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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 10 (DU3MKE HANpaBleHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuXxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OO0YyUYeHHS, a TAKKe
MEKIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojiaM o0ydeHus (1o Kjaccam), mpejyiaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcsl.

[TporpamMMa mo @usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOUIM YUYUTENIO B CO3/IaHUU paboueil MporpaMMBl [0 Y4EOHOMY MPEIMETY.

®duzuka SABISIETCA  CHCTEMOOOPa3ymoIIMM I €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB
W SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HMYSCKON
reorpaduel, BHOCHUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHUDA,
IpeloCTaBsAieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOrO METOoJa
MO3HAaHMSI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

Wzyuenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJIAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHUS;

e UWHTEPIPETHPOBATH  JaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUISI IOTYYCHHSI BHIBOIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoii @expepauuu, peamu3yrOIUX



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peIICHHEM
Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKos oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNe HWHTEpeca M CTpPEeMIICHHs OOYyYalolUXCsi K HaydHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE WX HHTEIJICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJibTara H3y4YeHHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O PO (U3UKUA ISl Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIICAYIONINX 3a4a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpETeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX paAcUYE€THBIX 3alad ¢
WCITOJIb30BAaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUM HAOJI0IaTh MPUPOIHBIC SIBJCHUS U BBIOIHATH OIBITHI,
nabopaTtopHble  pabOTBl M DKCIICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAHUEM N3MEPUTEITBLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEl PU3MUECKOTO COAEpPKaHUA,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HeNEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezento), B 9 kiacce — 102 yaca (3 yaca B HEZENIO).



[Ipennaraemplii B mporpamMmMe mno ¢u3MKe NepeyeHb JTadopaTOpHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOyJarolmxcs, CIUCKa SKCIIEPUMEHTAIbHBIX 3aJaHHi, MpengaraéMblX B pamKax
OCHOBHOT'O FOCYapCTBEHHOI'0 3K3aMeHa 10 (U3UKE.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Paszgea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®dusrka — Hayka O npupone. SBimeHus npuponabl. PU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeNWYMHBL. M3MmepeHue @uanyeckux BelWYuH. PU3NYecKHe
npuoopsl. [lorpentHocts u3mepenunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHHUSI.

2. ®uznyeckue npuOOphl U MpOLEeaypa MPAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOT0 TpUOopa.
2. HM3mepeHnue pacCTOSHUMU.
3. H3zmepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpA U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OO0Jbllle, YeM OOJbIlle BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUH BelllecTBa.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3Mmepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.



JIBrxkeHne dacTtul BemiecTBa. CBsA3b CKOPOCTH JBUXXEHUSA YacTHUI] C
TemriepaTtypoii. bpoyHoBckoe mBmxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTAINTMYECKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHHeM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

1. HaGnroneHue OpoyHOBCKOTO JABUKECHHUSI.

2. HaGmonenue nuddyzum.

3. HabGmonenue ~ sBieHWi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH

OTTAJIKMBAHUEM YaCTUL] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuaMeTrpa aroMa METOJOM DpsJoB (C  HCIIOJIb30BAaHUEM

dbotorpaduii).

2. OmnbITHI 10 HAOJIIOACHUIO TEMIOBOIO PACIIMPEHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBHUKCHHUSI.

SBnenne uHEpUUHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHe Tel Kak NpUYHHA
U3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InotHOCTE BemecTBa. CBS3b IIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHULE
00BéMa BellecTBa.

Cuita Kak XapakTepuCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TsokecTy. Cuila TsbKecTH Ha Ipyrux mianerax. Bec rena. Hesecomocts. Cnoxxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOIE U TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.
N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKEHUS.
HaGmronenue siBfieHust HTHEPIIUH.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEII.
CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.
Jlabopamopuwie pabomul u onvimaol.

1
2
3
4. HabGmnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUM TEI.
5
6



1. OmnpezneneHrie CKOPOCTH PAaBHOMEPHOTO JBMKEHUS (IIapUKa B )KUJIKOCTH,
MOJIEJIH 3JIEKTPUYECKOTO aBTOMOOUIIS M TaK Jajee).

2. OmpepneneHue CpeIHEN CKOPOCTH CKOJBXKEHHS OpycKa WM [IapuKa 1o
HAKJIOHHOMW IUIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

4. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH PACTSHKEHHS (IedopMarium)
NPYKUHBI OT TPUIOKEHHOU CHJIBI.

5. OnbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIWYEHUS NaBieHUs. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMM, KUJIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBMaTmueckune
MAalIMHbI. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrarnyeckuit
napagokc. CooOuiaromuecs: cocybl. [ uapaBinuecKie MEXaHU3MBbI.

AtMocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
BO3aAyHON o0onouku 3emud. OnbiT Toppuuemiu. M3mepeHue atrmocdepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO J1aBICHUS.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenada naBneHus KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBienue nencTBrst aTMOC(PEPHOTO JABICHUS.

3aBUCHMOCTh BBITAJIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOW YacTU

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

8. YcioBME IJIaBaHMsI TEJN: IUIABAaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpy>KEHHOH B
KUIKOCTh YaCTH Tea.

2. OnpeneneHne  BBITAJIKUBAIOIIEH CWIbl, JEUCTBYIONIEH Ha  TeEJo,
[IOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B KHUJKOCTH, OT MacChl TeJa.
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4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JCHCTBYIOIE Ha TEJI0 B JKUIKOCTH, OT 00bEMa NOrpyXKEHHOH B
KUJKOCTh YaCTH T€JIa U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKH U
orpeneneHue €€ rpy30noabEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexanudeckast padota. MOIIHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. [IpaBumio
paBHOBecHsl pbluara. l[lpumeHeHHMe mpaBuiIa paBHOBECHsI pblyara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUUAJIbHAs JHEPTUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IlpuMepsl MpOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIIBHON TTIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. H3zmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUM.
8 KUIACC

Pa3znen 6. TermioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKOU TEOPUU CTPOEHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUST MOJICKYISIPHO-KUHETUYECKOU TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHUM BeIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYISPHO--KUHETUYECKON TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TeMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHKCHUS
gactull. BuyTtpenHsisi sHeprusi. CrnocoObl W3MEHEHMs] BHYTPEHHEW SHEpIruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buer TEIUIONEpEAAYH:
TEIUIONPOBOJHOCTD, KOHBEKIIHS, U3IyYEHHUE.

KonudecTBo TemioTsl. YenbpHas TEIUIOEMKOCTh BEMIeCTBA. TeruiooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHHWE TeruioBoro Oananca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u kouaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora



napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATypbl KHUIIGHHS OT aTMOC(EpPHOTrO
JIaBJICHUSL.

BrnaxxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IelIbHAs TeIIOTa CTOPaHMUSL.

[IpuHuunel paboTsl TeraoBbiX aBurarenei KIIJ[ temmoBoro aBuratens.
TeruioBble ABUTATENN U 3aIIUTa OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpauuu.

1.

2
3
4.
5

© N o

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Ha6monenne nuddysun.

HabGnronenue siBjeHU cMaunBaHUsS U KallWJUISIPHBIX SIBJICHU.
HabGnrogeHue TemioBoro pacupeHus Tel.

W3MmeHeHne naBieHus ra3za IpU U3MEHEHHU OObEMa M HarpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna n3aMepeHus: TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMHU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh JABJICHUS BO3QyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenne wu3MeHeHUST BHYTPEHHEH OHEpPruM Tella B pE3yJbTare
Terionepeaayn U padboThl BHEUTHUX CHJI.

HccnenoBanue siBieHUsI TEIUIOOOMEHA MPH CMEIIUBAHWUU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEIMJI000MEHE C HATPETHIM METALTUIECKUM ITUITUHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.



11. MccnmenoBanue mpouecca uCrnapeHust.

12. OnpezeneHne OTHOCUTENIbHOM BIAKHOCTH BO3/1yXa.

13. OnpezeneHne yAeIbHOM TEIUIOTHI IUIABJIEHUS JIbJA.

Paznen 7. diaekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelicTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIbI  B3aWMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEIIAMU).

Onexrpuyeckoe mnone. Hanpsok€HHOCTE 3nekTpudeckoro mnossd. [IpuHnmn
CYIIEPIO3UILIMU AIEKTPUUYECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenn anekTpudecKkux 3apsaoB. DIEMEHTApPHBIA JJEKTPUYECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS SJIEKTPUYECKOIO TOKA.
VICTOYHMKM ITOCTOSIHHOTO TOKa. JIeMCTBUS 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJNEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
Uit ydactka uenu. [locimenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHbIE ~ MarHUTHL.  B3anMoOAEHCTBHE  TOCTOSHHBIX ~ MAarHUTOB.
MarauTtHoe nosie. MaraHuTHOE noJie 3eMJIM U €ro 3Ha4€HHE JJIs KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTpOBUraTeNb IOCTOSIHHOIO TOKa. MCronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEPaTOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpayuu.

DIeKTpu3anus Ted.

JIBa pojia JIEKTPUUECKHX 3apsJI0OB U B3aMMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DnekTpocTaTuyecKasi MHIYKIHS.

3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsI0B.

[TpOoBOJHUKH U TUSJICKTPUKH.

MonenupoBaHUe CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.

N o U bk wN e



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

M cTOYHNKY ITOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B HKUIKOCTH.

["a30BbIii pa3psia.

M3MmepeHne CHIlbl TOKa aMIIEPMETPOM.

N3mepeHne 2IeKTpUYeCKOTO HANPSKEHUS BOJIBTMETPOM.

Peocrar n MmarasuH cCOnpoOTUBIICHUN.

B3auMopeiicTBHE IOCTOSHHBIX MATHUTOB.

MonenupoBaHue HEBO3MOXXHOCTH pa3IeJIeHHUs NIOJI0OCOB MarHNTa.
MonenupoBaHuE MarHUTHBIX I10JIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JlelicTBME MarHUTHOIO I10JI HA IPOBOJHUK C TOKOM.
DNEKTPOABUTaTEIb NOCTOSHHOIO TOKA.

HccenenoBanue SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OmneiTer apanes.

3aBUCHUMOCTh HANPABJICHUS HWHAYKIHOHHOIO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHU.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomel u onvimol.

1.

o vk w

10.
11.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

Hccnenoanre JEWCTBUSL DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JTBJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbl TOKA.

N3mepeHne U peryJiupoBaHUE HAIIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrO
CEUYEHUS U MaTepHaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPH MApaJlJIeTbHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pesucrope.



12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHMS Ha HEW.

13. Onpenenenne KII/l narpeBarens.

14. MccnenoBaHne MarHuTHOTO B3aUMOJICMCTBUS IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MAarHUTHOTO TOJIA TMOCTOSHHBIX MArHATOB IIPU KX
00BEIUHEHUH U PA3ICICHUN.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKA W HANpaBJICHUS TOKa B
KaTyIIKE.

18. M3ydyeHue AeMCTBUSA MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHe padOThl AJIEKTPOABUTATEIS.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHON YCTAHOBKH.

21. ONBITBI IO MCCJIEOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOW WHJYKLIHH:
WCCIICIOBAHUE W3MEHECHHM 3HAYEHWS M HAIPABJICHUS HWHIYKIIMOHHOTO
TOKA.

9 KNIACC

Pasznes 8. Mexanuyeckue siBJ1eHUsI.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb T€J1a IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOe
najgenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepwon u yacrtota oOparieHwus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H Hptorona. Bropoii 3akon Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMN CyNIeprIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nageHusa. JBuwkenue rmianeTr Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue matepuanbHOl TOukU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmmynbe Tena. MI3MeHeHne ummyibea. MITynbe Chiibl. 3aKOH COXPAHEHHMSI
MMIYyJibCa. P€akTUBHOE ABUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu 1 padoThl. [loTeHIInanpHas YHEPTUs Tela, MOJHATOTO HaJl



ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas sHEprus CxKaToN NpyKUHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETUYECKON SHEPIHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1.

o v kAW

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

HaOmronenne MexaHu4ecKoro JBHKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHue TyTedl W TPAeKTOpUN ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIbHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIUHEITHOTO IBUKECHMUSL.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaOnronenune ABUKEHUS TeJla 0 OKPYKHOCTH.

HaOnronenne MexaHn4eCcKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexkka» mnpu €€ PpPABHOMEPHOM H  YCKOPEHHOM JBWXCHUU
OTHOCHUTEJIbHO KaOnuHeTa (PU3HKH.

3aBUCMMOCTh YCKOPEHHS Tella OT MAacChl T€JIa U JIEUCTBYIOIIEH HA HETO
CHJIBL.

HaOmnronenue paBeHcTBa CUIJI PU B3aUMOJIEUCTBUU TEIL.

HN3MmeHenune Beca Telia mpyu YCKOPEHHOM JIBUYKCHUH.

[Tepenaya uMnyibca Npu B3aUMOJICHCTBUM TEIL.

[IpeobpazoBanusi IHEPTUM MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHre UMITyJIbca MpU a0COIIOTHO YIIPYTrOM B3aUMOIEHCTBHUH.
HabGmronenne peakTUBHOTO JIBH)KCHHS.

CoxpaHeHre MEXaHMYECKON PHEPTHH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHUE MEXaHUYECKOW SHEPTUM MIPU JIBUKECHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWILEr0 PaBHOMEPHOTO
JBIDKCHUS IIApUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUXKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU MpPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HayaJbHONW CKOPOCTU IYyTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.



6. MccnegoBaHue 3aBUCMMOCTH CHJIbI TPEHUS CKOJIBXXEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHHUS.

7. Omnpenenenne ko3 UIIMEHTa TPEHUS CKOIBKCHHUS.
Onpenenenue KECTKOCTU NPYKUHBI.

9. OmpeneneHue pabOThl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBJKEHUU Teja
110 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
UCII0JIb30BAaHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUS U BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIl: TIEpUo,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPTUU MIPH KOJIeOATEIHLHOM JIBHKCHHH.

3aryxaomue — koneOaHus.  BpiHyxzaeHHble — KojeOaHusa.  Pe3onanc.
Mexannueckne BOJHBL. (CBOWCTBA MEXaHWUYECKMX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxeHue 3Byka. MHbpas3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyieOaHMM TeI IIOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHY)IECHHBIX KOJI€OaHM U PE30HAHCA.
PacnipocTpaneHnne npo10ibHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHUI pPE30HAHC.

o vk~ w N

Jlabopamopuvie pabomul u onvimaol.

1. OmpenenieHHe YacTOThl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasTHHKA.

2. Ompenenenrie 4acTOThl U IEPHOJA KOIeOaHU! MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUoOia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

4. VccrnenoBanue 3aBUCHUMOCTHU nepuojia KoJiebaHUM MPY>KUHHOTO
MasiTHUKa OT MacChl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTH TepuoAa KoieOaHUil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl rpys3a.

6. OmbITBI, JEMOHCTPUPYIOIME  3aBHUCHUMOCTh  TMepuojaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.



7. W3mepeHue yckopeHHsi cBOOOJHOrO NaJAeHUsI.

Paznea 10. DieKTpOMATrHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHele  BOJIHBL.  CBOWMCTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3znea 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHoOe
pacrpoctpanenue csera. 3atMenust Connna u Jlynsl. Otpaxkenne cera. [Lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. llonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPaKE€HUSI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gyueir B JsmH3e. Onrtuueckas cucrtema ¢oToarnrmnapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak omnrThueckas cuctema. bin3opykocTs U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[TonyueHnne n300pakeHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTuyecKuil CBETOBO/I.

Xon mydeil B cobuparomieil JnH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunun aeiictBus oToanmnapara, MUKpOCKONA U TEJIECKOMA.

10. Mopens rnasa.

L 0 N ok wN R



11. PaznosxeHue 6e1oro cBeta B CIIEKTP.

12. [lomyuenue 6en0ro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaXEHUsI CBETOBOrO Jydya OT yria

MaJICHUS.

2. M3yuyeHue xapakTEpUCTHK U300paKE€HUs MPEAMETA B IUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJia
MaJICHNS Ha TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlomyueHue U300pakeHUM C TOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparomieit
JIMH3BI.

6. OIBITHI 110 Pa3JI0KEHUIO OEJIOro CBETA B CHEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas moaens atoma. Monens atroma bopa.
HcnyckaHne u NMorioueHre cBera aroMoM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespatenus. [lepron momypacmnana aTOMHBIX sSIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus saep. Mcrounnku 3eprun CosHIa U 3BE3N.

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyUYCHUN HA IKUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX T'a30B.

3. CnekTtp BoAopoa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaGnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKoB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. W3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTEIIEHO--00001AIONTUH MOYJIh MPEIHA3HAYCH JISI CHCTEMAaTU3alNN
u  0000mEeHWS TPEIMETHOTO  COACpKAHWA W OMNbITa  JICSITEIBHOCTH,
IPHOOPETEHHOTO TP U3YUCHUHU BCETO Kypca (DH3MKH, a TaKXKe I MOJITOTOBKU K
OCHOBHOMY TOCYJapCTBCHHOMY »3K3aMeHy 10 (u3uke Uid 0O0ydaroIuxcs,
BBIOpABIIKX TOT YYCOHBIN MPEAMET.

[Tpr W3ydYeHUH JTaHHOTO MOJYJIS PEATM3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JESATCIIBHOCTH, Ha OCHOBE KOTOPBIX O0OCCIICUYUBACTCS JOCTHIKCHHE MPEJAMETHBIX U
METANpPEAMETHBIX  IUIAHHPYEMBIX  pe3yJlbTaTOB  0Oy4eHHs, (HOpMHUPYETCs
€CTECTBEHHOHAYYHAs! IPaMOTHOCTh. OCBOCHHME HAy4YHBIX METOIOB HCCJICIOBAHUS
SIBIICHUH TPHUPOABI U TEXHHKH, OBJIAJCHUC YMEHHSIMH OOBICHATH (DU3HUCCKUE
SBIICHUS, TIPUMCHSSI TIOJydEeHHBIC 3HAHUWS, peIIaTh 3aJadyd, B TOM YHUCIIC
KauyeCTBEHHBIC M SKCIICPUMEHTAIbHEIC.

[TpuHIMIIHATIBLHO ACATCIBPHOCTHBIN XapakTep JaHHOTO pasjieia peaau3yeTcs
32 CYET TOro, YTO OOYyYaroIIHecs BBITOJHIIOT 3aJaHUsA, B KOTOPBIX UM
npeJIaraeTcs:

HAa OCHOBE IIOJIyYCHHBIX 3HAHWHW paclo3HaBaTh M HAYYHO OOBSCHATH
buznyecKre SABJICHHUS B OKPYKAIOMICH MPUPOJIC U TOBCSTHEBHOM JKH3HM,

WCITI0JI30BaTh HAYYHBIC METOJIBI HCCICAOBAHUS (DPU3HUYCCKHUX SBICHUMN, B TOM
YHCIIC JUISl IPOBEPKH THUIIOTE3 U MOJYyYCHUS TCOPETHUCCKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIC OCHOBBI HAMOOJIee BaKHBIX JOCTHIKEHHUH COBPEMEHHBIX
TEXHOJIOTHH, HaI[PUMED, MIPAKTUIESCKOT'O UCITOJIb30BAHUS PA3IMYHBIX HCTOYHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IPEBPAICHHUS M COXPAHCHHS BCEX M3BECTHBIX BHJIOB
SHEPTHUHU.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIEHO
Ha JOCTH)KCHHE JINYHOCTHBIX, METAPEAMETHBIX B MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yabTaTOB.

B pesynbraTe n3ydeHus Gu3NKA Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs
y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONINE TUIYHOCTHBIC PE3yIbTaThl B
JaCTH:
e 1) mMaTpMoOTHM4E€CKOro BOCIMTAHUA:
e — IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN

(duznyecKoil HayKu;

e — IIEHHOCTHOE OTHOLICHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;
e 2) rpa’aaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:



— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKIEHUH OOLECTBEHHO 3HAUYMMBIX
M OTHUYECKHX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM TNPUMEHEHHEM
JTOCTUKEHUN (PU3HKY;

— OCO3HAaHUE BAKHOCTH MOPAJIbHO--3TUYECKUX NPHHIIMIIOB B JESITEIBHOCTU
YYEHOTO;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHMS

— BOCTIPUATHE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IECHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI Pa3BUTHUS TEXHOJOTHW, BaKHEHUIIEH COCTABIIIOLICH
KYJbTYpBHI;

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BATENbCKON
NEATEINBHOCTH;

S) ¢opmupoBaHusi  KYJBTYpPbl 3I0POBbSI M  3MOLMOHAJIBHOIO
0/1aromnoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU MpaBuUi OE30IacHOrO IOBEJACHHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUYECKHM M TEIUIOBBIM OO0OpYIOBAaHHEM B
JOMAIIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA pEeQIIEKCHM, MpPHU3HAHHE CBOEro IIpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yejaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

— aKTUBHOE Yy4YaCTHE B PEIICHUWU MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHOW HaNpaBJI€HHOCTH, TPEOYIOIUX B TOM YHCIE M (PUINUECKUX
3HAHUM;

— UHTEpeC K IPAKTUUECKOMY U3YUEHHIO MPOQECCHil, CBA3AHHBIX C (PU3UKON;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA

— OpUEHTalus Ha NpUMEHEHHe (PU3NYECKUX 3HAHUW Ui PEIIeHHs 3anad B
00JIaCTH OKpY’KalolIeW cpenpl, IJIaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOXHBIX MOCJIEICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

— OCO3HaHHE TI00ANBHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelIeHus;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBMAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUMU TMPU BBHINOJHEHUU HWCCIEAOBAaHUN U
IPOEKTOB (DM3MYECKON HANpPaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM

APYIHuXx;



e — TIIOBBIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHUUYECKYIO
JeSITeNIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HcIe GOPMYITUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTH
bu3uKY;

e — IUIAHUPOBAHHE CBOETO PAa3BUTHS B NPUOOPETEHUH HOBBIX (PUIUUECKHUX
3HAHUIM;

e — CTpPEMJICHHE AaHAJU3UPOBAThH U BBISBIISITH B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (PU3NUECKUX 3HAHUN;

e — OIICHKAa CBOMX JCHCTBUM C y4€TOM BIMSHHUS Ha OKPYKAIOLIYIO Cpeny,
BO3MO’KHBIX TJI00ATBHBIX TTOCTIEICTBHIA.

METAIIPEJMETHBIE PE3YJIBTATDI

B pesymbraTe OCBOSHUS TpoTrpaMMBbl MO (PHU3UKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydaromierocsi OyayT cpopMupoBaHbl MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHBIC  Y4YeOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCaJbHbIC yUeOHbBIC ICHCTBU.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3zoBble 1ornyeckue aAecTBu:

e BBISBIATH U XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU);

e YCTaHABIWBATbH CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUU, OCHOBAHMS JIJIS
000011IeHUS U CPAaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS B paccMaTpUBaeMbIX (haKkTax,
JAHHBIX ¥ HAOIIOJIEHUSAX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHUSIM;

e BBISBIATh MPUUYUHHO--CIICJICTBEHHBIC CBS3U MPU U3YYECHUU (PUIHMUECKUX
SABJICHUN U MPOIIECCOB, AENaTh BBIBOJbI C UCIOJIB30BAHUEM JEAYKTHUBHBIX
Y UHAYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh TUIIOTE3bl O B3aMMOCBS3AX
(bU3UYECKUX BEJIMYMH;

e CaMOCTOSITENIBHO BBIOMpaATh c€mocoO pemieHus ydeOHOH (u3nyeckomn
3aauu (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB PEIICHUS, BHIOOp Hambosee
MOAXOJAIIETO C YYETOM CaMOCTOSITENIBHO BbIJIETIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaegoBare/ibCKue 1eiCTBUA:

e HCIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATEIbCKUIA HHCTPYMEHT IMO3HAHUS,



MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OIBIT, HECIOXKHBII
bU3MYeCKuil IKCIIEPUMEHT, HEOOJBINOe HCCIAeAOBaHUE (PU3UUECKOTO
SBJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POpPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATEIEHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI IO Pe3yJIbTaTaM
MIPOBENEHHOTO HAOIIOCHUS, OTBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOILIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nunopmanmeii:

NPUMEHSATH Pa3IUYHbIE METO/bl, THCTPYMEHTBI U 3alpPOCHI MPU MOUCKE H
orbope MHGOpMaUMU WIA JAHHBIX C Y4ETOM MPEAJIOKEHHON y4ueOHOMH
¢duznueckoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IUYHBIX BUIOB U (POPM IPENCTABIICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MPEICTaBIICHUS
uHOpMallMl W WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMHu, IuarpaMMaMi, HHOU TpauKoi U UX KOMOWHALUSMHU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B XOA€ OOCYXJEeHUsi y4eOHOro Marepuania, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX AAEMON TEMBI U
BBICKA3bIBaTh WJCH, HALICJICHHBIE HAa PELICHUE 3aJayd U NOJIJEp)KAHHE
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

COMOCTAaBIISATh CBOM CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
nyanora, OOHapyXUBaTh Pa3IMuMe U CXOACTBO MO3HIIN;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO TPEACTABISATh PE3yIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIEepUMEHTA, UCCIIEIOBAaHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
WHIUBUIYAIbHOM paboThl MpU PELIEHUHM KOHKPETHOW (hU3MUECKOM
pOoOJIEMBI;

NPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPTaHU30BBIBATh JEHCTBHUS
no e€ JOCTIKEHMIO: paclpelensTh poiau, 0O0CyXKIaTh IMpolecchl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITMIOJIHATH CBOIO YacTh PabOTHI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YIEHAMH KOMaHbL;



OLICHMBATh KAa4yeCTBO CBOErO BKJIaJa B OOIIMI MPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

CaMoopraHmaunﬂ:

BBISBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (pU3NUECKUX 3HaHU,

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHH
(MHIMBUAYaTbHOE, NPHUHITHE PEILICHWs B TpPYyIIE, NPUHATHE PELICHUN
Tpynmoim);

CaMOCTOSITEJILHO COCTaBJISATh AJITOPUTM peleHus] (PU3NUeCcKOl 3aJauu WiIn
IUTAHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTHPOBATh MIPeAiaraéMble BAPUAHThI pEIICHUH;
Jienathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U Npeyiararh IjiaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHsS]) PE3yJIbTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYECKOTO HUCCIEJOBAaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa L€ U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHMS U JIOTHUKY JIPYroro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU pElIeHUH (PU3NUECKUX 3a/1a4 WIN
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYIroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHiy oOyuenust B 7 kjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJII0JICHUE, JKCIEPUMEHT, MOJeb, TUIOTE3a, CAUHUIIBI (PU3UIECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYEeCKOe JBMKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPAECKTOPHs, PaBHOJAEHUCTBYIOIIAs



cwma,  aedopmamus  (ympyras, IJIacCTUYECKasi),  HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznuuath sABiaeHus (qudQy3us, TEIIOBOE ABMKCHHUE YacCTHUIl BEUIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEPHOE JBWKEHUE, HWHEpIus,
B3aMMOJICUCTBUE TEJ, paBHOBECHE TBEPIBIX TENI C 3aKPEIJIEHHON OChIO
BpalleHus, IMepenaya JaBiICHUS TBEPABIMU TEJIaMH, >XHIKOCTSIMH U
razamu, atMocepHoe JaBlCHHE, IUIABaHHE TeJl, IPEBPAICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpY’)XKalollleM MHUpe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B KMBOH M HEXUBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phlyard B
TEJI€ YeJIOBEKa, MPU 3TOM NEPEBOUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHHMS, UCIOIb3YS
¢usnyeckue BEIMYMHBI (Macca, 0OBEM, IUIOTHOCTh BEIIECTBA, BPEM,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Telna, CWIa TpEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAs] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWIbl, KO3()(UIMEHT TOJE3HOTO JEHUCTBUS MEXAHU3MOB,
KMHETHYECKass W TOTCHIMAJIbHAS JHEPTus), MPU OMHUCAHUM TPABUIHHO
TpakTOBaTh  (PU3MUYECKHH  CMBICH  HMCIOJIb3YeMbIX  BEIMYUH, UX
0003HAaYEHUsI M EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TpaprKu U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U IPOILECCHI,
UCIIOJIB3Ys TpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MPaBUIO paBHOBecHs pbryara (OJ0ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MEXaHUYECKON
SHEPruM, NpPU DSTOM [JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITH IPUYMHHO--CIICJCTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIAaroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJIEHUH, PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;



pemiatb pacu€THble 3aJadyd B 1—2 JEHCTBHS, MCHOJIBb3YS 3aKOHBI M
dbopMy1bl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIn3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTMYMHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATUCTUUYHOCTh
MOJTy4YeHHOM (PU3NUECKON BEJIMYMHBI,

pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pEHIUTh NpPH MOMOLIU
(buU3MYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmnoresy),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBO/JIBI I10 €T0 pE3yJIbTaTaM;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUNH WK
duznyeckux CBOMCTB Tell: (popMynupoBaTh IIPOBEPsiEMBIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYA0BAHHUS,
3aMKCBIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATD MNPSMBIE U3MEPEHUS PACCTOAHMUSA, BPEMEHU, MACChHl TEINa,
o0béMa, CHUJBI M TEMIEPATYpPbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
UpOBBIX MPUOOPOB, 3aNMUCHIBaTh IOKa3aHUA MPHUOOPOB C YUYETOM
3a/1aHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
JIPYrol € HCIOJB30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTHU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Telna OT BPEMEHW JBH)KCHHS Tela, CHIIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tela, KauyecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOLIAAU CONPUKOCHOBEHUS TEJI, CUIIBI
YOPYrOCTU OT YIUIMHEHUS! MPYKUHBI, BBITAJIKUBAIOMIEH CHUIIBI OT 00BbEMaA
MOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJ0, YCIOBUM
IUTaBaHMsI TeJl, YCIOBMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOrO UCCJENOBaHUS, COOMpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEIIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUJE
IOpEUIOKEHHBIX TaONUIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3ysbTaTaM
VCCIICIOBAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUS (DU3NYECKUX BEIMYHUH (IJIOTHOCTh
BEILIECTBA KUJIKOCTH M TBEPAOTO TENa, CUJa TPEHUS CKOJBXKEHUS,
JABJICHUE  BO3AYyXa, BbITAJIKMBAIOLIAs  CHJIA, JICEWCTBYMOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TENO, KOA(D(PHUIIMEHT TMOJE3HOTO eHCTBHS
IPOCTBIX MEXaHW3MOB), CIEQys MNPEIIOKEHHOM WHCTPYKUMU: MPHU



BBIMIOJTHEHUH H3MEpPEHUN CcOOMpaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY U
BBIUMCIISTh 3HAUEHUE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000py0OBaHUEM;

yKa3bIBaTh MPUHILMIBI ACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIOUIUECS COCYJbI, OapoMeTp,
phIyar, MOJBUKHBIN U HETIOABUKHBIN OJIOK, HAKJIOHHASI INTOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBL  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HX OMUCaHUA (B TOM 4YHUCIE:
MNOJIIUITHAKY, YCTPOHUCTBO BOJONPOBOJA, THAPABIUYECKHA Tpecc,
MaHOMETP, BBICOTOMED, OPIUIHEBOI HACOC, ApEOMETP), UCIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHHUA M HEOOXOAUMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH,;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh MHPOPMALMIO O  IpUMEpax)
MPaKTUYECKOIO HCIMOJIb30BaHUS (DU3UUECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HM JJ1s1 oOecrniedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudbopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbI M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYKAIOILIEH CpeEE;

OCYILECTBIATh OTOOp HCTOYHUKOB uHH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HAHUM W TOYyTEM CPAaBHEHUSI PA3IMYHBIX HCTOYHUKOB BBIACISTH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEYUBOM WM MOXKET OBITH
HEJOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUEOHBIX 33JJaHUI HAy4YHO--TIOMYJISIPHYIO
JUTEPATYpPY (PU3MUECKOrO0 COJEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypchl cetr MHTepHEeT, BiageTs npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIKU (PU3UUECKOTO COAEpPKAHUSA, B TOM
yucie myOJuYHO JAeNaTh KpaTKue COOOILIEHHS O pe3ysibTaTax IMPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNA, MpPU H3TOM TIPaAMOTHO MCHOJIb30BATh
W3YYCHHBIM TOHATHUHHBIMA ammapaT Kypca (HU3WMKH, COMPOBOXKIATH
BBICTYIJICHUE NTPE3EHTALUEH;

IpPU BBIMOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUM pacrpenesisTh
00s3aHHOCTH B TPyMIE B COOTBETCTBMM C TMOCTABICHHBIMU 3ajayaMH,
CIIEIUTh 3a BBHINOJHEHHEM IUIaHA JACWCTBUN, aJeKBAaTHO OLEHUBATh
COOCTBEHHBIH  BKJaJ B  JCSATENIBHOCTb  TPYMNIbI,  BbICTpPAaUBATh
KOMMYHHMKATHBHOE B3aMMOJICICTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.



K koHniy oOyuenus B 8 kiacce npeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, aTPETAaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAINIMUECKUE U
amop(Hble TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE IMOJIEe, TPOBOIHUKU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIE SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TerIoNnpOBOHOCTD, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apSAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsi HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINHWCAHMI0 MX XApaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SBICHUS B TMPUPOJE,
KpUCTAUIbI B mpupoje, uziaydeHue CoJiHIA, 3amMep3aHHe BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, PU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, yJieJIbHAas TEIUIOEMKOCTh BEIIECTBA, YyJelbHAs TeEIUloTa
MJIaBJICHUSI, yJEJIbHAas TeIUIoTa MapooOpa3oBaHusl, YleJbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM
MalllUHbl, OTHOCUTEIbHAsI BIAXHOCTh BO3/yXa, 3JICKTPUUYECKHUU 3aps,
cuja TOKa, SJIEKTPUUECKOE HAIpsKEHUE, CONMPOTHBJICHHUE IPOBOJIHUKA,
yACIbHOE  CONPOTHBJIEHWE  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(bU3MYECKU CMBICT MCTOJb3YEeMbIX BETUYHH, 0003HAYEHUS W CIMHUIIBI
GbU3MYEeCKUX BEIMYMUH, HAXOAUTHh (DOPMYJIBI, CBSI3BIBAIOIINE JIAHHYIO



(GU3NYECKYI0 BEIWYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KHHETHUYECKONM TEOpUHU
CTpOEHUS BEIleCTBa, MPUHLHUI CYNEPHO3UIUU TMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 1l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATH €r0 MAaTEMaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl U CBOMCTBAa TEJ, B TOM YHCIEC U B
KOHTEKCTE CUTyalluii PaKTUKO-OPUEHTHPOBAHHOTO XApPAKTepa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYeCKux
IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBICHHH,
(du3nYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHSI 3a/layd 3allUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX JJI  peIIeHUs 3a7aud, BBHIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEOOXOJuMble Ji €€ pelIeHHs, NPOBOAUTH pPACUEThl U CpPAaBHUBATH
MOJIY4YeHHOE 3HAY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIUTh NpPH MNOMOUIA
($u3NYECKUX METO/OB, MCIIONb3Yys OINHCAHHME HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCT HOpsJIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3WYECKUX SBICHUH WU
(bu3MYEeCKUX CBOMCTB Tel (KamWJLUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIecCa OCThIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa W3JIydarolle (MOorjomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJECUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX [IOJEH ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABHUTATENsl TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH
IpOBEpsSEMbIE MPEINOJI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000py0BaHUSs, OTMUCHIBATH X0/ OTIBITA U (DOPMYIUPOBATH BHIBOIHI;
BBIMIOJHATh  NOpPSIMbIE  W3MEPEHUS  TEMIIEPaTypbl,  OTHOCUTEIbHOU
BJQXHOCTH BO3JyXa, CHJIbl TOKa, HANPSDKEHUS C HCIOJIb30BAHHEM



aHAJIOTOBBIX TPHUOOPOB M JATYMKOB (DM3MYECKUX BEJIMYWH, CPAaBHUBATH
PE3YNBbTAaThl U3MEPECHUMN C YyIETOM 33JaHHON aOCOTIOTHOM MOTPEITHOCTH;
IPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAW IONEPEYHOTO
CEUYEHUS U yIEIBHOIO COIPOTUBIICHUS BEIIECTBA IMPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPsHKEHHWs HAa  IPOBOJIHHKE,
UCCIICOBAHUE IIOCIEAOBATEIBHOIO U  MAPAJJIEIBHOTO COEIUHEHUU
MIPOBOJIHUKOB): TJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUs], CIeNysl NPeIo)KeHHOMY IIaHy, (UKCUPOBATH
pe3ynabTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JIeTaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIENOBAHNS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux Beau4uH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, padora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpPATh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON WHCTPYKLUUH, U
BBIYUCIISITh 3HAUECHUE BEJIMUUHBIL;

cO0JII0/1aTh MPaBUJIa TEXHUKU OE30MaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
o0opy10BaHUEM;

XapakTepu30BaTh MPUHIMIBLI  JACUCTBUS HU3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOMl Ha HMX oOmnucaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJITMETP, CUETUMK JIIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
puOOPHI, HArpEeBATEIbHBIE AIEKTPOIIPHUOOPHI (IPUMEPHI), JIEKTPUUECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuboOpbl MO CXeMaM M CXEMaTUYHBIM pUCYHKaM (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TMIPOMETP, ABHUIaTENIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOIl, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUYECKUX
Lemnel ¢ MocaeA0BaTeIbHBIM U MapajuleIbHBIM COECAMHEHUEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;
NPUBOJIUTHL  MpUMEPHl  (HaXOAUTh  HUHPOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MYECKMX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH NI oOecriedeHnsi 6€30MacHOCTH MpU oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIOACHUSA
HOPM 3KOJIOTHUYECKOT0 NTOBEJICHUS B OKPYKAIOLLEH CPELE;



OCYIIECTBJIATh TOWCK HWH(popManuu (PU3NUECKOTO CONEpKaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMUXCA 3HAHUW W IYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIMIO, KOTOpas
SIBJISIETCS IPOTUBOPEYMBOM UITH MOXKET OBITh HEJOCTOBEPHOM;
HCIIOJI30BaTh MPH BBIMOJHEHUH YYEOHBIX 3aJIaHUN HayYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetu MHTEpHET, BIageTh nmpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeodpazoBaHus HHGOPMAIIUUA U3 OJTHOW 3HAKOBOM CUCTEMBI B JPYTYIO;
Co3/laBaTh COOCTBEHHBIE MHUCHBMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHUS,
0006mass uHQOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COoNepKaHWs, B TOM 4YHCJIE TMYOIMYHO TIPEACTABIATH PE3yIbTaThI
MPOCKTHOM WJIM HMCCIIEOBATEIBCKON NEATETLHOCTH, MPU 3TOM TPAMOTHO
HCIIOJB30BaTh M3YYCHHBIM TOHATHHHBIM — ammapat Kypca (Qu3MKH,
COTIPOBOK/IaTh BHICTYIJICHHE TPE3CHTAIIUCH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3MUCCKUX
MIPOIIECCOB PacHpeneysaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBHUHU C
[IOCTaBJIEHHBIMU 3aJavYaMH, CICINTH 3a BBIIOJIHEHUEM IIJIaHA JEHCTBUNA U
KOPPEKTHPOBATh €ro, aJICKBaTHO OIICHHMBAaTh COOCTBEHHBIM BKJIaj] B
JeATEeIIbBHOCTh TPYIIIbI, BEICTPAauBaTh KOMMYHHUKATHBHOE B3aMMOICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeMEeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSTHUSA: CHCTeMa OTcuéra, MarepuajbHas TOYKa,
TPaeKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHHS, Jehopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, MEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TaIbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI | TIOTJIONICHUS, alb(a-, OeTa- ¥ raMMa-u3IIydCHHS,
W30TOTIBI, STCPHAS DHEPTETHKA;

paznuyaTh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBIKEHHE, CBOOOHOE
NajiCHUE TEJ, PABHOMEPHOE JIBI)KCHUE 10 OKPY)KHOCTH, B3aMMO/ICHCTBHE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarolue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEMHOE paCIpOCTpaHEHUE, OTPAKEHHUE WM TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JioKeHUE OeJIoro CBETa B
CHEKTp H CJOXKEHHWE CHEKTPaJIbHBIX IIBETOB, JHUCIEPCHS CBETAa,



€CTECTBEHHAsI PaJIMOaKTUBHOCTh, BO3HUKHOBEHUE JIMHEHYATOTO CIIEKTpa
U3TYYEHUS ) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBJICHHE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4yucie (PU3NUECKHE SIBICHUS B IPUPOJE:
IPUIUBBI U OTIUBBI, IBIKEHUE TutaHeT COTHEUHOM CUCTEMBbI, peaKTUBHOE
JIBUKCHHE JKUBBIX OpPTraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, LIBETa Tell,
ONTUYECKHE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE ACUCTBHE BUAMMOTIO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOIO HW3JIYYEHHM, €CTECTBEHHbIN
panvoOaKTUBHBIN (POH, KOCMHUYECKHE ITy4YH, PaJAMOAKTUBHOE H3ITy4YCHHE
OPUPOJIHBIX MHMHEPAJIOB, JCHCTBUE pPAJMOAKTUBHBIX H3IIyuYeHUN Ha
OpPraHM3M YeJIOBEKa), MPU ATOM IEPEBOAUTH NPAKTUUYECKYIO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHBIE CBOMCTBA TN M (PU3UYECKHUE SIBICHUSA, UCTIOIb3YS
¢usznyeckne BETUYMHBI (CpeqHSS W MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpeMEIICHUE, IMyTb, YrIoBas
CKOpOCTb, CHJIa TpPEHHUS, CWJIa YIOPYTOCTH, CHJIA TSXKECTH, YCKOPEHHUE
CBOOOMHOTO TAACHMs, BEC Tela, HUMIYIbC Tela, HWMITYJIbC CHJIBI,
MEXaHW4YecKas paboTa W MOIIHOCTb, TOTEHIMANbHAS JHEPIHsl Tena,
HOJIHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAs SHEPIUs CKATOU
OpYXXUHBI, KUHETHYECKash SHEprusi, IOJHAs MEeXaHW4YecKas >SHEepIusd,
NEPUOJ U YacToTa KoieOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelh MPEIOMIICHUSI CPEMIbl), PU OMHCAHUU
NPAaBUJILHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJIB3YEMBIX BEIUYHH,
0003HAaUEHUs W €IUHUIIBI (U3MUYECKUX BEITUYHH, HAXOJIUTH (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTUMHU BEJIMYMHAMH,
CTPOUTH rpaMKN U3yUYEHHBIX 3aBUCUMOCTEN (PM3HMUECKUX BEINYHH;
XapaKTepU30BaTh CBOWCTBA TeN, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCTIONB3YSl 3aKOH COXpPaHEHWs DHEPTHH, 3aKOH BCEMHUPHOTO TITOTEHHUS,
OPUHLIMI CYNEPHO3UIMK CHUJI, NPUHIUI OTHOCUTEIbHOCTH ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHMsI 3apsS0BOT0 U MacCOBOTO YHCEI
NP SACPHBIX PEAKIHIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa U 3aIUCBIBATH €r0 MaTeMaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIIATH
NPUYUHHO--CIIEICTBEHHbIE  CBA3U, CTPOUTh OOBACHEHHE U3 2-3



JIOTUYECKHX IIIaroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MYECKUX
SBJICHUM, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3aJaud  (ONMUpaloIIMecss Ha Ccucremy u3 2-3
yYpaBHEHHUI), HCTIOJIB3Ysl 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (DU3HUSCKUE
BEJIMUMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJadd 3alChIBaTh KPAaTKOE
YCIIOBHE, BBISBIATH HEIOCTAIONINE WM W30BITOYHBIC NaHHBIE, BRIOUPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAMMBIC ISl PEIIECHUs, TPOBOUTEH PACUETHI
OLICHWBATh PCATMCTUYHOCTh TIOJYYECHHOTO 3HAYeHUs (HU3NIeCcKOon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXKHO PpEUIUTh TIPU ITOMOIIH
(GU3MYECKUX METOOB, HCIIOJIB3YSl OIMHMCAHWE HCCICAOBAHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OIICHUBATh TPABWIBHOCTH TOPSIKA
MPOBENICHUS]  UCCJIEIOBAaHUS, JIeJIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJICHUHN U OTIBITOB;

MPOBOJUTH OMBITHI 110 HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
(du3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXpaHEHUsl DHEPTUH, 3aBHCUMOCTH TIepHoAa KOJIeOaHWH MPYKHHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTHh OT
aMIUTUTY/IbI MaJIbIX KOJEOaHUH, IPSIMOJIMHEHHOE PaCIIpOCTpaHEHUE CBETA,
pa3loKeHne OEoro CBETa B CHEKTP, M3YyYEHHUE CBOMCTB M300paKEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300paKCHHS TMpeaMeTa B COOMPAFOIICH
JMH3E, HAOJIOJIEHUE CIUIONMIHBIX M JIMHEWYaThIX CIEKTPOB HU3ITyUCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0OpyZOBaHUs, OINUCHIBAaTH XOJI OMbITAa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO TIPSAMBIX U3MEPEHUM, OMPEaeIIss
CpellHee 3HaYeHUE U3MepSIeMOl BeIMYUHBI ((OKYCHOE pACCTOSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBHIOOp crmocoba U3MEpeHUs
(M3MepUTEILHOTO TPUOOpPa);

MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYHUH C
WCITOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH ITYyTH OT BPEMEHH
Py PaBHOYCKOPEHHOM [IBIDKCHMM 0O€3 HaudaJbHOM CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPpaXEHHUs CBETa OT yIJia TMaJeHUsS W yIja MPEIOMIICHUS OT yria
najicHus): IUIAHUPOBATh HCCIEOBAaHUE, CaMOCTOSITCIIBHO COOMpPAaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
bu3MYecKuX BEIUYMH B BHUAC TAONHIl U TPAPUKOB, NE€JIaTh BBIBOJIBI 1O
pe3ysbTaTaM HCCIICIOBAHUS;



IPOBOANTH KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BEIUYMH (CpemHsis
CKOpPOCTb M YCKOpDEHHE Tella NpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJEHHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBXKEHMS, MEXaHHuYeckas padoTa M MOILIHOCTb, 4acTOTa H
nepuosa KojeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CHJIa COOMpAOIICH JIMH3BI, PAJAWOAKTHUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITNOJHATh U3MEPEHUS, CIEAYys MPEIOKEHHON WHCTPYKIMM, BBIYUCIATH
3HAYEHUE BEJIMUYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

pas3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QU3NUYECKUX MOJIENeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUIAHETApHAas MOJENTh aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX OmHUcaHusi (B TOM 4YHUCIE:
CHHMJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEOoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEIIeHUH Y4eOHO--TPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparoien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 11 obecriedeHus: 6€30MacHOCTU TP OOpallleHuH ¢ MpUOopaMu 1
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY’KaloLlEel cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUUECKOTO COJIEpKAHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTpeEJeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

MCIIOJIb30BAaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MYECKOro coiepXaHHs, CIPaBOYHbIE MaTepHabI,



pecypcbl cetr MIHTEpHET, BiIajeTh NPUEMAMH KOHCIEKTUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 dOu3nyeckne BEIMINHBI 2 1 bubmmorera [TOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINM METOM IIO3HAHUS 2 1 bubmmorexa [JOK
’ ya s https://m.edsoo.ru/7f416194
Hroro nio pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) 1 bu6mmoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanudeckoe JKeHHE 3
RAHIHCCROE ABIBEEHH https://m.edsoo.ru/7f416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [HOK
' TEJIaMU, ) KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeruioBble siBjieHUS
bubmuorexa [JOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 1
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AAHTHPIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannyeckue Kojae0aHusi M BOJTHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHMS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBblIe iBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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