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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha NEATeTbHOCTHOW OcHOBEe. B mporpamme mo (usuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TAKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpamMmbl 0 y4eOHOMY HPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPa3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, ITOCKOIBbKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOI[ECCOB U SIBJICHHM,
M3y4aeMbIX XUMHEHN, OUOI0THeH, acTpoHOMUEH U pu3nueckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPEIOCTABIsCT HauOoee sICHbIC
00Opa3Ilpl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna W3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CJIEIYIONTUMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCJICI0BAHNUS;

e UWHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BHIBOIOB.

[lenn wu3yueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K-4BH).



Hean usyyenus pusuku:

npuoOpeTeHNEe HWHTEpeca U CTPEMIJICHHS OOydYaroluuxcsi K HaydyHOMY
W3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJ/I€ MO3HAaHUA U (OPMUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;
dbopMupoBaHUE TIPEACTABICHUN O PO (DU3UKHA [JIST PAa3BUTHSA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AeSTENBHOCTH, CBSI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HAMNpPaBJICHUMU.

JlocTrkeHne 3TUX IieNield MporpaMMbl MO0 (U3WKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a/1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTEeHNE YMEHUN OMUCHIBATh U OOBACHSITH (PU3UUYECKUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB PEIICHHUS MPOCTEUITUX PACUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATH MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE UH(OPMAITNY;

3HAKOMCTBO €O cepaMu mpodheCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
c GU3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEI0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 102 vaca (3 yaca B Henemto).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHJATENbHBIA XapaKkTep, YUUTENb JIEJaeT BEIOOP MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, CucKa HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeAJIaraeMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOI0 dK3aMeHa 10 (PU3HKE.



COAEPXKXAHUE OBYUEHUA
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Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PUZHNYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuUznyeckue
npubopsl. [lorpemHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EctecTBeHHO-Hay4YHBI METOJ TO3HaHMs: HAOIOJCHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
Habmogaemoro aBieHus. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIbIO MOJIEIIEH.

Hemoncmpauyuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC
SIBJICHHS.

2. Dusuyeckue MpuOOPHI U MPOLEypa MPSAMBIX U3MEPEHUN aHAJTIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaul.

Omnpenenenre NEHb AeEHUS MIKaJIbl U3MEPUTEIBHOTO TpUdopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

W3mepenne Ttemmeparypbl IPU MOMOLIM >KHJIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIIEPATYpPHI.

6. [IpoBeneHue ucciaenoBaHMs MO MPOBEPKE TMIOTE3bl: JATbHOCTh MOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Pasznea 2. IlepBoHayaibHbIe CBEACHUS 0 CTPOCHUH BELECTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,

JTIOKa3bIBAOIINE TUCKPETHOE CTPOEHUE BEIECTBA.

JIBrkeHne wuactuil BemecTBa. CBs3b CKOPOCTH JIBH)KEHHMSI YacTHI[ C
temrneparypoii. bpoyHoBckoe nBwxkenue, auddys3us. B3aumonaeiicTBue uactui
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyszuu.

3. HaOmionenue ~ siBneHuid,  OOBSACHAIOIIMXCA ~ MPUTSHKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.
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Jlabopamopuvie pabomul u onvimaol.

1. OmeHka JauUaMeTpa aroMa METOJOM psaoB (C  HCIOJIb30BaHUEM

dboTtorpaduii).

2. OnbITHI 110 HAOIIOICHHUIO TEIIJIOBOT'O PACHIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKESHUIO JECHCTBHS CUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuyeckoe BWKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuUM. 3aKOH HMHEpUUHU. B3aumopeilcTBHE TeNl Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUJIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
o0BEMa BelecTna.

Cuila Kak XapakTepucTUKa B3auMojaeicTBUs Tesl. CHila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS W CHUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOE U TEXHUKE.

Jemoncmpayuu.

1. HaGnroneHue MexaHHMUeCKOro JIBHXKEHUS Tela.

2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.

3. HaOmronenue siBeHUs: HHEPLUU.

4. HabOnroneHne U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICUCTBUU TEJ.

5. CpaBHEeHHE Macc IO B3aUMOJICHCTBUIO TE.

6. Clio)keHue CHJI, HAPABJICHHBIX M0 OJTHOW MPSIMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO ABUXKEHUS (ILIapUKa B )KUAKOCTH,

MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHne CpeaHEN CKOPOCTH CKOJbXKEHUs OpycKa WM IIapuKa o
HAKJIOHHOM IUIOCKOCTH.
3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TEA.
OneITHI, JAEMOHCTPUPYIOIIHNE 3aBUCUMOCTh pacTshKeHUs (jedopmariun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepemaua naBieHus
TBEPABIMU TEJaMHU, XUAKOCTIMH M ra3zamu. 3akoH [lackans. [IHeBmartudeckue
MaluHbl. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocratmdeckuit
napajgokc. Coobrmraronuecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

AtMochepa 3emmm u atrmocdepHoe naBieHue. [IpuumHBI CylecTBOBaHUS
BO3yIIHONW 000souku 3emuu. OmbiT Toppuuennu. M3mepenue arMmochepHOTO
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JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpuGopsl 11 U3MEpEeHUs: aTMOC(EPHOTO TaBICHUS.
JleficTBUE KUIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX TeJ0. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxormiaBanue.
Jemoncmpayuu.

o vk wnN e

3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBHUCHMOCTD BBITAJIKHBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VY ciioBue 11aBaHus TEII: IUIABAHUE WU IIOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOWIEHHUSI TUIIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTrpyKEHHOM B
KUJKOCTb YaCTH TEJA.

OnpeneneHue  BBITAIKUBAIOIIEW  CUJIBL, JCUCTBYIOIIEM Ha  TeJo,
NOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEH CHJIbI, IEVCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT MacChl TeJa.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKUBAIOUIEH  CHUJIBL,
JEUCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOMN B )KUIKOCTh
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKH U
OIpEAEIICHUE €€ TPy30HOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [[pumeHeHue rnpaBusia paBHOBECHsI phluara kK 0JI0Ky. «30J10TOe
npaBuio» mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprus. KuHeTtmueckas W IOTEHUHWAIBHAS DHEPTHS.
[IpeBpaiieHre OHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1.

[IpuMepbI TPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBHON IIOBEPXHOCTH.

HccnenoBanne ycioBUN paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.



4. V3yuyeHune 3aKOHA COXpPAaHEHUsI MEXAHUYECKON YHEPTUM.

8 KIIACC

Pa3nea 6. TenyioBbie ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKOU TEOPUH CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH.

Mogenu TBEPIOro, KHIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHUIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJOXKEHUU MOJIEKYJIIPHO--KUHETUYECKON TEOpHH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeroBoe pacliupeHue 1 ckaTue.

Temneparypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKEHUS
yactull. BuyTtpennsisi sHeprus. CrmocoObl HW3MEHEHHUS BHYTPEHHEH JHEpPTUU:
TeIIonepeaya u CoBeplieHue padboTsl. Bupl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonudectBo TemioTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTABJICHUS.

BrnaxHocTs BO31yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPALEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Habmoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6monenne nuddysun.

HaGmronenne ssBiieHni cMauMBaHUs M KaITWJIISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacuiupeHus Tel.

W3meHenue naBieHUs Ta3a MPU M3MEHEHHHM 00bEMA M HArpEeBaHWM HIIU
OXJIQXKCHUU.

6. IlpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bupasl Tenonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. HarpeBaHue npu coBepiieHUH paOOThl BHEITHUMH CHIJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HaGnroieHue mocTosiHCTBA TeMITEpaTyphl MPHU TJIaBJICHUH.

13. Moenn TemIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.
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OnpITHl IO BBIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPJBIX TEJL.

Omnpenenenue AaBiIeHUS BO3yXa B Oa/UIOHE MINPHULIA.

5. OnbITL, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTh [JABJICHHUS BO3QyXa OT €ro

00BbEMa M HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmoneHue wW3MeHEHWsT BHYTPEHHEW DSHEpPruu Tela B pe3yibTaTe
TEIIONEepeaul U padOThl BHEITHUX CHJL.

8. HccnenoBanue siBieHHs TemIOOOMEHa MPU CMEIIMBAHUM XOJOIHOM U

ropst4ei BOJBI.

9. OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOIO BOJOM  MpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpezeneHne yAelbHON TEIJIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpezesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpenenieHue yaeabHON TEIUIOTHI UIABJICHUS JIbJA.

Pazges 7. JiekTpudeckue 1 MAarHUTHbIE SIBJICHUSI.

Onextpuzanms Ten. J[Ba poxa 3JIEKTPUYECKHX 3apsiioB. B3ammoneincTsue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€IIaMU).

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHomm
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snektpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
M cTOYHUKN TIOCTOSSHHOTO TOKa. JIEMCTBUS JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuiia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBjeHHE MPOBOJHUKA. YICIBHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
JU1s yyacTka nen. [locnenoBarensHoe U apauiesibHOE COEUHEHNUE ITPOBOAHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoymns—JleHua.
DNEeKTpUYECKHUE LENu U MOTPeOUTeNn 3IeKTpudeckoil sneprun B 0biTy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE MAarHUTHI. B3aMOIEMCTBUE TTOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nojie. MarauTHoe mojie 3eMJIM M €r0o 3HaueHue I KU3HM Ha 3emiie. OrbIT
Opcrena. MarHuTHOE MoJe AIEKTPUYECKOT0 TOKA. [ [puMeHenne aneKTpOMarHuToB
B TeXHUKeE. J[eiiCTBHE MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSTHHOTO  TOKa. Mcmosib30BaHME  DIIEKTPOJABUIATENIEM B  TEXHUYECKUX
YCTPOMCTBAxX Y HA TPAHCIIOPTE.



Oneitel @apanes. ABneHne neKTpoMarHuTHOW nHAYKuuu. [IpaBuio Jlenna.
DIIeKTpOreHepaTop. Crioco6sl NOJIy4CHUS IIEKTPUYECKOU DHEPIUU.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.
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25.

DIIEKTpU3ALMS TEN.

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpONCTBO U AEHUCTBUE BIEKTPOCKOIIA.

DNeKTpocTaTUIeCcKast HHAYKIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.

[IpOBOTHUKH U AUBIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. ['a30BbIM paszps.

. I3mepenue cuibl Toka aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. PeocraTr 1 MarasuH COpOTHUBIICHUM.

. BzanmoencTBre noCTOSSHHbIX MAarHUTOB.

. MoaenvupoBaHre HEBO3MOKHOCTHU PA3JICIICHUS TTOJFOCOB MAarHUTA.
. MozienrpoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarautHoe noJjue Toka. DJIeKTPOMarHur.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS IEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HaIpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

1.

o vk~ w

OneiThl MO HAONIONCHUIO DICKTPU3ANMM TEl WHAYKIWMEH U TpHU
COTPUKOCHOBEHHH.

HUccnenoBanne NOEUCTBUSL JJIEKTPUYECKOTO TMOJISI HA MPOBOAHUKU U
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3mepenre u peryIupoBaHie CHITbI TOKA.

H3mepenne U peryIupoBaHUe HAMIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pe3ucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJM TONEPEUHOTO
CEUCHHS U MaTepuara.



8. lIpoBepka mnpaBwiia CIOXKEHMS HANPSOKEHUW IIPU IOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwyia Uil CWiIbl TOKAa INPU IApAUIEIBHOM COECIMHEHHUU
PE3UCTOPOB.

10. Onpenenenue pabOThI SIEKTPUUECKOI0 TOKA, UIYIIETO YEPE3 PE3UCTOP.

11. OnpeniesieHHe  MOIIMHOCTH  JIEKTPUYECKOIO TOKA, BBIACIAEMOM Ha
pe3ucrTope.

12. MccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJl narpeBarens.

14. MccnenoBanne MarHuTHOTO B3aUMOJAEUCTBHSI IOCTOSIHHBIX MATHUTOB.

15. I3yueHne MarHuTHOTO IOJIsl IOCTOSTHHBIX MAarHUTOB IPU UX 00bETMHEHUH
Y Pa3JICIICHNH.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATYILIKHU ¢ TOKOM M MarHUTa OT CUJIbI TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3ydyeHue AeiCTBUS MAarHUTHOIO I10JI HA IIPOBOJAHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. OnBITBl IO MCCIIEIOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOW HHIYKLIHH:
WCCIICAOBAHUE W3MEHECHHW 3HAYEHHWS W HAIPAaBICHHS WHIYKIMOHHOTO
TOKA.

9 KVIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMoNMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb T€Jla IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEHOe nBrkeHue. (CBoOoOIHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepwon u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. Bropon 3axkon HeroTrona. Tpernii 3akoH HproToHa.
[IpyHIMN CyNIeprIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, ChJla
TPEHUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
nanenusa. JBuwkenue mianer Bokpyr Cosnua. IlepBasi kocmuueckass CKOPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETJIEHHON OChIO BpaileHusi. MomMeHT cuiibl. LIeHTp TskecTw.



Nmnynsc tena. IsMeHeHne umitynbca. Mimynbc cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTUBHOE JBUKEHUE.
Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,

TpEeHHUSI.

CBs3b OHCPIUHU U pa6OTI)I. HOTCHHI/IaJIBHaH OHCPTHUA TCJIa, ITIOAHATOIO Ha

MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus cKaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1.

o v kAW

8.
9.

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

Habnrogenne MexaHn4ecKoro JBUKEHHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHMUS.
HccenenoBanye Npu3HaKkoOB PAaBHOYCKOPEHHOIO JBUKCHUS.

Habmroienue nBu»KeHus Tea Mo OKPYKHOCTH.

HabmroieHue MexaHn4ecKkuXx sIBJICHU, MPOUCXOALINX B CUCTEME OTCUETa
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICUCTBUM TEJl.

M3meHenne Beca Tela Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYJIbCa MPU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHue UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJEHCTBUU.
HabmtoieHue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUX PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUU NP ABUKEHUH TeEJIA MO IECTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue Tpakra JJisi pa3roHa U JajdbHEWILEr0o PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.



6. MccmenoBaHue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBKEHHS OT CHIIBI
HOPMAaJIbHOTO JABJICHHUS.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBI.

9. OmnpeneneHue padOThl CHIIbI TPEHUS TPU PABHOMEPHOM JIBUXKEHUU TeJa T0

TOPU30HTATBHON TOBEPXHOCTH.
10. OmpezienieHne  pabOThl  CHUJIBI  YIIPYTOCTH TMpU  TMOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: TIepro,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NPYKUHHBIM MasTHUKH. [IpeBpainenue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koinebaHus.  BpiHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoJIHBI. (CBOMCTBA MEXaHMYECKMX BOJH. IIpomonbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTH €€  pacIpOCTpaHEHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJIE, CEHICMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. UH(ppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koJyieOaHWM TeI IIOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnpocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasiTHUKA.
Omnpenenenre 4acToThl U eproJia KoyedaHUi Mpy>KUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH MEepUoOJia KOJIeOaHUH MMOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.
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Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIe.  ODJEKTpOMAarHuTHble  BOJMHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOdH. [llkana snekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas ~ mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue ceta. 3atMeHust Connua u JIynel. Otpaxenne ceta. [Lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHyTpeHHee
OoTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyyent B muH3e. OnTudeckas cucrema ¢oToarmapara, MUKpOCKOIa
u Teneckormna. a3 kak ontuuyeckasl cucrema. ban3opyKkocTh U JaabHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

. Ilpunnun nevictBus ¢oToarmapaTa, MUKPOCKOTA U TEJIECKOTA.

10. Monens riia3za.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [lomydyeHue 6e0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUsI CBETOBOIO Jydya OT yria
najIeHusl.
N3yuyenune xapakTepucTUK N300pakeHus MpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIICHUS] CBETOBOIO JIy4ya OT yIJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. IlonmydeHue n300paxeHUii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
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5. Ompenenenne (HOKyCHOTO PacCTOSHUS M ONTHYECKON CHIIBI COOMparomien
JIVH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue u MoriomeHne cBera atroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO U MAacCOBOTO YHCEN.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3]I.

SAnepnas sHepretvka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U MOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000IITAIONTUN MOYIIH IPEIHA3HAYCH JIJIsi CHCTEMaTHU3aIuH
1 00001IeHUS TTPEAMETHOTO COCP>KAHUS U OTIBITA IS TEIILHOCTH, PUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMEHY Mo (U3HMKEe Il 00ydyaromuXxcs, BHIOPABIIMX ITOT
y4eOHBII IpeIMeET.

[Ipu M3y4eHUn AAHHOTO MOJYJIA PEaTU3yIOTCSd U CUCTEMATU3UPYIOTCS BUAbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJCHUE YMEHHUSMHU OOBACHATH (U3UYECKUE
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMONATBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesia peaanu3yercs 3a
CYET TOTO, YTO OOYYAIOIINECS BHITIOTHSIOT 3a/IaHMS, B KOTOPBIX UM MPEIJIaraeTcs:
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HAa OCHOBE TIOJIYYCHHBIX 3HAHWI paclo3HaBaTh M HAYYHO OOBSICHATH
bu3nyeckue BIEHUS B OKPYKaIOIIEeH NMPUPO/Ie U TOBCEAHEBHOM JKU3HU;
UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl IPOBEPKU TMIIOTE3 U MOJTYyYEHHUs TEOPETUUECKUX BHIBOIOB,;
OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUJOB
SHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yJIbTaToB.

B pesynbprare uzyueHus UMK Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B

YacCTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

e TPOSABJICHUE HMHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
duznyecKoil HayKu;

e I[EHHOCTHOE OTHOIIEHHUE K JOCTIKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCY>K/I€HHH OOILECTBEHHO 3HAYUMBIX W
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
busuKy;

e OCO3HAaHHE BAXHOCTH MOPAJIBHO--3TUYECKHUX IPUHLUIIOB B JCATEIBHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

e BOCHpPUATHE JCTETUYECKUX KayeCTB (PU3NUYECKOW HayKH: €€ TapMOHHUYHOIO
ITIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IO3HAHMS:

e OCO3HaHHUE LIEHHOCTH (PU3UUECKON HayKH KaK MOITHOTO MHCTPYMEHTA TO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABIISIOMIENH KYJIBTYPHI;

e pa3BUTHE Hay4yHOW JIIOOO3HATEIIBHOCTH, HWHTEpPEca K HCCIEeI0BATENbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0J1aronoJIy4us:

e OCO3HaHME IIEHHOCTM Oe3omacHoro o6Opa3a KH3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi 0O€30IacHOro IOBEIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHUEM B
JOMAITHUX YCIIOBHSIX;

e copMHUPOBAaHHOCTH HaBbIKa pedIICKCUU, MPU3HAHUE CBOETO IMpaBa Ha OIMIMOKY
Y TAKOTO0 K€ IpaBa y APyroro 4eyIOBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

e AKTHUBHOE y4YacTHE€ B pEUICHUMH MpaKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIKUX B TOM YUCIIE U (PU3NYECKUX 3HAHUH;

e HHTEpEC K MPAKTUYECKOMY U3Y4YEHHIO TpodeccHil, CBI3aHHbBIX C (PUUKOM;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

e OpHEHTalUs Ha MpUMEHEHHe (U3MYECKUX 3HAHUM Ui pelieHus 3aaad B
00JIacTH OKpYy»XKaroliel Ccpeapl, IUIAHUPOBAHMS TOCTYNKOB U OLEHKU UX
BO3MOXHBIX MOCTIEICTBUH I OKPY>KaIOLIEH CpeIbL;

e OCO3HaHHE TJOOAIBHOTO XapakTepa AKOJOTHMYECKUX MpodieM U MyTel ux
peleHus;
8) ajanTauMM K HM3MEHSIIOIIUMCSH YCJIOBHUSIM COLMAJILHOW M NMPUPOIHOM
cpeabl:

e TOTPEOHOCTH BO B3aMMOJICHCTBHUY MPH BBHITIOJTHEHUH UCCIICAOBAHUN U MPOCKTOB
(¢u3nyecKoil HalIPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

e TIOBBIIEHHWE YypPOBHS CBOEH KOMIIETEHTHOCTHM 4Yepe3  MPaKTHUYECKYIO
JeSITeNIbHOCTD;

e TOTPeOHOCTH B (JOPMHUPOBAHUM HOBBIX 3HAHMI, B TOM 4YHCIE POPMYITUPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O PUINYECKUX 0OBEKTAX U SIBICHUSAX;

e OCO3HAHME JAECPUIUTOB COOCTBEHHBIX 3HAaHHUN M KOMIETEHTHOCTEH B oOiacTu
busuKy;

e IUIAHMPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e CTpPEMJICHUE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBS3U MPHUPOJbI, OOIIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCTIOJIB30BaHUEM (PU3NYECKUX 3HAHUM;

e OIICHKAa CBOUX [JEHCTBUI ¢ Y4Y€TOM BIMSHUS Ha OKpPYXKAlOIIyl0 Cpeny,
BO3MO>KHBIX TJI00ATBHBIX TTOCTEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOeHHs IpOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuyaromerocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCATbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEpCAlbHbIE  y4eOHbIE  JCWUCTBUA, PETYIATHUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TeHCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble jornueckune geiicTBUs:

e BBIBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BICHUIN);

e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
00001IIeHNS U CPAaBHEHUSI,;

e BBIABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX U HAOJFOCHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSIM;

e BBIABJIATh NMPUYMHHO-CJICACTBEHHBIC CBS3U TMPU H3YYCHUH (PHU3NICCKUX
SIBJICHUIA 1 TIPOIIECCOB, JIeJIaTh BBIBOJIBI C HCIIOJIb30BAaHUEM JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYEHUH, BBIIBUTATh THUITOTE3bI O B3aUMOCBS3IX
(bU3UYECKUX BEJIMYNH;



CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusnueckoit 3aaaun
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pELIeHHs, BBHIOOp Hambomee
HOJXOSIIETO ¢ yYETOM CAMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTBH 10 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(¢u3nyecKuil SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHUE (HU3MUECKOTO
SBJICHUS;

OLICHMBAaTh HAa TPUMEHHUMOCTb U JOCTOBEPHOCTh HWH(OPMALHUIO,
ITOJIYYEHHYIO B XOJI€ HUCCIIETOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMyYIHpPOBaTH 0000IIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUIECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

IIPUMEHATDH Pa3JIMYHbIE METO/bl, MHCTPYMEHTBI U 3aIPOCHI IIPpU IOUCKE U
orbope MHGOpMaUU WIA JAHHBIX C YY4ETOM MPEAJIOKEHHON y4ueOHOM
¢duznueckoil 3a1auu;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (OpPMY MpPEICTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJaul HECIIOXKHBIMH
CXeMaMmHu, lrarpaMmmamMu, HTHOW rpa@uKoi 1 MX KOMOMHAIMSIMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX Aa€MOM TEMBI U
BBICKA3bIBaTh WJIE€U, HAllEJICHHbIE Ha pELICHHE 33Jaud U MOAJAEp KaHUE
OJ1arokesIaTeILHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUAMU JPYI'MX YYaCTHUKOB
Juanora, oOHapyXKMBaTh pa3IMule U CXOACTBO MO3UIIMIL;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOIMYHO TPEACTABIATH PE3YJIbTaThl BHIMOIHEHHOTO (PU3MUECKOTO ONbITA
(3KCnIeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYaIbHOM
paboThI IPU PELICHUH KOHKPETHOU (PU3nUYecKol mpoOieMbl;

MPUHUMATh 1I€JId COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBATH JIEHUCTBUS
no e€ JOCTHXKEHMIO: paclpeleisTh poju, OOCYXIaTh MpOLEecChl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITNOJIHATH CBOIO YacThb PabOThI, JOCTUTasi KAUECTBEHHOTO Pe3yJibTaTa 1o
CBOEMY HAIPABJICHHUIO U KOOPAMHHUPYS CBOU IEUCTBUS C IPYTUMH YWICHAMU
KOMaH/1bl;



OLICHMBATh KauyeCTBO CBOETO BKJAJa B OOMIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (U3NYECKUX 3HaHU;

OPUEHTHPOBATbCS B  PA3IMYHBIX IOAXOJAaX MPHUHATHS  PEIIECHUMN
(MHOUBUOYaJIbHOE, NPUHATHE DPELICHUS B TPYMIE, NPUHATHE PEIICHUMN
rpyIIoN);

CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM PeleHUs (PU3HMUECKOM 3aaun HIn
IUTAHA HUCCIIEJOBAHMSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh MIpeiaraéMble BAPUAHTHI pEIICHUH;
Jenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH €€ N3MEHEHHUS,
OOBSCHATh TPUYMHBI  JOCTIDKEHUS  (HEIHOCTHUKEHUS)  pe3yibTaToB
NeSATEILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHCIIE€ B XOJ BBITIOJIHEHUS
($uU3NYECKOTO HUCCIECOBaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITEILCTB, W3MEHHUBIIMXCS CHUTYyalllii, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKILHX TPYJIHOCTEW;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh €051 Ha MECTO JAPYTOr0 YEJIOBEKa B XOJ€ CIiopa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHn (U3NYECKUX 3a1ad UiH
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce NpeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHHS,
HaOJIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHWUYECKOe JABMKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuJa, nedopmarus (ympyras, MJacTU4YecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;
paznuuath sBieHus (audQysus, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JIBMIXKEHHE, HWHEPLHs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHUs], Tepeiada JaBjIeHUs TBEPABIMU TEJIaAMHU, KUJIKOCTSIMHU U ra3aMu,
4



atMoc(epHOe [aBJCHHE, IJIaBaHUE TeJ, MPEBPAICHUS MEXaHHUECKON
HHEPrUMr) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBOM M HEXKUBOU
MPUPOJIC, NEWCTBUE CUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMoc(epHOro JaBJICHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PHIO, pblYaru B
TeJe YeOBEeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICIISIT CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
dusznyeckre BeMMYUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIPYTrOCTH, CHJIAa TSKECTH, BEC Tela,
CUJi1a TPEHHUsI, 1aBiieHue (TBEPIOro Tea, KUAKOCTH, ra3a), BRITAIKUBAIOIAs
cCujia, MEXaHWueckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(Q(GUIUEHT TOJE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHYECKas W
NOTEHUUATIbHASl JHEpPrus), MpU ONUCAHUM NPABWIBHO TPAaKTOBATH
(u3NYECKUI CMBICI UCTIONB3YEMbIX BETUUHH, UX 0003HAYEHUS U €IUHUILIbI
(¢u3NYEeCKUX BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(¢u3NYECKYI0 BEIWYMHY C JPYrUMH BEIMYMHAMHU, CTPOUTH TpapUKU
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUII (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOU
OHEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (DOPMYIUMPOBKY 3aKOHa H
3aMKCBIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBA3HM, CTPOUTh OOBACHEHUEe u3 1-2
JIOTHYECKHX I1aroB ¢ OMOpod Ha 1-2 HM3ydeHHBIX CBOMCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemath pacu€THbIe 3a7a4 B 1-2 neiicTBYS, UCIOIb3YsI 3aKOHBI ¥ (POPMYJIBI,
CBS3BIBAIOLIME (PU3MYECKHE BEIMUMHBL: Ha OCHOBE aHAJIM3a YCIOBUS 3aa4H
3aMMChIBATh KPATKOE YCIOBUE, MOJCTABIATH (U3MYECKUE BEIUYMHBI B
dbopMyabl W NPOBOAUTH pACUYETHl, HAXOAUTh CIPABOYHBIE JaHHBIE,
HEOOXOAMMBbIE IS  PpEIICHUsS 3aJay, OIEHUBATh PEATIMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(bu3NYECKUX METOAOB, B OITMCAHUU UCCIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
IPEATNOJIOKEHNE (TUIIOTEZY ), Pa3INYaTh U UHTEPIPETUPOBATH ITOTYYEHHBIN
pe3ynbTaT, HaxOJIUTh OLIMOKM B XOJE ONbITA, JAeNaTh BBIBOABI MO €ro
pe3ynbTaram;



OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3nUecKux CBOMCTB TeN: (POPMYIUPOBATH IPOBEPAEMbIE MPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0/
OmbITa U GOPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSAMbIE W3MEPEHHS] PACCTOSHUS, BPEMEHH, Macchl Teda,
o0béMa, CHUJBI M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMUCHIBATh I[OKa3aHUS MPUOOPOB C YYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYroi C HCIONBb30BAHUEM TMPSMBIX H3MEPEHUU (3aBUCHMOCTH MYyTH
pPaBHOMEPHO JIBIDKYILIETOCS TeJla OT BPEMEHH ABM)KCHUS TeJla, CUIIBI TPEHUS
CKOJIbKEHHUSI OT Beca Tela, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIBI TPEHMS OT IUIOIIAIH COMPUKOCHOBEHMS TEJ, CHUJIIBI
YIOPYroCTH OT YAJMHEHUS NMPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
HNOrpyXKEHHON YacTU Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOUHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, coOUpaTb YCTaHOBKY U
BBINIOJHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKHUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ybTaTaM
UCCIICTOBAHMS,

IPOBOJANTH KOCBEHHBIE HU3MEpEHHsS (PU3MYECKHX BEIMYUH (MJIOTHOCTH
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIbKEHUS, TaBJICHHE
BO3/[yXa, BBITAJIKUBAIONIAs CUJa, JCHCTBYIOMIAs Ha TMOTPY>KEHHOE B
KUAKOCTh  Teno, Kod(pPHUIMEeHT TMOone3HOro JNEWCTBUS  MPOCTHIX
MEXaHU3MOB), CJeIys NPEUIOKEHHOW HHCTPYKLUUU: MPH BBIMOIHEHUU
U3MEpPEHUl coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYeHHE UCKOMOI BEJINYUHBL;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBHUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIyar, MOABWKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO  BOJOIPOBOAA, TUAPABIWYSCKUN Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTHYECKOr0 HCIOJIb30BaHUSA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH I obecriedeHusi 0€30MacHOCTH MpU oOpaIreHnu ¢ mpudopamMu u
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TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOJIIOICHUS HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEN CPele;

OCYILECTBISATH OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHHM C 3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM M IyTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHHUKOB BBIJEIATH
uHpOpMaIMIO, KOTOpas SBISETCS MNPOTHUBOPEYMBOM WM MOMKET OBITH
HEJJ0OCTOBEPHOW;

WCITOJIB30BATh MPY BBINOJHEHUN YUEOHBIX 3aaHUI HAyYHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu UHrepHer, Bmaners nNpUEMaMHM KOHCIIEKTUPOBAHUSA TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2-3 MCTOYHHMKOB MH(pOpMaluu (PU3NUECKOrO COAECpKaHUS, B TOM
quclie MyOJUYHO JIeNaTh KpaTKUe COOOIIEHUS O pe3yIbTaTax MPOEKTOB WIN
y4€OHBIX HCCIEI0BAaHUM, IPU ATOM T'PaMOTHO MCIOJB30BaTh M3yYEHHBIN
HNOHATUWHBIN anmapaT Kypca (U3UKH, CONPOBOXKAATh BBICTYIUICHHUE
IIPE3CHTALUEN;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HUCCIEIOBAaHUM paclpenenirh
00513aHHOCTH B TpPYIIIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJa4aMH,
CIICAUTh 3a BBIIOJHEHUEM IUJIaHA JEWCTBUM, aJCKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JEATEIBbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHI1y 00yueHus B 8 kJacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUSA: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSTHUS BELIECTBA, KPUCTALUIMYECKUE U
aMmopdHbIe Teja, HACHIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTH
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUTaTElIb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SJCKTPUUECKOE TI0JI€, IPOBOJHUKHU
Y IUBJIEKTPUKHU, TOCTOSHHBIN 3JICKTPUYECKUN TOK, MArHUTHOE TIOJIE;
pa3auyaTh ABJICHUS (TEMJIOBOE PacCIIMpPEeHHE M C)KaTue, Teriolnepenaya,
TEIUIOBOE PABHOBECHUE, CMAUYMBAHUE, KANWUISIPHBIE SBJICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anusa (OTBEpIEBaHHUE), KHIICHUE,
TeTJonepeaaya (TeTIONPOBOAHOCT, KOHBEKIIHS, W3JIYy4YEHUE),
ANEKTPU3ALMUS TeJl, B3aUMOJICHCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHIYKITUS)
[0 OIMCAHUID HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX  SBICHUN B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKECHUE W KANWULIPHBIE SBJICHUS B MPHUPOJIE,
KpUCTAJUIbI B mpupoie, uznydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
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MOpCKHUE Opu3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend MoIr0CcoB, poJib MArHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMJIe,
MOJISIPHOE CHUSIHUE, TNPU 3TOM IMEPEBOJUTH MMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBa (TpU3HAKHU) (DUIUYECKUX
SIBJICHUU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
bu3ndecKue BeTUIHHBI (TEMIIepaTypa, BHYTPECHHSSI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJieNIbHAasl TEIJIOEMKOCTh BEIIECTBA, VYAEJNbHAsA TEIUIOTa
IJIABJICHUSI, yJeJIbHAas TEIUIOTa MapooOpa3oBaHusl, yHelibHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU
MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsil, Cuiia
TOKa, DJEKTPUUECKOE HaNpsHKEHUE, COIMPOTUBICHUE MPOBOJHUKA,
yJIeJIbHOE COMPOTHUBIICHUE BEIIECTBA, pA00Ta U MOIITHOCTH DJEKTPUIECKOTO
TOKa), MpPU OMHCAHUU TPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCITIOJIb3YEMbBIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (PU3UUECKUX BEITUUMH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIONINE JIaHHYIO (DU3WYECKYIO BEIMYUHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpaUKyd H3yUYEHHBIX 3aBUCHUMOCTEH
(bu3HYEeCKUX BEJIIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YsS OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETUYECKONH TEOpUU
CTPOCHHS BEIIECTBA, MPUHIIMI CYNEPHO3ULIUM TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoyns—JleHua, 3aKkoH COXpaHEHUsI SHEPTUH, IPU STOM J1aBaTh CIIOBECHYIO
(GbopMyIHPOBKY 3aKOHA M 3aMKUCHIBATh €r0 MATEMATUUECKOE BBIPAKCHUE;
OOBSICHATh (PU3MYECKUE MPOLIECChl M CBOMCTBA TEl, B TOM YHCIEC U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTEpa: BbIABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOTUYECKUX
IaroB ¢ Omnopod Ha 1-2 W3Yy4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBl H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEJIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISi pelIeHus 3ajladd, BbIOUpAaTh 3aKOHBI W (HOPMYIIBI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (DU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPoOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(U3UYECKUX METOJIOB, HCIIOJb3Yysl ONMHCAaHUE HWCCIEIOBAHUS, BBIICISIThH
MpoBEpsieMOE  MPEANOJI0KEHUE, OLICHUBATh MPABUIBHOCTh TOPSAKa
MPOBEJICHUSI KCCIIEI0BaHUs, J€1aTh BHIBO/IbI;

MPOBOJUTH OMBITHI 1O HAOMIOMEHUIO (PU3WYECKUX SBICHUN WA
(bU3YEeCKUX CBOMCTB Tel (KamMUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBIICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
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HarpeBaHusi MPU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJIbI OT TEMIEPATYPhl KUIAKOCTH U
wiomaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel U B3aUMOJICHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allisi MArHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJsi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpPOMAarHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
IpOBEpsieMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py1I0BaHUSs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOJIBI;
BBITIOJIHSATH MPsIMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIHHON BIIAXKHOCTHU
BO3/7yXa, CHUJIbl TOKAa, HAMpPSOKEHHsS] C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JPYrol C UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrO
CEUCHHUS U Y/ICIBHOTO COIPOTUBIICHUSI BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIEIOBAaTEIbBHOTO UM  NApauIeIbHOTO  COEAMHEHUN
MPOBOJIHUKOB): TIJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
PE3yNIbTaThI MOJYYEHHOM 3aBUCUMOCTH B BUJI€ TaOIUI U TpadrKOB, 1eTaTh
BBIBO/IBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh JJIEKTPHUYECKOTO TOKa): IJIAaHHUPOBATh W3MEPEHHs, cCOOMpaTh
IKCIIEPUMEHTATIbHYIO YCTAHOBKY, CIIEIys MPEIOKEHHON WHCTPYKIUHU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C ONOPOM Ha UX OMHUCAHUs (B TOM YHUCIIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETp, TTapoBasi TYpOUHA, aMIIEPMETpP, BOIBTMETD,
CUETUMK DJIEKTPUUECKOM DHEPTUHU, DIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (npumepsr), JNEKTPUYECKUE
PEIOXPAHUTEIH, JICKTPOMATHUT, SJIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN W HEOOXOIUMBIC
buznyecKkrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HU3MEPHUTEIbHBIC
pUOOPHI MO CXEMaM M CXEMATHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETp, TUTPOMETP, IBUTATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUYECKUX Lenen ¢



MOCJIE0BATEIBHBIM U MaPAJJICIIbHBIM COSTUHEHHEM 3JIEMEHTOB, pa3nyas
yCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX 1IETIEH;

OPUBOAUTH  MpUMEpPhl  (HAXOIUTh  HMHOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecrieueHrs 0€30MacHOCTH MPpU 0OpallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH CpeJie;

OCYIIECTBISATh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACpKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBOUN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUU YUEOHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeobpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpaTKHE YCTHBIE COOOIICHHUS,
o0o0mias MHGpOPMALKIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
VI UCCIIEZIOBATEIBCKOM AESTEIbHOCTH, IPU 3TOM I'PaMOTHO HCIOJIb30BATh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (DU3HMKH, COINpPOBOXAAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTaBIICHHBIMU 33J]a4aMHM, CJICTUTH 32 BBIMOJTHEHUEM IUTaHA ACHCTBHUMA U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIaa B
JIeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K konIy o0yuenus B 9 kJacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUIA:

UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Nedopmanus
(ynpyrasi, mjaacTHuYecKas), TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpys3ku, LUEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTH,
CHEKTPhI UCITYCKAHMS U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3JIy4deHHUs,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, PEaKTUBHOE ABM)KEHHE, KojeOaTeabHOe NBIKEHHE (3aTyxarouiue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
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3ByKa, MPSIMOJIMHEWHOE PaCIpOCTpaHEHUE, OTPAKEHUE W TPEIOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eIoro cBeTa B
CIEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JHUCIEPCHUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NUYECKHe SIBICHUS B TPHPOJE:
MPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
NBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHWe BOJHBI, I[yHaMH, DJXO, I[BETa Tel,
ONTUYECKHE SIBJICHUS B TPHUPOJE, OMOIOTHYECKOE NCUCTBHE BUIAMMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IIYyYCHHM, €CTECCTBCHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJAUOAKTHUBHOE H3ITyYCHUE
OPUPOAHBIX MHHEPAJIOB, JEWCTBUE PAJAMOAKTUBHBIX W3IyYECHUN Ha
OpraHu3M 4eJIOBeKa), MpH ATOM IMEPEBOAUTH TMPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nueckue BENUYUHBI (CpENHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JIBI)KCHHH, YCKOPCHHE, TEpPEMEICHHUE, MyTh, YyTrioBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJa TSIKECTH, YCKOPCHHUE
CBOOOTHOTO TIAJEHUS, BEC Tela, HMMIYJIbC Telld, WMITYJIbC CHIIBI,
MexXaHW4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPTrus Tea,
MOTHSITOTO HAJl MMOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBHAS JHEPTHS CKATOMN
MPY)KWHBI, KHHETUYECKAast SHEPTHS, TTOJTHASI MEXaHUYECKasi SHEPTHUSI, TICPHUO]
U YacToTa KojeOaHWii, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TMOKa3aTedb MPEIOMJICHUS Cpelbl), TpHU OINHUCAHUU
MPaBUJILHO TPAKTOBaTh (U3MUECKUI CMBICT MCIOIB3YEMbIX BEJIMYHH,
0003HaYeHUsI W EIUHUIIBI (PU3MUYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IPOIIECCHI,
UCITIOJIB3YysI 3aKOH COXPAHEHWs DHEPTHH, 3aKOH BCEMHPHOTO TATOTCHWSI,
NPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCHUTEIbHOCTH [ amwmes,
3aK0HBI HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHUS M
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEI
IPYU SIICPHBIX PEaKIUsSX, MPHU ITOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aITUCBhIBATh €T0 MAaTEMaTHYECKOE BhIPAKCHHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTyaIlui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JTOTUIECKUX
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[IaroB ¢ Omopoil Ha 2-3 W3Y4YEHHBIX CBOMCTBA (U3UYECKUX SIBICHHM,
(bu3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONTUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE (PU3UUECKHUE BETMUYHUHBI: HA
OCHOBE aHaJIM3a yCIIOBUA 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BHISBIIATD
HEJIOCTAIONINE UM U30BITOYHBIE JJAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOAMMBbIE IS PEIICHUS, NPOBOJUTh pacy€Thl U OLICEHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
$u3MYECKUX METO/OB, HCIONb3ysS OMHCAHHME HCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUI U OIIBITOB,;

MPOBOJUTH OMNbBITHI 10 HAOMIOMEHUIO (PU3WYECKUX SBICHUN WA
¢u3znyecKux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTbh OT
aMIUTUTY/IbI MaJIbIX KOJEOaHUH, IPSIMOJIMHEHHOE PaCIIPOCTpaHEHUE CBETA,
pasiokeHue Oenoro cBeTra B CIEKTP, U3YyUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)K€HHsI IpeaMera B coOuparomien
JuH3e, HAOMIOJEeHUE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrOo Habopa
000pyTI0BaHUSs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BEIBOJIBL;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAYeHUEe Uu3MepsaeMOl BeNMYUHBI ((POKYCHOE pacCTOSHUE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBHIOOp crmocoba U3MEpPEHUs
(M3MepUTENBHHOTO MPUOOpa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCITIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU TIPH
PaBHOYCKOPEHHOM JABW)XKCHUM 0€3 HadyalbHOM CKOpOCTH, NepHoaa
KOJICOaHWI MaTeMaTH4YeCKOTO MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yrIJia MaJeHus U yria MPeIoMIICHUs OT yria
NaJicHNs): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3nYecKX BEJIWYWH B BUJE TaOIUIl U rpadUKOB, J€JaTh BBIBOJBI IO
pe3ynbTaTaM HCCle0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh 1 YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOJHOTO TMaNCHUS, KECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHHU4ecKass paboTa M MOIIHOCTb, 4YacTOTa M TEPHOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKUMHHOTO MASTHHKOB, ONTHYECKAsS
cCuia coOWparomel JHH3bI, pPaJANOAKTHBHBIN (OH): TUTAHHPOBATH
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U3MEpEHHs, COOMpaTh SKCIEPUMEHTANBHYI0 YCTAaHOBKY M BBIMIOJHATH
U3MEpEHUs, CleAysl NPENIOXKEHHOW WHCTPYKLMH, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI U aHAJIU3UPOBATH MTOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
HOTPEIIHOCTA U3MEPEHMUI;

COOJIIO/IAaTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QPU3NUYECKUX MOJENEH:
MaTepuaibHas TOYKa, A0CONIOTHO TBEPAOE TEIO, TOUYEHUHBIA HCTOYHUK
CBETA, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJIENIb aTOMa, HyKJIOHHAs MOJIEJIb
aTOMHOTO $1pa;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
COUAOMETP, JATYUKU IOJOKEHHS, PACCTOSHHUS W YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOIN, JO3UMETP, KaMmepa BuibCOHA), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

UCITIOJIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB IPU
pEelIeHUN Y4YeOHO--MPAKTUYECKUX 3aJady, ONTUYECKUE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAroLIel JIMH3E;
OPUBOAUTH  NpUMEPHl  (HAXOIUTh  HMHGOpPMALMIO O  MpUMEpax)
MPaKTUYECKOIO HCIOIb30BaHUS (PU3HYECKUMX 3HAHUUA B IIOBCEIHEBHOM
XKU3HH I oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOILEH CpEJIE;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIIHUPYsI MOMCKOBBIN 3alIpoc, HAXOAUTh
NyTU ONpPEJeNIeHUs] JOCTOBEPHOCTH MOJYyY€HHON MHPOpMAIMK Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIONYJISPHYIO
auTepaTypy GU3MUECKOTo COAepKaHus, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu IHTepHeT, BianeTb MNpPUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILIEHUS HA OCHOBE
uH(pOpMaAIUU W3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COJEp KaHMs,
yOJMYHO MPEICTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmaparT M3y4yaeMoro pasiaena (U3UKM U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KoaundecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB 7 TeM K 0 (undposbie)
n/m NpOrpamMmbl Bcero OHT%O'HLHMe paKTﬁﬂquK"e o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
Pa3nen 1. ®u3uka u €€ poJib B MO3HAHUYN OKPY:KAKIIET0 MUPa
bubnunoreka LIOK
11 Dusuxa-mayka o npupose. 2 https://m.edso0.ru/7f416194
bubnunoreka LIOK
1.2 DH3UUCCKUE BETHUHEL, 2 1 https://m.edso00.ru/7f416194
. bubmuoreka [{OK
1.3 EctecTBeHHOHAYYHBIN METO]T TO3HAHMUS. 2 1 https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6mmoteka IIOK
2.1 Crpoenne semecTsa. 1 https://m.edsoo.ru/7f416194
29 JIBmkeHue W B3aMMOJECHWCTBHE  YACTHII 2 1 bubmmoteka IIOK
' BEIIECTBA. https://m.edso0.ru/7f416194
bubmmoteka IIOK
2.3 ArperatHble COCTOSIHHSI BEIIECTBA. 2 https://m.eds00.ru/7f416194
Hroro no paszneny 5
Pazpnen 3. /IBukeHne U B3auMo/1eiicTBUE TeJl
bubnunotexa LIOK
31 Mexammaeckoe ABKCHHE. 3 https://m.edsoo.ru/7f416194
but6mmorexa [IOK
3.2 HHepuuus, macea, I0THOCTS. 4 1 https://m.edsoo.ru/7f416194
3.3 Cuta. Bunesr cu. 14 1 2 bubinorexa LLOK

https://m.edsoo0.ru/7f416194



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

Hroro no pazaeny 21
Paszneu 4. /laBjieHne TBEPABIX TeJl, dKHUIKOCTEH U ra3oB
41 JaBnenue. Ilepenaua naBiieHHs TBEPABIMU 3 bubmmoreka [JOK
' TeJIaMHM, KUJIKOCTSIMH U Ta3aMH. https://m.edsoo0.ru/7f416194
bubnunorexa LIOK
4.2 Jlasenne xuaKoCTy. S https://m.eds00.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOCGHEPHOC JABICHHC. 6 https://m.edso0.ru/7f416194
44 JleficTBHE )XUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuoreka [{OK
' B HUX TEJIO. https://m.edso0.ru/7f416194
Utoro no pazneny 21
Pa3znen 5. PaboTa u MOIIIHOCTL. JHeEpPIUs
bubnuoreka [{OK
51 Pabora 1 momHoCTE. 3 1 https://m.edsoo.ru/7f416194
bubmmoreka IIOK
52 Hpoctere MexaHH3ML. S 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
53 Mexaneckas SHEprus. 4 . https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue  pa3ieioB H  TeM (nmudpossbie)
Ne i/m Y —— Beero KOHTpﬁOJILHLIe HpaKTﬁl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThbI padoThbI pecypesl
Pa3nen 1. TenoBble siBJaeHUsI
. bubmuorexa [JOK
1.1 CtpoeHue u CBOMCTBA BEIIECTRA. 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennosere mponeccer, 21 1 S https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3znen 2. DiiekTpuyecKkrue 1 MArHUTHbBIE SIBJIEHUS
21 DIIeKTpUUECKHUE 3apsiibl. 3apsiKEHHBIE Tela 7 1 bubnnoreka [JOK
) U UX B3aUMOJIENCTBUE. https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 [TocTOSIHHBIN 27EKTPUUECKUN TOK. 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2:3 MarHuTHbIe sBICHH. 6 1 L5 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 IIEKTPOMATHHTHAS HHIYKIH. 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 145



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

9 KVIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HanmenoBanue  pa3jgejioB MW TeM (uu¢posBbie)
Ne n/m Y —— Beero KOHTpﬁOJILHLIe HpaKTﬁl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThbI padoThbI pecypesl
Paznen 1. Mexann4yeckue siBJeHUs
11 MexaHHU4YecKoe IBMIKEHHE W CIIOCOOBI €ro 10 1 bubnuorexa [JOK
' OIMCAHMUSI. https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 Bsaumonerctaue Tex. 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI COXPAHEHHS. 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
bu6nmoreka [JOK
2.1 MexaHn4YecKHe KojieOaHusl. 7 3 https://m.edsoo.ru/7f41ada6
bu6nmoreka [JOK
2.2 MexaHnuecknue BOJIHBI. 3BYK. 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pazjen 3. DiieKTpoMarHuTHOE 10Jie M 3J1eKTPOMATHUTHBIE BOJIHBI
31 DNeKTpOMarHuTHOE nose u 6 2 bubnnoreka [JOK
' JJIEKTPOMArHUTHBIE BOJIHBIL. https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbI€ sIBJIEHUS
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA. 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI. 6 3 https://m.edsoo.ru/7f41adab



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

bu6mmoreka [IOK

4.3 Paznoxxenne 6eoro cBeTa B CIIEKT. 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u MorionieHue CBeTa aTOMOM. 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpoerne aTomMHOro snpa. 6 . https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakiuu. 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001IAI0IIM I MOTYJIb
6.1 [loBTopenne u 0000mIEHHE COACPIKAHUS 9 2 bubnuoreka [IOK
' Kypca ¢hu3uku 3a 7-9 kinacc. https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA
» ®usuka, 7 knacc/ llepoimikun .M., Banos A.U., AkuioHepHoe 00111eCTBO

«3narensctBo «IIpocBemienue»

» ®dusuka, 8 knacc/ Ileprimkun .M., BanoB A.U., AkiimoHepHOE 00I11€CTBO
«3narensctBo «IIpocBenienue»

» ®usuka, 9 kimacc/ [leppimkud A.B., ['yrauk E.M., O6111€CcTBO C OrpaHMYEHHOM
OTBETCTBEHHOCThIO «JIPODAy»; AknuonepHoe o6mectBo «M3narenscTBO
«IIpocBenienue»

» ®uzuka: 9-i knacc: 6a30BbI YpoBeHb: yueOHUK, 9 kiacc/ [lepoimkun U. M.,
I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AKUHOHEpHOE OOIIECTBO
«3narensctBO «IIpocBemienue»

» ®usuka: 8-i kiacc: 0a30BbIM ypoBeHb: yueOHUK, 8 kinacc/ [lepeimkun 1. M.,
NBanoB A. U., AkiimonepHoe obuiectBo «M3marensctBo «lIpocBenienue»

» ®usuka: 7-i kiacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,
NBanos A.U., Akumnoneproe oouiectBo «M3narensctBo «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

®dwusuka. 7 knacc. Meroauyeckoe nocodue k yueonuky U. M. [lepeimkuna, A.
N. NBanosa / O. A. UepnuxoBa, C. H. I'manenkoBa, B. B. Kyapssues,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

®duszuka. 8 knacc. Meroauyeckoe nocodue k yueonuky U. M. I[lepeiikuna, A.
N. NBanosa / O. A. UYepnuxoBa, C. H. I'manenkoBa, B. B. Kynapssies,
AxknuonepHoe obiectBo «M3aaTenscTBo «lIpocBeiienne»

®dwuzuka. 9 kmacc. Meroauueckoe nmocodbue k yueonuky U. M. [lepermkuna, E.
M. T'yrauk, A. . WBanoBa, M. A. IlerpoBoit / O. A. Uepnukona, C. H.
I'manenkoBa, B. B. KynpsBues, Aximonepnoe ob6mectBo «M3marenbcTBo
«IIpocBemienue»

®uzuka. 9 kimacc. Iloypounsie pazpabotku, H.C. HInbik, AKuuoHEpHOE
obmectBo «M3natenbetBo «IIpocBemienner

®duzuka. 7-9 knacc. CoopHuk 3anau no ¢usuke, I'.A. JIoH10Ba, AKIIMOHEPHOE
00II1eCTBO U3ATENHCTBO «DK3AMEH)

®uszuka. Terpans s naboparopusix padot, P.JI. MunbkoBa, B.B. Banoga,
C.B. CrenanoB, AKIIMOHEPHOE OOIIECTBO U3AATEIBCTBO «IK3AMEH

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
HUHTEPHET

bubmuorexa POIII https://resh.edu.ru/subject/28/

bubmuorexa L{OK https://m.edso00.ru/7f416194

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

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