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MNOACHUTEJBHASA 3AIINCKA

AnantupoBaHHas pabouas mporpamma 1o yuyeoHomy npeamery «Dusmkar»
paccunTaHa Ha OOY4YAlOIUXCS C PacCTPOMCTBAMHU AyTUCTUYECKOIO CIEKTpa
(PAC), ocBamBaromux 00pa30BaTEILHYIO MPOrpaMMy B HHKJIFO3WBHOM KJjlacce.
[IporpamMmMa cocTaBiieHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaMm
OCBOEHHUSI Ha 0a30BOM YPOBHE OCHOBHOH 00pa3oBaTeilbHONW MPOTPAMMBIL,
npeacrasieHHbix B GI'OC OO0, a Takxke ¢ ydu€roM (enepanbHOl paboueit
nporpamMmbl  BocnuTaHuss ¥ KoHuenmuu mnpenomaBaHusi y4eOHOro MpeaMeTa
«Dusukay.

O6yuaronuecss ¢ PAC mnomydaror 00pa3oBaHHE, COOTBETCTBYIOIIEE I10
UTOTOBBIM JIOCTHKEHUSIM K MOMEHTY 3aBEpIICHHs] OOy4YeHHUs, IUIaHHUPYEMbIM
pe3yJabTaraM OCHOBHOTO OOIIEro oOpa30oBaHMs HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, U B T€ ke CPOKH 00yueHus (5-9 Kiacchl) Mpu CO3AaHUU YCIOBUH,
YUUTBIBAIOIIMX UX 0COObIE 00pa3oBaTelIbHbIE TOTPEOHOCTH.

OcoOenHoctu npenoaaBanus npeamera «dusukay odyyarommmes ¢ PAC

[Ipy wm3yyeHuun yuyeOHOro MaTepuana IO MPEAMETYy YUMTHIBAETCS, YTO
oOyuatomuecsi ¢ PAC MOTyT UCHIBITBIBaTh CHEHMPUUECKUE TPYJHOCTH B OCBOCHUH
yueOHOro Marepuana. BciencrtBue TpyIHOCTEH BBIIEIEHUS TJIABHOTO WIIU
CYLIECTBEHHOIO B TEKCTE, a TaKXe TPYAHOCTEW B IOHHUMAaHWUU IPEAMETHOU
TepMuHoOJIOTHH, Y 00yyaromuxcsi ¢ PAC BO3M0XKHO BO3HUKHOBEHHUE CIIOKHOCTEN €
U3YYEHUEM TEOPETHUYECKOro maTepuana. Takke HeIOCTaTOYHOE IOHUMaHUe
TEPMHUHOJIOTHH MOXKET OBITh MPETSITCTBUEM ISl IPaBUIIBHOTO PELLEHUs 3ajad, Ipu
TOM, YTO CaMO pEeLICHHUE 3a7ay ¢ MPUMEHEHUEM H3Y4YEHHBIX (OpMYyJ, OOBIYHO HE
BBI3bIBACT TPYJHOCTEH Y 00yUarOIIUXCsl.

JIns Ipeo1oneHns TUX TPYIHOCTEN

- aJanTUpoBaTh METONBI NPEJCTaBICHUS HOBOIO Marepuana, CIocoObl
TEKYLIEro KOHTPOJISL U Penpe3eHTAIMU MOTy4YECHHbBIX 3HAHUMH;

- 3aJIeliCTBOBAaTh BO3MOXXHOCTU JOTIOJHUTEIBHOW BU3YaJIbHOW MOIJIEPKKHU
U3y4aeMoro marepuana (WUIIOCTpalud, yueOHble (PUIIbMbl, BUPTYaIbHbIE OIBITHI,
JIMYHBIC CIIPABOYHBIC MATEPHAIbI, PEACTaBICHHBIC B CXeMax, Ta0JIHIaxX);

- OmMpaThCs Ha MPAKTUYECKUE U J1abopaTOpHbIE PAOOTHI ISl YTOYHEHHS
TEOPETUYECKUX MOHATUN U MOHUMAHUS (PU3NYECKUX SIBJICHUN;

- YYUTBIBATh HEPABHOMEPHOCTH OCBOEHMUsI 00yuarommmcs ¢ PAC paznnyHbix
TEMaTUYECKUX 00JlacTell MO JaHHOMY IMpEAMETy, HEOOXOIUMO CTPEMHTHCS B
co3ganuu mig obyyaromerocs ¢ PAC cutyanum ycnexa Kak B ypOYHOM, Tak U
BHEYPOYHOM! JI€ATEILHOCTH MO JAHHOMY ITPEAMETY.



Y Hekotopeix obyuaroniuxcsa ¢ PAC ¢usuka u pusnueckue SBICHUS BXOIAT
B chepy uX crnenupuyecKUuX HHTEPECOB, B H3YUYEHHH KOTOPBIX OHHU MOTYT
JIEMOHCTPUPOBATh HE TOJBKO BBICOKYIO 3aWHTEPECOBAHHOCTb, HO M TJIyOOKHE
3HaHMS B WHTEpecylomux obnacTsix. B »ToMm ciiydae ciemyer omuparhcsi Ha
BBICOKYIO BOBJICUEHHOCTH oOyuatomuxcs ¢ PAC B uzyuenue QU3MKHU U CO3/1aBaTh
JUIS HUX BO3MOXXHOCTH YYacTHsl B TIPOCKTHOW JAESITENbHOCTH MO JaHHOMY
IPEIMETY.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHu3aldi0 HU3YYeHHs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UUTHIBAOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TaKkKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycraHaBIMBAET paclpeeseHue yueOHOro maTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCs.

[TporpamMmma mo ¢Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJIUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®uzrka SABISIETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OuWoyioruer, acTpoHOMHUEHd U (U3UICCKOU
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHYy MHpa,
IpEeNoCTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOJa
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa W3 TIaBHBIX 33724 (HU3UIECKOTO O0pa30BaHUs B CTPYKTYpe OOIIETo
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTEpeca K HayKe y 00yJarouuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

[ HAay4YHO 00BACHATH SABJICHHA,
L OLICHUBATh U IOHUMATh 0COOCHHOCTH HAay4YHOI'0 MCCJICAOBAHMA,
L HHTCPIPCTUPOBATH AAHHBIC K MCITI0Jb30BATh HAYYHBIC JOKA3aTCIILCTBA

TSl TIOJTYYEHHUSI BHIBOJIOB.

[lenn wsyueHus GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHusi ydeObHoro mnpenmera «Duszuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIUX



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3snKu:

e IPUOOpPETEHHE UHTEpPEca U CTPEMIICHHS] OOYy4alolUXCcs K Hay4dHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HWHTEIUICKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEJICTABICHUNA O HAyYHOM METOJE MO3HAHUS U (OpMHUpOBaHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

 popMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3yYEHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e popMupoBaHuE TPEACTABICHUNA O poiM (PU3UKUA JUISI Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHE  TMpPEACTAaBICHUI O  BO3MOXKHBIX  chepax  Oynaymen
npodeCCUOHANIBHOW  JAESATEIbHOCTH, CBSA3aHHOM C (PU3MKOHM, TMOArOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero oOpazoBaHus 00CCIICUYNBACTCS PEIICHUEM CIASAYIONIUX 3a1ay:

e IPUOOPETEHHE 3HAHUM O  JUCKPETHOM CTPOCHMM  BEIIECTBa, O
MEXaHUYECKHX, TCTNIOBBIX, JICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHHSIX;

 IPUOOpPETEHNE YMEHUHN OINUCHIBATH U OOBACHATH (PUBMUECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

¢ OCBOCHME METOJIOB pEUICHHs MPOCTEHIIMX pPAacu€THBIX 3a4ady C
UCIIOJIb30BaHUEM puznyeckux Mojenei, TBOPUYECKUX u
PAKTHUKO-OPUEHTUPOBAHHBIX 33]1aY;

e Pa3BUTHE YMEHMI HAOJIOAaTh TMPUPOJHBIC SBICHUS W BBINOJHATH OTBITHI,
n1abopaTtopHble pabOThl U 3KCIEPUMEHTANbHbBIE HUCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPHUTENbHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaLMEH (U3HUUECKOro COAEpKaHU,
BKIItoUasi WHGOPMAIMI0O O COBPEMEHHBIX JOCTI)KCHUAX (GU3HUKH, aHajdu3 |
KPUTHYECKOE OlIeHWBaHWE NHPOPMAITUH;

¢ 3HAKOMCTBO CcO cepamu npodecCHoHaIbHON IeITEIHPHOCTH, CBI3aHHBIMU C
GbU3MKON, U COBPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMH Ha JIOCTHIKEHUSX
(bu3MUeCcKO HAyKH.

Ha uzydenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEro
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 yaca B Heeno), B 9 kinacce — 102 gaca (3 yaca B HEACIIO).

[Ipennaraemsliii B mporpamMMe mo (usuke nepedeHs 1adopaTopHbIX paboT u
OTBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, yUUTesb JeiaeT BbIOOP MPOBEICHUS



7a00paTOPHBIX PadOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJaHHM, MpeIaraéMblXx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fBieHus npupoapl. PU3NUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EctecTBeHHO-Hay4YHBI METOJ NO3HaHMs: HAaOJIIOJEHHE, MOCTAHOBKA HAYy4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MaJbIX TEI.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeAeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumoneiicTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMerpa aroMa METOJOM pSAOB (C  HCMOIB30BAHHEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBM>KEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOW IpsMou. PaBHoxelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHus: CKOPOCTH MPU B3aUMOJIEUCTBUH TETI.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJISIIN DJIEKTPUYECKOTO aBTOMOOWIISI U TaK Jlajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTh
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomol u onvimol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHUCTBYIONIEH Ha  TEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.

A A T o
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJISIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISAPHO--KUHETHYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJaxJiIeHue Ipyu COBEPIIICHUHU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayr U padboThl BHEUTHUX CHUJL.

HccnenoBanue sBEHUSI TEIUIOOOMEHA IMPU CMEIIUBAHWU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTH  CHJIbI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe none. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsIA0B U B3AMMOJIECUCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JeICHUS TI0J0COB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIE MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apagnes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEHUCTBUS DJIEKTPUYECKOrO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJis CWIBl TOKa MPU MapaJlIeIbHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO 4epe3 JaMIIOYKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHuTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUSA
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEeHHE TyT€ W TPAEKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U JEUCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa U JajbHEWILEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JBMIKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJITUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padbOTHl CWIBl YIOPYrOCTH TIPU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IONEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJebaHW MaTeMaTUYeCKOTro
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOIa KOJICOAHU MPYKUHHOTO MasgTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO MaJeHUsI.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

I L



OnexkTpomMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsmonuuHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lIcronbp30BaHUME TOJHOTO BHYTPEHHEIO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J ny4yer B pacCEeMBAIOLICH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH yIjla OTpPa)KEHUs CBETOBOIO Jyda OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. TlomydeHnue n300paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna v miuanerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaienus. [lepuon nmomypacnanga aTOMHBIX sz€p.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS pPaguOaKTHBHBIX HW3JIYYEHHW HA YKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIONICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaGnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIINI MOAYJIb IPEAHA3HAYEH JJISI CUCTEeMaTU3alun
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu M3ydyeHUU JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SIBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yrTo OOyyarolluecs BBIIOJHAIOT 33aJaHUs, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTE3 U MTOIYYEHUS TECOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTH)KEHHUSAM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HAaHHE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpBHI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA pe(IIEKCUH, IMPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YaCTUE B PEIIECHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIPaBICHHOCTH, TPEOYIOIMMX B TOM 4HCIC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUS IIOCTYNKOB W OILICHKH HUX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuM K HU3MEHSIOIIMMCS YCJIOBHSAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPHU BBHIMOJHEHUU HCCIECIOBAaHUN W
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NICCKUX O0BEKTAX U SIBJICHUSAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCIIOIb30BaHUEM (PU3MUCCKUX 3HAHUM;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJIOOIBHBIX ITOCICICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1ero oopa3oBanus y o0ydaronierocsi OyayT copMUpPOBAaHBI MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHbIC YUCOHBIC TCHCTBUSL.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue 1eiicTBUA:



eBBISIBJIATH W XAPAKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKUH OOBEKTOB
(sBIICHMI);

e YCTAHABIIMBATh CYIICCTBCHHBIA TPU3HAK KIaCCU(UKAIIMN, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B paccMaTpUBaeMbIX (aKTax,
JTAHHBIX ¥ HAOJTFOCHHSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBICHHSIM;

¢ BBISIBJISITh TPUIUHHO--CJICACTBEHHBIC CBS3U TPU HU3YYCHUH (DU3NIECKUX
SABJICHUM W TIPOILECCOB, NI€NaTh BBIBOJBI C HCIIOJIb30BAHUEM JIEIYKTUBHBIX H
WHAYKTUBHBIX  YMO3aKJIIOUECHUM, BBIIBUTATh THUIOTE3bl O B3aMMOCBS3SIX
(bu3HUeCKNX BEJIUYUH;

e CAMOCTOSITEIBHO BBIOMpPATh COCOO pelIeHUs] Y4eOHOU (PU3NYECKON 3a1auu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB peUIEHUs, BEIOOP HanbOosee MOAXOIALIEro ¢
y4€TOM CaMOCTOSITEIIbHO BBIJICICHHBIX KPUTEPHUEB).
ba3oBble ucciaeaoBarebCKue 1eCTBUA:

e ICII0JIb30BAaTh BOMPOCHI KaK UCCIIE0BATEIbCKU HHCTPYMEHT MMO3HAHUS,

e IPOBOJIUTh MO CAMOCTOSATEIBHO COCTaBJIICHHOMY IUJIAHY OIIBIT, HECIIOXXHBIM

(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

¢ OLICHMBATh HA TNPUMEHUMOCTh M  JIOCTOBEPHOCTh  HMH(MOpPMAIIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIICIOBAHMS WM SKCIIEPUMEHTA;

e CAMOCTOSITENLHO (HOPMYJIHPOBATH OOOOIIEHUSI U BBIBOJIBI IO Pe3yJbTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, UCCIIEIOBAHUS;

« IPOTHO3MPOBATh  BO3MOXKHOE  JalibHEWIee  pa3BUTHE  (DUIUYECKUX
MPOIIECCOB, a TAaKXKE BBIABUTATH NPEIATNOJIOKEHUS 00 WX Pa3BUTUHM B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

o IPUMECHSTHh PA3JIMYHBIC METOJBI, HHCTPYMEHTHI W 3alpOChl MPU IMOUCKE U
otOope UH(pOPMAIIUU UITU JAHHBIX C yUETOM MPEIJIOKEHHON yIeOHOH (hHU3NIEeCKOi
3a/1a4u;

e AHAJIM3UPOBATH, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HH(POPMAIHIO
Pa3JIMYHBIX BUJIOB U (DOPM MPECTABICHUS;

e CAMOCTOSITEJILHO  BBIOMpaTh  ONTUMAJIbHYIO  (GOpMy  TpeACTaBIICHUS
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JuarpaMMamu, MHOU Tpadukoi 1 nX KOMOMHAITUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

eB XOJIe OOCYXJeHHS Yy4eOHOro Marepuasna, pe3yJbTaToOB Ja00pPATOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbl U
BBICKA3bIBaTh WJIEW, HAllCJICHHbIE Ha pEIICHWE 3aJaud W MOJJIepKaHue
0J1aroKeIaTeIbHOCTH OOIICHUS,



e COTTOCTABJISATh CBOU CYXICHUS C CYKICHUSIMH JAPYTUX YIACTHUKOB TUAJIOTA,
OoOHapYy>KUBaTh Pa3IMINE U CXOJCTBO TO3UITUH;

e BBIPAXXaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MTMCbMEHHBIX TEKCTaX;

e MyOJUYHO TIPEACTABIISATh PE3YJIbTaThl BBIOJHEHHOTO (PM3UUECKOTO OIbITa
(3KCIIepuMeHTa, UCCIIeI0BaHus, IIPOCKTA);

e IOHUMATh W HMCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIAUBUIYAJIbHON
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYIECKOM MPOOIEMBI;

e IPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPTaHW30BBIBATH JICHCTBUS T10
e€ JOCTHXKEHHUIO: pacIpefeisaTh Ppoiau, OOCYXKIaTh MPOLECChl M PE3YIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

¢ BBITIOJTHATH CBOIO YacTh PabOThI, TOCTUTAsl KAYECTBEHHOTO PE3yJIbTaTa II0
CBOEMY HAINPaBJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYTHMH YJICHAMH
KOMAaH/IbI;

e OIICHMBATh KA4eCTBO CBOCTO BKJIaJa B OOIIMM MPOAYKT IO KPUTEPHSIM,
CaMOCTOSATEIEHO C(OPMYITHPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX, TPEOYIOIINX JIJIs
pereHns GU3NIecKuX 3HaHWM;

e ODUEHTHPOBATHCS B  PA3JIMYHBIX  MOJXOJAaX  MNPUHATHUS  PELICHUIM
(MHAMBUyATbHOE, IPUHSATHE PEIICHUS B TPYyIIE, TPUHATUE PEIICHUN TPYIION);

e CAMOCTOSITEILHO COCTABJIATh AJITOPUTM pelleHus (pu3nueckoil 3agadu WiH
IlaHa WCCIENOBaHUA C YYETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

e JICJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIH UHTEJIEKT:

e IaBaTh aJICKBATHYIO OLICHKY CUTYyallMU U MpeJiaraTh MiaH €€ N3MEHEHUS,

¢ OOBSICHATh  TPUYUHBI  JOCTIDKCHUS  (HEAOCTHMIKEHHUS)  pe3yibTaToB
NeSATeILHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

e BHOCUTb KOPPEKTHUBBI B JIEATECIIBHOCTh (B TOM YHCJI€ B XOJ BBITIOJHECHUS
(U3UYECKOT0 KCCIIEIOBaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB,
W3MEHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

e CTaBUTh c€0s HA MECTO JIPYroro YeJI0OBEKa B XOJIE CIOpa WA JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY JPYToro;

e PU3HABATh CBOE MPABO HA OLIMOKY MPH pelieHnH GU3NYeCKUX 3a7a4d Wid B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K konny oOyueHus B 7 KJjacce IpeIMETHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUI:

. UCIIOJIB30BaTh TMOHATHS: (PU3NYECKHE W XHUMHUYECKUE SIBJICHUS,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHHUIIBI (PU3NYECKUX BEIHYMH,
aToOM, MOJIEKyJa, arperaTHble COCTOSHUS BellecTBa (TBEpAOE, IKHUIKOE,
ra3oo0pa3Hoe), MEXaHMYeCKoe JBW)KEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
IPSIMOJIMHEMHOE), TPaeKTOPHsI, paBHOJAEHCTBYOIAs cuia, Aedopmanus (ynpyras,
MJIacTUYeCcKas ), HEBECOMOCTb, COOOIIAONTUECS COCY/IbI;

. paznmuuath ABieHHs (AU(Qy3ua, TEMIOBOE [BHKEHHUE YACTHIL
BEILIECTBA, PAaBHOMEPHOE JBIKEHUE, HEPAaBHOMEPHOE JABW)XXCHHUE, WHEPIUS,
B3aMMOJICUCTBUE TEJ, PABHOBECUE TBEPIBIX TEJI C 3AKPEIUIEHHON OCBIO BpALCHUS,
nepenada JaBleHUs TBEPIABIMU TeJIaMH, >KUAKOCTSIMU W Tra3amH, aTMoc(epHoe
JaBJICHUE, TUIABAHUE TeJl, IPEBPAILCHUS] MEXaHUYECKOW SHEPTHUH) IO OMUCAHUIO UX
XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIMIMX JaHHOE
(duznyecKoe SBIICHUE;

. pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (PU3NYECKUX SBJICHUHA B
OKpYXalollleM MHUpPE, B TOM 4YHciie (U3UUECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMH CKOPOCTSIMM B KMBOW M HEXUBOW NPUPOJE, NEUCTBUE
CHJIbI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE aTMOCPEPHOTO JaBICHHS Ha KUBOU
OpraHu3M, IJlaBaHUE pbIO, pblYard B TeJie 4YEJIOBEKa, MPU 3TOM MEPEBOIUTH
OPAaKTUUECKYI0 3ajady B y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOWCTBA
(npu3Haku) (PU3NYECKUX SIBICHUIA;

. ONMKCHIBATh W3YYEHHBIE CBOMCTBA Tel M (DU3UYECKUE SIBICHUS,
UCHIOJNIB3Ys (pU3MUecKre BEeIMYMHbI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Tea,
CWJIa TPEHUs, aBjieHue (TBEPIIOTO Tela, )KUJIKOCTH, T'a3a), BHITAIKMBAIONIAS CUJIA,
MexaHuveckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIHUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKasl M NOTEHLUAJIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUECKHI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BEITUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

. XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SIBICHUS U TPOIECCHI,
UCIIOJB3Yys MpaBujia CI0XKEHUs Cuil (BAOJL OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackasg, 3akoH ApxuMmena, MPAaBUJIO paBHOBECHs pblyara (0y0Ka), «30J0TOE
IIPaBUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAHWYECKOW JHEPruu, IpPU ITOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIlUChIBaTh €r0 MATEMAaTUYECKOE
BBIPAKEHHUE;



. OOBSCHATHh (PU3WYECKUE SBIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM
YUCIIE M B KOHTEKCTE CHUTyallM IPAKTUKO-OPUEHTUPOBAHHOTO XapAKTEpa:
BBISIBIIATh TIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHWE wu3 1-2
JIOTUYECKUX I11aroB ¢ OMOpOi Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBICHUM,
bu3MYecKuX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemars pacy€THbIe 3a7adyd B |—2 NIEUCTBHSA, WCMOJIb3YS 3aKOHBI U
dbopMyIIBI, CBS3BIBAIONINE (DU3UUYCCKHE BEIIMYMHBI: Ha OCHOBE aHAIHM3a YCJIOBHS
3aJlayd 3alUChIBaTh KPATKOE YCIOBUE, TMOJCTaBIATh (PU3MUYECKHE BEITUYUHBI B
dbopMysIbl U TPOBOJIUTEH PACUYEThl, HAXOAUTh CHPABOYHBIE JaHHBIC, HEOOXOIUMBIE
JUISL pelIeHusl 3a7ad, OILICHMBATh PEATUCTUYHOCTh TOJYYeHHOW (U3HUECKOU
BEJINYUHBI;

. pacro3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
bu3MYEeCKUX METOJIOB, B OIKMCAHUM MCCJIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkenue (TUMOTE3y), pa3iuyaTh W HWHTEPIPETUPOBATH IMOTYyYEHHBIN
pe3yabTaT, HaXOAUTh OIMKMOKHU B XOJI€ OIbITA, JeaTh BHIBOJBI MO €T0 pe3yJibTaTaM;

. MPOBOJAUTL OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBJICHUU WU
dbu3nyecknux CBOMCTB Tel: (OpPMYJIHUPOBATH MPOBEPAEMBIE MPEANOTOKEHUS,
coOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PY/I0BaHHS, 3aMUCHIBATH XOJ1 OMBITA U
(bopMyIMpPOBaTH BHIBO/IBI,

. BBITIOJIHATH MPAMBIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHHM, MAacChl TEIa,
o0b€Ma, CHJIBI M TeMIepaTypbl C HCIOJb30BAHMEM AaHAJOTOBBIX U IU(PPOBBIX
puOOPOB, 3aMKUCHIBATh MOKa3aHUsI MPUOOPOB C yUETOM 3aJaHHOU aOCOTIOTHOM
IIOrPETHOCTHA U3MEPEHUN;

. MPOBOJUTh  HMCCIENOBAHWE  3aBUCHUMOCTH  OJHOM  (pu3myeckoi
BEJIMYMHBI OT JAPYTOM C MUCMOJIb30BAHUEM MPSAMBIX U3MEPEHUM (3aBUCUMOCTH MTyTH
PaBHOMEpPHO JABWIKYIIETOCA TeJla OT BPEMEHM JBWKEHHS TeJa, CUJIbl TPECHUS
CKOJBKEHHMS OT Beca Tela, KadecTBa OOpabOTKH TMOBEPXHOCTEH Tel W
HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAJAN CONPUKOCHOBEHUS TEJ, CHUJIbI
YOPYrOCTH OT YJUIMHEHUSI TIPY>KUHBI, BBITAIKUBAIOIIEH CHJIBI OT OO0BEMA
MOTPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUJIKOCTH, €€ HE3aBUCUMOCTU OT
IJIOTHOCTH Teja, OT TJyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM IJIaBaHUS
T€J, YCJIOBHM paBHOBECHs] pbhluara M OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUU
y4e0HOTO MCCIIeIOBaHUs, COOMpPATh YCTAHOBKY U BBIMOJTHATH U3MEPEHUS, CICHys
MPEIOKEHHOMY IUIaHy, (PUKCHpOBATh PE3YJbTaThl IMOJYYCHHOM 3aBUCUMOCTHU
bu3MYecCKuX BEJIMYMH B BHJIE NPEAJIOKEHHBIX TaOMUI M rpaduKoB, JenaTh
BBIBOJIBI 110 PE3YJIbTATAM UCCIIEIOBAHUS;

. MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NIECKUX BEIMYHUH (TIJIOTHOCTh
BEIIECTBA XUJKOCTA M TBEPAOrO TeJd, CUiIa TPEHUS CKOJBXCHUS, J1aBJICHUE
BO3/1yXa, BBITAIKMBAIOLIAs CUia, JCHUCTBYIOIIAs Ha IOrPYKEHHOE B KUIKOCTH



TeI0, KOA(PPUIMEHT TOJE3HOTO0 EWCTBHSI TPOCTHIX MEXaHU3MOB), CICAyS
NPEUIOKCHHOW ~ MHCTPYKIIMU: TIPW  BBIMOJHCHHH  HW3MEPEHHH  coOHMpaTh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUYUCIIATH 3HAUCHUE HCKOMOK BEJTMYHHBI,

. coOMOMaTh TpaBWJa TEXHUKH OE30MacHOCTH TMpH padore C
Ja00paTOPHBIM 000PYTI0BaHUEM;
. yKa3bplBaTh MPUHIUIBI  JCUCTBUS TNPUOOPOB M TEXHUUYECKHUX

YCTPOMCTB: BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAONIUECS COCYAbI, OapoMeETp,
phlyar, NOJBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

. XapaKkTepU30BaTh MPUHIUIBI JACUCTBUA HW3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOPOM Ha MX ONMUCaHMs (B TOM YHUCIIE: MOAMMIHUKY,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUI MpPEecc, MaHOMETP, BBICOTOMED,
MOPIIIHEBOM HAcOC, apeoMETp), HMCHOJIb3ys 3HAHHUS O CBOMCTBaX (HU3UYECKUX
SIBJICHUHN 1 HEOOXO0IMMbIEe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

. OPUBOJUTH TNPUMEPHl (HAXOOUTh MH(OpPMALMIO O TIpUMepax)
MPAKTUYECKOTO UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM KU3HM IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallleHWH ¢ NpuUdopaMu U TEXHHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0pPOBbsI U COOJIOJIEHHUS HOPM HKOJOTHYECKOTO
MOBEJICHUA B OKPYXKAIOLIEH Cpee;

. OCYILECTBISATh OTOOpP HUCTOYHHKOB HHpopMmanuu B VHTepHeTe B
COOTBETCTBHHM C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CpPAaBHEHMS Pa3IMYHBIX MCTOYHUKOB BBIACISATH MH(OPMAIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

. UCIIOJIb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUil  Hay4dHO--
HOMYJISIPHYIO JINTEparypy (U3HUECKOro COJEp)KaHus, CIpPaBOYHbIE MaTepuabl,
pecypcbl cetu WHTepHeT, BiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIICHMUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (PU3HUECKOTO COJIEPKaHUs, B TOM YHCIIe
nyOJMYHO JeNlaTh KpaTKhe COOOIIEHHS] O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCJIE0BAHUM, TPU ITOM TPaMOTHO MCIOJB30BATh WM3YYCHHBIA TOHATUWHBIN
anmnapar Kypca (GU3MKd, CONPOBOXKAATH BHICTYIUICHHE MPE3CHTALINEH;

. IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHUN pacipeeisTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3a7lauaMu, CIECIUTH 3a
BBINIOJIHEHUEM IUTaHA JACHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
NESATEIbHOCTh ~ TPYIIIBI, BBICTPaMBaTb KOMMYHUKATHBHOE B3aUMOJEHUCTBHE,
YUHUTBIBAsI MHEHUE OKPYKAOLIUX.

K koniy oOyuenus B 8 Kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHU:



. UCIIOJB30BaTh TMOHATHS: Macca W pa3sMepbl MOJIEKYJ, TEIUIOBOE
JIBIDKCHUE  aTOMOB M MOJIEKYJ,  arperaTHble  COCTOSHUSI  BEIIECTBa,
KpUCTAJUTMUECKHE W aMOp(HBIC Teja, HACHIIICHHBIH W HEHACHIIEHHBIN T1ap,
BJIQXKHOCTh BO3/lyXa, TEMIIepaTypa, BHYTPEHHSIS SHEPrus, TEIUIOBOM JBUTaTellb,
AJIIEMEHTAPHBIN AJEKTPUUYECKUN 3apsii, JJIEKTPUUECKOE TI0Jie, MPOBOJHUKU U
JURJIEKTPUKU, TOCTOSIHHBIN 3JIEKTPUYECKHUIN TOK, MATHUTHOE TI0JIE;

. paznuuath  SBJICHUS ~ (TEIJIOBOE  pACIIMPEHHE U CXKaTue,
TeIJIonepeaya, TEIJIOBOE PaBHOBECHE, CMauyMBaHUE, KalWJUISIPHBIC SIBJICHUSA,
UCIapeHue, KOHACHcalus, IUIaBJICHHE, KpUCTau3anus (OTBEpJEBaHHUE),
KUIICHWE, Terionepenaya  (TEIUIONPOBOJHOCTh, KOHBEKIIHMS, HM3Iy4YeHUE),
AIEKTpU3AIUs TEJI, B3aUMOJICUCTBUE 3apsioB, JACHCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/JICHCTBUE MAarHUTOB, JEHCTBHE MarHUTHOIO TIOJISI Ha
MPOBOJHUK C TOKOM, DOJEKTPOMArHUTHAasT HWHIYKUUS) TIO ONHCAHUIO HX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(bu3HUECKOe SIBJICHHUE;

. pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3NUECKUX SIBJICHUUA B
OKpY)KalolleM MHpe, B TOM 4YHuCIe (PUBUYECKUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIEC SIBIICHHS B MPUPOJE, KPUCTAIIbI B
npupoae, wuznydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3HI,
oOpazoBaHuE pOCHI, TyMaHa, UHEs, CHETa, dJIEKTPUUECKUE SIBJICHUs B aTtMocdepe,
AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE MoJie 3eMJH, JApeid MOoJIOCOB,
pOJIb MAarHUTHOTO TOJISI JJIs KU3HU Ha 3emiie, MOJSIPHOE CUSIHUE, TPH 3TOM
MEPEeBOUTh TMPAKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIJEIATh CYIIECTBEHHbIE
cBOiCTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

. OMUCHIBATh HU3YYEHHbIC CBOMCTBA TeJl M (PU3UYECKUE SIBJICHUS,
UCIONB3YSd (u3MUecKue BeNMYMHBI (TEeMIleparypa, BHYTPEHHSISI DHEpPTrus,
KOJIMYECTBO TEIUIOTHI, YAEIbHAsA TEIUIOEMKOCTh BEILECTBA, YyJAENbHAs TEIIOTa
TUTABJICHUS, YJENbHAs TEIUIoTa MapooOpa3oBaHUs, yAeibHAs TEIUIOTa CrOpaHUs
TOIIMBA, KOA(DPUIIUEHT MOJE3HOT0 JESHCTBUS TEIJIOBOW MAIlIMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/lyXa, OJEKTPUYECKUM 3aps]l, CUJla TOKa, DJJIEKTPUUYECKOE
HaIpsDKEHUE, COMPOTURJICHUE MPOBOJIHUKA, YIEIbHOE CONMPOTUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTh JJICKTPUYECKOTO TOKAa), NPH ONMHUCAHUU TPABHIHHO
TpakTOBaTh (DU3UYECKUN CMBICT HWCIOJIb3YEMbIX BEJIMYWH, OOO3HAYCHUS U
SAUHULIBI (PU3UYECKUX BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bu3MYeCKyl0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH Ipa@UKU H3yUEHHBIX
3aBUCUMOCTEH (PM3NUYECKUX BEITUYHH;

. XapaKTEepPU30BaTh CBOWCTBA Tel, (PU3WUYECKHUE SBICHUS W TPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO--KUHETUYECKOM TEOPUU CTPOEHUS
BEILECTBA, MPUHLHUI CYNEPHNO3ULMUA ToJiel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH



coxpaHeHus 3apsaa, 3akoH Oma Iy yyacTka uenu, 3akoH Jxoynsa—JIeHna, 3akoH
COXpaHEHHUsl HHEPTUH, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

. OOBACHATh (PU3NYECKUE MPOLECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB
c omopod Ha 1-2 H3y4yEeHHBIX CBOMCTBA (PU3MUECKUX SIBICHUN, (PUIUUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

. pemiaTh pacy€THele 3a4add B 2—3 ACUCTBUSA, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAIOLME (DU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS
3a/layd  3allChIBaTh KpPAaTKOE YCIOBHE, BBISABIATH HEIOCTATOK JAaHHBIX IS
pelIeHus 3aa4d, BEIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOUMBIE JUIsl €€ peIICHUs,
IPOBOAUTH PACUETHI U CPABHUBATH MOJyUEHHOE 3HaYCHUE (DU3HMUECKON BEIMYUHBI
C U3BECTHBIMU JaHHBIMY;

. pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEIIUTh MNPU MOMOIIU
(U3MYECKUX  METOJIOB, HCIIOJb3yS  OINMCAHWE KCCIECJOBAaHUS, BBIIEIATH
IIPOBEPAEMOE MPEATNOI0KEHNE, OLICHUBATh MPABHIBHOCTh TOPSAIKA MPOBEACHUS
VICCJIEIOBAHMSL, I€TIATh BBIBOJIBI;

. OPOBOAUTH ONBITHI MO HAOMIOAEHUIO (PU3MYECKUX SBJICHUN WM
(bu3nUecKkux CBOMCTB Ten (KamWUISIPHbIE SBJICHHS, 3aBUCUMOCTb JIABJICHHS
BO3/lyXa OT ero o0béMa, TeMmmeparypbl, CKOPOCTH IIpoliecca OCTBIBAHMS U
HarpeBaHusi IMpH M3IYYeHHUM OT LBeTa u3Jyyaroled (Horiomaroei)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPHI JKUJIKOCTU U IIJIOMIATN
€€ MOBEPXHOCTH, BJEKTPU3ALMS TEN U B3aUMOJACUCTBUE DIEKTPUUECKUX 3apsJIOB,
B3aMMOJICUCTBUE TOCTOSSHHBIX MAarHUTOB, BHU3yaJlM3allds MAarHUTHBIX TOJIEH
MOCTOSIHHBIX MAarHUTOB, ACHCTBUS MAarHUTHOIO MOJS Ha TPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHWUTA, CBOMCTBA 3JIEKTPOABUIATEN IOCTOSIHHOTO TOKA):
dbopMynupoBaTh TpOBEpsieMble MPEANOIOKEHHUs, CcOoOUpaTh YCTAaHOBKY W3
MPEAJIOKEHHOTO0 O0OpY/AOBaHMs, OINHUCHIBATH XOJA OMNbiTa W (HOpMYyIUpPOBaTh
BBIBOJIBL;

. BBINIOJIHATh MPAMbBIE H3MEPEHUS TEMIEpaTypbl, OTHOCHTEIbHON
BJIQXKHOCTH BO3/lyXd, CUJIbI TOKA, HANPSDKEHHUS] C HCIIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3UUYECKUX BEIMUUH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN
C yu€TOM 3aJ]aHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

. OPOBOANUTH  MCCIEAOBAHUE 3aBUCHUMOCTH  OJHOM  (pu3HUECKOi
BEJIMYUHBI OT JPYroMl C HCIOJIB30BAHUEM IMPSMBIX H3MEPEHUH (3aBUCUMOCTb
CONPOTHUBJIEHUS] MPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAHA IOINEPEYHOIO CEUEHHUS U
YAEIBHOIO COINPOTHUBIICHUS BEIIECTBA MPOBOJAHUKA, CHJIbI TOKA, UAYILIErO 4Yepes3
IIPOBOJIHUK, OT HAIIPSDKEHMS Ha IIPOBOAHUKE, UCCIIEIOBAHNE ITOCIIEN0BATEIBHOTO U



napajuleTbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBATh  HCCIEIAOBAHUE,
coOMpaTh YCTaHOBKY W BBITIOJIHATH MU3MEPEHUS, CIEIys MPEII0KEHHOMY ILIaHY,
(bUKCUPOBATH PE3yJIBTATHl MOJYUYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPpa(HKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

. MIPOBOJNTH KOCBEHHBIC M3MEpEHUs] QU3NYCCKUX BEIWYHH (yIeiabHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHUKA, paboTa W MOIIHOCTH
AIEKTPUUECKOTO TOKA): TUIAHUPOBATh M3MEPEHMsI, COOMPATh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, CJeaysl TMPEeIIOKEHHONW WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

. coOmoaTh MpaBWia TEXHUKU OE€30MaCHOCTH TMpU padbore cC
71a00paTOPHBIM 000PYI0BAHUEM;
. XapaKTepU30BaTh TNPUHIUIBI ACHCTBHUS H3YYCHHBIX NPUOOPOB U

TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMHCAaHUA (B TOM 4YHCIE: CHCTEMA
OTOIUIEHUS JIOMOB, THUTPOMETp, HapoBas TypOHHa, aMmIepMeTp, BOJIBTMETP,
CUTYMK  DJCKTPUYECKOM  DHEPIHH,  DJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI (TPUMEPHI), ANEKTPUUECKUE MPEAOXPAHUTEIH,
AIIEKTPOMArHUT, 3JIEKTPOJBUTATENh MOCTOSHHOTO TOKAa), HWCIOJB3ys 3HAHUSA O
CBOMCTBaxX (PM3MUECKUX SBJICHUN U HEOOXOAUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA U MU3MEPUTEIbHBIE
npuOOpbl MO CXeMaM M CXEMAaTWUYHBIM DPHUCYHKaM (OKHUAKOCTHBIM TEPMOMETD,
TEPMOC, TICHXPOMETP, THUTPOMETp, JBUTATelb  BHYTPEHHErO  CTOpaHuf,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKHX  Lened ¢
NOCJIEOBATEIbHBIM W NApaUIeIbHBIM COCJUHEHHEM JJIEMEHTOB, pa3jinyas
yCIIOBHBbIE 0003HAYEHHSI DJIEMEHTOB AJIEKTPUUYECKUX LIETIEH;

. OPUBOAUTH TNpPUMEPHl (HAXOIWUTh HH(OpPMALMIO O TPUMEPAX)
MPAKTHYECKOTO MCTOIh30BaHUS (PU3NUCCKUX 3HAHWW B TIOBCETHEBHOM KU3HU IS
oOecrieueHuss OE30MAaCHOCTH TpU OOpaIeHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBAMH, COXPAaHEHHUS 3I0POBbSI U COONIOACHHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

. OCYIIECTBIATh TOWCK HWHGPOpMAIUU (U3NUYECKOTO COJIEPKAaHUS B
WuTepHeTe, Ha OCHOBE MMEIOIINUXCS 3HAHUHN U TTyTEM CPaBHEHHS JTOTIOTHUTEIHHBIX
UCTOYHUKOB BBIJICIATh MH(OPMALINIO, KOTOpas SBJISETCS NMPOTUBOPEUMBON WIIU
MOKET OBITh HEIOCTOBEPHOM;

. UCTIONb30BaTh TPH  BBIIOJIHEHWW yUYEOHBIX 3aJaHWil  HAYYHO-
-MOMYJISIPHYIO JINTEPATypy (PU3MYECKOTrO COJEPIKaHMsI, CIPABOYHBIE MaTepHUabl,
pecypcsl cetu MHTepHeT, BiameTh NpuEMaMHU KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus HH(POPMAITUU U3 OJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOIICHMUS,
00001112t uH(GOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOrO CONEepkKaHUSs, B



TOM  yuciae NyOJWYHO  TPEACTaBIATh  pPe3yJbTaTbl  MPOEKTHOM  WIIU
UCCIIEIOBATENbCKOM NESITEILHOCTH, IPU 3TOM I'PAaMOTHO MCIIOJIb30BATh N3YUEHHbBIN
MOHATUUHBIA ~ ammapar  Kypca  (U3WKHA, CONPOBOXAATh  BBICTYILJICHUE
MIPE3CHTAIUEN;

. IIPU BBITIOJTHEHUU yYE€OHBIX MPOCKTOB M HCCIEIOBAHUM (PU3MUECKUX
MPOIIECCOB  paclpeneNiaiTh OOSI3aHHOCTHM B TpPynIne B  COOTBETCTBUU C
IIOCTABJICHHBIMHU 3aJlayaMH, CJICAUTh 3a BBINOJHCHUEM IIJJaHAa JEeUCTBUH U
KOPPEKTHPOBATh €ro, aJleKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JCSATEILHOCTD
IPYIIBI, BEICTPAaUBaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, MPOSBIISASI TOTOBHOCTD
paspemarb KOHMIUKTHI.

K xonimy oOydeHuss B 9 KJjacce NpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCSI YMEHUM:

. HCIMOJIb30BaTh TOHATHS: CHUCTEMa OTCYETa, MaTepUalibHAsg TOYKa,
TPaeKTOpHUs, OTHOCUTEILHOCTh MEXaHUYECKOTO JIBMKEHUS, Tepopmanus (ynpyras,
MJIacTUyeckasi), TpPEHHUE, IEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Ku, EHTP TAKECTH, aOCOIIOTHO TBEPAOE TEJO, LIEHTP TAKECTU TBEPIOTO
Tejaa, pPaBHOBECHE, MEXAaHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(QPa3ByK U
yIABTPA3BYK, AJIEKTPOMArHWTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JABHO30PKOCTh, CIIEKTPhI UCIYCKAHMUS U TOTJIOIIEHHUs, ajabda-,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFCpHAsl SHEPTETHKA;

. paznyaTth SIBJICHUS (paBHOMEpHOE u HEPAaBHOMEPHOE
MPSAMOJIMHEMHOE JIB)KEHHUE, PABHOYCKOPEHHOE TMPSAMOJIMHEHHOE JBH)KEHUE,
CBOOOJHOC TMaJCHUE T, pPaBHOMEPHOE JBHXKEHHE 110  OKPYXHOCTH,
B3aMMOJICHICTBHE TEJl, PEAKTUBHOE JBIDKCHHE, KoJieOaTeIbHOS JBHKEHHUC
(3aTyxarolle W BBIHYXKJICHHBIC KOJieOaHUsI), PE30HAHC, BOJIHOBOE JBIKCHHE,
OTPaXEHHE 3BYKa, MPSIMOJIUHEHHOE PaCIIpOCTpaHEHUE, OTPAXKEHUE U TIPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAXKECHHE CBETA, PA3JIOKEHHE OEJIOT0 CBETa B CIEKTP
U CIOXKEHHE CHEKTPAIbHBIX IIBETOB, JHUCHEPCHUS CBETa, €CTECTBEHHAas
pPaIOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa W3Iy4YEHHs) 1O
OMMCAHUI0 UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUTUX
JaHHOE (PU3UUecKoe SIBJICHUE;

. pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3HUYECKUX SBICHUNA B
OKpYyXaroeM MUpe (B TOM yucie (HU3MYECKUE SBICHHS B MPUPOJIC: TMPWIUBHI U
OTJIUBBI, ABUXKeHUE TUIaHeT COJIHEUHON CHCTEMBI, PEaKTUBHOE JBMKCHHUE KUBBIX
OpraHu3MOB, BOCIIPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MJICTPSCEHHE, CEHCMUYECKHE
BOJTHBI, IIyHAMH, 9XO0, IIBETA TEJ, ONITUYECKHUE SBJICHUS B IPUPOIE, OMOTOTHUUECKOE
NEUCTBUE BUIUMOTO, YIbTPA(PHOIETOBOTO U PEHTTEHOBCKOTO UW3ITyYCHHH,
€CTECTBEHHBIN PAJIUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaAHUOAKTHBHOE
W3JIydeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PAJUOAKTUBHBIX H3Jy4YCHUN Ha



OpPraHu3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

. ONKCHIBATh W3YyYEHHbIE CBOMCTBA Tel U (PU3WYECKUE SBICHHUS,
UCHOJB3Ysl (PU3NUYECKHE BEIUYMHBI (CPEIHSAsI U MTHOBEHHAsl CKOPOCTh Tela INpHU
HEPAaBHOMEPHOM JBM)KCHHUH, YCKOPEHHUE, NTEPEMEILIEHUE, MTyTh, YIJIOBas CKOPOCTH,
CWJIa TPEHMS, CHJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJHOIO NaJCHUS,
BEC Tella, UMITYJIbC Tella, MUMITYJIbC CHJIBI, MEXaHHueckas padoTa W MOUIHOCTH,
NOTEHUUANbHASI JHEPrus Tela, MOJHATOTO HaJX MOBEPXHOCTHIO  3EMIIH,
NOTEHUUAIbHASI JHEPrusi C)KATOM MpPYKWHBI, KUHETUYECKAas SHEPIUsl, IOJHas
MEXaHWYECKasl SHEPIUsl, NEPUOJ U YacTOTa KoJeOaHUM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb MPEJIOMIIEHUS CPEIbl), MPHU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICH HMCHOJIb3YEMBIX BEJIUYUH,
000O3HaUYeHUs W €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTb (HOPMYIIbI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEJIMUUHY C JAPYTUMHU BEIIMYMHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

. XapaKTEepU30BaTh CBOWMCTBA Tell, (PU3NYECKHE SIBJICHUS U TPOILECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYINIEpPIIO3ULIMA CHWJI, NPHUHLMII OTHOCUTENBHOCTH ['anmuies, 3akoHsl HbrOTOHA,
3aKOH COXPaHEHHMsI UMITYJIbCa, 3aKOHBI OTPAXKEHMS U MPEIOMIIEHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 W MAcCCOBOI0 YHUCEN MPH SJIEPHBIX PEAKIUSAX, IPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

. OOBACHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TeJ, B TOM YHUCIIE U B
KOHTEKCT€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
PUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTMYECKUX 1IaroB
C omopodl Ha 2-3 HW3YYEHHBIX CBOICTBAa (PU3UYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

. pemarh pacu€THhIC 3a7aud (OMUpAIONIUECS Ha CUCTeMy U3 2—3
ypaBHEHUM), HCHOJb3YSd 3aKOHbBI W (OpMyIbl, CBs3bIBaOLIME (PU3NYECKUE
BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHS 3a/Jaud 3alUChIBATh KPAaTKOE YCIOBUE,
BBISIBJIATh HEAOCTAIOIIME WM H30BITOUHBIE JIaHHBIE, BBIOMpATh 3aKOHBI U
bopMyIbl, HEOOXOAMMBIE [UIsI PELICHUs, MPOBOAUTH pacdy€Tbl U OLCHUBAThH
PEATMCTUYHOCTH MOTYYEHHOT0 3HaYeHUs PU3NUECKON BEITMYHHBI,

. pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIU
(¢u3nyeCKuX  METOAOB, HCIOJIb3YsS ONHMCAaHME HCCIENOBAHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOIOKEHNE, OLIEHUBATh MPABHIIBHOCTh MOPSAIKA MPOBEACHUS
UCCIIEIOBaHMsI, JIelaTh BBIBOJAbI, HHTEPIPETUPOBATh PE3yNbTaThl HAOMIOACHUA U
OIBITOB;



. OPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUN WIH
¢uznyeckux CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUsI HEPrUH, 3aBUCUMOCTh MEpUOAa KOJEOaHU MPYKUHHOIO MasTHHUKA
OT MAaccChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTYAbl MaJbIX
KoJIeOaHMM, MPSIMOIUHEHHOE PACTIPOCTPAHEHHE CBETA, pa3jloKeHue Oesoro cBera
B CIIEKTp, M3Y4YCHHE CBOMCTB H300paXeHHsI B IUIOCKOM 3€pKaje U CBOMCTB
W300pKCHHUST TIpeIMeTa B COOMpArOIIeH JWH3e, HAOIIOJECHUE CIUIOIIHBIX |
JMHENYaThIX CHEKTPOB M3IYUYEHHUS): CaMOCTOSITEIBHO COOMpATh YCTAaHOBKY U3
n30bITOYHOTO Habopa 000pYy/IOBaHUS, OMHUCHIBATH XOJ OMbITA M €r0 PE3yJbTaThl,
(bopMyIMpOBaTH BHIBO/IHI,

. IPOBOJUTh TMpPU HEOOXOOUMOCTH CEPHUIO0 MPSAMBIX H3MEPEHUH,
ompenesisisi Cpe/lHee 3HAYeHUE HU3MepsieMOM Belu4yuHbl (POKYCHOE PpacCTOsHUE
coOuparoieii  JHMH3BI),  OOOCHOBBIBaTH  BBIOOpP  crmoco0a  HU3MEpEeHHUs
(M3MepUTENBHHOTO MPUOOpa);

. MPOBOJUTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3HUECKUX BEIUYHMH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHI (3aBUCHMOCTh IYyTH OT BPEMEHU IpHU
PAaBHOYCKOPEHHOM JIBUXKEHMM O€3 HadyaJIbHOM CKOpPOCTH, Iepuoja KoJieOaHUit
MaTeMaTUYECKOr0 MasTHUKA OT JJIMHbI HUTHU, 3aBUCUMOCTH yTjia OTPaKEHUs CBETa
OT yIVla MaJeHUs W Yyria MpeJoMJIEHUs OT yrja NaJeHusd): IUIAaHUPOBAaTh
UCCJIEI0BAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUAE TaOMUI U TpadUKOB,
JIeJIaTh BBIBO/JIBI IO pE3yJIbTaTaM UCCIIEIOBaHNUS;

. IPOBOANUTH KOCBEHHBIE HM3MEpPEHUsl (PU3MUECKUX BEIUYUH (CpEeaHss
CKOPOCTh W YCKOPEHHME Tejla IPU PaBHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE
CBOOOJHOTO MaJeHusl, KECTKOCTh MPYKUHBI, KOAPMUIIMEHT TPEHHS CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJjieOaHuM
MaTEMaTU4YECKOTO0 M TMPYKUHHOTO MAasTHUKOB, ONTHYECKash CHJa COOMparomiei
JUH3BI,  PAJAWOAKTHBHBIM  (OH):  IJIAHUPOBaTh  U3MEPEHHsS,  COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIMOJHATh U3MEPEHUS, CIIeys PEAJI0KEHHON
WHCTPYKIIMM, BBIYUCIIATh 3HAYEHWE BEIMYMHBI M aHAJIU3UPOBATH IOJYYEHHBIC
pE3yabTaThI C YYETOM 3aJJaHHOU MOTPEITHOCTH U3MEPEHUM;

. cOoONIOaTh TpaBWja TEXHUKH O€30mMacHOCTH Tpu  paboTe C
71a060paTOPHBIM 000PYIOBAHUEM;
. pasnmuyaTh OCHOBHBIE TPH3HAKM HM3YYCHHBIX (DU3MUYCCKUX MOJICIICH:

MaTepuaibHas TO4YKa, a0COMIOTHO TBEPJOE TEIO0, TOUECUHBIM UCTOUYHUK CBETA, JIyY,
TOHKasl JIMH34, IUNIAHETAPHAsI MOJIEIIb aTOMA, HYKJIOHHAsI MOJIENIb aTOMHOTO SApa;

. XapaKTepu30BaTh MPUHIUIBI ACHCTBUS HW3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX ONHMCaHUA (B TOM YHCIE: CIUIOMETP,
JATUYUKHU ITOJI0KEHUSI, PACCTOSIHUS U YCKOPEHUS, paKkeTa, 3X0JI0T, OYKH, IIEPUCKOII,



doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Buiibcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3UYECKUX SABJICHHA U
HE0O0XOMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl W CXEMaTUYHbIE PHUCYHKHM HM3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, H3MEPUTEIbHBIX MPUOOPOB M  TEXHOJOTUYECKHUX
IIPOLIECCOB MPU PELICHUU Y4EOHO--TIPAKTUYECKUX 3a]1ay, ONTHYECKUE CXEMBbI IS
MOCTPOEHUS N300pAKEHU B INTIOCKOM 3€pKajie U COOUpArOLLEH JIHH3E;

. OPUBOAUTH TMPUMEPHl (HAXOIUTh HH(OpPMAIMIO O MPUMEPAX)
MPAKTUYECKOTO UCIMOJIb30BaHUsI (PU3MUECKUX 3HAHUN B TIOBCEIHEBHOM KU3HM JJIS
obOecrieueHns O€30MACHOCTH MpPH OOpalleHUH ¢ NpuOOpaMU U TEXHUUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbsI U COOJIOJIEHHUS HOPM 3KOJOTHYECKOIrO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

. OCYHIIECTBJIATh MOUCK HHGOpMaMK (HU3UUYECKOTO COJACpPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (OPMYIUPYsT TMOMCKOBBIM 3ampoc, HAXOAUTh IyTH
OIpEENECHHS] JOCTOBEPHOCTH IMOJIYYEeHHOW MH(OPMALMK HA OCHOBE MMEHOIIUXCS
3HAHUU U JOTOJHUTEIbHBIX HUCTOYHUKOB;

. UCIIOJB30BaTh TMPU  BBIMOJHEHUM YYEOHBIX 3aJaHUN  HAy4HO--
MOMYJISIPHYIO JIMTEPaTypy (DU3UYECKOTO COJAEpNKaHUs, CIPABOYHBIE MaTepHAabI,
pecypcel cetu MHTepHeT, BianeTb MNpUEMAMU KOHCIEKTUPOBAHUSA TEKCTA,
npeodpazoBanusi ”HGOPMALIUU U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;

. co3JaBaTh COOCTBEHHbIE NHUCHBMEHHBIE W YCTHBIE COOOILECHUS Ha
OCHOBE HH(OpPMAIMM W3 HECKOJbKHUX HCTOYHUKOB (HU3MYECKOTO COJEpIKAHMS,
nyOJUYHO TIPEACTABJIATH PE3yJbTaThl MPOCKTHOM WM  HCCIEN0BATEIHCKON
JESATENbHOCTH, IIPA 3TOM TIPAMOTHO HCHOJIb30BaTh W3YYECHHBIM IOHATUNHBIN
anmapar M3y4yaeMoro pasgena (U3MKM MU CONPOBOXAATh  BBICTYIUICHHE
npe3eHTaIuen ¢ y4éToM 0COOCHHOCTEH ayIMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne DopMBblI 1eATeTbHOCTH € (undposBbie)
pa3aesioB U TeM Kontpoabubie IIpakTuueckue
n/n Bcero Y4€TOM NMPOrpamMMbl o0pa3oBaTte/ibHbIE
NporpamMmmMsl padoTbI padoThbI
BOCIIUTAHMS pecypchl
Pa3nes 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa
11 ®dusuka - HayKa o 5 B xone  obcyxneHus = bubOmuoreka IIOK
' pupoje y4eOHOro MaTepuana,  https://m.edsoo.ru/7f416194
€3yJbTAaTOB JIa0OPATOPHBIX
dusnueckue pesy patop bubnunoreka LIOK
1.2 2 1 paboT U TPOEKTOB 3a/1aBaTh https://m.ed 7f416194
BEIIMYHHBI BOTPOCHl 10 CYHIECTBY ps://m.edso0.ru
oOcyxmaemMon TEMBI u
BBICKa3bIBaTh HJICH,
HallCJICHHbIE Ha pEIICHUE
3aayd U TOJJIEpKaHHUE
0J1aroKenaTeIbHOCTH
OOIICHHS;
- JOBCPUTCIIbHBIC OTHOLICHUA
13 EcrecTtBeHHOHAYUYHBIN 5 1 TIe/1aror- yYeHHUK; bubmuoreka [JOK
' METOJ TTO3HAHUS https://m.edso0.ru/7f416194
- coOroJIeHNE OOIIETPUHATHIX
HOPM IIOBCACHUS U
00IIEH NS,
- paboTa ¢ cOIMaIbHO 3HAYUMOM
uHpOpMAaIHEH;
- mot0op y4eOHOro MaTepuasa
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Hroro no pasneny

6

JUIA BOCITMTaHUA
OTBETCTBEHHOTI'O, I'PAKAAHCKOT O

ITOBEJICHMS, MIPOSIBIICHHSI
YeJIOBEKOJIIO0US U

JI0OPOCEPIICUHOCTH;

- noOpoxenaTenbHas atMochepa
BO BpEMsI yPOKa;

- HIO3BUTUBHBIC MCKIIMYHOCTHBIC

B3aMOOTHOIIICHMH,
B3aUMOIIOMOIIb U

COTPY/IHHUYECTBO B KJIAcCe;

Pazgen 2.
2.1 Crpoenue BeniecTra
JBr>xeHue u
2.2 B3aHUMOIEHCTBUE

qacCcTHll BEIICCTBa

53 ArperatHbie
' COCTOSIHMSI BEIIIECTBA

HepBOHa‘laJﬂ)Hble CBCICHHUSA 0 CTPOCHHUMU BelIeCTBA

1

B xole  oOCYXIEeHHs
yueOHOro marepuana,
pe3ynbTaToB J1ab0paTOPHBIX
paboT M HPOEKTOB 3a/1aBaTh
BOTIPOCHI IO  CYIIECTBY
oOcyxmaeMod  TeMbl |
BBICKA3bIBATh niaeu,
HalleJICHHbIE Ha pelleHue
3aJaudl W TOJJIepKaHue
OJarosxenaTebHOCTH
OOIIEeHHS;

- JOBCPHUTCIBbHBIC OTHOLICHUA

bu6nmorexa LIOK
https://m.edsoo.ru/7f416194

bu6nmorexa LIOK
https://m.edsoo.ru/7f416194

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



https://m.edsoo.ru/7f416194
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negaror- y4aeHuK;

- coOmojieHHe  OOILENPUHATHIX
HOPM TTOBEJICHHS 1

00ILIEHNS;

- paboTa ¢ COIMAaTbHO 3HAYUMOMN
nHpOpMaIeH;

- To100p y4eOHOT0 MaTeprasia

JJIsA BOCIIMTaHHA
OTBETCTBECHHOTI'O, I'PAXKAaHCKOT' O

MTOBEJCHMUS, MIPOSIBIICHUS
YeJIOBEKOJIIO0US U

JI00pOCEPICUHOCTH;

- nobpoxenaTenbHas atMocdepa
BO BpeMsl ypoKa,

- HO3UTHUBHBIC MCKIIMYHOCTHBIC

B3aUMOOTHOIICHH,
B3aUMOIIOMOIIIb U

COTPY/AHUYECTBO B KJIacce;

Hroro no pazneny

5

Paznen 3. /IBu:kenne u B3auMojieiicTBue Te

3.1

Mexanunueckoe
NIBIDKEHNE

3

B Xxone  obcyxIeHus
yueOHOro MaTepuana,

bu6nunorexa LIOK
https://m.edsoo0.ru/7f416194



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

3.2

WNuepuus, macca,
IUIOTHOCTD

3.3

Cuina. Bune! cun

14

pe3yJIbTaTOB JIA0OPATOPHBIX
paboT U TPOEKTOB 3a/1aBaTh
BONPOCHI ~ TIO0  CYIIECTBY
oOcyxgaemMoii  TeMbl U
BBICKa3bIBATh ujeu,
HAlCJICHHBIC Ha PCHICHUC
3aJjaud W [OJJICpIKaHUE
OJ1aroXKenaTeIbHOCTH
OOIIIEHHS;

- JOBCPUTCJIbHBIC OTHOUICHU
rneaaror- y4YCHHUK,

- coOmo/ieHHe OOIIEIPUHATHIX
HOPM ITOBEJICHHS 1

OOIIIEHNS;

- paboTa ¢ COIMAaTbHO 3HAYUMOM
uH(pOpMAaIHEH;

- mo100p y4eOHOTr0 MaTeprasa

JUIA BOCITMTaHUA
OTBETCTBCHHOTI'O, I'PaXXIaHCKOT'O

IIOBCICHUAA, HpOfIBHeHI/IH
YeJIOBEKOII00US 1

JI0OPOCEPIICUHOCTH;

- noOpoxenaTenbHas atMocdepa
BO BpeMsl YpOKa,

- HO3BUTHUBHBIC MCXKJIIMYHOCTHBIC

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

bubnnoreka [IOK
https://m.edsoo.ru/7f416194
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Hroro no pazneny

21

B3aMOOTHOIICHHA,
B3aUMOIIOMOIIb U

COTPY/AHHUYECTBO B KJIacce;

Pazpea 4.

JaBnenue. llepenaua

JlaByieHne TBEPABIX TeJ, JKMAKOCTE U ra3oB

41 JABJICHUS TBEPIBIMU 3
' TeNaMH, JKUIKOCTIMU
U TazaMu
4.2 JlaBIIeHHE )KUIKOCTH 5
ATtMocdepHOE
43 dep 6
JaBIIEHUE
JlecTBUE KUAKOCTH
¥ Tra3a Ha
4.4 7 1 3

IIOrPY’KEHHOE B HUX
TEJIO0

B xole  OOCYXIEeHHs
yueOHOT0 MaTepuana,
pe3ynbTaToB J1ab0pPaTOPHBIX
paboT W TMPOEKTOB 3a/1aBaTh
BOIIPOCHl [0  CYIIECTBY
o0cyxmgaeMol  TEeMbl |
BBICKA3bIBATh ujeu,
HAIlCJICHHBIC HA peIleHUe
3aJaud M TOAJEp KaHue
0J1arokenaTeaIbHOCTH
00IICHUS;

- JIOBCPUTCJIIbHBIC OTHOUICHUS
neaaror- y4YCHHUK,

- coOmoJieHre OOIIENPUHATHIX
HOPM TOBEJICHHUS U

OOIIIEHNS;

- paboTa ¢ coLuallbHO 3HAYMMOI
uHpOpMAaIHEH;

- moI00p y4eOHOro MaTepuasa

JUISA BOCIIMTAaHUA

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

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

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

bu6mmoteka IIOK
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

OTBETCTBEHHOTI'O, IPAKAAHCKOT O

MTOBEJCHMUS, MIPOSBIICHUS
YeJIOBEKOJIIO0US U

JI00pOCEPCUHOCTH;

- noOpoxenaTenbHas atMocdepa
BO BpEMsl ypOKa;

- HIO3UTHUBHBIC MCKIIMNYHOCTHBIC

B3aUMOOTHOILIICHM,
B3aHMOIIOMOIIIb

COTPYAHHUYCCTBO B KJIaCCE;

Hroro no pasneny

Pa3nea 5. PaGora n MoHOCTDH. JHEprus

21

5.1 Pabora 1 MoIIHOCTH 3

5.2 [IpocTeie MexaHU3MBI 5
Mexannueckas

5.3 4
JHEpTrus

B xole  oOCYXIEeHHs
yueOHOro marepuana,
pe3ynbTaToB J1ab0paTOPHBIX
paboT M MPOEKTOB 3a7aBaTh
BOTIPOCHI ~ TIO0  CYIIECTBY
oOcyxgaemMoii  TeMbl U
BBICKA3bIBATH naeu,
HalleJIeHHbIE Ha pEIICHUE
3aJaudl W TOJJIepKaHue
O7aroXenarebHOCTH
0o0IICHNS,

- JIOBEPHUTENIbHBbIE OTHOLICHHUS
Me/Iaror- yYeHUK;

bu6nmorexa LIOK
https://m.edso0.ru/7f416194

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

but6mmorexa [IOK
https://m.edsoo0.ru/7f416194



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

- coOuoJieHre OOIIEIPUHATHIX
HOPM TOBEJICHUS U

00IIeHN;

- paboTa ¢ COIMAaTbHO 3HAYUMOMN
nHpOpMaIeH;

- mooop y4eOHOro MaTepuaa

JJIsA BOCIIMTaHHA
OTBCTCTBCHHOTI'O, I'PAXKAAHCKOTO

MTOBEJCHMUS, MIPOSIBIICHUS
YeJIOBEKOJIIO0US U

JI0OPOCEPICUHOCTH;

- nobpoxenaTenbHas atMocdepa
BO BpEMsI yPOKa;

- HO3UTHUBHBIC MCKIIMYHOCTHBIC

B3aMOOTHOIIICHMUA,
B3aUMOIIOMOIIb U

COTPY/AHUYECTBO B KJIacce;

Hroro no pazneny 12
PesepBHOE BpeMs 3
OBLIEE KOJIMYECTBO 68 12

YACOB 110 ITPOTPAMME




8 KVIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue
Ne (uudposbie) Bujael 1egTeIbHOCTH €
pa3aesioB U TeM Konrtpoabubsie IIpakTnyeckme
n/n Bceero oOpa3oBaTe/ibHbIE Y4€TOM NMPOrpamMmbl
NPOrpamMMbl padoTshI padoTbI
pecypchl BOCIHTAHMS
Pa3gen 1. TensioBbIe sIBJICHUS
11 CtpoeHue u cBoiicTBa 7 bubnnorexka HOK B X0e O0OCYXIEHUs
' BEIIECTBA https://m.edsoo.ru/7f4181ce ~yd4eOHOro MaTepuaia,
€3yJIbTaTOB
1.2 TermoBbIe TPOIIECCHI 21 1 5 bubmmorexa [JOK §a6}(]) aTOPHBIX paboOT ©
' pott https://m.edsoo.ru/7f4181ce patop P
MIPOCKTOB 3a/1aBaTh
Hroro no paszneny 28 BOIIPOCEL IO CYIIECTBY
oOcyXmTaeMol TeMbl |
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJI€HHSI BBICKA3bIBaTh 1791 (78
DIIeKTPUYECKHUE 3aps/IbL. i HOK HalleJICHHBIC Ha pelIcHue
HOJIMOTEKA 3alaud U NOAJEpKaHHUE
2.1 3apsyKeHHBIC TeJla U UX 7 1
B3§HM0 elcTRIE https://m.edsoo.ru/7f4181ce = GaroxenaTeabHOCTH
8 OOIICHMS,
59 [TocTosHHBIN 20 1 7 bu6nuoreka [IOK
' JJIEKTPUYECKHUM TOK https://m.edso0.ru/7f4181ce = - AOBEPUTENILHBIE OTHOLICHHUS
neagaror- CHHK;
bu6nuoreka [IOK i
2.3 MarHuTHbIE SBJICHUS 6 1 1.5 }
https://m.edsoo.ru/7f4181ce _ COBIIOACHHE
24 DNeKTpOMarHuTHas 4 bu6mmoreka [IOK OOIIETPUHATBIX HOPM
' MHYKIIHS https:/m.edso0.ru/7f4181ce MOBCACHIAH
Hroro 1o pasneny 37 obuienus;
- pa60Ta C COUAJIBHO
3HAYUMOMN MH(pOpMaIIKCH;
PeszepBHoe Bpems 3

- mo100p
MaTepuaa

y4ueOHOTO



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

UL BOCIIUTAHHS
OTBETCTBEHHOTO,
TPayKIaHCKOTO

[IOBEJICHMS, TIPOSIBIICHHS
YEJIOBEKOIIO0US U

JI00pOCePIeUHOCTH;

- Jo0poXkenaTebHas
aTMocdepa BO BpeMs ypoKa;

- IIO3UTUBHBIC
MCEXKIIMYHOCTHBIC

B3aMMOOTHOIICHMHA,
B3aMOIIOMOIIIb U

COTPYAHMYECTBO B KJacce;

OBIIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME

68

145




9 KJIACC (3 4 B HEJIEJIIO)

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KonTpoabubie IIpakTuuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexann4ueckue siBJICHUS
11 MexaHn4ecKoe ABUKEHUE U 10 1 bubmmorexa [JOK
' CIIOCOOBI €r0 ONMUCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
JanMoecTBIe e 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHRK! coxpanei https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
bubmmoteka [IOK
2.1 M 0 7 3
CXAHHHCCIIE ROMChAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMITCCKAC BOTHEL. JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiieKTpoMarHuTHOE 10Jie H 3JIeKTPOMATHUTHBIE BOJHBI
31 DNeKTPOMarHuTHOE TOJIe U 6 5 bubmuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6

Pa3nen 4. CBeToBbIe ABJICHUA

DopMBblI 1€ATEIbHOCTH C
y4€TOM NMPOrpamMmel
BOCIIHTAHUA

B xoxae o0cy:xnenust
Y4eOHOro MmarepuaJja,
pe3yJbTaToB
J1a00paToOpHBIX padoT
U MPOEKTOB 32/1aBATh
BOIPOCHI 1O
CylLIeCTBY
00cyxk1aemMoil TeMbl U
BBICKa3bIBATH H/IEH,
HalleJIeHHbIe Ha
pelieHue 321244 U
NnojA/iepxaHue
0J1ar0KeJIaTeJIbHOCTH
001eHus;

- 10BepUTeJIbHbIE
OTHOIIIEHUS TeAaror-
YUYEHUK;

- co0JII0/IeHue

00 IEeNPUHATBIX
HOPM MOBEJACHUS U
001IeHus;

- padoTa ¢ cCouMaIbLHO



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

bu6nuoreka [IOK

4.1 3aKoHBI pacIpoCTpaHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
bu6nuoreka [JOK
4.2 JIuH3BI ¥ oNTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Paznosxenue 6emoro cBera B bubmuorexa [JOK
4.3 3 2
CHEKTp https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3gen 5. KBanToBble iBJICHUSA
51 Hcnyckanue u noryonieHue 4 1 bubnuoreka [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHE aTOMHOTO 31pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1 1
>3 AACPHEIC peaiiind https://m.edsoo.ru/7f41a4a6
Uroro no pazngeny 17
Pa3nea 6. [loBTopuTebHO-0000 110N MOYJIb
[ToBTOpEeHME U 060061IEHNE
6.1 coJiepkaHus Kypca (GU3uKu 3a 7- 9 2 bubmmorexa [TOK
' sep yp https://m.edsoo.ru/7f41a4a6
9 knacc
Hroro no pasneny 9
BIIEE KOJIMYECTBO YACOB I1
OBbII] OJI CTBO HACOB IO 102 3 97

[TPOI'PAMME

3HAYUMOM
uHpopmanuei;

- 10A00pP y4eOHOro
MaTepuasa

AJISl BOCIIUTAHUS
OTBETCTBEHHOIO,
rpakKIaHCKOro
NnoBe/JAeHMs,
NPosIBJICHUS
4eJI0BEKOJII0US U
A00pocepaedHOCTH;

- 100posKenaTeIbHAS
aTrmoc@epa Bo Bpems
YPOKa;

- IO3UTHBHbIE
MEKJIUYHOCTHbIE
B3aMMOOTHOIIIEHHS,
B3aMMOINOMOIIb U
COTPYAHMYECTBO B
KJj1acce;



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

9 KJIACC (2 4 B HEJEJIIO)

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KonTpoabubie IIpakTuueckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHnndecKkoe JBIKCHHE U 10 1 bubnnoreka IIOK
' CIIOCOOBI €10 OMUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SanmoAeHcTBIe T https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3 10 3
AKOHRK! coxpanei https://m.edsoo.ru/7f41a4a6
Hroro no paszne 40-
TOTO I T
PasAey 10
Pasznen 2. Mexanuveckne KoJie0aHUS U BOJHBI
bu6mmoteka [IOK
2.1 M 7 3
CXAHHHECKNE KONCOaHHA https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 M . 8 1 3
CXAHHHCCKHC BOHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15-5
Paspen 3. DiieKTpOMAarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIEC BOJIHBI
31 DNEeKTPOMarHuTHOE I0JIE U 6 2 bubmuoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paszneny 6-2

DopMbI 1eATEILHOCTH €
y4€TOM NPOrpamMmal
BOCIIMTAHUA

B xoxae o0cy:xnenust
y4e0HOro MaTepuaJia,
pe3yabTaToB
J1a0OpPaTOPHBIX PadoT
U MPOEKTOB 32/1aBATh
BOIPOCHI 1O
CylLIeCTBY
o0cyx1aemMoii TeMbl H
BBICKA3BIBATDH HJIEH,
HaleJeHHbIe HA
pelieHue 321244 U
nojjiepxaHue
0J1aro:xeyaTeJIbHOCTH
001eHus;

- 10BepUTeJIbHbIE
OTHOLLIEHUS TeJaror-
YUYEHHK;

- co0/II01eHue

00 IeNPUHATBIX
HOPM IIOBEICHUA U
001IeHus;



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

Pa3gen 4. CBeToBbBIE ABJICHUS

4.1 3aKOHBI pacpoCTPAHEHUS CBETA 6 2 bubmmorexa LTOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7fA1a4a6
43 Paznosxenue 6emnoro cBera B 3 2 bubmuorexa [JOK
' CIIEKTp https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15-5
Pazgen S. KBaHnToBbI€ SIBJICHUS
51 Hcnyckanue u noryonieHue 4 1 bubnnorexka HOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
52 CTpoeiHe aTomHOro s1pa 6 L https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 AAnepisie peaxii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17-5
Pa3nea 6. IloBTopuTtebHO-00001aI0IM I MOYJIb
[ToBTOpeHMe U 06001IeHUE
6.1 coze )IIZaHI/IH Kypca (11)];31/11(1/1 3a7- 9 2 bubmmorexa LOK
' AP P https://m.edsoo.ru/7f41a4a6
9 knacc
Hroro mo paszneny 9-7
OBUIEE KOJIMYECTBO YACOB I10 68 97

I[TPOTPAMME

- padoTa ¢ COUAIBHO
3HAYNMOM
uHpopmanuei;

- moadop y4edHOro
MarepuaJjia

JIJIS1 BOCHIUTAHUSA
OTBETCTBEHHOI0,
IrPa’XKJAAHCKOr0
NnoBeJAeHus,
NPosiBJIECHUS
YeJI0BEKO0JI00Hus 1
A00pOCepaedHOCTH;

- 100posKenaTeIbHAS
aTrMmoc@epa Bo Bpems
YpPoKa;

- IO3UTHBHBIE
MEKJIMYHOCTHDBIE
B3aUMOOTHOIIEHHUS,
B3aHMONOMOIIb U
COTPYAHMYECTBO B
KJjacce;



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

OLHEHOYHBIE MATEPHAJIBI 11O ITPEJIMETY « ®u3uxa»
( 0a30BbIii ypOBeHbB)
7 kiace.

1.duznueckuM TEIOM SIBISIETCS:
a) aBTOMOOWIJIb; 0) BO3/yX; B) KWJIOTpamM; T) IUIABJICHUE;

2. YeM OTIMYAFOTCS MOJICKYJIIBI JKeJIe3a B TBEPJOM U KHUIKOM COCTOSHUU:
a) KOJIMYECTBOM aTOMOB; 0) hopMOli;  B) pa3MepoM;
T') MOJICKYJTBI OJTHOTO M TOTO K€ BEIIECTBA B KUJIKOM U TBEPJIOM COCTOSIHHH OJIMHAKOBEI;

3.B KakoM COCTOSTHUU MOKET HaXOAUTHCS CTaNb?
a) TOJIBKO B TBEPJOM; 0)TOJIBKO B )KHJIKOM; B) TOJIBKO B Ta3000pa3HOM; I') BO BCEX TPEX COCTOSHUSX;

4.Ha pucyHke clieBa Moka3aHa MEH3ypKa € )KHUKOCTBIO, a CIIPaBa — MEH3ypKa C TEM K€ KOJUYECTBOM KHKOCTU U MOTPY)KCHHBIM B Hee TesIoM. Yemy
paBeH o0beM Tena?

a) 280 mu;

0)140 mut;

B)160M;

r) 120 M

5.B Tennom nomernienuu 1ugGys3ust IpoucXoauT ObICTpee, TaK Kak:
a) YMEHbILAIOTCS MPOMEKYTKH MEXKIY MOJIEKYJIaMH;

0) yBEIMUYUBAETCS CKOPOCTh JABMKEHHS MOJIEKYJT;

B) YMEHBIIAETCSI CKOPOCTh JBUKEHHS MOJIEKYJ;

I') U3MEHSIOTCS pa3Mepbl MOJIEKYII.

6. 3a kakoe BpeMsl BEIOCUTIEANCT poiaeT 250 METPOB, IBUTASICh CO CKOPOCTHIO 5 M/c?
a) 1250c; 6)20c; B)50c; 1)30¢;

7.I3MeHeHne CKOPOCTH JABUKEHHUS TEIa TPOUCXOINT:
a) caMo 1o cebe; 0) Moka Ha HEro ACHCTBYET IPYroe Teno;



B) 06€3 IeiiCTBUS HA HETO JIPYToro TeNia; T) Mocie ACUCTBUS Ha HETO APYroro Tena;

8. 13 uyryna, papdopa, 1aTyHu 1 Mpamopa H3rOTOBJICHBI Ba3bl OJIMHAKOBON MacCCHI.
Kaxkas Baza umeer HanOonbnii 00bem?
a) uyryHHas; 0) ¢apdopoBas; B) maTyHHas; T) MpaMoOpHasi;

9.ITo rpadguky myTH paBHOMEPHOTO JBHKEHUS OTPEACIUTE ITYTh, POUICHHBIH TEIOM
3a 6 CeKyH/ MOCJe Hayayla JBUKEHHUS.

a) 64 m;

0) 24 m;

B) 30 Mm;

r) 16 Mm;

10.Cpennsisi IIOTHOCTH YeNI0OBEUECKOro Tea cocrapisier 1070 Kr/m°.
Brrancanre 00beM Tena uejioBeka Maccou 53,5 kr.
a) 20 Mm% 6) 0.05m% B)2 M™% T1)0.57 M5

11.Kakyro pusndeckyro BeuIuHy onpeaesstor no popmyne P=F/S ?

a) paboty; ©0) momHOCTH; B) maBnenue; r) KII[; mx) sHepruio;

12. Kakast U3 nepeyrciaeHHbIX HIKe (PU3NUECKUX BEIMYMH BbIpaxaercs B nackamsix (I1a) ?
a) MOILIHOCTh; 0) aBJ€HUE; B) CWJIA; T) dHEprus; 1) padbora;

13.B KakoM COCTOSTHUU BEIIECTBO MepeAaeT JaBIeHHE TOJIBKO MO HAIIPAaBIECHUIO JEHCTBUS CUIIbI?
a) TOJIbKO B TBEPJIOM; 0) TOJBKO B KUIKOM; B) TOJIHKO B Ta3000pa3HOM;
I') B )HUJIKOM U Ta3000pa3HOM; J1) CpEU OTBETOB a —I' HET MPaBWJIbHOTIO;

14. Teno BembiBaeT. KakoBO COOTHOIIEHNE MEXKIY CHUIION TSHKECTH M apXUMEIOBOM CUITOM?
a)Fm=Fa=0 06) Fm<Fa B) Fm=Fa=0 r) Fm>Fa

15) KakoBo HampaBieHHe apXHUMEI0BOM CUJIBI, IEHCTBYIOIIEH Ha TUIBIBYIIHI KOpaOiib?
a) MPOTHB HaIPaBJICHUS ABUKEHUS KOPaOJIs;

0) 1O HanpaBJIEHUIO IBUKEHUS KOpaOIIs;

B) apxumeioBa cuiia paBHa 0;



F) 110 HAalIpaBJICHUIO CUJIbI TAKCCTU!
I[) IIPOTHUBOIIOJIOXHO CUJIC TAXKECTU,

16.Yemy paBHO maBiieHue Bojabl Ha riyoune 2 m? [Tnorrocts Boasr 1000 Kr/m2.
a) 20 000 ITa; 6) 5000 ITa; B) 2000 ITa; T) 200 I1a; mx) 0,02 Ila;

17. Uemy paBHa apxUMEIOBA CHIIA, AHCTBYIOMAs HA TENO 00beMOM 6 M° ?
[InoTtHOCTH Ta3a 1.3 kr/v’.
a)78H; 6)7,8H; B)6H; 1)1.3H

18. Kakas 13 rnmepednciaeHHBIX HUXKE STUHUI] TIPUHSTA 3a ¢AUHUILY MOIITHOCTH?
a) [lackane; 6) Kunorpamwm; B) Ixxoyns; 1) Bart; 1) HproToH;

19.Kakoii mpocToii MexaHu3M u300paskeH Ha pUcCyHKe 1.
a) peruar; 6)HaxgoHHAas TJIOCKOCTB;
B) HemoaBuxHbI# 0J10K; B) TOABMKHBIN OJIOK;

20.Kaxkoi oTpe3ok Ha cxeme (puc.2) u3obpakaer 1mieqo cuisl Fo ?
a) OA; 6) CB; B) CD; r) OB;

21.Tpakrop tanet wiyr ¢ cuinoit 3000H. Kakas paGora
cosepuiaercs Ha myta 30 m?
a) 100/Ix; ©) 0.01 /Tx; B) 3000 Ix; r) 90 0001D>x;

22. KakoBa MOIIHOCTB ABUTATENS, coBepInatoiero padory 30 Ik 3a 10c?
a) 5Bt; 06) 300Bt; B) 180 [Ix; r) 3 BT;

23.C noMol1b10 MPOCTOro MEXaHU3Ma CoBepleHa noje3Has padora 40 Jx.
Kaxos momasiii KI1J] ero, ecu monmnas padora coctasuia 80 J[x?

a) 40%; 6) 50%; B) 80%; 1) 120%:;
Kpurepuu onenuBanusi padborbi:

3amanue 1-23 onennBaercsa B 1 OasI.



Ecnu ywammiicst Habpan ot 55% 1o 73% ot o61uiero yncia 6aiioB, TO OH MOIYYaeT OTMETKY «3»

e Ecnu yyammiics Habpain ot 74% 1o 90% ot ol61iero yuciia 6aioB, TO OH MOTYYaeT OTMETKY «4»

e Ecau yyammiics Habpain ot 91% no 100% ot ob61iero uncia 6anioB, TO OH MOJTYYaeT OTMETKY «5»

13-17 6ammoB — oTMeTKa «3»
18-20 0ammoB — oTMeTKa «4»

20— 23 0aJu1oB — OTMETKA «5»

OLHEHOYHBIE MATEPHUAJIBI 11O IPEJIMETY « ®u3uka»
(0a3oBblIii YpOBEHDb)
8 kuace.
A.1 Kak u3MeHsieTcsi BHyTPEHHsISl JHEPTHUs BEILIECTBA MIPU NMEPEXOJIE U3 TBEPAOTO COCTOSHUA B JKUJIKOE ITPU MOCTOSIHHOM Temneparype?
1) y pa3HbIX BeIIECTB U3MEHSIETCS [10- PA3HOMY

2) MOKET yBEJIMYUBATHCS WJIM YMEHBIIATHCS B 3aBUCUMOCTH OT BHEILIHUX YCIOBUIN

3) ocraeTcsi HOCTOSIHHOM 4) yBennuuBaeTCs

A.2 Kakoe KOTU4eCTBO TEIUIOTHI MOTPEOyeTCs IS IJIaBJICHUS KEIe3HOTo JJoMa Maccoi 0,5 T, HarpeToro J0 TeMIiepaTyphl TUIaBJICHH? Y neTbHas
TEIUIOTa ILIaBJIeHNUs xene3a 2,7 10° JIx/kr.



1) 135 x/Ix 2) 1,35 x/x  3) 135 MJIx 4) 13,5 xJIx

A.3 Yactulpl ¢ KAKUMH 3JIEKTPUUECKUMU 3apsaMU PUTITUBAIOTCS?

1) c otHOMMEHHBIMU 2) ¢ pa3HOMMEHHBIMU

3) Mr00bIe YACTHUIIBI TPUTIATUBAIOTCS 4) moOble YaCTULIbI OTTAIKUBAIOTCS

A.4 B sanpe natpus 23 yactuupsl. M3 Hux 12 HeliTpoHOB. CKOJIBKO B sipe NPOTOHOB? CKOJIBKO aTOM UMEET JIEKTPOHOB, KOI'/Ia OH 3JIEKTPUUYECKU
HeWTpasieH?

1) 11 npoToHOB U 23 31eKTpOHA 2) 35 npotoHoB u 11 anexTpoHa

3) 11 mpotonoB u 12 31eKTpOHA 4) 11 nporonoB u 11 snekrpona

A.5 Cuna Toka B HarpeBaTeJbHOM AJIeMeHTe yaiinuka paBHa 2500 MA, conpotusiienne 48 Om. Beruncnure HanpsiKeHUE.
1)I20B  2)192B 3)0,05B 4)220B

A.6 Pesucropsl conporusnenusmMu R1=20 Om u R2= 30 OM BKIItOUEHBI B LIeNb IIOCIIEI0BATENbHO. BriGepuTe npaBuiIbHOE YTBEPKICHHE.
1) HanpsbKeHre Ha IEPBOM PE3UCTOpE OOJIbIE, UM Ha BTOPOM

2) cuiia TOKa B TIEPBOM PE3UCTOpE OOIIbIIE, YEM BO BTOPOM

3) obmiee conpoTuBiIeHHe pe3ucTopoB Oomnbine 30 Om

4) cuna ToKa BO BTOPOM PE3UCTOPE OOJIbIIE, YEM B TIEPBOM

A.7 Comnpotusnenue peocrara 20 Om, cuna Toka B HeM 2 A. Kakoe KoJIM4ecTBO TEIIOTHI BBIACIUT peocTar 3a 1 Mun?

1) 40 Ix 2) 80 JIx 3) 480 Ix 4) 4,8 x/Ix

A.8 Kak m3aMeHsieTcsi MAarHUTHOE JIEHCTBHE KaTYIIIKU C TOKOM, KOTJ[a B He€ BBOJISIT KEJIEC3HBIN CepICUHUK?

1) ymenbmiaercst  2) He U3MEHsETCS 3) yBenuuuBaercs

4) MOXET yBEJIIMUUTHCS, @ MOKET YMEHBIIIATHCS

B.1 Kycok nb/1a mOMEIaoT B CTakaH C ropsiueit BoJI0M, B pe3ysIbTaTe Yero BeCh JieJ TaeT. Y CTAHOBUTE COOTBETCTBUE MEXKAY (PU3UUECKUMU
BEJIMYMHAMHU U UX BO3MOXKHBIMU U3MeHEeHUsIMU. K KaXka0# MO3UIK epBOro CTOIONA MOI0EpUTE COOTBETCTBYIONIYIO MO3UIMIO BTOPOTO U 3alUIINTE
B TaOJIUIly BbIOpaHHbIE HU(PHI 1O COOTBETCTBYIOMIUMU OyKBaMH.



dusnueckas BeIU4rHa XapakTep U3MEHEHUs
A) BHYTpEeHHsIsI SHEprus JbJa 1) ymeHbI1aeTCA
b) BHyTpeHH:s DHEPIHs BOJBI 2) yBEJINYUBAETCS
B) remneparypa Bojbl 3) HE U3MEHUTCS
Ortser:
A b B

B.2 Jlns kaxoro (pu3nyecKoro MOHSATHS U3 MEPBOTO CTOIOIAa TOJO0EPUTE COOTBETCTBYIOLIHIA TPUMEP BTOPOTO

DuznvecKue MOHATUS ITpumepsr
A) pusmueckas BeTMIMHA 1) anekTpuzanus npu TpEHUU
b) dusnueckoe sBneHne 2) 3IEKTPOMET]
B) ¢usuueckuii 3axon 3) ayieKTpUYeCcKuil 3apsi
(3aKOHOMEPHOCTH) 4) sneKTpuYecKuil 3apsi1 BCeria KpaTeH 3JIeMEHTapHOMY 3apsiiy
5) 2JIEKTPOH

OtBeT:

A b B

C.1 KakoBa cujIa TOKa B CTaJIbHOM IPOBOJHUKE JUTMHOM 12 M U cedeHneM 4 MM?, Ha KOTOpBIi mofano Hanpskenue 72 MB? (Y nensHoe
compoTuByieHre ctamu papHo 0,12 Om: MM%/M.

Kpurepuu onnenku orBera k 3aganmnio C bana
[IpuBeneHo MoaHOE NMPAaBUIIBHOE PEIICHNE, BKIIFOUAIOIIEE CIETYIOIINE
AJIIEMEHTBHI:
® BEpHO 3anucanbl (OPMYIIbl, BEIpAKAIOIINE PU3NYECKHUE 3aKOHBI; 3
® [IpUBEJEHbI HEOOXOUMbIE MaTeMaTHUYECKUE TIPE0OPa30BaHUs U
pacyeTsl, IPUBOIAIINE K IPABUIBHOMY OTBETY, U IPUBEJIEH OTBET 3




[IpaBuibHO 3anucaHbl HEOOXOAUMBIE (POPMYJIBI, TPABUIBHO 3aMMCaH 2
OTBET, HO HE MPEJICTABIICHBI MPEOOPA30BAHMUS, TPUBOISAIINE K OTBETY.
nin

B MaTematuueckux npeoOpazoBaHUSIX MM BBIYUCICHUSAX JIOMYyIIEHA 2
omnOKa, KOTopasi IpuBesa K HEBEPHOMY OTBETY.

B pemienuu conepkurcst ommoKa B HEOOXOAUMBIX MATEMATHYECKUX 1
npeoOpa3zoBaHUsIX.
nJjin

He ydreno cooTHomEHME T ONPEIeIICHUS] BEJTUYUHBL. 1

OtcyTcTBHE pelieHus, 60ee 0HOM OMMOKH B 3aMUCIX (PU3UIECKUX
(dhopMyI1, KCTIOJIB30BAHUE HEMIPUMEHHUMOTO B IAaHHBIX YCIOBHUAX 3aKOHA U 0
T.11.

MakcuMallbHOE KOJIMYECTBO OaJIJIOB 3a BCIO PabOTy

Kpurepuu ouenuBanusi padborbI:
3amanue 1-8 orennBaercsd B 1 Oamn.
B1 u B2 ontennBaercd B 2 0aiia Kaxoe€.

3aganue C1 oueHuBaeTcs B Tpu Oasa.

e Ecau yyammiics Habpain ot 55% 1o 73% ot obuiero uuciia 6auioB, TO OH MOJYYaeT OTMETKY «3»

e Ecnu yuammutiicsa Habpain ot 74% 110 90% ot o611ero uncia 6aioB, TO OH MOJy4aeT OTMETKY «4»

e Ecau yyammiics Habpain ot 91% no 100% ot ob1iero uncina 6anioB, TO OH MOJTYYaeT OTMETKY «5»



6 — 8 0aJTOB — OTMETKA «3)»
10 — 12 GasutoB — oTMETKA «4»

13 — 15 6au1oB — OTMETKA «5)»

OIEHOYHBIE MATEPHUAJIBI IO TIPEJIMETY « ®u3uxa»
(0a3oBblii ypOBeHb)
9 kaace.

1. Ms4 ynas ¢ BEICOTBI 3 M, OTCKOYMJI OT IMOJIS M ObUI Io¥iMaH Ha BbicoTe 1 M. [1yTh, MPOHACHHBIN MIYOM PaBeH. ..

A) 3m b) 4m B) 5m I 2m

2. Tloes3nm yepe3s 10 ¢ mocie Havana JABWKEHUS puodperaet ckopocth 0,6 M/c. Uepes kakoe BpeMsi OT Havalia JIBH)KEHHUS CKOPOCTh T0e3/1a CTaHeT paBHa 3 m/c?
A)50c B)30c¢ B)40 ¢ N3s5c

3. 3a Kakoe BpeMs aBTOMOOMIIb, IBUTasCh W3 COCTOSHUS TTOKOs ¢ ycKoperueM 0,6 M/c%, npoiaeT myTs 30 m?
A)55¢ B)15c B)10c IN5c

4. JIBvkeHUe MaTepUalbHOM TOUKH MpeAcTaBIeHo ypaBHeHreM X = 150t + 0,4t2. HauanbHast CKOpOCTh paBHa. . .
A) 0,4 m/c b) 0,8 m/c B) 60 m/c I 150 m/c

5. Cuna 60 H coobmaer teny yckopenue 0,8 m/c?. Kakas cuna coobmaeT 3ToMy Teiy ycKopeHue 2 m/c??
A) 150 H b) 120H B)240H N1,6H



6. Uemy paBHO U3MEHEHHE UMITYJIbCa TEJa, €CJIM Ha Hero AevcTBoBaia cuia 15 H B Teuenuu 0,2 ¢?
A) 3 kr * m/c B) 75 kr * m/c B) 15 kr * m/c I') 30 xr * m/c

7. Ha CKOJbKO YIIIMHUTCS PHIOOJIOBHAS JIeCKa XKeCTKOCThIO 0,5 KH/M mpu mogHATHN BEpTUKAILHO BBEPX PBIOBI Maccoit 200 r?
A)lwm b) 4 mm B)4 cm I 10 cm

8. MasTHHK coBepIIacT He3aTyXarollue rapMoHnueckue Konedanus. [loCTOSHHBIMHE SBISIOTCS. ..
A) cmemenue b) ammuatyna B) cxopoctb I') yckopenne

9. CkopocTtb 3ByKa B Bo3ayxe paBHa 340 M/c. YX0 4eroBeka UMeeT HauOOJIbIIYI0 UyBCTBUTEILHOCTh Ha JiHE BoiHbI 0,17 M.HacToTa 3T0i BOJIHBI paBHa...
A) 2kl b) 200 I'g B) 20T N 20kl

10. Konebanusi, rpaduku KOTOPHIX HpeacTaBieHsl Ha pucyHke (I u I1) oTnuuatorest. . .
Ry

I A) nepvogom B) amnauTynoi B) uactoToi

X v
S R I') BbICOTOV TOHa
.|U.Uf‘v‘.i“?ir:"?=c

11. 3Byk ot (heliepBepKa JIFOAU YCIBIIIAIN CIYCTS 5 C IOCIIE TOr0, Kak OHU ero yBuzeau. CkopocTh 3Byka B Bo3ayxe 340 m/c. PaccrosiHue o deiieprepka...
A) 85mM B) 170 m B) 850 m ') 1700 m

12. JlepeBsSHHBIN KOPIYC B CTPYHHBIX MY3BIKAIBHBIX HHCTPYMEHTAX HUIPAeT POJlb...
A) nuddysopa b) orpaxarens B) pe3onatop I') dyrasap



13. DnexTpomaruuTHas BoaHa umeeT uHy 450 M. [lepron koneGanus 3T0i BOJTHBI paBeH. . .
A) 1,5%10°%c B) 15*10°c B) 13,5*105 ') 1350*10°%

14. SIBneHue >NEKTPOMArHUTHON HHAYKIMH OTKpBUT B 1831 T...
A) M.Dapaneit b) 2.JIenn B) Bb.SIxo6u I') A.MakcBemr

15. Oxko0J10 TOJABHIKHOTO MOJIOKUTEIBLHO 3aPSHKCHHOTO MIapa 00HAPYKUBACTCA. . .
A) 3NIeKTprUeCcKOe U MarHUTHOE TIOJIS B) Tonpko anexTpudeckoe mome

B) Tonbpko MarHuTHOE MOJIE I') TonbKO TPaBUTAIIMOHHOE TTOJIE

16. Cornacuo Teopur MakcBeia 3IeKTPOMAarHUTHBIC BOJIHBI. ...
A) onepeuHble co CKOPOCTHIO pacmpocTpaneHus 3*108m/c

B) IpoosIbHBIE CO CKOPOCTRIO pactpocTpaneHus 3% 108m/c
B) noniepeunsie co ckopocThio pactpoctpanerus 300 m/c

I') mpomomnbHEIE cO cKOpOCThIO pactipocTpaneHus 300 km/c

17. Macca nokost (pOTOHa paBHa. ..
A) 1,00866 a.e.m b) 1,00728 a.e.m B)2r No

18. UeMy paBHO MACCOBOE UHCIIO 5/IPA aTOMA MapraHma 5o Mn ?
A) 25 b) 80 B) 30 I)ss



" 27 . 24
19. Ipu 3axsare HelTpoHa sapoM 5 Al 0Gpasyercs pagroakTuBHbIN H30TOM ;5 Na . IIpH 3TOM IepHOM NMPEBPALIECHUH UCITyCKAETCS. ..

A) HeiTpoH b) anpdha-gactuma B) snexTpon I') mporon

20. Yemy paBHa KkpacHas rpaHuna GotoddpdexTa A Kanus, eciid paboTa BbIX0Aa U3 3Toro Meramia 2,2 5B?
A) 564 am b) 0,2 Mkm B) 300 MxMm I') 700 mm

21. B snepoii peaximn o4 Al+777 — X +,He Bmecto 3Haka X JOIKEH CTOATS. ..
A) Na b) O B) Mg NN

22. Yemy paBHA SHEPTHS CBSA3H s/Ipa aToMa fH ? (my=1,00728a.e.m; my=1,00866 a.e.m; m;=2,0141 a.c.m)
A) 1,7 M>B B) 5 MaB B) 9 M>B I) 4,5 M5B

23. Yemy paBHa SHEprHs KBAHTA ¢ YaCTOTON m3mydenus 102°T?

A) 6,6 * 101° Ix B) 6,6 * 102 Ix B) 6,2*10%° JTx ) 6,2 *10% JIx
24. CoJHIle COCTOUT H3... A) cMmecu a30Ta ¥ reus b) cMmecu renwmst 1 Bogopoaa
B) yrneBomopona I') ToapK0 13 Bogopoaa

25. IlnanerapHyrO MOJENh aTOMa 0OOCHOBAT. . .
A) D.Pesepdopna b) H.bBop B) H.Tomcon I') A.DiHInTein

Kpurepuu oueHuBanusi padorbI:

3amanue 1-25 onenuBaercda B 1 Oait

e Ecnu yuamutica Habpai ot 55% 10 73% ot o611ero yucia 6aJuioB, TO OH MOJYy4aeT OTMETKY «3»



e Ecnu yuammiicst Habpan ot 74% 10 90% ot ob1ero yrcna 6amioB, TO OH MOJIy4aeT OTMETKY «4»

e Ecnu yuammiicst Habpan ot 91% m0 100% ot o6riero yucna 6aiioB, TO OH MOTYYaeT OTMETKY «5»

14 —18 0am1oB — oT™MeTKa «3»
19 — 22 6auioB — oTMETKA «4»

23 — 25 0aJuI0B — OTMETKA «5»



