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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alMI0 U3YYCHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI IMPEIMETHOrO COJACpPKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka SBISETCA  CHUCTEMOOOPA3ylOIIMM JJisi  €CTeCTBEHHO-HAy4YHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O00pa3lbl NPUMEHEHHS HAyYHOro METo/a
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIQJICHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHSTH SIBJIICHUS;

* OIICHMBATH U TIOHUMATh OCOOCHHOCTH HAYyYHOTO UCCIICIOBAHMS,

e UHTEPIIPETUPOBATh JaHHBIE U HCIIOIb30BaTh HAYUHbIE I0KA3aTEIbCTBA
JUISL TIOJTyY€HHUS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBbI, YTBEPKIAEHHOW peIICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau nzyyenus pusmkm:

e IPUOOpETEHHE UHTEpPEca U CTPEMIJICHHS] OOYy4alolUXCcs K HaydHOMY
U3YYCHUIO TPHUPOJIbI, Pa3BUTHE HMX HHTEJUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e Pa3BUTHUE TIPEJICTABICHUN O HAyYHOM METOJE MO3HAHWS W (popMUpOBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHUs] OCHOB
CTPOEHUS MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e popMHUpOBaHUE TPEACTABICHUA O pONHM (PUIUKU JUISI PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

epa3BUTUE  TMpPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymymieit
npodecCHOHANILHON JEeSTEIBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JaabHeWIleMy 00Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTuxeHrue 3TUX IeJed MporpamMMmbl MO (PU3MKE HAa YPOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e IPUOOpETEHHE 3HAHUM O  JUCKPETHOM  CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

e IPUOOPETEHUE YMEHHUIN OMHUCHIBATH U OOBSICHATH (PU3UYECKHUE SIBIICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

¢OCBOGHHE METOJOB pEUIEHUS TMPOCTEUIINX Ppacu€THBIX 3aJad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMCHHUI HAOIIOMATh MPUPOIHBIC SBJICHUS W BBITIOJHSITH OIBITHI,
nabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaLMEH (U3HUUECKOro COAEpKaHU,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHWE WH(OPMAITUH;

¢ 3HAKOMCTBO CcO cepamu npodecCHoHaIbHON IeITEIHPHOCTH, CBI3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 "acoB: B 7 kinacce — 68 vacoB (2 yaca B HEZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZelO).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEH IATENIbHBII XapaKTep, YIUTENb IeJaeT BbIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npuoopsl. [lorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHve UeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTO IpUbopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: JAJBbHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 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, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3anMOCBSI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HaOGmonenue — siBieHuid,  OOBACHAIOIIMXCA  MPUTSKEHUEM  WJIHU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBU:KeHHEe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JABWXXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHne cuiibl C MOMOILIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHHUS U CHIIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4ecKOro JBUKEHHUS Tea.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomeul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIE€MOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmaiun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS JaBiieHus. JlaBieHue 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 MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 00o0oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUIKOCTHIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloOBHE IJIaBaHUA TeJN: IMJaBaHUE WJIM MOTPYKEHHUE TeJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOIIECH  CHUJIbI, JCHCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

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

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

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. [IpumeHeHue mpaBuia pPAaBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYyTroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KII/l HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOU TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaTue.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOJHOCTD, KOHBEKLIUS, U3JTyUYCHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konaeHcamnus. Mcnapenwe. Kunenume. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMoc(hepHOTO
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBbie ABUTATENN U 3aIIUTA OKPYKAOIIEN CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

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

W3meHenue naBieHUs ra3a Mpu U3MEHEHHH O0bEMA U HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

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.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, XKUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOWKA YKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOW  MpuU
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH anekTpudeckoro mnoss. IlpuHinmn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAaHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHUKA. Y IEJIBHOE CONPOTUBIIEHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMK Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPIHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPHUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO 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 JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJupoBaHUe HANIPSAKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydeHre MarHUTHOTO TOJiE  TOCTOSIHHBIX ~ MAarHUTOB TPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeUCTBUS MarHUTHOTO TI0JIs1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHENWHOe JBkeHue. CBoOomHOE
najgenue. OnbiThl ["anumes.

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

ITepsebiit 3ak0H HproToHa. Bropon 3akoH HeroroHa. Tperunii 3akoH HerotoHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne nmmnyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIInanbpHast SHeprusl CxKATOU NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pAaBHOMEPHOM H YCKOPEHHOM JBHKE€HUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca Npy B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUU IIPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeIHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpAaHEHHS SHEPTUU.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

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

3aryxaomue — koineOaHus.  BbpHyXzaeHHble — KojeOaHus.  Pe3zoHaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa W BbicOTa TOHa. OTpaxeHue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaHeHue mpoI0JIbHBIX U MOTIEPEYHBIX BOJIH (HAa MOICIIH).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KoJIeOaHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

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

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBHUCHUMOCTh TepuoAa  KoJjebaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOJH. Illkana snexkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxenue cera. [Lnockoe
3epKaJIO. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omThueckas cucrtema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH yIJia MPEJIOMJIEHUS CBETOBOTO Jyya OT yrIJia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSITHIO IIBETA MPEAMETOB MPH WX HAOIIOJCHUM 4Yepes
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MorolieHre cBera aroMoM. KBaHThI. JInHEHYaThle CIIEKTPBI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sznpa. HM3oromsl. PaanoaxTrnBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX S1€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel U dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpekoB B kamepe BuibcoHna.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe IJi1 MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  o0yuyeHus, (dopMmupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KaIOLIEH MPUPOJE U TOBCEIHEBHOM )KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO MUCIIOJIb30BAHMS PA3JINYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs HaNpaBIICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMS:

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

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCY>KJIE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PM3MUYECKON HAayKu: €€ TrapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpPaBWJI 0OE€30IaCHOrO TIOBEJIEHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTHBHOE Yy4YacTH€ B PEIICHUM MPAKTHUYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
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>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) agmanTanuu K HU3MEHSIOIIMMCSH YCJOBHAM COUHUAJBHON W NPHUPOIHON
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
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, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

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

e — IUIAHUPOBAHUE CBOETO pA3BUTHUS B MNPUOOPETEHHH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



*BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BNIEHUI );

 YyCTAaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIaCCU(DHUKAIIUU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;

¢ BBISIBJISITh TPUYMHHO--CIICACTBEHHBIC CBA3U MPH H3YYCHUHU (PUBHUECKUX
SIBJICHMH U TMPOIIECCOB, JelaTh BBIBOJBI C UCIOJIb30BAaHUEM JI€TYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKIJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEJIUYUH;

e CAMOCTOSITEIBHO BBIOMpPATh COCOO pelIeHUs] Y4eOHOU (PU3NYECKON 3a1auu
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJISIIETO ¢ YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

¢ ICTIOJIB30BATh BOMPOCHI KaK MCCIIE0BATEIHCKUNA HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH 1O CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OTBIT, HECIOXKHBIN
(U3MYECKUI DKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3HUYECKOTO
SIBJICHUS,

e OLICHMBaTh HAa NPUMEHUMOCTb M  JIOCTOBEPHOCTh  HH(OPMALHIO,
MOJTyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

e CAMOCTOSITEIBHO (HOPMYJIHPOBATHL OOOOIIEHUSI U BBIBOJIBI O pe3yJbTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWlIee  pa3BUTHE  (PUBNYECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

o IPUMEHSTH Pa3JIMYHbIE METOJbl, NHCTPYMEHTBl U 3alpochl IPU MOUCKE U
orOope WHGOPMAIMKM WIA JAHHBIX C y4E€TOM MPEAJIOKEHHOW YydeOHOU
dbuznyeckoit 3a1a4u;

e AHATTM3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH WH(POPMAIIUIO
Pa3IMYHBIX BUIOB U (HOPM TPEICTABICHHS,

e CAMOCTOATEIBHO  BBIOMpAaTh  ONTUMAJbHYIO (OpMy  MpeacTaBiICHHUSA
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpaduKoi U MX KOMOMHAILIASMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

eB XOJIc OOCYXJEHHS Yy4eOHOro Marepuana, pe3yjIbTaTOB JIAOOPATOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HA pEUICHHE 3a/Jaud U TMOJAeprKaHHe
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



e COIIOCTABJISATh CBOU CYXIEHUS C CYKIECHUSMHU JAPYTUX YYACTHUKOB JIMAJIOra,
OOHapyXUBaTh Pa3IUUKUE U CXOACTBO MO3UIIHIA;

e BBIPAXaTh CBOIO TOUKY 3PE€HHSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;

* IyOJMYHO MPEJCTABIATh PE3YJIbTAThl BBIIOJIHEHHOTO (PU3MUECKOIO OIIbITa
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

e IOHUMATh U HMCIOJIb30BATh NMPEUMYIIECTBA KOMAaHIHON Y MHAUBUAYAIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

e IPUHUMATH 1IEJI1 COBMECTHON JEATEINBHOCTH, OPTaHU30BbIBAaTh ACHCTBUS 1O
e€ JIOCTIKEHHUIO: pacupelessaTb poyid, OOCYKJaTh IPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

¢ BBIIOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO Pe3yJibTara Io
CBOEMY HAIPABIECHUIO WU KOOPAUHHUPYS CBOM JEWUCTBUS C JIPYTUMU
YJICHAMH KOMAaH/JIbl;

e OLICHMBATh KaueCTBO CBOET0 BKJIaJa B OOMIMHA MNPOAYKT MO KPUTEPHSIM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX, TPEOYIOIINX JIJIs
peteHust GU3NIECKUX 3HAHUM;

e ODUEHTHPOBATHCS B  PA3JIMYHBIX  MOJXOJAaX  MNPUHATHUS  PELICHUIM
(MHAUMBUyaIbHOE, TPUHSITHE PEIICHHUS B TPyMIe, NPUHSATUHE PEIICHUI
rpyIIon);

e CAMOCTOSITEILHO COCTABJISATh QJITOPUTM pPEIICHUs] (PU3NUYECKON 3a7auul WU
IJlaHa MCCIEJOBAaHUS C YYETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/IjlaracMble BApUAHThI PEIICHUM;

e JICJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U MpeJiaraTh MiiaH €€ NU3MEHEHUS,

¢ OOBSICHATh  TPUYUHBI  JOCTWKCHHUS  (HEAOCTIDKECHHS)  Pe3yJbTaTOB
NeATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

¢ BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS
GbU3MYEeCKOr0  WCCICAOBAHMS WM  TPOEKTAa) HAa OCHOBE HOBBIX
O0O0CTOSITENILCTB, W3MEHHBIIMXCS CHUTYyallli, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYAHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

e CTaBUTh c€0s1 HA MECTO JIPYroro YeIoBeKa B XOJ€E CIOpa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;



e IPU3HABATh CBOE MPaBO HA OUIMOKY MPH pelieHUu (HU3NUECKUX 3a71a4 UM B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJIL30BATh MOHATHS: (PU3NUYECKHE U XUMUYECKUE SIBIICHUS, HAOJI0IeHHE,
OKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHUIBI (PU3UYECKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JBUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPACKTOpHUsl, PaBHOJACUCTBYIOIIAs cuia, Aehopmarius
(ynpyras, rmiacTu4eckas), HEBeCOMOCTb, COOOIIAIOITUECS COCYbI;

e paznuyaTh siBaeHUA (Auddy3usi, TEIIOBOE IABMKEHHE YacCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllCHUsI, TEepeAada [AaBJCHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamu, arMocepHoe [aBjieHUE, IUIaBaHUE TeEJ, MpPEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHNUE;

e pACIlO3HABATh  MPOSBICHHE  U3YYCHHBIX  (PU3WYECKUX  SABJICHUA B
OKpYXalollleM MHpEe, B TOM 4HcIe (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHHUE PbHIO, pbluaru B
TeJIe YeJOBeKa, MPU ATOM NEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

e ONKCHIBATh M3YYCHHBIC CBOWMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIOJB3YS
dbuznyeckre BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Tela, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHWJIbl, KOY(P(UIIMEHT TOJE3HOr0 JCHCTBUS MEXaHH3MOB,
KUHETUYECKas W MOTEHIHANbHAsl YHEPTUsi), MPU ONKHCAHUU MPaBUIBLHO
TpakTOBaTh  (PU3MUECKHH  CMBICT  HMCIOJIb3yeMbIX  BEIMYUH, UX
000O3HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTHUMH BEJIMYMHAMM,
CTPOUTH IpapUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3WUECKUE SBICHUS U IMPOIECCHI,
WCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHHUKH, 3aKOH COXPAHEHHS MEXAaHUYECKON
DHEPTruW, TPHU OTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA W
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

e O0BSCHATH (PU3MUYECKHE SIBJICHHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCT€ CHUTyallUd MPAKTUKO-OPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATh MIPUYUHHO--CIICJCTBEHHBIC CBS3HU, CTPOUTH OOBsICHEHHE W3 12
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4u B 1—2 neHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBalONIME (DU3UUYECKUE BEJIMYMHBI: HAa OCHOBE aHaju3a YCIJIOBHS
3a/laud  3alKChIBaTh KPaTKOE YCIOBUE, TMOJCTABIATh (PU3HUECKUE
BENTUYUHBI B (HOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKON BETUYNHBI;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEHIUTh TMpPU TOMOIIHU
(bU3UYECKUX METOJ/IOB, B OITMCAHUU MCCJICIOBAHUS BBIJICIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUoTesy),  pa3idyaTh W HHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

e IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3UUECKUX SIBICHUM WIIH (PU3UUECKUX
CBOMCTB TeJ: (OPMYJIMPOBATH MPOBEPSIEMbIC MPEANOTIOKEHUS, COONPAThH
YCTAaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHUS, 3aMUChIBATh XOJ OMbITa U
(bopMyIHpOBaTH BHIBOIBI,

e BBITIOJIHSITH TIPSIMBIE U3MEPEHUS PACCTOSIHUS, BpEMEHU, MAaCChI TeJla, 00bEMa,
CUJIbl W TEMIIEpaTyphbl C HCIOJIB30BAHHEM AaHAJIOTOBBIX U IU(PPOBBIX
npuOOpOB, 3amUCHIBaTh TOKa3aHUS TMPUOOPOB C YUYETOM 3aJaHHOU
a0COTIOTHOM MOTPENTHOCTH U3MEPEHUIA;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OAHOM (PU3MYECKOM BEJIUYHUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TMPSMBIX H3MEPEHHUHN (3aBUCUMOCTU IYyTH
PaBHOMEPHO JBHMXKYIIETOCS Tejla OT BPEMEHU JBHKEHUS Teja, CHJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOMIAIA CONPUKOCHOBEHUS TEII, CUJIBI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00BhEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHUs TeJ, YCIOBUU pPaBHOBECHUS pblyara U OJOKOB), y4aCTBOBATh B
IJIAHUPOBAHUM  Y4EOHOTO WCCIIENOBAaHUS, COOUpATh YCTAaHOBKY W
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NPEeIIO)KEeHHOMY IIaHy, (PUKCUPOBATH



pe3yabTaThl TMOTYYEHHOM 3aBHCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE
NPEIJIOKEHHBIX TaONuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ysibTaTaM
UCCIIEIOBAHMS,

* [IPOBOJIUTh KOCBEHHBIE U3MEpeHUs (U3NYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO Teja, CHJIA TPEHUS CKOJIBKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTpyKEHHOE B KHUAKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIeAysl TMPEAJIONKEHHON MHCTPYKIUH: MpU
BBITIOJIHEHUH U3MEPEHUH coOMpaTh SKCIEPUMEHTANIbHYIO0 YCTaHOBKY U
BBIYUCIIATH 3HAUEHUE UCKOMOW BEIUYHHBI;

e COOMIOAATH MpaBUjIa TEXHUKHA O€30MaCHOCTU MpU paboTe ¢ JabOpaTOPHBIM
000opyI0BaHUEM;

e YKa3blBaTh MPHUHIMNBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIOIINECS COCY/bI, OapoMeTp,
phIYar, MOBWKHBINA U HETOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;

e XapaKTepU30BaTh MPHUHIUMBI  JEHCTBUS  HM3YYCHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOAA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX SABJICHUN MU HEOOXOAUMBbIE (PU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJIUTH MIPUMEPHI (HAXOAUTh UH(POPMALIHIO O IPUMEPAX) MPAKTUUECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMW B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ [pudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

¢ OCYLIECTBIISITH  OTOOp HUCTOYHMKOB uH(popmamuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

¢ ICTIOJIB30BATh MPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUl Hay4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEepHET, BiageTh npuéMamMu KOHCTICKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO CONIEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIN y4eOHBIX WCCIIEOBaHUM, MNPH 53TOM TIPAMOTHO HCIIOJIb30BATh



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTALIAEH;

e[IPH BBHIMOJHEHUH YYEOHBIX TPOECKTOB M HCCIEAOBAHUU pacHpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K koHiy oOyuenus B 8 kiiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

e ICIIOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

e pa3vyaTh SBJIECHUA (TEIJIOBOE pAaCIIMPEHUE W CXaTue, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIONpPOBOJHOCTb, KOHBEKIHS, U3IIy4YECHHUE),
DIEKTpU3aLUs TN, B3aUMOJICUCTBUE 3aPSA0B, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e paCliO3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (PU3MYECKUX  SABJICHUA B
OKpYXalollleM MHpEe, B TOM uHcie (U3UYECKUE SIBJICHUS B MPUPOJE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaUIbl B Hpupoae, usiydeHue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOoJIIOCOB, POJIb MarHUTHOTO MOJs ISl KU3HU Ha
3emuie, NOJSPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIOJb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJeJdbHasg TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
CHJIa TOKa, 3JIEKTPUYECKOE HANPSIKEHUE, COMPOTHBIICHHE IPOBOJIHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyeCKuX BENIUYUH, HAXOIUTH (HOPMYJbI, CBS3BIBAIOIINE JaHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3HUECKUE SBICHUS U IMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOU TEOpUHU
CTPOEHUS BEIlECTBa, MPUHLIUI CYNEPHO3UIUHU MMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

¢ O0BACHATh (PU3MYECKHE MPOLIECChl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
1aroB ¢ Onopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THbIE 3a/1a4 B 2—3 NEHUCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOLME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS
3aJ1ayyl 3aIUCBhIBaTh KPATKOE YCIOBHE, BBIABIATh HENOCTATOK JTaHHBIX IS
pelieHust 3a1a4yu, BeIOUpaTh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IS €€
peuieHusi, NpPOBOAUTH Pacy€Thl U CpPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(U3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacro3HaBaThb MNpPOOJIEMbI, KOTOpPblE MOXHO PpEUIUTh NpU MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
IpPOBEpPSIEMOE MPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh TOPAJKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

e IPOBO/IMTH OMBITHI IO HAOJIOACHUIO (DU3NUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB TeJ (KaNnWLISIPHBIE SBJICHUS, 3aBUCUMOCTD JABJICHHS BO3yXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HAarpeBaHUs
NPy U3JY4EHUU OT I[BETa M3JIydarolieil (IOrjolaronieii) moBepXHOCTH,
CKOPOCTh MCHApeHHs] BOJbI OT TEMIIEPaTypbl KUJIKOCTH M IUIOLIAIU €€
NOBEPXHOCTH, DJJEKTPU3ALMS TEI M B3aUMOJEHUCTBHE 3JIEKTPUUECKUX
3apsA0B, B3aUMOJIEWCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJIU3aLMs
MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, IEUCTBHSI MAarHUTHOI'O MTOJIS HA
OPOBOJHUK €  TOKOM,  CBOMCTBA  JJIGKTpPOMAarHuTa,  CBOWCTBa



AIIEKTPOJIBUTaTENs TMOCTOSHHOTO TOKa): (OpMyIMpOBaTh MpPOBEPSEMbIC
MPENOJIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHHUS,
OTKCHIBATh XOJ1 OTbITa U (POPMYITHPOBATH BHIBOJIBL;

e BBITIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHON BIAKHOCTHU
BO3/lyXa, CUJIBI TOKA, HAMPSOHKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

e IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (DM3MUECKOW BETUYMHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHHKA, CUJIbI TOKA,
UAYIIET0 4epe3 MPOBOJAHMK, OT HampsOKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIEIOBAaTEIbBHOTO U  NapajuIeIbHOTO  COEAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHAE TaOMUI] W TpadHKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

 IPOBOJUTh KOCBEHHBbIE U3MEpEeHMs] (U3MUECKUX BeIWUYMH (yZAesibHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHHUs, cOOMpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEAOKEHHOW WHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

e COONTIONIATH TIpaBUJIA TEXHUKU O€30MACHOCTU MpU paboTe ¢ JTabopaTOPHBIM
00opy1I0BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha WX OMHCAHHUA (B TOM YHCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIUH, SIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMATHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢buznyeckrue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETpP, ABHUTaTEb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX
Heneil ¢ mocae0BaTeNbHbBIM U MapaljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



e IPUBOUTH TIPUMEPHI (HAXOIUTh HHOOPMAITUIO O IPUMEPAX ) TIPAKTUIECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUHA B IIOBCEJHEBHOM JKM3HU I
oOecnieueHnss 0e30mMacHOCTH mpu  oOpalleHuu ¢ nOpubopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpeie;

¢ OCYIIECTBIIATh MOUCK HMHpOpMAMU  (QU3NYECKOTO  COACPKAHUA B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM M NTYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

e ICTIOJIb30BATh MPU BBHIMOJHEHUN YYEOHBIX 3aJlaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE IUCHBMEHHBIE U KpaTKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (U3HKH,
COIPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

elIpY BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIAEAOBaHUN (PU3NUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBATHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

¢ ICTIONL30BATh  TMOHATHS: CHCTeMa OTcu€Ta, MaTepuaibHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JABMXKEHUS, Aedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U TEPErpy3Kd, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTPhI UCITYCKAHMSI U TOTJIONICHUS, alib(a-, OeTa- U raMMa-u3IIy4deHHs,
W30TOTIBI, SITICPHAS] DHEPTETHKA;

e pa3nyaTh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKEHUE, KOoJIeOATeIhbHOE ABMKEHHE (3aTyXaromiue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e pacClio3HaBaTh  MPOSBICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUA B
OKpyXaroleM Mupe (B TOM 4yucie (QU3UYECKHe SIBICHHUS B MPHUPOJE:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJIOTHYECKOE JCUCTBUE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM IMEPEBOAUTH IMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

e ONTMCHIBATh M3yYEHHBIC CBOMCTBA TeNl W (PU3WUYECKHUE SBICHUS, WCIOJIB3YSI
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepEeMEIIeHHe, MyTh, YTIIoBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAaJl MOBEPXHOCTHIO 3€MJIM, TMOTCHIIMAIbHAS IHEPTUs CXKATON
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
MIEPHOJT U YacTOTa KoJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJILHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbBIX BEIIMYMH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJICHUS U IPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

¢ 00BSCHATH (DU3MUECKHE TMPOLECChl W CBOMCTBA Teld, B TOM YHCJIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABIIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3M, CTPOUTh OOBSICHEHHME U3 2-3
JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e peliaTh pacy€THHIC 3a7a4M (OMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHMHI),
UCIIOJIb3YsI 3aKOHBI U (POPMYIIbI, CBA3BIBAIOUIUE (DU3NUECKUE BEIMYMHBI:
HAa OCHOBE aHallu3a YCJIOBHUS 3a/layd 3alKChIBATh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIONINE WM W30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JISI PEIICHUs, IPOBOAUTH PAaCUEThI M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3UUECKOM BEIIMUUHBI,

e pacrio3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pEHIUTh TMpU TOMOIIU
$u3MYECKUX METOMIOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOJCHUHN U OIBITOB,;

e IPOBOJIUTH OTBITHI IO HAOIIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS
DHEPrUH, 3aBHCHUMOCTh TMEPHOJa KOJICOaHWH MPYXKUHHOTO MasTHHUKA OT
MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTY/IbI
MajblX ~ KoJieOaHWUW,  TMPSAMOJMHEHHOE  pacnmpoCTpaHEHHE  CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWCTB H300pa)KeHHsI TMpeaMeTa B coOMparomiei
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
o0OpyZOBaHUs, ONUCHIBATH XOJI OMbITAa W €ro  pe3yJbTaThl,
bopMyIUpPOBAThH BHIBO/IHI,

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 TPSIMBIX H3MEPEHUMU, OMpeaemsis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieil JUH3bI), OOOCHOBBIBATH BBIOOp cmocoba U3MEpPEHUs
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HMCCIEAOBAHWE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYHH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTHh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, IMepuoja
KOJIe0aHUN MaTeMaTH4YEeCKOr0 MasiTHUKA OT IJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
najieHus1): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh



YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOJHUI] U TpaduKOB, IeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIIEIOBAHUS;

¢ IPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PU3NUECKUX BEIMYUH (CpelnHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOPEHHE CBOOOJIHOIO MaJeHHUsl, KECTKOCTh MPYKUHBI, KOAI(DPHUIUEHT
TPEHUSI CKOJBKEHMs, MEXaHW4ecKas pabdoTa M MOIIHOCTb, YacToTa H
nepuosa KojaeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHUs, cOOMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY W
BBITIOJHATh U3MEPEHHS, CIEAYs MPEII0KECHHON MHCTPYKIIUH, BBIUYUCISTH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNIbTAThI C YIYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIO/IaTh MpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

epa3NMYaTh OCHOBHBIC TMPU3HAKH M3YUYEHHBIX (PUIUYECKUX MOJICIICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIM HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CHHUJIOMETP, OATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

* ICTIOJIB30BAaTh CXEMbl U CXEMAaTHUYHBIE PUCYHKU H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU pEIIeHUH Y4eOHO--MPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBl IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;

e IPUBOJUTH MPUMEPHI (HAXOUTh HHOOPMAIUIO O TPUMEPAX) TPAKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH TIpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0pPOBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPYKAIOIIeH cpee;

¢ OCYHIIECTBJIATh MOUCK WHGOpMAIMK  (U3HUYECKOTO  COJCPKAHHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,



¢ ICTIOJIB30BATh MPU BBIMIOJHEHUN Y4YEOHBIX 3aJaHU HAYYHO--TIOMYJISAPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cety MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE IUCBMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar Mu3y4aemoro pasziena (U3sMKd U CONpPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

dyeKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3nen 1. BBenenne
1.1 ®dusuka - HayKa o MPUPOe

1.2 dusznyeckue BEIUUYHHLI.
l ECTGCTBeHHOHaquLII‘/'I MCTO/ IIO3HAaHUA

Hroro no pazneny

4

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

Pa3nen 2. [lepBoHavabHbIE CBeIeHUS 0 CTPOEHMH BellecTBA

2.1 Crpoenue BemiecTra 1 bubmorexa LOK
' P B https://m.edsoo.ru/7f416194
59 JIBr>KeHue 1 B3aMMOIEVCTBHAE YaCTHI] 5 bubmuorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmmoteka [IOK
2.3 A 3
TPETATHEIE COCTOARMA BEIECTRA https://m.edsoo.ru/7f416194
Hroro 1o pasneny 6

Pasgen 3. Bzaumopaelicteue Tea

bubmuoreka [JOK
3.1 Viexamicoroe Apmerne 3 https://m.edso0.ru/7f416194
bubmuoreka [JOK
> VIHCPIA, MaCCa, IOTHOCT > https://m.edso0.ru/7f416194
3.3 Cuia. Bunpl cu 14 bubanorexa LHOK

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

3.4 duzndeckas mpupoa HEOSCHBIX Tel 1 bubnmoreka [JOK
' CoJIHEeUHOW CUCTEMBI https://m.edso00.ru/7f416194
Hroro mo pazneny 23

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

41 Hasnenue. [lepenaua gaBiaeHust TBEpAbIMU 3 bubnmnoreka HOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 S
flaprettue xitxoCTH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOCpepHOC AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH U T'a3a Ha 7 bubmuorexa [JOK
' MOTPYXEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21

Pa3nea 5. PaGora n MoIHOCTDH. JHEprus

5.1 PaboTa 1 MOIIHOCTH 3 E;I;?s?;;?:é(sigg/lémml%
5.2 TIpocThIC MEXaHU3MEI ! ]r?tifsj?lpllr?:;(sigr?/l;f416194
5.3 Mexanudeckast sHeprus 4 E’[I:gs?/l//lr?:(;(;)(]fr(aﬁf416194
Hroro no pazneny 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KUIACC

Nen/m HaummeHoBaHMe pa3/iejioB U TeM NPOTrPaAMMbI

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Bcero o0pa3oBaTe/ibHbIE PeCypChl
Pa3nes 1. TenJioBble siBJIEHUsI
. bubmuoreka [JOK
11 CrpoeHnue u CBOICTBA BELIECTBA S) https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Tenosbie nporiecce! 21 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 26
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
21 DIEeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella U UX 7 bubnnoreka [JOK
' B3auUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 14 https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
2.3 MarsuTHbIe sBaCHHA 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DJICKTPOMATHUTHA MH YKL 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 31
Pa3nen 3. CBeToBbI€ IBJIEHHS
bu6mmorexa [IOK
3.1 3aKOHEI OTPAXKEHHS CBETA 3 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
3.2 JIunzel. OnTHyeckue npruOopbl 7 https://m.edsoo.ru/7f4181ce
Pa3nen 4. [loBTOopeHue
41 AHanu3 omuodOoK, JOMYIIEHHBIX B UTOTOBOM 1
' KOHTPOJIBHOHN paboTe
Hroro no pasaeny 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM POBbLIE)

Ne i/
i NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
Pa3gen 1. 3aKkoHbI B3aUMOAeHCTBUSA U IBUKEHUS TeJl
M 0
1.1 CRAHITACCKOC ABIACHIE 1 CHOCODRL 1o 10 Bu6morexa LIOK https://m.edsoo.ru/7f41a4a6
ONHUCaHUs
1.2 BsaumonelictBue Ten 18 bu6nmoteka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHHS 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 34
Pa3nen 2. Mexanndeckue Kos1ie0aHUsI U BOJHBI. 3BYK
2.1 MexaHn4yeckue KoJieOaHus bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckne BOJIHBI. 3BYK bubnnorexa LIOK https://m.edsoo.ru/7f41a4a6
16

Hroro no paszneny

Pa3znen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

SJ'ICKTpOMaI‘HI/ITHOC IIOJIE U
SJICKTPOMArduTHBIC BOJIHBL

3.1

26

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

Uroro no pazgeny

Pa3nen 4. CtpoeHne aTtoma 4 AaTOMHOIO 1/Ipa

26

4.1 PagmoakTuBHOCTH

4.2 CtpoeHue aTOMHOTO si1pa

bubmuotexa [{OK https://m.edsoo.ru/7f41a4a6
bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6

4.3 Snepuble peaknuu. TepMosiiepHbIE peakIuu

but6mmoreka IIOK 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Uroro mo pazueny 19
Pazgea 5. Ctpoenue u 3B0JIIOLMS BCeJTEHHOM
51 CoJiHeYHas cucTeMa 5 bu6nuoteka LIOK https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue Beenennoit 2 bubnuoreka IIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 7

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



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

HOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Ne Konuuectn Hlata
ypoka Tema ypoxka o YACOB [IPOBEACHUSA
7A/7b/7B
Benenue (4 u)
1. Broanbiii unctpyktaxk mo Th u OT B kabunere pusukmu. 1 07.09.23
Uro n3ydaet gusnka. Hekotopelie husnyeckre TEpMUHBL. 06.09.23
2. HaOmronenns u oneITel. PU3NUECKHUE BEJIMYNHEL. 1 07.09.23
W3mepenune pu3nuecKux BETHUYHH. 06.09.23
3. TouHOCTB M OTpEIHOCTh U3MepeHuil. du3nka u 1 14.09.23
TEXHHKA. 13.09.23
4, JlaboparopHast pabora Nel «OmnpeneneHue eHbI ACTICHUS 1 14.09.23
HM3MEPHUTEIILHOTO MTPUOOpay 13.09.23
[lepBoHavasibHBIEC CBEJICHUS O CTPOCHUHU BeliecTBa (6 1)
5. Crpoenue BeniectBa. Monekyinbl. BpoyHoBckoe 1 21.09.23
IBUKECHUE 20.09.23
6. JlaboparopHas padota Ne2 «Omnpenenenue pa3MepoB 1 21.09.23
MaJIbIX TeJ. 20.09.23
7. JIBU>KeHHE MOJIEKYII. 1 28.09.23
27.09.23
8. BiaumopeiicTBue Mosexyi. 1 28.09.23
27.09.23
9. ArperatHoe cocTosiHME BelecTBa. CBOWCTBA ra3os, 1 05.10.23
XKUJKOCTEN U TBEPABIX Tell. 04.10.23
10. KonTponbnas padora Ne 1 «IlepBoHauanbHble CBEEHUS O 1 05.10.23
CTPOEHUHU BEIIECTBAY. 04.10.23
BzanmogpeiictBue Ten (23 4.)
11. Mexanunueckoe ABuxeHue. PaBHoMepHoe u 1 12.10.23
HEPAaBHOMEPHOE JIBHIKCHHUSI. 11.10.23
12. Cxopoctb. EnMHHIIBI CKOPOCTH. 1 12.10.23
11.10.23
13. Pacyer mytH, CKOPOCTH ¥ BpEMEHU JIBHKECHHUS. 1 19.10.23
18.10.23
14. WNuepuus. 1 19.10.23
18.10.23
15. BsaumozeiicTsue Tell. 1 26.10.23
25.10.23
16. Macca Tena. Enununbst maccel. U3mMepeHue Maccel Tena Ha 1 26.10.23
BECax. 25.10.23
17. JlaGoparopHas padota Ne3 «3mepenue Maccel Tena Ha 1
PBIYQKHBIX BECAX).
18. IT10THOCTH BeleCTRa. 1
19. JIaGoparophas pabota Ned «M3mepeHue oobema Temay. 1
JlabopaTtopHas padota Ne 5 «OnpeneneHue miIoTHOCTH
TBEPJIOTO TeIa.
20. Pacyer maccel 1 00beMa Tela o ero MIOTHOCTH. 1
21. Pemrenue 3agad mo reMam «MexXaHUYECKOE ABIDKEHHUEY. 1




«Maccay. «I110THOCTE BelecTBay.

22. Kontponbras padota No2 «MexaHU4YeCKOe JBUKECHUEY. 1
«Maccay. «IInotHoCTh BemecTBay.

23. Cuia. 1

24, SIBnenue Tarorenusi. Cuiia TSKECTH. 1

25. Cuna ynpyroctu. 3akoH ['yka. 1

26. Bec tena. Enununst cuiibl. CBS3b MEXy CHIION TSKECTH 1
Y Maccoil Tena.

217. Cwuia TSDKECTH Ha APYTHX IJIaHeTaX. 1

28. Junamomertp. JlaboparopHast padora Ne6 1
«['pagynpoBanue Npy>KUHBI U U3MEPEHHUE CUIT
JTMHAMOMETPOM)

29. Crno)keHue IByX CHJI, HallPaBJIECHHBIX 110 OJTHOM IPSIMO. 1
PaBHOnelicTBYIOIIAS CHJL.

30. Cwuiia Tpenusi. TpeHue 1mokosl. 1

31. Tpenwue B npupoze u rexuuke. Jlaboparopnas padota Ne 1
7 «VI3MepenHue cuibl TPEHUS KaueHUs C TIOMOIIBIO
JTUHAMOMETPAY.

32. Pemenue 3anay no temam «Cubl». «PaBHOAEHCTBYOIIAS 1
CHID».

33. KontponsHas padora Ne 3 «Bec Tenay. «I'padpuueckoe 1
n3obpaxenue cumy. «Cuibly. «PaBHOJEHCTBYIOMIAS CUIDY.

JlaByieHre TBEpIbIX TeJl, )KUJIKOCTEH 1 ra3oB (21 u)

34. JlaBiienue. EqMHULIBI JaBIICHMS. 1

35. CrniocoObl yMEHbIIIEHUS ¥ YBEJIMUEHUS JaBJICHUS. 1

36. JlaBrieHue rasa. 1

37. [Tepenaua naBneHus KUIKOCTIMH U Ta3aMH. 3aKOH 1
[Tackas.

38. JlaBieHwne B JKMAKOCTH U B ra3e. Pacuer maBieHus 1
KUJKOCTH Ha JIHO M CTEHKU COCY/A.

39. Pemenue 3a1a4 mo TemMam «IaBlIeHHE B )KUJIKOCTH U rase. 1
3axoH [lackans». KpaTkoBpemeHHast KOHTpoJbHas paboTa
«/laBnenue B xuakoctu u raze. 3axoH [lackans».

40. CooOmmarormmecs COCY/Ibl. 1

41. Bec Bo3nyxa. ATMoc(hepHOe J1aBieHue. 1

42. N3mepenue atmocdepHoro aasieHus. OnbIT 1
Toppuueinu.

43. Bapometp-anepouna. AtmocdepHoe naBieHNE Ha 1
Pa3IMYHBIX BBICOTAX.

44, MaHoMeTpBI. 1

45, [TopuiHeBO# 1 )KUAKOCTHBIN Hacoc. [ mapaBIndeckui 1
npecc.

46. JleiicTBHE MUAKOCTH U Ta3a Ha OTPYKEHHOE B HUX TEIO. 1

47. ApxumenoBa cuia. 1

48. JlabopaTtopHas pabota Ne7 «Onpenenenue 1
BBITAJIKUBAIOLLEH CHUJIBI, JEHCTBYIOLIEN HA MTOTPYKEHHOE
B KHUJIKOCTb TEJIO.

49, [InaBanue ter. 1




50. Pemenue 3ana4 no temam «ApXHUMEZ0BA CUIIAY. 1
«YcioBue MIaBaHue Tem.
51. JIaboparopHast pabota Ne 9 «BrlsicHeHUE YCIOBHIA 1
TJTaBaHMs TeJa B KUJKOCTH.
52. [InaBanue cynoB. Bo3ayxormiaBanue. 1
53. Pemenue 3ana4 no temam «ApXUMEZ0BA CUIIAY. 1
[1naBanue ten». «[lnaBanue cynos. BoznmyxomnaBanuey.
o4, Konrponsnas padora Ne 4 «/laBnenue TBEpIBIX Te, 1
KHUJKOCTEH U ra3oBy.
Pabora, moutHOCTB, SHEeprus (14 u)
55. Mexanunueckas padora. EquHuIe1 paboThl. 1
56. MomHocTh. EnUHHIBI MOIIIHOCTH. 1
o7. [Ipocteie Mexanu3mbl. Peruar. PaBHOBecHe cuil Ha 1
phIyare.
58. MOMEHT CHJL 1
59. Prruaru B Texnuke, ObITy U nipupoje. Jlaboparopuas 1
pabota Ne 10 «BrrsicHeHHE yCIIOBHSI paBHOBECHS
phIyaray.
60. bnoku. «30710T0€ IPaBUIIO MEXAHHUKH. 1
61. Pemenue 3ana4 no Teme «Y CIOBUSI paBHOBECHUS pblYaray. 1
62. IleHTp TsxecTH Tena. Y cloBUe paBHOBECHUS TEll. 1
63. Koaddurment nosnesHoro neicTBUs MEXaHU3MOB. 1
JlabopaTtopnas padota Ne 11 «Onpenenenune KI1J[ mpu
110JTbeMeE TeJIa 110 HAKJIIOHHOM MIIOCKOCTH.
64. OHeprus. [loreHnmanbHas 1 KUHETUYECKasi SJHEPTHsL. 1
65. [IpeBpaiieHne 0AHOTO BHIa MEXaHUYECKOW SHEPTUH B 1
JIPYTOW.
66. KonTpomnbHas padora Ne 5 o reme «PaboTta. MOIIHOCTE. 1
DHeprus».
67. [ToBTOpEHME MPOHEHHOTO MaTepHara. 1
68. Wtorosas pabora. 1




8 KJIACC

No KomnnuectB Hlata
ypoka Tema ypoka o 4ACOB MIPOBEICHUS
7A/7b/7B
TennoBblie siBeHUs (26 9)
1. Wuctpykrax no OT u Th B xkabunere ¢pusuku. Temnosoe 1 04.09.23
NBIKeHue. Temmneparypa. 01.09.23
2. BHyTpeHHss sHEprus. 1 04.09.23
06.09.23
3. CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU Tea. 1 11.09.23
08.09.23
4, Bupl Teronepenaun. TenaonpoBogHOCTD. 1 11.09.23
13.09.23
5. Kounsekuus. Usnyuenue. 18.09.23
15.09.23
6. KomnnuectBo Temnorel. EnMHNIBI KOJIMYEeCTBA TEILUIOTHL. 18.09.23
VY nenbHas TEMIOEMKOCTb. 20.09.23
7. Pacuért xonuuecTBa TEMIOTHI, HEOOXOIUMOTO IS 1 25.09.23
HarpeBaHus TeJla WIK BbIIAEISIEMOr0 UM MPU OXJIAXKACHUM. 22.09.23
8. Jlaboparophas padora Ne 1 « CpaBHeHHe KOJIUYeCTBA 1 25.09.23
TEIUIOTHI IPH CMELIMBAHUU BOJIbI PA3HOM TeMIIepaTypbl» 27.09.23
0. VYpaBHeHHE TEMIOBOTO OanaHca. 1 02.10.23
29.09.23
10. JlabopaTtopHas pabota Ne 2 «3mepenue yaenbHOM 1 02.10.23
TEIJIOEMKOCTH TBEPAOTO TENAY. 04.10.23
11. DHeprust TOIUINBA. Y IebHAS TEIIOTa CTOPAHHSL. 1 09.10.23
06.10.23
12. 3aKOH COXpaHEHMsI U MIPEBPALICHHS SHEPTUHU B 1 09.10.23
MEXaHWYECKUX U TEIUIOBBIX MpOLEeccax. 11.10.23
13. Kontponbnas padota Ne 1 «TenaoBbie SBICHU. 1 16.10.23.
13.10.23
14. ArperatHble cocTosiHUS BelecTBa. [InaBnenue u 1 16.10.23
OTBEpAECBAaHUE KPUCTAININYECKUX TEIN. 18.10.23
15. I'paduk nnaBieHus ¥ OTBEpAEBaHUSI KPUCTAIUIMUECKUX 1 23.10.23
Ted. Y aelnbHas TeIIOTa MIaBICHU. 20.10.23
16. Pemrenue 3amau. 1 23.10.23
25.10.23
17. Ucnapenue u konaeHcanus. HacelmeHHsiii u 1
HEHACBIIICHHBIN nap.
18. Kunienue. Y nenbHas Temnaora napooOpa3oBaHusl. 1
19. BraxxnocTs Bozmyxa. CiocoObI onpeiesieHust BIa)KHOCTH 1
Bo3ayxa. JJaboparopHas padora Ne 3 «/3mepenue
BJI&JKHOCTH BO3JIyXa»
20. Pemenue 3ana4 no teme «ArperatHoe COCTOSIHUE 1
BEIICCTBAY.
21, OOBsiICHEHHE arperaTHbIX COCTOSIHUI BellecTBa HA OCHOBE 1




ATOMHO-MOJICKYJISIPHOTO CTPOCHU .

22. Kontponbnas padota Ne 2 «M3mMeHeHne arperaTHbIX 1
COCTOSIHUM BEIIECTBA»
23. JlBurarenb BHYTPEHHETO CrOpaHMUsl. 1
24, [Tpunnun neficTBus TerioBo MammHbl. [lapoBas 1
TypOHHa.
25. KII/I TermoBoro aBuraTes. 1
26. Pemenue 3amaa mo reme «Haxoxaenune KIIJ[ rerioBoro 1
JIBUTATEIIS.
DIIEKTPUUYECKHE U dJICKTPOMArHUTHBIC siBJIeHUs (31 )
217. DneKkTpu3aIys TeJ MNPy COMPUKOCHOBEHHH. 1
B3aumMozeicTeue 3apskeHHBIX Tell. J[Ba pona
ANEKTPUYECKUX 3apsI0B. DIEKTPOCKOIL.
28. DIEKTPUUECKOE TOJIC. 1
29. JlenuMocCTh 3EKTPUUYECKUX 3apsAI0B. DIEKTPOH. 1
CtpoeHue aTOMOB.
30. OOBbsCHEHUE AIIEKTPUYECKUX SBICHUI. 1
31. DOnexTpuueckuid ToK. ICTOUHUKH 3IEKTPUYECKOTO TOKA. 1
DeKTpuydecKas Ienb U e€ COCTaBHBIC YACTH.
32. DneKTpuYecKuil TOK B MeTaiax. JlelcTBus 1
AIIEKTPUUYECKOTO TOKa. HampasieHue 31eKTpu4ecKkoro
TOKaA.
33. Cuna toka. Amnepmerp. 3mMepeHue Critbl TOKA. 1
34. JlaboparopHas pabota Ne 4 «CHopKa 31eKTprUIecKon 1
IIENH 1 I3MEpPEHHE CHIIBI TOKA B €€ pa3IMYHBIX YUacTKax.
35. DneKTpuuecKoe HanpsikeHne. EAMHULIBI HalIpsKeHUS. 1
Boaer™merp. M3Mepenne HanpsikeHusl.

36. JIaGoparopHas pabota Ne 5 «3mepenue HanpsKeHUs Ha 1
Pa3NUYHBIX yYaCTKAX DJIEKTPUUECKOH IIETIN.

37. DJEeKTpUUECKOe COTPOTUBIIEHUE TPOBOIHUKOB. Y A€IbHOE 1
conpoTuBJeHHe. PeocTaTsl.

38. 3axon OMa I yJacTKa Ienu. 1

39. Pemrenue 3anau no teme «3akoH Oma. Beruncnenue 1
COITPOTHBIICHUS TPOBOTHUKAY.

40. JIaGopatopHas pabota Ne 6 «PerynupoBaHue cuibl TOKa 1
peocTaTomy.

41. JIaGoparopnas pabota Ne 7 «3mepeHue conpoTUBICHUS 1
MIPOBOJTHUKA TTPH IMIOMOIIH aMIIepMETpa U BOJILTMETPAy.

42. [TocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB. 1

43, [TapamiensHOe cOeTMHEHNE TPOBOTHUKOB. 1

44, O6o06maromuii ypok mno teme «Cuia Toka, HanpsHKeHUe u 1
COIMPOTUBIICHUE TIPOBOTHUKAY.

45. Kontponbnas padota Ne 3 «Cuna Toka, HanpspKeHUE 1 1
COIMPOTHUBIICHUE TIPOBOTHUKAY.

46. PaboTta u MOILTHOCTH ANEKTPUYECKOT0 TOKA. EquHUIIbI 1
PpabOoThI ANMEKTPUYECKOTO TOKA. ENUHUIIBI pabOThI
AJIEKTPUYECKOT0 TOKA, IPUMEHsIEMbIe Ha IPAKTHKE.

47. JlaGoparopnas pabota Ne 8 «3mepeHne MOIHOCTH 1




pa6OTbI SJICKTPHUYCCKOI'O TOKA B Z—)JIGKTpPI‘IGCKOfI JIaAMIIC)).

48. HarpeBanue nmpoBOTHUKOB 3JIEKTPUUECKUM TOKOM. 3aKOH 1
Jbxoyna-Jlenna. Jlamna HakanuBaHUs. DJIEKTPUUECKHE
HarpeBatenbHble Tpubopel. KopoTkoe 3aMbikaHue.
IIpenoxpanureny.

49, Konnencarop. 1

50. Pemenue 3amauy. 1

ol. Konrponsnas padora Ne 4 «Pabora 1 MOITHOCTh 1
AJIEKTPUYECKOro Toka. 3akoH [xoyns - JleHuay.

52. MarnuTHO€ 1noJje Toka. 1

53. DJIEeKTPOMArHuThl U UX IPUMCHCHHE. 1

54. JlaboparopHast pabota Ne 9 «CoHopka 31neKTpOMarHuTa u 1
UCIBITAHUE €T0 ICHCTBUSY.

55. [TocTosiHHBIE MarHUTHI. MarHUTHOE MOJIE TTOCTOSIHHBIX 1
MarHuToB. MarHuTHoe 1nosie 3emiu.

56. JleficTBe MarHUTHOTO TIOJISI HAa MPOBOJIHHUK C TOKOM. 1
DNEeKTPUIECKUHN JIBUTATENb.

S7. JlaboparopHas padota Ne 10 «3ydeHue 51eKTpudecKoro 1
JIBUTATEIISl TOCTOSIHHOTO TOKAY.

CaetoBsle aBienus (10 1)

58. Wcrounuku cBera. Pacipoctpanenue caera. 1

59. OTtpakeHue cBeTa. 3aKOH OTPAKEHHSI CBETA. 1

60. ITnockoe 3epkano. M300paxkeHne B TUIOCKOM 3epKaJie. 1

61. [Ipenominenue cBera. 3aKOH MPEIOMIICHUS CBETA. 1

62. JIunzel. OnTHyeckas cuiia JIMH3bIL. 1

63. N300paxkeHus, TaBaeMbIC JTMH3O0M. 1

64. JIaGopartopnas pabota Ne 11 «Ilonyuenue n3obpaxeHus 1
TIPY TIOMOIITA JIMH3BD.

65. I'na3 u 3penne. bauzopykocTs U 1anbHO30pKOCTh. QUK. 1

66. Pemrenue 3amau. 1

67. Kontponbnas padota Ne 5 «MtoroBasi KOHTpOIbHAS 1
paboTa»

IToBTOpenue (14)
68. Amnanu3 omuooK, TOMYIEHHBIX B UTOIOBOM KOHTPOJIBHOMN 1

pabore.




9 KUIACC

Ne Tema ypoxka Konnyects Hara
ypoKa 0 4acoB MIPOBEICHUS
9A/9b
3aK0oHBI B3aUMOJICHCTBUS U IBIKEHUS Ten (34 Jaca)
1. BBoaHBII HHCTPYKTaX 110 OXpaHe TpyAa. MarepuanbHas 1 01.09.23
touka. CucreMa oTyeTa. 05.09.23
2. [lepememenue. OnpeneneHre KOOPAUHATHI IBUKYILIETOCS 1 05.09.23
Tena 05.09.23
3. [Tepemernienue npu NpSIMOIUHEHHOM PaBHOYCKOPEHHOM 1 05.09.23
JIBUJKCHUU. 06.09.23
4, I'paduaeckoe nmpeacraBaeHne IBUKEHUS. 1 08.09.23
12.09.23
5. Pemenue 3amau o reme «I'padudeckoe npeacrapieHue 1 12.09.23
TIIBIDKECHUAY. 12.09.23
6. PaBHOyCcKOpeHHOE ABMKEHUE. Y CKOpEHUE. 1 12.09.23
13.09.23
7. CKopocTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO 1 15.09.23
nBrokeHus. ['paduk ckopocTH. 19.09.23
8. [lepemerienue npu paBHOYCKOPEHHOM JBUKECHUU. 1 19.09.23
19.09.23
9. Pemenue 3anay no Teme «PaBHOYCKOPEHHOE ABHXKEHUEY. 1 19.09.23
20.09.23
10. JlabopaTtopHas pabota Ne 1 «MccnenoBanue 1 22.09.23
PaBHOYCKOPEHHOT'O JBIKEHUs 0€3 HauaJIbHOW CKOPOCTH» 26.09.23
11. OTHOCUTENHHOCTD JIBHXKCHHUSI. 1 26.09.23
26.09.23
12. WueprmansHeie cucteMbl otdera. [lepBriii 3aK0H 1 26.09.23
HeroToHna. 27.09.23
13. Bropoii 3akon HeioTona. 1 29.09.23
03.10.23
14. Pemenue 3amad mo treme «BTopoii 3akoH HetoToHay. 1 03.10.23
03.10.23
15. Tperuii 3akoH HproToHa. 1 03.10.23
10.10.23
16. Pemenue 3amau Ha 3akoHsl HproTOHA. 1 06.10.23
10.10.23
17. Kontponsnas padora Nel o teme «lIpsimonuneiinoe 1 10.10.23
PaBHOYCKOPEHHOE JIBIDKEHUE. 3aKOHBI HbI0TOHAY. 11.10.23
18. AHanu3 KOHTPOJBbHOH paboTsl 1 Koppekius Y'Y /1. 1 13.10.23
CBoOoaHoe majeHre. Y CKopeHrue CBOOOHOTO TTaICHHS. 17.10.23
HesecoMocTs.
19. JlabopaTtopHas padota Ne 2 «3mepenne yCKOpeHus 1 17.10.23
CBOOOHOTO MAJACHUSD) 17.10.23
20. Pemenne 3amau mo reme «CBOOOIHOE MTACHUE. 1 17.10.23
YckopeHne CBOOOIHOTO MaACHHS 20.10.23
21. 3akoH BcemupHOTO TATOTEHUSI. 1 24.10.23

24.10.23




22. Pemrenue 3anau no teme «3aKOH BCEMUPHOTO TSATOTEHUSI. 1 24.10.23
27.10.23
23. YckopeHue cBOOOTHOTO MaieHUs Ha 3eMJIe U IPYTHX 1
HEOECHbIX TeJax.
24, [TpsiMonmHEHOE M KPUBOJMHEHHOE IBUKCHUE. 1
25. JIBr>KeHue Tena 10 OKPYKHOCTH C IIOCTOSIHHOM 110 1
MOJIYJIIO CKOPOCTBIO.
26. HckyccTBEHHBIE CHYTHUKH 3EMIIN. 1
27. Pemenue 3amad mo treme «/[BrkeHue tema mo 1
OKPY>KHOCTH C TOCTOSTHHOM 1O MOJTYJTIO CKOPOCTBIO.
28. Nmmynse Tema. UMmmysbe cuibl. 1
29. 3aKOH COXpaHEHHUs UMITYJIbCa TeJa. 1
30. PeakTuBHOE JBIKEHUE. 1
31. Pemenue 3a1a4 no Teme «3aKOH COXPAHEHUS UMITYIbCa» 1
32, 3aKOH COXpaHEeHHUsI YPHEPTUH. 1
33. Pemenue 3a1au Ha 3aKOH COXPAaHECHHS YSHEPTUU 1
34, KonTponbnas padota Ne2 no teme «3aKOHbI 1
COXPAHEHUS.
Mexanudeckue KojeOanus ¥ BOJHBL. 3BYK. (16)
35. AHanu3 KOHTPOJILHOM paboThl U Koppekius Y Y /1. 1
KonebarenbHoe amxenue. CBOOOAHBIE KOJIEOAHMS.
36. Benuuunel, Xxapaktepusyromue KojiedaTebHOe 1
JIBUKCHHE.
37. JlaboparopHas pabota Ne 3 «/ccnenoBanne 3aBHCHMOCTH 1
NepUo/ia U YaCTOThI CBOOOAHBIX KOJIEOaHUN HUTSHOTO
MasiTHUKA OT €r0 JITHHBD)
38. I"apmMoHnUecKue KojaeOaHusl. 1
39. 3aryxatonme Kosnebanus. BeiHyX/1eHHbIE KOJIeOaHusl. 1
40. Pesonanc. 1
41. Pacnipoctpanenue konebanuii B cpezie. BoiHbl. 1
42. Jlimaa BosiHbl. CKOPOCTH PacpoCTPAaHEHUSI BOJTH. 1
43. Pemenue 3anau no teme «JlyimHa BoaHbI. CKOPOCTH 1
pacrpoCTpaHeHHS BOJIHY.
44. VcTouHMKH 3ByKa. 3BYKOBbIE KOJIEOaHMS. 1
45, BricoTta, TeMOp ¥ TPOMKOCTbH 3BYKa. 1
46. PacnipocTpaneHue 3Byka. 3ByKOBBIE BOJIHBI. 1
47. OTtpaxxeHue 3ByKa. 3ByKOBOM pe30HaHC. 1
48. WuTepdepenys 3ByKa. 1
49, Pemenne 3amad mo reme «MexaHUUeCKHE KOJIEOaHUS U 1
BOJTHBI»
50. Konrtponsnas padora Ne3 o teme «MexaHU4YecKue 1
KOJIeOaHUsI U BOJTHBI»
DneKTpoMaruuTHoe nosie (26)
ol. AHanu3 KOHTPOJILHOM paboThl U Koppekuus Y'Y /1. 1
MarsuTHoO€ 1ozJe.
52, Hamnpasnenune Toka n HarpaBiIeHUE JIMHUI €T0 1
MarHMTHOTO TIOJISI.
53. OO6Hapy»XeHrne MarHUTHOTO TIOJIS 10 €T0 JACHCTBUIO HA 1




JJIEKTpUYECKUl TOK. [IpaBuio 1eBoi pykH.

54, Pemenue 3amau Ha mpuMeHEHWE TTPaBUJI JICBOU U TIPaBOi 1
PYyKH

55. MarnuTHas UHIYKIUS. 1

56. MarautHbIi OTOK. 1

57. SIBneHue IEKTPOMAarHUTHON MHAYKIIMU 1

58. JlaGopaTtopHas pabota Ne 4 «3y4ueHue siBIeHUS 1
AJIEKTPOMArHUTHON MHIYKIIUN

59. Hamnpasnenue nnaykimonHoro Toka. [Ipasmiio Jlenma 1

60. SIBiieHNe CaMOMHIYKIIUU 1

61. [Tonydenue u nepegaya NEPEMEHHOTO IEKTPHUUECKOTO 1
toka. Tpancdhopmarop

62. Pemenue 3anau o teme «TpanchopmaTtop» 1

63. DIEKTPOMArHuTHOE 1oJie. DIEKTPOMArHUTHBIE BOJHBI. 1

64. Konebartenbublit KoHTYp. [Toyuenue 3mekTpoMarHuTHBIX 1
KoJeOaHuH.

65. [IpuHIAIIBI paIOCBA3U U TEJIICBUICHMUS. 1

66. DneKTpoMarHuTHas npupojaa ceera. urepdepenuus 1
CBeTa.

67. [Ipenomiienue cBeta. PU3NYECKUN CMBICH MMOKA3aTeNs 1
IPETIOMIICHUSI.

68. [Tpenmomiienue cBeTa. 1

69. Jucnepcus cera. I[Bera Ten. Criektporpad. 1

70. Tunsl cnexTpoB. CrieKTpaJIbHBIN aHAIU3. 1

71. [Tornonienue u UCycKkaHUE CBETAa aTOMaMH. 1
[IponcxoxaeHne JIMHEWJaThIX CIIEKTPOB.

72. JIaGoparophas pabota Ne 5 «HaO:roeHue CruiomHoro u 1
JINHENYATOT O CIIEKTPOBY

73. Pemienue 3a1a4 Mo teme «IEKTPOMArHuTHOE TOJIey. 1

74. Pemienue 3a1a4 o reme «IEKTPOMArHUTHOE TOJIey. 1

75. O06001eHre U cucTeMaTr3aIlis 3HaHUH 110 TeMe 1
«DIEKTPOMArHUTHOE MOJIE»

76. Kontponbnas pabota Ne4 o TemMe «3JIeKTpOMarHuTHOE 1
1oJIe»

Crtpoenue aToma 1 aToMHOTO siipa (19)

77, AHanu3 KOHTPOJbHOHM paboThl 1 Koppekiust Y'Y /1. 1
PagnoaxktuBHOCTE. MoJienn aToOMOB.

78. PannoakTrBHBIE IpEBpaAIIEHUS] AaTOMHBIX SIIIED. 1

79. Pemrenne 3amad no reme «PanroakTUBHBIE PEBPALLIEHUS 1
ATOMHBIX SITIEPY.

80. DKcIepUMEHTaAIbHbIE METOJIbl MCCIIEOBAHMSI YACTHUII. 1

81. OTKpbITHE IPOTOHA ¥ HEUTPOHA. 1

82. CocTaB aTOMHOTrO s1pa. S 1epHbIE CUIIBI. 1

83. DHeprus cBs3u. Jledekr macc. 1

84. Pemenue 3a1a4 mo reme «Heprus cBszu. Jledekt macey. 1

85. Jlenenue sep ypana. LlerHas peakiusi. 1

86. Anepnsiii peaktop. [IpeoOpazoBanne BHyTpeHHEH 1

SHEPTUU ATOMHBIX SIIEP B JIEKTPUUECKYIO SHEPTHIO.




87. ATOMHas SHEPIeTUKA. 1
88. buonornueckoe aeiicTBrue paauamnuu. 3aKoH 1
paJIMOAKTUBHOTO pacraja.
89. Pemenue 3a1au mo treme «3aKoH pajiOaKTHBHOTO 1
pacragay.
90. TepMmosiiepHas peakius. 1
91. JlabopaTtopHas padota Ne 6 «/3MepeHre eCTeCTBEHHOTO 1
paaranuoHHOro (hoHA TO3UMETPOM)»
92. JlaGopaTtopHas padota Ne 7 «/3yuenue aeneHus sapa 1
ypana 1o (oTtorpadusiM roTOBBIX TPEKOB)
93. JlaGopaTtopHas padota Ne 8 «OreHka nepuojaa 1
MOJTypacnaaa HaXoIINXCs B BO3yX€E MPOJTYKTOB
pacriajia ra3a pajioHa»
94. JlaboparopHast pabota Ne 9 «M3y4ueHune TpeKoB 1
3apsDKEHHBIX YaCTHUIL TI0 TOTOBBIM (OTOTpadusiM»
95. KonTponbnas padota Ne5 mo teme «CtpoeHue atoMa u 1
ATOMHOTO SIJIPaY
Ctpoenue u 3BoJronus Beenennoii (7)
96. AHanu3 KOHTPOJILHOU paboThl 1 Koppekius Y Y /1. 1
Cocras, crpoeHue u npoucxoxaeHue CoTHeYHON
CUCTEMBEI.
97. bonpmme nnanersl COTHEYHOM CUCTEMBI. 1
98. Mauteie Tenna COJTHEYHON CHCTEMBI. 1
99. Crpoenue, uznyyenus u sBontonus CojiHIA U 3BE3 . 1
100 CtpoeHue u 3BOJIONUs BeeneHHOM. 1
101 Wroroast koHTposIbHAs paboTa 1
102 AHanu3 KOHTPOJIbHOHN paboTsl 1 Koppekius YV /1. 1

O06001eHre U cucTeMaTu3alus 3HaHuH 3a Kypce (QU3HKU
7-9 knaccoB




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYHEHUKA
» duszuka: 7-i kimacc: 0a30BbI YpoBeHb: yueOHMK, 7 kiacc/ [lepeimkun V.M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
» ®usuka: 8-i kiacc: 6a30BbI ypoBeHb: yueOHUK, 8§ kiacc/ [lepeimkua Y. M.,
NBanos A. U., Axunonepnoe obmectBo «M3narensctBo «IIpocBemenue»
» Gusnka: 9-it knacc: 0a30BbI ypoBeHb: yueOHuk, 9 knace/ [leppimkun U. M.,
I'ythuk E. M., UBanoB A. W., IletpoBa M. A., AkumoHepHO€ OOILECTBO
«3narensctBO «lIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

YMK «®Duznka. 7 Kimaccy

1. ®uszuka. Pabouas terpaab. 7 knacc (aBropsl T. A. Xannanoma, H.
K.XanHaHOB).

2. ®uzuka. Meroanueckoe nocobue. 7 kinacc (aBtopel E. M. I'ythuk, E. B.
Pr16akoBa).

3. ®usuka. Tectol. 7 kinacce (aBropsl H. K. Xannanos, T. A. XanHaHoBa).

4. ®uzuka. lunaktuyeckue matepuansl. 7 kiacc (aBropsl A. E. Mapom, E. A.
Mapon).

5. ®usuka. COopHUK BOMPOCOB U 3amad. 7—9 kiaccel (aBTopsl A. E. Mapos,
C. B. Ilo3zotickuii, E. A. Mapon).

6. DIIEKTPOHHOE MPUJIOKEHUE K YUCOHHKY.

YMK «®Puszuka. 8 xaaccey

1. ®uzuka. Meronuueckoe nocodbue. § kinacc (aBtopel E. M. I'ytHuk, E. B.
Pri6akoBa, E. B. [llaponuHa).

2. ®usuka. Tectsl. 8 kinacc (aBropsl H. K. Xannanos, T. A. XanHaHoBa).

3. @uzuka. Junaktuyeckue marepruansl. 8 kinacce (aBtopbl A. E. Mapow, E. A.
Mapon).

4. duzuka. COOpHUK BOIPOCcOB U 3amad. /—9 kmaccol (aBTopel A. E. Mapos,
C. B. Ilo3oiickuii, E. A. MapoH).

5. DNEKTPOHHOE MPWIOKEHHUE K YUCOHHKY.

YMK «Pu3zuka. 9 xmace»

1. ®usuka. TemaTnueckoe mianuponanue. 9 kiacc (aBrop E. M. I'yTHuUK).

2. ®uzuka. Tectrl. 9 kinacc (aBTopsl H. K. Xannanos, T. A. XanHaHoBa).

3. @uzuka. Junaktuyeckue marepuansl. 9 kinacce (aBtopbl A. E. Mapow, E. A.
Mapon).

4. duszuka. COOpHUK BOIMPOCOB U 3amad. /—9 kimaccel (aBTophl A. E. Mapos,
C. B. Ilo3oiickuii, E. A. Mapomn).

5. DAEKTPOHHOE MPHUIIOKEHUE K YUCOHUKY.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru http://elkin52.narod.ru/
http://www.all-fizika.com/
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