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MNOACHUTEJIBHASA 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 OOYYAIOIMXCS 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 MPEIMETHOrO COJACpP)KaHUS 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 HAyYHOTO METOo]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 MPEIANOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNbCTBA JUIsl TOTYYSHHSI BHIBOJIOB.

[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 peEIICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

npuoOpeTeHNE HWHTEpeca W CTPEMIICHHS OOydYaroluuxcsi K HaydyHOMY
U3YYCHUIO TPUPOJIbI, Pa3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIe TIO3HAHUSA M (pOopMUpOBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUSI KakK pe3yjbTaTa HW3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoOBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npodecCHOHANILHON JEeSTEIBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HAMpaBJICHUMU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEHUE YMEHUHN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SIBJICHUS M BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHMBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTelNb JIeJaeT BHIOOp MPOBEICHUS



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



1. COAEP’ KAHUE OBYYEHUSA
7 KIIACC

Paszgea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAIOLIEr0 MUPA.

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

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpemHocts n3mepeHnii. MexxayHapoaHasi CUCTEMA €IMHMUII.

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
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIbIO 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. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
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 IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

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
(KpUCTaJNIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  MPUTSHKEHUEM  WIH
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. /IBUKeHHe 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 JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE NOKosl. TpeHue B MpUpoe U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
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.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
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 yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000oukn 3emiu. OmbiT Toppuuermm. 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. Bo3ayxormiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO 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. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  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 MJIOTHOCTH >KUJIKOCTH.

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 pbiuara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. 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 paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

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

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 CIKATHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonnyectBo TemimoTel. YaenbpHasd TEIJIOEMKOCTh BEHIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMoc(hepHOTO
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLCHHS YJHEPTUH B TEMJIOBBIX MPOIECCAX.

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 M3MEHEHHH 00bEMa M 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 BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU Caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH 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 JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

HccnenoBanue siBIEHUS TEIMIOOOMEHA MpPU CMEIIMBAHUU XOJOAHOW U
ropst4er BOJIBL.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHON TEIIOTHI IIaBIEHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHHS MEXTY TEJIAMH).

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



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  AMAIEKTPUKH. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckas nenb. Cuina  TokKa.  DIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U NOTPeOUTENN dIEKTPUIECKO s3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJI 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.
DNEeKTPOCTaHIIMU 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 MAarHUTHOT'O NOJISL HA IPOBOJIHUK 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 1 peryanpoBaHie HANPSIKEHUS.

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.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydeHre MarHUTHOTO TIOJISi  TOCTOSIHHBIX ~ MAarHUTOB  TIPU  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 AeiCTBUS MarHUTHOTO TOJIS1 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 WHAYKIMOHHOIO
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
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

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

ITepseiit 3ak0H HeroToHa. Bropon 3akon Herorona. Tpetuii 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. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHON TOUKU. 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 MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 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
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
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 SHEPTUU IPU CBOOOHOM MaJCHUU.
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.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
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 THUIIOTE3bl: €CIW TIPU PABHOYCKOPECHHOM JIBMXKEHHH 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.

OnpeneneHue KECTKOCTU 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. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

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

3aryxaomue — koneOaHus.  BbpiHyxzaeHHble — KojeOaHusa.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA 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
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

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 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO 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, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C IIOMOIIBIO MOOMIIEHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpEHHee
OTpaX€HHE cBeTa. lIcronp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTtu4eckui CBETOBO/I.

Xox nydeit B coOuparorei JIMHse.

XO0J ny4yer B pacCEeUBAIOLIECH JIMH3E.

[Toryuenue n300pakeHNuii ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpPaKEHHUs CBETOBOrO Jyda OT yria
najIeHusl.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.
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4. Ilomydenue n300paxeHMii ¢ TOMOIIbIO COOUPAIOIIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

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 u mimanerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Asbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiienus. [lepuon nmomypacnana aTOMHBIX SI€ED.

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

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3IYyYECHHU Ha IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomol 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--00001IAOIIMN MOAYJIb IPEAHA3HAYEH AJI CUCTEMATU3aluU
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU 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
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHasi T'PAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAHUS



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

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yro 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 I IPOBEPKU TUIIOTES3 U MTOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



2. ITAHUPYEMBIE PE3YJbTATbBI OCBOEHHUSI TIPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3uku Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HAMpaBlIEHO Ha

JOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX M  MNPEAMETHBIX  00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare wuszyueHus (U3MKA HAa YPOBHE OCHOBHOTO oOIIero oOpa3oBaHUS Yy

oOyyaromierocs 0y1yT chopMHUPOBAHBI CIIETYIONINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— TPOSIBJICHHE HHTEpeca K HMCTOPUM MU COBPEMEHHOMY COCTOSIHHIO POCCHICKOU
(bu3NYeCcKON HAYKH;

— IIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTb K AKTMBHOMY YYacTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHUIN (PU3UKU;
— OCO3HAHHUE BAXKHOCTU MOPAIBHO--3THYECKUX MPUHLIMIIOB B ICATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS S

— BOCHPUSITUE ICTETUYECKUX KadyeCcTB (PU3UUYECKOM Hayku: €€ TapMOHHYHOIO
IMOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHUA:

— OCO3HAHHME IIEHHOCTH (IU3MYECKOW HAyKHW KaK MOIIHOTO HHCTPYMEHTA IO3HAHMSI
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHENILIEH COCTABIISIOIIECH KYJIbTYPHI;

— pa3BUTHE HAy4yHOM JH0003HATENBHOCTH, MHTEpeca K  MCCIEI0BaTEIbCKON
NEATENbHOCTH;

5) dpopmupoBaHus KyJbTYPbI 310POBbSI M 3MOIIHOHAJIBHOT0 0JIATONOTy YU

— OCO3HAaHHME LIEHHOCTH 0€30MacHOro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BAXKHOCTH MpaBUI OE30MACHOrO IMOBEACHUS Ha TPaHCIOpPTE, Ha J0porax, ¢
AIEKTPUUECKUM U TEIJIOBBIM 000PYI0BaHUEM B JIOMAIIIHUX YCIOBUSX;

— copMHPOBAaHHOCTh HaBbIKa pedIeKCHM, MPU3HAHUE CBOETO IMpaBa Ha OMIMUOKY U
TAKOI0 K€ MpaBa y JIPyroro 4ejI0BeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— QaKTHMBHOE Yy4YacTH€ B PEHICHUUM MNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpTraHW3aIlii, TOpOjJa, Kpas) TEXHOJOTUYECKOW U COLUAIBLHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCJEe U (PU3NYECKUX 3HAHUI;

— WHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOodheCcCuid, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

— OpHUEHTalusl Ha MpUMEHEHHE (U3MYECKUX 3HAHUW N7 pelIeHus 3aJad B 00JacTH
OKpYXKAIOLIEH Cpebl, IUJIAHUPOBAHMS TOCTYIIKOB M OLIEHKHM HX BO3MOXHBIX
NOCJEACTBUN JJIS1 OKPYKAIOLIEH CPEIbI;



e — OCO3HaHHUE TI00ATFHOTO XapaKTepa KOJOIMYECKUX MPOoOIeM U MyTel X pelIeHus;

o 8) ajanTanuu K U3MEHSIIOLIUMCS YCJIOBHSIM COLMATbHON U MPUPOIHOI Cpeabl:

e — TOTPeOHOCTH BO B3aUMOJICHCTBUU TPHU BHIMIOJHEHUU HCCICIOBAHUI U MPOECKTOB
¢u3nvecKoil HaIPaBIEHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM JIPYTHX;

e — MOBBIIIECHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JACSITeIbHOCTD;

e — MOTPeOHOCTH B (POPMHUPOBAHMH HOBBIX 3HAHM, B TOM uucie GOpMyIUpPOBATH UIEH,
HOHSTHS, TUIIOTE3BI O (PU3NYECKUX 00BEKTAX U SBJICHUSX;

e — OCO3HaHHUE Ae(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DUBHKH;

e — IUTAHMPOBAHHE CBOETO Pa3BUTH B MPUOOPETCHUN HOBBIX (PU3NUECKUX 3HAHUI;

e — CTpeMJICHHE aHaJIM3UPOBAaTh M BBIABIATH B3aUMOCBS3H MPHUPOJABI, OOIIECTBA H
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BaHUEM (PU3NICCKUX 3HAHUN;

e — OIICHKA CBOUX JICHCTBUH C Y4E€TOM BIMSHHUS Ha OKPY)KAIOIIYIO CPEIy, BO3ZMOMKHBIX
rJ100aJIbHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHuss mporpamMmbl 1O (PU3MKE HA YpPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus y oOydaromierocss OyayT c(pOpMUPOBaHbI MeTalpeAMeTHbIEe Pe3yJabTaThl,
BKJIFOYAIONINE TMO3HABATEIbHBIC YHUBEPCAJIbHBIE Y4YEOHBIC JCHCTBUSA, KOMMYHUKATHBHbBIC
YHUBEpCaIbHbIC yUeOHbIE ICUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

e BBIABIISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB (SIBJICHUN);

e YCTaHABIWBATh CYIIECTBEHHBIM MpPHU3HAK KJIaCCU(PUKALIUUA, OCHOBAHMS  JJIS
000011IeHNs U CPAaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pacCMaTPUBAEMbIX (paKTax, JaHHBIX
Y HAOJTFOICHHSIX, OTHOCSIINXCS K (PH3NICCKUM SIBIICHHSIM;

e BBIABIISITH IPUYMHHO--CJICICTBEHHBIC CBSI3H MPHU M3YUCHUU (PU3NYECKUX SBICHUUN U
MPOIIECCOB, JelaTh BBIBOJBI C HMCIOJB30BAaHUEM JCTYKTHBHBIX W WHIYKTHUBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3HUECKUX BEJINYUH;

e CaMOCTOSITEJNIBHO BBIOMpaTh CHOCOO perieHus y4deOHoH (u3mveckoil 3amayu
(cpaBHEHHME HECKOJIBKHX BAapHUAHTOB PEIICHHs, BBHIOOP HAWOOJEe MOAXOMSIIETO C
y4€TOM CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eCTBUA:

e HCIOJBH30BATh BOMPOCH! KAK MUCCIEI0OBATEIbCKUIM HHCTPYMEHT IMMO3HAHUS;

e TMPOBOAUTH IO CAMOCTOSITEIbBHO COCTABJICHHOMY IUUIaHY OIBIT, HECIOKHbBIN
bU3UYeCKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeT0BaHNE (PU3NIECKOTO SBIICHUS,



OIICHWBATh HA MPUMEHUMOCTh W JOCTOBEPHOCTh WH(MOPMAIINIO, MOJIYYCHHYIO B
XO0J1€ UCCJIEOBAHMS WIIA SKCIIEPUMEHTA;

CaMOCTOATENFHO  (OpMYyTUpOBaTh OOOOIIEHWS W BBIBOJALI IO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATh BO3MOKHOE JalibHEWIlee pa3BUTHE (PU3NYECKUX MPOIIECCOB, a
TAaK)K€ BBIJIBUTATHh TMPEINOJIOKEHUS 00 WX pPa3BUTUM B HOBBIX YCIOBHSIX H
KOHTEKCTax.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTh Pa3IMYHbIE METO/AbI, HHCTPYMEHTHI M 3alpOChl IPU MOUCKE U OTOOpE
uH(OpMAIUU WIH JAHHBIX ¢ YYETOM IPEIIOKEHHON yueOHOM Ppu3nueckon 3a1auu;
aHaJIU3UpOBaTh, CUCTEMATHU3UPOBATH M  UHTEPIPETUPOBATH  HUHGOPMAIUIO
Pa3JIMYHBIX BUJOB U (HOPM TMPEACTABIICHHUS;

CaMOCTOATENILHO BBIOUpATh ONTUMAIBHYIO (HOpMYy TpeAcTaBiIeHUs MHGOPMAIMKU U
WJUTEOCTPUPOBATH PEIIAEMbIE 3a/1a4K HECIIOKHBIMUA CXEMAaMH, IHarpaMMaMu, UHON
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KOMMyHI/IKaTHBHbIe YHuUBEpPCAJIbHbIC y‘leﬁﬂble IlCﬁCTBPISI:

B X0Jie 00CYXJEeHHUsl y4eOHOTO Marepuania, pe3ysibTaToB JIA0OPATOPHBIX paldOT H
IPOEKTOB 3aJlaBaTh BONPOCHI MO CYLIECTBY OOCYKIAaeMOW TE€Mbl U BBICKAa3bIBaTh
UJeH, HalleJeHHbIE Ha pEIIECHUE 3aJaud M ToJjepkKaHHe OJarokenaTeIbHOCTH
OOIICHMS,

COTIOCTABJIATh CBOHM CYXKIEHHUS C CYXKISHUSMHU JPYTrUX YyYaCTHUKOB [Majora,
OoOHapyXKMBaTh Pa3IM4YMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEIACTABNIATh PE3yJNbTaThl BBIMOJIHEHHOTO (DHU3MUYECKOrO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U UCTIOJH30BATh MPEUMYIIIECTBA KOMAHHON M HHINBUyaTbHOU paboThI
IIPU pEUICHUU KOHKPETHOM (U3HIeCcKOon MpoOIeMBbl;

OPUHUMATh IEJIM COBMECTHOM N€ATEIbHOCTH, OPraHU30BbIBATh NIEUCTBUSA MO €€
JTOCTHKEHHIO: PACHpeNeNaTh PO, OOCYXAaTh TPOIECCHl U Pe3ybTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJHATH CBOKO YacTh PabOTHI, JOCTHTas KaueCTBEHHOTO pe3ysibTara Mo CBOEMY
HAPAaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMHU WICHAMHU KOMAaH/Ibl;
OLICHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOUIMI NPOAYKT 1O KPUTEPUSM,
CaMOCTOSITENTLHO CHPOPMYTHPOBAHHBIM YUACTHUKAMHU B3aMMOCHCTBHSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

BBISIBIIATH MPOOJIEMbI B JKM3HEHHBIX W YYEOHBIX CHTYaIUAX, TPEOYIONTUX IS
perieHusi GU3NIECKUX 3HAHWM;



OpPUEHTUPOBATHCS B PA3IMYHBIX MMOAX0JAX MPUHATHSA PELIEHUN (MHIMBHIYaIbHOE,
INPUHATUE PELICHUS B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION );

CaMOCTOSITENIFHO COCTAaBIISITh alITOPUTM pelieHUs (PU3MUecKOr 3aJauu WM TUIaHa
UCCIIEJOBaHMs C Y4ETOM HMEIOUIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh IIPEIaraéMble BapUaHThI PELLICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIII/IOH3JIBHLIﬁ HHTEJJICKT.

JIaBaTh aJICKBaTHYIO OLEHKY CUTYallMu ¥ IIPEAJIarath IJIaH €€ U3MECHEHUS;
OOBSACHATh MPUYUHBI JTOCTHKEHUS (HETOCTHUKEHUS) PE3yJIbTaTOB JEATEIbHOCTH,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb (B TOM 4YHCJIE B XOJ BBIIOJHEHUS
(U3MYECKOro MCCIEIOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, yCTAHOBJICHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0d Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WIM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JIPYroro;

NpPU3HABaTh CBOE MPaBO HA OLIMOKY MpU peuieHUuH (U3MYECKUX 3aJady WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE )K€ IPABO APYIOro.

HPEAMETHBIE PE3YJIBTATDBI

K koHI1y 00y4yenus B 7 kj1acce nmpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHS: (PU3NYECKHE W XHUMHUYECKHE SBJICHHS, HaOIIOJCHUE,
DKCIIEPUMEHT, MOJEINb, THUIOTe3a, EAUHUILI (U3MUECKUX BEJIMYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSHUS BelecTBa (TBEPIOE, KUIAKOE, razo00pazHoe),
MEXaHUYECKOE JIBIDKEHHE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJMHENHOE),
TpaeKTopusl, paBHOJEHUCTBYIOIIAasl cuia, aedopmanus (ympyras, IlacTuueckas),
HEBECOMOCTbh, COOOILAIOIINECS COCY/IbI;

paznuyath sBieHus (Auddy3us, TEMIOBOE JABMKEHHUE YACTUI[ BEIIECTBA,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBH)KEHHE, MHEPLUS, B3aUMOJICUCTBUE
TEJI, PABHOBECHUE TBEPABIX TEJ C 3aKPEIUVIEHHOM OCBhIO BpallCHUs, Iiepenada
JaBJIEHUsI TBEPIABIMHU TEJIaMH, >KUJIKOCTSAMH M Ta3aMu, aTMOC(PEpPHOE [aBJICHUE,
IJIaBaHUE TeJ, MPEBPAICHUSI MEXAHWYECKOW »HHEpPruM) IO ONHCAHUI0 UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JAaHHOE
bu3HYecKoe SBICHHCE,

pacno3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpYXKaroIleM
MHUpE, B TOM 4YHcle (PU3MYECKUE SIBJICHHUS B MPUPOJE: MPUMEPHI IABUKEHUS C
Pa3JIMYHBIMHA CKOPOCTSIMHU B )KUBOU M HEKMBOM NPUPOJE, AEMCTBUE CUIIBI TPEHUS B
OpUPOJIE M TEXHUKE, BIMUSIHHE aTMOC(EpPHOro JaBIICHUS HA KUBOM OpraHu3M,



IUTaBaHUE PBIO, phIUard B TEJE€ 4YEJIOBEKa, MPH 3TOM MEPEBOAUTH MPAKTHUECKYIO
3aJa4y B y4eOHYIO, BBIACIATh CYHICCTBEHHBIE CBOWCTBA (MPU3HAKM) (UBUUYECKUX
SIBIICHUI;

OMKCHIBATh HW3YYEHHBIE CBOWCTBA Tel U (U3UYECKUE SBICHUS, MCIOIb3Ys
dbusznyeckue BeNUYUHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEMs, MYTh,
CKOPOCTb, CPEIHsISI CKOPOCTb, CHJa YNPYrOCTH, CWJIA TSXKECTH, BEC TeJa, CHIIA
TpeHUs, JaBjieHue (TBEPIOrO Tela, >KUJKOCTH, TIa3a), BBITAIKWBAIOMIAS CHJIA,
MexaHuveckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(h(UIMEHT
MOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHUECKasl U MOTEHIIUANIbHAS YHEPTHs), IPH
OMKMCAHUH MPABUIIBHO TPAKTOBAThH (PU3UUECKUIN CMBICI UCIIONb3YyEMbIX BETUYNH, UX
0o0O3HaYeHUsT M EAUHUIBI (PU3HYECKUX BEJIMYMH, HAXOAUTh (HOPMYJIbI,
CBSA3BIBAIOLIME JAHHYIO (PU3HYECKYIO BEIUYHHY C JIPYTMMHU BEJIMYMHAMHU, CTPOUTH
rpauKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBJICHUS M IPOLIECCHI, HUCIOJIb3YS
npaBWia CIOXKEHUsI Cui (BIOJIb OJHOW mpsMoi), 3akoH ['yka, 3akoH I[lackans,
3aKOH ApxuMena, MPaBUJIO paBHOBecUs] pbluara (0JI0Ka), «30J0TOE TMPABUIION»
MEXaHUKH, 3aKOH COXPAHEHHMsS MEXaHWYECKOW »HHEpruu, NpH STOM J1aBaTh
CIIOBECHYIO (OpPMYJIUPOBKY 3aKOHa U 3allUChIBaTh €ro MaTeMaTH4eCcKoe
BBIPAKEHUE;

OOBSACHATH (PU3MUECKUE SBJICHMS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€ CHUTyalud MPaKTUKO-OPHUEHTHPOBAHHOTO  XapaKTepa:  BBISBISTH
PUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JTOTMYecKUX I1aros
c onopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3UYECKUX SBJICHUN, PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3afaud B 1—2 JEHCTBUSA, UCHOJIb3Ysl 3aKOHBI U (OPMYIIBI,
CBsA3bIBaIOLIME (PU3MYECKUE BEIUYMHBL: HAa OCHOBE AaHajiu3a YCIOBHS 3aJaud
3aMKChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3UUYECKUE BEJIMUYMHBI B (POPMYIIBI U
IPOBOAUTH PACUYETHI, HAXOIUTH CIIPABOYHBIEC JAHHBIC, HEOOXOUMbBIE IJISl PELICHUS
3a/1a4, OIEHUBATh PEATMCTUYHOCTD MOJTYYEHHON (PU3NUECKON BETUUUHBI;
pacno3HaBaTh NpPOOJEMbI, KOTOPbIE€ MOXHO PEIIUTh MPU MOMOUIM (PU3UUECKUX
METO/IOB, B OINHMCAHMM HCCIEAOBAHMS BBIJEIATh MPOBEPSEMOE MPEANOIOKEHHUE
(rumote3y), pa3zivyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIH PE3yJbTaT, HAXOJUTh
OLIMOKH B XOJI€ OMbITA, /IeJaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

MPOBOJUTH OMbBITHl MO HAOTIOAEHUIO (PU3MYECKUX SIBICHUN WM (U3HUUECKUX
CBOMCTB Ted: (OpMYyJIHpPOBATH MPOBEPSIEMbIE MPEAINONOXKEHUS, COOUpaTh
YCTaHOBKY M3 TPEUIOKEHHOrO OOOpyIOBaHUS, 3amMChIBaTh XOJ ONbITa U
(dbopMynupOBaTh BHIBOBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUS] PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CHUITBI
U TEeMIEeparypbl C MCIOJb30BAaHUEM AaHAJIOTOBBIX M LU(POBBIX MPUOOPOB,



3alMChIBaTh MOKa3aHUs MPUOOPOB C yUETOM 33JaHHOM aOCOIOTHOM MOTPEIIHOCTH
U3MEPEHUN;

IPOBOJUTH UCCIIEIOBAHHE 3aBUCUMOCTH OAHON (hPM3MUECKON BETUYUHBI OT APYTOM
C HCIMOJb30BAHMEM TMPSMBIX HW3MEPEHUM (3aBUCUMOCTH TYyTH PaBHOMEPHO
JBIOKYILETOCSl TeJla OT BPEMEHMU JBHXKEHUS Tela, CUJIbI TPEHUS CKOJBKEHHS OT
Beca Tena, KauecTBa 00paboTKU MOBEPXHOCTEN TET U HE3aBUCUMOCTHU CHJIBI TPEHUS
OT IUIOIIAJIA CONPUKOCHOBEHUS TE€J, CHJbl YIPYTOCTH OT YAJIMHEHHS NPYKUHBI,
BBITAIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tellda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Teja, OT TIyOWHBI, HA KOTOPYIO
MOTPY’KEHO TEJI0, YCIOBHM TUIaBaHUs TEJ, YCIOBUN paBHOBECHS pblyara U 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOrO HCCIEAOBAaHMS, COOMpPATh YCTAaHOBKY H
BBINIOJIHATh U3MEPEHUS, CIAEAYS MPEI0KEHHOMY IIaHy, (PUKCUPOBATH PE3YyJIbTaThI
NOJyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIIMYUH B BHUJIE NMPEATIOKEHHBIX Ta0JIUL U
rpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHUs (DU3UUECKUX BEIMYMH (TUIOTHOCTH BEIECTBA
KUIKOCTH M TBEPIOTO TeENa, CUJa TPEHUS CKOJIbKEHUsS, AaBJICHUE BO3yXa,
BBITAJIKMBAIOIIAS. CHJIA, JEHCTBYIOIIAs HA TMOTPYKEHHOE B KUAKOCTbH TEIO,
KO3(Q(QUIUEHT  MOJE3HOro  JEWCTBUS  MPOCTBIX  MEXaHU3MOB),  cJleays
OpEJIOKEHHOW  MHCTPYKLUMH: TpU  BBIIOJHEHUH  HU3MEpPEHUl  colupartb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIATH 3HAUYEHUE UCKOMOM BEIMYHHBI;
coONI0aTh TpaBWia TEXHUKH OE€30MacHOCTM MpHu padore ¢ J1adopaTopHbIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLMUIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMICTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbl, 0APOMETP, phluar, MoABHKHBIH
Y HEMOJIBM>KHBIN OJIOK, HAKIIOHHAS MIJI0CKOCTb;

XapaKTEepPU30BaTh TMPUHLMUIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA MX OMHCAHUS (B TOM YHUCJE: TOJIIIUITHUKHA, YCTPOHUCTBO
BOJOINIPOBO/IA, THJIPABIMYECKUI MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBJICHUM U HEOOXOJAUMBIC
(bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH MpPUMEPHI (HAXOAUTh HWH(MOPMAIMIO O MpPUMEpPax) MNPAKTHUYECKOrO
UCIOJIb30BaHUsl (PU3UYECKUX 3HAHUI B MOBCEIHEBHOW KM3HU JUIsl 0OecredeHus
0e3omacHOCTH TpU OOpalieHuu ¢ MPUOOpaMu U TEXHHUYECKUMHU YCTPONCTBAMU,
COXpaHEHUsI 3JI0pPOBbsI M COONIOACHUS HOPM SKOJOTMYECKOrO TMOBEJACHUS B
OKPYXKAIOIIEU CPELE;

OCYILECTBIATh OTOOP MCTOYHMKOB MH(popmanmu B VHTEpHETE B COOTBETCTBUH C
3aJlaHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUW W IYTEM
CPaBHEHHUS PA3MYHBIX MCTOYHUKOB BBIACIATH MHYOPMAIMIO, KOTOpas SIBISAETCS
MPOTUBOPEYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;



WCIIOJIP30BaTh MPU  BBIMIOJHEHWM YYEOHBIX 3aJaHUil  HAyYHO--TIOMYJISIPHYIO
JTUTEPATYpy (U3HUECKOTO COACPNKAHUS, CIPABOYHBIC MATEPHAIbI, PECYPCHI CETH
NutepHer, BianeTb NpuéMaMud KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
“H(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC KPAaTKUE MTMCbMEHHBIE U YCTHBIC COOOIIEHHsI HA OCHOBE 2—
3 uCTOYHMKOB MH(MOpPMAIUU (HU3HUIECKOTO COMCP)KAHMS, B TOM YHUCIE IMyOIMIHO
JienaTh KpaTKue COOOIICHUS O pe3yibTaTaX MPOCKTOB WM YICOHBIX HCCIICIOBAHUH,
IpA ATOM TPAMOTHO MCIOJb30BaTh HW3YUYECHHBIM MOHATUUHBIN ammapar Kypca
(bU3UKH, COTPOBOXKIATh BHICTYIJICHUE MTPE3CHTAIICH;

MIPHU BBITIOJTHEHNUH YUEOHBIX MPOEKTOB U UCCIICIOBAHUMN pacipeaesiTh 00s13aHHOCTH
B IPYyNII€ B COOTBETCTBUU C MOCTABJICHHBIMH 33/1a4aMH, CJICAUTH 34 BBIITOJIHEHUEM
IUIaHa JEHCTBHH, aJIEKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JIEATCIBHOCTH
TPYNIIbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJICMCTBHUE, YYUTHIBAsI MHEHHE
OKPYKAIOIIHUX.

K koHiy 00yueHust B 8 kijiacce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

WCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTANIMYECKUE U aMOp(HbIE Tena,
HACBIICHHBI M HEHACBIIICHHBIM Map, BIJIAXHOCTH BO3AyXa, TeMIIeparypa,
BHYTPEHHSIS DHEPTUs, TEIIOBOM IBUTATENb, dJIEMEHTAPHBIA AIEKTPUUYECKUH 3apsil,
ANEKTPUUYECKOE TMOJIE, TPOBOAHUKHA M JTHUDJIEKTPUKHU, ITOCTOSHHBINA AIEKTPUYECKUI
TOK, MArHUTHOE I0JIE;

pa3nuuaTh sBJIEHUS (TEIJIOBOE pacIIMpeHHe U CKaTue, TeIulonepeaaya, TeraoBoe
paBHOBECHE, CMA4YMBAaHWE, KalWJULIPHBIE SBJICHUSA, HUCIApEHUE, KOHICHCALMS,
IJIaBJ€HWe, KpucTauM3auus  (OTBEplIeBaHME), KHUIIEHWE, Terlonepenaya
(TemI0npOBOHOCTD, KOHBEKIIHS, U3IIyYEHHE), dJIEKTPU3ALIMS TN, B3AUMOIECHCTBHE
3apsi0B, NEUCTBUSA DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJCHCTBUE
MAarHyTOB, I€UCTBUE MATHUTHOTO ITIOJISI HA IPOBOAHUK C TOKOM, DJIEKTPOMArHUTHas
WMHIYKIUS) O OINHUCAHUIO MX XapaKTEepPHbIX CBONCTB MW HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUN B OKpYyXKarollem
MUpE, B TOM 4Hciie (PU3HUECKUE SIBIICHUS B IPUPOE: TOBEPXHOCTHOE HATSKEHHUE U
KalWUISIpHBIE SIBJIEHUS B MPUPOJE, KpPUCTAUIBI B Npupoae, niiydeHue CoaHua,
3aMep3aHue BOJIOEMOB, MOPCKUE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra,
ANEKTPUUECKUE SBJICHUS B aTMocdepe, 3IEKTPUYECTBO KHUBBIX OPraHuW3MOB,
MarHuTHOE Toje 3eMiu, Apeid Mo0COB, POJIb MAarHUTHOTO MOJIS JUISl JKU3HU Ha
3emiie, MOJSPHOE CHUSHUE, MPU 3TOM MEPEBOJAUTH MPAKTHUECKYIO 3a/Jady B
yueOHYI0, BBIICIIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SBICHHIA;



ONKCHIBATh HW3YYCHHbIE CBOMCTBA TE€N U (PUINYECKUE SBIICHUSA, HCIIONb3YS
dbuznyeckre BeIMUMHBI (TEMIEpaTypa, BHYTPEHHS DHEPTHsl, KOJTUYECTBO TEIUIOTHI,
ylaelbHasg TEIUIOEMKOCTh BELIECTBA, YJENbHAs TEIUIOTA IUIABJICHHS, Y/AEJIbHAS
TEIUIOTa NMapooOpa3oBaHus, yAelbHas TEIJIOTa CTOPaHUs TOIUIMBA, KOA((ULIHUEHT
IIOJIE3HOTO JEHCTBHS TEIUIOBOM MAIIWHBI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1YyXa,
AIEKTPUYECKUI 3apsjl, CHJIa TOKa, AJIEKTPHUYECKOE HANpPSHKEHHE, COIMPOTHBIICHHUE
IPOBOJHUKA, VYAEJIBbHOE COMNPOTUBIEHUE BEUIECTBA, padoTa M  MOILIHOCTb
3JIEKTPUYECKOTO TOKA), IPU OMMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICI
UCIOJIb3YEMBIX BEJIWYUH, OOO3HAYEHUS M E€IUHUIBI (U3MUECKUX BEJIWYUH,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMH
BEJIMYMHAMU, CTPOUTH IpaKN U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBJICHUS W MPOLIECCHI, UCHOJIb3YS
OCHOBHBIE ITOJIOXKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOCHHMS BELIECTBA,
OPUHLIMII CYNEPIO3ULUU TOJeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUS
3apsna, 3akoH Oma Juisl ydacTKa Lenw, 3akoH J[oyisa—JIeHna, 3aK0H COXpaHEeHUs
SHEPrUu, MPU 3TOM JABaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3alHUCHIBATH €r0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3UYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLU IIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX I11aroB C
onopoil Ha 1—2 U3y4eHHBIX CBOWCTBA (PU3NYECKUX SBICHUMN, PU3HMUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

pemiate pacuy€THble 3aJaud B 2—3 JEHUCTBUS, HCIOJIb3YS 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOLME (PU3MYECKUE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3aMMChIBATh KPATKOE YCJIOBHE, BBIABISTH HEIOCTATOK JAHHBIX JJIs PEIICHHS
3aJlayu, BBIOUPATh 3aKOHBI U (POPMYIIbl, HEOOXOAUMBIE JJIs €€ PEIICHMs], IPOBOJAUTD
pacu€Thl M CpaBHUBATH MOJIYYEHHOE 3HAueHUE (U3MUECKON BEIMUMHBI C
W3BECTHBIMH JTAHHBIMU;

pacno3HaBaTh NpPOOJIEMbl, KOTOPbIE€ MOXKHO PEIIUTh MPU MOMOLIM (PUIUUECKUX
METO/IOB, HCIIOJIb3ysl ONHMCAHWE MCCIEOBAaHUS, BBIACISATh MPOBEPSEMOE
MPEANOoJoKEHNE, OLICHUBATh MPABWIBHOCTh MOPSIIKA MPOBEICHUS HCCIIEI0BAHMS,
JieNaTh BbIBOJBI,

MPOBOJIUTH OMBITHI 1O HAOMIOAEHUI0 (PU3UYECKUX SIBICHUN WM (U3HUECKUX
CBOMCTB TeNl (KamWJUIIpHBIE $IBJIICHUS, 3aBHCHUMOCTb JaBJICHHUS BO3AyXa OT €ro
o0bEMa, TemmepaTypbl, CKOPOCTH TMpOIlECCa OCThIBAHWA W HArpeBaHUsl NpH
U3IyYeHUH OT LBETa M3Iydarolmed (MOrjolarllei) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJABI OT TEMIIEPATypbl >KUAKOCTH M IUIOIIAIM €€ MOBEPXHOCTH,
ANEKTPU3aLUs TE€ U B3aUMOJECUCTBHUE JJIEKTPUUYECKHX 3apsiOB, B3aUMOJIECUCTBHUE
IIOCTOSIHHBIX MAarHUTOB, BU3YaJM3al¥sl MarHUTHBIX ITOJIEN MOCTOSTHHBIX MarHUTOB,



JEHCTBUSI MAarHUTHOTO TOJISi HA MPOBOJAHHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (POPMYJIMPOBATH MPOBEPSEMBIC
IPEINONIOKEHUsI, COOMpaTh YCTAHOBKY W3 TMPEMIOKEHHOTO 000pyI0BaHUS,
OIMKCHIBATH XOJI ONBITAa U (POPMYITUPOBATH BHIBOJIBI;

BBINIOJIHATh TPSIMbIE HW3MEPEHMsI TEMIIEpaTypbl, OTHOCHUTEIHHON BIIAXKHOCTH
BO3/lyXa, CHJIbI TOKa, HAMpPSKEHHUs] C HCIOJIb30BAaHUEM aHAJIOTOBBIX MPHOOPOB U
JaTYNKOB (PU3UYECKUX BEJIMYMH, CPaBHUBATh PE3yJbTAaThl U3MEPEHUIl ¢ y4ETOM
3aJlaHHOM aOCOJIIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIMUYHMHBI OT JPYTrou
C HUCIOJBb30BAaHUEM TPSIMBIX HM3MEpPEHUN  (3aBUCUMOCTH  COINPOTUBIICHUS
IPOBOJHMKA OT €ro JAJUHBI, IUIOMIAAX IONEPEeYHOr0 CEUEHUS W yAEIHHOTO
COIIPOTHBIICHUS BEIIECTBA MMPOBOJHHUKA, CUITBI TOKA, HAYIIETO Yepe3 MPOBOJHUK, OT
HaANpPsDKEHUS Ha MPOBOJHUKE, UCCIIEA0BAHNE OCIEA0BATEIBHOIO U NapauIeIbHOTO
COEMHEHHI MPOBOJHUKOB): IJIAHUPOBATh HCCJIEIOBAHUE, COOMPATh YCTAaHOBKY U
BBITIOJHATH U3MEPEHHUSI, CIEAYs MPEAT0KEHHOMY TUTaHy, (UKCHPOBATh PE3yIbTaThl
MOJyYeHHOW 3aBUCUMOCTH B BHUJE TaOMUIl W TpadHKOB, AeTaTh BBIBOJBI IIO
pe3ynbTaTaM HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEMYMH (yAETIbHAs TEIIOEMKOCTb
BEIIECTBA, CONPOTUBIEHUE IPOBOJHHKA, paboTa W MOIIHOCTH 3JIEKTPUUYECKOIO
TOKA): TUIAHUPOBAaTh HW3MEpPEHUs, COOMPATh SKCICPUMEHTAIBLHYIO YCTAHOBKY,
ClIeys TIPEAI0KEHHOW MHCTPYKIIUHY, ¥ BBIYUCIIATH 3HAYCHUE BETUYHHBI;
coONIO/IaTh TIpaBWia TEXHUKH O€30MacHOCTH Mpu padore ¢ J1abopaTopHbIM
00opy10BaHUEM;

XapaKTEePU30BaTh TMPHUHIIMIBI JCHCTBUS HM3YyUYECHHBIX NPUOOPOB W TEXHUYECKUX
YCTPOMCTB C OMOPOI Ha MX OMUCAHUS (B TOM YHWCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, TMapoBasi TypOWHa, aMIepMeTp, BOJBTMETP, CUETUYHUK DICKTPUUECKOU
SHEPrUM, SJIEKTPOOCBETUTENbHBIE MNPUOOPHI, HArpeBaTeIbHBIE 3JIEKTPONPUOOPHI
(mpuMepBbl), SMEKTPUUECKUE MPEAOXPAHUTENHN, FIEKTPOMArHUT, JIEKTPOIBUTaTENb
MOCTOSTHHOTO TOKa), WCIOJNB3ys 3HAHUS O CBOMCTBAX (PU3WYECKUX SIBICHUH WU
He00XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUUECKHUE YCTPOMCTBA M U3MEPHUTENbHBIE TPUOOPHI 110
CXeMaM U CXEMaTHUYHbIM pHUCYHKaM (PKUJIKOCTHBIH TEpPMOMETp, TEPMOC,
NCUXPOMETP, TUTPOMETpP, JIBUraTelib BHYTPEHHETO CrOpaHHUs, 3JEKTPOCKOII,
peocTaTr), COCTaBISATH CXEMbI JJICKTPUUECKUX IIETed C MOCIeOBaTeIbHbIM |
napajuleTbHBIM COSAMHEHWEM JJIEMEHTOB, pas3indas YCJIOBHBIE 0003HAYCHHS
AJIEMEHTOB 3JICKTPUUECKUX IIeTIeH;

OPUBOJUTH MpPUMEPHl (HAXOAUTh HHMOPMALMIO O MpHUMEpax) MPaKTUYECKOrO
UCIONIb30BaHUsl (PU3UYECKUX 3HAHUI B TMOBCEIHEBHOW KM3HU JUIsl 0OECHeUeHHUs
0e30MacHOCTU MpU OOpalIeHuu ¢ NpUdOpaMu U TEXHUYECKUMHU YCTPONCTBAMU,



COXPaHEHHUSI 3J0POBbS M COOJIOJEHUS HOPM OKOJOTHYECKOTO TIIOBEACHUS B
OKPYKaIoLIEN CpeIe;

OCYILECTBIATh MOMCK MHpopManuu (u3nueckoro conep:kanus B MHTepHete, Ha
OCHOBE MMEIOUINXCS 3HAHUWA U MyTEM CPaBHEHUS JOIOJIHUTEIBHBIX HCTOYHUKOB
BBIIETIATh MH(OpPMALIMIO, KOTOpas SIBISETCS NPOTUBOPEYMBOW WIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIONb30BaTh TMPH BBINOJHEHUHM YYEOHBIX 3aJaHUil  HAyYHO--TIOMYJISAPHYIO
JAUTEpaTypy (U3NYECKOTO COJEp)KaHUs, CIIPaBOYHBIE MaTepUalbl, PECYPChl CETU
WnTepHer, Bhnaaerb NpuéMaMu KOHCIIEKTHPOBAHMSI TEKCTa, MPeoOpa3oBaHUsA
UH(pOpPMaIIMU U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MHUCbMEHHBIE M KpPAaTKUE YCTHBIE COOOIICHHs, 00001as
uHGOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO CONIEPIKaHUSA, B TOM YHUCIIE
nyOJIMYHO TPEACTABIATH PE3YJbTaThl IMPOEKTHOW WM HCCIEA0BATEIBCKOM
NESATENIbHOCTH, MPU 3TOM TPaMOTHO MCIOJNb30BaTh HW3YUYECHHBIH TOHATHUIHBIN
amnmapar Kypca GU3HKH, COMPOBOKIAThH BHICTYIIJICHUE MPE3CHTAIUEH;

IpU BBHIMOJTHEHUH YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3UYECKUX MPOIIECCOB
pacmpenenartb OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C IOCTaBICHHBIMH
3aJjayaMM, CJEIUTh 3a BBIIIOJHEHUEM IUIaHA ACHCTBUII M KOPPEKTHUPOBAThH €ro,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JAESTEIBHOCTb I'PYIIbI, BHICTPAUBATh
KOMMYHHMKAaTHBHOE  B3aWMOJICWCTBHE, TMPOSIBJISAS ~ TOTOBHOCTH  pa3pemniarhb
KOH(DJIUKTBHI.

K xonity 00y4yeHusi B 9 kijiacce npeMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh IOHATHSA: CHUCTEMa OTCYETA, MarepuaibHas TOYKA, TPAEKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHMYECKOTro  JIBWKEHHs,  jAepopmauus  (ympyras,
IUTACTUYECKAs), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M
HEeperpy3ku, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TENO, LIEHTP TAKECTH TBEPIOTO
TeNa, pPaBHOBECHE, MEXaHWYECKHe KOJeOaHHWs U BOJHBI, 3BYK, HH(Pa3ByK H
yIIBTPA3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKajda 3JEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPhl MCITYCKaHUS M TMOTJIOUIEHUS, anbda-,
0eTa- U raMMa-u3JIyyeHus, U30TOMbI, IAEPHAS] SJHEPTETUKA;

pasnuyarh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE JBUKEHUE,
pPaBHOYCKOPEHHOE MpPSIMOJIMHENHOE JABW)KEHHE, CBOOOJHOE TMaJeHUE  Ted,
PaBHOMEpPHOE JBW)KEHHE II0 OKpPYKHOCTH, B3aWMOJEHCTBUE TE€J, PEAKTUBHOE
JBUKEHUE, KOJIeOaTeNbHOE ABM)KEHHE (3aTyXalollle U BhIHYKICHHbIC KOJIeOaHus),
PE30HAaHC, BOJIHOBOE  JBWKEHWE, OTpPAXKEHUE  3BYKa, MPSIMOJUHEHHOE
pacnpoCTpaHEHUE, OTPAKEHHE W NPEIOMIIEHUE CBETAa, II0JHOE BHYTPEHHEE
OTpa’kKeHUE CBETa, Pa3joKEHUE OEIOro CBETa B CIEKTP U CIOKEHHE CIEKTPaIbHBIX
L[BETOB, JAMCIIEPCUSl CBETA, €CTECTBEHHAas pPaJWOaKTUBHOCTb, BO3HUKHOBEHHE



JMHENYATOr0 CMEKTpa M3Iy4YeHHs) M0 OMHCAHWIO MX XapaKTEPHBIX CBOWCTB W HA
OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHNUE;

pacro3HaBaTh MPOSBICHWE W3YYEHHBIX (U3MUECKUX SIBJICHUN B OKPY)KAIOIIEM
Mupe (B TOM uucie (U3MYECKUE SIBJICHHS B MPUPOJE: TPUIMBBI U OTJIMUBBI,
nBwkeHue TutaHeT COJMHEYHOW CHCTEMBbI, pPEaKTUBHOE JBUKEHUE JKHUBBIX
OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KWBOTHBIMH, 3€MIICTPSCEHUE, CEHCMUYECKUE
BOJTHBI, IIyHaMH, 3X0, [IBETa TEJI, ONTHYCCKUE SIBJICHUS B MPUPOJIE, OMOTOTHIECKOE
JNEUCTBUE BHUAMMOIO, YJIbTPA(PHUOIETOBOTO M PEHTTEHOBCKOIO M3JIy4YEHUH,
€CTECTBEHHBIN pagUOaKTUBHBIA (OH, KOCMHYECKHE JIy4Hd, pPaJHMOaKTHBHOE
U3ITy4eHHE NPUPOJHBIX MHUHEPAJIOB, JEUCTBHE PATUOAKTUBHBIX HU3IyUYEHHH Ha
OpraHW3M dYeJIOBEKa), MPH 3TOM IEPEBOAUTH MPAKTUUYCCKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

ONKCHIBATh HW3YYCHHBIE CBOWCTBA Tel U (UUYECKUE SBICHUS, HCIOIb3YS
dbusznyeckue BENUYMHBI (CpeAHSsT W  MIHOBEHHas CKOPOCTh Teja TIpH
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPECHHE, TIEPEMEIICHHE, yTh, YIJI0Bas CKOPOCTh,
CWJIa TPEHUS, CWJIa YOPYTOCTH, CUJIa TSDKECTH, YCKOpPEHHE CBOOOAHOTO MaJleHUs,
BEC Tela, UMIYJbC Teja, MMIYJIbC CHUJIbI, MEXaHW4YeCKas padoTa W MOIIHOCTH,
NOTEHIIMAIbHASL  SHEPTUsl Teja, MOJHITOrO0 HaJ TOBEPXHOCTHIO  3EMJIH,
NOTEHIIMAIbHAS DJHEPTrUs CXKATOW TMPYKUHBI, KUHETHYECKas DHEPrus, IOJHAs
MeXaHUYeCKas SHEePIHs, TEPUOJ U 9acToTa KoJieOaHUH, JIIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTeNIb IMPEIOMJICHUS CPEIbl), TIPH
OMMCAHUK TPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICI HCIHOJb3YEMbIX BEIUYHH,
o0O3HaueHUssT ¥ EAUHUIBI (U3MYECKHX BEJIMYMUH, HAXOAUTh  (OPMYJIBI,
CBS3BIBAIONIUE JAHHYIO (M3UYECKYI0 BETUYMHY C JIPYTMMU BEJIMYMHAMU, CTPOUTH
rpaduKy U3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,

XapaKTEPU30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBICHUS WM TPOIECCHI, HCIIOIB3YS
3aKOH COXPAaHEHUS OHEPTrUM, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIIMI
CYTIEPIIO3UIINU CUJI, IPUHIIAI OTHOCUTENbHOCTH ["anumes, 3akonbl HploTOHA, 3aKOH
COXpaHCHUS HMMITYJIbCa, 3aKOHBI OTPAXEHUS M TMPEIOMJICHUS CBETa, 3aKOHBI
COXpaHEHUS 3apsAI0BOTO M MACCOBOTO YHCE TPH SJICPHBIX PEAKIUAX, MPU ITOM
JlaBaTh CIOBECHYIO (hOPMYJIUMPOBKY 3aKOHA U 3alUChIBaTh €ro MaTEeMaTUYECKOE
BBIPKCHHUE;

OOBSACHATHh (PU3NUYECKUE TMPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTYyallMi TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPHYUHHO--
CJICICTBCHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTHYCCKUX IIIaroB ¢ OMIOPOM Ha
2-3 W3YYCHHBIX CBOWCTBA (U3MYECKUX SBICHUHN, (DU3UYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTh pacu€THble 3ajaud (ONMUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3YsI 3aKOHBI ¥ (DOPMYJIbI, CBA3BIBAIOIIME (PU3NYECKHUE BEIUUYMHBI: HA OCHOBE



aHallM3a YCJIOBUA 33/1a4l 3aMUChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTAIOIINE
WM U30BITOYHBIC JTaHHBIC, BBHIOMpATh 3aKOHBI M (OPMYIIbI, HEOOXOAMMBIE IJis
pelieHusi, MPOBOJAUTh pPacy€Thl M OIEHUBATh PEATUCTUYHOCTH MOJYyYEHHOTO
3HauYeHUS (PU3NYECKON BEITUUUHBL;

pacrno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MpPU MOMOUIM (PUIUUECKUX
METOJIOB, HCIIOJIb3YySl  ONHCAaHWE HCCIEAOBAHHUA, BBIICIATH IPOBEPSEMOE
IPENOIOKEHNE, OIEHUBATh MPABUIBLHOCTh MOPSAKA MPOBEACHUS WCCIETOBaHMUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U ONBITOB;
MPOBOJUTH OMbBITHI MO HAOTIOJEHUIO (PU3MYECKUX SIBICHUN WU (U3HUECKUX
CBOMCTB Tell (M3yueHHEe BTOPOro 3akoHa HpI0TOHA, 3aKOHA COXpAaHEHMs SHEPTUH,
3aBHCHUMOCThH TE€pHOJa KOJICOaHWH MPYXKUHHOTO MAasTHUKAa OT Macchl Tpy3a U
KECTKOCTH TPYKUHBI W HE3aBUCHUMOCTh OT aMIUIMTYABl MAalbIX KOJeOaHUH,
OPSIMOJIMHEMHOE pPacHpOCTpPaHEHUE CBETA, PA3JIOKEHHE OEIoro CBeTa B CIHEKTD,
U3yYEHUE CBOMCTB M300pak€HUsI B IUIOCKOM 3€pKaje U CBOMCTB H300pakeHUs
npeaMeTa B coOMparoiie JInH3e, HaOII0/ICHUE CIUIONTHBIX U JIMHEWMYAThIX CIIEKTPOB
U3JIyYEHHUs): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOUHOrO Habopa
00Opy/IOBaHUs, OMHCHIBATH XOJI OMBITA M €ro pe3ysibTaThl, (OPMYyIUPOBATH
BBIBOJIBL;

IPOBOAUTDH NMPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONpeAessis cpeaHee
3HaUCHUE HM3MepsieMOil BeMMUYMHbI (POKYCHOE pacCTOSTHUE COOMpAIOIIEH JIMH3bI),
000CHOBBIBAaTh BBIOOP CI1OCc00a U3MepeHus (M3MEPUTEIHLHOTO MTPUOOPA);

IPOBOAUTDH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIIMYMH C HCIOIb30BaHUEM
OpsSIMBIX M3MEPEHUH (3aBUCHUMOCTh IMYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JNBUKEHUM O€3 HadyaJlbHOM CKOpOCTH, NEepuoAa KoJeOaHWi MaTeMaTHueCKOIo
MasiTHUKA OT JYIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHSI CBETa OT yIJia MaJCHUS U
yriaa TpeNIoMJICHHS OT  yrjia TajeHus): IJIaHHUpOBaTh  HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCUPOBATh pE3yNbTaThl MOJYyYECHHOU
3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BUJEC TAONHI] U rpaduKOB, NEJIaTh BBIBOJIBI
10 pe3yJIbTaTaM HCCIIEA0BAHNUS;

MPOBOJUTH KOCBEHHBIC M3MEpEHUs (U3NYCCKUX BEITUYHMH (CpEaHSST CKOPOCTh H
YCKOpEHHE Teja TpPH PaBHOYCKOPEHHOM MABM)KCHHUHU, YCKOpPEHHE CBOOOJIHOTO
najieHus1, )KECTKOCTh MPYKUHBI, KOIPPUITUEHT TPEHHS CKOIBKECHHSI, MEXaHUYECKasl
paboTa M MOIIHOCTb, YacTOTa M TMEpUOJ KOJeOAaHWW MAaTeMaTU4ecKoro W
NPYXKHHHOTO MasTHUKOB, ONTHYECKAsi CHJla COOMpAIONIe JTUH3bI, PallOaKTUBHBINA
¢oH): TMIAaHUPOBATH HM3MEPEHHUs, COOHMpATh HSKCICPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJIHATHh U3MEPEHUS, CIACAYS MPEI0KEHHON HHCTPYKINH, BEIYUCISATH 3HAUCHHE
BEJIMYMHBl W AaHAIU3UPOBATh IMOJyUYEHHBIE PE3yabTaThl C YYETOM 3aJaHHOM
IIOTPEIIHOCTH U3MEPEHNN;



coOmoaaTh TpaBWia TEXHUKKM Oe30macHOCTH mpu padoTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

pa3ianyaTh OCHOBHBIC MPHU3HAKUA M3YUYCHHBIX (DU3MUECKHX MOJIENEH: MaTepraibHas
TOUYKa, aOCOJIIOTHO TBEPAOE TENO, TOUCUHBI UCTOYHUK CBETA, Jy4, TOHKas JIMH3A,
IUTAHETapHAsl MOJIEIb aTOMa, HYKJIOHHAsI MOJIEJIb AaTOMHOTO $1/1pa;

XapaKTepU30BaTh MPHUHIMIIBI JCUCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONOpPOMl Ha HMX ONHCAHHUS (B TOM YHCIE: COHAOMETP, AATYUKHU
IIOJIOKEHUS, PACCTOSIHMSI U YCKOPEHMs, pakera, »3XOJOT, OYKH, I[EpUCKOII,
¢oroanmapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKON, JO3UMETP, Kamepa
Bunbcona), uCosb3yst 3HaHUS O CBOMCTBAX (PM3MUYECKUX SIBJIEHUM U HEOOXOIMMBbIE
(du3nYecKre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IIPOLECCOB IPH
pelIeHnN Y4eOHO--TIPAKTUUECKUX 3a/lady, ONTHYECKUE CXEMbI I IMOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie U COOUparoIieit JTMH3E;

NPUBOAUTH MPUMEPHI (HAXOAUTh HWH(MOpPMALMIO O MpUMEpax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PM3MYECKUX 3HAHMM B MOBCEAHEBHOM KM3HM JUIsl 0OECHEUEHHS
0€30MacHOCTH MpH OOpallEHUH C NMPUOOpPAMHM U TEXHUUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUSl 3J0pOBbSI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJISITh TOMCK WH(popmanuu ¢uznueckoro coaepxkanus B HHTepHere,
CaMOCTOSITENILHO (POPMYIHPYsI MOUCKOBBIM 3ampoc, HAXOAUTh MYTH ONpPEIEICHUs
JIOCTOBEPHOCTH TOJY4YeHHOM HH(OpMalMd Ha OCHOBE HMEIOLIUXCS 3HAHUN U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJI30BaTh MPU  BBHINOJHEHUM YYEOHBIX 3aJaHUM  HAy4YHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3HUECKOTO COJAEPM AHUS, CIPABOYHBIE MATEPHAJIbI, PECYPChl CETH
WuTepHer, Bnaaerb NpuéMaMu KOHCIEKTHPOBAHMSI TEKCTa, MpPeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3fgaBaTh COOCTBEHHbIE IHMCbMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJIbKUX HCTOYHUKOB (PU3NYECKOrO COAEpPKaHUS, MyOJIUYHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHON WM MCCIIE0BATENbCKOM AESITENIbHOCTH, TIPU
3TOM TPAaMOTHO HCIIOJIB30BaTh H3YYEHHBIM IMOHSATUWHBIM anmapar M3y4aemMoro
pa3nena (U3MKM W CONPOBOXKIATh BBICTYIJICHHME IMpe3eHTalue ¢ y4éTom
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



3. TEMATUYECKOE [INTAHUPOBAHUE
7 KIIACC

KoaundecTBo yacoB
Ne HaumeHoBaHue pa3iesioB M TeM

n/n NMPOrpamMMbl Bcero

Pa3zpnen 1. ®usuka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUpa

1.1 ®dusuka - HayKa o MPUPOe 2

1.2 dusznyeckue BETUINHEI 2 /1

13 EcrecTtBeHHOHAYUYHBINA METON
' MMO3HAHUS

Hroro no paszneny 6

Pa3nes 2. [lepBoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CrpoeHue BemiecTBa 1
BIKCHUE M B3aMMO/ICHCTBHE YaCTHII
2.2 A 2 /1
BEIIIECTBA
2.3 ArperaTHble COCTOSIHHSI BEILIECTBa 2 1

Wroro no pazneny 5

Kounrtpousb
/MIpakTHKA

Peanu3zanusi BOCIUTATEIBHOIO
NoTeHIMAJIAa YPOKa

YcraHoBieHue JIOBEPUTEIIbHBIX
OTHOIUEHUN MEXJy YYHUTEIEM H
00yJaroIMMuCs. [ToOyxneHme
oOygaronuxcs co0ro1aTh
O6HlerI/IH$ITLI€ HOPMBbI, ITPUHIOUIIBI
y4eOHOM JHACHUTUINHEL u
camoopranuzanuu. @opMupoBaHue y
oOyyaromuxcs MOJIOXKUTEILHOTO
OTHOIICHUA K IIPECAMCETY.

[IpuBneyenue BHUMAaHUS
oOyyaromuxcss K  HPaKTHYECKOH
3HAYUMOCTH M3y4aeMOIo Marepuaia.

WHnnnupoBaHne W HOJJAEPXKKA
CaMOCTOSITETIbHOM NeSITEIbHOCTH,
TBOPYECKOTO OTHOIIIEHUS K
BBITIOJTHEHUIO MIPAKTHYECKUX
3aganuil. dopMmupoBaHHME HaBBbIKa
IIOCTAHOBKH LeIn y4ueOHOU
JIeSITEIbHOCTH.

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

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

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

bubnunorexa LIOK
https://m.edso0.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

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

3.1 MexaHn4deckoe IBUKEHUE 3
3.2 WNuepuus, Macca, II0THOCTh 4
3.3 Cuita. Bunsr cun 14

Htoro no pazneny 21

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

4.1

4.2

4.3

4.4

[asnenue. Ilepenaua naBnexus

TBEPBIMU TEJIAMH, YKHIKOCTIMHU H 3
razamu

JlaBrieHHE )KUIKOCTH 5
ATMOC]epHOE TaBICHHE 6

JleficTBHE KUIKOCTU U Ta3a Ha
IIOrPY>KEHHOE B HUX TEIO

/1

1/2

1/3

[IpuBneuenue BHUMAaHHUS
oOydJaromuxcsi K MPaKTUYECKOM
3HAYUMOCTH U3y4aeMoro
Marepuana. VHunuupoBaHue u
MOJJIEPIKKA CaMOCTOSATEIIbHOMU
JIeATEIbHOCTH, TBOPYECKOTO
OTHOLIEHUSI K  BBINOJHEHUIO
MIPAaKTUYECKHUX 3a/1aHUM.
dopMupOBaHUE HaBbIKa
MOCTAHOBKM 1M y4eOHOM
JIEATENBHOCTH, IJTAHUPOBAHUS
yueOHO NEeSATEIbHOCTH.

YMmeHue pemaTts YU3nYecKue 3a1auH.

[TpuBneyenune BHUMAaHUS
oOydJarmuxcss K MPaKTUYECKOM
3HAYUMOCTHU H3y4aeMoro
Marepuana. HWHunuupoBaHue u
MOJIJIEPIKKA CaMOCTOATEIIBHOMN
JIeATETbHOCTH, TBOPYECKOTO
OTHOIIIEHUS K  BBINIOJTHEHHUIO
MPaKTUYECKHUX 3a/1aHUM.
dopmMupoBaHUe HaBbIKa
MOCTAHOBKH  IIeNd  Y4eOHOM
JIeATeTLHOCTH, OTCTaWBaHUE
COOCTBEHHOW  TOYKH  3pEHHS,
CaMOCTOSITEIBHOCTH "
CaMOKOHTPOJIA. PazButue
KpCaTUuBHOCTH MBIIJICHHUA,
WHUIIMATHUBBI, HaxXoJ4nBOCTH,

AKTHUBHOCTH nmpu pEeIICHUN

but6mmoreka [IOK
https://m.edsoo0.ru/7f416194

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

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

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edso0.ru/7f416194

bu6nmnorexa LIOK
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

Wroro no pazneny 21

Paszgea S. Pabora u MOIIHOCTH. JHEePrust

5.1 PabGora 1 MomHOCTH 3
5.2 [IpocThie MeXaHU3MBI 5
5.3 MexaHuueckasi SHeprus 4
Hroro no paszneny 12
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 68

1/1

/1

1/1

¢u3nuecKkux 3aaad.

[TpuBneuenue BHUMAaHMUS
0o0y4aromuxcst K MNPaKTUYECKOH
3HaYUMOCTHU U3y4aeMoro
Marepuana. VHunuupoBaHue u
HOJICpPIKKa CaMOCTOSITEJIbHOM
JIeSITEIIbHOCTH, TBOPYECKOT'O
OTHOIIEHUSI K  BBINOJIHEHHIO
IIPAaKTUYECKHUX 3a/1aHHM.
dopmupoBaHue HaBbIKa
MOCTAHOBKH  IICIM  Y4eOHOM
NeSITeIbHOCTH, OTCTauBaHUE
COOCTBEHHOM  TOYKH  3pEHHS,
CaMOCTOSITEIbHOCTH u
CAaMOKOHTPOJISI. PazButue
JIOTUYECKOIO MBIIUICHUS, YMEHHUS
aHaJIM3UPOBATh MOJTy4YEHHYIO
UHpOpMaLHIO, YMEHHUS
YCTaHaBIIMBATh MIPUYUHHO-
CIIE/ICTBEHHBIE CBSI3U,  J€JaTh
BBIBO/JIBI.

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

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

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

YMenus IJIaHUPOBAThH y‘IGGHyIO JACATCIIBHOCTD, Pa3BUBATH JIOTHYCCKOC MBIIIJICHUEC,

AHAJIM3UPOBATH MMOJTYYCHHYIO I/IH(l)OpMa]_[I/I}O, J€J1aTh BBIBOJGI. Pa3Burne KpE€aTUuBHOI'O

MBINUICHUSA, MTHUIIUATUBBI, HAXOAYUBOCTHU, AKTUBHOCTH IIPU PCILICHUU (1)I/I3I/I‘IeCKI/IX

3aj1ad4.

6/12


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

8 KVIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3/iesioB U TeM

Ne n/m
NMPOrpaMMabl Bcero
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7
1.2 TennoBsie porecchl 21
Hroro o pasneny 28

Pa3nes 2. JinekTpuyecKue H MATHUTHBIC SIBJICHUSA

DNeKTpUUECKUE 3apsbl.

2.1 3apsKEeHHbIE Tella U UX 7
B3aNMOJICHCTBHE

2.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 20

2.3 MarsuTHbIE SIBIICHUS 6

2.4 DNeKTpOMarHuTHask UHIYKIUS 4

Kontpoas/
IIpakTuka

215

/1

217

1/1,5

Peanu3anust BocIUTATEIbHOIO
NOTEeHUHAJA YPOKa

[TpuBneuyenue BHUMAaHUS
0o0y4armuxcs K IPAKTUYECKON
3HAQYUMOCTH HM3Y4aeMOro Marepuaa.

NHannmnupoBanue U HMOAACPIKKA
CaMOCTOSITEJIBHOM JESTEIbHOCTH,
TBOPYECKOTO OTHOILEHUS K

BBITIOJTHEHUIO MPAKTUYECKUX 3aJaHUH.
dopMupoBaHHWE HaBbIKa TTOCTAHOBKHU
el y4eOHOU JAesITeNbHOCTH.

[TpuBneuyenwue BHUMAaHUS
00yyJaronmxcs K MIPaKTUYECKON
3HAYUMOCTH M3y4aeMOro Marepuana.

Nuannuuposanne u MOJIJIEPIKKA
CaMOCTOSITSIILHOU JIeATEIILHOCTH,
TBOPYECKOTO OTHOIIIEHUS K

BBITIOJIHCHHUIO ITPAKTHYCCKUX 3aZ[aHI/II‘/’I.
YmMenue pemaThb (I)I/ISI/IIICCKI/IC Xanadu.
(I)OpMI/IPOBaHI/Ie HaBbIKa ITOCTAHOBKH

1en yaeOHOH NEeSITeTFHOCTH,
OTCTauBaHHWE  COOCTBEHHOW  TOYKH
3peHH, CaMOCTOSITEIIEHOCTH "

CaAMOKOHTPOJIA. PazButne normueckoro

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
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

MBIIIJICHUS,, YMEHHUS aHAJIM3UPOBAThH
MOJyYCHHYIO HH(OpMAINIO, yMEHUS
yCTaHABIIMBATh NPUYUHHO-
CJICZICTBEHHBIE CBSI3H, JI€JIaTh BHIBOJIBI.

Wroro no pazueny 37

YMeHus miaHupoBaTh Y4eOHYIO JIeATENbHOCTh, PA3BUBAThH JIOTMUECKOE MBIILJICHHE,
AQHAIM3UPOBATh TONYYCHHYIO HWH(POPMAIIHUIO, JlenaTh  BbIBOABL. PasButue
KpEaTWBHOTO MBILIUICHHUS, WHHULIUATHUBBI, HAXOAYMBOCTH, AKTUBHOCTH IIPH PEIICHUU
(hm3nueckux 3amad.

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME o8 6/14,5



9 KJIACC

HaumenoBanue pa3jaesioB
H TeM MPOrpaMmbl

Ne i/

Pa3zgen 1. Mexann4deckue siBJICHUSA

Mexanuueckoe IBMKEHUE U

1.1

CIIOCOOBI €r0 OIMCAHHMS
1.2 BsaumonerictBue ten
1.3 3aKOHBI COXPAHEHUS

Hroro no pazgeny

KoaunuecTBO 4acoB

Bcero

10

20

10

40

Pa3zgen 2. Mexanun4ueckue KOJIe0aHUA U BOJHBI

2.1 Mexannueckue KoneOaHus

2.2 MexaHnueckne BOJIHBI. 3BYK

Uroro no pazgeny

7

8

15

Kontpoas/
IIpakTuka

1/1

1/3

1/3

1/3

1/3

Peanu3zanusi BocnuTaTeJbHOI0
MOTEHIHAJIA YPOKa

HpI/IBJIC‘ICHI/Ie BHHMMAaHHA o6yqaroumxc;1

K IIPaKTUYECKON 3HAYMMOCTH
M3y4aeMOro MaTepuaa.
Nuannuuposanue u MOAJEPXKKA
CaMOCTOSITEJIbHOU JESATEIIBHOCTH,
TBOPYECKOTO OTHOLLEHUS K
BBINIOJIHEHUIO IIPAKTHUYECKUX 3aJaHMM.
@opMHpOBaHHE HaBbIKA IOCTAaHOBKHU

ey yueOHOU AesITeNbHOCTH.

HpI/IBJIe‘{eHI/Ie BHUMAHUA O6y‘IaIOIJ_[I/IXC$I

K MPaKTUYECKOU 3HAYNMOCTH
M3y4aeMoro Marepuana.
Nuannuuposanue " MOJIJIEPIKKA
CaMOCTOSITEIbHOM JIeITeILHOCTH,
TBOPYECKOTO OTHOIIEHUS K
BBINIOJIHEHUIO NPAKTHUYECKUX 3aJIaHH.
@opMUpPOBAHHE HaBbIKA IMOCTAHOBKH
Henu yueOHOI JIeATEIILHOCTH,

TJIAHUPOBAHUS yUeOHOU NEeSITETbHOCTH.
YmMmenue pemats GU3nIecKue 3aJauu.

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6anoreka LIOK
https://m.edsoo.ru/7f41a4a6

but6mmorekxa [IOK
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

Paznen 3. BJICKTPOMZIFHI/ITHOQ moJie 1 3JICKTPOMATrHUTHBIC BOJIHBI

31 :‘)J'IeKTpOMaFHI/ITHOG IOoJIE U
l QJICKTPOMAaruauTHBIC BOJIHBI

Hroro no pazgeny

Pa3zgen 4. CBeToBbI€ IBJICHUSA

3aKOHBI pacpOCTPAHEHUS

4.1
cBera
42 JIMH3BI U ONITHYECKHE
' IprOOPEI
43 PaszsioxkeHune OeI0ro cBeTa B

CIIEKTp

1/2

1/2

1/3

/2

HpI/IBJIe‘IeHI/Ie BHHUMAaHHUA O6yanOHlHXCH

K MIPaKTUYECKON 3HAYUMOCTH
H3y4aeMoro Marepuana.
NuannuupoBanue u MO/IEPIKKA
CaMOCTOSTEIbLHOMN JIeSITEIbHOCTH,
TBOPYECKOTO OTHOIIICHUS K

BBIIIOJIHCHHUIO IMPAKTUYCCKUX SaHaHHﬁ.
(DOpMI/IpOBaHI/IC HaBblKa IIOCTaAHOBKH

e y4eOHOH NEeSITeIbHOCTH,
OTCTaMBaHWE  COOCTBEHHOHW  TOYKH
3peHHs, CaMOCTOSITEIIEHOCTH "

CaMOKOHTpoJsl. Pa3Butue joruyeckoro
MBILUIEHUS, YMEHMS  aHaJIU3UpOBATh
NOJY4YEHHYI0 HMH(OpMAIMIo, YMEHUs
yCTaHaBIIMBAaTh MPUYHHHO-
CJICZICTBEHHBIE CBSI3H, JEJaTh BHIBOJIBI.

HpI/IBJIe‘{eHI/Ie BHUMAHUA o6yqafoumxc51

K MPaKTUYECKOU 3HAYNMOCTH
M3y4aeMoro Marepuana.
Nuannuuposanue " MOJIJIEPIKKA
CaMOCTOSITEIbHOM JIeITeILHOCTH,
TBOPYECKOTO OTHOIIEHUS K

BBINIOJIHEHUIO NPAKTHUYECKUX 3aJIaHH.
@opMUpPOBAHHE HaBbIKA IMOCTAHOBKH

Henu yueOHOI JIeSITEILHOCTH,
OTCTavBaHUe COOCTBEHHOI TOYKHU
3peHus, CaMOCTOSITEILHOCTH u

CaMOKOHTPOJIA. PasButne mormaeckoro
MBIIIJICHUA, YMCHHA AHAJIU3UPOBATH

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6anoreka LIOK
https://m.edsoo.ru/7f41a4a6

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a4a6

but6mmorexa [IOK
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

Hroro no pazneny 15

Pa3gen 5. KBanToBbI€e IBJIeHUSA

Hcnyckanue U MOIJIOLICHUE

5.1 4
CBETa aTOMOM

5.2 CrtpoeHne aTOMHOTO sipa 6

5.3 SnepHble peakuuu 7

Hroro no paszneny 17

Pa3nea 6. [loBTopuTe1bHO-00001IaK0IIM I MOYJIb

[ToBTOpeHue u 0600IIeHNE
6.1 cojiep)aHus Kypca GU3uKu 9
3a 7-9 xmacc

/1

1/1

1/1

/2

MOJyYEHHYI0 MH(POpPMAIUIO, yMEHHUS
yCTaHaBJIUBATh MPUYUHHO-
CJIEICTBEHHBIE CBSI3H, JEJaTh BHIBOIBI.

[IpuBnedyenne BHUMaHUS O0YyYarolUXCs
K IIPaKTUYECKON 3HAYUMOCTH
M3y4aeMOro MaTepuaa.
Nuanuuuposanue u MOAJEPKKA
CaMOCTOSITEJIbLHOU JESATEIIBHOCTH,
TBOPYECKOTO OTHOIIEHHUS K
BBINIOJIHEHUIO IIPAKTHUYECKUX 3aJaHHM.
@opMHpOBaHHE HaBbIKA I[OCTAaHOBKHU
LN yueOHOM JESTEIHOCTH,
OTCTauBaHUE CcOOCTBEHHOM TOYKHU
3peHus, CaMOCTOSITEJIBHOCTH "
CaMOKOHTpPOJsA. Pa3BuTue JIOrm4eckoro
MBILLUIEHHS, YMEHMS  aHAJIU3UPOBATh
MOYYEHHYI0 HUH(POpPMALUIO, YMEHUS
yCTaHaBIIMBAaTh IIPUYNHHO-
CJIEICTBEHHBIE CBSI3U, JEJIaTh BBIBOJBI.

YMenus MJIAHUPOBATH y4eOHYIO
JeSATEIbHOCTh, pPa3BUBaTh JIOTHUYECKOE
MBITIICHHE, aHaJIM3UPOBATH
MOJIYYeHHYIO MH(OpPMAITHIO, JIeNaTh
BBIBOJIBI. PasButue KpEaTUBHOIO
MBIIIVICHUSA, WHHUIOHWATHUBBI, HAXOJA4YHBOCTH,
AKTUBHOCTH TMPU pELICHHH (H3UUECKHX
3aj1a4.

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

bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

but6mmorekxa [IOK
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
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Nent/ Bcero DJIeKTpoHHBbIE IU(POBBIE
s Tema ypoxka 4yacos o0pa3oBaTejbHbIE PeCypPChl
®dusnka — Hayka o npupoe. SBieHus npupoasl
OuznyecKkue sIBICHUS
3 Ou3nYecKue BEIIMINHBI U KX U3MEPCHHE
4 Ypok-uccnenoanue "M3mepeHue TeMneparypbl Ipy MOMOIIH KUIKOCTHOTO
TEPMOMETPA U AaTYUKA TeMIepaTypbl”
5 MeTtoasl HayuHOTro no3HaHus. Onucanue PU3NIECKUX SBICHUI ¢ TOMOIIBIO bubmmoreka [JOK
Mozelen https://m.edsoo.ru/ff09f72a
6 VYpok-uccnenosanue "[IpoBepka rumnoTe3sl: JaTbHOCTh MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM 0O0JIbIIe, YeM OOJIbIIe BHICOTA ITyCKa"
7 Crtpoenue BeniectBa. ONBITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE bubnmnorexa [JOK
BEIIlECTBA https://m.edsoo.ru/ff09fe0a
8 JIBM>KeHME YacTHUIl BEUIeCTBa bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccnenoBanue «ONbITH 10 HAOIIOJECHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTtHbIe COCTOSIHHSI BEIIECTBA
1 Oco0OeHHOCTH arperaTHbIX COCTOsSTHUM BoIbl. O0O0O0IIeHHE IO pa3ety bubnmoreka [JOK
«IIepBoHauanbHbBIE CBEACHUS O CTPOEHUH BEIIECTBA https://m.edsoo.ru/ff0a0378
12 Mexanuueckoe IBKeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBHKEHUE bubmmorexa [JOK
https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EnunuIber ckopocTu bubnnorexa [IOK

https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

14

15

16
17
18

19

20

21

22

23

24

25

26
27
28
29

Pacuer mytu 1 BpeMeHH BHKEHUS
Nuepuus. Macca — Mepa UHEPTHOCTH TeN

ITnorHoCTh BemecTBa. Pacuer Maccel M 00beEMa Tea IO €ro INIOTHOCTH
JlaGopaTopHas pabota «OnpeaeneHue MmI0OTHOCTA TBEPOTO TelIay
Permrenue 3agau mo teMe "IlimoTHOCTE BeliecTsa"

Cuila Kak XapakTepUCTHKa B3auMoiecTBUs Tenl. Cunna ynpyrocty. 3akoH
I'yka

JlaboparopHast pabota «l/3ydeHne 3aBUCUMOCTH pacTspkeHus (jaedopmarm)
MIPYXKUHBI OT IPHIOKCHHOHN CHITBD)

[[“IBnenue Tsrorenus. Cuia TSKeCcTu

CBs13p MEXly CUJION TSKECTH U Maccol Tesa. Bec Tena. Pemenue 3agad o
teme "Cuna Tsoxectu"

Cuiia TSKeCTH Ha APYTUx IjIaHeTax. dusznaeckne XApPaKTCPUCTHUKHU IIJIAHET
N3mepenue cuit. JluHamomeTp

Bec tena. HesecomocTh

CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX 110 OJTHOM npsiMoi. PaBHoaelcTByrOIIast
cui

Pemenue 3amgad no reme "PaBHOgercTByOmas cui"
Cuna TpeHus u e€ BuAbl. TpeHue B NpUpPOJE U TEXHUKE

Ha60paTopHa5{ pa60Ta «I/I3y‘-ICHI/Ie 3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBKCHUA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0ae4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ala70

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

bubmmoreka [JOK



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

30

31

32

33

34

35

36

37

38

39
40

41

42

43

44

OT CUJIbI IaBJICHUSI M XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEI
Pemenue 3amayu Ha onpeeneHue paBHOICHCTBYIOIICH CHJITBI

Pemenue 3anau mo remam: «Bec tenay, «I'padudeckoe n3o0paxeHne cuim,
«Cunbl», «PaBHOJIECHUCTBYIOIIAS CHIT»

Kontponbnas pabota no temam: «MexaHudeckoe JIBHXeHHEY, «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe nuzodpaxenue cuimy, «CHITbD

Hasnenne. CriocoObl yMEHBIICHNUS U YBEJIUYCHUS JABIICHHS

JlaBienue raza. 3aBUCHMOCTb JaBJICHUS ra3a oT 00bEMa, TeMIIepaTypsl

Hepe)laqa JABJICHUA TBépIILIMI/I TCJIaMH, X KUAKOCTIMU U Ira3daMu. 3aKOH
TTackansa

I[aBJ’ICHI/Ie B X KHUJKOCTH U ra3c€, BHI3BAaHHOC Z[ef/'ICTBI/IeM CHIJIBI TSIDKCCTHU
Pemenne 3amau no reme «/laBiieHue B )KuAKOCTH U rase. 3akoH [lackans»
CooOmiaromuecs cocyabl

I'mppasinueckwmii npece
Manomertpsl. [lopuiHeBOH KUIKOCTHBIN HACOC

AtMocdepa 3emiit U IPUIUHBI €€ CYIIeCTBOBAHUS
Bec Bo3ayxa. ATmMocdepHoe naBieHne

N3mepenue atmocdepnoro aasinenus. Onsit Toppuuennu

3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUSI OT BBICOTHI HaJl YPOBHEM MOPS

https://m.edsoo.ru/ff0alcc8

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376

bubmuorexa [JOK
https://m.edsoo.ru/ff0a25b0

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2718

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3136

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2b5a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2da8

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

45
46

47

48

49

50

51

52

53
54

55

56

57

58

59

bapomerp-anepoua. ArMmocepHoe naBIeHUE HA PAa3IMUYHBIX BBICOTaX
Pemenue 3amau o reme " AtmocdepHoe naBieHue"
JleficTBHE ®KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeN0. ApXHUMe0Ba CUila

JlaboparopHast pabota «Onpe/ereHre BHITATKUBAIOIICH CHITBI, TEHCTBYOIIEH
Ha TEJI0, MOTPYKEHHOE B KHIKOCTH)

JlaboparopHas padota o reme «lccrnenoBanrue 3aBUCUMOCTH Beca Teja B
BOJIC OT 00bEMA MOTPYKEHHOU B KHUJIKOCTh YaCTH TEIIa»

IInaBanue Texn

JIaboparopHas padota "KoHcTpynpoBaHHe apeoMeTpa Ui KOHCTPYUPOBAHHE
JIOJIKM U oTipefieNieHue e€ rpy30noabEMHOCTH"

Pemenne 3amau no remam: «IlimaBanue cynos. Bo3nyxomnnaBanue»,
«/laBieHME TBEPABIX TEN, KUAKOCTEH U Ta30B»

KonTponbhas pabora no Teme «JlaBiieHue TBEpAbIX TEJ, KUIKOCTEH U ra30B»

Mexanuueckasi pabota

Momntaocts. EquHUIEI MOIITHOCTH

VYpok-nuccnenosanue "Pac4€r MOIIHOCTH, Pa3BUBAEMON NIPU MOABEME I10
necTHune"

HpOCTLIC MexaHu3Mbl. Peryar. PaBHOBECHE cul Ha pbryare

Prruaru B Texnuke, ObITy U nipupoje. JlJaboparopnas pabota «VccnenoBanue
YCJIOBHI paBHOBECHS pblyara»

Pemenue 3agad mo reme «Y ClIOBUSI paBHOBECHUS pblyara

https://m.edsoo.ru/ff0a2fc4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2fc4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3276

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

60

61

62

63

64

65
66

67

68

KoaddunmenT nonesnoro neiicteus mexanusma. JlabopatopHas pabora
«3mepenue KII/] HakIOHHOM MIOCKOCTH»

Pemenue 3agau mo reme "Pabora, momuocts, KITJ["
Mexanunyeckas sHeprus. Knnernueckas v moTeHIIMaIbHAs SHEPTHS

3akoH COXpaHECHUA MEXaHUYeCKOH OHEpIrun

YpoK-3KCIIepUMEHT 10 TeMe "IKCIEePUMEHTAIbHOE ONIPEACICHUE U3MEHECHUS
KMHETHYECKOHN M MOTEHIIMAILHON YHEPTUH IIPH CKAThIBAHUH TeJa 10
HAKJIOHHOM IUIOCKOCTH"

KonTponbHas padota mo Teme «PaboTa u MOIIHOCTE. DHEPTHUS
PesepBHblit ypok. Pabora ¢ Tekcramu 1o reme "MexaHnueckoe ABMKeHue"

PesepBHrlit ypok. Pabota ¢ Tekctamu o teme "JlaBneHue TBEPIBIX Ted,
SKUIKOCTEH U ra3oB"

PesepHblil ypok. Pabota ¢ Tekctamu o teme "Pabota. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne i/

10

11

12

Tema ypoka

OCHOBHBIE ITOJIOKCHHS MOJIGKYJIHPHO-KHHGTI/I‘{CCKOI;'I TEOPHUHU U UX OIBITHBEIC

MTOATBEPKICHUS

Macca 1 pazmep aTOMOB U MOJIEKYJI
Mopenu TBEPAOTO, KUAKOTO H ra3000pa3HOr0 COCTOSIHUI BEIeCTBa

OOBsicHeHHE CBOMCTB TBEPIOTO, KHUIKOTO U Ta3000pa3HOr0 COCTOSHUM
BEILIECTBA HA OCHOBE IOJIOKEHUIN MOJIEKYJIIPHO-KNHETUYECKON TEOPHUH

Kpucrannuueckue u amopgHbie Tena
CmauuBaHue ¥ KamWUIPHOCTh. [ToBEpXHOCTHOE HATSHKEHHE

TennoBoe pacmmpeHue u cxaTue

Temneparypa. CBsi3b TeMIIepaTyphbl CO CKOPOCTBIO TEIIJIOBOTO JBUKCHUS
YaCTHI]

Buytpennss sneprusi. CiocoObl U3MEHEHUs1 BHYTPEHHEH dHeprun

Bunel rerionepenaun

Ypok-koudepennus "IIpakTruueckoe UCMOIb30BaHNE TEMJIOBBIX CBOMCTB
BELIECTB U MaTEPHAJIOB B LIEJSAX dHeprocoepexenus"

KomnuecTBO TEIIOTEL. Y enbHas TEINIOEMKOCTE

Bcero
4acoB

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5256

bubmuorexa [JOK
https://m.edsoo.ru/ff0a540e

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5800

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5530

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5a26

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5c60

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6412

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a65c0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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16
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20
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22

23

24

25

26

27

ypaBHeHI/IC TemnoBoro dananca. Ternao00MeH U TEMIOBOE paBHOBECHUE

JlabGopaTopHas pabota "VccnenoBanue siBICHUS TEIUIOOOMEHA TIPH
CMEIIUBAaHUM XOJOJAHOUN U ropsiuei Boibl"

Pacuer xonuuecTBa TCIIJIOTHI, HGO6XOI[I/IMOFO AJIL Harp€BaHUA TCJj1a U
BBLACIIACMOTI'O UM IIPU OXJIAKICHHUN

JlaboparopHas padota "OnpenerneHre yaenbHON TETIOEMKOCTH BenecTBa"

3HGpI‘I/IH TOIIJINBA. YILCJII)HBJI TCILUIOTA CropaHusid

IInaBnexnue u OTBCPACBAHUC KPUCTAJUIMYCCKUX TCII. VaenpHas TemioTa
IJIaBJICHUA

JlaboparopHast pabota "OnpenereHne yaenbHON TEIUIOTH TUIABIICHUS JIbaa"

[TapooOpazoBanue u konaeHcauus. Mcnapenue

Kunenue. Y nenpHas Ternaora napooOpa3oBaHMs U KOHEHCAIUH.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(PEPHOTO JAaBJIECHUS

Brnaxxnocts Bo3nyxa. JlabopaTopHas padota "OnpeneneHre OTHOCUTENbHOM
BJIQ)KHOCTH BO3ayXxa"

Pemenne 3ama4d Ha OIPECACIICHUC BJIAXKHOCTH BO31yXa

[Tpuniuns! paboTs! TeroBbIX nBUrareneil. [laposas Typ6una. J[purarens
BHYTPEHHET0 CTOpPaHUS

KIIJ] TeruioBoro nsurarens. TerioBble ABUTAaTENN U 3alIUTa OKPYKAIOLIEH
Cpelsl
3aKOH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIUIOBBIX IPOLECCaX

IloaroToBka k KOHTpOHBHOﬁ pa60Te mo TeMe "TennoBEIe SIBJICHUS.
H3menenue arperaTHbIX COCTOSIHUM BCI_I_ICCTBa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7088

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a71d2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a72fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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36
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39
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41

42

43

KonTponbHas pabota o Teme "TermioBsie siBneHUs. VI3MeHEHNE arperaTHbIX
COCTOSIHUH BemecTna"

Onexrpuzanys Ten. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

VYpoxk-uccienoBanue "DaeKTpusanus TeJl HHIAYKIUEH U TIpU
CONPUKOCHOBEHUH"

B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

OnexTpuueckoe nojie. HanpspkeHHOCTH aekTpuyeckoro nosis. Ilpunnun
CYNEPIO3UIMHU IEKTPUUYECKHUX TOJIeH

Hocurenu snextpuueckux 3apsiioB. DineMeHTapHbli 3apsia. CTpoeHue aToma

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU. 3aKoH COXpPaHCHHUA SJICKTPHUICCKOI'O 3apsaaa

Pemenne 3aaa4 Ha MIPUMCHCHUC CBOMCTB SJICKTPUYCCKHUX 3apsa10B

QHGKTpI/IquKI/Iﬁ TOK, YCJIOBUS €0 CYIICCTBOBAHU . Hctounuku
QJICKTPHUYCCKOI'0 TOKa

JlericTBuUs DIIEKTPUYECKOTO TOKA

Ypok-uccnenosanue "JlelicTBHE IMEKTPUUECKOTO MOJISI HA TPOBOAHUKH U
OUDJIEKTpUKA"

DNeKTpUYecKuil TOK B MeTaiax, )KUJKOCTAX U Ta3ax
DneKTpudecKas Ierb U €€ COCTaBHbBIE YacTH
Cuna toka. JlabopaTopHas pabora "M3mepenue u peryimpoBaHie CUjbl TOKa"

DnexTpuueckoe HanpshkeHue. Bonbtmerp. Jlaboparopnas pabora
"N3mepenue U peryiupoBaHue HanpspkeHus"

COHpOTI/IBHCHI/Ie IMPpOBOAHUKA. Y aenbHOE COIIPOTUBJICHUEC BCIICCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ef6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8bd6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9e14

bu6nmoreka [JOK



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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JIaboparopHast pabota "3aBUCHUMOCTH JICKTPHUECKOTO COMTPOTUBIICHHS
MPOBOIHUKA OT €ro [UINHbI, IUTOIIAX MTOMIEPEYHOr0 CeUeHUs U MaTepuana'

3aBUCHUMOCTD CHJIbI TOKA OT HanmpspkeHus. 3akoH Oma JiJIsl ydacTka 1enu

JlaboparopHas pabota "HMccrnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO
4yepe3 Pe3uCTop, OT COMPOTHUBIICHHS PE3UCTOPA U HAIIPSDKEHUS Ha pe3ucTope”

ITocnepoBaTenpHOE U mapajiCJibHOC COCANMHCHUS IIPOBOJHUKOB

JlaboparopHast padota "lIIpoBepka nmpaBuiia CI0KESHUS HAPSDKCHUH TIpH
MOCJIEI0BATEIbHOM COEIMHCHUH JIBYX PE3UCTOPOB"

JlaboparopHas pabota "IIpoBepka mpaBuia ISl CHIIBI TOKA TIPU
apajyuieIbHOM COEAMHEHUN PE3UCTOPOB"

Pemenue 3amay Ha IMPUMCHCHHUC 3dKOHA Owma AJI pa3JIMIHOro COCAMHCHUA
IIPOBOAHHUKOB

PaGora u MOIIHOCTD JJICKTPUUYCCKOI'O TOKA. 3akoH Z[)I(OYJ'IH'.HCHLI&

JIaboparopHas padota "Omnpenenenne paboThl B MOIIHOCTH SJIEKTPHUECKOTO
TOKA"

DneKTpuuecKre Uenu U MOTPEOUTENH dIEKTPUUECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanne

ITonroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "DNEeKTPHUUECKUE 3apsbl.
3apshKEHHBIE Tella U UX B3auMozAecTBYsl. [10CTOSAHHBIN 21EKTpUUECKUN TOK"

KonrtponbHas pabota o Teme "DiaeKTpudeckue 3apsiibl. 3apspkeHHbIE Tea U
ux B3aumoencTBus. I1ocTOsIHHBIN 3JIeKTpUUECKUi TOK"

ITocTosTHHBIC MAarHUTEL, KX B3aNMOJICHCTBHE
VYpok-uccnenosanue "M3ydeHue nosien mocTOSTHHBIX MarHuTOB"

MarnutHoe mojie. MarauTHoe nosie 3eMJId B €ro 3HaYCHUE JJIA )KM3HU Ha

https://m.edsoo.ru/ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa44a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaas8

bubmuorexa [JOK
https://m.edsoo.ru/ff0aadle

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abd2c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0abea8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bu6nmoreka [JOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
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3emiie

OnbIT OpcTeaa. MarHuTHOE MOJIE SJIEKTPUUYECKOro Toka MarHuTHOE 1moJie
KaTYIIKA C TOKOM

[IpuMeHeHne 27IeKTPOMarHuTOB B TeXHUKE. JlabopaTopHast padora "M3yuenue
JIEWCTBUS MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM"

DNEeKTPOABUTaTENb IOCTOSIHHOIO TOKa. VIcIIo/Ib30BaHKE IEKTPOABUTaTENIEH B
TEXHUYECKUX YCTPONCTBax M Ha TpaHcnopre. JlabopaTopnas padora
"KoncTpyupoBanue u u3ydeHue padoThl 31eKTpOABUTaTENs"

OnsiTel Dapanes. 3aKoH eKTpoMarHuTHOM nHAykuu. [Ipasuno Jlenua

OnexTporeneparop. CriocoOsl MOMyueHus AEeKTPUIECKOIl SHEPTUH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe "DINEKTPUIECKUE U MAaTHUTHBIC
SIBJICHUS "

KontponbHas padoTa mo teme "IIeKTpUIECKUe U MAarHUTHBIC SIBICHUS"

Pesepubiit ypok. Pabora ¢ Tekcramu mo teme "TemioBrie siBneHus"

Pesepubiit ypok. Pabora ¢ Tekctamu o teme "TloCTOSHHBIN AIeKTPUIeCKUit

TOK"

PesepBHrlIit ypok. Pabora ¢ Tekctamu 1o Teme "MarHuTHbIC SIBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne i/

10

11

12

13

14

Tema ypoka

MexaHndeckoe JBHXKCHUC. MaTepI/IaJ'IBHaH TOYKa

Cucrema orcuera. OTHOCHUTEIIFHOCTh MEXaHUYECKOTO JBWXKCHUA

PaBHOMEpHOE MPSAMOIMHEHHOE TBUKECHHE
HepaBaomepHoe npsmonuHeiHoe apwkenne. CpeaHsis 1 MTHOBEHHAs! CKOPOCTh
[TpsimonMHEHOE paBHOYCKOPEHHOE ABMKEHUE. Y CKOPEHUE

CKOpOCTh MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO JBMKeHUs. [ paduk ckopocTu

JlabGopaTtopHast padota "OrnpezaenieHne yCKOPEHUs Tea Mpyu paBHOYCKOPEHHOM
JIBHKEHUHU MO HAKJIOHHOW IIJIOCKOCTH"

CBO6OI[HO€ naaCHuc TCII. OmnpiTel [Nanmunes

PaBHOMepHOE nBHKEHUE IO OKpYXHOCTH. [lepuos u yacTora oOpaleHusl.
JInneliHas n yrinoBasi CKOPOCTH

[{eHTpOCTpEMUTENBHOE YCKOPEHHE

Ilepssrii 3akoH HproTona. Bextop cuiibl
Bropoii 3akoH Herorona. PaBHonelcTByrOIas cuiia
Tperuit 3akon HetoTona. Cynepno3uuus cui

Pemenue 3amad Ha nprumMeHeHne 3ak0HOB HproToHa

Bcero
4acoB

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

bubmuorexa [JOK
https://m.edsoo.ru/ff0adb18

bubmuorexa [JOK
https://m.edsoo.ru/ff0ael76

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ae612

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae72a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae982

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aeb6c



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
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16

17

18

19

20

21

22

23

24

25

26

27
28

29

Cuna ynpyroctu. 3akoH ['yka
Pemenue 3anad no reme «Cuina ynpyroctu»

JlabopaTtopHnast pabota «OrnpezesieHne )KeCTKOCTU MPY>KUHbBI

Cuna TpeHus

Pemenue 3anay no reme «Cuina TpeHUs»

JlaboparopHnas pabota "Onpenenenue kodhduimeHTa TPEHUs CKOJIbKEHHU"
Pemenune 3anaq no teme "3akonsl HetotoHa. Cuna ynpyroctu. Cuna tpeHus”

Cuia TSHKeCTH U 3aKOH BCEMHUPHOI'O TATOTCHUA. YCKOpeHI/Ie CBO6OI{HOFO naacHuA

Ypok-koHpepeHuus "/IBukeHue Ten BOKPYT I'paBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amaktuku"

Pemenue 3anay no teme "Cuiia TSKECTH U 3aKOH BCEMUPHOTO TSATOTEHUsA"

[TepBast kocmMudeckas CKOpocTh. HeBecoMoCTh 1 meperpy3ku

PaBHOBecue marepuanbHOIl Touku. AGCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPZIOTO TEJIA € 3aKPEIUIEHHOW OChIO BPAILICHUS

MowmenT cusl. LienTp TsxecTn
Pemenue 3amnad no reme "MomeHT cuibl. LlenTp TsxecTn"

[TonroroBka Kk KOHTPOJIBHOU padoTe Mo TeMe "MexaHnueckoe IBHKEHUE.
BsaumopaeiictBue Ten"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aeca2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ace28

bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
bu6mmoreka [IOK
https://m.edsoo.ru/ff0afa26

bubmuorexa [JOK
https://m.edsoo.ru/ff0af8be

bubmuorexa [JOK
https://m.edsoo.ru/ff0afb8e

bubmuorexa [JOK
https://m.edsoo.ru/ff0af044

bu6nmoreka [JOK
https://m.edsoo.ru/ff0af5f8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0af33c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0afe36

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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31
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38
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42
43
44

45
46

KoHntposbHas padota mo teme "Mexannueckoe aBmkeHre. Bzanmopeiictsue ten"

Nmnynbce Tena. UMnynbe cuiibl. 3aKOH COXpaHEHUSI UMITyJbca. YIPYroe u

HEYIPYroe B3auMO/IeiCTBUE
Pemenue 3amayd no reme "3akoH COXpaHEHUSI UMITYJIbca"
Ypoxk-koHpepenuus "PeakTuBHOE ABIKEHHE B IPUPOJAE U TEXHUKE"

Mexanuueckas paboTa U MOILIHOCTb

Pabora cuinbl TsDKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS

JlabGopaTtopHast pabora «Ornpezaesenne padoThl CHIIbI TPEHHUS TPU PABHOMEPHOM

JABMXKXCHUU TCJIa 110 FOpHBOHTaﬂbHOﬁ IMOBCPXHOCTH»

Cas3b sHepruu u paboTsl. [loTeHnmanbHas sHeprus
Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPTUH
3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE

JlaGopaTtopHnast pabota «M3yueHue 3akoHa COXpaHEHUST YHEPTUN
KonebaTenbHoe NBIKEHUE U €T0 XapaKTePUCTUKHU

BaTYXaI-OH_II/Ie KoJIeOaHMSI. BLIHY)KI[eHHBIe koJsieOanus. Pe3onanc

MareMaTHuecKuil U NPy KUHHBIM MasITHUKH

VYpok-uccienoBanue «3aBUCUMOCTb IEpHUOA KOJIEOaHUHN OT KECTKOCTH
NPYXUHBI U MAacChl TPy3a»

HpeBpameHHe OHCPIUuHr NMpU MCXAHUYICCKHUX KOJICOaHMIX

JlaGopaTtopHnas pabota «OrnpeaeneHne 4acTOThl U IEPHo/Ia KoJIeOaHmit

bubmuoreka [JOK
https://m.edsoo.ru/ff0b06ec

bubmuorexa [JOK
https://m.edsoo.ru/ffOb07fa

bubmuorexa [JOK
https://m.edsoo.ru/ff0b096¢c

bubmuorexa [JOK
https://m.edsoo.ru/ffOb0a84

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb12fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK


https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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MNPY>XUHHOI'O MasdTHUKA»

JlaboparopHnas pabota «IIpoBepka He3aBUCUMOCTH TepHoO/a KojiebaHuii rpysa,
MO/BEIICHHOTO K HUTH, OT MaCChl Ipy3a»

Mexanunueckue BoJIHbL. CBOMCTBA MEXaHUUYECKUX BOJIH. [IpoaosibHbIe U
MOTIEPEYHBIE BOJIHBI

Ypok-koHpepenmus "MexaHnueckue BOJIHBI B TBEpAOM Tene. CelicMuieckue
BOJIHBI"

3ByK. PacripocTpanenue u oTpaxeHue 3ByKa
VYpok-uccnenosanue "HabitoieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOThI"

['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUUYECKUN PE30HAHC
VYpok-koHpepenius "YapTpa3Byk u HHGPa3BYK B IPUPOJIE U TEXHUKE"

[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo TeMe "3aKOHBI COXPAHEHHUS.
Mexannueckue Koue6aHus 1 BOJTHBI"

KontponbHas padota o Teme "3akoHbl coXpaHeHus. MexaHnueckue KojieOaHus
Y BOJTHBI"

ONeKTPOMarHUTHOE MoJjie. DIEKTPOMArHUTHbIE BOJIHBI

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

VYpok-konpepentus "llkana anekTpoMarHuTHEIX BOJH. Mcnonb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H"

VYpoxk-uccnenosanue "M3yueHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
MOOmIBHOTO TenedoHa"

Pemenne 3ama4d Ha OnpeaACIICHUEC YaCTOTLI U AJIMHbI BJICKTpOMaFHHTHOﬁ BOJIHBI

SJ'ICKTpOMaFHI/ITHaH npupoa CBCra. CKOpOCTB cBeTa. Bo1HOBEIE CBOMCTBA CBETa

Hcrounuku cperta. HpﬂMOHHHeﬁHOC PpacnpoCTpaHCHUC CBCTA. 3aTMeHus CO.IIHI_Ia

https://m.edsoo.ru/ffOblaec

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bubmuorexa [JOK
https://m.edsoo.ru/ff0b21fe

bubmuorexa [JOK
https://m.edsoo.ru/ffOb23ca

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2abe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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u JIyHbI
3aKOH OTpakeHMs cBeTa. 3epKaia. Pemenue 3a1ad Ha IPUMEHEHHUE 3aKOHA
OTPa)KEHUs CBETA

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH IIPECIOMIICHUA CBETA

ITonHoe BHYTPCHHEC OTpa’KCHUEC CBCTA. Hcrons30BaHne MOJIHOTO BHYTPCHHETO

OTpaXXCHUA B OIITUYECKUX CBETOBOJAAX

JlabGopaTtopHas padota "HccnenoBanue 3aBUCUMOCTH yTila IPEIOMIICHUS

nn

CBCTOBOI'O JIy4a OT yIJla NaICHUA Ha I'PAHUILIC "BOSI[}/X'CTCKJ'IO

Ypoxk-kordeperuus "Mcnoap30BaHne TOJTHOTO BHYTPEHHETO OTPAYKEHHS:
CBETOBO/Ibl, ONITHUKOBOJIOKOHHAs CBS3b"

JInna3elr. OnTHYecKas CHIIa JIMH3EI

[TocTpoenue n3oOpaxeHnit B IMH3AX

JlaGopaTtopHast pabota "Onpezaenenne POKyCHOTO PaCCTOSIHUS U ONTHYECKOM
CHJIBI COOMpArOIIeH JTUH3BI"

Ypok-koHpepenmus "OnTudeckre TMH30BbIe MPHOOPHI"

I'ma3 xak ontuueckas cuctema. 3peHue

VYpok-koHdeperuus "ledexts 3penus. Kak coxpanuts 3peHue"

Paznoxenue 6emnoro cBera B criekTp. OnbiTel HetoToHa. CrioskeHune
CIEKTpaJbHBIX LIBETOB. [{ucnepcus cera

JlaGopaTtopHnast pabota "OMBITHI 11O Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP U

BOCTIPUATHIO LIBETA IIPEIMETOB MPU UX HAOIIOJEHUH Yepe3 1IBETOBbIE (PUIBTPHI"

VYpok-nipaktukyM "BoJHOBBIE CBOMCTBA CBETa: AUCHIEPCHsi, UHTEphEepeHLUs U
mudpaxius'

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb38c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c¢c

bubmuorexa [JOK
https://m.edsoo.ru/ffOb3f2c

bubmuorexa [JOK
https://m.edsoo.ru/ffOb444a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b4206

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc0a7e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b4684

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0f4c

bubmuoreka [JOK
https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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OmnpiTel Pezepdopaa u rmianerapHasi Moesib aToMa

[Tocrynatel bopa. Moaens atoma bopa

Hcenyckanue u nornomexnue ceera aromoM. KBauTsl. JIMHedaTbie CLIEKTPBI

Ypok-nipaktukym "HabmroaeHne cieKTpoB uCycKaHus"
PannoakTHBHOCTE U €€ BUBI

Crpoenue atomHoro siapa. Hykinonnas mozens
PannoaktuBHbIe npeBpaiieHus. M3oromnsl

Pemenue 3anau no teme: "PagnoakTuBHble peBpalieHus”

[lepnon nonypacnana

Ypok-koHpepenus "PagunoakTUBHBIC U3TYYSHHS B IPUPOJIE, METUIIUHE,
TeXHUuKe"

SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsJ0BOI0 U MaCCOBOTO YHCEIN

OHeprus cBA3M aTOMHBIX siziep. CBA3b MacChl U YHEPTUU
Pemenne 3anay no reme "fAnepueie peakuun”
Peaknuu cunTesa n nenenus saep. Mcrounnkn sHeprun CosiHIA U 3BE3N

VYpoxk-koupepennus "AnepHas sHepreTrka. J[edcTBUs paInoaKTHBHBIX
U3ITy4eHUI Ha KUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJBHON paboTe MO TeMe "DIEeKTPOMAarHUTHOE TIOJIE.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c12a8

bubmuorexa [JOK
https://m.edsoo.ru/ff0cl144c

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1550
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672

bubmuorexa [JOK
https://m.edsoo.ru/ffOcl18ac

bubmuorexa [JOK
https://m.edsoo.ru/ff0clal4

bubmuorexa [JOK
https://m.edsoo.ru/ffOclb4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcld7a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

bu6nmoreka [JOK


https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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DJeKTpoMarHuTHeIe BOJHBI. KBaHTOBBIC siBieHUS"

KoHnTtposbHas pabota 1mo Teme "DIeKTPOMarHUuTHOE T0JIe. DIIEKTPOMarHUTHBIC
BOJIHBL. KBaHTOBBIC siBICHUS"

[ToBTOpenue, 0600meHue. Jlaboparopasie padboThI o Kypcy "B3aumMopeiicTeue

TCII

[ToBTropenue, o6o0meHne. Penienne pacueTHBIX U Ka4YeCTBEHHBIX 3aa4 110 TeMe
"TemnoBbie mpoiecch”

[ToBTOpeHwme, 0000mEeHue. PelieHne pacueTHBIX U KaYSCTBEHHBIX 3a/1a4 110 TEME
"KII/] TermoBbIx aBurarenei'”

IToBTOopenue, o6o01IeHue. Perenne pacueTHbIX U KaUeCTBEHHBIX 3a71ay 110 TeMe
"KII/I anexTpoycTaHoBOK"

[ToBTOpenue, 06061menHue. Jlaboparopusie padoThI o Kypey "CBETOBEIC
siBICHUS"

[ToBTOpenue, 0600meHue. Pabora ¢ Tekctamu 1mo Teme "3aKOHBI COXpaHEHUS B
mexanuke"

[ToBTOpenue, 06o6menue. Pabora ¢ Tekctamu no teme "KoneGanust 1 BOTHBI"

[ToBTOpenue, o6o6meHue. Pabora ¢ Texctamu no Teme "CBeToOBBIC siBIEHUS"

[ToBTOpenue, 06o6menue. Padora ¢ Tekctamu no Teme "KBaHToBas u siepHast
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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https://m.edsoo.ru/ff0c223e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2572

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2c52

bubmuorexa [JOK
https://m.edsoo.ru/ffOc2d6a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2e82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






