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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoiaBanus yueoHoro npeamera «Dusukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

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

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
W SBIICHWM, M3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (U3HUYCCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (pU3MUEecKOro oOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepersa npocseienust Poccuiickoit @enepanuu (mpoTokos ot 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (HOPMHUPOBAHHUEC
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HUCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

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

3HAKOMCTBO €O cepaMu IpodeCCHOHATBHON AeSTEILHOCTH, CBI3aHHBIMH
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
Kiacce — 68 gacoB (2 waca B Henemo), B 9 kinacce — 102 gaca (3 gaca B HEJEI0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT U OMBITOB C YYE€TOM HMHAWBUIYAITBHBIX OCOOEHHOCTEU
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

dusnka — Hayka o mnpupone. fBieHus npupoibl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKd H3Y4arOT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

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 pacCTOSHUMN.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4yeM OOJbIlie BbICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

JBm>kenne uactul BemecTBa. CBSA3b CKOPOCTH JBMKEHHS YACTHUL[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHHUIO TEIJIOBOT'O PACHIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUHU. Pacué€r mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuia Kak XapakTepucTuka B3aumozeicTBus Ten. Cuiia ynpyrocTd M 3aKoH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc MO B3aUMO/JICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS 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 TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTH OT TiyOuHbl. ['mapocraTmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECCHEHHOM KUIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOIIEW  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
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
paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.



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

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS 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

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJSIPHO--KHHETHYECKOH TEOPUU CTPOCHMS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHWE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl H3MEHEHHUS BHYTPEHHEW HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIUIONEpEeAAUH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAJUIMYECKMX BELIECTB. YJEJIbHasg TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMoc(hepHOTO
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

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

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

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

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

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
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.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

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 BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



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

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

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

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

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

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

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJupoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIICISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  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/1 351eKTpoABUTaTENBHON YCTAHOBKH.

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

9 KIIACC

Pa3pnen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBkeHue. CBoOoaHOE
najgenue. OnbiThl ["anumes.

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

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

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTtepuanbHON TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

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

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEeprus cxxaTtou npyxxuHsl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

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.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U ACHCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP JABHKEHUH TeJIA M0 1€ CTBUEM
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 JBIKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS KakK psiji HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKEHUHU 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 KoJie0aHuA U BOJIHBI.

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

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIpomonsHble U
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. HaGnrogenue konebaHUl Ten MOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa 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. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

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

6. OmbITBI, JEMOHCTPUPYIOLIME  3aBHUCUMOCTh  TNepuoaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

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

DNEeKTpOMAarHUTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  CBOiliCcTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBeta. 3atMeHusa ConHna u JIynsl. Otpaxenune csera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrtema ¢oToarnrmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpPUCTUK N300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

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

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOroleHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPBI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. Cnektp BOAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnepnoBanue TpPEeKOB: MU3MEPEHHME DHEPrMU YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPHU U3YUYEHUU BCETro Kypca (pU3UKH, a TakkKe JUIs 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 00€CleynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS T[OJy4eHHBbIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacro3HaBaTh M HAyYHO OOBSCHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

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

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JIOCTHKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cOpMUpPOBaHBI CIIECIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

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

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

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

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

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

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI ¥  3MOLMOHAJBLHOIO
Os1aromoJry4ust:

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

— c(hopMupoBaHHOCTh HaBBIKA peQIeKCUU, NpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IJIaHUPOBAHUSI TOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJCHCTBUM TIPU BBINOJHEHUU WCCIIEAOBAaHUN H
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSX;

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

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

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISABIATH B3aUMOCBSI3H MPHUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

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

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero o6pa3oBanus y o0ydarornierocs: OyayT copMupoBaHbl MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Bba3zoBble JJornueckue JelicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMSI B pacCMaTpUBaeMBbIX (paKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3AKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3X
(u3NYECKUX BEJINYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKou
3a/layu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pEUIEHMs, BbIOOp Haunboee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCITI0JIb30BaTh BONPOCHI KaK MCCIIEOBATENbCKU HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEIIOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TOJJCpIKaHHE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



COMOCTAaBISAITh CBOM CYXIEHUS C CYXACHUSMU JPYIMX Y4YaCTHHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS] HECKOJIBKUX JIFO/ICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaIbHOE, MPUHATUE PEUICHUS B TpYIIe, NPUHITHE PEIICHUMA
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JAESATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATbh COOTBETCTBHE pe3yibTaTa LICJIA U yCIOBUSAM,;

CTaBUTh €051 Ha MECTO JIPYroro 4eyioBeKa B XOJI€ CIOpa WIA JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPHOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOLIAs
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh siBiieHus (Auddy3us, TEMI0BOE ABUKEHUE YaCTHI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpallleHus, Nepenaya JaBICHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
razamM, arMoc(epHOe JaBlieHHWE, IUIaBaHWE Te€J, IpPEeBpaLICHUs
MEXaHUYECKOM SHEPruH) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacrno3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SIBJICHUS B MPHUPOJE:
NpPUMEPBI JBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW W HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BeTMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KMHETHYECKas M NOTEHLMAIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TPaKTOBaThb  (PU3WYECKUH  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBIECHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
SHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 32aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUS 33/1a4 3alUChIBaTh KPATKOE yCIOBUE, MOJICTABIATh (hU3UUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh TpPH TMOMOIIU
($u3NYECKUX METOAOB, B OIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOWCTB Tel: dbopMynpoBaThH MIPOBEPSIEMbIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MaccChl Tena,
o0BéMa, CHUIBI W TEMIEpaTypbl C MCIOJb30BAaHUEM aHAJOTOBBIX W
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEPHO JBWXKYIIErocsl Tela OT BPEMEHM JIBHXKCHUSI Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUM
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CJeays MPeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPJIOTO TeNa, CUjla TPEHHS! CKOJIBKECHHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJTHEHUH HW3MEPEHUl CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIYar, MOABWKHBIA U HEMOBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTD;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 111 oOecrieyeHus: 0€30MacHOCTH MPU OOpaIleHUuH C MpUdopamMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM TTIOUCKOBBIM 3alIPOCOM, Ha OCHOBE MM EIOIITIXCS
3HaHUA © TYyTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yibTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpeielsiTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCITIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amMop(HBbIE TeNa, HACBHIILEHHBIH W HEHACBHINIEHHBIM Map, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM JBUraTeb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKHUI 3apsijl, JIEKTPUUECKOE T0JIe, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEeHUE W C)KaTHe, Telulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiM3anuus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIOnpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
IIEKTPU3aLUs TEJ, B3AUMOJEHCTBHAE 3apsAI0B, JIEHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
N0 ONHCAHWID WX XapaKTEPHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE M3YUYEHHBIX (PU3MUECKUX  SBICHUH B
OKpY’KaollleM MHUpe, B TOM 4ucie (U3HUECKHUE SIBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWULIpHbIE SBIEHUS B NPHUPOJE,
KpUCTaUlbl B Tpupoze, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AJEKTPUUECKUE
SBJICHUSI B aTMoc(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoytocoB, posiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/1a4y B
y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOMCTBa (MpHU3HAKH) (PU3MUYECKUX
SIBJICHU;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3Ys
¢duznyeckue BEeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOThl, yJelbHAasl TEIJIOEMKOCTh BELIECTBA, YyJAEIbHAs TEIUIOTA



IUTaBJICHUS, yJelbHas TEIIoTa MapooOpa3oBaHus, yJeibHas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTta U MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO--KHHETUYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LIeNH, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMUECKHUX SIBICHUIA,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aladyd B 2-3 JEHCTBHSA, MCHOJB3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJy4YE€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMH;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, AEJIaTh BHIBOJBI,

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYPhI KUIAKOCTH U
IIOWAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJSI Ha MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHUTEIbHOM
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUUHBI OT
Ipyrol C WCHOJB30BAaHMEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA MOMEPEIHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAHUE TIIOCJIEIOBAaTEIbBHOTO U IApajuIeIbHOTO  COEAVHEHHM
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIEI0BaHUS;

POBOANTH KOCBEHHBIE W3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE TPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTeMa OTOIUICHHUSI IOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJICKTPUUYECKOW DHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEIOXPaHUTENH, YJIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMUSA O CBOMCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTelb BHYTPEHHETO
CTOpaHHUA, AJIEKTPOCKOM, PEOCTaT), COCTaBIATh CXEMbI 3JIEKTPUUYECKHUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUECKUX 3HAHUM B TOBCEIHEBHOU
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM MU TyTEM CpaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4HO--TIOMYJISIPHYIO
JauTepaTypy  (pU3MUecKoro - coaepikKaHHs, CIPaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOIO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (Qu3ukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

OpU BBINOJHEHUN YYEOHBIX MPOEKTOB U HUCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JIeSITEIbHOCTD TPYIIIBI, BEICTPAWBAaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;



pasznuyarh SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbIE KOJICOAHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3ZHMKHOBEHHUE JIMHEWYATOIO CIEKTpPa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, JBHKEHUE IIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOIETOBOIO M PEHTICHOBCKOTO M3JIY4YEHHH, €CTECTBEHHBIH
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (IPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEprus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KUHETHYECKash DHEprusi, IOoJIHag MeEXaHW4ecKass SHeprus,
NEPUOJ U YacToTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeNl, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLIUI CYNEpPHNO3UIMN CHJI, MNPUHIUI OTHOCUTENbHOCTH [amummes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
OpU SJAEPHBIX PEAKUMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €T0 MaTEMaTUUYECKOE BbIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
IPUYUHHO--CIIEICTBEHHBIE ~ CBSI3M, CTPOUTb OOBACHEHHWE U3 2-3
JOTMYECKHX ILAaroB C ONOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemate pacyéTHbIe 3adadd (OMUparolmuecs Ha cuctemy u3 2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIOJNb3Yys ONHCAHME HUCCIEIOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0eroro cBeTa B CHEKTP, U3yUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B CcoOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HW30bITOUHOro Habopa
o0Opy/lOBaHUS, ONHUCBHIBaTh XOJ  OMNbITAa U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANTH HCCIEAOBAHHME 3aBUCHUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakeHUsl CBETa OT yrjla MaJeHUs W yria MpejJoMJICHHs OT yria
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOMUI U TpaduKOB, NejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHUE CBOOOJHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOro W TMPYKMHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOTyUYEHHBIC PE3YIbTATHI C YUYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHU;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QU3UYECKUX MOJIEICH:
MaTepuagbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEeMbl Jis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
NPAKTHYECKOr0 HCIOJb30BaHUA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecriedeHus: 0e30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYKAIOLLEH CPEIE;



OCYIIECTBJIATh TMOUCK wHpOpMamu (U3HUECKOTO COJEPKAHUS B
HuTepHeTe, caMOCTOSATENHHO (HOPMYIUPYSI IIOUCKOBBINA 3aIpOC, HAXOAHUTH
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW MH(OpPMAITMK HA OCHOBE
UMEIONINXCS 3HAHUN U TOTIOTHUTEILHBIX HICTOYHHUKOB,

WCTIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUil HaydIHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3HUECKOTO COJIEpKaHUS, CIPABOYHBIE MaTepUaIbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMCHHBIC M YCTHBIE COOOIIECHUS HAa OCHOBE
uHPOpPMAIIMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHMUSA,
MyOJUIHO TPEICTABIIATE PE3YyIbTaThl MPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TIPU O3TOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHSATUUHBIM amnmapaT W3y4aeMoro paszjena (U3UKH U COMPOBOXKIATH
BBICTYIUICGHUE TMpe3eHTalueil ¢ y4eToM OCOOEHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBO 4acos

Ne HaumeHoBaHue pa3jiesioB u

Konrpoabnbsie IIpakruuyeckue
n/n TeM IPOrpaMMBblI Bcero

padoThI padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

DopMbI
peanu3anuu
BOCIIUTATEIbHOIO
NOTEeHIHAJIA
pasaena/TemMmbl

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

11 ®dusuka - HayKa o IpUPOAE 1

bu6mmoteka [IOK
https://m.edsoo.ru/7f416194

* IpUMEHEHHE
IPyNIOBOi pabOThI
WM pabOThI B
napax, KOTopble
y4daT 00y4arouuxcs
KOMaHJTHOH paboTe
Y B3aUMO/JICHCTBUIO
C IpyTUMU
oOyJaromumMucs;
MpUBJICYCHHE
BHUMaHUS
o0yJaromuxcs K
IIEHHOCTHOMY
aCTICKTy
M3y9aeMbIX Ha
YpOKax SIBJICHUH,
WCIIOJIb30BaHUE
BOCTIUTATEIHHBIX
BO3MOXHOCTEU
coJlepKaHus



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

pazzena yepes
noa0o0p
COOTBETCTBYIOIIUX
YIPaXHECHUH;

1.2

dusnyueckne BeIMINHBI

bu6nuoreka [IOK

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

* IPUMEHEHHUE Ha
ypoke
UHTEPAKTHBHBIX
(dhopm paboThI ¢
00y4arIuMucs:
UHTEJUICKTYaJIbHbBIX
urp,
CTHUMYJTUPYIOIIHAX
M03HABATEIIEHYIO
MOTHBAIHIO
oOyuaromuxcsi;
noOyxIeHue
oOyJaromuxcs
coOiroaaTh Ha
ypoke
OOLIeNPUHSATHIE
HOPMBI TIOBEJICHHUS,
npaBuiia OOIEHUS
CO CTapIIUMHU
(memaroruuecKkuMu
paboTHUKAMU) U
CBEPCTHUKAMHU
(oOyuarormummucs),
TIPUHITAITBL
yaeOHOU
TVICIIATUTAHBL U



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

CaMOOpraHU3alIH;

1.3

EcrecTBeHHOHAYYHBIN METOT
MO3HAHUA

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

* IPUMEHEHHE
IpYyINIIOBON pabOTHI
i paboThI B
napax, KOTopble
ydaT 00y4Jaronuxcst
KOMaHJHOH paboTte
U B3aUMOJICHCTBUIO
C IpyTUMHU
oOyuaromumMucs;
IpUBJICUCHHE
BHUMAaHUs
oOydJaronmxcs K
LEHHOCTHOMY
acIeKkTy
U3y4aeMbIX Ha
YPOKax sIBJICHUH,
UCIIOJIb30BaHHE
BOCIIUTATEIbHBIX
BO3MOKHOCTEN
coJiepKaHus
paszzaena uepes
noaoop
COOTBETCTBYIOLINX
YIIPA)KHEHU;

Uroro no pazgeny

Pasnen 2. [lepBoHavaibHbIe CBeeHUS

6

0 CTPOCHMHM BeIIECTBA

2.1

Crpoenue BemiecTBa

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

* [IPUBJICUCHUE



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

BHUMAaHUs
oOydJaronuxcs K
IICHHOCTHOMY
aCIIeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
UCIIOJIb30BaHUE
BOCTIMTATEIIHHBIX
BO3MOKHOCTEN
COJIepKaHUs
yueOHOro
npeaMera uepes
JIEMOHCTPAIIHIO
oOyJaromumcs
IPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MTOBE/ICHUS,
TIPOSIBIICHUS
YeNOBEKOMIO0US U
n00pOCepIeYHOCTH,
yepes moadop
COOTBETCTBYIOIINX
TEKCTOB JIJIS
YTCHHMSI, 3a]1a9 JITS
pelIeHus,
POOJIEMHBIX
CUTYalHH I
00CyXIeHUS B
KJacce;




2.2

2.3

JIBr>KeHUE U B3aUMOJIEVICTBUE
YaCTHUIl BENIECTBA

ArperaTHble COCTOSTHUS
BEILECTBA

bubmuorexa [JOK
https://m.edso00.ru/7f416194

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

* UCIIOJIb30BaHUE
BOCIIUTATEIBLHBIX
BO3MO>KHOCTEH
COJIepKaHUS TEMbI
yepe3 moa0op
COOTBETCTBYIOIIUX
3aJa4 JJIs
pelIeHuUs; *
BKITIOUCHUE B YPOK
UTPOBBIX TPOIIEAYP
JUTSL TIOJIIEPIKAHMST
MOTHBAILUN
oOyJaromuxcs K
MOJTyYEHUIO
3HAHUI;

* BKJIIOUCHHUC B
YPOK UTPOBBIX
npolenyp, KOTopbie
IIOMOTafOT

o/ iepkKaTh
MOTHBAIHAIO
0o0ydJaronuxcs K
TTOTYIEHUIO
3HAHUI,
HaJIQXKUBAHUIO
IMO3UTHBHBIX
MEKITMIHOCTHBIX
OTHOIIICHUH B
KJIacce, IOMOTar0T
YCTaHOBJICHHUIO



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

no0poXKenaTeTbHOU
aTMocdepsl BO
BpEMsl ypOKa; *
IpPUBJICYCHHE
BHUMAaHUs
00yJaromuxcs K
IIEHHOCTHOMY
aCTICKTy
U3ydaeMbIX Ha
YpOKax SIBJICHUH,
UCIIOJIb30BaHUE
BOCTIHTATEIbHBIX
BO3MOKHOCTEH
coJlep>KaHus
paszzaena yepes
noa00p
COOTBETCTBYIOIIUX
YIPAKHEHU;

Hroro no pasneny

5

Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl

3.1

MexaHudeckoe IBIKEHHE

bu6mmoteka [IOK
https://m.edsoo.ru/7f416194

* IpUMEHEHHE
IpyNnoBOi paboThI
Wiy paboTHI B
napax, KOTopble
y4daT 00y4arouuxcs
KOMaHJHOH paboTe
Y B3aUMOJICHCTBUIO
C IpYTUMHU
o0yJaromumMucs;



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

3.2

Nuepuus, Macca, IIIOTHOCTh

bu6mmoteka [IOK

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

MIPUBJICYCHHUE
BHUMAaHUS
oOydJaronmxcs K
LIECHHOCTHOMY
aCIIeKTy
M3y4aeMbIX HA
YpOKax SIBJICHUH,
HCIIOJIE30BaHHUE
BOCITMTATEIbHEIX
BO3MOXKHOCTECH
coaep)KaHus
pasjeina uepes
oa00p
COOTBETCTBYIOLIUX
YIPAKHEHUI;

* UCITOJIb30BaHUE
BOCITMTATEIbHBIX
BO3MOXKHOCTEM
COJIep>KaHUs TEMBI
yepe3 moa0op
COOTBETCTBYIOIINX
3a7a4 s
peIICHHUS; *
BKIIIOUEHUE B YPOK
UTPOBBIX MPOIIEAYP
TUTSL IO/ IeP KaHUS
MOTHBAIUN
00ydJaromumxcs K
MOJTYYCHHIO
3HAHWH;



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

3.3 Cuna. Bune! cun 14

bubmuorexa [JOK

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

* MPUMEHEHHE Ha
ypoKe
UHTEPAKTUBHBIX
(dhopm paboThI ¢
00yJaroIUMUCS:
WHTEIJICKTYaTbHBIX
urp,
CTUMYJTHPYIOIIIHX
M03HABATEIIEHYIO
MOTHBAIAIO
oOyuaromuxcsi;
noOyx1eHue
oOyJaromuxcs
co0JII0IaTh HA
ypoKe
OOLIeNPUHSATHIE
HOPMBI TTOBE/ICHHSI,
npaBujia OOIICHUS
CO CTapIIUMHU
(meparormyecKuMu
paboTHHUKAMU) U
CBEPCTHUKAMH
(oOy4garorumucs),
MIPUHITATIBI
yaeOHOU
JUCIUIIIHHEI U
caMOOpraHu3allnu;

Wroro no pazueny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB



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

4.1

Hasnenue. [lepenaua

JaBJICHUA TBép)II)IMI/I TCJIaMH,
KHUIOKOCTAMHU U I'a3aMu

bu6nuoreka [IOK

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

* BKJIFOUCHHE B
YPOK UTPOBBIX
npoueayp, KOTopbie
MOMOTal0T
HNOJIIEPKATh
MOTHBAIIHIO
oOydJaronmxcs K
MOJTYYEHUTO
3HAHHI,
HATAKUBAHUIO
MO3UTUBHBIX
MEKITMYHOCTHBIX
OTHONIECHUN B
KJ1acce, MOMOTaroT
YCTaHOBJICHUIO
T00posKeNnaTeTbHON
aTMocdepsl BO
BpEeMs YpOKa; *
MpUBJICYCHHE
BHUMaHUS
00yYaromuxcst K
[IEHHOCTHOMY
aCTIeKTy
M3y9aeMbIX Ha
YpOKax SIBJICHUH,
WCIIOJIb30BAaHUE
BOCTIMTATEIHHBIX
BO3MOXHOCTEN
coJiepKaHus
pazzena yepes



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

nooop
COOTBETCTBYIOIIUX
YIPaXXHECHUH;

4.2

Z[aBJ'IeHI/IC KUIKOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

* IPHUBJICUCHUE
BHUMAaHUs
o0yJaromuxcs K
IICHHOCTHOMY
aCIIeKTy
U3y4aeMbIX Ha
YpOKax sIBIICHUH,
UCIIOJIb30BAHUE
BOCITUTATEIbHBIX
BO3MOKHOCTEN
COZICPKaHHUS
y4eOHOTo
npeaMeTa yepes
JIEMOHCTPAIIHIO
oOydaromumcs
IPUMEPOB
OTBETCTBEHHOTO,
IPaKIAHCKOTO
MOBEICHHS,
MPOSIBIICHUS
YeNOBEKONIO0US U
T00pOCepIeYHOCTH,
yepes moadop
COOTBETCTBYIOIIHX
TEKCTOB ISt
YTEHUS, 38149 JJIs1
pereHwus,



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

POOJIEMHBIX
CUTYalUM i
00CyXICHUS B
KJjiacce;

4.3

4.4

ATMmocdepHoe naBiieHne

JleficTBHE KUIKOCTU U ra3a Ha
IIOrPY’KEHHOE B HUX TEJIO

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

* MCIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOKHOCTEH
COJIepKaHUS TEMbI
yepe3 moaoop
COOTBETCTBYIOIIUX
3a7a4 s
pelIeHuUs; *
BKITIOUCHUE B YPOK
UTPOBBIX TPOIIEAYP
TUTSL IO/ /IeP KaHUS
MOTHBAIIUH
oOyJaromuxcs K
MOJTyYEHUIO
3HAHUI;

* BKJIFOUCHHE B
YPOK UTPOBBIX
poLeayp, KOTOPhIE
MIOMOTAl0T
MOJIIEPKATh
MOTHBAIIHAIO
00ydJaromuxcs K
MTOJTYYICHUTO
3HAHWM,
HAJTAKUBAHUIO



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

Hroro no pasaeny
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MO3UTUBHBIX
MEKITHYHOCTHBIX
OTHONIEHU B
KJ1acce, oMOTaroT
YCTaHOBJICHHIO
no0poXxKenaTenbHOU
aTMocQepsI BO
BpEMs YpOKa; *
IIPHUBJICYCHHE
BHUMAaHUS
oOyJaromuxcs K
IICHHOCTHOMY
aCIIeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
UCTIOJIb30BaHUE
BOCTIMTATEITHHBIX
BO3MOKHOCTEN
coJiep>KaHus
pazzena uepes
nooop
COOTBETCTBYIOIIUX
YIPAKHEHU;

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus

5.1 PaGora 1 MoLIHOCTH

but6mmoreka [IOK

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

* BKJIIOUCHHE B
YPOK UT'POBBIX
poLexyp, KOTOpbIE
IIOMOTal0T



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

nojJiepxKaTh
MOTHBAIIUIO
oOydJaronuxcs K
MOJIyYEHUIO
3HAHWM,
HaJTaXXHBAHUIO
MO3UTHUBHBIX
MEXJTHYHOCTHBIX
OTHOUIEHUI B
KJ1acce, MTOMOraroT
YCTaHOBJICHHUIO
no0poXxKenaTenbHOU
aTMocdepsl BO
BpeMs ypoKa; *
MIPUBJICYCHHUE
BHUMaHUS
oOydJaronmxcs K
[IEHHOCTHOMY
acCIeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHUH,
HCII0JIb30BaHUE
BOCITUTATEITHHBIX
BO3MOYKHOCTEH
coJiepKaHus
paznena yepes
nooop
COOTBETCTBYIOIINX
YIIPA)KHEHU;

5.2

[IpocTeie MexaHU3MBbI

bu6mmoreka [IOK

* IPUMCHCHUC




5.3

Mexann4geckas OHEPTHUA

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

IpYyINIIOBON pabOTHI
WU paOOTHI B
napax, KOTopble
ydar 00y4aromuxcs
KOMaHJTHOH paboTe
Y B3aUMO/ICHCTBUIO
C IpyruMu
oOydJaronmmucs; ¢
IIPHUBJICYCHHE
BHUMAaHUS
oOyJaromuxcs K
[EHHOCTHOMY
aCTeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
UCTIOJIb30BaHUE
BOCTIMTATEITHHBIX
BO3MOKHOCTEN
coJiep>KaHus
pazzena uepes
nooop
COOTBETCTBYIOIIUX
YIPAKHEHU;

* HCIIOJIb30BAHHE
BOCTIHTATEIHHBIX
BO3MOXXHOCTEN
COJIep>KaHuUs TEMBI
yepe3 moadop
COOTBETCTBYIOIIUX
3a1ad Juist



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

Hroro no pasaciny

12

pelICHuUS; *
BKJTIOYCHHUE B YPOK
UTPOBBIX MPOIIETYP
JUTSL TIOJICPKaHUS
MOTHUBAIIH
o0yJaromuxcs K
MOJTYYCHUTO
3HAHHI;

PesepBHOE Bpems

* IPUMEHEHHUE Ha
ypoKe
UHTEPAKTHBHBIX
(opM paboThI C
o0y4aronuMucs:
UHTEJUICKTYaIbHBIX
urp,
CTHUMYJTUPYIOIIAX
MI03HABATEIbHYIO
MOTHBAIHIO
oOydJaromumxcs; *
noOyxieHue
o0yJarmuxcs
co0JII0IaTh Ha
ypoke
0OIIenPUHSATHIE
HOPMBI TIOBEJICHHUS,
npaBujIa OOIICHUS
CO CTapIIUMHU
(mepgarorndecKuMu




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12

paboTHHUKAMU) U
CBEPCTHHKAMHU
(oOy4arorumucs),
TPUHITUITBL
yaeOHOU
TUCITUTUIAHBI U
CaMOOpTaHU3aIHH;




8 KVIACC

n/n

HaumenoBaHue pa3jiesioB u
TeM MPOrpaMMbl

Pa3gean 1. TensioBbIe IBJICHUSA

11

1.2

CrtpoeHnue u CBOICTBa
BEIIEeCTBA

TennoBsle mpoLeccsl

KoanuecTBo 4acoB

Bcero
padoThI
7
21 1

KoHnTpoJbHbie

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce

DopMbI
peanu3anuu
BOCIIUTATEIbHOIO
NOTeHIHAJIA
pasaena/TemMbl

* HCIIOJIb30BAHKE
BOCTIHTATEIbHBIX
BO3MOKHOCTEH
COJIep>KaHusl TEMbI
yepe3 moaoop
COOTBETCTBYIOIIUX
3amad Juist
pelICHuUS; *
BKITIOUCHUE B YPOK
UTPOBBIX MPOIIEAYP
TUTSL IO/ /IeP KaHUS
MOTHBAIINH
o0yJaromuxcs K
MTOJTYYICHUTO
3HAHUM;

* BKJIIOYCHHE B
YPOK UT'POBBIX
poueayp, KOTOpble
IIOMOTal0T
HOJIEPKaTh
MOTHUBAIUIO



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

o0yJaromuxcs K
MOJIyYEHUIO
3HAHWM,
HaJa>XMBaHUIO
MO3UTHUBHBIX
MEXKJIUYHOCTHBIX
OTHOUIEHU B
KJ1acce, IOMOraroT
YCTaHOBJICHUIO
no0poXKeIaTeTbHOU
aTMocdepsl BO
BpeMs ypoKa; *
MIPUBJICYCHUE
BHUMaHUs
oOydJaronmxcs K
[IEHHOCTHOMY
acCreKTy
M3y4aeMbIX Ha
YPOKax sIBJICHUH,
HCIIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOYKHOCTEN
coJiepKaHus
paszena depes
noaoop
COOTBETCTBYIOIINX
YIIPA)KHEHU;

Wroro no pazueny 28

Pa3zgea 2. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUSA




2.1

2.2

DNEeKTpUUECKUE 3apsAbl.
3apspKeHHBIE Tea U UX
B3aWMO/ICHCTBUE

ITOCTOSIHHBIN 2TIEKTPUYECKHAN
TOK

20

bubmuorexa [JOK

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

but6mmoreka [IOK

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

* UCIIOJIb30BaHUE
BOCIIUTATEIBLHBIX
BO3MO>KHOCTEH
COJIepKaHUS TEMbI
yepe3 moa0op
COOTBETCTBYIOIIUX
3aJa4 JJIs
pelIeHuUs; *
BKITIOUCHUE B YPOK
UTPOBBIX TPOIIEAYP
JUTSL TIOJIIEPIKAHMST
MOTHBAILUN
oOyJaromuxcs K
MOJTyYEHUIO
3HAHUI;

* IpUBJICUYCHUE
BHUMAaHUs
oOyJaromuxcs K
[IEHHOCTHOMY
aCTICKTy
M3y9aeMbIX Ha
YpOKax SIBJICHUH,
WCIIOJIb30BaHUE
BOCTIMTATEIHHBIX
BO3MOXXHOCTEN
coJiep>KaHus
yueOHOTO
npeaMeTa yepes
JIEMOHCTPAIIHIO
oOydJaromuMmces



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

2.3

MaruuTtHsble SIBJICHUS

1.5

bu6mmoreka [IOK

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

IPUMEPOB
OTBETCTBEHHOTO,
TPaXKIaHCKOTO
TIOBEJICHHS,
NIPOSIBIICHUS
YEIIOBEKOTIOOHS 1
T00pPOCePICIHOCTH,
gepes 1moaodop
COOTBETCTBYIOIIUX
TEKCTOB JIJISI
YTEHUs, 3a/1a4 JUIs
pelIcHHUS,
POOJIEMHBIX
CUTYalHUH I
00CyX/ICHUS B
KJacce;

* IpUMEHEHHE Ha
ypoke
UHTEPaKTHBHBIX
dhopm paboThI ¢
00yJaroIuMuUCs:
WHTEJUIEKTYaJTbHBIX
urp,
CTUMYJTHPYIOIIHX
MO3HABATEIILHYIO
MOTHBAIIHIO
oOyJaromuxcsi;
ooy acHNE
oOydJaronuxcs
coOIr01aTh HA



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

ypoKe
OOIIETTPUHSATHIE

HOPMBI TIOBE/ICHUS,
npaBujIa OOIICHUS
CO CTapIIUMHU
(megarornyecKkuMu
paboOTHUKaMU) U
CBEPCTHUKAMH
(oOyuaronumucs),
TPUHIUITBI
yueOHOU
JVCIUTUTMHBL 1
CaMOOpTaHU3aIlHH;

2.4

DeKTpOMarHuTHasT WHITYKITUS

bu6nunorexa LIOK

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

* UCIIOJIb30BAHNE
BOCIIUTATEIbHBIX
BO3MOXHOCTEN
COJICpKaHUS TEMbI
yepes 1noadop
COOTBETCTBYIOIIHX
3a1a4 JiIs
pEIICHHUS; *
BKJIIOYEHHUE B YPOK
UTPOBBIX MPOLIEAYDP
JUTSL TIOJICPIKAHUS
MOTHBAIIUU
o0yJaromuxcs K
MOJTYYCHHUIO
3HAHWH;

Hroro no pazneny

37



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
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145

* UCIIOJIb30BaHUE
BOCIIUTATEIBLHBIX
BO3MO>KHOCTEH
COJIepKaHUS TEMbI
yepe3 moa0op
COOTBETCTBYIOIIUX
3aJa4 JJIs
pelIeHuUs; *
BKITIOUCHUE B YPOK
UTPOBBIX TPOIIEAYP
JUTSL TIOJIIEPIKAHMST
MOTHBAILUN
oOyJaromuxcs K
MOJTyYEHUIO
3HAHUI;




9 KJIACC

n/n

HaumenoBaHue pa3jiesioB u
TeM MPOrpaMMbl

Pa3zgen 1. Mexannueckue siBJICHUA

11

MexaHudecKoe IBUKEHUE U
CIIOCOOBI €r0 OIMCAHUL

KoaunuecTBO 4acos

Bcero

10

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bubmmoteka [IOK

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

DopMbI
peau3anuu
BOCIIUTATEIbHOIO
NOTEeHIHAJIAa
pa3aesa/TeMbl

* BKJIFOUCHHUC B
YPOK UTPOBBIX
npouenyp,
KOTOpBIE TIOMOTAIOT
MOJEPKATh
MOTHBAITHIO
o0yJaronmxcs K
MOJTyYEHUTO
3HAHUMH,
HATKUBAHUIO
MTO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOIIIEHUH B
KJIacce, MOMOTaloT
YCTaHOBJICHHIO
JIOOpOKeNnaTeIbHON
aTMochepsl BO
BpEeMSs ypoKa; *
MIPHUBJICYCHHE
BHUMaHUS
o0yJarommxcst K



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

LIEHHOCTHOMY
acIeKTy
M3Yy4aeMbIX Ha
YpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOKHOCTEN
coJiepKaHus
pasznena yepes
noabop
COOTBETCTBYIOIIUX
YIOpaKHEHU;

1.2

1.3

BzaumoaericTBue Ten

3aKOHBI COXpaHEHUs

20

10

bu6nuoreka [IOK

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

bu6mmoreka [IOK

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

* UCII0JIH30BAHUE
BOCITUTATEIBHBIX
BO3MOXHOCTEU
COJICPYKAHUS TEMBI
gepes moadop
COOTBETCTBYIOIINX
3aja4 Jiis
pelIcHHS; *
BKJIIOYEHHE B YPOK
UTPOBBIX MIPOIIEITYP
JUTSE TIOJIePIKaHUS
MOTHBAIUH
oOyJaronmxcs K
MOJYYCHUIO
3HAHUM;

* IPUMEHEHHE Ha
ypoke



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

Hroro no pasaeny

40

HHTCPAKTHUBHBIX
dhopm paboThl ¢
00yJarOIUMUCS
MHTEIUICKTYaJIbHBIX
urp,
CTUMYJTHPYIOIIHX
MMO3HABATEIBHYIO
MOTHBAITHIO
oOyJaromuxcs;
o0y IeHue
o0yJaronmxcs
coOro1aTh Ha
YpOKe
OOIIENPUHSATHIE
HOPMBI TTOBE/ICHHS,
rpaBujia OOIIEeHUS
CO CTapIIUMHU
(memarornuecKuMu
pabOTHUKaMU) U
CBEPCTHUKAMHU
(oOygarormmumucs),
TIPUHITUITBI
yaeOHOH
JUCITUTUTAHBI |
CaMOOpTraHH3aIuH;

Pa3gen 2. Mexann4decKue K0JIe0aHUA U BOJHEI

2.1 MexaHuueckue KoJieOaHus

7

Bbubnuoreka LIOK

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

* BKJIIOUCHHUE B
YPOK UI'POBBIX



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

nporenyp,
KOTOPBIE IIOMOTAf0T
MOJIePIKATh
MOTHBAITUIO
oOydJaronmxcs K
MOJTyYEHUIO
3HAHUMH,
HATAKUBAHUIO
MO3UTHUBHBIX
MEKIIMIHOCTHBIX
OTHOIIICHUH B
KJ1acce, MOMOTaroT
YCTaHOBJIICHUIO
no0OpoxkenaTenbHON
aTMochepsl BO
BpEeMs ypoOKa; *
MIPUBJICYCHHE
BHUMAaHHS
oOyJarommxcs K
[IEHHOCTHOMY
aCTeKTy
M3Yy4aeMbIX Ha
YpOKax SIBICHUH,
HCIIOJIb30BaHUE
BOCITHTATEIBHBIX
BO3MOXHOCTEN
COJZIEpKaHUS
pasznena yepes
noxoop
COOTBETCTBYIOIIUX




YIPa)KHEHUH;

2.2 Mexannueckue BOJIHBL. 3BYK

bubnnoreka IIOK

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

* HCII0JIb30BAHUE
BOCITUTATEIHHBIX
BO3MOXHOCTEH
COJIEPKaHUS TEMBI
gepes moadop
COOTBETCTBYIOIIUX
3ajad Juis
pelieHus; *
BKJIIOUEHHUE B YPOK
UTPOBBIX TPOIICAYP
JUTSI TIOIICP KAHUS
MOTHBAIIHH
oOydJaronmxcs K
MOJTYYEHUIO
3HAHUI;

Hroro no pazneny

Pasznen 3. BJIeKTPOMaFHI/ITHOC IMOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

15

3.1

SHCKTpOMaFHI/ITHOC IIOJIE U
SJICKTPOMArduTHBIC BOJIHBL

bu6mmoreka [IOK

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

* IPUMCHCHUC HA
ypOKe
HHTCPAKTUBHBIX
dhopm paboTsl ¢
00yUaIOIUMHUCS:
WUHTEIJUICKTYaIbHBIX
urp,
CTUMYJTUPYIOIIUX
M03HABATEIBHYIO
MOTHBAITUIO



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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oOyJaromuxcsi;
Mmooy XKJIeHUE
oOy4Jaronmxcs
coOronaTh Ha
ypOKe
OOIIENPUHSATHIC
HOPMBI TTIOBE/ICHHS,
paBmJIa OOIICHHS
CO CTapUIUMHU
(megarornyecKuMHu
pabOTHHKAMHU) U
CBEPCTHHUKAMH
(oOyyarormumucs),
TIPUHITUTIBL
y4aeOHOM
JUCITUTUTAHEI |
caMOOpTraHH3aIuH;

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1
cBeTa

3aKOHBI pacpPOCTPAHEHUS

but6mmoreka [IOK

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

* IPUMEHECHHE
TPYNIOBOM pabOThI
WU pabOTHI B
napax, KOTopbie
yuar

00 yJaroIIMXCst
KOMaHIHOU paboTe
Y B3aUMOJICICTBHIO
C IpyruMu
o0yJaromuMucs;



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

4.2

JINH3EI ¥ OITHYECKHE
npubopbI

bu6mmoreka [IOK

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

MIPUBJICYCHHE
BHUMAaHHUS
oOydJaronmxcs K
[IEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YPOKax SIBJICHUH,
HCIIOJIE30BAHUE
BOCITMTATEIbHBIX
BO3MOXKHOCTEH
coJiep KaHus
pasnena depes
moabop
COOTBETCTBYIOIIUX
YIPaKHEHUH;

* UCIIOJIb30BaHUE
BOCITMTATEIbHBIX
BO3MOXKHOCTEH
COJIEp>KaHUs TEMBI
yepe3 moa00p
COOTBETCTBYIOIIINX
3a7a4 s
pelIeHus; *
BKIIFOUEHHUE B YPOK
UTPOBBIX MPOIIEAYP
JUTSI TIOAIeP KAHUS
MOTHBAIUH
oOydJaronuxcs K
MTOJTYYCHHIO
3HAHUM;



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

4.3

Paznoxenne Oenoro ceera B
CIIEKTP

bu6nuoreka [IOK

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

* BKJIFOUCHUE B
YPOK UTPOBBIX
npouenyp,
KOTOpBIE TIOMOTAIOT
MoAJEpKaTh
MOTHBAITHIO
oOyJarommxcs K
MOJTyYEHUTO
3HAHHMH,
HATAKUBAHUIO
MO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B
KJIacce, MOMOTaroT
YCTaHOBJICHHUIO
JI0OpOKeNnaTeIbHOM
aTMochepsl BO
BpEMs ypOKa; *
MIPHUBJICYCHHE
BHUMaHUS
o0yyJaromuxcs K
[IEHHOCTHOMY
aCTIeKTy
M3y4aeMbIX Ha
YpOKax SIBJICHUH,
HCIIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOXHOCTEH
COJZIEpKaHUS
pasznena yepes



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

noxoop
COOTBETCTBYIOILIUX
YIPaXHEHUH;

Hroro no pazneny

Pa3gen 5. KBanToBbI€e IBJIeHUSA

15

5.1

Hcnyckanue u norjioneHue
CBETa aTOMOM

bu6mmoteka [IOK

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

* IPUMEHEHHE Ha
ypoKe
HHTEPAKTHBHBIX
dhopm paboThl ¢
00y4arOLUMUCS:
WHTEIUICKTYaJIbHBIX
urp,
CTUMYJTUPYIOIINX
MMO3HABATEIBHYIO
MOTHBAITHIO
oOydJaronmxcs;
Mooy XeHue
oOyJaromuxcs
co0roaaTh Ha
ypoKe
OOIIENPUHSATHIE
HOPMBI TIOBEICHUS,
MpaBujia OOIIEHUS
CO CTapITUMHU
(memarornuecKuMu
pabOTHUKAaMU) U
CBEPCTHUKAMH
(oOygarormumucs),
TIPUHITUTTBI



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

yaeOHO
JUCHHIUTHHBI 1
CaMOOPraHU3aI1H;

5.2

CTpOCHI/IC ATOMHOTO sApa

bu6mmoteka [IOK

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

* BKJIFOUCHUE B
YPOK UTPOBBIX
nporenyp,
KOTOPBIE IIOMOTAI0T
HOJIePIKATh
MOTHBAIUIO
oOyJarommxcs K
MOJTyYEHUTO
3HAHUMH,
HATAKUBAHUIO
MO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOILIEHUH B
KJIacce, MOMOTaroT
YCTaHOBJICHHUIO
no0OpoxkenaTenbHON
aTMochepsl BO
BpEeMSs ypoKa; *
MIPUBJICYCHHE
BHUMAaHHS
o0yyJaromuxcs K
[IEHHOCTHOMY
aCTIeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCTIOJIb30BaHUE
BOCIIUTATEILHBIX



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

5.3

S nepHblie peakuuun

Hroro no pasaeny

17

bubnnoreka IIOK

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

BO3MOXKHOCTEH
coepKaHus
paszena uepes
oabop
COOTBETCTBYIOIIUX
YIPa)KHEHUH;

* HCIIOJIb30BAHKE
BOCITUTATEIbHBIX
BO3MOXHOCTEH
COJICp KaHUS TEMBI
yepe3 1oa00p
COOTBETCTBYIOIIUX
3a1a4 s
pelIeHus;
BKIIIOUEHHUE B YPOK
UTPOBBIX MPOIEAYP
JUTSI TIOAIeP KaHUS
MOTHBAIIHH
oOyJarommxcs K
MTOJTYYCHUIO
3HaHUM;

Pa3zgea 6. [loBTopuTE1bHO0-00001IAOIMIA MOLYJT

6.1

[ToBTOpenue u 0600IIEHNE
CoZIepKaHMs Kypca (PU3UKH 32

7-9 kimacce

bu6nuoreka [IOK

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

* IPUMEHEHHE Ha
ypoKe
WHTEPAKTUBHBIX
dhopm paboThl ¢
00yJarOITUMUCS



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

Uroro no pazgeny
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27

HUHTEJUICKTYaIbHBIX
urp,
CTUMYJTHPYIOIIHX
MMO3HABATEIBHYIO
MOTHBAIIHIO
oOyJaromuxcsi;
o0y IeHue

00 yJaromuXxcst
co0JII01aTh Ha
ypoKe
OOIIETTPUHSATHIC
HOPMBI ITOBE/ICHMS,
IpaBUIIa OOIICHHS
CO CTapIIUMHU
(memarornuecKuMu
paboTHUKaMU) U
CBEPCTHUKAMH
(oOy4arommmucs),
TIPUHITUTIBI
yueOHO
JUCIUTUIAHBI K
CaMOOpTaHU3aInH;







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

®u3nka — Hayka o npupoje. SIBienus
IIPUPOJIBI
Du3nvecKue sIBICHUA

du3nyeckre BEIUINHEI U UX HU3MCPCHUC

VYpok-uccnenoranue "M3mepenue
TEeMIIEpPaTypbl IPU NOMOIIH KUIKOCTHOTO
TEPMOMETpA U JaTYUKa TeMIepaTyphl"

Metoasl HAaY4YHOT'O IIO3HAHUH. Onucanue
(pI/I3I/IquKI/IX SIBJICHUH C HOMOIIIBIO MOAETIEH

VYpok-uccnenosanue "lIpoBepka runoTes3sl:
JaTbHOCTh MOJIETA [IAPUKA, TYIIEHHOTO
TOPU30HTAIIBHO, TEM OoJIblIIe, YeM OoJible
BBICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

JIBr>xeHue 4acTHIl BEIIESCTBA
Ypok-uccnenoanue «OnbITHI 11O
HAOII0IEHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»

10

AFpCFaTHI)Ie COCTOsIHHA BCIICCTBA

11

KonrtponsHas padora «IlepBoHauanbHble




CBCACHUA O CTPOCHUU BCIICCTBA»

Mexanundeckoe JBrxeHue. PaBHomepHoe u

12 HEPaBHOMEPHOE JIBIKCHUE

13 Ckopoctb. EquHUIBI CKOpOCTH

14 Pacuer nyt ¥ BpeMEeHM IBUKCHUSA

15 Nueprusa. Macca — Mepa HHEPTHOCTH T

16 [TnoTHOCTH BenecTBa. Pacyer macchl u
o0beMa TeJa Mo ero IIOTHOCTH

17 Jlaboparopunas pabota «Onpenenenue
IJIOTHOCTHU TBEPIIOTO TEa

18 Permrenue 3agaud mo reMme "I1OTHOCTE
BelgecTna"

19 Cuna Kak XapaKTepUCTHKA B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue

20 3aBUCUMOCTH pacTshkeHHs (edopMariin)
MPYXUHBI OT IPHIOKCHHOHN CHITBI»

21 SABnenue Tarorenus. Cuna TsHKECTH
CBs3b MEX1y CHIION TSKECTH U MacCou

22 Ttena. Bec Tena. Pemmenue 3amay 1o reme
"Cuna Tsxect"

93 Cuna TsDKeCTH Ha IPYTUX TUIaHeTax.
dusndeckue XapaKTePUCTUKU TUTAHET

24 N3mepenue cui. Jlunamomerp

25 Bec tena. HeBecomocth

26 CrnosxeHue IByX CHJI, HAallPaBJICHHBIX IO

OJIHOM IIpsiMOil. PaBHOACHCTBYIOIIAS CUII




27

Pemrenue 3agad mo reMe
"PaBHoelicTBYIOIIAS CHIT"

28

29

30

Cuiia Tpenus u e€ BuAbl. TpeHue B mpupoje
Y TEXHHKE

JlaGopaTtopHas paborta «3ydyeHue
3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT
CHJIBI JIaBJICHHSI U XapaKTepa
COIIPUKACAIOIIUXCS TOBEPXHOCTEH»

Pemenue 3amau Ha onpeeacHue
PaBHOAECHCTBYIOUIEH CUIIbI

31

Pemenue 3ana4 no remam: «Bec tenay,
«['paduueckoe nzodbpaxxkenue cuin», «Cuiby,
«PaBHOZIEICTBYIOIIAS CHID»

32

KonTponbHas padota no remam:
«MexaHuueckoe BHKeHue», «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0pakeHue crn, «CHbh»

33

34

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS JaBJICHUS

JlaBieHne ra3a. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00bEMa, TeMIepaTyphbl

35

[Tepenaua naBiieHUs: TBEPABIMU TEIIAMH,
JKUJIKOCTSIMH ¥ razamMu. 3akoH [Tackams

36

37

I[aBJICHI/IC B XXUJKOCTH U Ira3€, BBI3BAHHOC
lIefICTBPIeM CHUJIBI TSAXKECTHU

Pemenue 3anau o teme «JlaBienue B
JKUJIKOCTH U Ta3e. 3akoH [lackamsi»

38

Coobmarommuecst Cocyabl




39

I'mppasinueckuii npece

Manometpsl. [TopurHeBOM )KUAKOCTHBIN

40
Hacoc

41 AtMocdepa 3emin 1 IPUIUHBI €€
CYLIECTBOBAHHUS

42 Bec Boznyxa. ATMocdepHOe 1aBlieHue

43 N3mepenue atmocdepHoro aaBineHus. OnbIT
Toppuuennu

44 3aBHCUMOCTH aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI

45 Bapomerp-anepona. ATMocdepHoe qaBieHIe
Ha pa3IMYHBIX BBICOTAX

46 Pemenwue 3anay mo Teme " AtmocepHoe
naBsieHue"

47 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE
B HUX TeJ0. ApXUMeoBa CuiIa
Jlaboparopnast pabota «Ornpezaenenne

48 BBITAJIKABAOLICH CUIIBI, IEUCTBYIOIIEH HA
TEJO, MOTPYKEHHOE B KUIKOCTH)
JlaGopatopHnast paboTa 1o reme

49 «MccrnenoBanue 3aBUCUMOCTH Beca Tella B
BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCTh
4acTH Tena»

50 [1naBanue Ten
JlaGoparophas padota "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
onpeereHue e€ rpy30no bEMHOCTH"

52 Pemenue 3amay mo remaMm: «[lnaBanue




cynoB. Bo3nyxomnnaBanue», «/laBienne
TBEPABIX TEJ, )KUAKOCTEH U ra30B»

KonrtponsHas padora no teme «JlaBneHue

53 TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
54 Mexanunyeckas padborta
55 MomiHocTts. Equnuiisl MoIHocTi
56 Ypoxk-uccienoanue "Pacuét MOIIHOCTH, 1
pa3BUBaEeMOM MpH MOIBEME 10 JecTHUIIE"
57 IIpocteie Mexanu3mel. Peryar. PaBHoBecue
CHWJI Ha pplyare
Preruaru B TexHuke, OBITY U IPUPOJIE.
58 Jlaboparopuas padota «Vcciienopanue 0.5
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3agau no reme «Y cioBus
paBHOBECHSI pblyara
Koaddutment nonesznoro neiictpust
60 MexaHusMa. JlabopaTtopHas pabota 0.5
«M3mepenne KII/[ HakIOHHON MIOCKOCTH»
Pemenue 3ama4a no teme "Pabora,
61
MomHocTh, KIT/"
62 Mexanunueckas sHeprusi. Kunernueckas u
MOTEHITUATIbHAS YHEPTUS
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU
YPpOK-3KCIIEpUMEHT MO TEME
"OKCIIEpUMEHTAIBHOE OINPEACIICHHE
64 M3MEHEHUS KUHETUYECKOW U MOTEHIIMAIbHON 1

SHEPTHUU MMPU CKATHIBAHUU TEJA IO
HAKJIOHHOM IIIOCKOCTH"




65 KonTponpnas pabora o Teme «Pabora u 1
MOIIHOCTb. DHEPTUs»

66 IIpomexxyrounas arrecranus. KontpoabHas 1
pabota 3a Kypc 7 Kiacca
PeseprHbIit ypok. Pabora ¢ TekcTamu mo

67 1
teme "Pabora. MomHocTh. DHeprus"
Pesepsubiit ypok. Pabora ¢ Tekcramu mo

68 teme "JlaBineHue TBEPABIX TEII, KUIAKOCTEH 1 1
razoB"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoanuecTBo 4acoB

Ne Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero
padoTshI padoTsbI
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MIO/ITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Pe3epBHblil ypok. BXxo/1Hast KOHTpoOJIbHASA 1 1
paborta
4 Mopaenu TBEpIOTO, )KUAKOTO U 1
ra3000pa3HOr0 COCTOSTHUM BEIECTBA
OOBsicHeHHEe CBOUCTB TBEPAOTO, KHUIKOTO U
5 ra3000pa3HOro COCTOSIHUI BelllecTBa Ha 1
OCHOBE TOJIOKEHUI MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
6 Kpucrannuueckue u amopdHble Tena 1
7 CmaumnBaHue U KaMWUISIPHOCTbD. 1
[ToBepXHOCTHOE HaTsIKEHUE
8 TemnoBoe paciimpeHue u cxatue 1
9 Temneparypa. CBsi3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TETJIOBOTO JIBUKEHHS YACTHI]
10 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1
BHYTPEHHEHN SHEPTUU
11 Bupel rerionepenaun 1
12 Ypok-koudepennus "IIpakTuueckoe 1 1
HCIIOJIb30BaHUE TEIUIOBBIX CBOKWCTB BELICCTB




Y MaTepUaJIoB B IEJAX dHEprocOepexenus"”

13

14

KonnuectBo TeruioTrl. Y aenbHas
TEIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
TemnooOMeH U TEMI0BOE PaBHOBECHUE

15

Jlaboparopuas pabdota "HccrnenoBanmue
SIBJICHUS TETUIOOOMEHA TPH CMETINBAHUN
XOJIOJTHOM Y ropstueit BoabI"

16

17

18

Pacuer xonuuecTBa TCIIJIOTHI, H€O6XOIH/IMOFO
AJI1 Harp€BaHus TEJia U BBIACIIAEMOTI'O UM
IIpH OXJIAKICHHUU

Jlaboparopnas pabota "Onpenenenue
yIeJIbHOM TEII0eMKOCTH BeriecTBa"
OHeprus TomuBa. Y iejabHasi TerjaoTa
CrOpaHHs

19

20

21

[InaBnenue u oTBepIeBaHUE
KPUCTAUNIMYECKUX TeN. VY IeNbHas TenaoTa
IUIaBJICHUS

JlaGopatopHnas pabota "Onpeznenenue
YAETbHOM TETUIOTHI TJIaBJIEHUS Jibaa"

[TapooGpazoBaHue U KOHACHCAIHS.
Hcnapenue

22

Kunenne. YneapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHMOCTD TEMIIEPaTypPhl KUIICHHAS OT
aTMOC(EepHOTO AaBICHUS

23

BnaxxnocTs Bozmyxa. JlabopaTopHas pabota
"OmnpeneneHne OTHOCUTEIbHON BIAXKHOCTH




BO3YyXa"

Pemenne 3aaa4 Ha OoInpeCaciICHUC BIaXKHOCTHU

24
BO3yXa
[TpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENCH.

25 [TapoBast TypOuHa. JIBuraTesb BHyTpEHHETO
CrOpaHus

26 KII/ TermoBoro nurarens. Tennosbie
JIBUTATEJIH U 3alllMTa OKpY>Karolel cpeibl

97 3aKOH COXpaHEHMsSI U IIPEBPALLCHUS SHEPTUN
B TEIUIOBBIX ITpoLieccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe

28 "TeruoBsle sBieHus. MiamMenenue
arperaTHbIX COCTOSIHUH BelecTBa"
KonTponbhas padora no teme "Temnossie

29 sBieHMsl. FI3MeHeHue arperaTHbIX COCTOSHUI
BemecTna"

30 Onektpuzanus Ten. [[Ba pona
ANEKTPUYECKUX 3apsI0B

31 Ypok-uccnenoBanue "IaeKTpU3aLMS TEIT
VHIYKIWEH U IIPU CONPUKOCHOBEHNH"

39 B3aumoneiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona
DnexTpuueckoe nojie. HanpsskeHHOCTD

33 aneKkTprueckoro mois. [IpuHImn
CYINEPHO3UINH FTEKTPUUECKUX MOJIeH

34 Hocurenu anexTpudeckux 3apsiioB.
DnemeHTapHbI 3apsia. CTpoeHue atoMa

35 IIpOoBOAHMKY M TUAJIEKTPUKU. 3aKOH




COXPAHCHUS SJICKTPUUICCKOI'O 3apdaa

Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB

3 JIEKTPUUYECKUX 3aps/IOB
DIJIEKTPUYECKUH TOK, YCIOBUS €0

37 cymiecTBoBaHus. McTouHUKHN
JIEKTPUUECKOTO TOKA

38 JIeWicTBUS SJEKTPUIECKOTO TOKA
VYpok-uccnenosanue "Jleiictue

39 AJIEKTPUUYECKOTO OISl Ha IPOBOTHUKH U 1
JTUAJIEKTPUKN"

40 DNeKTpUYecKuil TOK B MeTaiax, )KUIKOCTAX
U rasax

41 DneKkTpruyecKas erb U €€ COCTaBHbIE YacTH

42 Cuna Toka. JlaboparopHas pabota 05
"N3mepeHue 1 peryiupoBaHue CUJIbl TOKa" '
DnexkTpuueckoe HanpshkeHue. BoiabTMerp.

43 JlaGopatopHas pabota "H3mepenue u 0.5
peryJInpoBaHue HanpspKeHns "

44 CornpoTuBIIeHHE POBOAHUKA. Y ACIBHOE
COIIPOTHBIICHUE BEUIECTBA
JlaGopaTopHnast pabora "3aBUCUMOCTh

45 AIIEKTPHYECKOTO COTTPOTHBIICHUS 1
MIPOBOJTHUKA OT €T0 JJTUHBI, IJIOIIA T
ITONIEPEYHOI0 CEYEHUs U MaTepuana"

46 3aBUCUMOCTh CUJIBI TOKA OT HANpPSHKEHUSI.
3axon OMa AJ1 yyacTKa Lenu

47 Jlaboparopnas pabota "HccrnenoBanmue 1

3aBUCUMOCTH CUJIbI TOKA, UAYUICTO UCPEC3




PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

48

49

50

IlocnenoBaTenbHOE U napajjiCJIbHOC
COCAUHCHU IMTPOBOAHUKOB

JlabopaTopHas pabora "l[IpoBepka nmpaBuiia
CJIOKEHHUSI HAIIPSHKEHUN TTPU
MOCIIEI0BATEIHLHOM COCTUHEHUH JIBYX
pe3uctopos"

Jlaboparopnas padota "IIpoBepka npaBuia
JUIS CHJIBI TOKA MPU MapajuieTIbHOM
COCMHEHHUH PEe3UCTOPORB"

o1

Pemenue 3anay Ha npumeHeHue 3akoHa Oma
JUIS Pa3IMYHOTO COSAMHEHUS TPOBOJHUKOB

52

53

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

JlaGopatopHnas pabota "Onpeznenenue
paboThI U MOLTHOCTH NMEKTPHUUECKOTO TOKA"

54

DnexTpuyecKre Henu U NoTpeOuTenn
aNeKTpuyecKkoil sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE

55

[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe
"DreKTpuUecKue 3apsabl. 3apsoKCHHBIC Tema
" UX B3auMoelcTBU. [locTOSHHBIN
AIEKTPUUYECKUN TOK"

56

KonTponbnas pabora no teme
"DnexTpruueckue 3apsaabl. 3apsHKeHHbIE Tela
U UX B3auMoaeucTBus. I10CTOSHHBIN
AJIEKTPUYECKUM TOK"




57

ITocTossHHBIC MArHUTHI, UX B3aMMOJCHCTBHUC

58

59

Ypoxk-uccienopanue "M3yuenue nosiei
MOCTOSIHHBIX MarHuToB"

MarauTtHOe 1ojie. MarautHoe nosie 3eMiau 1
€ro 3HaueHHe IS JKU3HHU Ha 3eMIIe

60

OmnsIT Opcrena. MarauTHoe nojie
JIEKTPUUYECKOro Toka MarHuTHoe noie
KaTyLIKU C TOKOM

61

62

63

64

[IpuMeHEeHHE AIEKTPOMArHUTOB B TEXHUKE.
Jlaboparopuas padota "M3ydeHue neiicTBus
MarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM"

DNeKTPOABUTATEbh IIOCTOSTHHOTO TOKA.
Hcnonb3oBanue anekTpoaBuratTeneii B
TEXHUYECKHUX YCTPONUCTBAX M HA TPAHCIIOPTE.
Jlaboparopnas padota "KoHcTpyrpoBaHue u
n3ydeHue paboThl dEKTpoABUTATENSA"
OmnpiTel Dapanes. 3aKOH ANEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoOsl MoTyYeHus

3J'ICI(TpI/ILICCKOI7f OHCPIUU. 3HCKTpOCTaHHI/II/I
Ha BO300OHOBJISEMBIX UCTOYHUKAX OHCPIruun

0.5

65

[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe
"DNeKTpUYEeCKNEe U MarHUTHBIE SIBJIICHUS "

66

67

KonTponbHas pabota mo Teme
"DNeKTpUYeCKNe U MarHUTHHIE SIBJICHUS"

[Ipomexxyrounas arrecranusi. KontpoabHas
pabora 3a Kypc 8 Kiacca.

68

PeseprubIit ypok. Pabora ¢ TekcTamu mo




teMe "[locTOsHHBIHN 3neKTpUuyecKuii ToK"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145




9 KJIACC

KoanuecTBo 4acoB

Ne Tema ypoka KonTposabHbie IIpakTuyeckue
n/n Bcero
padoThI padoThI
1 Mexannueckoe aBuxkenue. MarepuanbHast 1
TOYKa
5 Cucrema orcuyera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOT0 JIBMXKEHUS
3 BxopmHast koHTposibHAs paboTa 1 1
4 PaBHOMEpHOE NpsAMOIMHENHOE ABUKEHHE
5 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsis 1 MTHOBEHHAsl CKOPOCTh
6 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1
JIBIOKEHUE. Y CKOpEHUE
CKOpOCTh MPSIMOJIMHEHHOTO
7 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOpOCTH
JlaGopatopHas pabota "OnpezneneHue
8 YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM 1 1
JIBYDKEHUH 110 HAKJIOHHOU TUIOCKOCTH"
9 Coboxnoe magenue ten. OnsITel [anmnes 1
PaBHOMEpHOE IBUKEHHE IO OKPYKHOCTH.
10 [Tepuon u yactora oOpamieHus. JInneitnas u 1
YTIJIOBasi CKOPOCTH
11 LleHTpOCTpEMUTEIBHOE YCKOPEHUE
12 [Tepserit 3akon HeroToHa. BekTop critbt




Bropoii 3akon HeroTona.

13 PaBHopelicTByOIIAsA cHla

14 Tperuit 3akon Hetotona. Cyrnepno3uiust Cuit

15 Pemmenue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB
Hprorona

16 Cuna ynpyroctu. 3akoH ['yka

17 Pemenue 3amau no teme «Cumna yrnpyroctu»

18 JlabGopaTtopHas pabora «OrnpeneneHue
YKECTKOCTHU TIPYKUHBI

19 Cuiia Tpenus

20 Pemenue 3amau no teme «Cuma TpeHuUs»

91 JlaGopaTtopHast pabora "Onpeznenenue
Kod(puImenTa TpeHMs CKOJIbKEHHS"

99 Pemenue 3agau no reme "3akonbl HeroTOHA.
Cuna ynpyroctu. Cuna tpeHus"

93 Cuta TSKeCTH Y 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaIEHUS
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT

24 rpaBuTanmoHHOro 1eHTpa (ConHeuHas
cucrema). ["amaktuxu"

o5 Pemenue 3amau no teme "Cuia TSDKECTU U
3aKOH BCEMUPHOTO TATOTEHUS"

26 IlepBasg kocMHUeCKasi CKOPOCTb.
HesecomocTs 1 neperpy3ku
PaBHOBecue MaTepHaIbHOW TOUKH.

97 AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe

TBEPAOTO TeJa C 3aKPEIIEHHON OChIO
BpalleHUs




28

MowmeHT cuisl. LeHTp TsKECTH

Pentenue 3amaud mo temMe "MOMEHT CHIIEL.

29
Hentp Tsixectn"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

30 "MexaHn4ecKoe IBUKEHUE.
Bs3aumozeiictBue Ten"
KonTtponpsHas pabora o Teme

31 "MexaHn4ecKoe IBUKEHUE.
Bsaunmonetictue Ten"
Nmnynbe Tena. Umnynbe cuiibl. 3aKoH

32 COXpaHEHUsI UMITyJIbca. YTIPYroe u
HEYyNpyroe B3auMOJACHCTBIE

33 Pemenue 3agau no teme "3akoH COXpaHEHUS
uMmnyisca'

34 VYpok-koHpepeHuus "PeakTuBHOE ABMKEHHE
B IIPUPOJIE U TEXHUKE"

35 Mexanudeckasi paboTa 1 MOITHOCTb

36 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U
CHUJIBI TPEHUS
JlaGopaTtopHnas pabota «OrnpeneneHue

37 paboThI CUITBI TPEHUS TPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATHHON
MIOBEPXHOCTH

38 Cas13b sHepruu u padoTsl. [loTeHnmanbHas
SHEPTHsI

39 Kunernueckas sueprus. Teopema o
KMHETUYECKON YHEPTUHN

40 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE




Jlaboparopuas pabota «3ydyeHue 3akoHa

H COXPaHEHHUS SHEPTUN

42 KonebarenpHOE ABMKEHUE U €TO
XapaKTEePUCTUKU

43 3aryxaromue KojaeoaHus. BeiHyK1eHHbIE
kosiebanus. Pezonanc

44 MareMaTHuecKkuil U NpyKUHHBIA MAsITHUKH
Ypok-uccienoBanue «3aBUCUMOCTh IIEpHUOIa

45 KOJICOAHUH OT JKECTKOCTH MPYKUHBI H MaCChI
rpy3a»

46 [IpeBparieHre SHEPTUU MPU MEXAHUYECKUX
KOJICOaHMIX
JlaGopaTtopHas pabota «OrnpeneneHue

47 YaCTOTHI U TIEPHO/Ia KOJICOAHUH MPY>KHHHOTO
MasiTHUKa»
JlaGopaTtopnast pabota «I[IpoBepka

48 HE3aBUCUMOCTH TIepHoJia KoseOaHuii rpysa,
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BoJHbI. CBOMCTBa

49 MexXaHW4YeCKUX BOJIH. [IpomonpHbIC 1
MOTIEPEYHBIE BOJIHBI

50 Ypok-koHpepenmus "MexaHn4ecKrue BOTHBI
B TBEpAOM Tene. CelicMuieckue BOIHBI"

51 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

52 Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

53 I'poMKOCTB 3ByKa U BBICOTA TOHA.

AKYCTUYECKHUI pe30HaHC




54

Ypok-konpepenmus "YapTpazByk u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

55

56

57

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"3akoHbI coxpaHeHus. MexaHnuueckue
KoJie0aHusl U BOJHBI"

KoHTposbHast pabota 1o teme "3akoHbI
coxpaHeHus. MexaHndeckue KoyiebaHus u
BOJIHBI"

DNEeKTPOMarHUuTHOE TOJIe.
DONEeKTPOMarHUTHHIE BOJTHBI

58

59

60

61

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
Ypok-kondepenus "llkana
2JIEKTPOMAarHUTHBIX BOJIH. Mcnons3oBanue
AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM
cBs3H"

Ypok-uccnenosanue "M3ydyeHne cBOICTB
3JIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO
MOOWIBHOTO TenedoHa"

Pemenne 3aa4 Ha ONpeCACIICHUE YaCTOThI U
JJIMHBI JICKTpOMar HUTHOM BOJIHBI

62

63

64

DJIEeKTpOMarHuTHas Ipupoja CBETa.
CxopocTth cBeTa. BomHOBBIE CBOWCTBA CBETA

Hcrouynuku ceera. [Ipsmonunennoe
pacnpocTtpaHeHue cBera. 3atMeHus ConHua u
Jlynsl

3aKoH OoTpaxkeHMs cBeTa. 3epKaia. Pemenue
3a/1a4 Ha IPUMEHEHNE 3aKOHA OTPAXKEHHUS
cBeTa




[Tpenomiienne cBeta. 3aKOH IPETOMIICHUS

65
CBeTa
[TommHOE BHYTpEHHEE OTPAKEHUE CBETA.

66 Hcnonp3oBaHre MOTHOTO BHYTPEHHETO
OTpaKEHHsI B ONITUYECKUX CBETOBOJAX
JlaGopaTtopHast padota "HcciaenoBanue

67 3aBHCUMOCTH YTJia IPEeIOMIICHHS CBETOBOTO
Jqy4a OT yIJla NaJieHUs Ha TpaHule "BO3ayX-
cTexso""

Ypok-koHpepenus "Hcnons3oBanue

68 HOJIHOTO BHYTPEHHETO OTPa’KEHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHASI CBA3b"

69 JIunzbl. OnTHyeckas cuja JIMH3bI

70 [MocTpoenne n300pakeHuit B THH3AaX
JlaGopatopHas pabota "OnpezneneHue

71 (OKYCHOT'O pacCTOSTHUS U ONITUYECKOM CHITBI
coOuparorien TUH3bI"

7 VYpok-koHpepenius "OnTudyeckue TMH30BbIE
npuOopsr"

73 I'ma3 xak ontryeckas cucrema. 3peHue

74 VYpoxk-koudepenuus "edexrsl 3penus. Kak
COXpaHMTH 3peHue"

Paznoxenue 6enoro ceera B criekTp. ONbITHI

75 Hreiotona. CriokeHre CeKTPpaIbHBIX I[BETOB.
Hucnepcus ceera
JlaboparopHas pabota "ONBITHI 110

76 pa3lIoKEHUI0 OEJI0T0 CBETa B CIIEKTP U

BOCTIPUATHUIO LIBETA IPEIMETOB MPHU UX




HaOJII0IeHNH Yepe3 BETOBbIe (PUIbTPHI"

Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA

77 CBeTa: AHcIepcusi, HHTeppepeHns U
mudpaknus'”

78 OmnsiThl Pesepdopaa u rmuianerapHas MoJielb
aToMa

79 IToctrynater bopa. Moaens atoma bopa

80 Hcnyckanue 1 NOTJIOLIEHUE CBETa aTOMOM.
KBanTs!. JInHENHUYaThIE CIIEKTPHI

81 VYpoxk-npaktukym™ "HaGuroieHue cnekTpoB
UCITyCKaHUS"

82 PannoakTuBHOCTE U €€ BUIBI

83 Crpoenue atoMHOTO siapa. HykinoHHas
MOJIEb

84 PannoaktuBHbIe npeBpanienus. M3oronsl

85 Pemenue 3anau no teme: "PagroakTuBHbIE
npeBpatieHus "

86 [Tepuon nomypacnana

87 VYpok-koHpepenius "PaguoakTiuBHbIE
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE"

88 SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOrO U MacCCOBOT'O YHCET

89 DHeprus CBA3M aTOMHBIX siziep. CBsA3b MacChl
Y DHEPIUH

90 Pemenue 3amaq mo teme "SnepHbie peakiun”

01 Peakuuu cunTe3a u nenaeHus suep.

Wcrounuku sHeprun ConHua v 3BE311




Ypoxk-koHpepenuus "SnepHas sHepreTUKa.
92 JlelicTBUA paliOaKTUBHBIX U3JIYYEHU HA
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
93 "DJIeKTPOMarHuTHOE TOJIE.

DJeKTpoMarHuTHbIe BoJiHbI. KBaHTOBBIE
siBjIeHus"

KonTtponpsHas pabora o Teme
94 "DIeKTpOMarHuTHOE TOJIE.

DeKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE
saBieHus"

95 [ToBTOpenue, 0600meHne. JlTabopaTopHbIe
aboThI 0 Kypcy "B3aumoneiicteue ten"
y

[ToBTrOopenue, o6o0mmenue. Permenue

96 pacueTHBIX M Ka4eCTBEHHBIX 3aJ1a4 M0 TeMe
"TenoBsie mporecch”

[Ipomexyrounas arrecranus. TBopueckas

97
paborta 3a Kypc 9 kiacca.
[ToBTOpenue, 0606meHue. Pemenue

98 pacYeTHBIX U Ka4eCTBEHHBIX 33J1a4 110 TEME
"KII/ snextpoycTtaHOBOK"

99 [ToBTOpenue, o606menue. JlabopatopHbie
paboTsl o kypcy "CBeToBbie sIBICHHS"
[ToBTropenue, 06o0meHue. Pabora ¢

100 TEKCTaMU 110 TeMe "3aKOHBI COXPAHEHHUS B
MexaHuke"

101 [ToBTOpenue, 0600meHne. Pabora ¢

texctamu 110 Teme "Konedanusa u BoIHE!"




102

[ToBTopenue, 0600mmenune. Padora ¢
TekcTaMu 110 TeMe "CBeToBEIE ABJICHUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

» dusuka: 8-i kacc: 6a30BBIM YpOBEHb: yueOHUK, 8 kiacc/ [lepoimkun H.
M., UBanos A. ., AkitnonepHoe o6mectBo «M3narenbctBo «IIpocBemieHue
» ®usuka: 9-i kiacc: 6a30BbI ypOBEeHb: YueOHUK, 9 kiacc/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKlinOHEpHOE OOIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA
7 KIIACC

1.PaGouast nporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. uzuka. 7 — 9 Kiaccel
(aBToper: A.B.ITepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nmporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tleppimikun A.B. @usnka. 7 kinacc. Y4eOHUK 171 00111€00pa3oBaTeIbHBIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykammk B.1. COopHUK BOMIpOCOB U 3a/1a4 no usuke. 7-9 ki — M.:



IIpocsemenue, 2010. —192c.

8 KJIACC

1. PaGouas nmporpamma. @uznka. 7 — 9xinacchl: yueOHO-METOJUYECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. [IporpamMmMbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusnka. 7 — 9 kimaccel
(aBTrops:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢pusuke. 7 kiacc/ Cocr. T.H. Cepruenxo. — M.:

BAKO, 2014, B COOTBETCTBUH C

BBIOPAHHBIM YYEOHUKOM:

4. Tlepbiikun A.B. @usnka. 7 kinacc. Y4eOHHK A1 00111€00pa30BaTeIbHbIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.U. COopHUK BOMIPOCOB U 3a11a4 o usuke. 7-9 ki — M.:
[Tpoceemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIbHBIE 1
KOHTpPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopartopusie padboTel. KoHTposibHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KoHTponbHO-u3MepuTeNbHbie MaTepuanbl. usuka. 7 kiacc/Coct. H.H.
3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHO-MeToaudeckoe nocooue/ A.E.



Maposn.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileprmmkua ®uszuka-8xi 2017 M. Jlpoda

11.H.B. ®unonosuuy Metoauueckoe nocodue 2015 M. dpoda

12.A.E. Mapon, E.A. Mapon CaMocToATENbHbIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. Hpoda

13.B.B. lllaxmatoBa ,O.P. [lledep duarnoctuueckue padotsl -8 kiacc 2016
M. Jlpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuiit Coopuark Borpocos u 3amau

2015 M. Ipoda

9 KITACC

1. Pabouast nporpamma. @uznka. 7 — 9kiaccbl: yueOHO-METOIUUECKOTO
nocobus /coct. TuxonosaE.H. — 2-e uza.,crepeornm. —M.: JIpoda,2013. —
398,(2)

2. [IporpamMmbl OCHOBHOTO 00111€T0 00pazoBanus. Pusnka. 7 — 9 Kiaccel
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nmporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUH C BHIOPAHHBIM YUEOHUKOM:

4. Ilepwimikun A.B. ®uznka. 7 knace. YueOHUK JJ1s1 00111e00pa3oBaTeIbHbIX
yupexaennit . M.:JIpoda. 2011

5. Jlykammmk B.U. CO6opHUK BOmIpoCOB U 3a/1a4 no ¢usuke. 7-9 ki — M.:

[Tpoceemenne, 2010. —192c.



6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. Actaxoa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTbl. KoHTpOJIbHBIC
3aganus. —Caparos:Jlunei, 2014.

8. «KoHTponpHO-U3MepuTeNbHbIe MaTepuanbl. Pusuka. 7 kiacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeOHO-MeToanueckoe nmocodue/ A.E.

Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTpoJibHBIE 1 caMOCTOsTEIbHBIE PA0OTHI IO (pu3MKe. 9 KIacc: K y4ueOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®uznka 9 kmace» / O.W. I'pomuesa. — M.
H3natenncTBO «9OK3ameny, 2014,

Tectsl no ¢pusuke. 9 kiacc: k yueonuky A.B. Ilepsimukuna, E.M. T'yTauK
«Pusznka

9 kmace» / O.W. I'pomuieBa. — M.: M3narensctBo «OK3ameny, 2010.

dusuka. 9 xnace. TeMaTndeckrue TeCTOBBIC 3aAaHus I ToAroTOBKHU K ['HA. /
aBT.- cocT.: M.B. boitnenko, O.H. Mupomkuna. — Apocnasib: OO0

«Axanemus pazButus», 2014.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



7 KJITACC

. bubnmoteka — Bc€ no npeamery «dusuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoomnsiThl Ha ypokax. — Pexxum goctymna: http:/fizika-class.narod.ru
3. Enunast kosuiekius @ poBbIix 00pa30BaTeIIbHBIX PECYpPCcoOB. — Pexum

nocryma: http://school- collection.edu.ru

4. VlaTepecHble MaTepHAIIbl K ypOKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HarJsIHbIe TocoOus K ypokam. — Pexxum ngoctyna: http://class-fizika.narod.ru
5. lludpossie 0Opa3oBaTenabHbIE pecypcehbl. — Pexum nocryna:
http://www.openclass.ru

6. DJIeKTpOHHBIE YUeOHHUKHU 10 Pu3nke. — Pexxum qocryna:
http://www.fizika.ru

8 KJIIACC

1. bubnmuoTteka — Bc€ mo npeamety «duszuka». — Pexxum nocrtymna:
http://www.proshkolu.ru

2. BugeoonsITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Equnas xomnekmus 1iudpoBbix 00pa3oBaTeIbHBIX PECYpPCOB. — Pesxxum

noctyna: http://school- collection.edu.ru



4. NnTepecHble MaTepualbl K ypokam (PU3UKH MO0 TeMaM; TECTHI TI0 TEMaM;

HarJIsIHBIe TTocoOus K ypokam. — Pexum nocryma: http://class-fizika.narod.ru

5. Hudpossie oOpazoBaTenbHbIe pecypchl. — PexxuM nocrymna:

http://www.openclass.ru

6. DIeKTpOHHBIE YUeOHHUKH TI0 Pu3uke. — Pexxum nocrymna:

http://www.fizika.ru

9 KIIACC

1. BuzneoonsiTel Ha ypokax. — Pesxum nocrtyma: http://fizika-class.narod.ru

2. Enunas komiexius iudpoBeiXx 00pa3oBaTeIbHBIX PECYpCoB. — Pexxum

noctyna: http://school- collection.edu.ru

3. NHTepecHbie MaTepuaibl K ypokaM (HU3UKU MO TEMaM; TECTHI IO TeMaM;

HarJsIHbIe Toco0us K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru



4. Iludpossie 0OpazoBarenbHbIe pecypchl. — Pexxum octymna:

http://www.openclass.ru

5. DnexTpoHHBIE yueOHUKH 10 (pusuke. — Pexum nocryna:

http://www.fizika.ru

6.lucrannmonnas mkoa Ne368 http://moodle.dist-368.ru/ OTkpeITHIi KiTacc.

CereBoe oOpaszoBarebHOe coodmecTBo. http://www.openclass.ru/node/109715

7. EI[I/IHaH KOJINICKIIMA III/I(prBBIX 06p330BaTeHBHLIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IEHTP HHHOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTsOps» MaTepuabl o PU3MKe.

http://archive.lseptember.ru/fiz



11. Aanmanuu ¢pusmaeckux o0bekToB. http://physics.nad.ru/

12. J)KuBas usuka: oOyuaroas nporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®uzuka.ru. http://www.fizika.ru/
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