[Ipunoxenne Ne 16 k  OcHOBHOU
o0pa3oBaTeNbHONl MpPOrpaMMe OCHOBHOTO
oO11ero o0Opa3oBaHUs MBOY
«Maxnésckas COIl», yTBepKIECHHOU
npukazoM MBOY «Maxnésckas COILL»
ot 27.05.2022 Ne 102

PABOYASI ITPOT'PAMMA
yueOHoro npeamera «Dusuka»

1u1st oOyyaromuxcst 7-9 KjiaccoB



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHO paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOIMXCS W OpraHU3alui0 U3Y4YeHUs
bu3MKN Ha JAEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COAEpKAHHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

®duzuka SABISIETCA  CHCTEMOOOPa3ymoIIMM I €CTeCTBEHHO-HAyYHBIX
y4€OHBIX PEIMETOB, MOCKOJIBKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MIPOLIECCOB
U SBIICHWM, H3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduel, BHOCUT BKJAJ B €CTECTBEHHO-HAayuyHyI0 KapTHHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HAay4HOro MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEeCKOTo O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYyYHON TPaMOTHOCTU H
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenune @u3auku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJACHUE
CIIEYIOIMMH KOMITIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
TPaMOTHOCTb:

e HAy4YHO OOBSCHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UWHTEPIPETHPOBATH  JaHHbIE W  HCIOJB30BaTh  HAy4dHBIC
JI0Ka3aTesIbCTBA JIJIsl IOJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HaA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ornpeneneHsl B Konuenmuu npenopaBanust ydeOHoro mnpeamera «Dusmka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaau3yrONux
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pEIIeHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).



Hean usyyenus pusuku:

npuoOpEeTeHNE WHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YUYCHUIO TPHUPOJIBI, PAa3BUTHUE HUX HHTEJUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/I€ MO3HaHUS U (POPMUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPYKAIOIIAM SIBIICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJbTaTa H3yYeHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TPEACTABICHUN O poiu (U3UKU Uil Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  cdepax  Oymymien
npoecCHOHATEHON AeATENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JanbHEeMy 00y4eHHUI0 B 5TOM HaIPaBJICHUH.

JlocTikeHue 3TUX LieNed mporpamMMbl 1o (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

NpuoOOpeTeHNUE 3HAHWK O JUCKPETHOM CTPOCHHH  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTeHNE YMEHUN ONMUCHIBATh U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS MPOCTEUITUX PACUYETHBIX 3amad ¢
UCITI0JIb30BAaHUEM busznuecKux MOJIeTIeH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBITIOJIHATH OTBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCcBOeHHE MPUEMOB PabOTHI ¢ MHpOpMaIuen (HU3NIECKOTO COJEpIKaHMS,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodeCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

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

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeJeIo).

[Ipennaraemseiii B mporpamMmme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKkTep, YUUTEIb JeiacT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OIBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH



o0y4aromuxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraeMblXx B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (PU3HUKE.
[IporpaMMa MOJIHOCTBIO COOTBETCTBYET (henepanpHoil padouel mporpamme



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paszgea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

dusnka — Hayka O mnpupone. SBneHus npuponabl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. M3MepeHue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunilt. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpH HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JNATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3mepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHME.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO IBUKEHHUSL.



2. Habmonenne nuddysumn.
3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
M3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmtonenue siBeHus HHEPLUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTHU TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue cuj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa To
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (Iedopmariim)
NPY>KUHBI OT MIPUII0KEHHON CHUIIBL.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBINICHUS ¥ YBEIUYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobiaroniyecs: cocysl. ['uapaBinyeckue MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOChHEpHOTo J1aBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS ITIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJIKUBAIOLICH  CHUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.

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

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYyroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJEKYISAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe paclIupeHne U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOIO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIuIonepesaya U COBEpILIEHNE paboThI. Bunsl TEIIONEepEaauH:
TEIUIONPOBOJIHOCTh, KOHBEKIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcnapenwe. Kunenume. YnenwHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEPHOro
JTaBJICHHUSL.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHas TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBbix apurareneit KIIJ[ temmoBoro nBurarens.
TerioBble ABUTATENN U 3aIIUTA OKPYNKAOIIEN CPEIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS YDHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO ABHXKEHUS.



Hab6nronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacupeHus Teml.

W3MeHeHne naBieHus raza Ipu U3MEHEHHH OO0bEMa M HarpeBaHUM WIIU

Sk

OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTypBhl.

Buae! Tenmonepenayn.

OxJaxieHue Ipu COBEPIICHUHN pabOTHI.

9. Harpesanue 1nipu coBepiiieHuu pabOThl BHEIIHUMH CHJIAMHU.

10.CpaBHeHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.

11.HaGntoieHre KureHus.

12.Habmro1eHrEe MTOCTOSIHCTBA TEMIIEPATYPBI IPH IJIABJICHUU.

13.Monenu TenJIOBBIX IBUTAaTENIEH.

Jlabopamopnvie pabomul u onvimaul.

1. OnbITel IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKECHHUSL.

2. OnpITe O BBIPAIIMBAHUIO KPUCTAJJIIOB IOBAPEHHOM COJIM WJIM Caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

4. OmnpeneneHue AaBJICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

5. OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

6. [IpoBepka rumnoTesbl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HabGmroneHue wW3MEHEHUS BHYTPEHHEW DSHEPrUM Tela B PeE3ysbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. HccnenoBanue sIBICHHS TEMIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOWU U
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ropst4er BOJIBL.
9. OmnpeneneHue KOJNMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUTMUECKUM LIMJITHHAPOM.

10.Onpenenenre yaeapbHON TEIMITOEMKOCTH BENIECTBA.

11.UccnenoBanne mpouecca UCIapeHusl.

12.0npenenenue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13.0npenenenue yaenbHON TEIIOTHI IJIaBIEHUS JIbJIA.

Pazngen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIAMH ).

Onektpuueckoe mnojue. Hanpspk€HHOCTh 3nekTpudeckoro mnods. [IpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

PaGota u MoOIIHOCTH 3JEKTpUYEecKoro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MaruuTHOe nojie 3eMJI U €ro 3HauY€Hue JJIs )KU3HU Ha 3eMJie.
Omeir  Opcrena. MarautHoe 1moje  3JEeKTpudeckoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne 3nekTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pojia JIEKTPUUECKHX 3apsI0B U B3aMMOJICHCTBUE 3apSKEHHBIX TEIl.
Y CTpoRCTBO 1 JEUCTBUE NEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.

MonenupoBaHUe CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.

. [leficTBHS 2IEKTPUUIECKOTO TOKA.

10 DIIEKTPUUECKUM TOK B JKUIKOCTH.

11.T"a30BbI1 pa3psia.
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12.1i3mepenue cuiibl TOKa aMIIEPMETPOM.

13.3mepenue 31eKTPUYECKOro HaMpsXKEHUsI BOJIbTMETPOM.
14.Peocrtat 1 Mara3uH CONPOTHUBJICHUM.

15.B3aumMoielicTBUE TOCTOSTHHBIX MarHUTOB.

16.MoaenrpoBaHre HEBO3MOXKHOCTH pa3ieeHus MOJI0COB MarHuTa.



17.MonennpoBaHre MarHUTHBIX ITOJIEN ITOCTOSIHHBIX MAarHUTOB.

18.0nbIT OpcTena.

19.MaruuTtHoO€e noJie ToKa. JJIEKTPOMAarHur.

20./leiicTBrE MATHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

21.OnekTpoaBUraresp MOCTOSHHOTO TOKA.

22.VccnenoBaHue sIBJICHUS dJIEKTPOMAarHUTHON MHTYKIIUH.

23.0mnb1iTe1 Dapanes.

24.3aBUCMMOCTh HAIIPaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHUWM €ro
BO3HUKHOBEHUS.

25.0nekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OnpITel 1O HAOMIONEHUIO DJICKTPU3ANUM Tl HWHAYKIMEH U TpHU
COIPUKOCHOBEHHH.

2. UccnenoBaHue MACUCTBHUS SIEKTPUUECKOTO TMOJIA HA MPOBOJHHUKUA U

JUAJIEKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3mepeHre U peryampoBaHie CHIIbI TOKA.

N3mepeHne U peryJupoBaHUE HATIPSAKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO 4YEPE3 PE3UCTOP, OT

COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb AJIEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

8. IlpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUN TMPH  MOCIEAOBATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBwiia [JIsi CHJIbl TOKA MpPU MAPAJUIETBHOM COEAUHEHUU
PE3UCTOPOB.

10.0OmnpeneneHue paboTHI AIEKTPUUSCKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.

11.0npenenenrne MOIIHOCTHA  BJIEKTPUYECKOTO TOKA, BBIJICISIEMOM HA
pe3ucrope.

12.WccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO 4YEpE3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13.0Onpenenenue KIIJI narpeBarens.

14.VccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MarHUTOB.

15.3yyeHne MarHUTHOTO TIOJS  TOCTOSIHHBIX ~ MarHUTOB TIPU  HX
00BEIMHEHUU U Pa3ICIICHUN.

16.VccnenoBanue IeUCTBUSA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJKY.
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17.00bITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI  B3aUMOJICHCTBUS
KaTylIKH C TOKOM W MAarHuTa OT CHWJIbl TOKa W HAIpaBJIICHUS TOKA B
KATYILKE.

18.13yueHune neiicTBUSA MArHUTHOTO TIOJISI HA IPOBOJIHUK C TOKOM.

19.KoHcTpyupoBaHue v u3yueHue paboThl SJEKTPOABUTATEIIS.

20.13mepenue KII/ 351eKTpoABUTaTENbHOM YCTAHOBKH.

21.0mbITBI IO WCCIICOBAHUIO SIBJICHUS DJICKTPOMArHUTHON WHIYKIIUU:
UCCIIENOBAHUE W3MEHEHUW 3HAYEHHWS W HAIpPaBICHUS WHIYKIHOHHOTO
TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWkeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABMKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHEHHOe nBrokeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuHelHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTtoHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUSI.

Cusia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakKTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHJI TSKECTH, YIPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJa, MTOTHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIInanbpHast SJHeprus CxKaTtou npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHrne MEXaHMYECKOTO JBHXKEHUS Tela OTHOCUTENIBHO Pa3HbBIX Tel

OTCYETA.
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8.
9.

CpaBHEeHHME TyTe W TPACKTOPHUH IBWIKEHUS OJHOTO M TOTO XKE Tela
OTHOCHUTEJIHLHO Pa3HBIX TEJl OTCUETA.

H3mepenre CKOpOCTH M YCKOPEHUS TIPSIMOJIMHEHWHOTO JIBUYKEHUS.
MccaenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JIBHYKCHHUSI.

HabGnrofaeHue NBKCHHS Tella 0 OKPY>KHOCTH.

Habnronenne MexaHHIeCKUX SBICHHMA, TPOUCXOISIINX B CHCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPEHHOM JBIKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Teja M JICMCTBYIOIIEH Ha HETro
CHJIBL.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUKEHUH.

10.Ilepenaya umnysbsca Ipy B3aUMOJAEHCTBUAN TEN.

11.IIpeoOpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUM TEII.

12.CoxpaHeHne nMIyJibca PU HEYNIPYTOM B3aMMOJICCTBHH.

13.CoxpaHeHue uMITyJibca Mpu adCOJTIOTHO YIIPYTOM B3aUMOJIEHCTBHH.
14.HabmroieHre peakTUBHOTO JIBH>KEHHS.

15.CoxpaHeHne MEXaHUYEeCKOM SHEPTUH NpU CBOOOIHOM Ma/ICHUU.
16.CoxpaHeHre MEXaHUYECKON YHEPTUU IIPU IBMOKEHUM TeEJIa MO IEUCTBUEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.
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KoHcTpynpoBanue TpakTa Jyuisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEHKKH.

OmpenencHue CpeaHEl CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHUM TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CJIM TPU PABHOYCKOPEHHOM JBIKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhpuiieHTa TPEHUS CKOJIbXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10.0npenenenrie pabOThl CHJIBI  yNPYTOCTH TMpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11.13y4yeHune 3aKk0Ha COXPAHEHUS SHEPTUM.

Pa3znen 9. Mexannueckune KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTya. MareMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUU MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koyiebanus.  BpHyxkzaeHHble — KoneOaHusa.  Pe3onasc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. UHdpas3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xoneOaHUM TeJl MOJ JEHCTBUEM CHIIBI TSOKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpaneHue npooiabHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. Onpenenenue YacToThl W TMepuUoAa KoJeOaHWUH MaTeMaTHYEeCKOTO
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MasITHHUKA.
2. OmnpeneneHue 4acToOThl U EPUOJIa KOJEOaHU NPy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpHUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JIJTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU Mepuoja KojaeOaHui Py KUHHOTO MasiTHHKA
OT Macchl Tpy3a.
5. TIpoBepka HE3aBUCUMOCTH TEepHoja KoJieOaHUM rpysa, MOABEIHIEHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OnbITEI, JACMOHCTPHPYIOIIME  3aBHCUMOCTh  TEpHOJa  KojeOaHUU
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.
7. 3mepeHue yCKoOpeHus CBOOOIHOTO IMaICHHUS.
Paznen 10. Di1eKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  TMOJie.  JJEKTPOMarHuTHble  BoOJIHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBoiicTBa 3IEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C MOMOIUBID MOOMIBHOIO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukm — cBera.  I[IpsMosmnHerHOe
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lIcronbp30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xon ydeit B coOuparorieit JIMH3e.

X0/ Jy4er B pacCErBArOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

9. Tlpunuun neictBus Qoroanmnapara, MUKPOCKOIA U TEJIECKONA.
10.Mopnens rina3za.

11.Pa3noxenue 6eoro cBeTa B CIIEKTP.
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12.ITony4eHue 6esoro cBeTa MpH CI0KEHUHU CBETa Pa3HbIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. WccnenoBaHue 3aBUCHMOCTH yTila OTPaXXEHUsI CBETOBOTO Jiyda OT yIJia
najicHUsI.

2. V3ydeHwne xapakTEpPUCTHK N300PKECHUS MPEMETA B TIIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. Tlomydenne n300pakKeHHUM C IOMOIIBIO COOUPAIOIIEH JTUH3HI.

5. Ompenenenne GOKyCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMPAOIIICH
JINH3BI.

6. ONBbITHI 1O Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbITHl MO BOCHPUATHIO IIBETA MPEAMETOB MpPH UX HAOIIOJCHUM 4Yepes3
[[BETOBBIC (DUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue U MorioieHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msoromsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmomxypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnaep. CBs3p Macchl W dHEpPruM. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3IYyYECHHW HA IKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

CnexTpbl U3Ty4EeHUS U MOTJIOLIEHUS.

CrexTphl pa3IMYHBIX Ta30B.

CnekTp Bogopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOIINX U3ITYyYCHUH.

Perucrpanus nznmydeHusi IpUpPOIHBIX MUHEPATIOB U MTPOITYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaGnroeHue CIUIONIHBIX U IMHEUYAThIX CIIEKTPOB U3 TyUCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPrUU YACTUIBI 10 TOPMO3HOMY

nyta (1o ¢poTtorpadusim).

3. W3mepeHue paaroakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBHO--00001IAOIIMI MOAYJIb TPEAHA3HAYEH JI CUCTEMATU3auU
U 0000IIeHHS  TPEIMETHOTO  COACpXKAaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIMX ATOT yU4EOHBII MpeIMeET.

[Ipu “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBaCTCs JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyudeHus, GopMupyeTcs
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HMCCIICIOBaHUS
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SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapakTep NaHHOIO paszelsa peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyecKkue BJICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIEOBAHUS (PU3UUECKUX SIBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHs TEOPETUUECKUX BBIBOOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJEe BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX MU3BECTHBIX BHUJIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX IMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE 3CTETUUYECKUX KAYeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKu KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYpPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU TMPaBWJI 0OE30MaCHOTO TIOBEJIECHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUH, MpPU3HAHUE CBOETr0 IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPaKTUYECKHX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO MPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHWM Ui pEIICHUs 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuu K HU3MEHSAIIMMCH YCJOBHAM COLHUAJBHON W NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJCUCTBUU MPHU BBHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APpYyTrux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTU
du3uKy;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETEHUM HOBBIX (HUIUUYECKUX
3HAHUM;

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

e — OLEHKA CBOMX JEWCTBUHA C YYETOM BIMSHHMS HA OKPYKAIOUIYIO Cpeny,
BO3MOKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS MporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIILHBIC YHUBEPCAIbHBIC yUeOHbBIC ICHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaIbHbIC yUeOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue J1eficTBUA:



BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

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

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NUECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOM (u3nueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIlEHHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCITI0JIb30BaTh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOIrO
SIBJICHUSI,

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

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIO/IEHUS, OIIBITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3alpOChI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHQOpMaAIUU W WUIIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMU
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIC 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIIeHWE 3a/ladyd U TOJJCpKaHHe
O1aroxeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUMYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh EUCTBUS
no €€ JMOCTIKEHUIO: paclpeiesaTh poiH, OOCYKIaThb IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAMHHUPYS CBOM JEUCTBUSA C JPYTHMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B J)KM3HEHHBIX U YYEOHBIX CUTyalMsX, TPEOYIOLINX
JUIs pelieHus (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaTbHOE, NPHUHSITHE PELICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpynIon);

CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM peleHUs (PU3MUECKOH 3aJauul Win
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, MOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpeajiaraTh IUIaH €€ U3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHsS])) PE3yJIbTaTOB
NEesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
¢u3nyecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTHUKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHUIN:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BewlecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUS, PAaBHOJACUCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddysus, TEMIOBOE ABUKEHHUE YaCTUIl BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKECHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBIO
BpalleHus, Nepenaya AaBiCHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
razamM, arMoc(epHO€ JaBJiCHHWE, IUIABaHUE TeJl, [PEBPAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JIaHHOE (PU3NUECKOE SBIICHUE;
pacrmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHl ABMW)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
OpPUPOAE, ACUCTBUE CHUJIBI TPEHHUS B IPUPOAE W TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJIeHUs Ha >KMBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TEeJIe YeJIO0BEKa, MPU 3TOM NEPEBOUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKas paboTa, MOILIHOCTb, IUIEYO CHIIBI,
MOMEHT CWJbl, KOA()()UIMEHT TOJE3HOTO [EUCTBUS MEXaHHU3MOB,
KUHETHYeCKas M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIBHO
TPaKTOBaThb  (PU3WYECKUII  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEJIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs phlyara (0J0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3NUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCJIOBHE, NOJICTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE Ui PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WU
buznUecKux CBOMCTB Tel: dbopmMynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ ONBITA U (POPMYJIUPOBATH BHIBOJIBI;

BBIIOJIHATHh MPSMBIE H3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAaCChl Tela,
o0bEMa, CHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
JIPYroil C HCIOJIB30BAHUEM IMPSIMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXKYILUEroCsd Tela OT BPEMEHU JIBHJKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IJlaBaHus TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaThb YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IIaHy, (UKCUPOBATH
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMUIl U TpadUKOB, JeNaTh BBIBOJBI MO PE3yJbTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWUJa, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeJO, KOI(PPUIMEHT TMOJE3HOTO eUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUHM HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMYNHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HX OMUCaHUA (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3MYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWU B TIOBCEIHEBHOM
KU3HU 1 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH Cpe/Ie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TyTEM CpPaBHEGHHS Pa3UYHBIX HCTOYHUKOB  BBIJCISTH
uH(dOpMaIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WIU MOXKET OBbITh
HEJ0CTOBEPHOM;

WCITOJIB30BATh NP BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAyYIHO--TIOMYJISIPHYIO
auTepatypy  (QU3MYEecKOoro  coiepaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl cetn MIHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIuU (HU3HUECKOTO CONEPIKaHUS, B TOM



YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUN, NPU H3TOM TPAMOTHO HCIOJIB30BaTh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM paclpenesiarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEUTh 34 BBINOJHCHUEM IUIAHA JEUCTBHUM, AaJCKBAaTHO OLICHWBATh
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCITIOJI30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEILUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amMop(HBIE TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBIM Map, BIAXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM JBUraTelb,
AIIEMEHTAPHBIN JIEKTPUUYECKHUM 3apsisl, AIEKTPUUECKOE IOJIE, TPOBOJIHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe U cXKaTue, Teronepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAlMs, IUIaBJIEHUWEe, KpHUCTAJUIM3aluus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
IIEKTPU3aLUs TEJl, B3aUMOJCHCTBUE 3apsAl0B, JEHCTBUS JICKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIIMS)
N0 ONHCAHWI0 WX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY’>KaoIllleM MHUpE, B TOM 4ucie (U3HUECKHUE SIBIICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KamWUIIpHBIE SBIEHUS B MPUPOJE,
KpUCTaulbl B Tmpupoe, usinydyenue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMmocgepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, AOpeid MOIIOCOB, pOib MAarHUTHOTO TOJS JAJs JKU3HH Ha
3emuiie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TE€N M (PU3NUECKHUE SIBICHUSA, UCTIOIb3Ys
duznyeckue BEeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTrHsl, KOJIUYECTBO
TEIJIOTHI, yJieJbHAsg TEMJIOEMKOCTh BEIECTBA, YJAENIbHAas TeIuloTa



IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHAS BIAXXHOCTh BO3[YyXa, AJIEKTPUUECKUN 3aps,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICI WCIOJIb3YEMBIX BEIUYHMH, 0003HAUEHUS U €IUHUIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO--KUHETHYECKOW TEOPUU
CTpPOEHUS BEILECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa aJis ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alUCHIBATH €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB C¢ Omnopod Ha 1—2 W3y4EHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(du3nYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBUSI 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3ajJadyd, BBIOMpATh 3aKOHBI U  (QOPMYIIBI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE HCCIIECJOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBaTh MPABWIBHOCTh MOpPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MUecKuX CBOMCTB Tel (KanWUIIpHBIE SIBJICHUS, 3aBUCUMOCTb JaBICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa H3JIydarollel (MOorjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
AIEKTPUYECKUX 3aps/ioB, B3aUMOJECUCTBHE IOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IpOBEPsiIEMbIE MPEATIONOKEHHS, COOMPATh YCTAHOBKY U3 IPEIOKEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBONUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIpyrol C HCHOJB30BAaHMEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
COIMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IJIOUAAU TONEPEeYHOro
CEUEHUs U YAEIBbHOTO CONPOTUBIICHHUS BELIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 NPOBOJAHMUK, OT HaNpsOKEHUs Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIENOBAaTEIBHOTO U IApaUIEIbHOTO  COSAVMHEHHUH
IPOBOJHUKOB): TUIAHUPOBATh WCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, Clenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COIMPOTHUBICHHE MPOBOAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh U3MEPEHHs, COOMpPAThH
IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJOKEHHON MHCTPYKIUH, U
BBIUMCIISATh 3HAUEHHUE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHLUMBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKOW IHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATEIbHBIE JEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
IpEeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA WU W3MEPHUTEIIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI AJIEKTPUUYECKUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasznuyasi ycIoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKHUX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecniedeHrs 6€30MacHOCTH MpY OOpalleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbSI U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY’KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUE€OHBIX 3a/laHUl HAy4YHO--TIOMYJISIPHYIO
JUTepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o0o6miass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHUs, B TOM 4YHCi€ MyOJMYHO MPEACTABIATh pPE3YIbTaThl
IPOEKTHOM WJIM HCCIIEeI0BATENIbCKON AEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIPOBOXAATH BHICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAessaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]a4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHa ACUCTBUNA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JIESITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcu€Tra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aedopmarius
(ympyrasi, TacTHYecKas), TPEHHE, IIEHTPOCTPEMHTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NallbHO30PKOCTH,
CIIEKTPBI UCITYCKAHMSI M TOTJIOMICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJIEHUE TeJI, PABHOMEPHOE JIBHIKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KOojeOaTelnbHOE IBMKEHHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, IOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3IOKEHHUE Oesloro cBera B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpy’XamleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO, LBETa TeJ,
ONTUYECKHUE SIBJICHUS B MPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOaKTHBHOE H3Iy4YCHHE
OPUPOAHBIX MHHEPANOB, JEHWCTBHE pPAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJbB3YS
¢bu3nueckue BeNUYUHBI (CpEeIHSAsl W MIHOBEHHAs CKOPOCTh Tejla IpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Telld, HUMIYJIbC Tela, HWMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs SHEPrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEpPrus, IMOJHAs MEXaHH4YecKas »SHeprus,
NEePUOJ U YacToTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MTOKA3aTeNlb MPEJOMIICHHS CPENbI), TPU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTH (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaPUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNMEPHO3UIMH CWJI, NPUHIUN OTHOCUTENbHOCTU [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsAI0BOT0O U MAaCCOBOTO YHUCEI
NP SIIEPHBIX pEaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMUChIBATh €0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CIIE/ICTBEHHbIE  CBA3U, CTPOUTh OOBsACHEHHE U3 2-3
JIOTUYECKUX I11aroB ¢ OMOpPOl Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THble 3aJaud  (ONMUpaIoIIMecss Ha CUcTeMy u3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINME WIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NIJISl PEIICHMs], TPOBOAUTH PACUEThI U
OLICHMBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (u3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(¢uU3NYECKUX METO/OB, MCIIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsI HHEPrHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHWM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWMCTB W300pa)KeHHs TMpeaMeTa B coOMparomien
JWH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 H30bITOUHOro Habopa
o0OpyllOBaHUS, ONHUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIupOBaTh BHIBOJIBI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUE Uu3MepseMol BeIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba M3MepeHus
(M3MepUTENHHOTO PUOOpa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTHh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHHMH 0O€3 HadaJbHOW CKOPOCTH, Tepuoia
KOJICOaHWI MaTeMaTHYeCKOTO MAsSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIia MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (HUKCUpPOBaTh pe3yJbTaThl MMOJTYYECHHOM 3aBUCHMOCTHU
bU3MYeCKUX BEIWMYHH B BUAC TaONHIl UM TPAPUKOB, NEJIaTh BBHIBOIBI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAaromiel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IUIAaHUPOBATh M3MEPEHUS, COOMpATh JKCIMEPUMEHTAIBHYIO YCTAaHOBKY M
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh TOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

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

pa3nuyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (OHU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyUYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOpPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHIHBIC PUCYHKH M3YYCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMUYECKHUX IPOIECCOB
IpU pEIIeHUH Yy4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKHUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M cOOMparoLIei JIMH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NI oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS U COOIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIIIEH Cpejie;



OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH MOJYyYEHHON MH(POpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCITI0JIb30BAaTh MPHU BBHIMOJHEHUN YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUEMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMs,
yOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMPH 3TOM TPAaMOTHO  HCHOJb30BaTh  M3YyUCHHBIH
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM 0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1
ya s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 Ctpoenun 1
P © petieeTsa https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ) | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexan 3
IHCCKOE ABHACHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMHU, KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHoe f1aBeHHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
i P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 M 4 1
CXaHIHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bu6mmoreka [IOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
1 DINIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tea 7 1 bubnnoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eCKOe IBHXKCHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanndeckue Koj1e0aHUs U BOJHDI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
| ®usuka — HayKa O PUPOE. |
SIBnenust npupoabl
2 Du3NYECKUE SBJICHUS 1
3 Ouznyeckue BeTUIHHBI U UX |
U3MepeHue
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPU MOMOIIN | |
XKHUJKOCTHOTO TEPMOMETpPA U JaTUuHKa
TEeMIEpaTyphl"”
MeToapl HAyYHOTO TTO3HAHMSL.
5 Onucanue GpU3NUECKUX SBICHUI C 1 bubmmorexa LHOK
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeTIeH
6 JlaGopatopHass pabora "U3mepeHue | 1
00BbEMa KUIKOCTH U TBEPAOTO Tena."
Crpoenue BeniectBa. ONBITHI,
7 JTIOKa3bIBAOIINE TUCKPETHOE 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIEeCTBA
8 JIBH>KEHHME YacTHUIl BEIleCTBa 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoanue «OnbITHI 11O | |

Ha6J'IIO,[[CHI/IIO TCILJIOBOT'0 paClIMPCHUA




ra3oB»

10 ArperaTHble COCTOSIHHSI BELLIECTBA
Oc00EHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O000IIEHNE 110 pa3ieny bubnunoreka [HOK
«IIepBoHavyanbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
Mexanndeckoe JBHKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIKCHUE
bubmuoreka [JOK
13 Ckopoctb. Equaniel ckopocTu
p A H p https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmyTtu 1 BpeMeHU JBUKEHUS bubmorexa HOK
yr P A https://m.edsoo.ru/ff0a0ac4
15 Hueprusa. Macca — mepa bubmuorexa [JOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemecTBa. Pacuer macchl bu6mmoreka [IOK
16
1 00beMa Teja Mo ero MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
IUIOTHOCTH TBEPAOTO TENA»
13 Pemenue 3amgad nmo teme "[lnoTHOCTH bubmuorexa [JOK
BemecTsa" https://m.edsoo.ru/ff0al23c
Cuiia Kak XapakTepucTuka
19 B3aumoieicTBus Ten. Cumna
ynpyrocty. 3akoH ['yka
JlabopaTtopHas pabota «3yyeHue
20 3aBUCUMOCTH PACTSKCHUS

(medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBD)




21

SIBnenune taroreHusa. Cuia TOKECTH

CBsi3b MEX]1y CHIION TSKECTH U

. bubnmoreka [JOK
22 Maccoii Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a1a4 no teme "Cuiia TsKecTu

3 Cuiia TsSKeCTH Ha APYTHUX IJIaHeTax. bubnunoreka [HOK
OU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0al1502

bu6mmoreka [IOK

24 Nsmepenue cun. JluHamomer

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

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CroxkeHne ABYX CUJI, HalpaBJICHHBIX
. 7 . P bubmuorexa [JOK

26 10 OJAHOU MPSIMOM.

. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

7 Pewenue 3agau o reme
"PaBHoneiicTByromas cui"

)3 Cuia TpeHus u €€ Bubl. TpeHue B bubnuotexa [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9¢c
Jlaboparopnast pabota «13yuenue
3aBUCUMOCTH CHUJIBI TPEHUS

29 CKOJIbKEHUS OT CUJIbI IaBJICHUS U bubmmorexa [OK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIEH CUIIBI
Pemenue 3agau no remam: «Bec

3l tenay, «I'paduueckoe n3obpaxkeHue bubmuoreka [IOK

cuny, «Cuisly, «PaBHOIEHCTBYOIIAS
CHI»

https://m.edsoo.ru/ff0alde0




KonTponbhas pabota no remam:
«MexaHnunueckoe qBUKeHUE», «Macca,

32 ILIOTHOCTHY, «Bec Tema,
«['paduueckoe m3o0pakeHne CUI,
«Cuiny
13 JHanenue. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEJIMYCHUS TaBJICHUSA https://m.edsoo.ru/ff0a20a6
JaBieHwne raza. 3aBUCUMOCTb
i bubnuorexa [JOK
34 JaBJIEHH Ta3a OT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya naBieHust TBEPALIMUA
35 TeJII:lMH SKUIKOCTSIMHU U Ir)a3aMI/1 bubnmorexa LHOK
> HAA ' hitps://m.edso0.ru/ff0a25h0
3akon [Tackains
36 JlaBiieHUE B XKUJKOCTH U Ta3e, bubnnoreka [JOK
BBI3BAHHOE JICUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaud no teme «J/laBienue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 CooOmiaroniuecs CoCyanl
ottt yA https://m.edsoo.ru/ff0a2970
39 I'mnpaBnndueckuil mpecc bubmnorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. IlopuiaeBoi
JKUIKOCTHBIM HAacoc
41 ATMmocdepa 3eMiu 1 IPUYUHBI €€ bubnnorexka [HOK
CYLLIECTBOBAHMUA https://m.edsoo.ru/ff0a2b5a
4 Bec Bo3ayxa. ATmocdepHoe bubnmoreka [JOK
JaBJIcHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMochepHOTO AaBICHUS. bubnmnoreka [JOK




OnbiT Toppuuennu

3aBHCUMOCTB aTMOC(EPHOTO

https://m.edsoo.ru/ff0a2da8

44 ABJIEHUS OT BBICOTHI HAJl YPOBHEM buGnnorexa LIOK
P https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoun. AtmochepHoe bubnunoreka [HOK
JIaBJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo reme "
AtmoctepHoe naBienue"
JleficTBHE KUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJO bubmmorexa LOK
26 ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopuas pabota «OnpenencHue
43 BBITAJIKUBAIOIIICH CUJIBI, bu6mmoreka [IOK
JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
Jlaboparopnast paboTta 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH Beca bubnuoteka [JOK
TeJa B BOJE OT 00bEMa MOTPyKEHHOMN https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJla»
bu6mmoreka [IOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHnue apeomerpa min
KOHCTPYMPOBAHUE JIOJIKU U
onpeereHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temaM: «IInaBanme
bu6mmoreka [JOK
52 cynoB. BoznyxormnaBanue,

«/laBreHue TBEpBIX TEN, JKUIKOCTEH

https://m.edsoo.ru/ff0a3654




U ra3oB»

KonrponsHas pabora o teme

53 «/laBieHue TBEPABIX TEN, )KUAKOCTEH

Y Ta30B)»
bubmuorexa [JOK

>4 Mexanitieckas padota https://m.edsoo.ru/ff0a3f82

bubmuoreka [JOK

> MorriocTs. EAMHIIE MoIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOM MpH 1
noabéMe 1o Jiectauie"”

5 IIpoctele MexaHu3Mbl. Peryar.

! PaBHOBecHE cun Ha ppiuare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 Jlaboparopuas pabora 0.5 bubnnoreka [JOK
«HMccrenoBanne ycioBH paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3agad nmo reme «Y clioBust bubmuorexa [JOK
paBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT nonesznoro neiictpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenne KI1/I HaknoHHOM
MIJIOCKOCTH

61 Pemenue 3amaq mo teme "Pabora, bu6mmorexa [IOK
MotHocTb, KIT/" https://m.edsoo.ru/ff0a4c48
Mexannyeckas SHEpIHusl.

bu6mmoreka [JOK
62 Kunernueckas 1 moTeHITHAIbHAS

SHEprus

https://m.edsoo.ru/ff0a4252




63

64

65

3aKOH COXpPaHECHHSI MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAILHOE ONPEICIICHUE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHLIUAILHON YHEPTUH NPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
IJI0CKOCTH"

KoHntposbHas paboTta mo teme
«PaboTa 1 MOIIHOCTb. DHEPTUs»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

66

Pesepubiit ypok. Pabora ¢ Tekctamu
o teMe "MexaHuueckoe ABmkeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu
1o TeMe "JlaBieHue TBEPABIX TeN,
KHUAKOCTE! U razoB"”

PesepBHrlit ypok. Pabota ¢ Tekctamu
o Teme "Pabota. MomIHOCTb.
Ouneprug"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

bubmuorexa [JOK
https://m.edsoo.ru/ffO0a4ffe




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannnueckue u amop¢Hsbie Tena 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnmoBoe pacuIMpeHre U CKATHE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOpPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buzael rerionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIIOBOTO OaaHca. bubnmoreka [JOK

13 p 0
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHa TP CMEITMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BoAbI"

Pacuer koaudecTBa TEIIOTHI,

15 HE0OXO0IMMOTO JIJISl HArPEBaHMSI TeJa
Y BBIJICJISIEMOTO UM TPH OXJIAKICHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yIEeIbHON TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
cropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKHUX 2611 VYnenbHas bubmmorexa [TOK

p A https://m.edsoo.ru/ff0a71d2
TEIUTOTA TIABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kumieane. Y nenpHas termiora bu6mmorexa [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATyPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS
BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BJIIAXKHOCTH BO3TyXa"
Pemenue 3agau Ha onpenenenue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

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

24

25

26

[IpuHLUIIBEI paOOTHI TEIJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurares.
TemnoBkle JBUTaTEIIN U 3aIIUTa
OKpY>Karollen cpeibl

3aKOH COXpaHEHMS U IIPEBpalIECHUs
SHEPTUH B TEIIOBBIX Mpoleccax

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas padota no teme
"TemnoBele ABieHud. M3menenne
arperaTHBIX COCTOSIHMH BeriecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ UHIYKIUEN U ITpU
COMPUKOCHOBEHUH"




B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 HamnpsikeHHOCTB 3JIEKTPUYECKOTrO bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snektpuyueckux 3apsios.

33 DneMmeHTapHbIi 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpPAaHEHUs BJIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0

36 cyuiecTBoBaHus. McTouHnkmn bubnmorexa LHOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JIenCcTBUA DIIEKTPUYECKOTO TOKA bubnuorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 NEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKHU"

39 DNEeKTPUYECKUM TOK B METaJIJIaxX, bubnuotexa [JOK
JKHJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyeckas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u pelz‘yJII/II:)OBaII;I/Ie CHJIBI 0.5 bubnmorexa LIOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIEeKTPUUECKOE HATIPSKEHHE.
Boner™merp. JlaGopaTopnas padora

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3IEKTPUYECKOTO COMPOTUBICHUS | bubnmoreka [JOK
IIPOBOAHUKA OT €ro JJIUHBI, IUIOIAaU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHUs U Marepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopuas pabora
"HccnenoBanue 3aBUCUMOCTU CHIIbI

46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1 bubmorexa LHOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEeHNs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaielbHOE
COEMHEHUS POBOJHUKOB
JlaGopatopHnas pabora "IIpoBepka

43 IIPAaBUJIA CII0KEHUS HANPSKEHUH NIPH | bubmmorexa LIOK
IIOCJIEOBATEIILHOM COCAUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajuieIbHOM CO€IMHEHUU
pe3ucTopon"

https://m.edsoo.ru/ffO0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa OMa JUIst pa3jInyHoro Bubmaorexa ITOK
p https://m.edsoo.ru/ffO0aaf8a
CO€JIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenencaue
52 a00TBI ¥ MOIIIHOCTH DJIEKTPHUECKOTO Enbmiorexa IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECcKHre ey 1 MOTPeOnuTeNn
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmioreka IJOK
P P v https://m.eds0o.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
54 3apsoKeHHBIE TEIA U UX Bubmaorexa IJOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBuA. I10CTOSTHHBII
AIEKTPUIECCKUN TOK"
KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE 3aPsIIbI.
55 3a ﬂ)KeII){HHe TeIa I/IpI/IX bubmiorexa [JOK
P . . https://m.edsoo.ru/ff0abea&
B3anMoaercTBua. I10CcTOSTHHBII
AIEKTPUIECKUN TOK"
56 ITocTosIHHBIE MATHUTEI, UX
B3alMOJICHCTBHE
VYpok-uccnenosanue "M3yuenune bubnnoreka [JOK
57 N \
MOJIEU MMOCTOSIHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1mojie. MarHuTHoOE I10J1e
bu6mmoreka [IOK
58 3eMJIH U ero 3Ha4YeHue IS )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

60

61

62

63

64

OnbIT OpcTeaa. MarautHoe mose
AIEKTPUYECKOTO Toka MaruutHoe
T0JI€ KaTYIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"U3y4yeHue neicTBUS MAarHUTHOTO
T0JIsl Ha MPOBOAHUK C TOKOM"

DJEeKTPOIBUTATENb TOCTOSTHHOTO
Toka. Mcnosnp3oBanue
AJIEKTPOBUTaTEINCH B TEXHUYCCKUX
YCTPONCTBAX M HA TPAHCIIOPTE.
Jlaboparopuas pabora
"KoHcTpyupoBaHue 1 U3ydeHue
paboTHI AJeKTpoABHTATEIIS"

OnbiTel Papajes. 3aKoH
ANEKTPOMArHUTHOW UHYKITHH.
[IpaBuio Jlenna

OnexTporenepatop. CriocoObl
MOJIYYEHUS IEKTPUUECKON SHEPTUH.
DNEeKTpOCTaHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEpPruu

[ToaroroBka K KOHTPOJIBHOM paboTe

110 TeMe "DIIEKTPUUECKHE U
MarHuTHbIE sIBJICHUS"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

65

KonTponbnas pabora no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBubrit ypok. Pabora ¢ Tekctamu

bu6mmorexa [IOK




o teme "TemnoBele sBaeHus"

PesepBHeIit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0accS5e

67 | o reme Thocroamm ! s dsoo s
AIEKTPUIECKUI TOK
68 PesepBHblit ypok. Pabota ¢ Tekctamu |
1o Teme "MarHuTHbIC siIBICHHS"
OBUIEE KOJIMYECTBO YACOB I10 68 14.5

[NPOTPAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontposbubie IIpakTnueckue II/I[:;:GHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr

] MexaHnn4eckoe JBHKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpeHsst © MTHOBEHHAS 1
CKOPOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopocTH
Jlaboparopnast pabota "Onpenenenue

7 YCKOpEHHUS Tena npu | | bubmuoreka [IOK
PaBHOYCKOPEHHOM JABWXEHUMU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM T10CcKOCTH"

g CBoOomHoe nagenne tein. OIbITH !
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK

oKkpykHoCTH. [lepron u yacrora

https://m.edsoo.ru/ff0ael176




oOpamienus. JInHeiHas u yrioBas

CKOPOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHE
1 IlepBeb1it 3akoH HproTona. Bektop bubmunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HrroToHa. bubnmnoreka HOK
PaBHOelicTBYIOIIAs cHUila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6e
bubnnorexa [JOK
15 Crna ynpyroctu. 3akon I'yxa https://m.edsof)_.lru/fanecaZ
16 Pewenue 3amau no reme «Cuia
YOPYTOCTH»
17 JlaGopatopHnas padora «OnpezneneHue bubmmnoreka HOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Crra Tperis https://m.edsofru/fanﬂ38
19 Pemenue 3amag mo teme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabora "Onpenenenue bubnmnorexa [JOK
Kod(ppurmenTa TpeHUs CKOTbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau no reme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubnmorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cua TsSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuiia
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

)5 IIepBas kocMHu4eCKast CKOPOCTb. bubmuoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHON TOYKHU.

26 AOGCOIIFOTHO TBEPIOE TEIIO. bubnnorexa [JOK
PaBHOBecue TBEpAOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OCBIO BPAILCHUS

27 MowmeHT cunsbl. L{eHTp TskecTH

73 Pemenue 3agaq mo reme "MomeHT bubnuoreka [IOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

29 TeMe "MexaHU4ecKoe IBMKEHUE bubnuorexa [IOK

. . ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbHas pabota mo Teme
30 "MCXIE)IHI/I‘-ICCK(I))C IBHKEHUE bubmmorexa OK
. | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmnynec Tena. Umnynbe cuiibl. 3aKoH
31 COXpAaHEHUs UMITyJIbCca. Y IPYroe u brbmorexa [OK
P yibea. SHpyr hitps://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMoeiCTBHE

1 Pemenue 3anau mo teme "3akoH bubnunorexa LIOK
COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE




JIB)KEHUE B MPUPOJIE U TEXHUKE"

34 Mexanunyeckas paboTa U MOIITHOCTb buGnuorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTa cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTHA U CUIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBM)KEHUU TeJia 10
TOPU30HTAIILHOM MMOBEPXHOCTH
37 CBs13b SHEpTUH U pabOTHI.
[ToTrenumanpHas SHEpPIrUst
18 Kunernueckas sueprus. Teopema o bubmuoreka [IOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnast pabota «13yuenue bubnnorexa [JOK
3aKOHA COXPAHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMKEHHE U €TO bu6nmorexa LIOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
4 3aTyxaromue KojieOaHusl. bubnuoreka [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuil ¥ py>KUHHBIA
MasITHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 neproja KolebaHui OT KECTKOCTU bubnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI Tpy3an
45 [IpeBparnienue suepruu npu

MEXaHHUYECKHX KOJICOaHMSIX




46

47

48

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIepUoIa KojeOaHui
MPYXKUHHOTO MasiTHUKa

JlabGopaTtopHas padota «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOoJIeOaHMi
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexauunueckue BoaHEL. CBONCTBA

MCXaHHMYCCKHX BOJIH. HponoanHe n
IIOIICPCYHBIC BOJIHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2 1fe

49

VYpoxk-koHpepenuus "MexaHnIecKue
BOJIHBI B TBEPIAOM TEJIE.
CeiicMuueckre BOJIHbBI"

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC

53

54

55

Ypok-koHpepenius "YIbTpa3zByK U
nH(}pa3ByK B IPUPOJIE€ U TEXHUKE"

IloaroToBka k KOHTpOJ’IBHOﬁ pa60Te oo

TeMe "3aKOHbI COXPaHEHHS.
Mexannueckne Kojie0aHust U BOJIHBI"

KonrponsHas pabora no teme

"3akoHbI cOXpaHeHus1. Mexanndeckue
Kosie0aHUs U BOJHBI"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b23ca

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b25f0




BHGKTpOMaFHI/ITHoe I10JIC.

bu6nmmoreka [IOK

56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypoxk-konpepenuus "Llkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnmnoreka HOK
Hcnonb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /111 COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenue
P . i bubmuoreka [{OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIBI0 MOOUITFHOTO TenedoHa
Pemenue 3aa4 Ha onpezeneHue
60 YaCTOThI U JUIUHBI SJIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHas MPUPOJia CBETA.
61 CxopocTth cBeTa. BosiHOBBIE CBOMCTBA bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpocTpaHEHHUE CBeTa. 3aTMEHUS bubmorexa HOK
pactpoctp ' https://m.edsoo.ru/ffOb3658
Connua n Jlynst
3aK0H OTpa)kK€HUs CBETa. 3epKaja.
63 Pemrenue 3a1au Ha mpumMeHeHue bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 IIpenomiienue cBeta. 3aKoH bubmuoreka [IOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 HCHOJ’ILBOBZII;II)/IG I'IOJ'IHOI?O BHYTPEHHETO Bubmmorexa [IOK
yIp https://m.edsoo.ru/ffOb3cSc
OTpa)XE€HUsS B ONTUYECKUX CBETOBOAAX
66 JlabopaTtopHas padora "HccinenoBanue




3aBUCHUMOCTH yTJia IPCIOMIICHHUA
CBCTOBOI'O JIyda OT yIJia IaJICHUA Ha
"

rpaHule "BO3yX-CTEKIIO

Ypok-koupepenius "Vicronp3oBanue

67 MTOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/Ibl, ONITHKOBOJIOKOHHAS CBS3b"
bubnunoreka LIOK
68 JInnzel. OnTHYecKas cujia JTMH3BI
https://m.edsoo.ru/ff0b3f2¢c
. bu6 K
69 [TocTpoenue n3o0paxeHUH B TMH3AX uommoreka T10
https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenne
PaTopHat p P . bubnuoreka [IOK
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOI
. " https://m.edsoo.ru/ff0b4206
CWJIBI COOMPAFOIIEH JIMH3BI

71 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa HOK

-2P https://m.edsoo.ru/ff0b4684

7 VYpok-koudepenuus "JledexTs
3penus. Kak coxpanurts 3peHue"
Pa3noxxenue 6enoro ceera B CIEKT.

74 OmeiTel HeroTona. Croxkenne bubnuoreka [{OK
CIIEKTpaJIbHBIX 1IBETOB. [[nucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabdora "OnbITh O
Pa3oKEeHUIo OEsIoro CBeTa B CIEKTP U

bubnunorexa LIOK
75 BOCITPHUSTHIO IIBETA MPEIMETOB TIPH UX

HaOJII0/IEHUH Yepe3 I[BETOBbIE
¢bunabTper"

https://m.edsoo.ru/ff0cOe2a




Ypoxk-npaktukym "BosiHOBBIE

76 CBOICTBa CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue u MorionieHue cBera
79 aromoM. KBanTsl. JIuneituaTeie bubmmorexa OK
' ) https://m.edsoo.ru/ff0c144c
CHCKTPBI
20 VYpoxk-nipaktukym "Habnronenue bubmmoreka [JOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PaguoakTuBHOCTH U €€ BUIBI bubmorexa OK
. A https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
MOJICIIb https://m.edsoo.ru/ffOc18ac
23 PanuoakTiBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
H3oToms! https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mo teme: bu6nmorexa LIOK
"PannoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuona momypacnana
Vpok-kondepenuus "PagrnoakTHBHBIC
86 1/13le eHI/I:{b BF;'[ HpOJIie, MEIULIMHE bubmmorexa [IOK
ya . PHPOJIE, MEIHIIHHC, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SlmepHbIC peakiuy. 3aKOHBI
87 cox paHeHIESI 3aps0BOTO U MacCOBOTO bubmorexa HOK
p P https://m.edsoo.ru/ffO0c1c58
qucen
28 DHeprus CBA3U aTOMHBIX sifep. CBsi3b bubnuorexa [JOK

MacCChI 1 SHCPIr'un

https://m.edsoo.ru/ffOcl1d7a




89

90

Pemenue 3agau no reme "AnepHeie
peakuun"

Peakiuu cunTe3a u neneHus Saep.
Uctounuku sHeprun CosiHIla U 3BE31T

bubnunorexa LIOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koudepenmus "SAnepras
sHepreTuka. JlencTus
PaJIMOAKTUBHBIX U3ITy4YEeHUH HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEKTPOMarHUTHBIE BOJHBI.
KBanroBbie sBaeHus"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c223e

93

94

95

96

KonTponbhas padota no teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

IToBTOpenue, o6o0IIEeHNE.
JlabopaTopnbie paboThI 1O KypCy
"B3aumopetictBue Ten"

IToBTrOopenue, o6o0meHue. Pemenue
pacyeTHBIX M Ka4YECTBEHHBIX 33]1a4 110
teme "Temnosle mpouecch”

[ToBTOpenue, 06o61eHue. Pemenne

pacyeTHBIX U KaYE€CTBEHHBIX 3aa4 M0
teme "KIIJ] TermioBsIx qBUrarenci"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c2572

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0menue. Pemenue
paC‘-IeTHI)IX 1 KAYCCTBCHHBIX 3aJa4 110
teme "KIIJI anekTpoycTtaHOBOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpeHmE, 0600IIEHNE.

bu6nmmoreka [IOK
1 1
o8 JlaBoparopuie paboTs o Kypey https://m.edsoo.ru/ff0c2¢c52
"CseToBbI€e gaBiieHus"
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMH I10 TeME "3aKOHBI 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTropenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 bubmotexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTrOopenue, o6o0menue. Padora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
» ®usuka, § xkiacc/ [lepsimrkun A.B., O011ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe odiiecTBo «M3aaTenscTBO
«ITpocsenienue»

» Guzuka, 7 knacc/ [epoikun A.B., O0O1iecTBO ¢ OrpaHMueHHON
OTBETCTBEHHOCTHIO «31aTeIBbCTBO «IK3aMECH

» dusuka, 9 knacc/ [epeimkun A.B., I'ytHuk E.M., O61iecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

7 KITACC

1.PaGouast nporpamma.

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

3. Pabouas nporpamma o ¢pusuke. 7 kiacc/ Cocrt. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEHIOPAHHBIM YUEOHUKOM:

4. Tleppimikun A.B. @usuka. 7 kinacc. Y4eOHUK 11 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.U. CoopHUK BOIIPOCOB U 3aj1a4 o usuke. 7-9 k1. — M.:
[Ipoceemenne, 2010. —192c.

8 KJIIACC

1. Pabouast nporpamma. @uznka. 7 — 9kiacchl: yueOHO-METOIUUECKOTO
nocodbus /coct. TuxonoBaE.H. — 2-e uza.,crepeorun. —M.: [lpoda,2013. —
398,(2)

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

3. PabGouas mporpamma 1o ¢usuke. 7 kiacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUH C

BBIOpPAHHBIM YUYEOHUKOM:

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

5. Jlykamuk B.M. CoopHUK BONPOCOB U 3aaa4 1o ¢pusuke. 7-9 ki1 — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBbIE CAMOCTOSITENIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopaTtopusie paboTsl. KOHTpOIBHBIE
3aganus. —CaparoB:Jluneit, 2014.

8. «KonTponpHO-u3Mepurtenbubie Mmatepuanbl. Gusmuka. 7 kinacc/Coct. H.A.



3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meToanueckoe nmocodue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

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

11.H.B. ®unonosud Metoanueckoe nocodue 2015 M. Ipoda

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

13.B.B. lllaxmatoBa ,O.P. [lledep Juarnoctuueckue padotsl -8 kiacc 2016
M. Ipoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopurk Borpocos u 3aiau
2015 M. Ipoda

9 KIIACC

1. Pabouast nporpamma. @uznka. 7 — 9kiacchl: yueOHO-METOUUECKOTO
nocoobus /coct. TuxonoBaE.H. — 2-e uza.,crepeorun. —M.: [lpoda,2013. —
398,(2)

2. IIporpamMMbl OCHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kiaccel
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma 1o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tleppimikun A.B. @usnka. 7 kinacc. Y4eOHUK 11 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:lpoda. 2011

5. Jlykammk B.1. COopHUK BOITPOCOB U 3a11a4 1o pusuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-€ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie padboThl. KOHTpOJbHBIE
3aganus. —Caparos:Jlunen, 2014.

8. «KonTponbpHO-u3Mepurenbubie Mmatepuaibl. Gusnka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToaudeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTpoibHbIE U caMOCTOsITeNIbHBIE Pa0oThI 10 GU3uKe. 9 Kilacc: K ydeOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®uznka 9 knace» / O.W. I'pomuesa. — M.
H3natenncTBO «OK3ameny, 2014,

Tectsl no ¢usuke. 9 kiace: k yueonuky A.B. Ilepsimkuna, E.M. T'yTarK
«®Dusnka

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

dusnka. 9 kimacc. TemaTHyecKkre TECTOBBIC 3aJJaHU IS TTOAroTOBKHU K [ A, /
aBT.- cocT.: M.B. boitnenko, O.H. Mupomkuna. — SApocnasib: OO0
«Axanemus pazButus», 2014.



HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETH
NHTEPHET

7 KITACC

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

2. BuzaeoonsIThl Ha ypokax. — Pexxum goctymna: http://fizika-class.narod.ru

3. Equnas xomekius mudpoBbeix 00pa3oBaTeIbHbIX peCypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. NnTepecHble MaTepualibl K ypokaMm (PU3UKH MO0 TeMaM; TECTHI TI0 TeMaM;
HarJIsIHbIe TocoOus K ypokam. — Pexxum noctymna: http://class-fizika.narod.ru
5. udposrie oOpazoBaTeabHBIE peCypchl. — PexkuM moctyma:
http://www.openclass.ru

6. DJIeKTpOHHBIE YUeOHHUKH 10 Pu3nke. — Pexxum nocryna:
http://www.fizika.ru

8 KJIIACC

1. bubnmuoteka — Bc€ no npeamety «dusznka». — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuneoonsiTsl Ha ypokax. — Pesxxum goctyna: http://fizika-class.narod.ru

3. Equnas xomnekius iudpoBbix 00pa3oBaTeIbHbIX PeCypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. VlaTepecHble MaTepHalIbl K ypoKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HaIJISIIHbIE TOCOOUS K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
5. lludpossie oOpazoBaTeabHbIE pecypchl. — PexuM qoctymna:
http://www.openclass.ru

6. DJIeKTpOHHBIE Y4eOHHUKHU 10 Pu3nke. — Pexxum nocryna:
http://www.fizika.ru

9 KITACC

1. BuneoonsIThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

2. Enunas komiexius iudpoBeiX 00pa3oBaTeNbHBIX PECYpcoB. — Pexxum
noctymna: http://school- collection.edu.ru

3. NHTepecHbie MaTepuaibl K ypokaM (HU3UKU MO TEMaM; TECTHI IO TeMaM;
HarJIAIHbIE TOCOOMS K ypokaM. — Pexxum goctyna: http://class-fizika.narod.ru
4. Iludpossie 0OpazoBarenbHbIE pecypchl. — Pexxum noctymna:
http://www.openclass.ru

5. DneKTpoHHbIe Y4eOHHUKHU 10 Pu3uke. — Pexxum nocryna:
http://www.fizika.ru

6./lucranimonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KJ1acc.
CeteBoe oOpa3zoBaTenbpHOe coodiiecTBo. http://www.openclass.ru/node/109715
7. Enunas xosuiekiys nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IEHTP HHHOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.



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

9. UuTtepnet ypok. http://interneturok.ru/ru/school/physics/
10. T'azeta «1 ceHTAOps» MaTepuabl O HU3MKE.
http://archive.1september.ru/fiz

11. Aunmanuu pusnueckux o0bekToB. http://physics.nad.ru/
12. ’KuBas ¢usuka: odyuaromias mporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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