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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepaibHON paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanus yue6Horo npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOyYarouuXcsi M OpPraHu3alyi0 H3y4eHUs
¢bu3MKN Ha AEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanmzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma o ¢u3MKe ycTaHaBIMBAET paclpeesieHue yueOHoro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejiaracT IpUMEPHYIO MOCIeA0BaATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Tporpamma mo ¢Qusuke pa3zpaboTaHa C LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MpoTrpaMMBbl IO YI€OHOMY TPEIMETY.

®dusuka sABISETCI  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PU3HUECKHUE 3aKOHBI JIeXKaT B OCHOBE IPOIIECCOB
W SBIICHWM, H3yYaeMbIX XUMHEH, OWONOrvMel, acTpoHoMHuEd U (GU3HYSCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyUYHYI0 KapTHHYy MHpa,
NpeIoCTaBIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3UUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpPEIINOJaracT OBJIAJICHHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEepHU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyueHus ¢GU3MKKM HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
ompenenensl B Konnenmuu mnpemnomaBaHusi ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaan3yromux
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON peELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (IpoToKos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Heian usyuyeHus pusuku:

IpHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcsd K HaydHOMY
U3YYCHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA B (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUYeHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3HKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA,

pa3BUTHEC  MPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX Ieliel MporpaMMbl 10 (U3WUKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHATH OTIBITHI,
nabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEd (PU3MUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSX (PU3UKH, aHATIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
Cc (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTEb JeJIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAKOLIEr0 MUPA.

®dusnka — Hayka o npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts n3mepennil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TPUPOAY.
EcTecTBeHHO-HAay4YHbII METOJ| MO3HAHMA: HAOIIOACHHWE, NMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SBICHHUH C MOMOILBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPhl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue EHbI ACEHUS Kbl U3MEPUTEIBHOIO TpUOOpa.

2. HM3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OrnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue temmeparypsl NpU MOMOIIM KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BELECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepsl. OmbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzaumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysumn.
3. HabGmonenue — sBneHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJAOM psAOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThl 10 0OHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPH HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHoCcTh BemecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ] B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepucTHKa B3auMoaeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TspkecTd. CHila TshKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuina TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKOro JBUKEHHUs Teja.
2. U3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHus: MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HallpaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JBMXKEHHS (IIApUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTBH pacTsbkeHus (Iedopmanun)
NPYKUHBI OT IPUJIOKEHHOU CHJIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa Teja U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znea 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBIICHUS! ¥ YBEIUYCHUS aBiieHus. J[aBienue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMa, TemmnepaTypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT TiayOunbl. ['mapocraTudeckuit
napaaokc. Cooburaroniyecs: cocyasl. [ napaBinyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHONW 000s0ukn 3emiu. OmbiT Toppudenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hepHOTO T1aBJICHHUS.

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

Jemoncmpayuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS KUJKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCThH BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYy>KEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTpyKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Pa3zgea S. PaGora nu MOIIHOCTB. JHeprus.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas M NOTEHUUAJIbHAs SHEPIUS.
[IpeBpaliieHre OTHOTO BU/Ia MEXAaHWUUYECKOW SHEPIUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUM Tela

110 TOPU30HTAIBHON IIOBEPXHOCTH.
2. HUccnenoBanue ycioBuid paBHOBECHUS pblyara.
3. H3smepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IG 3aKOHa COXpPAaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannuueckue u amopgusie tena. OObsICHEHUE CBOMCTB ra3oB, KUAKOCTEN U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJSIPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl M3MEHEHMsSI BHYTPEHHEW HHEPruu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEIJIONEepEeaauH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. [lmaBnenne w
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTABJICHHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurarens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAKOIIEH CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUSL.
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Hab6mronenune nuddysun.

HaOmnroenue siBeHUi cMaurBaHUs M KalMWIISIPHBIX SIBJICHUN.
Habnrogenue TemioBoro paciupeHus Teml.

W3meHeHune naBieHHs Ta3a IpU U3MEHEHHHU 00bEMa M HarpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuna u3sMepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayn.

OxJtaXxieHue IpU COBEPIICHUHU PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbITH, NEMOHCTPUPYIOIIME 3aBUCUMOCTHh JABJICHUS BO3JayXa OT €ro
00b€Ma M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OJHEpPruM Tella B PE3yJIbTare
Terionepeaayr U padboThl BHEUTHUX CHUJL.

UccnenoBanue siBAEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropstuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HAarpeThiM METATUTMUECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBHOMN BIAXKHOCTH BO3IyXa.

OrnpeneneHue yAeabHOM TEIIOTHI MIJIABJICHHUS JIbJA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanus Tena. JBa poja 3iIeKTpUYECKuX 3apsnoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsja.

ONEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
VICTOYHMKH TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOro TOKa (TEIJIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HAIPSIKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. [locimenmoBaTenbHOE W MApajuIeNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DOneKkTpudecKre enu U NOTPEeOUTENH IEKTPUUECKOr 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 1os1e 3€MJIM M €r0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe TMoOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. Vcronbp30BaHUE >SJIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl ITOJTyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUIN TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. I3MepeHne CuIIbl TOKa aMIIEPMETPOM.
. I3MepeHne 271eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHuTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOJABUTATEIb TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYyKLIWU.

Omneitel @apases.

3aBUCHMOCTh HANpPAaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepeHne u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrOo
CEUYEeHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUH TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIBl TOKa MPU MapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CWJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ HarpeBaters.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TOJS  TOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
OOBEAMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JIEMOHCTPUPYIOIIME 3aBHCUMOCTb CHJIbl  B3aHMMOJECHCTBHUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HAmNpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHnpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUrateibHOW yCTaHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHI 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KITIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKECHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nerkeHue. HepaBHoMmepHOoe npsiMmonnHENHOE ABWKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHEHOe JBrkeHue. (CBoOomHOE
najgenue. OnbIThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron m yvacrota oOparieHus.
JIuHeinHas u yriioBasi CKOpOCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H Hprorona. Bropon 3axkonH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUSI CKOJIbKEHHUS, CHUIIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue maTepuanbHON TOUYKH. AOGCOMOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmvnynec tena. Mi3menenne mmmysbeca. UMmysibe cuitbl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpruu U padoTsl. [loTeHInanbHas YHeprus Tela, MOJHATOTO Hall
MTOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaGnrogeHue MexaHMueCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO Xe Tela
OTHOCHTEJIHLHO Pa3HBIX TEJl OTCUETA.

H3mepenne cCKOpOCTH M YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUSI.
HccnenoBanre Npu3HaKoOB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGmronenue aBu)eHUs Tejia Mo OKPyKHOCTH.

HabnroneHne MexaHnIeCKuX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JICUCTBYIOIIECH Ha HETO
CHIIBI.

Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaua uMIryabca pu B3aUMOJICHCTBUH TEII.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITyJIbCa MIPU HEYIIPYTOM B3aUMOJICHCTBHUU.

CoxpaHeHue UMITyJIbca MpU a0COJIFOTHO YIIPYTOM B3aUMOJAECHCTBUU.
HabnroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHMYECKON PHEPTUH MPH CBOOOTHOM ITa/ICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUH TIPH JBMKCHUH Teja Mo/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Jyuisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKH.

OrnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsl Teja MPU PABHOYCKOPEHHOM JBIKCHUHU 10
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHOM CKOPOCTH MYTH OTHOCSTCS KakK psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIIeHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBM)KCHHUH TeEJa
10 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YINPYrOoCTH TIPU MOABEME Tpy3a C
MCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHune 3aK0HAa COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MarteMaTnyecKui U NpyKUHHBIM MasTHUKH. [IpeBpanienue
SHEPrUu MPH KOJIeOATETbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONepeyYHble BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHEHUSI.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka W BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TeI MOJ JEUCTBUEM CHUJIBI TSHKECTA WU CHUJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BRIHYKISHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpaneHue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30HAHC.
JIaﬁopamopubze pabomul u onvimel.
1. OnpeneneHve YacTOThl W Mepuoja KoJieOaHMH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpepneneHuie 4acTOThl M IEPHOJA KOIeOaHU MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJBEIICHHOTO K HUTU

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIEOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh  NepuoAa  KoJjebaHui
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

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

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpOMarHuTHbIX BOdH. Illkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa ceera. CKopocTh cBeTa. BONMHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIE AIBJIEHHUS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  [IpsMonmHEerHOE
pactipoctpanenue cBera. 3atmenusi Connna u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. VIcmonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onydeir B JsmH3e. OnrTuueckas cuctema (QoToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnThuyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbeioToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxeHuit B MIIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xox ydeit B coOuparoriei JInH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyuenue n300paskeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

10. Moxens riia3za.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0r0 CBETA IPH CIOKCHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPaXKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUSI PEMETA B TIIIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
NaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Onpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIMBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBaHnTOBBIC SIBJICHUS.

OmnwiTel Pe3epdopna v mianerapHass mojenb atoma. Mojnens atroma bopa.
HcnyckaHue v NoriomeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxpens aromHoro snxpa. Msorombsl.  PannoakTuBHBIE
npespatenus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsA0BOIO M MACCOBOIO YHCEI.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3lIn4HbIX Ta30B.

3. CnekTp BoAopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATBIX CIIEKTPOB U3IIyYEHHUS.

2. HccnenoBanue TpPEKOB: U3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENBHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3a[uN
U 0000IICHWS  TPEIMETHOTO  COACpKaHWsI M OMbITa  JCSATEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢Gu3uke I 0O0yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy n3ydeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  oOyueHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHATH (PU3NUECKHE
ABJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
KaueCTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO ACSTENBHOCTHBIN XapakTep AAaHHOTO pasjena pean3yeTcs
32 CYET TOro, 4YTO OOy4YarolIHMecs BBIIOMHIIOT 3aJaHusl, B KOTOPBIX UM
npeaiaraeTcs:
Ha OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTb W HAYyYHO OOBICHSITH
bu3nueckue SBICHUS B OKPYIKAIOIIEH MPUPOJIe U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
quCIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTU, HAPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GuU3MKU Ha YPOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs

y oOyyatomierocs OyayT cOopMUpOBaHBI CIIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
4acTH:

1) mnaTprMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKol HayKu;

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

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpOoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUI (PU3UKH;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHHE IIEHHOCTH (U3NYECKOM HAyKW KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATENIBHOCTH, MHTEpeEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHOro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH MpaBWJl OE30MacHOro IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHHUEM B
JIOMAITHUX YCIIOBHUSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, MpPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APyroro 4eIoBeKa;

6) Tpya10BOro BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPaKTUYECKHX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH U



COIMAIBHOW HAIpaBICHHOCTH, TPEOYIOMHUX B TOM 4YHCIEC U (DUIUISCKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUECHHIO NMPOdeCcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHHWM Ui pEIICHUs 3ajad B
00JIacTH OKpY>Kalollel Cpeibl, IUIAaHUPOBAHUS TMOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY>KAIOIIEH CPeIbl;

e — OCO3HaHME TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHAIIMMCSH YCJIOBUAM COLMAJBLHOW W NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YE€Pe3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e — TOTPEeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POpMYTUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(PUITMTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JacTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HUINUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHHA C YYETOM BIMSHHS Ha OKPYXAIOLIIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromnierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHMKATHBHBIC  YHUBEpCAJbHbIC  Y4YeOHBIC  JCHCTBHS,  PEryJsATHBHBIC
yHHUBEpCaIbHbIC yUeOHbBIC JICHCTBHSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue J1eficTBUA:



BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIIUA, OCHOBAHHMS IJIS
0000IIIeHUS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH U IMPOTHUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATh TPUYMHHO--CJICJICTBEHHBIC CBSI3W TPH H3YyYCHUH (PHU3NUECKUX
SBJICHUN W TIPOIECCOB, JeJaTh BBHIBOJIBI C MCIIOJIb30BaHUEM JICTyKTHUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUCHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYHH;

CaMOCTOATEIILHO BBIOMPATh CIOCOO pemieHus y4eOHOW (u3HIecKou
3amaun (CpaBHEHHWE HECKOJIBKMX BapHUAHTOB PEIICHHS, BBIOOp Hambosee
MOAXOIAIIETO C YYETOM CaMOCTOSTEIIBHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOMXKHBIM
(U3NYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa NPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHeWIee pa3BUTHE  (PUIMUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTh Pa3UYHBIC METOIbl, MHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orOope WHGOPMAIIMKM WIA JAaHHBIX C y4E€TOM TMPEJIOKEHHOW yueOHOMH
dbuznyeckoit 3a1a4u;

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

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQoOpMaIMl W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HHOU IpaduKoi 1 1X KOMOWHAIIASIMH.

KoMMyHHUKAaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC 1eHCTBHUS:

B XO7Ie OOCYXIEeHUs y4yeOHOro Marepuaia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHHWE 33Ja4d U TOJAJCpKAHUE
O1arokeaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXIEHUS C CYXKACHUSAMU JPYIMX YYacCTHUKOB
JManora, oOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO IPEACTABIATh PE3yIbTaThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIIbHOM pa0OThl MpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUSI
no €€ JOCTIKEHHUIO: paclpeleNaTh poiH, OoOCYXIaTh MpPOLECCHl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH NIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOIIMX
JUIS pelieHns (pU3NUecKux 3HaHUil;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NPHUHITHE PEIICHUs B TPYIE, NMPUHATHE PEIICHUN
TpymIoi);

CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUecKol 3aauu Hin
IJlaHa HCCIEAOBaHUS C Y4YETOM HMMEIOLIMXCS PECypCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHHUS],
OOBSACHATh NPUYMHBI  JOCTIKEHHUS  (HEJOCTUXKEHUs) Pe3yibTaToB
NEeSATEIbHOCTH, 1aBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3nyecKoro HMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBUIMXCS CUTYyallul, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;

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



npuU3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEHICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeaMeETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHE W  XUMHYECKUE  SIBJICHUS,
HAOI0/IEeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3UUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHsl, PaBHOJACHCTBYIOIIAS
cuna, jaedopmanua  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEMIOBOE NBUXKEHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEN € 3AKPEIUIEHHOM OCBIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KHUIKOCTAMH H
razamM, arMoc(epHOe€ JaBJiCHHWE, IUIABaHUE TeJl, [PEBpALICHUS
MEXaHUYECKON PHEpPruM) Mo OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacrno3HaBaTh MPOSIBICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI ABW)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHUS B NPHUPOJE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJIeHUsS Ha >KMBOW OpraHU3M, IUIaBaHHUE PhIO, pblyard B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]1auy B yUeOHYIO,
BBIJICIISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nyeckre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BPEM,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJbl, KO3()(PUIMEHT TOJIE3HOTO JEWCTBUS MEXaHU3MOB,
KUHETHYECKass U TMOTEHIMalbHAs JHEPTHus), MPHU OMHUCAHUU IPABUIBHO
TPAKTOBaTh  (PU3MYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C JAPYTMMH BEIMYMHAMM,
CTPOUTH rpaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ysl TIpaBUiia CJIOXKEHUs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pblyara (0yi0ka),
«30JI0TO€ TPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, MPOLIECCHl U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMd MPaKTHKO-OPUEHTUPOBAHHOTO XapakrTepa:
BBISIBIIATh MPUYUHHO--CJIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemar pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCTIOJB3YsS 3aKOHBI U
(dopMyIibl, CBs3bIBalOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 33Ja4y 3aIMCBIBATh KPAaTKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATUCTUYHOCTD
MOJTY4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJIyYeHHBIA pe3yJbTaT, HaXOJWUTh OMIMOKM B XOJE ONbITA, J€JaTh
BBIBOJIBI 10 €T'0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WU
bu3ngecKux CBOMCTB Tel: dbopmMyrpoBaTh POBEPSIEMBIE
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMKChIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OAHOW (PU3MUECKOW BEIMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JBWXKYLIErocsd Tela OT BPEMEHW JIBHIKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUJIOIIAAN COIPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IJIaBaHUs TeJ, YCIOBUU paBHOBECHUs pblyara v OJIOKOB), y4acTBOBATH B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BEITIOJIHATh W3MEPEHHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (DUKCHUPOBATH
pe3ynbTaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
NPEJIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO pe3yjibTaTaM
UCCJIeIOBAHNUS,

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIAas  Ha
NOTPYKEHHOE B JKUIKOCTh TeNO, KOAD(UIIMEHT IMOJIE3HOTO JeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHOW WHCTPYKIUHU: TIpH
BBITIOJITHCHUHM HW3MEPEHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYNHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETP, JIWHAMOMETp, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJI0K, HAKJIOHHASI TNTOCKOCTH;
XapaKTepu30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha UX omucaHus (B TOM YHUCIE:
MOAIIUITHAKK, YCTPOWCTBO BOJONPOBOAA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWN B TIOBCEIHEBHOM
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHuH ¢ MpUOopaMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY KalOIEH cpee;

OCYUIECTBJISATh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TYyTEM CpPaBHEGHHUS PaA3UYHBIX HCTOYHUKOB BBIACISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBITh
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUCOHBIX 3aJaHUH HAYYHO--TTOMYJIIPHYIO
JaUTepaTypy  (QHU3MYECKOTO  COACpXKaHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypchl cetn MHTEpHET, BlajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UH(POPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAHH (HU3UIECKOTO COJICPKaAHUSA, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHHUs O pe3yJbTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUN, MPU 3TOM TPaMOTHO HCIOJIb30BATh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3HKH, COIMpPOBOXKIAThH
BBICTYIUICHUE ITPE3CHTALUECH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HUCCIEIOBAaHUM paclpeneniarhb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIIEUTh 34 BBINOJHECHUEM IUIAHA JEUCTBHM, AaJCKBaTHO OLICHMBATH
COOCTBEHHBIH  BKJaX B  JESATENIBHOCTb  TPYMNIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAsI MHCHHE OKPYKAFOIIMX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCITOJI30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amMop(HbIC TeNa, HACBHIIECHHBIH M HEHACBIIIEHHBIM Map, BIAXXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUM 3apsill, AIEKTPUUECKOE I0JI€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe M cXkKaTue, TerJionepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMSI, UCIIAPEHUE,
KOHJIEHCAlUsl, IUIABJIEHUE, KpHUCTAJUIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YECHHE),
IIEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAa0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHuTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHIYKIIHS)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUN B
OKpYy’XalollleM MHupe, B TOM 4Hcie (U3HUECKUE SIBIICHUS B NPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWwUBIPHBIE SBIEHUS B MPHUPOJE,
KpUCTaUlbl B Tmpupoe, uzinydenue ConHIa, 3amep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHWTHOE
nosie 3eMiM, Opeid MOIIOCOB, pOib MAarHUTHOTO TOJS JAJs >KU3HH Ha
3emuie, MOJSIPHOE CUSIHUE, TPU 3TOM MEPEBOJUThH MPAKTHUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBbIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TeN U (PU3NUYECKHUE SIBICHHUSA, UCTIOIb3YS
¢uznyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIJIOTHI, yJeNbHAsg TEMJIOEMKOCTh BEIECTBA, VyJAEJIbHAas TeIuloTa



IUTaBJICHUS, YJelbHAsl TEIJIOTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BIAXXHOCTh BO3IyXa, AJIEKTPUYECKUH 3aps,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMH TNPABWIBHO TPAKTOBATH
bu3MYECKU CMBICI WCIOJIb3YEMbIX BEJIWYHMH, 0003HAUEHUS U €IUHUIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIWYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUS! MOJIEKYJISIPHO--KHHETUYECKONW TEOPUH
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3ULMH TMOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma JJis yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYEeCKUX
1aroB ¢ Omnopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PUBMYECKHUX SIBICHHI,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBarOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCJIOBHS 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JNAHHBIX I pelIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POpPMYyIIbI,
HEoOXOoJuMble Al €€ pelleHHs, NPOBOAMTH pPAacu€Thl UM CpPAaBHUBATH
MOJIly4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(bU3MYECKUX METOOB, HCIOJb3ysl OMHCAHUE MCCIEHOBAaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh TOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3MUeCcKUX CBOMCTB Tel (KanWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTh JaBICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYUYECHHH OT I[BETa W3JIy4arolle (MOorjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTa,
CBOMCTBA DJEKTPOJBUTATENSI TMMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 NPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh  NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3[lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DPU3UUECKUX BEJIMYMH, CPABHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOrPEUTHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIpyrol C  HCHOJB30BAaHHMEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAAW TOMEPEYHOTro
CEUEHUs U YAEIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLUIET0 4Yepe3 NPOBOJAHUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCIENOBAaTEIbBHOTO U IApaJUIEIbHOTO  COCAMHEHHUH
IPOBOJHUKOB): TUIAHUPOBATh HCCIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenys MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTarhl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COIMPOTUBICHUE MPOBOAHHMKA, padoTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh H3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIeNysl MPEAO)KEHHOM MHCTPYKLUH, U
BBIUUCIISATH 3HAUEHHUE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
NpUOOPHI, HArPEBATENIbHBIE IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
IPEeIOXPaHUTEIH, YJIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWMCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM W3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJISATh CXEMbI JJIEKTPUUYECKHX



Heneil ¢ mocne0BaTeNbHbBIM U MapaljIeIbHBIM COSTUHEHHEM 3JIEMEHTOB,
paszinyasi ycIoBHbIe 0003HAUEHUS FJIEMEHTOB JIEKTPUUECKHX IIETIeH;
NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHEGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecrieueHrss 6€30IacHOCTH MpU o0palleHur ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTMYECKOT0 MTOBEAEHUS B OKPYKAIOILIEH Cpee;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIACIATH  MHGPOPMAILIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUI HAyUYHO--TIOMYJISIPHYIO
JUTEPATYpy  (PU3MUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi ”HGOPMALIUK U3 OJHOM 3HAKOBOU CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
collepKaHusi, B TOM 4YHCJIE MYOJIMYHO TIPEACTABIATh PE3YJIbTAThI
IPOEKTHOM WJIM HCCIIEe0BATENIbCKON AEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3uKw,
COIPOBOXIATH BBICTYIUICHHE MTPE3CHTAIINEIH;

IpPU  BBHIMIOJHEHUU YYEOHBIX TMPOEKTOB W HUCCIEAOBAHUN (U3HUUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHITIOJHEHUEM IIaHa JIEUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JeSITEIbHOCTH TPYIIIIbI, BRICTPAUBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K koHiy oOyuenus B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSTHUS: CHUCTeMa OTcuéTa, MaTepualibHasi ToOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aedopmarius
(ynpyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pa3nuuaTh SIBICHUA (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
najicHue TeJ, PAaBHOMEPHOE JBMKEHHE 1O OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBI)KEHUE, KOoJieOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAKECHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHUE OEJIOTo CBETa B
CIEKTp M CJOXKEHHE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CHIEKTpa
U3ITy4YEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTh TPOSBICHHE H3YyYEHHBIX (DU3HUECKUX SBICHUN B
OKpy)XarolleM Mupe (B TOM uHcie (PU3NYECKUE SIBICHUS B IPUPOJIE:
IPUIIUBBI U OTJIIUBBI, IBUKEHUE Tu1aHeT COJIHEUHON CUCTEMBI, PEaKTUBHOE
JBUKCHHE JKMBBIX OpPTraHU3MOB, BOCIPHUSTHE 3BYKOB JKHUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKUE SIBICHUA B TMPHUPOJE, OMOIOTHUECKOe ACWCTBHE BUIMMOTO,
yJIbTPapUOJETOBOIO M PEHTIEHOBCKOIO M3JIY4YEHHH, €CTECTBEHHBIM
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YEHHUE
OPUPOJHBIX MHHEPAJIOB, JCHCTBHE pPAJMOAKTUBHBIX W3IyUYeHUH Ha
OpraHM3M YeNOBEKa), MPH ITOM IEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIE CBONCTBA (NPHU3HAKH) (PU3NYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOMCTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
¢usnyeckne BETUYMHBI (CpeqHSSI W MTHOBEHHAs CKOPOCTh Tella TpHU
HEPaBHOMEPHOM [IBIKECHUH, YCKOPEHHE, MepeMelIeHne, MyTh, YTIoBas
CKOPOCTb, CHUJIa TpPEHHUS, CWia YIPYTOCTH, CHJIa TSXKECTH, YCKOpPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MEXaHW4YecKas paboTa W MOIINHOCTh, TOTEHIMANbHAS DHEPIrHsl Tena,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIMATIbHAS DHEPTUS CXKATOU
NPYXHUHBI, KUHETUYECKash DHEPrusi, MOJHAs MeXaHWYecKas JHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUSI CPEMbl), IPU OMHCAHUU
NPAaBHJILHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJIB3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOAUTHb (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOILECCHI,
UCTIONB3YSl 3aKOH COXpPaHEHUs DHEPTHH, 3aKOH BCEMHUPHOTO TITOTEHUS,



OPUHLUI CYNEPHO3UIMKH CUJI, NPUHIUIN OTHOCUTEIbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
NP SIICPHBIX PEaKUusaX, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aMUChIBATh €0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CJIC/ICTBEHHbIE  CBS3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud (OmUparolMecss Ha cucremy u3 2-3
YpaBHEHUI), UCOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jaud 3alUChIBATh KPaTKOE
YCIIOBUE, BBISBIATH HEIOCTAIOIINE WIM U30BITOUHbIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHUsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HadeHUs (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PpELIUTh MpPU OMOIIU
($uU3NYECKUX METO/OB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHMM WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXPaHEHHUsl HHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHUM, MPSAMOJIMHENHOE pacIPOCTPaHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHWsl MpeaMera B coOMparouiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJ  OMNbITAa U €ro  pe3ysbTarhl,
(dbopMyIIHpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpellHee 3HAaYeHUEe u3MepseMold BelIHYUHBI ((OKYCHOE pacCTOsHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOp crmocoba W3MepeHus
(M3MepUTENHHOTO MPUOOPa);

OPOBOANUTH HCCIEAOBAHUWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJb30BAaHUEM TPSMBIX HM3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM [IBIDKCHMHM 0O€3 HadaJbHOW CKOPOCTH, Mepruoaa
KOJICOaHMI MaTeMaTHYeCKOT0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIila OTPaKEHUS CBETa OT yIJia MAaJeHUs U yIJia MPEIOMIICHUS OT yria
najieHus1): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl IMOJIYYEHHOM 3aBUCHMOCTH
GbU3MYEeCKUX BEIWMYHH B BHUAC TaONHII U TPaPUKOB, N1€JaTh BBHIBOIBI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBI)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas pabdoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHUKOB,
ONTUYECKAas CWJIa COOMpAromie JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BEITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUHU, BBIYUCIISTH
3HAYCHNE BEIMUMHBI M aHAJIM3UPOBATH MOYUECHHBIC PE3YJbTAThI C YUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (OHU3UYECKUX MOJIEICH:
MaTepHaibHas TOYKA, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, TUJIAaHETapHas MOJEelb aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, MATYMKH TOJOKCHUS, PACCTOSHUS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUYEHHBIX TEXHUUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHMUYECKHX IPOIECCOB
IpU PEIIeHUH Yy4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMparoIel JIMH3E;
NPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKUX 3HAHWKA B TIOBCEIHEBHOM
KU3HH NI oOecriedeHusi 6€30MacHOCTU MpU oOpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;



OCYIIECTBJIATh TMOUCK WHPOpMauu (PU3UUECKOTO COJICPKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBINA 3aMpOC, HAXOAHUTh
MyTH OINPEACIICHUS TOCTOBEPHOCTH MOJyYCHHOW WH(OpPMAIMU HA OCHOBE
UMEIOIINXCS 3HAHUN U IOTIOJTHUTEILHBIX HICTOYHHUKOB,

WCTIOJIb30BAaTh MPH BHITIOJHEHUH YUYEOHBIX 3aJlaHU HAy4IHO--TIOMYJISIPHYIO
JTUTEPATypy (U3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpMAIIMK W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHMS,
MyOJIUYIHO TPEICTABIIATh PE3YyIbTAThl MPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEATeTLHOCTH, TPU O3TOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
NOHATUUHBIM amnmapaT W3y4yaeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUICHUE TMpe3eHTalell ¢ Yy4eToM OCOOEHHOCTeW ayauTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. ®usnka u €€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2 0
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
1.2 du3nyecKre BeITUYUHbI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAY4YHBIN METO/I TO3HAHUSA 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
1.4 ¢dbusuka u e€ poib 1
1.5 1
Hroro no pazneny 8

Pa3nes 2. lleppoHayabHbIe CBeeHUS] O CTPOEHHUH BellecTBA

2.1 CrtpoeHue BelecTBa 1 bubmmorexa [IOK
) P B https://m.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHUII ) bubnnorexa [JOK
) BEIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 Arpera € COCTO eIlIecTBa 2
TperatHbl TOAHI BEIECTR https://m.edsoo.ru/7f416194
Hroro no pazgeny 5

Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl



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

bubmuoreka [JOK

3.1 M 3
CXAHMHCCKOE ABHACIHC https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 n 4 1
HEPLIMA, Maccd, [IIoTHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. .B 1 2
33 Cua. Bugst cut 3 https://m.edsoo.ru/7f416194
Uroro no pazgeny 20
Pasnen 4. /laBjieHue TBEPABIX TeJl, :KUAKOCTEH U Ta30B
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bubmuorexa [JOK
) TelaMHu, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
Jlapitetine KIAKOCTA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 A 6
TMoChepHoe AaBieHHe https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora m MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
5.1 P 3 1
a60Ta i MOIIHOCT® https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 IT 5 1
POCTBIC MEXAHHIMET https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 1
>3 CXaHIecKad SHeprid ? https://m.edsoo.ru/7f416194
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KUIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBblie sIBJICHUS
1.1 CTpoeHue 1 CBOICTBA BEIIECTBA 7 bubmorexa HOK
' P H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DIIeKTpUYECKHE 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubnuorexa [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i 5 20 1
OCTOSIHHBIN 3JE€KTPUUYECKUIN TOK 7 hitps://m.cdsoo.ru/7f4 181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATAHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 6] 4
FICKTPOMArHHTHAA HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 3 14.5



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

9 KUIIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jaejioB 1 TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4ueckue siBJICHUSA
11 MexaHn4eCcKOe IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITMCaHUs https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue Ten 20 1 3 bubmnorexa [IOK
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 10 3 nomorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3pen 2. Mexann4ueckue K0J1e0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 M o 7 3
CXAHIHECCKUC KOJCOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHuueckne BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA

4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuotexa [JOK



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

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

bubmuoreka [JOK
4.2 JI 0 6 3
HHSBL H ONITHHECKHE TPHOOPET https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Paznen 5. KBanToBble siBJIeHH ST
bubmuorexa [JOK
1 n 4 1
5 CITyCKaHUE U TOTJIONICHHE CBETa aTOMOM https://m.cdsoo.ru/7f4 1ada6
bubmuorexa [JOK
2 1
> Crpoenne atomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. s 1 1
33 AICPHIC peaiiini 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBToOpuTe1bHO0-00001Ia101IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
’ Kypca ¢pusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa O IPUPOJIE.
SBnenus npupobl

dusznyeckue SABICHUS

duznyeckue BEIUYUHbBI U UX
u3MepeHue

VYpok-uccnenopanue "M3mepenue
TEeMIIEPaTyphl MPU OMOIIIH
KHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMmeparypbl”

MeTobl Hay4YHOTO TO3HAHUS.
Onucanue GpU3NUECKUX SBICHUH C
IIOMOILIBIO MOJEIIEN
VYpok-uccnenosanue "[IpoBepka
TUIIOTE3bI: AAJbHOCTD MOJETA MIApHKa,
IIyIEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM OoJble BHICOTA ITycKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JBr>xeHue 4acTHIl BEIIEeCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OMnbITHI 11O

9 HaOJIIOJICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0OEHHOCTH arperaTHbIX COCTOSTHUI
1 BoJibI. O000IIIEHHE 10 pa3AeTy bubmuorexa [JOK
«ITepBoHauanbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA»
MexaHn4eckoe JBUKECHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05¢6
JIBHOKCHUE
bu6mmoreka [IOK
13 Ckopocts. EAMHHLUEI CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTH ¥ BpeMeHM IBH>KEHUS Bubmorexa ITOK
https://m.edsoo.ru/ff0a0ac4
15 HNuepuusa. Macca — mepa bubnuorexa [JOK
MHEPTHOCTH TENI https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJia o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezenenne
MJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenue 3agaud nmo reme "[lnoTHOCTH bu6mmoreka [IOK
BeriecTBa" https://m.edsoo.ru/ff0al123c
Cuita Kak XapakTepHUCTHKA
19 B3auMojiericTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas paborta «3yuenue

3aBUCHUMOCTH PACTAKCHHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmanun) NpyKUHBI OT
HPUIOKECHHOH CHIIBI»

21 SIBnenune TaroreHus. Cuia TSHKECTH
CBs3b MEXKy CUJION TSKECTH U
. bubnmoreka [JOK
22 maccoi tena. Bec Tena. Pemienue
" " https://m.edsoo.ru/ff0al778
3ajad4 1o teme "Cuja TsSHKeCTH

” Cuia TSKeCTH Ha APYTHX IJIaHeTaxX. bubmmoreka [JOK
du3nYecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al1502

bu6mmoreka [IOK

24 W3mepenne cun. JluHaMoMeT

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

25 Bec Tena. HeBecomocth 1

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
26 10 OJHOM TIPSIMOK bubmorexa [JOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTBy1OIIAs cuil

7 Pemenue 3anau mo teme
"PaBHoaeiicTByromas cui"

)3 Cuna TpeHus u e€ Bubl. TpeHue B bubnmnorexa [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabora «M3yuenue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIb)KCHHS OT CUJIbI JaBJICHUS U bubmorera [TOK

https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOIIUXCS
IMOBEPXHOCTEN

30 Pemenue 3agad Ha onpeneneHne
PaBHOJECUCTBYIOLIEN CHJIIBI

31 Pemenue 3anau mo TemaMm: «Bec bu6mmoreka [JOK

tenay, «['padpuueckoe nzodpakeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuy, «Cunely, «PaBHOACHCTBYOIITAS
CHID»

KonrponbHas pabora no remam:
«MexaHn4eckoe JABIKEeHUeE», «Macca,

32 ILIOTHOCTBY, «Bec Temay,
«I"'paduueckoe n300pakeHue CHID»,
«Cutb»
Hasnenue. CriocoObl yMEHBIIICHUS U bubnnoreka HOK
33
YBEJIWYCHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 Z[aBJIeHI/I;I rasza oT oobéma bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBneHust TBEPALIMU
35 peata A PA bu6mmoreka [IOK
TCTTAMH, AHAROCTAMI 1 Tasam. https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBneHue B KUAKOCTH U rase, bubnuorexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau nmo treme «/laBieHue B bubmuorexa [JOK
JKMIKOCTH U rase. 3akoH Ilackaisy» https://m.edsoo.ru/ff0a2826
33 CooBmaronmecs . bubmuorexa [JOK
QODIIATOIIHACER COCYA https://m.edsoo.ru/ff0a2970
39 I . c bubmuorexa [JOK
HAPABIMHCCIIH Tpec https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiHeBon
JKUJIKOCTHBIA HACOC
41 ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [HJOK
CYLLECTBOBAHHU https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK



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

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa LOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomertp-anepoua. AtmocdepHoe bubmmoreka [IOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
bubmuorexa [JOK
47 MOTPY>KEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumenioBa cuia
Jlaboparopnas pabota «OnpeneneHue
43 BBITAJIKUBAIOIECH CHIIBI, bu6mmoreka [IOK
JEHCTBYIOLLEH Ha TEJO, HOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
JlaboparopHnast paboTta 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BECa bubnuoteka [JOK
TeNa B BOJE OT 00bEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJla»
bu6mmoreka [IOK
>0 Inasanne Ten https://m.edsoo.ru/ff0a3a96
JlabopartopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYUPOBAHHE JIOJKU U
onpeeraeHue e€ rpy30no bEMHOCTH"
52 Pemenune 3amad mo remam: «IlnaBanue bu6mmorexa [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cyn0B. Bo3ayxonaBaHuey,
«JlaBieHue TBEpAbIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o Teme

53 «/laBiIeHHE TBEPABIX TEJ, )KUIKOCTEH

Y Ta30B»
bu6mmoreka [IOK

>4 Mexarureckas padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

33 MorsocTs. EARHUIE MOMHOCTH https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOM Npu 1
noabéMe o Jjectauie"”

57 IIpoctele MexaHu3Mbl. Pryar.

PaBHOBecue cun Ha peiuare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHas pabora 0.5 bubnuoreka [IOK
«HccnenoBanue yCcioBHii paBHOBECHS https://m.edsoo.ru/ff0a478e
phIdaray

59 Pemenue 3agau o Teme «Y croBus bu6mmoreka [IOK
paBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas padota

60 . 0.5
«3mepenune KII/] HaknoHHOM
MIJIOCKOCTH

61 Pemenne 3ama4a o teme "Pabora, bubmuorexa [JOK
momrHocTh, KIT/T" https://m.edsoo.ru/ff0ad4c48

62 MexaHuueckasi SHEPTHUsL. bubnmnorexa [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

YPOK-3KCIIEPUMEHT I10 TeMe
"DKCnepuMEHTaIbHOE ONPEICIICHUE
WU3MEHEHUS KUHETUYEeCKOU 1
MOTEHIIMATIBLHON SHEPTUU NPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHON
MJI0OCKOCTH"

KontponbHas paboTa mo teme
«PaboTta 1 MOIIIHOCTb. DHEPTrHUs»

PesepBHblit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnueckoe IBrKeHue"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeec6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
1o TeMe "JlaBneHue TBEPABIX TE,
JKUIKOCTEN U Ta30B"

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

68

PesepBHrliit ypok. Pabota ¢ Tekctamu
o reme "PaboTta. MomHOCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



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

8 KUIACC

KosaunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bu6mmoreka [IOK
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, JKUIAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJICKYJISIPHO-KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopdHbie Tena 1 Bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHMe U KallWJUISIPHOCTb. ) bubnnorexa [JOK
[ToBEpXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIMpeHUE U C)KATHE 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHIL
9 Buytpennss sueprus. Crioco6st | bubnnorexka [HJOK
W3MEHEHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunae! rerionepenaun 1 bu6mmorexa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

11

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB
BEIIECTB U MaTepUAJIOB B LIEJSIX

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK
https://m.edsoo.ru/ff0a65¢c0

sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OajlaHca. bubnunoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HE0OXO0IUMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIEISIEMOT0 UM IIPU OXJIAKICHUU

16 Jlabopartopnast pabora "Onpenenenue bubnuorexa [JOK
YIENbHOU TETJIOEMKOCTH BerecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIUIMBa. Y IelbHas TEIIoTa bubnnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIeBaHNE

18 KPHUCTAIINYECKUX 1;en VY neapHas bubmmorera [TOK

P ' https://m.edsoo.ru/ff0a71d2

TEIIOTA TJIABJICHUS

19 JlabopaTtopHas pabota "Onpenenenue bubmuotexa [JOK
yAEIbHON TEIIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y genapHas Temiora bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHSI

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTENLHOM BJIaXXHOCTH BO3/yXxa"

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

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIQYXHOCTH BO3/yXa
[TpuHIHIBI paOOTHI TETLIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermoBoro nBurarens.
TenoBble ABUTATENN U 3aILATA
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

27

28

29

3aKOH COXpaHEHMs U IIPEBPALLICHUS
OHCPI'MH B TCIJIOBBIX ITPOLIECCaxX

[ToaroroBka K KOHTPOJIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
Bemecrna"

KonTponbHas pabota mo Teme
"TermnoBele aBiaeHUA. I3MeHeHnE
arperaTHbIX COCTOSIHHMI BemecTa"

Onekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83{2

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

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJ UHAYKIUEH U TIPH
COTMPUKOCHOBEHHUH "



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kyrnona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.

0 HanpsiskeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEH
Hocurenu snekrpruueckux 3apsioB.

33 OnemeHTapHbli 3apsa. CTpoeHue
aTomMa

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPaHEHUS JIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMeHEeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €T0

36 cymiectBoBaHus. MicTouHukm bubnmnorexa LIOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JIeNCTBUA DIEKTPUYECKOTO TOKA Bubmmorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 AJEKTPUYECKOTO OISl Ha TPOBOAHUKHU 1
U AUDJIEKTPUKHU"

39 DIEeKTPUYECKHI TOK B METAJLJIaX, bubnnorexa [JOK
JKHUJIKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U e€ COCTaBHbIe
4acTH
Cuna Toxka. JlabopatopHas pabora

41 "N3mepenue 1 peryimpoBaHue CUIIbI 0.5 Buommorexa LOK

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHHE.
Bonsr™etp. JTaboparopHas pabota

bubmuoreka [JOK

42 "N3MepeHue u peryimpoBaHue 0-5 https://m.edsoo.ru/ff0a%¢14
HanpsKkeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS | bubnnoreka HOK
MPOBOJHUKA OT €r0 JJIUHBI, IUIOIIAIN https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 ydacTka bubnmnorexa LIOK

https://m.edsoo.ru/ff0aa44a

Lenu
JlaGoparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKA, UYIIETO Yepe3 Pe3UcTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaANJIEIbHOE
COEIMHEHHMS IIPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka

43 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU | bubnnorexka [JOK
IIOCJIENOBATEIILHOM COEIUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 IpaBUJjIa JJI CHJIbI TOKA IIPU | bubnnorexka [HJOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMeHEHUE

50 3axoHa OMa JUIst pa3IuuHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCMHEHUS TPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabGopaTtopHas pabora "OnpeneneHue
52 a00TBI U MOIIHOCTH 3JIEKTPUUECKOTO Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorera [IOK
p p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPUIECKUE 3apsabl.
54 3apsoKeHHBIE TEIA U X bubmmorera [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBUA. I10CTOSTHHBII
3JIEKTPUYECKUMA TOK"
KonTponbhas padbota no teme
"DHEeKTPUUECKHE 3aPSAIbI.
55 3a H)KCIID-IHBIG TEena I/IpI/IX bubmmnorera [TOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoAercTBUA. [10CTOSTHHBII
AIEKTPUUYECKUN TOK"
56 IlocTostHHEIC MAarHUTEI, UX
B3aHUMOIEHCTBHE
57 VYpok-uccnenosanue "N3yuenue bubnnorexa [JOK
MOJIEW ITIOCTOSHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOeE 1101
bu6mmoreka [JOK
58 3eMIId U €ro 3HaueHue I KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmnsIT Opcrena. MarHuTHoe noJie
JIEKTPUUYECKOro Toka MarHuTHoe
10JI€ KaTyIIKHU C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHne >IeKTPOMarHuToB B
texHuke. JJaboparopuas pabota
"N3yueHue neiicTBUS MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb [IOCTOSIHHOIO
Toka. Mcrionp3oBanue
AJEKTPOABUraTeNIed B TEXHUUECKUX
YCTPOKCTBAaxX U Ha TPAHCIIOPTE.
JlabopaTtopHnas pabora
"KoncTpyupoBaHue 1 u3yuyeHue
paboTHI AJIeKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbrTel @apanest. 3akoH
ANEKTPOMAarHUTHOM MHIYKIIUH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos
MTOJTYYCHUS MIEKTPUICCKOW SHEPTUH.
DNEeKTPOCTaHIIUN Ha
BO300HOB/IIEMBIX NUCTOYHUKAX
SHEPTUU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTpUYECKUe U
MarHuTHBIC sSIBICHUS"

KonTponbHas pabota mo Teme
"DeKTpUYEeCKuEe U MarHUTHBIC
sIBJICHUS "

PesepBHelIit ypok. Pabota ¢ Tekctamu

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

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBsie sBiaeHusd"

https://m.edsoo.ru/ff0acc5e

PesepBHbIii ypok. Pabora ¢ TekcTamu

67 110 TEME "HOCTUOﬂHH'I'ﬂﬁ 1 ng:?;lri?:;siggiﬂ)acdw
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ TekcTamu |
mo Teme "MarauTHsle ssBIcHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabnsie  Ipakruveckue II/I[:;:CHHSI :)I;I[()l;l;z?;fenbnme
padoThI padoThI pecypeni

| MexaHudeckoe IBUKEHHE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTh 1 bubnunoreka LIOK
MEXaHHNYEeCKOro JBMKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHoOe npsiMoIuHeHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpsiMonHENTHOE paBHOYCKOPEHHOE | bubmuorexa [IOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O JIBHKEHHUS. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHUS Teja Mpu | | bubnnorexa [JOK
PaBHOYCKOPEHHOM JBHUKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1utockocTu"

g CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 | bubmuoreka [IOK

OKPY’KHOCTH. Hepﬂo,u 1 9acCToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOparmienus. JIuneiinas u yriosas

CKOpPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHUE
1 [IepBeiit 3akon HeroTona. BekTop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. Bubmumoteka [JOK
PaBHOpelicTBYOIIAA crita https://m.edsoo.ru/ff0ac72a
13 Tperuii 3akon HerotoHa. bubnmnoreka HOK
Cyniepnio3unius Cui https://m.edsoo.ru/ff0ac982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmmoreka [JOK
15 Cuna ynpyroctH. 3akon ['yka https://m.edSO(])_.Im/fanecaZ
16 Pemenue 3amau o reme «Cuna
YOPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenne bubnnorexa [JOK
JKECTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpenns https://m.edso:)_.[ru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue bubmuoreka [IOK
KO3 PHUIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo teme "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna buomroreia LIOK
" https://m.edsoo.ru/ff0afb8e
TpeHUs
” Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koudepenius "JIBuxeHue Te

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). 'anaktuku"
Pemrenne 3agaud mo reme "Cuiia
24 TSPKECTU U 3aKOH BCEMUPHOTO bubmmorexa [TOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS

’s [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTEepUAIIBHOW TOYKHU.

26 AOGCOIIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BPAICHUS

27 MowmenT cuinsl. LeHnTp TspKecTH

)3 Pemenue 3amau mo teme "MoMeEHT bubnunoreka LIOK
cuibl. Llentp Tsxectun" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

" bubmuorexa [IOK
29 Teme "MexaHn4ecKoe IBUKEHHE.
. " https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbhas pabota no teme
30 "MexaHn4YeCcKOoe IBIKEHNE bubnmorexa [IOK
. | ' https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynbse Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUS UMITYJIbCA. Y IPYroe u bubmmorexa [TOK
P y o Py https://m.edsoo.ru/ff0b07fa
HEYIPYTroe B3auMOJICHCTBUE

0 Pemenue 3agad mo reme "3akoH but6mmorexa [IOK
COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepeHuus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJE U TEXHUKE"

34 Mexannyeckasi paboTa u MOIITHOCTh bubmmorexa [TOK
https://m.edsoo.ru/ff0b0ag4
35 PaboTa crIIbI TSKECTH, CHIIBI bubnuorexa [JOK
YIPYTOCTHU U CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBHKCHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs3b 3HEpruu U paboTHI.
IloTrenunanpHas 3HEprus
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKOUN SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMS SHEPIUU B
MEXaHUKE
40 JlaGopatopHnas pabora «3yueHue bubnmnoreka HOK
3aKOHA COXPaHEHUs DHEPrUM» https://m.edsoo.ru/ff0b12fe
41 KonebarensHoOE IBUKEHNUE U €T0 bubmunoreka IIOK
XapaKTEepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHusl. bubnnorexa [JOK
BoinyxnenHnsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/a KojiebaHuM OT KECTKOCTH bubmorexa OK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MaccChl Ipy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «OnpeneneHue
YJaCTOTHI M TIEPHO/Ia KoJeOaHn i
NPY>KUHHOTO MasTHUKA»

bubnunoreka LIOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «I[IpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHu
rpy3a, HOABELUIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BOIHBL. CBOWMCTBA
MexaHu4ecKux BOJIH. [IpononabHbIe 1
MONIEPEUHBIE BOJIHBI

Ypok-koHpepeHus "Mexanndyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u otpaxeHnue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YapTpa3Byk u
UHOPa3BYK B IPUPOJIE U TEXHHUKE"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "3aKOHBI COXPaHEHHS.
Mexanunueckue kojaeOaHus U BOJHBI"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0b2510

55

Kontponbras paboTa mo teme
"3aKkoHBI cCOXpaHeHUs1. MexaHnuecKne
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE ToJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "[lkana
58 3JE€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHmne 3J1€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JI COTOBOI CBA3H"
VYpoxk-uccienoanue "M3yuenue
. bubnnorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIJIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 4acTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko OIZ‘TI) cBeTa Bomli)osme CBOMCTBA bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. [IpsaMonuneitHoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS brbmmorexa [TOK
PacpocIp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)kK€HUs CBETAa. 3epKaia.
63 Pemnienue 3agau Ha NpUMEHEHHE bubmmorexa OK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETa
64 [Ipenomiienue cBeta. 3aKoH bubmmnoreka HOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHNE CBETA.
65 Hcnonb3oBaHue MOTHOTO BHYTPEHHETO bubmmorexa [TOK
yTP https://m.edsoo.ru/ff0b3c5c
OTPaXEHUS B ONMTHYECKUX CBETOBOIAX
66 Jlaboparopnas pabota "HccrnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH yIJia NPCIIOMIICHHUA
CBC€TOBOI'O JIyda OT yIJjla IaACHUA Ha

rpaHule "Bo3ayX-CTEKII0

Ypok-koHpepennus "Vcnons3oBaHue

67 MOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
bub
68 JIun3el. OnTuyeckast cuiia JIMH3bI nommorexa TIOK
https://m.edsoo.ru/ff0b3{2c
. b K
69 [TocTpoenue n3o0pakeHuil B JIMH3aX nommorexa O
https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue
. b K
70 (OKYCHOTO PACCTOSIHUS I ONITUYECKOM nommorexa [0
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIEeH INH3bI
71 Ypok-koHpepeHmnus "OnTudeckue bubnnorexa [JOK
JIUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ff0c0a7e
bub
72 ['na3 xak ontuueckas cucrema. 3peHue uommorexa LHOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenius "legexTs
3penus. Kak coxpanurts 3penue"
Paznosxenue 6enoro ceera B CIEKT).
74 Omneitel HetoTona. Crnoxenue bubmuorexa [IOK
CIIEKTpalIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
P Y
cBeTa
Jlaboparopnast pa6ota "ONBITHI 11O
Pa3IoKEHUIO OEIOTO CBETA B CIIEKTP U Butt OK
oTeka
75 BOCIIPUSATHUIO 1IBETA MPEIMETOB MPU UX nommorexa I

HaOJIIOICHNH Yepe3 [BETOBbIE
¢bunabTpel"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukyM "BoaHoBbIE

76 CBOMCTBA CBETA: AUCIIEPCHUS,
uHTephepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u rutanerapuas bubnmnoreka HOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atroma bopa
Hcnyckanue u moriomieHue cBera
79 aromoM. KBauTbl. JInuneituarobie bubmmorexa [IOK
) ' https://m.edsoo.ru/ff0c144¢c
CHEKTPBI
20 VYpok-npaktukyMm "Habmonenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro sapa. Hyknonnas bubnnorexa [JOK
MOJIENTb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE NIpEBpALCHUS. bubnmnoreka HOK
H3otomns https://m.edsoo.ru/ff0clal4
84 Pemenue 3aga4 mo Teme: bubmunoreka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ff0c1b4da
85 IIepuon nonypacmnana
Ypok-koHpepenius "PagnoakTHBHbIE
86 I/IBI:J)'I ‘{eHI/I}(Ib Bpn upozae M)Ie WILIVHE bubmmorexa [TOK
y | PHPOJIE, MEAMIHHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SAnepHbie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH51 OBOT'0 1 MaCCOBOTO bubmorexa OK
p P https://m.edsoo.ru/ff0c1c58
qUCe
28 DHeprus CBA3u aTOMHBIX siaep. CBs3b bubnmnoreka [JOK

MAacCCBI 1 DHEPIrun

https://m.edsoo.ru/ff0c1d7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3anau no teme "Snepubie
peakuun"

90

91

92

93

Peakuuu cunTe3a u 1eiaeHus sep.
Ncrounuku sHeprun ConHua u 3BE37
Ypok-koudepennus " nepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITyUYEHUN Ha KUBbIE
opraHu3msi"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

KonTponbhas pabota no teme
"DJIeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanTtoBsie siBeHus"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, 0600IIEHNE.
JlaGopaTopHble paboThI IO Kypcy
"B3aumoneiicteue Ten"

bubmnoreka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06ob61meHue. Peenue
PACUCTHBIX U KaUCCTBCHHBIX 3aJ1a4 110
teme "TeroBsie mporecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0mmenue. Pemenue
pacyeTHBIX M KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TemioBsix gBurarenei”

IToBTrOopenue, o6o0mmenue. Pemenue

pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 110
teMe "KIIJ[ anekTpoycraHOBOK"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, obo0IeHNE.

bubnunoreka LIOK
98 JIa6 §] 1 1
" aDOPATOPHEIE pa OHTH 1O KYpey https://m.edsoo.ru/ff0c2¢c52
CBeTOBEBIE SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHbBI 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUsI B MEXaHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u 1 bubmmorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TeKkcTaMH 110 Teme "CBEeTOBEIE 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBaHToBas u 1
sepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPO'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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