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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom deaepaibHON paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuuxcsi M OpPraHu3alyio H3ydeHHUs
bu3MKN Ha AEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo ¢u3uKe ycTaHaBIWBAET paclpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa C LEIBI0 OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpOHOMHUEH 1 u3HUecKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsIET HauOoee sICHbIC
o0OpasIipl MPUMEHEHHsI HAYYHOTO METOJAA TMO3HAHUS, TO €CTh CIO0Cc0o0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronmxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMperojaracT OBJIQJICHHUE
CIIETYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNNbCTBA JUIs TOTYy4CHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompeneneHsl B Koumenmuu mnpenomaBanusi ydeOHoro mpeamera «®Dusnmka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM



Komnernn Munucrepcersa npocsemienust Poccuiickoii @enepanuu (IpoToKos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHE HHTEpeca M CTPEMJICHHS OOYyYalol[uXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEIBLCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTepHH U ()yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3UKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKU U TEXHOJIOTHA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHOMN ACATEIPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHe 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETECHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;

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

pa3BUTHE YMEHUW HAOIIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTtopHble  pabOTBl M DKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEld PU3MUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JAeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIii 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).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PuU3HUYECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHue @usnmueckux BeauuuH. PuznyecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4HBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SBICHHUH C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.
2. @uznyeckue npuOOphl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U
HU(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. Omnpenenenve NEHbI AEJIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUbopa.
2. M3mepeHue pacCTOSHUM.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATYyPBI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemiectBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBwxkenue, auddysus. BzanmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUIKOCTEH M TBEPIBIX
(KpUCTAINIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysun.
3. HaGmonenue  siBieHUN,  OOBSCHSIOMIUXCS ~ NPUTSHDKCHUEM WA
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uvHEpUMH. 3aKOH WHEpUMU. B3anMoneicTBHe Ten Kak IPUYHMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO AUHAMOMETPA. SIBJIEHWE TATOTEHUS U CHJIA
TshkecTu. Cuila TshKecTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHH4eCcKOoro JBUKEHHUS Teja.
2. U3mepenune cKOpOoCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPHU B3aUMOJIEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)EeHue CUJI, HaIPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs OpycKa WIM IIapHKa I10
HAKJIOHHOM ITIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETWYCHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmeparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocrtatudeckuit
napajaokc. Coobmiaronirecs: cocysl. [ MapaBnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TABJICHHUS.

JelicTBue XKUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnudeckuii mpecc.
[IposiBienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
8. YcJoBHE IUIaBaHUsI TEJI: IIJIABaHUE WM MTOTPYKEHUE TeJT B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHOH B
KUJIKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOUN B )KUIAKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUs.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [ [pumeHeHue npaBusia paBHOBECHsI pbluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KIIJ[ npocteix Mexanu3moB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIMAIbHAs SHEPIHUS.
[IpeBpaleHre 0OTHOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUIIbI TPEHUS IIPYU PABHOMEPHOM JIBUKEHUU TEJa I10

TOpPU30HTAJIbHOW IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJISIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. ONbITHI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BeIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXEHUW MOJIEKYJAPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl H3MEHEHHUsS BHYTPEHHEH OJHEpruu:
TeIUIonepeaya U cCoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpunruner paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHUS.
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Hab6nronenue nuddysuu.

HaOnronenue siBeHUi cMauMBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a IpU M3MEHEHHM 00bEMa M HArpeBaHUM HIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Buae! Tenmonepenayu.

OxJaxieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneums.

. Habnrogenne mocTossHCTBA TeMITepaTyphl IPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoOTEe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tela B pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEHUSI TEIIOOOMEHA IMPU CMEIIUBAHWUU XOJIOJHOU U
ropstuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOU TENIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa poja 3ieKTpUYeCKuX 3apsnoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJITUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUEeCcKOoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA AJIEKTPUUECKUAN 3apsil.
Crpoenue aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
HcTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUSL BJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yuacTtka nenu. [locneqoBarenbHoe U apaiieibHOE COEAUHEHHE TPOBOJHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DneKkTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuTHL. B3anmoaencTBE NOCTOSSHHBIX MATrHUTOB. MarHuTHoe
noyie. MarautHoe mone 3eMJIM W €ro 3HaueHue s *KU3HU Ha 3emiie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poza 3JIEKTpUUYECKHUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEIL.
Y CTpoRCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH M TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
HcTOuHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. I3mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUIeCcKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJ0COB MATHUTA.
. MozienrpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMArHUTHON MHIYKIIUAH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpAaBJICHUS HWHAYKIUOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHMS.

DJIEKTPOreHEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TeN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNM IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI AIEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX O0BEIMHEHUHN
U pa3/elICHUN.

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3yueHnue nercTBUSI MArHUTHOTO TOJISI HA TPOBOIHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboTsl 3IEKTPOIBUTATES.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI TIO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABmkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JIBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuHenHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CYTIEpIIO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne mmmynbca. UMmynbe CHIIbl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJId. [loTeHIManbpHast SHEePrus CxKaTol npykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.
N3mepenre cKopoCTU U YCKOPEHUS PSIMOJIMHEHHOTO JIBUXKCHHUS.
4. HccnegoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
HaOnronenue ABUKEHUS Tella MO OKPYKHOCTH.



9.

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

Habmonenne MexaHn4eckux sBJICHUH, MPOUCXOIAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTEIIBHO
KaOuHeTa PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIYJbca MPU AOCOIIOTHO YIPYTrOM B3aUMOJICHCTBHH.
Habmroienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUr IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHUUECKON YHEPTHH MPH JABMXKEHUU Tella MoJ1 JeHCTBUEM
IPYKHHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUILIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEKKU.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
HIapUKA 10 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpU PABHOYCKOPEHHOM JBHXKEHUU I10
HAaKJIOHHOM ITUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TeJIa 110
TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHune 3aK0HAa COXPaHEHHUsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyJa. MareMaTnuecKui U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaennole — kosjebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Hab6mronenue konedanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGronenue BRIHY)IECHHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).
HaOmnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUMN PE30HAHC.
JIaﬁopamopnbw pabomul u onvimol.
1. OmpezneneHre 4YacTOTbl M TepUoJia KojeOaHW MaTeMaTU4ecKOro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHUI MPY>KUHHOTO MAaATHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIa KOJeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuit
NPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

Paznen 10. D1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOUIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsMosmnHerHoe
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpeaomiieHUs cBeTa. [lonHoe BHyTpEeHHee
oTpaxkeHue cBeTa. lcmonb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpaKeHUs B
ONTUYECKHUX CBETOBOAX.

JIunza. Xopa ayuen B inH3e. OnTudeckas cucrema poToarmapara, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opykocTh U JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuyeckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

[Tpuniun geiictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riiaza.

11. PaznoxxeHue 6eioro cBeTa B CIEKTP.

12. [Tomy4yenue 6emoro cBera mpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUsI CBETOBOIO Jydya OT yria
najieHusl.
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2. W3ydeHne xapakTepuUCTHK H300pakeHHUs IpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEIOMIICHHUSI CBETOBOTO Jiyya OT yrja
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO PAaCCTOSHUS M ONTHYECKON CHIIBI COOMparomiei
JVH3BIL.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OmbITBI MO BOCTPHUSATHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUM uepe3
L[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBaHTOBbBIE SIBJICHUS.

OmnbiTel Peszepdopaa u manerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u NnoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- U ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPru. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sHeprun ConHIa U 3BE3 .

SAnepnas sHepreTvka. JleWCTBUS pagUOAKTUBHBIX HW3JIYYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAOpoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnrogeHue CIIOMIHBIX U JUHEHYATHIX CIIEKTPOB U3JIYUCHUS.

2. HccnepgoBaHue TPEKOB: M3MEPEHHE SHEPIUU YACTUIIBI 1O TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTETHEHO--0000IIAIONINI MOTYJIb TTPEAHA3HAYEH JJISI CUCTEMATH3alUN
1 000011IeHUS TPEIMETHOTO COJIEPKaHUS U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKH, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke ajisg 00ydarommxcsi, BRIOPABIIUX 3TOT
y4eOHBII IpeIMeET.

[Ipy U3ydeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00ecrneurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHws, (dopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM 4YHCIE
KaueCTBEHHbIC U AKCIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BHITIONHSAIOT 3aJaHKs, B KOTOPBIX UM TpeJiaracTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHWW paCMoO3HABaTh M HAYYHO OOBACHATH
¢buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOMN KU3HU;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHUS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee€ Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, IPAKTUYECKOTO UCIOJBb30BAHNS PA3JINYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue UMKy HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HapPaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) maTprMoTH4YECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
(bu3nuecKol HayKu;

— IIEHHOCTHOE OTHONIEHHUE K JTOCTUXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
du3uKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAXKHEHMIIEN COCTAaBIISIIOILEH
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
Os1aromoJryuust:

— OCO3HaHHWE IIEHHOCTU O€e30MacHOro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MPaBWJI OE30IaCHOTO TOBEJIECHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C ICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMHUPOBAHHOCTH HaBbIKa peIEKCUH, MPU3HAHKE CBOETO IIPaBa Ha OIIHOKY
U TaKOTO K€ MpaBa y APYyroro YeiaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:



— AKTUBHOE Yy4YacTHE B pEIICHUHM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, ToOpojia, Kpas) TEXHOJIOTUYECKON U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUECKUX 3HAHUM;
— WHTEPEC K MPAKTUICCKOMY U3yUCHUIO TPO(dECCHid, CBSI3aHHBIX C (DU3UKOMH;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallMg Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pElleHUs 3aaad B
00JIaCTH OKpY’KalollleW cpenpl, TUIAaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH CpeJibl;

— OCO3HaHHE TI00ANBHOTO XapakTepa IKOJIOTHYECKUX MpoOJIeM U MyTed HX
pelieHus;

8) amanTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIXHOM
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBINIOJHEHUU HWCCIEAOBaHUN U
POEKTOB (HU3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
IPYTUX;

— TIOBBIIICHUWE YPOBHSA CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— OTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

— OCOo3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIICTCHTHOCTEH B 00JIaCTH
busuKy;

— IUJJAaHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUI;

— CTpEeMJICHHE aHAJIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
HPKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

— OLICHKa CBOMX JIEWCTBUM C YUYE€TOM BIMSHHUS HA OKDPYXKAIOLIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX TOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOeHUs MpOorpaMMEl 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOygaromierocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC ~ YHHBEpPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Ba3oBble JJornueckue a1eiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

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

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U IPOLIECCOB, JI€JIaTh BHIBO/BI C UCIOJIb30BAHUEM JI€TYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUraThb TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOATENLHO BBIOUPATh CIIOCOO pelieHus yueOHoM (pu3ndeckoil 3aaaun
(cpaBHEHME HECKOJIbKMX BAapHAaHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnlie ucciienoBarejbcKyue 1eMCTBUSA:

MCITI0JIb30BaTh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOMXKHBIH
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMUS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKHUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WJIA JaHHBIX C y4ETOM MPENIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHMUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHpOpMaAIIMl W WUTIOCTPUPOBATH peIlaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 1X KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

B XO7le OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIIeHWE 3a/ladyd U TOJJCp KaHHe
O1aroke1aTeIbHOCTH OOIICHUS;



COMOCTAaBIIAATh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYacCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1E€ATEIbHOCTH, OPraHU30BBIBATH JE€UCTBUSA
no €€ JOCTWXKEHUIO: paclpeAeisiTh poyd, OOCYXJIaThb MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJIEHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPUSAM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUISL pelieHns (pU3NUeCcKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, TPHUHITHE PELICHUs B TPYyIIE, MPUHATHE PELICHUN
rpyIIon);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUecKol 3aauu 1in
IUIaHa HMCCIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MpeaiaraéMble BAPUAHTHI pEIICHUMH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATH  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NEesATEIbHOCTH, 1aBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
Gu3NYecKoro UCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBUIMXCS CUTYyallUld, YCTAHOBJEHHBIX OHIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSAM;

CTaBUTb c€051 HA MECTO APYrOro YejIoBeKa B X0JI€ CIIOpa WM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;



npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIoOro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KkJacce rpeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HAO0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAs
cuna, aedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, epeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHME M3YUYEHHBIX (PU3MUECKHX  SBICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHUE IO, pbluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
ONMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
duznyeckue BeIUYUHbBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsl, yTh,
CKOPOCTb, CPEIHssA CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIAa TSKECTH, BEC Tela,
cujia TpeHus, JaBjeHue (TBEPAOro Tesa, )KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHuuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(PGUIUEHT TOJE3HOTO JACMCTBHS MEXaHHW3MOB, KHHETHYECKas W
NOTCHIIMANbHASL DJHEPTHsi), TpPH OMUCAHWUU TPABWIBHO TPAKTOBAThH
(bu3nYECKU CMBICI UCTIONBb3YEMbIX BEJTUUHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;



XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS M IPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBHJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATHh (PM3UYECKUE SBICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTYyallMii MPaKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemat pacu€THele 3amadyd B |—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
dbopMyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIUYHMHBI: HAa OCHOBE aHAlM3a
YCIJIOBUSI 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hPU3UUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PACUEThl, HaXOAUThH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TMOMOIIU
(bu3HMYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJICISTH IPOBEPIEMOE
MPEANOoJIOKEHUE (TUIOTE3Y ), pa3audaTh U UHTEPIPETUPOBATH MTOTYUYECHHBIN
pe3yabTaT, HaXOJUTh OIIMOKM B XOJI€ OIbITA, JejdaTh BBIBOJBI IO €ro
pe3yabTaram;

MPOBOJUTH OMBITHI 1O HAOMIOMEHUIO (PU3WYECKUX SBICHUW WA
bu3nYecKuX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSIEMbIE MIPEATIONOKECHHUS,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYy10BaHUs, 3alIUCHIBATh XOJ]
OmbITa U POPMYTUPOBATH BHIBOJIBL;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MACChl Tela,
o0béMa, CHUIBI M TEMIEpaTypbl C HCIOJb30BAHHEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MIPOBOIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETUYUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM MPSMBIX HU3MEPEHUI (3aBUCUMOCTU IIyTH
PAaBHOMEPHO IBUKYILETOCA Tela OT BPEMEHU IBUKEHUS T€Ja, CUITbI TPEHUS
CKOJIb)KEHUsI OT Beca Teja, KadecTBa OOpabOTKM MOBEPXHOCTEH Tel M
HE3aBUCHUMOCTH CHUJIbl TPEHHS OT IUIOLIAJN CONPUKOCHOBEHUS TEJI, CHJIIbI
YOPYTOCTA OT Y/UIMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUJIBI OT 00BEMa
MOrPYKEHHOM YaCTH Tejla U OT IUIOTHOCTH KHAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUsl TeJl, YCJIOBUN pPAaBHOBECHs pblyara u OJOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTaHOBKY U
BBITIOJHATh WM3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOMYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIHYMH B BHJE
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBIE HU3MEpEHHs (PU3MUECKHX BEIMYUH (TJIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIa TPEHHS CKOJIbKEHUS, TaBJICHHE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrpyXKEHHOE B
KUIAKOCTh  TeNo, KOAD(PUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CJeAysd MNPEIJI0KEHHON HHCTPYKIUU: TPU BBINOTHECHUH
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HA4YCHUE NCKOMOM BEJIUYHUHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIYar, HOABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMED, MOPIUIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOOPMAIMI0O O  MpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HM 711 oOecrniedeHrsi 0€30MacHOCTU Mpu oOpalieHuu ¢ mpudopamu 1
TEXHUUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHMS B OKPYXKAIOILIEH CPEE;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUA © TYTEM CpPaBHEHUS pA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUi Hay4IHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CITPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTepHer, BiageTb NpuU€MaMH KOHCIEKTHUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO CONEPIKaHUS, B TOM



YyucIie MyOJuYHO AeNiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
Y4€OHBIX UCCIEAOBAHUN, IPU 3TOM IPAaMOTHO HCIOJIb30BaTh W3y4YCHHBIN
MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCJICAOBAHUN pacIpeaesiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIINOJHEHHEM IUIaHA [OEHUCTBHUM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amop(HbIE TeNa, HACBHIIIECHHBIH M HEHACBHIIIEHHBIM Map, BIAXXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUM 3apsill, AIEKTPUUECKOE I0JI€, TPOBOJIHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBIECHUS (TEIJIOBOE pacIIMpeHHe U cXKaTue, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMAuYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAlUsl, IUIABJIEHUE, KpHUCTAJUIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaavya (TEeTIoOnpPOBOAHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
NIEKTPU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAI0B, JEHCTBUS JIEKTPUUECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHIYKIIHS)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY’>XallleM MHupe, B TOM 4Hcie (U3HUECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KanWwUBIpHBIE SBIEHUS B MPHUPOJE,
KpUCTaUlbl B Tmpupoje, usnydenue ConHila, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, dJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHWTHOE
noJie 3emiiu, Apei ¢ MoroCcoB, pojib MArHUTHOTO TOJIS J1s )KU3HU Ha 3eMie,
NOJIIPHOE CHUSHHME, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/layy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUH;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeN U (PU3NUYECKHUE SIBICHUS, UCTIOIb3Ys
¢uznyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJIUYECTBO
TEIJIOTHI, yJleJbHas TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuloTa



IUTaBJICHUS, yJeNbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAaIllHbI, OTHOCUTEIIbHAS BIIAJKHOCTD BO3/1yXa, dJIEKTPUUECKUN 3apsil, CHIIA
TOKa, DJIEKTPUYECKOE HAlpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTHBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUYECKOTO
TOKa), TpPH ONHCAHWW TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIIOJIB3YEMbIX BETUUMH, 0003HAUEHUS U €TUHUIIB (PU3NIECKUX BETUYHH,
HaXoAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ys. OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO--KNHETHYECKON TEOpUHU
CTpPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma a1 ydacTka Lenu, 3aKOH
JIxoynsa—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHYECKOE BHIPAXKECHHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHYECKUX
1IaroB ¢ Omnopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblEe 3aJadyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHUS 3aJaud 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX I pElIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (HOPMYIIBI,
HEoOXoauMble JUIsl €€ pelieHusi, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
NOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO pEIIMTh MPH [OMOIIU
(GU3MYECKUX METOOB, HCIOJb3ySl OMHCAHUE MCCIECAOBAaHUS, BBIIEIATH
MIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MIPOBEJCHUSI KCCIIEN0OBAHUs, J€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3nyecKuX CBOWCTB Te (KaNMUJUISIPHBIC SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3J/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TmorjoIiaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEl W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJEHM ITOCTOSIHHBIX MAarHWUTOB, JEHCTBUS



MarHUTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
poBepsieMbIe MPEANONIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyZ0BaHUsl, OMUCHIBATH X0/ OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIIBHOU BIIAYKHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSOKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JaTUYMKOB (PU3UYECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEYHOTrO
CEYEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATENIBHONO M IApPaJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEAys NPEIJOKEHHOMY IUIaHy, (DUKCUPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TATh
BBIBOJIBI 11O pE3YyJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIUYMH (yAesbHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

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

XapaKTEepU30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMET), MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DIJIEKTPUYECKOW DSHEPIUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHUYHbBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHUX LEMNel C
NOCJIEOBATEIBHBIM U NAPAJIEIBHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
YCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IETEN;



OPUBOJUTH  MpUMEpbl  (HAaXOAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecrieyeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3/10POBbsI U COOJIIOJIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaIOIIEH CpEIE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW W IyTEM CpaBHEHUS
JIOTIOJIHUTEBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISETCA
IPOTUBOPEUUBON UM MOXKET OBITh HEOCTOBEPHOI;

UCIIOJIb30BAaTh NPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--IIONMYJISPHYIO
JUTEPATYPY PU3UUECKOTO COAEPKAHMS, CTPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu MuTepHer, BiIaAeTh NpuUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeodpazoBaHusl HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHMUS,
o006miass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEpKaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIATE PE3YIbTaThl MPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU ITOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHA (PU3UIECKUX
MPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIIbI, BHICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE,
MIPOSIBIISS TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy o0yueHus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CUCTEMa OTcu€Ta, MaTepHalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ympyrasi, mjgactaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSHKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsT U
BOJTHBI, 3BYK, HH(OPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJdbHO30PKOCTb,
CIEKTPbI UCITYCKaHUs U TMOTJIOLIECHUs, alibda-, OeTa- U raMma-u3JIydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath SBJICHUA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE JBIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTpa
U3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYeCKHUe SBJICHHUS B MPUPOJIE:
MIPWJINBBI M OTJIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEAaKTUBHOE
JMBIDKEHNWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKUE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBHE BHUIMMOTO,
yIbTpauOJIECTOBOIO U PEHTICHOBCKOTO M3JIyYE€HHH, €CTECTBEHHBIN
pPaMOAKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUUW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUUYECKYIO 3a/lady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBa (IPHU3HAKH) (PU3UYECKUX
SIBIICHUI;

ONMHMCHIBATh M3yUYEHHBIEC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, UCIIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYrOCTH, CUJIA TSHKECTH, YCKOPECHHE
CBOOOJTHOTO TIQJEHHUS, BEC Tela, HMIYJIbC Telld, WMITYJIbC CHIIBI,
MexXaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPTrUs Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
MPY>KUHBI, KHHETUYECKAasl JHEPT U, TTOJTHASI MEXaHUYECKast SHEPT U, TEPHO/T
¥ YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb IMPEIOMJICHUS Cpeabl), TpPH OINHUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUYCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUsS W €IUHUIIBI (U3MUECKUX BEIUYHH, HAXOAUTHh (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



OpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a71a41 (OIMPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YSl 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHUE BETUUMHBI: HA
OCHOBE aHaJIM3a YCJIOBMsI 3ajaul 3allMChIBaTh KPATKOE yCIOBHUE, BBIABIIATH
HEJOCTAIONINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMBIC ISl pEIIeHUs, MPOBOAUTH pAacu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUYHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOKHO PpELIUTh MpPU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3ySl ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSIEMOE MPEAINOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
NPOBEJCHUS  HMCCIECAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUM WU
(Gu3MUecKuX CBOMCTB Ten (M3ydeHue BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXpaHEHUs! PHEPruu, 3aBUCUMOCTh Mepuoia KoieOaHWW MNPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacIpOCTPaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CIEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOuparouieit
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEWMYaThIX CHEKTPOB HW3IyYEHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
000py10BaHUs, OMUCHIBATh XOJI OTbITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepsIeMOld BeNIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp crHoco0a HU3MEpPEHUs
(M3MepUTENHHOTO PUOOpA);

POBOJUTh HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, THepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JJUHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
najieHus1): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOUpaTh



YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MMOJYYCHHOW 3aBUCHMOCTH
bU3MYeCKUX BEIWYMH B BHUAC TaOJHII U TPaPUKOB, AEJIaTh BBIBOIBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOTHOTO TMaaeHUS, KECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Jeckas padoTa M MOIMHOCTh, YacTOTa W TEPUOJ
KOJICOaHU MaTeMaTH4ecKOoro W MPY>KMHHOTO MAasTHHUKOB, ONTHYECKAs
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpPEHUsl, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpPCHHUS, CIeaysl TPEIJI0KCHHONW WHCTPYKIIMHU, BBIYUCIATH 3HAYCHUE
BEJTMYMHBI U aHAJTM3UPOBATH MTOTYUCHHBIC PE3YIbTAThI ¢ YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHUI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO0, TOUYCYHBIA HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIIb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
CIUJOMETP, NATYMKU TIOJIOKEHMS, PACCTOSHHS W YCKOpPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMHONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelIeHNM  Y4EOHO--TIPAKTUYCCKUX  3a7a4, ONTHYCCKUE CXCEMBI IS
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
NPUBOJNTH  NpUMEpPHl  (HAXOOUTh  HMHPOpPMAIMIO O  TIPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUNW B TIOBCETHEBHOM
KU3HH I obecriedeHusi 6€30MacHOCTH TpU oOpaIeHuu ¢ mpubopamMu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3JI0POBBS M COOTFOICHHS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPY KaIOIIEH Cpee;

OCYIIECTBJIATh TOUCK WHpOpMamu (U3HNUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOSATENHHO (HOPMYIUPYSI TIOUCKOBBINA 3aMpOC, HAXOAUTh
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJYYCHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U JIOTIOJTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BAaTh MPH BHITIOJHEHUU YUY€OHBIX 3a/laHUi HAYYHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COJepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE IMHCbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpPMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabubie | IlpakTuueckue
n/n NMPOrpamMMbI Bceero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl

Pa3pnen 1. ®us3uka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUpa

1.1 dusuka - Hayka 0 IpUpoae 2 Brommozexa [OK
) YK PHPOA https://m.edsoo.ru/7f416194
1.2 dusnueckue BEITHUNHEI 2 1 bubmaorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 1 Bubmorexa ITOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

bu6mmoreka [IOK
2.1 CrtpoeHue BemiecTBa 1
https://m.edsoo.ru/7f416194
29 JIBM>KeHWE 1 B3aUMOJICMICTBUE YaCTHI] ) | bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 nomorexa LO
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexanuueckoe OBMKECHHE 3
g hitps:/m.eds0o.ru/7f416194




bu6mmoreka [IOK

2 )41 4 1
3 HEPHILL, Macced, HIOTHOCT https://m.edsoo.ru/7£416194
bubmuoreka [JOK
3.3 Cuna. B 14 2
. BHARTCH https://m.edsoo.ru/7£416194
Hroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
) TelaMHu, )KUAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlasieHue xukocTH > https://m.edsoo.ru/7f416194
4.3 ATMochepHOoe 1aBJICHHE 6 bubmorexa HOK
https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTDH. JHEprus
bu6mmoreka [JOK
A P 1
> 860Ta 1 MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 I1 1
> POCTBIC MEXAHHIMET > https://m.edsoo.ru/7f416194
5.3 MexaHnueckasi JHeprus 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne /i P Kontpoasnbie | IIpakruuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. TensioBble siBJIeHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmorexa LHOK
https://m.edsoo.ru/7f4181ce
b K
1.2 TeroBbie MPOLECCHI 21 1 5 nosmorexa O
https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
1 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 | bubnuorexa [JOK
' 1 X B3aUMOOCHCTBHUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i 5 20 1 7
OCTOAHHBIH STCKTPIACCIAI TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBICHUSI 6 1 1.5 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DIekTpoma a 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM (undposbie)
Ne /i P Kontpoabnubie | IpakTuueckue p
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHudeckoe IBHKEHNUE U CTIOCOOBI €T0 10 | bubmuorexa [JOK
’ OIMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonelictBue Ten 20 1 3
o https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHbI COXpaHEHUs 10 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pasznen 2. Mexannueckue KoJ1e0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHndeckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4YecKHe BOJIHEL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' JJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA




4.1 3aKoHBI pacpOCTPAaHEHHUS CBETA 6 2 bubmmorexa [OK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 hitps://m.edsoo.ru/7f4 1ada6
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bubmuorexa [JOK
1 n 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM hitps://m.edsoo.rw/7f4 lada6
bu6mmoreka [IOK
2 1
> Crpoenue aTomHoro sapa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 ! https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0 1M I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 ) bubmmorexa [IOK
’ Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoaudecTBO 9acoB 3.]16KTPOHHLI€

Ne Hara uugposbie

Tema ypoka Kontpoabnsie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpas3oBaTejbHbIE

padoThI padoThI pecypeni

®du3uka — HayKa 0 IpUpo/Ie.
SIBnenust npupoabl

2 duznueckue IBICHUSI 1

dusnueckue BeIUUYUHbI U UX
u3MepeHue

VYpok-uccnenoBanue "M3mepenue
TEeMIIEPaTyphl MPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4yruKa TeMIepaTypbl”

MeTo1bl HayYyHOT'O TIO3HAHUS.
5 Onucanue GpU3NUECKUX SBICHUH C 1
IIOMOIIBIO0 MOJIETEH

bu6anoreka LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
TUIIOTE3Bl: 1aJbHOCTD MOJETA

6 LIapHKa, IYLHEHHOTO 1 1
TOPU30HTANIBHO, TEM OOJIbLIIE, YeEM
OoJpIIie BhICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,
7 JTIOKa3bIBAIOIIUE TUCKPETHOE 1
CTPOECHHE BEILIECTBA

bub6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a




bu6nmmoreka [IOK

"[TnoTHOCTH BemiecTBa"

8 BIDKCHUE YaCTHI] BEICCTBA
A Hset https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OnbITHI 11O
9 HaOJIIOIEHUIO TEIUIOBOTO
paCHIMPEHHUS Ta30B»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
Oco0OeHHOCTH arperaTHbIX
1 cocTossHUM Boabl. O000IICHUE 10 bubmuoreka [IOK
pazaeny «llepBoHavaibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUH BEILIECTBA
MexaHHU4YeCcKO€e OBIKEHUE.
bubnunoreka LIOK
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
NIIBHOKEHHE
bubnuoreka IIOK
13 CxopocTb. Eqununibl ckopoctu s
https://m.edsoo.ru/ff0a079¢
14 Pacuer myTH 1 BpeMeHU IBIKECHUSA bubnuorexa [IOK
yr P https://m.edsoo.ru/ff0a0ac4
15 Wuepuus. Macca — mepa bubmuoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInotHOCTh BemecTBa. Pacuer
16 Macchl 1 00beMa Tella Mo €ro bubmorexa LHOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopatopHnas pabora
17 «OrnpeneneHune MIOTHOCTH TBEPAOTO
TEIa
13 Pemrenue 3agad mo reMme but6mmoreka [IOK

https://m.edsoo.ru/ff0al23c




Cua xak XapaKTCPpUCTHUKA

19 B3aumoercTBus ten. Cuma
ynpyroctu. 3akoH ['yka
JlaGopaTopHas paborta «3ydeHue
20 3aBUCUMOCTH PACTSDKCHUS
(nedopmanun) NpyKUHBI OT
IIPUIIOKEHHOHN CUIIBD»
)1 [[ABnenue Tsarorenus. Cuna
TSDKECTH
CBS3b MEXKOY CUJIOH TSKECTU U
. Y bubnuorexa [IOK
22 Maccod Tena. Bec tema. Pemenne
" " https://m.edsoo.ru/ff0al778
3ayma4d o teme "Cuia TSKeCTH
Cuia TSDKECTH Ha APYTUX IUIaHETax.
byt bubnunoreka LIOK
23 du3nyecKre XapaKTepUCTUKU
https://m.edsoo.ru/ff0al502
IUTAHET
bubmnoreka IIOK
24 HN3mepenune cun. Jlunamomer
p A p https://m.edsoo.ru/ff0al8cc
bu6nmorexa LIOK
25 Bec Tema. HeBecomocTb
https://m.edsoo.ru/ff0al778
CrnoxxeHne ABYX CHUIL,
26 Hal aBJIeHHBI?(XHO OJJHOH mpsiIMOU bubnmorexa [IOK
P o P ' https://m.edsoo.ru/ff0ala70
PaBHOzelicTByIOIIAS CHIT
7 Pemenne 3amad mo teme
"PaBHonelicTByromas cun"
73 Cuna tpenus u €€ Buabl. TpeHue B bubnuotexa [JOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
79 JlabopaTtopHas pabota «3ydeHue bubnmnorexa [JOK

3aBUCHUMOCTH CHUJIbI TPCHHUA

https://m.edsoo.ru/ff0alcc8




CKOJIbKEHUS OT CHUJIbI IaBJICHUS U
XapakTepa CONpPUKACAIOLIUXCS
IMOBEPXHOCTEI»

Pemenue 3amau Ha onpeencHue

30 N N
PaBHOJICHCTBYIOIIEH CHITBI
Pemrenue 3agau mo remam: «Bec

31 tena», «['paduueckoe n3obdpaxkeHue bubmmoreka [JOK
cuiny, «Cuiby, https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOMIAS CHID»

KontponbHas paboTa mo TeMam:
«MexaHU4YeCKoe IBHKEHHEY,

32 «Macca, IJIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300pasKeHUE CHUIT»,
«Cuib»

13 Hasnenue. CriocoObl yMEHbIICHUS U Bbu6mmoteka LJOK
YBEJINYECHHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCIMOCTh

34 JIaBIIEHUS ra3a oT 00béEMa bubnmorexa OK

’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTyphl
[Tepenaua naBiieHust TBEPIBIMU
bubmnoreka IIOK
35 TeJaMU, )KUIKOCTSIMHU U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3axoH ITackas
JlaBjeHUE B *KUIKOCTH U rase,
. bubmuorexa [{OK
36 BBI3BAHHOE JEHCTBUEM CHIIbI
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3amgaud nmo reme «J/laBnenue bubmuoreka [{OK

B )KAJIKOCTHU U ra3e. 3akoH ITackaisy»

https://m.edsoo.ru/ff0a2826




bu6nmmoreka [IOK

38 Coobmaromiuecs coc
HHITOIIHIEEA COCYANL https://m.eds00.ru/ff0a2970
bubnunoreka LIOK
39 r i mpe
HAPABIIICCIHIH Hpece https:/m.edso0.ru/ff0a3136
40 Manomerpsl. [lopuiaeBon
JKHIKOCTHBIH Hacoc
41 ATtMocdepa 3emiid U IPpUIUHBI €€ bu6nmoreka [IOK
CYLLIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5Sa
42 Bec Boznyxa. AtmocdepHoe bubnuoreka [{OK
JIABJICHUE https://m.edsoo.ru/ff0a2b5Sa
43 N3mepenue atmocdepHoro bubmmoreka [JOK
nasnenus. Oneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTE aTMOC(HEpPHOTO
44 aBJICHUS OT BLICOTHI Ha OBHEM bubmmorexa [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoun. AtmochepHoe bubnmnoreka [HOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau mo teme "
AtmochepHoe naBienue"
JlelicTBUE KUIKOCTH U Ta3a Ha
47 MOTPY)KEHHOE B HUX TEJIO bubmmorexa [IOK
124 ' https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
JlaGopatopHnas pabora
43 «OmnpeneneHue BhITAIKUBAIOIIECH bub6mmorexa [IOK
CHUJIBI, IEVCTBYIOLLIEH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
49 JlaGopatopHnast paboTa 1o Teme bubmuoreka [IOK

«HccnenoBaHye 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514




Teja B BOJIE OT 00bEMa
IOrPYKEHHOM B KUIKOCTh YaCTH
TeIa

50

IlnaBanue Texn

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKH H
OITpelIeIICHUE €€
rpy30noabEMHOCTH"

52

Pemenne 3amad mo Temam:
«IInaBanue cynos.
BosnyxorutaBanue», «/laBnenue
TBEPABIX TN, )KUIKOCTEH U Ta30B»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas padota no teme
«/laBneHue TBEpABIX TET,
JKUIKOCTEH B Ta30BY

54

Mexanuyeckas pabota

bubmnoreka IIOK
https://m.edsoo.ru/ff0a3{82

55

MormnocTts. EquHUIBI MOITHOCTH

bubmnoreka IIOK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPH
MHOIBEME IO JIeCTHHUIIE"

57

[Ipocteie MexaHu3MBI. Phryar.
PaBHOBecue cun Ha peiuare

58

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas padota

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a478e




«HccnenoBanue ycinoBuil
paBHOBECHSI pbluara

59

Pemrenue 3agad mo teMe «Y CI0BUSI
pPaBHOBECHsI pbIYara

bubnunoreka LIOK
https://m.edsoo.ru/ff0a48a6

60

KoaddutmenT noneznoro neicTBus
MexaHnu3ma. Jlaboparopnas pabota
«M3mepenue KII/ nakinonHoM
IJIOCKOCTH

0.5

61

Pemenue 3ama4d no treme "Pabora,
momHocTh, KITI"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

Mexanunyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUS MEXaHUYECKON
SHEPTUU

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHLIMAJIbHON SHEPTUH NTPU
CKaThIBAaHUHM TeJIa MO0 HAKJIIOHHON
miockoctu"

65

KonTponbhas pabota no teme
«PaboTta 1 MOIIHOCTb. DHEPIUs»

66

PesepBHyIit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHU4ecKoe
nBmxkeHne"

bubnunorexa LIOK
https://m.edsoo.ru/ff0adee6




PesepBHbIit ypok. Pabora ¢

67 TeKcTaMu 1o TeMe "/laBieHue 1 bubamorexa LOK
.. o " https://m.edsoo.ru/ff0adffe
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B
PesepBHbIit ypok. Pabora ¢
68 TekcTamu 1o Teme "PaboTa. 1
MomnocTtb. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoxa Kontpoabneie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHbIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KUHETUYECKON | bubnmoreka [JOK
TEOPUU U UX OTBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
Mopaenu TBEpAOro, JKUAKOTO U
3 ra3zo00pa3Horo coérosmnﬁ 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicHEeHHE CBOWCTB TBEPIOTO,
JKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMM BELIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopdubie | bu6muoreka [JOK
Tena https://m.edsoo.ru/ff0aS800
6 CmaunBaHue U KallWJUISIPHOCTb. | bubnmnoreka [HOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
but6mmorekxa [IOK
7 TennoBoe pacIIMpEeHHE U CKaTUE 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS 1

YaCTHI]




TCIJIOTA CrOpaHusa

9 Bryrtpennsis sueprus. CriocoObl bubnmnoreka HOK
WU3MECHEHUS BHYTPEHHEW SHEPruu https://m.edsoo.ru/ff0a5c60

10 Bunsl Tenionepenaqu bubnmorexa LHOK

P https://m.edsoo.ru/ff0a6412
VYpok-koudpepennus "IlpakTnueckoe

1 HCII0JIL30BaHUE TEIJIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MaTepPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

bubnunoreka LIOK
13 TennooOMeH U TEIIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTopHnas pabota

14 "UccnenoBanue ABICHUS bubnunoreka LIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsyei Boabl"

PacyeT xonmyecTBa TEMIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIIEISEMOTO UM MIPU
OXJIAKICHUH
JlaGopaTtopHast pabota

16 "OnpeneneHue yaeiabHOM bubmorexa HHOK

p y " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus TorMBa. Y 1eabHast bub6mmorexa [IOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECPJACBAHUC

18 KPUCTAUIMYECKUX TeJ. Y IeJibHast bubmorexa HOK
p A https://m.edsoo.ru/ff0a71d2
TEIUIOTA TJIABJICHUS
JlaGopaTopHnas pabota
" . bubnuorexa [JOK
19 Onpenenenue yeabHOU TeII0ThI
. https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooOpazoBaHue U KOHICHCALIUS. bubmmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y aenbHas TemioTa
1apoo0Opa30BaHMs U KOHJICHCAIUH.
POODD bubnunoreka LIOK
21 3aBUCHUMOCTB TEMIIEPATYPhI
https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(EepHOTO
JIaBJICHHS
Brnaxnocts Bo3ayxa. Jlaboparopnas
2 pabota "Onpenenenue bubmmoreka [JOK
OTHOCHUTEIBHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
23 Pewienue 3a1au Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHnunIBr pabOTHI TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JIBuratenb BHYTPEHHETO CTOPAHMS
KII/I TerutoBoro aBuratessi.
bubnunorexa LIOK
25 TenoBble ABUTATEIN U 3alATA
N https://m.edsoo.ru/ff0a7c7c
OKPY>KaIOIIEH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

OHCPIuM B TCIJIOBBIX ITPOLECCAX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TernsoBbie ABICHHUS.

bu6nmoreka [IOK

27 .
H3meHeHue arperaTHbIX COCTOSSHUM https://m.edsoo.ru/ff0a83f2
BeniecTa”
KonTponbhas pabota no teme
" bubmuorexa [JOK
28 TeroBsle ABneHusA. I3mMeHeHue
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUU BEIIeCTBa
29 OnekTpusanus Tei. [[Ba pona
3JIEKTPUYECKUX 3apsAI0B
Ypok-uccrnenoBanue
30 "OnekTpu3anus Tea MHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
31 B3aunmopeiicTBre 3apsyKEHHBIX TEIL. bubmmoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUECKOE TTOJIE.
1 HanpsskeHHOCTB IEKTPUYECKOTO bubmmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJIEH
Hocurenu anekTpuueckux 3apsiioB.
33 OnemeHTapHbIN 3apsaa. CTpoeHue
aToMa
34 [IpoBOgHMKY U THUANEKTPUKH. 3aKOH bubmuoreka [IOK
COXPAaHEHU DIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha npuMEHEHUE bubnunorexa LIOK
CBOWVCTB DJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIIOBHS €70
bubanoreka IJOK
36 cyuiectBoBaHusl. MicTouHuku

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmmoreka [IOK

37 EHCTBUSA JIEKTPUUYECKOTO TOKA
a P https://m.edsoo.ru/ff0a96h2
VYpok-uccnenosanue "JleiictBue

38 AJIEKTPUUECKOTO MOJIs Ha 1
MPOBOJIHUKY U TUDJIECKTPUKH"

39 DNIEKTPUUYECKHUM TOK B METAJLJIaX, bubnmnoreka HOK
KMAKOCTSX M ra3zax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas Lemb U eé
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabota
" PaTOpHai p bubmmoreka [JOK

41 W3mepenue u peryampoBaHUe CUIIbI 0.5

" https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECcKOoe HaMpsKEHHE.

42 Boastmerp. JIabopaTtopHas pabora 0.5 bubmmoreka [JOK
"N3mepenue u peryampoBaHue ’ https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VnenpHOE CONPOTUBIECHUE brbmmorexa [IOK
p https://m.edsoo.ru/ff0aa738
BEILIECTBA
JlaGopaTtopHast pabota
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
bubmnoreka IIOK
44 CONPOTHUBIICHUS TPOBOIHHUKA OT €ro 1
https://m.edsoo.ru/ff0aa738
JUTMHBI, TJI0IATU TOTIEPEYHOro
cedeHus u matepuana"
3aBUCHMOCTH CHJIBI TOKA OT
but6mmorekxa [IOK
45 HanpspkeHud. 3akoH Oma juist

y4dacTKa 1enu

https://m.edsoo.ru/ff0aa44a




JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTBI

46 TOKa, UAYLIETO Yepe3 PESUCTOP, OT bubamorexa LOK
> AT pesp P> https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE U apaICIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 MpaBUJIa CJIOKEHUS HANIPSKEHUN bubnnorexa [JOK
[IPU [IOCIEI0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 MpaBuJIa JJIs CUIIBI TOKA MIPH bubnnorexa [JOK
rapajujieIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemienue 3a1au Ha npUMEHEHUE
50 3akoHa OMa i1 pa3iInyHOTO bubnuorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
bubmnoreka IIOK
51 3JIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaboparopHas paboTa
52 "On I;z[enl;HI/Ie pa6OTBI YA MOIITHOCTH bubnmorera OK
p p " https://m.edsoo.ru/ff0ab3e0
AIEKTPUUECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH IIEKTPUIECKOM bu6muoreka [JOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660




[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPUUECKHE 3apsi/bl.

bu6nmoreka [IOK

54 3apsoKeHHBIE TE€Ia U UX
P 5 5 hitps://m.edsoo.ru/ff0abd2c
B3auMoOAeHCTBHA. I10CTOSIHHBINI
ANEKTPUUECKUH TOK"
KonTtponbHas pabora o Teme
"DIeKTpUUECKUE 3apsibl.
bubnunoreka LIOK
55 3apspKeHHbIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3auMOAeHCcTBHA. I10CTOSIHHBINI
AJIEKTPUYECKUM TOK"
56 ITocTostHHBIE MATHUTEL, KX
B3alMOJICUCTBUE
57 VYpok-uccnenosanue "N3yuenue 1 bubnnorexa [JOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe none. MaroHuTHoe I10j1e
bubnunoreka LIOK
58 3eMIIM U ero 3HaueHue I KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3eMiie
OmneiT OpcTena. MaruuTtHoe nose
59 3JIEKTPUUECKOr0 TOKa MaruuTHoe bubnmorexa OK
p https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
[IpuMeHeHue >eKTPOMarHuToB B
60 texHuke. JlJabopaTopHas pabora 0.5 bubnmnoreka [HOK
"N3yueHune neicTBUS MATHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
MOJIsI HA IPOBOJAHUK C TOKOM"
DIIEeKTPOABUTATEIb IOCTOSTHHOTO
61 Toka. Mcrionp3oBanue but6mmoreka [IOK

AIIEKTPOJBUraTENEH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

https://m.edsoo.ru/ff0ac86¢




JlaGopaTopHnas pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AsieKTpoABUraTENA"

OnbiTel Papajesi. 3aKoH
62 3JIEKTPOMArHUTHON MHYKIIUH. 1
[IpaBuio Jlenna

Onektporereparop. CrocoOs
MOJTyYEHUS IIEKTPUUECKOH
63 SHEPIruH. DJINEKTPOCTAHLUHU Ha 1
BO300HOBJISIEMBIX ICTOYHHKAX
SHEPTUu

[ToaroroBka Kk KOHTPOJIBHOU paboTe
64 1o TemMe "DIEeKTPUUYECKHUE U 1
MarHUTHBIC SIBJICHUS"

KonTponbhas pabota no Teme

65 "DIeKTpUUECKHE U MarHUTHBIE 1 Bubmorexa [IOK
p,, https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHelil ypok. PaGora ¢
66 TeKcIT)aMI/I nglieMe "TerioBbIE 1 Bubmorexka HOK
" https://m.edsoo.ru/ffO0accSe
SIBJICHUS

PesepsHslit ypok. Pabora ¢
bubmnoreka IIOK

67 TekcTaMu 110 TeMe "T1oCcTOSHHBIH 1
https://m.edsoo.ru/ff0acdc6

3JIEKTPUYECKUN TOK"

PesepsHslit ypok. Pabora ¢
68 TEKCTaMH 110 TeMe "MarHuTHbIe 1

sBiieHUd"

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 08 2 145




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | odpa3oBaTesibHbIE
padoThI padoThI
pecypcsl

| MexaHn4eckoe JIBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bubmuorexa [JOK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NPSIMOTUHENHOE 1 bubnnoreka [JOK
JBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE psMOTMHEWHOE

4 nBuxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTb

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE | bubnnorexka [JOK
JIBHKEHHE. Y CKOpEeHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSIMOJIMHEINHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'padux ckopocTH
JlaGopaTtopHast pabota

7 "Onpenenenye ycKOpeHus Tea npu | | bubnnoreka [JOK
PaBHOYCKOPEHHOM IBMXEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"

g CBobonHoe nagenue tei. OnbIThl !
lanunes

9 PaBHOMEpHOE IBUKEHUE TIO | bubnuorexa [IOK

OKPY’KHOCTH. Hepno,u H 9acToTa

https://m.edsoo.ru/ff0ael76




oOparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 LleHTpOCTpEMUTENBLHOE YCKOPEHUE
1 [Iepsrlii 3akon HetoTona. BexTop bubmumoreka [IOK
CHJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha NpUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bu6mmoreka [IOK
15 C .3 r
HIa YHpYToCTH. SaKOH 1 yKa https://m.edsoo.ru/ff0aeca?2
16 Pemenue 3amau no teme «Cuna
YIOPYTOCTH
JlaGopaTtopHnast pabota
bu6mmoreka [IOK
17 «Omnpenenenne KECTKOCTH
https://m.edsoo.ru/ff0ace28
NPY>KUHBI»
bu6mmoreka [IOK
18 Cuna tpe
118 TperuA https://m.edsoo.ru/ff0af738
19 Pemenue 3amau nmo reme «Crita bu6mmoreka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JIaGopaTopHas pabota
" PaTopHAT P bubnuorexa [IOK
20 Onpenenenne ko3 huiuenTa
" https://m.edsoo.ru/ffO0af8be
TPEHUS CKOJTBKEHUS
Pemenue 3amau no reMe "3aKOHEBI
bu6nmoreka [JOK
21 Hrrotona. Cuna ynpyroctu. Cumna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O

bu6mmoreka [IOK

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO
P A https://m.edsoo.ru/ff0af044
najeHus
VYpok-koHpepenius "J[BrkeHue Tein
23 BOKPYT T'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ['aaktuku"
Pentenue 3amau mo teme "Cuiia
bu6mmoreka [IOK
24 TSDKECTH Y 3aKOH BCEMHUPHOIO
" https://m.edsoo.ru/ff0af5{8
TSATOTECHUS

)5 IlepBas kocMHY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AOCOIOTHO TBEPIOE TEIIO. bubnuorexa [JOK
PaBHOBecue TBEpAOTO TENa C https://m.edsoo.ru/ffO0afe36
3aKPEIUIEHHOI OCBIO BpallleHUs

27 MowmeHnT cuisl. LeHTp TsKECTH

)3 Pemenne 3agau mo teme "MoMEHT bu6nmoreka [JOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
IToaroroska K KOHTPOJIBHONH paboTe

29 0 TEME ”MexaHI/Iq:cxoe ,Z[BI/Il:))I(eHI/Ie bubmmorera [TOK

. " ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbHas pabota mo Teme
" P P bubnuoteka [JOK

30 MexaHudeckoe JIBUKEHHUE.

. " https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue ten
Nmmynsce Tena. UMITynbsC CHITBL.
31 3aKOH COXpaHEHHS UMITYJIbCA. bubnuorexa [JOK

VYupyroe u Heynpyroe
B3aUMO/ICHCTBHE

https://m.edsoo.ru/ff0b07fa




Penrenue 3amad mo teMe "3akoH

bu6mmoreka [IOK

32
COXpaHEHHUs UMIysbca' https://m.edsoo.ru/ff0b096¢
13 Ypok-koHpepeHius "PeakTuBHOE
JIBUKEHUE B PUPOJIC U TEXHUKE"
bubnmoreka [JOK
34 Mexanudeckas paboTa U MOIITHOCTh HOIOT &
https://m.edsoo.ru/ff0b0a84
35 PaboTa critbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTU U CUIIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnast pabota
36 «Omnpenenenue pabOThI CHIIBI TPSHHS
P PABHOMEPHOM JIBUYKEHUHM TeJia
10 TOPU30HTATILHON MTOBEPXHOCTH
37 CBs13b PHEPTUH U PAOOTHI.
[ToTeHmanbHas SHEPTUst
18 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHHKE
40 JlaGopatopHas pabora «3yueHue bubnnoreka [JOK
3aKOHA COXPAHEHUS SHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHOE TBMKEHHUE B €TO bu6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
3aryxaromye KoaeOaHusl.
yx bubmuoreka [IOK
42 BoinyxaeHHble Kose6aHusl.
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4eCcKUil U NPy KUHHBINA

MassTHUKHU




44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuojia KojaeOaHuii OT KECTKOCTH
IPYXUHBI U MAcChl IPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIECOAHUAX

46

JlaGopaTtopHnas pabota
«OrnpenerieHue 4acToThl M IEPHo/Ia
KOJICOAHUH MPYKHMHHOTO MasiTHHUKA

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHH
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

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

48

Mexaunueckue Bonabl. CBOWCTBA
MeXaHH4eCcKUX BoJIH. [IpogosibHbIE 1
MIOTIePEYHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2 1fe

49

VYpok-koHpepenus "MexaHnnueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckue BOIHEBI"

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYyKa

51

Ypok-uccnenoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca




[ToaroToBKa K KOHTPOJIBHOM paboTe

bu6mmoreka [IOK

54 110 TeMe "3aKOHbI COXPaHEHHUS.
https://m.edsoo.ru/ff0b25{0
Mexanuueckue KojaeOaHus 1 BOJIHBI"
KonTponbhas pabota no teme
55 "3aKOHBI COXpaHEHHUS.
Mexanuueckue Koaebanust 1 BOJHBI"
56 DJIEKTPOMAarHUTHOE I0JI€. bubnmoreka [JOK
DJIEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana
53 AIEKTPOMATHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonp30BaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH U1l COTOBOM CBsi3H"
Ypok-uccnenosanue "U3yuenue
. bubnmnoreka [JOK
59 CBOICTB 3JIEKTPOMarHUTHBIX BOJIH C 1
HOMOIIBEO MOBHILHOTO TenedhoHa” https://m.edsoo.ru/ff0b2c6¢
Pemenue 3anau Ha onpenenenne
60 YaCTOTHI U JJIUHBI
AJIIEKTPOMATHUTHOMN BOJIHBI
DNEeKTpOMarHuTHas MPUPOIA CBETA. But6 1IOK
noJInoTEKA
61 Cxopoctb cBeta. BonHOBBIE
o https://m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
Hcrounuku ceera. [Ipsamonunennoe BuG 10K
nonuoTexa
62 pacnpocTpaHEHHUE CBETA. 3aTMEHNUS
C T https://m.edsoo.ru/ff0b3658
osiHLA U JIyHbI
3aKOH OTpaxkeHUs cBeTa. 3epKaJa. Eu6 1IOK
nonuoTexa
63 Pemenue 3anau Ha IpUMEHEHNE

3aKOHa OTpaKCHUS CBCTA

https://m.edsoo.ru/ff0b38c4




[Ipenomnenue cBera. 3aKoH

bu6mmoreka [IOK

o4 [IPEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE
65 cBeta. Mcroap30BaHuEe OJIHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"HccnenoBanre 3aBUCUMOCTH yTIJia
66 MIPEJIOMJIEHUSI CBETOBOTO J1y4a OT
yrja rnajgeHus Ha rpaHule "Bo3ayX-
creksio""
VYpok-koH(pepeHus
"Hcnonb30BaHUE MOTHOTO
67 BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
68 JIunzel. OnTHyeckas cuiia JTUH3bI bubmorexa HOK
https://m.edsoo.ru/ffOb3{2c
69 [TocTpoenue n3oOpaxeHnit B TMH3AX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHast pabota
70 "Onpenenenne GOKyCHOTO bubnuotexa [JOK
PAcCTOSIHUSA U OITUYECKOU CHIIBI https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
71 Ypoxk-koHpepennus "OnTuyeckue bubnuotexa [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 xak onTuyeckas CUCTEMA. bu6nmoreka [JOK

3penue

https://m.edsoo.ru/ff0b4684




Ypok-koudepenmus "JlepexTor

73 Y
3penus. Kak coxpaHuTts 3peHue
Pasnosxenue 6enoro ceera B CHEKTP.

74 Omnsitel HetoToHa. CoxeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX LIBETOB. /(ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTtopHas padota "OMbITHI 11O
pa3I0kKEHUIO OEIOro CBeTa B CIEKTP

bubmuorexa [JOK
75 Y BOCTIPUSTHIO I[BETA MPEAMETOB IIPH
https://m.edsoo.ru/ff0cOe2a
WX HaOJIFOJICHUU Yepe3 IBETOBBIC
¢unbTpe"
VYpok-npaktukyM "BonHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepepeHms u audpaxuus”

77 OmnbiTel Pezepdopaa u mianerapHas bubnuorexa [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8

73 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue v noriomeHne cBera

. bubmuorexa [JOK
79 atomoM. KBanTel. JInneliuaTteie
https://m.edsoo.ru/ffOc144c
CIIEKTPhI

20 VYpoxk-npaktukyMm "Habmronenue bubnmnoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PaanoakTBHOCTB 1 €€ BUIbI bubmmorexa [TOK

g g https://m.edsoo.ru/ff0c1672

2 Crpoenue aToMHOTO sipa. bubnmoreka [JOK

Hyxknonnas mozaens

https://m.edsoo.ru/ff0c18ac




Pa,I[I/IoaKTI/IBHBIC IIPEBpAIICHUA.

bu6mmoreka [IOK

83
M3oTtomnsl https://m.edsoo.ru/ff0clal4

24 Pemienue 3amad no teme: bubmuorexa [JOK
"PaanoakTuBHBIE TTpEBpaIcHUs " https://m.edsoo.ru/ff0c1b4a

85 [Tepuox nmonypacmnana
Ypok-koH(pepeH s

86 "I})azmoalcgnime U3JIyYEHUS B bubmmnorexa [IOK

i " https://m.edsoo.ru/ff0c2126
pUpPOJIE, MEAUIIMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 cox paHeHEs{ 3apsI0BOTO U bubmmorexa [IOK
p p https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCE

28 DHeprus CBSI3U aTOMHBIX SIEP. bubnmnoreka [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no teme "SnepHoie
peakun"

90 Peakuuu cunTtes3a u neneHus saep. bubnuotexa [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas

91 sHepreTuka. JlercTBus
paIuOaKTUBHBIX U3Ty4YEeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM padoTe

9 1o TeMe "DJIeKTPOMarHuTHOE ToJI€. bubnuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBneHus"

93 KonTpomnpHas pabota o Teme

"DIeKTPOMarHuTHOE TIOJIE.




DIIeKTPOMAarHUTHBIE BOJTHBI.
KBanrtoseie siBienns"

[ToBTOpEeHME, 000OIICHHE.

bu6 e OK
94 JlaboparopHblie pabOTHI 110 KypCy nommoreka L]
" . " https://m.edsoo.ru/ff0c245a
BsaumopeiictBue ten
IToBTOpenue, 0600eHNE. Permenue
bubmuorexa [JOK
95 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4
" " https://m.edsoo.ru/ff0c2572
1o TeMe "TerioBbie mporecchl
[ToBropenue, 0600menue. Pemenne
96 PaCyYETHBIX U KaYECTBEHHBIX 3a/1a4 bubnuorexa [JOK
o teme "KII/] TennoBbeix https://m.edsoo.ru/ffO0c2a22
nsurareaei"
[ToBTopenue, 0600menue. Pemenne
bu6mmoreka [IOK
97 pacueTHBIX M Ka4eCTBEHHBIX 33724
https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anexkrpoycranoBok"
[ToBTOpEeHnue, 06061IEeHNE.
98 JlaBoparopHblie pabOTHI 110 KypC bubmorexa HOK
" paTop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOoBBIC SIBICHUS
[ToBTOpenue, 06061menue. Padota ¢
" bubnuoreka [IOK
99 TEKCTaMH 10 TeMe "3aKOHBI
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHUKE
[ToBTOpenue, 0606menue. Padota ¢
100 TekcTamu 1o Teme "Konebanus u bubmmorexa [TOK
| https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToBTropenue, 0600meHue. Padora ¢
" bubnmoreka [JOK
101 TekcTamu 1o Teme "CBEeTOBbIE

aBieHus"

https://m.edsoo.ru/ff0c3044




[ToBTOpenue, 0600meHue. Pabora ¢

102 TekcTaMu 110 TeMe "KBanToBasg u 1
sanepHas Gpusuka'
OBILIEE KOJIMYECTBO YACOB I10 102 7

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., OG11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe o0iectBo «M31aTebcTBO
«IIpocBemienue»

» Gusuka, 8 knacc/ [epsimkun A.B., OO1IEeCTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[[PODAY; AkiinonepHoe o01miectTBo «M31aTenbcTBO
«IIpocBemenune»

» Gusuka, 9 knacc/ [epsimkun A.B., I'yrHuk E.M., O611ecTBO ¢ OrpaHUYeHHOM
0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectso «M3narenbcTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HMHTEPHET
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