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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroM (penepanbHOU padoyell MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATeTbHOCTHOW OCHOBE. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaronuXxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lemn wusyuenus ¢GU3MKA HA YPOBHE OCHOBHOTO OONIEr0 0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocetienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (POPMHpPOBAHHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHUS MaTepUH U (PyHIaAMCHTAJIbHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

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

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBI M  OKCHEPUMEHTAIBbHBIE HCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATBLHOMN IeSITeIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

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



7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHIAWBHIYAIBHBIX OCOOCHHOCTEU
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIbI0 MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASEHUS Kbl U3MEPUTEIBHOT0 Ipubopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

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

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIPHbIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HaGmionenue  siBieHHUN,  OOBSCHSIOMIUXCS  MPUTSHDKCHUEM WU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuuHM. 3aKOH HMHEpUHMHU. B3anmoaeicTBHE Tell Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc IO B3aUMOJEHCTBUIO TEI.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepemaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO. BhITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne NeUCTBUSA aTMOC(HEPHOTO JaBICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHe IIaBaHUsl TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOIICH  CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

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

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[lpocThie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHs pbruara. [[pumeHeHune mpaBuiia paBHOBECHSI pbIdara K 0JI0Ky. «30J0Toe



npasuiio» Mexanuku. KITJ[ mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIILHON IOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISAPHO--KUHETHYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKEHHUS.
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Hab6mronenune nuddysuu.

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

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

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

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiyer BOJIBL.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yuacTtka nenu. [locnenoBarenbHoe U apaiieibHOE COEAUHEHHE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHa.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mone 3eMJIM W €ro 3HAaueHWe Ui *KU3HU Ha 3emiie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre OCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

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

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJupoBaHue HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOTO
CEUYEHUS U MaTepHaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUM TIPU  MOCJIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3JieJICHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHue neicTBUS MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.



19. KoHcTpynpoBanue u uzydenue paboTbl JIEKTPOIBUTATENS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUs W HANpPABJICHHWS HHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMIyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUXKEHUSI.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKU.

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

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus HEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETICHKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHMs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJBUYKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicOTa ToHa. OTpaxkeHue 3Byka. MHOpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHnne nNpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.
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2. OmpeneneHue 4acTOThl M IEPHOJIa KOJIEOAHUIN NMPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja  KojaeOaHwmit
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOIHOTO IMaICHHUS.
Paznen 10. DiaeKTpoMarHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.
DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJMHOBBIE CBOMCTBA
CBETA.
Hemoncmpauyuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmens  ceera.  Mcrounuku — cBera.  [IpsamMonuHeitHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa ayyed B inH3e. OnTuueckas cucrema poToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. biim3opyKoCcTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tomy4yenune n300pakeHU ¢ TOMOIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
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Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAa)KEHUS CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSHUS U ONTUYECKON CHIIBI cCOOMparoiei
JIMH3HIL.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIONCHHWH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pe3epdopaa u mnanerapHas mozaens aroma. Mogens atoma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHUS 3apAJ0BOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

AnepHas »Hepreruka. J[eWCTBUS pPagUOAKTUBHBIX HW3JIyYEHHMI HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3JIMyHbIX T'a30B.

3. Cnektp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulOUIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHAZHAYEH IJI1 CUCTEMATHU3auU
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO
Opu HU3YyYEHUH BCErO Kypca (pU3MKH, a Takxke A MOJATOTOBKU K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipu M3y4eHUH AAHHOTO MOJYJIA PEaTU3yIOTCsl U CUCTEMATU3UPYIOTCS BHJIbI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3MUYECKUE
SBJICHUSI, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CYET TOTO, YTO OOYHAIOIIUECS BBINOJHSIOT 3aaHus, B KOTOPBIX UM MPEAJIaraeTcs:



HAa OCHOBE IIOJIyUEHHBIX 3HAHUW paCMoO3HABaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES U IIOJIIYYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

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

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

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJIEHHH OOILIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

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

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

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

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(pOopMUPOBAHHOCTH HABbIKA PEPIIEKCUU, TPU3HAHKUE CBOETO MTpaBa Ha OLINOKY
Y TAKOTO K€ MpaBa y IPyroro 4ej0BeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:



e — AKTHBHOE Yy4yacTHE€ B PCIICHUH MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COITMAJILHOM HAPaBICHHOCTH, TPEOYIOIIHUX B TOM YHCJIE U PU3HMUECKUX 3HAHU;

e — MHTEpEC K MPAKTUYECKOMY HU3YUICHHIO TPO(ECCHii, CBI3aHHBIX ¢ (PHU3UKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHHMM Ui pEIIeHUs 3ajad B
obylacTh OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLIGHKH UX
BO3MO>KHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJIbl;

e — OCO3HaHHE IJI00ALHOIO XapakTepa SKOJIOTHYECKHX MpoOjieM M MyTed HX
peleHus;

e §8) ajanTanuM K M3MEHSKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUN U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX,

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPaKTHUYECKYIO
NeATEIIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (OPMYIHPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JMe(DHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEH B 00JacTH
busuKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHHH HOBBIX (HUIUUYECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OIIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOUIYI0 CpPELNY,
BO3MOYKHBIX TJI00ATBHBIX TTOCIICCTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHMs pOrpaMMBbl O PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHust y oOyuyaromierocsi OyayT cGOpMHpPOBAaHBI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCATbHBIC YICOHbBIE ACHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHBICE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

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

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUIUUYECKUX
SIBJICHUI U IPOLIECCOB, J€JIaTh BBIBOBI C UCIIOJIb30BAHUEM JIETyKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIIBUraThb TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOATEIILHO BBIOUPATh CIIOCOO pelieHus yueOHoM pu3ndeckoil 3aaaun
(cpaBHEHME HECKOJIBKMX BapHaHTOB pelIeHus, BbIOOp Haubonee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI HKCIIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHHE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

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

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHPOPMAIMKM WIM JaHHBIX C y4E€TOM MPENIOKCHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

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

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpManMu W WLIIOCTPUPOBATh pelIaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKkoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B X0/ OOCYXJAeHMs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOMl TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPELICHHE 33JaYd U MOAJAEp KaHHE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

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

IPUHUMATD LIEJIM COBMECTHON JI€ATENbHOCTH, OPTraHU30BbIBATH JE€HUCTBUSA
no €€ JOCTIKEHUIO: paclpelesaiTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJIEHUIO U KOOPJIAUHUPYS CBOU ACHCTBUSA C IPYTUMH YICHAMHU
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISITH NIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3nUeCcKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeijiaraéMble BAPUAHTHI pEIICHUM;
JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IIPEJIararth IUIaH €€ N3MEHEHUS;
OOBSCHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS) pe3ysbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAHOBJECHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U yCIOBUSAM,;

CTaBUTh c€051 HA MECTO APYroro YejaoBeKa B X0JI€ CIIopa UM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;



npu3HaBaTh CBOE MPaBO Ha OIMMOKY MpU pEHICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOITUXCSI YMEHHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJAEHCTBYIOIAsS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEJI C 3aKPEINIEHHOM OCBIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pepHOE J1aBlICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
DHEPIUHU) MO ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, NECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBJICHUS, UCIIOJIb3YSI
duznyeckue BeIUYUHbBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOTro Tesa, )KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHuuyeckass pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(P(GUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIIMAIBbHASL DHEPTHsi), TPH ONMHUCAHWU TPABWIBHO TPAKTOBAThH
(bu3nYECKU CMBICT UCTIONb3YEMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
bu3MUecKuX BEIMYMH, HAXOAUTHh (OPMYJbI, CBSI3bIBAIOIINE JIAHHYIO
(bU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;



XapaKTEepPU30BaTh CBOWCTBA TeJ, (HU3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBECHs phruara (0Joxa),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UYECKUE SIBICHMS, TTPOIIECCH U CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amadud B 1—2 JEWCTBUS, HCIOIB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC /I PEIICHUS 3a7a4, OLICHUBATh PEATUCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh TpPH TMOMOIIU
(bu3MYEeCKUX METOJIOB, B OTIMCAHUU UCCIIEIOBAHUS BBIJICSATH IPOBEPIEMOE
MPEANoJIoKEHUE (TUMOTE3Y ), pa3audyaTh U UHTEPIPETUPOBATH MOTYUYECHHbBIN
pe3yJibTaT, HaXOJIUTh OIIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yJibTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3UecKuX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSIEMbIE TPEATIONOKECHHUS,
coOHMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYy10BaHUs, 3alIUCHIBATh X0/
OmbITa U POPMYITUPOBATH BHIBOJIBL;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3UUECKO BEIUYUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEPHO IBUKYILETOCA Tela OT BPEMEHU IBUKEHUS T€Ja, CUITbI TPEHUS
CKOJIb)KEHUsI OT Beca Teja, KadecTBa OOpabOTKM MOBEPXHOCTEH Tel M
HE3aBUCHUMOCTH CHUJIbI TPEHUS OT IUIOIIAJN CONPUKOCHOBEHHUS TEJI, CHJIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BEMaA
MOrPYKEHHOM YaCTH Tejla U OT INIOTHOCTH JKHAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TE€JIa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJl, YCJIOBUU paBHOBECHUs pblyara U OJOKOB), Y4aCTBOBaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
NPEAJIOKEHHBIX TaOMUIl U TpapUKOB, JENaTh BBIBOJBI IO pe3yibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHUS, TaBJICHHE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrPYyXKEHHOE B
KUIAKOCTh  TeNo, KOIDPUIMEHT TMOJE3HOTO  JIEUCTBUS  MPOCTHIX
MEXaHU3MOB), CJeAysd MNPEII0KEHHON WHCTPYKIUMU: TPHU BBITOJIHEHUH
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYCHUE NCKOMOM BEJIUYHMHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
o0opy10BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOABWKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTD;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUUYECKHUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY KaloIEeH Cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMKM W TYyTéM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMaIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBITh
HEJ0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTepHer, BraAeTb nNpu€MaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (PU3UIECKOTO COAEPKAHUS, B TOM



YyucIie myOJuYHO AesiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4€OHBIX UCCIEAOBAHUN, IPU 3TOM I'PAMOTHO HCIOJIL30BaTh WM3y4YCHHBIN
MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaeisaTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM IUIaHA [OEHUCTBHUM, aJCKBAaTHO OIICHHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kijiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIT0JI30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amop(HbIE TeNa, HACBHICHHBIH M HEHACBHIIIEHHBIM Map, BIAXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUM 3apsill, AIEKTPUUECKOE I0JI€, TPOBOJIHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe U cxKaTue, TerJionepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAlMsl, IUIABJIEHHEe, KpHUCTAJUIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHUE),
NIEKTPU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAf0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHMTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsi MHIYKIIHS)
N0 ONHCAHWID WX XapaKTEPHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaTh MPOSBJICHHE HM3YyYEHHBIX (U3MUECKHX  SBJICHUH B
OKpY’)KalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIIpHbIE SBIEHUS B MPHUPOJE,
KpUCTaUlbl B Tpupoze, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMoc(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emiiu, Apei ¢ MoroCcoB, pojib MArHUTHOTO TOJIS [J1s )KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHME, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/ayy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUH;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TN M (PU3UUECKHUE SIBICHUSA, UCTIOIb3YS
¢duznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIJIOTHI, yJleJbHas TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIMHbI, OTHOCUTENbHAS BIIAXKHOCTh BO3/1yXa, JJIEKTPUYECKUM 3apsi, cuia
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIIOJIb3YEMbIX BETUUMH, 0003HAUCHUS U €TUHUIIB (PU3UUECKUX BENYHH,
HaXOoAUTh (OPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJITUUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJSIPHO--KHHETUYECKOU TEOPUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
Jlxxoyns—JleHua, 3aKOH COXpaHEHUs! SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHYECKOE BHIPAXKCHHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
maroB ¢ omnopoid Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBI U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBHSI 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISIBIATH HEIOCTAaTOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXoauMble JUIsl €€ pelieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH MOMOIIU
(GU3MYECKUX METOOB, HCIOJb3ySl OMHCAHUE MCCIEIOBAaHUS, BBIIEIATH
IpOBEPSIEMOE MPEANOJIOKEHNWE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
du3nyecKuX CBOWCTB Te (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOWAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
NIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyalIM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS



MarHUTHOIO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpPMYyIUPOBATH
IpoBepsieMbIE MPEANONIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJIbTaThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
Ipyrol ¢  HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IOMEPEYHOrO
CEUEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBIIIOJIHATh M3MEPEHHUs], CIEAys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI 11O pE3YyJIbTaTaM MCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHUE MPOBOJAHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMCAHUS (B TOM YHCJIE: CUCTEMA
OTOIUICHUSI JOMOB, TUTPOMETP, IapoBasi TypOUHa, aMIIEPMETP, BOJIBLTMETP,
CUETUMK DIJIEKTPUYECKOW DHEPIrUH, JIIEKTPOOCBETUTENIbHBIE TNPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsl), DIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHUYHbBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl SJIEKTPUUYECKHUX LENed C
NOCJIEIOBATEIBHBIM U NAPAJIEIbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
yCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1IETIEH;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3/10POBbsI U COOJIIOJIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaIOIEH Cpe/Ie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISIETCA
IPOTUBOPEUMBON UM MOXKET OBITh HEAOCTOBEPHOI;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISPHYIO
JIUTEPATYPY PU3UUECKOTO COAEPIKAHMS, CTPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu MuTepHer, BiaAeTh mNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHusi UHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIIATE PE3yIbTaThl MPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU TOM I'PAMOTHO UCIIOJIb30BaTh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIAThH
BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKHIX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
NOCTaBJICHHBIMU 33Jja4aMH, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUNA U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyras, mjaacThuyeckasi), TpeHUe, IEHTPOCTPEMHUTEIbHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, ITKaIa
AJICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TMOIJIONIECHUs, alibda-, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIDKEHHE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aHUMOJIEHCTBHE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKWUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMU,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX W3IyYCHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BENIUYUHBI (CpEIHSsI W MrHOBEHHAs CKOPOCTb Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAIBHAS DSHEPTUs Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
MPY>KUHBI, KHHETUYECKAasi JHEPT U, TTOJTHASI MEXaHUYECKasi SHEPTHUSL, TIEPUO]
W YacToTa KojcOaHW, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOPOCTh CBETa, TOKa3aTejdb IMPEIOMIICHUS CpeIbl), TPH OIHCAHHUH
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YICHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKk0HBl HBIOTOHA, 3aKOH COXpaHEHUS HWMITYJbCa, 3aKOHBI OTPAKCHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



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

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a71a4i (OIMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHMI),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHUE BETUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJIOCTAIONINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMBbIE [IJISl pEIIeHUs, MPOBOJUTh pacu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPAJIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MUecKux CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbroTOHA, 3aKOHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTb MepuoAa KoieOaHW MNpy>KMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle M CBOWCTB H300pakKeHHs MpeaMeTa B coOuparouei
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEWMYaThIX CHEKTPOB HW3ITyYEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
000py1I0BaHUSs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IHI,

MPOBOANTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, OTIpeaeIsis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTh ITyTH OT BPEMEHH TTPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HadaJbHOW CKOpPOCTH, TMepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJcHNs): IUIAHUPOBATh HCCJIENIOBAHUE, CAaMOCTOSITEIbHO COOMpATh



YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
bU3MYeCKUX BEIWYMH B BUAC TaONHII UM TPaPUKOB, NE€JaTh BBIBOIBI 110
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpeIHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHUH, YCKOPEHHE
CBOOOTHOTO TMaaeHUS, KECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOITHOCTh, YaCTOTa W TEPHOJ
KOJICOAHU MaTeMaTH4eCKOoro W MPYKMHHOTO MASTHHUKOB, ONTHYECKAs
cwia coOuparomeid JHWH3bI, pPaJAHOAKTHUBHBIN (OH): IUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHSTH
U3MEpPCHHUS, CIEAys TPEII0KEHHON WHCTPYKIIMH, BBIYUCISATH 3HAYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

COOJII0/IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IIPHU padoTe C 1abopaTOPHBIM
000opyI0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh TPHUHIIMIBI  JESHCTBUS HM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMONB3Yys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCITIOJI30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelicHUN  y4eOHO--TIPaKTUYECKUX  3aJad, OINTHYSCKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH NIl obecriedeHusi 0€30MacHOCTH Tpu oOpaIreHnu ¢ mpudopamMu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHUS 3I0POBBS M COOTFOICHHS HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIeH cpeie;

OCYIIECTBJIATh TMOUCK wHpOpMamu (U3HUUECKOTO COJICpKaHUS B
HNuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI TIOMCKOBBINA 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUS TOCTOBEPHOCTH MOJTYYECHHOW HH(POPMAIIMA Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LOK

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



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Te 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
uudposbie
Nen/m @ Tema ypoka KonrTpoabubie IIpakTuueckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
dusuka — Hayka o npupoje. SJIBieHuA

1 K PHP 1 bubmuoreka [{OK
MIPUPOJIBI
®duznyeckue ABICHUS 1 bubmuoreka [{OK
®uznyeckue BEJINYUHBI U UX U3MEPEHHE Bbu6moreka [JOK
Vpok-uccnenosanue "M3mepenue

4 TEMIEPATyphl MPU TOMOIIH KUAKOCTHOTO 1 1 bubnnoreka [JOK
TEPMOMETpa U AaTYUKa TeMIepaTypsl”

5 Mertoas! HaydHOTO MO3HaHus. Onucanue 1 bubnunoreka LIOK
(bu3HYECKUX SIBICHUHN C IOMOIIBI0 MOJIEeTIEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

QITBHOCTH TOJIETA MIApUKa, MYIEHHOTO

6 g P i 1 1 bubnmoreka [JOK
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIEe
BBICOTA ITycKa"

Ctpoenue BeriectBa. ONBITHI,

7 OKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmmorexa [TOK
A P P https://m.edsoo.ru/ff09fe0a
BEIIECTBA

8 JIBIOKEHME YaCTHI[ BEIICCTBA 1 bubnnorexa [JOK

- https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue «OMbITHI 110
9 HaOJFOZICHUIO TETIJIOBOTO PACIIUPEHUS 1 1 bubnuotexa [JOK

Tra3oB»



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

10 ArperaTHble COCTOSIHMSI BELLIECTBA Bu6muotexa [JOK
Oco0CHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.
11 O6o0meHue 1o pazzaeny «l[lepBoHayanbHbIC bubmorexa LOK
P Y p https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
12 Mexanudeckoe 1BuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEpPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 CxopocTb. EquHuIIBI CKOpOCTH
P S P https://m.edsoo.ru/ff0a079c
14 PacueT myTu U BpeMeHH ABIIKCHUS bubmorexa [JOK
vt P A https://m.edsoo.ru/ff0a0ae4
bubmuoreka [IOK
15 HNuepuus. Macca — Mepa HHEPTHOCTH Tl
P P P https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemiecTBa. PacyeT Macchl u bubmuoreka [{OK
o0beMa Teja 10 €ro INIOTHOCTU https://m.edsoo.ru/ff0a0fee
JlaGopaTopnas pabora «Onpenenenne
17 patop . p peA bu6nmorexa LIOK
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenne 3agau mo reme "IITOTHOCTE bu6nunorexa LIOK
BemecTBa" https://m.edsoo.ru/ff0al23c
Cua KaK XapakTepHUCTHKA B3aMMOICHCTBHS
19 P P A bubmuorexa [{OK
ten. Cuina ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yueHue
20 3aBHCUMOCTH pacTskeHHs (1edopMarivn) bubmuoreka [IOK
MPYKUHBI OT MPUIIOKEHHON CHUITBI»
21 SBnenne Tarorenus. Cuia TSHKECTH but6mmorexa [IOK
CBs13b M@Ky CUJION TSKECTH U MACCOU
bubnunorexa LIOK
22 tena. Bec Tena. Pemenue 3a1ad mo reme

"Cuna Tsoxectu"”

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

23 Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubmmoreka [JOK
Du3nyYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubnunorexa LIOK
24 Hswmepettite ciut. JltamoMeTp https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
23 Bec texa. Hepecomocts https://m.edso0.ru/ff0al778
26 CrnoxxeHue AByX CHUJI, HalPaBJIEHHBIX 110 bubmmoreka [JOK
oAHOM npsMoi. PaBHoaecTBYOIIas CHJT https://m.edsoo.ru/ff0ala70
97 'I?GIHGHI/IG ::,aﬂatl 10 TEME ) BuGmorexa LIOK
PaBHOelicTBYIOIIAS CHIT
08 Cwiia TpeHus u e€ Buapl. TpeHue B mpupoae bubmmoreka [JOK
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
29 3aBUCUMOCTH CHUJIBI TPEHHS CKOJIBKCHHS OT bubmmoreka [JOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS TOBEPXHOCTEN»
30 PeHICHl/Iéz 3a11a4d Ha ?npeneneHHe Butmorexa LIOK
PaBHOJICHCTBYIOIIEH CUITBI
Pemenue 3amay mo Temam: «Bec Tenay,
31 «"padnueckoe n300pakeHUE CHID, bubmmorexa [TOK
. https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»
KonTponbhas paboTa no remam:
39 «MexaHun4deckoe JBIKeHuey», «Macca, BuGmorexa [OK
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3o0pakeHue crny, «CUIbhy
33 Jasnenue. CriocoObl yMEHbBIIICHUS U but6mmorexa [IOK

YBCIUUYCHUA NABJICHUSA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

34 JaBnenue raza. 3aBUCUMOCTb JIaBJICHHS Ta3a bubmmoreka [JOK
OT 00BbEMa, TEeMIIEPATYPHI https://m.edsoo.ru/ff0a2376

35 IIepenaua naBieHus TBEPABIMU TEIIAMH, bubnuoreka [IOK
SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B )KUJIKOCTH U T'a3e, BbI3BAHHOE bubnuorexa [IOK
JIEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau nmo teme «/laBinenue B bubnuorexa [{OK
JKUJKOCTH U Trasze. 3akoH [lackamnsa» https://m.edsoo.ru/ff0a2826

bubmmoreka [JOK
38 Coobmarommecs cocymst https://m.edsoi_.[ ru/ff0a2970

39 IMuppaBiwaeckuii mpece bubmorexa LIOK
https://m.edsoo.ru/ff0a3136

40 E/;i};ZMeTpH. [TopuiHeBOM KUIKOCTHBIN Bubsmorexa LIOK

41 ATMocdepa 3emMiu U IPUIHUHBI €€ bubnnoreka [JOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznmyxa. ATmocdepHoe gaBieHue ]r?tlfr?sj?/l//lr(r)f:(;(sigroullf(anZbSa

43 H3mepenne armocdepHoro aapneHus. OmnbIT bubnnorexa [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8

m 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT bubnuoteka [{OK
BBICOTBI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4

45 bapomerp-anepous. AtmocepHoe bubnuoreka [JOK
JIABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3amay mo Teme " AtmocdepHoe BuGmorexa LIOK

nasieHue"



https://m.edsoo.ru/ff0a2376
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JlelicTBUE KUJIKOCTHU U ra3a HA

a7 MOTPY)KEHHOE B HUX TeI0. ApXHMeI0Ba bubmorexa [JOK
py - AAPXHIMEA https://m.eds00.ru/ff0a3276
cuia
JlaGopaTopHnas padora «OmnpeneneHue
48 BBITaJII)KI/IBI;IOI_LIepﬁ CUJIBI I[CIfCTB TolIel Ha buGnuorexa [IOK
’ M https://m.edsoo.ru/ff0a33fc
TEJO, TOTPY>KCHHOE B JKUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «ccnenoBanue 3aBUCUMOCTH Beca Tejla B bubmuorexa [IOK
BOJIE OT 00bEMA NOTPYKEHHOU B HKUAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJIay
bubnuoreka [{OK
50 ITinaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHCcTpyrpoBaHue
ol apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKH U bubmmorexa [JOK
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3agau mo remam: «IlnaBanue
52 cynoB. BozayxomnnaBanuey, «JlaBinenue bubmorexa HOK
OB yx L https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
KonTponbsHas padora mo TeMe «JlaBiieHue
53 P P . A bubmuoreka [{OK
TBEP/ABIX TEJN, KUAKOCTEH U Ta30B»
bubmmoteka IIOK
54 Mexanundeckas padota
P https://m.edsoo.ru/ff0a3f82
bubmmoteka IIOK
55 MomHocTh. EAuHHITEI MOIIHOCTH
. FTHHHL m https://m.edsoo.ru/ff0a3f82
Vpok-uccnegonanue "Pacuér MomiHoCTH,
56 p E[ . H | bubnunorexa LIOK
pa3BHUBaEeMOU MpHU MOIBEME T10 JISCTHUIIE
IIpocTteie Mmexauu3Mmel. Peruar. PaBHoBecue
57 P bubnuotexa [JOK

CHWJI Ha pblyare



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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Peryaru B TexHuke, OBITY U IPUPOJIE.

Bbu6mmoteka [JOK

58 Ha6opafopHa;1 pabora «lccnenoBanue 0.5 https://m.e dsoi_.[ru /F10a4786
YCIIOBUI paBHOBECHS pbIlYara

59 Pemienue 3a7au 1o Teme «Y cyIoBuUs bubmuorexa [IOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadduruent nosesnoro neicTpust

60 Mexanu3ma. Jlaboparopnas pabora 0.5 bubmuorexa [IOK
«M3mepenne KIIJl HaKJIOHHON MIIIOCKOCTU

61 Pemenue 3agau no reme "Pabora, bubnunoreka LIOK
MomHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 Mexanuueckas sHeprusi. Kunernueckas u Bbu6mmoteka [JOK
MOTEHINAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHHUsI MEXaHHUECKOW YHEPTUU bubmmorexa LIOK

https://m.edsoo.ru/ff0a4360

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrepuMEHTAIbHOE OIpeIeIeHHE

64 VM3MEHEHUSI KHHETUYECKON 1 1 bubmuoreka [IOK
MOTCHIINATHLHON YHEPTHH MPU CKATHIBAHUN
TeJa 10 HAKJIOHHOM MIOCKOCTH"

65 Kontponbnas padota o teme «Paborta u BuGmorexa LIOK
MOIIHOCTb. DHEPTHUSD)

66 PesepBHblit ypok. PaGota ¢ Tekctamu 1o bubmuotexa [IOK
TeMe "MexaHn4eckoe JIBIKeHHne" https://m.edsoo.ru/ff0adee6
Pesepubriii ypok. Pabora ¢ Tekctamu mo

67 teMe "JlaBieHue TBEPABIX Tel, )KUAKOCTEH U bubmmorexa TIOK

. https://m.edsoo.ru/ffOa4ffe

ra3oB

68 PesepsHslit ypok. Pabota ¢ Tekctamu 1o Bumorexa LIOK

teme "Pabora. MoutHocTs. Dueprus”



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12



8 KVIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
uuppoBbIe
Nen/m  Tema ypoka Konrpoabubie  IIpakTuueckue p
Bceero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHHIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MIOITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1 bubnnoreka [JOK
3 Mogenu TBEPIOTO, JKUJIKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U
ra3000pa3HOro COCTOSIHUM BEIIeCcTBa Ha
4 P . - 1 bubmuorexa [JOK
OCHOBE TIOJIO’KEHUH MOJICKYJISIPHO-
KMHETUYECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHUe U CxKaTUe 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsI3b TEeMIIEpaTyphl CO
8 patyp patyp 1 bubnmnoreka [JOK
CKOPOCTBIO TETUIOBOTO JIBUYKEHUS YaCTHI]
9 Buyrpennss sueprusi. CnocoObl U3MEHEHUs 1 bubnnorexka [JOK
BHYTPEHHEHN SHEPrUun https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Bune! Ternonepenaun 1 H

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypoxk-koudepenuus "[IpakTuueckoe

11 HCIIOJIb30BaHUE TEIJIOBBIX CBOWCTB BEUIECTB bubmmorexa LIOK
. https://m.edsoo.ru/ff0a65c0
Y MaTEepUAJIOB B LEJSIX SHEProcOepeKeHHs
12 KonuuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHue TeII0BOro 6agaHca. bubnnoreka [HOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHast pabdota "HcciaenoBanue
14 SBIICHUS TETNIOOOMEHA MPU CMEIIMBaHUU bubmmorexa LOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOABI
Pacuer konndecTBa TEIIOTHI,
15 HE00XO0UMOT0 JIsl HArPEeBAaHUS TeNa U bubnnorexa [JOK
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
16 JlabopaTtopHast pabora "Onpeznenenue bubnnoreka [JOK
yIEIbHON TEIJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y IeibHas TENI0Ta bubnnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAsI TeIUIOTa bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopaTtopHast pabota "Onpeznenenue bubnmnoreka [JOK
yIEIbHON TEIJIOTHI TUTaBJICHHMS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 napooOpa3oBaHUs U KOHJCHCAIUH. bubnnorexka [JOK

3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT
aTMOC(EpHOTO AaBICHHS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
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https://m.edsoo.ru/ff0a786c

Brnaxnocts Bo3ayxa. Jlaboparopuas pabota

bubmuoreka [JOK

22 "OnpezeeHrne OTHOCUTEIBHOM BIIAXKHOCTH
pese https://m.eds00.ru/ff0a7628
BO3/IyXa
Pemenue 3a1a4y Ha onpe/ieieHUe BIAKHOCTH
23 P bubnmoreka [JOK
BO3/lyXa
[TpuHLIMIIBI paOOTHI TEIJIOBBIX JBUTATENEH.
24 [TapoBas TypOuHa. JIBurarenb BHyTpEHHETO bubmuorexa [JOK
CrOpaHus
o5 KIIJl renmoBoro asurarens. TemnaoBsie bubnuorexa [JOK
JIBUTaTEIM U 3alIUTa OKpYyKarouleil cpeibl https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHCHHSI U TIPEBPAICHHS SHEPTUN
26 P peBp P bubnuorexa [JOK
B TETUIOBBIX IIPOIECCcax
[ToaroroBka K KOHTPOJIBHOU paboTe MO TeMe
27 "TemnoBbie siBiieHUs. I3MeHeHne bubmorexa HOK
. . https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSTHUH BEIIEeCTBA
KonrtponsHas padorta no reme "TennoBbie
28 ABJIeHMs. MI3MeHeHne arperaTHbix bubmorexa HOK
N " P https://m.edsoo.ru/ff0a86ae
COCTOSTHUI BeIecTBa
DnekTpusanus Ten. [[Ba pona
29 P Hlea p bubmuorexa [JOK
AIEKTPUUYECKUX 3apsI0B
VYpok-uccnenoBanue "IneKTprU3aIus TNl
30 p . Thusan " bubmuoreka [JOK
WHAYKIIHCH U TIPU COTIPUKOCHOBCHHUH
31 B3aunmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bubnmnoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpudeckoe moje. HampsskeHHOCTh
bu6mmorexa [IOK
32 aneKTpudeckoro nos. [puHmun

CYNEPHO3UIUUN IJICKTPUICCKUX moJiei

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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https://m.edsoo.ru/ff0a8a0a

Hocurenu snekTpuueckux 3apsiioB.

33 N bubmuoreka [JOK
DnemeHTapHbId 3apsia. CTpoeHue aroMa
34 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6
35 Pemenune 3a1ay Ha IpUMEHEHUE CBOMCTB bubnmoreka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymecTBoBaHus. MlctouHuku bubmmorexa LIOK
ym ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmorexa LHOK
p https://m.edsoo.ru/ff0a96hb2
VYpoxk-uccnenosanue "Jleiicteue
38 IEKTPUICCKOTO ITOJISI HA TPOBOHUKY H 1 bubmmoreka [JOK
JIADTIEKTPUKH"
39 DIIeKTPUUYECKHI TOK B METaJlIaX, bubnnoreka [JOK
JKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas LeMb U €€ COCTaBHbIC YaCcTH bubnmnoreka [JOK
41 Cwuiia Toka. JlabopaTtopHas pabora 05 bubnuotexa [JOK
"N3mepeHue U peryupoBaHHe CUibl ToKa" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BonbTmerp.
42 JlabopatopHas pabota "M3mepenue u 0.5 bubmmorexa LIOK
PaTopHazi p f) ' https://m.edsoo.ru/ff0a9e14
PETYIHPOBAHKE HATIPSHKCHUS
43 ConpoTHBieHNE NPOBOAHUKA. Y AEIBHOE bubnuotexa [JOK
COIPOTUBIICHUE BELECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTta "3aBUCUMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubmuorexa [JOK

MPOBOJIHUKA OT €0 JUIMHBI, TIJIOIATN
MONEPEYHOr0 CeYeHusl U MaTepuaa”

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a9838
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3aBHCHMOCTb CHJIbI TOKA OT HaIpsKCHUA.

bubmuorexa [JOK

45 3akon Oma y1s yyacTka Lenu https://m.edsoo.ru/ff0aad44a
JlabopaTtopnast pabora "HccinenoBanue
46 3aBHCUMOCTH CHJIbI TOKA, UYIIETO YEPE3 bubnunoreka HOK
pEe3UCTOP, OT CONMPOTUBIICHUS PEUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE BuGmiorexa LIOK
COCIMHEHUS TTPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka npaBuina
48 CJI0’KEHUSI HAPSKEHUH MpU bubnuorexa [JOK
MOCJIEIOBATEIbHOM COEIUHEHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHas pabota "IIpoBepka npaBuina
49 JUTS CIIjIJ'IBI IS)FOKa ipn napanJP;enLIP;OM ’ bubmorexa LHOK
. https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa bubnnoreka [JOK
JUISL PA3JIMYHOTO COEMHEHUS] TPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnmnoreka [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
paboThI ¥ MOITHOCTH JIEKTPUUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DIIeKTpUUYECKHE e U MOTPEOUTENN
53 aIIeKTpUYecKoil sHepruu B ObITy. KopoTkoe bubmmorexa [OK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DrekTpuUecKue 3apsabl. 3apsHKCHHBIC Tena bubnmnoreka [JOK

" X B3auMoeiicTBus. IlocToIHHBIN
ANIEKTPUYECKHUM TOK"

https://m.edsoo.ru/ff0abd2c
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KonTtponbHast pabora o Teme
"DnexTpruuecKue 3apsabl. 3apsSKEHHbIC Tela

bubmuorexa [JOK

55 . .
U UX B3auMoaeucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUM TOK"
56 [TocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBUE bubnmoreka [JOK
57 VYpoxk-uccinenosanue "M3yuenue nosnei 1 bubnnoreka [HOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTHoe nosne. MarautHoe nosie 3eMiId U bubnmoreka [JOK
€ro 3HadyeHue A7 KU3HU Ha 3eMile https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe nose
59 ANEKTPUUECKOTO TOKa MaruuTHoe mose bubmmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.
60 JlaboparopHas pabota "M3ydeHue aencTBUs 0.5 bubmmorexa [JOK
PaTopHaz p Vi " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI Ha MMPOBOJIHUK C TOKOM
DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA.
Hcnionb3oBaHue 31€KTpoIBUTaTenei B
TEXHUYECKHUX YCTPOMCTBAX U Ha bubnuoreka [IOK
61
Tpancnopre. JlabopaTopHas pabora https://m.edsoo.ru/ff0ac86¢c
"KoHcTpynpoBaHue 1 u3yueHue paboTsl
aNeKTpoBUraress'
OnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
62 P P bubmuorexa [JOK
nHaykuuu. Ipasuno Jlenna
OnekrporeHepatop. CrocoObl OTydeHUs
63 ANEKTPUUECKOI SHEPTUU. DIEKTPOCTAHIIUN bubnmoreka [JOK
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHU
IToaroroBka K KOHTPOJIBbHON paboTe MO TEME
64 P P bubnuotexa [JOK

"DJIeKTpUUECKNE U MATHUTHBIC SIBIICHUS "



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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65 KonTtponbHast pabora o Teme 1 bubmumoreka [IOK
"DNEeKTpUYECKHUE U MATHUTHBIE SIBJIICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bubnuoreka [IOK
66 1
teme "TenuoBble sBieHUA" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o 1 bubnmoreka [JOK
teme "TloCTOSIHHBIN AIEKTPUUECKUNA TOK" https://m.edsoo.ru/ff0acdc6
68 Pe3ep'1‘3HHI71 ypok. Pabora ¢ "'I:GKCTaMI/I 1o 1 Butmorexa LIOK
TeMe "MarHuTHbIE SIBICHUS
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Mexanudeckoe aBr>keHue. MarepuaibHas
1 1 bu6nmoreka [IOK
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTh bubnunoreka LIOK
2 1
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPAMOIMHENHOE NBUKECHHE 1 buGnuorexa [IOK
p p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE MPSAMOIUHESHHOES IBHKCHHE.
4 p p p a 1 bubnunoreka LIOK
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonHENTHOE paBHOYCKOPEHHOE 1 bubnnorexa [JOK
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO
6 pPaBHOYCKOpEHHOTo ABIKeHus. ['papuk 1 bubmuoreka [IOK
CKOPOCTH
JlabopaTopHas pabota "Onpenenenue
7 CKO peHI/HII) Tenf IIpH aBHOPCKO €HHOM 1 1 bubmorexa HOK
YEKOP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBHKCHHUH 110 HAKIIOHHOH IIOCKOCTH
8 CBoOoauoe nmagenune teia. OnsiTe! [ anunes 1 bubmmoteka IIOK
PaBHOMEpHOE NBMKCHUE IO OKPYKHOCTH.
9 IIepuo IEqaCTOTa o0Opa CHHHPJ};);HeﬁHaH u 1 bubmorexa I[JOK
PHOA patt ' https://m.edsoo.ru/ff0ae176
yIi0Basi CKOPOCTH
10 LlenTpocTpeMUTENBLHOE YCKOPEHHE 1 bubnuotexa [JOK



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

bubnunoreka LIOK

11 [TepBrrit 3akon HeroToHa. Bektop cuiibl https://m.edsoo.ru/ff0ae612

12 Bropoit CiaKOH HeroToHa. bubmmoreka [JOK
PaBHoOelicTByIOIIAs cHUJia https://m.edsoo.ru/ff0ae72a

13 Tpetuii 3akon Herotona. Cynepno3unus cui ﬁgg?;;tg;?ﬁ}?mae 982

14 Pemrenue 3a1au Ha nprUMEHEHUE 3aKOHOB bubmmoreka [JOK
Herotona https://m.edsoo.ru/ff0aeb6c

15 Cuna yupyrocti. 3akon 'yka Etﬁi?ﬁr?wfécsig r(j/I]fanecaZ

16 Pemenue 3anay no teme «Cuia ynpyroctu» Bbu6moteka [JOK

17 Jlaboparopuas pabota «Onpenenenue bubmmoreka [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28

Bbu6mmoteka [JOK
18 Chua Tpenus https://m.edsoi_.[ ru/ff0af738
bubnnorexa [JOK

19 Pemenue 3anay no teme «Cuma TpeHUS» https://m.e dSO(])_.[I‘U 1108226

20 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka [HOK
Kod(duUIIeHTa TPEHUS CKOBXKEHUS" https://m.edsoo.ru/ffOaf8be

21 Pemenue 3amau mo reme "3akonsl HeioToHA. bubmuoreka [IOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e

29 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnnorexa [JOK
TATOTEHUs. Y CKOpEHUE CBOOOTHOTO TaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHus "J{BIKkeHNEe Tell BOKPYT

23 rpaBuTalnoHHOrO 1eHTpa (ConHeuHas bubmuorexa [JOK
cucrema). ['anaktuku"

24 Pemenne 3amay mo reme "Cuita TSHDKECTH U bubmmorekxa [IOK

3aKOH BCEMUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

IIepBas kocMHu4eCKask CKOPOCTb.

bubnunoreka LIOK

25
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUaIbHONW TOYKHU.
26 AobcomotHO TBEpAOE Teno. PaBHOBecHe bubnmnoreka HOK
TBEPIOTO TENA € 3aKPEIVIEHHOW OCBIO https://m.edsoo.ru/ffOafe36
BpAaIICHUS
27 MowmenT cuibl. LenTp TspkecTn
08 Pemenue 3amau mo teme "MOMEHT CHIIBL bubnunoreka LIOK
LenTp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME
29 "MﬁxaHquCKoe ]:IE)KGHI/IG ’ bubmmorexa [JOK
y g . https://m.edso0.ru/ff0b0408
B3aumopeiicteue Ten
KonTponbhas pabota no teme
30 "MexaHH4eCKOe JIBIKESHUE bubmmorexa [JOK
y A | ' https://m.edsoo.ru/ffOb06ec
B3aumopeiicteue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YIPYroe u brbmmorexa [TOK
p y o pyr https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoJeicTBIE
39 Pemrenue 3amau mo reme "3aKkoH coxpaHeHUS bubmuoreka [JOK
nMmIyibca' https://m.edsoo.ru/ffob096¢c
33 VYpok-koHpepeHus "})eaKTI/IBHOC JIBUYKEHUE Bu6morexa LIOK
B IIPUPOJIC U TEXHUKE
bubnmnorexa LIOK
34 Mexannueckasi paboTa U MOILITHOCTb https://m.edsoo.ru/ff0b0ag4
35 PaGoTa CuIIbI TSKECTH, CUITBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
36 Jlaboparopnas pabota «Onpenenenue Bumorexa 1IOK

paloThI CUJIBI TPEHHSI ITPU PABHOMEPHOM



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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JABHXKCHHMU TCJIa I10 FOpI/ISOHTaHBHOfI
IIOBEPXHOCTU»

Csi3b dHEprun U padoTel. [loTeHIMabHAS

37 bubnuorexa [IOK
JHEprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETUYECKON SHEpPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUS SHEPTUH B MEXAHHUKE bubmmoreka [JOK
40 Jlaboparopnas pabota «/3yueHue 3akoHa bubnnorexa [JOK
COXpaHEHUs SHEPTU https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnunoreka LIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOanus. BeIHyXIeHHBIC bubanorexa [JOK
kosieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuii U Ipy>KMHHBIN MasSTHUKH bubnuoreka [IOK
Ypok-uccienoBaHue «3aBUCHMOCTh TIEPHUO/Ia
44 KoJIeOaHUH OT KECTKOCTH MPYKUHBI 1 MacChI bubmorexa [JOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
IIpeBpaiienue 3He €XaHu4ec
45 peBpaIeHre SHEPTHH MTPH MEXaHUICSCKHIX BuGmorexa [IOK
KOJICOaHMAX
JlabopaTopHnas pabora «OnpeneneHue
46 qaCTOI”)[LI I/Ipl'Ie IfO a KOJ‘IC63§I/III[7I NPYXKUHHOTO bubmorexa [JOK
pHOA Py https://m.edsoo.ru/ff0blaec
MasITHUKA»
JlabopaTopHnas padora «IIpoBepka
47 He3aBFI)/ICI/Il\I/I)OCTI/IpHe nojaa Ifoneé)aHI/Iﬁ rpysa bubmorexa [JOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanndeckue BoJIHEI. CBolicTBa
but6mmorekxa [IOK
48 MeXaHH4YeCKUX BoJH. [IpoonbHbIe 1

MOMNECPCUHBIC BOJITHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHus "MexaHn4ecKue BOTHBI

49 _, . | bubnuorexa [IOK
B TBEpAOM Tene. CeilcMuuecKkre BOIHbI
50 3ByK. PacripocTpanenue u oTpakeHHe 3ByKa bubmmoreka [JOK
Vpoxk-uccnenosanue "Habnronenue
51 P " bubmmorexa LIOK
3aBHCHUMOCTH BBICOTHI 3BYKa OT YaCTOTBI
I'poMKOCTB 3ByKa U BBICOTA TOHA.
52 p EIK bubnunoreka LIOK
AKYCTUYECKHI pe30HaHC
53 Ypok-koHpepeHus "YIbTpa3ByK u bubnnorexa [JOK
nHOPa3BYK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
54 "3akoHbI coxpaHeHusl. MexaHnueckue bubmorexa LIOK
P " https://m.edsoo.ru/ffOb25f0
KoJieOaHus U BOJIHBI
Kontposnbnas padota mo teme "3akoHbI
95 coxpaHeHus. MexaHu4deckue KojiebaHus u bubmmoreka [JOK
BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnmnorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH bubmuoreka [IOK
VYpok-konpepenuus "lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. crionb3oBanne bubmmnoreka HOK
3JIEKTPOMATHUTHBIX BOJIH JUJISL COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Ypoxk-uccnenopanue "M3ydeHne CBOWCTB
59 AJIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO bubmmorexa [TOK
p | https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TenedoHa
Pemenne 3a1a4y Ha onpe/eieHne YacTOThl U
60 P bubmmoreka [JOK

JJINHBI BJIeKT”pOMaFHHTHOfI BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHas IpUpo/ia CBETa.

bubnunoreka LIOK

61
CxopocTh cBeTa. BomHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. I[Ipsmonuneitnoe
62 acmpoctpaneHue cpera. 3armenus CoHIa bubmmorexa LIOK
Pactipoctp ‘ https://m.eds00.ru/ff0b3658
u JIyHbl
3aKOH OTpakKeHHs cBeTa. 3epkana. Pemenue
63 3a/la4y Ha MPUMEHEHHE 3aKOHA OTPAKEHUS bubmmorexa [JOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenominenue cBera. 3aKOH MPEIOMIICHUS bubmmoreka [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 I/IcnonbsoBz?{II)/Ie Honﬂorpo BHYTPEHHETO bubmmorexa [JOK
yip https://m.edsoo.ru/ffOb3c5c
OTpaXKCHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopuas padota "Hccienopanne
3aBUCHUMOCTH yIJia MPEJIOMIICHHS CBETOBOTO
66 yria tp " bubnuorexa LIOK
Jyda OT yIJia MMaJIeHus Ha TpaHuIle "Bo3ayX-
crexio""
Ypok-koHpepennus "Mcnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKEHUS: bubmuoreka [IOK
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"
bu6nunorexa LIOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6nunorexa LIOK
69 [TocTpoeHne N300paKeHHUI B TMH3AX
P P https://m.edsoo.ru/ffOb444a
JlabopaTopHas pabota "Omnpenenenue
PATOPRELP P N bubmuoreka [{OK
70 (hOKYCHOTO PACCTOSTHHS M OTITUYECKON CHJIBI

cobOuparomien TUH3b"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
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71 Ypok-koHpepeHmnus "OnTu4eckre TMH30BbIC bubmmoreka [JOK
npuoops!" https://m.edsoo.ru/ffOcOa7e
bubnunoreka LIOK
72 ['na3 xak onrtuueckas cucrema. 3peHue https://m.edsoo.ru/FObA684
73 ypOK-KOH(bepeHI_II/f'sI "edexTtsl 3penus. Kak BuGmorexa LOK
COXPaHHUTb 3pCHUE
Pasnoxxenue 6enoro csera B criekTp. OMbITHI
74 Herotona. CrnoxeHnne cieKTpajibHbIX [[BETOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
Jlaboparopuas padota "OnbIThI 110
75 Pa3IOKEHHUIO OEJIOT0 CBETA B CIICKTP U bubnuoreka [{OK
BOCIIPUSATHIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/ffOc0e2a
HaOJIIOICHNH Yepe3 BETOBbIe (GUIbTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: Iucrepcus, uHTeppepeHus u bubnnoreka [JOK
nudpaxus"”
77 OmnerTel Pe3epdopa u muranetapHast MOJEb bubmuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynarel bopa. Moznens atoma bopa bubmuoreka [IOK
79 Hcnyckanue u MOIIOMEHUE CBETa aTOMOM. bubmmnoreka HOK
KBanTsl. JInneivarTelie criekTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukyMm "HabnrogeHue ciekTpoB bubnmnorexa [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnmoreka [JOK

MOJEIb

https://m.edsoo.ru/ffOc18ac
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bubnunoreka LIOK

83 PanuoakTtuBHbIe ipeBparnienus. 30Tombl https://m.edsoo.ru/ffoclald

84 Pemenue 3amau mo teme: "PagnoakTHBHEIE bubnunoreka LIOK
npespaiieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmanga bubmmoreka [JOK

86 Ypok-koHpepeHnius "PagnoakTHBHBIE bubnmnoreka HOK
W3JIy4CHHS B IPUPOAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiu. 3aKOHbI COXPAHEHUS Bbu6mmoteka [JOK
3aps0BOTO U MAaCCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX siziep. CBs3b Macchl bubnuoreka [IOK

88
Y DHEPTUH https://m.edsoo.ru/ff0cld7a

89 PemeHI/Ienaaﬂaq o Teme "SnepHbie BuGmorexa LIOK
peakuuu

90 Peakiuu cunTe3a u neneHus saep. bubmmoreka [JOK
Uctounuku sHepruu CosiHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenus "AnepHas sHepreTuka.

91 JlercTBUA paguOAKTUBHBIX U31y4YEeHUN Ha bubmmnoreka HOK
KUBBIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe

92 "DIeKTpOMarHuTHOE TOJIE. bubmuoreka [IOK
DneKTpoMarHuTHbIE BOJHBEI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
KonTponbHas pabota mo Teme

93 "DeKTpOMarHUTHOE TOJIE. Bubmiorexa [IOK
DNeKTpOMarHuTHhIE BOJHBI. KBaHTOBBIE
SIBJICHUS "

94 [ToBTOpenue, o6o6menue. JJaboparopusie bu6mmoreka [JOK

pabotsl o kypcy "B3aumoneiicteue ten"

https://m.edsoo.ru/ff0c245a
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[ToBTrOopenue, o6o0menue. Pemenne

95 ACUETHBIX U KaUECTBEHHBIX 33]1a4 [10 TeMe 1 bubmorexa LIOK

P . 8 https://m.eds00.ru/ff0c2572
TennoBsie mporieccsl
[ToBTropenue, o6o0menue. Pemenne
bubnunoreka LIOK
96 pacUeTHBIX U KaYECTBEHHBIX 3a]1a4 110 TeMe 1

. https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx gBUrateaen”
[ToBTOpenue, o6o0menue. Pemenue

97 ACYETHBIX M KAYECTBEHHBIX 3a/1a4 10 TEME 1 bubmmorexa [JOK
P A https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHOBOK"

08 [ToBTOpenue, o6o6menue. Jlaboparopuoie 1 1 bubmmoreka [JOK
pabotsl o kypcy "CBeToBblie sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTrOopenue, o600menue. Pabora ¢

99 TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUS B 1 bubmorexa LIOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHKE

100 [ToBTrOopenue, o600menue. Pabora ¢ 1 bubnuoreka [IOK
Tekctamu 1o Teme "Konebanus u BoJHbI" https://m.edsoo.ru/ff0c2e82

101 IToBTropenue, o6o0menue. Pabora ¢ 1 bubmuoreka [IOK
TekcTamu 1o TeMme "CBEeTOBBIE ABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Padora ¢

102 TekcTaMu 1o TeMe "KBaHTOBas n saepHas 1 bubmuoreka [IOK
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

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

» dusuka: 8-i kacc: 6a30BBIM YpOBEHb: yueOHUK, 8 kiacc/ [lepoimkun H.
M., UBanoB A. U., AkitnonepHoe o6uiectBo «3narenbcTBo «IIpocBemieHue
» ®usuka: 9-i kiacc: 6a30BbI ypOBEeHb: YueOHUK, 9 kiacc/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiinoHepHOE OOIIECTBO
«3narensctBo «lIpocsemienue»

KWM k yuebnuky A.B. [leprimkuna 7 kiacc.

KWM k yuebnuky A.B. [leprimkuna 8 kiacc.

KWM k yuebnuky A.B. Ilepoimkuna 9 kiacc.

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
VYueb6nuku A.B. [leprpimkuna o ¢usuke 7,8,9 kiaccol
KWM k yueb6nukam A.B. Ilepoimkuna 7,8,9 knaccel

MeToauyeckue nocodus k yueoOnukam A.B. Iepeimkuna 7,8,9 knaccel

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

POII https://resh.edu.ru/?ysclid=Imkeoy5rkp335564616
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