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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAlOIUMXCS W OpPraHU3aluIi0 U3Y4YEHUs
¢bu3MKN Ha AEATETHPHOCTHOW OCHOBEe. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[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, TOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00pa3ipl MPUMEHEHHs] HAYYHOTO METOJ[a TIO3HAHMsI, TO €CTh CIOco0a MOydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

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 YypOBHE TMpEJIojaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTY4SHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpranusamnusx Poccuiickoit ®exaepanuu, peau3yrONIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcra npocsemienus Poccuiickoit @enepanuu (IpoTOKoOJ OT 3
nekaopst 2019 r. Ne T1K-4BH).
Henan nzyyenus Gpuankm:

npHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOydYalomuXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pPe3y/IbTaTa H3yUCHHUS OCHOB
CTPOCHUS MaTepUH U (PyHIaAMCHTAJIbHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHAIBEHOMN JCATEIPHOCTH, CBI3aHHON ¢ (PM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNue 3HAHUM O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM busznUecKux MOJIEIICH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(poOpMaeld (HU3NIECKOTO COJEp KAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3NYICCKON HAYKH.

Ha u3ydenue usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETo

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

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHIWBUIYaJbHBIX OCOOEHHOCTEH
00yJaromuxcs, CIUCKa SKCIIEPUMEHTANBHBIX 3aJaHHi, MpeajaraéMblX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXAHUE OBYUYEHUA
7 KIIACC

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

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

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EctecTBeHHO-HAy4YHBI METOJ NO3HaHMs: HAOJIOJEHHE, MOCTAHOBKAa HAyYHOIO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPbHl U NpoUEAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIHA KMIKOCTHOTO 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 CTPOCHHUE BEILECTBA.

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

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

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

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 ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHM. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune cCKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabGmnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBUXKEHHUS (IIAPUKA B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIMYEHHS JaBieHus. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
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. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCybl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBHUCHUMOCTD BRITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHE IIaBaHUs TEJI: TIJIABAaHUE WM MOTPYKEHHUE TEJI B 3aBUCUMOCTH 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  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIONIEH Ha  TEJo,
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.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus peryara. [[puMeHenue mpaBuia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npasmiio» Mexanuku. KI1JI mpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS 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

TOPU30HTAIIBHON IIOBEPXHOCTH.

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 pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOW TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISAPHO--KUHETHYECKOU TEOPUH.
CMaurBaHMe U KaOWUISIPHBIE sIBJICHMS. TErIoBoe pacIMpeHUE U CKaTHhE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnuectBo TemimoTel. YaenbHasd TEIIOEMKOCTh BELIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpPATypbl KHIIEHUS OT aTMOC(EPHOTO
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

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

3aKOH COXPAaHEHUS U MPEBPALLCHHS YJHEPTUH B TEMJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysnn.

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

W3meHeHue naBieHHs Ta3a MpU U3MEHEHUU 00bEMa M HArpeBaHUM WA
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTosHCTBA TeMITepaTyphl P TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA 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
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue sBEHUSI TEIUIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJTHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Tea. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMHU EKTPUIECKUX IT0JIEN (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsi.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHS DIJIEKTPUYECKOIO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

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

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcreaa. MarouTHOE MOJIE AIEKTPUYECKOTO TOKa. [[puMeHeHne 31eKTpOMarauToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue 3aeKTpoMarHuTHOM MHAYKUMU. [TpaBumno Jlenna.
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.
DJIEKTpOCTAaTUYECKAs UHAYKIIHS.
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.
. I3MepeHne 351eKTpUYeCKOTO HANPSKEHUST BOJbTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.
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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 MHIYKIIHH.

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 DJIEKTPUYECKOIO TOJISI HA MPOBOJAHUKH U
JTRJIEKTPUKHU.

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

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 1Jii CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
Y pa3JIeJICHNH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue U u3ydyeHne padoThl JIEKTPOABUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

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

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

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

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHLMT CyNIepO3uIUU CUJL.

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. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi 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
uMIyJjbca. PeakTuBHOE JBUKEHHE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIUU. 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 TPSIMOJIMHENHOTO IBUYKEHUSI.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmoienne MexaHn4ecKux SBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa PU3UKU.

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 JHEPTUU NMPH 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
JBIKEHUS [IAPUKA VI TETIEHKKH.

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 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBMXKEHHU 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij 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
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTUKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — koieOaHus.  BbpiHyXzaeHHble — KojeOaHusa.  Pe3onaHc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

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.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUl Ipy3a, MOJBEIICEHHOIO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
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Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
AJEKTpOMarHuTHeIX BOJH. Illkama »jekTpomMarHUTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BomHOBBIE CBOMCTBA
CBeTa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopnwie pabomul u onvimeul.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmeHus: Connua u Jlynel. Otpaxxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

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

JIunza. Xopa ayuen B tnH3e. Ontuyeckas cucrema (poToarnmapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpsamonuHeHOEe pacCIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun gevictBus doToanmapara, MUKpOCKOIIA U TEJIECKOTIA.
10. Monens riia3a.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

W X N kR W E

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TIIOCKOM 3epKaje.

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

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI COOMparolien
JIMH3HIL.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

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



Pa3znen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHne ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Asbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

Snepnas sHepretvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHS U MOIVIOLIEHUS.

2. CnexTpsl pa3JIMyHbIX T'a30B.

3. Cnektp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3y YCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENBEHO--0000MIAOIIMI MOAYJIb TPEAHAZHAYEH IJI1 CUCTEMATHU3a[u1
1 000011IeHNS TPEAMETHOTO COACPIKAHUS U OMbITA AESITEIIbHOCTH, MPUOOPETEHHOTO
Opu HU3YyYEHUH BCErO Kypca (pU3MKH, a Takxke A MOJATOTOBKU K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecrneunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NUYECKHE
ABJICHUSI, NPUMEHSS TIOJyYEHHBbIE 3HAHHWs, pelmarh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEJIaraeTcs:



Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pPAacro3HaBaTb M HAYYHO OOBACHSITH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh HAy4yHblE€ OCHOBBI HamOOJe€€ Ba)KHBIX JTOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IIVIAHUPYEMBIE 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 usyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIET0 00pa3oBaHuUs

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--(PU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJIEHHH OOILIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

— OCO3HaHUE BAXXHOCTH MOPAJIBHO--3TUYECKUX MNPUHIUIIOB B AEATEIbHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

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

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

— cpopMHUPOBAHHOCTH HABbIKA peIIeKCUH, TPU3HAHKE CBOETO MIPaBa Ha OLIUOKY
Y TAKOT0 K€ MpaBa y IPyroro 4eioBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:



e — AKTMBHOE Yy4YacTHE B PCIICHUHU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COITMAJILHOMN HANPAaBICHHOCTH, TPEOYIONIHUX B TOM YHCJIE U PU3HMUECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY MU3YYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHHMM Ui pEIIeHUs 3ajad B
obylacTh OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH Cpeibl;

e — OCO3HaHHE IJI00AILHOIO XapakTepa JKOJIOTHYECKHX NpoOjeM M IMyTed HX
peleHus;

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

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUN U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

e — TIIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTHM YE€pe3 MPaAKTHUYECKYIO
NeATEIIbHOCTD;

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

e — OCO3HaHME Me(DHUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1acTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
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 TJI00QTBHBIX TTOCIICCTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbTare ocBoeHUs MporpaMMEl 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBICE  Yy4eOHbIC  JCUCTBUSA,  PETYJISATHBHbBIC
YHUBEPCAIbHBIC YI€OHBIE TEUCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJSITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

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

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SBIICHUSM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U IPOLIECCOB, J€JIaTh BBIBOBI C UCIIOJIb30BAHUEM JIETyKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIIBUraThb TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOATENLHO BBIOUPATh CIIOCO0 pelleHns yueOHON Pu3nyeckoi 3a1aun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

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

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOBI M0 pe3yJibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

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

Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUYHBIC METOJIbI, THCTPYMEHTHI U 3alpPOCHI TPU TOUCKE U
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

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

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OPMY TPEACTABICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKkoi U MX KOMOWHAITHSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0/ OOCYXJAeHMs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOM TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPELICHHE 33JaYd U MOAJAEp KaHHE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



COMOCTAaBIIATh CBOM CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

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

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI IPU PEIICHUN KOHKPETHON (PU3NUECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUSA
no €€ JOCTIKEHUIO: paclpelesaiTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATHh CBOKO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O pe3ysbTara Mo
CBOEMY HaIIPaBJIEHUIO U KOOPJUHUPYS CBOU ACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3nUeCcKux 3HaHUi;

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

CaMOCTOSITEJIbHO COCTaBJIATh AITOPUTM pellieHusl (pU3nUecKon 3a1auu Win
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeijiaraéMble BAPUAHTHI pEIICHUM;
JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYalluU U IPEAIaraTh IUIaH €€ U3MEHEHUS;
OOBSCHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS) pe3ysbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3NYecKoro UMCCIENOBaHMS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCSA CUTYyallUld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U yCIOBUSAM,;

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



NpHU3HaBaTh CBOE MPABO Ha OIIMOKY MPHU pelieHrnr (U3HNUECKHUX 3a1a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOLIAs
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWIKEHUE, HEPAaBHOMEPHOE  JBIKEHUE, HHEpLUS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, epeada JaBjIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBlICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
DHEPIUHN) MO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacrno3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IpPUPOAE, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE W TEXHUKE, BIIMSIHHE
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 U3YyUEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIB3YS
duznyeckue BeIUYUHbBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Teja, KUJIKOCTH, Ta3a), BhITATKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(P(GUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAIbHASL SHEPIHsl), 0NpH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKU CMBICT UCTIONb3YEMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
bu3MYecKuX BEJIMYMH, HAXOAUTHh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(bU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;



XapaKkTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IIPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CIOKEHHs CUJl (BAOJb OJTHOW NpsiMoOi), 3aKkoH ['yka,
3akoH [lackamns, 3akoH Apxumesa, IPaBHJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATHh (PM3UYECKUE SIBICHHS, TTPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC
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 UJIK 3aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BEJIMYMHBI B (DOPMyJIbl M MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC /Ui PEIICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TPH TOMOIIU
(bu3MYEeCKUX METOJIOB, B OTIMCAHUU UCCIIEIOBAHUS BBIJICSATH IPOBEPIEMOE
npeAnoyioxkeHue (TUoTe3y), pa3andaTh U UHTEPIPETUPOBATH MOTYYEHHBIN
pe3yJibTaT, HaXOJIUTh OIIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yJibTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3UecKuX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSIEMbIE TPEATIONOKECHHUS,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYyI0BaHUs, 3alUCHIBATh XO]]
OmbITa U POPMYTUPOBATH BHIBOJIBL;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKa3aHUS NPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEPHO IBUKYILETOCA Tela OT BPEMEHU IBUKEHUS T€Ja, CUITbI TPEHUS
CKOJIb)KEHMsI OT Beca Tejla, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANW CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BEMaA
MOrPYKEHHOM YaCTH Tejla U OT INIOTHOCTH JKHAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TUIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHMA
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4eOHOTO HCCIEAOBAaHUA, COOUpAaThb YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJE
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHUS, TaBJICHHE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JCHCTByIOIass Ha TMOTPYXKEHHOE B
KUIAKOCTh  TeNo, KOAD(PUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CJeAysd MNPEII0KEHHON WHCTPYKIUMU: TPHU BBITOJIHEHUH
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYCHUE NCKOMOM BEJIUYHMHBI;

COOJII0/1aTh MpaBUJIa TEXHUKU O€30MacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOABWKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTD;
XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SIBJICHUI M HEOOXOUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHUS 310POBbsSI U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaloIEel 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 OBIThH
HEJ0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
JIUTEPATYpy GU3UUECKOTO COJEPKAHMSI, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPChI
cetu MuTepHer, BraAeTb nNpu€MaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeobpazoBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (PU3UIECKOTO COAEPKAHUS, B TOM



yucie myOaIuyHo JeaaTh KPaTKUE COOOIIEHUS O Pe3yIbTaTax MPOSKTOB WU
y4eOHBIX UCCIEAOBAHUN, IPU 3TOM IPAMOTHO HCIOJIb30BaTh U3YUYEHHbBIN
MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaeisaTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CIICAUTHh 3a BBINOJHEHMEM IIaHa JCHUCTBUM, aJeKBAaTHO OIICHMBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kijiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHaArOIIUXCSI YMEHHUMN:

WCITOJIB30BATh TIOHATHS: Macca M pa3Mepbl MOJICKYJ, TEIUIOBOE JBMKCHHC
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3MlyXa, TEMIIEpaTypa, BHYTPCHHSS DJHEPTHs, TEIUIOBOM JIBUTATEb,
AIIEMEHTAPHBIN JJIEKTPUUSCKUMA 3apsil, HIEKTPUIECKOE T0JIe, TTPOBOTHUKH
U UDJICKTPUKH, TIOCTOSTHHBIA YJICKTPUICCKUN TOK, MATHUTHOE TI0JIC;
paznuyaTh SBJICHHUS (TEMJIOBOE pPACIIMPEHUE U CHKaTHe, Terulonepeaaya,
TEIJIOBOE pPaBHOBECHE, CMauyMBaHUE, KAMWJUISIPHBIE SIBJICHUS, HCTIApEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiM3anuus (OTBEpIEBaHUE), KHUIICHUE,
TeruIonepeaya (TEeTUTOTPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHE),
AIIEKTPU3AIUS TeJl, B3aUMOJICHCTBUE 3aps0B, JCHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBME MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUC;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpYXaloleM MHpe, B TOM UHcle (U3UYECKUE SBJICHUS B TPUPOJIC:
MOBEPXHOCTHOEC HATSHKCHUE W KaNWULIPHBIC SBICHUS B TPHUPOJC,
KpUCTaUTBl B TIpupoje, usnydenue CoiHIla, 3aMep3aHUE BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper mor0CcoB, POJIb MATHUTHOTO TTOJIS JJ1s )KMU3HU Ha 3eMIle,
MOJIAPHOE CHUSHHWE, TPU D3TOM TEPEBOJIUTH MPAKTHYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUH;

OMMHCHIBATh M3yUYEHHBIE CBOMCTBA TE M (PU3MUECKHE SIBJICHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJleJbHas TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUTABJICHUS, YJIENbHAs TEIIOTa apooOpa3oBaHUs, YJIENbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA(D(UIIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, JIEKTPUUECKUH 3apsal, CHIIa
TOKA, DJEKTPUYECKOE HAIpPsSHKEHUE, COIPOTUBIIECHUE IPOBOIHUKA,
yII€JIbHOE CONPOTUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), NpPU ONHCAHUU MPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIOJIBb3YEMbIX BETUUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXOoAUTh (OPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJITUUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBIEHUS M MPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KNHETUYECKON TEOPHUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
Jlxxoynsa—JIeHna, 3aKOH COXpaHEHUs YHEPIUH, IIPU OTOM 1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBI U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCJIOBHUSL 3aJlauyd 3allMChIBaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble JUIsi €€ penleHusi, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacrno3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO PEUIUTh MPU OMOIIH
(GU3MYECKUX METOOB, HCIOJb3ysl ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHUSI UCCIIEN0BAHUs, J€JIaTh BBIBOIBI;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
buznyecKux CBOWCTB TeN (KamWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro 00b€Ma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi NpPU M3JIYYEHUU OT IBETa M3JIy4darolled (MOriouaroIie)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYphl KUAKOCTU U
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alHs Tel W B3aMMOJEHUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX II0JI€H IIOCTOSIHHBIX MAarHUTOB, IEUCTBUA



MAarHuTHOTO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSDHKEHUS C HCIOIb30BAHHEM aHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
Ipyrol ¢  HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAN IOMEPEYHOro
CEUEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJIAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI IO pE3YyJIbTaTaM UCCIIEI0BAHMS;

IPOBOAUTh KOCBEHHBbIE HU3MEpPEHHs] (PU3MUYECKUX BeIMUYMH (yIesibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU 0€30MaCHOCTH TP paboTe ¢ 1a00paTOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIMUIB  JEHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMCAHUS (B TOM YHCJIE: CUCTEMA
OTOIUICHUSI JOMOB, TUTPOMETP, IapoBasi TypOUHa, aMIIEPMETP, BOJIBLTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIrUM, DSIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOWCTBA M HU3MEPUTEIIbHbIE
npUOOPHI MO CXEMaM M CXEMAaTHYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl SJIEKTPUUYECKHUX LENed C
NOCJIEOBATEIbHBIM U MAPAJUIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3andas
yCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX 1IETIEH;



NPUBOAUTH  TNpUMEpPHl  (HAXOAWTh HWHGOpPMAIMIO O  TPHUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH 111 oOecrniedeHns 0e30MacHOCTH MpU 0OpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOILIEH CpelIe;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIICISITH HHPOPMALIUIO, KOTOPAs! SBIISIETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

WCITIOJIb30BATh MPHU BBHIMIOJHEHUU YUEOHBIX 3a/IaHUIM HAY4YHO--TIOMYJISIPHYIO
JIUTEPATYPY PU3UUECKOTO COAEPIKAHMS, CTPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu VHTepHeT, BHaneTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoJIep>KaHusl, B TOM YUCJIE€ MYOIMYHO MPEACTABIST PE3YIbTAThl IPOEKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YYCHHBIM TOHATHUHHBIMA ammaparT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIJICHUE NTPE3EHTALUEH;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3UUECKUX
MPOLIECCOB paclpenesaTh OO0A3aHHOCTH B TPYIINE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33J]Ja4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBJISISI TOTOBHOCTh pa3peliaTh KOHMIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, AJICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJTbHO30PKOCTb,
CHEKTPhI UCIYCKAHMSI U TMOTJIONICHUs, alib(a-, 6eTa- 1 raMMa-u3JIy4deHHUs,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BIKEHUE, CBOOOIHOE
najieHue TeJ, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



T€J, PEaKTUBHOE JBUXKEHHE, KOJeOaTeIbHOE IBHXKEHUE (3aTyXalollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, NPSIMOJIMHEHMHOE pacIpOCTPAHEHUE, OTPAXKEHHE U IMPEIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE TIaHET COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JBIDKCHUE JKUBBIX OpPraHW3MOB, BOCHPUSTHE 3BYKOB IKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe NIEHCTBUE BUAMMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaauOAKTUBHBIN ()OH, KOCMUYECKHUE Iy4H, PAAUOAKTUBHOE H3Iy4YEHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIYyYCHUNH Ha
OpraHM3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3UUECKHUE SIBJICHUS, UCIOJIb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYTrOCTHU, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJEHUs, BEC Tela, HMIOYJIbC Teja, HWMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIUsl CXKATOU
MPY>KUHBI, KHHETUYECKast SHEPTHUSI, TOJIHASI MEXaHUUYECKask SHEPTHUsl, IEPUO/T
U YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa U BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeidb MPEJIOMJICHUSI Cpelbl), NpHU ONHUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHWH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWsl HHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CUJI, NPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHHsS MMITYJIbCA, 3aKOHBI OTPAKEHUA U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SJEPHBIX PEAKIHSIX, MPU 3TOM JIaBaTh CIIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYyalil MPaKTUKO-OPUEHTUPOBAHHOI'O 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 pacy€THbIE 3a7]a4i (OIMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHUE BETUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJOCTAIONINE UM U30BITOYHBIE JAHHBIE, BBIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBIC Il PEIIeHUs, TMPOBOAUTH pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSAEMOE MPENANOJIOKEHNUE, OLIEHUBaTh MPAaBWIBHOCTh MOPAJKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MUecKux CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbroTOHA, 3aKOHa
COXpaHEHHUsl SHEPTuU, 3aBUCUMOCTb MepuoAa KoJeOaHUW MPYKUHHOTO
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€pKajie W CBOMCTB HM300pakeHUs mHpeaMera B coOuparouieit
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEWYaThIX CHEKTPOB HW3IyUEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
000py1I0BaHUSs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IHI,

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

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUHN (3aBUCUMOCTb IIyTH OT BPEMEHHU IIpU
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): IUJIAHUPOBAaTh HCCJIEIOBAHUE, CAMOCTOSITEIBHO COOUpPATh



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

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpeIHss
CKOPOCTb ¥ YCKOPEHUE TeJla PU PaBHOYCKOPEHHOM JIBHIKEHUH, YCKOPEHHUE
CBOOOTHOTO TMaaeHUS, KECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOITHOCTh, YaCTOTa W TEPHOJ
KOJICOAHU MaTeMaTH4eCKOoro W MPYKMHHOTO MASTHHUKOB, ONTHYECKAs
cwia coOuparolmei JUH3bI, PaJUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJIHATH
U3MEpPCHHUS, CIEAys TPEII0KEHHON WHCTPYKIIMH, BBIYUCISATH 3HAYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH IIPU paboTe C J1ab0paTOpHbIM
000opyI0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKAas JINH3a, TUIaHeTapHast MOJIeNTb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB 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), HCMONAB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJI30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEILHBIX TPUOOPOB U TEXHOJIOTUUECKHX MPOIIECCOB MTPU
pelieHUN  y4eOHO--TIPaKTUYECKUX 3a/ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH NIl obecriedeHusi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKaloLIeH cpelie;

OCYIIECTBJIATh TMOUCK wHpOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMoCTOSTENBHO (HOPMYIUPYSI TIOMCKOBBIN 3aMpoC, HAXOAUTh
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCIIOJIb30BATh MPH BHITIOJHEHUHU YUEOHBIX 3aJaHUN HAYyYHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTepHeT, BiaAeTb MNPUEMAMH KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YyIbTaThl IPOEKTHOW WIIM HCCIIE0BATENbCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI
Paznen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAOLIEr0 MUpa
bubnuoreka [{OK
11 o - 2
MISHIE © HayKa © fipupone 0 https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2
HSHHCCICHE BETITHIE 0 https://m.eds00.ru/7f416194
bubnunoreka LIOK
1. E i 2 1
3 CTECTBEHHOHAYYHbII METOJ [IO3HAHUS https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 1
CTpoetiie Beiliectsa 0 https://m.eds00.ru/7f416194
99 JIBH>KeHWE U B3aUMOJICMICTBUE YaCTHI] 9 0 bubmuoreka [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2 1
TPCTATHDIC COCTOAMIE Betlectsa https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBuikeHune u B3aumMo/ieiicTBue e
but6mmorexa [IOK
3.1 M 3 0
CXATITICCKOC ABIDRCHHC https://m.edso0.ru/7f416194
b K
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 nommorexa O

https://m.edso0.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

bubnunoreka LIOK

33 Cuma. Bugst cut 14 https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Paszneun 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunorexa LIOK
4.2 Jlarerite XuAKocTA > https://m.eds00.ru/7f416194
bubnunoreka LIOK
4.3 ATMOChEPHOS HaBICHHC 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 bubmmoreka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEPIrus
bubmmoreka IIOK
A P
> 300Ta 1 MOIIHOCTE 3 https://m.edso0.ru/7f416194
bubmmoreka IIOK
52 Hpoctbie MexamH3MEl S https://m.edso0.ru/7f416194
bubmmoteka IIOK
>3 Mexaniirieckas sHepris 4 https://m.edso0.ru/7f416194
Uroro no pazaeny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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
HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Ne ni/mn KoHnTpoJubHbie
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE PeCypChl
padoThI
Pasnen 1. TenoBble siBJeHUsI
. bu6nmoreka [IOK
1.1 CrtpoeHue u CBOMCTBA BEIECTBA 7 0 https://m.edsoo.ru/7fA181ce
bubnuoreka [IOK
12 Teruossre mporeccet 21 1 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
91 DeKTpUYECKHE 3apsbl. 3apsHKCHHBIC Teja 7 0 bubaunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
N . bubmuoreka [{OK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 https://m.edsoo.ru/7fA181ce
bu6nmorexa LIOK
23 Marmutisie Apaetis 0 L https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
2.4 4
SCKTPOMArHHTHAS HHAYKUHS 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3



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

HaumeHoBaHue pa3jiesioB U TeM

KoanyecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/mn KoHnTpoJubHbie
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI
Pa3nen 1. Mexann4yeckue siBJIeHHS
11 MexaHnueckoe IBMKEHNUE U CIIOCOOBI €T0 10 0 bubnunorexa LIOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubnnorexa [JOK
12 BaammonercTsHe T 20 L https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 10 0
3aKOHEI COXpAHEHHA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexanu4veckue KoJje0aHusi 1 BOJHbI
bu6nmorexa LIOK
2.1 M 7 0
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
2.2 M ) 8 1
CXAHI'ECKHE BOMHEI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjieKTPOMAarHUTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE MOJE U 6 0 bubnmnorexa [JOK
' JJEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Paznen 4. CBeToBbI€ IBJIEHUS
b K
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 0 nommorexa [O

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

bubnunoreka LIOK

4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen 5. KBaHTOBBIE SIBJICHUSA
5.1 Hcrnyckanue u MorJIonieHUue CBETa aTOMOM 4 bubmmorexa [JOK
' Y B https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
52 CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
. A 7
53 ACPHEIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTe1bHO-00001a0IIHIT MOAY/Ib
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubmuoteka [IOK
6.1 9
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



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 INIVIAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
uudposbie
No ni/m Tema YpoKa KOHTpOJ‘IbHLIe
Beero oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl

1 ®dusuka — Hayka o npupoze. SBneHus 1 0
MIPUPOJIBI
Ou3nyecKue sIBICHUS
dusnuecKre BEIMYUHBI U UX U3MEPCHUE
VYpok-uccnenopanue "M3mepenue

4 TEeMIIepaTyphl MPU MOMOIIIH KUIKOCTHOTO 1 0
TEPMOMETpA U JaTYyuKa TeMIepaTyphl”

5 Mertoabl HaydHOTO MTo3HaHus. OnucaHue 1 0 bubnunoreka LIOK
(bU3MYECKUX SIBICHUN C TTOMOIIBIO MOAETNe https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTes3sl:

6 JATBHOCTh MOJIETA MIapUKa, MYIIEHHOTO 1 0
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BBICOTA MMycKa"

Crpoenue BeniectBa. ONBITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 0 brbmmorexa [TOK
P P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBI>KeHME YaCTHIT BEIISCTBA 1 0 bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HaOJIIOJICHUIO TETJIOBOTO PACIIUPEHUS 1 0

ra3oB»



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

10

ArperaTHble COCTOSIHUS BEILIECTBA

OCOOEHHOCTH arperaTHbIX COCTOSIHUIA
Bozbl. O000IIEHNE 110 pa3Ieny

bu6nmoreka [IOK

1 «IIepBoHauYaIbHBIE CBEACHUSA O CTPOCHUH https://m.edsoo.ru/ff0a0378
BEIIIECTBAY
12 Mexanudeckoe JBr>xeHue. PaBHomepHoe u bubmuorexa [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnuoreka [IOK
13 Ckopocts. EAMHHLEI CkopocTh https://m.edsocL).I ru/ff0a079c
14 Pacyer myTu 1 BpeMeHH IBHKEHUS Bubmiorexa OK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN ﬁg&?ﬁ;ﬁ;{;g&lﬁf 020¢10
16 IInoTHOCTH BemiecTBa. Pacuer Macchl u bubmuoreka [IOK
o0BeMa Tena 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paTopHa;{ pabota «OnpeneneHue
MJIOTHOCTU TBEPAOTO TENa»
18 Pemenue 3amaq mo teme "[lmoTHOCTH bubmmoteka IIOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia Kak XapaKTepUCTHKA B3aUMOJICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yueHue
20 3aBUCUMOCTH pacTskeHHs (1edopMariim)
MPY>KUHBI OT MPUIIOKEHHON CHUIIBD)
21 SBnenune Tarorenus. Cuma TSHKECTH
CBs13b MEX]ly CHIJION TSXKECTH U Maccou
22 tena. Bec Tena. Pemmenue 3amgay o reme buGnnorexa [JOK

"Cuna Tsoxecta"

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 Cuia TSKeCTH Ha APYTHX IJIaHeTax. bubmmoreka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bubnunoreka LIOK
24 Hsmepettite cil. JlaMoMeTp https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
23 Bec Tema. Hepecomocts https://m.edso0.ru/ff0al778
26 CnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubmmoreka [JOK
OJIHOM npsiMol. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau nmo reme
"PaBHoneiicTByromas cr"
08 Cuiia TpeHus u €€ BuAbl. TpeHue B Ipupoje bubmmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKECHHS OT bubmmoreka [JOK
CHUJIBbI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTE»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHUIIbI
Pemenue 3anau mo Temam: «Bec Tenay,
31 «I"paduyeckoe n300paxkeHUE CUIT», brbmmorexa [TOK
. https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEHCTBYIOIIAS CHID»)
KonTponbHas pabota mo Temam:
39 «MexaHnueckoe JBKeHue», «Macca,
IJIOTHOCTBHY, «Bec Tenay, «'padudeckoe
n3o0pakeHue cun, «CUIbDy
33 JaBnenue. CriocoObl yMEHbBIIICHUS U but6mmorekxa [IOK

YBCJIMYCHUA NABJICHUA

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 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS bubmmoreka [JOK
rasa oT o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenava naBieHus TBEPABIMU TEIAMU, bubmuoreka [JOK
JKUIKOCTSIMH U razamu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHWE B AKHUJKOCTH U T'a3e€, BHI3BAHHOE bubnuorexa [{OK
JEHUCTBUEM CHJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agad mo reme «/laBnenue B bubnuorexa [{OK
JKUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
Bbu6moreka [JOK
38 Coobuiarommecs cocyat https://m.edsoi_.[ ru/ff0a2970
39 IManpaBnmueckuii mpece bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHEeBOM KUIKOCTHBIN
Hacoc
41 ATtMocdepa 3eMu U IPUIUHBI €€ bubnnoreka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATMochepHOe 1aBieHue ]r?tlfr?sj?/l//lr(r)f:(;(sigroullf(anZbSa
43 N3mepenue atMochepHOTo AaBICHUS. bubnmnorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTH aTMOC(HEPHOTO JABJICHHS OT bubmuoreka [IOK
BBICOTBI HaJl YpPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubmuorexa [IOK
JTABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3ana4 mo teme " AtmocdepHoe

nasieHue"



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlelicTBue ®UIKOCTH U Ta3a HA

47 IOrPY)KEHHOE B HUX TEJI0. ApXHMEI0Ba bubmorexa HOK
Py - APRIMEX https://m.eds00.ru/ff0a3276
cuia
JlaboparopHas pabota «OrnpecieHue
48 BblTaJFI)KHBI;mm:ﬁ CHIIBI ):[el"fcm TOIEeH Ha buGnuorexa [IOK
’ y https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKCHHOE B KHIKOCTh)
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca Tejla B bubnuoreka [IOK
BOJIE OT 00BbEMA MOTPYKEHHOH B KUAKOCTb https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
bubnuoreka [{OK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopnas padora "KoHcTpynpoBanue
o1 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U
onpeereHue e€ rpy30mnobLEMHOCTH"
Pemenue 3amau mo remam: «llnaBanue
52 cynoB. BoznyxomnaBanuey, «JlaBienue bubmorexa HOK
YIOB. yx L https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
53 KonTponbHas pabota o Teme «JlaBnenue
TBEPABIX TN, )KUAKOCTEH U Ta30B»
bubmmoteka IIOK
54 Mexanundeckas pabora
P https://m.edsoo.ru/ff0a3f82
bubmmoteka IIOK
55 MomnaocTs. EquHuie MontHocTH
i JUHHLL B https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacy€T MOIIHOCTH,
pa3BUBaeMoOU MpU MOABEME 110 JiecTHUIIE"
57 [Ipocteie Mexanu3mel. Peryar. PaBHOBecue

CHJI 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
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Peruaru B TexHuke, OBITY U IPUPO/IE.

bubmmoreka [JOK
58 Ha6opafopHa${ pabora «lccnenoBanue https://m.e dsoi_.[ru /F10a4786
YCIIOBUI paBHOBECHS pbIYara
59 Pemenue 3anau o teme «Y cloBus bubnuorexa [JOK
PaBHOBECHS pbI4ara» https://m.edsoo.ru/ff0a48a6
Koaddurnuent nonesnoro necTpust
60 MexaHu3ma. Jlaboparopnas pabora
«M3mepenne KIIJI HaKIOHHOM IIIOCKOCTHY
61 Pemenue 3amaud mo reme "Pabora, bubnunoreka LIOK
motHocTh, KITI" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas sHeprus. Kunernueckas u bu6mmoteka [JOK
MOTEHIMAIbHAS YHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUUECKOW YHEPTUU bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalIbHOE OIpeieTIeHHE
64 W3MEHCHUS KHHETUICCKOU 1
MOTCHIIMATHLHON YHEPTHH MTPU CKATHIBAHUU
TeJa 0 HAKJIOHHOMU MIOCKOCTH"
65 KonTponbnas pabora no teme «Pabora u
MOIIHOCTb. DHEPTHUS»
66 PezepHblil ypok. Pabota ¢ Tekctamu 1o bubmuoreka [IOK
Teme "MexaHnueckoe JIBHKeHHe" https://m.edsoo.ru/ff0adee6
PeseprubIit ypok. Pabora ¢ Tekcramu mo
67 teme "JlaBneHue TBEPABIX Tell, KUIKOCTEH bubmmorexa TIOK
. https://m.edsoo.ru/ffOa4ffe
Y Ta30B
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o

teme "Pabora. MoutHocTs. DHeprus"”



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




8 KVIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
undposbIie
Ne i/m Tema ypoka KonTposbHbie p
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X ONBITHBIC 1 0 bubmorexa LOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 0
3 Mopenu TBEPIOTO, KUJKOTO U 1 0 bu6nmoreka LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIeCcTBa Ha 1 0
OCHOBE I10JIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
bu6nunorexa LIOK
5 Kpucrannnueckue u amopdusie Tena 1 0
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHME U KallWJUISIPHOCTb. 1 0 bubnnorexa [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciiupeHue u cxaThue 1 0 bubmorexa LOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEpaTyphl CO 1 0
CKOPOCTBIO TETIIOBOTO JIBUKEHUS YACTHI]
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1 0 bu6muoreka [JOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Bunp! Termonepenaun 1 0 4

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

VYpoxk-konpepenuus "[Ipakrnyeckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWMCTB BELIECTB bubmorexa LIOK
" https://m.edsoo.ru/ff0a65c0
Y MaTepUalioB B LEJISIX SHEProcOepexeHus
12 KonunuectBo TEIOTHL. Y A€iibHAs bubmuorexa [IOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "Hccrnenoanue
14 SIBJIGHUS TETUIO0OMEHA MPU CMEIINBAHUN bubmmoreka [JOK
XOJIOJTHOM U Topsiueit Boabl" (00opynoBaHuE https://m.edsoo.ru/ff0a6a98
"Touka pocra")
Pacuer koaudecTBa TEILIOTHI,
15 HEOOXOUMOTO JJII HarpeBaHus Teja 1
BBIIETISIEMOTO UM TIPH OXJIAXKICHUU
Jlaboparopuas pabota "Onpenencaue
16 ILeJII?HoprTennEeMKOCTH B:IIIGCTBa" bubmmorexa [IOK
Y " " https://m.edsoo.ru/ff0a6bb0
(o6opynoBanue "Touka pocra")
17 DHeprus ToIUIMBa. Y IeibHas TEIioTa bubnnorexa [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAITNYECKUX 1;en VY aenvHas TemioTa brbmmorexa [TOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
JlabopaTopHas pabota "Omnpenenenue
19 emf)HoﬁpTenn(I:Tm HJIaBJIeII-:I/ISI npa” bubmorexa [TOK
e | | A https://m.edsoo.ru/ff0a72fe
(ob6opynoBanue "Touka pocra')
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubmuoreka [IOK

Ucnapenue

https://m.edsoo.ru/ff0a740c



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

21

Kunenne. Y neapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIEPaTypbl KUIICHHUS OT
aTMOC(EpHOTO TaBJICHHS

bubnunoreka LIOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. Jlaboparopuas pabota
"OnpeneneHne OTHOCUTEIBHOM BIaKHOCTH
Bo3ayxa" (obopynoBanue «Touka pocTtay)

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

[TpuHIMIIBI pabOTHI TEMJIOBBIX JBUTATENCH.
[TapoBas TypOuHa. /[Burareiab BHyTPEHHETO
CrOpaHus

KIIJI TenmoBoro aurarens. TemnaoBbie
JIBUTATENIH U 3alIUTa OKPYKAOIIEH Cpeibl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

3aKOH COXpaHEHUSI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX IMPOIECCax

[TonroToBka K KOHTPOJBHOU paboOTe MO
teMe "TeruoBele siBieHus. M3MeHeHne
arperatHbIX COCTOSIHUH BeliecTBa"

KontponbHast pabora o Teme "TemnoBsie

siBIeHUs. MI3MeHeHue arperatubix
COCTOSHMH BerecTBa'"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a83f2

bubmmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba pona
AIEKTPUUYECKUX 3apsT0B

30

31

VYpoxk-uccienopanue "IaeKTpU3aus TeI
VHIYKIWEH U ITPU CONPUKOCHOBEHHUH "
B3aumoaeicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

OnexTpuueckoe nojie. HanpspkeHHOCTD

32 anekTpuyeckoro nosst. [puHmun ﬁ;i?;r?wfgifr?}ifowa%
CYIEPHO3UIINU IEKTPUUECKUX MOJIEeH
33 Hocurenu 3nexkTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsia. CTpoeHue aroma
34 [IpoBOIHUKY W TUAAEKTPUKU. 3aKOH bubnmnoreka HOK
COXPAHEHUS JICKTPUYECKOr0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiecTBoBanus. ICTOUHUKH bubnnorexa [IOK
> IEKTPHHECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U
TUBJIEKTPUKN"
39 DNEeKTpUYECKU TOK B MeTaJljax, bubnnoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH
Cuna Toxka. JlabopatopHas pabora
41 "N3mepeHue 1 peryiupoBaHue CUJIbl TOKa" ﬁg{i?;;fg;gﬁ}; 0a8bd6
(o6opynoBanue «Todka pocTay)
DneKTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaGopatopHas pabota "HU3mepenue u BH6J?HOTeKa LHOK
peryJHpOBANTE HATpAKEHHA" https://m.edsoo.ru/ff0a9e14
43 CornpoTuBieHNE MPOBOAHUKA. Y ACIBHOE bubnuotexa [JOK

COIMPOTUBJICHUC BCIICCTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

Jlaboparopnas paboTa "3aBHCUMOCTH
AIIEKTPUYECKOTO COMPOTHBIICHHUS

bubnunoreka LIOK

44 MIPOBOJIHHUKA OT €T0 JIJTMHBI, IIJIOIIA N
PoBoa 8 R H" https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CCUSHHSI U MaTepHasa
(o6opynoBanue «Touka pocTay)
45 3aBUCHMOCTD CHJIbI TOKA OT HAIPSKCHHUS. bubmmoreka [JOK
3akon OMa Jy1s ydacTKa 1enu https://m.edsoo.ru/ff0aad44a
Jlaboparopuas padota "Vccienoanue
3aBUCHMOCTH CHJIBI TOKA, HIIYIIETO Yepe3
46 €3UCTOP, OT COIT OTI/IBJIGHI/IEI/HI e3HCT0pa " bubmmorexa [JOK
P P P | P P https://m.edsoo.ru/ff0aa04e
HarpspKeHus Ha pe3uctope” (o0opyaoBaHue
«Touka pocray)
47 [TocnenoBarenbHOE U MApaLICTBHOE
COCTMHEHUS TIPOBOTHUKOB
JIaboparopHas padota "IIpoBepka npaBuia
CIIOKEHHUSI HATIPSHKSHU TTPH
48 MOCIIe0BAaTEILHOM COEIMHEHUH /1B bbmmorexa [IOK
" X https://m.edsoo.ru/ff0aaa58
pesuctopoB" (ob6opynoBanue «Touka
pocTay)
Jlaboparopnas padota "IIpoBepka npaBuia
49 JUTSL CUJIBI TOKA IIPH MapajuieIbHOM bu6nmorexa LIOK
COEIMHEHNH pe3nucTopoB"” (00opynoBaHue https://m.edsoo.ru/ff0aadle
«Touka pocray)
Pemenne 3a1a4 Ha IpUMEHEHHE 3aKOHA
50 OMa 11 pa3InYHOr0 COETUHEHUS bubmmorexa TIOK
P https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnuotexa [JOK

3akoH Jlxxoynsa-Jlenua

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

Jlaboparopnas pabota "Onpenencaue

bubnunoreka LIOK

52 paboTHl M MOIIIHOCTH AJIEKTPUYECKOTO TOKA" https://m.edsoo.ru/Ff0ab3e0
(o6opynoBanue «Touka pocTay)
DJNeKTpUYecKue ey U MOTpeOuTenn

53 AJIEKTPHUECKO dHepruu B ObTy. KopoTkoe bubmorexa LIOK
SAMAIKAIE https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOJIBHOM pabOTE MO

54 TeMe "DIEeKTpUUECKHE 3apsiibl. bubnnoreka [JOK
3apspKeHHBIC Tela U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIH 31eKTpUYeCcKuil TOK"
KonTponbhas pabota mo teme

55 "DneKTpuuecKue 3apsabl. 3apsyKEHHbIE TeNa bubnnoreka [JOK
" uX B3aumoacucTsus. I1ocTOSHHBIN https://m.edsoo.ru/ffOabea8
AIEKTPUUYECKUN TOK"

56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE

57 Ypok-uccnenosanue "M3yduenue nonei bubmuoreka [IOK
MMOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnauTHoe nojie. MarHuTHoOe 1moJie 3eMiiu bubnuoreka [{OK
Y €ro 3HA4YCHHE JIJIS 'KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarHuTHoe 1nojue BuGmorexa [IOK

59 ANEKTPUYECKOT0 TOka MarHuTHoe mose
KATYIIKH ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.

60 JlaGopatopHnas pabota "N3yueHue aeicTBus Eggj;ﬁfg;?ﬁ}:f 0acT4a
MarHMTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM"
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.

61 Hcnons3oBanue >MeKTpoABUTATENICH B bubmmorexa [JOK

TEXHUYECKHUX YCTPOMCTBAxX U Ha

https://m.edsoo.ru/ff0ac86¢c
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tpa"cnopte. JlaboparopHas pabota
"KoHncTtpyupoBanue u udyueHue padoThl
AJIEKTpOABUTATEINS "

Omnbrtel @apasest. 3akoH

62 ANEKTpOMarHuTHOM nHAyKIuu. [IpaBuno 1
Jlenna
Dnektporereparop. CrocoObl MOTydeHUs
63 ANEKTPUUICCKON dSHEPTUU. DIIEKTPOCTAHIINN 1
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTUU
[ToaroroBka Kk KOHTPOJILHOU paboTe Mo
64 TeMe "DIEeKTpUYECKHEe U MATHUTHBIE 1
SIBJICHUS "
KonTponbnas pabota no teme bubmmoreka [JOK
65 1
"DNeKTpUYECKNE U MarHUTHBIE SIBJICHUSA" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubnuorexa [IOK
66 " " 1 .
TeMe ""TeruioBblIe IBIICHUS https://m.edsoo.ru/ff0acc5e
67 PezepHblil ypok. Pabora ¢ TekcTamu o 1 bubmuoreka [IOK
teMe "[1oCTOSHHBIN 2IEKTpUUECKU TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblil ypok. Pabora ¢ Tekctamu 1o 1
Teme "MaruuTHeie siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

9 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
nudpoBbie
Ne ni/m Tema ypoka KouTpoabHubie bp
Beero oOpa3oBaTesibHbIE
padoThI
pecypchbl
1 Mexanunueckoe aBrkeHue. MarepuanbHas 1 0
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK
2 1 0
MEXaHUYECKOTr'0 IBHKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOIIMHENHOE IBUKEHIE 1 0 bubnmorexa LHOK
P p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE
4 nBikeHue. CpeqHsst 1 MTHOBEHHas 1 0
CKOPOCTh
[IpsimonuHetHOEe paBHOYCKOPEHHOE bubnuoreka [IOK
5 1 0
JBUKCHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSMOTUHEIHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1 0
CKOPOCTH
JIaGopartopHas pabota "Onpenenenue
7 CKO peHI/ISII) TeJ‘If IpHU aBHOpCKO €HHOM 1 0 bubmmorexa [TOK
YEROP PP . YEKOP | https://m.edsoo.ru/ff0adb18
JIIBIYKEHUHU 110 HAKJIOHHON IIJIOCKOCTH
8 CBo6oanoe magenue tei. OneiTel [anunes 1 0
PaBHOMEpHOE JBIKEHUE TIO OKPYKHOCTH.
9 Tlepnon v yactora oopatenus. JIuneiinas u 1 0 Eubmorexa IIOK
p p ’ https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE 1 0



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

bubmuorexa [JOK

11 [Tepserii 3akon HproToHa. BekTop critbt https://m.edsoo.ru/ff0ac612
12 Bropoii ?:aKOH HeroToHa. bubnmoreka [JOK
PaBHopelicTByOIIAsA cHila https://m.edsoo.ru/ff0ae72a
13 Tpertunit 3akon Hetotona. Cynepno3unus bubnnoreka HOK
CUIl https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB bubnnoreka HOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cwnaympyrocmu. Sakon I'yka i meon iz
16 Pemenue 3amau no teme «Cumna yrnpyroctu»
17 JlaGopaTtopHast pabota «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cuura Tpenus https://m.edsogru/fanf738
bubnuotexa [JOK
19 Pemenue 3amau mo reme «Cuiia TpeHUs https://m.e dsogru /#0826
20 JlaGopaTtopHast pabota "Onpezenenue bubnunorexa [JOK
KO3 uIIMeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HetoTOHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffO0afb8e
Cuta TS)KeCTH Y 3aKOH BCEMUPHOTO
22 TATOTEHHUS. Y CKOpEHUE CBOOOTHOTO bubmmorexa [TOK
https://m.edsoo.ru/ff0af044
naJCHUS
VYpoxk-koHpepennus "JIBuxeHue TET BOKPYT
23 rpaBUTalOHHOrO 1eHTpa (ConHevHas

cucrema). ["amaktuxu"



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

24 Pemenue 3agau mo teme "Cuina TSOHKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTI'O TSATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocMu4eckasi CKOpOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUATbHOW TOUKHU.
26 AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe bubnnoreka [HOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIleHus
27 MowmeHT cuibl. LleHTp TshkecTH
28 Pemenue 3agad mo reme "MOMEHT CHJIBIL. bubmuoreka [JOK
Hentp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo
29 TeMe "MexaHnuecKoe JIBIKEHUE bubmmorexa [JOK
. "H ' https://m.edsoo.ru/ffob0408
BzaumopeiictBue Ten
KonTponbhas pabota no Teme
30 "MexaHn4yeckoe ABUKEHUE bubmmorexa [OK
. 8 ) ’ https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue Ten
Nmnynbe Tena. Umnynbse cuibl. 3aKoH
31 COXpaHEHUsI UMITYJIbca. YTIPYroe u bubmorexa HOK
P Y o pyT https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoIeiicTBUE
Pemenne 3aga4 1mo teme "3akoH bu6nmoreka [JOK
32
COXpaHEHHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHdpepenuus "PeakTuBHoE
JBUKEHHE B IPUPOJAE U TEXHUKE"
bu6mmorexa [IOK
34 M 0
CRAMIACCkad pabota 1 MOIHOCTS https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U bubnuotexa [JOK

CHUJIbI TPCHUSA

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JlaboparopHas pabota «Onpenenenue
paboThI CHIIBI TPEHHS TTPU PABHOMEPHOM

3 JIBUKEHHUH TeJa 10 TOPU30HTATbHON
MOBEPXHOCTU»
37 Cas3b dHepruu u padoTsl. [loTeHnanpHas
SHEPrus
Kunernueckas sueprus. Teopema o bubmuorexa [JOK
38 .
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabora «M3y4yeHue 3akoHa bubnnoreka [JOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHoe IBUKEHHUE H €TO bubmuorexa [JOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanus. BeiHyK1eHHbIe bubnuorexa [JOK
KoJjeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTnuecKkuil ¥ IPYKUHHBIN MassTHUKH
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepplzloz[a KOJIHe6aHHﬁ OT JKECTKOCTHU bubmmorexa [TOK
https://m.edsoo.ru/ffOb197a
MPYKUHBI U MAacChl TPy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
KOJIe0aHUSIX
JlaGopaTtopHas pabota «OrnpeneneHue
46 YaCTOTHI ¥ TIEPHOJIa KOJIeOaHmi bubmuoreka [JOK
MPYKUHHOTO MasiTHUKa» (000pyaoBaHue https://m.edsoo.ru/ffOblaec
«Touka poctay)
47 JlaGopatopHas pabota «IIpoBepka bubnuorexa [IOK

HE3aBHCHMOCTH NepHoJia KojebaHuii rpysa,

https://m.edsoo.ru/ffOb197a



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

MOJIBEIIICHHOTO K HUTH, OT MacChI Tpy3a»
(o6opynoBanue «Touka pocTay)

Mexaunueckue BoinHbl. CBOKMCTBA

48 MeXaHU4YeCKuX BOJH. [IpoosbHbIE U bubmmorexa LIOK
P https://m.edsoo.ru/ff0b21fe
[IOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepenius "MexaHHYeCKUE BOJTHBI
B TBEPAOM Teiie. CeiCMUYECKUE BOTHBI"
BYK. PacnipocTpaneHue u oTpakeHue 3ByKa
50 3Byk. Pacmpoctp P yK
51 VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
OMKOCTb 3BYKa U BBICOTa TOHA.
59 I'p YK
AKyCTHYECKUI pe30HaHC
53 Ypok-koHpepenmus "YapTpa3Byk u bubnuorexa [JOK
UHQPaA3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O Eub 1OK
noIMoTeKA
o4 TeMe "3aKoHbl COXpaHeHus. Mexannyeckue
\ https://m.edso0.ru/ff0b25f0
Kosie0aHusl U BOJIHBI
KonrtpomnbHas padoTta no Teme "3aKoHbl
55 coxpaHeHus. MexaHndeckue KouebaHus u
BOJIHBI"
56 DNEKTPOMAarHuTHOE IOJIE. bubnnorexka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepenrus "[lkana
58 AJIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue bubnuoreka [IOK

ANIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM
cBs3n”

https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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https://m.edsoo.ru/ff0b2fe6

VYpok-uccnenosanue "M3ydueHne cBOiCTB

bubmuoreka [JOK

59 3IEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
p | https://m.edsoo.ru/ffOb2c6c
MOOMIIBHOTO TeledoHa
60 Pemienue 3aau Ha onpeielIeHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
DJIEKTpOMarHuTHasi Ipupo/ia CBETa. bubnnoreka [HOK
61 .
CxopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsiMonuneitHoe
62 acnpocTpaHeHue cBeta. 3armenust ConHia bubmmorexa LOK
pacupoctp ' https://m.eds00.ru/ff0b3658
u Jlynsl
3aKoH OTpaxxeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMECHECHHE 3aKOHA OTPAKCHHUS bubmorexa LHOK
P p https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopHast pabora "HccnenoBanue
66 3aBUCHMOCTH yTJia NPEeTOMIIEHUS] CBETOBOTO
Jy4a OT yIJia aJieHHus Ha TpaHuIle "BO3ayX-
crekso""
Vpoxk-koupepennus "Mcrnonp3oBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHASI CBSI3b"
bubmuorexa [JOK
68 Jluna3el. OnTHYecKas Cuiia JIMH3BI 1

https://m.edsoo.ru/ffOb3f2c
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bubmuorexa [JOK

69 [TocTpoenue n3o0pakxeHUi B JIMH3AX httos://m.edsoo.ru/fob4da
JlabopaTtopHas padora "Onpeneieaue
70 (bOKyEHOFI()) paC(IJ)TOﬂHI/Iﬂ u oIr)ITquCKofI CHJTBI bubmmorexa [JOK
~ https://m.edso0.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JTUH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmmorexa LHOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "edexrsr 3penus. Kak
COXpaHUTb 3peHue"
Paznoxxenue 6ernoro cBeta B CIIEKT.
74 OnebiTel HetoToHa. Coxxenue bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
CHEKTpAIBHBIX IIBETOB. /luctepcus ceta
JlaboparopHas padota "OnbITHI 110
75 pa3JI0XKEHUIO OENOro CBEeTa B CIEKTP U bubnuoteka [JOK
BOCIIPUATHIO LIBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaAOII0/IEHUU Yepe3 I[BETOBbIE GUIBTPHI"
Ypoxk-nipaktukyM "BoHOBBIE CBOWCTBA
76 CBeTa: AMcIepcus, MHTeppepeHns U
mudpaxius"
77 OmnbiTel Pesepdopa v mianeTapHasi MOJIEb bubnuotexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa
79 Hcnyckanue v MOrJonieHrue CBETa aTOMOM. bu6mmorexa [IOK
KBanTsl. JInHelyaTbie cieKTpEI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnmnorexa [JOK

WCITyCKaHUs"

https://m.edsoo.ru/ff0c1550
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bubmuorexa [JOK

81 PaMOBKTHBROCTE 1 €8 Bk https://m.edso0.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnmoreka [JOK

82
MOJCIb https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHbIe peBpatienus. M30Tombl bubmiorexa LIOK

https://m.edsoo.ru/ff0clal4

84 Pemienue 3amgau no teme: "PagnoakTuBHbBIE bubnmoreka [JOK
npespauieHus " https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmana

86 Ypok-kondepenius "PaguoakTuBHbIC bubnuorexa [JOK
U3JIy4€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsI0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBsI3u aTOMHBIX s1ep. CBs3b bubnnoreka [JOK
MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "fAnepHeie
peakuun"

90 Peakiiuu cuHTe3a M IeNeHUS sEp. bubnunorexa [JOK
Ucrounuku sueprun ConHia u 3BE311 https://m.edsoo.ru/ffOc1e88
Ypok-koHpepeHuus "SAnepHas sHepreTUkKa.

91 JleficTBHSA paguOaKTUBHBIX U3y4YE€HUN Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJILHOU paboTe 1Mo

92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnnorexka [JOK
ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

03 KonTtponbHas pabora o Teme

"DneKTpOMarHuTHOE MOJIE.
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DJIeKTpOMarHuTHbIE BOJIHBI. KBaHTOBbBIE
sBieHus"

[ToBTOpenue, o606meHue. JlabopatopHbie

bu6mmoreka [IOK

94 1
pabotsl o kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600eHNE. Permenue

95 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmmorexa [IOK
ﬁ) " 8 https://m.edso0.ru/ff0c2572

TennoBsie Mporecchl
IToBTOpenue, 0600IIeHNE. Perenue

96 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmorexa [TOK
P . A https://m.edsoo.ru/ff0c2a22
"KIIJI TemmoBbIX aBurarencii'”

[ToBTropenue, 0600menue. Pemenne

97 aCUETHBIX M Ka4E€CTBEHHBIX 3aJ1a4 II0 TEME 1 bubnmorexa LHOK
p https://m.edsoo.ru/ff0c2b30
"KIII anexTpoycTaHoBOK"

08 [ToBTOpenue, o606meHue. JlabopaTtopHbie 1 bubnnoreka [JOK
pabotsl o Kypey "CBeroBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOopenue, o6o0mmenue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBLI COXpPaHEHUS B 1 bubmmorexa [IOK

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

100 [ToBTOpenue, 0606menue. Padota ¢ 1 bubnnorexka [JOK
Texkctamu 1o TeMe "Koiebanus 1 BOIHBL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Padota ¢ 1 bubnuoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 0600meHue. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas U siepHast 1
¢buzuka"

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.W., AkiinoHepHOE 00I11ECTBO
«M3marensctBo «IIpocBemenue»

» dusuka, 8 kinacc/ [eppimkua A.B., OGIeCTBO C OrpaHUYEHHON
OTBETCTBEHHOCTBHIO «M31aTENBCTBO «IDK3AMEH

» Gusuka, 9 knacc/ [epoimkun A.B., O01IeCTBO C OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «M31aTenbcTBO «DK3aMEH»

» Gusuka: 7-i knacc: 6a30BbIM ypoBeHb: yueOHUK, 7 kiacc/ [epoimkun U.M.,
HBanoB A.U., AkuronepHoe obmiectBo «M3narensctBo «lIpocBemenue»

» dusuka: 8-i kacc: 0a30BbIN YpoBeHb: yueOHUK, 8 kiacc/ [lepoimkun Y. M.,
NBanoB A. U., AxunonepHoe o6ectBo «3narensctBo «IIpocsemnienue

» Gusuka: 9-i knacc: 6a30BbI ypoBeHb: yueOHUK, 9 kiacc/ [lepbimkun U. M.,
['ytauk E. M., VIBanoB A. U., [TerpoBa M. A., AKIinoHepHo€e 0OIIIECTBO

«M3parensctBO «IIpocBenieHne»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






