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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTENbHON 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 OOYYAlOIMXCS W OpPraHU3alhI0 H3Y4YEHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHuzanusx Poccuiickoit deaepanuu, peaau3yOMMUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

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

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

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

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemepiii B mporpaMMe no (pU3MKe MepedyeHb JabopaTOpPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa Mo (U3HKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

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

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U NpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
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 HNpU HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JlaTYuKa TEMIIEPATyPBl.

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

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmnbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

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

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

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
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 HAOIIOJICHHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABHKEHUHU. Pacué€r mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuia Kak XapakTepucTuka B3aumozeicTBus Ten. Cuiia ynpyrocTd M 3aKoH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHUs OpycKa WM IIapuKa IIo
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

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

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl KUJIKOCTA OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEp/ICBAHUE KPUCTAUIMYECKUX BEHIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOTo
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

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

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

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

HaGmronenne wu3MeHEHUsT BHYTPEHHEH OHEpPrud Tella B Pe3yJbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

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

Onpenenenue yaeabHOW TENIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHUKA. Y IEJIBHOE CONPOTUBIICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAECHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne u peryinpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIICISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0oH HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU JBUKEHUU TeNa Mo ACHCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IIOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTU4YeCKOTro
MasTHHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO NMaJeHUS.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atmenus Connua u Jlynsl. OTpaxenne csera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcrmonb30BaHME TMOJHOIO BHYTPEHHETO OTPaKCHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HptoToHa. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JIUH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NOroeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. AJb(a-, 6eTa- U raMmma-usinydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. HWszortomsl. PannoaxtuBHBIE
npespatienus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHS paauOaKTHBHBIX HW3JIIyYEHHW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: pUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIMN MOAYJIb TPEAHA3HAYEH /JIs1 CUCTEMATHU3aI[u1
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT yU4EOHBIN MpeaMeT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAay4YHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep IaHHOIO pasjelia pealus3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO]Ibl UCCIEOBAHUS (PU3UUECKUX SIBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pPE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacCTHu:
1) maTpMOTHYECKOr0 BOCTIMTAHUSA:
— IPOSIBIICHUE HHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
(bu3nUecKoil HayKu;
— HEHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;
2) rpamaaHCKOro ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA
— FOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B OOCYKJIE€HUU OOIIECTBEHHO 3HAYHUMBIX U
ATUYECKUX TPOOJIEeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHXKCHHM
du3uKy;
— OCO3HAaHHE BAKHOCTH MOPAIbHO--3TUYECKUX IMPUHIUIOB B JEATEIBHOCTH
YYEHOTI0;
3) 3cTeTH4eCKOTr0 BOCIIUTAHMS
— BOCHPUATHE ICTETUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHMUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:
— OCO3HaHUE IIEHHOCTU (PU3NYECKON HayKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHEWUILIEW COCTABISAIOMIEH KYyIbTYPHI;
— pa3BUTHE HAy4yHOM JIOOO3HATEIBHOCTH, HMHTEpeca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;
5) popMupoBaHUA KYJIbTYPbI 3I0POBbS M SMOIUOHAJILHOTO 0JIArOMOJIyYHS:
— OCO3HaHME IIEHHOCTH Oe30macHoro oOpa3a J>KM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTM TIPaBHJI OE30MACHOTO TIOBEJIEHHUS Ha
TpaHCHOPTE, Ha JOpOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JOMAlIHUX YCIIOBHSIX;
— ¢c(popMUPOBAaHHOCTH HaBbIKA pedICKCUH, TPU3HAHUE CBOETO MIpaBa Ha OIIUOKY U
TaKOro € MpaBa y APYyroro 4ejioBeKa;
6) TPy10BOI0 BOCIIMTAHMS:
— AKTMBHOE Yy4YacTHE€ B pEUICHWM MPAKTHYECKUX 3a7a4 (B paMKax CEMBbH,
00pa3oBaTeNbHON OpraHu3ali, ropojia, Kpas) TEXHOJOTHYECKOW M COLUATbHON
HAIPABIEHHOCTHU, TPEOYIOIIMX B TOM YHCTe U (PU3NUECKUX 3HAHUMH;
— UHTEpeC K MPAKTHUECKOMY U3YUCHHIO MPOQECCHiA, CBA3ZAHHBIX C (PU3HKOI;



7) 3K0JIOTHYeCKOT0 BOCITUTAHUSI:

— OpHEHTalusl Ha TNpUMEHEHHE (U3MYECKUX 3HAHUW [JIs pelIeHHs] 3a1ad B
0o0JlacCTU  OKpY’Karolleil cpeabl, IJIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MO>KHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOLIEH CPEeJIbl;

— OCO3HaHHE TIJI00ATBHOTO XapakTepa SKOJOTMYECKUX MpoOJeM U MyTed Hux
pelieHus;

8) aganTanum K M3MEHAIIUMCH YCJIOBHSAAM COUHAJBLHOH M TPHPOIHOM
cpeabl:

— NOTPEOHOCTh BO B3aUMOJCHCTBUY NP BBHIMOJIHEHUU UCCIEOBAaHUN U TIPOEKTOB
(bu3UYECKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;

— TIOBBIIEHHWE YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NeATEIIbHOCTD;

— NOoTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (GOPMYITHUPOBATH
UJIeH, MIOHATHUS, TUTIOTE3bI O GU3HUUECKIX 00BEKTaX U SABJICHUSX;

— OCO3HaHue JIe(PUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00JIacTH
du3uKy;

— IJIAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUU HOBBIX (DM3HUECKUX 3HAHUM;
— CTpPEMJICHUE aHAIM3UPOBATh W BBISBIISITH B3AMMOCBSI3U MPHUPOJIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3UUECKUX 3HAHUIA;

— OILICHKa CBOMX JIEMCTBUM C YYETOM BIMSHHUS HA OKPYXKAIOIIYK Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHMS TpOrpaMMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeAMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHBIC ICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:

eBBISIBJISITh W XapaKTEPU30BaTh CYIIECTBCHHBIC TMPU3HAKA OOBEKTOB
(s1BNIEHUI );

e YCTAaHABJIMBAThH CYIIECTBEHHBIN MpU3HAK KiIacCU(UKAIIUU, OCHOBAHUS IS
0000IIIEeHNS U CpaBHEHUS,

e BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHs B paccMaTpuBaeMbIX (pakTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;



¢ BBISIBJISITh TIPUIUHHO--CJICJACTBEHHBIE CBS3U TPU HU3YYCHUH (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JIEJIaTh BBIBOJBI C HCIIOJIH30BAHUEM JCIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYCHHH, BBIABUTATh THUIOTE3BI O  B3aWMMOCBI3SX
(bu3MYEeCKUX BEJIUYUH;

e CAMOCTOSITEILHO BBIOMpATh CIOCOO pellieHusl Y4eOHOM (PU3nyeckon 3aiauu
(cpaBHEHHE HECKOJBKHMX BAPUAHTOB pEIICHUS, BHIOOpP Hanbosiee MOIXOISIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

e ICTIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATENLCKUI MHCTPYMEHT MO3HAHUS;

e IPOBOJIUTH 10 CAMOCTOATENLHO COCTABJICHHOMY ILJIAaHY OIBIT, HECIOKHbBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCTIEOBAHUE (PU3UUECKOTO SIBJICHUS;

eOLICHMBATh HAa MPUMEHUMOCTh U  JOCTOBEPHOCTh  HMHGOPMAIHIO,
MOJIYYEHHYIO B XOJI€ CCIICIOBAHUS WU KCIIEPUMEHTA;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIECHUSI U BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

¢ IPOTHO3MPOBATh  BO3MOYKHOE  JalibHEWIIee  pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TaK)XE€ BBIJIBUTATH MPEIAIOJNIOKEHUS 00 WX pPa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunpopmanueii:

o IPUMEHSTHh PA3JIMYHBIE METOJBI, HHCTPYMEHTHI W 3alpOChl MPU MOUCKE |
oTO0pe MHPOPMALIUU WU JAHHBIX C YYETOM MPEJIOKEHHON yueOHOM pu3nuecKon
3a/1auu;

e AHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUOB U (POPM MIPENCTABIICHNUS,

e CAMOCTOSITEJILHO ~ BBIOMpaTh  ONTUMANIbHYIO  (OpMYy  MpeACTaBICHUS
uHpOpMalMl U WUIIOCTPUPOBATH PEIIAEMbIE 3a/auyd HECIOXHBIMH CXEMaMH,
JuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

eB XO07Ic OOCYXJeHUs Yy4yeOHOro maTepuana, pe3yJbTaToOB J1abOpPaTOPHBIX
paboT M TPOEKTOB 3aJaBaThb BOMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMbl W
BBICKA3bIBaTh HJEH, HAlEJCHHbIE HAa pEUIeHUWEe 3a/Jauyd W MOAJepKaHue
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

¢ COTIOCTABIIATh CBOM CYXKJICHUSI C CYKJICHHUSIMU JIPYTUX YYACTHUKOB JUAJIOTa,
OOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UIIHUI;

¢ BEIPAKATH CBOIO TOYKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

e TyOJTUYHO TMPECTABIATh PE3YJBTATHl BHITIOJHEHHOTO (PH3WYECKOTO OIBITA
(3KCnIEpUMEHTAa, UCCIIEOBAHUS, IPOEKTA);

e TIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W WHIWBUyTBHON
paboThI MPHU pelIeHN KOHKPETHON (DU3NIECKO MpoOIeMBbl;



 IPUHUMATH LIEJIH COBMECTHOM JESITENbHOCTH, OPTaHU30BBIBATH ACUCTBUS 110
e€ JOCTI)KEHHUIO: pacHpelensaTh pojii, OOCYKAaTh NPOLECChl U Pe3ysIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

¢ BBIIIOJIHATH CBOIO YacTh PabOTHI, TOCTUTAsi KAUECTBEHHOTO pe3yibTara Io
CBOEMY HAIPaBICHHUIO M KOOPAMHUPYS CBOHM JEHCTBHA C APYTUMH WiCHAMHU
KOMAaH/Ibl;

¢OILICHMBATh KA4e€CTBO CBOETr0 BKJaJa B OOLIMIl MPOIYKT MO KPHUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBHSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSIX, TPEOYIOITNX IS
petieHus GU3NIECKUX 3HAHUM;

*OPUEHTUPOBATHCA B  PA3NMMYHBIX  MMOAXOJAX  NPUHATHS  pEHICHHUN
(MHIMBUAYaTbHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATUE PEIICHU TPYIIIO);

*CaMOCTOSITEIbHO COCTAaBJIATh aJITOPUTM DPELEHUS (PU3NYECKONW 3aJauM WIH
IUTAaHa MCCIIEJIOBAaHUA C YYETOM HMMEIOMIMXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MPEAJIaraeéMble BApUaHThI PEIICHUH;

eJICTIATh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

e IaBaTh aJICKBATHYIO OIICHKY CUTYallUH U TIpeJiaraTh TUIaH €€ U3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHKEHUS  (HEAOCTUKEHUs)  pe3yibTaToB
TIeSITEIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

¢ BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS
bu3MYecKOoro MccleoBaHUsl WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEILCTB,
W3MEHUBIIUXCS CUTYyaIlWid, yCTAHOBJICHHBIX OIMOOK, BOSHUKIINX TPYTHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJIbTaTa LIETU U YCIOBUSIM;

e CTaBUTH ce0s HA MECTO JAPYTOro YeJIOBEKa B XOJ€ CTOpa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;

e IPU3HABATh CBOE MPAaBO HA OUIMOKY MpH pelleHuu (HU3NUECKUX 3a]a4 WU B
YTBEPXKACHHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ MPaBO JPYToro.

INPEAMETHBIE PE3YJIBTATBI

K koH1y o0yueHnust B 7 KJjiacce npeMETHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e ICTIOJIL30BATh TTOHATHS: (PU3UUECKHE U XUMUUYECKUE SBJICHUS, HAOI0IeHHE,
HKCIIEPUMEHT, MOJI€Nb, THUIOTE3a, E€IWHULIBI (PU3MYECKUX BEJIMYMH, aTOM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelllecTBa (TBEPIOE, JKUIKOE, ra3o00pa3Hoe),



MEXaHUYeCKOe [BW)KCHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOJIHHEHHOE),
TPAeKTOPHs, PaBHOJCHCTBYIOIIAs cuia, AedopMmarus (ynpyras, IiacTUdeckas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

e paznuuaTh sBieHUS (AUQGy3Usi, TEIUIOBOE BUXKEHUE YaCTHUIl BEIIECTBA,
paBHOMEpHOE JABUKEHUE, HEPAaBHOMEPHOE JIBIXKCHHE, MHEPIIMSI, B3aHUMOJICHCTBHE
T€J, pPaBHOBECUE TBEPIABIX TEN C 3aKPEILUIEHHOM OCBIO BpalleHUs, Iepeaayda
JABJICHUSI TBEPABIMU TEJIAMH, XUAKOCTSIMU M ra3aMH, aTMOC(PEpPHOE HaBJECHHE,
IJIaBaHUE TeJd, IMPEBpAIllCHUs] MEXaHWUYECKOM SHEpPruM) IO ONUCAHUIO HX
XapaKTEpHbIX CBONCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOUIMX JaHHOE
busnuecKoe SIBICHHUE;

epacmo3HaBaTh MPOSIBIICHUE  U3YUYCHHBIX  (UBUYECKUX  SIBJICHHM B
OKpYXalOllleM MHUpPE, B TOM 4HClie (PU3HYECKHE SBICHHUS B NPHUPOAE: MPUMEPHI
JBIDKEHUS C Pa3UYHBIMU CKOPOCTSMU B JKUBOW M HEXUBOW MPUPOJIE, NEHCTBUE
CWJIbl TPEHUS B MPUPOJIC U TEXHUKE, BIMSIHUE aTMOC(EPHOTO aBJICHUS HA >KUBOU
OpraHu3M, IUJIaBaHuWE pPbIO, pblYard B TeJI€ YEJIOBEKAa, NPHU 3TOM NEPEBOJIUTH
INPaKTUYECKYI0 3a/7adyy B y4eOHyI0, BBLACIATH CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) PU3MUECKUX SBICHHUII;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeN W (PU3UYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckrue BeIWYUHBI (Macca, 00BEM, IJIOTHOCTh BEIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEIIHSASI CKOPOCTb, CHJIa YINPYIOCTH, CUJa TSDKECTH, BEC Telsa, CHIIa
TpeHus, AaBieHue (TBEPAOro Temna, >KUAKOCTH, rasza), BbITAJIKHUBAIOUIas CuUJja,
MEXaHHUYecKass paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KOd(hHUIIHMEHT
MOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KHHETUYECKAsI U MOTEHIMAIbHAS YHEPTHs ), PU
OMMMCAHUK TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJIb3YEMbIX BEJIHYUH,
uX OOO3HAUeHUS W EAWHUIBI (U3MYECKUX BEIUYHWH, HAXOAWTH (OPMYJIBI,
CBSI3bIBAIONIUE NAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMH BEJIMUYMHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS W TPOIIECCHI,
UCIIOJIb3Ysl MPaBWJIA CIOKEHMsI CHII (BIOJIb OJHOM mpsMoit), 3akoH ['yka, 3akoH
[Tackansi, 3akoH ApxuMmena, MPaBWIO paBHOBecHs pblyara (OJI0KA), «30JI0TOE
NpaBUJIO» MEXaHUKH, 3aKOH COXpPaHEHUS MEXaHWYECKOM BSHEpPruH, MpHU ITOM
JaBaTh CJIOBECHYIO (DOPMYJTUPOBKY 3aKOHA W 3alMCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKCHHUE;

e O0BACHATH (PU3MUYECKHE SIBJICHHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYECKHX I1aroB
C onopoit Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3MUECKUX SBICHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;



e pemIaTh pacu€THbIC 3a1a4u B 1—2 1eWCTBUSA, UCTIONB3YS 3aKOHBI U (POPMYJIBL,
CBsI3bIBAIOIIME (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajiW3a YCJIOBUA 3a7auu
3aIlMChIBaTh KPAaTKOE YCJIOBUE, MOACTABIATh (PU3HUECKUE BETMYUHBI B (POPMYJIBI U
MPOBOJUTH PACUEThI, HAXOUTh CIIPABOYHBIC JTAHHBIE, HEOOXOIUMBIE ISl PEIICHUs
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHON PU3NYECKON BETUUNHBL;

e pacrmo3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pEHIUTh TpPU TMOMOIIU
¢u3NYeCKUX METOAOB, B ONUCAHUHM HCCIECAOBAHUS BBIICISATH IPOBEPSIEMOE
npeanosoxkeHue (TUMOTE3y), pasziudyaTb M HHTEPIPETHPOBATH IMOJIYUYECHHBIN
pe3ynbTaT, HAXOJAUTh OITMOKHU B XO/JI€ OIbITA, JIeJIaTh BHIBOBI [0 €T0 pe3yJbTaTaM;

e IPOBOJIUTH OMBITHI IO HAOIIOICHUIO (DU3NUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB Ten: (POpMyIHMpOBaTh MPOBEPSIEMBbIE MPEANONIOKEHUS, COOHPATH
YCTaHOBKY W3 TPEIJIOKEHHOTO OOOpYIOBaHMs, 3alUChIBaTh XOJA OIbITa H
(GbopMyIIMpOBaTh BHIBOJIBI;

* BBITIOJIHATH NIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tela, 00bEMa,
CHJIBI M TEMIIEpaTypbl C MCHOJIB30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMUChIBATh MOKa3aHUs TPUOOPOB C YUETOM 3aIaHHOM aOCOJIFOTHOM MOTPEIIHOCTH
U3MEPEHUN;

* IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTHU OJIHOM (PU3MUECKON BEIMYUHBI OT
JPYroi C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTU MyTH PaBHOMEPHO
JIBUKYIIETOCS Tella OT BPEMEHU JBIKCHHUS Tela, CHIIBI TPEHUS CKOJBKEHHUS OT
Beca Teja, KadyecTBa OOpabOTKU MOBEPXHOCTEH Tel U HE3aBUCUMOCTH CHIIbI
TPEHHsI OT IUIOIIAJU CONPUKOCHOBEHHS TE€Jd, CHJIbl YHPYTOCTH OT YIJIMHEHMS
NOPYXUHBI, BBITAJIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTH Tela U OT
IUIOTHOCTU KHUJIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teja, OT INTyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TENO, YCIOBUW TUTABAHUS TEJN, YCIOBUN PAaBHOBECHS phluara
u OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUM Y4E€OHOIO HCCJIEAOBaHUS, COOUpATH
YCTAaHOBKY M  BBINOJHATh H3MEpPEHUs, Cleays MpeUIoKEHHOMY IUIaHy,
¢ukcUpoBaTh pe3yJabTaThl MOJYUYEHHOM 3aBUCHUMOCTH (PU3NYECKUX BEIUYUH B
BUJIE TPEIVIOKCHHBIX TaOiuil W TpaduKOB, JeNaTh BBIBOJIBI MO pe3yabTaTam
UCCJICIOBAHMS,

¢ IPOBOJIUTh KOCBEHHBIC M3MEPEHHUS (U3NYECKUX BEIMUYMH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CUja TPEHHUS CKOJBKEHHsS, IaBJICHHE
BO3/lyXa, BBITAJKMBAIOIIAs CUJIA, JEUCTBYIOIIAs Ha MOrPYKEHHOE B KUAKOCTD
Ten0, KOA(D(PUIMEHT TMOJE3HOr0 JEHCTBUSA MPOCTHIX MEXaHU3MOB), CIEIys
OPEIJIOKEHHOW  MHCTPYKIIMU: TPU  BBIIOJIHEHWHW  HW3MEPEHHH  CcoOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE HCKOMOM BEJIMYUHBI;

e COOJIO/IATh MpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;



e YKa3bIBaTh TPHUHIIUIEI JCHCTBUS NPUOOPOB M TEXHUUYECKHX YCTPOUCTB:
BECHI, TEPMOMETp, JMHAMOMETP, COOOIIAIOIMHUECS COCYIbl, OapoMeTp, phIyar,
ITOJIBYDKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IUIOCKOCTE;

e XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUA  U3YYEHHBIX MOpuUOOpPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMUCAHUA (B TOM YUCIE: MOAIIUITHUKH,
YCTPOMCTBO BOJOINPOBOAA, THUIPABINYECKUN TPECcC, MaHOMETpP, BBICOTOMED,
MOPITHEBOM HACOC, apeoMeTp), WCIOJB3YysS 3HAHUA O CBOWCTBAX (PU3MUECKHUX
SBJICHUI U HE0OXoAuMbIe (PU3NUYECKUEe 3aKOHBI U 3aKOHOMEPHOCTH;

e IPUBOJUTH TPUMEPHI (HAXOIUTH UHMOPMAIIUIO O IPUMEPAX ) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM KU3HU IS oOecreueHus
0e30MacHOCTH NpU OOpallleHuu C MpUOOpaMU M TEXHUYECKUMH YCTPONCTBAMH,
COXpPAHEHHS 3J0pOBbSi M COOIIOJICHUSI HOPM DJKOJOTHYECKOTO TOBEACHUS B
OKPY>KAIOIIEH CPELE;

¢ OCYIIECTBJIATH OTOOP HMCTOYHHUKOB uHpopManuu B HWHTepHeTe B
COOTBETCTBHHM C 3aIaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUIN
U MyTEM CPaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIICNATh MH(OpMAIHIO, KOTOpas
SBJISIETCS MPOTUBOPEUMBOMN MUITU MOXKET OBITh HEJOCTOBEPHOM;

e ICTIOJIb30BAaTh MPU BBHIMOJHEHUU YYEOHBIX 3aJlaHUi HAyYHO--TIOMYJISIPHYIO
JUTEPATYpy (HPU3UYECKOTO COIEpkKAHUS, CIPABOYHBIE MaTepUalIbl, PECYpPChl CETH
NutepHer, BiajeTh MNpUEMaMH KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPAaTKWE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMAIMK (PU3MUECKOTO COJACp>KaHUS, B TOM YHCIIC
nyOJUYHO JIeNlaTh KpaTKHue COOOIIEHHS O pe3yJbTaTax MPOEKTOB WIIM y4eOHBIX
WCCIICIOBAHUM, TPU 3TOM TPaMOTHO HCHOJIb30BaTh H3YYEHHBIA MOHATUHHBIN
amnmnapar Kypca (pU3MKHu, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTALIUEH;

elIPY BBIMOJHEHUU YYEOHBIX TPOEKTOB M HCCJIEAOBAHHUM paclpeneisiTh
00s3aHHOCTH B TPYIINE B COOTBETCTBUH C MOCTABJICHHBIMH 3a/Ja4aMHU, CICAUTH 3a
BBITIOJTHEHHWEM TIIJIaHA JICUCTBUM, aJ€KBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B
JEATEeIIbHOCTh  TPYIIbI, BBICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOIECHCTBUE,
YUYUTHIBAS MHEHUE OKPYKAIOITHX.

K xonIy o0yuenus B 8 kijiacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

* ICIIOJIH30BaTh TOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBIKCHUE
aTOMOB M MOJICKYJI, arperaTHbleé COCTOSIHMSI BEIIECTBA, KPUCTAUNIMUECKUE W
amop(HBIC Tena, HACHIIMICHHBIH W HEHACHIIIEHHBIM Map, BIIAXKHOCTh BO3IyXa,
TeMnepaTypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOW JBUraTelb, 3JIEMEHTAPHBII
ANEKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOE TI0JIe, MPOBOJHUKUA W JAURJIEKTPHUKH,
MTOCTOSTHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE TIOJIE;



e pa3vyaTh SBJIEHUA (TEIUIOBOE pACIIMPEHHWE W CXaTue, TeIlonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBAHHME, KANWUIAPHBIE SBJIEHUS, HCIApEHHUE,
KOHJICHCAIusl, IUIaBJI€HHUE, KpuUcTaum3auus  (OTBEpJIeBaHUE),  KUIICHUE,
Terionepeaaya (TeryIonpoBOAHOCTb, KOHBEKIIUS, U3IIyYEHHE), AIEKTPU3alUs TeT,
B3aMMOJICUCTBUE 3aPSAJIOB, JEHCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICUCTBHE MAarHUTOB, JEHCTBUE MAarHUTHOI'O MOJISI HA MTPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAs WHAYKLMS) MO ONUCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e paClio3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBIICHUM B
OKpYXalollleM Mupe, B TOM 4yucie (U3MYECKUe SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWJUIAPHBIE SIBJICHUSA B MPHUPOJAE, KPUCTAIIBI B
npupoae, wusznydeHue ConHila, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bI,
oOpa3oBaHME POCHI, TyMaHa, UHEsI, CHETa, SJIEKTPUUECKUE ABJICHUS B aTMocdepe,
AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MoJjie 3eMild, Apeld MoarocoB,
pOJIb MarHUTHOTO TOJISI JUIsl JKM3HU Ha 3emile, MOJSIPHOE CHUSHUE, NPU ITOM
NEPEBOUTh MPAKTUYECKYI0 3a/ayy B Y4e€OHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

* OIIUCHIBATh WU3YUYECHHBIC CBOICTBA Te€Nl W (PU3MUECKUE SIBICHUS, UCIOJB3YS
¢uznyeckue BETUYMHBI (TemrepaTypa, BHYTPEHHSSI JHEpPrusi, KOJIUYECTBO
TEIJIOTHI, yJAeJbHasg TEIUIOEMKOCTh BELIECTBA, YAENbHAas TEIJIOTa IUIABJICHHS,
yaelbHas TEIJIoTa NapooOpa3oBaHUs, YAENbHass TEIJIOTa CropaHus TOIUIMBA,
KO3(p(GUIUEHT TOJE3HOTO JACWCTBHUS TEMJOBOW MAalUHBI, OTHOCUTEJIbHAs
BJIQXHOCTh BO3AYyXa, DJJEKTPUYECKHHA 3aps], Cuwia TOKA, JJIEKTPUYECKOE
HaIpSDKEHUE, COMPOTUBJIEHUE MTPOBOJIHMKA, YJIEIBbHOE CONMPOTUBIIECHUE BEILECTBA,
paboTa M MONIIHOCTb JJIEKTPUYECKOTrO TOKa), MpPU ONHUCAHUHM MPaBUIBHO
TPakToOBaTh (PU3UYECKUN CMBICT HCHOJNb3YEMbIX BEIUYUH, OOO3HAUYCHHUS W
eIMHULBl (PU3MYECKUX BEJIWYUH, HAXOAUTh (HOPMYIbI, CBS3bIBAIOLINE JaHHYIO
(Gu3NYECKyI0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH I'paUKU MU3YyUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIEHUS U MPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHUS
BEILECTBA, NPUHLHUII CYNEPHNO3ULUU IOJEeH (HAa Ka4eCTBEHHOM YPOBHE), 3aKOH
COXpaHeHus 3apsaa, 3akoH Oma Ui ydacTka 1nenu, 3akoH /[xoyns—JIeHna, 3akoH
COXpaHEHUs! SHEPTUuu, MPU ATOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aMKChIBATH €T0 MATEMATUUYECKOE BhIPAXKEHUE;

¢ 00BSCHATH (DU3MUECKHE MPOLECChl M CBOMCTBA TEld, B TOM YHUCIE U B
KOHTEKCT€ CHUTyalHUld MPAKTHKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX IIaroB



c omopod Ha 1-2 W3y4EeHHBIX CBOMCTBa (U3UYECKUX SIBICHHUM, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pelIaTh PacUETHBIE 3a]1a4 B 2—3 NEHCTBHS, UCIOJIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE AaHalM3a YCJIOBHUS 3aJauu
3alMCBIBATh KPATKOE YCJIOBHME, BBIABIATH HEAOCTATOK [AaHHBIX JUIS PEIICHMS
3aJa4uM, BHIOMpaTh 3aKOHBI U (HOpPMyNbI, HEOOXOAMMBIE s €€ pelIeHHs,
IPOBOJUTH PAaCUYETHl U CPABHUBATH MOJTYYEHHOE 3HAYCHHUE (PU3HYECKON BETUUUHBI
C U3BECTHBIMU JaHHBIMY;

e pacro3HaBaTb HpPOOJIEMBbI, KOTOPbIE MOXHO pEHIMTh MpU I[OMOIIU
(uU3NYECKUX  METOAOB, HCHOJB3YyS ONHMCAHHWE  HUCCIEIOBaHUs, BBIICIATH
IIPOBEPSAEMOE IPEANOJIOKEHNE, OLEHUBATh MPABUIBHOCTH IOPSAKA ITPOBEACHUS
WCCIICIOBAHMSI, 1€JIaTh BBIBOJBL;

* IPOBOJUTH OTIBITHI 10 HAOIIOAEHUIO (PU3NUECKUX SBJICHUHN WIH PU3NUECKUX
CBOMCTB TeJ (KanmWUISIPHBIE SBJICHUS, 3aBHUCHUMOCTbH JABJICHUS BO3JyXa OT €ro
o0BbéMa, TeMmIepaTypbl, CKOPOCTH NIpoLEecca OCTBHIBAHWA W HarpeBaHus Mpu
U3Jy4eHUH OT LBETAa W3JIydarlled (MOrjomarwineld) MOBEpPXHOCTH, CKOPOCTh
WCIIAPEHHST BOJABI OT TEMIIEPATYPhl XKUAKOCTH W IUIOIIAANA €€ TOBEPXHOCTH,
IIEKTpU3aLUs TEI U B3aUMOIEHCTBHUE DIIEKTPUUECKUX 3apsAJI0B, B3aUMOJICHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIN3allisl MAarHUTHBIX TOJIEW TIOCTOSIHHBIX MarHUTOB,
JEWCTBUSL MAarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHura,
CBOMCTBA 3JIEKTPOABUTATEINS MOCTOSIHHOTO TOKa): (hOPMYJIHPOBATH MPOBEPSIEMbIE
OPENOoJIOKEHNsI, coOUpaTh YCTAHOBKY U3 MPENJIOKEHHOro 000pyI0oBaHMUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

e BBITNIOJIHATH NPSAMBIE U3MEPEHUSA TEMIIEPATyphbl, OTHOCUTEIBLHON BIIAXKHOCTH
BO3JlyXa, CUJIbl TOKA, HANpPSHKEHUS] C MCIOJb30BAHUEM aHAJIOrOBBIX MNPUOOPOB U
JATYMKOB (DU3UYECKUX BEIMYHMH, CPABHHBATh PE3YJIBTATHl MU3MEPEHHUU C YUETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

e IPOBOJIUTH MCCIIETOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKON BEIMYUHBI OT
JIPYrol ¢ MCIOJIb30BAHUEM MPAMBIX H3MEPEHUH (3aBUCHUMOCTb COIMPOTHUBIICHUS
MPOBOJAHUKA OT €ro JUIMHBIL, IUIOMIAJAN TONEPEYHOTO CEYEHUS M YIEIBHOTO
CONPOTHUBJIEHUS BELIECTBA MPOBOJHUKA, CHUJIBI TOKA, MAYIIETO Yepe3 MPOBOIHUK,
OT HalpsDKEHUS Ha IPOBOJHUKE, HCCIEIOBAHUE IIOCIEAOBATEIBHOIO U
NapaJyIeIbHOTO  COEJUHEHUH TNPOBOJHUKOB): IUIAHUPOBATH HCCJEIOBAHME,
coOMpaTh YCTaHOBKY W BBINOJHATH W3MEPEHHUS, CIEAYs MPEUIOKEHHOMY IIJIaHy,
(bUKCUPOBATH PE3yJIbTATHI MOTYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUIl U TPapUKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIENOBAHNS;

 IPOBOJUTH KOCBEHHBIE U3MEpEeHHs] (U3MUECKUX BeNUYMH (yAelbHas
TEIUIOEMKOCTh BEILECTBA, COMPOTHBICHHWE MPOBOJHUKA, pabOTa M MOIIHOCTh
AJIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs], COOMPATh IKCIEPUMEHTAIbHYIO



YCTaHOBKY, CJE€Aysd NpPEIJOKEHHOW WHCTPYKLHMH, W BBIYUCIATH 3HAUCHHE
BEJINYMHBL;

e COOJTIO/IATh TMpaBWJIa TEXHUKU O€30MacHOCTH TMpH paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

e XapaKTepU30BaTh IMPUHLUIBl  JECUCTBUS HM3YyYEHHBIX [PUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX OMHMCAaHUS (B TOM 4YHUCIE: CHCTEMA
OTOIUIEHUS JIOMOB, THTPOMETp, MapoBass TypOWHA, aMIEpMETp, BOJBTMETP,
CUETYMK  DJIEKTPUYECKOM  BHEPTUH,  DIIEKTPOOCBETUTENBbHBIE  IPUOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IIPUMEPHI), HIEKTPUUECKUE TPEIOXPAHUTENH,
AJIEKTPOMArHuT, 3JEKTPOJBUTATENlb IMOCTOSHHOTO TOKAa), HCIOJIb3Yys 3HAHUS O
CBOMCTBaxX (PU3HUYECKUX SBJICHUN U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

e paCIlO3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIIbHbBIE
npuOOpbl MO CXEMaM M CXEMaTUYHbIM PUCYHKaM (KUJIKOCTHBIH TEPMOMETD,
TEPMOC,  IICUXPOMETpP, THUIPOMETpP, JBUTATEIb BHYTPEHHEIO  CrOPAHMI,
ANEKTPOCKOIl, PEOCTaT), COCTaBISATh CXEMbl JJEKTPUYECKUX Lened ¢
NOCJIEIOBATEIbHBIM W MapajuIeNIbHBIM COEIWHEHUEM JJIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEH;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIMIO O IPUMEPaX) IPAKTUUECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM >KM3HM N7l 0OecnedeHus
0e30MacHOCTH NPU OOpallleHuH C MpUOOpaMU M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHUs! 370pOBbS M COOJIIOJCHHUS HOPM OKOJOTMYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPELE;

¢ OCYNIECTBJIATh MOUCK HWHGOpMAIMK  (U3HUYECKOTO  COJEPKAHHUS B
MHTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUM U IIYTEM CPABHEHHUSI IONIOJIHUTEIbHBIX
VCTOYHUKOB BBIIETATh MH(GOPMAIMIO, KOTOpas SBJISETCS MPOTHUBOPEUMBON WIIH
MOKET ObITh HEIOCTOBEPHOM;

* ICTI0JIB30BAaTh MPHU BBINOJHEHUN YUYEOHBIX 3aJaHUi HAy4YHO--TIOMYJIIPHYIO
auTepaTypy (PU3MUECKOro COJIep:KaHus, CIPAaBOUYHBIE MAaTEpHAIIbl, PECYPChl CETH
WuTepHeT, Bianerb NpuéMaMU KOHCIIEKTUPOBAHMS TEKCTa, MNpeoOpa3oBaHuUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC IMCHMEHHbIE W KpPATKUE YCTHBIE COOOUICHMUS,
00001ast HHGOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COJEPKaHUS, B
TOM  4YHcie  OyOJIMYHO  NPENCTaBIATh  PE3yJbTaTbl  MPOEKTHOM  WJIH
UCCJIEIOBATENLCKOW  JEATENBHOCTH, TP 3TOM TPAMOTHO  MCHOJb30BATh
W3YYEHHBIM TOHATHIHBIA anmapar Kypca (U3HKH, CONPOBOXAATh BBICTYIICHUE
MIPE3EHTALUEN;

elIPM BBHINIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUNA (PUINUECKUX
IPOLIECCOB  pacHpenessiTb O0O0S3aHHOCTM B IPYIIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJladyaMM, CJEAUTh 32 BBIIOJIHEHWEM IUIaHAa JEHCTBUH MU



KOPPEKTUPOBATh €T0, aJICKBATHO OIEHUBATh COOCTBEHHBIN BKJIAJ B JCATEIHHOCTD
TPYIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aUMOICHCTBHUE, TIPOSBIISSI TOTOBHOCTH
paspemarh KOHQIHKTHI.

K koHIty o0yueHust B 9 Kj1acce mpeIMeTHBIC PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

*WICTIOJIB30BATh  TOHATHS: CHCTEMa OTcuéra, MarepuajgbHas TOYKa,
TPaeKTOpHsi, OTHOCHUTEIHLHOCTh MEXaHWYECKOTO  JBWKCHHS, aedopmarus
(ynpyrasi,  TiacTMueckas), TpEHHE, IIEHTPOCTPEMHUTEILHOE  YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LEHTP THKECTH, aOCOTIOTHO TBEPIOE TENO, ICHTP
TSOKECTH TBEPJOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJICOAHHUS M BOJIHBI, 3BYK,
nH(Pa3BYK U YIABTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI, IITKAJIA 3JIEKTPOMArHUTHBIX
BOJIH, CBET, OJU30PYKOCTh ¥ MallbHO30PKOCTh, CHEKTPHI HCITYCKaHHUS |
MOTJIONIEHUS, aib(a-, 0eTa- U TaMMa-u3IyueHus, U30TOMbI, SJEepPHAs DHEPTETHKA;

epa3iMyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIDKEHUE, PAaBHOYCKOPEHHOE TMPSMOJUHEHHOE NBW)KCHHE, CBOOOJHOC MajcHUE
TeJI, PABHOMEPHOE JIBIKCHHE TT0 OKPYXKHOCTH, B3aUMOJICHCTBUE TEJI, PEAaKTUBHOE
JIBIDKEHUE, KoJieOaTenhbHOE  JBMIKEHWE  (3aTyXalolmue W BBIHY)KJICHHBIC
KoJieOaHus1), pe30HaHC, BOJHOBOE JBUKECHHUE, OTPAKEHUE 3BYKA, MPSIMOJIMHEHHOE
pacnpocTpaHeHHE, OTpaKECHHUE U TPEJIOMJICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpa’keHHE CBETA, pa3ioKeHue OeJIoro CBeTa B CIIEKTP M CIOKEHUE CTIEKTPATbHBIX
I[BETOB, ANCIEPCHUSI CBETa, €CTECTBCHHAS pPATUOAKTUBHOCTh, BO3HUKHOBEHHUE
JMHENYATOro CHEeKTpa U3yYeHHUsI) MO OMUCAHUIO MX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SBIICHUE;

epacrmo3HaBaTh MPOSBICHUE  W3YYEHHBIX  (PU3UYECKHX  SIBICHUU B
OKpYXaromeM MHUpe (B TOM 4YHCIIe (GU3NYECKHE SBICHUS B MPHUPOC: MPUIUBHI
OTJIUBEI, ABWKEHHUE TuTaHeT COJIHEYHOW CUCTEMBI, PEaKTUBHOE JIBIKCHUE JKHUBBIX
OpraHU3MOB, BOCTPUATHE 3BYKOB XHBOTHBIMH, 3€MIICTPSICEHHE, CEMCMHYECKUE
BOJTHBI, ITyHAMH, 9X0, [[BETA TEJI, ONTHYECKHUE SBJICHUS B IPUPOE, OMOTOTHIECKOE
JNEUCTBHE BHUAMMOTO, YIbTPAadUOJIETOBOIO M PEHTTEHOBCKOTO HM3JIYUYCHUH,
CCTCCTBEHHBIN PpPaTUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, PaJHOAKTHBHOC
U3ITy9CHHE TIPUPOIHBIX MUHEPAIOB, JNEWCTBHEC PAJMOAKTHUBHBIX HW3IyUYCHHHA Ha
OpraHu3M 4YeJIOBEKa), IPU STOM IEPEBOJUTH MPAKTHUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

* OTIMCHIBATh M3YYCHHBIC CBOMCTBA TEN M (YU3UYECKUE SIBICHHS, WCIIONB3YS
bu3MYecKue BENMYMHBI (CPeAHSS W MTHOBEHHAs CKOPOCTh Tela IpH
HEPaABHOMEPHOM JBMKEHUH, YCKOPEHHUE, TIEPEMEIICHHE, MTyTh, YIJIOBask CKOPOCTH,
CWJIa TPEHHWsI, CUJIa yIPYTOCTH, CUJIAa TSHKECTH, YCKOPEHUE CBOOOIHOTO TaJICHMS,
BEC TeJa, UMITYJIbC Tejla, UMITYJIbC CHJIbI, MEXaHWYeCcKas padoTa W MOIIHOCT,
NOTCHIIMATbHAST JHEPTusl Tela, TMOAHITOr0 HajJ MOBEPXHOCTHIO  3EMIIH,



MOTCHITMATBHAS JHEPTUS CXKATOW TPYXKUHBI, KHHETHYECKAas JHEPTrHs, MOJHas
MEXaHUYEeCKasl YHEPIHsl, IEPUOJ U YacTOTa KOJIeOaHHH, ATMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEJIOMIICHUS CpEAbl), MpU
ONMKMCAHUM TPABUILHO TPAKTOBATh (PU3MYECKUI CMBICI HUCIMONb3YEMBIX BEITUYHH,
0o0O3HaueHUsT W eIUHMIBl (U3MYECKUX BEJIMYMH, HaXOAUTh (OpMyIbI,
CBSI3BIBAIOIIUE JAHHYIO (PM3UUECKYIO BEIMYUHY C JPYTHUMU BEIMYMHAMHU, CTPOUTH
rpauKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIMYUH;

e XapaKTepU30BaTh CBOMCTBAa Ted, (PU3NYECKHUE SBICHUS M TMPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPaHEHUS! SHEPTUH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MIPUHIUI
CYNEpIIO3ULIMA CHJI, TPUHIUIT OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbloTOHA,
3aKOH COXPaHEHUS MUMITYJIbCa, 3aKOHBI OTPAXKCHHSI U MPEJIOMIICHHSI CBETA, 3aKOHBI
COXpPaHEHHs 3apsI0BOTO M MAaCCOBOTO YKCEN MPHU SACPHBIX PEAKIUAX, TP STOM
JlaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIllMCHIBaTh €r0 MaTEeMaTHYECKOe
BBIPKEHUE;

¢ OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHTYyallii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO--CJICJICTBEHHBIE CBS3H, CTPOUTH OOBACHEHUE U3 2—3 JIOTUYECKHUX IIaroB
C omopoil Ha 2-3 H3YyYEHHBIX CBOMCTBA (U3MUECKUX SBICHUH, (DUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epeIIaTh PACUETHBIE 3a/1a4u (OMMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCTIONB3YS 3aKOHBI U (DOPMYITBI, CBSI3BIBAIONITNE (PU3NIECKUE BEIMYUHBI: HA OCHOBE
aHaIM3a YCJIOBUS 33Jja4Ml 3alUCHIBATh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIOIINE
WM U30BITOYHBIC JaHHBIC, BHIOMPATHh 3aKOHBI U (DOPMYIBI, HEOOXOIUMBIC IS
pelIeHusl, TPOBOAUTh PACUYEThl M OICHUBATh PEATUCTUYHOCTH IMOJYyYEHHOTO
3Ha4YeHUs PU3NIECKON BEITHMUMHBI,

epacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh TMPH OMOIIH
¢u3NYeCKuX  METOAOB, UCIOJb3ysl ONHUCAaHUE MCCIEAOBAHUSA, BBIIEIATH
IpOBEPSIEMOE MPEAIOI0KEHUE, OLICHUBATh MPAaBUIBHOCTh MOPSAKA MPOBEACHUS
WCCJICIOBAHMsI, JIENaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yIbTaThl HAOTIOACHUNA U
OTIBITOB;

 TIPOBOJIUTH OMBITHI TIO HAOMIOACHUIO PU3NICCKUX SIBICHUN WITH GU3HUECKUX
CBOMCTB TeJ (M3ydeHHe BTOpOro 3akoHa HplOTOHA, 3aKOHA COXpaHEHUs YHEPruH,
3aBUCUMOCTh TE€pHOJIa KOJICOAHUN TPYKUHHOTO MasTHHKAa OT MacChl rpy3a
KECTKOCTH TIPYXKUHBI U HE3aBUCUMOCTH OT aMIUTUTYIbl MajblX KOJICOAHMIA,
NPSIMOJIMHEMHOE PacIpoCTpaHEHUE CBETA, paslIoKEHUE OENoro cBeTa B CHEKTD,
U3y4YE€HHE CBOWCTB M300pakeHHs B IUIOCKOM 3€pKaje M CBOMCTB HM300pa’KeHUs
npeaMera B coOuparoniedl JuH3e, HAONIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX
CHEKTPOB HM3IyYEHUs): CAMOCTOATEIBHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO



Habopa 000pyI0BaHMS, OMUCHIBATH X0 OMBITA U €T0 PE3yIbTaThl, POPMYIUPOBATH
BEIBOJIBL;

¢ IIPOBOJUTH TIPH HEOOXOTUMOCTH CEPHUIO TPSIMBIX WU3MEPEHUMU, OTPEICIIss
CpellHee 3HaYeHUEe U3MepsieMoil BenuuyuHbl (POKYCHOE pacCTOsTHUE coOMparouiei
JIMH3BI), 000CHOBBIBAThH BHIOOD crioco0a n3mMepeHus (M3MepUTEILHOTO Mpruoopa);

eTIIPOBOJIUTH  WCCJIEIOBAaHHE 3aBUCUMOCTEH (U3MUYECKUX BEJIUYUH C
WCITOJIb30BAHUEM TIPSIMBIX HW3MEPCHUU (3aBUCUMOCTh ITyTH OT BPEMEHH IpH
PAaBHOYCKOPEHHOM JIBMKEHUU 0€3 HayaldbHOM CKOpPOCTH, Mepuoia KoseOaHuu
MaTEMaTUYECKOr0o MaITHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yrja TMaJeHus W yrjia MpeJoMIIEHUs OT yria MaJeHus): IJIaHUPOBAThH
UCCIIEIOBAaHUE, CAMOCTOATEIBHO COOMpATh YCTAaHOBKY, (DMKCHPOBATh PE3yJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUAE TaOMUL U TpaduUKoOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

eIIPOBOJIUTH KOCBEHHbIE H3MeEpeHUsi (U3MYECKUX BEIUYUH (CpemaHsis
CKOPOCTh W YCKOpPEHHE Tela MpH PaBHOYCKOPEHHOM JBIKEHUU, YCKOpPEHHE
CBOOOJHOTO TAJCHUS, KECTKOCTh MPYKUHBI, KOADMOUIIMEHT TPEHUS CKOJIBKCHHUSI,
MexaHudeckas paboTa W  MOIIHOCTb, YacTOTa M NEpUOJ  KoJieOaHUM
MaTEMaTUYeCKOro M MPYKUHHOTO MAasTHUKOB, OINTHYECKas CHiia coOuparoiei
JUH3BI,  PaJAUOAaKTUBHBIA  (OH):  IUIAHMPOBATH  U3MEPEHUs, COOHMpaTh
DKCIIEPUMEHTAJILHYI0 ~ YCTAHOBKY WM BBITIOJIHATH ~ W3MEPCHHs,  CIEIys
MPEIIOKCHHOW WHCTPYKITUHU, BBIUMCIATH 3HAUCHHWE BEIWYWHBI U aHAJIU3UPOBATH
MOJIYYCHHBIC PE3YJIBTATHI C YUETOM 3aJJaHHOU MOTPEITHOCTH U3MEPEHUM;

COOJTIO/IaTh MpaBHJia TEXHUKU O€30MacHOCTH TpH paboTe ¢ 1abopaTopHbIM
00opy1I0BaHUEM;

epa3MyaTh OCHOBHBIE TIPU3HAKU W3YYCHHBIX (UBUYECKUX MOJIEICH:
MaTepuagbHas Touka, abCOMOTHO TBEPAOE TEJI0, TOUCUHBI UCTOYHHUK CBETA, TyY,
TOHKas JIMH3a, IJIaHETapHAasi MOJIEIh aTOMa, HyKJIOHHAsI MOJIEIh aTOMHOTO SI/Ipa;

eXapaKTepU30BaTh MPUHIMIBI  JCUCTBUS  HW3YyYCHHBIX MPUOOPOB W
TEXHUUYECKUX YCTPONCTB C OMOPOM Ha MX OMHCAaHUA (B TOM YHCIE: CHHIOMET,
JATYNKH TIOJIOKEHUS, PACCTOSTHUS U YCKOPEHUS, paKeTa, 3XO0JIOT, OYKH, TIEPHUCKOTI,
doToanmapar, ONTHYECKHE CBETOBOMABI, CIEKTPOCKON, O3UMETp, Kamepa
Bunbcona), wucmonb3yss 3HaHUS O CBOWCTBaX (PU3UYECKHX SIBICHUN U
HE00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

¢ WICTTOJIB30BaTh CXEMbl M CXEMATHYHBIC PUCYHKH HM3yYCHHBIX TECXHHYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTHUYECKUX TIPOIECCOB IPHU
pEeIIeHUN Y4YeOHO--TIPAKTUYECKUX 3a7a4, ONTHYECKHUE CXEMbl JJIS TMOCTPOCHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U COOMpAIOIIeH JTHH3E;

 IPUBOJIUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIUIO O PUMEPaX ) MPaAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU HJIg OOeCredeHUs



0e30MacHOCTH MpU OOpalIeHUH C MPUOOpPaMHM M TEXHHUYECKHMMH YCTPOWCTBaMHU,
COXpaHEHHUSI 3/J0pPOBbS M COONIOJCHHUS HOPM JKOJIOTUYECKOTO TIOBEICHHUS B
OKPYKaIoIIEH CpeJIe;

¢OCYILECTBIATh MOUCK HH(pOpManuu  (U3NYECKOTO  COACpX aHUS B
HHuTepHeTe, caMOCTOSTENBHO (DOPMYIHpYsl MOMCKOBBIA 3alpoC, HAXOAWTh IYTH
ONpPEENEHHS] JOCTOBEPHOCTH MOJIYYEHHOW MH(POPMALUH HA OCHOBE MMEIOLIUXCS
3HAHWI U JTOTIOJHUTEIBHBIX UCTOUYHUKOB;

*MICTIOJIb30BaTh IIPHU BBINOJIHEHUU YYEOHBIX 33JJaHUN HAyYHO--TIOMYJISIPHYIO
auTepaTypy (PU3MUECKOro COJAEp’KaHUs, CIIPAaBOUHBbIE MaTEpHUaJIbl, PECYpChl CETU
WnTepHer, BiajgeTh NpuéMamMH KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

¢CO3/7]aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
UHGOpMaIIMU U3 HECKOJIBKMX HCTOYHUKOB (PU3NYECKOTO COJEpKaHUs, MyOJIMYHO
IIPEACTABIATh PE3YJIBTATHl MPOEKTHOM WM HCCIEAOBATENIbCKOM JEATEIBHOCTH,
IIPY 3TOM IPaMOTHO MCIIOJIb30BaTh U3yYCHHBIM NOHATUHHBIN anmnapaTr u3y4aeMoro
pazznena (GU3MKA U CONMPOBOXKIATh BBICTYIUIEHHE MPE3EHTALME C y4ETOM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TEJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TEX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DIIEKTPOMAarHUTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paznen 5. KBanToBbI€ sIBJIEHHSI
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO /P 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
2 Ou3nyecKue sIBICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIEPaTyphl MPU TOMOIIIH 1 1
KHUJKOCTHOTO TEPMOMETpPA U JaTurKa
TeMieparypbl”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3NUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: JAILHOCTh MOJIETA IIapHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosbliie, yeM OoJblIIe BHICOTA ITycKa"
Crtpoenue BemiecTBa. ONBITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
bu6mmoreka [IOK
8 JIBr>KeHre YacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 10 pa3IeTy bubnuorexa [JOK
11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. Equauie! ckopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuet nmyTu 1 BpeMeHHM IBUKCHHS bubmorexa [JOK
Y P A https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — mepa bubnuorexa [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BeliecTBa. PacueT Macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenne
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3amgad nmo teme "[loTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anmoiecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAKCHUA



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

(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 SIBnenune TaroreHus. Cuia TSHKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmorexa OK

e ' | https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cuia TsHKecTH

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTaX. bubnmoreka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepenne cuit. JuHaMmomer

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

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
26 10 OJTHOM IPSIMOI bubmorexa [JOK
$ P ' https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTByIOIIAs CHIT

97 Pemenue 3anau mo teme
"PaBHonelicTByromIas cr"

28 Cuna TpeHus u e€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «13yuenue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIBXKCHUS OT CHJIBI IaBJICHUSI U bubmorexa [JOK

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

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOIIEN CUJIIBI

31 Pemenue 3anau mo temaMm: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0



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

cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

Konrponbnas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cue»

33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [HOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIEHH ra3a oT 00bEMa bubmorexa LIOK
a ’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaua naBneHus TBEPALIMU

35 Tenpal\iln >1<Iil KOCTSIMU U FfsaMH bubmorexa HOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackais

36 JlaBiieHWE B XKUJKOCTH U Ta3e, bubnuorexa [JOK
BBEI3BAaHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaud no teme «J/laBienue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'mnpasanuecknii mpecc bubmorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. IlopuiaeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK



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

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. Atmochepnoe bubmuorexa [IOK
JIABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIBI, bu6mmoreka [IOK
JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BeECa bubnuoteka [JOK
TeJa B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TN
bu6mmoreka [IOK
>0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOAKH H
onpeJereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmoreka [IOK



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

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o reme

53 «J/laBieHue TBEPABIX TN, KUAKOCTEN

U Ta30B»
bu6mmoreka [IOK

>4 Mexatiiecicas padora hittps://m.eds00.ru/ff0a3f82

bu6mmoreka [IOK

> Mormgo0cTe. EAHHATE: MOmEOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabéMe o Jiectauie"”

57 IIpoctsie MexaHu3Mbl. Peryar.

PaBHOBeCcHE cui Ha ppiuare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanusma. Jlaboparopnas pabota

60 . 0.5
«M3mepenune KII/ HaknoHHOM
IIJIOCKOCTU»

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckast SHEpTHsl. bubnuorexa [IOK



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

Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
WU3MEHEHUS KUHETUYEeCKON U
MOTEHIIMATIBLHON SHEPTUU NPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
TJIOCKOCTH"

KoHnTtposbHas paboTta mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHue"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
1o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "Padora. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



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

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaTue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOT'O JIBUKEHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



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

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer konmuecTBa TEIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tena
Y BBIIEISIEMOT0 UM IIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorera [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBIeHUS

19 Jlaboparopnast paborta "Onpenenenue bubnuoteka [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

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

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

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

23

24

Pemenue 3amau Ha onpeencHue
BJIAYKHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermmoBoro aBurarens.
TenuoBble ABUTATENN U 3aILATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPI'MH B TCIJIOBBIX ITPOLIECCaX

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo teme
"TermnoBble siBIecHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Onekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbii 3apsaa. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKHUI TOK, YCIOBUSI €T0
36 cymiecTBoBanus. IcTOUHUKH bubnmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDIEKTPUKHT"
39 DNEeKTpUYECKU TOK B METAJLJIax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

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

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [HOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 yyacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UAYILEro 4Yepe3 pe3ucTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabota "IIpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_I:I)OCTI/I SHGKTpI/I‘IeCKOFO Bubmaorexa ITOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmorexa [TOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIEeKTPUIECKHUE 3apSIb.
54 3apsoKeHHbBIE TeJrI)a " UX ’ bubmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIN
AJIEKTPUYECKUM TOK"
KonTponbHas pabota no teme
"DHEeKTPUUECKHE 3apsIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorera [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIH
AIEKTPUUYECKUN TOK"
56 ITocTOsSIHHBIE MAaTHUTEI, X
B3aUMOJIENCTBUE
57 Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
MOJIEW ITIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
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59

OmneIT OpcTena. MarauTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >EeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATENb IOCTOSIHHOIO
Toka. Mcrionp3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOWCTBAX M HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHncTpynpoBaHnue u usyueHue
paboTHI AJIeKTpOoABUTATENS "

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

62

OmnbrTel @apasest. 3akoH
ANEKTPOMAarHUTHOM MHIYKITUH.
IIpaBuio Jlenua

63

Onektporereparop. Crocoos
MTOJTYYCHUS JICKTPUICCKON SHEPTHH.
DNeKTPOCTaHIIUHU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUHU

64

65

66

[ToaroroBka Kk KOHTPOILHOM padoTe
1o TeMe "DIIeKTPUUECKHEe U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
sIBJICHUS "

PesepBHelit ypok. Pabora ¢ Tekctamu

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

bu6mmoreka [JOK



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

o teme "TemnoBele ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: 11/1 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsbl€e siBiIeHUS"
BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB IIO 68 145

I[TPOT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fll:;:eﬂuﬂ :)I;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpsiMonHENHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IO)I 1 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnmnoreka HOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuiia ynpyrocti. 3akon I'yka https://m.edsoi_.[ ru/ff0aeca?
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopuas pabota «OnpeneneHue bubnnoreka [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUsD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue bubmuoreka [IOK
KO3 pHUIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ffOafb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
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https://m.edsoo.ru/ff0aeca2
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HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 i
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAIICHUS
27 MowmenT cuinsl. LlenTp TspKECTH
98 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunsl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHn4decKkoe JBHKEHNE bubnmorexa [IOK
. " ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbHas pabota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubnnorexa [JOK
N ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiicrue ten"
Nmnynec Tena. Umnynsc cuiiel. 3aKoH
31 COXpaHEHUs UMITyJbca. YIPYroe u bubmmorexa [JOK
p y o pyr https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad nmo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE



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

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmorexa LIOK
P B https://m.edsoo.ru/ffob0a84
PaboTa crIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 10
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHUKe
40 Jlaboparopnas pabota «/3yueHnue bubmmoreka [JOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKU
Ypoxk-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX



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

46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI U TIEpHO/Ia KoJeOaHn i
PY)KUHHOTO MasTHHUKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJIeOaHui
rpy3a, HOABELUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoaHbL. CBOWCTBA
MexaHu4yecKux BOJH. [IpogosbHbIe 1
MOTNIEPEUHBIE BOJIHBI

Ypok-koupepenus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bubnmoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

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

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexannueckue kojaeOaHus U BOJTHBI"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras pabota mo teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"



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

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpoxk-uccienonanue "M3ydyenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko OF():TI) cBeTa BOJI}II)O]I:I)IG CBOWCTBa bubmmorexa [JOK
P ' https://m.edso0.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [TOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETAa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa OK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenominienue cBeta. 3aKoH bubmmnorexka HOK
MIPEJIOMJIEHHUSI CBETA https://m.edsoo.ru/ffOb3aea
[ToytHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
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3aBUCUMOCTH yIJIa MPEIOMIICHHS
CBETOBOTO JIy4a OT yTIJia MaJIcHus Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
68 Jlun3zel. OnTudeckas CHia JIMH3BI bubmmorexa [IOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoenne n300pakeHMiA B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "Omnpexnenenue
70 dox SHOFE pachos[HHs{ " OiTHlIeCKOf/'I bubsmotexa [IOK
Y ’ ) https://m.eds00.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
7 Ypok-koH(pepenus "OnTudeckue bubnnoreka [JOK
JTUH30BBIC IPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanurts 3penue"
Pa3noxxenue 6enoro ceera B CEKT.
74 Omneitel HetoToHna. Crnoxxenue bubmuoreka [IOK
CIEKTpaIbHBIX UBETOB. [Jucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
Jlaboparopnast pa6ota "ONBITHI 11O
Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H
but6mmorekxa [IOK
75 BOCTIPUSATHUIO [IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTper"

https://m.edsoo.ru/ff0cOe2a
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VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve v MOTJIONICHUE CBETa
79 atomoM. KBanTel. JInneiuaTeie bubmorexa [JOK
’ ) https://m.edsoo.ru/ffOc144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro spa. Hykinonnas bubnnoreka [JOK
82
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIC IPEBpAIICHHUS. bubmmoreka [JOK
N3oTomsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTuBHbIE
86 I/IBIZJ)'I eHI/I:Ib Bpn ; oze M)Ie 12000303 (S brbmmorexa LTOK
i | PHPOJE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH$1 OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX saep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a
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89

Pemrenue 3amau no reme "SnepHeie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus sep.
Ncrounuku sHeprun ConHua v 3BE311
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

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

KonTponbHas pabora no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBantoBsie siBneHus"

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

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

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

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

95

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KaYCCTBCHHLBIX 3a1a4 110
teme "TeroBbie porecch”

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

96

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX M KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ] TerioBsix qBurarenei"

IToBTropenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3314 110
teme "KIIJI[ anekTpoycTtaHOBOK"

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0mIEHHE.

bubnunoreka LIOK
%8 iIa60paT0pHBIe P a6o"TH 1o xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koebanus u 1 bubnnorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamH 110 Teme "CBeTOBEBIE 1 bubnnorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
snepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kace: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8- kmacc: 6a30BbI ypoBeHb: yueOHuK, 8§ kiacc/ [lepsimkun . M.,
NBanoB A. U., AxunonepHoe o6mectBo «M3narensctBo «IIpocsemnienue»

» ®usuka: 9-i kacc: 6a30BbIM ypoBeHb: YueOHUK, 9 kinacc/ [lepoimkun Y. M.,
['ytauk E. M., MIBanoB A. U., [TerpoBa M. A., AkiinonepHoe 0OIIIECTBO

«I/IB,[[EITGJ'IBCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

®dunonosuy, H. B. ®usnka. 7 k1. Metoanueckoe mocooue / H. B. ®unonosny.

2-¢ u3x., crepeorurt. — M. : JIpoda, 2015. — 189, [3] c.

dunonosnu, H. B. ®usnka. 8 kimacc. Metoanueckoe nocooue / H. B.
®dunonopud. — 3-¢ u3., crepeorur. — M. : JIpoda, 2018. — 208 ¢c. —
(Poccuiickuit yueOHUK).

I'ythuk, E. M. ®usuka. 9 k1. Meroauueckoe nocodue / E. M. I'ytauk, O.A.

Yepuukona . — M. : Jlpoda, 2016. — 221 [3] c. : u.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



https://fipi.ru/ -denepanpHOE TOCYIAPCTBEHHOE OOPKETHOE HAYUHOE
yupexaeHue «DenepalibHbIi HHCTUTYT MEJarOTHYECKUX U3MEPEHUN
https://educont.ru/ - I{udpoBoii 06pa3oBaTeabHbIH KOHTCHT
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah - Kypc
"®u3uKa B ONbITax U dKcrepuMenTax" | becmataeie oOydaroniye BUAEO U yPOKU
1o (pU3MKE U MaTeMaTHKe IS IKOJLHUKOB Ha 00pa30BaTEIbHOM pecypce
GetAClass
https://www.youtube.com/@infourok/playlists?view=50 sort=dd shelf id=11 -

NHD®OVYPOK - YouTube
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