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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (HOpPMUPOBAHKE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4YeHHUs], a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejaraeT NpuMEpHYI0 MOCIeq0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MpoTrpaMMBbI 10 y4eOHOMY TTpEeIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduell, BHOCHUT BKJIQJ] B €CTECTBCHHOHAyuYHYI0 KapTUHY MUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJB30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUISl TOTYYSHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHuzanusax Poccuiickoit ®denepanuu, peanu3yOIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHUE HHTEpeca M CTPEMJICHHS OOYYaloIIUXCS K HAay4dHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3yYeHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCUOHANILHOMN ACATCIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JIJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

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

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

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

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEl PU3NUECKOro COAepKaHMs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

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

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 JacoB (2 yaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HezeInio).

B cBsi3u ¢ Tem, uTo 115 6osiee yriryOJeHHOTO u3ydeHusi (U3UKH B 8 Kiacce
no0aBiieH 1 yac 3a cyeT IMIKOJIBHOTO KOMIIOHEHTA, Ha H3y4eHHUe (PU3UKH OTBOJIUTCS



102 yaca 3 yaca B HEJIETIIO).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, yUUTEIb JIeJIaeT BHIOOP MPOBEACHUS
7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpenHocts n3mMepeHuil. MexxayHapoaHasi CUCTEMA €IHMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUEeCKUX SIBICHHUN C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue 1EHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUbopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

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

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHelX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HaGmonenue  siBieHHUN,  OOBSCHSIOMIUXCS  MPUTHDKCHUEM WA
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBneHne uHEpUUM. 3aKOH HMHEpUUHU. B3aumopaeicTBUE Ten Kak IMpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cuii. Cuiia 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/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

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

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

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepemaua paBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpUuMHBI CylIeCTBOBaHHUS
BO3nymrHONW 00o0oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO. BhITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne NeUCTBUSA aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOLIEH CHIIBL, ICUCTBYIOIEN 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
OIIpPEIICIIEHUE €€ TPY30IIOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.

A A T o
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«3onoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wmexanusMoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnsie padbomul u onvimel.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KVIACC

Pa3zneua 6. TerioBbie sABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrammueckue u amopdusie Tena. ['padeH — HOBBIM Marepuan ajisi HOBBIX
TEXHOJIOTUIA. TEeXHOJOTUM TOJYyYeHHUS] HCKYCCTBEHHBIX anMa3oB. OObsCHEHUE
CBOWCTB ra30B, KUJIKOCTEU W TBEPIBIX TEJI HA OCHOBE IMOJOXKEHUN MOJEKYISAPHO-
KMHETHUYECKOW Teopuu. [[OBEpXHOCTHOE HATSIKEHUE, CMAauyMBaHUE, KAWILUIAPHBIC
ABjeHUsA. TEeIIOBOE paclIMpeHUE U CKaTHe. 3aBUCUMOCTb JIaBJICHUS raza oOT
00BEMa, TeMIIEPATYPHI.

Temneparypa. CBs3p TeMmepaTypbl CO CpPEIHEH KHUHETUYECKOW HSHEprueu
TEIJIOBOTO JIBUKEHHUS YacTull. TeMrnepaTypHbI€ IIKAJIBI.

Baytpennsis  sHeprusi. (CnocoObl H3MEHEHMSI BHYTPEHHEH DHEpruw:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Bupr TEIUIONIEpEAAUH:
TEIUIONPOBOJIHOCTh, KOHBEKIMs, U3IydeHue. Buapl temnonepenaun B Opupoae u
TexHuke. HeoOpaTuMoCTh TEMIOBBIX MPOIECCOB.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIlECTBA. 1emIO0OOMEH U
TeIioBoe paBHOBecHe. 3akoH HpioToHa-Puxmana. YpaBHeHue TemioBoro OaigaHca.

[ImaBneHne U OTBEpACBAHUE KPUCTALIMYECKUX BEIIECTB. Y IENbHAS TEIUIOTA
iasnenusi. [lapooOpazoBanue u konaencauus. Mcnapenne. Kunenue. Y aenbHas
TEIyioTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIIEpaTypbl  KUIEHHUS  OT
atMocepHoro naBiieHHs. HachlllleHHBI M HEHACHIIEHHBIA Tap. BiaxkHOCTh
BO3/1yXa.



DHeprus TOIIMBa. Y IeJIbHas TEMI0Ta CrOpaHusl.

[TpuHiuner pabdotsl TeroBeix asuratenei. KIIJ TemmoBoro nBurarens.
TeruioBple ABUTATEIM W 3alIMTA OKPYKAIOWIEH cCpeabl. TemnoBble MOTEpU B
TETIOCETSX.

3aKOH COXpPAHEHUS W MPEBPAILCHUS SHEPTrUU B MEXAHUYECKUX U TEIUIOBBIX
rporeccax.

Hemoncmpauuu.

HaoGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenne nuddysun.

HaGmronenne sBICHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMauydMBaHUS W
KalWJUISPHBIX SBJICHUMN.

HaOmnronenue TenioBoro pacimpeHus Ted.

W3MmeHeHue naBiieHMs] ra3a MPU U3MEHEHHH 00bEMa M HAarpeBaHUU WIH
OXJIAXKICHUMU.

[IpaBuna u3MepeHus: TEMIEpPaTyphl.

Bunae! Tenmonepenayn.

OxJtaxieHue Ipyu COBEPIIEHUH pabOThI.

HarpeBanue npu coBepiieHH padOThl BHEITHUMU CHUJIAMHU.

CpaBHeHUE TEIUTOEMKOCTEN Pa3IUYHBIX BEIIECTB.

HaOmronenue kumneHusl.

HaOmronenune nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Mopaenan TemIOBbIX ABUTaTEIICH.

Jlabopamopuvie pabomul u onvimaol.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHUS.

OnbITHI 110 BBIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM MJIM caxapa.

N3mepenne TtemnepaTypsl MpPH TOMOIIM JKHUAKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPHI.

OneiTel MO HAOIIONEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH W
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OAJJTOHE IIITPUILA.

HccnenoBanre 3aBUCUMOCTH JIaBJICHUS BO3yXa OT e€ro o0néMa H
TEMIIEPATYPHI.

[IpoBepka TUNOTE3bl TUHCHHOW 3aBUCUMOCTH JIJTMHBI CTOJOMKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs BHYTPEHHEM OSHEpruM Tejla B  pe3yjbTare
TEIJIoNepeIay ¥ padOThl BHEITHUX CHJI.

HccnenoBanre SBJICHUS TEIJIOOOMEHA MPU CMELIMBAHUU XOJIOJHOW H
ropst4eu BOJBI.



OrnpeneneHue KoJUYeCcTBa TEIIOTHI, MOJTYYEHHOTO0 BOJOW MPU TEIMIOOOMEHE
C HarpeThIM METAJUTNYECKUM LIUIUHIPOM.

OmnpeneneHne MOIHOCTU TEIUIOBBIX NOTEPH (3akoH HeroToHa-Pruxmana).

Ornpenenenue yaenbHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue npolecca UCIIapeHus.

OrnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHOM TETUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. djekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apspKEHHBIX Tell. 3akoH Kymnona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. [lpuHomn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpUUeCcKUX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJAHMKH, HOHUAJIEKTPUKA ¢ TOJYINPOBOJHUKHU. 3aKOH
COXPAaHEHHUSI ANEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTtpuueckas 1emnb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEPMETP
Y BOJIbTMETP B LEMHU MOCTOSSTHHOTO TOKa. CONMPOTUBIICHUE MPOBOJHUKA. Y IEITBHOE
CONPOTHUBIICHUE BellecTBa. 3akoH OMa st yuactka nenud. [locienoBarensHoe u
napasuielibHoe coequHEeHne MpoBOAHUKOB. D/IC B lenmM MOCTOSIHHOTO TOKA. 3aKOH
Oma mna monnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX SIEKTPUUYECKUX
uener. HennHelnHbIe 3JIEMEHTHI.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyns-Jlenna.
DNEeKTpUYECKHUE LENu U MOTpeOUTENn 3IeKTpudeckoil aneprun B 0biTy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAENCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe nose. MarHutHoe noJie 3eMJIM U €ro 3Ha4€HUe JJIsl KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHutHoe moJsie JJIEKTpudeckoro Toka. OnbelT  Awmrepa.
[IpyuMeHeHne >IIEKTPOMAarHUTOB B TEXHUKE. JIEWCTBHME MArHUTHOIO TIOJIsSI Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa U omnpeAesieHHE €€ HamnpaBJCHUS.
DNEeKTpOoJBUTaTellb MOCTOSTHHOTO TOKa. VICHoJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajnes. SIBneHne dIeKTpoMarHuTHON uHAyKuu. [IpaBuio JleHna.
DneKTporeHeparop. CrocoObl  TONy4eHHUsT  DBJCKTPUYECKOM  SHEpruu.
DNEKTPOCTAHIIMK Ha BO300HOBIIEMBIX HCTOYHHKAX DSHEPTHH. JKOJOTHUYECKHE
POOIEMBbI SHEPTETUKH. TOTIMBHBIC JIEMEHTHI M SJIEKTPOMOOHIIH.

Jlemoncmpayuu.



DnexTpuzauus Tell.

JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEJL.

Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DIIEKTPOCTATUUECKAS] HHAYKIHUS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPSAI0B.

MopgenupoBanue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOAHUKH U TUDIICKTPUKH.

M cTOYHMKHN IOCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIi1 pa3psia.

H3mepeHue Cuitbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTpUUECKOTO HAMPSKEHUST BOJBTMETPOM.

Peocrar n MarasuH COpOTUBIIEHUN.

B3anmopericTBrEe NOCTOSTHHBIX MATHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3/ICICHUS MTOJTOCOB MarHuTa.

MopaenpoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTtHoe 1oje Toka. DJICKTPOMArHUT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTATENb MOCTOSHHOTO TOKA.

OnbiThl Dapajnes.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

OnbITel 1O HAONIOACHUIO JJICKTPU3AIMU TEd TpPU CONPUKOCHOBEHUU U
WHIYKLIUEH.

HccnenoBanre NEUCTBUS DJIEKTPUYECKOTO TMOJST HA MPOBOAHUKH H
JTIADJICKTPUKH.

COopka 1 UCTIBITAHUE DJICKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaNpsHKEHKS HAa PE3UCTOPE U CONPOTUBIICHUS PE3UCTOPA.

OMNBITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb AJIEKTPUUECKOTO COMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, TUIOIIAAN MOMEPEYHOr0 CEYCHUS U MaTepuarna.

Onpenenenue yaenbHOTO CONPOTUBIIEHUS TPOBOAHUKA.

[IpoBepka mpaBuia CIHOXKEHUS HANPSHKCHUW IIPU  IOCIEI0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia MJis CHUJIbl TOKa NPU MapauieIbHOM COEIUHECHUU
PE3UCTOPOB.



Omnpenenenne J/]C 1 BHyTpEHHErO CONPOTUBIEHUS UCTOYHHKA TOKA.

[Tposepka mpasui Kupxroda.

[IpoBepka BeinoaHEHUs 3aKkoHa OMa /1715 TOJIHOM 1ENH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEJIMHEUHBIX JIEMEHTOB (JIaMIIbI
HaKaJIMBAHMS WM MTOJIYITPOBOJJHUKOBOIO JTMO/IA).

Omnpenenenre pabOThHI YIEKTPUUECKOT0 TOKA, UIYIIETO YepPe3 PE3UCTOP.

OmnpeneneHne MOIHOCTHU JIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHuTHOTO MOJISl TOCTOSHHBIX MAarHUTOB MPHU UX OOBEINHEHUU U
pazzieieHu .

HccnenoBanne AeUCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYILIKH C
TOKOM W MarHuTa OT CHJIBl M HalpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yyeHue neiicTBUS MAarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl JIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITBl 0  UCCJIENOBAHHUIO SIBJICHHUS DJEKTPOMAarHUTHOW HMHIYKIIMH:
UCCJIEI0BAHNE U3MEHEHUI 3HAYEHHUS U HAIlpaBJiIeHUs] MHAYKIIMOHHOTO TOKA.

9 KIIACC

Paznesn 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBUxeHne. HepaBHOMepHOE NpsAMOJIMHENHOE ABUKEeHUE. CpeHssi U MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiiHEelHOe nBHKeHue. CBoOonHOE
najenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JInneriHasa u yriioBast CKOpocTHu. LIeHTpocTpeMUTEIBHOE YCKOPEHHUE.

[Tepseiit 3ak0oH HproToHa. Bropon 3akon HeroTona. Tpernii 3akon HerotoHna.
[IpuHIMIT CyNIEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHust: cujia TPEHUS CKOJIbKEHUs, CHUIIa
TPEHUS IIOKOsI, APYTUE BUbI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nafgeHus. JlBwxenue ruianer Bokpyr Connma. IlepBas kocMmuueckass CKOPOCTb.
HeBecomocTh 1 neperpysku.



PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynbe tena. IsMeHeHne umitynbca. Mimynbce cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota M MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,

TPEHUS.

CBs3b 9HCPIuu 1 pa6OTLI. HOTCHI_II/IaJ'II)Haﬂ SHECPIrus TCjad, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxaTton npyxxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Jemoncmpayuu.

1.

o vk~ w

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

Habnrogenne MexaHu4ecKoro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME TyTeW W TPACKTOPUM IBHUKEHHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBH/KECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

Habmroienue MexaHn4eckux sBJICHU, MPOUCXOIAUINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBHKCHHUU
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Tejla M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHnue Beca Tesna pyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEJl.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOIEHCTBUU.
Hab6nronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYEeCKON IHEPruu pHu CBOOOHOM MaJICHUU.
CoxpaHeHrne MEXAaHUYECKOW SHEPTUH NIPU JIBU>KEHUU TeEJIa MO AEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue Tpakra IJisi pa3roHa W JajJbHEWILIEr0 PaBHOMEPHOTO
JBIKEHUS IIAPUKA WIH TEIIEKKU.

Omnpenenenne cpemHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKEHUS
HIapyKa MO HAKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela NpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOW INIOCKOCTH.



4. WccnenoBaHue 3aBUCHMMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIAM MPU PABHOYCKOPEHHOM JIBIXKCHUU 0€3
Ha4yaJbHOM CKOPOCTU IYTU OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. MccrnegoBanue 3aBUCUMOCTU CHJIbI TPEHHUSI CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

9. OmpeneneHue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIJKEHHUU Teja
110 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Onpenenenrie pabOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
WCIIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUM: Iepuo,
4acToTa, aMIUINTyda. MateMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPTUU TIPHU KOJICOATETHHOM JIBIKCHUH.

3aryxatomue — koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanuueckue BoOJiHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKoCcTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koyieOaHWM T IOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HaOmroienne BeIHYKIEHHBIX KOJIEOaHUM U pe30HaHca.

Pacnpoctpanenue npo10ibHBIX 1 MOMEPEYHBIX BOJH (HA MOICIH).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

1. OmpenenieHWe YacTOTHl M TEpHoja KoJieOaHWM MaTeMaTU4eCKOTO

o vk w N

MasTHUKA.

2. OmpeneneHue 4acTOTHI U IEproia KoJaeOaHui Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepro/ia KOJeOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.



4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOIeOaHUN MPY>KHHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. [IpoBepka HE3aBUCHUMOCTH TEpHOa KOJIeOAHW T'py3a, MOABEHICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.

Pazgea 10. DneKTpoOMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTpOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OneKkTpoMarauTHas npupona csera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHJIBHOTO

TenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHOe
pacrnipoctpanenue cBera. 3atMenust Connia u JIlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. lcronb3oBaHWE TOJHOTO BHYTPEHHETO OTpPaKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B JmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejleckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpayuu.

[IpssmonuHEHOE pacCIpOCTPAaHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenue n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B cobuparoiiei TnH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

N o U bk w N e



8. [lomydenue n300pakeHHii ¢ TOMOIIIBIO JINH3.

9. [punnun neiictBus ¢poroanmnapara, MUKPOCKOIIA U TEIECKOIIA.

10. Mopmens rnasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnmenoBanue 3aBUCUMOCTH yIJIa OTPaXEHUS CBETOBOTO Jyda OT yrja

MaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCHUMOCTH yTJIa MPEIIOMIICHUSI CBETOBOIO JIyya OT yriia
MaJICHUS Ha TPAHULIE «BO3yX—CTEKIION.

4. llomyyeHue U300pa’keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIbI coOuparoien
JIVH3BI.

6. ONBITHI 10 Pa3I0kKEHUIO OEJIOro CBETA B CIIEKTP.

7. OnBITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
L[BETOBbIE (DPUIIBTPBI.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u noraonieHre ceeta aroMoM. KBanTel. JInHeidaTbie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oeta- U ramma-uzinydeHus. CTpoeHHE aTOMHOIO
anpa. HyxioHnas wmoxaens aromHoro sapa. HM3zoromsl.  PaguoakTuBHBIE
npespaiieHus. [lepuon nmonypacnaaa aTOMHBIX SAED.

SnepHble peakuu. 3aKOHBI COXPaHEHUs 3apsilOBOIO U MacCOBOrO YHCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b MacChl M SHEpruM. Peakuuu CUHTE3a H
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTraHUu3MBI.

Hemoncmpauuu.

1. CnexkTpbl U3Ty4E€HUS U TIOTJIOIICHUS.

2. CnekTpbl pa3IuyHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus nznydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroaeHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3ITYUYEHUS.

2. HccrnenoBaHne TPEKOB: U3MEPEHHE SHEPIrUM YaCTHUIBI MO0 TOPMO3HOMY

nyTH (1o ¢otorpadusim).



3. H3mepenue pagnoakTuBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000IIAOMINKA MOAYJIb TPEAHA3HAYEH I CUCTEMATH3ALUU
u  0000mIeHHS  TPEIMETHOIO  COACp)KaHWA U OMbITa  JICSITENIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOpABIIHX ATOT YUEOHBII IpeAMET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHMA TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pU3Mdeckue
SBJICHHs, NPUMEHAS TOJyYECHHbIC 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO ACATEIBHOCTHBIA XapaKTep JAHHOTO pasjesia pean3yeTcs
32 CYET TOro, 4YTO OOy4YalIIHecs BBINOIHIIOT 33JaHus, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
duznyeckue BJICHUS B OKPY KaIOLIEH MpUpOe U MOBCEIHEBHOM KU3HH;

UCITIOJIb30BaTh HAYYHbIE METOIbI HCCIEAOBaHUS (PU3UUECKUX SIBIEHUH, B TOM
YyCIIe A1l IPOBEPKU TUIIOTES U MOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATh Hay4yHble OCHOBBI HamOOJee Ba)KHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO UCIIOIB30BaHUS Pa3INYHbIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILECHMS U COXPAHEHHs BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, HA JIOpOrax, C IEKTPUUECKHUM U TEIUIOBBIM 00OpYyIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alUd, TIOpoJa, Kpas) TEXHOJIOIMYECKOH U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMEHEHUE (U3NYECKUX 3HAHWM IS pelIeHHus 3aaad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM CONHAJIbHOM W NPHPOJHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHNUU HOBBIX 3HAHUI, B TOM YUCIE€ (POPMYITHUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JlacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICWCTBUS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUI W TIPOIIECCOB, J€IaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AarpaMMaMi, MTHOU TpauKoi 1 X KOMOMHALIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
01arokenaTeaIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMUS, TPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNiiTh POoJd, OOCYXKIaTh MpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJa/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTHPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHs)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJAECUCTBYIOIAS
cwia,  gedopmanus  (ympyras, — IJIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEpeaada JAaBiICHUS TBEPABIMH TENaMH, XKUIKOCTAMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBICHHM B
OKpYXaIollleM MHpEe, B TOM UHCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTh MPAKTUUYECKYIO 3a71a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMalbHaAs SHEPTHsi), MPH ONMHCAHUU MPaBUILHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH I'papUKK U3YUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKON
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaThb NpPOOJIEMBI, KOTOPbIE MOXHO pEUIUTh MpPU OMOLIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOJIONECHUIO (PU3NYECKUX SBJIECHUH WIH
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl TeJa,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTAaBaHMsSI TeJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUMpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIHUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIOIIMECS COCYAbl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOJA, THUIPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOI0 HCIOJB30BaHUs (PU3MUYECKHX 3HAHUNW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HH(opMauumu B HWHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COIEPKaHUs, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIUYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYEHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHWI0O UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUIBI B mpupoiae, uznydeHue ColiHIla, 3aMEp3aHUE BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISPHOE CHUSIHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YJAeiIbHas TEIIoTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
Cuja TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHBIIEHUE IPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BENMYMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHU
CTPOEHHUs BEIECTBA, MPUHLUI CYNEPHO3UIUHU MOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcKuX
1aroB ¢ Onopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOAUTh PACUETHl M CPABHHUBATh
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
MIPOBEPSEMOE  MPEAINOJIOKEHUE, OLECHUBATh MPABUIBHOCTD IMOPSAKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHUsl MpU U3IYYEHHH OT LIBETa HU3Tydarollen (morionarouei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsl MarHUTHBIX TOJIEW TIIOCTOSIHHBIX MAarHUTOB, JE€UCTBHS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000py1I0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYITHPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTHUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOAHUK, OT HAOpsDKEHUs Ha  [POBOJIHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE€ TaOMULl M TrpauKoB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeysl MPEJIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

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

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HX oOmucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIUH, SIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



NPUBOAUTh  NPUMEPHl  (HAXOIUTh  WHOOpPMAIMIO O  TIPUMEPax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 IOBEJICHUS B OKPYKAOLIEH CPELE;

OCYIIECTBJIATh TOUCK WHPOpManmuu (PU3HUECKOTO COJEpKaHHS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW ©U MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJIB30BATh MPHU BHITIOJHEHUH yUE€OHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTAa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KpaTKHWE YCTHBIE COOOIICHWUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABISATh PE3YyIbTAThI
MPOCKTHOM WJIU UCCIEAOBATEILCKON NIEATEIIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BBICTYIICHHE MPE3ECHTALINEH;

MPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3UUYECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMH 33J]Ja4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHHBAaTh COOCTBEHHBIM BKJIA] B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTUS: CUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHMYECKHE KOJICOAHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI W TMOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, Si/IEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIDKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



TeJ, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyXarouue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JHUCIEPCHUS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4yucie (PU3NUECKHE SIBICHUS B IPHUPOJE:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE ICUCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIHMCHIBATh M3yYCHHBIEC CBOMCTBA TeN M (PU3MUYECKHE SIBJICHUS, MCTIONb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepEeMEIleHUEe, MyTh, YTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKWHBI, KUHETHYECKas DHEPTus, TOoJHAsg MEXaHW4YecKash DSHEeprus,
MIEPHOJT U YacTOTa KoJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HauEHUs W CIUHUIIBI (U3HUYECKUX BEITUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUS DJHEPTHUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alMChIBaTh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUSI  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITBI MO HAOMIOACHWIO (PU3UYECKUX SBICHUNA WIH
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUH, IPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiel JMH3bI), OOOCHOBBIBATH BBIOOp CHocob0a HW3MEPEHHS
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUI MaTeMaTH4YeCKOro MAasiTHUKa OT AJUHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMMI U TpadUKOB, eNaTh BHIBOJbI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYeckas padoTa M MOIIHOCTb, 4acToTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPJOE TENI0, TOUEUHBI HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUIOMETP, JATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMH(MOpPMALKMIO O  MpUMeEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIIOJIHEHUHN YYE€OHBIX 33aJaHUN HAy4YHO-TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIA anmapaT M3y4aeMoro paszfena (U3UKH U CONPOBOXKIATh
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Koutpoabunie Ipakruueckue (mugposbie)
n/n NPOrpamMMmsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuorexa [JOK
11 o - 2
MISHIE © HayKa © fipupone https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
HSHHCCICHE BETITHIE https://m.edso00.ru/7f416194
b K
1.3 EcrecTBeHHOHAy4HBIH METO/ MO3HAHUS 2 1 htI:SsJ:I/I//IrTs;(;Er(z 178416194
Hroro mo pazueny 6

Pa3nean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BelleCTBA

bu6mmoreka [IOK
2.1 1
CTpoetiie BeiliecTsa https://m.eds00.ru/7f416194
JIBM>KeHWE 1 B3aUMOJICMICTBUE YaCTHI] bubnuotexa [JOK
2.2 2 1
BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2. A 2
3 FRETGTHELS COCTORHIER BEfietna https://m.edso0.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:keHne U B3auMoieiicTBUE TeJl
bu6mmoreka [IOK
3.1 MexaHwicckoe JBHIKCHIC 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2 14 4 1
3 HEPIUTE, Magea, IIoTHOCTS https://m.eds00.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

bubmuorexa [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlarerite XKuAKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYyKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexaHHsMEI > ! https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexanirieckas sHepris 4 ! https://m.edso0.ru/7f416194
Wroro no pazueny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n KoHTpo.bHbIe (undposrie)
NMPOrpaMMabl Bcero IIpakTuyeckue
padoTshI o0pa3oBaTe/bHbIE
padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIeHUS
. bubmuoreka [JOK
11 CTpoenne u CBOHCTBA BemIeCTB 6 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tennoseie nponeccet 33 1 6.5 https://m.edsoo.ru/7f4181ce
Htoro no paznemny 39
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea 9 1 bubmuorexa [JOK
' U MX B3aMMOJEICTBHUS https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 31 1 10
OCTOITHBIN SHCKIPHHCCRHIN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 11 1 4
ATAHTHPIC ABJCHIA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 7 1
MEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 58
Pa3nea 3. [loBTopuTe1bHO-00001aI01IIM I MOAYJIb
3.1 [ToBTOpHUTENBEHO-0000IIAOIINI MOTYITb 5
Wroro no pazueny 5
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 22.5



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




9 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (uudposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIUCAHUs https://m.edso0.ru/7f41a4a6
bu6mmoreka [IOK
12 B 5 20 1 3
SAIMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHEL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koj1e0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M o 7 3
CXARITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnmoreka [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIE ABJIEHHS
bu6mmoreka [IOK
4.1 3 6 2
AKOHE! pacpOCTPAHCHILT CBETa https://m.edsoo.ru/7f41a4a6



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

bubmuoreka [JOK

4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue 1 MOTJIOUIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOTO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No JlaTa nmudposBbie
Tema ypoka KonrTpoabubie IIpakTuueckue op
n/n Bceero H3y4YeHHs  oOpa3oBaTesibHbIE
padoThI padoTshI
pecypcsl
®du3nka — HayKa 0 IpUpo/e.
1 YKa O TPHPOA 1 2.09
SIBneHns npupobl
2 ®dusnvecKkue SABICHUS 1 6.09
Ou3nYecKue BEIIMIUHBI U X
3 1 9.09
U3MepeHue
Vpok-uccnenosanue "M3mepenue
TEMIEPATyphI MPU TOMOIIN
4 PATYPELTID B 1 1 13.09
YKUJKOCTHOTO TEPMOMETpPA U JaTINKA
TeMneparypol"
MeTo/1bI HAy4YHOTO TTO3HAHMSI.
5 Onucanue (I}),II/I{3H‘ICCKHX ABJICHUM C 1 16.09 bubnuorexa LIOK
N ' https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIETeH
VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: JAbHOCTD MOJNIETA MIAPHKA,
6 A P 1 1 20.09
MYIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJble BHICOTA ITycKa"
Ctpoenue BemecTBa. OMbITHI,
7 JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 23.09 bubmmorexa LOK
p p ' https://m.edsoo.ru/ff09fe0a
BEIIIeCTBA
bubnnoreka [HOK
8 JIBM>KeHUE YacTHUII BEIICCTBA 1 27.09 1

https://m.edsoo.ru/ff0a013e
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Ypoxk-uccnenoanue «OIMbITHI 110

9 HaOJIFOZICHUIO TEIIJIOBOTO PACIIUPEHUS 30.09
razoBy»
10 ArperaTHble COCTOSIHMSI BELLIECTBA 4.10
Oco0EHHOCTH arperaTHbIX COCTOSTHUHN
1 Bojbl. O000IIEHNE 10 pa3aeny 710 bubnuorexa [JOK
«IlepBoHauanbHbBIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEIICCTBA»
MexaHn4eckoe ABUKEHUE.
12 PaBHOMEpHOE U HEPAaBHOMEPHOE 11.10 bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bu6mmoreka [IOK
13 CxopocTtb. Equnuiibl ckopoctu 14.10 httos://m.edsoo.ru/ff0a079c
bu6nmoreka [JOK
14 Pacuer nytu u BpeMeHU IBUKEHUS 18.10 https://m.edsoo.ru/ff0a0acd
15 WNuepuusa. Macca — Mepa HHEPTHOCTH 9110 bubnnorexka [JOK
Tell https://m.edsoo.ru/ff0a0c10
IInoTHoCTh BemiecTBa. PacueT maccel bu6mmoreka [IOK
16 25.10
1 o0beMa Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpeneneHue 8.11
TUIOTHOCTH TBEPJIOTO TEJIa
18 Pemenue 3agau nmo teme "IL1OoTHOCTH 11.11 bu6mmorexa [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cwita Kak XapakTepHUCTHKA
19 B3aumopeicTaus Teir. Cuna 15.11
ynpyroctu. 3akoH ['yka
20 JlaGopaTtophnas pabora «M3yueHue 18.11

3aBUCUMOCTH PACTSKCHUSA
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(medopmanun) IpyKUHBI OT
HPUIIOKEHHOM CHITBD)

21 [[“IBnenue TsroTenus. Cuiia TSKECTH 22.11
CBA3b MEXY CUJION TSKECTH U
22 Mmaccoii Tena. Bec Tena. Pemienue 25.11 bubmmorexa LIOK
S ' | ' https://m.edsoo.ru/ff0a1778
3aja4 1o teme "Cuia TSKECTH
93 Cwiia TSKeCTH Ha JPYTHX IJIaHeTax. 29.11 bubnuorexa [JOK
Du3nyecKue XapakTepUCTUKH TUIAHET ' https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 41 . 2.12
3mepettie chl. JAtamMoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
2 B .H A2
> ee Tera. HEBecoMocth 6 https://m.edsoo.ru/ff0al778
CrnosxeHue AByX CUJI, HallPpaBJIEHHbIX
26 10 OJHOM IPSIMO 9.12 bubmorexa LHOK
2P ' ' https://m.edsoo.ru/ff0ala70
PaBHOpeicTBYIOIAS CHIT
97 'l')emeHHe i;aglatl 0 TeMe ) 13.12
PaBHOElicTBYIOIIAS CHIT
Cuna tpenus u e€ Buabl. TpeHue B bubnuoreka [IOK
28 16.12
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnast pabora «3yueHue
3aBUCHUMOCTH CHJIBI TPEHUS
29 CKOJIBKEHUS OT CUJIbI AaBJICHUS 1 20.12 bubmorexa HOK
g ’ https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
ITIOBEPXHOCTEMN
30 PemeHHe: 3a71a4d Ha (U)npeneneHI/Ie 93.12
PaBHOJICHCTBYIOIICH CHITBI
31 Pemenue 3amad mo temam: «Bec 10.01 bubmuoreka [JOK

tenay, «I'paduueckoe n3oOpaxeHue

https://m.edsoo.ru/ff0alde0
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cuy, «Cuibly, «PaBHoaeicTByOIas
CHII»

KonTtponpnas pabora no Temam:
«MexaHHn4ecKoe JABHKeHUe», «Macca,

32 IUIOTHOCTEY, «Bec Temay, 27.12
«I'padrueckoe n300pakeHue CUI,
«CHIBD
Hasnenue. CriocoObl yMEHBIICHUS U bubnnoreka [JOK
33 13.01
YBEJIMUCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD
34 aBJICHHUA ra3a oT 00bEMa 17.01 bubnmorexa [IOK
a ’ ' https://m.edsoo.ru/ff0a2376
TEeMIEPaTyphl
Ilepenaua naBiaeHus TBEPILIMU
35 Tenr;len )KIf[I KOCTSIMH 1 iiaMH 3akoH 20.01 bubmmorexa [TOK
> KHA ' ' https://m.edsoo.ru/ff0a25b0
ITackansa
JlaBneHue B )KUIKOCTH U Ta3e, bubnuoreka [JOK
36 N 24.01
BBI3BAHHOE JICHCTBHUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemienne 3agau o teme «JlapieHue B 97 01 bu6nmoreka [JOK
JKAJIKOCTH W Traze. 3akoH [lackans» ' https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmaromuecs cocyp: 3101 https://m.edsoo.ru/ff0a2970
. bubnmoreka [JOK
39 Tunpasieciuii npece 3.02 https://m.edsoo.ru/ff0a3136
40 MaHOMeTpBIv. ITopuiHeBoi 202
JKMIKOCTHBIH HACOC
ATmochepa 3eMiIH U IPUYUHBL e bubnuoreka [IOK
41 10.02
CYILIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne 14.02 bubnmuorexa [JOK
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W3mepenne atMOChepHOTo JTaBIICHHS.

https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK

43 17.02
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM 21.02 bubmmorexa [TOK
A abls ' https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepousa. ArmocdepHoe bubnnoreka [JOK
45 24.02
JIaBJICHUE Ha Pa3JIMUYHbBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agad mo reme "" 98.02
ATMocdepHOe TaBIeHHE
JlericTBUE )KUJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO 3.03 bubmmorexa LOK
Py ' ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «Onpenenenue
BBITAJIKUBAIOIICH CHIIBL, bu6nmoreka [JOK
48 . . 7.03
JICHCTBYIOIIEH Ha TEJO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B XKHJIKOCTb)
JlaGopatopHasi paboTa 1o Teme
49 «HccnenoBaHme 3aBUCHUMOCTH Beca 10.03 bu6nmoreka [JOK
Tela B BOJIE OT 00bhEMa MOTPyKEHHO ' https://m.edsoo.ru/ff0a3514
B XKHJIKOCTh YaCTH TEJIa»
bubmuorexa [JOK
IT 14.
50 flaBaHe Tel 03 https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
51 "KoHcTpynpoBaHue apeomeTpa uin 17 03
KOHCTPYHPOBAHUE JIOJKH U
omnpezeneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3agau no remam: «IlnaBanue 21.03 bubnmoreka [JOK
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cya0B. Bo3nyxonnaBaHuey,
«/laBneHue TBEpABIX TN, KUIKOCTEH
1 ra3oBy

https://m.edsoo.ru/ff0a3654

KonTtponsHas pabora o Teme

53 «/laBiieHne TBEPBIX T, JKUJIKOCTEH 4.04
Y Ta30B»
bubmuorexa [JOK
54 M 0 7.04
exatricerat pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 M .E 11.04
OUHOCTD. BAMHIILEL MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenoranue "Pacuér
56 MOITHOCTH, Pa3BUBAEMOM MIPH 1 14.04
noABbEME T10 JIECTHUIIE"
57 [IpocTsie MexaHu3Mmel. Peryar. 18.04
PaBHOBecue cuit Ha peruare
Poryaru B TexHuke, OBITY U IPUPOJIE.
JlaGoparopHas paboTa bubnuoreka [IOK
58 . 0.5 21.04
«HMccnenoBanue ycioBHi paBHOBECHS https://m.edsoo.ru/ff0a478e
peIaara
Pemenue 3a7au 1o Teme «Y cIoBus bu6mmorexa [IOK
59 25.04
paBHOBECHUs pbluara» https://m.edsoo.ru/ff0a48a6
Koaddumnuent nosnesHoro necTpust
60 MexaHu3ma. Jlaboparopnast paul60Ta 05 28.04
«3mepenune KII/] HaknoHHOM
MIJIOCKOCTH
61 Pemenue 3agau mo teme "Padora, 5 05 bubmuoreka [JOK
MomHocTh, KIT/T" ' https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas SHEprusi. 5.05 bubnmoreka [JOK
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Kunernyeckas v noTeHuaibHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

Y POK-3KCIIEPUMEHT I10 TeMe
"DKCEPUMEHTAIBHOE OIpE/ICTICHUE
M3MEHEHHUS KUHETUYECKOU U
MOTEHIIMATBLHON SHEPTUH MPU
CKAaTBIBAHUH TeJIa TI0 HAKJIOHHOU
IJIOCKOCTH"

KoHTpoinbHas pabora 1o Teme
«PaboTta 1 MOIIIHOCTh. DHEPTHUS

PesepBHslit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe ABHKeHHe"

12.05

16.05

19.05

23.05

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Peseprubriit ypok. PabGota ¢ Tekctamu
no teMe "JlaBneHue TBEPABIX Te,
JKUJKOCTEH U Ta3oB"

bu6nmoreka [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHelit ypok. Pabora ¢ Tekctamu
no treMe "Pabora. MoHoCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12
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8 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue A p
Bcero U3yueHHs1 o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 3.09 bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1 4.09
Mopenu TBEPAOro, JKUAKOTO U bubnnoreka [JOK
3 . 1 6.09
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
VYpok-koHpepeHuus
4 "Kpucrannndeckue u amopgHbIe Tena. 1 10.09 bubnunoreka [JOK
I'paden. IoayueHne HCKYCCTBEHHBIX ' https://m.edso0.ru/ff0a5800
anmasoB"
5 CMaunBaHue ¥ KanWIISIPHOCTD. 1 11.09 bubnnorexka [JOK
IToBepXHOCTHOE HATSKEHUE ' https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
6 TemoBoe paclIupeHHe U CXaTue 1 13.09 https://m.edsoo.ru/ff0a5az6
bu6mmorexa [IOK
7 TemoBoe nBmxkenue. Temneparypa 1 17.09 https://m.edsoo.ru/ff0a5a26
bubmuorexa [JOK
8 TewrtepatypHbie Irkar. L 18.09 https://m.edsoo.ru/ff0a5a26
9 Buytpennss sneprus. CriocoOsl 1 20.09 bubmuoreka [IOK
M3MEHEHUS BHYTPEHHEN SJHEPTUU ' https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 24.09 bubmorexa [TOK

https://m.edsoo.ru/ff0a6412
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Ypoxk-koudepenuus "[Ipakruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bubmuoreka [JOK

11 25.09
BEILIECTB U MAaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuecTBo TemnoTel. Y nenbpHas 9709 bubmuorexa [JOK
TEII0EMKOCTh ' https://m.edso0.ru/ff0a6976
VYpok-uccnenosanue "lIpoBepka
THITOTE3bI TUHEHHON 3aBUCHMOCTH

13 JIMHBI CTOJIOMKA KUIKOCTH B 1.10 bubmorexa HOK
8 . 8 ' https://m.edsoo.ru/ff0a72fe
TEPMOMETPUUECKOU TPyOKe OT
TeMIepaTypsr"”

YpaBHEHHE TEILIOBOTO OallaHca.
14 Temioo0MeH U TEIIOBOE PAaBHOBECHE 2.10 bubmorexa LOK
P ' ' https://m.edsoo.ru/ff0a7088
3akoH Herorona—PuxmMana
JlaboparopHnas pabota "Hccrnenoanue

15 SBIICHUS TETNIOOOMEHA MPU 410 bubnmnorexa [JOK
CMEIIMBAaHUM XOJOAHOU U ropsyen ' https://m.edsoo.ru/ff0a6a98
BOJIBI"

16 Pemenne 3agad mo Teme "TemmooOMeH 8.10 bu6mmoreka [IOK
U TEIUIOBOE paBHOBECHE" ' https://m.edsoo.ru/ff0a5a26
JlabopaTtopHast pabora "Onpenenenue

17 KOJINYECTBA TEIJIOTHI, MOTYYEHHOTO 9.10 bubnuotexa [JOK
BOJIOM MpH TEIII00OMEHE ¢ HarpeThIM ' https://m.edsoo.ru/ff0a6412
METAJUIMYECKUM IUIMHAPOM"

IInaBneHue u oTBEpIEBaHNE
KPUCTAJUIMYECKHUX BEIIECTB. Y AeIbHas 11.10 bubmorexa HOK

18 p B thde ' https://m.edsoo.ru/ff0a71d2
TEINIOTA IUIABJIEHUS

19 Pemenne 3amau no teme "IlnaBnenue 15.10



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a71d2

N OTBCPACBAHNC KPUCTAINIMICCKUX

TCII

Jlaboparopuas pabota "Onpenencaue

bu6mmoreka [IOK

20 1 16.10
yAEJIbHON TEIJIOTHI TUIaBICHUS JIbaa" https://m.edsoo.ru/ff0a6bb0
VYpoxk-uccienopanue "CpaBHeHue
MPOIECCOB IIABJICHUS bu6mmoreka [IOK

21 1 18.10
KPUCTAJUIMYECKUX TE U Pa3MITUYCHUS https://m.edsoo.ru/ff0a72fe
IpY HarpeBaHuu amop(QHbIX Ten"

99 [TapooOpa3oBaHue U KOHICHCAIIUS. 99 10 bubnuorexa [JOK
Hcnapenue. ' https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas temiora

93 napooOpa30oBaHUs U KOHJEHCALUH. 93.10 bubnnorexa [HOK
3aBUCHUMOCTB TEMIIEPATypPhl KUTICHUS ' https://m.edsoo.ru/ff0a786¢c
0T aTMOC(epHOTO JTaBICHUS

24 Pemenne 3ama4 1mo Teme 9510 bu6nmoreka [JOK
"TTapoobpa3oBanue U KumeHue" ' https://m.edso0.ru/ff0a786¢c
Ypok-uccnenoBanue "OO0bsICHEHNE

25 3aBUCUMOCTH TEMIIEpaTypbl KUTIEHUS 1 8.11 bubmmorexa [JOK

. patyp ' https://m.edsoo.ru/ff0a740c

OT JIaBJICHUSI
HacplieHHbIil 1 HEHAaCBIEHHBIN T1ap. bu6mmorexa [IOK

26 12.11
BiasxxHocTh BO31yXa https://m.edsoo.ru/ff0a7628
Bnaxnocts Bo3ayxa. JlaboparopHas

27 abora "On e;{iﬁ(ﬁne OTHECI/ITIC)J'ILHOI\/II 0,5 13.11 bubmmorexa LOK
P P | ’ ' https://m.edsoo.ru/ff0a7628
BIIQXKHOCTH BO3/1yXa

28 Pemenne 3amau mo teMe «BI1aXXHOCTBY» 15.11
Pewenue 3ana4d 1 aHanu3 cuTyanui,

29 CBSI3aHHBIX C SIBJICHUSIMU MCIIAPEHUS U 19.11

KOHJICHCAIIUH
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OHeprus TommBa. Y ieibHasi TeIaoTa

bubmuorexa [JOK

30 20.11
CrOpaHUs https://m.edsoo.ru/ff0a7c7c
[TpuHIUIIBEl PaOOTHI TEIIOBBIX
31 PHIHIIHIIA! p 22.11
JIBUTATEIICH.
ITapoBas TypOuHa. /[Burarein
32 poras Typomra. J 26.11
BHYTPEHHETO CrOpaHus
33 KIIJI TemioBoro aABuraTeis. 27.11
Pemenne 3agau mo teme "KII
34 8 e LI 29.11
TEIUIOBOTO JIBUTATEIS
Ypok- koHpepeHuusa «TermioBeie
35 ;)HFaTeJ'II/IqIfI :I:a WTa OKPYXKaOIICH 3.12 bubmorera [JOK
A - 124 - ' https://m.edsoo.ru/ff0a7c7c
cpenb»
36 TerutoBbIe TOTEPH B TETUIOCETSIX 4.12
3aKOH COXpaHEHMS U TPEBpaICHUS
37 P PEBPAT 6.12
SHEPTUU B TEIUIOBBIX MpoOIleccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe ""TeryioBbie SABICHUS. bu6mmoreka [IOK
38 . 10.12
W3menenue arperaTHeIX COCTOSHUM https://m.edsoo.ru/ff0a83f2
BelecTna"
KonTponbhas pabota no teme Bu6 10K
nOIMoTeKa
39 "TeroBble saBiaeHUs. MI3MeHeHne 11.12
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIIeCTBa
40 Onektpusanus Ten. [[Ba pona 3apsnos 13.12
VYpoxk-uccnenosanue "HccnegoBanue
41 Croco00B pa3IMYHBIX BEIIECTB 17.12
Ha’JIEKTPU30BbIBATHCS "
BzaumonelicTBre 3apsiKEHHBIX TEI. bu6mmoreka [IOK
42 A P 18.12 nommoreka L

3axoH Kynona

https://m.edsoo.ru/ff0a87e4
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DIIEKTPUUYECKOE TTOJIE.
HanpspkeHHOCTD 31eKTpUYEecKOro

bubmuoreka [JOK

43 nosist. [IpuHnmn cynepno3uuuu 20.12 https://m.edsoo.ru/ff0a8a0a
JIEKTPUUYECKUX MOJIeH
Hocurenu snekTpuyecKux 3apsaoB.
44 DneMeHTapHblIil 3apsia. CTpoeHue 24.12
aToMma.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO bubnuorexa [IOK
45 25.12
3apsaja https://m.edsoo.ru/ff0a8ef6
46 IIpoBOAHUKY, TUIIEKTPUKHU U 9712 bubnuorexa [JOK
MOJIyIPOBOJIHUKH https://m.edsoo.ru/ff0a8ef6
47 YPOK-KOH(l)vaeHHI/ISI "?neKTpmaum{ B 10.01
MOBCEIHEBHOM JKU3HU
48 Pemenne 3aa4 mmo teme "3akoH 14.01 bu6nmoreka [JOK
COXpaHEHHUsI IEKTPUUYECKOTo 3apsa” https://m.edsoo.ru/ff0a90cc
49 DNEKTPUYECKUN TOK. 15.01 bubnnoreka [JOK
M cTOYHMKHU DIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
VYpoxk-uccnenosanue "JleiictBue
50 JIEKTPUIECKOTO ITOJISI Ha TTPOBOTHUKHI 17.01
U AUDJIEKTPUKH"
51 DIIeKTPUUYECKHUI TOK B METAIIIaX, 2101 bubnmoreka [JOK
JKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
59 DNEKTPUYECKHU TOK B )KUJIKOCTSIX U 99 01
razax
53 DeKTpudeckas 1nerb 24.01
bubmuoreka [JOK
>4 Ca Toka. AMIEpMETp 28.01 https://m.edsoo.ru/ff0a8bd6
55 DIIeKTPUUECKOE HaAIPSHKEHHE. 29.01 bubnuorexa [JOK



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

BousbT™meTp.

https://m.edsoo.ru/ff0a9e14

56

57

58

59

JlaGopaTtopHnas pabora "COopka u
UCIIBITAHUE YJICKTPUYECKOH IIeTTH
MOCTOSIHHOTO TOKa"

3aBUCHUMOCTb CHJIbI TOKA OT
HanpspkeHus. 3akodH OMa Jy1sl ydacTka
enu

JlaboparopHnas pabota "Hccrnenoanue
3aBUCHUMOCTH CHJIBI TOKQ,
MPOTEKAIOIIET0 Yepe3 Pe3UCTOp, OT
HANPSDKEHUS Ha pe3UCTope U
CONPOTHUBIICHUS pe3ucTopa’

DIEKTPUUECKOE COITPOTUBIICHUE.
VY 1enpHO€e CONPOTUBIICHUE

31.01

4.02

5.02

7.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

60

JlaGopaTtopHast pabora "Onpeznenenue
YIIETBHOTO COMPOTHUBIICHHS
IIPOBOJAHMKA"

11.02

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa04e

61

62

Pemienue 3amau mo reme
"DNeKTpUUecKOoe COMPOTHUBIIECHUE.
VY nenbHOe conpoTuBieHUE"

Pemenne 3agau o reme "3akon Oma"

12.02

14.02

63

HOCJ’IC}IOB&TCHLHO@ " MapaJljICJIbHOC
COCIUHCHUA ITPOBOIAHHUKOB

18.02

64

JlaGopatopHas pabota "IIpoBepka
NpaBUJiIa CI0KEHUS HATIPSDKEHUH TTPH
HIOCJICIOBATEIIEHOM COCTUHEHUH JBYX
pe3uctopon"

19.02

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaa58

65

Pemenue 3agau o reme

21.02



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

"[locnenoBarenbHOE U NapaIeIbHOE
COCJIMHEHUS TIPOBOHUKOB"

66

JlaboparopHas pabota "IIpoBepka
ImpaBujia JJis1 CUJIbI TOKA IIpU
napauIeIbHOM COCIUHCHUH
pe3ucTopos"

25.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

67

68

69

Pemenue 3a1a4 Ha MpUMEHEHUE
3akoHa OMa AJis pa3IuyHOro
COCAMHCHUA ITPOBOAHHUKOB

OJ1C 1 BHyTpEeHHEE COIPOTUBIICHHE
HCTOYHHKA TOKa. 3akoH OMa s
OJIHOH LIenHU

Pemenne 3agau mmo teme "OJ1C,
BHYTPEHHEE CONPOTUBIICHUE
HCTOYHHKA TOKa. 3akoH OMa 1j1s
IMOJTHOM Henu"

26.02

28.02

4.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

70

JlaGopaTtopHast pabora "Onpeznenenue
OJ1C ¥ BHYTpEHHETO CONPOTUBIEHUS
MCTOYHMKA TOKA"

5.03

71

72

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka
npasui Kupxroga"

7.03

11.03

73

VYpok-uccnenosanue "M3yuenue
BOJIbT-aMIIEPHBIX XaPAKTEPUCTUK
HEJIMHEHHBIX 2JIEMEHTOB"

12.03

74

PaboTa smekTpuyeckoro Toka.
MOIIHOCTP ANMEKTPHUYECKOTO TOKA.

14.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab124

75

JlaboparopHas pabota "OnpeneneHnue

18.03

bubmuoreka [JOK



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

PpabOThl ¥ MOILIHOCTH 3JIEKTPUUYECKOTO
ToKa"

https://m.edsoo.ru/ff0ab3e0

76

77

78

79

80

81

3akoH Ixoynsa-Jlenua. Ilorpedurenu
aneKTpuueckoro Toka. Koporkoe
3aMbIKaHHC.

Ypok-koudepenmus "OO0bsiCHEHUE U
NPUHIUI JSHCTBUS JOMAITHUX
AIIEKTPOHArPEeBATEIBHBIX PHOOPOB"

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIIEKTPUUECKUE 3apsibl.
3apspKEeHHbIE TeNna U UX
B3auMonencTBusl. I1ocTOSIHHBIH
ANEKTPUIECKUIN TOK"

Konrtponbnas pabora no reme
"DnexkTpuuecKkue 3apsabl.
3apsKEHHBIE TeNla U UX
B3auMoneucTsus. IlocToaHHbIN
AIIEKTPUYECKUH TOK"

ITocTossHHBIE MAarHUTHI. MarHuTHOE
moJie 3eMJIX M €70 3HAUECHUE I KU3HUA
Ha 3emie

VYpok-uccnenosanue "M3yuenue
MAarHUTHOTO IIOJIS TIOCTOSHHBIX
MarHuTOB NP UX OOBbETUHEHUH U
pazneneHun. Busyanuzamus nosus
MMOCTOSSHHBIX MarHUTOB"

19.03

21.03

1.04

2.04

4.04

8.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab660

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0abea8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac3d0

82

OnbIT OpcTeaa. MarauTHoe nose
AIEKTPUUYECKOTO TOKA

9.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2

83

OneiT AMniepa. MaruutHoe nose
KaTyLIKU ¢ TOKoM. [IpumeHenune
3JIEKTPOMArHuTOB B TEXHUKE

11.04

84

85

86

Cuna Amnepa u onpeneneHue eé
HaImpaBJICHUS

Pemenue 3anau no treme "Cuna Ammnepa
U onpejiesicHue e€ HampaBiaeHUus"

DNEeKTPOBUTATEh TOCTOSIHHOTO TOKA.
Hcnonk3oBaHue 35eKTpoABUraTeneii B
TEXHUUYECKUX YCTPOHCTBAX U Ha
TpaHCIIOPTE.

15.04

16.04

18.04

87

JlabopaTtopHas pabota "M3yyenue
JEHCTBUS MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM"

22.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

88

89

90

VYpok-koHpepennus "[IpakTuueckoe
IIPUMEHEHHUE AIeKTpoiBUraTenei"

JlaGoparopHas paboTa
"KoHCTpynpoBaHue 1 U3y4EHHE
paboTHI IeKTpoABUraTes"
JlaGoparopHas pabota "M3mepenue
KIIJI anexkTponBUraTebHON
YCTaHOBKH"

23.04

25.04

29.04

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86c

91

Omnbrter @apazes. 3akoH
ANEKTPOMArHUTHON UHIAYKIUH.
IIpaBuno Jlenna

30.04

92

VYpok-uccnenoanue "HccinenoBanue
W3MEHEHUH 3HAUYCHUS U HaINPaBICHUS
WHIYKIIMOHHOTO TOKA"

2.05



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

93

Pemenue 3amau no reMe "3akoH
3JICKTPOMArHUTHOW WHTYKIIUH.
[IpaBuno Jlenma"

6.05

94

95

96

97

Onekrporerepatop. CriocoObt
MOJIYYSHUS JICKTPUUECKON SHEPTHUH.

Ypok-koHpepeHius "IAEeKTPOCTAHITUN
Ha BO300HOBJISIEMBIX HCTOYHUKA
sHepruu. [IpobremMbl s3K0I0THH.
TONITUBHBIC AJICMEHTHI U
aJIeKTpOoMOOITH"

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TemMe "DIEeKTPUYECKHUE U
MarHuTHBIC SIBJICHUS"

Konrponbnas pabora no reme
"OneKTpOMarHuTHbIE SIBICHUS"

7.05

13.05

14.05

16.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

98

Pabora ¢ Tekcramu o TeMme
"TerutoBble ABICHUA"

23.05

99

100

101

PaGora ¢ TekcTamu o Teme
"DIeKTpUUECKHE 3apsIIbl.
3apsoKeHHBIC Tena U UX
B3anMoaercTBue"
PaGora ¢ TekcTamu o Teme
"ITocTOSIHHBIN NEKTPUYECKUH TOK"
PaGora ¢ TekcTamu 1o Teme
"MarHuTHBIC SIBIICHUS U
AJIEKTPOMArHUTHASE UHAYKIIHS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

102

Pe3epBHBIiT ypOK.

OBIIEE KOJIMYECTBO YACOB I10

102

22.5



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

[NPOT'PAMME




9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Jara nudpoBbie
Tema ypoka Konrpoubusie IlpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

MexaHuueckoe TBUKEHHE.

1 8 1 2.09
MartepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEIIFHOCTD bubnunoreka LIOK

2 1 3.09
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1 5.09
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NPAMOIUHENHOE

4 nBukeHue. CpeaHsiss 1 MTHOBEHHAs 1 9.09
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 10.09 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE ' https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHHUSI. 1 12.09
I'paduk ckopoctu
JlaGopatopHnas pabota "Omnpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 16.09 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 ' https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1utockocTh"
CBoboanoe nagenue tei. OnbITh

8 e i 1 17.09
lanunes
PaBHOMEpHOE nBHKEHUE 10

9 Y i\ 1 15.09 but6mmoreka [IOK

okpy>kHocTH. [leproa u yacrora

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 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE 23.09
1 [IepBeiit 3akon HeroTona. Bektop 24.09 bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. 26.09 Bu6muotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. 30.09 bubnuoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE 1.10 bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka 3.10 Eﬁ?ﬁﬁ:ﬁggﬁmecaz
16 Pemenue 3anay no teme «Cuna 210
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne 8.10 bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Citna Tpeis 1010 Eg&n;;r:g;(})l r(aflfanf738
19 Pemenne 3agau mo teme «Cuna 14.10 bubnunorexa LIOK
TpEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue 15 10 bu6muoreka [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI BuGmmorexa LIOK
21 E)Be}z:;?a' Cuna ynpyroctu. Cuna 1710 https://m.edsoo.ru/ff0afb8e
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO 21.10 bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

nnaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa 22.10
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO 24.10 bubmmorexa [IOK
. P ' https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [lepBas kocMHUYecKasi CKOPOCTb. 211 bubmmoreka [JOK
HesecomocTs u neperpy3ku ' https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.

26 AOGCOIIOTHO TBEPIOE TEIIO. 111 bubmmoreka [JOK
PaBHOBecHe TBEPIOIO Tea C ' https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpAIICHHS

27 MowmenT cuisl. LenTp TspKecTH 12.11

28 Pemenue 3agad nmo reme "MomeHT 1411 bubmmoteka IIOK
cunbl. LlenTp TsKecTH" ' https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

29 TeMe "MexaHn4decKkoe JBHKEHNE 18.11 bubmiorexa LIOK

. .\ ' ' https://m.edso0.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbnas pabora no teme
30 "MexaHHYeCKOe JIBIKEHUE 19.11 bubmorexa HOK
y g | ' ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YTIPYroe u 21.11 bubmrorexa LHIOK
p y o pyT ' https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMOJICHCTBHE
Pemenue 3agad mo reme "3akoH bubnuorexa [JOK

32 . 25.11
COXpaHEHUsl UMITYJIbCa https://m.edsoo.ru/ff0b096¢c

33 Ypok-koupepenius "PeakTuBHOE 26.11



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"

bub6nmoreka [IOK
34 Mexanundeckasi paboTa U MOLTHOC 28.11
RATIACCIAT paboTa H MOIIHOCTE https://m.eds00.ru/ff0b0as4
35 PaboTa CHIIbI TSKECTH, CHIIBI 512 bubmuorexa [JOK
YIPYTOCTH M CHJIbI TPEHHS ' https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
0
36 paboThI CUIIBI TPEHUS MIPU 3.1
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAILHON TTOBEPXHOCTHY
C OOTHI.
37 BS3b DHEPTUU U PaOOTHI 512
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 o 9.12
KUHETHYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS PHEPTUHU B 10.1
MeXaHUKe
40 JlaGopatopnas pabora «3yuenue 1512 bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» ' https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO 16.12 bubmmoteka IIOK
XapaKTEPUCTHKH ' https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. 1712 bubmmoreka [JOK
Brinyxnennble konebanus. Pesonanc ' https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA 1912
MasiTHUKH
Ypoxk-uccienoBanre «3aBHCUMOCTh
44 neproaa KoineOaHui OT )KECTKOCTH 23.12 BrbmroTexa [IOK
P ' https://m.edsoo.ru/ff0b197a
MPYXUHBI U MaccChl Ipy3a»
45 [IpeBpatienue sHepruu npu 4.1

MeXaHHYECKHX KOJIeOaHUIX



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»

26.12

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

47

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

9.01

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

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE
MOIEPEYHBIE BOJTHBI

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

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

13.01

14.01

16.01

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

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

20.01

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YapTpa3ByKk u
UHOPA3BYK B IPUPOJE U TEXHHUKE"

21.01

23.01

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

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

27.01

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbhas pabota mo teme
"3aKOoHBI COXpaHEeHHs. MexaHn4ecKue
KoJieOaHUs U BOJTHBI"

28.01



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 30.01
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH 3.02
Ypok-koudepennus "llkana
3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
58 4.02
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C 6.02
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU 10.02
BOJIHBI
OneKTpoMarHuTHas IpUpo/ia CBETA.
61 Cxko OI:()lTI) cBeTa BOJHI;OII:I:IG CBOIiCTBA 11.02 Bubmiorexa IOK
p ' ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acnpocTpaHeHHe cBeTa. 3aTMEHUS 13.02 Bubmiorexa IOK
Pactipoctp ' ' https://m.edso0o.ru/ffOb3658
Connua u Jlynst
3aKOH OTpakeHMS CBeTa. 3epKaa.
63 PemeHHep3a ay Ha II I/IMCHCI:I)—II/IC 17.02 bubnmorexa LOK
a p ' https://m.edsoo.ru/ffOb38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH 18.02 bu6muoreka [IOK
IIPEIOMIIEHUS CBETA ' https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpEHHEE OTPAKEHNE CBETA.
65 chonw%ﬁie nonHorpo BHYTPEHHETO 20.02 Bubmorexa IOK
yIp ' https://m.edsoo.ru/ffOb3c5c
OTPaXEHUS B ONTHYECKUX CBETOBOIAX
66 Jlaboparopnas pabdota "HccrnenoBanme 24.02



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

3aBUCUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJia MaJIcHus Ha
rpaHule "BO3ayX-CTEKJIO

Ypok-koHpepennus "Micnons3oBaHue

67 MOJIHOTO BHYTPEHHETO OTPAKECHHUS: 25.02
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
68 Jlua3zel. OnTudeckas CHia JIMH3BI 27.02 bubmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoeHne N300paKeHM B TNH3AX 3.03
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "Omnpexnenenue
70 dox I;Hori pachos{HHs{ u OII)TTHIICCKOﬁ 4.03 bubsmorexa [IOK
Y . . ' https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIeit TNH3BI
71 Ypok-koupepenius "OnTudyeckue 6.03 bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" ' https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue 10.03 bubmorexa HOK
https://m.edsoo.ru/ff0b4684
VYpok-koHpepenuus "JlepexTs
73 P depertuis " Jegeirsi 11.03
3penusi. Kak coxpaHuTth 3peHue
PaznoxxeHne 6eoro cBeTa B CIIEKT).
74 Omneitel HetoToHna. Croxxenue 13.03 bubnuotexa [JOK
CIEKTpaJIbHBIX UBETOB. [{ucnepcus ' https://m.edsoo.ru/ffOc0f4c
CBeTa
JlabopaTtopHas padota "OMBITHI 11O
pa3IoXKEHUIO OENIOro CBeTa B CIEKTP U
but6mmorekxa [IOK
75 BOCIPUATHIO LIBETA IPEIMETOB IIPH UX 17.03

HaOJIIOICHNH Yepe3 [BETOBhIC
¢buabTpel"

https://m.edsoo.ru/ffOcOe2a



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

VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIIEPCHUS, 18.03
uHtephepennus u qudpakmus"
77 Omnsitel Pe3epdopaa u ruranerapHas 20.03 bubnmnoreka HOK
MOJIENIb aTOMa ' https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa 1.04
Hcnyckanue 1 OrIoneHue cBera
79 atomoM. KBanTebl. JInHneluaTeie 3.04 bubsmorexa [IOK
' : ' https://m.edsoo.ru/ffOc144c
CHEKTPBI
80 VYpok-npaktukyMm "Habnrogenue 2 04 bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" ' https://m.edsoo.ru/ff0c1550
N bubmuoreka [{OK
81 P 8.04
VIHOAKTHBHOCTD H €€ BIAM https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sipa. Hykinonnas 10.04 bubnnorexa [JOK
MOJEIb ' https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIPEBpALCHUS. 14.04 bubmmnoreka HOK
HN3oTorst ' https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo teme: 1504 bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" ' https://m.edsoo.ru/ffOclb4a
85 Ilepuon monypacnana 17.04
Vpok-koH(Dpepennus "PaqnoakTHBHEIE
86 1/13131 CHI/IS(Ib Bpn UPOJE, MEAUIINHE 21.04 BrbmroTexa [IOK
i | PHPOE, ’ ' https://m.edsoo.ru/ff0c2126
TEXHHUKE
SInepHbIe peakni. 3aKOHBI
87 COX paHeHESI 3apA0BOrO X1 MaCCOBOI'O 22.04 BrbmroTexa [IOK
P P ' https://m.edsoo.ru/ff0c1c58
qucen
88 OHeprus CBA3U aTOMHBIX saep. CBsa3b 24.04 bubnmoreka [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



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

89

Pemrenue 3amau no reme "SnepHeie
peakuun"

28.04

90

91

92

93

Peakuuu cunTe3a u neneHus saep.
Ncrounuku sHeprun CoaHua u 3BE37
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

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

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbic sBieHUS"

29.04

5.05

6.05

12.05

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

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

94

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

13.05

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

95

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAYCCTBCHHBIX 3aJ1a4 110
teme "TemnoBsie nmpouecco”

15.05

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KAYECTBEHHBIX 3a/1a4 T10
teme "KIIJ] TerioBsix qBurarenei"

[ToBTropenue, o6o0mmenue. Pemenue
pacyeTHBIX ¥ Ka4YECTBCHHBIX 33]1a4 110
teme "KIIJI anekTpoycTtaHOBOK"

19.05

20.05

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

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



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o6o0mIEHHE.

bubnunoreka LIOK
22.05
%8 iIa60paT0prIe 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, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamH 110 Teme "CBeTOBEBIE 1 bubnnorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMH 110 TeMe "KBaHToBas u 1
sanepHas gpusnka"
OBHIEE 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

[Mepeimkun A.B. ¢pusuka. 7 xi.: yueonuk / A.B. [lepbimkun. — 6-e usn., crepeorun. — M.
Hpoda, 2017- 224c.

[Mepeimkun A.B. ¢pusuka. 8 xi.: yueOnuk / A.B. Ilepbimkun. — 6-e usn., crepeorun. — M.
Hpoda, 2018- 238c.

[Mepeimkun A.B. ¢pusuka. 9 xnacc: yueOnuk / A.B. [leppimkun, E.M.I'yTHEK. — 7-€ U31.,
nepepad. — M.: JIpoda, 2019- 350c.

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

WWW./Prosv.ru

https://m.edso0.ru
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