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MNOACHUTEJIBHASA 3ATIUCKA

[TporpamMa mo ¢u3Mke Ha ypOBHE OCHOBHOI'O OOIEro oOpa3oBaHUS COCTAaBJIEHAa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3zoBaTeIbHOMN
nporpammsl, npencrasieHHbIx B @I'OC OO0, a taxxke ¢ yu€toM ¢eaepaibHoi pabouell mporpaMmsl
BocnuTanus u KoHuenmuu npenogaBanus yueOHoro npenmera «Dusnkay.

Conepkanue mporpamMmbl 1O (U3WKE HAmNpaBIeHO Ha (OPMHPOBAHHWE ECTECTBCHHOHAYYHOU
IPaMOTHOCTH OOYYaIOIUXCS W OPraHu3alUi0 HU3ydeHHs (U3MKM Ha JEATelIbHOCTHOW OCHOBe. B
nporpaMMme 1o (pu3MKe YYUTHIBAIOTCA BO3MOXHOCTH y4eOHOrO TpeaMeTa B peain3alu TpeOOoBaHU
OI'OC OOO Kk mIaHHpYEeMbIM JMYHOCTHBIM U METAIllpeIMETHBIM pe3yjibTaTaM OOy4YEHHs, a TaKKe
MEXIIPEIMETHbIE CBS3M E€CTECTBEHHOHAYYHBIX Y4YE€OHBIX IPEIMETOB HAa YPOBHE OCHOBHOI'O OOIIETO
00pa3zoBaHusl.

[Iporpamma mo gu3uKe ycTaHABIMUBACT pacrpeecHue y9eOHOro MaTepuana 1o rojlaMm 00ydeHus
(mo kiaccaMm), mpejajaraeT NPUMEPHYIO IOCJIEAO0BATEIBHOCTh W3YYEHHsI TEM, OCHOBAaHHYIO Ha JIOTMKe
Pa3BUTHS IPEIMETHOTO COACPIKAHUS M yIETE BO3PACTHBIX OCOOCHHOCTEH 00YJaOLIIXCSI.

[TporpamMa no ¢usuke pazpaboTaHa C IIEJbIO0 OKa3aHHs METOJUYECKOH MOMOIIM YUYUTENO B
co3ziaHuu paboueil mporpaMmbl 10 y4eOHOMY MIPEIMETY.

®usuka SBISETCS CUCTEMOOOPA3yIOIUM [UIsl E€CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIBKY (pM3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SIBJICHUMN, U3y4aeMbIX XUMHUEH, OHMOI0rueH,
acTpoHOMHEW U (usznyeckoi reorpadueld, BHOCHUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa,
npenocTaBisgeT Haubosee siCHble 00pa3libl MPUMEHEHHUsS Hay4yHOro METOJa IMO3HaHHufA, TO €CTh crnocola
HOJIYy4YEHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpHa u3 TIIaBHBIX 337a4 (PU3HMUECKOro 00pa3oBaHMs B CTPYKTYpe OoOIIero oOpa3oBaHHs COCTOUT B
(bopMUpPOBaHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M UHTEpeca K HayKe y 00y4aroIuxcsl.

N3yuenne ¢u3uku Ha  0a30BOM  YpOBHE MpEAINoJiaraeT  OBJIAJCHUE  CIEAYIOUIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUYHYIO IPaMOTHOCTb:!

e HAy4YHO OOBSCHATH SIBICHUS;

e OIICHHMBATh U MOHUMATh OCOOCHHOCTU HAYYHOT'O UCCIIEIOBAHUS;

e HMHTEPHPETUPOBATH JAaHHBIC U HCIIOJIb30BATh HAYYHbIE J0KA3aTEJIbCTBA IS MOTYYCHHUS
BBIBOJIOB.

[enu u3yyeHus: GU3MKU HA YPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHus ompeseseHbl B KoHienmn
npenofaBaHus ydyeOHoro rmpenmera «@Pusuka» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit
denepanuy, peaau3yoUIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE NMPOIPAMMBbI, YTBEPXKIEHHON pelIeHueM
Komnerun Munuctepcta npocsenieHusi Poccuiickoit @enepanuu (mpotokon ot 3 aexadps 2019 r. Ne
[1K4BH).

Heian nzyvyenus pU3NKH:

e MpuOOpETEeHHE HHTEpeca M CTPEMJICHUS OO0YyYaloIIMXCsl K HAyYHOMY HU3YYEHUIO INPUPOABI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];
e pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJIe MMO3HAHUA U (HOPMUPOBAHHE HCCIIEIOBATEILCKOTO
OTHOILIEHUS K OKPYAIOIIUM SBJICHUSM;

e (hopMupoBaHHE HAYYHOTO MUPOBO33PEHMSI KaK pe3ybTaTa U3yuyeHHUs] OCHOB CTPOCHUS MaTepUu
U pyHJIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHUE MpEACTaBICHUM O poiu (U3MKHU AJI1 Pa3BUTUS JIPYTMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEICTABICHUNA O BO3MOXKHBIX chepax Oyaymiei mpodecCHOHAIBHON AEATENbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOArOTOBKA K JJaJbHEHIIEMy O0yYEHHIO B ’TOM HaIIPABJICHHH.



JoctrxeHne 3THX LieJell mporpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOIO 00IEro oO0pa3oBaHUs
obecrieynBaeTcs pelieHueM CIIeIYIONINX 3a/a4:

MPHOOpETeHNEe 3HAHWKW O JIHUCKPETHOM CTPOCHUU BEHICCTBA, O MEXAHWYECKUX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MPHOOPETEeHNE YMEHHMU ONMHUCHIBATH M OOBSCHATH (DU3MUYECKUE SIBICHUS C HCIIOJIb30BAHHEM
MOJTY4YCHHBIX 3HAHUH;

OCBOGHHE METOJIOB PELICHUS MPOCTEHIINX PacUETHBIX 3aJad C MCIOJIB30BaHUEM (PU3MUECKHX
MOJIeJICH, TBOPUECKHUX M MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUN HAOIIOaTh MPHUPOAHBIE SIBICHHUS W BBINOJHATH OIMbBITHL, J1aOOpaTOpHBIE
paboThI U IKCMIEPUMEHTAJIbHBIC UCCIIEIOBAHUS C UCTIONB30BAHUEM U3MEPHUTENBHBIX IPUOOPOB;
ocBoeHHE TpUEMOB paboTel ¢ wHPOpMaIHer (QHU3UIECKOro COACpIKAHMS, BKIIOUYAs
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTIKEHUSX (PU3MKH, aHAIU3 M KPUTHYECKOE OIICHHBAHME
uHpOpMAaIINH;

3HAKOMCTBO €O cdepamMu MpOoPeCCHOHAIBHON NESITEIIbHOCTH, CBSI3aHHBIMU C (DU3UKOU, H
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHKEHHIX (DU3HUECKON HAYKH.

Ha m3ydenwne ¢pusuku (6a30BBIi ypOBEHB) HA YPOBHE OCHOBHOTO O0IIETO 00pa30BaHUS OTBOJIUTCS

238 gacoB: B 7 kiacce — 68 yacoB (2 vaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heien), B 9
knacce — 102 gaca (3 gaca B Hezenio).

[Ipenmaraemelii B mporpamme 1o (U3HMKe MepedeHb JTa0OpaTOPHBIX PabOT M OMBITOB HOCUT
pPEKOMEHJATeNIbHBII XapaKkTep, YUUTedb AejaeT BHIOOp MpOBEACHHS J1a0OpaTOpHBIX paboT M OIBITOB C
yu€TOM HHAMBHUIYaJbHBIX OCOOEHHOCTEH oOO0ydJaromuxcs, CIHUCKAa SKCIEPUMEHTANIBHBIX —3aJ[aHMH,
IpeAaraéMblX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMeHa Mo (hU3HKeE.



COJAEPKAHUE OBYYEHUSA

7 KJIACC

Pa3zpnen 1. ®usuka u e€ posib B IO3HAHUHU OKPY/KAKIIET0 MU PA.

®usznka — Hayka O npupoze. SBieHus npupoasl. Du3MUECKHE SBICHUS: MEXaHUYECKHE,
TEIUIOBBIC, JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnyeckue BeNWYMHBL. M3Mepenne  Qu3Mueckux BenuuuH. Du3HuecKue  IpUOOPHI.
ITorpemHocTs U3MepeHui. MexxnyHapoiHasi CUCTEMA €IHHHII.

Kak ¢usuka u npyrue ectecTBeHHbIE HayKH H3ydaroT HNpUpoAy. EcTecTBEeHHOHAy4HBIH METO[
MO3HAHUA: HAOIIOJICHHEe, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBUKEHHE THIIOTE3, DKCIEPUMEHT I10

MIPOBEPKE TUTIOTE3, OOBSICHEHNE HaOM0IaemMoro siBiieHus. Onucanre PU3NYeCKuX SBICHUA C TTOMOIIBIO
MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIOBbIE, JJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. Dusnueckue NTPUOOPHI W TMpOLEAypa MPSAMBIX HM3MEPEHHI AaHAIOTOBBIM U IU(POBBIM
pudopom.

Jlabopamopnvie pabomot u onvimol.

OnpezeneHue UEHBI IEICHUS IKaJIbl HK3MEPUTEIHLHOTO pUoOpa.

N3mepenue paccTosHUM.

H3mMepenne 00bEMa KUAKOCTU U TBEPIOTO TEa.

OnpeneneHue pa3MepoB MajbIX TEJ.

H3mepenue TeMiiepaTypbl Ipy HOMOIIH KUKOCTHOIO TEPMOMETPA U IaTYMKA TEeMIIepaTyphl.

IIpoBenenue uccnenoBaHus MO MPOBEPKE MMIOTE3bI: JAIbHOCTD MOJIETA IAPUKA, ITYIIEHHOTO

TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BHICOTA MYCKA.

o Uk wWwN e

Paspeu 2. IlepBoHayajibHbIE CBEACHHS O CTPOCHHMHU BelIECTBA.

CrtpoeHue BelecTBa: aTOMBI U MOJICKYJBI, UX pa3Mmepbl. OMBITH, JT0Ka3bIBAOIINE TUCKPETHOE
CTPOEHHE BEILECTBA.

JBuxenue yactull BeniectBa. CBsA3b CKOPOCTH JABIKEHUS YaCTHIL ¢ TemrepaTypoil. bpoyHoBckoe
nBrxkeHue, mudy3us. BzanMoaeiicTBre 4acTUIl BEIIECTBA: IPUTSKEHUE U OTTAIKHBAHHE.

ArperaTHple COCTOSHUS BEIISCTBA: CTPOCHHUE Ta30B, KUAKOCTCH W TBEPABIX (KPUCTATUIMICCKUX )
Ten. B3auMocBs3b MEXKAY CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX M HX
ATOMHOMOJIEKYIISIPHBIM CTpoeHHueM. OCOOCHHOCTH arperaTHhIX COCTOSTHUNA BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO IBHKEHUSI.

2. Habmonenue nuddysun.

3. HaGmiomenue sBIeHUN, OODBIACHIIOMIMXCS NPUTSHKEHHEM WM OTTAJIKUBAHUEM YaCTHUI]

BEILIECTBA.

Jlabopamopuvie pabomot u onvimol.

1. OueHka quameTpa aToMa METOJIOM PSAOB (C HcTonb3oBaHUEM (poTorpaduii).

2. OmbITHI IO HAOJFOICHHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITbl 1O OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISPHOTO MIPUTSKEHUSI.

Pa3pen 3. /IBu:xeHHe U B3aUMOAeiicTBHE TeJl.

Mexanudeckoe nBrkeHHE. PaBHOMepHOe M HepaBHOMepHOe aBmxkeHHe. Ckopocth. Cpemnsis
CKOPOCTh MPY HEPAaBHOMEPHOM JABMXEHUU. PacuéT myTu U BpeMEeHU JBUKECHHUS.

SIBnenne uHepHuH. 3aKOH WHEPIHH. B3ammoneicTBUE Ten Kak MPUYMHA U3MEHEHUS CKOPOCTH
IBIDKEHUS Tei. Macca kak Mepa uHepTHocTH Tena. [lmoTHocTh BemiectBa. CBs3h IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BEMA BEIlleCTBa.



Cunna kak XapakTepucThka B3aumozeucTBusi Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CUJIBl C TOMONIbIO JMHAMOMETpA. SIBI€HHE TATOTEHUS U cuiia TskecTd. Cuia TSKECTH Ha APYTrUx
wianerax. Bec Tenma. HeBecomocth. CriokeHHME CHJI, HalpaBl€HHBIX IO OJHOW MPSAMOM.
PaBuopelictByromas cuii. Cuiia TpeHus. TpeHue CKOJbKEeHHS M TpeHHE Mokosi. TpeHuwe B mpupojae u
TEXHHKE.
Hemoncmpayuu.
1. HaGmronenue MexaHUYECKOTO JIBUKEHUS Tela.
2. H3mepeHne CKOpOCTH MPSMOJIMHENHOTO IBUKEHUS.
3. HaGmronenue siBneHus: HHEPLUU.
4. HabmoneHue n3MEHEeHHs: CKOPOCTHU TPU B3aUMOJICHCTBUY TeI.
5. CpaBHEHME Macc 10 B3aUMOJECHCTBHIO TEJI.
6. CloXeHue CuJl, HallPaBJICHHBIX 110 OJAHOMN MPSIMOM.
Jlabopamopnuvie pabomol u onvimeol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBKKEHMS (lIapuka B JKUIKOCTH, MOJEIU
INEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajiee).

2. OmnpeneneHue cpeiHed CKOPOCTH CKOJBKEHUS Opycka WIM IIapuka I10 HAaKJIOHHOM
IJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOIO TeEIA.

4. OmbITBI, JIEMOHCTPHUPYIONINE 3aBUCUMOCTh pacTshKeHUS (medopmamnmu) TpYKUHBI OT
MPUIIO)KEHHOM CHUJIBI.

5. OnpIThl, J€MOHCTPUPYIOIIHUE 3aBUCUMOCTh CHJIbI TPEHHS CKOJBXKEHHS OT Beca Tejla u
XapakTepa COIPHUKACAIOIINXCS TIOBEPXHOCTEM.

Paspnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTEH U ra30B.

Jasnenune. CriocoObl yMEHbLIEHHS W YBeIMUYeHHs JaBieHus. [laBieHue rasza. 3aBHUCHMOCTh
JaBJeHUs raza or oObéMma, Temmeparypbl. llepenada naBiieHuss TBEPABIMU TeNlaMH, KUAKOCTSIMH U
razamu. 3akoH [lackans. [IneBMaTnyeckue MamuHbl. 3aBUCUMOCTh JAaBJICHUS >KUIKOCTH OT TIyOUHBI.
I'unpocratuueckuii napanokce. Coobmaronuecs cocybl. ['napasinueckue MexaHU3MBbl.

AtMmocdepa 3emin 1 atMocepHoe naBieHue. [IpuunHbl cyniecTBOBaHUS BO3YIIHON 000JIOUKH
3emmu. OnbiT Toppuuennu. M3mepenue armocdepHoOro paBiaeHHs. 3aBUCUMOCTh aTMOC(EpPHOIro
JTABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuGopsl 1i1st u3mMepeHust aTMoc(hEepHOTO JaBICHUSI.

JleiicTBHe ®UAKOCTU U Ta3a Ha MOrpyKEHHOE B HUX Teso. BeITankuBaromas (apxuMenoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTb JABJICHUS raza OT TeMIepaTyphbl.

2. Ilepenaua naBneHuUs )KUIKOCTBIO U Ia30M.

3. Coob1maronuecs: Cocyibl.

4. T'mapaBinueckuii mpecc.

5. IlposiBnenue neicTBHs aTMOC(HEPHOTO TABICHUS.

6. 3aBHCHUMOCThH BBITAJIKMBAIOIICH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTH Tella W IJIOTHOCTH
JKUIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOLIEH CUIIbI BECY BBITECHEHHOM KUAKOCTH.

VYcnosue 1uiaBaHus TeN: IJIaBaHUE WM IOTPYKCHHME TElI B 3aBUCUMOCTH OT COOTHOILEHHUS
IUIOTHOCTEN TeJla U )KUJKOCTH.

Jlabopamopuvie pabomot u onvimel.

1. HccnenoBaHue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEMa MOTrpyKEHHOW B JKUAKOCTh YaCTH
Tena.

2. Ompezenenue BbITAJIKUBAOIIEH CHIIbI, JEMCTBYIOIIEH Ha TENO, MOTPYKEHHOE B KUIKOCTD.



3. IIpoBepka HE3aBUCHMMOCTH BBITAJKHBAIOMIEH CHJIbI, IEUCTBYIOIIECH HAa TEJIO B >KHAKOCTH, OT
Macchl Tena.

4. OMbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBI, IEMCTBYIOIIECH Ha TEJIO B
KHUJIKOCTH, OT 00BbEMA MOTPY>KEHHON B KUAKOCTh YACTH Te€Ja U OT IJIOTHOCTU KHUIKOCTH.

5. KoucTpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKM U  OINpeJelieHne €€
IrPYy30I0ABbEMHOCTH.

Pa3zpnen S. Pabora u MOIIHOCTB. JHeEprus.

Mexanunueckast pabota. MOITHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio paBHOBecHs phlyara.
[IpumeHeHre TpaBuUiia paBHOBECHs pblyara K ONOKy. «3onotoe mpaBuio» mexaHuku. KIIJ mpocTeix
MexaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunetndeckas v nmoteHuuagbHas sHeprud. [IpeBpaiienne ogHoro Buja
MEXaHUYECKON SHEPruu B IpYroi. 3aKOH COXPaHEHUsS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie pabomot u onvimol.

1. Omnpenenenue pabOTHI CUIbI TPEHUS NMPU PABHOMEPHOM JBIMIKEHUHU Teja 1O TOPU3OHTAIBHON

MMOBEPXHOCTH.
2. HccnenoBanue yciaoBHil paBHOBECHS pblyara.
3. WMsmepenune KIIJ] HaKJTOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPaHEHUS MEXAHUYECKOU SHEPTUU.
8 KJIACC

Pa3znen 6. TensioBble siBJIeHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOpUHM CTpOeHus BemiecTBa. Macca u
pa3Meppl  aToMOB U MoOjeKyd.  OmnbITel,  MOATBEPXKIAIOIIME  OCHOBHBIE  IOJOXKEHUS
MOJICKYJIIPHOKUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucraminnueckue u
amop¢Hubie Tena. OOBSCHEHHE CBOWCTB Ta30B, KUIAKOCTEH W TBEPABIX TEI HA OCHOBE TOJOKEHUH
MOJIEKYJIIPHO-KWHETUYECKOU Teopuu. CMaunBaHUE U KaWJUIAPHBIE sABJICHHA. TemIoBoe paciupeHne u
cXKaTue.

Temmnepartypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO IBIDKEHUS 4YacTUIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs] BHYTPEHHEW SHEpruu: TeIvionepeaaya U CoBeplIeHHne padoThl. Bumbl
TEIJIONepeiayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyYECHHE.

KonuuectBo Temnotel. YnenpHas TEIUIOEMKOCTh BeEIIEeCTBAa. 1eIIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro 6ananca. [lnaBnenue u oTBepAeBaHNe KPUCTAIIMUYECKUX BEIIECTB.
VYaenbHas Teruiota miaBieHus. [lapooOpa3oBanue u koHaeHcanus. Mcmapenue. Kumenue. Y nenpHast
TEIUI0Ta NapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYphl KUIIEHUSI OT aTMOC(EPHOTo JaBICHUS.

Braxxocts BO3myXa.

OHeprust TOIUIMBA. Y IeNIbHAs TEIJIOTa CrOPAHMSL.

[Tpunnumnel padotel TemnoBbix neuratenei KI1/[ temnoBoro neuratens. TermnoBble qBUTATeNu U
3allUTa OKPYKAIOIIEH CpeIbl.

3aK0H COXpaHEHUs U MPEBPAIICHHS YHEPTHH B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO ABHKEHHUS.

2. Habmonenue nuddysun.

3. HaGnronenwue siBNeHU CMauMBaHUS U KallWJUIPHBIX SIBICHUU.

4. HaOmroneHue TENnaoBOro paclIupeHus Tel.



5. 3meHeHue naBieHMs raza npu U3MEHEHUH 00bEMa U HAarPEBAHUU WU OXJIAKICHUH.
6. IlpaBuna usmepeHus TeMIepaTypsl.
7. Bwuasl Temionepenayu.
8. OxjaxkJIeHue Npu coBepUIeHUH PabOThI.
9. HarpeBanue npu coBepIieHHH pabOThl BHEITHUMHU CHUIAMH.
10. CpaBHEHUE TEIUIOEMKOCTEN pa3IMUHbIX BEIIECTB.
11. HabumoeHue KumeHusl.
12. HabGmroieHre moCcTOSHCTBA TEMITEpaTyphl MPH TUIABICHUH.
13. Moaenu TEeIUIOBEIX ABUTATEIIEH.
Jlabopamopnuvie pabomot u onvimeol.
1. OnbITHI IO OOHAPYKEHUIO JEUCTBUSI CHIJI MOJICKYJIIPHOTO MPUTSKEHUS.
2. OnpITHI O BRIPAIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.
3. OmnbITHl O HAOMIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEII.
4. OrmpenerneHue 1aBJICHHs BO3AyXa B OAJJIOHE IINPUIIA.
5. OmbIThl, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD J1aBJIEHUS BO3JlyXa OT €ro 00bEMa M HarpeBaHus
WJIU OXJIaXKICHHUSL.

6. IlpoBepka rTHMOTE3bl JUHEHHON  3aBUCUMOCTH  JJIMHBI  CTOJOMKAa  JKUIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIIepaTyphl.

7. HaGnronenune u3MeHEHUs BHYTPCHHEW YHEPTUU Tela B Pe3yabTaTe TEIUIONEpeIadr U PaOdOThI
BHEIIHUX CHIL.
HccnenoBanue siBIeHUS TEIUIOOOMEHA IPY CMEIIMBAHUU XOJIOHOUW U TOPSYE BOIBI.
OrnpeienieHNe KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW IMPHU TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM HUIUHAPOM.

10. Onpenenenue yeabHON TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiecca UCIapeHHUS.

12. OnpeneneHrne OTHOCUTEIbHOM BIaXXKHOCTH BO3/1yXa.

13. OnpeneneHue yIeabHON TeIUIOTHI IUIABJICHUS JIb/A.

Pa3nen 7. DiiekTpuyeckne U MATHUTHBIE SIBJI€HUSI.

Onektpusanus Ten. [[Ba pona anekTpudeckux 3apsaaoB. B3anmonelicTBue 3apsiKeHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTBH CHJIBI B3aUMOJICHCTBUS 3apSHKEHHBIX TEJ OT BEIWYUHBI 3apsAI0B M PACCTOSHHS
MEXIy TeJIaMu).

Onektpuueckoe mnoze. Hanpspk€HHOCTh 3nekTpuyeckoro mods. [lpuHiun cyneprno3unuu
ANEKTPUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsioB. DJIEMEHTApHBIA AeKTpuueckuil 3apsan. CTpoeHue aroma.
[IpoBOIHUKY M IUAJIEKTPUKH. 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO 3apsiia.

DIIEKTPUUECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUIECKOTO TOKA. MICTOUYHUKHM MOCTOSSHHOTO
ToKa. JleMcTBUS 2IMEKTPUYECKOr0 TOKa (TETIOBOE, XUMHUYECKOe, MarHUTHOE). DJNEeKTPUUYECKUIl TOK B
JKUJIKOCTSX U Ta3ax.

Onekrpuyeckas nenb. Cuiia Toka. DiekTpudeckoe HampsbkeHue. COnmpOTHBIIEHUE MPOBOJHUKA.
VYnaenbHOE compoTuBIEHHME BemecTBa. 3akoH Owma i ydactka nenu. [locnemoBarenbHoe U
napauieIbHOE COeIMHEHNE ITPOBOTHUKOB.

PaGota m MONIIHOCTH 3JEKTPUYECKOro ToKa. 3akoH Jkoyns—JIeHma. DiaeKkTpuyeckue menu u
MOTPEOUTENH NEKTPUUECKON dHeprun B ObITY. KOpoTKOe 3aMbIKaHUE.

[TocTosiHHbIE MarHUThL. B3anmoneicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE moJie. MarHuTHOE
nosie 3eMJIM U €ro 3HaueHue JJis *Ku3HU Ha 3emie. OnbIT Opcerena. MarHuTHoOe MoJie 3JIEKTPUYECKOTO
Toka. [IpuMeHeHue 3eKTpOMarHuToB B TeXHUKE. J[eficTBHe MAarHUTHOTO MOJIs HA MPOBOJHUK C TOKOM.



DJIEeKTpOABUTATENb TOCTOSHHOIO TOKa. lcmonp3oBaHwe 5SieKTpoABUTATENel B TEXHHYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omnbitel @apanes. fABieHue aeKTpoMaruuTHON uHaykimu. [IpaBuio Jlenma. DnekTporeHeparop.
CriocoObl MOJIY4EHHUsI INEKTPUYECKON 3HEpruu. DJIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPTUH.

Hemoncmpayuu.

DnekTpuszauus Tedi.
JIBa posia 3NEKTPUUECKUX 3apsS 0B U B3aUMOJEHCTBUE 3apsKEHHBIX TEll.
YCTpoiCTBO U IEMCTBHE AIIEKTPOCKOTA.
DneKTpocTaTU4eCcKas MHIYKIUSI.
3aK0H COXpaHEHUs AMEKTPUIECCKUX 3aPsI0B.
IIpOoBOTHUKY M TUAIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MO,
HcToyHrKY TOCTOSSHHOTO TOKA.
JleiCTBUS 2JIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUI TOK B )KHMJIKOCTH.
. T'a30BbIl pa3psn.
. I3Bmepenue cuibl TOKa aMIIEpMETPOM.
. MI3mepenue 351eKTpruuecKoro HanpsHKEHUsI BOIIBTMETPOM.
. PeocTtat n Mara3uH conpoTUBIICHUIA.
. B3zaumopeiicTBre MOCTOSTHHBIX MarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTH Pa3CICHHsI TIOTIOCOB MarHUTA.
. MoaennpoBaHue MarHUTHBIX MOJIEN MOCTOSTHHBIX MarHUTOB.
. OmbIT Opcrena.
. MaruutHoe 1noJie Toka. DIEeKTPOMArHuT.
. [elicTBMe MArHUTHOTIO IOJISI HA IPOBOJHUK C TOKOM.
. DJEeKTPOJIBUraTeb MOCTOSHHOI'O TOKA.
. UccnenoBanue siBICHUSI SJIEKTPOMArHUTHOW WHTYKITUH.
. OnbiTel ®apages.
. 3aBUCHMOCTb HAINpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHHUSI.
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25. DJEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomol u onvimeol.

OMNBITHI 110 HAOJIOIEHUIO IIEKTPU3ALINN TNl MHIYKITUEH U IIPU CONTPHUKOCHOBEHUH.
HccnenoBanue NeUCTBUS 3JIEKTPUUECKOTO MOJIS HA TPOBOJAHUKH U TUIIIEKTPUKH.

COopka 1 mpoBepKa padOoThI STEKTPUUECKOH 1N MOCTOSHHOTO TOKA.

N3mepenne u peryaupoBaHie CHIIBI TOKA.

N3mepenne u peryaupoBaHue HapsHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKAa, HMAYLIETO Yepe3 pe3ucTop, OT CONPOTHBIICHUS
pe3ucTopa U HaNpsKEHHsI Ha PE3UCTOPE.

7. OnpITHI, J1EMOHCTPUPYIOLIME 3aBUCUMOCTb AJIEKTPUUYECKOTO COMPOTUBIICEHUS] MPOBOJHHUKA OT
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€ro JUTMHBI, TUTOIIAIM TOTIEPEYHOT0 CEYCHHUS U MaTepraa.
8. IlpoBepka mpaBmia CIOXEHHS HANPSHKEHUM IPU IMOCIEJOBATEIbHOM COEIUHEHHH JABYX
PE3UCTOPOB.
9. IIpoBepka mpaBuiia ajsi CHIIBI TOKA TP MAPAJUIEITLHOM COSTUHEHHH PE3UCTOPOB.
10. OmpeneneHue padOThI ATEKTPUYECKOT0 TOKA, HAYIIETO YEPE3 PE3UCTOP.
11. OnpezaeneHre MOITHOCTH IEKTPHUECKOTO TOKA, BBIJICIIIEMOM Ha PE3UCTOPE.
12. MccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JIAMITOUKY, OT HANPsHKEHUS Ha HEH.



13. Onpenenenne KIIJ] narpeBatensi.

14. VccrnenoBaHnue MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MarHUTOB.

15. I/ISYIICHI/IG MAarauMTHOTIO ITOJIA MOCTOSAHHBIX MArdHuTOB IMPU UX O6’I)€I[I/IHGHI/II/I " pasacCiICHUN.

16. UccnenoBanue 1eicTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHI, AEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUSA KATyIIKM C TOKOM M
MaravTa OT CHJIbl TOKa W HaIllpaBJICHUA TOKa B KAaTYIIKE.

18. MzydyeHue neiCTBUS MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

19. KoHcTpyupoBaHue u u3yueHue paboThl SJIEKTPOIBUTATEIIS.

20. Mzmepenne KIIJ] anekTpoaBUraTeibHON yCTaHOBKH.

21. OnpITBl 1O  HUCCIEOOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHOM HWHIYKLUMU: HCCIEIOBAaHUE
U3MEHEHUHN 3HaUeHUs U HaIlpaBJICHUA WHAYKIIMOHHOI'O TOKA.

9 KUJIACC

Pa3zpnen 8. Mexanuveckue siBJCHUS.

Mexanuyeckoe ABukeHUEe. MarepuanbHass Touka. Cucrtema otcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOro  JABWKEHMS.  PaBHOMepHOe  mpsMoOJIMHEHHOE  JBMXKeHuEe.  HepaBHomepHOe
IpsIMOJIMHENHOE ABM>KeHNEe. CpellHsAs 1 MTHOBEHHAsl CKOPOCTb Tejla IPYU HEPABHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOyckopeHHOE TpsiMoJiMHEWHOe JBukeHue. (CBoOoaHoe maneHue. OINBITHI
lNanunes.

PaBHOMepHOE BMKEHHUE 1O OKpYKHOCTH. [lepuon u yacrora obpamienus. Jluneiinas u yrioas
ckopocTH. LleHTpocTpeMHUTENIbHOE YCKOPEHHUE.

[TepBoiii 3akoH HeroToHa. Bropoit 3akon HeroTtona. Tperuit 3akon Hprorona. Ilpuniun
CYNEPIIO3ULIUY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuiia TPEHHUS CKOJIBKEHHS, CHJIa TPEHHS IOKOS,
JIpyrue BUJIbI TPEHUS.

Cuna TSOKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHE CBOOOIHOrO majaeHus. J[BuxeHue
rmanet Bokpyr CousHia. [lepBas kocMudeckas ckopocTb. HeBecoMOCTh U neperpys3ku.

PaBHOBecue matepuanbHON TOUKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue TBEPAOro Tena ¢
3aKpEIUIEHHOM OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. M3menenwe wummynbca. MMmynbC cuiibl. 3aKOH COXpaHEHHMS HMMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexannyeckas padota U MOIIHOCTb. PaboTa cui TskecTu, ynpyroctu, TpeHus. CBA3b SHEPruu U
pabotel. TloTeHnuanbHas 3Heprus Tena, MOJHATOTO HAaJ MOBEPXHOCThIO 3emiu. [loTeHumanbHas
9HEprus cxarod mnpyxkuHbl. KuHetnmueckas sHeprus. Teopema O KHUHETHYECKOM 3HEPruu. 3aKOH
COXpPAaHEHHsI MEXaHUYECKOU SHEPTHH.

Hemoncmpayuu.

1. HaOnromeHne MeXaHMYECKOTO IBIYKEHHS TeJla OTHOCUTENIFHO PAa3HBIX Tell OTCUETA.

2. CpaBHEeHHME MyTEW U TPACKTOPUH JBUKEHHSI OJHOTO U TOTO K€ TeJa OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.

N3mepenne CKOpOCTH U yCKOPEHUS NPSMOJIUHENHOTO ABUKECHUS.

HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBH>KECHHUS.

HaGnronenue nBHKEHHUS Tela 0 OKPYKHOCTH.

Hab6nronenne MexaHW4YeCKHX SIBIICHHM, MPOUCXOSAIINX B cucTeMe oTcuéta «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIBHO KaOuHeTa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJjla OT MacChl T€JIa U ACUCTBYIOIIEH HAa HETO CUIIBI.

8. HaOmionenue paBeHcTBa CHII IPU B3aUMOJICHCTBUY TEII.

9. H3meHeHue Beca Tena NpH YCKOPEHHOM JIBHU)KEHUH.

10. Ilepenaua umiysbca py B3auMOJCHCTBUU TEL.
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11.
12.
13.
14.
15.
16.

[TpeoOpa3zoBanus YHEPTUN TTPU B3aUMOICHCTBUH TEJL.

CoxpaHeHue UMIYJbca IPU HEYIPYTrOM B3aUMOACHCTBHH.

CoxpaHeHHne UMITyJIbca IPU a0COJIIOTHO YIPYTOM B3aUMOACHCTBUH.

HaOnroneHne peakTUBHOTO ABMKEHMSL.

CoxpaHeHne MeXaHN4eCKOH SHEPrHH PY CBOOOTHOM TaICHHUH.

CoxpaHeHne MEXaHMUECKON YHEPIUH MTPU JIBUKEHHUH Teja Mo IeUCTBUEM MPY>KUHBI.

Jlabopamopnsie pabomol u onvimol.

1.
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10.

11.

KoucTpynpoBanue Tpakta Ui pa3roHa W JallbHEHIIET0 PaBHOMEPHOTO JBHKCHHS IIapHUKa
WA TEJIEKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOMBKEHHs OpycKa WM JBMIKEHUS IIapuKa M0 HaKIOHHOU
IJIOCKOCTH.

OmnpeneneHue yckopeHus Tella IpU paBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIOHHOM MIIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IMyTH OT BPEMEHHU TNPU PABHOYCKOPEHHOM JBIKEHHUU 0e3
Ha4aJIbHOW CKOPOCTH.

[IpoBepka runoTessl: €ciiu MpH PaBHOYCKOPEHHOM JBMKEHUU 0€3 Ha4aJlbHOW CKOPOCTH MyTH
OTHOCATCA KaK pPAa HEYETHBIX quceili, TO COOTBCTCTBYIOIIUC TMPOMCIKYTKH BPCMCHHU
OJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO JIaBIICHUS.
Onpenenenre ko3 HUIMEHTA TPEHUS CKOIBKCHHS.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThI CHIIBI TPEHUS MPU PAaBHOMEPHOM JIBIKEHUU Tella M0 TOPU3OHTAIbHOU
MTOBEPXHOCTH.

Omnpenenenne pabOThl CHUJIBI  YOPYrOCTH MpU MOABEME TIpy3a C HCHOJIb30BAaHUEM
HEMOJIBYKHOTO U TOJIBHXKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpaHEHHUS SHEPTHH.

Pa3zpnen 9. Mexanuveckune Ko1e0aHUS ¥ BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKM KOJIEOaHWI: MEpUoj, YacToTa,
amruintyna. Matematuueckuil U MpyXUHHBIA MasTHUKU. [IpeBpalrenue sHepruu mnpu KojiedaTelbHOM
JIBU)KEHHH.

3aryxaromme kojeOanusi. BreiHyxkneHHble kojeOanus. Pesonanc. MexaHu4yeckne BOJHBI.
CaoiicTBa MexaHudeckux BOJH. [IpojmonbHble W TonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4ecKHe BOJIHbI B TBEPIOM TeE, CEHCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbIcoTa ToHA. OTpaskeHue 3Byka. IH(pa3Byk u ynbTpa3ByK.

Hemoncmpayuu.

1
2
3
4.
5
6.

HaOnronenue xoneGaHuii Tes MO 1EHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmroienue kosnebanuil rpy3a Ha HUTHU U Ha TPYKUHE.

HaOnroneHue BBIHYX/IEHHBIX KOJIeOaHUI U pe30HaHca.

PacnipocTpanenue npoaobHbBIX U MONEPEUYHBIX BOJH (Ha MOJIEIN).
HaGuroienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI pe30HaHC.

Jlabopamopuvie pabomot u onvimol.

1.
2.
3.

OmnpezneneHye 4acTOThl U IiepuoJa KojaeOaHUi MaTeMaTHYECKOr0 MasiTHUKA.

OnpezeneHue 4acToThl U Meproa KojaeOaHUH NPYKUHHOTO MAasTHUKA.

HccnenoBanue 3aBHCHMOCTH TEpHOJA KOJeOaHM MOJBEIICHHOTO K HUTH Tpy3a OT JUIHHEI
HUTH.

HccnenoBanue 3aBUCUMOCTH MEPHO/IA KOJICOaHUH NPYKMHHOTO MasiTHUKA OT MacChl TPpy3a.



7.

[IpoBepka HE3aBUCHMOCTH MepHoAa KojeOaHWi Tpy3a, MOJBEUICHHOrO0 K HUTH, OT Macchl
rpysa.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh MEpUOJia KOoJeOaHUN MPYKUHHOIO MasTHHUKA OT
Macchl Ipy3a U KECTKOCTU NPYKUHBI.

N3mepenue yckopeHHs CBOOOIHOTO MaIeHUs.

Pazpnen 10. DjeKTpOMarHuTHoOE 1M0J1€ ¥ 3JIeKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 351eKTpOMarHuTHBHIX BOJIH. VICIIOIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoJCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEIE cBOiiCTBA CBeTA.

Jlabopamopnuvie pabomol u onvimeol.

1.

M3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIIBHOTO Tesle(hoHa.

Paznea 11. CBeToBble sIBJIEHUS.

JlyueBas monens cera. Mcrounuku cBera. lIpsMonnHeliHOE pacipOCTpaHEHUE CBETA. 3aTMEHMUS
Connna u JIyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

IIpenomnenue cBeTa. 3akoH IpesioMyieHUs cBeTa. [losiHOE BHYTpEHHEE OTpaKeHHE CBeETa.

Hcnonp30BaHUE MOTHOIO BHYTPEHHETO OTPAXKEHHSI B ONTHUECKUX CBETOBOAX.

Jlunza. Xon nydeir B nuH3e. OnTudeckas cucrteMa QoTtoarinapaTa, MAKPOCKOINA W TEJIECKOTa.
I'ma3 kak ontuyeckas cucreMa. bM30pyKoCTh U 1aJbHO30PKOCTb.

Pasznoxxenne Oernoro cseta B crnekTp. Ombithl HbtoToHa. CriokeHHE CHEKTpajbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsimosMHEHOE PaCIIPOCTPAHEHHE CBETA.

OTtpaxeHue cBera.

[Tony4yenne n300pakeHU B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTHyeckuil CBETOBO/L.

Xox my4eit B coOMparomiei JInH3e.

XoJ ny4del B pacCerBaroIlel JIMH3E.

[TonydyeHnue u300paxeHuit C MOMOIIIBIO JHH3.

[Mpunnmn aevictBus Goroanmapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mozensb riiaza.

11. Pa3znoxxeHue 6enoro cBeTa B CIIEKT.

12. TlomyueHnue Genoro cBeTa MpH CIOKEHUHU CBETA PA3HBIX 1IBETOB.
Jlabopamopnsie pabomol u onvimeol.

1.
2.
3.

4
5.
6
7.

HccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHHUSI CBETOBOTO JIyda OT yrila MaaeHHs.

M3yueHre XapaKTepUCTHK H300paXeHUs TIPEAMETa B INIOCKOM 3epKale.

HccnenoBanne 3aBUCMMOCTH YIJla TMPETOMIICHHS CBETOBOTO Jiydya OT yIjla MaJeHUs Ha
IPaHUIE «BO3yX—CTEKIION.

[ToryyeHue n300pa>keHUIA ¢ TOMOIIBIO COOMPAIOIIICH JTUH3HI.

Omnpenenennie GOKYCHOTO PACCTOSIHUS U ONTUYECKON CHIIBI COOMPAOIIEH JTMH3BI.

OMnBITH IO Pa3NIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OMnBITH IO BOCIIPHATHUIO I[BETA IPEMETOB IPH UX HAOIOICHUH Yepe3 IIBETOBBIC (PIITBTPHIL.

Pa3nen 12. KBanTtoBble SIBJICHHUS.



Onbitel Pesepdopna m mmanetapnas mozaenb aromMa. Moxenb aroma bopa. Hcmyckanue u
MoTJIoNIeHUe cBeTa aToMOM. KBaHThI. JInHeHyaThie CIIEKTPHI.

PannoaktuBHOCTE. Anb(a, Oera- m ramma-m3nydeHus. CTpoeHne atroMHOro sapa. HykioHHas
Mozienbs aTroMHoro siipa. M3oronbl. PannoaktuBHbie mpeBpaunieHus. [lepuoa mosypacnaga aToOMHBIX
a1ep.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsIOBOTO M MAacCOBOIO YHUCEN. DHEPrusl CBS3U
aTOMHBIX siiep. CBsi3b Macchl W sHepruu. Peakuum cuHTe3a W neieHus siaep. VICTOUHUKH SHepruu
ConHua u 3B€37.

SAnepnas sHepretuka. JleHcTBUS paguoOaKTUBHBIX U3JyYEHUHN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

1.  CrnekTpbl U3Ty4EHHUS U TOTJIOMICHUS.

2. CnoexTpbl pa3InYHBIX TA30B.

3. Cnextp Bogopoza.

4. HaOmonenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTtunka HOHU3UPYIOIIUX U3TYUEHUH.

6. Peructpanus uznyyeHus NpUpOIHbIX MUHEPAJIOB U POIYKTOB.

Jlabopamopuvie pabomot u onvimol.

1. HaGnroneHue CIUIONIHBIX U TMHEWYATHIX CTIIEKTPOB U3TYUCHHS.

2. HccnenmoBaHue TpPEKOB: H3MEPEHUE DHHEPrMM YacTHIl IO TOPMO3HOMY Iytu (1o

doTorpadusam).

3. H3mepeHue paanoakTUBHOTO (poHA.

IToBTOpUTE/IBLHO-00001IAIO LN MOYIb.

[ToBTOpHUTENHEHO-0000IAIOMINN  MOYb MpEeAHA3HAUYEH JMJIi CUCTeMaTh3aluu U 0000IIeHus
MPEIMETHOTO COJIEPKaHUS W OMBITA JEATEIHHOCTH, MPHOOPETEHHOTO MPH HW3YYEHHUH BCETO Kypca
¢u3MKKM, a Takke JUId MOATOTOBKM K OCHOBHOMY TIOCYJapCTBEHHOMY 3K3aMEHy MO (usuke s
00ydJaronuxcs, BEBIOPABIINX 3TOT YUYESOHBIN MPEIMET.

[Ipn u3ydyeHHH JAHHOTO MOMAYJS PEANU3YIOTCS M CUCTEMAaTHU3UPYIOTCS BUIBI JIESITEIBHOCTH, HA
OCHOBE KOTOPBIX OOECMEeUMBACTCS JOCTHKEHUE TMPEAMETHBIX W METANpPeIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHMsI, POPMUPYETCSI €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOSHHE HAYYHBIX METO/IOB
WCCJICIOBAHUS SIBJICHUN TIPUPOJIBI U TEXHUKH, OBIIAJICHUEC YMCHUSIMH OOBSICHITH (PH3UICCKHUC SBIICHUS,
MIPUMEHSIS TOTy4YEeHHbIE 3HAHUS, peIIaTh 3ajauk, B TOM YHCJIe KaYeCTBEHHbIE 1 SKCIIEPUMEHTAIIbHBIE.

[IpyHUIMNIHATBHO NESITENbHOCTHBIN XapaKTep JAHHOTO pa3/jesa pealu3yeTcsl 3a Cu€T TOro, 4ro
0Oyyaroluecs BbIMOIHSIIOT 3aaHNsl, B KOTOPBIX UM MpEAJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUI pacno3HaBaThb U HAYYHO OOBSICHATH (PU3UUECKHE SBICHUS B
OKPY’KaloIlIel MpUpo/ie ¥ MOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAay4yHbIE€ METO/bl HCCIENOBaHUS (U3MUECKUX SBICHUM, B TOM 4YHUCIE JUISA
MIPOBEPKHU THIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OO0BSCHATH HAyYHBIC OCHOBHI HanOOJIee BAXKHBIX JOCTIKECHUN COBPEMEHHBIX TEXHOJIOTHH, HAIpUMED,
MPAKTUYECKOI'0 MCIOJIb30BAaHUS PA3IMYHBIX UCTOYHUKOB SHEPIrUU HAa OCHOBE 3aKOHA IPEBpAIICHUS U
COXpAHEHHUsI BCEX U3BECTHBIX BUJIOB SHEPTUH.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yyenune ¢u3uku Ha ypoOBHE OCHOBHOTO OOIIETO 0OOpa30BaHUsSl HAMpaBICHO HAa JOCTH)KCHHE

JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

B pesynbrate m3ydenus (QU3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpazoBaHHs Yy OOydaromierocs

OynyT chOpMHUPOBAHBI CIEAYIONIUE INYHOCTHBIE PE3YAbTaThl B HACTHU:

e 1) maTpuMoTHYECKOr0 BOCIMTAHMS:

e — MPOSIBIICHUE UHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (pu3nuecKkoil HayKH;

e — [ICHHOCTHOE OTHOIIIEHUE K JOCTHKECHHUSIM POCCUNCKHUX YUEHBIX-(PU3UKOB;

e 2) rpa’)aaHCKoOro u AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

e — TOTOBHOCTbH K aKTUBHOMY YUYacCTHIO B 00CY)K/I€HUU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX MPOOIIeM,
CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (DU3UKH;

e — OCO3HAHUE BaKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIUIIOB B AEATEIBHOCTH YUYEHOTO;

e 3)3CTeTHYECKOr0 BOCTIMTAHMS:

e — BOCHpPHUATHE ICTETUYECKUX KaYeCTB (PU3MUECKON HAyKU: €€ TapMOHUYHOIO MOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;

e 4) IEeHHOCTH HAYYHOI'0 MMO3HAHUS:

e — OCO3HaHHME IIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MHpA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTHUM, Ba)KHEUIIEH COCTABIISIOIIEH KYJIbTYPHI;

e — pa3BHUTHE HAYYHOU JTFOO03HATETFHOCTH, HHTEPECA K UCCIEA0BATEIHCKON NeTEIbHOCTH,

e 5) popmupoBaHus KYJbTYPHI 310POBbSI 1 IMOLNOHAJILHOI0 0JIAT OOy YHS:

e — OCO3HAaHME IICHHOCTH Oe30macHoro oOpasza XH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BAXHOCTU MpaBWJI 0E€30MaCHOr0 MOBEJACHUS HA TPAHCIOPTE, HA JOpPOrax, C OHJIEKTPUUYECKUM U
TEIJIOBBIM 000PY/IOBaHUEM B JOMAIITHUX YCIOBHUSX;

e — chOpMHUPOBAHHOCTH HaBbIKA pediekcuu, MpU3HAHUE CBOETO MPpaBa Ha OLIMOKY M TaKOTO e MpaBa y
JPYroro 4eoBeKa;

e 6) TPYI10BOr0 BOCIMTAHMS:

e — AKTUBHOE Yy4YacTHE B PEIICHHH TMPAKTUYECKHX 3a1ad (B paMKax CeMbH, OOpa30BaTeIbHOMI
OpraHu3aliy, Topoaa, Kpas) TEXHOJIOTMYECKON M COIMAIIbHON HAIMpPaBIIEHHOCTH, TPEOYIOUIUX B TOM
qrclie ¥ GU3NISCKUX 3HAHHU;,

e — MHTEpEeC K MPaKTUYECKOMY H3yUeHUI0 podeccuii, CBA3aHHBIX ¢ GUZUKOM;

e 7)3K0JIOTHYE€CKOT0 BOCTIUTAHUS:

e — OpHMEHTalUs Ha NMpPUMEHEHHE (PU3UYECKUX 3HAHUU JUIs pelleHHs 3a/Jad B 00JACTH OKpYKarouiei
Cpebl, IVNITAHUPOBAHUS MIOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN ISl OKPYIKAIOIIEH Cpebl;

e — OCO3HaAHME INI00AJIBHOTO XapaKTepa HKOJIOTUYECKUX NMPOOJIEM U MyTel UX PellIeHNUs;

e 8) aganTanmum K M3MEHSIIONIUMCS YCJIOBUSIM COMAJILHON M NPUPOAHON Cpeabl:

e — TIOTPeOHOCTH BO B3aUMOJICMCTBUU TIPH BBIMOJHEHWU HCCIEAOBAHUN W TPOEKTOB (HUZUUECKOM
HAIPAaBIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JPYTHUX;

e — NOBBIIICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIESITEIbHOCTD;

e — MOTpPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM 4uCiIe (HOPMYIUpPOBATH HJIEH, TOHATHUSA,
TUTOTE3bI O (PU3HUYECKUX O0BEKTAX U SIBICHUSX;

e — OCO3HaHUE JePUIIUTOB COOCTBEHHBIX 3HAHUIA U KOMIIETCHTHOCTEH B 00J1aCTH (PU3HKH;

e — IJITAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (DM3HMUECKUX 3HAHUI;



e — CTPCMJICHHUC AHAJIM3WPOBATH U BLIABIIATHL B3aMMOCBA3U MPUPOIELI, O6H.[€CTBa U 3KOHOMHKH, B TOM

quCclie C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKa CBOUX JEHCTBUI C y‘-IéTOM BJIMAHHUA Ha OKPYXKAIOOIYHO CpPpEAy, BO3MOKHBIX rI100aIbHBIX

HOCJIEICTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbpTare ocBOeHus mporpammbl M0 (U3UKE HAa YPOBHE OCHOBHOIO 00Iero odpa3zoBaHus Y
oOyuaromierocsi OyayT copMupoBaHbl MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE MMO3HABATEIbHbIC
yYHHMBEpCaJbHble y4eOHbIE JEWCTBHUA, KOMMYHHUKATHBHbIE YHHUBEpCalbHblE Yy4yeOHblEe JEHCTBUS,

PEryIATUBHBIC YHUBCPCAJIBHBIC y‘le6HBIe JeUCTBUS.

Ilo3HaBaTe/IbHBbIE YHMBepCAIbHbIe y4eOHbIe JelicTBUSA

Ba3oBbIe Jornuyeckue JeiicTBUA:

BBIIBJISITH M XapaKTEPHU30BaTh CYIICCTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHUH);

yCTaHaBJIMBaTh CYIIECTBEHHbIM NpPU3HAK KiIacCU(UKALMK, OCHOBAaHMS Uil OOOOIIEHUS H
CpaBHEHMUS,

BBISIBISITH 3aKOHOMEPHOCTH ¥ TPOTHUBOPEYHMS B pacCMaTpUBacMbIX (akTaxX, MaHHBIX H
HaGJIIOI[eHI/IHX, OTHOCAIIUXCA K (I)I/IBI/I‘-IGCKI/IM SIBJICHUSAM,

BBIABJIATE MPUYWHHO-CJIICACTBCHHBIC CBA3U IMPU U3YYCHHUU (bHSI/I‘-IGCKI/IX SIBIICHUN H IMpoLcCCoB,
JenaTh BBIBOJABI C UCTIOJIb30BAHUEM JCAYKTHBHBIX ¥ MHIYKTUBHBIX YMO3aKJIIOUEHHUH, BBIBUTaTh
THUITIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘-IGCKI/IX BCJIIMYHH,

CaMOCTOSITENIbHO BBIOMpaTh crHoco® pemieHus y4yeOHOM (u3nueckol 3amaun  (CpaBHEHHUE
HECKOJIBKAX BapHaHTOB pEIICHHs, BHIOOp HamOoJee MOIXOMSIIEro ¢ y4ETOM CaMOCTOSTEIBHO
BbI/IEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaTeJabCcKue AeiiCTBUS .

UCII0JIb30BaTh BOIPOCHI KaK UCCIIEN0BATENbCKUII HHCTPYMEHT ITO3HAHNUS;

IIPOBOAUTHh [0 CAaMOCTOATEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOXHBIM (u3nyecKuit
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIET0BaHNE (PUINUECKOTO SIBICHUS;

OLIEHUBATh Ha MPHUMEHUMOCTh M JOCTOBEPHOCTb HH(POpPMAIHMIO, TIOJYYECHHYI0 B XOJ€
UCCIIEIOBaHUS WM HKCIIEPUMEHTA;

CaMOCTOSITENNbHO (OPMYIUPOBAaTh OOOOIIEHUS W BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJIOICHNUS, OIIBITA, UCCIICAOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JalbHelIee pa3BuTre (PU3MUECKUX MPOIIECCOB, a TAK)KE BbIIBUTaTh
NPENOI0KEHNA 00 UX pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

NPUMEHSATh Pa3IMYHbIE METO/bI, HHCTPYMEHTHI M 3aIllPOCHI TIPH MOKUCKE M 0TOOpe MH(pOpMALUH
WIN JAHHBIX ¢ yY4ETOM MPEATIOKEHHON yueOHOH (pU3nuecKoil 3aauu;

aHaM3UPOBaTh, CUCTEMAaTU3UPOBATh M HWHTEPIPETUPOBATh MH(OPMAIMIO PA3ITUYHBIX BUIOB U
¢dbopM npecTaBICHNS;

CaMOCTOSITENIFHO ~ BBIOMpAaTh  ONTUMalbHYIO  (opMy mpejacraBieHuss UHPOpPMALUU U
WILTIOCTPUPOBATh pellaeMble 33aJaud HECIOKHBIMU CXEMaMH, JTuarpaMMaMi, WHOH Tpapukon u
UX KOMOMHAIMSAMHU.

KoMMyHHKaTHBHBIC YHHBeEpPCcAJIbHbIe Y4eOHbIC JeHCTBHUS:



B X0Je OOCYXIeHHs Y4eOHOro MaTepuana, pe3ylbTaToB JIAOOPATOPHBIX PabOT M MPOEKTOB
3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKJAa€MOW TeMbl U BBICKA3bIBaTh HJE€H, HALIEJICHHBIE HA
pelIeHre 3aJauy U oJiepKaHue 01aroxkeaaTeIbHOCTH OOIEHUS;

COTIOCTABJIAITh CBOU CYKICHUS C CYXICHHUSIMHU APYTUX YYaCTHHKOB JHMANora, OOHAPYKHUBATh
pa3IM4Me U CXOJCTBO MO3UILIMIA;

BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIATH PE3YIbTAThl BBIMTOJHEHHOTO (DU3MYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIe0BaHUS, TIPOCKTA),

MOHMMATh M HCIOJB30BATh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYalbHOW paboOThl MpHU
peleHNH KOHKPETHON (PU3NUECKOM MPOOIIEeMBI;

MPUHUMATH L€ COBMECTHOM NEeATENbHOCTH, OPraHU30BBIBATH JIEUCTBUS MO €€ JOCTHUKEHHIO:
pacnpenensTh poiM, OOCYXIaTh IMPOLECChl U Pe3yabTaThl COBMECTHOW palboThl, 00001IaTh
MHEHHS HECKOJILKHX JIIOJICH;

BBITMIOJHATH CBOIO YacTh PabOThI, TOCTUrasi KAUECTBEHHOTO Pe3yJibTara 10 CBOEMY HAIPaBICHUIO
Y KOOPJIUHUPYSI CBOM JIEUCTBUS C APYTUMH YJIC€HAMU KOMAaH/IbI;

OLICHHMBAaTh KayecTBO CBOET0 BKJIaJa B OOMMHA NPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIBHO
c(hOpMyIHUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBU S

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTYyallUsiX, TPEOYIOIMX ISl PEUICHHS
(bU3MYECKUX 3HAHMIA;

OPHEHTUPOBATHCA B PA3IUYHBIX IMOAXO0JAX NPUHATHS PEIICHWH (MHIUBHIYaJbHOE, MPHHATHE
peLIeHuUs B IpyIIe, IPUHATHE PEICHUH IPYIIIOi);

CaMOCTOSITENIFHO COCTABJIAThH aJTOPUTM pelIeHHs (PU3NUECKOM 3a7jaun UK TUIaHa UCCIIEIOBAHUS
C y4éTOM UMEIOMHUXCS PECYypcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
npeaaraeMble BapUaHThl PEIICHHI;

7enaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬁMOKOHTpOJ’Ib, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJIeKBATHYIO OLICHKY CUTYallUu U MpeJyiaraTh IU1aH €€ U3MEHEHMUS;

OOBSICHATh MPUYMHBI JOCTHKEHUS (HEAOCTHKEHHS) PE3YNIbTaTOB ACSITEIbHOCTH, 1aBaTh OLEHKY
PUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JAEATEIbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (U3NYECKOIO
UCCIIEIOBAaHUSl WJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIMXCS CUTYyallUH,
YCTAHOBJICHHBIX OLIMOOK, BOZHUKIIMX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YNbTATa LEJIN U YCIOBUSAM;

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU HAa HAY4YHYIO TEMY,
IIOHUMAaTh MOTHBBI, HAMEPEHUsSI U JIOTUKY JIPYToro;

IIPU3HABATh CBOE MPABO HA OLIMOKY MPH pelIeHUu (PU3MUECKUX 3a7ad WIN B YTBEPKACHUAX Ha
Hay4YHbIE€ TEMBI U TAKOE € MPaBO JIPYyroro.

HPEIMETHBIE PE3YJIBTATBI

K xoH1y o0ydyeHus B 7 Kjacce NMpeIMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPakaTh
c(OPMHUPOBAHHOCTD y O0yUAIOIINXCS YMEHUI:



UCTOJIb30BaTh MOHATHS: (PU3MUYECKHE M XUMHYECKHE SBICHHs, HAOIIOJCHHE, HKCIEPUMEHT,
MOJI€Nb, TUNOTE3a, €AUHUIBI (PU3NYECKUX BEJIWYUH, aTOM, MOJIEKYJa, arperaTHbe COCTOSHMUS
BemiecTBa (TBEpHOE, KHUAKOE, Tra3000pa3HOE), MEXaHMYeCKoe JIBIDKEHUE (paBHOMEpHOE,
HEpaBHOMEpHOE, TNPSMOJIUHEHHOE), TPAeKTOPHs, paBHOJACHCTBYyOmAas Ccuia, aegopmanus
(ympyras, miaacTudeckas), HeB€COMOCTh, COOOIIAIOIITUECS COCY/IBI;

paznuuath sBieHus (aud@ysus, TEmIoBOoe [BMKEHHE YacTUIl BEILIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBM)KEHUE, UHEPILUS, B3aUMO/ICHCTBUE TEJl, PABHOBECUE TBEPBIX TEI
C 3aKpeIuIEHHOM OChIO0 BpallleHus, Mepefada AaBJICHUS TBEPABIMH TeIaMH, XHIKOCTAMU U
razamu, atMoc(epHoe aaBlieHWE, IUIaBaHUWE TeJ, NPEBPAIICHHUS MEXaHMYECKOH SHEpruu) IO
OMHCAaHUI0 HX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX JaHHOE
(buzuvecKoe SBIEHUE;

pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3NUECKUX SIBICHUH B OKPY)KAIOLIEM MUPE, B TOM YHCIIE
¢busnveckne SABICHUS B MPUPOAEC: MPUMEPHI IBIXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KHBOW U
HEXXHUBOW MpHpoOJe, ACHCTBUE CUIIBI TPEHUS B MPHUPOJIE W TEXHHUKE, BIMSHHE aTMOC(EpHOTO
JaBJICHUS HA KMBOW OpraHHU3M, IUIaBaHHE PBIO, pblYark B TeJe YeJIOBEKa, MPH ITOM MEPEBOIUTh
MIPAKTHUYECKYIO 3a7a4y B YUeOHYIO, BBIACIATH CYIIECTBEHHbIE CBOICTBA (MIPU3HAKU) (PU3MUECKUX
SIBIICHMIA,

OIMCHIBATh U3yUYCHHbIE CBOIMCTBA TeJ U (PU3NYECKHE SABICHHS, UCTIONB3YS (PU3NUECKHE BETMUMHbI
(macca, 00bEM, IJIOTHOCTH BEIECTBA, BpeMs, IyTh, CKOPOCTb, CPEIHSAS CKOpPOCTb, CHia
YIPYroCTH, CUJIa TSHKECTH, BEC Tejla, CUJIa TPEHHs, AaBleHHe (TBEPIOro Tena, XKHUJIKOCTH, Ta3a),
BHITAJIKMBAIOIIASl CHJIAa, MeXaHH4Yeckas paboTa, MOIIHOCTh, IUJIEYO CHIIBI, MOMEHT CHIIB,
KOA(h(GULMEHT MOJIE3HOr0 JAEMCTBUS MEXaHHW3MOB, KMHETHYECKas U TMOTEHIUabHAs YHEPrus),
IpH ONUCAHUU TPABWILHO TPAKTOBAaTh (DU3MYECKHA CMBICT HCIOIB3yeMbIX BEIHYMH, HUX
0003HAYCHHS W €IWHUIBI (PU3NIECKUX BEIMYWH, HAXOAUTH (POPMYIBI, CBA3BIBAIOIINE TAHHYIO
(bu3MYECKyI0 BEIMYHHY C JAPYTUMHU BEJIUYUHAMH, CTPOUTH I'paUKU M3YYEHHBIX 3aBHCHUMOCTEH
(bu3NUeCKUX BEINYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SIBICHHUS M MPOIECCHl, HCIOJIb3YS IpaBUiia
CIOEHHs cuIl (BAOJb OAHOM mpsiMoif), 3akoH ['yka, 3akon [lackans, 3akoH Apxumesa, MPaBUIIO
paBHOBecHs prryara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXaHHMUECKOM
SHEPruu, TMpU HTOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHa U 3alMChIBaTh €ro
MaTEMaTHUYECKOE BBIPAXKECHHUE;

OOBSICHATh (U3NYECKHE SBICHHS, MPOIECCHl M CBOIMCTBAa TEJN, B TOM YHCIE M B KOHTEKCTE
CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-CIEJACTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHE W3 |—2 JOrMyecKMX IIAaroB ¢ omopod Ha 1—2 H3yuyeHHBIX CBOMCTBa
(bU3UYECKUX SBICHUHN, GU3UUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacuéTHblE 3a7aydl B 1—2 NEHCTBUS, WCIONB3YS 3aKOHBI U (POPMYIBI, CBSI3bIBAIOIINE
¢u3nyeckue BEJIMYMHBI: HA OCHOBE aHalIM3a YCJOBUS 3aJaud 3alMChIBaTh KPAaTKOE YCIOBHUE,
MOJICTABIATh (PU3NYECKHE BETUYHUHBI B (OPMYJIBI U MPOBOJUTH PacU€Thl, HAXOAUTh CIIPABOYHbBIE
JaHHble, HEOOXOMUMBIC [UIS pelIeHHs 3ajad, OLEHMBATh PEAJIUCTHUYHOCTh IOJy4YECHHOH
(U3HYECKON BEIIMYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PELIUTh MPU MOMOLIM (PUINYECKUX METOJOB, B
OIMCAaHUM HCCIICJIOBAHUS BBIJCIATh HPOBEpPsAEMOE IMPEANOJ0KEeHue (TUIOTE3y), pa3indarh U
MHTEPIPETHPOBATH MOJYUYCHHBIH Pe3yabTaT, HAXOAUTh OUIMOKK B XOJI€ OIBITA, JI€IaTh BHIBOIBI
0 €T0 pe3yJbTaTam;



MPOBOANTH OMBITHl MO HAOMIONEHUIO (U3MUECKUX SIBICHUNW WIH (U3MUECKUX CBOWCTB Tell:
dbopMynHpoBaTh TPOBEpPSEMBbIC MPEINOIOKECHUSI, COOMpPATh YCTAHOBKY W3 TPEIIOKECHHOTO
000pynoBaHUs, 3aMUCHIBATH X0/ OIBbITa U (POPMYIUPOBATH BBIBOIBI;

BHITIOJHATh TPSIMbBIE H3MEPEHUS pPACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUIbl U
TEMIIEpaTypbl C UCHOJIb30BAHUEM AHAIOTOBBIX U LU(POBBIX MPUOOPOB, 3aIUCHIBATH MMOKA3AHUS
puOOPOB ¢ YUETOM 3aJaHHON aOCOIIOTHON MOTPEIIHOCTH U3MEPEHUI;

NPOBOJIUTH HCCJIENIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT JAPYrod cC
UCIIOJIb30BaHUEM MPSMBIX HU3MEPEHHUH (3aBUCUMOCTHU IYTH PaBHOMEPHO JBIIKYILETOCsS Tela OT
BPEMEHHU JABW)KCHUS Teja, CHIIbI TPEHUS CKOJBXKEHHS OT Beca Tena, KauecTBa 00paboTku
MOBEPXHOCTEH TeJ M HE3aBUCUMOCTH CHJIBI TPEHHs OT IUIOIIAAM CONPHUKOCHOBEHUS TEJN, CHJIIBI
YOPYTOCTH OT YIJIMHEHHsI MPY>KUHBI, BHITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTpyKEHHOW YacTh
Tela M OT IJIOTHOCTHU JKUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO TOTPYXKEHO TEJIO, YCIOBUW IJIABaHUS TEJ, YCIOBHI paBHOBECHUSI phluara W OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAaHUHM Y4YEOHOTO HCCIENOBaHUS, COOMPATh YCTAHOBKY U BBINIOJHSTH
U3MEpEeHUs, CJenys MPeaoO)KEHHOMY TIUIaHy, (UKCHPOBAaTh pPE3yabTaThl MOMYy4YECHHOU
3aBHCUMOCTH (PM3UYECKUX BEIUYMH B BUJIC MTPEUIOKEHHBIX TaOJIUI ¥ TPa(HKOB, I€TaTh BEIBOIBI
M0 pe3yJbTaTaM HCCIIEOBAHMUS;

MPOBOJNTH KOCBEHHBIC M3MEpeHHs (pU3MUeCKHX BeJWYUH (TUIOTHOCTH BEIECTBA >KUIKOCTH U
TBEPAOrO Teja, Cuila TPEHUS CKOJBXKEHMs, JaBICHHE BO3/yXa, BbITAIKUBAIOLIAS CHUJIA,
JeHCTBYyIOIas Ha TIOTPYXEHHOE B KHUJIKOCTh TeN0, KOIPPUIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CleAysl MPENJOKEHHOM HWHCTPYKIMM: HPU BBINOJIHEHWU H3MEpPEHUN coOHpaTh
AKCIIEPUMEHTANIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHHUE UCKOMOW BEJTMYHHBI;

co0uro1aTh MpaBUiIa TEXHUKK O€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;
YKa3bIBaTh TPHHIIMIB JCHCTBHS TPHOOPOB W TEXHHYECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOINAIOIIUECS] COCYAbl, 0apOMeTp, pbluar, MOJBUKHBIA M HEMOJBHKHBINA OJIOK,
HAKJIOHHAS TJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS W3YYCHHBIX TPUOOPOB M TEXHUUYCCKUX YCTPOWCTB C
OMmopol Ha HX onucaHuss (B TOM 4YHCIE: TMOIIIMIIHUKH, YCTPONCTBO BOJOMPOBOJA,
TUIPaBIMYECKUNA IIpecc, MAHOMETP, BBICOTOMEp, IOPLIHEBOM HACOC, apeoMETp), HUCIOJb3Ys
3HAHUSI O CBOMCTBaX (U3WYECKUX SBICHHMA W HEOOXOoauMble (Hu3WYecKue 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPHMEpax) MPAKTHUECKOTO HUCTIOIh30BAHUS
(UBUYECKUX 3HAHHWI B MIOBCETHEBHOM JKM3HU JIJIs1 0OeCTICUeHHsI O€30MaCHOCTH TP OOpaIleHUuH C
npubopaMM M TEXHHUYECKUMM YCTPOWCTBAMH, COXPAHEHHS 3[0pOBbS M COOJIOACHHUS HOPM
HKOJIOTMUYECKOT0 TIOBEJICHUS B OKpPY’Kalollel Cpefe;

OCYILECTBISITh OTOOp HMCTOYHUKOB HH(popManuu B VIHTepHETe B COOTBETCTBHH C 3aJaHHBIM
MOWCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIONIMXCA 3HAHMA W TYTEM CpPaBHEHHUS Pa3TUYHBIX
HMCTOYHUKOB BBIJICIATh MH(DOPMAIHIO, KOTOpAs SBIISCTCS MPOTHBOPEYMBONW WIHM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIOJB30BAaTh MPHU BBIOJHEHWM YYEOHBIX 33JaHUNl HAYYHO-TIONMYJSIPHYIO  JIUTEPATyPY
(bu3MYeCKOro coJep)KaHus, CIPaBOYHBbIE MaTepuajbl, pecypchl ceTu VIHTepHET, BlaJgeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, mpeoOpa3oBaHusl WHGOpMAlUKA W3 OJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE 2—3 MCTOYHUKOB
uHpOpMaUu (PU3MUECKOTO COAEPkKAHUA, B TOM UYHUCIIE MMyOJIUYHO AeNaTh KpaTKue COOOLIeHHUs O



pe3yibTaTax MpPOEKTOB WJIM Y4YEOHBIX HCCIEIOBaHMMA, MPU 3TOM TPAMOTHO HCIOJIB30BATh
M3YyUCHHBII MOHATUHHBIN anmapart Kypca QU3UKH, COPOBOXXIATh BHICTYIICHHE IPE3CHTAIHEH;
IIPY BBINOJIHEHUH Y4€OHBIX ITPOEKTOB U HUCCIEAOBAaHUI pacnpeaessaTh 00SI3aHHOCTH B IpyIIE B
COOTBETCTBUM C IIOCTaBICHHBIMM 3aJadaMU, CJICAUTb 3a BBIIOJIHCHUEM IUIaHa JCHCTBUU,
aJleKBaTHO OILICHMBATh COOCTBEHHBIH BKJaJd B JIE€ATEIbHOCTh TPYIIbl, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMOJECHCTBHUE, yUUTHIBASI MHCHUE OKPYKAIOIIHX.

K xoHiy oOy4yeHnus B 8 kjacce mpenMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh
c(hOpMHUPOBAHHOCTH Y OOyUYaAIOLIUXCSI YMEHHI:

UCIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAJUIMYECKHE U aMOp(HbIe Tesla, HACBIIICHHBIA U
HEHACBIILIEHHBII Map, BIAXXHOCTh BO3JyXa, TEMIepaTypa, BHYTPEHHsSS SHEprusi, TEIUIOBOH
JBUraTellb, SJIEMEHTApHBIM 3JEKTPUUECKUI 3apsll, HJIEKTPUYECKOe II0Jie, TPOBOJHUKU U
TVRJICKTPUKH, TIOCTOSTHHBIHN JIEKTPHUYECKUI TOK, MArHUTHOE TI0JIC;

pa3nuyath sIBIEHUS (TEIJIOBOE PAaCHIMPEHHE U CKaTHe, TeIulolepesnaya, TEeIUIOBOE paBHOBECHE,
CMauuBaHHe, KaNWUIAPHBIC SBICHUS, MCHApEHUE, KOHJACHCALUs, IUIABJICHHUE, KPUCTAJUIM3ALINSA
(oTBepaeBaHME), KUIIEHHE, Terionepeaaya (TEIIONPOBOJHOCTb, KOHBEKIMS, H3JIyu€HHUE),
JIEKTpU3alMs Tel, B3aUMOJEHCTBHE 3apsiioB, AEHUCTBUS 3JIEKTPUYECKOI'O TOKA, KOPOTKOE
3aMbIKaHHEe, B3aUMOCHCTBUE MAarHUTOB, JCWCTBHE MAarHUTHOTO TOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsE WHAYKIMSA) 110 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
J€MOHCTPHUPYIOILIHNX JaHHOE (PU3NYECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYECKUX SIBICHUH B OKPY)KAIOIEM MUPE, B TOM YHCIIC
¢bu3nyeckue SBICHHUA B IPUPOJE: MOBEPXHOCTHOE HATSKEHHE U KalWUIAPHBIC SBJICHUS B
NpUPOIe, KPUCTAJUIBI B Mpupoje, uanydeHue CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKUE OpHU3BI,
o0pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJICKTPUIECKHE SBICHUS B aTMOc(hepe, HIEKTPHIECTBO
’KMBBIX OPraHU3MOB, MAarHUTHOE Ioje 3eMiH, Jpei( MoI0cOoB, POIb MArHUTHOIO MOJS Ui
KM3HM Ha 3emiie, TOJSIPHOE CUSTHHE, IPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 33aJjauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HMUECKUX SBICHUN;

OIMCHIBATh U3yUYEHHbIE CBOICTBA TeJ U (PU3NYECKHE ABJICHUS, UCIOIb3Ys (PU3NUECKUE BETUUUHbI
(TeMnepaTypa, BHYTPEHHSISI SHEPIHs, KOJIMYECTBO TEIUIOTHI, yeIbHasl TEINIOEMKOCTh BEIIECTBA,
ylenbHas TeIJIoTa IUIABJIEHUS, YyHAelIbHas TEIUIoTa MapooOpa3oBaHMs, YAeJdbHas TEIUIOTa
CrOpaHusl TOIUIMBA, KO3()(PULMEHT MoNe3HOro NeHCTBHUSA TEIUIOBOW MAaIlMHBI, OTHOCUTENIbHAs
BIQXKHOCTb BO3/yXa, OJJIGKTPUYECKUI 3apsij, CWia ToOKa, JJIEKTPUUYECKOE HaIpsHKEHUE,
COIIPOTHBIICHHE NPOBOJHMKA, YJECIBHOE COINPOTHBIEHHE BellecTBAa, padoTa M MOLIHOCTh
AJIEKTPUYECKOTO0 TOKa), MpPU ONHUCAHMM MPAaBUIBHO TPAKTOBATh (DU3MYECKUH  CMBICT
WCTIOJNB3yEeMBIX BEITMYWH, 0003HAUYCHUS M €IUHHIIBI (PU3MUECKUX BEIMYHMH, HAXOIUTHh (DOPMYIIBL,
CBSI3bIBAIOILME JAHHYIO (U3UYECKYIO BEIMYMHY C APYTUMH BEJIMYMHAMH, CTPOUTH IpaduKu
M3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOICTBa Tei, (pU3MUECKHE SBICHHS U MPOLECChl, HCIOJIb3YsS OCHOBHbIE
MIOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKOM TEOpHH CTPOSHMS BEIIECTBA, MPUHLHUI CYIEPHIO3ULIUT
noJsie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma s ydacTKa LeTnH,
3akoH JDxoyns—JleHna, 3akOH COXpaHEHMs DJHEpPrud, IpU OSTOM JlaBaThb CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPAXKEHUE;

OOBSICHATh (PU3UYECKHE TPOLIECCHl M CBOWMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTYaIHi
IIPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUUYMHHOCIEICTBEHHbIE CBS3H, CTPOUTh
o0bsicHeHHe M3 1—2 JIOTMYeCKUX LIaroB ¢ Omopod Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKUX
SBIICHU, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;



pemaTh pacy€THble 3a7aud B 2—3 JAEWUCTBUS, UCIOJb3YS 3aKOHBI M (OPMYIIBI, CBSI3BIBAIOLINE
¢du3nuecKre BEMMYMHBI: HA OCHOBE aHAJIN3a YCJOBHUS 3aJaudl 3allUCHIBATh KPAaTKOE YCIOBHE,
BBISBJIATh HEJOCTATOK [JaHHBIX U1 pELIeHMs 3aJadd, BbIOMpaTb 3aKOHbI U (HOPMYIIbI,
HEOOXOAUMBIE JUId €€ pelIeHUs, NPOBOAMTH pacuéThl U CPaBHMBATH IOJYYCHHOE 3HAYCHUE
(bU3NIECKOl BETMYNHBI C H3BECTHBIMU JaHHBIMHU;

pacrno3HaBaTb IpOOJIEeMbl, KOTOPblE MOKHO PELIMTh PU HOMOIIM (PU3UYECKUX METOJIOB,
UCIIOJIb3YSl OIHMCAaHUE MCCIIEJOBaHMs, BBIICIATh IPOBEPSIEMOE IPEIOJIOKEHNE, OLEHUBATh
MPaBUJIBHOCTD MOPSIJIKA IPOBEICHUS UCCIIEIOBAHMS, JIENaTh BHIBOIBI;

IPOBOJUTH ONBITHl MO HAOIIOACHUIO (DU3NYECKUX SBICHUN MM (PU3MUECKUX CBOWCTB Tl
(kanwIIsipHbIE SBJIEHUS, 3aBUCUMOCTb JaBJIEHMsI BO3AyXa OT €ro o0béma, TeMIlepaTyphbl,
CKOPOCTH IIpOLIECCa OCTBIBAHUS M HArpeBaHUs MPH HU3IY4YEHUH OT I[BETa U3JIydarolei
(mormomiaroniei) MOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOABI OT TEMIeEpaTypbl >KUIKOCTU U
IIOIAAN €€ IMOBEPXHOCTH, MIEKTPHU3alMsa Tl M B3aUMOACHCTBUE IIIEKTPUUECKUX 3apsAOB,
B3aUMOJICHCTBHE TIOCTOSTHHBIX MAarHMTOB, BH3yaJlU3allUsl MAarHUTHBIX TIOJIEH MOCTOSIHHBIX
MarHuToB, AEWCTBHUS MarHUTHOIO IIOJI HAa IPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  QJIGKTPOJABHUraTesisl  IOCTOSHHOTO  TOKa):  (OpMynIupoBaTh  MPOBEpPSIEMbIE
IPEINOI0KEHNA, COOMpaTh YCTAaHOBKY H3 MPEIIOKEHHOro OO0OpYyIOBaHUs, ONHUCHIBATH XO[
OIbITa ¥ (POPMYITUPOBATH BBIBOJIBI;

BBITNOJIHATH IPSIMblE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTENILHON BJIAXXHOCTU BO3]lyXa, CUJIbI TOKA,
HanpsDKeHUsl C HCIOJIb30BAHHMEM aHaJIOTOBBIX MPUOOPOB M JATYUKOB (DPU3UYECKUX BEIUYMH,
CpPaBHMBATh PE3YJbTaThl U3MEPEHUH ¢ yUETOM 3aJaHHOM a0COJIFOTHOM MOIPELIHOCTH;

IIPOBOJUTHh MCCJIEIOBAHME 3aBHUCHUMOCTM OJHOW (pu3Muyeckold BEIMUYMHBI OT JpPYrod c¢
HCTIOJIb30BaHUEM NPSMBIX U3MEPEHHI (3aBUCUMOCTD COTPOTUBIICHUS IPOBOJHHUKA OT €TO JUIMHBI,
IUIOUIAIM TIOTIEPEYHOTO CEUEHUS M YJEIbHOI'O CONPOTHUBIIEHUS BEIECTBA MPOBOJHUKA, CHUIIBI
TOKa, MJIyLIEro 4epe3 MpPOBOJHUK, OT HANpsHKeHUs Ha [POBOJHUKE, HCCIEIOBaHHE
MOCJIeI0BATEIBHOT0 U apalIeIbHOIO COeIMHEHUH MTPOBOIHUKOB): IJIAHUPOBATh MCCIIETOBaHHE,
coOupaTh YCTaHOBKY M BBIIOJHATH MU3MEPEHHUS, CIENysd MPENOKEHHOMY IJIaHy, (PUKCHUpPOBATh
pe3yibTaThl IOJIyYEHHOH 3aBHCHUMOCTH B BHJE TaOmul U TIpaduKoB, Je1aTh BHIBOJBI I10
pe3yapTaTaM HCCIEIOBAHMUS;

IIPOBOJUTh KOCBEHHbIE M3MEPEHMs (PU3NYECKUX BEIWYMH (ylelbHas TEIIOEMKOCTh BEIIECTBa,
COIIPOTHBIICHHE NPOBOJHHMKA, pPaboTa M MOLIHOCTb 3JIEKTPUYECKOrO TOKA): IJIAHUPOBATh
M3MEPEHUs, COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEYs MPEIOKEHHOW WHCTPYKINHU, U
BBIUHUCIIATh 3HAUCHUE BEJIMUUHBI;

co0uro1aTh MpaBUiIa TEXHUKK 0€30MacCHOCTH IpU paboTe ¢ 1abopaToOpHBIM 000pYI0BAHUEM;
XapaKTepu30BaTh TMPUHIUIMBI JEUCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpO Ha MX oOmMcaHus (B TOM YHCIE: CUCTEMA OTOIJIEHHUS JIOMOB, TMTPOMETp, HapoBas
TypOuHa, aMmIepMeTp, BOJIBTMETP, CUETUMK AIIEKTPUYECKOW HHEPIUH, 3JICKTPOOCBETUTEIIbHBIC
npuOOpbI, HarpeBaTelbHbIE 3JIEKTPONPHUOOPHI (IMPUMEpPHI), IIEKTPUUYECKUE TPEAOXPAHUTEIH,
AJIEKTPOMArHuT, JJIEKTPOJABUraTeNlb IOCTOSIHHOTO TOKa), HCIHOJb3Yysd 3HAHMA O CBOWCTBAax
(bu3NYeCKUX SBICHUHN U HEOOXOIUMBIE (PH3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IIPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTENIbHBIE IPUOOPHI MO CXEMaM H
CXEMaTHYHBIM pHUCYHKaM (KHMIKOCTHBI TEpMOMETp, TEPMOC, ICUXPOMETpP, THUTPOMETP,
JIBUTATEb BHYTPEHHEIO CTOPaHHUs, 3JIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBbI AJIEKTPUUECKUX
Lerne ¢ MocieoBaTeNIbHbIM U MapajljiebHbIM COSAMHEHUEM JIEMEHTOB, pa3jnyasl YCIIOBHbIE
0003HAYEHHSI HIIEMEHTOB JIEKTPUYECKUX LIETIeH;



MPUBOJIUTH MPUMEPHI (HAXOAUTh MH(DOpPMAIMIO O TpHUMepax) MPaKTHYECKOTO HCIOIb30BaHUS
($U3HYECKUX 3HAHWU B MIOBCEIHEBHOM KU3HM JIJIsi 0OecIeueHHsI 0€30MMacHOCTH MPU OOpaIIeHNUH C
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHUS 3/I0pPOBbS M COOJIOACHHUS HOPM
HKOJIOTHUYECKOTO TIOBEJICHUS B OKPYKaIOIIEH cpee;

OCYIIECTBIIATh TMOWCK HWH(MOpMAIMKA (PU3UIECKOro coaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAHUH W MyTéM CpaBHEHUS JOMOJHUTEIBHBIX HCTOYHHKOB  BBIIETAThH
nH(pOpMAIINIO, KOTOpas SBISETCS MPOTUBOPEUNBOM HITH MOXKET OBITh HEJJOCTOBEPHOM;
WCIIOJIb30BaTh IPH  BBITOJIHEHWH YYCOHBIX 3aJaHUM HAyYHO-TIONMYJSPHYIO JIHTEPATypy
(bu3MYECKOTO CONep)KaHus, CIPaBOYHBIE MaTepHallbl, pecypchl ceTu VHTepHeT, BianeTh
npuéMaMu KOHCTIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUsl WHGOpMAIUKA W3 OJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE TUCHbMEHHBIE U KPATKUE YCTHBIC COOOIICHHMSI, 0000111as MHOOPMALIUIO U3
HECKOJIBKUX HMCTOYHHKOB (DPU3MYECKOTO COJCPKAHHS, B TOM YHCJIC MyOJMYHO TPEICTABIATH
pe3yabTaThl MPOEKTHOM WM HUCCIENOBATENbCKONH JAESITeNbHOCTH, NPU OSTOM T'PAMOTHO
UCIOJIb30BaTh M3YUEHHBIM MOHATHIHBIA anmapar Kypca (DU3WKH, COMPOBOXKIATH BBICTYIICHHE
MpE3EHTaLNEH;

MPYU BBHIMOJHEHUH Y4E€OHBIX MPOEKTOB U HCCIENOBAaHUN (PU3NYECKUX MPOLECCOB PACHpPEeNsTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBHH C IMOCTABICHHBIMH 33/1a4aMU, CJICIUTh 32 BBHITIOJTHEHUEM
IUTaHa JCHCTBHA W KOPPEKTUPOBATH €r0, aJeKBAaTHO OICHMBATh COOCTBEHHBIM BKJIA] B
JEeSTENbHOCTH TPYIIIBI, BEICTPAUBATh KOMMYHHKATHBHOE B3aUMOJIEHCTBHE, MIPOSBIISAS TOTOBHOCTD
pa3penath KOHQIUKTHIL.

K xoniy oOyuenus B 9 kjiacce mnpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh
c(OPMHUPOBAHHOCTD y O0yUAIOIINUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHA: CUCTEMA OTCUYETA, MaTepuasIbHasl TOUYKa, TPAEKTOPHUS, OTHOCUTEIBHOCTD
MEXaHU4YECKOI 0 JBUKCHMSI, neopmanus (ynpyras, IUIACTHYECKas ), TpEHHUE,
HEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M IEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TEJO, LIEHTP TSHKECTU TBEPAOIO Tesla, paBHOBECUE, MEXaHHMUECKHUE KOJIEOaHUs U BOJIHBI,
3BYK, MH(Pa3ByK U YyJIbTPa3BYK, JEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTb M JAIbHO30PKOCTh, CIEKTPbl MCIYCKAaHUsS W TOTJIOLICHMS, anbda, OeTa- u
ramMma-M3JIydeHUs1, U30TOIBL, STCPHAs YHEPreTHKA;

pa3nuyath  sABICHHS (PaBHOMEpPHOE W  HEPAaBHOMEPHOE IPSMOJMHEHHOE  JIBUXKEHHE,
PaBHOYCKOPEHHOE MpPSMOJIMHEHHOE JBWKEHHE, CBOOOJHOE MAJeHUE TEJ, pPaBHOMEPHOE
IBIDKEHHE II0 OKPYXHOCTH, B3aUMOJCICTBHE Tel, pPEakTUBHOE JBUXKEHHUE, KosebaTelbHOoe
IBIDKEHHE (3aTyXalollde U BBIHY)KICHHbIE KoJeOaHMs), PE30HAHC, BOJHOBOE JIBWXKCHHUE,
OTpakeHHE 3BYKa, NPSIMOJIMHENHOE paclpocTpaHeHHE, OTpPaKCHHE U NPEJIOMIICHHE CBETa,
[IOJTHOE BHYTPEHHEE OTpPaKEHUE CBETa, pPa3JIoKEHHE Oenoro cBeTa B CIEKTP M CIOXKEHUE
CIEKTPAJBHBIX LBETOB, AMCIIEPCUSl CBETa, E€CTECTBEHHAs PAAUOAKTUBHOCTb, BO3HHUKHOBEHHE
JMHENYaTOro CeKTpa U3JIyuyeHus) 0 OMUCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIBITOB,
J€MOHCTPHUPYIOLIHNX J1aHHOE (PU3NYECKOE SBIICHHE;

pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3NUECKUX SBJICHUNA B OKPYXKAIOIIEM MHUpPE (B TOM YHCIIE
¢bu3nyeckue SBIECHUS B IPUPOJIEC: NPUIMBBI U OTJIMBBI, JBH)KEHUE IIaHeT COJIHEYHOW CHUCTEMBI,
pPEaKTUBHOE ABU)KCHUE >KUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHHE,
celicMUYECKHE BOJIHBI, LIyHAMHU, X0, [IBETA T€JI, ONTHUYECKHE SBJICHUS B IPUPOJIE, ONOJIOTMYECKOE
JefcTBUE BUAMMOIO, YJIbTPAa(UOIETOBOIO U PEHTICHOBCKOIO M3JIy4YeHHUH, €CTEeCTBEHHBIH
pPazMOaKTUBHBIA (POH, KOCMUYECKHE JY4H, PaJlOaKTUBHOE H3JIy4yeHHE NMPHUPOIHBIX MHHEPAJIOB,
NCHCTBUE pPAJUOAKTUBHBIX M3JIYyYEHHM Ha OpraHu3M 4YeJOBEKa), MpPU 3TOM MEPEBOIUTH



MPAKTUYECKYIO 3a7a4y B y4eOHYI0, BBIIETSAThH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (DU3HUECKUX
SIBIICHMIA,

OIUCHIBaTh U3yUEHHBIE CBOMCTBA TeJ U (PU3UUECKHE SIBICHUS, UCIIONIb3YS (PU3HMUECKHUE BETUUMHbI
(cpenHsAst W MrHOBEHHasi CKOpPOCTb Tejla IPU HEPaBHOMEPHOM JIBH)KCHHUH, YCKOpPEHUE,
nepeMelleHue, MyTh, YIJIOBas CKOpPOCTb, CWJIa TPEHUS, CWJIa YIPYrOCTH, CHUJIA TSIKECTH,
YCKOpEHHEe CBOOOJIHOTO TMaJeHHUs, BEC Tela, UMITYJIbC Teja, UMIYJIbC CHJIbI, MEXaHHYecKas
paboTa W MOITHOCTh, MOTEHIMAIbHAS SHEPTHsl TeJa, MOIHATOrO HaJl MOBEPXHOCTHIO 3E€MIIH,
MOTEHLMAJbHAsl SHEPrusi CXKaTOM MPYXKUHBI, KUHETHUYECKas HSHEpPrusi, IMOJIHAs MeXaHW4ecKas
SHEprus, MepHoj U YacToTa KoyieOaHWil, AJIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTb CBETa, IOKa3aTelb IPEJIOMIIEHUS Cpelbl), IPU ONHCAHMM IPaBWIBHO TPaKTOBATh
(bu3MYeCKUi CMBICIT UCTOIb3YEMbIX BEIMYMH, 0003HAYEHUS U €IMHUIBI (U3NYECKUX BEIHYUH,
HAXOJUTHh (DOPMYIBI, CBSI3BIBAIOIINE JAaHHYIO (U3UYECKYIO BEJIMYUHY C JIPYTUMH BEITUYHHAMH,
CTPOUTH IPAPUKU U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA TeJN, (HU3WYECKUE SBICHHS U TMPOLECCHI, HCIOIb3YyS 3aKOH
COXpaHEHHUs PHEPruu, 3aKOH BCEMHUPHOIO TIATOTEHHUS, MPUHILIMII CYNEPIO3ULUHA CHUJ, TPUHLIUI
oTHOcUTenbHOCTU ["anmuiest, 3akoHbl Hbl0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS
U TIPEIOMIICHUSI CBETa, 3aKOHbI COXPAHEHHS 3apsIOBOTO M MAacCOBOTO YHCEN MPH SACPHBIX
peakuusx, TpH OTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3alHCHIBATH €ro
MaTeMaTHYECKOEe BbIPaXKEHHE;

OOBSCHATh (PU3NYECKUE TPOIECChl U CBOMCTBA TEJ, B TOM YHWCJIE€ U B KOHTEKCTE CHUTYyaIlHid
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATb NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
0o0BbsCHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOpPOM Ha 2—3 M3YyYEHHBIX CBOMCTBAa (HU3MUECKHUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHbIE 3a/1a4M (OMHUPAIOLIUECS HAa CUCTEMY U3 2—3 ypaBHEHMI), UCIIOIb3YS 3aKOHBI U
dbopMynbl, cBs3bIBaroMe (U3MUECKHE BEIUYMHBI: HAa OCHOBE aHaju3a YCJIOBUSA 3a/lay
3aMMChIBATh KPATKOE YCIOBHUE, BBISABISATH HEJOCTAIONINE WM H3OBITOYHBIC JTaHHBIE, BHIOUPATH
3aKOHBI U (OopMynbl, HEOOXOIMMBbIE Jisi pElIeHUs, MPOBOAUTH pPacu€Tbl U OLEHUBATh
PEANUCTUYHOCTD MOJTYYSHHOTO 3HaUEHUST (PU3UUYECKOI BEINYHHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PELIMTh MPU MOMOIIM (PU3UYECKUX METOJIOB,
UCIIONIb3YSl OINKCAaHUE MCCIENOBaHMs, BBIICIATH MPOBEPSIEeMOE MPEAINOIOKEHNE, OLEHUBATh
MPaBUJIBHOCTh MOPSIAKA MPOBEJICHUS MCCIEI0BAaHUs, JeJlaTb BBbIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HA0JIIOIEHUH U OIBITOB;

MPOBOAMUTH OMNBITHI MO HAONIONEHUI0 (PU3MUECKUX SBJICHUN WM (PU3MUECKHX CBOMCTB Tem
(u3yueHue BTOpOro 3akoHa HbrOTOHa, 3aKOHa COXpaHEHMs HHEPrUH, 3aBHCHUMOCTb IEpHOAa
Kosie0aHui MPYKMHHOTO MasgTHHUKA OT MaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbI MajblX KojeOaHui, MPSMOIUHEITHOE paclpoCTpaHEHUE CBETa, pa3jioKeHHe Oenoro
CBETa B CIIEKTpP, U3yUYEHUE CBOMCTB M300paXCHUs B IJIOCKOM 3€pKajie U CBOICTB M300pa)keHUs
npenMera B coOuparolieil JuH3e, HaOMI0IeHNE CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB U3ITyYEHUS):
CaMOCTOSITENIFHO COOMPATh YCTAaHOBKY M3 M30BITOYHOIO Habopa 00OpYyAOBaHU, OMHMCHIBATH X0
OTIBITA M €T0 PE3YNbTaThl, ((OPMYIUPOBATH BHIBOJIBL;

MPOBOAMUTH NPU HEOOXOJUMOCTU CEPHI0 NPSAMBIX H3MEPEHUH, OMpeelsis CpelHee 3HaueHue
u3MepsieMoil BennuuHbl ((HOKYCHOE paccTosiHue coOuparoliei JMH3bI), 00OCHOBBIBATH BHIOOP
crioco6a u3MepeHus (M3MEPUTEITHHOTO TPUOOopa);

MPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C MCIOJIB30BAHHEM MPSAMBIX
U3MepeHuil (3aBUCUMOCTh MYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM ABM)KCHHUU 0€3 HadaabHOU
CKOpPOCTH, TIepro/ia KojieOaHU MaTeEMaTUYECKOTO MasATHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yrja



OTpaKeHHMs CBeTa OT yIJla MaJeHUS U Yrja NpeJoMIICHUs OT yIyla MaJeHus): MJIaHUPOBATh
HCCIIEIOBAaHUE, CAMOCTOSTENIEHO COOMPATh yCTAaHOBKY, (PMKCHUPOBATH PE3YyJbTATHI MOTyUYCHHON
3aBUCUMOCTH (PM3UUECKUX BEJIMUYUH B BUJIE TaOJIUL U rpauKOB, JI€JIaTh BBIBOJIBI 110 pe3yabTaTaM
UCCIICIOBaHMS,

MIPOBOJUTHh KOCBEHHBIE M3MEPEHUsT (PU3NYECKUX BEITUYMH (CPETHSST CKOPOCTh U YCKOPEHHUE Tela
[P PaBHOYCKOPEHHOM JBMKE€HHM, YCKOpEHHE CBOOOJHOIrO MaJeHMs, KECTKOCTb MPY>KUHBI,
KOO(QQHUIMEHT TPEHUs CKOJIBKEHHUS, MeXaHudeckass paboTa M MOIIHOCTb, YacTOTa U TEPUOJ
KoJIeOaHUH MaTeMaTHYeCKOr0 W TPY)KMHHOTO MAasTHUKOB, OITHYECKas CHJIAa COOMpAaromIeH
JIMH3BI, PAJUOAKTUBHBIA (DOH): IJIAHMPOBATH H3MEPEHHUs, COOMpaATh SKCIEPUMEHTAIBHYIO
YCTQHOBKY U BBINIOJHATH U3MEPEHUs, CIIEAYs MPEI0KEHHOW WHCTPYKIIMU, BEIYUCIATH 3HAYCHHE
BEJIMUMHBI U aHAJIM3MPOBATH IIOJIyYCHHbIE pPE3YyJIbTaThl C Y4ETOM 3aJaHHOM MOTPELIHOCTH
U3MEPECHU;

coOIIr01aTh MpaBUiIa TEXHUKH O€30MIAaCHOCTH IpU paboTe ¢ 1ab0opaTopHBIM 000pYI0BAHUEM;
pa3nuyaTh OCHOBHBIC IPHU3HAKU M3Y4YEHHBIX (U3UYECKUX MOJEJeH: MaTepuaibHas TOUKa,
abCcoIII0THO TBEP/IOE TENO, TOUCUHBIH UCTOYHHK CBETA, JIy4, TOHKAs JIMH3a, INIAHETapHas MOJIEIb
aToma, HyKJIOHHasl MOJIeJIb aTOMHOTO SI/1pa;

XapaKTepu30BaTh NPUHIMIbLI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
OMOpOi Ha WX omnucaHus (B TOM YHCIE: CHHMIOMETp, JATUUKU TOJOXKEHUS, PACCTOSHHUS M
YCKOPEHHs, pakeTa, O3XOJIOT, OYKH, TIIePHCKOI, (QoToanmapaT, ONTHYECKHE CBETOBOJIHI,
CHEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), MCHOnb3ys 3HaHMA O CBOWMCTBaX (U3NYECKHUX
SIBIICHUI U HEOOXO0MMBIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKM H3YYCHHBIX TEXHMUYECKUX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MPOLECCOB MPU PELICHUN y4eOHO-TIPaKTHUECKUX
3aa4, ONTUYECKHE CXEMBI JJIsi MOCTPOSHHS M300paKeHUH B TUIOCKOM 3€pKaje M COOHMparomei
JIMH3E;

NPUBOJUTH NPHUMEPH (HAXOAUTh MH(OPMALMIO O MpUMepax) MPaKTHUECKOTO HCIOIb30BAHUS
(U3HYECKUX 3HAHWU B MIOBCETHEBHOM JKU3HM JIJIsi 0OecIeueHHsI 0€30MMacHOCTH MPU 00paIIeHNUH ¢
npubopaMM M TEXHMYECKHMMM YCTPOHCTBAMM, COXPAHEHHUS 3[J0pOBbS M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLIEH cpelie;

OCYILLIECTBIATh MOMCK MH(pOpMAIMK (PU3HUECKOro cojepxaHus B MHTepHeTe, caMOCTOSATENbHO
(dbopmMynupys MOUCKOBBIM 3ampoc, HAXOAUTH ITYTH OINpPENEJCHUS JTOCTOBEPHOCTH IMOJYyYEHHOM
MH(POpPMAIMK Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOJTHUTEIIHHBIX UCTOYHUKOB,;

UCIOJb30BaTh MPHU BBIIOJHEHWH YYEOHBIX 33JaHUIl HAY4YHO-TIONMYJSIPHYIO JIUTEPATypy
($u3M4eCcKOro coaep)KaHus, CIpaBOYHbIE MaTepUaibl, pecypchl ceTH IHTepHeT, BIaaeTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, INpeoOpa3oBaHUs HMH(GOpMalMd M3 OJHOM 3HAKOBOMU
CHCTEMBI B IPYT'YIO;

co3/laBaTh COOCTBEHHBIE INHCHBMEHHbIE M YCTHbIE COOOLICHHS Ha OCHOBE HH(pOpMAIMU U3
HECKOJIBKUX HMCTOYHUKOB (DU3MUECKOTO CONEpKAaHMSA, ITyOIHMYHO TIPEACTABISATH pPE3yJbTaThl
NPOEKTHOM WIJIM HCCIIE0BATENbCKON JAESITEIbHOCTH, IpPH 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYCHHBIN MOHATUHHBIN amnmapar u3y4aeMoro paszena (GU3UKd U CONMPOBOKAATH BHICTYIICHUE
MIPE3CHTANKEH C YIETOM OCOOCHHOCTEN ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBo 4acoB JIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHMe pa3iesioB U TeM NPOrpamMMbl Kontpoabnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcbl
Pasnea 1. ®@u3nka u e€ posib B O3HAHUM OKPY/KAIOIIEr0 MUpPa
but6mmoreka [JOK
1.1 o - 2
M3Hia - HayKa O npHpoae https://m.edsoo.ru/7f416194
bu6anoreka LIOK
1.2 o 2 1
VIBHHACCKHE BEIIHHMHbL https://m.eds00.ru/7f416194
bubnunorexa LIOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/1 MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazueny 6
Pa3nea 2. IlepBonavasibHbIe CBeeHHSI 0 CTPOEHMH BelleCTBA
bubmmoreka [JOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
2.2 JIBr>keHue 1 B3aNMMOJICHCTBHE YaCTHI] BEIIECTBA 2 1 bubmorera [JOK
' A HBet https://m.edso0o.ru/7f416194
bu6anorexa LIOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. J/IBu:xeHMe 1 B3auMojieiicTBHE TeJl
bu6anoreka LIOK
A M
3 CXAHITICCKOC ABHIKCHNAC 3 https://m.eds00.ru/7f416194
3.2 Wuepnusi, macca, MI0THOCTh 4 1 Bbubmmoreka [JOK



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

https://m.edsoo.ru/7f416194
but6mmoreka [IOK

33 Cuna. Buytpt cun 14 2 https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3znea 4. /laBiienue TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 Jasnenue. [lepenaua naBiaeHus: TBEPABIMU TEIAMHU, 3 bubmoreka I[IOK
' KUIKOCTIMHU U Tra3aMu https://m.edso00.ru/7f416194
bubnunorexa LIOK
4.2 JlaBierne KIAKOCTH > https://m.edso00.ru/7f416194
but6mmoreka [IOK
4.3 ATmocepHoe raprenne 6 https://m.edso0.ru/7f416194
4.4 JlelicTBUE KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO 7 3 bubmmorexa [JOK
' A Py https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3pnen S. Pabora 1 MOIHOCTB. DHeprust
bu6anoreka LIOK
>1 PaGora u moumocTs 3 ! https://m.edsoo.ru/7f416194
bubnunorexa LIOK
52 Hpoctte mexarH3MEl > ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
>3 Mexartirieciast SHepri 4 1 https://m.eds00.ru/7f416194
Wroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

KoanuectBo yacos DJIeKTPOHHbIE
OBbI€
Nen/m | HaumeHoBaHMe pa3esioB U TeM MPOrpaMMbl Konrposbubie | IlpakTHyeckue (1inppos1c)
Bcero o0pa3zoBaTeJibHbIE
padoThI padoTbI
pecypcsbl
Paznea 1. TenuioBble siBJIeHUS
N bubnuorexa [IOK
1.1 CrtpoeHue u cBOWCTBa BeLIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6nunorexa LIOK
12 Tenonsie mponecce! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2. DiiekTpu4ecKkHe 1 MATHUTHBIE SIBJICHUSA
51 DneKTpUYecKHe 3apsaabl. 3apsHKEHHBIE Tela U X 7 1 bubnnorexa [HOK
’ B3aUMO/ICHCTBUE https://m.edso0.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [locTosiHHBIN AIIEKTPUYECKUI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bubnunorexa LIOK
2. M 1 1.
3 ATHITHRIC ABJCHIA 0 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IICKTPOMAT HHTHAS HHYKILHS 4 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 145



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

9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
udposbie
Ne i/ HaumeHoBaHuUe pa3/1esioB U TeM MPOrPaMMbl Konrposbubie | IlpakTHyeckue (wnbp )
Bcero o0pa3zoBaTeJibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. Mexanu4deckue siBJeHHUSA
bu6mmorexa LIOK
1.1 M 1 1
€XaHUYECKOE IBIDKEHUE U CIIOCOOBI €T'0 OIMMUCAHUS 0 httos://m.edsoo.ru/7f41ada6
bu6nunorexa LIOK
1.2 B I 20 1 3
SAMMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1. 1
3 3axomnmI coxpanenus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3zgen 2. Mexannyeckue KoJ1e0aHus U BOJTHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCIHE KOJCHAHIA https://m.edsoo.ru/7f41a4a6
bub6mmoreka LIOK
2.2 M . 1
CXAHUNCCKUE BOIHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15

Pasznen 3. BHeKTpOMaFHI/ITHOC MOJI€ U IJICKTPOMATrHUTHBLIC BOJTHBI

3.1 DNEKTPOMarHUTHOE TOJIE U AIEKTPOMArHUTHBIE BOJIHBI 6 2 Bubnroreia LIOK
https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Paznea 4. CBeToBble sIBICHHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnnorexa [JOK



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

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

but6mmoreka [IOK
4.2 JIMH3BI ¥ OITUYECKHE IPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubnunorexa LIOK
4.3 Paznoxxenue 6eoro cBeTa B CIIeKTp 3 2 httos://m.edsoo.ru/7f41a4a6
Htoro no paznemny 15
Pasznen 5. KBanTOoBBIE SIBJI€HUA
bubmmnorexa IHOK
51 Hcnyckanue v moryiomneHne CBeTa aToMoOM 4 1 httos://m.edsoo.ru/7f41ada6
bu6nmmorexa [IOK
52 (CTpoeHHe aTOMHOTO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. s 7 1
5.3 JIEpHBIEC PEaAKIINH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. IloBTOpUTEIHHO-00001AKO NI MOTYJIb
6.1 [ToBTOpeHMe 1 0000IIEHNE COepKAHUS Kypca PUBHKI 9 2 bubnmnoreka [JOK
' 3a 7-9 kacc https://m.edso00.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHME

7 KIIACC
KomnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka KonrTpoabubie | IlpakTuueckue Aara unpponbie
Bcero u3ydyeHusi | oOpazoBaTeibHbIE
padoThI padoTbI pecypesi

1 ®dusuka — Hayka o npupoze. SBnenus 1
MIPUPOJIBI
DuU3NYECKUE SBICHUS
duznyeckre BeIUUYUHbI U UX U3MEPEHUE
Ypoxk-uccienoanue "N3mepenue

4 TEeMIIePATyPhI TIPHU TOMOIIH KUIKOCTHOTO 1 1
TEPMOMETpA U JaTUMKa TeMIEPaTyphl"

5 Mertoabl Hay4yHOTO MTO3HaHus. OnrcaHue 1 but6mmoreka [IOK
(bu3MYECKUX SIBICHUN C TIOMOIIBIO MOAeNei https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka rumnoTessl:

6 JIaTbHOCTH MOJETA MIapUKa, MyIIEHHOTO 1 1
TOPU30HTAILHO, TEM OOJIbINE, YeM OOJIbIIe
BbICOTA ITycKa"

Crpoenue BemecTBa. OMBITHI,
7 JTOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE 1 bubamorexa [IOK
https://m.edsoo.ru/ff09fe0a
BEIlECTBA
8 JIBr>kKeHHEe 4yacTHIl BEIeCTBa 1 buGnnorexa [JOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMbITHI IO

9 HaOJIIOJICHUIO TETJIOBOTO PACIIUPEHUS 1 1
ra3oB»

10 ArperatHble COCTOSIHUS BEILIECTBA

11 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI. 1 but6mmoreka [IOK



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

O600mmenue no pazaeny «llepponauanbHbie
CBEJCHHSI O CTPOCHHH BELICCTBA

https://m.edsoo.ru/ff0a0378

12 Mexanunyeckoe gBumxkeHue. PaBHoMepHOeE U bu6nmuoreka [IOK
HEpPaBHOMEPHOE JBUKECHHUE https://m.edsoo.ru/ff0a05c6
bu6anoreka LIOK
13 C .E
KOPOCTE. BAUHHLIL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 PacueT mytu 1 BpeMeHM ABUKEHUS bubmorexa OK
vt P s https://m.edsoo.ru/ff0a0ae4
but6mmoreka [IOK
15 14 .M —
Hepot. flacea = Mepa HECPTHOCTH Tex https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemiecTBa. Pacuer macchl u bubmuoreka [JOK
16
o0beMa Tejia 1o ero IIOTHOCTH https://m.edsoo.ru/ffO0a0fee
17 JlabopartopHnas padota «OnpeneneHue
IJIOTHOCTH TBEPAOTO TEJIay
18 Pemenue 3amay mo reme "ImoTHOCTH butmmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepUCTHKa B3aUMOICHUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yuenue
20 3aBUCUMOCTH pacTsKeHHs (edopmariin)
MPYXUHBI OT IPHUIIOKEHHOW CHITBI»
21 Asnenue Tarorenus. Cuia TSHKECTH
CBs13bp MEX]y CUJION TSKECTU U Maccou
22 tena. Bec Tena. Pemenue 3a1au no teme bubmmorexa [IOK
o~ Y A https://m.edsoo.ru/ff0a1778
Cuna TsxecTu
Cuita TSKECTH Ha APYTUX IUIaHeTax. bubnmnoreka [JOK
23
@u3nyecKre XapaKTEePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bub6nunorexa LIOK
24 14 .
3uepenne cuil. Jlunamomerp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubnuoreka [JOK
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butmmoreka [IOK

26 OJIHOM npsiMOM. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Penrenue 3agad mo reme
"PaBHoneiicTBytomas cr"
28 Cuna TpeHus u e€ BUIbl. TpeHue B IpUpo/Ie bu6mmoreka [IOK
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopartopHnast pabota «3yueHnue
29 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKCHUS OT bubnmnoreka [JOK
CWJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINUXCS TOBEPXHOCTEM»
30 Pemienue 3a1au Ha onpeneneHne
PaBHOJICHCTBYIONIECH CHJIIBI
Pemenue 3amgau mo remam: «Bec Tenay,
31 «['paduueckoe n3o0pakeHue CU», bubamorexa TOK
N https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOIEUCTBYIOIIAS CHID)
KonTponbhas pabora o temam:
39 «MexaHnnueckoe JBKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n300paxkeHue cuin, «CHUIIbI»
JaBnenne. CiocoObI yMEHBIIICHHUS U bubmmoreka [IOK
33 YBEJTUYECHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCHMOCTb JIaBJICHUS Ta3a bu6muoreka [IOK
oT 00BéMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
[Iepenaua naBneHus TBEPABIMU TEIAMMU, bub6mmoreka [JOK
35
KUAKOCTAMH U razaMiu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B )KUJIKOCTHU U T'a3€, BBI3BAHHOE bu6mmoreka [HOK
JIEVICTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3ama4d mo teme «/laBieHue B bu6anoreka LIOK

SKUIKOCTH U rase. 3akoH Ilackais»

https://m.edsoo.ru/ff0a2826
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bu6anoreka LIOK

38 Coobuaroumecs cocya: https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpece bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [lopitHEeBON KUAKOCTHBIN
Hacoc
41 ATmochepa 3eMiIu U IPUYHUHBL €€ bu6nuorexa [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
but6mmoreka [IOK
42 B LA
e BO3AyXa. ATMOCHCPHOS AaBACHHE https://m.edsoo.ru/ff0a2b5a
N3mepenune armochepHoro gaBienus. OnbIT bu6mmoreka [IOK
43
Toppuuesnu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EpHOTO JaBICHHS OT bu6mmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-aneponn. AtmochepHoe bu6muoreka [IOK
JIaBJICHHE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amau o teme " AtmocdepHoe
nasieHue"
JlelicTBrE )KUIKOCTHU Y ra3a Ha
47 MOTPYKEHHOE B HUX TeJI0. ApXHUMEI0Ba bubmmorexa [IOK
26 - P A https://m.edso0.ru/ff0a3276
cuia
Jlaboparopnas pabota «Onpeznenenue
48 BLITaJII)KHBSIO eI;I CHJTBI efll)cﬁa el Ha bubmmorexa LIOK
B s yiomt https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUJIKOCTH)
JlaGopaTopHas paboTa 1o reme
49 «HccnenoBanne 3aBUCUMOCTH Beca TeJia B bubmmoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOM B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJla»
50 [TnaBanue Ten bubmorexa OK

https://m.edsoo.ru/ff0a3a96
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JlaGoparopras padota "KoHCTpyrpoBaHue

o1 apeoMeTpa WM KOHCTPYUPOBAHHE JIOAKU U 1
onpeieNeHue e€ rpy30noabEMHOCTH "
Pemenwne 3agau mo remam: «IlnaBanue
52 cynoB. BoznyxornaBanuey, «JlaBieHue bubmmorexa [OK
YAOB. BOAYX N https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, JKUIKOCTCH U Ta30B)»
53 KonTponbhas pabota no Teme «JlaBnenue
TBEPJbIX TEJ, )KUJIKOCTEH U Ta30B»
but6mmoreka [IOK
54 Mexanundeckas padbora
p https://m.eds00.ru/ff0a3f82
bub6nunorexa LIOK
55 MortHocTh. EqUHHITBI MOIITHOCTH
- A - https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccinenopanue "Pacuétr MOITHOCTH, 1
pa3BUBaEMOM MPHU MOBEME MO JIECTHHIE"
57 IIpocteie Mmexanu3msl. Peruar. PaBHOBecue
CHWJI Ha pblUare
Prryaru B TexHuke, ObITY U IPUPOJIE.
58 JlaGoparopHnas padota «lcciienoBanue 0.5 bubmmorexa LOK
PATOpHas p ' https://m.eds0o.ru/ff0ad78e
YCJIOBHI paBHOBECHS pblYara
59 Pemenue 3anau 1o Teme «YcinoBus bubmuotexa [JOK
paBHOBECHS pblYara» https://m.edsoo.ru/ff0a48a6
Koaddunment mosnesnoro nercTeus
60 Mexanu3ma. Jlaboparopuas pabora 0.5
«3mepenne KII1JI HakJIIOHHON MIIOCKOCTH
61 Pemrenue 3agau nmo reme "Pabora, bu6anoreka LIOK
momHocTh, KITT" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunernueckas u bu6nuorexa [IOK
MOTEHINATbHAs YHEPT U https://m.edsoo.ru/ff0a4252
. bubmmorexa [LIOK
63 3aK0H COXpaHEHUs MEXaHUYECKOW SHEPTUU

https://m.edsoo.ru/ff0a4360
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YPOK-3KCIEPUMEHT MO TEME
"JKCepUMEHTAIBHOE OIPEIEIEHUE

64 M3MEHEHHUs KHHETUYECKON 1 1 1
MOTEHLIUAJIBLHON YHEPTUH NPU CKAThIBAHUU
TeJa IO HAKJIOHHOM IIJIOCKOCTH"
65 Konrponsnas padora no teme «Pabora u 1
MOIIHOCTb. DHEPIHs»
PezepHblii ypok. Pabota ¢ Tekctamu 1o bubmuoreka [IOK
66 n n l
TeMe "MexaHnuecKoe NBIKECHUE https://m.edsoo.ru/ff0adee6
Pesepubiii ypok. Pabora ¢ Tekctamu mo
67 teme "JlaBieHue TBEPBIX TEI, )KUIAKOCTEH U 1 bubmorexa IOK
. PA > A https://m.edsoo.ru/ff0a4ffe
ra3oB
PeseprubIii ypok. Pabora ¢ Tekctamu mo
68 ; " 1
teMe "Pabota. MomHoCTh. DHEprus
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIIACC

Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Hara nugpossbie
Nenn/m | Tema ypoka Kontpoabubie | IlpakTnyeckue
Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchl
OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO-
1 KUHETUYECKON TEOPUH U UX OIBITHHIC 1 bubmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYIT 1
3 Mozenu TBEPAOTO, )KUAKOTO U ra3000pa3zHOTro 1 bubmuorexa [IOK
COCTOSIHUM BELIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPIOTO, )KUIKOTO H
4 ra3000pa3HOr0 COCTOSTHUM BEIIECTBA Ha 1
OCHOBE I0JIOKEHUU MOJIEKYIISIPHO-
KMHETUYECKOU TEOpUHU
bubnuorexa [IOK
5 Kpucrannmaeckue nu amopdHsie Teaa 1
P PP https://m.edsoo.ru/ff0a5800
6 CmaunBaHHue U KalWUISIPHOCTb. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edso0.ru/ff0a5530
7 TemioBoe paciMpeHue 1 cxaTue 1 bubmorexa LOK
P P https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsi3b TEeMIIEpaTyphI CO 1
CKOPOCTBIO TEIIOBOTO JIBHKEHHSI YaCTHII
9 Buytpennss sneprua. CriocoObl n3MeHEHHS 1 bubnunorexa [IOK
BHYTPEHHEHN HEPrUuu https://m.edsoo.ru/ff0a5c60
bubmmoreka [IOK
10 Bunb! Teruionepenaun 1
A ped https://m.edsoo.ru/ff0a6412
VYpoxk-koHdepennus "l[Ipakruueckoe
P dep P N bubmuorexa [IOK
11 HCTIOJIb30BAHKE TEIJIOBBIX CBOMCTB BEIIECTB U 1 1

MaTepHaloB B LIENAX dHeprocoepexeHus"

https://m.edsoo.ru/ff0a65c0
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12 KonunuecTBo TEIIOTHL. Y ieIbHas bubmuorexa [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TemioBoro 6ananca. TermoooMeH bubmmorexa [IOK
Y TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopnas pabora "HccnenoBanue
14 SIBJIGIfI/ISI TIE))HJIO(I))6M€Ha pu CMHCH_II/IBaHI/II/I bubamorera LOK
. . " https://m.edso0.ru/ff0a6a98
XOJIOZHOM U Topsueii BOAbI
Pacuet konmuecTBa TEMIOTH, HEOOXOAMMOIO
15 JUIsl HArpeBaHMsI TeJla U BbIIEISEMOr0 UM IIPU
OXJIAXKJICHUH
16 JlaGopaTopHnas pabora "Onpenenenue bubnnorexa [IOK
yAEIbHOM TEMI0OEMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUBaA. Y IeIbHas TEIIoTa bu6nunorexa LIOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 IInaBiaeHue U OTBEPAECBAHUE KPUCTAIUIMYECKUX bubmmoteka [IOK
Tell. YaenbHas TEIUIOTa IJIaBICHUS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnas padota "Omnpenenenue bubnnoreka [JOK
yACJIbHOW TEIJIOTHI TUIaBJICHHUS Jibjia" https://m.edsoo.ru/ffOa72fe
bubnunorexa LIOK
20 [TapooOpazoBanue u koHaeHcalys. Vcnapenue htts://m.edsoo.ru/Ff0a740c
Kunenune. Y nenpHas Temiora
21 napooOpa3oBaHus U KOHJIEHCAIUH. bub6nmoreka [IOK
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpPHOTO AaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
22 "OnpeneneHne OTHOCUTEIHLHOM BIIaXKHOCTH bubnnorexa HOK
. https://m.edsoo.ru/ff0a7628
BO31yXa
93 Pemienue 3a1a4 Ha onpesesieHue BIaKHOCTH
BO3IyXa
24 [TpuHuMIIBI paOOTHI TEIJIOBBIX JBUTATENEH.

[TapoBas TypOuHa. [[BUrarenb BHyTPEHHETO
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CropaHus

KIIJI TerioBoro nuratens. TernmoBbie

but6mmoreka [IOK

25 .

JIBUTaTENH U 3aIlUTa OKPYKAIOIIENH CpeIibl https://m.edsoo.ru/ff0a7c7c

26 3aK0H COXpaHEHUs U MIPEBPAICHHS YHEPTHH B
TEIUIOBBIX Ipolieccax
[TonroroBka kK KOHTPOIBHOU PabOTE MO TEMe

27 "TemoBsie siBeHus. Mi3MeHeHue arperaTHbix bubamorera LOK

. . P https://m.edsoo.ru/ff0ag3f2
COCTOSIHUI1 BelllecTBa
KonTponbHas pabora no teme "TemioBsie
28 siBieHUs. VI3MeHeHue arperaTHbIX COCTOSTHUM bubmmorexa [IOK
. P https://m.edsoo.ru/ff0a86ae
BEILIECTBA

29 DunekTpusanus Teil. J[Ba poaa 3JIeKTpUYECKUX
3apsa0B

30 VYpok-uccienoBanue "IaeKTpU3aLM Tel
WHIYKIUEN U IPU CONTPUKOCHOBEHUN"

31 B3anMopeiicTBre 3apsykeHHBIX Tell. 3aKOH bubnmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onexrpuueckoe nojue. HanpspkeHHOCTD

32 aneKkTpudeckoro nojs. [punmun bubmorexa LIOK

p P . https://m.edsoo.ru/ff0a8a0a
CYTEPHO3UIINU IEKTPUIECKUX MOJIeH
33 Hocutenu snexkTpudeckux 3apsios.
DOneMeHTapHbIi 3apsa. CTpoeHue atoma

34 IIpoBOAHMKY U JUAIIEKTPUKU. 3aKOH bubnnorexa [IOK
COXPaHEHUS NEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenne 3a1a4 Ha mpUMEHEHNE CBOMCTB bubnmnoreka [JOK
JIEKTPUYECKUX 3apsA 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBUS €70

36 CyliecTBOBaHMS. VICTOUHUKHU AJIEKTPUIECKOTO bubamorera LOK

y ’ P https://m.edsoo.ru/ff0a95a4
TOKa
. bubnuorexa [IOK
37 JlercTBUSI SIIEKTPUUECKOTO TOKA 1

https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

Ypok-uccnenosanue "JleicTBue

38 AIEKTPUUECKOTO MOJIsSl HA MPOBOJIHUKYU U 1
JIA3IEKTPUKU"

39 DNEeKTPUYECKHUIN TOK B METAIIIaX, JKUJIKOCTAX 1 bubnmnoreka [JOK
raszax https://m.edsoo.ru/ff0a9838

40 DneKTpruyecKas 1erb U €€ COCTaBHbIE YaCTH

41 Cuna toxka. JlaGopaTopHas pabota 05 bubnuorexa [IOK
"U3MepeHue u peryampoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DneKTpuyecKoe HarnpsikeHue. Bonbtmerp.

42 Jlaboparopnas pabota "N3mepenue u 0.5 bubmmorexa [IOK

| https://m.edsoo.ru/ff0a9e14

pEryIrupOBaHKe HAMPSHKEHUS

43 ConpoTuBIieHNE IPOBOJAHUKA. Y AEIBHOE bubnmnoreka [JOK
CONIPOTHUBJICHHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHnas pabora "3aBUCUMOCTb

44 AJIEKTPUYECKOT0 CONPOTUBIIEHUS POBOJHUKA 1 bubmuorexa [JOK
OT €T0 JJIMHBI, TUIOLIAIH ITOIIEPEYHOIO https://m.edsoo.ru/ff0aa738
cedeHus u matepuana”

45 3aBUCUMOCTb CUJIBI TOKA OT HAIPSHKCHHUS. bubnnoreka [JOK
3akoH OMa 1l ydacTka 1enu https://m.edsoo.ru/ff0aa44a
Jlabopartophnast padota "HUccnenoBanue

46 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO Yepe3 1 bubnmoreka [JOK
pPE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3uctope”

47 [TocnengoBarenbHOE U MapaieaIbHOE
COEJIMHEHUS POBOIHUKOB
Jlabopartopnast pa6ota "[IpoBepka npasuia

48 CJI0’KEHUS HANPSKEHUN TTPU 1 bubnnorexa [IOK
[IOCJIEIOBATEIIEHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”

49 Jlabopartopnas padota "[IpoBepka nmpaBuia 1 bubnmnoreka [JOK

JJI1 CUJIBI TOKA IMPU MapaICIbHOM

https://m.edsoo.ru/ff0aadle
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COEJIMHEHUH PE3UCTOPOB"

50 Pemenue 3anau Ha npumeHeHue 3akoHa Oma bubmuoteka [IOK
JUIS Pa3IMYHOrO COEAMHEHMS ITPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnnoreka [JOK
3akon Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnas padota "Onpenenenue paboOTh 1 bubnmorexa [JOK
Y MOIIHOCTH 3JIEKTPUYECKOro Toka" https://m.edsoo.ru/ff0ab3e0
DNEeKTPpUYECKHE TN U MOTPEOUTENN
53 3JEKTpHUECKOi sHepruu B ObITy. KopoTkoe bubmorexa HOK
P P Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKAHHUE
[TonroroBka kK KOHTPOJIBHOU paboTe MO TeMe
54 "DieKTpUYecKue 3apsaapl. 3apsHKEHHBIE Tela U bubnmnoreka [JOK
nx B3aumoaeiictBus. IlocToSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
KonTponbhas pabota o Teme
55 "DnexTpuueckue 3apsapl. 3apsHKECHHBIE Tella U bubmmorexa [IOK
X B3auMoJIeuCcTBHA. IlocTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUIYECKUN TOK"
56 IlocTossHHBIE MATHUTHI, UX B3aNMOJCHCTBHE
57 VYpok-uccnenopanue "M3yyenue nonen 1 bubnmoreka [IOK
IMOCTOSTHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nojie. MarHuTHOE 1oJie 3eMJId U bubmuorexa [IOK
€ro 3HAUCHHE IS JKU3HHU Ha 3eMIIc https://m.edsoo.ru/ff0acOba
OnbiT Dpcrena. MarautHoe mose
59 9JIEKTPUUECKOro ToKka MarHuTHOE MoJie bubmorera [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKUA C TOKOM
[IpumeHeHue 31eKTPOMArHuTOB B TEXHUKE.
60 JlaGoparopnas padora "U3yuenue neicTBus 0.5 bubmmorexa [JOK
PATOPHaA P i \ ' https://m.edsoo.ru/ff0ac74a
MarHuTHOTO TIOJISI Ha MPOBOJHHUK C TOKOM
61 DNEeKTPOABUTATENH MOCTOSTHHOTO TOKA. bubnnoreka [JOK

Hcnonp3oBaHue 37€KTpoABUTaTENCH B

https://m.edsoo.ru/ff0ac86¢c
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TEXHUUYECKUX YCTPOICTBaX U Ha TPAHCIIOPTE.
JlaGopaTopHnas padora "KoHcTpyupoBanue u
u3ydeHue padoThl AneKTpogBUrarTess"”

Omneitel @apasesi. 3aKOH 3JEKTPOMarHUTHON

62 nHaykuuu. [Ipasuno Jlenna L
OnektporeHeparop. CrocoObl MoIydeHus
63 ANEKTPUYECKON dHEPTUU. DIEKTPOCTAHLINN Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUU
64 [lonroroBka Kk KOHTPOJIBHOU pabOTE 1O TEME 1
"DIeKTpUUECKUEe U MAarHUTHBIE SIBJICHUS "
KonrponbHas pabota o teme bubnnorexa [IOK
65 1
"DJeKTpUYECKNE U MAarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabora ¢ TekcTamu 1o reme bub6mmorexa LIOK
66 1
"TennoBele siBneHUA" https://m.edsoo.ru/ff0acc5e
67 PezepaHblii ypok. PaGota ¢ Tekctamu 1o teme 1 bubmmoteka [IOK
"IlocTOsTHHBIN 2JEKTPUYECKUNA TOK" https://m.edsoo.ru/ffOacdc6
68 PesepBHblit ypok. Pabora ¢ TekcTamu 1o reme 1
"MarHuTHbI€ sIBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KIIACC

Koan4yecTBo yacos DJIeKTPOHHbIE
Ne JlaTa nudposbIe
Tema ypoka Kontpoabnbie | IlpakTnueckue p
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchl
1 Mexanundeckoe aBuxkeHue. MartepuanbHas TOYKa 1
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuorexa [IOK
MEXaHUYECKOI'0 IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NMPSAMOJIMHENTHOE ABUKEHUE 1 bubmorera [JOK
P p A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE IPSIMOIHMHEHHOE IBIKEHUE. 1
CpenHsisi U MTHOBEHHAsl CKOPOCTh
5 [TpssmonnHEtHOE PaBHOYCKOPEHHOE JBUKEHHUE. 1 bubnmnoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpoCTh IPSIMOJIHMHEHHOTO PABHOYCKOPEHHOTO 1
neuxenus. ['padux ckopoctu
JIaGopartopnas padora "Omnpeaeienne
7 CKO peHI/DII) TCJ‘I;) npu aBHOPCKO €HHOM 1 1 bubmorera [JOK
YEKOP PP . yerop | https://m.edsoo.ru/ff0adb18
JBUKCHHH 110 HAKIIOHHOW TTIOCKOCTH
8 CBoOonaHoe mmagenue tei. OneiTel [anunes 1
PaBHOMEpHOE IBIKEHHUE TIO OKPYKHOCTH.
9 [Tepuo I/II) gacToTa o0pa eHnstJ}gI(HeﬁHas{ u 1 bubamorexa [IOK
pro patit ' https://m.edso0.ru/ff0ael176
YIJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE 1
bubmmoreka [JOK
11 [epssiit 3akoH HetoTona. BekTop cuiibl 1
p p https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. PaBHOEHCTBYIOIIAA bu6muorexa [IOK
12 1
cuna https://m.edsoo.ru/ffOae72a
. bubnnoreka [IOK
13 Tpetuii 3akon Herotona. Cyrnepno3unus Cui 1 nosmoreka L

https://m.edsoo.ru/ff0ae982
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14 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubnnoreka [JOK
Hprorona https://m.edsoo.ru/ff0aeb6c
bubnuorexa [IOK
15 Cua ynpyrocti. 3akoi Iyka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amau mo reme «Cuiia ynpyroctu
17 JlaGopaTopHnas pabora «OnpeneneHue bu6bnuorexa [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
but6mmoreka [JOK
18 Cha TpeHHs https://m.edsoo.ru/ff0af738
19 Pemrenue 3agau mo reme «Cuna TpeHUS bubmorexa LOK
A 13 1p https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabora "OnpexneneHue bubmmorexa [IOK
20
Kod(uimenTa TpeHUs CKOIbKEHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3agau mo reme "3akonsr HeroToHa. bubmuorexa [IOK
21
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuna TsKeCcTH U 3aKOH BCEMUPHOT'O TATOTEHUS. bubnnorexa [IOK
YckopeHnue cBOOOIHOTO TaICHUS https://m.edsoo.ru/ff0af044
Ypok-koH(pepeHmus "J[BUKEHHE TSI BOKPYT
23 rpaBuTanimoHHoro neHTpa (CoxHevHas cucrema).
lanaxtuku"
Pemenue 3amay nmo treme "Cuiia TSOKECTH U 3aKOH bu6nuorexa LIOK
24
BCEMUPHOIO TArOTeHUs" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocmuueckast ckopocts. HeBecomocTs n bubnuorexa [IOK
[eperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHOW TOUYKU. AOCOTIOTHO
26 TBEpAOE Tesi0. PaBHOBECcHE TBEPOro TEa C bubmmorexa LIOK
pJoE TEO. P https:/m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAIICHUS
27 MowmeHT cuinbl. LIeHTp TskecTH
28 Pemenue 3agau no reme "MomeHT cuiibl. LleHTp bubmuorexa [IOK
TsKecTH" https://m.edsoo.ru/ffOb02b4
29 [ToaroroBka K KOHTPOJIBHON paboTe 1O TEME bubnnorexa [IOK
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"MexaHndeckoe IBWKEHNE. B3anMoaencTeie

TCI

https://m.edsoo.ru/ff0b0408

KonTponbHas pabora no teme "MexaHndeckoe

bubmuorexa [IOK

30 nBmkenne. Bzanmoneinicteue ten" https://m.edsoo.ru/ffOb06ec
Nmnynec Tena. mnynbe cuibl. 3aKoH
31 COXpaHEHMsI UMITYJIbCA. YTIPYTroe U HEYNIPYroe bubamorera LOK
N https://m.edsoo.ru/ffOb07fa
B3aUMO/ICHCTBHE
39 Pemenne 3amad no teme "3aKkoH coXpaHeHUs bubnmoreka [JOK
uMmmyssca" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenuus "PeakTuBHOE IBHKEHHE B
IIPUPOJIE U TEXHUKE"
bu6muoteka LIOK
34 Mexannyeckas paboTa U MOILIHOCTb httos://m.e dsogru /£F0b0as4
35 PaboTa cuItbl TSKECTH, CHITBI YIIPYTOCTH U CHITBI bubnnorexa [IOK
TpEeHUs https://m.edsoo.ru/ffOb0db8
JlaGopaTopHas pabora «OnpezaeneHue padoThl
36 CHWJIBI TPEHUS TIPU PABHOMEPHOM JBUKEHUHU TeJla
110 TOPU3OHTAJIBHOM MOBEPXHOCTH
37 CBs13b sHepruu u pabotsl. [loTeHnansHas
SHEprus
38 KI/IHGTI/I‘ICCKafI sHeprus. Teopema o bubnmoreka [JOK
KMHETUYECKON dHEPIUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 Jlaboparopnas pabota «3yuenue 3akoHa bubnuotexa [IOK
COXpaHEHHUS SHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoE NBHKEHUE U €TO bubmuorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue Konebanus. BeiHyXIeHHBIC bubnmoreka [JOK
kosiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuil ¥ NPyKUHHBIA MassTHUKA
44 VYpok-uccnenopanue «3aBUCUMOCTb IEPHOIA bubnmnoreka [JOK
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Kosie0aHui OT )KECTKOCTHU NPY>KUHBI U MAacChl
rpy3a»

https://m.edsoo.ru/ff0b197a

HpeBpameHI/Ie OHEPIUur NMMprU MCXAHUYICCKUX

45
KoJie0aHusAX
46 Jlaboparopnas pabota «OnpeeneHne 9acToTsl 1 bubnnoreka [IOK
nepuoJia KojaeOaHuil Mpy>kKUHHOTO MasiTHUKA) https://m.edsoo.ru/ffOblaec
Jlaboparopnas pabota «IIpoBepka
47 HGSaBI:/ICI/H\I/:OCTI/IpHe noja II;)OHeé)aHI/Iﬁ rpysa bubnnorexa HOK
P py3a, https://m.edsoo.ru/ff0b197a
MIOJIBEIIICHHOTO K HUTH, OT MAacChl Tpy3a»
48 Mexanudeckue BoJIHbI. CBOMCTBA MEXaHUYECKUX bubmuoreka [IOK
BOJH. [IpononbHbIE U TONIEpEeYHBIE BOIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHbepeHius "MexaHnuecKue BOJIHbBI B
TBEpOM Teue. CeiicMuiecKre BOITHBI"
50 3Byk. PacnipocTpanenue u oTpakeHHe 3ByKa
51 Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT 4YacTOTHI"
50 I'poMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHUECKHI
pe30HaHC
53 VYpoxk-koH(pepeHuus "YIbTpa3Byk U HHPpPa3ByK bubnnorexa [IOK
B NMPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
54 "3akoHbI coxpaHeHusl. MexaHnueckue brbmmorexa LIOK
PATCHILL https://m.eds00.ru/ffon25f0
Kosie0aHus U BOJHBI
KonTtponbHas paboTa mo Teme "3aKOHBI
55 coxpaHeHus. MexaHnueckue KoneOaHus u
BOJTHBI"
DIEeKTPOMarHUTHOE MoJ€e. DJIEKTPOMArHUTHBIE bu6muorexa [IOK
56
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
58 Ypok-koupepenmus "Ilkana bubnnoreka [IOK

SJICKTPOMATrHUTHBIX BOJIH. Hcnons3oBaHue

https://m.edsoo.ru/ffOb2fe6
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AJIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBsI3H"

VYpok-uccnenosanue "M3ydeHue cBONCTB

bubnuorexa [IOK

59 AJICKTPOMATrHUTHBIX BOJIH C TIOMOIIIBIO
p B https://m.edsoo.ru/ff0b2c6c
MOOmIBHOTO TenedoHa"
60 Perenue 3a1a4u Ha onpe/ieIeHUE YaCTOThI U
JUTHHBI 3JIEKTPOMAarHUTHON BOJTHBI
61 DnekTpomMarHuTHas npupoaa csera. CKOpocTb bubnuorexa [IOK
cBeta. BonHOBBIE CBOMCTBA cBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsamonunennoe
62 acrpocTpaHeHue cBeTa. 3atMenust CoHIa U bubmmorexa [IOK
pactpoctp ' i https://m.edso0.ru/ff0b3658
JlyHb1
63 3aKOH OTpa)keHus cBeTa. 3epkana. Pemenne bubnmnoreka [JOK
3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBeTa. 3aKOH MPEIOMJICHHS CBETA bubmorexa LIOK
P ' P https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpakKeHUE CBETA.
65 Hcrnonp3oBaHue MOJTHOTO BHYTPEHHETO bubamorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5¢c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCHUMOCTH YIJIa MPEJIOMIIEHHS] CBETOBOTO
Jlyda OT yIJia HaJeHus Ha TpaHuIle "BO3ayX-
crexio""
Ypok-koHpepenmus "Vcrons30BaHue TTOTHOTO
67 BHYTPEHHETO OTPa’KE€HHUS: CBETOBO/IbI,
ONTHUKOBOJIOKOHHAS CBSI3h"
bubmmoreka [JOK
68 JIunzel. OnTudecKkas CHiia JUH3BI
https://m.edsoo.ru/ff0b3f2c
bu6nunorexa LIOK
69 [TocTpoeHne n300pakeHUI B JIMH3aX
P P https://m.edsoo.ru/ffOb444a
20 Jlaboparopnas pabota "OnpeneneHue bubnmnoreka [JOK

(hOKYCHOTO PaCCTOSTHUS ¥ ONITUYECKOU CHIIBI

https://m.edsoo.ru/ff0b4206
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cobuparonieit JIMH3bI"

71 Ypok-koHpepenmus "OnTuueckre TMH30BbIC bubmuorexa [JOK
npudopsr" https://m.edsoo.ru/ffOcOa7e
72 ['a3 xak ontuyeckas cuctema. 3peHue Brbmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "Jledextst 3penus. Kak
COXpaHUTH 3peHue"
Paznoxenune 6enoro ceeta B ciekTp. OMBITHI
74 HrroTtona. CrioxeHue CreKTpaabHbIX I[BETOB. bubmorera [JOK
https://m.edsoo.ru/ffOcOf4c
[ucniepcus ceera
JlaGopaTopHast pabota "OMnbITHI IO Pa3I0KEHUIO
75 0enoro cBeTa B CIIEKTP U BOCHIPUSITHIO 1IBETA bubnmoreka [JOK
MIPEAMETOB MPHU UX HAOIIIOICHUH Yepe3 https://m.edsoo.ru/ffOc0e2a
[[BETOBBIC (QUITBTPHI"
76 Ypok-npaktukyM "BoiHOBBIE CBOWCTBA CBETA!
nucnepeus, uHTepdepeHIys u qudpaxus”
77 Omneitel Pe3epdopna v mianeTapHast MOJIETb bubnmnorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma bopa
29 Hcnyckanue 1 NOTJIONIEHUE CBETa aTOMOM. bubnunorexa [IOK
KBantbl. JInuHeiuaTbie CIEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukym "HabmrogeHue cnekTpoB bubnnoreka [JOK
UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIIBI bubmorexa [JOK
https://m.edso0.ru/ff0c1672
82 Crpoenue aToMHOTO sipa. HykimoHHas Moiens bubmorexa LIOK
https://m.edsoo.ru/ff0c18ac
bu6nunorexa LIOK
83 PanuoakTtuBHBIE ipeBparieHus. M30Tombl httos://m.edsoo.ru/ffoclald
84 Pemenue 3amau mo teme: "PagnoakTHBHEIE bubmuorexa [IOK

npeBpaieHus "

https://m.edsoo.ru/ffOclb4a
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85

[Tepnon nonypacnana

86 VYpok-koHpepenmus "PagnoakTuBHbIE bubmuorexa [JOK
M3IIy4E€HHS B IPUPOAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiyu. 3aKOHbI COXPaHEHUs bubnmoreka [LIOK
3apsiA0BOTO U MAaCCOBOTO YHCEII https://m.edsoo.ru/ff0c1c58
OHeprus cBsI3u aTOMHBIX siiep. CBA3b Macchl U bubnnorexa [IOK

88
SHEpruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo teme "Snepusie peakipn”

90 Peakuuu cunresa u nenenus saep. Mcrounnku bu6muoteka [IOK
sHepruu CoJIHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHius "SAnepHas s3HEpreTrKa.

91 JleiicTBUS paIMOAKTUBHBIX U3JIYYEHUI HA )KUBbIE
OpraHu3MsbI"

[ToaroToBka K KOHTPOJIBHOM paboTe M0 TeMe
92 "DJIEKTPOMAarHuTHOE MoJe. DIEKTPOMArHUTHbIE bubamorera LOK
P e P https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBbIE SIBICHUS
KonTponbHas pabota no teme

93 "DIeKTPOMarHUTHOE ToJIe. DIEKTPOMArHUTHBIC
BOJIHBL. KBaHTOBBIE siBIEHUS"

94 [ToBTOpenue, 0600meHNE. JlTabopaTopHbIE bubnmoreka [JOK
pabotsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 000061eHne. Pemenne pacyeTHbIX

95 Y Ka4eCTBEHHBIX 3a/1a4 1o Teme "TermnoBsie Brbmorexa LIOK

" https://m.eds00.ru/ff0c2572
MIPOLIECCHI
[ToBTOpenue, o600meHNE. Permenue pacueTHbIX
96 ¥ KadecTBeHHBIX 33124 1o Teme "KII]] TermoBsix bubmorexa LIOK
o https://m.edsoo.ru/ff0c2a22
JBUTaTENeH
[ToBTOpenue, 06061meHne. Pemenne pacyeTHbIX
97 M KauyeCTBEHHBIX 3aAay 1o Teme "KIIJ bubnnorexa HOK
. https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAaHOBOK
98 [ToBTOpenwue, 06o6menue. JlabopaTopHbie bubnmnoreka [JOK
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pabotsl o Kypcy "CBeToBbI€ siBICHUS"

https://m.edsoo.ru/ff0c2c52

99 [ToTopenue, o6o0menune. Pabora ¢ TekcTamMu Mo 1 bubmmorexa [IOK

TeMe "3aKOHBI COXPAHEHHUS B MEXaHHUKeE" https://m.edsoo.ru/ffOc2d6a
100 [ToBTOpenwue, 0600menne. PaboTa ¢ TekcTamu mo 1 bu6nunorexa LIOK

teme "Konebanus 1 BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTopenue, o6o0menue. Pabora ¢ TekcTamMu Mo 1 bubmmoreka [IOK

teme "CBeToBbIC ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600menne. PaboTa ¢ TekcTamu mo 1

teme "KBaHTOBas U snepHas ¢pusuka'

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka: 7-# kacc: 6a30BbIA YpOBEeHB: yueOHUK, 7 kiacc/ [lepprmkun U.M.,
NBanoB A.U., AkumonepHoe obuiectBo «M3narenbctBo «lIpocBemenue

» Gusuka: 8- knacc: 0a30BbI ypoBeHb: YueOHUK, 8 kinacc/ [lepoimkun 1.
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