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IHHOACHUTEJIBHASA 3ATIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs COCTaBICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUH K pe3ylbTaTaM OCBOEHHs Ha 0a30BOM ypOBHE OCHOBHOW 00Opa3zoBaTelIbHOM
nporpammel, npeacraBieHHbIX B PI'OC 00O, a takxke ¢ yuérom QenepanbHO paboyeil mporpamMmbl
Bocniutanus v Konuenmuu npenoiaBanus yueonoro npeamera «Dusnkay.

Copepxanue mporpaMMbel 10 (PHU3HMKEe HAmpaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YJarOIINXCS M OPTraHU3alNI0 H3ydeHus (PU3KUKH Ha IeSITeTbHOCTHOM 0cHOBE. B mporpamme
1o (PM3KKE YUUTHIBAIOTCS BO3MOXKHOCTH ydeOHOTO mpenmera B peanuzanuu tpedoBannii ®I'OC OO0
IUTAHUPYEMBIM JINYHOCTHBIM U METANPEMETHBIM pe3yiibTaTaM 00y4eHus, a TAK)KE MEXKIIPEIMETHBIE CBSI3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEAMETOB Ha YPOBHE OCHOBHOI'O OOIIIET0 00pa3oBaHusl.

[Iporpamma o ¢u3MKe yCTaHABIMBAET paclpeieieHne Y4eOHOro MaTepHraia mo rogaM oOydeHus
(mo xmaccam), mpemiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh M3YYEHHsI TEM, OCHOBAHHYIO Ha JIOTMKE
Pa3BUTHUS IPEIMETHOTO COAEP KaHMSI U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LEIbIO OKa3aHHUS METOAMYECKON MOMOIIM YYHUTEIIO B
co37aHUU paboydel IpOrpaMMBbI 10 Y4eOHOMY IIPEIMETY.

®u3nka SBISETCS CHUCTEMOOOPA3yIOUIMM ISl €CTECTBEHHO-HAy4YHBIX Y4EOHBIX IpPEIMETOB,
MTOCKOJIbKY (pM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUHN, H3ydaeMbIX XUMUEH, OUOJIOTHEH,
acTpoHOMHueW M (u3nueckol reorpadueii, BHOCHUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MU,
MpelocTaBsieT Hanbosiee sicHble 00pa3lbl MPUMEHEHHs] HAyYHOTO METOoJ/a MO3HAaHUS, TO €CTh crocoba
MOJIy4€HUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 TJIaBHBIX 33/1a4 (pU3nUecKoro oOpa3oBaHus B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hopMHUpPOBaHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M UHTEpeca K HayKe y 0Oydaroluxcsl.

W3yuenne ¢u3mku Ha  06a30BOM  YpOBHE  IpeArojaraeT  OBIAJEHHE  CIETYIOUIUMHU
KOMIIETEHTHOCTSIMH, XapaKTE€PHU3YyIOLIIMMH €CTECTBEHHO-HAYYHYIO I'PAaMOTHOCTb:

® HAy4YHO OOBACHSATH SIBICHMUS,

® OIICHUBATh U IOHUMAaTh OCOOEHHOCTU HAYYHOTO UCCIIEOBAHUS;

® UHTEPHPETHPOBATh JaHHbBIE U UCIOJb30BATH HAYYHbIE 0KA3aTEIbCTBA JUIS MOJyYCHUS
BBIBO/IOB.

Ienn n3yueHust pU3MKU Ha YpOBHE OCHOBHOTO 00LIero oopazoBaHus onpezeneHsl B KoHuenuu
npenojaBaHus ydeOHoro mnpeamera «®usuka» B 00pazoBaTeNbHBIX oOpraHusanusx Poccuiickoit
denepanuy, peaau3yoOIMX OCHOBHbIE 00IIe00pa3oBaTeIbHbIE MPOrPaMMBbl, YTBEP)KIEHHON pelleHHeM
Komnernn MunucrepctBa npocsenienus Poccuiickoit @eneparuu (mpotokoa oT 3 aexadps 2019 r. Ne
[1K-4BH).

Heaun n3yyeHus GpuU3NKu:

e [pUOOpEeTeHHE HHTEepeca U CTPEMJICHUs OOydaroUIMXCsl K HaydyHOMY H3Y4YEHUIO IPUPOIbI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/Ie MO3HAHUS U (POPMUPOBAHHE UCCIIEOBATEIBCKOTO
OTHOILIEHMSI K OKPYKAIOIIHUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHMSI KaK pe3ysbTaTa U3yueHHs] OCHOB CTPOCHUS MaTepuu
1 GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE IMPEJICTABICHUH O poin (U3MKM JUIs pa3BUTHS JAPYTHUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTH;

® Dpa3BUTHE NPEACTABICHUN O BO3MOXHBIX cdepax Oyayuiend mpopeccnoHaIbHON JesaTenbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEMY O0YYEHHUIO B 3TOM HAIlPaBJICHHUH.

JlocTibKeHHe 3TUX Lieled Mporpammbl Mo (HU3UKE Ha ypOBHE OCHOBHOI'O OOILIETr0 0Opa3oBaHMS
o0ecreunBaeTcsi pelIeHneM CIeIylonnX 3a1ay.

e npuoOpeTeHHe 3HAHMH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHWYECKHX, TEIJIOBBIX,

IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e npuoOpeTeHHuEe YMEHHMH ONHCHIBATh M OOBACHATH (PU3MUECKHE SIBICHUS C HCIOJIb30BAaHHUEM
MOJIYYCHHBIX 3HAHUI;
® OCBOGHHE METOJOB pELICHHs MPOCTEHIINX PACUETHBIX 33aJad C MCIIOJIb30BAaHHUEM (HU3NUECKHX
MOJIENIEN, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHUI HAOII01aTh IPUPOHBIE SBJICHHUS U BBITIOIHATH OTBITHI, JJA00OpaTOpHBIE PaOOTHI
1 SKCIICPUMCHTAJIBHBIC UCCIICA0BAHNA C UCIIOJIB30BAHUCM U3MEPHUTCIIbHBIX HpI/I60pOB;
e OCBOEHHE IPUEMOB PabOTHI ¢ HH(pOpMAIHEH PUIUUECKOTO COJIEPKAHUS, BKITFOUasi HH()OPMAIIIO
0 COBPpCMCHHBIX JOCTUIKCHUAX (1)I/I3I/IKI/I, AHAJIM3 U KPUTHYCCKOC OLICHUBAHUC I/IHq)OpMaLII/II/I;
® 3HAKOMCTBO co cdepamu mTpodeccHOHATBLHON HESATENBHOCTH, CBA3AHHBIMH C (U3HKOHN, M
COBPEMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMHA HA JOCTUKCHHUAX (1)I/ISI/I‘ICCKOI‘/JI HayKH.
Ha u3yuenue ¢usuku (0a30BbIi YpOBEHB) HA YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHUsI OTBOIUTCSA
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIeN0), B 8 kitacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce
— 102 qaca (3 yaca B HEJIETI0).

[Ipennaraempiii B mporpamme mno (usMke mNepedyeHb J1abOpaTOPHBIX pabOT U OMNBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YUUTENb JeJIaeT BHIOOP NMPOBENEHUs JIabOpaTOPHBIX pabOT U OMBITOB C
y4€TOM HMHJMBUIYalIbHBIX OCOOEHHOCTEW OOydYaloUIMXCs, CIMCKAa SKCIEPUMEHTAIbHBIX 3aJaHUil,
IIpe/UIaraéMblX B paMKaX OCHOBHOI'O TOCY/IapCTBEHHOTO 9K3aMeHa 10 (pU3HKe.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KAKIIEr0 MUPa.

®dusuKa — HayKa o rpupoje. ABneHus npupoapl. PU3NYECKUE SABICHUA: MEXaHUUYECKHUE, TEIIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

duznyeckue BenuIuHbL. M3Mepenne ¢usndeckux BenuunH. Ousndeckue npuOopsl. [lorpentHocts
n3MepeHu. MexyHapoaHas CUCTEMa €AVNHULL.

Kak ¢u3mka m apyrue ecrecTBeHHbIC HAyKH W3YYalOT MPHPOAY. ECTECTBEHHO-HAYYHBIH METO
[IO3HAHUA: HaOJIOJIEHUE, MOCTaHOBKA HAYYHOI'O BOIIPOCA, BBIABMIKEHHUE THUIOTE3, SKCIEPUMEHT IO
MIPOBEPKE THIOTE3, 00BsICHEHNE Ha0mogaeMoro spieHus. Onucanne GU3NIecKuX SBICHHH C TIOMOIIBIO
MOJIEJIEH.

Jemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIE, JIEKTPUUECKHE, MAaTHUTHBIEC, CBETOBBIC SIBJIICHHUS.

2. ®dwusuveckue MPUOOPHI U MPOLIEAYpa MPSMBIX U3MEPEHUN aHAIOTOBBIM U ITU(POBBIM IPUOOPOM.

Jlabopamopnuie pabomel u onvimel.

Onpenenenre HeHb! JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenne TeMriepatypsl IpH MOMOIIH KHIKOCTHOTO TEPMOMETPA U TATUUKA TEMIIEPATYpPHI.

ok wbdE

[IpoBenenne HWccaeIOBaHUS 10 MPOBEPKE THITOTE3BI: AATBHOCTH MOJIETA IIAPUKA, IMYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Pasznen 2. [lepBoHayaibHbIe CBeIEHUSA 0 CTPOEHUH BellleCTBA.

CrpoeHue BemiecTBa: aroMbl U MOJEKY/Ibl, UX pa3Mmepbl. OMNbIThl, JA0Ka3bIBAIOIINE JAUCKPETHOE
CTpOEHHE BEIlleCTBa.

JIBm>kenue dactuil BemecTBa. CBA3b CKOPOCTH JABMKEHMSI YACTHIl C TEMIIepaTypoil. bpoyHoBckoe
nBuxkeHue, quddysus. BzaumoaelicTBre 4acTull BelIecTBa: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHE T'a30B, )KUIKOCTEH U TBEPABIX (KPUCTATIINYECKUX) Tell.
B3aumocBs3p  Mexay CBOWMCTBAMHM  BELIECTB B Pa3HBIX  arperaTHbIX COCTOSIHMSX UM HX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JBH)KCHHS.

2. HabGmonenue nuddysun.

3. HalGnronenue siBneHui, 0ObSICHIIOMUXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopnuwie pabomuol u onvimel.

1. OueHnka quameTpa aToMa METOJIOM PSAIOB (C UCTOIb30BaHHEM (poTorpaduii).

2. OmbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHINPEHUS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO ACUCTBHS CHII MOJIEKYISPHOTO MPUTSIKEHHUS.

Pa3ngen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl.

Mexannyeckoe aBUKeHHE. PaBHOMepHoe u HepaBHOMepHoe aBuxkeHue. CkopocTs. CpemHss
CKOPOCTh MPU HEPABHOMEPHOM JIBIDKEHUU. PacuéT myTu u BpeMeHU JIBH>KEHUSI.

SIBnenue wHepuuu. 3aKOH HHepIMH. B3aumojeiicTBuEe Ten Kak MPUYMHA U3MEHEHUS CKOPOCTH
IBUKEHHS Ten. Macca kak Mepa uHepTHOCTH Tena. IlmoTHocTh BemiecTBa. CBSA3h IJIOTHOCTH C
KOJIMYE€CTBOM MOJIEKYJ B €IMHHUIIe 00BEMA BEIeCTRa.

Cuna xak xapakTepuCcTHKa B3auMojeicTBus Ten. Cuia ynpyrocT u 3akoH ['yka. MI3amepenue cuiibl
C TIOMOIIBIO JMHAMOMETpA. SIBIIeHNEe TATOTeHUS U cuiia TsokecTu. Crila TSHKECTH Ha IpYTHX IuiaHeTax. Bec
tena. HeBecomocTs. CrokeHHe CUJl, HAlIPaBJICHHBIX 1O OJHOM mpsimoil. PaBHozeicTBytomiast cun. Cuia
TpeHust. TpeHHne CKOIbKEHUS U TPEHUE MOKOs. TpeHne B MPUPOAE M TEXHHKE.



Jemoncmpayuu.

o~ wWwhE

HaGuntoieHne MexaHHYeCKOT o IBIKEHHS Tela.

N3mepenue ckopocTy NpsSMOJIMHENHOTO IBUKCHHUS.
Habnronenue siBieHUs: HHEPLIUU.

Habnronenne u3MeHeHns: CKOPOCTH NP B3aUMO/ICHCTBUHU Tell.
CpaBHeHHUE Macc 0 B3aUMOJECHCTBUIO TEIL.

CnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnuie pabomul u onvimol.

1.

w

OnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBWKEHUS (lIapuka B JKUJIKOCTH, MOJIENH
AIEKTPUYECKOTO aBTOMOOHIISA U TaK JIajiee).

Onpenenenne cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WK [IapyuKa [0 HAKIIOHHOM MJI0CKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeENA.

OnbITEL, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHus (AedopMarnmu) TPYKUHBI  OT
MIPUIIOKEHHOMN CHUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHS OT Beca Tejla U Xapakrepa
COIIPUKACAIOLINXCS TOBEPXHOCTEN.

Pasnen 4. /laBjienue TBEPABIX TeJl, sKUAKOCTEH M ra3oB.
JHaBnenue. CrocoObl yMEHBIICHHS W yBeIW4YeHUs JnaBieHus. [laBmeHue raza. 3aBUCUMOCTH

JaBJIEHUS Ta3a oT 00bEMa, Temrnepatypsl. [lepenada gaBineHus TBEPABIMU TEIAMH, KUIKOCTIMHU U Ta3aMHU.
3akon Ilackams. IlHeBMaTmueckue MaIIWHBL. 3aBHUCHUMOCTh JIABJICHHS JKHIKOCTH OT TJIyOWHBI.
I'uapocratuyeckuii mapagokc. CooOraroniuecs cocyasl. [ uapaBirndeckiue MEXaHu3MBbI.

AtMmocdepa 3emuin u atMocdepHoe maBieHue. [[pUdrHBI CyIIIECTBOBAHUS BO3IYIITHON O0O0JIOYKH
3emmnu. OnbiT Toppuuerum. M3mepenne atMmochepHOTo AaBieHus. 3aBUCHMOCTb aTMOC(HEPHOTO JTaBIICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Tpubops! 11t u3mMepeHus: atMochepHOTo AaBJICHHUS.

JlelficTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BeiTamkuBaromias (apXxumenoBa) CHia.
3akoH Apxumena. [1naBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

1. 3aBucumocCTb JaBiIeHUS ra3a OT TEMIEPATYPHI.

2. llepenaua naBiieHUs KUAKOCTHIO U Ta30M.

3. CooOmarommuecs: CoCybl.

4. T'mapaBIuyecKuid mpecc.

5. IlposiBnenue neiicTBust aTMOC(HEPHOTO JaBJICHUS.

6. 3aBUCHMOCTb BBHITAJIKHUBAIONICH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTU Tejda U IUIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIICH CUJIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHuUs TeJ: IJIaBaHHE WM HOTPY)KEHHE Tell B 3aBUCHMOCTH OT COOTHOIICHUS

MJIOTHOCTEH Teaa M KUJKOCTH.

Jlabopamopnuwie pabomut u onvimel.

1.
2.
3.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOM B AKHUIAKOCTh YaCTH TeIa.
Onpenenenne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B XKUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUIIBI, NEHUCTBYIOLIEH HAa TEIO B JKUIKOCTH, OT
MAacChl Tela.

OneIThI, 1EMOHCTPUPYIOIIHUE 3aBUCUMOCTD BBITAJIKMBAIOUIEH CHIIBI, JEMCTBYIOLIEW Ha TENO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B AKHUIKOCTb YACTH TeJa U OT IUNIOTHOCTHU >KUKOCTH.
KoHcTpynpoBanne apeoMerpa WIM KOHCTPYUPOBAHME JIOAKM UM ONpeAeieHue €
I'PY30II0AbEMHOCTH.

Pa3pea 5. PaGora u MomHoOCTh. JHEpIrus.
Mexanunueckasi pabota. MOIITHOCTb.



[IpocThle MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmio paBHOBecHs pblyara.
[IpumeneHne mpaBmiia paBHOBECHS pbluara K Oioky. «3osotoe mpaBuio» mexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanundeckas sHeprud. Kunerndeckas u noreHuuanbHas sHeprus. IIpespainenue oaHOro BHja
MEXaHUYECKOM 3HEPTUU B JPYroil. 3aKOH COXpaHEHUs PHEPIUH B MEXaHUKE.

Jemoncmpayuu.

1. Tlpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenne pabOTHl CHIBI TPEHUS NMPH PABHOMEPHOM JIBUKCHUH Tella 10 TOPH30HTAIBHON

ITIOBEPXHOCTH.
2. HccrnenoBanue ycloBHiA paBHOBECHSI pblyara.
3. Usmepenne KIIJI HaKIOHHON TIOCKOCTH.

4. W3yueHue 3aKOHA COXpaHEHUS! MEXaHUYECKOU SHEPTUu.
8 KJIACC

Paznen 6. TenioBble siB1eHHS.

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETHUYECKOW TEOpUHM CTPOCHMs BemecTBa. Macca u
pa3Meppl  aTOMOB W MOJIEKYJ. OnpITel,  TMOATBEPXKIAIONIAE  OCHOBHBIE  TOJIOKECHUS
MOJIEKYJIIPHO-KUHETHYECKOW TEOPHH.

Mogenu TBEPAOTO, JKHAKOTO W Ta3000pa3HOTO COCTOSHUUM BemiecTBa. Kpucrammmueckue u
amopdubie Tena. OOBSCHEHHE CBOWCTB Ta30B, JKUJIKOCTEH W TBEPABIX TEN HA OCHOBE TOJIOKCHHI
MOJIEKYJIIPHO--KUHETHUECKON Teopur. CMaurMBaHNWe W KalWUISIPHBIE SBJIEHUS. TeIoBoe pacliupeHne u
cKaTHe.

Temneparypa. CBs3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMKEHHS 4acTUIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHMs] BHYTPEHHEHW SHEepruu: TeIulonepenadya M coBepllieHue paboThl. Buabl
TeIUIonepe1ayn: TeIIONPOBOIHOCTb, KOHBEKIINS, H3TyUCHHUE.

KonunuectBo TemaoTel. YaenabHas TEMIOEMKOCTh BEleCTBA. 1eMI000MEH U TEIMJIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro OanaHca. [lnaBneHune M oTBepAeBaHUE KPHUCTAUIMYECKUX BELIECTB. YENIbHAA
teriota miasneHus. [lapooOpazoBanue u konpaeHcanus. Mcmapenune. Kunenue. YaenpHas Tteriora
napoo6pa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT aTMOC(HEPHOTrO JaBICHHUS.

BrnaxHocTh Bo3yxa.

DHeprus TOIIMBA. Y IeibHasl TEMJI0Ta CTOPAHHUSL.

[Ipunnumer padoTsl TemaoBbix apurareneid KIIJ[ TtemmoBoro npurarens. TemioBble nBUTATENd U
3alUTa OKpYKaIoLIei cpepl.

3aKOH COXpaHEHUs U IPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBMKEHUS.
Hab6monenue nuddysun.
Habmronenue sBjaeHU cMauyrBaHUS M KaMWJUTSIPHBIX SIBJICHHIM.
Habnroenue TemnoBoro paciupeHus Tei.
N3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU HITH OXJIAXKACHUU.
[IpaBuna n3smepeHus TeMrneparypsl.
Buas! Tennonepenauu.
OxnaxkJIeHue Mpu COBEPIICHUHN PAOOTHI.
Harpesanue npu coBepiiieHHN padOThl BHEITHUMH CHUIIAMH.
. CpaBHEeHUE TEMIOEMKOCTEN pa3InUHbIX BEILIECTB.
. Habmonenue kuneHus.
. Habnronenue moctosiHCTBa TeMIIEpaTyphl MPU TUIABIICHUH.
13. Mopenu TEIUIOBLIX ABUTATEIIEH.
Jlabopamopusie pabomot u onvimel.

CoNOR~LODdDPE
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OnbITH IO OOHAPYKEHUIO JICWCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.

OnpIThI 10 BhIpAIIMBAaHUIO KPUCTANIOB IIOBAPEHHOM COJIM WJIM caxapa.

OnbITH IO HAOIOICHHUIO TEIUIOBOTO PACUIMPEHHS T'a30B, )KUKOCTEH U TBEPBIX TEIL.
Ornpezenenue qaBiaeHus BO3Ayxa B OAJUIOHE MITIPHUIIA.

OmnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHHS BO3yXa OT €ro 00b&éMa 1 HarpeBaHus Wiu
OXJIQKICHUS.

6. IIpoBepka rumoTessl JIMHEHHON 3aBUCUMOCTH JJTUHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUUECKON

arwhdE

TpyOKe OT TeMIepaTyphl.

7. HaOnroneHue M3MeHEHUs BHYTPEHHEH SHEpruu Tejla B pe3yibTaTe TeIIonepeaayud U padoTsl
BHEILIHUX CUJL.

8. MHccrnenoBanue siBI€HHS TEIUIOOOMEHA IIPY CMEUIMBAHUH XOJIOJHON M TOPsTYEit BOIBI.

9. OmpeneneHre KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH IPH TEIJIOOOMEHE C HarpeThiM
METAJNTNYECKUM IIMIIMHAPOM.

10. Onpenenenne yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mpoiecca UCHapeHHUs..

12. Onpenenenre OTHOCHTEIBHOM BIAKHOCTH BO3yXa.

13. Onpenenenne yaenbHOM TEIUIOTHI IJIABICHUS JIbA.

Paznea 7. DuiekTpuyeckue 1 MATHUTHbBIE SIBJICHUS.

DnekTpusaiusa Ten. J[Ba pojia 2IeKTpUUYECKUX 3apsaaoB. B3anMmoielicTBrue 3apsiKEHHBIX Tel. 3aKOH
Kynona (3aBHCHUMOCTb CHIIBI B3aUMOJIEHUCTBHUS 3apsSKEHHBIX TEJl OT BEJIWYHMHBI 3apsA70B U PACCTOSHUS
MEXAY TeJlaMu).

Onektpuueckoe moje. Hanpsx€HHOcTh anekTpudeckoro mosst. [IpuHIMN — Ccynepno3uiuu
AIIEKTPUYECKHX IMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTApHBIM 3ekTpuueckuid 3apsg. CTtpoeHue aroma.
[TpoBOJHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3aps/ia.

DJIEKTPUYECKHUIT TOK. YCIIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOYHMKHU MOCTOSIHHOTO
ToKa. JIeWCTBUS JIIEKTPUUECKOTO TOKa (TETUIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPHUYECKHUN TOK B
KUJKOCTAX U razax.

Onektpuueckas nenb. Cuna Toka. DiekTpuueckoe HampspkeHue. COnpoTHBICHHE MPOBOJHUKA.
VY aensHOE conmpoTHBiIeHKE BemlecTBa. 3akoH OMa 115 yyactka uenu. [locinenoBarenbHoe U apajuiebHOe
CO€IMHEHHUE MPOBOTHUKOB.

Pabota m MOIIHOCTH 3JIEKTpUUYECKOTO ToKa. 3akoH JIkoyms—JleHna. DineKkTpuyeckue LEenu U
MOTpeOUTENH dIEeKTPUUEcKO sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTosiHHBIE MarHuThl. B3aumoieiicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe moje. MaruutHoe
roJie 3eMJIM ¥ ero 3HaYeHHe JJis )Ku3HU Ha 3emiie. OnbIT OpcTena. MarHUTHOE MOJie AIEKTPUIECKOTO TOKa.
[IpuMeHeHre SIEKTPOMArHUTOB B TEeXHHUKE. JeCTBME MarHUTHOTO TMOJSI Ha MPOBOJAHHUK C TOKOM.
DIEeKTPOABUTATENb IOCTOSTHHOTO TOKa. Vcronb30BaHue AlIeKTpOIBUraTeNiel B TEXHUYECKHX YCTPOMCTBAaX
Y Ha TpaHCHOpTeE.

OmnpiTel @apanes. SIBnenue snekTpoMarnuTHoW uMHAykUK. [IpaBuio Jlenma. Dnekrporeneparop.
CrocoObl MOJTy4eHHs SIIEKTPUYECKOW HHEPTruu. DIEKTPOCTAHIUM HA BO30OHOBIISIEMBIX HMCTOYHUKAX
SHEPrUH.

Jemoncmpayuu.

DnekTpu3anus Teil.

JIBa pojia ANEeKTPUUECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
YCeTpOUCTBO U IEUCTBUE DIEKTPOCKOTIIA.

DNeKTpOoCTaTUYECKask UHYKIUA.

3aKOH COXpAaHEHHUs NEKTPUUYECKUX 3aPAI0B.

[IpoBOAHMKY U AUDIEKTPUKH.

MopenupoBaHu€ CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MO,

M cTOYHMKY TOCTOSIHHOTO TOKA.

NGO~ LNPE



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

JIeNCTBHS DIIEKTPUYECKOTO TOKA.

DIEKTPUYECKUM TOK B KHJIKOCTH.

I"a30BrIi1 pazpsn.

N3mepenue cuiibl TOKa aMIEPMETPOM.

N3mepeHue 351eKTpUYeCcKOro HaNpsKEHNs. BOJILTMETPOM.

Peocrar 1 marazuH cOnpOTHUBIICHUM.

B3anmoneiicTBre NOCTOSTHHBIX MAarHUTOB.

MogennpoBaHre HEBO3MOKHOCTH PA3ICIICHHs TIOJI0COB MATHUTA.
MopennpoBaHre MarHUTHBIX ITOJIEHW ITOCTOSTHHBIX MarHUTOB.
OmnsIT Dpcrena.

MaruuTtHoe noJje Toka. JJIeKTPOMarHur.

JlelicTBME€ MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM.
DneKTpoABUTaTeb MOCTOSIHHOTO TOKA.

HccnenoBanue sBIICHUS 2JI€KTPOMArHATHOM MHIYKIIUH.

OnsiTel Dapagnes.

3aBUCUMOCTb HaIPaBJIEHUS MHAYKIIMOHHOTO TOKa OT YCJIIOBUI €ro BO3HUKHOBEHHUSI.
DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimot.

ok wnE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnpIThI 10 HAOTIOACHUIO SJEKTPU3AINH TEJ UHIYKIUEN U IPU CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJIS HAa TPOBOJIHUKH U JUAJIEKTPUKH.

COopxka u mpoBepKa pabOThI AMEKTPUIECKOH IETTH MOCTOSTHHOTO TOKA.

W3mepenue u perynvpoBaHue CUIIbI TOKA.

W3mepenue u perynnpoBaHue HalpsHKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHIJIBI TOKAa, HWAYLIErO 4Ye€pe3 PE3UCTOP, OT COMPOTUBICHUS
pe3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD MIEKTPUYECKOTO COPOTUBIICHHUS ITIPOBOIHUKA OT €T0
JUIMHBI, TIJI0IIAI1 ONEPEYHOTO CEYEHUS U MaTepHuaa.

[IpoBepka mnpaBuia CIOKEHMS HANPSHKEHUH NPH IOCIEI0BATEIBHOM COEIUHEHUU JBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJis CUJIbI TOKA MIPU NAPAIIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenre pabOTHI AIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOP.

Ornpenenenre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMMOCTH CHJIBI TOKA, UYILIETO Yepe3 JIAMIIOUKY, OT HAIIPSKEHUS Ha HEl.
Onpenenenue KIIJ] narpeBarens.

HccnegoBanue MarHuTHOTO B3aMMOJIECHCTBUSI IOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TOJISi OCTOSTHHBIX MAarHUTOB MPH UX 00bETMHEHUH U Pa3/IeIICHUN.
HccnenoBanue AeCTBUA AIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl B3aUMOJICUCTBUS KATYILIKH C TOKOM U MarHura
OT CHJIbI TOKA Y HAMPABIICHUS TOKA B KaTYIIKE.

N3ydeHne neficTBUsl MarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.

KoHcTpynpoBanue 1 n3ydeHue padoThl AJIEKTPOABUTaTENs.

N3mepenue KIIJI aneKkTpoaBUraTeIbHOM yCTAaHOBKH.

OnBITHI 10 UCCIENOBAHUIO SIBICHUS MEKTPOMArHUTHOM MHAYKLUU: MCCIEA0BAHNE N3MEHEHUIN
3HAUEHUS U HAIIPaBJICHNUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexanuyeckne siBJIeHHU.

Mexanuueckoe aBuwxeHue. MarepuanbHas Touka. Cucrema otrcuéra. OTHOCHUTENBHOCTh
MEXaHMYECKOI0 JBHKEHUS. PaBHOMEPHOE NPSAMOJIMHENHOE IBMKEHUE. HepaBHOMEPHOE IPSIMOIMHENHOE
nBukeHue. CpeHsisi U MTHOBEHHAs: CKOPOCTh TeJla TPU HEPABHOMEPHOM JIBUKEHUHU.



Yckopenue. PaBHOycKOpeHHOE npsiMosnHEeHOe ABikeHne. CBoOoaHOe maieHne. OneiThl [anumnes.

PaBHOMepHOE nBMKEHHE NO OKpYXHOCTH. lleprox u vactora obOpamenus. JluHeiHas u yrioBas
ckopocTu. LleHTpocTpeMUTENIBHOE YCKOPEHNE.

IlepBbiii 3akoH HerootoHa. Btopoint 3akon Hserorona. Tperuit 3akoH Hserorona. IIpuHnumn
CYIIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akon ['yka. Cuia TpeHusi: cuia TPEeHUsl CKOIBKEHUS, CUJIa TPEHUS TIOKOS, IPYyTHe
BU/JIbl TPEHHUSL.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpPEeHHE CBOOOJHOTO majaeHus. JIBrkeHHe
a"et Bokpyr Cousnua. IlepBas kocMudeckasi ckopocTs. HeBecoMocTh 1 nieperpysku.

PaBHoBecue martepuasibHOW TOUYKH. AOCONIOTHO TBEpHOe Teno. PaBHOBecue TBEpHOTO Tema ¢
3aKpEIUIEHHOM OCBIO BpaleHus. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynsc Tena. U3menenne ummyinbca. Miynbe cuibl. 3aKOH COXpaHEHUs! uMIyiibca. PeakTuBHOE
JIBUKEHHE.

Mexannyeckast pabota U MOIIHOCTb. PaboTa cui TsXecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
paboTel. [loTeHnanbHas sHeprus Tena, NOJHATOTO HaJ MOBEPXHOCThIO 3eMiH. [loTeHnnanbHas s3Heprus
ckatoi mpyxkuHbl. Kunetnueckas sHeprusi. TeopemMa 0 KMHETHYECKOM 3HEpruu. 3aKOH COXpaHEHMUS
MEXaHU4YECKOMN DHEPTUN.

Hemoncmpayuu.

1. HaGmroneHne MexaHUYeCKOTO JBMXKEHUS TeJla OTHOCUTENBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHHE ITyTeH W TPAEKTOPHUIl ABMKEHHS OJHOTO M TOTO )K€ Tela OTHOCHTEIBHO Pa3HBIX Tel

OTCYETA.
N3mepenune ckopocTr U yCKOPEHUS MPSIMOJIMHEWHOTO JIBHKEHUS.

Habntonenue ABM>KEHUS TeNa M0 OKPYKHOCTH.
Habmionenne MexaHn4ecKuX SBJICHUH, MPOUCXOIAMINX B cucteMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBKEHUHU OTHOCUTEIHHO KaOMHEeTa (PU3UKH.

7. 3aBHUCHMOCTBH YCKOPEHHsI TeJIa OT MAcChl TeJla M ICHCTBYIONICH Ha HETO CHUIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TE.

9. V3meHnenue Beca Tena MNpU YCKOPEHHOM JIBUKEHUHU.

10. Ilepenaya ummynbca Mpu B3aUMOACHCTBUU TEJI.

11. TIpeoOGpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUU TEll.

12. Coxpanenue umMnysbca pu HEYIPYroM B3auMOJICHCTBHUH.

13. Coxpanenue ummnysbca npu abCoOMIOTHO YIIPYrOM B3aUMOJICHCTBUH.

14. HaGmoieHre peakKTUBHOTO JABUKCHHUSI.

15. CoxpaHeHnue MeXaHU4eCKOW SHEPTUU Mpu CBOOOIHOM MaICHUU.

16. CoxpaHneHnue MeXxaHU4eCKOM SHEPTUuu MpU ABMKEHUU Tella MO IeHCTBUEM IPY>KUHBI.

Jlabopamopnuwie pabomuol u onvimel.

1. KoncrpyupoBaHue TpakTa /Ui pa3roHa U JajdbHEHIIero paBHOMEPHOTO JABIKEHUS LIapUKa WU
TEJIEKKH.

2. OmpeneneHue cpeaHel CKOPOCTH CKONBKEHHsI OpycKa WM JBMKEHUS IIapuKa M0 HAKIOHHOM
MJIOCKOCTH.

3. Ompenenenue yCKOpeHUs Tejia MPU PaBHOYCKOPEHHOM JBM)KEHHUH 0 HAKIIOHHOW TIOCKOCTH.

4. WccnegoBaHue 3aBUCHMOCTH IMYTH OT BPEMEHHM TPU PABHOYCKOPEHHOM JBW)KEHHH 0e3
HAa4aJIbHOU CKOPOCTH.

5. TlpoBepka THMOTE3bI: €CU MPH PAaBHOYCKOPEHHOM JIBIKEHHH 0€3 HaualbHOW CKOPOCTU MyTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEI, TO COOTBETCTBYIOIIUE MPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. VccnemoBaHue 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHUS OT CHIJIBl HOPMAIIBHOTO JIaBIICHUSL.

Omnpenenenne KodhGUIIMEHTa TPEHUS CKOJIBKEHHUSL.

8. OmpeneneHue KECTKOCTH MPYKUHBL.

3
4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHUS.
5
6
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9. Omnpenenenne pabOTHl CHIBI TPEHUS NMPU PABHOMEPHOM JIBUKEHHUHU TeNa 1O TOPH30HTAIBHON
IIOBEPXHOCTH.
10. Onpenenenne pabOTHI CUIIBI YIPYTOCTH MIPH MOJIBEME I'Py3a ¢ UCHOIB30BAHUEM HETIOABHKHOTO
Y TIOJIBISKHOTO OJIOKOB.
11. V3ydenue 3ak0HA COXPAHEHUS SHEPTHUHU.
Pa3nen 9. Mexannueckne Koj1e0aHHUs M BOJIHBI.
Konebarenpaoe nBmxenne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOAHHIA: IEPUOJI, YaCTOTA, AMIUIUTY/IA.
Maremaruueckuil U IpyKUHHBIN MasTHUKY. [IpeBpatienue sHnepruu npu kosiedaTeIbHOM JBUKEHHH.
3aryxatomue Kosiebanus. Beinyxaenusie konebanus. Pesonanc. Mexanndeckue BosiHbl. CBOMCTBA
MexaHu4yecKux BosH. [IposonbHble 1 nonepedyHble BOJIHbL. [{11MHa BOJIHBI U CKOPOCTb €€ paclpoCTpaHEHHUS.
MexaHndeckue BOJIHBI B TBEPAOM TeENE, CEHCMUYECKHUE BOJIHBI.
3Byk. 'poMKOCTB 3ByKa M BeIcOTa TOHA. OTpakeHue 3Byka. H(pa3Byk u ylIbTpa3ByK.
Jemoncmpayuu.
Habmonenue xonebaHuii Tex noj 1eHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKHUHE.
Habmroienue BbIHYX/IEHHBIX KOJIEOaHUM U pe30HaHca.
Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmtonenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

ok wbdE

AKYCTHYECKHI pe30HaHC.
Jlabopamopnwie pabomel u onvimel.
Onpenenenre 4acToThl U Mepro/ia KojaeOaHuit MaTeMaTHYecKoro MasTHUKA.
Onpenenenre 4acTOThl U EpHoa KoJaeOaHu MPyKMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH MepHo/ia KoJIeOaHU TOIBEUIEHHOTO K HUTH I'py3a OT AJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepUoa KojaeOaHU MPYy>KUHHOTO MasiTHUKA OT Macchl Tpy3a.
[IpoBepka He3aBUCUMOCTH Mepuoia KoyedaHuii rpy3a, MOIBEIIEHHOTO K HUTH, OT Macchl Ipy3a.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb Iepuojia KojeOaHUN NPYKHMHHOTO MasTHUKAa OT
Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHne yCKOpPEHHUs CBOOOHOTO TMaICHUS.

Pa3znesn 10. JjieKTPOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEeKTpOMarHUTHOE 1oJie. DJIeKTPOMarHuTHbIe BOJIHBI. CBOMCTBA 3JIEKTpOMarHUTHHIX BoH. [1Ikana
3JIEKTPOMArHUTHBIX BOJIH. cnobp30BaHue 371€KTPOMAarHUTHBIX BOJIH JJIsS COTOBOI CBSI3H.

ok wnE

DnexkTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 31€KTPOMarHUTHBIX BOJIH.

2. BomHOBBIC CBOICTBaA CBETA.

Jlabopamopnuie pabomut u onvimel.

1. WM3ydeHwue cCBOWCTB AJIEKTPOMATHUTHBIX BOJIH C MIOMOIIBI0O MOOUIFHOTO Tee(oHa.

Pa3gen 11. CBeroBbIe SIBJICHUA.

JlyueBas monens cera. Mcrounuku ceera. IIpsimosimHeliHOE pacnpoCTpaHEHHE CBETA. 3aTMEHU S
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkaio. 3aKkoH OTpaKEHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomiieHHs cBeTa. [loTHOE BHYTpPEHHEE OTpa)K€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B OITHUYECKUX CBETOBOJIAX.

JIunza. Xon myueit B nmuH3e. Ontudeckas cuctema (oToamnmnapara, MUKpOCKoNa U Teneckomna. ['nas
KaK ONTUYECKas cucreMa. biim30pykocTh U 1abHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crmekTp. OmbiTel HpbtoToHa. Cro)KeHUE CHEKTPaTbHBIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

1. TIpsmonuHeliHOE pacIpOCTpaHEHHE CBETA.

2. OrpaxeHHe CBeTa.

3. Tlonmydyenue n3o0pa>keHUH B TNIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.



IIpenomiienue ceera.

OnTHyeckuii CBETOBOI.

Xon yueit B cobuparomieit JnuHse.

XoJ JIydel B pacCenBaroleH JIMH3E.

[Momy4yenne n300paXKeHMIA C TTOMOIIBIO JTH3.

[punnun neiictBus oroanmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10 Mopnens riasa.

11. Pa3noxenne OEJIOTO CBETA B CIICKTD.

12. TTomy4yenune 6enoro CBETa NpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

©oN A

Jlabopamopnuie pabomul u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH YIila OTPAKEHHUSI CBETOBOTO JIyda OT YIiia MMaJCHHUS.

2. N3ydeHue xapakTepUCTHK H300paXeHHS IPEMETa B ITIOCKOM 3epKaJe.

3. MHccrnenoBanue 3aBUCUMOCTH yIila IPEJIOMIICHUSI CBETOBOTO JIyda OT yrila MaJieHUs Ha TPaHHIIe
«BO3LYX—CTEKIIO».

4. TlonmydyeHue U300pakeHUI C TOMOIIBI0 COOMPAIOIIEH JTUH3HI.

5. Ompenenenre POKYCHOTO pACCTOSTHUS U ONITHYECKOM CUITBI COOMPAIOIIEH JTHMH3BI.

6. OMBITHI 1O Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

7. OMNBITHI TTO BOCTIPUSTHIO [IBETA MPEIMETOB NPU MX HAOIIOJICHUN Yepe3 IIBETOBbIC (DMIIBTPHI.

Paznea 12. KBanToBbI€e SIBJICHUS.

OneiTel Pesepdopna u mnnaHerapHas mojenb aroMa. Mogens aroma bopa. Hcmyckanuwe u

roryionieHue ceera aromoM. KBaHTel. JInHelHyaThIie CIIEKTPHI.

PamnoaktuBHOCTE. Anb(da-, 6eta- u ramma-usnydeHus. CtpoeHue aToMHOro siapa. HykmonHas

MO/JIeNIb AaTOMHOTO sipa. M3otonbl. PagnoaktuBHbie npepamienusd. [leproa momypacmnana aTOMHBIX sIEp.

snep.

SnepHble peakuu. 3aKOHBI COXPaHEHHS 3apsA0BOIO U MAaCCOBOI0O YHMCEN. DHEPrus CBSI3M aTOMHBIX
CBs3b Maccwl 1 dHeprun. Peakuyu cuntesa u aenenud saep. Mcrounnku sueprun CoJiHIa U 3BE3]I.
Snepnas sHepreTuka. JledcTBUS paaguoaKTUBHBIX U3TyYEHUN HA )KUBBIE OPTraHU3MBI.
Hemoncmpayuu.

CrieKTphl U3JTy4yeHHS U TIOTJIOMICHHUS.

CrieKTphl pa3IU4HbIX Ia30B.

Cnekrtp Bogopoa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaGota cuérunka HOHU3UPYIOIIUX U3TYUCHHI.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJIYKTOB.

Jlabopamopnwie pabomel u onvimel.

1. HalGmroneHue CIUIOMIHBIX U TUHEHUYATHIX CIIEKTPOB U3ITYUCHHS.

ok wnE

2. MHccrnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHIIBI [0 TOPMO3HOMY ITyTH (110 poTorpadusim).
3. M3mepenne paauoakTHBHOTO (OHA.

IHoBTOpPHUTEILHO-00001IAKOIIMIA MOLYJIb.

[ToBTOpUTENBHO--0000IIAOIIMI MOAYJIb MpeIHa3HAuUeH Il CUCTeMaTH3allid W 0000IeHHs

MIPEIMETHOTO COJIEP>KAHUS U OIBITA AEATEIbHOCTH, TPUOOPETEHHOTO IPU U3yUEHUH BCEro Kypca (pU3HUKH,
a TakXke JUId MOJrOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY IO (H3UKe JUIsl 00ydaroluxcs,
BBIOpABILUX ATOT YUEOHBII MpenMmer.

HpI/I HU3YUYCHUH OAHHOT'O0O MOAYJIA PCATU3YIOTCA U CUCTEMATU3HUPYHOTCA BHBI ACATCIBHOCTH, Ha

OCHOBC KOTOPBIX obOecrieunBaeTCs JAOCTHXKCHUC TIPECAMCTHBIX U MCTAIIPECAMCTHBIX INNIAHUPYCMBIX
PE3YyJIbTATOB O6y‘IeHI/I${, q)OpMI/IpyeTC}I C€CTCCTBCHHOHAYYHAd I'PaMOTHOCTb: OCBOCHUC HAYYHbIX METOIO0B
HUCCIIEAOBAHMS SIBIICHUM npupoabl U TEXHUKH, OBIIAJACHUC YMCHUSAMU OOBSICHATH (I)I/ISI/I‘-ICCKI/IC SABJICHUA,
MMPUMCHSS TIOJIYYCHHBIC 3HAHU A, PCIIATh 3a/la4uU, B TOM YHUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

HpI/IHL[I/IHI/IaJIBHO JIeSITeTbHOCTHBIN XapaKTep AaHHOI'O pa3aciia peain3yCTCAa 3a CUéT TOTO, 4YTO

O6y112lIOH_II/ICC${ BBINIOJIHAROT 3alaHUs, B KOTOPBIX UM MPCAJIaracTcCs:



Ha OCHOBC IOJYUCHHBIX 3HAHUU pacnio3HaBaTb U HAYYHO OGBHCHHTB (I)I/ISI/I‘-IGCKI/IG SABJICHHUS B
OKpY’KaroLel NPUPOJIE U MOBCEAHEBHON KU3HU;
HCII0JIb30BATh HAYYHBIC MCTO/bI UCCIICAOBAHUA (1)I/I3I/I‘-ICCKI/IX HBHCHHﬁ, B TOM YHCJIC IJId MPOBCPKU
THUIIOTE3 U NOJYYCHUA TCOPCTUICCKHUX BBIBOAOB;
O6I>$ICHSITB HAay4YHBIC OCHOBBLI HanOoJIee BaXKHBIX ,Z[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ, Harpumcep,
MPAKTUYCCKOI'0 HCIIOJb30BaHUA PA3JIMYHBIX HCTOYHHKOB SHCPIrUM HAa OCHOBC 3aKOHaA IPEBpAICHHA H
COXpPaHCHUA BCEX U3BCCTHBIX BUIOB SHCPIUH.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenue ¢u3NKM Ha ypOBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HANpPaBICHO HA JOCTHXKECHHUE

JIMYHOCTHBIX, METAIPCAMCETHLIX U NPCIMCTHBIX 06pa3OBaTCJILHBIX PE3YJIbTATOB.

B pesynbrate n3ydeHus GU3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y OO0Yy4aromIerocs

OyayT chOpPMHUPOBAHBI CIICYIONTUE JIMYHOCTHBIC PE3YyIbTATHI B YACTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

- IPOSIBJICHHUE MHTEpPEca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PU3NUECKON HAYKH;

- IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpaIaHCKOIr0 ¥ TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXJICHHUU OOIECTBEHHO 3HAUYUMBIX M ITHYECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (HU3UKH;

- OCO3HAHME BaXKHOCTH MOPAIbHO--3TUYECKUX MMPUHIUIIOB B ACATEILHOCTHA YUEHOTO;

3) 3cTeTHYEeCKOro BOCTIMTAHUSA:

- BOCIIPUSITUE ICTETUUECKUX KAYECTB (PU3NUECKON HAYKH: €€ TAPMOHUYHOTO IMOCTPOCHHUSI, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

- OCO3HAHHWE IEHHOCTH (PH3MYECKOW HAYKH KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHHUS MHpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABJISAIONIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOH JTH0003HATEILHOCTH, HHTEpPECA K UCCIIET0BATEIILCKON IEATeTbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOIO 0J1Ar0NOJyYHs:

- OCO3HaHUE IIEHHOCTH Oe30MacHOro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHMpE,
BKHOCTHU TMpaBWJl OE€30MacHOTO MOBEAEHUS Ha TPAHCIOPTE, Ha JIOpOrax, C JJIEKTPUUYECKUM U
TEIJIOBBIM 00OpPY/IOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;

- copMUPOBAHHOCTH HaBbIKA peieKcH, TPU3HAHKUE CBOETO IIpaBa Ha OMMOKY U TaKOTO e MpaBa y
JPYroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- AKTUBHOE Y4YacTH€ B pEUICHUHM MpaKTUYeCKHX 3ajad (B paMKax ceMbd, 0Opa3oBaTeNbHOM
OpraHu3aliy, ropoja, Kpas) TEXHOJIOTUYECKOW U COLMAIbHONW HANPaBIEHHOCTH, TPEOYIOIINX B TOM
yucliie ¥ GU3NYECKUX 3HAHUI;

- UHTEpEC K MPAKTUYECKOMY H3Yy4eHUIO podeccui, CBA3aHHBIX C GU3UKOM;

7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:

- OpHUEHTalUsl Ha MpUMEHEeHHe (U3NYECKUX 3HAHUW AJIs pelIeHHs 3a1a4 B 00JacTh OKpYKaromen
Cpelibl, IUNIAHUPOBAHUS IOCTYNKOB U OLIEHKU UX BO3MOXHBIX MTOCIEACTBUIN AJI OKPYXKAIOIIEH Cpebl;
- 0CO3HAHUE II100ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pPelIeHus;

8) axanTanyu K U3MEHSIOIIMMCS YCJIOBHAM COLHMAIBHON U MPUPOIHOI CPebl:

- MOTPEeOHOCTh BO B3aWMOJCWCTBUU TMPU BBINIOJTHEHUH HCCIEIOBAaHUI U MPOEKTOB (PU3NMUECKOM
HaIPaBJI€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

- TIOBBILIEHME YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO AEATEIBHOCTD;

- MOTpeOHOCTh B (pOpMHpPOBAHHM HOBBIX 3HAHWUN, B TOM 4YHCIE (OPMYITHpPOBATH HJIEH, MOHSITHSA,
TUTOTE3bI O (PU3HUECKUX 00BEKTaX U SIBICHUSIX;

- 0co3HaHUe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

- IJIAHUPOBAHUE CBOETO PA3BUTHUS B TPUOOPETCHUH HOBBIX (PU3MUYECKUX 3HAHMIA,

- CTpeMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIie C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUN;

- OllEHKa CBOUX JCHCTBHI C y4€TOM BIMSIHHUS Ha OKPYKAIOIIYIO CPEly, BO3MOXHBIX TT00aTbHBIX
MOCJIEICTBU .



METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOEHHS MPOrpaMMBbl MO (DU3MKE HA YPOBHE OCHOBHOTO OOIIEro oOpazoBaHUA y
oOyyaromerocsi OyayT copMUpOBaHbl MeTaNlpeAMeTHbIE Pe3ybTaThl, BKIIOUYAIONINE T03HABATEIIHHBIE
YHUBEpCAJbHbIC YyueOHbIE JCHUCTBUS, KOMMYHUKATHBHBIC YHUBEpCAJbHbIC Yy4eOHbIE JEHUCTBUS,

peryisaTUBHbIE YHUBEPCAJIbHBIE YUeOHbIE IEHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue aecTBUS:

BBISIBJIATH M XapaKTePU30BaTh CYIIECTBEHHBIE IPU3HAKN 0OBEKTOB (SBICHHA);

YCTaHABIWBATh CYIIECTBEHHBIH MpH3HAK KilacCU(UKAIIMK, OCHOBaHUS HJisi 00OOIIEeHHS U
CpaBHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUMS B paccMaTpuBaeMblX (akTaX, MAAHHBIX U
Ha6J'IIOI[eHI/I5[X, OTHOCAIINXCSA K (1)I/ISI/I‘I€CKI/IM SIBJICHUSM,

BBIABJIATE MPUYMHHO--CIICACTBCHHBIC CBA3U IMPU U3YYCHUU q)HSI/I‘IGCKI/IX SIBJICHUHN 1 mponeccos,
ACJIaTh BBIBOABI C UCIIOJIB30BAHUCM ACAYKTUBHBIX U HHAYKTUBHBIX YMOSaKHIO‘IeHI/Iﬁ, BbIABUI'aTh
THUIIOTE3bI O B3aUMOCBA3IX q)HSH‘IeCKI/IX BCJINYHH,

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus y4yeOHOW Qu3nMveckod 3aaayu (CpaBHEHHE
HECKOJIbKHX BapHaHTOB PEIICHHs, BHIOOP HamOojee MOIXOJAMIIET0 C YIETOM CaMOCTOSITEIBHO
BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe NelCTBUA

HCI0JIb30BATh BOMPOCHI KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMUS;

MPOBOJUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOXHBIN (pusnueckuit
9KCIIEPUMEHT, HEeOOIbIIOE HCCIIeI0BaHNe (PU3UUECKOTO SIBICHHUS;

OIICHUBAaTh Ha TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(GOpPMALMIO, TOJIYYEHHYI0O B XOJe
WCCIIEIOBAHUS W SKCIIEPUMEHTA;

CaMOCTOSITENIBHO (hOpPMyIUpOBaTh OOOOIIEHHS U BBIBOJABI IO pPE3ylbTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JalbHElIee pa3BUTHE (U3UYECKUX MPOLIECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MIPUMEHSTH Pa3IMYHbIe METOIbl, HHCTPYMEHTBI M 3alPOCHI NP MOUCKE U 0TOOpe nHpopManuu
WJIM JIJaHHBIX C YYETOM MPEUI0KEHHOHN yueOHO# pr3ndecKoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIUIO PA3IMYHBIX BUJIOB U
(dhopm mpecTaBIeHUS;

CaMOCTOSITEJILHO ~ BbIOMpaTh ONTUMalbHYIO (opMmy mpeacraBieHus UHOpMALUMU U
WUTFOCTPUPOBATH PEIIacMbIe 33J]a4 HECJIOKHBIMU CXEMaMH, JUarpaMMaMH, HHOU IpauKoi u
HX KOMOMHAIIUAMH.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:

B X0j€ OOCyXJeHHs yuyeOHOro marepuaia, pe3yjbTaToB JIAOOPATOPHBIX PAOOT M IMPOEKTOB
3aJaBaTh BOINPOCHI MO CYIIECTBY 0OCYXJaeMOil TeMbl M BBICKAa3bIBaTh WJEH, HalleJCHHbIE Ha
peleHue 3a/1aun 1 nojajep kanue 01aroxenarenbHOCTH OOIIEHUS;

COTIOCTABIIATh CBOM CYXJEHHUS C CYXJIEHHSAMH JAPYrHMX YYaCTHMKOB JUAiora, oOHapyXHBaTb
pa3auuue U CXOACTBO MO3UIINIA;

BBIpa)KaTh CBOIO TOUKY 3pPEHMSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTABIATH PEe3yJbTAaThl BBINOJIHEHHOTO (PU3MUYECKOTO OIbITa (IKCIEPUMEHTA,
UCCIIeIOBAHUS, IIPOEKTA);



MOHUMAaTh M UCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIMBHIyaJIbHONH pPabOTBI MpHU
peleHn KOHKPETHOU (hPU3NYECKOI MPoOIeMbl;

NPUHUMATh LI COBMECTHOM AEATEILHOCTH, OPraHU30BBIBATh JACHCTBUS MO €€ JOCTHIKCHUIO:
pacmipenensiats poJyid, 00CYXKIaTh MPOILECCH M PE3yJbTaThl COBMECTHOU paboThl, 0000IIaTh
MHEHHS HECKOJILKHUX JIIOJICH;

BBIMOJIHSATH CBOIO YacTh pabOThI, TOCTHrasi KAYECTBEHHOT'O Pe3yJibTaTa 0 CBOEMY HAIPABICHUIO
1 KOOPJUHHUPYS CBOM JCHCTBHUSA C IPYTUMH YICHAMH KOMaHIbI;

OILICHMBATh KAa4YeCTBO CBOEr0 BKJIAJa B OOLIMH TMPOIYKT IO KPUTEPHUSM, CaMOCTOSITEIBHO
cOopMyITMPOBAHHBIM Y4aCTHHKAMHU B3aHMO/ICHCTBUSL.

PerJIHTI/IBHbIe YHUBEpPCAJIIbHbIC y‘leﬁl—[ble JeHCTBUS

Camoopranu3anusi:

BBISIBIISITh MPOOJEMBbl B JKU3HEHHBIX M YUEOHBIX CHUTYyalMsX, TPeOYIOIIUX Uil pelleHus
(bu3nyecKux 3HaHU;

OPUEHTUPOBATHCSA B PA3NMUYHBIX MOAXOAAX MPUHATUS pElIeHUN (MHIMBUIYalIbHOE, NMPHUHATHE
pelIeHys B IpyIIe, IPUHITHE PELIEHUH Tpynnoil);

CaMOCTOSITEJIBHO COCTABJIATH aJITOPUTM PELIeHUs] PU3NYECKOM 3a/1auM U IJIaHa HCCIIeI0BaHUs
C Y4€TOM HMEIOIIUXCS PpEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
MpeAJIaraeMble BapUaHThI PEIICHU;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pPEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JIaBaTh aJICKBATHYIO OIICHKY CHTYAllUH ¥ MpeIaraTh IjiaH e€ n3MEeHEHMS,

OOBSICHATh IPUYMHBI IOCTHKECHUS (HEIOCTHKECHUS) PE3yIbTaTOB JACSITEIBHOCTH, JaBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY;

BHOCHTh KOPPEKTHUBBI B [ESITEIBHOCTh (B TOM 4YHCIE B XOJ BBITIOJHEHUS (PH3UYECKOTO
WCCIICZIOBaHUSI MJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, W3MEHHBIIMXCS CHTYaIlUH,
YCTaHOBJICHHBIX ONMTUOOK, BOSHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa eI M YCIOBHSIM;

CTaBHTH ce0sl HA MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WM JUCKYCCHH Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHUSI U JIOTUKY JPYroTo;

MPHU3HABATH CBOE MPABO Ha OLIMOKY NpU pelieHrH GU3NUECKUX 3a/1a4 WINA B YTBEPKIACHUSX Ha
HAyYHBIC TEMBI U TAKOE K€ TPABO JPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy oOydyeHus B 7 kjacce MpeiIMeTHbIE pe3yiIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaKkaTh
C(OPMHUPOBAHHOCTh y OOyUAIOIUXCS YMEHUI:

UCIOJb30BaTh MOHATUA: (U3NYECKHE U XMMUYECKHUE SBJICHMs, HaOJIOJCHHE, SKCIEPUMEHT,
MOjieNb, TUNIOTE3a, €AMHUIBI (PU3NUECKUX BEJIIMUYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUS
BemlectBa (TBEPAOE, JKMIKOE, Tra3000pa3HOE), MEXaHM4YEeCKoe JIBHKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSMOJMHENHHOE), TPAaeKTOpHs, pPaBHOJAEHCTBYIOIas cuia, jaedopmarus
(ympyrasi, miacTuveckas), HeBeCOMOCTb, COOOIIAIOIINECS COCY/IbI;

pasznuuarh saBieHHUA (Audy3us, TEIUIOBOE MABMKEHHE 4YacTHI] BEILECTBAa, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBW)KEHHME, MHEPLUS, B3aUMOJEHCTBUE TEJI, pABHOBECHE TBEPIBIX
TEN C 3aKpEIUIEHHONW OChIO BpallleHUs, Iepefada JaBiIeHUs TBEPAbIMU TEIAMHU, KUAKOCTAMU U
ra3ami, arMoc(epHoe IaBlieHHe, IJIaBaHHE TeJ, NMPEBPALICHUS MEXaHWYECKOH SHEpruu) Io
ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
¢bu3nyeckoe siBICHUE;



pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3NYECKUX SBICHUHN B OKPY)KAIOILIIEM MUPE, B TOM YUCIIE
¢u3nveckue sBICHUS B MPUPOJE: MIPUMEPHI IBIKEHUS C PA3IMYHBIMUA CKOPOCTSIMH B KMBOH U
HEXMBOW TpUpPOJE, ACUCTBUE CHIIBI TPEHUS B NMPUPOJEC M TEXHUKE, BIHMSHHUE aTMOCHEpHOTO
JIaBJICHUS HA )KUBOW OpPTaHU3M, IJIaBaHHUE PHIO, PbIUaru B TEJIE YEJIOBEKaA, MPH 3TOM MEPEBOINUTH
MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH ) (PU3NIECKUX
SIBJICHU;

OTIMCHIBATH MU3YYEHHBIE CBOMCTBA TN U (PU3UUECKUE SBICHUS, UCTIONB3Ys (PU3NYECKHUE BETMIUHBI
(macca, 00OBEM, IJIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHJIA
YIPYroCTH, CUJIA TSXKECTH, BEC TeJla, CUJIa TPEHUs, JaBieHue (TBEPAOTO Tena, )KUIKOCTH, rasa),
BBITAJIKMBAIOLIAsl CHUJIa, MEXaHU4eckas paboTa, MOILIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(QHUIUEHT IMOJIE3HOTO ACHCTBHS MEXaHW3MOB, KHHETHYECKasl W TMOTCHIMAIbHAS SHEPTHs),
IpU ONHCAHWW NPABUIBHO TPAKTOBATh (PH3MUYECKHH CMBICI HCIOJIB3YEMBIX BEIWYHH, HX
0003HaYeHMs] ¥ €IUHUIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO
(bu3NYECKyI0 BEIMYUHY C IPYTUMU BEIMYUHAMH, CTPOUTH IpaQUKU U3yYEHHBIX 3aBUCHUMOCTEN
(bM3UYECKUX BEIIMYWH;

XapaKTepU30BaTh CBOMCTBA TeJd, (U3NYECKUE SBIEHUS U TPOIECCHI, HCIOJB3Ys IpaBuia
CIIOXEHMSI CUJl (BAOJb OJHOU MpsiMOit), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumenaa, npaBuio
paBHOBecHs pbruara (010Ka), «30JI0TO€ IPABUIIO» MEXAHUKHU, 3aKOH COXPAaHEHUSI MEXaHUYECKOI
SHEpru¥, NOpH HSTOM JaBaThb CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U 3alHChIBaTh €ro
MaTeMaTH4eCKOe BhIPaXKEHHE;

OOBACHATh (PU3UYECKUE SIBJIICHUS, MPOILIECCHl U CBOMCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull TMPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATh NPUYMHHO--CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX IIaroB ¢ OMopoi Ha 1—2 M3ydyeHHBIX CBOMCTBA
(buznuecKkux sBJIEHUH, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pematy pacuéTHele 3a1aud B 1—2 NeMCTBUS, UCHOJIB3YS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOLINE
(u3nyueckue BETMYMHBI: HA OCHOBE aHallM3a YCIOBHUS 3aJlaud 3alHChIBATh KPAaTKOE YCIOBHE,
MOJACTaBIATh GU3NYECKUE BEIIMYMHBI B (GOPMYJIIBI U TPOBOJUTH PACUEThl, HAXOAUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOAMMBbIE I pEelIeHUs 3aJad, OIEHHBATh PEATUCTUYHOCTh MOJYyYCHHOU
(bu3nuecKoil BEIMYMHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIM (U3NYECKHMX METOJOB, B
OTMCAHUU HCCJIEIOBAaHUSl BBLACIATH MPOBEpPsSEMOe MpEearoiokeHue (TUMOTe3y), pa3iuyaTh U
WHTEPIPETUPOBATH MOJYYEHHBIN pe3yIbTaT, HAXOAUTh OMIMOKHU B XOJ€ OIBITA, JIENaTh BHIBOIBI
10 €ro pe3yJbTaTaM;

MIPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SIBICHMM MU (U3UYECKUX CBOWCTB TEI:
(dbopMynupoBaTh MPOBEPSEMbIE MPEANOJIOKEHUs, COOUpaTh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyIOBaHus, 3aMUCBIBATh X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh TPSMBIE HM3MEPEHHS] PACCTOSHUSA, BpPEMEHH, Macchl Tela, 00b&Ma, CUJIBl H
TEMIIEPATYPhI C UCIOJIB30BAHUEM aHAJIOTOBBIX U HU(POBBIX TPUOOPOB, 3AMKUCHIBATH MOKA3AHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUIl;

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEJIMYMHBI OT Jpyrol c¢
UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCMMOCTU IYTH PABHOMEPHO ABIKYIIETOCs Tella OT
BPEMEHHU JIBUKEHUS Tela, CUJIbl TPEHUS CKOJIBXKEHHMS OT Beca Tesa, KayecTBa 00pabOTKH
MIOBEPXHOCTEN TN U HE3aBUCHUMOCTH CHJIBI TPEHHS OT IJIOLIAJN CONMPUKOCHOBEHMS TEJ, CHJIBI
YIPYrOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CUJIbI OT 00bEMa MOrpyKEHHOM YacTH
TeJla U OT IUIOTHOCTU JXKUAKOCTH, €€ HE3aBUCHUMOCTHU OT IJIOTHOCTH Tejla, OT TJyOWHBI, Ha
KOTOPYIO MOTPY)KEHO TEJI0, YCIOBHM MJIaBaHUs TeJ, YCIOBHM paBHOBeCHs pblyara U OJIOKOB),
y4acTBOBATh B IIJIAHUPOBAHUM Y4eOHOTO HCCIENOBaHUS, COOMpPATh YCTAHOBKY M BBINOJIHATH
U3MEpEHHUs, Cleysd MpeUIOKEHHOMY TIUIaHy, (UKCHUPOBaTh pe3yJabTaThbl MOJYYEHHOM



3aBHCHUMOCTH (PU3UYECKHUX BEJIMYUH B BUJIE IPEUIOKEHHBIX TaONHUIl U Tpa(UKOB, eNaTh BBIBOIBI
10 pe3yNbTaTaM UCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (U3NUYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA KHUJIKOCTU H
TBEPAOIO TeNla, CUja TPEHUS CKOJbXKEHHSA, JABJICHHE BO3/yXa, BbITAIKUBAIOUIAs CHJIA,
JEWCTBYIOIIAs Ha OTPYKEHHOE B KUAKOCTH TEJO, KOAPPHUIUEHT MOJIE3HOTO JCHCTBUS MPOCTHIX
MEXaHHU3MOB), CIIeAysl NPEAJ0KEHHON HMHCTPYKLHUU: NPU BBIIOJHEHUH H3MEpPEHUIl coOuparb
9KCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUNCIISTH 3HAUEHUE UCKOMOM BEJIMYUHBL;

COOIIOIaTh MpaBHJIa TEXHUKU 0E30MTaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000PYI0BAHUEM;
yKa3bIBaTh MPUHIUIbI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOIIAONINECS COCYIbl, OapOMETp, phlvar, MOJIBWKHBIA U HETOIBWKHBIA OJIOK,
HaKJIOHHAs MJIOCKOCTb;

XapaKTepU30BaTh MPUHLUIBI NEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpoM Ha MX oONucaHus (B TOM 4YMCIE: MNOJAUIMIHUKH, YCTPOWCTBO BOJONPOBO/JIA,
TU/IPaBIMYECKUN TPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBON HAcoC, apeoMETp), UCIOJIb3Ys
3HaHMS O CBOMCTBaxX (U3MUECKUX SBJICHUH M HeoOXoJauMble (U3NYECKHE 3aKOHbI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPH! (HAX0AUTh MH(GOPMALMIO O MPUMEPAX) MPAKTUUECKOTO HCMOIb30BAHUS
(u3nuecKnux 3HaHUN B MOBCEIHEBHOM KU3HU JUIsl oOecrieueHus: 0€30MacHOCTH NMpU 00palieHun
c mpubopaMyu M TEXHHYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3J0POBbS U COOJIOJEHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEH CPEIE;

OCYILIECTBIISITH OTOOP UCTOYHMKOB MH(popManuu B VHTepHETEe B COOTBETCTBUM C 3aJJaHHBIM
MTOMCKOBBIM 3alpoCOM, Ha OCHOBE HMEIOUIUXCA 3HAHUM M MyTEM CpaBHEHUS pa3IMYHbIX
UCTOYHHUKOB BBIIENATh MHPOPMALMIO, KOTOpask SBJISIETCS MPOTUBOPEUMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJb30BaTh IPU BBINOJIHEHUU YUYEOHBIX 3aJaHUN HAy4HO--TIOMYJSIPHYIO JIUTEpaTypy
(Gu3n4ecKoro coJep:KaHus, CIPaBOYHBIE MaTepuanbl, pecypcel cetd HTepHeT, BnajeTsb
npuéMaMu KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HH(OpManMu M3 OJHOW 3HAKOBOM
CHUCTEMBI B APYIYIO;

CO3/1aBaTh COOCTBEHHBIE KpPATKHE MTMCbMEHHbIE U YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 UCTOYHUKOB
nHpopManuu GU3NYECKOT0 COJEPKAHUS, B TOM YUCIIE IIyOJIMYHO JIeNaTh KpaTKue COOOLEHUS O
pe3yabTatax IMPOEKTOB WM Y4YeOHBIX MCCIEIOBaHMH, IPU ATOM TI'PaMOTHO HCIOJIb30BaTh
M3yYeHHbIN MOHATUHHBIN anmapar Kypca (pU3MKH, CONPOBOXKIATh BBICTYIIJIEHUE IIPE3CHTALIUCH;
IIPY BBINIOJHEHUN YYEOHBIX ITPOEKTOB U UCCIEI0BAaHUN pacipeAessTh 00s3aHHOCTH B IpYIIIE B
COOTBETCTBUU C IIOCTABJICHHBIMU 3a/JladyaMM, CJICAWTH 32 BBINOJHEHHEM IUIaHA ACHCTBUM,
aJIeKBaTHO OLIEHUBATb COOCTBEHHBIH BKJIQJA B JIEATEIbHOCTh TIPYHIBI, BBICTpauBaTh
KOMMYHHMKaTUBHOE B3aUMOJICHICTBUE, YUUTBIBAsi MHEHHE OKPY)KAIOILKX.

K koHny oOyuyeHus B 8 kiacce npeiMeTHbIe pe3yibTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaKkaTh
Cc(OPMHUPOBAHHOCTh y OOyHaIOIUXCS YMEHUI:

HCIIOJIb30BATh MOHATHUS: MacCa U pa3MCPhbl MOJICKYJI, TCTIJIOBOC ABUKCHUEC aATOMOB W MOJICKYII,
arperaTHbl€ COCTOSIHHUA BCHICCTBA, KPUCTAIMYCCKHUE U aMOp(I)HLIe TCI1a, HACBHIIICHHBIA U
HEHACHIILIEHHBIN nap, BJIA)KHOCTb BO31yXad, TCMIICpATypd, BHYTPCHHIAA OSHEPTUA, TEIIOBOM
JABHIaTCllib, BHCMCHTapHBIﬁ BJIeKTpI/I‘leCKI/Iﬁ 3apsald, OJJCKTPHUYECKOE II0JIC, TPOBOAHUKU U
AUIJICKTPUKH, IMOCTOSIHHBII BHCKTpI/I‘{eCKI/Iﬁ TOK, MArHuTHOC I10JIC,

pa3jinviaTthb ABJICHUSA (TCHJ'IOBoe pacminpCHUC U CxKaTue, TCIUIONCpeaaa, TCIIJIIOBOC paBHOBECHUEC,
CMa4YuBaHUC, KAITWJUIAPHBIC SABJIICHUSA, UCIIAPCHUC, KOHACHCALIUA, IIIABJICHUC, KPUCTAJIN3alA
(OTBCp,Z[CBaHI/IC), KHIICHUEC, TCIIoNICpEaava (TeHJ’IOHpOBOILHOCTL, KOHBCKIIMA, I/I3J'Iy‘IeHI/IC),
QJICKTpU3alusa TCII, B3aHMOJICHCTBHUE 3apsa0B, JeNCTBUSA QJICKTPUYCCKOTO TOKaA, KOPOTKOC
3aMbIKaHHUC, B3aHMOJICHCTBUE MAar"duToOB, JIeNiCTBHE MarHMTHOTrO IIOJIS Ha MMPOBOJHUK C TOKOM,



QJICKTPOMArHuTHaA I/IHIIyKI_II/ISI) IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (U3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUH B OKPY)KAIOLIEM MHUPE, B TOM YHUCIIE
(1)H31/I‘-ICCKI/IC SABJICHHUA B IMPUPOAC: NOBCPXHOCTHOC HATSIKCHHUC W KaAllWJUIAPHBIC SABJICHUSA B
pUpoJie, KpUCTAILIB B Ipupoje, u3inyueHune ColiHia, 3aMep3anue BOJOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHue pOCHl, TyMaHa, WHEsl, CHETa, AIEKTPHUYECKHE SBJICHUS B aTMOc(hepe, STeKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMiH, Jpei( MOJIFOCOB, POJIb MAarHUTHOTO TIOJS st
KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 337a4y B Y4eOHYIO,
BBIJICIISATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OIMMCbIBATb U3YYCHHBIC CBOMCTBA TEII U (1)I/ISI/I‘I€CKI/I€ SABJICHHS, UCIIOJIB3YA (1)I/I3I/I'-IGCKI/IC BCIIMYNHBI
(TemmepaTypa, BHYTPEHHSS 3HEPIUs, KOJMUECTBO TEIJIOTHI, yeJIbHAsA TEIJIOEMKOCTh BELIECTBA,
yIelbHasi TEIJIOTa IUIABJICHUS, YJAENbHAas TeIuioTa MapooOpa3oBaHMs, yAeNbHas TEIuIoTa
CrOopaHus TOIUIMBA, KOA(PQPHUIIMEHT TOJIE3HOTO JACWCTBHUS TEIUIOBOW MAIWHBI, OTHOCHUTEIbHAS
BJIQXKHOCTh BO3/yXa, JJIEKTPUYECKHI 3apsji, CHia TOKa, DJIEKTPUUECKOe HaIpshKEHUe,
CONPOTHUBIIEHUE TIPOBOJIHUKA, YIEJIbHOE CONPOTUBIEHUE BEIIECTBA, padOTa U MOUIHOCTH
ANIEKTPUYECKOTO TOKa), MpU ONHCAHMM MPAaBWIBHO TPAKTOBaThb (PU3MUECKUH CMBICI
HCIIOJIb3YEMBIX BCIWYWH, 0003HaYeHus 1 (210503050005 (1)I/ISI/I‘I€CKI/IX BCJINYNH, HAXOIUTH @OPMYHBI,
CBSI3BIBAIOIIME JIAaHHYIO (DU3MUYECKYIO BEJIMYUHY C JPYITMMH BEIWYMHAMHU, CTPOUTH Tpaduku
HU3YUCHHBIX 3aBUCHUMOCTEN (1)I/I?>I/IV—IeCKI/IX BCIINYUH,

XapaKTepUu30BaThb CBOMCTBA TEJI, (1)I/I?>I/ILIeCKI/Ie ABJICHUSA W MPOLECCHhI, HCIIOJIB3yd OCHOBHBLIC
IIOJIOXKEHUA MOJ'IeKy.]'ISIpHO--KHHGTH‘—IGCKOﬁ TCOPHHU CTPOCHHA BEIICCTBA, IPUHIUII CYyICPIIO3UIIUNA
noJsiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsjaa, 3akoH Oma JUisl y4acTKa ILIeTH,
3akoH JDxoyns—JleHna, 3akOH COXpaHEHUS DSHEPrUM, NpPU OSTOM JaBaThb CIIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BhIPAKECHHUE;

OOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallul
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISITh NPUUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTD
00bsICHEHHE U3 1—2 JOTWYECKUX IIaroB ¢ OMOpOM Ha 1—2 M3YYEHHBIX CBOMCTBA (YM3MUECKHUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacuéTHble 3a/aud B 2—3 JEMCTBUS, UCHOJIb3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE
(u3nuecKkue BETMYMHBI: HA OCHOBE aHalM3a YCIOBUS 3aJlaud 3alHChIBaTh KPAaTKOE YCIOBHE,
BBISIBIISITh HEJOCTATOK JAaHHBIX JJIS pElIeHMs] 3ajaud, BbIOMpATh 3aKOHBI U  (OPMYIIBL,
HeoOXouMble i e€ pelleHHs, IPOBOAUTH PACYEThl U CPABHUBATH MOJYYCHHOE 3HAYCHHE
(bu3nyecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrmo3HaBaTh HPOOJIEMBI, KOTOPbIE MOXKHO PEHIMTh MpPU MOMOIIM (DU3HUYECKUX METOJIOB,
WCIIOJIb3YSl OIMHMCAHUE HCCIEAOBAHUS, BBIICIATH IMPOBEPIEMOE MPEANOI0KEHUE, OIECHUBAThH
MPaBUJIBHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAHUSA, JeNIaTh BBIBO/IBL;

MIPOBOJHUTH OMBITHl MO0 HAOMIOACHUIO (PU3UYECKUX SBJICHUNW WU (DU3MYECKUX CBOMCTB Tel
(KanmwiUIsipHBIE  SIBIICHUS, 3aBHCHUMOCTH JaBIIEHUS BO3JyXa OT ero oOb&ma, TeMmIepaTyphl,
CKOPOCTH TpoIlecca OCTBIBAHMS M HarpeBaHUs MpH M3IYYCHUH OT IBETa H3Iydaromen
(mornomaromniei) MOBEPXHOCTH, CKOPOCTh HMCHApEHHUs BOJBI OT TEMIEpPaTypbl >KHIKOCTH U
IJIOIIA M €€ TMOBEPXHOCTH, JJIEKTpU3alUsl TeI U B3aUMOJICHCTBUE ANEKTPUYECKUX 3apsioB,
B3aMMOJICIICTBUE TOCTOSIHHBIX MAarHUTOB, BU3yalu3allds MAarHUTHBIX IMOJE€H IMOCTOSHHBIX
MAarHuTOB, JE€HCTBHUS MArHUTHOIO TOJIA Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa,
CBOWMCTBA  DJIGKTPOJBUTATEN  TMOCTOSIHHOTO  TOKa):  (opMmynupoBaTh  IpOBEpsieMble
MIPENIONIOKEHNUSI, COOUpaTh YCTAaHOBKY M3 MPEII0KEHHOTO O00OpYIOBaHM, OMUCBIBATH XOJ]
ombITa ¥ (POpPMYIUPOBATH BHIBOIBL;

BBITIOJIHSATH MPSAMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTENILHOM BIaKHOCTH BO3/yXa, CUIIbI TOKA,
HaMpsDKEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB U JNATYMKOB (PU3MYECKUX BEITUYHH,
CpaBHHBATh PE3yAbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHOI a0COIIOTHON MOTPEIIHOCTH;



® TPOBOJUTH HCCIEIOBAHHE 3aBUCHMOCTH OJHON (pU3MUYECKON BETUMYMHBI OT JpPYrod C
HCII0JIb30BAHMEM IIPSMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTUBIIEHUSI IPOBOIHUKA OT €0 JUIMHBI,
IUIOLIAM MOIIEPEYHOI0 CEYEHUs U YJEJIBHOIO CONPOTHUBIICHUS BELIECTBA IPOBOJHHUKA, CHUIIBI
TOKa, MWIYUIETO Yepe3 MPOBOJHUK, OT HANpsHKEHUS HAa IPOBOJHUKE, HCCIIEJOBaHUE
IIOCJIEOBATEIBLHOIO U IapajIeIbHOIO COEAMHEHNH TPOBOJHUKOB): INIAHUPOBATH UCCIIEI0OBAHUE,
cOOMpaTh YCTAaHOBKY M BBINOJIHATH U3MEPEHHS, CIEAYS MPEATIOKECHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl TMOJYYCHHON 3aBUCHMOCTH B BHJE TaOMUI W TpaduKOB, AENaTh BBIBOJBI IO
pe3ysibTaTaM UCCIIEOBaHMS;

® TIPOBOJUTH KOCBEHHBIC M3MEpPEHHs (PU3MUECKUX BENMYMH (yAeTbHas TEIUIOEMKOCTh BEIECTBA,
CONPOTHUBIIEHUE TIPOBOJHUKA, PabOTa W MOIIHOCTb 3JIEKTPUUYECKOTO TOKA): IUIAHUPOBATH
U3MepeHusi, coOuparh IKCIEPUMEHTAIbHYIO YCTaHOBKY, CI€1ys MPEII0KEHHOW UHCTPYKLIMHU, U
BBIYMCIIATH 3HAUEHHUE BEJIUMYMHBI,

e co0OMoaTh MpaBUiia TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ 1ab0paTOPHBIM 000PYIOBaHHUEM;

® XapaKTEepU30BaTh MPUHILMUIBI JIEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOICTB ¢
OTMOpOM Ha MX OMHMCAaHHA (B TOM YHCIE: CHCTEMAa OTOIUIEHHS JOMOB, TMIPOMETp, HapoBas
TypOMHA, aMIIEpPMETP, BOJBTMETP, CUETUUK BJIEKTPUUYECKON 3HEPTUHU, HIIEKTPOOCBETUTENIbHbIE
puOOPHI, HarpeBaTENIbHbIE AJIEKTPONPUOOPHI (MPUMEPHI), AIEKTPUUECKHE MPEJOXPAHUTENH,
ANIEKTPOMArHUT, 3JIEKTPOJBUTATENh TMOCTOSIHHOTO TOKA), MCIOJb3ysd 3HAHHUS O CBOWCTBAxX
(bu3nyecKux SABJICHUN U HEOOX0AUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M M3MEPHUTENbHBbIE MPHOOPHI MO CXeMaM H
CXEMaTHYHbIM pPHUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEpPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATENh BHYTPEHHET0 CTOPAaHMUsI, JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI AJIEKTPUUECKUX
Lenel ¢ nociefoBaTeIbHbIM U MapajuIeIbHbBIM COSANHEHUEM 3JIEMEHTOB, pa3iinyas yCIOBHBIE
0003HAUEHMSI HIEMEHTOB MICKTPUYECKUX LIENeH;

® [IPUBOAUTH NMPUMEPHI (HAXOIUTh MH(POPMALMIO O MPHUMEpax) MPAKTUYECKOIO HCIOJIb30BAaHUS
(bM3UYECKUX 3HAHWI B TTOBCETHEBHOM KU3HM sl 0OecTieueHrst 0€30MacHOCTH MTPH 00paleHun
¢ npubopamMy M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHMs 370pPOBbs U COOMIOJCHHS HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpene;

® OCYLIECTBIIATh INMOMCK HHpOpManuu ¢u3ndeckoro cojepxaHus B MHTepHeTe, Ha OCHOBE
UMEIOIIKUXCA 3HAaHMUH W NOyTéM CpPaBHEHMs JIOTOJIHUTENBHBIX HCTOYHUKOB BBIJCIAThH
nHGpOpMaIHIO, KOTOPas ABJISIETCS IPOTUBOPEUUBOM MIIM MOXKET OBbITh HEJOCTOBEPHOM;

® UCMOJb30BATh IPH BHIIOJIHEHWH YYEOHBIX 3aJaHUN HAy4yHO--NIOMYJSPHYIO JIUTEpaTypy
(Gu3n4ecKoro cojJep:KaHus, CIpPaBOYHbIE MaTepuanbl, pecypcel cetd HTepHeTr, BiajeThb
npuéMaMu KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HMH(OpManMu M3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

® C03/1aBaTh COOCTBEHHbIE MMCbMEHHbIE U KpaTKHE YCTHbIE COOOIIeHus, 06001ast nH(pOpMaIHIO
U3 HECKOJBKUX MCTOUYHUKOB (PU3MUYECKOTO COJEp)KaHUsSA, B TOM YUCIIE IMYOJIMYHO IMPEJCTABIATh
pe3yabTaThl IMPOEKTHOW WJIM MCCIEeIOBATEIbCKONW JAEATENIbHOCTH, IPH 3TOM TI'PaMOTHO
UCIOJb30BaTh U3YyYEHHBIN MOHATUNHHBIN ammapar Kypca (pU3UKH, CONPOBOXKAATH BBICTYIUIEHUE
MpE3EHTALNEN;

® [IPU BBINOJHEHUH Y4EOHBIX MPOEKTOB U MCCIEIOBAHUN (PU3UUYECKUX MPOLECCOB PACHPEACATh
00513aHHOCTH B I'PYIINE B COOTBETCTBUU C MNOCTABICHHBIMHU 331a4aMH, CJIEAUTH 32 BBITIOJHEHHEM
IUTaHa JEHCTBUM W KOPPEKTHPOBaTh €ro, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJIaJ B
JESITEIBHOCTh  TPYNIBI, BBICTpaUBaTh KOMMYHMKAaTUBHOE  B3aUMOJIEHCTBUE, IPOSBIIS
TOTOBHOCTb pa3periath KOH()IUKTHI.

K koniy oOyueHus B 9 kiacce npeiMeTHbIe pe3yibTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPakaTh

c(OPMHUPOBAHHOCTh y O0OyHAIOIIUXCS YMEHUI:

® HCIIOJIB30BaTh NOHATHUS: CUCTEMA OTCUETA, MATEPUAIIbHAS TOUKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBIKEHMUS, nedopmanus (ynpyras, TUTaCTHYECKast), TpPEHHE,



LEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTb U MEPErpy3kH, LEHTP THKECTH, aOCOIOTHO
TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPJOTO Tella, PABHOBECHE, MEXaHUYECKUE KOJIeOaHUs U BOJIHBI,
3BYK, HH(PPA3BYK M YIBTPa3BYK, IEKTPOMArHUTHBIE BOJHBI, IIIKAJIA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTAIIbHO30PKOCTh, CIIEKTPHI UCIYCKAaHMsI U TOTJIOLIEHHUs, albda-, 6eTa- u
ramma-u3J1y4eHus, U30TOIbl, /I€pHAst SHEPTeTHKA;

pasznuuyath  SIBJIEHHS (paBHOMEPHOE U HEPABHOMEPHOE IPSAMOJIMHEHHOE  JIBUYKEHHUE,
PaBHOYCKOpPEHHOE TPSMOJIMHEHHOE MIBIDKEHHE, CBOOOJHOE TMAJCHWE T, PaBHOMEPHOE
JBUKEHHE [0 OKPYXHOCTH, B3aUMOJEHMCTBHUE TeJl, PEAKTHBHOE MABIKEHUE, KOJIeOAaTeIbHOE
JBIDKEHUE (3aTyXalollue W BBIHY)KJICHHBIE KOJeOaHMs), PE30HAHC, BOJHOBOE IBUIKCHUE,
OTpaXXCHHE 3BYKa, INPSIMOJMHEIHOE paclpoCTpaHEHHUE, OTPAKEHHWE U IPEIOMIICHHE CBETa,
[IOJIHOE€ BHYTPEHHEE OTpPa)XCHHE CBETa, Pa3OXKEeHUEe Oeloro cBera B CIEKTP U CIO0XKEHUE
CHEKTPAJIbHBIX LBETOB, AMCIIEPCHUS CBETa, €CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HMKHOBEHHE
JIMHENYaToro CreKkTpa N3JIy4yeHus ) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JJaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh IPOSBICHUE U3YYEHHBIX PU3NYECKUX SIBJICHUN B OKPYKaoIlleM MHpE (B TOM UnCie
(u3nueckue SBIEHUS B IPUPOJE: MPUIMBBI U OTIUBBI, IBWXKEHUE TulaHeT COHEYHON CHCTEMBI,
PEaKTUBHOE JIBUKEHHUE UBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHHE,
ceificMruUecKre BOJHBI, LIyHaMH, 9X0, LIBETA T, ONTHYECKHE SIBJICHUS B IPUPO/Ie, OMOJIOTHUYECKOE
NecTBUE BUIUMOIO, YIbTPa(pHOJETOBOIO M PEHTIC€HOBCKOIO W3IY4YE€HUN, €CTEeCTBEHHBIN
paavoaKkTUBHBIN (HOH, KOCMHYECKUE JTyUH, PATUOAKTUBHOE U3Iy4€HHUE MPUPOTHBIX MUHEPAJIOB,
JeCTBUE pPaJMOAKTUBHBIX M3JIyY€HUH Ha OpPraHU3M 4YelOBEKa), MPH STOM MEPEBOAUTH
MPaKTUYECKYIO 3a]1auy B yueOHYI0, BBIJICNIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX
SIBIICHHIA,

OINMCBIBATH U3YYEHHBIE CBOMCTBA T U (PU3HUECKHUE SBICHHUS, UCTIONb3Ysl (PU3NUECKHUE BEITUUMHbI
(cpenHsis M MrHOBEHHAash CKOpPOCTb Teja IPpM HEPABHOMEPHOM JBIKEHHH, YCKOpPEHHE,
IIEpEMEIIEHUE, ITyTh, YIJIOBas CKOPOCTb, CHja TPEHHsA, CHJA YIPYTrOCTH, CHJIA TSKECTH,
YCKOpPEHHE CBOOOJHOIO MaJCHMs, BEC Tela, MMIYJIbC TeNa, MMILYJIbC CHJIbI, MEXaHHYeCKas
paboTa M MOIIHOCTb, MOTEHIUAJIbHAS SHEPrus Tella, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MIOTCHIMAJIbHAS DHEPIUs CXKATOM INPYKUHBI, KMHETUYECKas JHEPrus, IOJHas MEXaHW4YecKas
SHEprus, NEepUoJ M YacToTa KoJIeOaHWH, [UIMHA BOJHBI, IPOMKOCTh 3BYKa W BBICOTAa TOHA,
CKOpPOCTh CBETa, IOKa3aTelb IMPEJOMJIEHHs Cpelbl), NPU ONMCAHUU IMPABUIBHO TPAKTOBAThH
(bu3n4ecKnuil CMbICI UCIOJIb3YEMBIX BEJIUYMH, 0003HAUCHUS U €JUHULBI (PU3NYECKUX BEIUYUH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEJIMUUHY C JPYTHMHU BEJIMYMHAMU,
CTPOMTH IpapUKHU U3Y4YEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEJIMUNH;

XapakTepu30BaTh CBOMCTBAa Tel, (U3MUYECKHe SBJIECHUS M IPOLECCHI, HCMONb3YyS 3aKOH
COXPAHEHHUs PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS, IPUHLUI CYNEPHO3ULUU CUJI, IPUHLIUI
OTHOCUTENBHOCTH ['ammiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI HMIIYJbCA, 3aKOHBI
OTPaXXCHMsI U IIPEJIOMIICHUS CBETA, 3aKOHBl COXPAHEHHUsS 3apsiIOBOIO U MAacCOBOIO YHUCEIN IPU
SJICPHBIX PEAKLHUAX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €ro
MaTEMaTHYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MUYECKHE MPOLECCHl U CBOICTBA TeJl, B TOM 4YHUCJIE€ MU B KOHTEKCTE CUTYaIUii
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATH PUYMHHO--CIICCTBEHHBIE CBSI3U, CTPOUTH
oO0BsiCHEHHE U3 2—3 JIOTUYECKUX IaroB C ONMOpoi Ha 2—3 U3y4EHHBIX CBOMCTBA (DPU3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3aauu (OMUparoLIecs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCTIONIb3Ysl 3aKOHBI
u (opmynbl, cBA3bIBAIONIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajM3a YCIOBUS 3a/aud
3aMUCBIBATh KPATKOE YCIOBUE, BBISBIATH HEJOCTAIOLIUE WM U30BITOYHbIE JaHHBIC, BHIOMpATh
3aKOHBl M (OpPMYNbI, HEOOXOAWMBIE JUIS PEILICHUs, IMPOBOAUTH pacu€Thl U OIEHUBATh
PEATUCTUYHOCTH MOJIyYEHHOTO 3HauUeHHs! (PU3MYeCcKOl BEIMUHMHBL,



pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEHIMTh IpPH IMOMOIIM (PU3UYECKHX METOOB,
UCTIOJIb3Yysl OINKCAHHE HCCIENOBAaHMA, BBIACIATH IMPOBEPSIEMOE MPEINOI0KEHUE, OLICHUBAThH
MPaBUIBHOCTh TOPSJIKAa MPOBEACHUS MCCIENOBAaHUSA, JAETaTbh BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

MIPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (DU3UYECKHX SIBICHUNW WM (U3MYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOrO 3aKoHa HpIOTOHA, 3aKOHA COXpAaHEHHS HPHEPTUH, 3aBHCUMOCTBH IEPHOAA
KoJIe0aHU PY)KMHHOTO MasiTHUKA OT MAaCChI TPy3a M KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTB OT
aAMILTUTYIbI MJIBIX KOJICOaHUH, MPSMOJIMHEHHOE paclpOCTPAHEHUE CBETA, Pa3jioKeHUe OeIoro
CBETa B CIIEKTp, M3y4CHUE CBOICTB M300paXCHHS B TUIOCKOM 3€pKajie U CBOMCTB M300paKeHHUs
npeaMeTa B cOOMparomieii TruH3e, HaOI0JCHNE CIIONIHBIX M JIMHEHYAThIX CIIEKTPOB U3TYUEHHUS ):
CaMOCTOSITEIIBHO COOMPATh yCTAaHOBKY M3 M30BITOYHOTO HabOpa 000pyOBaHNUs, OTIMCHIBATEH X0/
OTIBITA U €TO PE3YJIbTAaThl, POPMYIHUPOBATH BBHIBOJIBI;

MPOBOJIUTH TIPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX W3MEPEHHH, ONpeAeNsisi CpeJHee 3HaYeHUe
n3MepseMoil BenmnuuHbl (POKYCHOE paccTOsiHUE coOMparolleil JIMH3bI), 000CHOBBIBATH BHIOOP
crioco0a n3MepeHus (M3MEpPUTEIHHOTO MPUOopa);

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCHMOCTEH (DM3MYECKUX BEIMYMH C HUCIIOJIBb30BAHHEM TIPSMBIX
M3MEpEeHUH (3aBUCUMOCTH ITyTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HadaabHOMN
CKOPOCTH, MTEPH0/1a KOJIeOaHUI MaTeMaTHIEeCKOTO MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yIJIa
OTpaXEHHsI CBETa OT yIJIa TaJeHHs W yIJIa TPEJOMIICHUS OT yrja MaJeHUs): ITUIaHUpOBaTh
HCCIIeIOBaHUE, CAMOCTOSTEIEHO COOMPATh YCTAaHOBKY, (PMKCHPOBATh PE3YIHTATHI MOJTYYCHHON
3aBHCUMOCTH (PU3MUYECKHUX BEITMYUH B BUJIC TAOIHUII U TPpaUKOB, A€TaTh BHIBOJIBI IO PE3YJIbTaTaM
WCCIIeIOBaHUS;

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEJTUUUH (CPEHss CKOPOCTh U YCKOPEHUE Tela
IIPY PABHOYCKOPEHHOM [IBM)KEHUH, YCKOPEHHE CBOOOJHOTO MajeHUs, KECTKOCTb NPYXKHUHBI,
KOA(Q(QUIMEHT TPeHHsI CKOJBbKEHHs, MEXaHW4eckas paboTa M MOIIHOCTb, 4acTOTa M IEPUOJ
KoJle0aHUH MaTeMaTHYeCKOro M IPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa CcOOMpAOLIEi
JUH3BI, PAJUOAKTUBHBIA (OH): IUIAHUPOBATH HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBINOJIHATh U3MEPEHHUS, CIeys NPeAJI0KEHHON HHCTPYKIIUHU, BBIYUCIISTh 3HAaUEHUE
BEJIMYUHBl M AHAJIU3UPOBATh MOJYYEHHBIE DPE3yJNbTaThl C Y4YETOM 3aJlaHHOM IMOIPEIIHOCTH
U3MEPEHMUI;

coOuro1aTh MpaBuiia TEXHUKU 0€30IIaCHOCTH IIPU paboTe ¢ 1ab0paTOPHBIM 000PyI0OBaHUEM;
pa3nuyaTh OCHOBHBIE IPU3HAKUW H3YYEHHBIX (U3MYECKMX MOJEJeil: MarepuaibHas TOYKa,
a0COJIIOTHO TBEPJOE TEJIO0, TOUEYHBIM HCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IUIaHeTapHasi MOJIeJIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT'0 51/1pa;

XapaKkTepu30BaTh MPUHLUIBI JECHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOUCTB C
ONOpoi Ha UX ONHMCaHUS (B TOM YHUCIE: CHHJIOMETpP, JATYMKH IIOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakeTa, 5XO0JOT, OYKM, IIepUCKOIN, (oToanmapar, ONTHYECKUE CBETOBOJBbI,
CIIEKTPOCKOI, JI03UMETp, KaMmepa BuibcoHa), HCIIOJIB3Ysl 3HAHMS O CBOMCTBaX (U3UYECKUX
SBJICHUH U HEOOX0qUMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMAaTUYHbIE PHCYHKH M3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKMX MPOLECCOB MpPH PELIEHHH Y4eOHO--
MPAKTUYECKUX 3ajay, ONTUYECKHE CXEMBbI JJISl TOCTPOEHHs M300pakeHUi B MJIOCKOM 3epKajie U
coOuparolei JHH3E;

MPUBOANUTH MPUMEPHI (HAXOIUTh MH(GOPMAIMIO O MPHUMEpax) MPaKTHUYECKOTO HCIOJIb30BaHUS
¢u3nYecKuX 3HaHUH B MOBCEJHEBHOM KM3HHU JUI oOecrieueHus: 6e30MacHOCTH Mpu 00paleHnn
¢ mpubopamMy U TEXHHYECKHMHU YCTPOWCTBAMM, COXPAHEHHS 30pPOBbS U COOJIIOAEHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH Cpefie;



OCYIIIECTBIISTh TOMCK MHPOpMAIUK (PU3NIECKOTO cojepxkaHus B MIHTepHETe, caMOCTOATEIHHO
(hopMynupys MOMCKOBBINA 3aMpoc, HAXOAUTh MYTH OINPEACTCHUS TOCTOBEPHOCTH TOJIy4ECHHOM
I/IH(bOpMaI_[I/II/I Ha OCHOBC UMCIOIIUXCA 3HAHUU U JOITIOJIHUTCIIBbHBIX HCTOYHUKOB,

UCIOJb30BaTh TPU BBINOJIHEHUH YUYEOHBIX 33JaHUN HAyYHO--TIOMYJSPHYIO JIUTEpaTypy
(U3MYECKOTO COJEpIKAHUS, CIPABOYHBIC MATEPHAbI, PECypchl ceTu VHTepHeT, BIaaeTh
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpazoBaHus WHPOPMAIMH W3 OJHOW 3HAKOBOM
CHUCTEMBI B IPYI'yIO;

co3/aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE HH(OPMALH W3
HECKOJBbKHUX HCTOYHHKOB (1)I/ISI/I‘~I€CKOFO COZACPpIKaHus, HY6JH/I‘-IHO MNpEACTAaBJIATEL PC3YJILTAThI
HpOGKTHOI\/JI nJIn I/ICCJICIIOBaTeJII)CKOf/'I ACATCIBHOCTH, IIPM OSTOM TI'PaMOTHO HCIOJbB30BATh
M3yYEHHBIN NOHSATHIHBIA armapaT u3y4aeMoro paszzieia (GU3UKH U COTPOBOKIATh BBICTYIIICHHE
MPE3CHTAINEHN C yUETOM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194



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

bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubmmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14.5



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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJICHCTBHIE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpAHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJIHEI
bu6 OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa HOK
' pacpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Mara undposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE

padoTsbI padoThI pecypest

®du3nKa — Hayka O MPUPOJIE.
SIBnenus npupoabl

2 Ddusuyeckue IBICHUA 1

Ouznyeckue BEINYNHBI U UX
U3MepeHue

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIN
AKUJKOCTHOTO TEPMOMETpa U
JlaTYMKa TEMIIEPATYpPhI"

MeTto/1bl HAy4HOTO TIO3HAHMUSL.
5 Onucanne GU3NUECKUX SIBJICHUM C 1
IOMOIIBIO MOJEIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bl: AAJBHOCTD MOJIETA

6 IapuKa, mymeHHOro 1 1
TOPU30HTAJIBHO, TEM OO0JIbLIE, YEM
OobIIe BhICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,
7 JI0Ka3bIBAIOLIME JUCKPETHOE 1
CTPOEHHE BEILIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a



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

bubmuoreka [JOK

8 JlpIKCHHE HaCTAI BellieCTBa https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanne «OnbITHI MO
9 HaOJIIOACHHIO TEILJIOBOTO
pacIIupeHus ra30By»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX
11 cocTostHUI BoAbI. O000IIEHUE IO bubnuorexa [JOK
pazaeny «llepBoHavanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHHH BEIICCTBA
Mexannueckoe OBYKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubnmorexa [IOK
https://m.edsoo.ru/ff0a05c6
JIBIDKEHHE
bu6mmoreka [IOK
13 CKopocTs. EMHHLEL cKopocth https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHU ABMKEHUS bubmorexa IOK
https://m.edsoo.ru/ff0a0ae4
15 Hueprusa. Macca — mepa bubmuoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInmoTHOCTE BemiecTBa. Pacuer
16 Macchl ¥ 00beMa Tela 1o ero bubmorera [JOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopaTtopHas pabota
17 «OmnpeneneHue IIOTHOCTH TBEPIAOTO
Tesa
18 Pemenne 3agau mo reme bu6mmoreka [JOK

"[TnoTHOCTE BemiecTBa"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
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Cuna xak xapakTepucTUKa

19 B3auMoericTeus ten. Cria
ynpyroctu. 3akoH ['yka
JlaboparopHas padota «3yuenue

20 3aBUCHUMOCTH PACTSKCHHS
(medopmaryin) IpyKUHBI OT
MIPUIIOKEHHON CUIIBD»

21 SIsnenue tarorennsa. Cuia TsHKECTH
CBsi3b M@Ky CUIION TSKECTH U

N bubnuoreka [JOK
22 maccoii tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 o teMe "Cuia TsoKecTH
Cuia TsDKECTH Ha IPYIrUX [UIaHETaXx.
23 dusnueckue xa aKfeyr UCTUKU bubmmorexa [OK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
bu6mmoreka [IOK
24 Usmepenne cun. JJunamomMer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tema. HeBecomocTts
https://m.edsoo.ru/ff0al778
CroxxeHue AByX CHUJl,
26 HaIIPaBJIEHHBIX 10 OXHOM IIPSIMOI Eubmrorexa HOK
P . p ' https://m.edsoo.ru/ff0ala70
PaBHoelicTBYIOIIAs CHUT

97 Pemenne 3amau no teme
"PaBHogeiicTByrOImas cui”

08 Cuna TpeHus u e€ Buapl. TpeHue B bubnuoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGoparopnas padora «3yueHue

PATOPHaA b i bubmuoreka [JOK

29 3aBUCHMOCTH CUJIBI TPEHUS

CKOJIBXKCHHA OT CHUJIbI JaBJICHHUA U

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEN

Pemenue 3agau Ha onpeneneHue

30 N .
PaBHOACHUCTBYIOIICH CHITBI
Pemenne 3agau no remaM: «Bec

31 tenay, «['paduaeckoe nzodpaxeHue bubnuorexa [JOK
cuiy, «CHIIbI», https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHIDY
KonTponsHas paborta no temam:

«MexaHHYeCKOe IBIDKEHIEY,

32 «Macca, mIoTHOCTEY, «Bec Tenay,
«['paduueckoe nzobpaxxeHue cui,
«Cunsr»

33 Jasnenue. CiocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHnne raza. 3aBUCUMOCTD

34 aBJICHHS Ta3a oT 00bEMa bubmorera [IOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua maBaeHUS TBEPILIMU

P P bu6mmoreka [JOK
35 TeJIaMH, JKUIKOCTSAMH U Ta3aMHM.
https://m.edsoo.ru/ff0a25b0
3axoH Ilackams
JlaBlIeHHE B KMIKOCTH U Ta3e,
. bubnuoreka [JOK
36 BBI3BAHHOE JEHCTBHEM CHIIBI
https://m.edsoo.ru/ff0a2718
TSHKECTH

37 Pemenue 3agau no teme «/laBnenue bubmuoreka [JOK
B JKHJIKOCTH U rase. 3akoH Ilackams https://m.edsoo.ru/ff0a2826

bubanoreka [IOK

38 Coobmaromumecs: cocybl 1

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
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bubmuoreka [JOK

39 r i
VAIPABIIITCCITHH fpece hitps://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
SKMAKOCTHBIN HacoC
Atmocdepa 3eMin 1 IPUIHHBL €€ bubnuorexa [JOK
41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nmyxa. ATmocdepHoe bubnuorexa [JOK
JTABJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHOro bubnuoreka [JOK
nasienus. OneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(hEpHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmmorexa [JOK
8 AP https://m.edsoo.ru/ff0a2fc4
MOpS
45 Bbapomerp-anepounn. AtmochepHoe bubnuoreka [IOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay nmo reme "
AtMocdepHoe narieHue"
eHCTBHE KUKOCTH U Ta3a Ha
47 for eHHOCHB HUX TEJIO Bubmmorexa LIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlaGopaTtopHas pabota
48 «OnpeneneHue BhITAIKABAIOLIEH bubnnoreka [JOK
CUWJIBL, JICMCTBYIOLIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1o Teme
PaTopHat p bubmuoreka [JOK
49 «HccnenoBanue 3aBUCUMOCTH Beca

TCJIa B BOAC OT 00BEMa

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3136
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MOTPYKEHHOM B KUJIKOCTh YaCTH
Teay

50

IlnaBanue Ten

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopuas paboTa
"KonctpyupoBanue apeomerpa win
KOHCTPYHPOBAHUE JIOJKHU H
OlpenIeIIeHuE €€
rPy30M0IbEMHOCTH"

52

Pemenue 3amad no remMam:
«IlimaBanue CynoB.
BosznyxomnaBanue», «JlaBnenue
TBep)IBIX TECII, )KI/I)IKOCTCI\/’I 1 ra3oB»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTtponsHas padoTa o Teme
«/laBnenue TBepAbIX TEN,
KUJIKOCTEN U ra3oBy

54

Mexannyeckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MoiHocTs. EauHuner MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, pa3BUBAaEMOM IIPH
noanéMe o Jjectauie"”

57

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha peryare

58

Pbluaru B TexHMKe, OBITY U
npupoje. JlabopatopHas pabora
«HMccnenoBanue yciIoBU
PaBHOBECHS pblyara

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

Pemenne 3amau 1o reme «Y CI0BUS
paBHOBeCI/IH quara»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddurmenT none3noro neicTBUs
Mexanu3Mma. Jlaboparopras padora
«M3mepenue KIIJI HakIOHHON
TUIOCKOCTH

0.5

61

Pemenne 3amag mo teme "Pabora,
MomHocTh, KIT/["

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunernueckas n moTeHuManbHas
SHEPrus

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEPTHH

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT IO TEME
"DKCEepUMEHTAIBHOE OTIPEICIICHUE
W3MEHEHUSI KHHETUYECKOU U
MOTEHIMATLHONU SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
IJI0CKOCTH"

65

KonTtponpHas padoTa o teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

66

PesepsHrlit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MexaHnueckoe
nBmxeHue"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PezepHblit ypok. Pabora c
TekcTaMu 1o TeMe "JlaBieHue
TBEPJBIX TEJ, )KUIKOCTEN U ra3oB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



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

PesepHblii ypok. Pabora c

68 Texcrtamu 1o teme "Pabora. 1
MoiHoCTb. DHEprus"
OBIIEE KOJJMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKECHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnnorexa [JOK
TEOPUHU U UX OTIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Monenu TBEpPAOTO, )KUAKOTO U
3 ra3000pa3HOro COCTOSHUH 1 bubnmorexa [JOK
p https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-
KHUHETUYECKOU Teopuu
5 Kpucrannmaeckue u amopdHbie 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauvBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TennoBoe pacIIMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIIepaTypbl
8 CO CKOPOCTBIO TETJIOBOTO ABMKEHUS 1
YaCTHII



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

Buyrpennss sneprus. Crioco0bl

bubmuoreka [JOK

o W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

bubmmoreka [{OK

10 Bt Temonepesati https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bubmmoreka [{OK
BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEeHHE TEIUIOBOTO OaaHca.

13 TennooOMeH u TeTIOBOE bubmorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEIJI000MEeHa MTPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U Topstueil BOAbI"

Pacuer konuyecTBa TEIIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHuUs
TeJa ¥ BBIICISIEMOTO UM TIPU
OXJIAXKICHUH
JlaGopaTtopHas pabota

16 "Onpiz[enlejHHe l;zleJILHoﬁ bubmorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TOIINBA. Y IeJbHas bubnunoreka [JOK

TCIUIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

18

[InaBnenue u oTBEpACBaHUE
KPUCTAJTIMYECKUX TeJl. Y IeTIbHast
TEIUIOTA TJIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas paboTa
"Onpenenenne yaenbHOM TETIOThI
TJIaBJIEHUA Jibaa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue U KOHICHCAIIHSL.
Hcnapenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas temiora
nmapooOpa30BaHMs U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUS OT aTMOC(EPHOTO
TABIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

JIAYKHOCTH BO3IYXA. TOpHAA
Baxxnoc o3xayxa. JlaboparopHa
pabota "Onpenenenue
OTHOCHUTEIBHOMN BIAXKHOCTU

Bo3qyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3a1a4d Ha onpenecHue
BJI&YKHOCTH BO3/TyXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro gBurares.
TermnoBrle IBUTATEH U 3aIIATA
OKpYXarolen cpeabl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpaHCHU: U IPCBpALLICHUS
OHCPTHUH B TCIJIOBLIX IMPOLECCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroToBka K KOHTPOJLHOM paboTe
o teMe "TemioBnie IBICHUS.

bubmuoreka [JOK

21 W3meHeHne arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BelecTa"
KonTtposnsHas paboTa o teme
28 "TGHJII)OBI)IG aBJII)eHHsL N3menenue brbmmorexa [OK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BEIIECTBA
29 Dnektpuzarus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsSI0B
Ypok-uccienoBanue
30 "DeKTpHU3aIs TSN HHAYKINEH U
IIpY CONPUKOCHOBEHUN"
31 B3anmonericTBue 3apsoKEHHBIX TEII. bubmuotexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpskeHHOCTh 3JIEKTPUYECKOTO bubnuoreka [IOK
noJi. [IpuHiun cynepno3uiuu https://m.edsoo.ru/ff0a8a0la
ANEKTPUUECKUX MOJIEH
Hocurenu snekrpruueckux 3apsaos.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOAHUKHU U AUDIIEKTPUKH. 3aKOH bubnuoreka [JOK
COXpAHEHUS JEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha npUMEHEHHNE bubnnoreka [JOK
CBOMCTB DJICKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBHS €r0
bu6mmoreka [JOK
36 cyiecTBoBaHus. McTouHNKN

QJICKTPUYICCKOT'O0 TOKA

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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bubmuoreka [JOK

37 eNCTBUSI DIIEKTPUUYECKOTO TOKA
A P https://m.eds00.ru/ff0ag6b2
VYpoxk-uccnenopanue "JleiictBue

38 AIEKTPUIECKOTO TTOJISI Ha 1
MIPOBOJIHUKY U AUDJIECKTPUKH"

DneKTpUYeCcKuil TOK B METAJLIAX, bubnuorexa [JOK

39
JKHJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb U e€
COCTaBHBIC YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "N3mepeHue u peryaupoBaHUE CUITbI 0.5 bubmorexa OK

. P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTpUYECKOE HAIIPSIKEHUE.

42 Boastmerp. JlaboparopHas pabota 05 bubnuoreka [IOK
"W3MepeHHe U PETYIUPOBAHUE ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY enpHOE CONMPOTHBIICHUE bubmmorexa [TOK
A P https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO
44 CONIPOTHUBIICHHUS IMPOBOJHHUKA OT €T0 1 bubmmorexa [IOK
P poBOA https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOTrO
ceyeHus U Marepuaia"
3aBUCHMOCTh CHJIBI TOKA OT
bu6mmoreka [JOK
45 HanpsbkeHus. 3akoH OMa Juist

ydqacCTKa Lernun

https://m.edsoo.ru/ff0aa44a
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JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHIIbI

bubmmoreka [{OK

46 TOKA, U ero uepe3 pe3ucTop, oT
Ay pe3p p https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApAIIICIBHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
48 MIPaBUJIA CIIOKEHUS HANIPSKEHNUN bubnuorexa [JOK
MIPY MOCIIEI0OBATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
49 MpaBUJIa Il CUJIBI TOKA IPU bubnuoreka [IOK
MapajieIbHOM COECTMHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3agau Ha npUMEHEHUE
50 3akoHa Oma 1 pasiInyHoro bubmorexa LOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa u MomHOCTh
bu6mmoreka [JOK
51 ANEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlabopaTopHas paborta
52 "On I;zlenlejHI/Ie pa6OTbI A MOILIHOCTH bubmorexa [IOK
P P " https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DneKTpuYecKre enu U
53 MOTPEOUTENHN IIEKTPUIECKOI bubnuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660
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[ToaroToBka K KOHTPOJLHOM paboTe
110 TeMe "DNEKTPUUYECKUE 3apsi/ibl.

bubmmoreka [{OK

54 3apsoKeHHBIE TEIa U UX
P o o https://m.edsoo.ru/ff0abd2c
B3auMoOaefcTBUs. [10CTOSHHBIN
ANEKTPUIECKUHN TOK"
KonTtposnsHas paboTa o teme
"DNIeKTpUUECKHE 3apsiIbl.
bubmmoreka [IOK
55 3apspKeHHBIC Tella U UX
. . https://m.edsoo.ru/ff0abea8
B3auMOIecTBU. [10CTOSHHBIN
ANEKTPUIECKUH TOK"
56 ITocTOAHHBIE MAarHUTEL, X
B3anMMOJICHCTBIE
57 VYpok-uccnenoBanue "N3yueHne 1 bubmuorexa [JOK
MOJIeH OCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOE noJjie. MarHuTHoe 1oJIe
bu6mmoreka [IOK
58 3eMJIM U €ro 3HaueHUE U KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3eMie
OnbIT OpcTeaa. MarautHoe nose
bu6mmoreka [JOK
59 ANEKTPUIECKOTO ToOKa MaraHuTHoe
https://m.edsoo.ru/ff0ac1d2
T10JI€ KaTYIIKH C TOKOM
[IpuMeHeHue 3eKTPOMarHiuToB B
50 texHuke. JlaboparopHas pabota 05 bubnuoreka [JOK
"N3yueHnue neicTBUSI MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
0JI Ha MPOBOJIHUK C TOKOM"
DNEeKTPOABUTATENH TIOCTOSIHHOTO
Toka. Mcnonp30Banue
N bubnuoreka [IOK
61 ANIEKTPOABUTATENEH B TEXHHUECKUX

YCTpOHCTBaX M Ha TPAHCIOPTE.
JIaGoparopHas paboTa

https://m.edsoo.ru/ff0ac86c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
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https://m.edsoo.ru/ff0ac1d2
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"KoHcTpyupoBaHue U U3ydeHue
paboThI BIeKTpoBUTATENS"

62

Omnbrter @apajes. 3aKoH
3JIEKTPOMArHUTHOM UHIYKIIHH.
[IpaBuio Jlenna

63

DnekrporeHeparop. CrocoOsl
MTOJTY4YEHUS MIEKTPUIECKON
SHEpPruu. DIEKTPOCTAHLIUN Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEpPruun

64

[ToaroroBka K KOHTPOJIBHOM paboTe

1o TeMe "DNEeKTPUIECKUe U
MAarHUuTHbIE IBIeHUI"

65

KonTtponsHas paboTa o tTeme
"DneKTpuuecKue U MarHUTHbIE
aBieHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

66

PesepBubiit ypok. Pabora ¢
TeKcTaMu 110 TeMe "TeIuioBrie
sBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBubIit ypok. Pabora ¢
TekcTtaMu 1o Teme "llocTossHHbIN
3JIEKTPUYECKUN TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepsHriit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHele
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

145
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie i[:;:eﬂnﬂ :)Igg)al;?)l;:;eenbﬂme
padoTsbI padoThI pecypest

1 MexaHndeckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTIMHENHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBF)KCHHSI. 1
I'paduk ckopoctr
JlaGopaTtopHas pabota

7 "Onpenenenye yCKOpeHus Teja Ipu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBoOoHoe nagenue Tei. OmbITh 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuoreka [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepssiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agay mo teme «Cua
YOPYTOCTH»
JlaGopaTtopHnas pabota
17 «OmnpeneneHue KECTKOCTH bubmmorexa [OK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
bubnuoreka [JOK
18 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota
20 "Onpenenenue kodpdunrenHTa bubmmorexa [IOK
" https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHUS
Pemenue 3aga4 mo teme "3aKoHbI
21 HeroroHna. CII[/IJ'Ia ynpyroctu. Cuna Bubmiorexa LIOK

TpeHus"

https://m.edsoo.ru/ff0afb8e
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Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOpPEHUE CBOOOTHOTO bubmorexa LIOK
https://m.edsoo.ru/ff0af044
MaJIeHus
VYpoxk-koupepenuus "JIBkeHue el
23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenne 3agau mo reme "Cuna
24 TSYKECTH U 3aKOH BCEMUPHOTO brbmmorexa [OK
. https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepuanbHON TOUKH.

26 AOGCOTFOTHO TBEPIOE TEIIO. bubmuorexa [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUs

27 MowmenT cuibl. LleHTp TsKecTn

28 Pemenne 3agau nmo reme "MoMeEHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe

29 o teMe "MexaHnyecKoe IBUKEHUE. Eubmorexa HOK

N https://m.edsoo.ru/ff0b0408
Bsaumonetictue Tea"
KouTtponbHas paborta no teme
30 "MexaHU4ecKoe IBUKEHUE. bubmnorexa [IOK
N https://m.edsoo.ru/ff0b06ec
Bsaumoneiictue Tea"
Nmmnynsc tena. IMITynsc CUIIBL.
31 3aKOH COXpaHEHUsl UMITYJIbCA. bubnunoreka [JOK

Yupyroe u Heynpyroe
B3aMMO/ICHCTBHE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0b06ec
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Pemenue 3ama4d mo reme ""3akouH

bubmuoreka [JOK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bub6mmoreka [{OK
34 Mexanndeckasi paboTa U MOITHOCTh httos://m.edsoo.ru/fob0ag4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YIOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabota
36 «Omnpenenenue pabOTHI CHIIBI TPSHUS
MIPU PAaBHOMEPHOM JIBIKCHUHU TeJa
10 TOPU30HTAIBLHOU MTOBEPXHOCTH
37 CBs13b SHEpruu U paboThI.
[TorenumanpHas SHEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKe
40 JlaGopaTtopHnas pabora «3y4yeHue bubnunoreka [JOK
3aKOHA COXPaHEHHUS SHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [JOK
XapaKTePUCTUKHU https://m.edso0.ru/ff0b1858
3aryxaroiue KoueOaHus.
42 BLII}{/XyH(,HI;{HHe KOJIeOaHUS. Bubmorexa OK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuii ¥ NPyKUHHBIN

MasATHUKH



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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44

VYpoxk-uccnenopanue «3aBUCUMOCTb
neproia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MAcCEL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

Jlaboparopnas padoTa
«OrmpeneneHune 4acToThl U eproja
KoJie0aHu NPYKMHHOTO MasiTHUKa

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TIEPH0/1a KOJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl TPy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOKWCTBA
MEXaHU4EeCKUX BOJIH. [IpoonbpHbIE 1
MOTEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJHEI"

50

3Byk. PacipocTpanenue u
OTpa)keHHE 3ByKa

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHmus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca



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

[ToaroToBka K KOHTPOJLHOM paboTe

o4 110 TeMe "3aKOHBI COXPaHEHHUS. Egg?ﬁ;f;t?:a}?mb% 0
MexaHn4deckue KoyieOaHus ¥ BOJTHBI" — '
KonTtposnsHas paboTa o teme

55 "3aKOHBI COXPAHEHUS.

MexaHndeckue KoyeOaHus ¥ BOJTHBI"

56 DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe

o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpok-konpepennus "[lkana

58 ANEKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonb30BaHUE 3IE€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJ11 COTOBOM CBSI3H"

Ypok-uccnenoanue "N3yueHne

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C Eggﬁ;ﬁfgggﬁ; Ob2che
HOMOIILI MOOHIIEHOTO Tenedona" T '

Pemenue 3a1au Ha onpeneneHue

60 4acTOTHI U JUTHHBI
AJIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHasl IPUpPOJa CBETA.

61 Ckopoctb cBeta. BonHOBBIE bubmorexa HOK
CBOHCTRA CBETA https://m.edsoo.ru/ff0b31d0
Hctounuku ceta. [Ipsamonnneitnoe

62 pacnpocTpaHeHue cBeTa. 3aTMEHHUS Bubmmorexa LIOK
Comnnua u JlyHsr https://m.edsoo.ru/ff0b3658
3aKOH OTpaXKeHUs CBETa. 3epKaia.

63 Pemienne 3aga4 Ha IpUMEHEHUE bubmiorexa LIOK

3daKOHa OTPAXKCHUS CBCTA

https://m.edsoo.ru/ff0b38c4
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[Ipenomiienue cBera. 3akoH

bubmuoreka [JOK

64 MPETIOMJICHHS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE
65 cBera. Mcrnonp30BaHUE MOJHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ff0b3c5¢c
ONTHYECKUX CBETOBOIAX
JlabopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yIiia
66 MPETIOMIICHHUSI CBETOBOTO JIyda OT
yIJIa [aJIeHUs] Ha TPaHMIIEe "BO3AyX-
crexio""
Ypok-koHpepeHus
"Hcnonp30BaHue MOJIHOTO
67 BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6moreka [IOK
68 JIunzel. OnTuyeckast cuja JIMH3bI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [JOK
69 [TocTpoenne n3o0pakeHUM B THMH3aX httos://m.edsoo.ru/ffob44da
JlaGopaTtopHas pabota
70 "Onpenenenue GOKycHOTO bubnunoreka [JOK
pacCTOSIHUA U ONITUYECKOM CHJITBI https://m.edsoo.ru/ff0b4206
cobuparoiei JMH3bI"
71 Ypok-koHpepenuus "OnTuueckue bubnnoreka [JOK
JIMH30BbIe TPHOOPHI" https://m.edsoo.ru/ffOc0a7e
7 I'ma3 kak ontuyeckas cuctemMa. bubmuoreka [JOK

3peHue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3aea
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Ypok-koupepenmus "edexTs

3 3penus. Kak coxpanurts 3peHue"
Paznioxxenne 6esroro cBeTa B CIIEKT.

74 Omnbitel HetoToHa. Crioxkenue bubnuorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. J(ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopnast pabota "ONBITHI 11O
Pa3IoKEHUI0 OENIOro CBETa B CIIEKTP

75 1 BOCIIPUATHIO [IBETA IPEIMETOB IIPU brbmmorexa [OK

https://m.edsoo.ru/ff0c0e2a
WX HAOJIOJICHUH Yepe3 1IBETOBHIC
¢bunbTpe"
Ypoxk-npaktukym "BosHOBBIE

76 CBOWCTBa CBETa: JUCIIEPCHS,
uHTepdepeHus u nudpaxaus"

77 OmnbiTer Pesepdopna u mianetapHast bubnuoreka [IOK
MOJEINL aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue u MorjomeHue cBera

79 atomoM. KBaHThl. JInHeluaThie bubmorexa HOK

https://m.edsoo.ru/ff0c144c
CIEKTPbI

80 Ypok-npaktukym "Habmonenue bubnunoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PaagmoakTuBHOCTE U €€ BUIIBI Bubmorexa OK

https://m.edsoo.ru/ff0c1672

82 Crpoenue aToMHOTrO sipa. bubnunoreka [JOK

HYKJ'IOHHaH MOACIb

https://m.edsoo.ru/ff0cl18ac
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83 PannoakTuBHBIE ITpEBpALIICHUSL. bubmuorexa [IOK
N3otonsl https://m.edsoo.ru/ff0clal4

84 Pemenne 3agau mo teme: bub6mmorexa [{OK
"PaguoakTUBHBIE ITPEBpALICHUS" https://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacmana
Ypok-koH(pepeHI s

86 "Ppazmoakfl)/mlilme W3ITyICHHS B bubmmorexa [TOK

., https://m.edsoo.ru/ff0c2126
MIPUPO/JIE, MEIUIIMHE, TEXHUKE
SAnepHbie peakiuu. 3aKOHbI
87 coxﬁaHeHEz 3apsA0BOTO U brbmmorexa [OK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCET

88 DHeprus CBSI3U aTOMHBIX SIEP. bubmuorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "SnepHeie
peakuun"

90 Peakuuu cuHTe3a u neneHus siaep. bubmuorexa [JOK
Hctounuku sueprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

01 sHepreTuka. JlefcTBus
PaZMOaKTUBHBIX U3ITyYEHHUI Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJBHOM paboTe

92 1o TemMe "DNEeKTPOMArHUTHOE MOJIE. bubnnoreka [JOK
DIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbIe siBIeHUS"

93 KonTponsHas pabota o Teme

"DIeKTpPOMAarHUTHOE MOJIE.
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DNEeKTPOMAarHUTHBIE BOJIHBI.
KBauroBrie aBienms"

[ToBTOpenue, oboOIICHNE.

bubmmoreka [{OK

94 JlaboparopHbie pabOTEI IO KypC
" P pu P " ey https://m.edsoo.ru/ff0c245a
BzaumoneiicTeue Tea
[ToBTOpenue, o6o0menue. Pemenne
95 aCUETHBIX M KaYeCTBEHHBIX 3a/1a4 bubmmorexa [TOK
P " " https://m.edsoo.ru/ff0c2572
1o teme "TermnoBbie Mpouecchl
[ToBTOpenue, 0606menue. Peenue
96 paCUETHBIX U KQaUeCTBEHHBIX 3a/1a4 bu6moreka [IOK
mo teme "KIIJI TermoBsIix https://m.edsoo.ru/ff0c2a22
nBHuTareiei”
[ToBTOpenue, o6oomenue. Pemenne
97 AaCYETHBIX M KAYECTBEHHBIX 3a1a4 bubmorexa LOK
P " " https://m.edsoo.ru/ff0c2b30
no teme "KII/] anexkrpoycraHOBOK
[ToBTOpEeHME, 06O0OIIECHNE.
98 JlaGopatopHble pabOTEI IO KYPC bubmorexa HOK
" patop P " pey https://m.edsoo.ru/ff0c2¢c52
CBeTOBEIE SIBJICHUS
[ToBTOpenue, o606menue. Padora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI bubmmorexa [JOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpeHue, 0606meHue. PaboTta ¢
" bubnunoreka [JOK
100 TexcTtamu 1o teme "Konebanusa u
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6odmeHue. Pabora c
\ bu6mmoreka [JOK
101 TekcTaMu 110 TeMe "CBeTOBEIE

SIBJIEHUS"

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o6obmenue. Padora c

102 TekcTaMu 110 TeMe "KBaHToBasg u 1
sanepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 27

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



