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HHOACHUTEJBHASA 3AIINCKA

[IporpamMma mo (u3MKe Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUsl COCTaBJICHA Ha
OCHOBE TOJIOKEHUI U TpeOoBaHUM K pe3yibTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3zoBaTenbHOM mporpammsbl, mnpenactaBieHHbIXx B PI'OC OO0, a Takxke ¢ yd€ToMm
denepasibHOM paboueil mporpamMmbl BocnuTanuss v KoHuenuuu mnpemnojiaBaHusi y4eOHOro
npeamera «Du3nKay.

Copmepxanne  mporpaMMbl 1Mo (QU3MKE  HaAmpaBlieHO HAa  (OpMUPOBaHHE
€CTECTBEHHO-HAYYHON TpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3alMI0 M3ydyeHHs] (PU3UKU Ha
JesITeIbHOCTHON OcHOBE. B mporpamme mo (u3mke y4uTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeaMera B peanuzanuu  Tpebopanuit GI'OC OOO k 1JIaHUPYEMBIM JIMYHOCTHBIM H
METanmpeaIMETHBIM  pe3yiabTaTaM  OOy4deHHs, a TakKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUSI.

[Iporpamma no ¢pu3MKe yCTaHABIMBAET pacMpe/esieHHe Y4eOHOro MaTepualia mo rojaam
oOyueHust (IO KjaccaM), MpelaraeT NPUMEPHYIO IOCIEI0BAaTEIbHOCTh HM3YUYEHHUS TEM,
OCHOBAaHHYIO Ha JIOTHKE pa3BUTHUS MPEIMETHOTO COJEpKaHUs U Y4€T€ BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCH.

[Iporpamma no pusuke pazpadoTaHa ¢ LEJIbI0 OKa3aHHUs METOAMYECKON MOMOIIN YUYUTEITIO
B CO3/1aHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

dusnuka SABISETCS CUCTEMOOOPA3yIOMM JUIsl €CTECTBEHHO-HAYYHBIX  y4eOHBIX
MPEeIMETOB, TOCKOJbKY (U3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SIBICHUM,
M3Yy4aeMbIX XUMHUEH, OMOJIOTHEH, acCTpOHOMUEH U (pu3nuecKkor reorpadueld, BHOCUT BKJIA B
€CTECTBEHHO-HAYYHYIO KapTHHY MHUPa, MPE0CTaBIsIET Hanboee SCHbIe 00pa3iibl MPUMEHEHHSI
HAYyYHOTO METO/a MO3HAHUS, TO €CTh CIIOCO0a MOTy4YeHHsI TOCTOBEPHBIX 3HAHHUI O MHpE.

Opna u3 TIaBHBIX 337a4 (pu3ndeckoro oOpa3oBaHUsl B CTPYKTYpe OOIIEro oOpa3zoBaHUs
COCTOMT B ()OPMHUPOBAHMM €CTECTBEHHO-HAyYHON TPAMOTHOCTH M HMHTEpeca K Hayke y
o0yyarommxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIojiaraeT OBJAJEHUE CIEAYIOLUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIMHUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

*  HAY4YHO OOBSICHSTH SIBJICHUS;

*+ OIICHWBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNUS,

+  WHTEPIPETHPOBATH JaHHBIC M UCTIOIH30BaTh HAYYHBIE TOKA3aTEIbCTBA AJIS TIOTYYCHHUSI

BBIBOJIOB.

[lenn msyuenus ¢GU3NKKM HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS OIMpPEICIICHBI B
Konnenmmu npenogaBanus yaeOHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX OPTaHU3AINIX
Poccuiickoii ®enepannu, peanu3yroNMX OCHOBHBIE 00IIE00pa30BaTEIbHBIE MPOTPAMMEI,
yTBepxaEéHHOU pemienneM Kosutermn MunncrtepcTBa npocsenienus Poccuiickoin denepannu
(mpotokod ot 3 nekadbps 2019 r. Ne [1IK-4BH).



ey uzyyenus: pusuKu:

« MnpuoOpeTeHHne HHTepeca U CTpeMJICHUs OOydYalomMXCd K HAy4YHOMY H3yUYEHHUIO
IPUPOABI, PA3BUTHE WX UHTEIUIEKTYAJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

+ pa3BUTHE TMPEACTABICHUN O HAYYHOM METOAE TMO3HAHUS H (HOPMUPOBAHHE
HCCJIE0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHHSIM;

« (opMupoBaHuE HAYYHOTO MUPOBO33PEHUS KaK pe3yjIbTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3HUKHU;

+ (opmupoBaHHE NPEACTABICHUN O POIH (PUHUKH JJI PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

« pa3BUTHE TPEACTABICHUA O BO3MOXHBIX cdepax Oyaymiedl npodeccuoHaTbHON
NEeSATEIbHOCTH, CBA3aHHOMN C PU3MKOW, TOATOTOBKA K JalbHENIIEMY O0YYEHUIO B 3TOM
HaIlpaBJICHUU.

JlocTmkeHHe 3TUX ILeseld mporpaMmbl MO (PU3MKE Ha YpPOBHE OCHOBHOI'O OOIIEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

« IpHOOpeTeHuEe 3HaHUM O JAMCKPETHOM CTPOEHUHM BELIECTBA, O MEXaHUYECKUX,
TEIJTOBBIX, JIEKTPUYECKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

« nOpuoOpeTeHHE YMEHUN ONUChIBATH M OOBICHATH (PU3MUECKUE SIBICHUA C
HCIIOJIb30BAaHUEM TOJTYYEHHBIX 3HAHHI;

* OCBOCHHE METOJOB  PEIICHHMS  MPOCTEUINX pacué€THbBIX 3ajad c
UCII0JIb30BAaHUEM buznyeckux MOJENE, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

+ pa3BUTHE YyMEHUU HaOJNIOAATh TMPUPOJAHBIC SIBICHUS U  BBIMIOJHATH  OIBITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTAIBHBIE HCCIEAOBAHUS C MCIOJIb30BAHUEM
U3MEPUTETBHBIX TPUOOPOB;

+ OCBOeHHE TPUEMOB PabOThl ¢ HHpOpMaIed (DU3NUECKOTO CONEpIKAHUSI, BKIIOUas
UHGOPMAITUI0O O COBPEMEHHBIX JOCTIKEHUAX (U3UKH, aHAIM3 U KPUTHYECKOE
OIICHHBaHUE WH(OPMAITNH;

+  3HAaKOMCTBO €O chepaMu nMpodhecCUOHATBHOUN NESITEILHOCTH, CBA3aHHBIMU C (DU3UKOIA,
¥ COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTIKCHUSIX (PU3HUECKOM HAYKH.

Ha usydyenue ¢usuku (0a30BbIli ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUsA
otBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacos (2 yaca
B Heneln), B 9 kinacce — 102 gaca (3 yaca B HeeIo).

[Ipenyaraemsriii B mporpamMme 1o hU3HKe MepeueHb JIa00paTOPHBIX PaOOT U OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapaKTep, YUUTEeIh JellaeT BHIOOP MpOBENEHUs TabopaTOpHBIX paboT U
OMBITOB €  y4€TOM  MHAMBUAYAJIbHBIX  OCOOCHHOCTEW  OOydaromMXcs,  CIHUCKa
HKCIIEPUMEHTAJIbHBIX 3aJaHHi, MpeajJaraéMblX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO
HK3aMeHa Mo (PU3HUKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®usuka u eé posib B NO3HAHUM OKPYKAKOLIEro MUpA.

dusuka — HayKa O IIPpHUpOAC. SIBneHMs IIPUPOALI. DU3NYECKUE SIBICHUS: MCXaHHYCCKUC,
TCIIIOBBIC, SJICKTPUYCCKHUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

Ouznueckre BenuuuHbl. M3mepenue ¢usmyeckux BenuuuH. Duznveckue MPUOOPHI.
[TorpemHocTh U3MEpEeHUl. MeXayHapOaHAS CUCTEMA EAUHULL.

Kak ¢u3uka u qpyrue ecTeCTBEHHbIE HAYKH M3y4aroT Npupoay. EcTecTBEeHHO-HAYUHBIN
METOJi TIO3HAHHWA: HAOJIOJCHHE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIABUKEHUE THUIOTES,
AKCIIEPUMEHT M0 MPOBEPKE THUIOTE3, OOBsICHEHHE HalIogaeMoro sBieHus. Onucanue
(U3UYECKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Hemoncmpavuu.

1. MexaHnueckue, TeIUIOBBIE, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIEC

SIBJICHUSL.
2. ®duznueckue MpuOOPHI U MPOIEAypa NPAMBIX U3MEPEHUN aHAJIOTOBBIM U ITU(POBHIM
IpUOOPOM.

Jlabopamopnuie pabomuel u onvimol.

1. OmnpenenieHue LEHBI IeIeHUs IIKaJIbl U3MEPUTEILHOrO Mpudopa.

2. H3mepeHue paccTosTHUM.

3. Hsmepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MabIX TeE.

5. M3MepeHue TteMmIieparypbl MpPU TMOMOIIUA >KUIAKOCTHOTO TEPMOMETpA MW JIaT4YMKA

TEeMIIEpaTypHl.
6. IIpoBenenue wuccienoBaHHWs O IMPOBEPKE THIIOTE3bI: JAJbHOCTh MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIE, YeM OOJIbIIe BHICOTA MTyCKa.

Pa3znen 2. IlepBoHayasibHble CBeIeHUS 0 CTPOEHNH BellecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, MX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTRA.

JIBrkenne yactuil BemlecTBa. CBA3b CKOPOCTH JABHUKEHHSI YACTHUI[ C TEMIEpaTypoMu.
BbpoynoBckoe nBuwxkenue, muddysus. B3zaumoneicTBHe 4YacTHI] BEIIECTBA: MPUTSKEHUE U
OTTaJKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, KUJIKOCTEM U  TBEPIBIX
(kpucTammuyeckux) Teia. B3auMOCBs3b MEXIy CBOMCTBaAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHhIX COCTOSTHHM
BOJbI.

Hemoncmpavyuu.



Habnronenue OpoyHOBCKOTO JABUKEHUS.

Ha6mronenune nuddysun.

HaGnroneHue  sBIICHHMH,  OOBSICHSIOIIUXCS MPHUTHKCHUEM 15R105
OTTAJIKUBAHHUEM YaCTHI[ BEIIECTBA.

Jlabopamopnwie pabomol u onvimol.

1.

2.
3.

Ouenka JguaMmeTpa aroma METOJIOM  PSIO0B (c  ucnonb3oBaHUEM
dororpaduii).

OnbITel 1O HAOJIOACHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

OnBITH IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSDKCHHUSI.

Pa3pgea 3. /IBuKeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe ABmKeHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBWXKEHHE. (CKOPOCTE.

Cpennsia CKOpOCTb IPU HEPABHOMEPHOM JIBUKEHHUU. Pacu€T myTH U BpEMEHH IBUKCHMUSI.
SBneHne WHEPUUU. 3aKOH WMHEpUMU. B3anmoneicTBUE Tell Kak NMPUYMHA W3MEHEHUS
CKOpPOCTH JBWXEHHs Tell. Macca kak Mepa mHepTHOCTH Tena. [lmoTtHocTh BemecTBa. CBsA3b

IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMA BEILIECTBA.

Cuiia Kak XapakTepucThKa B3auMojehcTBusl Tenl. Cuina ynpyroctd M 3akoH ['yka.
N3mepenune cuibl ¢ TOMOIIBIO THUHAMOMETpA. SIBlIeHME TATOTEHUs U cuia Tsoxecth. Cuna
TSDKECTH Ha JApyrux rianetax. Bec tema. HeBecomocts. CrokeHHE CUJI, HAIIPABJIEHHBIX IO
onHOU npsamoii. PaBHoaelcTByromas cui. Cuiia TpeHus.

TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHUe B PUPOJIE U TEXHUKE.

Jlemoncmpayuu.

1
2
3
4.
5
6

Habutoienne MexaHu4eckoro JBUKEHHs Teja.

N3mepenre CKOpOCTH NPSIMOJIMHENHOTO ABUKEHUS.
Habutoienue siBjeHUsI UHEPIUH.

HaGnronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU Tell.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TE.

CrioxeHune CHil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnuie pabomuel u onvimol.

1.

Ornpenenenrue CKOPOCTH PaBHOMEPHOIO IBIKEHHS (IIApUKA B KUIKOCTU, MOJIEIH
ANEKTPUUECKOTO aBTOMOOUIIS M TaK Jajiee).

OmnpeneneHre cpeHE CKOPOCTH CKOJIbKEHHsI Opycka WM IIapuKa MO0 HAKJIOHHOU
MJIOCKOCTH.

Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsDKeHUs (edopMaiiun) mpy>KUHbBI OT
MIPUJIOKEHHOU CUJIBI.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHS OT Beca Teja U
XapaKTepa CONMPHUKACAIOIINXCS TOBEPXHOCTEMN.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH 1 ra3oB.



Hasnenne. CrocoObl yMEHBIIEHUS M yBEJIMUYEHHUs JAaBieHus. JlaBneHue rasa.

3aBUCHUMOCTbD JaBJICHUA Ta3a OT O6’BéMa, TCMIICPATYPHI. Hepez[aqa JaBJICHUA TBépI[I)IMI/I

TCJIaMH, KUJIKOCTIAMU W ra3aMu. 3akoH Ilackams. IIHeBMaTnyeckue MamIdHBL. 3aBUCHUMOCTH

JaBIICHUS JKUAKOCTH OT riryOuHbl. ['mapocraTmueckuii mapagokc. CooOIIalONIMecs: COCY/IbL.
['mapaBinveckne MeXaHU3MBbI.

AtMocdepa 3emuin u atmochepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS BO3IYLITHOU
obomouku 3emiun. OnbiT Toppuuennu. M3mepenne atMochepHOTo NaBieHUs. 3aBUCUMOCTh
aTMOC(EpHOTO JABJICHUS OT BBICOTHI HAJ ypoBHeM Mops. [IpuOopbl mnms u3MepeHus
aTMOC(EPHOTO JTaBJICHU.

JleiicTBHE )KUIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuBaroas (apXxumMe108a)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Jlemoncmpayuu.

A o

N

3aBUCHUMOCTbD JABJIEHUS raza OT TEMIEPATYPHI.

[Iepenava naBieHUs KUIAKOCTHIO U Ta30M.

Coobmiaroiuecs: CoOCy/bl.

I'mapaBnnaeckunii mpecc.

[IposiBienue necTBUst aTMOChHEpPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI OT 00BbEMa TOTPY)KEHHOM dYacTH Tela u
IJIOTHOCTHU JKUJKOCTH.

PaBeHCTBO BRITATKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue 1maBaHusd T IUIABAHWE WM TOTPYKEHHUE TeEJI B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU Tesa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnegoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYyKEHHOM B )KUIKOCTb
YacTH Tea.

OnpeneneHve BBITAJIKUBAIOIIEH CHIIBI, JEUCTBYIOLIEH HA TEJNO, MOTPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CHJIBI, JCHCTBYIOIIEHM HA TEJNO B
KHUJIKOCTH, OT MaccChl Tena.

OnebITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEN CUIIbI, JEHCTBYIOLIEN Ha
TEJI0 B KHUJIKOCTU, OT 00bEMa MOTPY>KEHHOU B )KUAKOCTb YaCTH TeJIa U OT IUIOTHOCTHU
AKUJIKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOAKM M OIpENEICHUE €€
IPYy30II0ABEMHOCTH.

Pa3zpnesn 5. PaGoTra 1 MOIIHOCTB. JHEPrHUsl.
Mexanudeckast pabota. MOITHOCTb.



IIpocTeie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs! IJI0CKOCTh. [IpaBuio paBHOBeCHS
pbiuara. [IpuMeHeHune npaBuiia paBHOBECHUS pblyara K 0JI0Ky. «30JI0TO€ IPABUIIO» MEXAHUKH.
KII/I mpocTsix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckass sHeprus. Kunetmdeckas W noreHuuanbHas dHeprus. IIpespamienue
OJIHOTO BHJIa MEXaHUYECKOI SHEPIUH B IPYroi. 3aKOH COXPAaHEHHUSI SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomol u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHHUA MNpPU PABHOMEPHOM JBWXKEHUM Teda IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue yClnoBUM PaBHOBECHS pblUara.

3. Hsmepenue KIIJI HaKIIOHHOM IIIIOCKOCTH.

4. V3yuyeHHe 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUH.

8 KUIACC

Pasnea 6. TenyioBblie IBJICHUA.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO--KUHETHYECKOH TEOPUU CTPOCHMS BEILECTBA.
Macca u pasMepsl aTOMOB M MOJEKYJ. OMNbITHI, MOATBEPKAAIOIMINE OCHOBHBIEC MOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOT0 COCTOSIHUM BemecTBa. Kpucraminueckue u
amopdubie Tema. OObSICHEHHME CBOWCTB Ta30B, >KUJIKOCTEW W TBEPABIX TEJI HAa OCHOBE
MOJIOKEHUI MOJIEKYJIIPHO--KUHETHYECKOW TeopnH. CMayuMBaHWE U KaNWUISIPHBIC SIBIICHHUS.
TennoBoe paclIMpeHne U CKaTHE.

Temneparypa. CBs3p TeMmepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBMIKEHHSI YaCTHLI.
Buytpennss osHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEW OHHEpruu: Temonepeaadya u
coBeplieHHne paboThl. Bupl Terionepeaaun: TEIONPOBOAHOCTb, KOHBEKIIMS, U3ITyUEHHUE.

KonuyectBo TemnoTel. YaenbHas TEIIOEMKOCTh BeUIECTBA. TemiooOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHUE TerioBoro Oanaxca. [InaBieHune u oTBepaAeBaHUE KPUCTAITUTMUECKUX
BEIIECTB. YJenbHas TeruioTa ruiaBieHus. [lapooOpasoBanue u koHaeHcanus. Mcmapenwe.
Kunenune. YnenbHas Temiota mapooOpa3oBaHMs. 3aBUCHUMOCTh TEMIEPATYphl KUIECHUS OT
aTMOC(EPHOTO JTaBJICHU.

BnaxHocTts BO31yXa.

DHeprus TOIIMBa. Y IeJIbHAs TEII0Ta CTOPAHUs.

[Ipunuune! padots! TerioBbix auratesneit KI1/1 terosoro nqeurarens.

TennoBble ABUTATENM U 3aIATA OKPYKAIOIIEH CPEJIbI.
3aKOH COXpaHEHUs U MPEBPALLEHNS SHEPTHH B TEILUIOBBIX MIPOLIECCAX.

Hemoncmpavyuu.
1. HabmroneHue 6poyHOBCKOTO JBUKECHHUS.
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Habmonenue nuddysumn.

Habmoienue siBjeHnii cMauiBaHUs U KaMJUTSIPHBIX SIBICHHM.

Habmoienue TemnoBoro pacumpeHust Ted.

M3meHeHre AaBieHus ra3a npyu N3MEHEHUN 00bEMa U HarpEeBaHUU WU OXJIXKICHUH.
[IpaBuna u3mMepeHus: TeMrepaTyphl.

Bunae! Termmonepenayn.

OxnaxkieHne Ipy COBEPIICHUH PabOTHI.

HarpeBanue nipu coBepiiieHIH pabOThl BHSITHUMH CHUJIAMH.

. CpaBHEHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

. HaGmronenue xuneHus.

. Habmonenne mocTostHCTBa TeMIepaTyphl IPH TUIABICHUH.
13.

Moienu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1.

2
3
4.
5

10.
11.
12.
13.

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI O BRIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.

OnbITeI IO HAOJIOACHUIO TEIIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TE.
Ornpenenenue JaBIeHUS BO3yXa B OaJIOHE HITTPUIIA.

OnbITHl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIAXKICHUS.

[IpoBepka ruUMOTE3bl JUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA >KUJKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue n3MeHeHusi BHyTpEHHEH YHEPTUU Teja B pe3yibTaTe TEIUIoNepeiadu u
pabOThI BHEIITHUX CHII.

UccnenoBanue siBjieHUs TEIIOOOMEHA NMPU CMEIIMBAHUU XOJIOIHON U TOpSYei BOJIBI.
Omnpenenenre KOJUYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOM MpHU TEIJIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LIUIIUHIPOM.

Onpenenenue yaenbHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue nmponecca UCIapeHusl.

Ornpenenenrue OTHOCUTEIBLHON BIIa)KHOCTH BO3/yXa.

Onpenenenue yAenbHON TEMIOTHI IJIABJICHUS JIbJA.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.
OnekTpu3anus Tel. J[Ba poja 3JIeKTpUYECKUX 3apsoB. B3auMonencTBue 3apsKEHHbBIX
ten. 3akoH KynoHa (3aBUCHUMOCTH CHJIBI B3aUMOJICHCTBHS 3apsSOKEHHBIX TEI OT BEJIUYHHBI

3apsIIOB M PACCTOSIHUSI MEXKTY T€JIaMu ).
OnekTpudeckoe nojie. Hanpsxk€HHOCTD 35iekTpudeckoro nosis. [I[puHnun cyneprno3uiun
ANEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIN 3JeKTpudeckui 3apsan. CtpoeHue

aToMa. HpOBO,ZIHI/IKI/I H JUDJICKTPUKH. 3aKoH COXpaHCHUA SJICKTPUUCCKOI'O 3apsaa.



DNEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHMSI 3JIEKTPUUYECKOro ToKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. J[eMCTBUS 3JEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DIIEKTPUYECKUN TOK B )KUIKOCTAX U razax.

Onextpuyeckasd wnenb. Cuia TokKa. JneKkTpuueckoe HampsbkeHne. ConpoTHBIICHHE
IPOBOJHUKA. YJIEIbHOE CONPOTUBICHHE BemecTBa. 3akoH Owma I ydacTKa LEMH.
[TocnenoBarenpbHOE U MApaIENbHOE COETUHEHUE ITPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 37EKTpUYECKOTo ToKa. 3aKkoH /[ xoyns—JIeHua. Dnekrpuyeckre nenu
Y TIOTPEOUTENH IIEKTPUIECKOM dHEpruu B ObITY. KOpoTKOE 3aMbIKaHHE.

[locrosiHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MaraHutHoe moJjie 3eMJIM U €ro 3HaueHHe I Ku3Hu Ha 3emiie. OmbIT
Opcrena. MarHuTHOE MOJIE SJIEKTPUUECKOTO TOKa. [[puMeHeHne 3eKTPOMarHuTOB B TEXHUKE.
JleliCTBHE MAarHUTHOTO TOJII HA MPOBOAHUK C TOKOM. DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.
Hcnonb3oBaHue 3JEKTpOBUTaTENIe B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABnenue anekTpoMarauTHOW HHAYKIMWK. [IpaBumno Jlenua.
DIIEKTpOreHepaTop. Cnioco0b1 MOJTYYEHUS AIEKTPUYECKOU SHEPIuMu.
DNEKTPOCTAHIIMHY Ha BO30OHOBIISIEMbIX UCTOYHUKAX SHEPTHUH.

Jlemoncmpayuu.

DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO M AEHCTBUE DIIEKTPOCKOIIA.

DJeKTpocTaTUIeCKast MHAYKIIUS.

3aK0OH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.

[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

W cTOYHMKM TOCTOSIHHOTO TOKA.

W R N o vk wWwN R

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
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. DNEKTPUYECKUHN TOK B KHUJIKOCTH.

=
=

. I'a30BbI1 paspsia.

[y
N

. I3MepeHne CHiIbl TOKa aMIIepMETPOM.

[y
w

. U3mepeHue 31eKTpuYecKoro Harpsi>KeHUs! BOJIbTMETPOM.

|_\
o

. Peocrar u MmarasuH cOIpOTUBIICHUHN.

[y
(92

. BzanMoierictBre MOCTOSHHBIX MAarHUTOB.

=
(o))

. MOHGHHpOBaHI/Ie HCBO3MOXHOCTH Pa3ACICHUA IIOJJIOCOB Maruura.

=
~

. MOHGHHpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MarHuTOB.

[EEY
0o

. OneIT Dpcrena.

[EEY
(e}

. MarnuTHoe€ 1oJie Toka. DJIEKTPOMarHur.

N
o

. JleicTBHE MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
. DJEKTPOABUTATEIIb MOCTOSTHHOTO TOKA.

N
=



22.
23.
24.
25.

HccnenoBaHue sIBIEHUS 2JIEKTPOMATHUTHON MHAYKIIHH.

OnebiTel @apagnes.

3aBUCUMOCTh HapPABIICHHUS] HHIYKIIHIOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHS.
DNEeKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

A T o

10.
11.
12.

13.
14.

15.

16.
17.

18.
19.
20.
21.

OnpIThl IO HAOTIOJEHUIO 3JEKTPU3ALMH TE€J UHAYKIUEN U P COPUKOCHOBEHHH.
HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO MO HA MPOBOJAHUKHU U JIUDJIEKTPUKH.
COopka u npoBepka padboThI JIEKTPUUYECKOMN IIEMU TTOCTOSHHOTO TOKA.

N3MepeHne u peryimpoBaHUe CUJIbI TOKA.

N3MepeHne u peryimpoBaHUE HATIPSKEHUS.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILIETO YEPE3 PE3UCTOP, OT CONMTPOTUBIICHUS
pe3ucTOpa U HANPSKEHUS HAa PE3UCTOPE.

OnbITEI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUJIOMIA[HA IONEPEYHOrO0 CEUYECHUS U
Marepuarna.

[TpoBepka mpaBuiia CIIOAKEHUS HAMIPSKEHUM ITPU [TOCIEA0BATEILHOM COCIMHEHUU JBYX
PE3UCTOPOB.

[TpoBepka npaBuia AJig CHIbI TOKA MPU MapauIeIbHOM COETMHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI JIEKTPUUIECKOIO TOKA, UIYILEr0 Yepe3 PE3UCTOP.
OnpeneneHre MOIHOCTY MIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.
HccnegoBanue 3aBUCHMOCTH CHIIBI TOKA, UIYILETO YEPE3 JIAMIIOUYKY, OT HaNpPsHKEHUS
Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnegoBanre MarHUTHOTO B3aUMOICMCTBUSI TOCTOSIHHBIX MarHUTOB.

N3yuenue MarHUTHOTO MOJISl TTOCTOSIHHBIX MarHuToB TIpU UX
O0OBEIMHEHUH U Pa3JICIICHUH.

HccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOACHCTBHS KATYIIKA C TOKOM U
MarHuTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

N3ydenue neiicTBUSI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.

N3mepenne KII/I anexrpoaBuraTeIbHON yCTaHOBKH.

OnpITHl MO MCCIEIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOM WHIYKIUU: HCCIEIOBaHUE
W3MEHEHUM 3HAYEHUs U HaIpaBJIEHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nena 8. Mexannueckue siBJICHHUS.



Mexanuueckoe nBrxeHue. MarepuanbHas Touka. CucreMa oTcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBWKEHHsS. PaBHOMEpHOE MpsAMOJIMHEWHOE [BWXeHue. HepaBHomepHOE
NpSAMOJIMHEWHOE ABMWKeHHE. CpelHsAsl U MIHOBEHHass CKOPOCTh Tella P HEPAaBHOMEPHOM
JBHKCHUH.

Yckopenue. PaBHoyckopeHHOE npsMoauHeiiHoe ABuxkeHne. CBodoaHoe najaeHue. OnbIThl
lamunes.

PaBHOMepHOE ABMKEHHE MO OKpyxkHOCTHU. [lepnoa u yactora obOpamieHus. Jluneiinas u
YIJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IlepBoiii 3akoH HptoToHa. Bropon 3axkon Herotona. Tpernit 3akon Herotona. [IpuHImn
CYyHEPIO3ULIMU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUsS CKOJIBKEHHs, CUia TPEHUS
II0OKOs1, IpYyTU€ BUABI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHUPHOIO TATOTEHHs. Y CKOPEHUE CBOOOJHOTO MaJCHHS.
JBrxenue 1iaHer Bokpyr ComHua. IlepBas kocmmueckas ckopocTb. HeBecoMocTe
[IEPErpy3KH.

PaBHOBecue MaTepuanbHON TOUKH. AOCOIIOTHO TBEPIOE TeI0. PaBHOBECHE TBEPIOTO Tela
C 3aKpEIUIEHHOM OChIO BpaiieHus. MomeHT cuibl. LleHTp TskecTn.

Nmnynsc Tena. M3menenne ummyinbsca. IMIyasc cuiibl. 3aKOH COXPaHEHHsI MMITYJIbCA.
PeakTuBHOE 1BUXKEHUE.

Mexanuueckasi paboTa U MOIIHOCTb. PaboTa cun TsxkecTu, ynpyroctu, Tpenus. CBs3b
SHepruM M pabotsl. IloTeHManbHas SHEprus Tena, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loreHunanbHass dHepruss cxarod npyxuHbel. Kunernueckas odHeprusa. Teopema o
KMHETUYECKOW SHEPTUHU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Hemoncmpauuu.

1. HaGnrogeHne MeXaHMYECKOTrO JIBHKEHHSI Te€Jla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHHME IyTEH U TPACKTOPUIN JIBMXKEHHS OJHOTO M TOTO XKE TeJa OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

N3mepeHne cKkOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue npu3HaKOB PAaBHOYCKOPEHHOIO IBUKEHUS.
HaGnronenue aBu>XeHUs Tella Mo OKPYKHOCTH.

o v koW

Habmronerne MeXxaHMIECKHUX SBIICHHUM, ITPOUCXOIAIINX B CUCTEME OTCUETa « Tenexkay
pHu €€ paBHOMEPHOM M YCKOPEHHOM JIBI)KCHHH OTHOCHUTENIbHO KaOnuHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHMS Tejla OT MACChl TeJla U JEUCTBYIONIEH HA HETO CHUJIBI.

8. HaOmronmenue paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEJL.

9. M3MeHeHue Beca Tena npu yCKOPEHHOM JBUKEHUH.

10. [lepenaya nmmnynbca nmpu B3auMOJIECUCTBUU TEN.

11. [IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOJICHCTBUU TEll.

12. CoXpaHEHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJECHCTBUHU.



13.
14.
15.
16.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUH.

Habmoienne peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHNYECKON YHEPTHH MIPU CBOOOTHOM IMaICHUH.

CoxpaHeHHe MEXaHUYECKON IHEPTUU NPH JIBHKEHUH TEJa MO ACHCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTta i pa3roHa M JAJbHEUIIEr0 PaBHOMEPHOI'O JIBHIKEHUS
IIapUKa WIN TEJIEKKH.

Omnpenenenue cpeAHel CKOPOCTH CKOJIBXEHHS OpycKa WM JBUKCHHS IIapuKa IO
HaKJIOHHOW IIOCKOCTH.

OmnpeneneHre yCKOpeHUsl Tena NMPU PABHOYCKOPEHHOM JIBUKEHUHM IO HAKIOHHOMN
IUIOCKOCTH.

HccnegoBanune 3aBUCUMOCTH ITyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JIBMXKEHHUH 0€3
HAYAJILHOM CKOPOCTH.

[IpoBepka TruUIIOTE3bl: €CIM NPU PABHOYCKOPEHHOM [BWKEHHHM O€3 HaudaJbHOU
CKOPOCTH IyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MPOMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBXKEHHS OT CHJIbI HOPMaJIbHOTO
JaBJICHUS.

Onpenenenne Ko3hPUIIMEHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHUS TPU PABHOMEPHOM JBMKEHMHU Teja 110
TOPU30HTAIILHOM ITOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YIPYTrOCTH MPU MNOABEME Ipy3a C HCIOJIb30BAHUEM
HETOABUKHOTO U MOJABUXKHOTO OJIOKOB.

N3yuyeHune 3aKoHa COXpaHEHUS SHEPTHH.

Pasznen 9. Mexanuveckue Kos1e0aHus U BOJIHBI.
KonebarenbHoe aBmxeHne. OCHOBHbIE XapAaKTEPUCTUKHU KOJIEOAHUM: MEPHOJ, YacToTa,

aMIumMTyna. MaremaTuuecknii W NOpPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Ipu

KO0JIEOATEIILHOM IBHKEHUH.

3atyxaronue konebanus. BeiHyk/1eHHbIe KoieOanus. Pesonanc. MexaHnueckre BOJIHBI.

CBoiicTBa MEXaHMYSCKHUX BOJIH. HpOI[OJ'IBHBIe " ITOIICPCUHBIC BOJIHBI. I[J'H/IHa BOJIHBI U CKOPOCTb

e€ pacrpocTpaHeHusl. MeXaHM4YeCKHUE BOJIHBI B TBEPJOM TEJE, CCUCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHppa3Byk U yIbTpa3BYK.

Hemoncmpauuu.

1.

2
3.
4

Habmronenue konebanuii Tea moa IeMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BeIHYKIEHHBIX KOJICOAHMI B pe30HaHCA.

PacnipocTpaHeHne Mpo10IbHBIX M MOTIEPEYHBIX BOJIH (HA MOJICTIH).



5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKUU PE30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue 4YacToThl | nepuojia  KoJebaHU MaTeMaTH4ecKoro
MasiITHUKA.

2. Ompepenenne 4acTOThl U IEpUOJa KOJeOaHUN MPY>KUHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCMMOCTH TepHojaa KoieOaHWN MOJBEIICHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.
4. HccnenoBaHre 3aBUCMMOCTH NEPHOJA KOJEOAHUI NMPYKUHHOTO MAasTHUKA OT MacChl
rpysa.
5. IlpoBepka HE3aBUCMMOCTU IMepuOJa KOJECOAHWW Tpy3a, MOJABEUIEHHOIO K HUTH, OT
MAacchl rpysa.
6. OmnbITbl, JEMOHCTPUPYIOUIME 3aBHCHUMOCTh IE€pUOAA KOJEOAHUN MPYKUHHOIO
MasgTHHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3MepeHue yckopeHusi CBOOOHOIO MaICHUS.
Paszpges 10. D1eKTpOMarHuTHOE 1M0J1€ U JJIEKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMarHuTHOE I0JIe. DJIEKTPOMArHUTHbIE BOJIHBI. (CBOMCTBA 3JIEKTPOMATHUTHBIX
BoiH. lllkanma »1EeKTPOMAarHUTHBIX BOJIH. Vcrmosib30BaHWE SJIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBS3U.
DJIeKTpOMarHuTHas nmpupoaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.
Hemoncmpavuu.
1. CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnuie pabomul u onvimol.
1. VI3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOILbIO MOOUIIBHOTO TeJe(oHa.
Pa3gen 11. CBeToBLI€e SIBJIEHUS.
JlyueBas momenb cBeta. Mcrounuku cBera. [IpsMonMHEHOE pacnpOCTpaHEHHE CBETA.
3atmenns Connua u JIynsl. Otpaxenne ceta. [1nockoe 3epkano. 3aKOH OTpa)XEHUs CBETA.
[Ipenomnenue cBera. 3akoH npejaomiieHus cBeta. [lodHoe BHYTpeHHEE OTpaKeHUe
CBeTa. Hcnonb3oBaHue MOJHOTO BHYTPEHHETO OTpaXEHUsI B ONTHYECKUX
CBETOBOJAX.
JIunza. Xox nydeir B smH3e. OnTudyeckas cucrteMa (oroamnmapara, MHUKPOCKOINA U
Teneckona. ['a3 kak onTudeckasi cucteMa. bJM3opyKocTh U JalnbHO30PKOCTb.
Paznoxenue Oemoro cBera B cmekTp. OmbiTel HbtoToHa. CrokKeHHE CIEKTPaTbHBIX
uBeToB. Jucnepcus ceera.
Jemoncmpayuu.
1. IIpsMmonuHENHOE pacpOCTPAHEHHUE CBETA.
2. OtpaxeHue cBerTa.



W e N o U kAW

[TosyueHnne n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTuyeckuii CBETOBOJ.

Xop j1ydeil B coOuparoniei JnH3e.

XOJI ayder B pacCEUBAIOUIEH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpunumn aeiictBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Moens rinasa.

11. Pa3nosxenue 0enoro ceera B CIICKTD.
12. HonyquI/Ie OeJoro cBeTa IIpH CJIOKCHUU CBCTA PA3HBIX IBCTOB.

Jlabopamopnwie pabomul u onvimol.

1.
2.

No v ok~

HccnenoBanue 3aBUCMMOCTH YIJIa OTPaKCHMsI CBETOBOTO JIyda OT yrja I1aJeHUsl.
N3yuenune xapakTepUCTUK N300paKEHUs IIPEIMETA B INIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCUMOCTH yIila IIPEJIOMIICHHUS CBETOBOIO JIy4ya OT yIjla IIaJIcHUs Ha
I'PaHULE «BO3LYX—CTEKIION.

[Tonmyuyenne n300paskeHUH ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenne GOKYCHOTO PacCTOSHUSA M ONTHYECKON CHUIIBI COOMPAIOLIEH JTUH3BI.
OmnbITHI IO Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OneITEl IO BOCHPUATHIO I[BETA MPEIMETOB IPU MX HAOJIIOJEHUM Yepe3 LBETOBBIC
(UIBTpBHL.

Paszpnes 12. KBaHTOBBIC SIBJICHHS.
Omneitel Pe3epdopaa u nnanerapuas mojaenb atroma. Mogens atoma bopa. cnyckanue u
IorJionieHre ceeta aromom. KBaHTel. JInHEeYaTbIie CIIEKTPHI.

PamunoaktuBHocTh. Anbda-, Oera- u ramma-uznydeHusi. CTpoeHHUE aTOMHOTO spa.

Hyknonnas momens aromHoro siapa. M3orombsl. PagnoaktuBHBIE npeBpaiieHus. [lepuon
ITOJTypacIiaia aTOMHBIX SAED.
SAnepHbie peakuu. 3aKOHBI COXPAHEHHS 3apPsAI0BOIO U MACCOBOTO YMCE. DHEPIUs CBA3U

aTOMHBIX snep. CBs3p Macchl M dHepruu. Peakuuum cuHTe3a m neneHus saep. McTtounukn
sHeprun CoJHIA U 3BE3.
SnepHas sHepreTuka. JlelcTBrs paAMOaKTUBHBIX U31yYEHUN HA )KUBbIE OPTraHU3MBI.

Hemoncmpauuu.

1
2
3
4.
5
6

CnekTpbl U3ITy4EHUS ¥ TTOTJIOIICHUS.

CnexTpsl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/a.

Ha6nronenue tpexoB B kamepe Buibcona.

PaboTa cuéTunka HOHUBHPYIONTUX U3TYyUCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomet u onvimot.



1. HaOmroneHue CrijiomHbIX U JUHENYATBIX CIEKTPOB U3ITyUEHMUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHME SHEPIUM YACTHUIBI 110 TOPMO3HOMY IyTH (1O

dboTorpadusm).

3. M3mepeHnue pagnoakTuBHOrO (oHa.

IHoBTOpPHTEIBLHO-0000 1AM MOYTb.

[ToBTOpHUTENBEHO--0000AIOIIMI  MOJYJIb NpPEAHA3HAYEH [UIsl CHCTEMATH3aluu H
0000IIEHUsT TPEIMETHOTO COJAECPKAHUS W ONbITA JEATEIbHOCTH, NPHUOOPETEHHOTO INpHU
M3YYECHHUU BCEro Kypca (PU3UKH, a TakKe JUIsl TIOJrOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY
’K3aMeHy Mo (Hu3HKe 1715 00yUaroUIXcs, BEIOPABIINX 3TOT YUEOHBIHN MpeIMeET.

IIpy wW3y4yeHUM [AaHHOTO MOIYJIA PEAIN3YIOTCS W CUCTEMATU3HPYIOTCS  BUIBI
NEeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEYMBAETCS JIOCTHKEHUE MPEAMETHBIX H
MeTanpeIMETHBIX [IAHUPYEMBIX PE3YyJIbTaTOB 00yueHus, (OpMHUpYyeETCs €CTECTBEHHOHAYYHAas
IPAaMOTHOCTBh: OCBOCHHME HAyYHBIX METOJOB MCCIIEOBAaHUS SIBICHUN NPHUPOABI U TEXHUKH,
OBJIAJICHUE YMEHHSIMU OOBSICHATH (PU3UUYECKHE SIBJIICHUSA, MPUMEHSS IOJTY4YEHHBbIE 3HAHMS,
pemaTh 3a7ja4i, B TOM YKCJIe KAU€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMANBEHO AEATEIBHOCTHBIN XapaKTep JAHHOTO pa3Jielia pealn3yeTcs 3a CUET TOTO,
YTO 00yYaroIMecs BBITOIHSIOT 33JJaHUsA, B KOTOPBIX UM MPEIIaraeTcs:

Ha OCHOBE MOJYYEHHbIX 3HAaHUH paclo3HaBaTh U HAYYHO OOBSICHATH
¢usnueckue SBICHUS B OKpPY)KAIOIIEW MPUPOAE U IMOBCEAHEBHOM XHM3HHU; HUCIOJIb30BaTh

Hay4yHbIE METO/IbI HCCIIeI0BaHus (PU3NUYECKUX SIBJICHUHN, B TOM
YUCIIe JUIsl IPOBEPKH FMIIOTE3 U MOJYUYEHHS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAayYHbIE OCHOBBI HauOOJE€e BaXKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HaIlpuMep, MPaKTUYECKOTO HMCIIOJIb30BAaHUS PA3JIMYHBIX HCTOYHUKOB 3HEPIMM HA OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHUS BCEX U3BECTHBIX BU0B SHEPIHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenne ¢u3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMNpaBJICHO Ha
JTOCTIKEHUE TUIHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB.

B pesynbraTte wu3yueHuss (U3MKKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy
oOyuarotierocs OyayT cpopMUpOBaHbI CICIYIONINE TMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) NAaTPUOTUYIECCKOI'0O BOCIMTAHUSA

0 nposBieHne HHTEpeca K HCTOPHM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON
bu3nuecKoil HayKu;

0 meHHOCTHOE OTHOIIEHUE K JIOCTHXKCHHSM POCCHHCKHX Y4YEHBIX--(DU3UKOB; O 2)
rPaKIAHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

0 roToBHOCTb K aKTUBHOMY YYAacTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX U
THUYECKUX MpOoOJeM, CBA3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JOCTHKEHUM
du3uKy;

0 oco3HaHue BaXKHOCTH MOPAIbHO--3TUYECKUX MPUHIUIIOB B JCATEIBHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS

0 BocnpuATHEe >SCTETUYECKUX KayecTB (PU3MYECKONM HayKu: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH; O 4) LEHHOCTH HAYYHOI'O
NMO3HAHUA:

0 oco3nanue MEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BaXKHENIIEH COCTABIIAIOILEH KYIbTYPHI;

0 pasButme HayyHOW JIOOO3HATENBHOCTH, MHTEpECa K MCCIEAOBATEIbCKOU
NEeSATENBHOCTH;

5) ¢opmupoBaHusl KyJbTYPbI 310POBbSI H 3MOLMOHAJIBHOI0
Os1aromoJry4ust:

0 oco3Hanume 1EHHOCTHM ©Oe3zonmacHOro o0Opa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXXHOCTHU MPaBUIJI OE30MMACHOTO MOBEACHHS HA TPAHCIIOPTE,
Ha JIOpOrax, C 3JeKTPUYECKHUM U TEIUIOBBIM 000pYAOBaHHUEM B JOMAIIHUX YCIOBUSIX;

O chopmupoBaHHOCTH HaBbIKa pedIeKCHUU, TPU3HAHUE CBOETO IpaBa Ha OIIUOKY U
TaKOTI0 JK€ MpaBa y APyroro 4ejaoBeka; 0 6) Tpy10BOro BOCIIUTAHUS

0 akTuBHOE y4YacTHE B pEUIEHWH TMPAKTHYECKUX 3a7ad (B paMKaxX CEMbH,
00pa3oBaTeIbHONM OpraHU3allM, TOpPOoJa, Kpas) TEXHOJIOTMYECKOW M COLMaTbHOU
HaIPaBJICHHOCTH, TPEOYIOIMNX B TOM YUCIIC U (PU3NUECKUX 3HAHHM,



- [0 wHTEpec k mpakTHUYECKOMY H3y4eHHIO mpodeccuil, cBsI3aHHBIX ¢ (pu3uKoif; O 7)
JKOJIOTMYECKOT0 BOCIIUTAHMSA:

« [0 opuenranusi Ha TpUMeHeHHE (HU3MUECKUX 3HAHUUM IS pelieHus 3a/1ad B o0JacTu
OKPYXKAIoIlled cpepl, IUIAHUPOBAaHUS IIOCTYIIKOB M OLCHKH HMX BO3MOYKHBIX
IIOCJIEICTBUN JUIs1 OKPY2KAIOLIEN CPEIbI;

« 0 oco3Hanue rinobanbHOro Xapakrepa 3K0JIOTHYEeCKUX MPoOJIeM U MyTeW UX PEIICHNUS;
« 8) ajanTanuu K U3MEeHSIIOIIUMCS YCJIOBHSIM COLUATbHON U MPUPOIHOI Cpeabl:

« [0 norpebHOCTh BO B3aMMOJECHCTBUM IPU BHINOJHEHUH HCCIEAOBAHUNA U NPOEKTOB
(¢u3nYeCcKOi HAIIPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;

« [0 moseimexnue YPOBHA CBOEH KOMIIETCHTHOCTH qcpe3 MMPAKTHICCKYIO ACATCIIBHOCTD,

« 0 norpedbHOCTH B JOPMHUPOBAHUU HOBBIX 3HAHHI, B TOM YUCIE (OPMYIHPOBATH UJIEH,
HOHATHUSA, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBJICHUSX;

- 0O oco3nanue neduuUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

0 nianupoBaHue CBOETo pa3BUTHA B MPUOOPETEHNH HOBBIX (DU3NUECKUX 3HAHUN;

- O CTPEMJICHUC AaHAJIM3UPOBATL MW BBIABJLITH B3aHMMOCBA3HU IIPHUPOIALI, O6IH€CTB3 )51
3KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIb30BaAaHHUECM (1)I/I3I/I‘ICCKI/IX 3H&HPII>1;

« 0O omenka cBoux AeWCTBUI C YUETOM BIMSHHUS Ha OKPYKAIOIIYIO CPey, BO3MOMXKHBIX
[JI00AJTBHBIX MTOCJIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOGHHMS TIporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi y oOyuatomierocsi OynyT copMupoBaHbI MeTAaNpeAMeTHbIe Pe3yJbTaThl,
BKJTFOYAIOIIUE TI03HABATEIbHBIC YHUBEpPCAIbHBIC Y4YCOHBIC IEHCTBHS, KOMMYHHKATHUBHBIC
YHUBEpCaIbHbIC YUeOHBIC ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIBHBIC YyUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

ba3oBble Jilornueckue aeiicTBUA:



BBISIBIISITH 1 XapaKTEPU30BaTh CYIECTBEHHBIE TIPU3HAKH 00OHEKTOB
(s1BNIEHUI );
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(pUKAIIMU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHSI B pacCMaTpUBAeMbIX (haKTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYMHHO--CIICICTBEHHBIE CBS3M MpPU H3YyYCHHU (PU3UUECKUX
SIBIICHUH U TIPOIIECCOB, JIeJaTh BEIBOJIBI C HCTIOJIB30BAaHUEM JETYKTUBHBIX U
UHIYKTUBHBIX YMO3AKJIIOUYEHHUH, BBIIBUTaTh THUIOTE3bl O B3aMMOCBS3SX
(u3NYECKUX BEJUYMH;

CaMOCTOATEIBHO BBIOMPATH CIIOCOO pelieHusl y4eOHOU (pU3HUeCcKOn 3a1auu
(cpaBHEHHE HECKOJBKMX BapHaHTOB peUICHMs, BbIOOp Haubosee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIb30BaTh BOIIPOCHI KAK MCCIEN0BATENbCKUI HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJIEHHOMY ILJIAHY OIIBIT, HECTOKHBIM
bu3MUecKuil DKCIEPUMEHT, HEOOJbIIOE HCClIe0oBaHue (HU3UIECKOTO
SABJICHUS;

OIICHMBaTh HAa TPUMEHUMOCTh W  JIOCTOBEPHOCTH HWH(MOpPMAIIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS TN IKCTICPUMEHTA;

CaMOCTOSITeNIbHO (POPMYJTUPOBATH 00OOIIEHUS U BBIBOJIBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JIalbHEHINIEEe pa3BUTHE  (DPUINIECKUX
MPOIIECCOB, a TAKKE BBIJBUTATH MPETOI0KEHUS 00 X Pa3BUTUHM B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

IPUMEHATH Pa3IU4HbIE METO/bI, UHCTPYMEHTHI U 3aIllpOChl IIPU MOUCKE U
oTOope MH(POPMALMKU WA JAHHBIX C YYETOM NPEIJIOKEHHOM ydeOHOMH
dbuznyeckoit 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh WH(POPMALIUIO
pa3IMuYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,

CaMOCTOATENIbHO  BBIOMpAaTh ONTUMAJbHYIO (opMy MpeacTaBiICHUS
uHbOpMallMl M WUIIOCTPUPOBATH peIlaeMble 3aaydl  HECIOKHBIMU
CXe€MaMH, AuarpaMMaMi, HTHOU TpauKoi 1 UX KOMOWHAIIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XoAe OOCyXAeHHs y4eOHOro marepuaina, pe3ysibTaToB J1a0OpaTOPHBIX
paboT M POEKTOB 33J]aBaTh BOIIPOCHI MO CYLIECTBY 00CY>KIaeMON TEMBI U



BBICKA3bIBaTh HJICH, HAIICJCHHBIC HAa PEIICHUC 3aJa4yd M IOJCpKaHUE
0J1aroKeaaTeIbHOCTH OOIIEHHUS,

COTIOCTaBIISAITh CBOM CYXICHUS C CYXICHUSMU JPYTUX YYaCTHHUKOB
auanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO IMO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYHO MPECTABIATh PE3YIBTATHl BHITOJTHEHHOTO (PU3MUECKOTO OIBITA
(9KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

MTOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBAa KOMAH/THON ¥ WHINBUTyaJIbHON
paboOTHI IPH PEIICHUHM KOHKPETHOM (PH3NYICCKOM TIPOOIEMEI;

MPUHUMATh eI COBMECTHOU NEATEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
mo e€ JOCTIKCHHUIO: paclpeleNiaTh PpOdH, OOCYXKIaTh IPOIECCHl U
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOICH;
BBITIOJTHATH CBOIO YacTh pa0bOTHI, TOCTUTAS KAaYECTBEHHOTO pe3yiIbTaTa Imo
CBOEMY HaIlpaBJICHUIO M KOOPJIUHUPYS CBOH JICHCTBUS C APYTUMHU WiCHAMHU
KOMaH/IbI;

OIICHWBATh KA4e€CTBO CBOETO BKJIaJa B OOIMIWU MPOAYKT MO KPUTEPHSIM,
CaMOCTOSATEIEHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsAX, TPEOYIOMUX
JUIS pelieHns (U3NUeCcKux 3HaHUi;

OPUEHTUPOBAThCS B  PA3NIMUHBIX MOAXOJAX NPHUHIATUS  pELlICHUH
(MHOUBUAYyaJIbHOE, MPUHATHE PEUICHUs B TpYyIIEe, MPUHITHE pELICHUN
Tpynmom);

CaMOCTOATENIbHO COCTABJISITh AITOPUTM PEIIEHUs (PU3NYECKON 3a/1aun U
IUTaHAa HUCCIICAOBAHUA C YU4ETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IMpeJiaraeMble BapuUaHThl pelIeHuit; O
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYAallMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTH)KEHHS  (HEAOCTM)KEHUS) Pe3yJbTaToOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JIESITEILHOCTh (B TOM YHUCJE B XOJ BBINOJTHEHUS
(¢u3NyecKoro MCCIEOBAaHMUS WM TPOEKTa) Ha OCHOBE HOBBIX



OOCTOSITEILCTB, W3MEHHMBIIMXCS CHUTYyalluid, YCTAaHOBJICHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa IIeJIU U YCIOBUSAM;

CTaBUTh €051 HA MECTO JIPYroro 4YeloBeKa B XOJI€ CIiopa WK JUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYroro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpHU pelieHUuu (PU3NYECKUX 3a/1ayu Uiu
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy oOyueHus B 7 KJacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh  MOHATHS:  (PU3WYECKHE W  XUMHUYECKHE  SBIICHUA,
HaOJIOICHUE, HKCIIEPUMEHT, MOJIE]b, THUIOTE3a, €IWHUIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeullecTBa (TBEpAOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHHYecKoe JABI)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TNPSIMOJUHEHHOE), TPACKTOpUs, PaBHOACHCTBYIOIIAs
cuna,  aedpopmamus  (yopyras, — IJIacTU4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHUs (auddys3us, TEIUIOBOE IBMKEHHWE YACTHI] BEIIECTBa,
paBHOMEpPHOE  JBW)KCHHE, HEPaBHOMEPHOE JBW)KCHHE, HHEPIHS,
B3aMMOJICUCTBUE TEJ, PaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO
BpaIleHus, epeaava JaBacHUs TBEPABIMU TEJIaMH, )KHUIKOCTSIMHU U Ta3aMH,
aTMoc(pepHOE JaBlieHWE, IJIaBaHHWE TeJ, MPEBpAIICHUS MEXaHUYeCKOU
DHEPTUN) M0 OMUCAHUIO MX XapPAaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3WYECKUX SIBICHUH B
OKpY)XalIlleM MHUpe, B TOM 4YHclie (U3NYECKUE SBJICHHS B TMPHUPOJC:
MPUMEPHI JBIKCHUS C Pa3UYHBIMU CKOPOCTSIMH B JKMBOW M HEKHUBOU
NpUpoAC, JCHCTBHUE CHIIBI TPEHUS B TPUPOJEC M TEXHUKE, BIIHSHHUE
aTMOC(EPHOTO JIaBJICHUSI HAa KMBOW OpPTraHW3M, IJIaBaHUE PBIO, phIYard B
TeJIe YeJOBeKa, MPU 3TOM MEePEeBOIUTH MPAKTUUYECKYIO 337auy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN U (DU3UUYECKUE SBIICHUS, UCTIONB3YS
dbusnyeckre BennInHbI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BPEMSI, ITYTh,
CKOpPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJa TSDKECTH, BEC Tena,
CUJIa TPEHUs, 1aBlieHue (TBEPOTO Tena, )KMIKOCTH, ra3a), BHITAIKUBAIOIIAs



CWJIa, MEXaHuueckass paboTa, MOUIHOCTb, IUIEYO CHUJIbl, MOMEHT CHIJIbI,
KOA(PGUIIMEHT TOJE3HOTr0 JEWUCTBUS MEXaHHU3MOB, KHHETHYECKas W
NOTEHIMAIbHASL JHEPTUs), NpPU ONHUCAHUM TPABUIBHO TPAKTOBATh
(bU3UYECKUI CMBICIT UCTIOJIb3YEeMbIX BEIMYHUH, UX 0003HAYCHUS U €TMHUIIBI
bu3MYeCKUX BEJIMYMH, HAXOJIUTh (POPMYIIbI, CBS3BIBAIOUIUE JAaHHYIO
(GU3MYECKYI0 BEJIIMYMHY C JPYTMMH BEIUYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEM (U3MUECKMX BEJIMYUH; XapaKTEepPU30BaTh
CBOMCTBa Tend, (hpU3MUECKHE SBICHUS U TMPOIECCHI, MCHOIB3Ys MpaBuia
CJIO’KEHHMS CUJI (BIOJIb OJTHOM TIpsiMOit ), 3akoH I'yka, 3akoH [lackais, 3akoH
Apxumena, MpaBUII0O paBHOBecHs pbiyara (0JI0Ka), «30JI0TOE IMPABUIION»
MEXaHHKH, 3aKOH COXPAHEHUS MEXAHUYECKOM SHEPIHH, IPU STOM JaBaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA W 3alUChIBaTh €r0 MaTeMaTU4YeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3UUECKUE SABJICHHS, IPOLIECCH] U CBOWMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCTE€ CHUTyallUl MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATH MPUYUHHO--CJICACTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (hM3MUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumats pacuy€THhle 3amadyd B |—2 JEHUCTBUS, WCMOJIB3YyS 3aKOHBI M
dbopmyIbl, CBsI3BIBAIONIME (DU3UYECKHE BEJIMYMHBI: Ha OCHOBE aHaIM3a
YCIJIOBHS 3a/1a4y 3aMMChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUECKHE
BENTUYUHBI B (OPMYJIBI M TPOBOAUTH PAcu€Thl, HAXOJIUThH CIPABOYHBIC
JTaHHBIE, HEOOXOJUMBIE JIsl PEIICHMS 3a]a4, OLEHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOKHO PEIIUTh TPU MTOMOIIU
(U3MYECKUX METOJIOB, B OTIMCAHUH MCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
MPEANOJIOAKEHUE (TUIIOTE3Y ), pa3IN4aTh U UHTEPIPETUPOBATH IMOTYyUCHHBIH
pe3ynbTaT, HaAXOAUTh OLIMOKKA B XOJI€ ONBITA, JeiaTh BBIBOJBI MO €ro
pe3yJibTaram;

MPOBOJUTH OMBITBI 1O HAOMIOJAEHUI0 (UUYECKUX SBICHUM WU
(bU3HYEeCKUX CBOWCTB Tel: (hOPMYITUPOBATH MPOBEPSEMbIE
MPEANOoJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMS,
3aMUCBhIBATh X0/ OMbITA U (POPMYITUPOBATH BHIBO/IHI;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHM, Macchl Tela,
o0béMa, CUJIbl M TEMIEpPaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3ANMUCHIBATH TOKa3aHUS NPUOOPOB € YUETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHU;



IPOBOJAUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BEIIMYUHBI OT
JIPYrol € HCHOJBb30BAHUEM MPSAMBIX H3MEPEHHHN (3aBUCUMOCTH MYTH
PABHOMEPHO ABHXKYILIErOCs TeJIa OT BPEMEHU ABMKEHUS TeJIa, CUIIbI TPCHMUSI
CKOJIbKEHHUSI OT Beca Teja, KauecTBa 0OpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOLIAJHM COIPUKOCHOBEHHS TEJN, CHIIbI
yIPYrOCTH OT yAJUMHEHHs MPYKUHBI, BHITAIKUBAIONIEH CHUIIBI OT 00BhEMa
NOTPYKEHHON YacTH Teja U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
TUTaBaHMSI T€J, YCIIOBUI paBHOBECHS pbluara v OJI0KOB), y4acTBOBATh B



IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUs, COOMpAaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUs, Clenys MPEAJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJTYYCHHOW 3aBUCHUMOCTH (DHU3MUECKUX BEIUYUH B BUJIE
NOPEJIOKEHHBIX TaOIUIl U TpauUKOB, AENaTh BBIBOJBI 0 pe3ysibTaTaM
UCCIIEJOBAHMSI;

IPOBOAUTH KOCBEHHBbIE H3MEPEHUS (UBNYECKUX BEIUYUH (IJIOTHOCTD
BELIECTBA )KUJIKOCTH U TBEPIOTO TEJa, CUJIAa TPEHUSI CKOJIbKEHMUSI, 1aBJICHUE
BO3/lyXa, BBITAIKHUBAIONIAs CHJIA, ACUCTBYIOIIass Ha TNOrpYyXEHHOE B
KHUAKOCTh  T€IO, KOA(P(UUUEHT TMOJIE3HOTO  JEHCTBUS  IPOCTBIX
MEXaHHU3MOB), CIEAysl MPEUIOKEHHON HWHCTPYKIUHU: TPU BBITOJHECHUH
U3MEpPEHUI CcOoOMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIUHCIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1a00paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMICTB:
BECHI, TEPMOMETpP, IWHAMOMETpP, COOOILIAIOIIKECS COCYIbl, OapoMeTp,
phIYar, MOJBWKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKkTepu30BaTh MPUHLMIBI JEHCTBUS U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMUcCaHWs (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKUNA Ipecc,
MaHOMETp, BRICOTOMED, TIOPIIHEBOM HACOC, aPEOMET)), UCMOIB3YS 3HAHUS
0 CBOMCTBaxX (hM3UUECKUX SBICHUN U HEOOXOAUMBIC (DU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  TpHUMEpPHl  (HAXOAWTh HHPOPMAIMIO O  MPUMEPAX)
IPAKTUYECKOI0 HCHOJb30BaHUS (PU3MUECKUX 3HAHUI B TIOBCEIHEBHOM
KU3HU I obecriedeHnsi 0€30MacHOCTH Tpu oOpalieHuy ¢ nmpudopamu u
TEXHUUYECKUMHU YCTPONUCTBAMH, COXPAaHEHUS 3[J0POBBS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY KaIOIEeH cpefie;

OCYUIECTBJISATh OTOOpP HUCTOYHHUKOB uHGpopmanuu B MHTepHere B
COOTBETCTBHUH C 33/IaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS
3HaHUW © TYTEM CpaBHEHHUS pPAa3jMYHBIX WMCTOYHUKOB BBIICIATH
uHpOpMaIIMIO, KOTOpas SBISAETCS NPOTUBOPEUMBON WM MOXKET ObITh
HEOCTOBEPHOM;

WCTIONIb30BAaTh MPH BHITIOJTHEHUH YYEOHBIX 3aJaHU HAYIHO--TIOMYJIIPHYTO
auTepaTypy GU3MUECKOTo COAepkKaHUs, CIPABOYHbIE MAaTEPHAIIbI, PECYPChHI
cetu MHTepHeT, BiameTh mnpuéMaMU KOHCIEKTUPOBAHUSA TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBIE KpAaTKHE MMCHMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMAIMKU (HU3UUECKOTO COJIEPKaHUS, B TOM
yucie myOJuvHO J1es1aTh KpaTKUE COOOIIEHHS O PE3YJIbTaTax MPOEKTOB WU
y4eOHBIX HCCJIEI0BAHUM, TIPU ATOM T'PAMOTHO HCIIOJIb30BaTh M3YYECHHBIN
MOHATUUHBIA ammapaT Kypca (HU3WKH, COMPOBOXKIATH BBICTYILJICHUE
MPE3CHTAIUEN;

IpU BBINOJTHEHUM YYEOHBIX MPOEKTOB W MCCIEIOBAHUU paclpeneisTh
00sI3aHHOCTH B TPYMIE B COOTBETCTBHM C ITOCTaBJICHHBIMH 3aJladaMH,
CIEIUTh 3a BBIOJHEHUWEM IUIaHA JEWCTBUM, aJE€KBAaTHO OLICHUBAaTh
COOCTBEHHBIH  BKJaJ B  JIEITEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy oOyueHus B 8 kiiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCMOJI30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BELIECTBA, KPUCTATUIMYECKUE U
aMmopdHble Tea, HACBHIINICHHBI W HEHACHIIIEHHBIA TMap, BIAXHOCTb
BO31yXa, TEMIIEparypa, BHYTPEHHS DHEpPrus, TEIUIOBOM JIBUTATEIlb,
AJIEMEHTAPHBIN AIEKTPUUYECKUHN 3apsifl, JIIEKTPUUECKOE TOJIE, TPOBOIHUKA
Y IADJICKTPUKH, IIOCTOSIHHBIN AJIEKTPUUYECKUN TOK, MAarHUTHOE I10JIE;

paznuyath SBJICHUS (TETUIOBOE pacIIMpeHUe M CXKaTue, Tervionepenaya,
TETJIOBOE PABHOBECHE, CMAaYMBAHUE, KAIWUISIPHBIC SBJICHUS, UCIIAPECHUE,
KOHJICHCAIIWS, TUIaBJICHUE, KpUCTAIM3alus (OTBEpAEBaHUE), KUIICHHUE,
Temionepeaaya (TeTUIONPOBOHOCT, KOHBEKIIHS, U3JIyYEHUE),
AJICKTPU3ALUS TEJ, B3AUMOJICHCTBUAE 3apsI0OB, AECUCTBHUS BJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHHE, B3aMMOACHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAsI MHITYKITUS)
M0 ONHCAaHHWID UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TNPOSBICHUE M3YYCHHBIX (DU3UYECKUX  SBJICHUA B
OKpY)KaloIllleM MHpPE, B TOM YHCJe (PU3UYECKUE SIBICHUS B TPUPOJIE:
MMOBEPXHOCTHOE HATSIKCHUE W KAlWUISIPHBIC SIBJICHUS B MOPUPOIE,
KpUCTaJUIbl B mpupojse, u3nydeHue ComHia, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, MHEs, CHETa, AJICKTPUICCKUE
SABJICHUSI B arMocdepe, IJIEKTPUUECTBO KUBBIX OPTaHM3MOB, MarHUTHOE
nmosie 3emin, Apeid IOII0COB, POJh MAarHUTHOTO TOJIS JUIS SKU3HM Ha
3emiie, OJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B



yueOHYI0, BBIAENATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (DU3HMUECKUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOICTBA TEJN U (PU3NUECKUE SIBIICHUS, UCIIONb3YS
duznyeckue BeIMYUHBI (TeMIepaTypa, BHYTPEHHsSI SHEPTUS, KOJIMYECTBO
TEIUIOThI, YJEJbHAsl TEIUIOEMKOCTh BEIIECTBA, yJEJbHAs TEIUIOTa
IUTaBIICHUS, YJIENbHas TeIJIoTa NapooOpa3oBaHMs, yAENbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJEe3HOTO JEUCTBUS TEMJIOBOMN
MAaIlIHbI, OTHOCUTEIIBbHASI BIIAXKHOCTh BO3lyXa, JJIEKTPUYECKUH 3apsij, CUia
TOKA, DJJEKTPUYECKOE HANpPSHKEHUE, COMPOTHUBICHUE MPOBOJHUKA,
yZI€JIbHOE COIPOTHUBIICHHUE BEILIECTBA, pA00Ta U MOIIHOCTD 3JIEKTPUYECKOTO
TOKa), MpU ONHCAHUM TMPABUIBHO TPAKTOBATh (DUIUYECKUNA CMBICI
UCITIOJIb3YEMbIX BEJIMYMH, 0003HAYEHHUS U €AUHUIIBI PU3NYECKUX BEIUYHH,
HaXoAUTh (POPMYIbI, CBS3bIBAIOUINE JAaHHYIO (DU3MUECKYIO BEIUYHMHY C
JPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaUKH HW3YUYEHHBIX 3aBHCHUMOCTEU
(bU3NYECKUX BEJINYHH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3UUYECKUE SBJICHUS U IPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOPUH
CTPOEHHMSI BEILECTBA, MPUHIUI CYNEPIO3ULNU NOJEeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsAa, 3akoH Oma Juisl ydacTKa LEenu, 3aKOH
Jxoyna—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPY ITOM JaBaTh CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3allUCHIBATh €M0 MATEMATHYECKOE BBIPAKECHHUE;
OOBSACHATh (PU3UYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCIE€ U B
KOHTEKCTE CUTyaluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bACHEHUE U3 1—2 JTOrHUecKux
IaroB ¢ Omnopod Ha 1—2 HW3yYEHHBIX CBOMCTBAa (PUINYECKUX SIBIICHUM,
($U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuaTs pacuy€THhlE 3adadyd B 2—3 JCHUCTBHUS, HUCMOJIb3YyS 3aKOHBI M
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHau3a
YCIIOBHSI 3aJlayd 3alMUChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTATOK
JNAHHBIX JUIs  peIIeHUs 3a7aud, BbIOUPATh 3aKOHBI W (OPMYJIbL,
HEOOXOJMMbIe il €€ peIlleHus, NMPOBOJAUTH Pacdy€Tbl U CPABHHUBAThH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacno3HaBaTb MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MPU MOMOIIU
($u3NYECKUX METOJIOB, HCIIOJIb3Ysl ONHUCAHHUE HCCIIECAOBAHUSA, BBIICIATH
MIPOBEPSAEMOE  MPEANOJIOKEHNE, OLEHUBAaTh NPABWIBHOCTh IMOpPSAIKA
IIPOBEJCHHUSI HCCIIEN0BAHUs, J€JIaTh BBIBOIBI;



OPOBOAUTH OMNBITHl 1O HAOMIOACHHI0 (U3NYECKUX SBICHUN WM
(u3nyeCKUX CBOMCTB Tell (KallWUIIpHbIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIEepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHusi NpHU H3JIyYEHWU OT LBETAa H3JIydyarolei (Moriomaroneii)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPbl KUJIKOCTU U
IUIOIAAN €€ TIOBEPXHOCTH, DJJIEKTPU3aLMs TEJI U B3aUMOJACHCTBUE
NEKTPUYECKUX 3apsA/lOB, B3aMMOJEHCTBHE IOCTOSIHHBIX MAarHHUTOB,
BHU3YyalM3allMsl MarHUTHBIX [I0JEH TIOCTOSHHBIX MArHUTOB, JEUCTBUS
MarHUTHOrO MOJS Ha MPOBOAHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTa,
CBOMCTBA 3JEKTPOABUIATENSl IOCTOSHHOIO TOKa): (OpMYJIMpPOBaTh
IpOBEpsAEMbIE MPEANON0KEHHS, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyAOBaHUs, ONMKUCHIBATH XO/1 ONbITAa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUS TEMIIEPATYPBL, OTHOCUTEIBHON BIAKHOCTH
BO3/lyXa, CHUJIbI TOKAa, HAINpPSHKEHUS C MCHOJb30BAaHUEM aHAJIOTOBBIX
npuOOpoOB U AATYUMKOB (PU3MUECKUX BEJIMYMH, CPaBHHUBATh PE3YJIbTaThl
U3MEPEHUI ¢ yUETOM 3a/1aHHOM a0COMIOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETUUUHBI OT
Ipyrol C  HCIOJb30BAaHUEM TMPSAMBIX HU3MEPEHHH  (3aBHCHUMOCTh
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JWHBI, IJIOMAIM MOMEPEYHOro
CEYEHMS U yJIEJIbHOTO CONTPOTUBIICHUS BEIIECTBA TPOBOIHUKA, CHIIBI TOKA,
UAYIIEro 4epe3 IMpPOBOJHMK, OT HANPSKEHHS Ha IMPOBOJHHUKE,
UCCJIENOBAHUE TOCIEAOBATEIIBHOIO M MAPAJUICIIBHOIO  COCOUHEHUN
IPOBOJHUKOB): TUIAHUPOBATh HCCIEAOBaHUE, COOMpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHUs, CIeNys MNPEII0KEHHOMY IUIaHy, (PUKCHpPOBATH
pe3yJIbTaThl MOJyYEHHOM 3aBUCUMOCTH B BUJIE TaOIUIl ¥ rpadUKOB, JAesIaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHbIE H3MepeHUsi (U3MUYECKUX BEJIUYMH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE TMPOBOJHUKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): MJIAHUPOBATh WU3MEPEHHs, cOOUpaTh
HKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys NMPEMIOKEHHOW MHCTPYKLHMH, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

COOJII01aTh MpaBujIa TEXHUKU 0€30MaCHOCTH MpHU padboTe ¢ 1ab0paTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JEUCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMIOPOI HA UX ONMHUCAHMS (B TOM YHCIIE: CUCTEMA
OTOIUICHUS JOMOB, TUTPOMETD, MapoBas TypOUHA, aMIIEpPMETP, BOJILTMETD,
CUETUMK DJIEKTPUYECKOM HHEPIrUu, 3JIEKTPOOCBETUTENbHBIE MPHUOOPHI,



HarpeBaTelbHBIE  DJIEKTPONPUOOPHI  (MPUMEPBI),  ANEKTPUUYECKUE
IPEeIOXPaHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJIBUTaTENlb TOCTOSSTHHOTO TOKA),
UCIIONIB3YSl 3HAHUA O CBOMCTBaX (PU3WYECKUX SIBICHUNW U HEOOXOIUMBIE
duznyecKkre 3aKOHOMEPHOCTH;

+ pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIIBHBIC
IPUOOPHI 10 CXEMaM U CXEMATUYHBIM PUCYHKaM (’KUJIKOCTHBIA TEPMOMETP,
TEPMOC, IICUXPOMETP, TUTPOMETP, ABUIATEIb BHYTPEHHEIO CrOpPaHUs,
DJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMbl JIEKTPUYECKUX LeEned C
IIOCJIEIOBATEIBHBIM U MAPAJUICIIBHBIM COEAMHEHUEM DIEMEHTOB, pa3jinJas
yCIIOBHBIE 0003HAYEHMSI DJIEMEHTOB AJIEKTPUUECKUX LIETIEH;

« MNPUBOAUTH MNpuUMeEpbl  (HaXOAWUTh HUH(OpMAUIO O  MpUMEpax)
IPAKTUYECKOI0 HCHOJIb30BaHUS (PU3MUECKUX 3HAHUI B IOBCEIHEBHOM
XKU3HM J171s1 oOecrieueHrs 0e30MacHOCTH NpH OOpallleHuu ¢ nmpudopaMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHUS 30POBbS U COOIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPEE;

« OCYIIECTBIIATh MOUCK HUH(pOpMaMK (U3HUUYECKOTO COJEpKaHUS B
WMHTepHeTe, Ha OCHOBE UMEIIIMXCSA 3HAHUW MW IIyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX HCTOYHUKOB BBIICIIATh HH(OPMAIUIO, KOTOpAs SBIIAETCS
POTUBOPEUYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;

*  HUCIOJIb30BaTh MPH BHINOJHEHUH YYEOHBIX 3aJJaHUI HayYHO--IIOMYJISIPHYIO
JUTEPATYPY PU3UUECKOTO COAEPKaHUS, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetu UHTepHer, BiaxeTp nOpu€MaMH KOHCHEKTUPOBAHUS  TEKCTa,
npeobpazoBaHusi HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

« CcO3/1aBaTb COOCTBEHHBbIE NMUCHBMEHHBIE M KpPATKHE YCTHBIE COOOIICHMS,
0000mass wHGOPMAIUI0 H3 HECKOJbKUX HCTOYHHUKOB (DU3HMYECKOIO
COlep)KaHUsl, B TOM 4YHCJIE€ MyOJUYHO MPEACTaBISATh PE3YJbTAThI
IIPOEKTHOM WJIM HCCIEAOBATENICKON NEATEIbHOCTH, IIPH 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHMHBIA amnmapaT Kypca (U3HKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

« TpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBaHUN (U3NYECKUX
MPOLIECCOB paclpenensaTh OO0S3aHHOCTH B TPyNIe B COOTBETCTBUMU C
MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUThH 3a BBIIIOJIHEHUEM ILIaHA ACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJIeKBaTHO OLIEHWBaTh COOCTBEHHBIM BKJAJ B
NeSATEIbHOCTb IPYIINbI, BEICTPAUBATh KOMMYHHUKATUBHOE B3aMO/IEHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(MIUKTHI.

K koniy oOyuenust B 9 kijiacce nmpeIMeTHbIE pe3yJbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:



UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCYE€Ta, MaTepHalbHAas TOYKA,
TPaeKTOpHsi, OTHOCUTEIBHOCTh MEXaHMYECKOTO JBIKEHHUA, nedopmanus
(ympyrasi, macTuyeckasl), TpPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M MEPErpy3KH, IIEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEO,
LEHTpP TSHKECTH TBEPAOrO TeJd, pABHOBECHE, MEXAHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(GPa3BYK U YIbTPA3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IITKAJa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJU30pPYKOCTh M JaTbHO30PKOCTH,
CIEKTPhI UCITYCKAHMS U TMOTJIOMICHHUS, alb(da-, OeTa- U raMmma-u3aydeHus,
W30TOIIbI, SIZIEPHAs SHEPTETHKA;

pasznuyarh SBJICHHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBUKEHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE
NaJiIeHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJCICTBUE
TEJ, PEaKTUBHOE JBI)KEHUE, KoyeOaTelbHOE ABM)KEHUE (3aTyXarollue U
BBIHY’KJICHHBIE KOJIEOAaHHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAa’KEHUE
3ByKa, NPSMOJIMHEMHOE PaclHpOCTPaHEHUE, OTPAKEHUE U IPEIOMIICHHE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE OEIIOro CBeTa B
CHEKTP M CIOXEHUE CIIEKTPAJIBHBIX IBETOB, JIUCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOrO CIEKTpa
U3ITyYEHHs]) 10 OMUCAHUIO X XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaThb NPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBICHUN B
OKpyXarolmeM Mupe (B TOM uwuciie (U3MYECKUE SBICHUS B NPUPOJIE:
IPWINBBI U OTJUBBI, ABMKEHHUE TU1aHeT CONHEYHON CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KHMBOTHBIMH,
3eMJICTPSICEHUE, CEMCMUYECKHME BOJIHBI, I[yHaMH, 03XO, I[BE€Ta Tell,
ONTUYECKHE SIBICHUS B MPUPOJE, OMOJOTMYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(UOJETOBOIO U PEHTICHOBCKOIO H3JIyY€HUHM, €CTECTBEHHbIN
PaANMOAKTUBHBIN (OH, KOCMHYECKHE JIy4YH, PAJUOAKTUBHOE H3ITy4YEHUE
IPUPOAHBIX MHMHEPAJIOB, JCHCTBHE pAJUOAKTUBHBIX M3JIyYEHHH Ha
OpraHu3M 4YeJIOBEKa), MpU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIIEIATh CYIIECTBEHHBIC CBOMCTBAa (IMpU3HAKK) (PU3MUECKHUX
SIBJICHU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TN U (PU3NUYECKUE SIBIICHUS, UCIIONb3YS
¢usznyeckue BETUYMHBI (CpedHssi U MIHOBEHHAs CKOpPOCTb Tejia Mpu
HEPaBHOMEPHOM JIBIDKEHHH, YCKOpPEHHE, MepeMelIeHUe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHMS, CWJIA YIPYTrOCTH, CWJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUsl, BEC Tela, HMIYJIbC TeIa, HUMITYJIbC CHIIbI,



MeXaHW4yecKass paboTa M MOIMHOCTh, MOTEHIMAIbHAS SHEPrusi Tena,
IOJHATOrO HAJl MTOBEPXHOCTBIO 3€MJIM, MOTCHUHAIbHAS DHEPIUs CHKATON
NIPYKUHBI, KHHETHUYECKAsl DHEPrus, II0JHAas MEXaHW4YeCKas DJHEPIHs,
NEPUOJ U YacToTa KosieOaHuil, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, NIOKA3aTellb MPEJIOMIICHHUS CPEJbl), IPU ONKCAHUU
IPAaBWIBHO TPAKTOBAaTh (PU3NYECKUII CMBICI HCIIOJIb3YEMBIX BEJIWYMH,
0003HAYEHUA M EAUHMIBI (PU3UYECKHX BEIWYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTMMH BEIMUYMHAMU,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOICTBa Tell, (DU3MUECKHE SBICHUS M MPOIECCHI,
UCIIONBb3Ysl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMHMPHOI'O TATOTEHMS,
IMPUHLHAIN CYTEPIO3ULIMNA CWJI, TNPUHIOUI OTHOCUTENBHOCTH [ ammies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS HUMIIYJIbCA, 3aKOHBI OTPAXXEHUS U
IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsAI0BOT0 U MAaCCOBOTO YHCEI
OpU SACPHBIX PEaKLUMsIX, NPU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIIMCHIBATh €70 MaTEMaTUYECKOE BBIPAKECHHUE,

OOBSACHATh (PU3MYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallUH IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
PUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHUX
[IaroB C OMOPOW Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUM,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelaTh pacu€THbIC 3a/1a4u (ONMUPAIOIIHNECS Ha CUCTEMY U3 2—3 YpaBHEHHUN ),
UCTIONB3YS 3aKOHBI U JOPMYITBI, CBSA3BIBAIONINE (PU3NICCKUE BEIMIMHBI: Ha
OCHOBE aHaJIM3a YCIOBUS 33/1a4d 3aIMMChIBATh KPATKOE YCIOBUE, BBISIBISAThH
HEJIOCTAIONINE WU U30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOJUMBIC [UJIsl pEIIEHUs, TPOBOAWTH pacyéTbl W  OICHUBAThH
PEATUCTUYHOCTH TIOTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHEI;
pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh TPH TMOMOIIH
(Gu3MYECKUX METOMIOB, WCIIONIb3Ysl OINKCAaHWE HCCIEIOBAHUS, BBIICIATH
IpOBEPSIEMOE  MPEANOJIOKEHUE, OLIEHWBATh MPABUIBHOCTh MOpsAKa
NPOBEJCHUS  WCCIEAOBAaHWA, JeNaTh BBIBOJBL, HWHTEPIPETHPOBATH
pe3yNbTaThl HAOIOICHUH U OTIBITOB;

MPOBOJUTH OMBITHI 1O HAOMIOAEHUI0 (DU3NUYSCKUX SBICHUW  WIH
bu3nUecKkux CBOMCTB Tell (M3ydeHue BTOpOro 3akoHa HbloTOHa, 3akoHa
COXpaHEHUs] DHEPTuH, 3aBHCHUMOCTh IEpUOoaa KoJeOaHUN MPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a U >KECTKOCTU MPY>KUHBI U HE3aBHUCHUMOCThH OT
aAMIUTUTY/IBI MAJIBIX KOJIEOAHMM, MPAMOIUHEHHOE PACTIPOCTPaHEHUE CBETA,



pas3ioxeHue Oenoro cBera B CHEKTP, U3yUYeHHE CBOWCTB M300pakeHUs B
IJIOCKOM 3€pKalie M CBOMCTB H300paKeHUs TpeIMeTa B coOuparoiei
JMH3€, HAOMIOJEHUE CIUIOIIHBIX M JIMHEWYAThIX CIEKTPOB H3IIy4YECHUS):
CaMOCTOATENIbHO cOoOMpaTh YCTAaHOBKY U3 HM30BITOYHOro Habopa
000pyI0BaHUS, OMUCHIBATH XOJ] OMBITA U €T0 PE3YJIbTaThI, (HOPMYINPOBATD
BEIBOJIBL;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO MPAMBIX U3MEPEHUM, Ompenesss
CpelHee 3HAUYCHHE U3MEpsSeMOl BeNWYMHBI ((POKYCHOE pacCTOSHUE
cobuparomieli JMH3bI), OOOCHOBBIBATH BBHIOOP crocoba U3MEpEeHUs
(M3MepUTEIILHOTO PHOOpa);

IPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTEN (DU3MUYECKUX BEIUYUH C
UCIIOJIb30BaHUEM TMIPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BpEMEHHU IIPH
PaBHOYCKOPEHHOM JIBIDKCHUM 0€3 HadyaJlbHOM CKOpPOCTH, IMepuoja
KoJie0aHUN MaTeMaTHYeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBHCHUMOCTHU
yrja OTPa)K€HUs CBETa OT yrja NaJeHUs U yria NpeJOMIICHHs OT yria
NaJieHus): IUJIAaHUPOBaTh HCCIEJOBAaHME, CaMOCTOSTENIBHO COOUPATh
YCTaHOBKY, (DUKCHUPOBaTh pPE3yNbTaTbl MOJYYEHHOHM 3aBUCHUMOCTHU
¢u3nyecKuX BEIMYMH B BHUJE TaONMIl U TrpauKOB, AENaTh BBIBOJBI IO
pe3yibTaTaM MCCIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUS (PUINYECKUX BEIUYHH (CpeaHss
CKOPOCTb ¥ YCKOPEHHE TeJIa IPY pAaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE
CBOOOJHOTO MaJeHUs, KECTKOCTh MNPYXKUHBL, KOIPDUIMEHT TpeHUs
CKOJIb)KEHUS, MeXaHH4eckas paboTa M MOIIHOCTb, 4acTOTa M MEPHOJ]
KoJIe0aHUN MaTeMaTH4eCKOro M MPY>KUHHOTO MAasTHUKOB, ONTHYECKAs
cuiga coOuparmiel JUH3bI, pPaJuOaKTUBHBIA (OH): TIJIAHUPOBATH
U3MEpEeHHs, cOOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHSTH
U3MEpPEHHUs, CleAys MPEeJIOKEHHON HHCTPYKLHMH, BBIYUCISATH 3HAYEHUE
BEJIMUMHBI U aHAJIU3UPOBATH MOJyYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOMN
MOrPETHOCTHA U3MEPEHUN;

COOJII01aTh MpaBujIa TEXHUKU 0€30MaCHOCTH MpHU padboTe ¢ 1ab0paTOPHBIM
00opy1I0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3UUYECKUX MOJENeH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBIA HCTOYHHK
CBETa, JIy4, TOHKas JINH3a, IUIaHeTapHas MOJIeJIb aTOMa, HyKJIOHHAs MOJIENb
aTOMHOTO $71pa;

XapaKTEepU30BaTh NPHUHIMIBI  JACHCTBUS U3YYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa MX ONHCaHus (B TOM 4YHCIE:



CIHIOMETp, JATUYMKHU TOJOXKEHUS, PACCTOSHUS W YCKOPEHHUs, pakera,
9XOJIOT, OYKH, TIEPUCKON, (QoToammapar, ONTUYECKHE CBETOBOJEI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCMonb3ys 3HAHHUS O
CBOMCTBaX (HM3MYECKWX SIBJICHUA H HEOOXOAMMBIE (DHU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEeMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTEIBHBIX IIPUOOPOB M TEXHOJIOTUUECKUX MPOIIECCOB MPH
pelieHnu  y4eOHO--TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEeMbl st
MOCTPOEHUS N300PAKEHU B INTOCKOM 3€pKajie M COOMpArOLIEl JINH3E;
OPUBOIUTH  TMpHUMEpPhl  (HAXOAWTh HMHPOPMAIMIO O  MpHUMEpax)
MPAKTHYECKOTO HCIHOJIb30BaHUS (M3MUECKUX 3HAHUI B TOBCEIHEBHOM
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MpU 00pallleHuy ¢ MpudbopamMu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3[JOPOBBS M COOTIOICHUS HOPM
HKOJIOTUYECKOTO TTOBEJCHHSI B OKPY>KaIOIIEH cpejie;

OCYILIECTBIATh TOUCK HH(pOpMalMu (PU3UUECKOTO COJEp)KaHUs B
HuTepHeTe, caMOCTOATENBHO (GOPMYTUPYSI TOMCKOBBIN 3aMpOC, HAXOIUTh
IYTU ONpPEAENIEHUs! JOCTOBEPHOCTH MOJyUYEHHOW MH(OpMALIMK HAa OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

MCTIOJIb30BaTh MPH BHITIOJTHEHUH YYEOHBIX 3aJaHUI HAyYHO--TIOMYJISPHYIO
auTepaTypy GU3MUECKOTo COAepKaHMs, CIPABOYHbIE MaTEpUAIIbI, PECYPChHI
cetu MHTepHeT, BianeTh mNpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpPMAIIMM W3 HECKOJBKUX HMCTOYHMKOB (PU3NYECKOTO COJCpIKAHUS,
nyOIMYHO MPEICTABIATH PE3YJIbTAThl MPOSKTHON MIIM MCCIIEA0BaTEIbCKOM
NESTENbHOCTH, TP OTOM TPaMOTHO  HCIIOJNB30BaTh  HM3YYCHHBIN
NOHATUMHBIN amnmapar H3y4aemoro paszaeia (U3MKM U CONPOBOXKIATbH
BBICTYIUICHHE TIpe3eHTale ¢ Yy4€TOM OCOOCHHOCTEH ayIauTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3aeioB U TeM (ungpposeie)
n/m nporpamMmel Beero Konrpoasnbie | Ilpakruueckue obpaszoBarebHbIe
padoThI padoThI pecypebt
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bubmuorexa [JOK
11 PusuKa - Hayka O IpUpone 2 https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 DH3HECKHE BENHTHHEI 2 1 https://m.eds00.ru/7f416194
. bu6mmoreka [IOK
1.3 EcTtecTBeHHOHay4YHBIN METOJ IO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Pasnen 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BelleCTBA
bubmuoreka [JOK
2.1 Crpoerne BeimecTsa 1 https://m.eds00.ru/7f416194
JIBMKeHHE 1 B3aMMOJICHCTBHE YaCTHII bu6mmorexa [IOK
2.2 BEIIIECTBA 2 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2.3 ArperarHble COCTOSIHUSI BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro no pazneny 5
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Paznen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl

bubmuoreka [JOK
31 Mexanmieckoe ABmKeHTe 3 https://m.edso0o.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 bubmuorexa [JOK
https://m.edso00.ru/7f416194
bubnunoreka LIOK
3.3 Crna. Buner cnn 14 https://m.edsoo.ru/7£416194
Hroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
Hasnenue. Ilepenaya naBiaeHus TBEPABIMU bubmuoteka [IOK
41 Te€JaMU, )XUJIKOCTSIMHU U Ta3aMH 3 https://m.edso0.ru/7f416194
bubmmoteka IIOK
4.2 HaBreHne KuaKocTu 5 https://m.edsoo0.ru/7f416194
bu6mmoteka IIOK
4.3 ATMOC(EPHOE AaBIEHHE 6 https://m.eds00.ru/7f416194
JlelicTBue XUIOKOCTH U raza Ha IOrpyKEHHOE bubnmnoreka [JOK
44 B HUX T€JIO 7 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. DHepIrus
but6mmoreka [IOK
5.1 PaboTa 1 MomHOCTh 3

https://m.edsoo.ru/7f416194
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bubnunoreka LIOK
5.2 IIpocTEie MEXaHn3MEL 5 1 https://m.edso00.ru/7f416194
bub6numoreka [IOK
5.3 Mexanyrieckas SHEprs 4 1 1 https://m.eds00.ru/7f416194
Hroro o pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
8 KJIACC
KoauyecTBo yacos DJIeKTPOHHbBIE
No 11/ HaumeHnoBaHuUe pa3/iesioB U TEM (ungposie)
[
s HpOrpamMmsl Beero Koutponbubie | [pakTuueckme — 00PasoBaTelbHbIe
paGoThI padoThI pecypeel
Pa3nen 1. TenuioBble siBieHUs
5 bu6nmorexa LIOK
11 CTpoeHne 1 CBOACTBA BeLIECTBa / https://m.edsoo.ru/7f4181ce
but6mmorexa [IOK
1.2 Teruonkie porieccEr 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JiekTpuyecKkue H MATHUTHBIE SIBJICHUSA
DJIEKTpUYECKUE 3apsi/ibl. 3apsHKEHHBIE Tena U bubnuoreka [JOK
2.1 UX B3aMMOJIEHCTBUE 7 1 https://m.edsoo.ru/7f4181ce
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. . bubmmoreka [JOK
2.2 IToCTOSIHHBIN STEKTPUUECKUNA TOK 20 1 7 hitps://m.eds00.ru/7f4181ce
bubnunorexa LIOK
2.3 MarHHTHEIC ABJCHHAA 6 1 1.5 https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
2.4 ONEKTPOMATHATHAS HHTYKITHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 3 14.5
9 KJIACC
KoauuecTBo yacoB DJIEKTPOHHbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (mupporbre)
(]
» NpoOrpamMmbl Beero Konrtpoabnsie | Ilpakruueckue o6pazoBaTeibHbIe
paGoThI padoThI pecypebt
Paznen 1. Mexannuyeckue siBJJeHUS
MexaHu4ecKoe JBHUKEHUE U CIIOCOOBI €To bubaunorexa [JOK
11 ONHMCAHUS 10 1 https://m.edsoo.ru/7f41a4a6
5 bubnunorexa LIOK
1.2 BsaumonieiicTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
1.3 3aKOHBI COXPaHEHUs 10 3

https://m.edsoo.ru/7f41a4a6
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Wroro no pazueny 40

Pa3zgen 2. Mexann4ueckue K0J1e0aHUA U BOJIHEI

bubnunoreka LIOK
2.1 Mexanwrseckne xonebanys / 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
2.2 Mexannueckne BOJIHBL. 3BYK 8 1 3 https://m.eds00.ru/7f41a4a6
Htoro no paznemny 15
Pa3nen 3. DjeKTpOMAarHuTHOE MOJIe U 3JIEKTPOMATHHUTHBIE BOJTHBI
DIIEKTPOMArHUTHOE MOJIE U bubmmoreka [JOK
31 ANEKTPOMATHUTHBIE BOJIHBI 6 2 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3nen 4. CBeToBbIe AAIBJICHUSA
4.1 3aKOHBI pacpOCTPAHEHUs CBETA 6 2 bubmmnoreka HOK
https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.2 JIMH3BI ¥ OITHYECKHE TIPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.3 Paznosxenue 6enoro cBeta B CIEKTP 3 2 hitps://m.eds00.ru/7f41a4a6
Wroro no pazneny 15
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Pa3nea 5. KpanroBble ABJIeHUA

bu6nmoreka [IOK
5.1 Hcnyckanue v noriomneHne cBeta aToMoM 4 1 https://m.eds00.ru/7f41a4a6
bu6nmoreka [IOK
52 Crpoenne aToMHOTO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
5.3 slnepHere peakimm / ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOpuTEe1bHO-00001IAK0IINIT MOYJIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS Bbu6moreka [JOK
6.1 Kypca ¢pu3uku 3a 7-9 kiacc 9 2 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KouunyecTBo DJIeKTPOHHbIE
No Nara uugposbie
Tema ypoka o0pa3zoBaTebHbIE
n/n K I U3y4YeHus
Beero OHTPOJIbHbIE pPaKTH4YeCcKHe pecypebl
padoThI padoThI

n ®u3uka — Hayka O pUpoE. 1
SBnenus npupobl

2 Ou3nyecKue sIBICHUS 1

3 Ouznyeckue BEIMYNHBI U UX L
U3MepeHue
VYpok-uccnenosanue "M3mepenne
TEeMIIEpaTypbl IpU NOMOIIH

4 KHUJKOCTHOTO TEPMOMETpA U JaTunKa 1 1
TeMmeparypbl"”

MeTo1b1 HayYyHOT'O TIO3HAHUS.

5 Onucanue GU3NUECKUX ABJICHUI C 1 bubmmorexa LIOK
TIOMOIIBIO MOJeeil https://m.edsoo.ru/ff09f72a
VYpoxk-uccienoanue "l[IpoBepka
TMIOTE3bI: JaJbHOCTh MOJIETA

6 1IapuKa, MyIEeHHOr0 TOPU30HTANIBHO, 1 1

TeM 0O0JbIIIE, UYeM OOJIBIIIE BEICOTA
mycka'
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Crpoenue BemiecTBa. ONBITHI,

bubnunoreka LIOK

7 JTOKA3bIBAIOIINE JUCKPETHOE
CTpOCHHE BelecTBa https://m.edsoo.ru/ff09fe0a
bubnunoreka LIOK
8 HBIEHNE JacTHIl BELIECTBA https://m.edsoo.ru/ff0a013e
VYpok-uccinenoBanne  «ONBITBI 1O
9 HaOJFOJICHUIO TEIIJIOBOTO PACIITUPECHUS
ra3oB»
10 ArperaTHbple COCTOSIHHS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
1 Bo16I. O00OIICHHE 110 pa3ieny Bu6moreka [JOK
«IlepBoHa4anbHBIC CBEACHHS O https://m.edsoo.ru/ff0a0378
CTPOCHHUH BEIIIECTBAY
Mexannueckoe IBHKEHUE.
12 PaBHOMEPHOE U HEPABHOMEPHOE bubsmorexa LIOK
BIDKEHHE https://m.edsoo.ru/ff0a05c6
bu6nmoreka [JOK
13 CropocTb. EmHuIIbI cCKOpoCTH https://m.edso0.ru/ff0a079c
bu6mmorexa [IOK
14 Pacter 1yt 1 BpeMEHH IBIDKEHHA https://m.edsoo.ru/ff0a0ae4
Wunepuus. Macca — mepa bubnnoreka [HOK
15 WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemiecTBa. Pacuet Macchl bu6mmoreka [JOK

1 00beMa TeJjia IO €ro INIOTHOCTH

https://m.edsoo.ru/ff0a0fee
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JlaboparopHas paborta «OnpeneneHue

17 IJIOTHOCTHU TBEPJIOTO TEJIA»

18 Pemenue 3agau mo teme "I1oTHOCTH bubmuoreka [JOK
BeniecTa” https://m.edsoo.ru/ff0al23c
Cuiia Kak XapaKTepUCTHKA

19 B3aumoencTeus Ten. Cuia
yrnpyroctu. 3akoH ['yka

5 JlaGopaTtopHast pabora «3yuenue

0 3aBHCUMOCTH PACTSDKCHHS

(medpopmarun) IPYKUHBI oT
NPUIIOKCHHOM CHITBI»

21 [[“IBnenue Tsarorenus. Cuia TSKeCcTu
CBS13b MEXKTY CHIION TSKECTH U

29 Maccoii Tena. Bec Tena. Pemenne bubmorexa IIOK
sana4 1o Teme "Cruia TskecTH” https://m.edsoo.ru/ff0al778

23 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnuoreka [IOK
DdusnyecKre XapaKTePUCTHKHU MIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK
24 Hsmepenne . JluHaMomeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK

25 Bec rena. HesecomocTs https://m.edsoo.ru/ff0a1778
CrnoxeHue IBYX CUJI, HAIIPaBJICHHBIX

26 TI0 OJHOMU MPSMOIA. bu6miorexa [OK

PaBHozelicTByIOIAst CUII

https://m.edsoo.ru/ff0ala70
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27

Penrenue 3amad mo reme
"PaBHoelicTBYyIOIIAsA CHT"

28

Cuna tpenus u e€ Buanl. TpeHue B
IPUPOJIE U TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtopHnas padora «3yueHue
3aBUCUMOCTH CHJIBI TPCHUS
CKOJIbXKCHUS OT CHJIBI JIaBJICHUSI U
XapakTepa COMPUKACAIOIIIXCS
MIOBEPXHOCTEI»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3a1au Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

31

Pemenue 3anau mo Temam: «Bec Tenay,
«I"padnueckoe nzo0paxeHne

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

cu, «Cunbl», «PaBHOACHCTBYIOIAS
CHII»

32

KonTtponbHast pabora mno Temam:
«MexaHnyeckoe JBIKeHUEY, «Macca,
IIOTHOCTEY, «Bec Temay,
«I'paduueckoe n300paxeHue cui,
«Cusby

33

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIUUYCHUA OaBJICHUA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHwue raza. 3aBUCUMOCTD
aBJIEHMS ra3a OT 00bEMa,
TEMIIepaTyphl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376
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[Tepenava naBiaeHus TBEPIBIMH

35 TeJIaMU, )KHJIKOCTSIMHU U Ta3amHu. bubmuorexa LIOK
https://m.edsoo.ru/ff0a25b0
3akoH [lackans
JlaBiieHUE B )KUJIKOCTH U Tase, bubnmoreka [JOK
36 BBI3BAHHOE JIECTBUEM CHUJIbI TSDKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3agau no reme «/laBinenue B bubnmoreka [JOK
37 SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 Coobwaromecs cocyab! https://m.edso00.ru/ff0a2970
. bu6mmoreka [IOK
39 napasmraeckuit mpece https://m.edso0o.ru/ff0a3136
Manowmetpsl. [TopuineBoit
40 SKUJKOCTHBIN HAcoC
ATMocdepa 3emMiTu 1 MPUIHUHBI €€ bubnunoreka [JOK
al CyILLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnnoreka [JOK
JIABJICHHUE https://m.edsoo.ru/ff0a2b5a
N3mepenne armocepHOTO IaBiIeHUS. bubmuorexa [JOK
43 Omnerr Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCThH aTMOC(HEPHOTO
44 JIABJIEHUS OT BBICOTHI HaJl yPOBHEM brbnmorexa LIOK
M https://m.edsoo.ru/ff0a2fc4
ops
45 bapometp-anepouna. Atmocdeproe bubnuotexa [JOK

JaBJICHUC Ha pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pentenue 3amau mo teme "

46 AtmocdepHoe naBieHue"
JlelicTBUE )KUJIKOCTH U ra3a HA

47 MOTPYXEHHOE B HUX TEJO. bubmuorexa LIOK
ApxuMesioBa cia https://m.edsoo.ru/ff0a3276
JlaboparopHas paborta «OnpeneneHue

48 BBITAJIKUBAIOIICH CUIIBI, Butimoreka [IOK
JICUCTBYIOLLEH HA TEJIO, TOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHJIKOCTB)»

JlaGopaTopHas paboTa 1o Teme

49 «HccnenoBanue 33].3'I/ICI/IMOCTI/I Beca Bu6mioreka [JOK
Tena B BOJIE OT 00bEMA OrPYKEHHO#H https://m.edsoo.ru/ff0a3514
B KHJIKOCTh 9aCTH TEJIa»

50 bu6mmoreka [IOK
I1nasanme Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
"KoHcTpyHnpoBaHue apeomeTpa Win

o1 KOHCTPYHPOBAHUE JIOJKH H
omnpeneneHue e€ rpy30no bEMHOCTH"

52 Pemenue 3amau no remaM: «IInaBanue bubmuoreka [JOK

cynoB. Bo3ayxomaBanuey,
«/laBiieHME TBEPBIX TN, JKUIKOCTEH
1 Ta30B»

https://m.edsoo.ru/ff0a3654
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KonTponbhas pabota no teme

53 «/laBneHue TBEpABIX TN, KUIKOCTEH

U Ta30B»
bubmuoreka [JOK

54 Mexanwraeckad pabora https://m.edsoo.ru/ff0a3f82

bubmuoreka [JOK

95 Momgocts. ExuHuib MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenoranue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOU IIPU 1
noabEME 10 JiecTHULE"

[IpocTsie MexaHu3mel. Peryar.

57 PaBHOBeCue cuit Ha ppryare
Prruaru B TexHuke, OBITY U IPUPO/IE.

- JlaboparopHas paboTa 05 Bu6morexa [JOK
«HccnenoBanue yciioBHil paBHOBECHS ' https://m.edsoo.ru/ff0a478e
pbIdara
Pemenne 3amau nmo reme «YcioBus bu6mmorexa [IOK

59 PaBHOBECHSI pblyara» https://m.edsoo.ru/ff0a48a6
Koadduiment moneznoro neicTBus
Mexanuzma. Jlaboparopnas pabota

60 «M3mepenne KI1/] HaknoHHOM 0.5
MIJIOCKOCTH
Pemenue 3amay o Teme "Pabora, bubnmoreka [JOK

61 MorHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckas SHEprusl. bubnnorexka [JOK
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Kunernueckas u noreHuuaibHas
SHEPrus

https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

Y POK-3KCIIEPUMEHT I10 TeMe
"DKCEPUMEHTAIBHOE OIpE/ICTICHUE
M3MEHEHHUS KUHETUYECKOU U
MOTEHLUATBHON PHEPTHH MTPU
CKaThIBaHUH TeJia 10 HAKJIOHHOM
IJIOCKOCTH"

65

KoHTpoinbHas pabora 1o Teme
«PaboTta 1 MOIIHOCTb. DHEPTHUs»

66

Peseprublit ypok. PabGorta ¢ Tekctamu
o TeMe ""Mexannueckoe aBuxeHue"

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

67

PesepBHslit ypok. Pabora ¢ Tekctamu
no teme "JlaBneHue TBEPABIX Tell,
JKHIKOCTEH U ra3oB"

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

68

PesepBHslit ypok. Pabora ¢ Tekctamu
no Teme "Pabota. MoIHOCT.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12

8 KJIACC

Ne

Tema ypoka

KoJysmnuyecTBo 4acoB

JlaTa
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n/n U3y4eHusi | JIEKTPOHHBIE
B Kourpoabnubie | IIpakTuyeckue uudposeie
cero
padoThI padoTshI o0pa3oBaTe/bHbIE
pecypcsbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHOKUHETHYECKOM TEOPUH 1 Bubnmorexa [IOK
UX OIBITHBIE TIOJTBEPIKICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mopaenu TBEPAOro, JKUAKOTO U bubnuorexa [JOK
3 ra3000pa3HOro COCTOSHUH BEIIeCTBA 1 https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
KHJIKOTO M ra3000pa3HOro COCTOSHUM
4 BELIECTBA HA OCHOBE II0JIOKEHUN 1
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrannuyeckue u amop@Hsie Tena 1 hitps://m.eds00.ru/ff0a5800
CmauuBaHue ¥ KanWIISIPHOCTD. bubnuoreka [IOK
6 IToBepXHOCTHOE HATSKEHUE 1 https://m.edsoo.ru/ff0a5530
F 1 bubnuotexa [JOK
Temnosoe pacimperue u cxarue https://m.eds00.ru/ff0a5a26
Temneparypa. CBs13b TeMnepaTypsl O
8 CKOPOCTBIO TETJIOBOTO JIBUKEHUS 1
JaCTHUIL
9 Buytpennss sueprus. CriocoObl L bubnmnorexa [JOK

U3MECHEHUS BHYTPEHHEW dDHEPruu

https://m.edsoo.ru/ff0a5c60
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10

Bunae! rerionepenaun

bubmuoreka [JOK

https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "[IpakTudeckoe
WCIIOJIb30BAHHUE TEMIOBBIX CBOMCTB

bubmuoreka [JOK

11
BCHICCTB M MATCPHATIOB B LCAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
KonunuectBo TemnoTel. Y neabHas bu6mmoreka [IOK

12 TEIIOEMKOCTb https://m.edso00.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOTO OanaHca. bubnnoreka [JOK
Termnoo0MeH U TEIIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBanue siBIEHUS Bu6miorexa IIOK
TEIII000MEHA MPU CMCIIBAHHH https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U Topsiueit BOAbI"
Pacuer konngecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIsi HarpeBaHUs TeJa
Y BBIICIIIEMOTO UM MPU OXJIAKIECHUN
JlabopaTtopHast pabora "Onpenenenue bubmuorexa [JOK

16 yEJIbHON TEIJI0OEMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprus TOIUINBA. Y IeJbHas TEII0Ta bubnnorexka [JOK

17 CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE

18 KPMCTAJUTMYECKUX TeN. Y IebHas brbmorexa LIOK

TCIIJI0TA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2
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JlaboparopHas pabota "OnpeneneHue

bubmuoreka [JOK

19 y/IeJIbHON TEeIJIOTHI TUTaBJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe
[TapooOpa3oBaHue U KOHICHCALIUS. bubnmoreka [JOK

20 Wcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenpHas Temwiora bu6mmoreka [IOK
apooOpa3oBaHus U KOHJICHCAIIUH. https://m.edsoo.ru/ff0a786c
3aBUCHUMOCTh TeMIIepaTyphbl KUTICHUS
OT aTMOC(EepHOTO JaBICHUS
Brnaxnocts Bo3myxa. JlaGoparopHas

22 pabora "Onpenenenue brbmorera [IOK

o " https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIbHON BIIAKHOCTH BO3AyXa
Pemienne 3amau  Ha omnpezaeneHue

23 BIIQYKHOCTH BO3/yXa
[TpuHuunBl pabOTH TETIIIOBBIX

24 nsurateneif. [lapoBas TypOuna.

JlBuraTenb BHYTPEHHETO CTOPAHMS
KIIJ] TenmoBOro aBuratesns.

25 TemIoBbIe IBUTATEIN U 3aIIUTa Bubmmorexa [IOK
OKpYKAIOIIEHT CpeTBI https://m.edsoo.ru/ffO0a7c7c
3aKOH COXpaHEHUs U IPEBPAILICHUS

26 SHEPTUU B TEIUIOBBIX MpoOIleccax
[ToaroroBka Kk KOHTPOJILHOU paboTe

57 o TeMe "TennoBbIe SIBICHUS. Bu6nmorexa LIOK

W3meHenune arperaTHeIX COCTOSTHUI
BenrecTna"

https://m.edsoo.ru/ff0a83f2
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KonTtponbHast pabora o Teme

28 "TemoBsle siBicHUs. I3MeHEHHE Bubmorexa LIOK
ATETaTHBIX COCTOSHMI BemecTBa" https://m.edsoo.ru/ff0a86ae
Onektpuzanuss  Ten.  JBa  pona

29 IIEKTPUYECKUX 3apsI0B
VYpoxk-uccienopanue "IaeKTpu3amus

30 TeJ UHAYKIUEN U TIpU
COIPUKOCHOBEHUU"

BzaumopeiicTBue 3apsyKeHHBIX TEIL. bubnuorexa [JOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.

2 HarnpsieHHOCTB 3JIEKTPUUECKOTO Bu6muorexa [JOK
nons. [IpuHIMIT Cymepro3HIHH https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJIEH
Hocurenu snekTpudeckux 3apsaoB.

33 DneMeHTapHbIil 3apsia. CTpoeHue
aToMa
[TpOBOAHMKY U TUAIEKTPUKU. 3aKOH bubnnoreka [JOK

34 COXPAaHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
Pemenue 3agau Ha npuMeHEHUE bubnmoreka [JOK

35 CBOMCTB 3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIIOBHS €70

36 CyliecTBOBaHMS. MICTOYHHUKH bubnmorexa IOK

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4
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bu6mmoreka [IOK

37 HAeHCTBIA DIIEKTPUECKOrO TOKa https://m.eds00.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 AIEKTPUYECKOTO OISl HA TPOBOAHUKHI 1
U TUDJIEKTPUKH"

DJIEKTPUUYECKHI TOK B METAJLJIaX, bubnnoreka [JOK

39 JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
DneKTpuyecKas 1enb U e€ COCTaBHbIE

40 4acTH
Cuna toka. JlabopatopHas pabota .

" bu6nunoreka [JOK
H3mepeHue u peryimpoBaHue CUIIbI

4 " P PELYIHP 05 https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECcKOoe HaMpsKEHHE.

42 Bonbr™merp. JIabopaTopHas pabora 05 Bu6muorexa [JOK
"U3mepenue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpspkeHus"

ConpoTuBieHNE TPOBOJHUKA. bubnuoteka [JOK

43 VY ienpHOE COMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb

14 ANEKTPUYECKOTO COMPOTUBICHUS . Bu6mnoreka [JOK

MPOBOJIHUKA OT €0 JUIMHBI, TIJIOIATN
MONEPEYHOr0 CeYeHus U MaTepuaa”

https://m.edsoo.ru/ff0aa738
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3aBUCUMOCTDH CHJIBI TOKA OT

45 Hanpspkenus. 3akon Oma Juist yuacTka bubmuorexa LIOK
https://m.edsoo.ru/ff0aa44a

nenu
JlaGopaTtopHnast pabora
"HccnenoBaHue 3aBUCUMOCTH CHIIbI

46 TOKA, MAYLIETO YEPE3 PE3UCTOP, OT bubnmorexa IOK
COMPOTHBIIEHHS PE3HCTOPA 1 https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”
[locnenoBarenbHoe M mHapauIeIbHOE

ar COEIMHEHUS IPOBOIHUKOB
JlaGopaTtopHnas padora "IIpoBepka
MpaBHJIa CJIOKEHUS HANIPSDKEHUN TTPU Bu6nuoreka [IOK

48 IIOCJIEA0BATEIBLHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaGopatopHas pabota "IIpoBepka

49 MpaBuJIa AJIs CUIIBI TOKA TIPH Bub6nuorexa [IOK
1apaUIcIbHOM COCAMHCHUN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha IpUMEHEHUE

50 3akoHa OMa JUIsl pa3aIngHOrO brbmorexa LIOK
COE/TMHEHIST TPOBOHIKOR https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOLITHOCTH 3JEKTPUUECKOTO bubnuorexa [IOK

Toka. 3akoH Jlxxoynsa-Jlenua

https://m.edsoo.ru/ff0ab124
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JlaGopaTtopHast pabora "Ornpeznenenue

52 pPabOTHI ¥ MOLIHOCTH 3JIEKTPUYECKOTO Bubmorexa IIOK
Toxa" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUUECKHE 1IN U TOTPEOUTENN

53 AIIEKTPUUYECKOM SHEPTUu B OBITY. brbmorera [IOK
KOpoTKO 3aMBIKAHHe https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TemMe "DIIeKTPUIECKHE 3apsibl.

54 3apsiKEHHbIE TeNla U UX bubmuorexa [IOK
B3aMMOIeiicTBHIS. II0CTOSHHBIIA https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUIN TOK"

KonTponbhas pabota no Teme
"DnexkTpudeckue 3apsabl.

55 3apsKEHHBIE TeNla U UX bubmorexa [IOK
B3aMMOIeHcTBHS. [TOCTOSHHBIIT https://m.edsoo.ru/ffOabea8
ANEKTPUIECKUIN TOK"

5 [TocTostHHBIE MATHUTBHI, UX

5 B3aNMOJICHCTBHE

57 Ypok-uccnenopanue "M3ydyenue nonei bubnuorexa [JOK
MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE ToJie

58 3eMIM U €T0 3HaYeHue JJIs )KU3HU Ha brbmiorera [IOK

3emiie

https://m.edsoo.ru/ff0acOba
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59

OmneiT OpcTena. MaruuTtHoe nose
JIEKTPUYECKOr0 TOKa MaruutHoe
0JI€ KaTyIIKU C TOKOM

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

60

[IpumeHeHHe AIEKTPOMArHuTOB B
texauke. Jlaboparopnas pabota
"N3yuenue neiCTBUS MATHUTHOTO
10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

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

61

DNEKTPOABUTATEIh TTOCTOSIHHOTO
toka. Micnonp3oBanue
AJIEKTPOJBUTATENICH B TEXHUYECKIX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota

"KoHcTpynpoBaHue U H3y4y€HHUE
paboThI neKkTpoaBUraTesns"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrter @apazes. 3akoH
AIIEKTPOMATrHUTHON UHIYKITUH.
IIpaBuio Jlenua

63

OnekrporeHeparop. CriocoOs
MOJTYYCHUS DIICKTPUUCCKOW DHEPTUH.
DJIEKTPOCTAHIIMK HA BO3OOHOBJIIEMBIX
UCTOYHUKAX SHEPTHU

64

[ToaroroBka K KOHTPOJIBHOU paboTe
1o TeMe "DJIEeKTpUIECKHE U
MarHuTHbIE IBJIEeHUS"
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KonTtponbHas pabora o Teme

65 "DNIEeKTPUICCKUE U MATHUTHBIC 1 BH@HOTeKa HOK
P — https://m.edsoo.ru/ff0acb14

66 PesepBHbIii ypok. Pabora ¢ Tekctamu 1 bubmuorexa [JOK
o Teme "TersoBbie siBiIeHUA" https://m.edsoo.ru/ff0acc5e
PesepBHeIit ypok. Pabora ¢ TekcTamu

67 10 TeMe "TI0CTOSIHHBIH 1 BH6J?H0TeKa LHOK
SeKTpHUecKuii TOK" https://m.edsoo.ru/ff0acdc6
PesepBHelil ypok. Paborta ¢ Tekctamu

68 1o TeMe "MarHutHsie siBIeHUS " 1

OBUIIEE KOJIMYECTBO YACOB I10
68 145

I[TPOTPAMME
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9 KVIACC

Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne JlaTa uupposbIe
wn Tema ypoxka Beero Kontposbubie | IlpakTnueckue H3yueHust o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypcbl

MexaHuyeckoe ABUKEHUE.

1 M 1

aTepuaibHasi TOUKa

Cucrema orcuera. OTHOCUTEILHOCTD bubnuorexa [IOK

2 MEXAHUYECKOTO JIBUKEHHUS 1 https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsAMOJIMHEIHOE bubnnorexa [JOK

3 JIBH>KEHUE 1 https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NPAMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE bubmuotexa [IOK

5 JNBUKEHUE. Y CKOpEHUE 1 https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'paduk ckopoctu
JlabopaTtopHas pabota "OnpeneneHue

. YCKOpEHUS Teja Mpu 1 1 bubnuoteka [JOK

PaBHOYCKOPEHHOM JABHKEHUH I10
HAKJIOHHOM TLI0CKOCTH"

https://m.edsoo.ru/ff0adb18
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CBoOoaHoe nagenue tei. OrbIThL

8 lanunes
PaBHOMEpHOE NBHXKEHUE T10 bub6nmoreka [IOK

9 okpyxxHocTH. [lepuos u yactora https://m.edsoo.ru/ff0ael76
oOpaiuenus. JIuneliHas u yriaonas
CKOPOCTH

10 LlenTpocTpeMHuTENIEHOE YCKOPEHHE
[Iepssbiii 3axk0oH Hprotona. Bektop Bbu6moreka [JOK

1 CHUJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnnorexa [JOK

12 PaBHoOnelicTBYyIOIIIAs CHJTa https://m.edsoo.ru/ff0ae72a
Tperuii 3akoH HeroToHa. bubmmnoreka HOK

13 Cyniepnio3unust Cuit https://m.edsoo.ru/ff0ae982
Pemenne 3a1au Ha npuMeHeHNe bubmmnoreka HOK

14 3akOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

bu6nmorexa LIOK

15 Cuna ynpyrocry. 3axon I'yka https://m.edsoo.ru/ffOaeca2
Pemenne 3agau no reme «Cuna

16 YIPYTOCTH
JlaGopaTtopHas pabota «OrnpeneneHue bubnuoteka [JOK

17 https:
JKECTKOCTHU MIPYKUHBI» ttps://m.edsoo.ru/ff0aee28

bubnunorexa LIOK
18 Cuna TpeHus

https://m.edsoo.ru/ff0af738
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Pemenne 3agau o reme «Cuia

bubnunoreka LIOK

19 TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota "Onpezaenenue bubmuorexa [IOK

20 Kod(uimenTa TpeHMU CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
Pentenue 3amau mo teMe "3aKOHEI

21 Herorona. Cuna ynpyroctu. Cuina But6moreka [IOK
Tperus” https://m.edsoo.ru/ff0afb8e
Cuiia TSKeCTU Y 3aKOH BCEMUPHOTO bubnnorexa [JOK

22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO https://m.edsoo.ru/ff0af044
najeHus
VYpoxk-koHpepennus "JIBuxkeHue Ten

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPa
(Conneunas cuctema). ['anaktuku"

Pemenue 3angau no reme "Cuna

24 TSHKECTH M 3aKOH BCEMHPHOTO BH6J?HOTeKa HOK
S ——" https://m.edsoo.ru/ff0af5f8
[IepBas kocMHu4eckast CKOpOCTb. bubmuoteka [IOK

25 HeBecoMocTs u meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHON TOUYKH.

26 AOCOIIOTHO TB?pnoe TEJO. Bu6smoreka [JOK
PapHoBecue TBEIOTO TeMa ¢ https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BPAILICHUS

27 MowmeHnT cunsl. LeHTp TsKECTH
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Pemenne 3agau mo reme "MoMeHT

bubnunoreka LIOK

28 cuibl. Llentp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 teme "MexaHn4ecKoe ABHKCHHE. But6mmoreka [IOK
o " https://m.edsoo.ru/ff0b0408
B3aumopeiicTBue Ten
KoHnTtponbHas pabota 1o teme
30 "MexaHn4eCKOe JIBHKCHUE. bubsmorexa LIOK
o " https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHMs UMITYJIbCa. YIIPYroe u EH6J.IHOTeKa LOK
HeyTpyToe B3aMMOJIEHCTRHIE https://m.edsoo.ru/ffOb07fa
Pemenne 3amau 1mo Teme "3akoH bubnunoreka LIOK
32 COXpaHEHHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenuus "PeakTuBHOe
JBUKEHHE B IPUPOJE U TEXHUKE"
bubmmoteka IIOK
34 Mexannueckas paboTa U MOIIIHOCTb hitps://m.eds00.ru/ffob0as4
PaboTa cCuIbI TSKECTH, CHITBI bubmuoreka [{OK
35 YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «Ornpeaenenne
36 paboThI CHJIBI TpPEeHUS pH

PAaBHOMEPHOM ABHXXCHUHM TCJIa 110
FOpHSOHTaHLHOfI ITOBEPXHOCTU»
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CBs13b SHEpruu U paboThlI.

37 n
OTEHLIUAJIbHAs SHEPTUS

Kunernueckas sneprus. Teopema o Bu6muotexa [JOK

38 KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHHsI SHEPTUU B

39 MEXaHHUKE
Jlaboparopuass pabora  «M3ydcHme bubmmoreka [JOK

40 3aKOHA COXPAHEHUs SHEPTUN» https://m.edsoo.ru/ffOb12fe
KomnebaTenpbHOE IBH)KCHHE U €r0 bubnuorexa [IOK

4l XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858

5 3aryxaromiue KouebaHusl. bu6nmorexa LIOK

4 Brinykaenubie koaebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
MareMaTnuecKkuil ¥ Npy>KUHHBIA

43 MasiTHUKA
VYpok-uccienoBanue «3aBUCUMOCTh

44 neproa KoJeOaHui OT JKECTKOCTH BH@HOTGKE‘ [OK
NPY/KUHBI ¥ MACCHI TPY3a» https://m.edsoo.ru/ff0b197a
[IpeBpamenue SHEPTUU npu

45 MEXaHUYECKUX KOJIeOaHHIX
JlaGopaTtopHas pabota «OrnpeneneHue

46 9acTOTHl W TEpHOjaa  KOoJeOaHHii bu6miorexa [IOK

MIPYKWUHHOTO MasATHUKA»

https://m.edsoo.ru/ffOblaec
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47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTHU NIEproJia KojaeOaHmi
rpysa, OJABEIIEHHOI0 K HUTH, OT
MAacChI TPy3a»

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

48

Mexaunueckue BoiHbl. CBOKWCTBA
MexaHu4yecKux BOJH. [IponoiabHbIe 1
MOTIEPEYHBIC BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHuyeckue
BOJIHBI B TBEPIIOM TEJIE.
Ceiicmuueckue BOJIHbI"

50

3Byk. PacmipocTpanenue u orpaxkeHue
3ByKa

51

VYpoxk-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus "YapTpa3ByK u
uH(pa3ByK B IpUpOJIE U TEXHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "3aKOHBI COXPAHEHHUS.

MexaHndeckue KojaeOaHus ¥ BOJTHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

KonTtponbHas pabota o Teme
"3aKoHbI cOXpaHeHus. MexaHnueckue
KOJIeOaHUs ¥ BOJIHBI"
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:‘)J'ICKTpOMaFHI/ITHOC II0JIC.

bub6nmoreka [IOK

56 DJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepenmus "[lkana

- AJIEKTPOMAarHUTHBIX BOJIH. Bu6muoreka [JOK
Hcnonp3oBaHue 3JI€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH U1 COTOBOI cBA3U"
VYpok-uccnenosanue "U3yuenue

59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C Brbmiorera [IOK
ITOMOIIBIO MOBHTBHOTO TeredoHa" https://m.edsoo.ru/ff0b2c6c
Pemienue 3a1a4 Ha onpeneneHue

60 YacTOTbI U AJTUHBI JIEKTPOMArHUTHOM
BOJIHBI
DJeKTpOMarHuTHas PUPOJIa CBETA.

61 Cxopocth cBeTa. BoHOBBIE CBOMCTBA bubmmorexa LIOK
cBeTa https://m.edso00.ru/ff0b31d0
Hcrounvuku cBera. IIpsaMonunenHoe

62 pacrpocTpaHeHHe CBETa. 3aTMEHNUs brbmiorexa LIOK
Connuta 1t JTyHbr https://m.edsoo.ru/ff0b3658
3aKOH OTpaXkeHUs cBeTa. 3epKaJa.

63 Pemmenre 3a1a4 Ha MPUMEHEHUE 3aKOHA Bubmmorexa LIOK
OTpaKEHUs CBETa https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenne ceeta. 3akoH bubmuorexa [IOK

MMPCIOMJICHUA CBCTA

https://m.edsoo.ru/ffOb3aea
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[TonHoe BHyTpEHHEE OTPAKCHUE CBETA.

65 Hcronbs30BaHue MOIHOTO BHYTPEHHETO Bubmmorexa LIOK
OTpaXKeHUS B ONTHYECKHUX CBETOBOAAX https://m.edsoo.ru/fiob3cse
66 JlaGopaTtopHast pabdota "HcciaenoBanue
3aBHCUMOCTH yIJla TPEIOMIICHHS
CBETOBOTO JIy4a OT yIJIa MaJICHUs Ha
rpasuue "Bo3yX-cTeKkio""
Ypok-koHpepenmus "Vcnonb3oBanne
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bubnunoreka LIOK
68 JIunzel. OnTHyeckas cuia JIMH3bI https://m.edsoo.ru/ffoh3f2c
5 bubmmoteka IIOK
69 ITocTpoenne n300paskeHHi B TMH3aX https://m.edsoo.ru/ffOb444a
JlaGopatopHas pabota "OnpezneneHue
70 (OKYCHOTO PacCTOSIHUSA U ONITUYECKOM bubnmoreka [IOK
CHITBI coGMparomieit THH3H" https://m.edsoo.ru/ff0b4206
2 Ypoxk-koHpepennus "OnTuyeckue bubnuoteka [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
bubnunorexa LIOK
72 I'ma3 kak ontuyeckas cucteMa. 3peHue hitps://m.eds00.ru/ff0b4684
23 Ypok-koHpepenus "JlegexTrl 3peHusl.

Kak coxpanuts 3penue”



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684

Paznoxxenne 6eoro cBeTa B CIIEKT.
Onbitel Herorona. Cnoxenue

bu6nmoreka [IOK

4 CIIEKTPAIIbHBIX IBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
CBETa
JlaboparopHas pabota "OnbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
75 BOCIIPUATHIO IIBETA NIPEIMETOB IIPU UX bu6nuorexa [HOK
HAGJIIO/ICHUH YEPE3 LIBETOBBIE https://m.edsoo.ru/ff0cOe2a
buabTpH"
Ypok-npaktukym "BonaHoBbIE
76 CBOMCTBA CBETA: TUCIIEPCHSI,
uHTepdepenys u quppaxmus"
OmneiTel Pezepdopaa u muianerapHas bubmmnoreka HOK
& MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa
HcnyckaHue 1 MOTJIONeHUEe CBETa
79 aromoM. KBauTsl. JInHeidyaTsie But6morexa [IOK
CHEKTPHI https://m.edsoo.ru/ff0c144c
VYpoxk-npaktukyMm "Habmronenune bubnuoteka [JOK
80 CIIEKTPOB UCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
. bubnuoteka [JOK
81 PanuoakTUBHOCTE 1 €€ BHIbI https://m.edso0.ru/ff0c1672
g2 Ctpoenne atromHoro siapa. Hykinonnas bubnuotexa [JOK

MOACTb

https://m.edsoo.ru/ff0c18ac
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PannoakTuBHBIE pEBpaLCHUS.

bubnunoreka LIOK

83 N3oTtonbl https://m.edsoo.ru/ff0clald
Pemenue 3agay mo teMme: bubnunoreka LIOK

84 "PaguoakTuBHbBIE IIpEeBpalieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
Ypok-koHdepenius "PaguoakTiuBHbIC

86 U3JTydCHHS B IPUPO/IC, MEAUIIUHE, Bubsmorexa [IOK
TexHMKe" https://m.edsoo.ru/ff0c2126
SnepHbie peakuu. 3aKOHBI

87 COXpaHEHHMs 3aPSAT0BOTO U MacCOBOIO Bubsmorexa [IOK
gncen https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX siziep. CBA3b Bu6moteka [IOK

88 MaccChl U SJHEPTUu https://m.edsoo.ru/ff0cld7a
Pemenue 3amau mo reme "SnepHbie

89 peakuun"
Peakuuu cuHTe3a U IeneHus aep. bubmmnoreka HOK

%0 Ncrounnku sueprun ConHna u 38€31 https://m.edsoo.ru/ff0c1e88
Ypok-koHnpepenus "Anepuas

o1 sHepreTuka. JlencTeus

PaaAOaKTUBHBIX H3Hy‘IeHHI>'I Ha )KXUBbIC
OpTraHu3MbI"



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

[ToaroToBka Kk KOHTPOJIBHOM paboTe 110
TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bubnunoreka LIOK

92
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC sIBIECHUS"

KontponbsHas paboTa no reme

03 "DJIeKTPOMarHuTHOE TMOJIE.
DJIeKTPOMArHUTHBIC BOJTHBI.
KBanToBbIC siBIEHUS"
[ToBTOpenue, obodIeHNE.

94 JlaGopartopHsle paboTHI 110 KypCy Bubnnorexa [JOK
"BsanmoneiicTue Te" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600eHNE. Perenue

95 PacYeTHBIX U KAYECTBEHHBIX 3a]1a4 10 brbmorexa [IOK
Teme "TeruIoBbIE MPOLECCH” https://m.edsoo.ru/ff0c2572
[ToBTrOopenue, o6o0mmenue. Perenne

96 PaCYETHBIX U KAYECTBEHHBIX 3a]1a4 10 brbmorexa LIOK
Teme "KIIJ] TerioBbiX fBHTaTeCH" https://m.edsoo.ru/ff0c2a22
[ToBTrOopenue, o6o0mmenue. Pemenne

97 PAcCUETHBIX U KAUECTBEHHBIX 3314 110 Bubmmorexa LIOK
Teme "KITJI 37€KTpOyCTaHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpeHue, 06ob1IIEHNE.

08 JIaGopaTtopHble paboTHI 1O Kypcy bubmnorexa LIOK

"CBeroBble aBiaeHUd"

https://m.edsoo.ru/ff0c2c52
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[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMHU 110 TeMe "3aKOHBI 1 bubmmorexa LIOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, 0600meHne. PaboTa ¢

100 tekcTamu 1o teme "Konebanus u 1 bubmotexa [IOK
BOJIHBI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, 0600meHue. Pabora ¢

101 TekcTaMu 110 Teme "CBETOBBIE 1 bubnunorexa [IOK
aBiaeHus" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHue. Pabora ¢

102 TeKcTamu 1o Teme "KBaHTOBas u 1
snepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I1O0 102 57

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

. O®uzuka, 7 xnacc/ Ileppimkun A.B., OOmecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M3aaTenbcTBO

((HpOCBGHICHI/Ie»

. ®usuka, 8 wmacc/ Ileppimkun U.M., MBanoB A.W., AximoHepHOE
0011IeCTBO

«3narensctBO «lIpocBemienre»

. O®uzuka, 9 wimacc/ Ileppimkun U.M., I'ythuxk E.M., UBanor A.U.,
ITerpoBa

M.A., AKI_[I/IOHepHOG O6H_IGCTBO ((I/ISIIEITGJIBCTBO «HpOCBGHIGHI/Ie»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

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