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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE OCHOBHOTO 0OIIero o00pa3oBaHUs
COCTaBJIEeHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMWI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOTrpPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yuéTom denepaibHOl padouei mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yueoHoro npeamera «Ousnkay.

Conmepxanue mporpaMmbl M0 (DM3MKE HAIpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPAMOTHOCTH OOYYaroIIMXCS M OPraHu3alMI0 H3y4YeHUS
Gbu3MKKM Ha JESITeNbHOCTHOM OCHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mnpeamera B peanuzauuu tpedboBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YEeHHUS, a TAKKe
MEXIMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT'0 00I1IeT0 00pa30oBaHUsI.

[Iporpamma o gusuke ycraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3yYEHHs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUSA MPEIMETHOTO COACP)KAHUS U
yuéTe BO3PAaCTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Tporpamma mo ¢usuke paspaboTaHa ¢ LENbIO OKa3aHUS METOJUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4eOHOMY IPEIMETY .

dusuka sBIsIeTCS CUCTEMOOOPA3YIONINM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX
PEIMETOB, TOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHHIA,
U3y4aeMbIX XUMHEH, ONOJ0oTHEN, aCTPOHOMHUEH 1 (pu3nuecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEIOCTaBiIseT Hanbosee sCHbIe
o0pa3ipbl MPUMEHEHUs HAYyYHOTO METOJa MO3HaHUs, TO €CTh CIoco0a MOTyyYeHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa30oBaHUS B CTPYKType OOIIETO
o0Opa3oBaHHUsl COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW I'PAMOTHOCTH HU
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne Qusnku Ha 0a30BOM ypOBHE IMpeJrosiaracT OBJIaJICHUE
CIIEIYIOIIUMHA KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIeI0BAHNUS;

e UHTEPIPETHPOBaTh  JaHHbIE H  HCIONb30BaTh  HAYYHBIC
JI0Ka3aTeNIbCTBA JUIS MTOJTyYESHUS BHIBOJIOB.

[lenmn wu3yueHus (PU3NKK HAa YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B Konmeniuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3anusax Poccuiickoin @expepauuu, pean3yrOMIMX
OCHOBHbIE  001Ie00pa3oBaTeIbHble MPOrPAMMBI, YTBEPKAEHHOW pelIEHUEM



Komnerun MunucrepcTBa npocsenienus Poccuiickoit @eneparuu (IpoToKoa OT 3
nekadbps 2019 r. Ne TIK-4BH).
Heaun n3zyyenus pusuku:

npuoOpeTeHrne HMHTEepeca U CTpPEeMJICHUS OOydYalomuXxcs K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABIECHUI O HAYYHOM METOJI€ MO3HAHUA U (DOPMHUpPOBAHUE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBIICHUSIM;
(dbopMupOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHHUs] OCHOB
CTPOEHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;
(GopMuUpOBaHKE NPEJICTABICHUA O poJiM (U3MKHM JUISL Pa3BUTHUS IPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TMpPEJCTaBICHUH O  BO3MOXKHBIX  cdepax  Oyayuien
npoeccuoHanbHON JeSTENHHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaybHeleMy oOy4eHHI0 B 3TOM HaIlpaBJICHUU.

JlocTkeHHe 3TUX IieNield MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
00111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIOIINX 3a]a4:

npuoOpeTeHNue 3HAHWUH O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYCCKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

npUOOpEeTEHNE YMEHHUI OMHCHIBATH M OOBSCHATH (PU3UUYCCKUE SBICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHHM;

OCBOCHHME METOJIOB PEIICHHUS MPOCTECUIUX pPACUYETHBIX 3amad ¢
HCITIOJIb30BAaHUEM buzngecKux MOJIETIeH, TBOPUYECKHUX u
PAaKTHUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI,
nabopaTtopHble  pabOThl M JIKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITIOJIb30BAHUEM U3MEPUTEITLHBIX TPUOOPOB;

ocBoeHME MPUEMOB PabOTHl ¢ MHpOpMaIuen (HU3NIECKOro COJEpIKaHMUS,
BKJItOUYasi THPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUSX (U3UKH, aHAINA3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O chepamu poecCHOHATEHON EATeTLHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JOCTIKEHUSX (PU3UYIECKON HAYKH.

Ha wuzydyenue ¢usuku (6a30BbI ypOBEHBb) HA YPOBHE OCHOBHOI'O OOIIEroO

obOpazoBaHusi OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B He/leN0), B 8
Ki1acce — 68 yacoB (2 daca B Hemeno), B 9 knacce — 102 gaca (3 gaca B HeZen).

[Ipennaraemelii B mporpaMMme no (Gpu3MKe nepedyeHb JadopaTOpHbIX padoT U
OMBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JeJaeT BbIOOp MPOBEACHUS



7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUWBUIYAIBHBIX OCOOCHHOCTEH
00yJaromuxcsi, CIMCKa SKCIIEPUMEHTANBHBIX 3aJaHUl, MpesiaraeMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa Mo (hU3HKE.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAOIIEr0 MUPA.

®usuka — Hayka O npupoze. SBinenus npuponsl. dusznueckue sBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenmuuuHbl. M3Mmepenue Qusnueckux BenuyuH. DPuznyeckue
npubopsl. [lorpemHocts u3mepennit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u jApyrve ecTecTBEHHble HAyKdM H3Y4yaloT MPUPOLY.
EcTecTBEHHO-HAYUYHBIII METOJl IO3HAHMS: HAOJIIOJEHHE, MOCTaHOBKA HAy4YHOI'O
BOIIPOCA, BBIIBH)KEHHE THIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBICHEHNE
HabmogaemMoro sapieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHu4deckne, TEIUIOBBIE, JJEKTPUYECKWE, MArHUTHBIE, CBETOBbIC

SIBIICHUSL.

2. @uznyeckue npuOOPbl U IpoLeaypa NPSIMbIX U3MEPEHUN aHAJOrOBBIM U

1M (PPOBBIM MPUOOPOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpezenieHHe LEHBI AEJIEHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. M3mepenue pacCTOsIHUN.
3. M3mepenune o0bEMA )KUAKOCTH U TBEPOTO TEA.
4. OnpezneneHue pa3MepoB MaJbIX TEN.
5. M3mepenue Temiieparypbl HNpU HOMOIIM >KHUAKOCTHOTO TEPMOMETpPA H
JNAaTYUKA TEMIIEPATYyPBI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAJBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblile, 4yeM OOoJIblle BHICOTA
IIyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIB, HMX pa3Mmepsl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkenne yactuy BemlecTBa. CBS3b CKOPOCTH JABWMIXKEHHSI YACTHUI[ C
Temriepatypoil. bpoyHoBckoe nBmwxkenue, nud@ysus. BzaumonencTBue yacTull
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE I'a30B, KUJIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBsA3p MeXAy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbpIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOIO IBH)KEHHUS.



2. Habmonenue nuddysumn.
3. HaOmionenue — siBneHui,  OOBSACHAIOIMIMXCA  MPUTSIKEHUEM  WIH
OTTaJKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnsie pabomuol u onvimol.

1. OneHka JuMaMeTpa aTroMa METOJOM psiioB  (C  UCIOJIb30BaHUEM

dboTorpaduii).
2. OmnbITHI 10 HAOJIOICHUIO TETIOBOTO PACIIMPEHHUS Ira30B.
3. OnbITHI 10 OOHAPYIKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBu:keHne U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KECHHE.
Ckopoctb. CpenHsAsi CKOpPOCTh HNPH HEPABHOMEPHOM ABMKEHHMH. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.
SBneHne wuHepuUMM. 3aKOH HMHEPLUUH. B3auMoaencTBHE Tell KaK NPUYMHA
W3MEHEHUs CKOpPOCTH [BWXKEHMS Tell. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ] B €IUHULIEC
00BéMa BellecTBa.
Cuna Kak XapakTepUCTHKa B3auMojeucTBusA Tesl. Cuna ynpyroctu U 3aKOH
['yka. M3mepenne cwiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHUE TIATOTEHMS U CHJIA
TsokecTu. Cuiia TsHKeCcTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Crnoxenue
CWJI, HAPABJIEHHBIX MO OJHOW HpsiMod. PaBHoxeicTByromas cuii. Cuiia TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE NOKOsA. TpeHne B IpUPOAE U TEXHUKE.
Hemoncmpayuu.
1. HaOmroneHue MexaHUUYECKOTO ABUKECHHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus nHepIuu.
4. HaOmronenve n3MeHeHus1 CKOPOCTHU MPHU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME MAcC IO B3aUMOJICHCTBUIO TE.
6. CrnoxxeHue cCuj, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopnuie pabomel u onvimol.
1. OmpezeneHre CKOPOCTH PABHOMEPHOT'O JBIXKEHHS (IIApUKa B MKUIKOCTH,
MOJIEJIH JIEKTPUUYECKOT0 aBTOMOOWIISI U TaK Jajee).

2. OmpeneneHue CpeIHE CKOPOCTH CKOJNBXKEHHS OpycKa WM IIapuKa IO
HAKJIOHHOM IUIOCKOCTH.

3. Omnpenenenue IIOTHOCTUA TBEPIOTO Tea.

4. OmnbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (nedopmaiun)
NPY>KUHBI OT TIPUIIOKEHHOM CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTENH M ra30B.



HaBnenue. CriocoObl yMEHBIICHUSI M YBETUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUs raza oT o0bEma, Temmeparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMU, XUAKOCTSIMU W razamu. 3akoH Ilackans. IIneBmaruueckue
MalllMHbl. 3aBUCUMOCTb JABJICHMS KUJKOCTH OT TiyOuHBI. ['mapocratnueckuid
napagokc. Coobmaromuecs cocynpl. ['uapaBmnueckue MEXaHU3MBbl.

AtMocdepa 3emum u atmMocdepHoe naBieHue. [IpuumHbI CyliecTBoBaHUS
BO3yIIHONW 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOro
JaBJeHusl. 3aBUCUMOCTh aTMOC(EPHOIO JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 11t U3MEepeHns aTMOC()EpHOTO TaBICHHUS.

JlelicTBHE KUIAKOCTH Y ra3a Ha MOTPYyKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTB JAAaBJIEHUs ra3a OT TEMIEPaTyphl.

[lepenaya naBneHUs )KUIKOCTBIO U TA30M.

CooOmaromuecs cocyibl.

['mapaBiuueckuit mpecc.

[IposiBneHue necTBUs aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTbD BBITAJIKMBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa

o vk w N E

1 IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITAJTKMBAKOIIEH CHJIBI BECY BRITCCHEHHOM KHUIKOCTH.

8. YcioBue miaBaHus TeJ: IJIaBaHUE WK MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIICHHS INIOTHOCTEN TEIa U JKUIKOCTH.

N

Jlabopamopnsie pabomuol u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMA MOTrpyKEHHOM B
XKUJKOCTb YACTH TEJIA.

2. OmnpeneneHue  BBITAIKMBAIOLICH  CHJIBI, JEHCTBYIOLIEH Ha  TElO,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI, JEHCTBYIOIIEH HA TEIO
B KUJKOCTH, OT Macchl TeJa.

4. OnbITbl, JACMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIICH  CHUIIBI,
JEUCTBYIOLIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA NOTPY>KEHHOM B )KUIKOCTb
YacTH TeJIa U OT IJIOTHOCTHU KUIAKOCTH.

5. KoHctpyupoBanue apeomerpa WM KOHCTPYUPOBAHHME JIOAKM H
OlpeaeieHUE €€ TPy30H0AbEMHOCTH.

Paznen 5. PaGora 1 MOIIIHOCTH. DHEPrus.

Mexanuueckas padbota. MOUTHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio

paBHOBecHs pblyara. [I[pumeHeHue npaBuiia paBHOBECHS pbluara K 0J0Ky. «30J0T0e



npasuio» mexanuku. KITJI mpocteix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanunueckas oHeprus. KuHeTmueckas ¢ TOTEHIMAJIbHAsT DSHEPIHUS.
[IpeBpalenre 0OTHOTO BUIA MEXaHUYECKOW IHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenuie pabOThl CUITbI TPEHUS IPU PABHOMEPHOM JIBHXKEHUU TeJa 1Mo

TOPU30HTAIBHOM IMOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. W3mepenue KII/] HakIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIUH.
8 KVIACC

Pa3zpnes 6. TerioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KHHETHYECKOW TEOPUM CTPOECHUS
BeliecTsa. Macca M pasMmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE IIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOro, >KHAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdueie Tesna. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IOJIOKEHHW MOJEKYJISIPHO--KHHETUYECKOM TEOPHH.
CMaunBaHNe U KanWUIApHBIE sBIEHUS. TemIoBoe pacluupeHue U CKaTue.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BuyTpennsss sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH OJHEpPruu:
TeruIonepeaya u coBepiieHune padoTel. Buasl Temionepenayun: TemionpoBOJHOCTD,
KOHBEKIIUSA, U3IIyYECHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BelecTBa. TeriooOMeH u
TEIJIOBOE€ paBHOBecHE. YpaBHEHHME TeIUIoBOro Oamanca. IlmaBnenue u
OTBEpPACBAHHE KPUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenuwe. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMoc(hepHOro
JABJICHMUSL.

Brnaxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEMI0Ta CTOPAHUs.

[Mpunnumner paGotsl TemnoBbix asurareneit KIIJ| temmoBoro aBuratens.
TerutoBble IBUTATENIN U 3aLIUTA OKPYKAOLIEH CPEJIbL.

3aKOH COXpAaHEHUS U MPEBPALLECHHS SHEPTUH B TEIIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKEHUS.
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10.
11.
12.
13.

Ha6monenne nuddysun.

Habmronenue siBieHni cMayuBaHUS U KaWJUISIPHBIX SBIICHHM.
HaGroieHre TerioBoro pacimpeHus Tel.

N3meHeHnne naBieHus rasa Mpud U3MEHEHUM 00bEMa W HAarpeBaHUU WIIU
OXJIAKICHUH.

[IpaBuna u3MepeHus: TeMIepaTyphl.

Bunp! Terionepenauu.

OxJaxxeHue Npyu COBEPIICHUH padOThI.

Harpesanue npu coBepiiieHur padOThl BHEIITHUMU CUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.
Habmronenue kuneHusl.

Habmronenue nmocTostHCTBa TeMIIepaTyphl MPH TIJIaBJICHUH.
Moaenu TeIIOBBIX ABUTaTEICH.

Jlabopamopnwie pabomuol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJIIPHOTO TPUTSKCHHUS.
OMnbIThI IO BBIPALIMBAHUIO KPUCTAVIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL

OmnpeneneHue AaBICHUS BO3AyXa B OAJLTOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JIaBJIEHUS BO3JlyXa OT €ro
00BbEMa 1 HArPEeBaHUS WM OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH OHEpPruM Tela B pe3yJibTare
TeruIonepeauu U padoThl BHEITHUX CHUJL.

HccnenoBanue sBJIEHHS TEIJIOOOMEHAa MPH CMEIIMBAHUM XOJIOJHOW U
ropstye BOJBL.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHL, IOJIYYEHHOIO  BOJOW  IpH
TEMJI000MEHE C HArPETHIM METAITUYECKUM ITUITUHAPOM.

Onpenenenue yaelbHON TEMIOEMKOCTH BEILLIECTBA.

Hccenenosanue nponecca UCIapeHusl.

OrnpenesieHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Onpenenenne yaeapHONW TEMIOTHI IUIABJICHUS JbJA.

Pa3znes 7. JinekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

OnekTpuzauus Tenl. J[Ba pona SIEKTpUUECKUX 3apsioB. BzaummopeiicTBue
3apsoKeHHBIX  Tesl.  3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUS MEXIY TEIAMHU).

Onektpuueckoe mnone. Hanpspk€HHOCTh aiekTpudeckoro nosist. I[lpuHumn
CYNEPIIO3UIIMU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
JJIEKTPUYECKOTO 3apsaa.

OJIEKTPUYECKHM TOK. YCIOBHUS CYIIECTBOBAHMS DIJIEKTPUYECKOrO TOKa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DSIIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKHIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HANPSHKEHUE.
ComnpoTuBieHre TPOBOJHUKA. Y IEIIBHOE CONPOTUBIIEHUE BellecTBA. 3akoH Oma
IU1s ydacTka uenu. [locnegoBarenbHoe U MapaJuIeIbHOE COCTMHEHNUE MPOBOIHUKOB.

PaGora u M™omHOCTh 3yekTpuueckoro Toka. 3akoH J[xoymns—JleHma.
DNEeKTpUYECKUE LEMU U MOTpeOUuTenu 3eKTpuyeckor sHepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

[TocTosiHHBIE MAarHUTHL. B3aMMOIENCTBUE ITOCTOSTHHBIX MAarHUTOB. MarHuTHOE
none. MarautHoe moJsie 3eMJM W €ro 3Ha4eHWe Ui KU3HH Ha 3emue. OnbiT
Opcrena. MarHuTHOE 10JIE€ AIIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TEXHUKE. J[€IICTBUE MAarHUTHOIO MOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSAHHOTO TOKa. Mcnonb30BaHHWE AIEKTPOJBUTATENICM B  TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omnertel @apanes. fBnenne snekTpoMarHuTHOM MHAYyKIMM. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco0b1 MOJTyYEHHUS ANEKTPUUYECKOU SHEPIuu.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.

Hemoncmpayuu.

DIIEKTpU3aLUs TEIL.
JIBa pojia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS] UHAYKIIHUS.
3aKOH COXpPAHEHHUS ANEKTPUUECKUX 3aPSI0B.
[IpOBOTHUKH U AUDIAEKTPUKH.
MonenupoBaHu€e CUIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJISL.
M cTOYHUKY IOCTOSIHHOTO TOKA.
JIeCcTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. 'a30BB11 pa3psa.
. I3MepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUIECKOro HalpsKEHUsT BOJIBTMETPOM.
. Peocrar n marasuH COnpOTHUBIICHUMN.
. BzaumoiericTBUE MTOCTOAHHBIX MAarHUTOB.
. MoaenrpoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS IMOJIOCOB MAarHUTa.
. MozenupoBaHre MarHUTHBIX [10JIEU TOCTOSSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMArHUT.

JlencTBrMe MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIIHH.

Omnbitel Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHUS.

DIIEKTPOreHEePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomusl u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpiTel MO HAONIOACHUIO DJEKTPU3AMK Ted UHIYKIUEH U 1pu
COIIPUKOCHOBECHUMU.

HccnenoBanne MAEWCTBUSA DJIEKTPUUECKOTO TIOJISI HA IPOBOAHUKUA H
JABIICKTPUKHU.

COopka u mpoBepKka paboThl TEKTPUIECKOM IIETTH TOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUJIbI TOKA.

N3Mepenue u peryampoBaHUe HAMPSHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYILIETO YEPE3 PE3UCTOP, OT
COITPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD DIEKTPUYECKOTO
COIIPOTUBIIEHUS MPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAJAU IIONEPEYHOIO
CEUCHMS U MaTepuaa.

[IpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUW IIPU  IOCIEIOBATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Iyl CWIbl TOKA IPU NAPAIJIEIBHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIYIIET0 Yepe3 pe3ucTop.
OmnpenernieHne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIACISAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIEr0 4epe3 JIaMIIOYKy, OT
HaIpPsKEHUS Ha HE.

Omnpenenenune KIIJI narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJEHUCTBUSI TOCTOSIHHBIX MAarHUTOB.
W3yyeHnue MarHuTHOTO TOJISI IOCTOSTHHBIX MAarHUTOB MPU MX 00bETMHEHUN
Y pa3/CIICHUH.

HccnenoBanne nelCTBUSA JJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITBl, JAEMOHCTPUPYIOIIAE 3aBUCUMOCTb CHJIBI  B3aMMOACHUCTBUSA
KaTyIIKH C TOKOM M MarHUTa OT CUJIbI TOKA U HAIIPABJICHUS TOKA B KATYLIKE.
N3ydeHne 1ercTBUs MArHUTHOIO I0JIsI HA IPOBOJIHUK C TOKOM.



19. KoHcTpyHnpoBanue u uzydeHue padoThl AIEKTPOIBUTATEINS.

20. 3mepenue KII/I anekTpoaBuraTebHOM yCTaAHOBKH.

21. OnbITBl IO  HMCCHEAOBAHUIO SABJICHUS DJICKTPOMATHUTHONW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHWW 3HAYEHHS W HANPABICHUS HWHIYKIIMOHHOIO

TOKa.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHS.
Mexanuueckoe JBWXKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKEHHsS. PaBHOMEpHOE NPSAMOIMHEHHOE
nBrxkeHue. HepaBHomepHOe npsiMoNMHENHOE ABHKEHUE. CpelHsst 1 MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JIBHKCHUH.
VYckopenue. PaBHOyckopeHHOE mpsiMOIMHEHHOe nBHkeHue. (CBoOoaHOE
nageHue. OnsITel ['anunes.
PaBHOMepHOE nBUXKEeHUE 1O OKpykHOCTU. [lepmon u vacrtora oOpaieHus.
JIuneriHas v yrioBas CKOpocTU. LIeHTpoCcTpeEMUTEIIBHOE YCKOPEHUE.
[lepBbii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HproToHa.
[IpyuHIMN Cynepro3unuu Cui.
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus:: cujia TPEeHUsl CKOJIbKEHUs, CHIia
TPEHUS MOKOS, IPYTUE BUJIBI TPEHUSI.
Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
nageHus. JBuwxenne mianer Bokpyr Comnuna. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocTh 1 neperpysku.
PaBHoBecue maTepuanbHON TOYKH. AOGCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUVIEHHOM OChIO BpalleHus. MomeHT cuiibl. LleHTp TsxecTu.
Nmnynee Tena. M3menenne mmnyinbca. UMmysbe cuitbl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE NBUKEHNE.
Mexanudeckass paboTa W MOUIHOCTh. PaboTa CW TSKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEepruu u pabotsl. [loTeHIMambHas SHEPrUs TeJa, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIn. [loTeHIMabHas SHEPTUs CxKaTOM NpyKkuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETHYECKOW DHEPIMHU. 3aKOH COXPAHEHHs MEXAHUYECKOU
DHEPIUH.
Hemoncmpauuu.
1. HaGnrogenme MexaHMueCKOro JBMXKEHHUS Teja OTHOCUTENIBHO Pa3HbIX Tel
OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM JABWKEHHS OOHOTO M TOTIO XK€ Tela
OTHOCHUTEJIBHO PAa3HBIX TEJI OTCYETA.
M3mepeHne cKOpoCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JBUKECHMUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.

5. HaOmronenue ABMKEHUS Tesa MO OKPYKHOCTH.



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

HabGmronenne MexaHnuecKuX SBICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» rnpu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHMS T€jla OT MAacChl TEJIa W JIEUCTBYIOLIECH HAa HErO
CHUJIBI.

HaGmronenne paBeHCTBa CHIT TIPU B3aMMOICHCTBUH TETI.

M3meHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUU.

Ilepenaya umityabca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoOpazoBanus 3HEPTrUK NMPU B3aUMOJICUCTBUU TEI.

CoxpaHeHue UMIyJIbca MPU HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UMITyJIbca Mpu a0COIIOTHO YIPYTOM B3aUMOJCHCTBUU.
Halntonenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU TPU CBOOOTHOM TaJICHUH.
CoxpaHeHuEe MEXaHUYECKOW SHEPTUU MPU IBUKECHUU TEJIA MO ICHCTBUEM
IIPYKUHBL.

Jlabopamopnsie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue Tpakra sl pa3roHa W JajJbHEWIIEr0 paBHOMEPHOTO
JBYKEHUS IIApPUKa WIH TEJIEKKU.

Omnpenenenne cpeaHed CKOPOCTH CKOJBXKEHUS OpyCKa WM JBUIKEHUS
HIapyKa [0 HAaKJIOHHOM IIOCKOCTH.

OmnpeneneHue yCKOpPEHHMs Tella NPU PABHOYCKOPEHHOM JIBJKEHHH I10
HAaKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HauaJlbHOW CKOPOCTH.

ITpoBepka rumnores3sl: €ciu IpPU PaBHOYCKOPEHHOM JBUXKEHHM Oe€3
HAa4YaJIBHONH CKOPOCTH IIyTHM OTHOCATCA Kak psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHNE MPOMEXYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXEHUS OT CHIIbI
HOPMAJIBHOT'O JaBJICHUS.

Omnpenenenne KOdpPUIUEHTa TPEHUS CKOJIBKEHMSL.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHSI P PABHOMEPHOM JIBHKEHUH TEJIA 110
TOPHU30HTAIBHON TOBEPXHOCTH.

Omnpenenenue paboThl CUJIBl  YyOPYTOCTH MpU MOABEME TIpy3a C
UCIIOJIb30BaHUEM HETOABUKHOIO U MOJBUKHOIO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHEHUS DHEPTHH.

Pasznena 9. Mexannueckue Ko01e0aHUA U BOJHLI.



KonebarensHoe nBrkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHMI: TIeprOI,
4acToTa, aMIUIUTYy1a. MaTteMaTudyeckuii U NpyKUHHBIKM MasTHUKU. [IpeBpanieHue
SHEPIruu MpH KojaeOaTeIbHOM JBUKCHUHU.

3aryxatomue  koneOaHus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckne BOHBL. (CBOMCTBA MEXAaHWYECKUX BOJH. [IpomonbHble U
MOoINepeyYHble  BOJHBIL. JIMMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnuyeckre BOJIHBI B TBEPAOM TeEJE, CEUCMUYECKHE BOJIHBI.

3Byk. I'poMKkOCTh 3Byka W BbicOoTa ToHa. OTpaxkeHue 3Byka. MHpa3ByKk u

yIIBTPa3BYK.
Hemoncmpauuu.
1. HaOmronenue kosiebaHuil Tesl MOJA JEWCTBUEM CHUJIbI TSKECTH U CHUIIbI
YIPYTOCTH.
2. HaOmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
3. HaOmronenue BBIHYXIEHHBIX KOJIEOaHHI U pe30HAHCA.
4. PacnpocTpaHeHue NpoAOJbHBIX U TONEPEUHBIX BOJIH (HA MOJEIH).
5. HaOumrosieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
6. AKyCTHYECKUUH PE3OHAHC.

Jlabopamopnsie pabomol u onvimol.
1. OmpezneneHne 4YacTOTbl M IepuoJa KOJEOAaHM MaTeMaTHU4ecKOoro
MasTHUKA.
2. OmpepeneHuie 4acTOThI M IEPHOJIa KOJIeOAHUM MPY>KMHHOTO MasITHUKA.
3. HccnepgoBanue 3aBUCUMOCTH NEpPHOJIa KOeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH IIEPUOAA KOJIEOaHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. [IpoBepka HE3aBUCUMOCTH Iepuo/a KOJeOaHHil rpy3a, MOABEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh TNepuoaa  KojebaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.
Pasznes 10. Di1eKTPOMArHUTHOE 10J1€ U 3JIEKTPOMATHUTHBIC BOJIHBI.
DIEKTPOMArHUTHOE  MOJIe.  ODJIEKTpOMarHuTHble  BOJHBL.  (CBOMCTBa
AIIEKTPOMarHuTHeIX BOJdH. [Ilkama snexkTpoMarHUTHBIX BOJH. lcnosib3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.
DJeKTpoMaruuTHas npupoga cera. CKopocTh cBeTa. BoJIHOBbIE CBOMCTBa
CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoJHOBBIE CBOMCTBA CBETA.



Jlabopamopnuie pabomuel u onvimol.
1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

Pa3gea 11. CBeToBbBIE AIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm  cBera.  [Ipsmonunernnoe
pacnpoctpaHeHue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [linockoe
3€pKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnienne cBeta. 3akoH mperaomieHus cBera. [loiHOe BHYTpeHHEe
OTpakeHHe cBeTa. VICmonp30BaHME TMIOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xop myyeit B tnH3e. OnTudeckas cucrema goroarapaTra, MUKpOCKOIa
u Teneckormna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U JaabHO30PKOCTb.

Paznoxxenne Oenoro cBera B chnekTp. Omnbitel HbtoTona. CroxxeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMOMHENHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xon nyuel B coOMparoliei JInH3e.

X0 1y4ey B paccenBarolleH JIUH3E.

[Tosryuenune n300paxeHui ¢ HOMOUIBIO JIMH3.

[TpunIun geiictBus doToamnmapata, MUKPOCKOTA U TEJIECKOIIA.
10. Mopenb riasa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [Tonydyenue 6eoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX IIBETOB.
Jlabopamopnsie pabomul u onvimol.

W X N oUW E

1. HccnenoBanue 3aBUCUMOCTH yTria OTPaKEHUS CBETOBOTO Jyda OT yIJia
Na/ICHUS.

2. M3yueHune xapaKTEPHCTHK U300pKECHUS MPEAMETA B TUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIICHUS CBETOBOTO Jiyda OT yrija
najieHUsS Ha TPAHUIIE «BO3TYX—CTEKIION.

4. TlomyueHue N300paKeHUI C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparomeit
JIUH3HIL.

6. OTIBITHI 11O PA3TOKEHUIO OETOTO CBETA B CIIEKTP.

7. ONbBITHI IO BOCHPHSATHIO IIBETA MPEAMETOB NPH UX HAOIIOJACHHUH 4Yepe3
I[BETOBBIC (DUITBTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pesepdopna u mnanerapHass mojenb atoma. Monens aroma bopa.
Hcnyckanue u nornomenne ceerta aroMoM. KBaHThl. JInHEYaThle CIEKTPHI.

PamnoaktuBHOCTh. Anb(a-, 6eTa- u raMmma-uznyuyeHus. CTpoeHrne aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sazapa. MHWsoromsl. PaanoaxtuBHBIE
npeBpauienus. [lepron nonypacmnana aTOMHBIX SEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHMs 3apsSJ0BOIO MU MAacCOBOIO YHCEIL.
DHeprusi CBsI3W aTOMHBIX siaep. CBsi3p Macchl W SHEprum. Peakuum cuHTE3a U
nenenus snaep. Uctounuku sneprun ConHua u 3BE3I.

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTHMBHBIX W3JYYEHUW HA >KUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHexkTpsl U31y4eHUS U TOTJIOLICHHUS.

2. CnekTpsl pa3InyHbIX Ta30B.

3. CnekTp Boaopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuérunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Peructpanus uznydeHusi IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnsie pabomuol u onvimol.

1. HaGnromeHue CIUIONTHBIX U JIMHEWYATHIX CIIEKTPOB U3IIYYCHHUS.

2. HMccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o gpororpadusm).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAK NN MOAYIb.

[ToBTOpUTENHEHO--0000MIAIONTNI MOIYJIb IPEIHA3HAUEH JIJIsl CUCTEMaTU3aluu
¥ 000011IeHNs TPEAMETHOTO COACPIKAHUS U OTIbITA IEITEIbHOCTH, MPUOOPETEHHOTO
IpU KM3YYEHUH BCETro Kypca (U3WMKH, a TaKke JJIsl MOJATOTOBKU K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMEHY M0 (Pu3MKe AJisi 00y4YarolIMXcs, BHIOPABIIUX 3TOT
y4eOHBII peaMeT.

[Ipy M3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeNbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTUKEHUE MPEAMETHBIX U
METAMpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  OOydeHwus, (opMupyercs
€CTECTBEHHOHAYYHAs! T'PAMOTHOCTH: OCBOCHHE HAy4YHBIX METOJOB MCCIEIOBAHUS
SBIICHUM TIPUPOABl M TEXHUKH, OBJAJICHUE YMEHUSAMH OOBACHITH (pu3myeckue
ABJICHUSI, TPUMEHSS TMOJYyYEHHbIE 3HAHMS, pelaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U KCIIEPUMEHTAJIbHBIC.

[IpuHIMNIHANTBHO JESITEIPHOCTHBIN XapaKTeEP JAHHOTO pa3zena pean3yeTrcs 3a
C4€T TOTO, YTO 00YYAIONTUECS BBITIOIHSAIOT 3aJaHusl, B KOTOPBIX UM IMPEIaraeTcs:



HA OCHOBE TIOJIYYEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSICHITH
dbu3nyuecKkue SBICHUS B OKPY’KAIOIIEH NMPUPOJIe U TOBCEAHEBHOM KU3HU;
HCIIOJIb30BaTh HAYUYHbIC METObI UCCIEOBAHUS (PU3HUECKUX SIBICHUM, B TOM
YUCIIE I POBEPKU THIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITH HAy4HbI€ OCHOBBI HaWOOJIe€ BaXKHBIX JIOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, IPAKTUYECKOTO UCITOIB30BAaHUS PA3JIMYHbIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALLCHUSA U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenne GU3UKH Ha YPOBHE OCHOBHOTO 001Iero oopa3oBaHUs HAIPaBJICHO

Ha JOCTHKEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

B pe3ynbraTe udydyeHus: pu3NKyd Ha ypOBHE OCHOBHOI'O 00I1Iero o0pa3oBaHuUs

y oOydarorerocss OyayT copMUpOBaHBI CICIYIONTNE JTUIHOCTHBIE PE3yJIbTATHl B
YacTH:

1) mnaTpUOTHYECKOT0 BOCTIMTAHMS:

— IPOSIBJIEHWE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOMN
(u3HYECKON HayKH;

— [IEHHOCTHOE OTHOIICHHUE K JOCTHKEHHUSIM POCCHICKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro M yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYXJIEHUH OOIIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JOCTHXKEHUN
busuKwy;

— OCO3HAHUE BAXKHOCTH MOPAIBHO--3TUYECKHX IPUHIMUIOB B JIESITEIbHOCTH
YYEHOTO;

3) 3¢TeTHYEeCKOro BOCIIUTAHMUS:

— BOCIHIPUATUE 3CTETUUYECKUX KayeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

— OCO3HaHWE IICHHOCTH (PU3NYECKOM HAayKM KaK MOIIHOTO HHCTPYyMEHTa
II03HAHKUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEWILEH COCTaBIIAIOLICH
KYJbTYPBI,

— pa3BUTHE HAy4YHOU JHOOO3HATENBHOCTHU, MHTEpECcAa K MCCIIEI0BATEIbCKON
JEATENbHOCTH;

S5) ¢opvupoBaHMs  KYJBTYPbI 3I0pPOBbS W  IMOLMOHAJIBHOIO
Os1aromoJryyms:

— OCO3HAaHHME LIEHHOCTH Oe30macHoro ooOpaza >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TMPaBWJI OE30MAaCHOTO TOBEACHUS Ha
TpaHCIOpTE, Ha JI0pOrax, C JIEKTPUUECKUM U TEIUIOBBIM 00OpY/IOBaHHUEM B
JIOMAIIHUX yCIIOBHSIX;

— c(hopMHpPOBAaHHOCTH HAaBBIKA pe(ICKCUU, TPU3HAHUE CBOETO MPaBa Ha OLIHOKY
Y TAKOT0 K€ MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



e — AKTUBHOE YYaCTH€ B PEIICHUM MPAKTUYECKUX 3aJay (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alu, ToOpoja, Kpas) TEXHOJOTUYECKON U
COLIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YHCIIE U (DU3NUECKUX 3HAHUI;

e — MHTEPEC K MPAKTUYECKOMY M3YUCHHIO PO eCcChii, CBA3aHHBIX C PUBHKOM;

e 7) 3K0JIOTHYECKOr0 BOCIIUTAHUSA:

e — OpHEHTAlMS Ha MpPUMEHEHHE (PUBMUECKUX 3HAHWM JJIs pEIICHUs 3ajad B
o0JlacTh OKpY’Karolleld Cpejabl, IUIAHUPOBAHUSA IOCTYNKOB W OILICHKH HUX
BO3MOYKHBIX ITOCJIEICTBUU JIJI1 OKPYKAIOIIEH CPEbI;

e — OCO3HAHHE TJIOOATBHOTO XapakTepa JKOJOTUYECKUX MPOOJIeM MU MyTeHd HX
penieHus;

e 8) ajanranum K HU3MEHSIOUIMMCH YCJOBHAM COLMAJBLHON W NPUPOIHOH
cpeabl:

e — TMOTPEOHOCTH BO B3aUMOJICHCTBUU TPU BBITIOJHCHUH WCCIEIOBAHUNA U
MPOCKTOB (HM3UYECKOW HANPABICHHOCTH, OTKPHITOCTH OMBITY W 3HAHHUIM
APYIuX;

e — TIOBBIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
JeATEIIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UYECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME Je(PHUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00JIacTH
bu3uKy;

e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B MPUOOPETEHWH HOBBIX (U3HUCCKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3H MPUPOIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (QU3HUECKUX 3HAHUMH;

e — OIIGHKAa CBOUX JICUCTBUU C Y4YETOM BIMSHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX TJIO0AJIBHBIX MOCIIEICTBUI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUSs IPOrpaMMBbl O (PU3HUKE HA YPOBHE OCHOBHOTO OOIIETr0O
oOpazoBanmsi y oOydarmierocss OyayT chOpMUPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONIE TI03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC IeHCTBU,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA,  PETYJATUBHBIC
YHUBEPCAIbHBIC yICOHBIE TCUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble JJoruuyeckue 1elicTBUA:



BBISIBJSITH W XapaKTEPU30BaTh CYIICCTBEHHBIC NIPH3HAKH OOBEKTOB
(sBNIEHUN);

YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(DUKALIMNA, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS;

BBISIBJISITh 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PACCMATPUBACMBIX (haKTax,
JTAaHHBIX M HAOJIFOICHUSX, OTHOCSAIIUXCS K (PH3UIESCKUM SIBIICHUSIM;
BBISIBJISITh NTPUYUHHO--CJIC/ICTBEHHBIC CBS3M MPU H3YyYEHUH (PUINIECCKUX
SIBICHUI M TIPOIIECCOB, JJIaTh BBIBOIBI C HCITOJIb30BAHUEM JICTyKTUBHBIX U
WHIYKTHBHBIX YMO3aKJIIOUCHUH, BBIJIBHTaTh THIIOTE3bI O B3aMMOCBS3SIX
(U3UYECKHUX BEIIMYUH,

CaMOCTOSITEIILHO BEIOMPATH CIIOCO0 pelIeHUs yueOHON PU3NIEeCcKOi 3a1a9u
(cpaBHEHHE HECKOJBKHX BAapUAHTOB pEIICHHUs, BBIOOp Haumbosee
HOJIXOJISIIET0 ¢ Y4ETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTECPHEB).

ba3oBble HCCJIeA0BaTCIbCKHUE I[eﬁCTBHHI

MCII0JIB30BATh BOIIPOCHI KaK HCCIIEN0BATENbCKUN HHCTPYMEHT IT03HAHMS;
IPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(buU3MYECKUI DKCIEPUMEHT, HEOOJIbIIOE HUCCIAEAOBAHUE (PU3UUYECKOIrO
SBJICHUS,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HWH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHNUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBATh 000OIIEHNS U BBIBOABI 110 pe3yibTaTaM
IIPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOTHO3MPOBAaTh  BO3MOXXHOE JaJIbHEWIlee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh MPEANON0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

HNPUMEHSTh Pa3jIMYHbIC METOMbI, HHCTPYMEHTBI M 3aIIPOCHI MPH TOUCKE U
orbope WHGPOPMAIMK WM JAHHBIX C y4E€TOM NPEUIOKCHHOW ydeOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HMH(POPMAIUIO
pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBHIOMpaTh ONTHMAJBbHYIO (GOpMYy  TpeICTaBJICHUS
uHPOpMAIMM W WILIIOCTPUPOBATh peliacMble 3aJa4d  HECJIOKHBIMHU
CXeMaMH, uarpaMMaMu, HHOU rpauKOi U MX KOMOWHAIIUSIMH.

KoMMmyHHKaTHBHBIE YHHBepcaibHbIe YUueOHbIe 1eliCTBUSA:

B XOJ€ OOCYXIEHHUS y4yeOHOro Marepuania, pe3yJbTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKAAEMON TEMBI U
BBICKA3bIBaTh WJI€W, HAIlEJICHHbIE HA pELIEHHE 33Jaud U MOJAepKaHHe
OJ1arokenaTeNbHOCTU OOIIIECHNUS,



COIIOCTABIIATh CBOM CYXKICHHUS C CYXACHUAMU [JPYIMX YYaCTHUKOB
Juanora, OOHapy>KMBaTh pa3Inyue U CXOACTBO MO3UIIHIA;

BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOJIMYHO TPEICTABIATh PE3yIbTAaThl BBIMOIHEHHOTO (PH3UYECKOTO OIBITA
(3KCnIEpUMEHTa, UCCIENOBAHUS, IIPOEKTA);

MOHUMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUIYATbHON
paboThI MPU PEIICHUH KOHKPETHOM (PU3NYECKON TPOOIeMBbl;

NPUHUMATH [IETTH COBMECTHOW NIEeATEIbHOCTH, OPTaHH30BBIBATH JCHUCTBUS
no e€ MOCTIKEHHUIO: paclpeiensiTh poiH, OOCYXIaTh TMPOLECCHl U
pE3yNbTaThl COBMECTHOM pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAY€CTBEHHOI'O PE3yJsbTara 1o
CBOEMY HAIIPaBJICHUIO U KOOPJIUHUPYSI CBOU ACHCTBUS C IPYTUMHU YWICHAMHU
KOMaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM,
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHUSL.

PerJIHTl/IBHbIe YHUBEPCAJIBHLIC yqeﬁmﬂe I[eﬁCTBHH

Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CUTYyalUsiX, TPEOYIOIUX
JUIsl perieHust (PU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATbCA B  PA3IMYHBIX IOAXOJAX IMPUHATUA  PEIICHHM
(MHOIUMBUYaJbHOE, MPUHATUE PEIIEHUS B TpyININe, NPUHATUE PEIICHUN
rpynmnoi);

CaMOCTOATEJILHO COCTABJIAThH aJTOPUTM PELICHUs (PU3UUECKON 3aa4u UIH
IUTaHa HMCCIEAOBAHUA C YYETOM HMMEIOIIMXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IPEIJaracMble BAPUAHThI PELICHU;
JieJ1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBbIH HHTEJJICKT:

JIlaBaTh AJICKBAaTHYIO OLIEHKY CUTYallMH U MPEJIaraTh MIaH €€ N3MECHEHNUS;
OOBSCHATh TPUYMHBI  JOCTIKEHUS  (HEHOCTHKEHHUS) PE3yJbTaTOB
NEeSTEeILHOCTH, JaBaTh OIIEHKY TPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JACSATEIBHOCTh (B TOM YHCII€ B XOJ BBITOJIHEHHUS
(U3UYECKOTO  HCCIENOBAHMS WJIM TMPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENNHCTB, W3MCHHUBIINXCS CHUTYyalWii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSM;

CTaBUTh c€0s1 HA MECTO APYroOro YeJIOBEKa B XOJI€ Clopa WK JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;



MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpU penieHun (PU3NIECKUX 3a/1a4 Uiu
B YTBEPXKIACHUIX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYIoOro.

INPEAMETHBIE PE3YJIBTATBI

K koHIy o0yuenus B 7 Kjacce npeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(OPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh  TOHATHS:  (PU3NYECKHME W  XHUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, JKCIIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSMOJIMHEMHOE), TPAEKTOpHUsA, pPaBHOACHCTBYIOLIAs
cuJa, nedopmarus (ynpyras, IJIacTUyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBjaeHus (auddysus, TENIOBOE JABUKEHHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLHUS,
B3aMMOJICCTBUE TEJ, PABHOBECUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllEHUs, IIepelaya AaBJICHUS TBEPABIMU TE€JIAMHU, KUJIKOCTSIMU U Ia3aMu,
aTMoc(pepHOE JaBlIeHHUE, IUJIABaHHE TeEJ, MPEBPAIICHUS MEXaHUYEeCKOU
HHEPIruM) MO ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3MUECKUX SBICHUUA B
OKpY’XalollleM MHpe, B TOM uHcie (U3MYEecKue SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IUYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
Npupojie, NCUCTBUE CWJIbI TPEHUST B MPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO TaBJICHHUS Ha KMBOW OpraHW3M, IJIABAHUE PHIO, phlUyaru B
TeJe YeJIOBeKa, MPU ITOM NMEPEBOAUTH MPAKTUYECKYIO 33/1auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DU3UUECKUX SBJICHUM;
OMUCHIBATh U3yUYCHHBIE CBOMCTBA T U (DU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢duznyeckre BeIMIMHbI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMSI, Y Th,
CKOPOCTb, CPEIIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJa TSHKECTH, BEC Tela,
CWJIa TPEeHHUsI, 1aBJieHHe (TBEPIOrO Tela, KUIKOCTH, T'a3a), BHITAIKUBAIOIIAS
CWJIa, MEXaHuuyeckass paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHIIbI,
KOO(POUIIMEHT TMOJE3HOr0 JEeWCTBUS MEXaHU3MOB, KHUHETHYECKas U
MOTEHIUAJIbHAST JHEPrusi), MpPU OMNUCAHUM TMPABWIHHO TPAKTOBATH
(bu3HYECKUi CMBICI UCTIOJIB3YEMbIX BEJTUYHH, UX 0003HAYCHUS U €UHUIIBI
bu3NYecKuX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEHN (PU3NMUECKUX BEJIUYUH;



XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS M MPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOKEHUs Cuil (BAOJIb OAHOW mpsaMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, NpaBUIO paBHOBEecHUs phiyara (0Joka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHHs MEXAHUYECKOU
JHEPruy, MpPHU HTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3alMChIBATh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBICHHUS, TPOLIECCH U CBOIMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud NPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO--CJIEJCTBEHHbBIE CBSA3U, CTPOUTH OOBbsACHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1-2 M3yYEeHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiaTth pacu€THbIC 3anadyd B 1—2 JEHCTBUS, HCMOJbB3Yys 3aKOHBl H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHallU3a
YCIIOBUS 33Ja4 3aMUCHIBATh KPATKOE yCIOBUE, MOACTABIATh (PU3NUECKHE
BENTMYMHBI B (HOPMYJIBI U TPOBOJUTH PACUYETHI, HAXOAWTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE /I PEUICHUs 3a/lay, OLICHUBATh PEATMCTUYHOCTh
MOJTy4YeHHOU (PU3NUECKON BETUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEUIUTh HIpPU OMOLIU
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATh IPOBEPSIEMOE
MPEANOoJIOKEHNUE (TUIOTE3Y ), Pa3IuyaTh U UHTEPIPETUPOBATH MTOTYYEHHbIN
pe3yibTaT, HaXOJAWTh OUIMOKM B XOJ€ OIbITa, JIeJaTh BBIBOABI IO €ro
pe3yJabpTaraM;

MPOBOAUTH OMNBITHl IO HAOMIOJEHUIO (DU3UYECKUX SIBJICHUW WIIU
(bu3HYecKuX CBOMCTB Tel: (POPMYTUPOBATH IPOBEPSIEMBIE TPEATIONOKECHHUS,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOT0 000PYI0BaHUs, 3aIIUChIBATh X0/
onbITa U GOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh MPSIMbIE M3MEPEHUS] PACCTOSIHUS, BPEMEHH, MacChl TeEna,
00béMa, CHUIIBI U TEMIIEPATypbl C UCHOJIB30BAaHWEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKOW BEJIMYUHBI OT
JpYyrol ¢ HCMOJb30BAHUEM NPSIMBIX H3MEPEHUN (3aBUCUMOCTH MYTH
PaBHOMEPHO JABHKYILETOCS T€JIa OT BPEMEHH JBH>KEHUSI TEJIA, CUJIbI TPCHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa 0O0pabOTKU MOBEPXHOCTEW TENl U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOLIAAM CONPUKOCHOBEHHMS TEJI, CUJIbI
YIOPYTroCTH OT YJJIMHEHUsI MPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KXUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TJIYOMHBI, HA KOTOPYIO TOTPYXKEHO TEJO, YCIOBHMA
IJIaBaHusl TeJ, YCIOBUW paBHOBECHsI pblyara v OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM  y4eOHOrO0 HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBINOJHATh WM3MEPEHUS, Clelysl IMPEeNoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MONTYYCHHONW 3aBHUCHMOCTH (DM3MUECKHX BEIUYMH B BUJC
NPEJIOKEHHBIX Ta0nuil W TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOJUTHh KOCBEHHBIE HU3MEpEeHHs] (PU3MUECKHX BEJIUYUH (IUIOTHOCTH
BELIECTBA )KUJIKOCTH U TBEPAOIO TeJa, CHJIa TPEHUSI CKOJIbKEHUS, JaBICHHE
BO3/lyXa, BBITAJIKHUBAIONIAs CHUJa, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, KOd(DPHUIMEHT TMONEe3HOro  JAEWUCTBUS  MPOCTHIX
MEXaHU3MOB), CJEIysl NPEUIOKEHHOW HHCTPYKLUHHU: IMPHU BBIINOJIHEHUU
U3MEPEHU CcoOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCIATH
3HaYeHHE UCKOMOM BEJINYMHBI;

coOJII01aTh MpaBUiia TEXHUKK 0€30M1acCHOCTH MpHU paboTe ¢ 1abopaTOpHbIM
000pyI0BaHHUEM;

yKa3bIBaTh MPUHUUIBI JACHCTBUS NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIANOIIUECs COCyAbl, OapoMmerp,
phIYar, NOJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUINBl JACUCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHCIHE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIOIb3Ysl 3HAHUS
O CBOMCTBAX (DU3UYECKUX SIBJICHUN U HEOOXOAUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pUMEpax)
IPAKTUYECKOI0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HM 11 obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ NMpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U COOIIOICHUSI HOPM
IKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOIIEH CpeIe;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHUHM C 33JaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUH © TYTEM CpPaBHEHHUS Ppa3UYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOJHEHUH yUYE€OHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOr0 COAEPKaHUs, CIIPaBOUHbIE MAaTEPUAJIbl, PECYPCHI
cetu MuTepHeT, BIajeTh MNpuUEMaMH KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbBIE U YCTHBIE COOOILICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (HU3HMUECKOrO COAEpKAHUs, B TOM



quclie MyOJuYHO IeNIaTh KpaTKue COOOIICHUS O pe3yIbTaTaX MPOCKTOB UITU
y4eOHBIX HCCJIEAOBAHMM, MIPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3yUEHHBIN
MOHATUMHBIM anmapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIUJICHUE
MPE3EHTALUEN;

IpU BBHIMIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAaHUN paclpeaeisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHMU C TIOCTABJICHHBIMU 3aJja4aMH,
CIEIUTh 3a BBINOJHEHUEM IIJJaHA JCUCTBUM, aJEKBaTHO OLECHUBATh
COOCTBEHHBIH  BKJaJ B  JCATEIbHOCTb  TPYINIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHE OKPYKAOIIUX.

K xoniy oOyuenus B 8 kjacce nmpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUIA:

UCIIOJIB30BATh MOHATHUS: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB U MOJIEKYJ, arpEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeNa, HACBILIEHHBII M HEHACBILIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHsS SHEPIHs, TEIUIOBOM JIBUTaTelb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, IEKTPUUECKOE I10JIE, IPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;
pasnuyarh SBJICHUS (TEIUIOBOE PACHIMPEHHE U C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMAuYMBAHUE, KAWJUIAPHBIE SIBICHUS, UCIIAPEHUE,
KOHJIEHCAlus, IJIABJIEHUE, KpUCTauM3auus (OTBEpAECBAaHUE), KUIIEHUE,
Terionepeaaya (TEmI0NpOBOJHOCTD, KOHBEKIUS, U3IIy4EHHE),
AIEKTpU3aLMs TEN, B3aUMOJEUCTBUE 3apANIOB, ACHUCTBUS DJIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MATrHHUTOB, JECHUCTBHE
MarHUTHOIO I10JIs1 HA IPOBOJHUK C TOKOM, JIEKTPOMArHUTHAs UHIAYKLMA)
II0 ONHMCAHUID HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3MYECKUX SBICHUUH B
OKpY’>XKalollleM MHUpe, B TOM 4Yucie (U3NUecKue SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHUE W KalWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTalulbl B Ipupone, usiydeHnue ConHua, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHEra, AJEKTPUUECKUE
ABJICHUSI B aTMocdepe, 3JEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3emiiu, Apei ¢ MoI0COB, POJIb MATHUTHOTO MOJIS JISI )KU3HH Ha 3eMIie,
NOJIAPHOE CHSHME, IPU ITOM INEPEBOAUTH NPAKTUYECKYIO 3a1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMICTBa (IPU3HAKU) (U3HYECKUX
SIBIICHUI;

ONKCHIBATh MU3YUYEHHBIE CBOMCTBA T€N U (PU3UUYECKUE SIBJICHUS, UCIOJIB3YSI
¢u3nyeckue BeIMUMHBI (TEeMIEepaTypa, BHYTPEHHSS SHEPTUsi, KOJINYECTBO
TEIUIOTHI, yJENbHAs TEIIOEMKOCTh BEIIECTBA, YACIbHAs TEIUIOTa



IUIABJICHUS, yJeNbHAas TEIUIoTa NapooOpa3oBaHUs, yJaelbHAs TEIIOTa
CropaHusi TOIUIMBA, KOA(M(PUIIMEHT TMOJE3HOr0 JEHCTBUS TEIJIOBOM
MAIlIMHbI, OTHOCUTENIbHAS BIIAXKHOCTh BO3AYXa, JJIEKTPUUECKUH 3apsil, CUja
TOKa, DJJIEKTPUYECKOE HAIpPSHKEHWE, COMNPOTUBICHUE IPOBOJHHKA,
yAEIbHOE CONMPOTUBIICHHUE BEIIECTBA, paO0Ta U MOIIHOCTH 3JIEKTPUUECKOTO
TOKa), MpPU ONMHCAHWUU TPABWIBHO TPAKTOBATh (U3HMUECKUN CMBICIT
UCIIOJIb3yEeMbIX BEJIMYUH, 0003HAUYCHUS U €IMHULIBI (DU3NYECKUX BEJINYUH,
HaxoJUTh (HOPMYJIBI, CBS3BIBAIOIIME JTaHHYI (DU3WYECKYI0 BEJIMYHUHY C
JPYTUMHU BEJIMYMHAMU, CTPOUTH TpaduKh H3YyUYEHHBIX 3aBUCHUMOCTEH
(U3UYECKHUX BEIIMYHH,

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJEKYJISPHO--KUHETUUECKON TEeopuu
CTPOCHHS BEIIECTBA, MPUHLUI CYNEPHO3UIIUUA MOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsa, 3akoH Oma JiJIsl yyacTKa 1enu, 3aKOH
Jxoynsa—JleHna, 3akOH COXpaHEHUsI SHEPTUH, IIPU 3TOM JAaBaTh CJIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3aIIMCHIBATH €0 MAaTEMATUYECKOE BHIPAKECHHUE;
OOBSICHATh (PU3MYECKUE MPOLIECChl M CBOMCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CUTyalluid NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKHUX
IaroB ¢ omnopoil Ha 1-2 W3y4EHHBIX CBOWCTBA (M3UYECKUX SBICHUMH,
(bu3HYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a7adyd B 2—3 JEHUCTBUS, HCHOJIb3YS 3aKOHbI U
dbopmyiibl, CBs3BIBAOIIME (PU3NUECKHME BEIWYMHBI: HAa OCHOBE aHAIIM3a
YCIIOBHS 3aJlaud 3allMChIBATh KPATKOE YCIIOBUE, BBISABIIATH HEIOCTATOK
JAHHBIX IS pelIeHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U (POPMYIIBI,
HeoOXoauMble Juisi €€ pelieHus, MPOBOJIUTH PACUEThl M CpPAaBHUBATh
MOJIy4Y€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JAHHBIMU,
pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MpPU TOMOIIH
(bU3HYEeCKUX METOJOB, HCIOJIb3ysl OMHCAHUE WCCIEIOBAHUSA, BBIACIAThH
MIPOBEPSEMOE  MPEIIOIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MPOBEICHUS UCCIEN0BAHUS, JI€JIaTh BHIBOJIBL;

NPOBOAUTH OMNBITHl IO HAOMIOJEHUIO (DU3UYECKUX SIBJICHUW WIIU
(bU3MYECKUX CBOMCTB Tell (KanWJUISIPHBIC SIBICHUSI, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPATyphl, CKOPOCTU MPOIIECCa OCTHIBAHUS U
HarpeBaHUs MpPHU U3JIYYEHUH OT IBETa H3Jydaromier (morionaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIIEPATYPHI KUJIKOCTU U
mIon@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W  B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsi0B, B3aUMOJCHUCTBUE ITOCTOSHHBIX MAarHHUTOB,
BU3yalM3allisl MAarHUTHBIX IIOJIE TOCTOSIHHBIX MAarHUTOB, JEWCTBUS



MAarHuTHOrO IOJI1 HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IPOBEpPSEMbIE MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH XO/JI ONBITa U (DOPMYITHPOBATH BHIBOBL;
BBIITOJIHATH IPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHON BIIAYKHOCTU
BO3/1yXa, CHJIbl TOKAa, HANPSKEHUS C MCIOJIB30BAHUEM AHAJIOIOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIIMYMH, CPAaBHUBATH PE3YJIbTATHI
MU3MEpEHUl ¢ y4€TOM 3aJJaHHON a0COIFOTHOM MOTPEIIHOCTH;

POBOJANTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
JpPYyroi C HUCHOJIb30BAaHUEM IMPSIMBIX  M3MEpPEHUH  (3aBUCUMOCTH
COIIPOTUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOIIAJA IONEPEYHOIO
CEUYEHHMS U YACIBHOIO COIPOTUBIIEHUS BEILECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsHKEHUS HAa  IPOBOJHUKE,
WCCICJOBAHUE ITOCIEAOBATEIBHOTO M IMAPAJUIEIBHOTO  COECIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh MCCIIEJJOBAHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys NPEeaoKeHHOMY IUIaHy, (PUKCUpPOBATh
pe3yNbTaThl NOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIUIL U Tpa(UKOB, J1eTaTh
BBIBO/IBI I10 PE3YJITATAM MCCIEA0BAHNUS;

NPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BeIWYUH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTHUBIECHUE MPOBOAHMKA, padoTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUJIAaHUPOBATH U3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAJIBHYIO YCTAHOBKY, CIEIysl NMPEMJIOKEHHOM MHCTPYKLIHH, U
BBIYHCIISITh 3HAYCHHUE BEJIMYHHBI;

COOJII0IaTh MpaBUJia TEXHUKK 0€30MaCHOCTHU P paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMUIBI  JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONUCAHUsA (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, apOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM DSHEPTuu, 3JIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBaTeJIbHbIC AIIEKTPOIPUOOPHI (mpuMepsI), JJIEKTPUYECKUE
NPEIOXPAHUTEIH, JIEKTPOMArHUT, JJIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PU3MYECKHUX SIBJICHUH U HEOOXOIMMBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacIio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIILHBIC
pUOOPHI MO CXEMaM M CXEeMAaTHUUYHBIM PUCYHKaM (3KUKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUIPOMETP, ABUTATE]Ib BHYTPEHHETO CrOpaHusl,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUYECKUX ILeneil ¢
IIOCJIEA0BATENBHBIM U MaPAJLIECIBHBIM COCIMHEHUEM DJIEMEHTOB, pa3anyas
YCJIOBHbIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUYECKUX 1IETIEH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(GOPMALMIO O  [pUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU 17151 oOecrnieueHnst 0€30MacHOCTU MpU oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 3J0POBbS U COOIIOACHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHMS B OKPYXKAIOLLIEH CPee;

OCYHIIECTBJIATh TMOUCK WHPoOpManuu (U3UYECKOTO COACpNKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUH M NYTEM CpaBHEHUS
JOTIOJTHUTENbHBIX HICTOYHUKOB BBIACIATh HHPOPMALIUIO, KOTOPAsS SIBIISIETCS
IPOTUBOPEYMBOMN HIIM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOJHEHUH yUYE€OHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
JAUTEpaTypy (HPU3MUECKOT0 COAEPKaHUs, CIIPaBOUHbIE MAaTEPUAJIbl, PECYPCHI
cetu MHTepHer, BiIageTb NpUEMAMM KOHCIEKTUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHMS,
o0o6mass wmHDOpMANMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHus, B TOM YUCIIE IIyOIMUHO NPECTABIIATH PE3YJIbTAThl IPOEKTHON
WJIM UCCIIEA0BATENIbCKOM AESITENbHOCTH, IPU 3TOM I'PaMOTHO UCIOJIb30BaTh
U3YYCHHBI TOHATUWHBIA ammapaT Kypca (U3MKH, COINPOBOXAAThH
BBICTYIUICHUE ITPE3CHTALNEH;

IpU BBINIOJHEHUU YYEOHBIX IPOEKTOB U HCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeesiTh OOA3aHHOCTH B TIPYyIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33la4aMHM, CJICAUTH 3a BBINOJHEHUEM IJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B
JEATEIbHOCTh IPYIIIbI, BEICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJEICTBUE,
IPOSIBIISSl TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K xoHIty o0yueHus B 9 kjacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOITUXCSI YMEHHU:

WCIIONb30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MAaTEpHUANIbHAS TOYKA,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO IBMXKEHMS, Aedopmarius
(ympyrasi, MjgacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEJO,
HEHTP TSHKECTHU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKajIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIalbHO30PKOCTb,
CHEKTPhI UCIYCKAHUS U MOIJIOUICHUS, ab(a-, 6eTa- U raMMa-u3IIy4eHus,
W30TOIIbI, SIZIEPHAS DHEPIETUKA,

pasznuyarh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



TeJ, PEaKTUBHOE JBIDKEHUE, KOJIeOaTeIbHOE NBIXKCHHE (3aTyXarolue U
BBIHYKJIGHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABUKEHHUE, OTPaKEHHE
3BYKa, MPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAKEHUE U MPeOMIICHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3JI0KEHUE OEJI0ro CBeTa B
CHEKTp U CJOXKEHUE CIHEKTPAJIbHBIX I[BETOB, JIUCIEPCHS CBETA,
€CTEeCTBEHHAasA PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKUX SBICHUUA B
OKpy XaromeM Mupe (B TOM 4YHucie (PU3NYECKHe SBJICHHUS B TPHUPOJIE:
MIPUJIMBBI U OTJIMBBI, IBUXKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHSITHUE 3BYKOB JKHBOTHBIMH,
3eMJICTpsICEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMH, 53XO, I[B€Ta Tell,
ONTUYECKUE SIBJICHUS B TMPHUPOJE, OMOJOTHYECKOE NEWCTBHE BUANMOTO,
yIbTPA(QHOIETOBOTO W PEHTTEHOBCKOTO HW3IYYCHHM, €CTECTBEHHBIN
PaZOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4YHd, PaJHOAKTUBHOE H3ITyUEHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX HW3JIYYEHUM Ha
OpraHu3M 4YeJIOBEKa), MpH STOM NEPEBOAUTH MPAKTHUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOWCTBA (MpHU3HAKH) (PU3MUECKHUX
SIBIICHUI;

ONKCHIBATh U3YyUEHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCIOJb3YSI
dbuznyeckre BENMYMHBI (CpeAHsiE W MIHOBEHHAs CKOpPOCTh Tejla IMpu
HEPAaBHOMEPHOM JBU)KCHHUH, YCKOPEHHE, TNEpeMEIleHHe, IMyTh, YIrIoBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYIOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJeHHUsl, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHIIBI,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPrus Tena,
MOJHSATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrusl CXKaTou
NPY>KUHBI, KHHETUYECKast YHEPTUsl, TOJIHASI MEXaHUUECKasl SHEPTHUsL, IEPUO/T
M YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTejdb IMPEJIOMJICHUSI Cpeibl), NPU OMHCAHHUU
MPaBWIbHO TPakKTOBaTh (U3UYECKUI CMBICI HCMOJIb3YyeMbIX BEJIUYUH,
0003HAaUEHUS W CNUHUIBI (U3MUECKUX BEIWYUH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO BEIMYHMHY C NPYTUMH BEIMYHMHAMU,
CTPOUTH TpahrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS M IPOLECCHI,
WCIIOJIB3Ys 3aKOH COXPaHEHUsI DHEPTryuU, 3aKOH BCEMHUPHOTO TATOTEHUS,
MNPUHLUN CYNEPHO3ULUA CUJI, NPUHIMUI OTHOCUTENIbHOCTH ['anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSI UMITYJIbCA, 3aKOHbl OTPAXEHHUS U
MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsSJ0BOTO U MACCOBOTO YHCEI



OpU SJACPHBIX PEAKIUSAX, IPU ITOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aITUCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE MPOLECChl M CBOMCTBA TE€JI, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIllil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIATDH
IPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX
[IaroB ¢ Omopoil Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (M3UYECKUX SBICHUM,
(bu3HYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

penaTh pacuéTHbIC 3a/1a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCTIOJIB3YS 3aKOHBI U ()OPMYIIbI, CBA3BIBAIOIINE (PU3MUECKHE BEJIMUMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]aul 3alKiChIBaTh KPATKOE yCIOBUE, BBISABIIATD
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIC, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMbIC IS pEIICHUs, MPOBOJUTH pacuéThl W  OLIEHUBATh
PEANTMCTUYHOCTh OJYYEHHOIO 3HAaUeHHSI (PU3NUECKON BEJIMUMHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TMPU MOMOIIH
($u3NYECKUX METO/IOB, MCIONb3Yysl ONMUCAHHE HCCIIEIOBAaHUS, BBIICIATH
MPOBEPSAEMOE MPEANOJIOKEHUE, OIICHUBATh TMPABWIBHOCTh MOPSJIKA
NPOBEJCHUS  HMCCIEJOBAaHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOII0ICHUH U OIIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUs] PHEPruu, 3aBUCUMOCTh Mepuoja KoyeOaHuil MNpyKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MAJIBIX KOJIeOaHUH, MPSIMOIMHEWHOE PACIIPOCTPAHEHHUE CBETA,
pa3nokeHne OeNoro CBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paKeHUS B
IJIOCKOM 3epKajie M CBOMCTB HM300pa)keHUs mpeaMera B coOuparouiei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3JIyYEHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMUCHIBATH XOJI OTBITA U €r0 PEe3yJIbTaThl, POPMYINPOBATH
BBIBO/IbI;

MPOBOJUTH MPU HEOOXOAMMOCTU CEPUIO MPSMBIX U3MEPEHUM, ONpeesis
CpellHee 3HAYeHUEe Hu3MepseMoill BeIUYMHbl ((POKYCHOE pacCTOSHHE
coOuparomeii JUH3bI), OOOCHOBBIBATH BHIOOpP CHOC00a H3MEpPEHUs
(M3MepUTeNbHOr0 MpUdopa);

OPOBOANUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU MPU
PaBHOYCKOPEHHOM JIBJKEHUM 0€3 HayaJbHOW CKOpPOCTH, NepHoja
KOJIeOaHU MaTeMaTH4YEeCKOr0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)keHUs CBETa OT yrja MaJeHus W yrjia MpeloMJeHHs] OT yIia
najieHus): IUIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITENIBHO COOUpaTh



YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYyYEHHOM  3aBHCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKOB, JeiaTh BBIBOJBI 110
pe3ysbTaTaM MCCIIEJOBaHUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUsl (U3MYECKUX BEIUYUH (CpeaHAS
CKOPOCTb ¥ YCKOPEHHE TeJla IPU PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE
CBOOOJHOTO TMaAeHMs], KECTKOCTh MPYKUHBI, KOIPPUIUMEHT TpeHUs
CKOJIbXKEHUS, MEXaHUYecKass pabdoTa M MOIIHOCTb, 4YacTOTa U IMEPUOJ]
KOJIEOAaHUI MaTeMaTH4YeCKOro M MPY>KMHHOTO MAsTHUKOB, ONTHYECKas
CWJIa CcOOMparolled JMH3bl, PAJUOAKTUBHBIA (OH): IUJIAHUPOBATH
U3MEpEHHs, COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJIHATH
U3MEpEHUS, CleAysl MPEeNOKEHHOW HMHCTPYKLMH, BBIUHCIATH 3HAUEHUE
BEJIMYMHBI U aHAJIU3UPOBATH MIOJIyYEHHBIE PE3yJbTAThl C YUYETOM 3aJaHHOU
IIOI'PEIITHOCTH U3MEPEHUN;

COOJIOIaTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py/TI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKU M3YUYEHHBIX (QU3NYECKUX MOJEIEH:
MaTepualibHasi TOYKa, a0COIIOTHO TBEPIOE TENO0, TOYEUHBIA HCTOUYHHUK
CBETa, JIy4, TOHKas JIMH34, IUIaHETapHas MOJIEIb aTOMa, HyKJIOHHAsI MOJEJIb
aTOMHOTO $/1pa;

XapaKkTepU30BaTh IMPUHIMIBI JEUCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOPOM Ha HX ONHMCAHHUA (B TOM YHCIE:
CIOUAOMETP, JATYMKU TOJOKEHUS, PACCTOSAHMUS W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, MepHckom, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOIN, JO3UMETP, KaMmepa BuiabCoHa), HMCHONAB3Yysd 3HAaHHUS O
CBOMCTBAX (U3MYECKUX SABJICHMM U  HeoOXoauMble  (hU3MUECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBI M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTHUECKHX MTPOLIECCOB MPH
pelieHuH Y4eOHO--PaKTUUYECKUX 3aJ]ad, ONTUYECKUE CXEMbI IS
IOCTPOEHUS N300paKEHUH B IIJIOCKOM 3epKajie U coOuparoiiei JuH3e;
OPUBOIUTH  MPUMEPHl  (HAXOAWTh  WHGOpPMALUIO O  MpPUMEpax)
IPAKTUYECKOIO0 HCIOJIb30BAHMUS (U3MYECKUX 3HAHUW B IOBCEIHEBHOMN
XKU3HU I obecriedeHus: 0€30MacHOCTH MPHU OOpAIEHUH C MpUOopamMu H
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3/10POBbS U COOJIIO/ICHUSI HOPM
HKOJIOTUYECKOTO IMOBEJCHUS B OKPY KaIOLEH CpeIe;

OCYUIECTBJIATh MOUCK HHPOpMaMK (U3UYECKOTO COJAEpkKaHUS B
HNHTepHeTe, caMOCTOSATENBHO (POPMYIIMPYSI OUCKOBBINA 3alpOC, HAXOAUTh
NYTH ONpEeNIeHUs] JOCTOBEPHOCTH MOJIyYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U JIONIOJTHUTENIbHBIX HCTOYHUKOB;



UCIIOJIb30BaTh MPHU BHINOJHEHUH yUYE€OHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
JAUTEpaTypy (PU3HUECKOT0 COAEPIKaHUs, CIIPaBOUHbIE MAaTEPUAJIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAaMHU KOHCIEKTUPOBAHMSI  TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIE NMUCHBMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
uHpOpMAILlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpkKaHMUs,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl HIPOEKTHOM WM UCCIIEI0BATENbCKON
NEeATENbHOCTH, TMPU O3TOM TPAMOTHO  HCIIOJb30BaTh  M3yUYEHHBIN
NOHATUWHBIN ammapar Hu3y4aeMoro pasfena (pU3HMKM U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTaluel ¢ ydéToM OcCOoOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.
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4.1

4.2
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5.1
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2.1

2.2
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Hroro no pazneny
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DJIEKTPOMArHuTHOE MOJIE U
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3.1 6
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6.1 [MoBTOpeHHe U 000OIICHHE COMCPIKAHMUS
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6 3
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9
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IHOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Ne

wn Tema ypoka

®dusuka — HayKa O IpUPO/IE.
SIBneHus npupoabl

2 dusnueckue aBiIeHUA

du3nyecKue BEINYMHBI U UX
U3MEpEeHHe

Ypok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU IOMOIIH
KHUJKOCTHOTO TEPMOMETpaA U
JaT4YMKa TeMIEepaTypbl”

MeTto1bl Hay4HOTO TIO3HAHMS.
5 Onucanue GpU3NUECKUX SBICHUH C
IIOMOUIBIO MOJIEIEH

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bI: JaJTbHOCTD MOJIETA

6 H1apuKa, mymeHHOro
TOPU30HTANILHO, TEM OO0JIbIIIE, YeM
0ol BHICOTA ITyCKa"

Ctpoenue BemecTBa. ONbITHI,

7 JTIOKA3bIBAIOIINE TUCKPETHOE
CTpOCHHE BElIECTBA

KoanuyecTBO 4acoB

Bcero

KonTpoJsbHble
padoThI
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10

11

12

13

14

15

16

17

18

I[BI/I)KeHI/Ie qaCTull B€IICCTBA

VYpok-uccnenoBanue «OMNbITHI IO
HaAOIIOAEHUIO TEIJIOBOTO
pacIIupeHusl Ta30B»

ArperaTHble COCTOSIHMSI BEILIECTBA

OcoOeHHOCTH arperaTHbhIX
coctosiHu# BoJibl. OO00IICHHE TT0
pasneny «llepBoHavanbHbie
CBEJICHUS O CTPOCHUHU BEIIECTBA»
MexaHuueckoe IBUKEHUE.
PaBHOMEpHOE M HEPAaBHOMEPHOE
JBUKCHHE

Cxkopoctb. Enunuiisl ckopoctu

Pacuer OyTH U BpCMCHU NBUXKCHUA

HNuepnusa. Macca — mepa
UHEPTHOCTH TEll

ITmoTHOCTE BemecTBa. Pacuer
Macchl 1 00beMa Telia Mo ero
IJIOTHOCTH

JlaGopaTtopHnast pabota
«OmnpeneneHre MIOTHOCTH TBEPAOTO
Tena

Pemrenue 3agad mo reme
"ITioTHOCTH BemecTsa"”
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Cuna KaKk XxapakTepuCcTHKa
B3aumMoencTus Tei. Cuia
ynpyroctu. 3akoH ['yka

JlabopaTtopHnas pabora «3yuenue
3aBUCHUMOCTH PACTSIKCHUS
(medopmanym) Mpy>KUHBI OT
MIPUIIOKEHHOMN CHITBI)

SBnenue Tarorenus. Cunia TSKECTH

CBs13b MEX]1y CHIJION TSAXKECTH U
Mmaccoii Teia. Bec Ttena. Pemenne
3aga4 no reMe "Cuna Tsokecta”

Cuna TsDKeCcTH Ha IpYTHX IUIaHeTax.

Ou3nyecKkue XapakTepUCTUKU
TUTaHET

N3mepenune cui. unamometp

Bec tena. HeBecomocTn

CiokeHue AByX CHIl,
HaIpaBJICHHBIX O OJHON MPSMOM.
PaBHOelicTBYIOIIIAsA CUIT
Pemienue 3amay 1o reme
"PaBHonelicTByrOMIast cui”

Cuna tpenus u e€ Buapl. TpeHue B
MPUPOJIE U TEXHUKE
JlaGopaTtopHnas pabora «3yuenue
3aBUCUMOCTH CUJIbI TPEHUS
CKOJIb)KCHHUS OT CUJIbI JABICHUS B

bubmmoreka [IOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

bubmoreka [JOK
https://m.edsoo.ru/ff0alb9c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alcc8




30

31

32

33

34

35

36

37

38

XapakTepa COMPHUKACAIOIINXCS
MTOBEPXHOCTEID

Pemenue 3agau Ha onpeneneHue
PaBHOACHCTBYIOIIEH CUJIIBI

Pemenue 3amau no remaM: «Bec
Tenay, «['padhuyeckoe n3obpaxxkeHue
crny, « CUIIBD»,
«PaBHOAECUCTBYIOIIAS CHAID»

KonTtponbHas paboTa no tremam:
«MexaHu4eckoe IBUKECHUEY,
«Macca, IIIOTHOCTBY, «Bec Tenay,
«I'pamueckoe n300pakeHue Cui,
«Cunby»

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMYEHUS J1aBICHUs

JlaBiieHue ra3za. 3aBUCUMOCTD
JaBJIEHUs ra3a oT 00bEMa,
TEMIIEPATYPbI

Ilepenava naBiieHus TBEPABIMU
TCJIaMH, ) KUJAKOCTAMU U Ira3aMU.

3akoH [lackansg

I[aBJ'ICHI/Ie B X KMJAKOCTH H rasc,
BBI3BBAHHOC ﬂeﬁCTBHeM CHJIbI
TSXKCCTH

Pemenne 3agau o teme «Jlapnenne
B ’KMIKOCTH U rase. 3akoH [lackams

Coo0mmarommecs: CoCybl

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a2376

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a25b0

bubmoreka [JOK
https://m.edsoo.ru/ff0a2718

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2826

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2970




39

40

41

42

43

44

45

46

47

48

49

I'mpopasnuueckuii npecc

ManowmeTtpsi. [TopuiaeBoit
KUJKOCTHBIN HacocC

ATmochepa 3eMiH 1 IPUIHHBL e
CYIIECTBOBaHHMS

Bec Bozmyxa. AtmocdepHoe
JaBJIcHHUE

N3mepenne armocdepHoro
nasienust. OneiT Toppuyernu

3aBHCUMOCTBH aTMOC(EPHOTO
AaBJICHUSA OT BBICOTHLI HAJl YPOBHEM
Mopst

Bapomertp-anepous. AtmocgepHoe
AaBJICHUC Ha Pa3JIMYHBIX BBICOTAX

Pemenue 3agay mo reme "
ATtMocdepHoe naBneHue"

JlelicTBrE )KUJIKOCTHU U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumMenoBa cuia

JlaGoparopHas paboTa
«OrmpenierieHue BRITATKUBAIOIICH
CHWJIBL, JIEUCTBYIOIIEH Ha TEIO,
HOTPYKEHHOE B KHJIKOCTb
JlaGopaTopHast paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOJE OT 00bEMa

bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a2b5a

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2dag

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bubmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a3276

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a33fc

bubmmoreka [JOK
https://m.edsoo.ru/ff0a3514




50

51

52

53

54

55

56

57

58

MOTPYEHHON B )KHJIKOCTh YaCTH
Tena»

II;maBanue Ten

JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue apeomMeTpa win
KOHCTPYUPOBaHUE JIOAKH U
orpeJieNicHue e€
rpy30M0aBbEMHOCTH"

Pemenne 3amay mo remam:
«ITnaBanue cynos.
BosnyxomnaBanuey, «JlaBienue
TBEPABIX TEJ, )KUIAKOCTEH U ra30B»

KonTtponpHas pabota o teme
«JlaBneHue TBEpABIX TEII,
KUJKOCTEH U Ta30B»

Mexanunueckas pabota

MomaocTs. EnWHUITEI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
oabEME 10 JiecTHHIE"

IIpocteie MexaHu3Mbl. Poiyar.
PaBHOBecue cuit Ha peryare

Pbruaru B TexHUKE, OBITY U
npupoje. JlabopatopHas pabora
«HccnenoBanue ycioBui
paBHOBECHS pblyara

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a3a96

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a3654

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a3{82

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

bubmmorexa [IOK

0.5
https://m.edsoo.ru/ff0a478e¢




59

60

61

62

63

64

65

66

67

Pemmenue 3agay mo reMme «Y ciI0BUS
paBHOBECHS pbIyara

KoaddunmenT noneznoro neicTBust
Mexanusma. Jlaboparopnasi pabora
«3mepenne KIIJI HaknoHHOM
IUIOCKOCTI

Pemenue 3agau no reme "PaborTa,
MorHocTb, KIT/T"

Mexanunueckas OHEpPIus.
Kunernueckas u INOTCHIUAJIbHAaA
OHEPIuUsa

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUu

YPOK-DKCIIEpUMEHT 110 TEME
"DKCHepUMEHTAIbHOE OIpeIeTICHUE
W3MEHEHUs1 KHHETUYECKON U
NOTEHIMAIbHON HEPTUH MU
CKaTBhIBAaHUM TeJIa 110 HAKIIOHHOH
II0CKOCTH"

KonTtponpHas pabota o teme
«PaboTa 1 MOIITHOCTb. DHEPTHUS»

PeseprHsliit ypok. Padora ¢
TEeKCTaMu 1o TeMe "MexaHnueckoe
nBHOKeHHue"

Peseprubriit ypok. Pabora ¢

TekcTaMHu 110 TeMme "JlaBiieHue
TBEPBIX TEN, )KUIKOCTEN U Ta30B"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bubmmoreka [JOK
https://m.edsoo.ru/ff0a4c48

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

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

bubmoreka [JOK
https://m.edsoo.ru/ff0adeebd

bubmmoreka [IOK
https://m.edsoo.ru/ff0adffe




PesepHbIii ypok. Pabora ¢
68 TekcTamu 1o Teme "Pabora.
MomutHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



8 KIIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUH U UX OIIBITHBIE
IIOATBEPKICHUS

Macca u pazmep aTOMOB U MOJIEKYJI

Mogenu TBEpIOTO, KUJIKOTO U
razo000pa3HOro COCTOSTHUM
BelIeCcTBa

OOBsicHeHHEe CBOUCTB TBEPOTO,
JKUAKOTO U Ta3000pa3HOTro
COCTOSIHUH BEIIECTBA HA OCHOBE
ITOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpHUH

Kpucrannmaeckne u amopgHbie
Tena

CMaunBanue u KallWJUIIPHOCTD.
HOBerHOCTHOC HaTAXCHHC

Tennosoe pacinipeHuC U CiKaTuc

Temneparypa. CB43b TeMIEpaTypbl
CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS

YaCTHI]

KoandyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckne
padoThI

Jlara
HU3yYeHUS

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubmoreka [JOK
https://m.edsoo.ru/ff0a5256

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a540e

bubmoreka [JOK
https://m.edsoo.ru/ff0a5800

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5530

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5a26




10

11

12

13

14

15

16

17

Baytpennsis sueprusi. CriocoObt
M3MEHEHHUs BHYTPEHHEH SHEeprun

Bunael Terionepenaun

Ypok-koHpepentus "IIpakTuaeckoe
HCIIOIB30BaHNE TEIUIOBBIX CBOMCTB

BEIIECTB ¥ MATEPUAIIOB B LIEJISIX
sHEprocoOepekeHus"

KonuuecTBO TEILIOTEHL. YI[G.HBHaSI
TCIINIOEMKOCTD

YpaBHEHHE TEIIOBOTO OanaHca.
Termioo0MeH U TEII0BOE
paBHOBECHE

JlaGoparopnas pabota
"UcciaenoBaHue ABICHUA
Ter1000MeHa IpU CMEIIMBAHUH
XOJIOJHOM U Topsiueit Bojab!"

PacueT xonnyecTBa TEIIOTHI,
HEO0OXOAMMOTO JIJIsi HarpeBaHUS
TeJa U BBIACTISIEMOTO UM MPH
OXJIAXKICHUU

Jlaboparopras padbota
"OnpeneneHue yaenabHOM
TEIJIOEMKOCTH BelrecTna"

DHeprus TolvuBa. Y ieiabHas
TEIJIOTa CrOpaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5¢c60

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a6412

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a65c0

bubmoreka [JOK
https://m.edsoo.ru/ff0a6976

bubmmorexa [IOK
https://m.edsoo.ru/ff0a7088

bubmmorexa [IOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

bubmoreka [JOK
https://m.edsoo.ru/ff0a7b5a




18

19

20

21

22

23

24

25

26

[InaBnenue u oTBEpAECBaHUE
KPUCTAJUTMYECKUX TeJl. Y AeIIbHAs
TEIUIOTA IUIABIIEHUS

Jlaboparopras padoTa
"OnpeneneHue yaeabHOM TeTIOTHI
IUIaBJICHUA JIbaa"

[TapooOpazoBaHue U KOHACHCAIHSL.
Hcnapenue

Kunienue. Y nenbHas Temiora
napooOpa3oBaHUs ¥ KOHICHCAIIHH.
3aBHCHUMOCTh TEMITEPATYPBI
KHUIICHUS OT aTMOC(EPHOTO
JaBJICHUS

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCHUTEIILHOM BJIaKHOCTH
BO3/IyXa"

Pemenwue 3aa4 Ha onpe/eiieHNe
BJI&KHOCTH BO3/yXa

[TpuHIHIIBEI paOOTHI TEIIIOBBIX
nsurateneif. [laposas TypOuna.
JIBurarens BHyTPEHHETO CTOpaHUS
KIIJ] TermoBoro nBuraTess.
TemuioBbIe IBUTATETN U 3aIIATA
OKpYXaroIIeH Cpepl

3aKOH COXpaHEeHHUsI U MIPEeBPAILCHUS
SHEPrUH B TEIJIOBBIX MPOIIeCcCax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a72fe

bubmmoreka [JOK
https://m.edsoo.ru/ff0a740c

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

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

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




27

28

29

30

31

32

33

34

35

36

[ToaroToBka K KOHTPOJILHOM paboTe
mo TeMe ""TennoBbIc ABICHUS.
V3MeHeHne arperaTHbIX COCTOSHUM
BenrecTna"

KonTponbnas pabota no teme
"TemmoBble ABlIeHNA. M3MeHenne
arperaTHbIX COCTOSIHHI BelecTna'

Onexrpuszanus Ten. JBa poaa
AIIEKTPUYECKHUX 3aPSAI0B

VYpok-uccnenoBanue
"DnexkTpu3anus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"

B3anmoneiicTBre 3apsyKEHHBIX TEIL.
3axoH Kysona

DIIEKTPUUYECKOE TIOJIE.
HarnpsiykeHHOCTB 2JIEKTPUYECKOro
nosist. [IpuHImn cynepnosunuu
AIEKTPUYECKUX TTOJIEH

Hocurenu anekTpuyeckux 3apsaoB.
OnemeHTapHbIi 3apsan. CTpoeHue
aToMa

[TpOBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXpaHEHHUS 3JIEKTPUUYECKOT0 3apsia
Pemenue 3aga4 Ha npUMEHEHUE
CBOICTB 3JIEKTPUUECKUX 3aPsII0B
DNEeKTPUUECKUN TOK, YCIOBHUS €ro
cyuiectBoBanud. ICTOUHUKH
AIIEKTPUYECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87¢e4

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a8a0a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a90cc

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a95a4




37

38

39

40

41

42

43

44

45

JlelicTBUSA 2JIEKTPUYECKOTO TOKA

VYpoxk-uccienopanue "Jleiicteue
AIIEKTPUYECKOTO TOJISI Ha
MIPOBOJITHUKH U TUAJIEKTPUKH"

DIIeKTPUUYECKHI TOK B METAJIAX,
KUIKOCTSIX U ra3ax

OnexTpuueckas Lemb U e€
COCTaBHBIE YaCTH

Cuna Toka. JlaboparopHas pabota
"3MepeHue U peryaupoBaHNue CUIIbI
ToKa"

DJIEKTPUYECKOE HAIIPSKEHHUE.
BoasT™metp. JITaboparopnas pabota
"U3mepeHue u peryiupoBaHue
HanpsixeHus"

ConpoTuBieHe MPOBOJHHKA.
VY nenpHOE CONPOTUBIICHHE
BEIIICCTBA

Jlaboparopnas pabota
"3aBUCUMOCTD AJIEKTPUUECKOTO
COIIPOTHUBJICHUS TIPOBOJHUKA OT €T0
JUTMHBI, TJIOIAAH TOTIEPEYHOr0
cedyeHus u marepuaia”
3aBUCHUMOCTD CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma s
ydacTKa Iern

0.5

0.5

bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a9838

bubmmorexa [JOK
https://m.edsoo.ru/ff0a8bd6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9¢14

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

Bubnuoreka [JOK
https://m.edsoo.ru/ff0aa738

Bubnuoreka [JOK
https://m.edsoo.ru/ff0aa44a




46

47

48

49

50

51

52

53

JlaGoparopnas pabota
"HccaenoBanye 3aBUCUMOCTH CHIIBI
TOKa, UJIYIIEro 4Yepe3 pe3nucTop, OT
COMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pesucrope”

HOCJ’ICL[OBaTeJ'IBHOG H ImapaljICJIbHOC
COCANHCHUA MMPOBOAHHUKOB

JlaGopatopnas pabota "IIpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN
IIPU [1OCJIEJOBATEILHOM
COEJIMHEHUH ABYX PE3UCTOPOB"

JlaboparopHnas pabota "IIpoBepka
nmpasujia JJjis1 CUJIbI TOKA IIpU
napauieIbHOM COeIMHCHUH
pe3uctopon"

Pemrenue 3anad Ha npuMEHEHUE
3akoHa OMa 1715 pa3IngHOro
COEJIMHEHUS IPOBOIHUKOB

Pabota u mourHOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

JlaGoparopHnas pabota
"OnpeneneHue paboThl U MOITHOCTH
ANEKTPUYECKOro TOKa"

DIIeKTPpUUYECKHE TIETTH 1
NOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

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

bubmmoreka [JOK
https://m.edsoo.ru/ff0aadle

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

bubmmorexa [IOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

Bubnuoreka [JOK
https://m.edsoo.ru/ff0ab660




54

55

56

57

58

59

60

61

[ToaroToBka K KOHTPOJILHOM paboTe
1o TeMe "DINEeKTPUYECKUe 3apsibl.
3apspKeHHbIE Tela U UX
B3anMoiericTBus. I1ocTOIHHBIN
ANEKTPUYECKUH TOK"

KoHnTtponbHas paboTa mo teme
"DneKTpuUecKue 3apsbl.
3apsKeHHbIE Tela U UX
B3anMoiericTBus. I1ocTOAHHBIN
ANEKTPUUECKUH TOK"

ITocTosTHHBIE MATHUTEI, UX
B3aUMOJICHICTBHE

VYpok-uccnenosanue "M3yuenue
OJIEH TTIOCTOSHHBIX MAarHUTOB"

MarnauTtHoe 1osie. MaruutHoe 110Jjie
3eMJId U €r0 3HAUEHHE UTS KU3HU
Ha 3emiie

OnbIT OpcTega. MarauTHoe mose
AIIEKTPUYECKOro Toka MaruutHoe
MOoJIe KaTyIIKH C TOKOM

[TpuMeHeHre IIEKTPOMArHUTOB B
texHuke. JlabopaTopHas pabora
"N3y4yeHue nelcTBUSI MAarHUTHOTO
T0JIsI HA IPOBOJAHUK C TOKOM"

DNEeKTPOABUTATENb TOCTOSIHHOTO
Toka. Mcrons3oBanue
AIIEKTPOABUraTENeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

bubmmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

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




"KoHcTpynpoBaHUE U U3yYEHUE
paboTHI BNIEKTpoABUTATES "

Oneitel Dapanes. 3akoH
62 AIIEKTPOMArHUTHOW MHAYKIIHH. 1
IIpaBuino Jlenna

Onexrporeneparop. CrocoOsl
MIOJIyYEHUS DIEKTPUIECKOU
63 SHEPruM. DIEKTPOCTAHIIMU Ha 1
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPrUu

[ToaroroBka Kk KOHTPOJILHOU paboTe
64 10 TeMe "DIJIEKTPUUECKHUE U 1
MarHuTHBIC SIBJICHUS"

KonrponsHas pabora no Teme

65 "DJIeKTpUUECKHUE U MarHUTHEIE 1 bubmorexa LIOK
p” https://m.edsoo.ru/ff0acb14
SIBJIEHUS
PesepBHbIii ypok. PaGora ¢
" bubmuoreka [JOK
66 TeKkcTaMu 110 TeMe "TernioBrIe 1
" https://m.edsoo.ru/ff0acc5e
SIBJICHUS

Pese i1 ypok. Pabora ¢
PBHBIN yPOK T bubimoreka IIOK

https://m.edsoo.ru/ff0acdc6

67 TekcTtamu 110 TeMe "T1oCTOSTHHBIH 1

AIEKTPUUECKUNA TOK"

PesepBHbIit ypok. Pabora ¢
68 TEKCTaMU 110 TeMe "MarauTHbie 1
sBieHus"

OBIIEE KOJIMYECTBO YACOB I10

[MPOTPAMME 08 2 145



9 KIIACC

Ne
n/n

Tema ypoka

MexaHn4yeckoe IBUKEHHE.
MarepuanbHas TOUKa

Cucrema orcuetra. OTHOCUTEILHOCTD
MEXAaHUYECKOI'0 IBIKEHUS

PaBHOMEpHOE IPSIMOJIMHEWHOE
JBUYKEHUE

HepaBHomepHOE nipsiMoMHeiHOE
nBuxeHue. CpeaHsisi U MTHOBEHHAs
CKOPOCTh

[IpsamonnHeiHOE PaBHOYCKOPEHHOE
JNBUKEHUE. Y CKOpEHUE

CkopocTh IpSIMOIMHEMHOTO
PaBHOYCKOPEHHOTO JIBFKCHUSI.
I'paduk ckopoctn

JlaGopaTopnast pabora
"OnpeneneHye yCKOpEeHUs Tena Mpu
PaBHOYCKOPECHHOM JIBFDKCHUH TI0
HAKJIOHHOH IJTOCKOCTH"

CBo0Oognoe nanenne teil. OnbIT
TI'amunes

PaBHOMEpHOE nBM>XEHUE 10
okpyxHocTu. [lepuon u yactora

KoanuecTBo 4acos

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHUs

DJIeKTPOHHBbIE
nudgposbie
o0pa3oBarte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad19a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad8d4

bubmuorexa [JOK
https://m.edsoo.ru/ff0adb18

bubmuoreka [JOK
https://m.edsoo.ru/ff0ael76
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13

14

15

16

17

18

19

20

21

oOpamienus. JInneitHas u yrioBas
CKOPOCTH

[leHTpOCTpEMUTEIIEHOE YCKOPEHHE
[Tepsriit 3akoH HetoToHA. BexTop
CUJIBI

Bropoii 3akoH HeroToHa.
PaBHOpelicTByIOIIAsA cHta

Tperuii 3akoH HproTOHA.
Cynepno3unus cui

Pemenue 3agau Ha npuMEeHEHNE
3akoHOB HrroToHa

Cuna ynpyroctu. 3akoH ['yka

Pemrenue 3agaud mo reme «Criia
YOPYTOCTH»

Jlaboparopnas pabota
«Omnpenenenne KECTKOCTH
MIPYKUHBD)

Cuna tpeHus

Pemtennie 3agaud mo reme «Cua
TPEHUS»

Jlaboparopnas pabota
"Onpenenenue ko3 duuueHta
TPEHUs CKOJIbXKEeHUs"

Pemrenue 3agad mo reMe "3aKOHBI
Hprorona. Cuna ynpyroctu. Cuia
TpeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae612

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ae72a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac982

bubmuoreka [JOK
https://m.edsoo.ru/ff0aeb6c

bubmuoreka [JOK
https://m.edsoo.ru/ff0aeca2

bubmuorexa [JOK
https://m.edsoo.ru/ff0aee28

bubmuorexa [JOK
https://m.edsoo.ru/ff0af738

bubmuorexa [JOK
https://m.edsoo.ru/ff0afa26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af8be

bubmuoreka [JOK
https://m.edsoo.ru/ff0afb8e
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27

28

29

30

31

Cura TSHKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOIHOTO
majeHust

VYpoxk-koHpepennus "JIBrkeHue et
BOKPYT T'PaBUTALIMOHHOTO LIEHTpA
(Conneunas cucrema). ['amakTuku"

Permtenne 3agaud o reme "Cuiia
TSOKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUS"

ITepBas kocMHuYecKast CKOPOCTb.
HesecomocTs 1 neperpys3ku

PaBHOBEeCHE MaTepUaIbHOM TOYKH.
AOGCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEMA C©
3aKpEIUIEHHOW OCBIO BpaIllEHUs

MowmeHnT cuinsl. LlenTp TsKECTH

Permrenue 3agaud mo remMe "MoOMEHT
cwibl. LleHTp TsxecTn"

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "MexaHnuecKoe IBUKCHHUE.
Bs3aumogeiictBue Ten"

KonTponbhas padbota no teme
"MexaHn4YeCKO€e IBUKEHUE.
BzaumopetictBue Ten"

Nmmynsc Tena. IMITyabc CHIIBL.
3aKOH COXpaHEHUs UMITYJIbCA.
VYupyroe u Heynpyroe
B3aUMOJICHCTBHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0af044

bubmuorexa [JOK
https://m.edsoo.ru/ff0af5{8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0afe36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0408

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b06ec

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b07fa
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36

37

38

39

40

41

42

43

Pemrenue 3agad mo reMe "3akoH
COXpaHEHUS UMITyJibca"

VYpoxk-koH(pepenuus "PeakTuBHOE
JBUKEHHE B MIPUPOJIE U TEXHUKE"

Mexanunueckasi paboTa ¥ MOITHOCTb

PaboTa cuitbl TSKECTH, CUITBI
YIPYTOCTH U CHJIBI TPEHUS

Jlabopartopnas pabota
«Omnpenenenue pabOThl CUITbI TPEHUS
MIPY PaBHOMEPHOM JIBI)KEHUU Tela
0 TOPU3OHTAIILHOM MMOBEPXHOCTH»
CBs13b HEPTUH U paOOTHI.
[TorenmmanpHas HEPrUst
Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPrUU

3aKoH COXpaHEHHs SHEPTUHU B
MEXaHHUKE

Jlabopartopnas pabora «M3yuenune
3aKOHA COXPAHEHUS SHEPTUN
KonebarenbHOE ABMKEHUE U €TO
XapaKTePUCTHKU

3aryxaromue KoneOaHusl.
BrinyxaeHHbIe KoneOaHusl.
Peszonanc

MaremaTuuecKuid U NPy KUHHBINA
MasiTHUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b096¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0b0a84

bubmuorexa [JOK
https://m.edsoo.ru/ff0Ob0db8

bubmuorexa [JOK
https://m.edsoo.ru/ff0b0c32

bubmuoreka [JOK
https://m.edsoo.ru/ff0b12fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2010
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50

51

52

53

VYpoxk-uccienoBanme «3aBUCUMOCTb
nepuo/ia KojiebaHuM OT KECTKOCTH
MIPYKUHBI U MAcChl Tpy3a»

[IpeBpamienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHMIX

Jlaboparopnas pabota
«Ormpenenenne 4acToThl U Mepruoia
KOJICOaHUH MPY>KUHHOTO MAITHUKA

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHo/ia KoJeOaHui
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchbl Tpy3a»

Mexannueckue BOIHEL. CBOMCTBA
MexaHndeckux BoiH. [IporonbHbIe U
MOTIEPEYHBIE BOJTHBI

VYpok-koHpepeHuus "Mexannueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMrueckye BOJTHBI"

3Byk. Pacnipoctpanenue u
OTpa)KE€HHE 3BYyKa
Ypoxk-uccnenoanue "Habmonenue

3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTb 3ByKa M BHICOTA TOHA.
AKYCTUYECKUI PE30HAHC
Ypok-koH(pepeH s "YIIbTpa3ByK U
nH(ppa3ByK B IPUPOJIE U TEXHUKE"

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca
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62

63

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXpPaHEHHUS.
Mexanuyeckue Kone6aHus ¥ BOJTHbBI"

KonTponbhas padbota no teme
"3aKOHBI COXPAaHEHUS.
Mexannyeckue Koyue6aHus 1 BOJIHbI"

DNEKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOIHBI

CBoiicTBa 21IEKTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "lkana
AJIEKTPOMATrHUTHBIX BOJIH.

Hcnonws3oBaHne 37EKTPOMArHUTHBIX
BOJIH /I COTOBOI CBA3H"

VYpok-uccnenosanue "M3yuenue
CBOMCTB SJICKTPOMArHuTHBIX BOJIH C
MTOMOIIBI0 MOOMITBHOTO Tenedona"

Pemenue 3aa4 Ha OIIpCACIICHUC
YaCTOTHI U OJIMHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

DJIEKTpOMAarHuTHas MPUPOJIa CBETA.
CxkopocTts cBeta. BonHOBBIE
CBOMCTBA CBETa

Uctounnku cBeta. [IpsmonuneitHoe
pacnpocTpaHeHue cBeTa. 3aTMEHUS
ComnHua u JIyHsl

3aKOH OTpa)KE€HUs CBETa. 3epKaja.
Pemenue 3agau Ha npUMEHEHUE
3aKOHa OTpa)KEHHsI CBETa

bubmuoreka [JOK
https://m.edso0.ru/ff0b2510

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2abe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2fe6

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3658

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b38c4
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67

68

69

70

71

72

[Ipenomnenue cBera. 3akoH
MIPEJIOMIICHUS CBETa

[TonHOE BHYTpEHHEE OTpaXKEHUE
cBeTa. Vcros30BaHue TMOTHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITHYECKHX CBETOBOJIAX

JlaGopaTopnas pabora
"UccnenoBanue 3aBUCUMOCTH yTiia
MPEIIOMIICHUS] CBETOBOTO JTyda OT
yrJia MaJieHusl Ha TPaHUIIE "BO3IYX-

CTEKJIO
VYpoxk-koH(pepeHus

" cnonb30BaHUE MOJTHOTO
BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS
CBs3b"

JImazelr. OnTHYecKas cuia JTHH3bI

[TocTpoenue n3o0pakeHUi B JIMH3AX

Jlaboparopras pabota
"OnpeneneHue GOKyCHOTO
PacCTOSIHUS U ONITUYECKON CUIIBI
coOuparore JTUH3bI"

VYpoxk-koH(pepenuus "OnTruueckue
JIMH30BBIE TPUOOPHI"

['ma3 xak ontuyeckas cucrema.
3penue

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3aea

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b3c5¢c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b3f2¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0b444a

bubmuoreka [JOK
https://m.edsoo.ru/ff0b4206

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c0a7e

but6mmoreka [IOK
https://m.edsoo.ru/ff0b4684
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Ypok-koudepennus "JledekTs
3penusi. Kak coxpanutsb 3peHue"
Pasnoxxenue 6emoro cBeTa B CIIEKT.
Omneitel HetoTona. Crioxenue
CIICKTPAJILHBIX I[BETOB. Jluctepcus
cBeTa

JlaGopatopnas padora "OnbITh IO
Pa3JoKeHUIo OEJI0ro CBeTa B CIEKTP
1 BOCIIPUSATHIO 1IBETA IPEIMETOB IIPU
uX HaOJIIOICHNH Yepe3 [BETOBEIC
¢bunbTph"

VYpok-nipaktukym "BoiaHoBbIE
CBOMCTBA CBETA: IUCIIEPCHUS,
uHTEephepeHys u rudpaxaus”
OmnbiThl Pesepdopaa u miianerapHas
MOJIENb aTOMa

[Toctrynatel bopa. Moaens atoma
bopa

HcnyckaHue U NMOTJIOLIEHUE CBETA
atomoM. KBaHTel. JInuneluaTeie
CHEKTpPbI

VYpok-npaktukym "Habmonenue
CIIEKTPOB UCITyCKaHUS"

PamnoakTHBHOCTE U €€ BHUJbBI

CTpOCHI/Ie aTOMHOTIO sAdpa.
HYKJ'IOHHaSI MOICIb

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c0f4c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cOe2a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

bubmuoreka [IOK
https://m.edsoo.ru/ff0c144¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1550

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c18ac
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93

PannoakTuBHBIE TpEeBpaIeHUsI.
M3oTonnl

Pemenune 3aga4d mo Teme:
"PaguoakTuBHBIE IPEBpALICHUS"
[lepuon momypacnana
VYpoxk-koH(pepeHus
"PagunoakTBHBIC U3TYUYCHHUS B
MpUPOAE, MEAUIIUHE, TEXHUKE"
SnepHbie peakunu. 3aKOHBI
COXpaHEHUs 3apsI0BOTO U
MacCOBOT'O YHCEI

OHeprus CBA3M aTOMHBIX SIIEP.
CBs13p Macchl U SJHEPTUU

Pemenue 3agad no reme " nepueie
peakuun"

Peakuuu cunTe3a u feiaeHus suep.
Wctounuku sHeprun ConHIa v 3BE37
VYpoxk-koHpepenuus "AnepHas
sHepreTuka. JlencTeus
paaMOaKTUBHBIX U3ITyUYE€HUH Ha
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPOMAarHUTHOE MOJIE.
DNEKTPOMarHUTHbIE BOJIHBI.
KBanToBsie siBeHus"

Kontponbnas paboTa mo Teme
"DJIeKTpOMarHUTHOE MOJIE.

bubmuoreka [JOK
https://m.edsoo.ru/ff0clal4

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1b4a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2126

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1c58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c1e88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e
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100

101

DNEeKTPOMArHUTHBIC BOJTHBI.
KBauroBrle sBieHus"

[ToBTOpenue, o6o0IICHNE.
JlabopatopHbie pabOTHI IO KypCy
"B3aumopeiictBue ten"

[ToBTOpenue, 0606meHue. Pemenue
pacUeTHBIX U KAYECTBEHHBIX 3a/1a4
o teme "TernsoBsie nporecch”

[ToBTOpenue, 06o6menHue. Pemenue
pacUeTHBIX U KAYECTBEHHBIX 3a/1a4
o teme "KIIJ] TenaoBeIX
nBuraresein”

[ToBTOpenue, o6obmenue. Pemenne
pacUeTHBIX U KaUeCTBEHHBIX 33134
o teme "KIIJI anekrpoycranoBok"

[ToBTOpeHME, 0600IIECHNE.
JlabopaTopHbie pabOTHI 1O KypcCy
"CBeToBBIE IBICHUS"

[ToBTOopenue, 00o0menue. Padora ¢
TEKCTaMU 1o TeMe "3aKOHbI
COXPAHEHHUS B MEXaHHKe"

[ToBTOpenue, 0606menue. Pabota ¢
Tekcramu 1o teMe "Konebanus u
BOJIHBI"

[ToBTOpenue, 0600menue. Pabora ¢

TekcTaMmu 110 TeMe "CBEeTOBEIE
siBiIeHus"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c245a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2572

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2b30

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2¢52

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2d6a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2e82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044




[ToBTOpenue, 0600menne. Pabora ¢
102 TekcTamu 110 Teme "KBaHToBas u
sanepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27






YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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