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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa30BaTEelIbHOM
nporpammel, npeactaBieHHbIX B ®I'OC OO0, a takxke ¢ yuérom denepaibHOW paboyelt mporpamMmbl
BocnuTanus U Konnenmuu npenogaBanusi yaeOHoro npeamera «dusukay.

Conepxanue mnporpamMmbl 1o (U3HMKe HampaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YyYaroIUXCsl M OPTaHU3ALUI0 N3Y4eHUs (PU3MKH Ha JIESTeIbHOCTHON OCHOBE. B mporpamme
1Mo (GU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mnpeamera B peanmsanuu tpeboBanuii ®I'OC OO0 x
IUTAHUPYEMbIM JIMYHOCTHBIM U METaIlPEIMETHBIM pe3yJibTaTaM O0y4YeHHs, a TaK)Ke MEXKIPEIMETHbIE CBSI3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IET0 0Opa30BaHuUsI.

[Tporpamma mo u3mKe ycTaHaBIMBAET pacupeesieHle yueOHOro MaTepuaa 1o rojam ooydenus (1o
KJIaccaMm), IpejyiaraeT NPUMEPHYIO MOCIeI0BaTEIbHOCTh U3yYEHHS] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSA
MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYaromINXCs.

[Iporpamma mo ¢usuke pa3paboTaHa C ILETbI0 OKa3aHUS METOJAWYECKOH MOMOIIM YYUTETIO B
co3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

®du3uka ABIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOIbKY
(bu3nyecKre 3aKOHBI JIeKAT B OCHOBE MPOLIECCOB U SIBJICHUHN, U3y4aeMbIX XUMUEH, OMOIOTHEH, acTpoHOMHUEH
u (Qusuueckoll reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KAapTUHY MHpa, MPEIOCTaBIsSET
HanOonee sicHble OOpas3lbpl MPUMEHEHHS HAYYHOTO METOAa IO3HaHUS, TO €CTh CHoco0a MONyYeHHS
JIOCTOBEPHBIX 3HAHUH O MHpE.

Opna U3 TIaBHBIX 3a7a4 (U3NYECKOTO 00pa3oBaHUs B CTPYKTYype OOIIero oOpa3oBaHHs COCTOHT B
(hopMUPOBaHUU €CTECTBEHHO-HAYYHON I'PAMOTHOCTH M HHTEpeca K HayKe y 00y4arommuxcsl.

Wzyuenne ¢pusnku Ha 6a30BOM ypOBHE MPEAIIOIATAET OBJIAJCHNE CICAYIOIIUMU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTbD:

® Hay4HO OOBSICHSTH SIBIICHUS;

® OIEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

® MHTEPNPETUPOBATh JAHHBIE M HCIOJB30BATh HAy4yHBIE JOKA3aTEJIbCTBA Ul IOJIYYECHHUS
BBIBOJIOB.

Henu u3yuenuss (U3UMKM HAa YpOBHE OCHOBHOTrO oOImero oOpa3zoBaHusi ompenenaeHsl B Konnenuu
npernojiaBaHus yueoHoro npeamera «Pu3uka» B 00pa3zoBarenbHbIX opranuzanusax Poccuiickoii @enepanuu,
peanu3yolMX OCHOBHBIE 00Ieo0pa3oBaTeNbHbIe IMPOrpaMMbl, YTBEpPKIEHHOH pemeHneM Komnerun
MunuctepctBa npocBenieHus: Poccuiickoit @eaepanun (mpotokoi ot 3 aexadps 2019 r. Ne [1K-48H).

Henu usyvyenus ¢pusuku:

e [puOOpeTeHHE HHTEpeca U CTPEMJIEHUS OOYYaloIIMXCS K HAYYHOMY HW3YYEHHUIO HPUPOJBL,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® pa3BUTHE NPEJCTABICHUNH O HAyYHOM METOJIe MO3HAHUA U (POPMUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOILIEHHUS K OKPYXXaIOLIUM SIBJICHUSM;

e (opmupoBaHHE HayYHOTO MUPOBO33PEHMS KaK pe3ysibTaTa U3yuyeHHUs] OCHOB CTPOCHUS MaTepUu U
(byHIaMEHTaIbHBIX 3aKOHOB (DH3HUKH;

e (opmupoBaHue MpeAcCTaBICHUN O poiau (U3MKK [ pa3BUTUS JAPYTUX ECTECTBEHHBIX HAayK,
TEXHUKHU U TEXHOJIOTHH;

® pa3BUTHE TPEJCTABICHUN O BO3MOXKHBIX cepax Oyayiied npodeccuoHanbHON NeATelbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JIaJIbHEHIIeMy 0O0yUEHHIO B 3TOM HalpaBJICHUH.

Jloctuxkenne 3THX Lenell mporpaMMbl Mo (u3MKe Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
o0ecreunBaeTcs peleHueM CIeAyonuX 3a1ay:

e TMpuOOpeTeHHE 3HAHUI O JIUCKPETHOM CTPOCHMM BEUIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,

ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



e puOOpeTeHHE YMEHUW OIUCHIBATh U OOBSACHATH (UINYECKUE SIBICHHUS C WCIOIH30BAHUEM
MOJYYEHHBIX 3HAHU;
® OCBOCHHE METOJIOB PEIICHUS MPOCTEHIIMX pPACYETHBIX 3a7ad C HUCHOJIb30BaHUEM (HHU3HUECKUX
MoOJIeJIeH, TBOPUYECKHUX M MPAKTHKO-OPHEHTUPOBAHHBIX 337134,
e pa3BHUTHE YMEHUH HAOIIOAATH MPUPOHBIC SBICHUS U BBIMOIHITH OMBITHI, JA0OPATOPHBIE PAOOTHI
Y 3KCIIEPUMEHTAIIbHBIC CCIICIOBAHUS C HCITOJIB30BAaHUEM H3MEPUTEIBLHBIX TPHOOPOB;
® OCBOCHHE NMPUEMOB pabOTHI ¢ HHPOPMAIHECH PUINIECKOTO COACpKAHUS, BKIIOYasi HHGOPMAIIHIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATIN3 M KPUTHUYECKOE OLICHUBAaHHE UH(POPMAIINY;
® 3HaKOMCTBO co cdepamMu TPOPECCHOHATBHON JESITEIBHOCTH, CBSI3aHHBIMH C (HU3UKOW, H
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIDKCHHSX (PU3UUECKON HAYKH.
Ha m3yuenue ¢usuku (6a30BbIii YpOBEHB) Ha YPOBHE OCHOBHOI'O OOIIETO OOpa30BAHHS OTBOJIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kinacce — 68 yacoB (2 yaca B HelleN0), B 9 kiacce
— 102 yaca (3 yaca B HEJIEIIO0).

[Ipeuiaraemelii B mporpamMme 1o (¢u3MKe MepedyeHb J1adopaTOpHBIX pPabdOT M OIBITOB HOCHT
PEKOMEHIATENbHBIA XapakTep, YYUTeNb JeJaeT BHIOOp MPOBEACHHs Ja0OpPaTOPHBIX PabOT M OMBITOB C
y4€TOM HHAMBHUIYaJbHBIX OCOOEHHOCTEH OOydYaroluXxcs, CHUCKAa HSKCIHEPUMEHTAJbHBIX 3a/laHuil,
[peIaraeMbIxX B paMKax OCHOBHOTI'0 roCyJ1apCTBEHHOIO JK3aMEHa o ¢busnke



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pasznen 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®uznka — Hayka o npupoje. SABineHus npuponabl. PU3NUECKUE SBJICHHS: MEXaHUUYECKHE, TEIUIOBBIE,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Odusndeckue BenwuuHbL. M3mepenue (usmuecknx enuunH. Pusmueckue npubdopsl. [lorpemHocTs
n3MepeHuil. MexxyHapoaHas CUCTeMa CAMHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAayKHW H3Y4YalOT MPUPOAY. EcTecTBeHHO-Hay4yHBI METOJ]
MO3HAHUS: HAOI0IeHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBI)KEHUE THIIOTE3, IKCIIEPUMEHT IO MPOBEPKE
TUNOoTe3, 00BsICHEHNE HA0II01aeMOr0 siBieHus. Onucanne GU3nIecKuX SBICHUH ¢ MTOMOIIBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, FJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue npuOOPHI U MpoLEAypa NPSMBIX U3MEPEHHUI aHAJOTOBBIM U IIU(PPOBBIM PUOOPOM.

Jlabopamopuvie pabomsl u onsimol.

OrnpezenieHre EHbI ACICHUS KAl HK3MEPUTEIHLHOTO proopa.

N3mepenue paccTossHUMN.

N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl py MOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPBI.
[IpoBenenue wuccieoBaHUs MO MPOBEPKE TUIIOTE3bI: JAJIBHOCTh MOJIETA IIAPUKA, IMYLIIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

ok wnNE

Pa3znen 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHUHU BeleCTBA.

CrtpoeHue BelecTBa: aTOMbl M MOJEKYNbI, MX pa3Mepbl. ONBITHI, TOKA3bIBAIOUINE JAUCKPETHOE
CTPOECHHE BELLECTBA.

JIBmokenue uactuil BemiecTBa. CBsI3b CKOPOCTH JBIKEHUSI YAaCcTHI[ ¢ Temreparypoi. bpoyHoBckoe
nsuxkenue, Auddys3us. BzanmonelicTBre 4acTuIl BENIeCTBA: MPUTSHKEHUE U OTTATKHUBaHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIITUYECKHUX) TETl.
B3anMocBs3b MeXy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX M UX aTOMHO-MOJIEKYIISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBL.

Hemoncmpayuu.

1. HaGmoneHnue 6pOyHOBCKOTO IBUYKEHUSI.

2. HaGmonenue nudpdysuu.

3. HaOmronenwue siBJeHUHN, OOBSCHAIOMIMXCS MPUTHKEHUEM WU OTTAJTKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Oruenka quameTpa aToMa METOJOM PsI0B (C UCTIONb30BaHueM (poTorpaduii).

2. OmbITHl IO HAOIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITB IO OOHAPYKEHUIO ACHCTBHSI CUIT MOJIEKYISIPHOTO MPHUTSIKEHUS.

Pa3nea 3. /IBu:xeHMe ¥ B3aumMo/jieiicTBue TeJl.

Mexannyeckoe JnBwkeHue. PaBHomMepHOe u HepaBHOMepHOe nBrkeHHe. CkopocTh. CpemHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHHUH. Pacuér myTu 1 BpeMeHH JIBUKEHUSI.

SBnenue wHepuuu. 3aKOH MHEpUMH. B3aumojnelcTBHe Tel Kak NpPUYMHA U3MEHEHHUS CKOPOCTH
JBIDKEHUS Tell. Macca kak Mepa nHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIE 00bEMA BEIECTBA.

Cuila Kak xapakTepucThka B3auMozeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuibl ¢
MOMOIIIbIO TUHAMOMETpA. SIBlIEHHE TATOTEeHUs U cuia TsbkecTH. Cuia TSHKEeCTH Ha IPYrux IjaHetax. Bec



tena. HeBecomocth. CrioxkeHue Cuil, HAlpPaBJICHHBIX MO OJHOM mpsiMoil. PaBHoaeicTByromas cui. Cuina
TpeHus. TpeHue CKOBKEHHS U TPEHUE TTOKOs1. TpeHne B MpUpO/Ie U TEXHUKE.
Jemoncmpayuu.
HaOmrogenne MeXaHMYECKOr0 IBUKEHHUS Tela.
N3mepenne cKkopoCcTH MPSIMOJIMHEHHOTO JIBUYKCHUS.
HalGmronenue siBleHUsI HHEPIIUH.
HaGimroienne n3MeHeHus: CKOPOCTH P B3aUMOJICHCTBUU TElL.
CpaBHeHME Macc 10 B3aUMOICHCTBUIO TEII.

ok wnNPE

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

Jlabopamopnusie pabomot u onvimel.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO  JBWKEHHUsS (IIapuka B OKUAKOCTH, MOJENU
ANEKTPUYECKOT0 aBTOMOOWJIS U TaK Jaiee).

2. OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuKa 10 HAKIIOHHOM MIIOCKOCTH.

w

Onpenenenne IOTHOCTU TBEPIOTO TeENA.
4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKEHUs (IedopMmalnuy) MPYKUHBI  OT
IIPUJIOKEHHOM CHJIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTDb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tela U XapakTepa
COIPUKACAIOIINXCS TIOBEPXHOCTEN.

Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hapnenue. CiocoObl yMEHbIICHUS M yBEIMUYCHUs AaBieHUs. J[aBneHue ra3a. 3aBUCUMOCTb J1aBJICHUS
raza ot o0bEéMa, Temmneparypsl. Ilepenaya naBneHus TBEPABIMU TellaMH, JKUAKOCTAMHM M Ta3aMu. 3aKOH
[MTackains. IIlHeBMaTHYeCKrE MAIIMHBI. 3aBUCHMOCTD JABJICHUS JKUAKOCTH OT TIIyOWHBI. [ MapocTaTHYecKuii
napaaokc. CooOmiaromuecs: cocyasl. ['uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emnn u atmocdepHoe napieHue. [IpuuMHBI CylecTBOBaHUS BO3AYIIHOW 000JIOUKH
3emiu. OnsiT Toppuuennu. M3mepenne atMochepHOro aBieHus. 3aBUCUMOCTh aTMOC(EPHOro AaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! 11t u3MepeHust arMoc(hEepHOTO TaBICHUSI.

JleficTBUE XKHUJIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX Tesio. BrlTankuparomias (apXumenoBa) CHIIA.
3akoH Apxumena. [InaBanue ten. BosgyxomnnasaHue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPATYPBh.

[lepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmarommuecst CoCcybl.

I'mppaBnuueckuii mpecc.

[TposiBnenue neiictBus aTMOCGHEPHOTO JaBIEHHUS.

3aBHCUMOCTh BBITAJIKUBAIOLIEH CHIIBI OT 00BbEMa MOTrpyKEHHOM YacTW Tela W IUIOTHOCTH
AKHUJKOCTH.

ok wnNpE

PaBeHCTBO BBITATKUBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.
VYcnoBue 1ulaBaHus TEN: IUIABaHWE WM IIOTPYKEHUE TEl B 3aBUCUMOCTU OT COOTHOILUEHMS
IJIOTHOCTEN TeJIa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyXKEHHOMN B )KUJIKOCTh YacCTH TeJa.

2. OmnpeneneHue BBITAIKUBAIOIIEH CHIIBI, IEUCTBYIOIIEH HA TEJO, TOIPYKEHHOE B JKHUJIKOCTD.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIBI, ACUCTBYIOLIEHN HA TEIO B )KUIKOCTH, OT MacChl
Telna.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBHCHUMOCTb BBITAJIKMBAIOIIEH CHIIBIL, JEHCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YAaCTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5. KoncTpympoBanue apeomeTpa WIM  KOHCTPYMPOBAaHUE JIOAKM W ONpeAeleHHe  eé
IPy30I0AbEMHOCTH.



Pa3znesa 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexannyeckas padora. MOIIHOCTS.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKIOHHAs IUIOCKOCTh. [IpaBWUIO paBHOBECHs phIyara.
[IpumeHeHune mpaBuiia paBHOBECHS pblyara K OJIOKy. «3osortoe mpaBmio» Mexanuku. KIIJ| mpocTsix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. KuHetnueckas W noreHuuanbHas sHeprus. lIpeBpaiieHue ogHOro Bujaa
MEXaHUYECKON PHEPTUU B PYroil. 3aKOH COXPAHEHUS SHEPTUHU B MEXaHUKE.

Jemoncmpayuu.

1. Ilpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Ompeneneare pabOThl CWJIBI TPEHUS NPHU PABHOMEPHOM ABM)KCHHH TeJa MO TOPU30HTAIBHOMN

MMOBEPXHOCTH.

2. HccnenoBaHue yciOBHI paBHOBECHS pblYara.
N3amepenne KIIJI HakTOHHOM TIJIOCKOCTH.

4. W3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKOMN SHEPIUH.

w

8 KJIACC

Pa3pen 6. TenioBble iBJICHUS.

OcHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO--KUHETHUECKON TEOPUH CTPOCHHUsI BelecTBa. Macca u pa3mepsl
aTOMOB M MoOJieKyd. OTBITHI, MOJITBEPKAAIONINE OCHOBHBIC TMOJIOKEHUS MOJICKYIIPHO-KHHETUYECKON
TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSIHUM BemiecTBa. Kpucrannuueckue u amopgHbIe
tena. OOBSICHEHHE CBOWMCTB ra3oB, XHUAKOCTEH W TBEPABIX TEl HAa OCHOBE MOJIOKEHUU MOJIEKYISIPHO-
-KUHETUYECKOU Teopur. CMaurBaHUE U KaMWIISIPHBIC ABJICHU. TeII0oBOEe pacuIupeHue 1 CKaTHe.

Temneparypa. CBsi3b TeMII€paTypbl CO CKOPOCTHIO TEIUJIOBOTO JBMIKEHUS YacTUll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHUsT BHYTPEHHEH SHepruu: TeIulonepenaya U coBeplieHHe padoThl. Buie
TEIJIONEpeIauu: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3IIyUCHHE.

KonuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BEHIECTBA. TeMI000MEH M TEIUIOBOE PAaBHOBECHE.
VYpaBuenue TteruioBoro Oananca. [lmaBrmeHne W OTBepAEBaHUE KPUCTAJUTMYECKUX BEIECTB. Y IETbHAs
Teriota TuiaBineHus. IlapooOpa3oBanme u koHaeHcanus. Mcnapenue. Kumenue. YienpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUSI OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxnocts Bo3ayXa.

DHeprus TOIMBa. Y IeibHas TEMI0Ta CrOPaHUs.

[Mpunnuner padotsl TermoBbix ABurareneit KIIJ[ temmoBoro asurarens. TemsoBble ABUTaTeN |
3allIUTa OKPYKAIOMIEH CpeIbl.

3aKOH COXpaHEHUs U MIPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Jemoncmpavyuu.

Habmonenne 6poyHOBCKOTO IBUYKEHUS.

Ha6monenue nuddysum.

Habmtoienue sSBiIeHU CMAaYMBAHUSI U KAMMJUTSIPHBIX SBJICHHA.

HaGmronenre TenioBoro pacuimpeHust Te.

N3menenne naBieHus ra3a mpu K3MEHEHUH 00bEMa M HArPEBAaHUU W OXJIAXKICHUH.
[IpaBuna u3amMepeHus TeMIepaTyphl.

Buasl Terionepenaun.

OxnaxaeHre Ipy COBEPIICHHH PabOTHI.

HarpeBanue nipu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

O NV A WNPRE

10. CpaBHeHUE TEINIOEMKOCTEN PA3INYHBIX BEIIECTB.
11. Hab6nroieHue KumeHusl.



12. HabuntoieHne moCTOsTHCTBA TEMITEPATypPhl IIPHU TJIaBJICHUU.

13. Moaenu TEeIIOBEIX ABUTATEIICH.

Jlabopamopmuvie pabomul u onvimol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.

OnpITHI 110 BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOW COJIM WIIM caxapa.

OnpIThI 10 HAOTIOEHHUIO TETIJIOBOTO PACIIUPEHUS Fa30B, JKUJIKOCTEH U TBEPABIX TEIl.
Omnpenenenue AaBieHUs BO3AyXa B OajUIOHE MITIPHIIA.

OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTDL JAaBJICHUA BO3AyXa OT €ro O6’béMa U Harp€BaHusd WA
OXJIAXACHUA.

ok wnNeE

6. IlpoBepka rumoTe3bl JTMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIepaTyphbl.

7. HaOmoneHue u3MeHEHUs BHYTPEHHEW >HEpPruu Tena B pe3yibTaTe Tersoneperadyd U paboThl
BHEILIHUX CHUJIL.

8. HccnenoBaHue sSBIEHMS TEIJIO0OMEHA ITPU CMELIMBAHUU XOJIOJAHON U rOpsSYei BOBI.

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH NpU TEIIOOOMEHE C HarpeThiM
METAININYECKUM LIUJIUHAPOM.

10. Omnpenenenue yaeabHONU TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue nporecca ucnapeHus.

12. OmnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

13. Onpenenenue yieabHON TEIUIOTHI IUIaBJICHUS JIbJA.

Paznen 7. DiiekTpuyeckue 1 MarHuTHbIE SIBJICHUS.

Onexrpuszauus Tea. J[Ba pola 3JIEKTpUYECKUX 3apsAnoB. B3aumonencTBue 3apspKEHHBIX Tell. 3aKOH
Kynona (3aBuUCUMOCTb CHJIBI B3aUMOJEHCTBYS 3apS’KEHHBIX TEJl OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUSI MEXKIY
TEJIaMHu ).

Onexrpuueckoe mone. Hanpsx€HHOCTh  anekTpuyeckoro mons. [IpuHnun — cynepnosuuuu
JIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. OJIEMEHTapHbIM 3ekTpuuyeckuil 3apsan. CrpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

ONEeKTPUUYECKUN TOK. YCIOBHS CYILIECTBOBAHHUS JJIEKTPUUECKOrO TOKA. VICTOYHHMKHM MOCTOSHHOTO
Toka. JlefcTBUs 3eKTpHuYecKoro Toka (TEIIoBOe, XMMHUYECKOe, MAarHUTHOE). DJIEKTPUYECKUH TOK B
KHUJKOCTSAX U razax.

Onektpuueckas 1enb. Cuia Toka. DnexkTpuueckoe HampspkeHue. CoNMpoTHUBIEHHE HPOBOAHMKA.
VYaenesHOEe conmpoTuBieHHE BelecTBa. 3akoH Oma 1i1s yuyactka nenu. [locienoBarenbHoe U napajuiebHOE
COEJMHEHHE NTPOBOJHUKOB.

PabGota M MOLIHOCTH 3JEKTpUYECKOro Toka. 3akoH JDxoyms—JleHna. OneKTpuueckue Lenu U
MOTPeOUTENH IEKTPUUECKOM 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHuThl. B3ammonelcTBHEe NOCTOSHHBIX MarHWTOB. MarHuTHoe mosie. MarHutHoe
noJie 3eMJIM U €ro 3HaueHue Ui )KU3HM Ha 3emuie. OnbIT Opcerena. MarHuTHOE MoJIe AIEKTPUYECKOTO TOKA.
[IpumeHeHNE 3IEKTPOMAarHUTOB B TEXHHKE. J[IeHICTBME MAarHUTHOrO TMOJsI HAa IPOBOJHUK C TOKOM.
DneKTpoABUraTeIb MOCTOSHHOTO TOKa. Mcronb3oBaHue 37E€KTPOABUTaTeNe B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpTe.

Oneitel Dapaned. SBnenue snexkTpoMarHUTHOM MHAYKUMHU. IIpaBwiio JleHna. DnexTporeneparop.
CriocoObl TONy4YeHHsI DJIEKTPUUYECKOH HHEpruu. DIEKTPOCTAaHIMH Ha BO30OHOBISEMBIX HCTOUYHHKAX
SHEPTHUH.

Hemoncmpayuu.

1. Dnextpuzanus Tell.

2. JIBa pozna 3IEKTPUUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.

3. YCTpOHCTBO U AEMCTBUE HIIEKTPOCKOIIA.

4. DnexTpocTaTHYecKas WHAYKIIHS.



3aKOH COXPaHEHMS IEKTPUUECKUX 3aPs/IOB.
[IpOBOTHUKY W TUBIEKTPUKH.

MoaenupoBaHH€e CUIOBBIX JJUHUM 3JIEKTPUUYECKOTO TOJISL.
VcTOYHUKH IOCTOSHHOI'O TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

. DIIEKTPUUYECKUHN TOK B )KHJIKOCTH.

. "'a30BbIii pazps.

. U3MepeHue cuiibl TOKa aMIepMETPOM.

. I3MepeHune 37eKTpUYECKOro HaIpsKEHUs BOJTBTMETPOM.

. Peocrar u marazus conpoTHUBICHUMN.

. BzanMmoielicTBHe MOCTOSHHBIX MarHUTOB.

. MoaenupoBaHue HEBO3MOKHOCTH pa3/IeJICHUs TIOJIOCOB MarHUTA.

. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnbIT DpcTena.

. MarauTHoe nose Toka. DJIeKTPOMarHur.

. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

. DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.

. UccnenoBanue siBJI€HUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

. OnbiThl Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
25.

DJeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onsimol.

ok wnNE

10.

11

18.
19.
20.

21

OnpIThI 10 HAOTIOJECHHUIO SNIEKTPU3AIUH T€J HHAYKIIMEH U IPH COMPUKOCHOBEHUH.

HccnenoBanue NeiCTBUS IEKTPUUIECKOTO MOJIA HA IPOBOJAHUKH U JUDIIEKTPUKHU.

COopka u mpoBepKa pabOoThI SIEKTPHUUECKOH IIeTH MTOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHue CUIbl TOKA.

W3mepenue u peryiupoBaHue HaPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Yepe3 pe3UCTOp, OT CONPOTUBIICHUS pe3UCTOpa
Y HaIlpsKEHUs1 Ha PE3UCTOPE.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb IEKTPUYECKOTO COIPOTUBIIEHUS ITPOBOAHHMKA OT €T0
JUIMHBI, TIJIOLIAIM [TONEPEYHOr0 CEYeHUs U MaTepuaia.

[IpoBepka mpaBmiIa CIOKEHUS HANpsSHKEHUH TMPU  TOCIEAO0BAaTEIbHOM COEIMHEHHUU JBYX
PE3UCTOPOB.

[IpoBepka mpaBuia Ajsi CUIIbI TOKA MPU NapAJIIEIbHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUYECKOTO TOKA, UIIYILIETO Yepe3 PE3UCTOpP.

. Onpenenenre MOITHOCTH IEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOPE.
12.
13.
14.
15.
16.
17.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3 JaMIIOUKy, OT HAIPSDKEHUS Ha HEH.
Omnpenenenne KIIJI narpesarensi.

HccnenoBanne MarHUTHOTO B3aUMOJIEHCTBHS IIOCTOSIHHBIX MAarHUTOB.

W3yueHnre MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB MPU UX OObEIMHEHUH U Pa3/IeIIeHUH.
HccnenoBanue necTBUS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUSA KAaTyIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA M HAIIPABJICHUs TOKA B KaTYIIKE.

N3yueHune neiCcTBUA MArHUTHOTO IIOJIS HA IPOBOJAHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUraTE .

N3mepenne KIIJI anexTpoaBUrarenbHoON yCTaHOBKHU.

. OnEITEI 1O HUCCICIOBAaHHUIO SABJICHUS SHGKTpOMaFHHTHOﬁ HHAYKIOHUU: HUCCICOOBAHUC N3MeHEeHNH

3HAYCHHA U HAITPABJICHUSA WHAYKIIMOHHOI'O TOKa



9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHHS.

Mexanuueckoe aBumxkeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCHTENBHOCTD
MEXaHUYECKOIo JBMKEHHUS. PaBHOMepHOe npsMonuHenHoe ABuxkeHue. HepaBHOMepHOE MpsSMOIMHENHOE
nerkeHne. CpeHsis U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyCcKOpeHHOE mpsiMosMHEHOE BMxkeHHe. CBoOomHOE majgeHue. OnbIiTel [ anmes.

PaBHOMepHOE nBMXKEeHHE MO OKpykHOCTH. Ilepmon m wacrora oOpamenus. JluneitHas W yrioBas
ckopoctu. LleHTpocTpeMuTensHOe yCKOPEHNE.

ITepBriii 3akon Hprotona. Btopoit 3akon Hetorona. Tperuit 3akoH Herorona. [Ipunnun
CYIEPIO3ULIMU CUII.

Cuia ynipyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUsI CKOJIBKEHUS, CUJIa TPEHUS TIOKOs, IPYTrue
BH/IbI TPEHHUSL.

Cuna TsKeCTU U 3aKOH BCEMUPHOTO TIATOTEHHsI. Y CKOpeHHe CBOOOIHOrO majieHus. JIBIKeHHe MIaHeT
Bokpyr Coinnua. IlepBas kocMuyeckas ckopoctb. HeBecoMocTh U nieperpys3ku.

PaBHoBecue wmarepuanibHOM TOuYkU. AOCONMIOTHO TBEpHOE Teno. PaBHOBecwe TBEpPAOrO Tenma ¢
3aKPEIIEHHON OChIO BpanieHus. MoMeHT cuibl. L{eHTp TskecTH.

Nmnynsc tena. MI3Menenne umiynbca. Mynbc cuiibl. 3aKOH COXpAaHEHMs] UMITyJbca. PeakTuBHOE
JIBUKEHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cun TspkecTu, ynpyroctu, TpeHus. CBsi3b DHEPrUM U
pabotsl. [loreHnmanbHas >HEPrust Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHnmanbHas sHeprus
ckarod npyxuHbl. Kunernueckas sHeprus. TeopemMa O KHUHETHYECKON SHEPrHH. 3aKOH COXpPaHEHUs
MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. HabmroeHne MeXaHUYeCKOTo JBHKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE IyTE€W M TPACKTOPUM JABUKEHHUS OJHOTO U TOTO K€ TeJla OTHOCHTEJIbHO Pa3HbIX Tel
OTCY€Ta.

N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUKEHUSI.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.
Habitoienne ABM>KEHNS Tella 0 OKPY>KHOCTH.

o kW

HaGnronenne mMexaHMUYECKUX SIBICHUH, MPOMCXOASIIUX B cucTeMe orcuéra «Tenmexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT Macchl Tella U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habutoienne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEll.

9. V3meHeHue Beca Tesa MPU YCKOPEHHOM JIBUYKEHUH.

10. Ilepenaya uMIrysbca Mpu B3auUMOJIEHCTBUU TEIL.

11. IlpeoGpa3oBaHus SHEPTHU IPU B3aUMOJICHCTBUH TeJ.

12. CoxpaHeHue UMIyJbCca IPU HEYIPYTOM B3aUMOACHCTBHH.

13. CoxpaHeHre UMITYJIbCa MPH a0COFOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaGmtoieHre peakTUBHOTO JIBHYKCHHUSI.

15. CoxpaHeHue MeXaHN4eCKOW SHEPTHH MPU CBOOOIHOM IMaICHUH.

16. CoxpaHeHne MEXaHNYECKOW YHEPTUM NPH JIBHKEHUU TeJla MO IEHCTBUEM IPY>KUHBI.

Jlabopamopmuvie pabomuvl u onvimol.

1. KoHcTpynpoBaHue TpakTa JUisi pa3roHa U JajbHEHIIEero paBHOMEPHOIO JIBM)KEHUS IIApHKa WU
TEJEKKH.

2. OrmpeneneHue cpeaHell CKOPOCTH CKOJbKEHUS Opycka WJIM JBHKEHHS IIapuKa MO HAKIOHHOM
IIJIOCKOCTH.

3. OmnpeneneHue yCKOpEHHUs Tela IPU paBHOYCKOPEHHOM JABM)KEHUH 110 HAKJIOHHOM TIOCKOCTH.



4. UccnegoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HaualbHOM
CKOpPOCTH.

5. IlpoBepka rumoTe3bl: €CIM MPHU PAaBHOYCKOPECHHOM JBIKEHHHM 0€3 HadaJlbHOH CKOPOCTH IyTH

OTHOCSITCS KaK psii HEYETHBIX YHMCEJI, TO COOTBETCTBYIOLUE POMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOTO JTaBICHHUS.

Onpenenenue kodhhueHTa TPEHUS CKOIBKCHHSL.

Onpenenenue KECTKOCTU MPY>KUHBIL.

Omnpenenenue pabOTHl CHIBI TPEHHUS NMPH PABHOMEPHOM MABIIKEHHH TeJla 1O TOPU3OHTAIBHOMN

0 oo N

IIOBEPXHOCTH.

10. Onpenenenue paboThl CUIIBI YIPYTOCTH IIPU MOABEME IPy3a ¢ UCIOJIb30BAHUEM HEIOJBU)KHOTO U

MOJIBUKHOTO OJIOKOB.

11. M3y4yeHue 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3nesn 9. Mexannueckue Kos1e0aHusI M BOJIHBI.

KonebarensHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAaHUIl: Mepuoj, 4acToTa, aMILTUTYAA.
MaremaTnueckuil 1 NpyKUHHBINA MasTHUKU. [IpeBpalienue sHepruu npu KojiedareIbHOM JBUKEHUH.

3aryxaromue kojeOanus. BoiHyxeHHble koneOanus. Pezonanc. Mexanndeckue BosHbl. CBoiicTBa
MEXaHWYEeCKHUX BOJIH. [IpoaonbHbIe U nonepeynblie BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ pacIpOCTPAHEHHUS.
MexaHnnyeckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKoOCTB 3ByKa U BbicOoTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmonenue xoyie0aHuit TeJ Mo ISHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
2. HaGmronenue xoneOaHUil rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaGmroneHue BEIHYXICHHBIX KOJICOaHUI U pe30HaHCa.

4. PacnpocTpaHeHue MPOJOJIbHBIX U MOMEPEUYHBIX BOJIH (Ha MOJEIN).

5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHIA PE30HAHC.
Jlabopamopuvie pabomsl u onsimol.
OmnpefeneHre 9acTOTHl U Mepro/1a KOJIeOaHU MaTeMaTHIECKOTO MasTHUKA.
Omnpenenenre 4acTOThl U Mepro/ia KoneOaHuil Mpy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Tieproa KoJeOaHui OIBEIIICHHOTO K HUTHU TPpy3a OT JUTHHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHUoIa KoJeOaHU MPYKMHHOTO MasiTHHKA OT Macchl Tpys3a.
[TpoBepka HE3aBUCUMOCTH TepHOJIa KOJIeOaHMH rpy3a, TIOJBEIICHHOTO K HUTH, OT MacChl Ipy3a.
OnBITHI, TEMOHCTPUPYIONTHE 3aBUCUMOCTh TIEpH0/ia KOJICOAHUN MPYKUHHOTO MAITHUKA OT MACChI

ok wnNE

rpy3a 1 KECTKOCTH NMPY>KUHBI.

7. W3mepeHue yckopeHHsI CBOOOIHOTO MaACHUS.

Pa3nesa 10. D1eKTpOMAarHuTHOE MOJIE M JICKTPOMATHHUTHbIC BOJIHBI.

DNeKTpOMarHuTHOE MoJie. DJIeKTPOMarHUTHbIE BOJNHBI. CBOMCTBA AJIEKTpOMAarHuTHHIX BOJH. Illkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHNe 371€KTPOMAarHUTHBIX BOJIH Ul COTOBOM CBSI3U.

OnexTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BosIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. H3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIbI0 MOOMIBHOTO TenedoHa.



Pa3nen 11. CBeToBble siBJICHHS.
JlyueBas monenb cBera. Mcrounuku cBeta. [IpsimonnHelHOE pacnpoCTpaHEHWE CBETa. 3aTMEHMS

Connua un Jlynsl. Otpaxenue cera. [nockoe 3epkaio. 3akoH OTpakeHUs CBETA.

[Mpenomnenue cBeta. 3aKOH NpeENOMIICHUS cBeTa. [loiHOE BHYTPEHHEE OTpPaKCHHE CBETa.

Hcnons3oBaHue MOJIHOTO BHYTPCHHETO OTPAXKCHHA B OIITUYCCKUX CBECTOBOJAX.

JInn3a. XO,I[ nyqeﬁ B muH3e. OnTrdeckas cucrema (bOToannapaTa, MHKPOCKOIIa U TCJICCKOIIA. I'ma3 kak

OIITHUYCCKasA CUCTEMA. BJII/ISOpyKOCTB 1 JAJIbHO30PKOCTD.

Paznoxenune Oemoro ceera B cmekTp. Omnbitel HbroTona. CroKeHHE CHEKTPalbHBIX IIBETOB.

,HI/ICHepCI/IH CBCTaA.

Jemoncmpayuu.

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

ITomyyenue n300pa>keHUi B INIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTUYECKUN CBETOBOI.

Xon nydeil B cobuparouiei JuH3e.

Xox Jiydel B pacCenBarOLIEeH JIMH3E.

O N U A WNPR

[Tonydyenne n300paxeHU ¢ TOMOIIBIO JINH3.

ITpunuun neiictus doroannapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopens ria3za.

11. Pa3noxeHue 0enoro cBera B CIIEKTP.

12. [lonyueHue 6e10ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX L[BETOB.

Jlabopamopuvie pabomol u onsimol.

1. MHccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrJja I1aJeHusl.

2. H3yueHue xapaKTepUCTHK U300pakeHUs IpeaAMETa B IIJIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH YIJIa MPEIOMIIEHMsI CBETOBOIO JIy4da OT yIla IIaJCHHUs Ha I'PaHULE
«BO3J1YX—CTEKJIO».

[Tonyuenune n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne (HOKYCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIbI COOMpAIOIIEH TNH3HI.

OMnBITHI IO PA3JIOKEHHIO OEIOr0 CBETa B CHEKTP.

OnbITH IO BOCHIPUATHUIO IIBETA IPEAMETOB IPHU WX HAOIIOACHNUH Yepe3 LIBETOBbIE (DUIIBTPHI.
Pasznea 12. KBanTtoBble sIBJIeHHS.

OmneiTel Peszepdopaa u miianerapHas Mozens atomMa. Mozens atoma bopa. Mcnyckanue u nmorsomeHue

Nowu s

ceera aToMoM. KBaHTHI. JIMHEYaTbIE CIEKTPHI.

PaguoaktuBHOCTh. Anbda-, Oera- U ramma-usinydeHus. CtpoeHue aTtomMHoro sapa. HyxmnonHas

MOZCIIb aTOMHOI'O AApa. N3otonbl. PannoakTUBHBIE IpeBpalICHUAA. Hepnon nojrypaciiaga aTOMHBIX SIJIEP.

saep.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHS 3apsI0BOTO U MAaCCOBOTO YHCEN. DHEPTrusl CBSI3U aTOMHBIX
Ces13b Macchl 1 dHepruu. Peakiuu cuntesa u nenenus saep. Ucrounnku sueprun CosHIa U 3BE3.
SAnepnas snepretuka. JleicTBUs paOaKTUBHBIX U3JIY4€HUI Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

CrexTpsl N3JIy4eHUS U TOTJIOIIEHHUS.

CrexTpsl pa3aIu4HbIX T'a30B.

CrnexTp Bopopo/a.

Habmtonenue TpekoB B kamepe Busbcona.

Pabota cuéTurka HOHU3UPYIOLUUX U3TYYEHUH.

ok wnNE

PGFI/ICTpaHHSI HU3ITYUCHUSA NPUPOAHBIX MUHEPATIOB U IIPOAYKTOB.



Jlabopamopuusie pabomot u onvimel.

1. HabmroeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY IyTH (TI0 poTorpadusim).

3. H3mepenue paanoakTHUBHOTO (poHa.

IToBTOPUTENBHO-00001IAK0 M MOTYJIb.

[ToBTOpPUTENBbHO--0000IIAIOIUIT  MOAYNIb TpeJHa3HAYeH I CHUCTeMaTH3aluu U 000OIIeHUS
MPEIMETHOTO COJEPIKAHUS U OMBITA JACATEILHOCTH, MPUOOPETEHHOTO NP U3yYEHUU BCEro Kypca GU3HKH, a
TaKXe JUIS TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHy MO (U3uKe A O00ydaromuxcs,
BBIOPABIIUX ATOT Y4EOHBIH MpeIMeT.

[Ipu u3yyeHN 1aHHOTO MOAYJISI PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUBI ACSITEILHOCTH, HA OCHOBE
KOTOpBIX 00€cleyrBaeTCsl JOCTH)KEHHE MPEAMETHBIX M METallpeIMETHBIX IIJIAaHUPYEMbIX pPe3yIbTaToB
o0y4enus, GpopMupyercs ecTeCTBEHHOHAayYHasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJIOB MCCIIEIOBAHHS
SBIICHUW TPHUPOJBI W TEXHUKH, OBIAJCHHE YMCHHSIMH OOBICHITh (PU3NYCCKUE SBICHUS, MPUMEHSS
MOJIyYE€HHBIEC 3HAHMSI, PEellIaTh 3a7aud, B TOM YHCJIE KAUeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHIMNUATBEHO [EATENbHOCTHBIA XapakTep [aHHOTO pasfena peaqu3yeTcss 3a C4€T TOro, 4To
00ydJaroImuecst BHITIOIHSIOT 3aJaHHsI, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IIOJYUYCHHBIX 3HAHUU pacClO3HABaTh W HAYYHO OOBSACHATH (PU3NUYCCKUC SIBIICHUS B
OKpY>Karollel MpUpo/ie U MOBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HaYYHBIE METOMAbl MCCIEAOBaHUSA (U3MUYECKUX SBJICHUHN, B TOM YHCIE IS MMPOBEPKH
TUIIOTE3 U TIOJYYCHUSI TEOPETUUYECKUX BHIBOJIOB;

OOBSICHSITh HAayYHBIC OCHOBBI HAaWOOJIEE BAXKHBIX JTOCTHIKECHUH COBPEMEHHBIX TEXHOJIOTHA, HAIPUMED,
MPAKTUYECKOTO HCIOJBb30BaHUS PA3IMYHBIX HCTOYHHKOB DHEPIMM HAa OCHOBE 3aKOHA MPEBpAIICHHS U
COXPAHEHHUS BCEX U3BECTHBIX BHJIOB YHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHuws (u3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpazoBaHUs Yy

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (U3UYECKOM
HayKH;

— [EHHOCTHOE OTHOLIEHHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DHU3HUKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 0OCYKJIEHUU OOILECTBEHHO 3HAYUMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM MTPUMEHEHUEM JOCTHKEHUN (DU3HKU;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B ACSTEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHMUECKUX KauyecTB (PU3MUECKON HAyKW: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISIONIEH KYIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECa K UCCIIEIOBATENIbCKON AESITETbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSl U SMOLMOHAJIBHOI0 0JIATONMOTYYHS:

— OCO3HAaHME LIEHHOCTH 0e30macHoro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWiI OE30MacHOr0 TMOBEACHHMS Ha TpaHCIOpTE, Ha JOpOrax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/IOBAHUEM B JIOMAITHUX YCIIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e IIpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBOro BocnuTaHUS:

— aKTHBHOE y4yacTHE€ B pEIICHUU MPaKTHYECKHUX 3ajad (B paMKax ceMbd, 00pa30BaTeIbHOM
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HAaIpaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCIIC U (PU3UIECKUX 3HAHUIA,

— UHTEpEC K MPaKTHUYECKOMY U3YUEHHIO MPOodecchil, CBI3aHHBIX C (PU3UKOIL;

7) 3K0JI0TrMYEeCKOT0 BOCIIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHE (PU3MYECKUX 3HaHWM [ pelleHus 3agad B o0jacTu
OKpY’KaloIlllel cpenibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HaHHUE TN100aJIbHOr0 XapakTepa dKOJOTHUYECKUX MPo0ieM U MyTel UX peleHus;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

— MOTpeOHOCTh BO B3aUMOJAECWCTBUM TPH BBINOJIHEHUU HCCIEIOBAaHUI M IPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSAM JIPYTHUX;

— MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO JesITeIbHOCTD;

— MOoTpeOHOCTh, B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM uHcie (OPMYIUPOBATH HUIEH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBJICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [JJAaHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (U3NYECKUX 3HAHMIA,

® — CTPCMIJICHUC aHAJIIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU MIPUPOIHI, O6IJ.I€CTB3, 1 3KOHOMUKMU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMUX JCUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO CpeIy, BO3MOXKHBIX

IrI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEAMETHBLIE PE3YJIbTATDBI

B pesymbraTe oOcBOeHHMs mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOI'O OOILIEro
oOpazoBanusi y oOydvaromierocss OyayT cGhOpPMHUpPOBaHbI MeTampeAMeTHbIE Pe3yJbTaThl,
BKJIIOYAIOINE TI03HABATENIbHbIC YHHBEpCAJbHBIC YueOHBIC JEHCTBHS, KOMMYHHKATHBHBIC
YHUBEpCAJIbHBIC YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3naBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHMUIA);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IIeHUs
Y CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYMS B paccMaTpUBaeMbIX (aKTax, NaHHBIX U
HAOIIO/ICHUSAX, OTHOCSIIMXCS K (PU3HMUECKUM SBIICHUSIM;

BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBSA3H IMPU HM3YyYCHUH (PU3UUECKHUX SIBICHHUHA U
MIPOLIECCOB, JI€NIaTh BBIBOJABI C MCIOJb30BAaHUEM JEAYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKJIFOU€HHH, BBIJIBUTATh TUIIOTE3BI O B3AUMOCBS3SIX (PU3NYECKUX BETUYHH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHoco0 pemieHus yueOHoM (usmueckod 3amadu
(cpaBHEHHE HECKOJBKUX BapHUAaHTOB pelIeHUs, BHIOOpP Hamboyiee MOAXOJSIIET0 C
y4€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNUS,

IIPOBOJUTH 110  CAMOCTOSITEJIBHO  COCTaBJIEHHOMY IUIAHY  OIIBIT, HECIIOXKHBIN
bu3nueckuil SKCIeprUMEHT, HeOOIbIIOE HccieloBaHne (PU3NUECKOTO SIBJICHMUS;
OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAINIO, TOJYYEHHYIO B XOJ€
UCCIIEI0BAHNS WIH DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (hOpMyJIMpOBaTh OOOOIIEHHUS M BBIBOJABI IO  pe3yJbTaTaM
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHElIee pa3BuTHe (PU3NYECKUX MPOLECCOB, a TaKKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

Pabora ¢ undopmaumeii:

OPUMEHATh pa3iMyHble METOJbl, MHCTPYMEHTHl M 3alpochl MpH TOHCKe U OoTOOpe
nH(pOpMaLlMU WIK JaHHBIX ¢ YUETOM IpeaIoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATH MH(POPMALUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeAcTaBleHUS HHPOpPMAIUHU U
WUTIOCTPUPOBATh pellaeMble 3aJauld HECJIOKHBIMH CXEMaMH, JAMarpaMMaMy, HHON
rpaduKoil 1 UX KOMOMHALIUAMHU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXIEHHsS Y4eOHOro MmaTepuaia, Pe3yJbTaToB JIa0OpaTOpPHBIX pPaboT W
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbl M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;
COMOCTABJIATH CBOM CYXKJEHUS C CYXKICHUSIMH JPYIMX YYaCTHHUKOB JIHAJIOTa,
00Hapy>XHBATh Pa3IUUHe U CXOACTBO MMO3UIIHIM;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABIATH  PE3yJbTaThl  BBIOJIHEHHOTO  (PM3WYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IPY PEUICHUH KOHKPETHOH (PU3HUECKOi MpoOIeMBbl;

MPUHUMATh LEJIU COBMECTHOM JIE€SITEIBHOCTU, OPraHU30BBIBATH JACHCTBUS MO €€
JIOCTHXKCHHIO: PACIIPEACNISITh PO, 00CYXKIaTh MPOIECChl U PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThHI, JOCTUTAs KA4ECTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOM JEUCTBUS C APYTUMH YJI€HAMU KOMaH/Ibl;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMIA MPOAYKT MO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusauus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsX, TPEOYIOMIMX ISl PEIICHHSI
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCS B PA3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILICHUH IPyIIoi);

CaMOCTOSITENIbHO COCTaBJISITh AJNTOPUTM pelleHuss (U3MYecKOl 3aJayu WM IUlaHa
UCCIIIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIpeIaraéMble BApUaHThI PEIIEHUN;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ NU3MEHEHHUS,

OOBSICHATh MNPUYMHBI JIOCTUXKEHUS (HEJOCTIDKEHUS) pe3yJabTaToOB JIEATENbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBIOJHEHUS (HU3UIECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa ENH U YCIOBUSIM;

CTaBUThH ce€0s1 Ha MECTO JPYrOro YeloBeKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (GHU3UYECKUX 3aJady WiId B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TaKOE K€ MPaBoO JPYToro.



IMPEJIMETHBIE PE3YJIBTATDBI
K xonuy oOyuenust B 7 Kjacce MpeIMETHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHU:

UCTIOJIb30BaTh TOHATHS: (HU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOCHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSHUS BelllecTBa (TBEPIOE, KUIKOE, ra3000pa3HOe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TPaeKTOpHsi,
paBHOJEHCTBYIOIAs cuia, Jaedopmarus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIbI;

paznuyath sBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE JIBW)KEHUE, MHEPLUSA, B3aMMOJCHCTBUE TeEll, PABHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BpAallCHMs, Iepefada JIaBJICHUS TBEPABIMU
TEJIaMH, KUAKOCTSIMH U ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IIJIAaBaHUE Tell, TPEBPAILCHUS
MEXAHUYECKOM HEPIUn) MO ONHMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PM3UUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4yHcie (u3nyeckue sBICHHUsS B MPUPOJE: NMPUMEPHl ABMKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B XUBOW W HEKHMBOM INPUPOJE, INEHCTBUE CUIIBI TPEHUS B INPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
ppluaru B TeJ€ YEJIOBEKAa, IMPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3MUECKUX SBICHUH;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3MUECKHUE SBICHUS, UCTIOIB3Ys (PU3UIECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YNPYILOCTH, CHJa TSDKECTH, BEC Tella, CWIa TPEHHs, JaBIICHUE
(TBépmOrO TeENa, JKUAKOCTH, Ta3a), BBHITAIKWBAIONIAs CWJIA, MEXaHH4yecKkas pabora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJbl, KO3(PQUIUEHT IOJIE3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(Gu3NYeCKUX BEIMYMH, HAXOAWTHb (OPMYJbl, CBA3BIBAIOIINE JTaHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMM, CTPOUTH TpaduKHU H3YYEHHBIX 3aBUCHUMOCTEN
(U3UUECKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBa Tei, (PU3MYECKHE SBJICHHUS M MPOLECCHI, HCHOJb3YS
IpaBUia CIOXKEHUs CUJl (BAOJIb OAHOM mpsMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pbryara (0J0Ka), «30JI0TOE IMPaBUIIO)» MEXAHUKH,
3aKOH COXpaHEHHs MEXAaHMYeCKOH SHepruu, IMpH OSTOM JaBaTb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBACHATh (U3NYECKUE SIBJICHMSI, MPOLIECChl M CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABJIATh NPUYUHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE U3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (QU3NYECKUX 3aKOHA WIIHU
3aKOHOMEPHOCTH;

pemate pacué€THble 3adauyd B 1—2 [EHCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (POPMYIIBI U
IPOBOJUTH Pacy€Thl, HAXOAUTh CIPAaBOYHBIC JaHHBIE, HEOOXOAMMBIE Ui pPELICHUs
3aJa4, OLICHUBATh PEATUCTUYHOCTh MOTYYEHHON (U3UYECKON BETUUNHBL;



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOJ0B, B OINMCAHMM MCCICNOBAHUSA BBIICIATE IPOBEPAEMOE IIPEIIIOJIOKECHUE
(runortesy), pas3nuyaTh W HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, IEJIaTh BBIBOJBI 110 €TI0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00béMa, CUJIbl U
TEMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrpeIHOCTH U3MEPEHNUH;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHHS TeEJla, CHJIbI TPEHUS CKOJIBKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIbl TpPEHUS OT IUIOLaau
COIIPUKOCHOBEHHMSI TeJl, CWJIbl YNPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIECH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJjla, OT IJIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJO,
YCIOBUH MJaBaHUS TeJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEIUYMH B BHUJE MPEIJIOKECHHBIX TaOMUI] M TpaguKOB,
JIeJ1aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

POBOJIUTh KOCBEHHBIE HW3MEPEHHs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHUSA, JaBJIECHUE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLAs Ha IIOIPYKEHHOE B IKUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPeasIOKEHHON
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofaTh TMpaBuia TEXHUKHM O€30MacHOCTH MHpu paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUMBI JEHCTBUS H3YYEHHBIX IPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMNHMCAaHUA (B TOM YMCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHH IMpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCMONIb3ysl 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOTUMbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPUMEPax) MNPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIOACHHS HOPM DSKOJOTHYECKOTOo TOBEICHUS B
OKpYXKarollleH cpere;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHCHUS
Pa3IMYHBIX UCTOYHUKOB BBIACTATH HHPOPMALIUIO, KOTOPAst SBJISIETCS MPOTHBOPEUYUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCTIOJIB30BaTh MIPU BHITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh INpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpazoBaHMs HHGOpManUM U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIIEHHUS O Pe3ysIbTaTax MPOEKTOB MM y4eOHBIX MCCIIEAOBAHUH, IIPU STOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOJKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IPY BBITMOJHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJICHHBIMHU 3a/ladyaMH, CJIEAUTD 3a BHIIIOJIHEHUEM IIJIaHa
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHUI:

HCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYIN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEPrus, TEIIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
10JIe, IPOBOJHUKH W JUSJEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUECKUI TOK, MAarHUTHOE
oJIe;

pasnnyath sBI€HUS (TEIUIOBOE pacIIMpEeHHEe W cXKaTue, Terionepenada, TEIIoBOe
paBHOBECHE, CMauMBaHHWE, KaNWUIIPHBIE SBJICHMS, HCIApEHUE, KOHJEHCalMs,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIIEHUE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, ACUCTBME MAarHUTHOIO IOJI HAa NPOBOJHHUK C TOKOM, JJIEKTPOMAarHHUTHAas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YUEHHBIX (PU3MUYECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM 4yucie (U3MYECKHE SBJIEHUS B TNPUPOJIE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIDHBIE SIBJIEHUST B IPHUPOAE, KpHUCTaUIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B aTMmocdepe, JIIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]auy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OTKCHIBATh U3YUYEHHBIE CBOMCTBA Tel U (pU3MUECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS HHEPrus, KOJIUYECTBO TEIIOTHI, YyHAEIbHAas
TEIJIOEMKOCTh ~ BEUIECTBA, YZENbHAsA TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHASI BIAQXKHOCTh BO3/yXa, JJIEKTPUUECKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE IMPOBOJHUKA,
yIIeTBbHOE COMPOTUBIICHHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TPU
OMHMCAHUN TPABWIBHO TPAKTOBaTh (DM3MUECKUA CMBICI HCIOJIB3yEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tei, (U3MUecKhe SBICHUS W IPOLECCHl, HCIONb3YS
OCHOBHBIC TIOJIO)KEHUSI MOJICKYJISIPHO--KUHETUUECKOW TEOpUU CTPOCHHS BEIlEeCTBa,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHMCHIBATH €r0
MaTEeMaTU4YeCKOEe BHIPAXKECHHUE;

OOBSCHATh (PU3MYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE MU B KOHTEKCTE
cuTyarui MPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3HUECKUX SBICHUH, PU3NYECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adadyd B 2-3 JEWUCTBUSA, HCIONIB3YSA 3aKOHBI U (POPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX YISl PELICHUS 3aayH,
BBIOUpATh 3aKOHBI 1 (OPMYITBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh MOJTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIIMYUHBI C M3BECTHBIMU JAHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO pPEIIUTh MPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAJIKA MPOBEICHUS] HCCIEIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOTIOJAEHUIO (PU3UUECKUX SIBICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwuUIspHBIE SIBICHUS, 3aBUCHUMOCTh JaBIEHHS BO3JyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JTYyUYEHUU OT LIBETA
U3NIydaronie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHJAKOCTH W IUIOMIaAu €€ TIOBEPXHOCTH, OHJIEKTPU3ALMS Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOI'O MOJIS
Ha TIPOBOJIHUK C TOKOM, CBOWMCTBA JJICKTPOMArHWTa, CBOWCTBA DJEKTPOJABUTATEIS
MOCTOSTHHOTO TOKa): (OpMyJIupoBaTh NPOBEpPSEMbIe TPEANOIOXKEHUs, COOUpAThH
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMHCHIBAaTH XOJA OMNbITA U
dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TMPSIMBbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIHLHON BIIAXKHOCTH BO3yXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJNB30BAHMEM aHAJIOTOBBIX MPUOOPOB U JATUYHUKOB
(GU3MYECKUX BEJIWYMH, CPaBHUBATH PE3yJbTAaThl H3MEPEHUN C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
WCITOJTIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCHUMOCTH COMPOTHBJICHUS MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOUIAJAN MOMEPEYHOr0 CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUsI HA TPOBOHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEIFHOTO W MapaUIeIbHOTO COCIWHEHUM TPOBOIHUKOB):



IUTAHUPOBATh MCCIIEOBaHHe, COOMpaTh YCTAaHOBKY U BBINOJHITH W3MEpPEHUs, Cleays
MPEUIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3YNIbTATHI MOJYICHHON 3aBUCUMOCTU B BUJE
TaOJIUI ¥ TPaUKOB, IeTIaTh BEIBOJBI 110 PE3yIbTaTaM HUCCIICIOBAHUS;

MPOBOANTH KOCBEHHBIC M3MEpeHUs (U3MYECKUX BEIWYMH (yIeibHas TEII0EMKOCTH
BEIIECTBa, CONPOTUBJICHUE MMPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
MPEI0KEHHON UHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BEJIMUYUHBL;

coOnrofaTh TMpaBuja TEXHUKUM 0e30MacHOCTH mpu pabore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM HA HUX OMHUCAHMS (B TOM YHCIIEC: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CUETYHUK DIIEKTPUUICCKOU
SHEPruH, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HArpeBaTeNIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJIECKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSTHHOTO TOKA), HWCIOJB3Yysl 3HAaHUS O CBOHCTBaX (M3MUYSCKUX SBICHHHA U
HeoOX0ouMbIe (PU3HUECKHUE 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA W M3MEPHUTEIbHBIC MPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETp, TEPMOC, MICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBI JJIEKTPUYECKUX IIENEH C MOCIEAOBATEIbHBIM U MapaJIEIbHBIM COCIMHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;
OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTHYECKOTO
UCIIONIb30BaHUsl (U3MYSCKUX 3HAHWKA B TTOBCEJIHECBHOW JKM3HHM JUISI OOCCIICUCHUS
0e30macHOCTH TpuU OOpalieHuH C OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKarollei cpere;

OCYIIECTBIISITh MOUCK HHpopManuu (usnueckoro coaepxkanus B HHTepHeTe, Ha
OCHOBE HMEIOIINXCS 3HAHUN W TYTEM CpaBHEHUS JOTMOJHHUTEIBHBIX HCTOYHHKOB
BBIZICNIATh MHGOPMAIUIO, KOTOpas SBISETCA MPOTUBOPEUUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIH30BATh MPHU BBITIOJHEHUN YUEOHBIX 3a/IaHUI HAYYHO--TIOMYJSPHYIO JIUTEPATypPy
(buU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIQ/IeTh TMpHEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpazoBaHus WHGOpMAIUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHUs, 0000IIas
nH(OpMAII0O U3 HECKOJBKMX MCTOYHUKOB (PU3UYECKOTO COJIEpP)KaHUS, B TOM UYHCIIE
nyOMMYHO  TPEJACTaBISITH  Pe3yabTaThl  MPOCKTHOW WM  HCCIEeI0BATENIbCKOU
JeATEeIbHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BaTh U3YYECHHbIM MOHATHHHBIA ammapar
Kypca (U3HKH, COMPOBOXKIATH BRICTYIUICHUE MPE3EHTAIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MTPOEKTOB M HCCIEAOBaHUN (U3UUYECKUX MPOIIECCOB
pacipenensaTh 00sI3aHHOCTH B TPYMIE B COOTBETCTBUHU C IMOCTABJICHHBIMHU 3aJadaMH,
CICMUTHh 32 BBIIOJHCHHEM IUTaHA JEUCTBUH W KOPPEKTHUPOBATh €ro, ajeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATENBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, TPOSBIISi TOTOBHOCTh pa3peiaTh KOH(IUKTHI.



K xonmy oOy4yeHus B 9 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM ypPOBHE JOJIKHEI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIIOJB30BaTh IOHATHS: CHCTEMa OTCUY€Ta, MaTepUalbHas TO4YKa, TPACKTOpUS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBIKEHUS, nedopmanus (ynpyras, MiacTHIecKasi),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3Kd, LEHTP
TSKECTH, aOCOJIOTHO TBEPIOE TEJNO, LEHTP TSHKECTH TBEPAOIO Tesla, paBHOBECHE,
MEXaHWYeCKue KonebaHus ©  BOJHBI, 3BYK, HWHOQPa3BYK H  yJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JAJIbHO30PKOCTh, CIIEKTPbl HUCIIyCKaHWsl M IOIVIOIIEHUs, anbda-, Oera- U ramma-
U3IIy4€HUs], U30TOIIBL, SIACPHAs DHEPIEeTHKA,

pasinyarh siBJIeHUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIMHEHHOE JIBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOIMHENHOE IBM)KEHUE, CBOOOAHOE MaJIeHHE TN, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJEIHCTBUE TeJl, PEAKTUBHOE JBUXKECHHUE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalollMe W BBIHYXJICHHBIE KoJeOaHMs), pE30HAHC,
BOJIHOBOE€ JBW)KCHHE, OTPaXEHUE 3BYKa, MPSMOJIMHEHHOE PACIPOCTPaHEHHUE,
OTpa)XCHHE U IIPEJIOMIIEHHE CBETA, MI0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMYATOr0 CHEKTpa WU3IIy4EHUs)
II0 ONHCAaHUIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX
JaHHOE (hrU3MYecKoe SIBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolieM Mupe (B
TOM yHciie (U3NYECKUE SBICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOM cucTeMBbl, PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJICHUS B  IpUpPOJE, OHOJOrMYecKoe JAECWCTBUE  BHJUMOIO,
yIAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO HM3IY4YEHHUH, €CTECTBEHHbIN paJuOaKTUBHBIN
(GoH, KOCMHYECKHE JIy4H, paAUOAKTHUBHOE W3IYYEHHE NPUPOJIHBIX MHUHEPAJIOB,
JefiCTBUE paiOaKTUBHBIX M3IYyYEHUIH HAa OpraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTh
NPaKTUYECKYI0 3aJady B y4eOHYIO, BBIICNATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OIKCBIBATh U3YUYEHHBIE CBOMCTBA Tel U (pU3MUECKUE SBICHUS, UCIONb3Ys (PU3NYECKHE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTh Tejla NMPH HEPaBHOMEPHOM JIBUXKEHUHU,
YCKOpEHUE, MepeMellleHne, MyTh, YIJoBas CKOPOCTb, CUJIa TPEHUS, CUJIa YIPYTrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTrO MajeHMsI, BEC Tella, UMITYJIbC Tejla, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPTUs CKAaTOW NPYKUHBI, KUHETUYECKast
SHEprus, MOJHasi MEXaHWYecKas HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, AJIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPeTOMIICHUS
Cpefbl), IPH ONHCAaHUM TNPABHIBHO TPAKTOBAaTh (PU3MYECKHH CMBICT HCHOJIb3yEeMBIX
BEJIMYMH, OOO3HAUYEHUS M eIUHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTh (OpMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYrUMH BEJIMYWHAMHU, CTPOUTHh
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3NUECKHE SBJICHUS U MPOLECCHl, UCIOIb3YS 3aKOH
COXpaHEHMsI PHEPIHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3UIMN CHII,
IIPUHLINAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPAKEHHUsS M TIPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHUs 3apsOBOrO U



MaccoBOIO 4YHCENI TMpU SAEPHBIX pPEaKkusX, MpH 3TOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMATUYECKOE BHIPAKCHHE;

OO0BSACHATH (pU3MUECKHE MPOIeCChl U CBOMCTBA TEl, B TOM YHCIE M B KOHTEKCTE
CUTyallUld  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  NPUYHMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOpOi Ha 2—
3 u3y4YeHHBIX CBOMCTBa (DU3MYECKUX SBICHUM, (QUINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

peiaTth pacuéTHbIC 3aJa4u (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONb3YA
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIOBHS 3a/layd 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WIH
U30BITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOIUMBIE JUIS PEIICHUS,
IPOBOAUTH pPAacuéThl U OLEHUBATh PEATHCTUYHOCTh TOJYYEHHOIO 3HAYCHHS
(U3HYECKON BETMIMHBL;

pacro3HaBaTh MNpPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh IPU IMOMOIIU (PUIUUECKUX
METO/MOB,  HCIIONB3ysS  ONMHCAaHUE  HWCCICAOBAaHMS,  BBIICIATH  IPOBEPSEMOE
NPENOI0KEHNE, OICHUBATh TPABMWIIBHOCTH TOPSIKA MPOBEACHUS HCCIEIOBAHUS,
JIeJIaTh BBIBOJIbI, MHTEPIPETHUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten (M3ydeHue BToporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHsI SHEPTUH, 3aBUCUMOCTD
nepuo/ia KojiebaHuil MPyKMHHOTO MasiTHUKA OT MAacChl rpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIEOaHUH, TPSIMOJIMHEHHOE pacpOCTpaHEeHNE
CBETa, pPa3JIOKEHHE OEJIOr0 CBEeTa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB HU300pa)KeHHsI MpeAMeTa B coOuparouieil IuH3e,
HAOMIO/IEHUE CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB H3IYYCHHUS): CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HaOOpa 000PyAOBaHMS, OIMCHIBATH X0 ONbBITA U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIBI;

NPOBOJUTHh TP HEOOXOAMMOCTH CEPHIO NPSIMBIX HM3MEPEHHH, ONpENeNss CpeaHee
3HaYeHHEe H3MepseMOi BeNUYMHBI ((POKYCHOE pacCTOsSHHME COOUpAIOLIeN JIMH3bI),
000CHOBBIBAThH BHIOOP crIoco6a nu3mMepeHus (M3MEpUTEIHLHOTO MPHO0pPa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIMYHMH C HCHOJIb30BAHHUEM
OpSAMBIX M3MEpPEHMH (3aBUCUMOCTh IyTH OT BPEMEHU IPU PaBHOYCKOPECHHOM
NBIDKEHUH 0€3 HadalbHOH CKOpOCTH, Tepuoja KoJeOaHWid MaTeMaTHudecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETa OT yria MaJleHHs U
yIila MpeaoMJIeHHUs OT yIJia MajJeHus): IIAHUPOBaTh UCCIIE0BaHUE, CAMOCTOSTENLHO
coOupaTh YCTaHOBKY, (UKCHUpPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBUCUMOCTH
(GU3NUeCKUX BEIMYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBAHMS,

NPOBOJUTh KOCBEHHBIE H3MEpPEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPH PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOIHOTO TIaICHHS,
KECTKOCTh MPYKUHBI, KOOPPUIHUEHT TpEeHHsI CKOJBKEHHUS, MeXaHHuyeckass pabora u
MOIIHOCTb, YacToTa M TMEpHOA KoleOaHUH MaTeMaTHYecKOro W MPYKUHHOTO
MasTHUKOB, ONTHYECKass Cujaa CcoOMparomed JIMH3bI, paguoOaKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJHATH
U3MEpEeHus, cileays MPeAsIOKEHHON MHCTPYKIMM, BBIYMCIATH 3HAUCHHUE BETUYMHBI U
aHAJTM3UPOBATh IOJIyYEHHBIE pE3yabTaTbl C YYETOM 3aJaHHOM IOIPEIIHOCTH
WU3MEPEHHUI;



coOioaTh TpaBWJa TEXHUKH 0€30MacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
obopyoBaHUEM;

pasinyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOUYEUHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTAHETapHasi MOZEJIb aTOMa, HYKJIOHHAsI MOZIENIb aTOMHOT'O SApa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HAa UX ONUCAHUS (B TOM YHUCIIE: CIUOMETP, JATUYMKHU MOJI0KEHNUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ysd 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX TPOLIECCOB NMPH PEHICHUH y4eOHO--
NPAaKTUYECKUX 3aJay, ONTUYECKHUE CXEMBbI JJISl MOCTPOCHHUS M300paKEHUN B IIIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MNpH OOpalleHud ¢ OpudOpaMH M TEXHUYECKUMH YCTpOHCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKarollei cpee;

OCYIIECTBIISITh MOMCK HMH(pOpManuu (u3ndeckoro coaepxkanus B HHTEepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3ampoC, HAXOOUTh IIYyTH OTPEACICHUs
JIOCTOBEPHOCTH TOJY4YE€HHOW HH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HaHUH U
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

UCIIOJIb30BaTh MIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISPHYIO JIUTEPATyPy
(GU3MUECKOro Ccojep)KaHus, CHOpaBOYHble MaTepHuaibl, pecypcbl cetu HHTepHer,
BJaJIeTh NpUEMAMM KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUN U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIEHUSI HA OCHOBE MH(pOpMaILuU
U3 HECKOJBKUX MCTOYHHKOB (PU3MUECKOro COJAEpKaHMs, MyOIMYHO MpPEeaCTaBIATH
pE3yJIbTaThl MPOEKTHOM WJIM MCCIIEN0BATENIBCKON EATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd M
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH ayJuTOpUH
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
VISHIEA © Haylka O TpHpoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
13 EcrecTBeHHOHAYYHBIN METO/I ITO3HAHUS 2 1 Bubmmorexa LIOK
' ¥ A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
99 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 hgpil;l/(:;.egzi.ru 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
b K
3.1 MexaHUUeCKOE OBIKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194



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

bubmuorexa [JOK
32 Hnepuis, Macea, IIOTHOCTS 4 ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cuma. Bupt cun https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeJIaMU, KUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmorexka [IOK
4.2
Jlapierne KuakocTh > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6mmoreka [JOK
A P 1
° 300Ta  MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MexamH3ME! S ! https://m.edso00.ru/7f416194
bu6mmoreka [IOK
. M 4 1
53 CXAHITICCKAA SHEPTIA https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUS
bubmuorexa [JOK
1.1 C 7 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbBIE SIBJIEHUS
51 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 20 1 7 hgpzjllﬁéel;zi.ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 C) 4
HICKTPOMATHITTHA HHAYIHIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
12 B 5 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
13 3 10 3
AKOHET COXpAHCHITt https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 M o 7 3
CXATITICCIHE KOMCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKkTpoMarHuTHoeE NoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA



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

bubmuoreka [JOK

4.1 2
3aKOHLL pacHpOCTPAHCHHA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHHE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
No KoaunuecTBo yacos DJIeKTPOHHbIE
o/ Tema vhoka B Kontpoanr = Tlpakruue  [ara nupposbie
yp ce HbI¢ CKHue HU3y4YcCHUSA 06pa30BaTeJIbeIe
n re padoThI padoThI pecypcel
1 dusnka — HayKa 0 IpUpoJe. 1 01.00.
SIBnenust npupoabl 2023
05.09.
2 O 1
W3UYECKUE SBJICHUS 2023
3 du3ndecKue BETNINHBI U HX 1 08.09.
U3MepeHue 2023
JlaGoparopHas padora Nel 12.09
4 «OrmpesierneHue moKa3aHuii 1 1 20 2 3 '
H3MEPUTENILHOTO Ipudopa
MeTo/1bI Hay9HOTO TTO3HAHHUS. 15.09 BH?HOTeKa
5 Onucanue pU3MYECKUX SBICHUMI 1 e 1o
. 2023 https://m.edsoo.r
C TIOMOIIIBIO MOeTei U/F09F72a
VYpok-uccnenosanue "l[Iposepka
TUIOTE3bI: 1aJbHOCTh MONETA 19.09
6 apyKa, MyIIEHHOrO 1 1 20 2 3 '
TOPU30HTAIILHO, TEM OOJIBIIIE,
4geM OoJIbIIe BBICOTA ITycKa'
Crpoenue BemectBa. ONbITHI, 99 09 LBII/IO(SEHOTGM
7 OKa3BIBAIOIIME TUCKPETHOE 1 o
AOKASLIBAIONNIC IHCKPETH 2023 https://m.edsoo.r
CTpOCHUE BElIeCcTBa W/ff09fe0a
bubnnoreka
25.09. LIOK
8 €HHE yac eIecTBa 1
JIBIKCHHE HACTHIL BEINECTB 2023 https://m.edsoo.r
u/ff0a013e
JlaGopaTopHas padoraNe2 99.09
9 «OrmpeeneHue pasMepoB MallbIX 1 1 20 2 3 '
TE»
10 ArperaTtHble COCTOSIHUS 1 03.10.
BEIECTBA 2023
Oco0eHHOCTH arperaTHbIX bubnmoreka
11 cocTosiHUI Bobl. O000IIEeH e 1 06.10. IIOK
o pazzeny «llepBoHavanbHbIE 2023 https://m.edsoo.r
CBEJICHUS O CTPOEHUH BEIIIECTBAY u/ff0a0378
MexaHnuecKkoe ABIKEHIE. 10.10 BI/(I;S;HOTeKa
12 PaBHOMEPHOE U HEPABHOMEPHOE 1 o 1
2023 https://m.edsoo.r
JIBUKCHHE W/ff0a056
13 Cxopoctb. Enunuiier ckopoctu 1 13.10. bubnmnoreka



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6

2023 [HOK
https://m.edsoo.r
u/ff0a079c
bubanoreka

14 Pacuer nytu u BpeMeHH 17.10. LIOK
JIIBAKEHUS 2023 https://m.edsoo.r
u/ff0a0ae4
bubanoreka
Wuepuus. Macca — mepa 20.10. LIOK
15
WHEPTHOCTH Tl 2023 https://m.edso0.r
u/ff0a0c10
bubanoreka
IImoTHOCTE BemectBa. Pacuer
16 acchl ¥ 00BbEMa Tea o ero 24.10. HOK
Bl U 00BEMA T 10 €r
M . 2023 https://m.edsoo.r
[LIOTHOCTH u/ff0aOfee
JlaGoparopHasi padora Ne3 2710
17 «Oﬂnpezwnem&e IUIOTHOCTH 2023
TBEPIOIO TEIIa»
bubanoreka
18 Pewenue 3amay mo reme 7.11. LIOK
"[TimorHOCTH BentecTna" 2023 https://m.edsoo.r
u/ff0al23c
Cuna xak XxapakTepuCTHKa 10.11
19 B3ammoeiicTeus ten. Cuna 202'3 '
ynpyrocti. 3akoH ['yka
JlaGopaTopHas padora Ne4d
«M3y4eHne 3aBUCUMOCTH 14.11
20 pactsukenus (nedopmanum) 20 2'3 '
MPYKUHBI OT MTPHIIOKECHHOM
CHJIBI»
21 SIBnenune taroredusa. Cuna 17.11.
TKECTHU 2023
o bubaunoreka
CBsi3b MEXKTy CUJION TSKECTH U
. 21.11. LIOK
22 Maccoii tena. Bec tena. Pemenue
| " 2023 https://m.edsoo.r
3a7a4 1o reMe "Cuia TSKeCTH U/F0a1778
Cunia TSDKeCTH Ha ux Bubmorexa
’s o ApYT 24.11. TTOK
fLaHeTax. COM3HHecKie 2023 https://m.edsoo.r
XapaKTePUCTHKH TUIAHET U/F0a1502
bubanoreka
28.11.
24 Nsmepenne cuit. JluHamomeTp 2023 Ettopgl /m.edsoo.r
u/ff0al8cc
e . ; 0112, BI/(I)(SEI/IOTGK&
ec Tena. HeBecomocTh 2023 11

https://m.edsoo.r



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
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u/ff0al778

CnoxxeHue IByX CHIL, bubnuoreka
26 HaIpaBJIEHHBIX 110 OJIHOMN 05.12. IIOK
npsiMoii. PaBHoneiicTBytommas 2023 https://m.edsoo.r
CHII u/ff0ala70
97 Pemenue 3agad mo reme 08.12.
"PaBHojeiicTBytOImAs crt” 2023
bubnuoreka
28 Cuiia Tpenus u e€ Buabl. Tpenue 12.12. LIOK
B IIPUPOJIC U TEXHHKE 2023 https://m.edsoo.r
u/ff0alb9c
bubnuoreka
29 Pemenue 3a1a4 Ha onpeaeneHue 15.12. LIOK
PaBHOACHCTBYIOIIECH CHITBI 2023 https://m.edsoo.r
u/ff0alcc8
Pemenue 3anau mo remam: «Bec
30 Tenay, «I'padudeckoe 19.12.
n3o0pakeHue crny, «CHIIBD», 2023
«PaBHOJIEHCTBYIOIIAS CHID»
KonTtpouabnas padora Nel
1o TeMmam: «MexaHu4eckoe bubnmmoreka
31 JBHKeHHe», «Macca, 22.12. [IOK
IUIOTHOCTH», «Bec Tej1ay, 2023 https://m.edsoo.r
«I'paduueckoe H300pakenune u/ff0alde0
ey, «CHIbD»
JlaGoparopHnasi padora NeS
«3yueHne 3aBUCUMOCTHU CHUJIBI
39 TPEHMSI CKOJIBKEHUSI OT CHJIBI 26.12.
JIaBJICHUS U XapakTepa 2024
COTIPUKACAIOIITUXCS
MMOBEPXHOCTEM»
JaBnenne. CriocoObl bubnmorexa
33 YMEHBIICHUS ¥ YBETHYECHUS 09.01. HOK
2024 https://m.edso0.r
JaBJICHUS /022086
bubnuoreka
JlaBrieHue ra3a. 3aBUCUMOCTD
34 JIaBJIEHUs ra3a oT 00béMa 12.01. HOK
’ 2024 https://m.edsoo.r
TEMIIEPATYPhI /032376
[Iepenaua naBiieHUs TBEPABIMU BrbmuoTexa
16.01. LIOK
35 TeJIaMU, )KUIKOCTSIMHU U Ta3aMHu.
axon Tlackans 2024 https://m.edso0.r
u/ff0a25b0
JlaBneHue B *KUAKOCTH U rase, bubmmorexa
36 BBI3BAHHOE JIEWCTBUEM CHIIBI 19.01. HOK
2024 https://m.edso0.r

TSAXKECTU

u/ff0a2718
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Pemrenue 3agad mo reme

23.01.

bubauoreka
[HOK

37 ;I[asne;_llme B JKHJIKOCTH U Ta3e. 2024 httos://m.edsoo.r
akoH ITackaisi» /022826
bubnmoreka
26.01. LIOK
38 Coobwarommecs cocyat 2024 https://m.edsoo.r
u/ff0a2970
bubnuoreka
} 30.01. LHOK
39 I'napasiiecknuii npece 2024 https://m.edsoo.r
u/ff0a3136
Manomertpsl. [TopuineBoi 02.02.
40 .
SKHUIKOCTHBIA HACOC 2024
bubnmnoreka
ATmocdepa 3eMin U IPUYUHBI 06.02. LIOK
41 .
e€ CyIIeCTBOBAHHUS 2024 https://m.edsoo.r
u/ff0a2b5a
bubnuoteka
42 Bec Boznyxa. AtmocdepHoe 9.02. LIOK
JIaBJICHUC 2024 https://m.edsoo.r
u/ff0a2b5a
bubnuoteka
43 N3mepenune armocdepHOro 13.02. LIOK
nasnenus. Oneit Toppuuennu 2024 https://m.edso0.r
u/ff0a2da8
bubnuoteka
3aBUCUMOCTH aTMOC(HEPHOTO
44 16.02. IIOK
BBICOTHI Ha
FABJICHIT OT BRICO A 2024 https://m.edso0.r
YPOBHEM MOpA u/ff0a2fca
bapomertp-anepou bubmorexa
45 A p (bp o 20.02. 10K
aBJICHUE Ha
TMOCQEPHOE AABTCHAC 2024 https://m.edsoo.r
Pa3IMYHBIX BBICOTAX u/F0a2fcd
46 Pemenue 3amau mo teme " 27.02.
ATmocdepHoe naBneHue” 2024
JlelicTBue ®UJIKOCTH U Ta3a HA bubamotexa
47 oelI eno 01.03. LOK
HOC B HUX TEJIO.
l:)rp et . 2024 https://m.edsoo.r
pXHMeEIOBa CHJIa U/F0a3276
JlaGoparopHasi padora Ne6 bubnmoreka
«OrmpezieneHne BHITAIKABAIOLIEH 05.03. LIOK
48 . .
CHJIBI, IEHCTBYIOIIEH Ha T, 2024 https://m.edsoo.r
MOTPYKEHHOE B )KUIKOCTbHY u/ff0a33fc
JlabopaTopnasi padora Ne7 12.03 LEIP:fEHOTeKa
49 o teme «MccnenoBanue 2024 httos://m.edsoo.r

3aBUCHUMOCTH BE€Ca TC€JIa B BOAC

u/ff0a3514
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0T 00bEMa MOTPYKEHHOH B
KHJKOCTh YaCTH TEJIay

bubnuoreka
15.03. 1IOK
50 IT
HlaBatte Tet 2024 https://m.edsoo.r
u/ff0a3a96
JlaGoparopHasi padora Ne§
"KoncrpyupoBanue apeomeTpa 19.03
51 UM KOHCTPYHPOBAHHUE JIOAKH 1 20 2 4 '
OnpecIICHUE €€
rpy30noabEMHOCTH"
Pemenue 3anay no Temam:
«IInaBanue cynoB bubmorexa
52 Bo3 onJIaB};HI/Ie:» «JlaBeHue 22.03. HOK
Ayx T 2024 https://m.edsoo.r
TBEPJBIX TEJN, KUAKOCTEH U U/Ff0a3654
Ta30B»
KonrpoabHnas padora Ne2 02.04
53 no Teme «JlaBjeHne TBepAbIX 202' 4 '
TeJ, JKHAKOCTEei U ra3oB»
bubnuoreka
05.04. LIOK
54 M 0
exanpreckas pabota 2024 https://m.edsoo.r
u/ff0a3f82
bubnuoteka
55 MomrocTs. Ennaunsl 09.04. LIOK
MOIIHOCTH 2024 https://m.edsoo.r
u/ff0a3f82
Ypoxk-uccienopanue "Pacuér 12,04
56 MOIIHOCTH, Pa3BUBAEMOH ITPU 1 20 2 4 '
noabEMe 1o JecTHuIe"
57 [IpocTeie MexaHu3MBl. Phruar. 16.04.
PaBHOBecue cumit Ha peruare 2024
Poruaru B TexHuke, ObITY U
- bubnuoteka
5% laboparopuan pabora N9 05 1904 LOK
TOpHasi Ta Ne .
paTop p . 2024 https://m.edsoo.r
«MccnenoBanue ycioBHil u/ff0ad78e
PaBHOBECHSI phIUara
bubnuoTeka
59 Pemenwne 3ama4 no Teme 23.04. LIOK
«Y CIIOBHS paBHOBECHSI phIuara 2024 https://m.edsoo.r
u/ff0a48a6
Koadduument noneznoro
NEHCTBUS MEXaHU3MA. 26.04
60 JladopaTopuas pagora Nel( 0.5 202'4 '
«M3mepenne KI1/I HaknoHHOM
TJIOCKOCTH
61 Pemenue 3agay mo Teme 30.04. bubnuorexa
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"Pabota, momtHocTs, KIT/T" 2024 [HOK
https://m.edsoo.r
u/ff0a4c48

Mexanuyeckas dHEprusl. bubamotexa

03.05. IIOK
62 Kunernyeckas 1 noTeHIAaIbHAas 1

N 2024 https://m.edso0.r
u/ff0a4252
bubnuoreka

63 3aKOH COXpaHEHUs 1 10.05. LIOK

MEXaHWYECKON IHEPTUU 2024 https://m.edso0.r
u/ff0a4360

YPpOK-3KCIIEPUMEHT 110 TEME

"DKCepUMEHTAIbHOE

onpe/elIeHUE N3MECHECHHS 14.05.

64 . . 1 1

KUHCTUYCCKON M OTCHITNAILHOMN 2024

SHEPTUU MPU CKATHIBAHUH T

10 HaKJIOHHOM TUIOCKOCTH"

KounrtpoJsabHnas padora Ne3 17.05.

65 no Teme «Padora 1 MOIIHOCTD. 1 2024

JHeprus»

. bubnuoreka

PesepBHblit ypok. Pabora ¢

66 TEKCTaMH 110 TEME 1 21.05. HOK

T PRI —— 2024 https://m.edsoo.r
u/ff0adee6

PesepBHblii ypok. Pabora ¢ bubnnoreka

67 TekcTtamu 1o Teme "JlaBiaeHue 1 24.05. [IOK

TBEPJBIX TEJ, )KUJIKOCTEH U 2024 https://m.edsoo.r

razoB" u/ffOa4ffe

PesepBHblit ypok. Pabora ¢

68 TekcTamu 1o Teme "PaboTa. 1 28.05.20

MouHocTs. DHeprus" 24

OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME
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