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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIMICHHBIX 3aMPOCOB  OOYYAIOIIUXCS, CTpEeMsIUXca K Oojee TIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE E€CTECTBEHHO-HAYYHOMU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rogaMm oOyueHus (1o Kjaccam), npejaraeT IpUMEpHYIO MOCIIEN0BaTEIbHOCTD
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMBl 110 y4eOHOMY IIpeIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHbIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouoyiorued, actpoHomMuend u (GU3NIECKOU
reorpagued, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYIO KApTUHY MHpA,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeToja
MO3HaHMsI, TO €CTh CII0CO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YrIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKTepU3yrIUMH
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;

WMHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBaTenpHBIX opraHusauusx Poccuiickoit @Denepanmu, pearu3yrOMUX



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenust pU3MKU Ha YriIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTpEeMJICHUS OOyYarouIuxcsi K HaAyYHOMY HU3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yueHHUsS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpOBaHUE YMEHUW TPUMEHATh (U3NYCCKUE 3HAHUS W HAYYHBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHUpOBaHUE TPEACTABICHUM O podu (PU3MKK IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHONW ~ JAESTEIbHOCTH, CBSA3aHHOM C (PU3MKOM, MOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

dbopMHUpoOBaHHEe TOTOBHOCTH K JalbHEUIIEMYy W3Yy4eHHIO (U3UKKH Ha
yrIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduieli oOydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPOMATHUTHBIX M KBAHTOBBIX SBJICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOIOB PEIICHUS PAaCUETHBIX U KAYECTBEHHBIX 3a/1a4, TPEOYIOLTNX
CO37aHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOJENeH, BKIIOYAas TBOPYECKHE W
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHI: HAONIONaTh SBICHHUS U HM3MEPSThH
(bu3MYeCcKUe BEIMYHUHBI, BBIJIBUTATh THIIOTE3bI U MpE/jiarath SKCIIEPUMEHTAIBHBIC
CIOCOOBI MX MPOBEPKH, TUIAHUPOBATH U MPOBOJUTH OMBITHI, SKCIIEPUMEHTAILHBIC
WCCJICIOBAHMSI, aHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIeJIaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJIIOYAsi UHPOPMAIIMIO O COBPEMEHHBIX JOCTUKEHUAX (PU3MKH, UHTEPHpPETAUs U
KPUTHUECKOE OLIEHWBaHNE NH(POPMAIUH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bu3nYECKON HAyKH.



Ha w3yuenue ¢Qusuku (yriyOn€HHBIA YpPOBEHb) HA YpPOBHE OCHOBHOIO
obmiero o6pazoBanus otBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gaca B HEJICIIIO).



COAEPXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

®duzrka — Hayka O mpupoje. SBieHus mpupoiabl (3JIEMEHTHI COJEP KAHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHuiel ¢Gu3nyecKkux BETUYHH.
N3mepenne @uanyeckux BeaUYHMH. OTaloHbl. Pusuueckue npudopsl. llena
nenenus. [lorpemrnocts u3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpynoBaHuEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eInHHI B eTuHHUILI CH.

Kak ¢uzuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, IKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIECKUX SIBJICHUN C TTIOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexanuyeckue, TEIUIOBBIE, DJJICKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

®duznueckre TpUOOPHl U TPOIEAypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue eHbl AeJeHUS KAl U3MEPUTEIHHOTO MPUOOopa.

N3mepenue pacCTosIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbiX Tesl. MeTon psiaoB.

[IpoBeneHne wuccaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTh IMOJETA
[IapuKa, MyIneHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxxenne yactull BemiecTBa. CBs3b CKOPOCTH JABMKEHHSI YacTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [uddysus. BzanmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBs3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHBIX COCTOSHHUSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenue OpoyHOBCKOTO JIBHKEHHUSI.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Paznen 3. /IBukeHue u B3auUMOACHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJieHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: ten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
MOHATUST 00 OTHOCHUTENBbHOCTH JABWXKeHUs. CIOXXEHHEe CKOPOCTEH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenue wuHepnuu. 3aKOH WMHEpUMHU. B3anmoaeicTBUE TeNl Kak MNpPUYMHA
M3MEHEHUSI CKOPOCTHM JABMXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
MOCTynaTeabHOM JBWXEHUU. IInotHOocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs U JIMHEWHAS IUIOTHOCTb.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHoxeicTBytomas cuii. Cuiia TpeHusl.
TpeHne CKONbXKEHUSI U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHusi CKOpoCTH MpU B3aUMOICUCTBUU Tell.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBHKEHHUS (IIApUKa B KUIKOCTH,
MOJIEJIH JICKTPUYECKOTO aBTOMOOMIIS M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJBKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCHMOCTH [aBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  I[JIYOUHBl  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpoiCcTBO BOAONIPOBOAA.

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aymHOM o0onouku 3emun. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y CIOBUE BOSHUKHOBEHUS BBITATKUBAIOIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHue nercTBUsS aTMOCHEPHOTO JaBJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJla U TUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TeN: IJIaBaHUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpyX’EHHOM B
KUJIKOCTh YaCTH Tea.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wid KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CHJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HOJKHUYHBIN MeXxaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. [Ipasuio
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexanuueckas oHeprusi. KuHeTmyeckas ¢ TOTEHIMAJIbHAS JSHEPrusl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTHH.

8 KUIACC

Pa3znen 6. TensioBble siBJIeHHS.

OCHOBHBIEC TIOJOXXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.



Mogenu TBEPIOTO, >KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHHUs HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHHE, CMAauyMBaHUE, KAWIISIPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHHMSI YacTull. TemneparypHsble IIKaJIbI.

Buytpennsis sHeprus. CnocoObl H3MEHEHHMs BHYTPEHHEH SHEpIuu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bupl Teronepenayn B NpUpoAe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPATypbl  KUINEHUS  OT
aTMocepHoro aaBieHus. HachlleHHBI W HEHACHIICHHBIM Tap. BiaxHOCThH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TerioBple ABUTATEId W 3alIMTA OKPYXKAKOIIEH Cpeapl. TennoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHUS W
KaNMWUISIPHBIX SIBICHUU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuna n3MepeHus TeMiepaTypsl.

Bunae! Tenonepenayu.

OxJnak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnn paObOThl BHEIIHUMHU CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.



Habnronenue kurneHus.

HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIABICHUH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

W3mepenne Ttemneparypbl OpH TOMOIIM KUJKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OnpITel MO HAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPIBIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

HccnenoBanre 3aBUCHUMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma W
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenue wu3MEHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIIoNepeaaud U padOThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJAOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM HIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Onpenenenue y1eapHON TEINIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TIaBJIEHUS JIbIA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTpuzauus Tel. J[Ba poaa d3IEKTpUUECKUX 3apsiaoB. BzaumopeiicTBue
3apspKEHHBIX Tell. 3aKkoH Kymnona.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siekTpudeckoro nosis. IlpuHomn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKuX 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBoAHMKHM, HOMAJIEKTPUKA ¢ TOJYNPOBOAHUKH. 3aKOH
COXPAaHEHMS AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
N CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DNEKTPUUYECKUI TOK B METAJIAX, KUJKOCTSIX U razax.

Onextpuyeckas nenb. Cuia Toka. DNEKTPHUUECKOE HapsHDKEHUE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocimenoBaTtenbHoe u
napajuieIbHOE COeIMHEHHE MPOBOAHUKOB. J/IC B lenu MOCTOSIHHOTO TOKa. 3aKOH
Oma s monuoit uenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYCHHE IS )KU3HU Ha 3eMlIe.
OneiT Opcrena. MarHutHoe Ton€ 3JIEKTpUYeckoro Toka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3IIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po6JieMbl 3HEepreTUky. TOMIMBHBIE AIEMEHTHI U 3JIEKTPOMOOUIIH.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJIEKTPUYECKOTO IOJNS C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOHUKH W TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUNA TOK B HKUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTPUIECKOTr0 HapsHKEHHS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JeIEHNUs IT0JI0COB MAarHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarnuTtHoOe 1ojie Toka. DJIEKTPOMAarHmT.



JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka u ucrbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUYECKOTO COIPOTHUBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CHUJIbl TOKa NPU MapajuIeIbHOM COEOUHEHHUU
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKOoHA OMa J1J1s TOJTHOM 1eNnu.

N3yueHne BOJIbTAMIIEPHBIX XapAKTEPUCTUK HEJIMHEUHBIX 3JIEMEHTOB (J1aMIIbI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aWMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.

W3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJCHUs TOKAa B KATYIIKE W OT HAJIUYUA
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yueHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl AJIEKTPOIBUTATES.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUA DJIEKTPOMAarHUTHOM  MHAYKLIMM:
UCCIIEOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS MHAYKIIMOHHOTO TOKA.



9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPHAIIBHOM TOYKH, NEPEMEUIEHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsAst 1 MTHOBEHHAsI CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cBoOoaHOrO naaenus. OnsiTel ["anumes.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MIEPEMEILICHHS IS IPAMOJIMHENHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ yacToTa oOpalleHusl IpU paBHOMEPHOM JIBMXKEHUU O OKpYXHOCTH. CKOPOCTh U
YCKOpPEHHUE IPU JBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs Cra.

[IepBsii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujla TPEHUS CKOJIbKEHUS, CHJIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
anmapartbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTHKPBUIO HA CKOPOCTHBIX
aBTOMOOWIISX. [[BIKeHHe 1oe3/1a Ha MAarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BM)KEHWE TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HeEBECOMOCTh M MEpETpy3KH.

PaBHOBecue matepuanbHO TOukU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEprus cxaToi npyxxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS U COXPAHCHUS
MEXaHWYECKOU JHEPTUH.



Hemoncmpauuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHEeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBUDKEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHs TeJla OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJIEUCTBUM TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITYJIbCa MPU YIIPYTOM B3aUMOJIEUCTBHH.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JBIDKCHUS IApUKA WA TEJICKKH.

Onpenenenne CpeaHEH CKOPOCTH CKOJIBKECHHSI OpycKa WM JIBHDKCHHS
IapyKa 1Mo HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBHXKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIOKCHUHU 03 HauallbHOM CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tela, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBaHve 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJBXEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPY>KUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue padOThl CUIIBI TPEHUS NPU PABHOMEPHOM JABMXKEHHUM TeJa MO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe nuxenune. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIA: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennbie konebanus. Pesonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHus u qudpakuus. J[JmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u ynbTpa3Byk. Ncmnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaGnrogenne koneGaHuii Ten MO MACMCTBUEM CHUJIbI TSDKECTHU W CHJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEpUoJia KojJeOaHU MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoaa KojieOaHUM Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TNepUOa KOJeOaHW Tpy3a, MOJABEIICHHOIO K
JIEHTE, OT MAcChl rpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJIEOAHUI MPYKUHHOTO
MasiTHUKA OT MaCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Paznen 10. D1eKTpOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
ANEKTpOMarHuTHbIX BOdH. lllkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BogHOBBIE CBOICTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimel.

N3yueHne CBOWCTB 3JIGKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIBLHOIO
TenedoHa.

[IpoBeneHue OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIMK CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. l[loctpoeHue
M300pakeHUit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akOH npesiomiieHus cBeta. [lomHoe oTpaxeHue cBera.
Hcnonb30BaHuE MOTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTudeckas cUCTEMa
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHNUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xon nyuyel B coOuparole JIMH3e.

XO0J ny4yelr B pacCeuBaIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOTA U TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6e0ro cBera B CIEKTP.

[Tomyuenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

M3yyeHue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccenenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTJla MaJAeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (POKyCHOrOo pacCTOSIHUS M ONTHYECKOW CHUJIBI coOMparolien
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITel 1O BOCHPUATHIO LIBETa MPEIMETOB NpU HUX HAOIIOJCHUH uepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHeyaThie CIIEKTPHI.

PagnoaktuBHocTh. Anbda-, 6eta- u raMma-uznydeHusi. CTpoeHrue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix siaep. JeicTBue paauoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyYECHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJIOTMYECKHE MPOoOJIeMbl SIEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrieKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPIUU YACTHULIBI 10 TOPMO3HOMY ITYTH
(mo dhoTtorpadusam).

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpUTENHEHO-0000IIAIOMINKA MOAYJIb MTPEAHA3HAYEH U1 CUCTEMATH3ALUU
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JAHHOTO MOAYJS pPEAIU3YIOTCS W IMOJYy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: OOBSICHEHNE U ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHUM, HCCIEOBATENIbCKUE JEUCTBUS (BBIIBUXKECHUE
TUIIOTE3, ITOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAIN3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

[IpeanoututenbHO (HOpMOM OCBOEHUST MOAYJsSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCS K PAa3jIMYHBIM pa3fenaMm M TeMaMm Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIEI0OBaHMs, BbIOOpa 1 000CHOBAaHUS METOa U3MEPEHUsI BEJIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIOBBIMU WU UHAUBUAYATbHBIMHU MPOEKTAMHU, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAKOIIEH 3a/JaHusl PAa3HOTO YPOBHS CJIOKHOCTH. Pe3ynbpTaThl BBINOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyuenus GuU3MKU HA YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHUs
y oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3THUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4)uennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKh KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAy4YyHOM JHO003HATENBHOCTH, HMHTEpPECa K HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHHME LIEHHOCTH Oe3omacHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, Ba)XXHOCTU MpaBWil O€30MaCHOrO0 TIOBEACHHS HA
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YyYacTHE B pPEIICHUM MPaKTHUYECKUX 3a1ad (B pamMKaxX CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWH IS peIlieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCI06UAM COUUATLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOErO PAa3BUTUS B MPHOOPETECHUM HOBBIX (DHU3NYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSTHBHBIC
YHUBEPCAIbHBIC YI€OHBIE TEUCTBUS.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUS
ba3oBble 1ornueckue aAefcTBUA:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKK OOBEKTOB
(ssBNIEHMUI ), KJITaCCU(PULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, J€NaTh BBIBOJBI C HCIOJIb30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHM, BBIABUTaTh THUIOTE3bl O  B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIET0 C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUI HHCTPYMEHT NTO3HAHMUS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOMKHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OILICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WIIM SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh TMPEIIOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCJIOBHUSIX U
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, UHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMKM TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
nHpopMaIMu W WUTIOCTPUPOBATH pEIIacMble 3aJa4d HECJIIOKHBIMU CXEMaMH,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh UJEH, HAIlCJICHHbIE Ha pEIIeHHWEe 3aJaud U TOJAJEpKaHue
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COIIOCTABJIATh CBOM CYXKJIECHHUS C CYKICHUSIMH JIPYTMX YYaCTHUKOB JAMAJIOra,
OoOHapyXMBaTh pa3IM4MUe U CXOACTBO MO3UIIMIA;

BBIP@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTABIATH PE3YJAbTaThl BBIMOJHEHHOTO (DU3MYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATDH LEIU COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBAThH JCUCTBUS TI0
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABICHUIO M KOOPIWHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHUTYyAIUsIX, TPEOYIOMUX s
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NYECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C YYETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYHMHBI  JOCTHMIKEHUS  (HEHOCTHKEHUS)  pe3ysbTaToB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOr0 HCCIEAOBaHUS WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlU, YCTAHOBIIEHHBIX OITMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3MUYECKHUX 3a]a4 WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYTOro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oO0y4yeHus ¢ 7 kiacce npeIMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NYECKHE M XUMHYCCKHUE SBIICHUS, HAOIIOCHHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHMIBI (U3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemecTBa (TBEPIOE, XKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHUCTBYIOIIAs CcuJ, AepopManusa (ympyras, IUIacTUYecKasi),
HEBECOMOCTh, COOONIAIOIIUECS COCY/IbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWXKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHUE TEJ, PABHOBECUE TBEPJIBIX TEJ C 3aKPEIVIEHHONW OChIO BPAILICHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHNE; TJIaBaHKE TEJI, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SBICHHUE,

pacro3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpY’KarolieM Mupe (B TOM 4Yucie (PU3nuecKkue sIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTHU, TPEHUS, YIPYTOCTU B MPUPOJE U TEXHUKE, BIUSIHUE aTMOCHEPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHE PbIO, pblYard B TeJe YeJIOBEKa), MpHU
TOM TIEPEBOJUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIIECCTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYCHHBIE CBOMCTBA TeNl W (PU3NUECKUE SIBJICHUS, UCIOJb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIa TSDKECTH, BEC Teja, Cuja TpPEeHUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJ0a KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckass padoTa, MOIIHOCTh, IJEYO CHUJIbl, MOMEHT CHUJIbI, KOA()PUIUEHT
MOJIE3HOTO JICUCTBUSA MEXAaHU3MOB, KUHETHUECKAasl ¥ TIOTCHI[MAIbHAs DHEPTHs), IPU
OMMCAHWH TIPABWJIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOJIh3YEMBIX BEIIWYUH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (DU3NUYECKYIO BEJTUYUHY C IPYTUMHU BEJIUYUHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA TeJl, (UBUMYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxwMmena, MPaBWIO paBHOBECHs phiuara (0OJ0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHUsS MEXaHMYECKOW DSHEpPruu, NpH STOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJE€KBATHYIO
($u3MYECKYI0 MOJEIb, BBIABISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BBICTPAHUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIEHUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemars pacuéTHble 3aAauu (B 2—3 NEHCTBUSA) MO M3y4yaeMbIM TeMaM Kypca
(¢u3KKy, BIOWpas aIeKBaTHYIO (PU3HYECKYIO MOJENb, C HCIIOJIb30BAaHUEM 3aKOHOB
1 (HOpMYyII, CBA3BIBAIOIMINX (PU3NYECKUE BEIMUMHBI, 3aMMUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPaBOYHBIE JaHHBIC, MPOBOJUTH MATEeMAaTUYECKUE MPEOOpa3OBaHUS U PACUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]auH;

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PpEUIMTh MpPU MOMOUIH
buznyecKux METOAOB, W TpeljaraTb OPHUEHTHPOBOYHBIA CIIOCOO pelIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3UIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATh MPEANOIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJI0IEHUH, CAMOCTOSITENILHO COOUPAaTh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

NPOBOAUTH TpPsSMbIE M KOCBEHHBICE W3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, TPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO Tela, CUJia TPEHHs CKOJIbKEHUS, JaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LMU(PPOBBIX NPUOOPOB, OOOCHOBBIBATH BBIOOP
METOJla M3MEpeHUs, (UKCUPOBATh MOKa3aHHUs NPUOOPOB, HAXOAUTH 3HAUYEHHUE
U3MEPSIEMOM BETMUYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IIPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEU
¢uznyecKuX BENWYHH (3aBHCHUMOCTH IMYTH PaBHOMEPHO JBIKYIIETOCsS Tejia OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
NPYXUHBI, BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOrpyXEHHON 4YacTu Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIEIOBAHUE, CaMOCTOSATEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloIIMecss COCylbl, OapoMeTp, phblyar,
MOJIBWYKHBIA M HEMOJBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomUcaHus (B TOM
quciie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoOMETp), HCHOIb3ys 3HaHUSA O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IpHU
pelieHny y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MPU OOpAalllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUSl 370pPOBbsI U COOJIIOJIEHUS HOPM DJKOJOTUYECKOTO TIOBEJICHHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
WHTepHeTe, caMOCTOSTENbHO (HOPMYNIHPYsl IOMCKOBBIM 3alpoc, HAa OCHOBE
UMEIOUINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHpOpMAIIMIO, KOTOpas  SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIONIb30BaTh MPU BBHIMOJHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WHTepHeT, BianeTb NpUEMAMH KOHCHEKTHUPOBAHUS TEKCTa, MPeoOpa3zoBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOJMYHO JeNlaTh KpaTKUE COOOIIEHHSI O Pe3yJibTaTax MPOEKTOB WM y4eOHBIX
UCCIICOBAHNM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBIM MOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTAIINECH;

OpU BBIIOJHEHUN YYEOHBIX IIPOEKTOB U UCCIENOBAaHUM pacHpeneniTh
00s13aHHOCTH B TpYMIE B COOTBETCTBUM C MOCTABJIECHHBIMU 33JladyaMU, CIEAUTH 32
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K koHly oOyueHus ¢ 8 knacce npelIMETHbIE PE3yJbTaTbl Ha YriayOJIE€HHOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YJarOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUSA BEUIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tena, HACBIIIEHHBI W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DSHEPIrUM, DJJIEMEHTAPHBIA JJIEKTPUYECKUM 3apsisi, IPOBOJIHUKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/]a4;

YBEPEHHO pa3jinyaTh SIBJICHUS (TEIUIOBOE pACIIMpPEHHUE (CHKATHUE), TEMIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAIUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHEe, CIOCOObI
Terionepeaayu (TerIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUEHHUE), TEIIOBbIE MOTEPH,
AIIEKTpU3aLUsl TEJ, B3aUMOJCHCTBUE 3aps/iOB, JCHCTBUS DJIEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIKX aHHOE (PU3NUECKOe SBICHHE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUU B
OKpyXxaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
MOBEPXHOCTHBIE W KalWUISIPHBIE SIBJICHHUS B MPUPOJE, KPUCTAUIBI B IPUPOIE,
uznyyenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, SIEKTPUYECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Apeid MOITCOB, POJIb MAarHUTHOTO
noyiss JUisl KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



MPAKTUYECKYI0 3aJady B Y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOWCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

OMMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IJIABJICHUSI, YJEJbHasl TEIUIoTa MapooOpa3oBaHMsl, YJEJIbHasl TEIUIOTa CTrOpaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHDKEeHUE, COMPOTHBICHHE NpoBoAHMKa, DJ[C B 1enM MOCTOSHHOTO TOKa,
AIEKTPUUECKOE YAEJIbHOE COMPOTHBJICHUE BEIIECTBA, paboTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), IPU OMKUCAHUU MTPABUILHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3HYECKUX BEIUYUH,
HAXoJUTh (OPMYJIbI, CBA3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OallaHCca, 3aKOH COXPAHEHHUS DJICKTPUYECKOTO
3apsina, 3akoH KylioHa, NpUHLMN CYNEPNO3ULUU 3JIEKTPUUECKUX MOJICH, 3aKOH
Owma nnst yyacTka menu, nmpasuia Kupxroda, 3akon Oma 1715 MOTHOM 1€ , 3aK0H
Jxoyns-JleHiia, 3aKOH COXpaHEHHUs SHEPruHu, MPU ITOM pa3audaTh CIOBECHYIO
(GbopMyIHPOBKY 3aKOHA M €T0 MaTEMaTUYECKOE BHIPAKEHHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJECIATH IPU STOM CYIIECTBEHHbIE W BTOPOCTEIIEHHBIE CBOWCTBA
00BEKTOB, IIPOIIECCOB, SABICHUMN, MPUMEHATH (PU3HUESCKHE MOJICTH JIJIs1 OOBSICHCHHS
($bU3UYECKUX MPOIECCOB U PelICHUs YUeOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHI U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMNUE UHCICHHOTO OICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEIMYMH, IIPU STOM BBIOMpATH aJCKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 ILIEMOYKY pacCyKJIEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3NYecKuX SBICHUM, (PU3NUECKHUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOpPMYJ, CBA3BIBAIOIUX (PU3MYECKHE BEIUYMHBI,
3alUChIBaTh KPaTKOE YCJIOBHME U Pa3BEPHYTOE PEIICHUE 3a/1aud, BBISBIATH
HEJIOCTAOIINE WM W30BITOYHBIE TAHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PElIeHUs 3aj]lay, MPOBOJIUTH



MaTeMaTHUeCKUe TMpeoOpa3oBaHUs U pacu€Thl, OICHUBATh PEATUCTUYHOCTD
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecKuX METOJIOB, M TMpeajiaraTh OPUEHTUPOBOYHBIM CHOCOO peIlIeHUs, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumoTtesy), UHTEPIPETUPOBATH OTYUYEHHBINH PE3ybTAaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB TeJ (KanmWJUISIpHbIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa W TeMHepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMS (HarpeBaHus) MpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEPaTyphl JKUAKOCTH U IJIOMAAM €€ MOBEPXHOCTH,
AJIEKTpU3aLUs TNl U B3aUMOJCHCTBHE AIIEKTPUUYECKUX 3apsi/ioB, B3aUMOJAEHCTBHE
HOCTOSIHHBIX MarHUTOB, BU3YyaJIN3allisl MArHUTHBIX MOJIE€H NOCTOSTHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TIOJIA Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTa,
CBOMCTBA 3JIEKTPOABUTATENS TOCTOSHHOTO TOKa): (OPMYyIHUPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (TUmoTre3y) O  BO3MOXKHBIX — pe3yibTaTax  HaOJIOJICHUM,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

IPOBOAUTH TpPSMbIE M KOCBEHHBIE W3MEpEHUs (PU3MYECKUX BEITUYHH
(TemriepaTypa, OTHOCHUTENbHAs BIAXXHOCTh BO3JyXa, CWJIa TOKa, HaIpsDKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUYCHUE M3MEPSEMOI BEJIMUMHBI C TIOMOINBIO YCPEIHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOAUTH IKCIIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJTKICHHMSI, UCCIICIOBAHUE SIBJICHHS TETJIO0OMEHA TP CMEITMBAHUH XOJIOTHOHN U
ropsueld BOABI, 3aBUCUMOCTH COIMPOTUBJICHHS TPOBOJHWUKA OT €ro JJIUHBI,
IUTOMIAIA  TOMEPEYHOTO0 CEYCeHHS ¢ yAETHHOTO COMPOTHUBICHUS BEIIECTBA
IPOBOJHMKA, CHUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIpPSDKEHHS Ha
IPOBOJIHUKE, MCCIIEJOBAHUE MOCJIEI0BATEIIbHOTO U MAPaJJICIbHOIO COSAMHEHUMN
IIPOBOJHHUKOB): COBMECTHO C y4HTelneM (opMyaupoBaTh 3aaadyy M THIIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIbHO
coOUpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY C HCIOJIb30BAHUEM WHCTPYKIIHH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUAE TAOJHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 1O pe3yibTaTaM
UCCJIeIOBAHNUS,



coOmoaaTh mpaBuia 0e30macHOro Tpyaa mpu paboTe ¢ J1abopaToOpHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHIUIBI IEUCTBUS U3YUEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNbHBIE  ANEKTPONPUOOPHl  (MIPUMEPBI), MPEAOXPAHUTENIH H  HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SABJICHUM, HEOOXOAUMble (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaThb IMPOCTBIE TEXHUYECKUE YCTPOMCTBA U  HM3MEPUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC,  IICUXPOMETpP, THUIPOMETP, JBUrareilb BHYTPEHHETO  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKHX Ieneil ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEi, UCIO0Ib30BaTh CXEMbI
U CXEMATHYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX YCTPOWCTB, U3MEPHUTEIBHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU Yy4eOHO-IPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENILHO (POPMYIHpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJIEIATH WH(MOPMAIIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUNBON UITU MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTepHeT, BianeTb mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHbIE IUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
00001112t uH(GOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOrO COEpkKAHUSs, B
TOM  4YHclie MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  Win
UCCJIEI0BATENBCKON AEATEIbHOCTH, IPU 3TOM I'PAMOTHO MCHOJb30BATh H3yYEHHbIN
NOHATUWHBIN  ammapar  Kypca  (U3HKM,  CONPOBOXKIATh  BBICTYIICHUE
MPE3CHTALIUEN;



IIPY BBITTOJTHCHUH yYYE€OHBIX TMPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHM C ITOCTaBJICHHBIMH
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K koHiy oOyueHust ¢ 9 knacce npeiMeTHbIE pe3yJbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCITIOJIb30BaTh MOHATHUSA (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIB>KCHUSI, HEBECOMOCTh U TMEPETPy3KH, IEHTP TKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, WH(Pa3ByK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUs], U30TOIbI, siIEpHAas U TEPMOSACPHAs SHEPreTHKA) U CUMBOJUYECKUN
S3bIK (PU3UKY TIPU PEIICHUU YU€OHBIX U MPAKTUUECKUX 33]1a4;

YBEPEHHO  pa3juyarh  sBJIEHUA (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHUE,
CBOOOJHOE MAaJeHHE TeJ, NABM)XEHHE MO OKPYKHOCTH, B3aMMOJICUCTBHE Tel,
paBHOBECHE MAaTEpUAIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
KojebarenpHOe JABWKEHHE (TapMOHHMYECKHE, 3aTyXalollhe, BBIHYXICHHbBIC
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PaclpOCTpPaHEHUE M OTpaKEHUE
3ByKa, HHTephepeHIus U qudpakius BOIH), TPSIMOJIMHEHHOE PaCIPOCTPAHECHUE,
OTPAXXEHUE M TPEIOMJICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA,
pasnokeHre Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
M3JIyYEHHUs) 1O OMNUCAHUIO MX XAPAKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh  TPOSIBJIGHUE  HW3YYEHHBIX  (PU3MUECKUX  SBICHUU B
OKpYXaroleM MUpe (B TOM yucie (U3MYECKUe SBJICHUS B MPUPOJE: MPHIUBBI U
OTJIUBBI, ABUXKEHUE TIaHET COJIHEUYHOM CHCTEMBI, PEaKTUBHOE JBUKECHHUE KUBBIX
OpraHU3MOB, BOCIPHUATHE 3BYKOB J>KMBOTHBIMH, 3€MIICTPSACEHHUE, CEHUCMUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUIH,
€CTECTBEHHBIN PAaIUOAKTHBHBIA (OH, KOCMUYECKHE JIy4d, PaTUOAKTHBHOE
U3JIy4YeHUE NPUPOJHBIX MHUHEPAJIOB JIEUCTBUE PAJMOAKTUBHBIX H3JIYyYEHUU Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (U3UUECKUE SIBJICHUS, UCIOJIb3YS
bu3ndecKkue BENWYMHBI (CpeAHSE W MTHOBEHHAas CKOPOCTh Tela TIpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEepPEMENICHHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHUE, CHJIa TPEHMSI, CHJIa YIIPYTOCTH, CUJla TSKECTH, YCKOPEHUE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi JHEpPrus, IOJIHAs MEXaHW4YeCKas DSHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpelpl), TMpH ONHMCAHWM TPABUIBHO TPAKTOBAaTh  (PU3MYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs] M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaTh CBONCTBA Ted, (U3NYECKUE SIBJICHHUS U IPOILECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpa)k€HHS M MPEJIOMIICHHsS CBeTa, (GOpMYINly TOHKOU
JIMH3BI, TUIAHETAPHYIO MOJEJIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBJICHMS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHX BEJMYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
(GopMyJ1, CBA3BIBAIOIIUX (PU3NUYECKUE BEIUYMHBI, 3aMIUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PELICHHWE 3aJadyM, BBIABIATH HENOCTAIOIIME WM H30BITOYHBIC
JaHHbIe, OOOCHOBBIBATH BBIOOP MeETOAa PpELICHUS 3aJadyd, MCIOJb30BaTh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHus U pacyEThl, OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAUCHUS
¢u3nyecKol BEMTUYMHBI U OMNPEACNATh Pa3MEPHOCTh (DU3MUECKON BEINYHUHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumote3y), OILIEHHWBAaTh MPABUIBHOCTH TMOPAAKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHMS HMITYJIbCa, JCHCTBHE 3aKOHAa bEepHYIM W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOAaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl  MaJIbIX KOJeOaHWi, TMPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, M3YYEHHE CBOMCTB M300paXEHUS B MIIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
npeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIOJIEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHWS,
OIMCHIBATH XOJI OTIBITA U (DOPMYJIHUPOBATH BHIBOIHI;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAYeHHE M3MEpPSIEMON BEIMYMHBI M  ONpEAeNsiss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHM, OOOCHOBBIBATH BBIOOP CrMoOcoOa M3MEpeHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT  TPEHHUS  CKOJIbKCHUS,
MEXaHMUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHuM
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAHUEM aHAJOTOBBIX U LU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METO/JIa UW3MEpPEHHUs, TUIAHUPOBATh M3MEPEHUs, CaMOCTOSTEIHHO COOUpaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE MCCIIEIOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIbHOTO JaBJICHUs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOro MasiTHUKA OT



JUIMHBl HUTH, OIPEICICHHE YCKOPEHHUs CBOOOJHOIO MaJEHUs, HCCIEI0BaHUE
W3MEHEHUS BEJIMYMHBI M HAIMpaBJIECHUS WHAYKIMOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 ¢oTorpadusimM)): COBMECTHO C yUHUTENIeM (PopMyIupoBaTh
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIyYCHHBIE 3aBUCUMOCTH (M3MUECKUX BEJIIMYMH B BHUJIE TAOJUIl U TpaduUKOB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOmonaTk npaBuia 0Oe30omacHOro Tpynaa npu paboTe ¢ JabOpaToOpHBIM
o0opy1I0BaHUEM;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX IMPOLECCOB C ONOPOM HAa MX ONMCaHUA (B TOM
qUCJIe: CHUAOMETP, HNATUMKU II0JIOKEHHUs, PACCTOSHUSA M YCKOPEHMS, pPakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBIICHUN M HEOOXOJMMbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelieH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie M COOUparoieit JINH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPAKTUUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs] 370pOBbS U COONIOACHUS HOPM DKOJOTMYECKOrO TOBEACHHS B
OKpYKaIOIIEN CpeIE;

OCYILECTBIATH MOUCK HH(pOpMarmu Gpuzndeckoro conaepkanus B nTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYs MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHONH HWH(OpMAIMM HAa OCHOBE HMEIOLIMXCA 3HAHUM U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WnTepHer, BnaneTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHus
nH(pOpMaIKU U3 OJJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3ZaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COAECpKaHUS, MyOIMYHO
IPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH MIPU
OTOM TPAMOTHO HCIOJb30BAaTh WM3YYEHHBIM NOHATUHHBIA anmapar u3y4acMoro



pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE TMpE3EHTAalMe ¢ y4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne i/m Konrpoabnsie | Ilpakruyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI

Pa3nen 1.®0u3uka u eé poJib B NO3HAHUM OKPYKAIOLIEro MUPA
dusuka 7-11 xnaccel. bubianoreka
HarJIsIHBIX ocoOuid http://school-

11 DH3UKA — HAYKA O MPHPOIE ) collection.edu.ru/catalog/res/00007190-

' 7f4e-9fa9-d208-
23917f0505bc/?from=94f56a2c-d766-a68a-
adad-b67ff002adb6

1.2 Dusnueckue BEIUYNHEI 4 3 Dusuxka.ruhttp://www.fizika.ru/catalog.php

E _ N
1.3 CTCCTBEHIOHAYHHRIM METON 2 1 dusuxka.ruhttp://www.fizika.ru/catalog.php
[IO3HAHUSA

Hroro no pazneny 8

Pa3nes 2.IlepBoHauyasnbHble CBeleHUS 0 CTPOCHUH BelllecTBa
dusuka 7-11 xknaccel. bubamnoreka
HaIJISIHBIX mocoOuii http://school-

21 Crpocuue BemecTsa ) 1 collection.edu.ru/catalog/res/00007190-
7f4e-9fa9-d208-
23917f0505bc/?from=94f56a2c-d766-a68a-
adad-b67ff002adb6

2.2 JpusieHue i B3AUMONIEHCTBHE 4 2 Du3mka. Fuhttp://www.fizika.ru/catalog.php

YaCTHI] BELIECTBA
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 1 dusuxka.ruhttp://www.fizika.ru/catalog.php



http://www.fizika.ru/catalog.php
http://www.fizika.ru/catalog.php
http://www.fizika.ru/catalog.php
http://www.fizika.ru/catalog.php

Hroro no pazgeny 7

Pa3znen 3./IBuskeHne U B3auMo/ieiicTBue Tejl
®uzuka 7-11 kinaccel. bubnuoreka
HaIJISIHBIX ocoOuii http://school-

31 MeXaHITECKoe ABIKEHIE 10 collection.edu.ru/catalog/res/00007190-

' 7f4e-9fa9-d208-
23917f0505bc/?from=94f56a2c-d766-a68a-
adad-b67ff002adb6

3.2 WHuepius, macca, TNIOTHOCTh 9 ®dusuka.ruhttp://www.fizika.ru/catalog.php
3.3 Cuia. Buner e 15 ®dusuxka.ruhttp://www.fizika.ru/catalog.php
Htoro no paznemny 34

Pa3znea 4./laBjienne TBEPABIX TeJ, )KMAKOCTEH U ra3oB

Hasnenue. Ilepenaua naBnenus

4.1 TBEPABIMH TEJIAMU, KUIKOCTIMU U 5 dusuka.ruhttp://www.fizika.ru/catalog.php

razamu

4.2 JlaBIieHME KUIKOCTH 6 Dusuxka.ruhttp://www.fizika.ru/catalog.php
®uzuka 7-11 kimaccel. bubnuoreka
HaIJISIHBIX mocoOuii http://school-

43 ATMocihepHoe AaBeHHe 5 collection.edu.ru/catalog/res/00007190-
7f4e-9fa9-d208-
23917f0505bc/?from=94f56a2c-d766-a68a-
adad-b67ff002adb6

4.4 JleHCTBHE KHAKOCTH H rasa Ha 12 Du3mka. Fuhttp://www.fizika.ru/catalog.php

NOTPYKEHHOE B HUX TEJIO
Hroro no paszneny 28

Pa3nes 5.PaGora u MOIIHOCTB. JHeprus



http://www.fizika.ru/catalog.php
http://www.fizika.ru/catalog.php
http://www.fizika.ru/catalog.php
http://www.fizika.ru/catalog.php
http://www.fizika.ru/catalog.php

51 PaGora 1 MOLIHOCTH 6 1 dusuxka.ruhttp://www.fizika.ru/catalog.php
dusuka 7-11 xknaccel. bubiaunoreka
HaIISIHBIX TocoOuit http://school-

52 TIpoCTbIe MEXaHH3MBI 8 2 collection.edu.ru/catalog/res/00007190-
7f4e-9fa9-d208-
23917f0505bc/?from=94f56a2c-d766-a68a-
adad-b67ff002adb6

5.3 Mexanuyeckas SHEpTrUs 5 1 dusuka.ruhttp://www.fizika.ru/catalog.php

Htoro no paznemny 19
Pa3nes 6.I1oBTOpUTE/ILHO-00001IAI0IIM I MOTYJIb
OTKpBITHIN OaHK 3aJaHUM I OIEHKH
ToBTopUTETbHO-0606 A €CTECTBCHHOHAYYHOM Fp-al\-/IOTHOCTI/I
6.1 6 (VI-1X xnaccer) https:/fipi.ru/otkrytyy-
MOJyJIb . .
bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
Hroro 1o pasneny 6
OBIIEE KOJIMYECTBO YACOB I1
t © O 0 102 23

I[TPOTPAMME



http://www.fizika.ru/catalog.php
http://www.fizika.ru/catalog.php
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

8 KVIACC

HauMmeHoBaHue KoaunuecTBO 4acoB
Ne duaekTpoHHbIe (LM (pPOoBHIE) 00pa3oBaTeIbHbIE
pa3iesioB H TeM Konrpoasbnsie | Ilpakruyeckue
n/n Bcero pecypcbl
NnporpamMmal padoThI padoTshI
Pa3znen 1.TenioBble ABJIeHUA
dusuka 7-11 xinaccel. bubianoreka HariIsiIHBIX
CrpoeHue u croiicTsa noco6.pm http://school-
1.1 BIICCTB 6 collection.edu.ru/catalog/res/00007190-7f4e-9fa9-d208-
B 23917f0505bc/?from=94f56a2c-d766-a68a-adad-
b67ff002adb6
dusuxka.ruhttp://www.fizika.ru/catalog.php
1.2 TerutoBbIe MTPOIIECCHI 33 1 6.5 http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/
Hroro o pasneny 39
Paznes 2.9yeKkTpryecKkne 1 MATHUTHBIC SIBJICHHSA
dusuka 7-11 kimaccel. BubanoTexa HATIIATHBIX
nocooOwuii http://school-
DIEKTPUIECKUE 3aPSi/IbI. collection.edu.ru/catalog/res/00007190-7f4e-9fa9-d208-
2.1 3apspKeHHBIE TEJIa M UX 9 1 23917f0505bc/?from=94f56a2c-d766-a68a-adad-
B3alMOJICUCTBHUA b67ff002adb6
http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/
®uzuka 7-11 knaccel. bubnnoreka HarIsiAHbIX
nocobuit http://school-
99 IocrosHHBIH 31 1 10 collection.edu.ru/catalog/res/00007190-7f4e-9fa9-d208-

BHCKTpI/I‘{CCKI/Iﬁ TOK

23917f0505bc/?from=94f56a2c-d766-a68a-adad-
b67ff002adb6
http://nashol.com/ege-



http://www.fizika.ru/catalog.php
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://nashol.com/ege-fizika/

fizika/http://neznaika.pro/test/eqe/physics/http://www.fipi.ru/

dusuka.ruhttp://www.fizika.ru/catalog.php

2.3 MarauTHsle IBIEHUS 11 4 http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/
D ICKTDOMATHITHAS dusuka.ruhttp://www.fizika.ru/catalog.php
2.4 p 7 1 http://nashol.com/ege-
MHAYKIHA fizika/http:/neznaika.pro/test/ege/physics/http://www.fipi.ru/
Hroro o pasneny 58
Pasnen 3.11oBTOpHUTEIHHO-00001IA0IIHIT MOAY /1B
OTKpBITHII OaHK 3a1aHU IS OLIEHKU
ectecTBeHHOHay4yHoi rpamMoTHOCTH (V1I-1X xmaccsr)
31 [ToBTOpUTENBHO- 5 https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
' 00o01aroumit MOIyIb yestestvennonauchnoy-gramotnosti
http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/
Htoro no pazneny 5
BIHIEE KOJIMYECTB
OB OJ1 CTBO 102 22.5

YACOB 110 [TPOTPAMME



http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://www.fizika.ru/catalog.php
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://www.fizika.ru/catalog.php
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/

9 KJIACC

HauMeHoBaHue KoanuecTBo 4acoB
Ne duaekTpoHHbIe (LM (pPOoBHIE) 00pa3oBaTeIbHbIE
pa3jiejioB U TeM KonrpoJsbnsie | IIpakrnyeckue
n/n Bcero pecypcsl
MporpamMmMbl padoThbI padoTbI
Pa3zgen 1.Mexannueckue siBJeHUA
M €cKoe
11 CXATIICCKO 6 30 1 4 http://reshuege.ru/http://nashol.com/ege-
' JIBIDKCHHC H CIIOCODBI fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/
€ro OIMCaHNA
19 B . 18 4 http://reshuege.ru/http://nashol.com/ege-
' 3AMMOICHCTBHC TCIT fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/
13 3 15 1 2 http://reshuege.ru/http://nashol.com/ege-
' AKOHBI COXpaHCHMUA fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/
Hroro o pasneny 63
Pa3zgen 2.Mexannueckue KoJ1e0aHUs U BOJHBI
dusuka 7-11 kimaccel. Bubanorexa HATIIATHBIX
rmocoowutii http://school-
MeXaHngecKHe collection.edu.ru/catalog/res/00007190-7f4e-9fa9-d208-
2.1 N 8 35 23917f0505bc/?from=94f56a2c-d766-a68a-adad-
b67ff002adb6
http://reshuege.ru/http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/
®uzuka 7-11 knaccel. bubnnoreka HarIsiAHbIX
rmocooOwuii http://school-
29 MexaHn4ecKue BOJIHBIL. 10 3 collection.edu.ru/catalog/res/00007190-7f4e-9fa9-d208-

3BYyK

23917f0505bc/?from=94f56a2c-d766-a68a-adad-
b67ff002adb6
http://reshuege.ru/http://nashol.com/ege-



http://reshuege.ru/
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://reshuege.ru/
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://reshuege.ru/
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://reshuege.ru/
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://reshuege.ru/
http://nashol.com/ege-fizika/

fizika/http://neznaika.pro/test/eqe/physics/http://www.fipi.ru/

Uroro no pazgeny

18

Paznen 3.3J1€KTPOM3FHI/ITH06 moJi€e U 3JICKTPOMAIHUTHBIC BOJIHBI

dusuka 7-11 xinaccel. bubianoreka HariIsiIHBIX
rmocoowutii http://school-

DIIEKTPOMarHuTHOE
HoTe collection.edu.ru/catalog/res/00007190-7f4e-9fa9-d208-
3.1 S EKTPOMATHUTHbIE 6 23917f0505bc/?from=94f56a2c-d766-a68a-adad-
b67ff002adb6
BOITHEL http://reshuege.ru/http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/
Hroro mo pazueny 6
Pa3nen 4.CBeToBbIe SIBJIEHUS
Dusuka 7-11 xinaccel. bubianoreka HariIsiqHBIX
rmocoowutii http://school-
3aKOHEI collection.edu.ru/catalog/res/00007190-7f4e-9fa9-d208-
4.1 paCIIOCTpaHEHI CBeTa 8 23917f0505bc/?from=94f56a2c-d766-a68a-adad-
b67ff002adb6
http://reshuege.ru/http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/
®uzuka 7-11 knaccel. bubnnoreka HarIsiAHBIX
rmocoowutii http://school-
TTHH3BI 1 OLTHUCCKIE collection.edu.ru/catalog/res/00007190-7f4e-9fa9-d208-
4.2 - 6 23917f0505bc/?from=94f56a2c-d766-a68a-adad-
b67ff002adb6
http://reshuege.ru/http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/
43 Paznoxkenue 6emoro 5 ®uzuka 7-11 knaccel. bubnnoreka HarIsigHBIX

CBETa B CIIEKTP

rmocooOwuii http://school-



http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://reshuege.ru/
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://reshuege.ru/
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://reshuege.ru/
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/

collection.edu.ru/catalog/res/00007190-7f4e-9fa9-d208-
23917f0505bc/?from=94f56a2c-d766-a68a-adad-
b67ff002adb6

http://reshuege.ru/http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/

Uroro no pazgeny

16

Pa3zgen 5.KBanToBbIe iBJICHUSA

5.1

Hcnyckanue u
IOTJIOLICHHUE CBETA
aTOMOM

®uzuka 7-11 knaccel. bubinoreka HarIsiAHBIX
rocoOwuii http://school-
collection.edu.ru/catalog/res/00007190-7f4e-9fa9-d208-
23917f0505bc/?from=94f56a2c-d766-a68a-adad-
b67ff002adb6

http://reshuege.ru/http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/

5.2

CtpoeHre aTOMHOTO
sapa

dusuka 7-11 knaccel. bubnnoreka HarIsigHBIX

roco6wutii http://school-
collection.edu.ru/catalog/res/00007190-7f4e-9fa9-d208-
23917f0505bc/?from=94f56a2¢-d766-a68a-adad-
b67ff002adb6

http://reshuege.ru/http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/

5.3

S nepHble peakuu

dusuka 7-11 xnaccel. bubnnoreka HarIsigHBIX
rocodwii http://school-
collection.edu.ru/catalog/res/00007190-7f4e-9fa9-d208-
23917f0505bc/?from=94f56a2c-d766-a68a-adad-
b67ff002adb6

http://reshuege.ru/http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/

Uroro no pazgeny

16



http://reshuege.ru/
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://reshuege.ru/
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://reshuege.ru/
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
http://reshuege.ru/
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/

Pa3nesn 6.I1oBTOpUTE/IHLHO-0000IIaI0IIM I MOTYJIb

Mexanunueckue IBIeHUA
6.1 (TOBTOPUTENIBHO- 6
00001IaroIMi MOJTYJIb)

OTKpBITHIN OaHK 3aJJaHUH 7151 OLICHKH
ecrecTBeHHOHay4yHoU rpaMoTHOCTH (V1I-1X xnaccsr)
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
http://reshuege.ru/http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/

TenoBbie sIBIICHUS
6.2 (MOBTOPHUTENBHO- 3
00001IaI0ITNIT MOTYITh)

OTKpPBITHIN OaHK 33aTaHUH 711 OLICHKH
ecrecTBeHHOHay4yHoU rpaMoTHOCTH (V1I-1X xnaccsr)
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
http://reshuege.ru/http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/

ONEKTPOMarHuTHbIE
SBJICHUS

6.3 3
(TOBTOPUTENBHO-

00o0maronmii Moayb)

OTKpPBITHIN OaHK 3aJTaHUH 711 OLICHKH
ectecTBeHHOHay4yHoi rpamoTHOCTH (V1I-1X Kmaccer)
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
http://reshuege.ru/http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/

CBeToBbIC SBJICHUS
6.4 (TOBTOPUTENBHO- 1
000011ar0ITNI MOTYITb)

OTKpBITHIN OaHK 3aJaHUM 1715 OLIEHKH
ecrecTBeHHOHay4HOH rpamotHOoCcTH (VII-1X Kiaccsr)
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
http://reshuege.ru/http://nashol.com/ege-
fizika/http://neznaika.pro/test/ege/physics/http://www.fipi.ru/

6.5 IToBTOpUTENBHO-
' 0000IIAOIIHIA MOTYITh

OTKpBITHIN OaHK 3aJaHUM 715 OLIEHKH
ecrecTBeHHOHay4HOH rpamotHOCcTH (VII-1X Kiaccsr)
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
http://reshuege.ru/http://nashol.com/ege-



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://reshuege.ru/
http://nashol.com/ege-fizika/
http://nashol.com/ege-fizika/
http://neznaika.pro/test/ege/physics/
http://www.fipi.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
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Uroro no pazgeny
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OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136

26.5
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YYEBHO-METOJNYECKOE
OBECIIEYHEHUEOBPA3OBATEJIBHOT'O NTPOLHECCA

®dwusuka : 7 KJacc: yueOHHK 7S yJaIuxcsi 0011eo0pa3oBaTeIbHbBIX
opranuzanuii / ['paués A.B., [loroxes B.A., BumnsakoBa E.A. yueOHuK 1151
yJamuxcs 001meodpa3oBaTenbHbIX opranm3aiuii 3narenscTBo « BenTana-

I'pad»

®dusuka : 8 Kiacc: yueOHUK I ydanuxcst 001eoopa3oBaTesIbHbIX
opranu3anuii / 'paués A.B., [loroxes B.A., Bumnsakosa E.A. yaeOHuK 1151
ydaiuxcsi o0eo0pa3oBaTenbHbIX opranu3anuii M3narensctBo «Benrana-

I'pad»

®duzuka : 9 kiacc: yueOHUK I ydanuxcst 001meoopa3oBaTeIbHBIX
opranu3anuii / ['paués A.B., [loroxes B.A., Bumnsakosa E.A. yaeOHuK 115
ydamuxcs o01eo0pa3oBaTelbHbIX opranu3anui M3aarenscTBo «BeHTaHa-

I'padp»
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

®dusuka : 7 Kiacc: yueOHUK JJIs1 yJaluxcs: 001eo0pa3oBaTeIbHbIX
opranuzanuii / ['paués A.B., [loroxes B.A., Bumnsakosa E.A. yueOHuK 1151
yJammxcsi o01eoopa3zoBaresibHbIX opranu3anuit MznarensctBo «Bentana-

I'pad»

®dusuka : 8 Kiacc: yueOHUK I yJanuxcst 001eoopa3oBaTesIbHbIX
opranuzanuii / ' paués A.B., [loroxer B.A., Bumnsikoa E.A. yueOHuK 1151
ydamuxcs 001eodpazoBarenbHbIX opranu3zainuii 3narensctBo «Benrana-

I'pad»

®duzuka : 9 kiacc: yueOHUK I ydanuxcsi 001eoopa3oBaTesIbHbIX
opranuzammii / ['pau€s A.B., [Toroxes B.A., Bummnskosa E.A. yueOHuK aiis
yJamuxcsi 001meodpa3oBaTenbHbIX opranuszaiuii 3narensctBo «Bentana-

I'pad»
METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

['paues, [Toroxes, bokos: ®usuka. 7-9 knacc. [IpoekTupoBanue yueOGHOTO
Kypca. Metoanueckoe nocodue. @I'OC



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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