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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOIO OOILIEro oOpa3oBaHMUs COCTaBJIEHAa Ha OCHOBE
NOJIOKEHUH W TpeOOBaHWUM K pe3ylbTaTaM OCBOCHHMsS Ha 0a30BOM ypOBHE OCHOBHOM
obOpasoBarenbHON Mporpammel, npeactaBieHHbIXx B DI'OC 000, a takxe ¢ yuéroMm (enepanbHOM
paboueii mporpammsl BocrinTanus U Konnenmumu npenojgaBanus yueOHoro npeamera «Puznkay.

Copneprkanue mporpamMMmbl 1o (puU3MKe HalpaBieHO Ha (POPMUPOBAHHME €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYAIOMIMXCSl M OPraHM3alMI0 M3y4eHUs (DU3MKH Ha JEATENIbHOCTHOW OCHOBe. B
nporpaMMe 1o (pU3MKe yYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOIO IIpeMeTa B pean3aluu TpeOoBaHUN
OI'OC OO0 k mIaHupyeMbIM JIUYHOCTHBIM M METalpeMETHBIM pe3ylbTaTaM OOydeHHs, a TaKxke
MEXIIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHbBIX YYEOHBIX IPEAMETOB HA YPOBHE OCHOBHOI'O OOIIEro
o0OpazoBaHusl.

[IporpamMa 1o ¢u3MKe yCTaHABIMBAET pacIpelesieHue yuyeOHOro marepuana o Troaam
o0yueHus (10 Kj1accam), IpeiaraeT NPUMEPHYIO M10CJIEJ0BATEIbHOCTD U3YYEHUS TEM, OCHOBAaHHYIO
Ha JIOTHKE Pa3BUTH NIPEIMETHOTO CO/IEPIKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroLIXCsl.

[Tporpamma o ¢usuke pa3paboTaHa C IEIbIO0 OKA3aHUS METOJAWYECKON TTOMOIIN YUUTEIO B
co3/laHuM paboueil mporpaMmbl 10 y4eOHOMY MpPEAMETY.

Ousnka SBISAETCS CHUCTEMOOOPA3YIOMIMM JUIsI €CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB,
HOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeXKAaT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actpoHoMueld W (U3NYECKO Treorpaduell, BHOCHT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, MpeNoCTaBisieT Haubosiee sCHble O0Opa3lbl NPUMEHEHUs HayyHOro METoja
MIO3HAHUS, TO €CTh CIIOCO0A MOJIYy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

OnHa W3 THaBHBIX 33734 (U3MYECKOro oOpa3oBaHUS B CTPYKType oOlIero oOpa3oBaHMS
COCTOMT B (OPMUPOBAHHUU €CTECTBEHHOHAYYHOW TpPAMOTHOCTM UM HHTEpeca K Hayke Yy
oOyJaronuxcs.

N3yuenne @Qusukn Ha 0a30BOM ypOBHE IMpEAIoJiaraeT OBJAJACHHUE  CIEAYIOLUUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTB!

HAy4YHO OOBSCHSTH SIBJICHUS;

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOI'O UCCIIEI0BAHMS;

MHTEPIPETUPOBATh JIaHHBIE M MCMOJIb30BaTh HAYYHbIE JI0KA3aTEIbCTBA JJISI MOJIYUYCHHS
BBIBOJIOB.

Ilenmn wu3ydeHuss (PU3UKM HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl OMpENeNieHbl B
Konuenmuu npenogaBanus ydeOHOro mnpeamera «Pusuka» B 00pa30BaTEeNbHBIX OpPraHU3aUAIX
Poccuiickoit  ®enepauuu, peaqu3yrOIIMX OCHOBHbIE 0OOIIe00pa3oBaTeiIbHbIE  MPOTPAMMBI,
yrBepxkA€HHON pemenneM Komernn MunucrepctBa mnpocsemieHus Pocculickont ®enepanuu
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu nzyyenus GpU3NKH:

puoOpeTeHne MHTEepeca U CTPEMJICHHUSI O00y4aroUmIMXcsli K HAyYHOMY H3YYEHHIO MPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJICTaBICHMH O HAYYHOM MeToje IMOo3HaHUS U  (GOpPMHUPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHMSI KaK pe3yjbTaTa H3Y4YEHHUS OCHOB CTPOEHUS
MaTepuy U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3MKH;

dbopMupoBaHUE TPECTABICHUN O poH (GU3UKHU JUIsl Pa3BUTHS APYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHii;



pa3BUTHE TIPEACTaBICHUH O BO3MOXKHBIX cdepax Oynymed mnpodeccuoHaTbHON
NeSITeTbHOCTH, CBSI3aHHOM C (DUM3MKOH, MOJNrOTOBKA K JaibHeHIIeMy OOY4EeHHI0O B 3TOM
HaIpaBJICHUU.

JlocTrkeHue 3TUX LeNell TporpaMMBl 1o (PU3MKE Ha YPOBHE OCHOBHOTO OOILETro 00pa3oBaHMUS

o0ecreunBaeTcs pelieHueM CIeAYoNuX 3a1ay:

IpUOOpETEeHNE 3HAHUN O JAUCKPETHOM CTPOEHUM BELIECTBA, O MEXAHWYECKHX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne yMEHHUI ONMUCHIBATh U OOBACHATH (PU3NUECKUE SBICHHS C MCIIOIb30BaHUEM
MOJTy4YEHHBIX 3HAHUI;

OCBOEGHHE METOJIOB pELIEHUS MPOCTEHIINX Ppacy€THBIX 3a7ad C HCIOJb30BaHUEM
buznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE yMEHUI HAOMIOIATh MPHUPOJHBIC SBICHUS U BBIOJIHATH OINBITHI, JAOOpAaTOPHBIE
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIEA0BAHMUS C UCTIOJIb30BAHUEM U3MEPUTEIHHBIX PUOOPOB;

OocBOeHHE TpUEMOB pabOThl ¢ wHPOpMamue (QHU3NIECKOro COACpIKAHMS, BKIIFOYAs
UH(GOPMAIIMI0O O COBPEMEHHBIX JOCTIKEHUSAX (U3MKH, aHaIu3 M KPUTHYECKOE OILICHUBAaHUE
uH(popMaLuu;

3HaKOMCTBO €O cepamu MpodeccuoHaIbHON NesTeNbHOCTH, CBSI3aHHBIMH C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JJOCTUKEHUSX (PU3MUECKOIN HAYKHU.

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoae. fBneHus npuponbl. PU3NUECKUE SIBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeNUYUHBL. M3Mmepenue @usnyeckux BenuuMH. Pusznyeckue MNpuOOpHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTEMa €IMHHLL.

Kak ¢u3uka u 1pyrue ecTeCTBEHHbIE HAYKH U3Yy4aroT npupoay. EcTecTBeHHOHAYYHBINH METO/
MO3HAHUS: HAOJIOCHNE, TTOCTAHOBKA HAyYHOI'O BOMNPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 10
MIPOBEPKE THUMOTE3, OOBICHEHHE HaOMogaemMoro siBieHus. Onucanue (QU3MYECKUX SBICHHN C
IIOMOILIBIO MOJIEIIEH.

Hemoncmpayuu.
1. MexaHuueckue, TeIIOBbIE, FJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. @wusnueckwe MNpUOOPHI W MPOIEAypa MPSIMBIX H3MEPEHUM aHaJOTOBBIM M IH(GPOBBIM
npubopoM.
Jlabopamopnwvie padbomot u onvimol.
Omnpenenenue 1eHbl JEICHUs KAl H3MEPUTEIHLHOTO MPHOopa.
N3mepenne paccTOSTHU.
W3mepenne o0bEMa KUIAKOCTH U TBEPIOTO Tea.
Omnpenenenue pa3MepoB MajbIX TeJ.
WN3mepenne TemriepaTypbl TMpU TOMOIIM JKUJIKOCTHOIO TEPMOMETpa M JaT4yHKa
TEMIIEpaTypBhl.
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6. IlpoBenenue nccnea0BaHuUs MO MPOBEPKE TUIIOTE3BI: JAITBHOCTD MOJIETA MIAPUKA, MYIIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIe, YeM OOJIbINe BHICOTA ITYCKA.

Pa3zgea 2. [lepBoHayaibHbIE CBEJAEHUS 0 CTPOCHUU BellleCTBA.

CTpOCHI/Ie BeIIECTBA: AaTOMBI 1 MOHGKYJIBI, nux pasMepr OHBITBI, JOKAa3bIBAKOIIINEC I[I/ICerTHOG
CTPOCHHE BEIIECTBA.

JBwxenue wuactuil BemecTBa. CBs3b CKOPOCTH JBMXKEHHS YacTUI[ C TEMIEpaTypou.
bpoyHoBckoe aBmxkenue, auddysus. B3aumopeilcTBHE YaCTHI[ BEIIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHHUC.

ArperatHple  COCTOSHHS ~ BEIIECTBA:  CTPOCHHWE  Ta3oB, IKUAKOCTEH W TBEPHBIX
(kpucTainyeckux) Ted. B3auMocBs3b MEXIy CBOMCTBAMU BEIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U X aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHHM BOJIBI.

Hemoncmpayuu.
1. HabGmronenue 6pOyHOBCKOTO JIBHXKEHUSI.
2. Ha6mronenue nuddys3un.
3. HaOmionenue sBieHUN, OOBSICHSIOMIMXCS NPUTSHKEHUEM WM OTTAJIKUBAHUEM YaCTHI]
BEIIECTBA.
Jlabopamopnuvie pabomot u onvimel.
1. OueHka quameTpa aToMa METOJIOM PSIOB (C HCIIOIb30BaHUEM (GoTorpaduii).
2. OmbIThl IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI 110 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Pa3nen 3. /IBu:keHue U B3auMO/ieilicTBHE TeJl.

Mexanuueckoe aABM>xkeHHe. PaBHOMepHOE U HepaBHOMepHOe JBuxkeHue. Ckopoctb. CpenHss
CKOpOCTb MPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu 1 BpeMeHH JIBUKEHUSI.

SBnenue nHepuu. 3akoH uHepLUMU. B3anumoeiicTBie Ten Kak NpuyruHa U3MEHEHUS! CKOPOCTH
JIBWKEHUs Teln. Macca kak mepa MHEepTHOCTH Tena. [lmoTHocTh BemiectBa. CBs3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMA BEIIeCTBA.

Cuita Kak xapakTepuCcTHKa B3aumojiencTBus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C TIOMOIIIbIO IMHAMOMETpa. SIBleHUe TAroTeHHs U cuiia TshkecTu. Cuia TSKEeCTH Ha JIPYrux
nmnaHetax. Bec Tena. Heecomocts. CriokeHue Cuil, HampaBiI€HHBIX 1O OAHOM MpPSMOM.
PaBnopeiicTByromas cui. Cuina TpeHus. TpeHne CKONbKEHUs U TpeHUe NMokosl. TpeHue B pupoje u
TEXHUKE.

Hemoncmpayuu.
HabGnronenne MexaHM4eCKOTo ABUKEHUS Tea.
N3mepenne ckopocTu MPSIMOJIMHEMHOTO JIBUKEHHUS.
HabGnronenue siBeHus HHEPITUN.
Habnronenre uaMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU TEJL.
CpaBHeHME MacC MO B3aUMOJICUCTBUIO TEN.
CrnosxeHue CHIl, HapaBISHHBIX 110 OJTHOM MPSMOH.
Jlabopamopnwvie padbomot u onvimol.
1. OmpeneneHre CKOPOCTH PABHOMEPHOTO [BIDKEHUS (IIapWKa B KHUJIKOCTH, MOJEIU
AJIEKTPUIECKOTO aBTOMOOWIIS U TaK JIajiee).
2. OmpeneneHue cpeiaHe CKOPOCTH CKOJBXKEHHUS Opycka WM IIapuKa IO HAKIOHHOM
MJIOCKOCTH.
3. Ompexenenue MIOTHOCTUA TBEPIOTO Tea.
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4. OmpIThl, ACMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsiKeHUs (nedopmaruu) MpPYyKUHBI OT
IIPUJIOKEHHOMN CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Tella U
XapakTepa COIPUKACAOIINXCS IOBEPXHOCTEH.

Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIICHHUSI U yBETHUYCHHs JaBieHus. [laBnenue raza. 3aBUCHMOCTD
JaBJeHUs raza oT o0bEMa, Temmeparypsl. [lepenaua naBineHust TBEPABIMU TEIaMH, KUIKOCTSIMH U
razamu. 3akoH Ilackans. [lHeBMaTMyeckue MaIIMHBL. 3aBUCUMOCThH JABIEHUS >KUJIKOCTH OT
riyounsl. ['uapocrarnyeckuit napagokc. Cooduaromuecs cocysl. [ 'napaBnnyeckue MEXaHU3MBbI.

Atmocdepa 3emnum u atmocdepHoe naBieHue. [IpUYMHBI CyIIECTBOBaHMS BO3IYLIHOMN
o6onoukn 3emuu. Omnbeit Toppuuemmu. M3mepenue atmochepHOro MaBiCHHS. 3aBUCUMOCTh
aTMoc(hepHOro JaBJICHUS OT BBICOTHI HaJl ypoBHEM MoOpsi. [Ipubopsl s u3mepenust atMmochepHoro
JTABJICHHUSL.

JlelicTBUE XKUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX Tesio. BrITankuBaromas (apxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxorniaBanue.

Hemoncmpayuu.
3aBHCUMOCTb JIaBJICHUS I'a3a OT TEMIIEPATYPBHI.
Ilepenada naBneHus KUIKOCTBIO U ra30oM.
Coob1maronyecs: Cocy/sl.
I'mppaBnnyeckuii mpecc.
[TposiBnenue neiictBus aTMOCHEPHOTo JaBICHHUS.
3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTH Tejla U IUIOTHOCTU
KUJKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHON KUAKOCTH.
VYcnoBue nuaBaHus TeN: IUIABAHWE WIIM MOTPYXKEHHE TENl B 3aBUCHUMOCTH OT COOTHOILEHUS
IJIOTHOCTEH TeNa U JKUJIKOCTH.
Jlabopamopuvie padomol u onvimel.
1. HWccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTh YaCTH
Tena.
2. OmnpeneneHue BbITAIKUBAIOLIEH CUIIBI, JEHCTBYIONIEH Ha TEJI0, HOTPYKEHHOE B )KUJIKOCTb.
3. IlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIBI, ICHCTBYIOIIEH HA TEJIO B JKUJKOCTH, OT
Macchl Tela.
4.  OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CUJIBI, AEHCTBYIOLIEH Ha TEJIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MIOTHOCTH KUAKOCTH.
5. KoHcTpynpoBaHue apeomeTpa WM KOHCTPYHPOBAHHME JIOAKM M OINpEAeieHHe €€
IPy30II0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprusi.

Mexannueckasi pabora. MOITHOCTb.

[TpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBECHs phlyara.
[TpumeHeHue mpaBuiIa paBHOBECHS phluara K 0J10Ky. «3o10Toe npaBuiio» Mexanuku. KIT/I mpocteix
MexaHu3MoB. [IpocTbie MeXaHu3MBbI B OBITY M TEXHHUKE.

Mexannueckasi sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpainenne oaHOro
BHJIa MEXaHUYECKOW SHEPIUH B IpYroi. 3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.
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Hemoncmpayuu.
1. TIpumepbl MPOCTHIX MEXaHU3MOB.



Jlabopamopnwvie padbomot u onvimeol.
1. Omnpenenenue pabOThI CUIBI TPEHUS MPU PABHOMEPHOM JIBMKEHHH TeJa MO0 TOPU30HTAIBHOM
MTOBEPXHOCTH.
2. HccnenoBanue yciaoBUi paBHOBECHS pblyara.
3. UMsmepenue KIIJl HakIOHHOM MJIOCKOCTH.
4. H3yudeHue 3aKOHA COXPaHEHUs MEXaHUYECKON YHEPTUU.
8 KUIIACC

Pa3nes 6. TensioBble siBJICHUS.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETHUYECKOM TEOpHM CTpOeHus BelecTsa. Macca n
pa3Mepbl aTOMOB U MOJIEKYJ. OIBITHI, MOATBEPXKAAIOIINE OCHOBHBIE IOJIOKEHHSI MOJIEKYIISIPHO-
KHHETUYECKOU TEOPUHU.

Mogenu TBEPAOTO, XKUAKOTO M ra3000pa3HOro COCTOSAHMM BemecTBa. Kpucramimueckue u
amopdubie Tena. OObsICHEHHE CBOMCTB ra3oB, >KUJKOCTEH M TBEPABIX TEJl HA OCHOBE IOJOXKEHUN
MOJIEKYJISIPHO-KMHETHUUECKON Teopuu. C(CMmauuBaHue M KanWUISpHbIE sBI€HUA. TemiioBoe
pacIIUpeHNe U CXKaTHE.

Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YacTULl. BHyTpeHHs
sHeprus. CriocoObl U3MEHEHUs BHYTPEHHEN SHEPIuu: Terjonepeaaya U copepiuieHue padotsl. Buasl
TEIUIONEepeIaun: TEIIONPOBOAHOCTh, KOHBEKIUS, U3TYyYECHHUE.

KonnyectBo TemioTel. YaenbHas TEIUIOEMKOCTh BellecTBa. TemIooOMeH M TemIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOrO OanaHca. [lmaBieHue W OTBepAEBaHUE KPHCTAILTMYECKUX
BEIIECTB. Y ieNpHas TerioTa miasneHus. [TapooOpa3oBanue u konaencamus. Mcnapenue. Kunenue.
VYaenpHas TemjaoTa mapooOpazoBaHMs. 3aBUCHMOCTb TEMIIEPATyphl KHUIEHHS OT aTMOC(HEpHOTO
JIaBJICHMSL.

BrnaxnocTs Bo3ayXa.

OHeprus TOIMBAa. Y IeibHasl TENJI0Ta CTOPAHHUS.

[Tpunuuns! padotsl TernoBbix asurateneit KIIJ| terosoro nsurarens. TemoBsle [BUTaTeNN
Y 3al11Ta OKPYXKaIOLIEH Cpeibl.

3aKOH COXpaHEeHMsI U IPEBPALEHHs] SHEPTUU B TEIUIOBBIX IIPOIECCaXx.

Hemoncmpayuu.
HaOGnronenue GpoyHOBCKOTO ABHKEHHMSL.
Hab6monenue muddysum.
Habmroienue siBJIeHUI cMaurBaHUs ¥ KAMAJUTSIPHBIX SBICHUM.
Habmroienue TemnnoBoro pacimpeHust Ted.
V3MmeHeHne naBlieHus Ta3a Mpyu N3MEHEHUN 00bEMa U HAarpeBaHUM W OXJIQKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypsbl.
Buasl Tennonepenaun.
OxuaxieHre npyu COBEPIICHUH PaOOTHI.
Harpeanue npu coBepiiieHUH paOOThl BHEITHUMU CHIIAMHU.
. CpaBHEHHE TEIIIOEMKOCTEN PA3ITMYHBIX BEIIECTB.
. HaGnronenue kurneHus.
. HaGnronenne noctosiHCTBA TeMIIEpaTyphl IPU IJIaBICHUH.
13. Mojenu TeIUIOBBIX ABUTATEIICH.
Jlabopamopnwvie padbomot u onvimol.
1. OmnbIThl IO OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUSL.
2. OnpITHI IO BBIPAIMBAHUIO KPUCTAJIOB ITIOBAPEHHOM COJIM WIIM caxapa.
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3. OnbIThl 10 HAOJIIOJEHUIO TEINIOBOIO PACIIMPEHUS T'a30B, JKUAKOCTEH U TBEPABIX TEII.
Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
5. OmBbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb JABJICHUS BO3AyXa OT €ro 00béMa U HarpeBaHMsI
WM OXJIQXKICHUS.
6. IlpoBepka rumore3bl JMHEWHOW 3aBUCHUMOCTH JUJIMHBI  CTOJOMKA JKUIKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TeMIIEPATypHI.
7. HaOmoneHue u3MeHEeHUs BHYTPEHHEH SHEpruu Tena B pe3ysbTaTe TeIionepeaayn U padoThl
BHEIIHUX CHUII.
8. MHccienoBanue sBIeHMs TEINIOOOMEHA IPU CMELIMBAHNUU XOJIOJHON U ropsiueii BOJbl.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJON MpPU TEINIOOOMEHE C HarpeThiM
METAJTIMYECKUM LIUIUHIPOM.
10. OmpeneneHue yAeabHOM TEMII0EMKOCTH BEILIECTBA.
11. MccnenoBanue npouecca uCrapeHus.
12. OmnpeneneHre OTHOCUTENbHON BIAKHOCTH BO3IyXa.
13. OmnpeneneHue yAeabHOM TEIUIOTHI IIJIaBJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onexrpuzauus Ten. [[Ba pona aiIeKTpUYECKUX 3apsioB. B3auMoaelcTBUe 3apsKEHHBIX TeEll.
3akoH KynoHa (3aBUCHMMOCTH CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TEJI OT BEIUMYMHBI 3apsiioB U
pPacCTOAHUS MEXKAY TeJIaMHu).

Onekrpuueckoe mnosie. Hampspk€HHOCTH anekTpuyeckoro nois. [lpuHnun cynepno3unuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu anexTpuueckux 3apsaoB. DJIEMEHTApHBIN 3eKTpudeckuil 3apsa. CTpoeHue aroma.
ITpOBOAHMKY U TUAIIEKTPUKU. 3AKOH COXPAHEHHUS MIEKTPUUYECKOTrO 3apsa.

ONEeKTpUYECKU TOK. YCJIOBHUS CYILIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeWCTBUS DIEKTPUYECKOro TOKa (TEIUIOBOE, XHMHYECKOE, MAarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckasg unenb. Cwia ToOKa. OneKTpuueckoe HampspbkeHue. ComnpoTHuBiEeHHE
NPOBOJAHMKA. YJIEIbHOE CONPOTUBJIEHME BemlecTBa. 3akoH Oma i yyacTKa  IIeMH.
[TocnenoBarenbHOE U MapaIENbHOE COEUHEHNE TPOBOJHUKOB.

Pabora u moutHOCT 31€KTpHUyecKkoro Toka. 3akoH Jxoyns—JIeHna. DnekTpuyeckue Lenu u
HOTPEeOUTENH IEKTPUUECKOM sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

IlocTostHHBIE MarHuThl. B3auMoaeWCTBHE IIOCTOSIHHBIX MAarHuTOB. MarmurtHoe moue.
MaruuTtHoe nosie 3eMiM M €ro 3HadeHue i Ku3HM Ha 3emuie. OnbIT Opcrena. MarautHoe mose
AIIEKTPUYECKOro TOKa. [IpuMeHeHne 371eKTpOMarHuToB B TeXHUKE. JlelicTBHe MarHUTHOTO IOJIs Ha
IIPOBOJAHMK C TOKOM. DJIEKTPOABUIATEIb IOCTOSHHOIO TOKa. Mcnonap3oBaHue ayIeKTpoABUraTee B
TEXHUUYECKHUX YCTPONCTBAX U Ha TPAHCIIOPTE.

Oneitel  @apagnes.  SIBneHue  snekTpoMarHUTHOM — mHAykuuu.  [IpaBuno  Jlenna.
OnektporeHeparop. CrocoObl TONYYEHHUS JJIEKTPHUUECKOM HSHEPTHH. OJEKTPOCTAHIIMKM Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

&

Hemoncmpayuu.
DnexTpu3anus Tell.
JIBa posa aeKTpUYeCcKuX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JEHUCTBHE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.
3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MogenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPAUYECKOIO ITOJIS.

No oMW



8.
9.

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

M CTOYHHKH OCTOSTHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUIN TOK B )KUIKOCTH.

I"a30Bblii pas3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenue 3eKTpUYECKOro HAMPSKEHUS BOJIBTMETPOM.

Peocrat u marazuH cCOnpoOTUBIICHUMN.

BsanmoselicTBre MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3/ICJCHUsI MOJIOCOB MAarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1oJie TOKa. DJIEKTPOMAarHmT.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Onbitel Dapanes.

3aBUCUMOCTD HaIlpaBJIEHUsI MHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3SHUKHOBEHUSI.
DIIEKTPOreHePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimel.

o U wNE

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

18.
19.
20.
21.

OnbIThI 10 HAOJIIOAEHUIO 3JIEKTPU3ALUU TeJl MHAYKLIUEH U IPU COTPUKOCHOBEHUHU.
HccnenoBanue J€NCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKH U AUDIIEKTPUKH.

COopxka u mpoBepka paboThl ITEKTPUIECKOH LENMH MOCTOSIHHOTO TOKA.

M3MepeHue U peryJIMpoBaHUE CUJIbI TOKA.

W3mepeHnue u peryimpoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MIYLIETO YE€pe3 PE3UCTOP, OT CONPOTHUBIICHUS
pe3ucTopa U HanpsHKEHUs] Ha Pe3UCTOopeE.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COIPOTUBIIEHNS IIPOBOJIHUKA OT
€ro JUTMHBI, TUIONIA/I1 TIONIEPEYHOr0 CEYEHUs U MaTepHaa.

ITpoBepka mpaBuia CIOKEHUS HANPSHKEHUM IPHU IOCIEAOBATEIBHOM COECJUHEHUM IBYX
PE3UCTOPOB.

ITpoBepka npaBuiia AJIs CUIIBI TOKA MIPU NTAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUUECKOTO TOKA, UTYILIETO YEPE3 PESUCTOP.

OmnpeneneHne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, UAYILETO Yepe3 JaMIIOUKy, OT HaNpsKEHHs Ha HEl.
Omnpenenenne KIIJ[ narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBHSI TIOCTOSIHHBIX MAarHUTOB.

N3yueHre MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MPH UX OObEAMHEHUH U Pa3ICICHUH.
Uccnenoanue neiCcTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OneIThI, AEMOHCTPUPYIOIINME 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBHS KATyIIKHM C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

N3y4eHne nelcTBHUsI MArHUTHOTO 10JI HA IIPOBOJIHUK C TOKOM.

KonctpynpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.

N3mepenue KIIJ[ anekTpoaBUraTenbHON yCTaHOBKH.

OnpITBl 10 HCCJENOBAaHUIO SIBJICHUS AJIEKTPOMATHUTHOW MHAYKLMHU: HCCIEI0BaHUE
M3MEHEHUH 3HAYEeHMsI U HAalPaBJIEHUS MHAYKIIMOHHOIO TOKa.



9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe aBmxeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCHTENIBHOCTH
MEXaHUYECKOrO  JBWKEHMs. PaBHOMepHOEe NpsMOJMHENWHOe JBHKeHHe. HepaBHOMepHOeE
NpsIMOJIMHEHOE JBH>KeHHe. CpelHssi U MIHOBEHHash CKOpPOCTb Tela IPU HEPABHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHOyckopeHHOE TpsMOsIMHEHHOE aBmkeHue. CBoOoaHoe maaeHue. OmbITHI
lanunes.

PaBHOMepHOEe nBHXkeHHE 1O OKpyxkHOocTH. [lepmon u vacrora oOpaiueHus. JluneitHas u
yriaoBasi ckopocTu. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

IlepBoiii 3akoH Hpbrotona. Btopoii 3akon Herorona. Tperuit 3axkoH HeroTona. Ilpuniun
CYINEPIO3ULNU CUJL.

Cwita ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuiia TpEHUs CKOJbXKEHUS, CUJIa TPEHUS MOKOs,
JIpyTue BUJbI TPEHUS.

Cuna TsSKeCcTH U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHHe CBOOOHOrO majieHus. J{BikeHue
rwianet Bokpyr Comnnua. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U meperpysKu.

PaBHOBecue matepuanbHON TOukH. AOCOMOTHO TBEpIoe Teno. PaBHOBecue TBEPHOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Tena. M3meHenue wummynbca. MMmynbC cuiibl. 3aKOH COXPAaHEHHS] HMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckass pabota u MouiHocTh. Pabora cum TsokecTH, ympyroctd, Tpenus. CBs3b
sHepruu M pabotel. [loTeHIManbHas HHEprus Tejla, MOJHATOrO HaJa IOBEPXHOCTHIO 3EMIIH.
[loTeHumanbHast sHeprus cxatoil mpyxkuHbl. Kunetmueckas sHeprusi. Teopema 0 KMHETHYECKOM
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO IBUKEHMS TeJla OTHOCUTENIBHO PAa3HbIX TeJ OTCUETA.

CpaBHeHue MyTeil U TPaeKTOPHUI IBUKEHHSI OJHOTO M TOTO )K€ TeJla OTHOCUTENIBHO Pa3HbIX

TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUs MPSMOJIMHENHOTO JIBUKECHUSI.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOT'O IBUKCHUS.

Habumronenne ABM>XeHUs Tesla 0 OKPYKHOCTH.

Habmionenne MexaHMYEeCKUX SBJICHUH, MPOUCXOAIINX B cucTeMe orcuéra «Tenexka» mnpu

e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUN OTHOCUTEIBHO KaOuHeTa (PU3UKH.

7. 3aBHUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeNA U ACHCTBYIONIEH Ha HETO CUJIBL.

8. HaOmtonenue paBeHCTBa CUJI IPU B3aUMOJCHCTBUM TE.

9. M3meHeHue Beca Tena IpU YCKOPEHHOM JIBUKECHUH.

10. Ilepenaya umnysibca Mpy B3aUMOJACHCTBUU TEN.

11. IIpeoOpa3oBaHuUs SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJICVCTBUU.

13. CoxpaHeHue UMITyJIbca IPU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabmroieHrne peakTHBHOTO JBUKECHUS.

15. CoxpaHeHHe MEXaHUYECKON HEPTHH MTPU CBOOOTHOM a/IEHUH.

16. CoxpaHEeHHE MEXaHUYECKON YHEPTUHU MPU ABUIKEHUU TeJIa MO I€UCTBUEM IPYKUHBI.
Jlabopamopuvie pabomul u onvimol.

n
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10.

11.

KoHcTpynpoBanue TpakTa A pa3roHa U JaJbHEUIEro paBHOMEPHOTO JBIKCHUSI IIapuKa
HNJIN TCJICKKHU.

OrnpeziesieHHe CpeIHEW CKOPOCTH CKOJBKECHHS Opycka WM JBIKCHUS Iapuka 10
HAKJIOHHOM IINIOCKOCTH.

OrnpeziesiecHHe YCKOPEHHS Tella TPU  PAaBHOYCKOPEHHOM JIBIDKCHMHM 110 HAKJIOHHOMW
IIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IYyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JIBM)KCHHH 0€3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka THMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JIBM)KCHUU 0O€3 HAYaJIbHOW CKOPOCTH
oyt OTHOCATCS KakK pSII[ He‘-IéTHBIX YHuCeCi, TO COOTBGTCTByIOH_II/Ie HpOMe)KYTKI/I BpeMeHI/I
OJMHAKOBEI.

I/ICCJIGI[OBEIHI/IC 3aBUCUMOCTH CHUJIbI TpeHI/ISI CKOJIBKCHUS OT CUJIBI HOpMaHLHOI‘O JABJICHUS.
Onpenenenne ko3P GUIIMEHTa TPEHUS CKOIBKCHHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Ornpenenenne paboThl CUITBI TPSHHS TIPH PaBHOMEPHOM JIBH)KCHHH TeJIa 10 TOPU30HTAIBHON
MMOBEPXHOCTH.

Onpenenenne paboOThl CHJIBI YIOPYrOCTH TpU TMOABEME Tpy3a C HCIOJIB30BAHUEM
HCIIOABHUXXHOTO U ITOABUXKXHOT'O 6JIOKOB.

W3ydeHue 3aKoHa COXpPaHEHUSI SHEPTUH.

Pa3nen 9. Mexannuyeckue KoJ1e0aHUA U BOJHBI.

KonebGarenbHoe paBrkeHne. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWM: IIEPUOJ, 4YacTOTa,

aMImMTya. MaremaTudecKuii M NPYKUHHBIM ~ MasTHUKH. IIpeBpamieHwe »sHeprum 1pu
K0J1e0aTeIbHOM JIBUKECHUU.

3aryxatomue kosieOaHus. BeiHyxIeHHble KojieOanusa. Pezonanc. MexaHuyeckue BOJIHBI.

CaoiicTBa MexaHn4eckux BoJIH. [IpoionbHbIe M onepeyHble BOJIHBI. [[11MHA BOJHBI U CKOPOCTh €€
pacnpoctpaHeHusi. MeXaHM4eCKHEe BOJIHBI B TBEPAOM TeEJI€, CEICMUYECKHE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

I A

HaGnronenue koneGaHuii Tes1 MO/ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaOnroneHue BBIHYX/IE€HHBIX KoJeOaHHi U pe30HaHca.

Pacrnipoctpanenue npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HaO0nroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe3oHaHC.

Jlabopamopuwvie pabomul u onvimol.

N =

Ornpezenienne 4acTOThl U IEPHo/Ia KOJICOaHN MaTeMaTHIECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHl U Mepro/ia KoineOaHui MPy>KUHHOTO MasiTHUKA.
WccnenoBanue 3aBUCMMOCTH Teproaa KOJICOAHHUIM MOJABEHICHHOTO K HUTH TPy3a OT JUTHHBI
HUTH.
WccnenoBanue 3aBUCHMOCTH TTEpHO/Ia KoJIeOaHNH TPYKUHHOTO MassTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBHUCHMOCTH TMepuoja KoieOaHuil rpysa, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.
OMnBITHI, IEMOHCTPUPYIONINE 3aBUCHMOCTh MEpHoja KoieOaHU MPY>KMHHOTO MasTHHKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.
H3mepenue yCKopeHus CBOOOIHOTO MaACHHUS.

Pasne.ﬂ 10. D1eKTPpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHbI.



DJIEKTPOMArHUTHOE TOJI€. DIEKTPOMAarHUTHBIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.

[ITxana 3neKTPOMArHUTHBIX BOJIH. VICIIOJIb30BaHUE AIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

1.
2.

1.

:‘)HGKTpOMaFHI/ITHaH npupoga CBCTaA. CKOpOCTB cBeTa. BomHOBEIEC CBOMCTBA CBETA.

Hemoncmpayuu.

CBOMCTBA 2JICKTPOMArHUTHBIX BOJIH.
BoJsiHoBEIE cBOMCTBA CBETA.

Jlabopamopnwvie pabomot u onvimeol.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tese(oHa.

Pa3pgen 11. CBeToBLI€e SIBJIEHUS.
JlyueBass mopenb cBera. Mcrounuku cBera. [IpsimonuHeiiHoe pacnpocTpaHEeHHE CBeTa.

3atmenus CosHia v JIlynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akOH OTpa)KE€HUsI CBETA.

[Ipenomienue cBeta. 3akoH mpeiomiieHHs cBera. [1oJHOE BHYTpEHHEE OTpaKeHHE CBETA.

Hcnonp3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOIAX.

Jlunza. Xox nydeit B mua3e. OnTudeckas cucrtemMa QoroarmmapaTa, MUKPOCKOIIA U TEJISCKOIIA.

I'ma3 xak onTuyeckas cUCTEMa. BHI/ISOPYKOCTB N JaJIbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnekTp. OnbiTel HptoToHa. CliokeHHE CHEKTPaIbHBIX I[BETOB.

I[I/ICHepCI/IH CB€Ta.

© o No Ok wNE

Hemoncmpayuu.

[TpsimonuHEHOE pacIpOCTpaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tony4yenne n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.

OnTHyeckuii CBETOBO/I.

Xon nyuelt B coOuparomiei Jmunse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tony4yenue n300paxeHnit C MOMOIIBIO JTMH3.

[Tpunumn neiictBust Gporoannapara, MUKPOCKOIIA U TEJIECKONA.

10 Mopens riasa.
11. PaznokeHue 0emoro cBeTa B CIEKT.
12. TlonydeHue 6enoro cBeta MpH CIOKEHUU CBETa PAa3HBIX I[BETOB.

1
2.

w

N o ok

Jlabopamopnwvie padbomot u onvimol.

HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHMsI CBETOBOTO JIyya OT yrJjia MaJeHusl.

W3ydeHne xapakTepuCTUK U300pakeHus peIMeTa B INIOCKOM 3epKalle.

HccnenoBanune 3aBUCHUMOCTH yrjla IIPEJOMJIEHUS CBETOBOTO Jyda OT yrja INaJcHMs Ha
IPaHULIE «BO3IYX—CTEKIIO».

[Tony4yenue n300pakeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIEH JIMH3HI.

OMnbITHI IO PA3JI0KEHHIO OEIOT0 CBETa B CHEKTP.

OMnBITHI IO BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUITBTPHI.

Pa3zle.11 12. KBaHTOBBIC ABJICHHS.
OmnwiTel Pezepdopna u mimanerapHas mozens aroma. Mogens atoma bopa. Hcnyckanue u

MOrJIOMCHUE CBETAa aTOMOM. KBanTel. JInnetiuarsie CIICKTDPHI.

PannoaktuBHOCTH. Anba, OeTa- u raMmma-uznydeHust. CTpoeHrue aToMHoOro siapa. HykmonHas

MOJIeJIb aTOMHOT0 snpa. M3oronsl. Pagunoakrtususle npespaienusd. Ilepron nomypacnana aTOMHBIX

saep.



SAnepHble peakuuu. 3aKOHbl COXPAHEHUS 3apsSOBOTO M MAacCOBOIO YHCEN. DHEpPrus CBSI3U
aTOMHBIX sa1ep. CBsA3b Macchl U dHepruu. Peakuuu cuHTe3a U aeneHus saep. McTrouHuku sHepruu
CouHiia 4 3BE31.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIyYCHUN Ha )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.
CrexTpsl U3JIYy4eHUS U TOTJIOIICHHUS.
CrexTpsl pa3Iu4yHbIX T'a30B.
CrnexTp BoopoJa.
Habmonenue TpekoB B kamepe Bunbcona.
Pabora cuérunka HOHU3UPYIOIIUX U3TYUEHU.
Perucrpanus uznydeHusi pUpOJAHBIX MUHEPAJIOB U IPOTYKTOB.
Jlabopamopnwvie pabomuvt u onvimol.
1. HabnroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.
2. HWccnenoBanue TpPEKOB: HM3MEPEHHE DSHEPIMM YacTHIBI IO TOPMO3HOMY HyTu (IO
doTorpadusm).
3. HM3mepeHune paanoakTHBHOTO (OHA.

IoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpPUTEIEHO-0000IIAOIMINK MOAYJIb TPETHA3HAYCH JIJISI CHCTEMAaTH3alluu U 0000IIeHus
MPEIMETHOTO COJIEPKAaHUS U ONBITA JEATEILHOCTH, MPHOOPETEHHOTO MPU M3YYEHHUH BCETO Kypca
¢u3MKM, a Takke JUIsl MOJATNOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHY MO (QHU3UKE AJs
00y4aromuxcsi, BBIOPABIIUX ITOT Y4eOHBIN IPEIMET.

[Ipu u3ydeHnn JaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATHU3UPYIOTCSI BUJIBI ICSITEIBHOCTH, Ha
OCHOBE KOTOPBIX 00ECIeYrBaAEeTCs JOCTHKEHHE IMPEIMETHBIX M METalpeIMETHBIX IJIaHHPYEMbIX
pe3ynbTatoB 00y4yeHHus, (OpPMHUPYETCS €CTECTBEHHOHAY4YHasi TpaMOTHOCTb: OCBOEHHME Hay4YHBIX
METOJIOB HCCIIEZIOBAHMsS SIBJICHUM TPUPOABI U TEXHUKH, OBIAJCHHE YMEHUSMHU OOBSACHATH
bu3nUecKue SBICHUS, TPUMEHSS TIOJYUCHHbIC 3HAHUS, pellaTh 3a/1a4i, B TOM YHCIIe KAUYeCTBEHHBIC
1 HDKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHAIBHO AEATENBHOCTHBIN XapaKTeP JAHHOTO pa3zelia pealu3yeTcs 3a C4ET TOro, 4To
oOyJaromirecs BHIMOIHSIIOT 3aJaHNsI, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUH Pacro3HaBaTh U HAYYHO OOBSACHATH (DU3MUECKHUE SBICHUS B
OKpY’KaloIlle MpUpo/ie U MOBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAY4YHBIE METOJbI HCCIEIOBaHUS (PU3MUECKUX SBICHUW, B TOM YHCIE IS
MIPOBEPKU THIOTE3 U MOJYUYEHHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAy4dHbIE OCHOBBI HamOoOJiee BAXHBIX JIOCTHKEHUH COBPEMEHHBIX TEXHOJOTHH,
HalrpuMep, MPaKTUYECKOr0 HMCIOJIb30BAHUS PA3NMYHBIX HMCTOYHHKOB 3HEPrMU HA OCHOBE 3aKOHA
MIPEBPAIICHHS M COXPAHEHUS BCEX M3BECTHBIX BUIOB SHEPTHH.

IHJTAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

©uswNE

N3yuenue (pu3MKu Ha ypOBHE OCHOBHOTO 00Iero oO0pa3oBaHUS HANpPaBICHO Ha JOCTH)KEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pPa30BaTEeNbHBIX PE3YIbTATOB.

B pesynprate wu3ydeHuss (PU3MKM HAa YpOBHE OCHOBHOTO o0OImIero oOpa3oBaHHs Y
oOyuarorierocst OynyT c(hopMHUpPOBAHbI CIEIYIONINE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpruoTN4ecKOro BOCIIUTAHUSA:



—MIPOSIBJICHUE MHTEPECAa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKON (pr3nueckoin
HAYKU;

— [IEHHOCTHOE OTHOIIEHHE K IOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

—TOTOBHOCTh K aKTHBHOMY yYacCTHIO B OOCYXIIEHHUU OOIIECTBEHHO 3HAYUMBIX U ITHUECKUX
po0JieM, CBS3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

— OCO3HAHUE BAKHOCTU MOPATBbHO-3TUUECKUX MPUHIIUIIOB B JEATEIbHOCTH YUEHOTO;

3) 3cTeTH4YecKOro BOCIIUTAHMS

—BOCTIPUATHE ICTETUYECKUX KauecTB (PU3MUECKOW HayKH: e€ rapMOHHUYHOIO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 NO3HAHUSA:

—OCO3HAHHE ILIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHWS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIEH COCTABIISIIOLIEN KYJIbTYPBI,

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECa K UCCIIEI0BATENbCKON AeITeIbHOCTH;

5) dopMupoBanus KyJbTYpPbl 310POBbS U IMOLUOHAJBHOTO 0J1IAr0NOJIYYHsI:

—OCO3HAaHHE IIEHHOCTH Oe30macHoro oOpa3a JKW3HM B COBPEMEHHOM TEXHOJOTMYECKOM
MUpe, BXKHOCTH MPaBUJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JIOPOTax, C AJICKTPUUECKUM U
TEIJIOBBIM 000pYZI0BAaHUEM B JOMAIIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa pedIeKCUU, IPU3HAHKE CBOETO MpaBa Ha OMIMOKY U TaKOro
JKe MpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

—aKTUBHOE y4yacTHe B PEIEHUHU MPAKTUYECKHUX 3a/1ay (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHu3aIy, TOpo/ia, Kpas) TEXHOJIOTHYECKON U COIMaIbHOM HAIIPaBICHHOCTH, TPEOYIONIUX B TOM
qrcie U PU3NIeCKUX 3HAHUM;

— MHTEpEC K MPAKTUUECKOMY U3YUCHHIO TPOQPECCUil, CBA3aHHBIX C (PU3UKOI;

7) 3K0JIOTMYEeCKOT0 BOCTTUTAHUSA:

—OpUEHTalMsl Ha MpUMEHEeHHe (U3MUECKUX 3HAHUM N pelleHus 3ajad B o01acTu
OKPY’KaIOIIEeH Cpenbl, TUIAHUPOBAHUS TTOCTYNKOB M OIEHKM WX BO3MOKHBIX TMOCJIEICTBUI IS
OKpPY’KaloIllel Cpeabl;

— 0CO3HAHHUE TJIO0ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEM U IMyTeH UX pelIeHUs;

8) axanTanuu K U3MEHSIIOIMMCH YCJIOBUSAM COLMAIBHON U MPUPOIHOM CPebl:

—TMOTPEOHOCTh BO B3aUMOACWCTBUM TPHU BHIMOJHEHUH UCCIEJOBAHUA M TMPOEKTOB
($U3HYEeCKON HAMPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

— [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ACSITEIbHOCTD;

—TOTPeOHOCTh B (DOPMHUPOBAHMH HOBBIX 3HAHWM, B TOM 4YHUCIE (OPMYIUPOBATH HJICH,
MIOHSTHUS, TUTIOTE3BI O (PU3UIECKUX OOBEKTAX U SIBJICHUSX;

— O0CO3HaHUE AePHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

— IUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PH3UYECKUX 3HAHUH;

— CTpEMJICHHE aHAJTU3UPOBATh M BBISBIATH B3aMMOCBSI3H TTPUPOJIBI, OOIIECTBA M SKOHOMUKH,
B TOM YHCIIE C HCIOIh30BaHUEM (PU3NUECKUX 3HAHUM;

—OIIEHKA CBOMX JIEUCTBUM C YYETOM BIHMSHHUS HAa OKPYXKAIOIIYI0O CPEAy, BO3MOXKHBIX
ri100abHBIX TTOCIIEACTBUM.



METAINIPEIMETHBIE PE3YJIbTATBI

B pe3ynbraTe ocBOCHHS ITPOrpaMMBI 10 (pr3uKe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
y obOydatorierocst OyayT c(hOpMHPOBAHBI MeTANPeAMEeTHbIE Pe3yJbTAThI, BKIOYAIOIINC
MIO3HABATEJIbHBIC YHHUBEpCAJIbHBbIC y4eOHBIE JEHCTBUS, KOMMYHHKATHBHBIE YHHMBEpCAJIbHBIC
y4eOHbIC ICHCTBYSI, PEryJIATHBHbBIC YHUBEPCATIbHbIC YICOHbIC ACHCTBHS.

ITo3HaBaTe/IbHbIE YHUBEPCAJTbHBLIC y‘leﬁl—[]:ple JeCcTBUA

ba3oBble Jloruyeckue 1eicTBUSA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHH);

YCTAaHABJIMBATh CYIIECTBEHHBIM MpPU3HAK KiIacCU(UKALMU, OCHOBAHHA IS 000OLICHUS U
CpPaBHEHUS,

BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHSI B pacCMaTpUBaeMbIX (akTaxX, TAHHBIX M
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJIATh TIPUYUHHO-CJICJICTBEHHBIE CBA3M TPU  M3YYCHHH (U3MYECKUX SIBICHUN U
MPOLIECCOB, JeNIaTh BBIBOJBI C UCIOJIb30BAHUEM JEAYKTHUBHBIX U WHIYKTHBHBIX YMO3AKIIOUCHHIA,
BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3SIX (PHU3NUECKUX BEIHUYHH,

CaMOCTOSITENIbHO BbIOMpaTh Crocod perneHus yuyeOHOW (u3mueckod 3anadyu (cpaBHEHUE
HECKOJIbKMX BapUaHTOB peEIICHUs, BBIOOp HamOojee MOAXOMALIET0 C YYETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckne 1eiCTBUSA:

MCII0JIb30BaTh BOIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT TO3HAHNUS;

MPOBOAMTH MO CaMOCTOSTEIbHO COCTABICHHOMY IUIAHY OIBIT, HECJIOKHBIM (u3nyeckuit
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BAaHUE (PU3UUYECKOTO SIBICHUS;

OLICHMBAaTh Ha MPHUMEHUMOCTb U JIOCTOBEPHOCTh HH(OpPMAIMIO, MOJYUYEHHYIO B XOJ€
MCCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIHpPOBaTh 0OOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO
HaOJI0IeHNUs, OIIbITA, UCCIIC0BAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JallbHEHIEe pa3BUTHE (PU3NYECKUX IPOILIECCOB, a TaKkKe
BBIIBUTATh TPEINONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

OPUMEHATh pa3lWYHble METOJbl, MHCTPYMEHTHl W 3alpoChl MpH TOHCKE U 0TOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YUETOM IpeAIoKeHHOM yueOHo! (hu3nueckoi 3a1auu;

AHAIM3UPOBAThH, CUCTEMATU3UPOBATh U MUHTEPIPETHPOBATH HH(DOPMAIIMIO PA3THUHBIX BUIOB
u GopM Ipe/ICTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (QOpMy TMpelacTaBieHHs HHPOpMAIHH U
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIOKHBIMU CXEMaMH, AMarpaMMaMy, WHOW rpadukoi u ux
KOMOHMHAIIUSIMH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

B X0JIe 00CYXJeHHs yueOHOro MaTepuaia, pe3yJbTaToB Ja0opaTOpHbIX padOT U MPOEKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMON TeMbl U BBICKA3bIBaTh MWJIEW, HallEJICHHbIE Ha
peleHne 3aaui 1 moJiiepskaHue 0i1aroxenareIbHOCTH OOLIeHNUS;

COTIOCTABJISITh CBOM CYXKJEHHS C CYXJACHUSIMU APYTUX YYaCTHUKOB Juajora, 0OHapyXuBaTh
pa3ianune ¥ CXOJICTBO IMO3ULINNI;

BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



MyOJIMYHO TPEJCTABRIATh PE3YJIbTAaThl BHIMOJIHECHHOTO (PH3UYECKOTO OMBITAa (IKCIIEPUMEHTA,
WCCJICIOBAHWSI, IPOCKTA);

MOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON W WHIWBHIyaJIbHOW PabOTHI MPHU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

NPUHUMATh IICJIM  COBMECTHOM JICATCIIBHOCTH, OpPraHW30BBIBATH JCHCTBHS IO €€
JOCTIIKEHUIO: PACIpeleNaTh POJIH, OOCYX IAaTh MPOIECCHl W PE3ylIbTaThl COBMECTHOW pPabOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIOIEH;

BHITIOJHATh CBOIO 4YacTh pabOThI, JOCTUTAs KAYECTBEHHOTO pe3ylibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAMHHUPYS CBOM JICUCTBHUS C APYTUMH YICHAMH KOMAaH/IbI;

OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3amnus:

BBISIBIISITH TPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHTYalUsX, TPEOYIONUX JUIS PEIICHHS
(bu3nuecKknux 3HaHUMH;

OPUEHTUPOBATHCS B PAIUYHBIX NOAXOAaX MPUHSITHS pelIeHNH (MHIMBUYaIbHOE, IPUHSTHE
pelLIeHUs B IpyIe, IPUHATUE PEIIeHUH rpyMIoi);

CaMOCTOSITENIFHO  COCTaBIISITh QJITOPUTM pEIICHUS (QU3MUECKOW 3aJaud WM TUIaHa
UCCIICIOBaHMS C YYETOM MMEIOLIUXCS PECYypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
IIpeJIaracMble BApUAHTBI PEILICHMI;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJVIEKT:

J1aBaTh a/IEKBaTHYIO OLIEHKY CUTYallUU U IpeiaraTh IJ1aH €€ H3MEHEHMUS,

OOBSICHATh TPUYMHBI JOCTHKEHMS (HEJOCTHDKEHHUS) PE3YNIbTAaTOB JAEATEIbHOCTH, J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHHS (PU3HUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, W3MEHUBLIMXCA CHUTYyallMi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JPYroro 4YesioBeKka B XOJI€ CIOpa MU AUCKYCCUU Ha HAyYHYIO TEMY,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

IPU3HABaTh CBOE MPaBO HA OMIMOKY MPHU PelICHUH (U3MUECKUX 33/1a4 WIN B YTBEPKICHUIX
Ha Hay4HbIE TEMbI M TaKOE e MPaBo IPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 7 KJjacce IpeJIMETHBIC pE3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OoTpaxkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BATh MOHATHS: (U3WUYSCKHUE U XUMHUYCCKHE SIBICHUS, HAOIIOJICHNAE, SKCIICPUMEHT,
MOJIeb, TUIOTE3a, CIUHUIBI (DU3MYECKUX BEIMYMH, aTOM, MOJIEKYylla, arperatHble COCTOSHHUS
BemecTBa (TBEPAOE, IKUIKOE, Ta3000pa3HOE), MEXaHW4YeCKoe JBWKeHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSMOIMHEHHOE), TPACKTOPHS, PaBHOJICHCTBYOIAs cuiia, nedopmanus (ynpyras,
MJIACTHYECKast ), HEBECOMOCTbh, COOOIIAIOIINECS] COCY/IBI;



pasnnyate sBieHUs (IudQy3us, TEIIOBOE IBMKEHHME YacCTHIl BEUIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JABM)KEHUE, UHEPIIMS, B3aUMOACHCTBUE TEJl, PABHOBECHUE TBEPABIX TEJ C
3aKpEIJICHHOM OCBIO BpALICHMs, Iepeada JaBJIeHUS TBEPABIMM TEJIaMH, KUAKOCTAMHU U ra3ami,
aTMoc(epHoe TaBJIeHUE, IIABAaHUE TEJN, NMPEBPAIICHUS MEXaHUYECKON PHEPTruu) MO OMHUCAHUIO MX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX AAHHOE (PU3UUYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NUYECKUX SIBICHUH B OKPYKAIOLIEM MHUpPE, B TOM
yucie (GU3NYECKUE SIBICHUS B IPUPOAE: MPUMEPHI IBUKEHUS C PA3IUUYHBIMU CKOPOCTSIMU B KUBOH
U HEXKUBOW TPUPOAE, JACHCTBHE CHIIBI TPEHUS B NPHUPOJAE U TEXHUKE, BIMUAHUE aTMOC(epHOro
JIaBJICHUS] HA JKUBOW OpraHu3M, IUIaBaHUE PbIO, pplYard B TeJle Y€JIOBEKa, IPU 3TOM IEPEBOJIUTH
NPaKTUYECKYIO 337ayy B y4eOHYIO, BBLACIATH CYIIECTBEHHBIE CBOWCTBA (MpU3HAKK) (PU3MUECKUX
SIBIICHHI;

OINKCBHIBATh M3YYEHHBIE CBOMCTBA TEN W (PU3UUECKUE SIBJICHUSA, HCIONB3YsS (U3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEHSISI CKOPOCTh, CUIIA
YIOPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHila TPEeHHUsd, JaBieHue (TBEPAOro Tema, >KUIKOCTH, rasa),
BBITAJIKMBAIOIAs CHJIA, MeXaHHuyeckas paboTa, MOILMHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3 PHUIMEHT TOIE3HOTO JACHCTBUS MEXaHM3MOB, KHHETUYECKAasi W MOTEHIMAIbHAS SHEPTHs), MpH
OIKCAaHUU NPABUILHO TPAKTOBATh (PU3NUYECKUN CMBICI MCIIOJIb3YEMbIX BEJIIMYMH, UX 0003HAYEHUS U
eIMHUIBl (PU3MYECKUX BEIMYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE MAHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH IpadUKU H3YYEHHBIX 3aBUCUMOCTEH (U3MUECKUX
BEJIMYUH;

XapakTepu3oBaTh CBOWCTBA Tell, (PU3MUECKUE SIBJICHMS M IPOLECCHI, MCIIOJb3Ys IMpaBUiIa
CIIOKEHMs cuil (BIOJIb OJHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumena, mpaBuiIo
paBHOBecHsl pbluara (0JI0Ka), «30JI0TO€ MPaBWIO» MEXAHWKH, 3aKOH COXPAHEHHUS MEXaHHYeCKOM
SHEPTHUH, IIPHU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIMCBHIBATh €0 MaTEMAaTHYECKOE
BBIPAKCHHUE;

OOBSACHATh (PU3MYECKHUE SBICHUS, MPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallull IMPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHO-CICICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE W3 1—2 JOTMYEeCKUX IIaroB ¢ oOmopod Ha |—2 U3ydyeHHBIX CBOICTBa
(bu3nUecKux sBICHUH, GPU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemath pacy€THbIe 3a1a4k B 1-2 AefcTBUSL, UCTIONb3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE
¢u3nyeckne BEIWYMHBI: HA OCHOBE aHajM3a YCJIOBHUS 33/Ja4yM 3alMChiBaTh KpPaTKOE YCJIOBHE,
MOJICTABJIATh (PU3NYECKUE BEIUYUHBI B (DOPMYJIBI U MPOBOAUTH PacuéThl, HAXOIUTh CIIPABOYHBIE
JTaHHbIEe, HeOOXOAUMBIE JUISl PEIIeHUs 3a]a4, OLIEHUBATh PEAIMCTHYHOCTh NOTYYEHHOM (PU3NUECKOM
BEJIMYUHBI,

pacrio3HaBaTh MpoOJIEMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOLIM (HU3UUYECKUX METO/I0B, B
ONMCAHUU HCCIIEIOBaHUS BBIICIATH MPOBEPSIEMOE NPEANoioKeHne (TUMOTe3y), pa3iudarh H
UHTEPIPETUPOBATH MOJTYUYEHHBIH Pe3yNbTaT, HAXOAUTh OMIMOKU B XOJI€ OMbITA, JAEJaTh BHIBOJBI 110
€ro pe3yibTaTaM;

IPOBOJUTH OIBITHI MO HAOIIOACHUIO (PU3MUYECKUX SBICHUA MM (U3NUYECKUX CBOWUCTB TEII:
bopMynupoBaTh MpOBEpPSEMbIE MPEANOJNOKEHUs, COOMpaTh YCTAaHOBKY U3 MPEIOKEHHOIO
000pyI0BaHUs, 3aUCHIBATH X0 ONbITa U (OPMYIUPOBATH BHIBOJIBI,

BBIMOJHATh TNpsSMble M3MEPEHHUs PAcCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa, CUJIbl U
TEMIIepaTypbl C MCIOJb30BAaHHEM AaHAJOTOBBIX M LU(POBBIX NMPHOOPOB, 3aIUCHIBATh MOKa3aHHS
PUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI;

IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (M3WYECKOH BETUYMHBI OT JAPYrod C
UCIIOJIb30BaHUEM MPSIMBIX H3MEPEHUU (3aBHCHUMOCTH IYTH PaBHOMEPHO ABHXKYIIETOCS Tela OT
BPEMEHHU JBIDKEHHs Tejla, CUJIBl TPEHHUS CKOJIBKEHHsS OT Beca Teja, KadecTBa 00paboOTKu
MIOBEPXHOCTEN TEJI M HE3aBUCUMOCTH CUJIBI TPEHHSA OT IUIOIAAM CONPHUKOCHOBEHUS TEJl, CHJIBI
YIPYTOCTH OT YAJUHEHHUS IPYKUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMA MOTpyKEHHOH yacTu Tena u



OT IUIOTHOCTH JKHUIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH TeNa, OT TIYyOWHBI, Ha KOTOPYIO
MOTPY)KEHO TeJO, YCIOBUH IJIaBaHUs Tell, YCIOBUI paBHOBECHs pbluara M OJIOKOB), Y4aCTBOBATh B
IUITAHUPOBAHUM Y4E€OHOTO HCCIIEIOBaHMs, COOMPATh YCTAaHOBKY W BBIIOJHATH M3MEPEHHS, CIEIys
NPEUVIOKEHHOMY IIJIaHy, (UKCHUPOBATh pE3yabTaThl MOJYYEHHOW 3aBHCHUMOCTH (PU3MUYECKUX
BCJIMYMH B BHUJAE TMPEUIOKCHHBIX Tabiaull © TpaduKoB, AenaTh BBIBOABI IO pE3yJbTaTam
UCCIIC/IOBAHMS,

IPOBOANTH KOCBEHHBIC H3MEPEHUs (pU3NIecKnX BEJNYNH (IUIOTHOCTH BELIECTBA KHUIKOCTH U
TBEPIOTO TENa, CUJIa TPEHUS CKOJBKEHHs, JaBlICHHE BO3yXa, BBITAIKHBAIONIAS CHJIA,
JCUCTBYIOIIAS Ha MOTPY)KEHHOE B JKUAKOCTH TEJO, KOAX(P(UIMEHT MOJIE3HOTO JEUCTBHS MPOCTHIX
MEXaHHU3MOB), CJIEIys NPEII0KEHHON MHCTPYKLIUHM: NpPU BBINOJIHEHHH W3MEPEHU coOupath
9KCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIISTH 3HAUCHHE HCKOMOI BEJTMYHMHBL;

cOOITIO/IaTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ J1a00opaTOpHBIM 000PYI0OBaHUEM;

yKa3bIBaTh MPHHLUIBI ACHCTBUS NMPHUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECcs] COCY/bl, OapoMeTp, pbluar, NMOJBM)KHBIM W HETMOABIKHBIA OJIOK,
HaKJIOHHAsI TUIOCKOCTB;

XapaKTepu30BaTh NPUHIMUIIBI JICHCTBUS M3YYCHHBIX PUOOPOB U TEXHUYECKUX YCTPOWCTB C
OIOpOH HAa UX OMHCAHHS (B TOM YHCIIE: MMOAMINITHUKH, YCTPOMCTBO BOAOIPOBO/A, THAPABINICCKUH
pecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), HMCIOJIb3Ysl 3HAHHUS O CBOWMCTBAX
(du3rYecKuX SBICHUI U HEOOXOAUMbIE (PU3NUECKHIE 3aKOHBI U 3aKOHOMEPHOCTH;

HPUBOJUTH TIPUMEPBI (HAXOAUTH HHPOPMALMIO O TPUMEpax) MPaKTUIECKOTO UCIIOIb30BAHUSI
(du3ryeckux 3HAHUN B MOBCEIHEBHOH JKM3HU ISl oOecnedeHns 0e30MacHOCTH MPU OOpaIleHHu C
npudopaMu ¥ TEXHHYCCKMMH YCTPOMCTBAMH, COXPAaHEHHs 3J0POBbS M COOJIIOJCHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLICH Cpesie;

OCYILIECTBIISATH OTOOP UCTOYHUKOB MH(OpManuu B IHTEpHETE B COOTBETCTBUU C 3a/IaHHBIM
MOMCKOBBIM 3alIpOCOM, Ha OCHOBE HWMEIOUIMXCS 3HAaHUW W TYTEM CpaBHEHHS pa3JIMYHBIX
UCTOYHHMKOB BBIJICIATh HMHGOPMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEYMBOW MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TPH BBIMOJHCHUM YUYCOHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(GHU3MYECKOTO COAEpKaHMs, CIIPaBOYHBIE MaTepHalIbl, peCypchl ceTu MIHTepHeT, BIaaeTh npuéMamMu
KOHCIICKTHPOBAHHUS TEKCTA, TIPeoOpa3oBaHusi HHPOPMAIIMU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIC KpaTKHE NHCBMEHHBIE M YCTHBIE COOOLIEHUS Ha OCHOBE 2—3
UCTOYHHKOB HMH(pOpPMAIMK (U3MUSCKOTO COJCPIKAHHS, B TOM YHCJIE MyOJMYHO JeNaTh KpaTKUE
COOOIIEHHsT O pe3ylbTaTaX MpPOEKTOB WIM YYeOHBIX HCCIEAOBAaHUN, IpPH JTOM TPAMOTHO
UCIIOJIb30BAaTh W3YYCHHBIH TMOHATHUHBIA amnmapat Kypca (HU3UKH, COMPOBOXIATH BBICTYIUICHHUE
MIPE3EHTALUEN;

IpU BBINIOJHEHUH YYeOHBIX TPOEKTOB W HCCICAOBAHUN paCIpenessaTh O0S3aHHOCTH B
TpyIIE B COOTBETCTBUH C IMOCTABICHHBIMU 33/1a4aMU, CIICJUTh 3a BBIOJHEHUEM IUIaHA JICHCTBUH,
aJIcKBaTHO  OIICHWBATh COOCTBEHHBIM BKJIaJ B  JCSTEIbHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, YIUTHIBAsE MHEHHE OKPYKAIOIHX.

K koHiy obOydenuss B 8 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh TMOHATHS: Macca M pa3Mepbl MOJEKYJ, TEINJOBOE JBH)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHHSI BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HbIE Tela, HACHIILEHHBIN 1
HEHACBIIIEHHBI Map, BIAXHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHSS DSHEPIus, TEIIOBOM
JBUTATEb, DJJIEMEHTApHBIM D3JIEKTPUYECKUH 3apsl, DSJEKTPUYECKOe II0JIe, IPOBOAHUKU U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3J1€KTPUYECKUN TOK, MArHUTHOE I0JIE;



pasnnyath sBIEHUSA (TEIUIOBOE paclIMpeHHe M CXKaTue, TeIuloneperada, TemIoBOe
paBHOBECHE, CMauMBaHME, KallWJUIAPHBIE SIBJICHUS, WCIApeHHe, KOHJAEHcallus, IUIaBJICHUE,
KpUcTalu3anus (OTBepJeBaHUE), KUIIEHHE, Terulonepeaadya (TeIIonpoOBOJHOCTb, KOHBEKIIMS,
U3IY4YEHUE), DIIEKTpU3alMs Tel, B3aUMOJCHCTBHE 3apsloB, ACHUCTBUS DIEKTPUYECKOIO TOKA,
KOPOTKOE€ 3aMblKaHUE, B3aMMOJICHCTBHE MAarHUTOB, JEHCTBHE MAarHUTHOIO IOJIsSI HA NMPOBOAHUK C
TOKOM, 3JIEKTPOMAarHuWTHasi MHIYKIMS) 110 ONMCAHMIO HX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NUYECKUX SIBICHHHA B OKPY)KAIOLUIEM MHUpE, B TOM
yuciae (Gu3nueckue sBIEHHUS B MPUPOJE: NMOBEPXHOCTHOE HATSIKEHUE M KANWUISPHBIE SBICHUS B
Ipuposie, KPUCTALUIBI B mpupone, usinydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI,
o0Opa3oBaHue POCHI, TyMaHa, UHEs, CHEra, 3JIEKTPUYECKUe sIBJICHHUs B aTMocdepe, IEKTPUUECTBO
KHUBBIX OPTaHU3MOB, MATHUTHOE TI0JI€ 3eMJIH, Ipeii( MOIFOCOB, POJIb MArHUTHOTO TOJIS JUIS KU3HH
Ha 3emJie, MOJIIPHOE CUSHUE, IPU ATOM NEPEBOAUTH NPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIICIATh
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUH;

OINUCBHIBATh M3YYEHHbIE CBONCTBA Tel W (PU3UUECKUE SIBJICHUSA, HUCIOJb3Ys (U3NYECKHE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSISI dHEPrus, KOJMWYECTBO TEIUIOTHI, YAENbHAas TEIIOEMKOCTb
BEIIIECTBA, yJIeJIbHAs TEIUIOTA IUIABJICHUS, y/AeIbHAs TEIJIoTa MapooOpa3oBaHusl, yAeabHas TEIoTa
CrOpaHusl TOIUIMBA, KOX(PQUIMEHT TIIOJE3HOTO IEHCTBUS TEIJIOBOH MAIIMHBI, OTHOCHUTEIbHAS
BJIQXKHOCTh BO3/yXa, JJIEKTPUYECKUH 3apsja, Ccuila TOKa, JJIEKTPUUECKOE HaIpsUKEHHeE,
COIIPOTHBIICHUE IPOBOJHMKA, YAEIbHOE CONPOTUBICHHUE BelIeCTBA, padoTa M MOIIHOCTb
3JIEKTPUUECKOr0 TOKa), MPU ONMCAHUU MPABHIBHO TPAKTOBAaTh (PU3NUYECKUNA CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, O0O3HAYCHHUS W EIUHHIBI (PU3MYECKHX BEIMYHMH, HaXOIUTHh (HOPMYJIBI, CBS3BIBAIOIIHE
JaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTUMH BEIMYUMHAMHU, CTPOMTH TpapUKH H3y4EHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEITHYHH;

XapakTepu3oBaTh CBOMCTBA Teld, (U3NYECKUE SIBICHUS U MPOLECCHl, UCIOIb3ys OCHOBHbBIE
MOJIO’KEHUSI MOJIEKYJISIPHO-KHUHETUYECKOW TEOPUU CTPOEHMS BEIIECTBA, MPUHLHUI CYNEPHO3UINU
nojei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa JiIsl y4acTKa LeMH, 3aK0OH
Jlxoyns—JleHna, 3aKOH COXpaHEHHs SHEPTUH, IIPH ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
Y 3aIIMCBIBATh €0 MaTEMaTHUECKOE BBIPA)KEHHUE;

00BSACHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYyalul
IIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATE IPUYMHHOCIEACTBEHHBIE CBSI3H, CTPOMTH
0o0BsicHeHHEe U3 1—2 JOrMYecKuX IIaroB C OMOpoM Ha 1—2 H3y4YEHHBIX CBOMCTBA (U3NUYECKUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3a/1au B 2—3 NeMCTBUS, UCHIOIb3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOLINE
¢u3nyeckne BEIWYMHBI: Ha OCHOBE aHajM3a YCJIOBHUS 33/Ja4yM 3alMChIBaTh KpPaTKOE YCJIOBHE,
BBISIBJISITH HEJIOCTATOK JAHHBIX JJISl PEIIEHUs 3a/1a4M, BBIOMPATh 3aKOHBI U (OPMYJIIbl, HEOOXOIUMBbIE
JUIs €€ peleHus, MPOBOIUTh PACUEThl U CPABHUBATH MOJYYCHHOE 3HAUEHUE (PU3NUECKON BETUUHUHBI
C U3BECTHBIMU JJAHHBIMU;

pacrio3HaBaTh NMPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPH TMOMOLIM (U3NYECKUX METOJIOB,
UCIIONIb3YSl OINMCAaHWE UCCIENOBAHMs, BBIACIATH IPOBEPSEMOE MPEANOIOKEHHE, OICHUBATh
IIPABUJIBHOCTD MOPSsIIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIENIaTh BBIBOIBI;

IIPOBOAMTDH OMBITHI MO HAOMIOJEHUIO (PU3UYECKUX SIBICHUN WIN (U3NYECKUX CBOMCTB TEJ
(KanmuJUIIpHBIE SABJICHMS, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro o0b&éMa, TeMrepaTypbl, CKOPOCTH
mpolecca OCTHIBAaHUS M HArpeBaHUs IMPU H3JIYyYEHUH OT LBETa M3JIydaromied (MOTJIomaronieil)
MOBEPXHOCTHU, CKOPOCTh MCHIAPEHUS BOJBI OT TEMIEPATYPHI )KUJIKOCTH U IUIOLIAN €€ IOBEPXHOCTH,
AIIEKTpU3ALMA Tel W B3aUMOACHCTBHE AJIEKTPUUYECKUX 3apsA]0B, B3aHMMOJICHCTBUE MOCTOSIHHBIX
MarHuToB, BU3yaJIM3alysl MarHUTHBIX IOJIEH MOCTOSIHHBIX MarHUTOB, JEHCTBUS MarHUTHOIO IOJIA
Ha IMPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHWTa, CBOMCTBA JIEKTPOABHUIaTeNs MOCTOSHHOTO



TOKa): (hOpPMYJIMPOBATH IPOBEPsEMBbIE MPEANONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEATIOKEHHOTO
000pyI0BaHUsl, ONMCHIBATH X0/ ONBITA U ()OPMYITHPOBATH BHIBOIBI;

BBITOJIHATH IPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIbHON BJIAKHOCTU BO3/yXa, CHUIIbI
TOKa, HAIMPSDKEHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MYECKHX BEIHYHH,
CpaBHUBATb PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIEJAOBAHUE 3aBUCUMOCTH OJHOW (DM3MYECKON BEIMYMHBI OT JPYroil c
UCIIOJIb30BAHUEM HPSMBIX U3MEPEHUH (3aBUCUMOCTbH CONPOTUBIIECHUS MPOBOJHUKA OT €ro JUIMHBI,
IJIOMIAU IIONEPEYHOr0 CEYECHMS U YAEIbHOIO CONPOTUBIICHUS BEIECTBA IIPOBOJHMKA, CHIIBI TOKA,
UAYLIETO Yepe3 IPOBOAHMK, OT HAIPSKEHUS HA IPOBOJHUKE, UCCIECIOBAHNE TOCIEI0BATEIIBHOTO U
[apaJuIEJIbHOTO COEMHEHUIN MPOBOJHUKOB): IJIAHUPOBATh HCCIIEOBaHUE, COOMPATh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, Clenys NPeAoKEHHOMY IJIaHy, (MKCHUPOBATh pe3yJbTaThl MOITY4YEHHOU
3aBHCHUMOCTH B BHJIE TaOJIUI] U TpaUKOB, eJIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEIUYMH (ylIelbHas TeII0EMKOCTb
BEIIIECTBA, COMPOTHBIIEHUE IPOBOJHHIKA, padOTa M MOITHOCTh JIEKTPHUECKOTO TOKA): TUIAHUPOBATH
U3MEpPEHUs, cOOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs NPEAJIOKEHHOH HHCTPYKLHUH, U
BBIYMCIIATh 3HAYEHUE BEJIUYMHBI,

co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH IpU paboTe ¢ 1a0opaTOpPHBIM 000pYI0BaHUEM;

XapaKTepU30BaTh MPUHLIUIIBI AEUCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOpPOil Ha UX ONHUCaHMs (B TOM YHUCIIE: CUCTEMa OTOIUICHHs JJOMOB, TUTPOMETp, MapoBasi TypOHHa,
aMIepMETp, BOJIBTMETP, CUYETUMK OJJIEKTPUUYECKOW DHEPIHH, 3JIEKTPOOCBETHTENbHbIE HPHOOPHI,
HarpeBaTelbHbIe JIEKTPONPUOOPHI (IPUMEpPHI), SIEKTPUUECKUE MPETOXPAHUTENH, IIEKTPOMArHUT,
AIIEKTPOABHUTATENh TOCTOSHHOTO TOKA), MCIIONB3YsS 3HAHUS O CBOMCTBAX (PM3MUECKUX SBICHHUNA U
Heo0Xo1uMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh [IPOCThIE TEXHUYECKHE YCTPOUCTBA U M3MEPUTENIbHbIE IPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, JABUraTeNb
BHYTPEHHEI0 CrOpaHMsi, 3JIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUYECKUX Lenen ¢
MOCJIEI0BATEIbHBIM U MApaJUIEIbHBIM COEMHEHUEM HJIEMEHTOB, pa3iindas yCIOBHbBIE 0003HAUCHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

IPUBOANUTH MPUMEPHI (HAXOUTh HHPOPMALIUIO O TPUMEPAX) MPAKTUYECKOTIO HCII0JIb30BAHMS
¢u3nyecKuX 3HAHUU B MOBCEIHEBHOMN XU3HU JUIs oOecriedeHusi O€30MacHOCTH MpU OOpalEHUH C
npubopaMu W TEXHUYECKHMMM YCTPOHCTBaMH, COXpaHEHHUs 370pOBbS U COOJIOJCHHUS HOPM
HKOJIOTUYECKOT'O MTOBEJICHUS B OKPYKAIOLIEH Cpelie;

OCYILECTBIIATh MOMCK HMHGpOpManuu (U3UUECKOro cojepxkaHus B VHTepHeTe, Ha OCHOBE
UMEIOUINXCS 3HAHUM M MyTEM CpaBHEHUS JIOMOJHUTENbHBIX HCTOYHUKOB BBLACIATH MH(OpMaIHIO,
KOTOpasi ABJISETCSA MPOTUBOPEUUBOM MM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MpPH BBIMOJHEHUN Y4YeOHBIX 3aJaHUM HAY4YHO-TIOMYJSPHYIO JIUTEPATYpy
(bu3nUecKoro cojaepx aHus, CripaBOYHbIE MaTepHalibl, pecypchbl cetu MHTepHeT, BnajeTs npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi UH(YOPMALIUU U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE NHCbMEHHBIE U KpaTKHe YCTHBIE COOOLIeHHs, 0000mas
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHUKOB (DM3MUECKOTO COJEp)KaHUS, B TOM YHUCIE IMYOJINYHO
IIPEACTABIIAT PE3YJILTATHI IPOEKTHON WIIA MCCIIEI0BATEIBCKON NEATEIbHOCTH, IIPH TOM I'PaMOTHO
UCIIOJIb30BaTh HM3y4YEHHBIH MOHATUHHBIN ammaparT Kypca (HU3WKH, COMPOBOXAATh BBHICTYIUICHHE
MPE3EHTALUEM;

IpU BBHIMOJIHEHUH Y4YEOHBIX TIPOEKTOB W HCCIENOBaHUN (U3MUECKHX IPOIIECCOB
pacrpenenaTs 00sS3aHHOCTH B IPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMU 3aJjauaMH, CIEIUTh 3a
BBIMIOJTHEHHEM IUTaHa JIEUCTBUN M KOPPEKTUPOBAThH €r0, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIa]l
B JIEATEIBHOCTD T'PYIIIbI, BHICTPAUBAaTh KOMMYHUKATHUBHOE B3aUMOJIEHCTBHUE, MPOSIBIISISI TOTOBHOCTD
paspemniaTh KOH()IUKTHI.



K kxoHumy oOydeHus B 9 kJiacce nmpeJMeTHbIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

UCMONb30BaTh  IOHATHS: CHUCTEeMa  OTcuéra, MaTepualbHas TOYKa, TPaeKTOpus,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JBWXEHHUA, Aedopmarus (ympyrasi, IiacTU4ecKas), TpEHHeE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U TEpEerpy3kH, LEHTP TSDKECTH, aOCOJIIOTHO
TBEPJIOE TEJO, LIEHTP TSHKECTU TBEPAOrO Tejla, PaBHOBECHE, MEXaHUYECKHE KOJeOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa 3JIEKTPOMarHUTHBIX BOJIH, CBET,
ONMU30pYKOCTh M JAIbHO3OPKOCTh, CIIEKTPHl HCITYCKaHWS W TOMJIOmEeHHs, anbda, Oera- u
ramMMa-u3J1y4eHUsi, U30TOIIbl, SiIepHAs YHEPIeTHKA;

pa3iauyaTh SBICHHS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE JIBUXKEHHE, CBOOOIHOE MaJeHHUE TEJ, PABHOMEPHOE IBHIKEHHE
0 OKPYXHOCTH, B3aMMOJCHUCTBHE TEJN, pPEAKTUBHOE JIBUKCHHE, KOJICOATEIbHOE JIBHKCHHE
(3aTyxarolye M BBIHYXJIEHHbIE Koje0aHMs), PE30HAHC, BOJIHOBOE JBMD)KEHHE, OTPa)KCHUE 3BYKA,
IOPSIMOJIMHEMHOE pacnpoCTpaHEHUE, OTpPaKEHHWE U IPEJIOMJIEHHE CBETa, I0JHOE BHYTPEHHEE
OTpa’keHHE CBETa, pa3jIoKeHUEe Oeoro cBeTa B CIEKTP M CJIOXKEHUE CIEKTPAJIbHBIX LIBETOB,
JUCIIEpCUsl CBETa, ECTECTBEHHAas paJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa
U3JIY4EHUs) MO OMMCAHHIO MX XAPaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOLINX
JTaHHOE (PU3HYECKOE SBJICHHE;

pacrio3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKpY)KalolleM Mupe (B TOM
yrcae (U3NYECKHe SBJICHUS B TPUPOJC: NPWIMBBI M OTJIHBBI, JBMKeHHE IutaHeT CoiHeuHOMH
CHUCTEMBl, PEAKTUBHOE JBWKCHHME JKUBBIX OPraHU3MOB, BOCHpPHUSATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHHE, CEIICMUUECKHUE BOJIHBI, IIyHAaMH, 3X0, LIBETA TeJ, ONTUYECKUE SIBJICHUS B IPUPOJIE,
Ouonornyeckoe JecTBUE BHUIUMOIO, YIbTPa(pUOJIETOBOTO M PEHTIEHOBCKOIO M3IIyYEHHH,
€CTECTBEHHbIN PaJMOaKTUBHBIN ()OH, KOCMHUUYECKHE JIy4d, PaJMOAaKTUBHOE W3Iy4YE€HUE MPHUPOJHBIX
MHUHEpaJIOB, ACWCTBUE PaJIMOAKTUBHBIX M3JIyUYE€HHUI Ha OpraHu3M YeJOBEKa), IPH 3TOM MEePEBOAUTH
MPAKTUYECKYIO 3a/lady B Y4eOHYIO, BBIAENSTH CYIIECTBEHHbIE CBOWCTBA (IPU3HAKU) (PUINUYECKUX
SIBIICHUI;

ONMCHIBATh M3yUYEHHBIE CBOWCTBA TeNl M (PU3MUECKHUE SIBICHMS, HCHONB3YS (PU3NYECKUE
BEJIMYMHBI (CPEeIHSAST M MIHOBEHHas CKOPOCTb Tejla IMPU HEPAaBHOMEPHOM JIBUKEHMH, YCKOPEHHE,
nepeMenieHue, myTh, yriioBas CKOPOCTh, CHJIa TPEHMSI, CUJIa YIIPYTOCTH, CHIIAa TSHDKECTH, YCKOPEHHE
CBOOOJTHOTO Ma/IEHUs, BEC Tella, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHW4YecKast padoTa U MOIIHOCTb,
NOTEHLMAJbHAsl PHEPIUs Tejia, MOJHATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHLHUAIbHAs SHEPTus
CKATOM NPYKMHBI, KMHETUYECKasi DHEPIUs, IOJHAs MEXaHWYecKas JHEprus, Mepuoj] M 4YacToTa
Koje0aHuM, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb
NPEJIOMIIEHUS! CPE/Ibl), IPH OMUCAHUU MPABUILHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIOIb3YEMbIX
BEJIMYMH, 00O3HAUYEHUS W €IMHULBI (PU3NYECKUX BEIMYMH, HAXOAUTh (OPMYIIbI, CBS3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH BEIMYHMHAMHU, CTPOUTH TpapuKH H3y4EHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBa Tel, (U3MYECKHUE SBICHUS W TPOLECCH, HCIOJb3YS 3aKOH
COXpaHEHMsI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHUUIN CYHNEPHO3ULIMU CHJI, MPHUHIIUII
OTHOCUTENIBHOCTH ['anuiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3aps10BOI0 M MAaCCOBOIO YMCEN MPHU SACPHBIX pEaKlusX,
Opd 5TOM JlaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTH4ecKoe
BbIpaXKECHHE;

OOBSICHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CHUTYAIHi
IPAaKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BBIABIATh HPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOMTH



00BsICHEHHE W3 2—3 JIOTMYECKHX IIaroB C OMOpPOM Ha 2—3 W3Y4YCHHBIX CBOWCTBA (PU3MUECKHUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIE 3a/7a4d (ONMHUpAIOLIMECcs Ha CUCTEMY U3 2—-3 ypaBHEHHIi), HCIOJIb3Ys
3aKOHBI M ()OPMYIIbI, CBSI3bIBAIOLINE (PU3UUECKUE BEIWYMHBI: HA OCHOBE aHAJHM3a yCJIOBUS 3aJaud
3alUChIBaTh KPAaTKOE YCIIOBUE, BBISBISATH HEJOCTAIONIUE WM H30BITOYHBIC JTaHHBIC, BBIOMpPATH
3aKOHBI M (OpMYJbl, HEOOXOAMMBIC JJsi PELICHHs, TNPOBOAUTH pacu€Tbl M OLIEHUBATH
PEATMCTUYHOCTD MOJTYYSHHOTO 3HaYEHUS (PU3NYECKON BETUUYHHBI;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh MPH TMOMOLIM (U3NYECKUX METOJIOB,
UCIIONIB3YSl OINMCAaHWE UCCIIEOBAHMS, BBIICIATH MPOBEPSEMOE IMPENAINOJIOKEHUE, OLICHUBATh
NPaBWIBHOCTh TOPSAJKA TPOBEIEHUS HCCICNOBaHMSA, JeNaTh BBIBOJBL, WHTEPIPETHPOBATH
pe3yNbTaThl HA0JIOIEHUH U OIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIOACHUIO (U3UYECKUX SBICHUN WM (PU3MUYECKHX CBOMCTB Tl
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHUs SHEPruu, 3aBUCUMOCTH Iepuoja
KOJICOAHWH TPYKWHHOTO MasiTHUKA OT MAacChl Tpy3a M JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MalbIX KoJieOaHW, MPSIMOJIMHEHHOE pPacHpOCTPaHEHUE CBETa, pa3ioXKeHHe Oeroro
CBETa B CIIEKTp, M3Y4YEHHE CBOWCTB M300paKE€HUS B IUIOCKOM 3€pKaje M CBOMCTB M300pakeHUs
npeaMeTra B cobuparonieil TuH3e, HaOMI0JACHUE CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB H3ITYUCHHS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOr0 Habopa 00OpyIOBaHHWS, OMHCHIBATH XOJ
OTIBITA U €T0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IIPOBOJUTH TIPY HEOOXOIMMOCTH CEPHIO MPSIMBIX M3MEPEHHM, OTpeesis cpeiHee 3HaYCHNe
u3MepsieMoil BeMMUYUHBI ((POKYCHOE paccTosHuEe cobuparonieil JuH3bI), 0OOCHOBBIBATH BBHIOOP
crioco6a n3mMepeHust (M3MEpUTEIHHOTO TPHOOopa);

MPOBOAMTDH MCCIEAOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIIMYMH C UCIIOJIb30BAHUEM IMPSMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBHKCHHU 0Oe3 HayabHOU
CKOPOCTH, MepHoja KoleOaHuii MaTeMaTHUYeCKOro MasTHUKA OT JJIWHBI HUTH, 3aBUCUMOCTH YTIia
OTpaKeHMsI CBeTa OT yrIjla MaJeHHs U yIia NpeJoMJIeHUs OT Yrjla MaJeHus): IUIaHUPOBATh
UCCIIEIOBaHME, CaMOCTOSITENIbHO CcOOMpaTh YCTAaHOBKY, (DUKCHPOBATh Ppe3yJbTaThl MOJIYYEHHOM
3aBHCUMOCTH (PU3UYECKUX BEIMYMH B BUAE TAOIMHIl U TpadMKOB, ENIaTh BHIBOJBI 10 pe3yJbTaTaM
UCCIIEI0BaHMS;

NIPOBOJIUTh KOCBEHHBIE U3MEPEHUST (DU3NUECKUX BETUYMH (CPEIHSS CKOPOCTh M YCKOPEHHE
TeJla MPU PAaBHOYCKOPEHHOM [BM)KEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUs, KECTKOCTh MPYKHUHBI,
KOA(Q(UIMEHT TPEHUs CKOJBXKEHMs, MeXaHudeckas padoTa M MOILHOCTb, YacTOTa M TMEpUOJ
KoJIeOaHUH MaTeMaTHYeCKOro M MPYKUHHOI'O MasTHUKOB, ONTHYECKas CUila cOOMpPAOLIEeH JIMH3BI,
panMoaKTHBHEIA (OH): TUTAHUPOBATH W3MEPEHUs, COOMpPATh SKCIEPUMEHTAJIbHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHHUsI, CIeAysl MPEAI0KEHHOW MHCTPYKIIMH, BBIYHCISATH 3HAUECHUE BEIMYMHBI U
AHAJTM3UPOBATH MOJTYYSHHBIE PE3YIIbTATHI C YIETOM 33aJaHHOH ITOTPEITHOCTH H3MEPEHH;

co0JIr01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTOpPHBIM 000pYI0OBaHUEM;

pa3nuvaTth OCHOBHBIC TMPU3HAKK M3YYCHHBIX (DM3NYECKUX MOJETEH: MaTepuaibHas TOYKa,
abCcoMOTHO TBEPAOE TENO, TOYSUHBIH MCTOYHHUK CBETA, JIyY, TOHKAs JIMH3a, TUIAHETapHas MOJelb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOTO SIpa;

XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C
OTIOpPO¥ Ha WX ONMCAHMS (B TOM YHUCIIE: CIIHIOMETD, JATYHKH ITOJIOKEHHSI, PACCTOSIHUS M YCKOPSHHS,
pakeTa, 3X0JI0T, OUYKH, EPUCKOII, (OTOAINIAPaT, ONTHYECKHE CBETOBO/bI, CIEKTPOCKOII, T03UMETD,
kamepa BuibcoHa), WCMONB3ys 3HAHUS O CBOWMCTBAX (U3MYECKUX SIBICHUW W HEOOXOIUMBIE
¢du3nueckne 3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMBl W CXEMATUYHBIE PHCYHKH HW3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB MPH PEIICHUH y4eOHO-TIPAKTHUECKUX
3aja4, ONTHUYECKUE CXEMBI JI1 MOCTPOEHHUs M300pakKeHWl B TUIOCKOM 3epKajie M coOuparomiei
JMH3E;



MPUBOJIUTH MPUMEPHI (HAXOIUTH MHPOPMAIUIO O MIPUMEPax ) MPaKTUIECKOTO UCIOIb30BaHUS
¢u3nUecKux 3HAHWIA B MOBCEIHEBHON XKM3HM AJsI oOecriedeHns 0e30MacHOCTH MPH OOpaIleHud ¢
npubopaMd W TEXHUYECKUMHU YCTPOHMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOIIOACHHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOILEH Cpele;

OCYIIECTBIISITh  MOUCK  uH(popmauuu  ¢usznyeckoro coaepxkanuss B  VHTepHere,
CaMOCTOSITENIHO (HOPMYIUPYsI MMOMCKOBBIM 3alpOC, HAXOAWUTh IYTH ONPEACICHUS JOCTOBEPHOCTH
MOJIy4eHHOM MH(OPMAIUK HA OCHOBE UMEIOIIUXCS 3HAHUHN U TOTIOTHUTEIbHBIX HCTOUHUKOB;

UCTIOJIb30BaTh TIPU BBIOJHEHUH Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISAPHYIO JIHTEPaTypy
buznyecKoro cojaepkaHusi, CpaBOYHbIE MaTepHAalIbl, pecypchl cetu MHTepHeT, BIajeTh npuéMaMu
KOHCIIEKTUPOBAHU TEKCTa, peoOpa3oBanus HH(POPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIC COOOIIECHHS HAa OCHOBE MH(pOpMAIMH M3
HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOrO COJAepKaHus, MyOIMYHO TIPEACTABIATH pPE3yJIbTaThl
MIPOEKTHOM MJIM UCCIE0BATEIbCKON NEATEIbHOCTH, [P 3TOM I'PaMOTHO MCHOJIb30BaTh U3yYEHHBII
HNOHSTUMHBIN anmapar u3y4aemMoro paszaena GU3UKH U COMPOBOXKIATh BHICTYIIICHUE ITPE3EHTALUEN ¢
yu€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne HaumenoBanue pa3zienoB u TeM IporpaMmbl KosmmuectBo wacos Dnexrponnsbie (dpoBbIC)
/i Bcero KonTposbhbie [IpakTnueckue o0pazoBaTeNbHBIE PECYPCHI
paboThI paboThI

Paszjnen 1. ®dusuka u eé poJib B NO3HAHNH OKPYKAIOIIEr0 MUPA

L1 | ousnxa - HayKa o Ipupoze 2 0 0 bubnnoreka [JOK
https://m.edsoo.ru/7f416194

12 DU3NYECKUE BETUUNHBI 2 0 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

1.3 EcTecTBeHHOHAy4HBIN METO/ MO3HAHUS 2 0 1 bubnnorexa [HOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 6

Pa3nen 2. [lepBoHayaabHbIE CBEE€HHS O CTPOCHUHU BelleCTBA

21 Crtpoenue BelecTna 1 0 0 bubmmnoreka [JOK
https://m.edsoo.ru/7f416194

2.2 JIB>keHue U B3aUMOJICHCTBUE YACTHI] BEIIECTBA 2 0 1 bubnuoteka [JOK
https://m.edsoo.ru/7f416194

2.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 2 0 0 bubnnorexka [JOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 5

Pa3nen 3. /IBu:keHre U B3auMO/IeiicTBHE TeJl

3.1 MexaHndeckoe ABUKCHUE 3 0 0 bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194

3.2 Nuepuus, Macca, IIIOTHOCTD 4 1 1 bubnnoreka [JOK



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.edso0.ru/7f416194

3.3

14

Cwita. Bunsl cun bubnmoreka [JOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra3oB
4.1 Jasnenue. [lepenava napneHus 3 bu6mmoreka [IOK
TBEPABIMU TEJIAMH, KHUIKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JlaBiieHME KUIKOCTH 5 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
4.3 AtmochepHoe naBieHNE 6 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
44 JlelicTBue )KUJKOCTH M ra3a HA MOTPYKEHHOE B / bubnmnoreka [JOK
HHX TEJIO0 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. PaGora u MOIHOCTB. JHEpPrus
51 Pa6oTa 1 MOITHOCTH 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
5.2 IIpocTeie MEXaHU3MBI 5 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
53 | Mexammueckas SHEPTHs 4 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
3

6.1

[ToBTOpEHME



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
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OBIIEE KOJJMYECTBO YACOB I10 [IPOTPAMME | 68 5 12
8 KUIIACC
Ne HaumeHoBanue pa3iesioB U TeEM IPOTrpaMMBbl KosmmuecTBo yacoB Dnexkrponnsie (dpoBbIc)
/i Bceero KonTposibHbie [IpakTrueckue o0pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
Paznen 1. TensioBble siBJIeHUS
11 CrpoeHue u cBOWCTBa BELIECTBA ! 0 0 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
L2 | Tennopere IIPOLIECCHI 21 2 4 bubnnorexa [HOK
https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3nen 2. DjekTpuyecKkne 1 MATHUTHBIE SIBJIEHHS
2.1 DneKTpuYecKue 3apsabl. 3apsHKEHHBIE Tela U UX [ 1 bubnuoreka [IOK
B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
22| Ylocrosmmpii IIEKTPUYECKUI TOK 20 1 / bubnnorexka [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarnuTHsbI€ SIBIEHUS 6 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHasE WMHIYKLHUS 4 1 0 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
68 5 14

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9 KJIACC



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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Ne HaumeHoBaHnue pa3iesioB U TeEM IPOTrpaMMBbl KosmmuectBo wacoB Dnextponnsbie (1udpoBbIc)
/i Bcero KonTposibHbie [IpakTnueckue 00pazoBaTebHBIC PECYPCHI
paboThI paboThI
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHnuecKkoe OBMKEHUE U CIIOCOOBI €ro 10 1 1 bub6nmoreka [IOK
OTHCAHHMSI https://m.edsoo.ru/7f41a4a6
12 BzaumoneiicTBue e 20 2 2 bubnuoreka [{OK
https://m.edsoo.ru/7f41a4a6
L3 | 3akomm COXpaHEHUs 10 0 3 Bbu6moteka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pazaen 2. Mexanndeckue KoJ1e0aHusl ¥ BOJHbI
2.1 MexaHndeckue KoiaeOaHus ! 0 3 bubnmorexa LIOK
https://m.edsoo.ru/7f41a4a6
2.2 | Mexannueckue BOHBL 3BYyK 8 1 3 bubmmnorexka HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DiaekTpoMarHuTHOE 1MoJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJe U 6 0 2 bubmmoreka [JOK
3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHHUS
4.1 6 0 2

3aKOHEI pacnpoCTpaHCHUs CBETA

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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42 | Jlumser u onrmaeckue prOOpbI 6 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6
43 | Pasnoxenue Gesoro cera B CIIEKTp 3 1 bubnmnoreka HOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3znen 5. KBanTOBBIE SIBJIEHUSA
51 HcnyckaHue 1 NOIJIOEHHE CBETa aTOMOM 4 1 Bbu6moteka [JOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO siipa 6 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 7 1
SnepHbie peakuuu Bbu6moteka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazgen 6. [loBTOpHUTEIbHO-0000 10U MOTYJIb
6.1 [ToBTOpeHue n 0600IIEHNE CONIepKaHUS Kypca 9 2 bubmuoteka [IOK
¢busuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
102 25

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME
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