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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOLIEr0 0Opa3oBaHUsI COCTaBJIIEHA Ha OCHOBE
MOJIOKEHUH W TpeOoBaHMM K pe3yiabTaTaM OCBOSHMS Ha ©0a30BOM ypPOBHE OCHOBHOMU
oOpa3oBaTelbHOM mporpammsbl, npeactaBieHHbXx B DI'OC 000, a takke ¢ yu€rtom QenepanbHO
paboueii mporpammbl BociTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.

Conepsxanue mporpaMmMbl 1o (pu3uke HampaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH OOYYalOIUXCsS W OPraHM3alUI0 WM3ydeHHsl (U3UKK Ha JEATEIbHOCTHOW OCHOBE. B
nporpaMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO TMpenMeTa B pealn3alnuu
tpeboBannii PI'OC OOO K MIaHUPYEeMBIM JUYHOCTHBIM M METAalpeJMETHBIM pe3ylibTaTaM
o0yueHus1, a TakKe€ MEXKIPEIMETHBIE CBS3H €CTECTBEHHO-HAYUHBIX Y4€OHBIX NPEAMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUsI.

[IporpaMmma mo ¢u3MKe ycTaHaBIMBAET paclpejaeieHre y4yeOHOro marepuana Mo ToJam
obyuenus (1Mo Kiaccam), TMpeIaraeT NPUMEPHYIO TOCIEI0BATEIbHOCTh U3YYEHUSI TeEM,
OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHSI NMPEJAMETHOTO COJIEp>KaHUS U yYETE BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

[IporpamMma no ¢usuke pazpaboTaHa Cc LEIbI0 OKa3aHUSI METOINYECKON OMOIIH YIUTEIIO B
co3gaHuu paboyel mporpaMMBbl 1o y4eOHOMY MIPEIMETY.

O®uznka SABISETCS CHUCTEMOOOPA3yIOUIUM JUIsl €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEIMETOB,
MOCKOJIbKY (U3WYECKUE 3aKOHBI JIE)KaT B OCHOBE IPOIIECCOB M SIBICHUN, M3y4aeMbIX XUMUEH,
ouosorueit, actpoHomued U (uznueckoil reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MHUpa, NpeIocTaBiisieT HauOoJsiee sICHble 00paslbl NPUMEHEHHs HaydyHOTO METoja
MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 THaBHBIX 3a7a4 (U3NUECKOTO 00pa3oBaHHS B CTPYKType 0O0IIero ooOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUHM €CTECTBEHHO-HAy4YHON TpPaMOTHOCTM M HUHTEpeca K Hayke Yy
00yJaronuxcs.

W3yuenne ¢u3uku Ha 0a30BOM ypOBHE MpeArnosaraeT OBJaJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:

e HAy4YHO OOBSICHSTH SIBJICHMUS,

e OILIGHUBAThH U IOHUMATh 0COOEHHOCTHU HAYYHOTO MCCIIEIOBAHUS;

e HMHTEPIPETUPOBATH [aHHBbIE M MHCIOJB30BATh HAy4yHbIE JOKa3aTebCTBA IS
MOJIy4€HUs BBIBOJIOB.

lenn wusydeHus ¢GU3MKKM Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs OMpeIeNieHbl B
Konuenuuu npenoaaBanust yueOHoro mnpeamera «®DPusnka» B 00pa30BaTeIbHBIX OPTraHU3AIMSIX
Poccuiickoit @expepanuy, pealu3yONIMX OCHOBHBIE 00IIe00pa3oBaTenbHble  POTPaMMBbL,
yrBepxka€HHONW pemennemM Komiernn MunucrepcrBa npocsemenuss Poccuiickoit ®Pepepauun
(mpotokomn ot 3 nekabpst 2019 r. Ne [TK-48H).

Heaun n3yyeHus GpuU3NKu:

e MpHOOpETEeHHE MHTEpECAa U CTPEMIICHHS 00YJarOUINXCsl K HAYUHOMY U3YYEHUIO MTPUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
e pa3BUTHE TMPEJACTABIEHUWH O HAYYHOM METOJ€ IO3HaHUA U  (OpMHUpPOBaAHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMupoBaHME HAy4YHOTO MHPOBO33PEHHUS KaK pe3yibTaTa HM3Y4E€HHUS OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (opMupOBaHHE TPEACTABICHUN O PONU (DU3UKHU JUISI Pa3BUTUS APYTHUX ECTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJOTHUH;



e pa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaTbHON
JEeATeIbHOCTH, CBSI3aHHON C (PU3MKOHM, MOArOTOBKAa K JalibHEiIIeMy OOy4eHHIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHHe JTUX IeJed mporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO 0OIIETo

o0pa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e MpHOOpETeHHE 3HAHWW O AUCKPETHOM CTPOCHHHU BEIECTBA, O MEXaHHMYECKUX, TEIJIOBHIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX;

e MPHOOpPETeHHE YMEHHI OTIMCHIBATH U OOBSICHATH (PM3UUECKUE SIBICHUS C HUCIOJIH30BAHUEM
MOJIYYCHHBIX 3HAHUI;

e OCBOGHME METOJIOB pEIIEHUs MPOCTEUIINX pacu€THBIX 3aJad C MCIOJIb30BAaHUEM
(bU3NIECKUX MOIETICH, TBOPUECKUX U NPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHHI HAOIIONATh MPUPOHBIE SBJICHUS W BBIIOJIHATH OIBITHI, JAOOPATOPHBIE
paboOTBl W DKCIEPHUMEHTANbHBIE HWCCIEAOBAHUS C WCIIOJIB30BAaHUEM H3MEPHUTEIBHBIX
11002 (5]0):

e OCBOeHME NpUEMOB paboThl ¢ HHOpManMed (QU3UUECKOrO COAEpkKaHMs, BKIOYas
WHPOPMAIIMIO O COBPEMEHHBIX JIOCTHKCHUSAX (U3WKH, aHaIM3 H KPUTHIECKOE
OlleHMBaHME WH(OPMaLINY;

e 3HAKOMCTBO CO cepamu mpo(hecCHOHATEHON JAEITENHHOCTH, CBI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHHUSX (PH3HUECKON HAYKH.

Ha wmzydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
oTBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Henen0), B 8 kiacce — 68 yaco (2 yaca B
HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemyaraemerii B mporpamme mo ¢Gu3mKe nepedeHb JT1abopaTopHBIX padOT M OMBITOB HOCHUT
PEKOMEHIaTENbHBII XapaKkTep, YIUTEINb JeaeT BEIOOp MpoBeIeH s 1a00paTOPHBIX PadOT U OTIBITOB
C Y4€TOM WHAMBHUIYAIBHBIX 0COOCHHOCTEH 00yJaIOMIMXCs, CIUCKA dKCIIEPUMEHTATBHBIX 3aJaHUH,
MpeJularaeéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO IK3aMEHa 10 (PHU3HKeE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka O npupoje. SBieHus npupoapl. PU3NUYECKHE SBICHUA: MEXAHUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeNWYHMHBL. M3Mmepenne (usndeckux BenWYMH. DH3HMUECKHE TPUOOPHI.
[TorpemHocTs U3MepeHni. MexayHapoiHas CHCTEMa €IMHHII.

Kak ¢usmka m apyrue ecTecTBEHHbIE HAyKHM HM3Yy4aloT IMpHpoay. EcTecTBeHHO-Hay4HBIH
METOJi TO3HaHWs: HaOJIIOJeHWe, IOCTaHOBKAa HAyYHOTO BOIPOCA, BBIABWKEHHE THIOTE3,
SKCIIEPUMEHT TIO0 TIPOBEPKE TUTIOTE3, 00bSICHEHUE HAOM01aeMoro siBiieHus. Onucanue GU3nIecKux
SIBJICHUH C TIOMOLIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, AIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. O®uznyeckre TPUOOPHI M TPOIEAypa MPSMBIX H3MEPEHHH aHAJIOTOBBIM H HU(MPOBBIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HEHbl JEIEeHUS MIKAIbl H3MEPUTEIBHOTO Mprdopa.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.

Omnpenenenne pasmMepoB MaJbIX TEI.

W3mepenne Temneparypbl IpH TIOMOIIM JKMIKOCTHOIO TEPMOMETpa M JaT4YHMKa
TEMIIEPATYPHI.

orwnE

6. IlpoBeneHue wuccienoBaHWs 1O TPOBEPKE THUIOTE3bI: JATBHOCTH TOJIETA IIApPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIIe BHICOTA ITYCKa.

Pasnen 2. [lepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA.

CtpoeHue BemecTBa: aToMbl B MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIICCTRA.

JIBwkenue wyactuiy BemiecTBa. CBSA3b CKOPOCTH JABW)KCHHUS YaCTHI[ C TEMIIEPaTypOH.
bpoyHoBckoe naBwkeHue, muddys3us. BzaumomelcTBHE UACTHUII BEIIECTBA: NPUTSHKCHHE W
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BEIISCTBA: CTPOCHHME Ta30B, IKHUAKOCTEH ©  TBEPABIX
(kpucTauinyeckux) Tei. B3auMocBsS3p MeXay CBOMCTBAMHM BEIIECTB B pPasHBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmionenue 6pOyHOBCKOTO ABMKEHUS.

2. HabGmonenue nuddysun.

3. HaOmronenue siBneHUi, OOBACHSIOMUXCA TPUTSHKEHUEM WU OTTAIKUBAHHEM YaCTHUIL

BEIllECTBA.

Jlabopamopuwvie pabomot u onvimol.

1. Onenka quaMerpa aToMa METOI0M PsIOB (C UCTIONIb30BaHUEM (hoToTpadmii).

2. OmbITHI 0 HAOMIOIEHUIO TEIUIOBOTO PACIINPEHHUS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO ACUCTBHS CHII MOJIEKYISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe nBuxkeHUE. PaBHOMepHOE 1 HepaBHOMEpHOE JBHkeHHE. CkopocTh. CpenHss
CKOPOCTb P HEPABHOMEPHOM JIBW)KEHUU. PacuéT myTu 1 BpeMeHu IBUKEHUS.

SBnenune wuHepuuu. 3aKOH HHepUUU. B3aumoneilcTBHe Ten Kak MNpPUYMHA HM3MEHEHUS
CKOPOCTH JBM)KE€HHs Tel. Macca kak Mepa HHepTHocTu Tena. [lnotHocts BemiectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna xak xapaKkTepucTHKa B3aumojieiictBus Tes. Cuna ynpyroctu u 3akoH ['yka. 3Mepenue
CWJIBI C ITOMOLIBIO0 JUHAMOMETpA. SIBIEHUE TAroTeHUs U cuia TspkecTu. Cuia TSKECTH Ha JAPYrux
mwaHerax. Bec Tema. HeecomocTh. Cro)keHHE CHII, HANpaBICHHbIX 110 OJHOW MPSIMOM.
PaBnopeiictByromas cuin. Cuna TpeHusi. TpeHHe CKOJIbKEHUS U TpEeHUe Mokos. TpeHue B mpupoje
U TEXHUKE.

Jemoncmpayuu.

Habmroienne MexaHu4ecKoro IBHKEHHS Tela.

N3mepenne ckopocTr NPsSMOJIMHENHOTO IBUKECHHS.
Habntonenue siBjaeHUs] HHEPIUH.

Habnronenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

Crnoxxenue cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.

ok wnE

Jlabopamopnwie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO MBWXKEHHUS (IIapuKa B JKUJIKOCTH, MOJIEITH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHne CpeaHEed CKOPOCTH CKOJIBXEHHS Opycka WM IIapuKka I0 HaKJIOHHOM
MJIOCKOCTH.

3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JAEMOHCTPUPYIOUINE 3aBUCHMOCTh pacTshKeHUs (nedopmarviv) TPYKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmnbIThl, 1EMOHCTPUPYIOUINE 3aBHUCHUMOCTH CUJIbI TPEHUS CKOJBKEHMS OT Beca Tejla U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB.

HaBnenue. CrnocoObl YMEHbBIICHUS U yBelWYeHHs NaBieHus. J(aBneHue rasza. 3aBUCUMOCTD
JaBJIeHUA ra3a oT 00béMa, TeMiieparypsl. I[lepenaua gaBieHus TBEPABIMU TellaMU, KUJIKOCTSIMH U
razamu. 3akoH [lackansa. IlneBMaTHyeckue MamMHBL. 3aBUCUMOCTb JABJICHUS JKHIKOCTH OT
riyounsl. ['uapocrarnyeckuii mapagokc. CooOuiaromuecs cocyabl. [ napaBimuiyeckie MEXaHU3MBbI.

Atmocdepa 3emnu u armocdepHoe naaBieHue. [IpuymMHBI CylIecTBOBaHHS BO3YLIHOMN
obonoukn 3emnu. OmbiT Toppuuennu. M3mepenue arMmochepHOro aBieHHUS. 3aBUCHMOCTh
aTMOCc(epHOTro JaBIIEHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! a1 usmepenus arMochepHOro
JABJICHHUS.

JleiicTBHE KMJIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BeiTankuparomias (apXumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPaTypHhI.

[lepenava naBIeHUS )KUIKOCTHIO U Ta30M.

Coobmaromumecs: Cocypl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHSL.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHON YaCTH Tela U IJIOTHOCTH
KUIKOCTH.

ok wnPE



7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOMN KUJIKOCTH.

8. YcroBue muaBaHus TEI: IUIABAaHUE WM MOTPY>KEHHUE TEJ B 3aBUCUMOCTH OT COOTHOLICHHUS
IUIOTHOCTEW TeJIa U JKUIKOCTH.

Jlabopamopusie pabomot u onvimel.

1. HccnemoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYXKEHHOW B KHIKOCTH
YacTH TeJa.

2. OmpeneneHue BBITATKUBAIOMICH CHJIBI, JCHCTBYIOIIEH Ha Telo, TOTPYXKEHHOE B
AKUJKOCTb.

3. TIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHJIBI, JCHCTBYIOIICH HA TEJIO B KUIKOCTH,
OT Macchl Teja.

4. OnbIThl, IEMOHCTPUPYIOUINE 3aBHUCUMOCTbH BBITAJKHBAIOIIEH CHJIBI, JIEHCTBYIOLIEH Ha
TEJNO B KHJIKOCTH, OT 00b€Ma MOTpyXKEHHOW B >KHJIKOCTb YaCTH Tejla U OT IUIOTHOCTH
HKUIKOCTH.

5. KoncrpyupoBanue apeomeTpa WWIM KOHCTPYUPOBAHME JIOAKU U OIpeAeieHue e€
rpy30I10AbEMHOCTH.

Paspnen 5. PaGora 1 MOIHOCTB. JHEprus.

Mexanudeckast pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJ0K, HAaKJIOHHAS IIOCKOCTh. [IpaBuiio paBHOBecHs phluara.
[IpumeHneHue npaBmiia paBHOBECHS pblyara K 6510Ky. «3o0si0Toe mpasmiio» Mexanuku. KITJ] mpocThix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B ObITY U TEXHHKE.

Mexannueckasa sHeprus. Kunerndeckas U noTeHUManbHas sHeprus. [IpeBpamienne ogHOTO
BHUJa MEXaHUYECKOUN SHEPTUM B IPYrol. 3aKOH COXpPAHEHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenuie pabOTBl CUJIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHUM Tella 10

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yciaoOBHil paBHOBECHS pbluara.

3. Hamepenne KIIJ| HakIOHHOM IJIOCKOCTH.

4. W3yueHue 3aKOHA COXpaHEHUSI MEXaHUYECKOU SHEPTUU.

8 KUIIACC

Pa3pen 6. TenjioBblie IBJICHUS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOEHHUs BellecTBa. Macca u
pa3Mepbl  aTOMOB M MOJIeKyl.  OmbIThl, TNOATBEPKIAIOLIME  OCHOBHBIE  IIOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, KUAKOTO W ra3000pa3HOro COCTOSHUM BeliecTBa. Kpucrammudyeckue u
amopdubie Tenma. OOBSICHEHHE CBOWCTB ra3oB, JKHIKOCTCH M TBEPABIX TEI HA OCHOBE IOJIOKCHUM
MOJIEKYJIIPHO--KUHETUUECKOH Teopur. (CMayMBaHME M KaNWUISIPHBIE SIBJICHUS. TeIJIoBOE
pacLIUpEHUE U CHKATHUE.

Temneparypa. CBsi3b TemmepaTypsl €O CKOPOCTBIO TEIUIOBOTO JIBUYKEHHUS YaCTHII.
Buytpennss sHeprus. CiocoObl U3MEHEHUsI BHYTPEHHEH SHEpTuu: TeIonepeaaya U COBEpIleHHe
paboTel. Busel Teronepenaun: TeMiIONPOBOJHOCT, KOHBEKIIHS, U3ITyUYEHHUE.

KoanuectBo TeIuoTEl. YaenpHas TEINIOEMKOCTh BEIIECTBA. 1e€INIO0OMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnmaBieHWe W OTBEpACBAHHME KPUCTALTUYECKHX
BEIIECTB. YJenpHas TeryoTa miaBieHus. l[lapooOpasoBanue u KoHAeHcanus. Mcmapenue.



Kunenne. VYnaenpHass Temiaota napooOpa3oBaHMsA. 3aBHUCHUMOCTb TEMIEpATypbl KHIEHHUS OT
aTMOC(EepHOTO JTaBICHHUS.
Bnaxnocts Bo3ayxa.
OHeprus TOIIMBA. Y iebHasl TEMJI0Ta CTOPAHHUSL.
[Ipunuunsr pabGotbl TemnoBbix asurateneid KIIJ[ TemnoBoro nsurartens. TeruioBble
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.
3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUN B TEIUIOBBIX IIPOLECCAX.
Jemoncmpayuu.
Habmoenne 6poyHOBCKOTO JABHKCHUS.
Hab6monenue muddysumn.
Habmtonenue siBjaeHU cMauyBaHUS M KaWJUTSIPHBIX SIBJICHUM.
Habntoienue TemnoBoro paciiupeHust Tel.
W3meneHnue naBieHus raza npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMnepaTypsl.
Buael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.
. CpaBHEeHUE TEIIOEMKOCTEN Pa3INYHBIX BEIIECTB.

CoNoaRrwdE

N
= o

. HaOmroneuue xumnenus.

. HaGnrogenne mocTostHCTBA TEMIIEPATyphl TIPH TUTABJICHHH.

13. Monaenu TeIUIOBbIX IBUTaTENIEH.

Jlabopamopnwie pabomel u onvimel.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKECHHUS.

OMnbITHI 110 BBIPAIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WIIM caxapa.

OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.

Omnpenenenre AaBieHUs BO3yXa B Oa/sIOHE IITPHILIA.

OnepIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb JaBJICHHS BO3AyXa OT ero o0béma u

HarpeBaHUs WU OXJIAKICHUS.

6. IlpoBepka rumoTe3pl JMHEHMHON 3aBUCUMOCTU JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUUECKOMN TPyOKe OT TeMIIepaTyphbl.

7. HaOmromenue W3MEHEHHsS BHYTPEHHEH SHEpPruM Teia B pe3ylibTaTe Tellonepenayu u
paboThl BHEITHUX CHUIL.

8. HccnenoBaHue siBIEHHS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOPSYEi BOIBI.

9. OmnpeneneHue KOIUYECTBA TEILIOTHI, OJYYEHHOTO BOJOM MPHU TEIIIOOOMEHE C HarpeThiM

[EY
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METAJUINYECKUM LIWIMHAPOM.

10. Onpenenenue yneapHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca UCapeHusl.

12. Onpeznenenre OTHOCUTENIBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIIOTHI MJIaBICHUS JIbJA.

Pa3nes 7. duekTpryeckne 1 MATHUTHBIC SIBJICHUS.

Onexrpusanus Ten. [[Ba poja ayIeKTpUUECKHUX 3apsAnoB. BzanMopaelcTBue 3apsyKEHHBIX Tell.
3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJCWUCTBUS 3apsKEHHBIX TeNl OT BEIWYHMHBI 3apsA]OB U
PacCTOsIHUS MEX]Ty TeJIaMH).

Onexrpuueckoe mnose. Hanpssk€HHOCTh anekTpuueckoro mnouis. IlpuHimn cynepno3unuu
IEKTPUYECKUX TOJIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIeMEHTapHbIN AieKTpuueckuil 3apsaa. CTpoeHue atoma.
[IpoBOAHMKY M AUDIEKTPUKH. 3aKOH COXPAHEHHUS FIEKTPUUECKOTO 3apsia.

DNEeKTPUYECKUM TOK. YCJIOBHUS CYILIECTBOBAaHUSl 3JEKTPUUYECKOro TokKa. McTouHMKM
MMOCTOSTHHOTO TOKa. JIeHCTBHUS 5SIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OnekTpuueckoe HanpspkeHue. ComnpoTuBieHHE
MPOBOJIHUKA. YJIEJIbHOE COINPOTHUBJICHHE BemecTBa. 3akoH Owma Juisi  ydacTka IIeTH.
[TocnenoBarenbHOE U ApALIEIBHOE COSTUHEHUE TIPOBOTHUKOB.

PaboTta 1 MOUTHOCTH AMEKTpHUECKOro ToKa. 3akoH JIxoyns—JleHna. DneKkTpudyeckue enu 1
MOTPEOUTENN IIEKTPUIECKON dHEprur B ObITYy. KOpoTKOE 3aMbIKaHUeE.

[TocrostHHpie MarHuThl. B3auMoaelcTBHE TOCTOSIHHBIX MAarHUTOB. MarHuTHoe TIOJIE.
MarnuTtHoe nojie 3eMJIM U €ro 3HAYeHHe i Ku3HU Ha 3emie. OnbiT Dpcrena. MarautHoe mosie
AIEKTPUYECKOTO TOKA. [I[puMeHeHne 3eKTpOMAarHuTOB B TEXHUKE. [[eiCTBME MAarHUTHOIO MOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb MOCTOSTHHOTO TOKA. VCIoIp30BaHNe 2JIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel  ®@apaned. SBieHue  ANEKTpOMAarHUTHOW — wHAYKnuU. [IpaBuimo  Jlenna.
OnekrporeHeparop. CrnocoObl TMOMYYEHHS DJIEKTPUUYSCKON HSHEPTHH. OJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DIeKTpu3anus Tell.
JIBa posia ANMEKTPUYECKUX 3apsA0B M B3aUMO/ICHCTBUE 3apsKCHHBIX TEJl.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4YeCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY M AVDIIEKTPUKH.
MoenupoBaHHU€E CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JlelicTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUN TOK B KHUJIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIepMETPOM.
. U3mepenue 351eKTpruyecKoro Hanps>KeHNs BOJIbTMETPOM.
. Peocrar u Mara3us conpoTHUBIICHUI.
. B3aumoielficTBr€e MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarauTHO€ 1noJie TOKa. DJIEeKTPOMAarHur.
. JleficTBM€ MarHUTHOTO TOJI Ha IPOBOJIHHUK C TOKOM.
. DIIEKTPOABUTATENTh OCTOSHHOTO TOKA.
. UccnepgoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIlpaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €r0 BOSHUKHOBEHHS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopusie pabomot u onvimol.
1. OmnbIThl IO HAOMIOICHUIO AIIEKTPU3ALUU TNl MHAYKIIUEH U TIPU COPUKOCHOBEHHUHU.

CoNoOr WD E
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HccnenoBanue qeiCcTBUS SICKTPUUICSCKOTO MOJISE HA IIPOBOAHUKY U TUDJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.
H3MepeHue u peryiupoBaHue CHIIbI TOKA.

N3mepenue u peryaupoBaHue HAIIPSKEHUS.

ok wh

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, WIYIIETO Yepe3 PEe3HCTOp, OT COMPOTHBIICHHS

pEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.

7. OHI)ITI)I, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTD SJICKTPUUCCKOTO COIMPOTHUBIICHUA ITPOBOAHUKA
OT €r0 JUTMHBI, TUTOIIA/I TIOTIEPEYHOTO CEYCHHS U MaTepHaa.

8. TlpoBepka mpaBuia CIOXEHHUS HANPSHKCHUNA TPH MOCIEAOBATEIHFHOM COCTUHEHHUH JBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUJIBI TOKA MPH MMapaUIETFHOM COSTUHEHUN PE3UCTOPOB.

10. OnpeneneHue pabOTHI ICKTPHUSCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHrie MOITHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIAEMOM Ha pe3UCTOpeE.

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WJIYIIETO Yepe3 JIAMIOUKY, OT HAIpsDKEHUS Ha
HEM.

13. Onpenenenne KIIJ1 HarpeBaTens.

14. UccnenoBanye MarHUTHOTO B3aUMOAENCTBHUS MOCTOSIHHBIX MarHUTOB.

15. I/I3yqu1/Ie MAarouTHOro T1ioJisi TIOCTOSAHHBIX MArHuTOB IIpU HX O6T)€}1I/IH6HI/II/I u
pa3aeneHNN.

16. UccnenoBanue NeiCTBUS SJIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOJIEUCTBUS KaTyLIIKU C TOKOM U
MarHuTa OT CUJIbl TOKA M HaIlPaBJICHUS TOKA B KaTYIIIKE.

18. N3yyenue neiicTBUS MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

19. KoncTpynpoBaHue U U3y4eHHE padOTHI AJICKTPOIBUTATENS.

20. Usmepenne KII]] anekTpoaBuraTeibHOM YCTAHOBKHY.

21. OnbITEl TO MCCIEAOBAHUIO SIBICHUS DJIEKTPOMAarHUTHOM WHIYKIIMH: UCCIIEJOBAHHE

M3MECHEHHUH 3HAYEHUS U HaIIPaBJIICHUs MHIYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHUA.

Mexanunueckoe nBuxeHue. MarepuanbHas Touka. Cucrema otcu€ra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JBWKEHHUsA. PaBHOMepHOe mpsMoJuHEHHOe JBWKeHHe. HepaBHOMepHOe
npsAMONMHENHOEe JBWKEeHHE. CpelaHsis U MIHOBEHHash CKOpPOCTb Tejla IpPU HEPaBHOMEPHOM
JBUKECHUM.

Yckopenue. PaBHOyckopeHHOE mpsiMosinHeitHoe nBmkeHue. CBoOoaHoe majeHue. OmbIThI
lanunes.

PaBHOMepHOE ABMkEeHHE 1O OKpYKHOCTH. llepmon m wactora oOpamienus. JluHeliHas u
yIi0Bas CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH Hbrotona. Bropo# 3akon Herotona. Tperuit 3axkon Herorona. IIpuniuun
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpEHHUSI CKOJIbXKEHUS, CUila TPEHHS TTOKOS,
Jpyryue BUAbI TPEHUS.

Cuna TsDKeCTH U 3aKOH BCEMHPHOTO TSTOTEHHsS. YCKOpeHHEe CBOOOJHOTO TMaACHHUS.
JBuxenue mnanet Bokpyr Connua. [lepas kocMuueckast ckopoctb. HeBeCOMOCTh U neperpys3Ku.

PaBHOBecue marepuanbHON TOUKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tema ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TspkecTu.



Nmnynec Tena. W3menenune umnynbca. Mmmynbc cuiibl. 3aKOH COXpPAHEHUs HMMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanndeckass pabora W MONIHOCTh. PabGota cuil TspKecTH, ynpyroctd, TpeHus. CBs3b

SHEPruun

u pa60TbI. HOTeHLII/IaJIBHaH OHECpIrud TCJia, IMNOAHATOTO HaJ HNOBCPXHOCTHLIO 3CMIIN.

[loreHnmanpHasg 3Heprus CxKatou NnpyxuHsl. Kunetudeckas sHeprus. Teopema 0 KMHETHMYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HaGmroneHne MeXaHUYEeCKOTO JABUYKEHUS TeJla OTHOCUTENBHO Pa3HBIX TENl OTCUETA.

2. CpaBHEeHHE IyTeH M TPACKTOPH IBMXKEHUS OJHOTO M TOTO K€ Telld OTHOCHUTEIBHO
PAa3HBIX TEJ OTCYETA.

3. H3mepeHne CKOpOCTH B yCKOPEHUS PSIMOJIIMHEHHOTO TBUKEHUSI.

4. UccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMS.

5. HaOnronenue nBuxeHUs Teja Mo OKPYKHOCTH.

6. HaOmomeHne MeXaHWYECKHX SIBICHUH, MPOUCXOMANINX B cucTeMe oTcuéra «Temexkan
IpH1 €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTEJILHO KaObuHeTa (QU3HUKH.

7. 3aBUCHMOCTb YCKOPEHHS Tejla OT MAcChl Tejla U JeMCTBYIOLIEH Ha HETO CUIIBI.

8. HaOmioneHune paBeHCTBA CHIT TIPH B3aWMOJICHCTBHH Tell.

9. H3meHeHue Beca Teja MPH YCKOPEHHOM JBHKECHHH.

10. [epenaya uMIysIbCca MPH B3aMMOICHCTBHH Tell.

11. TlpeoOpa3oBaHus 3HEPTUU TPU B3aUMOJICHCTBUU TEN.

12. CoxpaHeHue UMITyJIbCa MTPH HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaneHnue uMmyibca Ipu a0COTIOTHO YIIPYroM B3aMOICHCTBUH.

14. HabGmtoieHne peakTUBHOTO JABUKCHHUSI.

15. CoxpaHneHrne MEXaHUYECKON YHEPTUH TTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHue MEXaHUYECKON SHEPruu NPH JBUKEHUH TeJa MO/ IeHCTBUEM NPYKHUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcTpyupoBaHMe TpakTa s pa3roHa M JalbHEHIIEro pPaBHOMEPHOIO JBHKCHMS
LIapUKA WU TEIEKKH.

2. OmnpeneneHue cpeiHedl CKOPOCTH CKOJBKEHUS Opycka MM JBM)KEHHUS IIapUKa [0
HAKJIOHHOH IUIOCKOCTH.

3. OmpeneneHue YCKOPEHHUs Teja IPU PAaBHOYCKOPEHHOM [JBM)KEHUM II0 HAKJIOHHOW
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCMMOCTH IyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBHXKEHHUH 0€3
Ha4yaJIbHON CKOPOCTH.

5. IIpoBepka rumoresbl: €ciy NpU PaBHOYCKOPEHHOM JABMXEHMM 0€3 HaualbHOM CKOPOCTH
IIyTH OTHOCATCS KaK Psii HEYETHBIX YHMCEI, TO COOTBETCTBYIOILME IIPOMEXYTKH BPEMEHU
OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHMS OT CHUJIbI  HOPMAJIbHOTO
JTABJICHHUS.

7. OmnpeneneHue KodQpPUIUEHTa TPEHUS CKOJIBKEHUSL.

8. OmnpeneneHue KECTKOCTH MPY>KUHBI.

9. Omnpenenenne pabOTHl CHJIBI TPEHUS NpPU PABHOMEPHOM JIBIDKEHHM Tela [0
TOPU30HTAJIBHOM MOBEPXHOCTH.

10. Onpenenenne paboOTHl CHUJIBI YIPYrOCTH MpPH MOIbEME TIpy3a C HCIOJB30BAaHHEM
HETOJIBM)KHOTO U TIOJIBMYKHOTO OJIOKOB.

11. N3yueHue 3aKOHA COXPAHEHUS SHEPTUH.



Pa3nen 9. Mexannueckne Koj1e0aHHUS M BOJIHBI.

Konebarenpnoe nBmwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAaHWIl: MEpHOA, YacToTa,
amImTyna.  MareMaTuyeckuii W NPYKUHHBIM MasaTHUKW. [IpeBpameHue osHeprum Ipu
K0J1e0aTeIbHOM JIBKCHUH.

3aryxatomue KoJjiebaHusi. BreiHyxkaeHHble kosieOanus. Pe3onanc. MexaHWM4ecKue BOJHBI
CpoiicTBa MexaHM4eCKHUX BOJIH. [IposiosibHBIE U onepeyHble BOJHBL. J[JITHA BOJIHBI U CKOPOCThH €€
pacnpocTpaHeHus. MexaHnueckrue BOJIHbI B TBEPJIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MIHppa3Byk u ynbTpasByK.

Jemoncmpayuu.

Habnronenue xonebanuii Te moJ1 AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HalGnronenue BeIHYKIEHHBIX KOJIEOaHUM U pe30HaHcA.

Pacnipoctpanenuie mpoJ0JbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Habmroenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

ok wbdE

AKYCTHYECKHI pE30HAHC.
Jlabopamopnwie pabomel u onvimel.
1. Omnpenenenue 4acTOTHI U TIEPHOJIA KOJICOAHMI MATEMAaTHYECKOTO MasiTHUKA.
2. OmpepeneHue 9acTOTH U IIEPHOJIA KOJICOAHHUH MPY>KWHHOTO MasSTHHKA.
3. HccnenoBaHne 3aBUCHMOCTH TIepHOJa KOJIeOAaHWI TOJBENICHHOTO K HUTH Tpy3a OT
JUTHHBI HATH.
4. UccnepoBaHue 3aBHCHUMOCTH TE€pHOJA KOJIEOAHWNM TPYKUHHOTO MasTHUKA OT MAacChl
rpysa.
5. TlpoBepka HE3aBHUCHUMOCTH IepHoJa KojaeOaHui rpys3a, MOJBEIIEHHOTO K HUTH, OT MacChl
rpysa.
6. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh MepUOoJa KoJeOaHUN MPYKUHHOTO MasTHUKA
OT Macchl I'py3a U KECTKOCTH MPYKUHBI.
7. VI3mepeHue yckopeHUsi CBOOOHOTO NaICHUS.
Pa3znen 10. JjieKTPOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DIEeKTPOMarHUTHOE MoJe. JJIEKTPOMArHUTHbIE BOIHBL. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.
[IkaJyia 31eKTpOMarHUTHBIX BOJIH. VICIIOIb30BaHNE 3IEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BomHOBBIC CBOICTBaA CBETA.
Jlabopamopnwie pabomul u onvimel.
1. W3ydeHwue cBOWCTB AJIEKTPOMATHUTHBIX BOJIH C MIOMOIIBIO MOOUIFHOTO Tee(oHa.
Pa3gen 11. CBeroBbIe SIBJICHUA.
JlyueBas mopnens cBera. Mcrounuku cBera. [IpsMonnHEilHO€ pacrnpoCTpaHEHUE CBETA.
3atmenus Connua u JIynel. Otpakenue certa. [Imockoe 3epkano. 3aKOH OTpa)KE€HHUs CBETA.
[Ipenomiienne cBera. 3akoH mpenomiieHHs cBeTa. llojlHOe BHYTpeHHEe OTpaKeHHE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B OTHUYECKUX CBETOBOJIAX.
JIunza. Xon nydeit B nuu3e. Ontuyeckas cuctema goToanmapara, MUKpPOCKOTIA M TeIeCKOTa.
I'ma3 kak ontuueckasi cuctema. ban3opykocTs U JalbHO30PKOCTb.
Pasznoxxenue Genoro cera B crekTp. OnbiTel HetoToHa. ClioKeHHE CIIEKTPAIBbHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.



[IpssMOnIMHENHOE PAaCIIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[omy4yenne n300pa’keHMit B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoleil JInH3e.

XoJ JIydel B paccenBaroley JIMH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.

[Mpunnun neiictBus oroanmapara, MUKPOCKOIIA U TEIIECKOTIA.

10 Mopnens riasa.

11. PaznoxeHue 6€oro CBETa B CIIEKTP.

12. TTomy4yenue 6eoro CBETa NpH CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH yIila OTPAXKEHHUSI CBETOBOTO JIyda OT YIJiia IMaJICHHUS.

CoNoOr~wDdE

2. V3yueHue XapaKTEPUCTUK U300paKEHUS MPEMETa B INIOCKOM 3epKajle.

3. HccnenoBaHne 3aBUCHMOCTH yTJia MPEIOMJICHHS CBETOBOTO Jiyda OT yrja TaJeHUs Ha
IPaHHULIE «BO3TyX—CTEKIION.

[Tonydyenue n300pakeHUI C MTOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenne POKYCHOTO PACCTOSTHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3HI.

OMBITHI TTO Pa3JI0KEHUIO OEIIOTO CBETA B CIIEKTP.

OmbITEI TIO BOCIHPHUATHIO I[BETa TPEAMETOB TNPH WX HAOMIOACHWUU Yepe3 I[BETOBHIE
(bUITBTPHI.

Pa3nen 12. KBanToBbIe ABJICHUS.

Omneiter Pesepdopna u mmanerapHas Mojenb atoma. Mojenb atoma bopa. HMcmyckanune u
MOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHEeHYaThle CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- u ramma-usnydeHus. CTpoeHHME aTOMHOTO sapa.
Hyxnonnass wmognens atomHoro szapa. Wzotombl. PangmoaktuBHble mnpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX siJIep.

SnepHble peaku. 3aKOHBI COXpaHEHHs 3apsI0BOTO M MAacCOBOTO 4YMCET. DHEPrusi CBS3U
aToMHBIX sifiep. CBs3b Macchl U SHepruu. Peakiuu cuHTe3a u aeneHus siaep. McTouHuKY SHEPrun
CouHiia u 38631,

Snepnas sHepreruka. JleiicTBHs paOaKTUBHBIX U3TYYCHHUI HA KUBbIE OPTraHU3MBI.

Hemoncmpauuu.

CrieKTphl U3IIy4eHUs U TIOTJIOICHHUSI.

CrieKTpsl pa3IU4HbIX T'a30B.

Crektp BogOpoa.

Habmronenue TpekoB B kamepe BusbcoHa.

PaGota cuérunka HOHU3UPYIOMIHUX U3TYyUCHHI.

Perucrpanus nsnydeHus npupoAHbIX MUHEPAJIOB U TPOTYKTOB.

ﬂaﬁopamopnbte padomul u onvimol.

1. HaGnmroneHue CIUIOMIHBIX U TMHEHYATHIX CIIEKTPOB H3ITyUEHHUSI.

2. VccnemoBaHue TPEKOB: HM3MEPEHHE OHHEPrHMH YacTUIBI O TOPMO3HOMY myTH (TIO
¢dororpadusm).

3. U3mepeHue paauoakTUBHOTO (OHA.

IToBTOpPHTENBLHO-00001IAOIIINI MOLYIb.

No gk

ook wnE



IToBTOpHTENBEHO--00001AOINIT MOY/Ib MIPEAHA3HAYEH JUI CHCTEMATH3aluu U 0000IeHus
MPEMETHOTO COJICPKAHUS U OTBITA JEATEILHOCTH, IPUOOPETEHHOTO MPH M3YYEHUH BCEro Kypca
¢u3uKy, a TaKkKe JUIA MOATOTOBKM K OCHOBHOMY TI'OCYAAapCTBEHHOMY 3K3aMEHY MO (PHU3HKE s
oOyyaromuxcs, BBIOPaBIINX 3TOT y4eOHBIN MPEIMeET.

[Ipy u3yyeHuM NaHHOTO MOJIYJS PEaTUu3yIOTCS M CUCTEMATU3UPYIOTCS BUIBI ACSITEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECTIeYMBACTCS JOCTH)KEHUE TIPEAMETHBIX M METAIPEIMETHBIX TUIAHUPYEMBIX
pe3ynpTaToB 00ydeHus, (OpMHUPYETCS €CTECTBEHHOHAy4YHas IPaMOTHOCTb: OCBOEHHUE HAyYHBIX
METO/IOB HCCIIEJIOBaHMS SIBJICHUHM NPUPOJbI U TEXHUKU, OBJIAJECHUE YMEHUSMU OOBSACHATH
¢bu3nveckue SBICHUS, IPUMEHSS TOyYSHHbIE 3HAHUS, PEIIaTh 33au, B TOM YHCIIe KAYeCTBEHHBIE
U DKCIIEPUMEHTAJIbHBIE.

[IpyHIHMNIMAIBEHO JEATENBHOCTHBIA XapakTep JAHHOIO pPa3felia peaau3yeTcs 3a CY€T TOro,
4TO 00yYaroLUeCs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeasaraercs:

Ha OCHOBE IMOJYYEHHBIX 3HaHUW paclo3HaBaTh U HAYUYHO OOBSICHATH (PU3MUECKUE SBICHUS B
OKpYXKaIOIEH MPUPOJIEe U TOBCEIHEBHOMN KU3HU;

WCI0JIb30BAaTh HAy4YHbIE METOJbl HCCIIENOBAaHUS (PU3MYECKHUX SIBICHHUH, B TOM 4YHUCIE AJIs
MIPOBEPKHU TMIOTE3 U MOJTYyYEHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSACHATH HAayyHblE OCHOBBI HauOoJiee BaKHBIX JOCTHUKEHMH COBPEMEHHBIX TEXHOJIOTHH,
HalrpuMep, MPaKTHYECKOTO HCIOJIb30BAHUS PA3JIMYHBIX MCTOYHMKOB 3HEPIMU HA OCHOBE 3aKOHA
MIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIUU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢pu3nku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHus HAMIPABICHO HA JOCTIDKEHHE
JIMYHOCTHBIX, METAIPCAMETHBIX U NPCIMCTHBIX O6pa3OBaTeJII)HI)IX PE3YJIbTATOB.

B pesymprate wusydeHus QUMK Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS Yy
oOyuaromterocst OyyT cOpMUpPOBAHBI CIIEAYIOIINE TUIHOCTHBIE PE3YIbTAThI B 4aCTH:
e 1) NaTPHOTHYECKOTO BOCIIMTAHMUSI:

® — MpOSBIEHHE HMHTEpeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM (hr3nueckoit
HayKH;
® — [[EHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXIEHUHU OOIECTBEHHO 3HAYMMBIX U ATHUYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUHN (DU3HKY;

® — OCO3HAHHWE BAXHOCTH MOPAITbHO--3TUYECKUX MPUHIUIIOB B ACSITEIHHOCTH YUEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMSI:

® — BOCIPHUATHE ICTETUYECKUX KaueCTB (DM3UYECKOW HAyKH: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

® — OCO3HAaHME IEHHOCTH (PU3WYECKONW HAYKH KaK MOIIHOTO HHCTPYMEHTa IO3HAHUS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONIEH KyJIbTYpHI;

e — pa3BUTHE HAYYHOM JI0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON AEITETbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI 1 IMOIMOHAJILHOIO 0JI1ATr0NOJTyYHs:

® — OCO3HaHHE LIEHHOCTH 0e30macHOro o0pa3a )KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTH MpaBujl 0€30MacHOTO MOBEACHUS Ha TPAaHCIOPTE, HA JOPOTrax, C SJIEKTPUUYECKUM U
TEIJIOBBIM 000PY/IOBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

e — c(hopMHPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHKE CBOErO IpaBa Ha OUIMOKY M TaKOTO ke
IIpaBa y Ipyroro 4ejaoBeKa;

e 6) TPyA0BOI0 BOCIIUTAHMS:

® — aKTMBHOE y4acTHE€ B PELICHUWH IPAKTHUECKUX 3a/au (B paMKax ceMbH, 00pazoBaTEIbHOMN
OpraHu3aliu, ropojia, Kpasi) TEXHOJIOTUYECKON U COLMAIbHON HAIIPABIEHHOCTH, TPEOYIOIUX B
TOM 4Hucye U PU3NUECKUX 3HAHUM;

® — HMHTEpeC K MPAKTUYECKOMY U3yUeHUIO podeccuil, CBA3aHHBIX C PU3UKOIL;

e 7) 3K0OJIOTMYECKOr0 BOCIIMTAHUS:

e — OpuUeHTAlMs Ha MNpUMEHeHHe (U3MYECKUX 3HAHMM s pelIeHHusl 3a7ad B 00JacTu
OKpYXarollel Cpe/ipl, TUIAHUPOBAHUS MTOCTYIKOB M OLEHKH MX BO3MOXXHBIX MOCJIEACTBUI i
OKpY’Karollen Cpeibl;

e — OCO3HaHHE MI0OATHFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTell X peuieHus;

e §8) ajanTanMu K M3MEHSIOIIUMCS YCJIOBUSIM COUMATbHOM M IPUPOAHOM Cpeabl:

¢ — MOTPEOHOCTH BO B3aMMOJACHCTBUH MPHU BHITIOTHEHUH UCCIEOBAHUNA U MPOEKTOB (hHU3MUECKOI
HaIpaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSIM JPYTHUX;

® — [IOBBILIECHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTD;

e — noTpeOHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIlie (POPMYTUPOBATH UJEH, TIOHSATHS,
TUTOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;



e — 0co3HaHME Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HUKH;

® — [UIAHMPOBAHME CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (PU3MUYECKHUX 3HAHMIA;

¢ — CTPCMJICHUC aHAJIM3UPOBATH WU BBIABJIATL B3aUMOCBA3U IMPUPO/LI, O6H_I€CTBa U 3KOHOMHKHU, B
TOM YHUCJIC C UCITIOJIB30BaAaHHUECM (I)I/I3I/I‘-IGCKI/IX 3HaHHfI;

e — OIICHKA CBOMX JICHCTBHH ¢ yd4éTOM BIMSHHS Ha OKPYXKAIOIIYI0 CpPEIy, BO3MOKHBIX
rJ1I00aJIBHBIX TTOCJIEACTBUNA.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHs mporpamMMel 1o (pU3MKe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y oOyuatomerocst OyayT chopMUpOBaHB MeTamnpeaMeTHbIe Pe3yJbTaThbl, BKIIOYAIOIINE
IO3HABATCJIIbHLIC YHUBCPCAJIBLHBIC y‘I€6HI>Ie HeﬁCTBHﬂ, KOMMYHUKATUBHBIC YHUBCPCAJIBHBIC
yueOHbI€ eMCTBUS, PEryIssTUBHbIE YHUBEPCAIbHbIE YUeOHbIE NEHCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble Jornuyeckue aAeiicTBUA:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 00OBEKTOB (SBICHUI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(DUKAIUMKM, OCHOBAHUS JJIsi 0000IIEHUS 1
CpaBHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpuBaeMbIX (hakTaxX, JaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJISATh TIPUYMHHO--CJICJICTBCHHBIC CBSI3W TPH HM3YyYCHUH (DU3HUYECKUX SBICHUH U
MPOIIECCOB, JIeNaTh BBIBOABI C HCIOJIB30BAHWEM JCAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3SIX (PH3UYCCKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMpATh Croco0 pemieHus ydeOHOW (u3ndecKoi 3amaun (CpaBHEHUE
HECKOJIbKAX BapHaHTOB pEIICHHs, BBHIOOp Hamboyiee TMOAXOJAIIETO0 C  Yy4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebCcKHe N1eCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IIPOBOAUTE IIO CaAMOCTOSATCIBHO COCTAaBJICHHOMY ILIaHY OIIBIT, HECJIOKHBIN (1)I/I3I/IIIGCKI/II71
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICAOBAHUC (I)I/ISI/I‘ICCKOFO SIBJICHHA,

OLOCHUBATL Ha INPUMCHHMOCTb W JOCTOBCPHOCTDH I/IH(bOpMaI_[I/IIO, INOJIYYCHHYKO B XOZIC
HUCCIICOOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IPOBaTB O606H.I€HI/I${ " BBIBOJIBI IO pE3yjibTaTaM HpOBeI[éHHOFO
Ha6J'IIOI[eHI/I$I, OIIbITa, UCCIAICAOBAHUA,

IMPOTHO3UPOBATHL BO3MOXKHOC JalIbHEHIIIEe pa3BUTHUC (I)I/ISI/ILICCKI/IX mponuecCcoB, a TaAKKC
BbIIBUT'ATh ITPECATIOJIONKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

NPUMEHATh pPa3IMYHbIE METOJbl, MHCTPYMEHTbl M 3alpochl MpU IMOUCKE U OTOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh M HWHTEPHPETUPOBATH HH(OOPMAIMIO PA3THUYHBIX
BUJIOB U ()OPM IPECTABICHHUS;



CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAaJbHYIO (opMy mpeacTaBieHus HHGOpMaUH U
WUTIOCTPUPOBATh peIIaeMble 3aJauydl HECIOKHBIMH CXEMaMH, JuarpaMMaMu, WHOMN
rpaduKoif 1 ©X KOMOUMHAIHSIMHL.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X07Ie 00CyX/IeH!s] Y4eOHOT0 MaTepuala, pe3yIbTaToB Jab0PaTOPHBIX PadOT U MPOEKTOB
3aJ1aBaTh BOIPOCHI 110 CYLLECTBY 00CYK/1a€MOI TEMBbI U BBICKA3bIBATH UJEH, HALIEJICHHBIC
Ha pelLleHue 3a/1a4M U MoJIepKaHue 0J1arokKeyaTeIbHOCTH O0IEHuUS;

COMOCTAaBJATh CBOM CYXKJAEHHUA C CYXKICHUSIMH JPYIMX Y4YaCTHUKOB JHaJIora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIIN;

BBIpaKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEJCTaBISTh  pPEe3yJAbTaThl  BBIIOJHEHHOTO  (PU3UYECKOTO  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTa);

MMOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAJIbHOW pabOTHI MpU
pELIeHUH KOHKPETHON (pU3NUYECcKOM MpoOIeMsl;

MPUHUMATh L€ COBMECTHOM JIeSTEJIbHOCTH, OPraHU30BBIBaTh JIEHCTBUS 1O €€
JNOCTHKEHUIO: paclpeensiTh PO, OOCYXAAaTh MPOIECCHl U Pe3yiabTaThl COBMECTHOU
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, OCTHrasi KaueCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH WICHAMH KOMaHIBI;

OIICHMBATh KaueCTBO CBOETO BKJIAJa B OOIIMN MPOJIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKaMH B3aUMOAEHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranmszauus:

BBISIBIISITH MPOOJIEMBbl B KU3HEHHBIX U Y4EOHBIX CHUTYalUAX, TPEOYIOUIUX JIs pelieHus
(bu3znyecKux 3HAHUI;

OpUEHTUPOBATHCS B PA3IUYHBIX MOAXO0JAX MPHUHATHUS pEIIeHuH (MHIUBUAYAIbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUMN IPYIIO);

CaMOCTOSITEJIBHO COCTABJIATh AJITOPUTM peuleHuss (u3nMueckod 3a7ayu WM IUIaHa
HCCIIEIOBAaHUSL C Y4ETOM UMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh MpesiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh a/IeKBATHYIO OLIEHKY CUTYalLlMH U MpeJylaraTh I1aH €€ N3MEHEHMUS;

OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEIOCTMXKEHUS) Pe3yNbTaTOB JESITEIbHOCTH, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE€ B XOJI BBINOJHEHMS (hU3MUECKOTO
UCCIIEIOBAaHUSI WIM NPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, N3MEHMBIIUXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOPa MM JUCKYCCHM HA HAayYHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JIPYTrOro;

NpU3HaBaTh CBOE TMpaBO Ha OMIMOKY MpH pelleHud (U3UYECKUX 3a1ad WM B
YTBEPXKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO IPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xoHiy oOydenuss B 7 KJjacce IMpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHUN:

WCIIOJIb30BATh  TMOHATHSA: (PU3UYECKHE W XUMHYCCKHE SBJICHHS, HaOJIIOACHHE,
IKCIIEPUMEHT, MOJI]b, THUIOTE3a, CAWHHIBI (U3NYCCKUX BEIMYMH, aTOM, MOJICKYJIa,
arperaTHble COCTOSIHUSI BemiecTBa (TBEPAOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe
IBUKCHHE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE, NpSAMOJIMHEHHOE),  TPaeKTOpHS,
paBHOJEHCTBYIOIAs cuia, nedopmanus (ympyras, IIJTJaCTHYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

paznuuath siBieHUs (aud@dy3us, TEIUIOBOE JBWKEHHE YaCTHI] BEIECTBA, PaBHOMEPHOE
JBUKCHHUE, HEPaBHOMEPHOE IBW)KCHHE, HWHEPIWS, B3aUMOJCHCTBHE TEJ, PaBHOBECHE
TBEPIBIX TEJ C 3aKPEIJIEHHON OCHIO BpAIleHHs, Tiepeaaya JaBJICHUs TBEPIBIMH TEIaMHU,
KHUIKOCTSIMA M TazaMH, aTtMocepHOe [aBlieHWE, IJIaBaHWE TeJ, IPEeBpAIICHUS
MEXaHHYECKON PHEPTHH) 10 ONKMCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PrU3nUecKoe sBIICHUE,

pacro3HaBaTh NPOSBJICHHE H3YYCHHBIX (PU3NICCKUX SBIICHUH B OKpYXalolleM MHUpE, B
TOM 4YHclie (QU3NYECKHE SBICHUS B TPUPOJE: NMPHUMEPHI JBIKCHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KMBOW W HEXKHBOU TIPUPOJIE, ACUCTBHE CHIIBI TPSHHUS B TIPUPOJIC U TEXHUKE,
BIIUSTHAE aTMOC(EPHOTO JABJICHUS HA JKWBOW OpPraHW3M, IUIABAaHWE PHIO, phIYard B TEJe
YelioBeKa, IMPU ATOM I[E€PEBOJUTH MPAKTUYECKYIO0 3aJadyy B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUCCKUX SBICHUIA;

OTHCHIBATh M3YUYEHHBIE CBOMCTBA TeNn M (M3MUYECKUE SIBJICHUS, UCHOJb3yd (PU3NUECKHE
BETMYMHBI (Macca, 00OBEM, IJIOTHOCTh BELIECTBA, BpEMS, MYyTh, CKOPOCTb, CPEIHSsS
CKOPOCTbh, CHJIa YIIPYrOCTH, CUJia TSDKECTH, BEC Tejla, CHJIa TPeHHs, JaBjieHHe (TBEPAOTO
Tea, )KUJIKOCTH, T'a3a), BRITAJIKUBAIONIAs CUJIa, MEXaHHYecKast paboTa, MOIIHOCTb, ITIEYO
CHJIbI, MOMEHT CHJIbI, KO3()(DULIMEHT MOJE3HOr0 JEHCTBUS MEXaHU3MOB, KUHETUYECKas U
MOTEHIIMATbHAS SHEPrus), NMPU ONMUCAHUM IMPABUWIBHO TPAKTOBATh (PU3UYECKHI CMBICI
HCIOJIb3YeMbIX BEITHMYMH, UX 0003HAUECHUS M €IUHUIbI (U3NYECKUX BEIHYWH, HAXOIUTh
(dhopMyIibl, CBS3bIBAIONINE JAaHHYIO (DU3MUECKYI0 BEIUYMHY C JPYTMMU BEIUYHHAMU,
CTPOUTH rpapUKu U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepH30BaTh CBOICTBA Tel, (PM3UYECKUE SBICHHUS U MPOLECCHI, UCTIOIb3Ys MpaBHiia
cloxeHus cui (BAOJb OJHOM mpsiMoii), 3akoH ['yka, 3axon Ilackans, 3akoH Apxumena,
MIPaBUJIO paBHOBECHsI pbluara (6J0Ka), «30JI0TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXpaHEHUs
MEXaHUYECKON OSHEpruu, IMpU STOM JaBaTh CIOBECHYIO (OpPMYITHpPOBKY 3aKOHa U
3aMMChIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHE SIBICHUS, MTPOIECCHl M CBOMCTBA TN, B TOM YHCIIE U B KOHTEKCTE
CUTYaIluil MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUUYMHHO--CIIEICTBEHHBIC
CBSI3H, CTPOUTh OOBACHEHHE U3 1—2 JOTMYECKHX IIaroB ¢ OMOpod Ha -2 M3yueHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, (PU3HMUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;

pemate pacu€THble 3agauyd B 1-2 JEHCTBUS, HCMONB3YS 3aKOHBI U (OPMYIIBL,
CBsI3BIBANOININE (PM3MUECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 33a[a4l 3alHChIBATh
KpaTKO€ YCJIOBHE, TMOJICTaBIATh (PU3MYECKHE BEIMYMHBI B (OPMYIBl U TPOBOAUTH
pacuéThl, HAXOAUTh CIPABOYHBIE JAHHBIC, HEOOXOUMBIE /TSl PEIICHHUs 3a/1a4, OI[CHUBATh
PEATUCTUYHOCTh IONYYSHHOU (DU3HUECKON BEIUYHHBL;



pacrno3HaBaTh MPOOIEMBbI, KOTOPHIC MOKHO PEIIUThH MPU MOMOIIH (PU3HUECKUX METOIOB, B
ONMCAaHUU UCCJENOBAHMS  BBIICIATH IPOBEPSIEMOE  MPEANOJIOKEHUE (THUIIOTE3Y),
pa3nuyaTth W WHTEPIPETUPOBATH TOJTYYCHHBIH pe3yabTaT, HAXOAWTHh OIIMOKH B XOJE
OTIBITA, JIeJIaTh BBIBO/IBI 110 €r0 PE3yJIbTaTaM;

MIPOBOJIUTH OIBITHI IO HAOFOICHUIO (PU3UYECKHUX SBIICHUHN WK (PU3UIECKUX CBOMCTB TEIl:
dbopMymupoBaTh  MPOBEpPSEMBIC  MPEANOIOKCHHS,  COOMpaTh  YCTAaHOBKY U3
MIPEII0KEHHOTO 000PY/I0BAHHUS, 3aIMUCHIBATH XOJI OTIBITa ¥ (POPMYIIMPOBATH BHIBOJIBL;
BBITIOJIHATh TPSIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MacChl Teia, 00bEéMa, CHIIBI U
TEMIIEPATYphl C WCIOIH30BAHHUEM AaHAJOTOBBIX M IHM(POBBIX TPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTA U3MEPECHUIA;
MPOBOJIUTHh HMCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIUYUHBI OT JPYrou C
WCIIOJIb30BAHUEM TMPSMBIX HU3MEPEHHH (3aBUCHMOCTH TYyTH PaBHOMEPHO IBUKYIIETOCS
TeJa OT BPEMEHM JBW)KCHHS TeJa, CHUJIbl TPEHHS CKOJBKEHHS OT Beca Teljla, KauyecTBa
00pabOTKM TMOBEPXHOCTEM TEN ¥ HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOMIAJH
COTIPUKOCHOBEHUSI TEJI, CHJIbI YIPYTOCTH OT Y/UIMHEHUS TPYKUHBI, BBITAJIKHWBAIOIICH
CHJIBI OT 00BEMA TOTPYKEHHOM YaCTH TeJIa U OT TIOTHOCTH YKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU Teja, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUM TIJIaBaHUSI TET,
YCIIOBUH paBHOBecUsl pbluara M OJOKOB), ydyacTBOBaTh B IUJIAHUPOBAaHUH Yy4EOHOIO
HCCAeA0OBaHuUs, COOMPATh YCTAHOBKY U BBITIOJNHATH U3MEPEHUS, CIACAYS MPEUI0KCHHOMY
maaHy, (UKCHPOBATh PE3ylbTaThl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKUX BEIUYHH B
BHJC TPEIJIOKECHHBIX Tabmuil © TpadukoB, JeiaTh BBIBOJABI 10 Pe3yJbTaTam
HCCIIEA0BaHUS;

MIPOBOJUTH KOCBEHHBIE U3MEpeHHUs (PU3MUECKUX BeNUYMH (TUIOTHOCTh BEIECTBa
KUJIKOCTH M TBEPAOTO Tejla, CHJIA TPEHHUS CKOJIbKEHHUs, JABJICHHE BO3AyXa,
BBITAJIKMBAIOIIAs CUJja, ACUCTBYIOIIAs HA MOTPYKEHHOE B )KUJIKOCTh TeJ0, Ko3(pPUuimreHt
MOJIE3HOTO ACMCTBUS MPOCTBIX MEXaHU3MOB), Cleaysd MPEaOKeHHOM MHCTPYKIUU: MpU
BBITIOJIHEHUM M3MEPEHUN COOUpaTh HKCHEPUMEHTANbHYIO YCTAaHOBKY M BBIYHCIATH
3HAQYE€HHE NCKOMOW BEJIMYMHBI;

coOnroAaTh MpaBWia TEXHUKH O€30MacHOCTH IMpu paboTre ¢  J1abopaTOpHBIM
000pyI0BaHHUEM;

yKa3bIBaTh MPUHIIMIIBI ACUCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, cOOOIIaroIuecs coCybl, OapoMeTp, pblyar, MOJBMKHBIA U HENOIBUKHBIN
OJI0K, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIMIBI ASUCTBUS U3Y4YEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C Oomopod Ha WX omucaHus (B TOM 4YHCIE: MOJIIMITHUKHU, YCTPOHCTBO BOJOIPOBOJA,
TUAPABIMYECKUNA TIpecc, MaHOMETpP, BBICOTOMEpP, IMOPIIHEBOM HACOC, AapeoMeTp),
WCIOJIb3YSl 3HAHMS O CBOMCTBAaX (DM3MUECKUX SIBIICHUN U HE0oOXoauMmble (HU3MYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTE TpUMEpPhl (HAXOAWTh HH(OpPMALMIO O TpHUMepax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MYECKUX 3HAHMM B TIOBCETHEBHOM KU3HM s oOecredeHus
0e30MacHOCTH Tpu OOpalleHuH ¢ [pudopaMu M TEXHUYECKHUMH YCTPOWCTBaMU,
COXPaHEHUs 3[I0OPOBBS M COOMIOACHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKpYKaIOUIEei
cpexne;

OCYILIECTBIISITh OTOOpP HCTOYHWUKOB HHPopmanmu B HHTepHETE B COOTBETCTBHH C
3a/IaHHBIM MMOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIMXCA 3HAHUN U MYTEM CPaBHEHUS



Pa3MUYHBIX MCTOYHHWKOB BBIACIATH HHPOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUUBOM
WJIM MOXKET OBITh HEJIOCTOBEPHOM;

WCII0JIb30BaTh TPU BBIMIOJIHCHUU YUEOHBIX 3a/laHUi HAYYHO--TIOMYISIPHYIO JHUTEpaTypy
(U3HYECKOTO COACPIKAHMS, CIPABOYHBIE MaTepUaibl, peCypchl ceTu MHTEepHET, BiIaleTh
npuéMaMHi KOHCIIEKTUPOBAHHUS TEKCTa, TMpeoOpa3oBaHus HHPOpPMALMK U3 OJHOU
3HAKOBOM CUCTEMBI B IPYT'YIO;

co37aBaTh COOCTBEHHBIC KpaTKWE MUCHMECHHBIC W YCTHBIC COOOIICHHWS HA OCHOBE 2—3
HMCTOYHUKOB HH(pOpMAIK (HU3HYECKOTO COJACPIKAHUS, B TOM YHCIE IyOIHYHO JeNaTh
KpaTKue COOOINEHUS O pe3yibTaTaX MPOCKTOB WM YU4E€OHBIX HCCICAOBAHUH, MPH 3TOM
rPaMOTHO  HCIIOJIb30BATh  W3Y4YEHHbIH MOHATUMHBIA  anmmapar Kypca  (U3UKH,
COIPOBOXKAATh BBICTYIUIEHUE MPE3EHTALINEN;

MPU BBITIOJIHEHUU Y4€OHBIX MPOEKTOB W MCCIIEIOBAHUN pacHpenessTh 0O0S3aHHOCTH B
TPYIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJa4yaMHU, CIEAUTH 32 BBINIOJHECHUEM IJIaHa
NEHUCTBUM, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B JCSATEIBHOCTH TPYIIIIHI,
BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOLTHX.

K koHny oOydyenuss B 8 kJjiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb chOPMHPOBAHHOCTH Yy OOYUaIOIIUXCSI YMEHUH:

WCIIOJIb30BaTh TOHATHUS: Macca W pa3Mepbl MOJIEKYIN, TEIJIOBOE JIBUYKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHUSI BEIIECTBa, KPUCTAINIMYECKHME M aMopdHbIE Tena,
HACBIIIEHHBIH M HEHACHIIICHHBIN Map, BIaXKHOCTb BO3/AyXa, TeMIlepaTypa, BHYTPEHHSS
SHEPrus, TEIJIOBOM JIBUTaTeNlb, AJIEMEHTAPHBIA SJIEKTPUYECKUN 3apsiji, AJIEKTPUUECKOE
oJie, IPOBOJHUKH U AUDICKTPUKH, TOCTOSHHBIN 3MEKTPUYECKUI TOK, MAarHUTHOE T10JI€;
pasznuyath sBJ€HUSA (TEMJIOBOE paclIMpeHHe M CXaThe, TeIvionepeaaya, TEeIIoBOe
paBHOBECHE, CMauMBaHUe, KaUJUISIPHBIE SIBJICHUS, HCTIApEHUE, KOHACHCAIus, TIIaBJICHUE,
Kpuctajum3anus  (OTBEpACBaHWE), KHUIIEHWE, Terulonepeaada (TErIONpOBOJTHOCTb,
KOHBEKIIUS, W3Iy4eHHE), DJICKTpHU3alus TeJ, B3aUMOJCHCTBHE 3apsioB, JEHCTBUS
AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHE, B3aWMOJEWCTBHE MAarHuUTOB, ICHCTBUE
MarHuTHOTO TOJIS HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAS. MHIYKIHS) [0 OMHCAHUIO
MX XapaKTEepHBIX CBONCTB U Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE
SIBIICHUE;

pacrno3HaBaTh HPOSIBJICHHE U3YYCHHBIX (PU3NYECKUX SBICHUN B OKpYXalOIleM MHUpE, B
TOM 4uciie pu3ndecKkue sIBJICHUS B MIPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KaIllWJUIApHbIE
SIBJICHUS B TIPUPOJIE, KPUCTAUIBI B Mpupoje, nznydenne CoHIa, 3aMep3aHue BOJIOEMOB,
MOpckue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHES, CHEra, JJIEKTPUYECKUE SIBICHUS B
aTMocdepe, SJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MAarHUTHOE ToJie 3eMiH, apedd
MIOJIFOCOB, POJIb MAarHUTHOTO TOJIA JUIS JKU3HU Ha 3emiie, MOJIIPHOE CUSHHUE, TPU ITOM
MEePEeBOJIUTh MPAKTUUYECKYIO 33Jady B Yy4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3Hakn) GpU3NUECKUX SIBICHUH;

ONMCHIBATh U3y4YEHHbIE CBONCTBA Tel U (PU3MUECKHUE SIBICHUS, MCIOJNB3yd (pusnyeckue
BENTUYMHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPIHsi, KOJIWYECTBO TEIUIOTHI, YAeJIbHas
TEIJOEMKOCTh  BELIECTBA, yJeJdbHas TEIUIOTa I[UIABJIICHMS, yJAEIbHas TeIoTa
napooOpa3oBaHus, yAeJdbHas TEMJIOTAa CrOpaHHs TOIUIMBA, KOA(P@UIHEHT MOJE3HOrO
JNEUCTBUSI TEIUIOBOM MaIIMHBI, OTHOCUTENbHAs BIIAXKHOCTh BO31yXa, JJIEKTPUUYECKUM
3apsj, CWia TOKa, MIEKTPUUYECKOE HANPSOHKEHHE, CONPOTUBIIEHUE MTPOBOJHUKA, YIEIBHOE
COTIPOTHUBJIEHUE BEIIECTBA, pab0Ta U MOIIHOCTH 3JIEKTPHUUYECKOTO TOKa), MPU OMHCAHUU
MPaBWIBHO TPAKTOBATh (DPM3MUECKUN CMBICT HUCIOIB3YEMbIX BEIWYHH, 0003HAYCHUS H



eNMHUIBl  (U3NYECKUX BEJIMYMH, HAXOAWUTh (OPMYIBI, CBA3BIBAIOIIME JAHHYIO
(GU3NYECKyl0 BENUYMHY C JAPYTUMH BEJIHMYMHAMH, CTPOUTH TpadUKd HM3Y4EHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA T, (PU3MUECKHUE SIBICHHUS U MPOIIECCHI, UCIOJb3Ysl OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOpUU CTPOEHUS BELIECTBA, IPUHIIMII
CYIIEPIIO3HIIUY T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsaja, 3akoH Oma
JUId ydacTka 1enu, 3akoH J[xoyns—JIeHua, 3aKkoH COXpaHEeHUs HEPTUU, NIPU 3TOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTHIECKOE BHIPAKCHHE;
OOBSICHATH (PU3MUYECKHE MPOLECCH] M CBOMCTBA TEJ, B TOM YHCIIEC U B KOHTEKCTE CUTYaIui
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh NPUYUHHO-CIIEICTBEHHBIE CBA3H,
CTpOUTHh OOBSICHEHHE M3 1—2 JOrMYeCcKUX I1aroB ¢ ONOpoi Ha 1-2 M3ydeHHBIX CBOMCTBa
(u3nuecKux ABJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pematb pacu€THble 3agaud B 2-3 JCHCTBUS, HCIOJB3YS 3aKOHBI U (OPMYIIBL,
CBs3bIBAOIIME (PM3MUYECKUE BEIMUYMHBI: HA OCHOBE aHallM3a yCIOBUS 3aJauyd 3allChbIBaTh
KpaTKO€ YCJIOBUE, BBISBIISTH HENOCTAaTOK JAHHBIX Ul pEUIeHHs 3aJauyd, BBIOMpPATH
3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE Ul €€ pEelIeHHs], TPOBOAUTh Pacu€Thl U CPAaBHUBATH
MOJIy4€HHOE 3HaYeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (PU3NUECKUX METOJIOB,
WCIIOJIb3YSl  ONKCAaHUE HCCIEeNOBAaHUS, BBIACHATH IMPOBEPSIEMOE  MPEANOJIOKEHHE,
OIICHUBATh MPABUJILHOCTH MOPSI/IKA IPOBEICHUS UCCIIEIOBAHMS, IEJIaTh BBIBOIBI;
MIPOBOJIUTH OTBITHI M0 HAOMIOAEHUIO (PU3UYECKUX SIBJICHUM WM (GU3NYECKHX CBOWCTB Tel
(xanWJUIApHBIE SBJIEHUS, 3aBUCHMOCTB JABJICHMS BO3AyXa OT €ro o0béMma, TeMnepaTypsl,
CKOpPOCTH HpoIlecca OCThIBAHUS M HArpeBaHMs MPH M3JIyYEHUH OT LIBETa H3JIydarolien
(mornomiaromneil) MOBEPXHOCTH, CKOPOCTh UCIAPEHUS BOJbI OT TEMIIEPATYPHI KUAKOCTH U
IUIOINAA €€ TOBEPXHOCTH, DJEKTpU3alus Tel M B3aUMOJEHCTBUE HIIEKTPUYECKUX
3aps/ioB, B3aMMOJAEHUCTBUE IOCTOSIHHBIX MAarHUTOB, BHU3yalM3allsl MarHUTHBIX IOJIEH
MIOCTOSIHHBIX MarHUTOB, JEHCTBHS MarHUTHOI'O IOJIS Ha MPOBOJHUK C TOKOM, CBOWCTBa
JJIEKTPOMArHuTa, CBOICTBA HIEKTPOABHUraTelssi IMOCTOSHHOIO TOKa): (opMyaupoBaTh
IIpOBEpsIEMbIE MPEAIOJIOKEHHs, COOUpaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000pyJ0BaHNS,
OIMCBIBATH XOJ1 OTBITA U (POPMYIMPOBATH BBHIBOJIBL;

BBITMIOJIHATE TPsAMbIE M3MEPEHUs] TEeMIepaTypbl, OTHOCHTEIbHOH BIa)XXHOCTU BO3/yXa,
CHJIBl TOKAa, HANpPsHKEHHUS C MCIOJb30BAaHMEM aHAJIOTOBBIX HPUOOPOB M JATUUKOB
¢u3nYecKux BEIMYMH, CpPAaBHUBATh pE3YJIbTaTbl M3MEPEHUH C Y4YETOM 3aJaHHOM
a0COJIFOTHON MOTPEIIHOCTH;

IIPOBOJIUTH MCCIEOBAaHUE 3aBHCHMOCTU OJHOW (DU3MYECKOW BEIMYMHBI OT JAPYroil ¢
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTb CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IUIOLIAJM IONEPEYHOro CEeUeHUs M YAEIbHOIO CONPOTHBIEHHS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYLIErO 4epe3 MPOBOJHUK, OT HANPSIKEHWs] HA MPOBOJHUKE,
HCCIIeIOBAaHUE IOCIEI0BATEIbHOTO U TMapajlIeIbHOTO COEIMHEHHH MPOBOJHHUKOB):
IUTAHUPOBATh HMCCIIE0BaHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH H3MEPEHUSs, CIEIys
MPEUIOKEHHOMY ITUIaHy, (PMKCHpPOBATh pPE3YJIbTaThl MOJYYECHHON 3aBUCHUMOCTH B BU[E
TabaMIl U TpaduKoB, A€1aTh BBIBOBI 110 pe3yabTaTaM HCCIIeIOBaHHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEpeHHs] (PU3MUECKUX BeNWYMH (yAelIbHAas TEIIOEMKOCTh
BEIIECTBA, CONPOTHUBICHUE MPOBOJHHMKA, pabOTa M MOIIHOCTH AJIEKTPUYECKOTO TOKA):
IUTAHUPOBaTh ~ M3MEpEeHHs, COOMpaTh OSKCIEPUMEHTAIbHYIO  YCTaHOBKY,  CIEays
MIPEI0KEHHOW HHCTPYKLMH, U BBIYUCIISATh 3HAUYEHUE BEJTMUHHBI;



coOmogarh TpaBUia TEXHUKM Oe3omacHocTH mpu  pabore ¢ 1abopaTOpHBIM
obopynoBaHueM;

XapaKTepU30BaTh NPUHIMIIBI JEHCTBUS U3yYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpOH Ha UX OMHCAHUS (B TOM YHCJIE: CUCTEMa OTOIJICHUS JOMOB, TUTPOMETp, TapoBast
TypOuHa, amIepmerp, BOJITMETD, CUETUNK IIEKTPUYECKON SHEPIHH,
AIIEKTPOOCBETUTENIbHBIE TMPHOOPBI, HAarpeBaTeNbHBIE AIIEKTPONPHOOPHl  (IIPUMEPHI),
AIIEKTPUYECKHE MPEIOXPAHUTEIH, JJIEKTPOMArHUT, OAIIEKTPOIBUraTeNb IOCTOSHHOTO
TOKa), WCIOJB3YyS 3HAHUS O CBOWCTBaX (PHM3MUYECKUX SBJICHUH M HEOOXOIUMBIE
¢bu3nveckrne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIILHBIE TPUOOPHI TI0 CXeMaM
U CXeMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHErO CrOpaHus, OJJIEKTPOCKOI, pPEOCTaT), COCTABISATh CXEMBI
AIIEKTPUUYECKHX IIETIEH ¢ IMOCIIe0BaTeIbHBIM H TapaJUIeTIbHBIM COSNHEHHEM JIEMEHTOB,
pas3nuyasi ycIoBHBIE 0003HAUYEHUS SJIEMEHTOB JIEKTPHUECKHX IIETICH;

NPUBOJUTh HpUMEphl (HAXOAWTh HH(OpPMALKMIO O HpHUMepax) MPaKTHYECKOTO
WCTIONb30BaHUSl (PM3MUECKUX 3HAHWKA B TOBCEJHEBHOW JKM3HH Ui OOECIeYeHUs
0e30macHOCTH Tpu oOpalieHMH ¢ npudopaMu W TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEeHHUS 37I0POBbSI M COOIIIOJICHHUST HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOMIeH
cpene;

OCYIIECTBIISATH MOUCK MH(popMarmu (pu3mdeckoro conepkanust B MIHTepHETEe, Ha OCHOBE
UMEIOIINXCS 3HAHWA M TYTEM CpaBHEHHS JOTIOJHHUTENBHBIX WCTOYHHKOB BBIJCISATH
UH(pOpMaIHIO, KOTOPas SABJISIETCS IPOTUBOPEYUBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIOJb30BaTh NP BBINOJHEHUH YYEOHBIX 3aJlaHUN HAy4YHO--TIOMYJSIPHYIO JINTEPATypy
(GU3NYECKOro coJepKaHusl, CIIpaBOYHbIE MaTepUabl, pecypchl cetu MHTepHeT, BaaneTh
npuéMaMu  KOHCIEKTUPOBAHMsI TEKcTa, INpeoOpa3oBaHUs HMHPOpPMalUU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE€ INHMCBMEHHbIE U KpaTKHE YCTHbIE COOOLIeHMs, 0000mas
MHGOpPMALMI0O U3 HECKOJIBKMX HCTOYHMKOB (PM3MUYECKOrO COJAEpXKAaHUSA, B TOM YHUCIIE
yOJINYHO MPECTABIATh Pe3yIbTaThl IPOEKTHOM MM UCCIIE0BATENLCKON IEATEIbHOCTH,
IIPY 3TOM I'PaMOTHO HCIOJIb30BaTh W3YYCHHBIN MOHATUHHBIA ammapar Kypca (QU3HUKH,
COIIPOBO’KJATh BBICTYIUICHUE MPE3eHTALUEH;

IPU BBINOJHEHUHM YYE€OHBIX IPOEKTOB M HCCIEAOBAaHUHN (U3NYECKUX MPOLECCOB
pacrpesiesiaiTh O0SI3aHHOCTH B TIPYINIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJauyamH,
CJIEZIUTH 32 BBIIIOJHEHUEM IUIaHa JeHCTBUN U KOPPEKTUPOBATH €ro, aJIeKBaTHO OLICHUBATh
COOCTBEHHBI BKJaJ B JEATEIBHOCTh TPYMIbI, BbICTpAaHUBaTb KOMMYHHUKATHBHOE
B3aMMO/ICHCTBHE, IIPOSIBIISAS TOTOBHOCTh pa3peraTb KOHQIUKTHI.

K koHiy oOydeHus B 9 Kiacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHHUI:

HUCIIOJIb30BATh INOHATHA: CHUCTCMa OTC‘IéTa, MaTepuajibHasd TOYK4, TPACKTOPU,
OTHOCUTCIIBHOCTb MCXaHHUYCCKOI'O JIBUKCHUAI, ):[e(bopMauHﬂ (ynpyraﬂ, HJIaCTI/I‘-IeCKaﬂ),
TPEHHUC, ICHTPOCTPEMUTCIIBHOC YCKOPCHHUEC, HCBCCOMOCTD U IICPETPY3KHU, LICHTP TAKCCTH,
a0COJIIOTHO TBépI[OC TCJIO, HCHTP TAKECTU TBép,Z[OFO TCJIa, paBHOBECUC, MCXAHNYCCKUC
KoJIeOaHUS U BOJIHBI, 3BYK, I/IH(1)pa3BYK " YIbTPA3BYK, 3JICKTPOMArHUTHBIC BOJIHbBI, IIKaJIa
OJICKTPOMArHUTHBIX BOJIH, CBCT, 6J1H30pyKOCTB " JAJIBbHO30PKOCTD, CIICKTPhI UCITYCKAHUSA
M TIOTJIOIICHM A, aan)a-, Octa- u raMMa-us3IydCHusd, U30TOIIbI, AACpHAsA SHCPIrCTHKA,



pa3nuyarh SBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE INPSIMOJIMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE TPSMOJMHEWHOE IBW)KEHUE, CBOOOJHOE TMAaJCHHWE TEJ, PaBHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMO/IEHCTBUE TEJl, PEAKTUBHOE JIBUKEHHE, KOJIEOATEIbHOE
JIBIDKEHUE (3aTyXalollie W BBIHY)KJCHHbIE KOJICOaHuUs), pe30HAHC, BOJHOBOE JIBHKEHHUE,
OTpa)X€HHUE 3BYKa, MPSMOJIMHENHOE pacpOCTPAHEHNE, OTPAKEHNUE U NIPEJIOMIICHUE CBETAa,
MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHHE OENoro CBeTa B CHEKTP M CIOKECHUE
CHEKTPAJbHBIX  LIBETOB, JHUCIEPCUS  CBETA, E€CTECTBEHHas  PaJUOAKTHUBHOCTD,
BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa W3JIYUCHHs) IO ONHUCAHMIO HMX XapaKTePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SBICHNUE;
pacro3HaBaTh MPOSBICHHE WM3YYCHHBIX (DU3UYECKHX SBICHUN B OKpYyKaromeM Mupe (B
TOM uuciie (GU3NYECKHE SIBJICHUS B MPUPOJIC: MPWIUBHI U OTIUBBI, JBIDKCHHUE TUTAHET
ConHeYHOM CHUCTEeMBI, PEAKTUBHOE JBUIKEHUE KUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHHE, CEMCMHUYECKHMEe BOJHBIL, I[yHAMH, 3XO, IBETa Tell,
ONTUYECKUE  SBJIEHUS B  MpUpoOJe,  OHoIOrMueckoe  JeMcTBHE  BUAMMOTO,
yIbTPaHOIETOBOTO U PEHTTEHOBCKOTO M3IIyUYE€HUM, €CTECTBEHHBIN PaJMOaKTUBHBIN (DOH,
KOCMUYECKHE JIy4d, paJMOaKTUBHOE H3IydE€HHUE NPUPOJHBIX MHUHEPAJOB, JAEWCTBUE
pPaIMOAKTUBHBIX M3JIYUEHWH Ha OpraHuM3M deJloBeKa), MpPU OTOM MEPEBOJAUTH
MPAaKTUYECKYI0 3a/lady B Y4YeOHYIO, BBIJCISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3nUecKuX SBICHUN;

OTIMCBHIBATh M3YYCHHBIC CBOMCTBA TEN W (PU3UUYECKUE SIBJICHUS, UCIOIB3Yysd (PU3MUECKHE
BEJIMYMHBI (CpPEeIHsI W MTHOBEHHAss CKOPOCTh Tella MPU HEPAaBHOMEPHOM JBHKEHUH,
YCKOPEHHE, NTEpEMELIECHUE, MTyTh, YII0Basi CKOPOCTh, CUJIa TPEHUs, CHJIA YIPYTOCTH, CHJIa
TSKECTH, YCKOPEHHE CBOOOTHOIO MaJCHHUS, BEC Teja, UMIYJIbC Tea, UMITYJIbC CHJIBI,
MexaHuyeckas paboTa M MOIIHOCTh, MOTEHLIMAJIbHAs SHEPTUsl Teja, MOJHATOrO Hal
IMOBEPXHOCTBIO 3E€MJIM, MOTEHUMAJIbHAs SHEPrus CKATOM IPYKUHBI, KHUHETUYECKAs
SHEprus, MoJiHAs MEXaHWYEeCKasi SHEPrus, MepHoj M 4acToTa KoJieOaHH, UIMHA BOJIHBI,
IPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, [T0KA3aTesb MPEIOMIICHUS CPE/Ibl), IPpU
ONHMCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HUCIHOJb3YEMbIX BEJIUYUH,
0003HaYeHHs] M €AUHULBI (U3NYECKUX BEIWYHH, HAXOAUTh (DOPMYIbI, CBS3BIBAIOIINE
JMaHHYIO0 (PU3UYECKYIO0 BEIMYUHY C APYTUMHU BEJIMUYUHAMU, CTPOUTH rpadMKu M3yUYEeHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepH30BaTh CBOMCTBA Tel, (U3MUECKUE SIBJICHHUS U IPOLECCHI, UCIOJIBb3Ys 3aKOH
COXpPaHEHUsl HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUs, MNPUHLMI CYNEPHO3ULIMHU CHUJI,
MPUHLHUI OTHOCUTENBbHOCTU ['amuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs HUMITYJIbCA,
3aKOHbI OTPAYKEHUS U MIPEIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHHUSI 3aps10BOIO U MAaCCOBOTO
Yycell MPHU SIEPHBIX PEAKIUsIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3alMChIBAaTh €0 MaTEMATUYECKOE BHIPAXKEHUE;

00BACHATH (pU3MUECKHE MPOIIECCHl U CBOMCTBA TEM, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBIABIATh MPUUUHHO--CJIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHX IIIaroB ¢ OMOPOM Ha 2—3 M3y4EHHBIX CBOMCTBA
(bu3nUecKuX ABICHUH, (PU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEI;

pemath pacd€THbIe 3a/auM (OMUpAOIIUecs Ha CHCTeMY U3 2—3 ypaBHEHUI), UCTOIb3YS
3aKOHBI U (JOPMYITBI, CBSI3bIBAIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaIN3a YCIOBUS
3a/laud 3alUChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEAOCTAIONIME WIH H30BITOYHBIC
TaHHBIE, BBIOMPATh 3aKOHBI W (OPMYNIBI, HEOOXOJWMBIE ISl pEUIeHHs, MPOBOJUTH
pacuéThl U OIIEHUBATh PEATUCTUYHOCTD MOJTYICHHOTO 3HaYCHHS PU3NIECKON BEJTMYMHBI,



pacrno3HaBaTb Hp06JIeMBI, KOTOPBIC MOXHO PCHIUTH IIPU ITOMOIIH (bPI3I/I‘ICCKI/IX MECTOJOB,
HCII0JIb3YA OIMIKMCaHUC HUCCIICAOBAaHUA, BBIACIATH IIPOBEPACMOC IMPCAII0JIOKCHUC,
OLCHUBATL IIPABHUJIBHOCTH IIOpPAAKa MPOBCACHUA HUCCICAOBAHUA, MOCIATh BbIBOIHLIL,
HMHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUHN U OTIBITOB;

MIPOBOJIUTH OTIBITHI IO HAOIIOJCHNUIO (PU3UUECKUX SIBICHUIN W (PU3MUYECKHX CBOMCTB TEJ
(u3ydyenue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUS HHEPTUH, 3aBUCHUMOCTH
nepuoja KojeOaHuid MPYKMHHOTO MasTHUKA OT MAaccChl rpy3a M KECTKOCTH MPYXKHUHBI U
HE3aBUCHUMOCTb OT aMIUIUTYJbl MaJbIX KOJIEOaHWM, MPSMOJMHEHMHOE pachpOoCTpaHEHUE
CBETa, pa3lio’KeHHe OEJOro CBeTa B CIEKTpP, U3yYCHHE CBOWCTB M300paKCHUS B IJIOCKOM
3epKaJie W CBOMCTB M300paKCHHs IpeaMeTa B COOHMparomell JHuH3e, HaOIIoACHUE
CIUIOIIHBIX U JIMHEHUYAThIX CHEKTPOB M3IIyYEHHS): CAMOCTOSITEIbHO cOOUpaTh YCTAaHOBKY
13 u30bITOYHOTO Habopa 0OOpYyHOBaHUS, OMMCHIBATH XOJ[ OMBITA M €r0 pPe3yJbTaThl,
(hopmMyIUpOBaTh BBIBOJIBI;

MPOBOJUTh NPU HEOOXOAMMOCTH CEpPUI0 MpPSIMBIX HW3MEPEHUH, ONpeeNnss CpeaHee
3HaUEHUE U3MepseMOW BeNUYMHbI ((POKYCHOE pacCTOssHHUE COOMparoIie JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTETLHOTO TIPHO0pa);

MIPOBOAWUTE HCCICAOBAHHC 3aBUCUMOCTEN (1)I/ISI/II-I€CKI/IX BCIIMUMUH C MHCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHHUH (3aBUCUMOCTh MyTH OT BPEMEHH IPHU PAaBHOYCKOPEHHOM JBUKEHHUU
0e3 Ha4aJIbHOW CKOPOCTH, MEPHOJa KOJeOaHN MAaTeMaTHYECKOTO MAasTHHKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH yIJIa OTPaXCHHUS CBETa OT yIJia TMaJeHWsl W yriia MPEJIOMIICHUS OT
yria TajeHus): TUIAHUPOBATh HCCIIEOBAHUE, CAMOCTOSITENIbHO COOMpPATh YCTaHOBKY,
(bukcupoBaTh pe3yibTAThl IMOJTYYEHHON 3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJIE
TabIuUI ¥ rpauKoOB, J1e1aTh BHIBOBI 110 PE3Yy/IbTaTaM HCCIIEIOBAHMUS;

MIPOBOJUTh KOCBEHHbIE HW3MEpeHUs (U3NYECKUX BEIWYMH (CPEAHsAs CKOpOCTh U
YCKOpEHHUE Tejla MPU PAaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHE CBOOOJHOTO MaJeHMUs,
KECTKOCTh TPYKHUHBI, KOAXDOUIIMEHT TPEHHUS CKOJBKEHHUS, MEXaHWueckas pabora u
MOIIIHOCTh, YaCTOTa M MEPHOJ KoJIeOaHU MaTeMaTHYeCKOTrO U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKAs CHJIa COOMPAIOIIEH JIMH3bI, PaJMOAKTUBHBIN (POH): IJIAHUPOBATH U3MEPEHHUS,
coOuparh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY U  BBINOJHATH W3MEpPEHUs, CIeays
MPEeIIOKEHHOW HMHCTPYKLMH, BBIYUCIATH 3HAUEHUWE BEIMYMHBI W aHAJU3UPOBATH
MOJIy4YE€HHBIE PE3YJbTAThl C YYETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUIl;

coOnroAaTh MpaBWiIa TEXHUKH Oe30MmacHOCTH IMpH pabore ¢ J1abopaTOpHBIM
obopynoBaHueMm;

pasnuyaTh OCHOBHBIE MPU3HAKU M3YyYCHHBIX (DU3MUECKUX MOJENEH: MaTepraibHas TOUKa,
abCOIOTHO TBEPIOE TENO, TOUCYHBIH UCTOYHHMK CBETA, Jy4, TOHKas JIMH3a, IIaHETapHas
MOJIeNb aTOMa, HYKJIOHHAas MOJIeTIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIUIBI ACWCTBUS U3Y4YEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOUCTB
C OTOPOM HA UX OMUCAHUS (B TOM YHCIE: COIUAOMETP, JATYUKU MOJIOKESHHSI, PACCTOSIHUS U
YCKOpEHUS, paKeTa, 9XOJOT, OUYKH, MEepHCKol, (oToammapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO03MMETp, Kamepa BuibcoHa), HUCHONB3ys 3HaHUS O CBOMCTBAxX
(bu3nUecKuX ABJICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

WCIIOJIb30BAaTh CXEMbl W CXEMaTHYHbIE PHUCYHKH H3YYEHHBIX TEXHMUYECKUX YCTPOUCTB,
U3MEPUTENbHBIX NPUOOPOB U TEXHOJOTMUECKUX IPOIECCOB MPU PELICHUH Yy4eOHO--
MPAKTUYECKUX 3aJ]la4, ONTHYECKHE CXEeMbl I MOCTPOEHHsS] M300pakeHUH B IIOCKOM
3epKajie ¥ cobuparolieil TuHse;



OPUBOAUTH TpUMEphl  (HAXOOUTh WHPOPMALMIO O HOPUMEPax) MNPAKTUYECKOTO
UCIIONb30BaHUSl (PM3MUYECKUX 3HAHWKW B TOBCEJHEBHOM JKM3HH I OOecredeHus
0€30MacHOCTH TpH OOpalleHuH ¢ [OpudopaMH M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUS 3[10POBbS U COOIIOAECHUS HOPM 3KOJOTMYECKOTO NOBEIECHUS B OKpYXKalOIIeH
cpene;

OCYIIECTBIISITh MOWCK HWHpopManuu  (usmueckoro coxaepkanuss B HHTepHere,
CaMOCTOSTENIbHO  (OPMYIHPYsl TIOMCKOBBIM 3allpoC, HAXOAWUTh IIyTH OIpPEIeTICHHS
JIOCTOBEPHOCTH INOJYYEHHOW MH(POpMAIMM Ha OCHOBE WMEIOIIUXCA 3HAaHUU U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

HCI0JIb30BATh MPU BBIIIOJHEHUU YUEOHBIX 3a/laHUil Hay4HO--TIOMYJISIPHYIO JHUTEpaTypy
(u3nUecKoro cojaep:KaHusl, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BialeTh
npuéMamMu KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHUsl HHPOpPMALMUM U3 OJHOU
3HAKOBOU CUCTEMBI B IPYT'YIO;

co37aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(pOpPMaIlUU U3
HECKOJIbKUX HMCTOYHMKOB  (DU3MUECKOTO  COAEp)KAaHMs, IYOJUYHO MPEACTaBIAThH
pe3ynbTaThl NPOEKTHOM WIIM HCCIEA0BATENIBCKOM AESTENBHOCTH, IPH 3TOM T'PaMOTHO
WCIOJIb30BAaTh HW3YYEHHBIM TOHATUHHBIA ammapaT H3ydyaeMoro pasjaena (QU3uMKd U
COMPOBOXIAaTh BBICTYIUIGHHE NIpe3eHTalueld ¢ Y4€ToM OCOOEHHOCTEH ayaUTOpUU
CBEpPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpoOJbH IIpakTHyeck
oOpa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsbl
pecypcsl
Paznes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro MUpa
bu6mmoreka [{OK
du3uka - HayKa 0
1.1 2 https://m.edsoo.ru/7f416
MpupoJie 194
PrsIecKe bu6moreka [IOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYMHBI
194
EcrecTtBenHonayun bubnuotexa [JOK
1.3 BIIf METO/T 2 1 https://m.edsoo.ru/7f416
NO3HAHUA 194
Hroro mo pazueny 6

Paspnen 2. IlepBoHayanbHbIe CBeICHUS O CTPOCHHH BellleCTBA

CrboeHie bu6mmoreka [IOK
2.1 P 1 https://m.edsoo.ru/7f416
BEIleCTBA
194
JIB>xeHue u bubnuoreka [IOK
2.2 B3aMMOJIENCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHII BEIIECTBA 194
ArperatHblie bubnuorexa LIOK
2.3 COCTOSIHHS 2 https.//m.edsoo.ru/7f416
BeIlleCTBa 194
Hroro mo pazgeny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
MexaHudeckoe bubmotera [JOK
3.1 3 https.//m.edsoo.ru/7f416
IBIDKEHUE
194
WHepims, Macea bubmuoreka [JOK
3.2 P, ’ 4 1 https://m.edso0.ru/7f416
IUIOTHOCTE
194
bu6mmoreka [JOK
3.3 Cuna. Buns! cun 14 1 2 https://m.edso0.ru/7f416

194
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Hroro no pazgeny 21
Pa3nen 4. JlaBnenne TBEPABIX TeJl, dKUAKOCTEH U ra3oB
[laBiienue.
[Tepenaua
bu6mmoreka [{OK
JTABJICHUS
4.1 . 3 https://m.edsoo.ru/7f416
TBEPABIMU TEIIAMH, 104
JKHUIKOCTSIMH U T
rasamu
bu6mmoreka [{OK
JaBnenue
4.2 5) https://m.edsoo.ru/7f416
KUJKOCTH
194
bubmmoreka [{OK
A
4.3 TMochepHoe 6 https://m.edsoo.ru/7f416
JaBJICHUE
194
[evictBue
JKUJIKOCTHU U Ta3a Ha bubmorexa HOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTPYXEHHOE B
194
HHUX TEJIO
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
Pabora i bu6mmoreka [IOK
51 3 1 https://m.edsoo.ru/7f416
MOIITHOCTh
194
Tpoctsie bu6moreka [IOK
5.2 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBbI
194
bu6mmoreka [JOK
Mexanndeckas
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPTHs
194
Utoro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB I1O0 68 3 12
I[TPOI'PAMME
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8 KUIIACC

KoanyecTBO 4acos DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uudposbie)
n/ pa3aeyioB M TeM Bcer | Konrpouabnsl | IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMmbl 0 e pabdoThbl ue padoTsl
pecypchl
Paznen 1. TenjioBble siBJIeHUS
Crpoenue u bubnuorexa [JOK
11 CBOICTBA 7 https://m.edsoo.ru/7f4181
BEIIlECTBA ce
TelIoBLE bu6mmoreka [{OK
1.2 21 1 5 https://m.edsoo.ru/7f4181
TIPOIIECCHI
ce
Hroro mo pazueny 28
Paznea 2. DieKkTpu4yecKue 1 MATHUTHBIE SIBJICHUS
DIIEKTPUYECKHE
3apsibl. bubnuorexa [JOK
2.1 3apsoKeHHBIE Tea 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMMOJEHCTBUE
IlocTosHHBIN bu6mmoreka [IOK
2.2 AIIEKTPHUYCCKHIA 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHUTHLL bu6mmoreka [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBJICHUS
ce
DJIEKTPOMAarHuTH bubmorexa LHOK
2.4 P 4 https://m.edsoo.ru/7f4181
ast MTHAYKIUS
ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBUIEE
KOJIMYECTBO
68 3 14.5
YACOB I1O0

I[TPOTPAMME
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9 KUIIACC

KosunuecTBO 4acos DJIeKTPOHHBbIE
No HaumenoBanue
(uudposbie)
n/ pa3aeyioB M TeM Bcer | KoHnTpoabn IIpakTHyeck
o0pa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznea 1. Mexann4yeckue iBJICHUSA
Mexanuueckoe
bubmmorexa [{OK
JIBIJKEHUE U
1.1 13 1 https://m.edsoo.ru/7f41a4
CIIOCOOBI €10 26
OITHMCAHUSs =
BsaumonelictBue Bubnmotexa HOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
TE
a6
bu6moreka [IOK
3aK0oHbBI
1.3 11 3 https://m.edsoo.ru/7f41a4
COXpaHCHHUS
a6
Hroro mo pazgeny 44
Pa3nen 2. Mexann4decKue K0JIe0aHUA U BOJHEI
bu6moreka [IOK
Mexannueckue
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIeOaHus
a6
bu6mmoreka [JOK
Mexannueckue
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroro mo pazgeny 15

Pa3nen 3. DiieKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

DIIeKTpOMAarHuTH
bubmuoreka [JOK
o€ moJje u
3.1 6 2 https://m.edsoo.ru/7f41a4
3JIEKTPOMArHUTH a6
bI€ BOJIHBI T
Utoro mo pazneny 6
Pa3nen 4. CBeToBBIE SIBJICHHS
3aKOHBI bu6mmoreka [JOK
4.1 pacnpocTpaHeHus 6 2 https://m.edsoo.ru/7f41a4
CBETa ab
JIuH3eI B bu6mmoreka [JOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41a4

puOOopHI

a6
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Paznoxxenue

bubmuoreka [IOK

I[TPOTPAMME

4.3 0enoro cBeTa B 3 2 https://m.edsoo.ru/7f41a4
CIICKTP ab
Hroro no pazgeny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
Ucnyckanue u bubnuorexa [JOK
5.1 TIOTJIOIIICHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM ab
Crpoctite bubmmoreka [{OK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO sijIpa
a6
daeDHbLe bu6moreka [IOK
5.3 Aep 7 1 https://m.edsoo.ru/7f41a4
peaxin
a6
Hroro no pazneny 17
Pa3nen 6. IloBTopuTteibHO-0000 a0 1M MOYJIb
[ToBTOpEeHME U
0000111eH1E bu6moreka [IOK
6.1 COJICPKAHHMS 5 2 https://m.edsoo.ru/7f41a4
Kypca (hU3MKA 3a a6
7-9 knacc
Hroro mo pazgeny 5
OBUIEE
KOJIMYECTBO
102 27
YACOB I10
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