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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢gusrike Ha ypOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHuUs
COCTaBIICHAa Ha OCHOBE IOJIOKEHU W TpeOOBaHUU K pe3ynbraraM
OCBOEHMS Ha 0a30BOM YpOBHE OCHOBHOM 00Opa30oBaTelbHOM MPOrpPaMMBI,
npencrasieHHbix B ®I'OC 00O, a Takxe ¢ yd€ToM QenepanbHOM
paboueit mnporpammbl BocnuTaHus W KoHuenuuu mpenogaBaHUs
yueOHoro npeamera « Ouzmka.

[Iporpamma no ¢gusrike Ha ypoBHE OCHOBHOTO OOIIEr0 00pa30BaHUs
COCTaBIICHAa Ha OCHOBE IIOJIOKEHU W TpeOOBaHUU K pe3ynbraraM
OCBOEHHSI Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTelbHOM MPOTPaMMBl,
npeacraBieHHbix B ®I'OC OO0, a Ttakke ¢ ydetoM denepaabHOR
paboueit mporpaMMbl BOCIIUTAHUSL U KOHIICTIIIUU MPENoAaBaHus yueOHOTo
npeamera «dusnkar.

Conepxkanue  mporpamMmbl 1o (U3UMKE  HaAmpaBlIeHO  Ha
(GopMUpOBaHHE €CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYyYaloluXcs U
OpraHu3aIi0 W3y4YeHHus: (PU3NKKM Ha JEITEIBHOCTHOM oOcHOBe. B
nporpamMme 1o (GU3UKe YUUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO MpeaMeTa
B peanuzanuu TpedoBanuit ®I'OC OO0 K miIaHupyeMbIM JUYHOCTHBIM U
METanpeAMEeTHbIM pe3yibraraM OO0yuYeHHUs, a TaKke MEKIPEIMETHbIC
CBSI3U €CTECTBCHHOHAYYHBIX YUCOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
oO1rero oOpa3zoBaHuUs.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpenesieHue y4eOHOro
Marepuaina 1o rogam oOydeHHs (10 Kiaccam), Ipejaraet MmpuMepHYyIo
MOCJIEIOBATEIbHOCTh M3YYEHHS] TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS
OPEIMETHOTO COAEpXKAaHUST W y4eTe BO3PACTHBIX OCOOEHHOCTEU
00y4aronuxcs.

[Iporpamma mno ¢usuke pa3zpaboTaHa C LETbI0  OKa3aHUsA
METOAMYECKON TMOMOIIM YYUTETI0 B CO3/IlaHUU pabouell mporpamMmsbl MO
y4eOHOMY TIPEIMETY.

duzrkKa SBISIETCS CUCTEMOOOPA3YIONIUM JJIsl €CTECTBEHHOHAYUYHBIX
y4eOHBIX TMPEAMETOB, MOCKOJIbKY (pU3nMyecKkue 3aKOHBI JeKAaT B OCHOBE
IIPOIIECCOB U SBJICHUMN, NU3y4aeMbIX XUMHEH, OMOJIOTHEH, acCTpOHOMUEH U
dbuzmveckoit reorpaduert, BHOCHUT BKJaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, IPEIOCTaBIsIeT Hanbonee sicHble 00pa3ilbl MPUMEHEHHUS
HAyYHOTO METO/a MO3HAHUs, TO €CTh CIOC00a MOTYYEHHUs I0CTOBEPHBIX
3HAaHUU O MUDE.

OnHa n3 miaBHBIX 3aja4 (QU3MIECKOro oOpasOBaHUs B CTPYKTYpe
oOmiero o0pa3oBaHUs COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOU
IPaMOTHOCTH M UHTEpECa K HAyKe y 00yJaroNIuXCs.

Nzydenune Qusnku Ha 0a30BOM ypOBHE MPEAIONaracT OBJIAJICHUE
CJEeIYIOIUMHI KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUUMHU
€CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

® Hay4YyHO OOBSCHSTH SIBICHUS,

® OLICHMBAaTh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEOBAHUS;

® UHTEpPNPETUPOBATH  JIaHHBIE W  HCMOJIb30BaTh  Hay4dHbIE

JI0Ka3aTeNbCTBA 1JI MOJYyUYEHHS BEIBOIOBY.

Ilenn w3ydeHus QUMK HA YPOBHE OCHOBHOTO  0OIIIETro
oOpa3oBaHusi OMNpEAEiICHbl B KOHIENIUM MPENoJaBaHusi Yy4yeOHOTO
npeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoi



denepanuu, peaNu3yIommuX  OCHOBHBIC o01reo0pa3oBareIbHbIC
MIPOTPAMMBI.

Henu uzyuenus pU3nKu:

e TMpHOOpPETCHHE WHTEpeca W CTPEMJICHHS OOydJaroImmxcs K
HAYYHOMY M3YYCHHIO TIPUPOJIBI, Pa3BUTHE UX MHTCILICKTYAIbHBIX
U TBOPYECKUX CIIOCOOHOCTEMH;

® pa3BHUTHE MPEACTABICHHMA O HAYYHOM METOJE TO3HAHUSA U
dopmupoBaHue HCCIICIOBATEIIBCKOTO OTHOIIICHHUS K
OKPYKAIOITUM SIBJICHUSM;

e (opMmupoBaHWE HAyYHOTO MHPOBO33PCHUS KaK pe3yibrara
U3yYCHHUS] OCHOB CTPOCHUS Marepuud H (yHIaMCHTAIBHBIX
3aKOHOB (DU3HKU;

e (opmupoBaHUE TPEACTABICHUH O POIM (DU3UKU I Pa3BUTHUS
JIPYTUX €CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

® pa3BHTHE TIPCICTABICHUH O BO3MOXHBIX cdepax Oymymiei
npodeCcCUOHAIBHOW  JESATEILHOCTH, CBS3aHHOM ¢ (UBUKOM,
NIOJITOTOBKA K JaJIbHEHIIEMY OOyYEHHUIO B 3TOM HaIlpaBJICHUU.

JlocTi)keHHEe S3THUX IeJed mporpaMmbl 1O (U3MKE Ha YpPOBHE

OCHOBHOTO  o0miero  oOpa3oBaHusi  oOecCTeUMBACTCS  PEIICHUEM
CJEYIONINX 3a/1a4:

e MpUOOpPETCHUE 3HAHWKA O JIUCKPETHOM CTPOCHUHU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJJICKTPHYCCKUX, MArHUTHBIX U
KBaHTOBBIX SIBIICHHSIX;

e [puoOpeTeHHE YMEHUN OIMUCHIBaTh U OOBSICHATH (U3HUECKUE
SBJICHUS C UCIIOJIb30BAHUEM MOJTYUYEHHBIX 3HAHUM;

® OCBOCHHE METOJOB pEIIeHUs MPOCTEHUIIUX PACUETHBIX 3a7ay C
UCIIONB30BaHUEM  (DU3UYECKUX  MOJENEH, TBOPYECKUX U
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUU HAOMIONATh MIPUPOAHBIC SIBICHUS U BBITOIHATH
OMBITHI, J1abopaTopHble pPabOTBI M  AKCIIEPUMEHTAJIbHBIC
UCCJIEIOBaHUS C UCTIOJIB30BAaHUEM M3MEPUTEIILHBIX PUOOPOB;

® OCBOCHHE MPUEMOB paboThl ¢ wuHOpManue (UINIECKOTO
CONEp)KaHUSA, BKJIIOYas HMHPOPMAIMIO O  COBPEMEHHBIX
JTOCTIDKEHUAX (DU3UKH, aHAIU3 U KPUTUYECKOE OIICHHUBaHUE
uH(popManuu,

® 3HAKOMCTBO cO cdepamu TpoPeCCHOHATBHOU ESITEIHHOCTH,
CBS3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMH TEXHOJIOTHSIMHU,
OCHOBAHHBIMU Ha JOCTHKEHUAX (PU3UUECKON HAYKH.

OO6miee ynciio YacoB, PEKOMEHIOBAHHBIX IS U3YYCHHs (PU3UKHU Ha
6a3oBoM ypoBHe, — 238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJETIO),
B 8 kiacce — 68 vacoB (2 vaca B Henento), B 9 kiacce — 102 yaca (3 yaca
B HEJIEITIO).

[Ipennaraemsiii B mporpamme mo (GU3HKE MEePEUeHb JT1a00paTOPHBIX
paboT W OMBITOB SIBISETCS PEKOMEHAATEIBHBIM, YUUTEIh JENaeT BHIOOD
Ipy  TPOBEACHWU JTA0OPAaTOPHBIX pabOT MW OMNBITOB C  y4YeTOM
WHAUBUIYaJTbHBIX 0COOEHHOCTEN 0o0yyJarommxcs, CITHCKa
AKCIIEPUMEHTAJBHBIX 3a/laHUM, MpeiaraéMblX B paMKaX OCHOBHOIO
rOCYJIapCTBEHHOTO 3K3aMeHa Mo (U3HKE.



COAEPXAHUE OBYYEHUA

7 KUIACC
®du3uKa u eé poJib B NO3HAHUU OKPY:KAIOIIEro MUpAa.

®usuka — Hayka o Ipupoxe. SBimeHus npuponsl. dDusnyeckue
SBJICHUS: MEXaHWYECKHEe, TeIUIOBbIC, DJIEKTPUYECKHE, MAarHUTHbIE,
CBETOBBIE, 3BYKOBEIE.

dusnueckre BeIUMYMHBL. V3MepeHue (PU3MUECKUX  BEJIUYHH.
Ouznyeckue npudbopsl. llorpemHocts u3Mepenut MexayHapoaHas
CUCTEMa €JIUHHII.

Kak ¢uszuka u apyrue ecTeCTBEHHbIE HAyKU H3Y4YalOT MPUPOLY.
EcTecTBeHHOHAyuHBIH METON TO3HAHUA: HAOMIOACHUE, TTOCTAaHOBKA
HAyYHOTO BONPOCA, BBIJIBMIKEHHUE THUIIOTE3, DKCIEPUMEHT IO TMPOBEPKE
runorTe3, o0bsiCHeHHe HaOmronaemoro sipieHus. OnucaHue Qu3nuecKux
SIBJICHUU C TIOMOIIBIO MOJEIeN

Jlemoncmpayuu.

1. Mexanudeckue, TEIUIOBbIE,  DJICKTPUYECKUE, MArHUTHBIE,

CBETOBBIC SIBJICHUSI.

2. duznyeckue npubOpsl W MpOIEAypa NPSAMBIX H3MEPECHHUI

aQHAJIOTOBBIM U IU(PPOBBIM TPUOOPOM.

Jlabopamopnwie padomsl u onvimel.

OrnpeneneHue 1EHbI ASICHUS ITKAJIbl U3MEPUTEIBLHOTO MpUdopa.
N3mepenue paccTosHUi.
N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeEA.
Onpenenenue pazMepoB MaJIbIX TEJL.
N3mepenune  temmeparypsl NpU  MOMOIIM  KUIKOCTHOTO
TEPMOMETPA U JaTYUKa TEMIIEPATYPHI.
[IpoBeneHue ucciaenoBaHus MO MPOBEPKE TMIOTE3BI: JAIBHOCTD
nojéTa mapuka, MylmeHHOr0 TOPU30HTAIBLHO, TeM OOJbIIIe, YeM
OoJIbIIIe BHICOTA ITyCKa.

IlepBoHauabHBIE CBeICHUS O CTPOCHHUHU BellecTBA.

CrpoeHue BelecTBa: aToMbl U MOJEKYIbI, UX pa3Mepbl. OIBITHI,
JOKa3bIBAKOLIME JUCKPETHOE CTPOCHHE BEIIECTRA.

JIBrkeHue yactull BemiecTa. CBA3b CKOPOCTH JIBUKEHUSI YaCTHUL C
TeMrieparypoii. bpoyHoBckoe nBmwxkenme, nuddysus. BzaummonericTBue
YacTUIl BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUS BEUIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEU U
TBEPABIX (KPUCTAUIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMU
BEILIECTB B PAa3HbIX arperarHbIX COCTOSAHUSAX U UX aTOMHOMOJICKYISIPHBIM
ctpoerneM. OCOOCHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmrogeHnne OpOyHOBCKOTO TBUKEHUS.

2. Habmonenue muddys3un.

3. HaGnromenue siBneHUM, OOBICHSIOMUXCS TMPUTIKCHUEM WA

OTTAJIKUBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnuvie pabomul u onvimol.

OueHka auamerpa aToMa METOAOM PSJIOB (C HCIHOJIb30BaHUEM
dortorpaduii).

2. OmbITHI IO HAOTIOMCHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmpITel TO OOHAPYKEHUIO JACHUCTBUS CHJI MOJEKYISIPHOTO

MIPUTSKEHUS.

o grNE



JIBHKeHMe M B3aUMOJeliCTBHE TeJl.

Mexannueckoe JABHKEHHE. PaBHOMEpHOE ©  HEpPaBHOMEPHOE
nprkeHue. Ckopoctb. CpenHsisi CKOpPOCTh IMPU  HEPABHOMEPHOM
NBIKEeHUU. Pacdet myTu U BpeMeHU JBUKEHHUS.

SBnenue wHepuuMu. 3aKOH HHEPLUMHU. B3auMonmeincTBue Ten Kak
IIpUYMHA W3MEHEHUS CKOPOCTH [JBHM)KEHHS Tein. Macca Kak Mepa
nHepTtHOCTH Tena. IlmoTtHocTe BemecTBa. CBS3b  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE O0ObeMa BEIIECTBA.

Cuita KaKk XxapakTepUCTHKa B3auMonencTBus Ten. Cuiia ypyrocta u
3akoH ['yka. M3mepeHwe cumibl C IMOMOIIBIO JHUHAMOMETpa. SBiieHUE
TATOTEHUs M cwia TshkecTu. Cuia TSKECTH Ha JIPYyTruX IUIaHeTax. Bec
tena. HeBecomocTh. ClioKeHHE CHII, HAIPABJIECHHBIX MO OIHOW IPSIMOM.
PaBnoneiictByromas cun. Cuna TpeHus. TpeHue CKOJIbKEHHS U TPEHUE
nokosi. TpeHue B Npupoae U TEXHUKE.

Jlemoncmpayuu.

Habntogenne MexaHn4ecKoro JBHKEHUS Tefa.
N3mepeHune ckopoCcTH IPSIMOJIIMHENHOTO JBUKEHUS.
HaGmronenue siBieHus: THEPIIUH.
HaGnronenue n3MeHeHus CKOpoCTy MPU B3aUMOJICHCTBUU TE.
CpaBHeHUE Macc MO B3aUMOAECHCTBUIO TEN.
CnoxxeHue cuil, HalpaBJICHHBIX IO OJHON NMPSMOM.
]Iaﬁopamopnbte paﬁombt U onvimol.
OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBIKEHHUA (IIapUKa B
KHUJKOCTU, MOJIETTH DJIEKTPUUECKOTO aBTOMOOUJIS U TaK Jajee).
OmnpeneneHue cpenHeld CKOPOCTU CKOJBKEHHs Opycka WM
IapyvKa o HaKJIOHHOM IJIOCKOCTH.
OrnpeneneHue MWIOTHOCTH TBEPAOIO TENA.
OnbITel,  I€MOHCTPUPYIOIIWE  3aBUCUMOCTb  PACTSKEHUS
(medopmarum) Npy>KUHBI OT TPUIOKEHHON CHJIBI.
OnbIThl, JI€MOHCTPHUPYIOIIUE 3aBUCUMOCTb CHJIBI  TPEHUS
CKOJIb)KEHHSI OT Beca Tella M XapakTepa CONPHUKACAIOUIUXCS
ITOBEPXHOCTEM.

JJaBieHune TBEPABIX TeJl, )KUJAKOCTEN U ra3os.

HNasnenne. CrocoObl yMEHBIICHUS W YBEJIHYCHHS JaBICHHUS.
JlaBnenue raza. 3aBUCUMOCTD JABIICHHS Ta3a OT 00beMa, TeMIEPaTyphl.
Ilepenaua naBieHUs TBEPABIMU TEJAMH, KHAKOCTSIMU MU Ta3aMH. 3aKOH
[Tackans. ITHeBMaTnueckre MalIMHbL. 3aBUCUMOCTD JIABICHUS )KUIKOCTH
oT miyoussl. ['mapoctarndeckuid mapamokc. CooOIIaronIrecss COCY/IbI.
I'unpaBnuyeckue MeXaHU3MBI.

Atmochepa 3emmm u  armocepHoe mapneHue. [IpuumHbI
CYIIECTBOBAaHUs BO3AYIIHOW o0Oomoukn 3emin. Omneit  Toppudeniu.
Usmepenue armocepHOro nmaBieHUs. 3aBUCUMOCTh aTMOC(hEpHOTro
JABJICHUSI OT BBICOTHI HaJ ypoBHeM Mops. [IpubOopsl mis m3MepeHus
aTMOC(EpHOTO JaBICHHUS.

JlelicTBHEe JKHIKOCTM M ra3a Ha TMOIPYKEHHOE B HHUX TeJO.
Boitankuparonias (apxumenona) cuia. 3akoH Apxumena. [lnaBanue ter.
Bo3znyxonnaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTb JaBIEHHUS Ta3a OT TEMIIEPATYPHI.

2. Tlepemaya maBneHUs KUIKOCTHIO U Ta30M.

3. CooOlmaroruecs: COCympbl.

coukwhE
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I'mppasnuyeckuii npecc.
[IposiBnenue neicTBust aTMOCHEPHOTO TABICHHUS.
3aBUCUMOCTh BBITAJIKUBAIOLIEH CUJIBI OT 00BEMA MOTPYXKEHHOU
YaCTH TeJIA U TIJIOTHOCTH JKUIKOCTH.
PaBeHCTBO  BBITANKMBAIOWIEM CWIbI  BECY  BBITECHEHHOU
KUJIKOCTH.
VYcnoBue miaBaHMsS TeEJ: IUIABAHUE WM TOTPYKEHUE Tel B
3aBUCUMOCTH OT COOTHOILIECHUS INIOTHOCTEH TEa U KUAKOCTH.
Jlabopamopnuwie padomel u onvimel.
HccnenoBanne 3aBUCMMOCTM Beca Tella B BOAE OT 00BEMa
NOTPYKEHHOM B KUJKOCTb YaCTH TEJIA.
OrnpeneneHne BBITAJIKUBAIOIIECH CHIIbI, AEHCTBYIOIIEH Ha TEJO,
MOTPYKEHHOE B KUJIKOCTb.
ITpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOIIIECH CHUJIBI,
JNIEUCTBYIOIIEH Ha TEJIO B dKUAKOCTH, OT MACCHI TEJIa.
OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOLICH
CWJIBbI, JICHUCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT 0OBEMaA
NOTPYKEHHOM B JKUJIKOCTh 4YacTU Tejlda W OT IUIOTHOCTHU
YKUJIKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WM KOHCTPYHUPOBAHHUE JIOAKU U

oIpe/iesIeHuE €€ rpy30I0AbEMHOCTH.
PaGora 1 MOIIHOCTH. DHEPIHsl.

Mexanudeckas pabora. MOITHOCTb.

[IpocTthie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TIUJIOCKOCTb.
[IpaBuno paBHOBecuss peryara. l[IpumeHeHue mnpasBuia paBHOBECHUS
peluara K OJIOKY. «3050TO€ TpaBWiIo» MexaHuku. Koadduiuent
nosieHoro neiictBus (manee — KIIJ) mpocteix mexanusmoB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3Heprus. Kunetnueckast 1 moTeHIMAIbHAS] SHEPTHSL.
[IpeBpaiieHne OAHOTO BUJA MEXAaHUYECKOW SHEPrUu B JPYroil. 3akoH
COXpPaHEHUS JHEPTUU B MEXAHUKE.

JHemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie padomul u onvimel.

1. Onpenenenve pabOThl CHJIBI TPEHHS TPH PABHOMEPHOM

JIBH>KCHUU TEJIA 110 TOPU30HTAJIbHOW MIOBEPXHOCTH.

2. UccnenoBaHue ycioBHid paBHOBECHSI phlyara.

3. Mmepenne K1/l HakIOHHON TIIOCKOCTH.

4. HV3ydyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUU.

8 KIIACC
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TenJioBble ABJICHMUS.

OCHOBHbIE  TOJOXKEHUSI  MOJIEKYISIPHO-KUHETHYECKOM  TEOpUH
CTpoeHHusl BemiecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJd. OTBITHI,
MOATBEPKIAAOIIME OCHOBHBIEC IIOJOXKEHUS MOJIEKYISPHOKUHETHYECKOU
TEOPUHU.

Monenu TBEPAOTO, )KUAKOTO U ra3000pa3HOro COCTOSIHUM BEIIECTBA.
Kpucrannmaeckue u amopdubeie Tena. OOBsSCHEHHWE CBOMCTB Ta3o0B,
KUJKOCTEM W TBEPABIX TE€JI HA OCHOBE IMOJOKEHUN MOJEKYISIPHO-
KMHETHUYEeCKOM Teopuu. CMauynMBaHUE U KalWJUISIPHBIE SIBJICHUS. TeroBoe
pacIIMpEeHUE U CHKaTHeE.



Temneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO
NBIKEHUS dYacTull. BuyTtpenHsis »Heprus. CnocoObl M3MEHEHUS
BHYTPEHHEUW HSHEpruu: TeIionepeaadya M coBeplieHue padoTbl. Bunbl
TeILIONePeadn: TCINIONPOBOAHOCTD, KOHBEKLIHS, H3IIyYCHHUE.

KonunyectBo  TemnoTel.  YaenbHas  TEIIOEMKOCTH — BEIIECTBA.
TemnooOMeH M TEMJIOBOE paBHOBECHE. YpaBHEHME TEIJIOBOrO OajaHca.
[InaBieHne u OTBEPACBAHHE KPUCTAJIMUECKUX BEIIECTB. YAEJbHas
teriota taBneHus. [lapooOpazoBanue u koHaeHcarus. VcmapeHue.
Kunenue. VYaenpHas  Temiora mapooOpa3oBaHus.  3aBUCHUMOCTH
TEMIIepaTypbl KUTIEHUS OT aTMOC(EPHOTO JIaBJICHUS.

BnaxHocTts BO3myxa.

DHEprus TOIIMBA. YIEJIbHAas TEIJIO0Ta CTOPaHUs.

[Tpuniunel  pabotel  TemnoBbix aBurareneid KIIJ[ TemmoBoro
nBuraresnisd. TermioBble ABUTATENN U 3aIUTa OKPYKAIOIIECH CPEAbI.

3aKkOH COXpaHEHUS M TPEBpAILLCHUS DSHEPIUM B  TEIUIOBBIX
nmporeccax.

Jemoncmpayuu.

Ha6nronenune 6poyHOBCKOTO JIBUKCHUS.

Ha6mronenune nuddysun.

HaGnronenue siBjeHn cMauMBaHUs U KalTWIISIPHBIX SIBICHUH.
HaGnronenue TemioBoro pacimpeHus Tel.

N3menenune maBneHuss raza TpU  U3MEHEHHUH 00bEMa U
HarpeBaHUU UJIM OXJIAKICHUMU.

[IpaBuiia u3mMepeHus TeMIeparyphl.

Bunsl Tennmonepenayu.

OxmakzieHue Ipu COBEPIICHUH PAOOTHI.

HarpeBanue rpu COBEpIICHHH PA0OTh! BHOIIHUMH CHIIAMH.

10. CpaBHeHUE TEMIIOEMKOCTEN pa3IMYHbIX BEILIECTB.
11.HaOmronenue KumneHus.

12.HabmtoneHne noCcTOsSTHCTBA TEMIIEPATYPhI TIPH TIABJICHUH.
13.Moenu TEmIOBbIX ABATATENEH.

Jlabopamopnuvie padbomul u onvimel.

OneIThl 1O OOHAPYKEHHIO JIEUCTBUS CHJI  MOJICKYISIPHOTO
IPUTSIKEHUS.

OnbITEl IO BBIPAIIMBAHUIO KPUCTAIUIOB MOBAPEHHOW COJIM WIIH
caxapa.

OnpiTel 1O HAOTIONEHWIO TEIUIOBOTO PACIIUPEHUS Ta30B,
KUJKOCTEHN Y TBEPABIX TEIL.

OmnpeneneHue AaBICHUS BO3yXa B 0aJUIOHE IITPHUIIA.

OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JaBIEHUS BO3AyXa OT
ero o0bEmMa 1 HarpeBaHUs WIH OXJIAKICHHS.

IIpoBepka rurmoTe3sl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOHMKA
KUJIKOCTH B TEPMOMETPUUECKOM TPyOKe OT TeMIEpaTyphl.
HaGmronenne w3MeHEHHMs] BHYTPEHHEW OJHEpruuM Tena B
pe3yJsibTare Tersonepenayi 1 padoThl BHEUTHUX CHUII.
UccnenoBanue sBIeHUS TEMJIOOOMEHA TIPU  CMEUIMBAHUU
XOJIOAHOW U TOPSYEH BOJIBI.

OnpezneneHue KOJIMYECTBA TEIUIOThI, MOJYYEHHOTO BOAOW MpH
TEMI000MEHE C HArPEThIM METAJUNIMYECKUM LIIIMHAPOM.
10.Ompenenenue yneabHON TETUIOEMKOCTH BEIIECTRA.
11.UccnenoBanue npouecca uCrnapeHus.
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12.0Onpenenenue OTHOCUTEIBHOM BIaKHOCTH BO3/yXa.
13.0Onpenenenue ynenbHON TEIUIOTHI IJIABIEHUS JIbJA.
DJieKTpuYecKre U MATHUTHbBIE ABJIEHUS.

Onextpuzauusa Teia. JIBa poaa  DIEKTPUYECKHX — 3apsJiOB.
B3aumoneiictBue 3apsikeHHbIX Tell. 3akoH KynoHa (3aBUCUMOCTBH CHIIBI
B3aMMOJICHCTBUSI 3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsI0B U PACCTOSIHUS
MEXIY TEIaMH).

OnekTpuyeckoe mone. Hanpsk€HHOCTh  AIEKTPUYECKOrO  MOJIA.
[IpyHIMO Cynepno3uuuy AIIEKTPUYECKUX Tojied (HAa KaueCTBEHHOM
YPOBHE).

Hocurenu NEKTPUUECKUX 3aps0B. DneMeHTapHbIN
anekrpuyeckuil 3apsaa. Crpoenue aroma. [IpOBOAHMKH U JAMIIEKTPHUKH.
3aKOH COXpaHEHHMsI IEKTPUUECKOTO 3apsia.

ONEeKTpUYEeCKU TOK. YCIOBHUS CYUIECTBOBAHHUS 3JIEKTPUUYECKOTO
TOKa. VICTOUHHMKM TOCTOSSHHOTO TOKa. JIEHCTBUSL AJEKTPUUYECKOTO TOKa
(TeroBoe, XUMUYECKOE, MarHUTHOE). DJIEKTPUYECKHUI TOK B KUIKOCTIX
U Ta3ax.

Onexrpuueckas uenb. Cuiia Toka. DJNEKTPUUECKOE HampshKEHHE.
ConpoTuBieHue MNPOBOJHUKA. YIEIbHOE CONPOTHBICHHE BEIIECTBA.
3akoH Oma jns ydactka uenu. llocienoBaTenbHOE W MapalIEIbHOE
COEIMHEHUE MMPOBOJHUKOB.

PaGota 1 MoIHOCTE AnekTpuyeckoro Toka. 3akoH [[xoyns—Jlenna.
DNeKTpUYecKre ey U MOTPEOUTENN AIEKTPUUECKONH ZHEPruu B OBITY.
Kopotkoe 3ambikaHue.

[TocrostHHBIE MarHUTHl. B3auMopeiicTBHE TOCTOSHHBIX MAarHHUTOB.
MarnutHoe nosie. MarHutHoe nosie 3eMIIM U €ro 3Hau€HHE JJIs )KU3HU Ha
3emne. OmnbiT Opcrega. MarHuTHoe I0J€  DJIEKTPUYECKOTO TOKA.
[IpuMeHeHne AIEKTPOMArHuTOB B TEXHUKE. JleliCTBME MAarHUTHOIO TOJIS
HAa TMPOBOJAHUK C TOKOM. OJEKTPOJABHUIaTEIb MOCTOSHHOIO TOKAa.
Hcnonp30BaHuEe 3MEKTPOJABUTATENIE B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Onbitel  ®apajes. SIBieHWE  BIEKTPOMATHUTHOW — MHAYKIIMH.
IIpaBuno  Jlenua. DneKkTporeHeparop. Cnocobbsl  momy4yeHus
DIIEKTPUYECKON  DHEPruM. OJEKTPOCTAHIIMM Ha  BO30OHOBISEMBIX
UCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

DneKTpu3anus Tel.

JIBa poma DOIEKTPUYECKUX 3apsJ0B U B3aUMOJCUCTBHE
3apsKEHHBIX TE.

YCTpONCTBO U AEUCTBUE IEKTPOCKOIA.
DneKTpocTaruuecKas UHIYKIUSI.

3aKOH COXpaHEHUS ANEKTPUUYECKUX 3apSAI0B.
[IpoBOHUKY U TUANEKTPUKH.

MonenvupoBaHue CUTOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
NcTouHrKY MOCTOSSHHOTO TOKA.

JIelicTBUS AIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUN TOK B )KHIKOCTH.

11.T"a30BbI# pa3ps.

12.3mepenne CHiIbl TOKa aMIIEePMETPOM.

13.M3Mepenne AIeKTPUIeCKOTO HAMPSIKEHUS BOJTBTMETPOM.
14.Peocrtar u Mara3uH CONMpPOTUBIICHUI.
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15.B3aumojieiicTBIE TOCTOSTHHBIX MAarHUTOB.

16.MonenupoBaHue  HEBO3MOXKHOCTU  PA3CNCHHUS]  IMOJIOCOB
MarHura.

17.MonenupoBaHWE MAarHUTHBIX MOJIEH OCTOSIHHBIX MArHUTOB.

18.0OmbIT Dpcrena.

19.MarauTtHOE€ 1oje Toka. DIEeKTPOMarHur.

20. [leficTBEe MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21.9nekTpoaBUraTellb MOCTOSTHHOTO TOKA.

22.VIccienoBaHue sIBICHUS 2JIEKTPOMArHUTHOM MHIYKIIUU.

23.0mnbiThl Dapajes.

24.3aBUCUMOCTb HAIMPABJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBHUU
€ro BO3HUKHOBEHHMSI.

25.D1eKTporeHeparop noCTOsTHHOTO TOKA.

Jlabopamopnwie padomel u onvimel.

OnbITEL 0 HAOIIONECHUIO DJICKTPHU3AIMHU T UHIYKIUEH U TpH

CONPUKOCHOBEHUH.

HccnenoBanue nedcTBUA 3IEKTPUUYECKOTO TOJS HAa MPOBOJHUKH

U JTUDJICKTPUKHU.

Coopka u mpoBepka padOTHI AIEKTPUICCKON e MOCTOSTHHOTO

TOKA.

W3mMepeHue 1 perynmmpoBaHie CUITbI TOKA.

N3mepenue u perynupoBaHie HaMpsIKCHUSI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI  TOKa, MWJIYIIETO dYepe3

pPE3UCTOpP, OT CONPOTUBICHHUS PE3UCTOpAa W HANPSKEHUS Ha

pe3ucrTope.

7. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCThH DJIEKTPHUUYECKOTO
CONMPOTHBIIEHUS TPOBOJAHHMKA OT €ro JUIMHBI, IUJIOIIATU
MOTIEPEYHOT0 CEYEHUS U Marepuaa.

8. IIpomepka npaBuiIa CIIOKEHHUSI HaNPSDKEHU N npu
MIOCJIEIOBATEILHOM COECTMHEHUH JABYX PE3UCTOPOB.

9. IlpoBepka mpaBwia JUisi CHJIbI TOKAa TMPU MapaljieIbHOM
COCIMHEHUU PE3UCTOPOB.

10.Ompenenenue pabOTHl ANEKTPUYECKOTO TOKA, HIYIIETO dYepe3
pE3UCTOP.

11.Onpenenenne MOIIHOCTH JIEKTPUUECKOTO TOKA, BbIJICJISIEMON Ha
pe3ucrTope.

12.WccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, WIYIIETO dYepe3
JaMIIOUKY, OT HANpsIKEHUSI Ha HEM.

13.0Omnpenenenue KII/[ narpesarens.

14. UccnenoBaHre MarHUTHOTO  B3aWMOAECHCTBHSL  MOCTOSIHHBIX
MarHuTOB.

15.M3yuyeHre MarHuTHOTO TMOJII TOCTOSHHBIX MAarHUTOB MpPU HUX
OOBETMHEHHUH U PA3ICTICHUH.

16.UccnenoBanue OEHCTBUS JIEKTPUUYECKOTO TOKA HA MArHUTHYIO
CTPEJIKY.

17.0nbITHI, JEMOHCTPUPYIOILIHE 3aBHCUMOCTh CHJIBI
B3aUMOJICMCTBUS KATYIIKA C TOKOM W MarHuTa OT CUJIbl TOKa W
HaIpaBJIeHUs TOKA B KaTYIIKE.

18.M3y4eHue neicTBHsI MATHUTHOTO TIOJIST HA TIPOBOTHHUK C TOKOM.

19.KoHCcTpyHrpoBaHUe U N3YYCHHUE PAOOTHI JIEKTPOIBUTATEIS.

20.Usmepenne KIIJ[ anexTpoaBurareIbHON YCTAHOBKH.

ook w N



21.0mbITBI  TIO  UCCIEAOBAaHUIO  SIBICHUS  DJIEKTPOMArHUTHOU
VHOYKIWW: UCCIICIOBAHUE U3MECHEHUN 3HAYEHUS U HAMPABJICHUS
WHIYKIAOHHOTO TOKA.
9 KITIACC

Mexannveckue siBJCHHUS.

Mexanuueckoe nBrkeHHE. MarepuranbHas Touka. Cucrema orcuéra.
OTHOCUTENBHOCTH MEXaHUYECKOTO JBH>KCHUSL. PaBHomepHOE
IIPSAMOJIMHENHOE JBUKEHUE. HepasHoMepHOE IIPSIMOJIMHENHOE
nerokeHue. CpeHsas 1 MTHOBEHHAs! CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBH>KCHUU.

Yckopenue.  PaBHOYCKOpEHHOE  NPSIMOJIMHEWHOE  JBHUIKCHHE.
CBoOomuoe magenue. OneITe! [ anuies.

PaBHOMEpHOE nBH>KEHME 1O OKpykHOCTH. Ilepnox u wyacrora
oOpamienusi. JluneiiHass u ymioBas ckopocTH. LleHTpocTpemuTenbHoe
YCKOpPEHHE.

ITepBriit 3akoH Hprorona. Bropoi 3akoH Herotona. Tperuit 3axoH
Herorona. [IpuHummn cynepno3uumnu CHil.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: CWJIa TpPEHUA
CKOJIbKEHUS, CUJIa TPEHUS TTOKOSI, IPYTHe BUIbI TPEHHUS.

Cuia TSOKECTM W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHUE
cBobonHoro mazeHus. Jlpwkenue tuianer Bokpyr Connma. Ilepsas
KOCMHUYECKasi CKOpOCTb. HEBECOMOCTh U NEPETPY3KHU.

PaBHOBecue MarepuanabHOW TOYKUA. AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecHe TBEPAOTO Teyla € 3aKpEIIEHHOM OChHO BpallleHus. MOMEHT
cuibl. LleHTp TsKECTH.

Nmnynsc Tena. M3MeHeHue wumnyinbca. MMOynbC cuibl. 3aKoH
COXpaHEHUs UMITyJIbCa. PEakTUBHOE NBMKEHUE.

Mexannyeckass pabora W MouIHOCTh. Pabora cunm TsKecTH,
ynpyrocty, Tpeuus. CBsi3b dHEepruu U pabothl. [loTeHnManbHas SHeprus
Teja, MOAHSATOrO HaJ NOBEPXHOCTBHIO 3eMiM. [loTeHumManpHas sHeprus
ckarod npyxkuHbl. KuHetndeckas sHeprus. Teopema O KHHETUUYECKOU
SHEPI'UH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

Jemoncmpayuu.

HabGnronenne MexaHW4YecKOoro HBHMOXKEHHUS Tella OTHOCHUTEIIBHO

pPa3HBIX TEJI OTCYETA.

CpaBHeHuE NyTed U TPACKTOPHUM NBUKEHUS OAHOTO M TOTO XKe

T€JIa OTHOCHUTEIBHO PA3HBIX TEJ OTCUETA.

N3mepeHne CKOpOoCTH U YCKOPEHHUS MTPSIMOJIMHENHOTO IBUYKEHHS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUKECHMUS.

Habmronenmne nBmkeHus Tena Mo OKPY>KHOCTH.

HaGnronerne MexXaHWYECKUX  SIBICHUM, MPOUCXONAIINX B

cucreme orcu€ra «Tenexka» mnpu €€ pPABHOMEPHOM W

YCKOPEHHOM JIB)KEHUW OTHOCUTETHHO KaOMHETa (QU3HKH.

/. 3aBUCUMOCTb YCKOPEHHS Teja OT MacChl Tela M JACHCTBYIOMIEH
Ha HETO CHJIBI.

8. HaGmromenue paBeHCTBA CHII IPU B3aUMOJECHCTBUAM TEJ.

9. H3meHeHHe Beca Tella IPH yCKOPCHHOM JIBIDKCHHH.

10.ITepenada umIrysbca pH B3aUMOACHCTBUHM TEIL.

11.1IpeoOpa3oBaHus SJHEPTUHU MIPU B3aUMOACHCTBUH TEI.

12.CoxpaHeHue uMITyabCca Mpu HEYIPYTroM B3aUMOJICHCTBUN.
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13.Coxpanenue HUMITYJIbCA npu a0COIIOTHO YIPYroM
B3aMOJICUCTBUMU.

14.HabmtoneHne peakTUBHOTO JIBHXKEHHUSL.

15.CoxpaneHne MexaHM4eCKOM PHEPTUU PU CBOOOIHOM NaJCHHUH.

16.CoxpaHeHrne MEXaHMUYECKOM PHEPTrUM MPU JABUKEHUU TeJa TOJ

JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuvie padomsl u onvimel.

KoncTpynpoBanue Tpakrta Mg pasroHa M JAIbHEHIIETO

PABHOMEPHOTO JBIKEHHUSI IIAPUKA WU TEICHKKHU.

OnpeneneHue cpeaHed CKOPOCTH CKONBXKEHUST Opycka WId

JIBIDKEHUS IIapyKa M0 HAKJIOHHOM TJIOCKOCTH.

OmnpeneneHue  yCKOpEHUs Tela NPU  PaBHOYCKOPEHHOM

JBI>KEHUU 110 HAKJIOHHOM TIOCKOCTH.

UccnenoBanne  3aBUCMMOCTH  MYTH  OT  BPEMEHU  TIPU

PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HayaIbHOW CKOPOCTH.

[IpoBepka rHMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBUKEHUU

0e3 HaYaJbHOW CKOPOCTH MYTH OTHOCATCS KaK PsJi HEYETHBIX

YHUCeJl, TO COOTBETCTBYIOIINUE MPOMEKYTKUA BPEMEHHU OJIUHAKOBBHI.

NccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBXCHHS OT CHJIbI

HOPMAaJILHOTO JTaBJICHHUS.

Omnpenenenue ko3¢ HUITMECHTA TPEHUS CKOIBKCHHUS.

OnpeneneHue KECTKOCTH MPY>KUHBI.

Onpenenenue pabOTBl CUJBI  TPEHUS TPU PABHOMEPHOM

JNBUKEHUHU TeJla 110 TOPU30HTAIBHON MOBEPXHOCTH.
10.Ompenenenue paboOThl CUJIBI YIIPYTOCTH MpPH MOABEME Tpy3a ¢

UCIIOJIb30BaHUEM HETOABMYKHOTO U MOJBUYKHOTO OJIOKOB.
11.13yueHune 3aKk0OHA COXPAHEHHUS YIHEPTHH.
Mexannuyeckue KoJ1eO0aAHNS M BOJIHBI.

KonebarenbHoe neumxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUNA:
MEpHUOJI, YacTOTa, AaMIUINTyda. MaremMaTuyeckud ¢ IPYKUHHBIA
masTHUKH. [IpeBparienue sHepruu Npu KoJieOaTeIbHOM JABUKCHHH.

3aryxatomue KoneOaHusi. BruiHykneHusie koneOanus. Pe3onanc.
Mexannueckue BoOiHbI. CBOMCTBA Me€XaHMYECKUX BOJH. IIpomosibHble U
NONEPEYHbIE BOJHBL. [[TMHA BOJHBI U CKOPOCTh €€ pacrnpOCTpPaHEHUS.
MexaHn4eckue BOJIHbI B TBEPIOM TEJE, CEMCMUYECKHUE BOJHBI.

3Byk. I'poMkocTh 3Byka u BblcOTa TOHAa. OTpaxeHue 3BYyKa.
WNudpasByk u ynbTpa3ByK.

Jemoncmpayuu.

1. HaOmronenne xoneOaHHUM Tea mOL NEUCTBUEM CHIIBI TSHKECTH U
CUJIbI YIPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenne BeIHYKICHHBIX KOJICOAHHI M pe30HaHCA.
Pacnpoctpanenue mpodOJIbHBIX W TMONEPEYHBIX BOJH (HA
MOJICIIH).
Habmronenmne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUUYECKHM PE3OHAHC.
JIaﬁopamopubte padomwt u onvimeol.
OmnpeneneHue 9acTOThl U MEpUOIa KOJIeOaHUH MaTeMaTudecKOTo
MasiITHUKA.
2. OnpeneneHue 4YacTOoTbl U NEpUoJa KojieOaHUW MPYKUHHOTO
MasiITHUKA.
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Uccnenoanue 3aBUCUMOCTH nepuoaa KoJieOaHuit

MOJIBEIIICHHOTO K HUTH TPpy3a OT IJIMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH Mepuoja KoJeOaHUN MPY>KUHHOTO

MasiTHUKa OT MaccChl Tpy3a.

[IpoBepka  HE3aBUCUMOCTM  Tiepuojna  KosiebaHuil  rpy3a,

MOJIBEIIICHHOTO K HUTH, OT MacChl Ipy3a.

OMNBbITHI, TE€MOHCTPUPYIOIINE 3aBUCUMOCTh MEpHOJa KOJIeOaHMt

IPYKUHHOTO MasiTHUKA OT MAcChl Tpy3a U KECTKOCTH MPY>KUHBI.
/. VI3amepeHue yCKOpeHHUs: CBOOOTHOTO IMaJICHHUS.

DJIEKTPOMATHUTHOE T0JI€ M JJIeKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMArHuTHOE MoJie. DJIEKTPOMAarHuTHeIE BOJIHBL. (CBOICTBa
MEKTPOMArHUTHBIX  BoJH.  [llkama  AJEKTPOMArHUTHBIX  BOJIH.
Hcnonb3oBaHuE 3MEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM CBA3HU.

DnekTpoMarHutHas npupona cera. CKopocTh cBeTta. BomHOBBIE
CBOMCTBA CBETA.

Jlemoncmpayuu.

1. CaoiicTBa 37€KTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padomul u onvimel.

1. VByueHne CBOWMCTB JJIEKTPOMAarHUTHBIX BOJIH C TOMOIIBIO

MOOMIIBHOTO TesiehoHa.
CgeToBbI€ SIBJICHHUS.

JlyueBass Mopens cBera. Mcrounuku cBera. [lpsamonuneinHoe
pactpoctpaHenue cBeta. 3armMeHus: Connna u JIlynel. OTpaxkeHue cBera.
[Tnockoe 3epkano. 3akOH OTpa)KeHUs CBETA.

[Ipenomnienne cBera. 3akoH npenomieHus cBera. [lomHoe
BHYTPEHHEE OTpa)keHue cBeTa. VCrosib30BaHHE MOJHOTO BHYTPEHHETO
OTpPa)KE€HUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon myweit B nun3e. OnTudeckas cucrema (oroarmapara,
MUKPOCKOIIAa U Tejieckona. [71a3 kak onTuyeckas cucteMa. bian3opykocTsb
U JaJdbHO30PKOCTb.

Paznoxxenue Genoro csera B crekrp. OnbiTel HetoToHa. CriokeHue
CIIEKTpaJIbHBIX IIBETOB. [{ncnepcust cBera.

JHemoncmpayuu.

[IpssMonTMHEWHOE pacIPOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonydyenne n300paskeHU B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM
3epKajax.

[Ipenomnenue caera.

Onrtruyeckuid CBETOBO/I.

Xon mydel B cOOMparoIeii TuH3e.

XoJ ayder B pacCenBaroIIEeH JINH3E.

[Tonyuenue H3o6pa>1<eHm“1 C IIOMOLLIBIO JIMH3.

[TpuHuun neiicTBus goroamnmnapara, MUKpPOCKOTIA U TEJIECKOMA.
10 Mozenb r1a3za.

11.Pa3noxeHue 6€I0ro cBeTa B CIIEKTP.

12.Tlomy4enne Gen0ro CBEeTa MPH CIOKECHUH CBETAa Pa3HBIX IIBETOB.
Jlabopamopmnuwie pabomul u onvimol.

1. UccnenoBaHue 3aBUCUMOCTH yIJla OTPa)KEHUsI CBETOBOTO JIyya OT
yIiia MajieHusl.
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N3yueHue xapakTEepUCTUK H300paKeHHUsS MpeAMEeTa B IUIOCKOM
3epKae.
UccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMJIEHUS CBETOBOTO Jyda
OT yIJla aJIeHUS Ha TPAHUIIE «BO3JIYX—CTEKIIO».
[Tonyuyenue n3o0pakeHU ¢ MOMOIILI0 COOUPAIOIIIEH JIMH3BI.
Onpenenenue (OKYCHOTO pPACCTOSHUS W ONTHYECKOW CHIIBI
coOuparonieit JTUH3HI.
OMBITHI 1O PA3IOKEHHUIO OEJI0T0 CBETA B CHEKTP.
OMNBITEL IO BOCHPUSITHIO IIBETA MPEAMETOB MPU UX HAOIIOICHUU
yepe3 [BETOBbIEC (PUIIBTPBI.

KBaHTOBbBIE sIBJIEHMSI.

OmnbiTel Pezepdopaa v mnanerapHas moxaenb aroma. Mojens atoma
bopa. Ucnyckanue u nomonieHne ceeta aromoM. KBaHThl. JIuHeituarsie
CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oerta- u ramma-usnydeHus. CTpoeHwue
aroMHOrO siApa. HykioHHas wMoaens aroMHoro sjapa. M30Tomsl.
PanunoakruBHbie ipeBparienus. [lepuos nomypacnanga aTOMHBIX SIAEP.

AnepHbie peakiyuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOTO
quces. DHEPrusl CBsI3U aTOMHBIX sijiep. CBs3b MacChl M dHEpruu. Peakiuu
cuHTe3a u aeneHus saaep. Ucrounuku aneprun ConHIa U 3BE371.

Snepnas sHepreruka. JleMCTBUS pPagMOAKTUBHBIX M3IYYCHUW Ha
KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U31y4YEeHHS U TOTIOLIEHHUS.

CrexTpsl pa3IHYHbIX Ta30B.

CnexTp Bomopoza.

Habmonenue TpekoB B kamepe Busnbcona.

PaGota cu€Tunka HOHU3UPYIOLIUX U3ITYyUEHUN.

Perucrpanus u3nydeHuss IpupOAHbIX MUHEPATIOB U IPOAYKTOB.

./Iaﬁopamopnbte pabomovt u onvimol.

1. HaGmromeHue CIUIONIHBIX U IMHEWYATHIX CIICKTPOB M3ITyUYCHUSI.

2. UccnenoBanue TpEeKOB: WM3MEPEHHE DHEPrUM YACTHUIBI  I10

TOPMO3HOMY ITyTH (110 hoTOrpadusim).

3. H3mepeHune paqnoakTUBHOTO (hOHA.

IToBTOpHTEIBbHO-0000 1A IIIUT MOTYJIb.

[ToBTOpHTENHPHO-0000IIAOIIIUK ~ MOAYAb  MpeAHA3HAuYeH IS
CUCTEeMaTU3alii M OO0OOIIECHUSI TPEIMETHOTO CONEPKAHHS M OIBITA
JESTENBHOCTH, TPUOOPETEHHOTO TIPU M3YYEHUU BCEro Kypca (pu3ukwu, a
TaKXe JJIsl TOATOTOBKM K OCHOBHOMY TIOCYIapCTBEHHOMY 3K3aMEHY IO
busnke a1 00ydaromuxcsi, BRIOPaBIINX 3TOT YU€OHBIN MpPEaMET.

ITpu W3Y4YEHUH JAHHOTO MOZYIIS peanusyroTcs u
CUCTEMATU3UPYIOTCS  BUABl ACSATEIBHOCTH, HAa OCHOBE KOTOPBIX
o0OecreunBaeTCs  JOCTHIKEHHUE TMPEAMETHBIX W METalmpeIMETHBIX
IJITAHUPYEMBIX pEe3yIbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAy4YHasi T'PAMOTHOCTb: OCBOCHHME HAyYHBIX METOJOB
UCCIIEIOBaHUSL SIBJICHUW MPUPOABI M TEXHUKH, OBJIAJCHUE YMEHUSIMU
OOBSICHATh (U3MUYECKUE SBICHUS, NPHUMEHSS TMOJNydYeHHbIC 3HAHWS,
pelarb 3aJja4u, B TOM YUCJIE KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHUMNIMATBEHO JIEATENILHOCTHBIM XapakKTep MJaHHOTO pasjela
peanuzyeTcs 3a C4ET TOro, 4TO OOYYaloIIUECs BBIMOJHSIOT 3aJaHus, B
KOTOPBIX UM MPEJJIaracTcs:
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Ha OCHOBE TIOJyYEHHBIX 3HAHUU PACIIO3HABATh M HAYYHO OOBSICHSITH
duznueckue SABICHUS B OKPYXKAIOIIEH MPUPOIC U MTOBCEIHEBHOM KU3HMU;

UCIIONIb30BaTh HAyYHBIE METOMIbI HCCJICNOBaHUS  (PU3HUSCKHUX
SBIICHUW, B TOM YHCIE IS TPOBEPKA THUIOTE3 U  MOJYYCHHS
TEOPETUYECKHUX BBHIBOIOB;

OOBSCHATh HAayYHBIE OCHOBBI HAWOOJEe BAXKHBIX JIOCTHIKECHUU
COBPEMCHHBIX TEXHOJIOTHHA, HAIPUMEP, MPAKTUYECKOTO HCIOIb30BaAHUS
pPa3IUYHBIX HWCTOYHWKOB SHEPTHMM HAa OCHOBE 3aKOHA TIPEBpAICHUS U
COXPAaHCHHS BCEX MU3BECTHBIX BHJIOB SHEPTHH.

Kaxxnas U3 TeM MaHHOTO MOMYISI BKITIOYACT IKCIEPHUMEHTAIBHOE
UcclieIoBaHUEe  oOoOmaromero  xapakrepa. Moaynb — 3aBepIIaeTcs
NPOBEJCHUEM JUAarHOCTHYECKOW M OICHOYHOW pabdoThl 3a Kypce
OCHOBHOTO 00111€eT0 00pa3oBaHMUs.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMHS ITPOI'PAMMBI
nHO PU3UKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUA

N3yuenue ¢u3uku Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS

HanpaBJIEHO Ha JIOCTHXKEHHE JIMYHOCTHBIX, METANpEAMETHBIX M
MPEIMETHBIX 00Pa30BaATEIbHBIX PE3YAbTATOB.

B pesynbrare u3yueHuss (U3MKU Ha YpPOBHE OCHOBHOTO OOILEro

oOpazoBanusi y oOy4aromnierocst OynyT cHOpPMUPOBAHBI CIEAYIOIIUE
JUYHOCTHBIE PE3YIbTAThl B YaCTH:

1) naTpHOTHYECKOIr0 BOCIIUTAHMSA

- MPOSIBICHUE HMHTEPECA K HCTOPUM M COBPEMEHHOMY COCTOSIHHUIO
poccuiickor (pu3nuecKol HayKu;

- IIEHHOCTHOE€ OTHOIIEHHE K JOCTHUKEHUSIM POCCUUCKUX YUEHBIX-
(bU3UKOB;

2) rpa:kKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

- TOTOBHOCTb K aKTMBHOMY Y4YaCTHIO B OOCYXIEHHUHM OOIECTBEHHO
3HAQUMMBIX M OTUYECKUX TMPOoOJieM, CBS3aHHBIX C MPAKTUUYECCKUM
MPUMEHEHHEM JOCTHKCHUN (PU3UKHY;

- OCO3HAHUE BAXXHOCTH MOPATBHO-ITUYECKUX MPUHIMUIOB B
NEATENIbHOCTH YYEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:

- BOCHPUSITHE OCTETHYCCKUX KauyeCTB (PU3MYECKOM HayKu: e¢
TapMOHHMYHOIO MMOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 NMO3HAHUS:

- OCO3HaHHME IIEHHOCTH (U3MYECKOM HayKh KaK MOIIHOIO
MHCTPYMEHTA T[I03HAHUS MHUpPAa, OCHOBBI pa3BUTHUA TEXHOJIOTHUM,
BAKHEUIIIEN COCTABIISAIONICH KYIbTYPHI;

- pa3BUTME  Hay4YHOW  JIIOOO3HATENBHOCTH,  HMHTEpeca K
UCCJIEA0BATENbCKON IEATEIbHOCTH;

5) dopmupoBaHusi KyJbTYpbl 310POBbSI M 3MOLMOHAJBLHOIO
0J1aronoJIyaus:

- OCO3HAHUE IIEHHOCTH 0e30macHOro oOpasza *U3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MUPE, BAKHOCTH MPAaBUJI OE30MACHOTO MOBEICHHUS
Ha TpaHCIOpPTEe, Ha JOporax, C DJJIEKTPUYECKUM M TEIUIOBBIM
000pyI0OBaHUEM B JOMAIITHUX YCIOBUSX;

- chopmMupoBaHHOCTH HaBbIKa pediexkcuu, MpU3HAHUE CBOETO IpaBa
Ha OIMOKY W TaKOTO )K€ MpaBa y IPYroro 4eJIoBeKa;

6) Tpy10BOr0 BOCIIUTAHHUS:

- aKTMBHOE€ Yy4YacTH€ B PEUICHUWU NPaKTUUYECKUX 3ajady (B paMKax
CEMBbH, oOpa3oBaTenbHON OpraHu3aluu, ropoja, Kpasi)
TEXHOJIOTUYECKOW W COIMAIbHOW HANpPaBICHHOCTH, TPEOYIONINX B
TOM 4HuCIie U (PU3NUECKUX 3HAHUM;

- MHTEpPEC K MPAKTHYECKOMY HW3YYCHHIO TMpodeccuil, CBA3aHHBIX C
busHKoi;

7) 3K0JI0rU4€eCKOro BOCIIUTAHUA:

- OpUEHTAalMsl Ha MpUMEHEHUE (PU3NYECKUX 3HAHUU ISl pelIeHUs
3a7a4 B 00JACTU OKPY’XKAaIOIIEH Cpelbl, MIIAHUPOBAHUS MOCTYMKOB U
OIICHKH MX BO3MOKHBIX MOCJEICTBUMN ISl OKPYXKAIOIIEH CpeJibl;

- OCO3HaHHE TIJI00AJBHOTO XapaKTepa HKOJOTHUYECKUX NpodsiieM Hu
MyTEU UX PELICHUS;



e 8) aganTauuM K HU3MEHAIOMUMCS YCJOBUAM COUMAJIBLHOH H
NPUPOJAHOM Cpeabl:

® - NMOTPEOHOCTH BO B3aWMOJACHCTBUU MPU BBHIOJTHEHUHN UCCIIEIOBAHUI
U TMPOEKTOB (PU3MYECKON HAMpPaBICHHOCTU, OTKPBITOCTH OMBITY H
3HAHUSM JIPYTHUX;

® - TOBBINICHUE YPOBHSI CBOECH KOMIIETEHTHOCTH uUepe3 MPaKTUUYECKYIO
NEeSATEeNIbHOCTD;

e - 1OTpeOHOCT, B (OPMUPOBAHUU HOBBIX 3HAHUN, B TOM YHUCIE
dbopMynHpoBaTh UEH, TOHSITHUS, TUIIOTE3bl O PUBHMUECKUX OOBEKTAX U
SIBIICHUSIX;

® - 0co3HaHHE JePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B
o0nacTv pU3MKH;

® - T[JJAaHUPOBAaHHUE CBOETO PAa3BUTUS B NPHOOPETEHWU HOBBIX
br3MYeCKUX 3HAHUK;

® - CTpeMJICHHE aHAIM3UPOBATh W BBIABIATH B3aUMOCBS3HM MPUPOJIHI,
00111ecTBa M IKOHOMHKH, B TOM YHCJI€ C UCTIOJIb30BaHUEM (PU3UUECKUX
3HAHMM;

® - OIICHKA CBOUX JICHCTBUI ¢ YU4ETOM BIUSHUS HA OKPYXKAIOIIYIO CPENY,
BO3MOHBIX ITTOOATBHBIX MOCIEICTBUM.

METAIIPEIMETHBIE PE3VYJIBTATBI

B pesynbrate oCBOCHUS TMporpaMMbl 10 (U3MKE Ha YpPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHusi y  oOydaromierocst  OyayT
chopMUpOBaHBl ~ MeTampeIMeTHbIe  Pe3yJbTaTbl,  BKIIOYAIOIINE
TIO3HABATEIHHBIC YHHUBEpCaTbHbIE yueOHbIe NeHCTBHSA,
KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC yUeOHBbIC NEHCTBUS, PETYISTHBHBIC
YHHUBEpCaJbHBIC yUYCOHbIC IeHCTBUSI.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE Yy4eOHbIE NeHCTBUSA

ba3oBble JJoruueckune AeMCTBUS:

®BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH 0OBEKTOB
(stBIIEHUM);

®yCTAaHABIMBATh  CYIICCTBEHHBIM  NPHU3HAK  KiIaccU(PUKAILINH,
OCHOBAHUS JIJI1 000OIIECHUS U CPAaBHCHHS;

® BEISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTpUBACMBIX
¢dakTax, JaHHBIX U HAOIIOACHUSAX, OTHOCSIIIUXCSH K (PU3HMUICCKUM
SIBIICHUSIM;

®BBISBIIATh NMPUUMHHO-CIICICTBEHHBIE CBSI3M TP W3YUYCHUH
bU3UYEeCKHX SBICHUH W TIPOIECCOB, Jejarhb BBIBOJALI C
HCIIOJIb30BaHUEM TETYKTUBHBIX u WHYKTHBHBIX
YMO3aKJIFOUCHHUH, BBIIBUTATh THIOTE3BI O  B3aMMOCBS3SIX
(M3UYCCKUX BEIIMYHH,

®CaMOCTOSITEIbHO  BBIOMpaTh  CMOcOo0  pemieHus  yuyeOHOM
bu3udeckoit  3amaum  (CpaBHGHHME HECKOJBKHUX  BAapHAaHTOB
pelieHusi, BBIOOp  HamOoJiee  TMOAXOMSAIIET0O C  y4éToM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciaeaoBareIbCKHe JeHCTBHA

®1ICITOJIF30BaTh BOIPOCHI KaK HCCICAOBATCIIBCKUA HHCTPYMEHT

MMO3HAHMUS,



®IPOBOUTHh TIO CaMOCTOSTEIHLHO COCTABJICHHOMY IUIAHY OTIBIT,
HECJI0KHBIN busznueckuit JKCIIEPUMEHT, HEOOJbIIOE
uccienoBanue (GU3NIECKOTO SIBICHUS;

®OIICHMBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTH HH(OpPMAIIHUIO,
TIOJTYYEHHYIO B XOJI€ HCCIICAOBAHMSI HJTH DKCITIEPUMEHTA,;

®CaMOCTOSITeIbHO  (OpPMYIHpPOBaTh OOOOIIEHUS W BBIBOIBI IO
pe3yabTaraM MpoBeAEHHOTO HAOIOIEHHS, OTIBITa, UCCIICIOBAHUS;

¢ IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (HU3HMUCCKUX
IIPOIIECCOB, a TAKKE BBIIBUTATh MIPEITOIOKECHHUS 00 UX Pa3BUTHU
B HOBBIX YCIIOBUSIX U KOHTEKCTaX.
Pab6ora ¢ undopmanueii:

S IPUMCHSATL Pa3IUYHBIC METOABI, MHCTPYMEHTBI M 3allpoChl TpHU
NOWCKE W OTOOpe WH(OpPMAIMU WM JAaHHBIX C Y4ETOM
PEIJIOKEHHOM yueOHOM (hu3ndecKoi 3a1auu;

® aHAJIM3UPOBAaTh, CUCTEMATH3UPOBATh W  WHTEPIPETUPOBATH
WH(GOPMAIIHIO PAa3JIMYHBIX BUJIOB U (DOPM MPEACTABICHHSI;

® CAMOCTOSITCJILHO BBIOMPATh ONTHMAJIbHYIO (hOpMY IMPEICTABICHUS
uHbpOpMallMK W WUIFOCTPUPOBaTh  peIlaeMble  3aJauu
HECJIOKHBIMM CXEMaMHM, JuarpaMMaMH, HWHOW Tpadukod U HX
KOMOWHAIUSIMH.

KoMMyHnKaTUBHBIE YHHUBePCAJbHbIE YUeOHbIe TelCTBUA:

®B X0lIe OOCYXJCHHS yd4eOHOro Mmarepuana, pe3yJbTaToB
nabopaTopHBIX PAbOT W TPOEKTOB 3ajJaBaTh BOIPOCHI IO
CylmiectBy  0OCyXJIaeMOW TeMbl M  BBICKA3blBaTh  HJICH,
HaIleJICHHbIE ~ HAa  peIIeHHe  3aJaud U TOoJJepKaHue
OyaroXxenarebHOCTH OOIIEHNS;

® COMOCTABIISITE CBOU CYXKICHUS C CY)XICHHSIMHU JIPYTHX yIaCTHUKOB
auasnora, OOHapyKHBaTh pa3Iuyue U CXOACTBO MO3UIINM;

® BEIP)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

¢ TyOJIMYHO MPEACTABISATH PE3YJIbTaThl BHITIOIHEHHOTO (PU3NYECKOTO
onbITa (PKCIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);

®IOHMMAaTh W UCIOJB30BaTh TMPEUMYIIECTBA KOMaHIHON W
UHIUBHUYaJbHOH  pabOTBl MpPU  PENICHHMH  KOHKPETHOM
buzndeckoit mpoOIeMBbI;

®IPUHUMATh II€JTM COBMECTHON JESTEIbHOCTH, OPraHU30BHIBATH
JEUCTBUS TIO €€ MOCTHKCHUIO: PACTpPEAeNsiTh pOJid, 00CYXKAaTh
IIPOIIECCHI M PE3YIbTaThl COBMECTHOM paboOThI, 0000I1aTh MHESHHUS
HECKOJILKHMX JIIOJICH;

®BLITMIOIHATH CBOIO YacTh palOThI, JOCTHras Kaue€CTBEHHOTO
pesyaprara MO CBOEMY HANpaBICHUIO W KOOPAMHHUPYS CBOH
JEUCTBUS C APYTUMH YJICHAMHU KOMaH/IbI,

e OIICHMBATh KAue€CTBO CBOETO BKJIaJa B OONIUH MPOAYKT TIO
KPUTEPUSIM, CAMOCTOATEIILHO CPOPMYITHUPOBAHHBIM YYaCTHUKAMHU
B3aNMOJICUCTBHS.

PeryasiTuBHbIe YHUBEpPCaJIbHbIC YUeOHbIE 1eiiCTBHS
Camoopranuszanus:

®BBISBISATH MPOOJIEMbI B JKM3HEHHBIX M YYEOHBIX CHTYyaIlUsX,
TpeOyIONUX JJIs1 peieHus: PU3NIeCKuX 3HaAaHUM;



® OPUEHTUPOBATHCA B PA3JIMYHBIX MOAXOAAX MPUHATHUS pPELICHUN
(MHOIMBHUIyaJIbHOE, MPUHATUE PELICHUS B TpYyIIE, MNPUHITHE
pELIeHU rpymmnoi);

® CaMOCTOSITEJIbHO COCTaBIIATh AJITOPUTM pelIeHus (pusndeckon
3aJla4yd  WIM I[JJaHA MCCIENOBaHUS C Y4YETOM HMMEIOIINXCS
pECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh
npeyaracMble BApUaHThl PELICHUM;

e fies1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOIIHOHAJIbHbI MHTEJJIEKT:

eaBaTh AaJICKBaTHYIO OLIGHKY CHUTyallud W IMpeajararb IUlaH eé
U3MEHEHHS;

® 00BSICHATh MPUYUHBI JTOCTUXKEHUS (HEAOCTHIKEHHUS) PEe3yJbTaToB
JEeSTEIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

®BHOCUTh KOPPEKTHBBI B JIESITEIbHOCTh (B TOM 4YHCIE B XOJ
BBIMOJTHEHUS! (U3MUECKOTO MCCIEJOBAHMS WM TPOEKTa) Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HW3MEHUBIIMXCS CHUTYalUH,
YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIINX TPYTHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTATa LIEIU U YCIOBHSIM;

®CTaBUTh Cce0s Ha MECTO JPYroro 4ejoBeKa B XOl€ CIopa WU
JTUCKYCCHM Ha HAy4YHYIO TeMY, TIOHUMaTh MOTHUBBI, HAMEPEHUS U
JIOTUKY JIPYyTOTro;

e IPU3HABATh CBOE MpPaBO HA OIIMOKY MPU pPEIIEHUU (PU3MUECKHUX
3a/1a4y WIK B YTBEPKJICHUSIX HA HAYYHbIE TEMbI U TAKOE e MPABO

JPyTOTO.
MHNPEAMETHBIE PE3VYJIBTATDI

K xoHmy oOyuenus B 7 KJacce TIpeAMETHBIE pPe3yJabTaThl Ha
0a30BOM YpOBHE JOJKHBI OTPa)kaTh C(hOPMHUPOBAHHOCTh Y O0yUAFOIITUXCS
YMEHUU:

®1ICIIOJIH30BaTh TMOHATHS: (U3NYECKHEe W XUMHUYECKHUE SIBICHUA,

HAONIONICHWE, OKCIEPUMEHT, MOJCNIb, THUIOTE3a, EIUHUIIBI
(bU3UYECKUX BEJIMYMH, aTOM, MOJICKYla, arperaTHble COCTOSHUS
BemecTBa (TBEPAOE, JKHMJKOE, Ta3000pa3HOE), MEXaHHYECKOE
JIBI)KCHUE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEIHOE),
TpaeKTOpHsl, pPaBHOMACUCTBYIOMIAs cwia, nedopmanus (ympyras,
TUTaCTUYECKasi), HEBECOMOCTb, COOOMIAIONTUECS COCYBL;
epaznuuath sBiAeHUS (qudQy3us, TEMIOBOE IBUIKCHUE YACTHUIL
BEILIECTBA, PABHOMEPHOE JBUKCHUE, HEPABHOMEPHOE JBUKCHMUE,
UHEpLUs, B3aUMOJCICTBUE TE€J, PAaBHOBECHE TBEPIBIX TEN C
3aKpEIUIEHHON OChIO BpallleHUs, Nepeaada J1aBlIeHHs] TBEPABIMU
TeIaMH, KHUAKOCTAMH U Ta3aMmH, arMochepHOe aBICHHE,
IJlaBaHUWE TeJl, NpPEeBpallleHUusT MEXaHHUYECKOM HHEpPruu) IO
OMHUCAaHUIO HX XapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3HUYECKOE SBICHHUCE;
®PACIIO3HABATh MPOSIBIICHUE H3YyUYEHHBIX (DU3NYECKUX SBICHUU B
OKpYXaroleM MHUpe, B TOM uucie (U3UYECKUE SIBICHHUS B
OpUPOAE: TPUMEPHI JIBIXKEHUS C PA3IUYHBIMU CKOPOCTAMH B
JKUBOM M HEXUBOW MPUPOJE, NCHCTBUE CHUJIBI TPEHUS B MPUPOJE
U TEXHUKE, BIUAHHE arMoc(EepHOro [aBJIEHUS Ha KHUBOM
OpraHu3M, IUIaBaHUE PbIO, pblYaru B TeJ€ 4YeJIOBEeKa, MPHU 3TOM



MEePEBOAUTh MPAKTUUECKYI0 3a7adyy B Y4eOHYIO, BBIACIIThH
CYIIECTBEHHBIEC CBOMCTBA (MpU3HAKHU) (U3UUECKUX SIBJICHUM;

® OTUCHIBATh M3YUCHHbIC CBONCTBA Tel W (PU3MUECKUE SIBICHUA,
UCTIONB3Ysl (pU3MUecKre BEIUMYMHBI (Macca, O0BEM, IUIOTHOCTh
BEIIECTBA, BpeMs, MYyTh, CKOPOCTh, CPEIHSISI CKOPOCTb, CHJa
yIPYTrOCTH, CUJIa TSXKECTU, BEC Tella, Cujia TPEHHsI, aBJICHUE
(TBEpmoro Tena, KUAKOCTH, Ta3a), BBITAJKHUBAIONIAs CHUIIA,
MexaHu4eckas paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIBI,
K03 (DUITUEHT MOJIE3HOTO JACHUCTBUS MEXaHU3MOB, KMHETHYECKas
U TMOTEHUMAIbHAs JHEPrusi), TMpPU ONUCAHUU TPABUILHO
TPaKTOBaTh (PU3MYECKUN CMBICT HCIOIb3YEeMbIX BEIUYUH, HX
o003HauCHUsT U EAUHUILI (DU3NYECKUX BEIMYHMH, HAXOAUTh
dbopMyInbl, CBA3BIBAIOIINE JAHHYIO (U3UYECKYI0 BEIUYUHY C
JPYTUMU  BEJIMUYMHAMH, CTPOUTh  Tpauku  HU3yUYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEITUYHH;

® XapaKTepHU30BaTh CBOMCTBA Tel, (U3MUECKUE SIBJICHUS U MPOLIECCHI,
WCIIOJIb3YS TIPAaBUJIa CIIOXKEHUS CUII (BJOJIb OAHOM MPSIMOiA), 3aKOH
I'yka, 3akon Ilackains, 3akoH Apxumena, MPaBUIIO PaBHOBECHS
peiuara (0OJ0Ka), «30J0TO€ TPABWIO» MEXaHUKH, 3aKOH
COXpaHEHUS MEXaHWYEeCKOW DHEpruM, TMpU OSTOM JaBaTh
CIIOBECHYIO  (OPMYJIMPOBKY 3aKOHa M  3alHChIBaTh  €ro
MaTeMaTHYECKOEe BhIPAKECHUE;

® 00BSCHATH (PU3NUECKUE SIBICHUS, MMPOIECCHI M CBOMCTBA TEJI, B TOM
Yluclie M B KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHUPOBAHHOTO
XapaKkrTepa: BBISBISATH NMPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObscHeHHE W3 |-2 JOruyYeckux ImaroB ¢ omnopo Ha 1-2
U3YyYEHHBIX CBOMCTBA (PU3NUECKUX SABICHUM, GU3HMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

epeliaTh pacuéTHble 3a1a4u B 1-2 AEHCTBUS, HCHONb3Ys 3aKOHBI U
dbopMynbl, CcBA3bIBatONINE (U3HUECKHUE BEIWYMHBI: HA OCHOBE
aHajgM3a yCIOBHUS 3aJladyd 3alKChiBaTh KpPaTKOE YCIIOBHUE,
MOJCTaBIATh (PU3UUECKUE BEJIMYMHBI B (DOPMYNBI U MPOBOIUTH
pacuéThl, HAXOIWUThb CIPABOYHBIC JJaHHBIC, HEOOXOAMMBIC IS
pelIeHus] 3a/1ady, OIICHUBATh PEANMCTUYHOCTh MONYYSHHOU
(bH3UYECKO BETUYNHBI;

® pacro3HaBarh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTH MPH MOMOIIU
¢u3MUEeCKUX METOJO0B, B ONMHCAHWUU HWCCICIOBAHUS BBIIACISAThH
IpOBEPSIEMOE  MPEANONIOKEHUE  (TUIOTe3y), pa3inudarb |
MHTEPIPETUPOBATH TTOTYUYCHHBIN Pe3ylbTaT, HAaXOAUTh OITHOKH B
XOJI€ OMBITA, JeNaTh BBIBOJBI MO €T0 pPe3ynbTaram;

®IIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SBICHUU WU
du3nueckux CBOWCTB Tel: (opMymHpoBaTh TPOBEPsSEMbIE
NPEANoIOKEHUs, CcOoOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
o0OpyIOBaHUS, 3alMUCHIBaTh XOA OMNbITa W (POPMYITHPOBATH
BBIBOJIBL;

® BHITIOJIHATh TPSIMBIE U3MEPEHUS] PACCTOSHHSI, BPEMEHH, MAacCChl
Tena, o0bEMA, CHIIBI M TEMIIEPAaTypbl C HCHOJIb30BAHUEM
aHAJIOTOBBIX M LU(POBBIX NPUOOPOB, 3aIKCHIBATH MOKA3aHMUs
npuOOpoB ¢ y4ETOM 3aJaHHOM aOCOMIOTHOW MOTrPEIIHOCTH
U3MEPEHUM;



®IPOBOJIUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (u3HuecKon
BEJIMYUHBI OT JAPYrOMl C HCHOJb30BAHUEM IPSAMBIX H3MEPEHUUN
(3aBUCMMOCTHU ITyTH PaBHOMEPHO JBUIKYIIETOCS T€Ja OT BPEMEHU
JNBWKEHUs TeJa, CWIbl TPEHUS CKOJIBKEHHMS OT Beca Tea,
KayecTBa 00pabOTKH MOBEPXHOCTEH TeJI U HE3aBUCUMOCTU CHJIBI
TPEHUS OT IUIOLIAJY COMPUKOCHOBEHUS TEJI, CUJIbI YIPYTOCTH OT
VIJIMHEHUS TPY>KUHBI, BBITAJKUBAIOIIEH CHIBI OT O00BEMa
IOTPYKEHHOW YacTU Tejla M OT INIOTHOCTH JKUIAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJjia, OT IIIYOMHBI, HA KOTOPYIO
NOTPY’KEHO TEJIO, YCIOBUW IUIABAHUS TEJ, YCIOBUN PaBHOBECHS
ppluara M OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO
UCCJIEIOBaHUs, COOUpaTh YCTAHOBKY M BBINOJHATH MU3MEPEHMUS,
clenys TpeIJIOKEHHOMY IUIaHy, (UKCHUpPOBaTh Pe3ybTarbl
MOJIYYCHHOM 3aBUCHUMOCTH (DU3UYECKHUX BEJIMYUH B BHJIC
NPENJIOKEHHBIX TaOauI, u TrpaduKoB, JeiaTh BBIBOJALI IO
pe3yJibTaTaM MCCIIEI0BaHMUS;

®IIPOBOJIUTH  KOCBEHHBIE  M3MEPEHHUS  (U3UYCCKUX  BEIMYMH
(MJIOTHOCTDH BEIIECTBA JKUJIKOCTH U TBEPIOTO Tela, CUila TPEHUS
CKOJIbJKEHHUsI, JaBJICHUE BO3[yXa, BBITAJKHUBAIOLIAs CUIa,
JEUCTBYIOIIAs Ha MOTPYKEHHOE B AKUAKOCTH TeJIO, KOAYP(HULIUEHT
NOJIE3HOTO  JICMCTBUA  MPOCTBIX  MEXaHU3MOB),  CIEIYs
NPEAIO)KEHHOM WHCTPYKUMHU: TPU BBINOJHEHUH W3MEPEHUMN
coOuparb AKCMEPUMCHTAIBHYIO YCTAaHOBKY U  BBIUYHUCIATH
3HAUYE€HHE UCKOMOW BEJINYUHBIL;

ecoONIONaTh MpaBWIa TEXHUKUM OE30MacHOCTH TMpu padoTe ¢
71a00paTOPHBIM 000PYI0BAHUEM;

eyKa3bIBaTh MPUHIUIIBI JEHCTBUA MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB: BEChl, TEPMOMETpP, IWHAMOMETp, COOOMIAIOIIUECS
cocylbl, 0apoMeTp, pblyar, MOABUKHBIM U HETOABIKHBINA OJIOK,
HAKJIOHHAs IIOCKOCTb;

® XapaKTepU30BaTh MPUHIUIBLI JCHCTBUS HM3YYEHHBIX MPUOOPOB H
TEXHUYECKHX YCTPOMCTB C OMOpPOM HA HX OmNUcaHus (B TOM
qucle: NOJIUITHUKY, YCTPOMCTBO BOJIONIPOBO/IA,
TUJIPABINYECKUN TIPECC, MAHOMETP, BBICOTOMEpP, IOPIIHEBOU
HACOC, apeoMeTp), UCIONB3Ys 3HAHUS O CBOMCTBaxX (PU3MYECKUX
SIBIICHUM u HEOOXOANUMBIE buznyeckue 3aKOHBI 51
3aKOHOMEPHOCTH;

®IPUBOAUTH TPUMEPHl (HAXOAUTh HH(OpPMAIUIO O TPHUMEPaAX)
NPAKTUYECKOTO  WCTOIB30BaHUA  (U3MYECKUX 3HAHUN B
MOBCETHEBHOW JKM3HU JUIsi oOecredeHuss Oe30MacHOCTH NpU
oOpamieHny ¢ mpuOOpaMH W TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMs 3JI0pOBbS M COOJIONEHUS HOPM 3KOJIOTHYECKOrO
MOBEJACHHUS B OKPYXKAIOIIEH Cpee;

® OCYIIECTBISATH OTOOp HMCTOYHWUKOB WH(MopMmarnmu B HHTepHETE B
COOTBETCTBUM C 3aJJaHHBIM MOMCKOBBIM 3alpOCOM, HAa OCHOBE
UMEIOIIUXCA 3HAHMM M NOYTEM  CPAaBHEHUS  PA3JIUYHBIX
UCTOYHUKOB  BBIJIENATh HHQPOPMALMIO, KOTOpasi  SIBIAETCS
POTUBOPEUMBOM UIIU MOXKET ObITh HEOCTOBEPHOI;

®UCIIOJIb30BaTh TMPU BBINOJIHEHUM YYEOHBIX 3aJlaHUl  HAy4dHO-
MOMYJISIPHY IO JIATEPATYPY (bu3MYeCcKOro COIepKaHus,
CIIPaBOYHBIE Marepualibl, pecypcbl ceth IMHTepHer, BianeTh



npuémMaMu  KOHCIIEKTUpPOBaHUS  TEKCTa,  NpeoOpa3oBaHus
nH(popManuu U3 OTHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

eCco3/1aBaTb COOCTBEHHbBIE KpAaTKHE MHUCbMEHHBIE M  YCTHBIE
COOOIIEHUsI HAa OCHOBE 2-3 HCTOYHUKOB HMH(pOpMauuu
(¢u3nuecKoro copepxaHus, B TOM YHCIE MYOJIWYHO JeNaTh
KpaTkue COOOLIEHUsI O pe3yabrarax MPOEKTOB WIM Y4eOHBIX
VICCIIEIOBAaHUM, IIPU 3TOM I'PAMOTHO HCIIOIb30BaTh WU3Y4YCHHBIN
NOHATUMHBIA  ammapar  Kypca  (U3UKH,  CONPOBOXKIATh
BBICTYIIJICHUE IIPE3CHTALUEN;

®pU  BBINOJHEHUH Y4YEOHBIX TPOEKTOB M  HCCJIENOBaHUU
pacnpenensTh O00S3aHHOCTM B TpyNNe B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJa4aMH, CJICAUTH 3a BBINOJHEHUEM ILIaHA
NEUCTBUM, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B
HNEATENIbHOCTh  IPYINIBI,  BBICTPAMBATh  KOMMYHHMKAaTHBHOE
B3aMMOJCUCTBUE, YUUTHIBASI MHEHUE OKPYIKAIOIIUX.

K xonnmy oOydyeHuss B 8 Kiacce mpeIMETHbIE pe3ylbTaThl Ha
0a30BOM YPOBHE JIOJKHBI OTpaxarb COOPMUPOBAHHOCTh y O0yJarOIUXCs
YMEHUM:

® IICIIOJIb30BaTh IMOHATHS: Macca W pa3MeEpbl MOJIEKYJ, TEIUIOBOE

JBU)KECHUE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA,
KpUCTAJUIMYECKUEe U amMop(Hble Tella, HACBIEHHBIM U
HEHACBIIICHHBIM Map, BIAXHOCTb BO3AyXa, TeMIleparypa,
BHYTPEHHSISI DHEpPrus, TEIJIOBOM JBUIarellb, JJIEMEHTAPHBIN
WIEKTPUYECKUN 3apsifi, JJIEKTPUYECKOE II0JIe, MPOBOAHUKU U
OUIEKTPUKH, IIOCTOSHHBIA DJIEKTPUYECKUM TOK, MAarHUTHOE

TI0JIC;
epasznuyaTh  SABJICHUA  (TEIJIOBOE  pacHIMpeHHUE U CXKaTHe,
TerIonepeaya, TEIJI0BOE paBHOBECHE, CMauYMBaHHE,

KalWJUISIPHBIE SIBJICHHS, WCIIAPEHHE, KOHJEHCALUs, IUIaBJIEHUE,
KpucTajumszanus (OTBEpJEeBaHUE), KHUIIEHUE, TeIUIonepeaadya
(TETIONPOBOIHOCTD, KOHBEKIIMS, U3IYUYEHHUE), SIEKTPU3ALUs TET,
B3aMOJICMCTBHE 3apsJOB, JEUCTBUA OSJIECKTPUUECKOIO TOKa,
KOPOTKOE€ 3aMbIKAHWE, B3aUMOJCHCTBUE MAarHUTOB, JCHCTBHUE
MAarHUTHOTO TMOJISI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
MHIYKLHS) IO ONMMCAHUIO UX XapaKTEPHBIX CBOKCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOUIUX TAaHHOE (PU3UUECKOE SIBIICHUE;

®PACIIO3HABATh MPOSIBICHUE H3YyUYEHHBIX (DU3NYECKUX SBICHUN B
OKpYyXaroleM MHUpe, B TOM uucie (U3UYECKUE SIBICHHUS B
IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KallWIJISIPHBIE SIBICHUS B
npupoAe, KpucTajuibl B npupoae, wuznydenne ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI, O00pa30BaHUE POCHI,
TyMaHa, WHes, CHEra, JJICKTPUUYECKHE SIBICHHS B arMocdepe,
ANEKTPUYECTBO >KUBBIX OPraHU3MOB, MArHUTHOE IOJie 3eMJH,
Jpeid IMOIFOCOB, POIH MAarHUTHOTO TOJIS IS JKU3HHU Ha 3emiie,
NOJIAPHOE CHUSIHUE, TTPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a]a4y
B y4eOHYI0, BBIIEISATH CYIIECTBCHHBIC CBOWCTBA (TPU3HAKM)
(bu3HUECKUX SBICHHUIA;

® OMHMCHIBATh W3YYCHHBIC CBOWCTBA TelN W (HU3UYECKUE SIBICHUSA,
UCTIONB3Ys (pU3MUecKue BEIMYMHBI (TeMreparypa, BHYTPEHHSS
SHEPIusi, KOJIMYECTBO TEIUIOTHI, VyAENbHAsA TEMIOEMKOCTD
BEILIECTBA, YJeNibHAs TEIJIOTa IUIaBICHUS, YyIeldbHAas TEIoTa



napooOpa3oBaHMsl, yaelbHas TEIJIOTa CropaHUs TOIUIMBA,
K03 (PUIIMEHT TOJIE3HOTO  JACHCTBHUSI  TEIJIOBOM  MAIIMHBI,
OTHOCHUTENIbHAs BIAXKHOCTb BO3/1YyXa, 3JIEKTPUUECKUN 3apsij, chiia
TOKa, AJIEKTPUYECKOE HAIMPSKEHUE, CONPOTHUBICHUE MPOBOIHHKA,
yAeJbHOE COMNPOTHUBICHHE BEIIEeCTBa, paboTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKa), MPU ONUCAHWUU MPABUIBHO TPAKTOBATH
(U3MYECKUI CMBICT HCIOJNb3yEMbIX BEJIMYUH, O0O3HAUEHUs M
eAUHUIBI  (PU3MYECKUX  BEJIUYUH, HAXOAUTh  (POPMYIIHI,
CBS3BIBAIOIINE JAHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYyTUMU
BEJIMYMHAMU, CTPOUTH TpaduKd U3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIIMYNH;

® XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKHUE SABJICHUS U POLIECCHI,
UCIIONIB3YSl OCHOBHBIE TMOJOKEHUS MOJEKYISIPHO-KMHETHUYECKOU
TEOPUU CTPOEHUS BEIIECTBA, MPUHLIUII CYNEepPO3ULIMU NoJeh (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsna, 3akoH Oma
JUIsL yyacTKa uemnu, 3akoH Jlxoyms—JIeHna, 3akoH coXxpaHeHus
SHEPTUH, IPHU STOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aMKChIBATh €T0 MAaTeMAaTUYECKOE BHIPAKECHUE;

® 00BSICHATH (PU3UUECKUE MPOIECCHl U CBOMCTBA TeJl, B TOM UYHUCIE U
B KOHTEKCTE CUTYyallMil MPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NPUYMHHOCIICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHECHUE
u3 |-2 morumyeckux maroB ¢ omopo Ha |-2 U3y4EeHHBIX
CBOMCTBa (DU3MYECKUX SBICHHUH, (U3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

epemiarh pacu€THbIC 3a/1a4u B 2—3 JEHCTBUS, UCMOIb3Ysl 3aKOHBI U
dbopMynbl, cBA3bIBatONIME (U3MUECKHUE BEIUYMHBI: HA OCHOBE
aHallM3a YCIIOBHS 3aJaud 3alMChIBaTh KpAaTKO€ YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX ISl PEIICHHs 3a/Ja4H, BHIOMpPATh
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE IJIsl €€ pelIeHus, TPOBOAUTD
pacu€Thl M CpaBHMBATh IMIOJIy4YEHHOE 3HaueHHue (Qundeckoi
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMH;

® pacro3HaBarTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU
(Gu3MUEeCKMX METOJOB, HCIONB3Yysl OIMUCAHUE MCCIEIOBAHMUS,
BBIAEIISTh MIPOBEPSIEMOE MPEANOI0KEHNUE, OLICHUBATh
NPaBUJIBHOCTh MOpPSJIKA TPOBEICHUS HCCIECIOBaHUA, [€JaTh
BBIBOJIBL;

®IPOBOJIUTH OMBITHI IO HAOMIOACHHUIO (PU3UYECKUX SBICHUU WU
bu3HUeCKUX CBOWCTB Tel (KalWJUISPHBIE SBICHUS, 3aBUCUMOCTh
JaBIIEHUSI BO3JyXa OT €ro o0bEMa, TemIeparypbl, CKOPOCTH
Ipollecca OCThIBAaHUSA W HArpeBaHUsl MPH HM3IYyYEHHH OT LIBETa
u3Nyvaromend  (MOMIOHIArolle)  MOBEPXHOCTH,  CKOPOCTh
UCIIapEHUs BOABI OT TEMIEPATypbl XKUIAKOCTU U IUIOLIAAU €&
NOBEPXHOCTH,  DJIGKTpU3alMsi Te€l W B3aUMOJCHUCTBHE
ANEKTPUYECKUX  3apsSJ0B,  B3aMMOJACHCTBUE  MOCTOSHHBIX
MarHuTOB, BH3yaliM3allMs MArHUTHBIX TMOJIEH MOCTOSIHHBIX
MAarHuTOB, JIEUCTBUS MAarHUTHOTO MOJS HA MPOBOJAHUK C TOKOM,
CBOWMCTBAa  JJICKTPOMAarHWTa, CBOMCTBA  3JEKTPOABUIATEIIA
IOCTOSIHHOTO TOKQ): dopmynupoBarb MpOBEpsiEMbIE
MPENNOIIOKEHNUs, COOUPATh YCTAHOBKY U3 MNPEIIOKEHHOIO
o0OpynoBaHMs, OMNHUCHIBATH XOJ OMNbITa U (POPMYIUPOBATH
BBIBOJIBL;



® BBINIOJIHATL IIPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBLHOU
BJIQYKHOCTH BO3/yXa, CWIbI TOKA, HAIIPSKEHUs C UCIIOIB30BaHUEM
aHAJOrOBBIX MPUOOPOB U JATYUMKOB (PUBMYECKUX BEJIMYHUH,
CpaBHUBATh pE3YJIbTaTbl HM3MEPEHUM C YU4ETOM 3aJaHHOM
a0COIOTHOM MOTPEIIHOCTH;

®IPOBOJIUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHON (u3nuecKon
BEJIMYMHBI OT JAPYIOM C HCIOJB30BAHUEM INPSMBIX H3MEPECHUI
(3aBUCUMOCTD COIPOTUBIIECHUSI MPOBOJHHUKA OT €ro JJIMHBI,
IUIOIIAAU TIONEPEYHOI0 CEYECHUS U YAEIBHOIO CONPOTHUBIICHUS
BEILIECTBA IIPOBOJHMKA, CWJIBI TOKAa, UAYLIETO Yepe3 MPOBOIHMUK,

oT HaIpsHKEHUs Ha MIPOBOJHUKE, UCCIIEA0BAHUE
NOCJIEN0BATEIBHOIO 17} NapajuieIbHOTO COEMHEHUN
ITPOBOJTHUKOB): IUIAHUPOBaTh  MCCIIEIOBAHMUE, coOuparb

YCTAHOBKY M BBITIOJIHATh W3MEPEHUS, CIEAys MPEII0KEHHOMY
iaHy, (UKCUpPOBaTh Pe3yNbTaThl IMOJYYEHHOW 3aBUCHUMOCTH B
BUJe Tabiui W rpadukoB, JenaTh BBIBOJALI IO pe3ylbTaram
UCCIICIOBAHUS;

®IIPOBOJIUTH  KOCBEHHBIC  M3MEpPEHMs]  (PU3MYECKUX  BEJIUYUH
(ynenbHast TEII0EMKOCTD BEIIECTRA, COTIPOTUBJICHUE
POBOJHUKA, paboTa W MOIIHOCTh DJEKTPUUYECKOIO TOKa):
IUIAHUPOBATh ~ M3MEPEHMs, COOHMpaTh  AKCIEPUMEHTAIBHYIO
YCTaHOBKY, CleAysd MNPEIJI0KEHHOW WHCTPYKIIMH, YW BBIYUCIISATH
3HAUCHUE BEJIMYMHBL;

ecoOiIOaTh MpaBWIa TEXHUKUM OE30MacHOCTH TMpu padoTe ¢
71a00paTOPHBIM 000PYI0BAHUEM;

® XapaKTepU30BaTh MPUHIUIBI ACHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMOpPON Ha HMX omnucaHus (B TOM
qyclie: CHUCTeMa OTOIUICHUS JIOMOB, THUTPOMETp, IapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CYETUMK JIEKTPUUECKON
SHEPTUHU, OJIIEKTPOOCBETUTEIbHBIE TMPUOOPHI, HarpeBaTelIbHbIC
AMEKTPONPHUOOPHI (MTPUMEPHI), IEKTPUUSCKUE MPETOXPAHUTEIH,
AIIEKTPOMArHUT,  JJCKTPOABUTATENh  IMOCTOSHHOTO  TOKa),
UCIIOJIB3ySl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUU U
HE0OX0oaMMBbIe (PU3UIECKUE 3aKOHOMEPHOCTH;

® PacIO3HABATh MPOCTHIE TEXHUYECKUE yCTpOMCTBA u
U3MEPUTENbHBIC MPUOOPHI IO CXEMaM M CXEMaTHYHBIM PUCYHKaM
(KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICHUXPOMETP, THUTPOMETP,
JBUTaTeIb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, pEeocTar),
COCTaBJISITh CXEMbI JJIEKTPUUYECKHUX LENEl C MOCIeq0BaTeIbHbIM
U TIapaJuieNIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHBIC
0003HaYCHUS JIEMEHTOB JIEKTPUIECKUX IETICH;

®IPUBOAUTH TPUMEPHI (HAXOAUTH HWHOOPMAIUIO O TMPHUMEPAX)
NPAKTUYECKOTO  WCTONb30BaHUSA  (PU3MYECKUX  3HAHWA B
MOBCETHEBHOM KU3HM JUIsl oOecreyeHus Oe30MacHOCTH MpHU
oOpamieHny ¢ mpuOOpaMH W TEXHUYECKHMHU YCTPOWCTBAMH,
COXpaHEHHUs 3J0pPOBbS M COONIONECHHUS HOPM HKOJIOTHYECKOTO
MTOBEJCHHUS B OKPYXKAIOIIEH Cpee;

® OCYIIECTBISTh TOUCK HHPOpMaNnu (U3HUECKOTO COACPKAHUS B
NuTtepHere, Ha OCHOBE MMEIONIUXCS 3HAHUM U MyTEM CpPaBHEHUS
JOTIOJTHUTEIbHBIX UCTOYHUKOB BBIJEISATH HHPOPMALINIO, KOTOPAst
SIBJISIETCSL MPOTUBOPEUMBON UIIM MOXKET OBITh HEJIOCTOBEPHOM;



®ICIIONIb30BaTh MPHU BBINOJHEHUH YYE€OHBIX 3aJaHMM Hay4dHO-
MTONYJISIPHYIO JATEpaATypy (du3nIecKoro colepKaHus,
CIIPaBOYHBIE MaTepHaNbl, pecypchl ceTh HHTepHET, BIaaeTh
npuéMaMu  KOHCIIEKTUpPOBaHUS  TEKCTa,  MpeoOpa3oBaHus
uH(OpMalUK U3 OTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

eco3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE W KparkUe YCTHbBIE
cooO1eHust, 06001as nHGopMaLUIO U3 HECKOIBKUX MCTOUHHUKOB
(U3MUECKOTO COAEPKAHUS, B TOM YUCIIE MyOJIUYHO MPEACTABIATh
pe3yJIbTaThl NPOEKTHON WM MCCIENI0BATEIbCKON AEATEIBbHOCTH,
IIPU OTOM TPaMOTHO HCIOJIL30BAaTh W3YYEHHBIM ITOHATUWHBIN
anmapar  Kypca  (U3MKH,  CONPOBOXIAaTb  BBICTYIUICHUE
IIPE3CHTALIUEN;

®pU  BBINOJHEHUWH Y4YEOHBIX TMPOEKTOB M  HCCJEIOBaHUU
($u3MUECKUX MPOLECCOB pacHpeaessITh 0013aHHOCTH B TpyIIe B
COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJladyaMH, CIEOUTh 3a
BBIIIOJIHCHUEM IUIAHA JIEWUCTBUH M  KOPPEKTUPOBATh  €TO0,
aJIeKBaTHO OIICHUBATh COOCTBEHHBIH BKJIaJ B JESATEIBHOCTH
IpyIIbl, BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MPOSIBJISiS TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHmy oOydyeHuss B 9 Kjacce TMpeIMETHBIE pe3ylbTaThl Ha
0a30BOM YPOBHE JIOJKHBI OTpaxarb COOPMUPOBAHHOCTh y O0yJarOIuXCs
YMEHUM:

® IICIIOJI30BaTh MOHATHS: CUCTEMa OTCYETA, MarepuajibHas TOYKa,

TPACKTOpPHs, OTHOCUTEIBHOCTh MEXaHWUYECKOTO JIBUYKCHMS,
nedopmanus (ynpyras, IJIacTUyecKas), TpPEHHUE,
LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh U IIEPErPy3KH,
HEHTP TOKECTH, aOCONIOTHO TBEPAOE TENOo, IEHTP TIKECTU
TBEPMIOTO TeJa, paBHOBECHE, MEXaHWYECKHUE KOJIeOaHUs U BOJHBI,
3BYK, HH(Pa3ByK U YIbTPa3ByK, 3JIEKTPOMArHUTHBIC BOJHBI,
IIKajga DJJIEKTPOMArHUTHBIX BOJH, CBET, OJNM30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPhl MCIYCKAaHUS M TMOMIOIICHUS, albda,
0eTa- 1 TaMMa-U3Ty4YeHUs, U30TOIIbI, siICpPHAs YHEPTEeTHUKA,
epa3znuyaTh  SBJICHHUS  (PaBHOMEPHOE U  HEPABHOMEPHOE
MPAMOJIMHEMHOE JBUKCHUE, PAaBHOYCKOPEHHOE MPSIMOJIUHEUHOE
JIBUKEHHE, CBOOOAHOE MaJCHUE TEJl, PABHOMEPHOE JIBI)KEHHUE 10
OKPY>KHOCTH, B3aUMOJECHCTBUE TE€JI, PEAaKTUBHOE JBH)KCHHE,
KoseOaTebHOEe  JBM)KEHUE (3aTyXalollMe€ U BBIHYXJICHHBIC
KoseOaHus), pe30HAHC, BOJHOBOE JIBUKEHHUE, OTPaKEHUE 3BYKa,
IPSMOJIMHEMHOE PacCIpOCTPAHEHUE, OTPAKECHUE U INPEIOMIICHHE
CBETA, IIOJHOEC BHYTPEHHEE OTPAXKECHUE CBETA, pPa3JIOKCHUE
0enoro cBera B CHEKTP U CJIOKEHHE CHEKTPAJIbHBIX I[BETOB,
TUCIIEPCHS CBETA, €CTECTBEHHAs PaIlMOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTPA U3IYyYEHUsI) IO ONUCAHUIO
UX  XapaKTepHbIX CBOMCTB M HAa  OCHOBE  OIIBITOB,
JEMOHCTPHUPYIOLINX TaHHOE (PU3UUECKOE SIBICHUE;
®pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SBICHUN B
OKpyXarolieM Mupe (B TOM uucie (u3uveckue SBICHHUA B
OpUpOAE: MPUIUBBI U OTJIMBBI, JBHKEeHHE TIIaHeT COJIHEYHOMN
CUCTEMBI, DPEAKTHMBHOE  JBWKEHUE  JKUBBIX  OpPraHU3MOB,
BOCIIPUATHE 3BYKOB )KHBOTHBIMH, 3€MJICTPSACEHUE, CEICMUYECKUE
BOJIHBI, IIyHAMH, DOXO, LIBETa T€J, OINTUYECKUE SBICHUSA B



pUpoze, OHOJIOrHYECKOe NeUCTBUE BUJIUMOTO,
yABTPa(UOIETOBOIO u PEHTIE€HOBCKOTO U3IIyYEHUH,
€CTeCTBEHHBIM PaJUOAKTUBHBIM (OH, KOCMHUYECKUE JIyYH,
pPaIMOaKTUBHOE H3JTYyYE€HUE TPUPOIHBIX MUHEPANIOB, JCHCTBUE
PaIMOaKTUBHBIX M3JIYUYEHUW HAa OpPraHU3M YeJIOBEKa), MPU ATOM
NEPEBOIUTh TMPAKTUYECKYIO 3aJadyy B Yy4e€OHYIO, BBIACIATH
CYIIECTBEHHbBIEC CBOMCTRA (MpU3HAKHU) GU3UUECKUX SIBJICHUM;

® OMUCHIBATh M3YUYCHHBIC CBONCTBA TeN W (PU3MUECKUE SIBICHUA,
UCTIONIb3YS  (pu3MuecKkue BEIUYUHBI (CPEIHSsI W MIHOBEHHAs
CKOpOCTh TeJla NpU HEPABHOMEPHOM JIBUKEHUHU, YCKOPEHHE,
nepeMenieHue, MyTh, YIJIOBas CKOPOCTh, CUJa TPEHHs, CHIIA
yIPYTOCTH, CHJIAa TSHKECTH, YCKOPEHHE CBOOOIHOTO Ma/IeHUs, BEC
Tejaa, UMIYILC Tejla, UMIYIbC CUJIBI, MEXaHudeckas pabora u
MOIIIHOCTh, TIOTCHIIMAJbHAS DHEPrusi Teja, TOJHATOTO HaJ
MOBEPXHOCTBIO  3€MJIM, TMOTCHIIMAJIbHAS DHEPTrHsl  CHKATOU
NPYXKUHBI, KUHETUYECKas OJHEPrus, T[OJHAs MeXaHudecKas
SHEprusi, TMEepUoJA W YacToTa KojeOaHWW, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTeib
MPEJIOMJICHUST CPEJIbl), MPU OMUCAHWHM TMPABUIBHO TPAKTOBATh
(U3UYECKUIT CMBICII HCIOJNB3YEMbIX BEJIWYMUH, OOO3HAUYCHHS H
eAUHUIBI  (PU3MYECKMX  BEJIWYWH, HAXOAUTh  (POPMYIIHI,
CBS3BIBAIOIINE JIAHHYI (HU3UYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTh TpaduKd U3YYEHHBIX 3aBUCHUMOCTEH
(bu3MUECKUX BEIUYUH;

® XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBJICHUS U TIPOLIECCHI,
UCIIONB3YSl 3aKOH COXpaHEHHWs HHEPruu, 3aKOH BCEMHUPHOTO
TATOTEHUS,  NPUHIMUI  CYNEpHO3UIMM  CHJ,  MPUHIIHUI
oTHOcuTenbHOCTH  [ammnesi, 3akoHbl  HplOTOHA,  3aKOH
COXpAaHEHUsSI HMMITYJIbCA, 3aKOHBI OTPAXEHUS U MPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHUs 3apsIOBOIO U MAacCOBOTO YHCEIN MPHU
SJIEPHBIX PEAKIUAX, TIPU ITOM JaBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlMChIBaTh €70 MAaTEMaTHYE€CKOE BHIPAKECHHE;

® 00BSICHATH (DPU3UUECKUE MPOIECCH U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYyallMil MPAaKTUKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
U3 2-3 JOrM4ecKUX IIaroB ¢ OMOpol Ha 2-3 U3YUYEHHBIX
CBOMCTBA (DM3MYECKUX SBICHHUH, (U3MUECKHUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

epemiaTh pacu€THhIC 3a7add (OMHUPAIOIIHUECs Ha CUCTeMy U3 2-3
YPaBHEHHI), HCIIONB3Ys 3aKOHBI M (OPMYIBI, CBSI3bIBAIOIINE
¢u3nyueckre BEIWYMHBI: Ha OCHOBE aHAll3a YCIIOBHS 3aJauu
3alKUChIBaTh KPATKOE YCJIOBUE, BBISBIATH HENOCTAIOUIUE WU
U30BITOUYHBIE JaHHBIC, BHIOWpPATh 3aKOHBI ©  (QOPMYIHI,
HEOOXOUMBIEC IS PEIICHUS, MPOBOIUTH PAcUEThl M OIEHUBATH
pPEANUCTUYHOCTh  TOJYYEHHOIO 3HAYEHUS busmueckoi
BEJIMYHHEIL;

®pacno3HaBaTh MNPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPHU MOMOIIH
(GuU3MUEeCKMX METOJ0B, HCIONB3YyS OMUCAHWE WCCICIOBAHMS,
BBIICIISITh MpoBepsieMOe MPEANOI0KEHUE, OIICHUBATh
MPaBWIBHOCTh TIOpSAJIKA TIPOBEJICHUS] MCCIIEIOBAHUS, JI€JIaTh
BBIBOJIbI, UHTEPIIPETUPOBATH PE3YAbTaThl HAOIIOACHUN U ONBITOB;



®[IPOBOJIUTH OMBITHl MO HAONIONECHHUIO (PU3UUECKUX SIBICHUN WIH
(u3HUECKUX CBOMCTB Ten (M3yuyeHUE BTOpOro 3akoHa HproToHa,
3aKOHA COXpPAHEHUs PHEPruH, 3aBUCUMOCTH Nepuoja KosieOaHuiu
MPY>KUHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh  OT  aMIUIMTYIbl ~ MajblX  KojeOaHHi,
OPSIMOJIMHENHOE PACHpPOCTPAHEHUE CBETA, pa3lioKeHHe Oeoro
CBETa B CIEKTP, M3yUYEHHE CBOMCTB H300pAKEHUS B IIOCKOM
3epKajie M CBOWCTB HM300pa)KeHUs MpeaMeTa B COoOMparolen
JAWH3€, HAOMIONEHHE CIUIOIIHBIX M JIMHEHYaTblX CIEKTPOB
U3IIYYCHUs1):  CaMOCTOSTENIbHO  cOOMpaTh  yCTaHOBKY W3
U30bITOYHOrO Habopa 00OPYIOBaHUS, OMUCHIBATH XOJ ONBITA U
€ro pe3yabTaThl, POpMYTUPOBATH BEIBOJIBL;

®IIPOBOJIUTH TMPU HEOOXOAUMOCTH CEPUI0 TMPSMBIX H3MEPEHHU,
oTpezeNsisi CpeHee 3HaYeHHe U3MepsieMoil BenuuHbl (POKycHOE
paccTrositHue coOuparomieil  JIMH3bI), OOOCHOBBIBATH  BBLIOOP
cnoco0a u3MepeHus (M3MepUTEILHOro Mpruoopa);

® IPOBOJIUTH MCCJIEIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEITUYUH C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEpPEHUM (3aBUCHMOCTH IYTH OT
BpEMEHU TMpU PABHOYCKOPEHHOM JBWKEHUM 0O€3 HavaabHOU
CKOpPOCTH, Tepuoja KojieOaHUN MaTreMaTHYecKOoro MasiTHUKa OT
JUIMHBl HHUTH, 3aBHUCHUMOCTH yIJIa OTpPa)XXEHUs CBETa OT yIia
najeHusl ¥ yriia IpesiOMIICHHs] OT yIjla MaJieHus): TUIAaHUPOBaTh
UCCJIe/IOBaHUE, CaMOCTOSITEILHO cobuparb  YCTaHOBKY,
buKkcUpoBaTh PE3YABTATHI MOJTyYeHHOU 3aBUCUMOCTHU
¢u3nuecKuX BEJIUYMH B BHUAE TaOnMIl W rpaduUKOB, JeNaTh
BBIBOJIBI 110 PE3Y/IbTaTaM HUCCIIEI0BAHNUS;

® [IPOBOJIUTH KOCBEHHBIE M3MEpEHUsl GU3HUECKUX BETUUHH (CpeaHsis
CKOPOCTh M YCKOpPEHHE TeJla IPU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpEHHE CBOOOMHOrO  MaJleHUs, JKECTKOCTh  MPYKHUHBI,
KO3 HUITMEHT TPEHHUS CKOJIBKEHHUS, MeXaHhuyeckas pabora u
MOIIIHOCTh, YacTOTa W TEPHUOJ KoJIeOaHWW MaTeMaTH4ecKoro u
NPY>KUHHOTO MasiTHUKOB, ONITUYECKAas Chjla COOMparoIIe JINH3HI,
paauoaKkTUBHBIM (DOH): TUIAHUPOBATH H3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAJIPHYI0 YCTAaHOBKY U BBINIOJIHATH HW3MEPEHUS,
cienys TPEAJIOKEHHOM WHCTPYKIIMH, BBIYHCIATH 3HAYCHUE
BEJIMYMHBI U aHAIIM3UPOBATH MOJYYCHHBIE PE3YABTATHI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

ecoONIONaTh TpaBWIa TEXHUKW O€30MacHOCTH TMpu pabdoTe ¢
1a60paTopHBIM 000PYIOBAHUEM;

® pa3IMyuaTh OCHOBHBIC TPU3HAKUA M3YyUYEHHBIX (PU3NUECKUX MOJCIICH:
MarepuanabHas TOYKa, aOCOJTIOTHO TBEPIOE TEIO, TOUECUYHBIN
UCTOYHHK CBETa, Jyd4, TOHKas JIMH3a, IJIaHETapHas MOJEIb
aroma, HyKJIOHHasi MOJIe]Ih aTOMHOTO SJIpa;

® XapaKTEepPU30BaTh MPUHIUILI JCHCTBUS HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOICTB C ONOpOM Ha MX omnucaHusi (B TOM
Yyucie: CHOHUJIOMETp, JaT4YMKW T[IOJOKEHMs, PACCTOSIHUS H
YCKOPEHUS, paKeTa, dXOJOT, OYKH, MEepHUcCKom, ¢doToanmapar,
ONTHUYECKUE CBETOBOABI, CIEKTPOCKOI, JO3UMETpP, Kamepa
Bunibcona), wucmonp3yss 3HaHUS O CBOWCTBaX (PU3MUECKUX
SIBIICHUI ¥ He0OXoAnuMble (PU3NUECKUE 3aKOHOMEPHOCTH;



®JICTIONIb30BAaTh CXEMbl W CXEMAaTHYHbIE PHUCYHKH H3yYCHHBIX
TEXHUYECKUX  YCTPOMCTB, H3MEPUTEIbHBIX MNPUOOPOB W
TEXHOJOTUYECKUX  MPOLIECCOB  NpPHU  pelieHuu  y4eOHo-
NPAaKTHYECKUX 3a]ad, ONTUYECKHUE CXEMBbI il MOCTPOCHHUS
n300pakeHUH B IJIOCKOM 3€pKajie U COOUPAIOIIEH JINH3E;

®IPUBOJUTH MPHUMEPHl (HAXOMUTh HHMOPMALMIO O TMPUMEpPax)
NPaKTUYECKOTO  WCMONB30BaHUS  (U3MYECKHX 3HAHUH B
NOBCEIHEBHOM >KM3HU [UIsi oOecrieueHusi Oe30MacCHOCTH MpHU
oOpamieHun ¢ TMpuUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHHs 3JI0pOBbS M COOJIONEHUS HOPM DKOJIOTUYECKOTO
TIOBEJICHUS B OKPY KAIOIIeH cperne;

® OCYIIIECTBIATh MOUCK MHQPOpMAIUK (HU3HUECKOTO COICpKAHHS B
HHaTepHeTe, caMOCTOSATENbHO (DOpPMYITUpPYST TMOUCKOBBIM 3arpoc,
HaXOAWTh TYTH OMNpPEICNCHUs JOCTOBEPHOCTH MOTYyYEeHHOU
uHpOpMAIIMK  HA  OCHOBE  WMCIOIIMXCS  3HAHUH |
JIOTIOTHUTEIbHBIX UCTOYHUKOB;

®JICTIONIB30BaTh TIPW BBIOJHEHUW YYEOHBIX 3aJaHUN HAy4YHO-
TOMYJISIPHY O JTUTEPaTypy ¢buznyeckoro COIepIKAHMUSA,
CIpaBOYHBIC MaTepHallbl, peCypchl ceTh VHTepHeT, BIaaeTh
npuéMaMy  KOHCIIGKTUPOBAaHHS  TEKCTa,  MpeoOpa3oBaHUs
UH(POPMAIINH U3 OTHOHM 3HAKOBOH CHCTEMBI B JIPYTYIO;

e CO3/IaBaTh COOCTBEHHBIC NMHUCHMEHHBIC W YCTHBIC COOOIICHHS Ha
OCHOBE MH(OPMAIMHA U3 HECKOJIBKUX HMCTOYHHKOB (PU3NIECKOTO
COJIEpKaHUs, MYOJIMYHO TPEICTABISATh PE3YyJIbTaThl MPOEKTHON
WIM HCCJENOBaTeIbCKON NIeITeNbHOCTH, TPU 3TOM TI'PaMOTHO
UCIIONB30BaTh M3yYEHHBIM MOHATHUMHBIA amnmapar H3y4aeMoro
paznena (GU3MKUA U COMPOBOXKIATh BBHICTYIJICHUE TIPE3EHTALUEH C
y4€TOM 0COOCHHOCTEH aynIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HaumeHnoBanue Konmn4vecTBo yacon
DJIeKTpOHHbIe (LM(pPOBHIE)
n/ pa3aeioB U TeM KonTpoJibHbIe IIpakTnyeckue
Bcero o0pa3oBaTesibHbIE PeCcypChl
| NnporpamMmbl padoThI padoTsl
Pasnen 1. ®dusuka u e€ posib B IO3HAHUHU OKPY/KAIOLIEro MUpPa
11 ®du3zuka - HayKa o 5 bubmuoteka LIOK
' npUposIe https://m.edsoo.ru/7f416194
bubmoreka IIOK
1.2 o
VIBHHACCIHE BETHHAMHRL 2 1 https://m.edsoo0.ru/7f416194
13 EcrecTBeHHOHAYYHBII » 1 bubmuoteka LIOK
' METOJI TIO3HAHUS https://m.edso0.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepBoHavyajibHbIe CBeIEeHUS 0 CTPOEHHH BellecTBA
bu6moreka IIOK
2.1 C
TPOCHIE Bemmectsa 1 https://m.edso0.ru/7f416194
JBmkeHue u
2.2 B3aUMOJEUCTBHAE YaCTH 2 1 Enrmorexa OK
' 8 i https://m.eds00.ru/7f416194
BEIllECTBA
ArperatHbIe COCTOSHUS bubanoreka [IOK
2.3 2
BEIlECTBA https://m.edsoo0.ru/7f416194
Hroro no pazneny 5

Pa3gen 3. /IBu:keHHe U B3auMoAeiCTBHE TeJl



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

31 Mexannueckoe 3 bubmuoreka [IOK
' JIBHKEHHE https://m.edsoo.ru/7f416194
3.9 Wuepuust, macca, 4 bubnuoteka LIOK
' IUIOTHOCTh https://m.edsoo.ru/7f416194
bubmoreka [IOK
3.3 Cuna. B
A BIBT G 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pasnea 4. /laBinenne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JIABJICHUS TBEPABIMA 3 bubmuoteka LIOK
' TeIaMH, JKUJIKOCTIMH 1 https://m.edsoo.ru/7f416194
razamu
bubmoreka IIOK
4.2
JaBICHHE KHAKOCTH 5 https://m.edso0.ru/7f416194
bubmoreka IIOK
4.3 A
TMOChepHOE raBneHHe 6 https://m.edso0.ru/7f416194
JleiicTBHE JKUIKOCTH U Bu6 LIOK
noIMoTeKa
4.4 &
fasa Ha MOoTpy;eHHoC B ! https://m.edso0.ru/7f416194
HUX TEJIO
Wtoro no pazgeny 21

Paznen 5. Pabora 1 MOIIHOCTH. DHEprust

bu6muoreka IIOK
5.1 P
a60Ta M MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubmiorexa IIOK

https://m.edsoo0.ru/7f416194



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

bubmuorexa IIOK

5.3 MexaHu4deckasi SHEpPTus 4 1
https://m.eds00.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 12

YACOB IIO ITPOI'PAMME



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

8 KUIACC

Ne HaumeHoBaHue KosuuecTBo yacos
DJIeKTpOHHbIe (LM(ppPOBHIE)
n/ pa3aeioB U TeM KonTpoJbHbIe IIpakTn4yeckue
Bcero o0pa3oBaTesibHbIE PecypChl
n NporpamMmbl padoThI padoThl
Pasznea 1. TenuioBble sABjIeHUS
11 CrpoeHnue u CBOMCTBA . bubmunorexa [IOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
1.2 TemoBbIe TpoItece
[HIOBLIC HpOTieceht 21 S https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2. Jinekrpuyeckne U MATHUTHBIE SIBJIEHUS
DIEKTPUYECKHIE
21 3apsbl. 3apsyKCHHbIC . 1 bubmuoteka LIOK
' TeIa u uX https://m.edsoo.ru/7f4181ce
B3aUMO/IeIiCTBHE
IlocrosaHaBIH bubmnoreka [IOK
2.2 . 20 7 :
ANEKTPUUYECKUNA TOK https://m.edsoo.ru/7f4181ce
bubanoreka [IOK
2.3 M
ATHITTHBIC ABTemt 6 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHast 4 bubmuoteka [IOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3



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

OBIIEE KOJIMYECTBO

YACOB IIO ITPOT'PAMME 68 4 14.5
9 KUIIACC
Ne HaumeHoBaHue Konmn4vecTBo yacon
DJIeKTpOHHbIe (LM(pPOBHIE)
n/ pa3je/ioB U TeM KonTposabHbIe IIpakTHyeckue
Bcero o0pa3oBaTesibHbIE Pecypchl
n NporpamMmbl padoThI padoTshl
Paznen 1. Mexanuveckue siBJIeHHS
Mexanudeckoe
1.1 BIDKEHUE U CII0COOBI 10 1 bubmnorexa LIOK
' g https://m.edsoo.ru/7f41a4a6
€ro OIMHCaHUS
. bubmuoreka [JOK
12 BaanmozetictsHe e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
1.3 3
AKOTEL COXpAHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hrtoro no pasaeny 40
Paznen 2. Mexann4ueckue KoJ1e0aHUS U BOJTHBI
51 MexaHuyeckue 7 3 bubmmoreka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41a4a6
Mexannueckue bubanoreka [IOK
2.2 8 1 3 .
BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnen 3. DinekTpoMarHuTHOE 1M0JIe ¥ 3J1eKTPOMATHUTHBIE BOJTHBI
3.1 ONEeKTpOMarHuTHOE 6 2 bubnmumoreka [IOK



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

noJjie u https://m.edsoo.ru/7f41a4a6
ANIEKTPOMATrHUTHBIC
BOJIHEI
Wroro mo paznemy 6
Paznen 4. CBeToBbI€E SIBJIEHUS
3aKoHbI
4.1 acIpoCTpaHECHHUS 6 bubmorexa TIOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
cBeTa
49 JIuH3b1 M OoNTHYECKHUE 6 bubmuoreka [JOK
' pruOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue Gemoro 3 bubmoreka IIOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznea 5. KBanrToBLie siBJIeHUS
Ucnyckanue u
51 MHOIVIOIIEHHE CBETA 4 Enrmorexa HOK
' m https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 Crpoenue aToMHOTO 6 bubmuoteka [IOK
' anpa https://m.edsoo.ru/7f41a4a6
bubanoreka [IOK
5.3 A
FICPHBIC peariint / https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3gen 6. IloBTopuTe1bHO-00001Ia10 1M MOTYJIb



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

[ToBTOpEHUE K

6.1 00001ICHIE 9 5 bubanoreka [IOK
' coziepKaHms Kypca https://m.edsoo.ru/7f41a4a6
¢bu3uku 3a 7-9 kiacc
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO
102 27

YACOB IIO ITPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KosmnuecTBo yacoB
DJIEeKTPOHHbBIE
[ara uudposbie
n | Tema ypoka KonTpoJbHbIe IIpakTnyeckne
Bcero U3y4eHust o0pa3oBarteJibHbIE
/ padoThI padoThI
pecypcsl
n
®u3uKa — Hayka o
npupoze. SIpnenus 1 bubmuoteka LIOK
npupoasl. Puznueckue https://m.edsoo.ru/ff09f
SIBIICHUS
MexaHndeckue,
TEIUIOBBIE,
JIEKTPpUIECKHUE 1 bubmorexa [JOK
P ’ https://m.edsoo.ru/ffo9f
MarHuTHbIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS
dusnvecKue BEIUYNHBI U 1 bubmmoreka [IOK
HX U3MEPEHHUE https://m.edsoo.ru/ffO9f
VYpok-uccnenoBanue
"U3mepenne
TeMIeparypsl Ipu ! L
MIOMOIIY JKUJAKOCTHOTO
TEPMOMETPA U AATUHKA
TeMIeparypsl”
Kaxk ¢usuka u npyrue 1 bubnmuoreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

€CTECTBEHHbIE HAYKU
M3y4aroT IPUPOLY.
EcrecTBeHHOHAYy4YHBIN
METO/] I03HAHUS.
Onucanue pU3N4IECKUX
SIBJICHUM C TIOMOILIBIO
MoJenen

https://m.edsoo.ru/ff09f7
2a

Ypok-uccnenoBanue
"[IpoBepka runoTe3bl:
JTAITbHOCTH TMOJIETA

6 IapuKa, MyIneHHOro
TOPU30HTAILHO, TEM
Ooubllle, 4eM OOJIbIIIE
BBICOTA ITycKa"
CrpoeHue BelecTna.
bubmoreka IIOK
ONbITEI, JOKA3LIBAIOIIHE
7 https://m.edsoo.ru/ff09fe0
JTUCKPETHOE CTPOCHHE N
BEIIECTBA h
bu6moreka IIOK
JIBYOKCHUE YaCTHII
8 https.//m.edsoo.ru/ff0a01
BEIIECTBA
3e
Ypoxk-uccienoBanue
9 «OT1BITEI IO
HaAOJIIONEHUIO TEIIOBOTO
paciupeHus ra3oBy»
10 ArperarHble COCTOSIHUSA bubnmuoreka [IOK

BCIICCTBA

https://m.edsoo.ru/ffO9f



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

B3anmocBsa3bs mexay
CBOMCTBAaMH BEIIISCTB B
Pa3HBIX arperarHbIx
COCTOSIHUSIX U UX

bub6moreka [IOK

11 | aToMHOMOJEKYISIPHBIM https://m.edsoo.ru/ff0a03
CTPOCHUEM. 78
OcobeHHOCTH
arperarHbIX COCTOSTHUM
BOJIBI
Mexanugeckoe
bubmoreka IIOK
JBH>KeHUE. PaBHOMEpHOE
12 https://m.edsoo.ru/ff0a05
Y HEPaBHOMEPHOE 6
JIBIDKEHHE -
Ckopoctb. Enuauiiet Bubmrorexa HOK
13 https://m.edsoo.ru/ff0a07
CKOpOCTH
9c
bu6moreka [IOK
Pacuer nytu u BpeMeHn
14 https://m.edsoo.ru/ff0a0a
JBIDKEHUS
e4
HNuepuus. 3akoH
WHEPIIHH. bu6muoreka IIOK
15 BzanmoeiicTBrEe TEn Kak https://m.edsoo.ru/ff0a0c
MpUYMHA U3MEHCHHUS 10
CKOPOCTH JBMIKEHUS T
[InorHOCTH BemiecTRa. bu6muoreka IIOK
16 Pacuer Maccel 1 00beMa https://m.edsoo.ru/ff0a0fe

TCJ1a 110 €ro IJIOTHOCTH

e



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

JIaboparopHas pabora

17 «Onpenenenne
IUIOTHOCTH TBEPIOTO
TEIa»

bub6moreka [IOK
Pemenne 3amad mo TeMme
18 | " https://m.edsoo.ru/ff0al2
IImoTHOCTE BemecTBa 3c
Cua kak
XapaKTepUCTHUKA
19 B3aUMOJEHCTBUS TEJI bubmorexa [JOK
o ’ https://m.edsoo.ru/ff09f
Cuna ynpyroctu. 3aKkoH
I'yka
JlabopatopHas pabota
«M3y4yenue 3aBUCUMOCTH

20 ACTSBKEHIS bubmoreka IIOK
P https://m.edsoo.ru/ff09f
(medopmarin) Ipy>KMHBI
OT MPHUJIOKEHHOUN CHITBI»

21 SlBenue TATOTEHUS. bubmmoreka [IOK
Cuna TsKecTH https://m.edsoo.ru/ff09f
CBsi3b MEXKy CHIIOM

. bubanoreka [IOK
TSDKECTH U Maccol Tea.

22 https.//m.edsoo.ru/ff0al7
Bec Tena. Pemenune 3agau 78
o teMe "Cuna TsokectH" —

Cuna TSXKeCTH Ha APYTrux bubmuoteka [IOK
23 | mnaHeTtax. dusnyeckue https://m.edsoo.ru/ff0al5

XapaKTCPUCTUKU TIJIIAHCT

02



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502

N3mepenue cuir.

bubnuoreka [JOK

24 https://m.edsoo.ru/ff0al8
Junamomerp cc
bub6moreka [IOK
25 | Bec tema. Heecomocthb https://m.edsoo.ru/ff0al7
78
CrnoxeHue IByX CHII,
. bubmoreka [IOK
26 HanpaBuﬂeHHHX 1o oxHon https://m.edsoo.ru/ff0ala
MIPSMO. 70
PaBHOpelicTBYIOIIAS CUIT o
Pemenue 3amay no teme
27 | "PaBHOneWcTBYFOIIAS
cun"
TpeHune ckoybkeHus 1 bubmuoteka LIOK
28 | Ttpenwme nokos. TpeHue B https://m.edsoo.ru/ff0alb
HPHPOJIE Y TEXHHUKE 9c
JlabopaTopHas pabota
«M3yuyeHue 3aBUCUMOCTH
CUJIBI TPEHUS bubmuoteka [IOK
29 | CKONBXEHHS OT CHJIBI https://m.edsoo.ru/ff0alc
JIaBIICHUS U XapakTepa c8
COTPUKACAIOLITUXCS
MTOBEPXHOCTE»
Pemenue 3amau Ha
g0 | Ompenenenue
PaBHOACHUCTBYIOLEH

CHIJIbI



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8

Pemienue 3amag mmo
TeMaM: «Bec Temay,

«'papmueckoe bubnuoteka LIOK
31 | wuzoOpaxeHHue CHI, https://m.edsoo.ru/ff0ald
«Cunbi», e0
«PaBHOAEHCTBYIOIIASA
CHIT»
KonTponwsnas pabora 1o
TeMaMm: «MexaHu4eckoe
NIBIOKEeHHEY, «Macca,
32 | mmoTHOCTEY, «Bec Temay,
«I'padmueckoe
M300paKeHHUE CHIT»,
«Cunbi»
Hasnenue. CriocoObl bubmnorexa [IOK
33 | yMeHbIICHUS https://m.edsoo.ru/ff0a20
YBETMYCHUS JABICHUS a6
JaBnenue rasa.
bu6moreka IIOK
3aBUCUMOCTD JIaBJICHUS
34 . https://m.edsoo.ru/ff0a23
rasa ot oobéma, 76
TEeMIIePaTyphl o
[Tepenaya naBneHus
. bubanoreka [IOK
TBEPIBIMU TECIIAMH,
35 https://m.edsoo.ru/ff0a25
XKUJIKOCTSIMHU U Ta3aMH. b0
3akoH [Tackamns o
36 JlaBiieHHE B KUJIKOCTU U bubaunoreka [IOK

ra3c, BBI3BAHHOC

https://m.edsoo.ru/ff0a27



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

JIEUCTBUEM CHJIBI
TIHKECTU

18

Pemenue 3amau mo teme bubmoreka [IOK
37 | «/laBieHuE B KUIAKOCTH H https://m.edsoo.ru/ff0a28
rase. 3akoH Ilackams» 26
bubmoreka [IOK
38 | CooOmiarommecs cocCybl https://m.edsoo.ru/ff0a29
70
bubmoreka [IOK
39 | TmapaBmmyeckwii mpecc https://m.edsoo.ru/ff0a31
36
MaHOMeETpBI.
10 | Tlopmmesoit bubmoreka [IOK
p . https://m.edsoo.ru/ffO9f
YKUJIKOCTHBIM HAcOC
Atmocdepa 3emun.
[Tpuunnb!
CYIIECTBOBAHUS
. bu6moreka [IOK
BO3JIYIITHOW 000JIOUKH
41 https://m.edsoo.ru/ff0a2b
3emnu. 3aBUCHUMOCTh 5a
aTMoC(hepHOTO JIaBJICHUS _
OT BBICOTHI HaJ] ypPOBHEM
Mopst
bubanoreka [IOK
Bec Bo3nyxa.
42 https://m.edsoo.ru/ff0a2b
ATMoOcdepHOe 1aBIeHHEe 54
43 N3mepenune bubnmmoreka [IOK

aTMOC(EpHOTO JaBJICHUS.

https://m.edsoo.ru/ff0a2d



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

OnsiT Toppuuemiu

a8

3aBHUCUMOCTh
bubmoreka [IOK
aTMOoCc(epHOTO JaBJICHUS
44 https://m.edsoo.ru/ff0a2fc
OT BBICOTBI HaJ] YypPOBHEM 4
MOps B
Bbapomerp-anepon. bubmmorexa [IOK
45 | ArtmocdepHoe naBieHue https://m.edsoo.ru/ff0a2fc
Ha Pa3IMIHBIX BBICOTAX 4
Pemenue 3amay no teme
46 | "ArmocdepHoe
JnapieHue"
JleiicTBHE KUIKOCTH U
bubmoreka IIOK
rasa Ha MOTPYKEHHOE B
47 https://m.edsoo.ru/ff0a32
HHX TeJ0. ApXUMenoBa 76
cuia o
JlabopatopHas pabota
«Omnpenenenue
. bu6moreka IIOK
BBITAJIKMBAIOIIEH CHJIBI,
48 . . https://m.edsoo.ru/ff0a33f
JEHCTBYIOIICH Ha Teo, c
IIOTPYKEHHOE B a
KHUIKOCTh
JlaGopaTtopHas paboTa 1o
teme «MccnenoBanue bubanoreka [IOK
49 | 3aBHCHMMOCTH Beca Tejla B https://m.edsoo.ru/ff0a35

BOJIE OT 00BEMa
IIOTPYKEHHOH B

14



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

KHUAKOCTHb 4aCTH TCJIa»

bu6muoreka [IOK
50 | IlnaBanue Ten https://m.edsoo.ru/ff0a3a
96
JlaboparopHas padora
"KoHctpynpoBanue
51 apeoMeTpa Uiu
KOHCTPYHUPOBAHHE JIOJKH
U OIIpeeIIeHuE €€
rpy3onoabséMHOCTH"
Pemrenue 3agau no
temam: «IlmaBanue
— bubmoreka [IOK
52 https://m.edsoo.ru/ff0a36
BosznyxonnaBanue», 54
«/laBnenue TBEpABIX TEII, 7
SKUIKOCTEN U ra3oBy»
bu6muoreka IIOK
53 | Mexanuveckas padora https://m.edsoo.ru/ff0a3f8
2
MomtHocTh. EauHAIEI bubmmorexa LIOK
54 https://m.edsoo.ru/ff0a3f8
MOIIHOCTH »
Ypoxk-uccienoBanue
55 "PacyéT MOIITHOCTH,
pa3BUBaeMOM MpU
moabEMe 10 JiecTHHIE"
56 | IIpocTble MEeXaHU3MBI. bubnmuoreka [IOK



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Prruar. PaBHOBECHE cuil
Ha pbryare

https://m.edsoo.ru/ff09f

Konrposnphas padora no
Teme «/laBienue
TBEPABIX TEJ, KUIKOCTEH

57
U ra3oB» /
Bcepoccuiickas
IpoBepoyHas pabora
PesepBHblit ypok. PaGora
C TEKCTaMH T10 TeMe
N bubmuoreka [{JOK
58 «HaBﬂeHHf TBEPABIX TEJI, https://m.edsoo.ru/ff0a4ff
XKHUJKOCTEH U ra3oBy / o
Bcepoccuiickas -
npoBepovHasi pabota
Pbruaru B TexHuke, ObITY
U TIPUPOJIE. bubmuoteka LIOK
59 | JlaGoparopnas pabora 0.5 https://m.edsoo.ru/ff0a47
«HccnenoBanue yciaoBHit 8e
paBHOBECHS pblUara
Pemenue 3amgay mo teme bubmnoreka [IOK
60 | «YcnoBus paBHOBECHS https://m.edsoo.ru/ff0a48
ppryara» a6
Kosddunment moneznoro
NeVCTBHS MEXaHU3MA.
61 | JlaGopatopHnas pabora 0.5

«H3mepenne KIT/I
HAKJIOHHOH TUIOCKOCTH»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

Perienue 3amaud mo treme

bubmuorexa IIOK

62 | "Pabota, MOIIHOCTb, https://m.edsoo.ru/ffO0adc
KHﬂ" @
MexaHnuueckast SHEprus. bubnmnorexa [IOK
63 Kunernueckas u https://m.edsoo.ru/ff0a4?2
MOTEHITHATbHAS YHEPTUS 52
bubmoreka [IOK
3aKoH COXpaHEHUs
64 N https://m.edsoo.ru/ff0a43
MEXaHUYECKOU SHEPT U 60
YPOK-IKCIEPUMEHT 1O
TEME
"OKCnepUMEHTAIBHOE
65 OTpEACIICHUE U3MEHECHHUS
KHHETHYECKOH U
MOTEHIMAIBHON SHEPTUHI
MpY CKaThIBAaHWUU TEJIa MO
HaAKJOHHOH MiI10CcKoCTH"
KonTponrsHas pabora 1o
66 TeMe «Pabora u
MOIIHOCTh. DHEPrUs»
PesepBHrliit ypok. Pabora
bubanoreka [IOK
C TEKCTAMH II0 TEME
67 | https://m.edsoo.ru/ff0ade
MexaHudeckoe o6
nBIKeHue" —
PezepHblit ypok. PaGora
68 C TEKCTAMH II0 TEME

"Pabora. MOLIHOCTS.



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

Oneprus"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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8 KUIACC

Ne KosmnvecTBo yacos
DJIeKTPOHHbIE
[ara uudpossie
n | Tema ypoka KoHTposabHbIe IIpakTuyeckue
Bcero HU3yYeHHus o0pa3oBareJibHbIE
/ padoTbl padoTbI
pecypcsl
n
OCHOBHBIE TIOJIOKEHUS
MOJIEKYIISIPHO- bubmuoteka LIOK
KMHETUYECKOW TEOPHH U 1 https://m.edsoo.ru/ff0a52
WX OIBITHBIC 56
TIOITBEPIK ICHUS
Macca u pazmep aToMOB 1
1 MOJIEKYI
Monenu TBEpIOTO,
bubmoreka IIOK
AKUJKOTO U
1 https://m.edsoo.ru/ff0a54
razoo0pa3Horo 06
COCTOSIHUI1 BelllecTBa T
OOBbsicHEeHUE CBOWCTB
TBEPAOTO, KUIKOTO U
razo00pasHoro
COCTOSIHUI BelllecTBa Ha 1 butmmoreia LIOK
N https://m.edsoo.ru/ffO9f
OCHOBE TOJIOKEHUI
MOJIEKYIISIPHO-
KHMHETUYECKON TEOPUU
Kpucrannuueckue u 1 bubnmmoreka [IOK

amMopQHbIe Tena

https://m.edsoo.ru/ff0a58



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a5800

00

CMmaunBanue u

O — bubnmnorexa LIOK
6 P ) https://m.edsoo.ru/ff0a55
[ToBepxHOCTHOE 30
HaTSDKEHUE B
bubmoreka [IOK
TemtoBoe pacmupenue u
7 https://m.edsoo.ru/ff0a5a
ckarue
26
Temneparypa. CBs3b
TEMIIEPATYPHI CO bubmuoteka LIOK
8
CKOPOCTBIO TEIJIOBOTO https://m.edsoo.ru/ffO9f
JIBUKCHHS YACTHII
Buyrpennss sneprusi. bubmuoteka LIOK
9 Crioco6bl UI3MEHEHHU S https://m.edsoo.ru/ff0a5¢c
BHYTPEHHEH dHEPrun 60
bubmoreka IIOK
10 | Bwuasl Temonepenaun https://m.edsoo.ru/ff0a64
12
Ypoxk-koHpepeHus
"IIpakTnueckoe
HCTOJIb30BaHHUE bubanoreka [IOK
11 | TerIoOBBIX CBOMCTB https://m.edsoo.ru/ff0a65
BEIICCTB U MaTEPUAIIOB B c0
HEJISX
sHeprocoepexxeHus"
12 KomndaecTBo TEIIOTHI. bub6muoreka IIOK

VienbHas TEMI0EMKOCTh

https://m.edsoo.ru/ff0a69



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

76

YpaBHEHHE TETIOBOTO

bu6muoreka [IOK

13 | Oananca. TeruooOMeH u https://m.edsoo.ru/ff0a70
TEIJIOBOE PAaBHOBECHUE 88
JlabopatopHas pabota
"HccnenoBanue siBICHUS bubmoreka [IOK

14 | TtemmooOMeHa npu https://m.edsoo.ru/ff0a6a
CMEIINBAHUH XOJIOJHOU U 98
ropsiueit BojbI"
Pacuer konnyectBa
TEIJIOTHI, He00X0JMMOTO

15 JI HarpeBaHUsI Tﬂena " bubmmorexa LOK
a p https://m.edsoo.ru/ff09f
BBIJICNISIEMOTO UM TIPH
OXJIXKICHUU
JlabopatopHas pabota bubmuoteka LIOK

16 | "Ompenenenue yaelbHOM https://m.edsoo.ru/ff0aéb
TEIIOEMKOCTHU BeliecTna" b0
DHeprus TOTUIMBA. bubmuoteka [IOK

17 | VYnmenpHas TerioTa https://m.edsoo.ru/ff0a7b
Cropanus 5a
[InaBnenue u
OTBEp/JECBaHUE bubmuoteka [IOK

18 | kpucTaTMYECKHUX TEJ. https://m.edsoo.ru/ff0a71
VnenvHas Temuaora d2
TUTaBIICHUS

19 | JlaGoparopHas pabora bubnmmoreka [IOK



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2

"Onpezaenenue yaenbHON
TETUIOTHI IIJIABJICHUS
npaa

https://m.edsoo.ru/ff0a72f
e

[Tapoo6pazoBanue u bubmoreka [IOK
20 | xoHmeHcarus. https://m.edsoo.ru/ff0a74
HWcnapenue Oc
Kunenue. YaenbHast
TeIIoTa
napooopa3zoBaHus U bubmuoteka LIOK
21 | KOHIEHCALIWH. https://m.edsoo.ru/ff0a78
3aBHCUMOCTD 6c
TEeMITepaTypbl KUIICHHUSI OT
aTMoC(hepHOTO JIaBJICHUS
Brnaxnocts Bo3ayxa.
JlabopatopHas pabota bubmuoteka LIOK
22 | "OmnpeneneHnue https://m.edsoo.ru/ff0a76
OTHOCHTEIBHON 28
BJI&JKHOCTH BO31TyXa"
Pemtenue 3agay Ha
23 | ompeaeleHUe BIAKHOCTH
BO3/yXa
[Tpunnume paboTe
TEIUIOBBIX JIBHTATCIICH.
bubanoreka [IOK
24 | TIlaposas TypOHHA.

JIBUraTenab BHyTPEHHETO
CTOpaHus

https://m.edsoo.ru/ffO9f



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff09f72a

KII TermoBoro

bubmuoreka [IOK
o | ABHTATEL Tenossie https://m.edsoo.ru/ff0a7c
JIBUTATEIIA U 3aIATa 7c
OKpYKaromiei cpebl
3aKoH COXpaHCHHS U
26 npeBpameI})ms[ DHEPTUU B Bubmroreia LIOK
https://m.edsoo.ru/ff09f
TETUTOBBIX MPOIIeccax
IloaroroBka x
KOHTPOJIbHOM paboTe 1o
TeMe "TermoBsie bubmnorexa LIOK
27 https://m.edsoo.ru/ff0a83f
sBiIeHns. M3MeHeHne 5
arperaTHBIX COCTOSTHUM
BeliecTna"
KonTponwsHas pabora 1o
teme "TemnoBbie bubmuoreka [JOK
28 | sBnenus. M3mMeneHue https://m.edsoo.ru/ff0a86
arperaTHbIX COCTOSTHUM ae
BeniecTna"
Dnekrpu3anus tei. JIsa
29 | poma 3IJ)IeKTqueCKHf bubmmorexa [JOK
https://m.edsoo.ru/ffO9f
3apsIoB
Ypoxk-uccienoBanue
30 "DnexTpusanus Ten
WHAYKLIUEN U IIPU
CONIPUKOCHOBEHUH"
31 Bzaumogeiicteue bubmorexa IIOK

https://m.edsoo.ru/ff0a87



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a87e4

3apsUKEHHBIX TeJl. 3aKOH e4
Kynona
DJeKTpUYecKoe TMoJie.
HanpsxeHHOCTD bubnuoteka LIOK
32 | DNEeKTPUYECKOTO TOJI. https://m.edsoo.ru/ff0a8a
[IpUHIKTI CYTIEPTIO3UITIN Oa
ANEKTPUUYECKUX TTOJIEH
Hocurenn
ANEKTPUUYECKUX 3apsIIOB. bubmuoreka [{JOK
33 .
DneMeHTapHbIN 3apsi. https://m.edsoo.ru/ffO9f
Crpoenue atoma
[TpoBogHMKYN U
bubmoreka IIOK
JTUAJIEKTPUKU. 3aKOH
34 https://m.edsoo.ru/ff0a8ef
COXpaHeHus 6
3JIEKTPUYECKOTO 3apsaaa B
Pemenue 3amay Ha bubmuoreka [JOK
35 | npuMeHeHHue CBOMCTB https://m.edsoo.ru/ff0a90
ANEKTPUUECKHUX 3apsSI0B cc
DNEKTPUYECKHUI TOK,
YCIIOBHS €10 bubmuoteka [IOK
36 | cymiecTBOBaHHUS. https://m.edsoo.ru/ff0a95
Hcrounnku a4
ANEKTPUYECKOTO TOKa
. bu6muoreka IIOK
JericTtBus
37 https://m.edsoo.ru/ff0a96

QJICKTPUYICCKOI'O TOKa

b2



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

Ypok-uccnenoBanue

"IleticTBue
38 | smexTpUYecKOTO MO Ha 1
MIPOBOJHHUKH H
TURIEKTPUKH"
DNEKTPUIECKUM TOK B bubnmorexa [IOK
39 | Meramax, )KUIKOCTIX U https://m.edsoo.ru/ff0a98
rasax 38
40 OnexTpudeckas Lenb U bubmuoteka LIOK
€€ COCTaBHBIE YACTH https://m.edsoo.ru/ff09f
Cuna Toka.
JlabopatopHas pabota bubmuoreka [{JOK
41 | "Usmepenue u 0.5 https://m.edsoo.ru/ff0a8b
PEryIIMPOBAaHUE CHITBI dé
ToKa"
DIEKTPUYECKOE
HanpspbkeHue. BoasrMerp.
bu6moreka IIOK
42 ‘J‘Ia6opaTopHa51 padora 0.5 https://m.edsoo.ru/ff0a9e
Nsmepenue u 14
peryinupoBaHue
HanpsokeHus"
ConporuBnenue
MIPOBOAHMKA. YIIEIIbHOE bubmorexa HOK
43 https://m.edsoo.ru/ff0aa7
COTPOTUBIICHHE 38
BEIIECTBA
44 | JlaboparopHas pabota 1 butmioreia LIOK

https://m.edsoo.ru/ff0aa?



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

"3aBUCHUMOCTh 38
ANMEKTPUIECKOTO
COTIPOTUBIICHUS
MIPOBOIHHUKA OT €r0
JUTAHBI, THIOTIAH
MOTIEPEYHOTO CCUCHUS U
Marepuaia"
3aBUCHMOCTB CHJIBI TOKA bubmoreka IIOK
45 | ot HampsKeHUs. 3aKOH https://m.edsoo.ru/ff0aad
Oma 114 yyacTKa 1enu 4a
JlabopatopHas pabota
"UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, bubmuoreka [JOK
46 | wmmymiero yepes3 pe3nucTop, https://m.edsoo.ru/ff0aa0
OT COTPOTHBJIEHHUS de
pe3ucropa 1 HanpsHKEHUs
Ha pe3ucrope"
[TocnenoBarenbHOE U
47 napajuiebHOE bubmuoteka [IOK
COEeIUHEHUS https://m.edsoo.ru/ffO9f
MIPOBOHUKOB
JlaGopaTopHas pabota
"I[IpoBepka npaBuiia
CJIOKEHUS HAIPSHKEHUH bubmorexa [IOK
48 https://m.edsoo.ru/ff0aaa

IIPY MO CIIET0BATEIbHOM
COEIMHEHUH JIBYyX
pe3ucropos”

58



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58

JIaboparopHas pabora
"[IpoBepka nmpaBuia Ass

bubmoreka [IOK

49 | cuiBl TOKA TIPH https://m.edsoo.ru/ff0aad
HapajuieIbHOM le
COEJIMHEHUU PE3UCTOPOB"
Pemenue 3amay Ha
npuMeHeHue 3akoHa Oma bubmuoteka LIOK

50 | mms pazmmaHOTO https://m.edsoo.ru/ff0aaf8
COCTMHEHUS a
MTPOBOTHUKOB
Pa6ora u momHOCTH bubmoreka IIOK

51 | DJEKTPUYECKOTO TOKA. https://m.edsoo.ru/ff0abl
3axoH JIxoynsa-Jlenna 24
JlabopatopHas pabota
" bubmoreka IIOK

Omnpenenenue pabOTHI U

52 https://m.edsoo.ru/ff0ab3
MOIIIHOCTH &0
ANEKTPUUYECKOro ToKa" T
DneKTpuyecKue enu u
noTpeduTenu bubmuoteka [IOK

53 | DJIEKTPUYECKOM YHEPrUr https://m.edsoo.ru/ff0ab6
B ObITY. KOopoTkoe 60
3aMbIKaHUE
IlocTosiHHBIE MAarHUTHI, bubanoreka [IOK

54 .
HUX B3aUMOJCUCTBHE https://m.edsoo.ru/ff09f

bu6muoreka IIOK

Ypok-uccrnenoBaHue

55 https://m.edsoo.ru/ff0ac3

"N3ydenne nonen

do



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0

HOCTOSIHHBIX MArHUTOB"

MarnuTtHoE 110JI€E.
MarauTHoE€ 110J1€ 3eMITH

bubmoreka [IOK

56 https://m.edsoo.ru/ff0acO
Y €ro 3HaYEHUEe s ba
KHM3HU Ha 3emiie -
IToaroTorka K
KOHTPOJIbHOM paboTe 1o
TeMe "DIeKTpUIECKUe
3apsbl. 3apsyKEHHbIE bubmmorexa [IOK
57 https://m.edsoo.ru/ff0abd
Tena u I/IXU 2
B3aUMOJICHCTBUSI.
ITocrosiHABIN
ANEKTPUUYECKUN TOK"
KonTponwsHas pabora 1o
Teme "DNEeKTpUYECKre
3apsibl. 3apssKEHHbIC
TeJla U UX bu6muoreka IIOK
58 | B3amMoOJEHCTBUSA. https://m.edsoo.ru/ff0abe
[TocTOSHHBIH a8
ANIEKTPUYECKUH TOK" /
Bceepoccniickas
poBepovHas pabora
PesepBHrliit ypok. Pabora
C TEKCTaMH I10 TeMe bubanoreka [IOK
59 | '"TlocrostHHBIN https://m.edsoo.ru/ffOacd

ANEKTpUYeCcKii Tok" /
Bcepoccniickas

c6



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

poBepoyHas pabora

60

OmnsIT DpcTena.
MarauTHOE noJjie
ANEKTPUUYECKOTO TOKa
MarauTHOE noJjie
KaTYHIKI/I C TOKOM

bubmoreka [IOK
https://m.edsoo.ru/ff0acl
d2

61

IIpumeHeHne
AJIEKTPOMAarHUTOB B
texauke. JlaboparopHast
pabota "U3yuenue
JEUCTBUSA MarHUTHOTO
TTOJIs1 Ha TIPOBOJTHHUK C
TOKOM"

0.5

bubmorexa [IOK
https://m.edsoo.ru/ff0ac?
4a

62

DIEKTPOIBUTATEIIb
ITOCTOSIHHOTO TOKA.
Hcnoas3oBanue
AJIEKTPOJIBUTATEIICH B
TEXHUYECKHUX
YCTPOMCTBAaX U Ha
TpaHCIIOPTE.
JlaGopatopHas pabota
"KoHcTpynpoBanue u
n3ydeHue padoThl
aneKTpoaBurarens"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac8
6¢C

63

Onsitel @apanes. 3akoH
NIEKTPOMArHUTHOU
nHaykuuu. [Tpasuiio

bu6muoreka [IOK
https://m.edsoo.ru/ffO9f



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff09f72a

Jlenna

64

DneKTporeHeparop.
Crnioco0pl ToTyyeHus
NIEKTPUUECKON DHEPTHM.
DNEKTPOCTAHIINK HA
BO30OHOBIISIEMBIX
HNCTOYHHKAX SHEPTHUU

bu6moreka [IOK
https://m.edsoo.ru/ff09f

65

IloaroroBka x
KOHTPOJIbHOM paboTe 1o
TeMe "DIEeKTpUYECKHE U
MarauTHBIE SBICHUS"

66

Konrponpshas padora no
Teme "DNEeKTpUYECKUe U
MAarHUTHBIE SIBJICHUS "

bubmoreka IIOK
https://m.edsoo.ru/ff0ach
14

67

PesepBubIit ypok. PaGora
C TEKCTAMH II0 TEME
"TermnoBrle ABICHUS"

bubmoreka IIOK
https://m.edsoo.ru/ff0acc

Se

68

PesepBubIit ypok. Pabora
C TEKCTaMH I10 TEME
"MarauTHbIe SBJICHHA"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

145



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

9 KVIACC

N KosuuecTBo yacos DJIeKTPOHHbIE
°
[ara uudposbie
n/ | Tema ypoka KouTtposibHbIe IMpakTuyeckue
Bcero HU3y4YeHHu s o0pa3oBaTejibHbIE
n padoThI padoTbI
pecypchl

1 MexaHuyeckoe JIBUKECHHE. 1
MarepuanbHas TO4YKa
Cucrema orcuera. bubmoreka IIOK

2 OTHOCHUTEITEHOCTH 1 https://m.edsoo.ru/ff0ad4
MEXaHHUYECKOTO JIBHIKCHHUSI 74
PABHOMEDHOE bubmoreka IIOK

3 pHo 1 https://m.edsoo.ru/ff0ad1
MPSIMOJIMHEHHOE IBI)KCHHE 9
HepaBunomepnoe

4 MPSMOJIMHEITHO € 1 bubmuoteka LIOK
nBrokeHue. Cpenssis u https://m.edsoo.ru/ffO9f
MTHOBEHHAsI CKOPOCTh
[IpssmonuHeitHO € bubmuoteka [IOK

5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8
JBIDKEHUE. YCKOpEeHHe d4
CkopocTh
MPSIMOJTMHEMHOTO

6 EBHO CKOPEHHOTO 1 bubmorexa IIOK
P YORop https://m.edsoo.ru/ffO9f
nskenus. ['papuk
CKOpOCTHU



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff09f72a

JlaboparopHas pabora
"Onpenenenne yCKOpEHUst

bubmoreka [IOK
Tesa npu

7 https://m.edsoo.ru/ff0adb
PaBHOYCKOPEHHOM 18
JIBIDKCHUY 110 HAKJIOHHOU _
mI0cKoCcTH"

3 CB0OOTHOE TTaJICHHE TEI. bubmoreka [IOK
Omnprtel [Nanunes https://m.edsoo.ru/ffO9f
PaBHOMeEpHOE nBMXKEHUE
10 OKpyxHOCTH. [lepron n bubmuoteka LIOK

9 9acToTa 0OparieHusI. https://m.edsoo.ru/ff0ael
Jluneitnas v yriosas 76
CKOpOCTH

10 IlenTpocTpemMuTenbHOE bubmuoteka LIOK
YCKOpEHUE https://m.edsoo.ru/ffO9f
[TepBriit 3akoH HeroToHA. bubmorexa OK

11 https://m.edsoo.ru/ff0ae6
Bexkrop cuisl

12
Bropoii 3akon HerotoHa. bubmorexa HOK

12 . https://m.edsoo.ru/ff0ae7
PaBHozelicTBYIOIIAs cHla 29
Tpertuii 3akoH HeproToHa. bubmorexa [IOK

13 https://m.edsoo.ru/ff0ae9
Cynepnio3unus cui g2
Pemenwne 3agau Ha bu6muoreka IIOK

14 IIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ffOaeb

Hrrorona

6¢



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c

Cuna ynpyroctu. 3aKkoH

bubmorexa IIOK

15 https://m.edsoo.ru/ffOaec
I'yka
a2
16 Pewenue 3agau mo teme
«Cuina yrnpyroctu»
JlabopatopHas pabota bubmmorexa [IOK
17 «OmnpeneneHne KeCTKOCTH https://m.edsoo.ru/ff0aee
TPY>KUHBD» 28
bubmoreka IIOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af7
38
bubmoreka [IOK
Pemenue 3agay mo teme
19 https://m.edsoo.ru/ff0afa
«Cuna TpeHus»
26
JlabopatopHas pabota
" bubmoreka IIOK
Onpenenenue
20 https://m.edsoo.ru/ff0af8
ko3 HUIEHTA TPEHUS be
CKOJIb)KeHUS" o
Pemrenue 3agau mmo teme bubmmoreka [IOK
21 "3akonsl HeroTona. Cuia https://m.edsoo.ru/ff0afb
ynpyroctu. Cuna tpenus" 8e
Cuiia TSKECTH U 3aKOH
bubanoreka [IOK
BCEMHUPHOTO TATOTEHUSI.
22 https://m.edsoo.ru/ff0af0
YckopeHnue cBOOOTHOTO a4
aJgeHus o
23 VYpok-KoHpepeHIHs

"JIBUKEHHE TN BOKPYT



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

IPaBUTALMOHHOTO IICHTPA
(Conneunas cucrema).
lamakTukun"

Perienue 3aad mo reme

bubmoreka [IOK

24 "Cuta TS)KeCTU U 3aKOH https://m.edsoo.ru/ff0af5
BCEMHUPHOTO TATOTEHUS" f8
[lepBast kocMuyeckas bubmuoteka LIOK
25 ckopocTh. HeBecoMocTh 1 https://m.edsoo.ru/ff0af3
neperpysku 3c
PaBHOBecHe MaTepuaibHOI
TOYKH. AOCOITIOTHO
TBEpHOE Teno. PaBHOBecHe bubmuoteka LIOK
26 TBEPIOTO TeJa C https://m.edsoo.ru/ff0afe
3aKPEIUIEHHON OCHIO 36
BpaileHuss. MOMEHT CHUJIbI.
LenTp TsxecTn
PaBHOBecue MarepualibHOI
TOYKH. AOCOTIOTHO
TBEpHOE Teso. PaBHoBecue
27 TBéEioro Teja ¢ bubmorexa [JOK
. . https://m.edsoo.ru/ff09f
3aKpEeIIEHHON OCBIO
BpaiieHus. MOMEHT CUJIBL.
IlenTp TsRECTH
Pemenwne 3agau mo teme bu6muoreka IJOK
28 "MowmeHT cuinbl. LenTp https://m.edsoo.ru/ff0b02

TSDKECTH"

b4



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4

IloaroroBka x
KOHTPOJIBHOM paboTe 1o

bubmoreka [IOK

29 TeMe "MexaHnyeckoe https://m.edsoo.ru/ff0b04
JIBUYKEHUE. 08
B3aumopeiictBue Ten"
KonTponwsHas pabora 1o
TeMe "MexaHndyeckoe bubmmorexa [IOK
30 https://m.edsoo.ru/ff0b06
JIBUKCHHUE. oc
B3aumopeiictBue Ten" o
Nmnynec Tena. Ummynsce
CHUJIbI. 3aKOH COXpaHEHUS bubmuoreka [{JOK
31 UMITYJTbca. YIIPyroe u https://m.edsoo.ru/ff0b07
HEyIpyroe fa
B3aUMOJCUCTBUE
Pemenue 3agau mo teme bubmuoreka [JOK
32 "3aKOH COXpaHECHHS https://m.edsoo.ru/ff0b09
umnynbca" 6¢
VYpok-koHpepeHIus
33 "PeakTUBHOE IBUKEHUE B
MpUPOJIC U TEXHUKE"
bubanoreka [IOK
Mexannueckas paboTa u
34 ox P https://m.edsoo.ru/ff0b0a
MOIITHOCTh
84
PaGora cunbl TshKecTH, bu6muoreka IIOK
35 CHJIBI YIPYTOCTH Y CHJIBI https://m.edsoo.ru/ffob0d

TpEeHUs

b8



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

JlaboparopHas pabora
«Ornpenencane padboThI
CWJIBI TPEHUS IIPU

36
PaBHOMEPHOM JIBHKCHHUU
T€JIa 10 TOPU30HTATBHON
MTOBEPXHOCTH»
37 CBsi3b 3HEPrUM U PaOOTHI.
[ToTrenumanpHas dHEprus
Kunernueckas sneprus. bubmuorexa [JOK
38 Teopema 0 KHHETHYECKON https://m.edsoo.ru/ffOb0c
SHEPTrun 32
3aKOH COXpaHEHUs bubmuoteka LIOK
39
SHEPrUU B MEXaHHUKE https://m.edsoo.ru/ff09f
JlaboparopHas pabora bubmuoteka LIOK
40 «M3yueHue 3akoHa https://m.edsoo.ru/ff0b12
COXpaHEHHUs SHEPTUN» fe
bubmoreka [IOK
KonebarenbHoe ABMXeHUE
41 https://m.edsoo.ru/ff0b18
U €ro XapaKTepPUCTUKH 58
3aryxaromiue KojieOaHus. bubmuoteka [IOK
42 BoinyxaeHHbIe KoneOaHusl. https://m.edsoo.ru/ffob20
Pe3onanc fo
43 MareMaTn4ecKuii u bubanoreka [IOK
NPYKUHHBINA MasiTHUKU https://m.edsoo.ru/ff09f
44 VYpoxk-uccnenopanue bubmuoteka [IOK

«3aBHCUMOCTD nepuoga

https://m.edsoo.ru/ff0b19



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
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KoJe0aHuH OT )KECTKOCTH 7a
MIPY’KUHBI ¥ MAacChI TPy3a»
IIpeBpamenne >Heprun
45 I pn l\fexaHI/ILIGCKI/I)I: bubmorexa HOK
P https://m.edsoo.ru/ff09f
KOJIe0aHMAX
JlabopatopHas pabota
bubmoreka [IOK
«OmnpeneneHne 4acToTol U
46 . https://m.edsoo.ru/ffObla
repuojia KojiebaHui o
NPYKUHHOTO MasTHUKA» o
JlabopatopHas pabota
«IIpoBepka
bubmoreka IIOK
HE3aBHUCHUMOCTH MepUoaa
47 . https://m.edsoo.ru/ff0b19
KoJie0aHu# Tpy3a, 74
MOJBEIIEHHOTO K HUTH, OT *
MacChl Tpy3a»
MexaHndecKkue BOJTHEL
. bu6moreka IIOK
CBolicTBa MEXaHUYECKUX
48 https://m.edsoo.ru/ff0b21
BoJH. [IpoonpHBIC U fo
MOTIEPEYHBIE BOJIHBI -
VYpok-koHpepeHus
49 "MexaHn4YeCKHE BOJIHEI B
TBEPIOM TeEIIE.
CelicMudecKkye BOJIHBI"
50 3Byk. Pacnipoctpanenue u bubmuoteka [IOK
OTpak€HUE 3ByKa https://m.edsoo.ru/ff09f
51 VYpok-uccnenoBanue
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"Habmtonenue
3aBUCHUMOCTH BBICOTBI
3ByKa OT 4aCTOTHI"

I'poMKOCTB 3ByKa U BbICOTA

bubmoreka [IOK
2 . Ax i

> TOHA. AlyCTHHECKIH https://m.edsoo.ru/ffO9f
pPE30HaHC
VYpoxk-koH(pepeHus bubmmorexa [IOK

53 "VieTpa3Byk u nH(pa3ByK https://m.edsoo.ru/ff0b23
B MPUPOJIE U TEXHUKE" ca
TloaroroBka k
KOHTPOJIbHOM paboTe 1o bubmuoteka LIOK

54 TeMe "3aKOHbI COXPaHEHHUS. https://m.edsoo.ru/ff0b25
MexaHn4ecKre KoJcOaHus fo
Y BOJIHBI"
KonTponrsHas pabora 1o
TeMe "3aKOHbI COXPaHEHMUSI.

55
Mexanunueckue KoieOaHus
Y BOJIHBI"

bu6moreka IIOK

DNeKTpOMarHuTHOE ToJIE.

56 https://m.edsoo.ru/ffOb2a
DNEeKTpOMarHuTHbIEC BOJIHBI be

57 CaoiicTBa bubanoreka [IOK
AJIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/ffO9f
VYpok-koHpepeHIus bubmuoteka [IOK

58 "[lkana https://m.edsoo.ru/ffob2f

QJICKTPOMArHUTHBIX BOJIH.
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Hcnons3oBanue
AJIEKTPOMArHUTHBIX BOJIH
JUIA COTOBOM CBs3U"

Ypok-uccnenoBanue
"N3yuenue cBONCTB

bubmoreka [IOK

59 AIIEKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ffOb2c
MTOMOILBI0 MOOHIIBHOTO 6c
tenedona"
Pemrenwne 3amag Ha
60 OTIpEIeTICHUE YaCTOThI U
JUTHHBI AJIEKTPOMArHUTHOM
BOJIHBI
DNEeKTpOMarHuTHas
bubmoreka IIOK
npupoaa ceera. CKopocTh
61 . https://m.edsoo.ru/ffOb31
cBeTa. BoaHoBBIE CBOMCTBA €0
CBETA T
HcTouHuku cBeTa.
. bu6muoreka [IOK
[Ipsimonunelinoe
62 https://m.edsoo.ru/ff0b36
pacrpocTpaHeHue CBeTa. 58
3armenus Connua u JIyHst -
3aKoH OTpaKCHHsI CBETA.
bubanoreka [IOK
3epkana. Pemenue 3amaq
63 https://m.edsoo.ru/ff0b38
Ha NMPUMEHEHHE 3aKOHa 4
OTPAKEHHUS CBETA —
bu6muoreka IIOK
IIpenomiienue ceera.
64 https://m.edsoo.ru/ffOb3a

3aKkoH IMPCJIOMJICHH CBCTA

ea
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[TonHO€ BHYTpEHHEE
OTpa)XCHUE CBETA.

bubmoreka [IOK

65 Vcnonp30BaHue MOTHOTO https://m.edsoo.ru/ffOb3c
BHYTPEHHETO OTPAKEHUS B S¢C
OTITHYECKUX CBETOBOJIAX
JlabopatopHas pabota
"UccnenoBanue
66 3aBUCHUMOCTH yIjia
TIPEJIOMJICHUST CBETOBOTO
Jyda OT yIia maJIeHus Ha
rpanuiie "Bo3ayx-creksio""
VYpok-koHpepeHus
"Hcnonp30BaHue MOJIHOTO
67 BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI,
ONTHUKOBOJIOKOHHAs CBS3b"
JIunzel. OnTuyeckas cuia bubmmorexa [JOK
68 [ https://m.edsoo.ru/ffob3f
2c
[TocTpoenue uzobpakeHuit bubmmorexa [JOK
69 B TIH3AX https://m.edsoo.ru/ffob44
4a
JlaGopatopHas pabota
"Onpenenenne GHoKycHOTO bubmuoteka [IOK
70 PaccTOsTHUS ¥ ONITHYECKOM https://m.edsoo.ru/ff0b42

CHJIBI coOMparoiei
JIUH3bI"
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VYpok-KoHpepeHIHs

bubmuorexa IIOK

71 "OnTruyecKue JTUH30BbIS https://m.edsoo.ru/ffOcOa
puoopsr"” 7e
I'na3 kak onTuyeckas bubmorexa TIOK
72 https://m.edsoo.ru/ff0b46
cucrema. 3peHue
84
VYpoxk-koH(pepeHus
73 "ledextsl 3penuns. Kak
COXpPaHUTh 3peHue"
Paznoxxenue Gemoro ceera
B cieKTp. ONbITHI bubnuoreka IJOK
74 Hrsrotona. Cinoxxenue https://m.edsoo.ru/ffOcOf
CHEKTPaIbHBIX IBETOB. 4c
Hucnepcus cBeta
JlabGopatopHas pabota
"OnBITHI IO Pa3I0KEHUIO
0eoTo CBETa B CIIEKTP U bubmnoreka [IOK
75 BOCIIPUSATHIO I[BETA https://m.edsoo.ru/ffOcOe
MPEAMETOB TPU UX 2a
HaOJIOIEHUHU Yepe3
1IBETOBBIC (PUIBTPHI"
YPpOK-IIPaKTUKYM
"BoaHOBBIE CBOMCTBA
76 CBETa: IUCIIEPCHS,
uHTepepeHIus u
mudpaxius"”
77 OmnsiTel Pesepdopna u bubmuoteka [IOK
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IraHeTapHasa MOJCJIb

https://m.edsoo.ru/ff0c12
a8

aToma
78 [loctynatsl bopa. Moznens bubnuoteka LIOK
aroma bopa https://m.edsoo.ru/ff09f
Hcnyckanne n
bubmoreka [IOK
MOTJIOIIEHUE CBETA
79 https://m.edsoo.ru/ff0c14
atomoM. KBaHTHI. 4c
JInnenyarsle CIEKTPBI —
YpOoK-npakTUKyM bubmuorexa [{JOK
80 "HaOmromeHre crieKkTpoB https://m.edsoo.ru/ff0c15
HCITyCKaHHUs" 50
N bubmuorexa [{JOK
PagnoaxTuBHOCTE U €€
81 https://m.edsoo.ru/ff0c16
BUJIBI
72
bubmoreka IIOK
Crpoenue aTOMHOTO sipa.
82 https://m.edsoo.ru/ff0c18
Hyxnonnas mozaens o
bu6moreka IIOK
PannoaktuBHbIC
83 https://m.edsoo.ru/ffOcla
npeBparieHus. M30Tormbl 14
Pemienue 3aiay no teme: bubanoreka [IOK
84 "PannoakTuBHBIC https://m.edsoo.ru/ff0clb
npespaiieHus" 4a
bu6muoreka IIOK
85 IT
FpHOA HoIypactiata https://m.edsoo.ru/ff09f
86 VYpok-KoHpepeHIHs butmioreia LIOK

https://m.edsoo.ru/ff0c21
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"PagnoaKkTUBHBIE
W3JIy4eHHS B IPUPOJIC,
MEIUIMHE, TEXHUKE"

SnepHbie peakuuu. 3aKOHbBI

bubmoreka [IOK

87 COXpaHEHUSs 3apsA0BOTO U https://m.edsoo.ru/ffOclc
MAacCOBOTO YHCEN 58
DHeprus CBA3M aTOMHBIX bubmuoteka LIOK

88 snep. CBsi3b Macchl U https://m.edsoo.ru/ff0cld
DHEPIruu 7a

89 Pemenue 3agay mo teme
"SAnepubie peakuun”
Peakium cunTe3a 1 bubmoreka IIOK

90 nenenus siaep. crounnku https://m.edsoo.ru/ffOcle
sHepruu ColtHIa U 3BE3] 88
Ypox-koHpepeHus
"SnepHas sHEpreTUKa.

91 JleficTBHS palnOaKTUBHBIX
W3ITy4YeHUH Ha KUBbIE
Opranu3mbl"
IloaroroBka k
KOHTPOJIbHOH paboTe 1o

" bu6muoreka IIOK

Teme "DIeKTPOMarHuTHOE

92 https://m.edsoo.ru/ff0c22
noJie. JNeKTPOMarHUTHbBIE 36
BOJHBL. KBaHTOBBIE o
sIBJIeHUS"

93 KonrponbHas paboTta o
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Teme "DIeKTPOMarHuTHOE
nose. DIEeKTPOMarHuTHbIC
BOJIHBI. KBaHTOBBIC
siBJICHUS"

IToBropenwue, o0oOmIEeHNE.
JlabopaTtopHbie paboThI IO

bubmoreka [IOK

94 " . https://m.edsoo.ru/ff0c24
Kypcy "B3aumonericteue 54
Ten" o
[ToBTOpeHue, oboOIIEHNE.
Pemenne pacueTHbIX 1 bubmuoteka LIOK
95 KayeCTBEHHBIX 3a1a4 I10 https://m.edsoo.ru/ff0c25
teme "TeroBble 72
nporeccol”
[ToBTOpenue, 0600IICHNE.
Pemenue pacueTHBIX U bubmuoteka LIOK
96 Ka4eCTBEHHBIX 3a/1a4 110 https://m.edsoo.ru/ff0c2a
teme "KIIJ] TenmoBbIx 22
nBurarenein"
[ToBTOpeHue, 0600IICHNE.
Pemenue pacdeTHbIX U bubmuoteka [IOK
97 Ka4eCTBEHHBIX 3a/1a4 110 https://m.edsoo.ru/ff0c2b
teme "KITJ] 30
3JIEKTPOYCTAHOBOK"
IToBTrOopenue, o0o0IIEeHNE.
JIaGopatopHble pabOTHI 110 bubmmorexa TIOK
98 https://m.edsoo.ru/ff0c2c

Kypcy "CBeToBble
sIBJICHUS"

52
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[ToBropenue, oboOmEeHNE.

Pabora ¢ Texctamu o bubmnorexa HOK

99 " 1 https://m.edsoo.ru/ff0c2d
Teme "3aKoHbl COXpaHEHUS 62
B MexaHuke" _
[ToBTOpeHme, 0600IICHHE.
Pabora ¢ Tekcramu o bubmmorexa LIOK

100 1 https://m.edsoo.ru/ff0c2e
teMme "Koiebauus u 82
BOJTHBI" T
[ToBTOpeHue, oboOIIEHNE. bubmuoteka LIOK

101 | Pabora ¢ TexkcTamu o 1 https://m.edsoo.ru/ff0c30
teme "CBeToBbIC SIBJICHUS" 44
[ToBTOpeHue, oboOIIEHHE.

102 Pa60T"a C TEKCTAMU 110 1
teMme "KBanToBas u
sanepHas ¢puzuka'

OBUIEE KOJIMYECTBO
102 27

YACOB IIO ITPOI'PAMME
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MPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbLHON TPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSA

7 KUIIACC

Kox nposepsiemoro
pesyabrara

IIpoBepsieMble MpeIMeTHBIE Pe3YJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON NMPOrpaMMbl
OCHOBHOI0 00111er0 00pa30BaHUA

1.1

HCIIOJIB30BATh U3YYCHHBIC ITOHATUSA

1.2

pasiinydarb ABJICHUA IO OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIONIUX TaHHOE (Pr3nyecKoe IBICHUE

1.3

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PM3UYECKHUX SBICHUH B OKPYXAIOIEM MHUpPE, B TOM YHUCIIE
¢u3nveckue SBICHUS B TPUPOJE, MPU ITOM MEPEBOJAWTH NPAKTHUECKYIO 3a1ady B y4eOHYIO,
BBIJIJISITH CYIIECTBEHHBIC CBOMCTBA (TTPU3HAKK) (PH3NUECKHUX SBICHUN

1.4

OTHCHIBAaTh M3yYEHHbIE CBOMCTBA TeNl U (PU3MUECKHE SIBICHUS, UCIIONb3Yyd (PU3NUYECKUE BEITUUMHBI,
Opy ONHUCAHMM MPABWIBHO TPAKTOBATh (DU3MYECKUN CMBICT HCIOJNb3YeMbIX BEIMYMH, HX
0003HaUeHUs U EOUHUIBI (U3NYECKUX BEITUYMH, HAXOIUTh (OPMYJbI, CBS3BIBAIOLIUE AaHHYIO
(bu3MUYeCKyl0 BEIMYMHY C JIPYTMMH BEJIUYMHAMH, CTPOUTH TI'padUKH H3YYEHHBIX 3aBUCHUMOCTEM
(bu3HYECKUX BEIUYUH

1.5

XapaKTCpu30BaTb CBOMCTBA TCII, (1)I/I3I/I‘leCKI/IC SABJICHUA U IMPOLECCHI, UCIIOJIb3YyA N3YUCHHBIC 3aKOHBI,
IIpu 3TOM JaBaTb CJIOBCCHYHO (1)OpMy.TII/IpOBKy 3aKOHa M 3allMChIBATh €TI0 MAaTCMAaTHYCCKOC
BBIPA’XCHUC

1.6

OOBSICHATH (PU3NYECKHE SIBIICHUS, TPOLIECCHl U CBOMCTBA TN, B TOM YHCJIE M B KOHTEKCTE CUTYalluH
PaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe U3 1 — 2 JOrMyeckux IaroB ¢ onopoil Ha 1 — 2 M3y4eHHBIX CBOMCTBA (U3MUECKUX




SBJICHU, (PHU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemath pacu€THbie 3aaud B | — 2 neiCTBHA, MCIONB3Yys 3aKOHBI UM (OPMYIIBI, CBS3BIBAIOIINE
¢u3nveckre BETUMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 33Ja4d 3allMChIBaTh KpPaTKOE YCIOBHE,
HOZCTaBIATh (PU3MUECKUE BEIWYMHBI B (JOPMYIIBI M TPOBOAUTH PACU€Thl, HAXOAUTH CIIPABOYHEIC
JTaHHbIE, HEOOXOIMMBIE JJISl PEIICHUS 33/1a4, OLIEHUBATh PEAIMCTUYHOCTD MOJYyYEeHHONW (pU3NYeCcKon
BEJINYMHBI

1.8

pacrno3HaBarh MPOOJIEMbI, KOTOPbIE€ MOXKHO pEIIMTh IpPU NOMOIIM (PU3UYECKHMX METOJ0B, B
OTMMCAHUM HCCJIEIOBAaHUS BBIJIENSATH IPOBEPSIEMOE MPEANOJIOKEHHE (THIOTE3y), pa3inyarh U
MHTEPIPETUPOBATh MOTYYEHHBIN pe3ylbTaT, HaXOAUTh OUIMOKH B XOJE OIbITa, JIeJaTh BBIBOJBI IO

ero pe3ylbraTam

1.9

MPOBOAMTH ONBITHI MO HAOMIONEHUIO (PU3MUECKUX SIBICHUN WM (U3NYECKUX CBOMCTB Tei:
(dbopMynupoBarh MpOBEpSEMbIE MPEANOJIOKEHHUs, COOUpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyn0OBaHUs, 3aITUCHIBATE X0/ OIBITa U (GOPMYITHPOBATH BHIBOIbI

1.10

BBITIONIHATh TPSIMblE HU3MEPEHMs] C MCIOJb30BAaHUEM aHAJOrOBbIX W LU(POBBIX MPUOOPOB,
3aMMChIBATh MMOKA3aHUS TPUOOPOB C YIETOM 3aJJaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPECHUMA

1.11

IPOBOJIUTh HCCIIEOBAHUE 3aBUCUMOCTH OJHOM  (U3MYECKOW BENUYMHBI OT Jpyroil c
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEpPEHHil, y4acTBOBaTb B IUIAHUPOBAHUU Y4EOHOIO HCCIIEIOBAHMS,
coOuparh yCTAaHOBKY U BBINOJHITh W3MEPEHHMs], CIEAys MNPEAJIOKEHHOMY IUIaHy, (pUKCHpOBATh
pe3yNbTaThl MOTYYEHHON 3aBUCHUMOCTUA (PU3WYECKUX BEIMYMH B BHJIE MPEIOKEHHBIX TaONMHIl U
rpaduKoB, AeiaTh BHIBOJIBI [0 PE3yIbTaTaM UCCIICIOBAHUS

1.12

IIPOBOJAUTDb KOCBCHHLIC U3BMCPCHUA (1)I/I3I/IIIGCKI/IX BCJIIMYMH, CICAYyA Hpe,HJIO)KCHHOﬁ HHCTPYKIHUU: IIPpU
BBIINIOJTHCHHUN I/ISMepeHI/Iﬁ C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHUCIIATH 3HAYCHHUC
HCKOMOM BEIUYHMHEI

1.13

coOJIIoNIaTh MpaBMiIa TEXHUKU 0€30MaCHOCTH ITPU paboTe ¢ 1abopaTopHBIM 000pyI0BaHHEM

1.14

YKa3bIBaATh ITPUHIIUIIBI JeHCTBUSA HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB, XapaKTCPU30BATb IMPHUHIHIIbI




JEWCTBUSL U3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB ¢ MOMOIIBIO MX ONMUCAHMSA, UCTIONIB3YS

3HAHUS O CBOMCTBAaX (PU3MUECKUX SBICHHUI U HEOOXOAMMBIE (PU3MUYECKIE 3aKOHBI M 3aKOHOMEPHO CTH

1.15

OPUBOJUTH MPUMEPHl (HAXOOUTh HHPOpPMALMIO O IpUMEpax) MPAaKTUYECKOIO HCIHOIb30BaHUS
(U3HYECKUX 3HAHWN B MOBCEIHECBHOMW XU3HU JUIS OOCeCTICUeHHUsS] 0S30TacHOCTH MPH OOpaIeHUH ¢
npubopaMM M TEXHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHMsI 370pPOBbsI M COOJIONEHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUSI B OKPY)KAIOIIEH cperie

1.16

OCYHICCTBJIATH OT60p NCTOYHHUKOB I/IH(l)OpMaHI/II/I B CE€THU I/IHTepHeT B COOTBETCTBHUHU C 3aJJaHHBIM
ITOMCKOBBIM 3aIipoCoM, Ha OCHOBEC MMCIOIINXCA 3HAHHUHN 1 HyTCM CpaBHCHUSA pa3IMIHbIX HCTOYHUKOB

BBIJICIIATH UHGOPMAIIIIO, KOTOpast SBJISETCS IPOTUBOPEUNBOI UITM MOXKET OBITH HEJIO CTOBEPHOM

1.17

WCIIOJIb30BaTh MPHU BBINOIHEHUH YYEOHBIX 33/laHUN HAyYHOIOMYISPHYIO JTUTEPaTypy (PHU3HUECKOTO
colepKaHus, CIIpaBOYHblE Marepuainsl, pecypcbl cetn VHTepHeT, BIageTh NpUEMaMHU
KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOPMAIMK U3 OJHOHN 3HAKOBON CHCTEMBI B IPYT'yIO

1.18

co3l1aBaTh COOCTBEHHBIE KpaTKHE MMUCbMEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE 2 — 3 MCTOYHHKOB
nHpopManuu (PU3NIECKOTO COJEPKAHMSA, B TOM YHCIE MYOIMYHO JejaTh KpaTKUe COOOIICHUS O
pe3ynbprarax MpOeKTOB MM YU€OHBIX UCCIICIOBAHMIA, TP ATOM IPaMOTHO HCIIOJIb30BaTh H3y4EHHBIN
NOHSATUIHBIN anmapar Kypca (pu3HuKu, COPOBOXKIATH BHICTYILICHHE MTPE3CHTAIUCH

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB " I/ICCJ'Ie,Z[OBaHI/Iﬁ pacpeaciiTb 00513aHHOCTU B I'pynaie B
COOTBETCTBHH C ITOCTABJICHHBIMHU 3aJad4aMH, CJIICAWTH 3a BBIIIOJJHCHHUEM IlJIaHa HCﬁCTBHﬁ, aICKBATHO
OLCHUBATH COOCTBEHHBIHN BKJIal B JOCATCIBHOCTb TIPYIIIbI, BBICTpAMBATH KOMMYHUKATUBHOC
BSaHMOﬂeﬁCTBHe, YUYUTBIBAsI MHCHUC OKPYKAKOIIUX

8 KUIACC




Kon
NPOBePsIeMOro
pe3yabrara

IIpoBepsieMble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOI0 00111er0 00pa30BaHUA

1.1

HCIIOJB30BAaTh IIOHATHUA

1.2

pasiiniarb ABJICHUA IO OIMCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIIUX TaHHOE (PU3nUecKoe SIBICHUE

1.3

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOLIEM MHUpPE, B TOM YHUCIIE
(u3nueckue SBICHUS B IPUPOJE, IPU 3TOM MEPEBOAUTDH MPAKTUUECKYIO 33a/1a4y B Y4eOHYI0, BBIJIENSTh

CYIIECTBEHHBIE CBOICTBA (IPU3HAKU) PU3NUECKUX SIBICHUI

1.4

OTHCHIBAaTh M3YYEHHBIE CBOMCTBA Tel U (PU3MYECKHE SIBICHUS, UCHOJb3Yysd (PU3MUECKHe BEIUYUHBI,
MIPY OMMCAHUM MPABHIIBHO TPAKTOBATh (PU3MUECKUM CMBICI HUCIIOJIb3YEMbIX BEIMYMH, 0003HAYEHUS U
€IMHULBI PU3NYECKUX BETUYMH, HAXOIUTh (JOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (U3UYECKYIO BETHUUHY
C IPYTMMH BEJIMYUHAMHU, CTPOUTH I'paKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYUH

1.5

XapaKkTepu30BaTh CBOMCTBA Tell, (pU3MUECKHe SIBICHUS U MPOILIECCHI, UCIOIb3Yys W3YUCHHBIE 3aKOHBI,
IIPH 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3aMKCHIBaTh €70 MAaTEMATHYECKOE BhIpAKEHUE

1.6

0O0BACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CUTYaI[il MPaKTHKO-
OPUEHTUPOBAHHOIO XapaKTepa: BBIABISATH MPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00bsACHEHHUE U3 |
— 2 JIOTUYECKHX IIaroB ¢ MOMOIIBI0 | — 2 M3y4eHHBIX CBOWCTBA (PU3NYECKUX SABICHUH, (DU3UIECKUX
3aKOHA WJIK 3aKOHOMEPHOCTHU

1.7

pearb paC‘IéTHLIe 3aJa4u B 2 -3 ,I[eﬁCTBHH, HCIIOJIb3YyA 3aKOHBI H (1)0pMy.TIBI, CBA3BIBAIOIIHC
(1)I/ISI/I‘IGCKI/I6 BCJIMYMHBI: HA OCHOBC aHaJIM3a YCJIOBHUA 3aJa4U 3alIUChIBATH KPATKOC YCIIOBHUC, BBISBIIATH
HCAOCTATOK AAaHHBIX JIA PCIICHHUA 3aaadu, BBI6I/IpaTL 3aKOHbI H (1)OpMYJ'ILI, HeO6XOI[I/IMI>IC IS eé
peuicHus, MPOBOAUTH paC‘-IéTBI U CpaBHUBATL IIOJYYCHHOC 3HAYCHUC (1)H3H‘ICCKOﬁ BCJIIMYHUHBI C
HN3BCCTHBIMHU JAaHHBIMH

1.8

pacCiio3HaBaTb HpO6J'IeMI>I, KOTOPBIC MOXHO PCHIWTH ITPU IMOMOIITU (I)I/I3I/I‘-ICCKI/IX MCTOOB, UCIIOJIb3Ys




ONMHMCAaHUEC HUCCICAOBAHUA, BBIACIATH IIPOBCPACMOC MNPCAIIOJIOKCHUC, OLCHUBATH IPABUIILHOCTb
NopAAKa INpoBCACHUA UCCICI0OBAHUS, ACIATh BBIBO/IbL

1.9

IPOBOJHUTH OIBITHI 10 HAONIOACHUIO (U3UYECKUX SBICHUA WM (U3NYECKHX CBOWCTB TeII:
(dbopMynHpoBaTh TPOBEPSEMBIC MPEANOIOKEHHUs, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyn0BaHuUs, ONUCHIBATh X0/ ONbITA U (POPMYIUPOBATH BHIBOJIbI

1.10

BBINIOJIHATD IMPAMBIC UBMCPCHUSA C UCIIOJIB30BAHUEM aHAJIOTOBBIX HpI/I60pOB 1 JaTYUKOB (1)I/ISI/I‘I€CKI/IX

BEJIMYMH, CPABHUBATH PE3YIbTAThl U3MEPEHUN C YUETOM 3a/laHHOM a0COTIOTHON NOTPEIIHOCTH

1.11

MIPOBOAMTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BETMUYMHBI OT APYroi C UCIOJIb30BaHUEM
MPSIMBIX U3MEPEHMI: MJIaHUPOBaTh HCCIEOBaHHE, cOOMpaTh YCTAHOBKY U BBHINOJHITH M3MEPEHUS,
clefysl MPeAoKEeHHOMY IUIaHy, (PMKCHPOBATh pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOHIL
1 rpadUKOB, IEIaTh BBIBOBI IO pe3ylibTaTaM HCCIeI0BaHMS

1.12

MPOBOAMNTH KOCBEHHbIE HM3MEPEeHUs (PU3MUECKUX BEIMYMH: IUIAHUPOBAaTh HM3MEpPEHHUs, COOUpPATh
SKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJeNys MPEeNI0KeHHOW HWHCTPYKIMHM, W BBIYUCIATH 3HA4YE€HUE
BEITUYHMHBI

1.13

coOmroaTh MpaBuiia TEXHUKH 0€30TIaCHOCTH MpH paboTe ¢ J1abopaTopHBIM 000PyI0BaHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI IEHCTBUS W3YYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI
Ha UX OIMUCAHUs, UCTIOJIb3Ys 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBJICHUI U HEOOXoAuMbIe (PU3HUECKHe
3aKOHOMEPHOCTHU

1.15

paciio3HaBaTb IIPOCTBIC TCXHHUYCCKUC YCTPOﬁCTBa H HU3MCPUTCIIbHBLIC HpI/I60pH IIo CcxXeMaM Hu
CXEMAaTHUYHbBIM pPHUCYHKaM, COCTaBJIITb CXCMBbI JJICKTPUUYCCKHUX Herner ¢ IoclenoBaTelbHbIM U
IapajieJIbHbIM  COCIUHCHHUEM  JJICMCHTOB, pas3jindasAd  YCJIIOBHLIC 0003HAUYEHUS  DIIEMEHTOB
QJICKTPUICCKUX Heneu

1.16

IIPUBOAUTL IIPUMCPHI (HaXOI[I/ITB I/IH(i)OpMaI_II/IIO () HpI/IMean) MMPAKTHYCCKOTO HCIIOJIb30BaHUS
(I)I/BI/IHCCKI/IX 3HAaHUI B MOBCEIHEBHOM JXM3HU IS obecrneueHuss 0€30MaCHOCTH npu O6paIJ_[eHI/II/I C
HpI/I60paMI/I N  TCXHHYCCKHMHU YCTpOﬁCTBaMH, COXpaHCHHA 30pPOBbA U CO6JHOI[CHI/IH HOPpM




9KOJIOTUUECKOTO TIOBEJICHUSI B OKPYXKAIOLIeH cpere

1.17

OCYIIECTBIIATh MOUCK HHGOpMaMK (U3HUECKOTO CcoAepkaHusi B cetu VIHTepHET, Ha OCHOBE
UMEIOIIUXCS 3HAHUW M MyTéM CPAaBHEHHUS JOTIOJHUTEIBHBIX MCTOYHHUKOB BBIICISITH MH(POPMAIIHIO,

KOTOpasi SIBISIETCS] IPOTUBOPEUMBON MIIM MOKET ObITh HEOCTOBEPHO U

1.18

WCIIOJIb30BaTh MpPH BBIMOJIHEHUH Y4Y€OHBIX 33JaHUNM HAyYHO-TIOMYISIPHYIO JIMTEPATYPY (PU3NYECKOTO
colepKaHus, CIpaBOYHBIE Marepuaibl, pecypcel ceTu VHTepHeT; BiaxeTb NpUEMaMH
KOHCIIEKTUPOBAaHMSI TEKCTa, IpeoOpa3zoBaHus MHMOPMaALMU U3 OJHOW 3HAKOBOW CUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIE NMHCbMEHHbIE M KpPATKUE YCTHBIE COOOIIeHUs, 0000mas nHpopMauo U3
HECKOJIbKUX HMCTOYHHMKOB (DU3MUECKOTO COJEp)KaHus, B TOM 4YHCIIe NYOIUYHO TMPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM MIIM MCCIIE0BaTEeNIbCKOM AeATeIbHOCTH, MPU 3TOM I'PAaMOTHO HCIOJIb30BaTh

W3yYEHHBIN MOHATUIHBIN anmnapaT Kypca (pU3uKu, COMPOBOXKIAaTh BHICTYIUICHHE MTPE3eHTauel

1.20

MPH BBITIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAaHHNA (DU3MYECKHX TIPOIIECCOB PACHPEACTATH
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTABICHHBIMH 3aJa4aMU, CICAUTH 32 BBIMOJHEHHEM
TUTaHA JICHCTBHI M KOPPEKTUPOBATH €T0, aJICKBaTHO OIICHWBATh COOCTBEHHBIN BKIJIAJ] B JACATEIBHOCTD
TPYIIBL, BHICTPaWBaTh KOMMYHUKAaTHBHOE B3aMMOJICHCTBHE, TPOSBISAS TOTOBHOCTH pa3peliarh
KOH()JIUKTBI

9 KUIACC




Kon nposepsiemoro
pesyabrara

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOII 00pa30BaTe/ILHOM MPOrPaMMbI
OCHOBHOI0 00111er0 00pa30BaHUA

1.1

HCITOJIb30BaTb U3YYCHHBIC ITOHATHA

1.2

pasiidarb ABJICHHA 110 OHNHCAHHUIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIIUX TaHHOE (PU3nUYecKoe SIBICHUE

1.3

pacrno3HaBaTh IPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SBICHHUI B OKPY)KAIOLIEM MHUpPE, B TOM YHUCIIE
¢usnueckue sBIEHUS B NPUPOJE, NMPU ITOM IEPEBOAUTH IPAKTUYECKYIO 3ajady B YyueOHYIO,

BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SIBICHUN

1.4

OTHCHIBAaTh M3yYEHHBIE CBOMCTBA TeNl M (PU3MUECKUE SBICHUS, UCIONB3Yd (U3NUYECKHE BEIUYUHBI,
P ONKUCAaHUU NPABUIIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIIOIb3YEMbIX BEIMUUH, 0003HAYCHUS
U eOUHMIBI (PU3MYECKUX BEIMYMH, HAXOIUTh (OPMYIbI, CBS3bIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMUYUHY C JPYTMMHU BEIMYMHAMH, CTPOUTHh I'paQUKM H3y4EHHBIX 3aBUCHUMOCTEH (hU3MYecKux
BEJINYHH

1.5

XapakTepu3oBaTh CBOWCTBA Tel, (PU3MYECKHE SIBICHUS U IPOLECCHl, HCIONb3YS H3Y4YCHHBIE
3aKOHBI, IPU ITOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alUCHIBaTh €r0 MareMaTH4ecKoe
BbIpaKCHHE

1.6

OOBSACHATh (PU3NYECKHE TMPOIECCH U CBOWCTBA T, B TOM 4YHCIIE W B KOHTEKCTE CHUTYaIlui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUYUHHO-CICACTBEHHBIC CBS3H, CTPOUTH
00BsiCHEHHE U3 2 — 3 JIOTUYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 U3y4EHHBIX CBOMCTBA (DHU3HMUECKHX
SIBJICHUH, PU3MUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

pemiath pacy€THbIE 3aa4u (ONMUparoIIuecs Ha CUCTEMY U3 2 — 3 ypaBHEHUH ), UCIONb3Ys 3aKOHBI U
dbopMynbl, cBs3bIBarolMe (U3MUECKHE BETUYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJauu
3alKChIBaTh KPaTKO€ YCJIOBHE, BBIABIATH HENOCTAIONIME WU HM30BITOYHBIE IAHHBIE, BBHIOMPATH
3aKOHBI M (OpMYNbI, HEOOXOAUMBbIE [UIsl pEIIeHUs, MPOBOAUTH pacu€Thl M OIICHHWBATh
PEATUCTUYHOCTD MOMYYEHHOTO 3HAYCHUS (PU3MUECKOM BETUYHUHBI




1.8

pacro3HaBaTb HpO6H€MBI, KOTOPBIC MOXKHO PCHIWTH IIPU IMOMOIIH (bmnqecmx MCTO0B, MCIIOJIB3Yys
OIMMCaHUC HCCICAOBAHHA, BBIACILATE IPOBEPACMOC IPCAINOIO0KCHUEC, OLCHUBATL IIPAaBUIILHOCTD
IopsaKa IMpoBECACHUA UCCIICA0BaHUA, 1C€J1aTb BBIBOAbI, HHTCPIIPETUPOBATEL PE3YIILTATHI Hﬁ6JIIOIICHHfI u

OIIBITOB

1.9

MPOBOJAMUTH OIBITHl IO HAOMIONEHUI0 (U3NYECKUX SBJIECHUN MM (PU3MUECKUX CBOWCTB Tell:
CaMOCTOSITEJIBHO COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa o0OpyIOBaHMsSI, ONUCHIBATH XOJ
OTIBITA M €T0 PE3YAbTaThl, POPMYIUPOBATH BHIBOIbI

1.10

MIPOBOAMTH TNPU HEOOXOAMMOCTU CEpPHUI0 NPSIMBIX HM3MEPEHUM, ONpeAenss CpeaHee 3HaueHue
n3MepsieMoil BenuuuHbl ((POKyCHOE paccTOsHHE COOHMparolied JMH3bI), 000CHOBBIBATH BBIOOD
croco6a u3mMepeHus (M3MEPUTENHHOTO TPUOOpA)

1.11

MPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (M3MUECKUX BEIWYUH C HCIOJb30BAHHEM MPSMBIX
M3MEpEHMIl: TUIaHMPOBaTh HCCIENOBAaHUE, CAMOCTOSITEILHO COOMpaTh YCTaHOBKY, (PUKCHPOBATh
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PM3UUYECKUX BEJIMYUH B BUJE TaOMUIM rpadukoB, AenaTh
BBIBO/JIBI [10 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

MPOBOANTH KOCBEHHbIE M3MEpEeHMs] (PU3NUYECKUX BEIWYHMH: IUIAHUPOBaTb HM3MEpPEHUs, COOHpaTh
JKCHEPUMEHTAJIbHYI0 YCTAaHOBKY U BBINOJIHATH MU3MEPEHUs, CIenyd MPesIOKeHHON MHCTPYKINH,
BBIUHCIISTh 3HAYCHHE BEJIMYMHBI U aHAJTU3UPOBATH MOJyYEHHBIE PE3YIbTaThl C YU4ETOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHUN

1.13

coOmofaTh MmpaBuiia TEXHUKU O€30MacHOCTH MPpHU paboTe ¢ 1abopaTopHBIM 000PYIOBaHUEM

1.14

pa3in4darb OCHOBHBIC TIPU3HAKH HN3YYCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICIICH: MarepuaJbHasA TOYKa,
a0COIIOTHO TBépI[O@ TCJIO, TOYCYHBIN HCTOYHHK CBCTA4, JIy4, TOHKAad JIMH34, [IJIaHCTApHAasA MOICJIb
aTOMa, HYKJIOHHAs MOJCJIb aTOMHOTO Apa

1.15

XapaKTCpHU30BaTh IMMPUHIIUIIBL JEeNCTBUSA N3YYCHHBIX HpI/I60pOB U TCXHUYCCKUX YCTPOﬁCTB C 0H0pOI>'I
Ha HUX OIHCAHUA, HCIIOJB3YySA 3HAHHA O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX SIBIICHUM H HeO6XO):[I/IMLIe
(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH




1.16

HCIIOJNB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENLHBIX MPHOOPOB M TEXHOJIOTHMUYECKUX MPOIIECCOB MPHU PEIICHUH YIEOHO-TTPAKTUIECCKUX
3aj1a4, ONTHYECKHE CXEMBI JUIS IOCTPOCHUS M300paKEHUI B IUIOCKOM 3epKajie M COOHMparomiei

JIMH3C

1.17

MPUBOJIUTH TMPUMEpPHl (HAXOAUTH HH(OPMALMI0O O HpUMEpax) MPAKTUYECKOTO HCIOJIb30BaHUS
(¢u3NuecKrUxX 3HaAHUI B MOBCEAHEBHON >KM3HU JUIsl oOecriedeHnsi 0e3011acCHOCTH IpU OOpalleHUH C
npubopaMM M TEXHUYECKUMHU YCTPOICTBAMH, COXpPAHEHHs 3JI0pOBbS U COOJIONEHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYKAIOLIEH cpejie

1.18

OCYIIECTBIIATh MOUCK HH(pOpManu GU3UIECKOTO COACpKaHUS B ceTh VIHTEpHET, CaMOCTOSITEIILHO
(dhopmynmupys TOHMCKOBBIN 3allpoC, HAXOIUTh IYTH OMNPEACNICHUS JTOCTOBEPHOCTH TMOJYYCHHOU

I/IH(bOpMaHI/II/I Ha OCHOBE MMCIOIINXCS 3HAaHUU U JOITOJTHUTCJIBbHBIX HCTOYHHUKOB

1.19

WCIOJIb30BaTh TMpPU  BBIMNOJIHEHUHM Y4YEOHBIX 3aJaHU  HAy4YHO-TIOMYISIPHYIO  JIUTEPATYpy
(bu3nyueckoro cosep;kaHus, CIPaBOYHbIE MaTepUalbl, pecypchbl ceT HTepHeT; BlnaaeTh npuéMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B APYT'YIO

1.20

co3/aBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HMHGpOpMAIUU U3
HECKOJIbKUX HCTOYHHKOB (DU3UYECKOTO COJEp)KaHUsA, IYOIUYHO MPEJICTaBIsATh PE3YJIbTaThl
MPOEKTHOM HIIM UCCIIEA0BATENIbCKOM IeATEIbHOCTH, IPU ITOM I'PAaMOTHO HUCIIOJIb30BaTh U3Yy4E€HHBII
NOHSITUMHBIN anmapar u3y4aeMoro pasziena (pU3MKd U COMPOBOXKAATH BBHICTYIUICHUE MTPE3eHTauei
¢ y4€TOM 0COOEHHOCTEH ayIuTOPUU CBEPCTHUKOB

1.21

IpU BBINOJIHEHUU Y4EOHBIX HMPOEKTOB M HCCIEIOBaHMN (U3UYECKUX IPOLIECCOB paclpelelisiTh
00513aHHOCTH B IpyIIe B COOTBETCTBUU C IOCTABIEHHBIMU 33Jja4aMU, CJIEAUTH 32 BBIIOJIHEHUEM
IUlaHa JEeMCTBUH M KOPPEKTHPOBaTh €ro, aJaeKBaTHO OILIGHUBaTb COOCTBEHHBIH BKJIAA B
JeATeNbHOCTh TPYIIBI, BHICTPAaUBaTh KOMMYHUKAaTHBHOE B3aWMOJIEWCTBHE, MPOSIBIISASL TOTOBHOCTh
paspeniatb KOH(QIUKTHI




HPOBEPAEMBIE JIEMEHTBI COAEP/KAHUSA

7 KJIACC
Kon Kon
pasn Jj1emMe IIpoBepsiemble 3JieMeHTHI COAePKAHUS
ejia HTA
®U3UKA U EE POJIb B IO3HAHUU OKPYKAIOIIET'O MUPA
®usuka — Hayka O Mpupoje. SIBiueHus pUPOABIL.
1.1 dusnyeckne  IBICHHS. MEXaHWYECKHE, TEIIOBBIC,
ANEKTPUYECKHE, MarHUTHBIE, CBETOBBIE, 3ByKOBbHIC
Ouznyeckue BenuuuHbl.. M3Mepenune  usmueckux
1.2 BenuunH.  @usmyeckue  npubopsl.  [lorpemnocts
n3MepeHnil. MexxayHapoaHasi CucTemMa €IuHUIL
EcTecTBeHHOHAYYHBIN METOJl TO3HAHWS: HAONIOIEHUE,
1 13 MIOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBMKEHHE THUIIOTE3,
9KCHEPUMEHT IO TPOBEpKEe THUMOTEe3, OObsICHEHUE
HAOIIOIAEMOTO SIBICHUS
1.4 Onucannie GU3NUECKUX SIBICHUN C IIOMOIIBIO MOJICIICH
[IpakTuyeckue paboTHI:
N3mepenue paccTosHMil.
15 H3mepenne 06bEMa )KUIKOCTU U TBEPIOTO Tea.
' Ornpenenenue pa3MepoB MajbIX TEl.
W3mepeHue TemriepaTypbl NpHU HNOMOIIU KHIKOCTHOTO
TEPMOMETPA U JaTUYNUKA TEMIIEPATypPbl
[TEPBOHAYAJIbHBIE CBEJIEHUA O CTPOEHUU BEIIIECTBA
CrpoeHue BellecTBa: aTOMbl U MOJIEKY/bl, UX pa3MeEpHI.
2.1 OnbITel,  J0Ka3bIBAlOLIME  JUCKPETHOE  CTPOEHHUE
BEILIECTBA
JBwxenue uyactuy — BemectBa. CBA3b  CKOPOCTHU
2 2.2 JBUKEHMSI YacTUL] C TemIeparypoil. bpoyHoBckoe
nBIokeHue, mddys3us
53 B3anmMopeiicTBre yacTHI] BEIIECTBA: MPUTSHKEHUE U
' OTTaIKUBAHHE
24 ArperaTtHble COCTOSIHHS BEIIECTBA: CTPOCHHME TIa30B,
' KUAKOCTEH W TBEPHBIX (KPUCTATUYECKUX)  TeTl.




Bzaumocss3b MCKIY CBOMCTBaMH BCIICCTB B pPa3HbIX

arpCraTHbiX COCTOSAHHUAX W HX ATOMHO-MOJICKYJISIPHBIM

CTPOCHUEM
2.5 OC00EHHOCTH arperaTHbIX COCTOSTHUM BOJIBI
[IpakTudeckue paboOTHI:
Ounenka jauaMerpa aroMa MeETOAOM  psjioB (¢
26 UCIIOJIb30BaHUEM (oTorpaduii).

' OMbITHI 110 HAOTIONEHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
OnpITHI IO 0OHAPYKEHUIO JIEHCTBUS CUJI MOJIEKYISIPHOTO
PUTSHKCHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
31 Mexannueckoe JIBUKEHHE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBUKEHHE
3.9 Cxopocts. CpenHsisi CKOPOCTh IIpU HEPAaBHOMEPHOM
' IBIKEeHUU. Pacy€T myTu u BpeMeHu JBUKEHUS
SlBnenne wHepuuu. 3aKOH MHepUUH. B3anmmonelicTBue
3.3 TeJ1 KaK MPUYMHA U3MEHEHHS] CKOPOCTH JIBHKECHMS TEJl.
Macca kak Mepa HHEPTHOCTH Tela
3.4 [InotHocTh BemiecTBa. CBsI3b IUIOTHOCTH C KOJIMYECTBOM
' MOJIEKYII B €MHHIIE 00bEMa BEIIeCcTBa
3.5 Cuita KaKk XapaKTepUCTHUKA B3aUMOACHCTBHUS TE
36 Cuna ynpyrocty u 3akoH ['yka. M3MepeHuwe cuibl C
' MOMOIIIbIO TUHAMOMETpPA
37 SIBnenue TaroteHus U cuia Tspkectdu. Cuia TSXKECTH Ha
' npyrux miaHetax. Bec tena. HeBecomocts
38 Cuna tpenusi. TpeHue CKOJNBXKEHUS U TPEHUE TOKOSL.
' Tpenue B npupoje u TEXHUKE
3.9 CrnoxxeHue cui, HaMpaBlICHHBIX MO OJHOM MPSIMOH.

' PaBHOzelicTBYIOIIAs CUIT
[IpakTrueckue paboOThI:

OnpeneneHue CKOPOCTH  PABHOMEPHOTO  JABMKCHUS
(mapuka B KHAKOCTH, MOJETH  JJIEKTPUUYECKOTO
310 aBToMoOMis W Tak ganee). OmpeneneHue cpenHei

CKOPOCTH CKOJNIbXEHUs Opycka WM IIapuka [0
HAaKJIOHHOM IwIockocTH. OmnpeneneHue  IUIOTHOCTU
TBEPIOTO Tena. OnpITHI, JEMOHCTPUPYIOLINE
3aBHCHMOCTb pacTsKeHHs (nedopMaluu) NpYKUHBI OT




OpWIOKEHHOW  cuiibl.  ONBITBI, JEMOHCTPUPYIOIIHE
3aBHCUMOCTb CHUJIbI TPEHUSI CKOJIbKEHHUSI OT Beca Tena U

XapakTepa CONPHKACAIOMINXCS TOBEPXHOCTEH

dusnyecKue SBJICHUSI B IPUPOJE: NIPUMEPHI ABUKEHHUS C
3.11 Pa3IMYHBIMUA CKOPOCTSIMM B ’KMBOW M HEXHMBOMW IIPUPOJE,

I[€I>'ICTBH€ CHUJIbI TPCHHUA B IPUPOAC U TCXHUKE

3.12 TexHuuyeckue ycTponcTBa: AMHAMOMETP, MOAUIUITHUKI

JIABJIEHUE TBEPIBIX TEJ, )KUJIKOCTEHN 1 TA30B

41 Hasnenne TBEpaoro Tena. CrnocoObl yMEHBUICHUS H

YBCJIIMYCHUA OAaBJICHUA

49 JlaBneHue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMa,
' TeMIEepaTyphl

43 Ilepenavya naBieHust TBEPABIMU TEIaMHU, KUJIKOCTIMH U

razamiu. 3akoH [lackainsa. [THeBMarudyeckue MalrHbl

3aBI/ICI/IMOCTB TaBJICHUA KUIOIKOCTHU oT FJIY6I/IHI)I.
4.4 l'unpocrarnaeckuii mapagokc. CooOmiaronuecst CoCymbl.
[uapaBirueckue MeXaHu3Mbl

Atmocdepa 3emnu u atmocheproe nasieHue. [Ipuannbl
45 CyIIECTBOBAaHUS BO3AYIIHON 00070ukn 3emin. OmbIT
' Toppuuemm. 3aBUCUMOCTh aTMOC(HEPHOTO aBJICHUS OT

BBICOTBI HAl YPOBHEM MOPA

46 Uzmepenne armocdepHoro npaeneHus. [Ipubopsr as
' U3MepeHHs aTMOC(HEPHOro NaBICHUS

JleificTBue XUAKOCTM W raza Ha MHOTPY:KEHHOE B HHUX
4.7 Teno. BelTankuBarwmas (apxuMmenoBa) Ccuia. 3akoH
Apxumena

4.8 [TnaBanue ten. Bo3myxornaBanue

[IpakTruueckue pabOTHI:

UccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT
00béMa MOTPYXKEHHOW B IKUAKOCTH YacTU Tela.
Ornpenenenue BBITAIKUBAIOIIEH CUIIBI, AEHCTBYIOIIEH Ha
4.9 TeJo, NOTPY’)KEHHOE B KUIKOCTb. IIpoBepka
' HE3aBUCUMOCTH BBITAJIKHUBAIOLIECH CHJIbI, JEHCTBYIOLLEH
Ha TeJI0O B JKHAKOCTH, OT Maccekl Teja. OMBITHI,
JEMOHCTPUPYIOLIME  3aBUCUMOCTH  BBITAJIIKMBAIOLIECH

CWJIBI, JICUCTBYIOIIIEH HAa TEJO B KUAKOCTH, OT 00bEMa

nor pYH(CHHOﬁ B XXHUIKOCTb 4aCTH TCJIa U OT IIJIOTHOCTH




xuakoctd.  KoHcrpympoBanue ~— apeomerpa Wi
KOHCTPYUPOBAaHUE  JIOAKM M OHpelelcHue e

IPy30NOABEMHOCTH

Qdusnueckue  SBICHUS B NPHPOJC:  BIUSHUE
4.10 arMoc(epHOTO JaBICHHS Ha )KUBOM OpraHU3M, TUIABAaHHUE

pBIO

TexHuueckne yCTpoWCTBa: COOOIIAIOIIUECS COCYMBI,
411 YCTPOWCTBO  BOJOTIPOBO/A, THIPABIMUYECKUI TIpecc,

MaHOMeETp, OapomeTp, BBICOTOMEp, MOPILIHEBOI Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTbB, SDHEPT' A

5.1 Mexanndeckasi pabota
5.2 Mexannueckasi MOIITHOCTh
5.3 [IpocThie  MexaHWU3MBI: pbIUar, OJIOK, HaKJIOHHAs
' MII0CKOCTh. [IpaBuio paBHOBeCHsI phIvara
5.4 [IpumeHeHue npaBuiia paBHOBECHSI phlyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHuku.  KosddurumeHt
55 MOJIE3HOTO JCUCTBHUS MeXaHU3MOB. [IpocThie MeXaHU3MBI
B OBITY M TEXHUKE
5.6 [ToTeHmanpHas SHEPTUU Teja, MOAHATOTO HaJ 3eMIIEN
5.7 Kunerndeckas sHeprus
58 [Tonnass mMexaHuuyeckas HSHeprusi. 3aKOH H3MEHEHHs U
' COXpaHEHUsI MEXaHNYECKOM SHepTruu
[TpakTuueckue paboThI:
###Par###Onpenenenne pabOThl CUJIBI TPEHHUS MPHU
59 pPaBHOMEPHOM JIBIDKEHHUHM Teja [0 TOPHU30HTAIbHOU
' noBepxHoCcTU. MccnenoBaHue YCIOBHM paBHOBECHs
peryara. Mamepenue KIIJ[ HakJIOHHOM TIJIOCKOCTH.
N3ydenune 3akoHa COXpaHEHUS MEXaHUYECKOW SHEPTUU
5.10 Oduznuyeckue SBIEHUS B MPUPOJE: pblYard B Tele
' YyeJlnoBeKa
TexHu4yeckre yCTpOMCTBA: pbIYar, MOABUXKHBIM U
5.11 HETNOBMKHBIA OJOKHM, HAKIOHHAS TMJIOCKOCTh, MPOCTHIC

MCXaHHU3MBbI B 6LITy




8 KUIACC

Kon Kon
pasne Jjeme IIpoBepsiemble 1eMeHTHI COEPKAHUSA
Ja HTa
TEIIJIOBBIE SABJIEHUA
OCHOBHBIE TIOJIOKEHHSI MOJIEKYIISIPHO-KHHETHYECKOM
6.1 TEOpUH CTPOCHHS BemecTBa. Macca ©  pa3Mepbl
' MoJieKyd.  OTBITB,  MOATBEPXJAIONINE  OCHOBHEIC
TIOJIOKEHUS MOJIEKYIISIPHOKUHETHYECKON TEOpUH
Mopgenu  TBEPIOTO, IKUAKOTO H  Ta3000pa3HOTO
6.2 cocTtosiHuil BemectBa. Kpucrammueckue u amopdHbie
Tena
OObsiCHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPABIX TEI
6.3 Ha OCHOBE TIOJOXKEHUH MOJEKYIIPHOKUHETUIECCKOM
TEOPHUH
6.4 CmaunBaHU€ U KalTWJUTSIPHBIC SIBIICHUS
6.5 TemioBoe pacmupeHue u cxarue
6.6 Temneparypa. CBs3b TeMmmneparypbl CO CKOPOCTBHIO
6 ' TEIJIOBOTO JIBMXKEHUS YaCTHI]
Buyrpennss SHEprusl. CriocoOsr M3MEHEHUS
6.7 BHYTPEHHEI SHEepruu: Teruionepeaaya U COBEpIICHUE
paboThl
6.8 Bunel teronepenayu: TEMIONPOBOJHOCTb, KOHBEKIINA,
U3Iy4YCHHE
6.9 KonmnyectBo  TemnoTel.  YienbHas — TEIUIOEMKOCTH
' BEIIECTBA
6.10 TernmooOMeH u TEmIOBOE paBHOBECHE. YpaBHEHUE
' TEIIOBOro OanaHca
6.11 [InaBneHne ¥ OTBepAEBaHHE  KPHUCTATUYECKUX
' BEIIECTB. YelIbHAs TEIJIOTA MUIABICHUS
[TapooOpazoBanne u  KoHAeHcauus. Vcmapenue.
6.12 Kunenune. VYmenbHas Temiora mnapooOpa3oBaHUS.
3aBUCUMOCTb TEMIEPaTypbl KUMEHUS OT aTMOC(HEPHOTO




JaBJICHUA

6.13 Bnaxxnocts Bo3nyxa
6.14 DHeprus TOIUIMBA. YelbHas TEIJI0Ta CrOpaHus
[Mpuanuner  pabotel  TermoBbix naBurarencii  KITJ]
6.15 TEIUIOBOTO JBUTrares. TeruioBble ABUraTeNId U 3alluTa
OKPYKAIOLIEH CpeIbl
6.16 3aKOH COXpaHCHHSI W TIPEBPANCHHS OJHEPTUU B
' TETIOBBIX TIPOLIECCAX
[IpakTrueckue paboThI:
OnbIThI o 0OHapyKEHUIO NEeUCTBUSA cuiI
MOJICKYJISIPHOTO TIPUTSKCHUS.
OnBITEl IO BBIPANIMBAHUIO KPUCTAIIOB TIOBAPSHHOU
COJIM WJIU caxapa.
OnpITel 1O HAOMIONEHHWIO TEIUIOBOTO PAaCIIMpPEHUs
ra3oB, JKUJKOCTEH U TBEPABIX TEIl.
Omnpenenenue AaBaeHUs BO3AyXa B OaJUIOHE MINPUIIA.
OnpITHI, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTH JaBJICHUS
BO3/yXa OT €ro 00bEMa U HarpeBaHMs WU OXJIAXKICHUS.
[IpoBepka rUMoTe3bl JUMHEHHOW 3aBUCHUMOCTH JUTMHBI
6.17 CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON TpyOKe OT
' TEMIIEPATYPBHI.
Habnronenvne m3MeHeHusi BHyTpEHHEH 3HEpruu Teia B
pe3ynbTare Teryionepeaayn U padoThl BHEITHUX CHIL.
HccnenoBanue SIBIICHUS TerooOMeHa npu
CMEIIMBAHUH XOJIOTHOM U TOpsiueit BOIBI.
OnpeneneHue KOJIUYECTBA TEIUIOTHI, MOTYyYEHHOTO
BOJION TMpH TEMIOOOMEHE C HarpeThiM METALTUYECKUM
UIHH]IPOM.
Omnpenenenue yneabHOM TEIIIOEMKOCTH BELIECTBA.
Hccnenosanue mpoliiecca nCapeHus.
Omnpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/AyXa.
Omnpenenenue yneabHOM TEIUIOTHI TUTABICHUS JIb/A.
Odusnyeckue SBICHHUS B TPUPOJE: IMOBEPXHOCTHOE
6.18 HATSDKEHWE M KaMWUIApHbIE SBJICHHUS B TMPUPOJE,

KpUCTAJJIbI B ITPUPOAC, U3ITYYCHHUC COJ'IHI_Ia, 3aMCpP3aHuC

BOJOEMOB, MOpCKHE Opu3sbl; 00pa3oBaHHE pPOCHI,




TyMaHa, UHEsl, CHera.

6.19

TexHudyeckne yCTpOMCTBA:  KalWUIAPBL, IPUMEPHI
VICITOJIB30BaHUsI KPUCTAJUIOB, KUJKOCTHBIM TEPMOMETP,
JATYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THIPOMETPBI, IICUXPOMETp, NapoBas TypOuHa,

ABUTaTCJ]ib BHYTPCHHETO CrOpaHus.

OJIEKTPUUYECKHE U MAT'HUTHBIE ABJIEHUA

7.1 Dnexrpuzanus Teul. JIBa poga 3JeKTpUUIECKUX 3apsSa0B
BzaumogeiictBue 3apspkeHHBIX Tell. 3akoH  Kymona
7.2 (3aBUCUMOCTh CHJIBI B3aMMOJCUCTBUSL 3apsKEHHBIX TN
OT BEJIMYMHBI 3aPsIIOB M PACCTOSIHUS MEXTy TEITaMH )
Dnekrpudeckoe noje. Harnpssk€HHOCT 2IEKTPUYECKOTO
7.3 nons. [IpyuHIMn cynepno3unuy NMEeKTPUYECKUX MOJIen
(Ha KaUeCTBEHHOM YPOBHE)
Hocurenn osnekrpuyeckux 3apsioB. OJIEeMEHTapHBIN
7.4 anekrpudeckuii 3apsa. Ctpoenue atoma. [IpoBogHuKky 1
TDJIEKTPUKU
7.5 3aKoH COXpaHEHUS AEKTPUUECKOTO 3apsiia
26 ONEKTPUYECKUI ~ TOK.  YCIIOBUSI  CYIIECTBOBAHUSA
' ANEKTPUUECKOT0 TOKa. FICTOUHHUKH MOCTOSHHOTO TOKa
HeiicTBus ANIEKTPUYECKOTO TOKa (TeroBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKHA TOK B
KUAKOCTSX U ra3ax
2 g Onekrpudeckas 1enb. Cuiia Toka. DJNEKTPUUYECKOE
' HaINpsHKEHHE
29 ConpoTtuBnenue MIPOBOTHUKA. VnensHoE
' COMPOTHUBIICHHE BEI[ECTBA
7.10 3akoH Oma Ju1s ydacTKa Lenu
211 [locnenoBarenbHOE€ W MapajIeNbHOE  COEOUHEHUE
' MIPOBOJTHUKOB
719 PaGora ¥ MOIIHOCTH DJEKTPUYECKOTO TOKA. 3aKOH
' xoyns — Jlenua
213 DJeKTpUYEeCKre IeMH U TMOTPEOUTETH AIIEKTPUUECCKON

OHCPIUHr B 6LITy. KOpOTKOC 3aMbIKaHHEC




IlocTtosanHble MarHuThHl. B3anMmonencTBUE I10CTOSHHBIX

7.14
MAarHuTOB
715 MarautHoe 1one. MarmutHoe Ioje 3eMIIH H  €ro
' 3HAYCHUE TS JKH3HU Ha 3eMire
216 OneiT Opcrega. MarHuTHOE T10JI€  3JIEKTPUYECKOTO
' ToKa. [[puMeHeHne AeKTPOMarHuToB B TEXHUKE
JleiicTBME MarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM.
217 DNeKTpOoABUraTeIh MOCTOSHHOTO ToKa. Mcnonb3oBanue
' UIEKTPOJBUTATENICH B TEXHUYECKUX YCTPOMCTBaxX M Ha
TpaHCIIOpTe
218 Oneitel  @apanes.  SIBieHHe  2NEKTPOMATrHUTHOU
' mHykimn. [pasuo Jlerna
DneKkTporeHeparop. CriocoObl TIOJTYICHHS
7.19 JNIEKTPUYECKON  SHEPIHHU. ONEKTPOCTAaHIIMM  HA
BO300HOBIISIEMBIX UCTOUYHUKAX SHEPTUU
[IpakTuyeckue paboTHI:
OMNBITHI O HAOIIONCHUIO ICKTPU3ANMH TS HHIYKIIUCH
Y NIPU COTTPUKOCHOBEHUHU.
UccnenoBanre NEUCTBUS AJIEKTPUUYECKOTO TMOJS Ha
MIPOBOAHUKH U TUAJIEKTPUKH.
CbOopka u mpoBepka pPaOOTHI ANMEKTPUUCCKON IIENHU
ITOCTOSTHHOTO TOKa.
N3mepenue u peryaupoBaHie CUIIbI TOKA.
N3mepenue u perynupoBaHue HAPSIKEHUS.
UccnenoBanre 3aBUCMMOCTH CWJIBI TOKa, HIYIIETO
7.20 yepe3 Ppe3ucTop, OT CONPOTHBICHUS pe3ucropa |

HaIPsHKCHUS Ha PE3UCTOPE.
OnblITH, JIEMOHCTPUPYIOLIHE 3aBUCHMOCTh
SNEKTPHYECKOTO COMPOTUBIICHHUS IPOBOJHHKA OT €ro
JUIMHBI, TUIOIA/IM TIONEPEYHOr0 CeUeHHs U MaTepuara.

[IpoBepka mpaBuia CJHOKEHUS HAOpPSHKEHUH TpU
MOCIIEIOBATEIbHOM ~ COEIMHEHUHM JIByX pPE3UCTOPOB.
[IpoBepka mpaBuia JUIsl CUJIBI TOKA MPU MapajliieIbHOM
COeUHEHUU  pe3uctopoB. OmnpeneneHue  pabOTHI
JNMEKTPUUYECKOTO TOKA, WUAYLIETO 4Yepe3 Pe3HUCTop.

OnpeneneHI/Ie MOIIHOCTH QJICKTPUUICCKOTO TOKa,




BBIJICIISIEMOM Ha pe3ucTope. HccaegoBanue
3aBUCUMOCTH CHUJIbI TOKA, UIYIIETO Yepe3 JIaMIIOUKY, OT
HanpsbkeHus: Ha Heil. Onpenenenue KIIJ] narpesarens.
UccnenoBanue MAarHuTHOTO B3aHUMOJICHCTBHS
MOCTOSIHHBIX MAarHutoB. M3yueHune MarHUTHOTO IO
MOCTOSIHHBIX MAarHUTOB TMpU WX OOBEAUHEHUH U
pazneniennu. VccnenoBanue AEMCTBUS 3IIEKTPUYECKOTO
TOKa Ha MAarHUTHYIO CTPEJIKY. OnkITHI,
JIEMOHCTPHUPYIOIINE 3aBHCHMOCTh CHUJIBI
B3aUMOJICUCTBHS KATYIIKHA C TOKOM U MarHuTa OT CHJIbI
TOKa W HalpaBlIeHUs TOoKa B Karymike. M3ydeHue

I[GI\/'ICTBI/ISI MaroMuTHOTO IIOJIA Ha IMPOBOAHHUK C TOKOM.

KoncrpyupoBanne u H3y4YEHUE paboThl
3IEKTPOJABUATATEIS. N3mepenne KITA
ANEKTPOABUTATETLHON YCTaHOBKH. ONEBITE o

HUCCIICAOBAHUIO ABJICHUA SHGKTpOMaFHHTHOﬁ UHAYKIOWUU:
HCCICO0BaHUEC H3MEHEHMI 3HAUYCHMS W HarpaBJICHUA

HWHIYKITMOHHOTO TOKa

Ousnyeckue SBIEHUS B MPHUPOJAE: dIEKTPUUYECKHE

ABNIEHUST B  arMocdepe, DIEKTPUYECTBO  KUBBIX

7.21 OpPraHrW3MOB, MarHUTHOE TOJIe 3EMJIH, JPEHQ MOITIOCOB,
POJIb MATHUTHOTO TIOJISI JIUISI )KU3HU Ha 3emuie, TOJISIPHOE
CHSTHHE
TexHU4ecKHe YCTPOWMCTBA: 3JIEKTPOCKOI, aMIEpMETp,
BOJILTMETP, PEOCTAT, CUETUUK AIEKTPUUYCCKON SHEPruw,
299 ANEKTPOOCBETUTEIIbHBIC ~ TIPUOOPBI, HAarpeBaTeIbHbIC
' ANIEKTPONPUOOPHI (puMepsr), AIIEKTPUUYECKHE
NPEIOXPAHUTENN, 3JICKTPOMArHUT, 3JIEKTPOIABUraTEIb
MOCTOSIHHOTO TOKa, FeHEePaTop IMOCTOSHHOTO TOKA
9 KJIACC
Kon Kon
pasn aneme [IpoBepsieMble 2I€MEHTHI COJIEPKaHUS
ena HTa
8 MEXAHUWYECKUE SBJIEHUA




Mexannueckoe  JBHKEHME. MarepuanpHas — TOYKa.

8.1 Cucrema orcuéra
8.2 OTHOCHUTEITEHOCTh MEXaHUYECKOTO JIBUKCHHUSI
8.3 PaBHOMEpHOE NPSMOIMHEHHOE IBHKCHIE
HepaBnomepHoe npsimonuHeiiHoe apuxeHue. Cpeauss u
8.4 MTHOBEHHAsT CKOPOCTh Tela TMpPH HEPABHOMEPHOM
JIBUKCHUH
85 Yckopenue. PaBHOycKOpeHHOE MIPSMOJIMHEWHOE
' JIBUKCHHE
8.6 CBoboaHoe nagenue. OnwiTel [anmmes
PaBHOMepHOE nBMKEHHE 1O OKpYKHOCTH. [lepumon wu
8.7 yacToTra oOpamieHus. JIuHeWHass W yriaoBas CKOPOCTH.
LleHTpOCTpEeMUTETHHOE YCKOPEHUE
8.8 [TepBrrii 3akoH HproToHa
8.9 Bropoii 3akon HeroroHa
8.10 Tpetnii 3akon HertoToHa
8.11 [TpuHIIUTI CYTTEPIIO3UITUH CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: CUiIa TPEHHsI CKOJBKEHMSI, CUJIa TPEHUS
' MOKOS, IpYTH€ BUJIbI TPEHUS
8.14 Cuna TsOKECTU M 3aKOH BCEMHPHOTO  TATOTEHHSI.
' YckopeHnue cBOOOAHOTO MaleHus
8.15 Hewxenune  miaHer  Bokpyr  Comnua.  Ilepmas
' KOCMHYECKasi CKOpOCTh. HeBeCOMOCTh U Meperpy3ku
8.16 PaBHOBecue maTepuanbHON TOUYKH. AOCOIIOTHO TBEPAOE
' TENo
8.17 PaBHOBecue TBEPAOro Tejla C 3aKPEIJIEHHOW OChIO
' BpaieHus. MomeHT cubl. LleHTp Tspkectu
8.18 Nmnynbe tena. U3menenne ummynbea. IMITynbe cuisl
8.19 3aKOH COXpaHEHMs MMITYJIbCa
8.20 PeaxTuBHOE NBUXKEHUE
8.21 MexaHndeckast paboTa U MOIIIHOCTb
8.22 PaGora cun Tskectu, ymnpyroctd, TpeHus. CBs3b
' SHEPTUu U paboThI
8.23 [lorenunanpHass »Heprusi Tejla, MOAHATOrO  Haj




IOBEPXHOCTHIO 3eMIIH

8.24

[ToreHnmanpHast SQHEPIUsl CKATOU MPYKUHBI

8.25

Kunerndeckass »sHeprusa. TeopemMa O KUHETHYECKOU

SHEPruu

8.26

3aKOH COXpaHEHMs] MEXaHUYECKOM dHepruu

8.27

[IpakTrueckue padboThI:

Ornpenenenue cpeaHel CKOPOCTU CKOJBXKEHHS Opycka
WIA JBWKEHUS IIapuKa [0 HAKJIOHHOW TIIIOCKOCTH.
Omnpenenenue yCKOpEHHUs Tejla MPH PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JIBH>KEHUU 0€3 Ha4aJIbHOU CKOPOCTH.
[IpoBepka rumore3bl: €cid NPU PABHOYCKOPEHHOM
JIBUKEHUM Oe3 HaYaJlbHOM CKOPOCTHU IMYTH OTHOCSTCS
Kak ps HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHHU OJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS
OT CWIbl HOpPMaidbHOrO JAaBieHus. OrmnpeneneHue
ko3 duIMeHTa TpeHHs CKoJdbxkeHus. OrnpeneneHue
#EcTkocT mnpyxkuHbl. OmnpeneneHue padOThl CHIIBI
TPEHUs TpPU PABHOMEPHOM [BIKEHMM Tella IO
TOPU3OHTAILHON MOBepxHOCTH. OmpezeneHne padboOThI
CHWJIBI YIIPYTOCTH MPH MOAbEME I'py3a C UCIOIb30BAHUEM
HEMOBUKHOTO U MOJABUXKHOTO OJIOKOB

8.28

duzndeckue SBJICHUSA B npupoac: NpUJIUBbI U OTIIMBLI,
JABHKCHHUEC IIJIAHET ConaeyHoM CUCTEMBI, PCAKTHBHOC
JABVIXXCHUC )KHMBBIX OPraHu3MOB

8.29

Texnuueckue YCTpOﬁCTBaZ CIIMAOMETD, JaT4Yu KK
ITOJIOKCHUS, PACCTOSAHUSA U YCKOPCHUS, PAKCTHI

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI

KomnebarensHoe JABHMIXKCHUC. OcHOBHEBIE XapaKTCPpUCTHKH

91 Kosie0aHM: epUO/, YacTOTa, aMIUIUTYNIA

9.2 Marematuyeckui U MIPYKUHHBIN MasTHUKH.
' [IpeBpaiienue sHepruy Npu KouedaTreIbHOM ABHKEHUN

9.3 3aryxatoniye kojieOaHUs. BbIHYXJIeHHbIE KoseOaHuUs.
' Pe3oHaHc

9.4 Mexanndeckue BosHbl. CBONCTBA MEXaHMYECKHX BOJIH.




[Ipononbuble M momepedHble BOJHBL JlJIMHA BOJIHBI U
CKOPOCTb €€ pacpocTpaHeHHs. MeXaHU4YeCKHE BOJIHBI B

TBEPIOM TeJie, CEHCMUYECKHUE BOJIHBI

9.5

3Byk. [ poMKOCTh 1 BbICOTA 3ByKa. OTpaskeHHUE 3ByKa

9.6

WnudpasByk u ynbsTpa3ByK

9.7

[IpakTrueckue padboOThI:

Omnpenenenne  4YacTOTBl W TEpHOJA  KOJIeOaHMIA
MaTeMaTH4ecKoro MasiTHUKA.

Ompenenenne  9acToThl M Tepuoja  KoieOaHM
NPYKHHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH — TIepHojia  KoJeOaHUit
NOJBEIIEHHOTO K HHUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanne 3aBUCHMOCTH — TIepHoja  KoJeOaHUit
MPY)KUHHOTO MasTHHUKa OT Macchl Tpy3a. I[IpoBepka
HE3aBHCUMOCTH neprosa KoJteOaHMH rpy3a,
MOJBEIIEHHOTO K HUTH, OT MacChl Tpy3a M KECTKOCTH

MIPYKUHBI. MI3MepeHne yckopeHust cCBOOOIHOTO MafeHUs

9.8

duznuyeckue SBICHUS B MPUPOJE: BOCIPHUSATUE 3BYKOB
KUBOTHBIMH, 3EMJIETPACEHUE, CEWCMUYECKUE BOJIHBI,
IlyHaMU, HXO

9.9

TexHuueckre yCTpPOMCTBA: HXOJOT, HCHOJIb30BaHUE
yAbTpa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAI'HUTHOE IIOJIE 1 DJIEKTPOMAI'HUTHBIE

BOJIHbI
101 DJEeKTPOMarHuTHOE MOoJie. DIEKTPOMArHUTHBIE BOJIHBIL.
' CBolicTBa 3MEKTPOMArHUTHBIX BOJIH
10.2 [IIxaa 2MeKTpOMarHUTHBIX BOJTH
103 DnexTpomMaruutHas npupoja cera. CKOpPOCTh CBeETa.
' BousiHOBBIE CBOMCTBA CBETA
[IpakTrueckue padboOThI:
10.4 N3ydyenne CBOWCTB  9JNIEKTPOMATrHUTHBIX BOJH  C
MOMOIIBI0 MOOMIIBHOTO TeedoHa
Odusnyeckue SBICHUS B MPUPOJAE: OHUOIOTHYECKOE
10.5 JIEeNCTBUE BUJIUMOTO, YIBTPapHOIETOBOTO u
PEHTTEHOBCKOTO M3Ty4eHUI
106 Texauueckue yCTPOMCTBA: HCIIONb30BAHHE
' ANIEKTPOMATHUTHBIX BOJH ISl COTOBOM CBSI3U




CBETOBBIE ABJIEHUA

11.1 JlyueBast Mogeinb cBera. MctouHuku cBera
11.2 [IpssMOnMHENHOE pacIpOCTPAaHEHUE CBETA
113 OTtpaxenue cBera. [Imockoe 3epkano. 3akOH OTpaKeHUs
' cBeTa
114 [Ipenomnenne cBera. 3akoH NPEJOMIIEHHSI CBeETa.
' [losiHOE BHYTpEHHEE OTPAKEHHUE CBETA
115 JInnza. Xop nydeit B IMH3E
116 OnTnueckass cucrema Qoroarnmnapara, MHUKpPOCKONa U
' TEJIECKOTa
117 I'maz kak onTtudeckas cucrema. bim3opykocTte H
' NaTbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B cnekTp. OmnbiTel HhtoToHA.
' CrioxeHune crnekTpaabHbIX IBETOB. J(ucnepcus cBera
[IpakTrueckue paboOThI:
HccnenoBanue 3aBUCMMOCTH yIvia OTPa’K€HUsI CBETOBOTO
11 Jyda OT yIvia MmajaeHusl.
W3yuenue xapakTepUCTUK H300pa)KeHUs MpeaMeTa B
IJIOCKOM 3epKaje.
HccrnenoBaHnue  3aBUCMMOCTH — yIia  MHPEJIOMIICHHS
CBETOBOTIO JIy4a OT YIUIa MaJIeHUsl Ha TPaHUIe «BO3AYX —
11.9 CTEKJIO».
[Tomy4yenne wn300pakeHH C IMOMOIIBIO coOuparomen
JIMH3BI.
Omnpenenenue (POKYCHOTO pacCTOSHUS U ONTHYECKOU
CHJIBI COOMPAIOIIEH JINH3HI.
OnBITHI MO PA3JI0KEHUIO OETOT0 CBETA B CIEKTP.
OnpITHl 1O BOCHPUSATHIO I[BETA MPEAMETOB NPU HUX
HAOJIOEHUU Yepe3 [IBETOBbIE (DMIIBTPHI
Oduznyeckue sBICHUA B mpupoje: 3arMenus ConHia u
11.10 Jlynbl, 11BeTa TeJ, ONTUYECKUE SIBICHUA B arMocdepe
(uBet HeOa, pedpakuus, paayra, MUpax)
11 Texnuueckue yCTpOMCTBA: OUKH, MIEPUCKOTI,
' ¢doToanmnapar, ONTHYECKHUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
12 121 OmnbiTel Pesepdopna u 1uiaHerapHast MOJETb aTroMa.
' Mopens atoma bopa




Hcnyckanne W MOIMIONIEHUME CBETa aroMOM. KBaHTBHI.

12.2
JIunelyarsle ClIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITyYeHHSI
124 Crpoenne aromHOoro sapa. HykioHHas  MoJenb
' aTOMHOTO sizipa. M30Tomb!
125 PagnoaktuBHble mpeBpamenus. [lepuon momypacnana
' ATOMHBIX SJIEP
126 SnepHbie peaknuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOTO YHCE
12.7 DHeprus cBs3U aTOMHBIX si7ep. CBA3b MacChl U SHEPTUU
128 Peakium cuHTe3a u neneHus saep. VICTOUHMKY SHEPTUn
' CouHIIa ¥ 3BE3]T
12.9 Snepnas sHepretuka. JlelicTBHE  paguOaKTHBHBIX
' W3ITYYCHUH Ha KUBBIE OPTraHU3MBbI
[IpakTrueckue paboOThI:
HaOnroneHne CIUTOMIHBIX ¥ JTMHEWYATBIX CIIEKTPOB
1210 U3ITyYEHUS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTHH YACTHUIIBI 110
TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paanoakTUBHOTO (poHa
®u3nyecKue SBIEHUS B TPUPOJIEC: ECTECTBEHHBIN
pPaAMOaKTUBHBII ¢oH, KOCMHYECKHE Ty4H,
12.11 pPaIMoOaKTUBHOE U3JIydyeHHWE NPHUPOAHBIX MHHEPAJOB,
NeCTBUE pPaJMOAKTUBHBIX M3IyYeHUH Ha OpPraHu3M
YyeJioBeKa
1212 Texuuueckue yCTpOCTBA: CHEKTPOCKOIL,

I/IH,Z[I/IBI/I,I[yaJ'ILHHﬁ JO03UMCETP, KaMEpa Bunbcona




INPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUA K
PE3VJILTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHON TPOI'PAMMbBI OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

Kon
npoBepsieM
oro
TpedoBaHUs

IIpoBepsiembie TpeOOBaHKS K IIPEAMETHBIM pe3y/1bTaTam
0230BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/bHOM
NPOrpaMmMbl OCHOBHOI'0 0011ero 00pa30BaHUs HA OCHOBE
eroc

[lonumanue ponu QU3MKM B HAydHOM KapTUHE MHpa;
c(OpMHPOBAHHOCTH 0a30BbIX IpeaCTaBIECHUN 0
3aKOHOMEPHOMW CBSI3U U MO3HABAEMOCTHU SIBJICHUN MPUPOBI, O
poJu AKCiepuMeHTa B (u3HKe, 0 cucTeMooOpasyroleil poiu
GU3MKM B PpPa3BUTHM E€CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHA, 00 3BOMIONMH (PU3HUECKUX 3HAHUI U UX POJIU B
LEJTOCTHOM €CTECTBEHHOHAyYHOM KapTHHE MHpa, O BKJIAJC
pocCHICKUX U 3apyOeKHbIX Y4EHBIX-(DU3MKOB B pa3BUTHE
HayKd, OOBSCHEHHE IIPOLIECCOB OKPYKAIOUIETO0  MHPA,
pa3BUTHE TEXHUKU U TEXHOJOTHUN

3HaHUA O BUAAX Marepuu (BEIIECTBO U IOJIE), O JABHKEHUU
KaKk CcmocoOe CylecTBOBaHUS MaTepwu, 00 aToOMHO-
MOJICKYJIIPHOW TEOPHH CTPOCHHS BEMIECTBA, O (U3UYCCKOU
CYIIHOCTU SIBICHUI MPUPOAbl (MEXaHUYECKHX, TEIUIOBBIX,
ANIEKTPOMArHUTHBIX W KBAaHTOBBIX); yMEHHUE pa3inyarhb
SIBIICGHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, JAEMOHCTPHUPYIOIIUX AaHHOE (U3HUECKOe SBIICHUE;
YMEHHE pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3HMUECKHUX
SIBIIGHUN B OKPYXKAIOLIEM MHUPE, BBIACISAS UX CYLIECTBEHHBIC
cBOMCTBa (TIPU3HAKH)

Bnanenue OCHOBaMH MOHSITUUHOIO alrirapara u
CHUMBOJIMYCCKOI'O A3bIKa (1)I/I3I/IKI/I N HCIOJIB30BAHHC HX OJIA
pEeIICHUA y‘le6HI>IX 3aa4; YMCHHUC XapaKTCpHU30BaThb CBOMCTBA
TCI, (I)I/ISI/ILIGCKI/IC SABJICHUA H MMPpOLECCCHhI, HCITOJIb3Ys
(I)YH,Z[aMeHTaJ'ILHHC 1 OMITUPUYCCKHUEC 3aKOHBI

YMeHHe onuchIBaTh HU3Y4YCHHBLIC CBOICTBA Tell U (I)I/ISI/I‘IGCKI/IG
SIBJICHUS, UCIIOJIB3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMH METOIOB HAQY4YHOTO TIO3HAHHA C y‘-IéTOM
COGJ’IIO,Z[GHI/IH IIpaBHJI 0€e30I1aCHOTO Tpyaa: Ha6HIOIlCHI/Ie




(U3NYECKUX SBICHHIA:

YMEHHE CaMOCTOSATENILHO COOHMpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY M3 JaHHOro Habopa oOOpydOBaHHS IO
MHCTPYKLIMU, OIHMCBHIBaTh XOJ[ OMbBITAa M 3alHCHIBATH €rO0
pe3ynbrarsl, (GOPMYIHUPOBATH BHIBOJIEI,

IPOBENCHUE MPSIMbBIX M KOCBEHHBIX M3MEPEHHN (PH3NUIECKUX
BEJIMYMH: YMEHUE IUIAHUPOBATh U3MEPEHUSI, CAMOCTOSATEIHHO
cOOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY MO WHCTPYKIIWH,
BBIUMCIIATH  3HAUYEHHWE  BEIUYMHBI W aHAJIU3UPOBAThH
MOJIy4YEHHBIE PEe3yNbTaThl C YU4ETOM 3a/JaHHOM HOrPELIHOCTH
pe3yabTaTOB U3MEPEHUN;

MIPOBEJICHHE HECJIOXKHBIX AKCTIEPHUMEHTAIBHBIX
HCCIIEIOBAHUI; CaMOCTOSITEJILHO coOuparb
SKCIEPUMEHTAJIbHYIO YCTAaHOBKY M MPOBOAUTH UCCIIEAOBAHUE
M0 WHCTPYKIMH, TPEACTABIATH MOJYYCHHBIC 3aBHCUMOCTH
(bu3MUecKUX BEIUYUH B BUJAE TaOIUIl U TpaQUKOB, YUUTHIBATh
MOTPENTHOCTH,  JIeNaTh  BBIBOABI IO pe3ylbTaraMm
WCCIIEOBAHUS

[ToHnManme XapakTEpHBIX CBOWCTB (PU3NYECKHX MOJCIICH
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPAOE TEIIO, MOMACIH
CTPOEHHUSI Ta30B, KUAKOCTEH M TBEPABIX TeJ, IUIAHETapHas
MoJieIb aToMa, HYKJIOHHAsi MOJIeIb aTOMHOTO s/Ipa) U yMEHHUE
NPUMEHSTh UX JUIsl 00bsCHEHUS (PU3NYECKUX MTPOLIECCOB

VYMmeHne o0bICHITE (l)I/ISI/I‘ICCKI/Ie IMPOUECChI U CBOICTBa TCJI, B
TOM YHUCJIC n B KOHTCKCTC CI/ITyaLII/Iﬁ IIPAaKTHUKO-
OPUCHTHUPOBAHHOI'0 XapakT€pa, B YaCTHOCTHU, BLIABIIATH
IMPUYUHHO-CJICACTBCHHBIC CBA3UM MU CTPOUTH OOBsICHEHHE C
OHOpOﬁ Ha H3YYCHHBIC CBOMCTBA q)HSI/I‘leCKI/IX HBHGHHﬁ,
(I)I/ISI/I‘IGCKI/IG 3daKOHbI, 3AKOHOMCPHOCTHU U MOACIIN

YMenue pemare pacu€tHble 3amgaun (Ha ©Oaze 2 — 3
yYpaBHECHHI), MCIIOJB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
(¢u3nyecKre BEIWYMHBI, B YaCTHOCTH, 3allMCHIBaTh KPaTKOE
yCIIOBHUE 3a/1auM, BBISBIISATH HENOCTAIOUINE JaHHbIE, BEIOUPATh
3aKOHBI U (QOpPMYIBI, HEOOXOMUMBIE [UIsI €€ pelIeHus,
UCTIONB30BaTh CIIPaBOYHBIC JAaHHBIE, MPOBOAUTH PAcUEThl U
OIICHUBATh  PEATMCTUYHOCTh  TOJYYEHHOTO  3HAYCHUS
(u3nueckoil BETUYMHBI; YMEHHE OMpPENeNATh Pa3MEPHOCTh
(bu3MUecKoi BETMYHMHBI, MTOJYYEHHOU MPU PEUISHUH 3a/1aun

YMmenue XapaKTCPU30BaATh MPUHIUIILI JIENCTBUS TEXHUUYECKUX




YCTPOWCTB, B TOM 4YHClIe OBITOBBIX HOpUOOPOB, U
IIPOMBILIUICHHBIX ~ TEXHOJIOTMYECKUX IPOLECCOB II0 HX
ONMCAaHUIO, HWCHOJNB3Ys 3HAHHS O CBOWCTBaX (UIUUECKUX

SBJICHUI 1 HEOOXOAMMBbIe (PU3HYECKIE 3aKOHOMEPHOCTH

10

YMeHue ucnosib30BaTh 3HAHUSA O (DU3UYECKUX SIBIICHUSAX B
IOBCE/IHEBHOM >KM3HM I oOecrieueHus Oe30MacHOCTH IMpHU
oOpamieHnr ¢ OBITOBBIMH TPUOOpPaMH W TEXHHYECKUMHU
YCTPOICTBAMH, COXPAHEHUS 3/10pPOBbS M COOIIONEHUS HOPM
9KOJIOTMYECKOTO  TOBEACHHS B  OKpYXKawlled  cpene;
MMOHUMAaHUE HEOOXOJUMOCTH TPUMEHEHHUS JOCTHXKEHHUM
buzukn u TEXHOJIOTH JUIs palroHaIbHOTO

MIPUPOJIOTIOIH30BAHUS

11

OnpIT  mowmcka, npeoOpa3oBaHUSI W TPEACTABICHUS
nHpopMaluu (QU3NYECKOTO COJEP’KaHUSI C HUCIOIb30BAHUEM
WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH; YMEHHE
OIICHUBATh JIOCTOBEPHOCTH TIOJy4eHHOH WH(GOpPMAIUU Ha
OCHOBE MMEIONINXCS 3HAHUH U TOTIOJTHUTEIBHBIX HCTOUHHKOB;
YMEHHE HCIOIb30BaTh MpPU BBHINOJHEHUN YUEOHBIX 3aJaHUil
Hay4YHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MUECKOTO COACpKaHMUS,
CIPaBOYHbIE MaTepUabl, pecypchl ceT HTepHeT; BinaaeHne
0a30BbIMH HaBBIKAMH TIpeoOpa3oBaHus HHPOPMAIMHM U3
OJIHOM 3HAKOBOW CHCTEMBbI B JAPYryl0; yYMEHHUE CO3/1aBaTh
cOOCTBEHHBIEC MUCbMEHHBIE M YCTHBIE COOOIICHHSI Ha OCHOBE
uHGOpPMAIUHU U3 HECKOJIBKIX UCTOYHHKOB




HEPEYEHD 2JIEMEHTOB COIEPXKXAHUSA, IIPOBEPAEMbIX
HA OI'2 ITO ®U3UKE

K IIpoBepsieMblii 3J1IEMEHT COAEPKAHUSA
on
1 MEXAHUWYECKUE SABJIEHU A
1 i}
Mexanunueckoe ABwkeHue. MarepuanbHast Touka. Cuctema orcuéra.
1 OTHOCHUTENBHOCTD JIBUYKEHHUS
1 PaBHoMepHOEe u HepaBHOMepHOe JBMkKeHUE. CpenHsAs CKOpPOCTb.
®dopmyna a5 BBIUUCIEHUS CpeiHel CKOPOCTH: Vv = S/t
2
PaBHOMEpHOE MNPSIMONIMHENHOE NBUXKEHUE. 3aBUCUMOCTH KOOPJIWHATHI
TeJa OT BPEMEHH B CIIy4ae PaBHOMEPHOTO MPSMOJIMHEMHOTO JIBHKEHUS:
1 ; _
xX(1)=x,+ut
3 I'pacuku 3aBUCUMOCTH OT BpEMEHU ISl IPOEKLUH CKOPOCTH, ITPOEKIUH
MIEPEMEILEHNs, ITyTH, KOOPANHATBI IIPH PABHOMEPHOM IPSAMOJIMHEHHOM
JBYKCHUH
3aBUCHUMOCTh ~ KOOpDIMHATBI  Te€Ja OT BpPEMEHH B Clydae
PaBHOYCKOPEHHOT'O IIPSAMOJIMHENHOTO JBUKCHHUS:
!Q
Sf)=vo, *i+ay* =
<
@opmynel Ul NPOCKLUUU IEPEMEIIEHUs, IMPOCKUUM CKOPOCTH H
MPOEKIMM YCKOPEHMsIT IpU  PABHOYCKOPEHHOM  IPSIMOJIMHEHHOM
1 JBUKCHUH:
- t
Sy (r) =Upy- I+ a.- ? »
4
U.T('r) =Upy T4, 1,
a, () =canst,
vy, -y, =2a.s,
I'padukn 3aBUCMMOCTH OT BpPEMEHU IS NPOEKIUHM YCKOPEHHUS,
MIPOCKLIUHA CKOPOCTH, MPOEKLUH IEPEMEILEHUs, KOOpAUHATBI IIPU
PaBHOYCKOPEHHOM IPSMOJIMHENHOM JBUKEHUU
1 CBob6onHoe masnenue. Dopmyibl, ONUCHIBAIONIME CBOOOJHOE MaJieHHE




Tejaa MO BEPTHKAIM (IBUXKEHHE Tejla BHU3 WJIM BBEPX OTHOCHUTEIHHO
moBepxHocTH 3eMiu). [paduku 3aBUCUMOCTH OT BpPEMEHU s
MPOEKLIHUH YCKOPEHHS, MPOEKUHUU CKOPOCTH U KOOPAMHATHI IMIPH
CBOOOJTHOM ITaJICHUH TeJIa 10 BEPTUKAIH

CKOpoCTh ~ paBHOMEPHOTO  JIBIDKEHHUS  Telda IO  OKPYKHOCTH.
Hampasnenue ckopocrn.
@opMyna 1 BBIYMCIECHHS CKOPOCTH 4e€pe3 pPaauyC OKPYKHOCTH H
TepuoJ1 0OpaIeHus:
1R
T

LleHTpOCTpEeMHTENBEHOE YCKOPEHHUE. Hampasnenue
HEHTPOCTPEMUTECIIEHOIO YCKOPCHMU. CDopMyna JJIA BBIYUCJIICHUSA

YCKOPEHHS:
— U;
"R
®dopmyna, CBsI3bIBaIOIIasl IEPUOJ U YAaCTOTY OOpallleHus:
1
1L'I = —
T

Macca. [InoTHOCTB BemecTBa. @opmyra AJisi BEIYUCIEHUS TIOTHOCTH:

Cuma — BCKTOPpHas (1)1/131/1“1601(35{ BenmuuHa. ClOKEHHE CHIT

SIBnenue unepuuu. [lepBriit 3akon HproToHa

Bropoii 3akon Herorona:

F=m-da

CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHNUs TENA U BEKTOpa CHJIBL,
JEUCTBYIOIIECH Ha TEJIO

Bzaumopneiictue ten. Tperuit 3akoH HeroroHa:




Fr=-Fi

TpeHHe IIOKOA MW TPCHUE CKOJIBXCHUA. CDopMyﬂa JJIsA  BBIYHCIICHUA

MOILYJUI CHUJIbI TpeHI/Iﬂ CKOJIBKCHU A .
F_=u-N
=t

Hedopmanus tena. Yopyrue u Heynpyrue aepopmanuu. 3akoH yrpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

BcemupHoe TsaroTeHHne. 3aKOH BCEMUPHOTO TATOTCHUS:

FoG. my -i}}:

R

Cuna TsxecTd. YCKOpeHHe CBOOOHOTO TaICHUSI.
dopmyna TSt BEIYUCICHUS CUJTBI TSHKECTH BOJIM3U MTOBEPXHOCTH 3€MIIH:
F =mg.

JBmxenue mnanet Bokpyr Connua. [lepBasi kocMuueckasi CKOPOCTb.
HeBecomocTs u neperpy3ku

I/IMHy.]'IBC TEJla — BEKTOpHaA (1)I/I3I/ILICCI(35[ BCIINMYHKHA.

p=mi

I/IMHy.]'IBC cucteMsl Tea. MsMeHenne HUMITYJIbCaA. I/IMHYJ'H:C CHIJIBI

3aKkoH COXpaHCHUA UMITYIIbCA AJIA 3aMKHYTOI71 CHUCTEMBI TCII:

D=1, +1m, U, =const

PeakTuBHOE JABM)XKEHUE

Mexannueckas pabora. ®opmyra Uit BHIYUCIEHHS PaOOThI CHIIBL:
A=Fscosu

MexaHndeckasi MOIITHOCTb:

n=4
I




Kunernueckas u MNOTCHIMAJIbHAsA SHCPIrus. CDOpMy.]Ia JJIS1 BBIYUCIICHUA

KUHETHUYECKON SHEPTUU:

}JE_JE
By

Teopema o kuHeTndeckou s3Heprun. Gopmyiia Uik BBIYACICHUS

MIOTEHIMAIBHOW HEPIUH TeJIa, IIOIHATOTO

Haj 3eMei:

E,= mgh

MexaHnueckasi SHEPTHUs:

E:Efr'l'Ep

3aKOH COXpaHEHUsl MeXaHW4YeCcKor sHeprun. PopMmyrna aiisl 3aK0Ha
COXpaHEHUsl MEXaHMYECKOH SHEPTUU B OTCYTCTBHE CUJI TpeHUs: E =
const.

IIpeBpamenne MEXaHUYECKOM SHEPTUU IIPY HAJTMYUU CHJIBI TPEHMUSL.

[IpocTtbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poruar. MomenT cuibt: M - Fl.
VYcnoBue paBHOBECHS phlUara:

M +M,+..=0

[ToaBwxHBIN 1 HeTTOABWKHBIN Os10kK. KITJI mpocThIx MeXxaHU3MOB,
n= A‘]IME&H&H
A‘S&IIH‘E[EEE&H

JlaBneHue TBEpIOrO TEMNA.

(DOpMYJ'Ia JJIsA BBIYUCIICHUA JaBJICHUA TBép,I[Ol"O TCI1a:

_F
P=5-

JlaBnenue raza. ATMocQepHoe JaBieHue.
I'mppocratnyeckoe 1aBlIeHUE BHYTPU KUAKOCTH.
dopmyrna A BEIYUCICHUS JaBIE€HUS BHYTPH KU IKOCTH:

p=pgh+p_,




3axoH Ilackans. ['mapaBanueckuii npecc

3akon Apxumena. @opmyna sl ONpeneIeHUs] BHITAIKUBAIONICH CHJIBI,
JICMCTBYIOIIEH HA TEJIO, NOTPYKEHHOE B KUJIKOCTh HJIH ras:

Fam =PEV

Venosue mraBanus Tena. IlnaBanne CyaOB 1 BO3QyXOIlJTaBaHHE

Mexannueckue kojiebaHusl. AMIUTUTY/A, TIEPUO U YacTOTa KOJIeOaHUH.
dopMmyra, CBA3BIBAIOINIAS YACTOTY U TIEPHO]] KOJICOAHMI:

MaremaTndyecknii U NPYKMHHBIM MasTHUKW. [IpeBpaiieHue sHepruu

TP KOJIeOaTeTbHOM JIBHKCHUH

3aryxaromue kosebanus. BeiHyx1eHHbIe KojieOanus. Pe3onanc

Mexanunueckue BoJiHBL. [IpoponbHble W TOnepedyHble BOJIHBL. [[muHa
BOJIHBI U CKOPOCTh PAaCIPOCTPAHECHHS BOJIHBI:
h=v-T

3ByK. I'poMkocTh u BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI Ha
rpaHuue AByX cpel. MHdpa3Byk u ynbTpa3Byk

IIpakmuueckue pabomsi

W3mepenue cpenHeill IUIOTHOCTH BEIIECTBA; apXHUMEAOBOM  CHIIbL;
KECTKOCTU TPYXKHUHBI; KOA(D(UIMEHTAa TPEHUS CKOJIbXKEHUS; pabOoThI
CHJIBI TPEHUS, CHJIbI YIPYrOCTH; CPEIHEH CKOPOCTH JIBUXKEHHUS Opycka
[0 HAKJIOHHOM IUIOCKOCTH; YCKOpPEHHs Opycka MpH JBHXKEHUHM IO
HaKJIOHHOM  IUIOCKOCTH;  4acTOTbl M Iepuoja  KojeOaHui
MaTeMaTU4YecKOro MasTHUKA; YacTOThl M TepuoAa  KoJjeOaHHi
IIPY’)KMHHOTO MAasiTHUKa; MOMEHTa CHJbI, JCHCTBYIOIIEIO HA phIYar;
pabOTBl  CHJIBI  YINPYrOCTH TNpU NOABEME TIpy3a C HOMOUIbIO




HEMOJIBMKHOTO OJI0Ka; paboThl CHIIBI YIPYTOCTH MPH MOABEME Tpy3a C
MIOMOIIIBIO TIOABIKHOTO OJIOKA.

HccnenoBanne  3aBUCHMOCTH  apXUMENOBOM  CHIBI  OT  00BEMa
HOFp}DKéHHOﬁ JaCTu TC€JIa U OT INNIOTHOCTH XUIKOCTH, HE3aBHUCHUMOCTHU
BLITaJIKHBaIOIHCfI CHJIBI OT MACChbl TE€Ja; CHJIbI TPCHHA CKOJIBXKCHUA OT
CHUJIbBI HOPMAJIBHOTO JaBJICHUA W OT poJda IMOBCPXHOCTHU, CHJIbI
YIPYTOCTH, BO3HHUKAIOWIEH B MpPYKWHE, OT CTENeHH JedopManuu
IIPYKUHBI; YCKOpPEHHs Opycka OT yIla HakjIOHAa HalpaBisIoIIeH;
nepuosia (4acTtoThl) KOJI€OAHUM HUTSHOTO MAasTHHKA OT JUIMHBI HWTH;
nepuoAa KojeOaHUM MPYKUHHOTO MasTHUKA OT Macchl Ipy3a H
KECTKOCTU  NPYKUHBI, HCCIEJOBaHHE HE3aBUCUMOCTH  IepHOja
KoJIeOaHWH HUTSHOTO MasTHUKAa OT Macchl rpysa. IIpoBepka ycioBus
PaBHOBCCHS pblyara

Qusuueckue aeneHus 6 npupode. TPUMEPHI IBIKEHHUS C PAa3IUYHBIMU
CKOPOCTSIMHM B JKMBOW M HEXXHBOW NMPUPOJE, NCHCTBHUE CUJIbI TPEHUS B
MIPUPOJE Y TEXHUKE, IPUIINBBI U OTJIMBBI, IBH>KEHUE TUIaHeT CONTHEYHON
CUCTEMBI, PEAKTUBHOE JBUKCHHE >KHBBIX OPraHU3MOB, PbIYaru B TeEJE
4eJI0BEeKa, BIUSHHME aTMOC(EpPHOro MaBIE€HUS Ha KUBOM OPraHU3M,
IUTaBaHUE pbI0, BOCHPUSATHE 3BYKOB >KMBOTHBIMM, 3EMIIETPSICEHUE,
CEHMCMUYECKHUE BOJHBI, IIyHAMH, 9XO

Texnuueckue  ycmpoiicmea:  CIUJIOMETP, JATYUKH  TOJOKEHMUS,
pacCcTOSTHUSL U YCKOPEHUS, TUHAMOMETD, MOAIIUITHUKY, PaKeThl, pblyar,
MOJIBUKHBIM M HETIOJBWXHBIA OJOKH, HAKJIOHHAs IUIOCKOCTH, MPOCTHIC
MEXaHu3Mbl B OBITY, cooOWaloNIMecss  COCYyIbl, YCTPOMCTBO
BOJIONIPOBOJIAa,  THJIPABIMYECKUH  Mpecc, MaHOMeTp, Oapomerp,
BBICOTOMEp, TMOPIIHEBOM HACOC, apeoMeTp, 5XOJOT, HCIOJIb30BaHHE
yIbTpa3ByKa B ObITY U TEXHHKE

TEIIVIOBBIE ABJIEHIA

OcHOBHbBIE TOJIOKEHUS MOJICKYISIPHO-KUHETUYECKON TEOPHH CTPOCHUS
BelecTBa. Mojenu TBEPAOTO, JKHAKOTO W Ta3000pa3HOTO COCTOSTHUM
BemecTBa. Kpucrammmueckue u amopdHbie Tena

JIBmkeHne dactul, BemecTBa. CBs3b CKOPOCTH [JBMUKEHMSI YacTHI[ C
Temrneparypoil. bpoyHoBckoe aBuxkenue, tupdysus

CMaumnBaHue U KalTAJUIAPHBIC SIBJICHU S

TennoBoe paciImpCHUC U CIKATHUC




TenoBoe paBHOBECHE

Buyrpennsiss osHeprus. Pabora wu Temonmepenaya Kak  CHOCOOBI

W3MEHEHUS BHYTPEHHEN SHEPrun

BI/II[I)I TCIIonepeaayn: TCIrjIoNnpoOBOJHOCTE, KOHBEKI M, N3JIYHCHHC

HaneBaHI/Ie U oxJaxiaceHue Ten. KoamdecTBO TEILIOTHI. yI[GHI)HaSI

TETUIOEMKOCTD:

O=cm(t,~t)

3akOH COXpaHEHMsI HHEPrHM B TEIUIOBBIX IIpolieccax. YpaBHEHUE
TEII0BOro OasaHca:

O +0, +..=0

HUcnapenue wu koHaeHcauus. V3MeHeHME BHYTPEHHEW »JHEpPruu B
mpolecce HUcrapeHus U KoHAeHcauuu. KumneHnue >KMIKOCTH. YienbHast
TertoTa napooodpasosanus: L = Q/m

BnaxxHocTth BO3yXa

IInaBnenune u KpucCTaJuin3anus. HN3meneHue BHYTpeHHCﬁ OQHCPIur IIpH
IUIABJICHUH U KpUCTAJJIM3allUuU. VYnenbHas TEIIOTA IJIABJICHUS

0

m

BHyTpeHHsIsI HEprHs CropaHHs TOIUIMBA. YielbHas TEIUIOTa CrOPaHUs
torumBa: g = Q/m




[Tpunuuns! paboTs! TermnoBbix aurareneit. KI1/] reroBoro apurarens

1
Ipaxmuueckue pabomoi
N3mepenne yaenbHOW TEIUIOEMKOCTH METAJUIMYECKOTO LHJIMHIPA;
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW KOMHATHOHM TeMIIepaTyphl
2 (UKCHPOBAaHHOW MacChl, B KOTOPYIO OTYIIEH HarpeThlil IHIHHIID;
KOJJMYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM IMJIMHAPOM, TOCIe
1 OIyCKaHUSI €ro B BOJQY KOMHATHOW TEMIIepaTypbl; OTHOCHTEIHHOM
5 BIOKHOCTH  BO3yXa; YIACNBHOW  TEIJIOTHl  IUIABICHUS  JIbJA.
HccnenoBanne W3MEHEHHS TEMIIEPAaTypbl BOJBI TPU  Pa3TUYHBIX
YCTIOBUSIX; SIBICHHS TEIUIOOOMEHA TPH CMEIIMBAaHUM XOJOJHOW U
TOPSTYEH BOJIBI; MTPOIECCA NCTIAPEHHSI
2 Qusuueckue s6ieHUss 6 nNpupode: TIOBEPXHOCTHOE HATSHKEHUE W
KalWUIIpHBIE SIBIICHHSI B TIPUPOJIE, KPUCTALTBI B MPHPOIE, H3ITyYCHHE
1 Connia, 3aMep3aHue BOJAOEMOB, MOPCKHE OpH3bl, 0O0pa30BaHHUE POCHI,
6 TyMaHa, UHEesl, CHeTa
2 Texnuueckue ycmpoticmeéa: KanWUISApbl, MPUMEPHl HCIOJIb30BaHUS
KPUCTAJIOB, >KUJIKOCTHBII TEpMOMETp, JaT4YUK TEMIEpaTypbl, TEPMOC,
1 CHUCTeMa OTOIUIEHUS [JIOMOB, THUTIPOMETpPBI, IICUXPOMETp, IapoBas
7 TypOuWHa, ABUTATE]Ib BHYTPEHHETO CTOPaHHS
3 DJIEKTPOMAI'HUTHBIE ABJIEHUA
3
Onexrpusanus Tei. /[Ba BuAa AIEKTPUIECKUX 3apsAIoB
1
3
BiaumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona
2
3
3aK0H COXpaHEHHUsI MEKTPUUECKOTO 3apsaa
3
3 Onekrpuueckoe mose. Hampsok€HHOCTh  BIEKTPUYECKOTo  TMOJIs.
[IpuHIMO CyNepHo3UIUN SNEKTPUYECKUX ToJiel (Ha KaueCTBEHHOM
4 YPOBHE)

Hocutrenu QJICKTPUUCCKHUX 3apsA10B. I[CﬁCTBHe QJICKTPUYICCKOTO IIOJIAL Ha
QJICKTPUUCCKUC 3apA/Ibl. HpOBOIIHI/II(I/I " JUIJICKTPUKHA




[ToCTOSIHHBIN 2NEKTPUYECKU TOK. [[eMCTBUSA AIEKTPUUYECKOTO TOKA.
Cuna toka. Hanpsoxenue.

I =qg/t,U=A/q

DnexTpudeckoe COIPOTHUBIICHHUE. VnensHOE MEKTPHUECKOE
COTIPOTHBIICHHE:

R =pl/S

3akon Oma Juis yuacTka snekrpuueckoit nenu: | = U/R

Ilo CJICA0BATCIIBHOC COCANMHCHUC IIPOBOAHUKOB:

1, =1, U=U,+U,. R=R, +R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PaBHOT'O COMMPOTUBIICHU:

U=U;I=1+I;R=2.
- - y,

F

CmMenia"HbIe CO CANHCHUA ITPOBOJHHUKOB

PaboTta u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3akoH Jlxoyns — Jlenna:

O=I"-R-t

OnbiT Opcrega. MarHuTHoe IMoj€ MPSMOIrO TMPOBOJHHUKA C TOKOM.
JIvHUM MarHUTHON MHIYKLIMHU

MarauTHo€ 1oJjie IOCTOSHHOTO MarHuTa. B3anMoeiiCTBHE MO CTOSHHBIX
MarduToB

HeﬁCTBHe MArduMTHOTIO ITOJIA Ha MPOBOAHUK C TOKOM




OneiTel @apajness. SIBieHue 3IEKTpOMarHUTHON WHAyKuuu. IIpaBuio
Jlenna

Ipaxmuueckue pabomsi

H3mepeHune SIIEKTPUYECKOTO COTPOTUBICHUSI PE3UCTOPA; MOITHOCTH
ANEKTPUIECKOTO TOKA; PAOOTHI AMEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHIMOCTH CHJIBI TOKA, BO3HUKAIONIETO B IMPOBOTHUKE
(pe3ucTopbl, JamIioyka), OT HaMpsHKEHHS Ha KOHIAX IPOBOJHUKA;
3aBUCHMMOCTU COIIPOTHUBJICHUA OT MJIMHBI IPOBOJHHUKA, IJIOHNIaAX C€Tro
MMOMEPEUYHOr0 CCYCHHUA U YACIbHOTO COITPOTUBJICHUA.

[IpoBepka mpaBuna I  JJNEKTPUYECKOTO  HANPSDKEHUS — IPHU
MOCJICIOBATECIIPHOM COCTUHCHUHM TIPOBOJIHUKOB, TIpaBWja IS CHJIBI
ANIEKTPUIECKOTO TOKA TIPH TapauIeIbHOM COSIUHEHUH IPOBOJHUKOB
(pe3ucTOphI U JIAMITOYKA)

Qu3suueckue s61eHUsA 8 Npupoode: NEKTPUUYECKue BJIeHHs B aTMocdepe,
ANIEKTPUYECTBO KUBBIX OPraHMW3MOB, MarHUTHOE mojie 3eMiH, apend
MOJIFOCOB, POJb MAarHUTHOTO MOJISA JUIsl KU3HU Ha 3emiie, MOJISIpHOE
CUSTHUE

Texnuueckue ycmpoucmea: OSIEKTPOCKOI, aMIIEpMETpP, BOJIBTMETD,
peocrar, CYETYMK OIEKTPUYCCKOH DHEPTUH, 3NIEKTPOOCBETUTCIHHBIC
IPUOOPHI, HarpeBaTelIbHbIC ANIEKTPOTIPUOOPHI (mpumepsl),
AMEKTPUICCKUE MPEIOXPAHUTENHN, DJICKTPOMArHUT, 3JICKTPOJBUTATEIh
MOCTOSIHHOTO TOKa, TeHEePaTop IMOCTOSHHOTO TOKA

SHGKTpOMarHI/ITHLIC BoaHbl. [IIkama QJICKTPOMArHUTHBLIX BOJIH

queBaﬂ MOJCJb CBCTA. HpﬂMOJ’IHHCﬁHO@ pacinpoCTpaHCHUC CBETA

3aKkoH OTpaXXCHUA CBCTA. IInockoe 3CpKaJIO




[Tpenomiienne cBera. 3aKOH MIPEJIOMIICHUS CBETA

2
2
3
) Jucnepcus ceera
3
3
Jlunza. Xon nyueit B nmuH3ze. DoKycHOE paccTosiHUE JIMH3BI. OnTHYecKas
2 cuna nua3el: D = 1/F
4
) I'ma3 xak ontuyeckas cucreMa. OnTuyeckue mpuodopsl
5
IIpakxmuueckue pabomoi
###Par###lI3mMepeHre  ONTUYECKON  CHJIBI  cOOMparomeld  JIMH3HI;
3 (hOKYCHOTO pacCTOSTHUSI COOMpAIOIIe JMH3BI (10 CBOMCTBY pPaBEHCTBA
pa3MepoB TMpeAMeTa U HU300paKEHHs, KOrja MpeIMeT pPacloioXeH B
) JTBOMHOM (pOKycCe), TOKa3aTess MPEJIOMIICHUS CTEKJIA.
5 ###Par###lIccnenoBane  CBOMCTBA HW300paKEHHUA, IOITYYCHHOTO C
MOMOUIBI0 COOMpAIOIIeN JIMH3bI; U3MEHEHHS (POKYCHOTO PacCTOSIHUS
JIBYX CIIO)KEHHBIX JIMH3; 3aBUCHUMOCTH YIVIa TNPEJIOMIICHHS CBETOBOTO
Jy4ya OT yIia MaJieHusl Ha TPaHUIIe «BO3IyX — CTEKIIO»
3
Qusuueckue s6nenus 6 npupooe: 3atmenus: Connua u JlyHsl, 1iBeTa Tell,
) onTHUYECKUE sBIEHHUS B armocdepe (uBer Heba, pedpakius, pamyra,
MHPaX)
7
3
Texnuueckue ycmpoticmea: O4YKU, EPUCKOII, (OTOoAIapar, ONTUYECKUE
2 CBETOBOJIbI
8
4 KBAHTOBBGIE ABJIEHUA
4
PannoaktuBHOCTh. AJbda-, 6eTa-, raMMa-usznydeHus. Peakiuu anba-u
1 Oera-pacmajaa

OmnbiTel  Pesepdpopna mno paccesHuto anbga-yactu. [lnaneraphas




MOACIb aToOMa

CocraB atomHoro sigpa. M3oromnst

[Tepuon nonypacnazga aTOMHBIX SIAEP

SnepHble peakMy. 3aKOHbI COXPaHEHHUs 3apsII0BOI0 M MaCCOBOTO YHCE

Qusuueckue s61eHUs 6 nPUpooe: eCTECTBECHHBIN paJAlOaKTUBHBIN (OH,
KOCMHYECKHE  Jy4d, paJdOaKTUBHOE  M3JIyY€HUE  TMPUPOIHBIX
MUHEpAJIOB, JEMCTBHE paJUOAKTUBHBIX M3IYy4eHUH Ha OpraHusMm

YCI0BCKa

Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIUBUIYaTbHBIN JT03UMET,
KaMepa BunbcoHa, simepHast sHepreTuka




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3BATEJBHBIE YYEBHBIE MATEPUAJIBI 1IJIAA YYEHUKA

» Odusuka: 7-i kinacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun 1.M., MiBaHoB
A.U., AkunonepHoe obuiectBo «M3narenberBo «Ilpocsemienne»

» Ousuka: 8- kiacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [lepeimkun . M., FiBaHoB A.
., AxkimonepHoe obuiectBo «M3narensctBo «IIpocBerienner»

» ®uzuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepprukun Y. M., I'yrHuk E.
M., UBanoB A. U., IlerpoBa M. A., AkiinonepHoe o61ecTBo «M3maTenbcTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

» ®usuka: 7-i knacce: 6a30BbIid ypoBeHb: yueOHUK, 7 kiacc/ [leppimkun .M., MiBanoB
A.N., AxunonepHoe o6miectBo «M3marensctBo «IIpocBenenne»

» dusuka: §8-i kacc: 6a30BbIN ypoBeHB: yueOHUK, 8 kiacc/ [lepeimkuna W. M., iBanoB A.
., Akumoneproe obmectBo «M3narenbctBo «lIpocsemieHuey

» dusuka: 9-1 kacc: 6a30BbIA ypoBeHb: yueOHUK, 9 kinacc/ [leprimkun W. M., I'yrHuk E.
M., UBanoB A. U., IlerpoBa M. A., AkiinonepHoe o01ecTBo «M3maTenbcTBo
«[IpocBemienne»

Mertoauueckoe nocodbue k yueobnuky W. M. [lepoikuna, A. U. iBanosa. ®usuka 7.
bazossiit yposens/ O. A. UepnuxoBa, C. H. I'manenkoBa, B. B. KynpsiBiies,

AxnmonepHoe oomectBo «M3narenbcTBo «IIpocBemnieHuey

Mertoauueckoe nocobue k yueOHuky 1. M. Ilepsimkuna, A. . MBanosa. du3uka 8.
bazoBslii yposens/ O. A. UepnukoBa, C. H. I'manenxosa, B. B. KynpsiBues,

AKI_[I/IOHepHOC O6H_ICCTBO «M3marenscTBO ((HpOCBeH_[eHI/Ie»

Mertoanueckoe nocobue k yueOHuky M. M. Ilepsimkuna, A. . MBanosa. dusuka 9.
bazoBslii yposens/ O. A. UepnukoBa, C. H. [magenkosa, B. B. Kynpssues,

AxknuoHepHoe o0mecTBo «M3nareabcrBo «IIpocBemenne»



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka [1OK https://m.edsoo.ru/7f416194
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