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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo (Qu3MKEe Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJIE€HA HAa OCHOBE
MOJIOKEHUH U TpeOOBaHUW K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIIbHOU
nporpammel, nipeactaBieHHbIX B @I'OC OO0, a Taxke ¢ yuérom deaepaibHOW paboyeil mporpaMmbl
BocriuTanus u Konueniuu npenonaBanus yueoHoro npeamera «Duznkay.

Copnepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYUHOM
rPaMOTHOCTH OOY4YaIOIIMXCS M OpPraHM3alMIi0 H3Y4eHHUs (QU3MKH Ha JeATelIbHOCTHOW ocHoBe. B
nporpaMMe 1o (U3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOrO IMpeaMeTa B pealu3aluu TpeOOBaHMM
OI'OC OOO k mIaHUpyeMBbIM JMYHOCTHBIM W METAalpeJMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKkKe
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOILEro
o0OpazoBaHwUsI.

[Iporpamma mo u3MKe ycTaHABIMBACT paclpeesieHre YIeOHOro MaTrepuaia 1mo rojaM o0ydeHus
(mo kjaccam), mpeiaraeT MPUMEPHYIO IMOCIEA0BAaTENbHOCTh M3YUYEHHUS] TeM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHSI IPEIMETHOTO COJIEPKAHMS U yUETE BO3PACTHBIX 0COOEHHOCTEH 00ydaronIuxcsl.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKON MOMOIIM YYHUTETIO B
co37aHNHU paboyeit mporpaMMbl IO yUeOHOMY TIPEAMETY.

@usmnka SBISETCS CHUCTEMOOOPA3YIOUIMM JJIsi €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IPEIMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBIICHUM, U3y4yaeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHOMHueld M (Qusnueckoi reorpaduell, BHOCUT BKJIAaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MUDpa,
IpeloCcTaBisieT Hanbosee siCHble 00paslibl MPUMEHEHHs] HayYHOTO METOo/a MO3HaHMs, TO €cTh Crocoba
MOJIyYEHHUsI JOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa U3 TIaBHBIX 337a4 (PU3HMUECKOro 00pa3oBaHMs B CTPYKType 0OIIero o0pa3oBaHus COCTOUT B
(bopMUPOBAHNUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M HHTEpEca K HayKe y 00ydaromuxcsl.

W3yuenne ¢usukun Ha  0a30BOM  ypOBHE  IMPEANOJAraeT  OBJIAJEHUE  CIENYIOIIUMHU
KOMITIETEHTHOCTSIMH, XapaKTEPU3YIOLUTMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

® Hay4HO OOBSCHSTH SIBICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

® HHTEPHPETUPOBATH JAaHHBIC U HCIOJIb30BATh HAayYHbIE J0KA3aTEIbCTBA IJI MOTYYCHHUS
BBIBOJIOB.

Henn u3yuenus: U3k Ha ypoBHE OCHOBHOTO 0O0Iero oOpasoBanwusl omnpeneicHsl B Konmenuu
npenojaBanus ydeOHoro mnpeamera «®Pusuka» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoit
ODenepalliy, pealu3yOlUX OCHOBHBbIE 00IIe00pa3oBaTelbHbIE MPOrPaMMBbL, YTBEPKAEHHON pelIeHHEM
Konnernn MunuctepctBa npocsenieHus: Poccuiickoit @eneparuu (mpotokon ot 3 mekadps 2019 r. Ne
[IK-4BH).

Henu nzydyenus pU3NKu:

e [puoOpeTeHHEe WHTEepeca M CTPEMJICHUS OOYdYalolUMXCs K HAyYHOMY H3YYEHHIO MPUPOIHI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
® pa3BUTHE MPEJCTABICHUIA O HAYYHOM METO/Ie O3HAHUA U (POPMUPOBAHHE UCCIIEIOBATENILCKOTO
OTHOILIEHHSI K OKPY>KAIOLINM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOCHUS MaTEpUU
1 QyHIAMEHTATBHBIX 3aKOHOB (PU3HKHU;

e (opMupoBaHHE MPEACTABICHUH O POl (PU3MKHU A Pa3BUTUS JPYTrUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHil;

® pa3BUTHE NPEACTABICHUN O BO3MOXHBIX chepax Oymaymieil npodheccHoHaIbHON e TeIbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOJATOTOBKA K JAJIbHEHIIIEMY OOYYSHHIO B 9TOM HaIlpaBJICHHUH.



JlocTmkeHne 3TUX IeJIell mporpaMMbl 1Mo (pU3MKEe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS

o0ecreynBaeTcsl pelIeHUEM CIeIyIOInX 3a4a4:

e npuoOpeTeHHe 3HaHWM O IUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHWYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e [pUOOpEeTeHHE YMEHHH OMUCHIBaTh M OOBSICHATh (U3WYECKHE SBICHHS C MCIOJIb30BaHHEM
[IOJIyYCHHBIX 3HAHU;

® OCBOCHHME METOJIOB PELICHHs MPOCTEUIINX PACYETHBIX 3a/1a4 C UCIOJIb30BaHUEM (U3NYECKHX
MoJieneil, TBOPYECKUX M MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

® Dpa3BUTHE yMEHHWH HAOIIOAAaTh NPHUPOAHBIC SBICHUS M BBINOJHATH OMBITH, J1AOOPAaTOPHBIC
paboThI U SKCHIEPUMEHTAIbHbBIE UCCIIEA0BAaHUS C UCIIOIb30BAaHUEM U3MEPUTEIHHBIX PUOOPOB;

e ocBoeHne npuéMoB paboThl ¢ HHPOpManMed (HU3MYECKOTO COAEp)KaHUs, BKIIOYAs
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTIDKEHUAX (U3MKH, aHAIM3 M KPUTUYECKOE OICHHUBAaHUE
nHpopmanuu;

® 3HAKOMCTBO coO cdepamMu TPO(PECCHOHATLHON NEATeTLHOCTH, CBSI3aHHBIMH C (U3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMHU Ha TOCTHKEHUSAX (PU3NUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOT'O O0IEro 00pa30BaHUS OTBOAUTCS

238 gacoB: B 7 kiacce — 68 yacoB (2 Jaca B Hefeno), B 8 kitacce — 68 vacoB (2 yaca B Henlel), B 9
KJ1acce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpamme mo (U3MKe MEpedeHb J1a0OpPaTOpHBIX pPabdOT M OMBITOB HOCUT
PEKOMEH/IaTENIbHBIA XapaKTep, YYUTEIb JIeJIaeT BBHIOOp MpoBeneHHs J1a00paTOpHBIX pabOT U OMBITOB C
y4€TOM HMHIUBHIYAIBHBIX OCOOCHHOCTEH OOYyYaromMXCsl, CIHCKA OAKCIIEPUMEHTANBHBIX 3a/IaHH,
IpeaaraeéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMeHa Mo (hU3UKeE.

COJEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka v €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®du3uka — HayKa o npupoje. ABineHus npupoasl. PU3HUECKUe SABICHUA: MEXaHUYECKUE, TEIJIOBBIE,
SJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBLIC.

®dusnueckue BennuuHbl. M3mepenue ¢uszndeckux BenudnH. Ouszudeckue npubdopsl. [lorpemHocts
n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUII.

Kak ¢usuka u apyrue ecreCTBEHHble HayKHd M3Y4alOT NMPUPOAY. EcTecTBEHHO-HAy4yHBIH METO[
IIO3HAHUA: HaGJIIO,Z[GHI/IG, IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHIKXCHUC THIIOTC3, SKCIICPUMCHT II0
IIPOBEPKE TUIIOTE3, O0BSICHEHHE Ha0M01aeMoro sBieHus. Onucanue GU3NYecKuX SIBICHUN C MOMOILBIO
MOJIEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. @Ousnyeckue MNpuOOPHl W TpOLEaypa MPSIMBIX HM3MEPEHUH AaHAJIOTOBBIM M IHU(PPOBHIM

puoOpoOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue LeHbI AETICHUS MIKAIbl U3MEPUTEIBHOTO MTPUOOpAa.

2. HW3mepeHue pacCTOSTHUM.

3. H3mepeHue o0bEMa KUIKOCTHA U TBEPIOTO TEA.



4. OmnpezneneHue pa3MepoB MaJIbIX TEl.

e

N3mepenue Temneparypsl py MOMOIIHN KUJKOCTHOTO TEPMOMETPA U IaTUHUKA TEMIIEPATYPHI.
6. IlpoBeneHue ucciaeaOBaHUS MO MPOBEPKE TMIOTE3bI: JATBHOCTH MOJETA IIAPHUKA, MYHIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA MTYCKA.

Pa3znea 2. [lepBoHayaibHbIE CBEJICHUS 0 CTPOCHUU BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYNbl, UX pa3mepbl. ONbITHI, AOKA3bIBAIOIIME JIUCKPETHOE
CTpPOEHHE BELLECTBA.

JBr>xenue yactuil BemecTBa. CBA3b CKOPOCTH ABMIKEHHSI YACTHUIl C TeMIlepatypoil. bpoyHoBckoe
nBuxkeHue, nud¢ysus. BzanMmoaeiicTBue 4yacTulil BelecTBa: MPUTSKEHUE U OTTaIKHUBaHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEM M TBEPABIX (KPUCTANIMYECKHUX)
Teld. BzauMocBs3b MeEXay CBONCTBAMM BEIIECTB B Pa3HbIX arperarHbIX COCTOSHUSIX U UX
ATOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI.

Hemoncmpayuu.

1. Habmiogenue OpOyHOBCKOTO JBUXKEHUSI.

2. Habmonenue nuddysun.

3. HaGmionenue sBiIeHUM, OOBICHSIOMMXCS NPUTSHKEHUEM WIM OTTAJKUBAHMEM YacTHII

BElIEeCTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHUEM (GoTorpaduii).

2. OnpITHI 10 HAOJIOACHUIO TEMJIOBOTO PACIITUPEHUS T'a30B.

3. OnbITHl IO OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYIISIPHOTO MPUTSKECHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe nBmkeHue. PaBHoMmepHOoe M HepaBHOMepHoe aABmxkeHue. Ckopoctb. CpenHss
CKOPOCTh MpY HEPABHOMEPHOM JBM)KEHUU. Pacuér myTu U BpeMEHU JBUKEHHUSL.

SlBnenne mHepuuu. 3aKOH HMHEPIUU. B3anMmoneicTBHE TeNl Kak MPUYMHA HU3MEHEHUS CKOPOCTHU
IBIKEHUSI Tel. Macca kak mepa uHepTHOCTH Tena. IlnotHocTs BemecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BEIeCTBA.

Cuna kak xapakTepHuCTUKa B3auMoiercTBu Tei. Cuiia ynpyroctu 1 3akoH ['yka. 3sMepenue cuibl
C IOMOUIbIO TUHAMOMETpa. SIBieHHE TATOTeHUs U cuia TskecTH. Cuila TSXKECTH Ha APYruxX IUIaHeTax.
Bec tena. HeBecomocth. CroxeHHe cuil, HapaBICHHBIX IO OJHOW IpsiMoi. PaBHOAeHCTByrOIAs CHUIL.
Cuia Tpenusi. TpeHue CKOJIb>KEHUS U TpeHue Nokosi. TpeHue B pupojie U TEXHUKE.

Hemoncmpayuu.

Habmioienue MexaHn4eckoro JBUKEHHS Teja.

H3mepenune ckopocTu MpsSMOJIMHEHHOTO IBHXKCHHUS.
HaGmronenue sSiBJICHMS] HHEPITUH.

Hab6nronenne n3aMeHeHus: CKOPOCTH TTPH B3aMMOICHCTBHH TEJl.
CpaBHeHME Mace MO B3aUMOJICUCTBUIO TEI.

SIS S

CroxeHue CHJI, HAITPaBJICHHBIX I1O OI[HOI/I HpHMOI/I

Jlaﬁopamopnue padomul u onvimol.

1. OmnpeneneHue CKOPOCTH pPaBHOMEPHOTO JBWKEHHUS (IIapuka B JKUJKOCTH, MOJAEIH
AJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. Ompenenenue cpeHEe CKOPOCTU CKOIBKEHHUs OpycKa WK IIapUKa M0 HAKIIOHHOW TUIOCKOCTH.

Omnpenenenue MI0THOCTUA TBEPAOTO TeENA.

4. OmpIThl, JAEMOHCTPUPYIONIHME 3aBUCHUMOCTb pacTsDKeHHS (nedopmaiuu) MpPYyKHHBI OT

MIPUIIOKEHHOMN CHJIBI.
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5.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJIbXKEHHsS OT Beca Tena U
XapakTepa COIPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

HaBnenue. CrmocoObl yMEHBINICHUS W yBENWYCHHS daBicHus. JlaBieHue rasza. 3aBUCHUMOCTH
JaBieHUsl raza oT o0béma, Temmeparypsl. llepenaua naBrneHuss TBEPABIMU TelaMU, XUAKOCTAMU M
razamu. 3akoH [lackans. [IlHeBMaTuueckue MamIvHbL. 3aBUCUMOCTH JABIIEHUS KUIKOCTH OT TIIyOHWHBI.
I'uppocrarnueckuit mapanokc. CooOmiaronuecs cocynpl. I napaBinyecKkue MeXaHu3Mbl.

Atmocdepa 3emnn u armocepHoe mapinenue. [I[puduHBI CylecTBOBaHUSI BO3IYIIHONW O0OJIOYKH
3emum. Onwit  Toppudermmu. M3mepeHune aTmMocpepHOro MaBiCHHS. 3aBUCHMOCTh aTMOC(EpHOTO
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11 u3mepeHus: atMoc(hepHOro JaBICHHUS.

JleiicTBrE KUIKOCTH M Ta3a HA MOTPYKEHHOE B HUX TeNo. BeiTankuBaromas (apxXxuMmenoBa) cuia.
3akoH Apxumena. [InaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.

1. 3aBuCHMOCTbH JaBJIEHMS raza OT TEMIIEPATYPHI.

2. llepenaua naBiieHUS KUAKOCTBIO U Fa30M.

3. CooOmaromuecs CoCy/Ibl.

4. T'uapaBivYecKUil mpecc.

5. TlposiBnenue neicTBHst aTMOC(HEPHOTO JaBICHUS.

6. 3aBHCHMOCTH BBITAJKUBAIOUICH CHUJIBI OT 00BEMA MOTPYKEHHOM YacCTH Tela W IUIOTHOCTH

ol

JKHJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

VcnoBue miaBaHusl Tel: IUIaBaHUWE WIM TMOTPY)KEHUE TENl B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH Tella U KUIKOCTH.

Jlabopamopnwvie padbomot u onvimel.

l.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa MOrpyXKEHHOH B XKHUJIKOCTh YacCTH
Tena.

Onpenenenne BHITAIKUBAIOIIEH CUJIBI, IEHCTBYIOLIEH Ha TEJO, IOIPYKEHHOE B KUIAKOCTD.
[IpoBepka HE3aBUCHMOCTH BBITAJIIKUBAIOIIECH CHJIbI, JEUCTBYIONIEH HA TEJIO B JKUAKOCTU, OT
MAacChbl Tea.

OneIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha TENO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YACTU TeJla U OT TUIOTHOCTH KHJIKOCTH.
KoncTpynpoBanue apeomMerpa WIM KOHCTPYMPOBAaHHME JIOAKM M ONpeAciieHue €€
TPY30MOABEMHOCTH.

Pa3nesa 5. PaGoTa 1 MOIIHOCTB. JHEprus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUJIOCKOCTh. I[IpaBWiO paBHOBecus pblyara.
[Ipumenenue mpaBuiIa paBHOBECHs pbluara kK O0ky. «3osoToe mpaBuio» mexanuku. KIIJ[ mpocTteix
MexaHu3MoB. [IpocTbie MeXaHnU3MBbI B OBITY M TEXHHUKE.

Mexanuueckas 3Heprus. Knnernueckas u noreHiuaibHas 3Heprus. lIpeBpamienue oqHoro Buja
MEXaHUYECKOW SHEPTUHU B Ipyroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1.

[IpuMepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimel.

l.

2.

Omnpenenenne paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JBUKEHHH TeJla MO TOPU30HTATbHON
MTOBEPXHOCTH.
HccnenoBanue ycioBUil paBHOBECHS pblUyara.



3. WMsmepenune KIIJl HakJIOHHOM MIIOCKOCTH.

4. H3ydeHue 3aKOHa COXPAHEHUS MEXaHUUECKON SHEPTUH.
8 KUIACC

Pa3nen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KUHETUUECKOW TEOpUM CTPOCHMs BemiecTBa. Macca u
pa3Mepsbl aTOMOB U MOJEKYI. OnbITHI, MOATBEPKIAIOIINE OCHOBHBIE  TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPHOro, JXKHUIKOTO W Ta3000pa3HOTO COCTOSSHHHM BemecTBa. Kpucrammueckue u
amop¢ubie Tenma. OOBsSCHEHUE CBOWCTB Ta3oB, JKUIKOCTEH W TBEPIBIX TET HAa OCHOBE MOJIOKCHHIA
MOJIEKYJIIPHO--KUHETHYECKON Teopuu. CMauyuBaHUE U KalWJULSIpHBIC sIBJIEHUs. TemioBoe pacimpeHue u
cxKaTue.

Temneparypa. CBs3b TemMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO ABMIKEHHUS 4acTull. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHWsT BHYTPEHHEHW HSHEpruu: TeIionepenada W COBEpIIeHHE padoThl. Bumisr
TEIJIONEepelauu: TEIIONPOBOAHOCTb, KOHBEKIIUS, U3IyUCHHE.

KonudecTBo TermmoTsl. Y aenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH U TEIJIOBOE paBHOBECHE.
VYpaBHeHne TerioBoro Oananca. IlnaBieHue W OTBEepJeBaHHE KPUCTAIMYECKHUX BEIICCTB. Y IENbHAS
teruiota masneHus. [lapooOpazoBanne u koHaeHcauus. Mcmapenue. Kumenwe. YaenpHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO aBICHHUS.

BrnaxxHocTs BO3ayXa.

DOHeprus TOmIMBa. Y IeJbHas TEII0Ta CrOPaHHUSL.

[Mpuanunsr padotel TemnoBbix asurareneit KIIJ[ teroBoro neuratens. TernoBwie ABUTaTeNH U
3allliTa OKPYKaroUe cpeibl.

3aKOH COXpaHEHHMS U MPEBPALICHUS YHEPTUH B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JIBHKEHUS.

Hab6mronenue nuddys3un.

Hab6nronenue siBeHni CMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHUI.

Hab6nronenue TenioBoro pacimpeHus Tel.

N3menenue naBieHus ra3a Ipyu M3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUU.
[IpaBuna uzmepeHus TeMnepaTypsol.

Buasl Terionepenayn.

Oxnaxx/IeHne Mpu COBEPIIEHUU PaOOTHI.

9. HarpeBanue npu coBepIIeHUN pPabOThl BHEITHUMHU CUJIAMHU.

10. CpaBHEeHME TEMIOEMKOCTEHN pa3IMYHbBIX BELECTB.

11. HaOnroneune KUIeHus.

12. HaGmroeHue moCcTOSTHCTBA TEMITEPaTyPhl TIPH TUIABJICHHH.

13. Mojenu TeryioBbIX ABUTaTEIEH.

Jlabopamopuvie pabomul u onvimel.

OMnbITHI 10 OOHAPYKEHHIO ACHCTBUS CHUJT MOJICKYJISIPHOTO TIPHUTSHKCHHUS.

OnbITHI IO BBIPANIMBAHUIO KPUCTAIJIOB TIOBAPEHHOW COJIM WJIM caxapa.

OnbITH MO HAOIIOEHUIO TETLIOBOTO PACIIMPEHHUS Ta30B, )KUIKOCTEH U TBEPABIX TE.
OnpeneneHue qaBICHUS BO3IyXa B OAJUIOHE MIMPHUIIA.

OMNBITEI, TEMOHCTPHUPYIONINE 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro o0béMa M HarpeBaHUs
WJT OXJIAKICHMUSI.
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6. IlpoBepka rHUMOTE3bl JUHEHHOM  3aBHCHUMOCTH  JUIMHBI ~ CTOJIOHMKA  KUAKOCTH B
TEPMOMETPUUYECKOIN TPyOKe OT TeMIIepaTypshl.

7. HaGmoneHue n3MeHEHHsI BHYTPEHHEH PHEpPruu Tella B pe3ysibTaTe TeIvlonepeaayd U padoThl
BHEIIIHUX CHII.

8. HccrnemoBaHue sBICHHS TETUIOOOMEHA MPU CMEITMBAHUH XOJIOHOMN M TOPSTYEH BOJIBI.

9. OmpeneneHue KOIWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW INPH TEIUIOOOMEHE C HarpeTbiM
METaJUIMYECKUM [IUIUHAPOM.

10. Onpenenenne yneabHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. Onpenenenre OTHOCUTENbHON BIIAXKHOCTH BO3AyXa.

13. Onpenenenue yaeabHON TEMIIOTHI IIABICHUS JIbA.

Paszgen 7. diekTpuyeckre 1 MarHuTHbIE SIBJICHUS.

OnekTpusanusa Tei. J[Ba poja 3lIeKTpUUecKuX 3apsaioB. B3anmoneicTBue 3apsKEeHHbIX TEI. 3aKOH
Kynona (3aBUCHMMOCTb CWJIBI B3aUMOJCHCTBUS 3apsKEHHBIX TEN OT BEIMYMHBI 3apsiiIoOB M PACCTOSHUS
MEXy TEJIaMH).

Onektpuueckoe tmone. HampspkéHHOcTh  anekTpudeckoro mnoss. [IpuHIuUn — cyneprno3uuuu
AJIEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snexTpuueckux 3apsiioB. DJIEMEHTApHbINM 3jeKTpuueckuil 3apsa. CTpoeHue aToma.
[IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH COXPAHEHHS SJIEKTPUUECKOTO 3apsija.

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS SJEKTPUYECKOrO0 TOKa. VICTOYHUKHM MOCTOSHHOTO
TOKa. JleHCTBUS DJIEKTPUUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUYECKUU TOK B
KUJKOCTSAX U Ta3ax.

Onexkrpuueckas Lenb. Cuina Toka. DiekTpuueckoe HampsbkeHue. COnpOoTHUBIEHHE MPOBOAHMKA.
VYnenbHOe coOmpoTUBIIEHHE BemiecTBa. 3akoH Oma s ywactka nenu. I[lociaegoBarenbHOoe U
NapajyieIbHOE COEUHEHNE ITPOBOIHUKOB.

Pabota W MOHIIHOCTB 3NEKTpUYecKoro Toka. 3akoH Jxoyns—JleHuma. DnexkTpuueckue Henu M
NOTPEOUTENH IEKTPUIECKOH 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHL. B3auMopaeiicTBUE MOCTOSHHBIX MAarHWTOB. MaruutHoe nosie. MarHutHoe
noje 3eMiid M €ro 3HadeHue i Ku3Hu Ha 3emsie. OnbIT OpcTeaa. MarHUTHOE MOJE 3JIEKTPUYECKOrO
Toka. [I[pruMeHeHne 3JIeKTPOMarHuTOB B TeXHUKE. J[eficCTBME MAarHUTHOTO MOJIsI HA MPOBOJIHUK C TOKOM.
DIEKTPOABUTATENb MIOCTOSTHHOTO TOKA. cnosib30BaHUE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOUCTBAX
Y Ha TPAHCIOPTE.

OnbiTel @apanes. SABnenue saeKkTpoMarHuTHONM WHAYKUIUK. [IpaBuno JleHua. DnekTporeneparop.
CriocoObl MOMYYEeHHS SJICKTPUUECKON SHEpPTrUu. DJICKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPTUH.

Hemoncmpayuu.

1. Dnextpuzanus Tel.

2. JIBa poja 3JIEKTPUUECKHUX 3aps0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.

3. VYcTpolcTBO U JEHCTBUE IIEKTPOCKONA.

4. DnekTpocTaTU4ecKast MHIYKIHS.

5. 3aKOH COXpaHEHHMS AIEKTPUUECKUX 3aPAJIOB.

6. IIpoBOIHUKH U AMDIEKTPUKH.

7. MonenupoBaHue CWIOBBIX JIMHUN 3JIEKTPUYECKOTO OJIA.

8. HCTOYHMKHM NOCTOSHHOTO TOKA.

9. JlelcTBUA 3JIEKTPUUYECKOTO TOKA.

10. DnexkTpuyecKkuii TOK B )KUJKOCTH.



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

. I"a30BbIi1 pa3ps.

N3mepenune cuiibl Toka aMIepMETPOM.

N3mepenue 351eKTpuuecKoro HanpsKeHUs! BOJIBTMETPOM.

Peocrtar u Mara3uH COpOTHBIIECHUIA.

BzanmoeiicTBHE ITOCTOSHHBIX MarHUTOB.

MopenupoBaHrue HEBO3MOKHOCTHU Pa3IeIeHHs TOJ0COB MarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEN MOCTOSHHBIX MarHUTOB.
OnbIT OpcTena.

MaruutHoe noJie Toka. IJEeKTPOMArHuT.

JlelicTBME MAarHUTHOTO T0JIS1 HA POBOJHUK C TOKOM.
DNEKTPOABUTATENb IOCTOSTHHOTO TOKA.

UccnenoBanue sABIeHUS 3IEKTPOMArHUTHON MHTYKIIUH.

OnbiTel Dapajes.

3aBUCHUMOCTD HaIpaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHHUSI.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomovt u onvimel.

1. OmnbIThl 0 HAOIIOACHUIO IEKTPU3ALMH TET UHIYKIUEH U TPU COMPUKOCHOBEHHH.

2. HccnenoBanue IeMCTBUS JIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U IUDJIEKTPUKH.

3. CoOopka u mpoBepka pabOThI ANMEKTPUUIECKON 1IN TOCTOSTHHOTO TOKA.

4. H3mepeHue u peryJupoBaHUE CUJIBI TOKA.

5. H3MepeHue u peryaupoBaHie HaNPSKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 PE3UCTOp, OT COMPOTUBICHUS
pe3ucTopa 1 HanpsLKEHUs Ha PEe3UCTOPeE.

7. OnbIThl, TEMOHCTPUPYIOUINE 3aBUCHUMOCThH 3JEKTPUYECKOTO COMPOTHBICHUS MPOBOJHUKA OT
€ro JJIMHBI, TUIONIa/Id IONIEPEYHOT0 CEUEHUs U MaTepHraa.

8. IlpoBepka mpaBuia CIOXEHUS HANPSDKEHUM MPU  MOCIEAOBATEIbHOM COEIMHEHHH JIBYX
pPE3UCTOPOB.

9. TlpoBepka mpaBuJa Jijisl CUJIbI TOKA IIPU MapauIeIbHOM COEIMHEHNU PE3UCTOPOB.

10. Onpenenenue pabOTHI JIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. Onpenenenue MOLUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJENIIEMOI HAa PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UJIYILIETO Y€pe3 JaMIIOUKy, OT HAIPsDKEHUS Ha HEl.

13. Onpenenenne KIIJI narpeBatensi.

14. UccnenoBanue MarHUTHOI'O B3aUMOJECHCTBUS IIOCTOSHHBIX MAarHUTOB.

15. VI3yueHue MarHuTHOTO TOJISI IOCTOSIHHBIX MArHUTOB MPU WX 0ObETUHEHUH U Pa3eliCHUN.

16. UccnenoBanue nelCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBUS KAaTYIIKA C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIKE.

18. 3y4yeHue aecTBUS MArHUTHOTO TOJIS HA IPOBOJIHUK C TOKOM.

19. KonctpynpoBanue u u3yuyeHue padoThl AJIEKTPOIBUTATEs.

20. U3mepenne KIIJI anekTpoaBUraTeIbHONM YCTAHOBKH.

21. OnBITHI IO UCCIAEAOBAHUIO SIBIICHUS JIEKTPOMAarHUTHOW MHAYKIUU: UCCIIEIOBAHUE U3MEHEHUI
3HAYCHUS U HAIPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexanuueckue siBJIeHHUA.



Mexanndeckoe JnBuxkeHue. MarepuanbHas Touka. Cucrema ortcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro JBHKECHUS. PaBHOMEPHOE MPAMOJIMHENHOE IBUKEHUE. HepaBHOMEpHOE TPAMOJIMHEHOE
nBuxkeHue. CpeliHssi © MTHOBEHHAsi CKOPOCTh TeJla IMPU HEPaAaBHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiMHEHHOe [BwkeHHe. CBoOomHoe mangeHue. OIbBITHI
[Nanunes.

PaBHOMepHOE nBMXKEeHHE MO OKpyx)HOCTH. Ilepron m yacrora oOpamienus. JIuneitHast U yrioBas
ckopocTH. LleHTpocTpeMHUTENBHOE YCKOPEHHUE.

IlepBoiii 3axkoH HproTona. Brtopoit 3akon Herorona. Tperumit 3akoH Hprotona. Ilpunumn
CyNEPIIO3UIUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: cuia TPEHMsI CKOJNB)KEHHUS, CHJIa TPEHHS IIO0KOS,
Jpyrue BUJbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpeHHe CBOOOAHOro majeHus. JBuxeHue
manet Bokpyr CousHia. [lepBas kocMuueckasi CKOpocTs. HeBeCOMOCTh U meperpy3ku.

PaBHOBecue MmarepuallbHON TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEpAOro Tema ¢
3aKpEIUIEHHON OCBIO BpalieHusa. MoMeHT cuibl. LIeHTp TsxkecTH.

Nmnynbec Tena. U3Menenue umnyibca. UMIynbe cuibl. 3aKOH COXpaHEHHs UMIYJibca. PeakTuBHOE
JBUKEHHE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBS3b dJHEPTHH U
pabotsl. [loTeHNManbHas SHEPTUs Tela, MOIHATOTO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHIInanbpHas YSHEPTHSI
cxarton npyxuHbl. KuHernueckas sHeprus. TeopemMa O KHHETHYECKOW SHEPTrUH. 3aKOH COXPaHEHUsS
MEXaHUYECKOW SHEPTHUH.

Hemoncmpayuu.

1. HaGnroneHre MEXaHHMYECKOTO ABM)KCHUS TEJIa OTHOCUTENILHO Pa3HBIX TE OTCUETA.

2. CpaBHEHHE MMYTEW U TPACKTOPUH IBUKEHHUS OJHOTO W TOTO K€ TeJIa OTHOCUTEIBLHO Pa3HbIX TN

OTCYETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSMOJIMHEHHOTO IBH>KCHHUS.

4. HccnegoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABUKEHUS.

5. HaOGmroneHue IBMKCHUS TEJa MO OKPY>KHOCTH.

6. HaOmroneHne MEXaHMYECKUX SBJICHHM, MPOUCXOAIINX B cUcTeMe oTcuéTa «Temexkay mpu eé

PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIIBHO KaOMHEeTa (DU3HKH.
7. 3aBUCUMOCTb YCKOPEHHUs TeJjla OT MAacChl Tela U IEUCTBYIOIIEH Ha HETO CHIIBI.
8. HabmroneHne paBeHCTBa CHII TPU B3aMMOJICHCTBHUH TEJl.
9. H3mMmeHeHue Beca Tena IPU YCKOPEHHOM JIBUKEHUU.
10. Ilepenaua umnysbca Npu B3aUMOAECUCTBUU TENl.
11. [IpeobpazoBaHusi SHEPTUHU NPU B3aUMOICHCTBUH TEIL.
12. CoxpaneHue uMnyabca Mpyu HEYNMPYromM B3auMOJICUCTBUH.
13. CoxpaneHne UMIyJabca IpU aOCOTIOTHO YIIPYTOM B3aUMOICHCTBUH.
14. HabnioieHne peakTUBHOTO JABHIKEHHUSL.
15. CoxpaHeHrne MeXaHHUECKOW YHEPTUU IPU CBOOOIHOM IaJICHUH.
16. CoxpaHeHue MEXaHMYECKOM SHEPTUH MPU JBUKEHUU TeJla MOJ ACHCTBUEM MPY>KUHBI.
Jlabopamopnuvie padbomot u onvimel.
1. KoHcTpyupoBaHue TpakTa AJid pa3roHa U JAJbHEUIIEr0 paBHOMEPHOIO JIBMXKCHUS LIApUKa WU
TEJICKKU.

2. OmpenaeneHne cpeHel CKOPOCTH CKOJIBKECHHS OpyCcKa WM JBKCHHUS IIapuKa MO HAKIOHHON
IIJIOCKOCTH.

3. OmnpeneneHue yCKOpEHUs Teja MPU PaBHOYCKOPEHHOM JBUKEHUU 110 HAKJIOHHOM IJIOCKOCTH.



4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUXKEHHU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rUMOTE3bl: €CIM MPH PABHOYCKOPEHHOM JIBHXKEHHMU 0€3 HauyalbHOM CKOPOCTH MyTH
OTHOCSTCS KaK psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE IIPOMEKYTKA BPEMEHHU OJMHAKOBBI.
HccnenoBanne 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKCHMSI OT CHJIBI HOPMAJIBHOTO JABJICHMS.
Omnpenenenne kodhHUIIMEHTa TPEHUS CKOJIBLKCHHSL.
Omnpenenenue KECTKOCTU NPYKUHBI.
Omnpenenenue paboOThl CUJIBI TPEHUS NPH PABHOMEPHOM JIBUKEHUHU TeNa 10 FOPU3OHTAIBHOU
MOBEPXHOCTH.

10. Onpenenenuie paboThI CUIIBI YIIPYTOCTH NP MOABEME Ipy3a C UCIOJIb30BaHUEM HEMOIBH)KHOTO

Y TIOABMKHOTO OJIOKOB.

11. NU3ydyeHue 3aKkOHA COXpPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJe0aHus U BOJIHBI.

KonebarensHoe npmxenne. OCHOBHBIC XapaKTEPUCTUKH KOJeOaHHI: IEPUO/I, YaCTOTa, AMIUIUTY1A.
MareMaTHuecKuil ¥ MY KUHHBIA MasTHUKU. [IpeBpaiiennue sHepruu npu Kojae0aTeaTbHOM JABHKECHHH.

O o

3aryxatomue koyiebanus. BeiHykaennbie konebanus. Pesonanc. Mexannueckue BoiHbL. CBOMCTBA
MEXaHW4YeCKUX BOJH. IIpomonbHble W momepedHble BOJHBL.  [[IMHA BOMHBI M CKOPOCTh €€
pacrpocTpaHeHus. MexaHu4ecKue BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3BYyK U yIbTPa3BYK.
Hemoncmpayuu.
Hab6nronenue konebanuii Te Mo 1eHCTBUEM CHIIBI TSDKECTH M CHITBI YITPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
Habmroienre BEIHYK/ICHHBIX KOJIeOaHU U pe3oHaHca.
PacnpocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtoienue 3aBUCHMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. Axyctuueckuil pe3oHaHC.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue 4aCTOTHI ¥ EPHO/IA KOJICOAHMI MAaTEMAaTHIECKOTO MasTHHUKA.
2. OmpeneneHne 4acTOTHI U TIEPHO/1a KOJICOaHUH IPY>KUHHOTO MasiTHUKA.
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3. HccnemoBaHue 3aBUCHMOCTH TEpHOAa KOJNEOAaHUI MOJBEHIEHHOTO K HHUTU T'py3a OT JUIMHBI
HUTH.

4. MHccnenoBaHue 3aBUCUMOCTH TIEpHOJIa KOIeOaHHi MPYKMHHOTO MasiTHUKA OT MacChl rpys3a.

[TpoBepka HE3aBUCHMOCTH MEepHo/ia KoyiebaHui rpy3a, MOJBEIIEHHOTO K HUTH, OT Macchl rpysa.

6. OnbIThl, AEMOHCTPHUPYIOIIUE 3aBHCHUMOCTb IMEpHOJa KOJICOAHUH MPYKUHHOTO MAasiTHUKA OT
MAacChl Ipy3a U KECTKOCTHU IIPYKUHBI.

7. W3mepeHue yCKOpeHHUs: CBOOOIHOTO MaCHUSI.

Paszgea 10. DiaekTpOoMarHuTHOE MOJI€ M DJIEKTPOMArHUTHbIE BOJIHBI.

3H€KTpOMaI‘HI/ITHOG II0JIC. 3H€KTpOMaI‘HI/ITHBIe BoaHLI. CBOHCTBa OJICKTPOMArHuTHBIX BOJIH.

e

[[Ixana 3neKTpOMarHUTHBIX BOJIH. VCOIb30BaHe 3JIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.
DleKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoiHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.

1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BoaHoBBIE CBOMCTBaA CBETA.

Jlabopamopuwvie pabomot u onvimel.

1. M3ydyeHue CBOMCTB JIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO MOOUIILHOTO TenedoHa.
Pasznen 11. CBeToBLI€e IBJICHHUS.



JlyueBasg monenps cBera. Mctounuku cBeta. IIpsiMonuHeitHOe pacnpocTpaHeHUE CBETa. 3aTMEHMS

Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnienne cBeTta. 3akoH mpenomiieHus cBeTa. lloHOE BHYTpeHHee OTpaK€HUE CBETa.

Hcmons30BaHue MOJHOTO BHYTPCHHETO OTPAXKCHHUA B OIITUYCCKUX CBETOBOAAX.

Jlunza. Xon mydeit B muH3e. OnTudeckas cuctema Qoroarmapara, MUKpPOCKOIIa U Tejeckorna. [ a3

KaK OIITHUYCCKasa CUCTEMA. BJII/IBOpyKOCTB " JAJIbHO30PKOCTD.

Paznoxenne OGemoro cBera B crnekTp. OmbiTel HpioToHa. CroKeHHE CHEKTPAIBHBIX I[BETOB.

Hucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE pacpOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.

[Ipenomnenue cBera.

Onrtuyeckuii CBETOBO/I.

Xon yueit B coOuparomiei JuHse.

XoJ Tydeil B pacCEerBAIOIIICH JIMH3E.

[Tomyyenue n300pakeHUIA ¢ TTOMOIIBIO JIMH3.

9. Tpunuun peiicTBus GoToanmapara, MUKpPOCKOIIA M TEJIECKOTIIA.

10. Mopnensb rinasa.

11. Paznoxenue 6eoro cBeTa B CIIEKT).

12. TTonmyyeHue 6€0T0 CBETa MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTHU yTIJla OTPAXKEHHUS CBETOBOTO JIyda OT yrijia MajeHHusl.

2. V3yueHue XapakTepUCTUK U300paKeHUS MPeIMETa B IIJIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCMMOCTH yIJla MPEJOMIIEHHS CBETOBOIO JIy4ya OT yIJla MaJeHUs Ha TPaHULE
«BO31YX—CTEKIJIO».

4. TlomyueHue n300pakeHU C TTOMOIIBIO COOMPAIOIIEH JTNH3HI.

5. Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONITHYECKOU CHUJTBI COOMPAIOIICH JIMH3BI.
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OnBbITHI O Pa3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnbITH IO BOCTIPUATHIO I[BETA MIPEIMETOB IPHU UX HAOIIOJCHUN Yepe3 [IBETOBbIC (PHIIBTPHI.
Pa3znen 12. KBanToBble sIBJIEHHUS.
Onbiter Pesepdopna m mimanerapHas mojaenb aroma. Mogens aroma bopa. Hcnyckanuwe u

MOTJIOIIEHHE CBeTa aTOMOM. KBaHThI. JIMHEeHYaThIe CIEKTPBI.

PagnoaktuBHOCTh. Anb(a-, 6era- u ramma-usinydeHus. CtpoeHue aTtomHoro snapa. HykiaonHas

MOJEJIb aTOMHOTO siipa. M3oromnsl. PagroaktuBHble npeBpaienus. [lepuon nomaypacnanga aTOMHBIX SAEP.

saaep.

SnepHble peakuyy. 3aKOHBI COXPAHEHUS 3apsiI0BOIO0 M MACCOBOT'O YHCEI. DHEPTUs CBS3H ATOMHBIX
CBs3b Macchl U dHepruu. Peakiuu cunte3a u nenenus saep. Mcrounuku sneprun ConHua u 3BE371.
Snepnas sHepreTuka. JIeHCTBUS paJuOAKTUBHBIX U31yYECHUN HA KUBBIE OPraHU3MBI.
Hemoncmpayuu.

CrexTpsl U3JIy4eHHUS U TOTJIOLIEHHUS.

CrexTpsl pa3IM4yHbIX T'a30B.

CnexTp Bogopo/a.

Habmionenue TpekoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3UPYIOMIUX U3Ty4YCHUM.

Perucrpanus nznydeHus: IpUpOAHBIX MUHEPAJIOB U IMTPOTYKTOB.

Jlaﬁopamopnue padomul u onvimol.

S



1. HaGmroneHue CTUIONTHBIX U JIMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnepoBaHuMe TpPEKOB: H3MEPEHUME DSHEPIMM 4YacTHULBI 10 TOPMO3HOMY IyTH (IO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (hOHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO--0000IIAOIIMIA MOAYJIb TpeIHa3HAuYeH [UIi CUCTEeMaTH3alMi M 000O0IIeHUs
NPEIMETHOTO COJCP)KAaHUS U OIbITa JESATEeIbHOCTH, MPHOOPETEHHOrOo IPH HM3YYEHHWH BCEro Kypca
¢bu3nky, a Takke ANA TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY O3K3aMeHy IO (u3uke ais
00ydJaronuxcsi, BEBIOpABIINX 3TOT y4eOHBIN MpeIMeT.

[Ipy m3ydyeHHM NaHHOTO MOAYJIA PEaIU3YIOTCS U CHUCTEMAaTU3UPYIOTCS BUIBI IEATEIbHOCTH, HA
OCHOBE KOTOPBIX 00€creunBaeTcs JOCTI)KEHHE TMPEIMETHBIX M METalpeAMETHBIX IUIAaHUPYEMBIX
pe3ynbTaToB 00y4YeHUs, POPMHUPYETCS €CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METO/IOB
UCCJIEIOBAHMSI SIBIICHUHM MPHUPOABI U TEXHUKH, OBIAJCHUE YMEHUAMU OOBICHATH (PU3MUECKHE SBICHMUS,
IIPUMEHSIS IOJTYYEHHBIE 3HAHUS, pEIIaTh 3a/1a4M, B TOM YUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATIBHO AEATEIBHOCTHBIM XapakTep AAHHOIO paszeia peanu3yercs 3a CYET TOro, 4ro
oOyuaroluecs BBIMOIHSIIOT 3aJaHusl, B KOTOPhIX UM MpeJIaraeTcs:

HAa OCHOBE IOJYYEHHBIX 3HAHUN pAClO3HABaThb M HAYYHO OOBSCHATH (U3UYECKUE SBJICHUS B
OKpYKarolle IPUPOI€ U MOBCEIAHEBHOMN KU3HU;

UCIIOJIb30BaTh HAyYHBIC METOABI UCCIIEAOBAHUS (PU3NYECKUX SBICHUN, B TOM YHCIE IS IPOBEPKH
TUIIOTE3 U MOJIYYEHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBI HamOOJee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH, HaIllpUMep,
IPAKTUYECKOI0 MCIOJIb30BaHUS PA3IUYHbIX MCTOYHMKOB 3HEPTMM HAa OCHOBE 3aKOHA IPEBpAIIECHUS U
COXPaHEHMsI BCEX U3BECTHBIX BUIOB SHEPTUHU.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenne ¢u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO Ha JIOCTHIKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.
B pesynbpraTe m3ydeHus (U3MKM HA YpPOBHE OCHOBHOI'O OOIETr0 OOpa3oBaHUS y OOydYarOIIETroCs
OyayT chOpMUPOBAHBI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTaThl B YACTH:
e 1) maTpHOTHYECKOr0 BOCIIMTAHMS:
® - IPOSIBJICHHE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3MUECKOIN HAYKU;
® - [ICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHIUCKUX YUEHBIX--(PU3UKOB;
e 2) rpasKIaHCKOro U IyXOBHO-HPABCTBEHHOT0 BOCIMTAHUS:
® - TOTOBHOCTb K aKTUBHOMY YYacCTHUIO B OOCYXJICHUU OOIIECTBEHHO 3HAUUMBbIX U 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C TPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHUIN (PU3UKH;
® - OCO3HAaHUE BAXKHOCTU MOPAIbHO--3TUYECKHUX MPUHIUIIOB B JEATEILHOCTH YUEHOTO;
e 3))3CcTeTHYECKOr0 BOCIIUTAHMSI:
® - BOCHPHUATHE ICTETHUYECKUX KayecTB (PM3MUECKOIN HAyKH: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TJAKOHUYHOCTH;
® 4) HIEHHOCTH HAYYHOI0 MO3HAHUSA:
® - OCO3HAHME LIEHHOCTH (PU3MYECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTa IMO3HAaHWS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUN, BAXKHEHIIIEH COCTABIISIIONICH KYIbTYPHI;
® - pa3BUTHE HAy4HOM JIF0O03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENbCKOMN AeATEIbHOCTH;



e 5) ¢popmupoBaHNSs KYJIbTYPbI 310POBbS M IMOIHOHAJIBLHOIO 0J1aronoJIyYms:

® - OCO3HAaHME IIGHHOCTH O€30macHOro oOpasza XKM3HM B COBPEMEHHOM TEXHOJOIMYECKOM MHUPE,
BRXHOCTH IpaBUI O€30MaCHOr0 MOBEJCHMsI Ha TPAHCIOPTE, HA J0pOrax, ¢ J3JIEKTPUYECKUM U
TEIUIOBBIM 00OPYZOBaHUEM B JJOMAIIIHUX YCIOBHSIX;

e - c(hopMUPOBAHHOCTH HaBbIKa pedUIEeKCUH, IPU3HAHKUE CBOETO MIPaBa Ha OUIMOKY U TAKOTro e MpaBa y
IPYTOTo 4€JI0BEKa;

e 6) TPyA0BOr0 BOCIIUTAHMSA:

® - AKTUBHOE Yy4YaCTHE€ B pEIIEHUM MpaKTHYECKUX 3aJad (B paMKax CeMbH, 00pa3oBaTeIbHOMI
OpraHu3alyM, Topoja, Kpas) TEXHOJIOTHYECKON M COLMAIbHOM HANpaBIEHHOCTH, TPEOYIOLUINX B TOM
quclie ¥ PU3NISCKUX 3HAHMIA,

® - MHTEpeC K MPaKTUYECKOMY U3YUEHHIO IPO(PECCHi, CBI3aHHBIX C (PU3UKOM;

e 7)3KO0JIOTHYeCKOT0 BOCIIUTAHUS:

® - OpUEHTaLUs Ha NMpPUMEHEHUe (PU3MUECKUX 3HAHMH JJIs pelIeHMs 3ajad B 00JacTH OKpYXkarolieil
Cpelbl, IUTAHUPOBAHMS IIOCTYIIKOB M OLICHKH MX BO3MOJKHBIX IIOCIEACTBHN I OKPYXKAIOLIEH CPENbI;

® - OCO3HaHUE II00ATBHOI0 XapaKTepa HKOJIOTUUYECKUX MTPOOIIEM U IyTell UX pellieHus;

e §) azanTanuy K U3MEHSIOIHUMCS YCJAOBHAM COLMATBHON U IPHPOAHOI cpeabl:

e - NOTPeOHOCTh BO B3aWMOJICHCTBUM TPH BBINOJHEHHHM HCCIEIOBAHUNH W TNPOEKTOB (HU3NUECKOM
HAIIPABJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAaHUSAM JIPYTHX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NIPAKTUUECKYIO AESITEIbHOCTD;

e - noTpeOHOCTh B (POPMHPOBAHWU HOBBIX 3HAHHWMA, B TOM 4uclie (OpMyIHpOBaTH UICH, MOHSITHUS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaxX U SIBJICHUSX;

® - OCO3HaHUE JePHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DUBUKH;

® - [IJJAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

® - CTpEeMJICHHE AHAIM3HPOBATH U BBIABIATH B3aMMOCBSI3U IMPUPOJBI, OOIIECTBA M SKOHOMHMKH, B TOM
YHCIIe ¢ UCTOJIb30BaHUEeM (PU3NYECKUX 3HAHUM;

® - OICHKAa CBOMX JACUCTBUI C y4€TOM BIIMSHUS HA OKPYKAIOUIYIO CPEIy, BO3MOXKHBIX TNTOOAIBHBIX
IIOCJIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBOeHUs MpOrpaMMbl Mo (U3KMKE Ha YpOBHE OCHOBHOI'O OOIIEro OOpa3oBaHHS y
oOyuaromierocst OyayT copmMupoBaHbl MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE TT03HaBaTebHbIE
yYHHUBEpCcaJbHble y4deOHbIE JEWCTBUSA, KOMMYHHMKATHBHBbIE YHHBEpCaJlbHble YdeOHble JeHCTBUS,
PETyIATUBHBIE YHUBEPCAIbHBIE YIeOHBIC TCHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeliCTBUS

ba3oBble Joruyeckue JeMcTBUA:
® BBIABJIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKNA OOBEKTOB (SIBICHHH ),
e YCTaHABJIMBATh CYIIECTBCHHBIM MPHU3HAK KiaccHu(PUKalUM, OCHOBAHUSA JUIsl OOOOIIECHUS W
CpaBHEHMUS,
® BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUMs] B paccMaTpHBaeMbIX (akTax, MJaHHBIX H
Ha6JIIOI[eHI/I$IX, OTHOCIIINXCA K (bI/IBI/I‘IeCKI/IM SABJICHUSAM,



BBIABJIATE NPUYUHHO--CJICACTBCHHLIC CBA3U IIPU U3YYCHUU (bI/ISI/I‘IeCKI/IX SIBJICHUU U mponeccos,
JeNaTh BBIBOJBI C HWCIOJB30BAHWEM JICAYKTUBHBIX ¥ HMHIYKTUBHBIX YMO3AKJIIOUCHHH,
BBIIBUT'aTh TUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘IGCKI/IX BCJINYHH,

CaMOCTOSITENIbHO BBIOMpATh CHOCO0 perieHus: y4eOHOW (M3MYEeCKOr 3amaun  (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB PEIICHUs, BEIOOP HAMOOJIEe MOIXOSAIIET0 C YYETOM CaMOCTOSITEITLHO
BbI/IEJICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBHUA:

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI NHCTPYMEHT [TIO3HAHMS;

IPOBOJUTH IO CAMOCTOSTENIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXHBIH (QHU3NUecKuit
9KCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNEe PU3NYECKOTO SIBICHHUS;

OLICHMBaTh Ha NPUMEHHUMOCTb M JOCTOBEPHOCTh HMH(OPMAIUIO, MOJIYYCHHYIO B XOJ€
HCCIIEIOBAHUS UJIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpPMYIHpOBaTh OOOOIIEHNST W BBIBOJABI IO pPE3yJIbTaTaM IMPOBEAEHHOTO
HAOJI0/IEHUS, ONBITA, UCCIIEIOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIee pa3BUTHE (U3MYECKHX MPOIECCOB, a TaKkKe
BBIIBUTaTh MPEINON0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTh PA3UYHBIC METOJIbI, HHCTPYMEHTHI ¥ 3allPOCHI TIPU MTOUCKE M 0TOOpEe MHPOPMALIUU
WIN JaHHBIX ¢ YYETOM MPEIIOKEHHON yueOHo# pusnueckoii 3a1auu;

aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH WHPOPMAIIMIO PA3THYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

CaMOCTOSITEIbHO  BBIOMpATh ONTHUMaJIbHYI0 (opMy TpenctaBlieHuss HWHpopManuu u
WLUTIOCTPUPOBATH pPEIIaeMble 3a]]a4i HECIOKHBIMU CXEeMaMH, TharpaMMaMy, HHOU rpadukoii u
nX KOMOWHAIUAMU.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

B X0J/I¢ OOCYXJIEHHUs y4eOHOTrO Marepuaia, pe3yiabTaTOB JIAOOPATOPHBIX PabOT M TPOEKTOB
3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOW TE€Mbl M BBICKAa3bIBaTh WJIEU, HAllEJICHHbIE HA
peleHre 3a7a9u 1 MoJIepKaHue 0J1aroKenaTeTbHOCTH OOIECHUS;

COTIOCTABJISITh CBOM CYXICHHSI C CYKICHUSMHU IPYTUX YYaCTHUKOB Juanora, oOHapyXUBaTh
pa3iuyre U CXOJICTBO MO3HIINIA;

BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

NyOJIMYHO MPEACTaBIATh PE3yNbTaThl BHINOJHEHHOTO (DU3MUECKOTrO OIbITa (IKCIEpUMEHTA,
UCCJIEI0BAHMS, IPOEKTA);

MOHMMATh M UCIOJB30BaTh MpEUMyIIecTBa KOMaHAHOW M HMHIWBUIYAIbHOM pPabOTHI MpH
peLIeHUH KOHKPETHON (PU3NUECKOil TpoOIIeMbl;

NPUHUMATD 1I€JTH COBMECTHOM JEsTeNbHOCTH, OPraHU30BBIBATh JEUCTBUA MO €€ JOCTUKEHUIO:
pacmpenensiaTs poiid, 00CYKIaTh MPOLECChl M PEe3ylbTaThl COBMECTHON paboThl, 00001IaTh
MHEHHS HECKOJIbKUX JTIOACH;

BHITIOJHATh CBOKO 4YacTh pPabOTHI, JOCTHras KauyeCTBEHHOTO pe3ylbTara II0 CBOEMY
HAIPAaBJIEHUIO U KOOPAUHUPYS CBOU JEUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMMH TPOAYKT IO KPHUTEPHUSM, CAMOCTOSITEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS



Camoopranuszanms:

BBIABIIATH INPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX, TpeOyroIIUX I PpeIIeHUs
¢u3nUecKux 3HaAHUH;

OPUEHTHPOBAThCSI B PA3IMYHBIX MOJIXOAAX NMPHUHATUSA PEUICHUH (MHIUBHIYyalbHOE, NPUHATHE
pelleHus B IpyMIie, IPUHITHE PEILICHUI TPYIIOoN);

CaMOCTOSITEJIbHO ~ COCTaBJIATh QJITOPUTM  pelieHus (U3UYecKOM 3ajaud  WIM  IUIaHa
UCCIIEIOBaHUSL €  Y4ETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeiaracMble BApUaHThI pEIICHU;

JienaTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

JlaBaTh aJICKBaTHYIO OIICHKY CUTYallUX U MpeasaraTh IIaH e€ n3MEeHEHMS;

OOBSICHATH IPUYHHBI TIOCTHKEHUS (HEIOCTUIKECHUS) PE3yIbTaTOB ACATEIbHOCTH, AaBATh OLIEHKY
npuoOpeTEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS (PU3NIECKOTO
WCCJIEJIOBAaHHUS WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIMXCS CHTYaIUi,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBHSIM;

CTaBUTH ce0s1 HA MECTO JPYroro 4eioBeKa B XOJE CIOpa MM JUCKYCCHM Ha HAYYHYIO TeMY,
HOHMMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTrOro;

IpU3HaBaTh CBOE MPaABO Ha OUIMOKY NpHU pelieHNH GU3NUYECKUX 3a7ad WIK B YTBEPKICHUAX Ha
Hay4YHBIC TEMBI M TAKOE K€ ITPaBO JPYTOro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHniy o0y4enust B 7 kJiacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaXKaTh
c(OPMHPOBAHHOCTD y O0yYAIOIINUXCSI YMEHHU:

UCIIOJIb30BaTh MOHATHS: (U3MUECKHEe U XUMHUYECKHe SBJICHMs, HaOJIOJeHHE, SKCIIEPUMEHT,
MOJIeIb, THUMOTE3a, €AUHUIBI (PU3UUYECKUX BEJIWYHMH, aTOM, MOJIEKYJA, arperatHble COCTOSHUS
BemecTBa (TBEpAOE, JKUIKOE, Tra3zo00pa3zHOe), MEXaHHUECKOe JBUKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TpaeKTopus, paBHOACHCTByIomas cuia, nedopmanus
(ympyrasi, IacTU4ecKas ), HEBeCOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuath sBieHus (Aud@ysus, TemaoBoe ABMKCHHE 4YaCcTHUIl BEIIEeCTBA, pPaBHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JIBUKEHHE, MHEPLHUs, B3aUMOJICHCTBUE TEJ, PaBHOBECHE TBEPIBIX
TEJ € 3aKpEIIEHHONW OCBIO BpallleHus, Iepejada JaBICHUs TBEPABIMU TEJIaMU, )KMJIKOCTSIMU U
razamu, arMoc(epHoe IaBlieHHE, IUIaBaHHE TeJ, NPEBpALICHUS MEXaHHMYECKOW SHEPruu) IO
OMMCAHUIO HMX XapaKTepHBIX CBOICTB M Ha OCHOBE OIbBITOB, JIEMOHCTPUPYIOUIMX JIaHHOE
(bu3HYecKoe SBICHHUE;

pacrno3HaBaTh MPOSBICHUE HU3YYCHHBIX (DU3MUECKUX SIBICHUN B OKpYXKAlOUleM MHUpPE, B TOM
ymciie (pU3NYEcKHe SIBICHUS B MPUPOJE: MPUMEPhl JBUKEHUS C Pa3IUYHBIMU CKOPOCTSIMHU B
JKUBOM W HEXKMBOW IPUPOJE, IECUCTBUE CHUIIBI TPEHUS B IPUPOAEC U TEXHUKE, BIIMSHUE
aTMOC(EepHOTro JaBJICHUS Ha JKUBOM OpraHusM, IJIaBaHUE PHIO, pbIYard B TEJI€ YEIOBEKa, MPU
9TOM NEPEeBOAUTH MPAKTHYECKYI0 3aqadyy B y4eOHYIO, BBIIEISATh CYIIECTBEHHbBIE CBOMCTBA
(mpu3Haky) pU3NUECKUX SBJICHUN;

ONKCHIBATh H3y4YCHHBIC CBOMCTBA Tel W (PU3MYECKUE SBICHUS, HCHONB3YysA (QU3NYecKue
BEJIMYMHBI (Macca, 00bEM, MJIIOTHOCTh BELIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEAHSAS CKOPOCTH,



CWJIa yIIPYrOCTH, CUJIa TSDKECTH, BEC Tella, CUjla TPEHUs, JaBieHue (TBEPIOro Tena, KUIKOCTH,
ra3a), BBITAJKMBAIOIIAs CUJIa, MeXaHWdeckas paboTa, MOIIHOCTh, TUIEUO CHJIBI, MOMEHT CHIIBI,
KOX((UIIMEHT TMOJIE3HOTO JCUCTBUS MEXaHM3MOB, KHHETHYECKas W MOTCHIMATbHAS YHEPTHs),
IpU ONUCAHUU TMPABUWIBHO TPAKTOBAaTh (M3UUECKUNH CMBICI HCIOJIb3YEMbIX BEIMYWH, HUX
0003Ha4YeHHs] ¥ €IUHULBI (PU3NYECKUX BEJIUYUH, HAXOAUTH (POPMYIIbI, CBA3BIBAIONINE JAHHYIO
(U3HYECKYIO BEIMYUHY C IPYTUMH BETMYHMHAMH, CTPOUTH TPaQUKH H3y4YEHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIIUYMH;

XapaKTepU30BaTh CBOWCTBA TeN, (U3UYECKUE SIBICHUS M TPOIECCHI, HCIOIB3Yys MpaBuia
CJIOKEHUS CHJI (BIIOJIb OJTHOM TpsiMoi), 3aKoH I'yka, 3axoH [lackans, 3akoH Apxumena, mpaBuiio
paBHOBecHs ppluara (0J10Ka), «30J10TOE MPABUII0» MEXAaHHUKH, 3aKOH COXPAaHEHUSI MEXaHUYECKOI
DHEPruM, TpPU OTOM JaBaTh CIIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U 3alUCBIBATH €T0
MaTEeMaTUYeCKOEe BHIPAXKEHUE;

OOBSCHATh (PU3WYECKUE SBIICHUS, MPOIECCHl U CBOWMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYMHHO--CIECJACTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ OMOpor Ha 1—2 M3y4EeHHBIX CBOMCTBA
buznyecKux SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacu€THbE 3a7aud B 1—2 AeWcTBUS, MCHONB3YS 3aKOHBI U (DOPMYIBI, CBSI3BIBAIOLINE
¢dusnyeckue BEIMYMHBI: HA OCHOBE aHAlM3a YCJIOBUS 3a/laydl 3alUChIBATh KPaTKOE YCJIOBHE,
MOJCTABIATh (U3MUYECKUE BEIUMYUHBI B (HOpPMYNIBl U MPOBOJUTH pPACUYETH, HAXOAWTH
CIIpaBOYHBIC JaHHBIE, HEOOXOIMMBIC IJI PEIICHUs 3a/ad, OIEHUBATh PEATUCTHUYHOCTH
MOJTYYCHHOW (PU3MUECKON BEIMUNHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIMTH MPH MOMOIIU (U3UUYECKUX METO/IOB, B
ONMCAHUU MCCIIEIOBAaHUS BBIACIATH MPOBEPAEMOE MPENIooKeHne (TUIOoTe3y), pa3indarb U
MHTEPIPETUPOBATH MOJIYYEHHBIN pe3ybTaT, HAXOAUTh OUIMOKHM B XOJI€ OIBITA, JIeJaTh BbIBOIBI
0 €r0 pe3yJibTaTaM;

MPOBOAMUTH OMNBITHI MO HAOMIONEHUIO (DU3MYECKUX SIBICHUN WM (U3MYECKUX CBOMCTB TeN:
dbopMyITHUpOBaTh TMPOBEpPSEMbIC MPEANOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOBL;

BBITIOJHATh MPSAMBbIE HM3MEPEHHSI PACCTOSHUS, BPEMEHH, MacCchl Tena, 00bEMa, CHIIBl H
TEMIEPATYpPhI C UCIIOJIB30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aIUCHIBATH MOKAa3aHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHON MOTPENTHOCTA U3MEPECHHUH;

MPOBOJIUTHh HWCCIEAOBAaHUE 3aBUCHMOCTH OJHOW (DU3WYECKOW BEIWYMHBI OT JPYroul c
HCIOJIb30BaHUEM MPAMBIX U3MEPEHHUM (3aBUCUMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Teia OT
BPEMCHH JBW)KCHHS TElla, CHUJIbI TPEHHUS CKOJBXKEHHUS OT Beca Tela, KauecTBa 0OpaboTKH
MOBEPXHOCTEN TEN U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEI, CUJIBI
YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BBITAJIKUBAIOIIEH CUJIbI OT 00bEMA MOTPYKEHHOW YacTH
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO TIOTPYXKEHO TEJNO, YCIOBUW TIABaHUsS TEJ, YCIOBHA PaBHOBECHsS pbluara u OJIOKOB),
y4acTBOBaTh B TUIAHUPOBAHUM Y4YEOHOTO HCCIIEIOBAaHUS, COOMPATh YCTAHOBKY U BBHIMIOJTHSTH
U3MEpEeHUs, Clelys NpelIoKEeHHOMY IUIaHy, (QUKCUPOBAaTh pe3ylbTaThl MOJy4YEHHOM
3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BUJAE MPENJIOKEHHBIX TalOnull U TpaduKoB, AeaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBAHUS;

MPOBOJANTH KOCBEHHBbIE M3MEpeHUsl (PU3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA KHUAKOCTU U
TBEPJOTO Tella, CWJIa TPEHUS CKOJBXEHUsS, JABJICHHE BO3AyXa, BBITAJKUBAIOIIAS CHUJIA,
NEHCTByIOMIAs HA TOTPYXKEHHOE B JKUIAKOCTh TeNo, KOA(D(HUIIMEHT MONIe3HOTO JeHCTBUS



MPOCTHIX MEXaHU3MOB), CIEeAys NPEIIOKEHHOW HHCTPYKIMHU: MPU BBHIMOIHEHUH H3MEpPEHUil
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BHIYUCIIATH 3HAYEHHUE HCKOMON BEJIMYHHBI,
coOJr01aTh MpaBuiia TEXHUKHA 0€301TaCHOCTH IIPH padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;
yKa3bIBaTh MPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB: BEChl, TEPMOMETD,
JMHAMOMETP, COOOIIAIONIUECS COCYIbI, OApPOMETp, phlyar, MOABMKHBIA M HEMOABMKHBINA OJIOK,
HaKJIOHHAS IJIOCKOCTb;

XapakTepu30BaTh MPHUHLUIBI JCHCTBUS HM3YYEHHBIX NMPHOOPOB M TEXHHUYECKUX YCTPOMCTB C
OMopoil Ha WX omnucaHus (B TOM 4YHCIE: NOIIMIHUKH, YCTPOMCTBO BOJOIPOBOJA,
TUAPABIMYECKUI TPEcc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCHOJb3Ys
3HaHUS O CBOMCTBax (U3MUYECKUX SBJICHUM W HeoOXoaumble (U3UYECKHUE 3aKOHBI |
3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEpPHI (HAXOAUTh MH(GOPMALMIO O MPUMEpPAX) MPAKTUYECKOTO HCIOIb30BAHUS
¢u3nUecKuX 3HAaHUHM B MOBCEIHEBHOM KHU3HM 17151 o0ecrieyeHus 0e30MacHOCTH NP 00paIieHuu
¢ mpubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3/I0pPOBbS M COOJIIOEHUS HOPM
9KOJIOTMYECKOI0 IOBEJICHUS B OKPYKAIOILIEH cperie;

OCYIIECTBIISAITh OTOOP MCTOYHMKOB HMH(popmanuu B VHTepHETE B COOTBETCTBUU C 33JaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCA 3HAHUM M MyTEM CpaBHEHMS Pa3INYHBIX
UCTOYHUKOB BBIJICNIATE MHPOPMALIUIO, KOTOpasi SBJISIETCS MPOTHBOPEYMBON HIIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh TPH BBINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIONYJSIPHYIO JIUTEpaTypy
(GU3MUeCKOro Ccopep)KaHus, CIPaBOYHBIE MaTepuaibl, pecypchl cetu VIHTepHeT, BilalueTh
npuéMaMyl KOHCIEKTHUPOBAaHUSI TEKCTa, mpeoOpa3oBaHUs HMH(OpMalMM U3 OJHOM 3HAKOBOI
CUCTEMBI B IPYTYIO;

co3iaBaTh COOCTBEHHbIE KpaTKHW€ MHCbMEHHBIE W YCTHBIE COOOIIEHUsS Ha OCHOBe 2-3
UCTOYHUKOB MHPOpMAIKN (PU3NUECKOrO COAEpKaHUs, B TOM YHUCIIEe MyOINYHO JeNlaTh KpaTKue
coOOIIeHNs O pe3yabTaTax IMPOEKTOB MM Y4eOHBIX HCCIIEAOBAaHUM, MPU 3TOM TPaMOTHO
UCIIOJIb30BaTh U3yUYCHHBIN MOHATUHHBIN anmapar Kypca (pHU3UKH, COIMPOBOXKIATh BHICTYIUICHUE
MpE3EHTALNEH;

IIPY BBITIOJTHEHUHU Y4EOHBIX NMPOEKTOB U UCCIIEAOBAHUM pacnpeaesaTh 005S3aHHOCTH B IPYIIIE B
COOTBETCTBUU C IOCTaBJIEHHBIMU 33JayaMH, CJIEJUTh 3a BBIIOJHEHUEM IUIaHA JEHCTBUIA,
aJICKBaTHO OLIGHUBATh COOCTBEHHBIM BKJIAJ B JIEATENIBHOCTh TPYIMIbI, BBICTPAUBATh
KOMMYHHKaTHBHOE B3aUMOJCHUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIINX.

K koHIiy o0y4yeHus B 8 kJjiacce mpeaMeTHBIC Pe3y/IbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAKATh
c(hOpMHUPOBAHHOCTH Y OOYUAFOIINXCSI YMEHHM:

UCTIOJIF30BaTh TIOHSTHSI: Macca M pa3Mepbl MOJICKYJI, TEIJIOBOE JIBUKCHHUE aTOMOB M MOJIEKYI,
arperaTHpIC COCTOSTHHSI BEIIECTBA, KPHUCTAUTMYECKHE W aMOop(HBIC Tena, HACHIIECHHBIA |
HEHACBIIICHHBIA I1ap, BIAXHOCTb BO31yXa, TEMIIEPAaTypa, BHYTPEHHssS JHEPrus, TEIJIOBOU
JBUraTelb, J3JEMEHTApHBIA JJIEKTPUYECKUN 3apsifl, JJIEKTPUYECKOE II0JIe, IPOBOJHUKH U
TIVDJICKTPUKH, TIOCTOSTHHBIN 3JICKTPUIECKAN TOK, MATHUTHOE TT0JIE;

pa3nuyath SBJICHUS (TEIUIOBOE pacIIMpEHUE U CxKaTHe, TeIuionepeada, TeIIoBOe paBHOBECHE,
CMauyuBaHKe, KaWUIPHBIC SBJICHUS, MCTIApEHHE, KOHICHCAIUS, TUIABJICHNE, KPUCTATU3AIUs
(oTBepaeBaHME), KHIICHHE, Teruionepeaada (TEIUIONPOBOJIHOCTh, KOHBEKIIUS, W3JIYYCHHE),
DJIEKTPU3ALUS TEJ, B3aMMOJCHCTBHE 3apsioB, NEHCTBUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHHC, BSaHMOI[eﬁCTBHG MAarHuToOB, I[eﬁCTBHe MArauMTHOIO I0JIs1 Ha MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsE MHIYKIIKS) TI0 ONMHACAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;



pacrio3HaBaTh MPOSIBIICHHE H3YyYCHHBIX (U3MUECKUX SIBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM
yucie GU3NUEcKue SIBIEHUS B IPUPOJE: TOBEPXHOCTHOE HATSKEHUE U KalWJUIAPHBIC SIBICHUS B
pUpoie, KpUCTAILIBI B Ipupoe, u3nydeHue ColHia, 3aMep3anue BOA0EMOB, MOPCKUE OpH3HI,
oOpa3oBaHHe pOCHI, TyMaHa, WHes, CHera, OJEKTpUYECKHE SBIEHHS B aTMmocdepe,
UIEKTPUUYECTBO KMBBIX OPraHU3MOB, MarHUTHOE II0jJ€ 3eMiu, JApeid MomocoB, poiib
MarHuTHOTO TOJS [ JKU3HM Ha 3emile, NOJSIPHOE CHUSHHUE, IPU OSTOM MEPEBOAUTH
NPaKTUYECKYyl0 3a7adyy B y4yeOHYI0, BBIIENATH CYIIECTBEHHBIC CBOWCTBA (IPU3HAKH)
(bu3nUECKUX SBICHHIA;

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel M (PU3UYECKUE SBJICHUSA, HUCHOIB3yd (u3MUecKue
BEJIMYMHBI (TEMIIEpAaTypa, BHYTPEHHSS SHEPIUsl, KOJIMUECTBO TEIUIOTHI, YAEIbHAs TEINIOEMKOCTb
BEIIIECTBA, yJEJIbHAs TEIUIOTa IUIABJIEHHMA, YHAEIbHAs TEIJIoTa NMapooOpa3oBaHUs, yIelbHas
TEIUIOTa CrOpaHus TOIUIMBA, KOX(PQHUIMEHT IOJIE3HOTO [JEHCTBUSA TEMJIOBOM MallMHBI,
OTHOCHUTEJIbHAsL BJIAXKHOCTb BO31yXa, JJIEKTPUYECKUI 3aps], cujla TOKa, 3IIEKTPUUYECKOE
HanpsDKeHUEe, CONPOTHUBICHHE IMPOBOJHUKA, YAEIHHOE CONPOTUBICHHE BEIIECTBA, paboTa U
MOITHOCTb 3JIEKTPUYECKOT0 TOKA), IPU OMMCAHUM MPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUS U €AMHULBI (PU3HUYECKUX BEIUYHMH, HAXOAUTh (GOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIIMYMHY C JPYTUMHU BEIMYUHAMH, CTPOUTH TpapuKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapakTepu30BaTh CBOWCTBA Tel, (PU3MYECKHE SIBICHUS W IPOLECCHI, HCIOJIb3YS OCHOBHBIC
IIOJIO)KEHUS ~ MOJIEKYJSIPHO--KUHETUYECKOM  TEOpUM  CTPOEHUs  BEUIECTBA,  IIPUHIIMII
CYNEpIIO3UIMH M0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHMs 3apsja, 3akoH Oma ams
yyacTka nenu, 3akoH JDxoyms—JleHna, 3aKOH COXpaHEHHs DSHEpruM, IMpH 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

OOBSICHATh (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH NPUYMHHO-CIECICTBEHHBIE CBA3H, CTPOUTH
oO0bsicHeHHe U3 1—2 JOTMYECKUX IIaroB C onopoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewmiatb pacyéTHble 3agauyd B 2—3 AEWUCTBUS, UCHOJB3YS 3aKOHBI U (OPMYIIBI, CBS3BIBAIOIINE
(¢u3nyeckrue BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 33JayM 3allMChIBATh KPaTKOE YCIOBUE,
BBIABIISATh HENOCTATOK MJAHHBIX Ui peIIeHHs 33aJa4yd, BBHIOMpAaTh 3aKOHBI U (HOPMYIIHI,
HEoOXoauMBbIe JUIs €€ pelleHus,, TPOBOIUTh PAacdEéThl M CpPaBHHUBATH IOJTYYEHHOE 3HAUYECHUE
(U31U4eCcKOil BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PELIMTH IPH IMOMOIIM (PU3HMUECKUX METOJIOB,
UCMONb3Yysl ONUCAHME MCCIEIOBAHUSA, BBIIACIATh IMPOBEPSIEMOE IPEIOI0KEHNE, OLIEHUBATh
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIIEI0BAHUS, 1€1aTh BIBOABI;

IPOBOJUTH OIBITHl 1O HAOMIOAECHUIO (DU3MUYECKUX SBICHUM MM (U3UYECKUX CBOMCTB Tel
(KanmuJUIApHBIE SIBJIECHUS, 3aBUCHUMOCTH JIaBJIEHUS BO3AyXa OT €ro o0béMa, TeMIepaTypsbl,
CKOPOCTH IIpOIlECCa OCTBIBAHHWS M HarpeBaHMs IpU M3IYyYEHUM OT IBETa H3JIydarollen
(OTrIoIIAOIEeH) MOBEPXHOCTH, CKOPOCTh HCHApeHHs] BOJABI OT TEMIEpPATyphl XUAKOCTH M
IUIOINAAN €€ MOBEPXHOCTH, DJIEKTPU3aLUs Tel U B3aUMOJCHCTBHE 3JIEKTPUYECKHUX 3apsoB,
B3aMMOJICHICTBHE IOCTOSIHHBIX MAarHUTOB, BM3yaJIM3allUs MAarHUTHBIX IOJIEH IOCTOSIHHBIX
MarHuToB, ACMCTBHMSI MarHUTHOIO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHuTa,
CBOWCTBA  DJIEKTPOABHUTraTeNsl  IOCTOSHHOTO  TOKa):  (GOpMyIupoBaTh  IpOBEpsieMble
IPEINON0XKEHNs, cCOOMpaTh YCTaHOBKY M3 MNPEAJIOKEHHOTO O00OpYAOBaHMS, ONMCHIBATH XO[
OMbITAa U POPMYJIUPOBATH BBIBOJIBI;



BBINOJIHATh TPSMbIE M3MEPEHHUS TEMIEpPaTypbl, OTHOCUTEIBHOM BIIQYKHOCTH BO31yXa, CHJIBI
TOKa, HANpsOKEHHs] C HUCIHOJb30BaHUEM AaHAJOTOBBIX NPUOOPOB U JATUYUKOB (DU3HUECKUX
BEJINYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM 3aaHHOM aOCOIIOTHOM MOTPEUTHOCTH;
MIPOBOJIUTh HCCIEAOBAaHUE 3aBUCHMOCTH OJHOW (DH3WYECKONW BEIWYMHBI OT JPYroul c
UCIIOJIb30BAaHUEM IMIPSIMBIX H3MEpPEHUH (3aBUCUMOCTH COINPOTUBIIEHUS IPOBOAHHMKA OT €ro
JUIMHBI, MIJIOLIAJAN NOMNEPEYHOIO CEUEHUS U YAEIbHOIO CONPOTUBIIEHUS BELIECTBA IPOBOAHUKA,
CWJIBI TOKa, UAYIIET0 uepe3 MPOBOJHUK, OT HANpsHKEHHs] Ha MPOBOJAHMKE, HCCIEeIOBAaHUE
MOCNIEAOBATEIbHOIO U MapajUIeIbHOTO  COCJUHEHWM  MPOBOJHUKOB):  IUIAHUPOBATH
UCCIIeIOBaHUe, COOMPATh YCTAHOBKY M BBIIIOJIHATD U3MEPEHHUS, CIIEAYS NPENI0KEHHOMY IIJIaHy,
(¢uKCUpOBaTh pe3yabTAaThl MOJYYEHHOW 3aBUCHMOCTH B BUE TaOMUI] M TpaduKOB, IenaTh
BBIBO/JIBI 110 pE3YJIbTaTaM UCCIIETOBAHMUS;

IPOBOJIUTH KOCBEHHBIC M3MEpPEHHs (PU3MUECKUX BeIUYHMH (yIeNbHas TeII0EMKOCTh BEIIECTBA,
COMPOTUBIIEHUE TPOBOJHKKA, paboTa M MOIIHOCTb 3JEKTPUUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHUs], COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIeIys MPeaI0KEHHON UHCTPYKIUH, 1
BBIYHUCIISATH 3HAUCHHE BETMYUHBI;

coOJIr01aTh MpaBuiia TEXHUKHA 0€30MTaCHOCTH IIPH padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;
XapaKTepu30BaTh MPUHLMUIBI NEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKHUX YCTPOUCTB C
OMOpOil Ha WX omnucaHus (B TOM YHCIIE: CHUCTEMa OTOIJICHHS JOMOB, THIPOMETp, MapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUUK BICKTPUUYECKON DHEPTuH, EKTPOOCBETUTEIIHLHBIC
MpUOOPBI, HArpeBaTeIbHBIE AJICKTPONPUOOPHI (IIPUMEPHI), IIEKTPUUYECKUE MPEIOXPAHUTENH,
3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb TOCTOSHHOIO TOKa), HCHOJb3ysl 3HAHUS O CBOMCTBAX
(du3nUecKux sIBICHUH U HEOOXOIUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONMCTBA U U3MEPHUTENbHbIE NMPUOOPHI MO cXeMaM U
CXEMaTHYHBIM pHUCYHKaM (KHIKOCTHBI TEpMOMETpP, TEPMOC, IICHUXPOMETP, THIPOMETP,
JIBUTATEb BHYTPEHHETO CrOPAaHMsI, DJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBbI AIEKTPUUECKUX
Heneil ¢ mocjae0BaTeNbHbBIM U MapajljIeNIbHBIM COESMHEHHEM DJIEMEHTOB, pa3jnyas YCIOBHBIE
0003HaYeHHsI SJIEMEHTOB AJIEKTPUUECKUX LIETIeH;

NPUBOJIUTH MPUMEpPHI (HAXOAUTh MH(GOPMALMIO O MPUMEpPAX) MPAKTUYECKOTO HCIIOIb30BAHUS
bU3MYEeCKUX 3HAHUI B TTOBCEAHEBHOM KU3HU ISl 0OecTieueHns1 0€301acCHOCTH MPU 0O0paIeHUN
¢ mpubopaMy U TEXHUYECKMMHU YCTPOMCTBAMM, COXPAHEHUS 370POBbS U COOIIONECHUS HOPM
HKOJIOTMUECKOTO MOBEEHUS B OKPYKAIOLLEN CPELE;

OCYILECTBIIATh MOMCK HH(POpManuu (U3NYECKOro cojepxkanus B VHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUM W MNyTéM CpaBHEHUS JIONOJHUTENbHBIX MCTOYHHUKOB BBIJIEISATH
uH(pOpMalLIKIo, KOTOpas SBJISIETCS MPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;
UCIIOJIb30BAaTh NIPU BBINOJHEHUM YYE€OHBIX 3aJaHUil HAay4YHO--TIOMYJISIPHYIO JIUTEpaTypy
(bu3nYeCKOro coJep>kaHus, CIpaBOYHBbIE MaTepualbl, pecypchl ceTd VHTepHeT, BIaaeTh
npuéMaMM KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HMH(GOPMAIMM M3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/1aBaTh COOCTBEHHBIE MUChMEHHBIC U KpPaTKHE YCTHBIE COOOIIEeHUs, 00001mas nH(opMauio
U3 HECKOJIBKMX MCTOUYHUKOB (DU3MUYECKOTO COAEPIKAaHUS, B TOM YHCIIE MYOJINYHO MPEICTaBIIATh
pe3ynbTaThl MPOEKTHOW WM HCCIEIOBAaTENIbCKOW JEATENbHOCTH, MPU 3TOM TIPaMOTHO
MCIIOJIb30BaTh M3YUYEHHBIN MOHATUIHBINA anmapar Kypca (U3UKH, COPOBOXKAATH BBICTYIUIICHHE
MPE3EHTALUEN;

IIPU BBITIOJIHEHUHU Yy4EOHBIX NMPOEKTOB U UCCIECIOBAHUM (PU3NUECKUX MPOLECCOB PACHPENENsITh
0053aHHOCTH B IPYIIIEC B COOTBETCTBUU C IOCTABJICHHBIMU 3a/lauaMH, CJICIUTH 3a BBHIIIOJTHEHUEM



mjaHa JACHCTBUHA M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBINM BKJIAJl B
JeATEeIbHOCTh TPYMNbL, BBICTpAaUBAaTh KOMMYHHMKAaTHBHOE B3aUMOJACHCTBUE, MPOSBIISISA
TOTOBHOCTh pa3pemiaTh KOH(QIHKTHL

K koHIy 00y4yeHus B 9 kJjiacce mpeaMeTHBIC Pe3y/IbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAKATh
c(hOpMHUPOBAHHOCTH Y OOYJAFOIINXCSI YMECHUM

MCIIOJIb30BATh NIOHATHA: CHCTEMA OTCYETA, MATCpHUAIbHAs TOYKA, TPAEKTOPHs, OTHOCUTEIBHOCTD
MEXAHUUYECKOTO JBUKECHMS, nedopmanus (ynpyras, IJIACTUYECKAs ), TpPEHHUE,
[IEHTPOCTPEMUTENBFHOE YCKOPEHUE, HEBECOMOCTb U MEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPJIOE TEIO, LIEHTP TSKECTH TBEPJOrO TeJa, PaBHOBECHE, MEXaHUUYECKUE KOJIeOaHHs U BOJIHBI,
3BYK, MH()pa3ByK M YJIbTPa3BYK, JEKTPOMArHUTHBIE BOJHBI, IIIKAJIA JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTATbHO30PKOCTb, CIIEKTPHI UCITYCKAHUS M MOTJIOIIEHUs, ab(da-, 6eTa- u
ramMma-M3J1y4eHus, U30TOIbI, IAEPHAs YHEPTeTUKA,;

pa3nauuyaTh  sABJIEHUSA (PaBHOMEPHOE U  HEPaBHOMEPHOE IPSAMOJIMHEHHOE JIBUJKEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TMajJieHHe TeJl, pPaBHOMEPHOE
JBIDKEHUE 110 OKPY)KHOCTH, B3aUMOJEWCTBUE TeJ, PEaKTUBHOE JBMKEHME, KOJeOaTelbHOe
JBIDKEHUE (3aTyXalolllMe M BBIHYXJIECHHBIE KOJICOAHUs), PE30HAHC, BOJHOBOE JABHIKEHHE,
OTpaXCHHE 3BYyKa, IPSIMOJMHENHOE paclpOCTpPAaHEHHE, OTPAXXEHUE M IPEIIOMIIEHHUE CBETa,
NIOJTHOE BHYTPEHHEE OTPAKEHUE CBETa, pa3jokKeHHe Oenoro cBera B CIEKTP U CIOXKEHUE
CHEKTPAJIbHBIX LIBETOB, AMCIIEPCUS CBETA, €CTECTBEHHAs PaJHMOAKTHBHOCTb, BO3HUKHOBEHUE
JMHENYAaTOro CHEKTpa HW3JIYy4EHHUs) IO ONHUCAHUIO MX XapaKTEpHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHUE;

pacrio3HaBaTh NPOSIBICHUE M3YYEHHBIX (DPU3MUYECKUX SBICHUH B OKpYXKAIOLIEM MHUpE (B TOM
yucie (GU3NYEeCKUe SIBICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, JBMKeHUE TU1aHeT CONMHEYHOMH
CUCTEMBI, PEAaKTUBHOE [IBUJKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUSITHE 3BYKOB >KMBOTHBIMH,
3EMJICTPSACEHUE, CEMCMHUYECKHE BOJIHBI, IIyHaMH, JXO, I[BE€Ta TEJ, ONTUYECCKUE SBICHHS B
npupoje, OHOJOrMYecKoe JeWCTBUE BUAMMOIO, YJIbTPA()UOIETOBOIO M PEHTTEHOBCKOI'O
U3Yy4YeHUH, €CTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMHUECKHE JIyYd, paJAUOAKTHBHOE
U3JIy4YEHUE MPUPOJHBIX MHMHEpAIOB, JAECHCTBHE PAJUOAKTUBHBIX W3IYYEHMH HA OPraHU3M
YeJI0BEKa), IIPU ITOM IEPEBOIUTH MPAKTUUECKYIO 337a4y B yU€OHYIO, BBIJCIATh CYIIECTBEHHbIE
cBoMcTBa (MpU3HAKHN) GU3HUECKUX SIBICHUI;

ONHUCBHIBATh H3YYEHHBIE CBOMCTBA Tl M (PU3MYECKUE SBJICHUSA, HUCHOIb3yd (u3nueckue
BEJIMYMHBI (CPEJHSS U MTHOBEHHAsl CKOPOCTH TeJla P HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE,
IepeMelIeHle, MyTh, YIJOBas CKOPOCTb, CWJIa TPEHUs, CUJa YNPYLOCTH, CHJIA TSKECTH,
YCKOpPEHHE CBOOOJHOTO MAaJCHMs, BEC Tela, MMITYJIbC Teja, UMITYJIbC CHJIbI, MEXaHHYECKas
paboTa M MOILHOCTb, MOTEHIMAbHAsl 3HEPrus Tella, NOJHATOrO Haj MOBEPXHOCTBIO 3E€MIIH,
NOTCHLMAIbHASL DHEPIUs C)KATOM INPYKUHBI, KNHETUYECKAs JHEPrus, MOJHAs MEXaHUYeCKas
SHEprus, MEepUoJ U YacToTa KojieOaHuil, JUIMHA BOJHBI, I'POMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTb CBETa, IOKa3aTelb IMPEJOMIICHUS CpElbl), IPU ONUCAHUM NPABUIBHO TPAKTOBATh
(Gu3n4ecKnil CMbICI UCHOIb3YEMBIX BEJIMYMH, 0003HAUEHUS U €IUHMLBI (U3NYECKUX BEIUYMH,
HaXOAUTh (POPMyYJIbI, CBSI3bIBAIOILME JAHHYIO (DU3NYECKYI0O BEJIUYMHY C JAPYITMMHU BEIUYMHAMU,
CTPOUTH TPapUKH U3YUEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEITHYNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (U3MUYECKHE SBIEHHUA U MPOLECCHI, HCHOIb3ys 3aKOH
COXpaHEHMsI PHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLMII CYNEPHO3ULNM CUJI, TPUHIUI
OTHOCUTENBbHOCTH ['anmmiies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCA, 3aKOHBI
OTpPaKCHHs U IIPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHMs 3apsA0BOIO0 M MacCOBOIO YHCEN IIPH



AJIEPHBIX PEaKIUsiX, IPU ATOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alHCHIBATh €0
MaTEeMaTHYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3UUECKHE MPOLECChl U CBOMCTBA TeN, B TOM YHWCJIE€ M B KOHTEKCTE CHUTYyaluil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUIHMHHO--CIICICTBEHHBIE CBS3H, CTPOUTH
00BsSICHEHHE U3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpPOH Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

penath pacu€THbIE 3a/1aud (OMUPAIONIUECs Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCTIOIb3Ys 3aKOHBI
u Qopmyibl, cBs3bIBatonire (U3MUECKUE BEIWYUHBL: HAa OCHOBE aHallM3a YCJOBHS 3aJlaud
3aMMChIBAaTh KPATKOE YCIIOBHE, BBISABISATH HEJOCTAIONIUE WM M30BITOUHBIC JaHHBIC, BEIOUPATh
3aKOHBI W (HOPMYJIBI, HEOOXOIWMBIC IS PEIICHUs, MPOBOJUTH pPacu€Thl U OIEHUBATH
PEATMCTUYHOCTD MOJIYYEHHOT'O 3HaYCHUS (PU3NYECKON BETMUUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEUINTh NpPHU MOMOIIM (PU3UYECKHX METOJIOB,
UCIIOJNIb3YSl OIMCAaHUE KCCIEAO0BAaHUSA, BBIIEIATH MPOBEPAEMOE MPEANOIOKEHHE, OIIEHUBATh
MPAaBWJIBHOCTh TOpPSAKA MPOBEIACHUS HCCIEAOBAHUSA, [eNaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3yNIbTaThl HAOIOICHUH U OIBITOB;

MPOBOAMUTH OMBITHl MO HAOIIOJNEHUIO (PU3NYECKUX SBICHUNW WM (PU3MUECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs SHEPIUH, 3aBHCUMOCTH IEpHOIA
Kojie0aHUi MPYKUHHOTO MasTHUKA OT Macchl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCHMOCTD
OT aMIUIMTYAbl MajbIX KoOJeOaHW, MPAMOJMHENHOE paclpoCTpaHEHHE CBETa, Pa3IOKEeHHE
Oenoro cBera B CHEKTpP, U3yYCHHE CBOMCTB M300pa)KeHHs B IUIOCKOM 3€pKajie U CBOWCTB
U300paxKeHHsl TpeaMeTa B COOUparoIield IJWH3e, HAOMIOACHHE CIUIONIHBIX M JIHHEHYATBIX
CHEKTPOB H3IIyYCHHs): CAMOCTOSTEIBHO COOMpaTh YCTaHOBKY U3 HU30BITOYHOro Habopa
000py/I0BaHus, ONUCHIBATh XO/1 OMbITA U €T0 PE3yJbTaThl, (HOPMYJINPOBATH BHIBOJIBI;

POBOJIUTH NMPU HEOOXOIUMOCTH CEpHUIO MPSIMBIX M3MEPEHMM, ONpEAeisis cpeiHee 3HAaYeHUe
HU3MEpPSIeMON BEIMUMHBI ((POKYCHOE pacCTOsHUE coOuparomeld JUH3bI), 000CHOBBIBATh BHIOOD
crioco0a u3MepeHus (M3MEepUTeNLHOr0 Ipudopa);

MIPOBOAMUTH HCCIIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C HCIOJIB30BAHHEM MPSIMbIX
U3MEpeHU (3aBUCUMOCTH ITyTH OT BPEMEHU IIPHU PABHOYCKOPEHHOM JABMXKCHHH 0€3 HadallbHOMI
CKOPOCTH, Tleproja KojeOaHWN MaTeMaTHYecKOro MasTHHUKA OT JJIMHBI HUTH, 3aBHCHMOCTH
yria oTpakeHHsl CBETa OT yIJia MaJleHus U yriia MpejoMJICHHUs OT yIJia MaJeHus): MIIaHupOBaTh
UCCJIEIOBAaHHUE, CAMOCTOSATEIBHO COOUpaTh YCTAaHOBKY, (PUKCHUPOBATH PE3yIbTaThl MOJIYyUYEHHOM
3aBUCHUMOCTH (DU3MYECKHX BEIWYMH B BHJE TaOnull W TpaduKOB, JIeNaTh BBIBOABI IIO
pe3ylbTaTaM HCCIEI0BaHNUS;

IPOBOJUTH KOCBEHHBIE N3MEPEHUs (PU3NUECKUX BETUUMH (CPEIHss CKOPOCTh U YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JBUKCHHH, YCKOPEHHE CBOOOIHOTO MaJCHHUS, XECTKOCTh MPY>KUHBI,
KOA(G(UIMEHT TPEHHUS CKOJBKEHMs, MEXaHH4ecKas paboTa U MOUIHOCTh, 4acTOTa M MEpPUOJ]
Kojie0aHUN MaTeMaTU4ecKoro W MPYKMHHOTO MAasTHUKOB, ONTHYECKas cuia coOuparomiei
JUH3bI, PAANOAKTUBHBIN (OH): IUIAHUPOBATH H3MEPEHUS, COOUPATh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBHINIONHATh W3MEPEHHs, CIeAys MPEATOKEHHOW WHCTPYKIIMH, BBIYHUCIISATH
3HaYEHWE BEJIMYMHBI M AaHAJTU3UPOBATh IOJY4YEHHBIE pE3yJbTaThl C YYETOM 3a/laHHOM
MOTPEIIHOCTH U3MEPEHUM;

co0Jr01aTh MpaBuiia TEXHUKUA 0€301TaCHOCTH IIPH padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;
pa3ianyaTh OCHOBHBIC TMPU3HAKU HW3YYEHHBIX (DU3UYECKMX MOJENEi: MaTepuanbHas TOYKa,
abCoMIOTHO TBEPAOE TENO, TOUYEUHBIH HCTOYHHMK CBETa, JIy4, TOHKas JIMH3a, IUJIaHEeTapHas
MOJIeJIh aTOMa, HYKJIOHHAsI MOJIEIh aTOMHOTO SJIpa;



XapaKTepu30BaTh MPHUHLUIBI JCHCTBHUS HM3YYEHHBIX NMPHOOPOB M TEXHHUYECKUX YCTPOMCTB C
ONOpOil Ha UX omucaHus (B TOM YHUCIE: CHUAOMETP, JATUYUKU IOJOXKEHHUS, PACCTOSHUS U
YCKOpEHHUs, pakeTa, 3XOJIOT, OYKH, IEepUCKOI, QoToanmapaT, ONTUYECKUE CBETOBOJIHI,
CHEKTPOCKOI, JTO3UMETp, KaMmepa BuibcoHa), UCMONb3ys 3HAHHUS O CBOMCTBAX (DU3NYECKUX
SIBJICHHH ¥ HEOOXO0IMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HW3YYEHHBIX TEXHHYECKUX YCTPOICTB,
U3MEPUTENIBHBIX MPHOOPOB M TEXHOJOTMUYECKUX IPOLIECCOB MpPH PELIEHHH y4deOHo--
IPaKTUYECKUX 3aJa4, ONTUYECKUE CXEMBI JIJIsl HOCTPOCHUS U300pa)KeHUH B IIJIOCKOM 3epKajie U
coOuparoIie JTHH3E;

IPUBOAUTH NMPUMEPH! (HAXOAUTh MHPOPMALMIO O MPUMEPAX) MPAKTHUYECKOIO HCIIOJIb30BAHUS
¢u3nUecKuX 3HAaHUH B MOBCEIHEBHOM KHU3HM /17151 o0ecrieyeHns 0e30MacHOCTH NP 00paIieHuu
¢ mpubopaMy U TEXHHYECKHMHU YCTPOMCTBAMM, COXPAHEHUS 370POBbS U COOIIOAECHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpelie;

OCYILECTBIISATh MOMCK MHPOpPMALUU (PU3NIECKOTO cojep:kaHus B MIHTepHETE, CaMOCTOSTEIbHO
(bopMynupys HMOUCKOBBIM 3alpoC, HAXOIUTh MYTHU ONPEACIIEHUS] JOCTOBEPHOCTH IMOJYyYEHHOMN
UH(OPMALIMK Ha OCHOBE UMEIOIIMXCS 3HAHUHN M JOTTOJTHUTEIbHBIX UCTOYHUKOB,;

UCMOJb30BaTh MPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO--TIONMYJSIPHYIO JIUTEpaTypy
(U3MUECKOro Copep)KaHus, CIPaBOYHBIE MaTepuaibl, pecypcbl cetu VIHTepHeT, BiaueTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HMH(GOPMAIMM M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

co3/laBaTh COOCTBEHHbBIC MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WH(pOpMaNMU U3
HECKOJIbKUX HCTOYHUKOB (DPU3MUECKOro Coep:KaHus, MyOIMYHO NPEACTaBIATh PE3yJIbTaThl
IPOEKTHOM WM MCCIE0BATENbCKOM JEATEIbHOCTH, NPU 3TOM TPaMOTHO HCIHOJb30BaTh
U3y4eHHBIN MOHATHIHBIN anmnapaT u3y4aeMoro paszena GU3UKU U COIMPOBOXK/IATh BHICTYIUICHUE
npe3eHTalMen ¢ ya€ToM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.
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