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MNOACHUTEJIBbHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU pabouet mporpaMMbl BOCHUTaHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEIMETHBIE CBS3H €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIeaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIoruel, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAHMSI, TO €CTh CII0C00a MOTYYSHHS TOCTOBEPHBIX 3HAHUI O MHpE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE IMpeJrojaracT OBJIaJICHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MMPOBO33PEHMsI KaK pe3yjbTaTa H3YUEHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMpPEACTaBICHU O  BO3MOXHBIX  chepax  Oyayuiei
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHMM O JIMCKPETHOM CTPOCHMHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buzngecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJIHATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB pabOThl ¢ MHPOpMaNuel (HU3NIECKOTO COACPKAHUS,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 wacoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemseiii B mporpamMMe mo (pusmke mnepeueHb J1abopaTopHBIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

TenoBblie AIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJIAPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKOH TEOPHH.
CMaurBaHMe U KaNWUIIPHBIE sIBIEHUS. TermioBoe paclimpeHue 1 CkaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpenHsisi sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH SHepruu:
Terionepeaaya U COBEPILIEHHE padoTHI. Bunbt TEIIoNepeaaun:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3TTyUYEHUE.

KonuuecTBo TemnoTsl. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIyioBoro Oananca. [lmaBinenue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konjaeHcanusa. HMcmapenue. Kumnenue. YpaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpPaTypbl KHUIIEHHS OT aTMOC(HEpHOro
JIABJICHHSI.

BrnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y AENIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner padotel TemnoBbix aurarenedl KIIJ temmoBoro nBurarens.
TenoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKECHHUS.

2. HabGmonenue nuddyszuu.

3. HaOmronenue siBneHni cMauyMBaHuA U KaMWUISIPHBIX SIBJICHUU.

4. HabGmroneHue TemioBOro paciupeHus Ted.

5. M3meHeHue naBneHus raza Mpu U3MEHEHHUH OOBEMA W HAarpeBaHUU WIIH

OXJIQXKICHUU.

6. [lpaBuiia u3mMepeHus TeMIeparTypsbl.

7. Bunsl Tenonepenayu.

8. OxuakaeHue Mpu COBEPILICHUHU padOTHI.

9. Harpesanue mipu coBepiiieHur pabOThl BHEIIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabmoieHue mocTosiHCTBA TEMIIEPATYPhI NPH TIaBJICHUH.



13. Moaenn TemIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKEHHUS.

2. OnbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmnbIThl MO HAOMIOACHUIO TEIJIOBOTO PACHIMPEHMS ra30B, >KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpezeneHue AaBICHUS BO3yXa B OAJJIOHE HIITPUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJICHUS BO3yXa OT €ro
00BbEMA U HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumoTesbl TMHEHHOM 3aBUCUMOCTHU JJIUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmoneHue wW3MeHEHUs BHYTPEHHEW OSHEpPrUM Tela B PE3ysbTare
TEeIIonepeayl U padoThl BHEITHUX CHJL.

8. HMccrnemoBanue sIBIEHUS TEIUIOOOMEHAa MPU CMENIMBAHUU XOJOJHON H

ropsiuer BOJIBL.

9. OmpeneneHue  KOJNMYECTBA  TEIUIOTHI, IIOJYYEHHOTO BOJOW  IIPH

TEIJI000MEHE C HATPETHIM METATMYECKUM HUIUHAPOM.

10. OnpezesieHne yAeIbHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpenesieHne OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. OnpeneseHne yaeapHON TEIUIOTHI IUIABICHUS JbJA.

DJIeKTpU4YeCcKHe U MATHUTHDIE SIBJICHHS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUUYecKuX 3apsiaoB. BzaumoneiicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX T€J OT BEJTMYUHBI 3aps/I0B U PACCTOSHUS MEXKY T€IIaMU).

Onekrpudeckoe mnosie. Hanpsoxk€HHOCTH 3iekTpudeckoro mnosis. IlpuHnmn
CYIEPIO3UILINU ANEKTPUUYECKUX M0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

OnekTpuyeckass uenb. Cuia  Toka.  DJNEKTPUYECKOE  HaIpSKEHHE.
ConpoTuBIiieHHE NPOBOJHUKA. YIEIBbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnmegoBaTenbHOE W MapajuleNIbHOE  COEIUMHEHHE
IIPOBOJTHUKOB.



PaGora u MoOIIHOCTH 3MEKTpUYEecKOro Toka. 3akoH Jxoyms—Jlenna.
DneKkTpudecKre Ny U MOTPEOUTENH AISKTPUIECKOl sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

IlocTtosuHple  MarHuThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe 1mosie. MaruuTHoe moJje 3eMIM M e€ro 3HaueHHe JUIA JKHM3HU Ha 3eMIIe.
OmbiT  Opcrega. MarauTHoe 1oje  3JEKTpUYecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHHKE. [[elicCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VICMOJb30BaHUE JJICKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBneHre dIeKTpoMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DnexTporeHeparop. CnocoObl  MOMy4YeHUs  DJIEKTPUYECKOW  SHEPIHH.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu.

DJieKTpu3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPKEHHBIX TEI.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXpaHEHHUs IEKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JUAJIECKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
McTOYHMKH TTIOCTOSTHHOTO TOKA.
JIerCTBUSI 3JIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 21eKTpUuecKOro HanpsKeHUsT BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzaumoieiicTBrue NOCTOSSHHBIX MarHuTOB.
. MozennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.

W O N U AW RE

T T e T e O
0 N o i A W N R O

. OneIT Dpcrena.

. MarauTHoe 1oJie ToKa. DJIEKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IMOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIEHUS 2IEKTPOMATHUTHONW UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOIO TOKAa OT YCIOBHMl €ro
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A W N P O O

BO3HUKHOBCHUSI.
. DeKTporeHepaTop MOCTOSTHHOTO TOKA.

N
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Jlabopamopuvie pabomul u onvimaol.
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OneiTel MO HAOMIONCHUIO DICKTPU3ANMH Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre neHWCTBUS DJIGKTPUYECKOIO IO HAa TPOBOJHUKU U
JTADJICKTPUKH.

COopka 1 mpoBepka pabOThI EKTPUIECKOMN TIENMU TTOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHUe HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIJIBI TOKAa, HAYILETO 4Yepe3 pe3ucTop, OT
COTIPOTHURIJICHUS PE3UCTOPA U HAMPSDKEHUS HA PE3UCTOpE.

OnBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUION[AAN MOMEPEUHOro
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MapajuIeIbHOM COECIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsDKCHHS Ha Hel.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TPU  HUX
00bEIMHEHUU U Pa3JICTICHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJEHUS TOKa B
KaTyIIKeE.

N3yueHnne necTBUsI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEI IO HCCIICIOBAHUIO SIBJICHUSI DJICKTPOMAarHUTHOW WHAYKIIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYECHHS U HaINpaBJICHUs] WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHn4yecKue sIBJICHUSA.



Mexanuueckoe naBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWXKEHUS. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHrne. HepaBHoMepHOe npsMoianHenHoe aBrxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. llepuoa u dacrora obOpareHwus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

[Tepsbiii 3ak0H HbtoTroHa. BTopoit 3akoH HetoToHa. Tperuit 3akon HeroToHa.
[IpyHLIMN CyNIEpIIO3UIUU CHUJL.

Cuna ynipyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOLIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEPrUM U padoThl. [loTeHInanbHas S3Heprus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus c:KaTtou npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HalnrogeHune MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyTE€W U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHMUS.
HccnenoBanre Npu3HakoOB PaBHOYCKOPEHHOTO IBUXKECHUS.

HabGmronenue nBm>XeHHs Tela Mo OKPY>KHOCTH.

Hab6nronenne MexaHMueCKuX SBICHUMA, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenmexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBWXCHUU
OTHOCUTENBHO KaOMHETa (PUMKH.

7. 3aBUCHUMOCTb YCKOPEHHS Teja OT MAacChl Te€jla U JEUCTBYIONIEH Ha HEro

o u kw

CHJIBI.
8. HaOmroneHue paBeHCTBA CUJT TIPHU B3aUMOJICHCTBUMN TE.
N3MeHeHune Beca Tena npu YyCKOPEHHOM JIBUKEHUH.



10. [lepenaua nMmmysbca npyu B3aMMOIEUCTBUN TEI.

11. [IpeobpazoBanusi YHEPTUH NPU B3aUMOICUCTBUU TEJl.

12. CoxpaHeHHUE UMITYJIbCA MIPU HEYIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHre UMIYJIbCa IPU a0COITIOTHO YIIPYTOM B3aUMOICHCTBHUU.

14. HaGnroieHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHNEe MEXaHUYECKOW SHEPTUU TTPU CBOOOTHOM I1a/ICHUH.

16. CoxpaHeHUE MEXaHUYECKOM IHEPTUM TPU JABUKEHUHU TeJIa MO JeUCTBUEM
MIPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

1. KoHcTpynpoBaHue TpakTa Mg pa3roHa M JAJBHEUIIET0 paBHOMEPHOTO
JBHDKCHUS IAPUKA WIIH TEIICKKHU.

2. OmpeneneHre CpeaHEH CKOPOCTH CKONBKECHHS OpycKa WU JIBHKCHUS
HIapyKa MO HaKJIOHHOW IUTOCKOCTH.

3. OnpexneneHue yCKOpPEHHs Tela NPU PaBHOYCKOPEHHOM JABWKEHHH IIO
HAKJIOHHOU IUTOCKOCTH.

4. HccnenoBaHne 3aBUCHUMOCTH IYTH OT BPEMEHHM NPU PAaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

5. [IpoBepka THUMOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JIBHKEHUH 0e€3
HayaJbHOM CKOPOCTU IYyTHU OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKA BPEMEHU OJMHAKOBBI.

6. MccienoBaHne 3aBUCMMOCTH CHWJIbI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUS.

7. Omnpenenenrie K03PGUITMEHTA TPEHHS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

9. Omnpenenenue pabOThI CHJIbI TPEHUS MPU PABHOMEPHOM ABMIKEHHUM Tella
10 TOPU30HTAIIBHON TOBEPXHOCTH.

10. OnpeienieHne  pabOThl  CHJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a ¢
WCITIOJIb30BAaHUEM HEIMOABMYKHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHue 3akOHa COXPAHEHUS YIHEPTUU.

MexaHnnveckue Koje0aHus M BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHU: Iepuo,
4acToTa, aMIUINTYy1a. MareMaTuyeckuil U NPy KUHHBIM MasTHUKU. [IpeBparienue
DHEPTUU TIPHU KOJIeOATETHHOM JIBIKCHHH.

3aTyxaromniue KOJIeOaHus. BrinyxneHnbie KOJIEOaHUSL. Pes3onanc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
[IONIEPEYHbIE BOJHBI. J[MMHA BOJHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPJIOM TeEJE, CENCMUYECKUE BOJIHBL.

3Byk. I'pomMKkoCTh 3Byka u BbicoTa ToHa. OTpaxeHue 3Byka. MubpasByk u
yIbTPa3BYK.



Hemoncmpauyuu.

1.

o v oA W

Habmronenue koneGaHuil Ten moj ACWCTBUEM CUJIbI TSXKECTH U CHUIIBI
YIPYTOCTH.

Habmroienue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabiroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCa.

PacnipocTpaneHne MpoI0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.

. AKyCTHYECKUI PE30HAHC.

./Iaﬁopamopuble padomul u onvimaul.

1.

7.

OmnpeneneHne YacTOThl W IEpUOJAa KOJEOAHMH MaTeMaTUYECKOTO
MasTHHUKA.

Omnpenenenre 4acTOTHl U MEPHO/Ia KOJIeOaHH MPYKUHHOTO MasTHUKA.
HccnenoBaHue 3aBUCUMOCTH MEpUOJia KOJIeOaHUH MMOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpHOAA KOJEOAHUN PYKUHHOTO MASITHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHOa KOJIEOaHHWM rpy3a, MOABEHIEHHOTO K
HUTH, OT MacChl Ipy3a.

OnbITEl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  IEpHOJa  KoyeOaHMit
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
N3mepenne ycKkopeHusi CBOOOIHOTO NaJACHHUS.

DJIEKTPOMATHUTHOE 10JI¢ H JJIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHUTHOE  MoJie.  JJEKTpPOMarHuTHble  BoJIHBL.  (CBoOiiCTBa
ANEKTpOMarHuTHoIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA

CBCTa.

Jemoncmpayuu.

1.
2.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C TMOMOIIBI0O MOOHUIIBHOTO
TenedoHa.

CBeTOBbIE SIBJICHMSI.
JlyueBas MOJIEIb CBeETA. Hcrtounuku CBETA. [IpssimonmHeHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.



[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. llomHoe BHyTpeHHee
OTpaxkeHHe cBeTa. licnonp3oBaHME MOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Teneckona. I'yla3 kak onrTudeckas cuctema. bim3opykocTe u
JAJIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIEKTpaJbHBIX LBETOB. JlMcHiepcHst CBETA.

Jemoncmpayuu.

W O N Uk W N e

[TpsimonMHEHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300paxe€HUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.

OnTuyeckuii CBETOBO/.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCenBAIOIIECH JIMH3E.

[Tonmyuenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Mopens rnasa.

11. Paznoxkenue 6eoro cBeta B CIIEKTP.

12. [lomydyeHue 6en0ro cBETa MpHU CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopnvie pabomul u onvimaol.

1.

HccnenoBanre 3aBUCUMOCTH yrila OTPa)KEHUs CBETOBOTO Jyya OT yria
najicHusI.

W3ydeHnne xapakTepuCcTUK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanre 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO Jyda OT yria
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

[Tomy4yenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.
Omnpenenenue HOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIBI COOMparolien
JIUH3HIL.

OMBITHI IO Pa3NI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl 1O BOCIPHUATHIO I[BETA MPEIMETOB NMPU HUX HAOIIOJECHUU Uepe3
I[BETOBbIE (DUIIBTPHI.

KBaHnToBbBI€E SIBJIEHHS.
OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTpPHI.
PamunoaktuBHOCTE. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO

snpa.

Hyknonnas wmopzens aromHoro sgpa. HM3oromsl.  PaguoakTuBHBIE

npespauienus. [lepuon nomaypacnana aTOMHBIX sAEp.



SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOIO YHCEIL.
DHeprus CBsI3M aTOMHBIX sjep. CBsi3b Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

SAnepnas sHepretuka. JeWCTBUS paguOAKTUBHBIX HW3JIyYEHUU HA KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CrmekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe Busbcona.

5. Pabora cuéTunka MOHU3UPYIOMINX U3TYUCHHI.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIUU YACTUIBI 1O TOPMO3HOMY

nyTH (1o ¢poTorpadpusm).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001AIOMINN MOYJTh TIPEAHA3HAYCH /I CUCTEMAaTU3aIuu
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JAEATEIbHOCTH,
NPpUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (PU3UKH, a TaKKe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00y4aromuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOHOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Ka4e€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia pealn3yeTcs
32 CY€T TOro, 4YTO OOy4Yarmuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAyYHO OOBSICHATH
dbu3nYecKue SBJICHUS B OKPYKalOIIEH MPUPO/Ie U MOBCEIHEBHON KU3HU;

WCITIOJIb30BATh HAYYHBIC METOJIBI UCCIIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
Yyucie Al IPOBEPKU TUIOTE3 U MOTYUYEHHS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HanOOJIEe BAXHBIX JOCTHKCHU COBPEMEHHBIX
TEXHOJIOTUH, HalpUMEpP, MTPAKTUUECKOTO MCTOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB



HHEPIrUM Ha OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHHSI BCEX M3BECTHBIX BUIOB
DHEPIHUU.

Kaxxmas w3 TeM JaHHOrO MOAYJS BKIIOYAET AKCIIEPUMEHTAJIbHOE
uccieoBaHle 00oOUIaroIero xapakrepa. Moayiap 3aBeplIaeTCsi MPOBEIECHUEM
JUArHOCTHYECKOM U OLIEHOYHON pabOoThI 32 KypC OCHOBHOTO O0ILIEro 00pa3oBaHUsl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH J10003HATENBHOCTH, MHTEpPEca K HCCIEeI0BaTENbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OOpYIOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOM W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMCHEHHE (U3NYECKUX 3HAHUHU IS PEIICHHUS 3ajJad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e 8) amanTanmuum K HU3MEHSIIOIIMMCS YCJOBHSAIM COLUAJIBHOW W NPHUPOTHOMN
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIE (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHUS TpoTrpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICWCTBUS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUI W TIPOIIECCOB, J€IaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POpPMALHUIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMu, MTHOU TpauKoi 1 UX KOMOWHALIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BEITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisAiTh POJM, OOCYXJaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaracMble BAPUAHThI PELICHUN;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHUS]) pe3yJbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKJICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE JIBUYKECHHE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACHINICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsl, HIEKTPUUECKOE MOJIE, TPOBOJIHUKU
Y JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsT UHIYKITUS)
M0 OINHUCAHMI0 MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIPHbIC SBJICHHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BEJIWUYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJIUUECTBO
TEIUIOThI, yJeJbHAs TEeIJIOEMKOCTh BEIECTBA, VYACIbHAs TeEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MallliHbl, OTHOCUTEIbHASI BIAXHOCTh BO3/yXa, JJICKTPUUYECKHUI 3aps,
cuja TOKa, DJIEKTPUYECKOE HaIpsHKEHUE, COMPOTHUBJICHUE IPOBOIHHKA,
yACIbHOE  CONPOTHBJIECHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(bU3MYEeCKUl CMBICT MCTOJb3YEeMbIX BETUYHH, 0O003HAYEHUS W €IHHUIIBI



bu3nyecKux BENUYUH, HAXOIUTH (HOPMYIbI, CBS3BIBAIOIINE JaHHYIO
(Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpapUKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHUs BEIIECTBA, MPUHLHUI CYNEPHO3ULIUU MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHHMS DJHEPrUHM, IpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alMChIBATh €r0 MAaTEMaTHYECKOe
BBIPAKEHUE;

OOBSICHATh (U3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHTyallud NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Oomnopod Ha |—2 M3y4eHHBIX CBOMCTBA (U3MUYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAIN3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX IS peUIeHHs] 3aJaud, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble ISl €€ penieHus, MPOBOAUTh PAacYEThl U CPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
($u3NYECKUX METO/OB, MCIONb3ys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSIEMOE  IIPEAINOJIOKEHNE, OLICHUBAaTh MPABWIBHOCT IOpsIKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
¢u3nyecKuX CBOWCTB Te (KaMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa H3JIydaroimle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
NIEKTPUYECKUX  3apsioB, B3aUMOJEWCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOTO MOJsi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEUI0KEHHOTO
000py1I0BaHus, OMUCHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBObI;
BBIIOJIHATh  NPSAMbIE  W3MEPEHHsS]  TEMIEPATypbl,  OTHOCHUTEIBHOU
BJIQXKHOCTH BO3/yXa, CHJbl TOKa, HAMNpPsHKEHUS C HCIOJIb30BAHUEM



aHAJIOTOBBIX TPHUOOPOB U JATYMKOB (M3MUYECKUX BEJIMYWH, CPAaBHUBATH
PE3yNBbTAaThl U3MEPEHUI C YIETOM 33aJIaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U yIEIBHOIO COITPOTUBJIEHUS BEIECTBA ITPOBOJHNKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HAIPSHKEHHWsT HAa NIPOBOJIHHUKE,
UCCIICOBAHUE IMOCIEAOBATEABHOIO U  MAPAJJIEIBHOTO COEAUHEHUN
MPOBOJHUKOB): TUJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUsI, CIeNysl NPEeIO)KEeHHOMY IIaHy, (UKCHUPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJHIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux BeauuuH (yaelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATH M3MEPEHHs, COOUpaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAysl NMPEMJIOKEHHON UHCTPYKLUUH, U
BBIYUCIISITh 3HAUYECHUE BEJIMUUHBIL;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy10BaHUEM;

XapakTepyu30BaTh MPUHIMIBLI  JCUCTBUS HM3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONUCaHUAd (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIBTMETP, CUETUMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
puOOPHI, HArpEeBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
NPEIOXPAHUTEIH, FIEKTPOMATHUT, JIEKTPOABUTATENb MIOCTOSTHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIIbHbBIE
npuboOpbl MO CXEeMaM M CXEMaTU4YHBIM pUCYHKaM  (OKUJAKOCTHBIN
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATh CXEMbI 3JIEKTPUUECKUX
Lelnel ¢ MocaeA0BaTeIbHBIM U apajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaIoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;
NPUBOJIUTH  MpUMEpPhl  (HaXOAUTh  HHQPOpPMAIIMIO O  MpPUMEpPaX)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUMX 3HAHUNW B TIOBCEJIHEBHOMU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTHUYECKOT0 NTOBEICHHS B OKPYKAIOLLEH Cpene;



OCYIIECTBISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMUXCA 3HAHUW M IIyTEM CpaBHEHUS
JIOTIONIHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOU;
UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHus HH(GOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpaTKHE YCTHBIE COOOIIECHMS,
0000mas wuHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO
COAEpKaHUsl, B TOM 4YHCJIE€ MyOJMYHO TMPEACTABIATH pPE3YyIbTaThl
MPOEKTHOM WJIM WCCIIEOBATENIbCKON NEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATUHHBIM ammapar Kypca (U3HKH,
COIPOBOX/AATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUMA (PU3UIECKHIX
MPOIIECCOB pacHlpeAensaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBHHU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICTUTH 32 BBHIMOJTHEHUEM IUTaHA ACHCTBHUMA U
KOpPPEKTUPOBaTh €ro, aJEeKBAaTHO OIICHMBAaThb COOCTBEHHBIN BKJIaa B
JESITEIbHOCTD TPYIIIBL, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUI:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TaTbHO30PKOCTD,
CIEKTPBI UCITYCKaHUs ¥ TOTJIONMEeHUs, ab(a, OeTa- 1 raMMa-u3IydeHus,
W30TOTIBI, SITICPHAS DHEPTETHKA;

paznuyaTh SIBJICHHUS (pPaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHOE JBIKEHHE, CBOOOHOE
NajICHUE TEJ, PABHOMEPHOE JIBI)KCHUE 10 OKPY)KHOCTH, B3aMMO/ICHCTBUE
TeJ, pPEaKTUBHOE JBMIKECHUE, KOJeOaTeIbHOE JBIXKCHHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE W TPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHUE 0eJIoro CBETa B
CHEKTp H CJOKEHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,



€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
U3ITyYeHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHNUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
NBIDKEHUWE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, LIBETa T,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOIOTHYECKOE NEUCTBHE BUAMMOTIO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOIO HW3JIYYEHHM, €CTECTBEHHbIN
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJIMOAKTHBHBIX W3IyYCHUH Ha
OpraHu3M 4eJIOBeKa), MPU STOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HUCIIOIL3YS
bu3NYeCcKue BEIWYUHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBH)KCHUH, YCKOPEHHE, NEpeMEIIeHHe, MyTh, YyTrioBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIXKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUs, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHW4ecKas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPTrUs Teda,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAS SHEPTUS CHKATON
NPYXKUHBI, KUHETUYECKas DHEPrus, TOoJHAs MEXaHWuecKash SHEeprus,
MEepHOJT U YacTOTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTUCAHUU
MPaBUJILHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJb3YEMBIX BEIIMYHH,
0003HAaUEHUsI W EIUHUIIBI (PU3MYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TPpaPUKN U3YICHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYNH;
XapaKTEePU30BaTh CBOWCTBA TeJ, (DU3WYCCKUE SBICHUS M IPOIECCHI,
UCITIOJIB3YsI 3aKOH COXPAHEHHWS DHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHSI,
OPUHIUI CYMEPIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwmes,
3aKk0HBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsI0BOTO U MAaCCOBOTO YU CET
IPYU SIICPHBIX PEaKIUsIX, MPU ATOM JIaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHWCIE U B
KOHTEKCTE CHUTyaIluid MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBCHEHNE U3 2—3 JIOTHICCKUX



[IaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHIH,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3amadd  (omMMparomuyecs Ha CcuUcTeMy wu3  2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBs3bIBAatONIUE (HHU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISBIATH HEIOCTAIONINE WM W30BITOYHBIC NaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIC ISl PEIICHUs, TTPOBOUTEH PACUETHI
OLICHMBATh PEATUCTHUYHOCTh IMOJYYEHHOTO 3HA4YeHUs (U3UUECKOU
BEJIUYUHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh TpPH MOMOUIU
(GU3NMYECKUX METOOB, HCIIOJB3YS OIMHMCAHWE WCCICHOBAHUS, BBIICISATH
MPOBEPSIEMOE TPEANOJIOKEHNE, OIICHUBATh TPABWIBHOCTH TOPSIKA
MPOBENICHUS]  UCCJIEIOBAHUS, JIeJIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJCHUH U OIBITOB,

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SABICHUH WA
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXpaHEHUs] DHEPTHH, 3aBUCUMOCTH TIepHoAa KOJIeOaHWHA MPYKHHHOTO
MasTHUKA OT MaccChl Tpy3a M >KECTKOCTU MPYNKUHBI U HE3aBHUCHUMOCTH OT
aMIUTUTY/IBI MaJIbIX KOJICOAHUM, IPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOMCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JMH3E, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOTO Habopa
o0OpyZOBaHUs, OINUCHIBAaTH XOJI OMbITAa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOHI,

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO TIPSAMBIX U3MEPEHUM, OMPEaeIss
CpelHee 3HaYeHHEe Uu3MepsIeMOol BeMHYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYHUH C
UCITOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH ITYyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBIDKCHMHM 0O€3 HaudaJbHOM CKOPOCTH, Mepuoia
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHWs CBETa OT yria MaJeHUs W yria MPEIOMIICHHs OT yIJia
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTEIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3MYecKuX BETWYHH B BHUAC TaONWIl M TPaQUKOB, JeJIaTh BBHIBOIBI 1O
pe3ysbTaTaM HCCIICIOBAHUS;



IPOBOANTH KOCBEHHBIE H3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHsis
CKOpPOCTb M YCKOpDEHHE Tela TpHU PaBHOYCKOPEHHOM JIBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHHueckas padoTa M MOLIHOCTh, 4acTOTa HU
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIICH  JIMH3BI, PAJAWOAKTHUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITNOJHATh U3MEPEHUS, CIIEAYys NPEII0KEHHON MHCTPYKIMH, BBIYUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE NIPU3HAKUM M3YyYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, IUIAaHETapHAas MOJENTb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHHUA (B TOM YHCIHE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TPAKTHUYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHHUS N300paXKEHHH B MJIOCKOM 3epKajie U coOuparouiei IuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHuH ¢ MPUOOpaMu 1
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIEH Cpe/Ie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOoCTOATEIHHO (HOPMYIHUPYSI TIOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpEJeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHabI,



pecypcbl ceti MIHTEpHeT, BageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WK UCCIIEN0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar HM3y4yaeMoro pasaena (PU3MKd U COMPOBOXKAATH
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éTOM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIb30BAaTh IIOHATHA

1.2

13

pa3indaTth SABJICHHUA 110 OINHMCAHHUIO HMX XapaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYecCKue sSBICHHUS B MPUPOJIE,
IIPU 3TOM IE€PEBOJIUTH NMPAKTUUYECKYIO 3aJauy B yueOHYIO, BBIICISTH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) PUZNYECKUX SIBICHUN

14

1.5

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUYECKUE SBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003HaYeHUsI U €UHUIBI (PU3NYECKUX BEJIUYUH, HAXOAUTH (POPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  M3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SBICHUS U TPOIECCHI,
HCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3alHMCHIBAaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTHh 00BsACHEHUE U3 |
— 2 JOTUYECKHWX IIaroB ¢ MOMOMIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/I‘-ICCI(I/IX HBHCHHﬁ, (1)I/I3I/I‘-ICCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHbIe 3a7aud B 2 — 3 JNEHCTBHUSI, UCIIONB3YSl 3aKOHBI U
(bopMyIIBI, CBSA3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIM3a

YCJI0BUA 3aa4U 3allMChIBATH KPATKOC YCJIOBUEC, BBIABJIIATH HEAOCTATOK




1.8

JAHHBIX JJI1 pelIeHus 3aJadd, BbIOMpaTh 3aKOHBI M (HOPMYIIBI,
HEOOXOAUMBIE Al €€ pelleHus], MPOBOAUTh Pacuy€Thl U CPAaBHUBATDH
MOJIyUEHHOE 3HAaueHHEe (PU3UUYECKOW BEIMYMHBI C HM3BECTHBIMU

JaHHBIMHA

pacrio3HaBaTh NpPOOJEMBI, KOTOPBHIE MOXXHO PEIIUTh IMPH MOMOIIU
(U3MYECKUX METOJI0B, UCIOb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
IIPOBEPSIEMOE IIPENII0JIOKEHNE, OLIEHWBATh IPABWIBHOCTH IOpsIKa

IMPOBEACHUA UCCIIEA0BAaHMA, ACJIaTh BBIBOIABI

1.9

1.10

1.11

1.12

NPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHHNA WM
bu3MYecKuX  CBOWCTB  Tel:  (GopMynmpoBaTh  IpOBEpsieMbIe
OPEINONOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

000pyI0BaHUS, ONUCHIBATH X0/ ONBITA U ()OPMYITHPOBATH BHIBOIBI

BBIIIOJHATL IMPAMBIC H3MCPCHUA C MCIIOJIB30BAHUCM aHAJIOT'OBBIX
HpI/I60pOB Hn JaT4YUKOB (1)I/ISI/I‘ICCKI/IX BCJIMYNH, CPABHUBATL PC3YJIbTAThI

MU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COIFOTHOM MOTPEIIHOCTH

MPOBOAWTH  MCCIEAOBAHME 3aBUCUMOCTH  OJHOM  (U3UUYECKOM
BEJIMYMHBI OT JPYrOM C HCHOJIB30BAHUEM TMPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
WU3MEpPEHUs, CIeAysd MPEeAIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUZE TaONIUIl M TpagHKOB,

ACJIaTh BBIBOAKLI 11O PE3YyJIbTaTaM MCCICAOBAHUA

MMpOBOANTH KOCBCHHBIC HU3MCPCHUA q)HSI/I‘{CCKI/IX BCJIIMYNH:
IJIaHUPOBATb U3MCPCHMU, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ceaysa HpeI[J'IO)KCHHOI\/JI HHCTPYKIUHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

1.14

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1ab0paTOPHBIM 000PYI0BaHHEM

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUs, HUCIIOJIb3Ys
3HaHHA O CBOMCTBaX (IU3MUECKUX SBJICHHMM U HEOOXOJIUMBbIE

(I)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI o CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTaBJIATH CXEMBbI
SJICKTPHUICCKUX ueneﬁ C TMOCJICHOBATCIIbHBIM W IapaJlJICJIbHBIM

COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaUCHHUS




3JICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

NPUBOJUTL TMPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npruOOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHUS 3/I0POBbS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOI'O ITOBEACHHUS B Opr>K&I-OH.I€I71 cpeac

1.17

1.18

1.19

1.20

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3NYECKOTO CONEPKAHUSI B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIONIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOI

WCIIOJIb30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro COJep KaHUs, CIPaBOYHBIC
Marepuaibl, pecypchl cetu HuTepHeT; BIageTh NpuéMaMu
KOHCIEKTUPOBaHHUS TEKCTa, mpeoOpa3zoBaHus WHGOPMAIIUU U3 OJIHOU

3HAKOBOHM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M KPATKUE YCTHBIC COOOIICHUS,
0000mas wHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PU3NIECCKOTO
COJICpKaHUs, B TOM 4YHUCIEe MyOJIMYHO TPEACTABIATh PE3YIbTATHI
MPOSKTHON WM HCCIIEIOBATEIIbCKON JICATEIBHOCTH, MPH OTOM
IpPaMOTHO UCIIOJIb30BaTh HM3YYCHHBIH IMOHATUHHBINA ammapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE MPE3eHTaluel

IIPpU BBITTOJIHCHUHN y‘~I€6HI>IX IMPOCKTOB U I/ICCHe)IOBaHI/Iﬁ (1)I/ISI/ILIGCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
INOCTAaBJICHHBIMU  3aJadyaMHu, CJICIUTb 3a BBIIIOJJHCHHUCM IIJIaHa
HeﬁCTBHﬁ )51 KOPPCKTUPOBATH €ro, aJICKBATHO OIICHUBATDb
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbI, BBbICTPAHMBATH
KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, MMPOSABJIAA TOTOBHOCTH

paspemaTh KOHM)IUKTHI

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS




1.2

1.3

pas3indaTth SABJICHHUA IO OMHCAHHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE HM3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJIE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SABIICHUN

14

ONUCBHIBATh H3YYEHHBbIE CBOMCTBA Tl M (PU3MUECKUE SBIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, IPH ONHCAHWUU TPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJINWYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITHMYUH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapuKd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

1.6

XapaKTCPpHU30BaATb CBOMCTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMcCblBaTb €ro MaTrcMaTH4CCKOC

BBIPAKECHHE

OOBACHATH (PU3NYECKHUE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMid IPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB ¢ IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/I3I/I‘ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3aJauu (omuparonyecs Ha cucreMy u3 2 — 3
YpaBHEHUMN), UCIMOJB3Ys 3aKOHBI U  (OPMYJbI, CBSI3BIBAIOIINE
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auud
3aMUChIBaTh KPAaTKOE YCIIOBHUE, BBIABIATH HEAOCTAIOIINE WM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISL pelIeHusi, MPOBOJIUTh PacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

pacno3HaBaTb HpO6HeMBI, KOTOpPBIC MOXHO PpCIIUTh IMpPHU I[MOMOIIU
(1)I/I3I/I‘-IGCKI/IX MCTOIAOB, MCIIOJIB3Yys ONMMCAHUEC HCCIICIOBAaHHA, BBIACIIATH
MMPOBCPACMOC TMPCAIIOJIOKCHNUEC, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAaHWA, [AC€JIIAaTb BBIBOJbI, HWHTCPIPECTUPOBATH

PE3YyIIbTAaThL Ha6J'IIo,Z[eHHI>i " OIIBITOB

1.9

MNpOBOAWUTL OIIBITHI 110 Ha6J'IIOIIeHI/IIO (I)I/IBI/I‘-ICCKI/IX SIBJICHHH WX




(HU3MYECKUX CBOWCTB TEJI: CAMOCTOSATENIFHO COOMpPATh YCTAaHOBKY M3
u30bITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMBITA M €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

1.11

1.12

1.13

1.14

NPOBOJUTh TPH HEOOXOJMMOCTH CEPUI0 TPSIMBIX H3MEPCHUH,
ompenenss cpenHee 3HAUCHHE HM3MeEpseMON BelMW4YMHBI ((POKycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBaTh BBIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO pHOopa)

NPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTEH (DM3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM IMPSAMBIX HU3MEPEHUil: IUIAHUPOBATh HCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HKCHpPOBATH pE3yJIbTaThI
HOJYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIU

Fpa(l)I/IKOB, ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHUA

IPOBOAMTH  KOCBEHHbIE  M3MEPEHHUS  (PU3MYECKUX  BEJIUYMH:
IUITAHUPOBATh MU3MEpPEHHs], COOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE M3MEPEHHUs, Cleays MPEUI0KEHHOM WHCTPYKLIHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIM3UPOBATH IIOJIyYCHHBIE

pEe3yJbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

pa3ianyaTh OCHOBHBIE NMPU3HAKU W3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34, IJIAHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOZCIIb aTOMHOTI'O AApa

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HMX ONMUCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXE€Mbl M CXEMaTU4HbIE PHUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX npubopoB 51
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PELICHUH Y4eOHO-TIPaKTHUECKUX
3aj1ayu, ONTUYECKHE CXEMBI JIUIsl TOCTPOSHHS N300paKEHUH B MIIOCKOM
3epKkajie 1 coduparouieit TuH3e

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIUI0 O MpHUMEpax)
MPAaKTUYECKOTI0 UCTOIb30BaHUS (PU3NYECKUX 3HAaHUI B MOBCEIHEBHOM

KU3HH I8 oOecriedeHus: O€30MacHOCTH TpHU  OOpaleHuu ¢




1.18

1.19

1.20

1.21

npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

COOJTIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpene

OCYIIECTBIISATh MOUCK MHPOPMAIHN (DU3HUIECKOTO COACPKAHKS B CETH
WuTepHer, camocTosTeNbHO (GOpMYyIUpysh IOUCKOBBIA  3ampoc,
HAaXOJUTh MYTH  OMNpPEACNICHUS  JIOCTOBEPHOCTH  TOJYYEHHOMU
nH(OpMallMM Ha OCHOBE HMMEIOMIMXCS 3HAHUM M JOMOJIHUTEIbHBIX

HUCTOYHHUKOB

WCIIOJIb30BaTh TPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUN  HAy4YHO-
NOMYJSIPHYIO JIUTEPATypy (PU3MYECKOro CoJep)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHus MHGOPMAIMU U3 OJIHOM

3HAKOBOHM CUCTEMBI B IPYTYIO

CcO31aBaThb COOCTBEHHBIE ITMCHMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha
OCHOBe HH(pOpMAallUM M3 HECKOJBKHUX HCTOYHHUKOB (HPU3UUECKOrO
coJlepKaHusl, MyOJIMYHO HPEACTAaBIATh PE3YyJIbTaThl MPOEKTHOW WM
UCCIIEOBATEIbCKON  AEATEIBbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
GU3MKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3eHTalued ¢ yd&ToM

0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHpPENeNiITh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBINOJHEHUEM ILIaHA
JIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMICTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiath KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC
Kon Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pasnesa 3J1eMeHTa
TEIUUIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOXKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
6.1 TEOpUU CTPOEHMs BewiecTBa. Macca U pa3Mmepbl
' MoJieKya.  OmbIThl,  HOATBEPKJIAIOIIME  OCHOBHBIE
MIOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TEOpUH
Mogenmu  TBEpAOro, JKUAKONO U ra3zoo0pa3HOro
6.2 cocTossiHuM BemiecTBa. Kpucramnuueckue u amop¢Hble
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHYECKON
TEeOpuun
6.4 CMaunBaHue U KallWJUISIPHBIE SBJICHUS
6.5 TeroBoe pacupeHne u cxaTue
6 6.6 Temnepatypa. CBsi3b TeMIepaTrypbl CO CKOPOCTbIO
. TCIIJIOBOT'O JABMIXXCHUSA YaCTHUI]
67 Buytpennss sneprust. Crioco0bl H3MEHEHHsI BHYTPEHHEH
' SHEPrUu: TeIIonepeaaya U CoBepIeHue padoThl
6.8 Bunel temonepenayu: TEMIONPOBOJHOCTb, KOHBEKIIHS,
' U3Iy4eHue
KonnuectBo  TermioTel.  YaenpHas — TEIIIOEMKOCTh
6.9
BELIECTBA
TernmooOMeH U TemIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETJIOBOTO OanaHca
611 [InaBneHne u OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
' VY nenpHas TEMI0Ta TUIABICHUS
6.12 [lapooOpa3zoBanue 1  kKoHAeHcauus. Mcnapenue.

Kunenne. VY nenbHas TCIJIOTa napoo6pa3013aH1/I${.




3aBHCUMOCTh TEMIEpPaTypbl KHIIEHUS OT aTMOC(EpHOTro

JaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIMBa. Y IeibHas TEII0Ta CropaHus
[Ipunnuner  pabotel  TemmoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO JABHUTrarens. TeraoBble ABUraTeNd U 3allluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEeHHsI U MPEBPALLECHUS JHEPTHH B TETIJIOBBIX
6.16
rpoiieccax
[IpakTuueckue padbOTHI:
H#HHPar###OnbITEL IO OOHAPY)KEHUIO JCHCTBHS CHII
MOJICKYJISIPHOTO TIPUTSKCHHSI.
#A#H#Par#H##0OnbITEl 10 BBIPALIMBAHUIO  KPUCTAJUIOB
MOBapEHHO COM WM caxapa.
#HAPar###0OneITEl 1O HAOMIOAEHUIO  TEILIOBOIO
pacIIUpeHUs Ta30B, )KUIKOCTSH U TBEPIBIX TEI.
###Par#H#Onpenenenue naBieHUs] BO3oyxa B OallJloHE
HITIpULA.
H#HAH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJIEHUS BO3JlyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJIAXKICHHUSI.
6.17

##H#Par###11poBepka rUNOTE3bl JIMHEHHON 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

#H##Par##H#Habmonenne W3MEHEHUS BHYTpEHHEH
SHEPTUU Tela B pe3ylbTaTe TEeIulonepenayd U padoThl
BHCIIIHUX CHIL.

#H##Par###lccnenoBanre SBICHUS TEIUIOOOMEHA TpPH
CMEIIMBAaHUM XOJOAHON U TOpSYEN BOJIBI.
###Par###Onpenenenue KOJIMYeCcTBa TEMJIOTHI,
MOJIYYEHHOTO BOJOW TMpH TEMJIOOOMEHE C HarpeThiM
METaJUTHYECKUM ITUITHHIPOM.

#H##Par###Onpenenenue  yACIbHOW  TETUIOEMKOCTH




BEILIECTBA.
#H##Par###lccnenoBanue mpoiecca UCIapeHus.
#H##Par###0OnpenencHue OTHOCUTEIIBHOW — BIAXKHOCTH
BO3/TyXa.

#HH#Par####0Onpenenenue yAelIbHONW TEIUIOTHI IJIaBICHUS

JIBJA.

6.18

dusznueckue SBICHHS B NPUPOJAC: IMOBEPXHOCTHOE
HATSOKCHHWE M KAaNWUBIPHBIC SIBICHHUS B IPHPOJE,
KpHCTAJUTBI B Tipupoje, usnydenue ColHIa, 3aMep3aHue
BOZ0EMOB, MOpPCKHE OpHU3bl; 00pa30oBaHKE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHuyeckue  ycTpoOMCTBa:  KalWJUIAPBL, MPUMEPHI
WCIIOIb30BAaHUS KPHUCTALIOB, >KUJKOCTHBIH TEPMOMETD,
JATYMK TEeMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOWHA,

ABUT'ATCJ]Ib BHYTPCHHCT'O CI'OPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa 3JeKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TEJIaMH)
Onextpuueckoe nosue. Hanpssk€HHOCTh 3JEKTPUYECKOTO

7.3 nons. lIpyHIUD Cyneprno3uiuu 3JIEKTPUYECKUX IOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuyeckuit 3apaa. Ctpoenue aroma. [IpoBoaHuku n
TUDJIEKTPUKN

7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa

- ONEeKTpUYEeCKUd  TOK.  YCJIOBHA  CYyLIECTBOBaHMS

' ANEKTPUYECKOT0 TOKa. VICTOYHMKH TOCTOSTHHOTO TOKa
27 JeiicTBus ANEKTPUYECKOTO TOKa (TemoBoe,

XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B




KHUIAKOCTAX U Ira3dax

Onexktpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE

7.8

HaIpsHKEHUe

ConpotuieHue MPOBOJIHUKA. VYneapHOE
7.9

COMPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 yqacTka 1enu

[TocnenoBarenbHOE W MapajUIeIbHOE  COCJIUHEHUE
7.11

MPOBOJTHUKOB

Pabora u MOIIHOCTH JJCKTPUUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

3 DNEeKTpUYECKUe LEenu U MOTPEOUTENU SJIEKTPUUECKON

7.1

sHepruu B ObITy. KopoTKkoe 3amMblkaHue

ITocTosuable MarHuThl. B3amMoaeHcTBHE ITOCTOSHHBIX
7.14

MarHuToOB

MaruutHoe T1ojie. MarHutHoe 1oje 3eMAd U €ro
7.15

3HaYEHHE IS KU3HU Ha 3eMiie

6 OmneiT Opcrena. MaruutHoe 1oJie 31eKTPUYECKOTo TOKa.

7.1

[IpuMeHeHue 37IeKTPOMarHuTOB B TEXHUKE

JleficTBUe MarHMUTHOTO TOJIA Ha MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSHHOTO TOKa. Vcmonp3oBaHue
7.17

JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIopTe

OneiTel  @apajnes.  SIBieHue  3IEKTPOMArHUTHOMN
7.18

nHaykiuu. [Ipasumno Jlenna

DNeKTpOTeHepaTop. Cnioco0mI MOJTY9CHUS
7.19 BJIEKTPUYECKON SHEPIum. DNeKTPOCTaHITUN Ha

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 0 HAOTIOJACHHUIO STEKTPU3AIUHN Tl UHIYKIHEH
7.20 U IIPU COTIPUKOCHOBEHUH.

UccnenoBanue nA€MCTBHS DJIEKTPUYECKOrO OIS  Ha

IMPOBOAHHKHU U JUDJICKTPUKH.




COopka u mpoBepka pabOTBI SJICKTPUUECKON Ienu
MMOCTOSIHHOT'O TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaPSIKEHUSI.
UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILETO Yepes3
PE3HUCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS
Ha pe3UCTOpeE.

OIBITH], JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
3JEKTPUUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIIOIIAIU TIOTIEPEYHOTO CEYCHHS U MaTepHala.
[IpoBepka mpaBWia CIOXKECHHS  HANPSOHKEHUH  TPpHU
MOCJIEIOBATEILHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia s CHJIBI TOKA MPH MapaieIbHOM
COCIMHCHUH  pe3ucTtopoB.  OmpexaeneHue  pabOTHI
JNEKTPUYECKOTO TOKa, HUIYLIEr0 4Yepe3 PEe3UucTop.
OrmpenenieHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIEIIIEMON Ha pe3ucTtope. MccnenoBanre 3aBUCUMOCTH
CWJIBI TOKa, UAYHIETO 4Yepe3 JaMIIOYKY, OT HAMpsKEHHS
Ha Hell. Onpenenenue KIIJ[ narpesaresns. MccnenoBanue
MarHMTHOTO B3aMMOJIEHCTBUSL ITOCTOSHHBIX MAarHUTOB.
N3yuenre MarHuTHOTO MOJISt TOCTOSIHHBIX MarHUTOB MPHU
ux oOveauHeHMH ©  pazaeneHuu. lccrnegoBaHue
JENUCTBHUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThl,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIBI
TOKa ¥ HampaBlieHWs Toka B Karymke. M3ydyenue

JIECTBUSL MarHUTHOIO IOJS Ha INpOBOAHUK C TOKOM.

KonctpynpoBanue u HU3y4YCHHUE paboTsI
3IIEKTPOJIBUTATETS. N3mepenne KII/
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. ONEBITE o

HUCCICOIOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIHUU:
HCCIIeNOBaHUE M3MEHEHHH 3Ha4YeHUsI u HaIlpaBJICHUA

WHAYKIOUMOHHOI'O TOKa




7.21

®usnueckue SBICHUS B MPUPOJE: IIIEKTPUUECKUE
SBIIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE MoJje 3emiiu, Apeld MmoroCcoB,
pPOJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHudeckue YCTpPOWCTBA: DJIEKTPOCKOIl, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK DJIEKTPUYECKOM DHEPIUH,
JIEKTPOOCBETUTENIbHBIE  NPUOOPBI,  HAarpeBaTelbHbIC
AJIIEKTPOTPUOOPHI (mpumepsr), ANEKTPUICCKHE
NPEAOXPAHUTENH, DIJIEKTPOMArHUT, 3JIEKTPOJIBUIaTEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Konx anemenra [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pasznena
MEXAHWYECKMUE ABJIEHUA

Mexannyeckoe JIBHKEHHE. MarepuanbHas — TOYKA.

5.1 Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS

8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
##HPar###HepaBHOMepHOE MPSIMOJIMHEHHOE IBUKEHHUE.

8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tejla  IpHU
HEPaBHOMEPHOM JBUKCHUH

8 Yckopenue. PaBHOYyCKOpEHHOE MIPSAMOJIMHEMHOE

85 JIBUKECHHE

8.6 #H#Par###Cro0O01HOe magenue. OmnelTel [anuies
###Par##PaBHoMepHOE JBHKEHUE 10 OKPY>KHOCTH.

8.7 [lepuon m uactora obOpamieHus. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMUTENbHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa




8.11

#HH##Par##H# [puHIIUIT Cynepro3UIIUN CUIT

8.12 Cwuuta ynpyroctu. 3akoH ['yka
313 #H##Par###Cuna TpeHUS: CHJIa TPEHUSI CKOJBKCHUS,
' CHJIa TPEHHS MTOKOs, IPYTHe BUABI TPEHUS
814 #H#H#Par#H##Cuna  TSOKECTM U 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
8.15 Jewxenne  mmaHer  Bokpyr  Counnma.  IlepBas
' KOCMHYECKasi CKOPOCTb. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue MaTeprabHOM TOYKU. AOCOIFOTHO TBEP0E
8.16
TEJ0
8.17 H#HH##Par####PaBHoBecrue TBEPIOTO TeNla C 3aKPEIUIEHHOU
' ocbio BpamieHus. MomeHT cuibl. LleHTp TsxecTu
8.18 Nwmnynee Tena. M3Menenue ummynbca. IMIynsc cHitbt
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 HHHPar###PeakTUBHOE NBUKEHUE
8.21 Mexannueckas paboTa U MOITHOCTb
8.9 Pabora cun Ttsbkectu, ynpyroctd, TpeHus. CBsi3b
' SHEPrUuu U paboThl
893 [lorennumaneHast dHeprus Tena, MOAHATOTO  Haj
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenumanpHas 3HEPIUs CKATON MPYKUHbI
825 #HH##Par###Kunernueckass  sHeprusa.  Teopema o
' KMHETHYECKOW YHEPTUU
8.26 ##HHPar####3aKoH coXpaHeHHs] MEXaHUYECKOH SHEPTHH
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXEHHs Opycka
WIM JBWKEHHUS IIapuKa MO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpeHUsl Tella IpU PaBHOYCKOPEHHOM
87 JIBVDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

UccnegoBanue 3aBUCUMOCTA NYyTHU OT BPEMEHHU MPHU
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4allbHON CKOPOCTH.
[IpoBepka TrHUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JIBIDKEHUH 0O€3 HadaJbHOW CKOPOCTH ITYTH OTHOCSTCS

KakKk piang HEYETHBIX Yuceii, TO COOTBCTCTBYIOIIUC




8.28

8.29

MIPOMEXYTKH BPEMEHHU OJINHAKOBBI.

UccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpPMaJdbHOrO JnaBiieHus. OrnpezneneHue
kodddunenTa TpeHHus CcKoibxkeHus. OmnpenerneHue
#EcTKOoCTU mpyKuHbL. OmnpeneneHue padOTbl  CUIIBI
TpEHUsT TMpPU PABHOMEPHOM JIBIJKEHMHM Tejla IO
TOPU30HTANIbHOM moBepxHOCTH. Omnpesenenue padOTHI
CUIBl  YOPYrocTM  IpU  HOIBEME  Ipy3a C
UCIIOJIb30BAHUEM  HEMOABMUKHOTO U IOJABHKHOIO
OJI0KOB

®dusnyueckue SBJICHUS B MPUPOJE: MPUIUBBI U OTIUBBI,
nBuKeHue I1uiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JBUYKEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUJIOMETP,  JATYUKH

ITOJIOKCHU, paCCTOAHHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKU

- KoJIeOaHUI: Iepro/I, 4acToTa, aMIUIUTY/1a
9.9 MaremaTtuueckuit u MPYKUHHBIN MasiTHUKU.
' [IpeBpaienue s3uepruu npu KosaedaTenbHOM ABHKEHUN
93 3aryxatomue kosiebanusi. BwIHyXaeHHBIE KOJeOaHUS.
' Pe3onanc
Mexannueckre BoHbBI. CBOMCTBa MEXaHHUYECKUX BOJIH.
9.4 [IpomonbHBIE W MONIEpEeYHBIC BOJHBI. J[TMHA BOJIHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHUs. MexaHN4eCKHe BOJHBI B
TBEPIOM TeJI€, CEICMUYECKUE BOJTHBI
9.5 3ByK. ']poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u yabTpa3Byk
[IpakTudeckue pabOTHI:
OmpeneneHnne 4acTOTBl W TEpHoJa  KoJeOaHU
MaTeMaTH4eCKOro MasiTHUKA.
9.7 OmpeneneHnne 4acTOTBl W TEpHoJa  KoseOaHUM

MPY>KUHHOTO MasiTHUKA
HccnenoBanre  3aBUCHMOCTH  MEpPHOAA  KOJCOAHHIA

NOABCHICHHOTO K HUTU TIpy3a OT [JJIUHBI HUTH.
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11

HccnenoBanue 3aBUCUMOCTH  TIepHoOJa  KoJeOaHHi
NPYKUHHOTO MasTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHsl. I3mepenune yckopeHus cBoOOIHOTO naieHUs
dusnueckue SBJIECHUS B NPUPOAE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKHUE BOJIHBI,
LlyHaMH, 3XO0
9.9 TexHuueckue ycTpOHCTBa: 3XOJIOT, MCIOJIb30BaHUE
' yABTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEKTPOMAarHUTHOE T0JIe. DJIEKTPOMAarHUTHBIC BOJIHBI.
' CBoiicTBa 37IEKTPOMAarHUTHBIX BOJIH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH
103 OnekTpoMarauTHas npupoaa cera. CKOPOCTh CBETA.
' BounHoBbI€ cBOMCTBaA cBeTa
[IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MIOMOIIBI0 MOOUIILHOTO TenedoHa
dusnueckue SBIEHUS B TpuUpoAe: OHOIOrHyecKoe
10.5 neiicTBue BUJUMOTO, yIBTPaPHOIETOBOTO u
PEHTTE€HOBCKOT'O U3ITy4eHUH
106 TexHuueckue YCTpOMCTBA: UCIIOJIb30BaHHe
' AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku ceerta
11.2 [IpsimonuHETHOE pacIpoCcTpaHEHHUE CBETa
Otpaxenue cpera. [lnockoe 3epkano. 3aKOH OTpaKeHUs
11.3
cBeTa
114 [Ipenomnenne cBeta. 3akOH MpPEIOMIICHUS CBETA.
' [TonmHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop ty4yel B MH3E
116 OnTnueckast cuctema ¢oToamnmnapara, MHUKpPOCKONa U
' TEJIECKOIa




I'maz kak onTuyeckas cucrema. biau3opykoctb u

11.7
JAIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue cieKTpajabHBIX IIBETOB. Jlucnepcus cBeta
[IpakTuueckue paboOTHI:
#HH##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpaXeHUs CBETOBOTO JIy4ya OT YyIJia MaJeHHUs.
##HPar##H##l13ydenne  XapakTEpUCTHK  M300paKeHHS
npeaMeTa B INIOCKOM 3epKalie.
#HH##Par####lccnenoBanue 3aBUCUMOCTH yriia
IPEIOMJICHUSI CBETOBOTO Jiydya OT yIJla MaJeHus Ha
119 TPaHUIIE «BO3JIYX — CTEKIIOM.
' ###Par#t# lonyyenne  n300pakeHUH C  MOMOIIBIO
coOUparoIe TUH3HI.
###Par#H#Onpenenenue (GOKYCHOTO pacCTOSHUS U
ONITHYECKOU CHITBI COOUPAFOIICH JTMH3BL.
H#HHHPar###OnbITEl IO  pa3loOKEHUI0 Oeloro cBera B
CIICKTD.
H#H#HPar###OnbITEl IO BOCHPHUATHIO IIBETA IMPEIMETOB
IIPH WX HAOTIOJACHUN Yepe3 IBETOBBIC (PUITBTPHI
dusnyeckue sBIeHUs B mpupoje: 3atMeHus CoiHIa U
11.10 JIyHbl, 11BE€Ta TeN, ONTHYECKHE SIBIEHUS B aTMocdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)
111 TexHuueckue yCTpOIiCTBA: OUKH, MIEPUCKOIL,
' (dboToanmapar, ONTHIECKHUE CBETOBO/IbI
KBAHTOBGIE ABJIEHUA
191 Oneitel Pezepdopna w mimanerapHass MOJelb aToMma.
' Mogens aroma bopa
122 Hcnyckanwe W MOTJOLIEHHE CBETa aToMOM. KBaHTHI
1 ' JInnelyaTele CIIEKTPHI
12.3 PanuoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
14 Ctpoenue aromMHOro sapa. HykimoHHas Monenb
' aTOMHOTO siapa. M30Tomnbl
s PamnoakTuBHBIe npeBpaimieHus. [lepuon momypacmana

ATOMHBIX AICP




SnepHbie peakunu. 3aKOHBI COXPAHEHUS 3apsiJOBOTO U

12.6
MaccoOBOI0 YHCEN
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. cTouHUKM sHEprun
' CouHiia 1 3831
129 Slnepnas osHepretuka. JledcTBUE  paguMOaKTUBHBIX
' M3JIy4EHUI Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padOTHI:
HaOntogeHne CIUIOMIHBIX M JIMHEMUaThIX CIIEKTPOB
12.10 U3JIy4EHUS.
HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
110 TOPMO3HOMY ITyTH (TI0 poTorpadusim).
W3mepenue paanoakTUBHOTO (poHa
®usnyeckue SBICHUSA B IMPHUPOAE: €CTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPalMOaKTUBHOE W3JIYYEHHE NPUPOJHBIX MHUHEPAJIOB,
JNEHCTBUE PAaJUOAKTUBHBIX H3JIyYEHUH HA OpraHU3M
YeJioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'ILHHﬁ AO03UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U TI03HAaBa€MOCTH SBJICHMM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poau (GU3MKKM B Pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHHM Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne OcCHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tell, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOIICTBa TET U (1)I/IBI/I‘I€CKI/Ie SABJICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIeHNsT MPaBWJI O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOIDI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIBHYI0O  YCTAaHOBKY IO HMHCTPYKLHMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBIISTH
MOJIyYEHHBIE 3aBUCUMOCTU (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie€ M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBUE 3a1ayH,
BBISIBIISATH HEAOCTAIOILIME JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI M OLEHMBATH PEATUCTUYHOCTH IOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINBI  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCII€ OBITOBBIX MPUOOPOB, M MPOMBIIITIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBJIEHUH UM HeoOXoauMmble (u3nUecKue




3aKOHOMECPHOCTH
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YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHud ¢ OBITOBBIMH ~ NpPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, TpeoOpa3oBaHUA U MPEACTaBICHUS HHPOPMAIUH
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bU3MYECKOTO CONEPIKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC IHUCHMEHHBIC W YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKUE ABJIEHU A
11 Mexanunueckoe JaBmWKeHHe. MarepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE IABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEia OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSMOJIUHEHHOTO TBUYKCHUSI:
13 (1) =x,+ut
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAWHATHI MPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO IBUKCHUS:
2
Sl =v,, #1+a,* ;
2
dopmyIbl JUIS MPOEKIIUU TEPEMENICHHS, NPOCKIIMH CKOPOCTH W TPOSKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padmku 3aBHCUMOCTH OT BpPEMEHH JIJIS TPOCKIUH YCKOPEHUS, MPOCKIIMH
CKOPOCTH, TPOEKIMH TEPEMEIIECHUs,, KOOPAWHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUN
CBobOonHOe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOHOE TaJCHUE Tella 10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s MPOEKLUUU YCKOPEHHS,




IOPOEKIMM CKOPOCTH M KOOpPAMHATBl HpU CBOOOJHOM MAaJ€HUM Tela IO
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
b=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia 1l BBIYUCICHUS] YCKOPEHUS:
2
a. = (&
"R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CroxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3axkoH HeroTOHA
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-F
112 TpeHne nokos U TpeHue ckoabxkeHus. opmyna 17 BEIYUCIEHUS MOYJIS CHIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATI'OTCHUSA:

My -5
F=G L1 _2
R
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 1715 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIMUMHA.
D=mi

I/IMHy.TIBC cuCTeMBI Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUs1 UMITYJIbCa JJIs1 3AMKHYTOU CUCTEMBI TEN:
Dp=myU i,y =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOM OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUH. qDopMyna JUIS. BBIYMCIIEHUS MOTEHIIAIBLHOMN




OHCPIruM T€jia, IOAHATOIO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXAaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cuitbl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0

1.20

[TonsrkubIil 1 HenoaBwKHBIN O0510ku. KT/l mpocThix MexaHU3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TEmA.

@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:
F

P=—-

191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' lMunpocratuyeckoe gaBieHne BHYTPH KUIKOCTH.

®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:

P=pgh+Pn,

1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna AId ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JeCcTByIOIIEH Ha TeJ0, HOTPYKEHHOE B )KUJIKOCTh WJIN ra3:

1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lnaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KoOJIeOaHMA.

®opmyiia, CBSI3BIBAIONIAS YACTOTY M MEPUO/I KOJICOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAaHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXHUHBL, KO3(PUIMEeHTa TPEHUS CKOIBbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHUl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOJICOAaHUH TPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOLIETO Ha phIYar;
paboThl CWJIBI YNPYrOCTH TMPH MOJbEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKUHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoaa
Kojie0aHui MPYXUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU TepHoja KoleOaHUH HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue sA61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHWBBI W OTJIWUBBI, JABMIXCHHUC IIJIAHCT Conueynon CUCTCEMBI,




PEaKTUBHOE IBM)KEHHE KUBBIX OPIaHU3MOB, PbIYaru B TEJE YEI0BEKA, BIUSIHHUE
aTMOC(EepHOTO JaBJCHUS Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecs: Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrammyeckue u amopHsie Tena

25 JIBukenne dyactuil BemiectBa. CBS3b CKOPOCTH JABWXKEHUS YacTUIl C

' Temrneparypoii. bpoyHoBckoe nBmxenue, muddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne u CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora u Teruiomepenada Kak CIIOCOOBI WM3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Termonepeaaun: TEIIONPOBOJHOCTh, KOHBEKIHS, U3TyYeHUE
HarpeBanme wu oxnaxkaenue Ten. KommdecTBO  TEemIOTH. — YaenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWsS] PHEPrMM B TEIIOBBIX MpOIeccax. YPaBHEHHE TEILIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus W KoHAeHcanuu. KurneHue KHUIKOCTH. YJenpHas TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs BO3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctaiuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu Mpu

IJIaBJICHUU U KpUCTAJJIM3allNN. YILGJIBHaSI TCILIOTA IIJIaBJICHUA:

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[punuuns! pabots! TemoBbix Asuratencii. KI1/] reruioBoro apuratens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJIAaBJIICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

Qu3suueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIAPHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
Onektpu3zanus Ten. J[Ba BUa 3JIEKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onektpuueckoe mnone. Hanpsxk€HHOCTh anekTpuyeckoro mnois. IIpuHuun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUIJICKTPUKU

3.6

[TocTostHHBIN 2nekTpuyecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IGKTpI/I‘{CCKOG COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma aist yyactka snekrpuueckoi remum: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOe coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOM MHAYKLIHUH
313 MarauTHoe TmoOJIe TOCTOSHHOT'O MarHura. B3amMonelcTBHE HOCTOSHHBIX
MarHHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHON UHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, BO3HHKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsA’KCHHA Ha KOHIaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €ro IMOIICPEYHOTr0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIBI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYIECTBO KHUBBIX OPTaHMU3MOB, MATHUTHOE TOJIe 3eMITH, Apeiid MOI0COoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CUCTYMK  DJIGKTPUYCCKOM  DHEPTruH,  DIEKTPOOCBETHUTEINBHBIE  MPHOOPEI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsr), JNEKTPUYECKUE
IPEIOXPAHUTENH, OSJICKTPOMArHUT, OJJIEKTPOJBUTATENIb MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoOMarHUTHBIX BOJTH
3.20 JlyueBas monensb cBeta. [IpsmMonnHeiiHOe pacpocTpaHeHUe CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cseta
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopbl
IIpakxmuueckue pabomoi
###Par#t#l13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHus coOMparoIie JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPEIMETa U
M300paxkeHusi, KOTJa MpeAMET PacloyioKeH B JBOMHOM (oKyce), TmoKa3aTes
3.26 MPEIOMJICHUS CTEKIA.
###Par#t#lccnenoBanue CBOMCTBA M300pa)KEHUS, MOJYYCHHOTO C TOMOIIBIO
coOuparomiel JHMH3bI, M3MEHEHUs (OKYCHOTO PACCTOSHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIja MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenus 6 npupooe: 3atmenns Conana w JIyHBI, 1[BeTa Ted,
' ONTHYECKHE SBJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydenus. Peakuun anbda-u Oera-




pacnana

4.2 Omneitel Pe3epdopna o paccesauto anbda-dactuil. [LtanerapHas Mozennb atoma

4.3 CocraB atroMHOTO sigpa. M3oTomb!

4.4 [Tepuon momypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAJIUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M YEI0BEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHANBUAYAIBHBINA TO3UMETP, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




