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IHosicHUTEJABLHAA 3AIINCKA

Pabouas mporpamma npenmera YI10.06.01. «®usuka» nns oOydarommxcs 8—9
KJIaCCOB Ha YPOBHE OCHOBHOT'O OOIIEr0 0O0pa30BaHHUs COCTaBJICHA HAa OCHOBE TPeOOBaHUI
K pe3yibTaTaM OCBOCHHsS OCHOBHOW 00pa30oBaTENbHOW MpPOrpaMMbI OCHOBHOTO OOIIETro
o0Opa3oBaHus, TMpeACTaBICHHBIX B dDenepalbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
cTaHaapre ocHoBHoro ooOmero oOpazoBanus (Ilpukaz3 Munnpocsemienuss Poccun ot
31.05.2021 Ne 287), B denepayibHON 00pa3oBaTeIbHON MporpaMMe OCHOBHOTO OOIIETo
oOpazoBanus (Ilpukaz Munnpocseuienuss Poccum ot 18.05.2023r. Ne 370 «O6
yTBepXkaAeHUN (enepanbHOl  00pa3oBaTENbHON MpOrpaMMbl  OCHOBHOTO — OOIIETo
oOpazoBanus»), @OPIl no ¢usuke, nporpamme Bocnutanus AHO I[1O0 «llkona
KJIACCHUYECKOTO TaHIIa», C YYETOM MHEHHUsS YYaCTHUKOB OOpa30BaTEIbHBIX OTHOIICHUH, C
y4€TOM pachpeleN€HHbIX 10 KJaccaM MpoBepseMbIX TpeOOBaHM K pe3ylbTraTam
ocBoeHmsi OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIETO 00pa30BaHUsI.

Pabouas nporpaMma OpHUCHTUPOBAHA HA COBPCMCHHBLIC TCHACHIMWU B INIKOJBHOM
O6p&30BaHI/II/I 1 aKTUBHBIC MCTOJUKHN O6y‘{€HI/I$I.

Conepxxanue mporpaMMbl 1o  (U3UKE HampaBieHO Ha  (OPMUPOBAHUE
€CTECTBEHHO-HaYYHOU IrPaMOTHOCTH O0YYaIOIIMXCS M OpraHU3alri0 U3y4eHus: PU3NKN Ha
NesITENbHOCTHOM OCHOBE. B mporpamme no ¢u3nke yuuThIBalOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanusaruu TpedoBanuit I'OC OOO k miIaHUPYEeMBIM JIMYHOCTHBIM U
METanpelMETHBIM  pe3yibTaTaM OOy4eHHus, a TakkKe MEXIPEIMETHbIE CBA3U
€CTECTBEHHO-HAY4YHBIX y4E€OHBIX IPEIMETOB HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUsI.

[Iporpamma mo (u3uke ycTaHaBIMBAeT paclpeielieHne y4eOHOro marepuaia
no rojmaMm oOydeHust (IO Kjaccam), MpeuiaraeT MNPUMEPHYIO TOCIEI0BATEIbHOCTD
U3Y4YEHUs TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOTO COJAEpPKAHUS U YUYETE
BO3PACTHBIX OCOOCHHOCTEH 00yJaronuxcsl.

dusnka SABIAETCA CUCTEMOOOPA3YIONIUM JIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, TMOCKOIbKY (HU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB U SIBICHHIA,
M3y4aeMbIX XUMUEH, OMOJIOTHEH, acTpOHOMUEH U PU3NYeCcKol reorpadueii, BHOCUT BKIIA
B E€CTECTBEHHO-HAYyYHYI0 KapTUHY MHpa, MPEIOoCTaBiseT Haubosee siCHble 00pasiibl
MPUMEHEHUS HAyYHOTO METO/a TMO3HaHUS, TO €CTh CIOC00a IMOJYyYEHHsS TOCTOBEPHBIX
3HAaHUU O MUDE.

OnHa W3 rJaBHBIX 3a1a4 (GU3HMUYECKOro 0o0pa3oBaHHMsl B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B JOPMUPOBAHUN €CTECTBEHHO-HAYYHON IPaMOTHOCTH M MHTEpeca K
HayKe y 00y4arommxcs.

N3yuenne ¢usznku Ha 0a30BOM YpOBHE MPEANOJAracT OBJIAJICHHE CIEAYIOIMINMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

Hay4yHO OOBSICHSTh SIBJIICHMS, OIEHMBATh M TOHUMATh OCOOCHHOCTH HAy4YHOTO
HCCIICIOBAaHMS;

MHTEPNPETUPOBATh JAHHBIE M  HCIOJb30BAaTh HAYYHBIE JIOKA3aTEJIbCTBA JJIS
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MOJTyYEHHUS BBIBOJIOBY.

Henu uzyuenust GpU3MKU HA YPOBHE OCHOBHOTO 00111€T0 00pa30oBaHus OMpPECICHBI B

Konuenuuu mnpenoaaBanust ydeOHoro mnpeamera «®Pusmka» B 00pa3oBaTEIbHBIX

OpraHu3aLusaX Poccuiickon Denepauuu, pean3yIoINUX OCHOBHBIE

oO1ieoOpa3oBareyibHble  MporpaMMbl,  yTBepkIE€HHOM  pemienuem  Kosteruu

MunuctepcTBa npocseiienus: Poccuiickoit @enepanuu (mpotokon ot 3 aexadps 2019 r.
Ne T1IK-4BH).

eau u3yyenus: pusuKu:

—TIpuoOpeTEeHe MHTEpeca M CTPEMJICHUSI O0Yy4aroUUMXcsl K Hay4YHOMY H3YUYEHHIO
OPUPOJbI, PAa3BUTUE MX HHTEIIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

—PpPa3BHUTHUC HpeﬂCTaBHCHI/Iﬁ 0O HAyYHOM MCTOAC IIO3HAHUA H (I)OpMI/IpOBaHI/Ie
HNCCJICAOBATCIILCKOTO OTHOMICHUA K OKPYKAOIMUM ABJICHUSAM,

—(1)OpMI/IpOBaHI/Ie Hay49YHOI'O MHPOBO33PCHUSA KaAK PE3yJibTaTa HU3YUYCHHA OCHOB
CTPOCHUA MATCPHUHN U q)yH)IaMGHTaHBHBIX 3aKOHOB (i)I/ISI/IKI/I,

—@opMupoBaHUE TIPEACTAaBICHUM O poiau (GU3UKKA IS Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTU;

—pa3BUTHE TPENCTABICHUN O BO3MOXHBIX cdepax Oynyuiei npodeccrnoHalIbHON
HESTeIbHOCTH, CBSI3aHHOW C (M3UKOM, MOATOTOBKA K JajbHEUIIEMYy OOYYEHHIO B 3TOM
HarpaBJICHHH.

,HOCTI/I)KGHI/IG ATUX IeJIed Ha YPOBHC  OCHOBHOI'O O6I.IIGFO 06pa30BaHI/IH
oOecneunBacTCs PCHICHUCM CIICAYIOINIUX 3aaaq:

—TpuOoOpeTEeHNEe 3HAHMM O JHUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHMUYECKUX,
TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;

—pHOOpETEHUEe YMEHUH ONHUCHIBAaTh U OOBACHATh (U3UYCCKHE SBICHHUS C
MCTIOJIh30BaHUEM ITOJTYICHHBIX 3HAHUI;

—OCBOCHHME METOJIOB PELICHUs NPOCTEUIINX PACUETHBIX 3aJa4 C HCIOJIb30BAHUEM
duznuecKkux MojieNiel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

—pa3BUTHE YMEHHWH HAOII0NaTh TMPUPOJIHBIE SIBICHUS W BBINOJHITH OIIBITHI,
nabopaTopHbie pabOThl M DJKCHEPUMEHTAIBHBIE WCCIENOBAHUS C HCIOIh30BAHUEM
MU3MEPUTENBHBIX IPUOOPOB;

—OCBOEHHUE MPUEMOB paboOThI ¢ HpOpMaIUel GU3NIECKOTO COMCPKAHUS, BKITIOUas
nHQOPMAITMIO O COBPEMEHHBIX JOCTHKCHHUSX (U3WKH; aHalu3 W KPUTUYECKOE
OlIeHMBaHUE UH(OpPMaLINH;

—3HaKOMCTBO cO cdepamu TMPodeCCHOHATBHON JESITSIBHOCTH, CBS3aHHBIMHU C
(bU3UKOI, B COBPEMEHHBIMH TEXHOJIOTHUSIMHM, OCHOBAaHHBIMHU Ha JIOCTHKCHUAX (PU3UICCKON
HayKH.

Mecto yueOHOro npeamera « Pu3uka» B yueOHOM ILIaHE.



B cootBerctBun ¢ ®I'OC OOO ¢usuka sBisercss 00s3aT€IbHBIM MPEAMETOM Ha
YpPOBHE OCHOBHOTO 00IIIETO 00pa30BaHUS.

JlanHasi mporpaMma MpeaycMaTpuBaeT u3yudeHue (Pu3nku Ha 0a30BOM YpOBHE B

0o0béme 110 4 3a 1Ba rona oOydenus o 1 4 B Henento B 8 (72 4) kiacce u 1 4 B HEJEMIO B
9 (38) kmacce.

PabGouas mnporpamma mno ywyeOHoMy mnpenMery «®Pusuka» (0a30BbI YpPOBEHD)
(npenmeTtHast obnactb «EcTeCTBEHHO-HAay4YHbIE NPEIMEThI») (Jajgee COOTBETCTBEHHO —
nporpamma mo (usuke, (U3MKa) BKIIOYAET MOSCHUTENBHYIO 3aIUCKYy, COJEp:KaHHE
oOy4deHusl, MIaHUPYEMbIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl MO (PU3MKE, TEMATUUYECKOE
IUTAHUPOBAHUE.



COIAEPKXAHUE OBYYEHUA

8 KJIACC

Pasznen 1. TenjioBbie sIBJIEHUS

OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS BEIIECTBA.
Macca u pazMepbl aTOMOB ¥ MOJIEKYJI. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIC MOJ0KECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopgenun  TBEPAOro, JKHAKOTO W Ta3000pa3HOTO  COCTOSHUN  BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObSCHEHHE CBOWCTB Ta30B, >KHAKOCTEH H
TBEP/IBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KMHETUYECKOW Teopuu. CMaunBaHUE
Y KanuJUISIpHbIE ABJIEHUS. TEenaoBoe pacliupeHrue U CxKaTue.

Temnepatypa. CBA3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YaCTHII.
Buytpennsis sHeprusi. CriocoObl M3MEHEHHS BHYTPEHHEW DHEPruu: Teruionepenada u
coBeplieHue paboThl. Buael Termionepenaud: TEIUIONPOBOAHOCTh, KOHBEKIIHS,
U3JIy4YEHUE.

KoanuecTBO TemaoThl. YelibHAs TEMIOEMKOCTh BellecTBa. 1emIo00MEeH H
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBieHue W OTBEplEeBaHUE
KpUCTAJUTMYECKUX BEIECTB. YJenbHas Teriora TmaBieHus. [lapooOpa3oBanue u
koHgeHcanus. HMcmapenuwe. Kumenwe. VYjaenpHas Temiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyPhl KUIIEHUS OT aTMOC(EPHOTO TaBICHUS.

BiaxxnocTs Bo3ayXxa.

DHeprus ToIuMBa. Y ieJibHas TEIJIOTa CrOPAHUSL.

[Tpunnume! paboTsl TermoBsix aBurateneit KIIJI termmoBoro asurarens. TermoBsie
JIBUTATEJIM U 3alllUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHMS U MPEBPAICHUS SHEPTUH B TEIJIOBBIX MPOLIECCaX.

Ilemoncmpayuu
Ha6mroneHne 6poyHOBCKOTO JIBHIKCHUS.
Ha6monenne nuddysun.
HabGmronenne ssBineHui cMauYMBaHUS M KaTWJUIIPHBIX SIBJICHUM.
HaG6mroeHre TermioBoro pacmmpeHus Tel.
N3meneHnue paBieHUs Traza TMPH HM3MEHEHUM O0BEMAa W HarpeBaHUU WM
OXJIAXKJICHHH.
IIpaBuia u3MepeHus: TeMIepaTyphl.
Buapr Temionepenaun.
OxJta’kICHUE MPU COBEPIIICHUN PaOOTHI.
HarpeBanue npu coBepiieHur pabOThl BHEITHUMHU CHJIAMH.
CpaBHEHME TEIUTOEMKOCTEN Pa3JINYHBIX BEUIECTB.
Habmronenne kuneHus.
HabnroneHnue nmocTossHCTBa TEMITEpaTyphl MPH UIABICHHUH.



Mopenu TemIOBLIX ABUTATEIICH.

Jlabopamopnvle pabomul u onvimol

OmnbIT IO OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTKEHUSI.

OMnbIThI IO BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIM caxapa.

OmnbITEI O HAOIIOCHUIO TETIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX
TeTl.

Omnpenenenre naBaeHMs BO3ayXa B OaJJIOHE MITPHIIA.

OmnBITEL, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIABJICHHS BO3/IyXa OT €ro oO0béMa u
HarpeBaHUs WIH OXJIaKICHHS.

[IpoBepka THUIOTE3bl JMHEWHOW 3aBUCUMOCTH JUJIMHBI CTOJOWKa IKUIKOCTH
B TEPMOMETPUIECKON TPYOKE OT TeMIEepaTypHl.

Habmonenne n3sMeHeHnss BHYTPEHHEH YHEPTUH Tejla B pe3ysIbTaTe TeIUIonepe adn
M paOOTHI BHEITHUX CHIL.

HccrnenoBanne sSBJICHHUS TETUIOOOMEHA MPU CMEIIMBAHUH XOJOAHOW W TOpsiuei
BO/IBL.

OmnpeneneHre KOJIMYECTBA TETUIOTHI, IMOJIYYCHHOTO BOJAOW TPH TEIUIOOOMEHE
C HarpeThIM METAJUIMICCKUM IFITHHIPOM.

Omnpenenenne yaenbHOM TeMI0EMKOCTH BEIIECTBA.

HccrenoBanue mpoliecca UCIapeHusl.

OmnpeneneHre OTHOCUTEIBHOMN BIaXKHOCTH BO3AyXa.

Omnpenenenre yaenbHON TEIUIOTHI INIABICHUS JIBA.

Pa3jen 2. DiiekTpuyecKue H MATHUTHBIE SIBJICHUS

OnexkTpuzanus Teia. JlBa poja  AIeKTpUYECKUX 3apsAioB. BzauMojeicTBue
3apsiKEHHBIX Tel. 3akoH KyoHa (3aBUCHUMOCTD CUJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl
OT BEJIMYUHBI 3aPSAJI0B U PACCTOSHUS MEXKIY TEJIaMu).

OnekTpuueckoe moJie. Hanpsok€HHOCTh  aiiekTpuueckoro noss.  [lpuHumn
CYHEPIIO3UIIMHU JICKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocutenu »snexTpuyeckux 3apsgoB. DJIEMEHTapHBIA SJIEKTPUUECKUU 3aps.
Crpoenue atoma. [IpoBOIHMKHM M JUAIEKTPUKU. 3aKOH COXPAHEHHS SIIEKTPHUYECKOTO
3apsaa.

DNEeKTpUUECKU TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. IcTOUHUKHN
MIOCTOSIHHOTO TOKa. JIEHCTBHSI 3IEKTPUUYECKOrO TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHuTHOE). DIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuia Toka. DnekTpuueckoe HamnpspkeHue. COnpoTHUBICHUE
MPOBOJIHUKA. YIEJIbHOE COMPOTUBIEHUE BelecTBa. 3akoH OMa s y4yacTKa IEMu.
[TocnenoBaTenpbHOE U MapaLIENbHOE COEIUHEHNE MPOBOIHUKOB.

PaboTa 1 MOIITHOCTH AEKTpHUUYECcKOro Toka. 3akoH Jxoyms—JIenmna. DiekTpudeckue
LENH U OTPEOUTENH IIEKTPUUECKON dHEepruun B ObITy. KOpoTKOE 3aMbIKaHUE.

[TocTostHHBIE MarHuThl. B3amMoJeiCTBHE MNOCTOSHHBIX MAarHUTOB. MarHutHoe
noJjie. MarauTHoe mosie 3emMiIM M €ro 3HadYeHue ISl ku3Hu Ha 3emiie. OnbIT Jpcerena.



MarauTtHoe moJie 3JIEKTPUYECKOro Toka. IIpuMeHeHue 3IeKTpOMAarHuTOB B TEXHMUKE.
JleficTBHE MarHMTHOTO IOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb MOCTOSIHHOTO
ToKka. Mcmosb3oBaHue  JJIEKTPOABUraTesiel B TEXHUYECKUX  YCTPOHMCTBAX U
Ha TPaHCIOPTE.

Onertel @apaned. SBneHune snekTpoMarHuTHOM WHAYKIMH. IIpaBuno Jlenua.
Onextporeneparop. CrocoObl MOIYYEHUS JIEKTPUUECKON SHEPIHU. DIEKTPOCTAHIUU
Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DIeKTpur3anus Ted.
JIBa poja 2JIEKTpPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSXKEHHBIX TEI.
YCTpOUCTBO U IEMCTBUE IIEKTPOCKOIA.
DIIEKTpOCTATUYECKASI UHAYKIHUSL.
3aKOH COXpaHEHHUS DIIEKTPUUECKUX 3apsAI0B.
ITpoBOHUKH U AUBIEKTPUKH.
MoenupoBaHuE CUIOBBIX JTUHUH DJIEKTPUUYECKOTO OIS,
MCTOYHMKH TTOCTOSHHOT'O TOKA.
JIeHcTBUS DIIEKTPUYECKOTO TOKA.
DIIEKTPUUECKUU TOK B KHUJKOCTH.
["a30BbIl pa3psia.
N3Mepenue cuibl TOKa aMIIepPMETPOM.
N3Mmepenne 351eKTpruuecKoro Haps>KeHUS BOJIBTMETPOM.
PeocTaT u MarasuH conpoTUBIIECHHUII.
BzanmMopeiicTBre MOCTOSHHBIX MAarHUTOB.
MoenupoBaHue HEBO3MOKHOCTH pa3/IeICHUS TTOJIFOCOB MarHUTa.
MoenupoBaHue MarHUTHBIX TMOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT OpcTena.
MarauTHoe 1oJie Toka. DJIEKTPOMarHur.
JlericTBME MAarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
DJNIeKTPOABUTATEIIH TOCTOSTHHOTO TOKA.
HccnenoBanue siBIeHUA 3JEKTPOMAarHUTHOM MHAYKIIUH.
OnbiThl Dapajes.
3aBUCUMOCTDH HAIIPaBJICHUSI HHIYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.
DIIEKTpOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnule pabomul u onvimol
OMNBITHI 110 HAOTIOACHUIO JISKTPU3AIIUN TeJl MHAYKIICH U TIPU COMPUKOCHOBEHHH.
HccnenoBanue AeHCTBUS SIIEKTPUUYECKOTO MOJIS HA TPOBOJHUKY U TUDJICKTPUKH.
Coopka u npoBepka padOThI AIEKTPUUECKON 1IEMH MOCTOSTHHOTO TOKA.
N3mepenue u peryinmpoBaHUe CUJIbI TOKA.
N3mepenue u peryimpoBaHue HampsiKEHUS.
UccnenoBanue  3aBUCMMOCTH  CHJIBI  TOKa, HIYIIEro  Yepe3  pe3ucTop,
OT COMPOTHUBJICHHS PE3UCTOPA U HAMPSIKEHUS Ha PE3UCTOPE.



OneITEL, JEMOHCTPUPYIOIIME 3aBUCHMOCTH  JJIEKTPUYECKOTO  CONPOTUBIICHHUS
IIPOBOJIHUKA OT €0 JJIMHBI, IUIOIIAIN ITOIIEPEYHOr0 CEYEHUS U MaTeEpHUaIIa.

IIpoBepka npaBuia CIOKEHHsI HAIPSHKEHUM MPH IMOCIE0BATEIBHOM COEIMHEHUH
JBYX PE3UCTOPOB.

IIpoBepka nmpaBuiIa Ju1si CUIIBI TOKA IIPH NMAPAIIIENBHOM COEIMHEHUU PE3UCTOPOB.

Onpenenenue pabOThI IAEKTPUUECKOTO TOKA, UIIYILIETO YEPE3 PE3UCTOP.

Onpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIIEIISIEMOM HA PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTM  CWJIBI  TOKa, MAYLIErO 4Yepe3  JIaMIIOYKY,
OT HaNpsHKEHUS Ha HEH.

Omnpenenenue KII/[ HarpeBaTens.

HccnenoBanre MAarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MarHUTOB.

N3yyeHue MarHUTHOTO TOJI MOCTOSIHHBIX MAarHUTOB MPU WX OOBEIUHEHUU H
pa3lieNeHuN.

HccnenoBanne elCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CWJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM M MarHura OT CHJIbl TOKA M HAlpaBJIEHUS TOKA B KaTyLIKE.

N3yueHne nelicTBUS MAarHUTHOIO OJISI HA IPOBOAHUK C TOKOM.

KoHcTpyupoBanue u u3ydenue paboThl JJIEKTPOABUTATEIS.

Nsamepenne KII] anekTpoaBUraTebHONM YCTAHOBKH.

OMBITHI IO UCCIIEIOBAHUIO SIBIICHUS JIEKTPOMArHUTHON MHAYKIMH: UCCIEA0BaHUE
U3MEHEHU 3HAYEHUs U HAMPABICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 3. Mexanuuyeckue siBJIeHUSI

Mexannyeckoe  JBWxkeHHEe. MarepuanbHas — Touka. (CucteMa — OTCYéETa.
OTHOCHUTEIBLHOCTh ~ MEXaHUYECKOTO0  JIBMIKCHHMS. PaBHOMEpHOE  MPSIMOJIMHENHOE
nBrkeHue. HepaBHomepHoe mnpsiMoiuHeiiHOe nBUxkeHue. CpenHsis W MIrHOBEHHas
CKOpOCTH TeJIa IPU HEPABHOMEPHOM JIBUKECHUU.

Yckopenne. PaBHoyckopeHHOE MpsiMoJinHETHOE nBrkeHHe. CBOOOIHOE IMaJICHHUE.
OnpiTel ["anunes.

PaBHOMepHOE [BMKEHHE TI0 OKpykHOCTHU. Ilepmong u wyactota oOpalleHHs.
JIuHeliHas v yriioBas CKOpoCTH. LIeHTpOoCTpEeMHUTENBHOE YCKOPEHUE.

IlepBriit 3akoH Hprotona. Bropoiut 3akoH Hprotona. Tpermid 3akoH Hprorona.
[TpuHIMIT Cyneprio3unm CUi.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHUSI CKOJbXKEHHS, CUia
TPEHUSI IOKOS, IPYTUE€ BUIBI TPEHUS.

Cuiia TSKECTU M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO MaJICHHUS.
JIBmxkenue mianet Bokpyr ConHuma. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
Meperpy3KHu.



PaBHOBecue MarepuaibHOM TOuKkU. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpaleHuss. MOMEHT cuibl. LIeHTp TsaKeCTH.

Nmnynec tema. M3Menenue wmmyinbca. MMmynsc cuiibl. 3aKOH COXPAaHEHUS
UMILyJibca. PeakTUBHOE BHKEHUE.

Mexanndeckass pabota U MOIIHOCTh. PaboTa CUJl TAXKECTH, YNPYrOCTH, TPEHHS.
Cas13b 5Hepruu U padoTsl. [loTeHManbHast SJHEPrus Tela, NOJHATOr0 HaJl HIOBEPXHOCTHIO
3emud. [loreHumaneHas sHEprus cxaTou npyxuHbl. Kunernueckas sHeprus. Teopema
0 KMHETUYECKOUN SHEPTrUU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTHH.

Jlemoncmpayuu

Habmonenrie MexaHu4eCcKOro JIBH)KEHHSI TeJla OTHOCUTENbHO Pa3HbIX TeJ OTCUETa.

CpaBHeHUME NTyTEN U TPAEKTOPUI JBUKEHHS OJHOTO U TOTO K€ TEJNA OTHOCUTEIBHO
pa3HbBIX TEJI OTCYETA.

N3mepenune CKOpOoCTH U YCKOPEHHUS IPSMOJINHEUHOTO IBUKECHHUS.

HccnenoBanne Npu3HAaKOB PABHOYCKOPEHHOTO JIBHKECHMUS.

HaGmronenue nBu>KeHUs Tena 1o OKPYKHOCTH.

HaGmionenne MexaHMYeCKHX SIBIICHUHM, NPOUCXOMASIIUX B CHCTEME OTcuéra
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBU)KEHUHM OTHOCUTEIBHO KaOMHETa
puzuku.

3aBUCHMOCTh YCKOPEHHS TeJIa OT MACChl TeJIa U JEUCTBYIOIIEH Ha HETO CUJIBL.

HaGnronenue paBeHCcTBa CUIT TIPU B3aUMOJICHCTBUU TEJ.

N3meHeHne Beca Tenia Ipu yCKOPEHHOM JIBUKEHUU.

Ilepenaya umitynbca rpu B3auMOAEHCTBUM TEN.

[IpeoGpazoBanus SHEPTUU NIPU B3AUMOJIEHCTBUU TEJ.

CoxpaHeHue UMITyJibca IPU HEYIPYTrOM B3aUMOICHCTBUU.

CoxpaHeHue UMIyJbca pu aOCOTIOTHO YIIPYTrOM B3aUMOIEHCTBUU.

HaGnronenne peakTUBHOTO JIBHKECHHUS.

CoxpaHeHre MEXaHUYECKOW YHEPTUH MpU CBOOOTHOM TMaJICHUU.

CoxpaHeHHMEe MEXaHWYECKOW DJHEPruyd IMpH JABUKEHUU Tela TOJ JEHCTBUEM
MPY>KUHBI.

Jlabopamopnvle pabomul u onvimoi

KoncTtpyupoBaHue TpakTa Juisi pa3roHa U JaJbHEHIIEr0 PABHOMEPHOTO JBUKEHUS
IapuKa WA TEIEKKH.

Onpenenenue cpelHe CKOPOCTH CKOJBXEHUS OpycKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpEHHs Tejaa MPU PaBHOYCKOPEHHOM ABMYKEHHH MO HAKJIOHHOM
MIJIOCKOCTH.

NccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU
0e3 HauaIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €Ciau MPU PABHOYCKOPEHHOM JIBHKEHUM O€3 HayaibHOU
CKOPOCTH ITYyTH OTHOCSITCSI KaK Psii HEUETHBIX YUCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKHU
BPEMEHH OJINHAKOBHI.
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HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHIJIBI HOPMAaJIbHOTO
JaBJICHUS.

Onpenenenue ko3P PumeHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

OmnpeneneHrie pabOTBl CHIBI TPEHUs] TPH PABHOMEPHOM JBM)KCHUH Tela
M0 TOPU3OHTATIBLHON MOBEPXHOCTH.

Omnpenenenne paboOThl CHIIBI YIIPYTOCTH HPU MOABEME Tpy3a C UCIOIb30BaHUEM
HETIOJIBMKHOTO Y TIOJIBUKHOTO OJIOKOB.

W3y4eHune 3akoHa COXpaHEHHS YHEPTHH.

Paznen 4. Mexanuveckue KoJjie0OaHusl U BOJTHBI

Konebarensnoe nBmwxkeHne. (OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHUU: TMEPUOI,
4acToTa, aMIUIUTyAa. MareMaTudecKuid W TPYKUHHbIA MasTHUkH. [IpeBparenue
SHEPIUH MPH KOJICOATEIHPHOM JIBUKCHUU.

3aryxatomue kojebaHus. BeiHykIeHHBbIE KojeOaHusa. Pe3onanc. MexaHudeckue
BOoTHBL. CBOMCTBA MEXaHMYECKUX BOJIH. [IpomonbHBIE W MoOmepeyHbie BOJHBI. [[muHa
BOJIHBI M CKOPOCTh €€ pacrnpocTpaHeHHUs. MexaHW4YecKHe BOJIHBI B TBEPIOM Telle,
CEMCMHUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka W BbicoTa ToHAa. OTpaxkeHuwe 3Byka. MHpasByk u
yJIbTPa3BYK.
Ilemoncmpayuu

HaGmronenue kosiebanuii T o ISUCTBUEM CHIIBI TSIKECTH U CHITBI YIIPYTOCTH.

HaGmonenue kosebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

PacnipocTpaneHnue mpoa0JbHBIX U MTONEPEUYHBIX BOJIH (HA MOJEIN).

Ha6mronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHUYECKUM pe30HAHC.

Jlabopamopnvle pabomul u onvimoi

Omnpenenenne 4acTOTHI U MEPUOJIa KOJICOaHN MaTEMaTHIECKOTO MasTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUHN IPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TEepHOJia KOoeOaHW MOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH TIepHoJa KoJeOaHWN TPYKHHHOTO MAasiTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCMMOCTH TMEpUOaa KOoieOaHWil Tpy3a, MOIBEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OneITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTh Tepuoaa KoieOaHWil MPYKUHHOTO
MasTHUKA OT MacChl Tpy3a  KECTKOCTU MPYKUHBI.

N3mepenune yCkopeHus: CBOOOHOTO TaICHMS.

Pa311e.11 5. :‘)JICKTpOMaFHI/ITHOe 0J1€ U IJICKTPOMAIrHUTHBIC BOJIHbI
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DIEeKTPOMAarHuTHOE ToJe. DIIEKTpOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOJH. [llkama  3imekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHwue
ANEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSA3H.

DIeKTpoMaruuTHas rnpupoja ceeta. CKopocTh cBeTa. BolTHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

Jlabopamopnvle pabomul u onvimoi
N3yyeHue CBOMCTB ICKTPOMATrHUTHBIX BOJTH C IIOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3gen 6. CBeToBbI€ sIBJICHUS

JIyueBas mozaenb cBera. McrouHuku cBera. [IpsMoisHEHOE pacnpoCTpaHEHHE
ceera. 3armenus Connua u Jlywel. Otpaxkenue cBeta. [lnmockoe 3epkanio. 3akoH
OTpa)KEHHUs CBETA.

[Ipenomiienne cBera. 3akoH MpesioMiieHHs cBeTa. [lomHOe BHYyTpeHHee
OTpakeHHe cBeTa. VCIonb30BaHUE IMOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKHUX
CBETOBO/IAX.

Jlunza. Xox nmydeid B nuH3e. OnTuueckas cuctema ¢oToarmapara, MUKPOCKOINA U
Teneckomna. ['na3 kak onruyeckas cucreMa. biiM30pyKkoCTs U JaIbHO30PKOCTb.

Paznosxxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. Clio)keHHE CIIEKTpalIbHBIX
1BeToB. J(ucnepcus ceera.

Ilemoncmpayuu
[IpssMonMHENHOE PACIIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tony4yenue n300pakeHHi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTuueckuii CBETOBO/I.
Xop ny4ei B coOuparoie JInH3e.
XO0J 1y4yer B paCCeUBAIOLIEH JIMH3E.
[Tony4yenne n300pakeHUl C TOMOIIBIO JTMH3.
[Tpunmun nevictBus poroanmapara, MUKPOCKOTIA U TEIECKOIIA.
Mopensb rnasa.
Paznoxxenue 6emoro cBeTa B CIIEKTP.
[Tomy4yenue Genoro cBeTa mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnule pabomul u onvimol
HccnenoBanue 3aBUCHMOCTH yTIJIa OTPAXKEHHUS CBETOBOIO JIy4a OT yrJjia majeHusl.
N3ydenne xapakTepuCTUK U300paKeHHS MpeIMETa B TNIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yIJIa TIPEJIOMIICHUS] CBETOBOTO Jiy4a OT yrJjia MaJacHus
Ha TPaHMIIE «BO3IYX—CTEKJIIO».
[Tonydyenune n300pake€HU ¢ TOMOIITBIO COOMPAIOIIIEH JTMH3HI.
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Onpenenenue (GOKYCHOrO pacCTOSTHUS U ONTUYECKOW CUJIbI COOMPAOIIEH JIMH3BI.
OnbITHI IO Pa3I0KEHHIO OEJIOT0 CBETA B CIIEKTP.
OMnbITEl O BOCHPUSTUIO I[BETA MPEAMETOB MPHU UX HAOIIOJCHUU 4Yepe3 I[BETOBbIC

(GUIBTPBL.

Pa3jen 7. KBaHTOBbBIE SIBJIEHHS

Oneitel Pesepdopnaa u mmanerapnHas mojenb atoma. Mojgens atoma bopa.
Hcnyckanue u nornonieHue ceeta aromoM. KBanTel. JInHeuaTbie CIEKTPBI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHrne aTOMHOTO sipa.
Hyxnonnast moznens aromuoro sjapa. M3otonsl. Panunoaktusheie npeBpamienus. [lepuos
noJiypacrnaja aTOMHBIX siIep.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsiI0OBOIO U MACCOBOI'O YUCEN. DHEPrus
CBs3M aTOMHBIX siep. CBsi3b Macchl U 3Hepruu. Peakiuu cuHTe3a W JAelIeHUs sfep.
Uctounuku sueprun ConHia u 3BE31.

Snepunas osHepretuka. JleWcTBUS paAMOAKTUBHBIX M3JYYEHUM HaA >KUBbBIE
OpTaHU3MBI.

Jlemoncmpayuu
CrexTpsl U3JTy4eHHUS U MOTJIONICHHUS.
CrekTpbl pa3IM4YHBIX Ta30B.
CnekTtp Bomopoa.
HaGmonenue TpekoB B kamepe BunibcoHa.
Pabora cuéTurka HOHU3UPYIOITUX U3ITYUYEHUM.
Peructpanus u3aydeHus NpUPOIHBIX MUHEPAJIOB U TPOAYKTOB.

Jlabopamopnvie pabomul u onvimol

Habmronenue CrutoniHpIX U IMHEHYAThIX CIICKTPOB H3JTyYCHUS.

HccrienoBanne TPEKOB: W3MEPEHHE SHEPTHHM YACTHIBI MO0 TOPMO3HOMY ITyTH
(o pororpadusam).

N3mepenue pagnoakTuBHOTO (OHA.

IHoBTOPUTEIHbHO-0000 A0 MOXYJIb

[ToBTOpUTENBHO-0000IAIOIMKA MOJYJIb MNpPEeAHA3HAYEH [JIs CHUCTeMaTH3aluu M
0000IIIeHUsT TPEIMETHOTO COJEpPNKAHUS W ONbITa JCATEIBHOCTH, NPUOOPETEHHOTO
Ipy W3YyYEHUW BCETO Kypca GU3HKH, a TakKe s TOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMEHY 10 (PU3UKe JTsl 00yHaronuXcsi, BRIOPABIINUX 3TOT YICOHBIN
MpEIMET.

[Ipy wW3ydyeHHH [OaHHOTO MOIYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI
JESITETPHOCTH, HA OCHOBE KOTOPBIX O00€CTeUMBaeTCs JTOCTHKCHHE MPEIMETHBIX U
METanpeaMETHBIX IJTAHUPYEMBIX pe3yJIbTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHO-HAy4YHasi TI'PaMOTHOCTb: OCBOCHHME HAyYHBIX METOJOB HCCIEIOBAHUSA
SIBJICHUU MPUPOJBI U TEXHUKHU, OBJIAJICHUE YMEHUAMHU OOBSICHATH (DU3NUECKUE SBIICHMUS,
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IIPUMEHAS TOJIYYCHHBIE 3HAaHUA, pellaTh 3aJadyd, B TOM 4YHCIE KayeCTBCHHBIC H
JKCIIEPUMEHTAJILHBIE.

[TpruHIMNIHANBHO AEATENPHOCTHBIM XapaKTeP JAaHHOTO pa3iesa peaanu3yeTcs 3a CYUET
TOT'0, YTO O0YYaIOLIUECs BBITOIHSIOT 33JIJaHUsA, B KOTOPBIX UM MPEJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU Pacro3HaBaThb U HAYYHO OOBSACHATH (PU3UYECKUE
SIBJICHUSI B OKPY>KAIOLIEH IPUPOJIE U IOBCEIHEBHON KU3HMU;

HCII0JIb30BaTh HAyYHbIE METOAbI UCCIEIOBAHMS (PU3NUECKUX SIBJICHUHN, B TOM YHCIIE
IS IPOBEPKU TUIIOTE3 U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAay4YHble OCHOBBI HauOoOJiee BaXHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HalpUMep, IPAKTUYECKOTO MWCIOJIb30BaHUs PA3JIUYHBIX HCTOYHUKOB
DHEPrMH Ha OCHOBE 3aKOHA IIPEBPAILLECHUS M COXPAaHEHMUS BCEX H3BECTHBIX BHJIOB
JHEPIruu.
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IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yuyenue ¢(u3uku Ha ypOBHE OCHOBHOI'O OOLIEro 0oOpa3oBaHUs HAMPABIEHO
Ha JOCTH)KCHHE JMYHOCTHBIX, METANpPEAMETHBIX M TMPEIMETHBIX 00pPa30BaTEIbHBIX
pE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

B pesynbraTe m3yueHus (UMK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y oOyuatoierocst 0ynyT chopMUpPOBaHBI CJICAYIONMINE JIUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) mIaTPHOTHYECKOT0 BOCTIUTAHUS

IPOSIBJIEHUE HMHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(bu3nuecKon HaAyKu;

[IEHHOCTHOE OTHOIIIEHUE K TOCTUKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaskKJIaHCKOr0 ¥ Iy XOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYKJIEHUU OOIICCTBEHHO-3HAYMMBIX
U ITHYECKUX TMPOoOJeM, CBSA3aHHBIX C IPAKTUYCCKUM TPUMEHECHHUEM JOCTHIKCHHM
busuky;

0CO3HaHUE BAXHOCTH MOPAIBHO-3TUICCKUX MIPUHIIUIIOB B JCSATSILHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCITATAHMSA:
BOCIIPUSITUE JCTETUYECKUX KadyecTB (U3WYECKOM Hayku: €€ TapMOHHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMS:

OCO3HAHHE IIEHHOCTH (U3MUYECKOW HAYKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIIOIIEH KYJIbTYpPHI;

pa3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) hpopMupoBaHus KyJbTYPbI 310POBbSI M YMOIUOHAIBHOT0 0JIATOMOJTYYHSI:
OCO3HAaHHWE IIEHHOCTH Oe3omacHoro o0Opa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTU TPaBUJ 0€30MMAaCHOTO TMOBEACHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, ¢ dJEKTPUIECCKUM U TETUIOBBIM 000PY0OBaHUEM B JJOMAITHUX yCIOBHUSX;
c(hOpMHPOBAHHOCTh HaBbIKa pedIeKCHH, MMPU3HAHUE CBOETO MpaBa Ha OMIMOKY |
TaKOTO K€ TpaBa y APYyroro 4eJIOBeKa;

6) TPy/10BOT0 BOCITUTAHMS:

aKTUBHOE YYacTU€ B PpEIICHUM TMPAKTUYECKHX 3a7ad (B paMKaX CEMbH,
0o0pa3oBaTeIbHON OpraHu3aluu, ropojia, Kpas) TEXHOJOTMYECKOW U COIMajIbHOU
HaIpPaBJIEHHOCTH, TPEOYIOUIMX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

MHTEpEC K MPAaKTUUECKOMY U3YyUEHHIO TPOodeccuil, CBI3aHHBIX C (PU3HKOM;
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7) IKOJIOrH4€eCKOr0 BOCIIMTAHMS

OpHEHTAIMs Ha MPUMEHEHHE (PM3MUCCKUX 3HAHUU IS PEHICHHS 3a1a4 B 00JaCTH
OKpY KaloIIel Cpe/ibl, INTAHUPOBAHUS IIOCTYIKOB M OICHKH UX BO3MOXHBIX MOCIIEICTBHIA
JUI OKPYKAIOIIEN Cpelibl;

0CO3HaHME IT00ATBHOT0 XapaKTepa IKOJOTHUECKUX MPOOIIEM H ITyTeil UX PEIICHUS;

8) amanTanuu K H3MEHSIIUINMCS YCJTOBHSIM CONMAILHO M IPUPOTHOI Cpeabl:

NOTPEeOHOCTh BO B3aUMOJCHCTBUU IMPHU BBHINOJHEHUU HCCIEIOBAHUM M MPOEKTOB
(u3nuecKoi HapPaBIECHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO ESITeIbHOCTE;

noTpeOHOCTh B POPMUPOBAHUH HOBBIX 3HAHUI, B TOM Yucie (OPMYIUPOBATH UAEH,
HOHSITHSI, TUTIOTE3bI O PUINYECKUX OOBEKTAX U SIBJICHUSX;

OCO3HAaHHME Je(PUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEW B o0sactu
buzuKy;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHUM;

CTpEeMJICHUE aHaJU3UPOBaTh W BBISBIATH B3aUMOCBS3H MPUPOJIBI, OOIIECTBA U
HKOHOMMKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OILICHKAa CBOUX JIEUCTBUI C YUETOM BIMSIHUS Ha OKPYXAIOLIYIO CPEy, BOZMOKHBIX
r7100aJIbHBIX MTOCIIECTBUI.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOCHHS MpOrpaMMbl 10 (pU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y  oOydaromerocss  OyayT  cGoOpMHpOBaHBI  MeETalpeIMETHBIC
pe3yabTaThl, BKJIIOYAIONIME IT03HABATEIbHBIC YHUBEpCAIbHBIC YYCOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC YHUBEPCAJIbHBIC YICOHBIC ICHCTBUS, PETYIATUBHBIC YHUBEPCATHHBIC
y4eOHbIe JeHCTBHS.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIC YUeOHbIEe NeiiCTBUS
ba3oBble jiornyeckue 1eMcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUI);

yCTaHABIMBATh  CYIIECTBEHHBIM  MpPU3HAK  KJIACCH(UKAIMHM,  OCHOBAHUSA
TUTst 0000IIEHUS U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pacCMaTPUBAEMbIX (paKTaX, TaHHBIX
1 HAOJTFOICHUSIX, OTHOCSAIIUXCS K (DU3UIECKUM SBIICHUSM;

BBISIBJISIT IPUUUHHO-CIIECTBEHHBIE CBSI3U MPU U3YYEHUU (PU3UUYECKUX SIBICHUI U
MPOLIECCOB, JeiaTh BBIBOALI C MCIHOJb30BAHUEM JEAYKTUBHBIX MU HMHAYKTUBHBIX
YMO3aKJIIOUEHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pelieHust y4uyeOHON ¢uU3MYecKOd 3ajauu
(cpaBHEHHE HECKOJILKUX BApUAHTOB PEILCHHUSI, BELIOOP HanboJiee MOX0AIIEr0 ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).
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Ba3oBble ucciienoBaresibCKue 1eiiCTBUA:

WCIOJb30BaTh BOMPOCHI KAk MCCJIEAOBATEIILCKUM WHCTPYMEHT [O3HAHUS;

MPOBOJIUTH MO CaMOCTOSITEJIbHO COCTaBJICHHOMY TIUIAHY OMBIT, HECJIOXKHBIN
bu3UYeCKUil AKCIEPUMEHT, HEOOJBIIOEe HCCIEIOBaHUE (PU3UYECKOTO  SIBJICHHUS;

OIICHUBATh HA MPUMEHUMOCTb U IOCTOBEPHOCTh HH(OPMAITUIO, TTOJIYYCHHYIO B XOI€
HCCIIeIOBAHUSI U IKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYJIHpPOBATH OOOOIIEHHS ¢ BBIBOJABI IO pe3yjibTaTaM
MPOBEAEHHOTO HAOIOICHM S, OTIBITA, UCCIICIOBAHMS;

IPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIee pa3BUTHE (PUBHMUYECKUX MPOIIECCOB,
a TaKXKe BBIIBUTATh NPEAINOJIOKEHHUS OO0 WUX Pa3BUTHM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pab6ora ¢ undpopmanmeii:

NPUMCHSTh PA3JIMYHBIE METOJIbI, HMHCTPYMEHTBI M 3alpoChl TPH TIOHUCKE
U oTOOpe MH(POPMAIIMKM WM JAHHBIX C YYETOM TMPEIOKEHHON y4eOHOH (u3HuecKou
3aJ1avu;

aHAJM3UPOBaTh, CHCTEMATH3UPOBaTh W  HWHTEPIPETHPOBATHL  WHOOPMAIUIO
Pa3IUYHBIX BUIOB M GOPM IPEICTABIICHHUS,

CaMOCTOSITETTFHO BBIOMPATh ONTUMATBHYIO (DOpMY MpeacTaBiIeHus] HHOOPMALIUU |
WITIOCTPUPOBATh pellaeMble 3aJayd HECJIOXHBIMH CXEMaMH, TuarpaMMamMu, WHON
rpaduKoi U X KOMOMHAITUSMH.

KoMMyHUKAaTHUBHBIC YHMBEpPCAJbHbIC Y4eOHbIe AeHCTBHUS:

B XoAe OOCYXIeHHus ydeOHOro marepuaia, pe3yiabTaTOB JIa0OpaTOPHBIX pabdoT
U TPOEKTOB 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAae€MOW TeMbl U BBICKA3bIBATh
UJeH, HAICJICHHbIE Ha peIIeHHWEe 3a/Jayd W TOJJAep)KaHue OJaroxenareIbHOCTH
OOIIIEHNS;

COTIOCTAaBJISITh CBOM CYXXIEHHUS C CYXKICHHUSIMH IPYrMX YYaCTHUKOB JIHAJIOTa,
OoOHapy>KHBaTh PA3IMYUE U CXOJACTBO MMO3UIIHIA;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

MyOIUYHO TIPENCTABIATH PE3YNbTAThl BBIMOJHEHHOTO (U3MYECKOTO OIBITA
(9KCIIepUMEeHTa, UCCIEA0BaHUs, IPOEKTA).

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYATHHOU PabOTHI
MIPY pEIICHUU KOHKPETHOW (PU3NUIECKON TPOOIIEMBI;

MPUHUMATH L€ COBMECTHOW AESATEIbHOCTH, OPraHU30BBIBaTH JECUCTBUS MO €€
JOCTH)KEHUIO: PaCHpeeNaTh PO, 00CYXAaTh MPOIECCHl M PE3yNbTaThl COBMECTHOU
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, 1OCTUras KAYECTBEHHOI'O Pe3yJIbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMU WICHAMU KOMaH/IbI;

OLICHMBAaTh KaueCTBO CBOEro BKJaJa B OOHMH MNPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIBbHO C(HOPMYJIIMPOBAHHBIM YYaCTHUKAMH B3aUMOI€HCTBUS.
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PerynsiTuBHble YHUBepPCAJbHbIE yueOHbIEe HeiiCTBUS
Camoopranusanus:

BBISIBJISITh TIPOOJIEMbl B JKM3HEHHBIX W YYEOHBIX CUTyalMsX, TPEOYIOIUX
JUTSL peleHust GU3nUecKux 3HAHUM;

OPUEHTHPOBATHLCS B PA3TMYHBIX MMOJX0/1aX MPUHATUS PEeIIeHUN (MHIUBUIYATIBHOE,
MPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPYyNIo);

CaMOCTOSITEILHO COCTAaBJISATh AJITOPUTM pelieHus] (GU3NYECKON 3aJjaui WU TJIaHa
UCCJEIOBaHUS C YYETOM HMEIOIIUXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpE/IJIaraéMble BApUAHTHI PEIICHUI;

nenaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBII HHTE/JICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallUH U MpeJiaraTh IUIaH €€ N3MEHEHUS;

OOBSACHATh NMPUUYMHBI JOCTHXKEHUS (HEIOCTHKEHHS) PE3yJbTaTOB AESTEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIITOJIHEHUS
(¢u3MUecKoro HCCIEAOBAHUS WJIM IPOEKTAa) HA OCHOBE HOBBIX OOCTOSATENBCTB,
MU3MEHMBIINUXCS CUTYAIUH, YCTAHOBICHHBIX OMIUOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM.

CTaBUTh ce0s Ha MeCTO JAPYroro 4YeioBeKa B XOJle CIOpa WIH JHUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY IPYTOro.

npu3HaBaTh CBOE MPaBO Ha OMMUOKY MpU pelieHuH (U3NUECKUX 3alad WIu
B YTBEPKIACHUSAX HA HAYYHBIE TEMBI U TAKOE KE IIPaBO APYToro.

HPEIMETHBIE PE3YJIbTATHBI
K koHiy oOyuenusi B 8 kJjacce mpeIMeTHbIE Pe3yibTaThl Ha 0a30BOM YpPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOIMIUXCS YMCHUI:

UCIIOJIB30BATH MOHITHS: MAacca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBM)KEHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHHS BEIIECTBAa, KPUCTAINIMYECKHWE M amop(dHbIE Tena,
HACBIIIEHHBIN U HEHACBIIEHHBIN Nap, BIaXKHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS

SHEprus, TEIIOBOW JIBUIATENb, JJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsij, JJICKTPUUECKOE
0Jie, MPOBOJHUKHU U AUAIEKTPUKHU, IOCTOSHHBINA SJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pa3nnyath SBICHUS (TEMJI0BOE PACIIMPEHHUE U CKATUE, TEIUIONEpeiaya, TEMI0BOE
paBHOBECHE, CMauMBaHUE, KaNWULSIPDHbIE SBJICHUS, UCIApPEHUE, KOHJCHCAIMs,
IIJIaBJIEHUE, KpHUCTaJUTU3aLUs (oTBEpAEBaHUE), KHUIICHUE, Teronepeaaya
(TerIoNpPOBOAHOCTh, KOHBEKIIUS, M3JIYyUYEHHE), DJIEKTPHU3alMs TeJ, B3aUMOJEHCTBHE
3apsa0B, JCUCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHWE, B3aWUMOJIECHCTBHUE
MAarHuTOB, JAEHCTBHE MArHUTHOTO MOJs HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHas
WHIYKUUS) 10 ONUCAHUIO HX XapaKTePHbIX CBONCTB W HAa OCHOBE OIBITOB,

JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBICHUE;
pacrio3HaBaTh MPOSIBICHUE HM3YYCHHBIX (PU3MUECKUX SIBJICHUUA B OKPYXaIOIIEM
MHUpE, B TOM 4ucjie (PU3NuecKue SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHHUE U
KaNWUISpHbIE SBJICHUS B NPUPOJE, KPUCTAIIBI B mpupone, uziaydenue ComHia,
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3aMep3aHue BOJAOEMOB, MOpCKUE OpH3bl, 00pa3oBaHUE pOCHl, TyMaHa, WHEs, CHeEra,
AIEKTPUUYECKUE SABJICHUS B aTMOC(]epe, JIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMJiu, Jpeid MmorocoB, pOjIb MATHUTHOTO MOJIS ISl )KU3HU HA 3emiie, MOJISIPHOE
CUSIHME, TIPU HSTOM TMEPEBOAUTH MPAKTUYECKYIO 3a/Jauy B Y4YEOHYIO, BBIJICIATH
CYILIECTBEHHbIE CBOMCTBA (TIpU3HAKHU) (U3UUYECKUX SIBICHUMN;

OMHUCHIBATh HM3YYEHHBIE CBOWCTBA Tel U (PU3NUECKUE SBICHUS, HWCIOIb3Ys
dbu3uYecKkue BENWYWHBI (TeMIepaTypa, BHYTPEHHSS SHEPIusi, KOJIMYECTBO TEILIOTHI,
ylenbHas TEIIOEMKOCTh BEIIECTBA, yleJbHas TEIUIOTa IJIaBICHUs, yAeJbHas TEIyoTa
napooOpa3oBaHusl, yJAeJdbHas TEIJIOTA CTOPaHHs TOIUIMBA, KO3(PQPUUMEHT MOJIE3HOTO
JEUCTBHS TEIUIOBOM MAIUHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3AYyXa, JJICKTPUYECCKUIMA
3apsJi, Cuia TOKa, SJIEKTPUUECKOE HaIMPSKEHUE, COMPOTUBICHUE TPOBOJHUKA, YACIbHOE
COTNPOTHUBJICHUE BEIIECTBA, pab0Ta M MOIIHOCTh JICKTPUUYECKOTO TOKA), MPU OMHUCAHUU
PaBUJIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOJIB3YEMbIX BEJIMYUH, 0003HAYEHUS U
eIUHUIBI  (U3WYECKUX BEJIMYMUH, HAXOAUTh (HOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TPapuKH H3yIEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKHE SIBJICHUS W MPOIECCHI, UCIIOIb3YsI
OCHOBHBIC TIOJIOKEHHUS MOJICKYJIIPHO-KMHETHYECKOM TEOPUU CTPOCHUS BEIECTBA,
IPUHIMIT CYTIEPIIO3UIMH MOJeN (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija,
3akoH Oma Jy1s yvyacTka uemnu, 3akoH J[koyns—JleHna, 3aKOH COXpaHEHUs >HEPTHH,
IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aITUCHIBATH €70 MATEMATUYECKOE
BBIPA)KCHHUE;

OOBSACHATH (hU3MUECKHE TPOIECCHl U CBONCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallud  NPaKTUKO-OPUEHTHPOBAHHOTO  XapakKTepa:  BBIBIATH  MPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTh OOBICHEHUE M3 1—2 JTOTMYECKHUX IIaroB ¢ onmopoi Ha 1-2
U3YYCHHBIX  CBOMCTBA  (U3MYECKUX  SIBICHHHM, (QU3NYECKMX  3aKOHOB  HIIU
3aKOHOMEPHOCTEM;

pemiath pacu€THBIC 3a7a4dl B 2—3 NEUCTBUS, UCIIONB3YS 3aKOHBI W (OPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKHE BEIIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4H 3aMMChIBATh
KpaTKOE€ YCJIOBHE, BBIABIISTH HEJOCTATOK JAHHBIX I PEUICHUS 3aJaud, BBHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE TSI €€ PEIICHHS], IIPOBOIUTH PACUETHI M CPABHUBATH
MOJIYYCHHOE 3HaUeHHUE (PU3NYECKOI BEITMYHHBI C U3BECTHBIMU JAHHBIMH,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIHU (PU3NIECKUX
METOJIOB,  HWCIOJb3ysd  OMNHCAaHUE  MCCJIEAOBAHUS,  BBIICIATH  IPOBEPSIEMOE
MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh TMOPSANKA MPOBEIACHUS HCCIEI0BaHUS,
JienaTh BbIBOJIBI;

MPOBOJUTH OMBITHl IO HAOMIOJACHUIO (U3MUECKHUX SIBICHUN WM (DU3UIECKUX
CBOMCTB Ten (KamwUISIpHBIC SBIICHUS, 3aBUCUMOCTh JIaBJIICHHS BO3AyXa OT €ro 00béMma,
TEMIIEPATyphl, CKOPOCTH MpOIlecca OCTHIBAHUSI U HArpeBaHUs MPU U3TYyUYECHUH OT I[BETa
u3inyvaromed  (MOrJIONAKoIie)  MOBEPXHOCTH, CKOPOCTh  HCHApeHUsi  BOJbI
OT TeMIepaTypbl KUJIKOCTH U IUIOMIAAM €€ MOBEPXHOCTH, DJIEKTpHU3aLUMs Tel U
B3aUMOJICUCTBUE 3JIEKTPUUECKUX 3apsiioB, B3aUMOJEHUCTBHE MOCTOSHHBIX MAarHUTOB,
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BU3YaIM3aIlisl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHWTOB, NEHCTBUS MAarHUTHOTO TOJIS
Ha TMPOBOJHHMK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa, CBOWCTBA AJIEKTPOJBUTATEIS
MOCTOSIHHOTO TOKa): (opMyJIMpoBaTh MPOBEPSIEMbIE MPEANOIOKEHUS, COOUpaTh
YCTaHOBKY U3 IPEIJI0KEHHOT0 000pYA0BaHUs, ONUCHIBAThH XO/1 OTbITA U (POPMYITHPOBATH
BBIBO/IBI,

BBINIOJIHATD TPSMBIE HW3MEPEHUS TEeMIEpaTypbl, OTHOCUTEIIbHOW BIIAXKHOCTH
BO3/lyXa, CHJIbl TOKAa, HANpPsDKEHHUs C MCIOJb30BAHUEM aHAJOTOBBIX MPUOOPOB H
JATYUKOB (PU3MYECKUX BEJIMYUH, CPABHUBATH pPE3YJbTAaThl HU3MEPEHHM C Y4YETOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BEJIMYUHBI OT JPYrou
C HUCIOJIb30BAHMEM MPSIMBIX H3MEpPEHUN (3aBUCUMOCTBH CONPOTHBIICHHUS MPOBOJHUKA
OT €ro JJIMHBI, IJIOIIAIU MONEPEUHOTO CEYEHUS U YIEIbHOTO CONPOTUBIICHUS BEIlleCTBa
NPOBOJAHHUKA, CHJIBI TOKA, UAYIIETO Yepe3 NPOBOAHUK, OT HANPSXKEHUsI HA MPOBOHUKE,
UCCJIEIOBAaHUE TOCJIEIOBATENIBHOTO M MAapajuleIbHOTO COEIUHEHUH TMPOBOJHUKOB):
IUTAHUPOBATh HCCIEAOBaHUE, COOMpaTh YCTAHOBKY U BBITIOJHATH U3MEPEHUs, CIEIys
NPEJIOKEHHOMY TUIaHy, (GUKCUPOBATh Pe3yJIbTaThl MOJYYEHHONW 3aBUCHUMOCTH B BHJIE
TabJIUIl U TPadUKOB, JAeNIaTh BHIBOBI 10 pe3yIbTaTaM MCCIEeI0BaHNUS;

POBOAUTH KOCBEHHBIE U3MEPEHHS (PU3HUECKUX BETUUHH (ylIeTbHas TeIII0EMKOCTh
BEIIECTBA, CONPOTUBJICHUE MPOBOAHMKA, pabOTa W MOLIHOCTH 3JEKTPUUECKOTO TOKA):
IUIAHUPOBAaTh M3MEpPEHUus, coOupaTb HKCHEPUMEHTAIbHYIO YCTaHOBKY, CIeays
NpeI0KEHHON MHCTPYKIIMY, U BBIUUCIISTh 3HAUEHUE BEJIUYUHBL;

coOnroaTh TpaBWila TEXHUKHM O€30macHOCTH Ipu paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHLMIBI JEUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOWCTB € ONOpPOW Ha WX OMHUCAHMUsS (B TOM 4YMCIE: CHUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, NapoBas TypOMHA, amIepMeTp, BOJBTMETP, CUETYMK SJIEKTPUUYECKOU
SHEPrUM, DJIEKTPOOCBETUTEIbHBIE MPUOOPBI, HArpeBaTelbHbIE AJIEKTPONPUOOPHI
(mpumepsbl), SIEKTPUUYECKUE MPEAOXPAHUTENU, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEINb
MOCTOSTHHOTO TOKAa), HWCIONB3ys 3HAHMS O CBOMCTBaxX (U3MUECKUX SIBICHUM U
HeoOXxoauMble (U3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA W W3MEpPUTENIbHBIE NPUOOPHI
10 CXEMaM U CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, JIBUraTelb BHYTPEHHETO CrOPAHMS, JIEKTPOCKOI, PEOCTaT), COCTAaBIAThH
CXEMBI JJIEKTPUYECKHUX LENel ¢ MOCJIeOBATEIbHBIM M MapajlieIbHbIM COEIUHEHUEM
AJIEMEHTOB, Pa3anyasl yCIOBHbIE 0003HAYECHMSI DJIEMEHTOB IEKTPUUECKUX LIEMEH;

OPUBOAUTH MPUMEPHl (HAXOAUTh HH(MOPMALMIO O MPUMEPAX) MPAKTHIECKOTIO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWKW B TIOBCEJAHEBHOW JXU3HM I oOecredeHus
0€30MacHOCTH MpH 00pAIEHNH C MPUOOPAMU U TEXHUUYECKUMH YCTPOUCTBAMU, COXPaHEHUS
3J10pOBbsI M COOJIFOJIEHNS HOPM 3KOJIOTMYECKOI0 MMOBEICHUS B OKPYIKaIOILEH CpEIE;

OCYIIECTBIISITh IMOUCK HH(MOpManuu (PU3HYECKOro conaepxkaHusi B IHTepHere,
Ha OCHOBE HMMEIOIIMXCS 3HAHUM W IMyTEM CpPaBHEHUS OTMOJIHUTEIbHBIX HCTOYHHUKOB
BBIICTIATh WH(GOPMALMIO, KOTOpasl SIBISETCS TMPOTUBOPEUYMBOM WIM MOMKET OBITh
HEJI0CTOBEPHOMU;
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WCIIONB30BaTh TMPH BBINIOJHEHUH Y4YEOHBIX 3aJaHUNl  HAyYHO-TIOMYJSPHYIO
auTepaTypy (GU3MYECKOTO COACpNKAHMS, CIPAaBOYHBIE MaTepHallbl, PECYpChl CETH
Wutepuer, Bnaaerh mnpuéMaMd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE MUCBMEHHBIE U KPATKUE YCTHBIE COOOUIEHUs, 00001as
UHPOPMAITUIO M3 HECKOIBKUX HCTOYHUKOB (PU3UYECKOTO COJACP)KAHUS, B TOM YHCIE
nyOIMYHO  TPEACTABIATH  PE3YNbTAaThl  MPOCKTHOW WM HMCCIEOBAaTEIbCKOM
AESITeNTbHOCTH, TIPU 3TOM T'PaMOTHO HCTOJb30BaTh M3yUCHHBIM MOHITHIHBIN ammapaT
Kypca (DU3UKH, COMPOBOXKIATh BRICTYIUICHUE TPE3CHTAIEH;

IpY BBITIOJHEHUHM Y4YEOHBIX MPOEKTOB M HMCCIEAOBaHUN (DU3MUECKHX MPOIECCOB
pactpenensiTs 00S3aHHOCTH B TPYIIE B COOTBETCTBHMHU C TMOCTaBICHHBIMU 3a/ladamH,
CIIIUTHh 32 BBINIOJIHEHWEM IIJIaHa JCWCTBUH M KOPPEKTUPOBAaTH €ro, aJeKBaTHO
OLICHWBAaTh  COOCTBEHHBIH BKJA] B  JEATENBHOCTh  TPYNINBI,  BBICTPAUBATH
KOMMYHHKAaTHBHOE B3aUMO/ICHCTBHE, IPOSIBIISIS TOTOBHOCTD pa3peniatb KOHQIUKTHL.

K xonmy obyuenuss B 9 kJjacce mpeIMETHbIE Pe3yJIbTaThl Ha 0a30BOM YpOBHE
JTOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

UCIIOJIB30BaTh TOHSTHSA: CUCTEMa OTCUéTa, MaTepuajbHas TOYKa, TPACKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHUYECKOIro JBIKEeHUs, Aedopmanus (ympyras, MaacTHYecKas),
TpPEeHHE, IIEHTPOCTPEMHUTENIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErPY3KH, LIEHTP TIKECTH,
a0COIOTHO TBEPIIOE TEIO, HEHTP TSKECTH TBEPJOTO Tella, paBHOBECHE, MEXaHUUYECKUE
KosieO0aHUs U BOJIHBI, 3BYK, MHPPA3BYK U YJIbTPA3BYK, JIEKTPOMArHUTHBIE BOJHBI, IITKajIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAIIBHO30PKOCTH, CIIEKTPHI UCITYCKAHUS
U TIOTJIOUIEHUS, ab(a-, 0eTa- U TaMMa-u3IydeHUs], U30TOIIbI, siIe€pHast SHEPTeTHKA;

pasnuyarh ABJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSAMOJIUHEHHOE TBUKEHUE,
PaBHOYCKOpPEHHOE MPSAMOJIUHEHHOE IBI)KEHHE, CBOOOIHOE TAJICHUE Tell, pABHOMEPHOE
IBUKEHUE 1O OKPYXHOCTH, B3aUMOJICMCTBHE Te€J, PEAaKTUBHOE JBW)XCHHE,
KosiebaTeIbHOe JBIIKEHUE (3aTyxXalolue M BBIHYKICHHBIE KOJIeOaHUs), pPE30HaHC,
BOJIHOBOE JIBIDKCHHE, OTPAKEHUE 3BYKa, MIPSIMOJIMHEMHOE PACTIPOCTPAHEHUE, OTPAKEHUE
U MPEJIOMJIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHUE OEI0ro CBETa
B CIEKTp U CJOXKEHHE CHEKTPaJIbHbIX IIBETOB, AHCIEPCUS CBETA, €CTECTBEHHAas
PaauOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEMYATOr0 CIIEKTPA U3JIYYEHUS) 10 OITUCAHUIO UX
XapaKTePHBIX CBOMCTB W Ha OCHOBE OIIBITOB, IEMOHCTPHUPYIONINX JaHHOE (Pu3ndeckoe
SIBJIICHHUE;

pacno3HaBaTh MPOSBICHNE N3YICHHBIX (DU3NUECKUX SBICHUHA B OKPYKAIOIIEM MUPE
(B TOM umcie pu3nyecKue SIBJICHUS B IPUPO/JIC: TPWINBbI U OTJIMBBI, JBUKEHUE TIJIAHET
ConHeYyHOU CUCTEMBI, PEAKTUBHOE JIBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO0, LIBETa Tell,
ONTHUYECKUE  SIBJIGHUS B  NpPUPOAE, OHOJIOTMYECKOe  JICMCTBUE  BUAMMOTO,
yIbTParONIETOBOTO U PEHTIEHOBCKOTO H3JyUYEHHM, €CTeCTBEHHBIH PpPaJMOaKTUBHBIN
(G OH, KOCMUYECKHE JIyYH, paIMOAKTUBHOE U3JIyYEHUE TPUPOIHBIX MUHEPAJIOB, IEUCTBUE
pPaMOAKTUBHBIX M3JyYCHH Ha OpraHu3M 4YeJOBEKa), MpPU OTOM MEPEBOJIUTH
MPAKTUYECKYIO0 3a7auy B y4e€OHYIO, BBIICJISITH CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKH)
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(u3HYECKUX SBICHUN;

ONKCHIBaTh HM3YYCHHBIE CBOMCTBA T€A W (PU3MYECKHE SIBJICHUSA, HCIOJb3Ys
(u3nueckre BENUYUHBI (CPEAHsISl U MTHOBEHHAsi CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JIBUKEHUHU, YCKOPEHHE, MEpEMEIICHHE, MyTh, YIoBas CKOPOCTb, CHUJAa TPEHUs, CHJIa
YIPYrocTH, CUJIa TAKECTH, YCKOPEHUE CBOOOJHOIO NaJE€HUs, BEC Tella, UMIIYJIbC TEna,
UMITYJIbC CUJIbI, MEXaHH4YecKas paboTa W MOIIHOCTh, NMOTEHLMANbHAS SHEPrus Tela,
MOJHITOIO HAaJ MOBEPXHOCTHbIO 3€MJIM, MOTEHLUHMAJIbHAs SHEPIHsl CXKATOW MPYKUHBI,
KMHETUYECKasi SHEPTUs, TOJHAs MEXaHWYEeCKasi SHEPTrusl, IepUoJ U 4acToTa KojaeOaHui,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTellb
NOPEIOMJICHHS] CpEeJbl), MPU ONHMCAHUM TMPABWIBHO TPAKTOBATh (DU3MUECKUI CMBICI
UCIOJIb3YEMbIX BEJIMYHMH, 0003HAYEHUS U €IMHMIIBI (PU3NYECKUX BEITUYMH, HAXOJIUTh
(opMyIibl, CBSI3BIBAIOIINME JAaHHYIO (PU3NYECKYIO BEIUYMHY C JAPYTMMU BEIUYHMHAMH,
CTpOUTH TpaMKU N3YUCHHBIX 32aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepHU30BaTh CBOWCTBA T, (PU3WYCCKHUE SBJICHUS W IPOIECCHI, UCIOJIB3YSI
3aKOH COXPaHCHHMs DHEPTUH, 3aKOH BCEMHUPHOIO TATOTCHHSI, MPUHIUI CYNCPIIO3UITUN
CWJI, TIPHHIIMI OTHOCHUTENbHOCTH [ammies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAXKCHUS M TPEIIOMJICHHUS CBETA, 3aKOHBI COXpPAaHEHUS 3apsIOBOTO
M MacCOBOTO 4YHCEJI TPH SJCPHBIX pPEaKIUsX, NPH OSTOM JIaBaTh CIIOBECHYIO
(bOopMyNIHPOBKY 3aKOHA M 3aITUCHIBATH €I0 MATEMATUYECKOE BHIPAKEHUE;

OO0BSACHATH (hU3MYECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluid  TPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBISIBISATH  NPUYMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ OMopou Ha 2—3
U3YYCHHBIX  CBOMCTBA  (U3MYECKUX  SIBICHHM, (QU3MYECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEM;

pematb pacu€THble 3a7aud (OMUpaIOIIMEcs] Ha CUCTEMY M3 2—3 ypaBHEHHUN),
UCIIONIb3Ys 3aKOHBI M (OPMYJIbI, CBA3BIBAIONIUE (DU3MUECKUE BEIMYHMHBI: HA OCHOBE
aHaNM3a yCIOBUS 3a/1a4d 3alMCBhIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIOIIUE WITU
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIC I PEIICHUs,
MIPOBOJUTH PACUETHI U OIICHUBATH PEATUCTUIHOCTD MOIYYCHHOTO 3HAUCHUS (PU3HUECKON

BEJIMYUHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIU (PHU3UIECKUX
METOJIOB,  HCHOJIb3ysS  ONMCAHUE  MCCIENOBAHUSA,  BBIICIATH  MPOBEPAEMOE

MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh TMOPAAKA MPOBEACHUS UCCIEIOBAHUS,
JienaTh BbIBOJbI, HHTEPIIPETUPOBATH PE3YyJbTAaThl HAOIIOJICHUI U OIBITOB;

MPOBOJUTH OMBITHl MO HAOMIOJACHUIO (U3MUECKHUX SIBICHUN WM (DU3UIECKUX
CBOMCTB Ten (M3ydeHHUE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUSI SHEPTHUU,
3aBUCUMOCTH MepUoIa KoJIeOaHU MPYKUHHOTO MAagTHUKA OT MacChl Tpy3a U )KECTKOCTH
NPYKUHBI U HE3aBUCUMOCTh OT aMIUIATYJbl MajblX KOJEOaHWUW, MNPSAMOJIUHEHHOE
pacrpoCcTpaHeHUE CBETa, PA3J0KEHUE OENOoro CBETa B CHEKTP, W3YUYEHHE CBOMCTB
n300paxeHus B MJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs IpeameTa B coOuparouiein
JIMH3€, HAOJII0/ICHUE CIUIOIIHBIX U JIMHEMYAThIX CIIEKTPOB MU3JIYYEHHUS): CAMOCTOSITEILHO
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coOupaTh YCTAaHOBKY M3 U30BITOYHOTO Habopa 000pya0BaHus, OMUCHIBATH X0/ OMBITA U
€T0 pe3yNbTaThl, ((OPMYITHPOBATH BHIBOJIBI;

MIPOBOJUTH NIPU HEOOXOJUMOCTU CEPUIO MPSMBIX H3MEPEHUH, ONPEAeTsisi CpeaHee
3HAUEHUE U3MEpsAEMON BeNMYMHBI ((POKYCHOE paccTOSTHUE COOMpArOIIe JUH3bI),
000CHOBBIBaTh BBIOOP c110C00a U3MEPEHHUS (M3MEPUTEIBHOTO MPUdOopa);

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PU3NIECKUX BEIMYMH C UCMOJIb30BaHUEM
OPSIMBIX U3MEpPEHU (3aBUCUMOCTD IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBHKCHHUH
0e3 HaualIbHON CKOPOCTH, MEepHoJa KOoJeOaHHi MaTEMaTHUECKOTO MasiTHUKA OT JIJTHHBI
HUTH, 3aBUCUMOCTH yIJIa OTPAKEHHUs CBETa OT yria MaJeHHs W Yrja MPETOMIICHHS
OT yIJIa MaJieHNs): IUIaHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSITEIbHO COOUPATh yCTAHOBKY,
¢uKcupoBaTh Pe3yNabTaThl MOJYUYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEIMYUH B BHJIE
TaOIuUI] ¥ TpaUKOB, JEIaTh BRIBOBI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;

IIPOBOJAUTH KOCBEHHBIC M3MEPCHUS (DU3UYCCKUX BEIMYUH (CPEAHSS CKOPOCTh W
YCKOPEHHE Tella TIPU PaBHOYCKOPCHHOM JBM)KCHHH, YCKOPCHHE CBOOOJIHOTO ITaJICHUS,
KECTKOCTh TPYKUHBI, KOIDPUIIMEHT TPEHUS CKOJIBKCHHS, MEXaHWUeckas paboTa W
MOIIIHOCTh, YaCTOTa U TIEPHO,] KOJICOAHWH MaTeMaTHIECKOTO U TIPYKMHHOTO MasiTHUKOB,
ONTHYECKAS CHJIa COOMPAFOIICH JIMH3BI, PaIMOAKTUBHBIN (POH): TUIAHUPOBATH U3MEPEHUS,
coOupaTh JKCIIEPUMCHTAJIbHYI) YCTAHOBKY M BBINOJHATH HM3MEPCHUS, CIEAys
NPEJIO)KEHHON WHCTPYKIIMK, BBIYUCISATh 3HAYEHUE BEIMYMHBI U aHAIM3UPOBATH
MOJIYYE€HHBIE PE3YJIbTATHI C YIETOM 3aJaHHON MOTPEITHOCTH U3MEPEHHI;

coONoaTh TpaBUjiia TEXHUKH Oe3omacHoCcTH Tpu pabore ¢ JgabopaTOpPHBIM
000py/I0BaHUEM;

pas3nu4aTh OCHOBHBIC MPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJIEJIeil: MaTepuaibHas
TOUYKa, aOCOJIOTHO TBEPAOE TENIO, TOYCHHBIH HMCTOYHHK CBETa, JIy4, TOHKAs JIMH3a,
TUTAaHETapHask MOJEIIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SI/IPa;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS H3YYEHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA MX OMHUCAHMS (B TOM YHUCIIE: CIIUIOMETP, NaTYUKU TOJIOKECHHUS,
PACCTOSIHHSI U YCKOPEHUSI, paKeTa, XO0JIOT, OYKH, IEPUCKOM, (hOoToAarnmapaT, ONTHIECKUE
CBETOBOJIBI, CIEKTPOCKOI, JO3UMETp, Kamepa BuiabCOHA), WCHONB3YSd 3HAHUS
0 CBOMCTBaxX (PM3MYECKUX SIBICHUN 1 HEOOXOUMBbIE (PU3NUECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHCYHKH WM3YYCHHBIX TEXHUUYECKHUX
YCTPONCTB, U3MEPHUTEIBHBIX MTPUOOPOB U TEXHOJOTHYECKUX MPOIIECCOB MPU PEIICHUU
y49eOHO-TIPAaKTHYECKUX 3a]ad, ONTHYECKHE CXEMBI I TMOCTPOCHHUS HN300paKeHUH
B IUTOCKOM 3€pKalie U cOOMparolen JuH3e;

MPUBOJUTH TPUMEPHI (HAXOAWTh HMHPOPMANMIO O TPHUMEpPax) MPAKTHIECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWNA B TIOBCEIHEBHOW JKM3HU [JIsi OOECIeYeHUS
O0e3omacHOCTH Tpu oOpameHu C TpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUS 3I0POBBS M COOJIOICHUSI HOPM SKOJIOTHIECKOTO MTOBEICHUS B OKPYKAIOIIEH
cpene;

OCYIICCTBIISITh MOUCK WHpoOpMarmu (usudeckoro coaepxkanus B HHTEepHeTe,
CaMOCTOATETHHO (OPMYJIHPYST TOWUCKOBBIA 3ampoC, HAXOJIWUTh IIYyTH OMpPEICTICHUS

JIOCTOBEPHOCTH TOJYYEHHOW HWH(POpMAIIMM HAa OCHOBE HMEIOIIMUXCS 3HAHUN W
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JOTIOJIHUTEIIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MpPU BBINOJHEHUM Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
TuTepaTtypy (U3MUECKOrO COAEp)KaHUs, CIPABOYHBIE MaTepHUallbl, PECYpPChl CETU
WuTtepHer, BinageTb NpuéMaMU KOHCIEKTHUPOBAHUA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE€ IHCbMEHHBIE W YCTHBIE COOOLIEHUS Ha OCHOBE
uH(pOpMaIMM W3 HECKOJbKMX MCTOYHUKOB (DU3MUECKOrO COAEpKaHus, IyOIHMYHO
MIPEACTABIATH PE3YJIbTATHI IPOCKTHOM WIIM UCCIEN0BATENBCKON AEATEIBHOCTH, IIPHA 3TOM
TPAaMOTHO MCIIOJIb30BaTh M3YYEHHBIM NOHATUWHBIM anmapar M3y4yaemoro pasjaena
(GU3MKKM U COMPOBOXKJATh BBICTYIUICHHE TMpE3CHTAalUe ¢ Yy4€TOM OCOOEHHOCTEH
ayJIUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

8 KJIACC
No Haumenosanue KommuectBo | IIporpammHoe copep:xanue OCHOBHbBIE BUJIbI ICITEIIBHOCTU 00YYaIOIIUXCS
n/m pa3ziesioB U TeM 4acoB

yqe6H0r0 nmpeamMeTa

Pa3zgea 1. TemtoBbie IBJICHU

11

Ctpoenue u cBOMCTBA
BEIIeCTBa

OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU CTPOEHUSI BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKYJ1. OMBITHI,
MOATBEPKAAIOIINE
OCHOBHBI€ TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHHU.

Mopenu TBEpAOTO, KUIAKOTO
Y Ta3000pa3HOr0 COCTOSTHUM
BEILIECTBA.
Kpucramnmnueckue u
amop(dHbIe TeNna.
OOBsiICHEHHE CBOMCTB I'a30B,
JKUJIKOCTEN U TBEPABIX TEI
Ha OCHOBE TOJIOKECHUN
MOJICKYJISIPHO-KMHETHYECKOM
Teopur. CMaurBaHuE U
KaIUJUISIPHBIC SIBJICHHUS.
TermoBoe pacliMpeHue u

HaOGiroieHrne 1 MHTEpIIPETAIUS OIBITOB,
CBUJICTEIILCTBYIOIIUX 00 AaTOMHO-MOJICKYJIIPHOM
CTPOCHUH BEIIIECTBA: OIBITHI C PACTBOPECHUEM
Pa3IUYHBIX BEIIECTB B BOJIC.

Pemmenue 3a1a4 1o OICHUBAHUIO KOJUYECTBA
aTOMOB WJIM MOJIEKYJI B €MHUIIE 00BEMA
BEIIECTBA.

AHanu3 TeKCTa APEBHUX aTOMHUCTOB (Hampumep,
¢dbparmenrta nosmsl Jlykpenus «O npupoe
BEIIICH») C M3JI0KEHUEM 00OCHOBAHHMM aTOMHOM
runoTe3bl (CMbIcI0BOE uTeHue). O1eHka
yOeIUTEeTbHOCTH ATUX 00OCHOBAHHIA.
OOBsicHeHHE OPOYHOBCKOTO JIBUKCHUS, SIBIICHHS
mudy3un U pazTudril MEXTy HUIMU Ha OCHOBE
ITOJIO’KEHUN MOJIEKYJISIPHO-KMHETHYECKON
TEOPUHU CTPOEHUS BEIIECTBA.

OOBsICHEHHE OCHOBHBIX Pa3IN4Mil B CTPOCHUU
ra30B, )KHJIKOCTEH U TBEPIBIX TEI

C UCITOJIb30BAaHUEM TIOJI0KEHHUI MOJICKYJIISIPHO-
KHHETUYECKON TEOPUHU CTPOCHMUS BEIIIECTBA.
[IpoBeneHrEe OMBITOB MO BHIPAIIIMBAHUIO
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CXKaTuc

KPUCTAJJIOB IOBAPEHHOM COJIM WJIK caxapa.

[IpoBeneHre u 0OBSICHEHHE OMBITOB,
JIEMOHCTPUPYIOIIUX KaNUJUISPHBIE SIBJICHUS U
SIBJICHHE CMauYuBaHUs.

OOBsiCHEHHE POJIH KaTUJUISIPHBIX SBICHUN

JUISL TIOCTYTUICHHS BOJBI B OPTaHU3M PACTEHUH.
Hab6nronenue, npoBeeHne U 00bICHEHUE
OIIBITOB MO HAOIIOAECHHUIO TEIIJIOBOI'O
pacuIMpeHus ra3oB, KUJIKOCTEH U TBEPIBIX TEJL.
OOBsicHeHHE COXpaHEeHUST 00bEMA TBEPBIX TEII,
TEKYUYeCTH KUJIKOCTH (B TOM UUCIIC, PA3HUIIBI

B TEKYYECTH JIJI PA3HBIX KUIKOCTEH),

JTaBJICHUS Ta3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIaBJICHHS BO3IyXa OT €ro o0héMa u
HarpeBaHUs WA OXJIAKJICHHS, U UX 00BICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOT'O YUCHHUSI.
AHaJIU3 PAKTUYECKUX CUTYallUM, CBA3aHHBIX

CO CBOMCTBAMH I'a30B, )KUJKOCTEW U TBEPABIX TEJ

1.2

TermnoBbeie TPOLECCHI

21

Temnepatypa. Csi3b
TEMIIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHs
sHeprus. CrocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTUHM: TeIuionepeada u
coBepllieHue padoThl. Buibl
TeIJIonepelayu:

O06ocHOBaHHWE MPABUII U3MEPECHUS TEMIIEPATyPHI.
CpaBHEHHUE Pa3IUYHBIX CTIOCOO0OB U3MEPEHUS U
IIKaJI TEMIIEPATYPHI.

Habmronenre u 00bSICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEN
SHEPIUU TeJia B pe3ybTaTe TeIUIonepeaun U
pa0bOThI BHEIITHUX CHUJL.

Habmronenre n 00bICHEHHE ONBITOB,
00CYXXJICHHE MPAKTUYECKUX CUTYaIIUH,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonuuecTBO TEIIOTHI.

VY nenapHas TEIIO0EMKOCTh
BellecTBa. TemioooOMeH 1
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oamanca. IlimaBienue u
OTBEp/ICBAaHUE
KPUCTAJUTUYECKHUX BEIECTB.
VienbpHas TeniaoTa
IJIABJICHUS.
[TapooGpazoBanue u
KoHjeHcanus. Micnapenue.
Kunienue. Y nenpHas
TEIJIOTa apooOpa3OBaHUS.
3aBUCUMOCTH TEMIIEPATYPhI
KHIICHUSI OT aTMoc(epHOoro
JIaBJICHUS.

BnaxuocTts Bo3ayxa.
DHeprus TOIIMBA.

VY nenpHas TemioTa
CrOpaHwusl.

[TpuHuUnIBl padbOTHI
TeraoBbIX aBurarenei KII1J]
TEIJIOBOT'O JBUTATEA.
TennoBbIe ABUTATENH U

JEMOHCTPUPYIOIINX PA3TNIHBIC BUIBI
TEIUIONePEAaUn: TETIJIOMPOBOTHOCTb,
KOHBEKITUIO, U3ITYUYCHHE.

HccnenoBanue siBJICHUS TETUIOOOMEHa

IPU CMEIIUBAHUM XOJIOJHON U rOPAYEN BOIBI.
HaOiroieHre yCTaHOBJICHHS TEILIOBOTO
pPaBHOBECHS MEXIY ropsiueH M XOJI0JHON BOJIOH.
Omnpenenenue (U3MEpPEHUE) KOJIMUECTBA
TEIUIOTHI, MTOJIYYCHHOTO BOJIOW IPH TEINTIO0OOMEHE
C HarpeThIM METAJUTUYCCKUM ITUITHH]IPOM.
Omnpenenenue (M3MEpeHUE) yACIHHOM
TEMIOEMKOCTH BEIIIECTBA.

Pemenue 3aa4, CBSI3aHHBIX C BHIYUCICHHUEM
KOJIMYECTBA TEIJIOTHI U TETNIOEMKOCTH

IpU TEIJI00OMEHE.

AHaNIu3 CUTYyaIMil MPaKTHYECKOTO
MCIIOJIb30BaHMS TETIOBBIX CBOMCTB BEIIECTB U
MaTepHalioB, HAIIPUMED, B LIETAX
DHEPTOCOCPEKEHHUS: TETUIOU3OJISAIIHS,
sHEprocOeperaronye KpoIiy,
TEPMOAKKYMYJISTOPHI U T. II.

HaGmronenue siBneHuit ucapeHus u
KOHICHCAIIHH.

HccnenoBanue mporecca ncrnapeHus
PAa3IUYHBIX JKUAKOCTEM.

OObsicHeHME SBIICHUN UCTIAPCHUS 1
KOHJICHCAITUU Ha OCHOBE aTOMHO-
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3alMATa OKPYKAIOIEH
Cpensbl.

3aKOH COXpaHEHUS U
PEeBPALLEHUS SHEPTUU
B TEIUIOBBIX ITpoLIECCax

MOJICKYJISIPHOTO YUEHUSI.

Habmonenue u o0bsiCHEHUE Mpoliecca KUIEHMS,

B TOM YHCJIE 3aBUCHMOCTH TEMITEPaTyPhI
KHUTICHUS OT JTaBJICHHSI.

Omnpenenenue (M3MepeHUE) OTHOCUTEILHON
BJIQXKHOCTHU BO3/1yXa.

Habmronenue npoliecca riaBiieHus
KPUCTAJNTMYECKOT O BEIlIECTBA, HAIIPUMeED, JIbJIa.
CpaBHeHUE MPOLIECCOB IJIaBICHUS
KPUCTAJUTMYSCKUX TEJ U Pa3MATUCHHUS

IIPY HarpeBaHUU aMOpP(HBIX TeJl.
Omnpenenenue (M3MepeHUE) yaeIbHON TETUIOTHI
TUTABJICHUS JIBJIA.

OObsicHeHUE SBJICHUH TUIaBIICHUS U
KPUCTAJUTU3AI[MU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYEHHUSI.

Pemenue 3aa4, CBA3aHHBIX C BHIYUCICHHEM
KOJIMUECTBA TEIJIOTHI B MIpolieccax
TEIUIONEepe AU PH TUTABICHUH U
KPUCTAJUTU3AINH, HCTIAPEHUN U KOHCHCAIUH.
AHanu3 CUTyaluii MPaKTHIEeCKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HAMpUMeED, MOTYyICHUE CBEPXUUCTBIX
MaTepHaJIOB, COJIEBast TPeiKa u JIp.

AHanu3 paboThl U 00BSCHEHUE MPUHIINTIA
JIEHUCTBUS TEIIOBOTO JIBUTATEIS.

Brranciienne Komm4aecTBa TeTIOTHI,
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BBIJICJISIFOLETOCS IPU CTOPAHUHN PA3ITUYHBIX
BUA0B ToruuBa, U KIIJ[ nBurarens.
OO0cyxIeHHEe YKOTOTUUECKUX MTOCIIeACTBUN
HCIIOJIb30BAHUS JBUTATEICH BHYTPEHHETO
CrOpaHusl, TEIUIOBBIX U TUAPOIIICKTPOCTAHIUN

Uroro no pazgeny

28

Pa3nen 2. Daekrpuyeckue u

MAarHUTHbBIC ABJICHUSA

2.1 | DnexTpuyeckue
3apsiibl.
3apsKeHHbIE Tena U

nx BSaHMO}ICﬁCTBHH

7

DIIeKTpuU3aLus Tedl.

JIBa pona 3JIeKTpUIECKUX
3apsanoB. Bzaumopencteue
3apsKEHHBIX TEJl.

3akoH KysnoHa (3aBUCUMOCTb
CHUJIbI B3aUMOJIEUCTBUS
3apsKEHHBIX TET

OT BEJIMYMHBI 3aPS0B U
PaCCTOSIHUSI MEXKTY TEJIaMu).
DIEKTPUYECKOE TIOJIE.
Hanpsxk€aHocThb
AIEKTPUYECKOTO TOJIS.
[IpyHIMI cyniepno3unuu
AIEKTPUUECKUX TTOJIEU

(Ha KAYECTBEHHOM YpPOBHE).
Hocurenu snextpruecknx
3apsiIOB. DIEMEHTapHBII
AIEKTPUUECKUH 3apsil.
CtpoeHue aToma.
[IpoBogHMKH U

HaOroieHne u mpoBeIeHUE OIBITOB

T10 DJICKTPH3AIUU TEJI TIPU COIPHUKOCHOBCHUH U
MHIYKIHUEN.

HaOmronenue n 00bICHEHHE B3aUMOAEHCTBUSI
OJTHOUMEHHO M Pa3HOMMEHHO 3apSKCHHBIX TEJI.

OOBsIcHEeHNE IMpUHIOHAIIA I[GﬁCTBPISI QJICKTPOCKOIIA.

OOBsicCHeHHE SBIICHUN dJIEKTPU3AIIUN

MIPY CONPUKOCHOBEHUH TEJI U UHAYKIIUEH
C MCIOJb30BaHUEM 3HAHUHU O HOCHTEIISX
AIIEKTPUYECKUX 3aPsA/I0B B BEIIECTBE.
Pacno3naBaHue 1 00bSICHEHHE SIBJICHUH
AJIEKTPU3ALIMU B TOBCEIHEBHOM )KU3HU.
Habnronenue u 00bsICHEHHUE OIBITOB,
WUTIOCTPUPYIOMINX 3aKOH COXPAaHCHUS
AJIEKTPUUECKOTO 3apsja.

HaOmtoeHre onpITOB O MOASIUPOBAHUIO
CHJIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
HccnenoBanue 1eMCTBUSA SIEKTPUUECKOTO OIS
Ha IPOBOJHUKH U TUIJIEKTPUKHU
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JTUBJICKTPUKHU. 3aKOH
COXpaHEHMS IIEKTPUUECKOTO
3apsza

2.2

ITocTosHHBIN
JJEKTPUYECKUH TOK

20

DIIEKTPUUYECKUN TOK.
VYcnoBus CylecTBOBaHUS
AJIEKTPUUYECKOTO TOKA.
HcTouyHuKY MOCTOSTHHOTO
TOKa. JlencTBus
AJIEKTPUUYECKOTO TOKa
(TenoBo€, XUMUYECKOE,
MAarHuTHOE).
DIEKTPUYECKU TOK

B )KMJIKOCTSIX U razax.
DneKkTpuyecKas 1emb.
Cwuna Toka. DJIeKTpUIeCcKoe
HaIpsIKEHUE.
ConpoTtuBiieHUE
MIPOBOJIHUKA. Y IEIBHOE
CONPOTHBIICHUE BELIECTBA.
3akon OMa i1 y4acTka
uenu. [locnenoBarensHoe u
napauielIbHOE COEUHEHNE
MIPOBOJTHUKOB.

PaGoTa u MmomHOCTH
AIEKTPUYECKOTO TOKA.
3akoH [[>xoyns—JIeHna.
DJIEKTPUYECKUE TN U

Hab6ntonenue pa3inuHbIX BUOB JEUCTBUS
AIEKTPUUYECKOT0 TOKA U OOHAPYKEHUE ITUX
BHJIOB JICHCTBUS B TIOBCEHEBHOM KU3HMU.
Haburonenre BO3HHKHOBEHUS Ta30BOT0 pa3psiia
Y BJIEKTPUYECKOTO TOKA B KUJIKOCTH

COopKa 1 UCTIBITAHKE IEKTPUUECKON LIEeTTH
MOCTOSIHHOTO TOKa.

N3mMepeHne cuiibl TOKa aMIIEpMETPOM.
H3mepeHue 37eKTpUIEeCKOT0 HapsKEHUs
BOJIbTMETPOM.

[IpoBenenue u 0ObSICHEHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OT €ro JJIMHBI, IJIOIIAIH TONEPEYHOTO CEUCHUS
U Matepuarna.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKECHUS
Ha PE3UCTOpE.

[IpoBepka npaBuiia CJI0KEHUS HANPSIKEHAN
IIPY MOCIIEIOBATEIBHOM COETMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia I CUIIBI TOKA

IIPY NApaJUIETbHOM COCIMHEHUH PE3UCTOPOB.
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noTpedouTenu
3JIEKTPUYECKOU SHEPIUU
B ObITy. KopoTkoe
3aMBbIKaHUE

AHau3 CUTyalui mocie0BaTEIbHOTO U
MapajIeIbHOr0 COEIMHEHUSI TPOBOTHUKOB

B JIOMAIITHUX JICKTPUUECKHUX CETSX.

Pemenne 3agau ¢ ucnonb3zoBaHuem 3akoHa Oma
U GopMyIn pacy€Ta dJIEKTPUUECKOTO
CONPOTUBIICHUS MPU MOCIIEI0BATEIHOM U
MapajieIbHOM COCIMHEHUH TTPOBOJHUKOB.
Onpenenenue padoOThI 2JIEKTPUUECKOTO TOKA,
MIPOTEKAIOIIETO YEPES PESUCTOP.

OmnpezneneHne MOLHOCTH JIEKTPUUECKOTO TOKa,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€pe3
JAMIIOYKY OT HaIpsKeHUs Ha Hell. OnpeneneHue
KII/ marpeBarens.

HccnenoBanue npeodpa3oBaHus SHEPTUU

IIPU NOIBEME Ipy3a JIEKTPOABUTATEIIEM.
OObsicHEeHHE YCTPOWCTBA U MPUHITUTIA ACHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIbHBIX PUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMBIKAHUS U
IIPUHLINIA IEVUCTBUS IUIABKUX ITPEIOXPAHUTEIIEH.
Pewenue 3a1a4 ¢ HCIIOJIB30BAHMEM 3aKOHA
Jxoyns—JIenna

2.3

MarHuTHBIC SIBICHHUS

ITocTostHHBIC MAarHUTHI.
BzaumoneiictBue
MMOCTOSTHHBIX MarHuTOB.
MarsauTtHoe mojJie.
MarauTtHoe€ 1101¢e 3eMIH

HMccaeqoBanue MaruuTHOTO B3aMMOJICHCTBHUS
MMOCTOSTHHBIX MarHuTOB.

N3yyeHne MarHuTHOTO MOJISt TOCTOSTHHBIX
MAarHUTOB MPHU UX 00BEIMHEHUH U Pa3/ICICHUU.
HMccneqoBanne MarHUTHOTO B3aUMOICHUCTBHUS
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1 €TI0 3HAaUCHME JIJIS KU3HHU
Ha 3emuie. OnbIT Dpcrena.
MarsuTHOE moJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenne
3JIEKTPOMArHUTOB

B TEXHUKE. JlencTBUE
MarHUTHOTO TTOJIS

Ha IPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENb
ITOCTOSTHHOT'O TOKa.
Hcnonn3oBanue
AJIEKTPOJIBUTaTEIICH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MarHuTOB.
N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHuTOB IPU UX OOBETUHEHUH U Pa3ICICHUH.
[IpoBeneHnE ONBITOB MO BU3YATU3AIUHU MOJIS
MMOCTOSIHHBIX MarHuTOB.

N3ydeHue siBIeHUS] HAMAarHUYMBaHUS BEILIECTBA.
HccnenoBanue eUCTBUSA AIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTb CUJIbI B3aUMOACHCTBUA KaTyIIKH

C TOKOM ¥ MarHuTa OT CWJIbl M HAPaBJIECHUS TOKA
B KaTyIIKeE.

AHaJu3 CUTyaluil MPaKTUYECKOT0 TPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOUCTBAX, MPOMBIIIIIICHHOCTH, METUIIUHE).
N3yueHune nercTBUs MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yueHune nerlcTBUS 3IEKTPOABUTATEIS.
N3mepenune KII/I anekTpoaBuratenbHOM
YCTaHOBKH.

PacriozHaBanue u aHanu3 pa3InIHbIX
MIPUMEHEHUN JIEKTPOABUTATENEH

(TpaHcTOpT, OBITOBBIE YCTPOUCTBA U JIP.)

2.4

DneKTpoMarHuTHas
WHTYKITAS

Oneitel Gapanes. SBnenue
AIEKTPOMAarHUTHOU
nHaykuuu. [Tpasumno Jlenua.
DIIEKTPOreHepaTop.

OneITHI 11O HCCICAO0BAaHHNIO SABJICHUNA
BHGKTPOMaFHPITHOﬁ HHAYKIOHUN: UCCICIOBAHNC
W3MEHCHUMN 3HAUCHUS U HaIIpaBJICHHUA
HHAYKIMOHHOI'O TOKa
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CnocoObl osTy4yeHus
3JIEKTPUYECKOU DHEPIUH.

DIIEKTPOCTAHIIUU
Ha BO300OHOBIISIEMbBIX
UCTOYHUKAX SHEPTHH
Uroro no pazaeny 37
PesepBHOE Bpems 7
OBIIEE KOJIMYECTBO 72
YACOB IIO ITPOI'PAMME
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9 KJIACC

No
/i

Haumenosanue
pa3zesnoB U TeM
y4eOHOro rpeaMeTa

KomnnuectBo
YacoB

IIporpammHoOe conepxanue

OcCHOBHEIC BUOBI JCATCIBHOCTH 06yqa}01unxcsl

Pa3zgea 3. Mexannueckue siBJICHUA

3.1

MexaHudeckoe
JIBAYKEHHUE U CIIOCOOBI
€ro OIMUCaHUs

5

MexaHnyeckoe IBUKEHHUE.
MarepuanbHas TOUKA.
Cucrema otcuéra.
OTHOCHUTENIBLHOCTh
MEXaHUYECKOTO JBUKCHHUS.
PaBrHOMEpHOE
MPSIMOJIMHEMTHOE JBUKCHUE.
HepaBromepHoe
MPSIMOJIMHENHOE JBUXKEHUE.
Cpennsisi 1 MTHOBEHHAs
CKOpOCTH TeJa MpHu
HEPaBHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
IPSIMOJINHENHOE IBUKECHUE.
CBoOonHOE TazicHue.
Omnpitel ["anumnes.
PaBHOMEpHOE NBHKEHNE

10 OKPYKHOCTH.

[Iepron u yactota
obparienus. JInnelHas u
YTJIOBasi CKOPOCTH.

AHanu3 1 00CYKJIeHHUE Pa3TUIHBIX TPUMEPOB
MEXaHUYECKOTO JIBUKEHUS.

OO6cyxIeHre rpaHull IPUMEHUMOCTH MOJIEIH
«MaTepuabHas TOUKay.

Onucanre MEXaHMYECKOTO JIBHXKCHUS
pa3IMYHbIMU cioco0amu (ypaBHEHHUE, TaOIUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSBIIAETCS OTHOCUTEIIBHOCTh MEXaHHUUECKOTO
JIBUKCHHUSL.

Habmronenne MexaHn4ecKoro ABUKEHUS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKECHUS
OJIHOTO U TOTO K€ T€JIa OTHOCUTEJIBHO Pa3HbIX
TE€JI OTCUETA.

AHanu3 tekcta ['anunes 00 OTHOCUTENIbHOCTH
JBUKEHMST; BBITIOJTHEHUE 3aJaHUM 110 TEKCTY
(CMBICIIOBOE UTEHHE).

OmnpezneneHue cpeaHeN CKOPOCTH CKOJIbKEHUS
Opycka WiIH ABVKCHHS IIIapUKa 10 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXJIeHHE CI0OCO00B
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[lenTpocTpeMuTenbHOE
YCKOPEHUE

npUOIMKEHHOTO ONPEEICHHUS] MTHOBEHHOM
CKOpOCTH.

OnpeneneHue CKOPOCTH paBHOMEPHOTO
JBUKEHUS (IIapUKa B )KUJIKOCTH, MOJEIH
AIIEKTPUYECKOrO0 aBTOMOOWIIS U T. I1.).
Onpenenenue nyTH, MPOKWICHHOTO 32 JaHHbBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH Teja

1o rpauKy 3aBUCUMOCTU TyTH PABHOMEPHOT'O
JIBUXKEHUSI OT BPEMEHU.

OO6cyxaeHre BO3MOKHBIX MPUHIIUIIOB
JENUCTBUS MPUOOPOB, U3MEPSIOLIUX CKOPOCTh
(cnuaoMeTpoB).

Brlunciienue mytu U CKOpOCTH pH
PaBHOYCKOPEHHOM IPSAMOJIMHEUHOM JIBUKECHUU
Tea.

OnpezneneHue NpoMIEeHHOr0 MyTH U YCKOPEHUS
JIBMKEHUS TeJa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O ITPSMOJIMHENHOTO
JIBW)KCHUS TEla OT BPEMEHU.

IIposepxa cunomeswvi: eciu

npU pagHOyCKOPEHHOM OBUNCEHUU

0e3 HauanNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK ps10 He4EMHBIX Yuces, mo
coomeemcmeyouue nPoOMeHCymKu 6pemeru
0OUHAKOBYL.
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Ornpenenenue yCKOpeHus Tela

MIPU PAaBHOYCKOPEHHOM JIBUKEHUU

110 HAKJIOHHOM TUIOCKOCTH.

N3mepenue neprojia M 4acTOThl 0OpaIleHust
TeJa MO OKPY>KHOCTH.

OmnpezaeneHue CKOPOCTH PABHOMEPHOTO
JIBIDKCHHUS TeJla M0 OKPYKHOCTH.

Pemenue 3ana4 Ha onpeiesieHe
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUUYECKOTO JABUIKCHUSI Pa3TUNIHBIX BUJIOB.
Pacno3naBanue u npuOIMmKkEHHOE ONUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUYECKOTO JBUKEHUS
B MIPUPO/JIE U TEXHUKE (HA MpUMepax CBOOOIHO
NaJAIINX TEJ, ABUKEHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JP.)

3.2

B3aumoneiictBue Tei

[Tepsblii 3ak0oH HproTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpyHIMI cynepno3uuuu
CHIIL.

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHHUSI CKOJIbXKEHUS, CUa
TPEHHUS IOKOS, IPYTUE BUJIbI
TPEHUS.

Cuna TSKeCTH U 3aKOH
BCEMUPHOTO TATOTEHHS.

HabGmronenue n 06CyxaeHre OmbITOB

C IBIDKCHUEM TeJla MPY YMEHBIIICHUN BIUSHUS
JIPYTUX TeJI, MPENATCTBYIOMNX IBHKCHHIO.
AHanu3 Tekcta ["anuies ¢ onucanuemM
MBICJICHHOTO PKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH WHEPIIHH;
BBITIOJTHCHHUE 3aJJaHUM 10 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyxaeHne BO3MOKHOCTH BBITOJHEHUS
3aKOHA MHEPIIUU B PA3IUYHBIX CHCTEMax
OTCUETA.

HaOmronenue u o0CyXaeHne MEXaHUIECKUX
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YckopeHne cBOOOTHOTO
najicHus1. JBUKEHHE MIIaHeT
BoKpyr Connua. Ilepsas
KOCMHUYECKasA CKOPOCTb.
HesecoMocTh 1 ieperpysku.
PaBHOBeCHEe maTtepuanbHOM
TOYKHU. AOCOIFOTHO TBEPIOE
Tesio. PaBHoBeECcHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CHUJIBI.
LenTp TsKECTH

SIBIICHU, TIPOUCXOIANINX B CHCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM

U YCKOPEHHOM JIBF)KCHHH OTHOCUTEITHHO
KaOuHeTa (HU3UKU.

JlencTBus ¢ BEKTOpAMU CHUII: BBITIOJIHEHUE
3aJIaHUM 110 CIIOKCHHIO U BRIYUTAHUIO
BEKTOPOB.

HabGntonenue u/uiv npoBeieHUe ONbITOB,
JIEMOHCTPUPYIOIIHMX 3aBUCUMOCTD YCKOPCHUS
TeJa OT MPUIOKEHHON K HEMY CHIIBI U MACChI
Tena.

AHanu3 v 00bsICHEHHE SIBJICHUHN

C UCIIOJIb30BAaHUEM BTOPOTO 3aKoHa HproToHa.
Pemmenue 3a1a4 ¢ MCHOIB30BaHUEM BTOPOTO
3akoHa HproTOHA M MpaBUiia CIOXKEHUS CUIIL.
Omnpenenenue >kECTKOCTU MPY>KUHBI.

AHanu3 CUTyaluii, B KOTOPBIX HAOIIOAAI0TCS
yrnpyrue aedopManuu, 1 uX 00bsICHCHHE

C UCTIOJIh30BaHUEM 3aKoHa [ 'yKa.

Pemenue 3a1a4 ¢ CMOIb30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIBKCHHA OT CHUJIBI HOPMAJIBHOI'O JaBJICHUS.

OOcyxaeHne pe3yabTaToOB UCCIICIOBAHHUA.
Omnpenenenue kodhPuIeHTa TPEHUS
CKOJIb)KEHUS.

W3mepenne CHITbl TPEHUS TTOKOSI.
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Pemenue 3aa4 ¢ ucnoyib30BaHuEM (POPMYIIbI
JUISL CUJIBI TPEHHUSI CKOJIBKEHUSL.

AHanu3 IBUKEHUS TEN TOJIBKO MOJ IEMCTBUEM
CHJIBI TSIKECTH — CBOOOTHOTO NaJeHHUS.
OOBbsicHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaIeHUs OT MAcChl TeJa.

OrneHka BeIMYUHBI CUIIBI TATOTEHHUS,
JEUCTBYIOLLIEN MEXY ABYMs TEJIaMHu

(mJ1s1 pa3HBIX MaCC).

AHanu3 IBM>KEHUSI HEOECHBIX Te

0] IEHCTBUEM CHUJIbI TATOTCHHUS

(c UCIIOJIB30BAHUEM JOTIOJTHUTEIIBHBIX
MCTOYHUKOB HH(POPMAIIHH ).

Pelrenne 3aad ¢ HCHOJIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (HOPMYIIBI

JUIS1 pacy€Ta CUIIbI TSHKECTH.

AHanu3 OpUrHHAIBHOTO TEKCTA,
OMKCBHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TATOTEHHUSI; BBIITOJIHEHHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTEHHUE).

HaGmronenne n o0Cyk/1eHHE OTBITOB

10 U3MEHEHHUIO BECA TEJIA [P YCKOPEHHOM
JBUYKEHUU.

AHanu3 ycia0BUil BOSHUKHOBEHUSI HEBECOMOCTH
U IIEPETPY3KHU.

Pemrenne 3ana4 Ha onpeesieHne Beca Tena

B PA3JIMYHBIX YCIOBUSX.
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AHanu3 cuil, AEUCTBYIOLINX Ha TEIIO,
MOKOSIIIEECs Ha OIOpeE.
OrnpenenieHue EHTpa TAKECTH PA3IUYHBIX TEI

3.3.

3aKOHBI COXpPAHEHUS

Nmnynsc tena. U3menenue
UMILyJibca. IMIyJibc CUIIBI.
3aKOH COXpaHEHUS
uMIyJibca. PeaktusHoe
JIBIDKEHUE.

Mexanuueckas paboTa u
MOIITHOCTh. PaGoTa cui
TSXKECTH, YIIPYTOCTH,
TpeHus. CBA3b SHEPTHUU U
pab6otsl. [ToTeHnmanbHas
SHEPrUs Tena, HOIHITOro
HaJl IOBEPXHOCTBIO 36 MJIH.
[loreHumanbHas 3HEPrUs
C)KATOM MPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUYECKOM
SHEPTUH. 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPTUU

Hab6ntonenue u o0CyX1€HUE OMBITOB,
JIEMOHCTPUPYIOIIUX MIepejady UMITYJIbCa

MIPU B3aUMOJICUCTBUU TEJ, 3aKOH COXPaHEHUS
UMITYJIbCa MIPU a0COJIFOTHO YIIPYTOM U
HEYIPYroM B3aUMOJCHCTBHUH TEJl.

AHanu3 CUTyaluil B OKPY>Karolen KUu3HH

C UCIOJIb30BAHUEM 3aKOHA COXPAHCHHUS
UMITYJIbCA.

PacrioznaBanue siBeHUsI pEAKTUBHOTO
JIBUKEHUS B IPUPOJIE U TEXHUKE.
[TpuMmeHeHue 3aK0Ha COXpaHEHUS UMITYJIbCa
JUTs pacuéTa pe3yIbTaTOB B3aUMOJICHCTBUS TET
(Ha mpuMepax HeyInpyroro B3auMoOIeHCTBHUSA,
yIPYToro MeHTPaTbHOTO B3aUMOICUCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBH)KHO).

Pelrenne 3aad ¢ MHCHOJIb30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCa.

Omnpenenenue padOTHI CUIIBI YIPYTOCTH

IpHU NOABbEME TPy3a C UCIOJIb30BaHUEM
HETOJABUKHOTO U MOJBUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3MepeHne moTeHIMaIbHOM SHEPTUHU YIIPYTO
nehopMUPOBAHHOM MIPYKUHBI.
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M3mepeHne KHUHETUYECKON DJHEPT UM Tella

10 JUIMHE TOPMO3HOIO ITYTH.
DKCNEPUMEHTATIBbHOE CPABHEHUE U3MEHEHUS
MOTCHIUAIBHON U KHHETUYECKOM DHEPTUM TENa
IIPU IBUKEHUU 10 HAKIIOHHOM TUIOCKOCTH.
DKCIepUMEHTaIbHasl MPOBEPKA 3aKOHA
COXpaHEHUs MEXaHUYECKOW IHEPTUHN

pU CBOOOTHOM Ia/ICHUH.

[IpumeHeHne 3ak0OHa COXPaHEHUS
MEXAHUYECKON SHEPTUHU JJIs pacuéTa

HOTCHHH&HBHOﬁ 1 KMHETUUYECKOU C-)HCpFI/Iﬁ TCia.

Pemienue 3aJa4 C UCIIOJIb30BAaHHCM 3aKOHa
COXpPaHCHUA MEXaHHUYECKOU OHCPIHUHN

Hroro mo pazueny 18

Pa3gen 4. Mexanndeckue KoJ1€0AHUA U BOJTHBI

4.1 | Mexanuueckue 3 KonebarensHoe aBuxenue. | HaOmroneHnme KoaeOaHu Mo J€HCTBUEM CUIT
KoJIeOaHus OCHOBHBIC XapaKTEPUCTUKU | TSKECTH U YIPYTOCTH U OOHApYKEHHE

KOJIeOaHUM: TIEPUOI,
4acToTa, aMIUTUTY/Ia.
Maremaruueckuii u
NPYXUHHBIN MasTHUKH.
[IpeBpaiieHue 3Heprun
pu KoJieOaTeIbHOM
JIBUKEHUH.

3aryxaroniue KojaeOaHus.
Breinyxnennbie koaeOaHusl.
Pe3onanc

MO00HBIX KOJICOAHHM B OKPYIKAIOIIIEM MHUPE.
AHanu3 xonebaHuil Tpy3a Ha HUTH U

Ha npyxuHe. OnpeaenecHnue 9acTOThI
KOJIeOaHN MAaTEMaTHIECKOTO U IIPYKUHHOTO
MAasITHHKOB.

Habmaronenre n 00bICHEHHE SIBIICHUS
pe30HaHca.

HccnenoBanne 3aBUCHMOCTH TTEPHO/Ia
KOJIeOaHUH TIOIBEIIICHHOTO K HUTHU I'py3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTHU NIEpUOAa KoJIeOaHui
rpy3a, MOABEIIEHHOTO K JICHTE, OT MacChl I'py3a.
Hab6ntonenue u 00CyX1€HUE OMBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTD TIEPHOIA
KOJIeOaHUI MPY>KUHHOTO MAasATHUKA OT MacChI
rpy3a v KECTKOCTU NPYKUHBI.

[IprMeHeHne MaTeMaTHIeCKOro U MPYKHHHOTO
MasiTHUKOB B Ka4eCTBE MOJEIICH ISl OTMCAHUS
KOJICOAHUI B OKPY’KAIOIIEM MHpE.

Pemrenne 3a7a4, CBI3aHHBIX C BBIYUCIICHUEM
WM OIICHKOM 4acTOThI (Teproaa) KoneOaHui
Hsmepenue yckopenus c60000H020 nademust

4.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpononbHbIE U
norepeyHble BOIHBI. J[muHa
BOJIHBI U CKOPOCTB €€
pacnpocTpaHCHUS.
MexaHn4eCKre BOJTHBI

B TBEPIOM TENE,
CECMUYECKUE BOJIHBI.
3ByK. 'pOMKOCTB 3ByKa U
BbIcOTa TOHA. OTpakeHUE
3Byka. Ma(pa3Byk n
yIBTPa3BYK

OO6HapyKeHHe U aHAJIU3 BOJTHOBBIX SIBICHUM
B OKPY>KaIOIlleM MHpE.

Habmronenue pacnpocTpaHeHus PO0JIbHBIX
Y TOTNEPEYHBIX BOJIH (Ha MOJEHN) U
oOHapy>KeHHE aHAJIOTUYHBIX BUIOB BOJIH

B NpUpo/ie (3BYK, BOJHBI HA BOJIE).
Boluncnenue AJIMHbI BOJIHBI U CKOPOCTH
pacrnpoCTpaHEHUs 3BYKOBBIX BOJIH.
DKCNEPUMEHTAIIBHOE OINPEEICHUE TPAHUIL]
YaCTOTBI CJIBIIIMMBIX 3BYKOBBIX KOJIEOaHHIA.
HabGntonenre 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHUCJIE, C UCTIOJIb30BaHUEM
MY3bIKQJIbHBIX HHCTPYMEHTOB).

Hab6ntonenue u o0bsicCHEHUE SIBIICHUS
aKyCTUYECKOT0 PE30HAHCA.
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AHann3 OpUrHHAIBHOTO TEKCTA, MOCBIIIEHHOTO
UCIIOJIb30BaHUIO 3BYKa (WM YJIbTPA3BYKa)

B TEXHUKE (IXOJIOKAIUSs, YIbTPA3BYK

B MEJMIIMHE U JIp.); BHITOJIHEHHE 3a/IaHUN

10 TEKCTY (CMBICIIOBOE YTEHHUE)

Uroro no pazgeny

7

Pa3nen 5. DiieKTpOMarHuTHOeE MoJie ¥ 3JIEKTPOMATHUTHbIE BOJTHBI

5.1 | DmekTpoMarHuTHOE 3 DNeKTpOMarHuTHOE ToJIe. [TocTpoenue paccyxaeHuil, 000CHOBBIBAIOIIUX
noje u DIEKTPOMATrHUTHBIC BOJIHBI. | B3AUMOCBS3b JIEKTPUUECKOTO U MarHUTHOTO
3JIEKTPOMAarHUTHbBIE CaoiicTBa OJIEH.

BOJTHBI AJIEKTPOMArHUTHBIX BOJIH. DKCIepUMEHTAIbHOE N3yUYEeHUE CBONCTB
[IIkayia 37IEKTPOMArHUTHBIX | 3JIEKTPOMATrHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcnonp3oBanme C TIOMOIIIbI0 MOOMIBHOTO TesedoHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTr€eHOBCKUX CHUMKOB
IUIsL COTOBOM CBSI3H. YCJIOBCYECCKOI'0 OpraHmu3ma.
ONEKTPOMAarHUTHas IPUPOAA | AHAIHM3 TEKCTOB, ONMUCHIBAIONIUX TPOSBICHHUS
cBeta. CKOpOCTh CBETA. AIIEKTPOMArHUTHOTO M3TyYEHUs B IPUPOJIE:
BonHoBbIe cBOiICTBa cBETA YKUBBIC OPTaHU3MBbI, U3Ty4eHUsI HEOCCHBIX TEIl
(CMBICIIOBOE UTEHUE).
Pacno3HaBaHue U aHAIU3 Pa3IMYHbBIX
MPUMEHEHH AIIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3a1ay ¢ ucnonb3oBanuem Gopmyn
JUISl CKOPOCTH AIEKTPOMArHUTHBIX BOJIH, ITTUHBI
BOJIHBI U YaCTOTHI CBETA
Uroro mo pazmeny 3
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Pa3ges 6. CBeTOBBIC IBJICHUSA

6.1

3aKOHBI
pacrpocTpaHeHus
CBeTa

JlyueBast Mozenb cBeTa.
Hcrounuku ceera.
[Ipsamonunerinoe
pacIpocTpaHEHHUE CBETA.
3atmenusa Connna u JIyHBbI.
Otpaxenue ceta. [Llmockoe
3epKajo. 3aKOH OTpa)XEHUs
CBETa.

IIpenomnenue ceera. 3aKoH
npesomienus ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceera. lcnonp3oBanue
IIOJIHOTO BHYTPEHHETO
OTpa)XCHUS B ONITHYECKHUX
CBETOBOJIAX

Ha6ntoeHue onbIToB, IEMOHCTPUPYIOITUX
SIBJICHUE MTPSMOJIUHEHHOTO PACIIPOCTPAHCHUS
cBeTa (BOBHUKHOBEHUE TEHU U MOJYTCHH),

U UX UHTEPIPETAIUS C UCTIOIb30BAaHUEM
MOHSITUS CBETOBOTO JIyua.

OOBsiICHEHHE U MOJICTTUPOBAHUE COJTHEUHOTO U
JIYHHOT'O 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH yTila OTPKCHUS
CBETOBOIO JIy4a OT yTIJia MMaJICHUS.

N3yueHne cBOWCTB M300paKeHUs B TIIIOCKOM
3epKaie.

HaOmronenue n 00bsICHEHHE OIIBITOB

IO TTOJTyYEHHIO N300paKeHUH B BOTHYTOM U
BBHITTYKJIOM 3epkaiax. Habmonenue u
00BSICHEHHE OMBITOB I10 MPEIOMIICHUIO CBETA
Ha TPaHUIE PA3TUIHBIX CPEJl, B TOM YHCIIC
OTIBITOB C MOJHBIM BHYTPEHHHUM OTPaKCHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MIPEJIOMJICHHUS OT yTJIa MMaJICHUS CBETOBOIO JTy4a
Ha TPaHUIIE «BO3TYX—CTEKJIO».
Pacno3HaBaHue sIBIEHUN OTPAKECHUS U
MPEIOMJICHHS CBETa B TTIOBCEHEBHOM KU3HHU.
Anann3 u 00bICHESHUE IBJICHUS OIITHYECKOTO
MHUpaXa.

Pemnrenune 3aga4 ¢ UCIIOJIB30BaHUEM 3aKOHOB
OTPaXKCHUS U MPEIIOMJICHHUS CBETA
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6.2

JIMH3EI 1 O TUYECKUE
pruOOpbI

JInn3za. Xox mydyen B TUH3E.
Onrudeckas cucteMa
dboToanmapara, MUKpOCKOIIA
U Teneckona. ['ma3 kak
ONTUYECKAs CUCTEMA.
bimsopykocTs 1
JaTbHO30PKOCTh

[Tonyyenne n3o0paxeHuil C TOMOIIbIO
coOuparoIieil U pacceuBaroIIeH JINH3.
Onpenenenue GOKyCHOTO pacCTOSTHUS U
ONTUYECKON CHIIbI COOMpAIOIEN JTUH3BI.
AHanu3 yCTpONCTBA U MPUHIUIIA JEUCTBUSA
HEKOTOPBIX ONTHYECKUX MPUOOPOB:
doToamnmnapaTa, MUKpOCKOIa, TEJIECKOIA.
M3yueHne Moienu rina3a Kak ONTUYECKON
CUCTeMbl. AHAIIU3 SIBICHUN OJTU30PYKOCTH
Y JalbHO30PKOCTH, IPUHIMIIA TEUCTBUS
OYKOB

6.3

Paznoxenue 6emoro
CBCTa B CIICKTP

Paznoxenue Genoro cBera
B criekTp. OnbITl Hhl0TOHA.
CrnoxkeHne CreKTpaaIbHbIX
1BeToB. Jlucnepcus cpera

Habmonenue paznoxeHus 6e10ro cBera

B CIIEKTP.

HaOmronenue n 00bsICHEHHE OIIBITOB

10 TIOJTYYEHHIO O€JIOT0 CBETAa MPH CI0KEHUU
CBETa Pa3HBIX I[BETOB.

[IpoBenenue u 00BSCHEHNE OTIBITOB

110 BOCIIPHSITHIO I[BETA TIPEIMETOB MPU UX
HAOJIIOICHUH Yepe3 IIBETOBBIC (PUITBTPHI
(LIBETHBIE OYKH)

Hroro no pazgeny

Pa3gen 7. KBanrtoBble IBJICH

usd

7.1

Hcnyckanue n
MOIJIOIICHUE CBETA
aTOMOM

Omnwitel Pezepdopna u

II1aHCTapHas MOACIb aTOMaA.

Monaens atoma bopa.
Hcnyckanue u nornomenue

Ob6cyxnenue nenu onbiToB Pesepdopaa

10 VICCJICTOBAHUIO ATOMOB, BBIJIBI)KEHUE
TUTIOTE3 O BO3MOKHBIX PE3YJIbTaTaX OIBITOB

B 3aBHCHMOCTH OT MIPEATOIaraeMoro CTpOSHHS
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cBeTa aTOMOM. KBaHTEI.
JIuHelyaTeie CIIEKTPHI

aTOMOB, (POPMYJIMPOBAaHUE BHIBOJOB

U3 PE3YJIbTAaTOB OIBITOB.

OO6cyxaeHre NpoOTUBOPEUNH TUTAHETAPHON
MOJIEJIA aTOMa ¥ OCHOBAHUU JJIs1 TUIIOTE3bI
bopa o cranimoHapHbIX OpOUTaX IJIEKTPOHOB.
Habutonenne CriiomHbIX U TUHEHYaThIX
CIIEKTPOB M3JIy4YECHUS Pa3JIMYHbIX BEILECTB.
OObsicHEHNE TMHENYAThIX CIIEKTPOB U3IIYUECHHUS

7.2

Ctpoenne aTOMHOTO
saqpa

PagnoaktuBHOCTB. Anb(a-,
Oeta- U TaMMa-U3TyYeHUSI.
CTtpoeHue aTOMHOTO si/1pa.
Hykmonnas Mmozens
aToOMHOTO sipa. M30Tombl.
PagnoaxTuBHBIE
npespauienus. [lepuon
HOJTypacraia aTOMHBIX siJiep

OO0cyxIeHre BO3MOXKHBIX THIIOTE3 O MOJICIISIX
CTpPOCHHUA siApa.

OrnpenenieHue cocTana siJiep 1o 3aJaHHbIM
MacCOBBIM M 3apS0BbIM YUCIIaM U

IO MOJIOKEHHIO B IEPUOUYECKON CUCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa sJIpa U €ro
MOJIOKEHHUS B IEPUOJIMUECKON cUCcTEME

P 0-pPaIUOAKTUBHOCTH.

HccnenoBaHue TPEKOB 0-4aCTHUI IO TOTOBBIM
dboTorpadusm.

OO6nHapy:xeHre 1 U3MEpPeHNE PaHaliOHHOTO
¢dboHa C MOMOIIBIO JO3UMETPA, OIICHKA €T0
WHTEHCUBHOCTH.

Amnanu3 OMONOTHYECKUX U3MEHCHUM,
MPOUCXOAIIUX MO IEUCTBUEM
pPaauOaKTUBHBIX U3Ty4YCHUI.
Hcnonp30BaHne paiMOAKTUBHBIX U3ITy4EHUN
B MEJIULIUHE
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7.3 | SlnepHble peakuu

SnepHble peakunu. 3aKOHbI
COXpaHEHHUs 3apsA0BOTO U
MacCOBOI'0 YHCEI. DHEPTHUS
CBSI3U aTOMHBIX si7iep. CBA3b
Maccel ¥ dHepruu. Peakiuu
CHUHTE3a U JICJICHUS Sep.
Ncrounuku sneprun ConHua
v 3BE31. SnepHad
SHepreTuka. [lencTeus
PaaOaKTUBHBIX U3TyUCHUN
Ha KUBbIE OPraHU3MbI

Pemenue 3agay4 ¢ uCnoab30BaHUEM 3aKOHOB
COXPAaHEHUs MAaCCOBBIX U 3apsI0OBBIX YHUCEI
Ha OIIpeJIeJICHUE PE3YJIbTATOB SIEPHBIX
pEaKLMI; aHAJIN3 BO3MOXKHOCTHU WU
HEBO3MOXHOCTH SIICPHOU pEeaKLUu.

OneHKa 3Hepruu CBA3M SAEP € UCIOIB30BAHUEM
dbopmMybl DMHIITEHHA.

OO6cyxaeHne NepCreKTUB UCTIOIb30BaHUS
YIPaBIISIEMOIO0 TEPMOSIEPHOTO CUHTE3A.
OO6cyxaeHre MPEUMYIIECTB U IKOJIOTMUECKUX
npo0JieM, CBSI3aHHBIX C SIIEPHOM SHEPreTUKON

Uroro no pazneny 3
Peszepn 4
OBIIEE KOJIMYECTBO 38
YACOB I10 ITPOT'PAMME
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