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Pe3y.]1]>TaTbI 0CBOCHUHA KypcCa

JINYHOCTHBIE pe3yjabTaThbl
JIMYHOCTHBIMU pe3ylibTaTaMu 06yquH>1 (bI/ISI/IKe B OCHOBHOI IIIKOJIE SIBJISTFOTCSI:

* C(bOpMI/IpOBaHHOCTb MMO3HAaBaTCIIbHBIX MHTCPCCOB HA OCHOBC PAa3BUTUA MHTCIIICKTYAJIbHBIX
¥ TBOPUYECKUX CIIOCOOHOCTEH yJaruxcs;

* Y6€)KI[CHHOCTB B BO3MOKHOCTHU IMO3HAHUS IIPUPOJLI, B HeO6XOI[I/IMOCTI/I Pa3yMHOT'O HUCIIOJIb-
30BaHMSI JOCTH)KEHUH HAYKW M TEXHOJIOTUH ISl JAbHEHUIIETr0 pa3BUTHsI YEJI0BEYECKOTrO 00IIIe-
CTBa, YBaXXCHHE K TBOPIIAM HAyKH M TEXHHUKH, OTHOIICHUE K (U3MKE KAK JIEMEHTY OOIIeUeno-
BEYECKOH KYJIbTYPHI,

* CAMOCTOSITENIbHOCTh B MPHOOPETEHUN HOBBIX 3HAHUW U MPAKTHYECKUX YMEHUI,

* TOTOBHOCTB K BBIOOPY JKU3HEHHOTO IYTH B COOTBETCTBHH C COOCTBEHHBIMH WHTEPECAMHU H
BO3MOXKHOCTSIMU;

* MOTUBaIUsl 00Pa30BaTEILHONW JESATEIBHOCTH IIKOJBHUKOB HAa OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOTO MTOIX0/1a;

* (hopMUpOBaHKE IICHHOCTHBIX OTHOIICHUH APYr K APYTry, YYUTEII0, aBTOPAM OTKPBITHH U
MU300peTeHNH, pe3yabTaTaM 00yUICHHS.

JIn4yHOCTHBIC PE3YJIbTAThI OTPAXKAIOT C(l)OpMI/IpOBaHHOCTL, B TOM 4HCJIC B 4aCTH:

FpaofcdaHCKoe esocnumaHue
TOTOBHOCTbH K aKTMBHOMY YY4CTHUIO B O6CY)I(I[€HI/II/I O6H.[CCTB6HHO'3H8.‘II/IMLIX Hn 3THYC-
CKHX HpO6JICM, CBs3aHHBIX C ITPAKTHYCCKUM IMPUMCHCHUCM JTOCTHXKEHU M (I)I/IBI/IKI/I;

® OCO3HAHHC BAXXHOCTHU MOPAJIbHO-3TUYCCKUX IMPHUHIIUIIOB B ACATCIILHOCTHU y‘IéHOI‘O.

Ilampuomuueckoe ocnumanue u hopmuposanue poccutiCKou UOeHMUYHOCmu
® TMpOSIBICHUE HHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (hr3HUecKoit
HayKH.

3. /lyxosHoe u HpascmeenHoe ocnumanue demel HA OCHOBE POCCULUCKUX MPAOUYUOHHBIX
yeHHocmel
® [IEHHOCTHOE OTHOIIECHHE K JOCTUKECHHSIM POCCUMCKHUX yUEHBIX-(DU3UKOB.

Ipuodbwenue oemeti k Ky1bmypHomy Hacieouio (Acmemuueckoe gocnumanue)
® BOCIPHATHE ICTETHUECKUX KadecTB (pU3MUECKOW HayKH: €€ rapMOHUYHOIO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.

Tonynapuszayus nayunvix sHanuu cpeou oemeu (Llennocmu nayunoeo nosHamus)

® OCO3HaHHE LEHHOCTU (PU3NUECKONH HAYKH KaK MOIIHOTO MHCTPYMEHTAa MO3HaHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIIEH COCTABIISIFONIEN KYJIbTYPHI,

® pa3BUTHE HAYYHOH JTH0003HATENFHOCTH, HHTEPECA K UCCIIEA0BATEIBCKON NEATETbHOCTH.

Qusuueckoe ocnumanue u Gopmuposanue Kyibmypsl 300P08bs

® OCO3HaHHME LIEHHOCTH Oe3ormacHoro obpasa >KU3HH B COBPEMEHHOM TEXHOJIOIMUYECKOM
MUpE, BaKHOCTH NpaBujl O0€30MacHOr0 MOBEJEHUS Ha TPAHCIOPTE, Ha JOpOrax, ¢ 3JeK-
TPUYECKHUM U TETNIOBBIM 000PYZAOBaHHEM B JOMAITHUX YCIOBUSIX;

e chOpMHUPOBAHHOCTh HaBbIKa pedICKCHHU, IPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTO
JKe MpaBa y Jpyroro 4enoBexa.

Tpyoosoe éocnumanue u npogeccuoHarbHoe camoonpeoeneHue

® AKTUBHOC Yy4YaCTHEC B PCHICHHUHU IMPAKTUYCCKUX 3aaqd (B paMKax CEMbH, IIKOJIbI, TOPO/JA,
Kpasi) TEeXHOJOTUYECKOW W COLMATbHOW HANPaBIECHHOCTH, TPEOYIONIUX B TOM YHUCIE U
(bU3UYEeCKUX 3HAHUN;

® HHTEpEC K MPAKTUISCKOMY M3ydeHUIo Mpodeccuii, CBI3aHHBIX C PUIUKOM.



IKonocuueckoe 6ocnumanue

OpHUEHTAIMs Ha TpUMEHEeHHEe GU3NYECKUX 3HAHWN JJI pelIeHus 3a7ad B 00JIacTH OKpY-
JKaroUle cpejipl, MIAHUPOBAHUS TIOCTYIKOB U OLEHKHU UX BO3MOKHBIX IOCJIEICTBUMN JUIS
OKPYKAaroIIel Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJIOTMYECKUX MPoOIeM U IMyTel UX PelIeHusl.

MeTanpeaMeTHbIE pe3y/IbTaThl

Tlo3nasamenvHble yHugepcanbHule yuebHbie 0eticmeusl

ba3oBrle moruueckue nelCTBUS:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBICHUM);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAINK, OCHOBAHMS JJIs1 0000IIeHUS 1
CpaBHEHHS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUMS] B paccMaTpUBaeMbIX (hakTax, JaHHBIX U
HAOIIOICHUSX,, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBIISITH TIPUYMHHO-CIICACTBEHHBIC CBSI3U NPU M3YyUeHHH (PU3MUYECKUX SBJICHUU U TPO-
I[ECCOB, JIeNaTh BBIBOJbI C MCIOJH30BAHUEM JACTYKTUBHBIX U MHIYKTHUBHBIX YMO3AKIIIO-
YECHUH, BBIABUTATh TUIIOTE3BI O B3AUMOCBSI3SX (DU3NYECKUX BEINYHH;

CaMOCTOSITENIbHO BBIOMPATh cOco0 pelieHus: yueOHoi pusnveckon 3amaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pPELICHHs], BBIOOp HamOojee MOIXOSAIIEr0 ¢ YYETOM CaMOCTOs-
TEJIbHO BBIJICTICHHBIX KPUTEPHUER).

ba3zoBrie HuccienoBaTebCKue JSUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATEIIbCKII HHCTPYMEHT TIO3HAHHS,

IPOBOJUTH 110 CAMOCTOSITEIIFHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBINA (hHU3NUIECKHUIA
OKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE (PU3NICCKOTO SIBIICHUS;

OIICHUBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTh WH(OPMAIIUIO, TOTYYCHHYIO B XO/€ UC-
CJIETOBaHMS UM YKCIIEPUMEHTA;

CaMOCTOSITEIILHO (POPMYJIMPOBATH OOOOIICHHS W BBIBOJIBI TIO PE3YJIbTaTaM MPOBEIEHHOTO
HaOJII0IEHNS, OIIBITA, HCCIACAOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PUINYECKUX IMPOILIECCOB, a TAKKE
BBIIBUT'AaTh Hpe)IHOJ'IO)KeHI/Iﬂ 06 nux paSBI/ITI/II/I B HOBBLIX YCJ'IOBI/IHX U KOHTCKCTax.

Pabota ¢ uadopmanueii:

NPUMEHSTh pPa3IMYHbIe METO/bl, HHCTPYMEHTBHI M 3alpoChl IMPHU MOUCKE U O0TOOpE MH-
(dbopManuu WK JaHHBIX ¢ YYETOM MpeIoKEHHONW yueOHOo! (hru3nueckoi 3aaauu;
aHaJM3UpPOBaTh, CHUCTEMATU3MPOBATh M HHTEPIPETUPOBATH HMH(OPMAIMIO Pa3IUYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO (OpMY MpeacTaBiICHUS MHPOPMALUU U UII-
JIOCTPUPOBATh pelIaeMble 3aJjaul HECIOXKHBIMU CXeMaMHM, JuarpamMmmamu, UHOM rpadu-
KOI 1 X KOMOMHAIUAMHU.

Kommynuxamusnvle ynugepcanvhie yuebHvie 0eticmeaus.

B X0JI¢ 00CYXJeHHUsI y4eOHOro Marepuaia, pe3yJbTaToB JaOOPAaTOPHBIX pabOT M MPO-
€KTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOil TeMbl M BBICKA3bIBaTh HJIEH,
HAIleJICHHBIC Ha PellieHUe 3a/1a4l U MOAJIepKaHne OJ1aroKenaTeIbHOCTH OOIIEHNUS;
COTIOCTABJISITh CBOU CYXKJICHUS C CYKIEHUSMHU JPYTUX YYACTHUKOB JUayiora, oOHapy-
JKHUBATh pa3jinuue U CXO0ACTBO HOSHHHP'I;

BBIPpAXKaThb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCBbMCHHBIX TCKCTAX,

MyOIMYHO TPENICTABIATh PE3YIbTAThl BHIMOJTHEHHOTO (PU3UYECKOTO OMbITa (IKCHEPH-
MEHTA, UCCIIeIOBAHUS, IPOCKTA);

MOHUMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHOH M WHIUBUAYAIHHON pabOTHI
P PEIIEHNH KOHKPETHON (PU3UIECKOM TIPOOIEMBI;



MPUHUMATDH IIEJTM COBMECTHOH JESATCILHOCTH, OPraHU30BBIBATH JCUCTBUSA MO €€ J10-
CTH)KEHHUIO: PacTpeleNsiTh PO, 00CYKIaTh MPOIECCHl M PE3yIbTaThl COBMECTHOMU pa-
00ThI, 000011IaTH MHEHHST HECKOJIBKHX JIIOJIEH;

BBITNIOJHATh CBOKO 4YacTh PaOOThI, JOCTUTas Ka4eCTBEHHOTO pe3ysibTara IO CBOEMY
HAIPABJICHUIO U KOOPJAMHHUPYS CBOU JICUCTBHUS C JPYTUMH YICHAMH KOMAaH/IbI,
OIICHMBATh KaYECTBO CBOETO BKJIAJa B OOIIMU MPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIb-
HO c(hopMyTHPOBAaHHBIM YYACTHUKAMU B3aHMMOJICHCTBHSI.

Pezynamusnvie YV

Camoopranuszanus:

BBISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CUTYallUsAX, TPEOYIOIUX JUIS PELICHUS
(bu3nyecKrx 3HAHUI;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOJIXOJaX MPHUHITUS pElIeHUN (MHAMBHUIYaJIbHOE, MPHU-
HATHUE PELICHUS B TPYIIE, IPUHATHE PELICHUN IPyNIon);

CaMOCTOSITENIFHO COCTaBIISATh AITOPUTM pelieHUs (pU3NUecKoi 3a1auu WM TIaHa Hcclie-
JIOBaHUS C YU4€TOM HMMEIOUIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEU, apryMEeHTH-
pOBaTh IpeaIaraeéMble BApUaHThl PELICHU;

JIeNIaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 33 PEIICHUE.

CaMOKOHTPOJIb, SMOIUOHATBHBIN HHTEIIJIEKT:

AaBaThb aICKBATHYIO OLCHKY CUTYyalluu U IpCJjiaraThb IjaH eé HU3MCHCHU,

OOBSICHATH MPUYMHBI JTOCTHKEHUS (HEIOCTUIKEHUS) pe3ysIbTaToB AEATElIbHOCTH, aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBLI B ACATCIBbHOCTDH (B TOM YHUCJIE B XOJ BBIIIOJHCHUA (1)I/ISI/I‘~IGCKOFO
HUCCICIOBaHUsA WIH HpOGKTa) Ha OCHOBEC HOBBIX 06CTO$IT€J'II)CTB, HN3MCHUBHIUXCA CUTYya-
LIPII>’I, YCTAHOBJICHHBIX OI_HI/I6OK, BO3HHUKIIIHNX pr,HHOCTeI\/'I;

OLCHUBATb COOTBECTCTBUEC PE3YyJIbTaTa LHCJIU U YCIIOBUAM,

CTaBUTh ce0sl HA MECTO APYroro 4esoBeKa B XOJ€ CIOpa WIM JUCKYCCUU Ha Hay4YHYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro;

NpHU3HaBaTh CBOE MPaBO Ha OIIMOKY MpH pelieHny (GU3NYECKUX 3a/ad UM B yTBEpXKIe-
HUSX Ha HAy4YHBIE TEMBI U TAKOE XK€E IPABO IPYroro.

IIpeagMeTHBIE pe3y1bTaThl

Buvinycknuk nayuumca:

coOnroaaTh npaBuia 0€30MaCHOCTH M OXpaHbl TpyJa Mpu paboTe ¢ yueOHBIM U J1abopa-
TOPHBIM 000PYZOBaHHUEM;

MOHUMATh CMBIC]I OCHOBHBIX (DU3NYECKHX TEPMUHOB: (PU3UUECKOE TeJo, (pusnueckoe sB-
JeHue, pu3nueckas BeTUINHA, SAMHAIIBI N3MEPEHUS;

pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIMThH NMPH MOMOIIU (PU3NIECKUX METOIOB;
aHAJM3UPOBATh OT/EJIbHBIE ATAIbl POBEIACHUS UCCIEIOBAaHUNA U MHTEPIIPETUPOBATH pe-
3yJIBTaThl HAOIOICHUI U OTIBITOB;

CTaBUTh OIIBITHI MO UCCIEIOBAHUIO (PU3UUYECKUX SIBICHUH WM (GU3NYECKUX CBOMCTB Tel
0€3 MCMOIb30BaHUS MPSIMBIX M3MEPEHHI; MPU 3TOM (HOpMyIUpoBaTh MpolieMy/3aaaqdy
y4eOHOT0 IKCIIEPUMEHTa; COOUpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYI0BaHHUS; TIPO-
BOJIUTH ONIBIT U (POPMYITHPOBATH BBIBOIBI.



[Mpumeuanue. [Ipu mpoBeaeHnn uccnea0BaHus PU3NISCKUX SIBJICHUN U3MEPUTEIbHBIC TPHUOOPHI
WCITONIB3YIOTCS JIMITb KaK JATYUKH W3MEPECHHS (PU3UYCCKUX BEIWYWH. 3allMCH TOKA3aHWM Tpsi-
MBIX U3MEPEHUH B 3TOM Ciliydae He TpeOyeTcs;
® TIOHMMAaTh POJIb IKCIIEPUMEHTA B TIOJIYYCHIUH HAyYHOH MH(POPMAIIHH;
® MPOBOJUTH MPSMbIC U3MEPEHUs (HU3MUCCKUX BEIMYUH: BPEMsI, PACCTOSTHUE, Macca Tea,
o0BeM, cuia, TeMreparypa, arMocepHoe aBleHUE, BIAKHOCTh BO3AyXa, HAMIPSHKCHHE,
cuja TOKa, paJHallMOHHBIA (OH (C MCIOJb30BAaHUEM JIO3UMETPA); MPU 3TOM BBIOUpATH
ONTUMATBHBIA CIIOCO0 M3MEPEHUs W WCIOIh30BaTh MPOCTEHININE METOIBI OICHKHU I0-
TPEIIHOCTEN U3MEPEHUI;
® POBOJUTH UCCICIOBAHUE 3aBUCHMOCTEH (DU3MUECKUX BEIMYMH C MCIIOJIb30BAHUEM TIpsi-
MBIX U3MEPEHUI: TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJbTAThI MO-
Jy4YEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIUYMH B BHJIEC TAOIHI] U TpadHKOB, Ae/aTh BHI-
BO/IbI IO pE3yJIbTaTaM UCCIIEI0OBAHUS;
® TIPOBOJUTH KOCBEHHBIC U3MEpPEHUS (DU3NUYECKUX BEITMYMH: IPU BHITIOJHCHUH W3MEPEHUIN
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIysl MPEAJIOKEHHONM HHCTPYKIIMH, BBI-
YUCIIATh 3HAYEHUE BEIUYMHBI M AHAIM3UPOBATH MOJYYCHHBIE PE3YJIbTAThl C YYETOM 3a-
JIAHHOW TOYHOCTH U3MEPEHUI;
® AHAIM3UPOBATH CHUTYAllMU NPAKTHKO-OPUEHTUPOBAHHOIO XAapaKTepa, y3HaBaTh B HUX
MPOSIBIICHUE W3YYCHHBIX (PU3NYCCKUX SBICHUNA WM 3aKOHOMEPHOCTEH W MPHUMCHSTH
HMMEIOIIMECS 3HAHUS I UX O0BbICHEHMS,
® TIOHMUMAaTh MPUHIIMIIBI JCHCTBUS MalIUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBUS
UX 0€30I1aCHOT0 UCIIOJIL30BaHUs B IIOBCEIHEBHOM KU3HU;
® CIOJIB30BAaTh MPH BHINOJHEHUM YYEOHBIX 3a7au HAYYHO-TIOMYJSIPHYIO JIUTEPATypy O
bu3HYeCcKuX SIBJICHUSAX, CIIPABOYHBIC MaTepUalbl, pecypchl MHTEepHeTA.

Dusuxa u ee poib 6 NOSHAHUU OKPYHCAIOUE20 MUPaA

IIpeameTHBIMU pe3yabTaTaMU OCBOCHUS TEMBI SBIISIOTCS:

— MOHUMaHNEe (PU3NUECKUX TEPMUHOB: TEJIO, BELIECTBO, MaTEPUS;

— YMEHHUE MPOBOANUTH HAOMIOAEHUS (PU3NYECKUX SIBICHUH; N3MEpsTh (GU3NUYECKUEe BETUUH-
HBI: pAaCCTOsIHUE, IPOMEKYTOK BPEMEHHU, TEMIIEPATYPY; ONPEAEIATh NEHY ACICHUS Kbl IPU-
60pa ¢ y4eToM MOTPELIHOCTH U3MEPEHNUS;

— MMOHMMAaHHUE POJIM YYEHBIX Halllell CTpaHbl B Pa3BUTHUH COBPEMEHHOW (DM3HUKHU U BIUSHHUU
Ha TEXHUYECKUHN U COLMAIIBHBIN IIPOrpecce.

Mexanuueckue senenus

[TpenMeTHBIMU pe3yIbTaTaMH OCBOCHHS TEMBI SIBIISTFOTCSI:

— IIOHUMAHUC " CHOCO6HOCTB 06’B$ICH$[TB (1)I/ISI/I‘~ICCKI/IG SIBJICHUA: MEXaHNYCCKOE JIBHUXCHUC,
paBHOMEpPHOE U HEPaBHOMEPHOE JBMIKEHHE, UHEPIIHS, BCEMUPHOE TATOTEHHE, paBHOBECHE Te,
MIPEeBpaIlCHIE OJTHOTO BUa MEXaHWYECKON SHEPTHH B JPYrou, aTMoc(epHOe JaBICHHE, JTaBlic-
HUE )KUJIKOCTEH, Ta30B M TBEPBIX Tell, MJIaBaHUE Tell, BO3AyXOIJIaBaHUE, PACTIONOKEHUE YPOBHSI
KHUIKOCTH B COOOIIAIOMINUXCS COCYAaX, CyIIECTBOBAHUE BO3AYITHON 00O0JOYKH 3€MJTH, CTIOCOOBI
YMEHBIIICHUS U YBETTUYCHUS JaBICHHUS,

— IIOHUMAHUC " CHOCO6HOCTI) OIIUChIBAaTHL M 06’I)SICH$[TB q)HBI/IquKI/Ie SIBJICHUS . HOCTyr[a-
TeNbHOE IBIMKEHHE, CMEHA IHSI M HOYM Ha 3eMile, CBOOOIHOE IaJeHUE TEJ, HEBECOMOCTD, ABU-
KCHHE TT0 OKPYKHOCTH C IIOCTOSTHHOW TI0 MOJIYJIFO CKOPOCTBIO, KOJICOAHUS MaTeMaTHIeCKOro 1
MPYXKUHHOTO MAasgTHUKOB, PE30HAHC (B TOM YMCIIE 3BYKOBO ), MEXaHHMUECKHE BOJIHBI, ITTHHA BOJI-
HBI, OTPAXKXCHHE 3BYKa, 9X0;

— 3HaHHWE W CIIOCOOHOCTH JaBaTh OMpeeNeHUs/Onucanus GU3NUECKUX MOHSITHI: OTHOCH-
TCJIBbHOCTH ABUKXCHUA, nepBaﬂ KOCMHNYCCKasA CKOpOCTB, peaKTI/IBHOG JBHUXXCHUCE, (1)I/I3I/ILIGCKI/IX MO-
JeNieli: MaTepualibHas TOYKa, CUCTeMa O0TCYeTa; (U3MUECKUX BEIHYMH: MepeMeIleHUe, CKOPOCTh
PaBHOMEPHOTO TMPSMOJIMHEHHOTO JIBMYKEHHS, MTHOBCHHAss CKOPOCTh M YCKOPEHHE IIPH PaBHO-
YCKOPEHHOM IPSMOJIUHEHHOM [BUKEHUU, CKOPOCTh U LICHTPOCTPEMUTEIBHOE YCKOPEHHE IIpU
PaBHOMEPHOM JBHKCHHH TeJa IO OKPY>KHOCTH, UMITYJIbC;



— YMEHHE U3MEPATH: CKOPOCTh, MTHOBEHHYIO CKOPOCTb U YCKOPEHUE MPHU PAaBHOYCKOPEH-
HOM MPSIMOJIMHENHOM JBUXEHUH, LICHTPOCTPEMUTEIBHOE YCKOPEHUE TP PABHOMEPHOM JIBHIKE-
HUU TIO OKPY>KHOCTH, MaccCy, CHILY, BEC, CUJIy TPEHUS CKOJbXKEHUS, CHIIy TPEHUS KaueHUsl, 00b-
€M, TUIOTHOCTh Tejla, PaBHOACHCTBYIONIYIO CHJI, IEHCTBYIOIIUX Ha TEJIO, MEXaHUYECKYIO padoTy,
MOIIIHOCTb, TJI€Y0 CHJIbl, MOMEHT cuiibl, KIIJI, moTeHImanbHyt0 1 KHHETUYECKYIO YHEPTHUIO, aT-
MocdepHoe TaBieHHe, JaBIeHHe KUIKOCTH Ha THO U CTEHKHU COCy/la, CHIIy ApXumena;

— BJIQJICHUE SKCIEPUMEHTAIbHBIMU METOJIAMU HCCIICIOBAHUSI 3aBUCUMOCTHU: MPONUIEHHOTO
MyTH OT BPEMEHH, YIJIMHEHHUS MPYKUHBl OT MPHJIOKEHHON CHJIBbI, CHUJIBI TSKECTH Tea OT €ro
MacChl, CUJIbI TPEHUSI CKOJIBKEHUS OT TUIONIAJN COMPUKOCHOBEHUS TEJl U CUJIbI, PHKUMAIOIIEH
TEJO0 K MOBEPXHOCTH (HOPMAJILHOTO JaBJIEHUS), CHIIbI ApxuMmena oT o0beMa BBITECHEHHOU Te-
JIOM BOJIbl, YCIIOBUM MJIaBaHUS TE€Ja B AKUIKOCTU OT JACUCTBUS CUJIBI TSDKECTH M CHIIBI ApXUMea,
3aBHCHMOCTH IE€PUOJIa M YACTOThI KOJIeOaHM MasgTHUKA OT JUIMHBI €r0 HUTH;

— BJIAJICHUE SKCIEPUMEHTAIBHBIMUA METOJAMHU HCCIIEIOBAHUS MPHU ONPEACICHUU COOTHO-
LIEHUS CUJI U ILJIeY, JIJIsl PABHOBECHS pblUara;

— MMOHMMAaHHE CMBICJIa OCHOBHBIX (PM3MUECKHX 3aKOHOB: 3aKOHBI HbIOTOHA, 3aKOH BCEMUP-
HOTO TATOTEHHUs, 3aKOH ['yka, 3aKOH COXpaHEHUs] UMIYJIbCa, 3aKOH COXPaHEHUsl YHEPIUH, 3aKOH
[Tackais, 3aKkoH Apxumena 1 yMEHUE IPUMEHSTh UX Ha MPAKTHKE;

— BIIQJICHUE CIIOCOOAMH BBIMIOJIHEHHSI pacyeTOB MPU HAXOXKICHUHU: CKOPOCTH (CpeaHei cKo-
pOCTH), TIyTH, BPEMEHHU, CHJIBI TSDKECTH, Beca Tella, TUIOTHOCTH Tella, 00beMa, MacChl, CHIIbI
YIPYTOCTH, PAaBHOJCHCTBYIOIIEH CHII, JEHCTBYIOIIMX HA TEJNIO0, MEXaHUYECKOW paboThl, MOIIHO-
CTH, yCIIOBHUSI pABHOBECHS CUJI Ha pbpryare, MoMeHTa cuiibl, KITJ[, KHHETHYECKOI U MOTEHIHAIb-
HOU 3HEpPruu, AaBJiCHUS, JABICHUS KUJAKOCTH Ha JHO U CTEHKH COCyZa, CHIIbl ApXuMeaa B COOT-
BETCTBUU C IMOCTABJICHHOH 3a/1aueii HA OCHOBAHHWH MCIIOJIb30BAHMUS 3aKOHOB (DPU3UKH;

— YMEHHE HAXOJUTh CBSI3b MEXAY (PU3MUECKHMMH BEJIMYMHAMH: CHJION TSKECTH U Maccoi
TeJa, CKOPOCTU CO BPEMEHEM U ITyTeM, IUNIOTHOCTH TEJa C €r0 MacCo M 00bEMOM, CHIION TsKe-
CTH U BECOM TeIIa;

— yMEHHUE TIepeBOANTH (U3HUECKUE BETMUYUHBI U3 BHecucTeMHbIX B CU 1 HaoboporT;

— MMOHMMaHUE MPUHLHUIIOB JEUCTBUS AUHAMOMETPA, BECOB, BCTPEUAIOIINUXCS B MTOBCEIHEB-
HOM KM3HM, pbluara, 0J0Ka, HaKJIOHHOW IJIOCKOCTH, OapoMeTpa-aHepouia, MaHOMETpa, MOpII-
HEBOTO KHJIKOCTHOTO HAcoca, THAPABIMYECKOro Mpecca U CnocoboB obecrneueHus 0e30macHo-
CTH TIPH MX WCIIOJh30BaHUH,

— YMEHUE NPUBOJUTH MPUMEPHl TEXHUUYECKUX YCTPOMCTB M KUBBIX OPraHU3MOB, B OCHOBE
MEepPEMENICHHUST KOTOPBIX JIEKUT MPUHIIMI PEAaKTUBHOTO JBWIKEHUS, 3HAHUE U YMEHHE OOBSICHITH
YCTPOMCTBO U ACHCTBHE KOCMUYECKHX PAKET-HOCUTENEH;

— yMEHHE HCIOJb30BaTh MOJTYyYEHHbIC 3HAHUS B MOBCEIHEBHOW >KH3HU (OBIT, YKOIOTHS,
OXpaHa OKpY’Karollleu cpebl).

Tennosvie s6neHus

ITpenMeTHBIMU pe3yapTaTaMH OCBOEHHSI TEMBI SIBJISIFOTCSL:

— MMOHMMAaHHUE U CIIOCOOHOCTh OOBACHATH pu3nyeckue spneHus: nuddysus, Oonpmas Cxu-
MaeMOCTb Ia30B, Majasi CAKUMAEMOCTb JKUJKOCTEW M TBEPABIX TeJl, KOHBEKIIMS, U3Iy4E€HUE, TEIl-
JIOIIPOBOJIHOCTh, U3MEHEHUE BHYTPEHHEN SHEPrUM TeNla B pe3yabTaTe TeIuionepesadn win pado-
Thl BHEIIHUX CWJI, UCHapeHHe (KOHJEHcallus) M IJIaBieHue (OTBEpAEBaHUE) BELIECTBA, OXJia-
KJIEHUE JKUJKOCTH MPH UCIIApEHUU, KUTICHHUE, BbIMaIEHUEe POCHI, TEIJIOBOE PAaCHIMPEHUE U CHKa-
THE, CMAYMBaHUE, KaIIWJIISIPHBIE SIBJICHUS, IOBEPXHOCTHOE HATSKEHHUE;

— BJIaJICHHUE HKCIEPUMEHTaIbHBIMU METOJaMU HCCIIE0BAaHUS NIPU ONPEIEICHUN Pa3MEPOB
MaJbIX TeJl, 3aBUCUMOCTH OTHOCUTEIBLHOW BJIIAYXHOCTU BO3lyXa OT JaBJIEHUS BOASHOIO I1apa, Co-
JieprKallerocst B Bo3AyXe IpU JaHHOM TeMmmeparype; IaBieHHUs HACBIIIEHHOTO BOJASIHOTO Iapa;
OIpeZeNICHUs yAENbHON TEINIOEMKOCTH BEIECTBA;

— MMOHMMaHUEe NMPUYHH OPOYHOBCKOTO JIBMKEHHUS, CMAaYMBaHUS U HECMayMBaHUS TeN; pas-
JIN4YUS B MOJIEKYJISIPHOM CTPOEHHMH TBEPABIX TEJN, KUAKOCTEH U ra30B;



— MMOHMMAaHHUE MPUHLHUIIOB JEUCTBUS KOHJAECHCAIIMOHHOTO M BOJIOCHOIO THTPOMETPOB, MCHU-
XpOMeETpa, JBUTATENSI BHYTPEHHETO CTrOpaHus, MapoBOi TypOMHBI U CIIOCOO0B oOecriedeHus 6e3-
OMaCHOCTH TMPHU UX UCIOJIb30BAHUH;

— YMEHHE U3MEPSTh: TEMIEPATYPy, KOJIMUECTBO TEIUIOTHI, YIEIbHYIO TEIIOEMKOCTh Bellle-
CTBA, YAEJIbHYIO TEIUIOTY IUIaBJICHUS BEIIECTBA, BIaXKHOCTh BO3/1yXa;

— MMOHMMAaHHUE CMBICIIA 3aKOHA COXPAHEHHUS U NPEBpAICHUS SHEPTrUU B MEXaHUYECKUX U
TEIJIOBBIX MPOIIECCaX U YMEHUE MIPUMEHSTh €ro Ha IIPaKTHUKE;

— OBJIaJICHHE CIIOCO0AMU BBIMOJIHEHHS PAcYeTOB I HaXOXKICHUS: YAEIbHON TEeII0eMKO-
CTH, KOJIMYECTBA TETUIOTHI, HEOOXOIUMOTO I HATPEBAHMS TEJIa WM BBIACISIEMOTO UM IPHU
OXJIQXKJIEHUH, YACIbHOMN TEIJIOThl CrOpaHus TOIUIMBA, yJEIbHON TEIJIOTHI IUIABJICHHUS, BIaXKHO-
CTH BO3JIyXa, YICIBHOHN TEIJIOTHl mapooOpa3oBanus U koHjaeHcanuu, KI1J[ TemmoBoro qeurare-
Tst;

— yMeHue 1mosb30BaThest CU 1 mepeBOIUTh €AMHUIIBI U3MEPECHHSI (PU3NICCKUX BEIIMYUH B
KpaTHbBIE U JIOJIbHBIE €TUHUIIBI;

— YMEHHE HCIOJIb30BaTh IMOJTYYEHHBbIC 3HAHUS B IOBCEIHEBHOW XU3HU (OBIT, SKOJOTHUS,
OXpaHa OKpYXaroIllei cpebl);

— yYMEHHE HCIOJIb30BaTh MOHATUS: MAacca U pa3Mephbl MOJIEKYJ, TEIJIOBOE IBUXKEHUE aTo-
MOB U MOJIEKYII, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAIITUNYECKHE U aMOp(HbBIE TeJa, HACKI-
IICHHBIM W HEHACHIIIEHHBIN Map, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHsISI SHEPrus, TeT-
JIOBOM JIBUTATENb.

3Jze1<mpomaenumele A6J1eHUA

[TpenMeTHBIMU pe3yabTaTaMH OCBOCHHS TEMBI SIBIISIFOTCSI:

— MMOHMMAHHUE U CITIOCOOHOCTh OOBSICHATH (PU3MYCCKHE SBIICHHUS: DJICKTPU3AIIMS TEJI, Harpe-
BaHHE IPOBOJHHUKOB DJICKTPUUYECKHUM TOKOM, AJICKTPHYECKHUH TOK B METaJlIaX, AJICKTPUUYCCKUC
SIBJICHHSI C TIO3UIIMN CTPOCHUS aTOMa, ACHCTBUS JIEKTPUUECKOT0 TOKA, HAMAarHUYEeHHOCTh XKeJle-
3a U CTalM, B3aMMOJCICTBUE MAarHUTOB, B3aUMOJIEUCTBUE NMPOBOJAHMKA C TOKOM M MAarHUTHOM
CTPEJIKH, IEUCTBUE MAarHUTHOTO TOJIsl HA TMTPOBOJIHUK C TOKOM, MPSIMOJUHEHHOE pacpoCTpaHe-
HUE CBeTa, 00pa3oBaHe TEHU U MOJIYTEHH, OTPAXKEHHUE U MIPEIOMIICEHUE CBETA,

— MMOHUMAHUE U CIIOCOOHOCTHh ONMHCHIBATH M OOBSACHATH (PU3MUECKHUE SBICHUS/TIPOIECCHI:
ANIEKTPOMATrHUTHAS WMHIYKIHUSA, CAMOMHAYKIIMS, MPEIOMIIEHUE CBETA, IUCIEPCUsl CBETA, MOTJIO-
IICHUE U UCIYCKAaHWE CBETa aTOMaMM, BOSHUKHOBEHHE JIMHEMUYATHIX CIIEKTPOB HMCIYCKaHUS U
MTOTJIOIICHHS,;

— 3HaHUE U CMOCOOHOCTH JaBaTh OINPEICIICHH/ONUCAaHUs (PU3NYECKUX TOHSITHI: MarHUT-
HOE€ T0JIe, IMHUU MarHUTHOM MHAYKLIMH, OJHOPOAHOE U HEOJHOPOAHOE MArHUTHOE IOJE, Mar-
HUTHBIN TTOTOK, IEPEMEHHBIN JIEKTPUIECKUN TOK, HIEKTPOMATHUTHOE TI0JIE, AJIEKTPOMArHUTHBIE
BOJIHBI, DJIEKTPOMAarHUTHBIE KONEOAHUsI, PaJUOCBS3b, BUIUMBIA CBET; (PU3MUECKUX BEIHYWH:
MarHuTHasi MHIYKIUs, WHIYKTUBHOCTh, TIEPHO/I, YaCTOTa M aMIUIMTYJA 3JIEKTPOMarHUTHBIX KO-
nebaHui, TOKa3aTeNn MPEJIOMIICHUS CBETA;

— 3HaHUE (GOPMYITHPOBOK, TOHUMAHNE CMBICIIA U YMEHUE MPUMEHSTh 3aKOH MPETOMIICHUS
cBeTa U npaBuiio JIeHna, KBaHTOBBIX OCTYNaTOB bopa;

— MMOHUMAHHE CMBICIIa OCHOBHBIX (PM3MUECKUX 3aKOHOB M YMEHHUE MPUMEHSITh UX Ha TPaK-
THKE: 3aKOH COXPAaHEHHMsI SJEKTPUUYECKOro 3apaja, 3akoH Oma JiJIs yyacTka 1Lien#, 3aKoH J[xoy-
ns1 — JIeHIa, 3aKOH OTpaKeHHsI CBETa, 3aKOH MPETOMIICHUS CBETA, 3aKOH MPSIMOJIMHEHHOTO pac-
MPOCTPAHEHUS CBETA;

— YMEHUE U3MEPSATh: CHIIY MIEKTPUIECKOTO TOKA, AJICKTPUIECKOE HAIIPSHKEHHUE, DIICKTpHUUe-
CKHUI 3aps, DIEKTPUIECKOE COMPOTUBIIEHUE, (POKYCHOE PACCTOSTHHE COOMPATOIIEH JIMH3BI, ONTH-
YECKYIO CHJTY JINH3HI,

— BJIAJICHUE HKCIIEPUMEHTAIbHBIMU METOJIaMU HCCIEAOBAHUS 3aBUCUMOCTH: CHJIbI TOKa Ha
YYacTKe IEMH OT AJIEKTPUUECKOTO HAIMPSHKEHUS, dJIEKTPUUECKOTO COMPOTHUBIICHUSI MPOBOAHUKA
OT €ro JJIMHBI, TUIOLAAN MONEPEUYHOro CEUCHUs] U MaTepuaia, 3aBUCUMOCTH MarHUTHOTO Jieil-



CTBHSI KaTYIIKH OT CHJIBI TOKA B LEMH, H300pakeHUsI OT PACHOJIO0KEHHUS JaMIIbl HA Pa3IUYHBIX
PACCTOSIHMAX OT JIMH3BI, YIJIa OTPAXKEHUS OT yIJia MMaJeHus CBETa Ha 3epKajo;

— MOHMMaHUE MPUHIUNA JEHCTBUS DJIEKTPOCKOIA, JIEKTPOMETpPa, raIbBAHUYECKOTO dJie-
MEHTa, aKKyMyJIaTopa, (OHapHKa, peocTara, KOHAECHCATOpa, JaMIlbl HAaKAIMBAHHUA U CIIOCOOOB
oOecrieyeHns O€30MACHOCTH MPH UX UCTIOIb30BAHUM;

— 3HAHWE HAa3HAYEHHs, YCTPOMCTBA M MPUHIMIA JEUCTBUS TEXHHUYECKUX YCTPOMCTB: 3JIEK-
TPOMEXaHMYECKUH HMHIYKIIMOHHBIM TeHepaTop IMEepeMEeHHOro ToKa, TpaHchopmarop, Komeda-
TENBHBIN KOHTYP, JETEKTOP, CIIEKTPOCKOI, CrieKTporpad;

— pasnuyath (OKYC JHH3BI, MHUMBIN (POKyC U (HOKYyCHOE pacCTOSHUE JIMH3bI, ONITUYECKYIO
CHJTY JIMH3BI 1 ONITHYECKYIO OCh JIMH3bI, COOMPAIOIIYI0 M PACCEUBAOLIYIO JIMH3bI, H300paKeHNU,
JaBaeMbIe COOMpAIOIICH U PacCenBaIOIIEH JIMH30M;

— BJIAJICHUE CIIOCOOAMH BBITIOJTHEHUSI PACYETOB ISl HAXOXK/ICHUS: CUJIBI TOKA, HANIPSDKEHNUS,
COIIPOTHUBIICHUS NIPU MAPAIICIBHOM H TOCJIEA0BATEIILHOM COSIMHEHUN TTPOBOIHUKOB, YACIbHO-
TO CONPOTHUBIICHHUS MPOBOAHUKA, paOOTHl M MOIIHOCTU DJICKTPHUECKOTO TOKA, KOJMYECTBA TEIl-
JIOTHI, BBIJIEJIIEMOTO MTPOBOJHUKOM C TOKOM, EMKOCTH KOHJIEHCATOpa, paOdOTHI AJIEKTPHUECKOTO
H0JIsI KOHJICHCATOPA, SHEPTUU KOH/IEHCATOPA;

— MOHWMaHKE CYTH METOJIa CIIEKTPAILHOTO aHAJIN3a M €r0 BO3MOKHOCTEH;

— YMEHHE HUCIIOJIb30BaTh MOJTYYEHHbIC 3HAHUS B IOBCETHEBHOM JKM3HM (DKOJIOTHUS, OBIT,
OXpaHa OKPYXAaroIel cpeibl, TEXHUKa 0€30IacCHOCTH).

Keanmoesuvie saenenus

[TpenMeTHBIMU pe3ybTaTaMH OCBOEHUS TEMBI SIBIISIFOTCSL:

— IIOHMMaHHE U CIIOCOOHOCTh OMMCHIBATh U OOBACHATH (PU3MUECKUE SBICHUSA: PaJUOAKTHUB-
HOCTb, MOHU3UPYIOIINE U3ITyUEHUS;

— 3HaHUE U CIIOCOOHOCTbH JaBaTh ONPEENCHHs/ONUCaHus (PU3NUECKUX HMOHATHM: paguoak-
TUBHOCTbH, ab(da-, 0eTa- 1 raMMa- 4acTUIBL; (PU3UIECKUX MOJIENICH: MOAEIH CTPOCHHS aTOMOB,
npeioxkeHHsle J[. Tomconom u 3. PesepdopaoM; MpOoTOHHO-HEHTPOHHAsT MOJENb aTOMHOTO
A1pa, MOJIeJIb Mpolecca AeJICHUs spa aToMa ypaHa; (PU3MYECKUX BEJIMYUH: MOIVIOIIEHHAs 1032
U3Iy4eHus1, KO3 (UIMEHT KauecTBa, SKBUBAJIIEHTHAsI /103a, IEpUO/I MOJIypaciaia;

— YMEHHE NMPUBOAUTH NMPUMEPHI U OOBSICHITH YCTPOICTBO W MPUHIMUI JEUCTBUS TEXHHUYE-
CKHX YCTPOMCTB M YCTAaHOBOK: cueT4MK l'elirepa, xkamepa BuibcoHa, Imy3bIpbKOBas Kamepa,
AJIEPHBIN PEAKTOp Ha MEJICHHBIX HEUTPOHAX;

— 3HaHue (OPMYIHUPOBOK, TOHUMAHHE CMbICTIAa M YMEHUE NPUMEHSTh: 3aKOH COXPaHEHUS
MacCOBOT'O YHUCJIA, 3aKOH COXPAHEHUs 3apsja, 3aKOH PaAMOaKTHBHOIO pacnaja, MpaBHIIO CMe-
LICHNUS;

— MMOHUMAaHHE CYTH HKCIIEPUMEHTAIbHBIX METOOB UCCIIEIOBAaHUS YaCTHIL;

— YMEHHUE HCIOJIb30BaTh MOJYYEHHbIE 3HAHUS B MOBCEJIHEBHOW JXKM3HU (OBIT, 3KOJIOTHS,
OXpaHa OKpYXarollei cpesibl, TEXHUKa O€30MacHOCTH U Jp.).

Cmpoenue u s6onoyus Beenennou

[TpemMeTHBIMU pe3yJIbTaTaMH OCBOCHHS TEMBI SIBJISTFOTCSI:

— MPEJICTaBICHUE O COCTaBe, CTPOCHUH, POUCXOXKJICHUH U Bo3pacTe COTHEUHOM CUCTEMBI;
— YMEHHE TIPUMEHATh (PU3UYeCKHe 3aKOHBI JUTS OOBSICHEHHS IBIKEHUS TuTaHeT COTHEUHOM
CUCTEMBI;

— 3HaHUE W CMOCOOHOCTH JIaBaTh OIpPEENICHUs/ONMCcCaHus (U3NIESCKUX TOHSATHI: TE€OICH-
TpUYECKas U TETUOLICHTPHYECKAas CUCTEMBI MUDA;

— oOwsacuenne cytu dpdexra X. [lomnepa; 3HaHne GOPMYITHPOBKH H OOBSICHEHHUE CYTH 3a-
koHa . Xa00ma;

— 3HaHUE, YTO CYIMIECTBEHHBIMHU MapaMeTpaMH, OTINYAIONIINMH 3BE3/bI OT IUIAHET, SBIISIFOT-
Csl UX MacChl U UCTOYHUKH SHEPTUHU (TEPMOSCPHBIC peakluK B HEApaxX 3Be3]l U PaJIMOaKTHBHbIE
B HEJpax IUIaHET), 9TO 3aKoH D. Xab0ia sBUJICS IKCIIEPUMEHTAIBHBIM TOATBEP)KICHHEM MOJIe-
71 HecTalmoHapHoU BeeneHnHol, oTKpbITOl A. A. @puamaHoM;



— CpaBHUBATh (PU3UYECKUE U OPOUTAILHBIC TAPAMETPHI IJIAHET 3eMHOW TPYIMIIBI C COOTBET-
CTBYIOLIMMH ITapaMeTpaMHM IUIAHET-TUTaHTOB U HAXOJUTh B HUX O0ILee U PA3INYHOE.

Boinycknuk nonyuum 603mMo0iCHOCHIb HAYUUMbLCA:

® 0CO3HaBaTh IICHHOCTh HAYYHBIX HCCIICIOBAHUM, POJIb (PU3UKH B PACIIUPCHHUM MPEICTAB-
JICHUH 00 OKPYXAIOIIeM MHUPE U €€ BKIIAJ] B YITYUIIICHUE KauyecTBa KU3HH,

® HCIIOJIB30BAaTh IPHEMBI MOCTPOCHHS (HU3MUSCKUX MOJCIeH, MOMCKa U (OPMYIHPOBKH
JIOKA3aTeNIbCTB BBIBUHYTHIX TMIIOTE3 U TCOPETHYECKUX BBIBOJOB Ha OCHOBE AMITUPHYE-
CKH YCTaHOBJICHHBIX (DAaKTOB;

® CpaBHUBATh TOYHOCTh U3MEPCHHS (PU3NUCCKUX BEITUYHH 10 BEIUYMHE UX OTHOCHUTEIBHOM
MOTPEIIHOCTH MPH MPOBEICHUH MPSIMBIX H3MEPEHUH;

® CaMOCTOSTEIHHO MPOBOJUTHL KOCBEHHBIC U3MEPEHHS U UCCIICIOBAHUS (DH3NIECKHIX BEIIH-
YHH C UCTIOJB30BAHUEM PA3IMYHBIX CIIOCOOOB M3MEpPEHUs (PU3MUECKUX BEIMYUH, BHIOU-
paTh CpeACTBa M3MEPEHHUS C YI€TOM HEOOXOAMMON TOYHOCTH U3MEPEHUH, 000CHOBBIBATH
BEIOOp crioco0a M3MEpEHHs, aJIEKBATHOTO IMOCTABIICHHOW 3aja4e, MPOBOJIUTH OIICHKY J10-
CTOBEPHOCTHU TOJYYCHHBIX PE3YJIbTATOB,;

® BOCIPHHUMATH HHPOPMAIUIO (PHU3UIECKOTO COACPKAHKS B HAYIHO-TIOMYJISIPHON JHTEpa-
Type M CPEeACTBaX MAacCOBOW HH(OpPMAIUH, KPUTHUYSCKU OICHUBATH MOJYYCHHYIO WH-
dopmannio, aHaTU3UPYsl €e CoAepKaHue U JaHHbIe 00 KCTOUYHUKE HH(DOpMAaI;

e co3JaBaTh COOCTBEHHBIC MUCHMECHHBIE M YCTHBIC COOOMICHUS O (PU3NUCCKUX SIBJICHUSX Ha
OCHOBE HECKOJIbKMX UCTOYHUKOB MH(POPMAIUH, COMPOBOKIATH BBHICTYIIJICHUE MMPE3CHTA-
IIUCH, YIUTHIBasi OCOOCHHOCTHU ayJIMTOPUU CBEPCTHUKOB.

Coaep:xanue y4eOHOro npeaMera

du3KKa ¥ ee poJib B IO3HAHUM OKPYKamoliero mupa (6 4)

®usuka — Hayka o npupoze. Asnenus npupoasl. PU3MUEeCKUe SABICHUSA: MEXaHUYECKHE,
TEIJIOBBIE, YIIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuuHbl. M3Mmepenue ¢pusndeckux BennuuH. Pusnueckue npuoopsl. I1o-
TPEIIHOCTh U3MEPEHHNI. MeXyHapoaHas CUCTEMA €INHUL.

Kak ¢u3uka u npyrue ecTrecTBEHHbIE HAYKH U3ydaroT npupoxay. EctecTBeHHO-Hay4dHBIN
METO/]] MTO3HAHUS: HAOJI0IeHNE, TOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBM)KEHUE TMIIOTE3, JKCIIe-
PUMEHT 1O MPOBEpKEe TMIoTe3, o0bscHeHHe HabmarogaeMoro siBaeHus. OmnmcaHue (Qu3nuecKux
SBJICHUM C IIOMOIIBIO MOJIEIIEH.

MexaHudeckue siBjieHus (54 4 B 7 kiacce + 52 4 B 9 kiacce)

Mexannueckoe JBHKeHHe. PaBHOMepHOe M HepaBHOMEpHOe JABMkKeHHE. CKOpPOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacu€r myTu U BpeMeHU JABUKECHUSI.

SIBnenne nHepuuu. 3aKOH MHEPIUH. B3anMoIelicTBrE TeNl KaK MPUYUHA U3MEHEHHS CKO-
poctH ABMXKeHUs Tell. Macca kak Mepa uHepTHOCTH Tena. [lnoTHocTh BemecTBa. CBsI3b MIIOTHO-
CTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIeCTBA.

MartepuanbpHas TOYKa Kak MOJeNb Gu3udeckoro tena. OTHOCHUTETbHOCTh MEXaHHYECKOTO
JIBUXKEHUS. [ 'eolleHTprueckas U relvoleHTpuyeckas cucteMsl Mupa. Cuctema orcuera. Ousn-
YeCcKHe BEIMYUHBI, HEOOXOIUMBIE ISl OTMCAHUS JBUKCHHUSI, U B3AaUMOCBSI3b MEX1y HUMU (IIyTh,
IepeMELIEHNE, CKOPOCTh, YCKOPEHHE, BpeMs IBHKEHHs). PaBHOMEpDHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEHOE IBIOKEHHE. |'paduku 3aBUCUMOCTH KHHEMATHIECKUX BETUYMH OT BPEMEHU MPHU
PaBHOMEPHOM W pAaBHOYCKOPEHHOM JBWXEHUU. PaBHOMEpHOE HABM)XEHHE IO OKPYKHOCTH.
WNuepuusa. UneptrocTh Ten. B3aumoneiicteue ten. Macca tena. 3mepenue maccesl tena. [lnot-
HOCTh BemiecTBa. Cuna. Enunaunsl cunbl. MHepuumanbHas cucrema oTcuera. 3akoHbl HbrloTOHa.
CBobomnoe nmageHue tena. Cuia TSHKECTH. 3aKOH BCEMHUPHOTO TATOTeHHsI. VICKYCCTBEHHBIE CITYyT-
Huku 3emun. Cuna ynpyroctu. 3akoH I'yka. Bec Tena. HeBecomocTs. CBSA3b MEXIy CUIION TsI-
XKEeCTU U Maccol tena. Cuna TSKEeCTH Ha Apyrux miaHetax. Junamomerp. CiokeHUe IBYX CHII,



HaIpaBJICHHBIX 10 OAHOM npsiMoil. PaBHozelcTBytomas cui. Cuna tpeHus. TpeHue ckoibxe-
Hus. Tpenne nokosi. TpeHue B nipupojae u TexHuke. Mckyccmeenuvie cnymuuku 3emau. Ilepeas
KOCMUYECKAs CKOPOCMb.

Nmnynbe. 3akoH coxpaHeHHs UMITylbca. PeakTuBHOE ABM>KeHHEe. Mexanndeckas paborta.
Momnocts. DHeprus. [loreninmanbHas U KuHeTHYecKas: 3Heprus. [IpeBpaienne oaHOro BHUAA
MEXaHUYECKOW SHEPTUU B IPYTroi. 3aKOH COXPAHEHUS MTOJTHON MEXaHUYECKOM YHEPTHH.

[TpocTbie MexaHU3MBI: pblYar, 0J0K, HAaKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecHs pbda-
ra. [IpuMenenue mpaBuiia paBHOBeCHs pblyara K OJI0Ky. «30j0T0oe mpaBuiioy» MexaHuku. KITJ]
IPOCTHIX MeXaHU3MOB. [IpocTbie MexaHnU3MbI B OBITY U TeXHUKE. MoMeHT cuitbl. LIeHTp TsbxecTn
Tena. Buael paBHOBecHs.

Haenenne. CriocoObl yMEHBIIEHUS M YBEIMYCHHs NaBieHus. JlaBieHue rasza. 3aBUCH-
MOCTb JJaBJ€HMsI raza oT o0béMa, TemnepaTypsl. [lepenaya naBiaenust TBEPAbIMU TEIAMHU, KHU-
KOCTSIMHU U ra3amu. 3akoH [lackans. [IneBMaTHueckue MamumHbl. 3aBUCUMOCTD JABJICHMS JKHU-
KOCTH OT TiyOounsl. ['mapocratuyeckuil napanokc. CooOuiaromuecs cocyabl. ['uapaBinyeckue
MEXAHU3MBI.

Atmocdepa 3emuin u atmocdepHoe naBieHue. [[pUUMHBI CyIIECTBOBaHMS BO3IYITHON
o6osouku 3emiu. Onwit Toppuuerumu. M3Meperne aTMOCHEpHOTO JTaBJICHHS. 3aBUCUMOCTD aT-
MOC(epHOTro aBJIeHHUS OT BBICOTHI HaJl YpoBHEM Mops. [Iprbops! 1715 u3Mepenust arMocepHOro
JTaBJICHMUSL.

JleiicTBHE )XKUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Telo. BeITankuparomas (apxumeso-
Ba) cuia. 3akoH Apxumena. [InaBanue ten. BozayxorniaBanue.

Konebarenbnoe neumxkenue. Konebanus rpysa Ha npyxune. CBoboansie konedbanus. Ko-
nebaTenpHas cucreMa. MasTHUK. AMIUIMTYAA, TEPHOA, 4acToTa KojeOaHuil. [ apmonuueckue
konebanus. IlpeBpalieHue SHEPru MpH KOIeOaTEIbHOM JIBIKEHHH. 3aTyXarolue KojeOaHus.
Brinyxnennsie konebanusi. Pezonanc. Pacripoctpanenue konebanuit B ynpyrux cpenax. [lome-
peUHbIE€ U MPOAOJIbHBIE BOJHBI. J[nuHa BoiHbI. CBS3b AJIUMHBI BOJHBI CO CKOPOCTBIO €€ pacipo-
CTpaHEHHUs1 W TepuoaoM (YacToroil). 3BykoBble BOJIHBL. CKOpoCTh 3BykKa. Bwicora, TemOp u
IPOMKOCTB 3BYKa. DX0. 3BYKOBOU pE30HAHC.

TenyioBbIe siB1eHUA (5 4 B 7 kKjaacce + 23 4 B 8 k1acce)

CrpoeHne BeliecTBa: aTOMbl U MOJIEKYJBI, UX pa3Mepbl. ONBITHI, AOKAa3bIBAIOIINE IHC-
KpPETHOE CTPOEHHUE BEIECTBA.

JIBm>xeHHe yacTul] BeniecTBa. CBsI3b CKOPOCTU JIBUYKEHUS YaCTHIL C TeMIEpaTypoil. bpo-
YHOBCKOE JBWXeHHe, Tu(¢y3us. BauMopaelicTBue yacThll BELECTBA: MPUTSKEHUE U OTTAJIKH-
BaHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE T'a30B, KUJIKOCTEH U TBEPABIX (KpUCTAILIH-
4eCKHUX ) TeJl. B3auMOCBs3b MEXly CBOMCTBAMU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U UX
ATOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOPUH CTPOEHUs BenlecTBa. Macca
Y pa3Mepsl aTOMOB U MOJIEKYJl. ONBITHI, TOATBEP/KAAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISAP-
HO-KUHETUYECKON TEOPHUHU.

Monenu TBEpAOro, KHUAKOTO U ra3000pa3HOro cocTosHUM BemlecTBa. Kpucramiueckue
u amopdHbie Tena. OObICHEHHE CBOMCTB I'a30B, XKHUIKOCTEH U TBEP/ABIX TEJI HA OCHOBE MOJIOXKeE-
HUW MOJIEKYJISIPHO-KMHETHYECKON Teopuu. CMmaduMBaHME M KaNWUIApHBIE sBIEHUA. TeruioBoe
pacCILIMPEHNE U CIKATHUE.

Temneparypa. CBsi3p TeMIepaTypbsl CO CKOPOCTBIO TEIUIOBOTO JBMKEHUS 4acTHL. BHyT-
penHss sHeprus. CriocoObl U3MEHEHUs BHYTPEHHEH >HEpruu: Tervionepeaada U COBEpIICHUE
paboTsl. Bus! Teruionepenaun: TEIIONPOBOAHOCT, KOHBEKIUS, U3TyYEeHHUE.

KonuyectBo TerioTsl. YjaenbHas TEIJIOEMKOCTb BeIleCTBa. 1emaooOMeH M TemIoBoe
paBHOBecHe. YpaBHEHHUE TEIJIOBOro OanaHca. IlnaBneHue m oTBepleBaHUE KPUCTAIIMUECKUX
BEIIECTB. YenbHas TeruloTa IuiaBieHus. [lapooOpazoBanne u xonaeHcauus. Mcnapenue. Ku-



neHue. YenbHas Terora napooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEPATyphl KHIIEHHUS OT aTMO-
chepHOTO JaBICHUS.

Brnaxxnocts Bo3ayXa.

DHeprus TOIMBA. Y IeJbHAas TEII0Ta CTOPaHuUsl.

[Mpunanmme! padotsl TermnoBeix aeurateneit KI1/1 rermmosoro asurarens. TerioBeie 1BU-
raTey v 3aliuTa OKpYKarolle cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUHU B TEIJIOBBIX IIPOLIECCaX.

JJleKTpoMarHuTHbIe siBjeHus (44 4 B 8 Ki1acce + 23 4 B 9 Ki1acce)

Onexrpuzanus pusmueckux Ten. J[Ba poaa aeKTpHUYECKUX 3apsiioB. B3ammopelcTBue
3apspKeHHBIX Tell. 3akoH KyioHa (3aBUCHMOCTB CHJIbl B3aUMOJACHCTBUS 3apsKEHHBIX Tel OT Be-
JIMYMHBI 3apsAJI0B U PACCTOSIHUSI MEXAY Telaamu). JIennMOCTh 3JEKTpUUYECKOro 3apsja. DJeK-
TPOH. 3aKOH COXPAHEHMs JIEKTPUYECKOro 3apsna. [[poBoIHUKH, TUAIIEKTPUKU U MOJIYIIPOBOJ-
HUKU. DJEKTPOCKOIL. DJIEKTPUUYECKOE 110JIe KaK 0coOblil BUJ Marepuu. [IpuHuun cynepnozuuuu
JJIEKTPUUECKUX MoJiel (Ha kKayecTBeHHOM ypoBHe). CtpoeHue atoma. Hanpsowcennocms d71ex-
mpu4ecko2o noss. JIedicTBue 3MEKTPUUYECKOro MoJisi Ha 3JeKTpudeckue 3apsabl. KonaeHncarop.
OHeprus MEKTPUYECKOTO 1011 KOHJEHCATopa.

OnexTpuueckuid ToK. VICTOUHMKM TOKa. DJEKTpuYecKas LENb U €€ COCTaBHbIE YacTH.
Hanpasienue n neiCTBUS JIEKTpUYECKOro Toka. Hocurenn anexkTpuueckux 3apsaoB B MeTall-
nax. Cuia Toka. DJIEKTPUUECKOE HaIpsDKEHHUE. DJIEKTPUYECKOE CONPOTUBIIEHUE MPOBOHUKOB.
EnuHunbl conpoTuBiieHUs. 3aBUCUMOCTb CHJIBI TOKAa OT HanpspkeHus. 3akoH Oma Ui ydacTka
uenu. Y aenpHoe comnporusiieHue. Peocratel. IlocinenoBarenbHoe M MapauielIbHOE COSIUHEHNE
IPOBOJHHUKOB. PaboTa 351eKTpHUYEeCcKOro MmoJis 1o NepeMeleHHIO JIEKTPUYECKHUX 3apsiioB. Moui-
HOCTb 3JIEKTPUUECKOro Toka. HarpeBanue mpoBOAHUKOB AJIEKTPUYECKUM TOKOM. 3akoH Jlkoy-
151 — JleHna. DnekTpuyeckre HarpeBaTelbHbIe U OCBETUTENbHbIE MPUOOphl. KopoTkoe 3ambika-
Hue. [IpaBumna 6e3omacHocTH TIpU paboTeE C dNEKTponprdopamu.

OmneiT Opcrena. MarautHoe nosne. MHAYKIMs MarHuTHOro nojisi. MarHuTHoe mosie npsi-
MOro Toka. MarHuTHoOe moJje KaTymku ¢ TokoM. [locTossHHbIe MarHuTel. MaruutHoe mosjie 1mo-
CTOSIHHBIX MarHuToB. MarautHoe nosne 3emuu. BzaumonelictBue MarauToB. JlelicTBUe MarHuT-
HOTO T0JIs1 Ha MMPOBOJHHUK C TOKOM. DJIEKTpUUYECKUM ABUrarenb. OJHOPOIHOE U HEOJHOPOAHOE
marHuTHoe mnoie. [IpaBuno OypaBunka. OOHapykeHHe MarHUTHOro noiisi. JleficTBue MarHuTHO-
ro MoJjisl Ha MPOBOJHUK C TOKOM M JABWXKYIILYIOCS 3apsbKeHHYIo dactuny. Cuna Amnepa u cuna
Jlopenya. IlpaBuiio nesoil pyku. Marautssiii notok. OneliTel Papanes. DIeKTpOMarHUTHAsE UH-
nykuusa. HarpaBnenne nHIyknnoHHOTO ToKa. [IpaBuno Jlenna. SIBneHne caMOMHyKIuu.

OnexrpoMarHuTHele kosnebanus. KonebatenbHblit KoHTYp. [lepemennslit Tok. I'eHepaTop
nepeMeHHoro Toka. [IpeoOpa3oBanust aHepruu B anekTporeneparopax. Tpancpopmarop. Ilepe-
Jladya IEKTPUYECKOM DHEPIrUU Ha PacCTOSIHUE. DJIEKTPOMAarHUTHOE MOJIE. DJIEKTPOMArHUTHBIE
BOJIHBI. CKOpOCTh pacHpoOCTpaHEHUsl 3JEKTPOMAarHUTHBIX BOJH. BiusHUE 351€KTpOMarHUTHBIX
U3JIy4YEeHUH Ha JKuBble opraHu3msl. [loyueHne 3meKTpoMarHuTHBIX KojeOanuil. [lpuHimmne! pa-
JTUOCBSI3U U TEJIEBUICHHUSL.

OnexTpoMarauTHas npupoga csera. Ckopocts cBera. Mcrounuku cseta. IIpsmonnneii-
HOe pacrpocTpaHeHue cBera. OTpakeHHe cBeTa. 3aKOH OTpakeHMs cBera. Ilimockoe 3epkaiio.
N300paxxenne npeaMera B 3epkaie. [Ipenomienue cBera. 3akoH IperomiieHus cBeTa. JIMH3BL
®dokycHOe paccTostHuEe JWH3BL. OnThueckas cuiia JUH3bL. M300pakeHus, gaBaeMble JTHH30M.
['ma3 xak ontuyeckas cuctema. Onruyeckue npudopsl. Ilpenomnenue cera. [lokazarens mpe-
nomnenus. [ucnepcusi cera. LlBera Ten. Cnekrporpad M cnekTpockom. THIBI ONTHYECKHX
cneKTpoB. CnekmpanbHulli AHATU3.

KBaHTOBBIE siBjieHUs (16 4)

Crpoenune aromoB. [limanerapnas mozaenb aroMa. [lornoiienre u UCIMyCKaHUe CBETa aTo-
mamu. [Iporcxoxaenue nuHeivareix cnekTpoB. OnbiThl Pesepdopaa.



PagnoakTHBHOCTh KaK CBHUJIETENILCTBO CIIOKHOTO CTPOEHHUs aToMOB. Aub(a-, Oera- u
ramMma-usilydeHus. PaanoakTuBHbIE NIpeBpallleHus aTOMHBIX saep. CoxpaHeHHe 3apsiaoBOro H
MaccoBOI'O YMCeN MpHU AAEpHbIX peakuusax. Ilepuoa nomypacnaga. 3akoH paaMoOaKTHBHOIO pac-
naja. DKCIEpUMEHTaIbHbIE METO/Ibl HCCIEe0BaHUA YacThll. [IpOTOHHO-HENTPOHHAs MOAEIb -
pa. OU3MYECKUN CMBICT 3apsI0BOr0 M MaccoBoro uuces. M3oronsl. [IpaBuna cmemenus s
anbQa- u Oera-pacnaza Mpu AIEPHBIX PeakIUsaX. DHEPrus CBA3U 4acTull B siape. [enenue saep
ypana. llenHast peakuus. SInepHasi SHepreTuka. JKOJOTHYECKHE MPOOIeMbl pabOTHl aTOMHBIX
anekTpocTaniuil. Jlodumerpus. BiausiHue paanoakTUBHBIX W3JIYYEHHI HA JKUBBIE OPTaHU3MBI.
TepmosinepHas peakuusi. ctounuku sHepruu ConaHIa U 3BE31.

CtpoeHue u 3BoI0LUsI BcesieHHOM (7 4.)

['eonenTpuyeckass U renuoneHTpuueckas cuctembl Mupa. CocTaB, CTPOEHUE U MPOMC-
xoxnenne CostHeuHOH cucteMbl. @usnueckas mpupoga HeOecHbIX Tel COJHEYHOW CHCTEMBI.
[Mnanetsr u mansie Tena ComHewyHoi cucteMbl. CTpoeHue, usinydenue u 3Bosonus CoyHia u
3Be31. CTtpoeHue u 3Bojtonus Beenennoit. ['unotesa bosbiioro B3phiBa.

06o6mammee nosropeHue (3 4B 7 kiaacce + 1 4 B 8 kiacce + 4 4 B9 Ki1acce)

JlaGopaTopHbIe paGOThbI

1. OnpezneneHue EHbI 1ENEeHUs KaJIbl K3MEPUTEIBLHOI0 IpUdopa.

2. H3mepenune pa3MepoB MajbIX TEI.

3. N3mepeHue mMacchl Tena.

4. N3mepenune 06bEMa KUAKOCTU U TBEPIOTO TENa.

S. Onpeznenenye IWIOTHOCTH TBEPAOIO Tea.

6. ['pamynpoBanue NpyXHUHBI U U3MEPEHUE CUIT TTHAMOMETPOM.

7. BbIsicHeHNe 3aBUCUMOCTHU CHJIBI TPEHUS CKOJILKEHUS OT IUIOIIAIN COIPHUKACAOLIUXCS
TeJ ¥ IPWKAMAIOIIEH CUIIBIL.

8. OmnpezeneHye BHITAIKUBAIOMIEH CHIIBI, IEHCTBYIOIIEH Ha MOrPYKEHHOE B KHJIKOCTb
TEJIO.

9. BesicHeHMe ycloBHiA I1aBaHUS Teja B KHUJKOCTH.

10.  BwbIsicHeHHE yCIOBHUS PaBHOBECHS phIUara.

11.  Omnpenenenue KIIJ] npu nogbeme Tena nmo HaKJIOHHON INIOCKOCTH.

12.  OmpeneneHne KOJMYECTBA TETUIOTHI IPH CMEMIMBAHUH BOIBI Pa3HOW TEMITEPATYPHI.

13. Ompenenenue yaeabHOH TEIUIOEMKOCTH TBEPIOTO TEa.

14. Ornpezenienre OTHOCUTEIBHON BIAXKHOCTH BO3/yXa.

15.  Cobopxka 371eKTpHUUeCcKOi enH U U3MEPEHHE CUIIbI TOKA B €€ pa3IMYHbIX y4acTKax.

16.  V3mepeHwue HampsHDKCHUS HA PA3IMYHBIX yYacTKaxX JIEKTPUIECKOH IeTH.

17.  VI3mepeHHe CUIIbI TOKA U €r0 PEryJIUpOBaHUE PEOCTATOM.

18.  V3mepeHwme CONMPOTUBIICHUS MPOBOAHNUKA IIPH TIOMOIIM aMIIEpMETpa M BOJIBTMETPA.

19.  V3mepeHHe MOLTHOCTH U pabOTHI TOKA B AJIEKTPUUYECKOH JIaMIIe.

20.  COopka 2JIeKTpOMarHuTa M UCIBITAHNE €T0 JICHCTBUA.

21.  H3yuyeHue 3JI€KTPUUYECKOTO ABUraTeNs OCTOSHHOTO TOKA (Ha MOJIEIH).

22.  H3yueHme CBOWCTB M300paXCHHUS B JINH3AX.

23.  HccnenoBaHue paBHOYCKOPEHHOT'O JABMXKEHHsI O€3 HadaJlbHOW CKOPOCTH.

24.  H3mepeHue ycKOpeHHS CBOOOHOTO MaICHUSI.

25.  HccnenoBaHue 3aBHCHMOCTH MEPUOJIA U YaCTOThI CBOOOJHBIX KOJ€OaHUN MasTHHKA
OT JUTUHBI €TO HUTH.

26.  M3yueHue SBICHUS dJIEKTPOMATHUTHON HHAYKIIUH.

27.  HaOnromeHue CIUTONIHOTO U JIMHEHYATHIX CIIEKTPOB HCITyCKaHUSI.

28.  H3yuenwue neneHus sapa aroma ypaHa 1o (otorpaduu TpeKos.

29.  N3yuenue TPEKOB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (poTorpadusim.



TeMbl IPpOEKTOB

19.

20.
21.
22.

23.
24,
25.
26.
217.
28.
29.

30.
31.
32.
33.
34.
35.

36.
37.

38.

39.

duznyeckue mMpuOOPbI BOKPYT HAC

®dusnyeckue ABICHUS B XyA0KkecTBeHHBIX npousBeacHusX (A.C. [Iymkuna, M.1O. Jlep-
moHTOBa, E.H. Hocora, H.A. Hekpacoga)

HobGeneBckue naypeatsl B 0071aCTH (GU3HKH

3apoxIeHUE U pa3BUTHUE HAYYHBIX B3IJISIJIOB O CTPOCHUHU BEILIECTBA

Huddy3us Bokpyr Hac

Y IuBHUTEIBHBIE CBOMCTBA BOAEI

Wuepuus B )KU3HU YeTIOBEKa

[TnotHocTh BemiecTB Ha 3emiie U anerax CoMHEUHON CUCTEMBbI

Cuna B HalIUX pyKax

. Beznecyiee tpenne

. TaliHbBI JaBIIEHUS

. Hyxna mm 3emiie atmocdepa

. 3a4eM HYXHO U3MEPATH JaBIICHUE

. BelTankuBaromas cuia

. Ppiyaru B ObITY U 5KHBOI ITpHupoJie

. JlaliTe MHE TOUKY OMOPBL, U 51 IOJHUMY 3€MIIIO

. Termnoemkocts BemecTs, nin Kak cBaputs o B OyMaxxHOH KacTprose

. Hecropaemas Oymakka, ninn HarpeBanue B OrHe MEITHOW NMPOBOJIOKH, OOMOTaHHOU Oy-

Ma)KHOH MOJIOCKOM

Tennossle aBurarenu, win McciaenoBanue NpUHLAINA ACUCTBUSA TEIUIOBOM MAalllMHBI Ha
IIPUMEpE OIBITA C aHWJIMHOM M BOJOW B CTaKaHE

Buns! Termonepenauun B ObITY U TEXHUKE (aBUAIMH, KOCMOCE, METUIIIHE)

ITouemy oHO Bce anekTpusyercs, uinu MccnenoBanue sBICHUN 3JIEKTPU3ALUU TEI
DnekTpuueckoe nojie KoHaeHcaropa, win KoHaeHcaTop M MIapuK OT HACTOJIBHOTO TEH-
HHCa B IPOCTPAHCTBE MEXKy IUNIACTHHAMM KOHJAEHCATOpa

N3rorosieHune KoHAEHCAaTOpa

DNeKTpUYECKUN BETEP

Ceersmuecs cioBa

["asibBaHMYECKUI DIIEMEHT

Crpoenue atoma, uiu OnsIT Pesepdopna

ITocTostHHBIC MarHUTHI, WU BomeOHas 6aHka

JlelicTBue MarHUTHOTO MOJI 3eMJIM Ha MPOBOJHUK C TOKOM (OMBIT C MOJIOCKAMU MeTall-
JINYECKON (OJIbIH)

Pacnpoctpanenue cBeta, nin M3roroBineHne kaMepbl-00CKypbl

MHUMBIN PEHTTE€HOBCKUI CHUMOK, WM L{pIIIIEHOK B siile

OKCHEpUMEHTAIIBHOE MOJATBEPKIEHUE CIPABEIMBOCTU YCIOBUS KPUBOJIMHEWHOTO IBHU-
JKEHUS Tel

HcTtopust pa3BUTHS HCKYCCTBEHHBIX CIIyTHHKOB 3€MJIM M pEUIAEMbIE C HUX ITOMOIIBIO
Hay4HO-UCCIIEI0BATEIBCKHUE 3aa4H

OnpezneneHre Ka4ecTBEHHON 3aBUCHUMOCTH Nepuoja KojaeOaHui MPYyKUHHOT'O MasTHUKA
OT Macchl I'py3a U XKECTKOCTU MPYKUHBI

OnpezneneHne KaueCTBEHHOM 3aBUCUMOCTH ME€pHo/ia KoleOaHU HUTSHOTO (MaremaTuye-
CKOI'0) MasgTHHKA OT BEJINYMHBI YCKOPEHHSI CBOOOIHOTO MaIEHUS

VYnbTpa3Byk U HHPPA3BYK B MPUPO/IE, TEXHUKE U METUIIHE

Omnpenenenne KaueCTBEHHOW 3aBHCHUMOCTH Neproa KoueOaHuil Mpy>KUHHOTO MasTHHKA
OT Macchl I'py3a U )KECTKOCTH MPY’KUHBI

Omnpenenenne Ka4eCTBEHHON 3aBUCUMOCTH NEpUO/Ia KoJIeOaHUM HUTSHOTO (MaTeMaTuye-
CKOT'0) MasTHUKA OT BEJINYMHBI YCKOPEHHUSI CBOOOTHOTO TaICHUS

VYnbTpa3Byk U HHPPaA3BYK B IPUPOJE, TEXHUKE U METULIMHE



40. Pa3Butue cpeacTB U crocoOOB nepenadyn MHPOpPMAIUU Ha JaJeKHe PACCTOSHUS C JAPEB-
HUX BPEMEH M JI0 HAIllUX JHEH
41. Metoa crieKTpalbHOTO aHAJIN3a U €r0 IPUMEHEHUE B HAYKE U TEXHUKE
42. HeratuBHoe BO3JeicTBUE paguanuy (MOHU3UPYIOIIUX M3JIy4EHHMH) Ha KUBbIE OpraHHU3-
MBI U CIIOCOOBI 3aIUTHI OT HEE
43. EcTecTBEHHbBIE CIIYTHUKH IUIAHET 36MHOM IPYIIIIbI

44. EcrecTBEHHBIE CIYTHUKH IIJIAHET-TUTAHTOB

Bce npoekTsl HOCAT 00yuarouii XxapakTep, BBIIOJIHAIOTCS, KaK MPaBUIIO, BO BHEYPOUHOE BpeMs
U HE MPEANoIaraT 00s3aTeIbHOT0 OICHUBAHUS YUAIIUXCS 110 Pe3y/IbTaTaM WX BBITOJHEHUS.

B KaJICHOApHO-TEMAaTHYCCKOM INJIIAHUPOBAHUHN JOIMIYCTHUMBI CICAYIOIIUE COKPAIICHUA:

K.p. — koHTpOnbHas padoTa,
JL.p. — nmaGopaTtopHnas pabota

TemaTH4yeckoe IVIAHUPOBAHME ¢ YKa3aHUEM KOJINYECTBA YaC0B, BBIAC/IACMBIX
HAa U3YyICHHE KaKI0# TeMbI

7 Knacc
Ko Ko OcHoBHBIE
- - OCHOBHBIE BHJIBI I€ATEIbHO- HarpanJe-
Pasnen 50 Tebr o | CTH oOyuaronuxcs (Ha YPOBHE | HUS BOCIIH-
a- ya. | YHUBEPCATBHBIX X‘IC6HHX Ieii- | TaTeabHOI
OB COB CTBUH) JIeSATEIbHO-
CTH
Dusnka 6 | ®usuka — HayKka o mpu- | 2 | BeIABICHHE pa3auauil MEXIy 1,2,5,8
u e€ poib pone. SIBieHust mpupo- (bU3MYECKUMU U XUMUYECKUMU
B IT03HA- nbl. Dusnueckue sBie- MIPEBPACHUSIMH.
HUU HUSA: MeXaHUYECKHE, Pacnio3naBanue u kinaccugu-
OKpYyXa- TEIUIOBBIE, DJICKTpHYe- Karust (PU3NIEeCKUX SBIICHHIA:
OIIIETO CKHe, MarHuTHBIE, CBe- MeXaHNYECKHUX, TEMJIOBBIX,
MUpa TOBBIC, 3BYKOBBIC. INEKTPUYECKUX, MATHATHBIX U
CBETOBBIX.
Habmtonenue u onucanue ¢u-
3UYECKHX SIBJICHUH.
Ouznyeckue BenuuuHbl. | 2 | OmnpeneneHue eHbl AeTeHUSI 1,2,5,8

W3mepenue puznyeckux

BeIMYMH. Dusnueckue
prOOPEHI. [Torpem-
HOCTb U3MEpEHUM
MexnyHaponHas — cu-

CcT€Ma CIAUHUII.

Jlabopamopmuas paboma
1. Omnpenenenue 1EHBI
JETeHUsT  U3MEepUTEIhb-
HOTO Ipudopa.

Tembl poekToB
«Puznueckre npudopbl
BOKpYT Hacy», «Dusuye-
CKHE SIBJICHUS B XyZl0-

LIKAJIbIl ©3MEPUTENBHOTO MPH-
oopa.

N3mepenue TMHENHBIX pa3me-
POB TEN U IPOMEKYTKOB BpE-

MEHHU C Y4ETOM ITOTPEUIHOCTEM.

N3mepenune o6bEMa KUAKOCTH
U TBEPAOIO Tea.

W3mepenue reMnepaTypsl Ipu
MTOMOIIIN >KAJKOCTHOTO TEPMO-
MeTpa M JaTyhKa TeMiepary-
pBI.

BrinonHenue TBOpUYECKHX 3a-
JTAHUH TI0 TIOUCKY CITOCO00B
M3MEPEHHUsI HEKOTOPBIX (PpU3H-
YEeCKUX XapaKTEPUCTHK,
HanpuMep, pa3MepoB MaJTbIX




OcCHOBHEIE

Ko Ko
- - OcHOBHBIE BUIBI ICATEILHO- | HAampaBJe-
Pasnen | Bo TeMbl 5o | CTH oOyuaromuxcs (Ha YPOBHE | HUS BOCIIH-
a- qa. | YHUBEPCATBHBIX Y4eOHBIX JIeH- | TaTeNbHOMI
CTBUH) JesITeNIbHO-
COB COB
CTH
YKECTBEHHBIX TPOU3BE- 00BEKTOB (BOJIOC, MPOBOJIOKA),
nenusx (A. C. [lymku- yIAIEHHBIX 00BEKTOB, 00JIb-
Ha, M. 1O. JIlepmoHTOBa, IIUX PAaCCTOSHUM, MJIBIX TIPO-
E. H. Hocosa, H.A. MEXYTKOB BpeMeHu. O0Cyx-
Hexkpacosa)», «HoOe- JICHHE MpeAiaraéMbIX CIoco-
JIEBCKUE JIaypeaThl B 00B.
o0yacTu (UMK
Kak ¢usuka u npyrue 2 | BruaBmwkenue rumnores, 00bsic- 1,2,5,8
€CTECTBEHHBIE HAYKU HSIIOLIUX MIPOCTHIE SBIICHUS,
M3YYaIOT MPUPOJTY. HanpuMep:
EcTtecTBeHHOHAYYHBIN — MIOYeMY OCTaHABIUBAETCS
METO/T IO3HAHMSI: JBUXKYIIEECS 110 TOPU30HTATb-
HabIoIeHue, MocTa- HOI MOBEPXHOCTH TEJIO;
HOBKa HAyYHOT'O BOITPO- — TI0YEeMY B KapKYIO MTOTOY B
ca, BBIBIDKEHUE THUIIO- CBETJION OJIeK]1e IPOXJIaTHEH,
T€3, SKCIIEPUMEHT I10 yeM B TEMHOMU. [Ipennoxenne
MIPOBEPKE THIOTE3, 00b- Croco00B MPOBEPKHU THIIOTES.
sICHEHHE Ha0JII01aeMOoro [IpoBenenue uccineq0BaHus 1O
spieHus. Onucanue Ghu- IpOBepKe Kakou-110o0 runore-
3UYECKUX SIBJIEHUM C 3BI.
[IOMOILIBIO MOJEIIEN ITocTpoeHue NpocTenInx Mo-
nenel (pu3NYecKux sIBIeHUH (B
BUJIE PUCYHKOB UJIH CXEM),
HaInpuMep TaJIeHue IPeIMETa;
IpSIMOJIMHEHOE pacrpocTpa-
HEHHE CBeTa
Temmno- 5 | Ctpoenue BemiecTna: 1 | HaGmromeHue W uWHTEpIIpeTa- 2,4,5
BEIC SIB- aTOMBI H MOJICKYJTBI, X IUS OIBITOB, CBUJCTEIHCTBY-
JeHUS pa3mMepbl. ONBITHL, 10- FOIIUX 00 aTOMHO-
Ka3bIBAIOIINE JUCKPET- MOJICKYJISIPHOM CTPOSHUU Be-
HOE€ CTPOEHUE BEIeCTBa IIECTBA: OTMBITHI C PACTBOPEHU-
€M Pa3INYHBIX BEIIECTB B BO-
€.
Ouenka pa3sMepoB aTOMOB U
MOJIEKYJ C HCIHOJb30BaHUEM
(dboTtorpaduii, MOTy4YEHHBIX HA
aTOMHOM CHJIOBOM MHKPOCKO-
nme (ACM) — naGopaTopHas
pabora mo Teme: «OreHKa
JaMeTpa aToMa METOJIOM psi-
1oB (¢ ucmonb3oBaHueM (oto-
rpaduii).
Omnpenenenne pasMepoB Ma-
JIBIX TEJl
JIBr>KeHUE 4acTHIl Be- 2 | Habnmronenue u  0OBsSCHEHHE

mectBa. CBs3b CKOPO-

OpOYHOBCKOTO JIBIDKEHUS U




OcCHOBHEIE

Ko Ko
- - OCHOBHBIC BHJIBI ICATCIBHO- HarpasnJe-
Pasnen 5o TeMbr 5o | €T oOy4Jaroruxcst (Ha ypOBHve HUS Bocnp{—
a- g | YHHBEPCATLHBIX Y4eOHBIX JIeH- | TaTeNbHOMI
CTBUH) eI TeIILHO-
COB COB
CTH
CTH JBMIKCHHS YaCTHI] C siBieHUS AU y3Hn.
TeMIiepaTypou. bpo- [IpoBenenne wu oOOBICHEHHE
YHOBCKOE JBUKECHHE, OIIBITOB I10 HAOJIIOJECHUIO TEIl-
maddysus. Bzaumoneii- JIOBOT'O PACLIMPEHHUS Ia30B.
CTBHE YaCTHII Bellle- [IpoBenenne u OOBICHEHHE
CTBa: MPUTSDKEHUE U OTIBITOB TI0 OOHAPYKEHUIO CHII
OTTaJIKMBaHHE MOJIEKYJISIPHOTO TIPUTSKEHUS U
OTTAJIKUBAHUS
ArperaTHble COCTOSTHUS 2 | Onucanue (C UCIOJIB30BaHUEM
BEILIECTBA: CTPOCHUE MPOCTBIX MOJIEC) OCHOBHBIX
ra3oB, KHJIKOCTEH 1 pa3iMuvii B CTPOCHUHM Ta3o0B,
TBEPABIX (KpUCTATIIHYE- KUJKOCTEN U TBEPABIX TEIL.
CKHX) Tesl. B3auMocBs3b OOBsicHEHHE MAJIOH CoKHUMae-
MEK]1y CBOMCTBAMH BE- MOCTH HUJKOCTEH W TBEPABIX
IIECTB B Pa3HbIX arpe- TeNl, OOJBIIOH CKMMAEMOCTH
TFaTHBIX COCTOSTHHSX U ras3os.
HX aTOMHO- OOBsicHEeHHE COXPaHCHHUS
MOJICKYJISIPHBIM CTPOE- (hopMBI TBEPABIX TET M TEKYIeC-
HueM. OcoOeHHOCTH CTH KHIKOCTH.
arperaTHbIX COCTOSTHUI [IpoBenenue onbITOB, JOKAa3bI-
BOJIBI BAIOIIMX, YTO B TBEPAOM CO-
CTOSSHUM BOJBI YaCTHIBI HAaXO-
JSTCSA B CPEIHEM Jalibllie APYr
OT Jipyra (IJIOTHOCTh MEHBIIIE),
YeM B KHIKOM.
VYcraHoBieHHe  B3aHMOCBSI3H
MEXIy OCOOCHHOCTSMH arpe-
TFaTHBIX COCTOSHUM BOJEI H
CYILIECTBOBAHUEM BOJHBIX Op-
ranusmoB (MC — Owuosorus,
reorpadusi)
Mexann- | 54 | Mexanudeckoe naBrmke- | 3 | McciemoBanue paBHOMEPHOTO 3,4,5,6
YeCKHUe Hue. PaBHOMepHOe u JBUKEHUSI, OIIPEIENICHUE €ro
SIBJICHUS HEpPaBHOMEPHOE JIBIKE- MIPU3HAKOB.

Hue. Ckopoctb. Cpen-
HSISL CKOPOCTh TIPH He-
pPaBHOMEPHOM  JIBMIKE-
Huu. Pacuér nmytm u
BPEMEHU JIBUKCHUS

Habmtonenrne HepaBHOMEPHOTO
JIBVDKEHUS M OTIPE/ICTICHNE €TO
OTIUYHIA OT PABHOMEPHOTO
TIBUKCHHUSL.

Ornpenenenre CKOPOCTH paB-
HOMEPHOTO JIBFDKEHUS (TIapu-
Ka B KUAKOCTH, MOJICITH JJICK-
TPUUECKOTO aBTOMOOUIISL U
T.J.).

Omnpenenenue cpenHeit CKopo-
CTH CKOJIIbXKEHHS OpycKa Uin
[apuKa o HaKJIOHHOM IJI0C-




Paznen

COB

TeMmbl

COB

OcHOBHBIE BUJIBI ICATEIBHO-
cTH oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCATbHBIX YICOHBIX JCH-

CTBUH)

OcHOBHEBIE
HarpasnJe-
HHS BOCIIH-
TaTeIbHOMU
eI TeIILHO-
CTH

KOCTH
Pemenue 3anau Ha onpenaene-
HUE ITYTH, CKOPOCTU U BpEME-
HH PaBHOMCPHOI'O JIBHXKCHUA.
AHanu3 rpadvKoB 3aBUCHMO-
CTH IIyTH U CKOPOCTH OT Bpe-
MEHH

SBnenue uHepuuu. 3a-
KOH uHepuuu. B3zaumo-
NEUCTBHE TeNl KaK IIpu-
YUHA U3MEHEHHS CKOPO-
CTH  JBIDKEHHMS  TellL
Macca kak Mepa UHEpT-
HOocTH Tena. IlmoTHOCTD
BemiecTBa. CBS3b ILIOT-
HOCTH C KOJHUYECTBOM
MOJIEKYT B  EIUHHIIC
00bEMa BelecTBa

OOBsicCHEeHUE U TIPOTHO3UPOBA-
HUE SIBICHUN, 00yCIOBIEHHBIX
WHEPIMEN, HallpuMep, YTO
IMPOUCXOAUT NPU TOPMOKEHUU
WJIM PE3KOM MaHEBpE aBTOMO-
OuIsl, ToOYeMy HEBO3MOXKHO
MTHOBEHHO MPEKPATUTDH JIBU-
JKEHUE Ha BEJIOCUIIE/IE UIU Ca-
MOKATe U T. .

[IpoBeaenue u aHayiu3 OIBITOB,
JIEMOHCTPUPYIOLINX U3MEHE-
HUE CKOPOCTH JIBU)KEHHUS TeJla
B pe3yJIbTaTe ICHCTBUS Ha He-
ro IPyIrux Tell.

Pemenue 3agau Ha onpenene-
HUE MaccChl Tea, ero 00béMa 1
IIJIOTHOCTH.

Cuna Kak XapakTepu-
CTHKA B3aWMOJICHICTBHS
ten. Cuna ynpyroctua u
3akoH ['yka. I3mepenne
CHIIBI C IIOMOINBIO OH-
HaMoMeTpa.  SIBiieHue
TATOTSHHS U CUa TSKE-
ctu. Cua TsSKeCcTH Ha
Ipyrux ImjaHerax. Bec
Tena. HeBecomocTs.
Crnoxenune CHII,
HalpaBJIeHHBIX MO OJ-
HOU TipsiMoi. PaBHonen-
cteytomas  cun.  Cuiia
TpeHusa. TpeHue CKOJb-
KEHUS W TPEHHE TIOKOSI.
Tpenne B mnpupoae u
TEXHUKE

14

N3yuenue B3auMoecTBus
KaK MPUYMHBI U3MEHEHUS CKO-
pocTu Tena i ero aedopma-
UM,

OrnucaHue peanbHbIX CUTYa-
A B3aNMOJICUCTBHS TEII C
IIOMOIUIBIO MOJIENEN, B KOTO-
PBIX BBOJUTCS TIOHATHE U
n300paKeHUE CHUITBI.
N3ydeHue cuibl ynpyrocTu.
UccnenoBanue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH OT yJIJIUHE-
HUSI pE3MHOBOTO LIHYpPa WU
MIPYXUHBI (C TOCTPOCHUEM
rpaduka).

AHaNM3 MPaKTHYECKUX CUTYa-
LU, B KOTOPBIX MPOSBIISIETCS
JEUCTBHE CUJIBI YIPYTOCTH
(ympyrocTs Msi4a, KpOCCOBOK,
BETOK JIepeBa u Jp.).

AHanu3 cUTyalui, CBSI3aHHbIX
C SIBJICHUEM TATOTEHUSI.




Paznen

COB

TeMmbl

COB

OcHOBHBIE BUJIBI ICATEIBHO-
cTH oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCATbHBIX YICOHBIX JCH-

CTBUH)

OcHOBHEBIE
HarpasnJe-
HHS BOCIIH-
TaTeIbHOMU
eI TeIILHO-
CTH

OO0bsicHeHrne OpOUTATILHOTO
JBUKEHUS TUIAHET C UCTIOJIb30-
BAaHUEM SIBJICHUS TATOTEHUS U
3aKOHA UHEPIIUH.

N3mepenue Beca Tena ¢ momMo-
1pto JuHamMomMerpa. O00CHO-
BaHUE 3TOro crocoba n3mepe-
HUSL.

AHanu3 1 MOJEIUPOBAHUE SB-
JICHUSI HEBECOMOCTH.
DKCIEpUMEHTANBHOE MOTyYe-
HUE TTpaBUJjIa CIIOKEHUS CHUII,
HaIpaBJIEHHBIX BJIOJIb OJJHOM
npsimoii. OnpeneneHue Beiu-
YUHBI PAaBHOJECHUCTBYIOLLEH
CHIL

N3yuenue cunbl TpeHUs
CKOJIBXKEHUS U CUJIBI TPEHUS
MOKOSI.

HccnenoBanue 3aBUCUMOCTH
CUJIBI TPEHUS OT CHUJIBI 1aBJIe-
HUSI U CBOMCTB TPYIIMXCS T10-
BEPXHOCTEH.

AHanM3 NPakKTUYECKUX CUTYa-
LU, B KOTOPBIX MPOSIBIAETCA
JEHCTBHE CUJIbI TPEHUS, UC-
MOJIE3YIOTCSI CIIOCOOBI €€
YMEHBIIICHUS WU YBEIIUUCHUS
(kaTaHue Ha JbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWIIS, UC-
MOJTb30BaHUE TTOAIIUITHUKOB,
IJIaBaHUE BOAHBIX KUBOTHBIX
u ap.). Pemenue 3anay ¢ nc-
MOJIb30BaHUEM (HOPMYIT JUIs
pacdéTra CHIIBI TSIKECTH, CHIIBI
YOPYTOCTH, CUJIBI TPEHUS

JNaBnenue. CriocoObl
YMEHBIIIEHUS U YBEIH-
yeHus gaBiaeHus. Jlas-
JICHHE Ta3a. 3aBUCH-
MOCTb JaBJIEHUS ra3a OT
o0BbEMa, TeMInepaTypsl.
[lepenaua naBneHus
TBEPABIMU TEJIAMHU,
KUJKOCTSMHU U Fa3aMH.
3akoH [lackans

Ananus 1 00bICHEHHE OIBITOB
W TIPAKTUYECKHX CHUTYyallud, B
KOTOpPBIX TMPOSBISETCS CHUIa
JIaBJICHUSI.

OO0ocHOBaHHUE CII0CO00B
YMCHBIICHUST ¥  YBEIHYCHUS
naBieHus. V3yueHue 3aBHCH-
MOCTH JaBJIECHHUA ra3za OT 00hé-
Ma U Temmeparypsl. M3ydyenue
0COOEHHOCTEH mepenayu J1aB-

1,5




OcCHOBHEIE

Ko Ko
N I OcHOBHBIE BUIBI ICATEILHO- | HAampaBJe-
cTH o0yyaronuxcs (Ha ypoBHE | HHS BOCIIH-
Paznen BO Tembl BO yHarott (Ha yp N N
ua qa. | YHUBEPCATBHBIX Y4eOHBIX JIeH- | TaTeNbHOMI
CTBUH) JesITeNIbHO-
COB COB
CTH
JeHus  TBEPABIMH  TeJlaMu
Jlabopamopusie pabo- pa ’
- KUAKOCTIMH U Tazamu. O6oc-
HOBAaHHE PE3yJIbTAaTOB OIBITOB
8. Onpenenenue
N 0COOEHHOCTSIMH CTPOCHHSI Be-
BBITAJIKHUBAIOIICH CHUITHI, N
. . IIeCTBAa B TBEPAOM, KHUAKOM U
JeicTByOIIEeH Ha Mo-
ra3000pa3HOM COCTOSTHUSIX.
TPY’KEHHOE B JKUIKOCTh
Tero DKCrepuMEHTaIbHOE  JToKa3a-
’ TEIBCTBO 3aKoHa [Tackars.
9. Brisicuenue i
. Pemenne 3amau Ha pacuér
yCIIOBUI MJIaBaHUs Tela N
JIaBIICHUS TBEPJIOTO TeJa
B KHUJIKOCTH.
Tembtr npoexmosg
«TalHbBI TaBICHUSY,
«Hyxna nu 3emie at-
Mochepar, «3auem
HY>KHO U3MEPATH JaB-
JIeHne», «BrITanKuBa-
OIS CHIIa»
3aBUCUMOCTE TaBJICHUS 5 | UccnenoBanue  3aBHCHUMOCTH 1,4,5,8
KHUJKOCTHU OT TITyOUHBI. NaBJICHUS S>KUJIKOCTH OT TIy-
[THeBMaTHYeCKHE Ma- OWHBI MOTPYKEHUS U TUIOTHO-
muHbL ['uapocraruye- CTH >KUJKOCTH.
ckuii napagokc. Coo06- HabGmonenne u oObsicHEHUE
IIAFOIINECS COCY/IBI. THUAPOCTATUYECKOTO MapaioKca
IunpaBnuyeckue Mexa- Ha ocHOBe 3akoHa [Tackas.
HU3MBI Nzyuenue cooOurarmuxcs
COCY/IOB.
Pemenne 3amau Ha pacy€r
JTABJICHUS KUJTKOCTH.
OObsicHeHHe TpUHLUIA JIeh-
CTBUS THJIPABIIMYECKOTO TIpec-
ca, MHEBMAaTUYECKUX MAIIIHH.
AHanmu3 U OOBSICHEHUE TpaK-
TUYECKUX CUTYallMid, JEMOH-
CTPUPYIONTUX MIPOSIBIICHUE
JABJICHUS KUAKOCTU U 3aKOHA
[Tackana, Hanmpumep mnpouec-
COB B OpraHuszMe mnpu Tiybo-
KOBOJIHOM HBIPSTHUU
ATtmocdepa 3emin u 6 | DxcnepuMeHTalbHOE OOHApY-

aTMocdepHOe TaBieHNE.

[IpuuuHEI cymiecTBOBa-
HUS BO3AYITHOU 000-
nouku 3emiid. OnbIT
Toppuuennu. U3mepe-
HUE aTMOC(EPHOTO J1aB-

JKEHHWEe aTMOC(EpHOro aBe-
HUsA. AHamu3 U OOBSICHEHUE
OTIBITOB M MPAKTHYECKUX CHUTY-
allWii, CBA3aHHBIX C JEHUCTBUEM
aTMOC(EpHOTO JTaBJICHHS.

OOBsicCHEHHE  CYIIECTBOBAHUS




Paznen

COB

TeMmbl

COB

OcHOBHBIE BUJIBI ICATEIBHO-
cTH oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCATbHBIX YICOHBIX JCH-

CTBUH)

OcHOBHEBIE
HarpasnJe-
HHS BOCIIH-
TaTeIbHOMU
eI TeIILHO-
CTH

JIeHus1. 3aBUCHMOCTh
aTMoc(epHOro naBie-
HUSI OT BBICOTBI HaJl
ypoBHeM mopsi. [Tpubo-
PBI U U3MEPEHUS at-
MOC(EpPHOTO JIaBIICHUS

aTMocdepsl Ha 3eMile U HEKO-
TOPBIX IUIAHETaX WIN €€ OTCYT-
CTBUS HAa JPYTHUX IUIAHETaX M
Jlyne.

OOBbsicHEeHHE U3MEHEHHUs IUIOT-
HOCTH aTtMoc(epsl ¢ BBICOTOM
U 3aBUCHUMOCTH aTMOC(EpPHOIro
JTABJIEHUS OT BBICOTBI.
Pemenue 3amau Ha pacuér ar-
MOC(EPHOTO J1aBICHUS.
Wzyuenune ycrpoiictBa Oapo-
MeTpa-aHepouia

JlericTBHE )KUAKOCTH U
rasa Ha OTpy>KEHHOE B
HUX Teno. Bertankupa-
o1as (apXuMea0Ba)

cuia. 3aKoH ApxuMena.

[naBanue ten. Bo3ay-
XOIlJIaBaHHe

DKcrepuMeHTallbHOE  O0Hapy-
JKEHHE JIEUCTBHUS KUIKOCTU U
raza Ha NOrpyKEHHOE B HUX
TEJIO.

OnpeneneHne  BBITAJIKUBAIO-
HIe CHIIbl, ACUCTBYIOLIEH Ha
TEJIO0, MOrPYXKEHHOE B KUI-
KOCTb.

[IpoBenenue u oOCyxkaeHUE
ONBITOB, JEMOHCTPUPYIOIINUX
3aBUCUMOCTb BBITAJIKMBAIOLLIECH
CHUJIbI, JEUCTBYIOIIEH HA TEJIO B
KHUJKOCTU, OT 00BEMA MOTPY-
KEHHOW B )KUIKOCTh YaCTH Te-
Ja ¥ OT IJIOTHOCTHU KUAKOCTH.
[IpoBepka HE3aBUCUMOCTH BBI-
TaJKUBAIOIIEH  CUIIBI, JIeH-
CTBYIOLIEH Ha TEJIO B KHUAKO-
CTH, OT MaccChl Tena.
HccnenoBanue  3aBUCUMOCTH
Beca Tena B BOJAE OT 00BEMa
MOrPY>KEHHON B JKHJIKOCThH 4Ya-
CTH TeJa.

Pemienne 3amady Ha mpuMeHe-
HUE 3aKOHa Apxumezaa U ycio-
BUS TIJIABAHUS TEJL.
KonctpynpoBanue apeomerpa
WIA KOHCTPYMPOBAHUE JIOAKU
U ONpeAcIIeHUE €€ rpy30n0ab-
E€MHOCTH

4,5,8

Mexanuueckasi padora.
MomHoCTb

DKCIEpUMEHTAIBHOE  OIpee-
JIeHHEe MEXaHUYeCKOH paldoThl
CWJIBI TSDKECTH TPU TaJECHUU
TEeJIa U CUJIbl TPEHUsSl IIPU paB-

57,8




Paznen

COB

TeMmbl

COB

OcHOBHBIE BUJIBI ICATEIBHO-
cTH oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCATbHBIX YICOHBIX JCH-

CTBUH)

OcHOBHEBIE
HarpasnJe-
HHS BOCIIH-
TaTeIbHOMU
eI TeIILHO-
CTH

HOMEPHOM IIEPEMELICHUH Tela
II0 TOPU30HTAJIBHOM IIOBEPX-
HOCTH.

Pacuér mommnocTH, pa3BuBae-
MOW IIPU NOABEME IO JIECTHHU-
e.

Pemenne 3agad Ha pacd€r me-
XaHUYECKON pabOThl U MOIIHO-
CTH

[IpocTeie MEXaHU3MBI:
phIyar, 6J10K, HAKJIOH-
Has IJIOCKOCTh. IIpaBu-
JIO paBHOBECHS pblyara.
[IpumeHeHune npasuia
paBHOBECHS pblyara K
0110Ky. «30JI0TOC TIpa-
BUJI0» Mexanuku. KI1/]
IIPOCTBIX MEXAHU3MOB.
[IpocTble MexaHU3MBI B
OBITY M TEXHUKE

OnpeneneHue BbIMIpHIIIA B
CHJIE TIPOCTBIX MEXaHU3MOB Ha
IpUMepe pbluara, moABHKHOTO
U HEMNOABMXHOIO  OJIOKOB,
HAKJIOHHOM IUIOCKOCTH.
HccnenoBanue ycioBusi pas-
HOBECHS pblyara.
OOHapyxeHue CBOWCTB THpoO-
CTBIX MEXaHU3MOB B pa3iiny-
HBIX MHCTPYMEHTaX U IMPUCIIO-
COOJIEHUSIX, HCHOJIb3YEMBIX B
ObITY U TEXHUKE, a TaKkke B
KHUBBIX OpPTraHU3MaXx.
DKclepUMEeHTaIbHOe  JIOKa3a-
TEJNbCTBO PaBEHCTBA padOT Hpu
NPUMEHEHUU MPOCTHIX MeXa-
HU3MOB.

Onpenenenne KIIJ| nHakmon-
HOM IUIOCKOCTH.

Mexanuyeckas 3Hep-
rusa. Kuaetnueckas u
MOTEHIMAIbHas HEP-
rus. IIpeBpamenne ox-
HOTO BHa MEXaHHYe-

CKOM SHEPTHH B IpYTOM.

3aKOH COXpaHEHUS
SHEPTUU B MEXaHHKE

OKCIIEpUMEHTAIBHOE  OIIpeie-
JeHUEe W3MEHEHHUs] KHUHEeTH4Ye-
CKOW M TNOTEHUHAIBHOU JHEp-
THH Tejla IPU €ro CKaTbIBaHUU
110 HAKJIOHHOM IJIOCKOCTH.
@opMynMpOBaHHE HAa OCHOBE
HCCIIEIOBaHUs 3aKOHA COXpa-
HEHUSI MEXaHUYECKOU SHEPTUU.
OOGcyxaeHrue TpaHULl TpUMe-
HUMOCTH 3aKOHa COXpaHEHUs
JHEPTUH.

Pemrenne 3amau ¢ ucnosp3oBa-
HUEM  3aKOHa  COXpPaHEHUs
SHEPrUu

006006-
1Iaro1ee
IOBTOpE-
HUE

IToBTOpeHune

[TpuMeHsITh 3aKOHBI HUBUKH
JUIst OOBACHEHUS SIBJICHUM
MPUPO/JIbI, pelIaTh 3a1a4u

1,2,5




OcCHOBHEIE

Ko Ko
- - OcCHOBHBIE BU/IbI ICITENILHO- | HarmpaBiie-
Pasnen | Bo TeMbl 5o | CTH oOyuaromuxcs (Ha YPOBHE | HUS BOCIIH-
a- qa. | YHUBEPCATBHBIX yueOHBIX A€W~ | TaTeIbHOU
CTBUH) JesITeNIbHO-
COB COB
CTH
Htoro 68
8 kiace
OcHOBHBIE
Ko
Kou- - HarpasJie-
BO OcHoBHbIE BUBI ACITEIBHO- | HHS BOCIIHU-
Pa3nen TeMmel BO o
qa- o CTH 00yUaromuXCs TaTeIbHOU
COB JesITeNbHO-
COB -
Termmno- 23 | OCHOBHBIE IOJIOKEHUS 3 | HabGmronenue u uaTepnpera- 2,45 7,8
BBIC SIB- MOJIEKYJISIPHO- IS OIBITOB, CBHJICTEIILCTBY-
JICHUS KMHETUYECKOU TeOpuun IoIuX 00 aTOMHO-
(MKT) crpoenus Be- MOJIEKYJIIPHOM CTPOCHUHU Be-
niectBa. Macca u pas- IIECTBA: OMBITHI C PACTBOPEHHU-
Mepbl aTOMOB U MOJIe- €M pa3IMYHbIX BEIIECTB B BO-
KyJ1. OnBITHI, TOATBEP- Ie.
K/TAIOLIHE OCHOBHBIE Pemenue 3a1a4 o ornenuBa-
MOJIO’KEHUS MOJIEKY- HUIO KOJIMYECTBA aTOMOB UITU
JSIPHO-KUHETUYECKON MOJIEKYJI B €JUHUIIE 00bEMa
TEOPHH. BEILIECTBA.
Mopenu TBEpIOTO, AHanu3 TeKcTa IpeBHUX aTo-
KHJIKOTO U razoo0pas- MHCTOB (Hampumep, pparmMeH-
HOTO COCTOSIHMM Bellle- ta nosMmel Jlykpenus «O npu-
ctBa. Kpucranmmueckue pozie Beliei») ¢ U3JI0)KEHUEM
1 aMmop(HBIE TeNa. 000CHOBaHUI aTOMHOM TUIIO-
OObsicHEeHHE CBOWCTB Te3bI (CMBICIIOBOE YTCHHE).
ra30B, KUAKOCTEH 1 OreHka yoeAUTeIbHOCTH ATUX
TBEP/IBIX TEJT HA OCHOBE 000CHOBaHUH.
MOJIOKEHUN MOJIEKY- OO0bsicHeHrne OPOYHOBCKOTO
JSIPHO-KUHETHYECKON JIBYDKEHUS, ABICHUS TUPPy3un
teopun. CMaunBaHue H Y pa3Iuuil MeX/y HUMH Ha
KaIllWJUJISIPHBIE SIBJICHUS. OCHOBE ITOJIOKEHUH MOJIEKY-
TemnoBoe pacmpeHue JSIPHO-KUHETHYECKOU TEOPUU
U CKaTHe CTPOEHUS BEIECTBA.
OO0bsicHeHe OCHOBHBIX Pa3iiu-
YU B CTPOCHUU Ta30B, KHJIKO-
CTEN U TBEPABIX TEJI C UCTIOJIb-
30BaHHEM IOJIOKEHUN MOJIe-
KYJSIPHO-KUHETUYECKOH TEO-
PHUH CTPOCHHUS BEIIECTBA.
Temmeparypa. CBsi3b 20 | ObocHOBaHME MTPABHI H3MEPE-

TEMIIepaTypbl CO CKO-
POCTBIO TEIJIOBOTO
JABHUXKXCHHUS HaCTULI.
Buytpennsis sueprus.
CriocoObl U3MEHEHHUS

HUS TEMIIEPATYPBHI.
CpaBHeHHUE Pa3INIHBIX CITOCO-
00B U3MEpPEHUS U IIKaJ TEM-
Teparypel.

HaOmoaenue u 00bsICHEHUE
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BHYTPECHHEH YHEPruu:
TerJionepeaya u co-
BepIeHue padoTsl. Bu-
JIbl TETUTONIEpE1avuu:
TEIJIOTPOBOHOCTbD,
KOHBEKIIUS, U3JTyYCHHE.
KonnyecTBO TEIIOTHI.
YV nenpHas TEII0EM-
KOCTb BelecTBa. Ter-
JIOOOMEH U TEIJIOBOE
paBHOBecHe. Y paBHE-
HHE TEINIOBOTO OalraH-
ca. [InaBnenue u
OTBEp/ICBaHUE KPH-
CTAJUIMYECKUX Be-
IIEeCTB. Y IeIbHas TeIl-
nota rasnenus. [1apo-
00pa3zoBaHHUE U KOH-
neHcanus. Mcmapenue.
Kunenwue. Y nenpHas
TEIUI0Ta Mapooopaso-
BaHM. 3aBUCHUMOCTD
TEeMIIepaTypbl KUTICHUS
OT aTMOC(EepHOro J1aB-
JICHUS.

BrnaxnocTs Bo3ayxa.
OHeprus TOIINBA.

Y nenpHas TEIaoTa Cro-
paHwsl.

[TpuHIMIIB pabOTHI
TEIJIOBBIX JBUTraTEIICH
KIIJI renoBoro asura-
Tesd. TermoBsle IBAUTA-
TEJIU U 3alIUTa OKpYy-
JKaroIIEN Cpebl.

3aKOH COXpaHEHUs U
MIPEBpAICHHS DHEPTUU
B TEILJIOBBIX IMPOIIECCAX.

Jlabopamopuvie pabo-
mol
1. Onpenenenue

KOJIMYECTBA TETIOTHI
MIPU CMEIIMBAHUN BOIBI
pa3HOU TeMIIepaTyphl.
2. Omnpenenenne
YAEIBHOM TEINIOEMKO-

OTIBITOB, IEMOHCTPUPYIOIIHNX
HU3MEHEHNE BHYTPEHHEHN dHEp-
TUH TeJa B pe3yJibTare Terio-
nepeaadu u paboThl BHEUTHUX
CHIL

HaGmonenne u o0bsICHEHNE
OTIBITOB, 00CYKIEHUE MPAKTHU-
YECKUX CUTYAILU, JEMOHCTPH-
PYIOLIUX Pa3TUYHbBIE BUJIbI
TEeIJIoNepeIaun: TETIONPO-
BOJIHOCTH, KOHBEKIIUIO, H3ITY-
YCHHE.

UccnenoBanue siBneHus Ten-
J000MeHa IIPU CMEIIMBAHUU
XOJIOJTHOW U ropsideii BOJIBI.
HabGmronenue ycranoBiieHust
TEIIOBOTO PaBHOBECHS MEXKTY
ropsiue U XOJOJAHON BOJOM.
Onpenenenue (M3MepeHue)
KOJIMYECTBA TEIUIOTHI, ITOTY-
YEHHOT'0 BOAOH IPHU TEII000-
MEHE C HarpeThIM MeTaJlThJe-
CKUM IUJIMH]IPOM.
Omnpenenenue (M3MEpEHUE)
YAEIBHOM TEINIOEMKOCTH Be-
IECTBA.

Pemenue 3aay, CBSI3aHHBIX C
BBIYHCIICHHUEM KOJIMYECTBA
TEIUIOTHI U TETNTOEMKOCTH TIPH
TerooOMeHe.

AHanu3 CUTYyaIui nmpaxkTude-
CKOTO HCTIOJIh30BaHUS TEIJIO-
BBIX CBOMCTB BEIIIECTB U MaTe-
pHUaNIoB, HAPUMED, B HENSIX
3HEprocOepeKeHus: Temo-
W30JISAIHS, SHEprocOeperaro-
IIME KPBIIIHA, TSPMOAKKYMYJIsI-
TOPHI U T. [I.

HaOmronenne siBiieHnii ucma-
pEHUS ¥ KOHJICHCAIIHH.
HccnenoBanue mporiecca mc-
MapeHUsI Pa3TUYHBIX KHJIKO-
creit. OObsICHEHUE SIBIICHUHT
WCTIApEeHUs U KOHJACHCAIIMU Ha
OCHOBE aTOMHO- MOJIEKYJISIp-
Horo y4yenwus. Habmonenue u




OcCHOBHEIE

Ko
Kon- I HalpasJe-
BO OcHoBHbIE BUBI ACITEIBHO- | HHS BOCIIHU-
Paznen Temsbl BO .
qa- ua CTH 00y4aronmxcs TaTeIbHON
COB JesITeNIbHO-
COB
CTH
CTH TBEpJOTO TeJa. 00BsICHEHHE TIpoliecca KUIie-
3. Omnpenenenue HUSI, B TOM YHUCJI€ 3aBUCUMOCTH
OTHOCHUTEJIHOM BIIaXK- TEMIEPATypPbl KUTIEHUS OT
HOCTH BO3/yXa. JTABJICHUSI.
Onpenenenue (MU3MEpeHUE
Temwvl npoexmos pea S p )
OTHOCUTENLHOMN BIXKHOCTHU
«TennoemkocTh Be-
BO3/IyXa.
niects, win Kak cBa- X
9 . Ha6monenue nporiecca rias-
PUTH U0 B OyMaXKHOU
JICHHs] KPUCTANTNYECKOTO Be-
Kactproie», «Hecropa-
HIECTBA, HATIPUMED, JIbJA.
eMasi Oymakka, Win
CpaBHeHUE MPOIIECCOB ILIAB-
HarpeBanue B orue
9 JICHUSI KPUCTAJUTMYECKUX TET U
METHOM TPOBOJIOKH,
. . pa3MsrdeHus Mpyu HarpeBaHUU
00MOTaHHOU OyMa)KHOM
. aMOp(HBIX Tel.
MMOI0CKOIY, «TennoBnie
Onpenenenue (M3MepeHue)
nBurarenu, unu Mccne- -
yAEIbHON TEIJIOTHI TUTABICHUS
JIOBaHWE MIPUHITUIIA
. . JbJa.
NENCTBUS TEIJIOBOU I .
OObsicHeHue SIBIICHUN TIIaBJIe-
MallIuHbI Ha IPUMEpE
HUS ¥ KpUCTaNIM3allMY Ha OC-
OTIbITa C aHUJIMHOM U
. HOBE aTOMHO-MOJICKYJIIPHOTO
BOJIOM B CTaKaHEy,
yUeHHUSI.
«Buap! Temnonepenaun
Pemenne 3ama4, CBSI3aHHBIX C
B OBITY U TEXHUKE
BBIUMCIICHHEM KOJIHYECTBA
(aBuanuu, KocMoce,
TETJIOTHI B TIPOIIECCaX TEII0-
METUIINHE))
nepeavy Mpy MIaBJIeHUH U
KPUCTAJUTU3ALIMU, UCTIAPEHUHN U
KOH/ICHCALIUU.
AHanM3 cUTyalun npakTuye-
CKOTO MPUMEHEHUS SBJICHUIA
TUTABIICHUS U KPUCTAJUIU3AIINH,
HarpuMep, MOJy4eHHUE CBEPX-
YHCTBIX MaTEPHAIIOB, COJIEBAS
rpeJyka u Jip.
Amnanu3z paboThl U 00bsICHEHHE
MIPUHIINIIA JEHCTBUS TEIJIOBO-
ro aBurarens. Beraucnenue
KOJIMYECTBA TETUIOTHI, BBIJIC-
JISFOILIETOCS IPU CTOPAHUU
pa3IUYHBIX BHJIOB TOTUIMBA, U
KIIJI nBuraremns.
OO0cyxaeHne SKOTOTUIECKIX
MOCJIEICTBUI UCIIOJIb30BaHUS
JIBUTATEJIEN BHYTPEHHETO CTO-
paHus, TEMJIOBBIX U THIPO-
AJIEKTPOCTAHIUN
Diek- 44 | DneKkTpUdeCcKue sBIIC- 28 | OOBICHATD: B3aUMOJIENCTBUE 4,5 6,7,8




OcCHOBHEIE

Ko
Kon- I HalpasJe-
BO OCHOBHBIE BHBI NE€ITEIbHO- | HHUSA BOCITH-
Pazgen TeMsbl BO .
ya- ua CTH 00y4aronmxcs TaTCILHOMN
COB JIeITeIbHO-
COB
CTH
Tpomar- HUS 3apsSOKCHHBIX TEJT U CYIIEeCTBO-
HHUTHEIC Onektpusanus Ten. [[sa BaHUE JIBYX POJIOB dJIEKTpHUYIE-
SIBJICHUSA POJia AIEKTPUIECKUX CKHX 3apsnoB; onbIT Mohde—

3apsa0B. Bzanmoeii-
CTBHUE OJJTHOUMEHHO U
pa3HOMMEHHO 3apsi-
JKEHHBIX T€Jl. 3aKOH
Kynona. Ycrpoucrso
snektpockona. [lons-
TUSL 00 DIIEKTPUICCKOM
none. [losne kak ocoObIit
B Matepuu. Jlenu-
MOCTb JIEKTPUUECKOTO
3apsja. DJIEeKTPOH —
yacTHUIa C HAUMEHb-
[IUM JIEKTPUUYECKUM
3apsanoM. Enunnna
AIIEKTPUYECKOTO 3apsi-
na. Ctpoenue aroma.
Crtpoenue sigpa aToma.
Hetitponsl. IIpoToHBI.
Mopenu aToMOB BOAO-
poJa, renus, TUTHUs.
Honsl.

OOBbsicHeHHE HAa OCHOBE
3HAHUHU O CTPOCHUH
aToma 3JIeKTpU3aluu
TEJ MPHU CONMPUKOCHO-
BEHHH, NIepeaue YacTu
ANEKTPUUECKOTO 3apsiaa
OT O/IHOTO TeJa K ApY-
romy. 3aKOH COXpaHe-
HUS YJIEKTPUIECKOTO
3apsga. Jlenenue Be-
IECTB 0 CIIOCOOHOCTH
MIPOBOJIUTH AEKTpUYUE-
CKHI TOK Ha POBOJAHU-
KH, TIOJYIPOBOJIHUKHU U
JIUAJIEKTPUKH. Xapak-
TepHast 0COOEHHOCTh
MOJIYTIPOBOTHUKOB.
DIIEKTPUUECKHUI TOK.
VYcnoBus cyecTBoBa-
HUS JIEKTPUYECKOTO
ToKa. ICTOUHUKH 371eK-
TPUYECKOTO TOKA.

MusiukeHa; 3J1eKTpU3alyio
TEeJI IPU CONTPUKOCHOBEHUH;
00pa30BaHKE MOJ0KUTEIbHBIX
Y OTPHUIIATEIHHBIX HOHOB,;
YCTPOMCTBO CYXOI'o rajibBaHU-
YECKOT'0 JIEMEHTA; 0COOEHHO-
CTH DJIEKTPUUECKOTO TOKA B
MeTajuiax, Ha3HauYeHHUEe NCTOY-
HHUKA TOKa B DJIEKTPUUECKOMN
IEMH; TEIJIOBOE, XUMUYIECKOE
¥ MarHUTHOE JICHCTBHUS TOKa;
CYIIIECTBOBaHUE MIPOBOIHUKOB,
MOJIYITPOBOJTHUKOB M TUDJICK-
TPUKOB Ha OCHOBE 3HAHUU
CTPOCHHUSI aTOMA; 3aBUCUMOCTh
WHTEHCHUBHOCTH AJICKTPHYE-
CKOT'0 TOKa OT 3apsijia v Bpe-
MEHH; TPUYUHY BOSHUKHOBE-
HUSI COMTPOTUBJICHUSI; HATpEBa-
HUE ITPOBOJTHUKOB C TOKOM C
TTO3UIINH MOJIEKYJISIPHOTO
CTPOEHHUS BEIIECTBa; CIIOCOOBI
YBEJTUYCHUS U YMEHbBIIICHUS
€MKOCTH KOHJIEHCATOPa;
Ha3HAYCHHE UCTOYHUKOB DJIEK-
TPUYECKOTO TOKA U KOHJEHCa-
TOPOB

B TEXHHKE,

aHAJIM3UPOBATH TAOJIMYHBIC
JaHHBIE U TpadUKH; TIPUIHUHBI
KOPOTKOTO 3aMbIKaHHUS;
MIPOBOJIUTH UCCIIEOBATEh-
CKHMH AKCIIEPUMEHT I10 B3au-
MOJICHCTBHUIO 3apSKEHHBIX TEN;
0OHapyXKMBaTh HAAJICKTPU30-
BaHHBIC TeJIa, DJIEKTPUUECKOE
ToJie;

MOJTH30BATHCS AJIEKTPOCKOTIOM,
aMIIEpMETPOM, BOIBTMETPOM,
peocTaTom;

ONpeNesATh U3BMEHEHUE CHUIIBI,
JICUCTBYIOILEH Ha 3apsSyKEHHOE
TEJIO MPU yJIaJE€HUHU U TIPU-
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DnexTpuueckas uenb u
€€ COCTaBHbIE YaCTH.
YcnoBHble 0603Haue-
HUS, IPUMEHsIEMbIE Ha
CXEMax JJIEKTPUUYECKHUX
ueneit. [Tpupona anek-
TPUYECKOT0 TOKA B Me-
tayutax. CKkopocTh pac-
MPOCTPAHEHUS IJIEK-
TPUYECKOTO TOKA B
npoBoaHuke. [leiicTBus
AIIEKTPUYECKOTO TOKA.
[IpeBparienue sHepruu
AIIEKTPUYECKOTO TOKA B
JIpYTHUe BUBI SHEPTUU.
Hanpasnenue anexrpu-
YEeCKOro TOKa.

Cwuia Toka. UnTeHCcuB-
HOCTb AJIEKTPUYECKOTO
Toka. @opmyna st
ONpeIeTICHUs CUJIbI TO-
ka. EquHutier cuitel To-
ka. Haznauenue am-
nepMerpa. Bkimouenue
amIiepMeTpa B LEIb.
OrnpenenieHne 1eHbl
JIEJICHUS €r0 IIKaJIbI.
DIIeKTpUIECKOe
HalpsKEHUe, eAMHUIA
HanpsokeHus. @opmyia
JUISL OIIPEIEIICHUS
Hanpsokenus. M3mepe-
HUE HaAIPSKEHUS BOJTh-
TMETpoM. Bkitouenue
BOJIbTMETPA B IICTIb.
OrnpezeneHne 1eHbl
JIEJIEHUS €0 MIKaJbI.
DNEKTPUYECKOE COIPO-
THUBJIEHUE. 3aBUCH-
MOCTb CHJIBI TOKA OT
HaIpPsHKEHUS TIPH T10-
CTOSTHHOM COIIPOTHBJIE-
Huu. [Ipupona snek-
TPUYECKOTO COMPOTHUB-
JeHUs. 3aBUCUMOCTh
CHJIBI TOKA OT COIPO-

OJIMKEHHUH €T0 K 3apsHKEHHOMY
TeJy; LIEHY JACJICHUS Kbl
aMIIepMeTpPa, BOJBTMETPA;
JTIOKa3bIBaTh CYIIECTBOBAHUE
YacTHUL, UMEIOLUX HAUMEHb-
LKW 3JIEKTPUYECKUAN 3apsl;
yCTaHaBJIUBATh Ilepepacpee-
JICHUE 3apsija Ipu rnepexoie
€ro C Ha’JIEKTPU30BaHHOI'O Te-
J1a Ha HEHARJIEKTPU30BAHHOE
IIPU CONPUKOCHOBEHHH; 3aBH-
CUMOCTh CHJIBI TOKA OT HArpsi-
YKEHUS U CONPOTUBIICHUS MIPO-
BOJHUKA, paOOTHI dJIEKTpUYE-
CKOI'O TOKa OT HalpsHKEeHHUS,
CHUJIBI TOKA U BPEMEHH, Hapsi-
KEHHS OT pabOThI TOKA U CHIIBI
TOKa;

NPUBOAUTH MPUMEPHI: PUMeE-
HEHUS MTPOBOIHUKOB, MOJY-
IIPOBOJIHUKOB M IU3JIEKTPUKOB
B TEXHUKE, MPAKTHIECKOTO
MPUMEHEHUS MTOITYITPOBOIHH-
KOBOTO JIHO/Ia; ICTOYHUKOB
3JEKTPUUYECKOTO TOKA; XUMU-
YECKOTr'0 U TEIUIOBOIO JIEH-
CTBUS JIEKTPUUYECKOTO TOKA U
WX UCTOJIb30BaHUS B TEXHUKE;
MPUMEHEHUS MTOCIIe10BaTEb-
HOTO U NapaJlyIeIbHOTO COEU-
HEHUsI IPOBOJIHUKOB;
0000111aTh ¥ JIeJIaTh BHIBOJIBI O
croco0ax 3JIeKTpU3aIH TET,
3aBUCUMOCTH CHUJIbI TOKA U CO-
MPOTHUBJICHUS TTPOBOTHUKOB;
3HAQYEHHUH CHUJIbI TOKA, HAMpsi-
JKEHUS U CONPOTUBIICHUS MPH
MOCJIeI0BATEILHOM U Mapa-
JIETHHOM COEIMHEHUH TTPOBO/I-
HUKOB; 0 paboTe U MOITHOCTH
3JIEKTPUYECKON JTAMITOYKH;
pacCUMTHIBATH: CHILY TOKA,
HaIpsDKEHUE, JJIEKTPUIECKOe
COMPOTHUBIIEHUE; CUITY TOKA,
HaIpsKEHUE U CONPOTUBIICHUE
MIPU NIOCJIEIOBATEILHOM U Ta-
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TUBJICHUS TIPU TOCTO-
STHHOM HaIpsHKEHUU.
3akon Oma 1 y4yact-
ka nenu. CooTHOLIEHNE
MEX]1y COIIPOTUBJICHHU-
€M IPOBOJIHUKA, €r0
JUTMHOM U IJIOIIAAbI0
MONEPEYHOI0 CEUEHUS.
VY 1enbHOE COPOTUB-
JIEHUE NTPOBOJHUKA.
[TpuHtmn nercTBUs U
Ha3Ha4YeHHUE peocTara.
[TonkmoueHue peocra-
Ta B LIEIIb.
[TocnenoBarenbHOE CO-
€IMHEHHUE ITPOBOAHU-
koB. ConpoTHBIIeHHE
MOCJIEZI0BATEIBHO CO-
€IMHEHHBIX TPOBOAHU-
koB. Cuia Toka u
HalpsKEHUE B LIETIH
IIPU [1OCJIEJOBATEILHOM
coenuHenuu. Ilapai-
JIeNIbHOE COeIMHEHNE
poBOAHMUKOB. Compo-
TUBJICHHUE JIBYX Mapa-
JIENBHO COEAMHEHHBIX
npoBOAHMKOB. Cuiia
TOKA U HaIpsKEHUE B
[[ENH MPU Tapajuiesb-
HOM CO€/IMHEHUHU.
Pabota snekrpuuecko-
ro Toka. Popmyna ais
pacyera pabOThI TOKA.
Enunuiibr paboTel TOKA.
Mo1HOCTb 7eKTpHUe-
ckoro Toka. dopmyina
JUISl pacdeTa MOLIHOCTU
Toka. @opmyna s
BBIUKCIICHUS PAOOTHI
IIEKTPUYECKOTO TOKA
4yepe3 MOIIHOCTb U
Bpems. Equnuist pabo-
ThI TOKA, UCTIOJIb3Yye-
MBbI€ Ha MpakTuke. Pac-
4eT CTOMMOCTH U3pac-

paJIeIbHOM COEIMHEHHUH MPO-
BOJIHMKOB; pabOTy ¥ MOIII-
HOCTb AJIEKTPUYECKOTO TOKA;
KOJIMYECTBO TEIIOTHI, BBIJEIIS-
€MO€ MTPOBOJHUKOM C TOKOM
1o 3akony Jlxoyns—JIenua;
ANEKTPOEMKOCTh KOHJICHCATO-
pa; paboTy, KOTOPYIO COBEp-
IaeT AJIEKTPUIECKOE T0JIe
KOHJIEHCATOpa, JHEPIUI0 KOH-
JIeHCaTOpa;

BBIPAXKATh CUJTY TOKA, HATPSI-
KEHHE B Pa3JIMYHbIX AUHH-
1ax; €IMHUILY MOIIIHOCTH Ye-
pe3 eAUHULIBI HATIPSKEHUS U
CHWJIBI TOKa; paboTy Toka B BT -
4; KBT - 4;

CTPOUTH rpapuK 3aBUCUMOCTH
CHWJIBI TOKA OT HAIPSKCHHUS,
KJIACCU(DUITMPOBATh UCTOYHUKHU
3JEKTPUUYECKOTO TOKA; ACi-
CTBUS DJIEKTPUUYECKOTO TOKA;
ANEKTPUYECKUE TPUOOPHI IO
noTpedIseMoil UMM MOIIIHO-
CTH; JJaMIIOYKH, IPUMEHSIEMbIE
Ha MPaKTHUKE;

pasnuyaTh 3aMKHYTYIO U pa3o-
MKHYTYIO JIEKTPUUYECKUE 11€-
IIY; JaMIIbI 10 TPUHIUITY JIeH-
CTBUS, UCTIOIb3YEMBIE NS
OCBEILEHUS, TPEIOXPAHUTEIH
B COBPEMEHHBIX TpUOopax;
HCCIIeI0BaTh 3aBUCUMOCTD CO-
MPOTHUBJIEHUS] TPOBOJHUKA OT
€ro JJIMHBI, TUIOIIA U TIoTe-
PEUYHOr0 CEYEHHUs U MaTepuania
MIPOBOTHHKA;

YEPTUTh CXEMBI JJIEKTpHUE-
CKOM 11eTIH;

cOOMpPAaTh INEKTPUUECKYIO
LeMb;

MU3MEPSTh CHUILY TOKA Ha pas-
JUYHBIX y4acTKax IeTIH;
aQHAJIM3UPOBATh PE3YJILTATHI
OTIBITOB U TpaduKu;
M0JIb30BATHCS AMIIEPMETPOM,
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XOJIOBaHHOM DJIEKTPO-
sHeprun. Popmyna s
pacuera KOoJIM4ecTBa
TEIIOTHI, BBIIEISEMOTO
IIPOBOJAHUKOM IIPU
IIPOTEKAaHUU 110 HEMY
JNEKTPUYECKOTO TOKA.
3akon Jlxoynsa —
Jlenna. Kongencarop.
DIIEKTPOEMKOCTh KOH-
neHcaropa. Pabora
AJIEKTPUYECKOTO IMOJIS
KOoHZAeHcaropa. Ennnu-
11a 3JIEKTPOEMKOCTH
KOHZEeHcaropa. Pa3-
JIMYHBIE BUJIbI JIAMII,
UCIIOJIb3YEMBIE B OCBE-
LICHUU. Y CTPOMCTBO
JIaMIIbl HaKaJIUBaHUS.
TennoBoe nencreue
TOKa. DJIEKTPUYECKUE
HarpeBaTelIbHbIE NPU-
6opsl. [Ipruuns! nepe-
IPY3KH B LIETIN U KO-
POTKOIO 3aMbIKaHUS.
[Ipenoxpanurenu.

Jlabopamopnwie pabo-
mbl

4. C6opka 37ex-
TPUUYECKOH 1IeTIH U U3-
MepeHHe CHITBI TOKA B
€e pa3IMYHbIX y4acT-
Kax.

5. N3mepenue
HaIpsHKSHUS Ha pas-
JMYHBIX YY9acTKaxX
BIIEKTPUYECKON LIETIH.
6. N3mepenue cu-
JIBI TOKA M €70 PeryIn-
pPOBaHHUE PEOCTATOM.

7. N3mepenue co-
IPOTHUBIICHHSI TPOBOJI-
HUKA TP TIOMOIIIN aM-
nepMeTpa 1 BOJIbTMET-

pa.
8. N3mepenue

BOJIETMETPOM; PEOCTATOM JJIS
pEryJMpoBaHUs CUJIbI TOKA B
LeIy;

U3MEpPSATH CONIPOTUBIIEHUE
IIPOBOJIHMKA IIPU TIOMOILM aM-
IIEpMETpa U BOJIBTMETPA;
MOUIHOCTb U PabOTy TOKA B
JamIie, UCIOJIb3Ysl aMIIEpMETD,
BOJIETMETD, Yachl;
IPEJCTaBIISITh PE3YJIbTAThl U3-
MepeHH B Buje TabuiL;
000011aTh U J1e1aTh BBIBOJIBI O
3aBUCUMOCTH CHJIBI TOKA U CO-
IPOTUBJIEHUSI IPOBOJHUKOB;
paboTaTh B rpymIe;
BBICTYNATh C JOKJIAJIOM WUJIU
CJIyIIaTh JOKJIAJbl, HOATOTOB-
JICHHBIE C UCII0JIb30BAaHUEM
npeseHraunu: «Mcropus pas-
BUTUS DJIEKTPUUYECKOTO OCBE-
meHus», «Mcnonp3oBanne
TEIJIOBOTO JIEUCTBUS IIEKTPH-
YECKOr'0 TOKA B yCTPOWCTBE
TEIUINIL U UHKYyOaTopoB», «Mc-
TOpUs CO3AAHUS KOHIEHCATO-
pa», «I[IpuMeHeHne akKyMyJIs-
TOPOB»; U3TOTOBUTH JIEHIEH-
CKYyI0 OaHKY
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MOIIHOCTH U pabOThI
TOKa B DJIEKTPUYECKON
Jamrie.

Temwvl npoexmos
«IToyemy oHO Bce
ANEKTPUIYETCS, WIN
Uccnenosanue apneHuit
ANEKTPHU3ALUU TEI»,
«DNEeKTpUYECKOe ToJie
KOH/JIEHCATOpa, UIN
Kongencarop u mapuk
OT HACTOJIBLHOTO TEHHU-
ca B MPOCTPAHCTBE
MEXy MJIaCTUHAMU
KOHZeHcaTopay, «3-
TOTOBJICHUE KOHJICHCA-
TOopay, «INeKTpuye-
CKUi BeTepy, «CBers-
necs ciaoBay, «l ab-
BaHWYECKHH DIIEMEHT,
«CTpoenue atoMa, Ui
OmneiT Pezepdopma»

DNIEKTPOMarHUTHBIE
SIBJICHUS

MarsuTHoOe moe.
YcranoBieHHE CBI3H
MEXAY 3IEKTPUUECKUM
TOKOM U MarHUTHBLIM
MOJIeM.

OmneiT Opcrena. Mar-
HUTHOE M0JIE€ TPSIMOTO
TOKa. MarauTHEIE JTH-
HUW MarHUTHOTI'O T10JI.
MarxamTHOE II0JIE Ka-
TyWKH ¢ ToKoM. Crio-
coOBI H3BMEHEHUS Mar-
HUTHOTO JIEHCTBUS Ka-
TYIIKH C TOKOM. DJIEK-
TPOMarHuThl U UX MPHU-
MeHeHMe. McnibiTanne
JIEMCTBHUS DIIEKTpOMar-
auTa. [TocTossHHBIC
MarHuThl. B3anmoei-
cTBUE MarauToB. O0b-
SICHEHHE MPUYUH OpHU-
CHTAIINH JKEJIE3HBIX

BbIABIATE CBSA3b MEXKAY DJIEK-
TPUYECKUM TOKOM U MarHuT-
HBIM I10JIEM;

OOBSCHSTH: CBS3b HaIpaBJle-
HUSl MarHUTHBIX JINHUM Mar-
HUTHOTO TOJIsI TOKA C HAalpaB-
JIEHHEM TOKa B IIPOBOJIHUKE;
YCTPOMCTBO JIEKTPOMATHUTA;
BO3HUKHOBEHUE MarHUTHBIX
O0ypb, HAMarHMYMBaHUE JKeJie-
3a; B3aUMOJICHCTBUE MOJIIOCOB
MarHuTOB; IPUHIINI JEHCTBUS
AJIEKTPOBHUraTeNs U 00JIacTH
€ro NpUMEHEHUS;

MIPUBOJIUTH IPUMEPBI MAarHUT-
HBIX SIBJIEHUH, NCIIOJIb30BaHUS
JJIEKTPOMAarHuTOB B TEXHUKE U
OBITY;

YCTaHaBJIMBAaTh CBA3b MEXKAY
CYLIECTBOBaHHEM 3JIEKTpHUYe-
CKOT'O TOKAa I MarHUTHBIM I10-
JIEM, CXOJCTBO MEXAY KaTyIll-
KOM C TOKOM U MarHMTHOM
CTPEJKOM;

2,3,5 7




OcCHOBHEIE

Ko
Kon- I HalpasJe-
BO OCHOBHBIE BUJIBI ICATEILHO- | HHS BOCIIH-
Paznen Tembl BO N
Ja- ua CTH 00y4aronmxcs TaTeIbHOMN
COB JesATeIbHO-
COB
CTH
OTMJIOK B MAarHUTHOM 000011aTh ¥ J1eJIaTh BHIBOJIBI O
nose. MarauTHoe 1ose PacIioI0KEeHUH MarHUTHBIX
3emutn. CTPEJIOK BOKPYT MPOBOAHHUKA C
JleficTBuEe MarHuTHOTO TOKOM, O B3aMMOJICUCTBUHU
OJIs Ha MIPOBOIHHK C MarHuTOB;
TOKOM. Y CTPOMCTBO U Ha3bIBaTh CIIOCOOBI YCUJICHUS
MIPUHITUTT ACHCTBUSA MarHuTHOTO JICHUCTBUS KaTyIIl-
AJIEKTPOJIBUTATENS TIO- KU C TOKOM;
CTOSTHHOTO TOKa. OTMCBIBATh OIBITHI 10 HAMAar-
HUYHMBAHUIO BEIIECTB;
Jlabopamopmvie pabo- R ’
b MEePEUYUCIIATH MPEUMYIIECTBA
3JICKTPOJIBUTATEIICH 110 CpaB-
9. COopka a1ek- PO p
HEHHUIO C TeIUIOBBIMHU;
TPOMarHuTa U UCIIbITA-
. MPUMEHSTH 3HAHUS K PEIICHUIO
HHE €T0 JACHCTBUSL.
3a/1a4;
10. Nzyuenue smek- Aat, .
coOUpaTh INEKTPUUCCKUN TBU-
TPUYECKOTO JABUTATEIIS
raTelb MOCTOSTHHOTO TOKa (Ha
MTOCTOSTHHOTO TOKa (Ha
MOJIEIIN );
MOJICIIN).
OTIPEICIATH OCHOBHBIC JIETAIH
Temwr npoexmos 3JIEKTPUUECKOTO IBUTATENs
«ITocTossHHBIC MarHu- OCTOSSHHOI'O TOKA;
ThI, UJIN Bomme6nas pa60TaTI) B I'py1e
OaHkay, «JleficTBue
MarHUTHOTO MO 3eM-
JI1 HA TIPOBOJTHUK C TO-
KOM (OIIBIT C MOJIOCKA-
MM METaJUTMYECKOMN
boabrn)»
CBeTOBEIE SIBIICHUS 11 | HaGmronath npsiMOJTMHEHHOE 1,56

Hcrounuku cBera.
EcrectBenHbIe U Hc-
KYCCTBEHHbBIE UICTOUHHU-
KM CBeTa. TOYEUHBII
MCTOYHUK CBETA U CBE-
ToBOM Jy4. [Ipsamonu-
HEIHOE paclpocTpaHe-
HUE CBETa. 3aKOH Mpsi-
MOJIMHEWHOTO pacIpo-
cTpaneHus ceeta. O6-
pa3oBaHHUE TEHU U MO-
nytenn. COTHEUHOE U
JyHHO€ 3aTMEHHS.
SIBnenwms, HaOroMae-
MbI€ MPHU MAJECHUU JTy4a
CBETa Ha I'PaHMUILY pa3-
Jena aByx cpen. Otpa-

pacmpocTpaHeHHe CBeTa, OT-
pakeHHE CBETA, MPEIIOMIICHHE
CBETa;

OO0BSACHATH 0OpPa30BaHHUE TCHU
Y TIONTyTE€HU; BOCTIPUATHE
M300paKeHUs TIa30M YeJloBe-
Ka;

MTPOBOIUTH HCCIICIOBATEITb-
CKUU DKCIIEPUMEHT IO TMOJTY-
YCHUKO TCHU U HOJ'IYTCHI/I; 110
W3YYCHHIO 3aBUCUMOCTH yTJIa
OTpakCHHS CBETa OT yIJia Ia-
JISHUS; TI0 IPETTOMIICHUIO CBETa
IIPH Iepexo/ie Jyda U3 Bo3ayXa
B BOAY;

0000111aTh ¥ JI€7aTh BEIBOJIBI O
pacipoCTpaHEHUU CBETA, OT-
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JKEHUE CBeTa. 3aKOH
oTpaxkeHus ceta. O0-
pPaTUMOCTh CBETOBBIX
nyuen. Ilnockoe 3epka-
no. [Toctpoenue n300-
paKeHHs IIpeIMeTa B
IJIOCKOM 3€pKaJie.
MHuuMoe n300pakeHue.
3epKanbHOE U paccesH-
HOE OTPaKEHHUE CBETA.
OnTHyeckast MIO0THOCTb
cpensl. SBienue npe-
nomnenus csera. Co-
OTHOIIECHHE MEXIY yT-
JIOM TIQJICHUSI U YTIIOM
npesioMyIeHus. 3aK0H
MPENOMIICHUS CBETA.
ITokasarens npenomie-
HUS IBYX Cpel.
CrpoeHnue rnasa.
OYHKINH OTAECTHHBIX
yacTel rinasza. Popmu-
pOBaHUE N300paKEHUS
Ha ceTyaTke riasa.

Jlabopamopnas pabo-
ma
11. 3yyeHue cBOICTB

M300paKeHUs B JINH3AX.

Temwvl npoexmos
«Pacnpoctpanenue
cBera, uin M3roronie-
HUE KaMePbI-00CKYphI»,
«MHMMBIN PEHTIE€HOB-
CKHMI CHUMOK, UJIH
[{pITIIIEHOK B SMIIE»

pa’kK€HUH U IPEIOMIICHUH CBe-
Ta, 00pa30BaHUU TEHU H MOIY-
TEHH;

YCTaHABJIMBATh CBSI3b MEKIY
JBY>KEHUEM 3eMiid, JIyHbI 1
ConHua 1 BO3HUKHOBEHUEM
JYHHBIX U COJIHEYHBIX 3aTMe-
HUI; MEX]TY IBHDKEHHEM 3€M-
JM U €€ HAaKJIOHOM CO CMEHOH
BPEMEH I'0J1a C UCII0JIb30BaHU-
€M pUCYHKa y4eOHHKa;
HaxoauTh [lonsapHyro 3Be3ny B
co3Be3auu bornpmioit Mense-
JIITIB;

OIpeIeNIATh OJI0XKEeHHE T11a-
HET, UCTIONIb3YS TOABIKHYIO
KapTy 3BE3AHOT0 Heba; Kakas
U3 JIBYX JIMH3 C Pa3HbIMH (O-
KYCHBIMH PACCTOSIHUSIMU JIaeT
OoJibllIee YBEIIMUCHUE;
IPUMEHSTh 3aKOH OTPaKEHUs
CBeTa MPHU NOCTPOECHUHU U300-
pa’keHHsI B IUIOCKOM 3€pKalle;
CTPOUTH U300pa’keHNE TOUKHU B
IUIOCKOM 3epKalie; M300paxe-
HUSI, TaBaeMble JIMH30H (pac-
ceMBarolei, coduparonieit)
s cirydaes: F > d; 2F < d;

F < d < 2F; uzo6paxenue B
¢doroanmnapare;

paboTaTh C TEKCTOM Y4eOHHUKa;
pas3InyaTh JMH3bI [10 BHELIHE-
My BHJY, MHUMOE U JICHCTBH-
TEJIbHOE N300paKEHHUS;
MIPUMEHSTH 3HAHUS K PEIICHUIO
3ajay;

U3MEPITH OKYCHOE PaCCTOS-
HUE U ONITUYECKYIO CUITY JIUH-
3B1;

aHaJIM3UPOBAThH MOJTyYCHHbIE
MIPH IOMOIIH JINH3BI H300pa-
JKEHUS, 1e1aTh BBIBOBI, IIPE/I-
CTaBIISITH PE3YIbTAT B BUJIC
TaOJIHIL;

paboTtarh B TpyIIIe;
BBICTYIIATh C JJOKJIAJaMH HITU




OcCHOBHEIE

Ko
Kon- I HalpasJe-
BO OCHOBHBIE BUIBI IEATEIBHO- | HUA BOCIIH-
Paznen Tembr BO o
ya- ua CTH 00y4aronmxcs TaTEIbLHON
COB EesITeNbHO-
COB
CTH
CJIYIIATh JOKJIAJIbI, TOITOTOB-
JIEHHEIE C UCIIOJIF30BAHUEM
npe3eHTanun: «OUKH, TaIbHO-
30PKOCTh U OJIU30PYKOCTHY,
«CoBpEeMEHHBIC ONITHYECKUE
npubopsl: oToanmnapar, MUK-
POCKOII, TEJIECKOII, IIPUMEHE-
HUE B TEXHUKE, UCTOPHS UX
Pa3BUTHS»
06006- 1 | [loBTOpenue 1 | IlpumeHsTh 3HAHUSA K pelle- 4,5
HIAOIIEE HUIO 3a1a4
IIOBTO-
peHue
Htoro 68
9 kiacc
OcHOBHEBIE
Ko
Kon 1 HarpanJie-
-BO OCHOBHBIE BUIBI IEATEIBHO- | HHUSA BOCIIH-
Paznen TeMpl BO o
ya- " CTH 00yYaronmxcs TaTeIbLHOMN
COB IEeSITEIbLHO-
COB
CTH
Mexa- 52 | 3akoHbI B3auMoeii- 39 | OOBsACHATH HUBHUYECKUN 2,4,5
HHYe- CTBMSA M IBH/KEHUSA TeJ CMBICII HOHATHIH: MIHOBEHHAS
CKUE SIB- Omnncanue IBIKEHUS. CKOPOCTbh, YCKOPEHHUE;
JIEHUS MartepuanbpHas TOUKa HaOJFOaTh M ONUCHIBATH TPsI-

Kak Mozeinb tena. Kpu-
TEpPUH 3aMEHBI TEJIa Ma-
TEepUaIbHON TOYKOM.
IloctynarensHoe nBU-
xeHue. Cucrema orcye-
Ta. [lepememenue. Pa3-
JTUYHME MEXKY MOHATHUS-
MU 1yTh» U «IIepeMe-
meHuey». Haxoxnenne
KOOpJMHATHI TEJIa MO
€ro Ha4aJIbHOW KOOP/IH-
HaTe U MPOEKINH BEK-
TOpa NepeMenieHHs.
IIepememenue npu
MPSMOJIMHENHOM paB-
HOMEPHOM JIBUKEHUH.
[IpssMonuHenHOE paB-
HOYCKOPEHHOE JIBHKE-
HUe. MrHOBEHHas CKO-
pOCTb. Y CKOpEHHUE.

MOJIMHEMTHOE U PaBHOMEPHOE
JBUKEHUE TEJIEKKHU C Karelb-
HUIICH; IBI)KCHUE MAsITHUKA B
JBYX CUCTEMax OTCUE€Ta, OJIHA
13 KOTOPBIX CBSI3aHA C 3eMJIEH,
a pyrasi ¢ JIEHTOU, IBHXKY-
LIENCS pABHOMEPHO OTHOCH-
TEJIBHO 3€MJIU; IAJICHUE OJTHUX
Y T€X K€ TeJ B BO3JIyXE U B
pa3peKEeHHOM NPOCTPAHCTBE;
OTIBITHI, CBUCTEIIHCTBYIOIIHE O
COCTOSTHUM HEBECOMOCTH TEJT;
HaOJIIOAAaTh U OOBSACHSTH ITOJIET
MOJIEJIN PAKEThI;
000CHOBBIBATh BO3MOYKHOCTh
3aMEHBI TeJla €ro MOJIENIbI0 —
MaTepuatbHON TOYKON — JJIA
OMUCaHUs JBUKEHNUS,
MIPUBOJUTH IPUMEPHI, B KOTO-
PBIX KOOPAMHATY ABUKYILIETO-
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CkopocTb npsiMoJn-
HEWHOI'0 PaBHOYCKO-
PEHHOTO JBUKCHHUS.
I'padux cxkopoctu. Ile-
peMelleHne Ipy mpsi-
MOJIMHEMHOM PaBHO-

YCKOPECHHOM JIBUXCHHU.

3aKOHOMEPHOCTH, IpH-
Cyllue NPsIMOJIMHENHO-
MYy PaBHOYCKOPEHHOMY
JIBUKEHHIO 0e3 Havyallb-
HOM ckopoctu. OTHOCH-
TEJIbHOCTh TPAEKTOPUH,
nepeMenieHus, MyTu,
ckopoctu. ['eonenTpu-
YecKas U FeJIMOLEHTPH-
YyecKasi CHCTEMbI MHUpa.
[IpuurHa cMeHbI AHS U
HOuH Ha 3emiie (B re-
JINOLEHTPUYECKON CH-
cTeme).

[TpuymHBI IBHKEHUS C
TOYKHU 3peHUsI ApUCTO-
TEJs U €ro Mocie0Ba-
Tenel. 3aKOH UHEPLUH.
[IepBe1it 3ak0oH HproTo-
Ha. HepruanbHbie cH-
cTeMbl oTcyeTa. Bropoi
3akoH Herotona. Tpe-
THi 3aK0H HproTOHA.
CBoOoIHOE TTafeHNe
Tel. Y CKOPEHHE CBO-
oomuoro nagexnus. I1a-
JICHUE TeJ B BO3AyXE U
pa3pexreHHOM TIPO-
CTpaHCTBE. Y MEHbIIIE-
HHE MOMYJISl BEKTOpa
CKOPOCTH TpU MPOTUBO-
MTOJIOXKHOM HampaJie-
HUU BEKTOPOB Hayalb-
HOM CKOPOCTH U YCKO-
peHust CBOOOIHOTO Ma-
nedus. HeBecoMOCTE.
3aKOH BCEMUPHOTO TsI-
TOTEHHSI U YCIIOBHS €T0
IIPUMEHUMOCTH. | 'paBu-

csl Tena B J1I000i MOMEHT Bpe-
MEHHU MOKHO OIIPEJIEINTD,
3Has €ro Ha4aJIbHYI KOOpAU-
HAaTy U COBEPLIEHHOE UM 32
JAHHBII IPOMEKYTOK BPEMEHU
IepeMeLICHUE, U HEJIb3s OIIpe-
JIEJIUTh, €CJIM BMECTO IIepemMe-
LIEHUS 33J1aH MPOWICHHBIN
NyTh; PABHOYCKOPEHHOTO
JBIKEHUS, IPSIMOJIMHEHHOTO U
KPUBOJMHEHHOTO ABUKECHUS
T€Jl, 3AMKHYTOW CUCTEMBI TE;
PUMEPHI, TOSICHAIOIINUE OTHO-
CUTEJIbHOCTb JIBUKEHUS, IIPO-
SIBJICHUS] UHEPLIUY;
ONPEIEIATH MOAYIIH U IIPOEK-
LIMM BEKTOPOB Ha KOOPJMHAT-
HYIO OCb;

3aluChIBaTh YPaBHEHHE JUIS
ONpeIEICHUS KOOPIUHATHI
JBUKYIIETOCS Tela B BEKTOP-
HOU U CKaJisipHOU popme;
3aMMuChIBaTh OPMYIIBL: JUIS
HaXO0XJACHUSI TPOEKIIUH U MO-
IyJIsl BEKTOPA NIEPEMELICHUS
Tena; JUIsl BBIYMCIEHUS KOOp-
JUHATHI IBMKYIIETOCcs Teja B
JIF000M 3aJaHHBII MOMEHT
BPEMEHH; ISl OIIPEIEICHUS
YCKOpPEHUS B BEKTOPHOM BUJIE
Y B BHJIE POEKIIUIA HA BbI-
OpaHHYIO OCh; JUIsl pacueTa Cu-
JIbl TPEHUS CKOJIbKEHUs, pabo-
ThI CUJIBI, pA0OTHI CUIT TSDKECTH
1 yIpYTrOCTH, HOTEHI[UAIBHON
SHEPruM MOJHATOrO HaJ 3€M-
JIeH TeJa, ITIOTeHIHATEHON
SHEPTUH CKATOU MPYKUHBI,
3aMnMchIBaTh B BUAE (DOPMYIIBL:
BTOPOM U TPETUN 3aKOHBI
HproToHa, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOH ['yKa, 3aKoH
COXpaHEHHUs UMITYJIbCa, 3aKOH
COXPAHEHHUS MEXaHUUYECKOMN
SHEPIHH;

CTPOUTH TPaPUKH 3aBUCUMO-
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TalMOHHASI TIOCTOSTHHAS.
YckopeHue cBOOOTHOTO
najgcHusa Ha 3eMiie U
Ipyrux HEOECHBIX Te-
nax. 3aBUCUMOCTh
YCKOPEHUs! CBOOOIHOTO
MaJeHUsI OT IUPOTHI
MeECTa U BBICOTBI HAJl
3emieil. Cuita ynpyro-
ctu. 3akoH ['yka. Cuna
TpeHus. Buabl Tpenus:
TPEHHE [1OKOSI, TPEHHE
CKOJIb)KEHUS, TPEHUE
kaueHusa. Dopmyina s
pacuera CHJIbI TPEHHS
cKobxeHus. [Ipumepst
TIOJIE3HOTO MPOSBICHHUS
Tpenus. [Ipsamonunen-
HO€ U KPUBOJIMHEWHOE
JIBUKeHUE. [[BuKeHue
Teja 10 OKPYKHOCTH C
MOCTOSSHHOM MO MOJTYJIIO
cKopocThlo. L{enTpo-
CTPEMUTENBHOE YCKO-
penue. ckyccTBeHHBIE
cnytHuku 3emun. Ilep-
Basg KOCMUYECKasi CKO-
POCTb.

Nmnynec Tena. 3aMKHY-
Tas cuctema ten. Msme-
HEHUE UMITYJIbCOB TeJ
IIPY UX B3aUMOJIEH-
CTBHH. 3aKOH COXpaHe-
Hus umnynsca. Cyni-
HOCTb U IPUMEPHI peax-
THUBHOT'O JABM)KEHUS.
Ha3nauenue, KOHCTpyK-
1S ¥ TIPUHITAT IeH-
CTBHUs pakeTsl. MHOro-
CTYIIEHYATbIE PAKETHI.
Pa6ora cunel. Pabota
CHJIBI TSDKECTH M CHJIBI
ynpyroctu. [loreHnn-
anbHas sHeprus. Kune-
TH4eckas sHeprus. Teo-
pema 00 U3MEHEHUH KU-

CTH Uy = U, (t)

o rpaduKy 3aBUCIMOCTH

v, (t) onpenensiTh CKOPOCTh B
3aJIaHHBI MOMEHT BPEMEHH;
CpPaBHHMBATh TPACKTOPUH, ITYTH,
MepeMeneHus, CKOPOCTH Ma-
STHHUKA B YKa3aHHBIX CUCTEMax
OTCYETa;

JIeJIaTh BBIBOJI O IBUKCHHUH TEJ
C OJJMHAKOBBIM YCKOPEHUEM
pu JEHCTBUHM HA HUX TOJIBKO
CWJIBI TSDKECTH;

OTIPEACIATH IPOMEXYTOK Bpe-
MEHH OT Hadaja paBHOYCKO-
PEHHOTO JBMKCHUS IIApUKa JI0
€ro OCTaHOBKH, YCKOPCHHE
JBUKCHHS IIAPUKa U €r0
MT'HOBEHHYIO CKOPOCTB TITepe;T
yI1apoM O LIUIUH/AP;

U3MEPATH YCKOpEHHe CBOOOI-
HOTO TMaJICHUS;

MIPEJICTaBIATh PE3YIbTAThI U3-
MEpPEHHUU U BBIYUCIIEHUN B BU-
ne Tabnuil U rpaduKoB;
paboTarth B rpymre

pelaTh pacy€THbBIE 337291 C
MIpUMEHEHHEM (POPMYIIbI
ayt?,

S
peniaTh Ka4eCTBEHHBIE U pac-
4y&THBIC 3a/1a41 HA IPUMEHE-
HHUE 3aK0HOB HrroTOHA;
Ha0II01aTh, OIUCHIBATH M 00b-
SICHSATB OTIBITHI, WILTIOCTPHPY-
IOIIIHE CIIPABEIIMBOCTh TPETh-
ero 3akoHa HeroToHa;
W3 3aKOHA BCEMUPHOTO TATOTE-

HUSI BBIBOJIUTH (popmyiTy

— GM-

=
BBIYUCIISITH MOJTYJTb IICHTPO-
CTPEMUTENBHOTO YCKOPEHUS

Sy = voxt +

v .
1o popmyne a = —;
pelIaTh pacueTHbIC U Kade-
CTBCHHELIC 3a/1a41 HaA IIPUMC-
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HETUYECKOH YHEPTHH.
3aKOH COXpaHEHUS Me-
XaHUYECKOH SHEPIUH.

Jlabopamopuvie pabo-
mol

1. Uccnenosanue
PaBHOYCKOPEHHOT'O
NIBUKEHUA 0e3 Hayallb-
HOM CKOPOCTH.

2. N3mepenne
YCKOpPEHUS CBOOOIHOTO
TaJCHMSI.

Temvr npoexmosg
«DKCIEpPUMEHTAIbHOE
IIOATBEPKICHUE CIIpa-
BEJUIMBOCTH YCJIOBHUS
KPUBOJIMHEWHOTO JIBH-
xKeHus ten», «Mcropus
pa3BUTHS UCKYCCTBEH-
HBIX CIYTHUKOB 3eMJIn
U pelaeMsle ¢ UX I0-
MOIIIbIO HAY4YHO-
UCCIIEIOBATENbCKHE 3a-
Jaun»

HEHME 3aKOHA COXPAHEHMUSI
SHEPTUU.

MexaHH4YeCcKHE KoJIe-
0aHMs ¥ BOJIHBI. 3BYK
[Tpumeps! konedaTenb-
Horo asmxkeHus. OOiiue
4epThl Pa3HOOOPA3HBIX
KoJnebanuit. Jlunamuka
Kose0aHuit TOPU30H-
TaJIBHOTO MPYKHUHHOTO
MasTHuKa. CBOOOIHEIC
Kosebaunus, kojaebda-
TEJIbHbIE CUCTEMBI, Ma-
STHUK. BennuuHel, Xa-
pakTepu3yoIIne Koe-
OaTellbHOE JIBHIKCHUE:
aMIUTATY/1a, TIEPUO/I,
gacToTa, (haza xoyueda-
HHI. 3aBUCHUMOCTD IIe-
pHOJIa ¥ YACTOTHI MasIT-
HHKA OT JUIMHBI €70 HHU-
TH. ["apMoHHUYecKue Ko-
nebanus.

13

Onpenenarb KoyiedaTeabHOe
JIBUKCHHE T10 €T0 MPU3HAKAM;
IPUBOIUTH MPUMEPHI KoNleha-
HUMH, TIOJIC3HBIX

Y BPEIHBIX TPOSBIICHUHA PE30-
HaHCa ¥ IyTH YCTPaHEHUS T10-
CJICTHMX, UCTOYHHUKOB 3BYKa,
OIHMCHIBAThH JIMHAMUKY CBOOOI-
HBIX KOJICOAHUH TIPYKUHHOTO
M MaTeMaTHYECKOrO MasiTHU-
KOB, MEXaHU3M 00pa3oBaHUs
BOJIH;

3aIUChIBaTh (POPMYITy B3aUMO-
CBSI3M ITEPHOJIa ¥ YACTOTHI KO-
s1e0aHuUl; B3aUMOCBSI3H BEJIH-
YHH, XapaKTePU3YIOIIHNX YIIPY-
TH€ BOJIHEL;

OOBSCHATE: IPUINHY 3aTyXa-
HHS CBOOOIHBIX KOJIeOaHuI; B
YeM 3aKJIF0YaeTCsl SIBJICHUE Pe-
30HAHCa; HAOIIOJAEMBIH OIIBIT

1,538
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[IpeBpaiieHue Mexanu-
YECKOM YHEPTHUM KOJIe-
0aTeabHON CUCTEMBI BO
BHYTPEHHIOI0. 3aTyxa-
olue Koyiebanus. Boi-
HYX/IEHHBIE KOJIeOaHusl.
YacroTa ycTaHOBUB-
IIMXCS BBIHYKJICHHBIX
KoseOaHuil. Y cnoBus
HACTYIUICHUS U pu3nde-
CKasl CYIIHOCTb SIBJICHUS
pe3oHaHca. Y4er pe3o-
HaHCa B MPAKTHUKE.
Mexanu3m pacnpocrpa-
HEHUs yIPYrux Kojeba-
HUl. Mexannyeckue
BosHEL. [lonepeunsie u
IIPOJIOJIbHBIE YIIPYTHE
BOJIHBI B TBEP/IBIX, JKU/I-
KHMX ¥ Ta3000pa3HbIX
cpenax. XapakTepucTu-
KM BOJIH: CKOPOCTb,
JUTMHA BOJIHBI, 4acTOTA,
NepHoJ] KoJleOaHH.
CBs13p MEXly 3 TUMU
BenmurHaMu. McTounu-
KM 3ByKa — Tela, KO-
Ne0ITIOIIHUECs C YacTo-
Tor 16 I'm — 20 kI'm.
VYbTpa3Byk U HH}pa-
3BYK. DXoJloKalus. 3a-
BUCHUMOCTb BBICOTBI
3ByKa OT YacTOTHI, a
IPOMKOCTH 3ByKa — OT
aMIUIATY bl KOJIeOaHU
U HEKOTOPBIX IPYTHX
npudrH. TeMOp 3ByKa.
Hanuune cpensr — He-
00X0IMMO€ YCIIOBHE
pacnpoCcTpaHEeHus 3BY-
ka. CKOpOoCTb 3ByKa B
pasnuuHbIX cpenax. Or1-
paxxeHue 3ByKa. 9Xo.
3BYKOBOM pE30HAHC.

Jlabopamopuas paboma
3. UccnenoBanue 3aBu-

10 BO30YXKIECHHUIO KoJIeOaHUI
OJIHOTO KaMepTOHA 3BYKOM,
HCITYyCKaeMbIM JAPYTHUM KaMep-
TOHOM TaKOM K€ YaCTOTHI; IO~
YeMy B ra3ax CKOPOCTh 3ByKa
BO3pacTaeT ¢ MOBBIIICHUEM
TEeMITepaTyphl;

Ha3bIBaTh: YCIOBHE CYIIECTBO-
BaHMsI HE3aTyXaKIIMX Kojieha-
HUH; QU3NYCCKHE BEINYNHBI,
XapaKTEePU3YIOLIUE YIIPYTHe
BOJIHBI; TMAIIa30H YacTOT 3BY-
KOBBIX BOJIH;

pasnuyaTh MOMEPEYHbIE U TPO-
JOJbHBIE BOJIHEIL,

IPUBOJAUTH OOOCHOBAHHS TOTO,
YTO 3BYK SIBJIICTCS MPOAOIIb-
HOM BOJTHOI;

BBIIBUTaTh THIIOTE3bI: OTHOCH-
TEJILHO 3aBUCUMOCTHU BBICOTBI
TOHA OT YaCTOThI, a TPOMKOCTH
— OT aMIUTUTY/IbI KOJIeOaHU
HMCTOYHHKA 3BYKa; O 3aBUCUMO-
CTH CKOPOCTHU 3BYyKa OT
CBOMCTB Cpeibl U OT €€ TeMIIe-
patypsbl;

MPUMEHSTH 3HAHUS K PEIICHUIO
3aj1a4;

MIPOBOJAUTH SKCIIEPUMEHTAITb-
HOE HCCJIE0BaHNE 3aBUCHMO-
CTH IepuoJia KosuebaHuil npy-
YKUHHOIO MasgTHUKA OT M u K;
HU3MEPSITH )KECTKOCTh MPYKH-
HBI,

MMPOBOJIUTH MCCIICIOBAHUS 3a-
BHCHUMOCTH TepHoja (4aCTOTHI)
Kojie0annii MagTHHUKA OT JJIH-
HBI €TO HUTH,

MPEACTABIATH PE3YJIbTATHI U3-
MEPEHUM U BHIYUCIICHUHN B BU-
Jle TaOJIHII;

paboTath B rpyIIe;

CITyIIaTh OTYET O pe3ybTaTax
BBITIOJTHEHUS 33/IaHUS-TTPOEKTA
«OnpeneneHre Ka4eCTBEHHON
3aBUCUMOCTH NIEPHO/JIa KOJjle-




OcCHOBHEIE

Ko
Kon I HalpasJe-
-BO OcHoBHbIE BUBI ACITEIBHO- | HHS BOCIIHU-
Pasznen Tembl BO .
qa- ua CTH 00y4aronmxcs TaTEeIbHOMN
COB JesITeNIbHO-
COB
CTH
CUMOCTH IIEpUO0/Ia U Ya- 0aHMif MaTeMaTHYeCKOTro Ma-
CTOTBI CBOOOTHBIX KO- SITHUKA OT YCKOPEHUS CBOOO/I-
nebaHuil MasiTHUKA OT HOTO MaJICHUSY;
JUTUHBI €TO HUTH. CIIYIIATh JOKJIAT «YIbTPa3BYK
U UHPa3BYK B IPUPOJIE, TEX-
Temwvl npoexmos (bpassyx B npupoxe,
HUKE U MEIHMIIMHEY, 33]1aBaTh
«OrnpeneneHue kaue-
. BOMNPOCHI U MPUHUMATh y4a-
CTBEHHOW 3aBUCUMOCTHU
. CTHE B O0CYX/IEHUH TEMBI
repuoia KojiebaHui
MPYXKUHHOTO MasiTHUKA
OT MaccChlI Tpy3a 1 JKeCT-
KOCTH TPY>KUHBI,
«OrnpeneneHue Kaue-
CTBEHHOM 3aBUCHMOCTHU
repuo/ia KojiebaHui
HUTSHOTO (MaTeMaTuye-
CKOT'0) MasiTHUKA OT Be-
JTUYUHBI YCKOPEHUS
CBOOOIHOTO MaJCHH,
«YnpTpa3Byk u uHpa-
3BYK B MPUPOJIC, TEXHU-
K€ U MEJUIIMHE»
Dek- 23 | DJIeKTPOMATHUTHOE 23 | Jlemate BBIBOABI O 3aMKHYTO- 3,5,6
TpoMar- noJjie CTH MAarHUTHBIX JMHUA U 00
HUTHBIC W cTouyHNKH MarHUTHOTO 0CJa0JIeHUH TIOJIA C YAaJICHHEM
SIBIICHUS nosist. ['unote3a Amme- OT MIPOBOJHHUKOB C TOKOM,;

pa. I'padpuueckoe n300-
paxeHue MarHUTHOTO
noJist. JImaum HeomHo-
POIHOTO U OAHOPOIHO-
'O MAarHUTHOTO ITOJIS.
CBs13b HanpaBIICHUS JIH-
HUM MarHUTHOTO MOJIS
TOKA C HallpaBJIEHUEM
TOKa B MPOBOJIHUKE.
[TpaBuio OypaBuuka.
[IpaBuino npaBoi pyku
JJIs cojeHounaa. Jei-
CTBUE MardHUTHOI'O MOJIS
Ha MPOBOJIHUK C TOKOM
Y Ha JBWXKYIIYIOCS 3a-
PSYKEHHYIO YacCTHUILY.
[TpaBuio neBoit pyku.
WNHnyk1ys MarHuTHOTro
nojsi. Moayiib BEKTopa
MAarHUTHOM MHIYKLIHH.
JImHMM MarHuTHOM WH-

HaAOJIIOIaTh U OIKMCHIBATH OIIbI-
ThI, TOATBEPKIAIOIINE TIOSIB-
JICHWE DJICKTPUYECKOTO TIOJIS
Ipyd M3MEHEHHWH MAarHUTHOTO
I10JIS1, ¥ JIeJaTh BBIBOJIBL;
HAOII0IaTh: B3aUMOJICHCTBUE
ATIOMHHHUEBBIX KOJIEI[ C MarHu-
TOM, SIBJICHHE CAMOWHJIYKIIHH,
OITBIT TI0 M3TYYCHHUIO U TIPHEMY
3JIEKTPOMArHUTHBIX BOJIH;
CBOOOJIHBIE  DJIEKTPOMArHUT-
HBIE KOJIEOAHHS B KOJeOaTElIb-
HOM KOHTYpE; pazjoxkeHue Oe-
JIOTO CBETa B CIHEKTp MPHU €ro
MIPOXOXKJICHAH CKBO3b TMPU3MY
U TIoJTydeHHe OesIoro cBeTa ITy-
TEM CJIOXCHHS CHEKTPaTbHBIX
LIBETOB C IIOMOIILIO JIMH3BI,
CIUIOITHOM HW  JIMHEHYaThie
CHEKTPBI HCITyCKaHUS;
dhopmynupoBaTh MPaBUIIO TIpa-
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QyKUUU. 3aBUCUMOCTh
MarHMTHOI'O IIOTOKa,
MIPOHU3BIBAIOILIETO
Iiouiaib KOHTypa, OT
IJIOIIA AU KOHTYpa, OpHU-
€HTalUU [IJI0OCKOCTH
KOHTYpa 10 OTHOLLIE-
HUIO K JIMHUSIM MarHuT-
HOM UHAYKIMHU U OT MO-
IyJisl BEKTOpa MarHuT-
HOM MHAYKIIUU MarHuT-
HOTO MOJIS.

Omnbrtel @apanes. [Ipu-
Y1HAa BOSHUKHOBEHUS
WHJYKIHOHHOT'O TOKA.
Ornpenenenue sSBICHUS
3JE€KTPOMArHUTHON MH-
nykuuu. Texnuyeckoe
IIPUMEHEHHUE SBJICHMUS.
Bo3HukHOBEHUE HH-
IOYKIIMOHHOTO TOKa B
AITIOMUHHEBOM KOJIbIIE
IIPY U3MEHEHHUHU ITPOXO-
JSIIIETO CKBO3b KOJIBLIO
MarHMTHOIO IIOTOKA.
Onpenenenue HanpaBs-
JIEHUS! UHYKIIUOHHOT O
Toka. [TpaBuiio Jlenua.
SIBneHust caMOMHIYK-
nuu. THIyKTUBHOCTS.
DHeprusi MarHuTHOTO
noJisg Toka. [lepemen-
HBII JJIEKTPUYECKUI
TOK. DJIEKTpOMEXaHNYE-
CKUU MHIYKIIMOHHBIN
re’epaTop (Kak mpuMmep
— TUJpOTEHEepaTop).
ITorepu >HEepruu B
JIDII, ciocoObl ymMeHb-
uieHust noreps. Hazna-
YEHUE, YCTPOUCTBO U
MIPUHLIMI JEHCTBUSA
TpaHcopmaTopa, ero
IIPUMEHEHHE IIPU TIEpe-
Jla4ye JIEKTPOIHEPTUU.
DIEKTPOMarHuTHOE I0-

BOI pyKH JJIsl COJICHOUA, Mpa-

BUIO OypaBuHKa, IPaBHIIO
Jlenna;
OTIpeNIeNATh HarpaBJeHUE

3JIEKTPUYECKOTO TOKa B IPO-
BOJHUKAaX M HaIlpaBJICHUE JIU-
HUH MarHuTHOTO oJIf;
HANpaBJIEHUE CHIIbI, JEHUCTBY-
IOIIEH Ha JJIEKTPUYECKUH 3a-
psAl, IBIKYIIMICS B MarHuT-
HOM II0JIe, 3HaK 3apsajla H
HaIlpaBJICHUE [JBUJKCHHs 4a-
CTHULBI;

3anuceIBaTh (HOPMYITy B3aHMO-
CBA3M MOJYJsl BEKTOpa Mar-
HUTHON WHIYKIIUM MarHUTHO-
ro mons ¢ moaynem cuibl F,
JICUCTBYIOIIEH Ha MPOBOJHUK
amaHOM |, pacmonoeHHbII
NEPIEHANKYIJIIPHO JTUHUSM
MarHUTHOM HMHAYKIHWH, U CH-
Jo¥i ToKa | B MPOBOHHUKE;
ONMCHIBATh 3aBUCHUMOCTb Mar-
HUTHOTO MOTOKa OT MHIYKIUU
MarHUTHOTO IIOJI, IPOHU3BI-
BAIOLIETO IUIONIaAb KOHTYpaA, U
OT €ro OpUEHTalUu IO OTHO-
UICHUIO K JIMHUSM MarHUTHOM
UHIYKUUW; pa3iduusl MEexXIy
BUXPEBBIM JJIEKTPUUECKUM U
3JEKTPOCTATHYECKUM TOJISIMH;
IPUMEHATh MpaBWiIo OypaBuu-
Ka, MPaBWJIO JIEBOM PYKH; Mpa-
BWIO JIeHIIa 1 TpaBUIIO ITPaBOU
pyKu JUTSL onpeeneHus
HaIpaBJIEHUs HWHIYKIHMOHHOTO
TOKA;

pacckasbIBaTh 00 yCTPOHCTBE U
MIPpUHIUIIE JEHUCTBHS TIeHepa-
TOpa IEPEMEHHOrO0 TOKa; O
Ha3HA4EeHWHM, YCTPOWCTBE W
NPUHLMIIE JIEHCTBUS TpaHC-
¢bopmaTropa U €ro mnpUMEHe-
HUM; O IPUHLIMIAX PATUOCBS3H
U TEIEBUICHUS;

Ha3bIBaTh CIOCOOBI YMEHBIIIe-
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JIe, €ro HCTOYHUK. Pa3-
JTUYUE MEXYy BUXPE-
BBIM DJICKTPUYECKUM U
3IEKTPOCTATUUECKUM
MOJISIMU. DJIEKTpOMar-
HUTHEIC BOJIHBI. CKO-
pPOCTB, MONIEPEYHOCTbD,
JUTMHA BOJIHBI, IPUYMHA
BO3HUKHOBEHHUS BOJIH.
[Tonyyenue u peru-
CTparus JIeKTpoMar-
HUTHBIX BOJH. BrICOKO-
YaCTOTHBIE AJICKTPO-
MarHuTHBIC KOJIeOaHusI
M BOJIHBI — HEO00XOM-
MBIE CPEJICTBA JIs OCY-
IIECTBJICHUS PAJTUOCBSI-
31.

KonebarenpHbli KOH-
TYp, IOIYy4YEHUE K-
TPOMAarHUTHBIX KoJieba-
Hui. Popmyna Tomco-
Ha. biok-cxema nepe-
JAIOIIET0 U MMPUEMHOTO
YCTPOMCTB ISl OCY-
IIECTBJICHUS PAUOCBSI-
3U. AMIUIUTYAHAs
MOYJISIIUS U
JNETEKTUPOBAHUE
BBICOKOYACTOTHBIX
KOJICOaHMIA.
WNurepdepentus u nu-
(dpakmus ceera. Ceer
KaK 4aCTHBIN Cy4yan
AJIEKTPOMArHUTHBIX
BOJIH. JInama3oH BUIH-
MOTO W3JIYYCHHS Ha
LIKAJIE AJIIEKTPOMATHUT-
HEIX BOJH. YacTHuIls!
3JE€KTPOMArHUTHOTO
n3y4yeHus: — GOTOHBI
(xBaHTHI). SIBNIEHNE
nucnepcuu. Paznoxe-
HHe 0eJIoro cBeTa B
cnektp. [lonmydaenne Ge-
JIOTO CBETA MYTEM CJIO-

HUSI TIOTEPh BJEKTPOIHEPIUU
IIpH Tepeaye ee Ha OobInue
paccTosiHusA, pa3juyHbIe aua-
Ma30Hbl  3JIEKTPOMATrHUTHBIX
BOJIH, YCJIOBHsS O0Opa3oBaHUs
CIUIOIIHBIX W  JIMHEWMYaThIX
CIIEKTPOB UCITYCKaHUSI;
OOBSCHATh M3Jy4eHHUE U IIO0-
IJIOIIEHUE CBETa aTroMaMHu |
MIPOUCXOXKJICHUE JIMHEHMYaThIX
CIEKTPOB Ha OCHOBE MOCTYJa-
TOB bopa;

MIPOBOJUTH HCCIIEI0BATEIIb-
CKMH DKCIEPUMEHT [0 U3y4e-
HUIO SIBJICHUS AJICKTPOMArHUT-
HOM MHYKITUH;
aQHaJIM3UPOBaTh  PE3YJIbTAThI
SKCIIEPUMEHTA U JIeNIaTh BHIBO-
JIBl;

paboTaTh B rpyImime;

caymarh Aokiaasl «Pa3putue
CPEICTB M CIOCOOOB Tepeaaun
uH(opmMaIuu Ha JajJeKue pac-
CTOSIHUSI C JIPEBHUX BpPEMEH U
IO HamMux JHeW», «Meton
CHEKTPAJIbHOTO aHalIM3a U €ro
NPUMEHEHNE B HAyKE U TEXHU-
Ke»
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KEHHUSI CTIEKTPATbHBIX
uBeToB. 1{Bera Te.
Hasznauenue u yctpoii-
CTBO crieKTporpada u
crekTpockona. Turbt
ONITUYECKUX CIIEKTPOB.
CmutoniHoi U nuHenva-
TBIC CIIEKTPBI, YCIOBHS
ux nonyuenus. Criek-
TPBI UCITYCKAHMSI H T10-
riomenus. CriekTpaib-
HBIN aHaM3. 3aKOH
Kupxroda. Atombr —
WMCTOYHUKHU U3ITyICHUS
Y TIOTJIOICHHUSI CBETA.
OOBbsicHEeHHE U3ITydeHUS
Y TIOTJIOIICHHUSI CBETa
aTOMaMH U TIPOUCX K-
JICHUS] TMHEHYaThIX
CIIEKTPOB HAa OCHOBE
noctynaroB bopa.

Jlabopamopusie pabo-
mol

4. N3yuenue sBie-
HUS DIIEKTPOMArHUTHON
WHYKIIAH.

5. Habmonenue
CIUIOIIHOTO Y JIMHEWYa-
TBIX CIIEKTPOB UCITyCKa-
HUSL.

Temwvl npoexmos
«Pa3BuTHE CpEACTB U
croco0o0B nepegaun
nH(pOopMaIuy Ha Jaje-
KHE pacCTOSHUSA C JPEB-
HUX BpPEMEH M JI0 HAITUX
IHEeH», «MeTos cIek-
TPaAJILHOTO aHANu3a U
€ro MpUMEHEHUE B
HAyKe W TEXHUKE

Ksauro-
BEIE SB-
JIEHUA

16

Crtpoenue atoma u
aTOMHOTIO siApa
CrnoxHbIi cocTaB pa-
JMOAKTHBHOTO M3ITyde-
HUS, O-, B- ¥ Y-4aCTHIIBI.

16

OnuceiBath: ombITH Pe3ep-
(dhopnaa mo oOHapYyKEHUIO
CJIO)HOTO COCTaBa PaInoaK-
TUBHOT'O U3JTy4EHUS H T10 UC-
CJICOBAHHIO C TOMOIIBIO pac-

2,4,5,8
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Monens atoma Tomco-
Ha. OmbiTel Pesepdopaa
10 PACCESHUIO O~
yactul. Imanerapuas
Mojenb aroMa. [pe-
BpalleHus saep Mnpu pa-
JMOAKTUBHOM pacrae
Ha IIpUMeEpe o-pacraja
paaus. O603HaueHue
sIIep XUMUYECKUX DJie-
MEHTOB. MaccoBoe u
3apsA/I0BOE YKCIia. 3aKOH
COXpaHEHUs1 MacCOBOI'O
quclia 1 3apsijia Ipu pa-
JIMOAKTUBHBIX MPEBpa-
mennax. Haznadyenwme,
YCTPOMCTBO ¥ HPUHLIMIT
JICWCTBUSA CUCTUMKA
I'eiirepa u xamepsbl
Buiibcona. BeibuBanue
0-4aCTULIAMH MPOTOHOB
U3 gJIep aToma a3ora.
Habmtonenue gororpa-
(uii 06pa3oBaBIIUXCS B
kamepe BunbcoHa tpe-
KOB YacTHll, y4acTBO-
BaBLUMX B SJICPHOU pe-
akuuu. OTKpbITHE U
CBOMCTBA HEUTPOHA.
IIpoTOHHO-HENTPOHHAA
MoJenb anpa. Puznye-
CKHI CMBICTT MaCCOBOT'O
1 3apsiI0BOTO YHCEN.
Oco6eHHOCTH SAEPHBIX
cui. M3oToms!.
DHeprus cBs3u. BHyT-
PEHHSISI SHEPTHUS aTOM-
HBIX siiep. B3aumocBsizb
Macchl ¥ 3Heprun. Jle-
ekt Macc. Brinenenue
WJIH TIOTJIOIEHUE DHEp-
TUU B SIJIEPHBIX PEAKIU-
sx. Mognens nponecca
JIeJIeHUS Sipa ypaHa.
Brinenenue sHeprum.
YcnoBus npoTeKaHus

CEesTHUS 0-4aCTUIl CTPOCHUS
aToOMa; IPOLECC IEIEHHUS s1ipa
aToMa ypaHa;

OOBSICHATH CYTh 3aKOHOB CO-
XpaHEHHUs1 MaCCOBOT'0 YKCIa U
3apsija pu paguoaKTUBHBIX
IPEBPAICHUSIX;

OOBSICHATH (PU3UUECKUI CMBICTT
MOHSITUIA: SHEPTUS CBSI3HU, Jie-
(bexT mMacc, IermHas peaxius,
KpUTHYECKas Macca;
IPUMEHATH 3aKOHBI COXpaHe-
HUSl MAaCCOBOTO YKCJIa U 3apsiaa
IIPM 3aIlMCH YPaBHEHUH A1EP-
HBIX PEaKIIN;

HA3bIBATh YCJIIOBHS MPOTEKAHUS
yIpaBIsieMOi LIEMTHOM peak-
LIUH, IPEUMYIIECTBA U HEAO-
cratku ADC nepen Apyrumu
BHUJIAMU DJIEKTPOCTAHIINM,
YCIJIOBHSI IPOTEKAHUS TEPMO-
SIZIEPHON PEAKIINH;

Ha3bIBaTh (PU3NYECKUE BEIIU-
YMHBIL: OTJIOLIEHHAS /1032 13-
JTy4eHusi, Koa(HUIMEeHT Kaue-
CTBa, SKBUBAJICHTHAas 7034, Ie-
puoJ nonypacnaja;
paccka3bIBaTh O Ha3HAYEHUH
SIIEPHOTO PEAKTOpa HA MEI-
JIEHHBIX HEUTPOHAX, €r0
YCTPOMCTBE U MPUHIUIIE JEH-
CTBUS;

MIPUBOUTH IPUMEPHI TEPMO-
SIIEPHBIX PEaKIIMii;

MIPUMEHATH 3HAHUS K PEIICHUIO
3a/1ay;

OIICHUBATH 10 TpadUKy Mepu-
0]1 ToJTypacnajia npoayKTOB
pacnana paJoHa;
MPEACTaBIATh PE3YJIbTATHI U3-
MEpEHHUH B BHJIC TAOJIHII;
paboTaTh B TpyIIIE;

ciymath nokiajn «HeratusHoe
BO3/ICMCTBUE pa/IaALINN HA KU-
BbIE OPTaHU3MBI U CIIOCOOBI
3alllUTHl OT HEE)




Paznen

TeMmbl

COB

OCHOBHbBIE BHJIbI JICATECIHHO-
CTH 00y4aronmxcs

OcHOBHEBIE
HarpasnJe-
HHS BOCIIH-
TaTeIbHOMU
eI TeIILHO-
CTH

YIPaBIISIEMOH LIETTHOM
peakuuun. Kputnaeckas
macca. Hasnauenme,
YCTPOMCTBO, IPUHLIMIT
NEUCTBHUS SIEPHOTO pe-
aKToOpa Ha MEJJICHHBIX
HerTpoHax. [Ipeobpazo-
BaHHE PHEPTUU SJEP B
3IEKTPUUYECKYIO IHEP-
ruto. [Ipeumyiecrsa u
Henocratku ADC nepen
JIPYTUMU BUJIAMU DJICK-
TPOCTaHIIM.
buonorunueckoe neit-
cTBue paauanuu. dusu-
YECKUE BEJIMYUHBI: T10-
[JIOUIEHHAs 71032 U3Jy-
YeHus1, KA HUIHEHT
KauecTBa, SKBUBAJICHT-
Has 103a. Bnusaue pa-
JTMOAKTHUBHBIX U3JTyue-
HHI Ha )KUBBIE Opra-
Hu3Mel. [lepuoa nomy-
pacraja paauoaKkTHB-
HBIX BEIIECTB. 3aKOH
PaIMOaKTUBHOTO pacria-
na. CriocoObl 3aIIUTHI
OT paaranuu. Y CIIOBUS
MPOTEKAHUS U IPUMEPDI
TEPMOSIAEPHBIX peak-
uuii. Beigenenue sHep-
TUU U MIEPCIIEKTUBEI €€
ucnoJib3oBanus. HMc-
TOYHUKHU SHEPTUU
CoJIHIIa U 3BE3]I.

Jlabopamopuvie pabo-
mol
6. W3yuenue nene-

HUS sIIpa aTOMa ypaHa
no otorpaduu TPEKOB.
7. N3yuenue tpe-
KOB 3apsDKEHHBIX Ya-
CTHII TIO TOTOBBIM (pOTO-
rpadusaM (BBIOJIHACTCS
oMa).




OcCHOBHEIE

Ko
Kon I HalpasJe-
-BO OCHOBHBIC BUJIBI ICATEITLHO- | HUS BOCITH-
Pasznen Tembl BO .
qa- ua CTH 00y4aronmxcs TaTEeIbHOMN
COB JesITeIbHO-
COB
CTH
Tema npoexma
«HeratusHoe Bo31eH-
CTBHE paauanuu (HOHH-
3UPYIOLIUX U3Ty4YEHU)
HAa JKUBBIC OPTaHU3MBI U
CIOCOOBI 3aIIUTHI OT
HEey
Crpoe- 7 | CTpoeHue u 3BOIIOIUS 7 | Habmogate crnaiias! uimm ¢o- 2,3,5,6
HUC U Bcenennoit torpaduu HeOECHBIX 00BEK-
3BOJIIO- CocraB CoyiHEUHOI cH- TOB;
s Bee- crembl: CoJHIIE, BOCEMb Ha3bIBaTh TPYIIBI O0BEKTOB,
JICHHOU OOJIBIINX TUIAHET Bxo1IMX B COJTHEUHYIO CH-

(1IecTh U3 KOTOPBIX
HMMEIOT CIIyTHUKH ), TISITh
IJIaHET-KapJIMKOB, acTe-
pOUIbI, KOMETHI, M€-
TeopHsle Tena. Dopmu-
poBanue ComHeYHOM
CUCTEMBI. 3eMJIs U IUIa-
HETbI 36MHOMW T'PYIIIBI.
OOUIHOCTB XapaKTepHu-
CTHUK TUJIaHET 36MHOM
rpyniel. [lnanersr-
ruradTbl. CIIyTHUKH U
KOJIbLIa [IJIaHeT-
TUTAHTOB.

Mansie Tena Conneu-
HOW CHCTEMBI: aCTEPOU-
JIbl, KOMETBI, METEOP-
Hble Tena. O0pa3oBaHue
XBOCTOB KoMeT. Paau-
anT. Mereopur. bonma.
ComHiie u 3Be3/bl: CIo-
ucTas (30HHas1) CTPyK-
Typa, MArHUTHOE TIOJIE.
Hcrounuk sHeprun
Connua u 3Be31 — Ten-
J10, BBIJICTISIEMOE TIPH
MPOTEKAHUU B UX
HeJpax TePMOSACPHBIX
peakuuii. CTaguu 3Bo-
oy CoHia.
lNanaxktuku. Meraranak-
THKa. Tpu BO3MOXKHBIE
MOJIeJIM HeCTallMOHap-
Hou Bcenennoi, npen-

CTeMy; IPUYMHBI 00pa30BaHuUs
msted Ha ConHIe;

MIPUBOJIUTH IPUMEPHI U3MEHE-
HHS BHJa 3BE€3JHOr0 Heba B
TE€YEHUE CYTOK;

CpPaBHHUBATH IJIAHETHI 3eMHOMN
TPYIIIbI; TUIAHETHI-TUTAHTHI;
aHAJIM3UPOBaTh QoTorpaduu
WIH CJaibl miaHeT, GoTorpa-
(uun comHEeYHON KOPOHBI U 00-
pa30BaHUii B HEW;

OMHCHIBaTh oTorpaduu mMa-
761X Tell COMHEYHOM CUCTEMBbI;
TPHU MOJIETIN HECTAIMOHAPHOU
Bcenennon, npeanoxeHHbIe
®puaMaHoM;

O0BSACHATH HUBNYECKHUE TIPO-
1I€CChI, MPOUCXOIAIINE B
Heapax ConHIA U 3BE3/; B UEM
MIPOSIBIISIETCST HECTAI[MOHA-
HOCTh BceenenHoii;
3alMChIBATh 3aKOH Xab0ua;
JIEMOHCTPHUPOBATH MPE3CHTA-
UM, Y9aCTBOBATh B O0CYXKIe-
HUHU MPE3CHTAINI




OcHOBHBIE
Ko
Kon - HalpasJe-
-BO OcHoBHbIE BUBI ACITEIBHO- | HHS BOCIIHU-
Pasznen Tembl BO .
qa- o CTH 00y4aronmxcs TaTEeIbHOMN
COB JesITeNIbHO-
COB
CTH
J0KEeHHbIE A. A.
®puamaHoM. DKcniepu-
MEHTaJIbHOE MOTBEP-
xjeHue Xab01oM pac-
mpenusi BeeneHHo.
3akon Xa0b6ma.
Temwvl npoexmos
«EcTecTBeHHBIE CITYT-
HUKH IIJIaHET 3eMHOMN
rpynms», «EcrecTBeH-
HbIE CITyTHHUKU IJIAaHET-
THUTaHTOBY
00600- 4 | IloBTOpeHue 4 1,4,7
Hiao1ee
MOBTO-
peHue
Htoro 102
COI''TACOBAHO COI''TACOBAHO

HpOTOKOH 3accaaHus METOJUYCCKOTO
O6’I)€I[I/IHCHI/I$I quTeneﬁ CCTCCTBCHHOHAYYHOTI'O

LUK

ot 29 aBrycra 2023 r. Nel

PykxoBonurens MO

O.A. Mopo3

3aMecTUTEIb AUPCKTOpa

29 aprycra 2023 1.

E.E. Bunorpanosa




