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Pabouas mnporpamMma pa3paboraHa Ha OCHOBE TpeOOBaHMUN K pe3ylbTaTaM OCHOBHOM
o0pa3oBaTenpHOM  MpOrpaMMbl  OCHOBHOTO  obOmiero  oOpazoBanmsi MBOY  «Cpennsis
o0meobpaszoBarenbHast mkojia Ne9y ¢ yu€tom mporpamm, BKIFOUEHHBIX B €€ CTPYKTYDPY.

HJIaHPIpyeMbIe pe3yjabTaTbl OCBOEHHUA y‘lEGHOI‘O npeameTa

Uzyuenue yuebHOro mpenMera «®Pusuka» MO JaHHOW MporpaMme CrocoOCTBYET
(GOPMUPOBAHHUIO Yy YyYANIMXCSA JIMYHOCTHBIX, METANPEIMETHBIX H MPEAMETHBIX pPe3yIbTaTOB
oOyueHus, COOTBETCTBYIOIIUX TPeOOBaHUSIM (elepalibHOTO TOCyIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO OOIIEro 00pa3oBaHMs.

®I'OC 00O ycranaBiauBaeT TpeOOBAHMS K pe3yJbTaTaM OCBOCHUS 00YJArOITUMUCS OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMBbI OCHOBHOTO 00IIIEro 00pa3oBaHMs:

JIMYHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCS K CAaMOPa3BUTHIO U
JUYHOCTHOMY  CaMOONPEACICHUI0, C(HOPMHUPOBAHHOCTb WX MOTHUBAlMM K OOYYEHUIO U
L[EJICHANIPABICHHON I103HABATEIbHONW JIEATEIbHOCTH, CHUCTEMbl 3HAUMMBIX COLHUAIbHBIX U
MEXKJIMYHOCTHBIX OTHOIICHHH, IEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTPKAIOIIUX JIMYHOCTHBIC W
rpa)xIaHCKHE MO3UIHNH B ACSITEILHOCTH, COIIMAIbHBIE KOMIIETEHIIUHU, TPABOCO3HAHUE, CIIOCOOHOCTD
CTaBHTH IEJI M CTPOUTH )KHU3HECHHBIC IIAHBI, CITOCOOHOCTh K OCO3HAHHUIO POCCUNMCKON HICHTUIHOCTH
B MOJIUKYJIBTYPHOM COLINYME;

MeTanpeaMeTHbIM, BKIIOYAIOIIMM OCBOCHHBIC 00YJAIOIIUMUCS MEKIIPEJIMETHBIC TOHATHS U
yHHUBEpCalbHble Yy4eOHbIE JIEHCTBUS (pEerylsATUBHbBIC, [O3HABATENbHBIE, KOMMYHHKATHBHBIC),
CHOCOOHOCTh HX HCIOJIB30BaHHUS B YUeOHOW, IO3HABATEIBHOM W COLMAIBHOM TMPAKTHKE,
CaMOCTOSITENILHOCTh TUTAHUPOBAHHST M OCYHICCTBICHHS YYEOHOW NESATETBHOCTH M OpTaHU3aIHU
y4eOHOro COTpYJHHUYECTBA C TMEJAaroraMM M CBEPCTHUKAMH, MOCTPOSHUE WHAUBHUYaIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

NMpeIMeTHBIM, BKIIIOYAIOIIUM OCBOCHHBIE OOYYaIOUIMMHCS B XOJ€ H3Y4YCHHsS Y4eOHOTro
npenMeTa yMeHHs, crienuduueckue JUisl JAaHHON MPEIMETHOW 00JIacTH, BUIBI JEATSIBHOCTH IO
MOJIYYEHHUIO0 HOBOTO 3HAHUA B paMKax y4eOHOTro mpeaMeTa, ero npeoOpa3oBaHUIO U MPUMEHEHHIO B
Y4eOHBIX, Y9eOHO-TIPOCKTHBIX U COMMATBHO-TTPOSKTHBIX CUTYAIUAX, ((OPMHUPOBAHKE HAYYHOTO THUTIA
MBIIJICHHS], HAYYHBIX MPEICTABICHUN O KITFOUEBBIX TEOPUSX, TUIAX U BUIaX OTHOIIECHUH, BIaJCHIE
HayYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMY ITOHSATUSIMHU, METOJAAMH U TPHEMAaMHU.

JInyHOCTHBIE Ppe3yJbTaThl OCBOEHHMSI OCHOBHOIi 00pa3oBaTe/ibHOW NPOrpaMMbl
OCHOBHOI'0 00111ero 00pa3oBaHus:

1) BocmHMTaHWE POCCUHCKON TPaKAaHCKOW HIACHTHYHOCTH: MATPHOTH3MA, YBAKEHHUS K
OteuecTBy, MpONIIIOE M HACTOSIIEE MHOTOHALMOHAIBHOTO Hapoaa Poccuu; oco3HaHue CBOe
STHUYECKON MPUHAANIEKHOCTH, 3HAHUE UCTOPHH, S3bIKa, KYJIbTYphl CBOETO Hapoj]a, CBOETrO Kpasd,
OCHOB KYJIBTYpPHOTO Haclienusi HapoaoB Poccum W yernoBeuecTBa; YCBOEHHE T'yMaHHCTHYECKHX,
JEMOKPAaTUYECKIX M TPaJWLMOHHBIX LIEHHOCTeH MHOTOHAIMOHAIBHOTO POCCHUHCKOTrO O0INecTBa;
BOCITUTaHHE YyBCTBAa OTBETCTBEHHOCTH H JI0JITa Iepe PonHOM;

2) dopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH,
0o0yJaroImmxcsi K CaMOpPa3BUTHIO U CaMOOOpPa30BaHUI0O HAa OCHOBE MOTHBAllUU K OOYYCHHIO M
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U TOCTPOCHHUIO NaNbHEWIEH HHIWBUIYaTbHOU TPACKTOPHUH
oOpa3zoBaHus Ha 0a3e OPUEHTHPOBKH B MUpPE Mpodeccuid U Mpo(ecCHOHANBHBIX MPEANOYTEHHH, C
yU4EeTOM YCTONYMBBIX I[IO3HABATEIbHBIX HWHTEPECOB, a Takke Ha OCHOBE (OPMUPOBAHUS
YBAXXHUTEILHOTO OTHOIIECHUS K TPY/TY, PA3BUTHS OIBITA YIACTHS B COIMATBHO 3HAYUMOM TPY/IC;

3) popMupoBaHUEe 1ETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAyKU U OOIIECTBEHHON MPAKTHKY, YIUTHIBAIONIETO COMAIBHOE, KYJIBTYPHOE, SI3bIKOBOE,
JTYyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPa;

4) (dopMHpOBaHHE OCO3HAHHOTO, YBRXKHTEIBHOTO M JOOPOKENATEIBHOTO OTHOIICHHS K
JIPYTroMy 4elOBeKY, er0 MHEHHIO, MUPOBO33PEHHIO, KYIbTYPE, SA3BIKY, BEPE, TPaXTaHCKOW MO3UIIH,
K ICTOPUH, KYJIbTYPE, PEIIUTHH, TPAIUIUAM, sI3bIKaM, IEHHOCTSIM Hapo10B Poccuu 1 Hapo10B Mupa;
TOTOBHOCTH M CIOCOOHOCTH BECTH [JHAJOr C JAPYTMMH JIOJbMH W JOCTUTaTh B HEM
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B3aMMOIIOHUMAaHUA,

5) ocBOEHHE COIMATIBHBIX HOPM, TPABHJI MOBEJCHUS, posicii U (GopM COLHUATBHOIN KHU3HU B
Tpymnmnax nu COO6H.IeCTBaX, BKJIFO4Yas B3POCJIBIE U COITMAJIbHBIC COO6H.I€CTB8.; y4aCcTru€ B HIKOJIbHOM
CaMOyIpaBJICHUU H O6IIIGCTB6HHOI7[ JKU3HU B Hpeaciiax BO3PACTHBIX KOMHCTCHHI/II‘/'I C Y4YC€TOM
PETHOHAJIBHBIX, STHOKYJIBTYPHBIX, COIUAJIbHBIX © SKOHOMHUYCCKUX OCO6CHHOCT€I>1;

6) pa3BUTHE MOPAILHOIO CO3HAHUS M KOMIICTEHTHOCTH B PELICHUU MOPAJIbHBIX MpoOJieM Ha
OCHOBE JIMYHOCTHOT'O BBIOOpa, (HOPMUPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O TIOBEICHHUS,
OCO3HAHHOT'O U OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHBIM IOCTYITKAM;

7) dopMupoBaHHEe KOMMYHHKATHBHON KOMIICTEHTHOCTH B OOIICHHUH U COTPYJHHYECTBE CO
CBEPCTHUKAMH, JICThbMH CTApIIETO M MJIAJIIIEr0 BO3pacTa, B3POCIBIMU B ITPOIIECCe 00pa30BaTEILHOM,
OOIIIECTBEHHO IMOJIC3HOM, y4eOHO-UCCIIEIOBATEIBCKOM, TBOPUECKOW U IPYTUX BUIOB JCSATEIBHOCTH;

8) (dbopmupoBaHHe LEHHOCTH 370POBOTO M 0€30MacHOr0 00pa3a KH3HH, YCBOCHHE MPaBUII
WH/IMBUYAIBHOTO W KOJUICKTHMBHOTO O€30IaCHOTO TIOBEICHHS B YPE3BBIYAMHBIX CHUTYAIHSX,
YIpOXaromux KU3HU U 3J0POBBIO HIOIICI\/JI, IpaBHJI IOBCACHUA HA TPAHCIIOPTC U HA JOPOrax;

9) dopmupoBaHHE OCHOB 3KOJOTHYECKOW KYJIBTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJOIMYCCKOI'0O  MBIINIJICHUS, PA3BUTHUC OIbITa 3JSKOJOIMYCCKU OpHeHTHpOBaHHOﬁ
pedIIeKCUBHO-OIIEHOYHON ¥ MPAKTHYECKON JICATEIIbHOCTH B )KU3HEHHBIX CUTYAIIHSX;

10) oco3HaHMe 3HAUCHHUS CEMBbH B KH3HHU Y€JIOBEKa U 00IECTBA, IPHUHATUE [ICHHOCTH CEMEHHON
KHU3HH, YBAKUTEIHHOE M 3a00TIIMBOE OTHOIICHUE K WICHAM CBOCH CEMbH;

11) pa3BUTHE 3CTETUYECKOTO CO3HAHUS YePe3 OCBOCHHUE XYI0KECTBEHHOTO HACIIEIUS HAPOI0B
Poccun 1 Mupa, TBOpUYECKOHM AEATENBHOCTH 3CTETUYECKOTO XapaKTepa.

MeranpeameTrHbie pe3yabTaTbl OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpPaMMBbI
OCHOBHOI0 00111er0 00pa30BaHUA:

1) yMeHHe caMOCTOSTENILHO ONPEACIATh IEIH CBOEro 00y4YeHHUs, CTABUTh U (POPMYIHPOBATH
JUTst ce0s1 HOBBIE 33/1a4M B ydeOe M MO3HABATEIIbHON JIEATEIbHOCTH, Pa3BUBAaTh MOTHUBBI U UHTEPECHI
CBOEH IIO3HABATENIbHOM AESITEIIbHOCTH;

2) yMEHHE CaMOCTOSTEIIBHO IUTAHUPOBaTh WYTH JOCTIOKCHHS IIeJiel, B TOM YHCIIE
albTepHATHBHBIC, OCO3HAHHO BBIOMpATh Hambosee 3(h(eKTHUBHBIE CIOCOOBI PElICHUS y4EOHBIX U
MO3HABATEJIbHBIX 33]1aY;

3) yMeHHE COOTHOCHTh CBOM JEHCTBHS C IUIAHHPYEMBIMH pE3yIbTaTaMH, OCYIIECTBIISATH
KOHTPOJb CBOEH JEATEIbHOCTH B IMIPOLECCE JOCTHKEHUS pe3yibTara, OINPEAeNsATh CIOCOObI
NEHCTBUIM B pamMKax NPEJIOKEHHBIX YCIOBHH U TpeOOBaHUI, KOPPEKTHUPOBATh CBOU JAECUCTBUS B
COOTBETCTBUU C U3MEHSIOUIEHCS CUTYyaIUEH;

4) yMeHHE OIEHMBATh NPABHIBHOCTb BBIMOJHCHUS Yy4eOHOH 3amaud, COOCTBEHHBIE
BO3MOJKHOCTH €€ PeIIeHNS;

5) BiajieHHe OCHOBaMH CaMOKOHTPOJISI, CAMOOIIEHKH, MIPUHATHS PEIICHUA U OCYIIECTBICHHUS
OCO3HAHHOTO BbIOOpA B yU€OHOU U MO3HABATEIHHOU JIEATETLHOCTH;

6) yMeHHe OmNpeaeNiaTh IOHATHs, CO37aBaTh OOOOIICHUS, YCTAHABJIWBATH aAHAJIOTHH,
KJIaCCU(PUIIUPOBATh, CaMOCTOSITEIbHO BBHIOMPATh OCHOBAHUS W KPUTEPUM JUISI KIIACCU(PUKAIINH,
yCTaHaBIMBAaTh  NPUYMHHO-CIEACTBEHHbIE  CBSI3U, CTPOUTh  JIOTMYECKOE  PaCCyKJEHHUE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTHUH) U JIeTIaTh BBIBOJIBI;

7) yMeHHe CO3/1aBaTh, IPUMEHSTH U TPE0OPA30BBIBATH 3HAKHA U CHMBOJIBI, MOJICIIH U CXEMBI IS
penieHust yueOHbIX U MO3HABATEIbHBIX 33]1a4;

8) CMBICTIOBOE UTCHHUE;

9) yMeHHEe OPraHW30BBIBATH YUEOHOE COTPYAHHYECTBO M COBMECTHYIO JCSTEIBHOCTH C
YUUTENIeM M CBEPCTHUKAMHU; padOTaTh MHIUBUAYATHHO U B TPYIINE: HAXOAUTH O0Iee pelieHue u
paspemiaTh KOH(GIMKTHI Ha OCHOBE COTJIAaCOBAHUS TO3UIMK M y4eTa WHTEPECOB; (pOpMyIHpOBaTh,
apryMeHTHUpPOBaTh U OTCTauBAaTh CBOE MHEHHUE;

10) yMeHHEe OCO3HAHHO WCIOJb30BaTh PEUYEBBIC CPEJICTBA B COOTBETCTBHM C 3ajadycii
KOMMYHHKAITUM JJIsS BBIPQXEHUS CBOMX YYBCTB, MBICIIEH W TOTPEOHOCTEH; IUIAHUPOBAHUS H
pEeryisiiud CBOEW NEATENbHOCTH; BIJIAJICHUE YCTHOM M NHUCBMEHHON pPEYbI0, MOHOJOTHYECKON

KOHTEKCTHOU peybio;
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11) popMupoBaHHUE U pa3BUTHE KOMIIETCHTHOCTH B 00J1aCTH UCIIOIB30BaHUS HH()OPMAI[HOHHO-
KOMMYHMKAIIMOHHBIX TexHosorui (nanee MKT- koMnereHum); pa3sBUTHE MOTUBALIMH K OBJIAJICHUIO

KYJIbTYpO! aKTUBHOIO I10JIb30BAHMS CJIOBAPSIMU U IPYTUMHU ITIOMCKOBBIMUA CUCTEMAMHU;
12) ¢opmupoBaHHEe M pPa3BUTHE SKOJOIMYECKOTO MBILNUICHUS, YMEHHE IPHUMEHATh €ro B
MI03HABATEIbHOM, KOMMYHHKATUBHOM, COLMAILHON MPAaKTUKE U POPEeCCHOHATBHON OpUEHTALINH.

®u3nka BXOOUT B COCTaB €CTECTBEHHOHAyYHBIX TpeaMeToB. l3ydeHwme mpeameTHoil  obiactu
«EcTecTBeHHOHAYYHBIE TTPEIMETHI» JODKHO 00eCTIeunTh: POPMUPOBAHIE IIETOCTHOW HAYYHOIN KapTHHBI MUPA;
IMOHMMAHUE BO3pACTAIOMICH POJIM CCTCCTBCHHBIX HAYK W HAYYHBIX HCCICIOBAHWMM B COBPEMCHHOM MHPE,
IIOCTOAHHOT O mponecca OBOJJIKOIINH Hay4YHOTI'O 3HaHHI, 3HAYNMOCTH MEXIYHApPOAHOI'O HaYy4YHOTI'O
COTPYAHHNYICCTBA,
OBJIaJICHUE HAYYHBIM [TOAXO0A0M K PELICHUIO PAa3JIMYHbIX 3a/1a4;
OBJIQJICHUE  yMEHUSMH  (OPMYIHpPOBATh  TUIOTE3bl, KOHCTPYHPOBATH,  IPOBOJIUTH
SKCIIEPUMEHTBHI, OLIECHUBATh MOJYyYCHHbIC PE3YIIbTAThI;
OBJIAICHUC YMCHHUCM COIIOCTABJIAATHL OSKCICPUMCHTAJIBHBIC HW TCOPCTUYCCKUC 3HAHUA C
OOBEKTUBHBIMH PEATHUSIMHU KU3HU;
BOCITUTAHHUE OTBETCTBEHHOT'O U OEPEKHOTO OTHOIIEHUS K OKPYKAIOIICH Cpe/ie;
OBJIaJICHUE SKOCUCTEMHOW MO3HABATENLHOW MOJENBI0 U €€ MPUMEHEHHE B IIeNIIX MPOTHO3a
9KOJIOTMUECKUX PUCKOB JJIS 37J0POBbsI JIt0/IeN, O€30I1aCHOCTH )KU3HH, KaYeCTBA OKPYKAOILEH CPEJIbI;
OCO3HaHHE 3HAYMMOCTH KOHLIEMIIUU YCTOWYNUBOTO PA3BUTHS;
dopmupoBanne ymeHuid OezomacHOro W 3()(HEKTHBHOTO MCIONB30BaHUS JTabOpPATOPHOTO
00opynoBaHus, IPOBEICHUS TOYHBIX U3MEPEHUN U a/IEKBATHON OLEHKU MOJIYYEHHBIX PE3yIbTaTOB,
MNpeaACTAaBJICHUA HAYYHO 000CHOBaHHBIX APTryMCHTOB CBOHUX IIGIZCTBHI;'I, OCHOBAHHBIX Ha
MEXIPEIMETHOM aHalIu3€e y4eOHBIX 3a7au.

IIpeamMeTHbIe pe3yabTaThl:

1) ¢opmupoBaHue NPEACTaBICHUH O 3aKOHOMEPHOW CBS3M W IO3HABAEMOCTH SIBJICHHI
pUPOABI, 00 00BEKTUBHOCTH HAYYHOTO 3HAHHS; O CHCTEMOOOPAa3yIoNIel poiiu (pU3HUKH JJ1st pa3BUTHSA
JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKHA M TEXHOJOTHH; HaydHOTO MHUPOBO33PEHMsS KaK pe3ylibTara
M3y4YEHHs] OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

2) GbopMmupoBaHHE TNEPBOHAYAIBHBIX MPEACTABICHHH O (H3MYECKON CYIIHOCTH SIBJICHHI
PUPOABI (MEXaHUYECKHX, TETUIOBBIX, JICKTPOMAarHUTHBIX ¥ KBAHTOBBIX ), BUJIaX MaTepHUH (BEIIECTBO
U T0J1€), IBI)KEHUH KaK Croco0e CYIIeCTBOBAHUS MAaT€pUM; YCBOCHHE OCHOBHBIX HEH MEXaHMKH,
aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHUH BEIECTBA, DJIEMEHTOB JIEKTPOIMHAMHUKH U KBAHTOBOU
(bu3MKY; OBNIAIEHUE TOHATUIHHBIM aIapaToOM U CUMBOJIMYECKUM SI3bIKOM (DUBUKH;

3) mpuoOpeTeHue ONbITa MPUMEHEHHUS HAYYHBIX METO/IOB IO3HAHHMS, HAOTIOICHHS (PH3HMUCCKHUX
SBJICHUM, TIPOBEJEHMUS OIBITOB, MPOCTBIX SKCIEPUMEHTAJIbHBIX HCCIENIOBAaHUN, TMPSAMBIX U
KOCBEHHBIX M3MEPEHUH C MCIOJIB30BAaHUEM aHAJIOTOBBIX M IH(PPOBBIX W3MEPHUTENBHBIX PUOOPOB;
MMOHMMaHNUE HEN30€KHOCTH MOTPEHTHOCTEH JIF0OOBIX U3MEPEHMI;

4) moHnMaHue (PU3NIECKUX OCHOB M MPHUHIMIIOB ACHCTBHS (PabOTHI) MAIIMH ¥ MEXaHHU3MOB,
CPEACTB TEpPEABIKEHHSI W CBSI3U, OBITOBBIX MPHOOPOB, TPOMBIIIICHHBIX TEXHOJIOTHYECKUX
MIPOILIECCOB, BIMAHUS UX Ha OKPYXKAIOIIYIO Cpey; OCO3HAHHE BO3MOXKHBIX MTPUYUH TEXHOTCHHBIX U
AKOJIOTMUECKUX KaTacTpod;

5) oco3HaHHe HEOOXOAMMOCTH IPUMEHEHHUS JOCTIKCHUH (GH3MKA M TEXHOJOTHH JUis
paMOHAIFHOTO IPUPOAOTIOIH30BAHUS;

6) oBrmazeHHe OCHOBaMM OE€30MACHOTO WCIIOJIB30BAHUS ECTECTBEHHBIX M HCKYCCTBEHHBIX
AJIEKTPHYECKUX W MArHUTHBIX TOJIeH, DIIEKTPOMArHUTHBIX W 3BYKOBBIX BOJIH, €CTECTBEHHBIX H
HCKYCCTBEHHBIX HOHHU3UPYIOIIUX U3Iy4eHUH BO U30eKaHHME HMX BPEIHOTO BO3ACHCTBHUS Ha
OKPY’KaIOMIYIO CpeIy M OPTaHU3M YeJIOBEKa;

7) pa3BuTHE yMEHHS TUIAHHUPOBATh B MMOBCEAHEBHOM JKU3HU CBOM JCHCTBHS C MPUMECHEHHEM
MOJTY9YECHHBIX 3HAHUH 3aKOHOB MEXAHHKH, DJIEKTPOJANHAMHKH, TEPMOIMHAMHUKH M TETUTOBBIX SBICHUH
C LIEJIbIO0 COepPEeKEHUS 310POBbS;



8) dbopmupoBaHue MPEICTaBICHUH O HEPAIIMOHATHHOM MCIIOJIb30BAaHUH MTPUPOIHBIX PECYPCOB
U DHEPrUM, 3arpsA3HCHUU OKPYKAIOLICH Cpeabl Kak CICACTBUE HECOBEPLICHCTBA MAIIMH U
MEXaHU3MOB;

9) m1st 00YYAOMIMXCSI ¢ OTPAHMYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBbSI: BIIaJICHUE OCHOBHBIMH
JOCTYIHBIMH METOJAMU HAayYHOTO MMO3HAHMSI, UCIIOJIb3YEMbIMU B (PU3MKe: HAOII0IeHUE, ONICAaHuE,
U3MEpEeHHUe, HKCIIEPUMEHT; yMeHHe 00pabaTbiBaTh pe3yibTaTbl H3MEPEHUN, OOHApYKUBATh
3aBUCUMOCTh MEXIy (PU3MUECKUMH BEIMYMHAMH, OOBSICHATH MOJIyUYEHHBIE PE3yIbTaThl U JEaTh
BBIBO/IBI;

10) s 00y4arommxcst ¢ OrpaHMYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI: BJIaJICHUE JJOCTYITHBIMU
METOJIaMU  CaMOCTOSITEJIbHOTO TUIAHUPOBAHUA W TPOBEACHHUS (PU3NUYECKHX HSKCIIEPHUMEHTOB,
ONMCAHMS M aHAJIM3a TOJIYYEHHOW H3MEpUTENbHON HH(pOpMAIMU, ONpPEIeNCHHUs TOCTOBEPHOCTH
MIOJIyYEHHOT'0 pe3yJIbTara.



CoaeprkaHue y4eGHOT0 MpeAMeTa

PDu3zuka
dusnyeckoe 00pa3oBaHNE B OCHOBHOW MHIKOJIE JOJDKHO 0o0ecrieunTh (popMHpOBaHHE Y
00yYaromuxcst MpeICTaBICHUH 0 HAyYHOW KapTHHE MHpa — BXKHOTO pecypca HayYHO-TEXHUYECKOTO
nporpecca, 03HaKOMJICHHE 00Y4alomuXxcs ¢ (GU3NIECKUMH ¥ aCTPOHOMHUUYECKUMU SIBIICHHUSMH,
OCHOBHBIMH TPUHIMIIAMU PabOTHl MEXaHU3MOB, BHICOKOTEXHOJOTHYHBIX YCTPOMCTB U MPUOOPOB,
pa3BUTHE KOMIICTEHIIMH B PEIICHUN HH)KEHEPHO-TEXHUUECKUX U HAYYHO-UCCIIEJOBATEIbCKHUX 3a1a4.
OcBoenne yaeOHoro npeamera «Du3mKay HapaBIeHO HA Pa3BUTHE Y O0yUYarOIIUXCS
IPEACTaBICHUN O CTPOCHHH, CBOWCTBAX, 3aKOHAX CYIIECTBOBAHMS M JBIDKCHUS MaTEpUH, Ha
OCBOCHHE OOYYAIOUIMMHUCS OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOJHBIX SBICHUH, CO3AaHUE
YCIIOBH U151 (HOPMHUPOBAHUS HHTEIUICKTYAIbHBIX, TBOPYECKUX, TPAYKAAHCKIX, KOMMYHHKAIMOHHBIX,
UH(POPMALIMOHHBIX KoMMeTeHIniH. O0ydJaroniecs OBIAJCIOT HAYYHBIMH METOJAMU PEIICHHS

Pa3IUYHBIX TEOPETHYECKUX M MPAKTHYECKHX 33134, yMEHHAMH (pOPMYIHPOBATH THIIOTE3bI,
KOHCTPYUpPOBaTh, IPOBOJUTH OKCIHEPUMEHTBHI, OIICHWBATh M AaHAJU3UPOBATH IOJYUYCHHBIE
PE3YNBTAThl, COOCTABIATH MX C OObEKTUBHBIMU PEATTHSIMU JKU3HH.

Yuebnbiii npeamer «Pusnka» crocoOCTByeT (OPMHUPOBAHUIO y OOYYAIOUIMXCS yMEHUM
0e30MmacHO UCIIOJIb30BaTh JIabopaTopHOEe O00OpYAOBaHME, IPOBOJIUTH ECTECTBEHHO-HAYYHBIC
WCCIICIOBAHMSI U SKCIIEPUMEHTHI, aHAIM3UPOBATH TIOIYYEHHBIC PE3YJIbTaThI, IPEICTABIATH U HAYIHO
apryMEHTHPOBATh MOJTY4YEHHbIC BBIBOJIBL.

Nzyuenne npeamera «®Pusuka» B dYacTH (HOPMUPOBAHHS y OOYYAIOMIMXCS HAYYHOTO
MHPOBO33PEHUS, OCBOCHHS OOIICHAyYHBIX METOAOB (HAOIIOAECHHE, W3MEPEHHE, HKCIIEPUMEHT,
MOJICIIMPOBAHNE), OCBOCHUS TMPAKTHUYECKOTO NPUMEHEHUs HAYYHBIX 3HAHUNH (HU3UKUA B KHU3HH
OCHOBAHO Ha MEXIPEAMETHBIX CBA3SX ¢ mpeaMeramu: «Maremartuka», «HpopmaTukay, «Xumus»,
«buonorus», «leorpadus», «Ikomorus», «OCHOBBI OE€30MACHOCTH KHU3HEICATEIHLHOCTH,
«Hcropus», «JIluteparypa» u np.

Dus3uka 1 pU3nYecKrue MeTOAbl U3yYeHUs] IPUPOALI
®dusnka — Hayka o npupone. Ouznueckue tena u seaeHus. Habmrogenue u onucanue
¢uznueckux sBaeHU. Pusnueckuil skcnepuMeHT. MoienpoBaHue IBIEHUN U 00bEKTOB IPUPOIbI.
®u3nyeckue BEIWYMHBI M UX H3MepeHue. TOYHOCTh M IOIPEIIHOCTh HW3MEpPEHUM.
MexayHapoaHas cUCTEMa €AVHMULI.

®Pusnueckue 3aK0HbI U 3aKOHOMEpHOCTH. Pu3nka u TexHMKa. HaydHbIll METO/ MTO3HAHMUSL.
Ponb ¢usuku B GopMUpOBaHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH.

Mexann4yeckue siBJIeHHSA

Mexanuueckoe JABMKeHHEe. MarepuanabHas TOuYka Kak MoJelb (U3MYECKOro Tena.
OTHOCHTENBHOCTh MeXaHu4yeckoro jBwxkeHus. Cucrema orcyera. Puznueckue BeEIUYMHBI,
HEOOXO/AMMBIE JJISi ONHCAHUS JBWXKEHHMS W B3aUMOCBS3b MEXIYy HUMH (IyTh, NEpeMelleHue,
CKOpOCTb, YCKOpPEHHUE, BpeMs [BMKEHHUs). PaBHOMepHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE
IBIDKEHUE. PaBHOMEpHOE ABMXKEHUE 10 OKPYKHOCTH. IlepBbIit 3akoH HproToHa 1 nHepnusa. Macca
tena. IlnotHocTe BemectBa. Cuna. Exaununel cunbl. Bropoit 3akon Hbetorona. Tpertuii 3akoH
Herotona. CBoOonmHoe mnaaenue ten. Cuna TsKecTH. 3aKOH BCeMHUpPHOro TtsaroreHus. Cuia
ynpyroct. 3akoH ['yka. Bec tena. HeBecomocTh. CBsI3b MEXIy CUIION TSDKECTH M MaccoM Tedna.
Hunamometp. PaBHonelicTByromas cwna. Cuna TpeHusa. TpeHue ckoibkeHHd. TpeHue mMokos.
Tpenue B Ipupoje U TEXHUKE.

WNmnynbe. 3akoH coXpaHEHUs MMITyJbca. PeakTMBHOE JBWKeHHE. MexaHudeckas pabora.
Momnocts. OHeprus. IloTeHnmansHas M KHHeTH4YecKas sSHeprus. lIpeBpamieHne omHOro BHIA
MEXaHUUYECKOHN HEPTUHU B IpYroi. 3aKOH COXpaHEHMsI IIOJTHOM MEXaHUYECKOW SHEPTHUH.

IIpocTble MeXaHNU3MBI. Y CIIOBUS PAaBHOBECHUS TBEPJOTO Teja, UMEIOIIEr0 3aKPEIUIEHHYIO OCh
INBYKeHUs. MoMeHT cuinbl. [lenmp mascecmu mena. Peruar. PaBHOBecHe cuil Ha pelyare. Peryaru B
TEeXHHKE, ObITY U npupose. [lonBuxkHble U HemoaBWKHbIE Osioku. PaBeHCTBO palboT mpu



MCIIOJIb30BAHUU MTPOCTHIX MEXaHU3MOB («30JI0TOE IPABIIIO MeXaHUKI»). Koaduiment monesHoro
NEUCTBUS MEXaHU3Ma.

JaBnenue tBepAbix Ten. Enunuibl uamepenus nasiaeHus. CriocoObl U3MEHEHUS J1aBICHHUS.
JlaBnenue xuakoctedl u razoB 3akoH [lackans. JlaBieHne XKMOKOCTH HAa JTHO UM CTEHKH COCYAA.
CoobOmarommmecss cocynsl. Bec Boszmyxa. ATtmocdeproe nasienue. M3mepenue armochepHOTro
naBnenud. Oneir Toppuuennu. bapomerp-anepous. AtmocdepHOe AaBlieHHE HA Pa3IUYHBIX
BbICOTaX. ['MapaBiumyeckue MexaHu3Mbl (Ipecc, Hacoc). JlaBieHMe JKMIKOCTM M Tra3a Ha
MOTPYKEHHOE B HUX Teso. ApxumenoBa cuia. [InaBanue ten u cynoB BoznyxomnnaBanue.

Mexanuueckue Konebanus. Ilepumon, uactota, ammumMTyga Koiebanuil. Pesonanc.
MexaHuuyeckrue BOJHBI B OJHOPOJHBIX cpenax. JliMHa BOJHBL. 3BYK KaKk MeXaHHWYecKas BOJHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TenJioBble ABJICHUSA

Crtpoenue BemiecTBa. ATOMBI U MOJEKYJbl. TEIIOBOE [BU)KEHHE aTOMOB M MOJIEKYII.
Huddysus B razax, KUAKOCTAX U TBEPABIX Tenax. bpoynoeckoe oOsudicenue. B3ammopaencTue
(mpuTSKEHHE U OTTAIIKUBAHKUE) MOJIEKYJ. ArperaTHble COCTOSIHUS BelecTBa. Pa3nuuue B cTpoeHun
TBEPABIX TEJ, KUAKOCTEU U Ta30B.

TemnoBoe paBHOBecue. TemmepaTypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO XaOTHYECKOTO
NBIDKEeHUS dYacTtull. BHyTpenHsis sHeprusi. Pabora um Teruionepemada Kak CrOCOObI M3MEHEHUS
BHyTpeHHel sHepruu tena. TemnonpoBoanocts. Konsekuus. M3nydenue. [Ipumeps! Ternonepenaun
B Ipupoe U TexHuke. KonruecTBo TEmIoThl. Y AenpHas TeII0EMKOCTh. Y AefIbHas TEII0Ta CrOpaHus
TOIUIMBA. 3aKOH COXpaHEHHsI U MPEBPAILICHUS SHEPTrUU B MEXaHWYECKUX M TEIJIOBBIX MPOIIECCaX.
[InaBneHue U oTBepJEBaHUE KPUCTAJUIMUECKUX TeJl. Y eibHas TeIloTa IyasieHus. Mcnapenue u
KoHeHcanus. [loriomnienre sHepruu Npy UCHAPEHUH KUJIKOCTH U BbIICIIEHUE €€ MPU KOHJICHCAIIH
napa. Kumenwe. 3aBUCUMOCTh TEMIEpaTypbl KWUIICHHS OT JaBJICHMs. YJAeJbHAas TeIuioTa
napooOpa3oBaHUs U KOHJEHcaluu. BnaxHocTs Bosayxa. Pabora rasa npu paciivpeHumu.
[IpeoOpa3oBaHus 3HEPrHMH B TEIUIOBBIX MamldHaX (mapoBas TypOWHA, IBHUTATEllb BHYTPCHHETO
cropanus, peakTuBHbld nBuratens). KIIJ[ TemmoBoit Mammubl. Oxonocuueckue npobaemsl
UCNOIL308AHUS MENTOBLIX MAULUH.

DJIeKTPOMArHUTHbIE SIBJICHUSA

Onektpuzanusi  (usmdeckux Ten. B3ammopeiicTBue 3apsbkeHHbIX  Ten.  J[Ba  pona
ANEKTPUYECKUX 3apsaoB. [[enrMMOCTh 3JIEKTPUYECKOTO 3apsaa. DIEMEHTAPHBIM 3IEKTPUUYECKUN
3apsj. 3aKOH COXpaHEHMs 3JIEKTpHUUEcKoro 3apsaa. [IpoBOJHUKH, MOIYIPOBOJIHUKA U U30JISTOPHI
ANEKTpUYECTBA. DIEKTPOCKOI. DIEKTPUUYECKOE ToJIe KaK 0COObIi BUA Matepun. HanpsocenHocms
eKmpu4ecko20 nois. JIeicTBre 3eKTPUUECKOro MoJisl Ha 3JIEeKTpUYecKue 3apsiibl. Kondencamop.
Duepeus snekmpuiecko2o nojisi KOHOeHcamopa.

OneKkTpuueckuii TOK. VICTOYHUKH DJIEKTPUYECKOTO TOKa. OJEKTpUYeCcKas IeNb U ee
cocTaBHble yacTu. HampaBieHue W AEHCTBUA 3JIEKTPUUYECKOTO TOoKa. Hocurenu snekTpuyeckux
3apsanoB B MeTtaiax. Cuia Toka. DJEKTPUUYECKOE HANpPsDKEHHE. DIEKTPUUYECKOE COMPOTHBICHUE
MPOBOJIHUKOB. EJIMHUIIBI COPOTUBIIEHUSI.

3aBUCHUMOCTh CHJIBI TOKa OT HampsbkeHusa. 3akoH OMa ais ydyacTKa Lenu. YJienbHOe
conporuBneHue. Peocrtatel. [locnenoBarenbHOe coeanHeHUWE NPOBOAHUKOB. [lapamnensHoe
COEIMHEHHE ITPOBOJHUKOB.

Pabora snekTpuyeckoro mojs MO MEPEeMENICHUIO AJIEKTPUYECKUX 3apsaoB. MOIIHOCTh
AJIEKTPUYECKOro Toka. HarpeBanue mpoBOAHUKOB 3JIEKTPUUYECKUM TOKOM. 3akoH Jlxoyns — JIenna.
DJeKTpUUeCKre HarpeBaTeNIbHBIE U OCBETUTENbHBIC TPUOOpHI. KopoTkoe 3aMbikaHUe.

MaruutHoe noisie. MHAyKIHUsT MarHUTHOroO moJsisi. MarautHoe noje Ttoka. OneIT Dpcrena.
MarsHuTHO€e 1oJie TOCTOSSHHBIX MarHUTOB. MarHuTHoe mosie 3eMiid. DJIeKTPOMAarHuT. MarHutHoe
T10JI€ KaTyIIKH ¢ TOKOM. [[puMeHeHne 2J1eKTpOMarauToB. /{eficTBre MarHUTHOTO TIOJISI Ha IIPOBOAHUK
C TOKOM U JABMKYILYIOCA 3apshkeHHYro yactuny. Cuna Amnepa u cuna Jlopenya. IneKTpoaBUTATEND.
SBnenue 3neKTpoMarHuTHON MHAYKIM. OnbiTel @apajes.

OnekTpoMarHuTHele — Konebanus.  Konebamenvuvii  KOoHmyp. — Dnexkmpozenepamop.
Ilepemennwiii mok. Tpancghopmamop. Tlepenada >MeKTpUUECKON YHEPTUN HA PACCTOSHUE.



DNEeKTPOMarHUTHBIE BOJIHBI U WX CBOWCTBA. [lpunyunsi paouocessu u menesudenus. Bnusuue
INEKMPOMASHUMHBIX U3LYYEHUL HA HCUBbIE OP2AHUZMDYL.

CBer — onekrpomarHuTHele BojHa. CkopocTh cBeTa. McrouHuku cBeta. 3aKoH
MPSIMOJIMHEIHOTO pacnpocTpaHeHHe cBeTa. 3aKOH OTpakeHus cBeTa. [lmockoe 3epkano. 3akoH
npenomiieHust cBera. JImH3bl. DOKYCHOE pacCTOsSHWE W ONTHYECKasl Cuiia JUH3BL. 300paxkeHue
npenMera B 3epkaie u nuH3e. Onmuueckue npubopul. 1'na3 xak ontudeckas cucrema. Jucnepcus
cBeTa. Mumepghepenyus u oupparxyus ceema.

KBanToBbIe siBJIEHUS

Crtpoenue aromoB. [lnmanerapnas mozenb aroma. KBaHTOBBIM XapakTep MOTJIOIIEHUS U
HCIYCKaHHUs CBETA aTOMaMu. JInHelyaTbie CIIeKTPHI.

Omnertel Pezepdopna.

CocraB aromHoro szpa. IIporoH, HEWTPOH U D3JIEKTpOH. 3aKOH OWHINTEHHA O
MPOIMOPLHUOHAIIBHOCTH MacChl U SHEpruu. Jleghekm macc u 3SHepeus c6A3U AMOMHBIX S0€p.
PamnoaktuBHOCTE. [lepuon nonypacnana. Anbda-usznydenue. bema-uziyuenue. ['aMmma-usnydeHue.
Snepubie peakuuu. Mctounnku sHepruu CoJiHIIA U 3BE3[. SepHas dHEpreTuka. IKono2uiecKue
npobiemvl pabomuvl aMoMHbIX deKkmpocmanyuil. Jlo3uMeTpust. BauaHue paouoakmueHvlX UsnLyyeHull
HA JICUBble OP2aHU3MbL.

Crtpoenue u 3BosI0nMs Beesiennoii

['eoneHTprYEeCcKas U TeHOIEHTPUYICCKAas CUCTEMbl Mupa. Du3udeckasi IprUpoia HeOSCHBIX
ten ConneuyHoli cucremsl. [Ipoucxoxaenne Comneunoit cuctemsl. @usndeckas npupoaa CoiHIa U
3Be31. Ctpoenue Beenennoii. Opomonus Beenennoil. ['unoresa bosbioro B3pbiBa.

IIpoBenenne npsiMbIX H3MepeHuii PU3NYECKUX BeJTMYUH
1. I3smepenue pa3mMepoB Tell.
2. 3mepenue pa3MepoB MaJbIX Tell.
3. 3mepenue Maccel Tena.
4, Iamepenune oObeMa Tena.
5. U3mepeHnue cuibl.
6. 3mepenne BpeMeHu npolecca, neproja KoneoaHui.
7. I3mepenue Temeparypel.
8. 3mepenue naBieHus BO3ayxa B OasIOHE O] TOPLIHEM.
9. HM3mepeHue cHiIbl TOKA M €T0 PETryIUpOBaHHE.
10. N3mepenue HanpsKeHHU .
11. I3mepenue yriioB NajgeHus U MPETOMIICHHUS.
12. 3mepenne GoKyCHOT0 pacCTOSHUS JINH3BI.
13. 3mepenue pagunoakTHBHOTO (OHA.

Pacyer mo moJiyyeHHBIM pe3yJbTAaTaM NPAMBIX W3MepPeHHil 3aBMCHMOr0 OT HUXIapaMeTpa
(KOCBeHHbIE H3MEPEHHA)
N3mepenne mioTHOCTH BEIIeCTBAa TBEPAOTO Tea.
Omnpenenenue kKodHPUIUEHTA TPEHUS CKOJIBKEHUS.
Ornpenenenne KECTKOCTH IPYKUHBI.
OrmpezienieHne BHITAIKMBAIOIICH CHIIBI, IEUCTBYIONIEH HA TTOTPYKEHHOE B KUJIKOCTH TEJO.
Ornpeznenenre MOMEHTA CUJIBL.
N3mepenne ckopoCcTH paBHOMEPHOTO JIBHKEHUS.
N3mepenue cpegHeit CKOpoCTU JBUKEHUS.
N3mepenne yckopeHus paBHOYCKOPEHHOTO JIBUYKEHUS.
Omnpenenenue pabOTHl U MOIITHOCTH.
Omnpenenenre 4acToThl KoyiebaHUi rpy3a Ha MPY>KUHE U HUTH.
OrnpezenieHre OTHOCUTENbHON BIAKHOCTH.
Ornpenenenne KoJINYeCTBA TETIOTHI.
Ompenenenue yaeabHON TETUIOEMKOCTH.

LCoNoORAEWDNE
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14.  H3mepenwue pabOTHI 1 MOUTHOCTH JIEKTPUUECKOTO TOKA.

15.  M3mepeHue conpoTUBIECHMUS.

16. OmnpeneneHne ONTUIECKON CHITBI TNH3HI.

17. HccnenoBanue 3aBUCIMOCTH BBITATKHMBAIOIIEH CHITBI OT 00beMa MOTPY>KEHHOM 4acTh
OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH M MaccChl Tea.

18.  HccnemoBanue 3aBUCMMOCTH CHIIBI TPEHHUsS OT XapakKTepa IOBEPXHOCTH, €€

HE3aBUCUMOCTH OT IUJIOLIAIH.
HaomaroaeHue siBJIeHUI U MOCTAHOBKA ONBITOB (HA Ka4eCTBEHHOM YPOBHE) MOOOHAPY:KeHUIO (PaKTOPOB,
BJIMSIIOIIMX HA MPOTeKAHUe TaHHBIX SIBJIEHUH
1. HaGmroneHne 3aBHCHUMOCTH I€puoAa KoJieOaHWK Tpy3a Ha HUTH OT JJIMHBI H
HE3aBUCUMOCTU OT MACCHI.
2. Habnronenue 3aBUCUMOCTH TIEpHoJia KOJeOaHW rpy3a Ha NPYXUHE OT MacChl H
JKECTKOCTH.
3. HaGmromeHnre 3aBUCUMOCTH JIaBJICHHsI Ta3a OT 00beMa M TEMITepaTyphl.

4. HaOmroieHne 3aBUCUMOCTH TeMIIepaTyphbl OCTHIBAIOIIEH BOIbI OT BPEMEHH.

5. HccnenoBanue sSiBICHUS B3aUMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa.

6. MccnenoBanue sBIEHUS SJIEKTPOMArHUTHON UHIYKIIWH.

7. HabmioneHue siBIEHUSI OTPasKEHUS U MPETIOMIICHHSI CBETA.

8. Halmonenue siBIeHUS TUCTIEPCHH.

9. ObHapykeHue 3aBUCHMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT €r0 MapaMeTPOB U
BELIECTBA.

10.  HccnenoBanue 3aBUCUMOCTH Beca Tejla B XKUIKOCTH OT 00beMa MOrpy>KeHHOH 4acTH.

11. HccnemoBanne 3aBUCUMOCTH  OJHOW (DU3MYECKOW BENMYWMHBI OT JPYTrod C
MpeJICTaBJICHUEM PEe3yJIbTAaTOB B BUAE I'padyKa WU TaOIHIIbI.

12.  HccnenoBaHue 3aBUCHMOCTH Macchl OT 00beMa.

13.  HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU paBHOYCKOPEHHOM JIBUKEHUH Oe3
HA4aJIbHOW CKOPOCTH.

14.  HccnenoBaHue 3aBUCMMOCTH CKOPOCTH OT BPEMEHH M IYTH MPU PAaBHOYCKOPEHHOM
JBIKEHUH.

15.  HccnenoBanue 3aBUCUMOCTHU CHIIBI TPEHHS OT CUJIBI IaBIICHUSI.

16.  HccnemoBaHue 3aBUCHMOCTH JIe(hOpMAIIH TPYKUHBI OT CHITBL.

17.  HccnenoBaHue 3aBUCUMOCTH NepuoJia KojaeOaHH ITpy3a Ha HUTH OT JJTUHBI.

18.  HccnenmoBaHue 3aBUCHMOCTH IEPHOAA KOJIEOaHUH Ipy3a Ha PYKUHE OT )KECTKOCTH H
MAaccBhl.

19.  HccnemoBaHne 3aBUCHMOCTH CHIIBI TOKA Ye€pe3 MPOBOJIHUK OT HAMPSHKEHUSI.

20.  HccnenoBaHMe 3aBUCUMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HaNpsDKEHUS.

21.  HccnemoBaHue 3aBUCHMOCTH YIJIa TIPEITOMIICHUS OT yIJIa TaIeHHs.
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IIpoBepka 3agaHHBIX NMPEANONOKeHNI (MpsAMble H3MepeHUs (U3MYeCKHX BeJMYUH HCPABHEHHE
3aJlaHHBIX COOTHOLIEeHNH Mexkay HuMH). IIpoBepka runmores

1.

[TpoBepka runoTe3bl O TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKA KUAKOCTH B TPYOKE OT

TEeMIIEPATypHI.

2.

IIpoBepka runoTe3sl 0 NPsIMON MPONOPLUOHAIBHOCTH CKOPOCTH IPU PAaBHOYCKOPEHHOM

JBUKEHUH MTPOUTICHHOMY ITyTH.

3.

HpOBepKa THUIIOTE3bI: IIPH IMMOCJICAOBATCIbHO BKIIFOUCHHBIX JIAMITIOYKH W IIPOBOJHWKA HIIN

ABYX IMPOBOAHUKOB HAIIPSXKCHHUA CKIIaAbIBATh HEJIB3A (MO)KHO).

4.

IIpoBepka npaBuiia CI0’KEHUS TOKOB HA JIBYX I1apaJUIEIbHO BKIIFOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO € TEXHHYECKMMH YCTPOICTBAMM M UX KOHCTPYMPOBaHHe

KoncTpynpoBanue HakKJIOHHOM IJIOCKOCTH € 3aJaHHbIM 3HaueHuem KIIJI.
KonctpyupoBanue apeomMeTpa u UCIIBITaHUE €ro paboThI.
COopka pyIeKTpUYeCcKoil IeNU U U3MEPEHHUE CUJIbI TOKA B €€ Pa3IMYHbIX y4acTKaXx.
COopka 3JIeKTpOMarHuTa 1 UCTbITAHUE €ro JCHCTBHUA.
N3ydenue 351eKTpu4eckoro JBUraTessi HOCTOSIHHOTO TOKa (Ha MOJEINN).
KoHncTpynpoBaHue 31eKTpoABUraTeNsl.
KoHncTpynpoBanue Mozenu Tejeckona.
KoHncTpynpoBanue Mozenu JOAKHU C 3aJaHHON TPY30M0AbEMHOCTHIO.
OneHka cBOEro 3peHus 1 noadop OUKOB.
KoncTpynpoBanue npocteiiiero reueparopa.
N3ydeHnue cBOMCTB U300paKEHUS B JIMH3AX.
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TemMaTuuyeckoe IJIaHUPOBAHHE

no yyeOHukam A. B. Ilepbimukuna 7, 8 kinaccel u A. B. [lepsimkuna, E. M. I'yTHuk 9 kiace

TemaTuueckoe nianupoBanue. Pusuka. 7 Kiacc
(70 9, 2 4 B HEIETIO)

OKPY:KAIOIIEero MUpa

Ne Conep:xanue yueOHOTo Koauuec XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
TeMbI MarepuaJjia TBO o0yyaromero (Ha ypoBHe y4eOHBIX JieiicTBHIl)
4acoB
1. Beenenue. ®u3uKa M ee poJib B IO3HAHUU 4

®usuka — HayKa o npupoje. Pu3nyecKue sBJICHU,
BEILIECTBO, TeJ0, MaTepusi. Du3nueckue CBOMCTBA TEl.
OCHOBHBIE METO/IbI U3YUEHUS, UX pa3IHyue.

[Tonsatue o pusnyeckoil BennuuHe. MexxayHapoiHas
cucrema equnull. [Ipocreiiire n3MepUTEIbHBIE
npubopsl. Llena nenenus mkansl npudopa. Haxoxaenue
MTOTPEIIHOCTH U3MEPEHUS.

CoBpeMeHHbIe JOCTIKEHUS Hayku. Ponb ¢pu3uku u
YYEHBIX HAIIe CTPaHbl B PA3BUTHH TEXHUYECKOTO
nporpecca. BinusiHue TEXHOIOTMYECKUX IIPOLIECCOB Ha

OKPY’KaIOIIYIO Cpemy.

Jlabopamopuas paboma
1. OnpenenieHue EHBI ICICHUS U3MEPUTEIILHOTO TIPUOOpa

Temvl npoexmos:
«Duznueckre npudopbl BOKpYT Hacy, «HobeneBckue
JaypeaTsl B 00J1acTH (PU3UKI»

OOBsICHATH, OMHCHIBATH (U3UYECKHE SBICHHS, OTINYAThH
(bu3nyeckre sIBIEHUS OT XUMHUYECKUX;

MPOBOJHUTH HAOMIOACHUS (PU3UUECKUX SIBICHUH, aHATH3UPOBATh
U KJIaCCU(PHUIMPOBATH UX;

pa3nuyaTh METOABI U3Y4YCHUS (PU3UKH;

U3MEPATH PACCTOSHUS, IPOMEKYTKH BPEMEHH, TEMIIEPATYPY;
00pabatbIBaTh pe3yJbTaThl HU3MEPEHUM;

NEepeBOIUTh 3HaUeHUs (pu3ndeckux BeanuuH B CU;

BBIJICJIATE OCHOBHBIE 3Tambl Pa3BUTHS (U3NYECKON HayKu U
Ha3bIBaTh UIMEHA BBIJAIOIIUXCS YUEHBIX;

OIpeNeNATh LEHY JAeNeHHs IIKaJIbl U3MEPUTEIBHOTO MpHoOopa;
NPEJCTABIATh Pe3yIbTaThl U3MEPEHUI B BUJIE TAaOJIHII,
3aIMCBIBATh PE3YJIbTAT U3MEPEHHS C YIETOM MOTPELUIHOCTH;

paboTaTh B rpymie;

COCTAaBJIATH IJIaH MPE3CHTAIINN




HepBOHa‘laﬂbeIe CBC/ICHUSA 0 CTPOCHUH BeIIECTBA

IIpencraBnenus o ctpoeHuH BemiecTBa. ONBITHI,
IIOATBEP K IAIOIIUE, YTO BCE BEIIECTBA COCTOSAT U3
OTAENbHBIX yacTull. Mosiekyia — Mebpyaiiiias yacTuna
BemiecTBa. Pasmepst monekyn. Auddysus B xxuaKocTsx,
rasax u TBepablx Tenax. Csa3p ckopoctu nudpdys3uu u
TeMnepaTrypsl Tena. OU3N4eCKUil CMBICI B3aUMOAECHCTBUS
MoJieKyJ1. CyIiecTBOBaHUE CHJI B3aUMHOI'O IIPUTSKEHUS U
OTTaJIKMBaHUS MOJIEKYIL. fIBJIeHHE CMaunMBaHUs U HE
CMa4yMBaHUS Tell.

Arperatsble cocTosiHUS BelecTBa. OCOOEHHOCTH TpeX
arperaTHbIX COCTOsiHUI BemecTBa. OObsACHEHHE CBOUCTB
ra3oB, JKUJKOCTEN U TBEP/BIX TEJl HA OCHOBE
MOJIEKYJISIPHOTO CTPOCHHUS.

Jlabopamopuas paboma
2. 3mepenue pa3MepoB MajbIX Tell.

Tembl npoexkmos:

«3apoxkIeHNe U Pa3BUTHE HAYYHBIX B3TJISIIOB O CTPOSHUU
BelecTBay, «/nddys3us Bokpyr Hacy, «Y TUBUTEIbHBIC
CBOMCTBA BOJIBD)

OOBACHATD OMBITHI, TOJTBEPHKAAIOLINE MOJIEKYIISIPHOE
CTPOEHHUE BELIECTBA, OIBITHI 10 OOHAPYKEHHUIO CUJI B3aUMHOI'O
NPUTSKEHUS ¥ OTTAJIKUBAHUS MOJIEKYJT;

OOBSCHATB: GU3NYECKUE SBICHUS HA OCHOBE 3HAHUH O
CTPOCHUU BEILECTBA, OPOYHOBCKOE IBUKEHUE, OCHOBHBIE
CBOICTBA MOJIEKYII, siBJIeHUE TU(DDY3UH, 3aBUCUMOCTh
CKOpPOCTH NMpoTeKaHus Tuddy3un OT TEMIIEPATYpHI Tea;
CXEMaTHYECKH M300pakaTh MOJIEKYIbI BOABI H KHCIOPO/a;
CpaBHUBATh pa3Mepbl MOJIEKYJI pa3HbIX BEIECTB: BOJBI,
BO3/YXa;

aHAJM3UPOBATH PE3YJIBTATHI OIBITOB 10 IBUKECHUIO MOJIEKYI U
naddysum;

HIPUBOAUTH NpUMepsl AU Py3uu B OKpyXKaroleM MUpe,
IPAaKTUYECKOI'0 MCII0JIb30BaHUs CBOMCTB BEILECTB B
Pa3IMYHBIX arperaTHBIX COCTOSHUSX;

HaOJI01aTh M UCCIIE0BATh SIBIICHUE CMAauMBaHUs U HE
CMauyuBaHMsI TeJl, OOBSICHATH IaHHBIE SIBIICHUS Ha OCHOBE
3HAHUW O B3aUMOJICHCTBUU MOJIEKYJT;

JIOKa3bIBaTh HAJMYUE PA3IUYMsl B MOJIEKYJISIPHOM CTPOCHUU
TBEPJIBIX TEJ, KHUJIKOCTEH U ra3os;

IPUMEHSATH NOJyYeHHbIE 3HaHUS NIPU PELLICHUHN 33/1aY;
M3MEPATH Pa3Mephl MaJIBIX TEJ METOJIOM PSJIOB,

pa3nuyaTh CrOCOOBI U3MEPEHHS Pa3MEPOB MaJIBIX TEIT;
NPECTaBIATh PE3yIbTaThl U3MEPEHUH B BHJIE TAOIHII;
paboTaTh B rpymnmne

B3anmonencTBHuA TeJa

22
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Mexanunueckoe aBuxeHue. TpaekTopust ABUKEHUS Tena,
nyTb. OcHoBHbIE eauHULBI TyTH B CU. PaBHOMEpHOE 1
HEpaBHOMEpHOE IBHKEeHHE. OTHOCUTEIBHOCTD JIBHXKCHHUS.
CKopoCTh PAaBHOMEPHOT'O U HEPABHOMEPHOTO JIBHXKCHHUSI.
BexTopHbie u ckanspHble (GU3MUECKHE BETUUYUHBI.
Omnpenenenue ckopoctu. Onpezenenne

IIyTH, IPOHUJAEHHOrO TEJIOM IIPY PABHOMEPHOM JIBUKEHUH,
o gopmyre u ¢ moMoIbio rpadukoB. Haxoxnenue
BPEMEHHU JIBUIKEHHUS TEll.

SAsnenue unepuuu. [lposiBienue sBiieHUsI HHEPLUUU B OBITY
U TexHuke. MI3MeHeHue CKopocTy Tei npu
B3aumoercTBur. Macca. Macca — Mepa HHEPTHOCTH Tea.
NuepTHOCTH — cBOMCTBO Tena. OnpeieieHue Macchl Tela B
pe3yibTaTe €ro B3aUMOJICUCTBHS C IPYTUMHU TEJIaMHU.
BrisicHeHue ycioBUii paBHOBECHS

yaeOHBIX BecoB. [I10THOCTH BemecTBa. M3mMeHeHMEe
IJIOTHOCTU OJIHOTO U TOTO K€ BEILIECTBA B 3aBUCUMOCTHU OT
€ro arperaTHoro coctosinus. Onpenenenue

MAaccChl TeJa Mo ero 00beMy U TNIOTHOCTH, 00beMa Tela Mo
€ro Macce U IIOTHOCTH.

N3meHeHne ckopocTy Tena npu AEHCTBUU HA HETO APYTUX
ten. Cuia — NpuYMHA U3MEHEHHSI CKOPOCTH JBUKEHUS,
BEKTOpHas pu3uvecKasi BeTUIHHA.

I'padnueckoe n3obpaxkenue cuinsl. Cuna — Mepa
B3auMozeiicTBus ten. Cuna tsbkectu. Hanuune tsrorenus
MEXy BCEMH TeJIaMH. 3aBUCUMOCTb CHJIBI TSDKECTH OT
Macchl Tena. CBoOoHOe najieHne Teil. BosHUKHOBEHME
cunel ynpyroctd. [Ipupona cuibl ynpyroctu. OnbITHbIE
MOATBEPKJICHUS CYIIIECTBOBAHUS CUJIBI YIPYTOCTH. 3aKOH
I'yka. Bec Tena. Bec Tena — BektopHas ¢puzndeckas
BennuuHa. OTiMyuMe Beca Tena oT CUilbl TshkecTu. Cuna
TSDKECTU Ha JPYTHUX IUIaHETax.

N3yuenue yctpoiictBa quHamometpa. Msmepenust cui ¢
MOMOIIBIO AUHAMOMETpA. PaBHOIEHCTBYIOIIAS CHUII.

Omnpenenars: TpacKTOPUIO ABUKECHUS TENa; TEJO,
OTHOCHUTEJIBHO KOTOPOI'O IPOUCXOAUT JBUKCHHUE; CPEIHIO0
CKOPOCTbH JIBIKEHHSI 3aBOJHOTO aBTOMOOHJIS; TYTh,
IIPOMJICHHBIN 3a JAHHBIN IPOMEKYTOK BPEMEHH; CKOPOCTh
TeJa 1o TpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JBIKEHHS OT BPEMEHH; IFIOTHOCTH BEILIECTBA; MACCY TeJla I10
ero 00beMy U TUNIOTHOCTH; CHITY TSDKECTH 10 U3BECTHOW Macce
TeNa; Maccy Teja 110 3aJaHHON CHIIE TSKECTH; 3aBUCUMOCTh
MU3MEHEHUS CKOPOCTH TeJla OT NPUIIOKEHHON CUJIBL
JIOKa3bIBaTh OTHOCHUTEIBHOCTD IBUIKEHUS TEIIA;
PacCUMTBIBATH CKOPOCTH TE€JIa IIPY PABHOMEPHOM U CPEIHEN
CKOPOCTH IPU HEPABHOMEPHOM JIBU)KEHHH, CHITY TSDKECTH U
BEC Te€JIa, PABHOACHCTBYIOLIYIO IBYX CHUII,

pa3ianyaTh paBHOMEPHOE U HEPABHOMEPHOE JIBUIKEHHUE;
rpadpuuecku n300paxarb CKOPOCTh, CUITY M TOUKY €€
IIPWIOKEHUS;

HAaxOJIUTh CBSI3b MEK/y B3aUMOJEHCTBHEM TEJ U CKOPOCTHIO
UX JBUKCHUS;

YCTaHaBIMBATh 3aBUCHUMOCTb U3MEHEHUSI CKOPOCTH JIBHKECHUS
TeNa OT €ro MaccChl;

pasnnyaTh UHEPLUIO U MHEPTHOCTH TENa;

OINPEECIATD IUIOTHOCTD BEIECTBA;

pPacCUMTBIBATH CUITY TSJKECTH U BEC TEIIA,;

BBIJIEJIATH 0COOEHHOCTH IUIAHET 36MHOM IPYIIIbI U TUIaHeT-
TMTaHTOB (pa3iuyKe U o0Iue CBOicTBA);

MIPUBOAUTH PUMEPHI B3aNMOJEHCTBHUS TET,

MIPUBOJAIIETO K U3MEHEHUIO X CKOPOCTH; MPOSIBICHUS
SIBIICHUSI UHEPLIUU B OBITY; MPOSIBIIEHUS TATOTEHUS B
OKpY’KaloIIeM MHUpe; BUI0B 1e(opMaliy, BCTPEUAIOLINXCS B
OBITY; pa3IMYHbIX BUJOB TPEHHUS;

Ha3bIBATh CIIOCOOBI YBEIMYEHHS U YMEHBIICHUS CUIIbI TPEHUS;
pPacCUMTBIBATH PABHOJAECHCTBYIOILYIO ABYX CHUIL;
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Ciio)eHue IBYX CUJI, HAIIPABJICHHBIX 110 OAHOUW MPSIMOil B
OJIHOM HaIpaBJICHUU U B IPOTUBOIMOJIOKHBIX.
I'paduaeckoe n3oOpakeHre paBHOACHCTBYIOIICH TIBYX
cui. Cuna tpenus. U3mepenue cuiibl

TpeHus CKoJIbkeHUsA. CpaBHEHUE CUIIBI TPEHUS
CKOJIBJKEHUS C CUJION TpEeHUS KaueHus. TpeHue mokos.
Ponb Tpenus B Texuuke. CriocoObl yBeIMUEHUS U
YMEHBIICHUS TPEHHUSL.

KonTtponbHbIe pabOThI:

mo TeMe «MexaHnueckoe ABmxkeHue. Macca. IImoTHOCTE
BEIIECTBAY;

1o TeMe «CHIIbl B IPUPOAE»

JlabopaTopHbie paboThI

3. M3mepenune Macchl Tejla Ha PhIYaKHBIX BECaX.

4, VIzamepenue oObeMa Tena.

5. Onpenenenue IIOTHOCTU TBEPIOTO Tea.

6. 'pamynpoBanue Mpy>XKUHBI 1 U3MEPEHHUE CHIT
JMHAMOMETPOM.

7. BeIssiCHEHHE 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHS OT
TUTOIIAM COTIPUKACAIOLINXCS T U MPHXKUMAIOIIEH CHUJIBI.

Templ IPOEKTOB:

«MHepuus B )KU3HU yenoBekay, «l[1oTHOCTh BelecTB Ha
3emiie u ianerax CoJIHEUHOU cUCTEMBIY, «Besnecyiee
TPEHUE»

NEePEBOANTH OCHOBHYIO €JMHUILY ITYTH B KM, MM, CM, JIM;
OCHOBHYIO €IMHHILY MacChl B T, T, MI'; 3HaY€HHUE TUIOTHOCTH U3
KT/M° B r/CM3;

BBIPa)KaTh CKOPOCTh B KM/4, M/C;

aHAIN3UPOBATh TAOJIMYHBIC JAHHBIC;

paboTaTh C TEKCTOM y4eOHHKa, BBIICIATH TJIaBHOE,
CHCTEeMaTH3UPOBATh U 0000IIATh MOIyYSHHBIEC CBEJICHUS O
Macce Tena;

IPOBOANUTH SKCIIEPHUMEHT MO U3yYEHUIO MEXaHHYECKOTO
JIBMDKCHHUS, CDABHUBATD OIBITHBIC JAHHBIC;
IKCIIEPUMEHTAIIEHO HAXO/IUTh PABHOJICHCTBYIOIIYIO IBYX CHIT;
NPUMEHATH 3HAHUA K PEIICHUIO 3a/1a4;

U3MepATh 00BEM Tela C TOMOIIbIO U3MEPUTEIBHOTO
IIJIMH/PA; ITIOTHOCTH TBEPJIOTO TEJla C IOMOIIBIO BECOB U
M3MEPUTENBHOTO HWIMHAPA; CUITY TPEHHS C TIOMOIIBIO
JMHAMOMETPA;

B3BEIIMBAThH TEJIO HA yYEOHBIX BECaX U C UX MIOMOIIIBIO
OTIpEeNIeNATh Maccy Tena;

MI0JIb30BAThCS Pa3HOBECAMU;

rpaxyupoBaTh MPYXUHY;

NOJTy4aTh MIKAJTY C 3aIaHHOM LIEHOH JeTIeHNS;
aHAIN3UPOBATh PE3YJIbTATHl H3MEPEHUI U BHIYMCIICHHH,
JIeTIaTh BHIBOIBI;

NPE/ICTABIATh PE3YJIbTAThl U3MEPEHUI U BBIYUCIICHUI B BUJIE
TaOJIHIL;

paboTath B rpymne

JlaBJjieHre TBEPABIX TeJl, dKUJAKOCTEHl U ra3oB

25

HaBnenne. @opmyna Juisi HAXO0XKICHUS TaBICHUSA.
Enununs! naBnenus. BeiscHeHne crioco00B U3MEHEHUs
JaBJICHHUS B 6BITy U TEXHUKE. HpI/I‘—H/IHBI BO3HUKHOBCHUS
JaBJieHUs ra3a. 3aBUCUMOCTb JAaBJICHUS ra3a JaHHOH
Macchl OT 00beMa U TeEMIIepaTyphl.

[IpuBOANTE IPUMEPBHI, MOKA3bIBAIOIINE 3aBUCHMOCTD
JIEHCTBYIOLIEH CUJIBI OT IUIOLIAJN ONOPBI; MOATBEPKAAOLINE
CYyILIECTBOBAHUE BBITAIIKUBAIOIIECH CHIIBI; YBEIUUECHUS
TUIOIIAM OTIOPHI JUIsl YMEHBIICHHUS AABJICHUS; COOOIIAOIINXCS
COCYJIOB B OBITY, IPUMEHEHUS TIOPIIHEBOTO KUKOCTHOTO
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Paznuuus Mexay TBepAbIMU TeJIaMU, KUAKOCTSIMU U
razamu. [lepenaua naBieHus KUAKOCTBIO U Ta30M. 3aKOH
ITackansa. Hanuuue naBneHus BHyTpU XKUIKOCTH.
VYBenn4eHue 1aBiIeHus C TIyOUHON MOTPY>KEHHS.
ObocHOBaHME PACIIOIOKEHHSI TIOBEPXHOCTU OTHOPOAHOM
KHUJIKOCTH B COOOMIAIOLINXCS COCYAAaX HAa OJTHOM YPOBHE, a
AKHJIKOCTEH C pa3HON IUIOTHOCTBIO — HA PA3HBIX YPOBHSX.
YCTpoUCTBO U IEHCTBUE LUTIO3A.

AtmocdepHoe nasnenue. Biausiaue atmocdepHoro
JIaBJICHUS Ha )KMBBIE OPraHU3MBbI. SIBIIEHUS,
MOJITBEPKIAIOLIHE CYLIECTBOBAaHHE aTMOC(HEPHOTO
nasnenus. OnpeneneHue arMocepHoro aapieHus. OnbIT
Toppuuennu. Pacuer cuibl, ¢ KOTOpoit aTMocdepa TaBUT
Ha OKPY’KaIOIIKE MPeaMEThI. 3HAKOMCTBO € pabOTOM U
ycTpoicTBOM OapomeTpa-anepouaa. Mcmnonp3oBaHue ero
IIPU METEOPOJIOTMYECKUX Ha0M0AeHUIX. ATMOc(hepHoe
JlaBJIEHHE Ha pa3IMYHbIX BBICOTAX.

Y CTpOUCTBO U MPUHIIAI JEHCTBUS, OTKPBITOTO
AKHMJIKOCTHOTO U METAJUNINYECKOr0 MaHOMETpoB. [IpuHimn
JeMCTBUS MOPILIHEBOTO KUKOCTHOI'O HAacoca 1
THJIpaBINYECKOro npecca. Puznyeckre 0CHOBBI pabOTHI
THIpaBIMYECKOTo Ipecca.

[TprurHBI BOSHUKHOBEHMS BBITAJIKUBAIOIIEH CHUIIBI.
[Ipupona BeITaIKMBaKOIIEH CUJIbl. 3aKOH ApXuMena.
[TnaBanue Ten. YcnoBus miaBaHus Teil. 3aBUCUMOCTh

FJIY6I/IHBI MOrpy>XCHUA TEJIa B ) KUAKOCTD OT €TI0 IIJIOTHOCTH.

@u3nuecKrue OCHOBBI IJIABAHUSA CYJI0B U
BO3/1yXOIlJIaBaHUsI. BOHBIN ¥ BO3YIIHBIN TPAHCIIOPT.

Kpamxospemennvie konmponvHvle pabomoi
1o TemMe «JlaBieHue TBEpIOro Tesa;
o teme «JlaBneHue B )KUAKOCTH U raze. 3akoH Ilackansy.

Hacoca v TUAPaBINYECKOTO Mpecca, MJIaBaHusl Pa3IMYHbIX TEJ
Y KUBBIX OPTaHU3MOB, TUIABAHUS U BO31YXOIUIABAHMS;
BBIYHCIIATH JIaBJICHHE 110 U3BECTHOM Macce U 00beMy, Maccy
BO3/1yXa, aTMOc(hepHOE JTaBJICHHE,

cuity ApXume/a, BHITAIKHMBAIOIIYIO CUITY 110 JaHHBIM
AKCIIEPUMEHTA;

BbIpaXkaTh OCHOBHBIC eIMHUIIBI AaBieHus B Kl1a, rlla;
OTJIMYaTh Ta3bl 110 UX CBOMCTBAM OT TBEPABIX TEI U
JKUJTKOCTEH;

OOBSICHATH: JaBJICHHUE Ta3a HA CTCHKU COCY/Ia Ha OCHOBE
TEOPHUH CTPOEHUS BEILECTBA, IPUUMHY [TEPEAAUn JaBICHUS
JKUJIKOCTBIO WJIM Ta30M BO BCE CTOPOHBI OJIMHAKOBO, BIMSIHUAE
aTMOC(EPHOTO JIaBJICHUsI HA )KUBBIC OPTaHU3MbI, U3MEPCHHE
aTMoc(hepHOro JaBJICHUS C IOMOIIbIO TpyOku Toppuderuim,
M3MEHEHHEe aTMOC(hEepHOro JaBICHUS [0 MEpEe YBEITUUCHUS
BBICOTHI HaJl YPOBHEM MOPS, IPUUUHBI IUIABAHUS TEJI, YCIOBUS
IJIABAHUS CYZ0B, U3MEHECHHE OCAJIKU CYHA;

aHAJIM3UPOBATh PE3YIBTATHI SKCIIEPUMEHTA MO U3YUYECHUIO
JIaBJICHUS ra3a, OMbIT 10 Mepeaye JaBJICHHS KUIKOCTBIO,
OIBITHI C BEAEPKOM ApXuMena;

BBIBOJUTH OPMYITY JJIS pacyeTa JaBJIeHUS KUIKOCTH Ha JTHO
Y CTEHKHU COCYyAQ, Il ONPEAEICHUS BBITAIKABAIOIIECH CUIIBL;
YCTaHaBJIMBATh 3aBUCHMOCTb U3MEHEHUS JaBJICHUS B
JKUAKOCTH U Ta3e C U3BMEHEHUEM TTTyOUHBL;

CpaBHUBATh aTMOC(EpHOE JTABJICHHUE HA PA3IMYHBIX BHICOTAX
OT TOBEPXHOCTHU 3EMJIU;

HAOII0/IaTh OTBITHI IO U3MEPEHUIO aTMOC(EPHOTO TaBICHUS U
JIeNIaTh BHIBODI;

pazIM4aTh MAHOMETPHI O LEJISIM UCIIOIB30BaAHUS;
YCTaHABJIMBATH 3aBUCHUMOCTb MEXIY N3MEHEHUEM YPOBHS
JKUJIKOCTU B KOJIEHAX MaHOMETpa U JIaBJIEHUEM; JOKa3bIBaTh,
OCHOBBIBasCH Ha 3akoHe [lackans,
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Jlabopamopmwsie pabomul

8. OnpenerneHre BHITAIKUBAIOLIECH CUITBI, ICHCTBYIOIIECH Ha
IOTPYKEHHOE B )KUJIKOCTH TEJIO.

9. BeIsicHeHHEe yCIOBUI TUIAaBAaHUS TENA B )KUIKOCTH.

Temwvl npoexmos

«Hyxna nu 3emie atmocgepar,

«3aueM HY>KHO U3MEPSATH J1aBleHUe, «BoITankuBaromas
CHJIaY.

CYIIECTBOBaHHE BBITAJIKHBAIOLICH CUIIBI, IEHCTBYONIEH Ha
TEJIIO;

yKa3bIBaTh NPUYMHBI, OT KOTOPBIX 3aBUCUT CHIJIa ApXUMEa;
paboTaTh ¢ TEKCTOM yueOHHKa, aHATTM3UPOBATh (YOPMYIIHI,
0000111aTh U 1€]IaTh BHIBOJIBI;

OCTAaBJIISITh TUIAH MTPOBEJICHHS OIBITOB;

IPOBOJNTH OIIBITHI [0 OOHAPYKEHHUIO aTMOC(HEPHOTO
JIaBIICHUS, U3MEHEHUIO aTMOC(HEPHOTO JIaBJICHHS C BHICOTOM,
aHAIIM3UPOBATh MX PE3yJIbTATHI U JCIaTh BHIBOII;
IPOBOAUTH UCCIIETOBATEIILCKUI IKCIIEPUMEHT: TI0
OIIPE/ICTICHUIO 3aBUCUMOCTH JIaBJICHHS OT JEHCTBYIOIIECH CHIIBI,
C COOOMIAIONIMMUCS COCYJaMU, aHATU3UPOBATH PE3YJILTATHI U
JIeTIaTh BBIBOIBI;

KOHCTPYHPOBATh IPUOOP IS AEMOHCTPAIIUN
TUPOCTATUYECKOTO JIaBJICHUS,

U3MepsATh aTMOC(EepHOE AaBJICHHUE C TIOMOIIBI0 OapomeTpa-
aHepou/ia, JaBJICHUE C TIOMOIIBI0 MAHOMETPA,

NPUMEHSTh 3HAHHS K PEIICHUIO 3a/1a4;

OIBITHBIM ITyTE€M OOHAPYKUBAThH BBHITATKHBAIOIICE JICHCTBUE
KHUJIKOCTH Ha MOTPY)KESHHOE B HEE TEJI0; BBIICHUTH YCIOBUS,
NpY KOTOPBIX TEJO IUIaBAET, BCIIBIBAET, TOHET B )KUIAKOCTH;
paboTathb B rpymne

Pabota u MomHOCTB. DHEprus

13

Mexannueckast pabora, ee pU3NIeCKUil CMBICIT.

MoOImHOCTh — XapaKTEPUCTHKA CKOPOCTH BBIMNOJIHEHUS
pabotel. IIpocteie  mexaHusmbl. Ppruar.  YcnoBus
paBHOBecHsi pblyara. MOMEHT cuibl — (QuU3HIecKas

BEJIMYMHA, XaPAKTEPU3YIOLIAsl IEUCTBUE CHUIIBI.

[TpaBuio0 MOMEHTOB. YCTPOMCTBO M JIEUCTBUE PHIYAXKHBIX
BECOB.

[ToaBMXHBIN U HEMOABWXHBIA OJIOKHM — TIPOCTHIC
MeXaHU3MBbI. PaBEHCTBO pabOT MpH UCIIOIB30BAHUN

Bbruncnsate MexaHn4eckyro paboTy, MOIIHOCTh MO W3BECTHOMN
paboTe, SHEpPruI0; BbIpaXkaTb MOLIHOCTh B  Pa3IUYHBIX
€IMHULIAX;

ONpeeNiTh yCIOBHUS, HEOOXOAMMBIE JJSi COBEPIICHUS
MeXaHUYECKOI pabOThI; IJIEYO CHIIBI; LIEHTP TSAXKECTH IIIOCKOTO
Tena;

aHAJIM3UPOBATh MOLIHOCTH PA3JIUYHBIX MPUOOPOB; OIBITHI C
NOJBMKHBIM M HenoJBWXHBIM Onokamu; KITJ{ pasnuynbix
MEXaHHU3MOB;
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MPOCTBIX MEXaHU3MOB. «30JI0TOE MPABUIO» MEXAHUKU.
Hentp Tsixectu Tena. LeHTp TsxkeCcTH pa3mTuyHBIX TBEPABIX
ten. CraTtuka — paszien MeXaHHKH,

M3YYAOLIMK YCIOBUS PAaBHOBECHS TEN. Y CIIOBUS
paBHOBeECHSI Te.

[TonsTre o mose3noi u monHoi padore. KI1/| mexanusma.
Haknonnasa miockocts. Omnpenenenue KIIJ[ nHakmonHo#H
IIJIOCKOCTH.

Oueprus. llorennmanbHas 3Heprusi. 3aBUCUMOCTh
MOTEHIIMATBLHON SHEPTUH Tela, MOJAHATOrO0 HaJl 3eMJIeH, OT
€ro Macchl U BBICOTHI MmoabeMa. KuHernueckass sHEprus.
3aBUCHMOCTh KHHETUYECKON SHEPTUM OT MACCHI TEJIa U €T0
ckopocti. [lepexon oqHOrO BU]a MEXaHUUECKON SHEPTUU B
npyroi. Ilepexo sHeprun OT OJHOTO Tela K IPYyromy.

Jlabopamopmwvie pabomoi

10. BroisicHeHHE yCIIOBHsI PABHOBECHS pPhIUara.
11. Onpenenenune KI1J[ npu nogbeme Temna mo
HAKJIOHHOM TUTIOCKOCTH.

Temwvr npoexmos
«Pbryaru B OBITY U XKUBOI pUpPOAEH»

NPUMEHSTh YCJIOBHS PaBHOBECHsI pblyara B MPaKTHYECKHX
LEJSIX: OJIBEM U MepEeMEIECHUE TPY3a;

CpPaBHUBATh JIEHCTBUE MOABUKHOIO U HETIOABH)KHOTO OJIOKOB;
YCTaHABIIMBATh 3aBUCUMOCTh MEX]y MEXaHUYECKON paboToH,
CHJION U IPOWICHHBIM ITyTeM; MEXAy paboToil u sHEepruei;
MPUBOJUTH MPUMEPDI: WILITIOCTPUPYIOIINE, KAK MOMEHT CHJIbI
XapaKkTepU3yeT JeCTBUE CUITBI, 3aBUCAILEE U OT MOJYJISl CHIIBI,
U OT e¢ Iuleya; MPUMECHEHHS HETOJBUKHOTO M IOJBUKHOTO
OIOKOB Ha TPaKTHKE; pa3IMYHbIX BHUIOB pPaBHOBECHS,
BCTPEUAIONIUXCS B OBITY; TeJ, 00JIaal0IKUX OJHOBPEMEHHO U
KMHETUYECKOW, W TMOTEHLHAIbHOW SHEprueil; mpeBpalieHus
SHEPTUH U3 OJHOTO BHUJA B IPYTOMH;

paboTaTh ¢ TEKCTOM yueOHUKa, 000011aTh U AeNaTh BBIBOJIBL;
YCTaHABIIMBATh ONBITHBIM TIyTeM, YTO TOJje3Has paboTa,
BEITIOJTHEHHAS! C TIOMONIBIO IMPOCTOTO MEXaHW3Ma, MEHBIIE
MOJIHOM; BUJ] PaBHOBECHUS 1O M3MEHEHHUIO TOJOKEHUS LEHTpa
TSDKECTH TeJa,

MPOBEPSATH OMBITHBIM MyTEM, IPU KAaKOM COOTHOIIEHUU CUI U
WX IJIeY pblYar HaXOJAUTCS B PABHOBECHU; MTPABHIIO MOMEHTOB;
paboTath B IpymnIie;

MIPUMEHSITh 3HAHUS K PEIICHUIO 33]1aY;

JIEMOHCTPHUPOBATH IMPE3CHTAIUH;

BBICTYIIATh C JOKJIaJIaMHU;

y4acTBOBATh B OOCYXJICHHUH JTOKJIAJIOB U MTPE3CHTAIIHIA

Hroro:

70
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TemaTHueckoe miaHupoBanue. Pusuka. 8 Kjiace
(70 9, 2 4 B HEIETIO)

Ne Conep:kanue yueOHOro Kouaunuec XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
TeMBI MaTepHaJia TBO o0yyaromero (Ha ypoBHe y4eOHBIX JieiicTBHIl)
4acoB
1. TenJioBble ABJIEHUS 22

TennoBoe nBuxenue. OcOOEHHOCTH JBUXKEHUS

MoJieKyil. CBsi3b TEMIEPATyphl T€Ia U CKOPOCTU

JBUKCHMSI €r0 MOJIEKYJL. JIBH)KEHHE MOJIEKYII

B ra3ax, )KMJIKOCTSIX U TBepbIX Tenax. [IpeBpamienue
SHEPruM Tejla B MEXaHUYECKUX IPOLECCAX.

BuyTpenHss sHeprus tena. Y BeIudeHUue BHYTPEHHEN
SHEpI'Uu Tejia IyTeM COBepILEHHs paOoThl Hajl HUM HJIU €€
YMEHBILIEHNE IPU COBEPILLIEHUH paboThl TeoM. M3MeHeHune
BHYTPEHHEHN HEPIUHU TeJla IIyTeM TEIUIONEpeSayn.
TennonpoBoaHOCTE. Paznuyue TernnonpoBogHOCTEN
Pa3IUYHBIX BELIECTB.

KonBekus B )kuakocTsx u razax. O0bsicHeHue
KOHBeKIMH. [lepenaya sHEPrUM H3IIydEeHUEM.
Oco0eHHOoCTH BUJIOB TEIUIO MEepeaayu.

KonnuecTBo Tennotel. EAMHNIIBI KOJIMYECTBA TEIIOTHL.

VY nenbHas TEII0EMKOCTh BemecTBa. @opmyna 1iist pacyera
KOJINYECTBA TEIJIOThI, HEOOXOJMMOT0 /715l HarpeBaHMsI

Pa3nuyath TEIUIOBBIE SIBJICHNUS, arpEraTHbIE COCTOSHUS
BELICCTBA,

aHAJIM3UPOBATh 3aBUCUMOCTb TEMIIEPATYpPHI TENA OT CKOPOCTH
JIBIDKEHUS €r0 MOJIEKYJI, TaOJMUHbIE JaHHBIE, Ipaduk
IIJIABJICHUS U OTBEPJICBAHUS;

HaOJI0AaTh M UCCIIEI0BATh NIPEBPAILIEHUE SHEPIUHU Tella B
MEXaHUUYECKUX MPOLIECcCax;

IIPUBOAUTH IIPUMEPHI: IIPEBPALLEHUS SHEPTUH [IPU IIOABEME
TeJa U IPH €ro MaJeHNH, MEXaHUYECKON YHEPTUN BO
BHYTPEHHIOIO; U3MEHEHUS BHYTPEHHEW DHEPIUH Tella ITyTEM
COBEpILEHHs pabOThI U TEILIONEPEIaun; TEIUIONepeaadn
IIyTEM TEIUIONPOBOJIHOCTH, KOHBEKIUU U U3JTyYEHUS;
IIPUMEHEHHUs] Ha IPAKTUKE 3HAHUH O Pa3INYHOU TEIJIOEMKOCTH
BEILECTB; DKOJOTMYECKHU YHCTOI0 TOIUIMBA; IIOATBEPKAAOIINE
3aKOH COXPaHEHUS MEXaHUYECKON YHEPTUU; arperaTHbIX
COCTOSIHMM BELIECTBA; ABJICHUN ITPUPO/IbI, KOTOPBIE
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Tesa WK BBIAEIIAEMOT0 UM IIPH OXJIAXKACHHUU. Y CTPOUCTBO
U IPUMEHEHUE KaJlOpUMETpa.

TonnmBo Kak UCTOYHMK SHEPTHUH. Y A€IIbHAs TEILIOTA
cropanus tormmsa. @opmysa JUs pacueTa KOJIM4ecTBa
TEIUIOTHI, BBIAEIAEMOrO IIPU CTOPAHUU TOILIMBA. 3aKOH
COXPAaHEHUS MEXaHUUECKOI SHEPTUH.

[IpeBpamieHne MEXaHUYECKON SHEPTUU BO BHYTPEHHIOKO.
IIpeBpaiieHue BHyTpEHHEW SJHEPIUU B MEXAHUYECKYIO.
CoxpaHeHHe dHEpruu B TEILIOBBIX IPOLECCAX. 3aKOH
COXPAHEHHUS U MPEBPAILECHUS SHEPTUU B IIPUPOJIE.
Arperartsble cocTosiHM BelecTBa. Kpucrammmyeckue
tena. [naBnenne u orBepaeBanue. Temneparypa
1aBieHus. I'paduk niaaBaeHus 1 OTBEpIeBaHUS
KPUCTANIMYECKUX TeJl. Y IeJbHas TEIJI0Ta IIaBJICHUS.
OOBsicHEeHHE MPOLIECCOB IUIABJICHUS U OTBEPIEBAaHMS Ha
OCHOBE 3HaHUI O MOJIEKYJISIPHOM CTPOCHUHU BELIECTBA.
dopmyna 118 pacdeTa KOJIM4ecTBa TEIUIOTHI,
He00X0IMMOT0 ISl IIJIaBJICHUS TeJla WK BbIIEISIOIEr0Cs
IIPU €T0 KPUCTAJIIIU3ALIH.

[TapooGpa3zoBanue u ucnapenue. CKOpoCcTh UCTIAPESHHUS.
Hacepimennslii u HeHachleHHbIH nap. KonaeHcanus napa.
Oco0eHHOCTH MPOLECCOB UCTIAPEHMs U KOHACHCALINH.
[Tornomenue sHeprun Npyu UCIAPEHNUHN KUIKOCTH U
BbIJIEJICHHUE €€ TP KOHJeHcauu napa. [Ipouecc kunenus.
ITocTosiHCTBO TeMIlepaTypsl IPU KMUIIEHUH B OTKPBITOM
cocyne. Du3nueckuii CMbICT yIEIbHON TEIIOTHI
napooOpa3zoBaHMs U KOHJEHcaluH. BiaxkHocTh Bo3ayxa.
Touka pocsl. ClocoObI OnIpeieNieHUs BIAXKHOCTH BO3/yXa.
['urpomeTpsl: KOHAEHCALMOHHBIA U BOJIOCHOM.
[Tcuxpomerp.

Pabora rasza u napa npu pacupeHuu. TernaoBbie
nsurarenu. [I[pumeHeHne 3aKkoHa COXpaHeHUsI U
IIPEBPALIIEHNS] DHEPTUHU B TEIIJIOBBIX JIBUTaTEIIsIX.

OOBACHAIOTCS KOHJIEHCALUel apa; CIO0Ib30BaHUS SHEPTUH,
BBIJIETISIEMOM ITPU KOHJIEHCAIIMH BOJSHOTO 1apa; BIUSHUS
BJIQKHOCTH BO3JyXa B OBITY U JIETEILHOCTH YEIIOBEKa,
npumenenus JIBC Ha npakTHKe; IpUMEHEHUs TapoBO
TypOUHBI B TEXHUKE; IIPOLIECCOB IUIABICHUS U
KPUCTAJTU3AI[MH BEUIECTB; OOBSICHATH: N3MEHEHUE
BHYTPEHHEH 3HEPruM TeJa, KOr/la HaJl HUM COBEPILAIOT paboTy
WX TEJIO COBepIaeT paboTy; TEIJIOBbIC SIBJICHUS HA OCHOBE
MOJIEKYJISIPHO-KMHETUYECKOM TeopuH; GU3MUECKHI CMBICI:
YIE€IbHOM TEMI0EMKOCTH BEILIECTBA, YAEIbHON TEIIOTHI
CropaHus TOIUIMBA, Y/IEIbHOMN TEIUIOTHI Tapoo0pa30BaHus;
pE3yJIbTaThl SKCIIEPUMEHTA; ITPOLIECCHI IIJIaBICHUS U
OTBEPJECBaHUS TeJla HA OCHOBE MOJIEKYJISIPHO-KNHETHYECKUX
NPECTaBICHUI; 0COOCHHOCTH MOJICKYJISIPHOTO CTPOCHHS
ra3oB, JKUAKOCTEH U TBEPIBIX TEJI; IOHWKEHUE TEMIIEPATYPhI
JKUAKOCTU IIPU UCIIAPEHUHN; IPUHLIUI PabOThI U YCTPOHCTBO
ABC;

AKOJIOTHYECKHE MPoOIeMbl ucnonb3oBanust JIBC u mytu ux
pellIeHus; yCTPOWCTBO U MPUHIIUI pabOoThl HapOBOM TYpOUHBL;
KJIacCU(UIIUPOBATh: BUbI TOIIMBA 10 KOJIMYECTBY TEIIOTHI,
BBIJICJIIEMON IIPU CTOPAaHUM; TPHUOOPHI 111 U3MEPEHHS
BJIAYKHOCTH BO3/yXa;

MEPEYUCIIATH CIOCOOBI U3MEHEHHS] BHYTPEHHEN YHEPTHH;
IIPOBOAMTH OTBITHI IO N3MEHEHUIO BHYTPEHHEN SHEPTUH;
IIPOBOAMTH UCCIIEN0BATENIBCKUI KCIIEPUMEHT 10
TEIUIONPOBOAHOCTH PA3JIMYHbBIX BELIECTB; 110 U3YYEHHUIO
IUJTABJICHUS, UCTIAPEHUS U KOHJIEHCAIIUH, KUTIEHUS BOJIbI;
cpaBHMBaTh BUbI Teruionepenaun; KIIJ[ pasnuuHeix MammH u
MEXaHHU3MOB;

YCTaHABIIMBATh 3aBUCUMOCTh MEKy MacCO! Tena U
KOJIMYECTBOM TEIUIOTHI; 3aBUCUMOCTb IPOIIECcca TUIaBJIEHUS OT
TEMIIEpaTyphI TENA;
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YCTpoicTBO U MPUHITUIT ACHCTBUS ABUTATENS BHYTPEHHETO
cropanus (IBC). Dkosnornueckue npodyieMsl pu
ucnosibzoBanuu JIBC. YCTpoiCTBO U IPUHLIMI ACHCTBUS
napoBoit Typounsl. KI1J] TernnoBoro qurarens.
Konmponvnvie pabomoi

1o TeMe «TeIIOBhIC IBIICHUSY,

10 TeMe «ATperaTHble COCTOSIHUS BEIIECTBAY.

Jlabopamopmwvie pabomoi

1. Onpenenenne KOJIWYECTBA TEIJIOTHI IPU CMEIIUBAHUHU
BO/JIbI PA3HOW TEMIIEPATYPBHI.

2. OnpenesnieHue yaeabHON TEMIOEMKOCTH TBEPIOTO
Tena.

3. OnpezeneHre OTHOCUTEILHON BIIAYKHOCTH BO3/1yXa.

Temvr npoexmos

«TennoemkocTts BemecTy, «Hecropaemast
oymaxkkay, «TeroBeie aBUTaTenuy, «Buap
Terionepeiadu B ObITY ¥ TEXHUKE (aBHALINH,
KOCMOCE, MEJTUILIHE)».

paccUUTHIBATh KOJIMYECTBO TEILUIOTHI, HEOOXOAUMOE ISt
HarpeBaHus Tella WIK BBIACIEMOE UM IIPU OXJIAXKICHUH,
BBIJIEIISIONIEECS IPH KPUCTAJUIN3AUH, HEO0X0IUMOE IS
IPEBpALLEHMs B Tap KUKOCTH JIF0OON Macchl;

IIPUMEHATH 3HAHUA K PEIICHUIO 3a]a4;

ONpeaACIAAThL U CPABHUBATH KOJIMYCCTBO TCIJIOTHI, OTAAHHOC
ropsiueii BOIOH 1 MOIy4eHHOE XOJIOIHOU P TEIUNIO0OMEHE;
ONPEACIATD yAESNbHYIO TEINIOEMKOCTh BELIECTBA U CPABHUBATh
ee ¢ TaOJINYHBIM 3HaYCHUEM;

U3MEPSTH BIAKHOCTh BO3yXa;

IPEJCTaBIATh PE3YJIbTAThI ONBITOB B BHJIE TAOJINUIL;
aHAJIM3UPOBATh IPUYMHBI IOTPEIIHOCTEN N3MEPEHUN;
paloTath B rpymnre;

BBICTYIIATh C AOKJIaJaMH, JEMOHCTPUPOBATh PE3EHTALUU

3J’[€KTplfl‘leCKIer ABJICHUA

28

Dnektpusanus Ten. /[Ba posia aneKTpUUecKuX 3apsiioB.
B3anmoneiicTBre OTHOUMEHHO U PA3HOUMEHHO
3apsHKEHHBIX TeJ. Y CTPOHCTBO dekTpockona. [ToHsaTus o6
anekTpuyeckoM mnouie. [lose kak 0ocoOblit BUI MaTepUH.
JlenuMocCThb 3IEKTPUUYECKOTO 3apsia. DIEKTPOH — YacTHIlA
C HAUMEHBIITUM IJICKTPUUECKUM 3apsiaoM. Ennaniia
anekTpudeckoro 3apsga. Ctpoenue aroma. CtpoeHue sapa
aroma. Heiitponsl. [IpoTonsl. Mojenn aroMOB BOJIOpO/a,

OOBACHATH: B3aUMOJICHCTBHE 3apsKEHHBIX TN U
CYIIECTBOBaHME JABYX POJIOB AJIEKTPUUYECKUX 3aPsIIOB; OMBIT
HNodde — Munnukena; 3J1eKTpU3aluio Tel Npu
COIPUKOCHOBEHUH; 00pa30BaHME MOJIOKHUTEIbHBIX U
OTPULIATENIBHBIX HOHOB; YCTPOMCTBO CYXOTr'0 raJlbBAaHHYECKOIO
AIIEMEHTa; 0COOEHHOCTH IEKTPHUUECKOro TOKa B MeTajlax,
Ha3HAa4YC€HHUEC HCTOYHHNKA TOKAa B BHCKTqueCKOﬁ (S5
TEIIOBOE, XUMHUYECKOE M MArHUTHOE ICHCTBHSI TOKa,

20




renus, TuTus. oHEI.

OObsicHEeHHE HA OCHOBE 3HAHUH O CTPOCHUHU aTOMa
3JIEKTPHU3ALIUU TEJN MPU CONPUKOCHOBEHUH, TIEpeiayue
YaCTH AJIEKTPUYECKOIO 3apsija OT OJIHOTO Tejia

K JIpyromy. 3aKOH COXpPaHEHHUSI JEKTPUUECKOTO
3apsna. JlemeHue BemecTB 1Mo ClIOCOOHOCTH MPOBOIUTH
AIEKTPUUECKUN TOK Ha MPOBOIHUKH, MOTYIIPOBOAHUKU U
JTUDJICKTPUKU. XapaKTepHasi 0COOEHHOCTh
MIOJTYITPOBO/THUKOB.

DNEeKTPUYECKHUM TOK. Y CJIOBUS CYIIECTBOBAHUS
AIEKTPUUYECKOTO TOKA. ICTOUHUKY 3JIEKTPUUECKOTO TOKA.
DJIeKTpUYeCcKas 1eMb U €€ COCTaBHbIC YACTH.
YcoBHBIE 0003HAYCHM S, TPUMEHICMbBIE Ha CXeMax
3JIEKTpUYECKUX Lenei. [Tpupoaa snekTpudyeckoro

ToKa B MeTayaXx. CKOpOCTh pacipoCTpaHeHUs
3JIEKTPUYECKOI0 TOKa B MPOBOJHUKE. JlericTBUs
AIEKTPUYECKOTo ToKa. [IpeBpaienue snepruu
3JEKTPUUYECKOTO TOKA B IPYTUE BUJIBI SHEPTUU.
HampaBnenue >5ekTpuueckoro Toka.

Cuia Toka. THTEHCHBHOCTD AJIEKTPUIECKOTO TOKA.
dopMmyna 715 onpeieieHus: CUiIbl TOKa. EAMHUIBI
cuibl Toka. Haznauenne ammnepmerpa. Brirouenue
amrepmeTpa B 1enb. OnpenesaeHue HeHbl 1eJIeHus

€ro IIKaIbl. DJEKTPUUYECKOE HANIPSDKEHHE, STUHUIIA
HanpsbkeHus. Qopmyna ais onpeieTICHUs HallpsSKEHUS.
N3mepenne HanpspKeHNs BOJIBTMETPOM. BrirroueHue
BOJIbTMETpA B 1enb. OnpeiesieHue NeHbI IeJIEHUs €ro
IIKAJTBI. DJIEKTPHUUECKOE COMMPOTUBIICHHE. 3aBUCUMOCTh
CWJIBbI TOKA OT HAMPSHKEHUS! IPU MTOCTOSTHHOM
conpotuieHuu. [Ipupoma smekTpudeckoro
CONPOTHUBIIEHUA. 3aBUCUMOCTh CUJIbI TOKA OT
COTIPOTHUBIICHUS TP MOCTOSTHHOM HaIPSIKECHUH.

3akoH Oma st yyacTtka uenu. CoOOTHOIIEHHE

MEXy COTIPOTUBIIEHUEM MTPOBOIHHUKA, €TO ITTHHOMN

CyILIECTBOBAHHUE IIPOBOJHUKOB, IIOIYIIPOBOAHUKOB U
JUJIEKTPUKOB Ha OCHOBE 3HAaHUW CTPOCHUS aTOMA;
3aBHCHUMOCTb MHTEHCUBHOCTH 2JIEKTPUUYECKOT0 TOKA OT 3apsa
Y BPEMEHU; IPUYMHY BO3HUKHOBEHUS CONPOTUBIICHUS;
HarpeBaHue MPOBOJIHUKOB C TOKOM C MO3ULIMHA MOJIEKYJISIPHOTO
CTPOEHMS BEIIECTBA; CIIOCOOBI YBEIMYEHUS U YMEHbBILICHUS
€MKOCTH KOHJIEHCATOPA; Ha3HAYEHUE UCTOYHHUKOB
AJIIEKTPUYECKOT0 TOKA U KOHJICHCATOPOB B TEXHUKE;
aHAJIM3UPOBATh TaOJIMUHBIC JaHHBIC U I'PAUKU; TPUUYHUHBI
KOPOTKOI'O 3aMbIKaHUs; IPOBOJAUTE UCCIIE0BATEIbCKUI
SKCIIEPUMEHT 110 B3aMMOJICHCTBHIO 3apSKEHHBIX TE;
0OHapy’KUBaTh HAJIEKTPU30BAaHHBIE TEJIA, IEKTPUUECKOE
0JIE;

I10JIB30BATHCS AIEKTPOCKOIIOM, AMIIEPMETPOM, BOJIBTMETPOM,
peocTaTomM;

OIPENEIATh U3MEHEHUE CUIIBI, IEHCTBYIOLIEH Ha 3apsSKEHHOE
TEJO IPU yAaJICHUU U NPUOIMIKEHUH €T0 K 3apsSDKEHHOMY
Telly; LICHY JEJICHUs LIKaJIbl aMIIEPMETPA, BOJIbTMETPA;
JIOKa3bIBaTh CYLIECTBOBAHHUE YaCTHUL], UMEIOIIUX HAUMEHBIIHNN
AIEKTPUYECKUN 3apsT;

YCTaHaBIIUBATh IIEpepacIIpeelICeHUe 3apsia IIPU IIEPEXOAE €ro
C HavIEKTPU30BAHHOI'O TeJla HA HE HADJIEKTPU30BAHHOE IIPU
CONPUKOCHOBEHUU; 3aBUCUMOCTb CHJIBI TOKA OT HAIIPSKEHUS U
COIIPOTHUBIIEHUS MPOBOJHUKA, PAOOTHI FTEKTPHUUECKOTO TOKA
OT HANPSHKEHMSI, CUIIbI TOKA U BPEMEHH, HAIIPSIKEHUS OT
paboThI TOKA U CHIIBI TOKA;

MIPUBOAUTH IPUMEPHI: IPUMEHEHUS TPOBOIHUKOB,
ITOJIYITPOBOJTHUKOB M IUDJIEKTPUKOB B TEXHUKE,
[IPAKTUYECKOr0 IIPUMEHEHHUS MOIYIIPOBOAHUKOBOIO JUOA;
HMCTOYHHMKOB JIEKTPUUECKOTO TOKA; XUMUYECKOTO U TETIOBOTO
JIEUCTBHS DJIEKTPUYECKOI0 TOKA U UX UCIIOJIb30BaHUS B
TEXHUKE; IPUMEHEHUS MOCIEA0BATEIBHOIO U MTAPAJIETBHOTO
COCIMHEHUS IIPOBOJHUKOB;
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Y IJIOIIAJIBIO ITONEPEYHOr0 CeYEHUs. Y JeNbHOE
CONPOTUBJICHHUE NMPOBOAHUKA. [I[prHIIMN AEHCTBUS U
Ha3HaueHue peoctara. [logkitoueHne peocrara B LieTb.
ITocnenoBarenpbHOE COEIUHEHHUE TPOBOJIHUKOB.
CornpoTuBiieHHE MOCIEAOBATENBHO COEIUHEHHBIX
poBOAHUKOB. CHila TOKAa U HAIPSDKEHUE B LIENH [TPU
MOCJIeI0BaTeNbHOM coeiuHeHnt. [lapamnensHoe
COEMHEHHE NTPOBOJHUKOB. CONPOTUBIIEHUE ABYX
MapajuieJIbHO COEIMHEHHBIX MPOBOAHUKOB. CHila TOKa U
HaIlpsDKEHUE B LENU IIPY [TapaJlIeIbHOM COCIMHEHHH.
PaGora snekrpuyeckoro Toka. opmyna mist pacuera
pabotsl Toka. EauauIer paboThl TOKa. MOIMIHOCTD
3NeKTpUUecKoro Toka. opmyia it pacyera MOIHOCTH
tToka. ®opmyrna it BBIYUCIIEHUS Pa0OThI JIEKTPUUECKOTO
TOKa 4epe3 MOIIHOCTh U BpeMsl. EquHuIIbI paboThI TOKA,
HCIIONBb3YyEMBIE HA NpakTUKe. Pacuer cronmoctn
M3pACXOJA0BAHHOU AeKTposHeprun. dopmyrna s pacuera
KOJIMYECTBA TEIUIOTHI, BBIIEIAEMOTO IPOBOIHUKOM IIpU
IIPOTEKAHNUHU IO HEMY JJIEKTPUUYECKOT0 TOKA. 3aKOH
Jxoynst — Jlenna. Konaencatop. 31eKTpOEMKOCTh
KoH/ieHcaTopa. PaboTa snekTprudeckoro mosms
KOHJIeHcaTopa. EquHuIa 3J1eKTpoeMKOCTH KOHIEHCATopa.
PaznuuHble BUBI TaMIT, UCIIOIB3YEMBIE B OCBELICHUH.

Y cTpoicTBO JIaMIIbl HAKAIMBaHU. TemIoBoe IeCTBUE
TOKa. DJIEeKTPUYECKUE HarpeBaTeIbHbIe TPHUOOPHI.
[TpuunHbBI Ieperpy3Ku B LEMH U KOPOTKOTO 3aMbIKaHUA.
IIpenoxpanureny.

Kpamxkospemennas konmponvnas paboma

1o Teme «iekTpuszanus Ten. CTpoeHue aTomay.
Koumponvnvie pabomsi

1o TeMaM «DJIeKTpUuuecKuil Tok. Hampsixenuey,

«Conpotusnenue. CoequHEHHE TPOBOTHUKOBY;

o TeMaM «PaboTa U MOIITHOCTH ANIEKTPHUIECKOTO

000011aTh U 1e7IaTh BEIBOABI O CIIOCO0aX AJIEKTPU3AIMH TEIT;
3aBUCUMOCTH CHJIbI TOKA U CONTPOTUBIICHUS TPOBOIHUKOB;
3HAQUYEHUH CUJIbI TOKA, HAMIPSHKEHUS U CONPOTUBIICHUS MTPU
MOCJIE0BATEIbHOM U MapaJuIeIbHOM COCIMHEHUU
MIPOBOJHHUKOB; O PA0OTE U MOIITHOCTHU AJICKTPUICCKOU
JIaMITOYKH;

pPacCUMTHIBATH: CUJTY TOKA, HANPSHKEHUE, DIEKTPUUECKOE
COIIPOTHUBJICHUE; CUJTY TOKA, HANIPSXKEHUE U COMTPOTUBIICHUE
[P MOCIEA0BATEIBHOM U MAapaJUICIbHOM COCIMHEHUH
MPOBOJAHHUKOB; padOTy U MOIIIHOCTH 3JEKTPHUUECKOT0 TOKA;
KOJIMYECTBO TEIUIOTHI, BBIIEIAEMOE MPOBOJHUKOM C TOKOM I10
3akony Jxxoyns — JleHua; 31eKTpoeMKOCTh KOHIAEHCATOpa;
paboTy, KOTOPYIO COBEPILAET IIEKTPUUECKOE MO
KOHJICHCATOpa, YHEPTUI0 KOHJIEHCATOPA;

BBIPAXKATh CUIIY TOKA, HAMPSDKEHHUE B PA3JIMUHBIX €IMHULIAX;
€AMHUILY MOIITHOCTH Y€pe3 SAUHUIIBI HATIPSDKCHUS U CHITBI
TOKa; paboTy Toka B BT - u; kBT - u;

CTPOUTH TpaMK 3aBUCUMOCTH CHJIBI TOKA OT HAIPSHKEHHUS,
KJIACCU(UIIUPOBATH HCTOYHUKH NEKTPUIECKOTO

TOKQ; IEHCTBUSI AJIEKTPUUECKOT0 TOKA; JIEKTPUUECKHE
prOOPBHI 1O NOTPEOIIEMON MU MOLITHOCTH;

JAMITOYKH, IPUMEHSEMBIE HA TPAKTHUKE;

paznuyaTh 3aMKHYTYIO U PA30MKHYTYIO 3JIEKTPHUUECKHE LIETIH;
JIAMIIbI IO IPUHIUITY I€UCTBUS, UCIIOJIb3yEMBbIE JJIS
OCBEIICHUS, IPEIOXPAHUTENN B COBPEMEHHBIX MPUOOpax;
MCCJIEI0BATh 3aBUCUMOCTb CONTPOTUBIICHHS IPOBOAHUKA OT
€ro JUIMHBI, VIO MOMEPEYHOr0 CEUYEHUS U MaTepuania
MTPOBO/THHKA,;

YEPTUTh CXEMBI JIEKTPUUYECKOH IETH;

coOUpaTh INEKTPUUYECKYIO IIETIb;

U3MEPSTHh CHIIY TOKA Ha Pa3IMYHbIX YYACTKAX LEIH;
aHAIIM3UPOBATH PE3YNIbTATHI OMBITOB U IpadUKH;
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TOKay, «3akoH [xoyins — Jlenua»

Jlabopamopmwvie pabomoi

4. COopKa 3JIeKTPUUYCCKOM ST U M3MEPEHUE CHIIbI
TOKA B €€ Pa3IMYHbIX y4acTKax.

5. 3Mepenue HANPsHKCHUS HA PA3JIMYHBIX y4acTKax
BJIEKTPUYECKOMN LIETIH.

6. Mi3aMepeHue CHiIbl TOKA U €r0 PeryIupOBaHKe
peocTaToMm.

7. I3mepeHue CONMpOTUBIICHUS IPOBOTHHIKA ITPH
MIOMOIIIM aMIIePMETPa U BOJIbTMETPA.

8. M3MepeHue MOIIHOCTH U pabOThI TOKA B DJICKTPUIECKOM
JaMmIe.

Temwvl npoexmos

«HccnenoBanue SIBJICHUM JEKTPU3AINH TE,
«DIIeKTpUYECKOe NoJie KoHAeHcaTopay, «3rorosienue
KOHJIeHcaTopay, «CtpoeHue atoma, uin OmnbIT

Pezepdopna

I10JIB30BATHCS AMIIEPMETPOM, BOJIBTMETPOM; PEOCTATOM IS
pEryJINPOBAaHUS CUJIBI TOKA B LIETIH;

U3MEPSTH CONPOTUBJICHUE IIPOBOJHUKA IIPU ITOMOLLU
amIIepMeTpa U BOJIbTMETPA; MOLIHOCTh U PabOTy TOKaA B
JlaMIIe, UCII0JIb3Ysl AMIIEPMETP, BOJIBTMETP, YacChl,
NPECTABIATh PE3yIbTAaThl U3MEPEHUH B BUJIE TAOIHII;
000011aTh 1 JeNaTh BHIBOJBI O 3aBUCUMOCTH CHJIBI TOKA U
COIIPOTHUBIICHHUS IPOBOJIHUKOB;

paloTath B rpymnre;

BBICTYIIATh C JTOKJIAJOM MJIM CIyIIATh JOKIAJbI,
IIOATOTOBJICHHBIE C UCIIOJIB30BAaHUEM ITpe3eHTanuu: «cropus
pa3BUTHS IEKTPUUYECKOTO OCBELICHU», «lcronbp30Banne
TEIJIOBOTO JACUCTBUS AIEKTPUIECKOT0 TOKA B yCTPOMCTBE
TEIUIUI U UHKYOaTopoBy, «VcTopus co3aHust KOHIEHCATopay,
«IIpruMeHeHne aKKyMyJIATOPOB»; U3TOTOBUTH JIEHICHCKYIO
0aHKy

BJIEKTPOMaFHI/ITHLIe ABJCHUSA

MaruauTHOE noJie. Y CTAHOBJIEHUE CBSI3U MEKIY
AIEKTPUYECKUM TOKOM U MAarHUTHBIM 10JeM. OTbIT
Opcrena. MarHuTHOE noJie MpsAMOro Toka. MarHuTHsIe
JINHUU MarHUTHOTO NoJisl. MarHUTHOE NOJIe KaTyLIKH C
TOKOM. CrmocoObI U3MEHEHHST MATHUTHOTO JIEHCTBUSA
KaTYIIKA C TOKOM. DJIEKTPOMAarHuThl U UX MPUMEHEHHE.
Hcnbitanue aeicteus anekrpomaraura. [loctossHabIe
MaruuThl. B3aumopeiictBue MmaruutoB. OObICHEHHE
MPUYMH OPUEHTALINH KEJIE3HBIX OMUIOK B MATHUTHOM
mojie. MarautHoe moje 3emin. JleficTBe MarHUTHOTO

BrIgBISATE CBS3E MCKAY SJICKTPUICCKUM TOKOM U MAarHUTHBIM
MoJIeM;

OOBSICHSITE: CBSI3b HaIpaBJICHHUA MAarHUTHBIX JIUHAH
MAarauTHOIO I1OJIA TOKa C HAlIPpaBJICHUEM TOKa B IIPOBOAHUKE,
YCTPOMCTBO AJIEKTPOMATHUTA; BOSHUKHOBEHHE MATHUTHBIX
Oypb, HAMarHMYMBAHUE JKeJIe3a; B3AMMO/ICHCTBHE MOJTIOCOB
MarHUTOB; IPUHIIUI ACHCTBUS ICKTPOABUTATENS U 00TIACTH
€ro NpuMCHCHUA

MPUBOAUTH IPUMEPHI MArHUTHBIX SIBIICHU, UCIIOJIb30BAHUS
AIIEKTPOMArHUTOB B TEXHUKE U OBITY;
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I10JIAA Ha IMTPOBOAHHUK C TOKOM. yCTpOI;'ICTBO W IIPUHOMIT
JeicTBHS QJICKTPOABUTATCIIA ITOCTOAHHOI'O TOKA.

Koumponvnasa paboma
0 TeMe «DJIEKTPOMArHUTHBIC SIBIICHUSI.

Jlabopamopmwvie pabomoi

9. COopKa AJIEeKTPOMAarHuTa 1 UCIBITAHUE €T JICHCTBHSL.
10. M3yueHwue 3JIeKTPHUECKOTO JBUTATEIIs TIOCTOSHHOTO
TOKa (Ha MOJIETIN).

Temvr npoexmos

«ITocTOsTHHBIE MarHUTBDY,

«/lelicTBe MarHUTHOTO TOJISI HA POBOJAHUK
C TOKOM)»

YCTaHaBJIMBAThH CBSA3b MEXK/y CYLIECTBOBAHUE JIEKTPUUECKOTO
TOKA U MarHUTHBIM I0JIEM, CXOJCTBO MEXIY KaTYLIKOM C
TOKOM M MarHUTHOW CTPEJIKOM;

0000111aTh U J1e7aTh BBIBOJBI O PACIIONONKEHUH MarHUTHBIX
CTPEJIOK BOKPYT IMTPOBOJHUKA C TOKOM, O B3aUMOJCHCTBUU
MarHuTOB;

HA3BIBATh CIIOCOOBI YCHIICHUSI MAaTHUTHOTO JEHCTBUS KaTYIIIKU
C TOKOM;

MOJIy4aTh KAPTUHBI MATHUTHOTI'O TOJIS [TOJIOCOBOTO U
JyroO0pa3HOro MarHUTOB;

OTHUCHIBATH OIBITHI 10 HAMAarHMYMBAHUIO BEILIECTB;
MEPEUYUCIATh IPEUMYIIIECTBA AJICKTPOABUTATENEN IO
CPaBHEHUIO C TEIJIOBBIMU;

MIPUMEHATH 3HAHUS K PELICHUIO 33/1a4;

coOuparthb IEKTPUUECKUHN ABUTATENb MOCTOSHHOTO TOKa (Ha
MOJICIIN);

ONPEAENATh OCHOBHBIE JIETAIIN AJIEKTPUUYECKOTO IBUTATENS
IIOCTOSIHHOT'O TOKA;

paboTath B rpymre

CBeToBbBIC ABJICHUSA

15

Hcrounuku ceera. EcTecTBEHHBIE M HICKYCCTBEHHBIE
VMCTOYHMKH CBeTa. TOUEUYHBIN HCTOYHUK CBETA U CBETOBOM
ayud. [IpsMonnHeliHOEe pacipOCTpaHEHUE CBETA. 3aKOH
MPSIMOJIMHENHOTO pacnpocTpaHeHus ceeta. OOpa3oBaHue
TEHU U NonyTeHU. COIHEUHOE U JIYHHOE 3aTMEHUS.
SIBnenus, Habto1aeMble MIPU MaJICHUH JTyya CBETa Ha
rpaHuLly paszena aAByx cpell. OTpakeHue cBeTa. 3aKOH
oTpakeHus cBera. OOpaTUMOCTh CBETOBBIX JTy4eil.
ITnockoe 3epxkaino. [Toctpoenne nzoOpaskeHus mpeamMera B
IJI0CKOM 3epKaie. MHuMoe nzobpaxenue. 3epKajabHOe U
paccestHHOe oTpa)keHue cBeTa. Onrudeckas INIOTHOCTh
cpenbl. SIBnenne npenomienns ceera. COOTHONIEHUE
MEX/1y YIJIOM MaJI€HUS U YIJIOM NPEIOMIICHUS. 3aKOH

HaGnronate npsiMoiarHeHOE pacpoCTpaHEHUE CBeTa,
OTpa’K€HHE CBETA, IIPEJIOMIICHUE CBETA;

00BSACHATH 00pa30BaHKUE TEHU U MOIYTEHH; BOCIIPUITHE
n300pakeHMs IJ1a30M YEIIOBEKa;

IIPOBOAMTD UCCIIEN0BATENBCKUNA DKCIIEPUMEHT 110 IOITYYEHUIO
TEHU U MOIYTEHH; 110 U3YUYEHHUIO 3aBUCUMOCTH yIJla
OTpayKeHHsI CBETa OT yIJjla MaJeHuUs; 110 IPETOMIIEHUIO CBETa
IIpY [IEPEXO/IE Tyda U3 BO3/1yXa B BOAY;

000011aTh U /1€1aTh BBIBOJBI O PACIIPOCTPAHEHUHU CBETA,
OTpaXeHHUHU U NPEJIOMIICHUH CBEeTa, 00pa30BaHUM TEHU U
MIOJIyTEHH;

YCTaHaBIIMBATh CBA3b MEXIYy IBIXKEHHEM 3emiu, JIyHbl u
CouHIIa ¥ BOSHUKHOBEHHMEM JIYHHBIX M COJIHEUHBIX 3aTMEHMI;
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npenomiieHus ceeta. [lokazarens npenomieHus
nByx cpea. CtpoeHue riaza. OyHKIHMM OTIEIbHBIX YacTen
riaza. @opmupoBaHue U300pakeHUs HA ceTYaTKe Iriasa.

Kpamkospemennas konmponvnas paboma
0 TeMe «3aKOHbI OTPAXKEHUS U TPETOMIICHHS
CBETa.

Jlabopamopnas paboma
11. M3yueHne CBOWCTB M300paKEeHHUS B TMH3AX.

Temvr npoexmos

«Pacnpocrpanenue csera, win M3rotosieHue Kkamepsl-
00CKypbI», « MHUMBIN PEHTT€HOBCKMIA CHUMOK, UJIH
L[pIUTEHOK B AM1IE»

MEXy IBUKEHHEM 3eMIIU U €€ HaKJIOHOM CO CMEHOI BpeMeH
rojia ¢ UCIOJIb30BaHNEM PUCYHKA yUYCOHHKA;

HaxouTh [lonsapHyto 3Be311y B co3Be3iuu bonbiioit
MenBeauIsr;

OTIPEICIIATH TOJIOKEHUE IIAHET, UCTIONB3YS MOABUKHYIO
KapTy 3Be3AHOr0 Heba; Kakasi U3 ABYX JIMH3 C Pa3HbIMU
(OKYCHBIMH PaCCTOSIHUAMU J1aeT OOJIbIIIeEe YBEINYCHNUE;
MPUMEHSTh 3aKOH OTPa)KEHHsI CBETa IIPU MMOCTPOCHUH
M300paXeHHs B INIOCKOM 3€pKale;

CTPOUTH H300paKeHNE TOYKHU B TUIOCKOM 3EPKaJIE;
n300paxkeHus1, JaBaeMble JIMH301 (paccenBaroleH,
cobuparoteit) s caydaes: F> d; 2F <d; F <d <2F;
n3o0paxkeHue B oToarrapare;

paboTaTh C TEKCTOM Y4eOHUKa;

pa3ianyaTh JMH3BI 0 BHEIIHEMY BHY, MHUMOE U
JNEHCTBUTENbHOE U300paKEHUS;

MIPUMEHSITh 3HAHUS K PEIICHUIO 337129,

U3MEPSATh POKYCHOE PACCTOSIHUE U ONITHYECCKYIO CHITY JIMH3BL
aHATM3UPOBATH IMOTYICHHBIE IIPU TTOMOIIH JTHH3BI
MU300paXeHUS, ICJIaTh BBIBOJIBI, IIPECTABIIATE PE3YIbTAT B
BHIE TaOJIMIL;

paboTarth B rpymrie;

BBICTYIIATh C JOKJIAJJaMU WA CITYIIATh JOKJIAJIbI,
MOJATOTOBJICHHBIE C UCIIONIb30BaHNEM Tipe3eHTanuu: «OukH,
JaTbHO30PKOCTh M OJM30PYKOCThY, «COBpEMEHHbIE
onTHYecKkue Mpudopsl: hoToamnmapar, MUKPOCKOII, TETIECKOTI,
MIPUMEHECHHE B TEXHUKE, UICTOPHSI HX PA3BUTHI»

Hroro:

70
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TemaTH4yeckoe NJIAHUPOBAHME. dusuka. 9 Kiaacc

(102 4, 3 g B HEACITIO)

Ne Conep:xkanue yueOHOTo Koua-Bo XapakTepucTHKA OCHOBHBIX BHI0B J1€ATEJIbHOCTH
TeMbI MaTepuaia 4acoB o0yuaroniero (Ha ypoBHe yueOHBIX /IeiicTBHI)
1. 3aKO0HDBI B3aMMOACIHCTBUA U ABUKECHHUA TeJI 33

Onucanue nBukeHus. MarepuanbHasi TOUKa Kak MOJEJb
tena. Kpurepuu 3ameHsl Tena MaTepuaibHONW TOYKOM.
[ToctynarenbHoe aBuxeHue. Cucrema oTcyera.
[Tepememienue. Paznuuue Mex 1y NOHATUAMU «IIYyThb» U
«repemMenieHue». Haxoxaenue KoopIMHaThI Tella o ero

HaYyaJbHOU KOOpAMUHATC U IMIPOCKIHNU BEKTOPA NCPEMCIICHUS.

[Iepemelienue npu NpsIMOIMHEHHOM PaBHOMEPHOM
JNBHKEeHNH. [IpsMonrHeiHOEe paBHOYCKOPEHHOE JBUKEHUE.
MrHoBeHHas CKOpocTh. Y ckopeHue. CKopocTh
MPSIMOJIMHEITHOTO PaBHOYCKOPEHHOTO JIBHKeHUS. ['paduk
ckopoctu. Ilepemenienue npu NpsAMOIUHEHHOM
PaBHOYCKOPEHHOM JIBH)KEHUHU. 3aKOHOMEPHOCTH, MPUCYIIIUE
PSIMOJINHEHHOMY paBHOYCKOPEHHOMY JBHKEHHIO 0e3
HavyabHOM ckopocTu. OTHOCUTENIBHOCTh TPACKTOPUH,
[epeMEICHUs, IIyTH, CKOPOCTH.

['eonenTpryeCcKas ¥ reIMOLEHTPUYECKAsE CUCTEMBI MUPA.
ITpuunHa cMeHbl THS M HOYM Ha 3emuie (B

OOBsACHATH (PU3NYECKUN CMBICT TOHSTUN: MTHOBEHHAs
CKOpPOCTb, YCKOPEHHUE;

Ha0JI10/1aTh ¥ ONUCHIBATH MIPSIMOJIMHENHOE U PaBHOMEPHOE
JABHUXCHHUE TCIICKKHU C KaHGHBHHHeﬁ; JABMKCHUEC MAasiTHHUKA B
JIByX CUCTEMax OTCUeTa, 0JIHA U3 KOTOPBIX CBA3aHA C
3eMJIEH, a ApyTras C JICHTOH, IBUXKYLIEHCS PABHOMEPHO
OTHOCHUTEIIBHO

3CMJIM; TaJICHUC OJJHUX U TCX K€ TCJI B BO3AYXC U B
pa3pex’eHHOM IIPOCTPAHCTBE; ONbITHI, CBUJIETEIbCTBYIOIINE
0 COCTOSIHUM HEBECOMOCTH TEJ;

Ha0II0AaTh ¥ OOBSACHATD MOJET MOJEIN PAKETHI;
000CHOBBIBAaTh BO3MO>KHOCTb 3aMEHBI T€JIa €0 MOJIENBIO —
MaTepUaIbHOW TOUKOH - UIsl ONUCAHMSI IBUYKEHUS;
MPUBOJIUTE IIPUMEPEI, B KOTOPBIX KOOPAUHATY
JIBIDKYILETOCs Tea B 11000 MOMEHT BpEMEHH MOKHO
OTPEENNTh, 3Hasl €r0 HaYaJIbHYI0 KOOPAUHATY U
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reJIMOIeHTpUIecKol cucteme). [IpuunHbl ABMXKEHUS C TOUKU
3peHust ApUCTOTENIS U €ro nocjieaoBareneil. 3aKoH UHEPIUH.
[IepBeiit 3akoH HproToHa. MIHEpLUMalibHbIE CUCTEMBI OTCYETA.
Bropoii 3akoH Herotona. Tperuii 3akoH HeroTona.
CBoboHOE naieHue Tell. Y CKopeHHe CBOOOHOTO Ma/IeHusl.
[Tagenue Ten B BO3yXe U pa3peKEHHOM IIPOCTPAHCTBE.
YMeHbIIeHre MO1YJI BEKTOpa CKOPOCTHU MPpU
IIPOTUBOIOJI0KHOM HaIlpaBJIEHUU

BEKTOPOB HAa4YaJIbHOM CKOPOCTU M YCKOPEHHUS

cBoOoHOrO naseHus. Hesecomocts. 3aKOH BCEMUPHOIO
TATOTEHUS U YCIIOBUS €r0 MPUMEHUMOCTHU. ["paBUTaliMOHHAs
MIOCTOsIHHAsS. Y CKOpEHHE CBOOOJHOTO MaJieHUs Ha 3emiie U
JIpyrux HeOECHBIX Telax. 3aBUCUMOCTh YCKOPEHUS
CBOOO/IHOTO Na/IEHUS OT LIMPOTHI MECTA U BBICOTHI HAJl
3emiiei.

Cuia ynpyroctu. 3akoH ['yka. Cuna tpenusi. Buapl

TPCHUA: TPCHUC IIOKOA, TPCHUC CKOJILXKCHUA, TPCHUC KAUCHUA.

@opMyia i1 pacdera CUiIbl TPEHUS CKOJIbkeHus. [Ipumepst
MIOJIE3HOTO IIPOsABIICHUS TpeHus. [IpsaMonuneitHoe u
KPUBOJIMHEWHOE IBUKEHHUE. J[BUKEHHE TENa MO OKPYKHOCTH
C IIOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO.
HenTpocTpemurenbsHoe yckopeHue. VIcKycCTBEHHBIE
cnytHukH 3emun. IlepBas kocMudeckas ckopocts. MiMimyibe
Tena. 3aMKHyTas cuctema Tei. MIsMeHeHne UMITyJIbCOB Tell
MIPU UX B3aUMOJAEHCTBUU. 3aKOH COXPAHEHUS UMITYJIbCA.
CyniHocTh ¥ pUMeEpHI

PEaKTUBHOTO ABMKEHUS. HazHaueHne, KOHCTPYKUHUS U
MIPUHLUIT JEUCTBUS paKkeTbl. MHOTOCTYIIEHYAThIE PAKETBHI.
Pabota cubl. PaboTa cuiibl TSXKECTH U CUITBI YIIPYTOCTH.
[TorenmanesHas sHeprusd. Kunernueckas sueprus. Teopema
00 U3MEHEHUHN KMHETUYECKOM SHeprun. 3aKOH COXpPaHEHUS
MEXaHNYECKON YHEPTUN.

Koumponvnasa paboma

COBEpILEHHOE UM 32 JaHHBIA IPOMEKYTOK BPEMEHH
NIEPEMELIEHHE, U HENIb3S ONPEAEIUTh, ECIIM BMECTO
NepeMelleHus 3a1aH NPONJCHHbBIN MyTh;
PaBHOYCKOPEHHOT'O JIBMKEHUS, IPSIMOJIMHENHOTO U
KPUBOJMHENHOTO JABHKEHUSI T€JI, 3aMKHYTOW CUCTEMBI TeJI;
IIPUMEPBI, NOSICHSIOIINE OTHOCUTEIBHOCTD IBUYKEHUS,
HPOSIBJICHUS] MHEPLIMHU; ONIPENENIATh MOJYIIH U MPOEKIIUU
BEKTOPOB Ha KOOPAUHATHYIO OCh;

3aIlMCBIBAaTh YpPaBHEHHE ISl ONPEIEJIEHUS] KOOPIMHATHI
JIBYDKYILIETOCs Tella B BEKTOPHOM U CKaJISIpHOU (opMe;
3aMMCBIBAaTh (POPMYIIBL: [T HAXOXKICHUS IPOCKINH U
MOJyJIsl BEKTOpA NEpeMEIeHus Tea; /I BEIYUCICHUS
KOOPJMHATHI ABUKYIIErOCs TeJa B JTF000M 3aJaHHBIMI
MOMEHT BPEMEHH; JJIsl ONIPEeNICHUs] YCKOPEHHUS B
BEKTOPHOM BUJIE U B BUJE IIPOEKIIMI HAa BBIOPAHHYIO OCb;
JUI pacyeTa CUJIbl TPEHUs CKOJIbKEHUsI, pa0OThI CHIIBI,
paboThI CUJT TSXKECTH U YIIPYTOCTH, HOTEHLUATbHON
SHEPrUM MOAHATOrO HaJ 3eMJIEH Tella, IOTEHIUAIbHON
SHEPTHUHU CKATOU NPYKUHBL,

3alUCBIBAaTh B BUJIE (hOPMYJIbI: BTOPOM U TPETHH 3aKOHBI
HrroToOHa, 3aKOH BCEMUPHOTO TATOTEHUS, 3aK0H ['yKa,
3aKOH COXpaHEHMsI UMITYJIbCa, 3aKOH COXPAaHEHUs
MEXAHUYECKOM dHEPIUu;

JTOKa3bIBaTh PABEHCTBO MOYJISl BEKTOpA IEPEMEIICHHS
MPONHJEHHOMY ITYTH U IUIOIIAU O] TpaduKOM CKOPOCTH;
CTPOUTH IpaQUKK 3aBUCUMOCTH Vx= Vx(t);

10 rpaduKy 3aBUCUMOCTH Vx(t) OIIpenensiTh CKOPOCTh B
3aJJaHHBII MOMEHT BPEMEHH; CPABHUBATh TPACKTOPHUH,
MyTH, IEPEMEIICHUS], CKOPOCTH MAasITHHUKA B YKa3aHHBIX
CUCTEMAX OTCUETA;

JIeN1aTh BBIBOJI O IBUKEHHUH TEJI C OJIMHAKOBBIM YCKOPEHHEM
IIpU JIEHCTBUH HAa HUX TOJIBKO CHJIBI TSDKECTH;
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o TeMe «3aKOHBI BSaHMOHeﬁCTBHH U IBUXKXCHUA
TCII».

Jlabopamopmwvie pabomul

1. MccnenoBanne paBHOYCKOPEHHOTO JBMXKEHUS Oe3
HayaJIbHOH CKOPOCTH.

2. I3mepenne yCKOpEeHUs: CBOOOTHOTO T ICHHS.

Temwvl npoexmos

«Hcropus pa3BUTHS HCKYCCTBEHHBIX CITyTHHUKOB
3eMIIi 1 periaemMbi€ ¢ UX TOMOIIBIO HAyYHO-
UCCIIeIOBATENLCKUE 3a1aUM)

OTMPECIIATh IPOMEKYTOK BPEMEHH OT HaJalia
PaBHOYCKOPEHHOT'O JIBM)KCHUS IIIApUKA JIO €r0 OCTAHOBKH,
YCKOpEHUE JIBVKCHUS [IApUKA U €r0 MTHOBEHHYIO
CKOPOCTh Tepel YAapOM O IIWIHHID;

U3MEPATh YCKOPEHHE CBOOOIHOTO TaICHHUS,
MIPEJICTABIISATH PE3YNIbTaThl U3MEPEHUN U BRIYUCIICHUN B
BUJIE Ta0HII U TPa(UKOB;

paboTats B rpyrmre

Mexanuuyeckne KoJie0aHus M BOJHBI. 3ByK

14

ITpumeps! konebaTenbHOrO ABMXKEHUs. OO1Ie YepTh
pa3HoO0pa3HBIX KoJeOanuid. JlnHaMuKa KoJieOaHui
TOPU30HTAIBHOTO PYKUHHOTO MasTHUKA. CBOOOTHBIE
KoJIcOaHMs, KoJieOaTeIbHbIE CUCTEMEI, MASTHUK. BelIMuuHEL,
XapaKkTepu3yrolue kojaedaTenbHOe ABMKEHHE: aMIUIUTY/a,
MepHOoJ], YacToTa, (pasza konedaHuil. 3aBUCUMOCTh NIEpHUOIa U
Y4acTOThl MAasiTHUKA OT JUIMHBI €ro HUTH. ["apMoHndeckue
koseOanus. [IpeBpamienre MexaHMueCKOi 3Heprun
Kosie0aTenbHON CHUCTEMBI BO BHYTPEHHIO. 3aTyXarolue
KoseOaHus. BeiHyXneHHble konebanus. Yactora
YCTAHOBUBIIMXCS BBIHYXJIEHHBIX KoJeOaHH. Y cIoBUs
HACTYIUICHUS U (pU3UUecKasi CYIIHOCTb SIBJICHUS PE30HAHCA.
VY4er pe3oHaHca B IPAKTUKE. MeXaHU3M paclpoCTpaHEHHUS
ynpyrux konebanuil. Mexannuyeckue BoaHbl. [lonepeunsie u
MIPOIOJIbHBIE YIIPYTHE BOJIHBI B TBEPBIX, KHUJIKUX U
ra3oo0pa3HbIX cpeax. XapaKTepUCTUKH BOJIH: CKOPOCTb,
JUTMHA BOJIHBI, 4YaCTOTAa, epHoA KonebaHuid. CBA3b MEXITY
3TUMH BeJInunMHaMu. VIcToOuHUKY 3ByKa — Tea,
Kxoseoromuecs ¢ yactoroit 16 I'u — 20 kI'w.

Ornpenenars kojiebaTeIbHOE JBMKEHUE IO €T0 MPU3HAKAM;
IPUBOJIUTH IPUMEPBI KOJICOAHUM, MTOJIC3HBIX M BPEIHBIX
MIPOSIBIICHUH pe30HaHCa U MyTH YCTPaHEHUs MOCTIEIHUX,
HUCTOYHUKOB 3BYKa;

OMHCHIBATH IMHAMUKY CBOOOHBIX KOJIEOaHUH MPYKUHHOTO
U MaTeMaTUYECKOTO MAasITHUKOB, MEXaHU3M 00pa30BaHUs
BOJTH; 3aITHCHIBATh (JOPMYITYy B3aUMOCBSI3U TIEPHUOIA U
YacTOTHI KOJI€0aHHU; B3aUMOCBI3H BEIUYMH,
XapaKTePU3YIONINX YIIPYTHE BOJIHEI;

OOBSACHATH: MPUUUHY 3aTyXaHUs CBOOOIHBIX KOJICOAHMUIA; B
YeM 3aKJII0YacTCs SBJICHUE pe30HaHCa; HaOII0Jae MBI OITBIT
10 BO30YKJIEHUIO KoJeOaHU OJTHOTO KaMEePTOHA 3BYKOM,
HCITyCKaeMBIM JIPYTUM KaMEPTOHOM TAaKOW e JaCTOTHI,
MOYEeMY B ra3ax CKOPOCTh 3ByKa BO3PACTACT C MOBBIICHHEM
TEeMIIEPATYPHI;

HA3bIBaTh: YCIOBHE CYIISCTBOBAHUS HE3aTYXAFOIIHX
KosneOaHuil; GU3NYECKre BEIMYUHBI, XapaKTePU3yIOIINe
VIIPYTHE BOJIHBI; TAANIa30H YaCTOT 3BYKOBBIX BOJIH;
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VYabTpa3Byk U HHPpa3ByK. DXOIOKAIKS. 3aBUCUMOCTD
BBICOTHI 3ByKa OT YAaCTOThI, @ TPOMKOCTH 3BYyKa — OT
aMIUIATYIbI KOJIEOAHUH U HEKOTOPBIX APYruX mpuuuH. TemOp
3ByKa. Hanmuue cpenpl — He0OX0auMoe ycaoBre
pacnpocTpaneHus 3Byka. CKOpOCTb 3BYKa B Pa3IMUHBIX
cpenax. OTpakeHue 3ByKa. 9X0. 3BYKOBOM PE30HAHC.

Konmponvnasa paboma
o Teme «MexaHn4ecKne KoJeOaHusi ¥ BOJIHBL. 3BYK».

Jlabopamopnas paboma

3. UccnenoBanue 3aBUCHMOCTH MEPUO/IA U YACTOTHI
CBOOOIHBIX KOJICOaHHI MasTHUKA OT JUTHHBI €T0
HUTH.

Temvr npoexmos

«Ornpesenenne KaueCTBEHHOM 3aBUCUMOCTH IepHoJa
KoJ1e0aHui NPY>KUHHOTO MasgTHHUKA OT MacChl rpy3a

U )KECTKOCTH NPYKUHBD, «OIpeneacHe KaueCTBEHHOM
3aBHCHMOCTH Mepro/ia KoyieOaHUil HUTIHOTO
(MaTeMaTH4ecKoro) MasiTHUKa OT BEJIMUHUHBI YCKOPEHUS
CcBOOO/IHOTO Na/IEHUS», «YIIbTPa3BYK U HHPPA3BYK B
IIPUPOJE, TEXHUKE U MEAULIMHE»

pa3ianyaTh MOoNepedHble U TPOAOIbHbIE BOJHBI,
MMPpUBOJUTH OGOCHOB&HHH TOr0, 4YTO 3BYK SABJISACTCA
MPOAOJIBHOM BOJIHOW;

BBIIBUTATh TUIIOTE3bl: OTHOCUTEIBHO 3aBUCUMOCTHU BBICOTHI
TOHA OT YaCTOThI, @ TPOMKOCTH — OT aMIUIUTY bl KOJIeOaHUi
MCTOYHUKA 3BYKa; O 3aBUCUMOCTH CKOPOCTH 3BYKa OT
CBOICTB cpe/ibl M OT €€ TeMIIEPATYPhI;

MPUMEHSITh 3HAHUSA K PEILICHUIO 3a/1a4;

IIPOBOAMTD IKCIIEPUMEHTAILHOE UCCIIEI0OBAaHUE
3aBHCUMOCTH IEPHO/Ia KOJICOaHUH MPYKMHHOTO MasiTHIKA
OT M u K; U3MepATh KECTKOCTh MPYKUHBI,

IIPOBOAUTD UCCIIEI0OBAHUS 3aBUCUMOCTH IIEPHOJA
(4acToThl) KOIEOAHUI MasiTHUKA OT IJIUHBI €70 HUTH,
MIPEJICTABIIATH PE3YJIbTAaThl U3MEPEHUI U BHIYUCICHUHN B
BH/JIE TAOJIHNILI,

paboTathb B IpyIIie;

CIIyLIaTh OTYET O Pe3yJIbTaTax BBIITOJHEHUS 3a1aHUs-
npoekTta «OnpeaeneHne Ka4eCTBEHHOM 3aBUCUMOCTH
nepuoza koaebaHui MaTeMaTUYECKOTO MasiTHUKA OT
YCKOPEHHSI CBOOOTHOTO TIAJICHUS;

CIIyHIaTh JOKIaJ «YIbTPa3ByK U HH(GPA3BYK B IPUPOJIE,
TEXHUKE 1 MCAULIUHE», 3a1aBaTb BOIIPOCHI U IPUHUMATD
y4acTue B 00CYKACHUU TEMBI

3HeKTp0MaFHI/ITHOC moJjie
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Hcrounnku MarauTHOrO nojs. ['unoreza Ammepa.
I'paduaeckoe n3o06paxkeHne MarHUTHOTO Mo, JImHIM
HEOJIHOPOAHOI'0 ¥ OJJHOPOJHOTO MarHUTHOr o noJisi. CBA3b
HaIlpaBJICHUs JUHUN MarHUTHOTO MOJIS TOKA C HAIIPABICHUEM
ToKa B rpoBojHukKe. [IpaBuno Gypasuuka. [IpaBuiio npaBoit
pyKH Ui coneHona. JleicTBrue MarHuTHOTO TOJIS Ha
IIPOBOJHMK C TOKOM M Ha ABMXKYIILYIOCS 3apSKEHHYIO
yactuny. [IpaBuito ieBoit pyku. MTHAYKIMS MarHuTHOTO TOJIA.
Mopynbs BeKTOpa MarHUTHOW MHAYKUUU. JIMHUY MarHUTHOR

I[CHaTB BBIBOJIbI O 3aMKHYTOCTH MAarHUTHBIX JIMHUH 1 00
0cJ1a0JICHUH TI0JIS C YAQJICHUEM OT IMMPOBOAHHUKOB C TOKOM;
Ha6J'IIOJIaTI) N OITMCBIBATDH OIIBITHI, IOATBCPIKAAIOIINC
MOSBJICHUEC SJICKTPUYICCKOTO ITOJIA ITPU U3MCHCHUN
MAar"duTHOIO IOJIA, U ACJIaTh BBIBOJBI,

Ha6J'IIOIIaTLZ B3aHMOHCﬁCTBHC AJIFOMHMHHECBBIX KOJICIT C
MAarauToMm, SIBJICHUC CAMOUWHAYKIUHU,; OIIBLIT 11O U3JTYYCHUIO U
MNpUEMY SJICKTPOMATrHUTHBIX BOJIH; CBOGOI[HBIC
SJICKTPOMAarduTHBIC KoJIeOaHMs B KOJIe0aTEeIbHOM KOHTYPE,
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WHIYKIWU. 3aBUCUMOCTh MarHUTHOTO MOTOKA,
IIPOHU3BIBAIOILETO IUIOIIAb KOHTYPA, OT IUIOLIAAN KOHTYpa,
OPUEHTALIMH IIOCKOCTH KOHTYpa IO OTHOIIEHUIO K JIMHUAM
MarHMTHON UHIYKIMHU U OT MOJYJIsl BEKTOpa MarHUTHOM
WHIYKUUUA MarHuTHOro noiid. Onbitel ®apaznes. [lpuunna
BO3HHUKHOBEHHUS MHAYKIIMOHHOrO ToKa. OnpeeneHue
SIBJICHUS 3JIEKTPOMAarHUTHOM MHAYKIMH. TexHuueckoe
IIPUMEHEHUE SIBJIEHMSI. BOZHUKHOBEHNE MHIYKIIMOHHOT'O TOKA
B QJIFOMMHHUEBOM KOJIBIE IPU U3MEHEHUHU MTPOXOASILETO
CKBO3b KOJIbII0O MAarHUTHOTO NoTOKa. OnpezneneHue
HalpaBJIeHUs1 UHAYKIMOHHOTO ToKa. [IpaBuno Jlenna.
SIBnenust camouHyKIMKU. UTHAYKTUBHOCTB. DHEprus
MarHUTHOTO MOJISI TOKA.

[lepeMeHHBIH NEKTPUUECKUI TOK. DIEKTPOMEXAHUUECKHUI
WHIYKIIMOHHBINA reHepaTop (Kak MpuMep - TUAPOTeHEPaTop).
[Torepu suepruu B JIDII, ciocoObl yMEHbIICHUS TIOTEPb.
Hasnauenue, ycTpoicTBO

Y IPUHLUN AeHCTBUS TpaHCc(hOopMaTopa, ero IpuMeHeHne Ipu
repeaayde MEKTPOIHEPIUH.

DneKTpOMarHuTHOE I0JI€, ero UICTOYHUK. Pa3nuuue Mexay
BHUXPEBBIM JJIEKTPUUYECKUM U HIEKTPOCTATUUECKUM TOJISIMHU.
DNEeKTPOMarHUTHHIE BOJIHBI: CKOPOCTh, IONEPEYHOCTD, AJINHA
BOJIHBI, IPUYMHA BOZHUKHOBEHNUS BOJH. [Tomyuenue u
perucrpanus 3JeKTpOMarHUTHBIX BOJIH. BbIcOkOoYacTOTHBIE
3JIEKTPOMArHUTHbBIE KOJe0aHHsI U BOJHBI — HEOOXOIMMbIE
CpelcTBa JIJIsl OCYIIECTBIEHU paarocBs3u. KonebatenbHbIi
KOHTYp, MOJTY4€HHUE 3JEKTPOMAarHUTHBIX KOJICeOaHHHA.
®opmyna ToMmcona. biaok-cxema nepenaromero 1 IpueMHOTo
YCTPOMCTB JUIsl OCYLIECTBIEHUS PaUOCBA3H. AMIUIUTYAHAS
MOJYJISLHNS U JETEKTUPOBAHUE BBICOKOUYACTOTHBIX
KoJeOaHu.

Wnrepdepennus u nudpaxuus ceera. CBET KaK YaCTHBIHI
CJIy4aid 2JIEKTPOMAarHuTHBIX BOJIH. J(nana3oH BUANMOTO
M3JTy4EHUs Ha [IKaJe DJIEKTPOMArHUTHBIX BOJH. YacTHIlbI

passioxeHue 0es1oro cBeTa B CHEKTP IPU €ro NPOX0xKICHUH
CKBO3b IIPU3MY U [TOJIy4€HHE OEJIOr0 CBETA ITyTEM
CJIOKECHMSI CIIEKTPAJIbHBIX LIBETOB C IIOMOILBIO JINH3HI;
CIUJIOLIHOM Y JINHEWYAThIE CIIEKTPBI UCITYCKAHMS;
(dbopMynupoBaTh MPaBUIIO MPABON PYKH I COJCHOUAA,
npaBuiIo OypaBumKa, mpaBuio JleHia;

OIPEEIIATh HAIIPABIICHUE 3JIEKTPUYECKOIO TOKA B
IIPOBOJHMKAX W HAIPABJICHHUE JIMHUNA MarHUTHOTO I10JIS;
HallpaBJICHUE CUJIbIL, ACUCTBYIOLICH HA DJIEKTPUYECKUI
3apsj, JBWKYLIUICS B MATHUTHOM I10JI€, 3HAaK 3apsiaa U
HaIpaBJICHUE JIBU)KEHUS YaCTHUIBL;

3aluChIBaTh (POPMYITy B3aMMOCBSI3U MOAYJIS BEKTOpA
MarHMTHON MHJIYKIIUHM MarHUTHOTO I1OJISI C MOJYJIEM CHJIbI
F, neficTByroleii Ha MPOBOAHUK UTMHOM |, pacmonoxeHHbIi
NEPIEeHIUKYJIIPHO JUHUSAM MarHUTHOW MHIYKIMH, U CUIION
TOKa | B IPOBO/IHUKE;

ONMCHIBATh 3aBUCUMOCTh MarHUTHOI'O IIOTOKA OT UHIYKIIUU
MarHMTHOT'O TI0JIsl, IPOHU3BIBAIOIETO TUIOMIA/lb KOHTYpa, U
OT €r0 OPUEHTALMH 110 OTHOLIEHUIO K JIMHUSIM MarHUTHON
MHAYKINW; Pa3anyuns MEX1y BUXPEBBIM IEKTPUUECKUM U
ANEKTPOCTATUYECKUM TOJISIMU;

MPUMEHSITH MTPaBUIIO OypaBUMKa, IPABUIIO JIEBOM PYKHU;
npaswiio JIeHna u mpaBuiIo NpaBol pyKH Ui ONpeaeseHus
HaIpaBJICHUS UHAYKLIINOHHOIO TOKa;

pacckas3bpiBaTh 00 YCTPONCTBE U MPUHITUTIE JCHCTBUS
re’epaTopa epeMeHHOI0 ToKa; 0 Ha3HA4Ye€HUH, YCTPOHUCTBE
U TIpUHIIMIIE AEHCTBHS TpaHchopMaTopa, 1 ero
MIPUMEHEHUH; O MIPUHIIMIIAX PAUOCBSI3U U TEIEBUICHNUS;
Ha3bIBaTh CIIOCOOBI YMEHBILIEHUS MTOTEPh IJIEKTPOIHEPTHH
IpU nepeaye ee Ha OONIbIINE PACCTOSHUS, Pa3IMYHbIe
JMana3oHbl 2JIEKTPOMATrHUTHBIX BOJIH, YCIIOBUS
00pa30BaHUs CIJIOUIHBIX U TUHEHYATHIX CHEKTPOB
UCITyCKaHMUS,
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AJIEKTPOMArHUTHOTO U3JIy4eHHS — POTOHBI (KBAHTHI).
SBnenue qucnepcuu. Pasnoxenue 6eoro cBeTa B CIEKTP.
[Tonydenue 6en0ro cBeTa MyTeM CIOXKEHHS CIIEKTPaTbHBIX
uBeToB. L[Bera Ten. HaznaueHue u yCcTpoicTBO
cnekTporpada u cnekTpockona. TUIBI ONTUYECKUX
ciekTpoB. CIIJIOIHON U JIMHEWYaThle CIIEKTPbI, YCIOBUS UX
nostydeHusi. CreKTpbl UCITYCKaHUSI U MTOTJIOIIEHUSI.
CnexrpanbHblil ananus. 3akoH Kupxroda. ATombr —
WCTOYHUKHU U3ITyYEHUS U MorioieHus ceeta. O0bsCHeHHE
U3JIy4EHUs U MOTJIOLIEHUS CBETa aTOMAMHU U IIPOUCX0XKICHUS
JTUHENYaThIX CIEKTPOB HA OCHOBE MOCTYIaToB bopa.

Jlabopamopmwvie pabomoi

4. VI3ydeHue siBJICHUS JICKTPOMArHUTHOW MHIYKIIHH.
5. HaGmroieHHe CIUTOIIHOTO M TMHEHYAThIX CIIEKTPOB
UCITYCKaHUSL.

Temwvl npoexmos

«Pa3BuTHe cpeacTB U crocoOoB nepenayr HHGpopMaluu Ha
JlaJIeKHe PacCTOSTHUS C IPEBHUX BPEMEH U JI0 HAILIUX JTHEH»,
«MeTo/1 CIEKTPaAIbHOTO aHAJIN3a U €r0 IPUMEHEHHUE B HAYKE
U TEXHUKE»

OOBSICHATD U3JIy4€HHE U MOIJIOLUIEHUE CBETa ATOMAMU U
IIPOUCXOKACHUE JIMHEHYaThIX CIIEKTPOB HAa OCHOBE
rnocrysatoB bopa;

IPOBOJIUTH UCCIIEAOBATENILCKUN KCIIEPUMEHT 110
HU3YUCHUIO ABJICHUA BHCKTPOMaFHI/ITHOﬁ WHAYKIHU,
aHAJIM3UPOBATh PE3Y/IbTAThl SKCIIEPUMEHTA U JA€TaTh
BBIBO/IbI;

paloTath B rpymnIe;

cIymaTh 1okiazsl «Pa3BuTre cpeicTB U criocoboB

nepenayr nHGOPMAIUY Ha TAJIEKUE PACCTOSHUS C IPCBHUX

BPCMCH M 10 HAIIUX I[Heﬁ», «Meton CIICKTPAJIBbHOT'O
aHaJIM3a 1 €ro NpuMCHCHUC B HAYKC U TCXHHUKEY

CTpoeHne aToMa M aTOMHOI0 siipa
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Cno>xHBIH cOCTaB paAMOAKTUBHOTO U3TYUYEHHS, O-, 3- U Y-
yacTuiel. Mogens aroma Tomcona. Onbitel Pesepdopaa o
paccesiHuiO a-yactull. [Inanerapnast Mmojens aToma.
[IpeBpamienus siaep nNpu pagnoaKTUBHOM pacmaje Ha
puMepe o-pacnaga pagusi.

O6o3HavyeHue sAAep XUMUYECKUX JIEMEHTOB. MaccoBoe u
3aps/10BOE YKciia. 3aKOH COXpPaHEHUs MaCCOBOTO YKCIIa U
3aps/ia Mpu paIMOaKTUBHBIX MIpeBpanieHusx. Hasnauenue,
YCTPOMCTBO U IIPUHLIMI ACHUCTBUS cueTurKa [ elirepa u
Kamepsl BuiibcoHa.

OnuceiBath: onbITh Pesepdopaa mo oOHapykeHUIO
CJIOHOT'O COCTaBa PaIMOAKTUBHOTO U3IY4YEHHUS U O

HCCJIICAOBAHUIO C ITIOMOMIBIO PACCCAHHNA O-HaCTHUL] CTPOCHUA

aToMa; MPOLECC JACJICHUS sApa aToMa ypaHa;

OOBSICHATH CYTh 3aKOHOB COXPaHEHHUsI MAaCCOBOI'O YHCIIA U
3apsja pU paJuOaKTUBHBIX NIPEBPALLEHUSAX;

00BACHATH GU3NYECKUIN CMBICI IOHATUN: SHEPTHS CBSI3H,
nedeKkT Macc, LenmHas peakiys, KpuTH4YecKasi Macca;

MPUMCHATDH 3aKOHbI COXPAHCHUSA MAaCCOBOT'O YKUCJIa U 3apsaa

IIPY 3alIUCH YPABHEHUH AIEPHBIX PEaKLIUM;
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BriOuBanue o-uacTULIaMU IPOTOHOB U3 sJIEp aTOMa a30Ta.
Habmtonenue gororpaduii, 00pazoBaBmuxcs B Kamepe
BuibcoHa TpeKOB 4acTHLl, y4aCTBOBABUIMX B SACPHON
peakuuu. OTKpbITHE U CBOMCTBa HEUTpOHA. [IpoTOHHO-
HEHUTPOHHAs MOJEIb sapa. DU3ndecKkuil CMbICI MaCCOBOTO U
3apsiioBoro uncen. Oco6eHHOCTH sIepPHBIX CHIl. 30TOIBI.
OHeprus cBA3U. BHYTpeHHsAs S3HEPrus aTOMHBIX

anep. Bzaumocssi3bp macerl 1 sHepruu. [ledexr macc.
Briaenenue uim norioneHne SHEPruu B sIIEPHBIX
peakuusx. Mozens npoiiecca AejaeHus sapa ypaHa.
Briaenenue sHeprun. Y ciioBus IpOTEKaHUS YIPABIIEMON
uenHou peakunu. Kpurtnueckas macca. Haznauenue,
YCTPOMCTBO, IPUHLUII IEUCTBUSA SAEPHOTO PEaKTOpa Ha
MeJIEHHBIX HeliTpoHax. [IpeoOpa3zoBanue sHepruu saep B
NEKTPUYECKYIO dHepruro. [IpenmyniecTsa 1 HegOCTaTKN
ADC nepen IpyruMH BUJIaMU 3JIEKTPOCTAHIUH.
buonoruueckoe nelicteue paguanuu. Puznueckue
BEJIMYMHBI: TOTJIOIEHHAs J03a U3JIy4eHus1, KOOPPUIUEHT
KauecTBa, SKBUBAJICHTHAs 7103a. BiusHuEe paqnoakTUBHBIX
U3JydyeHul Ha )kuBble opranu3Mel. [lepron nonypacnana
pPaZMOaKTUBHBIX BELIECTB. 3aKOH PaJINOaKTUBHOTO pacraja.
CriocoObl 3alIUThl OT paAualud. Y CJIOBUS IPOTEKAaHUS U
IIPUMEPBI TEPMOSIEPHBIX peakluii. Beinenenne snepruu u
MEPCIIEKTUBBI €€ UCTOIb30BaHus. VICTOUHHUKY SHEprun
ConHua u 3Be31.

Konmponvnasa paboma
1o teme «CTpoeHre aToMa U aTOMHOTO SIpa.
Hcnonbs3oBanme SHEPTHHN AaTOMHBIX SIJIEP».

Jlabopamopmwvie pabomul
6. I3MepeHne eCTECTBEHHOTO PaIuallMOHHOTO (oHa
TO3AMETPOM.

Ha3bIBaTh YCJIOBHS IPOTEKAHUS YIPABIIEMON LETTHON
peakuuu, npeumyiecTBa u Hepoctatku ADC nepen
JPYTUMU BUJIaMU 3JIEKTPOCTAHIIUH, YCIOBUS IPOTEKAHUS
TEPMOSIZICPHON PEaKlUK; Ha3bIBaTh (PU3MYCCKUE BETUIHHBI:
MOTJIONICHHAS /1032 U3TydeHHsI, KO (DUIIMEHT KauecTBa,
SKBUBAJICHTHAs 71032, IIEPUO/ ITOJTypaciajia;
paccka3bpiBaTh O HA3HAYEHUU SJEPHOTO peakTopa Ha
MEJICHHBIX HEHTPOHAX, €r0 YCTPOUCTBE U MIPUHITUTIC
JICHCTBHS,

MIPUBOIUTH MPUMEPHI TEPMOSICPHBIX PEAKITU;
MIPUMEHSTH 3HAHUS K PEIICHUIO 3a/1a4;

HU3MEPSITh MOIIIHOCTH J03bI PaJAHAIIMIOHHOTO (pOHA
JI03UMETPOM;

CpaBHUBATH MMOJTYUYEHHBIN pe3yabTaT C HAMOOIBIITIM
JIOTTYCTUMBIM JISI YEJIOBEKA 3HAUCHHEM;

CTPOUTH rpadyK 3aBUCUMOCTH MOIIIHOCTH JIO3bI U3ITYUCHHUS
MIPOJIYKTOB pacnaja paoHa OT BPEMEHHU;

OIIEHUBATH M0 rpaduKy MEPUO]] MOTypaciajia MpoIyKTOB
pacmnaja pajaoHa;

MPEJICTABIIATh PE3YIbTAaThl U3MEPEHUI B B TaOIHII;
paboTath B rpyrmrie;

ciaymath goknan «HeraruBHoe BO3ACCTBIE paidalluy Ha
YKUBBIE OPTAaHU3MBI U CIIOCOOBI 3aIIUTHI OT HEEH

32



7. U3yuenue neneHus siapa aroma ypana 1o ¢otorpaduu
TPEKOB.

8. M3yueHne TPEKOB 3apsHKCHHBIX YACTHIL 10 TOTOBBIM
¢dororpadusm (BHIIOTHIETCS 10MA).

Tema npoexma

«HeraruBHOe BO3/1€CTBUE paiialiuy (MOHU3UPYIOITUX
W3ITy4eHUI) Ha )KUBBIE OPTaHU3MbI U CIIOCOOBI 3aLIUTHI OT
HEE»

Crpoenne u 3Bosonus Beesiennoii 5
CocraB Comueunoii cucrembl: CoJlHIIE, BOCEMb OOJIBIITIX Habnronats cnaiinel win gororpadun HeOECHbIX 00BEKTOB;
IUTaHeT (I1eCTh U3 KOTOPBIX UMEIOT CITYTHUKH), MATh IJIaHET- HAa3bIBATh TPYIIBI 00BEKTOB, BXOLIMNX B COHEUHYIO CHCTEMY;
KapJiauKOB, aCTEPOUbI, KOMETEI, METCOPHBIE TEIIA. NpUYHHBT 00paszoBanus msiTeH Ha ComHie;
®opmupoBanre COTHEYHOM CUCTEMBI. 3€MJIS U IIJIAHETHI NPUBOIHUTH IPUMEPBI H3MCHCHHS BUJIA 3BE3/IHOTO Heba B
3eMHOM Tpynmbl. OGIIHOCTh XapaKTEPUCTUK TUIAHET 3eMHON TCHUCHHUC CYTOK; 5
TPYIIIBL. I1ageThbI- TUTAHTEL. CHYTHI/IKI/I U KOJIbLIA [JIAHET- CpaBHHMBATDH IIJIAHETHI 3EMHOMU I'PYIIIIBI; INTIaHETBI-IT'UI'aHThI;
ruraiToB. Manele Tesna COTHEUHOM CUCTEMBI: aCTEPOUIBL, aHajlu3snpoBarh pororpaduu nn CUJIaﬁzlva miIaxer, poTorpapuu
KOMETbI, MeTeopHbIe Tena. OOpa3oBaHHe XBOCTOB KOMET. COHEUHOIH KOPOHBI 1 06pasoBaHHil B Heii; .
Pamant. Mereopnt. Borman. CorHITe 1 3BE3/IbI: CIIOHCTas OIIUCHIBATH q)OTOFpa(bI/II/IUMaJ'IBIX Tell vCOJIHe‘IHOI/I CUCTEMBI; TpU
MOACIIN HECTAllUOHApHOU BCGHCHHOI/I, MMPEAJIOKCHHBIC
(30HHAas1) CTPYKTYpa, MarHUTHOE TOJIE. DpUAMAHOM:
Ncrounuk sHeprumn CosHIa U 3B€37 — TEILIO,
00BACHATH (1)I/I3I/ILI€CKI/I6 mpoHecChl, NPOUCXOAANINC B HEAPAX
BBIIEIISIEMOE IIPU TPOTEKAHNHU B MX HEZIpaxX TEPMOSEPHBIX CONHIIA ¥ 3BE3)T; B UeM MPOSBIETCS HE CTAHOHAPHOCTb
peakuuii. Ctaauu sBononnu ConHua. ['amakTuky. BeesteHHOi;
Mertaranaktuka. Tpu BO3MOXKHBIE MOJEIIN HECTALIMOHAPHON 3amuCHIBAT 3aK0oH Xa667a;
Bcenennoii, mpenoxkeHneie A. A. @puaMaHoM. JIEMOHCTPHPOBATH PE3CHTAIINH, YYaCTBOBAThH B 00CYKICHHU
DKcIepUMeHTaIbHOE MOATBEPKIeHHE Xa00JI0M paciIupeHust Tpe3eHTaIumi
Bcenennoii. 3akon Xab60:ma.
Temwvl npoexmos
«EcTecTBeHHBIE CITYTHUKY TUTAHET 3€MHOU TPYIIbBIY,
«EcTecTBeHHbBIE CITYTHUKH IJIAHET-TUTAHTOB)
HTorosoe noBTopenue 5
Hroro: 102
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