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PabGouast mporpamMmma pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCHOBHOM
o0pa3oBaTensHON MporpaMMbl OCHOBHOTO 0011iero oopazoBanuss MbOY «COII Ne 44y ¢ yuérom
IpOrpamMM, BKIFOUEHHBIX B €€ CTPYKTYpY.

ILliianupyemblie pe3yabTAaThl 0CBOCHUA Y4eOHOI0 MpeaMeTa
Uzyuenue yuebHOro mpenMera «@Pu3nka» 1O JaHHOW NpOrpaMMe CIOCOOCTBYET
(GOPMUPOBAHHUIO Yy YYaIIUXCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEIMETHBIX PEe3yJIbTaTOB
o0OyueHus, COOTBETCTBYIOIIUX TpeOOBaHUSIM (elepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJlapTa OCHOBHOI'O OOLIETr0 00pa30BaHus.

®I'OC 00O ycranaBiauBaeT TpeOOBaHMs K pe3yIbTaTaM OCBOCHHS 00yUYarOIIMMHCS OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMBI OCHOBHOTO 00IIIEro 00pa3oBaHMs:

JIMYHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTh U CLIOCOOHOCTH 0OYYAIOIIMXCS K CAMOPA3BUTHIO U
JTUYHOCTHOMY  CaMOOTpEeNieHH0, C(HOPMHUPOBAHHOCTh WX MOTHBAIlMM K OOyUEHUI0 U
L[EJICHANIPABICHHON [O3HABATEJILHON  JESATENIbHOCTH, CHCTEMbl 3HAYMMbBIX COLIMAJIBHBIX U
MEXJIMYHOCTHBIX OTHOIICHHH, [IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPa)KAIOUINX JUYHOCTHBIC U
rpa)<IaHCKHE MO3UIIMU B I€ATEIHHOCTH, COLIMAIbHBIE KOMIIETEHIIUH, IPABOCO3HAHKE, CIIOCOOHOCTh
CTaBUTb I[EJIH ¥ CTPOUTH )KU3HEHHBIC IJIAHBI, CIIOCOOHOCTH K OCO3HAHUIO POCCUICKON MICHTUIHOCTH
B MTOJIUKYJIBTYPHOM COLINYME;

MeTanpeAMeTHbIM, BKIIOYAIOIIMM OCBOCHHBIE 00YYaIOIIMMUCS MEKIIPEIMETHbIC MOHATHS U
VHUBEpCaJbHbIC Y4YeOHBIC JICHCTBUS (PEryJsSTUBHBIC, IO3HABATCIbHBIC, KOMMYHUKATHBHEIC),
CHOCOOHOCTh HX HCIIOJNIb30BaHHMSI B y4YeOHOH, IO3HABATEIbHOW M COLMAIBLHOM MPaKTHKE,
CaMOCTOSITENIbHOCTh TUIAHUPOBAHUS M OCYIIECTBICHUS YUCOHOW JEATEIHPHOCTH W OpraHU3alluu
y4eOHOro COTPYIHHUYECTBA C IMeJaroraMd U CBEPCTHHKAMH, IOCTPOCHHE WHIUBUIYaTbHOU
00pa3oBaTeNbHON TPACKTOPHH;

NpeIMeTHBIM, BKIIIOYAIONIUM OCBOCHHBIE OOYYAIOIIMMHUCA B XOJA€ H3yueHHUs y4eOHOTo
npeaMera yMeHHs, crienuduueckue JUisi TaHHOW TPEeIMETHOW OO0JIaCTH, BUJIBI JCSATCILHOCTH II0
MOJIYYEHHUIO0 HOBOTO 3HAHHUS B paMKax y4eOHOro ImpeaMeTa, ero mpeodpa3oBaHUIO U MPUMEHEHHIO B
Y4e0HBIX, YIeOHO-ITPOCKTHBIX U COITUATBHO-TIPOSKTHBIX CHUTYAIHSIX, JOPMUPOBAHUE HAYIHOTO THIIA
MBIIICHHS], HAYYHBIX MPEICTaBICHUN O KIIIOUEBBIX TEOPUSX, TUIIAX U BUJIaX OTHOIICHH, BIaIcHHE
HAyYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH IMOHSATUSMU, METOIAMH U TIPHUEMaMHU.

JInuyHOCTHBIE Ppe3yJbTaTbl OCBOCHHMS OCHOBHOH 00pa3oBaTeIbHOM NPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUA 10JIKHBI OTPAKATh:

1) BocmUTaHUE POCCUHUCKON TPaKIAHCKOM WACHTUYHOCTH: MATPUOTU3MA, YBAXKEHHUS K
OteuecTBy, NpOIIIOE M HACTOSIIEEe MHOTOHAIMOHAIBHOTO Hapoaa Poccum; oco3HaHHWE CBOEH
STHUYECKON MPUHAAIEKHOCTH, 3HAHUE MCTOPHH, S3bIKa, KYJIbTYpPhl CBOETO Hapoja, CBOETO Kpas,
OCHOB KYJIbTYpHOTO Hacjenusi HapoJoB Poccuu M dYenoBe4ecTBAa; YCBOCHHWE T'yMaHHUCTUYECKHX,
JIEMOKPAaTUYECKUX M TPAJUIMOHHBIX IEHHOCTEW MHOTOHAIMOHAIBHOTO POCCHUUCKOrO OOIIECTBa;
BOCIIUTaHHUE YyBCTBAa OTBETCTBEHHOCTH H JI0JITa Iiepe st PonHOM;

2) ¢opmMupoBaHHE OTBETCTBEHHOT'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH,
0o0yJaronuxcsi K CaMOpa3BUTHIO M CaMOOOpa30BaHMI0 HAa OCHOBE MOTHBAIIMU K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY W TOCTPOEHUIO AalbHEHIIed WHAMBHIYAIbHON TpPaeKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHpe Tpodeccuii M mpoPeCCHOHATBHBIX MPEATIOYTCHHM, C
y4EeTOM yCTOMYMBBIX MO3HABATENbHBIX HWHTEPECOB, a TakkKe Ha OCHOBE (opMHUpOBaHUS
YBOXXHUTEIHLHOTO OTHOIICHUS K TPYY, PA3BUTHSI OIBITA YYACTHSI B COITUAIBEHO 3HAYMMOM TPY/JIC;

3) ¢opmupoBaHUE 1IETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKU U OOIIECCTBEHHOHN MPAKTHKY, YIUTHIBAIOIIETO COMMATBHOE, KYIBTYPHOE, I3bIKOBOE,
JTYyXOBHOE MHOT000pa3Hne COBPEMEHHOTO MUPa;

4) ¢opMHupoBaHHE OCO3HAHHOTO, YBAKHUTEIBHOTO H JJOOPOXKEIATENFHOTO OTHOMICHUS K
JIPYyroMy 4elOBeKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYIIBTYPE, S3bIKY, Bepe, TPaKIaHCKOM MO3UIINH,
K UCTOPUH, KYIbTYPE, PEITUTHH, TPATUIUAM, SI3bIKaM, IIEHHOCTSM Hapoa0B Poccuu u Hapo0B MUpa;
TOTOBHOCTH U CIOCOOHOCTH BECTH JUAIOT C JPYTHMH JIIOJbMH H JIOCTUTaTh B HEM
B3aMMOITOHMMAHHSI,

5) ocBOeHHME CONMANBLHBIX HOPM, MPaBWJI MOBEIEHUs, poliei u (HOpM COLMATBHON XKU3HU B
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rpynmax ¥ cooOlIecTBaX, BKJIIOUYas B3pOCIbIE U COLMANbHBIE COOOIIECTBA; YyYaCTHE B LIKOJbHOM
CaMOYIIpaBICHUH U OOLIECTBEHHOW >KM3HM B Ipeleiax BO3PACTHBIX KOMIETEHLHUH € y4eToM
PErMOHANBHBIX, 3THOKYJIBTYPHBIX, COLIUAIBHBIX U SKOHOMUYECKHUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOIO CO3HAHMSI U KOMIIETEHTHOCTH B PELICHUM MOPAJIBHBIX IPOOJIEM Ha
OCHOBE JIMYHOCTHOI'O BbIOOpa, (hOPMUPOBAHUE HPABCTBEHHBIX YYBCTB U HPAaBCTBEHHOI'O MIOBEACHUS,
OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM ITOCTYIIKaM;

7) dopmHpoBaHHE KOMMYHHKAaTMBHON KOMIIETEHTHOCTH B OOIIEHHUU M COTPYIHUYECTBE CO
CBEpCTHHMKAMH, IETHMHU CTAPILETO U MJIAJIIETO BO3PACTA, B3POCIBIMH B IIPOLIEcce 00pa3oBaTeIbHOH,
OOIIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIe0BATENIBCKOM, TBOPUECKOM U APYrUX BUAOB EATEIBHOCTH;

8) (dopMupoBaHHE IIEHHOCTH 3J0POBOTO M 0€30MacHOr0 oOpa3a KM3HU; YCBOCHUE IMPaBUII
UHMBUIYAIBHOTO W KOJUIEKTUBHOIO O€30IIaCHOIO IIOBEIECHUS B UPE3BBIYAWHBIX CHUTYyalLUsX,
YTPOKAIOIIUX KU3HU U 370POBbIO JIIO/IEH, IPABUJI IOBEJEHMS Ha TPAHCIIOPTE U HAa JOpOrax;

9) ¢dopMupoBaHHEe OCHOB HKOJOTHMYECKOM KYyJIbTYPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO SKOJIOTMUECKOTO MBILIUIEHUS, PAa3BUTHE ONBITa HKOJOTMYECKHM OPUEHTUPOBAHHOU
pedIeKCUBHO-0LIEHOYHON M IPAKTUUYECKON AEATEIbHOCTH B )KU3HEHHBIX CUTYalHUsX;

10) oco3Hanue 3HaYEHUS CEMbHU B )KU3HU YEJIOBEKA U 00IIIeCTBa, IPUHATHE LIEGHHOCTH CeMEHHON
KHU3HH, YBAKHUTEIbHOE U 3a00TIIMBOE OTHOIIEHUE K YWIEHaM CBOEH ceMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3ZHAHMS Y€PE3 OCBOCHUE XY/I0KECTBEHHOTO HACIIEAMS HApPOJI0B
Poccun u Mupa, TBOpUECKOM 1€ATENBHOCTH 3CTETUYECKOTO XapaKTepa.

MertanpeamerHble pe3yJbTaTbl OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl
OCHOBHOI0 00111er0 00pa30BaAHUSA 10JIKHBI OTPAKATD.

1) yMEeHHE CaMOCTOSITEIIBHO OINPEACTATh MM CBOCTO OOYYCHHSI, CTAaBUTh U (POPMYITUPOBATH
111 ceOs HOBBIE 3aJjauy B yueOe U MO03HABATEIbHOM 1eATeIbHOCTH, pa3BUBAaTh MOTUBBI U HHTEPECHI
CBOEH MM03HABATEIbHOMN AEATEIbHOCTH;

2) yMEHHE CaMOCTOATENbHO IUIAHUPOBAaTh IyTH JOCTHMIKEHUS Leled, B TOM 4YHCIe
aJIbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh HambOosee 3(deKkTuBHBIE COCOOBI pemeHus y4eOHBIX H
[I03HABATEJIbHBIX 33/1a4;

3) yMeHue COOTHOCHUTHb CBOM JAECUCTBHSI C IJIAHUPYEMBIMU pE3YyJlbTaTaMU, OCYLIECTBIISThH
KOHTPOJIb CBOEW JEATENbHOCTH B IpoOLEecce AOCTHKEHMs pe3ysbTaTa, ONpenessTh CIOCOOBI
JEHCTBUIM B pamMKax MpeaIoKEHHBIX YCIOBHHM M TpeOOBaHMM, KOPPEKTUPOBATH CBOM JIEHCTBUS B
COOTBETCTBHH C U3MEHSIOIIEHCS CUTYyallueN;

4) yMeHHE OLEHUBaTh MPAaBUIBHOCTh BBINOJIHEHUs Y4eOHOMl 3anadu, COOCTBEHHbBIE
BO3MO>XHOCTH €€ PEILEHUS;

5) BnaseHne OCHOBaMHU CaMOKOHTPOJISl, CAMOOLICHKHU, PUHATUS PEIIEHUN U OCYILECTBICHUS
OCO3HaHHOTO BBIOOPA B y4eOHOMW U 1MO3HABATEIbHOM 1A TEIbHOCTH;

6) yMeHue OIpeneisTh TIOHATUS, CO3/aBaTh OO0OOIIEHMS, YyCTaHABIMBaTh AaHAJIOTHUH,
KJ1accu(UIUpPOBaTh, CaMOCTOSTEIbHO BbIOMPATh OCHOBAaHHMS M KPUTEPUM A KiaccU(UKaLUH,
YCTaHABIIMBATh  NPUYMHHO-CIEACTBEHHbIE  CBSA3M, CTPOUTH  JIOTUYECKOE  pacCyKICHHE,
YMO3aKJII0UeHUE (MHAYKTUBHOE, 1E€YKTUBHOE U MO0 aHAJIOTUH) U JI€NaTh BHIBOJIBI,

7) yMeHHe co3/1aBaTh, MPUMEHSATh U MPeoOpa30BbIBaTh 3HAKU M CUMBOJIBI, MOJIEIH U CXEMBI JIJIS
peleHus yueOHbIX U M03HaBaTeIbHBIX 33]a4;

8) CMBICIIOBOE UTEHHUE;

9) yMeHue OpraHu3oBBIBaTh y4eOHOE COTPYJHHYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUHUTEIEM M CBEPCTHHUKaMH; pabOTaTh MHIMBUIYaJIbHO M B IpYIIe: HAXOAUTh O0Illee pelieHue u
paspemiath KOH(MIMKTHI HA OCHOBE COIJIAaCOBAHUS MO3UIMHA M ydyeTa MHTEPEecoB; (HOpMyTUpOBaTh,
apryMeHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

10) ymeHue OCO3HAHHO HCIIOJIb30BaThb PEYEBBIE CPEICTBA B COOTBETCTBUM C 3adauei
KOMMYHMKAIIMU JJIsl BBIP@XXEHHUs] CBOMX YYBCTB, MBbICIEH M NOTPEOHOCTEH; MJIaHUPOBAaHUS U
pPETYJIALIMA CBOEH JAEATEIbHOCTH; BJIAJEHHWE YCTHOM M INHCBMEHHON pEYbl0, MOHOJOTHYECKOU
KOHTEKCTHOM peyblo;

11) popmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BaHUS HH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TexHosorui (nanee UKT- komnerenunn); pa3BuTHe MOTHBAIIMH K OBJIa/ICHUIO
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KYJIbTYpOi aKTUBHOT'O TIOJIb30BAHUS CJIOBAPSIMU U APYTMMH NOUCKOBBIMU CUCTEMAMU;
12) ¢opmupoBaHue U pPa3BUTHE SKOJIOTUUYECKOTO MBIIUICHHS, YMEHHE IMPHMEHSATh €ro B
[103HABATEIbHOM, KOMMYHUKAaTUBHOM, COLMAIbHON NIPAKTUKE U MPO(HECCHOHAILHOW OPUEHTALNH.

®u3ukKa BXOJUT B COCTAB €CTECTBEHHOHAYYHBIX NIPEIMETOB

N3yuenne npeametHoi obmactu «EcTecTBEeHHOHAYYHBIE TPEIMETHI JOJDKHO 00ECTICYUTh:

(opMHpOBaHUE LIETOCTHON HAYYHOU KapTHHBI MUDA;

NOHMMAHHUE BO3pPACTAIOUIEH pPOJM ECTECTBEHHbIX HAayK M HAy4yHBIX HCCIIEIOBaHUI B
COBPEMEHHOM MMpE, IIOCTOSHHOIO Ipollecca HBOJIOLMM HAy4YHOTO 3HAHMs, 3HAYUMOCTH
MEX1YHapOAHOI0 HAyYHOI'0 COTPYAHUYECTBA;

OBJIa/ICHUE HAyYHBIM IIOJXO0/I0M K PEIIEHHUIO pa3IMyHbIX 3a/]1a4;

OBIIQJICHUE  yMEHUSIMH  (OpPMYJIHpPOBATH  TUIOTE3bl, KOHCTPYHPOBAaTh, IPOBOIUTH
HKCIEPUMEHTBI, OLIEHUBATh [1OJyYEHHbIE PE3YJIbTAThI;

OBJIAJICHUE YMEHUEM COIIOCTAaBIISITh 3KCIEPUMEHTAIBHBIE M TEOPETUYECKUE 3HAHUSA C
O00BEKTUBHBIMH PEATMSIMU XKU3HH;

BOCIIUTaHHE OTBETCTBEHHOT'O U OEPEKHOTO OTHOLICHHS K OKPYKAIOIIECH Cpeie;

OBJIa/ICHUE SKOCHCTEMHOM I03HABaTEIbHONM MOJEIbI0 U €€ NPUMEHEHHE B LENSIX MPOrHO3a
9KOJIOTMUECKUX PUCKOB JUIs 3J0POBbS JIIOJIEH, 0€3011aCHOCTH )KU3HH, KaUECTBA OKPYKAIOIIEH Cpebl;

0CO3HaHME 3HAYMMOCTU KOHLIENIIMH YCTOWYMBOIO PA3BUTHUS;

dbopMupoBaHue yMmeHuid Oe3omacHOro W 3(PQPEKTUBHOTO HCIIOJIB30BAHUS JIA0OPATOPHOTO
000pyZ0BaHUs, IPOBEICHUS TOYHBIX U3MEPEHUN U aJ]eKBaTHOW OLIEHKU MOJIyUYE€HHBIX Pe3yJbTaToB,
NPEJCTaBICHUS HAaydHO OOOCHOBAaHHBIX AapryMEHTOB CBOUX JICHCTBHI, OCHOBAaHHBIX Ha
MEXITPEIMETHOM aHAJIN3€ y4eOHBIX 3a/1a4.

IIpenmerHble pe3yiabTaTbl H3y4YeHHs] NpeaMeTHOH ob0aactn «EcTecTBeHHOHay4YHbIe
NpeAMeTbD> 0TPAKAIOT:

duszuka

1) ¢dopmupoBaHue NpenCTABICHUN O 3aKOHOMEPHOW CBS3M M I03HABAEMOCTH SIBICHUIA
pUPOJIBI, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHUS; O CHCTEMO00Opa3yromeil posn Gu3nKu 17 pa3BUTHS
JAPYTUX €CTECTBEHHBIX HAayK, TEXHUKU M TEXHOJIOI'Mi; HAyYHOTO MHUPOBO33PEHHUS KaK pe3ysbTara
M3Y4YEHHUsI OCHOB CTPOEHUS MaTepUu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

2) ¢opmHpoBaHUE IEPBOHAYAIBHBIX IPEACTaBICHUN O (U3NYECKOH CYHIIHOCTH SIBICHUH
MPUPO/IBI (MEXaHUYECKUX, TEIVIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX ), BUJIaX MaTepuu (BEIIECTBO
U TI0JI€), ABM)KEHUH KaK croco0e CyIeCTBOBaHUS MaTe€pUM; YCBOCHHE OCHOBHBIX HJEH MEXaHMKH,
aTOMHO-MOJIEKYJIIPHOT'O YYEHHS O CTPOCHHUH BEILECTBA, JIEMEHTOB 3JIEKTPOJUHAMUKN U KBAHTOBOM
(bu3uKK; OBNIA/IEHUE TOHSTUHHBIM aNlapaToM U CUMBOJIMYECKUM S3bIKOM (PU3HKH;

3) nproOpeTeHne ONbITa MPUMEHEHUSI HAYYHBIX METOJIOB MO3HAHUS, HAOMI0IeHUS (PU3UIECKUX
SBJICHUH, TIPOBEIECHUS OIBITOB, IPOCTBIX OSKCIEPUMEHTAIBHBIX MCCICNOBAaHUM, MPSAMBIX H
KOCBEHHBIX M3MEPEHHUI C MCIIOIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX U3MEPUTEIBHBIX MPUOOPOB;
MOHUMaHHE HEM30EXKHOCTH MOTPELUIHOCTEN JTI00BIX U3MEPEHMIA;

4) noHnManve GU3NYECKUX OCHOB M NMPUHIMIOB AeUCTBUS (pabOThl) MAIIMH U MEXaHU3MOB,
CPEACTB NEpeABWKEHHs] U CBS3U, OBITOBBIX HPHUOOPOB, NPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB, BIMSIHUS UX Ha OKPYXKAIOIIYIO CPEy; OCO3HAaHUE BO3MOXHBIX IPUUMH TEXHOTCHHBIX U
HKOJIOTUYECKUX KaTacTpod;

5) oco3HaHue HEOOXOMUMOCTH TNPHUMEHCHHS IOCTIKCHUH (U3MKH M TEXHOJOTHH st
palMOHAaIBHOTO IPUPOAOIIOIB30BAHNUS;

6) oBIaJeHHE OCHOBaMHU O€30MACHOTO MCIIOIb30BAHMSI €CTECTBEHHBIX U HCKYCCTBEHHBIX
NNEKTPUYECKUX M MAarHUTHBIX IIOJIEH, AJIEKTPOMATHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX H
HCKYCCTBEHHBIX WOHM3UPYIOUIMX H3Iy4eHH BO u30ekaHHEe HX BPEIHOTO BO3JCHCTBUS Ha
OKPY>KaIOIIYIO CPEy U OpraHU3M Y€JIOBEKa;

7) pa3BuUTHE YMEHHUS IJIAHUPOBATh B MOBCEAHEBHOW KU3HU CBOM JECUCTBUS C MPUMEHEHHEM
IIOJIYYE€HHBIX 3HAaHUI 3aKOHOB MEXaHUKH, AEKTPOJANHAMUKH, TEPMOJAMHAMUKH U TEIJIOBBIX SIBJICHUN
C LIETIBI0 cOepexKeHUsI 310POBbSI;



8) dopMupoBaHUe MpeICTaBICHU 0 HEPAIMOHATLHOM HCIIOJIb30BAHUN TPUPOJIHBIX PECYPCOB
U DHEpruu, 3arpA3HEHMM OKpYKAIOLIEH Cpelbl KaK CIEICTBHE HECOBEPIICHCTBA MAIUUH U
MEXaHU3MOB;

9) nns oOyvaromuxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBBSI: BJIQJICHUE OCHOBHBIMHU
JOCTYIHBIMU METOJIaMU HAY4YHOT'O [MO3HAHUs, UCIIOJIb3YEMBbIMU B (pU3MKe: HAOII0ACHHE, OUCAHKE,
U3MEpeHue, OHKCIEPUMEHT; YMEHHE o00pabaThiBaTh pe3yabTaTbl HW3MEpEHUi, OOHApYKUBATh
3aBUCHUMOCTh MEXIY (DU3MUYECKMMH BETUYMHAMH, OOBSCHATH MOJYUYCHHbIE PE3YyIbTAaThl U JENaTh
BBIBO/IBI,

10) m1st 00y4aromuxcsi ¢ OrpaHMYEHHBIMA BO3MOXKHOCTSIMH 37I0POBbSI: BIIaJICHUE JOCTYITHBIMU
METOAAMU CaMOCTOSITETILHOTO IUIAHUPOBAHUS W TPOBEACHHS (U3UYECKUX OSKCIEPUMEHTOB,
OMMCAaHUs M aHalIKu3a IOJIYYeHHON HM3MepUTENbHON HH(POpPMAIUH, OMpEAeNICHUsl JTOCTOBEPHOCTU
IIOJIyYEHHOT'O pe3yJbTarta.



Conep:kanue y4eOHOIr0 npeamMera

Pusuka

dusnueckoe o0pa3oBaHME B OCHOBHOH IIKOJIE JOJDKHO obecneunTh (hopMupoBaHHE Yy
o0yyaromuxcs NpeAcTaBIeHUI 0 Hay4HOM KapTHHE MUpPa — BaXKHOT'O PeCypca Hay4HO-TEXHUYECKOIO
nporpecca, O3HaKOMJICHHE OOyJaroIuxcs ¢ (PU3MYECKUMH M aCTPOHOMHYECKUMH SIBICHHUSMU,
OCHOBHBIMM IPHUHIMIAMU pabOThl MEXaHU3MOB, BBICOKOTEXHOJIOTMYHBIX YCTPOWCTB U MPUOOPOB,
pa3BUTHE KOMIIETEHLUI B PEIIEHNN MH)KEHEPHO-TEXHUYECKUX U HAYYHO-UCCIEA0BATEIbCKUX 3a/1a4.

OcBoenne yuebHOro mnpeamera «@Pu3uKa» HANpPaBICHO HA pa3BUTHE y OOYyUYaIOLIMXCS
IIPEJICTAaBICHU O CTPOEHUHU, CBOWCTBAX, 3aKOHAaX CYIIECTBOBAHUS M JBUKEHUS MaTepUH, Ha
OCBOCHHE O0Yy4YarolUMKCs OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH NMPUPOJHBIX SBIECHUH, CO3JaHME
YCIOBHIA U1 JOPMUPOBAHUS UHTEIUICKTYaTbHBIX, TBOPUECKUX, TPAKIAHCKUX, KOMMYHHKAIIHOHHBIX,
MHGOPMALMOHHBIX KommeTeHIui. OOyuaronyecs OBJAACIOT HAyYHBIMH METOJAMH  pEIIEeHUs
Pa3NUYHBIX TEOPETHYECKUX M NPAKTUYECKUX 3aj]ad, yMEHUSMH (HOPMYIHPOBATH TUIOTE3bI,
KOHCTPYMPOBaTb, IPOBOAUTH OKCIEPUMEHTBI, OLEHUBAaTh W AHAJIU3UPOBATH IIOJIY4YCHHBIE
pe3yabTAThI, COMOCTABIATh UX C OOBEKTUBHBIMU PEANHSAMU SKU3HU.

VYuebublil npenmer «@Pusnkay crnocoOCTBYeT (OPMHUPOBAHUIO y OOYYAIOLIMXCS YMEHHI
0e30macHO HCIIONIB30BaTh J1abopaTopHOE O00OpYJOBaHHE, IPOBOAUTH ECTECTBCHHO-HAYYHBIE
UCCJIEIOBaHMS U DKCIIEPUMEHTBI, aHAJIN3UPOBATh ITOJIy4EHHBIE PE3YJIBTAThL, IPEACTABIIATH U HAYYHO
apryMEeHTHUPOBATH [TOJIyYE€HHBIE BHIBO/IBI.

Nzyuenune npeamera «Pusuka» B yacTd (GOPMHUPOBAHUSA Yy OOYdYaIOLIMXCS HAYYHOTO
MHUpPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METONOB (HaOMIONEeHHe, HM3MEpPEHHEe, SKCIEPUMEHT,
MOJICJIMPOBAaHUE), OCBOEHUS IMPAKTHMUYECKOIO NPUMEHEHUS HAay4yHbIX 3HAHUN (PU3MKM B KU3HU
OCHOBAHO Ha MEKITPEMETHBIX CBA35X ¢ mpeaMmeramu: «Martemarukay, «apopmaTikay, «Xumus»,
«buonorus», «l'eorpadus», «Okonorus», «OCHOBBI 0€30MACHOCTU IKU3HEAEATEIBHOCTHY,
«Hcropus», «Jluteparypa» u ap.

PDu3uKa 1 pu3nyecKue MeToAbl H3y4eHHs NPUPOALI

dusuka — Hayka o npupozge. Pusmueckue Tena W sBieHus. HabmroneHue u omucaHue
¢usnueckux sBieHui. Guznueckuil skcepuMeHT. MoiearpoBaHue IBJIEHUN U 0ObEKTOB IPUPOIBI.

®dusnueckue BEIMYMHBI M WX H3MepeHHe. TOYHOCTH M IOIPELIHOCTh W3MEPEHUM.
MexayHapoiHas cucTema eIMHMUII.

®dusnueckue 3aKOHBI U 3aKOHOMEpHOCTU. Pu3nKa U TeXHHUKA. HaydyHslli METOX MO3HAHUA.
Ponb pusuku B GpopMupoBaHNN €CTECTBEHHOHAYYHOW IPaMOTHOCTH.

Mexannyeckue siBJIeHH S

Mexanuueckoe JBH)KEHHE. MarepuaibHas TOYKa Kak MoJenb (QU3NYECKOro TeJa.
OTHOCHUTENBHOCT MEXaHMYECKOro JBHKeHUsA. Cucrema otcuera. DU3MYECKHE BEINYHMHBI,
HEOOXOUMBIE Ul OMHCAHMUS JBUKEHHS M B3aHUMOCBS3b MEXIy HUMHU (TyTh, NepeMeEIIeHue,
CKOpPOCTb, YCKOpPEHHE, BpeMs JABMKeHHs). PaBHOMepHOEe M pPaBHOYCKOPEHHOE MpsIMOJIMHEHHOe
JBIKeHNE. PaBHOMEpHOE ABMKEHUE MO OKPYKHOCTH. IlepBbIil 3akoH HproToHa 1 mHepnusa. Macca
tena. IImotHocte BemectBa. Cuna. Enmnunel cuinel. Bropoil 3akoH Herotona. Tperuii 3akoH
Herorona. CBoOomnoe manenue ten. Cuia TsHKeCTH. 3aKOH BCEeMHpPHOTo TsroreHus. Cuta
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocts. CBsA3b MeXAy CHUIION TSKECTH M MAcCOM Tela.
Hunamometp. PaBHonelicTByromas cwia. Cuna TpeHusi. TpeHHe CKOJIbXEHHs. TpeHue MOKOs.
Tpenue B IpUpOAE U TEXHUKE.

Nmnynec. 3akoH coxpaHeHus uMmiyibca. PeakTuBHoe nBrxkeHue. MexaHuueckas pabora.
MoutHocts. OHeprus. lloreHuumanbHas u KuHeTudeckas »Heprus. lIpeBpamieHune omHoro Buzaa
MEXaHWYECKON DHEPTUU B APYroi. 3aKOH COXPAHEHHUs ITOJTHOW MEXaHUYECKON YHEPTHH.

IIpocTbie MeXaHU3MBIL. Y CIIOBUS PABHOBECHUS TBEPJOTO Teja, UMEIOLIEr0 3aKPEIIEHHYIO OCh
NBUKeHNs. MoMeHT cunbl. [lenmp masxcecmu mena. Peruar. PaBHOBecHe cwil Ha peiyare. Peryaru B
TeXHUKe, ObITy MU mnpupone. IlogBwkHble M HeMoABWXHBIE OJokH. PaBeHcTBO paboT mpu



HCIIOJIb30BaHUH MPOCTHIX MEXaHU3MOB («30J10TO€ TTPaBUIO0 MeXaHUKNy»). KoaddummeHT nose3Horo
JEHCTBUS MEXAHU3MA.

JaBnenue tBepAbIX Ten. EnuHunbl uamepenus nasieHus. CrocoObl M3MEHEHHUs JaBJICHHUS.
JaBnenue xuakoctedl u razoB 3akoH [lackans. JlaBieHue >KUIKOCTH Ha JHO M CTEHKH COCY/A.
CooOmaromuecs cocyasl. Bec Boznmyxa. AtmochepHoe naBnenue. M3mepenue arMmocgepHOro
nasnenus. OnwiT Toppuuennu. bapomerp-anepoua. ATMocdepHOe AaBiIeHHE Ha Pa3IMYHBIX
BbICOTax. [mapaBnuueckue MexaHu3Mbl (mpecc, Hacoc). JlaBieHue KHUAKOCTM U rasza Ha
IIOTPYXKEHHOE B HUX Teno. Apxumenosa cwia. [naBanue ten u cynos Bo3ayxormnnaBanue.

Mexanndeckue konebanus. Ilepwon, wyacrora, amrumMTyna KkosieOaHuid. PesoHaHc.
Mexanuyeckue BOJIHBI B OJHOPOAHBIX cpenax. JlimMHa BOJHBL. 3BYK Kak MeXaHUYeCKas BOJIHA.
I'poMKOCTb U BBICOTA TOHA 3BYKA.

TenJioBble sIBJIEHUS

Crtpoenue BemiecTBa. ATOMBI M MOJEKYJbl. TemioBoe IBUKEHHE aTOMOB U MOJEKYIL
Huddysus B razax, KUAKOCTSIX W TBEPABIX Tenax. bpoyHnosckoe oOsudicenue. B3aumoneicTue
(mpuTsKEHHE U OTTAJIKMBAHKUE) MOJIEKYJ. ArperaTHble COCTOSIHUS BellecTBa. Pa3nuuue B ctpoeHun
TBEPABIX TEJI, )KUIAKOCTEU U ra3o0B.

TemnoBoe paBHOBecue. TemmepaTrypa. CBs3b TeMIEpaTypbl CO CKOPOCTBIO XaOTHYECKOTO
NBIDKEHUS 4YacTuil. BHyTpeHHsisi sHeprus. PaGora u Teruiomepenaya Kak CrocoObl M3MEHEHUS
BHyTpeHHel sHepruu tena. TemnonpoogHocts. Konsekus. Mznyuenue. [Ipumeps! Temnonepenaun
B IIpupo/e ¥ TexHuke. KoanuecTBo TemIoThl. Y AenbHas TEI0EMKOCTb. Y 1eJbHas TEII0Ta CrOpaHus
TOIUIMBA. 3aKOH COXPaHEHMsI U MPEBpPALICHUS YHEPTrUU B MEXaHWYECKUX M TEIUIOBBIX Ipolieccax.
[InaBieHue U OTBEpJEBaHUE KPUCTAUIMUECKUX TeJl. Y ieibHas TeIloTa IasieHus. Vcnapenue u
KoHJeHcanus. [lornomnienre sSHepruu Npy UCHapeHUH KUIKOCTH U BbIIETICHUE €€ IPU KOHACHCAIIUU
napa. Kumenue. 3aBUCHMOCTb TeMIepaTypbl KHUIIEHHS OT JaBleHHUs. YJelnbHas Teriora
napooOpa3oBaHUs U KOHJEHcalMu. BriaxkHocTh Bo3ayxa. Pabora rasa mnpu pacliupeHHU.
[IpeoOpa3oBaHus 3HEPTHMH B TEIUIOBBIX MalIWHaX (MapoBas TypOWHA, JIBUTATE]Ih BHYTPEHHETO
cropanus, peakTuBHbI nBurarens). KIIJ| TemnoBod MamuHbel. Jkonocuueckue npoodiemvl
UCNONIL308AHUS MENTOBLIX MAUIUH.

DJIEeKTPOMATrHUTHDIE SIBJIEHUS

Onektpuzanusi (Qu3Myeckux Tel. B3aumopelicTBue 3apsbkeHHbIX Ten.  JBa  poxaa
ANEKTPUYECKUX 3apsiioB. JleNMMOCTh AJIEKTPUYECKOro 3apsia. DJIEMEHTAPHBIN SJIEKTPUYECKUM
3apsj. 3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOro 3apsaa. [IpoBOIHUKHM, TOTYIPOBOJHUKN U HU30JSITOPHI
ANEKTpUYECTBA. DIEKTPOCKOI. DIEKTPUUYECKOE ToJie Kak 0COObIi BUI MaTepuu. Hanpsowcennocmo
aeKmpu4ecko2o nous. JIecTBue 3JIeKTPUUECKOro MoJis Ha 3JeKTpuuecKue 3apsaasl. Konoencamop.
Duepeus snekmpuiecko2o nojisi KOHOeHcamopa.

OnexkTpuueckuii TOK. VICTOUHMKM D3JIEKTPUUECKOro TOKa. OJEeKTpUuyecKas LelMb U €€
cocTaBHble yacTu. HampaBieHue u JIEWCTBHS 3JIEKTpUYEecKOro Toka. Hocurenu snekTpuuecKux
3apsasioB B Metauiax. Cuiia Toka. DJIEKTPUYECKOE HAMpsHKEHUE. DIIEKTPUUECKOE COMPOTHBIICHUE
MPOBOJIHUKOB. EJIMHUIIBI COMPOTUBIIEHUS.

3aBUCHUMOCTh CHJIBI TOKa OT HampspkeHus. 3akoH Oma [uisl ydacTka Lenu. YJienbHoe
conpotuBneHue. Peoctarel. [locnenoBarenbHOe coeaMHEHHE MPOBOAHUKOB. IlapannensHoe
COEIMHEHHE ITPOBOJHUKOB.

Pabora nsnekTpuyeckoro Mmoyisi Mo MEePEeMENICHUIO SIEKTPHUUECKHUX 3apsiioB. MOIIHOCTH
AJIEKTPUYECKOro ToKa. HarpeBanrne mpoBOAHUKOB 3JIEKTPHUUYECKUM TOKOM. 3akoH [[xoyinsa — Jlenna.
DeKTpUUeCKre HarpeBaTeIbHbBIE H OCBETUTENbHBIE TPHOOPHI. KopoTkoe 3aMbIkaHue.

MaruautHoe noisie. UHAYKIHS MarHUTHOroO moJisi. MarautHoe mosie Toka. OnsIT Dpcrena.
MarHuTHoO€e 1oJie TOCTOSSHHBIX MarHUTOB. MarHuTHoe 1moJie 3eMiu. DJIeKTpOMarHuT. MaraHutHoe
TI0JI€ KaTyIIKU ¢ TOKOM. [I[puMeHeHue anekTpoMarauToB. JlelicTBre MarHUTHOTO TIOJIS Ha TPOBOTHUK
C TOKOM U ABMXKYILYIOCA 3apsiKeHHYI0 yactuny. Cunra Amnepa u cuna Jlopenya. IneKTpoaABUTaTENb.
SIBnenue snekTpomMarHuTHOW MHAYKIMS. OnbiTel Dapanes.

OnekTpoMarHuTHele — KojeOaHus.  KonebamenvHvlii — Kowmyp.  OnekmpozeHepamop.
Ilepemennwiii mox. Tpancpopmamop. Tlepemaua 5>IEKTPUUECKOW OHHEPTUU HA PACCTOSHUE.
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ONeKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA. [Ipunyunel paouocesasu u menesudenus. Bauanue
INEKMPOMASHUMHBIX USLYUEHUL HA HCUBLLE OP2AHUSMDI.

CBer — osekrpomarHuTHele BonHAa. CkopocTs cBera. McToyHukM cBeTa. 3aKoOH
IPSIMOJIMHEMHOIO paclpoCcTpaHEHHE CBETa. 3aKOH OTpaxeHusl cera. Ilnockoe 3epkano. 3akoH
npergomieHust cBeta. JIMH3bpl. DOKyCHOE pacCTOSHUE M ONTHYECKas Cuila JMH3bL. M300paxeHue
npeaMera B 3epKaie U auH3e. Onmuueckue npubopuel. I'na3 xkak ontuueckas cucrema. {ucnepcus
cBera. Mnmepepenyus u ougppaxyus ceema.

KBanToBbIe siBJIeHUSI

Crpoenne aromos. IlmanerapHas mozenb aroma. KBaHTOBBIM XapakTep IOIVIOIIEHUS U
HCITYCKaHMsI CBETa aTOMAaMHU. JIMHEWYaThIe CIIEKTPBI.

Omnertel Pesepdopra.

CocraB aromHoro snapa. IlporoH, HEHTPOH M 3JEKTPOH. 3akoH OHHIUTEHHA O
IPONOPLMOHATIBHOCTH MacChl U JHEpruu. [leghexm macc u sHepaus Cc6A3U aAMOMHBIX s0ep.
PagnoaxtuBHOCTb. [lepuoa nonypacnana. Anbda-uznyuenue. bema-usnyyenue. I aMMa-u3nydeHue.
Anepusie peakuuu. Mcroynuku sHeprum CosHUA M 3Be3A. SlnepHas sHepreTuka. Jxonouyeckue
npobaemvl pabomul AaMoMHBIX 21ekmpocmanyui. J1o3umMeTpus. Brusanue paouoakmueHuIX usiyyeHull
HA JICUBbLE OP2AHUIMUL.

Crpoenne u 3BoJonus Beesrennoi

['eonieHTpHUYecKast U relMoLleHTpuYecKas cucreMbl Mupa. dusznyeckas npupoaa HeOECHbIX
ten Conneunoii cucremsl. [Ipoucxoxnenue Conneunoit cuctemsl. @usndeckas npupona CoiHua u
3Be31. Ctpoenue Beenennoi. Opomonus Beenennoil. ['unoresa bonbioro B3psisa.

IIpumepHbIe TeMbI J1A00PATOPHBIX M MPAKTHYECKHUX PadoT

JlaGopaTtopHble pabOThl (HE3aBUCUMO OT TEMAaTUYECKOM MPHUHAUICKHOCTH) JEJATCS
CJIEYIOIINE TUIIBI:

1. TIpoBeneHue NpsAMbIX U3MEPEHUN HU3NUECKUX BEITUUUH

2. Pacuer 1mo moJy4eHHBIM pe3yJbTaTaM MPsIMBIX U3MEPEHHUI 3aBHCHMOTO OT HHUX MapameTpa
(KOCBEHHBIE U3MEPEHUS).

3. HaGumroneHwue siBIeHUI M TOCTAHOBKA ONBITOB (HAa KAYECTBEHHOM YPOBHE) 110 OOHAPYKEHUIO
(bakTOpOB, BIUAIOLIUX HAa IPOTEKAaHUE JAHHBIX SIBICHUM.

4. VccnemoBaHue 3aBUCUMOCTH OJHOM (PM3UYECKON BETMYHHBI OT IPYTOM C MPEICTABICHUEM
pe3yabTaToOB B BUJE rpadyka uiy TaOIMLIb.

5. IlpoBepka 3alaHHBIX MNPEANONOKEHUH (MpsMble U3MEpPEHHs (PU3UUYECKUX BEIUYUH U
CPaBHEHHE 33JJaHHBIX COOTHOIIECHUNA MEXy HUMH).

6. 3HAKOMCTBO C TEXHUYECKUMH YCTPOUCTBAMH U MX KOHCTPYHUPOBAHHE.

JIro6ast paboyas mporpamMma JI0JDKHA MPeaycCMaTpuBaTh BHIMOJIHEHUE Ja00paTOPHBIX padboT
BCEX YKa3aHHBIX TUIOB. BpiOOp TeMaTHky U yucia paboT KakJoro THIA 3aBUCUT OT 0COOEHHOCTEN
paboueii nporpammsl 1 YMK.

IIpoBenenune npsiMbIX H3MepeHUii pU3MUECKUX BeJIHYUH

1. I3mepenune pa3MepoB Te.

2. 3mepenne pa3MepoB MajbIX TEIL.

3. 3mepenue mMacchl Tena.

4. U3smepenue odbema Tena.

5. 3mepenue cuibl.

6. I3mepenue BpeMeHH Tporiecca, eproaa KojacOaHui.
7. 3mepenue temnepaTypsbl.

8. 3mepenue naBiieHUs BO3IyXa B OaJUTOHE IO/ IOPIITHEM.
9. U3mepeHue cuibl TOKA U €T0 PEryJIMpOBaHUE.

10. N3mepenune HaMpsHKEHHMSL.

11. i3mepenue yrioB najeHus U MpeIoMIICHuUs.

12. 3mepenue GOKYyCHOTO PacCTOSTHUS JIMH3HI.

13. H3mepenue paginoakTuBHOro (hoHa.



Pacyer mo mnoJiy4eHHbBIM pe3yJbTaTaM MNPSIMbIX HM3MEPEHHH 3aBHCHMMOIO OT HHX
napamMerpa (KOCBEHHbIE H3MEpPEHHS)
N3mepenne miIoTHOCTH BEIIeCTBa TBEPAOIO TENa.
Onpenenenre KO3PPUITUEHTA TPECHHUS CKOIBKCHHUS.
OrnpenenieHne KeCTKOCTU MPYKUHBI.
Onpenenenne BITAIKUBAIOIIEH CUJIbI, IEHCTBYIOLIEH HAa IOTPYKEHHOE B )KMJIKOCTD TEJIO.
OrnpenenieHre MOMEHTA CUJIBI.
N3mepenune ckopocT paBHOMEPHOIO JBUKEHHUSL.
N3Mepenne cpenHeil CKOPOCTH JBHXKEHUS.
N3mepenune yCKOpeHHs paBHOYCKOPEHHOT'O IBUKEHUS.
Onpenenenve padbOThl U MOIIHOCTH.
Onpenenenre 4acToThl KosieOaHUM rpy3a Ha IPY>KUHE U HUTH.
OrnpenesieHne OTHOCUTENIBHON BIIAXKHOCTH.
OrnpesenieHne KOJTUYECTBA TEIUIOTHI.
Onpenenenue yaeabHON TEIIIOEMKOCTH.
W3mepenune paboThl 1 MOITHOCTH 3JIEKTPUIECKOTO TOKA.
N3mepenune conpoTUBICHUSI.
Onpenenenre oNTUYECKON CUIIbI JTUH3BL.
17.  HccnenoBaHue 3aBUCHMOCTH BBHITAIKMBAIOIICH CHIIBI OT 00beMa MOTPYKEHHOM YacTh
OT IJIOTHOCTHU HUJIKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH U MAacchl Tea.
18.  HccnemoBanue 3aBUCMMOCTH CHJIBI TpPEHHUST OT XapakTepa TIOBEPXHOCTH, €€
HE3aBHCUMOCTH OT IUIOIIA/IH.
HabGaonenne siBjeHUiliT M TOCTAHOBKA ONBITOB (HA Ka4YeCTBEHHOM YPOBHeE) IIO
o0HapyKeHUI0 (PAKTOPOB, BIUSIOIIUX HA IPOTEKAHWE JAHHBIX IBJICHUI
1. HabGnrogenne 3aBUCHMMOCTH TI€pHOJa KoleOaHW TIpy3a HA HUTH OT JJIUHBL U
HE3aBHCUMOCTH OT MaccChl.
2. HabOmioneHne 3aBUCHUMOCTH Tepuoja KoieOaHWil rpy3a Ha MpYKHHE OT Macchl U
HKECTKOCTH.
3. Habmronenue 3aBUCMMOCTH JaBJICHUS ra3a OT 00beMa U TEMIEPaTypPhI.

CoNoA~WNE
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4. Habmro/ieHue 3aBUCUMOCTH TEMIIEPATYPhI OCTHIBAIOIIEH BOBI OT BPEMEHH.

5. HccnenoBanue sBleHUs B3aUMOCHCTBHSI KaTYIIKK C TOKOM M MarHUTa.

6. MccnenoBanue siBICHUS 3JICKTPOMArHUTHOW WHITYKITUH.

7. HaGmioneHue siBIEHUS OTPAXKEHUS U TPETIOMIICHUS CBETA.

8. Halumonenve siBJICHUS AUCTIEPCHT.

9. OGHapy>keHHe 3aBHUCUMOCTH CONPOTHUBIEHHMS MPOBOJHUKA OT €ro MapaMeTpoB H
BELIECTBA.

10.  HccnenoBaHue 3aBUCMMOCTH Beca Tela B )KMJIKOCTH OT 00beMa MOrpyKeHHOH yacTu.

11. UccnenoBanue 3aBUCUMOCTH OJHOM (U3MYECKON BEIMYMHBI OT JIPYyrol ¢
MpeJICTaBICHUEM Pe3yIbTAaTOB B BHJIE TpadyKa UM TaOJIHIIbI.

12.  HccnemoBaHue 3aBUCMIMOCTH Macchl OT 00beMa.

13. HccaenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH IIPY paBHOYCKOPEHHOM JIBUKEHUHU 0e3
Ha4aJIbHOW CKOPOCTH.

14.  HccnenoBaHue 3aBUCUMOCTH CKOPOCTH OT BPEMEHH M IyTU MPU PAaBHOYCKOPEHHOM
JIBUKCHHH.

15.  HccaenoBaHue 3aBUCMOCTH CHIIBI TPEHUS OT CHUJIBI IaBJICHHUS.

16.  HccnemoBaHue 3aBUCUMOCTH Je(OPMAIIUH MPYKHUHBI OT CHJTBI.

17.  HccnenoBaHue 3aBUCUMOCTH NEpUOJia KoJeOaHU Ipy3a Ha HUTH OT JJIMHBI.

18.  HccnemoBaHne 3aBUCHMOCTH TIEpHO/Ia KOJIEOaHUH Tpy3a Ha MPYKUHE OT )KECTKOCTH H
MAaccChl.

19.  HccnemoBaHne 3aBUCMIMOCTH CHIIBI TOKA Yepe3 MPOBOTHUK OT HAMIPSKECHUS.

20.  HccnenoBaHMe 3aBUCUMOCTH CHJIBI TOKA Y€pe3 JAMIIOUKY OT HaIPSKEHHS.

21.  HccnemoBaHue 3aBUCUMOCTH yTJIa MPEJIOMIICHHUS OT yIJIa TTaICHHSL.



IIpoBepka 3aJaHHBIX NPeEANOJ0KeHHH (MpsiMble U3MepeHnsi GU3NYECKHX BeJIUMYHH U
CpaBHEHHeE 3aJaHHBIX COOTHOIIeHN Mexay HuMHu). [IpoBepka runores

1. TIpoBepka runoTe3bl O JIMHEWHOI 3aBUCUMOCTH JUIMHBI CTOJIOMKA KHUAKOCTH B TPyOKe OT
TEMIIEPATYPBI.

2. IlpoBepka rumoTe3sl 0 MPSMOIl MPOMOPIHUOHATBHOCTH CKOPOCTH MPU PaBHOYCKOPEHHOM
JBKEHUU MTPOUICHHOMY MYTH.

3. IIpoBepka runoTesbl: MpU MOCIEA0BATEIHHO BKIIOYEHHBIX JIAMIIOUKH M POBOJIHUKA WIIH
JIBYX MPOBOJHUKOB HAIPSKEHUS CKIIAJbIBATh HENNb3s (MOXKHO).

4. TlpoBepka mpaBuiia CI0KEHHUS TOKOB Ha IBYX MapaJuIeIbHO BKJIIOUYEHHBIX PE3UCTOPOB.

3HAKOMCTBO C TEXHUYECKMMH YCTPOMCTBAMHU M X KOHCTPYUPOBaHHE

5. KoHcTpyHnpoBaHue HaKJIOHHOM TJIOCKOCTH ¢ 3a1aHHbIM 3HaueHneMm KIT/I.

6. KonctpyupoBanue apeoMeTpa 1 UCIIBITAHUE €r0 PabOTHI.

7. COopKa 2JIeKTpUYECKOM LIENMU 1 U3MEPEHUE CUIIbI TOKA B €€ Pa3IMYHbIX yUacTKax.

8. COopka AJIeKTpOMAarH1uTa M UCIIBITAHUE €0 JICHCTBHUS.

9. M3yueHue >1eKTPUUECKOr0 JBUTATENs IOCTOSIHHOTO TOKA (Ha MOJIENHN).

10.  KoncTpyHnpoBaHUE 3JEKTPOIBUTATEIIS.

11.  KoHcTpyHpoOBaHHE MOJEIHN TEIECKOIA.

12.  KoHcTpyHnpoBaHHE MOAEITH JIOJKHU C 3aJaHHOH IPy30I0AbEMHOCTBIO.
13. Or1eHKa CBOETO 3pEHUS U ITOA00P OYKOB.

14.  KoHncrpyupoBaHue IpocCTeiiliero reuepaTopa.

15.  U3yuenHwue cBONCTB M300pakeHUS B TUH3AX.
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TemaTH4ueckoe IJIAHUPOBAHUE

no yueonnkam A. B. Ilepbimkuna 7, 8 kiaaccesl u A. B. Ilepsimkuna, E. M. I'yTHuk 9 kiace

TemaTnueckoe miianuposanue. Pusuka. 7 Kiace
(70 4, 2 4 B HEZEIIO)

Ne Conep:xkanue y4eOHOTo Kounuec XapakTepuCcTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH
TeMbI MarepuaJjia TBO o0yyaromero (Ha ypoBHe y4eOHBIX /IeiicTBHIl)
4acoB
1. PDu3uKa U ee poJb B IO3HAHUHU 4

OKPY’KAIOIIEro MHpPa

®duznka — Hayka o npupoje. Pusndeckue sBICHUs,
BEILIECTBO, TEJNO, MaTepusi. PU3NYECKUE CBOMCTBA TE.
OCHOBHBIE METO/IbI U3YUYEHUS, X Pa3INUHeE.

[TonsTHe 0 puznyeckoit BenmuunHe. MexTyHapoTHas
cucteMa eguHull. [Ipocreline n3mepuTenbHbIe
npubopsl. llena nenenus mkansl npudopa. Haxoxnenue
MOTPEUTHOCTH U3MEPEHUSI.

CoBpeMeHHbIe NOCTKeHUs Hayku. Posb ¢usuku u
YUEHBIX Hallled CTpaHbl B pa3BUTUU TEXHUYECKOTO
nporpecca. BiusHue TeXHOJIOTHYECKUX MPOILIECCOB Ha

OKPYKAIOLIYIO CpeLy.

Jlabopamopmuas paboma
1. Ompenenenue eHbI JENeHUS U3MEPUTENBHOTO Mprudopa

Temvl npoexmos:

«Puznueckre npuOOpbI BOKPYT Hacy, «Dusznueckue
SIBJICHUS B XYJ0KECTBEHHBIX Npou3BeacHUsIX (A. C.
[Tymkuna, M. 1O. JlepmonToBa, E. H. Hocoga, H. A.
HexkpacoBa)», «HobeneBckue naypeaTsl B 00J1aCTH
bu3UKN»

OOBsCHATH, ONUCHIBaTh (U3UYECKUE SBJICHHS, OTJIMYATh
(u3HYecKue ABICHUS OT XUMHYCCKHX;

MIPOBOIUTH HAOIIOIeHHS PU3UYECKUX SBJICHU, aHAJIM3UPOBATh
U KJIaCCU(PUIMPOBATh UX;

pa3ardaTh METOIBI U3YICHUS (DU3UKU;

M3MEPSITh PACCTOSIHUS, TPOMEXKYTKH BPEMEHH, TEMIIEPATYPY;
00pabatbIBaTh pe3ysbTaThl U3MEPEHUI;

MepEeBOANTH 3HaUeHUS (pu3ndeckux BennuuH B CU;

BBIIETISITh OCHOBHBIE JTambl Pa3BUTUS (PU3NYECKOW HAYKH U
HA3bIBATh MMECHA BBIAFOIINXCS YICHBIX;

OTIPENIETISATh LEHY JeNIEHUS Kbl U3MEPUTEIHLHOTO TPrbopa;
MIPEACTABIISITH PE3YJIbTAThl H3MEPEHUHN B BHJI€ TAOJIHII;
3aMUCBIBATh PE3yJIbTAT U3MEPEHUS C YIETOM MOTPEITHOCTH;
paboTaTh B rpynie;

COCTAaBJIATH IIJIaH NPC3CHTALlUN




HepBonaqanLHMe CBCACHUSA 0 CTPOCHMM BeUICCTBA

IIpencraBnenus o crpoeHuu BemiecTBa. ONBITHI,
IIOATBEP K IAIOLIHUE, YTO BCE BELIECTBA COCTOSAT U3
OTENbHBIX yacTull. MoJiekyia — Mebpyaiiiias yacTuna
BemiecTBa. Pasmeps! monexyn. Auddysus B xxuakoctsx,
ra3ax ¥ TBepaplx Tenax. Csa3b ckopoctd 1udpdy3uu u
TeMnepaTrypsbl Tena. OU3N4eCKril CMbICH B3aUMOIEHCTBUS
MoJieKyJ1. CyIiecTBOBaHHE CUJI B3AUMHOI'O NPUTSKEHUS U
OTTaJIKUBaHUS MOJIEKYIL. SIBIIEHNE CMaunMBaHUs U HE
CMa4yMBaHHUs Tell.

ArperatHble cocTosiHUS BelecTBa. OCOOEHHOCTH TpeX
arperaTHbIX cocTosAHUM BemecTBa. OOBsICHEHNE CBOMCTB
ra3oB, JKUJKOCTEN U TBEP/BIX TEJl HA OCHOBE
MOJIEKYJISIPHOTO CTPOECHHUS.

3ayem 110 TEME «HepBOHa‘laHBHBIe CBCACHUA O CTPOCHUU
BCIICCTBaA».

Jlabopamopmuas paboma
2. U3mepenue pa3MepoB MallbIX Tell.

Temwvr npoexmos:

«3apoXkIeHNE U pa3BUTHE HAYYHBIX B3IJIS10B O CTPOCHUU
BeniecTBay, «Auddy3us Bokpyr Hac», «Y IUBUTENIbHBIE
CBOMCTBA BOJBI»

OOBSICHATD OTBITHI, TOITBEPHKAAIOLIIE MOJICKYIIIPHOE
CTPOEHHUE BEILECTBA, OIBITHI 10 OOHAPYKEHUIO CHJI B3AUMHOI'O
NPUTSKEHUS ¥ OTTAJIKUBAHHUS MOJIEKYJT;

OOBSCHATB: (U3NYECKUE SBJICHUS HA OCHOBE 3HAHUH O
CTPOEHUU BEILECTBA, OPOYHOBCKOE JBU)KEHUE, OCHOBHBIE
CBOICTBA MOJIEKYII, siBJIeHUE TU(D(DY3UH, 3aBUCUMOCTh
CKOpPOCTH NpoTeKaHus Aupdy3un oT TeMuepaTypsl Teja;
CXEMaTHUYECKU MU300paxkaTh MOJIEKYJIbl BOJbI U KUCIOPOJIA;
CpaBHUBATh pa3Mepbl MOJIEKYJI Pa3HbIX BEILECTB: BOJBI,
BO3/yXa;

aHAJIM3UPOBATh PE3YJIbTATHI ONBITOB IO ABHKEHHUIO MOJIEKYJI U
naddysum;

NPUBOANUTE TpUMepHI AU} Py3un B OKpYKarOIIEM MHpE,
IPAaKTUYECKOI0 MCII0JIb30BaHMs CBOMCTB BEILECTB B
Pa3IMYHBIX arperaTHBIX COCTOSHUSX;

HaOJI0AaTh M UCCIIEA0BATH SIBJICHUE CMAUYMBaHUS U HE
CMauyuBaHMsI TeJl, OOBSCHATH IaHHBIE SIBJICHUS HA OCHOBE
3HAaHUW O B3aUMOJICVCTBUH MOJIEKYJT;

JTOKa3bIBaTh HAJMYUE PA3INYMs B MOJIEKYJISIPHOM CTPOSHHUH
TBEPJIBIX TEJ, KHUJKOCTEH U ra3os;

IPUMEHSTH MTOJTyYSHHbIE 3HAHUS TPU pEeIIeHUH 3a/1a4;
U3MEPATh Pa3Mepbl MAJIBIX T€JI METOJIOM PSJIOB,

pasnuyaTh CocoObl U3MEPEHUs pa3MEPOB MaJIbIX TEI;
NPECTABIIATh Pe3yIbTaThl U3MEPEHUH B BHJIE TAOINII;
paboTaTh B rpyrmnre

B3anmMonencTBuA TeJa

26
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Mexanunueckoe IBHKeHUE. TpacKkTopusl IBUKEHHUS Tea,
nyTb. OcHOBHBIE eauHuUIbl yTH B CU. PaBHOMEpHOE 1
HEpaBHOMEPHOE ABM>KEeHHE. OTHOCUTENBHOCTD JABHIKEHUS.
CKOpOCTh PAaBHOMEPHOI'O ¥ HEPABHOMEPHOTO JIBH>KCHHSI.
BekTopHbIe U CKaIsipHbIe (PU3NYECKIE BETUIHHEI.
Onpenenenue ckopoctu. OnpeaeneHue

MyTH, MPONUACHHOTO TEJIOM IIPU PABHOMEPHOM JIBUKEHUH,
o gopmyse u ¢ nomotibio rpapukoB. Haxoxenue
BPEMEHHU JIBUIKEHHUS TEll.

SIBnenue unepuuu. [IposiBneHue siBIeHNs HHEPLUU B OBITY
U TexXHUKe. MI3MeHeHne CKOpoCTH Tel Mpu
B3auMozeiicTBuu. Macca. Macca — Mepa HHEPTHOCTH TeJa.
WNueptHOCTH — cBOICTBO Tena. Onpeesnenre Macchl Teja B
pe3yabTaTe ero B3auMOJICUCTBUS C IPYTUMH TEJIaMU.
BeIsicHEeHME yCI10BUI paBHOBECUS

yueOHbIX BecoB. [InoTHOCTH BemecTBa. I3mMeHeHue
IJIOTHOCTH OJIHOTO M TOT'O K€ BELIECTBA B 3aBUCUMOCTHU OT
€ro arperaTHoro coctossuus. OnpeneneHue

MAaccChl TeJNa Mo ero 00beMy U MIOTHOCTH, 0ObeMa Tela 1Mo
€ro Macce U INIOTHOCTH.

N3meHeHne ckopocTH Tena IpH ICUCTBUM Ha HETO APYTUX
ten. Cuia — NpuYrMHa U3MEHEHUSI CKOPOCTH JBUIKEHUS,
BEKTOpHas pu3uveckasi BeTUIHHA.

I'padnueckoe n3obpaxkenue cuinsl. Cuna — Mepa
B3auMozeiicTBus ten. Cuna tsbkectu. Hanuume tsrorenus
MEX/1y BCEMH TeJaMH. 3aBUCUMOCTb CHJIBI TSDKECTH OT
Mmacchl Tena. CBoboaHoe najgeHue tei. BozHukHoBeHne
cunbl ynpyroctd. [Ipupona cuibl ynpyroctu. OnbITHbIE
MOATBEPKJICHUS CYIIECTBOBAHUS CUJIbI YIIPYTOCTH. 3aKOH
I'yka. Bec Tena. Bec Tena — BektopHas ¢puzndeckas
BenuuuHa. OTIM4YKe Beca Tena oT CUiibl TshkecTu. Cuna
TSDKECTU Ha JPYTUX TUIAaHETax.

N3yuenue ycrpoiicTBa tuHaMmoMetpa. M3mepenust cui ¢
MOMOIIBIO JUHAMOMETpA. PaBHOICMCTBYIOMIAS CHII.

Onpenenars: TpacKTOPUIO ABUKECHUS Tela; TEJO,
OTHOCHUTEJIBHO KOTOPOI'O IPOUCXOAUT JBUKEHUE; CPEIHIOO
CKOPOCTb JABMKEHHSI 3aBOAHOTO aBTOMOOMJIS; Iy Th,
IIPOWICHHBIN 32 JAHHBIM IPOMEKYTOK BPEMEHH; CKOPOCTh
TeJa 1o TrpapuKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOI'O
JIBUKEHUS OT BPEMEHH; IUIOTHOCTD BELIECTBA; MacCy TeJla 1o
ero 00beMy M MJIOTHOCTH; CHITY TSPKECTH IO MU3BECTHON Macce
T€sa; Maccy Teja 110 3aJaHHOU CUJIE TSHKECTH; 3aBUCUMOCTD
WU3MEHEHHUS CKOPOCTH Teja OT NPUI0KEHHON CUJIBI;
JIOKa3bIBaTh OTHOCUTEIBLHOCTD ABUKCHHUS TEINA;
paccUuThIBaTh CKOPOCTH TeJIa IPU PAaBHOMEPHOU U CpeIHEN
CKOPOCTH NpU HEPAaBHOMEPHOM JIBU)KEHUU, CUITY TSXKECTH U
BEC Te€JIa, PABHOACHUCTBYIOILYIO IBYX CHUJI,

pa3ianyaTh PAaBHOMEPHOE U HEPABHOMEPHOE JBUKECHHUE;
rpaduuecku n300paxkaTb CKOPOCTh, CUITY ¥ TOUKY €€
IPUIOKEHUS;

HAXOJUTh CBSI3b MEX/ly B3aUMOJIEHCTBUEM TEJl U CKOPOCTHIO
UX JIBUKCHUS;

YCTaHABIIMBATh 3aBUCUMOCTh U3MEHEHUS] CKOPOCTH JIBUKECHUS
T€Ja OT €r0 Macchl;

pa3ianyaTh UHEPLHUIO U UHEPTHOCTH TEJNA;

OINPEIEIATH IIIOTHOCTH BELIECTBA,

pPacCUMTBIBATH CUITY TSDKECTH U BEC TENIA;

BBIJIEJIATHE 0COOCHHOCTH IUIAHET 36MHOM IPYIIbI U IIaHeT-
TUTaHTOB (pa3inuue 1 00Iue CBOMCTBA);

MPUBOJUTH IPUMEPHI B3AUMOAECUCTBUS TEN,

IIPUBOJSLIETO K U3MEHEHUIO UX CKOPOCTH; TPOSIBICHUS
SIBIIGHUSI UHEPLIUU B OBITY; MPOSBIICHUS TATOTEHUS B
OKpY’KaloIIeM MUpe; BUA0B 1ehopMalii, BCTPEUAIOLINXCS B
OBITY; pa3IMYHbIX BUJOB TPEHUS;

Ha3bIBaTh CIOCOOBI YBEJIMUEHUS U YMEHBIIEHUS CUIIbI TPEHHUS;
paccuuThIBaTh PAaBHOJICHCTBYIOIIYIO JIBYX CHII;
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CrnosxeHue IByX CUJI, HallpaBJIEHHBIX 110 OAHOM IPSMOH B
OJIHOM HaIIpaBJIE€HUU U B IPOTUBOIIOJIOKHBIX.
I'paduueckoe nzo0pakeHHe PaBHOACHCTBYIOLICH ABYX
cun. Cuia tpenusi. I3mepenue cuiibl

TPEHUsI CKOJIbXEeHU. CpaBHEHUE CUJIbI TPEHUS
CKOJIBXKEHUS C CUIION TpeHUs KaueHus. CpaBHEHUE CHUIIbI
TPEHHUs C BecoM Tena. TpeHnue nokos. Ponb Tpenus B
TexHuke. CriocoObl YBETUUYECHUS U YMEHBIUICHUS TPEHUSI.

KoHnTtposibHBIC pabOTHI:

mo Teme «Mexaandeckoe aprkeHue. Macca. IlmotHoCTh
BEIIECTBAY;

1o TeMe «CHIIbl B IPUPOJE»

JlabopaTopHbie pabOThI

3. I3aMepeHue Macchl Tela Ha PhIYaKHBIX Becax.

4. N3mepenue odbema Tena.

5. Onpenenenre IOTHOCTH TBEPAOTO Tea.

6. 'paxynpoBaHme NpyXKUHBI U U3MEPEHHE CHII
JTMHAMOMETPOM.

7. BolsicHeHHe 3aBUCHUMOCTH CHJIBI TPEHHUSI CKOJIBKEHUS OT
TUTOIIA/T COTIPUKACAIOIIUXCS TEJT ¥ MPUKUMAFOIICH CHITBI.

Templ MPOEKTOB:

«Hep1us B )KU3HM YenoBekay, «I[MoTHOCTH BeliecTB Ha
3emite u m1aHeTax CoOIHEYHOM CUCTEMED», «CHIla B HAIITUX
pykax», «Be3necyiiee TpeHue»

MIEPEBOJUTH OCHOBHYIO €IUHUILY IIyTH B KM, MM, CM, JIM;
OCHOBHYIO €IMHUILY MaCChl B T, T, MT'; 3HaU€HHUE IIJIOTHOCTHU U3
kr/M° B T/cM®;

BBIPaXXaTh CKOPOCTh B KM/4, M/C;

aHaAJIM3UPOBATh TAOJIMYHbIC JAHHBIE;

paboTaTh ¢ TEKCTOM yueOHUKa, BBIICATh TJIaBHOE,
CHUCTEMAaTHU3UPOBATh U 0000IIATH OJIYYEHHBIE CBEICHHS O
Macce Tena;

MPOBOAUTH SKCIIEPUMEHT 10 U3YYECHUIO MEXAaHUYECKOTO
JIBIJKEHUSI, CDABHUBATH OIBITHBIC TAHHBIC;
AKCIIEPUMEHTAILHO HAXOIUTh PAaBHOACHCTBYIONIYIO ABYX CHJI;
MIPUMEHSITh 3HAHUS K PEIICHUIO 3a/1a4;

U3MEPATH 00BEM TeJia C TOMOUIBI0 U3MEPHUTEIHLHOTO
UUAJIUHIPA; TUIOTHOCTh TBEPJIOTO TeJIa C MTOMOIIIBIO BECOB U
M3MEPUTENIBHOTO [UJIMHAPA; CHITY TPEHUS C IIOMOIIBIO
JTMHAMOMETPA;

B3BEIIMBATH TEJIO HA YICOHBIX BeCax M C UX ITOMOIIIBIO
OTIpEeIeNIATh MacCy Tea;

MOJIb30BaThCS PA3HOBECAMM;

rpagyyupoBaTh MPYKUHY;

MOJIy4aTh KAy C 33JJaHHOM LIEHOH JeNIeHNs;
aHAIIM3UPOBATh PE3YJIBTATHI U3MEPEHNUN U BBIYUCIICHUH,
JIeNIaTh BBIBO/IBI,

MPEACTABIIATH PE3YJIbTAThl U3MEPEHUN U BBIYMCIICHUI B BUJE
Ta0IuUIL;

paboTaTh B rpymnmne

JlaBJieHHe TBEpPABIX TeJl, JKHAKOCTEH U ra3oB

20

JaBnenune. @opmyna Juisl HAXO0XKICHUS JTaBICHUS.
Enununs! naBnenus. BeiscHeHne crioco00B U3MEHEHUs
JaBJICHHUS B 6BITy U TEXHHUKE. HpI/I‘—II/IHI)I BO3HUKHOBCHU S
JaBJieHUs ra3a. 3aBUCUMOCTD JaBJICHHs ra3a JaHHOH
Macchl OT 00beMa U TeMIIepaTypHhl.

[IpuBoAMTE TPUMEPBI, OKA3BIBAIOIINE 3aBUCUMOCTh
JIEUCTBYIOIIEH CHJIBI OT TUIOIIA/IA OMOPHI; TOATBEPKIAOIINE
CYLIECTBOBAHUE BBITAJIKUBAIOLLEH CUJIBL; YBEJIMUCHUS
TIJIOIIAIN OTIOPHI JIJISl YMEHBIIICHHUS JTaBJICHHS; COOOIIAFOIITIXCS
COCYZIOB B OBITY, IPUMEHEHHSI IIOPIIHEBOTO JKUIKOCTHOTO
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Paznnums Mexay TBEpAbIMH TEIaMH, )KUAKOCTSIMU U
razamu. [lepenaua naBieHus KUIKOCTBIO U Ta30M. 3aKOH
[Tackans. Hanmnuue naBieHuss BHYTPH )KHUJIKOCTH.
VYBenn4eHue 1aBieHus ¢ ryOUHOM MOrpyKeHusl.
O6ocHOBaHME PACIIONOKEHHSI TIOBEPXHOCTH OJTHOPOIHOM
AKHJIKOCTH B COOOLIAIOIIUXCS COCYJaX Ha OJIHOM YPOBHE, a
YKUJIKOCTEN C Pa3HOU IUNIOTHOCTHIO — HA Pa3HBIX YPOBHSX.
YCTpoiCTBO U ICMCTBHE 1ITI03A.

AtmochepHoe naBienue. Biousiaue atMocgepHOro
JIaBJICHUS HA )KMBBIC OPraHU3MBI. SIBiIeHUS,
MOJITBEPIKTAIONIHE CYIIECTBOBAaHHE aTMOC(HEPHOTO
nasnenus. OnpezneneHue arMocepHoro aapieHus. OnbIT
Toppuuennu. Pacuet cuibl, ¢ KoTopoit atMocdepa 1aBUT
Ha OKpYXKarolue MpeaIMeTsl. 3HAKOMCTBO ¢ paboTol 1
YCTpPOHCTBOM OapoMmeTpa-anepouaa. Vcmonb3oBaHue ero
IIPU METEOPOJIOTUYECKUX HAOMI0JeHUAX. ATMOc(hepHoe
JIABJICHUE HA PA3JIMYHBIX BBICOTAX.

YCTpOUCTBO U IPUHLAIL JEHCTBUS, OTKPBITOTO
KHUJKOCTHOTO M METAJNINYECKOr0 MaHOMETpoB. [IpuHimn
JEUCTBHS MOPIIHEBOTO )KUIKOCTHOI'O Hacoca 1
THJIpaBINYECKOro npecca. Pusznyeckre 0CHOBBI pabOTHI
TUAPABIAYECKOTO Mpecca.

IIprurHBI BOSHUKHOBEHHMS BHITAIKUBAIOLIEH CHJIBI.
[Ipupona BeITaNKMBaKOIIEH CUiIbl. 3aKOH ApXuMena.
IInaBanue Ten. Y cnoBus miaBaHus Tel. 3aBUCUMOCTD

FHY6I/IHI>I MOrpy>XCHUs TCJIa B ) KUAKOCTD OT €T0 IJIOTHOCTH.

du3nyecKre OCHOBBI IUIABAHUSA CYI0B U
BO3/1yXOIlJIaBaHMs. BOIHBIN M BO3AYIIHBIA TPAaHCIIOPT.

Kpamxkospemennvie konmponvHvle pabomsi
o Teme «J/laBnenue TBEpIAOro TENaN;
o Teme «J/laBnenune B )KUIKOCTH U Ta3e. 3akoH [lackamsy.

Hacoca ¥ TUIPaBINYECKOTO Ipecca, MIaBaHusl pa3InyHbIX TE
Y )KUBBIX OPTaHU3MOB, TUTABAaHUS U BO3TyXOIJIaBaHNS,
BBIYHCIIATH JIaBJICHHE 110 U3BECTHOM Macce U 00bEeMY, Maccy
BO3/lyXa, aTMOC(EPHOE J1aBIICHUE,

Cuity ApXI/IMGI[a, BBITAJIKMBAOIIYIO CUJTY IO JaHHBIM
IKCIIEPUMEHTA;

BBIpa)XKaTh OCHOBHBIC €IMHUITGI aBiieHus B klla, rlla;
OTJIMYATH T'a3bl TI0 UX CBOMCTBAM OT TBEPJIBIX TET U
JKUJTKOCTEH;

OOBSICHATH: JaBJICHHUE Ta3a HA CTCHKU COCY/Ia HA OCHOBE
TEOpUHU CTPOCHHS BEILIECTBA, IPUYHHY Mepeaadn JaBJICHUs
KUAKOCTBIO WJIM I'a30M BO BCC CTOPOHBI OJMHAKOBO, BJIMAHNC
aTMOC(EPHOT0 JIaBJICHUS HA KUBBIC OpraHU3MbI, U3MEPECHUE
aTMoc(hepHOro JaBJICHHS C TOMOIIBIO TpyOku Toppuderuim,
M3MEHEHHEe aTMOC(EepHOro JaBICHUS [0 MepEe YBEITUUCHUS
BBICOTHI HaZl YPOBHEM MOPA, IPUYMUHEI IIJIaBaHUA TCJI, YCIIOBUA
IJIaBaHMs Cy/I0B, U3BMEHEHHUE OCAIKU Cy/HA;

aHAIIM3UPOBATH PE3YNIbTAThI SKCIIEPUMEHTA 110 U3YUYEHUIO
JIaBJICHU ra3a, OMBIT 110 Nepeiaye JaBICHUS )KUAKOCTBIO,
OIIBITBI C BEACPKOM ApXI/IMeI[a;

BBIBOJIUTH (hOPMYITy JUUIsl pacdeTa JaBJIeHUs KUAKOCTH Ha THO
U CTEHKH COCY/Ia, JUIsl ONPEAEIICHHS] BBITAIKUBAIOILIECH CUJIBI;
YCTaHaBIMBATh 3aBUCUMOCTb U3MEHEHUS JaBJICHUS B
KNUIKOCTHU U ra3€¢ C NBMCHCHHUECM FJ'Iy6I/IHI>I;

CpaBHUBATh aTMOC(EepHOE AaBICHUE HA PA3IMUYHBIX BBICOTAX
OT MOBEPXHOCTH 3€MJIN;

HaOII0/IaTh OMBITHI IO U3MEPEHHUIO aTMOC(HEPHOTO JaBICHUS U
J€J1aTh BBIBOAbI,

pas3indaTb MaHOMETPHEI 110 TOEJIAM HUCIIOJIB30BaHUSA
YCTaHAaBJIMBATh 3aBUCHUMOCTb MEXAY UBMCHCHHUEM YPOBHSA
JKUJIKOCTU B KOJIEHAX MAaHOMETpPA U JAaBJICHUEM; I0KA3bIBaTh,
OCHOBBIBasCH Ha 3akoHe [lackans,
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3auem 1o TeMe «/laBneHue TBEpABIX TEN, JKUIKOCTEN U
ra3oB»

Jlabopamopuvie pabomol

8. Onpenenenre BITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha
MOTPYKEHHOE B KHUJIKOCTh TEJIO.

9. BoisicHeHHEe yCIOBUH TUTaBaHUS Tea B )KUIKOCTH.

Temwvl npoexmos

«Taituel naBnenus», «Hyxna nu 3emie atmochepar,
«3ayeM HYKHO U3MEPAThH JIaBlIeHUE», « BrITankuBaromas
CHIIay.

CYIIECTBOBaHWE BBITAJIKUBAIOIIECH CHJIbI, JIEHCTBYIOLIEH HA
TEJO;

YKa3bIBaTh IPUYUHBI, OT KOTOPBIX 3aBUCUT CHJIa ApXUMeENa;
paboTaTh ¢ TEKCTOM y4eOHUKA, aHATU3UPOBATH (POPMYIIBI,
0000111aTh U J€J1aTh BBIBOBI,

OCTaBJIATH TUTaH MPOBEJCHHUS OIBITOB;

MIPOBOJIUTH OMBITHI ITO OOHAPYKEHUIO aTMOC(EPHOTO
JIABJICHHSI, U3MEHEHUIO0 aTMOC(EPHOTO TaBICHUS C BHICOTOMH,
aHATM3UPOBATh UX PE3YJIbTAThI U JIEJaTh BHIBOJIBI;
MIPOBOJIUTH UCCIIEAOBATEIIBCKUN AKCIIEPUMEHT: 110
OTpeIeNIEHUIO 3aBUCUMOCTH JIaBIICHUS OT ACMCTBYIOLIECH CUIIBI,
C COOOMIAIONIMMHUCS COCYIaMH, AaHATU3UPOBATH PE3YJIbTAThI U
JIeJIaTh BBIBOKI;

KOHCTPYHPOBATh MpUOOP AJIs AEMOHCTPALIUU
THJIPOCTATUIECKOTO JaBJICHHUS,

U3MEpsATH aTMOC(hEepHOE AaBJICHUE C IIOMOIIBI0 OapoMeTpa-
aHEpOWU/1a, TABJICHHUE C IIOMOIIBI0 MAaHOMETPA;

MIPUMEHSATH 3HAHUS K PEIICHUIO 3a/1a4;

OTIBITHBIM ITyTeM OOHapY>KUBATh BHITAJIKUBAIOIIIEE ICHCTBHE
KHUJIKOCTH Ha MOTPY>KEHHOE B HEE TEJIO; BBISICHATH YCIIOBUS,
MIPHU KOTOPBIX TEJNO MJIaBAET, BCIUIBIBAET, TOHET B KUAKOCTH;
paboTaTh B rpymnmne

Pabota u MOIIHOCTB. DHeprus
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Mexanunueckas paboTa, ee pU3MUECKUIl CMBICI.

MoOImHOCTh — XapaKTEPUCTUKA CKOPOCTH BBITOJIHEHUS
pabotel. IIpocteie  MexaHu3Mbl. Peruar.  YcmoBus
paBHOBecusi pbryara. MoMeHT cuiibl — (Qu3nueckas

BEJIMYMHA, XapPAKTEPU3YIOLIasl TEUCTBUE CUJIBI.

[IpaBuio0 MOMEHTOB. YCTPOWCTBO M JEWCTBUE PHIYAXKHBIX
BECOB.

[ToaBMKHBII ¥ HETIOBMKHBIN OJIOKH — TTPOCTHIE
MeXaHu3Mbl. PaBeHCTBO paboOT IpU MCIOIB30BaHUU

Bbruncnsate MeEXaHWYECKYI0 paboTy, MOIIHOCTh IO U3BECTHOM
paboTe, SHEPruIo; BbIpaXKaTh MOIIHOCTh B Pa3JIMYHBIX
eIMHULIAX;

ONpeeNaTh yCIOBHS, HEOOXOJWMBbIE [UIsl  COBEPILIEHUS
MEXaHUYECKOM pabOoThI; TUIEHYO CUJIBI; LIEHTP TSHKECTH TIOCKOTO
Tena;

aHAJIM3UPOBATh MOIIHOCTH DPA3JIUYHBIX MPUOOPOB; OMBITHI C
MNOJBMKHBIM M HENoABMXKHBIM Osokamu; KIIJ[ pasnuunbix
MEXaHHU3MOB;
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IIPOCTBIX MEXAaHU3MOB. «30J0TOE IPaBWIIO» MEXaHUKH.
Hentp TsxecTu Tena. LIeHTp TsHKECTH pa3IuyHBIX TBEPBIX
ten. CTaTuka — pa3zesl MeXaHUuKH,

M3YYaIOIIUN yCIOBHS pAaBHOBECHS Tell. Y CIIOBHS
paBHOBECHSI TE.

[TonsTre o mone3noit u mosHok padote. KIIJ mexanuszma.
Haknonnass miockocts. Omnpenenenne KIIJ| nHakinonHo#
IJIOCKOCTH.

Oneprus. [loreHuunanbHas sHeprus. 3aBUCUMOCTD
MOTEHIIUAJIBLHOW YHEPTHH Tella, MOAHATOr0 Haj 3eMIieH, OT
€ro Macchl M BBICOTHI Noabema. KuHeTuueckas sHEprus.
3aBHCUMOCTh KMHETUYECKOW SHEPTUU OT MAcChl Tella U €ro
ckopocTH. [lepexon olHOro BU1a MEXaHUYECKOW SHEPTHH B
npyroii. [lepexos sHepruu oT OAHOTO Tela K APYromy.

3auem
o TeMe «PaboTa 1 MOIIHOCTh. DHEPTHSI.

Jlabopamopuwie pabomol

10. BeisicHeHHe ycioBUsl paBHOBECHUS pblyara.
11. Onpenenenne KII/I npu noxseme tena mno
HAKJIOHHOH IUIOCKOCTH.

Temwvl npoexmos
«Pbruaru B ObITY M KUBOU Npupoae», «/laiite mue
TOYKY OIOPBI, U s IOAHUMY 3EMITIO»

MPUMEHSTh YCJIOBHS PaBHOBECHS pblYara B MPAKTHUYECKHUX
LEJISAX: TIOJIbEM U IIEPEMEIICHHE TPY3a;

CpPaBHHBAThH JICHCTBUE TOJBUKHOTO U HETIOIBUKHOTO OJIOKOB;
YCTaHABIIMBATh 3aBUCUMOCTh MEXKIY MEXaHUYECKOW paboToMH,
CUJION M MPOMJICHHBIM ITyTEM; MEXIYy pabOTO# M SHEprUeH;
MPUBOJUTH MPUMEPDI: WLIOCTPUPYIONINE, KAK MOMEHT CHJIBI
XapaKTEePU3YeT JIeUCTBUE CUIIbI, 3aBUCSIIEE U OT MOJYJIS CUJIBI,
U OT ee Iuleya; MPUMEHEHUS HEMOJBUKHOIO U TMOABUKHOIO
OJIOKOB Ha TIPAaKTHKE; pa3JUYHbIX BHUIOB DPABHOBECHS,
BCTpeUaromxcs B ObITY; Tes, 00Ja1alomuX OJHOBPEMEHHO U
KMHETUYECKOM, W NOTCHIMAIBHOW SHEPIHEH; IPEeBPALLCHUS
SHEPTUH U3 OJJHOTO BHJIA B IPYTOIA;

paboTaTh ¢ TeKCTOM yueOHHKa, 000011aTh U J1eJaTh BHIBOJIBI;
yCTaHaBIMBaTh OMNBITHBIM MyT€M, 4YTO Toje3Has paboTa,
BBIMIOJTHEHHAs] C MOMOIIbIO IMPOCTOTO MEXaHW3Ma, MEHbIIEe
MIOJIHOM; BUJ PAaBHOBECHS MO M3MEHEHHIO IOJIOKEHUS IIEHTpa
TSOKECTH TeJa,

MIPOBEPSATH OMBITHBIM IyTEM, MPU KAKOM COOTHOIICHUU CUI U
WX TUIeY pblYar HaXOJUTCsI B PABHOBECUU; MTPABUIIO MOMEHTOB;
paboTaTh B rpynie;

MIPUMEHSATH 3HAHUS K PEIICHUIO 3a/1a4;

JIEMOHCTPHUPOBATH MPE3CHTAINH;

BBICTYTATh C JIOKJIAJaMU;

Y4acTBOBATh B 00CYXJICHUU JOKJIAIOB U MTPE3CHTAIINM

Hroro:

70
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TemaTnyeckoe mianupoBanue. dusnka. 8 Kiace
(70 4, 2 9 B HENETIO)

Ne Conep:xaHue y4eGHOT0 Koauuec XapakTepuCcTHKA OCHOBHBIX BH/IOB 1€SITeJIbHOCTH
TeMbI MarepuaJjia TBO o0y4aroniero (Ha ypoBHe y4eOHBIX AeicTBHIl)
4acoB
1. IloBTOpEeHue 2
[ToBTOpEHUE TeOpeTHYECKOTO MaTepuiia Pu3uKe 3a Kype 7 OBrnasieTh HaBbIKAMH TUIAHUPOBAHKSI CBOUX JCHCTBUH B
KJIacca U MPUMEHEHHE TTOJTyYCHHBIX 3HAaHHUI Ha IPAKTHKE COOTBETCTBUH C TIOCTABJIICHHOM 3a/1a4ei U YCIOBUSIMH €€
yepe3 perieHue Gpu3nuecKue 3aua. peanu3amum;
OCYILECTBIISATH BBIOOP Hanbosee 3pPeKTHBHBIX CIIOCOOOB
peleHus 3a/1a4 B 3aBUCKIMOCTH OT KOHKPETHBIX YCIIOBHIA;
(bopMyHpoBaTh COOCTBEHHOE MHEHHUE U MTO3UIIUIO,
apryMEHTHPOBATh €ro;
paboTaTh B rpynie.
2. TenyioBble ABJIEHUSA 23

TennoBoe nBmxeHue. OCOOEHHOCTH JBUXKEHUS

MoJieKyi1. CBsi3b TeMIEpaTyphl Te€da U CKOPOCTH

JBUKEHMSI €T0 MOJIEKYIL. [IBHKEHME MOJIEKYT

B razax, *HJKOCTSAX U TBepAbIX Tenax. [IpeBpamienue
SHEPrUM Tejla B MEXaHUYECKUX IpoLeccax.

BuyTpenHss oHeprus Tena. YBenudeHue BHyTPEHHEN
SHEpIuu Tela IyTeM COBEpILEHUs paboThl HaJl HUM WU ee
YMEHbIIIEHNE IPU COBEPILIEHUH paboThl TeoM. Mi3MeHeHune
BHYTPEHHE!N HEPIUH TeNa MIyTEM TEIUIONEPEIadH.
TennonpoBoaHOCTE. Pasnnune TenionpoBoaHOCTEN
pa3IMYHbIX BELIECTB.

Konsekmus B :KuAKOCTAX U razax. O0bICHEHNE
KOHBeKIMH. [lepenaya sHeprum u3mydeHueM.
Oco0eHHOCTH BUJIOB TEIUIO IEpeJayu.

KonunuecTBo Temnotel. EqHMIIBI KOJIMYECTBA TEIIOTHI.

VY nenbHas TEII0eMKOCTh BemecTBa. @opmyna uis pacuera
KOJINYECTBA TEIJIOThI, HEOOXOIMMOTI0 JIJIsl HarpeBaHMsI

Pasnuuate TEmIoBbIE SBICHUS, arperaTHbIe COCTOSIHUSA
BEILECTBA,

aHAJIM3UPOBATh 3aBUCUMOCTb TEMIIEPATYPBI TEIA OT CKOPOCTH
JBUKEHUS €T0 MOJIEKYJI, TAOIMYHbIE JaHHbIE, TpapuK
IIJIaBJICHUS U OTBEPACBAHUSA;

HaOJI01aTh M UCCIIE0BATh MPEBPAIIEHUE SHEPTUH TeJa B
MEXaHUYECKUX IIPOLECCax;

IIPUBOAUTH IPUMEPHI: IPEBPALLEHUS SJHEPTUH IIPH MTOAbEME
TeJla U IPU €ro MaJeHUH, MEXaHUYECKON YJHEPTUU BO
BHYTPEHHIOKO; U3MEHEHUS BHYTPEHHEW SHEPIUU Tella IyTeEM
coBepILeHHs pabOThI U TEIIONEpe1auu; TerIonepeaadn
IIyTEM TETUIONPOBOIHOCTH, KOHBEKIUU U U3JTyYEHUS;
IIPUMEHEHHUs Ha IIPAKTUKE 3HAHUW O PA3JIMYHON TEIUIOEMKOCTH
BEIL[ECTB; SKOJOTHYECKHU YACTOTO TOIUINBA; OATBEPKAAFOIINE
3aKOH COXPaHEHUS MEXaHUYECKOM YHEPTUU; arperaTHbIX
COCTOSIHMI BELIECTBA; SBJICHUU IPUPOJIBI, KOTOPHIE
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TeJa WIN BBIICISIEMOT0 UM IIPH OXJIAKJIECHUU. Y CTPOHUCTBO
Y IPUMEHEHUE KAJIOPUMETPA.

TonaMBO Kak UCTOYHUK SHEPTUU. Y J€TbHAs TEMI0TA
cropanus Torumba. @opmyna it pacyeTa KOJIM4eCTBa
TEIJIOTHI, BBIIENSIEMOrO IPU CrOPaHUU TOIUIMBA. 3aKOH
COXpaHEHUs MEXaHUYECKOU YHEPTUH.

IIpeBpamieHne MEXaHMYECKOW SHEPIUU BO BHYTPEHHIOH.
[IpeBpanieHue BHyTpEHHEN SHEPTUU B MEXaHUYECKYIO.
CoxpaHeHue 3Hepruu B TEIUIOBBIX MPOIEccax. 3aKOH
COXpaHEHUs U MPEBPALLCHUS YJHEPTUU B IPUPOJIE.
ArperaTHble COCTOsIHUS BemecTBa. Kpucramnuueckue
tena. [InaBnenue u orBepaeBanue. Temneparypa
rnaBieHus. ['paduk rtaBieHus ¥ OTBEpAEBaAHUS
KPUCTAJUTMYECKHUX TeJl. Y AelIbHAsl TeIIOTa IUIaBICHUS.
OObsicHEHNE IPOLIECCOB IIJIaBJICHUS U OTBEPEBAaHUS Ha
OCHOBE 3HAHUI O MOJIEKYJISIPHOM CTPOEHUU BELIECTBA.
dopmMmya 715 pacuera KOJIWYECTBA TEIJIOTHI,
HE0OXO0IMMOTO IS TUIABJICHHSI TeJIa MU BBIICIISIOIICTOCS
MIPU €r0 KPUCTAJUIM3ALUH.

[TapooGpa3zoBanue u ucnapenue. CKOpoCcTh UCTIAPEHUSI.
Haceimennslii 1 HeHachleHHbIH nap. KonaeHcanus napa.
Oco0GeHHOCTH IPOLIECCOB UCTIAPEHUS] U KOHCHCALINH.
[lornomnienue 3Hepruu Npyu UCTIAPEHUN KUIKOCTH U
BBIJICJICHHE €€ MPU KOHJIeHcaluu napa. [Iporecc kumneHwus.
[TocTostHCTBO TEMMIEPATYpPHI IPU KUIIEHUHU B OTKPBITOM
cocyne. Du3nueckuii CMbICI yIEIbHON TEIUIOTHI
napooOpa3oBaHus U KOHJeHcaNH. BraxXHOCTh BO3AyXa.
Touka pocsl. ClocoOBI OnpeieNIeHNs BIAKHOCTH BO3TyXa.
['urpomeTpsl: KOHAEHCALMOHHBIA U BOJIOCHOM.
[Tcuxpomerp.

PaGora raza u nmapa npu pacmmmpernuu. TeraoBbie
neuratend. [[puMeHeHne 3akoHa COXpaHEeHUS |
MIPEBPAIICHUS] SHEPTUHU B TEIIJIOBBIX JBUTATENSX.

O0BSCHAIOTCS KOHJICHCALIMEH Mapa; NCIOIb30BAHUS SHEPTUH,
BBIJICJISIEMON MTPU KOHJEHCALMU BOJSHOTO NIapa; BIMSHUS
BJI&KHOCTH BO3/lyXa B OBITY U JIEATEILHOCTH YEIOBEKA;
npumeHenus JIBC Ha mpakThke; mpyUMEHEHHS TapOBOH
TypOUHBI B TEXHUKE; IIPOLIECCOB TUIABJICHUS U
KPUCTAJIJIN3AI[MHU BEIIECTB; OOBACHATH: U3MEHEHUE
BHYTPEHHEH 3HEPTUH TeJa, KOTAa HaJl HUM COBEpIIAIOT padoTy
WM TEJIO CoBepuIaeT paboTy; TEIUIOBLIC SIBICHUS HA OCHOBE
MOJICKYJISIPHO-KMHETHYECKOH TeOprH; (GU3MUECKHI CMBICI:
YAEJIbHOU TEIJIOEMKOCTH BEIIECTBA, YEIbHON TEIIOTHI
CropaHusi TOIUIMBA, YJEIbHON TEIIOTH HapOOOPa30BaAHNUS;
pe3ynbTaThl SKCIEPUMEHTA; IIPOLIECCHI TUIABJICHUS U
OTBEP/IEBAHUS TeJla HA OCHOBE MOJIEKYJISIPHO-KNHETHYECKUX
MPEeJICTaBICHUIT; 0COOEHHOCTH MOJIEKYJIIPHOTO CTPOCHUS
ra3oB, JKUJAKOCTEH U TBEP/BIX TEJI; HOHWKEHUE TEMIIEPATYPbI
JKUAKOCTU MIPU UCTIAPEHUU; TPUHIIUI PAaOOTHI U YCTPOHUCTBO
HBC;

9KOJIOTHYECKHE TIPoOIIeMbl ucrosib3oBanus [IBC u mytn ux
peLIeHHs]; yCTPOHCTBO U MPUHIIMIT pabOThl NApOBOM TYpOHHBI;
KJIACCU(UIIUPOBATH: BUIBI TOIJINBA MO KOJIUYECTBY TEIUIOTHI,
BbI/IETISIEMOM IIPH CTOPAHUU; TPUOOPHI ISl U3MEPEHUS
BIIQ)KHOCTH BO3/1yXa;

HNEePEeUUCIIATh CIOCOOBI M3MEHEHUS BHYTPEHHEH SHEpruy;
IIPOBOAMTD ONBITHI 110 U3MEHEHHUIO BHYTPEHHEN dHEPIUU;
IIPOBOAMTD HUCCIIEI0BATENIBCKUM SKCIIEPUMEHT I10
TEIUIONPOBOJHOCTH PA3INYHbBIX BEIIECTB; IO U3YYEHUIO
MIJIaBJICHUS, UCTIAPEHUS U KOHAEHCAIlUU, KUTIEHUSI BOJIbI;
cpaBHUBaTh BuAbI Teronepenaun; KI1/{ paznuunbix Mammx u
MEXaHHU3MOB;

YCTaHaBIIMBATh 3aBUCUMOCTh MEK/y Maccoil Tena u
KOJIMYECTBOM TEIUIOTHI; 3aBUCUMOCTh IIpOIecca IJIaBICHUS OT
TEeMIIepaTyphl TEINA;
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Y CTpOUCTBO U IPUHLUIT ACUCTBUS JBUTATENS] BHYTPEHHETO
cropanus (JIIBC). Dxonorudeckue mpoOaemMsl pu
ucnonbs3oBanuu JABC. YcTpolicTBO M IpUHIMI 1EHCTBUS
napoBoi TypOunsl. KITJ] TerimoBoro npuraress.
Konmponvnvie pabomut

1o Teme «TernaoBbIe ABICHUNY;

10 TeM€ «ATrperaTHble COCTOSIHUS BELIECTBAY.

Jlabopamopuvie pabomol

1. Onpezenenre KOJIMYECTBA TEIJIOTHI IPH CMEIIIMBAHUT
BO/JIbI Pa3HOW TEMIIEPATYPBI.

2. Omnpenenenue yaeabHOM TEIIOEMKOCTH TBEPAOTrO
Tena.

3. OnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3yXa.

Tembr npoexmosg

«TennoemkocTh BemecTs, wik Kak cBaputh U0

B OyMaxkHOM KacTproie», «Hecropaemast Oymaxka,

i HarpeBanue B orHe MeTHOM MPOBOJIOKH, OOMOTaHHOM
OyMa)KHOM TTOJIOCKOWY, « TeroBbie IBUTATETH, I
HccnepoBanue npuHIMNA I€UCTBUS TEIUIOBOW MAIlIMHBI HA
MIpUMEpE OIbITA C AHWJIMHOM U BOJION B CTakaHey, «Buabl
TerUIonepeiadu B ObITY M TEXHUKE (aBHAIIMH, KOCMOCE,
MeaunuHe)». «Ilouemy oHO Bce ANeKTpu3yeTcs, Uiu
HccnegoBanue SBIEHUN AIEKTPU3ALNN TEI

paccUMTHIBATh KOJMYECTBO TEIIOTHI, HEOOXOAUMOE ISt
HarpeBaHus Tejla WK BBIJCISIEMOE UM MPU OXJIAXKICHUH,
BBIIETISIONIEECs IPU KPUCTAJUIU3AINH, HE00X0IMMOE IS
MIPEBPAIICHIS B TP KUIKOCTH JIF0OO0I MacChi,

MIPUMEHSATH 3HAHUS K PEHICHUIO 3a/1a4;

ONpEJIESATh U CPABHUBATH KOJUYECTBO TEIUIOTHI, OTAAHHOE
ropsiueii BOJOW 1 MOJYYEHHOE XOJIOTHOM MPHU TEIIO0OOMEHE;
OTIPEEIATh yEIbHYIO TEIIOEMKOCTh BEIIECTBA U CPABHUBATD
ee ¢ TaOJIMYHBIM 3HAYEHUEM;

MU3MEPSITH BIAKHOCTb BO3/IYyXa;

MIPEACTABIISITH PE3YJIbTATHI ONBITOB B BUJIE TAOJINII,
aHAIIM3UPOBATH PUYUHBI TOTPEITHOCTEN U3MEPEHU;
paboTaTh B rpymie;

BBICTYIATh C JOKJIalaMH, IEMOHCTPUPOBAThH IPE3CHTALIUU

BJIEKTPI/I‘ICCKI/IQ ABJICHUSA

29

Dnektpuzanus Tel. [[Ba posia dIeKTPUUECKUX 3apsiioB.
B3anmoneicTere 0OTHOUMEHHO U PAa3HOUMEHHO
3apsSOKEHHBIX TEIl. Y CTPOUCTBO AeKTpockomna. [lonsarus 00
anekTpudeckoM mnoue. [lone kak 0coObIl BUI MaTepUH.
JemuMOoCThb 3JIEKTPUYECKOTO 3apAia. DINEKTPOH — YacTHIla
C HAUMEHBIIUM JIEKTPUUECKUM 3apsoM. Ennnuia
anekTpudeckoro 3apsaa. Ctpoerue aroma. CtpoeHue sapa
aroma. Hevitponsl. [IpoTtonsl. Moenu aroMOB Boa0OpoAa,

OOBACHATDH: B3aUMOJIEHCTBHE 3apsKEHHBIX TN U
CYILECTBOBaHHE JIBYX POJOB JIEKTPUUECKUX 3apPSIOB; OIBIT
Nodde — MunmnmkeHa; 3IeKTpU3aLMIo Tel U
CONPUKOCHOBEHHH; 00pa30BaHUE MOJOKUTENIbHBIX U
OTPHULATENIBHBIX HOHOB; YCTPOMCTBO CYyXOr0 raJlbBAHMUECKOTO
AJIEMEHTA; 0COOCHHOCTH 3JIEKTPHUUECKOro TOKa B MeTasliax,
Ha3HAY€HHE UCTOYHUKA TOKA B 2JIEKTPUUECKOH 1IETIH;
TEIJIOBOE, XUMUYECKOE U MAarHUTHOE JICHCTBHS TOKA;
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renus, TuTus. oHEL.

OObsicHEeHHE HA OCHOBE 3HAHUH O CTPOCHUU aTOMa
AJIEKTPHU3ALMU TEJ IPU CONIPUKOCHOBEHHUH, TIepeiaue
YaCTH AJIEKTPUYECKOIO 3apsijia OT OJHOr0 Tena

K JIpyromy. 3aKOH COXpaHEHHUSI JEKTPUUECKOTO
3apsna. JleneHue BemecTB Mo CloCOOHOCTH TPOBOIUTH
AIEKTPUUYECKUN TOK HA IPOBOJHUKH, IMOTYITPOBOJIHUKHU U
JUDJICKTPUKU. XapaKTepHas 0COOEHHOCTh
MOJIYITPOBO/THUKOB.

DNEeKTPUYECKHUM TOK. Y CIOBUS CYIIECTBOBAHUS
AIEKTPUUYECKOTO TOKA. ICTOUHUKH 3JIEKTPUUECKOTO TOKA.
DJIeKTpUYECcKas 1Elb U €€ COCTaBHbIC YaCTH.
YcoBHBIE 0003HAUCHUS, PUMEHSEMBIC HA CXEMax
3JIEKTpUYECKUX Lenei. [Tpupona snekTpudyeckoro

TOKa B MeTayiax. CKOpOCTh paciipoCTpaHEHUs
3JIEKTPUYECKOI0 TOKa B MPOBOJAHUKE. JlercTBUs
AIEKTPUYECKOTo ToKa. [IpeBpaienue sneprun
AIEKTPUUYECKOTO TOKA B APYTHE BUABI SHEPTUH.
HamnpaBnenue 3ekTpruieckoro Toka.

Cuia Toka. THTEHCHBHOCTD 3JIEKTPUUYECKOTO TOKA.
dopMmyna 15 onpeiereHus: CUiIbl ToKa. EquHuIb!
cuibl Toka. Haznauenne ammnepmerpa. Brirouenue
amrepmeTpa B 1enb. OnpenenaeHue HeHbl 1eJIeHus

€ro IIKaJbl. DIIEKTPUUECKOE HAMPsHKEHUE, eAMHUIA
HanpsbkeHus. Qopmyna ais onpeieTICHUs HallpsSKEHUS.
N3mepenne HanpspKeHUs BOJIBTMETPOM. BrirroueHue
BOJIbTMETpA B 1enb. OnpeeneHne UeHbl 1eIEeHUs €ro
IIKAJTBI. DJIEKTPHUIECKOE COMMPOTUBIICHHE. 3aBUCUMOCTD
CUJIBbI TOKA OT HANPSHKEHUSI IPU MOCTOSTHHOM
conpotusiieHuu. [Ipupozaa snekrpuyeckoro
CONMPOTUBIIEHUA. 3aBUCUMOCTh CUJIbI TOKA OT
COTIPOTHUBIICHUS TIPU TTOCTOSTHHOM HaIPSIKEHUH.

3akoH OmMa juist yyacTtka uenu. COOTHOIIEHHE

MEXy COITPOTUBJICHUEM MPOBOJHUKA, €r0 JUTHHOU

CyILLIECTBOBaHUE IIPOBOJHUKOB, ITOIYIIPOBOJIHUKOB U
JUBJIEKTPUKOB HAa OCHOBE 3HAHUI CTPOCHHUS aTOMA;
3aBUCUMOCTb UHTEHCUBHOCTH IEKTPUYECKOT0 TOKA OT 3apsaa
Y BPEMEHH; IPUYNHY BO3HUKHOBEHMS COIIPOTUBIICHHUS,
HarpeBaHue IIPOBOJHUKOB C TOKOM C IIO3ULIUHA MOJIEKYJIIPHOTO
CTPOEHUS BEILECTBA; CIIOCOObI YBEJIIMUECHUS U YMEHbILICHUS
€MKOCTH KOHJIEHCAaTOPa; HA3HAYCHUE UCTOYHUKOB
NIEKTPUYECKOTO TOKA U KOHJIEHCATOPOB B TEXHUKE;
aHAJIM3UPOBATh TAOJIMUHBIE JaHHBIE U IPaUKU; IPUYHUHBI
KOPOTKOTO 3aMBIKAHMS; IPOBOJUTE UCCIIEN0BATEIBCKUI
HKCIEPUMEHT 110 B3aUMOJICHCTBUIO 3apSKEHHBIX TEI,
0oOHapyKUBaTh HaJIEKTPU30BAHHBIE TeJla, AEKTPUUECKOE
0JIE;

IIOJIB30BAThCA AJIEKTPOCKOIIOM, aMIIEPMETPOM, BOJIBTMETPOM,
peocTaToM;

OINPEEIIATh N3MEHEHUE CUIIBL, JEHCTBYIOLIEH Ha 3apsyKEHHOE
TEJIO IPU yAaJICHUU U IPUOIMKEHUH €T0 K 3apsDKEHHOMY
Tely; UEHY JCJICHUs LIKaJIbl aMIIEpMETPa, BOJILTMETPA;
JIOKa3bIBaTh CYIIECTBOBAHUE YACTHULl, UMEIOLINX HAMMEHBIIUN
AIEKTPUYECKUN 3apsT;

YCTaHABIIMBATh NIEPEPACIIPEICIICHUE 3apsiia IIPH NIEPEXOAE €ro
C HadJIEKTPU30BAaHHOTO TEJIa HA HE HAJJIEKTPU30BAHHOE IIPU
CONPUKOCHOBEHUH; 3aBUCUMOCTb CHJIBI TOKA OT HAIIPSDKEHUS U
COIIPOTHUBIIEHUS POBOAHUKA, PaOOTHI ANIEKTPUUECKOI'O TOKA
OT HANPSHKEHMS], CUIIbI TOKA U BPEMEHH, HAIIPSKEHUS OT
paboThI TOKA U CHJIBI TOKa,

[IPUBOAUTH IIPUMEPHL: IPUMEHEHUS ITPOBOHUKOB,
IIOJIYIIPOBOJIHUKOB U IUDJIEKTPUKOB B TEXHHUKE,
MIPAKTHUYECKOr0 MPUMEHEHHS OJTYIPOBOJHUKOBOIO JTUO/1A;
HUCTOYHHUKOB IEKTPUYECKOr0 TOKA; XMMUYECKOI'0 U TEILIOBOTIO
JIEMCTBHSI DJIEKTPUYECKOIO TOKA U UX MCIOJb30BaHUs B
TEXHUKE; IPUMEHEHUS TI0CIEA0BATEIILHOIO U I1apalIeIbHOTO
COEIMHEHUS IPOBOTHUKOB;
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U TUIOIIA/IBIO MTOIIEPEYHOI0 CEUEHHUs. Y IETIbHOE
CONPOTUBIICHUE NTPOBOAHUKA. [[puHIIMN 1elicTBUS 1
HazHaueHue peocrata. [logkiatoueHne peocrara B LIETIb.
[TocnenoBarenpHOE COETMHEHHE IPOBOAHUKOB.
ConpoTHuBIIEHHE MTOCIEN0BATEIBHO COEIUHEHHBIX
MpoBOAHUKOB. CHJjia TOKAa U HANPSYKEHUE B LIETIH [IpU
IOCJIeI0BaTeNbHOM coeiuHeHuu. [lapannensHoe
COEIMHEHHUE MPOBOAHUKOB. CONPOTUBIIEHUE ABYX
MapajuieIbHO COEIMHEHHBIX MPOBOAHUKOB. CHiia TOKa 1
HaIpsKEHUE B LENHU [TPU NapajjIeIbHOM COSIUHEHUU.
Pabora anekrpudeckoro Toka. @opmya st pacuera
pabotsl Toka. EnquHuiel paboTel Toka. MoIHOCTD
aneKTpruyeckoro Toka. @opmyna Juisi pacueTa MOIIHOCTH
Toka. Dopmyrna it BBIYUCIIEHUS Pa0OThI AIEKTPHUIECKOTO
TOKa Yepe3 MOIIHOCTh U BpeMsi. EAMHUIBI paboThl TOKA,
WCIIOJIb3YyEMBIE HA MpaKkTHKe. PacueT cronmoctu
M3Pacxo/I0BaHHOM AeKTpodHeprun. Popmyna i pacuera
KOJIMYECTBA TEIUIOTHI, BBIJICISEMOTO TPOBOTHUKOM MPHU
MIPOTEKAHUU 10 HEMY 3JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynst — Jlenna. Konaencatop. 31eKTpOEMKOCTh
KoHJIeHcaTopa. PaboTa 31ekTpruiecKkoro moss
KOHJIeHcaTopa. EnnHuIa 31eKTpoeMKOCTH KOHIEHCaTopa.
Paznuunble BUJIBI JTaMII, UCIIOJIb3YEMbBIE B OCBEILIEHUH.

Y cTpoicTBO JIaMIbl HAKaJIMBaHUs. TemIoBoe IeCTBUE
TOKa. DJIEKTPUUYECKUE HarpeBaTelbHbIe IPHUOOPHI.
[IpuymHBI Ieperpy3Ku B 1EMU U KOPOTKOTO 3aMbIKAHHUSI.
[Ipenoxpanurenu.

Kpamxkospemennas xonmponvhas paboma

1o TeMe «AuekTpusanus Tesr. CTpoeHue aTomMay.
Koumponvnsie pabomot

10 TeMaM «QIEeKTpUUecKuid ToK. HanmpsokeHnuey,
«Comnporusnenue. CoeTuHEHNE TPOBOIHUKOBY;
1o Temam «PaboTa 1 MOITHOCTH AIEKTPUIECKOTO

000011aTh U 1e7IaTh BEIBOABI O CIIOCO0AaX AJIEKTPU3AIMH TEIT;
3aBUCHUMOCTH CHJIbI TOKA U COITPOTUBIICHHS TPOBOJHUKOB;
3HAYEHUHU CHUJIbI TOKA, HAMPSHKEHUS U CONPOTUBIICHUS TIPU
MOCJIEA0BATEIbHOM U MapaJUIeIbHOM COCIMHEHUN
MIPOBOJIHUKOB; O pab0TE U MOIITHOCTH DJIECKTPUUCCKOM
JIAMIIOYKH;

pacCUMTHIBATH: CUITY TOKA, HANPSHKEHUE, AIEKTPUUECKOE
COIPOTHUBIICHUE; CUJTY TOKA, HANIPSXKEHUE U COTPOTUBIICHUE
[P MOCIEA0BATEIIBHOM U MapaJUIEIbHOM COCIMHEHUH
MPOBOJAHHUKOB; pabOTy U MOIIIHOCTH 3JEKTPHUECKOT0 TOKa;
KOJIMYECTBO TEIUIOTHI, BBIIEISAEMOE POBOJJHUKOM C TOKOM I10
3akoHy JIxoyns — JleHna; 31eKTpOeMKOCTh KOHAEHCATOpa;
paboTy, KOTOPYIO COBEPIIAET FIEKTPUUECKOE MOJIe
KOHJICHCATOpa, YHEPTUI0 KOHJICHCATOPA;

BBIPAXKATh CUJIy TOKA, HANPSHKEHHUE B PA3JIMYHbBIX €IMHULIAX;
€IUHHUIY MOLIHOCTH Y€PE3 CAMHULIBI HANIPSYKEHUS U CHJIbI
TOKa; padoty Toka B BTt - u; kBT - u;

CTPOUTH rpadyK 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKCHHUS;
KJIACCU(UIIUPOBATH UCTOYHHUKH DIEKTPHUECKOTO

TOKa; JEUCTBUS JIEKTPUUECKOTO TOKA; MIEKTPUUECKUE
puOOPHI O MOTPEOIAEMON MU MOIITHOCTH;

JIAaMIIOYKH, IPUMEHSIEMBIE HA ITPAKTUKE;

pa3IM4aTh 3aMKHYTYIO U Pa30MKHYTYIO JIEKTPUUYECKUE LIETIH;
JIaMIIbI 110 MPUHIIUIY I€UCTBUS, UCIIOIb3YEMbIC TSI
OCBEILIEHUS, TPEOXPAHUTETN B COBPEMEHHBIX MPHUOOPAX;
HCCIIEI0BATh 3aBUCUMOCTb COIIPOTUBJIEHHUSI IIPOBOJIHUKA OT
€ro JUTMHBI, IJIOIIA/IN MOMEPEYHOr0 CEUEHUs U MaTepuraia
MIPOBOJHUKA;

YEPTUTH CXEMBI AJIEKTPUUECKOM LIETIH;

coOupaTh IIAEKTPUUECKYIO IIETIh;

M3MEPATH CUITY TOKA Ha PA3JIMYHbIX yYacTKax LEMNH;
aHAIIM3UPOBATH PE3YNIbTATHI ONBITOB U TPapUKH;
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TOoKay, «3akoH Jlxoynsa — Jlennay», «Kongencatopy.

Jlabopamopuvie pabomol

4. COopKa 3JEKTPUYECKOHN TN U U3MEPEHUE CUJITBI
TOKa B €€ Pa3jINYHbIX yYaCTKaX.

5. 3Mepenue HampsHKeHUS Ha Pa3IMYHBIX y4acTKax
BJIEKTPUYECKOMN LIECTIH.

6. M3mepeHue cuiibl TOKa M €ro peryJiupoBaHue
peocTaToM.

7. 3mepeHne conpoTUBICHUS IPOBOJHUKA TIPU
TIOMOIIIM aMIIEPMETPa U BOJIbTMETPA.

8. I3MepeHne MOIIHOCTH U pabOThl TOKA B 3JIEKTPUUECKOM
JamIe.

Temwvl npoexmos

«IToueMy oHO Bce anekTpusyercs, win MccnenoBanue
SIBJICHUH JIEKTPU3AIUU TeID», «DIEKTPUUECKOE MOJIe
KOHJEeHcaTopa, i KoHaeHcarop u mapuk ot
HACTOJIbHOI'O TEHHHCA B IPOCTPAHCTBE MEXKIY
IJTaCTUHAMU KOHJIEHCaTopay, «M3roToBiieHne
KOHJIEHCATOPay, «INEKTPUUECKUl BeTep», «CBeTsmuecs
clioBay, «[ ambBaHHMYCCKHI DIIEMCHT),

«Ctpoenne aroma, nwiu OnbIT Pezepdopaa

I0JIb30BAThCS aMIIEPMETPOM, BOJIBTMETPOM; PEOCTATOM JIS
peryJaIupOBaHUs CHIIbI TOKA B IIETIH;

U3MEPSATh COMTPOTHBIICHUE ITPOBOIHUKA TTPH TOMOIIN
amIiepMeTpa U BOJIbTMETPA; MOIITHOCTh ¥ padOTy TOKa B
JIaMIIe, MCIIOJIb3YS aMIIEPMET]P, BOJBTMETP, Yachl;
NPEJCTABIATh PE3y/IbTaThl U3MEPCHUHN B BHJIC TAOJIHIL;
0000111aTh U A€IaTh BEIBOABI O 3aBUCHMOCTH CHJIBI TOKA U
COIPOTHBIICHHUS IIPOBOJHHUKOB;

paboTaTh B rpyIIIe;

BBICTYIIATh C JOKJIAJIOM HJIU CIYIIATh JOKJIAIbI,
MOJIFOTOBJICHHBIC C MCIIOJIb30BaHUEM pe3eHTanuu: «Mcropus
Pa3BUTHSI AIIEKTPHUECKOTO OCBEIICHUs», «VIcIonb30BaHme
TEIUIOBOTO JCUCTBUS JICKTPUIECKOTO TOKA B YCTPOUCTBE
TEIUTUI] ¥ HHKY0ATOpOB», «McTOpHS CO3aHUs KOHICHCATOpaY,
«[TpuMeHeHHe aKKyMYJISTOPOBY»; U3TOTOBUTH JICUICHCKYIO
O0aHKy

BJIEKTPOMaFHI/ITHLIe ABJICHUSA

MaruuTHOE noJie. Y CTAHOBJIEHUE CBSI3U MEXKIY
AIEKTPUUECKUM TOKOM U MarHUTHBIM 1ojeM. OmbIT
Opcrenaa. MarautHoe mojie mpsiMoro Toka. MarHuTHbIe
JINHUU MarHUTHOTO MOJIsl. MarHuTHOE I0JI€ KaTYLIKH C
TOoKOM. CrocoObI M3MEHEHHST MATHUTHOTO JEWCTBUSA
KaTYLIKA C TOKOM. DJIEKTPOMAarHuThl U UX MPUMEHEHHE.
Hcnbitanue aeictBus anekTpomaraura. [loctosiHHbIE
MarauTel. B3auMmoneiictBue MaruutoB. OObsICHEHHE
MPUYMH OPUEHTAIINH KEIE3HBIX OMUIOK B MATHUTHOM
mojie. MarautHoe mmoje 3emid. JlelicTBre MarHUTHOTO

BbIABIATH CBA3B MEXKY IIEKTPUUECKUM TOKOM U MarHUTHBIM
IOJIEM;

OOBSCHATB: CBSA3b HANIPABJICHNUS MarHUTHBIX JTMHUN
MarHUTHOTO I10JI TOKA C HAIllpaBJICHUEM TOKA B IIPOBOJIHUKE;
YCTPOMCTBO JIEKTPOMATHATA; BOSHUKHOBEHHE MATHUTHBIX
Oypb, HAMarHWYMBAHUE JKeJe3a; B3aMMO/ICHCTBHE MOJIOCOB
MarHMTOB; IPUHIIUI ACHCTBUS FIEKTPOABUTATENS U 00JIACTH
€ro NPUMEHEHUS;

MPUBOJIUTH IPUMEPHI MArHUTHBIX SIBJICHUM, UCIIOJIb30BAHUS
AJIEKTPOMAarHWTOB B TEXHUKE U OBITY;,
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I10JIs1 Ha IPOBOJHUK C TOKOM. Y CTPOMCTBO U IIPUHIIUIL
JEUCTBHS 2JIEKTPOABUTATENS TIOCTOSIHHOTO TOKA.

Koumponvnas paboma
0 TeMe «DJIEKTPOMArHUTHBIE SIBJICHUS».

Jlabopamopuvie pabomol

9. COopKa 2JIEKTPOMArHUTa U UCTIBITAHUE €TO JACHCTBUA.
10. 3yuyeHue 3JIeKTpUUECKOT0 JABUTATENIS IOCTOSIHHOTO
TOKa (Ha MOJICIIN).

Tembt npoexmos

«ITocTostHHBIE MarHUThI, Wi BoiieOHas 0anka,
«/lelicTBe MarHUTHOTO OIS 3€MJIM HA TPOBOJIHUK

C TOKOM (OIIBIT C IIOJIOCKaMH METaNINYECKOU (Ponbru)»

YCTaHABJIUBATh CBA3b MEXK/Y CYIIECTBOBAHUE YJIEKTPUUECKOTO
TOKA U MarHUTHBIM T0JIEM, CXOJICTBO MEXIY KaTYLIKOU C
TOKOM M MarHUTHOM CTPEJIKOM;

000011aTh ¥ 1e7IaTh BBIBOJBI O PACIIOI0KEHUH MarHUTHBIX
CTPEJIOK BOKPYT MPOBOJAHUKA C TOKOM, O B3aUMOJCHCTBUU
MAarHuToB;

Ha3bIBaTh CIIOCOOBI YCHIJICHHUSI MAarHUTHOTO JICWCTBHS KaTYIIKH
C TOKOM;

MOJIy4aTh KapTUHBI MAarHUTHOTO IOJIS TTOJIOCOBOTO U
Jyro00pa3HOro MarHUTOB;

OITMCHIBATH OIIBITHI 10 HAMArHUYHMBAHUIO BEIIECTB;
MEPEYUCIIATH IPEUMYIIIECTBA AIEKTPOABUTATENEH 110
CPaBHEHHUIO C TEILIOBBIMU;

MIPUMEHSATH 3HAHUS K PEIICHUIO 3a/1a4;

coOMpAaTh IEKTPUUCCKUN JBUTATENH MIOCTOSHHOTO TOKA (Ha
MOJICIIN);

ONpPEIETSATh OCHOBHBIC JIETAIH DJIEKTPUUECKOTO JIBUTATEIS
IMOCTOSIHHOT'O TOKA;

paboTaTh B rpynne

CBeToBbBIC ABJICHUA

11

Hcrounnku cBeta. EcTecTBEHHbBIE U HCKYCCTBEHHBIE
VCTOYHUKH cBeTa. TOUYEUHBI HCTOUYHUK CBETA U CBETOBOM
ayy. [IpsMonnHeliHoe pacpocTpaHEHHE CBETA. 3aKOH
IpSIMOJIMHENHOT O pacnpocTpaneHus ceera. O6pa3oBaHue
TeHU U noxyTeHu. COJTHEUHOE U TYHHOE 3aTMEHHUS.
SIBnenus1, Hab0JaeMble TPU MaICHUH JIy4ya CBeTa Ha
rpaHuIly pazjena IByx cpen. OTpakeHue cBeTa. 3aK0H
oTpaxkeHHs cBeTa. OOpaTUMOCTh CBETOBBIX JIyueH.
[Tnockoe 3epkano. [loctpoenue nzo0paxkeHus nmpeaMera B
IUTOCKOM 3epKasie. MHuMoe n300paxeHue. 3epKajabHoe U
paccestHHOe oTpakeHue cBeTa. Onrudeckas MIIOTHOCTh
cpensl. SIBnenue npenomieHus ceeta. COOTHOIIEHNE
MEX/1y YIJIOM MaJIeHUs U YIJIOM MpeioMiIeHHs. 3aKOH

HabmroaTe npsIMOIMHEHOE pacipoCTpaHeHUE CBETa,
OTpa)keHHE CBETA, MPEIOMJIICHHE CBETA;

00BSACHATH 00pa30BaHKE TEHU U MOIYTEHH; BOCIIPHUITHE
M300pakeHUS TJIa30M YEIOBEKa;

MMPpOBOANTH I/ICCJ'IGI[OBaTeJ'IBCKI/Iﬁ OKCIICPUMCHT I10 ITOJTYUCHHUTIO
TEHU U MOJTYTeHH; 110 U3YUYEHHUIO 3aBUCIMOCTH yTIia
OTpa’KeHHs CBETa OT yTJia MajJeHuUs; 0 IPEIOMIICHUIO CBETa
MU TepeXo/ie JTyda U3 BO3AyXa B BOAY;

000011aTh U 1e7aTh BEIBOJIBI O PACIIPOCTPAHEHHUH CBETA,
OTpPAXCHUU U ITPEIIOMIICHUHA CBCTA, O6paSOBaHI/II/I TEHU U
MOJIYTEHH;

YCTaHABIIMBATh CBS3b MEXKIY ABMKeHHUEM 3emiu, JIyHbI 1
CO.]'IHHa M BOSHHMKHOBCHHUEM JIYHHBIX U COJTHCYHBIX 3aTMeHPII>'I;
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npenomiieHus cBeta. [lokasarens npeaoMiaeHUs
nByx cpea. Ctpoenue rina3za. OyHKIUUA OTJAEIbHBIX YacTeil
rina3a. DopmupoBanue N300paKEHHS HA CETYATKE TI1a3a.

Kpamxkospemennas xonmponvnas paboma
0 TeMe «3aKOHBI OTPAKEHUSI U TTPETOMIICHUS
CBETa».

Jlabopamopnas paboma
11. I3yueHune cBOWCTB N300paxKeHHsI B INH3AX.

Tembt npoexmos

«PacnpocTtpanenue cBera, uin M3rotoBieHue KaMephbl-
00CKypbI», « MHUMBII1 pEHTIT€HOBCKUN CHUMOK, MU
LlpimieHOK B siLIe»

MEXly IBU’KEHUEM 3eMJIM U €€ HAaKJIOHOM CO CMEHON BPEMEH
rojia ¢ MCIMOJIb30BAHUEM PUCYHKA yUCOHHKA;

HaxoauTh [lonapHyto 3Be311y B co3Be31MM bombiioin
MenBeanIbl;

OTIpeNIeNATh MOJIOXKEHUE TIAHET, UCIIONIb3Ys MOABIKHYIO
KapTy 3Be3AHOr0 Heba; KaKasi U3 JABYX JIMH3 C Pa3HbIMU
(OKYCHBIMH PaCCTOSIHUSMU JaeT OOJIbIIee YBETHUCHHE;
INPUMEHSTH 3aKOH OTPaXEHHUS CBETA MIPU NOCTPOCHUU
M300paXeHUs B INIOCKOM 3epKalie;

CTPOUTH H300pakeHNEe TOYKHU B IJIOCKOM 3€pKaje;
n300paxxeHus, JaBaeMble JIMH30M (paccenBarolei,
coOuparomieii) ans cinydaes: F> d; 2F <d; F <d <2F;
n3o0pakenue B (horoanmapare;

paboTaTh C TEKCTOM y4eOHUKa;

pa3nuYaTh JIMH3HI 10 BHEUTHEMY BHY, MHIMOE U
JENCTBUTENILHOE U300payKEeHUs;

PUMEHSTH 3HAHUS K PEHICHUIO 3a71ay;

U3MEPATH (POKYCHOE PACCTOSHUE U ONITUYECKYIO CHUITY JINH3HI;
aHAJM3UPOBATh MOJTYYCHHBIC TPY TTOMOIIH JTUH3BI
n300pakeHusl, ieNaTh BHIBO/IbI, IPE/ICTABIATh PE3YJIbTAT B
BUJIE TaOIHII,

paboTaTh B rpynie;

BBICTYIIATh C JIOKJIAJIaMH HJTU CIYIIATh JOKJIAIbI,
MOJrOTOBJICHHBIE C MCIIOJIb30BaHUEM Ipe3eHTanuu: «OUKH,
JATbHO30PKOCTh M OJIM30PYKOCThY, «COBpEMEHHBIE
oNnTUYeCcKHue NpudOpbI: poToanmapaT, MUKPOCKOI, TENECKOTI,
NPUMEHEHHE B TEXHHUKE, UICTOPHUS UX PA3BUTHUS

Hroro:

70
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TemaTnueckoe IJIAHUPOBAHME. dusuka. 9 KiIacc

(105 4, 3 4y B HEaEINIO)

Ne Coaepixanue yueOHOTo Konunuec XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH
TeMbI MarepuaJjia TBO o0yuaroniero (Ha ypoBHe y4eOHBIX JeiicTBH)
4acoB
1. IloBTOpEHHE 3
[ToBTOpEeHME TeopeTnyeckoro Marepuiia pusnke 3a Kypc 8 OBnazeTs HaBbIKaMM IJIAHUPOBAHUS CBOMX JAECUCTBUI B
KJlacca U IPUMEHEHHE [TOJIyY€HHbIX 3HaHUW Ha MPAKTHUKE COOTBETCTBUU C IMOCTABJICHHOM 3a/1a4eil U YCIOBUSMU €€
yepes penieHne Gu3zndecKue 3aaad. peanuzanuy;
OCYILECTBIISATH BBIOOP Hanboee 3 PeKTHBHBIX CIIOCOOOB
pelieHus 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH;
Cmapmosas konmponvras paboma dbopMynupoBaTh cOOCTBEHHOE MHEHHE U TIO3UIIMIO,
apryMeHTUPOBATH €r0;
paboTaTh B rpynie.
2. 3aKkoHbI B3aMMO/IeiiCTBHUSA M IBMKEHHUSI TeJl 34

Onucanue nBuxeHus. MarepuanbHasi TOUKa Kak MOJIEIb
tena. Kputepuu 3ameHbl Tena MaTepuaibHOU TOYKOM.
[ToctynarenbHoe aBmxkeHue. Cucrema oTcyeTa.
[Tepemenienue. Paznuune Mex 1y TOHATHSAMH «ITYTh» U
«mepemenieHney. Haxoxaenre KoopAMHATHI TeNa 10 €ro

HaYyaJIbHOM KOOpAWHATC U NPOCKIHH BEKTOPA NCPEMCIICHU .

IIepemenienue npu NpsIMOIUHEHNHOM PABHOMEPHOM
NBrKeHNH. [IpsMonrHeitHOe paBHOYCKOPEHHOE JBUKEHUE.
MrHoBeHHas: CKOpOCTh. Y ckopeHue. CKOpoCTb
MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO IBMXEeHU. ['paduk
ckopoctu. Ilepemernienue npu npsAMOIUHEHHOM
PaBHOYCKOPEHHOM JIBH>)KEHHH. 3aKOHOMEPHOCTH, ITPUCYIINE
NPSIMOJINHEITHOMY paBHOYCKOPEHHOMY JBM)KEHUIO 63
HavyaJbHOU CKOPOCTH. OTHOCHTEIBHOCTh TPAEKTOPHUH,
[epeMeLICHUs, IIyTH, CKOPOCTH.

['eoneHTprUEeCKast U reIMOLEHTPUYECKAS] CHCTEMBI MUPA.
[IprunHa cMeHBI AHS U HOUM Ha 3eMile (B

OOBSCHATH (HPU3NIECKUIA CMBICI TIOHSATHI: MTHOBEHHAS
CKOPOCTb, YCKOPEHHE;

Ha0JI0AaTh M OMMCHIBATh MPSIMOJIMHEIHOE U PAaBHOMEPHOE
JIBUKEHHE TEJIEKKH C KaleJIbHUIIEH; IBUKEHNE MasTHHUKA B
JIByX CUCTEMAaxX OTCUETA, OJIHA U3 KOTOPBIX CBSA3aHA C
3eMJIEH, a ApyTras C JIEHTOM, IBUXKYLIEHCS PAaBHOMEPHO
OTHOCHUTEIIBHO

3eMJIU; TIaJIEHHE OJTHUX U TeX e TeJ B BO3AYyXE U B
pa3peKEHHOM IPOCTPAHCTBE; OIBITHI, CBUIETENbCTBYIOIINE
0 COCTOSIHUU HEBECOMOCTH TEll;

Ha0II01aTh U OOBSCHATH MOJIET MOJICTH PAKETHI,
000CHOBBIBAaTh BO3MOKHOCTh 3aMEHBI TeJla €r0 MOJIEINbIO —
MaTepUaIbHONW TOUKOH - JUIsl ONUCAHMSI IBUKEHUS;
IIPUBOJUTH IPUMEPBI, B KOTOPBIX KOOPIUHATY
JBIKYILIETOCs TeJla B JIF0O0H MOMEHT BPEMEHU MOXKHO
ONPEEIINTD, 3Hasl €r0 HAYaJIbHYIO0 KOOPAUHATY U
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reJIMOLEHTPUYECKOl cucteme). [I[puunHbI ABMKEHUS C TOUKHU
3peHUst ApUCTOTENS U €ro nocieqoBaTeneil. 3aKOH HHEPLUU.
IlepBeb1it 3ak0oH HproToHa. MHEpLIMaIbHBIE CUCTEMBI OTCYETA.
Bropoii 3akon HetoTona. Tpernii 3akon HeroToHa.
CBo0OoHOE TazicHue Tel. Y CKOpeHrne CBOOOHOTO MaIeHUS.
[TageHue Ten B BO3AyXe U pa3peKEeHHOM MPOCTPAHCTBE.
YMeHblIeHHEe MO1yJIsl BEKTOpa CKOPOCTHU IIPH
MIPOTUBOIOJI0KHOM HaIlpaBJICHUU

BEKTOPOB HAa4aJIbHOM CKOPOCTU U YCKOPEHHUS

cBoboHoro najaeHus. HesecomocTth. 3aKkOH BCEMUPHOTO
TATOTEHUS U YCIOBUSI €r0 MIPUMEHUMOCTH. ' paBUTaLiiOHHAS
IIOCTOSIHHAsA. Y CKOpEeHUe CBOOOIHOTO MaJieHus Ha 3eMe U
JpyTrux HEOECHBIX TejlaX. 3aBUCUMOCTb YCKOPEHUS
cBOOOHOrO MaJICHUs OT IIUPOTHI MECTa U BHICOTHI HAJl
3emiieit.

Cuna ynpyroctu. 3akoH ['yka. Cuia tpeHus. Buael

TPCHUA: TPCHHUC ITOKO, TPCHUEC CKOJIBKCHUSA, TDCHUC KAUCHUA.

dopMyia 1 pacdera CUiIbl TPEHUs CKOJIbxkeHus. [Ipumepst
IIOJIE3HOTO IIPOsABIICHUS TpeHus. [IpsMonuneitHoe u
KPHUBOJIMHEWHOE ABWKEHUE. J[BI)KEHHE Tella IO OKPYKHOCTH
C TIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO.
IHenTpocTpemurensHoe yckopenue. MIckycCcTBEHHbIE
cnytHUukH 3emun. IlepBast kocMuueckast CkopocTs. MMimynbe
Tena. 3aMKHyTas cuctema teil. MIsMeHeHre UMITyJIbCOB Tell
IIPU UX B3aUMOJECHUCTBUU. 3aKOH COXPAHEHUS UMITYJIbCA.
CyImHOCTb U IPUMEPHI

peaKkTUBHOTO ABWXKeHUA. Ha3zHaueHne, KOHCTpyKIUsA U
MIPUHLUIT JEUCTBUS paKkeTbl. MHOTOCTYIIEHYAThIE PAKETBHI.
Pab6ota cunbl. PaboTa cuiibl TSXKECTH M CHITBI YIIPYTOCTH.
[TorenmmansHas sHeprus. Kunetnueckas sneprusi. Teopema
00 U3MEHEHUHN KMHETUYECKOM SHeprun. 3aKOH COXpaHEHUs
MEXaHWYECKON IHEPTUN.

Koumponvnas paboma

COBEPILECHHOE UM 3a JTaHHBIM IIPOMEKYTOK BPEMEHU
IIEPEMELIEHHE, U HENB35 ONPENEIUTh, €CIIM BMECTO
[IepEMEIICHUS 3a/1aH IIPONUICHHBIN IIyTh;
PaBHOYCKOPEHHOTI'O ABMKEHUS, IPSIMOIMHEHHOTO U
KPUBOJIMHEHHOT'O JIBUKEHUS TE€Jl, 3aMKHYTOM CUCTEMBI TEIl;
IIPUMEPBI, NOSICHSIOIINE OTHOCUTEIBHOCTD IBH)KEHUS,
IIPOSIBJIICHUS UHEPLIUH; ONPEIEIIATh MOLYIIM U IIPOCKIIUU
BEKTOPOB Ha KOOPAMHATHYIO OCb;

3alUCHIBaTh YPABHEHUE ULl ONIPEIEICHNAS KOOPINHATBI
JBIKYIIETOCS TeJla B BEKTOPHOU M CKAIIIpHOU (hopme;
3aIUCBIBATh (POPMYIIBL: IS HAXOXKICHHUS TPOSKIUH U
MOJyJIs1 BEKTOpa MEPEMEILECHHUS TENA; JUIsl BBIYMCICHUS
KOOPJAMHATHI IBUKYIIETOCS TeJa B JTF000H 3a1aHHbBII
MOMEHT BPEMEHM; JJIS ONIPENEICHUS YCKOPEHMUSI B
BEKTOPHOM BUJIE U B BU/JIE IPOEKIMI Ha BHIOPAHHYIO OCh;
JUI pacyeTa CUJIbl TPEHUs! CKOJIbXKEHMSI, PAOOThI CHIIBI,
paboThI CUJT TSXKECTHU U YIIPYTOCTH, HOTEHLIUATbHON
SHEPruM MOAHATOrO HaJ 3eMJIEH Tella, IOTEHIUAIbHON
SHEPTHUHU CKATOUN NPYKUHBL,

3aMuChIBaTh B BUAE (DOPMYIIbI: BTOPOM U TPETUN 3aKOHBI
HeroToHa, 3aK0OH BCEMUPHOTO TATOTEHHUs, 3aKOH I'yKa,
3aKOH COXPaHEHUs UMITYJIbCA, 3aKOH COXPAaHEHUs
MEXaHUYECKON DHEPIUH;

JI0OKa3bIBaTh PABEHCTBO MOJYJII BEKTOPA IIE€PEMELLEHUS
MPONJEHHOMY ITYTH U IJIOUIAIU O] Fpa)KOM CKOPOCTH;
CTPOUTH IpauKu 3aBUCUMOCTH Vx= Vx(t);

10 rpaUKy 3aBUCUMOCTH Vx(t) OIpeaensiTh CKOPOCTh B
3aJJaHHBII MOMEHT BPEMEHU; CPAaBHUBATH TPACKTOPHH,
IIyTH, IEPEMEILEHNS, CKOPOCTH MAasiTHUKA B YKa3aHHBIX
CHUCTEMAax OTCUETa;

JlenaTh BBIBOJ O ABMXKCHUU TEJI C OAMHAKOBBIM YCKOPEHUEM
IIPY JIEUCTBUM HA HUX TOJIBKO CHJIBI TSDKECTH;
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0 TeMe «3aKOHEBI BSaI/IMOIIGﬁCTBHSI 1 IBUXXCHUSA
TCII».

Jlabopamopuvie pabomol

1. UccnenoBanue paBHOYCKOPEHHOTO IBHXKEHHS 0€3
HayaJIbHON CKOPOCTH.

2. 3mepenue yCKOpeHHst CBOOOIHOTO MaACHUSI.

Temwvl npoexmos

«IKCIIEpUMEHTAIILHOE TOATBEPKACHUE CIPABEIJIMBOCTH
YCJIOBHSI KPUBOJIMHEHHOTO JABUKCHUS TEI,

«HWcropus pa3BUTHUS UCKYCCTBEHHBIX CITYTHUKOB

3eMIIi 1 periaeMbie ¢ UX TOMOIIBIO HAyYHO-
HCCIIEIOBATENLCKUE 3aJaUM»

OTPECIIATh IPOMEKYTOK BPEMEHH OT HavaJa
PaBHOYCKOPEHHOTO JIBIKEHUS IIAPUKA JIO €r0 OCTAHOBKH,
YCKOpPEHUE JIBM)KCHUS IIapUKa U €r0 MTHOBEHHYIO
CKOPOCTh TIepe]] YAapOM O IIWIHHID;

U3MEPSTh YCKOPEHHE CBOOOIHOTO TACHHS,
MPEJICTABIISTH PE3YJIbTaThl U3MEPEHUN U BRIYUCIICHUN B
BHJIC TaOJIHI] U TPapHUKOB;

paboTaTh B rpyrre

MexannuyecKue K0J1e0aHHA U BOJHBI. 3ByK

15

ITpumeps! konebaTenbHOro ABMKEHUs. OO1I1e YepTh
pa3Ho00pa3HBIX KoNeOanwid. JlnHaMuKa KoJieOaHmiA
TOPU30HTAJILHOTO IPY>KUHHOIO MasTHUKA. CBOOOIHBIE
KoJIcOaHMs, KoJieOaTeIbHbIE CUCTEMEI, MAsITHUK. BeJIMUnHEL,
XapaKkTepu3yolue kojaedaTenbHOe ABIKEHHE: aMIUTUTYAA,
MepHOoJ], YacToTa, paza kosedaHuil. 3aBUCUMOCTb NIEPUO/IA U
4acTOThI MasiTHUKA OT JUIMHBI €70 HUTU. ['apMoHnYeckue
koseOanus. [IpeBpanienne MexaHMueCcKoi 3Heprun
Kosie0aTeabHON CUCTEMBI BO BHYTPEHHIO. 3aTyXarolne
KoseOaHus. BeiHyX/1eHHble konebanus. Yactora
YCTAHOBUBIIMXCS BBIHYKJACHHBIX KoJeOaHU. Y cnoBus
HACTYIUICHUS U (pU3UUecKasl CYIIHOCTb SIBJIEHUS PE30HAHCA.
VY4er pe3oHaHca B IPaKTHKE. MeXaHU3M paclpoCTpaHEHUS
yrnpyrux konebanuii. Mexannueckue BosiHbl. [lonepeunsie u
IIPOJOJIbHBIE YIIPYTUE BOJIHBI B TBEPABIX, KUAKUX U
ra3zoo0pa3HbIX cpefax. XapakTepUCTUKHU BOJH: CKOPOCTb,
JUTMHA BOJIHBI, 4YaCTOTA, epuo Kosnebanuid. CBsA3b MEXIY
3TUMH BelIMuMHaMU. VIcTOUHMKH 3ByKa — Tea,
KxoJsebromuecs ¢ yactoroit 16 I'm — 20 k1.

OmnpenensaTs KonedaTeIbHOE ABMKEHUE 110 €0 MIPHU3HAKAM;
MPUBOANUTH TIPUMEPHI KOJICOAHUH, TTOJIE3HBIX M BPETHBIX
IPOSIBIICHUH pe30HaHCa U IyTH YCTPAHEHUs MTOCTIEeIHUX,
HCTOYHUKOB 3BYKa;

ONMCHIBATh JUHAMUKY CBOOOJHBIX KOJIEOAHUN MPYKMHHOTO
U MaTeMaTU4YeCKOro MasiTHUKOB, MEXaHU3M 00pa30BaHUs
BOJIH; 3alMChIBaTh (POPMYJTy B3aUMOCBSI3U NIEPUOAA U
4acTOThI KOJIeOaHUH; B3aMMOCBSA3H BEJIMYHH,
XapaKTEepU3YIOIIUX yIIPYTUe BOJIHBI,

OOBSACHATBH: IPUUUHY 3aTyXaHUsl CBOOOJHBIX KOJIEOAHUIA; B
YyeM 3aKJIH04aeTCs sIBIICHUE Pe30HaHCca; HaOI0JaeMblil OTBIT
110 BO30YKJI€HUIO KOJeOaHUI OJJTHOTO KaMEepTOHA 3BYKOM,
HCITyCKAEMbIM JIPYTUM KaMEPTOHOM TaKOM 7K€ YacCTOTBI;
IIOYEMY B razax CKOpOCTb 3BYKa BO3pPAcTaEeT C MOBBIIIEHUEM
TeMIIepaTyphbl;

Ha3bIBaTh: YCIOBUE CYILIECTBOBAHUS HE3aTYyXaIOLINX
KosieOaHui; PU3NUECKUEe BETMUHUHBI, XapaKTepU3yIoIue
yIpyTUe BOJIHBI; IUAINa30H 4acTOT 3BYKOBBIX BOJIH;
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VYbpTpa3Byk U HHGPaA3BYK. IXOJIOKAIHSI. 3aBUCUMOCTh
BBICOTHI 3ByKa OT YaCTOThI, @ TPOMKOCTH 3BYKa — OT
aAMIUTATY Bl KOJICOAHMI U HEKOTOPBIX APYruX mpuduH. Temop
3Byka. Hanuuue cpenpl — HE0OX0AUMOE YCIOBHE
pacnpocTtpaHeHus 3ByKa. CKOpOCTb 3ByKa B pa3IMUHBIX
cpenax. OTpaxkeHue 3ByKa. 9X0. 3BYKOBON PE30HAHC.

Konmponvnas paboma
1o Teme «MexaHu4yeckre KoueOaHus U BOJIHBIL. 3BYK».

Jlabopamopnas paboma

3. UccnenoBanue 3aBUCUMOCTH NIEPUOJA U YACTOTHI
CBOOOJTHBIX KOJICOAHUN MAsTHUKA OT JIJTMHBI €T0
HUTH.

Tembr npoexmosg

«Ormpesenenne KaueCTBEHHOM 3aBUCMMOCTHU NIEPUO/Ia
KoJ1e0aHui NPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a

U )KECTKOCTH NPYKUHBD, «OIpenencHue Ka4eCTBEHHON
3aBUCHMOCTH Mepro/ia KosieOaH!il HUTIHOTO
(MaTeMaTH4ecKoro) MasiTHUKa OT BEJTMUUHBI YCKOPEHUS
CcBOOO/IHOTO Na/ICHUS», «YIIbTPa3ByK U UH(Pa3BYK B
IIPUPOJE, TEXHUKE U MEAULIHE»

pa3ianyaTh NOMepeUHble U MPOJOJIbHBIE BOJIHBI;
MPUBOJIUTH OOOCHOBAHUS TOTO, UTO 3BYK SIBJISICTCS
MPOAOJIBHOM BOJIHOW;

BBIIBUT'ATh THUITIOTE3bI: OTHOCUTCIIbHO 3aBUCUMOCTHU BBICOTHI
TOHA OT YaCTOThI, @ TPOMKOCTH — OT aMIUIUTY bl KOJIeOaHU
MCTOYHHKA 3BYKA; O 3aBUCUMOCTH CKOPOCTH 3BYKa OT
CBOICTB cpe/ibl M OT €€ TeMIIEPaTyphl;

MIPUMEHSITh 3HAHUS K PELICHUIO 3a/1a4;

MIPOBOAMTD IKCIIEPUMEHTAILHOE UCCIIEIOBAaHHE
3aBHCUMOCTH I1€puo/ia KoJieOaHUI MPYKUHHOTO MassTHUKA
oT m ¥ k; U3MepsTh )KeCTKOCTh NMPY>KUHBI;

MPOBOAMTD UCCIIEIOBAHUS 3aBUCUMOCTH MEPHOJIa
(yacToThl) KOeOaHU MasiTHUKA OT JAJIMHBI €0 HUTH;
MPEJICTABIIATH PE3yNIbTaThl U3MEPEHUN U BRIYUCICHUN B
BU/JIE TAOJIHNII,

paboTaTh B rpynie;

CIIyLIaTb OTYET O pe3yJibTaTax BBIIIOJHEHUS 3a1aHUsA-
npoekTa «OmnpeeneHne Ka4eCTBEHHOM 3aBUCUMOCTH
nepro/ia KojaeOaH!i MaTeMaTHIECKOTO MasiTHUKA OT
YCKOpEHUs: CBOOOHOTO TaICHUS;

CIIyHIaTh JOKIaJ «YIbTPa3ByK U HH(PA3BYK B MPUPOJE,
TEXHUKE N MCAULIUHE», 3a1aBaTb BOIMMPOCHI U IPUHUMATDH
y4acTue B 00CYKICHUH TEMBI

3HeKTp0MaFHHTHOQ 1moJie

25

Ucrounnku maruutHoro noiis. ['unoresa Amrmepa.
I'padpuueckoe n3odpaskeHre MarHUTHOTO NoJst. JInHuu
HEOJIHOPOJAHOI'O U OJJHOPOJIHOTO MarHUTHOro 1nosis. CBs3b
HaIlpaBJICHUs JUHUN MarHUTHOTO I10JI TOKA C HAIlPaBICHUEM
ToKa B rpoBojHuKe. [IpaBuno Gypasuuka. [IpaBuiio npaBoit
pyKH Uit coneHounaa. JleficTBue MarHuTHOTO IOJIs Ha
IIPOBOJHHUK C TOKOM U Ha JBHKYILYIOCS 3apSKECHHYIO
yactuny. [IpaBuito sieBoit pyku. MHAyKIMs MarHuTHOTO MOJIA.
Mopnynbs BeKTOpa MarHUTHOW MHAYKIMH. JIMHUM MarHUTHOU

JlenaTb BBIBOJbI O 3aMKHYTOCTH MarHUTHBIX JTUHUH U 00
0cJ1abJIeHUH OIS C YAAJIEHUEM OT IIPOBOJIHUKOB C TOKOM;
Ha0JII0/1aTh U OMUCHIBATH OMBITHI, TOITBEPKIAIOIINE
MOSIBIIEHUE HJIEKTPUYECKOTO MOJIS TP U3MEHEHUH
MarHuTHOTO TOJISA, U J€JIaTh BBIBOJBI,

Ha0JI0/1aTh: B3aUMOICHCTBHE aTIOMUHUEBBIX KOJIEL] C
MarHuToM, SIBJICHHE CAMOWHYKIIMH; OIBIT [0 U3JIyYEHHUIO U
MIpUEMY JIEKTPOMAarHUTHBIX BOJH; CBOOOIHBIE
HJIEKTPOMAarHUTHbIE KojeOaHusl B Kosie0aTeIbHOM KOHTYPE;
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MHIYKIHUH. 3aBUCUMOCTh MarHUTHOTO IOTOKa,
MIPOHU3BIBAIOILETO IUIOIIA(b KOHTYpPA, OT IUIOLIAAN KOHTYpa,
OpHUEHTALIMH [IJIOCKOCTH KOHTYpPa 10 OTHOLIEHUIO K JIMHUSIM
MarHuTHOM MHAYKIMHU U OT MOAYJISl BEKTOPAa MarHUTHOM
WHJYKIKUA MarHuTHOTO noJig. OnbiTel apanes. [Ipuunna
BO3HUKHOBEHHUSI HHAYKIIMOHHOTO ToKa. Onpezaenenue
SIBJICHUS DJIEKTPOMAarHUTHOM UHAYKIMH. TexHnyeckoe
MIPUMEHEHHUE ABJICHNS. BO3HUKHOBEHUE MHAYKIIMOHHOTO TOKA
B QJIFOMUHUEBOM KOJIbLE IPY U3MEHEHUH IIPOXOSIIETO
CKBO3b KOJIbIIO MarHUTHOTO NoTOKa. OnpenenexHue
HaIlpaBJICHUs HHAYKIMOHHOTO ToKa. IIpaBuio Jlenna.
SABnenus caMoMHAYKIUU. THAYKTUBHOCTB. DHEPIUst
MarHMTHOI'O IOJISl TOKA.

[lepeMeHHBIH IIEKTPUUECKUHN TOK. DIEKTPOMEXAHUUECKUI
MHIYKIMOHHBINA reHepaTop (Kak IpUMep - TUAPOTreHEPaTop).
[Totepu suepruu B JIDII, ciocoObl yMeHbIIEHUS TOTEPb.
Hasznauenue, ycTpoiicTBo

Y TIPUHIIMI ACUCTBUS TpaHchopMaTopa, ero MpuMeHEHHE TPH
nepeiadye EKTPOIHEPTUH.

DneKTpOMarHuTHOE 10JI€, €ro UCTOYHUK. Pazinnune Mexay
BHUXPEBBIM JIEKTPUUECKUM U 3JIEKTPOCTATUYECKUM TMOISIMHU.
DNeKTPOMarHUTHbIE BOJIHBI: CKOPOCTh, IONEPEYHOCTD, AJIMHA
BOJIHBI, IPUYMHA BO3HUKHOBEHUS BOJH. [lonyuenue u
perucrpanus 3JeKTpPOMarHUTHHIX BOJIH. BbicOkoyacToTHBIE
ANEKTPOMArHUTHBIEC KOJeOaHusl U BOJHBI — HEOOXO/IUMBIE
CpelcTBa JIJIsl OCYIIECTBIEHU paarocBs3u. KonebartenbHbIn
KOHTYP, MOJTYYeHHE IEKTPOMArHUTHBIX KOJIeOaHH.
®opmyna ToMmcona. biok-cxema nepeaaromero 1 IpueMHOro
YCTPOMCTB ISl OCYHIECTBICHUS PAAHOCBI3U. AMIUTUTYAHAS
MOJYJISLUS U JETEKTUPOBAHUE BICOKOUYACTOTHBIX
KoJeOaHu.

Wnrtepdepennus u nudpakuus ceera. CBET KaKk YaCTHBIN
Cily4ail 3JIEeKTpPOMarHUTHBIX BOJIH. J{Mana3oH BUAMMOTO
M3JIy4eHUs Ha IIKaJie 3JIEKTPOMAarHUTHBIX BOJH. YacTuIlsl

paziiokeHre 0eoro CBeTa B CIIEKTP MPHU €ro MPOXO0KICHUN
CKBO3b IIPU3MY H TMOJydeHHE 0€JI0r0o CBETa MyTeM
CJIO’KEHUS CTIEKTPAJIbHBIX I[BETOB C TOMOIIBIO JIUH3BL;
CIUTONTHOM M JIMHEHYAThIE CIIEKTPhI UCITYCKAHMUS;
(GbopMyIHpOBaTh MIPABUIIO MPABOI PYKU JIJIsi COJICHOU/IA,
npaBuiIo OypaBuMKa, mpaBuio JleHna;

ONpeAeNIATh HapPaBJICHUE FIEKTPUIECKOIO TOKA B
MIPOBOJIHUKAX U HAMPABJICHWE JUHUN MAarHUTHOTO MOJIS;
HaIpaBJICHUE CUJIbI, ICHCTBYIOMIEH HaA AJIEKTPUYCCKUI
3apsl, ABMKYIIMKACS B MATHUTHOM TI0JIE, 3HAK 3apsiaa U
HaIpaBJICHUE JBH)KCHUS YACTHUIIbI,

3anuchIBaTh POPMYITy B3aUMOCBSI3U MOJYJISl BEKTOPA
MarHUTHOM MHAYKIIMM MAarHUTHOTO TOJISI C MOJIYJIEM CHJIBI
F, nelicTByrorieit Ha MPOBOAHUK ATUHOM |, pacrionoKeHHBIH
MEePIEHANKYIISIPHO JIMHUSAM MarHUTHOW MHAYKIIMH, U CUIION
ToKa | B mpoBOHUKE;

ONUCHIBaTh 3aBUCUMOCTh MArHUTHOT'O ITOTOKA OT UHAYKLIUH
MarHUTHOTO TOJIsA, TPOHU3BIBAIOIIETO IJIOMIA/ (b KOHTYpA, U
OT €ro OPUEHTALIUU 110 OTHOUIEHUIO K JIMHUSIM MarHUTHOU
WHIYKIWAW; PA3IAYUs MEXKIY BUXPEBBIM JIEKTPUIECKUM U
ANEKTPOCTATUYECKUM MOJISIMU;

MPUMEHSITh MPaBUIIO OypaBUMKa, IPABHUIIO JIEBOH PYKH;
npaBwio JIeHa 1 npaBuiIo NpaBod PyKHU ISl ONPEAECICHUS
HaIlpaBJIE€HUSI NHIYKIMOHHOTO TOKa;

paccka3bIBaTh 00 YCTPONCTBE U MPUHITUIIE TEHCTBUS
reHeparopa NEPEMEHHOr0 TOKa; O HA3HaYE€HHUH, YCTPONUCTBE
Y TIPUHIIKIIE AeicTBUS TpaHchopmaropa, u ero
MIPUMEHEHUH;, O TIPUHITUIAX PAAUOCBSI3H U TEJIEBUICHNUS;
Ha3bIBaTh CIIOCOOBI YMEHBIIIEHUS MTOTEPH IIEKTPOIHEPTUN
IpH nepeaye ee Ha OONbIINE PACCTOSIHUS, Pa3INUHbIC
JIAaria30Hbl AIEKTPOMATrHUTHBIX BOJIH, YCJIOBUS
00pa30BaHMS CIUIONIHBIX U IMHEHYATHIX CIIEKTPOB
WCITYCKaHHS;
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AEKTPOMArHUTHOTO U3ITy4eHUsI — POTOHBI (KBAHTHI).
SIBnenue qucnepcuu. Pasnoxenue 6eoro cBeTa B CIEKTP.
[TosydyeHnune 6en0ro cBeTa MyTeM CI0KEHUS CIEKTPAIbHBIX
uBeToB. [[BeTa Ten. HaznaueHnue u ycTpoicTBO
cnekTporpada u CeKTpockona. TUIbI ONTHYECKHUX
cnekTpoB. CIJIOIHOM U TMHEWYaThle CIIEKTPhI, YCIOBUS UX
noy4yeHust. CeKTpbl UCITYCKAHUSI U TOTJIOLICHUSI.
Crnexrpanbhblid aHanu3. 3akoH Kupxroda. ATombr —
WCTOYHUKHU U3ITy4EHUS U MOromeHus ceeta. OObsCHeHHE
W3ITy4eHUs U MOTJIOIICHUS CBETa aTOMaMH U MPOUCX OXKICHHUS
JIMHENYaThIX CIEKTPOB HA OCHOBE MocTyaaToB bopa.

Jlabopamopnuie pabomul

4. N3yueHue sABICHUS HJIEKTPOMArHUTHON MHIYKLIUH.
5. HaGnroieHue CIUTONIHOTO U JIMHEHYATHIX CIIEKTPOB
UCITYyCKaHHMSL.

Temwvl npoexmos

«Pa3BuTHE CpeACTB U CIIOCOOOB Mepenayn nHGopMalu Ha
JTAJICKHE PACCTOSIHUS C IPEBHUX BPEMEH U JI0 HAIIIUX JTHEW»,
«MeTtoJ CIeKTpaabHOrO aHAJIM3a U €ro IPUMEHEHNE B HAYKe
Y TEXHUKE)

OOBSACHATH U3TYyYCHHE U MOTJIONICHHE CBETAa aTOMaMU U
MPOUCXO0KICHHE JIMHEWYATBIX CIIEKTPOB HA OCHOBE
noctynatoB bopa;

IIPOBOJIUTH UCCIIEAOBATEIbCKUN SKCIIEPUMEHT I10
W3YYEHUIO SIBJICHUS JIEKTPOMArHUTHON UHIYKIINY;
aHAIM3UPOBATh PE3YJIbTATHI SKCIIEPUMEHTA U JIeNIaTh
BBIBOJIBI;

paboTaTh B rpyImie;

CIIymIaTh qOKiajbl «Pa3BuTHE CPesICTB U CIIOCOOOB
nepeaady MHPOpPMaIUU Ha JAIEKUE PACCTOSHUS C IPEBHUX
BPEMEH U J0 HAIIUX JHEW», «MeToJ CIeKTPpajbHOro
aHaJIM3a ¥ €ro MPUMEHEHNE B HAYKE U TEXHUKE

CTpOCHI/Ie aToMa M aTOMHOI'0O sifApa

20

Cno>xHBIH cOCTaB paAMOAKTUBHOTO U3TyUYEHHS, O-, - U Y-
yacTuiel. Mogens aroma Tomcona. OnbiTel Pezepdopaa mo
paccesiHuIO a-yactull. [Inanerapnas moaens aToma.
[IpeBparnienus siaep npy paauoakKTUBHOM paciajie Ha
MpUMEpE o-pacrnaja pajaus.

O6o3HavyeHue sSAep XUMUYECKUX JIEMEHTOB. MaccoBoe 1
3aps/I0BOE YKCiia. 3aKOH COXPaHEHUsI MacCOBOTO YKCIIa U
3aps/ia pu paIMOaKTUBHBIX TIpeBpameHusx. Hasnauenne,
YCTPOMCTBO M IPUHLIMI AEHCTBUS cueTyuka l'eiirepa u
Kamepsl BuiibcoHa.

OmnuceiBath: onbITh Pesepdopaa mo ooHapykeHUIO
CJIOXHOTO COCTaBa PaJlMOaKTUBHOTO U3JIY4EHHUS U 10
HCCJIE0OBAHUIO C TIOMOIIBIO PACCESHUS (.-4ACTULl CTPOCHUS
aTOMa; IIPOLIECC JIETIEHUS AJ[pa aTOMa YpaHa;

OOBSICHATH CYTh 3aKOHOB COXPAaHEHHS MacCOBOTO YHCIa U
3apsija pu paJuoaKTUBHBIX MPEBPAILlEHUsX;

O00BACHATH (PM3UYECKUIN CMBICI MMOHSATHI: SHEPTUS CBA3H,
nedeKT Macc, HenHas peakius, KpuTuieckas Macca;
IIPUMEHSTH 3aKOHBI COXPaHEHHUSI MacCOBOT0 YncIIa U 3apsja
IIPU 3alACH YPABHEHUH SIEPHBIX PEAKIUN;
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Bri0buBanue o-yacTuliaMu IPOTOHOB U3 SAEp aTOMA a30Ta.
Hab6monenue dororpaduii, 00pa3oBaBIIMXCs B KaMepe
BuiibcoHa TpeKOB 4acTHL], y4aCTBOBABILIUX B SICPHOU
peakuuu. OTKpBITUE U CBOMCTBA HeWTpoHA. [IpoTOHHO-
HEUTpPOHHAs MoJelb sapa. GU3NYECKUNA CMBICI MACCOBOIO U
3apsinoBoro yucen. OCOOEHHOCTH SAEPHBIX CHil. MI30TOMBI.
DHeprus CBA3U. BHYTpeHHsIs1 3HEPTUsl aTOMHBIX

snep. Bzaumocss3p maccsl u sHeprun. Jlegexr macc.
Briaenenue uim norioneHne SHEPrum B sIIEPHBIX
peakuusax. Mogens nporiecca AeJaeHus s1pa ypaHa.
Brinenenue sHeprun. Y cinoBus NPOTEKaHUS YIIPABIAEMOMN
uenHol peakuuu. Kputnueckas macca. Haznauenue,
YCTPOWCTBO, IPUHIUII ACUCTBUSA AIEPHOrO peakTopa Ha
MeJIeHHBIX HeliTpoHax. [IpeoOpa3zoBanue sHepruu saep B
ANEKTpUYECKYI0 3Hepruto. [IpenmyiecTBa u HeaOCTaTKU
ADC nepen IpyruMu BUAAMHU 3JIEKTPOCTAHIUH.
buonornueckoe neiicteue paguanuu. Gusnyeckue
BEJIMYMHBI: TIOTJIOMICHHAS /1032 H3ITy4eHHsI, KOdPPHUIueHT
KauecTBa, SKBUBAJIEHTHAs J103a. BinsHNe painoakTUBHBIX
M3JIy4eHUH Ha )KuBble opraHu3Msl. [lepuon nomypacnana
PaaNOAKTUBHBIX BEIIECTB. 3aKOH PaJMOAKTUBHOIO pacnaja.
CriocoObl 3alIUThl OT paAualuy. Y CIIOBUS IPOTEKAHUS U
MIpUMEpPHI TEPMOSIACPHBIX peakinil. Beiienenue sHepruu u
MEPCIIEKTUBBI €€ UCTOIb30BaHus. VICTOUHUKY 3HEprun
Connua u 3Be37.

Konmponvnasa paboma
110 TeMe «CTpoeHHe aToMa U aTOMHOTO Spa.
Hcnons3oBaHue JHEPIUU ATOMHBIX SIEP».

Jlabopamopuwie pabomol
6. 3MmepeHne ecTecCTBEHHOTO paJualluoHHOTO (poHa
JIO3UMETPOM.

Ha3bIBaTh YCIIOBUS MPOTEKAHUS YIPABISIEMOM EITHON
peakuuu, npeumyiiecTsa U Hepoctatku ADC nepen
JPYTUMH BHJIAMH AJICKTPOCTAHIIMMA, YCIOBHS MPOTEKAHUS

TEPMOSIJICPHON peaKInK; HAa3bIBATh (U3UUECKUE BEIIMUNHBI:

MOTJIONICHHAS /1032 H3Ty4eHus1, Kod(hPHUIIMEHT KayecTRa,
SKBUBAJICHTHAs 71032, IEPUOJ] MOTypacIiajia;
paccka3bpIBaTh O HA3HAYEHUU SJIEPHOTO peakTopa Ha
MEJICHHBIX HEHTPOHAX, €T0 YCTPOMCTBE M IPHHIIUIIE
JIeHCTBHS,

MPUBOAUTH IPUMEPHI TEPMOSIICPHBIX PEAKIINN;
MIPUMEHSATH 3HAHUS K PEHICHUIO 3a/1a4;

U3MEPSITh MOIIIHOCTH J03bl PAAHAIIMOHHOTO (POHA
JI03UMETPOM;

CpPaBHHUBATh MMOTYYCHHBIN Pe3ylbTaT ¢ HAHOOIbIIUM
JOTTYCTUMBIM JJIs1 YeJIOBEKa 3HAYCHHEM;

CTpOUTH TpaduK 3aBUCUMOCTH MOIIHOCTH J103bI U3ITY4ECHUS
MIPOJIYKTOB pacmnaja pajgoHa OT BpEMEHU;

OIICHHUBATH 110 TpaUKy IMEPHO/T TIOTypactaia IpoayKTOB
pacnaja pajoHa;

MPEJICTaBIISTh PE3YNbTaThl U3MEPEHUI B BUE TAOHIL;
paboTaTh B TpyIIIE;

ciaywath qoknaa «HeratuBHoe Bo3aelcTBHE pagualiiy Ha
YKUBBIE OPTaHU3MBI U CIIOCOOBI 3AIUTHI OT HEEH
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7. 3yuenue neneHus siapa aroma ypaHa o ¢gortorpapuu
TPEKOB.

8. M3y4yeHune TpeKoB 3apsKEHHBIX YAaCTHIL IO TOTOBBIM
dhoTtorpadusM (BBITTOITHICTCS J0MA).

Tema npoexma

«HeraruBHoe BO3/€icTBUE paidaliuy (MOHUZUPYIOLIUX
U3ITy4YeHUI) Ha KUBbIE OPTAaHU3MBI U CIIOCOOBI 3aIIUTHI OT
HEE

Crtpoenue u 3Bos0nuA BeesieHHoM 8
Cocras Conneunoii cucreMsl: COJIHIIE, BOCEMB OOJIBIITNX Ha6mronaTs cnainsl niam Gororpaduu HeOECHBIX 00HEKTOB;
> p
I1aHeT (IIeCTh U3 KOTOPBIX UMEIOT CITYTHUKH), MATh MJIaHET- Ha3bIBATh IPYMIIbl 00BEKTOB, BXOASMIMX B COTHEYHYIO CHCTEMY;
KapJHKOB, aCTCPOMNIbI, KOMETBI, MCTCOPHBIC TECIA. npu4uHbl 00pasoBanus nareH Ha ConHue;
®opmupoBanre CoTHEYHON CUCTEMBI. 3€MJISl U IJTAHEThI IIPUBOJUTE IPUMEPBI M3MEHEHHS! BUJIA 3BE3IHOTO Heba B
3eMHOM rpymiibl. OGIIHOCTh XapaKTEPUCTUK IIJIaHET 3eMHOMN TCYCHHE CYTOK;,
rpyHHBI. HHaHeTBI‘ TUTraHThI. CHyTHI/IKI/I U KOJIbLIA IJIAHET- CpaBHI/IBaTI) ITAHEThI 3€MHOU prHHIJI; IJIAHCTBI-TUI'aHThI;
rurantoB. Mansie Tena COMHEYHON CUCTEMBI: aCTEPOU/IBI, aHaIM3UpPOBaTh (hoTorpaduu UK caaiasl mwiaHet, pororpaduu
KOMETBI, MeTeopHbIe Tena. O6pa3oBaHue XBOCTOB KOMET. COIHEHOH KOPOHE! M 06pasoBaHHi B Hell; 5
Paant. Meteopur. Bom. COTHILE 1 3BE3IbI: CIONCTAS onuchiBath hororpaduu Masbix Tea CONHEYHON CHCTEMBI; TPH
MOJEJIA HECTALlMOHAPHOM BeeneHHOM, TpeI1oKeHHbIE
(30HHAST) CTPYKTYpa, MAarHUTHOE TIOJIE.
dpuamaHoM;
Ucrounuk sneprun CosHIa U 3BE3]] — TEILIO,
00BSACHATH (PU3NUESCKHUE TIPOIIECCHI, TPOUCXOISIINE B HEIPAX
BHHGMSMOG [pH MPOTCKAHMH B UX HE/Ipax TCPMOANCPHBIX CosHIIa 1 3BE3/T; B YeM MPOSBIISICTCS HE CTAIIMOHAPHOCTH
peakuuii. Ctaguu 3Bomonuu Connia. ["anakTuku. BeelleHHOii;
Meraranaktuka. Tpu BO3MOKHBIE MOJEIIM HECTALIMOHAPHOM 3aIHCHIBATH 3aK0H Xa001a;
Bceenennoit, npeuioxkenusie A. A. GpuaMaHom. JIEMOHCTPUPOBATH IIPE3EHTALINH, YIACTBOBATh B 00CYKIECHUM
DKCrepuMEHTAIbHOE MOATBEPkKACHNE Xa00I0M paciIupeHus TIpe3eHTaImit
Bceenennoii. 3akon Xa00ua.
HUmoeosas konmponvuas paboma
Temwvl npoexmos
«EcTecTBeHHBIE CITYTHUKH IJIAHET 36MHOU TPYIIIBI»,
«EcTecTBeHHBIC CITYTHUKH TUIAHET-TUTAHTOBY
Hroro: 105
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