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IIporpamma pa3paGoTaHa Ha OCHOBe aJalTUPOBAHHOM OCHOBHOM 00IIe00pa-
30BaTEIILHON MPOTrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs IJIs TIAyXUX 00y-
yaromuxcst 'KOVY mkosnbl-uateprnara Ne2 r. ApMaBHpa, COCTaBIIEHHON B COOT-
BerctBUU ¢ @PI'OC OOO (mpuka3 MunuctepctBa mpocsemieHus PO ot
31.05.2021r. Ne 287) u ®AOII OO0 mnsa obyuaromux ¢ OB3 (mpuka3 Munu-
crepctBa mpocsemieHust PO ot 24 Hos0ps 2022 1. Nel025) u yTBepx’aAeHHOM
pelieHreM nexarornyeckoro cosera, nporokosa Nel ot 30.08. 2023 rona



1. ITosscHuTEIbHASA 3aNIMCKA

Pabouas mporpamma mno ¢usuke npeaMerHod obnactu «EcTtecTBEHHO-
Hay4YHbIE MMPEAMEThD) COCTaBJIEHA Ha OCHOBE aIallTUPOBAHHOI OCHOBHOM 00I1IIe-
00pa3oBareNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs ISl TIYyXUX
obyuaromuxcss 'KOY mkonbi-untepnara Ne2 r. ApMaBupa, COCTaBJICHHOW B
coorBercTBUU ¢ PI'OC OOO (mpukaz MunucTepcTBa mnpocBemnieHus PO ot
31.05.2021r. Ne 287) u ®AOIT OO0 ans obyuaromux ¢ OB3 (npukaz Munu-
crepctBa npocsemnienus PO ot 24 HosiOps 2022 r. Ne1025)

Llenv yuebHo2o npeomema 3aKit04aeTCsl B 0OECIICUCHUN OBIAJCHUS TITy-
XUMH O0YyYarolMMHICs HEOOXOAUMBIM (OIpenesieMbiM CTaHAAPTOM) YPOBHEM
MOJITOTOBKU B 00JIaCTH (PM3UKHU B €IUHCTBE C PA3BUTHEM CJIOBECHOHM peyH, He-
pEUEeBbIX MICUXUYECKUX MPOIIECCOB U COLUATBHBIX KOMIIETEHIIUH, BKITIOYAS:

— pa3BHUTHE MHTEpECa U CTPEMJIEHUS K HAYYHOMY H3YUYEHUIO MPUPOJIBI,
WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHUsI U (OpMUPOBa-
HUE UCCJIeI0BATEIHLCKOIO OTHOIICHHUS K OKPYKAIOLIUM SIBIICHUSM;

— (opMHUpOBaHME HAYYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa H3y4YeHHs
OCHOB CTPOEHUSI MATEPUH U (PYHIaMEHTAIIbHBIX 3aKOHOB (DU3HUKU;

— (hopmupoBaHUe TPENCTABICHUNA O POJIM (PUMKH AJIA Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH;

— pa3BHUTHE IPEICTABICHUI O BO3MOXXHBIX cdepax Oyaymieit mpodeccuo-
HAJBHON JESTeNIbHOCTH, CBSI3aHHOW C (PU3MKOM, MOJATOTOBKA K JalbHEHIIEMY
00y4YeHHIO B 3TOM HaIpaBJICHUU.

3aoauamu yaeOHOTO IpeaMeTa SBIISIOTCS CIICTYIOITHE:

— COJICHCTBHE OBJAJCHHUIO 3HAHUAMH O IUCKPETHOM CTPOEHUU BELIECTBA,
0 MEXaHMYECKUX, TEIUIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIE-
HUSIX;

— pa3BUTHE YMEHUH ONMUCHIBATH U OOBACHATH (PU3NYECKUE SBJICHUS C UC-
M0JIb30BAaHUEM TOJIYYEHHBIX 3HAHUN;

— COJICCTBHE OCBOCHUIO METOJIOB PEIICHUS MPOCTEHIINX PacuETHBIX 3a-
a4 C HCIOJIb30BaHWEM (PU3MUECKUX MOJIETe, TBOPUECKMX M IPAKTUKO-
OpUEHTUPOBAHHBIX 33/1a4;

— pa3BUTHE YMEHUI HAOII0aTh NPUPOIHbIE SIBJICHUS U BBINOIHATH OIbI-
ThI, Ta0OPAaTOPHBIE PabOTHI M SKCIEPUMEHTAIbHbBIE UCCIEIOBAHUS C UCIIOJIb30-
BaHUEM HU3MEPHUTEIbHBIX TPUOOPOB;

— COZICHCTBHUE OCBOCHMIO MPUEMOB paboThl ¢ HH(popMalen pusnaeckoro
COJIeprKaHus, BKIFOYasi HHPOPMAIHIO O COBPEMEHHBIX JOCTUKEHUSIX (DU3HKH;

— pa3BUTHE CIOCOOHOCTH K aHAIU3y U KPUTUYECKOMY OLIEHUBAHUIO HH-
dbopmaruy;

— O3HAKOMJIEHHE CO cdepamu NMPoPECCUOHAIBHON JIEATeIbHOCTH, CBA3aH-
HBIMHU C (PU3UKOW, U COBPEMEHHBIMH TEXHOJOTUSIMU, OCHOBAHHBIMU Ha JIOCTH-
KEHUAX GU3NUECKON HAYKH;

— BOCHHUTAHHUE YBAXXEHUS K JACSITEIbHOCTH TBOPLIOB HAYKU M TEXHUKHU, a
TaK)Ke OTHOILICHUA K (PU3HKE KaK K 3JIEMEHTY OOLIEYeIOBEYECKON KyIbTYPHI.

VYyebnas aucruruinHa «®dusuka», B OCHOBE KOTOPOW JIEKUT HAY4YHOE
3HaHWE O HauOoJsiee OOIIMX 3aKOHAX MPHUPOJIbI, UTPAET BAXKHYIO POJb B JUYHO-



CTHOM M KOTHHUTUBHOM Pa3BUTHH TIyXUX OOydYaIOMIUXCs, MO3BOJISAL (HOPMHUPO-
BaTh CUCTEMY 3HAHMI 00 OKpYKAIOIIEM MUPE, HAYYHOE MUPOBO33pPEHUE.

B mporiiecce ypokoB (pu3uku riryxue oOydaromuecs 3HaKOMSTCS € pa3Ho-
00pa3HbIMU TOHATHUSMH, SIBICHHUSIMH, y4aTcsl BECTH HaONIOJEHUS, MPOBOJAMUTH
HKCIIEPUMEHTHI, BBIJIBUTATh U MPOBEPSITH TUIIOTE3bI, ONIEPUPYS MPU ITOM TeMma-
TUYECKON M TEPMHUHOJIOTMYECKOW JEKCUKOW, a Takke OohopMIIss Pe3ysIbTaThl
CBOEH JeATEIbHOCTH B BHUJI€ BBIBOJIOB. DTO COJAEHCTBYET Pa3BUTHUIO MHTEJUICK-
TyaJbHBIX CIHOCOOHOCTEH, CIIOBECHOM peur, 00eCHeuHuBaeT MPOYHYIO OCHOBY
JUIS YCIIEUTHOTO OCBOEHUSI MPOTPaMMHOIO MarepHalia Mo IPYrMM y4eOHBIM
JUCIUIUIMHAM, BKJIIOYasi OMOJIOTHIO, XUMHIO, TEXHOJIOTHIO, Teorpaduio u Jp.

[lennocTHOE 3HaueHUE yueOHOro Kypca «Du3uKa» 3aKIIOYAETCS B TOM,
YTO OH COJEUCTBYET BOOPYKEHUIO TIyXHMX OOYyYaIOIIUXCS HAayYHBIM METOAO0M
MO3HAHMS, B COOTBETCTBUU C KOTOPBIM MPOUCXOAUT MPUOOpPETEHHE OOBEKTUB-
HBIX 3HaHUM 00 OKpy:katouieM Mupe (heHoMeHax, sIBICHUSIX, 3aKOHOMEPHOCTSX,
B3aMMOCBS3X U T.I1.), @ TAK)KE OBJIAJICHUE COLUATbHBIMU KOMIIETEHIIUSAMH.

2. O0masi xapakTepucTUKA Y4eOHOT0 MpeaMeTa

YueOusiii mpeamer «Pu3nka» ocBanBaeTcs Ha ypoBHe OOO 1o BapuaHTty
1.2 AOOII B nposoHrupoBa”HbIe CPOKU: ¢ 7 10 10 KIacchl BKIOUYUTEIBHO.

N3ydenne Gu3nku cmocoOHO BHECTH PEIIAIOIINIA BKJIal B POPMUPOBAHNE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYaIOIMUXCS C HAPYIMICHUSIMH CIIyXa.
OmHOBPEMEHHO C 3TUM JaHHBIA Kypc 00J1a1aeT KOPPEKIIMOHHO-PA3BUBAIOIICH U
BOCITUTATEIHLHOU HAMPABIEHHOCTBIO.

B cootBeTcTBUM co crnernudukoii 00pa3oBaTeIbHO-KOPPEKIIMOHHON pado-
ThI, peaTU3yeMoil ¢ Y4ETOM XapakTepa MEePBUYHOTO HAPYIIICHUS U €ro MOCIe-
CTBUU TPU MATOJOTUU CITyXa, B XOJ€ YPOKOB (DM3HKHU MPEIyCMATPUBACTCS HUC-
M0JIb30BaHNE BepOAIbHBIX MHCTPYKIUH, TOCTAHOBKA CIIOBECHBIX 3a/1a4, TOOYXK-
JieHre O00ydaromuXcsi K pacCyKICHUSIM BCIyX, KOMMEHTHPOBAHUIO BBITIOJIHSC-
MBIX JEHCTBHUH (B T.4. MO pe3yJabTaTaM OIBITOB, SKCTIEPUMEHTOB, HAOTIOACHHMIA).
Yyutens NODKEH CO3/1aBaTh YCJOBHSI, MPH KOTOPBHIX y TIYXUX OOYYArOIIMXCS
Oyznet BO3HUKATh MOTPEOHOCTHh B PEYEBOM OOIIEHUH B CBSI3H C IJIAHUPOBAHUEM
71a00paTOPHBIX IKCIIEPUMEHTOB, MPOBEPKON NEHUCTBUS psAna GU3HMUECKUX 3aKO-
HOB Ha TIPAKTHKE, YCTAHOBIEHUEM (DAKTOB B XOJI€ BHIYUCICHUN W HAOIIOICHUH
U Ip. — JIJIsl TIOJTyYCHUsI ¥ TIepeaqrl HHPOPMAIIHH.

brnaromapst ucnonp30BaHNI0 Ha ypokax (U3WKH pa3HOOOpa3HBIX BHJIOB
NEATETLHOCTH ¥ OPTaHU3AIMOHHBIX ()OpM pabOTHI CO3/IAI0TCS YCIOBUS JIJISl BOC-
MUTaHUS Y TIIyXUX 00y4JaroImuXcs MeJIeyCTPEeMIIEHHOCTH, BOJIM, HACTOWYHUBOCTH,
OCO3HAaHHOW MOTPEOHOCTH TOBOJUTH HAYATOE JICJIO A0 KOHIIA. BBIMOTHSS Te nian
WHBIC 3aJIaHuUsI, 00yJaIoNecs 0CO3HAIOT, YTO HEOPEKHOE OTHOIIIEHHE K paboTe,
OTCYTCTBHE COCPEIOTOUYECHHOCTH HE TOJIBKO MPUBOJIUT K TOTYYEHUIO HEOOBEK-
TUBHBIX JJAHHBIX, HO © MOYKET OBITh OMACHBIM JUISI 37I0POBBS U KU3HU YEIOBEKA.
Ocy1iecTBiisAs OeATEIBHOCTh B TPYIIE, B MOATPYIINAX, Mapax, riIyxue ooydaro-
IIMecss OCBAaWBAIOT COIMAIILHO TpUEMJIEMbIE MOJIEIH MOBEISHUS, ydarcs Oec-
KOH(JIMKTHBIM CIIOCO0aM pelieHusi MpoOIEeMHBIX CHUTYaIlul, CIIOPHBIX BOIPO-
COB, MIPUHATHIO HHOTO MHEHUS, YBXXECHUIO K TOUKE 3pEHUS APYroTo YeIoBeKa.



OcBoeHne MpOrpaMMHOI0 MaTepuaja 1Mo (U3HKE OCYIIECTBISETCS TMpe-
MMYIIECTBEHHO B XOJI€ YPOKOB MOJ pYKOBOJACTBOM yuuTenss. OQHAKO s Npoy-
HOTO OCBOCHHUSI COZEpKaHUs Kypca TpeOyeTcsi MpelyCMOTPETh PETYIISIPHOE BbI-
MOJIHEHHE TIIYXUMHU 00Yy4YalolUMHCS JTOMAIIHETO 3aJaHusl, UCKIoYas Te JHU, B
KOTOPBIE PEAN3YIOTCA KOHTPOJIbHBIE MEPOIIPUATHS, OPUCHTHPOBAHHBIE HA BbI-
SBJICHUE W OIIEHKY WX 3HAaHWH, yMEHUH, criocooHocTel. [Ipu onpeneneHuun co-
JepKaHust 1 00bEMA TOMAIITHETO 3a/1aHHsI HEOOXOJUMO YYECTh HEJOMYCTUMOCTh
neperpy3Kku 00yUJaromuXcsl yaeOHbBIM MaTePHUAIOM.

Copepxanne Kypca (PU3HKH, OCBAUBAEMOr0 OOYyYarOIIMMUCA C Hapylle-
HueM ciiyxa Ha ypoBHe OOO (BapuadT 1.2), CTpyKTYpUpOBaHO HAa OCHOBE pac-
CMOTPEHHUSI pa3HBIX (OPM IBIKEHUS MATEPUU B TIOPSIJIKE X YCIOKHEHUS:

*MEXaHUYECKUE SIBJICHMUS,

*TEIJIOBBIE SIBJICHUS,

*3JICKTPOMAarHUTHBIE SIBJICHUS,

*KBaHTOBBIE SIBJICHHUS.

B 7 xnacce ocBoeHue marepuala Mo JaHHOW y4eOHOM JAUCIUILINHE OCY-
LIECTBIIAETCS B COOTBETCTBUM CO CIEAYIOIIMMU TEMAaTHYECKHMMU pa3/iesiaMu:
«Du3znka u €€ poib B MO3HAHUU OKPYKArOUIEro mupay, «llepBonauanbHble cBe-
JICHHSI O CTPOCHUH BEIIECTBa», «JIBUKEHHE U B3aUMOJCHUCTBHUE Tel», «JlaBie-
HUE TBEPIBIX TEJN, KUJIKOCTEN U TA30B»

B 8 kimacce ocBoenne mMarepuana mo JaHHOW y4eOHOW MUCIUILIUHE OCY-
HIECTBIIAETCS B COOTBETCTBUM CO CJECAYIOIIMMU TEMAaTUYECKHUMHU pa3/ieliaMu:
«Pabora u MomHOCTh. DHeprus», «TenaoBbie SBICHUSN», IIECKTPUUCCKUC H
MATHUTHBIC SBICHHSD' (DNEKTPHUECKHE 3apsiibl. 3apsuKeHHbIC Telld H UX B3au-
moeiicTere. ITOCTOSHHEII HIeKTPHUECKHI TOK )

B 9 xiacce ocBoeHne Marepuana mo JaHHOW Y4eOHOW MUCIUIUINHE OCY-
HIECTBIIIETCS B COOTBETCTBUM CO CIEAYIOIIMMU TEMAaTHYECKHMMU pa3/esiaMu:
«DIIEeKTPHYECKHE U MATHHTHBIC SBICHHSD, «MeXaHHUIECKHE SBICHUS» °

B 10 kmacce ocBoeHwe Marepuana MO JaHHOW Y4YEOHOW NUCLMIUIMHE
OCYIIECTBISETCA B COOTBETCTBUM CO CIEAYIOIIUMHU TEMATHYECKUMU Pa3/IeiIaMu:
«MexaHnueckue KoieO0aHusi U BOJHBDY, «DIEKTPOMArHUTHOE MOJIE U JIEKTPO-

! MpoponKeHne U3ydyeHMA maTepuana No [AHHOMY pasfaeny npenycMaTpuvBaeTCA Ha creaylowem roay
obyyeHus.

2l/I3yt4eHv|e maTepuana no teme «[lMOCTOAHHbIA INEKTPUYECKMI TOK» HAYMHAETCA Ha 4-om rog obyyeHus wu
NnpoAoKaeTcs Ha 5-oT rogy obyyeHua Ha ypoBHe O0O. Ha 4-om rogy obyyeHMA Ha M3yyeHUe BbIHOCUTCSH
CcAefyloWnii MmaTepuan: «DNeKTPUYECKMI TOK. YCNOBMUA CYLLECTBOBAHWMA 3/EKTPUYECKOro ToKa. MCTOYHMKM
NOCTOAHHOTIO TOKa. [leCTBUA 3NEKTPUYECKOro TOKa (Tens0BOe, XMMUYECKOE, MarHUTHOE). DNEKTPUYECKUI TOK B
KUOKOCTAX W rasax. JnekTpuyeckaa uenb. Cuna ToKa. DNeKTpuYecKkoe HanpaxeHue. ConpoTusieHue
NpoBOAHMKa. YaenbHoe conpoTusaeHune Belectsa. 3akoH Oma ana ydactka uenm». Ha 5-om rogy obyyeHuma Ha
M3yyeHWe BbIHOCUTCA chegyowmii  matepuan: «lMocneposaTensHoe W napannesbHoe coeAuHeHue
NpoBoAHMKOB. PaboTa M MOLWHOCTb 3/1EKTPMYECKOro TOKa. 3akoH [xoyna-/leHua. IneKTponpoBoAKa W
noTpebuTenu anekTpmuYeckon sHeprum B 661Ty. KOpoTKoe 3amblkaHuey.

3l/I3yl4eH1«1e maTepuana no pasgenam «MexaHuyeckue KonebaHuAa U BOJIHbIY, «3NEKTPOMArHMTHOe nose u
3/IEKTPOMArHUTHbIE BOHbI», «CBETOBbIE ABNEHUA», «KBaHTOBbIE ABAEHMUA» NPEAYCMATPUBAETCA HA 6-OM roay
06byyeHun Ha yposHe 00O0.



MarHUTHBIE BOJIHBD, «CBETOBBIC siBIIeHUs», «KBaHTOBBIC siBieHUs» (IloBTOpE-
HHe, 0600IIeHNE H CHCTeMATH3AIMs H3y4eHHOTO MaTepHana’)

YueOHsiii peameT «Pu3nuKay CTPOUTCS Ha OCHOBE KOMIUIEKCA TPUHITU-
TIOB.

B  nmoruke nmpunyuna  wayunocmu B Xoae  0oOpazoBaTeNbHO-
KOPPEKIIMOHHOTO TMpoliecca MpeayCMaTpPUBAECTCsI BBIOOP M MPEAbSBICHUE MaTe-
puaia B COOTBETCTBHH C JOCTH)KCHUSIMH COBPEMEHHON Hayku. [IpenbsaBisemMbIii
MaTepuan JOHKEH OBITh JOCTOBEPHBIM, pacrojiaraTh IMOJIMHHBIM HayYHBIM
OOBSICHEHHEM. YUUTENIO CleAyeT 00ecTeunTh «TpaHnc(hopMaIinioy TOHAYIHBIX
MIPEICTABIICHUNA TIyXUX OOYYaIONIMXCsl B HAy4HbBIE MpeCTaBiIeHUs. B Koppek-
IUOHHO-00pa30BaTEIHLHOM MPOIECCE HE JOMYCKAeTCsl BYJbrapu3allus, 4Ypes3-
MepHas YIPOIIEHHOCTh MaTepHalia Co CChUIKOW Ha OCOOCHHOCTH 00yJarommxcs,
00yCJIOBIICHHBIE XapaKTEPOM HUX TIEPBUYHOTO HAPYIIECHUS U €T0 MOCJICACTBHUI B
BUJIC HETOJHOIEHHOCTH CJIIOBECHOW pedH, HEAOPAa3BUTHS MBICTUTEILHON es-
TETBHOCTH U JIP.

B cootBeTcTBHM C npunyunom norumexnusma TpedyeTcs 3SHAKOMHUTH 00Y-
YAFOIIUXCSl C OCHOBHBIMH HAIPaBICHUSMH HAYYHO-TEXHHUYECKOTO Mporpecca, ¢
duznyeckuMu ocHOBaMH (DYHKIIMOHHPOBAHHS TEXHHMUYECKUX YCTPOMCTB mMapal-
JIETbHO C Pa3BUTHEM TBOPUYECKHX CIIOCOOHOCTEH. TexXHU4YecKkne cBeleHus, ¢ KO-
TOPHIMH 3HAKOMSITCS OOyJaroIuecss B MPOIECCe YPOKOB, CIEAYET OPTaHUYECKU
CBSI3BIBAThH C COJIEPIKAHMEM MPOTPAMMHOIO MaTepuaia, yriyosss, KOHKpPETU3H-
pys ero, He JOIMyCKas MPU 3TOM HAPYIICHHS CUCTEMBI W JIOTUKHA y4eOHOTO Kyp-
ca. Peanu3zanus npuHIMna moJuTeXHU3MA MIpeIycMaTpuBaeT cBOOOIHOE Biajie-
HUE YYUTEJIEM CBEICHUSIMU OTHOCHTEIILHO COBPEMEHHBIX TOCTIKCHUA HAYKU U
TEXHUKHA. YUHUTENb JOJKEH HE TOJIBKO M3JIaraTh OTIEIbHBIC MPUMEPHI U (aKThI
JUTSL IEMOHCTpAIlui MPUMEHEHHUST (GU3HYECKUX 3aKOHOB, HO U (HOPMHUPOBATH Y
TITyXUX 00yYarOIIUXCsl 3aBEPIUIEHHYIO CHCTEMY MOJIMTEXHUYECKUX 3HAHHM, CTIO-
COOHOCTEH, HABBIKOB.

B cooTtBercTBUU ¢ npunyunom Haensonocmu TpeLycMaTpUBaeTCs Tpe-
JOCTaBJICHUE TIYXUM OOYYaroImnMCsi BO3MOKHOCTH HAOJIOIATh U3y4aeMbIe SIB-
nenusi. JleMoHCTpamys yauTeneM peaqbHOr0 (GU3NYECKOTO SIBICHHS JIMOO IMPOo-
1ecca, Ipu HAIMYUHM TaKOH BO3MOXHOCTH, SIBIIIETCS 00S3aTENbHON. DKCIEpHU-
MEHTaJIbHAs JIeATEIHHOCTh Ha YpOKaxX (PM3WKH JOJDKHA BBICTYNATh B KaueCTBE
OCHOBBI TIO3HAHUS U KPUTEPHsI UCTUHBI, CIOC00a €€ yCTAaHOBIICHUS 00yYaromnu-
MUCHL.

C yu€trom mpunyuna eocnumuléaroujeli HanpasieHHocmu obpazosamens-
HO-KOPPEKYUOHHO20 npoyecca YIeOHBIM MaTepuan Kypca (QU3UKU TOJDKEH HC-
MOJIB30BATHCS I PACIIUPEHUS KPYro3opa, Pa3BUTHs KyJIbTYpbl YMCTBEHHOTO
Tpy/Ja, COBEPIICHCTBOBAHUS HABBIKOB PAIIMOHAILHON OpraHu3aiui paboThl U
Ap.

TIpunyun unousudyanbno2o nooxoda Kk o6yuanwumMcs B YCIOBUSIX KOJI-
JICKTUBHOTO O0y4YeHUs! (QU3HKE MPEayCMaTPUBACT YUIET TOTO, UTO YMCTBEHHBIE,

4
MpeaycmatpuBaeTcs cucTemaTmsauma n obobueHrne NpeameTHOTO COAEepyKaHUA W onbiTa AeATeNbHOCTH,
NPUMOBPETEHHOrO NPU U3yYEHUN NPOrPAaMMHOIO MaTepuana no BCemy Kypcy Gpusmkm.



pedeBble, KOMIIEHCATOPHBIE BO3MOKHOCTH TIYyXUX OOYyYaromuxcs pa3nnyHbl. B
ATOM CBA3M B XOJ€ 00pa30BaTEIbHO-KOPPEKIIMOHHONW paboThl TpeOyeTCsl UHAN-
BUlyaJIM3alusl 3alaHAN 10 KOJMYECTBY M COJEPIKAHMIO, IIPEIyCMaTPUBAIOTCS
pa3IMyYHbIE MEPBI TOMOIIY Pa3HbIM O0yUYaOLIUMCS.

Ipunyun onopwl 6 obyuenuu ¢husuxe Ha 300pogvle CUNbl 00YUAIOU|e20Cs
TpeOyeT KOPPEKLMOHHOW HaIpaBIEHHOCTH 00pa3oBaTENbHOrO mporecca. I'my-
XHe 00yyarouecs OBJIAJEBAIOT 3HAHUSMU O (PU3NYECKUX SIBJICHUSAX, 3aKOHAX, O
METOJIaX HAYYHOIO IMO3HAHUS MPUPOABI U JIP., a TAKXKE MPEACTABICHUSIMU O (u-
3MYECKOW KapTHHE MUpPa NPEUMYLIECTBEHHO IMOCPEICTBOM CIyXO3pUTEIBHOIO
BOCHIpUATHS yueOHOoro Matepuana. [Ipu 3Tom TpedyeTcsi akTHBHOE NMPUBJICUCHUE
COXpaHHBIX aHAJIU3aTOPOB, NOJKPEIUIEHNE U PACIIMPEHUE MMOTYyYaEMbIX 3HAHUI
Onmarogaps MpaKTUYECKON NESTEIBHOCTH, B X0/I€ KOTOPOIl OCYIIIECTBISETCS UyB-
CTBEHHOE, JBHUIaTEIbHOE, OCS3aTeIbHOE BOCIPHUSATHE OOBEKTOB M SBJICHUN. 3a
CY4€T COYETAHMs Pa3JIMYHBIX AHAIU3ATOPOB B CO3HAHUU INIYXHX OOYyYaroIIMXCs
co3aaroTcst 0oJiee SICHbIE U IPOYHbIE 00pa3bl OCBAMBAEMBIX ITOHATHIA.

Ipunyun oesmenvHocmHo20 n0OX00a OTpakaeT OCHOBHYIO HaIlpaBJICH-
HOCTb COBPEMEHHOM CUCTEMBI 00pa30BaHMsI IIIyXOro 00y4aromerocs, B KOTopoi
JESATENIbHOCTh paccMaTpUBAETCsA Kak Ipouecc (OpMHUpPOBaHMS 3HAHUM, YMEHUN
U HAaBBIKOB U KakK YCJOBHME, 00€CIEeuMBAOIIEe KOPPEKLHOHHO-PA3BUBAIOLIYIO
HaIpaBJIEHHOCTh 00pa3oBaTesbHOro mnpouecca. Ocoboe MecTo B peanu3aluu
JAHHOTO MPUHLNIA OTBOJUTCS MPEAMETHO-ITPAKTUYECKON JESITEIbHOCTH, KOTO-
pasi pacCMaTpUBAETCS KakK CPEICTBO KOPPEKIMU M KOMIIEHCALIMM BCEX CTOPOH
NICUXUKH TIYXOT0 00y4Yaromerocss — B COOTBETCTBUU C TMCHXOJIOTUYECKOM Teo-
puel 0 JeATeIbHOCTHON JETEPMHUHALIMN [ICUXUKH.

Ipunyun eduncmea obyuenus usuxe ¢ pazgumuem cl08eCHOl peduu He-
peuesbix NCUXuuecKux npoyeccos 00yCiaOBIE€H CTPYKTYpPOU HapylIeHus, 0coObI-
MU 00pa30BaTeNbHBIMU TOTPEOHOCTAMHU 00yYarOIIUXCsl. B COOTBETCTBUM C 3TUM
B XOJI€ YPOKOB TpeOyercs yAeNlsATh BHUMaHHE paboTe HaJl TEPMUHOJOTUEH
y4e0HOro Kypca, paclIupsTh 3amac MOJIEJIe U BapHMaHTOB BBICKA3bIBaHUM, CO-
JEpKaHUE KOTOPBIX KAcaeTcsl pa3iUYHbIX (pU3MUeCKUX OOBEKTOB, SIBICHUM, 3a-
KOHOB. OBJIaJIcHUE CIIOBECHOU PEUbIO B X0/I€ YPOKOB (PU3UKU SABIISETCS YCIOBU-
€M JAJIBHEUIIEro M3y4eHUs ITOW JUCLUIUIMHBI, @ TAKXKE OCBOCHHUS IIMPOKOIO
KpyTa MOHATUH, UCIIOJIb3YEMBIX B IIOBCETHEBHOW KN3HEHHOW ITPAKTHKE.

[lenenampasieHHass paboTa MO Pa3BUTHUIO CIOBECHON peyu (B YCTHOU H
NUCHhMEHHOU (popMax), B TOM UUCIE CIyXO3PUTEILHOTO BOCTIPUSTUS YCTHOM pe-
YU, PEYEBOr0 CilyXa, IPOU3HOCUTEIBHON CTOPOHBI peuu (IIPEXJie BCEro, TeMa-
TUYECKOW U TEPMUHOJIOTUYECKON JIEKCUKH Y4eOHON AUCHUILIUHBI U JIEKCUKH 110
OpraHM3aIuy YueGHOI IeSTeTbHOCTH) IIPELyCMATPHBACTCS HA KaXIOM YpOKe .

B npouecce ypokoB ¢usuku Tpedyercs odecreunBaTh pa3BUTHE Y TIIyXUX
00y4aroluxcsi HepeueBbIX ICUXUYECKUX ITpoLeccoB. B yacTHocTH, ipexycmar-
pUBAETCsl PYKOBOACTBO BHUMAHMEM OOYYaIOIIMXCS YEPE3 OpraHu3aliio Ha0Io-

°Pa6oTa MO PasBUTUIO BOCMPUATMA W BOCMPOM3BEAEHMA YCTHOW PeYn He LO/MKHA HapyLiaTb eCTECTBEHHOMO
X0o4a YpOKa, NPOBOAMTCA Ha 3Tanax 3aKpenaeHUs W MNOBTOPeHWA y4yebHOro maTepuana; B XoAe YpPOKa
obecneynBaeTca KOHTPOb 33 NPOU3HOLIEHMEM 0byYatoLMXCA, NOBYKAEHUE K BHATHOM M eCTeCTBEHHOM peun ¢
UCNONb30BaHNEM NPUHATBIX METOAMYECKMX MPUMEMOB paboTbl, Ha KaXKAOM YypoKe npeaycmaTpuBaeTca
doHeTMYecKan 3apaaKa, KOoTopas NposoaaTtca He 6onee 3 -5 MUHYT.



JICHUI B CBSA3M C MPOBEICHUEM J1a00PAaTOPHBIX IKCIIEPUMEHTOB U OpraHu3anuen
UHBIX BHUJIOB JEATEIBLHOCTH, MPEAbIBICHUEM JOCTYIHBIX MO CTPYKTYype U CO-
JIEP’KaHUIO CIIOBECHBIX MHCTPYKIMI. TpeHnpoBka mamsaTi oOecrieyuBaeTcs IMo-
CPEICTBOM COCTAaBJICHHUSI CXEM, aHalM3a COAEP>KaHUsI TAaOJIMI], MPOU3BEICHUS
BBIYKCIICHUN U T.N. Pa3BuTHE MBILUIEHUS U €ro onepaiuil odecrieunBaeTcs 3a
CYET YCTAHOBJICHUSI MOCJIEIOBATEILHOCTH BBIMOIHEHUS! TEX WM WHBIX JEHCT-
BUI, BBISBJICHUS MPUYMHHO-CIIEICTBEHHBIX CBsi3eld U 1p. B oOpaszoBarenbHO-
KOPPEKIMOHHON paboTe cienyeT caenaTh aKlEHT Ha Pa3BUTHUU Y TIIyXHX 00Y-
YAIOMIMXCS CIIOBECHO-JIOTMYECKOTO MBIIUICHUs, 0€3 Yero HeBO3MOXHO MOJHO-
IIEHHO PacCyXXaTh, JIeJaTh BBIBOJbI, OCYIIIECTBIISATH BBIIBIKCHHUE U MPOBEPKY
rurnore3. B 1aHHOM CBS3M NMPOrpaMMHBINM MaTEpUal JOJDKEH U3JIaraTbCsl y4uTe-
JeM SICHO, TOCJIEI0BATENbHO, C BKIIOYECHHEM CHUCTEMBI apryMEHTOB M MOJHBIM
OXBAaTOM TEMBHI.

«Du3zuKa» OTHOCUTCA K YUCITY Y4E€OHBIX TUCHUILUIUH, M0 KOTOPOH MOXKET
OCYULIECTBISITHCS BBITTOJIHEHHE UTOTOBOW MHIMBUIYAIbHOU MPOEKTHOW padOTHI.
Br10op TeMbl mpoeKTa OCYIIECTBIISIETCS ¢ YYETOM JIMYHOCTHBIX MPEANOYTEHUN U
BO3MOXHOCTEH KaxJ0ro riryxoro oOyudaromierocsi. OnbIT TPOSKTHOW JesATeNb-
HOCTH OyZIeT MOoJIe3eH KaK B yueOHOM MPOoIEcce, TaK U B COIIMATIbLHON MTPaKTHUKE.

B mpouecce oOpa3zoBaTeabHO-KOPPEKIIMOHHON pabOThl MOTYT OBITh HC-
M0JIb30BaHbl LIM(PPOBHIE TEXHOJOTHUU, K KOTOPBIM OTHOCST HH(POPMAIMOHHO-
oOpa3oBaTeNbHbIE CPE/bl, AIEKTPOHHBIN 00pa30BaTENbHbIN pecypc, AUCTAHLIU-
OHHBIE 00pa30BaTENIbHBIE TEXHOJIOTHUH, SJICKTPOHHOE 00yUYEHHUE C MTOMOIIBIO UH-
TEepHETAa ¥ MYJIbTUMEIHUA.

[IpenmymiecTBaMu HCMONIB30BAHMS HU(PPOBBIX TEXHOJOTHI B 0Opa3oBa-
TEJNbHO-PEA0MIUTAIMOHHOM TPOLIECCEe SIBISIFOTCS JOCTYMHOCTh, BAPUATUBHOCTb,
HaTJISTHOCTh 00y4YeHUs, 0OpaTHasl CBS3b YUUTENS C OOYJArONIUMUCS, TTOCTpOe-
HUE UHIUBUAYAIbHON TPACKTOPUM U3YUYEHHS] YUeOHOro MaTepualia, 00yuyeHue ¢
NPUMEHEHUEM WHTEJUIEKTYaJbHbIX CUCTEM MOAAEPKKU (A1 ajanTanuu y4deo-
HOTO Marepuajia K 0cOObIM 00pa30BaTEIbHBIM MOTPEOHOCTSAM OOYYAIOIITUXCS).
Opranuzaiusi oOy4eHHsl HA OCHOBE LIU(PPOBBIX TEXHOJIOTHM MMO3BOJISIET aKTUBH-
3UpOBATh KOMIIEHCATOPHBIE MEXAHU3MbI 00YYAIOIUXCS, OCYIIECTBIATh 00pa30-
BaTeJIbHO-PEA0MIUTAIIMOHHBIN MPOIECC HA OCHOBE MOJIMCEHCOPHOTO MOAXoAa K
MPEOJI0JICHUIO BTOPUYHBIX HAPYILIEHUN B PA3BUTHH.

[{rpoBbie TEXHOTOTUN MOTYT UCIIOIB30BATHCS B PA3IMYHBIX BapUAIIUSX:
B BUJIC MYJIbTUMEIUMHBIX MMPE3CHTAIINNA, KaK Y4eOHUK U pabodas TeTpaab, B Ka-
YECTBE CIIOBAPSI WJIM CIIPABOYHHKA C yIeOHBIMU BUCOPUITBMAMU, KaK TPEHAKED
JUTSI 3aKPETICHUST HOBBIX 3HAHWH WIIA B BUJIE TPAKTUYECKOTO MTOCOOMS.

NudopmarnmonHo-oOpa3oBaTenbHas cpea 00pa3oBaTeIbHOTO yUpexKe-
HUS, OPTaHU30BaHHAs C WCIOJB30BAHHEM ITU(POBBIX TEXHOJIOTHH, JIODKHA
o0ecreunBaTh:

— UH(QOPMALIMOHHO-METOJUYECKYIO MOJACPKKY 00pa3zoBaTENIbHOIO MPO-
recca ¢ y4éTtom 0coObIXx 00pa30oBaTeIbHBIX MOTPEOHOCTEN 00yUaromuxcs ¢ Ha-
PYILIEHHUEM CIIyXa;

— MJIAaHUPOBaHUE 00PA30BATEIBHOTO MPOIIECCA U €T0 PECYPCHOTO obecte-
YeHUs B COOTBETCTBUU C (efepalibHbIMU TPeOOBAaHUSMU OCHOBHOTO OOIIETO
00pa3oBaHus;



— MOHUTOPHUHT U (PUKCAIUIO XO0/1a U PE3yIbTaTOB 00pa30BaTEIHHOIO MPO-
1ecca Al OTCICKUBAHUS TUHAMUKNA YCBOCHHS y4eOHOTO marepuaia o0ydaro-
IIMMHCS C HAPYIICHUEM CITyXa,

— y4€T CaHUTAPHO-DMUIEMHUOJIIOTUICCKUX TpPeOOBaHUN TNpU OOy4YEeHUU
IIKOJILHUKOB C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbs (C HapyIICHUSMU
ciyxa);

— COBPEMEHHBIE TPOIEAYPHl CO3MaHUs, TOoHucKa, cOopa, aHanmsza, oOpa-
OOTKHU, XpaHEHUsI U MIPEICTABICHUS HHPOPMAIIHIH;

— IUCTAHLMOHHOE B3aMMOJEICTBHE BCEX YYaCTHUKOB 0OpPa30BaTEIBHOTO
nporecca (0Oydarolmuxcss ¢ HapylUIeHHEM CilyXa, X pOAuTene (3aKOHHBIX
Ipe/ICTaBUTENEN ), IeJarorHuecKux pabOTHUKOB, OPraHOB yIpaBjieHHs B cepe
oOpa3oBaHusi, OOIIECTBEHHOCTH ), B TOM YHCIIE MIPH pPeaau3aluu JUCTAHIIMOHHO-
ro oOpa3oBaHwUsI.

B pesynbrate mcnonb3oBaHUs UGPOBBIX TEXHOJOTHH B 00Opa3oBaTellb-
HOM TIpoliecce y oOydaromuxcsi ¢ HapylIeHHeM ciyXxa (pOpMHUPYIOTCS YeThipe
BUJa IU(PPOBOI KOMITETEHTHOCTH:

*uH()OpPMALIMOHHAS M MEJIMAKOMIIETEHTHOCTh (CIOCOOHOCTH paboTaTh ¢
pa3HbIMH IU(PPOBBIMU PECypcaMu),

*KOMMYHHUKAaTUBHAs (CIIOCOOHOCTh B3aMMOJICHCTBOBATh IOCPEICTBOM
6Jsi0oroB, GOPYMOB, YaTOB U JIp.),

*TeXHUYECKast (CIIOCOOHOCTDH HCIOJIb30BATh TEXHUUECKHUE U MTPOTPAMMHBIE
CpEeACTBa),

*noTpeduTeNnbekas (CNOCOOHOCTh peniaTh ¢ MOMOIIbIO HU(POBBIX YCT-
pOWCTB M MHTEPHETA pa3IU4HbIE 00pa30BaTEIbHBIC 3a]aUH).

3.  Onucanue MecTa y4eOHOI0 mpeaMeTa B Y4eOHOM ILJIaHe.

VYuebnsiit npeaqMer «dusrka» BXOAUT B IpeAMETHYIO obnacth «EctecT-
BEHHO-HAy4YHbIE NPEAMETbD — HApSAAY C XUMHUEH U OMOJIOTHEH, SBISSACH 00s13a-
TEJIbHBIM.

VY4eOHblil npeamer «Pu3nka» sABIAETCA OOLUM A1 OOYyYaroIIMXCS C
HOPMAaTUBHBIM Pa3BUTHUEM U C HAPYLIECHUSMH CITyXa.

Copepxanue yueOHoro npeamera «®dusnkay, NpeCTaBICHHOE B alalTU-
POBaHHOM OCHOBHOW 00pa30BaTEIbHON MpPOrpaMMe OCHOBHOI'O 0011ero oopaszo-
BaHUsl 00YyYAIOIIUXCS C HApYyIIEHUsAMHU ciayxa, coorBeTcTByeT ®I'OC OOO. [Ipn
3ToM n3yueHue pusuku no sapuanty 1.2 AOOII OOO ocymectBasieTcss B mpo-
JIOHMMPOBAHHbIE CPOKH: ¢ 7 10 10 KIacChl BKITFOUHMTENBHO.

Pacnpenenenne y4eOHBIX 4acCOB COOTBETCTBYET (perepambHOMYy yueOHOMY
mwiany @AOIT OO0 gy rmyxux 00yJaronmxcs.

Kuaccsl Puzuka
Pabouas nporpamma
7 68
8 68
9 68
10 102

6
Ha nsyueHune ¢um3unkm B 7, 8 1 9 Knaccax Bblgensercs no 2 yaca B Hegento (68 yacos B roa), B 10 knacce — 3
yaca B Hegento (102 yaca B roa).
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4. OnucaHue HEHHOCTHHIX OPHEHTHPOB COEPKAHUS Y4eOHOT 0
npeamera «Dusuka»

[leHHOCTHBIE OPUEHTHUPHI COAEPKAHUS Kypca (U3UKH B OCHOBHOM IIKOJIE
onpeAensoTcs crnenupukon QUMK Kak HAyKH.

OCHOBY TI03HaBaTEIbHBIX LIEHHOCTEH COCTAaBIISIIOT HAy4yHblE 3HAHUS,
Hay4yHble€ METOJbl NO3HAHMs, a LIEHHOCTHBIE OpPHUEHTAlUH, (HOpPMUPYEMBIE Yy
ydaluxcs ¢ HapyIIEHUEM ClIyXa B IIpoLecce U3yueHus: (PU3NKH, MPOSIBIIAIOTCS:
¢ DKCIEPUMEHTAJIbHOU IPOBEPKU;

e B IPU3HAHUM LIEHHOCTU HAYYHOI'O 3HAHUS, €r0 MPaKTUYECKOW 3HAYMMOCTH,

JIOCTOBEPHOCTH;

e B ILEHHOCTU (U3MUECKUX METOJOB HCCICAOBAHUS KUBOM M HEKUBOU

IPUPOJIBI;
¢ B MOHMMAHHUU CJOXHOCTU U MPOTHUBOPEUMBOCTU CAMOIO IMpoLiecca MO3HAHUS

Kak u3BeyHoro crpemiieHusi Kk Mcrtune. B kauecTtBe OOBEKTOB IIEHHOCTEH

Tpyda W ObITa BBICTYNAIOT TBOPYECKAas CO3UJATENIbHASA JIE€ATEIbHOCTD,

3I0pOBBIA 00pa3 JKU3HU, a IICHHOCTHBbIE OPHEHTALMU COJEpPXKAHUS Kypca

buzuku
e MOTYT pacCMaTpUBAaThCS Kak (OpMHUpPOBAHUE!
e YBAXUTEIBHOTO OTHOLIEHMSI K CO3MJIaTENbHOM, TBOPUECKON AESITEIbHOCTH;
e IOHMMAaHHUSA HEOOXOAMMOCTH 3(P(PEKTUBHOIO M OE30MACHOIO HMCIIOIb30BAHMS

Pa3IMYHBIX TEXHUUYECKUX YCTPOMICTB;

e NOTPEOHOCTM B  OE3YCIIOBHOM  BBIIOJIHEHWM TpaBWJI  0O€30M1aCHOrO

UCIIOJIb30BaHUs BELIECTB B IOBCEAHEBHON KU3HU;
¢ CO3HATENILHOTO BhIOOpa OyAyIIel npodeccuoHaNbHOMN NeITeIbHOCTH.

Kypc  ¢usukum  obmagaer  BO3MOXHOCTSIMH  isi  (DOpMHpPOBAHUS
KOMMYHHMKATHUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTaBJISIOT IMPOLECC
oOmIeHusi, TpaMOTHas peyb, a LIEHHOCTHbIE OPHUEHTAIlMU HaIpaBJICHbl Ha
BOCIHUTAHUE y YYaLIUXCS C HAPYIICHUEM CIIyXa:
¢ TPABWJIBHOTO UCIOJIb30BaHUS (PU3NIECKON TEPMUHOIOTHH U CUMBOJIHUKH;

e TOTPEOHOCTH BECTH AUAJIOT, BBICIYIINBATH MHEHHUE OIIMOHEHTA, y4aCTBOBATh

B JMCKYCCHU;

e CIOCOOHOCTH OTKpPBITO BBIpQXAaThb M apryMEHTHPOBAHO OTCTAUBATH CBOIO

TOUKY 3PEHMS.

5. JIMYHOCTHBIE, MeTANIPpeIMETHbIE U NMPeMETHbIE Pe3yJIbTAThI 0CBOE-
HHS Y4eOHOro npeamera « Duznka»

JIMYHOCTHBIC PE3YIbTATHI:

® OCO3HAaHUE JIMYHOCTHOW 3HAYMMOCTH (PU3UUYECKOTO 3HAHUS, HAYYHBIX 3HA-
HHUW U METOJIOB MO3HAHUS, TBOPUECKOM CO3UIATEIIBHON AEATEIbHOCTH, 3/10-
poBOTro 00pa3a KU3HHU, IPOIIecca TUATOTUICCKOTO OOIIEHNUS;

e Cc(opMHUPOBAHHOCTH I103HABATEIIbHBIX HMHTEPECOB, HWHTEIIEKTYaJbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH;

e yOEXJAEHHOCTh B BO3MOXKHOCTHU MMO3HAHUS MPHUPOJIBI, B HEOOXOIUMOCTH pa-
3YMHOTO HCHOJIb30BaHUS TOCTH>KEHUM HAYKHA W TE€XHOJOTWH JJISI TAJIbHEU-




IIETO Pa3BUTHUS YEJIOBEUYECKOTO OOINECTBA, YBAXKCHHE K HAYYHOU JesTelNb-
HOCTH JIIOJIeH, MOHMMaHUsI (PU3UKHU KaK 3JIEMEHTa 00IeUeI0BEeYECKON Kylb-
TYpbl B UCTOPUYECKOM KOHTEKCTE

e MOTHBaIUs 00pa30BaTEIbHON NEATEIbHOCTH YYallMXCS KaK OCHOBBI CaMo-

Pa3BUTHUS U COBEPIICHCTBOBAHUS JIMYHOCTH Ha OCHOBE F€PMEHEBTUYECKOTO,

JUYHOCTHO-OPUEHTHUPOBAHHOTO,  ()EHOMEHOJOTHYECKOTO0 ¥ DKOJIOTro-

HMITATUMHOTO MOAXOAA.

Jluunocmuvie VYJ] obecriednBarOT IEHHOCTHO-CMBICIOBYIO OPHEHTALIUIO
obOyyJaroruxcsi (YMEHHE COOTHOCHUTH TTOCTYIIKH U COOBITHS C TIPUHSTHIMU dTHYE-
CKMMH TIPWHIIMIIAMH, 3HAaHUE MOPAJTbHBIX HOPM M YMEHHE BBIJICIUTH HPABCT-
BEHHBIM acCMeKT MOBEEHUS), CAMOONPEEIICHNE U OPUEHTALMIO B COLIMAIbHBIX
POJISIX U MEAKJIMYHOCTHBIX OTHOIIECHUSIX.

MeranpeaMeTHbIe PE3YIbTAThI

Pezynamuenvie YV/] (06ecniednBarOT OpraHu3aiuo o0yJaromuMHICs CBOCH
y4eOHOM NeSITEIbHOCTH):

— IIeJIeNoJIaraHue Kak MOCTAaHOBKA y4eOHOM 3a7jaud Ha OCHOBE COOTHECE-
HUS TOTO, YTO y>K€ U3BECTHO U YCBOEHO O0YYaIOIIUMHUCS, U TOTO, YTO €Ill€ HEU3-
BECTHO;

— IJJAaHUPOBAHUE — OMPEACNICHUE IMOCIEIOBATENbHOCTH MPOMEKYTOUHBIX
HeJel C y4eTOM KOHEYHOTO pe3yibTaTa; COCTAaBIEHUE IJIaHa U MOCJIe0BaTeNb-
HOCTHU JCHCTBHI;

— MPOTHO3UPOBAHUE — MPEIBOCXUIICHUE PE3yNbTaTa U YPOBHS YCBOEHUS,
€r0 BPEMEHHBIX XapaKTEPUCTHK;

— KOHTpOJb B (popme cimueHust croco0a AEUCTBUS U €ro pe3yJbTaTa ¢ 3a-
JTAHHBIM 3TAJIOHOM C LIEJIbI0 OOHAPYKEHUSI OTKIOHEHUI U OTJIMYUI OT 3TAJIOHA;

— KOpPPEKIIHS — BHECEHHE HEOOXOAUMBIX JTIOTIOJHEHUN U KOPPEKTUB B ILJIaH
U CIOCO0 JEHCTBUA B CIIy4ae pacX0KICHUS 3TallOHA, peabHOTO JACHCTBUS U €T0
POIYKTA;

— OLIEHKA — BBIJICJICHUE U OCO3HAHUE YYAIIUMHUCS TOTO, YTO y>KE€ YCBOCHO U
YTO €lIe MOJJICKUT YCBOCHUIO, OCO3HAHUE KaueCTBA U YPOBHS YCBOCHUS;

— BOJIEBas CaMOPETYJISIUS KaK CIIOCOOHOCTh K MOOHMJIM3ALMU CUJI U SHEP-
TUH; CIIOCOOHOCTh K BOJIEBOMY YCHJIUIO, K BBIOOPY CHTYaIllMd MOTHUBAIMOHHOTO
KOH(DJIMKTA U K PEOAOJICHUIO MPETMSITCTBUM.

llo3nasamenvrvlie YVJ/] BKITI0UaOT 001ey4eOHbBIC, JTIOTUUECKHUE, 3HAKOBO-
cuMBoJindeckue Y /1.

Obweyuebnvie ¥'V/[ BKIIOYAIOT:

— CaMOCTOSITEIbHOE BbIACNIEHNE U (POPMYTUPOBAHUE MMO3HABATEIBHOMN IIe-
J;

— MIOMCK U BbIJIeJIEHHE HE0OX0AUMON HH(pOpMaLnK;

— CTPYKTYPUPOBAHHE 3HAHU;

— BBIOOp Hanbosee 3 PEeKTUBHBIX CIIOCOOOB pelleHUs 3a/1a4;

— pediekcuio cnocoO0B U YCIOBUHM AEHCTBUS, KOHTPOJIb U OLIEHKY MpOILieC-
ca M pe3yJbTaTOB ACSATEIbHOCTH;

— CMBICJIOBOE UYTEHHUE;




— YMEHHE aJIeKBaTHO U OCO3HAHO CTPOHUTH PEUYEBOE BBHICKA3BIBAHHE B YCT-
HOM (YCTHO-/IaKTHJIBHOM) U TUCbMEHHOM peuu, NepeaaBasi CoIepKaHue TEKCTa B
COOTBETCTBUH C LIEJIbIO U COOII0asi HOPMBI TTOCTPOEHUS TEKCTA;
— MOCTAaHOBKY U (pOPMYJIMPOBAHUE MPOOIJIEMBI, CAMOCTOSITEIbHOE CO3/IaHne
QITOPUTMOB AESATEIHHOCTU MIPU PEUICHUH MPOOJIEM TBOPUYECKOTO U MOUCKOBOTO
XapakTepa;
— JIeWCTBHUE CO 3HAKOBO-CUMBOJIMYECKUMHU CPEICTBAMU (3aMeIlleHHe, KOIU-
poBaHue, IEKOUPOBAHNE, MOJCIUPOBAHKE).
Jlocuueckue YV/] HampaBieHbl HA YCTAHOBJICHUE CBSI3€M M OTHOILICHUN B
aro6oi obnactu 3HaHMs. B pamMkax IMIKOJBHOTO OOYYEeHHs MO JIOTUYECKUM
MBIIIJIEHUEM TTOHUMAETCSl CIIOCOOHOCTh M YMEHHE MPOU3BOAUTH MPOCTHIE JIOTH-
YecKue JNeHCTBUA (aHaNMW3, CHHTE3, CpaBHEHHE, 0000IIECHUE U Jp.), a TAKXKE CO-
CTaBHBIC JIOTUYECKUE ONepaluu (MOCTPOCHHE OTPHUIIAHMS, YTBEP)KIECHUE U OIl-
POBEPKEHHE KaK MOCTPOEHUE PACCYKIICHUS C UCIOJb30BAaHUEM PA3IUYHBIX JIO-
IMYECKUX CXEM — MHIYKTUBHOW WUJTU JAeTYKTUBHOM).
3naxoeo-cumsonuveckue YVJ[, obecrnieurBaronyie KOHKPETHBIE CIIOCOOBI
npeoOpa3oBaHus yueOHOTO MaTepuana, MPEeACTABISIIOT JeUCTBUS MOAEIUPOBA-
HUS, BBINONHSIOMME (PYHKIIMK OTOOpakeHHsl yueOHOTro Marepuana; Mmpearnosa-
raroT BbIJIEJICHUE CYIIECTBEHHOTO, OTPbIB OT KOHKPETHBIX CUTYaTUBHBIX 3Haye-
HUM, popMupoBaHue 000OIIEHHBIX 3HAHHM.
Kommynuxamusnvie YVJ/[ obecrieunBaoT COLUaIbHYI0 KOMIIETEHTHOCTD U
CO3HATENIbHYI0 OPUEHTAIMIO Ha MO3MLUU JAPYTHX JIOACH, YMEHHE TMOANEPKU-
BaTh JUAJIOT, HUHTEIPUPOBATHCSA B TPYIIITY CBEPCTHUKOB M CTPOUTH MPOAYKTHB-
HO€ B3aUMO/ICHCTBUE U COTPYAHUYECTBO CO CBEPCTHUKAMU U B3POCIBIMHU.
[IpenmMeTHbIC PE3YIbTATHI
® BOCHPUATHE CIIyXO3PUTEIHHO U Ha CIyX, BHATHOE M JOCTaTOYHO €CTECTBEH-
HOE BOCIIPOM3BEJICHUE TEMAaTUYECKOM W TEPMHUHOJOTHYECKON JIEKCHKH, a
TaK)Ke JIEKCUKH, CBA3aHHOW C OpraHu3alel yaeOHOU AesTeIbHOCTH;

® 3HAaHHWE M NOHMMAaHUE CMbIC/Ia (PUBNYECKUX MOHATUH, HU3HUUECKUX BEIUYUH
U QUBNYECKUX 3aKOHOB;

® CHOCOOHOCTH OMHUCKHIBATh U OOBACHATDH (PU3MUECKUE SBICHUS;

® TOTOBHOCTH HCIOJIb30BaTh (hU3HUECKUe MPUOOPHI U U3MEPHUTEIbHBIE MHCT-
PYMEHTHI J1s1 U3MepeHus (PU3NUECKUX BEIUYUUH;

® CIOCOOHOCTh MPENCTABIATh PE3YNbTAThl U3MEPEHUN C MOMOUIBIO TaOHII,
rpauKOB U BBISBIISATH HA 3TOM OCHOBE SMIUPUUYECKUE 3aBUCUMOCTH;

® yMEHHE BBIpaXKaTh Pe3yJbTaThl U3MEPEHUHN U PacyeTOB B eAUHHUIIAX Mexmy-
HApOJHOW CUCTEMBI,

® yMEHHE MPHUBOJIUTH MPUMEPHI MPAKTHUECKOTO HCIOJB30BaHUS (PU3HUECKUX
3HAHUH O MEXaHWYECKHX, TEIJIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX $IB-
JICHUM;

® yMEHHE pellaTh 3a/1a4u Ha NPUMEHEHUE (PU3HUECKUX 3aKOHOB;

® CHOCOOHOCTH OCYLIECTBIIATH CAMOCTOSITENIbHBIM MOUCK HH(GOPMAIIUU B TIPEI-
MeTHOH oOactn «Dusukay;

® TOTOBHOCThH MCIOJIb30BaTh (PU3NYECKHE 3HAHUS B MPAKTUUYECKOUN NEATEIbHO-
CTHU ¥ MOBCEIHEBHOM KU3HH.




BBINYCKHIK HAYYHTCS :
— co0Jr01aTh MpaBuiia 0€30MaCHOCTH M OXpaHbl Tpy/ia Mpu padboTe ¢ yueOHbIM U
71a00paTOPHBIM 00OPY/IOBAaHHEM, B T.4. C YUETOM COOCTBEHHBIX OIpaHUYEHUH,
00YyCJIOBIICHHBIX HAPYIICHUEM CIIyXa;
— MOHUMATh CMBICII OCHOBHBIX (PM3UYECKUX TEPMHUHOB: (U3MUECKOE Telo, (u-
3U4YeCcKoe SBJICHHE, (PU3nyecKas BeIMYMHA, €AMHUIIBI U3MEPEHUS,;
— pacrno3HaBaTh NPoOIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU PU3NYECKUX
METOJIOB; AHAJIU3UPOBATH OTACIbHBIE ATaIlbl MPOBEICHUS UCCICIOBAHUN U UH-
TEPIPETUPOBATH PE3YJIbTATHl HAOIIOICHUI U OTBITOB;
— CTaBUTh OIBITHI MO HCCIEAOBAHUIO (PU3NUYECKUX SBJICHUA WIN (PU3NUECKHUX
CBOWCTB TeJ 6e3 HCIOJIb30BAHMS MPSMbIX H3MEPEHHH ; IPH 3TOM (HOPMYIHPO-
BaTh MpoOieMy/3a/1auy yueOHOTO IKCIIEPUMEHTa; COOMpaTh YCTAHOBKY U3 MPE/I-
JIO’KEHHOTO 000PY/TIOBAHUS;, IPOBOJAUTH OIBIT i (POPMYIUPOBATH BEIBOJIBL;
— NOHUMATh POJIb SKCIEPUMEHTA B TOJYUSHUH HAYYHOU UHPOpMAIIUK;
— TMPOBOJIUTH TMpPSMbIE U3MEPEHUs] (QU3HUYECKUX BEIMYMUH: BPEMs, PACCTOSHUE,
Macca Tena, oObEM, cuja, TeMIeparypa, aTMOCEepHOe NaBJEHUE, BIAXHOCTb
BO3JlyXa, HAMPsHKEHHE, CUJIa TOKA, paJAHallMOHHbINA (OH (C MCMOJIb30BAHUEM JI0-
3UMeTpa) ; TIPH STOM BHIOMPATh ONMTHMANBHBIN CIOCOO H3MEPEHHS U MCIIOJB30-
BaTh MPOCTEUIINE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHNM;
— MPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH C MCIOJIb30-
BaHHUEM MPSMBIX U3MEPEHUI: TIPU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPO-
BaTh PE3YJIbTATHl TOJYYCHHONW 3aBUCUMOCTH (PU3NYECKUX BEJIUYHWH B BUJE TaO-
71 ¥ TpadUKOB, JIeTIaTh BRIBOJIBI IO PE3yIbTaTaM MCCIIEeIOBAHNUS,
— MPOBOAWTH KOCBEHHBIC M3MEPEHUS (HM3MYECKUX BEIWYWH: MPU BHITIOJTHEHUN
U3MEPEeHUI COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEII0KEHHON
WHCTPYKIIMM, BBIYUCISATh 3HAYEHUE BEIMYMHBI U AHAIM3UPOBATH MOJYyYECHHBIC
pE3yabTaThl C YYETOM 3aJJaHHOM TOYHOCTU U3MEPCHU;
— aHAJIM3UPOBATHh CUTYyAllUH NIPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HABATh
B HUX MPOSIBJICHUE U3YYECHHBIX (DU3UUECKUX SIBJICHUN WIIM 3aKOHOMEPHOCTEH U
MPUMEHSTh UMEIOIIMECS 3HAHUS JUIsl UX OObSICHEHMUS;
— TOHMMATh TNPUHLMUIBI JEUCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCT-
POICTB, yCI0BUS UX 0€30MACHOTO UCIIOIB30BAHUS B IOBCEIHEBHON KU3HH;
— CaMOCTOSITEJIbHO WJIM C MOMOILIBIO YYUTENS UCIOJIb30BaTh MPU BHIITOJIHEHUN
y4eOHBIX 3a7a4 HAyYHO-TIOMYJSIPHYIO JIUTEPATypy O (U3UYECKUX SBIICHUSX,
CIIPaBOYHBIE MaTepHaibl, pecypcbl UHTEpHET.
Mexanuueckue a6nenus
BrinmyckHuK HayuuTCs:

7Orlpepl,eneHme npegMeTHbIX pPe3ynbTaToB, CBA3AHHbLIX C OMMCAHMEM, aHa/M30M, MHTepnpeTauuen u T.n.
n3yyaemblx OOBEKTOB, pe3ynbTaToB HabAwAeHUM KU onbiToB, ¢ obOpMNeHWEM BbIBOAOB, MOAFOTOBKOWM
MUCbMEHHBIX W YCTHbIX COODOWEHNIM O OUBNYECKUX ABNEHUAX, C GopmynMpoBaHMem 3agady y4vyebHoro
3KCNEPUMEHTA M MNpPOY., OCYLECTBASETCA C Y4ETOM 0cobbix obpasoBaTenbHbiX MOTpebHOCTEM U peyeBbix
BO3MOXHOCTEN 06YyYaloLWMXCS, @ TaKKe OrpaHUUYEHN, 00YCNIOBNEHHbIX HAapyLLEeHMEM CyXa.

*NMpu nposeseHUM UCCNef0BaHUA GUIMUECKUX ABNEHWI U3MEPUTENbHbIE NPUBOPLI UCMOB3YIOTCA /UL KaK
JAaTYUKN M3MepeHUsa OGU3MYECKUX BEAMYMH. 3anucU MOKasaHW NPAMbIX M3MEPEHUMW B 3TOM CAyyae He
TpebyeTca.

’ TpebyeTtcs obecneunTb OBMageHME OBOYYAOWMMUCA C HAPYLIEHUAMMU CayXa NPAMbIMU U3MEPEHUAMMU BCEX
nepevyncneHHbIX GU3NYECKUX BENUYMH.



— pacrmo3HaBaTh MEXaHUYECKUE SIBICHUSA U OOBSACHATH Ha OCHOBE HMMEIOLIUXCS
3HaHUN OCHOBHBIE CBOWCTBA WJIM YCJIOBHUSI MPOTEKAHMS STUX SBJICHHI: paBHO-
MEpHOE ¥ HEPAaBHOMEPHOE JBUKEHHUE, PABHOMEPHOE M PABHOYCKOPEHHOE Mpsi-
MOJIMHEWHOE JBUKEHUE, OTHOCUTEIIbHOCTh MEXAHUUECKOTO JIBUYKEHHUS, CBOOO/I-
HOE MAaJIeHUEe TeJ, PABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTHU, UHEPIIMS, B3aUMO-
NENUCTBUE TeJl, PEaKTUBHOE JBIKEHUE, Mepeaayda J1aBlieHus TBEPIBIMU TEJIaMH,
KUJKOCTSIMU U Ta3aMu, arMoc(epHOe AaBlieHHE, TJIaBaHUE Tell, PAaBHOBECUE
TBEPABIX TEJl, UMEIOIINX 3aKPEIUIEHHYIO OCh BpAaIlEHUs, KOJeOaTeIbHOE JABIKE-
HUE, PE30HAHC, BOJIHOBOE JIBM>KEHUE (3BYK);

— ONUCHIBATh U3YUEHHBIE CBOICTBA TEI U MEXAHUYECKHE SIBJICHUS, HUCIIOJIb3YS
busznyecKkue BEIMYUHBL MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, MEPHOJ
oOpaiteHusi, Macca Tefna, INIOTHOCTh BEIECTBA, CUiia (CHJia TSKECTH, Cujia YII-
pYrocTu, Cuiia TpeHHs ), JaBJICHUE, UMIYJIbC TeJa, KWHETUYECKask SHEPTrus, Mo-
TEHLMaJbHAsL SHEPTHsI, MEXaHU4YecKas padoTa, MexaHnyeckast MoHocTh, KI1/]
IIPU COBEPILIEHUU PadOTHI C UCIOIH30BAHUEM MPOCTOTO MEXaHU3Ma, CHJIa Tpe-
HUS, aMIUIUTYAQ, IEPUOJ U YacToTa KOJeOaHUM, NJTMHA BOJIHBI U CKOPOCThH €&
pacpoCTpaHEHUs; IPU ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHUS U €JIMHHUIIBI U3MEPEHHUs, HaAXOAUTh
(bopMyIIbl, CBS3bIBAIOIIME JAHHYIO (DPU3UYECKYIO0 BETUYUHY C IPYTUMU BEIUYU-
HaMU, BBIYUCIIATH 3HAaUCHHE (PU3UUECKON BETMYUHBI,

— aHAJIM3UPOBATh CBOWCTBA TEJ, MEXaHUUYECKUE SBJICHUS U MPOIECCHI, UCIOIb-
3ysl (pU3MUECKHe 3aKOHBI: 3aKOH COXPaHEHUS! SHEPTUH, 3aKOH BCEMUPHOTO TATO-
TEHUS], MPUHIUI CYNEPIO3ULUN CUIT (HAXO0XKICHUE PABHOACHCTBYIOIIEH CHIIBI),
I, IT u III 3akonbl HproTOHA, 3aKOH COXpaHEHUs] UMIYJIbCa, 3aKOH ['yka, 3aKkoH
[Tackans, 3akoH Apxumena; MpH 3TOM PazIUvaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U €r0 MaTeMaTH4YEeCKOE BbIPAKEHUE;

— pa3inyaTh OCHOBHBIE MPU3HAKKA M3YYEHHBIX (PU3NYECKUX MOJIEJEH: MaTepu-
albHAsi TOYKA, MHEpIMAIbHAs CUCTEMA OTCUETA;

— peniarh 3aJja4u, UCHOJb3ys (PU3NUECKHE 3aKOHbI (3aKOH COXPaHEHUs! SHEPTUH,
3aKOH BCEMHUPHOTO TIATOTEHUS, MPUHLMI cyneproduuuu cui, I, I u III 3akonsbI
HrloToHa, 3aKOH coxpaHeHus UMIyJbca, 3aKoH ['yka, 3akon Ilackans, 3akoH
Apxumena) u ¢GopmyJsibl, CBS3bIBalOIUEe (PU3MUECKHUE BEIMYMHBI (MYTh, CKO-
pOCTh, YCKOPEHHUE, Macca Tela, INIOTHOCTh BEIIECTBA, CUJjla, IaBICHHUE, UMITYJIbC
TeNa, KWHETUYECKasi SHePrusi, MOTEHIMAIbHAs SHEPTUs, MEXaHndeckasi padoTa,
MexaHnudeckas MomHoctb, KIIJ[ mpocToro Mexannsma, cuiia TpeHUS CKOJIbXKE-
HUS, KOOPPUIMEHT TPEHUS, aMIUTUTY/1a, IEPUOJ U YacToTa KojeOaHuM, AJMHA
BOJIHBI M CKOPOCTb €€ pacHpOCTpaHEHUs): Ha OCHOBE aHAJIM3a YCJIOBHUA 3a/1aud
3allMChIBaTh KPATKOE YCIOBHE, BBIACNATH (DU3MUECKHE BEIUYMHBI, 3aKOHBI U
dbopMyibl, HeOOXOUMBIE AJIs €€ PEIICHUs, MPOBOJUTH PACUEThl U OIICHUBAThH
peaIbHOCTh MOJYYEHHOTO 3HAUYCHUS (PU3NYECKON BETUUUHBI.

Tennosvie agnenus

BrinyckHHK HAy4uTCS:

— pacrno3HaBaTh TEIJIOBBIEC SIBJICHUS U OOBACHATH Ha 0a3e MMEIOIIUXCS 3HAHUUN
OCHOBHBIE€ CBOMCTBA WM YCJIOBUS MPOTEKAHUA 3TUX sBJICHUN: 1udy3us, ume-
HEeHHE 00bEMaA TeJ IIPU HarpeBaHuM (OXJIaKJACHUH), O0bIIas CKMMAaeMOCTh Ta-
30B, Majlasg CKMMAEMOCTh KUJKOCTEH M TBEpJbIX TEJ; TEIIOBOE PaBHOBECHE,



UCIIapeHue, KOHACHCALMS, IUIABJIEHWEe, KPUCTAUIM3alusl, KUIIEHUE, BJIAXKHOCTb
BO3/yXa, pa3JIM4HbIE CIIOCOOBI TEIIoNEepe ayu (TEII0NPOBOAHOCTh, KOHBEKIUS,
U3JIyYEHUE), arperaTHble COCTOSIHUS BEIIECTBA, MOIVIOIIEHUE SHEPIrUuu MpHU Hc-
IIAPEHUHU >KUJIKOCTH M BBIJEICHUE €€ NPHU KOHJICHCALMM I1apa, 3aBUCUMOCTb
TEMIIEpaTypbl KUIICHUs OT JABJICHMUS;

— ONMCHIBATh U3yYEHHBIE CBOMCTBA TEJl U TEIJIOBBIE SIBJICHMSI, UCIOIb3Ys (HU3H-
YECKUE BEJIMYMHBL KOJUYECTBO TEIUIOTHI, BHYTPEHHS JHEPIHUs, TEMIIEpaTypa,
ylelbHas TEIUIOEMKOCTh BEIECTBA, YJE€lbHAs TEIUIOTAa IJIABIEHUS, YAEJIbHAs
TEIUI0Ta mapooOpa3oBaHus, yJeNbHAs TEIJIOTa CTOPaHusl TOIUIMBA, KO3(duim-
€HT IIOJIE3HOTO JEHCTBUS TEIJIOBOIO JABUIATElNs; NPH OMHCAHUM IMPABUIBHO
TPAKTOBAaTh (PU3NYECKUI CMBICT UCMHOJB3YEMbIX BEJIMYMH, UX OOO3HAUEHUS U
eIUHULIBI M3MEPEHUs, HAXOIUTh (OPMYIIbI, CBS3bIBAIOUINE NaHHYIO (u3nye-
CKYI0 BEIIMYMHY C APYTMMHU BEIMYMHAMH, BBIUUCIATH 3HAYEHHE (DU3HUECKOMN
BEJINYMHBIL;

— QHaJM3UPOBATh CBOMCTBA TEJI, TEIJIOBBIC SBJICHMS U IIPOLIECCHI, UCIIOJIB3Ys OC-
HOBHBIE ITOJIOKEHUSI aTOMHO-MOJIEKYJIIPHOTO YYEHHUS O CTPOCHUU BELIECTBA U
3aKOH COXPAaHEHUs DHEPTUU;

— pa3nuyaTh OCHOBHBIE NMPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJIEIEN CTPOEHHUs
ra3oB, )KUIKOCTEU U TBEPABIX TEI;

— IPUBOJUTH IMPUMEPHI NMPAKTUUECKOTO MCIIONb30BaHUs (PU3NYECKUX 3HAHUU O
TEIJIOBBIX SIBJICHUSX;

— pelaTth 3aJ1a4y, UCIOJb3Ysl 3aKOH COXPAaHEHHs SHEPTHH B TEIJIOBBIX IPOLIEC-
cax U (opMyJibl, CBA3BIBAIONINE (PU3NUECKUE BEIUYUHBI (KOJIMYECTBO TETIOTHI,
TEeMIIepaTypa, yJejdbHas TEIJIOEMKOCTh BEUIECTBA, yJeJbHAs TEIUIOTA ILIaBJIE-
HUS, yeTIbHas TEIIoTa MapooOpa3oBaHus, yAedbHas TEIJI0Ta CTOPAHUS TOIUIU-
Ba, KO3(PPUIIMEHT MOJE3HOTO NEHCTBUS TEIJIOBOIO JABUTaTeNsl): HA OCHOBE aHa-
7132 yCJIOBUS 3a/1ayMl 3alliChIBaTh KPATKOE YCIOBHE, BBIACIATh (PU3NUECKUE BE-
JVYMHBI, 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE 711 €€ pEeLIeHUs], TPOBOAUTH pac-
YeThl U OLICHUBATh PEAJbHOCTh MOJIYYEHHOIO 3HAUYEHUS! (PU3NYECKON BETNUHMHBI.
dnexmpudeckue u MAZHUMHbLE AGIEHUSA

BrinyckHuK HayduTes:

— pacro3HaBaTh AIEKTPOMATHUTHBIC SIBJICHUS U OOBSCHITH Ha OCHOBE HMMEIO-
IIMXCsSl 3HAHUM OCHOBHBIEC CBOMCTBA WJIM YCIIOBHS IPOTEKAHUs ITUX SIBICHUI:
AIIEKTpU3aLMs TN, B3aNMOJIECUCTBUE 3aPsAI0B, JIEKTPUIECKUM TOK U €r0 JAEUCT-
BUs (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE), B3aWMOJECHCTBUE MAarHUTOB, JJIEK-
TPOMArHWTHAas MHAYKLHS, 1€WCTBHE MAarHUTHOT'O IOJIsI HA IPOBOJAHUK C TOKOM U
Ha JBIKYILYIOCS 3apsSyKEHHYIO YaCTULy, AEHCTBUE 3JIEKTPUUECKOTO MO Ha 3a-
PSOKEHHYIO YaCTHILY, JJIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJIMHENHOE pacnpocTpa-
HEHUE CBETAa, OTPAXKEHUE U NPEIOMIICHHE CBETA, TUCIIEPCHUS CBETA;

— COCTaBJIATh CXEMBI DJIEKTPUYECKHX LIETIEH C MOCIEA0BATEIBHBIM U MapajuIeiib-
HBbIM COEJMHEHHUEM 3JIEMEHTOB, pa3inyasi yCJIOBHbIE O00O3HAUEHUS IJIEMEHTOB
AJIEKTPUYECKUX Leneil (MCTOUYHUK TOKa, KIJIIOY, PE3UCTOpP, PEOCTaT, JaMIIOUKa,
aMIepMETp, BOIBTMETP);

— HCIIOJb30BaTh ONTUUYECKUE CXEMBI JUIsl TIOCTPOEHUS U300paKEHUH B IJIOCKOM
3epKajie ¥ COOMpPAIOLIEH JINH3E;



— ONMUCHIBATh U3YYEHHBIE CBOMCTBA TEI U AJIEKTPOMArHUTHBIE SIBJICHUS, UCTIOJIb-
3y (U3MUYECKUE BETUUYMHBI: DJIEKTPUUYECKUN 3apsijl, CHJIa TOKA, SJIEKTPUUYECKOE
HaIpsKEHUE, SIIEKTPUUECKOE CONTPOTUBIIEHUE, YIEIbHOE CONPOTHUBICHUE BELIE-
CTBa, paboTa 3JIEKTPUUYECKOTO MOJIs, MOIIHOCTh TOKA, (DOKYCHOE PACCTOSIHUE U
ONTUYECKAS CHUJIA JIMH3bI, CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA; NP OMMCAHUM BEPHO TPAKTOBATH (PM3MUECKUN CMBICI HCHOJb-
3yEeMbIX BEJIUYHMH, UX 0003HAYEHUS U €IUHUIIBI U3MEPEHUS; HaXOAUTh GopMy-
JIbI, CBSI3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMYUHY C IPYTUMH BEIIMYNHAMM.

— aHAJIM3UPOBATH CBOWCTBA TEJI, JICKTPOMATHUTHBIE SIBIICHUS U MPOLIECCHI, UC-
noJIb3ysl (PU3MUECKHe 3aKOHBI: 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsiia, 3a-
koH OMa mna ywyactka uenu, 3akoH [[xoyns-JleHia, 3akoH MPSIMOJIUHEUHOTO
pacIpOCTpPaHEHUsI CBETA, 3aKOH OTPAKEHMS CBETA, 3aKOH INPEJIOMIIEHUS CBETA;
IIPU 3TOM Pa3NIUYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0 MaTeMaTH4eCKOe
BBIPAXKEHHUE.

— MPUBOAUTH MPUMEPHI MPAKTUYECKOI0 MCIOIb30BaHUS (U3HUUECKUX 3HAHUN O
AIEKTPOMArHUTHBIX SIBJICHUSIX;

— pemiath 3a/layu, UCToNb3ys (hu3nyeckre 3akoHbl (3akoH OMa 715 ydacTka lie-
nu, 3akoH Jkoyins-JIeHna, 3aKOH MPSMOJUMHEWHOTO paclIpOCTPAaHEHHUs CBETA,
3aKOH OTpaXeHHsI CBETa, 3aKOH MPEIOMIICHHsI CBeTa) U (OPMYJIbl, CBA3BIBAIO-
e GU3nUecKue BeTMYMHbBI (CHUJla TOKA, AIEKTPUUECKOE HANPSKEHUE, dIEKTPU-
YeCKO€ COMPOTHUBIICHUE, YACIbHOE CONPOTUBICHHUE BEUIeCTBa, paboTa 3JIeKTpHU-
YEeCKOTr0 TOJIsl, MOIITHOCTh TOKa, (DOKYCHOE PAaCCTOSIHUE U ONTHYECKAask CHUJIa JIMH-
3bI, CKOPOCThH DJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M 9YaCTOTa CBETa, GopMy-
JIbl pacyeTa 3JIEKTPUYECKOTO COMPOTUBIIEHUS NPU MOCIEA0BATEIILHOM U Mapali-
JIEIBHOM COEJIMHEHHH NPOBOJHUKOB): HA OCHOBE aHAajJW3a YCJIOBUS 3a7aud 3a-
MUCHIBATh KPATKOE YCJIOBHE, BBIACIATh (PU3NUECKHUE BEIIMYUHBI, 3aKOHBI U (POp-
MYyJIbl, HEOOXOUMBbIE JJIsl €€ pElIeHHs], MPOBOJUTh pacdeThl U OLEHUBATH pe-
JIIbHOCTD MOJYYEHHOT0 3HaYeHUs (PU3NUECKON BEJTMUMHBI.

Keanmoevie s6nenus

BrinyckHUK HAy4HUTCS:

— pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSICHATH HA OCHOBE UMEIOIIMXCS 3HA-
HUW OCHOBHBIE CBOWCTBA WJIM YCIJIOBUS MTPOTEKAHUS ITHUX SIBJICHUW: €CTECTBEH-
Hasi U UCKYCCTBEHHAasl paJuOAKTUBHOCTb, O-, 3- U Y-U3Ty4eHUs], BOSBHUKHOBEHHE
JIMHENYATOr0 CIEKTPa U3JIyUYECHUS aTOMa;

— ONKUCHIBATh M3yUYCHHBIC KBAHTOBBIC SBJICHUSI, UCTIOJIb3YS (DU3UYECKUE BEITHYM-
HBI: MAacCOBOE YHCIIO, 3apsI0BOE UMCIO, EPUO MOdypacnana, sHeprust poto-
HOB; MPHU OMMCAHUU MPABWIIBHO TPAKTOBATH (PM3UUECKUI CMBICIT UCTIOJIb3yEeMbBIX
BEJTUYMH, UX 0003HAYCHUS U CIMHUIIBI U3MEPEHUS; HAXOIUTh ()OPMYIIbI, CBSI3bI-
BAOIINE TaHHYIO (PU3NUECKYI0 BEIMYHUHY C JPYTUMU BEIIMYUHAMU, BHIYUCIISITH
3HauYeHHE (PU3NYECKON BEITUUUHBL;

— aHaAJIM3UPOBATh KBAHTOBBIE SIBJICHUS, MCMOJb3Ysl (DU3UUYECKUE 3aKOHBI U TO-
CTYyJIaThl: 3aKOH COXPAHEHHMS SHEPTUH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOrO 3a-
pAlla, 3aKOH COXPAaHEHUs MAacCOBOTO YMCJIA, 3aKOHOMEPHOCTH U3JIyYEHUS U MO-
TJIOIICHUS] CBETa aTOMOM, MPU 3TOM Pa3inyaTh CIOBECHYIO (GOPMYIUPOBKY 3a-
KOHA M €r0 MaTeMaTU4YECKOE BBIPAKEHHUE;



— pa3InyaTh OCHOBHBIC MPU3HAKH [JIAHETAPHOW MOJIENI aTOMa, HYKJIOHHOM MO-
JIeIM aTOMHOTO SIpa;

— IPUBOJUTH NMPUMEPHI MPOSBICHUS B MPUPOJIE U MPAKTUYECKOTO UCIOIb30Ba-
HUS PaJMOAKTUBHOCTH, SJIEPHBIX U TEPMOSJIEPHBIX PEAKIUH, CHEKTPaIbHOTO
aHanu3a.

[IpeameTHble pe3ynbTaThl MO TEMATUYECKUM pa3iesiaM/MOIYJISIM HICHTUYHBI
TeMm, KoTtopeie npeactaBieHbl B0 PI'OC OO0, onHako UX paclpenesieHue 1o
KJIaccaM OCYILECTBISIETCS C YUETOM MEpPEpAcHpeesICHUs] MPOrPaMMHOTO MaTe-
puana 1mo rojgaM oOy4YeHUs B CBSI3U MPOJIOHTAIMEH CPOKOB IMOITYYEHHUs 00pa30-
Banus mo AOOII OOO (Bapuant 1.2).

6. Conep:xxanue padoyeii mporpaMmbl o pU3NKe
7 KIIACC
(3-ii rox o6yuenus na ypose 000) '’

Pa3nen «®@u3nka u €€ poJib B MO3HAHUU OKPYKAKOLIETr0 MUPA»

Du3uKa — HayKa 0 npupoje.

SBnenus npupoasl. dusnueckue sBICHUA: (MEXaHUYECKHE, TEIUIOBBIE,
AIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC)

DusuyecKue BeJUIUHbI

Oduznueckue BenuuuHbl. M3Mmepenue pusnveckux BeanunH. Ouszndeckue
npudopsl. [lorpemnocTs n3mepenuii. MexxayHapoiHas cUCTeMa €uHHI

EcTecTBeHHO-HAYYHBbIN METO/X MO3HAHUS

Kak ¢usuka m apyrue ecTecCTBEeHHbIE HayKH M3y4aroT mpupoay. Ecrect-
BEHHO-HAYYHBII METO]I MO3HAHUS: HAOJIIOICHNE, TOCTAHOBKA HAYYHOTO BOTPO-
ca, BBIJIBIKEHUE TUIIOTE3, SKCIIEPUMEHT TI0 TTPOBEPKE THUIOTE3, OOBSICHEHHE Ha-
omomaemoro sBienus. Onrcanue GU3NIeCKUX SBJICHUHA C TTOMOIIBIO MOJIeTIeH
JlaGopaTopHbie paGoThI M ONBITHI '
OmnpenenexHue UEHbI IeIEeHUs IKaJIbl U3MEPUTEILHOTO prudopa
N3mepenune paccToaHui
N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea
Ornpenenenue pa3MePOB MaJbIX TEJ
N3mepenne TemnepaTypbl TPy NOMOIIM KHIKOCTHOTO TEPMOMETPA U
JaTYuKa TEMIIEPATYPbI
[IpoBeneHue uccnenoBaHus N0 NPOBEPKE TUIOTE3BI: JATBHOCTh MOJIETA
MIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIBITIE, YeM OOJIBIIE BHICOTA
IyCcKa

Nh W=

o

Pa3nen «IlepBoHayanbHble CBeeHHs 0 CTPOEHUHU BelIeCTBA»

CrtpoeHue BemecTBa

ATOMBI ¥ MOJIEKYJIBI, BX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTpOCHHE BEIECTBA

10 M3yyeHne TemaTtmyeckoro pasgena «PaboTa M MOLLHOCTb. dHeprua» npeaycmaTpuBaeTca Ha 4-om rog
obyyeHna Ha yposHe 00O, yTo obecneymBaeT BO3MONKHOCTb YBE/MYEHUA Y4eOHOro BPEMEHU Ha U3y4yeHue
maTtepurana no npeacraBAeHHbIM TEMAaTUYECKUM pasgenam.

" 34ecb U fanee NPUBOAMUTCA PaCUMPEHHbIV NepeyeHb 1abopaTopHbIX PaboT, U3 KOTOPOFo yunTeNb genaet
BbI6OP MO CBOEMY YCMOTPEHMIO.



JIBMKeHHMe M B3aUMOJAEHCTBHE YAaCTHI BelleCTBA
JIBr>keHue yacTull BemecTBa. CBA3b CKOPOCTH JIBUKEHUSI YACTHUIL C TEM-
nepatypoit. bpoyHnosckoe aswxkenue. Juddysus. BzaumonelictBue yactuil Be-
LIECTBA: NPUTSHKEHUE U OTTAJIKUBAHUE
ArperatHsblie COCTOSIHMS BelIeCTBA
ArperaTHbple COCTOSIHHSI BEILIECTBA: CTPOCHHUE ra30B, XKUIAKOCTEW U TBEp-
JBIX (KpUCTAJUIMYECKHUX ) TeN. B3auMOCBsI3b MeXAy CBOMCTBAMHU BEIIECTB B pa3-
HBIX arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. Oco-
OEHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
JlaGopaTopHbie paGoThI U ONBITHI
1. Ouenka quameTpa aToMa METOJIOM PAJIOB (C UCTIOIB30BaHUEM
dotorpaduii)
2. OnbIThI 10 HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B
3. OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS

Pasznen «/IBr:keHre U1 B3aMMOIeUCTBHE TeJ»
MexaHnudeckoe IBHKEHHE
Mexannueckoe OBWKEHHE. PaBHOMEpPHOE M HEPABHOMEPHOE IBHKCHHE.
Ckopoctb. CpenHsiss CKOpOCTh NPU HEPABHOMEPHOM JBMXKEHUH. PacuéTr mytu u
BPEMEHU JBUKECHHS
HNuepuus, Macca, IIIOTHOCTD
SBnennie nHepuuu. 3aKOH UHEPIMU. B3aumopaeiicTBue Ten Kak MpUYMHA
M3MEHEHHUsI CKOPOCTHU JBUXKEHUS Teld. Macca kak Mepa uHepTHocTH Tena. [1moT-
HOCTH BerecTBa. CBsA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIC 00BhEMA
BEIIECTBA
Cuaa. Buasl cui
Cuita kak XapakTepHCTHKA B3auMoAeucTBus Tell. Cuja yrnpyroctu u 3a-
kOoH ['yka. M3mMepeHne CHilbl ¢ TOMOIIBI0 JUHAMOMETPA. SIBIE€HUE TATOTEHUS U
cuna Tsbkectd. Cuna TSHKECTHM Ha ApYyrux IuiaHerax. Bec tema. HeBecomocCTs.
CroxxeHue cui, HampaBJICHHBIX MO OAHOM HpsiMOi. PaBHOJEWCTByIOIIast CUJL.
Cuina TpeHus. TpeHue CKOJIbKEHHSI U TPEHUE MOKOsl. TpeHnue B MpUpOJE U TEX-
HUKE
JlabopaTopHbie padOThHI U ONBITHI
1. Onpenenenue CKOPOCTH PaBHOMEPHOI'O JBUKEHUS (IIApUKa B JKUJIKOCTH,
MOJIEIIN AIEKTPUIECKOTO aBTOMOOMJIS | T.11.)
2. Omnpenenenve cpeaHeld CKOPOCTU CKOJBXKEHMsI Opycka WM IIapHKa 0
HAKJIOHHOM IUIOCKOCTH
Onpenenenue MIOTHOCTU TBEPAOTO Tea
4. OmnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh paCTOKeHUS (AedopMarivi)
NPY>KUHBI OT MPUII0KEHHON CUIIBI
5. OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHHUS CKOJIBXKEHHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS MOBEPXHOCTEM

(O8]

Paznen «/[aBjieHne TBEPABIX TeJl, J)KUAKOCTEH U ra3oB)
HaByaenue. Ilepenaya naBjaeHusi TBEPALIMHU TeJIAMU, )KUAKOCTAMHU U
razamMu



HNasnenune. CriocoObl YMEHBINICHUS W YBEIWYEHUs NaBiieHus. JlaBrmeHue
raza. 3aBUCUMOCTh JIaBJIeHUs ra3a oT o0ObéMa u Temneparypsl. I[lepenaya nas-
JIEHUsI TBEPABIMHU TEIaMU, KUIKOCTSIMU U ra3amu. 3akoH llackans. ITneBmaTu-
YECKHE MAIIUHBI

JlaBJieHME KUAKOCTH

3aBUCUMOCTH JAaBJICHUS KUAKOCTH OT TIyOUHBI MOTpYyKeHus. ['uapocra-
Tryeckuii napagokc. Cooburaroniuecs: cocyasl. ['uapapnuyeckue MexXaHu3Mbl

AtMmoc(epHoe 1aBieHne

ATtMmocdepa 3eman u atMocdepHoe naBieHue. [I[pudnHbl cyliecTBOBaHuUs
BO3aymHONW oOonouku 3emun. OnbiT Toppuuennu. M3mepenue atMochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC()EPHOTO JaBIEHUS OT BHICOTHI HAJI YPOBHEM MO-
ps. [Ipubops! At u3MepeHus: arMocepHOro AaBJICHUS

JleiicTBHE JKUAKOCTH M I'a3a HA MOIPYKEHHOE B HUX TeEJIO

JlelicTBHE )KUIAKOCTH U Ta3a Ha IIOIPYKEHHOE B HUX TEJ0. BeITalKuBaro-
nias (apxumenoBa) cuia. 3akon Apxumena. [InaBanue ten. BozayxomnaBanue

JlabopaTopHbie padOTHI U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00BbEMA MOrPpYyKEHHOM B

KUJKOCTh YaCTH TeJa

2. OmnpenenieHHe BBITAIKUABAIOIIEH CHIIBI, ICMCTBYIOIIEH Ha TEJO, IOTPY-
XKEHHOE B JKHUJIKOCTh

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOUIEH CUJIBI, IEUCTBYIOLIEH HA Te-
JI0 B )KMAKOCTH, OT MAacChl Tena

4. OnpIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITATKUBAIOIIECH CUIIbI, AEH-

CTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BhEMA MOTPYKEHHON B KHUIKOCTh

YaCTH TEJA U OT IIOTHOCTH KUIKOCTH.

5. KoHctpynpoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKH U ONpeaee-

HHE €€ TPY30M0AbEMHOCTH

Buowt oesmenvnocmu ooyuarowuxcs:
— 00BsicHeHHe u3ndecKkux sBjaeHun (auddysus, 6obias CKUMaeMOCTh Ta30B,
Mayasi CAXMMAEMOCTh JKUJKOCTEH U TBEPJBIX TEJ, pPABHOMEPHOE U HEpaBHOMEP-
HOE JIBM)KCHHE, MHEPIIUs, BCEMUPHOE TATOTCHUE, aTMOC(HEpPHOE aBlIeHUE, aB-
JICHHE XUJKOCTEH, Ta30B M TBEPJBIX TN, IJAaBAaHUE TEJ, BO3IYyXOIUIABaHHE U
ap.);
— TEpeBOJ] €AWHUI] W3MEPECHHS (DU3UYECKUX BEIWYUH B KpPaTHBIC W JOJIbHBIE
¢ TMHHUIIBL;
— BBINOJIHEHUE PACUYETOB, OMBITOB U HKCIIEPUMEHTOB (B COOTBETCTBHH C COJIEP-
XKaHUeM J1abopaTOpHBIX paboT U MPOTrPAMMHBIX TEM);
— WITIOCTPUPOBAHKE M3YYaeMbIX (PM3UYECKUX SBIICHUN TPUMEPAMH U3 TTPAKTHU-
KU U JIp.
TemaTuuyeckasi 4 TEPMUHOJIOTHYECKAS JTEKCHKA
Cnoea u cnosocowemarnus

ArperaTHoe COCTOSIHUE BEIECTBa, apeoMeTp, Apxumes, ApXuMea0Ba Cu-
7a, atMocdepa, aTMocepHoe TaBICHHE, aTOM, a’pocTaT, OapoMeETp-aHEPOUI,
omox, bpoyH, bpoyHoBckasi gactuiia, bpoyHOBCKOEe ABMKEHHE, BaTEpIUHUS,
BaTT, BEKTOpHAs BeIM4nHA, BeHepa, Bec Tena, BEImEeCTBO, B3aUMOICHCTBHE Tell,



BOJIOM3MEIICHUE CYJIHA, BPEMS JBUKEHUS, BCEMUPHOE TITOTEHHUE, BHICOTOMETD,
BbITAIKMBatoMas cuna, ['arapun FO.A., ra3, I'anuneil, rupaBIndecKuil mpecc,
T'UIPABINYECKUN MapaJoKe, TUnoTe3a, I'yk, naBnenue (ra3a, UAaKOCTH, TBEPIO-
ro tena), Jlemokput, aedopmarus, 1K0yJb, TMHaAMOMETp, Tuddy3us, eTUHUIA
(bu3MYecKO BEIMYUHBI, KUAKOCTh, 3aKOH (Apxumena, ['yka, [Tackans), 3ems,
U3MepeHue, MHepLus, KuHeTuueckas sHeprus, kometa, Koponés C.I1., koapdu-
IUEHT TOJIE3HOTO JAeicTBUs, kpuctaiu, JleonoB A.A., JlomonocoB M.B., nyHa,
Makcsemn, manomeTp, Mapc, macca Tena, Marepusi, Mepkypuid, METEOPUT, Me-
XaHU4ecKas paboTa, MEXaHUIECKOE JBIKEHUE, MOJIEKYJla, MOMEHT CHJIbI, MOTII-
HOCTh, HEBECOMOCTh, HEIMOJABUKHBIA OJIOK, HEPAaBHOMEPHOE IBWIKEHUE, HEYC-
TOMYMBOE paBHOBecue, HbIOTOH, OMBIT, OTHOCUTENBHOCTh JBUKEHHS, OTTAJIKHU-
BaHue MoJekyn, [lackanb, miaBaHue Tej, MJIAHETHI-TUTAHTbI, MIAHETHl 3€MHOM
TPYIIIIBI, TUIEYO CUJIBI, TFIOTHOCTD, MTOTPENTHOCTh U3MEPEHUH, TTOABUKHBIN OJIOK,
NOJIIMUITHUK, TOJe3Has paboTa, mojiHasg paboTa, MOPUIHEBOM HACOC, MOTEHIU-
anbHas YHEPrUs, IPABUIO MOMEHTOB, IPUTSHKEHNUE MOJIEKYJI, PABHOBECHE pblYa-
ra, paBHOMEPHOE JIBI)KEHHE, PTYTHBII OapoMeTp, pbluar, CeKyHa, cuia (Tpe-
HUS, TIOKOSI, TSKECTH, YIPYTOCTH), CKaIsIpHAsl BEJIMYMHA, CMAYMBAHUE, CPEIIHSI
CKOpOCTb, CTaTHKA, CTPATOCTAT, TBEPAOE TENO, TOppUUEILIN, TPACKTOPHS, TpeE-
HUE Ka4eHUs, MTOKOs, CKOJIbKEHHUS, YCTOMYMBOE paBHOBECUE, (prU3nyeckas Beu-
yuHa (Teopus), GU3UIecKoe Teo (SBJIEHUE), [ICHA JCJICHHS, LICHTP TAKECTU Te-
na, [{uonkoBckuii K.D., 31€KTpOHHBIH MHKPOCKOI, SHEPIHs, TAJOH MAacCCHhl,
FOnurep.

®Dpa3zvl

JIroObie mpeBpareHus: BENeCTBAa WM MPOSBICHUS €r0 CBOWCTB, MPOHCXO-
nste 6€3 M3MEHEHHsI COCTaBa BEIeCTBA, Ha3bIBAIOT (DU3MUYECKUMU SBIICHUSIMH.

S Hamé€n u 3anucall HECKOJIbKO MOCJIOBUIL M MOTOBOPOK, B KOTOPBIX YIIOMHU-
HAKOTCSl CTAPUHHBIE MEPBI JJIMHBI U MACCHI.

S wu3Mepun NUHEHKOW C MUJUIMMETPOBBIMU JEJICHUSMU JUIMHY U IIUPUHY
y4yeOHHUKa, a pe3ybTaThl 3aMKcal ¢ y4€TOM MOTPEIIHOCTH U3MEPEHUS.

KuakocTu Jerko MEHSIIOT CBOIO (DOPMY, HO COXPAHSIIOT O0BEM.

CHauvasia Mbl HaJUJIM BOAY B CTaKaHbl: B OJIMH — XOJIOJAHYIO, @ BO BTOPOU —
Témyto. [locne 3Toro Ml OMyCTWIM B CTaKaHbl KPUCTAIUIMKU MApPTaHLIOBKUA U
cTau HAOIIOJIATh 3 MPOUCXOASIINM SIBJICHUEM.

Mp5b1 cMOYMIHM OJTMH JUCT OyMaru pacTUTEIHLHBIM MAacCJIOM, a APYTOl — BOJIOH.
OTH AUCTOYKH MBI IPHIIOKIIIH IPYT APYTY. JINCTHI OyMaru He CIUTLIUCH.

Bce BeliecTBa COCTOST U3 MEJIbUAMIIIMX YACTHUIL: ATOMOB, MOJIEKYJI, HOHOB.

YacTulbl BelllecTBa HAXOASITCSl B HEMPEPHIBHOM Xa0TUYECKOM JIBUKEHUMU.

Mexy MoJieKyJlaMH BeEIeCTBa CYIIECTBYET B3aWMOJICHCTBUE: B3aMMHOE
MPUTSHKEHUE U OTTAJIKUBAHUE.

Ecnu Ha Teno He ACUCTBYIOT IPYTHE TENa, TO OHO HAXOIUTCS B MOKOE WIIU
JNBH>KETCS C TOCTOSIHHOM CKOPOCTBIO.

Maccoit Tena Ha3bIBalOT (PU3NYECKYIO BEIMYMHY, KOTOpas SIBISETCS MEpOil
WHEPTHOCTH TeNa.

[110THOCTHIO Ha3bIBAIOT (PU3MUECKYIO BEIMYHMHY, KOTOpas paBHa OTHOIIE-
HUIO MACChI TeJa K €ro 00bEMY.

Hedopmarus — 310 Mr0060e n3mMeHeHrue GopMbl U pazMepa Tea.



Cuna ynpyroctu — 310 cuia, KOTOpas BO3HUKAET B TEJE B PE3yJbTaTe €ro
nedpopMaluu U CTPEMUTCSI BEPHYTH TEJIO B UCXOAHOE TIOJIOKEHUE.

Macca Tena 3aBUCHT OT pa3MEPOB U BEILIECTBA, U3 KOTOPBIX COCTOUT TEJIO.

S nmpuBeny npuMephl, MOKa3bIBAIOIIHME, YTO ACWCTBUE CHUJIBI 3aBUCHUT OT
IUIOIIAH OIOPBI, HA KOTOPYIO 3Ta CHJIA JEHCTBYET.

51 Ha30BY €IMHMIIBI JABJICHUS.

Bv1600b1

Bcé€, u3 uwero cocrosT ¢uznueckue Tena, Ha3bIBAIOT BellecTBOM. JKereso,
Me€Jlb, PE3UHA, BO3YyX, BOJA — BCE OTO pas3Hble BemecTBa. Boxa — 310 BemecTso,
Karisi BOAbI — (PU3UUECKOe TeJO0, aIIOMUHUN — BEIIECTBO, AIFOMUHUEBAS JIOKKA
— (usmueckoe Teno. BemecTBo — 3T0 0JIMH U3 BUIOB MaTepuu. Marepuel Ha3bi-
BaIOT BCE, YTO CyLIECTBYET BO BcCeneHHOM HE3aBMCMMO OT HALIETO CO3HAHMS:
KUBOTHBIE, paCTeHUsI, HEOECHbIE TeNa U T. 1.

B texHuke, ObITY, IpU U3y4YEeHUU (PU3NUYECKUX BEIMUYUH HEPEIKO HYKHO BbI-
IIOJIHATH pa3Hble u3MepeHus. Hanpumep, npu U3ydyeHnH najeHus Tena Haao u3-
MEPHUTh BBICOTY, C KOTOPOM OHO IAJAET, €r0 MACCy, CKOPOCTh, BpEMs NaJCHUS.
Bricoty, mMaccy, cKopocTb, BpeMsl Ha3bIBAlOT (U3MdYecKUMU BeauuuHamu. Ou-
3UYECKYI0 BEJIMYMHY MOXXHO M3MEpUTh. M3MepuTh Kakyro-HUOYAb BEIUUUHY —
3TO 03HAYAET CPABHUTH €€ C OJJHOPOJHON BEIMUMHOM, IPUHATOMN 32 CAUHULLY.

B ¢u3uke nomyckaeMyro Nnpu U3MEPEHUH HETOYHOCTh HA3BIBAIOT IMOTPEIl-
HOCThIO u3MepeHuil. [lorpemHocTs n3MepeHnss He MOXKET ObITh OOJIbINE IIEHBI
JIEJICHUS IIKAJIbl K3MEPUTEIHLHOTO MpHOOopa.

B kypce ¢usuku m3yuaror Qu3MUecKHe SIBICHUSA, KOTOpPbIE MPOUCXOIAT B
okpyxaromem Mupe. s onucanus GU3NYECKUX SIBICHUN HCTHOJIb3YIOT CIIELHU-
anpHble TepMUHBL. Hanpumep, Mmatepust, pusndeckoe Teno, BEmeCcTBO.

[Tpu u3yuenun (u3NUECKUX SBICHUN MPOBOAIT HAOMIOACHMS, ONBITHL. [lo-
CJIE ATOrO BBIABUTAIOT TUNOTE3bl. VX mpoBepsoT skcriepuMeHToM. Ha ocHOBe
IIOJIYYECHHBIX PE3yJIbTaTOB JEIA0T BBIBOJBI U CO3/1AI0T TEOPUIO U3Y4aeMOIO sIB-
JeHMsI, OOBEIUHSIIONIYIO OTAEIbHbIE 3aKOHBI. [Ipy momMomu crnenuanbHbIX IpU-
OOpOB BO BpeMs HKCIIEPUMEHTA U3MEPAIOT (pu3ndeckue BenuuuHsbl. [Ipu n3me-
peHuM (pU3NYECKUX BEJIIMYMH JOIYCKAETCsl MOIPEUIHOCTh MU3MEPEHHUS. JTO OIl-
penesE€HHast HETOYHOCTh, KOTOPYIO HAJI0 YYUTHIBATh.

8 KUIIACC
(4-i1 rox 00y4enusi Ha ypoBHe O00)

Pasznen «PadoTa 1 MOIIHOCTB. JHEPrus»

PabGora u MmomHoOCTH

Mexannueckasi pabota. MoHocTh

IIpocTbie MexaHU3MBI

[IpocTbie MeXxaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. lIpaBumio
paBHOBecusl pbryara. [IpumeHneHnue npaBuia paBHOBECHs pblyara K OJOKy. «30-
notoe npaBwiio» Mexanuku. KIIJI mpocTeix Mexanu3MoB. [IpocTeie MeXaHU3MBbI
B OBITY M TEXHUKE. PpIuaru B Tese yenoBeka

Mexannyeckasi JHeprus



Kunernueckas u noreHuuanbHas 3Heprus. lIpeBpamienue omHOro Buaa
MEXaHUYECKON IHEPTUM B APYroil. 3aKOH COXPAHEHHSI U U3MEHEHUs DHEPIUU B
MEXaHHKE

JlabopaTopHbie padoOThHI U ONBITHI

1. Onpenenenve pabOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM JABUKEHUU Tela

110 TOPU3OHTAIBHON MMOBEPXHOCTH

2. UccnenoBanue yclioBHil paBHOBECHS pblyara
N3mepenne KII/] HakIOHHON INIOCKOCTH
4. N3yueHune 3aKk0OHa COXPAHEHUS] MEXAHUYECKOW SHEPTHH

(O8]

Pa3nen «TemnaoBble sIBJIeHUS»
CTpoeHue 1 CBOCTBA BelleCTBA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BeliecTBa. Macca u pazMepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU Teopur. Mojaenu TBEp0-
ro, >KHJKOTO M Ta3000pa3HOro COCTOSHUN BemlecTBa. Kpucraminueckue u
amopdHbie TBEpbIe Tena. OObICHEHNE CBOMCTB ra3oB, KUIKOCTEH M TBEPIBIX
T€JI HA OCHOBE IMOJIOKECHUN MOJICKYJISIPHO-KMHETUYECKOU Teopun. CMauuBaHue
Y KallWUIAPHBIC SIBJICHUS. TeIIOBOE paCIIMPEHNUE U CKATHUE
TenuioBble MpoLECCHI
Temmneparypa. CBs3b TeMOepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS
yactull. BuyTpenssis sHeprus. CiocoObl U3MEHEHUs BHYTPEHHEN DHEPTUU: Te-
rionepeaya M CoBepIIeHne padoThl. Buasl Teruionepemadu: TETUIONPOBO/I-
HOCTb, KOHBEKLHS, U3ydeHne. KonnmuecTBo TEIIOThI. Y AenbHas TEMIOEMKOCTh
BelecTBa. TermIoo0MeH 1 TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OajaH-
ca. [InaBienue u OTBEpAEBAHNE KPUCTAUNIMYECKUX BEIIECTB. Y A€NbHAS TEMJI0TA
nasieHus. [lapoobpasoBanue u kouaeHcauus. Ucnapenue. Kunenue. VY nenn-
Has TeIioTa rmapooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATyphbl KUIIEHUSI OT aTMO-
chepHoro ngaBieHus. Bia)xHOCTh BO3yxa. DHEPTUsl TOIUIMBA. Y IeJIbHAS TETLIO-
Ta cropanus. [Ipunaiumnel padoTel TemioBbix apurateneit. KII/ TenmoBoro asu-
ratend. TenaoBble IBUTATENN U 3alllMTa OKPY’KAIOIIEH cpelbl. 3aKOH COXpaHe-
HUS ¥ TIPEBPAIICHUS SHEPTUU B MEXAHUUECKHUX U TEIMJIOBBIX IIpoIeccax
JlabopaTopHbie padoThHI U ONBITHI
. OnBITBI IO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSKCHHS
. OnbIThI O BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WIIM caxapa
3. OneITl MO HAOIIOJAEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPBIX TEII
4. OmnpeneneHue JaBlICHUS BO3IyXa B OAJUIOHE IIMPHUIIA
. OnBITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb JIABIICHUS BO3yXa OT €r0 00b-
€Ma M HarpeBaHUs WA OXJIAXKICHUS
6. IIpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPhI
7. HaOmroneHue U3MEHEHUSI BHYTPEHHEN dHEPTUU Teja B pe3ysibTaTe TEIIo-
nepeayu U paboThl BHEIIHUX CHJT
8. WccnenoBanue siBICHUS TEIJI000OMEHA MPU CMEIIMBAHUM XOJIOJHOM U To-
psiYer BOIBI
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9. OnpeneneHre KOMMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJIOM MPHU TETI000-
MEHE C HarpeThIM METAJTHYECKUM ITUITUHIPOM

10.0Onpenenenue yaeapHOM TENIOEMKOCTH BEIIECTBA

11.WccnenoBanue mporecca UCImapeHus

12.0npenenenne OTHOCUTENBLHOM BIaKHOCTH BO3/1yXa

13.0npenenenue yaeabHOU TEMIOTHI MJIABJICHUS Jb1a

Pazzie «JJIeKTpHYecKHe H MATHUTHBIC SIBJICHUS»
JJIeKTpHYecKHe 3apsiAbl. 3apsizKeHHbIE TeJIa U UX B3auMOJelcTBHe
Onextpuzanms Teil. J[Ba poaa 3JeKTpUYECKUX 3apsioB. BzaumoneiicTBue
3apsbKeHHbIX Tell. 3akoH Kynona. Dnektpuueckoe nosne. [IpuHnun cynepnosu-
LU AJIEKTpUUECKUX nojeil. Hocurenu anekTpuueckux 3apsioB. DJIE€MEHTapHbIM
anexktpuueckuit 3apsan. Crpoenue aroma. [IpoBOAHUKHM U TUAIEKTPUKHU. 3aKOH
COXpPAHEHUS AIEKTPUUYECKOTO 3aps/ia
IToCTOAHHBIN 3IeKTPUYECKUM ToK "’
DIEKTPUYECKUN TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUUYECKOrO TOKA.
W cTOYHMKN MOCTOSIHHOTO TOKa. [[eHCTBUSA 3JIEKTpUYECKOro TOKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUYECKUNA TOK B KUJIKOCTAX U ra3zax. DIeKTpu-
yeckas nenb. Cuna Toka. Dnekrpuueckoe HamnpspkeHue. CONpOTUBIEHHE TMPO-
BOJIHUKA. Y IEIbHOE CONPOTUBIICHUE BEIIECTBA. 3aKOH OMa 1Sl ydyacTKa LEMH.
JlaGopaTopHbie paGoThI U ONBITHI
1. OnbITel MO HAOMIOAEHUIO AJIEKTPU3ALMU TN WHIAYKIIMEH W MPHU COIpPH-
KOCHOBEHUU
HccnenoBanue OEHCTBUS AIEKTPUYECKOrO IMOJS HA MPOBOJHUKH U /M-
AIIEKTPUKHU
COopka 1 mpoBepka pabOTHI IEKTPUUIECKOH MU TOCTOSTHHOTO TOKa
N3mepeHne U peryJImpoBaHUE CUJIbI TOKA
N3mepeHne U peryImpoBaHUE HAIPSKEHUS
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOP, OT
CONIPOTHBJIEHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE
7. OnbIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTD AJIEKTPUUYECKOTO COIPOTHUBIIE-
HUS IPOBOJHUKA OT €r0 JUJIMHBI, IUIOLIAAH MMONEPEYHOTO CEYEHUS U MaTe-
puaia

N
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Buowt desmenvnocmu ob6yuarowuxcs:
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MpofoNKeHne M3y4eHUs maTtepuana no AaHHOMY pasgeny npeaycmaTpuBaeTcs Ha ciedylolem roay

obyyeHus.

B M3yyeHne maTepunana no teme «MOCTOAHHBIN SNEKTPUYECKMI TOK» HauyMHAeTcA Ha 4-om rog obyyeHusa u
npoAosirKaetca Ha 5-oT rogy obydyeHua Ha ypoBHe OOO. Ha 4-om rogy oby4yeHua Ha M3yyeHUE BbIHOCUTCSA
cneayroWnin maTepuan: «DNEKTPUYECKUIA TOK. YC/NI0BUA CyLLEeCTBOBAHMA 3/1EKTPUYECKOrO TOKA. MCTOYHMKMK
NOCTOSHHOTO TOKa. [leCTBUA SINEKTPUYECKOTO TOKa (TenI0BOe, XMMUYECKOE, MarHUTHOE). INEKTPUYECKUI TOK B
MKUOKOCTAX W rasax. JnekTpuyeckaa uenb. Cuna ToKa. DNeKTpuyeckoe HanpaxeHue. ConpoTusieHUe
NPOBOAHMKa. YaesbHOe COnpoTMBAeHUe BewecTBa. 3akoH Oma Ans yyacTka uenu». Ha 5-om rogy obyyeHus Ha
M3ydeHMe BbIHOCUTCA C/ledylownn  maTepuman: «llocnegoBatenbHoe W MapanfefnbHoe CoeAnHeHMe
NpoBoAHMKOB. PaboTa M MOLWHOCTb 3/1eKTPUYECKOro ToKa. 3akoH [koyna—/leHua. D1eKTponposBogKa W
noTpebuTenu anekTpmuYeckomn sHeprum B 661Ty. KOpoTKoe 3amblikaHuey.



— oOBsicHeHHE (MBUYECKUX SBJICHHUM (DJIEKTpHU3AIUs TEJ, HarpeBaHUE
IIPOBOJTHUKOB AJIEKTPUUECKUM TOKOM, SJIEKTPUUYECKUN TOK B METailJlaX, KOHBEK-
1Us1, U3ITy4YEHHE, TEeTJIONPOBOIHOCTD U JP.);

— U3MEpPEHUE TEeMIIepaTyphl, KOJUYECTBA TEIJIOTHI, YACIbHON TEIIOEMKO-
CTH BEILECTBA, YACIbHOW TEIUIOTH IUJIABJICHUS BEIIECTBA, YJEIbHON TEIUIOTHI
napooOpa3oBaHus, BIAKHOCTU BO3/lyXa U JIp.;

— BBITNIOJIHEHUE PACUYETOB, OMBITOB U IKCIEPUMEHTOB (B COOTBETCTBUU C
cozepxaHueM J1ab0opaTopHBIX PabOT M MPOTPAMMHBIX TEM);

— WUTIOCTPUPOBAHUE M3Y4YaeMbIX (DM3UYECKUX SBICHUNA TPUMEPAMH W3
MPAKTUKH | JIp.

TemaTuyeckasi H TEPMUHOJIOTHYECKAS JTEKCHKA
Cnosa u cnosocouemanusi

ArperaTtHbie COCTOSIHMSI BEIIECTBA, B3aWMOJICHCTBUEC 3apsHKCHHBIX TeEJ,
BJIQXKHOCTh BO3/yXa, BHYTPEHHSsSI 3HEprus, rpaduk, IBUraTeilb BHYTPEHHETO
CropaHus, JeJIMMOCTh JIEKTPUYECKOTO 3aps/ia, €AUMHUIIbI KOJIHMYECTBa TEIJIOTHI,
€IMHUIIBI MOIIIHOCTH, €IMHULIBI pa0OThI, 3aKOH, «30JI0TOE MPABUIIO» MEXAHUKH,
U3JIy4eHHe, HUCHApeHHUe, HCIOIb30BaHHWE MPOCTHIX MEXaHU3MOB, HCTOYHUKH
AIEKTPUUECKOTO0 TOKA, KUIIEHUE, KOJIUYECTBO TEIUJIOThI, KOHBEKIIMS, KOHJEHCAa-
s mnapa, kodpdunuent nonesHoro aeiictus (KII/[) mexanuzma, mexaHuye-
cKasi paboTa, MeXaHW4YecKue (TEIJIOBbIE) MPOLIECCHl, MOMEHT CHJIbI, MOIIHOCTD,
OXJIAXK/ICHHE, TTap (HACHIIIICHHBINA, HEHACKIIIICHHBIN), TapoBasi TypOWHa, IJIaBJie-
HUEe (OTBEp/ACBaHUE) KPUCTAJUIMUECKUX Tell, MOTJIONICHUE SHEPTUH, MpeBpalle-
HUE OJHOTO BHJA MEXAHMYECKOW SHEPTHH B JPYTrOW, MPOBOJHUKHU (TIOTYMPO-
BOJHUKU, HEMPOBOJHUKH) DJIEKTPUUECTBA, MPOCTHIE MEXAHU3MbI, PAaBHOBECHE
CHWJI Ha pblvare, pacyéT KOJUYECTBA TEIUIOTHI, phlUar, CTPOCHHE aTOMOB, TEMIIE-
paTypa, TETUIOBOE ABUKEHUE, TETUIOBBIC SIBJICHUS, TETUIONIPOBOIHOCTb, YACIbHASL
TEMJI0EMKOCTb, YAEJbHAs TEIIoTa mapooOpa3oBaHus (KOHJEHCALMU), YAeIbHAs
TEIJIOTa cropanus (IJIaBJIEHUs), YCIOBUS PABHOBECHUS TeJl, IEHTP TSHKECTU Tea,
AIIEKTPU3ALUS Tell, SJIEKTPUUECKas 1eMb, MIEKTPUUECKUE SBIICHUS, dJIEKTpUYE-
CKMM TOK, AJICKTPHUUECKOE TMOJIe, AJIEKTPOH, 3JIEKTPOCKON, IHEprusi (MOTEHIU-
aJibHAas, KHHETUYECKasi ), SHEPTusl TOIIMBA.

Dpas3vi

BHyTpeHHsq sHEprus Tena He 3aBUCUT OT €ro0 MEXaHUYECKOIro JBUYKEHUS
Y TIOJIOKCHUSI OTHOCUTENBHO JIPYTUX TEIL.

M1 paccyxaanu 0 TOM, KaKue MPEBPAIICHHsS] YHEPTUHA TPOUCXOJIAT MPHU
noIbEME 1Iapa U MpH ero MaJeHHH.

Sl 3ammcan OTBET HAa BOMPOC O TOM, KaKyl0 SHEPTUIO Ha3bIBAIOT BHYTPEH-
HEU DHEprueH Tena.

S MoTy OTBETHTH Ha BOTIPOC O TOM, KAKUMHU BHJIAMH SHEPTHH O0IaTar0T
MOJIEKYJIbI BEIIECTBA BCJIEACTBUE CBOETO JABUKECHUS.

Termonepenada — 3T0 mpolecc U3MEHEHUs] BHYTpEHHEW 3Hepruu 0e3 co-
BepIICHUS padOThI HAJ[ TEJIOM UJIM CAMHUM TEJIOM.

TernnonpoBOIHOCT — 3TO SIBJICHUE Mepeaydl BHYTPEHHEH SHEPruu OT
OJIHOM YacTu Tesa K APYrod WM OT OJHOTO Tella K APYroMy MpU UX HEMOCpe-
CTBEHHOM KOHTAKTe.

51 00BsiCHIO, KaK Ha OTbITE NTOKA3aTh Mepedyady dHEPTruu U3ITy4eHHUEM.



5l Mory OTBETHTH Ha BOIIPOC O TOM, KaKME€ Teja JIy4ylle, a KaKue XyxKe
MOTJIOLIAIOT SHEPTUIO U3ITyUYCHUSI.

KosnuecTBO TEIIIOTHI — 3TO 3HEPrusi, KOTOPYIO MOJYy4aeT WIIA TEPSET Te-
JIO IPH TEIIONEepeaye.

[TapooOpa3zoBanue — 3TO MEpPexo]i BEUIECTBA M3 KUJKOIO COCTOSHUS B
nap.

Hcnapenue — 310 mapooOpa3oBaHUE, MPOUCXOASAIIEE C IMOBEPXHOCTU
KHUJIKOCTH.

Konpencanus — 310 npespaiieHue napa B KUIKOCTb.

TemnoBo#i nBUTaTENh — 3TO MAaIlIMHA, KOTOPas MpeodpazyeT BHYTPEHHIOO
HHEPIUIO TOIJIMBA B MEXaHUYECKYIO SJHEPTHIO.

51 oTBe4yy Ha BOIIPOC O TOM, KaKue JABa POJA IEKTPUUYECKUX 3apsA0B Cy-
LIECTBYIOT B IPUPOJIE.

MBI y3HanM, Kak B3auMOJEHCTBYIOT T€Jla, UMEIOIIUE 3apsapl OJHOTO 3HA-
Ka U pa3HOTO 3HaKa.

Bv1600b1

VYaenbHas TEMIOEMKOCTh BEIIECTBA — 3TO (PU3MYECKAs] BEITUYMHA, YHC-
JIEHHO paBHAasl KOJIMYECTBY TEIIOTHI, KOTOPOE HEOOXOIUMO MepeaTh Tely Mac-
coil 1 kusorpaMm Jyist TOro, 4YToObl €ro TeMreparypa Uu3MeHuIach Ha 1 rpamayc
Lenbcus.

MsI caenanu BbIBOA O TOM, YTO YJIEJIbHAs TEIUIOTA CTOPAHUS TOIUIMBA —
3TO (pu3MYecKas BeIMYMHA, TTOKA3bIBAIOIIAs], KAKOE KOJUYECTBO TEIJIOTHI BbIjIE-
JSI€TCS IPH MOJTHOM CTOPAaHHMM TOILIMBA Maccoi 1 kumorpamm.

IInaBieHre — 3TO MepexoA BEIIECTBA U3 TBEPAOTO COCTOSIHUA B JKUIKOE.
Uro0Obl pacmiaBuTh TEJIO, €r0 HAJIO0 HArpeTh A0 ONPEACNICHHOW TeMIEepaTyphl.
Temmeparypa IuiaBieHusl BEIIECTBA — 3TO TakKas TEMIIEpATypa, NPU KOTOPOU
BEILIECTBO IJIABUTCA.

[TapooGpazoBanue — 3TO sIBJICHUE MPEBPAIICHUS KUIKOCTU B nap. Ectp 2
croco0a nepexojia KUJIKOCTA B ra3000pa3HOE COCTOSIHUE: MCIapeHHe U Kulle-
HUE.

Hacelennslid map — 3To nap, KOTOPbIil HAXOAUTCS B TUHAMUYECKOM PaB-
HOBECHM CO CBOEHU JKHUJKOCTBIO. EClIM B MPOCTPAHCTBE, COJEPKALIEM Iapyl Ka-
KOM-TM00 KUAKOCTH, MOXKET MPOUCXOAUTH JalibHENIIee UCTIapeHUe ITOU KUI-
KOCTH, TO I1ap, HAXOIAIIHANCS B 3TOM IIPOCTPAHCTBE — HEHACHIIICHHBIN.

Temmeparypa KUIIEHHsI — 3TO TEMIIEPATypa, IIPU KOTOPOM KUIKOCTb KH-
nuT. Bo Bpems KuIeHus: Temreparypa *KUIKOCTH HE MEHSIETCS.

VYaenpHas TeJoTa IMjaBieHUs — 3TO (pusmdeckas BeanunHa. OHa MOKa-
3bIBAET, KAKOE KOJIMYECTBO TEIUIOTHI HAJ0 3aTpPaTUTh JUIs IUIaBieHus | Kuio-
rpaMMa KpUCTaJUIMYE€CKOTO BEIIECTBA IIPU TEMIIEPATYPE IIJIABICHUS.

Kunenue — 310 nmpouecc ucnapeHus xxuakoctu. OH conpoBoxaaercs 00-
Pa30BaHMEM W POCTOM IY3bIPHKOB IMapa Mo BCeMY O0BEMY >KHIKOCTH, BCILIbI-
BAIOIIMX HA €€ MOBEPXHOCTh MPU OMPEAECIEHHON TEMIIEPATYPE.

DJeKTpU3alms TeJl TPOUCXOIUT NPU UX CONPUKOCHOBEHHH. HasnekTpu-
30BaHHBIE TENA WIM OPUTITUBAIOTCSA APYT K IPYTY, WIH OTTAIIKUBAKOTCS.



MBI TpOBENH ONBITHI U CIETAIH BBIBOA O TOM, YTO TEJIa, UMEIOLIUE dIIEK-
TPUYECKUE 3apsAlbl OJMHAKOBOIO 3HAKa, B3aMMHO OTTaJkuBaloTcs. Tena,
MMEIOIINE 3aps/ibl TPOTUBOIOJIOKHOTO 3HAKA, B3AUMHO MPUTITHUBAIOTCSI.

DneKTpu3aiys Tel MOXKET OCYIIECTBIATHCS HE TOJIbKO Mpu TpeHuu. Ha-
pUMEP, €CIU MPUKOCHYTHCS K TEIy KaKUM-TUOO MPEIBAPUTENBHO HAdJIEKTPH-
30BaHHBIM MPEIMETOM, TO OHO AJIEKTPU3YETCH.

[Ipu HanuBanuu OeH3MHA KOpHyc OEH30BO3a IMPHU MOMOIIM METaJlInye-
CKOTO MPOBOJIHMKA 00SI3aTEIIBHO COSAUHSIOT C 3eMIIEH.

9 KUIIACC
(5-ii rox o6yuenus Ha yposue 000) '
Pa3znen «JiiekTpu4eckne 1 MAarHUTHBIE SIBJICHHUS
IHocTOsIHHBIN JIEKTPUYECKUI TOK
[TocnenoBarenbHOE U NapaUIEIbHOE COENMHEHUE IPOBOIHUKOB. PaboTa n
MOIIIHOCTb JJIEKTPUYECKOTO TOKa. 3akoH Jxoymnsa—JleHna. DiekTponpoBoaka U
HOTPEOUTENH IIEKTPUUECKOMN 3HEpTuu B ObITY. KOopoTkoe 3aMbikaHue
MarsurHble sIBJI€HHSA
ITocrostHHbIe MarHuThl. B3anmoaencTBUE MOCTOSIHHBIX MarHutoB. Mar-
HUTHOE IoJIe. MarHuTHoe nosie 3eMJIM M €ro 3HaueHue JUIA JKU3HU Ha 3eMile.
OneiT Opcrena. MarHuTHOE 1oJIe JIEKTpUYECKOro Toka. IIpuMeHeHme aiek-
TPOMArHUTOB B TEXHUKE. /[elicTBME MarHUTHOTO IOJISI HA MPOBOAHUK C TOKOM.
DNEeKTpOABUIaTENb MOCTOSIHHOTO TOKA. Mcmosib30BaHME 3JIEKTpOABUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE
DJIEKTPOMATHUTHAS HHAYKIHA
Oneitel @apanes. fIBieHHe >3IEKTPOMArHUTHOM WHAYKIUU. IIpaBuiio
Jlenma. Onextporeneparop. CrocoObl MOTYYEHHS 3JIEKTPUUYECKOM IHEPIHH.
DNEeKTPOCTAaHIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU
JlabopaTopHbie padoOTHI U ONBITHI
1. IIpoBepka mpaBuia CIOKEHMs HAIPSOHKEHUHM IPU MOCIEA0BATEIBHOM CO-
€IVHEHUM JIBYX PE3UCTOPOB
2. IlpoBepka mpaBuiia JUisl CUJIBI TOKA IIPU NAPAJUIEIbHOM COCIMHEHHUM pe-
3UCTOPOB
Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYILErO YEPE3 PE3UCTOP
4. OmnpeneneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISEMONl Ha pe3H-
cTOpE
5. HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO YE€PE3 JAMIIOYKY, OT
HaIpsDKEHUS Ha Hel
6. Onpenenenue KIIJ[ HarpeBaTess
7. WccnenoBaHre MAarHUTHOTO B3aMMOJIEMCTBHS IIOCTOSIHHBIX MAarHUTOB
8. M3yueHue MarHUTHOIO MOJISI MOCTOSIHHBIX MAarHUTOB IPU UX OOBEAMHE-
HUU U PA3ICIICHUN
9. Hccnenosanue NEHCTBUS DJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY
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M3yyeHne maTepmana no pasgenam «MexaHuUyeckne KonebaHUA U BOJSIHbIY, «INEKTPOMArHUTHOE none U
3/IEKTPOMArHUTHbIE BO/HbI», «CBETOBbIE ABNEHUA», «KBaHTOBbIE ABAEHMUA» NPEAYCMATPUBAETCA HA 6-OM roay
06byyeHun Ha yposHe 00O0.



10.0OnbITEI, JEMOHCTPUPYIOUIME 3aBHCHUMOCTb CHJIbI B3aUMOJECHCTBHUS Ka-
TYIIKHA C TOKOM M MariuTa OT CHJIbl TOKA U HANPABJIEHUS TOKA B KaTyLIKE
11.13y4yeHune neicTBus MAarHUTHOTO TOJISI HA POBOJIHUK C TOKOM
12.KoHcTpyupoBanue u u3ydeHue paboThl 3JEKTPOIBUTATENsS
13.U3mepenne KII/I anekTpoaBuraTtebHOM yCTaHOBKH
14.0OnBITEl O HMCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKLIHMH: UC-
CJIEA0BaHNE U3MECHEHUI 3HAYCHUS U HAINIPABIICHUS! MHAYKIIMOHHOTO TOKa
Paznen «MexaHnveckue siBJICHUSD)
MexaHn4yeckoe ABMKeHHE U CII0COOBI ero ONMUCAHUS
Mexanuueckoe BrkeHHe. MarepuanbHas Touka. Cucrema orcuéra. Ot-
HOCUTEIIBHOCTh MEXAHUYECKOIO JBWXKEHHs. PaBHOMEpHOE NPAMOJIMHENHOE
neukenne. HepaBHOMepHOE npsiMOJIMHEWHOE NBHKeHHE. CpenHsisi 1 MTHOBEH-
Hasi CKOPOCTh TeJIa NPU HEPABHOMEPHOM ABMKEHHMM. Y CKOopeHue. PaBHOycko-
peHHoe mpsMoJiMHelHoe nBukeHue. CBoOogHoe mnazeHue. Onwithl [Manumes.
PaBHOMepHOE ABMxkeHuE 1o okpyxkHocTH. [lepuoa u yacrora obOpamienus. JIu-
HEWHAas ¥ yriaoBas CKOpocTu. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE
B3aumopaeiicTBue Tea
ITepBoiit 3akoH HeroToHa. Bropon 3akoH Hetotona. Tpertui 3akoH Hpro-
ToHa. [IpuHuun cynepnozunuu cui. Cuna ynpyroctu. 3akoH ['yka. Cuna Tpe-
HUS: CUJIa TPEHUSI CKOJIbKEHHUS], CUJIa TPEHUS NIOKOs, Apyrue BUuAbl TpeHus. Cu-
Ja TSKECTH M 3aKOH BCEMHUPHOTO TSATOTEHUS. Y CKOPEHUE CBOOOTHOTO Ma/ICHUS.
JIBrxenue mnaHer Bokpyr Connua. IlepBas kocMmuueckas ckopoctb. HeBeco-
MOCTb M Teperpy3ku. PaBHoBecre maTepuanbHON TOUKH. AOCONIOTHO TBEpPAOE
tesio. PaBHOBecne TBEPIOro Tejla C 3aKPEIUIEHHOM OChIO BpameHUs. MOMEHT
cunsl. LlenTp TsoxecTn
3aKoHBI COXpaHeHHS
Nmnynec Tena. U3menenne nmnyibca. Mnynbe cuiibl. 3aKOH COXpaHe-
HUs umnyibca. PeakTuBHOE NBIKeHHE. Mexanuueckas padoTa U MOIIHOCTb.
Pabota cun tspkectu, ynpyroctu, TpeHus. Cesizb 3Hepruu U padbotsl. [loTeHnu-
anbHasl SHEPrusl Teja, MOJHITOrO HaJ MOBEPXHOCTHIO 3eMiM. [loTeHnumanpHas
DHEPrus CxKaToil nmpykuHbl. KuHeTnueckas sHeprus. Teopema 0 KUHETUYECKOM
DHEPIUM. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU
JlabopaTopHbie padOThHI U ONBITHI
1. KoHcTpynpoBaHue TpakTa i pa3roHa U JaJIbHEUIIIETO PABHOMEPHOIO
JBUKEHUS IIAPUKA U TEIEHKKU
2. OmnpeneneHue CpeIHel CKOPOCTH CKOJIbXKEHUSI OpyCKa U JIBHXKECHUS
IapuKa 1Mo HaKJIOHHOW MIOCKOCTH
3. OmnpexeneHne yCKOpEHUs Tella IPU paBHOYCKOPEHHOM JIBH>KEHHH T10 Ha-
KJIOHHOM TIJTIOCKOCTH
4. HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBMYKEHUU 0€3 HaYaJIbHOM CKOPOCTH
5. IIpoBepka rumnoTe3bl: €CiM MPU PAaBHOYCKOPEHHOM JBUKEHUU O€3 Ha-
YaJbHON CKOPOCTH ITyTH OTHOCSTCS KaK PsJl HEYETHBIX YHUCEIL, TO COOT-
BETCTBYIOIIHE MPOMEKYTKH BPEMEHU OJIMHAKOBBI
6. HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOP-
MaJIbHOTO J1aBJICHUS



7. Onpenenenue kodhuIreHTa TPEHUS CKOTBKEHUS

Omnpenenenne KECTKOCTU MPYKUHBI

9. Omnpenenenue pabOThI CUIIbI TPEHUSI IPU PABHOMEPHOM JIBUXKEHUU Teja
10 TOPU30HTAIILHON MOBEPXHOCTH

10.0Ompenenenue padoThl CHIIBI YIIPYTOCTH IPU MOABEME Ipy3a C UCIOIb30-
BaHHUEM HETIOJBUKHOTO U MOJBUKHOTO OJIOKOB

11.13ydyeHue 3aKkoHa COXpaHEHUSI SHEPTUU

*®

Buowt desmenvrocmu ob6yuarowuxcs:

— oOBsicHeHHE (PU3MUECKHUX SBICHUH (MPSIMOIUHEIHOE pacIpOCTpaHEHHE
cBeTa, 00pa3oBaHKE TEHH U MOJIYTEHH, OTPAKEHHUE U MPEIOMIICHUE CBETa, CMEHA
THS ¥ HOYM Ha 3emJie, CBOOOIHOE MaJeHHUE TNl U Ap.);

— MPUBEICHUE IPUMEPOB TEXHUUYECKUX YCTPOUCTB U JKUBBIX OPTaHU3MOB,
B OCHOBE MEPEMEILICHUS KOTOPBIX JISKUT MPUHIUI PEAKTUBHOTO JBUKEHUS;

— BBITNIOJIHEHUE PACUYETOB, OMBITOB U DKCIEPUMEHTOB (B COOTBETCTBUU C
coziepkaHueM J1abopaTopHBIX pPabOT U MPOrPAMMHBIX TEM);

— WUIIOCTPUPOBAHUE H3Y4YaeMbIX (DU3MYECKUX SBJICHUNA NPUMEpAMH U3
MPaKTUKH U JIP.

TemaTuyeckasi M TEPMHHOJIOTHYECKAS JTEKCUKA
Cnosa u cnosocouemanus

AwMmepMeTp, BEPTUKAIBLHO BBEpPX, BUIUMOE IBWMIKEHUE CBETHJI, BOJBT-
MeTp, TpauK CKOPOCTH, ABUKECHHUE TEJa, CAUHUIIBI CHIIBI TOKA (HAMpsKEHUS,
conpotuBieHus), 3akoH Oma (HbroTOHA), 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH
OTpakeHHs (TIPEJOMIICHHS) CBETA, 3aKOH COXPAaHEHUS! MMITYJIbCa, 3aBUCUMOCTh
CWJIBI TOKAa OT HAIpPsDKCHUS, U3MEPEHUE HAIMPSHKEHUsI, U3MEPEHUE CHIIbI TOKa,
UMIYJIbC TeNla, MHEPIHUAIbHBIE CHUCTEMbl OTCU€Ta, MCKYCCTBEHHBIE CITyTHHKHU
3emiid, UCTOYHUKHU CBETA, KOHJEHCATOP, KOPOTKOE 3aMbIKaHUeE, JJamMIa HaKalu-
BaHMUsI, JUH3bI, MATHUTHOE T10JI€, MATHUTHOE TO0Je 3eMJIM, MATHUTHBIE JIMHUHU,
MaTepuaibHas TOYKa, MOIIHOCTb, HArpEBaHUE, HayaJdbHasl CKOPOCTh, HEOECHBIE
Tesa, HEBECOMOCTb, ONPEACIICHUE KOOPAMHATHI IBHXKYIIETOcs Teja, ONTHYecKas
cuja JIMH3bl, OTHOCUTENBHOCTh JBMXKEHUS, OTPAKEHUE CBETa, MepeMelIeHuE,
IJIOCKOE 3€pKajio, MOCTOSHHbIE MAarHUThI, TPEAOXPAHUTENH, TIPETIOMIICHHE CBE-
Ta, MPOBOJIHUK, MPSIMOJIMHEWHOE PaBHOMEPHOE (PAaBHOYCKOPEHHOE) IBUKEHUE,
NPSIMOJIMHEWHOE (KPUBOJIMHENHOE) JABUKEHHUE, PACHPOCTPAHEHHUE CBETA, PEaAK-
TUBHOE JIBIJKEHUE PEOCTaThl, CBETOBBIE SIBJICHUSA, CBOOOHOE MaJeHUE Tell, CHUIIa
TOKa, CHCTeMa OTCU€Ta, COMPOTUBIICHHE MPOBOJHUKA, YAETHHOE COMPOTHBIIEC-
HUE, YCKOPEHHE Y4YacCTOK IIeMH, JJIEKTPUUYECKUE HarpeBaTelibHbIe MPUOOPHI,
AIIEKTPUUECKHUE SBIICHUS, dJIEKTPUICCKUN IBUTATEIh, DICKTPHUICCKUI TOK, JJICK-
TPUUECKOE HAMNpsDKEHUE (COMPOTUBIIEHUE), SJICKTPOMArHUTHBIE SIBICHUS, JICK-
TPOMArHUTHI.

Dpas3vi

W3 aroro mpumepa HaMm CTallo SICHO, YTO TPAECKTOPUS ABUKEHUS OTHOCHU-
TeJIbHA.

JIBuKeHue Ten Moj ACHUCTBUEM CHUJIbI TSKECTH Ha3bIBAlOT CBOOOIHBIM Ma-
JICHUEM.



Yckopenue cBOOOIHOTO MAaICHUS — 3TO YCKOPEHHUE, C KOTOPHIM JIBHKETCS
TEJI0 BO BpeMsi CBOOOTHOTO IMaJICHHUS.

[TepemenienneM Tena (MaTepuadibHONW TOUYKH) Ha3bIBAETCSI BEKTOP, KOTO-
pbIi COEIMHSET HAaYaIbHOE MOJIOKEHHE TEJA C €0 MOCIEAYIONINM MOJ0KEHUEM.

B paznuyHbIX cucTeMax OTCYETA CKOPOCTh M MEPEMEICHUE, XapaKTEepHU-
3YIOIIHUE JBMXKEHUE OJTHOTO M TOTO K€ TeJia, MOTYT UMETh Pa3HbI€ MOJIYJIM U Ha-
MIpaBJICHUS.

Koopaunate! Tena, TpaeKTOpHs IBMIKEHUS, MMyTh 3aBUCIT OT BBIOOpA CHC-
TEMBI OTCUYETA, TO €CTh I OJHOTO W TOTO K€ TeJia MOTYT OBITh Pa3HBIMHU.

S mory (roToB, X04y) OTBETUTh Ha BOIIPOC O TOM, 3aBUCUT JIU COMPOTHUB-
JIEHUE OT CUJIbI TOKA U HAIPSIKEHUS?

Boxpyr npoBogHHKa ¢ TOKOM CyHIECTBYET MATHUTHOE TOJIE.

Ms1 cramu npubauxKaTh MAarHATHL APYT U APYTY W YBUACIH, YTO OHU Ha-
YaJu MPUTITUBATHCA.

Hanpaienne MarHUTHBIX JUHUM MarHUTHOTO MOJISI CBA3aHO C HaIpaBlie-
HHUEM TOKA B IPOBOIHUKE.

enp nHameit paboThl — ompeaeauTh (OKYCHOE PAacCCTOSIHUE JUH3BI, I0-
CTPOUTH U300paKeHNs UCTOUYHHUKA CBETA, MOJyYCHHBIC TP MTOMOIIU JINH3BI.

Heo6xonumo BKIIIOUHUTE CBET, B3SATh 3KpaH U MPUOIMIKATh €ro K JINH3E.

MpI nonaydusii TpakKTUUECKHUE HABBIKM OINpeesieHus: (OKYCHOI'O paccTos-
HUS JIMH3BI, & TaKXKEe TOCTPOCHUS H300paKEHUH, MOTYyYaeMbIX MPU TOMOIIH
JINH3BI.

Buvi60o0wi

[ToctynarenbHOE ABMXKEHUE — 3TO JBUKEHHE TEJIA, TPU KOTOPOM MpsiMas,
COCMHSIIONIAsT JIOObIE JABE TOYKH JTOTO TeJa, MEPEMENIAeTCs, OCTaBasCh BCE
BpeMs MapajuieIbHOM CBOEMY MEPBOHAYAIBHOMY HampasiieHUI0. [loctymarens-
HBIM MOXET OBITh KaK MPSMOJUHEHHOE, TaK U KPUBOJIMHEHHOE ABMKEeHHUE. Ha-
puMep, MOCTYNaTeIbHO JABUKETCS KaOHuHa KoJjieca 0003pEeHUs.

CKopoCTh PaBHOMEPHOI'O MPSIMOJIMHEMHOTO JBUKEHUS — 3TO TOCTOSIHHAS
BeKTOpHas BenmnunHa. OHa paBHA OTHOIICHHUIO TEpEeMElIeHUs Tela 3a JIFOOM
MPOMEKYTOK BPEMEHHU K 3HAYEHUIO ATOT0 TPOMEKYTKA.

YckopeHueM Tella npu MPSAMOJMHEWMHOM PaBHOYCKOPEHHOM JABHXKEHUU
Ha3bIBAETCA BEKTOpHas ¢u3uyeckas BeauduHa. OHA paBHA OTHOIICHHUIO U3Me-
HEHUSI CKOPOCTH K MPOMEXYTKY BPEMEHH, 3a KOTOPBIM 3TO W3MEHEHHUE MPO-
H301I1JIO.

PaBHOYCKOpPEHHOE BUKEHHE — 3TO JBUKEHHUE C OCTOSHHBIM YCKOPECHU-
€M. YCKOpEHHE — 3TO BEKTOpHas BennurnHa. OHa XapakTEepU3yeTCsl HE TOJBKO
MOJIyJIEM, HO W HampasjeHHEM. MOJyiab BEKTOpAa YCKOPEHMS IMOKa3bIBACT, HA
CKOJIBKO MEHSIETCSI MOJYJb BEKTOPa CKOPOCTHM B KaXKIYIO €IMHUILY BPEMEHHU.
UemM OoJibilie YCKOPEHHE, TEM OBICTPEE MEHSETCS CKOPOCTh TEJa.

TpaekTopusi IBUKEHUSI OTHOCUTEIbHA. TpaeKTOpusi IBUAKEHUS OJHOTO U
TOTO YK€ TeJla MOXKET OBbITh PA3IMYHON B Pa3HbIX CUCTEMax OTCUETA.

lamunen cneman BbIBOA O TOM, YTO OTCYTCTBHM BHEIIHUX BO3JEUCTBUU
TEJI0O MOXKET HE TOJIbKO MOKOWUTHCS, HO U JBUTaThCsl MPSIMOJMHENHO W PaBHO-
MepHo. Cuia, KOTOPYIO MPUXOJUTCS NPUKIAABIBATh K TENy JJIs MOIAAEPHKAHUS



€ro JBIKEHUS, HYXKHA TOJIBKO JIJII TOTO, YTOOBI yPaBHOBECUTH APYTHE TPHIIO-
JKEHHBIE K TEJIy CHJIbl, HAIPUMEDP, CHITY TPECHMUS.

ITepBriii 3akoH HeroTOHA QopMyIupyeTcsi Tak: CYIIECTBYIOT TaKHUE CHC-
T€MbI OTCYETA, OTHOCUTEIBHO KOTOPBIX T€JIa COXPAHSIOT CBOKO CKOPOCTh HEU3-
MEHHOM, €ClIM Ha HUX HE JACHUCTBYIOT JPyrue Tella Wi JCUCTBUS APYTUX Tel
KOMIICHCUPYIOTCS.

Btopoit 3akon HeroToHa (opmynupyercs Tak: yCKOpEHHUE Tejia MpsiMO
MIPOTIOPIIMOHAIEHO PABHOJEHCTBYIONIEH CHII, IPHIIOKEHHBIX K TEITy, U 00paTHO
MPOMOPUHAOHAIBHO €r0 MacCe.

Tperuit 3akon HeroToHa opmMynupyeTcst Tak: CHIIbI, C KOTOPHIMU JBa Te-
Ja IEUCTBYIOT APYTr Ha JIPYyra, PaBHBI 10 MOAYJIO U MPOTUBOMOJIOKHBI IO HA-
MIPAaBJIEHUIO.

3aK0H BCEMHPHOTO TATOTEHUS TJIACHT: JBA JIOOBIX Tela MPUTATHBAIOTCS
JPYT K APYTY C CHUJIOHN, IPSMO MPONOPIIMOHAIIBHOM Macce Ka)J0To U3 HUX U 00-
paTHO NPONOPLIMOHATIBLHON KBaApaTy PACCTOSHUS MEXAY HUMU.

JlelicTBHE Ha TEJIO CUJIBI B OJTHUX CIIy4YasiX MOXET MPUBECTH K U3MEHECHUIO
TOJIBKO MOJIYJIsl BEKTOpa CKOPOCTH 3TOro Teja. B apyrux ciaydasix OHO MOXKET
MPUBECTU K U3MEHEHUIO HAMPABICHUSI CKOPOCTH.

Ecnu ckopocTh Tena v I€MCTBYIOIIAsl HA HErO0 CHJIa HANPaBJICHBI BAOJIb
OJHOW MPSIMOW, TO TEJIO ABHXKETCS MNPSAMOJMHENMHO. ECiM OHM HampaBiIEHbI
BJIOJIb MIEPECEKAIOIINXCS MPSAMBIX, TO TEJIO JIBUKETCSI KPUBOJIUMHEUHO.

10 KJIACC
(6-i1 rox 00y4enusi Ha ypoBHe O00)
Paznen «Mexannueckue KoJeOAHUS U BOJTHBD)
Mexanudeckue KoJjJe0anus
KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJEOaHMIl: Ie-
pHoJ, 4acToTa, aMIUIMTyaa. MateMaTuyecKuil U NPy KUHHbIA MasTHUKU. [Ipe-
BpalleHUE SHEPIUM MPHU KoJIeOATEIbHOM JABMKEHUU. 3aTyXalollue KoJeOaHus.
Brinyxnennsie kosiedanus. Pesonanc
MexaHn4eckue BOJIHbI. 3BYK
CBoiicTBa MEXaHWYECKUX BOJH. /[MHa BONHBL. MexaHMYeCcKUe BOJIHBI B
TBEPZIOM TeJI€, CEICMUYECKUE BOJIHBI. 3BYK. | 'DOMKOCTB 3ByKa M BBICOTA TOHA.
Otpaxenue 3Byka. UH(pa3Byk u ynpTpa3ByK
JlaGopaTopHbie paGoThI U ONBITHI
1. OnpeneneHnre 4acTOTHI U Meproaa KoeOaHU MaTeMaTHIECKOTO MasiTHU-
Ka
2. OmnpeneneHue 4acTOTHl U MEpUO/ia KOIeOaHUil MPY>KUHHOTO MasiTHUKA
3. HWccnenoBanne 3aBUCUMOCTH TEpHOIa KOJICOAHMI TTOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTU
4. UccnenoBaHue 3aBUCUMOCTH Mepuoja KoineOaHuil mpy>KMHHOTO MasiTHUKa
OT Macchl Ipy3a
5. IlpoBepka HE3aBUCUMOCTH TepUoaa KojaeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a
6. OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPHOJIa KOJIeOaHUN MPYKUH-
HOT'O MAsiITHUKA OT MACChI IPy3a U AKECTKOCTHU MPYKUHbI



7. W3mepeHne yCKOpeHUs: CBOOOTHOTO TaACHUS
Pazges «QiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMArHUTHbIE BOJTHbD»
JJIEKTPOMATHUTHOE 10JIe U JJIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHUTHOE MOJE. DJIEKTPOMArHUTHbIE BOJIHBL. CBOKCTBA dJEK-
TPOMArHuTHbBIX BOJH. IlIkana 3neKTpOMarHuTHBIX BOJH. MCHOJIb30BaHKUE DIIEK-
TPOMArHUTHBIX BOJIH ISl COTOBOW CBSI3H. DJIEKTPOMArHWTHas MPUPOJAA CBETA.
CkopocTb cBeTa. BomHOBBIE CBOMICTBA CBETA
JlaGopaTopHbie paGoThI U ONBITHI
W3y4yeHnune cBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOUITEHOTO Teledo-
Ha
Paznen «CBeTOBbBIE SIBJICHUS
3aKOHBI pacIPOCTPAaHEHUs CBETa
Uctounuku ceera. JIyueBas monenb ceera. [IpsmonuHeiiHoe pacopocTpa-
HeHue cBeta. 3atMeHus ConHia u JIlynsl. OTpaxkenue cBera. [lnockoe 3epkaio.
3akoH oTpaxkeHusi cBera. [IpemomineHue cBera. 3aKOH TPETOMIIEHUS CBETA.
[lonHOE BHYTpEHHEE OTpa)keHHUe cBeTa. Vcnoib30BaHHE BHYTPEHHETO OTpaxe-
HUS B OITUYECKUX CBETOBOJIAX
JIMH3BI ¥ onTHYeCKUe NPUOOPHI
JIunza, xon nyuei B munu3e. Ontuyeckas cucrema. OnTudeckue npruOophl:
doToamnmapar, MUKpOCKOIl U Teneckor. ['1a3 kak ontuyeckas cucrema. biauzo-
PYKOCTb H JTaJIbHO30PKOCTh
Pa3zno:xenne 0eji0ro cBeTa B CIIEKTP
Paznoxenue 6enoro cBera B cnektp. OnbiTel HetoTOHA. Clo’keHUE CTIeK-
TpajbHBIX 1IBETOB. [{ucnepcust cBera
JlaGopaTopHbie paGoThI U ONBITHI
1. UccnenoBanme 3aBUCHMOCTH YIja OTPAa)KEHUS CBETOBOIO Jyda OT yTJia
NaJICHHUS.
2. M3yuyeHue xapakTepuCTUK U300paxxeHus peMeTa B IIIOCKOM 3epKalie.
. MccnenoBanne 3aBUCUMOCTH yIJia MPEJIOMIIEHUS CBETOBOIO JIy4a OT yrjia
NaJICHUs] Ha TPAHULIE «BO3LYyX—CTEKIION.
4. TlomydyeHue n300paK€eHU ¢ MOMOIIBIO COOMPAOIIEH JTMH3HI.
. Onpenenenue GOKyCHOTO pacCTOSHUSL U ONTUYECKOM CHJIbI cOOMparoiei
JIMH3BI.
OmnbITHI 110 Pa3NI0KEHUIO OEIOr0o CBETa B CIIEKTP.
7. OnBITB 10 BOCHPHUSTHIO IBETA MPEAMETOB MPU MX HAOIIOJECHUU Yepe3
I[BETOBBIE (DUIIBTPHI
Pa3znen «KBaHTOBBIE SIBJICHHU S
HNcnmyckanne u mOrJionieHne CBeTa aT0OMOM
OmnsiTel Pezepdopaa u mianerapHas monenb atoma. Monens atoma bopa.
HcnyckaHue v norniouieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI
CTpoeHne aTOMHOIO siApa
PanuoaktuBHOCTh. Anbda-, OeTa- 1 raMmma- uznydeHnus. CTpoeHue aToM-
Horo sapa. Hyknonnas moxaens atomHoro siapa. M3oromsl. PaanoakTrBHBIE
npepaienus. Ilepuon nonypacnana. [[elicTBusl paauOaKTUBHBIX U3JIyYEHUN HA
YKUBBIE OPraHU3M
SAnepHbie peakuun
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SAnepHbie peakunu. 3aKOHBI COXPaHEHUS 3apAJ0BOTO M MAaCCOBOTO YHCEI.
DHeprus CBs3W aTOMHBIX sifiep. CBsA3b Macchl W DHEpPruu. Peakinu cuHTE3a U
nenenus saep. Ucrounuku sueprun ConHIa U 3BE31. SlnepHas sHepreTukKa

JlabopaTopHbie padoTHI U ONBITHI
. HabmioneHue CrionHbIX ¥ TUHEHYATHIX CIICKTPOB U3ITyYEHUSI.
. MccnenoBanne TPEKOB: M3MEPEHHUE DHEPTHH YACTHUIBI MO TOPMO3HOMY
nyTH (1o ¢poTtorpadusim).
3. W3mepenue paaroakTUBHOTO (OHA.
IloBTOpeHne, 00001IEHHEe W cHUCTeMATH3alUsl M3Y4YeHHOI0 MaTepua-

N —

15
Ja

O06o001meHne copepKaHus Kaxa0ro U3 OCHOBHBIX pa3iesioB Kypca (Qpusu-
KH: MEXaHWYECKHUE, TCIUIOBbIC, JIEKTPOMAarHUTHBIC, KBAHTOBBIC siBJIicHUS. Hayud-
HBIA METOJT TIO3HAHMS U €T0 peanu3aius B pu3ndeckux uccienoBanusx. CBs3b
(bU3MKK U COBPEMEHHBIX TEXHOJIOTHI B 00JIaCTH mepefaaun HHPpOpMaI|K, SHep-
reTHKE, TPAHCIIOPTE.

Buowt oesmenvnocmu obyyarouuxcsi.

— 00BsicHeHHe (U3UYECKUX sIBJIEHUU (CBOOOJHBIE KojiebaHus, Koyeba-
TeNbHAsI CUCTEMa, MAsTHHK, 3aTyXarolne KojeOaHWs, BBIHYKJICHHBIE Kojeba-
HUS, DJIIGKTPOMArHUTHAST WHAYKIIHSI, CAMOWHIYKIIHS, TIPEJIOMIICHHE CBETA, JHC-
Tepcusi CBETA, MOTJIONIEHNE U UCITyCKaHUE CBETAa aTOMaMHu | JIp.);

— oOBsicHeHre ABWXeHUs TuiaHeT COMHEYHOW CUCTEMBI C MPUMEHEHHEM
(bU3UYEeCKUX 3aKOHOB,;

— cpaBHEHUE (PU3UYECKUX M OPOUTAIBLHBIX MMApaMETPOB TUTAHET 3E€MHOM
TPYIIIBI C COOTBETCTBYIOIIUMH TMapaMeTpaMy IJIAHET-TUTAHTOB, HAXOXKICHUE B
HUX OOIIETO M Pa3IndHOTO;

— BBITIOJIHEHUE PACYETOB, OMBITOB M DKCIEPUMEHTOB (B COOTBETCTBUU C
coJiepKaHrEeM JTabOpaTOPHBIX padOT U IPOTPAMMHBIX TEM);

— WUTFOCTPUPOBAHNE HM3y4aeMBIX (PU3UYECKUX SIBICHUN TpPUMEpaMH U3
MIPAKTUKHU U JIP.

TemaTuyeckasi M TEPMHHOJOTHYECKAS JIEKCUKA

Cnosa u cnosocouemanus

ATOMHAasI PHEpreTHKa, BOJHBI, OoJbIHe TuTaHeThl COJTHEYHOW CHUCTEMBI,
Bcenennasi, BEIHYKIEeHHBIE KOJIeOaHUsI, BBICOTA 3ByKa, TAPMOHUYECKUE KoJieOa-
HUS, TPOMKOCTh 3BYKa, IEHCTBHE Ha AJICKTPUUCCKUI TOK, JIEJICHUE SIIep ypaHa,
nedeKT Macchl, AUCTIEPCHsl CBETA, JIJTMHA BOJHBI, 3aKOH PaJHOAKTUBHOTO pacria-
7a, 3aTyxaromniue KojaebaHus, 3ByKOBOW PE30HAHC, 3BYKOBBIE BOJHBI, 3BYKOBHIE
KoJIeOaHMs, MHIYKITMOHHBIA TOK, MHIYKIIUS MarHUTHOTO TOJIsl, ICTOYHHUKHU 3BY-
Ka, KoJieOaTeNbHOE JIBIKCHUE, KOJICOATCIIbHBIA KOHTYD, TUHEHYATHIC CIICKTPHI,
MarHMTHOE I0JI€, MAarHUTHBIN MOTOK, Maiibie Tena COJIHeYHON CHUCTEMBI, MeXa-
HUYECKHE KOJIeOaHUs, MOJEIN aTOMOB, OTpaX€HUE 3BYKa, PaIuOAKTHBHOCTH,
paZMoOaKTUBHBIC TPEBPAIICHUS aTOMHBIX SJAEp, PAacIpPOCTpaHCHHE 3BYyKa, Ha-
NpaBJICHUE TOKA, HEUTPOH, IEPEMEHHBIN AIEKTPUIECKUI TOK, MOTJIONICHHE (HC-

15
MpeaycmatpuBaeTca cucTemaTtmsaumsa U obobuieHne NpegMeTHOro CoAepyKaHua M OnbiTa AeATeNbHOCTH,
NPUMOBPETEHHOIO NPU U3yYEHUN NPOrPAaMMHOIO MaTepuana no BCemy Kypcy Gpusmnkum.



MyCKaHUE) CBETa, MOKa3aTeab MPEJIOMIICHHS, MPABUIO JIEBOM PYKHU, MPaBUIIO
Jlenua, npenomiieHUE CBETa, MPOTOH, PAJMOCB3b, PACTIPOCTPAHEHHE KOJIeOaHU
B Cpelie, Pe30HaHC, CBOOOAHBIE KOJIeOaHMs, CKOPOCTh PaclpoOCTpaHEHUs BOJIH,
ConHeyHas cucTeMa, CTpPOCHUE aToMa (ATOMHOTO sjpa), TepMosiepHas peak-
I[MsI, TUIBI ONTHYECKUX CIIEKTPOB, TpaHChHOpMATOp, IEMHAs PeaKivs, dBOJIIO-
U1, SJIEKTPOMArHuTHas MpUpoJa CBETA, AIEKTPOMArHMuTHOE TOJIE, SJIEKTpoMar-
HUTHBIE BOJIHBI, SHEPTUSI ATOMHBIX SJI€p, SHEPIUsl CBS3U, SIBICHUE CAaMOWHIIYK-
WU, SBICHUS SJEKTPOMATHUTHOW WHAYKIUU, AJIEPHBIE CHUJIIbI, SIACPHBIA peak-
TOP.

@pasvl

CBoOoaHBIC KOJIEOaHUST — ATO KOJIEOAHUS, KOTOPBIE MPOUCXOAT U3-3a Ha-
YaJIbHOT'O 3a1aca SHEPTUH.

KonebarenbHpie CHCTEMBI — 3TO CHCTEMBI TE€Jl, KOTOPhIE CIOCOOHBI CO-
BepIaTh CBOOOHBIE KOJICOaHNS.

ITepuon kosebaHU — 3TO MPOMEXKYTOK BPEMEHH, B TEUEHHE KOTOPOTO
TEJIO COBEPIIAECT OJIHO MOJHOE KoJicOaHHeE.

S MOry OTBETUTH Ha BOIIPOC O TOM, YTO HA3bIBAETCS AUCIIEPCUEHN CBETA.

S xody pacckaszaTh 0 pe3yJbTarax OIbITa IO MPEJIOMIICHUIO 0eJI0T0 CBeTa
B IIPU3ME U MOT'Y CHEIaTh BHIBOJ.

S Xouy MOSICHUTH, B 4€M 3akjrouaercs (u3udeckas MpUYUHA Pa3TUIHs
LBETOB OKPY’KAIOIINX HAC TEJ.

S Mory O0BSICHUTB, YTO TAKOE CIIEKTPOTpaMMa M 4eM CIieKTporpad oTiu-
4aeTcsl OT CIEKTPOCKOMA.

Merton criekTpanbHOTO aHanm3a paspadotan B 1859 roxy Kupxrod u ero
COOTE€UYECTBEHHUK, HeMeUKH XUMUK P. ByH3eH. CrieKTpaibHbIM aHaIM30M Ha-
3bIBACTCSI METOJI ONPEAEIEHUS] XUMHYECKOTO COCTaBA BELIECTBA IO €0 JIMHEW-
4aTOMY CIIEKTpY.

S xouy pacckaszaTbh O TOM, KaK MOKHO MOJYYHUTh JIMHEWYATHIA CIIEKTP HC-
MyCKaHUS HATpHS.

S Mory onucath MEXaHWU3M IOJYYEHUS JIMHEHYATBIX CIIEKTPOB IMOIJIOIIIe-
HUSL.

Mpb1 00BACHWIM CyTh 3akoHa Kupxroda, Kacaromierocs JWHEHYaThIX
CIIEKTPOB MCITYCKAHUSI U TIOTJIOIICHUS.

MpbI y3HaIM O TOM, YTO TaKO€ CIEKTPaJbHBIN aHAIM3 U KaK OH MPOBOJIUT-
csl.

51 roToB pacckaszarb O MPUMEHEHUHN CIEKTPAIIBHOTO aHAIU3A.

Anb(ha-gacTuIlbl — 5TO TOJOKUTEIBHO 3apsOKeHHBIE dacTuilbl. beta-
YaCTHUIIbl — 3TO OTPULIATENBHO 3apSXKEHHbIE YacTUIlbl. HelTpanbHbIMU Ha3bIBa-
IOT raMMa-dacTHilbl. X Takoke Ha3bIBalOT raMMa-KBaHTaAMHU.

Boi6o0wi

MexaHnueckre Kojie0aHUsl — ATO MOBTOPSIONIUECS Yepe3 pPaBHBIC MPOMeE-
JKYTKU BpeMEHM JBWKEHHUS. [Ipr Takux IBMKEHUSX TEJIO MHOTO pa3 U B pa3HbIX
HaMpaBJICHUSIX TPOXOIUT MOJIOKEHUE PABHOBECHSI.

MastHuk — 310 TBEpHOE TEno. [loa nercTBUEM NPUIIOKEHHBIX CHJI OHO
coBepIIaeT Kojie0aHus OKOJIO HEMOABMKHONW TOYKU UIIK BOKPYT OCH.



CBoOoHBIE KOEOaHUsI B OTCYTCTBHE TPEHHS U CONMPOTHUBIICHUS BO3IyXa
Ha3bIBAIOTCSI COOCTBEHHBIMU KoJieOaHUsiMU. WX dacToTa Ha3bIBaeTcs COOCTBEH-
HOM 4acTOTOM KoJieOaTeIbHONU CUCTEMBI.

B npupone u TexHuke pacrnpocTpaHeHbl KojeOaHus, KOTOPhIE HA3bIBAIOT
rapMoHuyeckue. ['apMoHndeckre KojaebaHusi — 3TO Takhe KoJieOaHus, KOTOphIe
MPOUCXOMST MOJA ACHCTBUEM CHIIBI, IPONOPIUOHAIBHON CMEMICHUIO KOJIEOTIO-
niefca TOYKH U HAPAaBIEHHON TPOTUBOMOJIOAKHO 3TOMY CMEIICHUIO.

DNEeKTPUYECKUd TOK — 3TO HANPABICHHOE IBWKEHUE 3apPSKEHHBIX 4ac-
ThL. B pe3ynprare MOKHO CKa3aTh, YTO MATHUTHOE IOJIE CO3AAETCS JBHKYLIU-
MHCS 3apPSHKEHHBIMY YaCTULAMHU — IIOJIOKUTEIIbHBIMA M OTPULIATEIIbHBIMU.

[IpaBuio OypaBurka (WM MPABUJIO MPABOTO BHHTA) 3aKJIIOYAETCS B ClIe-
nytomieM. Ecnu HampaBiieHre mocTynaTeNbHOTO ABM)KEHUS OypaBuMKa COBIaIa-
€T C HallpaBJICHHEM TOKa B MPOBOJHUKE, TO HAMPABJICHUE BPAILLEHUS PyUKH OYy-
paBUMKa COBIIAIAET C HANIPABJIECHUEM JIMHUM MAarHUTHOTO TOJIS TOKA.

Tpancpopmarop — 3T0 yCTpONCTBO, KOTOPOE MPEAHA3HAYEHO ISl YBEJIU-
YeHUS] WJIM YMEHBIIEHUS NEPEMEHHOTO HaIpsiKEHUs U Cuibl Toka. TpaHcdop-
Matop u300pén pycckuii yuénoiii [TaBen Hukonaesuy S16moukoB B 1876 rony. B
OCHOBE palOThl TpaHc(hopmaTopa JEKUT SIBICHUE SJIEKTPOMArHUTHOM WHIYK-
LAH.

Jlucrniepcust cBETa — 3TO 3aBUCUMOCTh MOKA3aTENs MPEJIOMIICHHS BEIECT-
Ba U CKOPOCTH CBETA B HEM OT YaCTOThHI CBETOBOM BOJIHBI.

MaccoBoe 4ncIo A1pa aToMa JaHHOTO XMMHUYECKOTO 3JIEMEHTA C TOYHO-
CTBIO JI0 LIEJIbIX YMCEN PABHO YHCIy aTOMHBIX €IMHHI] MACChI, COAEPKALIUXCS B
Macce 3TOro s1pa. 3apsaIHOE YUCIIO s/ipa aToMa JaHHOTO XMMUYECKOT0 3JIEMEH-
Ta PAaBHO YHCIIYy JJIEMEHTAPHBIX AIEKTPUUYECKUX 3apsANI0B, COAEPKALIUXCS B 3a-
psae 3Toro sAxpa. Mel HOMHUM, YTO 3JIEMEHTAPHBIM JJIEKTPUYECKHM 3apsI0M
Ha3bIBACTCA HAMMEHBIINI AJIEKTPUUECKUI 3apsil, MTOJOKUTEIbHBIM WX OTpHIIA-
TEJIbHBIN, PaBHBIN 110 MOJYJIO 3apsAy 3JEKTpoHA. MOXKHO CKa3aTh Tak: 3apsio-
BOE YKCJIO PABHO 3apsay sApa, BEIPAXKEHHOMY B AJIEMEHTAPHBIX 3JEKTPUUECKUX
3apsnax. O6a 3TH yKciaa — MacCoOBOE M 3apsi0BOE€ — BCErJa Leible U MOJIO0KHU-
TenpHble. OHU HE UMEKT Pa3MEPHOCTH, T.€. €IMHULl U3MEPEHUS, MOCKOJIbKY
YKa3bIBaIOT, BO CKOJIBKO pa3 Macca U 3apsij ajpa 00Jjbllie eTMHUYHBIX.

OO611ee YMCIIO HYKJIIOHOB B SJIp€ HA3bIBAETCS MACCOBBIM YHCIOM M 000-
3HayaeTcst OykBoil A. UHCIio MPOTOHOB B siApe HA3BIBAECTCS 3aPsA0OBBIM YUCIOM
u 00603HayaeTcst OykBoi Z. MuHUManbHasi YHEPrHsi, HEOOXOAUMast AJIsl pacIIer-
JIEHUS sIAPA HA OTAEIbHBIE HYKJIOHBI, HA3bIBAETCS YJHEPTUEN CBA3M AIpa.

TepmosiepHOIl Ha3pIBAETCS peakUus CIAUSHUA JETKUX siaep (Hampumep,
BOJIOPOJIA, TEIUS U IPYTUX), IPOUCXOAAIIas IPU TEMIIEpATypax OT JAECITKOB JI0
COTEH MUJIJIMOHOB I'PaIyCOB.

B cocraB Conneunoit cuctemsl BxoauT Connile. Bokpyr Hero oopaiaroT-
cs 8 Oonblux 1uiaHer. B nopsiake ynanenust or CoJjiHIIa OHA PacroJiararoTcs B
TaKkoM mocneaoBarenbHoCcTU: Mepkypuid, Benepa, 3emius, Mapc, FOnutep, Ca-
TypH, YpaH, HentyH. Bokpyr Bcex mianet, kpome Mepkypust u Benepsl, oOpa-
HIAIOTCSI WX €CTECTBEHHbIE CIyTHUKH. CyllecTByeT e€mE rpynna I[UIaHeT-
KapJIMKOB. DTy rpynmy cocTtaBiisitor S5 mianet: Llepepa, [lnyron, Xaymea, Ma-
Kemake, Jpuga. Macca u pasmepsl 3TUX IUJIaHE 3HAYMTEIbHO MEHBIIE, YEM Yy



oonbmmx. Kpome mnaner Bokpyr ConHua ABMXyTcs Mmainbie Tena COJHEuHOM
CHUCTEMBL. DTO aCTEPOUIbI, KOMETHI, METEOPHBIE TEJA.

AtMmocdepa 3eMiu — 3TO BHEIIHsA Ta3oBasi 00ojouka. OHa HAUMHAETCA Yy
e€ MOBEPXHOCTU U MPOCTUPAETCS B KOCMUYECKOE MPOCTPAHCTBO MPUOIU3UTEb-
HO Ha JIB€ THICAYM KHJIOMETPOB. ATMocdepa UMeeT OO0JbIIOe IKOIOTHYECKOe
3HaueHre. OHa 3alIUIIAeT BCE KUBbIE OpraHU3Mbl 3€MJIM OT T'yOUTEIHbHOTO
BIIMAHUS KOCMHYECKUX M3JIyYECHUN U yJIapOB METEOPUTOB, PETYIUPYET CE30H-
HbIE TEMIIEpaTypHbIe KOJeOaHu .

3361 BO BceenenHoil 0ObenIMHEHBl B TMUTAHTCKUE 3BE3AHBIE CHUCTEMBI,
Ha3bIBa€MbI€ rajakTUKaMmu. ['amakTuka (Wid MIleUHbId MyTh) — 3TO 3BE3IHAS
CUCTEMA, B COCTaBE KOTOpPOil HaxoauTcs Haile CoJHLE.

7. TeMaTu4eckoe JIAHUPOBAHHE
Pe3epBHOE BpeMmsl, BBIICIEHHOE HA KayKIOM rojly OOydeHus1, yuuTesb pac-
IpeJesieT CaMOCTOSITENIbHO Ha YKa3aHHbIE TEMaTUUECKUE Pa3JieNbl U TEMBI, PY-
KOBOJICTBYSICh CTEIEHBIO CJIOKHOCTH MaTepuaia Jyisl 00yJyaroumxcs ¢ Hapylie-
HUSIMU CIlyXa, UX JOCTH)KEHUSIMM B OBJIAJICHUU MPEAMETHBIMHU pE3yJIbTaTaMu.
Taxxe NOMyckaeTrcs HCIOJb30BAHUE PE3EPBHOIO BPEMEHM Ul OpraHu3aluu
HOBTOPEHMSI/0000LIEHHS] U3YYEHHOTO ITPOrPaMMHOI0 MaTepuaia.

7 kaace
Ne /i Paznensl KonnuectBo yacos
L. Du3uKa 1 e€ poJib B NO3HAHUHU OKPY:KAKIIEro Mupa 6
II. IlepBoHayaJIbHBIE CBeICHHSI O CTPOCHUM BelIeCTBA 5
I11. JIBu:keHHMe U B3aUMOJIeiicTBHE TeJl 21
1V. JlaBJjieHue TBEPABIX TeJ, )KHAKOCTEH U ra3on 21
Hroro 53
Pe3eps 15
No Temaruueckoe copepx aHue Kon-Bo XapakTepucTiKa OCHOBHBIX BHJIOB
- (pa3menbl, TEMBbI) 4acoB JESATETLHOCTH 00 YJarOIIHXCS
I | ®u3nka u e€ poJib B MO3HAHUM OK- 6
pY’Kaiero Mmupa
Pu3nKa — HayKa 0 Ipupoje 2

B meuenue yuebnoco 200a: TIOHUMATh,
OPUMEHITh B  CaMOCTOSTEIBHOW  pedH,
BOCIIPUHUMATH  (CIIYXO3pUTEIBHO W/WJIM Ha
CIlyX C Yy4€TOM YpOBHS CIyXOpEueBOIrO
pa3BUTUS  OOYYalONIMXCA) H  JIOCTaTOYHO
dwusuka — Hayka o mpupoje. SBie- BHATHO U €CTECTBEHHO BOCIPOU3BOAHTH

HUs pupoabl. Du3nyeckue sBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, SJIEKTPHU-
YECKHUEe, MarHUTHBIC, CBETOBBIC, 3BY-
KOBBIC

TEeMaTU4EeCKYI0 u TEPMUHOJIOTMTYECKYIO
JIEKCHUKY, a TaKXe JIEKCHKY [0 OpraHu3aluu
yaeOHOI NEeITEILHOCTH. Brimmonsate
(hoHETHUYECKYIO 3apsIKYy. Hcnonb3oBars
JAKTWIBHYI0  (YCTHO-TAKTHIILHYIO pPE€4b) B
Ka4eCTBE BCIIOMOT'aTeIbHOTO CpeAcTBa
0OIIIEHHS.

Ilo oxonuanuu kasxcoou yuebHot yemseepmu. BOC-
IMPpUHUMATL Ha CJIYX U BOCIIPOU3BOAUTL TCMATUYC-




CKYI0 M TEPMHHOJIOTHUECKYIO JIEKCHKY Y4eOHOI
JTUCIHMIUINHBI, a TakKe JEKCHKY 0 OpraHW3aluy
y4eOHOU AEATENbHOCTH.

BrisBiieHne pasznuamii MKy (QU3UIECKUMU U
XUMHYeCKUMH nipeBpamenuamMu (MC'® — xumus).
PacnioznaBanne u kinaccuduranus (GpU3MIECKHX
SIBIICHUI: MEXaHWUYECKUX, TEIUIOBBIX, JJIEKTpPHUE-
CKHX, MAarHUTHBIX W CBETOBBIX.

HaGmonenue u onucanue GpU3HIeCKUX SIBICHUH.

dusnyecKkue BeJIHIUHBI 2

®usnyeckue BeMUuYMHBL. M3mepeHue
¢m3uyecknx BenuuuH. Du3HUYecKue
npubopsl. [lorpemHocTs M3MEpeHHii.
Me:xyHapoaHas CUCTEMA €IUHMUII.

BeiiBrmkeHHE TUTIOTE3, OOBSACHSIONINX TMPOCTHIE
SIBIICHUSI, HAITPUMED:

— TI0YEeMy OCTaHABIMBACTCS IBUXKYILEECS IO To-
PU30HTAIBFHON TOBEPXHOCTH TEJIO;

— TOYeMy B KapKyIO IMOTOIY B CBETIION OAEKIC
MIpOXJIaJHEN, YeM B TEMHOM.

[Ipennoxenne cioco00B MPOBEPKH THITOTES.
IIpoBenenue uccnegoBaHus MO MPOBEPKE KaKoii-
nu00 TUNOTE3bl, HANpUMEpP: AaJIbHOCTh MOJETA
HIapyuKa, MymEeHHOTO TOPU30HTAIBHO, TeM OO0Jb-
11e, 4eM OoJIbIIe BBICOTA ITyCKa.

[Moctpoenne mpoctelmnx Mojenel (U3MIECKUX
SIBIICHUH (B BUJIC PUCYHKOB WJIM CXEM), HAIIPUMED,
MajieHne MpeaMeTa; MPsIMOJIMHEHHOE pacpocTpa-
HEHHE CBEeTa.

EcrecTrBeHHO-HAYYHbI MeTO] MO3HA-
HHA

Kak ¢usuka u apyrue ecrecTBeHHbIE
HayKy M3y4aroT npuponay. EcrectBen-
HO-HAay4YHbId METOJ T[O3HAHMS: Ha-
OmrofieHNe, TOCTaHOBKAa HAay4YHOTO BO-
MpOCa, BBIABMKEHUE THUIIOTE3, JKCIIE-
PUMEHT IO MPOBEPKE TMIIOTE3, OOBSIC-
HeHre Habmromaemoro sineHus. Omnu-
caHue (pU3NYEeCKUX SIBICHUI C TOMO-
LIBIO0 MOJIETIEN

BriBikeHne THITOTE3, OOBSICHSIONUX IPOCTHIC
SIBIICHUSI, HATIPUMED:

- IOYEeMY OCTaHABJIMBAETCS JBHKYIIIEECS 10 TOpHU-
30HTAJIbHON MOBEPXHOCTHU TENO;

- TIOYEeMY B JKapKyl TIOTOJy B CBETIION OJEKIIe
MpOXJIaIHEN, UeM B TEMHOM.

[Ipennoxenne cioco00B MPOBEPKH THITOTES.
[IpoBeneHue wcciaemOBaHus MO MPOBEPKE KaKOM-
00 THUNOTE3bl, HANMPUMEP: NAITBHOCTh MONETA
MIapuKa, MyIEHHOTO TOPU30HTAIBHO, TeM O0O0Jb-
11e, 4eM OOJIbIIIe BBICOTA ITyCKa.

[Moctpoenne mpoctelmmx Mojenel (U3MIECKUX
SIBJICHHUH (B BUJIE PUCYHKOB WJIH CXEM), HAIIpHUMED,
MajieHne MpeaMeTa; MPSIMOJIMHEHHOE pacpocTpa-
HEHUE CBETa

JlaGopaTopHbie paGoThI H ONbBITHI
N3Mepenune paccTostHui

OmnpeneneHne pa3MepoB MaITbIX TEJ

Omnpenesnenue eHbl JeJIeHUS KalIbl H3MEPUTEIHLHOTO Mprudopa

N3mepenune 06bEMa JKUAKOCTH U TBEPJOTO Tena

N3mepenue teMriepaTypsl Py MOMOIIH KUIKOCTHOTO TEPMOMETPA U TaATIYNKA TEMIIEPATYPHI
[TpoBeneHue HcceIOBaHUS 11O MPOBEPKE THITOTE3bI: JATBHOCTH MOJIETA MAPHKA, MYIEHHOTO
TOPU30HTAIBLHO, TEM OO0JIbIIIE, YeM OO0JIbIIe BHICOTA ITyCKa

A e
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MC (3aecb 1 ganee) — mexnpegMeTHble CBA3MN.
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PaclwmpeHHbI nepeyeHb NabopaTopHbIX PaboT, M3 KOTOPOro yuYnuTeNb genaeT Bbibop No ceoemy
YCMOTpPEHMUIO.




CTPOCHHUH BEIIECCTBA

CTpoeHue BelecTBa 1
HaGmiogenre ¥ MHTEpIpeTanus ONbITOB, CBUC-
TENBCTBYIONIMX 00 aTOMHO-MOJIEKYJISIPHOM CTpOe-
ATOMBI H MOTEKYJIbI, HX Pa3MEpPhl HUM BENIECTBA: OMBITHI C PACTBOPEHUEM pPa3Iny-
’ ) HBIX BEIECTB B BOJIC.
OnbIThI, TOKA3bIBAOIIUE TUCKPETHOE
OueHka pa3MepoB aTOMOB M MOJIEKYJI C HCIIOJIb30-
CTPOCHHC BCILICCTBA BaHWeM (ororpaduii, MOTyYEHHBIX Ha ATOMHOM
cuII0BOM MUKpockore (ACM).
Ormpe/iesieHue pa3MepoB MAJIBIX TEIL.
JABuikeHMe W B3auMOJCHCTBUE )
YaCTHI BelIeCTBa
JIBUkeHMe YacTuI BemecTBa. CBA3b HaGmonenne u o0ObsICHEHHE OPOYHOBCKOTO JIBH-
CKOpPOCTH JIBMKEHHS YaCTHL] C TEM- HKEHHS ¥ ABICHAA A QysuH.
. [TpoBenenue 1 0OBICHEHHE ONBITOB MO HAOIIO/IE-
neparypoil. BpoyHoBCKoO€E IBHKEHUE.
N HHIO TETUIOBOTO PACIIUPCHUS T'a30B.
Huddysus. BzaumoaeiicTBue 4acTuiy
[IpoBeneHre U OOBSICHEHHE OMBITOB IO OOHAPY-
BCLICCTBA. HPUTDKCHUC W OTTAJIKH- KECHUIO CHJI MOJICKYJISIPHOTO TIPUTSKEHHS M OT-
BaHHC TAJKMBAHUSL.
ArperatHpie COCTOSIHUS BellleCTBA 2

ArperatHble COCTOSIHHSI BEIIECTBA!
CTPOEHHUE ra30B, KUAKOCTEN U TBEP-
IBIX (KpUCTAIUIMYECKHX ) TN, B3aun-
MOCBSI3b MEX/y CBOMCTBAMH Be-
IIECTB B Pa3HbIX arperaTHbIX Co-
CTOSTHUSIX ¥ UX aTOMHO-
MOJIEKYJISIpHBIM cTpoeHueM. Oco-
OEHHOCTH arperaTHbIX COCTOSHUI
BOJIbI

Ommcanue (C UCIOB30BAHUEM IPOCTHIX MOJIETICH)
OCHOBHBIX Pa3IMYMil B CTPOCHUM Ta30B, KUIKO-
CTeH 1 TBEPBIX TEI.

OObsacHEeHHEe MaJlOW CKUMAEMOCTH JKUIAKOCTEH U
TBEPABIX TEJ, OONBIION CKMMAEMOCTH T'a30B.
OOBbscHeHue coxpaHeHus: (popMbI TBEPABIX TET U
TEKYUYECTH KUIKOCTH.

[IpoBeneHre OMBITOB, JIOKA3BIBAIONIMX, 4YTO B
TBEPAOM COCTOSIHUW BOJIbI YACTHIIBI HAXOJSATCS B
CpelHEeM Jalbllie Jpyr OT JApyra (TUIOTHOCTH
MEHBIIIC), UEM B KUIKOM.

YCTaHOBJICHHE B3aWMOCBSI3U MEKIY OCOOCHHO-
CTSIMH arperaTHbIX COCTOSIHUU BOJBI M CYIIECTBO-
BaHWEM BOJHBIX opranm3mMoB (MC — Owuonorus,
reorpadus).

JlaGopaTopHble padOThI U ONBITHI
1. OuenHka nuamerpa aToMa METOIOM PSIOB (C UCTIONb30BaHuEM (oTorpaduii)
2. OnbITHI O HAOIIOACHUIO TEMJIOBOTO PACITUPEHUS Ta30B
3. OnbITel 10 OOHAPY)KEHUIO IECHCTBHSI CHUIJI MOJICKYJISIPHOTO MPUTSKEHUS

IIT | /IBu:xeHUe U B3aUMO/ielicTBHE TeJl 21
MexaHnuyeckoe JBHKeHHe 3
I/ICCJ'ICI[OBaHI/Ie PAaBHOMCPHOI'O ABMKCHHUA U OIIPC-
ACJICHUC €TO MMPHU3HAKOB.
Mexanudeckoe nBrmxeHue. PaBHo- HaGmonenne HepaBHOMEPHOTO IBIDKEHUS M OII-
MEPHOE U HEPABHOMEPHOEC IBUKE- pellefieHne €ro OTIMYMA OT PaBHOMEPHOIO JBH-
Hue. Ckopoctb. CpeHss CKOPOCTb KCHUSL.
IIpHA HEPABHOMCPHOM JABHIKCHHH. Pemenne 3agau Ha OIIpEACICHUE ITYyTHU, CKOPOCTHU
Pacuér nyt ¥ BpeMEeHU IBUKCHUS 1 BPCMCHU PaBHOMEPHOT'O IBIDKCHHUA.
Anamuz Fpa(l)I/IKOB 3aBUCUMOCTU IIYTHU U CKOPOCTHU
OT BpCMCHHU.
HNHepuus, macca, INIOTHOCTH 4

SIBnenue nHepuMK. 3aKOH NHEPLHH.
B3anmoaeiicTBre Ten Kak MpuYrHa
N3MCHCHUA CKOpOCTI/I JOBUXKXCHUS TCII.
Macca kak Mmepa HHEpTHOCTH TeJa.
HHOTHOCTB BeIICCTBA. CBHBB I1J10T-

OObsicHeHHEe W MPOTHO3MPOBAaHUE SBICHUH, 00Y-
CJIOBJICHHBIX MHEPIUEN, HapUMEP: YTO MPOUCXO-
IUT NPH TOPMOXKEHUH WM PE3KOM MAaHEBPE aBTO-
MOOMJIS, MOYEMY HEBO3MOJKHO MIHOBEHHO IIpe-
KpaTUTh JIBUKEHHE Ha BEIOCHIIE]E WIN CaMOKaTe
U T




HOCTH C KOJIMYECTBOM MOJIEKYIT B
eIuHuIEe 00BEMA BELIECTBA

[IpoBeneHre M aHaNMMU3 OMBITOB, JEMOHCTPHUPYIO-
IUX U3MCHCHHE CKOPOCTH JABIJKEHHUS Tejda B pe-
3yJbTaTe ACUCTBUS HAa HETO IPYTUX TEIL.

Pemenwne 3amad Ha ompezenieHHe Macchl Tela, ero
00BbEMA U IIJIOTHOCTH.

[IpoBenaeHre W aHANIMU3 OMBITOB, JEMOHCTPHPYIO-
IIUX 3aBHCHMOCTh M3MEHEHUS CKOPOCTU Telia OT
€ro Macchl MpH B3auMoJieiicTBun Tei. M3mepenue
MAacChI TeJIa Pa3InYHBIMHU CIIOCOOaMH.
OnpeneneHue TIOTHOCTH Tela B PE3yNbTaTe W3-
MEPEHHUS €ro MacChl 1 00BEMa.

Cuaa. Buael e
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Cuila Kak XapakTEepUCTHKA B3aHMO-
neiicteust ten. Cuna ynpyroctd u
3akoH ['yka. MI3mMepeHue cuibl ¢ mMo-
MOILIBIO JUHAMOMETpa. SIBineHue Ts-
roTeHus: U cuna Tsokectd. Cuna Ts-
KECTU Ha JpYyrux mianerax. Bec te-
ma. Hesecomocth. CliokeHHE CHII,
HaIlpaBJIEHHBIX 110 OJHON IPSMOMU.
PaBHopelictByromas cui. Cuna tpe-
Hus. TpeHue CKOJbXKEHUsI U TPEHUe
okos. TpeHue B IpUpOJE U TEXHUKE

WzydeHne B3auMOJCHCTBHS KaK TMPUYUHBI H3ME-
HEHHS CKOPOCTH TeJIa MJIH ero eopMaru.
Omncanne peadbHBIX CHUTYaIli B3anMMOICHCTBUS
TEJ C TIOMOIBIO MOjeJiel, B KOTOPBIX BBOIMTCS
MOHATHE U U300payKEHHE CHITBL.

Uzyuenne cunel ynpyroctu. MccienoBanue 3aBu-
CHUMOCTHU CHJIBI YIPYTOCTH OT YJJIMHEHUS! PE3UHO-
BOTO IIHYpa WU MPYXHUHBI (C TTOCTPOSCHUEM Tpa-
¢duxka).

AHanmM3 MNpakTHYECKHX CHUTyalud, B KOTOPBIX
MPOSIBJIICTCS JISHCTBUE CHJIBI YIPYrocTd (ympy-
TOCTb MS4a, KPOCCOBOK, BETOK JIepeBa U Ap.).
AHanmu3 cuTyalui, CBA3aHHBIX C SBICHUEM TSATO-
TEHWUSI.

OOmbsicHeHne OpOMTATIBLHOTO ABHKEHUS IUIAHET C
WCTIONIb30BAHUEM SIBJIICHUS TATOTCHHSI W 3aKOHA
naepru (MC — acTpoHOMUS).

Wzmepenne Beca Tesla ¢ MOMOIIBIO TUHAMOMETDA.
O6ocHOBaHKE 3TOTO CIOCO0a U3MEPEHHUS.

AHanmm3 ¥ MOJICIIMPOBAHHE SIBIICHHS HEBECOMOCTH.
JKCIepUMEHTATLHOE TIOTYYeHHE MPaBHia CIIOXKe-
HUS CHWJI, HANPaBJICHHBIX BJOJb OIHOW MPSIMOA.
OmpeneneHre BEIWYUHBI  PAaBHOICHCTBYIOIICH
CHIL.

WzydeHue cuibl TPEHHS CKOJIBKCHUS U CHITBI TPE-
HUS TIOKOSL.

HUccnenoBanne 3aBUCUMOCTH CHITBI TPEHHSI OT Beca
TeJa ¥ CBOMCTB TPYILIMXCSI TOBEPXHOCTEM.

AHanM3 TPaKTHUYSCKUX CUTyalMid, B KOTOPBIX
MPOSIBJIICTCS JIEHCTBUE CHIIBI TPEHUS, HCIOIB3Y-
IOTCSL CIIOCOOBI €€ YMEHBIIICHUS! WIH YBEJINYCHUS
(kaTaHWe Ha JBDKAX, KOHbKAX, TOPMOXKCHHE aBTO-
MOOWJIS, HCIOJIb30BAaHUE IOANIUITHUKOB, IlIaBa-
HHE BOIHBIX JKHBOTHEIX 1 1p.) (MC — Onoorus).
Pemenune 3amau ¢ ucnons3oBaHueM Gopmyn A
pacuéra CHJIBI TSIKECTH, CHUJIBI YIPYTOCTH, CHIIBI
TPEHHUSI.

JlabopaTropHbie padoThl U ONBITHI

1. OmnpeneneHue CKOPOCTH pPaBHOMEPHOTO JBMXKEHHUS (LIapuKa B KUAKOCTH, MOJEIH

ANEKTPUYECKOTO aBTOMOOMIIS | T.11.)

2. Ompenenenne cpeHell CKOPOCTH CKOJIBKEHUS OpyCKa WIIH IIapuKa M0 HAaKJIOHHOM IITIOCKOCTH
3. Omnpeznenenue MWIOTHOCTH TBEPAOTO TeNa
4. OmnbIThl, JOEMOHCTPHUPYIOUIME 3aBUCUMOCTb paCTsDKEHUS (IedopManuu) TMPYKUHBI OT

IIPUIIOKEHHOMN CHUIIBI

5. OHI)ITBI, ACMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIBI TPCHHUA CKOJBXCHHA OT BE€Ca TCjla U




XapakTepa CONPUKACAIONIMXCS MOBEPXHOCTEH

JaBjieHHe TBEPABIX TeJI, KUIKO-

v . 21
CTeH U ra30B
Jasaenune. Ilepemaua nasieHust
TBEPABIMH TeJIAMHU, KUJAKOCTAMHU U 3
rasamMmu
AHanu3 U OOBSCHCHHE ONBITOB M TMPAKTHYECKUX
CUTYyaIlMii, B KOTOPBIX MPOSBISAETCS CHIIA JaBJe-
HUSL.
O6ocHoBaHKE cITOCOOOB yMEHBILICHHS U yBeJIHUe-
Hasienne. CriocoObl yMEHBIIEHUS U HUS IABJICHHA. )
yBeNMueHHs JaBieHus. JlaBieHue Nzyuenne 3aBUCIMOCTH JaBlICHHS ra3a OT 00bEMa
raza. 3aBUCUMOCTb JaBJICHHS Ta3a OT 1 TCMIICPATypBI. .
. WzydeHne ocCOOCHHOCTEW TMepenayd JaBICHUS
o0béMa m Temmepatypsl. [lepemava -
. TBEPABIMHU TEIAMH, KUAKOCTAMHU U razamu. O6oc-
AaBICHU TBCPABIMU TEIaMH, KU HOBaHUE pE3YJbTATOB OIBITOB OCOOCHHOCTSIMH
KOCTAMHM ¥ Tasamu. 3akoH Ilackars. CTPOCHHS BEIIECTBA B TBEPAOM, KHUIKOM H Ta30-
ITHeBMaTH4YeCcKkre MalIUHBI 00Pa3HOM COCTOSHHSIX.
JKCIEepUMEHTAILHOE  JIOKA3aTeNbCTBO — 3aKOHA
[Tackans.
Pemenne 3amau Ha pacu€r naBieHUsS TBEPIOTO
Tena.
JlaBJjieHne JKUIKOCTH 5
HccnenoBanne 3aBHCUMOCTH JAaBIICHUS YKHKOCTH
OT TIYOHMHBI IOTPYXKEHHUS ¥ TUIOTHOCTH JKUJIKOCTH.
HaGmonenne u oOBSCHEHHE THAPOCTATHICCKOTO
napaJiokca Ha oCHOBe 3aKkoHa [lackas.
3aBHCUMOCTh JABJICHUS KUIKOCTHU N3ydenre cOOOMIAONIMXCS COCY/I0B.
OT ITyOMHBI nOrpyeHus. I'mapocra- Pemenne 3aga4 Ha pacd€T NaBIEHUS JKUAKOCTH.
Trueckuil mapaaokc. Coobmarorme- OOBbsicHEeHUE TPUHIMIA JCUCTBUS THUIPaBIUYC-
¢ cocynel. l'mapaBnuueckue mexa- CKOT0 Ipecca.
HU3MBI AHanu3 ¥ OOBSACHEHUE NPAKTUYECKUX CUTYalUH,
JEMOHCTPHPYIOIINX TIPOSIBIICHUE JABICHUS KUJI-
KOCTH U 3akoHa [lackans, HampuMep MpoIEeccoB B
OpraHu3Me INpH TIIyOOKOBOAHOM HBIpsHUN (MC —
OMOJIOTHSA).
AtmocdepHoe 1aBIeHue 6
OKcrepuMeHTaIbHOE O0Hapy)KeHHe aTMochepHo-
T'O JIaBJICHUSL.
AHanu3 U OOBSCHEHHE ONBITOB M TMPAKTHYECKUX
ATMOC(i)epa SeMiIu " aTMOC(bepHOC CI/ITyaLII/If/’I, CBA3aHHBIX C ﬂeﬁCTBHeM aTMOC(i)epHO-
napneHue. [IpuIrHbI CyIIECTBOBAHMSI 'O TaBJICHH.
BO3YIIHON 06070YKH 3eMr. OTBIT OOBsCHEHHUE CYIICCTBOBAHMS aTME)C(I)epLI Ha 3eM-
Toppuuenmi.  V3MepeHme — arMo- Jie¢ ¥ HEKOTOPBIX TUIAHETaX WU e OTCYTCTBHSI Ha
pp P npyrux 1ranerax u Jlyae (MC — reorpadus, ac-
chepHOTO JaBJICHUS. 3aBUCUMOCTh
TPOHOMHSI).
aTMOC()EPHOTO JABJIEHUS OT BHICOTHI OOBscHEHUE U3MEHEHMSI TUIOTHOCTH aTMOC(EPHI C
HaJl ypoBHeM Mops. IIpuGopsr s BBICOTO M 3aBUCUMOCTH aTMOC(EPHOTO TaBICHUS
HU3MepeHust aTMOC(HEPHOTO JaBICHUS OT BBICOTBL.
Pemenne 3amau Ha pacuér atMocdepHOro naBie-
HUSL.
M3yuenue ycrpoiicTBa 6apomeTpa-aHepoua.
JeiicTBHe KUIKOCTH U ra3a Ha MO- 7

rpy:KéHHOE B HUX TeJI0

JleiicTBUE >XKUJKOCTA W Ta3za Ha TO-
Ipyk€HHOE B HUX Teno. BpITanku-
Baromias (apXuMmenoBa) Cuia. 3aKOH

OKCIEepUMEHTAILHOE  OOHApy)XKCHHE  JICHCTBUSA
JKUIKOCTH U ra3za Ha MOTrpyKEHHOE B HUX TEJIO.
OnpeneneHue BBITAJIKUBAIOMICH CHIIBI, JCHCT-




Apxumena. IlnaBanme ten. Bozmy-
XOIIlIaBaAHHUEC

BYIOILIEH HA TEJIO, MOTPYKEHHOE B KUIAKOCTD.
[IpoBenenne u obCyXIeHNE OMBITOB, IEMOHCTPH-
PYIOIIMX 3aBUCHUMOCTh BBITAJIKMBAIOUICH CHIIBL,
JEHCTBYIONICH Ha TENIO B JKUAKOCTH, OT 00BEMa
MOTPY>KEHHOU B KUJKOCTh YacTH Tella U OT IJIOT-
HOCTH KHUIKOCTH.

UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT
00BEMa MOTPYKEHHOHN B KUIAKOCTh YaCTH TeJa.
Pemenue 3agau Ha npuMeHeHUE 3aKOoHa ApXHUMe-
J1a ¥ YCJIOBUS TIIaBaHUS TeJl.

KonctpynpoBanue apeomerpa WM KOHCTPYHUPO-
BaHUE JIOAKU M ONpe/eNieHne €€ rpy30n0bEMHO-
CTH.

JlaGopaTopHble padOThI U ONBITHI

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMaA MOTpyKEHHOM B )KHUJIKOCTh YaCTH
Tena
2. OmnpeneneHne BBITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJO, TOTPYXKEHHOE B KUIKOCTh
3. IIpoBepka HE3aBUCMMOCTH BBITAIKMBAIOIIECH CHIIbI, JEHCTBYIONIEH HA TEJIO B )KUJIKOCTH, OT
MacCHI Tella
4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJTKUBAIOIIEH CUJIbI, ICCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU KUKOCTH.
5. KoncTpynpoBaHue apeoMeTpa Wi KOHCTPYHUPOBAHUE JIOJKU U ONIPEJETeHUE €€ rpy3010ab-
€MHOCTH
8 kJacc
Ne /o Pazgensl KoauuectBo yacos
L. PaGoTa 1 MOIIHOCTH. DHEpIrUs 12
IL TenyioBLIE IBJIEHUS 28
I11. DJleKTPpUYeCKNe H MATHUTHBbIE SIBJICHUSI 24
HUroro 64
Pe3eps 4
No Temarnueckoe coaepxKaHue Kon-Bo | XapakrepucTrka OCHOBHBIX BHJOB J€SATENb-
- (pa3menbl, TEMBI) 4acoB HOCTH 00Y4JarOIIUXCs
I | PaboTa m MOIITHOCTH. JHEPrus 12
Pa6ora u MOIIHOCTH 3

Mexanudeckas pabora. MomHoOCTb

B teuenue yueOHOTO rosia; MOHUMATh, IPUMEHSTh
B CaMOCTOSITENIFHOW pedd, BOCIPHHHUMATH (CITy-
XO3pUTENBHO W/WJIM Ha CIyX € YYETOM YpOBHS
CIIyXOPEUEBOTO Pa3BUTHS OOYYAFOIIUXCS) U JIOC-
TATOYHO BHSTHO M €CTECTBEHHO BOCIIPOU3BOIHUTH
TEMaTHYECKYI0 W TEPMHUHOJIOTHYECKYIO JIEKCHKY,
a TaKXe JICKCHKY 10 OpPTaHW3alliu y4eOHOU mes-
TENBHOCTH. BHIMONHATE QOHETHUECKYIO 3apsIKy.
Hcmnonp30BaTh NAaKTUIBHYIO (YCTHO-TAKTHIBHYIO
pevb) B KauyeCTBE BCIIOMOTATEIHHOTO CPEICTBA
oOmeHwMsI.

ITo okOHYaHWHU KaXIOW YIeOHOW YEeTBEpPTH: BOC-
MPUHAMATh HA CIyX W BOCIPOU3BOJUTH TEMaTH-
YECKYH0 ¥ TSPMHUHOJIOTHYECKYIO JIEKCUKY YIeOHOM
JTUCIUIUTAHBI, & TaK)Ke JEKCHKY IO OpraHU3aI[iH
y4aeOHOM NesITeTHHOCTH.

OKCHEpUMCHTAIbHOE OIpPE/ICICHUEe MEXaHuYe-
CKOH paOOTHI CHUJIBI TSHKECTH TPU MAJICHUH Tella ’
CHJIBI TPEHUs] TPU PaBHOMEPHOM TMEpEeMENIeHUN




TeJa M0 TOPU3OHTATBHOM MOBEPXHOCTH.

Pacuér MomiHOCTH, pa3BUBaEMOM MPHU MOAbEME 10
JIECTHHLIE.

Pemenue 3a1au Ha pacy€T MEXaHUYECKOH pabOTHI
¥ MOUITHOCTH.

IIpocTbie MeXaHM3MBbI 5
OmnpenesneHne BBIUTPHIILA B CHIIE TIPOCTBIX MeXa-
HU3MOB Ha MpUMEpe pbhluara, MoJBHKHOTO W He-
HpOCTbIe MEXAHU3MBI: pblyar, 6_]101(, IIOABHXXHOTI'O 6HOKOB, HaKJIOHHOMH ITIJIOCKOCTH.
HAKIOHHAS. IUIOCKOCTB.  [IpaBHIIO HUccnenoBanue ycnoBusi paBHOBECHS phlyara.
paBHOBecHs pbrdara. [IpuMeHeHHe OOHapyxeHHe CBOHCTB MPOCTBHIX MEXaHW3MOB B
Pa3INYHBIX WHCTPYMEHTAX M TPUCIIOCOOJICHHUSX,
npaBujIa paBHOBECHsI pbluara K 010-
UCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAKKE B XKHU-
KY. «30JI0TO€ MPAaBUIIO» MEXAHUKHU.
KL I BbIX oprann3max (MC — 6uonorus).

Al nmpocThix Mexanu3moB. lIpo- DKCIepUMEHTAIEHOE JTOKA3aTeIhCTBO PABEHCTBA
CTBIC MEXAaHM3MBI B ObITYy M TCXHH- paboT IpH MPHUMEHEHHUH TIPOCTHIX MEXAHU3MOB.
Ke. Ppryaru B Tene 4enoBexa Onpenenenne KITJ[ HakTOHHOM MIOCKOCTH.

Pemrenne 3aa4 Ha MpUMEHEHHE TIPaBHJIa PaBHO-
Becus priuara U Ha pacyet KITJI.
Mexannuyeckas JHeprus 4

Kunernueckass ¥ mNOTEHIMAJIbHAS
sHeprus. IIpeBpaienue ogHOro BH-
Jla MEXaHWYECKOH BSHepruu B Apy-
roi. 3aKOH COXpAaHEHUs U HU3MEHE-
HUSI SHEPIMH B MEXaHUKE

OKCHepUMEHTATBHOE ONpEACICHUEe W3MCHCHHUS
KUHETUYECKOM M TOTEHIHUAIbHOW 3HEPruu Teya
MIPH €r0 CKaThIBAHWUU 110 HAKJIOHHOMW TUIOCKOCTH.
®dopMmynMpoBaHHE Ha OCHOBE HCCIICIOBAaHUS 3a-
KOHA COXpaHEHUS MEXaHHMIECKON DHEPTHUH.
OOcyxaeHre TpaHul] MPUMEHUMOCTH 3aKOHa CO-
XpaHEHUS 3HCPTUU.

Pemienne 3agay ¢ HCIONB30BAHUEM 3aKOHA CO-
XpaHCHHS YHEPTHH.

JlabGopaTropHblie padoThI M ONBITHI
1. Omnpenenenue pabOThI CUIIBI TPEHUS ITPU PABHOMEPHOM JBIKEHHH TeJIa IO TOPU3OHTAILHON

MOBEPXHOCTHU

2. HccnenoBaHue ycloBUI paBHOBECHUS pbluara

3. WMsmepenune KIIJI HakIOHHON MIIOCKOCTH
4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKOHN 3HEpPrun

11

TennoBble ABJIEHUA

28

CTpoeHue U CBOIICTBA BelIECTBA

7

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIpP-
HO-KMHETUYECKOW TEOPHH CTPOECHUS
BellecTBa. Macca M pa3Mepsl aTo-
MOB U MOJeKyn. OnbIThl, TOATBEP-
KJAIOIIAE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU  TeO-
puu. Monenu TBEPAOro, KUAKOTO U
ra3000pa3HOr0 COCTOSTHMI BeEIECT-
Ba. Kpucramiueckue u amopdubie
TBEpAbIE Tena. OObsICHEHNE CBONCTB
ra3oB, KUIKOCTEH U TBEPABIX TEJ HA
OCHOBE IIOJIOKEHHUU MOJIEKYJIIPHO
-KMHeTH4YecKko Teopunu. CmauuBa-
HUE U KanwUIsipHbIe siBJIeHus. Ter-
JIOBO€ pacCUIMPEHUE U CIKATHE

HabGmronenne u wHTepIpeTanusi OMBITOB, CBH/IE-
TENBCTBYIONIMX 00  aTOMHO-MOJICKYJISIPHOM
CTPOCHHWH BEIIIECTBA: OMBITHI C PACTBOPCHHEM
pa3IMYHBIX BEIIECTB B Boje. PemieHue 3amad mo
OIIEHWBAHHWIO KOJIMYECTBA aTOMOB WJIM MOJIEKYIN B
equHHUIle O00BEMa BelecTBa. AHAINM3 TEKCTa
JPEBHUX aTOMHCTOB (Hampumep, (parMeHTa Io-
oMbl Jlykpemmst «O mpupoje Bemiei») ¢ U3II0Ke-
HUEM 000CHOBaHUH aTOMHOM THITOTE3bI (CMBICIIO-
Boc uteHme). OIlleHKa yOeAMTEIHLHOCTH OSTHUX
obocHoBanuii. OOBsICHEHHE OPOYHOBCKOTO IBH-
JKeHUS, SBICHUS TUGQY3UN U Pas3iuduil MExXIy
HUMH Ha OCHOBE TIOJOXCHHHA MOJCKYJISp-
HO-KMHETHYECKOH TEOpHUH CTPOCHHUS BEIECTBA.
OOBsiICHEHHE OCHOBHBIX Pa3IUYHA B CTPOCHUH
ra3oB, XXHUJKOCTEH W TBEPIBIX TEJ C UCIOJIH30Ba-
HHUEM TIOJIOXKEHUM MOJIEKYJISIPHO -KMHETHYECKOU
TEOpUH CTPOEHHUs BemecTBa. [IpoBeneHne onpITOB
M0 BEIPANIMBAHUIO KPUCTAJUIOB TIOBAPSHHOMN COJH
wim caxapa. [IpoBesieHre u 00BSCHEHHE OMBITOB,




JIEMOHCTPHUPYIOIINX KAMWUISIPHBIC SBICHUS U SIB-
nenne cMaunBaHusg. OOBSCHEHHWE POJIM KaIWII-
JISIPHBIX SIBJICHUW NSl IOCTYTUICHUS BOJBI B Opra-
HI3M pacteanii (MC—oOwuonorus). Habnronenue,
MIPOBEJICHUE W OOBSICHCHHE OIBITOB IO HabIrOIe-
HUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTSH 1
TBEpABIX Tell. OOBsICHEHHE cOoXpaHeHHs 00BEMa
TBEPABIX TEN, TEKYYECTH KHUIKOCTH (B TOM YHCIIC,
Pa3HHIBI B TEKYYSCTH JUIS PAa3HBIX KXUIKOCTEH),
JaBieHUs Ta3a. [IpoBeleHHE OMBITOB, IEMOHCT-
PUPYIOIINX 3aBHCUMOCTH JaBICHHS BO3JIyXa OT
ero o0bEMa W HarpeBaHUs WIN OXJIAKICHUS, U UX
OOBSICHCHHE HAa OCHOBE aTOMHO-MOJICKYJISPHOTO
ydeHusl. AHanU3 NPAKTHYSCKUX CHUTYyallud, CBS-
3aHHBIX CO CBOMCTBAMHU Ta30B, JXKHIKOCTEH U
TBEPABIX TEJ

TemnoBble Mpouecchl

21

Temneparypa. CBsa3b TemmnepaTypbl
CO CKOPOCTBIO TEIJIOBOTO JABUKECHUS
yactull. Buyrpenuss sueprus. Cno-
coObl U3MEHEHUSI BHYTPEHHEH dHEP-
TUM: TEIUIoNepesaya U COBEpIICHUE
paboTel. Buasl Temmonepenauu: Te-
IUIONPOBOAHOCTh, KOHBEKIUS, H3-
nyuenue. KonaudyecTBO  TEMJIOTHI.
VYaenbHas TEMIOEMKOCTh BEIIECTBA.
TemooOMeH U TETIOBOE PAaBHOBE-
cue. YpaBHEHHE TEIUIOBOrO OaliaH-
ca. IlmaBmeHue u oTBepAcBaHUE
KPUCTAJTMYECKUX BEIIECTB. Y Jelb-
Has TeruioTa rasieHus. [lapoobpa-
30BaHME M KOHJAeHcamus. Mcmape-
Hue. Kunenue. YnenpHas Ttemiora
napooOpa3zoBaHusl. 3aBUCUMOCTh
TEMIIEpaTypbl KHUIIEHUS OT aTMo-
chepHoro naBieHus. BraxHOCTh
BO3/lyXa. DHEPrus TOIUIMBA. Y Aelb-
Has TeruioTa cropanus. [IpuHIMIBI
paboThl  TEIUIOBBIX  JBUTATEJCH.
KIIJI rennoBoro asurarens. Termo-
BbIE JIBUTATEId M 3alllUTa OKpPY-
JKarouien cpebl. 3aKOH COXpaHEHUS
Y TIPEBPAILEHUS] SHEPTHUH B MEXaHU-
YECKUX U TEIUIOBBIX MpoIeccax

O06ocHOBaHHE TIPABHIT U3MEPEHUS TEMITCPATYPHI.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB HM3MEPECHHS H
KA TEMIEPaTyPBHI.

HaGmronenue u 00bsACHEHHE OIBITOB, JEMOHCTPH-
pYIOIINX U3MEHEHNE BHYTPEHHEH YHEPTHUU TeJa B
pe3ynpTaTe TeIuIonepeaadyl W padoThl BHEIIHUX
CHIL.

Habmonenne u 0OBSICHEHHWE ONBITOB, OOCYXJIe-
HUE TPAKTUYECKUX CHUTYyaluid, IEMOHCTPHUPYIO-
IIMX Pa3IUYHBIC BUJBl TEILIONCPEIAuyr: TEIUIO-
MIPOBOTHOCTbH, KOHBEKIIUIO, H3TYICHUE.
HccnenoBanne sBIEHHS TEIJIOOOMEHA IPH CMe-
IIMBAHUU XOJIOIHON U TOPSYEH BOJIBI.
HaGmronenue ycTaHOBICHHS TEIUIOBOTO PaBHOBE-
CHUSI MEXy TOpsiYeil M XOJI0IHOU BOJIOH.
Ompenenenne (M3MepeHNE) KOTUIECTBA TETIOTHI,
MOJTyYEHHOT'O BOJIOM IMpH TEIUIOOOMEHE ¢ Harpe-
THIM METATHYECKAM IIUITHHAPOM.

Ompenenenne (M3MEPEHHE) YIACTHHOW TEIUIOEM-
KOCTH BEII[ECTBA.

Pemenue 3anad, cBI3aHHBIX C BBIYMCICHHUEM KO-
JUYECTBA TEIUIOTHI M TEIUIOEMKOCTH TPH TEIUIO-
oOMeHe.

AHanu3 cHUTyanuid TPAaKTHYECKOTO HCIOIb30Ba-
HUS TEIJIOBBIX CBOMCTB BEIIECTB M MaTepHajOB,
HampuMep B IENIAX DHEProcOepeXeHHs: TeTIo-
W30JIAIIMS, SHEProcOeperaronye KpbIlii, TepMO-
AKKyMYJISTOPHI U T.II.

Habmonenue sBIICHWN WCIapeHUs W KOHICHCA-
WU,

HccnenoBanme mporecca UCHApEHUST Pa3IMIHBIX
JKUJKOCTEH.

OO0BsicHEHHE SBICHUHA UCTIAPCHUS M KOHICHCAITUN
HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO YYCHUSI.
Hab6monenue u 06bsICHEHHE TIpoTiecca KUTICHHUS, B
TOM YHCJI€ 3aBUCHUMOCTH TEMIIEpPaTypbl KHUTICHUS
OT JIaBJICHUSL.

Omnpenenenne  (M3MEpeHUE)
BJIQKHOCTH BO3/yXa.
HaGmronenue mporiecca ruiaBieHUs KpUCTaIIHYe-
CKOT'O BEIIIECTBA, HAITPUMED, JIbJIA.

OTHOCUTEIBLHOU




CpaBHEHHE TPOLECCOB IJIABICHUS KpPHUCTAIUINYe-
CKHX TeJl W pa3MArdeHus TMpH HarpeBaHUU
aMOp(QHBIX Ted.

Omnpenenenne (M3MEpPEHHUE) YIETBHOH TEIUIOTHI
TUTaBIICHUS JIbJA.

OOBsicHEHHE SIBICHUM IIIABICHUS W KPUCTAJLTH-
3allMd Ha OCHOBE aTOMHO-MOJIEKYJISIDHOTO Yyuye-
HUSL.

Pemenne 3anad, CBsI3aHHBIX C BBIYHCIEHHEM KO-
JIMYecTBa TEIUIO ™ THI B MIpolleccax TeIuonepenadn
MIPH TUIABJICHUH W KPUCTAJUTM3AIINY, UCTIAPCHUU H
KOH/ICHCAITHH.

AHanu3 cuTyaluid NpakTUYECKOTro ITPUMEHEHUS
SIBJICHUH TUTABIICHUS W KPUCTAJUTM3AIMH, HATIPH-
Mep, MOJy4YeHHE CBEPXYHCTHIX MaTepHalioB, CO-
JieBasi Tpeika u Jip.

AHanu3 paboTel U 0OBSCHCHHUE MPHUHIIUIA JCUCT-
BUS TETUTOBOTO JBUTATEIIS.

Brruncnenne Koqu4ecTBa TETUIOTHI, BBIACISAIONIE-
rocs MpU CTOPaHWUU PA3INYHBIX BUJIOB TOILIUBA, H
KIIJI nBurarens.

OO0cyxeHne JKOJOTHYSCKHUX ITOCICACTBHM WC-
MIOJTE30BAHUS IBUTATENell BHYTPEHHETO CTOPaHUA,
TEIUIOBBIX U TuApodekTpoctanmit (MC — skoino-
THUS, XUMUSI).

JlabopaTopHbie padoThI U ONBITHI

1. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIKCHHS

2. OMnbITHI N0 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COMIM WM caxapa

3. OmnbIThl IO HAOMIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEH U TBEPBIX Tel

4. Ormpenenenue TaBIeHUs BO31yXa B OAJIOHE IITIPULA

5. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ero o0bEMa U HarpeBaHUS
WJIU OXJIQXKICHUS

6. IIpoBepka rumoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B TEPMOMETpHYE-
CKOM TpyOKe OT TeMIepaTypsl

7. HaOnroneHne W3MEHEHHs] BHYTPEHHEH YHEPTUU Tejla B pe3ysIbTaTe Teruionepeaadnd u pabdo-
ThI BHEITHUX CHJI

8. HccrnenoBanue sBJICHHS TETUIOOOMEHA MPU CMEIITUBAHUH XOJIOTHOM M TOpsiueid BOJIBI

9. OmpeneneHne KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOHM MPH TEINIOOOMEHE C HarpeThbiM
METAJUIMYECKUM HUIUHAPOM

10. Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue nporecca UCIapeHust

12. Onpenenenre OTHOCUTENILHON BIIAXXKHOCTH BO3AyXa

13. Onpenenenne yieabHON TEMIOTHI IUIABJICHUS Jba

JIeKTpUYecKre 1 MATHUTHBIE sIBJIe-

I 24

HUSA

JJIeKTpUYecKHe 3apsiiabl. 3apsKeH- 7

HbIE TeJIA U X B3aUMO/IelicTBUE

Dnektpu3anus Ten. J[Ba poaa diek- Habmronenue u npoBeieHUE OIBITOB IO 3JIEKTPU-

TpI/IquKI/IX 3ap51£[0B. B3aHMO,Z[eI>iCT- 3a1uu TCJI IIPpHU COIIPUKOCHOBEHUU U I/IHI[YKI_‘IJI/ICI/I.

BHE Bapﬂ}KeHHBIX Teo. BaKOH Ky.]'IO- Ha6J’IIOI[“eHI/I€ u O6’LH(?'H€HI/I€ B3aUMOACUCTBUA

Ha. 3HeKTpI/IquKOG oue. HpI/IHHI/IH OAHOMMCHHO U pa3HOI/IMeH£IO 3apSAKCHHBIX TCII.

OO0BsiICHEHHE TIPUHITATIA JEHCTBUS MIEKTPOCKOIIA.

Cyljepnognupm R OOpsicHeHUE SIBICHUN DIIEKTPU3ALUH [IPH COTIPH-

JICH. HOCHTGHH BHGKTqueCKHX 3a- KOCHOBCHHHU TCJI U I/IH,Z[YKLII/Ieﬁ C UCIIOJIb30BAHUEM

psOB. DIIEMEHTApHBIN DJICKTPHYC- 3HAHUKM O HOCHUTENSAX DJIEKTPHYECKUX 3apsaoB B

ckuit 3apsg. Ctpoenue aroma. [Ipo- BEIIECTRE.




BOJHUKH W JUDJIEKTPUKH. 3aKOH CO-
XpaHEHUs IEKTPUUECKOro 3apsiaa

PacrioznaBanue u 0OBsICHEHHE SBIICHUIA AJICKTPH-
3alMH B IIOBCEIHEBHOM JKU3HHU.

HabGmronenue u 00bsICHEHHE ONBITOB, WILTFOCTPH-
PYIOLIUX 3aKOH COXPAaHEHUS AJIEKTPUUECKOIro 3a-
psna.

Hab0monenue onmpITOB IO MOIETHUPOBAHHUIO CHIIO-
BBIX JIMHUHN 3JIEKTPUUECKOTO TTOJIS.

UccnenoBanue neWCTBUSI SJACKTPUUYECKOTO MO
Ha TIPOBOJHUKH U JUDJICKTPUKH.

IHoCTOAHHBIN JJIEKTPUYECKUI TOK
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DJIEKTPUYECKUN TOK. YCIIOBHUSI Cy-
[IECTBOBAHUS JIEKTPUUYECKOTO TOKA.

VICTOYHUKHM  TOCTOSHHOTO  TOKA.
JIeHCcTBHSL  DIEKTPUYECKOrO0  TOKa
(TerioBoe, XUMHUYECKOE, MAarHuT-

HOE). DIEKTPUUYECKHUM TOK B JKHJIKO-
CTAX M Ta3ax. JJIEKTpUYECKas LElb.
Cuna Toka. DneKTpuYecKoe Hamps-
keHne. ConpoTHUBIIEHHE MPOBOJIHHU-
Ka. YIEIbHOE COINPOTUBIICHUE BE-
mectBa. 3akoH Oma 11 ydacTka
LETH.

HaGnronenue pasmuvHBIX BUAOB JCHCTBHS 3JICK-
TPUIECKOTO TOKa M OOHAPYXEHHUE DTHX BHIIOB
JIEHCTBHS B IIOBCEIHEBHOM SKU3HM.

COopka W HUCHBITAHHE 3JICKTPUYCCKON IEMHU I10-
CTOSIHHOI'O TOKA.

M3mepeHne CriTbl TOKa aMIIEPMETPOM.

M3mepeHue AneKTpUUECKOro HampsDKEHUST BOJIBT-
METPOM.

IIpoBenenne U OOBICHEHHE OIBITOB, TEMOHCTPH-
PYIOLIUX 3aBUCHUMOCTb JJIEKTPUUYECKOIO COIpPO-
TUBJICHUS TPOBOJHUKA OT €T0 JJIWHBI, IUIOIIATU
MOTICPEYHOTO CCUCHUS U MaTepHaa.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MPOTE-
KAloIIero 4epe3 pe3ucTop, OT COMPOTUBICHUS
pEe3UCTOpa M HANIPSHKCHIS HAa PE3UCTOPE.

JlabopaTopHbie padoThI U ONBITHI

S e

3UCTOpA U HANPSHKEHUS Ha PE3UCTOpE
7. OHBITBI, ACMOHCTPpUPYIOIIUC 3aBUCUMOCTL JJICKTPHUYCCKOI'O0 COIMPOTHUBIICHUSA ITPOBOJHUKA
OT €r0 JUTMHBI, TUTOIIAN TIOTIEPEYHOT0 CEUCHUS U MaTepraa

OnbITH IO HAOJTIOACHUIO SJICKTPU3AIUH TET HHAYKIIUEH U TIPU COPUKOCHOBEHHUH
I/ICCHGI[OBaHI/Ie I[eﬁCTBHH QJICKTPHUYCCKOIO I10JIS Ha ITPOBOAHUKU U NUBJICKTPUKU
CoOopka u mpoBepka padOThI AMEKTPUIECKOM TSN MOCTOSHHOTO TOKa

H3mepenue u peryampoBaHue CUIIbI TOKA
M3MepeHue u peryIupoBaHNe HAMIPSKEHUS
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PE3UCTOpP, OT COMPOTHBIICHUS pe-

9 kJ1acc
Ne i/t Pa3nennl KonnuecTBO yacoB
L JJleKTpUYeCKNe U MATHUTHbIE SIBJICHUS 20
I1. MexaHnu4yeckue siBJeHH S 40
Hroro 60
Pe3eps 8
No Temaruueckoe cofepx aHue Kon-Bo | XapakrepucTrka OCHOBHBIX BHIOB J€ATENb-
- (pa3menbl, TEMBbI) JacoB HOCTH O00YJaroIIIXCst
I | DueKkTpHyeckne 1 MarHUTHbBIE sIBJIe- 20
HHUS
ITocTOSIHHBII 3J1eKTPHYECKHH TOK 10

[TocnenoBarenbHOE U MapaielibHOE
coeMHEHHEe MpOoBOAHMKOB. Pabora
¥ MOILHOCTh 3JIEKTPUUECKOr0 TOKA.
3akon Jxoyns—JIenma. OnekTpo-
MPOBOJIKA W MOTPEOUTETH DIEKTPHU-

B Tedenue y4eOHOTO rojia: MIOHUMATh, IPUMEHSIThH
B CaMOCTOSITEIILHOW pedYd, BOCIPUHHMATH (CITy-
XO3pUTENBHO W/WIIM Ha CIyX € YYETOM YpOBHS
CIIyXOpEUYEBOTO Pa3BUTHS OOYJAIOIIMXCS) M JIOC-
TATOYHO BHSITHO U €CTECTBEHHO BOCIIPOU3BOIUTH




yeckoi ’Hepruu B ObITy. KopoTkoe
3aMbIKaHUE

TEMaTHYECKYI0 U TEPMHUHOJIOTHYECKYIO JIEKCHKY,
a TaKXKe JIEKCHKY 10 OpTaHW3alliu y4eOHOH mes-
TEJILHOCTH. BBIMOMHATE (POHETHUECKYIO 3apSAIKY.
Hcmnonk30BaTh NaKTWIBHYIO (YCTHO-TAKTHILHYIO
pedp) B KadecTBE BCIIOMOTATEIhHOTO CPEICTBA
oOIIeHMS.

[lo okoHuUaHMM Ka)KAOH y4eOHOW 4YeTBEPTU: BOC-
MPUHAMATh HA CIyX U BOCIPOU3BOJIUTH TEMaTH-
YECKYI0 ¥ TEPMHUHOJIOTHYECKYIO JIEKCUKY YIeOHOM
JUCIUILTAHBI, & TaKXKe JICKCUKY 10 OpraHU3aIiuu
yueOHOI AEATEILHOCTH.

IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUA TIPU
MOCTIEIOBATEIbHOM COCIMHEHHH IBYX PE3UCTO-
pOB.

IIpoBepka mpaBmia aisi CHJIBI TOKa MPH Mapal-
JIEIIbHOM COEeIMHEHUH PE3UCTOPOB.

AHanu3 cUTyanmii MOCIeA0BATEIILHOTO W Iapall-
JIETFHOTO COeIMHEHNUS POBOIHUKOB B JIOMAITHUX
JIMEKTPUIECKHIX CETAX.

Pemenne 3amgau ¢ ucnonszoBaHueM 3akoHa Oma u
(hopmyn pacuéra MEKTPUIECKOTO COMPOTHBIICHUS
MIPH TIOCJIEIOBATEIFHOM M MapalIeIbHOM COEIH-
HEHHUH MTPOBOJTHUKOB.

Omnpenenenne paboOTHl  ICKTPUYECKOTO  TOKA,
MIPOTEKAIOMIETO Yepe3 PE3UCTOP.

OmnpeneneHrne MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
BBIJICIIIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa 4epes3
JIAMTIOYKY OT HallpsDKEHUS Ha Hell.

Onpenenenue KIIJ] narpeBarens.

UccnenoBanne mnpeoOpa3oBaHus SHEPIHU MpHU
noIbEME Ipy3a dIEKTPOABUTATENIEM.

OO0BsicHEHHE YCTPONCTBA M TPHUHIINIIA JTCHCTBUS
JIOMAIITHUX 3JIEKTPOHATPEBATEILHBIX IPUOOPOB.
OOBSICHEHHE TPUYNH KOPOTKOTO 3aMBIKAHHS H
MIPUHLINIA AEHUCTBUS INIABKUX MPETOXPAHUTEIICH.
Pemenne 3amay ¢ ucnonbp3zoBaHueM 3akoHa JIxo-
yns—JleHna.

HabGmronenne BO3ZHUKHOBEHHS DIEKTPHUYECKOTO
TOKA B JKUIKOCTH.

MarsuTHble IBJICHUS

IToctossHEBIE MarHuTeE.. B3ammo-
JICUCTBUE IIOCTOSHHBIX MAarHHUTOB.
MarauTtHOoe nosie. MarHuTHOE moJe
3eMIIH U €r0 3HAUYCHHE JIS KU3HU
Ha 3emyie. OnbIT DpcTena. Maruut-
HOE TI0JI€ BJIEKTPUYECKOrO TOKa.
[IpruMeHeHne >IEKTPOMArHUTOB B
TexHuke. JlelicTBUE MarHUTHOTO
MOJISl HA MPOBOJIHUK C TOKOM. DJIEK-
TPOJBUTATENb TOCTOSHHOTO TOKA.
Hcnonp3oBaHne  AIEKTPOJBUraTE-
Jel B TEXHUYECKUX YCTPOWCTBAX U
Ha TPaHCIOPTE

HccnemoBanne MaroiuTHOTO B3aMMOJICHCTBHS I10-
CTOSIHHBIX MarHUTOB.

M3yueHne MarHuTHOTO MOJISl MOCTOSIHHBIX MarHu-
TOB TIPU UX 00BCTUHEHUH U Pa3JICIICHUH.
IIpoBeneHNe OMBITOB O BHU3YAIH3AIIAN ITOJISI TI0-
CTOSTHHBIX MarHHUTOB.

N3yueHue siBICHUS HAMAarHUYUBAHUS BEIICCTBA.
HccnenoBanue AEMCTBUSI AIEKTPUUECKOTO TOKa
Ha MarHUTHYIO CTPEIKY.

IIpoBeaeHue OMBITOB, JEMOHCTPUPYIOIIUX 3aBU-
CHMOCTh CWJIBI B3aUMOJCUCTBHS KATYIIKH C TO-
KOM W MarHmTa OT CWJIBI M HANpaBIICHUS TOKa B
KaTyIIKe.

AHanmu3 cuTyalii MpakTHUYECKOro MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHHUECKHX yCT-
pOHCTBax, MPOMBINIIICHHOCTH, MEIUIIUHE ).
N3yueHue AeicTBUST MarHUTHOTO MOJISI HA MpPO-




BOJTHHK C TOKOM.
M3ydeHue neiCcTBUS IEKTPOABUTATENS.
Wamepenne KIIJ| snexTponBHraTenpsHOW ycTa-
HOBKH.

PacrioznaBanme W aHanmu3 pasNUYHBIX IpHUMEHeE-
HUW DJIEKTpOABHUTATENIEH (TpaHCHOPT, OBITOBEIC
yCTpOMCTBa U Ip.).

DJIEKTPOMAarHUTHasi MHAYKIHSA 4

Oneiter ®apanes. SBneHue 3iek-
TpoMarHuTHOM MHAYKIUHU. [IpaBuino
Jlenua. Dnekrporeneparop. Croco-
OBl
OHEPruMu. OJIEKTPOCTAHLUU Ha BO-
300HOBJISIEMBIX HCTOYHUKAX JHEp-
TUU

OMBITHI 110 UCCIIEIOBAHUIO SIBICHUS 3JIEKTPO-
MarHUTHOW WHIYKIIMW: WCCIICIOBAaHUE H3MeE-
HEHUI 3HAYCHUS U HAMPABICHUS WHIYKIIHOH-
HOT'O TOKa.

MOJIyYEHUSI  DJIEKTPUYECKOU

JlaGoparopHblie padoThI M ONBITHI
IIpoBepka npaBuia CI0KEHUS HAIPSHKECHUHN IPU MTOCIIEI0BATEIbHOM COCIUHEHUH [IBYX pe-
3UCTOPOB

2. IlpoBepka mpaBuiia sl CUJIbI TOKA MPU NapAILICILHOM COSUHEHUN PE3UCTOPOB

3. Omnpenenenue pabOTHI IEKTPUUECKOTO TOKA, UYIIIETO YepPe3 PE3UCTOP

4. OrnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEISEMOMN Ha pe3ucTope

5. MHccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO YEPE3 JITAMIIOUKY, OT HAMPsHKEHUS HA HEH

6. Omnpenenenue KIIJI narpeBarens

7. HWccnenoBanne MarHUTHOTO B3aWMOJIEUCTBUS TOCTOSIHHBIX MAarHUTOB

8. HM3yueHWe MarHUTHOTO IOJIS MOCTOSSHHBIX MArHUTOB MPU UX OOBEIMHEHUH U Pa3AeICHUN

9. MHccnenoBanue IEUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY

10. OnbITHI, TEMOHCTPUPYIOLIKUE 3aBUCUMOCTb CHJIbI B3aUMOJECHCTBUSA KAaTYIIKU C TOKOM U Mar-

HUTA OT CWJIbI TOKA U HAPABJIEHUS TOKA B KaTYIIIKE

11. U3yyeHue necTBUS MarHUTHOTO MOJIS HAa MTPOBOJIHUK C TOKOM

12. KoHnctpyupoBanue U u3ydeHue paboThI 3JIEKTPOABUTATEIS

13. U3mepenne KI1/] anexkTpoaBuraTenbHOM yCTAaHOBKU

14. OnbITHI IO UCCIIEIOBAHUIO SIBJICHUS SJIEKTPOMArHUTHON UHAYKIIUK: UCCIIEI0BAaHUE U3MEHE-

HU 3HAUYECHMS U HAMPABJICHUS] MHTYKIIMOHHOT'O TOKa
II | Mexannuyeckue siBJIeHUSA 40

MexaHnudeckoe JBH:KEHHE W CIO- 10

c0o0BbI ero ONMUCaHus
AHamu3 W OOCYXICHHE pa3IWNIHBIX IPHUMEPOB

MexaHndeckoe IBIKEHHE. Martepn- MCEXaHUIECKOTO ABHKCHHUSL.

AITBHAS] TOYKA. CI/ICTeMa OTC‘-IéTa. OT- O6C}’)KZ[€HI/IC rpanull MNOPUMCHHUMOCTH MOICIA
«MatepualbHas TOUKay.

HOCHTEJIBHOCTE MEXAaHHICCKOT0 EIBH- Omnuncanne MEXaHUYECKOrO ABHXXCHUS pPa3JIMYHBI-

JKeHNsl. PaBHOMEPHOE NPAMOTMHEHHOE MU criocobamu (ypaBHEHHe, TabnuLa, rpaduk).

asiwkeHue. HepaBHOMepHOE MpsMO- AHanM3 )KU3HCHHBIX CHUTYallWid, B KOTOPBIX MPO-

nmvHeiiHoe  nBwkenre. CpemHss W SIBIIIETCS OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBU-

MIHOBEHHAs CKOpPOCTh Tejla MpHU He- JKEHUSL.

paBHOMepHOM JBUXCHHUU. YCKope- Ha6J'IIOI[eHI/I€ MEXaHHUYECKOIro JIBHKCHUSA TCIa

HUE. PaBHOYCKopeHHOG psIMOJIN- OTHOCHUTCJIBHO Pa3sHBIX TEJI oTcuéra.

HeiiHoe nBmkeHne. CBOOOIHOE TIaje- CpaBHeHue IyTel U TPACKTOPUH IBIKEHUS OHO-

HUE. OHBITBI .FaJ'H/IJ'Ieﬂ. PaBHOMepHOC ro I/I TOI0 K€ TCJIa OTHOCUTCIIBHO Pa3HbIX TCJI OT-

JBIOKEHUE MO OKpYykHOCTU. [lepuon cHera.

W vacToTa oGparcHus. JIMHEiHAT 1 O630p Tekcra [ammmess 00 OTHOCHUTEIIBHOCTH
JBHIKCHMUS.

yriogas  ckopoctu. IlenTpocrpemu- OmpezneneHue CcpemHEed CKOPOCTH CKOJBXKEHUS

TEIEHOE YCKOPCHHC Opycka WM IBMKCHHUS IMapHKa 10 HAKJIOHHOMN
IIJIOCKOCTH.




AHanu3 ¥ o0cyXIeHne CIoco00B NPUOIIKEHHO-
TO OTpeAeNIeH!s] MTHOBEHHOUW CKOPOCTH.
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBUIKE-
HUs (IIapuKa B >KUAKOCTH, MOZAETH 3JIEKTpUde-
CKOT'0 aBTOMOOWJIS 1 T.I1.).

OmpeneneHne MyTH, TMPOWICHHOTO 3a TaHHBIN
NPOMEXYTOK BPEMEHH, U CKOPOCTH Tela I0 rpa-
(uKy 3aBHCUMOCTH MYTH PaBHOMEPHOI'O JBHXKE-
HUS OT BPEMEHHU.

OO6cyxaeHne BO3MOXHBIX NPHHLUIIOB JEHCTBUS
npuOOpOB, H3MEPSIOIIUX CKOPOCTh (CIHUAOMET-
pOB).

Brruncnenne myTH M CKOPOCTH TIPH PaBHOYCKO-
PEHHOM MPSAMOTUHEHHOM IBM)KEHUH Tela.
Omnpenenenrne TPOHAEHHOTO IYTH W YCKOPEHHUS
JBIKCHHS Tella 1Mo rpaduKy 3aBUCHMOCTH CKOPO-
CTH PaBHOYCKOPEHHOT'O MPSIMOJINHEHHOTO JBHKE-
HUSI TEJIa OT BPEMEHHU.

OmnpeneneHne yYCKOpPEHHs Tella TMPH PaBHOYCKO-
PEHHOM JBIKEHHHU TI0 HAKIIOHHOH MJIOCKOCTH.
Wzmepenue neproga U 4acToThl 0OpalleHus Tena
M0 OKPYKHOCTH.

OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO JIBHKe-
HUSI TEJIa TI0 OKPY>KHOCTH.

Pemenne 3amay Ha ompeneneHne KHHEMaTH4e-
CKHX XapaKTePUCTHK MEXaHHYECKOTO IBWKCHHS
Pa3NMUYHBIX BHIOB.

Pacno3naBanue u npuOIMKEHHOE ONMUCaHHUE pa3-
JUYHBIX BUIOB MEXaHHMYECKOTO IBMKECHHS B TPH-
polie ¥ TeXHHKe (Ha MpUMepax cBOOOTHO Majaro-
MIUX TeJ, OBWKEHHS >KUBOTHBIX, HEOECHBIX Tell,
TPAHCTIOPTHBIX CPEJICTB U JIP.).

B3anmMopaelicTBHue Te
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IlepBeiii 3akon Herotona. Bropoi
3akoH Herorona. Tperwnii 3axoH Heto-
ToHA. [IpMHIMN Cynepno3unuu Cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuia
TPEHMs: CWIA TPEHHS CKOJILKCHHUS,
Cljla TPEHUS IIOKOs, APYrHe BHIbI
Tpenus. Chia TSHKECTH M 3aKOH BCe-
MHUPHOIO  TATOTEHUS. Y CKOPEHHE
cBoOOgHOrO mazaeHus. JIBwkeHue
rwianeT Bokpyr Comnnua. IlepBast koc-
MHUecKas CKopocTb. HeBecomocts n
neperpysku. PaBHoBecre Marepuab-
HOM TOYKH. AOCOJIIOTHO TBEPIOE Te-
no. PaBHOBecue TBEpHOro TENIa ¢ 3a-
KpEIUIEHHON OChIO BpaieHus. Mo-
MeEHT cwiIbl. LleHTp Tshxectn

HabGmronenue u 00CyXIeHUE OMBITOB C JABMKCHU-
€M Tela MPU YMEHBIICHUH BIHSHUS IPYTHX TEI,
MIPETATCTBYIOMUX TBHKCHHUIO.

OO0cyxieHue BO3MOXHOCTH BBITIONTHEHHSI 3aKOHA
UHEPIUH B Pa3IMYHBIX CUCTEMaX OTCUETA.
Habmonenne u 00CyXIeHHE MEXaHUICCKUX SIB-
JIEHUH, TPOUCXOoIAumMX B cucteMe orcuéra «Te-
JexKKa» MpU e€ PaBHOMEPHOM U YCKOPEHHOM
JIBIDKEHUH OTHOCUTEIHHO KaOuHeTa (QU3HKH.
elicTBHA C BEKTOpamMHu CHII: BBIIIOJHEHUE 3a/a-
HUHU N0 CIIOKEHUIO M BBIYUTAHUIO BEKTOPOB.
HaGnronenue n/vnu npoBeIeHUE OMBITOB, JCMOH-
CTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHHUS Teja OT
MPUIOKEHHON K HEMY CHJIBI U MAcChI TeJa.
AHanu3 1 00BSICHEHUE SBJICHUH C MCIIOJIb30BaHU-
eM BToporo 3akoHa HproToHa.

Pemenne 3amad ¢ WCMOIB30BaHUEM BTOPOTO 3a-
KoHa Hpl0TOHA U IipaBuIia CIOXKEHUS CUIL.
Omnpenenenne xECTKOCTH MPY>KUHBI.

AHanmu3 cuTyarui, B KOTOPHIX HaOJIOMAIOTCS YII-
pyrue nedopmanuu, U UX OOBSICHEHUE C HCIIOJNb-
30BaHHeM 3akoHa ['yka.

Pemenue 3amau ¢ ucnonab3oBaHuEM 3akoHa ['yka.
UccnenoBanue  3aBUCUMOCTH  CHIJIBI  TPEHUS
CKOJILKEHHUS] OT CHUJIbI HOPMAJIBHOTO JaBJICHUS.




OO0cyxIeHUe pe3yNIbTaTOB UCCIICIOBAHUS.
Ompenenenne K0P GUIIMECHTA TPEHUS CKOJIBKE-
HUSL.

W3mepeHue cribl TPEHUS TTOKOSL.

Pemenue 3amau ¢ vicrionp3oBaHueM (GOpMyIBI st
CHUJIBI TPEHUSI CKOJIBKEHUSI.

AHanu3 JBWKEHUS Tell TOJbKO TOJ JCHCTBUEM
CHJIBI TSDKECTH — CBOOOTHOTO MAICHUSL.
OO0BsicHEHHE HE3aBUCUMOCTH YCKOPEHHUS CBOOOI-
HOTO TMaJICHUS OT MACCHI Tela.

OrneHKa BETUYWHBI CHIIBI TATOTCHUS, NEHCTBYIO-
e MeXTy IBYMs TelIaMu (IJIs pa3HBIX Macc).
AHanu3 OBWKEHHS HEOECHBIX Tell MO IeHCTBHUEM
CWIBI TATOTCHHS (C HCIOJIB30BAaHUEM JIOTIOTHH-
TETHHBIX NCTOYHUKOB HH(OPMAITHN).

Pemenne 3amad ¢ WCMoONB30BaHMEM 3aKOHAa BCe-
MHUPHOTO TATOTCHUS W (hOPMYJIBI JJIs pacyéra CH-
JIBI TSKECTH.

AHanmm3/0030p OpPUTHHAIBHOTO TEKCTA, OIHCHI-
BAIOIIETO IMPOSBIICHUS 3aKOHA BCEMHPHOTO TSTO-
TEHUS; BBITIOJIHEHUE 3a/IaHUH 110 TEKCTY.
Habmonenue u 06CyXIeHHE OMBITOB 10 U3MEHE-
HUIO Beca Teja MPH YCKOPEHHOM JABIKEHUH.
AHanu3 ycJIOBUH BOSHMKHOBEHUS HEBECOMOCTU U
MIEPETPY3KH.

Pemenne 3agad Ha onpeseneHue Beca Tena B pas-
JIUYHBIX YCIOBHSX.

AHanu3 cuil, ICUCTBYIOIIUX Ha TEJO, MOKOSIIEeCs
Ha OIope.

Omnpe/ieNieHre IEHTPa TSHKECTU PA3INIHBIX TEIL.

3aKoHBI COXpaHeHus!

10

Nmnynec Tena. M3meHeHue uM-
nynbca. UMnynbc cuibl. 3aKOH CO-
XpaHeHus: uMmmyibca. PeakTuBHOE
nBUKeHHe. MexaHuueckas padborta u
MOII[HOCTh. PaboTa CHII TSXKECTH,
ynpyroctu, Tpeaus. CBsi3b 3HEprun
u pabotel. [loTeHIManbHas YHEPrus
Tena, MOAHATOrO HaJ IOBEPXHO-
cThio 3emid. lloTeHunanbHas 3HEp-
ruga cxatou mnpyxuHbl. KuHernue-
ckast sHeprus. Teopema O KHUHETHU-
YECKOM AHEPruu. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPruu

Habmionenue m oOcyxkaeHUE OMBITOB, AEMOHCT-
PUPYIOIINX TIepeaady UMITyJIbca MPU B3aUMO/IeH-
CTBUM TEJ, 3aKOH COXPAaHEHUS MMITYJIbCa Tpu a0-
COJIIOTHO YIPYI'OM U HEYIPYTOM B3aUMOJACUCTBUU
TeN.

AHanu3 cutyauuii B OKpYXarollell >XKU3HU C UC-
MOJIb30BAaHUEM 3aKOHA COXPAHEHUS HMITYJIbCA.
PacrioznaBaHme SBICHHUS PEAKTUBHOTO JIBHKEHUS
B mipupoze u texuauke (MC — Onoorus).
[IpuMmeHeHrEe 3aKOHA COXPAHCHHS WUMITYJIbCA IS
pacuéra pe3ynbTaTOB B3aUMOJCHCTBHS Ten (Ha
MpUMepax HEeYIpyroro B3auMOJIEHCTBHS, yIIPYyTro-
ro ICHTPAILHOTO B3aWMOJCHCTBHUS ABYX OJIMHA-
KOBBIX TeJl, OJJHO U3 KOTOPBIX HEMOBHYKHO).
Pemenne 3amay ¢ WCHOJIB30BAHMEM 3aKOHA CO-
XpaHEHUS UMITYJIbCA.

Omnpenenenue pabOTBl CHJIBI  YOPYTOCTH TPH
nobEMe Tpy3a C UCIOIb30BAaHMUEM HETIOABIKHO-
TO ¥ TIOJBMYKHOTO OJIOKOB.

M3mepeHne MOIHOCTH.

N3mepenne NoTeHIMATBHON SHEPTUH YIPYTo Je-
(HhOpMHUPOBAHHOM MPYKHHBI.

M3MepeHre KHHETUYECKON HEPruu Tefa Mo JJIu-
HE TOPMO3HOTO IyTH.

DKCTIepUMEHTaIbHOE CpaBHEHHE W3MEHEHHsS I10-
TEHIIMAJIbHON M KHHETHUYECKON 3HEPruil Tena mpu
JIBUKCHHUU TI0 HAKJIOHHOM TUIOCKOCTH.




OKcIepUMEeHTalIbHAs TPOBEpPKa 3aKOHA COXpaHe-
HUSI MEXaHWYECKOW SHEPTHH MPHU CBOOOIHOM Ta-
JICHUU.

IIpuMeHeHre 3aKOHA COXpaHEHHUS MEXaHUYCCKON
SHEPruu JJid pacu€ra MOTEHIUATbHOW U KUHETHU-
4eCKOM HEPruii Tena.

Pemienne 3amad ¢ UCHOJB30BAHMEM 3aKOHA CO-
XpaHEHUs] MEXaHUYECKON YHEPTHUH.

1.

2.

A o)

JlabopaTropHbie padoThl U ONBITHI

KoncTtpynpoBanue Tpakrta AJis pa3roHa 1 JajdbHEeHIero paBHOMEPHOI 0 ABM)KEHUS IaprKa
WJTU TEJIEKKHU

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUs OpycKa W JBUKEHHS IIapHUKa 110 HAKJIOH-
HOU IJIOCKOCTH

Omnpenenenne ycKopeHus Tella Ipu paBHOYCKOPEHHOM JIBHKEHUU 10 HAKJIOHHOM TJIOCKO-
CTH

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBMKEHUH 0€3 Ha-
YaJbHOM CKOPOCTH

[TpoBepka runoTe3bl: €cau Npy PaBHOYCKOPEHHOM JBHKEHUH 0€3 HayalbHOM CKOPOCTH My-
TH OTHOCSITCSI KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHH OJIU-
HAKOBBI

UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOTO JIaBJICHUS
Omnpenenenne k03P GUIMEHTA TPEHUS CKOJBKEHUS

Ornpenenenne kECTKOCTU MPY>KUHbBI

Omnpenenenne pabOThl CHIIBI TPEHUS TP PABHOMEPHOM JABUKEHHUHU TeJa MO0 TOPU3OHTAIIb-
HOM IIOBEPXHOCTH

. Onpenenenue paboOThI CUJIBI YIIPYTOCTH MPH MOABEME TPYy3a C UCIIOJIB30BAHUEM HEIOIBHK-

HOT'O U ITOJIBUXXHOI'O OJIOKOB

1 1. U3yuenne 3axoHa COXpaHEHUs SHEPTUH

10 kaace
Ne /i Paznenbl KonuuecTBo yacoB
L. Mexanu4yeckue Kojae0aHUS U BOJTHbBI 20
II. DJIEKTPOMarHuTHOE 110JIe U 3JIEKTPOMATHUTHBIE BOJIHBI 12
I11. CBeToBbBIE SIBJICHUS 20
IV. KBaHTOBbBIE sIBJIEHNSI 22
V. IloBTOpeHUe, 00001IeHNe U CHCTeMaTH3alKMs M3Y4eHHOI0 Ma- 14
TepuaJa
Hroro 88
Pe3eps 14
No TemaTnueckoe coZepKaHue Kon-Bo XapaKTepHCTHKa OCHOBHBIX BHJIOB JICATECIIb-
- (pa3nenbl, TEMBbI) JacoB HOCTH O0YYaroIIIXCst
I | Mexannueckue KoJieOaHUSI M 20
BOJIHBI
MexaHnn4veckue KoJjge0aHus 9
Konebarenproe npusikenne. OCHOB- B TeueHne yueGHOTO T0/1a: TOHUMATh, TIPUMEHSATH
HBIC XapaKTCPUCTHKH KOICOaHHUIL: B CaMOCTOSITEIFHON peuH, BOCIPHHUMATH (CITy-
MEpUoJ], YacToTa, aMmIuuTyaa. Ma- XO3pUTENBHO W/WIM Ha CIyX C YYETOM YpOBHS
TEMaTUYECKUN U NIPYKUHHBIA MasT- CIIyXOPEUEBOT0 Pa3BUTHsI 00yYArOIIUXCS) U JIOC-
HHKH. HpeBpameHHe OHEpruu Ipu TAaTOYHO BHATHO U €CTCCTBCHHO BOCHIPOU3BOAUTH
KOJe0aTeIbHOM JIBUJKEHHH. 3aTy- TEMaTUYECKYI0 U TEPMHUHOJIOTHYECKYIO JIEKCHUKY,
XalIme KoiebaHus. BIHYXIeH- a TaKKe JICKCUKY TI0 OpraHW3aluyd yIcOHOH es-

Hble KoJIcOanus. Pesonanc

TETHHOCTH. BHIMONHATE (OHETHUECKYIO 3apsIKy.




Hcrnonb30BaTh NaKTWIBHYIO (YCTHO-TAKTHILHYIO
pedb) B KadecTBE BCIIOMOTATEIhHOTO CPEACTBA
oO0IIeHUS.

[lo okoHuUaHMM Ka)KOOH y4yeOHOW 4YeTBEPTU: BOC-
MPUHAMATh HA CIyX W BOCIPOU3BOJUTH TEMaTH-
YECKYI0 ¥ TEPMHHOJIOTHYECKYIO JIEKCUKY YIeOHOM
JUCIUILTAHBI, & TaKKe JICKCUKY 10 OpraHU3aIuu
y4eOHON AESITeTLHOCTH.

Hab6monenue xonebanuii mox neiicTBHeM CHIT TH-
JKECTH M YNPYroCTH U OOHApyXKEHHE MOJ00HBIX
KOJICOaHUI B OKPYKAOIIEM MHEpE.

Amnanu3 xoyiebaHui Tpy3a Ha HUTH U Ha MIPY>KHUHE.
OrmpeneneHne 9acTOThl KOJICOAaHWH MaTeMaThde-
CKOT'O ¥ ITPYKUHHOTO MasTHUKOB.

Hab6monenue u 00bsICHEHUE SIBIICHHS pE30HAHCA.
Hccnenopanue 3aBUCHMOCTH TIEpHOIa KOIeOaHuH
MOJIBEIIICHHOTO K HUTH Tpy3a OT JIJTMHBI HUTH.
IIpoBepka He3aBHCMMOCTH Tiepuojaa KojecOaHuit
rpy3a, MOABEIIEHHOTO K JIEHTE, OT MacChl rpy3a.
HabGmronenue u oOCyX JCHUE OIBITOB, JIEMOHCT-
PUPYIOIINX 3aBHCUMOCTH TMEepHOAa KojeOaHuit
MPY>KHHHOTO MasiTHUKA OT MaccChl Tpy3a M KECT-
KOCTH MPYKUHBI.

[IpumeHeHNEe MATEeMaTHYECKOTO W TPYKUHHOTO
MasITHUKOB B KaudecTBE MOZENEH ISl OMUCAHUA
KOJICOaHMI B OKPY>KAIOIIEM MHEpE.

Pemenue 3amay, cBsI3aHHBIX C BBIYHCICHUEM WU
OIICHKOHW 4acTOTHI (Iepro/ia) KoJeOaHuH.

MexaHnu4yeckue BOJIHbI. 3BYK
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CBoiicTBA MEXaHUYECKHX  BOJIH.
Jnuaa BomHbL. MexaHn4ecKue BOJI-
Hbl B TBEPIOM TeJE, CEMCMUYECKUE
BOJHBI. 3BYK. I'pOMKOCTH 3ByKa U
BbicOTa TOHA. OTpakeHHe 3BYKa.
NHuppa3Byk U yIbTpa3ByK

OOHapyXeHHEe W aHaJIW3 BOJHOBBIX SIBICHUI B
OKPYKaroIeM MHpE.

Habmronenue pacrpocTpaHeHUs] MPOAONBHBIX H
MOTICPEYHBIX BONH (HAa MOJENN) M OOHApYKEHHUE
AHAJIOTMYHBIX BUJIOB BOJIH B MpHpone (3BYK, BO-
JISTHBIC BOJTHEI).

Berunciienue JUTHHBI BOJIHBI H CKOPOCTH PACIpo-
CTpaHEHUS 3BYKOBBIX BOJIH.

DKCHepUMEHTAIbHOE ONpEACIICHIE TPAHUI[ Yac-
TOTHI CJIBIITUMBIX 3BYKOBBIX KOJICOAHUH.
Habmroienue 3aBUCUMOCTH BBICOTHI 3ByKa OT 4Yac-
TOTBl (B TOM YHUCJIE C HUCIOJb30BAHHEM MY3HI-
KaJbHBIX HHCTPYMEHTOB).

Habmonenne n 0OBsICHEHUE SIBIICHHUS aKyCTHYC-
CKOT'O pe30HaHca.

AHanu3/0030p OpPUTHHATBHOTO TEKCTa, IOCBS-
MIEHHOTO MCIOJIh30BAHUIO 3ByKa (MIIH YIbTPa3BY-
Ka) B TCXHUKE (IXOJOKAIHS, YIbTPA3BYK B MEIH-
IIUHE U JIP.); BHITIOJHEHHUE 3aJJaHUI 10 TEKCTY.

JlabopaTopHbie pad0ThI U ONBITHI

N —

Onpenenenne 4acTOThI ¥ IEPHOAA KOJIeOaHUH MaTeMaTHYECKOr0 MasiTHUKA
Omnpenenenne 4acTOTHI U epHOa KoleOaHUH NPY>KUHHOTO MasTHUKA

3.  HccnenoBanue 3aBUCUMOCTH NIEPHO/Ia KOJIeOaHUH MOABEIIICHHOTO K HUTH TPy3a OT JTMHBI

HHUTHU

4.  HccnegoBaHue 3aBUCUMOCTH TIEpHOJIa KOIeOaHH MPYKMHHOTO MasiTHUKA OT MacChl rpy3a

e

rpy3a

[TpoBepka HE3aBUCUMOCTH MEepUOia KoeOaHUi rpy3a, MOIBEIIEHHOTO0 K HUTH, OT MacChl

6.  OmnbITHl, IEMOHCTPUPYIOUIME 3aBHUCUMOCTh NepHoJa KoJeOaHUH NMPYKMHHOTO MasTHUKA




OT Macchl Ipy3a 1 KECTKOCTH MPY>KUHBI
N3mepenue yckopeHusi CBOOOTHOTO MaeHUS

I DJIEKTPOMATHUTHOE T0JIe M JJIeK- 12
TPOMATHUTHBIE BOJHBI
JJIEKTPOMATHUTHOE T0JIE M JJIeK- 12
TPOMATHUTHBIE BOJHBI
IMocTpoenue paccyxacHuid, 00OCHOBBIBAIOIINX
B3aUMOCBS3b JJIEKTPHUECKOTO MU MAarHUTHOTO MO-
Jen.
OKCIIEpUMEHTANBHOE H3YYeHHE CBOWCTB JIIEK-
OJeKTPOMAarHUTHOE noxe. Onextpo- TPOMATHUTHBIX BOJH (B TOM YHCJIE C TIOMOIBIO
MarHuTHbIE BOJIHBI. (CBOWCTBA 3JIEK- MOGHIIBHOTO TenedoHa).
TpOMarHuTHBIX BONH. Illkama siek- AHanu3 peHTT€HOBCKUX CHUMKOB Y€JIOBEYECKOTO
TPOMAarHUTHBIX BOJH. Kcnonb3oBa- opraHusmMa.
HHAE DJJIEKTPOMArHUTHBIX BOJIH ISz AHanmm3/0030p TEKCTOB, OMHCHIBAIONINX TPOSIBIIC-
COTOBOU CBSI3H. SHCKTpOMaFHI/ITHaﬂ HUS 3JICKTPOMArHUTHOI'O H3JIYYCHMS B IIPHUPOJEC:
npupona cBera. CKOpOCTh CBETA. JKUBBIE OPTaHU3MBI, U3JTy4YeHUs] HEOSCHBIX TEI.
BoJHOBEIE CBOMCTBA CBETA PacrioznaBanmue W aHanmu3 pa3UYHBIX TpPUMEHE-
HUH 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE.
Pemenue 3amau ¢ ucnonszoBaHueM (Gopmyn s
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JITMHBI BOJI-
HBI U 9aCTOTHI CBETA.
II1 | CBeToBbBIE sIBJICHUS 20
3aKOHBbI paCIPOCTPAHEHHSI CBETA 8
Habmronenue ompITOB, IEMOHCTPUPYIOMIUX SBIIE-
HUE TIPSIMOJIMHEIHOTO pAacIpOCTpaHEHUs CBeTa
(BO3HMKHOBEHHE TEHHU W TMOJYTCHH), U UX HUHTEP-
MIPeTaIus C UCIOJIF30BAaHUEM MOHITHS CBETOBOTO
Tyy4a.
OObsicHeHHE M MOAEIHPOBAHHE COJIHEYHOTO U
JYHHOTO 3aTMEHHH.
M cTOYHUKHU CBETA. JIyqua;[ MOJIEIb HccnenoBanue 3aBUCMMOCTH yrila OTPaKEHUS
ceera. [IpaAmonuHeliHOe pacmpo- CBCTOBOI'O JIyda OT yITia IaJCHuU.
cTpaHeHue cBeta. 3armenns ColHua WzyueHne cBOHCTB M300paKEHHUS B INIOCKOM 3€p-
u Jlynel. Otpaxenue cpera. Ilmoc- Kare.
Habmonenne u o0BsSCHEHHE OIBITOB IO TOJTyYe-
KO€ 3€pKajio. 3aKOH OTPAKECHUS o
HHUIO N300paKCHUH B BOTHYTOM M BBIITYKJIOM 3€p-
ceeTa. IIpenomnenne csera. 3akoH kanmax. Habmionenne u OOBSICHEHHE OIBITOB TIO
npenomsienus ceera. IlonHoe BHyT- MPEOMIICHHIO CBETa Ha TPaHUIE Pa3TUIHBIX
peHHee oTpaxeHue cpera. Mcmos- cpel, B TOM YHCJIE OMBITOB C MOJHBIM BHYTPCH-
30BaHUC BHYTPCHHCTO OTpPaXCHUS B HUM OTPaKCHUEM.
OINITUYECKUX CBETOBOIAX UccnenoBanne 3aBUCUMOCTH yTiia TPEIOMIICHUS
OT yria THaJeHHus CBETOBOTO Jydya Ha TpaHHLE
«BO3IYX — CTEKJION.
Pacnio3HaBaHue SABJIEHUN OTpPa)KEHUS] U TPETOM-
JIEHUSI CBETa B NOBCEAHEBHOM KW3HHU. AHaIu3 U
00BsICHEHHE SIBICHUS ONTUYECKOTO MUPAXKA.
Pemenne 3amad ¢ MCMONB30BaHUEM 3aKOHOB OT-
paKEeHUS M MPEJIOMIICHHS] CBETA.
JIMH3bI U onTHYeCKHe MPUOOPHI 8
JIunza, xon Jayueil B JmH3e. OmnTH- Honyqev}me H306p3>KCHI/£ﬁ C TIOMOIIBIO COOH-
yeckas cucrema. ONTHYECKUE IIPH- PAIOMICH 1 pACCCHBAIOTLCH JIMHS.
GopsI: (OTOAMIAPAT, MHKPOCKOT 1 Onpve;[eneHI/Ie (bOKYCHOEO paccTosiHUSL U ONTHYe-
CKOM CHJIBI COOMPAIOIIEH JTNH3BI.
Teneckon. luas Kak —oONTHYeCKas AHanu3 ycTpoicTBa U NpUHIMIA JEHCTBUS HEKO-
cuctema. bausopykocTh u JanbHo- TOPBIX ONTHYECKHUX MPUOOPOB: QoToamnmapara,
30pKOCTh MHKpocKorna, Tesieckona (MC — Ouonorus, acTpo-




HOMHUS).

AHanmu3 sBIICHUN OJIM30PYKOCTH W IaTbHO30PKO-
CTH, TpuHIMNA aericTtBus odkoB (MC — Ouoo-
THsl).

Pasznoxxenue 0esioro

CIEKTP

¢CBeTa B

Paznoxxenne 6enoro cBeTa B CIEKTP.
Onreitel HeroTona. CloXeHue CIek-
Tpa.HBHBIX IIBCTOB. I[chepcml CBCTa

HaGmronenue mo pas3iokeHHio Oeloro cBeTa B
CIIEKTP.

HabGmronenue n 0O0BsSCHEHHE OIBITOB IO TONyYe-
HUIO OCJIOro CBETa MPU CIIOKESHUHM CBETAa Pa3HBIX
[[BETOB.

[MpoBenenne u OOBSICHEHHE OIBITOB IO BOCIIPH-
SITHIO 1IBETa MPEIMETOB MPH UX HAOIOJCHUU Ye-
pe3 BeTOBbIE GHUIHTPHI (IIBETHHIC OYKH).

JlabopaTopHbie padoThI U ONBITHI

1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaK€HUs CBETOBOTO JTy4ya OT yIJia MaJeHusl.
2. MW3ydeHue XxapakTepUCTUK U300paKEHUS MTPEeIMETa B INIOCKOM 3€pKale.
3. HccnenoBaHue 3aBUCHMOCTH yTila MPEIOMIICHUSI CBETOBOI'O Jiyda OT yIJia MajJeHus Ha rpa-

HUIIC «BO3AYX—CTCKIIO».

[Tomyyenue n300pakeHH ¢ TOMOIIIBIO COOMPAIOIIICH JTUH3HI.

OMnBITHI O PA3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.
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5. Omnpenenenue GOKYCHOTO PACCTOSTHUS U ONITHYECKON CHITBI COOUPAIONICH JTMH3BI.
6
7

OnBITE IO BOCIIPUATHUIO IBETA MPCAMCTOB IIPU UX Ha6JIIOI[eHI/II/I 4CpPe3 IBCTOBLIC q)HJIBTpBI

KBanroBbie siBJIeHUSA

v 22
Hcenyckanue U morjiomeHne cBera 5
aTOMOM
OOcyxaeHue 1eiaM ONBITOB Pesepdopaa 1o
UCCIICIOBAHUIO ATOMOB, BBIJIBIDKEHHE THIIOTE3 O
BO3MOJKHBIX PE3YJIbTaTaX OMBITOB B 3aBUCHMOCTHU
Onbitel Pesepdopaa 1 miaHeTapHas OT  TMPEANoJaraeMoro  CTPOCHHS  aTOMOB,
Moaels aroma. Monems atoma Bo- (dopMynHpoBaHHE BBIBOJIOB W3  PE3YJIbTATOB
OTIBITOB.
pa. Hcnyckanue # TOTJIOIIECHHE 06 . .
. CYyXKJCHHEC  TNPOTHBOPECYMI  IUTAHETapHOM
cseTa aromoM. Keantbl. Jluneiiva- MOJIEJIM aTOMa U OCHOBAHUM JJ1s1 TUIIOTE3bI bopa o
TBIC CTICKTPRI CTAIIMOHAPHBIX OPOUTAX HIEKTPOHOB.
HaOmromeHue  CIUIOIMIHBIX W JUHEHYATHIX
CIICKTPOB ~ HM3JIyYCHHS  Pa3IMYHBIX  BEIIECTB.
OO0BsICHEHUE JINHEWYATHIX CIICKTPOB M3TYICHHS.
CTpoeHue aTOMHOIO siApa 8

PannoaktuBHOCTh. Anbda-, OeTa- u
ramma-  usnydeHus.  CtpoeHue
aToMHOro sanapa. HykimonHnas Moaens
aToMHOro suapa. Msoromsl. Paauo-
akTUBHbIE TIpeBpaieHus. [lepuon
nonypacmnazna. JleicTteus paaumoax-
TUBHBIX M3Jy4€HUN Ha >KUBBIE Op-
TraHu3M

OOcyxaeHne BO3MOXKHBIX THIIOTE3 O MOAETIX
CTPOEHHUS sJIpa.

Omnpenesnenue cocTasa siAep MO 3aJaHHBIM Macco-
BEIM M 3apsIOBBIM YUCJIaM U TI0 TIOJOXKEHUIO B
MepuoIuIecKoit cucteme anmemenToB (MC — xu-
MUS).

AHanu3 U3MEHEHHS COCTaBa sJipa M €ro IMoJIoxkKe-
HUS B TIEPUONMYECKOH cHCTeMe TIpH  a-
paguoakTuBHOCTH (MC — XUMUSA).

HccnenoBanne TPEeKOB a-4acTHIL IO TOTOBEIM (ho-
Torpadusm.

OO0OHapy)KeHHEe M M3MEPEHHUE paHaloOHHOro ¢o-
Ha C TOMOIIBIO JTO3UMETPA, OIEHKA €r0 WHTEH-
CHUBHOCTH.

AHamu3 OHOJIOTHYECKNX HW3MCHECHHM, IPOUCXO-
JSIIAX TI0J IEHCTBHEM PaJWOAKTHBHBIX H3ITyde-
Huit (MC — Guonorus).




Hcrnons3oBaHue paguoaKTHBHBIX W3IYYCHUH B
meaurnae (MC — Guosorus).

SlnepHble peakuuun

SlnepHble peakuuu. 3aKOHBI COXpa-
HCHUA 3apAa0BOTr0 U MaCCOBOT'O YH-
cesl. DHepTUs CBSI3U aTOMHBIX s7ep.
CBs3p Maccbl M sHepruu. Peakiuun
CUHTe3a U nejneHus saep. Mcrounu-
ki sHeprun ConHia u 38E31. SAnep-
Hasl SJHepreTuKa

Pemenue 3amay ¢ WCMONBE30BaHUEM 3aKOHOB CO-
XPaHEHUSI MAaCCOBBIX W 3apsAOBBIX YHCEN Ha OIl-
peneneHne pe3yiabTaTOB SIACPHBIX PEaKIii; aHa-
T3 BO3MOXKHOCTH FJTH HEBO3MOXKHOCTH SJEPHOM
peaxuuu.

OreHKa 3HEPTUU CBSI3U S/IEP C WCIOIb30BaHUEM
dhopmyiibl DHHIITEHHA.

OO0cyXIeHUe MEePCIICKTUB UCIIONB30BAaHUS YIIPaB-
JSIEMOTO TEPMOSICPHOTO CHHTE3A.

OOcyxeHrne TPEUMYIIECTB MU JKOJOTHUSCKHUX
mpoOJIeM, CBS3aHHBIX C SIACPHOW DHEPTETHKOMN
(MC — skomnorus).

JlaGopaTopHble padOThI M ONBITHI

1. HabmioneHue CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB M3IIy4EHHUS.
2. HccrnenoBanne TPEKOB: U3MEPEHUE IHEPTUH YACTHIIBI IO TOPMO3HOMY TyTH (TI0 hoTorpadu-

SIM).

3. 3MepeHne pagroakTHBHOTO (OHA.

IToBTOpEeHHne, 00001IEHHE U CHCTe-
MaTH3aLHsi H3YYeHHOTO0 MaTepHaia
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O6o0menre comepxkaHusi KaKI0TO
U3 OCHOBHBIX pa3feNioB Kypca (u-
3UKH: MEXaHWYECKHE, TEIUIOBBIE,
AJIEKTPOMAarHUTHBIE, KBAHTOBBIE SIB-
JIEHHUS.

Hayunsplii MeTOn IIO3HAHHWS U €ro
peanu3anus B (U3NYECKUX HCCIIe-
JOBAHMSIX.

CBsI3b (PU3MKH M COBPEMEHHBIX TEX-
HOJIOTHI B OOJIACTH Tepelayd WH-
(dopmanuu, 3HEpreTUKe, TPaHCIOp-
TE

BrimoHenne yaeOHBIX 3aaHui, TPEOYIOMHUX JIe-
MOHCTpAIlMd KOMIICTEHTHOCTEH, XapaKTEepPHU3yHo-
IIMX €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

- IPUMEHEHHUS MOyYeHHBIX 3HAHUN U HAy4dHO-
ro OOBSCHEHUS (QU3INYCCKUX SBICHUH B OKpY-
JKAIONIeH TPUPOAEC ¥ TIOBCEAHCBHON KHU3HU, a
TaKk)Ke BBIABIICHUS (DPU3MUECKUX OCHOB pslia CO-
BPEMEHHBIX TEXHOJIOTHH;

- TPUMEHEHHS OCBOCHHBIX JKCIIEPUMEHTATBHBIX
YMEHHH I UCCIIeI0BaHUS (DU3MUYCCKUX SIBIICHUH,
B TOM YHCJIE JJISl IPOBEPKHU THIIOTE3 U BHISBICHUSA
3aKOHOMEPHOCTEH.

Pemenue pacuéTHBIX 3a7a4, B TOM YKCIIE MPEATIO-
JaraloNMX HCIONb30BaHNEe (PU3MUECKOil Momemnu
¥ OCHOBAHHBIX Ha COJIEP)KAaHUH PA3IHYHBIX pa3-
JICJIOB Kypca (U3UKU.

BrimonHeHe W 3amKTa TPYIOBBIX WM WHINBH-
JyaJTbHBIX TPOEKTOB, CBA3AHHBIX C COJIEpP)KaHUEM
Kypca pu3uKH.

8. YueOHO-MeTOAMYECKOE U MATEPHAIBHO-TEXHUYECKOE 0O0ecIeveHune.

- [TeyaTHbIC TOCOOUA

1. ®usuka.7 knacc. A.B. Ilepsimikun. M.: Ipoda, 2016.

2. ®wuswuka.8 knacc. A.B. Ilepeimkun. M.: Jlpoda, 2016.

3. ®wusmka.9 kmacc. A.B. [lepeimkun. M.: [Ipoda, 2016.

4. Coopauk 3amad mo ¢usuke aia 7 — 9 kimaccoB o0meoOpa3zoBaTEIbLHBIX
yupexnaenuit/ B.W. Jlykammk, E.B. MBanosa. — M.: [IpocBemenue, 2012.




5. Coopuuk 3amay mo ¢usuke 7-9 ki.: k yueOHukam A.B. Ilepbrmkuna u
1.p,/A.B. Tlepsimikun; coct. I'.A.JIonnoBa- M.: M3natenbcTBO «IK3aMeH
2016.

- Texnn4yeckue cpeacrsa 00y4eHHsi: UHTEPAKTUBHAS 10CKa, CPE/ICTBA
HKT.
- Hudposbie 1 JJIeKTPOHHbIE 00pa3oBaTe/IbHbIE PeCYPCHI:

1. Buptyanbhsie 1abopatopHbie padboThI 1o puszuke. 7-9 Kiacc

2.  «OrtkpsiTas ¢pusukay 2.6 yactp 2

3. DnekrponHoe npuioxenue k yueonuky B.B. benaru, M.A. Jlomauenkosa,

FO.A. [TaneOpaTiieBa

DJIIEKTPOHHBIE YPOKHU U TeCThl. PU3HKA B IIKOJIE.

DnexkTpoHHBIC YpOoKH 1 TecThl. du3uka. PaboTta. MormtHoCTh. DHEprus
WNHTtepHeT-pecypcesl.

- quﬁﬂo-.naﬁopaTopnoe o0opynoBaHue.

o

COTI'JTACOBAHO COT'JIACOBAHO
[Tporoxon Nel 3acemanus

METOAUYECKOTO 00LEIUHEHHUSI 3amecTuTeNs AUpeKTOpa 1o YP
yuuteneir EMI[ 'KOVY mxkonsi-untepnara No2

r. ApmaBupa é z~AC.A. Bansesa /

or 28.08. 2023 r. i 29.08.2023 r.
Z / O.YOIazazsu /



