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denepanbHas pabouas nporpamma o yueOHOMY peaMETy
«Dusznkan(6a30BeIil  ypoBeHBb) (mpeaMeTHas o0nacTh «EcTecTBeHHO-Hay4HbBIC
IpeaIMEeThI»)(anee COOTBETCTBEHHO — IporpamMma 1o  (Qu3uke, (Qu3uKa)
BKJIIOYACTIIOSCHUTENIbHYIO  3alMCKy, cojAepXaHue oOydueHus, IUIaHUPyEeMble
PE3YNbTATHIOCBOCHUS TPOTPAMMBI 1O (PU3HUKE, TEMATUUECKOE IIIAHUPOBAHUE.

[TOACHUTEJIbHAA 3AITNCKA

®denepanbHas padboyas mporpamMma 1o Gusuke st 00ydaroImmXcs ¢ 3a1ePKKON
ncuxuyeckoro pazButus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00I1ero 00pa3oBaHUs
NOJArOTOBJIEHA Ha OCHOBE DenepalbHOro TroCyJIapCTBEHHOr0 00pa30BaTEIbHOIO
CTaHjapTa ocCHOBHOro obmiero odpazoBanus (IIpukaz Munmnpocsemienuss Poccun ot
31.05.2021 r. Ne 287) (mamee — ®PI'OC OOQO), denepanbHON ananTUPOBAHHOM
00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl sl 00y4YarOIINXCs C
OTpaHUYEHHBIMH BO3MOXHOCTAMH 3710poBbs (IIpuka3 Munnpocseuenns: Poccun ot
24 nos6pst 2022 1. Ne 1025), denepanpHoil pabouei mporpaMMbl OCHOBHOT'O OOIIEro
oOpa3oBaHusi mo ydeOHOMY mpeameTry «Dusuka» (0a30Bblii ypoBeHb), KoHuenmuu
npenojaBanusi yueOHoro mnpeamera «DPusmka» B 00pa30BaTEIbHBIX OpPraHU3AIMIX
Poccuiickoit  ®enepanuu, pean3ylOIIMX OCHOBHBIE — 00IIe00pa3oBaTEIbHBIC
nporpammbl, denepanbHO  paboueld  MporpaMMbl  BOCIHMTAHHS, C  YYETOM
pacnpeneneHHBIX 0 KJIaccaM IMPOBEPSIEMBIX TPEOOBaHUI K pe3yibTaTaM OCBOCHUS
denepanbHON aganTUPOBAHHON 00pPA30BATENLHON MPOTPaMMbl OCHOBHOI'O OOIIETO
oOpa3oBaHus Il 00Y4aIOIMMXCs C 3aJIePKKON MCUXUUECKOTO Pa3BUTHS.

Oo01mas xapakTepucTuka yueOHOro npeamera « @usmuka»

VYuebnpiii  mpeamer «®Pu3MKa»  SBIASETCS  CUCTEMOOOpPA3yIOIUM  JJIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, TOCKOJIbKY (PU3MYECKUE 3aKOHBI MHUPO3JTAHUS
SBIIAIOTCS. OCHOBOM COJEpXaHUs KYpCOB XHUMHH, OHOJIOTMHM, reorpaduu u
acTpoHoMuH. Du3MKa BOOPYX,aeT OOyYarolmMXCs HAayYHbIM METOJOM IIO3HAHUS,
MO3BOJISIIONIUM TIOJTYy4aTh OOBEKTUBHBIC 3HAHHS 00 OKPYKAIOIEM MHUPE.

[Ipenmer MakcuManbHO HampaBieH Ha (OpMHpOBAHHE HHTEpeca K
OPUPOJTHOMY M  COLIMAIBHOMY MHpPY, COBEPIICHCTBOBAHHE IO3HABATEIIHLHOM
nesitenbHOCTH  OoOydaromuxcss ¢ 3[IP 3a cuer oBIajgeHWS MBICTUTEIHHBIMU
onepanusMi CpaBHEHHUs, OOOOIIEHHUs, pPa3BUTHE CIIOCOOHOCTH apryMEHTUPOBATH
CBOE MHEHHE, (OPMHUPOBAHUE BO3MOKHOCTEH COBMECTHOMU JIEATEIILHOCTH.

N3yuenne ¢Gu3uku crnocoOCTByeT pa3Buthio y oOydaromuxcs ¢ 3I1P
MPOCTPAHCTBEHHOTO BOOOpaKeHHs, (DYHKIMOHAIBLHONW TpPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKH AHAIM3UPOBATH WHGOPMAIIHMIO, MPEICTABICHHYIO B
paznuuHbIX (opmMax. 3HAUUMOCTh IIPEAMETA ISl PA3BUTHS )KU3HEHHOW KOMIIETEHIIUU
OOydJarmMXCcsd  3aKII0YaeTCs B  YCBOGHWW OCHOBBI  (DM3WYECKUX  3HAHUM,
HEOOXOIUMBIX JUIsSI TIOBCETHEBHOM >KU3HU; HABBIKOB 3JI0POBOr0 M 0€30MaCHOTO s



YeJioBeKa M OKPYXKAIoIeh ero cpeibl o0pas3a Ku3HH; GOPMUPOBAHUH IKOJIOTHUECKOM
KYJIbTYPBI.

[Iporpamma otpaxaeT coaepkaHue oOydeHus: npeamery «DPu3nka» ¢ y4eToMm
0coObIX 00pa3oBaTeNbHBIX MOoTpeOHOCTEH oOyuatommxcs ¢ 3[1P. OBnaaeHue qaHHBIM
y4eOHBIM MPEAMETOM MPEJICTABISET OMPEACIICHHYIO TPYAHOCTD 71l 00y4aloIUXCs ¢
3[IP. Dt0 cBA3aHO C  OCOOCHHOCTSMH  MBICIUTEIILHOM  JICSTEIIHHOCTH,
NEPUOMICCKAMUA  KOJCOAHWSIMU  BHUMAHHS, MalbiIM  OOBEMOM  TaMSATH,
HEJIOCTaTOYHOCTHI0 OOIIero 3amaca 3HaHUM, TOHM)KEHHBIM I[103HABATEIbHBIM
WHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSI.

Jns mpeonioneHuss TPYJHOCTEH B M3yUYEeHHH yuyeOHOro mnpeaMera «Dusmkar
HeoOxonuMa  ajganTanuss o0beMa H  XapakTepa ydeOHOTO MmaTepuana K
MO3HABATEIBLHBIM BO3MOXHOCTSIM JIAaHHOW KaTeropuu oOOydalolIMXcs, YYeT HX
OCOOGHHOCTEW pa3BUTHUSI: UCIIOIb30BAaHUE aJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXKIPEIMETHBIX CBA3EH, TOCTEIIEHHOE YCI0KHEHUE U3y4aeMOoro MaTepuasia.

JlaHHass nporpaMMa KOHKPETHU3UPYET COJEpPKAHUE MPEIMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMH OOpPa30BATEIBHOTO CTaHAAPTA, PEKOMEHIYEMYIO
MOCJICTIOBATEIPHOCTh M3YYCHHS pa3iesioB (U3HKH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Y4YeOHOTro Ipollecca, BO3PACTHBIX M
MICUXOJIOTHYECKUX 0coOeHHocTer oOyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOIO
o0miero o0pa3oBaHUsA, ONMpEENsieT MUHUMAJIbHBIM HAOOp OMBITOB, JAEMOHCTpAIUH,
MPOBOJUMBIX ~ YYHTEJIIeM B Kiacce, JabOpaTOPHBIX padOT, BBIIOIHIEMBIX

00y4JaromyuMHCs.
Meroauueckori OCHOBOM M3ydeHMs Kypca «DPH3uka» Ha YPOBHE OCHOBHOIO
obuiero o0Opa3oBaHUs ABJISIETCS CHUCTEMHO-IEATEIIbHOCTHBIN IOAXO0J,

00eCIeynBaOIMUA JIOCTHKEHUE JIMYHOCTHBIX, METAlPEAMETHBIX W MPEIMETHBIX
o0pa3oBaTeNbHBIX pe3yabTaToOB MOCPEJICTBOM Opra”u3aluu AKTUBHOMU
MO3HABATEILHON JEATENbHOCTH OOYYarolMXCs, YTO OYEHb BAXXHO MPU OOYUYEHUHU
neteit ¢ 3I1P, 1151 KOTOPBIX XapaKTEpHO CHUKEHHUE TT03HABATEIbHON aKTUBHOCTH.

esun v 3aqa4u n3ydyeHust yueOHoOro npeamera «Dusuka

Obwue yenu w3ydeHus ydeOHOro mnpeaMera «®Du3uKa» TMPeJCTaBICHb B
denepanbHON paboueil mporpaMme OCHOBHOTO 001Iero 00pa3oBaHMs.

OcHOBHOM 1eNbI000OYUCHUS eTeH ¢ 3aJePKKON MCUXUYECKOTO Pa3BUTUS HA
JAHHOM TIPEIMETE SBISETCS: IOBBIIICHHE COLUMAJIbHOW aJanTaluu JeTed uepes
npuMeHeHue GU3NYECKUX 3HAHUN Ha MPAKTUKE.

st obyuarormuxest ¢ 3I1P, Tak ke, kKak ¥ 11 HOPMATUBHO Pa3BUBAIOIIUXCS

CBEPCTHHKOB, = OCBAaMBAIOUIMX  OCHOBHYIO  00pa3oBaTeNbHYIO  IPOrpaMMmy,
JOMHHHPYIOIIEE 3HaUE€HNE TPUOOPETAIOT TaKHUE yeu, Kak:
. npuoOpeTeHre uHTepeca W cTpemiieHus oOydaronuxcs ¢ 3[IP k

HAyYHOMY M3yUYCHHUIO IPUPOJBI, PA3BUTHC WX HHTCIUICKTYaJbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEIA;

. pa3BuTHE O0a30BBIX MPEACTABICHUNA O HAYYHOM METOJC IIO3HAHHUS U
dhopMHUPOBAHUE UCCIEAOBATEIIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
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. dbopMupoBaHME HAyYHOTO MHPOBO33PEHHS, Ha JIOCTYITHOM JIJIst
oOyuaroruxcst ¢ 3[1P ypoBHe, kak pe3yibrara U3y4eHUs] OCHOB CTPOCHUS MaTEpPUU U
(dbyHIaMEHTabHBIX 3aKOHOB (PU3UKU;

. dbopMupoBaHUE MPEACTABICHUN O POiIU (U3UKU IJI PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM.

JlocTrkeHue 3TuX Leei 00ecreunBaeTcs peueHueM CIeTyoINX3a0ay:

. npuobpeTeHre 0a30BBIX 3HAHUM O JUCKPETHOM CTPOCHHHU BEIIECTBA, O
MEXaHUYECKHUX, TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

. npUOOpETEeHHE YMEHHUI ONMUCKHIBATh U OOBSICHATh (PU3NUYECKHUE SABJICHUS C
UCIOJIb30BAHUEM MOIYYEHHBIX 3HAHUI U C ONOPOM Ha IJIaH/CXeMy;

: OCBOEHME METOJOB PEIICHHUS NPOCTEUIINX pPACUETHBIX 3adady ¢
UCIOJIb30BaHUEM (PU3UUECKUX MOJEINIEH C OIOPON Ha aJITOPUTM;

. pa3BUTHE YMEHUW HAONIONATh MPHUPOAHBIC SIBICHUS M BBIIOIHSTH

OMBITHI, J1abopaTopHble pPabOTBl W  HKCIEPUMEHTAJIbHBIE HCCIEAOBAHUS C
UCIOJIb30BAHUEM H3MEPUTENBbHBIX MPUOOPOB (ITOJT PYKOBOJICTBOM YUHUTEIA);

. OCBOEHUE MPUEMOB pabOThl ¢ HHPOpMaLMEl (GU3UUECKOTO COACPKAHUSA,
BKJIIIOYast HH(OpPMALMI0O O COBPEMEHHBIX JOCTHKCHHUAX (U3MKH, aHAIU3 U
OlICHHBaHUE MHHOPMAIIUU;

= 3HAKOMCTBO co  cdepamu  NpodecCHOHATbHOU  JIESITEIHHOCTH,
CBSI3aHHBIMH C (U3UKOW, U COBPEMEHHBIMHU TEXHOJIOTUSAMH, OCHOBAHHBIMU Ha
JOCTHKEHUSIX (PU3UUYECKOM HAYKH.

Ocol0enHocTH 0TOOpPA M aTaNTALINM Y4eOHOr0 MaTepuasa no pusuke

OcHoBoi1 o0yueHus 0o0yJarommxcs v 3I1P Ha npeaMeTax
CCTCCTBCHHOHAYYHOTO IHKJIA SBISICTCS PAa3BUTHE Y HUX OCHOBHBIX MBICIUTEIHHBIX
omepanuil (aHaiu3, CHUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBITIOJTHEHUS
Pa3BUBAIOIINX YIIpaXHEHUH, (JOPMUPOBAHUE TTPHUEMOB YMCTBEHHON PaOOTHI: aHAIN3
UCXOJIHBIX JIaHHBIX, TUIAHMPOBAaHWE MaTepuaia, OCYIIECTBICHHUE TOATAHOTO U
UTOTOBOTO CAMOKOHTPOJIS, @ TaKXKe OCYIIECTBIACTCS JHKBUAANMS MPOOEIOB B
3HAHMSIX, 3aKPEIJICHUE N3YYEHHOTO MaTepraia, 0OTpaboTKa alrOpUTMOB, IOBTOPEHUE
MIPOMJCHHOr0. bonploe 3HaYeHUE NPUAACTCS YMEHUIO PACCKa3aTh O BBINOJHEHHOU
paboTe ¢ TpaBUIBHBIM YMNOTPEOJICHHEM COOTBETCTBYIONIEH TEPMUHOJIOTHU W
COOJIIO/IGHNEM JIOTUYECKUX CBSI3e B M3i1araeMoMm matepuane. s oOyuwaromuxcs
3[IP Ha ypoBHE OCHOBHOTO OO0IIEro o0O0pa3oBaHUsA MO-TIPEKHEMY SIBISIIOTCSA
XapaKTepHbIMU: HEJOCTATOUYHBIA YpPOBEHb pPa3BUTHUS OTACIBbHBIX TCHUXUYECKHUX
MPOIIeCCOB (BOCTIPUATHS, BHUMAHHWS, TAMSATH, MBIIUICHHS), CHUXEHHBIM ypOBEHB
WHTEJUICKTYaJIbHOTO Pa3BUTHS, HU3KUW YPOBEHH BBHITIOJHEHUS Y4YEOHBIX 3a/IaHUM,
HU3Kash ycHemHocTh oO0yueHusa. [lostomy mnpu wusydenun ¢Gusznku Tpedyercs
LeJIeHANPaBICHHOE NHTEUIEKTYyalabHOE pa3BuTue odoydarouuxcs ¢ 3I1P, orBevaromee
UX OCOOEHHOCTSIM M BO3MOYKHOCTSM. Y4eT ocoOeHHocTell oOywarounuxcs ¢ 3IIP
TpeOyeT, 4TOoObl MpU HU3YYEHHUH HOBOTO MaTepualia 00s3aTeNbHO MPOUCXOIUIIO
MHOTOKpPAaTHOE €ro MOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHHE TEM U BOIPOCOB,
PaCKPBIBAIONINX CBSI3b (DM3HWKHU C KU3HBIO; aKTyadu3alus MMEPBUYHOTO KU3HECHHOTO
OTIBITa O0YYArOIINXCA.



YcBoeHrne MpOrpaMMHOIO MaTepuaiia 1o (U3HKE BBI3BIBACT OOJBIINE
3atpyaHeHus y oOydarontuxcsi ¢ 3[1P, mostomy Teopust m3ydaercsi 0€3 BBIBOJIOB
CIOXKHBIX (opmyi. 3agauu, TpeOyrolMe MPUMEHEHUS CIIOXKHBIX MAaTEeMaTUYECKHUX
BBIUHMCIICHU # (GOpMyll, B OCOOCHHOCTH TakKuMX TeM, Kak «MexaHudeckoe
NBUKEHUEY, «ApxuMenoBa cuiay, «MexaHuyeckass SHEpPrus», «IJIEKTPUUECKUE
ABJICHUS», «IJEKTPOMArHUTHBIC SIBICHUS», PEIIAIOTCA B KIACCE C MOMOILbBIO
YUHUTES.

Oco0oe BHMUMaHUE TpPHU H3YyYEHUU Kypca (PU3UKHU YIENSeTCs] MOCTAaHOBKE U
OpraHU3alliy SKCIIEPUMEHTA, a TAKXKe MPOBEICHUIO (MPEUMYIIECTBEHHO Ha Ka)0M
YpOKE) KpPaTKOBPEMEHHBIX  JEMOHCTpauii  (BO3MOXHO €  HCHOJb30BAaHUEM
AJIEKTPOHHOUN JeMOHCTpanuu). HexkoTopsie TeMbl 00s13aTEIbHO JOJKHBI BKIIIOYATH
ONOpHBIE JA0OpaTOpHbIE palOThl, KOTOpPHIE Pa3BUBAIOT YMEHHUE II0JIb30BATHCS
NpOCTEHIIMMU MPUOOpaMH, aHAJIU3UPOBAThH IMOJYYEHHbIE JaHHble. B cBs3u ¢
OCOOCHHOCTSIMM  TIOBEJICHUSI W JeATeNbHOCTH  oOywarommuxcst ¢ 3[1P
(pacTOpMOXKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEYCMOTPEH CTPOKAUIINKA KOHTPOIb
3a COOJIIOZICHUEM TTPaBUJI TEXHUKHU O€30MaCHOCTH MPU MPOBEACHUU JIaOOPATOPHBIX U
MPaKTHYECKUX PadoT.

bonbmoe BHuManue nipu u3ydenun pusuku nogpoctkamu ¢ 3I1P oOparmaercs
Ha OBJAJECHHE WMHU MNPAKTUUYECKUMU YMEHHUSIMU W HaBblkaMu. I[IpemycmaTtpuBaetcs
YMEHBIIICHHNE 00beMa TECOPETUYECKUX CBEACHUH, BKIIOYCHHE OTACIBHBIX TEM WIIA
HEeJBIX pa3fesioB B MaTepualdbl g O030pHOr0, O3HAKOMHUTEIBHOTO  HIIU
dakynbTaTUBHOTO M3yueHus. [Ipennaraercss ymeHblieHue o0beMa MaTeMaTUYECKHUX
BBIYMCIICHUH 34 CUET YBEIIMUYECHUS Ka4€CTBEHHOTO ONKMCAHUS SIBJICHUWA U MPOLIECCOB

JlocTarouyHOE KOJNMYECTBO BPEMEHU OTBOAUTCA HA PACCMOTPEHUE TEM H
BOIIPOCOB, PACKPHIBAIOMIMX CBSI3b (PU3UKM C JKU3HBIO, C TEMHU SBICHUSIMH,
HaOII0/ICHUSIMU, KOTOPBIE€ XOPOIIIO U3BECTHBI YYEHHUKAM U3 UX )KM3HEHHOTO OIIbITA.

MakcumanbHO  HUCIOJB3YIOTCS ~ MEXKIOPEAMETHBIE  CBA3W C  TaKUMHU
JTUCHIUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOyuarommecss ¢ 3IIP
O0COOCHHO HYXIAIOTCSI B MPENOJHECEHUH OJHOT0 M TOTO € Y4eOHOro Marepuasia B
pPa3IMYHBIX ACHEKTaX, B €ro BapbHpPOBAHWU, B HEOJHOKPATHOM IIOBTOPEHUHU U
3aKpEIUIEHUH  TIOJYYEHHBIX 3HAHMW W MNpakTuueckux ymeHu. [lo3Bossis
paccMaTpuBaTh OAMH W TOT € Y4YEOHbIH Marepuan ¢ pa3HbIX TOYEK 3pEHHS,
MEXIPEIMETHbIE CBSI3M  CIIOCOOCTBYIOT €ro JydllleMy OCMBICIEHHIO, OoJiee
MIPOYHOMY 3aKPEIUICHUIO NOJIYYECHHBIX 3HAHUN U MPAKTHYECKUX YMEHUM.

IIpumepHbie Buabl JesTeJbHOCTH oOyyawmmxcsa ¢ 3IIP, o0yciaoBieHHbIe
0co0bIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTSAMH M o0ecneYyuBaloIIHe
OCMBICJIECHHOE OCBOEHHE COJlep:KaHuM 00pa30oBaHus MO npeaMeTty «Puznka

[TpumepHast TemMaTHYeCKass ¥ TEPMHHOJOTHYECKAs JICKCHKA TI0 Kypcy (PU3HUKH
cootBeTcTBYeT OOIT OOO.

Copepxanue BUIOB JesiTenbHOCTH oOyuatomuxcsi ¢ 3[1P Ha ypokax ¢uszuku
OTpeJeIsieTCsl UX 0COOBIMH 00pa30BaTENbHBIMU MOTpPeOHOCTIMU. [loMHMO TIHPOKO
ucnoias3yeMmbix B @OIT OO0 obmux A Bcex 00y4aromuxcsi BUOB JIEATEIIBHOCTH
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ClIelyeT YCUJINTh BUJIbI I€ATEIbHOCTH, CIEIU(UYHbIE Ui TaHHOW KaTeropuu JIeTeH,
00eCTIeUnBaIOIINE OCMBICIIEHHOE OCBOCHHE COACPKAHM 00pa30BaHUS MO MPEIMETY:
yCUJICHUE TPEIMETHO-TIPAKTHUECKON EeSATEIBHOCTH C aKTUBU3AIMENW CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepuajia C ONMOpPOi Ha aJrOpPUTM; IIOIIArOBOCThY» B U3YUYEHUU
MaTepuana; HUCIOJIb30BaHUE JIOMOJHUTEIbHOW BU3yaJIbHOH OHOpBl  (CXEMBI,
mabJoOHbl, ONOpPHBIE TaOJMIbBI); PEYEeBOM OTYET O TMpoLecce U pPe3ysbTare
JeSITEeIbHOCTH; BBITIOJIHEHNE CIIEHUATbHBIX 3aJaHUM, 00eCIIeYnBaAIOLIUX KOPPEKIIUIO
peryisauuyd  yueOHO-ITO3HABAaTENbHON JESATEIbBHOCTM M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

Jns oOyuaromuxcss ¢ 3I[IP cymiecTBEHHBIM SIBISIFOTCST IPUEMBI padOThI C
JEKCUYECKUM MarepuasioM mo mnpenmety. I[IpoBoauTtcs cneuuanbHas pabora 1o
BBEJICHUIO B AKTHBHBIM CJI0Baph OOy4yarOUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
M3ydaemble TepMHUHBI BBOJSITCS Ha TOJHCEHCOPHONM OCHOBE, 00s3aTeNbHA
BU3YaJIbHAsI MTOAJEPIKKA, AITOPUTMBI paOdOTHI C ONpPEAEICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJu3aluy TEPMUHOJIOTUY.

B cBsi3u ¢ 0ocoObiMu 00pa3oBaTEIbHBIMU TMOTPEOHOCTSIMU OOYYAIOLIUXCS C
31IP, npu miaHupoBaHWU pabOThl yYEHHMKAa HA YPOKE CIEAYeT MNpPUICPKUBATHCS
CJIEYIOLIUX MOMEHTOB:

1. Ilpm ompoce HEOOXOAMMO: JaBaTh QJITOPUTM OTBETAa; pa3peuaTh
MOJIb30BAThCS MJIAHOM, COCTABIICHHBIM IMIPH IMOJATOTOBKE JOMAIITHETO 33aHUS; 1aBaTh
Oosbllle BpPEMEHM TOTOBUTbCS K OTBETY Yy JIOCKW; pa3pelarb JenaTh
IpeBapUTEIbHBIE 3AMUCH, TI0JIb30BATHCS HAIJISIAHBIMU IOCOOUSMHU.

2. Ilo BO3MOXHOCTH 3a/laBaTh OOYYAlOIIMMCS HABOJSIIME W YTOUHSIOIINE
BOMPOCHI, KOTOPbIE TIOMOTYT UM MOCJIE0BATEIBHO U3JI0KUTh MaTepUall.

3. CuctemMaTuyecku MpPOBEPSTh YCBOCHHWE MaTepuana Mo TeMaM YpPOKOB, JUIs
CBOEBPEMEHHOT0 OOHAPYXEHUs MPOOEIOB B MPOUIEALIEM MaTepHae.

4. B mporiecce u3y4eHHsl HOBOTO MaTepuaia BHUIMAHUE YICHHKOB oOpalaercs
Ha HanboJjee CI0XKHBIC pa3eibl n3ydaemMor TeMbl. HeoOxoammMo gare oopamarbest K
HUM C BONpPOCaMH, BBUICHSIONIMMHU TIOHMMaHue Yy4eOHOTO  Marepuaa,
CTHUMYJIMPOBATh BOMPOCHI MPH 3aTPYAHCHUAX B YCBOEHUH HOBOTO MaTepHUaa.

Mecto yueOHOro npeaMera «Pu3uka» B yueOHOM IJIaHE

B cootBerctBUM ¢ ®DenepanbHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTI'O 00Iero oopa3oBaHusi yueOHbIN npeameT «Pu3rka» BXOIUT
B MpeAMETHYI0 007acTh «ECTeCTBEHHBIE HAYKH» W SBISICTCS OOS3aTEIHHBIM IS
m3yuenus. Cogepkanwe ydeOHOro mpeamera «@Du3nka», TNPEICTABICHHOE B
®denepanbHOil pabouelt mporpamme, cootBerctByer ®PI'OC OO0, dDenepanbHOit
oOpa3oBaTeIbHON TporpaMMe OCHOBHOTO 001mero oOpazoBanus, DenepaibHOM
aIaTUPOBAHHON 00pPa30BATENHHONM MPOTrpaMMe OCHOBHOTO OOIIET0 0Opa3oBaHUS
JUIsl OOyYaroIUXCsl € 3aJIEPXKKOM Mcuxuyeckoro pas3Butus.O0IIee 4Yuciao 4Yacos,
PEKOMEHJIOBaHHBIX JUIsl M3ydeHus (u3uku Ha 0a30BOM ypoBHE, — 238 4vacoB: B 7
KJ1acce — 68 yacoB (2 Jaca B He/eln0), B 8 kiacce — 68 yacoB (2 yaca B HeJien0), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPHKAHUE YHEBHOIO NPEOAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY KAIOIIEro MUpa

®usuka — HayKa o pupoge. SIenenns npupoas (MCL). dusnueckue sABIeHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

®duznyeckue BeNWYUHBL. W3MmepeHune Qu3nyeckux BedUUHMH. Qu3uueckue
npubopwi?. [lozpewnocms uzmepenuti. MexayHapoiHas CUCTEMA €THHHUII.

Kak ¢u3uka u qpyrue ecTeCTBeHHbIE HAYKH H3y4aloT npupony. Ecmecmeento-
HAY4Hblll MemooO NO3HAHUsA: HabModeHue, NOCMAHOBKA HAYYHO20 BONpOCA,
8bIOBUDICEHUE — 2UNOMe3, OIKCHepUMEHm HO NnpoeepKe 2unomes, 00BACHeHUe
Haobaoodaemozo aenrenust. Onucanue uzuieckux A61eHull ¢ NOMOUbIO MOOEEl.

[IpenmeTt u MeToAbl HUUKH.

Jemoncmpayuu®

1.  MexaHuueckue, TEIJIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE
SBJICHUS.

2.  ®usudeckue IMpUOOPHI U MPOLEAYPa IPAMBIX U3MEPEHUI aHATOTOBBIM U

1M (POBBIM IPUOOPOM.

Jlabopamopmuwvie pabomul u onvimul

1.0npenenenne 1eHBl JIEJICHUS HW3MEPUTEITBLHOTO TMpudopa (UCHONIb3Ys
TEXHOJIOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. I3mepenne pacCTOsSHUH.

3. U3mepenne 06bEMa KUIKOCTU U TBEPIOTO Tea

4. Onpeoenenue pasmepos Manvix mel.

5. H3MmepeHue TtemmepaTypbl MpPU TOMOIIU KUJIKOCTHOIO TEPMOMETpa H
JaTYMKa TeMIepaTyphl.

6. [Iposedenue uccredosanusi no nposepke 2unomeswvl. OANbHOCMb NOAEMA
wapuka, nyweHHo20 20pu30HmMaibHo, mem Ooabule, Yem Oobule 8bIcOma nycKa.

Paznen 2. IlepBoHayajibHble CBeIeHUsI 0 CTPOEHUM BellleCTBA

CtpoeHHMe BeEIIECTBA: aTOMBI M MOJICKYJbI, ux pasmepvl. Onvimeoi,
0oKaszvlearowue OUCKpemuoe cCmpoeHue euecmaa.

JIBmxenue wdactuil BemecTtBa. CBSI3b CKOPOCTH JIBIDKCHHSI YaCTHI[ C
temrieparypoil. bpoyHoBckoe paBwkenue, muddysusa. Bzaumoldeiicmseue uacmuy
sewecmea: NPpUmMsdICeHue U OMmmaiKueaHue.

ArperaTHbI€ COCTOSIHHSI BEIIECTBA: CMPOCHUE 2A308, HCUOKOCMEl U MBEPObIX
(kpucmannuueckux) men. B3aumocesnzv mexcdy CE0UCMBAMU BeueCms 8 PA3HbLIX

IMC — anemMeHTBI costepKanusl, BKIIOYAIONINE MEXIPEAMETHBIE CBS3H, KOTOPHIE OAPOOHEE PACKPHITHI B
TEeMaTHIECKOM ITAaHUPOBAHUH.

2311ech ¥ 1aee KypcHBOM 0003HAYEHbI TEMBI, H3y4€HHE KOTOPBIX IIPOBOIUTCS B 03HAKOMHUTEILHOM IuiaHe. Ilemaror
CaMOCTOSTEIIBHO ONpeeNsieT 00beM H3ydaeMoro MaTepraa.

3Bee Jlemonctpauuu u JJabopaTopHble paboThl, IIPEICTABIEHHbIE B COAEPKAHUY, TOMyCKaeTcs (MOKHO) IIPOBOIUTD,
WCTIONB3YS HH()OPMAITMOHHEIE U AIIEKTPOHHBIE TEXHOJIOTHH (III(PPOBEIE 00pa3oBaTENBEHBIE PECYPCHI).
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aA2pe2ammuviX COCMOSAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. Ocobennocmu
azpe2ammuvix COCMOSHUL 80OWL.

HMemoncmpayuu®

1.HaGnronenne 6pOyHOBCKOTO ABMKCHUSI.

2.Hab6monenue muddysuu.

3. Habmwooenue  saeieHutl,  0ObACHAIOWUXCA — NPUMAICEHUEM  UTU
OMMANKUBAHUEM 4acmuy eeujecmad.

Jlabopamopuwvie pabomul u onvimul

1.Oyenka Ouamempa amoma MemoOoOM ps008 (C  UCHONL30BAHUEM
domoepaghuii).

2.01bITHI 10 HAOIIOACHHUIO TETIOBOTO PACIIMPEHUSI Ta30B.

3.0mbITEl 110 OOHAPYKEHHUIO JACUCTBUS CHUJ MOJIEKYJSIPHOTO MPUTSKEHUS
(371eKkmponnan oemoncmpayus).

Pasznen 3. /IBu:keHNe U B3aUMOJAEiCTBHE TeJl

MexaHnudeckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JBUKECHUE.
Ckopoctb. CpedHssi ckopocmb npu HepagHOMepHOM oOeudcenuu. Pacuér mytu u
BPEMEHHU JIBHXKCHUS.

SBnenue wWHepUUU. 3akoH unepyuu. Bzaumooeticmeue men KAK NpUduHa
uzMeHenus ckopocmu Oguxcenus men. Macca kak mepa umepmuocmu meia.
[InotHocTh BemiecTBa. C843b MIOMHOCMU C KOAUYECMBOM MONEKYI 8 eOUuHuye
00véMma sewecmsa.

Cuna Kak XapakTepuCTHKa B3auMojeicTBusi Ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowpio ouHamomempa. SIBICHUE TATOTCHUS W CHUJa
Tsokectd. Cuna msowcecmu na opyeux niaanemax (MC). Bec tena. HeBecoMoOCTb.
CrnoxxeHue cwil, HapaBJIEHHBIX 10 OJHOW npsiMol. PaBHozneicTByromas cui. Cuna
mpenus. Tpenue ckonvorcenuss u mpeHue nokos. Tpenue 6 npupode u mexuuxe (MC).

JMemoncmpayuu®
Habmonenne MexaHM4ecKoro ABUKCHHS Tea.

H3mepenue CKopoCcTH MPSMOJIUHEUHOTO IBUKEHHUS.
HaGmronenue siBieHus: HHEPIIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPU B3aUMOACHCTBUY Tell.
CpaBHeHUE Macc 1Mo B3aUMOJICHCTBUIO TEI.

CrnosxeHue cuJjl, HalpaBJICHHbBIX 110 OJHON MPSIMOM.

./Iaﬁopamopubte paoomovl u onvimol

1. OnpeneneHue  CKOPOCTM  PaBHOMEPHOI'O  ABWXKEHUS  (IIapUKa
B KUJIKOCTH,  MOJICIM  DJICKTPHUYECKOTO  aBTOMOOWIS U T. IL.)(2JleKmMpPOHHAA
oemMoHcmpayus).

ok owdE

2. Onpenenenue cpeHed CKOPOCTH CKOJIbKEHHUs OpycKa WIM IIapuKa I0
HAKJIOHHOU IIJIOCKOCTH.
3. Onpenenenue MIOTHOCTH TBEPIOTO Tea.

431ech 1 anee IPUBOIUTCS PACIIMPEHHBIN MEpeUeHb 1ab0OPaTOPHBIX paboT M OIBITOB, U3 KOTOPOTO YIUTEIb JENaeT
BEIOOD IO CBOEMY YCMOTPEHHIO.



4, OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh PacTsDKeHHS (AedopMariun)
MPY>KUHBI OT TPUIIOKEHHOM CHUIIBI.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJBXKEHUS OT
BEca TeJla U XapaKTepa CONPUKACAIOIINXCS TIOBEPXHOCTEM.

Paznea 4. laBjieHue TBEPABIX TeJl, }KUAKOCTEH U ra30B

Hasnenue. Cnocobvl ymenvuienus u yseauueHus oaenenus. Jlagnenue 2asa.
3asucumocms OasneHus eaza om o00véma, memnepamypsi. llepedaua oasneHus
MmeepoviMU menamu, dHcuokocmamu u eazamu. 3axon Ilackansa. Ilneemamuueckue
Mauwiunsl. 3aBUCUMOCTD JTABJICHUSI )KUAKOCTU OT riayOunsl. Coobwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

AtMocdepa 3emnn u atMmocdepHoe naaBieHue. [Ipuuumel cyujecmeosanus
6030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheprozo
oasnenus. 3agucumocms ammoc@eprHo2o 0asnenus Om GblComvl HAO YPOBHEM MOpAL.
IIpubopwl 0ns usmepernus ammocgheproz2o 0asneHusl.

eticmeue srcuokocmu u 2aza Ha NOSPyx#céHHoe 8 HUX meno. BriTankuBaromas
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu
3aBHCUMOCTH JIABJICHUS ra3a OT TeMIEePaTypHhI.

[lepenaua gaBiaeHUS )KUIKOCTHIO U TA30M.

CooOmaromuecs Cocy/ibl.

['mapaBnnueckuit mpecc.

[IposiBnenne necTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT 00bEMa TMOTPYKEHHOW YacTH
T€Ja U IIIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BHITECHEHHOU KUJIKOCTH.

8. VYcnoBue naBaHus TeJl: TUIaBAHUE WJIU MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOILIEHUS IIJIOTHOCTEM TeJa U KUIKOCTH.

Jlabopamopuwvie pabomul u onvimul

ok owdE

1. HccnenoBanre 3aBHCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON
B ’KMJIKOCTbh YaCTHU TeJia.

2. OnpeneneHue BBHITAIKUMBAIONIEH CHUJIBI, JCHCTBYIOLIEH Ha TeIoO,
MOTPYKEHHOE B JKUAKOCTb.

3. [IpoBepka HE3aBHCMMOCTH BBITAIKUBAIOLICH CHJIBI, JIEUCTBYIOLIECH Ha
TEJIO0 B )KUJKOCTH, OT MAacChl TeJa.

4, OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIONIEH CHIIBL,

JNEUCTBYIONIEH HAa TEIO B KUAKOCTU, OT 00bEMa MOTPY:KEHHON B KUJIKOCTh YaCTH
T€JIa U OT IUIOTHOCTH JKUIKOCTH.

S. KoHcTtpyupoBanue  apeomeTpa  WJIM  KOHCTPYMPOBAHUE  JIOJKHU
Y OIIPEAETIECHUE €€ TPY30II0AbEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. DHEpPTrUst
Mexanuueckast padota. MOUIHOCTb.



[IpocThie MexaHU3MBI: pbIYar, OJOK, HaKJIOHHAs TIUIOCKOCTh. [Ilpasuno
pasHosecus pviuaea. llpumenenue npasuna pasrnogecusi pvluaza K 610Ky. «3010moe
npasuno» mexanuxu. KIIJ] npocteix mexanuzmoB. lIpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. Kunemuueckasi U NOMEHYUANbHAS — DHEPUSL.
lIpespawenue o00HO20 6uda MexaHuueckou dHepauu 8 Opyeou. 3aKOH COXpPaHEHUs
SHEPIUU B MEXaHUKE.

Hemoncmpayuu

1. [IpuMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopuviepadomol u onvimor®

1. Onpenenenne pabOThl CUIIBI TPEHUSI IPU PAaBHOMEPHOM JIBIDKCHHUH TeJa
10 TOPU3OHTAIIBHOW MMOBEPXHOCTHU.

2. HccnenoBanue ycaoBUi paBHOBECHS phluara.

3. HN3mepenne KIIT/I HAKJIOHHOM TLUIOCKOCTHU (31ekmponnan
oemoncmpayus).

4. M3yyeHue 3akoHa COXpaHEHUS! MEXAHUYECKOW SHEPIUH (21eKmpOoHHAs
oemMoHcmpayus).

8 KJIACC

Pa3znen 6. TenyioBbIe AIBJICHUSA

OcHo8Hble  NONOJHCEeHUs  MOJEKYIAPHO-KUHEMUYeCKoU meopuu  CmpoeHus.
sewecmea. Macca u pasmepvr amomog u monexkys. Onvimoel, noOmeepicoaroujue
OCHOBHbLE NONONHCEHUSL MONEKYIAPHO-KUHEMUYECKOU Meopul.

Mogenu TBEPAOro, S>KUAKOTO W Ta3000pa3HOrO0 COCTOSIHMM  BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. ObwvscHenue ceolicme 2azo8, Hcuokocmeu u
MeEPObIX menl HA OCHO8E NOJONCEHUU MONEKYIAPHO-KUHEMUYEeCKOU Meopuu.
CMauuBaHue u KanuuisapHole a6ieHus. Teniogoe pacuuperue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHbIO MENN08020 OBUINCEHUS]
yacmuy.

Buytpennsis  sHeprusa. Cnocobvl  uzmeHeHusi  GHYMpPEHHeEU  OHepUU:
menionepeoaia u cosepuierue pabompi. Buowi menjonepeoayu.
Menionpo80OHOCHb, KOHBEKYUsL, U3TYUEHUE.

KonudectBo Temnnotel. Yoenvnas mennoémxocms eewecmea.Tenioobmen u
menjiogoe pagHosecue. Ypasrnenue meniogozo oaiauca.

lInasnenue u omeepoesanue KpuCmaiiudeckux eeujecms.yYoenvnas menioma
naasnenus.Ilapoobpaszosanue u konoencayus. Ucnapenue (MC). Kunenune. Yoenvnas
menioma  napoobpazosaHus.3asucumMocms  memMnepamypvl — Kunemuss — om
ammocgheprnozo oasnenus. Brajxcnocms 6030yxa.

OHeprus TOIIUBA. YoenvHas menioma cecopanusl.

Ipunyunvr pabomor mennosvix osucameneti. KIIJ] mennosozo osucamens.
Tennosvle 0suecamenu u 3awuma oxpyaicaroweti cpedvt (MC).

3axon coxpanenus u npeepawenus suepauu 6 mennioswvix npoyeccax (MC).

Hemoncmpayuu
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Ha6mronenne O6poyHOBCKOTO JIBHIKECHHSI.

Habmonenune nuddysun.

HabGmronenue siBjeHUi cMaurBaHUS U KaMWIISIPHBIX SBJICHUN.
HaGmronenue TemioBoro pacuiupeHus Te.

N3meHeHne maBieHUs raza Mpu W3MEHEHUH 00bEMa M HarpeBaHUU WIH
OXJIXKICHUU.

Ok whE

6.  IlpaBuna usmepeHus TeMIepaTypsl.

7. Bwuapl Temnonepeaayu.

8. OxJtaxxieHue IpHu COBEPIICHUH padOTBhI.

9.  HarpeBanue npu coBepiieHnr pabOThl BHEITHUMHU CHUIIAMH.

10. CpaBHeHuE TEMIO0EMKOCTEH pa3InYHBIX BEIIECTB.

11. HaOmronenue KUIIEHUS.

12.  HaOmromeHne MOCTOSTHCTBA TEMIIEPATYPHI MIPH TITABICHUH.
13. Moxenu TenIOBBIX IBUTATENIEN.

Jlabopamopuwvie pabomul u onvimul

1. OnbITel O OOHAPYXKEHUIO JACUCTBUSA CHJI MOJEKYJISIPHOTO MPUTSIAKEHUS
(r1ekmponnan oemoncmpayus).

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJIIOB IIOBAPEHHOM COJIM WJIH caxapa.

3. OnbITel 10 HAOJIIOJAEHUIO TEIJIOBOTO PACIIMPEHUsS T'a30B, KUIAKOCTEH U
TBEPABIX TEIL.

4, Onpenenenue AaBICHUS BO3yXa B OaJJTIOHE IIMPUIIA.

S. OnbITel, AEMOHCTPHUPYIOIIME 3aBUCHUMOCTbh JABJICHHS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHUs U OXJIAXKICHHUS.

6. Ilposepka cunome3vl TUHENHOU 3A8UCUMOCMU OJIUHBL CNOIOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOL mpyoKe om memnepamypbol.

7. HaGmtonenne u3MeHEeHUs BHYTPEHHEW SHEpPruM Tejla B pe3ysibTaTe
Terionepeaadyu U paboThl BHEITHUX CHUIIL.

8. UccnenoBanne sBieHHs] TEII000OMEHA MPU CMENIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

9. Onpedenenue Koauuyecmea meniomsl, HOAYYEHHO2O0 000U NpU

MenyioooMeHe ¢ HazpemvbimM MemaiiudyecKum YUIuHOPOM.
10. HccrnenoBanue mpoiiecca UCIapeHus.
11. OmnpeneneHue OTHOCUTEILHON BIAXKHOCTU BO3/yXa.
12.  Onpeoenenue yoenvnotl menioml niasieHus ibod.

Paznen 7. JiiekTpruyecKkue U MATHUTHbIE SIBJICHUS

Onexkmpuszayus men. JIBa poja 3JIEKTPUUYECKHX 3apAnoB. BzaumonelictBue
3apsSKEHHBIX TEI.

Dnektpuyeckoe mnone. llpunyun cynepnosuyuu 21eKmpudeckux noieu (Ha
KaueCmeeHHOM YPOGHe).

Hocumenu snexmpuueckux 3aps008. DnemeHmapmbviti 31eKmpudeckutl 3apso.
Cmpoenue  amoma. 1IpOBOIHMKM W  JUAJNIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3aps/ia.
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DNEeKTpUUeCKUd TOK. Ycnosus cywecmeosanus 31eKmpuideckozo moKd.
HMcToyHuMKM TIOCTOSIHHOTO ToKa. JIeHCTBUSI SJEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKmpudecKull mox 8 HCUOKOCHAX U 2a3ax.

PaGota ®u MOIIHOCTH DSIEKTPUYECKOTO TOKa. 3axou [owcoyra—Jlenya.
Onekmpuueckue yenu U nompedumenu IJNeKMpUdecKou dHepeuu 8 Obimy.
Onekrpuueckas nemnb. Cuna Toka. DJEKTpUueckoe HampspkeHue. CONpOTUBIICHHE
MPOBOJIHUKA. YOenvHoe conpomuénenue gewjecmaa. 3akoH Oma sl ydyacTKa LETH.
[locnenoBaTenbHOE MW TApaUIeIbHOE COEIMHEHUE MPOBOAHUKOB. Kopomkoe
3amblKanue.

[ToctosaHHbIe MarHuThl. B3anmoaencTBUE MOCTOSHHBIX MarHuToB. Mazsnummnoe
none. Maenumnoe none 3emau u e2o 3Havenue Ons dHcusHu Ha 3Iemne. Onvim
IOpcmeda. Maenummnoe none snekmpudeckozo moka. Ilpumenenue snekmpomacHumos
6 mexnuxe. [leticmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
Dnekmpoodguzamenb HOCMOSAHHO20 MOKA. Hcnonv3osanue snexmpoogucamenei 6
MeXHUYeCcKux yCmpoucmeax u Ha mpaHcnopme.

Onvimvl @apades. Aenenue snexkmpomacnumuoi unoykyuu. Ilpasuno Jlenya.
Dnekmpozenepamop. Cnocobui nony4eHus 9NIeKMPUYECKOU SHep2UlU.
DNEKTPOCTAHIIMKA Ha BO30OHOBISIEMBIX HCTOUHHKAX SHEPTUH.

Hemoncmpayuu
DIIeKTpU3aLUs TEN.

JIBa poJ1a 3EKTPUYECKUX 3aps0B U B3AUMOJICUCTBUE 3aPSIKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DIIEKTpOCTaTUYECKAsT MHAYKIHS.

3aKOH COXpaHEHUS PIEKTPUUECKUX 3aPsJIOB.

[IpoBOAHUKH U TUDIICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUHM 3JEKTPUYECKOTO OIS

HcTounnky NOCTOSSHHOTO TOKA.

JIeCTBUSL IEKTPUIECKOTO TOKA.

wCoNoOkWNE

10. DnexTpuYecKHil TOK B KUJIKOCTH.

11. Ta30Bblii pa3psia.

12. H3MepeHHe CHIIBI TOKA aMIICPMETPOM.

13. HM3MmepeHue 3IeKTPUUECKOTO HAMPSIKEHUS BOJILTMETPOM.

14.  PeocTaT u Mara3uH CONPOTUBIICHUN.

15. B3aumopaeicTBHE ITOCTOSHHBIX MAarHUTOB.

16. MogaenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHHUsI TIOJIFOCOB MarHUTa.
17. MopaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18.  OmmwiT Dpcrena.

19. MarauTtHoe 1moJyie ToKa. DIEeKTPOMArHuT.

20.  ]JleiicTBME MarHUTHOTO MOJIs HA MPOBOJIHUK C TOKOM.

21.  DIeKTpoABHUTATENb MOCTOSTHHOTO TOKA.

22. UWccnenoBaHue SIBICHUS JCKTPOMAarHUTHON WHTYKITHH.

23.  Onbitel dapajes.

24. 3aBUCHMOCTHh HANpaBICHHUS HHIYKIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHHUS.
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25.  DIEeKTpOTreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuwvie pabomul u onvimul

1. OneITel TO HAOMIOMCHUIO DJCKTPU3ANNKM TEA WHAYKIUEH © TIpH
COTIPUKOCHOBEHHH.

2. HccnenoBanre JEUCTBUS DJICKTPHUECKOTO TIOJISI HAa TPOBOJAHHMKU H
JTUDJICKTPUKH.

3. COopka 1 rmpoBepKa pabOThI JISKTPHUESCKOM IIETH MMOCTOSHHOTO TOKA.

4, N3mepeHne u peryIMpoBaHKe CHIIBI TOKA.

5. V3mepeHure 1 peryIMpoBaHUe HAIPSKEHUS.

6.  HUccredosarnue 3asucumocmu Cuibl MoKa, UOywe2o yepes pe3ucmop, om
CONPOMUBIEHUS PE3UCMOPA U HANPANXCEHUS HA pe3ucmope.

7. Onvimet, OeMoHCcmpupyowue  3a8UCUMOCHb NEKMPUYecKoco

CONpOMuUGIEHUs. NPOBOOHUKA OM €20 OJUHbL, NIOWA0U NONEPeYHO20 CcedeHusl U
mamepuana.

8.  Ilposepka npaeuna cnodceHus HANPANCEHUL NPU NOCAe008AMENbHOM
CcOeOUuHeHUU 08YX Pe3ucmopos.

9.  Ilposepka npasuna Onsi cuibl mMoKa Npu HAPANIEILHOM COEOUHEeHUU
Pe3uUcmopos.

10. Omnpenenenue pabOThI AESKTPUUECKOTO TOKA, HIYIIETO YEPE3 PE3UCTOP.

11. OnpeneneHue MOIIHOCTHA SJEKTPUYECKOIO TOKA, BBIIEISAEMON Ha
pesucrope.

12. HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO YEpeE3 JTAMIIOUKY, OT
HaIpsDKEHUS HA HEW.

13.  Onpeoenenue KII/] nacpesamens.

14. HccnenoBaHrne MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MarHUTOB.

15. W3ydyeHwe MarHMTHOTO TIONS TOCTOSIHHBIX MAarHUTOB TIpH  HX
00bEeIMHEHUH U Pa3/IeJICHUN.

16. HccnenoBanue AeMCTBUA AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmneITel, JIEMOHCTPHUPYIONIMNE 3aBUCUMOCTh CHJIBI B3aMMOJACHCTBUSA
KaTyIIKA C TOKOM U MarHuTa OT CHJIBI TOKa U HAIIPaBJICHUS TOKA B KAaTYIIIKE.

18. U3yuenwue neiiCTBHUS MAarHUTHOTO IOJI HA IPOBOJHUK C TOKOM.

19. Koucmpyuposanue u uzyuenue pabomsi 31eKmMpoo8Uameis.

20. Usmepenue KII/] anekTpoaBuraTensHOM yCTaHOBKH.

21. OmneIThl MO WCCIIENOBAHUIO SIBJICHHUS JJICKTPOMATHUTHOW WHIYKIUU:
UCCJIeIOBaHNE U3MEHEHUHN 3HAUCHUS U HANPABJICHUS WHIYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHHUS

Mexanuueckoe nBmkeHue. MarepuanbHas Touka. (Cuctema OTcuéra.
OTHOCUTENBLHOCTh MEXAHWYECKOTO JIBKEHUA. PaBHOMEpHOE MNPSAMOJIUHENHOE
nBuxeHue. Hepasnomepnoe npamonuneiinoe ogudcenue. CpemHssl U MCHOBEHHAS
CKOpOCHb mena npu HePagHOMEPHOM OBUNCEHUU.
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Yckopenue. PasHoyckopennoe npamoaunetinoe OgudiceHue. (CB0OOIHOE
naaeuue. Onvimot [ anunes.

Jluneunas u y2nosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

IIepBriit 3akoH Hprotona. Bropoii 3akon Herotona. Tperuit 3akoH HproToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axoun I’ yka. Cuna mpenus: cuia mpeHus CKOIbICEHUs, CULA
mpeHusi NoKos, opyaue 8udbl MpPeHUsl.

Cuna TSHKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUS. Y CKOpEHHE CBOOOIHOTO
nageHus. Jeuscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmyo u nepezpysxu.

PaBHOBecue MaTepualibHOW TOYKU. AOcontomuo meépooe meno. Pasnosecue
Mmeep00co meja ¢ 3aKpeniéHHoll ocvio epaujerus. MOMEHT cuibl. [{enmp msocecmu.

Nmnynse Ttena. Mzmenenue umnynvca. Mumnynve cunbl. 3aKOH COXpaHCHUS
umMmnyibca. PeaktuBHoe npuxenue (MC).

Mexanudeckass pabora W MoOIIHOCTh. PabGoTa cun TsxecTH, ympyzocmu,
mpenus. Cea3zb snepeuu u pabomul. 1loTeHUManbHasg 3HEPrUsl Teja, MOAHITOrO Haj
IIOBEPXHOCTBIO 3eMIIU. [lomenyuanvrasn snepeus cocamou npydcunvl. Kunernueckas
sHeprus. Teopema o KuHemuyeckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPTUH.

Jemoncmpayuu

1. Habmonienne MexaHW4YecKoro JABMKEHHUSI Tela OTHOCHTEIBHO Ppa3HBIX
TEJI OTCYETA.

2. CpaBHEeHME NyTEM M TPACKTOPUM JBHKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

3. N3mepeHnne CKOpOCTH M YCKOPEHUS MIPSIMOJIMHEMHOTO IBUYKEHHS.

4. HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JIBHKEHUS.

S. Habmronenue nBu>keHus Tena no OKpyKHOCTH.

6. Habmoienne MexaHW4YecKuX SIBICHHUH, MPOUCXOJSALIMX B CHCTEME

oTcuéra «Temexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCHUTEIBHO
KabuHeTa (PU3MKH.

1. 3aBHCUMOCTh YCKOPEHMS Tejla OT MacChl TeJla M JCHUCTBYIOIIECH Ha HETO
CHUITBI.

8. HaOnronenue paBeHcTBa CUII PU B3aUMOJICHCTBUU TEI.

9. MN3MeHeHune Beca Telia Ipu yCKOPEHHOM JBUKEHHH.

10. Ilepenauya ummnysbca MNpu B3aUMOJICHCTBUU TEII.

11. IIpeoOGpa3oBaHusi SHEPTUU MIPU B3AUMOJICHCTBUH TET.

12.  CoxpaHeHue UMIyJIbCca MPU HEYIPYTOM B3aUMOCHCTBHH.

13.  CoxpaHeHue ummysibca npu abCOIIOTHO YIIPYroM B3aUMOJICHCTBUM.

14. HaOGmroneHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHHE MEXaHUYECKON IHEPTUU IPU CBOOOTHOM NaJICHUU.

16. CoxpaHeHMe MEXaHWYECKOM DHEPruu TMpU JABMKECHUU Tela TO0J
JEHUCTBUEM IIPYKUHBI.

Jlabopamopuwvie pabomul u onvimul
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1. Koncmpyuposanue mpaxma ons paseona u oanvHeuuie20 pagHOMEPHO20
O0BUMCEHUS UWLAPUKA UTIU MENeHCKU.

2. OrnpeneneHue CpeIHEN CKOPOCTU CKOJIbKEHUS OpycKa WU JIBUKEHUS
HIapuKa Mo HaKJIOHHOM TIOCKOCTH.

3. OnpeneneHre yCKOPEHUS Tella TMPU PaBHOYCKOPEHHOM JIBUKCHHH I10
HAaKJIOHHOM IIOCKOCTH.

4. HccnenoBanne 3aBUCUMOCTH TTyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM
JBW)KCHUH 0€3 HadajbHOW CKOPOCTH.

5. llposepka ecunomesvi: eciu npu pPasHOYCKOPEHHOM OBUMNCEHUU 0e3

HAYANbHOU CKopocmu nymu OmMHOCAMCA KAk pﬂd HEUEMHbIX YUcel, mo
coomeemcmeyrowue nPpomMesICYmKu 6pemeru 00UHAKOBHI.

6.  HccrmenoBaHue 3aBHCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIIBI
HOPMAJIBHOTO JIaBJICHUSI.

1. Onpenenenne kKodhHUIIMEHTA TPEHUS CKOTBKEHUS.

8.  Omnpenenenue k€CTKOCTH MPY>KUHBI.

9.  Ompexaenenne pabOTHI CUIIBI TPSHUS TIPU PABHOMEPHOM JBHKCHUU Tella

10 TOPU30HTAIBEHOM MOBEPXHOCTH.

10. Onpenenenue pabOTBl CWJIBI YOPYrOCTH TPU  TMOABEME Tpy3a
C MCTIOJIb30BAHUEM HEMOIBHKHOTO U MOJIBUKHOTO OJIOKOB.

11. H3ydeHue 3aKOHA COXPAHEHUS SHEPTHUH.

Pa3znena 9. Mexannueckue Ko1e0aHus M BOJIHBI

KonebarenbHoe nBuxeHue. OCHOBHbBIC XapaKTEPUCTUKU KOJeOaHUMU: mepuo,
4acToTa, aMIUIUTyna. Mamemamuueckuii u npyscunnvii masmuuku. llpeepawenue
SHepeUuU npu KoieoamenrbHOM O8UNHCEHUU.

3aryxatomiue konebanus. BeiHy)KeHHbIe KosieOaHus. Pe3oHaHc.

Mexannueckue BoOJIHBI. (CBONCTBA MEXaHUYECKUX BOJIH. [IpoodonvHble u
nonepeymvie 80Hbl. [[MUHA B0IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuyeckue
80JIHbL 8 MBEPOOM meie, cetlcmudeckue 8onnbl (MC).

3ByK. I pomkocme 38yka u evicoma mona. Ompadicenue 38yka. Ungpazeyk u
VIbMPA36)K.

Hemoncmpayuu

1. HaOnmronenune koyieOaHuii Tell IMOA OEHWCTBUEM CHIIBI TSKECTH M CHIIBI
yIPYTOCTH.

2. Habmronenne konebanuii rpy3a Ha HUTH W Ha MPYKUHE.

3. HaGuntoieHrie BIHYXACHHBIX KOJI€OaHUN U PE30HAHCA.

4.  PacmpocTpaHeHHE TPOJOIBHBIX U MOTIEPEUHBIX BOJH.

5.  HalGmrogenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYyCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimul

1. Onpenenenne YacToThl M TEpHOJa KOJEOaHWUH MaTeMaTUYECKOTO
MasiTHUKA.
2. Ornpenenenue 4acTOThl U MEpPUOJA KOJICOAHUN MPYKMHHOTO MasiTHUKA

(31ekmponnan oemoncmpayus).
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3. HccnenoBanue 3aBUCHMOCTH TIEpHOJa KoJICOAHWH TOJBEIICHHOTO K
HUTH TPy3a OT JUTMHBI HUTH.

4, Uccnenoanre 3aBUCUMOCTH  TEepuoAa  KoJIEOAaHWM  MPYKUHHOTO
MasiITHUKA OT MacChl Ipy3a (2/1eKmpOHHAA OEMOHCMPAUUA).

S. [IpoBepka HE3aBUCUMOCTH MEpUOAa KOJeOaHUl rpy3a, MOABEIICHHOTO K
HUTHU, OT MaccChl Ipy3a.

6. OneITBl, JEMOHCTPHUPYIONIME 3aBUCHMOCTH TMEpPHOJa  KOJIeOAHUMN
MPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a M KECTKOCTH MPY>KUHBI.

7. N3mepenue  yckopeHus  CBOOOJHOTO  TaJeHUsl  (21eKmpoHHAA
oemMoHcmpayus).

Paznen 10. DiieKTpOMArHUTHOE 110J1€ U 3JIEKTPOMATHUTHbBIE BOJIHbI

DJIEKTPOMAarHUTHOE  MOJIEe.  DJEKTPOMarHuTHble  BOJIHBL.  Ceoucmea
9NeKMPOMacHUmMHbIX  60aH. Lllkana snekmpomacHumuvlx 601H. Hcnonvzoseanue
INEKMPOMACHUMHBIX 8OJIH OISl COMOBOLL CEA3U.

DJIeKTpOMarHuTHas mnpupoja cBeta. CKOpocTh cBeTa. BoaHOBBIE CBOICTBA

CBeTA.

Hemoncmpayuu

1. CBoiicTBa JIEKTPOMATrHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBaA CBETAa.

Jlabopamopnvie pabomut u onvimor*

1. N3yueHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBbI) MOOUIIBHOTO
TenedoHa.

Pa3znen 11. CBeToBLI€E ABJIEHUA

JlyueBasa mojensb cBeta. Mictounuku cBeta. [lpsamonunetinoe pacnpocmparnenue
ceema. 3ammenus Connya u Jlynvi. Otpaxenue cBeta. [lnockoe 3epkano. 3akow
ompasicenusi ceema.

[Ipenomnenue cBera. 3akOH TMpenoMiieHUs cBera. [lonnoe 6HympeHnee
ompadicenue cgema. Hcnonvzoeanue NOAHO20 BHYMPEHHE20 OMPAICEHUS 8
ONMUYECKUX C8emoB8ooax.

Jlunza. Xon nywedt B smH3e. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). Ina3z kax onmuueckas cucmema. bnuzopykocmo u
O0A/IbHO30PKOCMb.

Pasnooicenue 6enoco ceema 6 cnexkmp. Onvimsl Hviomona. Cnoowcenue
CNEeKMpalbHbIX YBEMO8.

Jemoncmpayuu
[IpsAmMoIMHEHHOE paCIIPOCTPAHEHHUE CBETA.

OtpaxkeHue cBera.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM U BBIITYKIIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtryeckuil CBETOBO/I.

Xon tydyelt B coOuparoleit JInH3e.

Xox JIyyer B pacCEeMBAaKOIIEN JINH3E.
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8. [Tony4yenne n3o0paxeHU C MOMOIIBIO JTUH3.

Q. [Tpuniun aeiictBus goToarnmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopgens rnasa.

11. PasmoxxeHue 0eoro cBeTa B CIIEKTP.

12.  Tlomydenue Oenoro cBeTa MpH CIOKEHUU CBETA Pa3HbIX 1IBETOB.
Jlabopamopuwvie pabomul u onvimul

1. HccnenoBanrue 3aBUCMMOCTH yrila OTPAXKEHUSI CBETOBOTO Jiyda OT yIJia
najeHusl.

2. N3yueHne xapakKTepUCTUK U300paXKEHUS TIPEIMETa B TNIOCKOM 3epKalie.

3. UccnenoBanre 3aBUCUMOCTH yrja MpPEJIOMJICHUSI CBETOBOTO Jyya OT
yria NajieHus Ha TPAHUIIE «BO3TYX—CTEKIIO).

4, [Tonyuyenune n300paxeHuit ¢ TOMOUIBI0 COOMPAIOIIEH JTMH3BI.

5. Onpenenenue  (HOKYCHOrO  pacCTOSSHUST W ONTHUYECKOW  CHJIBI
coOuparolieit TUH3bI (2/1eKMPOHHAA O0EMOHCMPAYU).

6. OnpITel MO Ppa3IOKEHUIO OEJI0ro CBETa B CIEKTP (271eKmpoHHAsA
oemoncmpayus).

1. OnbITEl 0 BOCHOPUSITUIO 1IBETA MPEIMETOB MPU UX HAOIIOJACHUU uepes

[[BETOBBIE (PMIIBTPHI.

Pa3nen 12. KBanToBbI€E SIBJIEHUS

Onvimul Pezepghopoa W minaHeTapHas Mojeiab atoma. Mojenb atoma bopa.
Ucnyckanue u noenowenue ceema amomom. Keanmei.

PanunoaktuBHOCTh. Anvha-, bema- u eamma-uznyyenus. CTpOCHHE aTOMHOTO
anpa. Hyxknonmas moodenb amomuoco s0pa. HM3zomonwvl.  Paduoaxmuenvie
npespaujenus. llepuoo nonypacnada amomuulx soep.

SAnepHble peakuu. 3aKOHBI COXPAHECHHS 3apsSJIOBOTO M MacCOBOTO YHCEIL.
Peaxyuu cunmesa u oenenus sioep. Mcmounuxu snepeuu Coanya u 36é30 (MC).

SAnepnas osHepreTuka. /Jlercmeus paouoaKkmueHvlX U3NYYEeHULl HA JHCUBble
opeanuzmol (MC).

Jemoncmpayuu

1. CrexTpbl U31y4YEeHHS U MOTJIONICHUS.

2. CHexTpsl pa3IM4HbIX a30B.

3. CrniexTp BoAOpOa.

4, Hab6mronenune TpekoB B kamepe Bunbcona.

5. Pabora cuérunka HOHM3UPYIOITUX U3TYICHUH.

6. Peructpanus u3mydeHus: IpUPOIHBIX MUHEPATIOB U TTPOIYKTOB.

Jlabopamopusie padbomul u onvimul

1.  Habawoenue cniownbix u IUHetyamslx CHeKmpo8 U3iy4eHus.

2. HccnenoBanue TPeKOB: U3MEPEHUE HHEPTUM YACTUIBI IO TOPMO3ZHOMY
nyty (o gororpadusam) (2.1eKkmponnas demoncmpayus).

3. H3mepenune paanoakTuBHOTO (OHA (I1eKMPOHHAA O0EMOHCMPAUU).
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IHoBTOpPUTEIBLHO-00001IAKO NI MOTYJIb

[ToBTOpUTEIHLHO-0000IIAIONINI MOAYJb TTPEAHA3HAUEH ISl CUCTEMATHU3aIluU U
000011IeHUsI TPEIMETHOTO COACPKAHUS U ONbITA JEATEIbHOCTH, MPUOOPETEHHOTO
IIPU U3YYEHUHU BCETO Kypca (PU3HKH.

[Ipy WM3y4yeHUM MAHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCA BHbI
JESATeIbHOCTH, Ha OCHOBE KOTOPBIX O0ECTEUMBAETCSA JIOCTHUKEHHUE MPEIAMETHBIX WU
METaIPEAMETHBIX TJTAHUPYEMBIX pe3yJIbTaTOB oOydeHws, dbopmupyercs
€CTECTBEHHO-HAy4YHAasi TPAMOTHOCTh. OCBOCHHUE HAYYHBIX METOJOB HCCIICHOBAHUSA
SBJICHUN TPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUSAMHU OOBICHATH (HU3NUYECKUE
SIBJICHHS, TPUMEHSIS TMOJIyYEHHbIE 3HAHWS, pPEWaTh 3aJa4d, B TOM YHCIIE
Ka4ECTBCHHBIC U YKCIICPUMEHTAJIbHBIE.

[IpyHUMTIHATBEHO AEATEILHOCTHBIN XapaKTep JAHHOTO pa3zeia peaanu3yeTcs 3a
CYET TOTO, YTO yHalIUeCs BBITIOIHSIOT 33JJaHHS, B KOTOPBIX UM MPEJIAracTCs:

" Ha OCHOBE IIOJYyYCHHBIX 3HAHWUW paclio3HaBaThb W HAy4YHO OOBSICHATH
bu3uYecKue SBJIEHUS B OKPYKAIOIIEH TPUPOJIE U TOBCEIHEBHOM KU3HU,

® KCIOJb30BaTh MO PYKOBOACTBOM IE€AArora Hay4YHble METOIbI UCCIIENOBAHUS
bu3nUecKux SBIEHWN, B TOM WYHCIE IS TPOBEPKH THUIOTE3 W TOTy4YeHUS
TEOPETUUYECKUX BBIBOJIOB;

" OOBSCHATH C OMOPOW HA MUJAKTHYECKHN MaTepuall 1mocjie oOCYyXICHUS C
MEJaroroM Hay4YHble OCHOBBI HauOoJiee€ BaXHBIX JOCTHKECHUN COBPEMEHHBIX
TEXHOJIOTUM, HAMPUMEP, MPAKTUYECKOTO HWCIIOJIb30BAaHUS PA3JIUYHBIX HCTOYHHKOB
DHEPIUM HA OCHOBE 3aKOHA NPEBPAlICHUS M COXPAHEHUS BCEX HM3BECTHBIX BHUJOB
SHEPIUH.

Kaxmas w3 TeM JaHHOTO pa3jena BKIOYAET HSKCIEPUMEHTAIbHOE
uccieaoBanue 0000IIAKONMIero xXapakTepa Ha YCMOTpPEHHUE Tiefarora M IpU €ro
noMmotu. Pazmenm 3aBepmiaeTcss MNPOBEACHUEM JUArHOCTUYECKOM H  OLECHOYHOM
paboTHI 32 KypC OCHOBHOM IIKOJIBI.

[UNTAHUAPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O IIPEJIMETA
«OU3NKA» HA YPOBHE OCHOBHOI'O OBIIETI'O ObPA3OBAHIN A

B nenom pesynbratel ocBoeHusi oOyuatouumucs ¢ 3[IP yue6HOro mpenmera
«DusmnKka» JOHKHBI COBMANATh ¢ pesyibTaTamu denepanbHON paboyelt mporpamMmbl
OCHOBHOTO 00111eT0 00pa30BaHUs.

Haubonee 3Ha4unUMbIMHU SIBISFOTCS:

JIMYHOCTHBIE PE3YJIbTATBI:

B pesynbTate uzydenusi GuU3NKU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus y
oOyuatomerocst ¢ 3[1P O0yayt copmupoBansl clienyromue JUYHOCTHBIE PE3yJIbTaThl
B YAaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:
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IPOSIBJICHHE MHTEpPECa K HUCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3nuecKoi HayKu;

LEHHOCTHOE OTHOILLIEHUE K JOCTHKEHHUSIM POCCUNCKUX YUYEHBIX-(DU3UKOB;

2) rpa’xJaHCKOT0 U JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

TOTOBHOCTh K aKTMBHOMY Y4acCTHIO B OOCYXXJEHUU OOIIECTBEHHO-3HAYUMBIX U
ITUYECKUX NpOoOJIeM, CBA3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHM
busnky;

OCO3HAHME BAXXHOCTH MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
Y4E€HOT0;

3) 3CTETUYECKOTO BOCITUTAHUS:

BOCIIPUSATUE ICTETHUYECKUX KauecTB (PU3MUECKOM Hayku: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTU HAyYHOTO O3HAHUSA:

OCO3HAaHUE IIEHHOCTH (U3NYECKOM HayKh KaK MOUIHOIO HHCTPYMEHTa
IIO3HAHNSA MHUpPAa, OCHOBBI PpAa3BUTUSA TEXHOJIOTMM, BAXKHEWIIEH COCTaBIIAIOLICH
KYJIbTYPBI;

pa3BUTHE HAy4YHOW JIO0O3HATETBPHOCTH, HWHTEpeca K HCCIIeI0BaTeNIbCKON
NESATENBHOCTH;

5) bopMupoBaHus KyJIbTYphl 3I0POBbS U SMOILIMOHAIBLHOTO OJIArOMOTYYHS:

OCO3HAaHME IIEHHOCTH 0€30MacHOro o0pa3a KU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BaXKHOCTH MpPaBuil OE30M1aCHOTO MOBEICHUSI Ha TPAHCIOPTE,
Ha JIOpOTrax, C AEKTPUUECKUM U TEIUIOBBIM 000pPYI0BaHUEM B JOMAIIHUX YCIOBUSIX;

c(OpMHUPOBAHHOCTh HaBbIKa Pe(JIEKCHUU, IPU3HAHUE CBOETO IPaBa HA OLIMOKY
Y TAKOTO K€ MpaBa y APYyroro 4YeJIOBeKa;

6) Tpy1OBOrO BOCIIUTAHUS:

7) aKTUBHOE y4yacTHME€ B PEIICHUU MPAKTHYECKUX 3a/1ad (B paMKax CEMbH,
o0pa30oBaTeNbHOM  OpPraHM3alyd,  HACEJIEHHOr0  MYHKTa, POJHOIO  Kpas)
TEXHOJIOTMUECKON W COLMAIbHOM HaIpPaBIEHHOCTH, TPEOYIOUIMX B TOM 4YHCIE U
bu3nUecKX 3HAaHUM;

UHTEpEC K MPAKTHUECKOMY M3YUCHHIO MPO(ECCHil, CBA3aHHBIX C (PU3HKOIA;

8) PKOJIOTUYECKOT0 BOCIIUTAHUS:

OpUEHTALUS HAa NpPUMEHEHUE (U3NYECKUX 3HAHUM U1 pelieHust 3ajad B
001acTH OKpy>Karoled cpelibl, INIAHUPOBAHUS MOCTYIKOB U OLEHKH UX BO3MOXKHBIX
MTOCJICICTBUM JUISl OKPYKAIOILEH CpEbI;

OCO3HaHUE TIJ100AJILHOTO XapakTepa 3KOJOTUYECKUX IpoOJieM U MyTed Hx
peuieHus;

9) aganTanuy K U3MEHSIOUMMCS YCIOBUSAM COLUAIBHON U NPUPOJIHOU CPEMBI:

NOTpeOHOCTh BO B3aWMOJEWUCTBUM MpPH BBHINOJIHEHUM MCCIEAOBAaHUN U
POEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM APYTHX;

NOBBIIIEHHE YPOBHSA CBOE€M  KOMIIETEHTHOCTHM 4Ye€pe3  MPaKTHYECKYIO
NESITENBHOCTD;

NOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4ucie GOPMYIUPOBATH
UJEH, OHATHUSA, TUIIOTE3bI O PU3HUECKUX O0BEKTaX U SBIICHUSX;
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OCO3HaHHE JCHUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00JacTu
buzuky;

TUTAHUPOBAHHUE CBOETO PA3BUTHS B IPHOOPETCHUN HOBBIX (DM3MUCCKUX 3HAHUM;

CTpeMJICHNE aHAJTU3UPOBATh U BBISBIISITH B3AMMOCBSI3U MPUPO/IBI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCJI€ C HCII0JIb30BaHHEM (DU3NUECKUX 3HAHUM;

OLICHKA CBOMX [JEHUCTBUM C YYETOM BIUSHMS Ha OKPYKAIOLIYIO Cpexdy,
BO3MOYKHBIX TJIOOATBHBIX MTOCIEACTBHIM.

METANPEAMETHBIE PE3YJIBTATBI

Osnaodenue ynusepcaibHblMu y4eOHbIMU NO3ZHABAM E/IbHBIMU OCUCMEUAMU:

1) 6a30BbIC JTIOTMYECKUE ICHCTBUS:

BBISIBIISITH U XapaKTePHU30BaTh CYIIECCTBEHHBIE IPU3HAKH OOBEKTOB (SIBICHHM );

YCTaHABJIMBATh CYIIECTBEHHBIH TPHU3HAK KIacCH(PUKAIUKA, OCHOBAHHS IS
000011IeHNs U CPaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpUBaeMbIX (haKTax,
JTAHHBIX U HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SBIICHUSM;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M  TIPU  HU3yYEHUU (U3HUYECKUX
SBJICHUA W TPOIECCOB, MPOBOJIUTH BBIBOJLI C HCIOJIB30BAHUEM JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DM3MUECCKUX
BEJIMYHH, P HEOOXOAUMOCTH TIO/T PYKOBOJICTBOM YUHUTEIIS;

BBIOMpaTh CHoco0® perieHus Yy4yeOHOM ¢u3nyecko 3agauM (CpaBHEHHE
HECKOJbKMX BapUAHTOB pEIICHHs, BBIOOp HawbOoNee TMOIXOIANIETO C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB) TIOJT PYKOBOJICTBOM YUUTEJIS.

2) 6a30BbIE UCCIIENOBATEIHCKUE ICHCTBUSA:

WCITIOJIB30BaTh BOTIPOCKHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT TIO3HAHUS;

MPOBOJUTh IO TUTAHY ONBIT, HECIOXHBIM (PU3NUECKHA DKCIEPUMEHT,
HEOOJBIIIOE HCCleoOBaHUE (U3MYECKOTO SBJICHHS, TPU HEOOXOAMMOCTH TOJ
PYKOBOJICTBOM YUHTEJIA;

dbopmynupoBaTh 000OIIEHUS W BBIBOABI IO peE3yjibTaTaM MPOBEAEHHOIO
HAOJTIOICHMSI, OTIBITA, UCCIIECOBAHMS C OTMIOPON Ha TIJIaH/aITOPUTM.

3) pabota c uHpOpMaIIUEii:

MPUMEHSATh Pa3IMYHBIC METObI, MHCTPYMEHTHI W 3aIllpOChl MPU TIOMCKE H
orOope mH(pOPMAIMU WM JAHHBIX C Y4ETOM MPEATIOKEHHON yuyeOHON (u3mueckon
3a/1ayu, MPU HEOOXOAMMOCTH IO PYKOBOJCTBOM YUUTEIS;

aHaJNIM3UPOBATh, CUCTEMATU3UPOBATH UHGOPMALIMIO PA3IMYHBIX BUIOB U HOpM
MIPEICTABIICHNS,

CaMOCTOSITEJTLHO  BBIOMpAaTh  ONTUMAJIbHYIO  (GOpMY  TPEICTaBICHUS
uHOpMaIlMM W WUIIOCTPUPOBATH peIlaeMble 3aJaud  HECIO0XHBIMH CXEMaMH,
auarpaMMaMu, HHOH rpaduKoi U UX KOMOMHAITUSMH, TTOJ] PYKOBOJICTBOM YUHTEJIS.

Ognaodenue YHUBEpCanbHblMU YyueoHvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) obmieHue:

B X0JIe¢ 00CYXXJIeHHsI y4eOHOTO MaTepualia, pe3yibTaToB J1abOPaTOPHBIX padoT
U TIPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOW TEMbI M BBICKA3bIBATH
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ujeu, HalleJICHHbIE Ha peIlIeHWEe 3aJaud W TMOoJep)KaHue OJaroKeaaTebHOCTU
OOIIICHMS,

COTIOCTABJIATh CBOM CYXKJEHUSI C CYXJACHUSIMU JIPYTUX YYaCTHUKOB JUAJoOra,
OOHApYKUBATh PA3INYUE U CXOACTBO MO3UIINH;

BBIPAXKATH CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

nyOJIMYHO TMPENCTABIATh PE3yJbTaThl BBIMTOJIHEHHOTO (HU3UYECKOrO OMBITA
(3KCIIepUMEHTa, UCCIIEA0OBaHUs, IPOEKTA).

2) coBMecCTHas JIesATEeIbHOCTD (COTPYAHUYECTBO):

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUIAYAJTbHOU
paboThI PU PEIIEHUH KOHKPETHON (PU3NUECKON POOIEMBI;

MPUHUMATH L[E€JIU COBMECTHOM AESITEIbHOCTH, OPTaHU30BbIBATH JICUCTBUSA MO €€
JOCTHXKEHHUIO: PacpesiesiTh POJid, 00CYKAATh MPOLIECCHl U Pe3yIbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJTHATH CBOKO 4YacTh pPa0OOThI, JOCTUTash Kaye€CTBEHHOTO pe3ylibTaTa Mo
CBOEMY HAIPaBJICHUI0O W KOOPJAUHUPYS CBOMU JCHCTBUS C JAPYTMMH 4YI€HaAMU
KOMaH/Ib;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaga B OOMUN MPOIYKT MO KPHUTEPHUSM,
CaMOCTOSITEIILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

Osnadenue yHugepcaibHblMu YUeOHbIMU Pe2YIAMUCHBIMU OCUCH GUAMU:

1) camoopranuzanus:

BBISIBIISIT TIPOOJIEMBI B KU3HEHHBIX M yUEOHBIX CHUTYAIUSX, TPEOYIOMUX IS
penieHus: GU3NYECKUX 3HAHUM;

OPUEHTHPOBATHCA B  PA3IUYHBIX  MOJXO0JaX  MPUHATHS  PEHICHUH
(MHAMBUyaTbHOE, IPUHSATHE PEUIEHUS B TPYIIIE, IPUHITUE PEIICHUIN TPYIIION);

COCTaBIIATh AITOPUTM pelIeHUs] PU3NYECKOMN 3a/1auu UJTU TIJIaHA UCCIIE0BAHMUS
C Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, MOJI PyKOBOJICTBOM
YUHUTES.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY CUTyalluM MW Tpejjiarath IulaH €€ W3MEHEHHs, Ipu
HEOOXOMMOCTH TIOJ PYKOBOJICTBOM YUHTEIIS;

OOBSICHATh ~ TPHUYMHBI  JOCTIDKCHHSI  (HEJIOCTHIKEHHUSI)  PEe3ybTaToOB
NEeSITEIbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

OLICHMBATh COOTBETCTBUE PE3YNbTATA LIEJIU U YCIOBHUSM.

3) SMOIMOHAJIbHBIN UHTEIIJICKT:

CTaBUTh CeOsl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM TUCKYCCHUU Ha
HAay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JAPYTOro.

4) npunsiTUE ce0s U IPYTUX:

MPU3HABATh CBOE MPABO HA OMIMOKY MPHU peHieHUH (PU3NYECKUX 3a1ad Wi B
YTBEPKIACHUSAX HA HAYYHBIC TEMBI U TaKOE e MPaBo JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

TpeGoBaHusi K NMpeAMETHBLIM pPe3yJbTATAM OCBOEHHUSI Y4eOHOI0 MpeaMeTa
«®D@u3nkay, pacnpeaejeHHbIe 10 rogaM 00y4eHust
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PesynpTaTel mo romam (GopMyNIHMpYIOTCS MO MPUHIUITY J00aBIEHUS HOBBIX

pe3yabTaTOB OT ToAa K roay (pe3ysbTaTbl OYEPEJHOr0 roja IO YMOIYAHUIO
BKJIFOYAIOT PE3yJIbTaThl MPEABIYILINX JIET).

7 KIIACC

[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpOBHE JIOJDKHBI  OTpaXkaTh

c(hOpMHUPOBAHHOCTH Yy 00YYAIOIIUXCSI YMEHU:

OpPUEHTUPOBATHCA B TOHATUSIX M ONEPUPOBaTh MMM Ha 0a30BOM YpOBHE:
bu3uYecKre U XUMUYECKUE SIBICHUS, HAONIOJCHUE, SKCIIEPUMEHT, MOJENb,
TUMO0Te3a; €IUHUIBI (U3MYECKUX BEJIUYHMH, aTOM, MOJIEKyJia, arperaTHbIe
COCTOSIHUSA BelecTBa (TBEpIOE, KUAKOE, ra3000pa3HOE); MEXaHHYECKOe
JBIDKEHUE (PaBHOMEPHOE, HEPAaBHOMEpPHOE, NPSIMOJIMHEHHOE), TpaeKTopus,
paBHOACUCTByOImAss  cui,  jJedopmamms  (ympyras,  IJJaCTHYECKas),
HEBECOMOCTb, COOOIIAIONIUECS COCY/Abl, C ONOpPOW Ha JAUAAKTUYECKUN
Marepuan

paznuuath siBieHust (Aud@ys3us; TErIoBOE€ JABMIKEHHME YaCTHUI[ BEIIECTBA;
pPaBHOMEpPHOE  JIBUKEHUE; HEPAaBHOMEPHOE  JBUKCHHUE; WUHEPIINS;
B3aUMOJICHICTBHE TEJ; pasHogecue meEEPObIX mell C 3aAKPEeniéHHOU O0Cbio
épawenusi; Tiepeaada JaBieHUs] TBEPABIMU TeJaMU, KUIKOCTIMH U Ta3aMu;
aTMoc(pepHOE JaBIeHHWE; IUIaBaHWE TeJ; TMPEBpAlICHUS MEXaHWYECKON
OHEPTYH) IO ONMHMCAHUIO WX XapaKTePHBIX CBOWMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3MUECKOe SIBICHUE, IMOCJEe MPeaBAPUTEIHLHOIO
00CYXJIEHUS C MeIaroroMm;

pacno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3UUYECKHUX SBJICHUU B OKPYKAIOIIEM
MHUpE, B TOM 4Kclie (U3MUECKHUE SBICHUS B MPUPOC: MPUMEPHI JBMKCHUS C
Pa3IUYHBIMU CKOPOCTSIMA B KMBOM W HEKUBOU IPUPOAE; NECHUCTBUE CHUIIBI
TPEHUS B MPUPOJIC M TEXHUKE; BIUSHUE aTMOC(HEPHOTO NABJICHUS HAa KHUBOU
OpraHu3M; IJIaBaHWE PBIO; phIUArd B TEJIE YEJIOBEKAa; MPU ITOM IEPEBOIUTH
MPaKTUYECKYI0  3ajJady B y4eOHYI,  BBIJEIATH  CYIIECTBEHHBIC
CBOMCTBA/IpU3HAKU (PU3UUYECKUX SIBICHUN C MOMOIIBIO NIEarora;

OMKCHIBATh W3YYCHHBIC CBOWCTBA Tel W (DM3UYECKUE SIBICHUS, HCIOIB3YS
dbu3uYecKkre BEIMYUHBI (Macca, 00bEM, IJIOTHOCTH BEIICCTBA, BPEMs, IYTh,
CKOPOCTh, CPEJIHSISI CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIA TSKECTH, BEC Teja, Chiia
TpeHus, naBiieHue (TBEPIOTO Tena, >KUAKOCTH, Ta3a), BHITAIKMBAIOLIAA CUJIA,
MexaHW4YecKas paboTa, MOIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbI, KO3(PGUIIMCHT
MOJIE3HOTO JIEWCTBUSI MEXAaHU3MOB, KUHETUYECKAs] M MOTEHIIMAIbHAS SHEPTHS)
C ONOpPOWM Ha CXeMy; MpU ONHCAHUU PACKPBIBaThb (U3MUECKUI CMBICIT
WCITIOJIB3YEMbBIX BEJTUYHH, NX 0003HAYCHUS M CAMHUIIBI (PU3NIECKUX BEITUUMH,
Haxooums opmynvl, cea3ul8arOuiue OAHHYI0 QUIULECKYIO 8eIUHUHY C OPYeUMU
BENUUUHAMU, CMPOUMb 2PAQUKU  USYUEHHBIX 3A8UCUMOCTEU  QU3UYECKUX
8eUYUH C OTIOPON Ha AUIAKTUYECKUI MaTepual;

XapaKTepHU30BaTh CBOMCTBA Tell, (GPU3UUECKHUE SIBICHUS U TPOIECCHI, HCTIONb3YS
MpaBUJia CIOXKEHUs CHUJI (BIIOJIb OJHOM TIpsIMOM), 3axowu I yka, 3axon Ilackans,
3aKoH Apxumeoa, npasuno pagnosecusi pvluaza (610Ka), «30J10mMoe NPasuioy
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MeXaHuKy, 3aKOH COXPAaHCHHsS MEXaHMYECKOW SHEPTrHH; TpH 3TOM JaBaTh
CJIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3anuchieams €20 Mamemamuyeckoe
8bIpadiceHue noo pyKoBOOCMBOM nedazoza ¢ 00CylHcoeHuem niana pabomol,
OOBSICHATH (DU3UYECKUE SBJICHUS, TPOIECCH U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYaIlMi MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: NPy MOMOIIH
rieJiarora BeISIBJIATh IPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 normyeckux mWaroB ¢ onopou Ha 1—2 U3y4EeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUN, (PU3UIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemaTh TUIMOBBIE pacu€THBIE 3a/Jauyd B 1JEHCTBUE C OMOPOM Ha alrOpPUTM,
NpeBapUTEIHLHO Pa300paHHBIN COBMECTHO C MEIAroroM, UCIOJIb3Ys 3aKOHBI U
dbopMyIibl, CBA3BIBAIOIINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3aJla4M 3alMChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE BEIMYUHBI B
dbopMynbl W TPOBOAUTH pacy€Thl, HAXOJUTh CIPABOYHBIC JIaHHBIE,
HEOOXOMMBIE JUIS PEHICHHs 3ajad, OIICHUBATh PEATHUCTUYHOCTh MOJYYCHHON
(bU3UYCCKON BEIMUNHEL;

pacrno3HaBaTh IPOOIEMBbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIH (HU3UIECKUX
METOJIOB TOCJIe MPEeABAPUTEIHLHOIO 0OCYKAEHUSI C MENarorom; MNpu MOMOIIU
Me1arora B OMUCaHUH MCCIIEIOBAHUS BBIJICISITh MPOBEPSIEMOE MPEAOIOKEHNE
(rumote3y), C OHNOpPOM Ha JAWAAKTAYECKUNA MaTepuana pas3inyarb U
UHTEPIPETUPOBATh MOJYUYEHHBIH PE3yJIbTaT, HAXOJIUTh IMOCIE OOCYKIEHUsS C
MIeIarOTOM OIIMOKHU B XOJI€ OMBITA, JeNIaTh BBIBOJIBI IO €TO PE3yNIbTaTaMm;
YMETh HAXOJUTh C HUCMHOJb30BaHHEM ITU(POBBIX 00pa30BaTEILHBIX PECYPCOB
OTIBITHI TIO HAOMIOACHUIO (PU3UUECKUX SBICHUN WM (U3HMUECKUX CBOMCTB TEI:
dbopMynupoBaTh MPOBEpPSIEMbIE  MPEIAINON0XKEHHUS, COOUpaThb YCTAaHOBKY
U3 TIPEIUIOKEHHOTO0 O0OPYJIOBaHMUS C OMOPOW Ha CXEMy, 3alUChIBaTh XOJ
ombITa U (POPMYITHPOBATH BBIBOIBI IO PYKOBOJACTBOM I1€Iarora;

BBITIOJIHATH TIPSIMBIE U3MEPEHUsI PACCTOSHHS, BPEMEHHU, MAacChl Tella, 00bEMa,
CWJIbl U TEMIIEPATYPbI C UCTIOJIB30BAHIEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB
C OTOPOH Ha aJTOPUTM; 3aMHUCHIBAThH MMOKA3aHUS MPUOOPOB C YUETOM 3a1aHHOM
a0COTIOTHOM MOTPEIIHOCTH N3MEPEHUN;

MPOBOJUTH COBMECTHO C TEJaroroM HCCIEIOBAaHUE 3aBUCUMOCTU OJTHOM
(bu3nUecKoil BEIMYUHBI OT JAPYTOM C MCIOJIb30BAHUEM MPAMbBIX H3MEpPEHUN
(3aBUCHMOCTH TIYTH PAaBHOMEPHO JBIDKYIIIETOCS T€la OT BPEMEHH IBHKEHUS
TENA; CUIbl MpeHuUss CKOJIbICEHUs Om @eca mend, Kavecmea 00padbomku
nogéepxHocmeli men U HE3ABUCUMOCMU CUTbl MpeHus Oom Hniouaou
CONPUKOCHOBEHUSL Mel; CUTbl  YHAPYeoCmu om  VOIUHEHUS HNPYHCUHbBL,
BLIMANKUBAIOWEU CUTbL OM  00BEMA NOSPYHCEHHOU HaAcmu meaa U om
NJIOMHOCIU  JHCUOKOCU, €€ He3asUCUMOCMU Om NJIOMHOCMU meld, Om
2NYOUHDL, HA KOMOPYIO NOSPYIHCEHO Meno, YCI08Ull NAAGAHUs Mel, YCI0GULL
pasHogecus pviuaza u 010K08); TIOJl PYKOBOJCTBOM I€1arora y4acTBOBaTh B
TJIAHUPOBAHUM Y4€OHOTO HWCCIIEIOBaHMs, COOMPATh YCTAHOBKY W BBITIOJIHSTH
U3MEpEHHUs, Cleaysd TMpeIOKEHHOMY IUIaHy, (GUKCHPOBATh pe3yJIbTaThl
MIOJIYYCHHOW 3aBUCHUMOCTH (DU3WYCCKUX BEIWYMH B BHUJE TNPEITOKESHHBIX
TabJIUIl ¥ TPaUKOB, AETIATh BEIBOJBI IO Pe3yJIbTaTaM UCCIICIOBaHNS,
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IPOBOJUTh KOCBEHHbIE M3MEpPEHUs (U3MUYECKUX BEIUYMH (IUIOTHOCTH
BEILIECTBA JKUIKOCTU M TBEPIOrO TEjla; CUia TPEHHS CKOJbXKEHHS; AaBICHUE
BO3/yXa; BBITAJKUBAIOIIAS CUJIA, IEUCTBYIOIIAsA HA NOTPYKEHHOE B KUJIKOCTH
TENO; KOA(PPUIMEHT MOJIE3HOTO ACHCTBHSI MPOCTHIX MEXaHH3MOB), CIEIYs
NPEJIOKEHHOW  MHCTPYKUMM; TNPU  BBIIOJHEHHH  W3MEPEHHH  IOJ
PYKOBOJICTBOM Ilelarora coOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYMCIIATH 3HAUEHHE HCKOMOW BEJIMYUHBI;

coOMI0aTh TPaBWJIa TEXHUKH O€30MAaCHOCTH TpH paboTe ¢ J1abopaTOPHBIM
000pyZ0BaHKUEM TOCIIE TPEABAPUTEIHLHOTO OOCYKICHHUS C MEIaroroMm;
COTIOCTAaBIISATh MPHUHIUIBI JEHCTBUS TPUOOPOB M TEXHUUYECKHX YCTPOMCTB:
BEChI, TEPMOMETpP, AMHAMOMETpP, COOOIAIONIUECS COCYAbl, OapOMETp, pblyar,
MOJIBUKHBIA W HEMOJBM)KHBIM OJIOK, HAaKJIOHHAs IUIOCKOCTh C OMOpOH Ha
JTATAKTUYECKUN MaTEepUal;

XapaKTepru30BaTh MPUHIIUIBI TIEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB MOCJE MPEABAPUTEIBLHOIO OOCYXJIEHUS C MEeAaroroM ¢ Onopou Ha
UX ONHCAaHMS (B TOM 4YHCJE: NOAIIMIIHUKH, YCTPOWCTBO BOIOIPOBOAA,
TUAPABINYECKAN TMpPEecC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcCOC,
apeoMeTp), HCIOJIb3ysl 3HAHMS O CBOMCTBAX (PU3MUECKUX SIBICHUU U
He0OXoauMbIe (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOIUTH TPUMEPHI / HAXOAUTh UHGOPMAIUIO O MPUMEPaX MPAKTUYECKOTO
UCIIOJIb30BaHUSI ~ (PU3WYECKUX 3HAHUM B  TOBCEIHEBHOM IKU3HM  JIJIA
oOecrieyeHusi 0€30MACHOCTU MpU OOpallleHUH ¢ NMPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHUsS 3JI0POBbSl U COOJIIOJIEHUS HOPM 3KOJOTMYECKOIO
IIOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBIISITh C MOMOIIBIO Mearora 0T00p MCTOYHUKOB UHPOPMALIUU B CETU
HNHTEepHET B COOTBETCTBUU C 3aJaHHBIM IMOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUM U MYTEM CPABHEHUS PAa3IUYHBIX NCTOYHUKOB BBIIEIATH
uHpOpMAIUIO, KOTOpas SBJISETCS MPOTUBOPEUYMBOM MM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJI30BaTh IPU BBIIOJIHEHUH YYEOHBIX 3alaHUil HAyYHO-TIOMYJISIPHYIO
auTepaTypy (GU3NYECKOTO COAEpKaHMsI, CIPAaBOYHBIE MaTe€pHalIbl, PECYPChI
cetu  MHrepHer; Biaaerb NOpu€MaMH  KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus MH(POpMAIUU U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3JaBaTh IIOJI PYKOBOJCTBOM IeAarora C OOCYXIEHHUEM IUIaHa padoOThI
KpaTKue MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHHKOB
uHdopmaru (HU3NYECKOr0 COJEepKaHUsl, B TOM YHCIIE IMYyOJIUYHO JeNaTh
KpaTKHUE COOOILIEHHs O pe3yibTaTaX MPOEKTOB WM Y4eOHBIX HCCIEeIOBaHUN;
IIPY OTOM TPaMOTHO HCIIOJIb30BaTh M3YUYEHHBIM IOHATUMHBIN ammapar Kypca
(GU3MKH, COMPOBOXKAATH BBICTYIJICHHE MTPE3EHTAIUECH;

IPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB M KCCIENOBAHUN TOJ PYKOBOJCTBOM
nejarora pacrpeiensatb OO0S3aHHOCTM B TpyIlle B COOTBETCTBUHM C
NOCTABJICHHBIMU 33Ja4aMM, CJIEIUTh 3a BBIOJIHEHUEM IIJJaHA [JEHCTBUMH,
aJIecKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIQJ] B JESATENBHOCTb T'PYIIIBL;
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BBICTpaWBaTh KOMMYHUKATHMBHOE B3aMMOJICWCTBHE, YYUTHIBasT MHEHUE
OKpYKaroIuX.

8 KUIACC
[IpenmeTHble  pe3ynbTaTbl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpaXkaTb
c(hOpPMHUPOBAHHOCTH Yy 00YJAIOIITXCSI YMEHUM:

— OPHUEHTHPOBATHCS B MOHATUAX U ONEPUPOBATH MU Ha OA30BOM ypOBHE: Macca
U pa3Mepbl MOJEKYJ, TEIIOBOE JIBUJKEHHE aTOMOB M MOJEKYJ, arperaTHble
COCTOSIHUSI BEIIECTBA, KPUCTAIIIMYECKUE U aMOp(HbIE Tea, HACHIIICHHBIA U
HEHACBIILICHHBIM Tap, BIAXKHOCTh BO3/AyXa; TEMIEpaTypa, BHYTPEHHSSA
DHEpPrus, TEIJIOBOM JBHUTaTelb; DSJIEMEHTAPHBIM DJIEKTPUYECKUMA 3apsij,
ANIEKTPUYECKOE  TOJie, TMPOBOJHUKUM W  JIUPJICKTPUKHU,  IOCTOSHHBIN
ANEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;

— pas3nuyaTh SBJIEHUS IIOCJE MPEABAPUTEIBHOTO OOCYXICHUS C TeIaroromMm
(TerioBOEe  paclIMpeHue/cKatue, TeIionepesada, TEIJIOBOE pPaBHOBECHE,
CMayuBaHUE, KaNWUISIPHBIC SIBIICHUS, UCIApEHUE, KOHJICHCAIUs, MUIaBJICHUE,
KPHUCTAJIU3 AU (oTBEepeBaHuE), KUIICHUE, Temionepeaaya
(TeTUIONPOBOAHOCTh,  KOHBEKLMS,  M3JyY€HHUE);  DJEKTpU3alus  Tell,
B3aUMOJICMICTBUE 3apsifiOB, JEWUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JCHCTBHE MAarHUTHOTO  IOJS
Ha [MPOBOJAHUK C TOKOM, DJJIEKTPOMAarHWTHAs WHAYKIUSA) IO ONUCAHHUIO HX
XapaKTepHbIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX JAHHOE
(u3HUecKoe SABICHHUE;

— pacro3HaBaTh C TIOMOIIBIO TIEAarora MPOSBIEHHWE H3YYCHHBIX (DU3UYECKUX
SIBJIICHUN B OKPYKAIOIEM MUPE, B TOM YHUCJI€ (PU3NYECKUE SIBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHKCHHE U KAWJUISIPHBIC SIBJICHUS B IIPUPOJIC, KPUCTAIIIBI B
npupoae, wuznydenue ConHIa, 3aMep3aHUE€ BOJOEMOB, MOPCKUE OpH3bI,
oOpa3oBaHuWE€ pOCHI, TyMaHa, WHES, CHEra; OJJICKTPUYECKHE SIBIICHUS B
atMocdepe, AIEKTPUUECTBO >KUBBIX OpPraHM3MOB; MAarHUTHOE ToJie 3eMIIH,
Jpei( MOI0COB, pOJb MATHUTHOTO MOJS JJIA KU3HH Ha 3emile, MOJSPHOE
CUSTHUE; TIPU 9TOM TMEPEBOJUTH MPAKTHUECKYIO 3a/lady B Y4€OHYIO, BBIICISTH
CYLIECTBEHHbIE CBOMCTBA/TIPU3HAKU (DU3HUECKUX SIBICHUM;

— OIMCHIBATh MOJ] PYKOBOJICTBOM IIefjarora ¢ OOCYXJEHUEM IIIaHa pPadOThI
U3YYCHHbIE CBOWCTBA TeNl W (PU3UYECKUE SBICHHS, MCHOJB3Yys (PU3NUYECKUE
BEJIMYMHBI (TEMIlepaTypa, BHYTPEHHSISI DSHEPrusi, KOJUYECTBO TEIUIOTHI,
ylenbHasg TETUIOEMKOCTh BEIIECTBA, YENbHAs TEIUIOTa IUIaBICHUS, YIelbHas
TEI0oTa NapooOpa3oBaHMsl, ylAedbHAs TEIUIOTa CrOpaHHsl  TOIUIMBA,
KOA((DUIIMEHT TMOJE3HOTO JEHWCTBUS TEIUIOBOM MAIMHBI, OTHOCHTEIbHAS
BJIQKHOCTb BO3/yXa, DJEKTPUUYECKUM 3apsij, Cuila TOKa, JJIEKTPUUECKOE
HaIpsOKEHUE, COMPOTHUBIIEHHE MPOBOJAHMKA, YJEJIbHOE COMPOTUBIICHHE
BEIIECTBAa, paboTa M MOIIHOCTh DJEKTPHUYECKOTO0 TOKAa); MPU OMHUCAHHUH
NpaBWIHHO TPaKTOBaTh C TIOMOINIbIO TieAarora (pU3MYECKUid  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUSI U €IUHUIIBI (U3MUECKUX BEITUYHH,
HaxXOJUTh (OPMYJbI, CBS3BIBAIOIIME JIAHHYIO (DU3UYECKYI0 BEIMYUHY C
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JPYTUMU  BEJIMYMHAMM, CTPOUTH TpaduKH M3YyYEHHBIX 3aBUCHUMOCTEH
(bu3HYECKUX BETNYMH;

ONpENENITh MOCE MPEABAPUTEILHOIO OOCYXIEHHUS C IMEJaroromM CBOMCTBa
TeNn, (pU3MYecKHe SIBICHUS M TPOLECCHI, HUCIOJB3YS OCHOBHBIC MOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM ~ TEOpUM  CTPOEHUS  BELIECTBA,  I[PUHIIMI
CYIepHo3uLIMY MoJIe (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja,
3akoH Oma mia ydacTka UenH, 3akoH J{ocoyna—/lenya, 3aKOH COXpaHEHUs
SHEPruM; NpPU 3TOM HAXOJUTH CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U €ro
MaTEMAaTUYECKOE BBIPAXKEHHE C ONOpPOH Ha LU(PpPOBbIE 00pa3oBaTEIbHBIC
pECYpCHI;

COOTHOCHUTbH IOJI KOHTPOJIEM NleJarora (pu3n4eckue mporecchl U CBOMCTBA Tedl,
B TOM UYHCI€ U B KOHTEKCTE CHUTyallUd IPAKTHKO-OPUEHTUPOBAHHOIO
XapakTepa, MpU IMOMOLIY I€Jarora BbIABIIATh IPUYMHHO-CIIEACTBEHHBIC CBS3H,
CTPOUThH OOBSICHEHUE U3 1—2 JOrMYEeCKUX LIaroB ¢ Onopoil Ha 1—2 M3yyeHHBIX
CBOMCTBA (PM3MUECKUX SABJICHUM, (PU3NIECKUX 3aKOHOB MITM 3aKOHOMEPHOCTEHH;
pelaTh TUIIOBBIE PACUETHBIE 3aa4l B 1—2 NEHCTBHS C ONOPOM Ha AITOPHUTM,
IpEBaPUTEIBHO Pa300paHHbII COBMECTHO C MEArOroM, UCIIOJIb3Ysl 3aKOHBI U
(bopMyIbl, CBA3BIBaIOLIME (DU3MUECKUE BETUUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4d 3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTATOK JAHHBIX IS
pelleHus 3aJauyd, BbIOMpAaTh 3aKOHBI U (QOpPMYJbl, HEOOXOAUMBIE s €€
peleHns, NPOBOAWUTH pACUYETBl W CPAaBHUBATH IIOJIYYEHHOE 3HAYEHUE
¢bu3nyecKoil BETUYMHBI C U3BECTHBIMU JAHHBIMU;

UMETh MpPEJCTaBICHUE O MpobIeMax, KOTOPble MOXHO PEUIUTh MPU MOMOIIH
(¢u3nyecKuXx METOJOB IOCNIE€ MPEIBAPUTEIBHOIO OOCYKIECHMS C MEIaroroM;
UCIIOJBb3YS ONMCaHHE HCCIIEIOBAHUS, BBIJIEIISTh IIPOBEPSAEMOE
NPEANOIOKEHNE,  OLEHUBAaTh  MPAaBWIBHOCTh  NOPAJKA  MPOBEICHHUS
VICCJIEI0BAHHS, IENaTh BbIBOIBI;

YMETh HaxOJUTh C UCIOJIb30BAaHMEM LU(POBBIX 00pa30BATENbHBIX PECYPCOB
OMBITHI 1O HAONIOACHHUIO (PU3UYECKUX SABJICHUN WU (PU3UUYECKUX CBOWCTB TEN
(KanwIsipHbIE SIBJICHUSA, 3aBUCUMOCTH JABIIEHUS BO3AyXa OT €ro o0béma,
TEMIIEPaTyphl; CKOPOCTH IMPOLIECCA OCThIBAHUS/HArPEBAHUS IPU U3JIYYEHUU OT
1[BETA M3JTy4arOIIeH/MOrIomariei MoBepXHOCTH; CKOPOCTh UCIIAPEHUS BOJbI
OT TEMIIEPATYPBI KUIAKOCTH U IUIOLIAAN €€ ITIOBEPXHOCTH; DJICKTPU3ALMS TEI U
B3aUMOJICHCTBHE AJIEKTPUUYECKUX 3aps0B; B3aHUMOJCHCTBHUE IOCTOSHHBIX
MarHuTOB, BHU3yaJM3alMsi MAarHUTHBIX TIOJ€d TMOCTOSHHBIX MAarHUTOB;
JNEUCTBUS ~ MArHATHOIO  TMOJS HA  IPOBOJHUK  C TOKOM,  CBOMCTBa
JIEKTPOMAarHuTa, CBOMCTBAa  3JEKTPOJABHUIATENS  MOCTOSSHHOTO  TOKA):
(GopMynupOBaTh MPOBEPSEMBIE MPEANOIOKEHUS, COOMpPAaTh YCTAaHOBKY U3
MPEATI0KEHHOT0 000pYA0BaHMS C OMOPOM HA CXEMY;ONUCHIBaTh XOJ OMbITA U
(dbopMynupOBaTH BBIBOJIBI MO PYKOBOJCTBOM I€arora;

UMETh [PEACTaBICHUS O H3MEPEHMM TEMIEPATypbl, OTHOCUTEJIbHON
BJIQXKHOCTH BO3/yXa, CUJIbI TOKA, HANPSYKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB W JATYMKOB (PU3NYECKUX BEJIMYMH; MpPU MOMOIIM Meaarora
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CpaBHUBATh PE3YJIbTaThl HU3MEPEHUU C YYETOM 3aJaHHOW aOCOJIOTHOM
NOTPEITHOCTH;

IPOBOJUTH COBMECTHO C MEJaroroM HCCJIEIOBAaHUE 3aBUCUMOCTH OIHOU
(bU3HYECKOW BEIMYUHBI OT APYTOM C WMCIOJIh30BAHHEM TPSIMBIX H3MEpPEHUU
(3aBUCHUMOCTh  COTMPOTHUBJIIEHUS TPOBOJHWKA OT €ro JJIMHBI, IUIOIIAAd
MOMNEPEYHOT0 CEYEHUS] M YIEJIBHOIO0 COMPOTHBIICHUS BEIECTBA MPOBOJIHUKA;
CWJIbl TOKa, MIYIIEr0 4epe3 MPOBOJHUK, OT HANpPSHKEHHS HA IMPOBOJHHUKE;
UCCJIEIOBAaHUE  MOCIEAOBATEIBHOIO WM MapajUIeIbHOTO  COEIMHEHUN
MPOBOJHUKOB): IUIAHUPOBATH HUCCIEAOBAHUE, COOUPATh YCTAaHOBKY U
BBINIOJIHATh U3MEPEHUs MOJl PYKOBOJCTBOM I€/Iarora, ciaeays MpeiioKeHHOMY
1aHy, GUKCUPOBATH PE3yAbTAThI MOJTYICHHOW 3aBUCUMOCTH B BUJIE TAOIHI] U
rpauKoB, JAeNaTh BHIBOJIBI MO pe3yIbTaTaM UCCIEIOBAHUS MOCIE 00CYKICHUS
C Me1arorom;

COOTHOCUTb KOCBEHHbIE HW3MEpEeHHs] (U3MYECKUX BeJIWYWH (yIenbHas
TETUIOEMKOCTh BEILECTBA, CONMPOTUBICHUE MPOBOAHMKA, pab0OTa M MOIIHOCTD
AJIIEKTPUYECKOr0 TOKa): C TMOMOINBIO IMefarora IUIAHUPOBaTh HW3MEPEHHS,
coOupaTh  JKCIEPUMEHTAJIbHYI0  YCTAHOBKY,  CIEAys  IPeaOKEHHOU
WHCTPYKIUH, U BBIYUCIISITh 3HAUCHUE BETUYUHBI;

coOuo1aTh TpaBUjia TEXHUKU OE30MAaCHOCTH MpHU paboTe C J1abopaTOpHBIM
000pyZ0BaHHEM TOCIIE TPEABAPUTEIHLHOTO O0CYKICHHUS C MEeIaroroMm;
COMNOCTABIATh C IIOMONIBIO I€Jarora TPUHLMIBL JIEUCTBUS HW3YYEHHBIX
pUOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPON HA UX OMHUCAHUS (B TOM YHCIIE:
CUCTeMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK DJIEKTPUUYECKOHM DHEPTUM, DJIEKTPOOCBETUTEIbHbBIC
npuOOpbl, HArpeBaTeNbHbIE AIIEKTPONPUOOPHl (IIPUMEPHI), SIEKTPUUECKUE
NPENOXPAHUTENH; AJIEKTPOMArHUT, 3JIEKTPOABUIATENb IOCTOSIHHOTO TOKA),
UCIIOJIb3YsI METOJIMYECKUE MaTepHalibl O CBOMCTBAX (DM3MYECKUX SIBICHUN U
HE0OX0oIuMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh IOCJE MPEIBAPUTEIHHOIO OOCYKJIEHUS C MENaroromM MpoCThIe
TEXHUYECKUE YCTPOWCTBA W H3MEpPUTEIbHBIE MPHUOOPHI IO CXeMaM |
CXEMAaTUYHBIM PUCYHKAM (JKUJKOCTHBIM TEPMOMETpP, TEPMOC, IMCUXPOMETP,
TUTPOMETp, JBHUTaTelb BHYTPEHHErO CrOpaHMsi, 3JIEKTPOCKOI, PeocTar);
COCTaBJIATb CXEMbI JJIGKTPUYECKHX LENeld ¢ IMOCIEI0BaTeIbHbIM H
napajuleIbHBIM COEAMHEHHUEM AJIEMEHTOB, COOTHOCS YCJIOBHbIE 00O3HAuY€HUs
DJIEMEHTOB JJIEKTPUYECKUX LIEIEH;

MPUBOJUTL MPUMEPBI/HAXOAUTh HH(GOPMAIMIO O TMPUMEpPaX MPAKTHIECKOTO
UCTIONB30BaHUsl  (M3MYECKUX 3HAHUM B TOBCEJHEBHOW KU3HU  JJIA
oOecrieueHusi 6€30MACHOCTH MPU OOpAIICHUH C MPUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHMS 3[0POBbS M COONIOJEHUS HOPM 3KOJOTMYECKOIrO
MOBEJICHUA B OKPYXKAIOIIEH CPEJIE;

OCYILIECTBJISATH C TOMONIBIO TMeJarora MOUCK HH(pOpManuu (QUIUIECKOTO
colepkaHusi B ceTd VHTepHET, Ha OCHOBE HUMEIOMIMXCS 3HAHUU U MyTEM
CpaBHEHUS JOTOJIHUTENbHBIX MCTOUYHUKOB BBIACNSATH MHPOPMAIMIO, KOTOpas
ABIIAETCS IPOTUBOPEUYMBOM WIIM MOXKET OBITh HEJOCTOBEPHOI;
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— HCIIOJIb30BaTh IMPH BBINOJHEHUN Y4EOHBIX 3aJaHUi OTOOPaHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MUECKOTO COACpPKaHUsA, CIPABOYHBIC
MaTepHalibl, pecypchl ceth HTepHET; BiIaieTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, mpeoOpazoBaHus HH(GOPMAILIUU U3 OJHON 3HAKOBOW CHUCTEMBI B JPYTYIO
C OIIOPOM Ha AJITOPUTM M YTOUHSIOIIHME BOIIPOCHI I1€1arora;

— CcO3/1aBaTh I0J] PYKOBOJCTBOM TMeaarora ¢ OOCYXJCHHEM IUIaHa padOThI
NUCbMEHHbIE M KpaTKHWE YCTHbIE cooOmIeHus, 0000mas uHopManuoo u3
HECKOJIbKMX MCTOYHHUKOB (PU3UYECKOTO COJIEP)KAHUSA, B TOM YHUCIE MyOIMYHO
MIPEACTABIATh PE3YJIbTAThl NPOECKTHON MIIN UCCIEA0BATEIBCKON AESITENbHOCTH;
IpPU 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBINH MOHSITHHHBIA ammapaT Kypca
(U3HKH, COPOBOK/IATh BBICTYIUICHUE MTPE3CHTALINEH;

— MpH BBINOJIHEHUH YYE€OHBIX TMPOEKTOB U HCCIENOBaHUN  (U3NYECKUX
IPOLIECCOB MO PYKOBOJICTBOM II€/larora pacrpeaessTh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBHHM C IMOCTABJIEHHBIMU 33J]a4aMU, CJIEIUTh 32 BBIIIOJIHEHUEM I1JIaHa
JEUCTBUI U KOPPEKTUPOBATH €T0, aJIEKBATHO OIEHUBAThH COOCTBEHHBIN BKJIA]] B
JESATENBHOCTh TPYIIIbI; BBICTPAMBAaTh KOMMYHHMKAaTMBHOE B3aUMOJICHCTBHUE,
MPOSIBIISISI TOTOBHOCTD pa3peniaTh KOH(GIUKTHI.

9 KJIIACC

[IpenmeTHbIE  pe3ynbTaTbl Ha 0a30BOM  YpOBHE JOJDKHBI — OTpaXkaTb
Cc(OPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHU:

— OpPUEHTUPOBATHCA B MOHATHSAX W ONEPUPOBATH MMU Ha 0a30BOM YpOBHE:
cuctemMa OTCYéTa, MaTepHalibHas TOYKA, TPACKTOPHUS, OTHOCHUTEIBHOCTb
MEXaHUYECKOTO IBMKEeHHs, Aepopmanus (ympyras, IiacTHUecKas), TPEHHE,
YyenmpocmpeMumenbHoe YCKopeHue, HEBECOMOCTb W MEeperpy3Ku; LEHTp
TSOKECTH; aOCOJIIOTHO TBEPAOE TEJIO, LEHTP TKECTH TBEPAOTO Teua,
paBHOBECHE; MEXaHUYECKHME KojeOaHMWs U BOJHBI, 3BYK, HH(Pa3ByK
U YIbTPA3BYK; AJIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JTAIbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U NOTOUEHUSL,
anb(da-, 6eTa- U raMma-u3Jy4eHus, U30TOIbI, SICpHAsI DHEPTEeTUKA;

— COOTHOCHUTbH SIBJICHHS IIOCJE MPEABAPUTEIHHOIO0 OOCYXACHHUS C IEJarorom
(paBHOMEpHOE U HEpaBHOMEPHOE OpSIMOJIMHEMHOE IBIKEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBU)KEHHE, CBOOOJHOE TMaJeHuE Tell,
paBHOMEpHOE ABIKEHHE MO OKPYKHOCTH, B3aWMOJICHCTBUE TeJ, PEaKTHBHOE
JBIDKEHHE, KojeOaTenbHOe JBIDKCHHE (3aTyXalollie ¢ BBIHYXKICHHBIC
KoneOaHusl), PE30HAaHC, BOJHOBOE  JBM)KEHHE, OTpPaK€HHE  3BYKa,
NPSIMOJIMHEMHOE pacpoCTpaHeHUE, OTPaKEHUE U MPETOMIIEHUE CBETA, MOJTHOE
BHYTPEHHEE OTpPAXEHUE CBETA, pA3JIOXKEHUE OeIoro CcBeTa B CIHEKTp H
CIIO)KEHHME  CIIEKTPaJIbHBIX  LIBETOB, JIMCIEPCHUS CBETA, ECTECTBEHHAas
PavoOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOro CIIEKTpa H3Iy4YEHUs) [0
ONMCAaHWI0O WX  XapakTepHbIX CBOMCTB M Ha  OCHOBE  OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOe SBICHUE;
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— pacrmo3HaBaTh C MOMOUIbIO TEJarora MpPOSBICHUE H3YyYEHHBIX (DU3HUECKUX
SBJICHUN B OKpY>KaroIieM Mupe (B TOM uucie Gu3nuecKue SIBJICHUS B IPUPO/IE:
IIPUIUBBI U OTJIMUBBI, JABWKEHHUE IIaHEeT COJHEYHOM CUCTEMBI, PEAKTUBHOE
JNBWKCHUE  JKHUBBIX  OpPraHU3MOB, BOCIPHATHE  3BYKOB  >KUBOTHBIMU,
3eMIIETPACEHUE, CEICMUYECKUE BOJIHBI, IIyHAMH, 9XO, L[BETA TEJI, ONITHYECKUE
SABJICHUS B pupoJe, OMOJIOTUYECKOE JNENCTBUE BUJIMMOTO,
yIbTPA(QUOJIETOBOTO M  PEHTTCHOBCKOI'O  W3JIYYEHUM;  €CTECTBEHHBIN
painoakTUBHBIA (OH, KOCMHUYECKHE JIy4H, PaJUOAKTHUBHOE U3IyYEHHUE
IIPUPOJIHBIX MHUHEPAJOB; JCHCTBUE PAAUOAKTUBHBIX M3JIYYEHUU HAa OPraHU3M
4eJioBeKa), MPY 3TOM MOJ PyKOBOJCTBOM IeAarora nNepeBoIMTh MPAKTUYECKYIO
3amady B yueOHYIO, BBIIEIATh  CYIIECTBEHHBIE  CBOMCTBA/IPU3HAKH
bu3HYeCcKUX SBICHUM;

— OIKMCHIBATh MOJ] PYKOBOJCTBOM IIefarora ¢ OOCYXIEHUEM IIIaHa pPadOThI
U3YYECHHbIE CBOWCTBA TeNl W (PU3MYECKUE SIBICHUS, UCHOJIb3ysd (PU3UUECKHE
BEJIMYMHBI (CpEIHSE M MIHOBEHHAas CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JIBUKEHUH, YCKOPEHHE, NIEPEMEILICHHE, ITyTh, YIJIOBask CKOPOCTh, CHJIA TPEHUS,
CWJIa yNPYTrOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MajJeHus, BeC Tea,
UMITYJIbC TeJla, HMMIYJbC CHJIbI, MEXaHudeckas padoTa M MOUIIHOCTb,
[IOTCHUMAJIbHASL DJHEpPrus Tella, I[OJHATOTO HAJX IOBEPXHOCTBIO 3EMIIU,
MIOTEHIMAJIbHAS DHEPTUS CHKATOM NPYKHUHBI, KUHETUYECKAST DHEPIUs, MOJIHAS
MEXaHUYeCKasi SHEprus, MepuoJ U YacToTa KOJeOaHWH, [JIMHA BOJIHBI,
I'POMKOCTB 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, IMOKA3aTeNb NPEIOMICHUSA
Cpelbl); TpU OMNHCAHHM C TIOMOIIBIO YYHUTENs MPaBUIBHO TPaKTOBATh
(U3HYECKUIT CMBICH HCHOJb3YEMBIX BEIMYHMH, OOO3HAYEHUS U EIUHHULIBI
¢u3nyecKkux BEIMYMH, C OMNOPOM HA METOJUYECKHX MaTepuan HaXOoAWUTb
(GopMyJibl, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIUYMHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTh TrpaduKU HU3YYEHHBIX 3aBUCHUMOCTEN (PU3NYECKHUX
BEJINYMH;

— XapaKTepu3oBaTh IIOCJIE TPEABAPUTEIBLHOTO OOCYXIEHUS C MeAarorom
CBOMCTBa TeJ, (U3WYECKHE SBJICHUA U TIPOLECCHI, HCIONb3ys 3aKOH
COXPAHEHMS DHEPTUH, 3aKOH BCEMUPHOTO TATOTEHMS, IPUHIUI CYIIEPIIO3UIIUN
CWUJ, IPUHLMI OTHOCUTENBHOCTM ['anmunes, 3akoHsl HproTOHA, 3aKoH
COXpaHEHUsI MMIIYJIbCa, 3aKOHBl OTPAKEHMS U IIPEIIOMIICHUS CBETA, 3aKOHBI
COXpPAaHEHMS 3apANOBOIO MU MAacCOBOTO YMCEN INPU SANECPHBIX PEAKUUAX; IMPHU
TOM HaXOJUTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHAa M €ro MaTeMaTH4ecKoe
BBIpaXXEHHUE C OMIOPON Ha IIU(PPOBbIE 0Opa30BATEIbHBIE PECYPCHI;

— COOTHOCHTH IOJ] KOHTPOJIEM Iejiarora (u3nyecKre Mpouecchl U CBOMCTBA Tell,
B TOM UYHCI€ W B KOHTEKCTE CHUTyallUd MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABILATH [IPY MOMOIIN NEAArora NpU4MHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHWE W3 2—3 JIOTMYEeCKUX IIIaroB c omnopoil Ha 2—3
U3YYEHHBIX CBOMCTBa (PU3WYECKUX SBJICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

— peuarbh TUNOBBIE PACUETHBIEC 3aa4u B |—2 NEWCTBUSA C ONOPOM HA ANTOPUTM,
IpeBapUTEILHO Pa300paHHbI COBMECTHO C, MUCIIOJb3Ys 3aKOHBI U (POPMYIIbI,
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CBSI3bIBAIOIME (PU3NYECKUE BEJIMYMHBI: Ha OCHOBE aHajIW3a yCIOBHS 3aJadu
3allMChIBaTh KPATKOE YCIOBHE, BBISBIATH HENOCTAIOIINE WM H30BITOYHBIC
JaHHbIE, BBIOMPATH 3aKOHBI M (QOPMyJIbI, HEOOXOIMMBIE HJsi PELICHHUS,
IPOBOJUTH PACU€Thl U OIEHMBATh C IOMOILIBIO YUYHUTEIS PEaTUCTUYHOCTH
HOJIy4YEHHOT'O 3HaU€HUs (PU3NYECKOM BETMUNHBL;

UMETh MPEJICTaBICHUE O MPoOIeMaxX, KOTOPbIe MOXKHO PEIIUTh NPU TMOMOIIH
¢u3nYecKuX  METOJOB; HCIONB3YyS ONHCAHWE HCCIIECIOBAHHS, IOCIHE
IOPEBAPUTEIBLHOTO OOCY)XJEHUS C TIearoroM BBLIETATh MPOBEPSIEMOE
OPEINONOKEHNE,  OLEHUBaTh  MPABWIBHOCTh  MOpsAKa  NPOBEACHUS
WCCIICIOBaHMS, JeNIaTh BBIBOJBI, HHTEPIPETUPOBATH PE3YyIbTaThl HAOIIOACHUIA
U OIIBITOB;

YMETb HaxOJUTh C HCIOJIb30BaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OIBITHI IO HAOJIOJICHUIO (PU3MUYECKUX SIBICHUN WIH (PU3MUECKUX CBOWCTB TEIl
(u3yyeHne BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXPAHEHHUS DHEPTUU;
3aBHCHMOCTb Mepro/ia KoJeOaHuil MPY>KUHHOTO MasiTHUKA OT Macchl rpy3a U
KECTKOCTU MPYKUHBl U HE3aBUCUMOCTh OT AMILUIUTYJbl MaJIbIX KOJI€OaHMIA;
NPSIMOJIMHEMHOE paclpOCTpaHEeHNE CBETa, pa3ioKeHue OeIoro cBeTa B CIEKTp;
U3yYeHHE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKajie M CBOMCTB M300paKeHHUsI
npeaMeTa B coOuparomied JuH3e; HAaONI0JAEHHE CIUIOMIHBIX M JIMHEHYaThIX
CTIEKTPOB M3ITyUEHHs): CAMOCTOSTENIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa 00OpyAOBaHUSA C OMOPOM Ha CXEMY;ONUCHIBaTh XOJ OINbITA U €ro
pe3yabTaThl, OPMYIUPOBATH BBIBOIbI MO PYKOBOJCTBOM I€1arora;
IPOBOJUTh NPU HEOOXOJUMOCTH CEpPUI0 MPSIMBIX HM3MEPEHHUM, OIpeaesss
CpelHee 3HAYEHHE U3MEpAEMON BEIUYHUHBI  (QOKycHoe  paccmosnue
cobuparowet JIUH3bL), 00OCHOBBIBATh BBIOOD criocoba
W3MEPEHUs/ N3MEPUTENHHOTO PUO0opa;

IPOBOJIUTH COBMECTHO C I1€JIarOr'OM HCCIIEJOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX
BEJIMUMH C UCTOJIb30BAaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTH MYyTH OT
BPEMEHH TIpU PABHOYCKOPEHHOM JIBUKEHUM 0€3 HayalbHOH CKOPOCTH;
nepuoAa KojieOaHW MaTeMaTH4yecKoro MasiTHUKAa OT JJIMHBl  HUTH;
3aBHCHMOCTH YIJIa OTPA)KEHMSI CBETA OT yIUIa MMaJICHUS U yIJa IPEJIOMIICHUS OT
yIia majieHus): mociae 00CyKAeHUs MO PYKOBOACTBOM MEAarora MiaHupoBaTh
UCCIIeIOBaHUE, COOMPATh YCTAaHOBKY, (DMKCHUPOBATh PE3YNbTATHI MOITYYCHHON
3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BHUJE TaOMUI] M TrpauKoB, IenaTh
BBIBO/IBI IO PE3YJIbTaTaM MCCIICIOBAHMS,

COOTHOCUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIHUWH (CPEIHSIsI CKOPOCTh
U YCKOpEHHUE Tejia MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOHOTO
najeHus, JKECTKOCTb MPYXHUHBI, KOI(PPUIMEHT TPEHUSI CKOJIbKEHHUS,
MexaHu4eckass paboTa | MOIIHOCTh, YacToTa M TNEepuoja  KoyieOaHUU
MaTeMaTUYECKOTO U MPY>KMHHOTO MAasTHUKOB, ONTUYECKasl CHJIa COOMparoie
JUH3bl, PaJMOAKTUBHBIM (OH): C TMOMOIIBIO MeJarora IUJIAHUPOBATh
U3MEpEeHHsI; COOMpaTh OJKCIEPUMEHTAIBHYI0 YCTAaHOBKY U  BBINIOJHATH
U3MEpEHHsI, CJeays TMPEeIIOKEHHON WMHCTPYKIMM, BBIYHCIATh 3HAYCHHE
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BEJIMUMHBl U aHAJIU3UPOBATh IOIYYECHHBIE PE3yNbTaThl C y4ETOM 3aJlaHHOU
MOTPEIIHOCTA U3MEPEHUIA;

coOII0aTh MpaBWJIa TEXHUKH O€30MaCHOCTU MpH paboTe ¢ JabopaTOPHBIM
000pyIOBaHHEM IOCIIE MPEABAPUTENLHOTO OOCYXKICHUS C TIEAArorom;
COIMOCTABIIATh C TOMOIIBIO I[€Jarora OCHOBHbIE MPHU3HAKU H3YYEHHBIX
bu3nueckux MojeJel: MarepuaibHas TOuyka, aOCOJIIOTHO TBEPIOE TEIO,
TOUYCYHBI MCTOYHUK CBETA, Jy4, TOHKas JIMH3A, IJIaHETapHas MOJEIh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7ipa C OMOPOil Ha METOINYECKUE MaTEpUAIIbI;
XapaKTepU30BaTh IMOCIE MPEABAPUTEIHHOIO OOCYXKIEHHs C IeIarorom
OPUHIUIBL JEHCTBUS W3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpON Ha WX OMHCaHUA (B TOM YHCIE: CHUAOMETP, NATYUKH TOJOKCHHUS,
paccTosHUSL M YCKOPEHHs, paKeTa, 3XOJIOT, OYKH, MEepHcKol, ¢oTroanmapar,
ONTUYECKHE CBETOBOJIbI, CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa),
UCIIOJIB3Ys IUGPOBBIE 00pa30BaATEIbHBIE PECYPCHI;

UCIIONb30BaTh MOJI PYKOBOJACTBOM II€Iarora CXeMbl U CXEMaTUYHbIE PUCYHKU
U3YUYEHHBIX TEXHHYECKHUX YCTPOMCTB, HW3MEPUTENbHBIX MNPHOOPOB H
TEXHOJIOTUYECKUX TMPOIECCOB MPHU PEUICHUU Yy4eOHO-TPAKTUUYECKUX 3a]1ay;
ONTUYECKUE CXEMBI I TOCTPOSHUS H300paKEHUH B IJIOCKOM 3epKajie U
cobuparonieit JIMH3E;

OPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMAIMI0 O MpUMEpax MNPaKTUYECKOTro
UCIIOJIb30BaHUsI ~ (PU3WYECKUX 3HAHUM B  TOBCEJHEBHOM KU3HH  JIJIA
oOecrieyeHusi 0€30MACHOCTU MpU OOpallleHUH ¢ NMPUOOpaMU U TEXHUYECKUMU
yCTPOWCTBAMHU, COXPaHEHHs 370POBbsSI M COONIIOIEHUS HOPM HKOJIOTMYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBJISITH  IOJ] PYKOBOJACTBOM  Ilefjarora TIOUCK  HH(opmanuu
¢duznyeckoro coaepkaHusi B cetd VIHTEpHET, CaMOCTOSTENbHO (OpMYyIUpPys
MOUCKOBBIM  3ampoC, HAXOAWTh MYTH OMNpPEAETCHUS  JOCTOBEPHOCTH
NOJy4YeHHOU MH(pOpPMalLlK HAa OCHOBE UMEIOIINUXCS 3HAHUHN U TOTIOJTHUTEIbHBIX
UCTOYHHKOB,

UCTIONb30BaTh MPH BBITIOJHEHUU Y4YEOHBIX 3a/JlaHUi OTOOpPAHHYIO TeIarorom
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MUECKOro COACpKaHHs, CIPaBOYHBIC
MaTepHalibl, pecypchl ceth HTepHeT; BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, Mpeobpa3zoBaHus HHPOPMAIIUH U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO
C OMOpPOM Ha AJITOPUTM W YTOUHSIOIIME BOMPOCHI IMEJAarora; co3aaBaTh MOJ
PYKOBOJICTBOM Tiefarora ¢ oOCYXJ€HHMEeM IUlaHa pabOThl MUCHMEHHBIE H
YCTHBIE COOOIICHHS Ha OCHOBE HH(POPMALUM W3 HECKOJbKHUX HCTOYHHKOB
duznyeckoro coaepkaHus, MyOIMUHO MPEACTABIATH PE3YyIbTaThl MPOCKTHOU
WIH UCCIIEOBATEIbCKON NEATENbHOCTH; MPH 3TOM T'PAMOTHO HCIIOJIb30BATh
W3YYCHHBI TMOHATUWHBIA ammapar M3y4yaeMoro paszjena QUMK U
CONPOBOXKJATh BBICTYIUICHHE TIpe3eHTaIMed ¢ y4eToM OCOOEHHOCTEH
ayJUTOPHH CBEPCTHHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

Temarnyeckoe IJIaHUPOBAHHE M KOJUYECTBO YacoOB, OTBOJAMMBIX HA OCBOCHHE KaXIOH TeMbl y4yeOHOTo IpeaMera
«Duzukay DeneparabHON aJaNTUPOBAHHONW OCHOBHOM 00pa3oBaTebHOM TPOrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
oOyyaromuxcsi ¢ 3aJep>KKOM MCUXUYECKOro pPa3BUTHS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOUIUM pazaenoM dDenepanbHOM
paboueii mporpaMMsl yueoHoro npeamera «Puszuka» oOpazoBaTeIbHON MPOrpaMMbl OCHOBHOTO o01iero odopazosanus. [Ipu atom
Opranuzanus BIpaBe camMa BHOCHTbh U3MEHEHHsI B COAEpXaHHe M pachpeqesieHne yueOHOro mMarepuana mo rogam oOydeHus, B
MOCJIEIOBATENIbHOCTh U3YUYEHUSI TEM M KOJMYECTBO YACOB HA OCBOCHHUE KaXJIOW TEMbI, OINpeAesieHne OpraHUu3aluOHHBIX (HopM
oOyuenus U T.N. OOOCHOBAHHOCTb JAHHBIX M3MEHEHUH ompezensercss BbIOpaHHBIM oOpa3oBaTesbHOM opraHuzanuet YMK,
WHIUBUIAYAJbHBIMU TMCUXO(PU3NYECKUMHU OCOOCHHOCTSAMH KOHKpETHBIX oOywarouuxcs ¢ 3IIP, cremneHpto yCBOEHHOCTH HMHU
y4eOHBIX TEM, PEKOMEHIALMAMU [0 OTOOPY U ajanTanuu yd4eOHOro Marepuana no gpusuke, npeacrapieHHbIMU B [loscHuTenbHOM

3aITUCKC.

7 KJIACC (68 u)

TemaTnyeckmii OcHOBHBIE BH/IbI 1eITEJbHOCTH Y4aIHXCs
OcHoBHOe coiep:kaHue . N
0J10K, TemMa (Ha ypoBHe Y4eOHBbIX AeiicTBHIA)
Pasnen 1. ®u3uka u e€ posib B MO3HAHUM OKPY Kaoero Mmupa (6 1)

duznka — Ouszuka — Hayka o npupone. SIBieHus | BrpliBieHne OCHOBHBIX pa3iMyMii NPU MOMOIIM Megarora Mexny (U3HYECKUMH M XMUMHYECKHMHU

Hayka o npupoze | npuporasi  (MC®).  ®usuueckue  spieHus: | npespamenuamMu (MC — xumus).

(29) MEXaHHYeCKHe,  TEIUIOBble,  JJeKTpuueckue, | PacmosHaBanme n kinaccudukaiys rocie OOCY)KICHHS C TEIaroroM HpH IOMOIIM HaBOJSIINX

MarHWTHbIE, CBETOBBIE, 3BYKOBBIE. BOIIPOCOB  (PM3MYECKUX SBJICHMH: MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPUUECKHX, MAarHUTHBIX

Y CBETOBBIX.
Habmonenne n onucanne Gpu3ndeckux sBICHUI Ha 6a30BOM YpOBHE.

dusnyeckune dusnueckue BEITMYUHBI. Wamepenne | OmpezneneHue IpH MOMOIIM HEJarora MeHsl AEIEHHS MKAIbl H3MEPUTEIHFHOTO MpHudopa.

5 MC — 311eMeHTBI COIEPIKAHMS, BKIIOYAIOIIME MEXKIIPEAMETHBIE CBA3H, KOTOPBIE TTOAPOOHEE PACKPHITH B TEMATHUECKOM IUIAHUPOBAHHH.
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BEJIUYHUHBI (2 4) ¢bu3nIecKuX BEJIMYHH. Quszuueckue
npubopwiTlozpewnocms UsMepeHui.
MexnyHapoHas CHCTEMA EANHHILL.
Jemoncmpayuu’

1. MexaHu4ecKue, TEIUIOBBIC, JNIEKTPUUCCKHUE,
MarHUTHBIE, CBETOBBIE SIBJIICHUS.

2. ®duznueckue NpUOOPHI U NMPOLIeAypa MPSIMbIX
WU3MEPEHUIl  aHaJOroBbIM U IM(POBBIM

npudopoMm.
Jlabopamophbie pabomot u onvimel.
1. OnpenencHue I[CHBI JICIICHUS
U3MEPHUTEILHOTO npubopa (ucnone3ys
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).
2. W3mepenne paccTosHuUil.
3. W3mepenne  00bEMa  KUIKOCTH U
TBEPIOTO TEIA.
4, Onpedenenue pasmepos Maivix mei.
5. W3mepenne TemrepaTypsl IpH TOMOITH
JKUIKOCTHOTO ~ TEpMOMETpa W JaT4YHKa
TEMIIePaTyPHL.
6. Ilposedenue uccnedosanus no npogepke

cunomeswnl. oanvbHOCMb noaéma wapuka,
NYWEeHHOo2cO0 cOpU30HmMalbHO, mem 60./1bW€, uem
bonbuie evicoma nycka.

Wzmeperne mo oOpasiy mojJ pyKOBOACTBOM IIe[arora JIIMHEHHBIX Pa3sMepOB TEI W MPOMEKYTKOB
BpPEMEHM € YYETOM MOTPELIHOCTEN.

M3meperne mo o6pasiry moJ pyKOBOJICTBOM Iearora 00b&mMa JKUAKOCTH U TBEPAOTO Tea.
W3meperne mo o0Opasiy Mo PYKOBOACTBOM Iearora TEMIIEPAaTyphl NMPHU MOMOIIH JKAAKOCTHOTO
TEpMOMETpa U TaTINKA TEMIICPATyPHI.

BolnonHeHne HECIOXKHBIX TBOPUECKUX 3aJaHUM C ONOpOM Ha alfOPUTM, IPEABAPUTEIHLHO
pa3o0paHHBIil € mexaroromM IO IIOMCKY CIIOCOOOB HW3MEpPEHHs HEKOTOPBIX (H3MYECKUX
XapaKTepUCTHK, HAIIPUMED, Pa3MEPOB MaNbIX 00BEKTOB (BOJIOC, POBOJIOKA), YAANEHHBIX 00BEKTOB,
GOJIBIINX PACCTOSHUMN, MaJIBIX IPOMEXYTKOB BpeMeHH. OOCyX IeHue Mpe/iaraeMbeIX CliocOO0B.

6KprI/IBOM 0003HaYEH yqe6HLIfI mMarepual, KOTOpLIﬁ H3y4dacTCs, HO HC BBIHOCUTCS Ha IPOMEKYTOYHYIO U UTOI'OBYIO aTTECTALUIO.

7Bee demonctpammu u JlaGopaTtopHble paOOTHI, MpEACTaBICHHBIE B CONECPIKAHUH, NOMYCKAeTCSA(MOXHO) TIPOBOIHUTH, WCIONB3YS WH(POPMAIIOHHBIE W 3JIEKTPOHHBIE TEXHOJOTHH (LIU(POBEHIC

00pazoBaTeNbHBIE PECYPCHI).
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EcTecTBeHHO-
HAy4YHbI MeTOq
no3Hanms (2 4)

Kak ¢m3mka wm 1pyrue ecrecTBEHHbIC

HayKd  W3Yy4aloT Tpupoay. Ecmecmeento-
HayuHulil ~ MemoO  NO3HAHUA:  HaOI0OeHue,
HOCMAHOBKA HAYYHO20 GONPOCA, BbLOGUIICEHUE

eunomes, dKCHepuMenm no NpoeepKe UnOmes,
obvsicHenue Habooaemozo ssnenus. Onucanue
usuUeCKUX A6IeHUT C NOMOUWbIO MOOEEl.
[penmet u MeTOIBI (DUUKH.
Hemoncmpayuu
1. Ompenenenue MOrpenIHOCTH
JKCIIEPUMEHTA.

BeIIBIDKEHNE THITOTE3 TIOCTIE TPEABAPUTEIHHOTO OOCYKICHUS C IIEJAroroM, OOBSICHAIOMNX MPOCTHIE
SBJICHUS, HAIIPUMED:

— I0YeMy OCTAHABIMBAETCS JIBIXKYIIEECS 110 TOPU30HTAIBHON IIOBEPXHOCTH TEIIO;

— MOYEMY B XKapKYyIO IOroJly B CBETJIION OJeXk e NMPOXJIagHeH, Y4eM B TEMHOM.

Br160op crioco60B mpoBepKH TUIOTE3 U3 MPEIOKEHHBIX MT€IaroroM.

Habmonenne mpeanoKeHHbIX IearoroM HCCIEI0BaHUui 10 TPOBEPKE KaKOH-THOO THIIOTE3Hl,
HarpuMmep: JaJbHOCTh IMOJETa IIapuKa, MYLNIEHHOrO TOPH3O0HTAIBbHO, TeM OoJblle, YyeM Ooblle
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO C TIE€JAaroroM mpOCTEHIIMX Moxenell (Hu3MYecKux sBICHUH (B BUE
PHCYHKOB WJIM CX€M), HaIIpUMep MaJieHue peIMeTa; NPSIMOIUHEHHOE PacIpOCTPaHEHUE CBETA.

Paznen 2. IlepBoHayaibHble CBeJeHHsI 0 CTPOEHHH BelecTBa (5 1)

Crtpoenne
BemectBa (1 1)

CrpoeHye BelecTBa: aTOMBl M MOJIEKYJIBI, UX
pazmepul. Onvimul, 00KA3b18AIOWUE OUCKPETNHOE
cmpoeHue seujecmed.

Jlabopamopuvie pabomut u onvimsi®.

1. OneHka muaMeTpa aToMa METOAOM PsIoB (C

HCTIONB30BaHUEM (oTorpaduii).

HabGmonenue n uHTEpIpeTanusi COBMECTHO C I1EIaroroM OIBITOB, CBHIETENbCTBYIOIIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHH BELIECTBA: OIBITHI C PACTBOPEHHEM PA3IMYHBIX BEIIECTB B BOJIC.

OreHKa NpH MOMOIIM TEXHOJOIMYECKOH KapThl pPa3MepoOB aTOMOB M MOJEKYJI C HCHOJIb30BAaHHEM
(ororpaduii, MoITy4EHHBIX HA aTOMHOM CHJIOBOM MHKpockone (ACM).

Omnpezenenue mocie NpeaBapuTeIbHOr0 00CYKICHHUS C TIEaroroM pa3MepoB MaJIbIX Tedl.

JIBu:KeHUe

M B3aMMOJelCTB
e YacTHIl
BelecTBa (2 1)

JBmwxenue yactull BeriecTBa. CBsi3b CKOPOCTH
JIBIJKEHMSI YacTHI] ¢ TeMriepatypoil. bpoyHoBckoe
nBikenue, 1ubdysus. Bzaumooeticmsue wacmuy
seujecmed: NPUMSNCEHUe 1 OMMmMAIKUBaHue.

Hemoncmpayuu

1. HaGmtoreHre OpOyHOBCKOTO IBMKEHHUSI.

2.Habmonenne nupdysun.

3.Habmooenue  senenutl,  00BACHAIOUWUXCS
NPUMANCEHUCM UL OMMATKUBAHUCM YACTULY
seujecmea.

Jlabopamopnvie padbomut u onvimaul

1.0yenka ouamempa amoma memooom psoos
(c ucnonvzosanuem gpomoepaguii).

2.0neITBl O HAOIIOIEHUIO
pacImpeHns ra3os.

TCIIJIOBOI'O

Habumonenue u o0bsCHEHUE NPHU MIOMOIITY Tefiarora OpOyHOBCKOT0 ABMKEHHsI U sBJIeHUs quddy3un.
[MpoBenenre u 0OBsSCHEHHE C OMOPOI Ha ANTrOPUTM, NPENBAPUTEIBHO Pa300paHHBIA C TEJarorom
OIBITOB 110 HAOIIOAEHUIO TETUIOBOTO PACHINPEHHUS [a30B.

[TpoBeneHre M OOBSICHEHHE OMBITOB C OIOPOM Ha AITOPUTM, IPEIBAPUTENLHO pPa30o0paHHBIA C
MeIaroroM Mo OOHaPY)KEHHIO CHII MOJIEKYJISIPHOTO MPUTSDKEHUS M OTTAJIKHBAHUS.

8 31ech u nanee MPUBOAUTCS PACHINPEHHBIA epedeHb Ja00PaTOPHBIX PabOT M OMBITOB, M3 KOTOPOTO YUUTEINb JIeJIaeT BEIOOP 10 CBOEMY YCMOTPEHHUIO 1 ¢ YIETOM CITHCKA SKCIIEPUMEHTAIBHBIX 3aIaHHH,

npeanaraeMelx B pamkax OI'D mo ¢usuke.
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3. OnpIThl IO OOHAPYKEHHIO HCHCTBUS CHII
MOJIEKYJISPHOTO IPHTSKCHUSL.

ArperatHbie
COCTOSIHUSI
BelecTBa (2 1)

ArperaTHbIE COCTOSIHHS BEIECTBA: CIMPOCHUE
234308, Jrcuoxocmett u meépovix
(kpucmanauveckux) men. Bzaumocessv medrcoy
CBOUCMBAMU  BEUeCME 6 DA3HBIX aA2PecamHblX
COCMOSHUAX U UX  AMOMHO-MONEKYIAPHLIM
cmpoenuem. Ocobennocmu azpe2amuuix
COCMOosHULL 800bI.

Hemoncmpayuu

1. Habmonenne muddysum.

Onucanne 1moJ pPYKOBOACTBOM TIefarora (C HCIONB30BAHHEM IIPOCTBIX MOJENEH) OCHOBHBIX
pa3Iu4Mid B CTPOEHUM ra30B, )KUJKOCTEN U TBEPIBIX TEIL.

HavanbHble mpeACTaBICHUS O MalOd CKUMAaeMOCTH JKUAKOCTEH M TBEPABIX Tel, OOIBLION
C)KMMaEMOCTH I'a30B.

OObsicHeHne Ha 0a30BOM YPOBHE I10/I KOHTPOJIEM IeJlarora 0 COXpaHeHHH (OpMBI TBEPABIX TEN U
TEKY4YECTU KUJKOCTH.

HaGionenue 3a onbITaMy, 10Ka3bIBAIOLIMMHE, YTO B TBEPAOM COCTOSIHUM BOZBI YAaCTUIIBI HAXOIATCS
B CpeJIHEM JaJIbIIIe IPYT OT Apyra (IIOTHOCTh MEHBIIE), YEM B SKHJIKOM.

VYcraHoBNIEHHE C OHNOPOM HA JUAAKTUYECKMH MaTepual MPOCTBIX B3aUMOCBS3EH MEXITy
OCOOCHHOCTSIMU arperaTHbIX COCTOSIHWM BOABI M CYIIECTBOBaHMEM BOIHBIX opranm3MoB (MC —
Ouonorus, reorpadus).

Paznen 3. IBuxenue u B3aumoneiicteue e (21 v)

Mexanuyeckoe
nBuxenue (3 4)

Mexanuueckoe JABMXEHHE. PaBHOMepHoe U
HepaBHOMepHoOe JIBikeHHe. CkopocTs. CpedHusis
cKOpoCMb  NpU  HEPABHOMEPHOM — OBUMNCEHUU.
Pacuér myTn 1 BpeMeHH JIBIKCHHS.

Hemoncmpayuu

1. HaGnroeHHe  MEXaHWYECKOro  JBHKCHUS
Tena.

2. I3mepenne  CKOPOCTH  TPSIMOIUHEHHOTO
JBYKCHUSL.

Jlabopamopusie pabomul u onvimol

1. Ompenenenrie  CKOPOCTH  PaBHOMEPHOTO

NBIDKCHHS (IIApUKa B KUAKOCTH, MOICITH
3JIEKTPUYCSCKOr0 aBTOMOOMIA | T. I1.).

2. OnpenesneHue cpeaHen CKOpPOCTH
CKONIBKCHUST Opycka WIM IIapuKa IO
HaKJIOHHOM IJTIOCKOCTH.

HccnenoBanne paBHOMEPHOIO JBMXKEHUS M ONPEEIEHHEe ero MPU3HAKOB IOCIIE MPEABAPUTEIHHOrO
00CYXJICHUS C TICIArOTOM.

HabmtoieHne HepaBHOMEPHOTO JIBUKEHHUS M ONPEICTCHUE €ro OTIIMYUN OT PABHOMEPHOTO JIBHKCHUSI
MOCJIE MPEABAPUTENHLHOTO O0CYKICHUS C TTEAarOroM.

Peliienrie THUIOBBIX PacyYETHBIX 3a1ad B 1—2 HEHCTBHS C OMOPOM Ha aJrOpPUTM, IPEIBAPUTEIBHO
pa3o0paHHbIif COBMECTHO C TIEZArOroM Ha ONpeeieHue MyTH, CKOPOCTH W BPEMEHH PaBHOMEPHOTO
JIBUKCHUSL.

AWanu3 mpy MOMOIIH Tiefarora rpadMKoB 3aBUCHMOCTH TIYTH U CKOPOCTH OT BPEMEHH.
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HWnepuus, macca,
IJIOTHOCTH (4 4)

SBnenue WHEPLHU. 3axon uHepyuu.
Bzaumooeiicmeue men xkax npuvuna usmeHneHus
ckopocmu  osudicenua men. Macca kak mepa
unepmuocmu mena. IInotHocts Bemectsa. Cea3ob
NIOMHOCMU C KOAUYECMBOM MONEKYL 8 eOuHuye
00véMa sewecmaa.

Hemoncmpayuu
1. HaGnroeHue siBieHUst MHEPLIUH.
2. HaGnroneHne W3MEHEHHsT CKOPOCTH TIpH
B3aUMOJECICTBUU TEIl.
3. CpaBHeHHE Macc 110 B3aUMO/ICHCTBHIO TeJl.

OOBsICHEHHE TIPH TOMOIIHM TEXHOJOTMYSCKOW KapThl W TeNarora W IpPOTHO3WPOBAHHE SBICHHH,
00YCIIOBICHHBIX HHEPIHEH, HAPUMEp: YTO IPOUCXONUT TPH TOPMOKEHHH WIH PE3KOM MaHEBpe
aBTOMOOMIIS, TOYEMY HEBO3MOXKHO MTHOBEHHO MPEKPATUTh JBIKEHUE HA BEIOCHIICAC WIH CAMOKATe
UT. I

Habnrogenne wm 0a30BBI aHANW3 OIBITOB IIOA PYKOBOICTBOM II€Aarora, ASMOHCTPHUPYIOIINX
M3MEHEHHE CKOPOCTH ABIKEHHS Tella B pe3yabTaTe NeHCTBHS HA HETO IPYTUX TEI.

Pemenne TUTIOBBIX pacdETHBIX 3a1a4 B 1—2 MEHCTBUS C OMOPOM Ha AJITOPUTM, MPEABAPUTEIHHO
pa300paHHbII COBMECTHO C ITEAaroroM Ha ONpeieleHNne MacChl Tea, ero 00bEMa U IIIOTHOCTH.
HaGmionenne m 6a30BbIil aHamW3 ONBITOB TMOJ PYKOBOJACTBOM IMEAArora, JAEMOHCTPUPYIOMUX
3aBUCUMOCTb UBMCHEHHUA CKOPOCTHU TEJIa OT €0 MacCChl IpU B3aI/IMOI[eI‘/IICTBI/II/I TECII. I/ISMCpeHI/IC MacCChbl
Tella pa3IHYHBIMHU CIIOCO0aMHU.

Ormpenenenre COBMECTHO C MEAAroroM IUIOTHOCTH Tella B pe3y/ibTaTe HU3MEPEHHUsl ero MacChl U
00BEMa.
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Cuaa. Buasl cna
(14 v)

Cuna Kak XapaKTepUCTHKA
B3amMosieiicTBus Ten. Cmia yOpyrocTd W 3aKOH
I'yka. Hsmepenue  cunvi c  nomowpwio
OunHamomempa. SIBIeHWE TATOTEHUS M CHIa
Tsokectd. Cuna msscecmu Ha Opy2ux NIAHemax
(MC). Bec mena. Heéecomocmob. CloXKeHUE CHUII,
HaIlpaBJICHHBIX o OJIHOM IIPSIMOH.
PaBnogeiictBytomas cun. Cura mpenus. Tpenue
CKONboIceHUs U mpenue noxkos. Tpenue 6 npupode
u mexuuxe (MC).

Jemoncmpayuu?®
1. CnoxkeHune cwi, HampaBJIEHHBIX I10 OJHOM
HIPSAMOH.

Jlabopamopnbie padomut u onvimol.

1. Onpenenenne MIOTHOCTH TBEPAOTO TeNA.

2. OTBITBI, JEMOHCTPHPYIOIINE 33aBHCHMOCTh
pacTspkeHust  (mepopMamnuu) TPYXKHHBI  OT
MIPUIIOKEHHOU CUJIBL.

3. OnbITH, AEMOHCTPUPYIOLIME 3aBHCUMOCTD
CHJIBI TPEHHUS CKONBXKEHHS OT Beca Tela |
xapakrepa COTPHUKACAIOIINXCS
[IOBEPXHOCTEH.

W3ydenne coBMECTHO C TEIaroroM B3amMMONCHCTBHS KaK MPHYUHBI H3MCHEHUS CKOPOCTH Tella WIIN
ero nedopManu.

Omnrcanrie Ha Ha9aJbHOM YPOBHE PEaJIbHBIX CUTYallii B3aMMOACHCTBHS TEN C MOMOIIBIO MOZENIEH, B
KOTOPBIX BBOIUTCS TTOHATHE M N300paKCHUE CHIIBI.

W3ydenne mox pyKOBOACTBOM II€larora CHIIBI YIPYTOCTH, 3aBHCHMOCTH CHJIBI YIPYTOCTH OT
YAJTWHEHUS PE3MHOBOTO MIHYpa WX MPYXKUHBI (C TTOCTpOSHUEM Tpaduka).

AHanu3 ¢ omopoil Ha IUAAKTUYCCKUI MaTepHas 0] KOHTPOJIEM IeAarora MpakTHIECKUX CUTYaIlHd,
B KOTOPBIX NPOSBISETCS NEHCTBHE CUNBI YHOPYrocTH (YHPYTrocTh Msda, KPOCCOBOK, BETOK JepeBa
U ap.).

AHanu3 ¢ onopod Ha JUIAKTUUECKUI MaTepuall IoJ KOHTPOJIEM IeJarora CUTyallui, CBSI3aHHBIX C
SIBIICHUEM TSTOTCHHSL.

IMonnManue ¢ OMOpPOM HAa CXEMbI TPH IIOMOIIM IEAarora OpPOUTAIBHOIO JBIKCHUS IUIAHET C
WCIIOJIb30BaHUEM SBIICHUS TATOTCHUS U 3akoHa uHepuuu (MC — acTpoHOMYS).

M3mMepeHne Beca Tena ¢ MOMOINBI0 quHaMoMeTpa. OOOCHOBaHKE TOro crocoda M3MEpeHUs mocie
MOBTOPEHHUS C TIEJATOTOM.

HabnroneHue siBIeHHsI HEBECOMOCTH.

Habnroxenune 3a 9KclieprUMEHTAIBHBIM MTOTYIEHHEM TpaBUIIa CIOKEHUS CHJI, HAIIPABICHHBIX BIOJb
omHo# npsiMoit. OTipeieNieHre Py ITOMOIIH TTeIarora BETHYIMHBI pABHOACHCTBYIOICH CHIL.
Nzydenne mom pyKoBOACTBOM IEAArora CHIIBI TPEHUS CKOJIBKEHHS U CHJIBI TPEHUS TIOKOSI.
HccnenoBanme ¢ Omopoil Ha TEXHOJOTHYECKYIO KapTy 3aBUCHMOCTH CHIIBI TPEHHS OT Beca Tela
1 CBOWCTB TPYLIMXCS IOBEPXHOCTEH.

ba3oBbIii aHanmM3 ¢ OMOpoW Ha MUAAKTHYECKHA MaTephall MOJ| KOHTPOJIEM Ieaarora MpakTUIeCKuX
CUTyallMii, B KOTOPBIX NPOSBISIETCS JEHCTBHE CHJIbI TPEHUS, MCIOJNB3YIOTCS CIIOCOOBI e
YMCEHBUICHUA WU YBCJIUYCHUA (KaTaHI/Ie Ha JIbDKaX, KOHbKaX, TOPMOXCHHE aBTOMOGI/IJ'IH,
UCIIONIb30BaHKE MOIIIUITHUKOB, TIJIaBaHHE BOJIHBIX dKHUBOTHBIX U Ap.) (MC — Ouoinorus).

Pemienyrie THMOBBIX pacuéTHBIX 3a7a4 B |—2 NEHCTBHS C OMOPOI HA alTrOpUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C IIEJArOTOM C HCIIOJBb30BaHUEM (OPMYI Ui pacyéra CHIIBI TSHKECTH,
CHJIBI YIIPYTOCTH, CHJIBI TPCHHSL.

Paznen 4. JlaBae

HHe TBEPABIX TeJL, *KHUAKOCTel U ra3oB (21 4)

JlaBienne.
Ilepenaua
JaBJIeHUS
TBEPABIMU
TeJIaMH,
SKHJKOCTSIMH M
razamu (3 4)

Hasnenne. Cnocobul ymenviueHus u yeeiuteHus
Oaenenusi. [lasnenue eaza. 3asucumocms
oasnienusi 2aza om 00vEma, memnepamypol.
Iepeoaua oasnenusi meépovimu mearamu,
HCUOKOCMAMU U 2aA3aAMU. 3aKOH
Tackans. [ ITnesmamuyueckue Mauiumbi.
Jemoncmpayuu®
1. 3aBUCHMOCTH
TEeMITEPaTyPHI.

JaBJICHUA rasa oT

AHanu3 u 00BACHEHHE C OTOPOil Ha AWJAKTHYECKHI MaTepHal IOA KOHTPOJEM Iearora OIbITOB U
IIPAKTUYECKUX CUTYalUi, B KOTOPBIX MIPOSIBIISAETCS CUJIA JAaBJICHUS.

O0ocHOBaHME C OMOPOI Ha TEXHOIOTUYECKYIO KapTy MPH MOMOIIM TeJarora Cioco00B yMEHbBIICHUS
1 YBCIIMYCHUS JaBJICHUA.

W3yueHue non pykoBOACTBOM I1€Aarora 3aBUCHMOCTH JIaBJICHHs raza oT 00bEMa 1 TeMIIepaTyphbl.
W3yueHne mopx pyKOBOJACTBOM II€Ziarora OCOOCHHOCTEH Ieperadd JaBICHHs TBEPABIMU TellaMHu,
JKUJIKOCTAMHU M Trazamu. OOOCHOBaHME PE3yNIbTaTOB OIBITOB OCOOEHHOCTSIMH CTPOCHHS BELIECTBA B
TBEPJOM, JKUIKOM U ra3000pa3HOM COCTOSHHSAX IPEITI0KESHHBIME (OPMYIHPOBKAMH.

HaGmonenne 3a sxcriepuMeHTaIbHBIM JI0Ka3aTeIbCTBOM 3aKkoHa [lackais.
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2. Hepe,uaqa JAaBJICHUA )KUJIKOCTBIO U I'a30M.

Pemenne TUmoBmIx paC‘léTHLIX 3aga4y B 1—2 HeﬁCTBHﬂ C OHOpOﬁ Ha aJropuT™, MpCABAPUTEIBHO
p3306paHHbII>'I COBMCECTHO C II€1aroroM Ha pacqér JaBJICHUA TBépZ[Ol"O TCIa.

JaBjenue
skuaKocTH (5 4)

3aBUCHMOCTh  JABJICHUS  JKUIKOCTH  OT
TITyOUHBI. Tuopocmamuueckuil napaooxc.
Coobwarowuecs €oCyobi. Tuopasnuueckue
MEXAHUSMB.

Jemoncmpayuu®

1. CooOrrarorecst COCyIbl.
2. l'mppaBnuaeckuii mpecc.

HccnenoBanue ¢ OMOpOi Ha TEXHOJOTHMYECKYIO KapTy IOJl PYKOBOJACTBOM II€[arora 3aBUCHMOCTHU
JTABJICHUSI XKUIIKOCTH OT TIIYOMHBI TOTPYKEHUS U TUIOTHOCTHU JKHIKOCTH.

HabnroneHne u HaganbHOE TOHUMAaHUE TUAPOCTATHISCKOTO TTapaJoKca Ha OCHOBE 3akoHa [lackais.
W3yueHne COBMECTHO C MEaroroM COOOIIAIOIIMXCS COCY/I0B.

PelieHne TUNOBBIX pacu€THBIX 3a7a4 B 1—72 [EWCTBHS C OMOPOM Ha AIrOPUTM, MPEABAPHTEILHO
pa300paHHbIil COBMECTHO C TIEJAr0rOM Ha PacuéT MaBIICHUS KU IKOCTH.

Hab6umtoeHnue 3a 00bsICHEHHEM MPUHIIKIIA JEUCTBHS THAPABIMYIESCKOrO Ipecca.

AHanu3 u OOBSICHEHHE C OMOpOM Ha AMIAKTUYCCKHN MaTepuan IOj KOHTPOJEM Iejarora
MPaKTUYECKUX CUTYalUi, TEMOHCTPUPYIOLIMX TPOSBICHUE MaBIICHUS KHUIKOCTH U 3akoHa [lackas,
HanpuMep MPOIIECCOB B OPraHU3Me MPH TI1y00K0BOgHOM HBIpsiHUU (MC — Omonorus).

ATtMocdepHoe
napJjenue (6 u)

Atmocdepa 3emnn U aTMocepHOe JTaBlICHHE.
Ipuuunvl cyuecmeoeanuss 6030YUHOL 06010UKU

3emnu. Onvim Toppuuennu. Usmepenue
ammocghepnozo 0aB1eHUs. 3asucumocmo
ammocgepHozo  0agneHusi Om  GblCOMbI  HAO
yposuem  mopa. Ilpubopwvr  Ons  usmepenus
ammocgeprozo dasneHus.

Jemoncmpayuu?

1. [posiBnenue neiictBus aTMOChHEPHOTO

JABIICHUSL.

HaGimonenue 3a skcriepuMeHTalIbHBIM 00HApY)KEHHEM aTMOC(EPHOT0 IaBJICHHUSI.

AHanu3 ¥ 00bSCHEHHE C ONOPOH Ha JUIAKTHYECKUI MaTepual 1oJi KOHTPOJIEM I1e€arora OIbITOB
NPaKTUYECKUX CUTYalUi, CB3aHHBIX C IEHCTBHEM aTMOC(EPHOro AaBJICHUS.

HaOmonenne 3a 00bsiICHEHHEM CYIIIECTBOBaHHS aTMOC(ephl Ha 3eMile U HEKOTOPHIX IUIaHEeTaxX WK ed
OTCYTCTBHS Ha Ipyrux miaHerax u Jlyae (MC — reorpadust, acTpoHOMUS).

bazoBoe mnoHMMaHWE NPUYMH HM3MEHEHUS IUIOTHOCTH aTtMoc(epbl C BBICOTOM U 3aBHCHMOCTH
aTMOc(epHOT0 JABIICHUS OT BBICOTHI.

Pemrenne THMIOBBIX pacuéTHBIX 3amad B 1—2 AEHCTBHUS C OMOpPOH Ha aJTOPHUTM, NPEIBAPUTEIBHO
pa300paHHbII COBMECTHO C EJATOrOM Ha PacdET aTMOC(EPHOro NaBICHUSL.

W3ydenne noa pyKoBOJCTBOM IIejarora ycTpoicTsa OapoMeTpa-aHepoua.
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JlelicTBHE
SKHAKOCTH M ra3a
HA NOIPYKEHHOE
B HUX TeJo (7 1)

eticmsue srcuokocmu u 2a3a Ha NOZPYHCEHHOE
6 Hux meno. BpITankuBaromas (apxumenona)

cwia. 3axon  Apxumeoda. Ilnasanue  men.

Boszoyxonnasanue.

Jemoncmpayuu®

1. 3aBUCUMOCTh  BBITAIKUBAIOUIEH CHJIBI  OT
00béMa TOrpYyKEHHOM dYacTH Tela U
TUIOTHOCTH JKUIKOCTH.

2. PaBeHCTBO BBITAJKUBAIONICH CHJIBI BECy

BBITECHEHHOM >KUIKOCTH.

3. YcroBue 1uiaBaHMs TeN: IUIaBaHUE WIH
HNOTpyXE€HHEe Tel B  3aBUCHMOCTH  OT
COOTHOILEHHS IUIOTHOCTEHN TeNa U JKUIKOCTH.

Jlabopamopnvie padomut u onvimol.

1. VlccnenoBaHne 3aBHCMMOCTH Beca Tena B
Boze OT 00BEMa MOTPYKEHHON B KUIKOCTH
YacTH Tena.

2. OnpeniesieHNe  BBITAJKUBAIOMICH  CHIIBL,
JEHCTBYIOIIE Ha TeENo, MOrpy>KEHHOE B
KHUIKOCTB.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLICH
CUJIbl, JCUCTBYIOIIEH Ha TENO B KUAKOCTH,
OT Macchl Tena.

4. OnpITHl, JEMOHCTPUPYIOLIME 3aBUCHMOCTD
BBITAJKUBAIOIIEH CHIIBI, AEHCTBYIOIIEH Ha
TENO B XHIKOCTH, OT 00BbEMa MOTrpYXEHHOM
B JKMJKOCTb 4YacCTU Telda U OT IUIOTHOCTH
KHUIKOCTH.

5. KoncrpymnpoBanue apeoMmerpa b3 0%
KOHCTPYHUPOBAaHHE JIOAKH U ONpefeneHne eé
IPY30IOABEMHOCTH.

HaOmtonenne 3a 3KCIIepUMEHTANBHBIM O0OHAPYKEHHEM ACHCTBHS )KUAKOCTH U T'a3a HA MOTPYXEHHOE
B HHX TEINO.

OnpeneneHne ¢ OMOPOM Ha TEXHOJNOTMYECKYIO KapTy BBITAIKUBAIONIEH CHIIBI, NEHCTBYIOIIEH Ha
TeJI0, NOrPY>KEHHOE B KUIKOCTB.

Habmronenue 3a mpoBeaeHreM U 00CYXKIEHHE COBMECTHO C IEJaroroM OIBITOB, AEMOHCTPUPYIOIINX
3aBHCHMOCTbh BBITAIIKMBAIOIIEH CHIIBI, JICUCTBYIOILICH Ha TEJIO B )KUJKOCTH, OT 00bEMa MOrpyEHHON
B JKUJIKOCTb YaCTHU TEJIA U OT IVIOTHOCTH JKHJIKOCTH.

HccnenoBanne 1oj pyKOBOACTBOM Ilefjarora 3aBHCHMOCTH Beca Tena B Bojae OT 00b&Ma
MOTPYXEHHOH B XHUAKOCTh YaCTH TeJa.

Pemiennie TUMOBBIX pacu€THBIX 3aAad B 1—2 neiicTBUSA ¢ OMOPOH Ha aNropuT™, MpeaBapUTEIbHO
pa300paHHbIl COBMECTHO C IIEJaroroM Ha IIPUMEHEHHE 3aKOHa ApXUMe/ia U YCIIOBUS TUIaBaHUS TEl.
KonctpyupoBanue npu moMoIIH Negarora apeoMeTpa Uil KOHCTPYHPOBAHUE JIOAKH U OIpeelIeHHE
€€ Irpy30I10AbEMHOCTH.

Pazpgen 5.

Pa6ora u MmomHOCTh. JHeprus (12 )

Pa6ora
M MOLIHOCTH
(34)

Mexanmdeckast pabora. MomHoCTh

HaOmonenne 3a 3KCIEpUMEHTANBHBIM ONpPEEICHNEM MEXaHWYeCKOHW paboThl CHIIBI TSDKECTH IPH
MaJCHUN Tela M CHIBl TPEHWA NPH PaBHOMEPHOM IIEPEMEIICHWH Tella IO TOPHU30HTAIBHOH
MIOBEPXHOCTH.

Habnroxenue 3a neMoHCTpanueit pacuéra MOIIHOCTH, Pa3BUBAEMOIl IIPH MOAbEME 10 JIECTHHUIIE.
Pemenne THMOBBIX pacuéTHRIX 3amad B 1—2 AEHCTBHUS C OMOPOH Ha aJTOPHUTM, NPEIBAPUTEIBHO
pa300paHHBII COBMECTHO C ITEAAroroM Ha pacdér MexXaHMIeCKOW paOOTHl M MOIITHOCTH.
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IIpocTtele
MeXaHUu3MBblI (5 4)

Ilpocteie  MexaHM3MBI:  pblyar,  OJIOK,
HaKJIOHHAs IUIOCKOCTb. [Ipasuno pasHosecus
poiuaea. Ilpumenenue npasuna  pasHogecus
pwiuaza K 010Ky. «3010moe npasuioy MexaHuxu.
KITJ MPOCTBIX MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Hemoncmpayuu

1. ITpumeps! TPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomol u onvimol

1.0mnpeneneane pabOTHl CHIBI TPEHUS TIPU
paBHOMEPHOM JBHKCHUH Tena 1o
TOPU30HTAIBHON MOBEPXHOCTH.

2. UccnenoBaHue yCiaOBUil paBHOBECHS pblyara.

3. U3mepenne KIIJl HakIOHHOW IIIOCKOCTH

(37IeKTPOHHAS IEMOHCTPAIIHS).

HayanbHoe moHMMaHNe BBIMTPHIIIA B CHIIE IPOCTHIX MEXaHU3MOB Ha MPUMEpPE pbluara, OJBUKHOTO
Y HEMOJBM)XHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH.

HccnenoBaHue COBMECTHO C MEAAroroM yCJIOBHsI paBHOBECHs pblyara.

OOHapyXeHHe 110 PYKOBOJICTBOM IIelarora € OIMOpPOW HAa JUIAKTHYECKUH MaTephall CBOWCTB
MPOCTHIX MEXaHU3MOB B PA3JMYHBIX MHCTPYMEHTaX W HPUCIIOCOONEHUSX, UCIOIB3YEMBIX B OBITY
U TEXHUKE, a TakKe B )KUBBIX opraHmMax (MC — Ouomorus).

HabnroneHne 3a SKCIepUMEHTANBHBIM JIOKa3aTEIHCTBOM pPAaBEHCTBA pPa0OT TpHU TNPUMEHCHHUH
MPOCTBIX MEXaHU3MOB.

Omnpenenenne nox pykoBoacTsoM menarora KITJ] HaxI0HHO# MI0CKOCTH.

Pemrenne THMOBBIX pacuéTHRIX 3amad B 1—2 AEHCTBHUS C OMOPOH Ha aJTOPHUTM, NPEIBAPUTEIBHO
pa300paHHbBINl COBMECTHO C MENaroroM Ha MpHUMEHEHHE MpaBWia PaBHOBECHS phlyara W Ha pacdér

i

MexaHnundeckas
Heprus (4 4)

Mexannyeckass osHeprus. Kunmemuueckasa u
nomenyuanvhas snepeus. Illpespawenue 00HO2O0
68U MeXaHU4eckou sHepeuu 6 Opyeou. 3aKoH
COXpaHEHHs SHEPTUH B MEXAHHUKE.

JlaGopaTopHbIe padoThI U ONBITHI.

Hab6mronenne 3a 3KCIEpUMEHTANBHBIM ONPEIENCHNEM N3MEHEHHs KMHETHUECKOH U MOTEHIHaIbHON
9HEPIUH Teja IIPU €0 CKaThIBAHUU I10 HAKIIOHHOM IIJIOCKOCTH.

DOpMyJIMpPOBAHME COBMECTHO C IIENaroroM Ha OCHOBE WCCIENOBAHMSA 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPTUU.

IIpencraBnenue npyu MOMOINH MeJarora rpaHyl] IPUMEHUMOCTH 3aKOHA COXPAHEHUsI SHEPTHH.

1. Usyuenue 3aKOHA coxpaHeHUs | PemieHue THIOBBIX pacyETHBIX 3a1a4 B 1—2 NEHCTBUSA C OMOPOI HA aNrOpUTM, MpPEABAPUTEIHHO
MEXaHUYECKOU SHEPruu (3nekTpoHHAs | pa300paHHBIN COBMECTHO C IEarOroM C HCIIOJIb30BAHUEM 3aKOHA COXPAHCHUS SHEPTHH.
JICMOHCTPAIIHS).
Pe3epBHoe Bpems (3 1)
8 KJIACC (68 u)

TemaTnyeckuii
0J10K, TEeMBbI

OcHoBHOE coaepkanue

OcHOBHbIE BU/IbI 1eSITEIbHOCTH YUal[UXCS
(Ha ypoBHe y4eOHBbIX el cTBHIl)

Pa3znen 6. TensioBble siBjieHus (28 1)
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Crtpoenne
U CBOiicTBa
BemecTBa (7 1)

OcnosHbie noNoJiCceHUs MONEKYAAPHO-
KUHEeMUYEeCKOl meopuy CMpoeHUus Geuecmsad.
Macca u pazmepvl amomos u monexyn. Onvimul,
noomeepacoarowyue  OCHOBHbIE — NOJONCEHUS.
MONEKYIAPHO-KUHEMUYECKOU Meopul.

Mopenu TBEPIOTO, JKUIKOTO W Ta3000pa3HOTO
COCTOSHUN  BewmecTBa. Kpucmanmuueckue —u
amopguvie mena. OOviAcHeHUe CBOICME 2a308,
oHcuokocmeli U mMEEPOLIX mel HA  OCHOBe
nONoJCeHUl MONEKYNAPHO-KUHEMUYECKOU
meopuu. CMauuBaHUE U KANUWLISIPHLIE S6/IEHUSL.
Tennosoe pacwupenue u cocamue.

Jemoncmpayuu’®

1. HabGaronenne OpOyHOBCKOTO IBHIKEHUSI.

2. HabGnronenue nuddysuu.

3. HabOmronenue  sBieHuit

KalWUISIPHBIX SIBIICHUH.

4. HaGmogeHue TeruioBoro paciupeHus Tell.

5. I3MeHeHne naBneHus ra3a NMpH W3MEHEHHH

00BbEMa M HarpeBaHUN MM OXJIJKICHHH.

Jlabopamopnvie padomut u onvimol.

1. OnpITel MO OOHAPY)KEHWIO MEHCTBHS CHI

CMadyuBaHUA u

MOJIEKYIISIPHOTO TPUTSHKCHUS (mnu
AJIEKTPOHHAS IEMOHCTPAITHS).

2. OmpiThl 1O BBIPALIMBAHHIO  KPUCTAIJIOB
IIOBAPEHHOM COJIM UJIM caxapa.

3. OmpITl 10 HAOJIOACHHIO  TEIIOBOTO

pacuupeHusl ra3oB, XKUJIKOCTEH M TBEPABIX
Ted.

4. OmnpezienieHe TABJICHUS BO3/yXa B OaJuioHE
LITPUIIA.

5. OmBITH, JEMOHCTPUPYIOIINE 3aBUCHMOCTD
JaBIICHUS BO3MyXa OT ero o0béma w
HaTrpEeBaHUS WITH OXJIAKICHUS.

6. IIposepka 2unomeswi JUHEUHOU
3a68UCUMOCTNU OIUHBL CIOIOUKA HCUOKOCMU 8
mepmMoMempuiecKou mpyobke om
memnepamypul.

HaOmonenne u uHTEpIpeTanys COBMECTHO C IIEIaroroM ONBITOB, CBUETEILCTBYIONIMX 00 aTOMHO-
MOJNEKYISIPHOM CTPOECHUH BEIIECTBA: ONBITHI C PACTBOPEHUEM PA3IMYHBIX BEIECTB B BOJE.

Pemrenne TUNOBBIX pacu€THBIX 337a4 B 1—2 NEWCTBHA C ONOPOH Ha alrOpuUTM, NPEIBapHTEIBHO
pa300paHHbIl COBMECTHO € IearoroM IO OICHMBAHMIO KOJIMYECTBA aTOMOB WIJIM MOJEKYNI B
enuHALEe 00BEMA BEIIECTBA.

IIpencraBnenue mpy MOMOIIY Iearora OPOYHOBCKOTO IBIKCHUS, SABICHUA IU(PGY3UN U pasIuIui
MEX/ly HIMH Ha OCHOBE MOIOKEHUH MOJIEKYIIPHO-KHHETHIECKOW TEOPHH CTPOCHNUS BEIIECTBA.
OObsicHEHNE TIPU IOMOIIH TIe1arora ¢ OHOpoi Ha TUIAKTUIECKUH MaTepranl OCHOBHBIX PAa3IHUIMA B
CTPOCHHMH Ta30B, J>KUAKOCTEH M TBEPIABIX TEJI C HCIONB30BAHUEM IIOJNIOXKEHUH MOJIEKYISIPHO-
KUHETHYECKOM TEOpUH CTPOEHHS BEILIECTBaA.

IIpoBenenue moa pyKOBOACTBOM IEIAarora OMbITOB 110 BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOH COJIN
WK caxapa.

[TpoBeneHre COBMECTHO C MENAroroM u 00bsSCHEHUE U3 MPEJIOKEHHOT0 IIEPEYHs. BHIBO/IOB OIIBITOB,
JIEMOHCTPUPYIOUTUX KaIWUIAPHbIE SBJICHUS U SIBICHHE CMauUBaHUsL.

OObsicHeHHE C OMOpOM Ha TEXHOJIIOTMYECKYI0 KapTy I10J PYKOBOJICTBOM IMeJnarora poju
KaIWULIPHBIX SBICHUH JUIS TIOCTYTIIIEHUS BOJIBI B opranu3M pacreHuit (MC — Ouomnorus).
HaOGmtonenne oneIToB 110 HAOIIOICHHIO TEIUIOBOTO PACIIMPEHHUS Ta30B, KUIAKOCTEH U TBEPABIX Tell.
OObsicHEHHE C OMOpOH Ha TEXHOJOTMYECKYI0 KapTy I10J] PYKOBOJCTBOM IIejarora COXpaHEHUs
00béMa TBEPABIX TEJN, TEKYYECTH JXKUIKOCTH (B TOM YHCIE, Pa3sHUIBI B TEKYYECTH IS Pa3HBIX
JKUJIKOCTEN ), TaBICHHS Ta3a.

HaOmonenne 3a poBeieHNEM OIBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro
00béMa W HArpeBaHUsI WINM OXJIAXACHWSA, M UX OOBSCHEHHE HAa OCHOBE aTOMHO-MOJIEKYJSPHOTO
yUEHHSI.

AHanu3 npH MOMOIIY TNeJarora ¢ OHOpoil Ha MUIAKTUYECKUH MaTepuas NMPaKTHIECKUX CHUTYalWH,
CBSI3aHHBIX CO CBOMCTBAMM I'a30B, )KUIKOCTEHN U TBEPABIX TEIL.
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TenJjioBble
npoueccsl (21 4)

Temmneparypa. Ceaszb  memnepamypbl  co
CKOPOCMbIO MENNI0B020 OBUNCEHUS YACUY.

Buytpennss sHeprus. Crnocobvl usmeHenus
BHYMpeHHel — SHepeuu:  menionepeoava U
coeepuienue pabomoel. Budvl mennonepedauu:
MenIonpo8oOHOCHIb, KOHBEKYUSA, USTYYeHUe.

KomuuectBo TEIIOTHI. VnenbHast
TEIUIOEMKOCTh ~ BelecTBa.  Temnoobmen — u
menyosoe pasHosecue. YpagueHue mMeni08020
bananca.

Inasnenue u omeepoesanue KPUCMALIUYECKUX
eewecme.  YJIelNbHas ~ TEIUIOTA  IUIABIICHMSL.
IHapoobpaszosanue u  konoenwcayus.Mcnapenue
(MC). Kunenue. VYV nenbHas TeIioTa
napooOpa3zoBaHus. 3asucumocms memnepamypol
KUneHus om ammocgeprozo odaeneHusl.
Brasicnocme 6030yxa.

OHeprust  TOIUIMBA.  YIeNmpHAas  TeIUIoTa
CTOpaHUsL.

IHpunyuner pabomuvl meniosvix Ogucamernei.
Kl menio8oco
ogueamens. Tennosvle Ogueamenu u 3awuma

oxpyaicaioueti cpedvt (MC).
3akon coxpamenus u npespawjenus duepeun 8
mennosvix npoyeccax (MC).
Jemoncmpayuu®
1. TlpaBuiia U3MeEpEHUs TEMIIEPATYPHIL.
2. Bujsl Teruionepenan.
3. OxunaXkJieH|e TpU COBEPIICHUH PAOOTHI.
4

. HarpeBanme mpm coBepiieHnn paboTHI
BHEUTHUMH CHJIaMU.
5. CpaBHeHHE  TEIIOEMKOCTEH  Pa3IHYHBIX

BEILIECTB.

6. HaOmrozenue KumeHus.

7. HaOnromeHue TMOCTOSHCTBA — TEMIIEPATYPhI
TIPH TUIABJICHHH.

8. Monenu TeroBbIX qBUraTesneii.

Jlabopamopnvie pabomot u onvimel.

1. Ilposepxa eunomeswvl JUHeHOoU
3A6UCUMOCTIU OTUHBL CIOAOUKA HCUOKOCU 8
MepMOMEMPUIECcKol mpybxe om

OO0ocHOBaHME MO MOATOTOBICHHOMY alTOPUTMY COBMECTHO C IIEaroroM NpaBHI H3MEPEHHS
TEMIIEpaTypBl.

CpaBHEHHE PA3TMYHBIX CIIOCOO0B U3MEPECHUS U IIKAJl TEMIIEPATYPBI.

HaOmtonenne 3a mpoBeAeHNEM OIBITOB, JEMOHCTPHPYIOIINX H3MEHEHNE BHYTPEHHEH SHEPTHH TElla B
pe3ynbTaTe TemIonepeaaun u paboThl BHEIIHUX CHIL

Hab6mroneHne 3a MpOBEAEHUEM OIBITOB, OOCYKAECHHE NPAKTUUECKUX CUTYaIlUH, JEMOHCTPHPYIOIIUX
pa3IMYHbIe BUIBI TEIUIONEPEIadt: TEIIONPOBOIHOCTh, KOHBEKIUIO, H3TyICHHE.

HccnenoBanue ¢ omopoil Ha TEXHONOTHYECKYIO KapTy IOJ PYKOBOJACTBOM IIeJiarora SBIECHUS
Ter1oo0MeHa pH CMENIMBAHUH XOJIOIHOM U TOpsiued BOJIBI.

HaOmroneHue ycTaHOBIEHHS TEIJIOBOTO PAaBHOBECHS MEX Ty TOPSTYEH U XOJIOIHON BOJIOM.
Omnpezenenne NPy ITOMOIIY TeJjarora KOJIN4ecTBa TEIJIOTHI, TOJIy4eHHOT0 BOJION NMPH TEIUIO0OMEHE
C HarpeThIM METAJUIMYECKUM LIUIUHAPOM.

Omnpezenenue 1Mo Tabaune yAEIbHON TeITOEMKOCTH BELIECTRaA.

Pemenne TMNOBBIX pacuéTHBIX 3afad B 1—2 AEHCTBHUS C OMOPON HA aJrOPUTM, MPEABAPUTEIBHO
pa300paHHbIl COBMECTHO C IIEJaroroM, CBSA3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIUIOTH M
TETIIOEMKOCTH TIPH TETUIOOOMEHE.

AHanu3 mpy TOMOMIM IeJarora CUTyalMid NpPaKTUYEeCKOTrO HCIONb30BaHUS TEIUIOBBIX CBOWMCTB
BEIICCTB M  MaTEpPHaAJIOB, HANpHUMEp B I[ENAX  JHEPrOCOCPEKCHMS:  TEIUIOM3OJAINS,
3HEProcOeperaroIne KppIu, TEPMOAKKYMYISITOPHI U T. A.

Habnronenue siBeHnii HCTapeHNs M KOHACHCAIIHH.

Habmronenne 3a uccineioBaHUEM MPOIIecca UCTIapPEeHNs PA3IHIHBIX KHUIKOCTEH.

OOBsICHEHHE 110 AJITOPUTMY COBMECCTHO C II€Aarorom SIBIICHUM HUCHIAapC€HUA 1 KOHJCHCAIITUN Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOT'O YICHHUSI.

HabGmonenue u o0bsCHEHHE TIpoliecca KUTICHUS, B TOM YKCJIE 3aBUCUMOCTU TEMIIEPaTYpPhl KUIICHUS
OT JIaBJICHHUS.

Omnpezenenne 1o TabInuIe OTHOCUTEIBHOM BIaXHOCTH BO3-IyXa.

Habmonenue nporecca rmiaBieHust KpHCTAUTMUECKOT0 BEIIECTBa, HAIIPHMep, JIbJIa.

CpaBHeHUE MO IUIaHY MpM IOMOLIY MEAarora MPOLECCOB IUIABIEHUS KPUCTAIUYECKUX Tel
Y pa3MATYCHUS TIPH HarpeBaHUH aMOP(QHBIX TEI.

Omnpenenenue 1Mo TabauIe YAETbHON TEIUTOTH TIaBJICHHMS JIbJA.

OObsicHeHnE TI0 cXeMe TociIe 00CYKAEHHS C IEeAaroroM SBJICHUH IUIaBICHUS M KPUCTAUIM3alNHN Ha
OCHOBE aTOMHO-MOJEKYIISIPHOTO YYEHHUSI.

Pemenne TUNOBBIX pacdyE€THBIX 3a7a4d B 1—2 NEHCTBUS C ONOPOM HAa aldropuT™, IPEABAPUTEILHO
pa300paHHBI COBMECTHO C IIEAaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIUIOTHI B
npolieccax TeIoNnepeaayy Py IUIABJIEHUN U KPUCTAIUIN3aLUH, UCTIADEHUH W KOHIEHCALlUH.

AHanu3 mpu MOMOIIHM Ielarora ¢ Onopoi Ha JUIAKTUYECKUH MaTepHuas CUTyalldi NMPaKTHIECKOTO
NPUMEHEHUS SBJICHUI IUIABJIEHWA W KPHUCTAIIM3AaLlMM, HAIpUMeEp, IIONyYEeHHE CBEPXYUCTBIX
MaTepHajIoB, CONEBas IpenKa u JIp.

Amnanus IIpyu IOMOIIM IeJiarora paGOTLI u O61)HCHCHI/Ie TMpyUHIKUIIa I[Gf[CTBI/I)I TCIJIOBOI'O JABUTATCIIA.
Brruncnenue koiauuecTBa TCTIJIOThI, BBIACIIAIOIICTOCA MPHU CrOPpaHUN PA3JIMYHBIX BUJIOB TOIUIMBA, U
KIIJI nBuratens.
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memnepamypboi.

2.Habmronenue M3MEHEHHS BHYTpCHHEH
SHEPTHH TEeNa B PE3yJbTaTe TeIulonepeaadun
1 pabOTHI BHEITHHUX CHII.

3. UccrenoBanue siBiieHHs TEINIOOOMEHA MU
CMEIIMBAHUU XOJIOHON U ropsiuel BOABIL.

4. Onpeoenenue Koauvecmaa menyomel,
NOYUeHHO20 B000U Npu Meniooomene ¢
HazpemviM MeManiudecKuM YUIUHOPOM.

5. UccnenoBanue mpoiecca ucnapeHus.

6. OnpenericHHEe OTHOCHTEIBHOM BIaXHOCTH
BO3.yXa.

7. Onpedenerue yOenbHOU Meniomvl NiA6AeHUs.
aoa.

OOcyXIeHne COBMECTHO C MEJaroroM 3KOJIOTHYECKWX IOCIECTBHI HCIIONB30BAHMS ABHUIaTENCH
BHYTPEHHETO CrOpaHus, TEIUIOBBIX M IHApouIeKkTpocTannii (MC — sKoiorusi, Xumus).

Paznen 7. daexkTpuyeckne 1 MAarTHUTHBIE siBJIeHHs (37 4)

DJIeKTpHYecKue
3apsiabl.
3apsiskeHHbIE
TeJIa M UX
B3aMMOJeHCTBUE
(79)

Onexmpusayus mei. JIBa poja dNEKTPHYECKUX
3apanoB. B3aumoneicTBUE 3apsUKEHHBIX — Tell.
3axon Kynona (3asucumocmas cunvl
83AUMOOCUCMBUA 3APAACEHHBIX e OM 8ETULUHD
3aps008 U pacCmoanusL Medicoy meaamu).

OnexTtpuueckoe  none.  Hanpsiowcénnocmo
anexmpuyeckozo nois. Ilpunyun cynepnosuyuu
neKmpudeckux — noneitl  (Ha  KA4ecmeeHHOM
ypogue).

Hocumenu INEKMPULECKUX 3aps008.
OnemenmapHulii 2NIeKMpUYecKul 3aps0.

Cmpoenue amoma. IIpOBOTHUKH N JANDIEKTPUKH.
3aKoH COXpaHEHUS IEKTPUIECKOTro 3apsia.
Jemoncmpayuu®
1. DnexTpuzanus Te.
2. lea poma DIEKTPUYECKUX 3apsSAOB H
B3aMMO/ICHCTBHE 3aPSHKEHHBIX TEI.
3. YeTpoiicTBO U IeiiCTBUE 3JEKTPOCKOIIA.
4. DnexTpocTaTHYecKasi HHAYKIUS.
5. 3aK0H coXpaHEHHS IMEKTPHUUECKUX 3aPII0B.
Jlabopamopnvie pabomot u onvimel.
1. OnbITEl IO HAOMIOJAEHUIO AJIEKTPU3ALNU Tel
MHAYKIMEN U IIPU COIPUKOCHOBEHUH.

Habnroxenue 3a mpoBeeHNEM OIBITOB TI0 3JIEKTPU3AIIUH Tl IPH CONPHUKOCHOBEHNH W MHIYKIHEH.
Habnronenne n oObSCHEHHE C OMOPOH Ha NUIAKTHYECKUN MaTephall B3aUMOICHCTBHUS OXHOMMEHHO
Y Pa3HOMMEHHO 3apPSKEHHBIX Tell.

OO0BscHEHHE MTPH TOMOIIX TIelarora MpHHINIIA TeHCTBHS 3JIEKTPOCKOIA.

OOBbsICHEHHE COBMECTHO C IEaroroM SIBJICHHN D3JICKTPH3ALMKM IMPH COIMPUKOCHOBEHUHM TEl U
WMHAYKIUEH ¢ UCTIONb30BaHUEM 3HAHHUI O HOCUTENSX DJIEKTPHUUECKUX 3apsiI0B B BEIIECTBE.
PacnoznaBanue ¥ OOBSICHEHHE IIO CXEME COBMECTHO C IIEJaroroM sIBJICHUN 3JICKTPHU3AIMU
B IIOBCEJIHEBHOM KU3HH.

HaOnronenue u OOBSICHEHHE C OMOPOM HA TEXHOJOTHMYCCKYH) KapTy OIBITOB, HJUTIOCTPUPYIOIIHX
3aKOH COXPAaHEHHUS DIIEKTPUUYECKOr0 3apsa.

HabnrogeHne onpITOB 1O MOJSTUPOBAHHIO CHIIOBBIX JIMHUHN JIEKTPUICCKOTO MOJIS.

HccnenoBanue mox pykoBOACTBOM Iefarora ACMCTBUSI AJIEKTPUUYECKOrO MOJsS HAa MPOBOAHUKH U
JIUBJIEKTPUKU
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ITocTosiHHBIH
JIeKTPHYeCKHU i
Tok (17 u)

ONeKTpUYecKHii TOK. Ycrosusa cywecmeosanust
anexmpuyeckozo moxa. VICTOUHUKH IOCTOSHHOTO
ToKa. J[efiCTBUS 3IIEKTPHUECKOro TOKa (TEIIOBOE,
XMMHUYECKOE, MarHUTHOE). DIeKmpuuecKuil mox
8 HCUOKOCHAX U 2A3AX.

PaGora ¥ MOIIHOCTH 3MEKTPUYECKOTO TOKA.
3axon [ocoyna—/lenya. Snekmpuyeckue yenu u
nompeoumenu 31eKmpu4eckol dHepeul 8 Oblmy.
Onexrprdaeckas 1ens. Cuia Toka. DIeKTpUIecKoe
HanpsokeHue.  CoNnpoTHBIEHHE  IIPOBOAHUKA.
Yoenvnoe conpomusnenue gewyecmea. 3axon Oma

s yyactka mend. llociemoBaTenbHOe U
napajjienbHoe COEIMHCHIE MPOBOTHHKOB.
Kopomxkoe 3amvikanue.

Jemoncmpayuu®

1. I[IpoBOAHUKH U TUIIICKTPUKH.

2. MonenupoBanue CHJIOBBIX JIMHAI

ANEKTPHIECKOTO TTOJIS.

. IcTOYHMKY TTOCTOSSTHHOTO TOKA.

. JIeicTBUSI 2TEKTPUUECKOT O TOKA.

. DIEKTPUIECKUH TOK B KUIKOCTH.

. I'a30Bblil pa3psn.

. I3mepenne cuitbl TOKa aMIepMETPOM.

. I3Mepenne 3IeKTpUYECKOro HaIpsKEHUS

BOJIBTMETPOM.

9. Peocrat n Mara3uH COIPOTHBIICHHH.

Jlabopamopnvie pabomot u onvimel.

1. HccnenoBaHue AEUCTBUS BIEKTPUUECKOTO
TOJISE Ha TIPOBO/THUKH U JIUDJIEKTPUKH.

2. CoOopka ¥ rmpoBepKa padOoThI IMEKTPUIECKON
LENH ITOCTOSTHHOT'O TOKA.

3. V3mepeHue u peryaupoBaHue CHIIBI TOKA.

O ~NO Ol W

4. UV3mepenue u perynupoBaHue
HaIpsDKeHUSI.

5. Hccredosanue 3asucumocmu cunbl moxa,
uoywezo uepes pesucmop, om

CONPOMUBTIEHUS PE3UCTOPA U HANPSIICEHUSL.
6. Onwvimol, demoHcmpupylowue 3a6UCUMOCHLL
INEKMPUUECKO20 CONPOMUBTIEHUS.
NpOBOOHUKA Om e20 ONuHbl, NAOWAOU

HabnrogeHue pa3mUyYHBIX BHIOB JCHCTBUS JJICKTPUYECKOTO TOKA M OOHAPY)KEHHUE COBMECTHO C
MeAaroroM 3TUX BUIIOB IEUCTBHUS B TOBCEIHEBHOM KU3HU.

COopka 1o cxeMe U HCIBITaHHe T10]] KOHTPOJIEM TeIarora IEKTPHICSCKOH eI ITOCTOSHHOTO TOKA.
Habnronenue 3a neMOHCTpanuei H3MEPEHHS CIITBI TOKA aMIIEPMETPOM.

Habnronenue 3a neMoHCTpanuei H3MEPEHUS SIEKTPUIECKOTO HATIPSHKECHUS BOITBTMETPOM.
IIpoBeneHue W OOBSCHEHHWE MPH TMOMOIIM YYHUTENS OIBITOB, JEMOHCTPHPYIONINX 3aBUCHMOCTD
3IEKTPUYECKOT0 CONPOTUBIICHUS MPOBOIHUKA OT €0 UIMHBI, IUIOMIATN IOIEPEYHOr0 CEYCHUS U
MaTepuaia.

Habnrogenne 3a jaeMOHCTpaIMel HMCCIeIOBaHUS 3aBHCHMOCTH CHIIBI TOKA, MPOTEKAIOMIEro depe3
PE3UCTOp, OT COMPOTUBICHHUS PE3UCTOPA M HATIPSHKEHUS Ha PE3UCTOPE.

ba3zoBrie MPEACTABJICHUA O IIpaBUJIaX CIIOXKCHUSA HaHpﬂ)KeHI/Iﬁ IpH 1OCJI€A0BATCIIbHOM COCANMHCHUN
JIBYX PE3UCTOPOB.

ba3oBsie npeacTaBieHus 0 NpaBMiIax s CUIBI TOKA NP NapaieIbHOM COETUHEHUH PE3UCTOPOB.
HaGmonenue peMoHCTpanuM Iiejarora O CHTyalUsX IIOCIEJOBATEIbHOIO M IapajuielIbHOro
COEJIMHEHUS POBOTHUKOB B JJOMAIITHUX DIIEKTPUUECKUX CETSIX.

Pemienne TUMOBBIX pacyE€THBIX 3a7a4y B 1—2 nelcTBUS € ONMOpPOH Ha ajaroput™, NpeaBaApPUTEILHO
pa3o0paHHBI COBMECTHO C IIENaroroM ¢ HCHONBb30BaHWEM 3akoHa Oma u ¢Gopmyn pacyéra
JJIEKTPHYECKOTO0  COTPOTHBICHUS TP MOCIEIOBATEIIFHOM H  TAPaUICIbHOM COCTUHCHHUU
TIPOBOTHHKOB.

OmnpeneneHre C OMOpPOH Ha TEXHOJIOTHMYECKYIO KapTy IIOJ PYKOBOJICTBOM Iiemarora paOoOTHI
JIEKTPHIECKOTO TOKA, IPOTEKAIOIIETO Yepe3 Pe3nCTop.

OmnpeneneHre ¢ OMOPOl Ha TEXHONOTWYECKYIO0 KapTy IO PYKOBOJACTBOM IIEarora MOIIHOCTH
AIIEKTPUIECKOTO TOKa, BBIJICISIEMOM Ha pe3nucTope.
Habmronenue 3a nccienoBaHreM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HANpPsDKEHUS Ha HEH.
OmnpeneneHre C OMOpOH Ha TEXHOIOTMYECKYI0 KapTy mox pykoBoxcTBoM memarora KIIJ]
HarpeBaTes.

Habmronenue 3a uccienoBanreM npeodpa3oBaHus SHEPTUH IIPH OTbEME TPpy3a dJIEKTPOIBUTATEIIEM.
OObsicHEHHE TI0CIIe PAacCYXKJEHUsI C IIeJaroroM W COCTaBJICHWE IUIaHA-KOHCIIEKTa YCTPOKWCTBA M
MIPUHIIMIA JSHCTBUS JOMAITHUX JJIEKTPOHArpEBATENbHBIX TPUOOPOB.

OOBsicHEHHE TTOCIIe PACCYXK/ICHUS C MEIaroroM M COCTaBJICHNE TUIaHA-KOHCTIEKTa MPUYMH KOPOTKOT'O
3aMbIKaHUA U IPUHLUIA JEUCTBUS TUIABKUX MIPEAOXpaHUTENEH.

Pemenne TUMOBBIX pacyE€THBIX 3a7a4y B 1—2 nelCTBUS C OMOpPOM Ha alropuT™, NpPeJBAPUTEILHO
pa300paHHEIH COBMECTHO C IEIarOroM C HCITONb30BaHUEM 3aKoHa J[xoyni—JleHna.

HabnroneHne BO3HUKHOBEHUS 3JIEKTPUIECKOTO TOKA B JKHIKOCTH.
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NONEPeuH020 ceyeHus: U Mamepuad.

7. Ilpoeepka npaguna crodiceHuss HanpANceHull
npu noCie008amesbHOM COeOUHEHUU O08YX
pe3uUCmopos.

8. Ilposepxa npasunra Oas cuibl moka npu
napaierbHoM coeOUHenuld pe3ucmopos.

9. Omnpenenenue pabOTBl  DICKTPUUECKOTO
TOKa, HAYIIETO Yepe3 PE3UCTOp.

10. OnpeziesieHne MOIIHOCTH AJICKTPUYECKOTO
TOKA, BBIJIEJIIEMON Ha PE3UCTOPE.

11. UccnenoBanue 3aBUCHMOCTH CHIJIBI TOKa,
WYLIETO Yepe3 JIAMIIOUKY, OT HalpsDKeHUs
Ha HEW.

12. Onpeoenenue KII/] nacpesamens.
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MarnuTHble
siBJIeHUd (6 1)

ITocrosinubie MarHuTHL. B3auMmonelictue
MOCTOSIHHBIX MAarHUTOB. MaeHumHoe noie.
Maenummnoe none 3emau u e2o 3Hauerue O
arcusnu Ha 3emae. Onvim Opcmeoda. Maznummnoe
none snekmpuyeckoeo moxa. Ilpumenenue
2NEKMPOMASHUMO8G 8 mexHuKe. [leticmsue
MAZHUMHO2O0 NOJIA HA NPOBOOHUK C MOKOM.
Dnexmpoosuzamens NOCMOAHHO20 MOKA.
Hcnonvsosanue snexkmpoosucamernetl 8
MeXHUYecKux yCmpoucmeax u Ha mparcnopme.
ﬂemoucmpauuuz
1. BzauMoneiicTBHE TOCTOSTHHBIX MATHUTOB.
2. MopenupoBanue HEBO3MOXKHOCTH
pa3ziereHns MOoMI0COB MarHUTA.
3. MoaenupoBanue MarHUTHBIX
MOCTOSTHHBIX MarHUTOB.
4. OmbIT DpcTena.
5. MarauTtHOE TI0JI€ TOKA. DIIEKTPOMArHHT.
6. JleficTBre MarHUTHOT'O TIOJISI HA TIPOBOIHHK C
TOKOM.
7. DNeKTpoABUraTelb MIOCTOSTHHOTO TOKA.
Jlabopamopnvie padomut u onvimol.
1. HccnenoBanue MarHUTHOTO
B3aMMO/ICHCTBHS ITOCTOSHHBIX MarHUTOB.

noneun

2. Usyuenue MAarHUTHOTO TI0JISt
MOCTOSIHHBIX MATHUTOB TIPH MX O0BbEIUHEHUH U
pasleiIeHn .

3. HUccnenosanue EUCTBUS

3IEKTPUYECKOI0 TOKAa HA MaTHUTHYIO CTPEIIKY.
4. OnbIThI, JIEMOHCTPUPYIOIINE
3aBHCUMOCTb CHJIBI B3aUMOJEHCTBUS KaTYIIKH
C TOKOM M MarHuTa OT CHJIBl TOKa H
HANpaBJIECHUS TOKA B KaTYyIIKe.

5. U3yueHme neWcTBHS MarHUTHOTO IIOJIS
HA MPOBOJHUK C TOKOM.

6.  Koucmpyuposanue u usyyenue pabomoi
INEKMPOOBULAMENSL.

7.  Wsmepenme KIIJI smexTponBUTATENEHON
YCTaHOBKH.

HccnenoBanue noa pykoBOJACTBOM I€jarora MarHUTHOI'O B3aUMOJIEHCTBUS TOCTOSHHBIX MarHUTOB.
M3ydenne ¢ onopoil Ha TEXHOMOTHYECKYIO KapTy O] PyKOBOJICTBOM Ilearora MarHUTHOIO MO
MOCTOSIHHBIX MarHUTOB TIPH UX OOBEANHEHUH U pa3/ICICHHN.

HaOGmonenne 3a mpoBeieHUEM OTBITOB MO BU3YaJIH3alluH MOl TOCTOSHHBIX MarHUTOB.

W3ydenne nox pykoBOACTBOM IEAArora sIBJICHUS] HAMarHUYMBAaHUS BEIIECTBA.

HccnenoBanne COBMECTHO C MENArOroM AeHCTBUS IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.
HaOmionenne 3a mpoBeIEHUEM OIBITOB, EMOHCTPHUPYIOMINX 3aBHCHMOCTh CHJIBI B3aUMOJACHCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CHJIbI U HANIPABIIEHHS TOKA B KATYIIIKE.

AHanu3 TpHW TOMONIM MEJAarora CHUTyaluid NPaKTHYECKOro IPHMEHEHHUsS 3JIEKTPOMArHuTOB (B
OBITOBBIX TEXHUUECKHUX YCTPOWCTBAX, IPOMBIIIIIEHHOCTH, MEIUIIMHE).

N3yuenne c omopoil Ha TEXHOJIOTHYECKYIO KapTy IIOJ PYKOBOJCTBOM Iieiarora JIeWCTBUS
MAarduTHOTIO ITOJIA Ha IMPOBOJHUK C TOKOM.

N3ydenue ¢ ornopoi Ha JUAAKTUYECKUM MaTepyall IEHCTBUS JIEKTPOABUIaTEINS.

N3mepenne copmectHO ¢ negaroroM KIIJI anexTpoaBUraTenbHOM yCTaHOBKH.

bazoBbie mpejcraBiieHHs O Pa3IMYHBIX NMPUMEHEHMSX 3JIEKTpOABUTaTedeld (TpaHCIOPT, OBITOBBIE
yCTpoiicTBa u Ip.).
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DJIEeKTPOMATHUT
Hasi HHAYKIUS
(4 9)

Onvimoi @apaoes. AHenenue
anexmpomachumnou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi noJy4enus

neKmpuyeckol 9Hepeuu. DIEKTPOCTAHLUU Ha
BO300HOBJISICMBIX HICTOYHIKAX YHEPTUH,
Jemoncmpayuu®
1. UccnenoBaHue SIBICHUS 3JICKTPOMATHHTHOU
WHITYKIAH.
2. Onprter Dapanest.
3. 3aBHCHUMOCTh HaNpaBICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBHU €r0 BOZHUKHOBEHUSI.

4. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomot u onvimel.

1. OmpITBI 1O  WCCIENOBAHUIO  SBICHUSA
3JIEKTPOMArHUTHOM WHAYKLINU:
WCCIEAOBaHUE W3MEHEHMH 3HauyeHUs U
HanpaBJICHUA MHAYKIIMOHHOI'O TOKaA.

HpOBeI[eHI/Ie COBMCCTHO C IICAAaroroM OIIbITOB IIO HCCICOOBAHHIO SBJICHUA SHCKTpOMaFHHTHOﬁ
WHAYKIUU: UCCIICAOBAaHUC M3MEHEHUH 3HAYCHUS U HanpaBJICHUA UHAYKIITUOHHOI'O TOKa

PesepBHoe Bpems (3 1)
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9 KJIACC (102 1)

TemaTnvecknii OcHoOBHOe coepKaHHe OcHOBHbIE BU/IBI 1€SIT€JILHOCTH YUALIMXCS
0J10K, TeMa (Ha ypoBHe y4eOHBIX JAeiicTBHIT)
Pasznen 8. Mexanuuyeckue siBjienns (40 1)
MexaHu4eckoe Mexann4yeckoe [IBIDKEHHE. MarepuanbHas | AHaJIW3 ¢ IOMOIIBIO MEeAarora U 00CYXIeHHE Pa3TUYHBIX IPHMEPOB MEXaHIMUYECKOT'O IBIKCHHUS.
JIBUKeHUE touka. Cucrema otcuéra. OrTHOCHUTENBHOCTH | OOCYXKIEHHE COBMECTHO C IIEIaroroM IpaHuIl IPUMEHHUMOCTH MOJETH «MaTepHaibHas TOUKa.
U CIOCO0bI ero MEXaHHYeCKOro  JBWKeHHs.  PaBHomepHoe | Onmcanue 1mocie OOCY)KIEHHS C IelaroroM MEXaHWYeCKOro ABWKEHHs Pa3IMYHbIMHU CIOCOOaMU
onucanus (10 4) | npsMonuueitHoe nBwxkeHue. Hepasnomepnoe | (ypaBHeHHe, Tabnuia, rpaduk).
npsamonunetinoe  Osudicenue.  CpemHsisi  u | AHaIM3 TIOA PYKOBOJACTBOM IleJjarora JKM3HEHHBIX CHUTyallMld, B KOTOPBIX IIPOSIBIISETCS
M2HOBEHHAs CKOpOCMb mena npu | OTHOCHUTEILHOCTh MEXaHUYECKOTO JIBIKCHUSI.
HepagHOMEPHOM OBUINCEHUU. HaGumoenne MexaHn4ecKoro JIBMKEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TEN OTCUETa.
Yckopenue. Pasnoycrkopennoe | CpaBHEHHWE ITyTeH U TPAGKTOPHUI ABMKEHUS C OMOPOH HA TEXHOJIOIMYECKYIO KapTy I0J] PYKOBOJICTBOM
npAMONUHElHOe osuoicerue. CBoboziHOE | Tearora OJHOTO M TOTO JK€ TEJIa OTHOCHTEIBHO PA3HBIX TN OTCUETA.

nmanenue. Onvimol I anunes.

Pagnomepnoe oOsudicenue no oxpyscrocmu.
Iepuoo u uacmoma obpawenus. Jluneunas u
yenogas ckopocmu. Llenmpocmpemumensroe
VCKOpeHue.

Hemoncmpayuu

1. HaGmronenne MeEXaHUYECKOTO IBIKEHUS
Tena OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHEe  TyTed U TpaeKTOpUH
JIBIDKEHHMST OJHOTO W TOTO JKE Tela
OTHOCHUTENLHO Pa3HbIX TeN OTCUéTa.

3. I3mMepeHne  CKOPOCTM U YCKOPEHUS
MPSIMOJTUHEHHOTO JIBHOKCHUSL.

4. UccnenoBaHue
PaBHOYCKOPEHHOTO JIBHKCHUS.

5. HaGmronenue JIBVKEHUS
OKPY>KHOCTH.

6. HaGmroneHne MeXaHUYECKMX — SIBJICHHMIA,
MPOUCXOIIIIAX B  CHCTeME  OTcuéra
«Temexxka» mpum €€ paBHOMEpPHOM U
YCKOPEHHOM  JIBIKCHHH  OTHOCHUTENBHO
KaOMHeTa (PH3HUKH.

IMPU3HAKOB

TCIa 10

AHanu3 ¢ TOMOIIBIO Iefarora TekcTa ['ammnes 00 OTHOCHTENEHOCTH IBIKCHUST; BBITOTHEHHE 3aJaHUH
10 TEKCTY (CMBICIIOBOE UTCHUE).

[Ipocrefimme BeMUCIEHUS MO 00pa3lly CpemHeH CKOPOCTH CKOJMBKEHHS OpycKa WM ABIKCHUS
mapuKa 110 HaKJIOHHON TTOCKOCTH.

AHanu3 u 00CyXIeHHE C OMOPOH Ha TEXHOJIOTHUECKYIO KapTy IO PYKOBOICTBOM Iearora crocotos
MPHOIIKEHHOTO OIPEICIICHUSI MTHOBEHHON CKOPOCTH.

OmnpeneneHne ToCiHe PacCy)KICHHS C IEAaroroM II0 CXeME CKOPOCTH PaBHOMEPHOTO IBHKCHUS
(1rapuka B )KMIKOCTH, MOJIETH 3JIEKTPUIECKOr0 aBTOMOOWIIS U T. II.).

OmnpezeneHne COBMECTHO C II€AAaroroM IyTH, MPOWIACHHOrO 3a JaHHBIA NMPOMEXKYTOK BpPEMEHH, U
CKOPOCTH Tella 10 rpaduKy 3aBUCHMOCTH ITyTH PABHOMEPHOT'O IBHXKECHUSI OT BPEMEHHU.
HavanbHele mnpexncTaBieHWe O NpPUHOMIAX AEHCTBUST NPUOOPOB, HM3MEPSIOLINX
(ciuIoMeTpOoB).

[pocreiimme BhIYMCIEHHUST O 00pa3lly MYTH WM CKOPOCTH ITIPH PaBHOYCKOPEHHOM MNPSMOJIMHEHHOM
JIBIDKCHUH TEIa.

OmnpezeneHne COBMECTHO C IIEAroroM MPOHIEHHOIO ITyTH U YCKOPEHHUS JIBIDKEHUS Tella 10 rpaduKy
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO IPSMOIMHEHHOTO IBIDKCHHS Tella OT BPEMCHH.
Omnpeznenenne C TOMONIBIO II€AArora YCKOPEHMS Teida IPH PaBHOYCKOPEHHOM JBIDKEHHH TI0
HAKJIOHHOH ITOCKOCTH.

M3MmepeHne 1Mo cxeMmerocie pacCyKISHHs C IeJaroroM Iepruofia W YacTOTHl OOpaIIeHHs Teia Io
OKPY>KHOCTH.

OmnpeneneHre HaXOXACHUS TOA PYKOBOJACTBOM IIeflarora CKOPOCTH PAaBHOMEPHOTO ABIKCHHS Tela
10 OKPY>KHOCTH.

CKOPOCTh
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Jlabopamopnvie padomut u onvimol.

1. Koncmpyuposanue mpakma 0na pazeona u
oanvHeliue20 PasHOMEPHO20  OBUIICEHUS
WApUKa U meaedicKu.

2. Onpenenenue cpenHer CKOpOCTH
CKONBXEHUST OpycKa WIM  JIBIDKCHHUSA
IIapUKa 110 HAKJIOHHOM IUIOCKOCTH.

3. Ompeziesienne  ycKOpeHHsi  Tena  IpHU
PaBHOYCKOPEHHOM JBYKEHUH o
HAKJIOHHOH INIOCKOCTH.

4. VccnenoBanne 3aBUCHMOCTH IYTH  OT

BpEMEHHU npu PaBHOYCKOPEHHOM
JBIKECHUH 0€3 HayaJIbHOW CKOPOCTH.

5. Ilpogepka eunomesul: ecau npu
PABHOYCKOPEHHOM ogudiceHUU bes
HAYANbHOU CKOPOCMU NYMU OMHOCAMCA
KaKk — psAa0  HeuémuulX  uucer, Mo
coomeemcmayrnuue RPOMENCYMKU

6peMenHu 00UHAKOBI.

Pemrenne THIIOBBIX pacu€THBIX 3amad B |—2 mecTBHS ¢ OMOpPOH HA aNrOpUTM, MPEABAPUTEIHHO
pa3oOpaHHBI COBMECTHO C TEJaroroM Ha OIpenelieHHe KHHEMATHUECKHX XapaKTEPUCTHK
MEXaHWYIECKOTO IBM)KEHHS Pa3INIHBIX BU/IOB.

Pacrio3naBanue n npuOImKEHHOE OMMCaHUE MO 00pasIy Mmocie 0OCYKACHHUS C MEAaroroM pasIndHbIX
BUJIOB MEXaHMWYECKOTO JBIKEHHSA B TPHUPOAC M TEXHHKE (Ha MPUMEpax CBOOOMHO MaJaroluX Tell,
JBIDKEHUS )KUBOTHBIX, HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEACTB U JIP.).

B3aumoneiicrBue
Ted (20 )

IlepBriii 3akoH HbroToHa. Bropoil 3axoH
Herotona. Tperuit 3akon Herotona. [lpunyun
CYnepnosuyuL Cui.

Cuna ynpyeocmu. 3axon I yka. Cuna mpenus.
CUNA MPEHUsT CKONbIICEHUSL, CUNA MPEHUsL NOKOS,
opyaue 6u0bl Mpenusi.

Cuna TsDKECTH M 3aKOH  BCEMHPHOTO
TSATOTEHHS. Y CKOpPEHHE CBOOOIHOrO MaJeHUs.
Heuowcenue nnanem eoxpye Coanya (MC).
Ilepeas xocmuueckasn ckopocme. Hesecomocmo
U nepezpysKu.

PaBHOBecue MaTepuaIbHOU TOYKH.
Abcomomuno  meépooe  meno.  Pasuogecue
meépoozo  mena ¢  3AKPEenIEHHOU  OCbIO

spawerusi. MOMEHT CUIIBL. [Jenmp msocecmu.
JHemoncmpayuu
1. 3aBHCHIMOCTDP YCKOpEHHS Tella OT MAacChI
TeJa U ACHCTBYIOLIEH HA HErO CHUJIBI.
2. HabGnromenue  paBeHCTBA  CHUI
B3aUMOJICHCTBUHU TEJ.
3. 3meHeHne Beca Tena NpPH YCKOPEHHOM

pu

Habnronenne u obcykaeHre COBMECTHO C II€AaroroM OIBITOB C JBIDKEHHEM Tella MPH YMEHBIICHUHN
BIIMSIHUS IPYTHX TEJI, IPEISITCTBYIOIIUX ABIDKEHHIO.

AHann3 mo cxeMme IOCNe PacCy)KIeHHs C IeJaroroM TeKcTa lamuies ¢ ONMCaHWEeM MBICICHHOTO
OKCIICPUMCEHTA, O6OCHOBI)IBaIOI_HeFO 3aKOH WHEPUUU; BBITTOJIHCHUEC 3a;[aH1/1171 0 TCKCTY (CMI)ICJ'IOBOe
YTEHHE).

O6cyxaeHre o pyKOBOACTBOM IeJjarora BO3MOKHOCTH BBITIONTHEHHUS 3aKOHA MHEPLUHU B Pa3IUIHbIX
CUCTEMAX OTCYETA.

HaGmonenne u oOCyXIeHHUE COBMECTHO C I€IAaroroM MEXaHMYECKUX SIBICHHWH, NMPOUCXOJLINX B
cucremMe orcuéra «Temexxka» npu e€ paBHO-MEPHOM U YCKOPEHHOM JBWKEHHH OTHOCHTENIBHO
KabuHeTa QU3NKH.

JleficTBus ¢ BEKTOpaMH CHII: BBITTOJHEHHE 3a/IlaHHH 110 CIIOKEHHIO ¥ BEIYMTAHUIO BEKTOPOB.
Habnromenne 3a TpOBEACHHWEM ONBITOB, EMOHCTPUPYIOIINX 33aBHCHMOCTh YCKOPEHHS Tella OT
TIPUJIOKCHHONW K HEMY CHJIBI Ml MacChl TeJla.

AHanu3 1 00BSICHEHHE C OIIOPOH Ha TEXHOJIOTHIECKYIO KapTy IO/ PYKOBOJICTBOM TEeIarora siBJICHUHN C
HCTIOTF30BaHUEM BTOPOTO 3akoHa HproTOHA.

Pemenne THMOBBIX pacdETHBIX 3agad B |—2 MEHCTBUS ¢ OMOpOH Ha alrOpHTM, MpPEABApUTEIHHO
pa300paHHBINl COBMECTHO C IEJaroroM C HCIONB30BaHHMEM BTOPOTo 3akoHa HproTOHa u mpaBmia
CIIO’KEHUSI CHIL

OmnpeneneHre COBMECTHO € IMEJaroroM k€CTKOCTH HPY>KUHBIL.

AHanu3 cuTyanuil ¢ omopoil Ha TEXHOJIOTMYECKYIO0 KapTy IOJ PYKOBOACTBOM II€arora, B KOTOPBIX
HAOJIFOIAIOTCS YIpyrue AeQopMaIiiy, U uX 00bICHEHHE C UCIIOIb30BaHUEM 3aKkoHa [ 'yka.
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JIBYDKCHUH.
JlabopaTopHble padoThI M ONBITHI.
1. VlccnenoBaHne 3aBUCHMOCTH CHIIBI TPEHHS

CKONIBKEHHSI  OT  CHIIBI  HOPMAJIBHOTO
JIaBJICHUSL.
2. Onpeneneane ko3 dUIMEHTAa  TPEHUS
CKOJIBXXCHUSI.

3. Onpezernenne KECTKOCTH TPYKHUHBI.

Pemenne TMNOBBIX pacu€THBIX 3a7ay B 1—2 JeMCTBHS C ONMOPOM Ha aNropUTM, NPEABAPUTENBHO
pa300paHHBIN COBMECTHO C IEIaroroM ¢ UCIOIh30BaHNEM 3aKoHa ['yKa.

HccenenoBanue npy NOMOIIM N1EJArora 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMaJIbHOIO
nmasiieHus. CoBMecTHOE 00CYXIIEHHE pe3yIbTaTOB MCCICIOBAHMS.

Omnpenenenre Mo KOHTPOJIEM IeIarora ¢ Onopoi Ha KOHCIIEKT K03 uitnenTa TpeHUsT CKOMBKESHNUS.
M3mepenue ¢ MOMOILIBIO NIEAArora CUilbl TPEHUS OKOSL.

Penienne TUMOBBIX pacdyE€THBIX 3amad B |—2 AEHCTBUS C OMOPOW HA alIrOPUTM, MPEIBAPUTEIHHO
pa300paHHbIN COBMECTHO C MEAaroroM ¢ UCIOIb30BaHUEM (DOPMYJIBI JJIs CHJIBI TPEHHS CKOJIBKCHHS.
AHanu3 1Mo cxeMme IOCIe PacCyXJIeHUs Iefarora O JABM)KEHHH Tell TOJBKO TMOJ JEWCTBUEM CHIIBI
TAKECTH — CBOOOIHOTO HaJcHUs.
OOBsCHEHHUE TIO/T PYKOBOJICTBOM TIE/Iarora He3aBUCHUMOCTH YCKOPEHUSI CBOOOHOTO MaJICHUS OT MAaCChI
Tena.

OueHka COBMECTHO C IMEAaroroM BEIWYHUHBI CHJIBI TSATOTEHUS, NEHCTBYIOLIEH MEXAYy IBYMS TelaMu
(st pa3HBIX Macce).

AHanu3 ¢ Omopod Ha MUIAKTUYECKHH MaTephall JBW)KCHUS HEOCCHBIX TEl IOJ| NEHCTBHEM CHIIBI
TATOTECHUS (C UCIIONB30BaHUEM JONOTHUTEIFHBIX HCTOYHUKOB MH(OpMAITUT).

PemreHne THMOBBIX pacdETHBIX 3agad B |—2 NEHCTBUS C OMOPOH Ha alTOPHTM, MpPEABApUTEIHHO
pa300paHHbIN COBMECTHO C TIEIaroroM C HCIOIh30BAHUEM 3aKOHA BCEMHUPHOTO TATOTCHUS U ()OPMYIIBI
JUIsl pacuéra CUJIbl TSKECTH.

Habnromenne wm oOcyxaeHne C TIOMOIIBIO IIeAarora ONBITOB 10 HM3MEHEHHIO Beca Tena
IIPY YCKOPEHHOM JBUKEHUM.

AHanu3 ¢ MOMOIIKIO MeAarora yCIoBHil BOSHUKHOBEHHS HEBECOMOCTH U TIEPETPY3KH.

Penienne TUMOBBIX pacdyE€THBIX 3amad B |—2 AEWCTBUS C OMOPOW HA alIrOpUTM, MPEIBAPUTEIHLHO
pa300paHHbIN COBMECTHO C MEaroroM Ha ONpe/eeHue Beca Tella B Pa3IMYHbIX YCIOBHUSX.

AHanu3 ¢ Omopoil Ha TEXHOJOTHYECKYI0 KapTy MO/ PYKOBOJCTBOM Tearora Cui, JEHCTBYIOIUX Ha
TeJIO, IOKOSAIIEECs Ha OIopeE.

Ormpenenenye ¢ TOMOILBIO MEJArora LEHTPa TSHKECTH Pa3INYHbIX Tell.
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3aKoHbBI
COXpaHeHHs
(10 9)

Wmnynsc  Tema.  HMzmenenue — umnyavca.
Hmnynve cunvi. 3aKOH COXpaHEHHS] MMILYIIbCA.
PeaktuBHOE nBmwxenne (MC).

Mexanmnueckas pabota ¥ MOIIHOCTE. PaboTta
CUI TSDKECTH, ympyeocmu, mpenus. Ces3b
onepeuu u pabomor. IloTeHIMampHAS >HEPTUSL
TeNa, IMOMHATOrO HaJ IOBEPXHOCTHIO 3EMIIH.
Tomenyuanvnas sHepeus CHcamou NPYHCUHBL.
Kunetnyeckas SHEPTHSL. Teopema 0
KUHemu4eckou 3Hepeuu. 3aKOH COXPaHEHHS
MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu
1. Tepemaya uMmmyibca MPHU B3aUMOJCHCTBUU

TelL

2. TlpeobpazoBanus
B3aMMO/ICHICTBUH TEI.

3. CoxpaHeHHe WMITyIbCa MPH HEYIPYTOM
B3aUMOJIENCTBUM.

4. CoxpaHeHHE HMITylIbca MpHU aOCOMIOTHO
YIPYTroM B3aUMOAEHCTBUU.

5. HaGnromeHne peakTHBHOTO JBUKCHMSL.

6. CoxpaHeHHE MEXaHUYECKOW JHEPTrUU MpH
CBOOOTHOM IMaICHUH.

7. CoxpaHEHHE MEXaHUYECKOW JHEPruu MpH
JBMKCHUU TEJ1a MO I[eﬁCTBHeM TMIPY>KUHBI.

Jlabopamopnsie padomut u onvimel.

1. OnpenencHue pabOTHI CHIBI TPEHUSA MPH
paBHOMEPHOM  IIBIDKCHHHM  Tela IO
TOPHU30HTAIBHON TOBEPXHOCTH.

2. Ompexaencaue pabOTHI CHIIBI YIPYTOCTH MIPH
noapéMe rpy3a C HCIIOJIb30BAHUEM
HETIOABIYKHOTO M TIOJIBIXKHOTO OJIOKOB.

3. U3ydenme 3akoHa COXpaHEHHS YHEPTUU.

OHCPrun npu

HabGmonenue u odcyx/1eHre ¢ TOMOIIBIO TIearora OMbITOB, IEMOHCTPUPYIOIINX Tepeaady UMITyIbca
IIPY B3aMMOZACHCTBUH TeJ, 3aKOH COXPAHEHHS HMMITylIbca NPH aOCOMIOTHO YNPYTOM M HEYIPYroM
B3aMMOJIENCTBUH TEIl.

HaOGmonenne neMoHCTpanuy Tefarora CUTyaliidi B OKPY)KAIOIIEH JKU3HM C MCIOIB30BAHHEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

PacniozHaBaHue C OMOpPOl Ha TEXHONOTMYECKYIO KapTy IIOA PYKOBOACTBOM IENArora sBJICHUS
PEaKTUBHOTO JABIKEHHS B nipupoze u TexHuke (MC — Guonorus).

IIpuMeHeHnEe COBMECTHO C IIEaroroM 3aKOHa COXPAaHEHMs MMILyJbca i1 pacdéra pe3yJibTaToB
B3aMMOJICHCTBUSA Tel (Ha MpUMepax HEyNpYyroro B3aUMOACWUCTBHS, YIPYIOro LEHTPAIbHOTO
B3aMMO-ACHCTBHS IBYX OAMHAKOBBIX TEJl, OJHO U3 KOTOPHIX HEMOA-BIKHO).

Pemenne THUMOBBIX pacd€THBIX 3agad B 2—3 JEHCTBUSA C ONOPOI Ha alrOpUTM, MpeaBapUTEIbHO
pa300paHHbBIIl COBMECTHO C MEIArOroM C KCITOJIb30BaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCa.
OmnpeneneHne ¢ OMOpoi HA IUIAKTHYECKHH MaTepHuan paboThl CHIIBI YIIPYTOCTH NpH NOABEME Ipy3a
C UCIIONIb30BAaHMEM HEIOABIKHOTO ¥ TIOJBHKHOTO OJIOKOB.

H3MepeHue cOBMECTHO € IeJaroroM MOIIHOCTH.

W3mepenue ¢ MoMOIIbIo Ie1arora MoTeHINaIbHOW YHEPTHHU YIIPYTro 1e(OpMUPOBAHHON IPYKHUHBI.
H3MepeHne coBMECTHO C ME€JaroroM KHHETUYECKON SHEPTHUHU TeJA 0 [JUIMHE TOPMO3HOI'O ITyTH.
HaOmionenne 3a IKCIIEpUMEHTAIbHBIM CPaBHEHHEM H3MEHEHUS TMOTEHIMAIBHOM W KHWHETHYECKOH
SHEpPrui Tena Npu ABMKEHUU 110 HAKIIOHHOW IUIOCKOCTH.

Habnromenne 3a 3KCIiepUMEHTaIHHON MPOBEPKOHW 3aKOHA COXPAHEHUS MEXaHMYECKOW IHEPTrUu IpHU
CBOOOIHOM MaICHUH.

IIpumeHeHre Ha HadaabHOM YPOBHE, C ONOPOM Ha IUIAKTUYECKHII MaTepuasn 3aKOHa COXpaHEHUs
MEXaHUYECKOM SHEpIuu JJIs pacuéra NOTEHIUAIBHON U KUHETUYECKOW SHEprul Tena.

Pemienne TUMOBBIX pacdy€THBIX 3amad B |—2 AEWCTBUS C ONOpPOW HAa alIrOpUTM, MPEIBAPUTENHLHO
pa300paHHBINl COBMECTHO C IIEaroroM C WCIOJNB30BAaHHEM 3aKOHAa COXPAaHEHHS MEXaHHYEeCKOi
SHEpruu.
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Pa3znen 9. Mexannuyeckue Kojie6aHusi U BOJIHBI (15 1)

Mexannueckne
KoJieoanus (7 4)

KonebarensHoe  gpwxkenue.  OCHOBHBIE
XapaKTepUCTUKHN KoJieOaHWM: Mepuo]], 4acToTa,
aMIuIUTyaa. Mamemamuueckuil U RPYHCUHHBIL

masmuuku.  Ilpegpawenue  smepeuu  npu
KOebamenbHOM O8UNCEHUU.
3aryxatomue KoieOaHus. BbIHYXICHHbBIE
kosnebanus. Pezonanc.
Jemoncmpayuu®
1. HaGmronenne  komeOaHWii  Te€l  MOX
JCUCTBUEM  CHJIBI  TSOKECTH W CHIIBI
YIIPYTOCTH.
2. HabOnromenue xoneOaHuil rpy3a Ha HUTH U
Ha MPYKHHE.
3. HabmioieHre BBIHYXXICHHBIX KONeOaHUN U
pe3oHaHca.
Jlabopamopnvie padomut u onvimel.
1. OnpeneneHue  9acToTBl M IEpHOJA

KoJIeOaHNI MaTEMaTHIECKOr0 MasTHHKA.

2. OmpezneneHne  4acToTel W IIepuojla
KOJeOaHUi TPYKUHHOrO MasTHUKA (WId
AIIEKTPOHHAS JIEMOHCTPAIHS).

3. UccrienoBanne  3aBUCHMOCTH  IIEpPUOJA
KoJeOaHUi IMOJBELUICHHOIO K HUTH Tpy3a
OT JUTMHBI HUTH.

4. VccnenoBaHne  3aBUCHMOCTH  IIepUOJA
KoJeOaHWi MNpPYKHUHHOIO MasTHHKAa OT
MAaccChl rpysa (mmu ANIEKTPOHHAS
JIEMOHCTPAIIHS).

5. IIpoBepka HE3aBUCHMOCTH nepuoza
KoJieOaHuil rpy3a, MOJABCIICHHOTO K HHTH,
OT Macchl Ipy3a.

6. OTBITHI, IEMOHCTPUPYIONINE 3aBHCHMOCTh

nepuoaa KoseOaHui MIPY>KHHHOTO
MasTHHKAa OT MAacChl rpy3a U KECTKOCTH
NP Y>XHHBIL.

7. U3mepenue YCKOpEHUsI CBOOOIHOrO
MaJeHus (nmun AIIEKTPOHHASI
JIEMOHCTPAILINS).

Habnronenne konebanuii mMoa ACHCTBUEM CHII TSDKSCTH W YIPYTOCTH W OOHAPYKCHHE NMPU MTOMOIIA
neiarora moJJOOHbBIX KOJIeOaHUil B OKPYKAIOIIEM MHpE.

AHanu3 COBMECTHO C TMEAaroroM KoJeOaHWi Trpy3a HA HUTH U Ha mnpyxkwuHe. OnpenencHue Io
AITOPUTMY YaCTOTHI KOJIEOAHUH MaTEMaTHIECKOTO U PYKUHHOTO MasSTHIUKOB.

HabnroneHnne u 00bSICHEHHE € TIOMOIIBIO TIEAarora sSBJICHUS pe30HaHca.

HccnenoBanme ¢ omopod Ha aidrOpUTM, MpPEABAPUTEIHHO pa3oOpaHHBIA COBMECTHO C IIEAarorom,
3aBHCHMOCTH TIepro/ia KoJaeOaHmid MOJBEIMICHHOIO K HUTH TPy3a OT JUTHHBI HUTH.

IIpoBepka ¢ omopodl Ha TEXHOJOIMYECKYIO KapTy IIOJ PYKOBOJCTBOM I€Jarora HE3aBUCHUMOCTH
reprozia KojaeOaHmii Tpy3a, MOABEIMIEHHOr 0 K JICHTE, OT MacChl Tpy3a.

Habnroxenne u o0Cyx/1eHNe TIOA PYKOBOACTBOM II€Jarora OIBITOB, JEMOHCTPHUPYIOIINX 3aBUCHMOCTh
neproja KoneOaHui IpyKUHHOTO MasTHAKA OT MAacCCHI TPy3a U KECTKOCTH MPY>KUHBL

IIpumeHeHre ¢ TOMOIIBIO e1arora MaTeMaTU4eCKOro U NPY>KMHHOIO MassTHUKOB B KAUECTBE MOJEIEH
JUTSI OMTUCAHMSI KOJIEOaHUH B OKPYKAIOIIEM MUPE.

Penienne TUMOBBIX pacdyE€THBIX 3amad B |—2 JEWCTBUSA C OMOpPOW HA alIrOpUTM, MPEIBAPUTEIHLHO
pa300paHHBIN COBMECTHO C IIEIaroroM, CBSI3aHHBIX C BHIYMCICHUEM WU OILICHKOH 4acTOThI (IIepruoa)
Kose0aHuit
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Mexannueckue
BOJIHBI. 3BYK

@)

Mexanunueckue BOJTHBI. CsoiicTBa
MEXaHUYECKUX BOITH. Ilpodonvrvie u
nonepeynvle 60JHbLIUHA B0IHBL U CKOPOCHIb
eé pacnpocmpanenus. Mexanuueckue 8oNHbl 6
meépoom meie, ceticmuyeckue 6onHvl (MC).

3ByK. I pomrocmb 36yKa u 6blCOmMa MoOHA.
Ompaosicenue 38yka. Hngpaszeyk u ynompazeyx.

Hemoncmpayuu
1. Pacmpocrpanenue

MOTIEPEYHBIX BOJIH.
2. HaGmromeHue 3aBHCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.
3. AKyCTHYECKH pe30HaHC.

IIPOAOJIBHBIX n

OOHapy)XeHHe 1 aHaJIU3 C TIOMOIIBIO IIe/1arora BOJHOBBIX SIBIICHUH B OKPYXXAIOIIEM MHUDE.
HaOmiofienne COBMECTHO C II€aroroM pacIipoCTpaHEeHWsl IPOAOJIBHBIX M IONEPeYHBIX BOMH (HA
MOJIEJTH) ¥ OOHAPYKCHNE aHAJIOTMYHBIX BUIOB BOJH B IIPHUPOJE (3BYK, BOJSIHBIEC BOJIHBI).

Brranciienne B 1—2 AeWcTBHSA C OMOpPO Ha alTOPUTM, MPEIBAPUTEIEHO Pa300paHHBIN COBMECTHO C
TIe1aroroM JUTMHBI BOJTHBI X CKOPOCTH PACHPOCTPaHEHHS 3BYKOBBIX BOJIH.

HaOmionenne 3a SKCHEPHMEHTAIBHBIM OINPEAEICHHEM TIPAHUIl YacTOTHl CHBIIIMMBIX 3BYKOBBIX
KoJIe0aHuUH.

Habnroxenne 3aBUICUMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C HCIONB30BAHUEM MY3BIKAJIBHBIX
WHCTPYMEHTOB).

HaObmronenne n 00bsCHEHHE C TOMOIIBIO TIE1arora sIBIEHUS aKyCTHYECKOT0 pe30-HaHca.

UreHne COBMECTHO C MEAaroroM OPUIMHAIBHOTO TEKCTa, MOCBSIMIEHHOIO UCIOIB30BAHUIO 3BYKa (MU
yABTpa3Byka) B TEXHUKE (IXONOKALMA, YAbTPAa3BYK B MEIUIMHE MU Jp.); BBINOJHEHHE 3aJaHUH
0 TEKCTY (CMBICIIOBOE UTECHHE)

Pazjaen 10. DiaekTpoMarHuTHOE 1MoJIe M JIEKTPOMATHUTHBIE BOJTHBI (8 4)

DJIEeKTPOMATHUT
HOE 1moJjie

H JJIEeKTPOMArH1
THBIE BOJIHBI

@w

DNEeKTPOMarHuTHOE rosne.
DJeKTpOMarHuTHEIE BOJIHBL. Ceoticmea
9NEKMPOMACHUTNHBIX BOJIH. Ulxana
onekmpomazHumuvlx  6oan.  Mcnonvzosanue

NEKMPOMASHUMHBIX 80JIH OJisl COMOBOU CA3U.
DneKTpoMarHuTHas npupoa CBeTa.
Cxopoctb cBeTa. BonmHoBbBIE CBOMCTBA CBETA.
Jemoncmpayuu®
1. CpoiicTBa 371EKTPOMATHUTHBIX BOITH.
2. BomrHOBEIE CBOIiCTBA CBeTa.
Jlabopamopnvie padomut u onvimol.

1.M3ydeHne CBOWCTB  AIIEKTPOMArHUTHBIX
BOIH C  TIOMOIIBIO  MOOWIBHOTO
TenedoHa.

IMocTpoeHre MPOCTBIX PACCYKIAEHHM Ha OCHOBE IOArOTOBICHHBIX BBIPAXKEHHM, 00OOCHOBBIBAIOIINX
B3aNMOCBA3b DJICKTPUYECKOI'0O U MArHUTHOT'O TOJIEH.

Habimonenue 3a SKCreprMEHTAIBHBIM U3y4EHUEM CBOMCTB 3JEKTPOMArHUTHBIX BOJH (B TOM YHCIE C
MOMOIIBI0 MOOHMJIBHOTO TenedoHa).

AHanu3 ¢ MOMOIIBIO MeIarora PEHTICHOBCKUX CHUMKOB Y€IOBEYECKOr0 OpTaHu3Ma.

AHanu3 COBMECTHO ¢ TMEJaroroM TEKCTOB, OIMKCHIBAIOIIAX MPOSBICHUS DIIEKTPOMATHUTHOTO
U3JTY4EHHs B IPUPOJIE: KUBBIE OPraHU3MbI, H3y4YeHUs HEOSCHBIX TeJ (CMBICIIOBOE YTEHUE).
Pacrio3naBaHue U aHAU3 PA3JTUYHBIX IPUMEHEHHI SJIEKTPOMATHUTHBIX BOJH B TEXHHUKE C OMOPOii Ha
TEXHOJIOTHYECKYIO KapTy MO0J] PYKOBOJICTBOM Me/arora.

Pemnrenvie THITOBBIX Pacu€THBIX 3a1a4 B 1—2 NEHCTBHS C OMOPOH Ha aJrOpHTM, IPEIBAPUTEIBHO
pa3o0paHHbIi COBMECTHO C TIEAArOrOM ¢ UCITONB30BAHHEM (POPMYIT ISt CKOPOCTH 3JTEKTPOMATHUTHBIX
BOJIH, JUTHHBI BOJTHBI U 9aCTOTHI CBETA.
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Paszpnen 11. CBeroBble siBjenus (15 4)

3aKoHbI
pacnpocTpaHeHH
s cBeTa (6 1)

JlyueBass Mojenn cBera. McTOYHMKH CBeTa.
Ipamonuneiinoe  pacnpocmpauenue — céema.
3ammenus Connya u Jlyne. OTpaxkeHHe cBeTa.
IInockoe sepxano. 3axon ompasxcenus ceema.
[Mpenomnenue ceera. 3aKOH NPETOMIICHHS
cBeTa. [lonHoe eHympennee ompasiceHue ceema.
Hcnonvzosanue noino2o eHympennezo
OMpadcenus 8 ONMUYECKUX C8EMOBOOAX.

Jlemoncmpayuu®

1. IIpssMonuHeitHOe pacIpOCTpaHEHHE CBETA.

2. OTpaxeHHe CBeTa.

3. [lonyyeHne w300pakeHUII B  IUIOCKOM,
BOTHYTOM U BBIITYKIIOM 3epKajiax.

4. TIpenmoMiieHne cBeTa.

5. OnrHyecknii CBETOBO.

Jlabopamopusie pabomul u onvimol.

1. VccnenoBanue 3aBUCHMOCTH yria
OTPaXEHUsI CBETOBOrO JIyya OT YyIja
MaJICHUsL.

2. V3yuyeHnne XapakTEpPHCTHK H300pa)KeHUS
npeaMeTa B INIOCKOM 3epKaJle.

3. UccnenoBanue 3aBUCHMOCTH yria
MIPEJIOMJICHUST CBETOBOIO Jyda OT yIya
NIaJICHUs HA TPAHUILIE «BO3YX—CTEKIO.

HaOntofenue OMBITOB, JEMOHCTPHPYIOIIMX SBJIEHHE IPIMOIMHEIHOr0 pPacHpOCTPAaHEHHsS CBETa
(BO3HMKHOBEHHE TEHHM W MOIYTEHH), U MX HHTEPHPETAlUs C HCIOJIb30BAHUEM IIOHATHUS CBETOBOTO
Iy4a.

OObsicHEHHE U MOJIECIMPOBAHUE TIOCIE PACCYXKICHUS C MENAaroroM Mo CXEMEe COJIHEUHOIO U JIYHHOI'O
3aTMEHUM.

HccnenoBaHue ¢ ormopoif Ha TEXHOIOTHYECKYIO KapTy MO PYKOBOACTBOM I€Jjarora 3aBUCUMOCTH yrjia
OTpa)K€HUs CBETOBOTO JIy4a OT yIJia MaJeHHs.

W3yyeHue ¢ MoMoILbIo Ieiarora CBOHCTB U300paskeHMs! B INIOCKOM 3epKaJie.

HaGmionenne m 0OOBSICHEHHE COBMECTHO C II€aroroM OIBITOB [0 MONYYEHHIO H300paKeHUH B
BOTHYTOM W BBIIYKJIOM 3epkajiaXx. HaOmoneHne n oObsiCHEHHE MOCIE pacCyXAEHHsS C MEAaroroM o
CXEME OIBITOB IO MPETOMICHHIO CBETA HA TPAHULE PA3IMYHBIX CPEl, B TOM YHCIE OIBITOB C IOTHBIM
BHYTPEHHUM OTpPa’KEHUEM.

HccnenoBanne mox pykoOBOACTBOM IEAAarora 3aBUCHMOCTH yINIa NPETOMICHHS OT yrila MaJeHUus
CBETOBOTO JIy4a Ha TPAHUIIE «BO3AYX—CTEKIIO».

PacniozHaBaHue ¢ MMOMOIIBIO NENArora sBJICHUM OTPaKEHUS W IPEIOMIIEHHS CBETa B IIOBCEIHEBHOU
KHU3HU. AHaINU3 U OOBSICHEHNE COBMECTHO C NIEIarOroM SIBICHHUS ONITHYECKOTr0 MUpaka.

Pemrenne THMOBBIX pacdyETHBIX 3agad B |—2 NEHWCTBUS C ONOPOI Ha alrOpUTM, MpPEIBapUTEIHHO
pa300paHHbII COBMECTHO C IIEJArOrOM C HCIONb30BAHUEM 3aKOHOB OTPAXKEHUSI U IIPEIIOMIICHUS CBETA.

JIun3bl
H ONTHYECKHe
npudopsl (6 1)

Jlunza. Xox nyuedt B nuH3e. Onmuueckas
cucmema  omoannapama, MuKpockona —u
meneckona (MC). [naz xax onmuueckas
cucmema. brnuzopyxocme u danbnozopkocms.

Jemoncmpayuu®

1. Xon mydeit B cobuparomeit TuH3e.

2. Xon nmydeil B paccerBaroliieii JIMH3e.

3. [Tony4yenue u300paKeHUil € MOMOIIBIO

JIMH3.
4. Tlpuaiun eUCTBUSA
MHKPOCKOIIA M TEJIECKOIIA.
5. Mogens rnasa.

¢doroanmnapara,

[Tonydenne mon KOHTpoJieM reaarora M300pakKeHHH ¢ IOMOIIbIO COOMpaloIied M pacceuBaromien
JIVH3.

OmnpezneneHne C ONOPOA HA AIrOPUTM pa3pabOTaHHOIO COBMECTHO C HegaroroM (hOKyCHOTO
PaCCTOSIHUS M ONITHYECKOM CHIIBI COOMPAIOIIeH JTHH3EI.

AHanu3 COBMECTHO C IEJaroroM YCTpPOWCTBAa M NPHHIUIA JACHCTBUS HEKOTOPBIX ONTHYECKUX
npubopoB: GoTroarnmapaTa, MUKpOCKoIa, Teneckorna (MC — OGuonorus, acTpOHOMIS).

AHanu3 ¢ OOpoi Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJCTBOM I€arora siBIeHHH OJIM30pyKOCTH U
JATbHO30PKOCTH, MPUHITUTA e cTBUST 04KOB (MC — Omoorus).
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Jlabopamopnbie padomut u onvimel.

1. ITonryuenne wu300paxKeHU C IMOMOIIBIO
cobuparomieil TMH3bIL.

2. OnpeneneHrue (POKYCHOTO pPAacCTOSHUS U
ONTUYECKOW CHIIBI COOMpAIome JTHH3HI
(v SIEeKTpOHHAS JEMOHCTPAIIHS).

Paszno:kenne
0eJIoro cBeTa
B cnekTp (3 4)

Pasznoorcenue benozo ceema 8
cnexmp. Onvimul Hviomona. Cnoorcenue
CReKmpanbHblX Yeemos. Jucnepcus céema.
Jemoncmpayuu?
1. Pa3noxkenne 6e70ro CBETa B CIIEKTP.
2. Ilomyuyenue Oenoro cBera NpH CIOKCHUH
CBETa Pa3HbIX IBETOB.

Jlabopamopnvie pabomot u onvimel.

1. OnbITHl 1O pa3noXkeHuto Oenoro ceera B
CIIEKTP.

2. OmBITHl IO BOCHPUSITUIO IIBETa MPEIMETOB
Npd WX HAONIONEHWH 4Yepe3 IIBETOBBIE

G$uIbTPEL.

HaOnroneHue COBMECTHO C ITEaroroM 110 pasioKeHUIO OeJIoro cBeTa B CIIEKTD.

Habnronenue n o0bscHeHHE Ha 6a30BOM YPOBHE MO PYKOBOJACTBOM II€AArora OIMBITOB IO MONYyYCHHIO
0eIoro cBera Ipy CII0KEHHU CBETa Pa3HBIX LIBETOB.

IpoBenenue U 00BsACHEHNE MO PYKOBOICTBOM I€Iarora ONBITOB 110 BOCIPHATHIO IBETA NPEIMETOB
TIPY UX HAOJIOICHUH Yepe3 IBETOBBIE (WHIBTPHI (IIBETHBIC OYKH).

Pazjnen 12. KBanroBbie siBiaenus (17 4)

Hcnyckanue

H IIOIJIOLeHH e
CcBETa aTOMOM
(4w

Onvimol Pezepgpopoa v TIaHeTapHAsE MOAETH
aroma. Mogens aroma bopa. Hcnyckanue u
noznowenue  ceema  amomom.  Keanmul.
Jlunetiuamoie cnekmpol.

OOcyxaeHne ¢ TIOMOIIbIO Iefarora LeMd oOnbiToB Pesepdopna Mo UCCIEIOBAaHUIO aTOMOB,
BBIJIBIDKCHUE THIIOTE€3 O BO3MOXHBIX pe3yJbTaTax OIbBITOB B 3aBUCUMOCTH OT MPEAINOIaraeMoro
CTPOCHHS aTOMOB, (OPMYITHPOBAHNE BHIBOIOB U3 PE3yJIHTATOB OIBITOB.

OOcyxJeHne ¢ OrMopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ| PYKOBOJCTBOM II€[arora MpOTUBOPEUYHI
TUTaHETapHOM MOJIENIM aTOMa M OCHOBaHH JUIsl THIoTe3b! bopa o crannoHapHBIX OpOUTaX 3JIEKTPOHOB.
HaOmonenne COBMECTHO € NMENAaroroM CIUIOMIHBIX M JIMHEHYATHIX CHEKTPOB M3IYYEHHS Pa3IMYHBIX
BemecTtB. OOBsSCHEHHE C ONTOPOH HA TUIAKTHYECKUI MaTepHall JINHEHYAThIX CIIEKTPOB M3ITydeHUsL.

Ctpoenne
aTOMHOT O sipa
(64)

PanuoakTuBHOCTS. Anbgha-, bema- u camma-
uznyvenus. ~ CTpOeHHE  aTOMHOrO  sijipa.
Hyxnonnas mooens amomnozo aopa. Mzomonsoi.
Paouoaxmuenvie npespawenus. Iepuoo
noaypacnaoa amomHwix soep.

Hemoncmpayuu

1. CrekTpbl U3ITyYSHHUS U TOTJIOIICHHUS.

2. CekTpbl pa3IHYHbIX ra30B.

OOcyx1eHHue COBMECTHO C II€AaroroM BO3MOXKHBIX THIIOTE3 O MOJEIAX CTPOSHUS Sapa.

OmnpezeneHne Mo cXeMe ¢ MCHONb30BaHUEM METOJUYECKOr0 MaTepHaia Moj PyKOBOJCTBOM II€Aarora
cocTaBa sjep IO 33/IaHHBIM MacCOBBIM U 3aps/IOBBIM YHCIIAM U I10 TOJIOKEHUIO B MEPHOANYECKON
cucreme 1eMenToB (MC — xumus).

AHanu3 ¢ oropoii Ha TeXHOJIOTHYECKYIO KapTy IO PYKOBOJICTBOM IleJjarora N3MEHEHHs COCTaBa s1pa
1 €TO0 MOJIOKEHHSI B TIEPHOINUECKOM crcTeMe pH | -paguoakTuBHOCTH (MC — Xumus).
HccnenoBanue ¢ MOMOIIBIO IIEJarora TPEKOB _-4aCTHII 10 TOTOBEIM (oTorpadusim.

Habnronenue 3a jpeMoHcTpalmeid paboThl H3MEpeHUs PaAuallioHHOTO (JOHA ¢ IOMOMIBIO TO3UMETA,
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3. Cnektp BOOpOLIA.

4. HaGmoznenue TpekoB B kamepe Buibcona.

Jlabopamopnvie padomut u onvimel.

1. Habniooenue cniowHbIX U JUHENYAMbIX
CNeKmpo8 U3J1y4eHus.

2. UccnenoBanue TPEKOB: M3MEepeHne
SHEPTUH YaCTULBl IO TOPMO3HOMY IyTH
(mo dotorpadusiM) (WM AIEKTpOHHAS
JEMOHCTPALINSA).

OLICHKA €r0 MHTCHCUBHOCTH.

AHanu3 COBMECTHO C IIEJaroroM OWONOTMYECKHX W3MEHEHWH, HPOWCXOJIINX MOJ JEHCTBHEM
panuoakTHBHBIX M3nydeHnit (MC — Guonorus).

HaOmonenne nemMoHcTpanmyu 00 HCIONB30BaHME paJMOAKTHBHBIX M3NMydeHHi B MexuiuuHe (MC —
Ouosorus).

SnepHbie
peakuuu (7 4)

SlnepHble peakuuu. 3aKOHBI COXpaHEHHUs
3apsA0BOT0 U MAacCOBOI'O UHCEl. DHepeus cesa3u
amomuvix Adep. CeA3b maccel U SHepaull.
Peaxyuu cunmesa u denenus sdep. Mcmounuxu
onepeuu Connya u 3630 (MC).

SnepHas SHEPIeTUKa. Jeticmeust
PAOUOAKMUBHBIX — U3YYEHUN  HA  JCusble
opeanusmel (MC).

Hemoncmpayuu

1. Pabora CUETUHKa HOHM3HUPYIOIIIX
U3IIy4EHU.

2. Peructpamusi  M3IMy4eHHs]  IIPHUPOIHBIX

MUHEPAIOB U IIPOLYKTOB.

Jlabopamopnvie pabomot u onvimel.

1. U3mepenne paauoakTUBHOrO QoHa (Win
3JIeKTPOHHAs IEMOHCTpalLs).

Pemrenne THIIOBBIX pacu€THBIX 3a7ad B 1—2 AeHCTBHSI C OMOpPOH Ha aNrOpUTM, MPEABAPUTEIHHO
pa3oOpaHHBIl COBMECTHO C IIEAAaroroM C MCIIOJIb30BAaHHEM 33aKOHOB COXPAaHEHHS MAacCCOBBIX H
3apsOBBIX YHCENl HA ONpENENICHHE pE3yNbTaTOB SICPHBIX PEaKIUi; aHAIW3 BO3MOXXHOCTH WU
HEBO3MOXHOCTH SIICPHOH pEaKIyy.

OteHKa ¢ ITOMOIIBIO Me/Iarora YHEPTHX CBS3H SIEP C UCIIONB30BaHNEM (GOpMyITbl DHHIITEHHA.
OO6cyXaeHne COBMECTHO C IIEAAaroroM IEPCHEeKTUB HCIIOIb30BAHMS YIPABISIEMOI'O TEPMOSAEPHOTO
CHHTE3a.

OOcyIeHHEe COBMECTHO C MEJaroroM MPEHMYIIECTB M OKOIOTHYECKHX NPOOJIeM, CBA3aHHBIX C
snepHoit sHeprerukoil (MC — 3Komorus).

IMoBTOpHUTEIbHO-00001a0IMIT MOAYJIH (9 1)

CucremaTtu3anus
1 00001IeHne
HPEJMETHOTO
CoZIepIKaHus

Y OIIbITa
JIeSATENILHOCTH,
npuoOpe-TEHHOTO
NpH U3Y4CHUH
BCEro Kypca
(huzukn

OO6o0ImeHne  comepkaHusg — KaKIOro W3
OCHOBHBIX paszenos Kypca ¢busuku:
MEXaHUYECKUC, TCIIOBBIC, DJICKTPOMArHMUTHEIC,
KBAaHTOBBIC SIBJICHHUSL.

Hay4HbIil METOJ] TO3HAHMS U €0 PeaH3alus
B (DM3UYECKUX UCCIICAOBAHMSIX.

CBsi3b (DM3UKH ¥ COBPEMCHHBIX TEXHOJIOTUH B
obiactTu mepenaun WHGOPMAIWH, JHEPTETHKE,
TpaHCmopTe

BeimonHeHre ¢ MOMOINBIO — Memarora  ydeOHBIX — 3agaHuii, TPEOYIOIIUX  JIEMOHCTpAIMH
KOMIIETEHTHOCTEH,  XapakKTepU3YIOIIUX  E€CTECTBEHHOHAay4YHYH  I'PaMOTHOCTh:  NPHUMEHEHUS
MOJYYCHHBIX 3HAHUU UIS HAYYHOrO OOBSCHEHHs (DU3UUECKUX SBICHUH B OKPY)KAOIIEH MpHpoOIe
Y TIOBCETHEBHOM JKU3HU, a TAKKE BBISBICHUS (DU3MUYCCKHX OCHOB Psijia COBPEMCHHBIX TCXHOJIOTHII,
MPUMEHCHHUST OCBOCHHBIX SKCICPUMCHTAIBHBIX YMEHUU JUIS MCCIICAOBAHUS (DU3UYCCKUX SBIICHUM, B
TOM YHCIIE JJIsl IPOBEPKU TMIIOTE3 U BBISABIICHHUS 3aKOHOMEPHOCTEM.

Pemiennie TUNOBBIX pacu€THBIX 3aAady B 1—2 JeicTBUSI ¢ OMOPOM Ha ajNropuTM, MPEABAPUTENBHO
pa3o0paHHBI COBMECTHO C IEAaroroM, B TOM YHCJIE MPEIIONIaralinX HCIOIh30BaHUE (PH3MUecKon
MOJIEITA 1 OCHOBAHHEIX Ha COJIEPKAHUU Pa3IMIHBIX PA3/ICIIOB Kypca (QHU3UKH.
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[Ipu pazpaboTke paboueidi mporpaMMmbl B TEMATHYECKOM IUIAHUPOBAHUU JOJKHBI OBITh YYTEHBI BO3MOXKHOCTH
WCIIOJIB30BAHUS AJIEKTPOHHBIX (IU(POBBIX) 00Pa30BATENBHBIX PECYPCOB, SBISIONINXCS YI€OHO-METOAMYECKUMHU MaTepHuaiaMu
(MyIbTUMEIUITHBIE TTPOTPAMMBI, DJIEKTPOHHBIC YUCOHUKU U 3aIaYHUKH, JICKTPOHHBIE OMOIMOTEKH, BUPTyaJIbHbBIC JTa0OpATOPUH,
UTPOBBIE MPOTPaAMMbI, KOJUIEKIIUU HUPPOBBIX 00pa30BATEIbHBIX PECYPCOB), PEATU3YIOIIMNX AUaKTHUYeCKrue Bo3MokHOcTH MKT,
COJIEp>KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00Opa30BaHUU.

[OKYMEHT MNOANNCAH BHEKTPOHHOISI‘PD,I'IVICHO

MYHULUUNAJIbHOE OBLLLEOBEPA30OBATE/IbHOE ABTOHOMHOE 25.09.24 13:19 (MSK) Ceptudukat 28CA67BCA368A6A4096C3FA94AB503B7
YUYPEXXAEHMUE "CPEAHSAS OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N2 4 CEJIA

XABAPHOE MYHULIMMAJIbHOIO OBPA30OBAHUSA rOPO HOBOTPOULLK

OPEHBYPICKOM OBJIACTM", XoxnoBa HaTanbsi BacunbeBHa, Aupektop




