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@denepanpHas pabouas mporpamMma Mo Yy4eOHOMY mpenMery «Dusnukay
(6azoBbIli ypoBeHb) (mpeaMeTHas o0macTh «EcTecTBeHHO-HaydHBIE TPEIMETHI)
(mamee COOTBETCTBEHHO — TmporpamMma 1o (¢usnuke, (HU3MKa) BKIIOYALT
MOSICHUTENIbHYIO 3alUCKy, COJepKaHue OOydeHHs, IUIaHUPYEMbIE pPE3yJIbTaThl
OCBOEHHUS MPOTPaMMBI O (PU3UKE, TEMATUUECKOE TUIAHUPOBAHUE.

[TOACHUTEJIBHAA 3AITNCKA

OdenepanpHas pabouas mporpamMma 1o (QuU3MKe I OOYy4aIoOmUXCs C
3aJIepKKOM Tcuxudeckoro pa3sutus (nmanee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHHsd TOArOTOBJIEHA Ha oOcHOBe DenepalibHOIO TroCyJIapCTBEHHOTO
o0pa3oBaTeIbHOIO  CTaHJapTa OCHOBHOro obmiero oOpazoBanus (IIpuxas
Munnpocsemenusi Poccun ot 31.05.2021 1. Ne 287) (manee — OI'OC O0O0),
denepanbHON aganTHPOBAHHOM 00pa30BaTENIbHOM MPOTrpaMMbl OCHOBHOT'O OOLIETrO
oOpa3zoBaHus Il OOy4YarOlIUXCS C OrPaAaHUYECHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBS
(ITpuka3z Munnpocsemenus: Poccuu ot 24 Hosiops 2022 1. Ne 1025), denepanbHoi
paboueil mporpamMmbl OCHOBHOTO OOIIEr0 00pa3oBaHUsi MO y4eOHOMY MpeaMeTy
«Duzuka» (6a30BbIl ypoBeHb), KoHuenuuu mnpenogaBaHusi y4eOHOro mpeaMera
«duzuka» B oOpa3oBaTeNbHBIX  opraHu3amnusax  Poccuiickoit ~ Depepanuu,
peaNM3yroNIMX OCHOBHBIE 0O0IIeo0pa3oBaTenbHbie MporpaMMmbl, DenepanbHOM
paboueil mOporpaMMbl BOCIUTAHUS, C YYETOM paCIpPENIEICHHbIX IO KJaccam
MPOBEPSIEMbIX TPEOOBAHUM K pe3yJibTaTaM OcBOeHUs DeepanbHON aaiTUPOBAHHOM
o0Opa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus Jisl 00yYarolUXCs C
3a/IEpKKOU IICUXUYECKOTO PAa3BUTHSI.

OO0mas xapakrepucTika y4eOHOro npeamera « @usuka»

VYuebubiit  mnpeamer «®Puszukay  ABIACTCS  CHCTEMOOOPA3yIOIMMM  JUIS
€CTECTBEHHOHAYYHBIX IIPEAMETOB, ITOCKOIbKY (H3WYECKHE 3aKOHBI MHUPO3AaHUS
SBIITFOTCSL OCHOBOW COJIEpaHUS KYpPCOB XHWMHH, OHOJIOTHH, Treorpaduud U
acTpoHOMUHU. DU3NKA BOOPYX,AET OOYYAIOUTUXCS HAYYHBIM METOJOM ITO3HAHUS,
MO3BOJIIOIIUM OJIy4aTh OOBEKTUBHBIE 3HAHUSL 00 OKPY’KAIOIIEM MUPE.

[IpenMer MakcMMalIbHO HampaBlieH Ha (OpMHUPOBaHUE UHTEpeca K
MPUPOJHOMY UM COLMAJIBHOMY MHpPY, COBEPIICHCTBOBAHHE ITO3HABATEIbHOM
nesatenbHoCcTH  oOydaronuxcsi ¢ 3[IP 3a cyeT OBIafeHUS MBICIUTEIHHBIMU
omeparusiMi CpaBHEHHS, OOOOIIEHUS, Pa3BUTHUE CIIOCOOHOCTH apryMEHTHPOBATH
CBOE MHEHHE, (OPMUPOBAHNE BO3MOKHOCTEH COBMECTHOMU JIEATEIILHOCTH.

N3yuenne GuU3MKU CrocoOCTByeT pa3BuTHiO0 y oOydaronuxcs ¢ 3I1P
MIPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHAJILHOW TPAMOTHOCTH, YyMEHUS
BOCIIPUHUMATh M KPUTHYECKH aHAIU3UPOBATh HH(POPMAIUIO, TPEACTABICHHYIO B
pasIUYHbIX hopMax. 3HAUUMOCTh IIPEAMETA JUIS PA3BUTHS KU3HEHHONH KOMIIETEHIIUH
OOydJarommMXCcs  3aKIIOYaeTCs B  YCBOGHHHM OCHOBBI  (DM3WYECKUX  3HAHUM,
HEOOXOMUMBIX ISl TIOBCETHEBHOM JKM3HH; HABBIKOB 3I0POBOTO M OE30MACHOTO IS
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YeJioBeKa M OKPYIKaIoIIel ero cpeibl o0pasa Ku3HH; (POPMUPOBAHUH IKOJIOTUUECKON
KYJbTYPBHI.

[Tporpamma otpaxaeT comepxkaHue oOydeHus mpeamery «Du3nkay ¢ y4deTom
0coObIX 00pa3oBaTebHbIX MOoTpeOHOCTEN 00yuaronuxcs ¢ 3[1P. OBnageHue qaHHBIM
y4e€OHBIM MPEAMETOM NPEJICTABISAET ONPEACIECHHYIO TPYAHOCTD JIsl 00YyYaroluXcs ¢
3[IP. Dt0 CBI3aHO C  OCOOCHHOCTSIMH  MBICIUTECILHOM  JICSATEIIHLHOCTH,
NEePUOANYECKUMHM  KOJeOaHUSMH  BHUMAHHUS, MallbIM  00bEMOM  TIaMSTH,
HEJIOCTATOYHOCTBhIO OOIIEro 3araca 3HaHWM, TOHUXEHHBIM I103HABATEIIbHBIM
WHTEPECOM U HU3KHM YPOBHEM PEUYEBOT0O Pa3BUTHSL.

st mipeosiosieHusl TPYIHOCTEH B M3y4YeHUU yueOHOro mpeamera «Du3nkay
HeoOxonuMa  ajganTanus oObeMa M XxapakTepa y4yeOHOro Marepuana K
MO3HABATEIFHBIM BO3MOXHOCTSIM JaHHOW KaTerOpuH OOydYaloIIMXCsA, YYeT HX
OCOOCHHOCTEW pa3BUTHS: UCIOJB30BAHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3€M, MOCTEIIEHHOE YCI0KHEHUE N3YyUYaeMOoro MaTepuaia.

JlaHHasi nOporpamMMa KOHKPETHU3UPYET COJIepKaHUE TMPEIMETHBIX TEM B
COOTBETCTBHHM C TpeOOBaHUSIMHU OOpa30BaTEIbHOIO CTAHIAPTA, PEKOMEHIYEMYIO
MOCJIEI0BATEIbHOCTh M3YUYEHUS Pa3/iesioB (DU3UKU C YYETOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€U, JIOTMKA Y4eOHOTO TMpoIecca, BO3PACTHBIX H
MICUXOJIOTHYECKUX OcoOeHHocTel oOyuaromuxcss ¢ 3[IP Ha ypoBHE OCHOBHOIO
oO1rero o0pa3oBaHusl, OMpPeAC/IsIeT MUHUMAJIbHBIA HAOOp OIBITOB, JIEMOHCTPAIIMM,
NPOBOJUMBIX  Y4YUTEJIeM B Kiacce, JabOpaTOPHBIX paboOT, BBINOIHIEMBIX
00yYaromuMHCH.

Meroanueckor OCHOBOM HM3yuyeHHsI Kypca «Pu3uka» Ha yYpOBHE OCHOBHOIO
o01iero oOpa3oBaHUs SIBJISIETCS CHUCTEMHO-JIEATEIbHOCTHBIN MOAXO/,
00eCIeYnBaOIMUA JTOCTUKEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
o0pa3oBaTeIbHBIX pe3yJIbTaTOB MOCPEACTBOM OpraHu3aluu AKTUBHOM
MO3HABATEIILHON JCSITEIIbHOCTH O0YyYaronuXcsi, 4TO OYEHb BAXKHO TPH OO0ydYEHUU
neren ¢ 3I1P, s KOTOPBIX XapaKTEpHO CHUYKEHHE MO3HABATEIbHON aKTUBHOCTH.

Henau u 3axaun uyyenus ydueoHoro npeamera « Dusuka

Obwue yenu w3ydeHUs: ydeOHoro mnpeamera «Duswka» MpeACTaBICHBI B
denepasibHOM paboyeil mporpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHusl.

OCHOBHOM TIeNTbI0 O0yUYEHHUS JCTCH C 3aJePKKON MCUXUYCCKOTO Pa3BUTHS Ha
JAHHOM TIPEIMETE SIBJISCTCS: IOBBIINICHHE CONMAILHON ajanTanuu JeTed depes
npuMeHeHne (U3NYECKUX 3HAaHUH Ha TIPAKTUKE.

Hnsa obyuaromuxcs ¢ 3P, Tak ke, Kak U I HOPMAaTUBHO Pa3BUBAIOIINXCS

CBEPCTHHUKOB,  OCBaWBAIONIMX  OCHOBHYIO  00pa30oBaTelbHYIO  IMPOTPaMMy,
JOMUHUPYIOIIIEe 3HAUCHUE MPUOOPETAIOT TAaKUE Yyeau, Kak:
. npuoOpeTeHrne HuHTepeca W cTpemiieHus oOywatomuxcs ¢ 3IIP

HAyYHOMY H3yYCHHIO INPUPOJLI, PAa3BUTHE HX HMHTEIUICKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH;

= pa3BuTHE O0a30BBIX MPEICTABICHUA O HAYYHOM METOJC ITO3HAHUS W
(bopMUpOBaHUE HCCIIEA0BATEILCKOTO OTHOIICHUS K OKPY KAIOIIMM SIBICHHUSM;
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. dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS, HA JOCTYIIHOM  JUJIst
oOyuatomuxcs ¢ 3[1P ypoBHe, kak pe3ynbraTa U3y4yeHuss OCHOB CTPOCHMSI MaTEPUH U
(byHIaMEHTaIbHBIX 3aKOHOB (PU3HKU;

. dbopMupoBaHUE MPEACTABICHUN O poiu (U3MKU IJIS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJOTHIA.

JlocTikeHue 3TuX 1eyiei 00ecTeunBaeTcs penieHuEM CIeYIOIUX 3a0ay.:

. npuoOpeTeHre 0a30BBIX 3HAHUN O JTUCKPETHOM CTPOEHUHU BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npuOOpeTeHNe YMEHUN ONMUCKHIBATh U OOBSICHATh (PU3NYECKHUE SBIICHUS C
MCIOJIb30BAHUEM MOJYUYEHHBIX 3HAaHUH U C ONOPOM Ha IUIaH/CXEMY;

. OCBOGHHE METOAOB pEIICHUs MPOCTEUIINX pacu€THBIX 3a7ad C
UCTIOJIb30BaHUEM (PU3UUECKUX MOJIEJICH C OTIOPON Ha allTOPUTM;

. pa3BUTHE YMEHUW HaOIIOAaTh NPUPOIHBIE SBICHHUS M BBINOJIHATH

OMBITHI, J1A0OpaTOpHbIE PabOThl W  AKCIEPUMEHTAJIbHBIE  HCCIEAOBAHUS  C
MCIOJIb30BAHUEM U3MEPUTENBHBIX MPUOOPOB (110 pyKOBOJACTBOM YUHUTEIIS);

. OCBOEHHE NMPUEMOB pabOTHI C HH(pOpMaIEl PU3NYECKOTO COoepKaAHUS,
BKJItOYasi HHMOPMALMI0O O COBPEMEHHBIX JOCTHKEHMSX (U3MKH, aHaIu3 U
OIICHUBaHNE WHPOPMAIINH;

. 3HaKOMCTBO cO  cepamu  mpodecCHOHATBHOW  JIEATEIbHOCTH,
CBS3aHHBIMH C (DU3UKOM, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3NYECKOM HAYKHU.

Oco0enHocTH 0TOOpa M afanTANNM Y4eOHOT0 MaTepuaJjia no gusmnke

OcHoBoM o0yueHus oOyyJaromumxcs c 3P Ha  [OpeaMeTax
€CTECTBEHHOHAYYHOTO IMKJIA SIBISIETCSI PA3BUTHUE Y HUX OCHOBHBIX MBICIUTEIbHBIX
omepanuil (aHaiu3, CHUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBIIOTHEHUS
pa3BHUBAIOLIUX YIpaXHEHUH, POpMUpPOBAaHUE MPUEMOB YMCTBEHHON paOOThI: aHATU3
UCXOJIHBIX JIaHHBIX, IUIAHWUPOBAaHUE MaTepuana, OCYIIECTBICHHE TOATAIHOTO U
UTOTOBOTO CAaMOKOHTPOJS, a TakKe OCYIIECTBISAETCA JUKBUAALMS MPOOEoB B
3HAHMSIX, 3aKPEIUICHHE U3YYEHHOT0 MaTepualia, 0TpaboTKa alrOpUuTMOB, TOBTOPEHUE
MIPOMJCHHOr0. bonplioe 3HaueHUE NPUAACTCS YMEHUIO PACCKa3aTh O BBINOJHEHHOU
paboTe ¢ NpPaBUIBHBIM YNOTPEOJICHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUU H
COOJIIOJIEHNEM JIOTMYECKUX CBs3€d B HM3j1araeMoM matepuane. [[ns oOyuarommxcs
3[IP Ha ypoBHE OCHOBHOTO 00IIero oOpa30BaHUSA TMO-MIPESKHEMY SIBISIFOTCS
XapaKTEPHBIMU: HEJOCTATOYHBIA YPOBEHb pA3BUTHS OTIEIBHBIX ICUXHMYECKHX
IPOLIECCOB (BOCHPUATHS, BHUMAHHMS, NAMATH, MBILUIEHUS), CHUKEHHBIM YpPOBEHb
MHTEJUIEKTYaJIbHOTO Pa3BUTHs, HU3KUH YPOBEHb BBINOJHEHUS YYEOHBIX 3aJlaHUM,
HU3Kas ycnemHocTh oOydeHus. Iloaromy mnpu wusydyennn ¢Gu3Nkd Tpedyercs
LeJIeHANPaBICHHOE HHTEIEKTyallbHOE pa3BuTre ooyyatomuxcs ¢ 311P, orBeuaroiee
UX OCOOEHHOCTSIM M BO3MOXKHOCTSIM. YueT ocoOeHHocTed oOywaromuxcs ¢ 3I1P
TpeOyeT, 4YTOObl MpU M3YYEHHUH HOBOTO MaTepuajia o0s3aTelIbHO MPOUCXOJIUIIO0
MHOTOKPaTHOE €ro IOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHHE TEM M BOIPOCOB,
PacKpbIBAIOIIUX CBSA3b (DPU3MKHU C JKU3HBIO; aKTyaJln3alMs NEPBUYHOTO KU3HEHHOIO
OTIbITA O0YYAFOIIIHXCA.



YcBoeHne mMpoOrpaMMHOTO MaTepuaiia 1o (U3HKE BBI3BIBACT OOJBIITNE
3arpynHenust 'y oOyuatomuxcsi ¢ 3[IP, mostomy Teopusi m3zydaercsi 06€3 BBIBOJIOB
CIIOXKHBIX (opMys. 3amaum, TPeOYIOIHUE MPUMEHEHUS CJIOKHBIX MaTeMaTHYECKHX
BbIUMCICHUH u (GOpMyJl, B OCOOCHHOCTH TaKuUX TeM, Kak «MexaHudyeckoe
JBIDKCHUEY», «ApXuUMelloBa cuiiay, «MexaHudeckass SHEprus», «IJIEKTPUUECKUE
SABJICHUS», «DJEKTPOMArHUTHBIE SIBICHUS», pPEIIaloTCs B KJIAcc€ C IMOMOIIBIO
YUUTES.

Oco6oe BHUMaHHE MPU HU3YUYCHHH Kypca (U3UKH YJIEISeTCs MMOCTaHOBKE W
OpraHu3aIiy SKCIIEPUMEHTa, a TaK)Ke MPOBEICHHUIO (MPEUMYIIECTBEHHO Ha KaXKJIOM
YpPOKE€) KpPaTKOBPEMEHHBIX JAEMOHCTpaluii  (BO3MOXXHO C  HCIOJIb30BAHUEM
AIEKTPOHHOM JIeMOHCTpanuu). HekoTopble TeMbl 0053aT€bHO JOJKHBI BKJIIOYATH
OTOpHBIE JabopaTopHbie PAOOTHI, KOTOPHIC pPAa3BUBAIOT YMEHHE I10JIb30BAThCS
IPOCTEHIIMMU TIPUOOpaMH, aHAJIU3UPOBATh TIOJNYyYCHHBIC JdaHHBIE. B CBsI3uM ¢
OCOOCHHOCTSIMM  TOBEIEHUS M JeATe’nbHOCcTH  oOyuatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTh) MPEAYCMOTPEH CTPOKAUIIUN KOHTPOJIb
3a COOJIIOJIEHUEM TPABUII TEXHUKHU O€30MAaCHOCTH MPHU MPOBEACHUU JIa0OPATOPHBIX U
MPaKTUYECKUX padoT.

Bbonbiioe BHUManue nipu u3ydeHuu ¢usuku nojapoctkamu ¢ [P oOparmaercs
Ha OBJIaJICHUE UMHU MPAKTUYECKUMU YMEHHUSIMHU M HaBbikamu. [IpemycmarpuBaetcs
YMEHBIIICHUE 00beMa TECOPETHYECKUX CBEICHUM, BKIIOUEHUE OTACIIBHBIX TEM WM
IEJIbIX pa3feioB B MaTepuaiabl i 0030pHOr0, O3HAKOMHUTEIBHOIO WM
dakynpraTuBHOTO M3yueHus. [IpenaraeTcss ymeHbllieHHe o0beMa MaTeMaTHYECKUX
BBIUMCIICHUH 32 CUET YBEJIMYCHHUS KaU€CTBEHHOTO ONKUCAHUS SIBICHUMN U MPOIIECCOB

JlocTaToOuyHOE KOJIWYECTBO BPEMEHU OTBOJUTCS HA PACCMOTPEHHUE TEM U
BOIIPOCOB, PACKPBHIBAIOIIUX CBs3b (PU3MKKH C JKU3HBIO, C TEMHU SIBICHHUSIMH,
HAOJTFOICHUSIMU, KOTOPBIE XOPOIIIO N3BECTHBI YICHUKAM U3 MX KU3HEHHOTO OTIBITA.

MakcuManbHO  UCHOJB3YIOTCSI ~ MEXKIPEIMETHbIE CBSI3U €  TaKUMU
TUCLUUIUIMHAMU, Kak reorpadusi, xumusi, Ouonorus, T.K. oOyuarommecss c¢ 3IIP
OCOOCHHO HYXJAIOTCS B MPENOJHECEHUH OJIHOTO M TOTO K€ y4eOHOro marepuaia B
pa3IUUHBIX aCMEeKTax, B €ro BapbUpPOBAHUM, B HEOJHOKPATHOM TIOBTOPEHUU H
3aKpEIUICHUN TOJIYYEHHBIX 3HAaHUW W  NOpakTuueckux ymeHuu. [lo3Bossd
paccMaTpuBaTh OJMH W TOT JK€ YYEOHBIM Marepual C pa3HbIX TOYEK 3pPEHUs,
MEXKIIPEIMETHBIC CBS3U CIIOCOOCTBYIOT €ro JIydllleMy OCMBICIIEHHI0, OoJiee
MIPOYHOMY 3aKPEIUICHUIO TTOJTYUYCHHBIX 3HAHUN U MPAKTUUYECKUX YMEHHUM.

IlpuMmepHble BHABI JesATeJbHOCTH oOy4awmmxcesa ¢ 3IIP, o0ycioBiaeHHbIe
0co0bIMH  00pa30oBaTeJbHBIMH  NOTPEOHOCTAMHM M o0ecne4YuBaIOIIMe
OCMBICJICHHOE OCBOCHHE COJeP:KaHUM 00pa30BaHMsA M0 npeaMeTy «Pu3uka»

[IpumepHast TemaTuyeckas U TEPMHUHOJOTUYECKAs JIEKCUKA O Kypcy (pU3uku
cootBercTBYyeT DOIT OOO.

Copepxanue BUIOB JieaTenbHOCTH oOyuaromuxcsi ¢ 3[1P Ha ypokax (usuku
omnpeensieTcss X 0coobIMU 00pa3oBaTeIbHBIMU MOTpeOHOCTAMU. [loMHMO MIKPOKO
ucnoabszyemMbix B @OII OO0 o6mux A Bcex 00yyarouuxcs BUJOB AEATEIbHOCTH
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ClIeJlyeT YCHWJIUTh BHUJIbI ACSITEIbHOCTH, CrieNU(UYHbIE I TaHHOW KaTeropuu JeTeH,
00eCreurBaloIIe OCMBICIIEHHOE OCBOEHHUE CO/IepKaHMUs 00pa30BaHUs M0 MPEAMETY:
YCWICHHE NPEIMETHO-IPAKTUYECKON IEATENBbHOCTH C AKTHBU3aLUEW CEHCOPHBIX
CUCTEM; OCBOEHUE MaTepHaya C OIMOPOW Ha aITOPUTM; «IIOIIArOBOCTHY B M3YUYEHUU
MaTepuasa; HUCIOJIb30BAaHUE JIOMOJHHUTEIbHON BHU3YyalbHOW OMOpBHI  (CXEMBI,
mabJOHbI, OMOpHBIE TaOJMUIBI); pPEYEBOM OTYET O TIPOLlEcCe€ M pe3yJbTaTe
NeSATENbHOCTH; BBINOJHEHHUE CHEHAIbHBIX 3a/IaHUi, 00ECeYNBAIOIINX KOPPEKIHUIO
peryisiiuM  y4eOHO-IIO3HABATENBbHON JEATENBbHOCTY M KOHTPOJIb COOCTBEHHOTO
pe3yibTara.

Jnsa obOyuaromuxcsi ¢ 3IIP cymiecTBeHHBIM SIBISIOTCS NpPUEMBI pabOThl C
JEKCUYECKUM MatepuasioM mo mnpenmery. IlpoBoaurtcs cneuumanbHas pabora 1o
BBEJICHUIO B aKTUBHBIM CJIOBaph OOYYaIOUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3ydyaemble TepMUHBI BBOJSITCS Ha IOJHCEHCOPHOM OCHOBE, 0O0s3aTenbHa
BU3yaJIbHAS MOJEPIKKA, AITOPUTMBI paOdOTHI C OIMPEIEICHUEM, OIIOPHBIE CXEMBI JIJIs
aKTyaJIM3aluy TEPMUHOJIOTUU.

B cBs3u ¢ ocoObiMu 00pa3oBaTeIbHBIMUA MOTPEOHOCTAMH OOYYAIOIIMXCA C
3I1P, mpu miaHUpOBaHUM pabOTHl YUYEHUKA HA YPOKE CIEAYeT NpHIEPKUBATHCA
CJIETyIOLUIUX MOMEHTOB:

1. Ilpm ompoce HeoOXoAMMO: JdaBaTh aJITOPUTM OTBETA; pa3pellaTh
M0JI30BAThCS MJIAHOM, COCTABJIEHHBIM MPHU MOJIMOTOBKE JOMAIIIHETO 3aJaHus; 1aBaTh
Oonbllle BpPEMEHM TOTOBUTBCA K OTBETY y JOCKH; paspeliars JejaTh
IpeBapUTENbHBIE 3aUCH, TI0JIb30BATHCS HATJISAHBIMU OCOOUSMHU.

2. TIo BO3MOXHOCTM 3a/laBaTh OOYYAIOUIMMCSl HABOJSAIIME U YTOYHSIOLIUE
BOIIPOCHI, KOTOPBIE IOMOTYT UM HOCJIEOBATEIBHO U3JI0KUTh MaTepHall.

3. CucreMaTnyecky MpOBEPITh YCBOEGHHWE MaTepHalia IO TEMaM YpPOKOB, IS
CBOEBPEMEHHOTO OOHAPY>KEHHUS MPOOETIOB B MPOIIEAIIEM MaTeprae.

4. B npouecce U3ydyeHrs HOBOrO MaTepuaia BHUMaHUE YYEHUKOB oOpaliaercs
Ha HanboJiee CI0XKHbIE pa3ebl u3ydyaemont Tembl. Heobxoaumo varie oOpamarbest K
HUM C  BOIIPOCAMM,  BBIACHSIOUIMMU  [MOHMMaHuWE ydeOHOro  Marepuaina,
CTUMYJIMPOBATh BOMPOCHI NP 3aTPYIHEHUSIX B YCBOEHUU HOBOT'O MaTepuara.

Mecto yueOHOro npeamera « ®usuka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ DenepaibHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOIO 001ero oOpa3oBaHusl yueOHbI npeameTr «Dusnka» BXOJIUT
B MPEIMETHYI0 00yacTh «EcTecTBEHHBIE HAyKW» M SBIACTCS O0O0S3aTEIbHBIM IS
uzydyenusi. Cojnepxkanve ydeOHOro mnpeamera «®Du3ukay, MOpPEICTABICHHOE B
®denepanbHoil pabouelt nporpamme, coorBerctByer ®I'OC OO0, denepanbHOn
oOpa3zoBaTeIbHON IIporpaMMe OCHOBHOTO o0miero o6pasoBanus, denepanbHoi
aJIanTUPOBAHHON 00pa30BaTENBHONW MPOrpaMMe OCHOBHOTO OOIIETro 0Opa3oBaHUS
JUIsl OOyYaroIIMXCA C 3a/JCPKKON TCUXUYECKOro pa3Butusa. OOIee 4Ymciio 4acos,
PEKOMEHJIOBAaHHBIX ISl M3ydeHus (u3uku Ha 0a30BOM ypoBHE, — 238 dacoB: B 7
KJ1lacce — 68 JacoB (2 vaca B HeJleNnt0), B 8 kiacce — 68 yacoB (2 vaca B Hefen0), B 9
kimacce — 102 gaca (3 yaca B HEZIEIHO).






COAEPXXAHUE YUYEBHOI'O IIPEIMETA «®U3UKA»

7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KaIOLIEero Mupa

dusuka — Hayka o npupoze. Ssnenus npupoast (MC'). dusndeckue ABICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

Ousnueckne BenuuMHBL. M3Mepenune ¢u3MUecKux BenuuuH. @usuueckue
npubopwr’. Ilozpewnocms usmepenuii. MexIyHapoaHas CUCTEMA €IUHMUII.

Kak ¢u3uka u qpyrue ectecTBEHHbIE HAYKH U3y4alOT pupoay. EcmecmeenHo-
HAY4Hblll MemoO HNO3HAHUA: HAOI00eHue, NOCMAHOBKA HAYYHO20 BONpOCA,
8blOBUIICEHUE — 2UNOme3, JKCNepUMEeHm HNO NpoeepKe 2unomes, O00bACHEHUe
Habnrooaemoz2o saeierus. Onucanue u3ULecKux A61eHUll ¢ NOMOUbIO MOOeel.

[IpeameTt u MeTobI PUMKH.

JMemoncmpayuu’

1.  MexaHuyecKue, TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE
SBJICHMS.

2.  @usnueckue MpuOOpsl M MPOLELYPA IPAMBIX H3MEPEHHI AHAIOTOBBIM U

(G POBBIM TPUOOPOM.

Jlabopamophuie padbomosl u onvimol

1.0npenenenne 1eHbl JEIEHUS H3MEPUTEIBHOTO Mpubdopa (MCHOJB3Ys
TEXHOJIOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. MI3MepeHue pacCTOAHUI.

3. 3MepeHne o0bEMa KUJIKOCTH U TBEPAOTO Tea

4. Onpeoenenue pazmepos Maivlix mel.

5. H3MmepeHue TtemmepaTypbl MpU INOMOIIM >KHUAKOCTHOTO TEPMOMETpa U
JaTYUKA TEMIIEPATyPBbl.

6. [Iposedenue uccnedosanusi no nposepke cunomesvl. OAIbHOCMb NONEMA
wapuxa, nyweHHo20 20pU30HmMaibHo, mem 6ovuie, yem 6obule 8blcoma nycKa.

Pa3nes 2. [lepBoHayabHbIEe CBEeHUS O CTPOEHUH BelleCTBA

CtpoeHue BellecTBa: AaTOMbl M MOJIEKYJbl, ux pazmepwvl. Onvimol,
0oKasvisaloujue OUCKpemHoe cmpoeHue 8euecmad.

JIlBwkenne dactur, BemecTBa. CBs3b CKOPOCTH JIBIDKEHHUS YacTHI[ C
TemriepaTypoil. bpoyHoBckoe nBwxkenue, muddysua. Bsaumoodeicmeue uacmuy
gewecmea: npumsaNiceHue U OmmaiKusanue.

ArperaTHble COCTOSIHUSI BEUIECTBA: CMPOEHUE 2d308, HCUOKOCMEU U MEEPObIX
(kpucmannuueckux) men. B3aumocessv medxcoy c8OUCMBAMU BeWecms 8 DA3HLIX

' MC — a1eMeHTHI COJIEPKaHNS, BKIIOYAIOIIHME MEXKIIPEMETHBIE CBS3U, KOTOPBIE MOJPOOHEE PACKPHITHI B
TEMaTHYECKOM TUITAHUPOBaHNH.

% 311ech U laee KypcMBOM 0003HAYEHBI TEMBI, M3yYEHHE KOTOPBIX TIPOBOJIUTCS B 03HAKOMHUTENLHOM Tuiane. [learor
CaMOCTOSTENILHO OIIpeersieT 00beM U3ydaeMOro MaTepHania.

* Bee Jlemonctpanuu u JlaGopatopHbie paboThl, IPEICTABIECHHEIE B COIEPKAHMIH, JOMYCKAETCs (MOKHO) TIPOBOIUTD,
UCIIONb3Ysl MH()OPMAIIOHHBIE U 3JIEKTPOHHBIE TEXHOJIOTHH (] pOBbIE 00pa30BaTEbHBIE PECYPCHI).

10



azpe2ammvlX COCMOSAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2ammvix COCMOAHUL 00bL.

HMemoncmpayuu’

1. Habmronenue OpOoyHOBCKOTO JBUKEHHUSL.

2. Habmonenue nuddyzuu.

3. Habmooenue  seénenuti,  00BACHAOWUXCA  NPUMSICEHUEM  UTU
OMMANKUBAHUEM YACMUY 8eujecmad.

Jlabopamopnuie padbomosl u onvimol

1. Oyenxa oOuamempa amoma MemoOOM psa008 (C UCNOJL30BAHUEM
domoepaguii).

2. OmbITHI 110 HAOIIOJEHUIO TETJIOBOTO PACIIIMPESHUS T'a30B.

3. OmpIThl TIO OOHAPYXKEHUIO JEHCTBUS CUJ MOJIEKYJSIPHOTO TMPHUTSHIKEHUS
(271eKmpoHHas 0emoHcmpauusi).

Pa3nen 3. /IBu:keHne U B3aMMOJAEHCTBHE TeJl

Mexanuueckoe JBUkKeHUE. PaBHOMEpHOE UM HEpPaBHOMEPHOE JBUIKEHHUE.
Cxopoctb. Cpeousiss cKopocmv npu HepasHOMEepHOM O8udicenuu. Pacuét myTu u
BPEMEHU JBUKCHUSI.

SBnenue wuHepuuu. 3axon uHepyuu. Bzaumooeiicmeue men KAk NpuyvuHa
UsMeHeHUsl cKopocmu o0eudiceHuss mei. Macca kak mepa uHepmuHocmu meid.
[InoTHOCTE BemiecTBa. (8436 NAOMHOCMU C KOJUYECMBOM MONEKYL 6 eOuHuye
00véMa sewecmaa.

Cuna xak XapakKTepHCTHKa B3auMojedcTBus Tell. Cura ynpyeocmu W 3aKOH
['yka. Uzmepenue cunvl ¢ nomowpro OuHamomempa. SIBICHUE TITOTEHUS U CHIIA
Tsokectd. Cuna msowcecmu na opyeux niaavemax (MC). Bec tena. HeBecoMoCTb.
CrnoxxeHue cuil, HalpaBJICHHBIX IO OJHOW mpsMoil. PaBHoxelcTByromas cun. Cuna
mpenus. Tpenue cxkonvorcenusi u mpenue noxos. Tpenue 6 npupooe u mexuuke (MC).

Hemoncmpayuu’

HabmroneHne MexaHM4eCcKoro ABMXKEHHUS Tea.

N3mepenne ckopoCcTy NPSMOJIUHEHHOTO ABUKEHUS.
HaGmroienue siBeHust HHEPIIUH.

HaGmronenne naMeHeHns CKOPOCTH MPU B3aUMOJICUCTBUU TeJl.
CpaBHeHHE MaccC MO B3aUMOJICHCTBHUIO TEII.

CrnoxxeHue cuJjl, HallpaBJICHHBIX 10 OJTHOM MPSMOM.

JIaﬁopamoprze pabomul u onvimol

1. OnpeneneHue  CKOPOCTH  PAaBHOMEPHOIO  JIBMDKEHUs  (1Iapuka
B KUJIKOCTH, MOJICIA  JJICKTPUYECKOr0 aBTOMOOWIS U T.I.) (271eKmpoHHas
oeMoHcmpauus).

R N

2. OnpeneneHue cpeaHed CKOPOCTH CKOJIbKEHUs OpyCcKa WM IIapuKa I0
HAKJIOHHOU TJIOCKOCTH.
3. Onpenenenue MIOTHOCTH TBEPJIOTO Tea.

4 31ech M Janee IPUBOIUTCS PACIIMPEHHBIN MEPEUEHb Ta00PATOPHBIX PaboT U OIMBITOB, W3 KOTOPOTO YUUTENb JeIaeT
BBIOOD IO CBOEMY YCMOTPEHHIO.
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4. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (jedopmanun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

5. OMBIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUS CKOIBKEHUS OT
BEca Teja U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Paspneu 4. JlaBiieHue TBEPABIX TeJl, AKUIKOCTEH U ra3oB

HaBnenue. Cnocobvl ymenvueHus u yseaudenusi oaeienus. Jlaenenue easa.
3asucumocmv Oaenenus eaza om ob6véma, memnepamypol. llepedaua OasneHus
meépobimu menamu, dcuokocmamu u eazamu. 3axon Illackans. [Inesmamuueckue
Mauwiunsl. 3aBUCUMOCTD JABJICHUSI JKUAKOCTH OT rmyOunsl. Coobwarowuecs cocyobi.
Tuopasnuueckue mexanusmol.

AtMocdepa 3emnn u arMmocdhepHoe AaBieHHE. [Ipuuunsl cyujecmeosamus
6030ywHotl obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3asucumocms ammocghepHo2o 0asieHus Om 8blCOMblL HAO YPOBHEM MODAL.
IIpubopwl 015 usmeperus ammocghepHo2o 0asieHus.

eticmsue sicuoxocmu u 2aza Ha noepysicéHnoe 8 HUX meio. BeITamkuBaromas
(apxumenoBa) cuia. 3akon Apxumeoda. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCHUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

2. [Tepenava naBneHUs KUJIKOCTHIO U Ta30M.

3. Coobmraromyecst COCyIbl.

4. ['mapaBnuyueckuit mpecc.

3. [IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUS.

6. 3aBUCUMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTH
T€JIa ¥ TUIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOMW JKHJIKOCTH.

8. YcoBue miaBaHus TEN: MUIABAHUE WM MOTPYKEHUE TEl B 3aBUCHUMOCTH

OT COOTHOIIEHUSI IJIOTHOCTEH Tea U KUAKOCTH.
JlabopamopHhuie padbomost u onvimol

1. HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMaA MOTPYKEHHON
B ’KMJIKOCTh YaCTH TeJIa.

2. OnpenenieHue  BBITAJIKMBAIONICH CHUJIbI, JECUCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIICH CHWJIbI, JCHCTBYIOIIECH Ha
TEJIO B YKMJIKOCTH, OT MaccChl TeJa.

4, OnbIThl, JAEMOHCTPUPYIOLINE 3aBUCHMOCTH BBITAIKHWBAIOIICH CHJIBI,

JIEHUCTBYIOIIEH HAa TEJO B KHUAKOCTH, OT 00BhEMA MOTPYKEHHON B KHUIAKOCTh YaCTU
T€JIa U OT IUIOTHOCTHU YKUJKOCTH.

3. KoHcTpynpoBanne  apeoMeTpa  WIM  KOHCTPYMPOBAHHE  JIOJAKH
Y ONIPEAETICHUE €€ TPY30II0IbEMHOCTH.

Paszpnes S. PaGoTra u MOIIHOCTB. JHEPrus
Mexanunudeckas padbota. MOUIHOCTb.
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[IpocTbie MexaHW3MBI: pblyar, OJOK, HAKIOHHAas IUIOCKOCTb. [Ipasuno
pasnogecus pvruaza. llpumenenue npasuna pasnosecus pviuaza K 010Ky. «3oaomoe
npasuno» mexanuxu. KIIJ] npocteix mexanu3zMoB. IIpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. Kunemuueckas u  nOmeHyuanbHas  SHEPIUs..
llpespawenue 00020 6uda mexaHuueckou dHepauu 6 Opyeou. 3aKOH COXpPaHEHUs
HHEPIUU B MEXAHUKE.

Hemoncmpayuu

1. [IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomot u onvimol’

l. Omnpenenenue padOThl CHUIIBI TPEHHS IPYU PABHOMEPHOM JIBMXKCHHUH Tela
110 TOPU30HTAIIEHON TOBEPXHOCTH.

2. HccnenoBanne ycinoBui paBHOBECHS pblyara.

3. Nzmepenne  KIIJI  HakJIOHHOM  IJIOCKOCTH  (2J1eKMPOHHAA
oemoncmpauus).

4. N3ydeHne 3aKOHA COXPaHEHUs MEXAHUYECKOM DHEPTUM (271eKmpPOHHAA
oemoncmpauus).

8 KVIACC

Pa3znen 6. TeruioBble siBJIeHUS

OcHoBHble  NONOJCEHUsI  MOJNEKVISIPHO-KUHEMUYEeCKOU meopuu  CmpoeHus
sewecmea. Macca u pazmepvr amomos u monexkynr. Onvlmoel, nOOMEepHIcoarOUjue
OCHOBHbLE NONONCEHUSL MONEK)IAPHO-KUHEMUYUEeCKOU Meopul.

Mopnenu TBEpHOro, JKHAKOTO M Tra3000pa3HOr0 COCTOSIHMM  BelllecTBa.
Kpucmannuueckue u amopguoie mena. ObvsacHenue ceoucmea 2a3os, Huokocmell u
MEEPObIX Mmell HA OCHOBE HOJONCEHUU MONEKVIAPHO-KUHEMUYECKOU mMeopull.
CMauuBaHue u KanuuiapHle a6ieHus. Tenniogoe pacuiuperue u cocamue.

Temneparypa. Cési3b memnepamypvl cO CKOPOCHbIO MENI0B020 OBUNCEHUS]
yacmuy.

BuyTtpennsis  aHeprus. Cnocobbl  uzmeHeHus — GHYMPEHHeU  SHepeuu.
mennonepeoaia u cogepuietue pabompi. Buowl menionepeoayu.
Menionpo8oOHOCHIb, KOHBEKYUS, U3TYYeHUe.

KonmdecTBo TemunoTel. Yoenvuas menioémkocme ewecmsa. Tennoobmen u
menyogoe pasHosecue. Ypasnuenue meniogo2o oanauca.

IInasnenue u omeepoesanue Kpucmaiiuieckux geujecms. Yoenvnas menioma
nnaenenus. Ilapoobpaszosanue u koumoencayus. Hcenapenue (MC). Kunenwue.
Yoenvuas mennoma napoobpazosanus. 3asucumocms memnepamypvl KUneHus om
ammocgheproco dasnenus. Brascnocms 6030yxa.

DHeprust TOIUINBA. YOoenbHas menioma c2copaHusi.

Ipunyunvr pabomor mennosvix osucamenet. KIIJ[ mennosoco oOsucameins.
Tennosvle osucamenu u 3awuma oxpyxcarowett cpeowvt (MC).

3axon coxpanenus u npespawerus duepauu 8 mennoswvix npoyeccax (MC).

Hemoncmpayuu
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1. Hab6mronenne 6poyHOBCKOTO JIBHKECHHSI.

2. Hab6monenune muddysun.

3. HaGnronenue siBjeHUi cMaunBaHUs U KallWUISIPHBIX SIBJICHH.

4. HaGmroienre TemioBoro paciumpeHus Tel.

3. W3meHeHune AaBieHUs ra3a Mpu U3MEHEHUH OObEMa U HArpeBaHUU WJIU
OXJIaXKICHUU.

6. [IpaBuiia U3MepeHUs TEMIIEPATYPBI.

7. Bubl Tenonepenaym.

8. OxJaxieHue Ipu COBEPIICHUH padOTHhI.

9 HarpeBanue npu coBepiieHHN padoThl BHEITHUMU CUJIaMHU.

10. CpaBHeHUE TEIIIOEMKOCTEN pPa3IMYHBIX BEILIECTB.

11. HaGmroneHnue KumeHwus.

12. HaGmroneHue mocTOSHCTBA TEMIIEPATypPhl IPH IJIABJICHUH.
13. Mopaenu TEMIOBBIX ABUTATENEH.

Jlabopamophuie padbomosl u onvimol

1. OneITel IO OOHAPYKEHHUIO NEUCTBHSI CHJI MOJIEKYJISIPHOTO MPUTSHKEHUS
(2/1eKmMpoHHan 0eMoHCmPayus).

2. OMnBITEI O BBIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIU caxapa.

3. OnpIThl 0 HAOTIOJIEHUIO TEIJIOBOIO PACIIMPEHUS ra30B, )KUAKOCTEH U
TBEPABIX TEIL.

4. Omnpenenenue AaBlieHUs BO3AyXa B 0a/UIOHE IIITPULIA.

5. OneITHl, AEMOHCTPUPYIOIIME 3aBHCHUMOCTH JABJICHHS BO3AyXa OT €ro
00bEMa U HarpeBaHUs WIN OXJIaKICHUSL.

6. Ilposepka eunome3vl MuUHEUHOU 3A8UCUMOCMU ONUHbL CMOJIOUKA
IAHCUOKOCIU 8 MEPMOMEMPUUECKOU MPYOKe Om memMnepamypbi.

7. HabOmronenne u3MEHEHMsT BHYTPEHHEM SHEprUM Tejla B pe3yJibTare
TEIUIONepeauu U pabOThl BHEIIHUX CHJL.

8. HccnenoBanue sBJICHHUS TEIIOOOMEHA MPU CMEMIMBAHUU XOJIOJHOW U
ropsiuei BOJIBI.

9. Onpeoenenue Koauuecmea meniomol, HNOLYYEHHO2O0 BOOOU NpU

menioooMeHe ¢ HazpemvimM MemaiiuiecKum YuiuHOPoM.
10. HccnegoBanue mpouecca UCIapeHus.
11. OmnpeneneHre OTHOCUTEIHLHON BIAXKHOCTH BO3AyXa.
12.  Onpeoenenue yoenvnoii meniomol niasieHUs 1b0d.

Paznen 7. DinekTpuyeckne 1 MArHUTHbIE SIBJICHUS

Onexmpuszayus men. JIBa poja 3IIEKTPUYECKHX 3apsAloB. B3aumoneinictBue
3apSKEHHBIX TEJT.

Onexktpuueckoe noine. [lpunyun cynepnozuyuu ds1eKmpudeckux noneu (Ha
KauecmeenHOM YpOGHe).

Hocumenu snekmpuueckux 3aps0os. nemenmapHulli 21eKmpuyeckuti 3apsio.
Cmpoenue  amoma. IIpoBOgHMKM W JUDJIEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.
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OnexkTpudeckuil TOK. VYcenoeusa cywecmeosanus 31eKmpuyecko20 moka.
NCTOYHMKM TIOCTOSSHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIeKmpudecKull mox 8 HCUuOKOCmsX U 2a3ax.

Pabota ¥ MOIIHOCTh DJIEKTPUYECKOTO ToOKa. 3axon Jlocoyna—/lenya.
Onekmpuueckue yenu u nompebumenu NEKMPUYECKOU dHepauu 6 Ovimy.
Onekrtpuueckas 1enb. Cuna Toka. DJeKTpudecKkoe HarpsbkeHue. COIpOTHBIIEHUE
NPOBOJHUKA. YOenvHoe conpomusnenue gewyecmsea. 3akoH OMa sl yyacTKa LIeTH.
[locnenoBaTenbHOEe W TApauieIbHOE COCIUHEHUE TPOBOJHUKOB. Kopomkoe
3ambiKaHue.

[TocTtosiHHBIE MarHuTHL. B3anmoaencTBue NOCTOSSHHBIX MArHUTOB. MaznumHoe
none. Maenumnoe none 3emau u e2o 3HaueHue Ons dHcuzHu Ha 3emne. Onvim
IOpcmeda. Maecnumnoe none snexkmpuieckoco moka. l[Ipumenenue 21eKkmpomacHumos
6 mexuuxe. [leticmeue MACHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
Dnekmpoogueamensb NOCMOSAHHO20 MoKa. Hcnonvsoeanue snexmpoosucamenei
MEeXHUYeCcKuUx yCmpoucmeax u Ha mpaHcnopme.

Onvimur @apades. Henenue snexkmpomacnumuon unoykyuu. Ilpasuno Jlenya.

dnexmpozenepamop. Cnocobul NoJyYeHUs. 9NIeKMPUUECKOU SHep2UlU.
DNEeKTPOCTAaHIIMU Ha BO30OHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu

1. DJekTpu3anus Ted.

2. JIBa poaa 3JIEKTPUYECKUX 3apsiI0B M B3aUMOJACHCTBHE 3aPSKEHHBIX TEN.

3. YCTpOUCTBO U ICHCTBUE IIEKTPOCKOIIA.

4. DJieKTpocTaTudecKasi UHIYKIIHS.

3. 3aKOH COXpAaHEHUS AJIEKTPUUECKUX 3apsIOB.

6. [IpoBOAHUKH U TUDIIEKTPUKHU.

7. MoaennpoBaHue CHIIOBBIX JIMHUM 3JEKTPUYECKOTO TTOJIS.

8. N cTOYHMKHN TOCTOSIHHOTO TOKA.

9. JIeCTBHS AAEKTPUYECKOTO TOKA.

10. DnexTpuyeckuil TOK B KUJIKOCTH.

11. Ta3oBeIi paspsa.

12.  H3mepeHue cuiibl TOKa aMIIEPMETPOM.

13. H3MmepeHue 3JeKTpUUECKOTro HANPSKEHUST BOJIbTMETPOM.

14. Peocrat u Mara3uH CONPOTUBIICHUM.

15. BsaumonencTBue MOCTOSHHBIX MATHUTOB.

16. MoaenupoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS MTOJII0COB MarHUTA.
17. MoaenupoBaHrue MarHUTHBIX IMOJIEH MOCTOSTHHBIX MarHUTOB.
18.  OmmwIT Dpcrena.

19. MarauTtHoe noJie ToKa. JJIEKTPOMAarHur.

20. JlencTBHE MAarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.

21.  DJeKTpOIBUIaTeNlb MOCTOSHHOTO TOKA.

22. HccnenoBaHue SABICHUS NEKTPOMATrHUTHOW HHAYKIIMH.

23.  Omnbrtel @apages.

24. 3aBHCHMOCTb HAIIPABJICHUS HHAYKIIMOHHOTO TOKAa OT YCIIOBHHM €ro
BO3HUKHOBEHMUSI.
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25. DaekTporeHepaTop MOCTOSHHOTO TOKa.
Jlabopamopnwie padomol u onvimol

1. OnbITel 1O HAOMIOACHUIO JJIEKTPU3ALMUA TeNl WHAYKIUEH U MpH
CONPUKOCHOBEHUHU.

2. HccnenoBanne AEUCTBUS AJIEKTPUYECKOTO IMOJS HA NPOBOJHHMKU H
TDIIEKTPUKH.

3. COopka u npoBepka pabOThI JIEKTPUIECKOMN 1IETTH MOCTOSHHOTO TOKA.

4.  HM3mepenue u peryimpoBaHHE CUJIBI TOKA.

5. H3mepenwue u peryaupoBaHHe HAMPSIKEHUS.

6.  Hccrnedosanue 3a8ucumocmu Cuibl MoKd, UOywe20 yepes pe3ucmop, om
CONPOMUBIEHUSL PE3UCOPA U HANPANXCEHUS HA pe3ucmope.

7. Onvimul, OeMOHCmpupyrowue  3a8UCUMOCb NEeKMPUUECcK020

conpomuenenus NnposoOHUKA Om e20 ONUHbL, NIOWAOU NONEPeyHO20 CeYeHUsl U
Mamepuana.

8. IIposepra npasuna cnodxceHus HANPANCEHUN NpU NOCIE008AMENLHOM
CcOeOuHeHUU 08yX pe3ucmopos.

9. Ilposepxa npasuna 0na cunbl Moka npu NApPaIIeIbHOM COEOUHEHUU
pe3ucmopos.

10. OmnpeneneHue pabOTHI ANEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.

11. OmnpeneneHre MOIIHOCTH SJIEKTPUUYECKOTO TOKA, BBIACISIEMONM Ha
pe3ucrope.

12.  HccnegoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO Y€pe3 JIAMIIOYKY, OT
HalpsHKECHUS Ha HEH.

13.  Onpeodenenue KII/[ nacpesamers.

14. HccnegoBaHrne MarHUTHOTO B3aUMOJEHCTBHS TOCTOSIHHBIX MAarHUTOB.

15. MHW3yyeHne MarHUTHOTO IO TOCTOSIHHBIX MArHUTOB IMPU KX
O00BbEIMHEHUU U Pa3/ICICHUU.

16. HccnegoBaHue OeHWCTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmnpiTel, AEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aUMOJCHUCTBUS
KaTYIIKU C TOKOM U MarHuWTa OT CHJIbI TOKA M HAIlpaBJIEHUS TOKA B KaTYIIIKE.

18. M3yueHue neWCTBUS MAarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 31eKmMpoosucamess.

20. HUszmepenue KIIJI a5exkTpoaBUraTeIbHON YCTAaHOBKH.

21. OnbeITel TO HCCIENOBAHUIO SIBJICHUSA S3JIEKTPOMATHUTHOW WHAYKIWHU:
UCCIIEJOBAHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHHS] MHIYKIIMOHHOIO TOKA.

9 KJIACC

Pa3znea 8. Mexannueckue siBJeHUS

Mexanuyeckoe aABWkKeHUe. MarepuanbHas Touka. Cucrema otTcuéTa.
OTHOCUTEIBLHOCTh MEXAaHMYECKOTO JBWKEHHUA. PaBHOMEpHOE MpsSMOJIMHENHOE
nBwxeHue. Hepasnomeproe npamonunetnoe osudicenue. CpenHsAd U MHOBEHHAS
CKOpOCmb mejla npu HepagHOMEPHOM OBUHNCEHUU.
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Yckopenune. Pasnoyckopennoe npsamonunelinoe osudicerue. CBOOOTHOE
najenue. Onvimul [ anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

[lepsoiii 3ak0oH HproTona. Bropo# 3akon Herotona. Tperuit 3akon HproToHAa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuna mpenusi CKOIbI*CeHUs, CULA
MpeHUsi NOKOs1, Opyaue 8U0bl MpPeHUsl.

Cuma TSOKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nagenus. /euscenue nianem eokpye Coanya (MC). Ilepsas kocmuueckas ckopocmeo.
Hesecomocmo u nepezpysxu.

PaBHOBecue maTepuanibHOM TOYKU. Abcontomuo meépooe meno. Pasnosecue
meépoo2o mena ¢ 3aKpenjiéHHolU ocblo 8paujeruss. MOMEHT cumbl. [lenmp mscecmu.

Nmnynee Ttena. Mzmenenue umnyavca. HUmnynvc cunvl. 3aKOH COXpaHEHUS
uMmiyibsca. PeaktuBHoe neuxenue (MC).

Mexanndeckasi paboTa W MOIIHOCTh. PaboTa cunm TsDKeCTH, ympyeocmu,
mpenus. Cesazv snepeuu u pabomel. IloTeHIIMaNbHAs SHEPTUA Tejla, MOJAHATOTO Ha
MOBEPXHOCTHIO 3eMIIH. [lomenyuanvrasn snepeus coicamoul npyicunvl. Kunetudeckas
sHeprus. Teopema o KuHemuueckou 3Hepeuu. 3aKOH COXPaHEHUS MEXaHUYeCKOU
SHEPIUH.

Hemoncmpayuu

1. HabGmronenne MexaHMYeCKOro ABMKEHUS Tejla OTHOCUTEIBHO PpPa3HBIX
TEJI OTCYETA.

2. CpaBHeHUE TyTEH U TPACKTOPUN ABUKEHUSI OJHOTO U TOTO KE Tela
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

3. N3mepeHne CKOpOCTH M YCKOPEHUS MTPSIMOJIMHEWHOTO IBUKEHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOT'O JIBM)KEHHUS.

3. HabGnronenue 1BM>KEHMS Tela IO OKPYKHOCTH.

6. Habmronenne MexaHUYEeCKUX SIBJICHUM, MPOUCXOASIIMX B CHUCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCHTEJIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCUMOCTh YCKOpPEHHUS TeJla OT MAcChl Te€Jla U JEHUCTBYIOLIEH HA HEro
CHJIBI.

8. HabGmronenue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TE.

9 N3menenue Beca Tena Mpu yCKOPEHHOM JBUKCHUU.

10. Ilepengaua umiyibca Npu B3aUMOAEHCTBUM TEN.

11. TIpeobpazoBanusi PHEPTUH MPU B3aUMOJICHUCTBUU TEIl.

12. CoxpaHeHue UMIMyJIbCca MPU HEYTIPYTOM B3aHUMOICHCTBUM.

13.  CoxpaHeHHe UMITyJIbCA IPU A0COIIOTHO YIPYTOM B3aUMOICHCTBUU.

14. HalGnroneHue peakTUBHOTO IBUKEHUS.

15. CoxpaHeHHE MEXAHMUYECKOW SHEPTUU MTPU CBOOOJTHOM MA/ICHUH.

16. CoxpaHeHne MEXaHMYECKOM DJHEPIHUM TMPHU [JBW)KEHUM Tela MOJ
JIEUCTBUEM IIPYKUHBL.

Jlabopamophuie padbomosl u onvimol
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1. Koncmpyuposanue mpaxma ons paseona u oanbHeuuie2co pagHOMepHO20
O0BUIICEHUST ULAPUKA UTIU METIeHCKU.

2. Omnpenenenue cpenHeld CKOPOCTH CKOJBKEHUS OpycKa HIIM JBUKCHHS
[IapUKa 10 HAKJIOHHOW IUIOCKOCTH.

3. Onpenenenue yCKOpPEHHs Tella NMPU PaBHOYCKOPEHHOM JBMKEHHH I10
HAaKJIOHHOM IIOCKOCTH.

4.  HccnenoBaHue 3aBUCUMOCTUA IMYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JIBUYKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. IIposepka eunomeswvi: eciu npu pasHOYCKOPEHHOM O8UdCEHUU 6e3

HayaIbHOU CKopocmu nymu OMHOCAMCA  KdK pﬂd HeYemmbix yuceia, mo
coomeemcmeyrowue npomesNCymKu 6pemeru O0OUHAKOBDIL.

6.  HccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI
HOPMAaJIbHOT'O JaBJICHUSI.

7. Omnpenenenue kKodhGUIMEHTA TPEHUS CKOTBKCHUSI.

8. Omnpenenenue KECTKOCTH NPYKUHBIL.

9. Omnpenenenue pabOThl CHUIIBI TPEHHSI IPU PABHOMEPHOM JIBXKEHHUH TeJa

110 TOPU3OHTAJILHOW MMOBEPXHOCTH.

10. Omnpenenenue pabOTHl CUJBI  YNPYrOCTH MpH MNOIBEME Tpy3a
C UCIOJIb30BAHUEM HETOJBUKHOTO U MOJIBHYKHOTO OJIOKOB.

11. H3yueHue 3aKkOHA COXpaHEHUS YHEPTHUHU.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA Y BOJTHBI

KonebarenpHoe nBuxkenue. OCHOBHBIC XapaKTEPUCTUKH KOJIeOaHUM: TIEpUO,
4acToTa, aMILIuTyaa. Mamemamuueckuii u npyscunuolii masmuuxu. [Ipespawenue
SHepeUU npu Ko1ebameibHOM 08UNCEHUU.

3aryxaromue konebanus. Beinyxennsie konedanus. Pezonasnc.

Mexanndeckue BomHBL. (CBOWCTBA MEXaHMUYECKHX BOJH. [IpodonbHuie U
nonepeymvle 8OaHbL. [[MUHA BOIHBL U CKOPOCMb €€ pacnpocmpanerus. Mexanuueckue
80JIHbI 8 MEEpOOM meine, ceticmudeckue eonnvl (MC).

3ByK. I pomkocmo 38yka u eévicoma moua. Ompasicenue 38yka. HUngpaseyx u
VAbMPA3BYK.

Hemoncmpayuu

1. HaGmonenue koniebaHui Ten MOJ EUCTBHEM CHIIBI TSDKECTH U CHUJIBI
YIPYTOCTH.

2. HabGmonenue konebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

3. HaoGmroieHre BEIHYKICHHBIX KOJIeOaHWM U pe30HaHca.

4. PacnpocTpanenue npoAoabHBIX U MOMEPEYHBIX BOJH.

3. HaGumronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKyCTHYECKHI pE30HAaHC.

Jlabopamophuie padbomosl u onvimol

1. OnpeneneHue YacToThl M TEpuoAa KoJeOaHUM MaTeMaTH4eCKOro
MasTHUKA.
2. OnpeneneHue 4acToThl M MepUoa KOJeOAHUW MPYKUHHOTO MAasTHHKA

(2/1eKmpoHHan 0emoncmpayus).
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3. HccnenoBanne 3aBUCMMOCTH Tepuoia KoJieOaHWUM TMOJBEIIEHHOTO K
HUTH TPy3a OT JIJTMHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH  IE€pUOAa  KOJeOaHM  MPYKUHHOIO
MAasITHUKA OT MACChI Tpy3a (2J1eKmPOHHASA 0eMOHCMPAYUsL).

3. [IpoBepka HE3aBUCUMOCTH MEpHOJia KoJeOaHul Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACChI Ipy3a.

6. OnbITEI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh IEpHoJia  KoJeOaHu
MPYKMHHOTO MasTHUKA OT MacChl I'py3a U )KECTKOCTU MPYKUHBI.

7. WU3mepeHne  yckOpeHHs  CBOOOJHOTO  MajCHUs  (IAeKmpoHHaA
oemoncmpauus).

Pa3znesn 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

DNEeKTPOMAarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BoOJHBL.  Ceoucmea
aneKmpomMacHumublx 60aH. Illkana snekmpomacHummubix 60aH. Hcnonvsosanue
9NEKMPOMASHUMHBIX GOIH 0151 COMOBOU CEA3U.

DJleKTpoOMaruuTHas mnpupoja ceera. CKOpocTh cBeTa. BoHOBBIE CBOKCTBa

CBETAa.

Hemoncmpayuu

1. CBOICTBa PJIEKTPOMATrHUTHBIX BOJIH.

2. BosnHoBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomel u onvimor’

1. N3yyeHue CBOWCTB AJIIEKTPOMArHUTHBIX BOJIH C TTOMOIIBI0 MOOMIBHOTO
TenedoHa.

Pa3znes 11. CBeToBbIe sIBJICHUS

JlyueBas Mmonens ceera. Mctounuku cBera. [Ipsavonuneunoe pacnpocmpanenue
ceema. 3ammenus Connya u Jlynwi. Otpaxenue cBeta. [lnockoe 3epkano. 3aKoH
ompasicenus ceema.

[Ipenomienne cBera. 3aKOH TNIPENOMIICHMS cCBeTa. [lonnoe @HympenHee
ompadicenue ceema. Hcnonv3ogeanue NOAHO20 BHYMPEHHE20 OMPAdCEHUs 8
ONMUYECKUX C8EMOBOOAX.

Jlunza. Xon nyuwedt B numH3e. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). Ina3z xax onmuueckasa cucmema. bnuzopykocmo u
0aIbHO30PKOCMb.

Pa3znooicenue 6enoco ceema 6 cnexkmp. Onvimsi Hvtomona. Cnoowcenue
CNeKmMpalbHblX Y8Eemos.

Hemoncmpayuu
[IpsamonuHerHOe pacpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xop nyuel B coOuparoniei JInH3e.

X0/ JIy4ed B pacCerBarOIICH JIMH3E.
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8. [TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

0. [TpunaIun geicTBus doToammapata, MUKPOCKOTIA M TEIIECKOTIA.
10.  Mopens rnaza.

11. PasnoxeHnue O6enoro cBera B CIIEKTP.

12.  TlosyuyeHue Oe0ro CBETA MPHU CIOKEHUU CBETAa PA3HBIX IIBETOB.
JlabopamopHhuie padbomosl u onvimol

1. HccnenoBanre 3aBUCUMOCTH yTJla OTPaXKEHUsI CBETOBOTO Jiyda OT yrIJia
TaJICHUSL.

2. N3ydueHne XxapakTepUCTUK U300paKEHUS TIpeMEeTa B INIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCUMOCTH yrjla TMPEIOMJIEHHS CBETOBOTO Jiyda OT
yTJIa [MaJICHUS Ha TPAHMIIE «BO3yX—CTEKIIO».

4. [TonyueHnne n300pakeHUH ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

5. Omnpeneneaue  (HOKYCHOTO  pPacCCTOSHHS M ONTHYECKOH  CHJIBI
coOuparolieii TUH3bI (271eKMPOHHAA 0EMOHCMPAUU).

6. OneITEl MO Pa3/IOKEHHUIO OENoro CBeTa B CHEKTP (271eKmpoHHAsA
oemoncmpauus).

7. OMNBITH 110 BOCHPUATHIO 1IBETA MPEIMETOB MPU MX HAOIIOJEHUU Yepe3

LIBETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbIE SIBJICHUS

Onvimsl Pezepgopoa u mnaHeTapHas Mojeib atroma. Mojenb atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmei.

PanunoaktuBHOCTE. Anbgha-, bema- u camma-uznyyerus. CTpOEHHUE aTOMHOTO
anpa. Hyknonwnas moodens amomuozco Adpa. Hzomonwvl.  Paouoaxmuemvie
npespawienus. Ilepuoo nonypacnaoa amomuvix soep.

SAnepHbie peakmuu. 3aKOHBI COXPAHEHUS 3apSATOBOTO M MAacCOBOTO YFHCEIL.
Peaxyuu cunmesa u oenenus saoep. Ucmounuku suepeuu Connya u 36¢30 (MC).

Snepnass sHepreTuka. Jleicmeus paouoOaKmueHbIX U3IYYEHUU HA MHCUBbLLE
opeanuzmel (MC).

Hemoncmpayuu

1. CrekTpbl U3Ty4YEHHUS ¥ TTOTJIOIICHUS.

2. CrexTpsl pa3au4HbIX ra3oB.

3. CnekTtp Boaopoa.

4. HabGmonenue TpekoB B kamepe Bunbscona.

3. PaGota cuéryrika HOHU3UPYIOMINX U3ITYUCHHM.

6. Perucrpanust u3mydeHus: IpupOIHbBIX MUHEPAJIOB U MTPOILYKTOB.

Jlabopamopnwie padomol u onvimol

1. Habnioodenue cnnowHvlx u 1uneuuamoix CneKmpos u3yueHus.

2. HccenenoBanne TPEKOB: M3MEPEHHUE DHEPTMM YACTHLBI IO TOPMO3ZHOMY
nyTH (1o poTorpadusam) (2.1eKmponHas OemoHCmpayus).

3. N3mepenue paanoakTUBHOTO (POHA (91eKmpoHHan demoncmpayusi).
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IHoBTOpHUTEILHO-00001IAKOIMIA MOAYJIb

[ToBTOpUTETHEHO-0000IIIAIONTNH MOy TIPEIHA3HAYCH /IS CUCTeMAaTH3alluN U
0000IIEeHUsI MPEIMETHOTO COAECPKAHUSL U OMbITA JEATEIbHOCTH, MPUOOPETEHHOTO
MIPU U3YUYEHUHU BCETrO Kypca (PU3HKHU.

[Ipr u3ydyeHUM JAHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATeNIbHOCTU, Ha OCHOBE KOTOPBIX OOECIEUYUBACTCS JOCTHXKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  Pe3yJbTaToB  OOyueHus,  (opMHUpyeTCs
€CTECTBCHHO-HAay4YHass TPAMOTHOCTh: OCBOCHHME HAYUYHBIX METOJOB HCCIIECAOBAHMS
SBJIICHUM TPUPOJBI U TEXHHUKH, OBJIAJICHUE YMEHUAMH OOBSICHATH (PU3NYECKUE
ABJICHUS, MPUMEHSS T[IOJYyYECHHbIE 3HAHMS, pellaThb 3aJadyd, B TOM YHCIE
KAUE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHANIBHO IESITEIRHOCTHBIN XapaKTep JaHHOTO pa3Jeiia peaanusyercs 3a
CYET TOT0, UTO yYalIMECs BBIMIOJIHSIIOT 3aJaHUSI, B KOTOPBIX UM IIPEIaracTcs:

" Ha OCHOBE IIOJIYYCHHBIX 3HAHWW paCMoO3HaBaTh M HAYYHO OOBICHATH
dbuznyeckue SBJICHUS B OKPYKAIOIIEH TPUPOJIE U TOBCEIHEBHOM )KU3HH;

" JCIOJB30BATH MOJ PYKOBOJACTBOM I€1arora Hay4YHble METO/AbI HCCIIEIOBAHUS
bu3NuecKux SBJICHWNA, B TOM 4YHCIE s TMPOBEPKA THUIOTE3 M MOIyYCHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBSCHATH C OMOPOM HAa JUAAKTUYCCKHM Marepual Mocje OOCYXICHUs C
MeJaroroM Hay4YHble OCHOBBI HauOoJiee€ BaXHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTHM, HalpuUMeEp, MPAKTUYECKOTO HCIOIb30BAHUS PA3JIMYHBIX MCTOUHUKOB
SHEPrMd Ha OCHOBE 3aKOHA MPEBPAILCHUS W COXPAHEHHS BCEX HM3BECTHBIX BHUJOB
SHEPIUH.

Kaxmas w3 TeM JaHHOrOo pasjelia BKJIIOYAeT AKCIEPUMEHTAIBHOE
uccienoBaHne OO0O0OIAIIIET0 XapakTepa Ha YCMOTpPEHHE TMeaarora M TpH ero
noMomu. Pasmen 3aBepmiaercss INPOBENEHUEM JAUATHOCTUYECKOW U OLIEHOYHOM
paboOThI 32 KypC OCHOBHOM IIKOJIBI.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYUYEBHOI'O IIPEJIMETA
«OU3NUKA» HA YPOBHE OCHOBHOI'O OBIIETI'O ObPA3OBAHN A

B uenom pesynbTarel ocBoenusi oOyuatommmucs ¢ 3[1P yuebHoro npeamera
«Dusuka» JOMKHBI COBMANIATh ¢ pe3yibTaTamu DegepanbHoil pabodeil mporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

Haunbonee 3HaUNMBbIMU SIBIISIFOTCSL:

JIMYHOCTHBIE PE3YJbTATDI:

B pesynbraTte nzyuenus GU3MKM Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs Yy
oOyuaromierocst ¢ 3[1P OyayT chopMupoBaHbl ClieyIonUe JUYHOCTHBIE PE3YIbTATHI
B YaCTU:

1) maTpuoTUYECKOro BOCIIUTAHHUS:
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IPOSIBJIICHHE MHTEpPECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
buznyeckoil HayKu;

[IEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCHMCKUX YUEHBIX (PU3UKOB;

2) rpa)KJaHCKOTO U JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMSL:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIE€HUU OOUIECTBEHHO-3HAUUMBIX U
TUYECKUX NpOoOJIeM, CBA3AHHBIX C NPAKTUYECKUM TNPUMEHEHHEM JOCTHKEHUU
busuKy;

OCO3HAHME BAXKHOCTU MOPAJIBHOITHUUECKUX MPUHIMIOB B JI€ATEILHOCTH
YUYEHOT0;

3) 5cTeTU4eCKOro BOCIUTAHMSL:

BOCIPUSATUE ACTETHUUECKUX KauecTB (PU3MUECKOW HayKH: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTU HAy4YHOTO MTO3HAHUSL:

OCO3HAaHUE IIEHHOCTH (U3NYECKOM HayKd KaK MOLIHOTO HHCTPYMEHTa
IIO3HAHUS MHUpPA, OCHOBBI PA3BUTUS TEXHOJOTHWM, BAXKHEHMIIEH COCTABIISIOLIECH
KYJbTYpBHI;

pa3BUTHE HAy4YHOH JI0OO3HATENIBHOCTH, HWHTEpeca K HCCIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) bopMupoBaHUs KyJIbTYpPhI 310POBbSI K IMOIIMOHAIILHOTO 0JIArOMOTYYHs:

OCO3HAHME IIEHHOCTHM Oe3omacHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOIMYECKOM MHUpE, BAXKHOCTH IPaBUJI OE30MACHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ AEKTPUUYECKUM U TEIJIOBBIM 000PYA0BaHUEM B JOMAIIHUX YCIOBUSIX;

chOpMHUPOBAHHOCTH HaBbIKA PEQIICKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIUOKY
Y TaKOT'O K€ MpaBa y APyroro 4eaoBeKa;

6) Tpy1OBOTO BOCITUTAHHSL:

7) aKTMBHOE y4dacTHE€ B PEIICHWM IMPAKTHYECKUX 337a4 (B pPaMKax CEMBbH,
o0pa30oBaTeIbHOM  OpraHM3alyd,  HACEJIEHHOrO0  IYHKTa, POJHOIO  Kpas)
TEXHOJIOTUYECKON M COIMAIbHOW HANpPABICHHOCTH, TPEOYIOIIMX B TOM YHUCIE U
(bU3NYECKUX 3HAHUMU;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBA3aHHBIX ¢ (PU3UKOM;

8) PKOJIOTHUYECKOI'0 BOCIIMTAHUS:

OpUEHTAallMsl Ha MNpUMEHEHUE (U3UYECKUX 3HAHUW JUIsl pelleHUs 3aJad B
00J1acTu OKpy Karollel cpelibl, IUTAHUPOBAHMSI MIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX
NOCJIEACTBUN JUIsSl OKPYIKAIOLIEH cpebl;

OCO3HaHUE TIJI00AJIBHOTO XapakTepa 3KOJOTMYECKUX MpoOsieM U MyTell ux
penieHus;

9) aganTanuy K U3MEHSIOIUMCS YCIOBHUSIM COLMAIBHON U IPUPOIHOM CPEJIbL:

NOTPEeOHOCTh BO B3aWMOJCWCTBUM TPH BBIMOJIHEHUHM HCCIENOBAHUN U
POEKTOB (PU3NYECKON HAMIPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTHUX;

NOBBIIIEHHE YPOBHS CBOEM  KOMIIETEHTHOCTHM 4Y€pe3  IMPAKTHYECKYIO
JeSTENbHOCTD;

noTpeOHOCTh B ()OPMHPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie GOPMYIUPOBATH
UJIeH, MOHATHUSA, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U SABJICHUSX;

22



OCO3HaHHE ACHUIMTOB COOCTBEHHBIX 3HAHMH M KOMIICTEHTHOCTEH B 00JacTH
busuKy;

TUTAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETCHUH HOBBIX (PM3NUYECKUX 3HAHHM;

CTpEeMJICHHE aHAJTU3UPOBATh W BBISBIATH B3aWMOCBSI3U MPUPOIBI, O0IIECTBA H
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3MUCCKUX 3HAHUM;

OLICHKAa CBOMX JEUCTBUM C YYETOM BIMSAHHUS Ha OKPYXXAIOLIYIO Cpexdy,
BO3MOYKHBIX TJIOOQTBHBIX ITOCIICICTBHH.

METAIIPEIMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHblMu y4eOHbIMU HOZHACAMEbHBIMU OCUCMBUAMU:

1) 6a30BBIC TOrUYECKUE JSUCTBHUS:

BBISIBJISITh U XapaKTePHU30BaTh CYIIECTBCHHBIC IPU3HAKH OOBEKTOB (SIBJICHUI);

yCTaHaBJIMBATh CYIICCTBCHHBIM MpU3HAK KiIacCU(PUKAIIMK, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TMPOTHBOpPEUYHS B paccMaTpUBaeMbIX (hakTax,
JTAHHBIX ¥ HAOIOJCHUSAX, OTHOCSIIUXCS K (PU3MUESCKUM SBICHUSIM;

BBISBIISITH TPUYMHHOCIICJICTBEHHBIE CBS3H NMPHU U3YYCHUU (DU3NUSCKUX SIBJICHUN
Y TIPOIIECCOB, MPOBOJAUTH BBHIBOJBI C UCTIOJIB30BAHUEM JCTYKTHBHBIX W MHIYKTHBHBIX
YMO3aKJIIOUCHUM, BBIBUTATh THIOTE3bl O B3AMMOCBS3SIX (PU3NYECKUX BEITUYNH, TIPU
HEOOXOIMMOCTH IO/ PYKOBOJICTBOM YUHUTEIIS;

BbIOMpATh Croco0 pemeHus y4yeOHOM (¢u3nueckol 3anayu  (CpaBHEHHE
HECKOJbKMX BAapUAHTOB pEIICHMs, BBIOOp Hauboiee MOIXOIAIEro ¢ Y4YETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPUEB) TIO]T PYKOBOJICTBOM yYUHUTEJIS.

2) 6a30BBIC UCCIIEA0BATEIHLCKUE ICUCTBUSA:

HCII0JIb30BaTh BOMIPOCHI KaK MCCIICI0BATEILCKUM HHCTPYMEHT TTO3HAHMS;

MPOBOJAWTL 110 IUIAHY OIBIT, HECIOXHBIM (PU3NUECKUN SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBaHUE (DU3UUYECKOTO SBJICHUS, MPU HEOOXOJAMMOCTH TIOJ
PYKOBOJICTBOM YUHUTEJIS;

dbopmyupoBaTh OOOOIIEHWS W BBIBOABI 110 pe3yibTaTaM IPOBEAEHHOIO
HAOJTFOICHMSI, OTIBITA, UCCIIEAOBAHMS C ONOPON Ha TUTAH/aJITOPUTM.

3) paboTta c nHpOpPMAITHEIA:

MPUMEHSTh Pa3IMIHbIE METOAbI, MHCTPYMEHTHI W 3alpoChl TPU TIOWCKE H
otOope MHpOPMAIMM WM JAHHBIX C YYETOM MPEUIOKEHHON yueOHOH (pu3nyeckoin
3aJ1a4y¥, PU HEOOXOAMMOCTH IO PyKOBOACTBOM YUUTEIIS,

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh MHGOPMAIIMIO PA3IMYHBIX BUIAOB U (GOpM
MIPE/ICTABIICHHUS,

CaMOCTOSITEJIbHO  BBHIOMpaTh  ONTUMaJbHYIO  GOpMYy  MpEICTaBICHUS
uHpoOpMaM U WUIFOCTPUPOBATh peIllaeMble 3aJlaud  HECIOXKHBIMH CXEMaMH,
JyarpaMMaMu, HTHOM rpaduKoi U uX KOMOWHAILMAMU, IO PYKOBOJICTBOM YUHTEJIA.

Osnadenue YHUBEPCANbHBIMU yueoHbIMU KOMMYHUKAMUBHBIMU
oelcmeuamu:

1) obuienue:

B XOJIe O0CYXXJIeHUs y4eOHOTO MaTepHalia, pe3yJbTaTOB JIA0OPAaTOPHBIX padoT
¥ TIPOCKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI M BBICKA3hIBATH
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U7ey, HalleJICHHbIE Ha peIlIeHHEe 3aJaud W TOJJep’KaHue OJiaroKenaTeTbHOCTH
OOIIICHMS,;

COMOCTABJISATh CBOM CYXKJICHHS C CYXACHUSMH JPYIMX YYACTHUKOB JUAJIOTa,
OoOHapy’KHUBaTh Pa3IMuME U CXOACTBO MO3UIUI;

BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJMYHO MPEACTaBIATh PE3yIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO ONBITA
(3KCnIEepUMEHTa, UCCIEOBAHUS, TIPOEKTA).

2) coBMECTHas JIeITeIbHOCTh (COTPYAHUYECTBO):

NOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M HWHAMBHUAYaJIbHOM
paboOThI IPU PEIICHUN KOHKPETHOM (PU3NYEeCcCKOl IpOoOIeMBbl;

MPUHUMATH L€ COBMECTHOU JIESITEIIbHOCTH, OPraHU30BBIBATh JIEUCTBUS T10 €€
JOCTUKEHHIO: paclpeesisiTh PO, 00CYKIaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHOM
paboTHI, 0000IIaTh MHEHHUS HECKOJIBKHX YEIIOBEK;

BBITIOJIHATH CBOIO YacTh PabOTHI, JOCTHTas KAadyeCTBEHHOTO pe3yJbTara IIo
CBOEMY HAIIPaBIICHUI0 U KOOPAUHUPYS CBOM JEHUCTBUS C JAPYTUMU YJIE€HAMH
KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJAJa B OOLIMKA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBHSL.

Osnadenue yHugepcaibHbIMU YUeOHBIMU PE2YIAMUBGHBIMU OCUCMBUAMU:

1) camoopranu3zanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOIIUX s
perieHus: GU3NUeCKUX 3HAaHUM;

OpPUEHTUPOBATbCA B  PA3JIUYHBIX  [OJAXOJAaX  MHPUHATUS  PEUICHUU
(MHAMBUlyaTbHOE, IPUHATHE PEUICHUS B TPYyNIE, IPUHATHE PELICHUN Ipynnoi);

COCTAaBIIATh AIITOPUTM pelIeHUsT (PU3NYECKON 3a/1auu WU TIIaHa UCCIIeI0BaHUS
C Y4ETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, MO PYKOBOJICTBOM
YUUTENS.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY CHUTyalluM M TMpejuiaraTh IUlaH €€ W3MEHEHHUs, MpHu
HEO0OXOIMMOCTH MO/ PYKOBOJCTBOM YUHTEJIS;

OOBSCHATh  TPUYMHBI  JOCTIXKEHUS  (HEHOCTHKEHHUS]))  PE3yJbTaToOB
NEeSTEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUSIM.

3) SMOILIMOHATBHBIN UHTEIJICKT:

CTaBUTH ceOs HA MECTO JPYTOoro 4elioBeKa B XOJ€ CIopa WM JUCKYCCHHM Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYIroro.

4) npuHsATHE Ce0S U IPYTUX:

MPU3HABATh CBOE MPaBO HA OMIMOKY MpH pelieHnn (GU3NYEeCKUX 3a71ad Wid B
YTBEPKICHUAX HAa HAYYHBIE TEMBI U TAKOE € MPaBo APyroro.

INPEAMETHBIE PE3YJIBTATBI

TpeGoBaHusi K MpeAMETHBIM pe3yJbTATAM OCBOCHHUSI Y4eOHOI0 mpeamera
«Pusukay, pacnpenejeHHbIe M0 rogamM 00y4eHHUs
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PesynpTaTel mo romam (GOpMyNHPYIOTCS MO MPUHIUITY JAO0ABICHUS HOBBIX

pe3ynbTaToB OT TojJa K roay (pe3yJibTaTbl OYEPEAHOrO0 TroJa IO YMOJIYaHUIO
BKJIFOYAIOT PE3YyJIbTaThl NPEIbITYIINX JIET).

7 KUIIACC

[IpenmeTHble  pe3ynabTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI — OTpaXarhb

c(OPMHPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHIA:

OPUEHTUPOBATHCA B TMOHATUSX M ONEPUPOBATH MMHU Ha 0OA30BOM YPOBHE:
dbu3nYecKkre W XUMUYECKHUE SBJICHUS;, HAOJIOACHUE, SKCIEPUMEHT, MOJIETb,
TUI0TE3a; €IUHMIBI (DU3NUECKUX BEIMYMH; aTOM, MOJEKYyJia, arperaTHble
COCTOSIHUSI BellecTBa (TBEpAOE, JKHUAKOE, Ta3000pa3HOE); MEXaHHUYECKOE
JBUKEHUE (paBHOMEpPHOE, HEpaBHOMEpPHOE, MPSMOJIMHENHOE), TpPacKTOpHs,
paBHOAeHcTBytomass  cui,  gedopmarnus  (ynopyras, — IJIacTHYecKas),
HEBECOMOCTh, COOOMIAIONIMECS COCYAbl, C ONOpPOM Ha JUAAKTUYECKUN
Marepual

paznuyarh sBiIeHUs (auddy3us; TEIUIOBOE IBWIKEHHWE 4YaCTHUI[ BEIECTBA;
PaBHOMEPHOE JIBUKCHHUE; HEPAaBHOMEPHOE JBIDKCHUE; UHEPIIHS;
B3aUMOJICHCTBUE TEJI;, pasHogecue meEEPObIX mell C 3AKPENIEHHOU OCbHo
epawenuss; Tepeaada JaBJICHUS TBEPABIMH TEJIAMH, KUIKOCTAMHU M Ta3aMu;
aTMoc(pepHOE JlaBlieHWE; IUIaBaHWE TeJ; MPEBpaAlIEHUS MEXaHWYECKON
SHEPIrUM) IO ONMHCAHUIO MX XAPAaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MYEcKoe SIBICHHUE, MOCIE MPEABAPUTEIIHLHOTO
00CYXIEHHUS C IeIaroroMm;

pacno3HaBaTh MPOSIBICHUE M3YyYCHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM
MUpE, B TOM 4YHcClie (U3HUECKHE SBIICHUS B TPHUPOJEC: MPUMEPHI IBIKCHHS C
Pa3JINYHBIMUA CKOPOCTSIMA B JKMBOM W HEXUBOW NPHUPOAE; NECUCTBUE CHIIBI
TPEHUS B MPUPOJEC U TEXHUKE; BIUSHUE aTMOC(PEPHOrO JABJICHUS HA KUBOU
OpraHu3M; IUIaBaHUE PhIO; pblYaru B TeJe YEJOBEKa; MPU ITOM MEPEBOAUTH
MpPaKTUYECKYI0  3ajJady B y4eOHYIO,  BBIJIEISATH  CYIIECTBEHHbIC
CBOMCTBa/NIpU3HAKU (PU3MUECKUX SBJICHUM C MOMOIIBIO TIEJIarora;

ONKCHIBATh H3YUYEHHBIE CBOMCTBA TeNl M (PU3UYECKHE SBJICHUS, HCIONb3YS
¢dbuzmyeckre BeNUYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BpPEMs, MYTh,
CKOPOCTbh, CPEJIHSISl CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTU, BEC Tella, Cuja
TpeHUus, JaBjieHne (TBEPIOro Tena, >KUAKOCTH, Ta3a), BhITAIKMBAIOIIAS CHUIIA,
MexaHuueckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHUJIbI, KO3(PUITUEHT
MOJIC3HOTO JICUCTBUS MEXAaHU3MOB, KUHETHYECKAs W MOTCHIIMAIbHAS SHEPTHs)
C ONOpOM Ha CXeMy;, MNpH OINKHCAaHUU PACKPhIBaTh (DUINUYECKUN CMBICT
UCIOJIb3yeMbIX BEJIUYMH, UX 0003HAUEHHUS U €IMHULIBI (PU3UUYECKUX BEJIMYUH,
Haxooums Gopmynvl, ces3vl8aiouiue OAHHYIO0 GUUYECKYI0 8eIUUUH) C OpYeUMU
BENUYUHAMU, CMPOUMb 2PAQUKU  UZVHUEHHBIX 3A8UCUMOCTEU  QU3ULECKUX
6euyUH C OTIOPOU Ha JUTAKTUYECKAN MAaTEpHall,

XapaKTepPU30BaTh CBOMCTBA Tell, (DU3UUYECKUE SIBIICHUS U TPOIECCHI, HCTIONB3YS
MpaBuia CI0XKEHUs CUI (BIOJIb OJHOM TpsiMoi), 3axon I'yka, 3axon Ilackans,
3aKoH Apxumeoa, npasuno pasHosecus pviuaza (010Ka), «3010moe npaguioy
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MexaHuKuy, 3aKOH COXPAaHEHHUS MEXaHWYeCKOW SHEpPTHH;, TNpPU STOM JaBaTh
CIIOBECHYIO (POPMYJUPOBKY 3aKOHA U 3anUCLIBAMb €20 MAMeMamuyeckoe
8blpadiceHue noo pyKogoOCmMEoM nedazo2a ¢ 00CydcoeHuem niana pabomoi,
OOBSACHATH (DU3UYECKUE SBJICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYallUui MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: MNPy MOMOIIN
nejiarora BhISIBJISTh IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3
1—2 morMYecKuX 1aroB ¢ onmopoit Ha 1—2 U3y4eHHBIX CBONCTBA (PU3NUECKUX
SBJICHUM, (PU3NIECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

peliaTh TUIIOBBIE pacyETHBIC 3a7a4yd B 1JEWCTBHE C OMOPOM HA AJITOPUTM,
MIPEeIBAPUTEITLHO Pa300paHHBIN COBMECTHO C TIEAAroroM, MCIOIb3Ys 3aKOHBI U
(dbopMyIIBI, CBSI3BIBAIONTNE (PU3MUECCKUE BETMYUHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJlayMl 3alHUChIBATh KPATKOE YCJIOBHE, MOACTABIATh (PU3MUECKUE BEITMYUHBI B
dbopMyIBI W TPOBOAWUTH PAcU€Thl, HAXOAUTh CIPABOYHBIC JIaHHEBIE,
HEOOXOMMBIC IS PEIICHMSI 3aJ1ad, OIICHUBATh PCATUCTUYHOCTH MOYYCHHOU
(bU3UYECKON BEIIMUUHBL;

pacrno3HaBaTh MPoOJIeMbl, KOTOPHIE MOKHO PEUIUTh MPHU MOMOIIH (HU3UUYECKUX
METOJIOB TOCJI€ MPEABAPUTEILHOTO OOCYXICHUS C IMENaroroMm; MpH MOMOIIN
reJiarora B ONMUCAHUH MCCIICIOBAHUS BBIICTISATH MPOBEPSIEMOE TIPEAMIOI0KESHUE
(rumoTe3y), C OMOpPOM HA JUAAKTUYCCKUNW MaTepuall pasinyaTbh U
WHTEPIPETUPOBATh TOJYYCHHBI PE3yJIbTAaT, HAXOIUTh IOCIE OOCYKIEHUS C
neJ1aroroM OIMIMOKHU B XOJI€ OIBITA, JIeJIaTh BHIBOJBI IO €T0 pe3yiIbTaTaMm;
YMETh HAXOJUTh C WCIOJIb30BaHUEM ITM(POBBIX 00pa30BATEIBHBIX PECypCOB
OTIBITHI TIO HAOMIOACHUIO (PU3NYECKUX SIBJICHUN UM (PU3NYECKUX CBOMCTB TEI:
bopMyIMpoBaTh MPOBEPSiIEMbIE  MPEAINONOXKEHHS, COOMPAaTh YCTAHOBKY
U3 MPEUIOKEHHOTO 000PY/IOBaHUSA C OMOPOM Ha CXEMy, 3alUCBhIBaTh X0l
ombITa ¥ GOPMYITHPOBATH BHIBOIBI MO/ PyKOBOJACTBOM I1€/1arora;

BBHITIOJIHATD TIPSIMBIE U3MEPEHUs PACCTOSHUSA, BPEMEHH, MacChl Tena, o0bhEMa,
CWJIBI U TEMIIEPATYPhI C UCTIOJIB30BAHMEM aHAJIOTOBBIX U ITU(PPOBBIX MTPHOOPOB
C OTIOPOM Ha aJTOPHUTM; 3aIKCHIBATh TTOKA3aHMsI TPUOOPOB C YUIETOM 3aJaHHOU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOJUTH COBMECTHO C TI€IaroroM MCCIEIOBAaHUE 3aBUCUMOCTH OJHOU
(bu3HYecKoil BEIMYUHBI OT JAPYTOM C HUCIOIB30BAHUEM MPAMBIX H3MEpPEHUM
(3aBUCUMOCTH TIYTH PABHOMEPHO JBIDKYIIETOCS TeJa OT BPEMEHU JABUKCHUS
TeNA; CUNbl MpeHusi CKOIbJCeHUs Oom eeca mend, Kavecmea o06pabomku
nogepxHocmeri men U HE3ABUCUMOCMU CUTbl MPeHus Oom NIowaou
CONPUKOCHOBEHUSI Mel; CUIbl YAPY2OCMmU Om  VOIUHEHUs NPYICUHDL,
BLIMANKUBAIOWE CUTbL OM  00BEMA NOSPYHCEHHOU Yacmu mena u om
NIOMHOCMU  JHCUOKOCIU, €€ He3A8UCUMOCIU  OMm NIOMHOCMU mead, Om
2NYOUHbL, HA KOMOPYIO NOSPYIHCEHO Meno, YCA08Ul NAAGAHUs Mel, YCL08UL
pasHosecusl pvlyaza U 010K08); TIOJ PYKOBOJCTBOM II€AAarora y4acTBoBaTh B
TJTAHUPOBAHUHM YYCOHOTO HCCJICIOBAaHMS, COOMPATh YCTAHOBKY W BBITIOJHSTH
U3MEpEHHUs, CleAays TMpeJIOKEHHOMY TIUIaHy, (UKCHUPOBAaTh pe3yibTaThl
MOJIYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BUJEC MPEIOKEHHBIX
TabuIl U TPaUKOB, JAeNIaTh BHIBOBI 110 PE3yJIbTaTaM MCCIIEI0BAHMS;
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MPOBOJUTh KOCBEHHBIE W3MEpeHUs (U3UYECKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUJAKOCTH W TBEPAOTO Teja; CHJIAa TPCHHS CKOJIbKCHUS, JaBJICHUE
BO3/lyXa; BBITAJKHUBAIOIIAs CHIIA, JCHCTBYIOIIAsA Ha MOTPYKEHHOE B JKUJIKOCTh
Ten0; KO3(PQPUIMEHT MOJIE3HOTO JAEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAy
NPEJIOKEHHOW ~ WHCTPYKIMM;  MPU  BBINOJHEHWHM  U3MEpPEHUH  T0J
PYKOBOJICTBOM T€larora CcoOUpaTh OJKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIYHCIIATH 3HAUEHHE UCKOMOW BEJIUYUHBI,

cOOI0O/IaTh TpaBUIa TEXHUKH O€30MAacCHOCTH TPHU paboTe C J1abopaTOPHBIM
000pyZI0OBaHUEM TIOCIIC TIPEABAPUTEITLHOTO 00CYKICHHS C TIEIarOroM;
COTIOCTABIISATh TPHUHIIUIBI JACHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChHI, TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCYAbl, OApOMETp, phIYar,
MOJBI)KHBIA W HEMOJABW)XHBIA OJIOK, HAaKJIOHHAs IJIOCKOCTh C OIMOpOW Ha
JTUIAKTUYECCKUN MaTepual;

XapaKTepUu30BaTh MPUHIUIBI IEUCTBHS U3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOUCTB MOCTE MPEABAPUTEIHHOTO OOCYXKIEHUS C TEeIaroroM ¢ Ornopoi Ha
uX onucanus (B TOM YHCIE: TOIIUITHUKA, YCTPONCTBO BOJOIPOBO/IA,
THIPABIUYCCKANA TPECC, MaAHOMETP, BBICOTOMEp, MOPITHEBOH HACOC,
apeoMeTp), HCIOJIb3Yysl 3HAHUS O CBOMCTBaX (U3MYECKUX SIBICHUU U
HE00X0IMMbIe (PU3UUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJNUTH MPUMEPHI / HAXOIUTh MHPOPMAIMIO O MPUMEPAX MPAKTUIECKOTO
UCIIOJIb30BaHUSl  (PU3WYECKUX 3HAHWM B  TOBCEIHEBHOW IKU3HHM IS
oOecrieueHusi 0€30MACHOCTH MPU OOpAIICHUH C MPUOOPAMU M TEXHHUUYECKUMU
YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbSI M COOJIIOJCHHSI HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CpeIE;

OCYIIECTBIIATH C MOMOIIBIO Meaarora 0T00p NCTOYHUKOB HH(POPMAIIMHA B CETH
WHTEpHET B COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUW W MYTEM CPaBHEHHUS PA3TMYHBIX WCTOYHHKOB BBIJICIISATH
uH(OpMaIMIO, KOTOpas SBISETCS IPOTHUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIOJIb30BaTh TMPHU BBHIMOJHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JTUTEPATYPY (U3UYECKOTO COAEPKAHUS, CIPABOYHBIE MaTePUAIbI, PECYPCHI
cetu  VHTepHeT; BiageTpb NpuUEéMaMud  KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh TOJl PYKOBOJACTBOM TMelmarora ¢ oOOCYXIEHHEM IaHa paboThI
KpaTKHE MHChbMEHHBIC M YCTHBIC COOOINCHHWS HA OCHOBE 2—3 WMCTOYHUKOB
uHdopMaruu (HU3NIECKOT0o COJEpPKaHHUSA, B TOM YHCIC ITyOJIMYHO JIeIaTh
KpaTKHe COOOIEHUs O pe3yibTaTaX MPOEKTOB UM y4eOHBIX HMCCIEIOBaHUM;
IpU 3TOM T'PaMOTHO MCIIOJIb30BAaTh W3YUYEHHBIN MOHATHMHBIA ammapaTr Kypca
(bU3HKH, COMPOBOXKIATh BHICTYIUICHUE NPE3CHTAIINEH;

IPU BBIMOTHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAHUN TOJI PYKOBOJICTBOM
mejarora  pacmpeneiisaTh OOS3aHHOCTH B TpPYIIIe B COOTBETCTBHHM C
MOCTABJICHHBIMHA 3aJ]a4aMH, CJICIUTHh 3a BBIMOJTHCHUEM IIIaHA JEHCTBUMA,
aJICKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJl B JCATCIBHOCTH T'PYIIIHI;
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BbICTpauBaTh KOMMYHHUKATHBHOE B3aMMOJEIHCTBHE, YyUWUTHIBasi MHEHHE
OKPYXKaIOIUX.

8 KUIIACC

[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YPOBHE JOKHBI  OTpaXkaTh
chOpPMHUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHIA:

-  OPHECHTHPOBATHCS B MOHATUSAX U ONEPUPOBATH MMU Ha 0230BOM YPOBHE: Macca
U pasMepbl MOJIEKYJ, TETUIOBOE JBIDKCHHWE aTOMOB M MOJICKYJI, arperaTHbIE
COCTOSIHUSI BEIIIECTBA, KPUCTAJUTMYECCKUE M aMOp(dHBIC Tella, HACHIIMICHHBIA U
HEHACHIIICHHBIH Map, BIIAKHOCTh BO3JyXa,; TeMIIepaTypa, BHYTPEHHSSA
DHEPrus, TEIJIOBOM JIBUTATeIb; JJICMEHTAPHBIA DJICKTPUYCCKUN  3aps,
DIIGKTPUYECKOE  TIOJie, TMPOBOAHUKKA W JUDJIEKTPUKH,  MMOCTOSHHBIN
AIIEKTPUIECKHUI TOK, MarHUTHOE TIOJIE;

- pasznuyaTh SBJICHUS TIOCIEC MPEABAPUTEITHLHOTO OOCYXKICHHS C IeJarorom
(TemyoBoe pacuIMpeHHe/cKaThe, TeIyonepenaya, TEIIOBOE paBHOBECHE,
CMaYMBaHWE, KAMWUIAPHBIC SBJCHUS, WCIApEHUE, KOHJEHCAIWs, ITUIaBJICHUE,
KpUCTaJTA3AITUS (oTBepAcBaHUE), KUTICHUE, TeIuIonepeava
(TEIIONPOBOHOCTh,  KOHBEKIHMS,  HM3JydYeHHWE);  JJICKTpPU3alus  Tell,
B3aMMOJICHCTBHE 3apsiioB, JCHCTBUS JJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBHE MAarHUTOB, JICWCTBUE MAarHUTHOTO  IIOJIA
Ha TIPOBOJTHUK C TOKOM, JJIGKTPOMAarHUTHAsi WHIYKIMS) TO OINUCAHUIO HX
XapaKTePHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
bu3HYecKoe SBICHHE,

- pacmo3HaBaTh C IMOMOIIBIO IEIarora MPOSBICHWE HM3YyYCHHBIX (HHU3UIECKUX
SIBIICHUN B OKPYXKAIOIEM MHUpPE, B TOM YHCIIe (U3NUECKHUE SBJICHUS B PUPO/IE:
MTOBEPXHOCTHOE HATSHKCHHUE U KAMMIISIPHBIC SIBJICHUS B PUPO/IE, KPUCTAIUIBI B
npupone, uznydenue ComnHIla, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHWE pOCH, TyMaHa, WHEs, CHEra; DJJCKTPUYCCKHUE SBIICHUS B
aTMocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB; MAarHUTHOE TOJE 3eMIIH,
nperid ToCOB, POJb MAarHUTHOTO TOJS JJIsl JKM3HHM Ha 3emiie, TOJSpPHOE
CHSIHHIC, TIPYU OTOM IMEPEBOJUTH MPAKTUYECKYIO 33/7ady B yUeOHYIO, BBIACIATH
CYIIECTBCHHBIE CBOMCTBA/TIPU3HAKH (PH3UUECKUX SBICHU,

- ONUCHIBaTH IMOJ PYKOBOJCTBOM Iiefjarora ¢ OOCYXKJIEHUEM IUIaHa pPabOThI
W3YYCHHBIC CBOWMCTBA TeNl U (PU3WYECKUE SIBJICHHS, WCTONL3Ys (Pu3ndeckue
BETMYMHBI (TeMIeparypa, BHYTPEHHSS DJHEPTUs, KOJIMYECTBO TETUIOTHI,
yAenbHas TEIUIOEMKOCTh BEIIECTBA, YIENbHAs TEIUIOTA TUIABICHUS, YIeTbHAS
TEIUIOTa TapooOpa3oBaHMsl, YyJelbHas TEIJIOTa CrOpaHWs  TOIUIHBA,
KOO(PQUITUEHT TIOJIE3HOTO JCHCTBHSI TEIJIOBOM MAIlIMHBI, OTHOCHUTEIIbHAS
BJIQKHOCTh BO3JyXa, OJJIGKTPUYECKHH 3apsl, CHJIAa TOKa, JJIEKTPUIECKOE
HampsDKEHUE, COMPOTHUBIICHUE TPOBOJHMKA, YJIEIbHOE  COMPOTUBIICHUE
BEI[ECTBA, pab0Ta W MOIIHOCTh DJEKTPUYECKOTO TOKa); MPHU OMUCAHUU
MpaBWIBHO TPAKTOBAaTh C TMOMOINIbIO TieAarora (U3WYECKUid  CMBICI
WCIIOJIb3yEMbIX BEJIMYWH, O0O3HAYCHUS W EIUHUIBI (DU3UYCCKUX BEIIMYMH,
HAaXOJIUTh (OPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEIHYHUHY C
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JPYTMMH  BEJIMYUHAMH, CTPOUTH TpaduKH HM3YyUYEHHBIX 3aBUCHUMOCTEH
(U3UYCCKHUX BEIIMYHH,

ONPENENATh TOCIE MPEABAPUTEIBHOIO OOCYKIEHUS C IEJaroroM CBOMCTBa
TeN, (pU3NYECKHE SIBICHHUS M NPOLECCHI, UCIOJB3YS OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM ~ TEOpPUHM  CTPOEHHUS  BEIECTBA,  [PUHLHAII
CYIEpHO3MIIMU T0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHHUs 3apsja,
3akoH Oma g y4yacTka LenH, 3axkoH [owcoyna—/lenya, 3aKOH COXPaHEHHUS
SHEpPruM; NpPU STOM HAXOAUTH CJOBECHYIO (DOPMYIMPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOe BBIPAXEHHE C ONOpod Ha uudpoBbie 00pa3zoBaTEIbHBIC
pecypcsl;

COOTHOCHUTB IOJI KOHTPOJIEM Iearora (pu3nvyecKkue mporecchl U CBOMCTBA Tell,
B TOM YHCJI€ W B KOHTEKCTE CHUTYallMd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, IpyU MOMOLIM Me1arora BbIABISATh TPUUUHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUThH OOBSICHEHUE U3 1—2 JOTMYECKUX IIAroB ¢ OMOPOW Ha 1-2 M3y4eHHBIX
CBOICTBA (PU3MUECKUX SIBICHUM, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
peuaTh TUIOBBIE PacUETHBIE 3aJa4u B 1—2 NEHWCTBUS C ONOPOM HA alITOPUTM,
IpeIBAPUTENHHO Pa300paHHBIN COBMECTHO C MEIAroroM, MCHOIb3Ys 3aKOHbBI U
(bopMyIIbl, CBA3bIBatOIIME (PU3MUECKUE BEIUUYHUHbBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layd 3aluChiBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HENOCTATOK JAHHBIX s
pelIeHus] 3a/layd, BBIOMpPATh 3aKOHBI W (QOpMyIbl, HEOOXOAMMBIE s €€
pelIeHusl, TPOBOAUTH pPAcu€Thl W CPaBHUBATH IOJYYEHHOE 3HAYCHHUE
(bu3HYECKO BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

UMETh IMPENCTaBICHUE O MpoOJieMax, KOTOPbIE MOXKHO PELIMTh IPU MOMOIIU
¢u3nyecCKuX METOJIOB IOCJIE€ MPEABAPUTEIBLHOIO OOCYKIEHHUS C IEIaroroM;
UCIIOJIB3YSI OIMCAHME VCCIIEI0BaHN, BBIJICIIATD IIPOBEPSEMOE
IPEANOIOKEHNE,  OLEHUBAaTh  IPABUJIBHOCTb  NOPSAJKA  NPOBEACHUS
WCCJIEI0BAHMS, JI€JaTh BBIBOJIBI;

yMETh HaxOJUTh C MCIOJIb30BaHHEM LU(POBBIX 00pPa30BaTEIbHBIX PECYPCOB
OTBITHI 1O HAOJIOACHHUIO (PU3UYECKUX SIBICHUN WM (DU3UUYECKUX CBOMCTB Tell
(KanWUIsIpHbIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3/AyXa OT €ro o0béma,
TEMIEPATYPbI; CKOPOCTH MPOLIECCa OCTHIBAHUS/HAIPEBAaHUS MPU U3JIYYEHUU OT
[[BETA M3JIy4arollel/OTI0MAoNIe TOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJIbI
OT TEMIEPATYPHI )KUIKOCTH U IJIOMAAU €€ TIOBEPXHOCTH; IEKTPU3ALUS TN U
B3aUMOJICUCTBHE JJIEKTPUYECKUX 3apsAJ0B; B3aWMOJIECHCTBUE IOCTOSHHBIX
MarHuTOB, BHU3yaJM3alys MArHUTHBIX IIOJIEM TMOCTOSSHHBIX MAarHUTOB;
JNEUCTBUAA  MAarHUTHONO  IOJsl HAa  NIPOBOJHUK  C TOKOM,  CBOMCTBa
AIIEKTPOMAarHuTa, CBOMCTBAa  JJIEKTPOABUIATENsl  MOCTOSHHOTO  TOKA):
(GopMyIMpOBaTh MPOBEPSEMBIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY W3
MPEAJI0KEHHOT0 000PYI0BaHUS C OMOPOM Ha CXEMY; ONMMCHIBATH XOJI OIbITA U
(bopMyIMpPOBaTH BHIBOJIBI MO PYKOBOACTBOM II€1arora;

UMETh MPEJCTaBICHUS O HU3MEPEHHH TEeMIEepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTH BO3/yXa, CUJIBI TOKA, HAIIPSDKEHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX
npuOOpoOB U JATYMKOB (PU3MYECKUX BEJIWYMH; IpPU I[OMOILM IeJarora
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CpaBHUBATh PE3yJNbTaThl H3MEPEHH C YYETOM 3aJlaHHOM aOCOJIOTHOU
MOTPEITHOCTH;

IPOBOJAUTH COBMECTHO C TMIE€JaroroM MHCCIEIOBAaHUE 3aBUCUMOCTH OJHOMU
(bu3MYecKoil BEIMYUHBI OT JAPYTOM C HUCMONB30BAHUEM MPAMbBIX H3MEpPEHUN
(3aBUCHUMOCTb  COTIPOTUBJIEHUSI TPOBOJHUKA OT €ro JJIWHBI, [UJIOIIATU
MOTIEPEYHOTO CEUYECHMsSI M YJECIBHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHHKA;
CWJIbl TOKa, WAYIIETO Yepe3 IMPOBOJHUK, OT HANPSDKCHHS Ha IMPOBOJHHUKE;
WCCJICIOBAHUE  TIOCIEJOBATEIbHOTO M NapajUIeIbHOTO  COEIWHEHUU
MPOBOJHUKOB): TUUIAHUPOBATH HWCCJIEAOBAHHWE, COOMpaTh YCTAHOBKY W
BBITIOJTHATH U3MEPEHUS 0] PYKOBOJCTBOM IEarora, Ciemys mpeaioKeHHOMY
1aHy, GUKCUPOBATH PE3YJbTAThI MTOJYIYCHHOW 3aBUCUMOCTH B BUJE TAOIHI] U
rpaMKoB, JeNaTh BEIBOJBI IO PE3YJIbTaTaM UCCIIEOBAHUS TIOCE O0CYKIACHUS
C Tearorom;

COOTHOCUTh KOCBEHHBIE HW3MEpPCHHS (U3NYECKHX BelW4YuH (yIeiapHas
TEIUIOEMKOCTh BEIIIECTBA, COMPOTUBIICHHE MPOBOJHUKA, padoTa M MOIIHOCTH
AIIEKTPUUECKOTO0 TOKA): C IOMOINbIO IMeJarora IUIAHUPOBATh W3MEpPEHUs,
coOupaTh  OSKCHEPUMEHTAJIbHYIO  YCTAHOBKY,  CIEays  MpeaIOKeHHOU
WHCTPYKIIUH, U BBIYUCIISITH 3HAYCHUE BEITMYUHBI;

COOII0/IaTh TIpaBUJIa TEXHUKH OE30MAaCHOCTU TpH paboTe ¢ JabopaTOPHBIM
000pyIOBaHUEM TIOCIE MPEABAPUTEIHHOTO OOCYKICHHS C TEarorom;
COIOCTABJISATh C TIOMOIIBIO TIeAarora MPHUHIUIBI JEHCTBUS HW3YYEHHBIX
IPUOOPOB M TEXHUUYECKHUX YCTPOUCTB C OMOPOM Ha UX ONMUCAHMS (B TOM YHCIIC:
CUCTEeMa OTOIUICHHsS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmepMerp,
BOJITMETP, CUETYMK DJIEKTPUYECKONW ODHEPruH, IIEKTPOOCBETUTEIHHBIC
npuoOOphl, HArpeBaTeNbHBIEC AIIEKTPONPUOOPHI (MIPUMEPHI), DIEKTPUUECKUE
MPEIOXPAHUTEIN; DJICKTPOMATHUT, JJIEKTPOJBUTATENb TMOCTOSHHOTO TOKA),
UCIIOJIB3Ysl METOJMYECKHE MaTepHalIbl O CBOMCTBaxX (DM3MYECKUX SIBICHUN U
HEe0OXoaMMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IMOCJE MPEIBAPUTEIHLHOTO OOCYXKIACHHS C MEAaroromM MpOCThIe
TEXHUYECKUE YCTPOWCTBA W H3MEpPUTENbHBIE MPUOOPHI IO CXeMaM H
CXEMAaTHUYHBIM PHUCYHKaM (SKUJKOCTHBI TEpMOMETp, TEPMOC, MCUXPOMETP,
TUTPOMETP, JIBUTATENh BHYTPEHHETO CrOpaHMsl, SJIEKTPOCKOI, PEOoCcTar);
COCTaBIIAITh CXEMBbI DJJIEKTPUYECKUX IeNed C  TOoCHeOBaTeIbHBIM U
napajyieTbHBIM COSUHEHUEM D3JIEMEHTOB, COOTHOCS YCIIOBHBIE 00O3HAUYEHUS
AJIIEMEHTOB DJICKTPUUICCKUX TICTICH;

MPUBOJNUTH MPUMEPHI/HAXOAUTh WH(OpPMAIMIO O MpUMEpax MPaAKTUYECKOTO
WCIIOJIB30BAHUS  (PU3WYECKUX 3HAHWK B  TOBCEIHEBHOW IKWU3HH IS
oOecrieyeHus1 0€30MACHOCTU MpPU OOpAIllEHUH C MPUOOpaMU M TEXHUYECKUMU
yCTPOMCTBAMH, COXpaHEHHs 370POBbSI M COONIIOICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAKOLIEH Cpee;

OCYIIECTBIATh C TOMOIIBIO TMefarora MOUCK HWHGopManuu (GU3nIecKoro
conmepkaHusi B ceTH VIHTEepHET, Ha OCHOBE HWMEIOIIMXCS 3HAHUW W IMYyTEM
CpaBHEHUS JOTIOJHUTEIBHBIX MCTOYHUKOB BBIICIATH WH(POpPMAIIHIO, KOTOpas
SIBIISIETCS POTUBOPEUYNBOM WIIH MOXKET OBITh HEJOCTOBEPHOM;
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- HCIOJB30BaTh MPHU BHITIOJIHEHUH YYEOHBIX 3aJlaHUi OTOOpPAHHYIO IMEJarorom
HAyYHO-TIOMYJISIPHYIO JIUTEPATypy (U3HUECKOTO COJAEpk aHUsl, CIPABOYHBIC
Marepuaibl, pecypcbl ceth MHTepHeT; BIaaeTh npuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, npeodpazoBanust THGOPMAIIMKU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OMOPOM Ha AITOPUTM U YTOUHSIOIIUE BOIPOCHI NIEJArora;

- CO3/laBaTh I0J] PYKOBOJCTBOM TMeaarora ¢ OOCYXJICHHEM IUIaHa paboThI
MUCbMEHHBIE U KpaTKHWe YCTHBIE COOOIIeHus, 0000mas uHpopmaiuoo u3
HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COJAEPkKAHUS, B TOM YHUCIE MyOIUIHO
MPEJCTABIATH PE3YJIbTATHI IPOCKTHON MJIM UCCIEA0BATEIIBCKON IEATEIBHOCTH;
IIPU DTOM TPAMOTHO MCIIOJb30BaTh M3YYEHHBIN IMOHATHMHBIN anmapaTr Kypca
(bU3UKH, COMPOBOXKIATH BHICTYIUJICHUE MPE3EHTAIIUEH;

- NOpU BBINOJHEHUU YYEOHBIX TMPOEKTOB M HCCIEIOBAaHUM (PU3MUECKUX
MIPOLIECCOB IO PYKOBOJICTBOM I€JIarora pacupeaesisiTh 00S3aHHOCTH B TPYyIITIe
B COOTBETCTBHUU C MOCTABIICHHBIMU 33Jja4aMHU, CJIEAUTH 34 BBINOJHEHUEM IJIaHA
JIEUCTBUM U KOPPEKTUPOBATH €ro, aJleKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaj B
JIEATENBHOCTh TPYIIbI; BBICTPANBAaTh KOMMYHHUKATHBHOE B3aUMOJICHUCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

9 KJIACC
[TpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI  OTPa)KaTh
c(hOpPMHUPOBAHHOCTH Y 00YUAIONIUXCS YMEHHUIA:

- OpUEHTHPOBATbCS B MOHATHUAX U ONEPUPOBaTH MMM Ha 0a30BOM YpPOBHE:
cucTtemMa oOTcuéra, MaTepualibHas TOYKa, TPACKTOPHs, OTHOCUTEIBHOCTh
MEXaHUYECKOro NBIKEeHMS, nedopmaius (ynpyras, MmiacTUYecKas), TpPEHHE,
YEeHmpoCmpeMumenbHoe YCKopeHue, HEBECOMOCTb W MEperpy3Ku; LEHTP
TSKECTH; aOCOJIIOTHO TBEPJAOE TENO, LEHTP TSHKECTH TBEPIOro Tena,
paBHOBECHE; MEXaHMYECKHE KoyieOaHWs U BOJNHBI, 3BYK, HH(pa3ByK
U YIbTPa3BYK; AJIEKTPOMArHUTHbIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JANbHO30PKOCTb, CHEKMPbl UCNYCKAHUA U NO2TIOUWeHUs,
anb(da-, 6eTa- 1 raMMa-u3JIy4eHUs, U30TOIbI, I€PHAs SHEPTeTHKA;

- COOTHOCHUTBH SIBJICHHS IIOCJIE MPEABAPUTEIBHOIO OOCYX AECHHS C IEJarorom
(paBHOMEpHOE U HEpPaBHOMEPHOE IPSIMOJINHEWHOE IBIDKECHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBWKEHUE, CBOOOJAHOE IMaJIEHHuE Te,
pPaBHOMEPHOE JBUKEHUE O OKPY>KHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE
JBUKEHUE, KoJjebaTellbHOe [IBIKEHHE (3aTyXalollue U  BBIHYXICHHBIC
KoJeOaHus), PEe30HaHC, BOJHOBOE  JBWKEHUE, OTpaXeHUE  3BYKA,
PSIMOJIMHEMHOE pacipoCTpaHeHUe, OTPaKEHUE U MPETOMIIEHUE CBETa, MOJTHOE
BHYTPEHHEE OTpPaXCHHE CBETa, pa3joKEHUE OEIoro cBeTa B CHEKTP U
CIIO)KEHHE  CHEKTpPaJbHbIX I[BETOB, JIUCHEPCHUS CBETA, ECTECTBEHHas
PaAMOaKTUBHOCTb, BO3HMKHOBEHME JIMHEHUYATOro CIEKTpa H3IydeHUs) IOo
OMHCAaHUIO WX  XapaKTepHbIX CBOMCTB M Ha  OCHOBE  OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

- pacmo3HaBaTh C TOMOIIBIO TEAAarora MPOSIBICHUE H3YYCHHBIX (U3UUYECKUX
SBJICHUW B OKpY KaroleM MUpe (B TOM yucie (pU3NUecKue sIBJICHUS B IPUPOJIE:
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NPWINBBl U OTJIMBBI, IBWKEHHE IUIaHET COJHEYHOW CHCTEMBI, PEAKTUBHOE
JBWKEHUE  JKUBBIX  OpPraHU3MOB, BOCIHPHUSTHE 3BYKOB  KUBOTHBIMH,
3eMJIETPSICEHUE, CECMHUYECKHE BOJIHBI, IlyHAMH, 9XO0, LIBETA TEJI, ONTUYECKUE
SIBJICHUS B IpUPOJE, OMOJIOTHYECKOE neicTBue BUIUMOTO,
yiIbTPaUONIETOBOTO M PEHTTCHOBCKOTO  HM3JIYYEHUM;  €CTECTBEHHBIN
paMOaKTUBHBIM (OH, KOCMHMYECKHE JIy4H, paJUOAKTUBHOE U3IyUYEHUE
IPUPOIAHBIX MHUHEPATIOB; JAEUCTBUE PAAUMOAKTUBHBIX M3IyYEHH HA OpPraHU3M
4eJioBeKa), MPU ATOM I10J] PyKOBOJICTBOM IeAarora nepeBouTh MPakTUYECKYIO
3ajadyy B y4eOHYI0, BBIIEHATh  CYIIECTBEHHbIE  CBOWCTBA/TIPU3HAKU
(du3nyecKux sBJICHUMN;

OINKCHIBaTh IIOJ PYKOBOJACTBOM Ilefarora ¢ O0OCYyXJIE€HHUEM IUIaHa padoThl
U3YYEHHBIE CBOMCTBA TeJl U (PU3MYECKUE SBICHMS, HCHOIB3Ys (PU3NUYECKUe
BEJIMYUHBI (CpEOHSIE M MTHOBEHHAs CKOPOCTh Tella NpHU HEPABHOMEPHOM
JIBUYKEHUH, YCKOPEHUE, NepeMelIeHUE, MyTh, YIII0Bas CKOPOCTh, CHJIa TPEHUS,
CWJIa yIPYroCTH, CHJIa TSAXKECTH, YCKOPEHUE CBOOOJHOIrO MaJeHUs, BEC Tela,
UMIYJbC TeNa, HMIIYyJbC CHJIbl, MEXaHHueckas paboTa U MOIIHOCTb,
NOTCHIMAIBbHASL JHEPrus Tela, IOJHATOIO HaJ IOBEPXHOCTBI 3EMIIH,
NOTCHIMAJIbHASL SHEPIUsl CXKATOW IPYKUHBI, KHHETHUYECKAsl SHEPrusi, MOJHAs
MEXaHWYeCKasi JHEprus, MNepuoJ U YacToTa KojeOaHuM, [JIMHA BOJIHBI,
I'POMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS
Cpellbl); MpU OINHWCAHUM C TOMOUIBIO YYWUTENS IMPABWIBHO TPAKTOBATh
(U3HYECKUII CMBICT HCIONB3YEMBIX BEJIMYHMH, OOO3HAYEHUS W EIWHHUILIBI
(U3HYECKUX BEIWYMH, C ONOPOM HAa METOJMYECKUX MaTepuall HaXOAUTh
(GopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYMHY C JPYTrUMHU
BEJIMYMHAMH, CTPOUTHh TIpaUKH H3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX
BEJINYMH;

XapaKTepu3oBaTh MOCIE TNPEIBAPUTEIBLHOIO OOCYXKJEHUS C TeAaroroMm
CBOMCTBAa TeJ, (U3MUecKHe SBICHMS U TPOLECChl, HCHOIb3Ys 3aKOH
COXpaHEHUS dHEPIMH, 3aKOH BCEMHUPHOTO TATOTEHUS, IPUHIUII CYNIEPIIO3ULUN
CWI, TPUHLWII OTHOCUTENbHOCTH ['amwies, 3akoHbl HpIOTOHA, 3aKOH
COXpaHEHHUs! MMILYJIbCa, 3aKOHbl OTPAKEHHS W NPEJOMIICHHS CBETA, 3aKOHBI
COXpaHEHHUs 3apsJ0BOTO M MAacCOBOTO YHCEN NPHU SAEPHBIX PEaKLUAX; MpU
TOM HaXOJWUTH CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTUYeCcKOe
BBIpaXXEHHE C OTIOPON Ha U(pOBBIE 00pa30BaTENbHbBIE PECYPCHI;

COOTHOCHUTB IOJI KOHTPOJIEM Iearora (pu3nyecKkue mporecchl U CBOMCTBA Tell,
B TOM 4YHCJIE€ HB KOHTEKCTE CHUTYallMi MPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABJIATH IPU IIOMOIIM NIEAArora NpU4YNHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKHX IIIaroB ¢ Omopo Ha 2—3
U3YYEHHBIX CBOICTBAa (U3NYECKUX SABJICHUH, (PUINYECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

pemaTh TUIIOBBIE PACYETHBIE 3a/1a4d B 1—2 NEUCTBHS C ONOPOM HA aNTrOPUTM,
IPEeIBAPUTEIBLHO Pa300paHHbIA COBMECTHO C, UCIOJIb3Ysl 3aKOHBI U (hOPMYJIbL,
CBs3bIBatONIME (PU3MYECKUE BEIUYMHBI: HA OCHOBE aHajIn3a YCJIOBHS 3aJauyu
3alKMChIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTAIOIIME WM H30BITOUYHbBIE
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JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOAWMBIE I PEIICHHUS,
MPOBOJUTH PACUYEThl W OICHUBATH C TOMOIIBIO YYHTENS PEATUCTHIHOCTH
MOJIYYCHHOTO 3HAYCHUS (PM3UUECKOU BEIIMUNHBI,

UMETH MPEICTaBICHUE O MpobiieMax, KOTOPbIe MOXHO PEIINTh IMPU MOMOIIU
bU3MYEeCKMX  METOJIOB; HCIOJIb3ys  OMUCAaHUE  HUCCJIEJAOBAaHMS, TOCIe
MPEABAPUTETLHOTO OOCYXKIACHHS C TENaroroM BBIIETSATH IPOBEPSIEMOE
MPEANoiIoKEeHne,  OICHWBAaTh  MPABUJIBLHOCTH  TOPSAJKA  MPOBEICHUS
WCCJICIOBAHMUSI, JIENAaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUN
Y OTIBITOB;

yMETh HaXxOJUTh C MCIIOJIb30BaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYpPCOB
OMBITHI 110 HAOJIIOACHHUIO (PU3UYECKUX SIBICHUN WM (DU3UUYECKUX CBOMCTB Tell
(u3yueHne BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAHEHHUS DHEPTUU;
3aBHCUMOCTH TIEpHOAa KOJICOaHW MPYKMHHOTO MasTHUKA OT MacChl Tpy3a H
KECTKOCTU TPYKUHBI U HE3aBUCHUMOCTH OT aMIUIUTYIbl MaJbIX KOJCOAHMIA;
NPSIMOJIMHEMHOE PacCpOCTPAHEHHE CBETA, pa3yioKeHHe OeJI0ro CBeTa B CIEKTP;
U3y4YEHUE CBOWMCTB M300paKeHMsI B TUIOCKOM 3€pKajieé U CBOMCTB M300paKeHUs
npeaMera B coOuparoled JMH3e; HaOMI0JEHUE CIUIOMIHBIX W JIMHEWYaThIX
CIIEKTPOB M3IIYUYECHHS): CAMOCTOATEILHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO
Habopa 00OpyJOBaHMS C OMOPOM Ha CXEMy; ONUCHIBATH XOJ OINBITa U €ro
pe3ynbTaThl, GOPMYITUPOBATH BHIBOJIBI IO PYKOBOJCTBOM TI€/Iarora;
IPOBOAUTH TPU HEOOXOAMMOCTH CEpHUI0 NPAMBIX H3MEPEHHH, ompeaenss
CpellHee 3HAYeHUE U3MEpSEeMON BEIUYMHBI  (QPOKYCHOe  paccmosiHue
cobuparoueil JIUH3DBL); 000CHOBBIBaTh BBIOOD criocoba
U3MEPEHUs/M3MEPUTEIHHOTO MPUO0opa;

MPOBOJIUTH COBMECTHO C I1€/IarOrOM UCCJIeIOBAHNUE 3aBUCUMOCTEN (HU3HUUECKUX
BEJIMYMH C HCTOJIB30BAHMEM TIPSIMBIX HW3MEPEHUN (3aBUCUMOCTh MYTH OT
BpEMEHU TPU PABHOYCKOPEHHOM JBUKEHUU O€3 HaYaIbHOW CKOPOCTH;
nepuojia  KoJieOaHWH MaTEeMaTHYECKOTO MAasTHHUKA OT JUIMHBI HUTH;
3aBHCHMOCTH YTJIa OTPaXXCHHsI CBETa OT yIJia MaJeHUs U YIJia MPEeJIOMICHUS OT
yTria majieHus1): mociae 00Cy ACHUS MO PyKOBOJCTBOM I€Jarora miaHupoBaTh
UCCIIEJIOBaHUE, COOMPATh YCTAaHOBKY, (DMKCHpPOBATH PE3yNbTATHI MOIYYEHHOM
3aBUCUMOCTH (DU3UYECKUX BEIWMYMH B BUJE TaOIuIl U rpaduKoB, JeaTh
BBIBO/JIBI 110 Pe3yJIbTaTaM MCCIICIOBAHMS;

COOTHOCUTh KOCBEHHBIC M3MEPECHHsI (PHU3NUECKUX BEIHUWH (CPEHHSISI CKOPOCTh
U YCKOPEHHUE TeJla MPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE CBOOOHOTO
najeHusi, JKECTKOCTh TMPYXKUHBI, KOIPPUIIMEHT TPEHHUS CKOJIBKEHUS,
MexaHu4eckass pabdoTa U MOIIHOCTh, YacToTa M Mepuoja  KosieOaHuiu
MaTEeMaTHYECKOTO U MPYKHHHOTO MAasTHUKOB, ONTUYECKas cujia cOOMparomiei
JUH3BL, PAJWOAKTUBHBIA (OH): C TOMOIIBI0 TMegarora IJIAHHUPOBATh
U3MEpEeHHsI; COOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY U  BBINIOJHATH
U3MEpEHUsI, CJeays TPEeJIOKCHHON WHCTPYKIMH, BBIYHCISATh 3HAYCHHE
BEJIMYMHBI U aHAJIU3UPOBATh TOJYYEHHbIE PE3YyJbTAaThl C YYETOM 3aJaHHOU
MOTPENIHOCTH U3MEPEHHUI;
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cOOIOIaTh TpaBUIa TEXHUKH O€30MacHOCTU TMpHU paboTe C J1abopaTOPHBIM
000pyIOBaHUEM TIOCIE MPEABAPUTEIBHOTO OOCYKICHHS C MEarorom;
COTOCTABIIATh C TOMOINBIO T[I€J]arora OCHOBHBIC TMPHU3HAKA W3YYEHHBIX
busznueckux Mojenel: marepuaibHas TOuyKa, aOCOJIIOTHO TBEPIOE TEIIO,
TOYEYHBIN MCTOYHUK CBETA, Jy4, TOHKas JIMH3a, MJIAaHETapHasi MOJIENb aToOMa,
HYKJIOHHAsI MO/JIEJIb aTOMHOTO SI/Ipa C OMOPO HA METOJIMYECKUE MATEPUAIIBL;
XapaKkTepu30BaTh IMOCJIE MPEABAPUTEIBHOIO OOCYXKIEHHs C Telarorom
NPUHILUIBL JICHCTBHUSL M3YYEHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOWUCTB C
OMOpON Ha WX OMUCaHUs (B TOM YHCIE: CIHIOMETP, NATYUKH IOJIOKCHHUS,
paccTosSiHUSL U YCKOPEHHS, PaKeTa, dXOJOT, OYKH, MepHCKor, (oToamnmapar,
ONTUYECKHE CBETOBOJbI, CIEKTPOCKOM, JO3UMETp, Kamepa Buibcona),
UCIOJIb3YsI IIU(POBBIE 00pa30BATENbHBIE PECYPCHI;

UCIIOJIB30BaTh IO PYKOBOJICTBOM II€/Iarora CXEMbl U CXEMaTHYHbIE PUCYHKU
U3YYEHHBIX TEXHUYECKUX YCTPOMCTB, H3MEPUTENbHBIX HNpUOOPOB |
TEXHOJIOTMYECKUX IPOLECCOB MPHU PEUICHUH Y4YeOHO-NPAaKTUYECKUX 3a/ad;
ONTUYECKUE CXEMbI Ui TMOCTPOEHUS H300paXKeHHl B IJIOCKOM 3€pKalie U
coOuparonieit JIMH3E;

NPUBOJIUTH MPUMEPHI/HAXOAUTh HHPOPMAIMIO O MPUMEPAX MPAKTUIECKOTO
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHUM B  TOBCEIHEBHOM IKU3HM IS
oOecrieyeHus1 0€30MACHOCTU MPU OOpAIIEHUH C MPUOOPAMU M TEXHHUUYECKUMU
yCTPOMCTBAMH, COXpPAHEHHs 370POBbsl M COOJIIOJIEHUS HOPM SKOJIOTMUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBIATH  MOJ  PYKOBOJICTBOM  TMeAarora IMOUCK  HH(oOpManuu
¢uznyeckoro coaepkaHus B cetu VHTEpHET, caMOCTOSATENbHO (OpMyIUpys
MOWCKOBBI  3ampoC, HAXOAWTh MYTH OIpPEAEJCHHUs  JOCTOBEPHOCTH
MOJIyYeHHOM  HMH(pOpMAaIMM HAa  OCHOBE  HMEIOIMXCS ~ 3HAaHUK U
JIOTIOJTHUTEIHHBIX HCTOUHUKOB;

UCTIOJb30BaTh TIPU BHITIOJHEHUH YYEOHBIX 3a/laHuil OTOOpaHHYIO TeIaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3HYECKOTO COJEp)KaHUs, CIPaBOYHBIC
MaTepHalbl, pecypchl cetn HTepHET; BiIaieTh MpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, Mpeodpa3zoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C OMOpPOM Ha AJITOPUTM W YTOYHSIOIIME BOMPOCH MEAArora; co3aaBaTh IMOJ
PYKOBOACTBOM Tiefiarora ¢ OOCYXKJICHHEM IUTaHa pal0oThl MHUCHMEHHBIE U
YCTHBIE COOOIICHHS Ha OCHOBE HMH(OPMAIMM W3 HECKOJIBKHX HCTOYHHUKOB
duznyeckoro coaepkaHus, MyOJUYIHO MPEACTABIATH PE3YyIbTAThl MPOCKTHOU
WIH WUCCIIEJIOBATEIBCKON JEATEIBHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIA anmapar u3yyaeMoro paszgena (usuku u
COMPOBOXKJIaTh  BBICTYIUICHHE TMpE3eHTalHel ¢ y4€ToM 0coOeHHOCTen
ayJIMTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

Tematnueckoe IUIAaHUPOBAaHWE W KOJMYECTBO YacOB, OTBOAMMBIX Ha OCBOEHHE KaXJ0H TeMmbl ydeOHOro mpenMera
«Duszuka» DenepanbHOl aZANTHPOBAHHON OCHOBHOM 0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOIO 0OOHIEro 00pa3oBaHUs
oOyyYaromuxcsi ¢ 3aJEpKKOM INCUXUYECKOrO Ppa3BUTHUS, B LEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasznenoMm dDenepaibHOM
paboueii mporpamMMbl yueoHoro npeamera «Puszmka» o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopa3zosanus. [Ipu satom
Opranuzaius BIpaBe cama BHOCUTh U3MEHEHHUS B COAEpPKAHUE U paclpenesieHne yueOHOro Marepuasa o rogaMm oOydyeHus, B
MOCJIEI0OBAaTEIbHOCTh U3YUYEHHSI TEM M KOJIMYECTBO YACOB HA OCBOEHHUE KaXKJIOM TEMBbI, ONpeeIeHUEe OpraHu3allMOHHbIX (HopM
oOyueHus U T.I. OOOCHOBAHHOCTH JIAHHBIX M3MEHEHUH ompezensercss BbIOpaHHBIM oOpa3oBaTelibHON opranuzanuet YMK,
VHAMBUYAJIIbHBIMU TICUXO(U3NUECKUMU OCOOCHHOCTAMU KOHKPETHbIX oOydarommxcst ¢ 3IIP, creneHpl0o YCBOEHHOCTH HMHU
y4eOHBIX TEM, PEKOMEHIALUAMU [0 0TOOPY M ajanTanuu yueOHOro Marepuaia rno ¢Gusuke, npeacTaBleHHbIMU B [loscHUTENbHOM

3alIMCKCE.
7 KJIACC (68 u)
TemaTn4eckuii OcHOBHBIE BUABI 1 TEJbHOCTH YYALIUXCSH
OcHoBHoOe coaep:kanue M .
010K, TeMa (Ha ypoBHe y4eOHBIX JeiicTBHI)
Pa3gen 1. ®usnka u eé poJib B IO3HAHUM OKPY:Ka0Iero Mupa (6 1)

Duzuka — ®dusnka — Hayka o0 npupone. SIBieHus | BoiBieHHE OCHOBHBIX Pa3iMyMii NpPU TMOMOIIM TeJarora Mexay (GU3HMYEeCKUMH M XMMHYECKHMHU

Hayka o mpupone | mpupogsl  (MC®).  ®usudeckue  sBueHms: | npespameHuaMu (MC — xumus).

29 MEXaHWYECKHE,  TEIUIOBBIE,  JJEKTpHUecKue, | Pacno3HaBaHuMe W KiIacCH(UKALMS TIOCIE OOCYXKICHHS C MENaroroM IpH IOMOIIM HaBOJISIINX

MarHUTHBIE, CBETOBBIE, 3BYKOBBIE. BOMPOCOB  (DM3MYECKUX SBICHHH: MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX

U CBETOBBIX.
HaGmonenue n onvcanne GpU3NUeCcKuX SBJICHUH Ha 6a30BOM ypOBHE.

5

MC — 31eMeHTBI COZCpIKaHUs, BKIIIOUAONINE MEXKIIPEAMETHBIE CBA3HU, KOTOPBIC nozlp06Hee PACKPBITHI B TEMAaTUYECKOM INITAHUPOBAHUHU.
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Duznyeckune
BeJIMYHUHBI (2 1)

duznyeckue BEJIMYMHBI. M3mepenue
(Qusnueckux BenuuuH. Qusuueckue npudopsl’®
THozpewnocms  usmepenuti.  MexayHapoaHas
CHUCTEMa SIUHUIIL.

Memoncmpayuu’

1. MexaHnueckue, TEIJIOBBIE, 3JIEKTPUYECKHE,
MAar"HuTHBIC, CBETOBBIC SABJICHHA.

2. @uzndeckue MpruOOPHI U MPOIEeypa MPSIMBIX
W3MEPEHNI  aHANOTOBBIM W IM(POBBIM
IpuOOpPOM.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue LIEHBI JIeTIeHUS

NU3MEPHUTEIHEHOTO npudopa (ucnonb3ys

TEXHOJIOTUYECKYIO KapTy SKCIEPUMEHTA).

2. W3mepenue paccTosHUI.

3. W3meperne  00bEMa

TBEPAOIO TENA.

4. Onpeodenenue pasmepos Maivix mei.

5. Wzmepenne Temmeparypsl Ipu MOMOIIN

KHUIKOCTHOTO  TepMOMETpa M JlaTYHKa

TEMIIEPaTypHL.

6. Ilposedenue uccredosanus no npogepke

2unomesvl:  OAILHOCMbL — NOAEMA  wapuxa,

NYWEeHHO20 20pU3OHMANbLHO, Mmem bobule, Yem

bonvute gblcoma nycKa.

KHUIKOCTH n

Omnpenenenre Npy TOMOIIH MTE1arora EeHbl JeJICHHUS IIKaIbl H3MEPUTEIBHOTO IPHOOpa.

N3mepenne mo o0Opasmy moJ pyKOBOJCTBOM Ilefarora JHHEHHBIX pa3MEpoOB TElT U HPOMEKYTKOB
BPEMEHU C yUETOM MOTPEIIHOCTEM.

W3mepenue o odpasily 1moJi pyKOBOACTBOM IieAarora o0bEMa sKUIKOCTH U TBEPIOTO Tena.
W3mepenne mo o0Opasily 1Moj pyKOBOJCTBOM I€jarora TEMIIEpPAaTyphl IPH IOMOILIH KHIKOCTHOTO
TEPMOMETPA U JATUNKA TEMIIEPATYPBI.

BrinonHeHne HECHOXKHBIX TBOPUECKUX 3aJaHUil C ONOpOM Ha alNropuTM, MNPEBAPUTEITHLHO
pa3oOpaHHBII C TMEmaroroM IO TIIOMCKYy CIOCOOOB HW3MEPEHHS HEKOTOPBIX (HU3MUECKUX
XapaKTEpUCTHK, HAIPAMEp, Pa3MEepPOB MaJBIX 00BEKTOB (BOJIOC, TIPOBOJIOKA), YAATIEHHBIX 0OBEKTOB,
OOJIBIINX PACCTOSHUM, MaNbIX MPOMEXYTKOB BpeMeHH. OOCykIeHne MpeaIaraeMbIX ClIoco00B.

EcrecTBeHHO-
HAYYHBIH MeTO
no3Hanus (2 4)

Kak ¢wusnka W Japyrue ecTecTBEHHbIE

HAyKd  UW3y4aloT npupoay. Ecmecmgenno-
HAayyHull ~ MemoO  NO3HAHuA:  HabaOeHue,
NOCMAHOBKA HAYYHO2O GONPOCA, BblOGUIICEHUE

2unomes, 9KCHEPUMEHM NO NpoGepKe cunomes,
obvsicHeHue Habmodaemozo seneHus. Onucanue
Qusuueckux a61eHUll ¢ NOMOUBIO MOOEIel.
IIpenmer 1 MeTOABI HUBHKH.
Hemoncmpayuu
1. OnpeneneHre MOTPEITHOCTH

BI)I}IBI/I)KCHI/IC TUTIOTE3 MOCJIC MPECABAPUTEIILHOTO O6Cy)K}1€HI/I$[ C neaarorom, 06’[)5[CH$[IOL[H/IX IPOCTHIC
SIBJICHUSI, HAIIpUMep:

— MOYEMY OCTAaHABIMBACTCA ABMKYILEECS IO TOPU30HTAILHON MOBEPXHOCTH TEIIO;

— MOYeMy B JKapKylo IOroAy B CBETJION OfeXk e NPOXJIagHel, ueM B TEMHOM.

Br160p coco6oB IMpoBEpKH THITOTE3 U3 NPEUIOKEHHBIX T1E1aroroM.

HaOntonenue mnpeuioKeHHBIX [EAaroroM HCCISJOBAaHUH MO IMPOBEPKE KaKOH-THMOO0 THIOTE3HI,
HarpuMep: JAIBHOCTh TOJIETA IapuKa, MYIIEHHOTO TOPH30HTAIBHO, TeM Oounblie, 4eM Ooblie
BBICOTA ITyCKa.

ITocTpoeHne COBMECTHO C TIEJaroroM MPOCTEHHINX Mojenell (U3NYeCKuX SBJICHU (B BUIE
PHUCYHKOB HMJIM CXEM), HAIIpUMEp TMaJeHHEe IpeIMeTa; MPSIMOIMHEIHOE PacIpOCTPAHEHNE CBETA.

§ KypcusoM 0Go3HaueH yueGHbIil MaTepHal, KOTOPBIil H3y4aeTcs, HO He BHIHOCHTCS Ha POMEKYTOUHYIO H HTOTOBYIO aTTECTALMIO.

7

Bee [Jlemonctpamuu u JlaGopatopHsle pa®oThI, NPEACTAaBICHHBIE B COAEPIKAHHMH, JOIYCKAaeTCsi (MOXKHO) NPOBOAUTH, MCIOJIB3Ysl MH(OPMAIMOHHBIE W 3JEKTPOHHBIE TEXHOJOTHH (LM(ppPOBHIE

00pa3oBaTeNbHbIE PECYPCHI).
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OKCIICPUMEHTA.

Pa3gen 2. IlepBona

YyajibHblE CBeleHUS 0 CTPOCHHH BewecTBa (5 1)

Crpoenne
BemecTBa (1 4)

CTpocHHE BEIIECTBA: aTOMBI M MOJCKYJIBI, UX
pasmepwvi. Onvimoul, dokasvlearoujue OUCKPEemHOoe
cmpoenue seujecmaa.

Jlabopamopnuvie pabomol u onvimot®.

1. Ouenka muameTpa aToMa METOIOM PSIOB (C

UCMob30BanueM ororpaduii).

HaOmtonenue u MHTEpIpeTanys COBMECTHO C IIEIaroroM OITBITOB, CBUIETEIBCTBYIOMNX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOECHUU BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3IMYHBIX BEIECTB B BOJE.

OreHKa Mpy TOMOIIM TEXHOJIOTHYECKOM KapThl pa3MepoB aTOMOB M MOJIEKYJ C HCIIOJIb30BaHHEM
(oTorpaduii, HOITy4eHHBIX Ha aTOMHOM CHIIOBOM MUKpocKore (ACM).

Omnpenenenne nocie NpeIBapUTEIbHOT0 00CYXKICHHUS C IEJAroroM pa3MepoB MallbIX TEll.

JBuxenue

M B3aUMOJEHCTB
He 4acTHIl
BelecTna (2 4)

JIBmxeHne vactul BeniectBa. CBs3b CKOPOCTH
JIBH)KSHUS YacTHI] ¢ TeMIiepaTypoil. bpoyHoBckoe
aBwxenue, 1updysus. Bzaumooeticmeue wacmuy
sewecmea: NPUMAACeHUe U OMMAaIKueaHue.

Hemoncmpayuu

1. Habnronenue OpOyHOBCKOTO IBUYKCHUS.

2.Habmonenune muddysun.

3.Habniooenue  asrenuil, 00BACHAIOWUXCSL
NPUMSICEHUEM UU OMMATKUBAHUEM HACTUY
sewecmaea.

Jabopamopnsle pabomol u onvimut

1. Oyenka ouamempa amoma mMemooom psoos
(c ucnonvzosanuem pomoepadghuii).

2.0mpITBl MO HAOMIOJCHUIO
pacIIupeHust ra30B.

3. OmpITel MO OOHAPYXEHHUIO NEHCTBUS CHII
MOJIEKYJIIPHOTO MPUTSHKEHHUS.

TCIIJIOBOI'O

HaGmonenue n 00bsicHEHNE ITPH TIOMOIIH I1e1arora OpOyHOBCKOTO JBHKEHUS U sIBICHUS T Py3Hun.
ITpoBenenue m OOBACHEHHE C OMOPOI Ha alrOPUTM, NPEABAPUTEIBHO PAa300PAaHHBINH C IIEAAarorom
OIIBITOB 110 HAOJIFOICHUIO TEIUIOBOT'O PACIIMPEHNUS ra30B.

[TpoBenenue m OOBSICHEHHE ONBITOB C OMOPOM HA alTrOPUTM, IPEIBAPUTEIBLHO pa3o0paHHBINA C
MEeIaroroM 1o 00HAPYKEHHUIO CHJI MOJIEKYJISIPHOTO MPUTSDKEHHS M OTTAJIKUBAHUSL.

ArperatHsbie
COCTOSIHUSA
BelecTna (2 4)

ArperaTHple COCTOSIHHS BCIECTBA: CMPOEHUE
2az08, arcuoxkocmeti u meépoblx
(kpucmannuyeckux) men. Bzaumocesazv megncoy
CBOUCMBAMU  BEUECNE 6 DASHBIX ACPe2aAmHbIX
COCMOSIHUAX U UX  ATMOMHO-MOLEKYISPHbIM
cmpoenuem. Ocobennocmu azpe2ammvix
COCMOAHULL 8OOWL.

OnucaHue MoJ PYKOBOACTBOM Iearora (C HCIIOJNB30BaHHEM IPOCTHIX MOJIEiell) OCHOBHBIX
pa3nuuMii B CTPOEHUM ra30B, )KUIAKOCTEH U TBEPABIX TeEIl.

HauanbHble mnpeacTaBieHHs O Majod COKMMAeMOCTH >KHAKOCTeH U TBEPABIX Tel, OOJBIION
CKMMaEMOCTH Ta30B.

OO0pscHeHre Ha 0a30BOM YPOBHE MO KOHTPOJIEM II€[arora O COXpaHeHWH (OPMBI TBEPABIX TN U
TEKY4ECTH )KUAKOCTH.

Habmronenue 3a omnpiTaMu, T0Ka3bIBAIONIMMH, YTO B TBEPAOM COCTOSIHUM BOABI YAaCTHIIBI HAXOAATCS

% 351ech U nanee IPUBOMTCS PACIIMPEHHBIN TIEpeueHb TaG0PaTOPHBIX PaGOT H OMBITOB, M3 KOTOPOIO YUYHTENb AENAET BHIGOP M0 CBOEMY YCMOTPEHHIO H C yYETOM CIIHCKA IKCIIEPUMEHTAILHBIX 3a1aHMil,
npeanaraeMeix B pamkax OI'D mo dusnke.
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Hemoncmpayuu
1. HabGmronenune nuddysnu.

B CPEIHEM JAajbllle YT OT Apyra (INIOTHOCTh MEHBIIIE), YeM B KUIKOM.

VYcraHoBiieHHEe € ONOpPOM HAa JUAAKTHYECKUH Marepuall IPOCTBIX B3aUMOCBS3EH MEXAy
0COOEHHOCTSIMH arperaTHBIX COCTOSHHM BOABI M CYIIECTBOBAaHHEM BOIHBIX OopraHu3mMoB (MC —
Omonorus, reorpadus).

Paznen 3. /IBu:kenue u B3aumoseiicteue teua (21 1)

MexaHnu4eckoe
apuxenue (3 4)

Mexanuueckoe nBMxeHHe. PaBHOMepHOe U
HepaBHOMepHoe nBrxeHHne. CkopocTb. Cpedwsis

cKOpocmy  NpU  HEPABHOMEPHOM — OBUIICEHUU.
Pacuér myTu u BpeMeHu ABUKEHUSI.
Jemoncmpayuu
1. HaGmiofieHne  MeXaHMYEeCKOTO  JABMIKEHHS
Tena.
2. 3MepeHue  cKOpoCTH  NpPSIMONKHEHHOro
JBUXKCHUA.
Jlabopamopnsle pabomot u onvimut
1. OmpeneneHre  CKOPOCTH  PaBHOMEPHOTO

IBIDKEHUS (IIapuKa B KAOKOCTH, MOJIEITH
JNEKTPHYECKOTO aBTOMOOMIIA U T. I.).

2. Onpenenenue cpenHen CKOPOCTH
CKOJIbXKCHUS Opycka WIM IIapuKa [0
HAKJIOHHOH TUIOCKOCTH.

HccremoBanne paBHOMEPHOTO JBIDKCHUS M ONPEeTIeHIE €ro MPH3HAKOB MOCIE MPEIBAPUTEIBHOTO
00CYKIEHUS C MeIarorom.

HabroieHie HepaBHOMEPHOTO JBHKCHUS M OTIPEICIICHUE €r0 OTINYHM OT PABHOMEPHOTO JIBUKEHHUS
TIOCIIEe TIPEIBAPUTEIBLHOTO 00CYKICHUSI C TIEJaroroM.

Pemienne TUMOBBIX pacyéTHBIX 3a7a4 B 1—2 AEHCTBUSI ¢ OMOPOW HA aIrOPHUTM, MPEIBAPUTEIHLHO
pa3o0paHHBIil COBMECTHO C MEJaroroM Ha OmpeeeHue MyTH, CKOPOCTH ¥ BPEMEHH PaBHOMEPHOTO
JIBIDKCHUS.

AHau3 mpy MOMOIIH [e1arora rpa)koB 3aBUCHMOCTH ITYTH U CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
MJIOTHOCTH (4 1)

SIBnenne HHEPITUH. 3axon uHepyuu.
Bszaumooeiicmseue men kax npuuuna umeHeHus
ckopocmu  osudicenus men. Macca kax mepa
unepmuocmu mena. IlnotHocts BemwectBa. Cés3b
NIOMHOCMU C KOIUYECMBOM MOJIeKYIl 8 eOUHuye
006véma sewecmaa.

Hemoncmpayuu

1. HaGmroneHue sSiBJICHVSI HHEPITUH.

2. HabOnromeHue W3MEHCHHSI CKOPOCTH MPH

B3aMOJICHCTBHH TEJI.
3. CpaBHEHHE MacC 110 B3aNMO/ICHCTBHIO TEIL.

OObsicHEeHHEe TP TIOMOIIM TEXHOJOTMYECKOH KapThl W IeAarora W IPOTHO3MPOBAHME SIBICHUI,
OOYCIIOBIICHHBIX MHEPIHEH, HAIPUMED: YTO MPOUCXOMUT TIPH TOPMOKCHHHM WM PE3KOM MaHEBpE
ABTOMOOWJIS, TOYEMY HEBO3MOKHO MIHOBEHHO TIPEKPATHTH IBHKECHIE HA BEIIOCHITE/IC WIIH CAMOKATe
HT. I

HaGmionenne u 06a30BbId aHANM3 OMBITOB TOJA PYKOBOJICTBOM I€arora, JEMOHCTPHPYIOMINX
N3MCHCHUC CKOpOCTI/I JBUXXCHUA TCJIA B pe3ynLTaTe I[eﬁCTBI/IH Ha HEro [[pyFI/IX TCII.

Perienne TUMOBBIX pacyéTHBIX 3a1a4 B 1—2 AEHCTBUS ¢ OMOpOM Ha ajJrOPHUTM, TPEIBAPHUTEIHLHO
pa3o0paHHBIl COBMECTHO C IIEJArOrOM Ha OIPEIEIICHHE MACCHI TeJa, ero 00bEMa U IIOTHOCTH.
HaGmronenne u 0a30BBI aHAiW3 OINBITOB IOA PYKOBOJACTBOM II€Aarora, JEMOHCTPHPYIOIINX
3aBMCHMOCTD U3MEHEHHS CKOPOCTH TeJla OT €T0 MAacChl PU B3aUMOICHCTBUM Tell. Mi3MepeHue Macch
Tela Pa3InIHbIMHU CIIOCOOAMH.

Ornpenenenre COBMECTHO C TMEAAaroroM IUIOTHOCTH Tela B PE3yJabTaTe M3MEPEHHS €ro MacChl U
00BéMa.
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Cuia. Buanbl cna
(14 q)

Cuna KaK XapaKTepUCTHKA
B3auMoyieiicTBus Ten. Cuia yrnpyrocTd M 3aKOH
I'yka.  Ms3mepenue  cunvi c  NOMOWbIo
Ounamomempa. SIBICHWE TATOTEHHS W CHJA
Tokectd. Cuna madxcecmu Ha Opyeux NAAHEmAax
(MC). Bec mena. Hesecomocms. ClIO)KEHUE CHUII,
HAIIPaBJICHHBIX 110 OZIHOH NIPSIMOM.
PaBnogeiictByromas cun. Cura mpenus. Tpenue
ckoavicenuss u mpenue nokos. Tpenue 6 npupooe
u mexnuxe (MC).

Hemoncmpayuu’
1. CnoxeHue cuj, HampaBlIEHHBIX IO OJHOU
TIPSIMOIA.

Jlabopamopmnsie pabomol u onvimel.

1. Onpenenenue IIOTHOCTH TBEPIOTO TEA.

2. OnBITH, JAEMOHCTPUPYIOMINE 3aBUCHMOCTD
pacTsbkeHus  (nedopmanuu) TPYXKHHBI  OT
TIPUIIO’KEHHON CHIIBI.

3. OnbITE, JAEMOHCTPUPYIOIINE 3aBUCHMOCTH
CHIJIBI TPEHHSI CKOJBXKEHHUS OT Beca Tena M
Xapakrepa COIPUKACAIOLINXCS
MIOBEPXHOCTEH.

Wzydenne coOBMECTHO ¢ TEJaroroM B3aMMOJEHCTBHA KaK NMPHYUHBI HM3MEHEHHUS CKOPOCTH Tella WITH
ero nedopMaruy.

OnvcaHre Ha HaYaTEHOM YPOBHE PEalbHBIX CUTYalldi B3aUMOJCHCTBUS TEI C TIOMOIIBIO MOJICICH, B
KOTOPBIX BBOJTUTCS MIOHATHE U N300PaKEHHUE CHJIBL.

W3yuyenne moj pyKOBOACTBOM I€Jarora CUJIbl YIOPYTOCTH, 3aBUCUMOCTH CHJIBI YIPYTOCTH OT
YAJIMHEHUS pe3MHOBOTO IIHYPa MM IPY>KUHBI (C IOCTPOCHHEM rpaduka).

AHanu3 ¢ onopol Ha TUJAKTUYECKU MaTepuall Mo, KOHTPOJIEM Iearora NpakTUYeCKuX CUTYaIi,
B KOTOPBIX HPOSIBIISICTCS NEHCTBHE CHJIBI YIPYTOCTH (YHPYTrOoCTh Msida, KPOCCOBOK, BETOK AepeBa
u 1p.).

AHanu3 ¢ omopod Ha JUNAKTUYCCKUI MaTephall MoJ] KOHTPOJIEM IeJarora CUTYaIlHi, CBI3aHHBIX C
SIBJICHUEM TATOTCHHSL.

IloHumanue ¢ OmMOpoM Ha CXEMbl MPU MOMOINM IMemarora OpOWTATBLHOTO IBIDKCHHS IUIAHET C
HCIIOJIL30BaHKEM SIBJICHUS TATOTCHHS U 3akoHa uHepiwn (MC — acTpoHOMUS).

N3mepenune Beca Tena ¢ MOMOIIBIO AuHaMoMeTpa. OOOCHOBAaHHE ITOTO CIOCO0a U3MEPEHHsI TOCie
TTOBTOPEHHUS C MEIarOroM.

Habnronenue sBIeHHS] HEBECOMOCTH.

Habmronenue 3a sKcrieprMEHTAIBHBIM MTOyUYeHHEM paBHIa CIOKEHUS CHJI, HAIPABICHHBIX BIOIH
oaHoM npsiMoil. OmnpeaeneHue Npu MOMOILHU NIeAarora BeIMYMHbI PaBHOJICHCTBYIOIIEH CHUIL.
Wzydenne mo pyKOBOACTBOM IEIArora CIIIBI TPEHHS CKOJIBXCHHUS M CHITBI TPSHUS TIOKOSL.
HccnenoBanue ¢ onmopoil Ha TEXHOJOTHUECKYIO KapTy 3aBHCHMOCTH CHJIBI TPEHHS OT Beca Teja
U CBOMCTB TPYIIUXCS MTOBEPXHOCTEH.

ba3oBblit aHanu3 ¢ onmopoi Ha AMIAKTUYECKUH MaTepuall MoJ; KOHTPOJIEM Mejarora MmpakTHUYeCKUX
CUTyaluid, B KOTOPBIX TMIPOSBISAETCS JEHCTBUE CHJIBI TPEHHS, WCIOIB3YIOTCS CIOCOOBI €€
YMCHBIICHUS WU YBENWYCHUS (KaTaHWEe Ha JBDKaX, KOHBKAaX, TOPMOXKCHHE aBTOMOOWMII,
WCTIOF30BaHUE TTOIIIAITHIKOB, TUIABAHIE BOIHBIX KUBOTHBIX U 1p.) (MC — Ouomorus).

Perrenne THMOBBIX pacu€THBIX 3ama4d B 1—2 NMEHCTBUSA C OMOpPOW Ha alTOPUTM, MPEIBAPHUTEIHLHO
pa30o0paHHBI COBMECTHO C TENAroroM C KCIONb30BaHWEM (OpMyT A pacdéTa CHIIBI TSHKECTH,
CHJIBI YIIPYTOCTH, CHITbI TPSHHUSL.

Pazneu 4. laBinenue TBEPABIX TeJ, :KUAKOCTEH U ra3oB (21 )

JlaBienue.
Iepenaua
JaBJICHUS
TBEPABIMHA
TeJaMu,
SKHKOCTSIMU H
razamu (3 )

Hasrnenue. Cnocobvl ymenbuieHus U yeeiudeHus
Oaenenust. Jlasnenue 2aza. 3asucumocmo
daesnenust 2aza om 00bEMA, MmeMnepanmypbi.
Ilepeoaua oasnenus meépovimu menamu,
Jrcuokocmamu u eazamu. 3axon Ilackans.
ITneemamuueckue Mawiumol.

Hemoncmpayuu’®

1. 3aBUCUMOCTD

TEMIePaTyphlL.

JaBJICHUSA rasa oT

AnHanmu3 ¥ 00BSICHEHHE C OMOPOH Ha JUNAKTHYECKUIT MaTephall Mo KOHTPOJIEM IIeAarora ONbITOB H
MPAKTUIECKAX CUTYAITH, B KOTOPHIX MPOSBISACTCS CHJIA TABICHUS.

O06ocHOBaHHE C OMOPON HA TEXHOJOTHUYECKYIO KapTy IPH MOMOIIH Mearora crnocoO0B yMEHBIICHUS
U YBEIMUYECHHUS JABJICHUS.

V3ydenne nox pyKoBOJICTBOM IeJlarora 3aBUCUMOCTH JaBJICHUS ra3a OT 00bEMaA 1 TEMITEpaTyphl.
W3ydenne mox pyKOBOACTBOM Iefarora OcOOEHHOCTEH Iepenadd NaBieHHs TBEPABIMH TEIaMH,
KUIKOCTIMHU M razamu. OOOCHOBaHME PE3yJIbTaTOB OINBITOB OCOOEHHOCTSIMH CTPOCHHSI BELIECTBA B
TBEPIOM, )KAJKOM U Ta3000pa3HOM COCTOSHUSAX MPEINIOKEHHBIMH (HOPMYITHPOBKAMH.

Habmronenue 3a skciepuMEeHTaIBHBIM JOKa3aTeIbCTBOM 3aKkoHa [Tackans.
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2. Tlepenava naBieHHs KUIKOCTBHIO M TA30M.

Pemenne TUMOBBIX pacu€THBIX 3amad B 1—2 NEWCTBUS C OTMOPOW Ha alrOpvTM, MPEABAPHUTEIHLHO
pa3o0paHHBIi COBMECTHO C MEIaroroM Ha pacd€T JaBjieHus TBEPIOTO Tena.

JaBiaenue
KUAKOCTH (5 u)

3aBHCUMOCTh  JABICHUS ~ JKUIKOCTH  OT
TITyOWHBL Tuopocmamuueckuii napaooxc.
Coobwarowuecsi  cocyoul. Tuopasnuueckue
MEXAHUZMbI.

Hemoncmpayuu’®

1. Coob1arorumecst CoCyabl.
2. l'mapaBiamgeckuii mpecc.

UccnenoBanue ¢ onopoi Ha TEXHOJOTHMYECKYIO KapTy MOJ PYKOBOJCTBOM IE€NArora 3aBUCHUMOCTH
JTABJICHUS KUAKOCTH OT TITyOHHBI MOTPYKESHUS M INIOTHOCTH YKHUKOCTH.

HabnroneHue 1 HauaibHOE TOHUMAHUE THAPOCTATHYCSCKOTO TTapaiokca Ha OCHOBE 3akoHa [lackas.
H3ydeHune COBMECTHO C MMeJaroroM COOOIIAIOIIMXCS COCYIOB.

Pemienne TUMOBBIX pacdyETHBIX 3a/a4 B 1—2 JEWCTBHUS ¢ OMOPOW Ha aNTOPHUTM, NPEIBAPUTEIHLHO
pa3o0paHHBI COBMECTHO C MEaroroM Ha pacyéT JaBICHUS KUIAKOCTH.

Habmronenue 3a 00BbsICHEHHEM TIPUHITAIIA JCHCTBUS THAPABINIESCKOTO Ipecca.

AHamn3 u OOBSCHEHHWE C ONOPOM Ha TUNAKTUYECKHH Marepwaia Moj KOHTPOJIEM Iefarora
MPaKTUYECKUX CUTYaIUH, JeMOHCTPUPYIOIIUX NPOSBICHUE JaBICHUS KUIKOCTH U 3aKoHa [lackas,
HaIpuMep IPOLIECCOB B OpraHU3Me IpH TiTy0okoBoHOM HBIpstHIN (MC — Onoorus).

AtMocdepHoe
nasjeHue (6 1)

Atmocdepa 3emiin U atMoc(epHOe aBIICHHE.
Tpuuunvt cywyecmesosanus 6030yuHoOU 00010UKU

3emnu. Onvim Toppuuennu.  Hsmeperue
ammocgepnozo O0asneHusl. 3asucumocms
ammocgeproco  OagneHus om  GblcOMbI  HAO
ypoenem  mopsi. Ilpubopvl O uzmepeHust
ammocgeprozo dasneHus.

Memoncmpayun’

1. [Iposienenue neiicTBus atMochepHOro

JIaBJICHUSI.

HaGumronenue 3a skcriepiMEHTaIbHBIM 00HApYKEHHEM aTMOC(EPHOTO AaBJICHUS.

AHanu3 u 00BsICHEHHE ¢ OMOPOi Ha MUIAKTHYECKUIl MaTepHall 1Mo KOHTPOJIEM IeAarora OnbITOB U
MPaKTHYECKUX CUTYAIMi, CBA3aHHBIX C JICHCTBUEM aTMOC(HEPHOTO IaBICHHUSL.

Habmronenue 3a 00BbsICHEHHEM CYIIECTBOBAHHS aTMOCc(epbl Ha 3eMile ¥ HEKOTOPBIX TUIaHETax WiTH e€
OTCYTCTBUS Ha Apyrux manerax u Jlyne (MC — reorpadusi, acCTpOHOMIS).

bazoBoe mMOHMMaHHE NPUYMH HM3MEHEHUs] IUIOTHOCTH aTtMoc(epbl C BBICOTOM U 3aBHCHMOCTHU
aTMOC(EPHOTO AABJICHHS OT BBICOTEHI.

Perrenne THMOBBIX pacu€THBIX 3ama4d B 1—2 NMEHCTBUSA C OMOPOW Ha alTrOPUTM, MPEIBAPHUTEIBHO
pa3o0paHHbIil COBMECTHO C MEIAroroM Ha pacyér aTMOC(EpPHOro AaBICHUSL.

W3yyeHue noji pyKOBOJACTBOM Iie/larora ycTpoicTBa 6apoMeTpa-aHepoua.

HeiicTBue
JKMIKOCTH U ra3a
HA NOTPy:XEHHOE
B HUX TeJ10 (7 4)

eticmeaue scuokocmu u 2aza Ha NOZPyicénHHoe
6 Hux meno. BrITanrkuBaromas (apxuMenoBa)

cuna.  3axon  Apxumeda.  Ilnasanue  men.
Boszoyxonnasanue.

JMemoncmpayuu’

1. 3aBUCMMOCTh  BBITAJIKUBAIOIICH CHJIBI  OT

00péMa  MOrpyXKEHHOW YacTH Telna u

IJIOTHOCTH JKUJKOCTH.

2. PaBeHCTBO BBITANKMBAIOMIEH CHJIBI BECY

BBITECHEHHOM YKUAKOCTH.

3. YcrmoBue TUIaBaHWS TeN: IUTAaBaHUC WUIIH
MOTPYXKEHHWE Tel B  3aBUCHMOCTH  OT
COOTHOIIICHUS MJIOTHOCTEH Tela M KHUIKOCTH.

Jabopamopmusie pabomosl u onvimel.

1. UccnenoBanne 3aBUCHMMOCTH Beca Tela B

HaOmonenne 3a 3KCIIEpUMEHTATBHBIM OOHAPY)KEHHEM ACHCTBUS )KUAKOCTH U Ta3a Ha MOTPYXEHHOE
B HUX TEJIO.

OnpenencHue ¢ OMOpod Ha TEXHOIOTMYECKYHO KapTy BBITAIKHABAIOLIEH CHIIBI, JEUCTBYIOLIEH Ha
TEJIO, TIOTPY>KEHHOE B JKUIKOCTb.

HaGmonenue 3a npoBeeHnEM U 00CYKIEHUE COBMECTHO C TIEJIaroroM OIBITOB, IEMOHCTPUPYIOLINX
3aBUCHMOCTb BBITAIKMBAIOILECH CHIIBI, AEHCTBYIOLIEH Ha TEJIO B KHIKOCTH, OT 00bEMa MOrpyKEHHON
B XKUAKOCTh YaCTH TCJIa U OT INIOTHOCTH X XKUAKOCTH.

HccnenoBanue moj pYKOBOACTBOM Iejlarora 3aBUCHMOCTH Beca Tejla B Boje OT 00bEMa
MOTPYKEHHON B XKHUAKOCTh YACTHU TEJNA.

Perrenne THMOBBIX pacu€THRIX 3amad B |—2 MEHCTBUSA C OMOPOM Ha alNTOPHUTM, IPEIBAPHUTEIBEHO
pa3o0paHHBII COBMECTHO C IEIaroroM Ha MPUMEHEHHE 3aK0Ha APXHUMeE/Ia U YCIIOBHS TIaBaHUS TeJl.
KoHcTpynpoBanue npu MoMoIy MeAarora apeoMeTpa Wik KOHCTPYHPOBAHHUE JIOJKH U OIpe/IeIeHHe
€€ rpy30MnoabEMHOCTH.
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BOJIe OT 00BbEMa MOTPYKEHHOW B KUAKOCTH
4acTu Tena.

2. OmpeneneHue BBITAJIKABAOIIEH CHIIBI,
JICHCTBYIOIIEH Ha TeNo, HOrpyXEHHOE B
JKUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOLIECH
CUJIbI, AEUCTBYIOLIEH Ha TeNO B KHUIKOCTH,
OT Macchl Tena.

4. OnbITHI, OEMOHCTPHPYIONINE 3aBHCHMOCTH
BBITQJIKHUBAIOLLEH CHUJIBI, JEHCTBYIOIIEH Ha
TENO B KHUIKOCTH, OT 00bEMa MOTPYKEHHOM
B JKMJAKOCTb 4YacTHU Te€jla W OT IUIOTHOCTH
SKUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIH
KOHCTPYHPOBAHUE JIOJKU H OIpeieeHue e
Ipy3010bEMHOCTH.
Pa3nen 5. Pagora u MomHOCTb. JHeprus (12 4)

Paodora
M MOILIHOCTH
B9

Mexanmnueckas padota. MomHOCTh

Habmronenue 3a dSKCIEpUMEHTAIBHBIM OIIPEIEICHUEM MEXaHNIeCKOH padOoThl CHIIBI TSHKECTH TPH
MNaJCHUU Tela M CHJIBbl TPEHHs MpPU PAaBHOMEPHOM IE€PEMEILEHUM Tella MO0 TOPU30HTAIbHOU
MOBEPXHOCTH.

HaGmonenue 3a nemoHcTpaimeil pacuéra MOLIHOCTH, pa3BUBAEMOM MPH NOABEME 110 JIECTHUIIE.
Pemenne TUNOBBIX pacu€THBIX 3ahad B |—2 neifcTBUS C OMOpPOM Ha anropUTM, NPeIBapUTEIBHO
pa3o0paHHBIA COBMECTHO C IEaroroM Ha pacyéT MEXaHMIECKOH padOThl U MOIITHOCTH.

Ipocrnie
MeXaHH3MbI
(CR))

IIpocTeie MEXaHU3MBIL: phlyar, 010K,
HAaKJIOHHAA IUIOCKOCTb. [Ipasuno pasHosecus
poiuaza. Ilpumenenue npasuna  pasHogecus
pbvluaea Kk 010Ky. «3010moe Npasuioy MexaHuKu.
KIIA MPOCTBIX MEXaHHU3MOB. IIpocThrie
MEXaHHU3MEbI B 6BITy U TEXHHUKE.

Jemoncmpayuu

1. [IpuMeps!I IPOCTHIX MEXaHU3MOB.

Jabopamopnsie pabomol u onvimut

1.Onpenenenne pa®OTBl CHIIBI TPEHHSA TIPH
PaBHOMCPHOM JBHUXXCHUN TCJl1a 10
TOPU30HTAJIBHON TTOBEPXHOCTH.

2. UccnenoBanne yCIOBUIl paBHOBECHS phIdara.

HavansHoe nmoHHMaHue BBHIUTPHILLIA B CUJIE MTPOCTHIX MEXAaHU3MOB Ha IPUMEPE pblyara, MOJIBUKHOTO
1 HETIOIBUKHOTO OJIOKOB, HAKIIOHHOH IJIOCKOCTH.

HccnenoBaHue COBMECTHO C MEaroroM yCIIOBHsI paBHOBECHS phlyara.

OOHapyXCeHHE TOJ PYKOBOICTBOM IIEAarora ¢ OMOpPOH Ha JUIAAKTUYCCKHHA MaTepuan CBOWCTB
MPOCTBIX MEXAaHMU3MOB B PA3JIMYHBIX MHCTPYMEHTAX W IPUCTIOCOOJICHUSX, HCIOIB3yEMBIX B OBITY
1 TEXHHUKE, a TaKKe B )KUBbIX opranm3max (MC — Ouomorus).

Habmrogenne 3a SKCIEPUMEHTANBHBIM JIOKA3aTEIBCTBOM PABEHCTBA pPadOT TpU IMPUMEHCHHUH
MIPOCTHIX MEXaHU3MOB.

Ornpenenenue noa pykooactsoM negarora KIT/] Hak1oHHOM MI0CKOCTH.

Pemenne TUMOBBIX pacdy€THBIX 3a1ad B 1—2 AeicTBUS ¢ OMOpPOH Ha aNroOpUTM, NPEIBAPUTEIBHO
pa3o0paHHBIi COBMECTHO C MEAAaroroM Ha MPUMEHEHHE MpaBWiia PaBHOBECHUS pbhluara M Ha pacuér
KIII.
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3. U3smepenne KIIJ| HaKIOHHOW TUIOCKOCTH
(37eKTpOHHASL IEMOHCTPAIINS).

MexaHn4ecKas
neprus (4 4)

Mexannueckass dHeprus. Kunemuueckas u
nomenyuanvhas smepeust. Ilpespawenue 00020
6U0A MeXaHuuecKou 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHCHHSI SHEPTUU B MEXaHUKE.

JlabopaTopHbie paGoThl U ONBITHI.

1. U3yuenne 3aKOHA COXpaHEHHS
MEXaHMYEeCKOH  JHepruu  (JIEKTPOHHAS
JIEMOHCTpPAIIHS).

Habmronenue 3a SKCIIEpUMEHTANBHBIM ONPEICICHUEM H3MCHEHHS KHHETHUCCKON M TIOTCHIIMATBHOM
SHEPTUU TeJla MNP €ro CKaThIBAHUU MO HAKJIIOHHOM IJIOCKOCTH.

DOopMyJIUPOBAHHE COBMECTHO C IIEarOrOM Ha OCHOBE HCCIICJOBAHMS 3aKOHA COXPaHCHHS
MEXaHUYECKON YHEPTUH.

IIpencraBnenue npu NOMOIIH Tearora rpaHull MPUMEHUMOCTH 3aKOHA COXPAaHEHUS SHEPTUU.
Pemenne TUMOBBIX pacdyETHBIX 3aja4 B 1—2 JeWCTBUS ¢ OMOPOW Ha aNTOPHUTM, NPEIBAPUTEIHHO
pa3o0paHHBI COBMECTHO C TIEJarOTOM C HCITOJB30BAHAEM 3aKOHA COXPAHEHUS SHEPTHH.

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 u)

TemaTuuyeckuii OCHOBHBIE BH/IBI IeSITEILHOCTH YYATIHXCH
OcHOBHOE cofiepKaHue N N
0J10K, TeMbI (Ha ypoBHe y4eOHBIX AeiicTBUI)
Paznen 6. TensioBble siBjieHus (28 u)
Ctpoenne OcnosHule HONOJICeHUs Mmonexynspro- | HabmiojneHue u MHTEpIpeTalys COBMECTHO C IEIaroroM OIbITOB, CBUIETEIbCTBYIOMINX 00 aTOMHO-

M CBOMiCcTBA
BemecTBa (7 4)

KUHEMUYeCKoll meopuu CmpoeHust 6euecmad.
Macca u pazmepovr amomos u monexyn. Onvimeol,
noomeepacoaroumue  OCHOBHbIE — NOIONCEHUS.
MONEKYISIPHO-KUHEMUYEeCKOL MeopUL.

Mogenu TBEPAOTO, KUAKOTO M ra3000pa3HOro
cocTosiHUM  BemlecTBa. Kpucmannuueckue —u
amop@uvie mena. ObvsacHeHue CcEOUCME 2a308,
Jlcuokocmeti U meEPOLIX Men  HA  OCHOGe
NON0JICeH UL MONEKYIAPHO-KUHEMUECKOU
meopuy. CMauuBaHUE U KANUWLISPHLIE S6TEHUSL.
Tennosoe pacuupenue u cocamue.

Hemoncmpayuu’

1. Habnonenue OpOyHOBCKOTO JABUYKEHHSI.

2. Habmonenue nuddys3um.

3. HaOmrogenne  sBJIGHHMH  cMauMBaHHWs U

MOJICKYJIAPHOM CTPOCHHHU BEIIECTBA: OIBITHI C PACTBOPCHUCM PA3JIMYHBIX BCUICCTB B BOJC.

Perrenne THMOBBIX pacu€THRIX 3amad B |—2 MEHCTBUSA C OMOPOM Ha alNTOPHUTM, IPEIBAPHUTEIHEHO
pa3o0paHHBIII COBMECTHO C IIE€aroroM IO OLEHMWBAaHMUIO KOJMYECTBA AaTOMOB MJIM MOJEKYJI B
eanHHIEe 00BbEMA BEIIEeCTBA.

[TpencTaBnenue mpy MOMOIIM Tearora OPOyHOBCKOTO ABHMXKEHHUS, SIBICHUS TUPQY3UN U pasIuuui
MEXJy HUMU Ha OCHOBE MOJIOKEHUM MOJIEKYJIIPHO-KMHETHUECKON TEOPUU CTPOEHHSI BEIIECTRA.
OOBsicHeHHe TIPY IOMOIIIY TeJlarora ¢ ONOpoH Ha JUIAKTUYECKH MaTepHan OCHOBHBIX Pa3iM4Hil B
CTPOEHUHU Ta30B, JKUIKOCTEH W TBEPABIX TEI C HUCIOJIb30BAHUEM IIOJOKEHUM MOJIEKYJISAPHO-
KHHETHUYECKON TEOPUHU CTPOCHHS BEIIECTRA.

IIpoBeneHue nox pykoBOACTBOM IEArora ONbITOB IO BBIPAIIMBAHUIO KPUCTAJIOB ITIOBAPEHHOMN COJIN
WK caxapa.

ITpoBenenue COBMECTHO C MEAAroroM n 0OBSICHEHHE U3 MPEJIOKEHHOTO TIEPEYHS BEIBOIOB OIBITOB,
JIEMOHCTPUPYIOIIUX KaMWIISPHBIE SIBICHUS U SIBICHUE CMAaYMBaHUS.

OObsicHeHHe C Omopod Ha TEXHOJIOTHYECKYIO KapTy II0J pYKOBOJACTBOM Iefarora poiu
KaWUIIPHBIX SIBICHUHN JUTS TIOCTYTIIIGHUS BOJIBI B opranu3m pactenuii (MC — Guoiorus).
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KaIMMUISPHBIX SBICHHM.
4. HaGmoieHre TErIoBOTO PacuInpeHsI TEl.
5. 3Mmenenue naBieHUs raza npu M3MEHEHUHU
00BbEMa U HATPEBAHUU WK OXJIAKICHUH.
Jlabopamopmnsie pabomol u onvimel.
1. OnbITBl 10 OOHAPY)KEHHIO AEHCTBUSI CHII

MOJIEKYIISIPHOTO TIPUTSDKCHUS (v
3JIEKTPOHHAs EMOHCTPAIIHS).

2. OmpITHIl  TIO0  BHIPAIIMBAHUIO  KPUCTAJUIOB
MTOBAPCHHOM COJIM MJIH caxapa.

3.0OmpITBl  TIO0  HAONIOJEHHIO  TEIJIOBOTO
pacuIMpeHusi Ta30B, KHUIKOCTEH U TBEPIBIX
Teq.

4. Onpenenenue JaBjeHuUsl BO3[yXa B OaioHe
MITIPHIIA.

5. OnBITH, JAEMOHCTPUPYIOMINE 3aBUCHMOCTD
JABJIICHUS BO3AyXa OT ero o0béMa U

HArpeBaHUs WM OXJIAKICHHS.

6. Ilposepka eunomeswl JUHeHOU
3a8UCUMOCU OIUHbL CIMOAOUKA HCUOKOCMU
6  mepmomempuueckou — mpyoxke — om
memnepamypbi.

HaGmonenue oreITOB 10 HAOJIOICHHIO TEIUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH U TBEPABIX TEII.
OObsicHEeHHEe C OMOpOH Ha TEXHOJOTWYECKYIO0 KapTy II0J] PYKOBOACTBOM II€arora COXpaHEHHs
00béMa TBEPABIX TEN, TEKyYECTH JXKUIKOCTH (B TOM YHMCIE, PasHUIBl B TEKyYeCTH JUIS Pa3HBIX
JKUJIKOCTEN), TaBJIeHUs rasa.

Habmnronenue 3a mpoBeicHUEM OIBITOB, IEMOHCTPUPYIOIINX 3aBHCHMOCTh JaBJICHHUS BO3/IyXa OT €ro
o0bEéMa M HAarpeBaHUs] WIM OXJIKACHHS, W UX OOBSICHEHHWE HAa OCHOBE ATOMHO-MOJIEKYJISIPHOTO
YUCHHS.

AHanu3 npu oMoLIM Iefarora ¢ Onopoil Ha JUAAKTUYECKUA MaTepuasl NPaKTUYECKUX CUTYaluH,
CBSI3aHHBIX CO CBOMCTBAaMU ra3oB, )KHIKOCTEH U TBEP/BIX TEIL.

TenyoBbie
npoueccsl (21 4)

Temneparypa. Ceasb  memnepamypsvl  co
CKOPOCHbIO MENNI0B020 OBUICEHUS Yacmuy.

Buytpennsis sHeprus. Cnocobvl uzmeHeHus.
GHYMpeHHell  SHepeuu: — menionepeoaia U
cosepuienue pabomvi. Budwi mennionepeoauu:

Menionpo8oOHOCMb, KOHBEKYUSL, U3NYYeHUe.

KonuuectBo TETUIOTHI. YV nensHast
TEINIOEMKOCTh  BEIIECTBA. Tennoobmen  u
meniogoe pasHogecue. YpasHeHue mMeni08020
bananca.

Inasnenue u omeepoesanue KpUCMALTUYECKUX
sewgecms.  YJIenbHas ~— TEIUIOTA  IUIABJICHUS.
Ilapoobpaszosanue u konoenwcayus. Hcnapenue
(MC). Kunenue. VYnenbHas TeIJI0Ta
nmapoobOpa3zoBaHus. 3agucumocms memnepamypul
KUNneHust om ammocgeprozo 0aeenusl.
Brasicnocmo 8o30yxa.

O06ocHOBaHNE II0 MOATOTOBJICHHOMY QJITOPUTMY COBMECTHO C TIEJaroroM IIPaBHJI HW3MEPEHHS
TEeMIIEpaTypBhlL.

CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEPEHUS U MKl TEMITEPATyPHI.

HaGnronenue 3a npoBeieHHEM ONBITOB, IEMOHCTPUPYIOIIMX H3MEHEHNE BHYTPEHHEH SHEPTUH Tella B
pe3ybTaTe TeIUIonepeiayn U padoThl BHEITHUX CHJL.

Habmronenue 3a mpoBeieHHEM OIBITOB, OOCYKICHHE MPAKTHIECKUX CHTYalni, JeMOHCTPHPYIOLIIX
Pa3JIMYHBIC BU/IbI TCILUIONICPEAAYN: TCIIJIOIIPOBOAHOCTD, KOHBEKIUIO, U3JTYUCHUC.

HccnenoBanne ¢ omopoil Ha TEXHONOTHYECKYIO KapTy IIOJ PYKOBOJCTBOM II€[arora SBICHUS
TEIUTI00OMEHA TIPH CMEIINBAHNH XOJIOTHOW U TOpSIeH BOJIBL.

HabnroneHue ycTaHOBIICHHS TEITOBOTO PABHOBECHS MEX/TY TOPSYCH M XOJIOTHOM BOJIOM.
OmnpenencHue NPy MOMOIIY TEIarora KOJIMYeCTBA TEIUTOTHI, IOJIyIeHHOTO BOIOM MPH TEII00OMEHE
C Harp€TbiM METAJNIMYCCKUM HUITUHIAPOM.

Onpenenenye 1o TabiuIe yaeabHOH TETUIOEMKOCTH BEIECTBA.

Pemienne THUMOBBIX pacdETHBIX 3a/a4 B 1—2 JEWCTBUS ¢ OMOPOW Ha aNTOPHUTM, NPEIBAPUTEILHO
pa306paHHHﬁ COBMCCTHO C IeaaroroM, CBsA3aHHBIX C BBIYHUCIICHUEM KOJIMYCCTBA TCIJIIOTHI W
TEIUTOEMKOCTH TIPH TETTIOOOMEHE.

AHanmu3 TpW TIOMOIMM TI€Aarora CHUTyaIlid NpPaKTHYeCKOTO HWCIOJIh30BAHUS TEIUIOBBIX CBOMCTB
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OHeprust  TOIUMBA.  YIeTmbHAas  TeIIIoTa
CropaHusi.

Hpunyuner pabomvl mennogvix Osucamereil.
KIIJ[ mensio8oco
osueamensi. Tennosvie Ogueamenu u 3awuma

okpyacaroueti cpeost (MC).

3akon coxpanenusi u npeepawjenusi SHepeUuL 8
mennogwix npoyeccax (MC).

Hemoncmpayuu’

1. IlpaBuia u3MepeHust TeMIIepaTyphl.

2. Buapl Temnonepenayu.

3. OxuaxkJieHne MpU COBEPILECHUN pabOThI.

4. HarpeBanue 1ipu coBepuieHUH pabOTHI
BHEITHUMHY CHIIaMHU.

5. CpaBHeHHE  TEIUIOEMKOCTEH  pa3IMYHBIX
BCIIICCTB.

6. HabmoneHne KumneHusl.

7. HaGmiofieHue IOCTOSIHCTBAa — TEMIIEPATypHI
TIPY TUTIABJICHUH.

8. Mozenu TEIUIoBBIX JBUTATENCH.

Jlabopamopmusie pabomol u onvimel.

1. Ilpogepka eunomeswl JUHEUHOU

3a8uUcCUMOCmU OUHbL CMOOUKA IHCUOKOCHU
6  mepmomempuueckou  mpyoke — om
memnepamypbl.
2.HaOmronenne W3MEHEHUS BHYTpPEHHEH

SHEPTHH Tella B PE3YNIbTaTe TeIUIonepeaadn
1 pabOTHI BHEITHUX CHIL.

3. UccnenoBanue SsIBJIEHUSI TEIUIOOOMEHA IIpH
CMEIIMBAHUM XOJOIHOM U ropsiuel BOABIL.

4. Onpeoenenue Koauvecmea meniomst,
NOIYYEHHO20 BO0OOU Npu MeniooOMeHe ¢
Hazpemuim MemaiiuiecKum YuiuHOpoM.

. MccnenoBanue mporecca UCIapeHus.

6. OnpeneneHue OTHOCHUTENbHOM BIAXKHOCTU

BO3/yXa.

7. Onpedenenue yoenbHOU Meniomul NiaeIeHUs.

ab0a.

W

BEIIECTB W  MaTepHalioB, HampuMep B  IEJIX
SHEProcOEPErarIue KPhIIId, TSPMOAKKYMYIISTOPEI H T. 1.
HabmroneHue siBeHA UCTAPSHUS ¥ KOHICHCAIIHY.
Habnronenue 3a ucciieioBaHUEM MPOIIECca UCIAPEHISI Pa3INYHbIX KUAIKOCTEH.

OOBsCHEHHE TIO AITOPUTMY COBMECTHO C TIEIaroroM SIBJICHHI MCIIApEHUs U KOHJICHCAIUU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHHSI.

HaGmonenue n 00bscHEHUE Mporiecca KUMIEHUS, B TOM YUCJIE 3aBUCHMOCTH TEMIIEPATYPhl KUTICHUS
OT JIaBJICHHUSL.

Onpenenenne 1Mo TabnUIle OTHOCHTEIHFHOH BIaKHOCTH BO3IyXa.

Habnronenue nporiecca IiaBiIeHNs KPUCTAIUTHYSCKOTO BEIECTBA, HAIPHUMED, JTbJIA.

CpaBHeHME N0 IUIaHYy 0OpH MOMOUIM MEJarora MpOLECCOB IUIABJICHUS KPUCTAUIMYECKUX TN
U pa3MsTYeHUsI TPU HArpeBaHUU aMOP(QHBIX TEIL.

OmnpenencHue Mo TaONUIE YACTBHOMN TEIUIOTHI IJIABJICHUS JIbJIA.

OO0BsCHEHHE TT0 CXeMe Tocie OOCYKISHHS C MIeIaroroM SIBICHUH TUIaBICHUS W KPUCTAJUIN3ALUN Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUCHHUS.

Perenne THMOBBIX pacu€THRIX 3amad B |—2 MEHCTBUSA C OMOpPOW Ha alTOPHUTM, IPEIBAPHUTEIBHO
pa3o0paHHBIi COBMECTHO C IIEAaroroM, CBS3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIUIOTH B
rpoleccax TeIIonepeady Mpy IIaBJIeHUH U KPUCTAIUIU3ALUH, UCTIAPEHUU U KOHICHCALUH.

AHanu3 npu MOMOUIM TeJarora ¢ ONOopod Ha JUAAKTUYECKU MaTepuan CUTyaluil MpakTHYEeCKOro
MPUMEHEHUS SBJICHWH TUIABIICHUS W KPUCTAJUIM3AIMH, HAIpUMeEp, MOJyUYEeHUE CBEPXUHCTHIX
MaTepHaloB, COJIeBas TPeka u Jp.

AHanu3 py IOMOIIH TTefarora paboTsl U 00BSICHEHNE TPUHIINTIA ASHCTBHS TETUIOBOTO JBUTATEIIA.
Brruncnenne KonmuecTBa TEIUIOTHI, BBIACISIONIETOCS MPHU CTOPAHUM Pa3IMYHBIX BHJIOB TOIUIMBA, U
KII[ nBurarens.

OO0cyXIeHre COBMECTHO C TEJaroroM 3KOJOTMYECKHX MOCICICTBHH HCIIONB30BAHUS JIBUTATEICH
BHYTPCHHETO CTOPAHUS, TEIUIOBBIX U THAPOodaeKTpocTaHiuii (MC — 3KOIOTHS, XUMUS).

SHEProcOEpeKEHHUS:  TETIOM30JIALIHS,

Paznea 7. diekTpuyeckue 1 MArHUTHbIE siBJ1eHus (37 4)
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JJIeKTpUYeCcKHe Onexmpusayus men. JIBa pona snextpudecknx | HabmroneHne 3a mpoBeeHUEM ONBITOB 10 MJIEKTPU3ALNH TEJ IPH COMPUKOCHOBEHUU M MHIYKIHEH.
3apsabl. 3apsmoB. BsamMoneiicTBue 3apshkeHHBIX Tel. | HaOmronmeHwe m oOBSCHEHHE ¢ OMOPOH Ha MUAAKTUYCCKUN MaTepHal B3auMOJCHCTBUS OTHOMMEHHO
3apsiKeHHbIE 3axon Kynona (3asucumocmo cunvl | ¥ pa3HOUMMEHHO 3apsSKEHHBIX TEJ.
TeJIa U X 83aumooelicmeus 3apadiceHHvix men om éeauyunsl | OOBSICHEHUE IPH ITOMOIIH NeJjarora NpHUHIUIA JASHCTBHS JICKTPOCKOIIA.
B3aMMOJeHCTBHE | 3apA008 U pACCOAHUL MeXCOy melamiL). OObsicCHEHHE COBMECTHO C TIEaroroM sSIBICHWI 3JIEKTpU3alMd TpPU CONPUKOCHOBEHHWU TEI H
(7v) DNeKTprIecKoe none.  Hanpsascénunocms | MHAYKUUEN C UCMOJIB30BAHUEM 3HAHUN O HOCUTEIISAX JIEKTPUUECKUX 3apsA0B B BELIECTBE.
anexkmpudeckoco noas. Ilpunmyun cynepnosuyuu | Pacrio3sHaBaHWe W OOBSCHEHHE IO CXEME COBMECTHO C TMIEAaroroM SBICHHH JJICKTPH3AIHNN
JeKmpuieckux — nofieil  (Ha  KA4ecmeeHHOM | B IIOBCETHEBHOM JKU3HHU.
ypogHe). HaGmionenne n oObsicHeHHE C ONMOPOM HA TEXHOJIOTMYECKYIO KapTy OIBITOB, MIUTIOCTPHPYIOMINX
Hocumenu INEKMPUYECKUX 3apsA008. | 3aKOH COXPAHECHHUS DIICKTPUIECKOTO 3apsaa.
OnemenmapHuiii nNeKmpuyecKull 3aps0. | HabnroneHne ompITOB 10 MOAEIMPOBAHUIO CHIIOBBIX JIMHUI JIEKTPUUECKOTO TTOJISL.
Cmpoenue amoma. IIpoBOJHUKN U AMANEKTpUKH. | VicciaenoBaHue 1oji pyKOBOJCTBOM Iearora JAEHCTBUS 3JEKTPUYECKOrO IOJsl Ha MPOBOAHUKH H
3aKOH COXpaHEeHHsI JICKTPUIECKOT0 3apsi/ia. JIIDJIEKTPUKU
Htemoncmpayuu’®
1. DnexTpu3aIms Te.
2. /lea poma DINEKTPUYECKUX 3apsOoB U
B3aUMO/ICHCTBHUE 3apSHKEHHBIX TEI.
3. YCTpoHCTBO U AEHCTBHE AIIEKTPOCKOIA.
4. DnexTpocTaTudeckas HHIYKIHUS.
5. 3aKOH COXpaHEHUs NEKTPUUECKUX 3apsIJIOB.
Jlabopamopmnsie pabomol u onvimel.
1. OmbITI MO HAOTIOACHHUIO JICKTPU3AIUH TEJ
WHIYKINEH U TIPH COTIPUKOCHOBECHUH.
HocToaHHbIIT DnexTpudecKuil ToK. Yenosus cywecmeoganus | HabmromeHue pa3inuyHBIX BUIOB ICWCTBHUS JJICKTPHYCCKOTO TOKa W OOHApyKEHHE COBMECTHO C
IeKTPUYECKHl | 21exmpuyeckoco moxa. VICTOUHUKH TIOCTOSIHHOTO | HEJaroroM 3THX BUJIOB JICHCTBHS B TIOBCEIHEBHOM )KU3HH.
ToK (17 1) ToKa. JIeHCTBHUS AIIEKTPHUYECKOro ToKa (TemoBoe, | COopka 1o cxeMe M MCHBITaHHe 1O/ KOHTPOJIEM TIeJjarora 3JeKTpUIecKo e MOCTOSHHOTO TOKa.

XUMHUYECKOe, MarHUTHOE). JDNekmpuyeckuii mox
8 HCUOKOCSIX U 2A3AX.

Pabota ¥ MOIIHOCTh 3JIEKTPUYECKOTO TOKA.
3axon [icoyns—Ilenya. Dnexmpuueckue yenu u
nompeoument NeKMpudeckol dJHepeul 6 Obimy.
Onexrpudeckas 1nemb. Cuna Toka. DIEeKTpUIecKoe
HanpspkeHue.  CONpOTUBIIGHHUE — IPOBOJHHKA.
Yoenvnoe conpomuenenue sewyecmea. 3akon Oma

I7A  ydacTka uenu. IlocienoBaTenbHoe U
HapajaienbHoe  COEJMHEHHE  IIPOBOJHHUKOB.
Kopomxoe samvixanue.
Hemoncmpayuu’®

1. TIpOBOTHUKH U AUDIEKTPUKH.

HaGmronenue 3a reMoHcTpalueil i3MepeHHts CUIbl TOKa aMIEPMETPOM.

HaGmronenue 3a neMoHcTpalyeil n3MepeHus 1eKTPUUIECKOr0 HAIPSHKEHHS BOJIBTMETPOM.
ITpoBenenne u OOBSICHEHHME MPU IOMOILIM YUHTENS OIBITOB, AEMOHCTPUPYIOIIMX 3aBUCHMOCTD
NIEKTPUUECKOTO COMPOTHBICHUS MPOBOAHHKA OT €r0 UIMHBI, IUIOMAAN IMOMNEPEYHOTO CEYCHUS U
Marepuarna.

HaOmionenne 3a meMOHCTpalyiel MCCIENOBAaHMS 3aBUCHMOCTH CHJIBI TOKA, IPOTEKAIOLIETO depes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAMPSDKEHUSI HA PE3UCTOPE.

Ba3oBele npeacTaBieHus O MpaBUIaX CIOXKEHUS HANPSXKEHUN MPH MOCIEA0BATEIbHOM COEIUHEHUU
JIByX PE3UCTOPOB.

bazoBble npescTaBIeHNs O PaBUIaX I CUIIBI TOKA IPH MapajuIeIbHOM COCUHEHUU PE3UCTOPOB.
HaOmionenne neMOHCTpanuu Mexarora O CHTYaIsIX IIOCIEOBATEIbHOTO M IapauIelIbHOTO
COEIMHEHUs! IPOBOAHUKOB B IOMAITHUX IEKTPHUECKUX CETAX.

Pemenne TUIOBBIX pacy€THBIX 3a1ad B 1—2 AEHCTBUS ¢ OMOpPOW HA aJITOPHUTM, NPEIBapUTEIBEHO
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N

. MopenupoBanue JTUHAN
SIEKTPHYECKOTO TOJIS.

. lcTOYHMKY TOCTOSIHHOTO TOKA.

. JleficTBUS 3NIEKTPUYECKOTO TOKA.

. DIIEKTPUYCCKHIA TOK B KHUIKOCTH.

. I'a30BBIit pa3psia.

. I3mepenwne cuitel TOKa aMIIepMETPOM.

. I3smMeperne SNeKTpHYECKOTO  HAIPSHKCHUS

BOJIETMETPOM.

9. PeocraT 1 Mara3uH CONpPOTHUBIIECHUI.

Jlabopamopmusie pabomosl u onvimel.

1.MccnenoBanue JEHCTBHS — 3JICKTPHYECKOTO
ITOJIS1 Ha TIPOBOJHHUKH U TUDJICKTPUKH.

2.Coopka ¥ MpoBepKa PabOThI ICKTPUUCCKOM
LIEMH MTOCTOSHHOTO TOKA.

3.U3MepeHne u peryampoBaHue CHITBI TOKA.

4. 3MepeHne U peryIipoBaHUe HATTPSDKCHHAS.

5.Uccnedosanue 3a8ucumocmu  Cuibl MOKa,
uoyuezo uepes pe3ucmop, om
conpomusnenus pe3ucmopa u HanpsACeHus.

6.0nvimol, Odemoucmpupylowue 3a8UCUMOCHIb
NEKMPULECKO2O conpomuenenus
NPOBOOHUKA OM e20 OJUHbL, NIoWaAoU
NONEPeyHO20 CeyeHus u Mamepuand.

7.Ilposepka npasuna CrodceHus: HANPAICeHUl
npu nocne008amenbHOM COEOUHEHUU O8YX
pe3ucmopos.

8.IIposepka npasuna Ons cuivl moka npu
napannienbHoM coeOUHeHUU Pe3uUcmopos.

9.0mpeneneHue pabOThHI AIEKTPHUUESCKOTO TOKA,
HAYIIETO Yepe3 Pe3ncTop.

10.0mpenenenne MOIIHOCTH 3JIEKTPHYECKOTO
TOKA, BEIICIIIEMON Ha PE3UCTOPE.

11.UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa,
UAYIIETO Yepe3 JIAMIIOYKY, OT HAIPSIKCHUS
Ha Heill.

12.0npeodenenue KIIJ[ nacpesamens.

CHJIOBBIX

03NN AW

pa3oOpaHHBIII COBMECTHO C TMeEJaroroM C HcIoib3oBaHMeM 3akoHa Oma u ¢dopmyn pacuéra
JIEKTPUYECKOTO  CONPOTHBIEHHS IIPU  IIOCIENOBAaTEIbHOM U  MApAUICTbHOM  COCAMHEHUH
MIPOBOTHUKOB.

OmnpeneneHre ¢ ONOPOM Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJICTBOM THejarora padoThl
JIEKTPHUUECKOTO TOKa, IPOTEKAIOIETO YEPEe3 PE3UCTOP.

OmnpeneneHre ¢ ONOPOH Ha TEXHOJIOTMYECKYIO KapTy IO PYKOBOACTBOM II€Jarora MOIIHOCTH
IEKTPHIECKOTO TOKa, BBIJIENSIEMON Ha PE3HNCTOpE.
HaOmonenue 3a rcciieoBaHuEeM 3aBHCHMOCTH CHITBI TOKA Yepe3 JIAMIIOUKY OT HAIPSDKEHHS Ha HEH.
OnpeneneHue ¢ OMOpOM Ha TEXHOJIOTMYECKYI0 KapTy Toj pykoBoacTBoM meparora KIIJ]
HarpeBares.

Habmronenue 3a uccneoBaHueM IpeoOpa30BaHUs SHEPTUH IIPH IMOIbEME IPy3a IEKTPOABUTATENIEM.
OObsicCHEHHE T0CIIEe PacCyX/IEHHs C IeJaroroM M COCTaBJICHUE IUIaHA-KOHCIIEKTa YCTPOWCTBA M
MIPUHIUIA JCHCTBUS TOMAIIHUX JIEKTPOHArpeBaTEIbHBIX IPHOOPOB.

OOBACHEHHE [TOCIIE PACCY>KACHUS C [IEJaroroM M COCTaBJIeHHUE IIaHA-KOHCIIEKTa IIPUYUH KOPOTKOTO
3aMBIKAHHS ¥ MIPUHINIIA ACHCTBUS IUIAaBKUX TPEIOXPaHUTEICH.

Permrenne THMOBBIX pacu€THRIX 3amad B |—2 MEHCTBUSA C OMOPOH Ha alNTrOPHUTM, IPEIBAPHUTEIBHO
pa3o0paHHBII COBMECTHO C IIEIaroroM ¢ MCIoIb30BaHneM 3akoHa Jxoyns—IJlenna.

HaOmonenne BO3SHUKHOBEHHS 3JIEKTPUIECKOTO TOKA B XKUAKOCTH.

MarHuTtHble

ITocTossHHBIe MarHuTHL. B3anmoeiictBue

HccnenoBanue mop PYKOBOACTBOM II€aarora MarHuTHOI o B3aMMOEHCTBUS MOCTOSHHBIX MarHUTOB.
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siBJieHust (6 4)

IIOCTOSIHHBIX MarHUTOB. Maznummoe noie.
Maenummnoe none 3emau u e2o 3nauenue 0s
arcusnu Ha 3emne. Onvim Spcmeda. Maznumnoe
noxe snekmpuyecko2o moka. Ilpumenenue
INEKMPOMASHUMOB 6 mexHuKe. /lelicmaue
MAZHUMHO2O0 NOJISL HA NPOBOOHUK C MOKOM.
Dnexmpoosuzamenb NOCMOSAHHO20 MOKA.
Hcnonvzosanue snexkmpoogucamencii 8
MeXHUYecKUx yCmpoucmeax u Ha mpancnopme.
Jemoncmpayuu’®

1. B3anmoaeiicTBUE ITIOCTOSHHBIX MAarHUTOB.

2. MopenupoBaHue HEBO3MOXKHOCTH

pazlieNeHus MoJII0COB MarHuTa.

3. MonenupoBaHue MAarHUTHBIX

MMOCTOSTHHBIX MarHUTOB.
4. OmbIT Opcrena.
5. MarautHoe T0JIe TOKa. DIeKTPOMarHuT.
6. JleiicTBre MarHUTHOTO TTOJISI HA TIPOBOJIHHK C
TOKOM.
7. DNeKTpOABUTaTENh IIOCTOSHHOTO TOKA.
Jlabopamopusie pabomoul u onvimel.

1.  HUccnenoranue MarHUTHOTO
B3aUMOJICHCTBUS MMOCTOSTHHBIX MArHUTOB.

2. H3sydenue MarHuTHOTO OISt
MOCTOSIHHBIX MarHUTOB NPU WX OObEAWHEHUH H
pa3leNeHun.

3. Hccaenosanue IEUCTBUS
ANEKTPHYECKOT0 TOKAa HAa MATHUTHYIO CTPEIKY.

4. OnbIThl, JEMOHCTPUPYIOLINE
3aBHCHUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKH
C TOKOM W MarHuta OT CHJIbl TOKa M
HaIpaBJICHUs TOKA B KaTYIIKe.

5. M3yuenne nelcTBUS MAarHUTHOIO IIOJIS
Ha TIPOBOJIHUK C TOKOM.

6.  Koucmpyuposanue u u3zyuenue pabomoi
neKmpoosucamers.

7.  Wsmepenue KIIJ| snextpoaBurarenbHON
YCTaHOBKH.

noJiei

N3yueHne c omopoil Ha TEXHOJIOTWYECKYIO KapTy IOJ PyKOBOJACTBOM II€AAarora MarHUTHOTO MOJIA
MOCTOSTHHBIX MarHUTOB IPH UX OOBEANHEHUH U Pa3/Ie/ICHUN.

HaGmonenue 3a mpoBeieHHEM OIIBITOB MO BU3YaJIU3alluH OISl TOCTOSIHHBIX MarHUTOB.

N3yuenue o pyKoBOACTBOM Ie/larora sSIBICHHUS HaMarHUYMBAHUS BEIIECTBA.

HccnenoBanue COBMECTHO C MEAAroroM JeHCTBUS ANIEKTPUYECKOTO TOKA Ha MATHUTHYIO CTPETIKY.
HaOmionenue 3a mpoBeseHHEM OIBITOB, JEMOHCTPHPYIOIMINX 3aBUCHMOCTB CHIIBI B3aMMOJICHCTBHS
KaTyliKd ¢ TOKOM M MarHura OT CHUJIbl U HAaITPABJICHUA TOKAa B KaTyUIKE.

AHanu3 TpU TMOMOIIM IMEfarora CHUTyaluil MpPakTU4YeCKOr0 IPUMEHEHHUS 3JIEKTPOMarHuToB (B
OBITOBBIX TEXHUYECKHX YCTPOICTBAX, IPOMBIIICHHOCTH, MEANIIIHE).

N3yuenne c¢ omopod Ha TEXHOJOTMYECKYIO KapTy IIOX PYKOBOACTBOM Iiefarora JAEHCTBUSA
MarHMTHOTO ITOJIsl Ha ITPOBOAHUK C TOKOM.

N3yuenue ¢ onopoii Ha ANAAKTUUECKUN MaTepHai JEHCTBUS IEKTPOIBUTATE.

W3mepenue coBmectHO ¢ negaroroM KITJ[ anexkTpoaBUraTenbHOM yCTaHOBKH.

bazoBble mpencraBieHHs O Pa3IMYHBIX MPUMEHEHMSAX 3JIEKTpOJABUraTenell (TpaHCHOpPT, OBITOBEHIC
YCTpOKCTBA | IIp.).

DJIeKTPOMATrHUT

Onvimoi Dapades. Henenue

HpOBC}IeHHe COBMCCTHO C MmeaaroroM OIIBITOB II0O HCCICAOBAHUIO SBJICHUSA 3HCKTpOMaFHI/ITHOﬁ
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Hasl MHIYKIHSA
(449)

anekmpomazhumnou uHoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwl NoxyYeHus
NeKMpuUYeckou SHepeuu. DIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.
Hemoncmpayuu’®
1. UccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOU
WHIYKIHH.
2. Onprtel apages.
3. 3aBHCHMOCTD HAIpPABJICHUS HHIYKIIMOHHOTO
TOKA OT YCIJIOBHIf €r0 BOSHUKHOBEHHUSL.
4. DnekTporeHepaTop NOCTOSHHOTO TOKA.
Jabopamopuvie pabomost u onvimul.
1.OnbITBl 1O HCCIENOBAaHMUIO  SBJICHUA
9JIEKTPOMarHUTHOMN VHJTYKIIUH:
UCCIEJOBAaHWE H3MEHEHMH 3HA4YCHUS U
HaIpaBJIeHUs HHIYKIIMOHHOTO TOKA.

WHIOYKOUHW: UCCIICA0OBAHNE W3MCHEHHM 3HAYCHUS K HalpaBJICHUS HHAYKIIMOHHOI'O TOKa

Pe3epBHoe Bpems (3 u)

9 KJIACC (102 u)
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TemaTnueckuii

OcHoBHOe coep:kaHue

OcHoOBHBIE BU/ABI A€ATCJIbHOCTH YYallIUXCH

0J10K, TeMa (Ha ypoBHe y4eOHBIX AeiicTBHIT)
Paznen 8. Mexannueckue siBjieHus (40 4)
Mexanunveckoe MexaHuueckoe BXKeHHE. MarepuanbHas | AHaIM3 ¢ IOMOIIBIO Iearora u 00CyKAeHHE Pa3InYHbIX IPUMEPOB MEXaHUYECKOTO JBHUKCHUSL.
JIBUKEHUE touka. Cucrema orcuéra. OTHOCHUTENBHOCTH | OOCYKICHHE COBMECTHO C MEIAaroroM rpaHuil MPUMEHHUMOCTH MOJICITH «MaTepHaIbHas TOYKaY.
U CTOCOOBI €ro MEeXaHH4eCKOro  JABWKeHus .  PaBHoMmepHoe | Ommcanme mociie OOCYXKIEHHS C IEZaroroM MEXaHHYeCKOTO IBIDKEHHUS Pa3IHIHBIMH CIIOCOO0aMu
onucanus (10 4) | nmpamonmueiiHoe xgBwKeHHe. Hepagnomeproe | (ypaBHEHHeE, TabIHUIA, TPadHK).
npamonuneinoe  OsudiceHue.  CpemHsas  u | AHamM3 TOH PYKOBOJICTBOM IIelarora JKM3HEHHBIX CHUTYallWif, B KOTOPHIX IIPOSIBIISETCS
MCHOBEHHAS CcKOpoCcmb mena npu | OTHOCHUTEIFHOCTh MEXaHUYECKOTO IBHKCHUSI.
HEPABHOMEPHOM OBUIICEHUU. HabmroeHne MeXaHU4eCKOTO JIBUKCHUS Tejla OTHOCUTEIILHO PA3HBIX TE OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHEHUE IyTEeH U TPACKTOPHI ABIDKCHHS C OIMOPOH HA TEXHOJIOTHYECKYIO KapTy MO PYKOBOJICTBOM
npAmMonunelnoe dsudicenue. CBoOoniHOE | Tefarora OJTHOTO M TOTO JK€ TeJla OTHOCUTENLHO Pa3HbIX TEJ OTCUETA.

nagenue. Onvimut I anunes.
Pasnomepnoe osudicenue no oxpys’cHocmu.
Ilepuoo u yacmoma obpawenus. Jluneunas u
yenoeasi ckopocmu. LlenmpocmpemumenvHoe
YCKopeHue.
Hemoucmpayuu
1. HabmoneHne MEXaHWYECKOTO JIBHIKCHUS
TeJla OTHOCUTENIBHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME  TyTell W TpaekTOpui
IBIDKEHHS OTHOTO W TOTO JK€ Tena
OTHOCHTEIIFHO Pa3HBIX TEJ OTCUETA.

3. U3mepeHue  CKOPOCTH H  YCKOPEHUS
MPSMOJIMHEWHOTO IBHKCHUS.

4. UccnenoBanue IIPU3HAKOB
PaBHOYCKOPEHHOTO JBIKCHHS.

5. Habmromenne  OBWOKEHHMS ~— Teaa 1O
OKPY>KHOCTH.

6. HaOmrogenne MeXaHMYECKUX  SIBJIIEHHUH,
MPOMCXOIIIIUX B  CHCTeMEe  OTcyéra
«Tenexkay mpu e€ pPaBHOMEPHOM U
YCKOPEHHOM  JIBHXKCHHUH  OTHOCHTEIHHO

KabuHeTa QU3NKH.
Jabopamopuvie pabomosl u onvimol.
1. Koncmpyuposanue mpaxma 011 pazeona u

AHanu3 ¢ IOMOIIBIO nefarora Tekcta ["amuies 00 OTHOCUTENBHOCTH JBUKCHUS; BBIMOJHCHUE 3a1aHUI
10 TEKCTY (CMBICTIOBOE YTCHHUE).

[IpocTeiimme BBHYUCIEHUS MO 00pasily CpemHedl CKOPOCTH CKOJIBXCHUS OpycKa WIIH ABIKCHHS
[IapuKa 110 HAKIIOHHOW TUTOCKOCTH.

AHanuz u 00CyXICHHE C OMMOPON Ha TEXHOJIOTHUYECKYIO KapTy IMOJI PYKOBOJCTBOM IeIarora Croco0oB
MPUOMKEHHOTO ONPENICIICHUS] MTHOBEHHON CKOPOCTH.

OnpenencHue TOCIIE PACCYKICHHS C IIEJAaroroM IO CXEME CKOPOCTH pPaBHOMEPHOTO BIKCHUS
(mapuka B )KAIKOCTH, MOJICIH 3JICKTPUUYESCKOTO0 aBTOMOOWIIS U T. I1.).

OnpezencHre COBMECTHO C MEAaroroM IyTH, MPOWICHHOTO 3a JaHHBIA MPOMEKYTOK BPEMEHH, U
CKOpOCTH Teja Mo rpaduKy 3aBUCHMOCTH ITyTH paBHOMEPHOTO JIBIDKEHUS OT BPEMEHHU.
HavanpHple mpeacTaBieHHE O MPHHIUNAX JCHCTBUS TPHOOPOB, H3MEPSIOMINX
(cimmomeTpoB).

[IpocTelimue BBHYUCIECHUS TI0 00pa3lly MyTH M CKOPOCTH IPH PaBHOYCKOPEHHOM MHPSAMOIMHEHHOM
JIBUOKCHUH TEJa.

OnpeznencHre COBMECTHO C MEAAaroroM MpOMISHHOTO MyTH W YCKOPEHUS JBIDKCHUS Tella MO TpapuKy
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPSHHOTO MPSIMOJIMHEHHOTO IBHYKCHUS TEa OT BPEMCHH.
OmnpezencHue ¢ TMOMOINBIO TE€garora yCKOPCHHS Tejla IpH PaBHOYCKOPCHHOM JIBHXKCHUHU 10
HAaKJIOHHOH IUIOCKOCTH.

M3mepeHne mo cxeme Mocjie PacCyXACHUS C IeJaroroM Meproia W 9acTOTHI OOpaIleHus Tena Mo
OKPYKHOCTH.

OmnpeneneHre HaXOXKACHUS TOA PYKOBOJICTBOM IENarora CKOPOCTH PAaBHOMEPHOTO IBIDKCHUS Teia
10 OKPY’KHOCTH.

PemeHne TUMOBBIX pacyéTHBIX 3a7ad B 1—2 JEHCTBHUS C OMOPOW HA aJTOPUTM, IMPEIBAPUTEIHHO
pa3o0paHHBIi COBMECTHO C TMEAaroroM Ha ONpPEACICHHE KHUHEMATHUYECKHX XapaKTCPUCTHK

CKOPOCTh
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OanbHeliue20 PaABHOMEPHO20 — OBUIICEHUS
WApUKa Ui meaedtcKu.

2. Onpenenenue cpenHen CKOPOCTH
CKOJIbKCHUA 6py01<a niim JBUXKCHUSA
IIApHKA 10 HAKJIOHHON TUTIOCKOCTH.

3. OmpenencHue  yCKOPEHHS — Tela  IpHU
PaBHOYCKOPEHHOM JIBUKCHUU o
HAKJIOHHOH IIOCKOCTH.

4. UccnenoBaHue 3aBHCUMOCTH IYTH OT

BpEMEHU npu PaBHOYCKOPEHHOM
JIBIDKCHUH 03 HaYallbHON CKOPOCTH.

5. Ilposepka cunomeswvl: ecau npu
PABHOYCKOPEHHOM osudiceHuU be3
HA4anbHOU CKOPOCTMU HYyMU OMHOCAMCA
Kak — pA0  HeuémHulX  yucer, mo
coomeemcmeyrouue NPOMENCYMKU

epemeru 00UHAKOBHI.

MEXaHHYECKOTO IBMKCHUS PA3JINYHBIX BUOB.

PacnosnaBanue u mpuOIIKEHHOE OMMMCAHKE IO 00pasIly MOciie 00CYKACHUS C TIEIAaroroM Pa3IHIHBIX
BHJIOB MEXaHUYECKOTO IBIDKCHHUS B NPHUPOJC M TEXHUKE (HAa MpHUMEpax CBOOOJHO MAIaroIIUX Tel,
JIBIOKCHUS JKUBOTHBIX, HEOCCHBIX TEJl, TPAHCIIOPTHBIX CPEICTB H IIp.).

B3aumoneiicTBue
Tea (20 u)

Ilepoiif 3akoH HeioToHa. Bropoii 3akoH
Herorona. Tperuit 3akon Herotona. Ilpunyun
cynepno3uyuy Cus.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUA MPeHUsT CKOTbICEHUS, CULA MPeHUsl NOKOS,
opyaue 8U0bl MpeHUs.

Cma TsDKeCTH ¥ 3aKOH  BCEMHPHOTO
TATOTCHHUSA. YCKOpPEHHE CBOOOJHOTO TMaICHUS.
Jeuocenue naanem eokpye Connya (MC).
Ilepsas kocmuueckasn ckopocms. Hesecomocmo
U nepezpy3Ku.

PaBHOBecue MaTepuagbHON
Abconromno  meépooe  meno.  PasHnogecue
meépoozo  mena ¢  3AKPEnaEHHOU  OCbIO
spaujenusi. MOMEHT CWIIBL. L{enmp msoicecmu.

Hemoucmpayuu

1. 3aBUCUMOCTDh YCKOpEHHUSI Tela OT MAacChl

TeNna U JIeHCTBYIOIIEH Ha HETO CUJIBI.

2. HabmiogeHue  paBeHCTBA  CHII

B3aUMOJEICTBUU TEN.
3. 3meHeHne Beca Tenla NPH YCKOPEHHOM
JIBIDKCHUH.

TOYKH.

npu

Habmronenne n o0CyXaeHHE COBMECTHO C IEaroroM OMNBITOB C JBMXKCHUEM Tella MPU YMEHBIICHHH
BIIMSIHUSL IPYTHX TeJl, NPEISITCTBYIOIINX JIBH)KEHHUIO.

AHanu3 1o cXeMe IOCIe pacCy’)XKIEeHHs ¢ IeJaroroM TeKcTa [amumies ¢ ONmMCaHHeM MBICIEHHOTO
OKCIICPUMCECHTA, O6OCHOBI)IBaIOI_[ICFO 3aKOH HWHEPHHH; BBIIIOJTHCHHUE 3a[[aHHI>i IO TEKCTY (CMI)IC.HOBO@
YTCHHE).

OOcyxIeHne o pyKOBOACTBOM II€AArora BO3MOKHOCTH BBITIOIHEHHMS 3aKOHA HHEPLUH B PA3INIHBIX
crcTeMax oTcuéra.

Habmonenne u oOCy)XIeHHE COBMECTHO C IIE€AAaroroM MEXaHMYECKHX SIBICHHH, IMPOUCXOISMINX B
cucreme oTcuéra «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBHXEHUH OTHOCHTEIIFHO KaOMHEeTa
¢bu3uky.

ﬂeﬁCTBHﬂ C BEKTOpaMH CHJI: BBITIOJIHCHUC 3a;13Hm71 10 CJIOKCHHUIO U BBIYUTAHUIO BEKTOPOB.
HaOmronenne 3a MpoBEeIEHHEM OIBITOB, JEMOHCTPUPYIOIIMX 3aBUCUMOCTh YCKOPEHHs Tejla OT
TIPUIIOKCHHON K HEMY CHIIBI M MAcChI Tela.

AHanu3 u 00BSACHEHHE C OMOPOI Ha TEXHOJIOTHYECKYIO KapTy MOJ PyKOBOJCTBOM I€arora sBIEHUN ¢
HCIIOJIb30BaHNEM BTOpOTo 3akoHa HproToHa.

Pemenne THMOBBIX pacu€THBIX 3ama4 B 1—2 NEeWCTBHS C OMOpPOH Ha alrOPHUTM, NPEIBAPUTEIHHO
pa3o0paHHBIl COBMECTHO C IEJaroroM C HCIOJIb30BaHHEM BTOPOro 3akoHa HbIOTOHa u mpaBuia
CJIOYKEHUS CHIL.

OrnpezenieHne COBMECTHO C TIEAAroroM »ECTKOCTH NMPY>KHHBL.

AHanu3 cutyanuil ¢ Omopoil Ha TEXHOJOTHUYECKYI0 KapTy IOJ PYKOBOJCTBOM II€arora, B KOTOPBIX
HaOIoaroTCs yrpyrue nedopManni, 1 uX 00bsICHEHHE ¢ HCIIONB30BaHNEM 3aKkoHa ['yKka.

Pemenne THMOBBIX pacdy€THBIX 3afad B 1—2 AEHCTBHS C OMOpPOW Ha aJTOPUTM, INPEIBAPUTEIHHO
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JlaGopaTopHbie paGoThl H OMBITHI.
1. UccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUS

CKOJIKEHUSI OT CHWJIBI  HOPMAaJbHOTO
JIaBJICHHUS.
2. Onpenenenne  kod(pGUIUEHTA  TPEHUS
CKOJIB)KEHUSL.

3. OnpeneneHue KECTKOCTH MPY>KIHBIL.

pa3o0paHHBIN COBMECTHO € TIEIAaroroM ¢ MCIIONb30BaHueM 3akoHa ['yka.

HccnenoBanue npyu NOMOIM TE€Jarora 3aBUCUMOCTU CUJIbI TPEHUSI CKONBKEHHS OT CUJIBI HOPMAJIBHOTO
nasinenusi. CoBMecTHOE 00Cy K/IeHHE Pe3yIbTaTOB HCCIIEIOBAHMS.

Omnpenenenue o KOHTPOJIEM Iearora ¢ ONOpol Ha KOHCIEKT KOA(PQUIIEHTa TPEHHUS CKOJIbKEHHS.
M3MepeHne ¢ MOMOIIBIO IeJarora CUJIbl TPEHUSI MOKOSI.

Pemenne TUMOBBIX pacu€THBIX 3amad B 1—2 NEHCTBUS C OMOPOH Ha alrOPUTM, NPEABAPHUTEIHHO
pa3o0paHHbIil COBMECTHO C MENaroroM ¢ UCIoIb30BaHueM (OPMYJIBI IS CHITb TPEHUSI CKOJIbKEHUSI.
AHanmm3 1O cXeMe IOCe PAacCyKACHUS IMeAarora O IBHKCHHH TNl TOJBKO TMOJ JCHCTBHUEM CIUIBI
TSOKECTH — cBOOOTHOTO TTaJCHUS.
OOBsicHEeHHE 1T0]1 PyKOBOJICTBOM II€JJarora He3aBUCHMOCTH YCKOPEHHS CBOOOIHOTO MaZeHUsI OT MacChl
Tena.

O]_[eHKa COBMCCTHO C II€JaroromM BCJIWMYHUHBI CUJIbI TAT'OTCHHA, [[eﬁCTByIOHIePlI MCXKIAY ABYMsS TEJIaMU
(nmst pa3HBIX Macce).

AHanm3 ¢ Omopod Ha OUIAKTUYECKHI MaTephal IBMKEHUS HEOCCHBIX TN TOA ACWCTBUEM CHIIBI
TATOTCHUS (C HCITIOJIB30BAHUEM IOIIOJIHUTCIbHBIX HCTOYHUKOB I/IH(I)OpMa[H/II/I).

Pemenne THUMOBBIX pacd€THBIX 3afad B 1—2 AEHCTBHUS C OMOpPOW Ha aJTOPUTM, INPEIBAPUTEIHHO
pa3o0paHHBIN COBMECTHO C IIEaroroM ¢ MCIIOJIb30BaHUEM 3aKOHA BCEMHUPHOTO TATOTCHUS U (POPMYIIBI
JUTS Pacdéra CHIIBI TSDKECTH.

HaGmonenne u oOcyxIeHne C TIOMOINBIO TI€Jarora OINBITOB [0 WM3MEHEHHIO Beca Teja
IIPpH YCKOPEHHOM JIBH)KEHUH.

AHanu3 ¢ MOMOIIBIO NTeAarora ycaoBUi BOSHUKHOBEHHS HEBECOMOCTH U TIEPETPy3KHU.

Pemenne TUMOBBIX pacu€THBIX 3amad B 1—2 NEHCTBUS C OMOPOH Ha alrOPUTM, NPEABAPHUTEIHHO
pa3o0paHHbIil COBMECTHO C MEaroroM Ha ONpe/ielIeHNue Beca Tella B Pa3iInYHbIX YCIOBHSIX.

AHanm3 ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IO/ PYKOBOICTBOM IElarora CHI, JEHCTBYIOIINX Ha
TeJI0, MOKOSIIeecs Ha OTope.

OnpezneneHre ¢ MOMOILBIO Earora HeHTpa TSHKECTH PA3IMYHBIX Te.

3aKkoHBI
COXpaHeHHusl
(10 v)

Umnynsc Tena. HM3zmenenue  umnynvca.
Hmnynoc cunvi. 3aKOH COXpaHEHUS MMITYJIbCA.
Peaxtusnoe amxkenne (MC).

Mexanmndeckasi pabota M MOIMIHOCTE. Pabota
CHUI TsDKeCTH, ympyeocmu, mpenus. Cea3v
sHepeuu u pabomul. TlOTCHIUMANEHAS DHEPTHUS
TeNa, TMOJHATOIO HAaJ IOBEPXHOCTHIO 3EMITH.
Tomenyuanvnas smnepeus cocamou NPYHCUHBL.
Kunernueckast SHEprus. Teopema o
KuHemuueckou OSuepeuy. 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPIUH.

JHemoncmpayuu
1. Tlepemada mmITynbca IpU B3aUMOICHCTBUH

HabmoneHue u 00Cy»KIeHUE ¢ TOMOIIBIO MEAarora OMbITOB, IEMOHCTPUPYIOIIUX Mepeady UMITYJIbCa
MpU B3aUMOJICHCTBUU TeJ, 3aKOH COXpaHEHHS HMMITYyJIbca MPH a0COJIOTHO YNPYTOM H HEYNpPyroMm
B3aUMOJIEICTBUU TEI.

Habmonenne neMOHCTpaIiy Iearora CUTyalnii B OKpY’KalomieH )KU3HA C MCIIONB30BaHMEM 3aKOHA
COXpaHEHHMsI UMITyJIbCA.

PacnioznaBanne c omopoil Ha TEXHOJOTHYECKYIO KapTy NOJ PYKOBOJACTBOM TI€Narora siBJICHUS
PEaKTHBHOTO IBIOKEHUS B nipupoje u Texuauke (MC — Ouonorus).

IlpumeHeHne COBMECTHO € MENAaroroM 3aKOHAa COXPAaHEHMsS MMIIyJibca JUIsl pacyéra pe3yJibTaToB
B3aMMOJICHCTBHS TeN (Ha MpUMepax HEYIpyroro B3aMMOJACHCTBHS, YIPYTOro IEHTPAIbHOIO B3aUMO-
JIEUCTBUS IBYX OJMHAKOBBIX TEJI, OJHO U3 KOTOPBIX HETOJABUKHO).

Pemienne TUMOBBIX pacu€THBIX 3a1ad B 2—3 JIEHCTBUS C OMOPOH Ha alrOPUTM, NpPEIBAPHUTEIHHO
pa3o0paHHBIN COBMECTHO C TIEIAroTOM C MCIIOIb30BAaHIEM 3aKOHA COXPAaHCHHS UMITYIIbCA.
Omnpenenenne ¢ onopoi Ha TUAAKTHIECKUN MaTepruan paboThl CHIIBI YIIPYTOCTH MPH MOIBEME TPy3a
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TeI.

2. IIpeobpazoBaHus
B3aUMO/ICHCTBUH TEll.

3. CoxpaHeHue HMIyJbCa NPU HEYIPyroMm
B3aUMO/ICHCTBUH.

4. CoxpaHeHHE WMITyJbca TIpH aOCOJIOTHO
YIPYIOM B3aUMOJEICTBUM.

5. HaOmogeHne peakTHBHOTO JBH)KCHUS.

6. CoxpaHeHHWE MEXaHWYECKOW HHEPTruHl MpH
CBOOOHOM TaJICHUH.

7. CoxpaHeHHE MEXaHMYECKOM JHEpruu MpHu
JBHKCHUU TEJ1a IO HeﬁCTBHeM IMPY>KUHBI.

Jlabopamopmusie pabomol u onvimel.

1.0mpenenenue pabOTHl CHIIBI TPEHHUS TIPU
PaBHOMCPHOM JOBUXXCHUHU TEl1a 10
TOPHU30HTAIBHOHN MTOBEPXHOCTH.

2.0mpenenenne padOTHl CHIIBI YIIPYTOCTH TIPH
noabémMe rpy3a C MCIOJIb30BaHUEM
HETIO/IBM)KHOTO 1 TIO/IBUYKHOTO OJIOKOB.

3.M3ydeHne 3aKk0Ha COXpaHEHHs SHEPTUU.

OHEpruun npu

C MCTIOJIb30BAaHUEM HETOJBHKHOTO M MTOJBIKHOTO OJIOKOB.

H3MmepeHne COBMECTHO € IIEJaroroM MOLTHOCTH.

W3mepenne ¢ TOMOIIBIO Mearora NoTeHINATBLHON SHEPTHU YIPYTO 1e(OPMUPOBAHHON MPY>KHHBL.
I/I3MepeHI/Ie COBMCCTHO C II¢aaroroMm KHHETUYECKOM OHCPIUU TEJIa O JJIMHE TOPMO3HOT'O ITYTH.
HaOmronenne 3a 3KCIEpPUMEHTAJbHBIM CpPaBHEHHEM HM3MEHEHUS IOTEHIMAIBHOM W KMHETHYECKOH
SHEpruil Teya npu ABUKEHUHU 110 HAKJIIOHHOM MIIOCKOCTH.

Habmiogenne 3a 3KCIIEpUMEHTAIBHON HPOBEPKOM 3aKOHA COXPAHEHUS MEXaHMYECKOW IHEPTrHu MpHU
CBOOO/THOM TaJICHUH.

[IpumeHeHre Ha HAa4YaJbHOM YPOBHE, C ONOPOM Ha NUIAKTUYECKUM MaTepuan 3aKOHa COXpPaHEHMS
MEXaHUYECKOM SHepruu Amsl pacuéTa NOTEHIMAIbHON U KUHETUYECKON dHEpruii Tena.

Pemenne TUMOBBIX pacdyéTHBIX 3afad B 1—2 AEHCTBHS C OMOpPOH Ha aNrOPUTM, MPEIBAPUTEIBHO
pa3o0paHHBIl COBMECTHO C MEJaroroM C HCIOJIb30BAHHEM 3aKOHA COXPAHEHHs MEXaHHUYeCKOil
SHEpruu.

Paznen 9. Mexannueckue Kojie6aHus u BoJHBI (15 1)
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Mexannuyeckue
KoJiedanus (7 4)

KonebarenbHoe  nBikenune.  OCHOBHbIE
XapaKTepUCTUKU KoJIeOaHUIl: Mepuoa, 4acToTa,
amMIuiutyaa. Mamemamuyeckuii u nNPYICUHHBLIU

masmuuky.  Ilpespawenue — snepeuu  npu
KonebamenbHOM OBUICEHUU.
3aryxaomue KonebaHus. BbIHYXICHHBIC
KojeOanus. Pe3oHaHc.
Memoncmpayun’
1. Habmronenne  komebaHuii  Tea  MOX
HeﬁCTBHeM CHJIbI TSXKECCTU U CUJIbIL
YIIPYrOCTH.

2. Habmonenue konebaHuii Tpy3a Ha HUTH U
HA TIPYXKHUHE.

3. HabmoneHne BBIHYKIACHHBIX KOJeOaHWA U
pe3oHaHca.

Jabopamopmuvie pabomosl u onvimol.

1. Onmpenenenne  4YacTOTBI W TEepHOja
KoJIeOaHWH MAaTEeMaTH4YeCKOro MasiTHUKA.

2. OmpeneneHne  4YacTOTBI W TIEpHOAA
KoJNIeOaHWH NPYKUHHOTO MAasTHUKA (FUTH
JJMEKTPOHHAS IEMOHCTPAIIHS).

3. UccrenoBanne  3aBHCHMOCTH  II€pHOIa
KoJIeOaHUH TMOIBEIICHHOTO K HUTH Trpy3a
OT JUTUHBI HUTH.

4. UccnenoBanue  3aBHCHUMOCTH  IEpHOAa
KoJIeOAaHWH TPY>KUHHOTO MAasTHUKA OT

MacChl rpysa (vtn AIIEKTPOHHAS
JIEMOHCTPAIIHS ).
5. TIpoBepka HE3aBUCHUMOCTHU neproa

KoNebaHui rpy3a, MOABEHICHHOTO K HUTH,
OT Macchl rpy3a.
6. OMBITHI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTh

Habmonenne xosne6aHui mMox ACHCTBHEM CHJI TSXKECTH M YIPYTOCTH M OOHApy>KeHHE MpHU MOMOIIU
nejarora NogoOHBIX KoJieOaHUH B OKpYIKaIOLIeM MUpE.

AHanm3 COBMECTHO C IEAAaroroM Koje0aHWi Tpy3a Ha HUTH U Ha mpyxuHe. OmpeneneHue o
JITOPUTMY 9aCTOTHI KOJICOAHUI MaTEMaTUIECKOTO M MPYKMHHOTO MAsITHUKOB.

Habmonenne n 00bsicHEHHE ¢ TOMOIIBIO TIEAArora sIBJICHNs] pe30HaHCa.

HccnenoBanue ¢ omopoil Ha ajIrOpUTM, HPENBAPUTEIBHO Pa30OpaHHBIM COBMECTHO C IEIAarorom,
3aBUCHMOCTH NIepHO/i1a KOeOaHHid IOABEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH.

[IpoBepka ¢ oOmopod Ha TEXHOJIIOTHMYECKYIO KapTy IIOJ PYKOBOJACTBOM IleJarora HE3aBUCHMOCTH
nepuoJa KonebaHuil rpysa, OJBEIICHHOTO K JIEHTE, OT MacChl Ipy3a.

Habmronenune 1 00cyskaeHHe M0J PyKOBOJCTBOM I€Iarora ONbITOB, IEMOHCTPUPYIOLIMX 3aBHCUMOCTb
nepuozaa KoJaeOaHui MPy>KMHHOTO MasiTHUKA OT MacChl TPy3a 1 KECTKOCTH NPy KUHBIL.

[IpumeHeHne ¢ TOMOIIBIO TTEAAarora MaTeMaTHIECKOT0 U MPYKUHHOTO MasTHUKOB B Ka4eCTBE MOAENEH
JUISL OIIMCaHUS KOJIEOaHUH B OKPY’KaIOIIEM MHpe.

Pemenne THMOBBIX pacuy€THBIX 3amad B 1—2 NEWCTBHSA C OMOpPOH Ha alrOPHUTM, NPEIBAPHTEIHHO
pa300paHHBIN COBMECTHO C MENaroroM, CBSI3aHHBIX C BRIYMCIEHHEM WIIM OLEHKOM 4acTOThl (Ieproa)
KoJieOaHui

nepuoja KosieOaHui MIPY>KUHHOTO
MasATHUKa OT Macchl Ipy3a U KECTKOCTU
MPYKUHBI.
7. U3mepeHnue YCKOpEHHUS CBOOOTHOTO
MageHUs (wmm 3JIEKTPOHHAs
JIEMOHCTPAIIHS).
Mexanuveckne MexaHuueckue BOJIHBI. CpoiictBa | OOHapyKeHHE U aHAIK3 C TIOMOIIBIO MEarora BOJHOBBIX SBJICHUN B OKPYKAOIIEM MHUPE.
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BOJIHBI. 3BYK
(CR))

MEXaHUYECKUX BOJTH. IIpooonvubie u
nonepeunvie GONHbL. J[MUHA GOJIHbL U CKOPOCHb
eé pacnpocmpanenus.. Mexanuueckue 60nHbl 6
meépoom meie, celicmuyeckue onnvl (MC).
3ByK. [pomrxocms 368yKa U Gblcoma MOHA.
Ompaoicenue 368yxka. Mnghpaszeyx u yiompassyx.
JMemoncmpayuu’
1. PacmpocTtpanenue
MOTIEPEYHBIX BOJIH.
2. HabGmoneHne 3aBUCHMOCTH BBICOTHI 3BYyKa
OT YacTOTHL.
3. AKyCTHYecKHi pe30HaHC.

IPOAOJIBHBIX n

HaOmroneHne COBMECTHO C TI€aroroM paclpoCTPaHEHWs] HPOJOJIBHBIX M IONEPEYHbIX BOJNH (Ha
MOJIEJIN) U OOHApYyKEeHNE aHAJIOTMYHBIX BUIOB BOJIH B IPUPO/IE (3BYK, BOJSHbIC BOJIHBI).

Brruncienne B 1—2 mefCTBHS ¢ OMOpOH Ha aNTOPUTM, IPEABAPUTEIHHO pa300OpaHHBIA COBMECTHO C
MIearoroM JUIMHBI BOJIHBI U CKOPOCTH PACIIPOCTPAHESHHUS 3BYKOBBIX BOJIH.

HaOmonenne 3a 9SKCIEpHUMEHTANBHBIM ONPEACIEHHEM TPAaHUIl YacTOTHl CIBIIIMMBIX 3BYKOBBIX
KOJIeOaHHH.

HabGmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHMCIIE C HCIOIb30BAaHUEM MY3bIKaIbHBIX
HWHCTPYMEHTOB).

HabGmnronenne n 00bsICHEHHE ¢ IOMOIIIBIO TIEAarora siBJICHUs aKyCTHUECKOTO Pe30HaHCca.

YrteHue COBMECTHO C negaroroM OpUruHajJbHOT'O TCKCTa, HOCBHI_[IéHHOFO HCIOJIB30BaHUIO 3BYKa (I/I.]'II/I
yIBTPa3Byka) B TEXHHUKE (9XOJOKAaLMs, YJIbTPa3sByK B MEAWLIMHE U Jp.); BBHIIOJHEHHE 3aJaHUH
10 TEKCTY (CMBICTIOBOE YTCHHUE)

Paznea 10. DiieKTpoOMArHUTHOE 10JI€ M JIEKTPOMATHUTHBIE BOJIHBI (8 4)

DJIeKTPOMATHUT
Hoe 1oJjie

¥ 3JIEKTPOMArHu
THBIE BOJIHBI
@)

noJe.
BOJTHBL. Ceoticmesa
NEKMPOMASHUMHBIX 60JIH. Llxana
2NeKMpPOMACHUMHBIX ~ 607H.  Hcnonv3osanue
NEKMPOMASHUMHBIX 0JH OJil COMOBOU CEA3U.
OeKTpoMarHuTHas npupoa cBeTa.
Ckopoctb cBeTa. BonHoBBIE CBOICTBA CBETA.
Hemoncmpayuu’®
1. CBoiicTBa JIEKTPOMarHUTHBIX BOJH.
2. BonHOBBIE CBOHCTBA CBETA.
Jlabopamopmnsie pabomol u onvimel.
1.13yueHne CBOWCTB  3JIEKTPOMAarHUTHBIX
BOIIH C  TOMOIIBI0O  MOOWIBHOTO
tenedoHa.

DNEeKTPOMarHuTHOE
DNeKTpOMarHuTHEIE

ITocTpoeHre MPOCTHIX pacCyKIACHUH Ha OCHOBE IOATOTOBIICHHBIX BBIPAXKCHHI, 0OOCHOBBIBAOIIIX
B3aMMOCBSI3b 3JICKTPHUECKOTO U MArHUTHOTO TIOJEH.

HabmroneHune 3a sKCIepUMEHTATBHBIM H3yUYE€HHEM CBOWCTB 3JEKTPOMArHUTHBIX BOJIH (B TOM HHCIIE C
ITOMOIIIEI0 MOOMIIEHOTO TeNeOHa).

AHam3 ¢ TTOMOMIBIO ITEAarora PeHTTeHOBCKIX CHUMKOB YEIIOBEUECKOTO OpraHu3Ma.

AHanu3 COBMECTHO C TII€aroroM TEKCTOB, OIMUCBHIBAIOIIUX TMPOSBICHUS 3JIEKTPOMArHUTHOTO
M3ITYYCHUS B TIPUPOJIC: )KUBBIC OPTaHU3MBI, H3ITyYCHIS HEOCCHBIX TN (CMBICIIOBOC YTCHUE).
Pacrnio3naBanue u ananus Ppas3IMIHbIX HpI/IMeHeHI/Iﬁ QJICKTPOMArHUTHBIX BOJIH B TEXHUKE C OHOpOﬁ Ha
TEXHOJIOTHYECKYIO KapTy MO PYKOBOJICTBOM IEJarora.

Pemenne TUMOBBIX pacu€THBIX 3amad B 1—2 NEHCTBUS C OMOPOH Ha alrOpPUTM, NPEABAPHUTEIHHO
pa300paHHBIl COBMECTHO C MEAArOroM C MCIIOIb30BaHUEM (HOPMYJI IJIsi CKOPOCTH SICKTPOMATHUTHBIX
BOJTH, ITHHBI BOJIHBI 1 YaCTOTHI CBETA.
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Pa3znen 11. CBetoBble siBiaeHusn (15 1)

3aKoHBI
pacnpocTpaHeHH
s1 cBeTa (6 4)

JlyueBast mMonenb cBera. McroyHumku cBerta.
Ilpamonunetinoe  pacnpocmpanenue  ceema.
3ammenuss Connya u Jlynvr. OTpakeHUE CBETa.
Inockoe sepkano. 3axon ompadsicenus ceema.
[Ipenomnenue cBera. 3aKOH MPEIOMIICHHS
cBeta. [lonnoe enympentnee ompasiceHue ceema.
Hcnonvzosanue nonnozo 8Hympennezo
ompasicenus 8 ONMUYECKUX C8EeMOBOOAX.

Memoncmpayun’

1. [IpsiMonuHEitHOE pacIpoCTpaHEHUE CBETA.

2. OTpaxeHue cBeTa.

3. [MomyueHne W300paKCHUH B IIOCKOM,
BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. IIpenomieHue cBera.

5. OIITUYECKUHA CBETOBOI.

Jlabopamopnusie pabomut u onvimol.

1. UccnenoBanue 3aBUCHUMOCTH yria
OTpaXEHHMsI CBETOBOTO Jiyya OT Yyria
MajieHus.

2. V3yyeHne XapaKTEpHCTHK H300paKeHUs
MpeaMeTa B INIOCKOM 3epKaile.

3. UccnenoBanmue 3aBUCHMOCTH yria
MPEJIOMIICHUSI CBETOBOTO JIyda OT YIJia
MaICHUS Ha TPAHUIE «BO3ITYX—CTEKIION.

HabmoneHne OMBITOB, JEMOHCTPUPYIONIMX SBICHUEC NPSIMOJIMHEHHOIO PaCIpPOCTPAHCHUS CBETa
(BO3HHKHOBCHHE TEHH U MONYTCHH), W WX HWHTCPIPETANNS C HCIIOIH30BAHUEM IOHATHS CBETOBOTO
nyya.

OOBsACHCHUE U MOJCIMPOBAHUE TIOCIIC PACCYNKACHUS C MEJaroroM Mo CXeME COJTHEYHOTO M JIYHHOTO
3aTMCHUH.

HccnenoBanue ¢ OMopoit Ha TEXHOJIOTHYECKYIO KapTy MO PyKOBOJCTBOM Iearora 3aBUCMMOCTH yTiia
OTpaKEHHSI CBETOBOTO JyYa OT yTJIa MaCHHS.

W3ydenune ¢ mOMOIIBIO TIejarora CBOMCTB N300paKeHHS B TUIOCKOM 3epKajie.

Habmonenne u OOBSICHEHHE COBMECTHO C IIEJArOrOM OIBITOB II0 TIONYYCHHIO H300paKeHUH B
BOTHYTOM H BEIITYKJIOM 3¢pkaiiax. HaOmroeHrne u 0ObSICHEHHE MOCIE PacCyKIACHUS C TIEJaroroM 1o
CXEMEC OIIBITOB I10 HpeHOMHeHI/IIO CBCTa HaA rpaHHue pa3n14qu1x cpe,u, B TOM YHUCJIC OIIBITOB C IMTOJIHBIM
BHYTPEHHUM OTPAKECHUEM.

HccrnenoBanme mox pyKOBOJACTBOM IIE€Aarora 3aBUCHMOCTH yIJIa TIPENOMJICHHS OT YIJla MaJeHUs
CBETOBOTO JIyya Ha TPAHUIIE «BO3IyX—CTEKIION.

Pacno3naBanue ¢ MOMOIIBIO TIeHarora SIBICHUH OTpaKeHHsI M TPEIOMIICHUS CBETa B MOBCEIHEBHOM
KU3HU. AHAITN3 ¥ 00BSICHEHNE COBMECTHO C IIEJarOTOM SIBIICHUS] ONTHYECKOTO MUPaka.

Pewmenue TUNOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUSL C OMOPOH Ha alrOpUTM, NPEABAPUTEILHO
pa300paHHBI COBMECTHO C MIEIATOTOM C MCIIOJIb30BAaHHEM 3aKOHOB OTPaXCHUS U TPEIIOMIICHHS CBETA.

JIMH3BI
M ONITHYECKHE
npudopsl (6 1)

Jlurza. Xox myueit B mumH3e. Onmuueckasn

cucmema  (omoannapama, MUKDOCKONA U
meneckona (MC). [naz xax onmuueckas
cucmema. bnuzopyxocme u danenozopkocmes.
Memoncmpayun’

1. Xopx nyueii B coOuparolieii JnH3e.

2. Xop myuyel B paccerBaroei JIHH3e.

3. Ilony4yenne w300pakeHU C TTOMOIIBIO
JINH3.

4. IlpuHuun JIEUCTBUS
MHKPOCKOIIA ¥ TEJIECKOTIa.

5. Mogens rnaza.

Jabopamopuvie pabomosl u onvimol.

(oroammapara,

[lomyyerne mox KOHTPOJEM IIeJarora M300pakeHWH C MOMOIIBI0 COOMpAomed M paccemBaromeit
JIMH3.

OmnpeneneHre ¢ OMOPOH HA aITOPUTM pa3padOTaHHOTO COBMECTHO C TMEAaroroM (OKyCHOTO
PACCTOSIHUS ¥ ONTHYECKOMN CHIIBI COOUPAOIIECH JTIHH3HI.

AHanu3 COBMECTHO C TENAaroroM YyCTPONCTBA W MPHHIUIA JCUCTBUS HEKOTOPHIX ONTHYCCKHUX
npubopoB: GoToarnmnapara, MUKpockona, teneckona (MC — OHONOrHsl, aCTPOHOMHUSI).

AHanu3 ¢ Onopoil Ha TEXHOJIOTHYECKYIO KapTy O]l PyKOBOJICTBOM IIeJlarora siBlIeHUiH OJN30pYKOCTH U
JAITEHO30PKOCTH, IpuHIHIA AeicTBUI 09k0B (MC — Omomorus).
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1. I[Tony4yeHne w300pakeHUH € TOMOIIBIO
COOMPAIOIICH JIMH3BI.

2. Onpenenenne (OKYCHOTO PpACCTOSHHS |
ONTHUYECKOH CHJIBI COOMparomeil JIMH3BI
(MM BNIEKTPOHHAS IEMOHCTPAIIHSA).

Pa3o:kenne
0eJIoro cBeTa
B cniekTp (3 4)

Paznoocenue  benoco ceema 6 cnexkmp.
Onvimur Hotomona. Cnoogicenue cnekmpanbHuix
yeemoe. [ucnepcus ceema.
Hemoncmpayuu’
1. Paznoxenune 6enoro cBera B CIIEKTP.
2. [Tomyuenne Oenoro cBera IpU CIOKCHUU
CBETa pa3HbIX IIBETOB.

Jlabopamopmusie pabomosl u onvimel.

1. OnpITHl O pa3NoXKEHUI0 OeJIoro cBera B
CHEKTP.

2. OnBITH IO BOCHPUATHIO I[BETA MPEIMETOB
IpU WX HAONIONCHWM 4Yepe3 IIBETOBBIC
(UITBTPEL.

HabmtoneHue COBMECTHO € TI€AaroroM Io pa3IosKeHUIO OEJI0ro CBETa B CIIEKTP.

Habmionenune u o0bscHeHne Ha 6a30BOM ypOBHE IT0JT PyKOBOACTBOM II€J]arora OMBITOB 110 TOIY4YEeHUIO
0eJI0ro cBeTa IIPY CIIOKEHUU CBETA PA3HBIX IIBETOB.

[poBeneHne u 00BACHEHHE MO PYKOBOJICTBOM II€Iarora OIBITOB IT0 BOCIIPHATHIO LBETA MPEIAMETOB
TIpH UX HaOJIOIEHUH Yepe3 IIBETOBBIE (PIIIBTPHI (IIBETHBIC OYKH).

Pa3nen 12. KBanrtoBbie siBienust (17 u)

Hcnyckanue

Y NOTJIOLIECHHE
CBeTa aTOMOM
(44

Onvimol Pezepgpopoa v mnaneTapHasi MOJICITb
atoma. Mogens aroma bopa. Hcnyckanue u
noznowenue  cgema  amomom.  Keanmoi.
Jlunetivamoie cnekmpboi.

OOcyxieHHe ¢ MOMOIIBIO IIefarora Inead ombIToB Pesepdopaa IO HcCieOBaHUIO aTOMOB,
BBIIBIDKCHHE THUIIOTE3 O BO3MOXKHBIX PE3yJIbTaTax OMBITOB B 3aBUCHMOCTH OT IPEZIOJIAaracMoro
CTPOEHHSI aTOMOB, ()OPMYJIMPOBAHUE BBIBOJIOB U3 PE3yJIbTATOB OIBITOB.

OO6cyxneHne ¢ Omopoil Ha TEXHOJOTWYECKYI0 KapTy MOJ PyKOBOJCTBOM II€Aarora MpOTHBOPEUMI
TUTAHETAPHON MOJIENTN aTOMa M OCHOBAHUH AJIs THIIOTE3B! bopa o cTarmoHapHBIX OpOUTaX IIEKTPOHOB.
HaOmronenne coBMECTHO € MENaroroM CIUIOMIHBIX M JIMHEHYATBIX CIIEKTPOB M3IyUCHHS PasIMUHBIX
BemecTB. OOBACHEHHUE C OTOPOH HA AMAAKTHUECKUH MaTepHal JIMHEHYaThIX CIIEKTPOB N3ITyUCHHUSI.

Crpoenne
aTOMHOTO siApa
(6 1)

PagnoakTuBHOCTE. Aibpa-, bema- u eamma-
usnyuenusi.  CTpOGHHWE  aTOMHOTO  sjpa.
Hyxnounass mooens amomnozo siopa. Hzomonoi.
Paouoaxmusnvie npespawenus. Iepuoo
noaypacnaoa amomusix soep.

Hemoncmpayuu

1. CrieKTpbl U3IMy4EHHS U MTOTJIOMICHHSL.

2. CeKTpsl pa3IMIHBIX Ta30B.

3. CnekTp BoJopo/a.

OOcyXIeHne COBMECTHO C I1€/1IaroroM BO3MOXHBIX THITOTE3 O MOJIEIISIX CTPOCHHUS SIpa.

OmnpeneneHne Mo CXeMe ¢ MCHOIb30BaHUEM METOJMYECKOro MaTepHaja Mo PyKOBOJCTBOM II€Aarora
COCTaBa sifiep MO 3aJaHHbIM MAacCCOBBIM M 3apsI0BBIM YHCIIAM U IO TOJIOKEHUIO B MEPHOANYECKON
cucreme 31eMeHToB (MC — xumust).

AHanu3 ¢ onopoit Ha TEXHOJIOTHYECKYIO KapTy IO/ PyKOBOJCTBOM I€larora M3MEHEHUs COCTaBa sapa
U €r0 MOJIOKEHUS B IEPUOANYECKON CUCTEME TIPH P-paauoakTUBHOCTH (MC — Xumus).
HccrenoBanune ¢ MOMOIIBIO [EJArora TPEKOB =P-YacTHI] [0 TOTOBBIM (oTorpadusim.

Habmonerne 3a neMoHcCTparei paboThl H3MEPEHUsT PaIHaliOHHOTO (poHA C MOMOIIBI0 JO3UMETPa,
OLICHKA €r0 MHTEHCUBHOCTH.
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4. Habmronenune TpekoB B kamepe Bunbcona.

Jabopamopuvie pabomost u onvimol.

1. Habmooenue CcnaowmblX U JUHENYamulx
CREKMPO6 U3NY4eHUsL.

2. UccnenoBanue TPEKOB: Hn3MepeHue
SHEPTUH YACTHIBI 0 TOPMO3HOMY IIyTH
(mo ¢ororpadpmsam) (WM DIEKTPOHHAS
JIEMOHCTPAIIHS).

AHanu3 COBMECTHO C TNEJaroroM OWOJOTMYECKMX W3MEHEHHMH, MPOWCXOISIIMX MOJA JeHCTBHEM
panuoakTHBHBIX U3mydeHnii (MC — OGuonorus).

Habmronenne nemoHcTpalu 00 HMCHOJNB30BaHUE PAJMOAKTHBHBIX M3TydyeHHd B MemunuHe (MC —
Ouomnorus).

Snepuble
peaxkuuu (7 4)

SmepHble peakuuu. 3aKOHBI COXPAaHCHUS
3apsIOBOTO M MAaCCOBOTO YUCEI. DHepeus cesa3u
amomnvix  s0ep. Cea3p  maccvbl U IHEPIUU.
Peaxyuu cunmesa u denenusi adep. Ucmounuxu
anepeuu Coanya u 36€30 (MC).

Snepuas DHEPTeTHKA. Heticmsus
PAOUOAKIMUGHBIX — UBIYYeHUUl  HA  Jicusble
opeanusmsl (MC).

Hemoucmpayuu

1. Pabota CUYETYHKA MOHU3HPYIOIINAX

U3JIy4EHUHN.

2. Perucrpanmusi U3NYYCHUS TPUPOIHBIX
MHUHEPAJIOB U MPOAYKTOB.

Jlabopamopmusie pabomol u onvimel.

1. U3mepenne paauoakTuBHOro (onHa (HiIu
ANIEKTPOHHAS IEMOHCTPALHS).

Pemenne THMOBBIX pacuy€THBIX 3aha4 B 1—2 NEWCTBHS C OMOPOM Ha ajrOpPHUTM, NPEIBAPUTEIHHO
pa3o0paHHBIl COBMECTHO C TIEJaroroM C WCIIOJb30BAaHUEM 3aKOHOB COXpPAHEHHS MAacCOBBIX H
3apsiIOBBIX YHCENl Ha OIpe/elieHHe pe3yJIbTaToOB SACPHBIX PEaKLUi; aHalu3 BO3MOXKHOCTH WM
HEBO3MOXHOCTH SIZICPHOH PEaKIHu.

OreHKa ¢ TTOMOIIBIO MTEarora YHEPTUHU CBSI3H sIIIEp C HCIOIb30BaHNEM (OpMYITBl DUHIITEIHA.
OOcyxIieHne COBMECTHO C TEJaroroM IEePCHEeKTUB HCIIOJIb30BaHHS YIPABISEMOIO TEPMOSIECPHOIO
CHHTE3A.

OOcyXIeHre COBMECTHO C TIEJaroroM MPEUMYIIECTB M HKOJOTHYECKUX MpPOOIeM, CBSI3aHHBIX C
sinepHoit sHepretukoi (MC — skonorus).

IoBTOpHUTENBbHO-00001Ia101MIT MOAYJIB (9 4)

CucremaTtuzamus
1 00001IeHHE
NIPEIMETHOTO
COJIepKAHUS

1 OIIBITA
JIEATENBHOCTH,
IPHOOPETEHHOTO
[PU U3yYEHUU
BCETo Kypca
¢bu3ukn

O0001IeHHE CONEpKAHUS KAKIOrO U3
OCHOBHBIX pas3zenos Kypca ¢uznku:
MEXAaHUYCCKHE, TCIIOBBIC, JJICKTPOMArHUTHBIC,
KBAaHTOBBIC SIBJICHUSL.

Hayunblil MeTO IO3HAHMS U €r0 peaau3anus
B (DM3MUECKUX HCCIIECIOBaHMUSAX.

CBsI3b (M3MKH M COBPEMEHHBIX TEXHOJIOTHH B
obmactn mepenaun MHGOPMAIMH, >HEPTrETHKE,
TpaHCHOPTE

BreimosHeHne ¢ TOMOIIBEO — MEfarora  yYeOHBIX — 3aJaHUil, TPEOYIOIMX  JEMOHCTpAIUd
KOMIIETEHTHOCTEH,  XapaKTepU3YIOIIUX  €CTECTBEHHOHAy4YHYI0  TI'PaMOTHOCTb:  IPUMEHEHUS
MMOJIyYCHHBIX 3HAHWU IJIS HAyYHOrO OOBSICHEHHS (DU3UYCCKUX SIBICHHHA B OKPYIKAIOIICH MpHUpoOe
Y TIOBCETHEBHOM JKM3HU, a TAKXKE BBIBICHUS (PU3MUYCCKHUX OCHOB psijfia COBPEMEHHBIX TEXHOJIOTHIA;
MIPUMEHEHHUS OCBOCHHBIX JKCIIEPUMEHTAIBHBIX YMCHHH JJISI MCCIICAOBAHUS (DU3WUCCKUX SBICHHUN, B
TOM YHUCIIE U1l IPOBEPKU TMIIOTE3 U BBISIBICHUS 3aKOHOMEPHOCTEH.

Pewmienue TUNoOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUSL ¢ ONMOPOH Ha alrOpUTM, NPEABAPUTEIHHO
pa300paHHBI COBMECTHO C IIEAaroroM, B TOM YHCJIE MPEIIIOIarafolIuX UCIIONb30BaHie (U3NIeCKOi
MOJICJIA ¥ OCHOBAHHBIX Ha COJICPKAHUU PA3IMUHBIX Pa3/IeioB Kypca (pU3HKH.
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[Ipu pazpaboTke paboueld mporpaMMbl B TEMATHUYECKOM IUIAHMPOBAHWUU JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTHU
WCIIOJIb30BAHUS AJIEKTPOHHBIX (IIU(GPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBIAIOMIMXCA y4eOHO-METOIUYECKUMH MaTepuaiaMu
(MyTBTUMEIUIHBIE TPOTPAMMBI, JIEKTPOHHBIC YUSOHUKH U 3a/IaYHUKH, JJICKTPOHHBIE OMOINOTEKU, BUPTYaIbHBIE JIA0OPATOPHH,
UTPOBBIE MMPOTPAMMBI, KOJUIEKITUU MU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PCATH3YIOMINX AUIaKTHIecKue Bo3MoxkHOCcTH MKT,
COJIep>KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJATENLCTBY 00 00pa3oBaHuU.
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