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[HOACHUTEJIBHA A 3AIIMCKA

®enepanbHas padouas mporpaMma o pusuke A1 00yJaromuxcs ¢ 3a1eP>KKOU
ncuxudeckoro passutus (naiee — 3I1P) Ha ypoBHE ocHOBHOTO 001IeT0 00pa30BaHMS
MOJrOTOBJICHa Ha OcHOBe deeparabHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO
cTaHaapTa ocHoBHoro oouiero odpazoBanus (IIpukaz Munnpocsenienust Poccuum ot
31.05.2021 r. Ne 287) (mamee — PI'OC OOO), denepanbHOi ananTUPOBAHHOU
o0Opa3oBaTensHOM MPOrpaMMbl OCHOBHOTO OOITIETO 00pa30BaHUs JJIs1 O0YJAFOIIINXCS C
OTpaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbs (IIpuka3z Munnpocsemenus Poccun ot
24 Hosa6ps 2022 1. Ne 1025), ®enepanbHoil paboueil mporpaMMbl OCHOBHOTO OOIIIETO
obpazoBaHus Mo yuyeOHOMY mpeamery «Dusuka» (0a30BbIM ypoBeHb), KoHienmuu
npenojiaBanus yueOHoro mpenMera «dDuszmka» B 00pa3oBaTENbHBIX OpraHU3AIMIX
Poccuiickoit  ®epepanun, peanu3ylOIUX OCHOBHBIE  00IIE00pa30BaTENIbHbIE
nporpammbl, DenepanbHol  pabodeil mporpaMMbl  BOCHUTAHUS, C  Y4YETOM
pacipeesieHHbIX 0 KJIaccaM IMPOBEPSIEMbIX TpeOOBaHUM K pe3yJbTaTaM OCBOCHHSI
denepalbHON aIaNTUPOBAHHON 00Pa30BATENBHON MPOTPaMMBbl OCHOBHOTO OOIIEro
00pa3oBaHus JIJIs1 00YUYAIOIIUXCS C 33JIEPHKKON MICUXUYECKOTO PA3BUTHS.

O01mas xapakTepucTuka y4e0Horo npeaMmera « Puzuka»

VYuebuniii  mpeamer «®Puszukay  SABISETCS  CUCTEMOOOpa3yIOmMUM  JUIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, ITOCKONBKY (PU3MUECKHE 3aKOHBI MHPO3TaHUS
SBJISIFOTCST OCHOBOM  COZCp)KaHUS KypCOB XHUMHUH, Owojoruu, reorpaduu u
acTpoHoMuH. DuU3KMKa BOOPYXKAET OOYYAIONMIMXCS HAYYHBIM METOJIOM ITO3HAHWSI,
MTO3BOJISIONINM TTOJTy9aTh OOBEKTUBHBIC 3HAHKS 00 OKPYXKAIOIIEM MHUPE.

[IpeameTr MakcuManbHO HampaBieH Ha (OPMHUPOBaHHME WHTEpeca K
MPUPOJHOMY ¥ COIMAIBHOMY MHDPY, COBEPIICHCTBOBAaHHWE IO3HABATEIHLHOM
nestenbHocTH  oOyuaroruxcss ¢ 3[IP 3a cyeT OBMafeHUS MBICIUTCIBHBIMHU
omepanusMu CpaBHEHHUs, OO0OOIIEHHUs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATH
CBOE MHEHHE, (POPMUPOBAHNE BO3MOKHOCTEH COBMECTHOM JICITEIIBHOCTH.

N3yuyenune ¢Qusuku cnocoOCTByeT pa3Butuio y oOydawommxcs ¢ 3[IP
MIPOCTPAHCTBEHHOTO  BOOOpakeHUs, (PYHKIIMOHAIBHOW T'PAMOTHOCTH, YMCHHS
BOCIIPUHUMATh M KPUTHYECKH aHAJU3UPOBATh HHGOPMAIIIO, IMPEJACTABICHHYIO B
pasnu4HBIX (hopMax. 3HAYMMOCTD MPEAMETA IS PA3BUTHS )KU3HEHHON KOMITCTCHITUN
oOydJaronuxcsi  3aKJI0YaeTCs B  YCBOGHHWHM OCHOBBI  (PU3WYECKMX  3HAHWM,
HEOOXOJMMBIX JIJISl TIOBCETHCBHOW JKM3HU; HABBIKOB 3J0POBOTO M 0E30MMaCHOTO IS
YeJI0BEKa U OKPYIKAIOIIIEH ero cpembl o0pasa Ku3Hu; (HOPMUPOBAHUH SKOJIOTHUSCKON
KYJbTYPBI.

[Iporpamma oTpaxkaeT cojaepxkaHue oO0ydeHHUs mpeamery «Du3nuka» ¢ y4eTom
0coObIX 00pa3zoBaTeIbHbIX TOTpeOHOCTEN oOy4arontuxcs ¢ 3[1P. OBnaneHue 1aHHBIM
y4€OHBIM MPEMETOM TIPEICTABIIAECT ONPEACICHHYIO TPYAHOCTh I O0yYarOIIUXCS C
3[IP. D10 cCcBI3aHO C  OCOOCHHOCTSIMH  MBICIUTENLHOH  JIESITEILHOCTH,
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MEePUOINYECKUMH  KOJICOAHUSIMA  BHHMAHHS, MallbIM  O0OBEMOM  IMaMSTH,
HEJOCTAaTOYHOCTBIO OOWLIEro 3amaca 3HAHUW, MOHMW)XEHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHSI.

s mpeononeHuss TPyAHOCTEH B M3ydeHMHM ydeOHoro mnpenmera «Duszumkar
HeoOxonuMa  ajganTamuss o0beMa M XxapakTepa ydeOHOro marepuaia K
MO3HABATENLHBIM BO3MOXHOCTSIM JIAHHOM KaTeropuu OOydalolMXcsi, Y4eT HX
O0COOEHHOCTEW pa3BUTHUS: UCIOJIb30BAHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX H
MEXITPEIMETHBIX CBA3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOIro MaTepuania.

JlaHHass mporpaMMa KOHKPETU3UPYET COJIEpKaHHE TMPEIMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMHU OOpa30BATEIBHOIO CTaHAAPTa, PEKOMEHAYEMYIO
MOCJICIOBATEILHOCTh M3YUYCHUS PA3ACioB (U3UKHA C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX ~ CBSI3€M, JIOTMKM Y4ye€OHOro mpolecca, BO3PACTHBIX U
TICUXOJIOTUYECKNX OcoO0eHHOCTer oOyuatomuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHusi, ONMpeaesieT MUHUMAIbHBIA HAOOp OMBITOB, JEMOHCTPAIIUA,
MPOBOJIMMBIX ~ YYUTEJIEM B Kiacce, Ja0OpaTOPHBIX paldOT, BBIMOJHIEMBIX

00yJaIOIIMMHUCH.
MeTonudueckold OCHOBOM H3ydeHHsS Kypca «Du3nka» Ha YpPOBHE OCHOBHOIO
o011ero o0Opa3oBaHMsI SIBJISICTCS CHUCTEMHO-ICITCIbHOCTHBIN OJIXO/I,

o0ecneunBaloUi  JOCTUKEHUE JINYHOCTHBIX, METANpPEAMETHBIX W MPEAMETHBIX
oOpa3oBaTeNbHBIX  PE3YJIbTATOB IIOCPEICTBOM OpraHu3alyu AKTUBHOU
MMO3HABATEJIbHON AESATENBbHOCTH OO0YYalOLIUXCs, YTO OYEHb BAXKHO NPHU OOyYEeHUU
neren ¢ 3I1P, s KOTOPBIX XapaKTepHO CHUYKEHHE ITO3HABATEIIbHON AKTUBHOCTH.

Mecto yuyeOHOro npeamera « Pusnka» B y4eOHOM ILIaHE

B coorBerctBum ¢ denepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApTOM OCHOBHOI'O 0011ero oOpa3oBaHusi yueOHbIN npeamer «Du3nka» BXOIUT
B MpeaAMeTHYI0 00jacTh «EcTecTBeHHbIE HAayKW» W SBISETCS 00S3aTeNbHBIM IS
mzyuenus. Copaepkanue ydeOHoro mpeamera «®Du3nka», NPEACTABICHHOE B
®enepanbHOil paboueil mporpamme, coorBerctByer ®PI'OC OO0, dDenepanbHOit
oOpa3oBaTenbHOM MpOrpaMMe OCHOBHOTO 00miero oOpazoBanus, DenepaibHOM
aJanTUPOBAHHONW 00pa30BaTEIbHOM MpPOrpaMMe OCHOBHOTO OOIIero oOpa3oBaHUS
U1 00yYaromMXcsl € 3aJepXKKoil mcuxudeckoro pasputus. OOIliee 4YHUCIIO 4Yacos,
PEKOMEHJIOBAaHHBIX ISl M3ydeHus (pusuku Ha 6a3oBoM ypoBHE, — 238 yacoB: B 7
Kiacce — 68 yacoB (2 yaca B He/lelN0), B 8 kiacce — 68 yacoB (2 yaca B He/el0), B 9
kiacce — 102 yaca (3 yaca B HeAeNt0).

LleHHOCTHBIC OPHEHTHPBI COAEPKAHUA Y4eOHOr0 npeamera «Pu3nka»

Obwue yenu wW3ydeHHs ydeOHoOro mnpenmera «Du3uKa» MPENCTABICHBI B
denepanbHOM paboueii MporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.



OCHOBHOM TeIbI0 O0yUYCHHUSI ACTeH C 3aJCPKKON MCUXUYECKOTO Pa3BUTHSA HA
JTAHHOM TpPEJIMETE SBIJISCTCS: TOBBIIMICHHE COIMAIBLHOM aJanTaiuu JeTed uepes
npuMeHeHHe (GU3UYSCKUX 3HAHUN Ha MPaKTHKE.

Jns obyuarontuxcs ¢ 3I1P, Tak e, Kak U JJIT HOPMATUBHO PAa3BUBAIOIINXCS

CBEPCTHUKOB,  OCBAaMBAIOIIMX  OCHOBHYIO  OOpa30BaTeNbHYI0O  IPOrpammy,
JTOMHUHHPYIOIIEE 3HaUYE€HHE MTPUOOPETAIOT TaKUEe yeau, Kak:
. npuoOpeTeHre HuHTepeca M cTpemiieHus oOydatouuxcs ¢ 3[IP k

HAyIHOMY H3yUYCHHUIO TPHUPOIBI, PA3BUTHEC WX HHTCIUICKTYaJIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH;

. pa3BuTHE 0Aa30BBIX MPEICTABICHUN O HAYYHOM METOJAE MO3HAHUS U
(dhopMHEpOBaHUE UCCIIETOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
. dbopMupOBaHHME HAYYHOTO MHUPOBO33PEHUS, HA JOCTYITHOM IS

oOyuatomuxcs ¢ 3[IP ypoBHe, Kak pe3yibTrara H3ydeHHUss OCHOB CTPOCHUSI MaTEPUH U
(byH/1aMEHTAIbHBIX 3aKOHOB (DPU3UKHU;

. dbopMupoBaHuE MPEACTaBICHUN O poiu (UBUKU Ui PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX 1efieid 00ecIeunBaeTC sl pelieHueM CISAYIONNX 3a0ay.

. npuodpeTeHre 0a30BBIX 3HAHUM O JUCKPETHOM CTPOCHUHU BEILECTBA, O
MEXAHUYECKHUX, TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. npuoOpeTeHNe YMEHUN OMUCHIBATh U OOBSICHATH (PU3HMUECKHUE SBJICHUS C
MCIIOJIb30BAHUEM MOJYYEHHBIX 3HAaHUI U C OMOPOM Ha IUIaH/CXeEMY;

. OCBOEHME METOJIOB PEIICHHS NPOCTEUIINX pacu€THhIX 3adady C
MCIIOJIb30BaHUEM (PM3HUECKUX MOENIEH C OOPOM Ha aJITOPUTM;

. pa3BUTHE YMEHHM HAONIONAaTh NPHUPOAHBIE SIBIECHUS W BBIIOIHATH

OMBITHI, JabopaTopHble pabOTBl M  OKCIIEPUMEHTAIbHBIE HCCIEAOBAaHUS C
MCIIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB (ITOJT PYKOBOJICTBOM YUHUTES);

. OoCBOeHUE MPUEMOB PabOThI ¢ MHPpopMaIen GU3HNUECKOTO COACpKaHNUs,
BKJItOYash MH(OPMALIMIO O COBPEMEHHBIX JOCTHKEHMSIX (U3MKH, aHalIu3 U
OIICHHBaHUE WH(HOPMAIINH;

. 3HAKOMCTBO cO  chepamMu  TPO(PECCHOHAIBHONW  JCSITEIbHOCTH,
CBSI3aHHBIMM C (U3HUKOM, M COBPEMEHHBIMU TEXHOJIOTMSIMHM, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUECKON HayKH.

Ocob0enHocTH 0TOOpa M afanTaAlUM y4eOHOTr0o MaTepuaJia no gusmnke

OcHoBoit 00yueHus oOydJarommxcs v 3I1P Ha  TIpeaMeTax
€CTECTBEHHOHAYYHOTO ITUKJIA SIBJISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIHHBIX
omeparuii (aHaIM3, CHHTE3, CpaBHCHHE, O000OIIEHHE) Ha OCHOBE BBITOJIHEHUS
Pa3BUBAIOIINX YIIPAXHEHUH, (OPMUPOBAHUE TIPUEMOB YMCTBEHHON paOOTHI: aHATU3
WCXOJIHBIX JIaHHBIX, IUIAHUPOBAaHWE Marepuaja, OCYIICCTBICHUE ITOATAITHOTO M
UTOTOBOTO CaMOKOHTPOJIS, a TaKXe OCYIISCTBISACTCS JUKBUAAIMSA TIPOOCIOB B
3HAHMAX, 3aKPEIJICHUE N3YYCHHOTO MaTepraia, 0TpaboTKa alrOPUTMOB, TIOBTOPEHUE
MpoiiIeHHOTo. bosbIoe 3HaueHue MPUAACTCS YMEHHUIO paccKa3aTh O BBITOJTHCHHOU
paboTe C TPaBWIBHBIM YyIOTPEOJICHHEM COOTBETCTBYIOIICH TEPMHUHOJIOTHUU MU
COOJTIIO/ICHNEM JIOTHYECKUX CBsI3ell B mM3jaraeMoM matepuaiie. (s oOydarommxcs
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3[IP Ha ypoBHE OCHOBHOTrO OOIIEr0 OOpa30BaHUA TMO-TIPEKHEMY SBIISIOTCS
XapaKTepHbIMU: HENOCTATOYHBI YPOBEHb PA3BUTHS OTACIBHBIX ICUXUYECKUX
IpOLIECCOB (BOCTIPUATHS, BHHUMAHHUS, NMaMSTH, MBIIUICHUS), CHUXEHHBIM YpOBEHb
MHTEJUIEKTYaJIbHOTO Pa3BUTHs, HU3KUN YPOBEHb BBIMOJHEHUS YYEOHBIX 3a/laHUM,
HU3Kas ycnemHocTh oOyudeHus. I[losromy mnpu wusydennn ¢Gu3nkua Tpedyercs
1eJIeHaNpaBIeHHOE HHTEIIEKTyalbHOE pa3BuTre ooyyatomuxcs ¢ 3I1P, orBeyaroniee
UX OCOOCHHOCTSIM M BO3MOXXHOCTSAM. YueT ocoOeHHocTel oOydaromuxcs c¢ 3I1P
TpeOyeT, 4ToObl MPH H3YYEHHMH HOBOIO MaTepuana o0sA3aTeIbHO MPOUCXOIAMIIO
MHOTOKpPAaTHOE €ro IMOBTOPEHUE; PACIIMPEHHOE PACCMOTPEHHE TEM M BOIPOCOB,
PACKPBIBAIONINX CBSI3b (DM3HWKHU C KU3HBIO; aKTyalM3amus MEPBUYHOTO KU3HECHHOTO
OMbITa O0Y4ArOITUXCSL.

YcBOGHHE MPOTrpaMMHOIO Marepuana 1o (U3UKe BBI3BIBACT OOJbIINE
3arpynaHeHus y oOyuatomuxcsi ¢ 3[IP, mostomy Teopusi m3zydaercsi 6€3 BBIBOJOB
CIOXHBIX (opmys. 3amadyu, TpeOyIOIUe MPUMEHEHUS CIOKHBIX MaTeMaTHYeCKUX
BBIYMCICHUH # QOopMys, B OCOOCHHOCTH TakuX TeM, Kak «MexaHudeckoe
IBIDKEHUEY, «ApXUMEIOBAa CHIIa», «MexaHudyeckass SHEprus», «INEKTPUUYECKUE
ABIECHUS», «JIEKTPOMAarHUTHBIEC SIBJICHUS», PEIIAIOTCA B KIJIACCE C MOMOIIBIO
YUHUTEIS.

Oco0oe BHMMaHHE TPU HM3YyUYCHUU Kypca (U3HKU YyIENSeTCs MOCTAaHOBKE M
OpraHu3alliy SKCIEPUMEHTA, a TaKKe MPOBEJCHUIO (IPEUMYIIIECTBEHHO HA Ka)I0M
YpOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid (BO3MOXXHO C  HMCIOJIb30BAaHUEM
AIEKTPOHHOM JeMOHCTpanuu). HexkoTopblie TemMbl 0053aT€NIbHO JOJKHBI BKIIIOYATh
OTIOpHBIEC JTA0OpATOpPHBIE PabOTHI, KOTOPBHIE PA3BUBAIOT YMEHHUE TMOJb30BATHCA
MpOCTEHIIMMU NPUOOpaMU, aHATU3UPOBATH TOJYYEHHbIE JaHHbIE. B CBsI3U C
OCOOCHHOCTSIMU  TIOBEJIEHUS W JesITenbHOCTH  oOydaromuxcs ¢ 3IIP
(pacTOPMOXKEHHOCTh, HEOPTAHU30BAHHOCTh) MPEIYCMOTPEH CTPOKAUIIUNA KOHTPOJIb
3a cOOJII0/IEHUEM TIPABWIJI TEXHUKU O€30MaCHOCTH MPU TIPOBEICHUU JTA0OPATOPHBIX U
MPaKTUYECKUX PaboT.

bonbmoe BHuManue npu uzydennn Gusuku noapoctkamu ¢ 3I1P obparmaercs
Ha OBJIAJICHME UMM NPAKTUYECKUMU YMEHUSIMH M HaBblkaMu. [IpemycmarpuBaercs
YMEHBIIIEHUE 00bheMa TEOPETHUECKUX CBEJCHUM, BKIIOUEHUE OTICIBbHBIX TEM WIIH
IEJIbIX pPa3feioB B MaTepHayibl JUii O030pHOTO, O3HAKOMUTEIHHOTO WU
(dakynpTaTUBHOTO M3ydeHus. [IpeanaraeTcss ymeHbllieHHEe 00beMa MaTeMaTUYeCKUX
BBIYMCIICHUN 32 CUET YBEJIMUCHUSI KAUECTBEHHOTO OMUCAHUS SBJICHUHN U TIPOILIECCOB

JlocTaTOuHOE KOJIMYECTBO BPEMEHH OTBOJMUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PAaCKPBIBAIOIIUX CBA3b (PUBMKUA C JKU3HBbIO, C TEMH SBJICHUSIMH,
HaOJII0JICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHHI YUCHUKAM M3 UX )KU3HEHHOTO OTBITA.

MakcuManbHO  HCMOJB3YIOTCS ~ MEXKIPEIMETHbIE  CBS3M C  TaKUMHU
TUCLUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOyuarommecs c 3IIP
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJTHOTO M TOTO K€ Y4eOHOro marepuana B
pa3JIMYHBIX AaCHEKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUICHUH IIOJIyYEHHBIX 3HAaHMW W MNPAKTUYECKUX yMmeHuu. Ilo3Boiss
paccMaTpuBaTh OJWH U TOT >K€ Y4YEOHBIM MaTepual C Pa3HBIX TOYEK 3PECHHS,



MEXIIPEAMETHBIE CBSI3U  CIIOCOOCTBYIOT €ro JydIlleMy OCMBICIEHHUI0, OoJee
IPOYHOMY 3aKPETUICHUIO TIOJYYEHHbIX 3HAHUN U IPAKTUYECKUX YMEHHM.

IlpumepHble Buabl aesaTedabHOCTH oOy4darommuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bIMH  00pa30BaTeJIbHBIMH  TNOTPEOHOCTAMM M o0ecnmedyuBalOIIMeE
OCMBICJIEHHOE OCBOEHHE CO/IeP:KAaHUM 00pa30oBaHus Mo npeaMeTty «Dusuka»

[TpumepHas TemaTHUecKasi M1 TEPMUHOJIOTUYECKAsl JIEKCUKA MO Kypcy (pu3mku
cootBeTcTBYeT ®OIT OOO.

Conepxanue BUAOB AesTenbHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax ¢usuku
OTIpE/ICIISETCS UX OCOOBIMH 00pa30BaTEeNbHBIMU MOTPEOHOCTSIMU. [loMHMO mIKUPOKO
ucnoabzyembix B @OII OO0 o6mux a1 Bcex 00y4yaronuxcs BUJOB AESITEIbHOCTH
CJIEyeT YCUJIUTh BUJBI AESATEIbHOCTH, ClieUu(UYHBIE ISl JAaHHON KaTeropuu JEeTew,
o0ecreunBaroIIue OCMBICIIEHHOE OCBOCHUE COZEpKaHUs 00pa30BaHus MO MPEAMETY:
YCUJIEHUE MPEIMETHO-IIPAKTUUYECKON JEeATENIbHOCTH C aKTUBU3ALMEH CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepuayia ¢ ONOPOH Ha aNrOPUTM; IIOIIArOBOCThY» B U3yUEHUHU
MaTepuasa; HUCIOJIb30BaHUE JIOTIOJHUTEIBbHOW BU3YaJbHOHM OHOPBI  (CXEMBI,
ma0JIOHbl, OMOpPHBIE TAOJIMIIBI); PEYEBOM OTYET O TMPOIECCeE U Pe3yJbTare
JESTEIbHOCTH; BBINOJIHEHNE CIICIUATBHBIX 3aJaHUi, 00CCTIEUNBAIONINX KOPPEKIIUIO
peryianuu  yaeOHO-TT03HABATEIbHON JESITEIbHOCTH M KOHTPOJh COOCTBEHHOTO
pe3ynbTara.

Jns oOydarommxca ¢ 3IIP cymiecTBEHHBIM SIBIISIFOTCS MPUEMBI padOTHI C
JEKCHYECKUM MaTepuanioM To mpenmery. I[IpoBoauTcst creuuanbHas paboTa O
BBEJICHUIO B aKTHUBHBIN CIOBaph OOYYaIONMIMXCSI COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3yyaemble TEpMUHBI BBOJSATCS Ha IOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3YaJlbHAs MOAJIEPIKKA, AJITOPUTMBI pabOTHI C ONpEAEICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJlu3aluy TEPMUHOJIOTHUH.

B cBs3u ¢ ocoObiMu 00pa3oBaTebHBIMUA MOTPEOHOCTAMHU OOYYAIOIIMXCS C
3IIP, npu miaHupoBaHWU pPabOThl YYEHHKAa Ha YPOKE CIEAYeT NpUICPKUBATHCS
CJIEYIOIIUX MOMEHTOB:

1. Ilpm ompoce HeoOXOAMMO: JdaBaTh aAJITOPUTM OTBETAa; pa3peuniarhb
MOJIb30BATHCS MJIAHOM, COCTABIICHHBIM MPH TOJATOTOBKE JOMAITHETO 3aaHMsI; 1aBaTh
OoJplle BpEeMEHHM TOTOBUTHCA K OTBETY y JOCKH;, paspemarb JelaTh
peBapUTeNbHBIC 3aIMCH, TIOTB30BATHCS HATIISAHBIMU TTOCOOUSMHU.

2. Tlo BO3MOKHOCTHM 3a/JaBaThb OOYYAIOIIMMCS HABOISUIME U YTOUHSIOLINE
BOTIPOCHI, KOTOPBIE TOMOTYT MM TTOCJIEIOBATEILHO H3JI0KHUTh MaTepHall.

3. CucremaTruecku TpOBEPATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, s
CBOEBPEMEHHOTO OOHAPY>KEHUS MPOOETIOB B MPOIIEIIIEM MaTepurare.

4. B npouiecce U3y4yeHUs HOBOTO MaTepuaia BHUMaHUE YUEHHUKOB O0palaeTcs
Ha HanboJiee CIOXKHBIE pa3eibl u3ydaemont Tembl. HeoOxoammo dare oOpamiaThes K
HUM C  BOIPOCAaMH, BBIACHAIOIIMMU TOHMMaHHE Y4YyeOHOro MaTepuala,
CTUMYJIMPOBAThH BOIPOCHI MPU 3aTPYAHEHHUSIX B YCBOGHUH HOBOT'O MaTepuasa.



COHEPXAHUE YUYEGEHOI'O [TPEAMETA «®U3NKA»

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKIEr0 MUPA

du3ukKa — HayKa O Ipupoae. ABieHus npupoabl (MCl). PusnyecKue SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BelUYuHBL. W3mepeHue Quisnueckux BeluyuH. Q@usuyeckue
npu60pb12. Tlocpewnocms usmepenuti. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢usuka u qpyrue ecteCTBEHHbIE HAYKH H3y4aloT pupony. Ecmecmeenno-
HAyuHblll Memoo NO3HaHus: HaOnooenue, NOCMAHOBKA HAYYHO20 B0ONpoOCd,
BbIOBUIICEHIUE — 2UNome3, dKCNepuMeHm no npoeepke 2unomes, 00ObICHeHUe
Habarooaemoeo asienus. Onucanue QuzuiecKux sieHull ¢ HOMOWbIO Mooeell.

[IpenMet u MeTO bl (PU3UKH.

ﬂemomcmpauuu3

1. MexaHuueckre, TEIUIOBbIC, JJECKTPUUYECKHUE, MAarHUTHbIC, CBETOBBIC
SIBJICHHUS.

2. duszndeckue TpUOOPHI U MpolieIypa MPSMBIX U3MEPEHUN aHATIOTOBBIM H

U (POBBIM TPUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUS H3MEPUTEIILHOTO TMpudopa (UCHOJIb3Ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. VI3amepenne paccTosHUH.

3. U3mepenne 00bEMa )XUIKOCTHA U TBEPAOTO Tema

4. Onpeodenenue pazmepos Maivlx mei.

5. U3mepenne TtemmepaTypbl TpH IMOMOIIM JKHIKOCTHOTO TEpMOMETpa H
JaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanusi no nposepke eunomesvl. OAIbHOCMb NONEMA
WapuKa, nyweHHo20 20pUu30HmMaibHo, mem 0onvule, yem Oobule 8blcOma nycKa.

Pasznea 2. IlepBoHayaibHbIe CBeJICHUA 0 CTPOCHUM BelIeCTBA

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbL, ux pasmepuvl. Onvimol,
00Ka3zvlearowue OUCKpemnoe CmpoeHue 8euecmada.

JBmxkenne dactul BemecTBa. CBs3b CKOPOCTHM JABHWKEHHMS YacTHL[ C
TeMriepaTtypoil. bpoyHoBckoe nBwxkenue, auddysua. Bzaumoodeiucmeue uacmuy
geujecmsa. npumsdiceHue U OMmmaiKusaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObLIX
(kpucmannuueckux) men. Bzaumocesazv mexncoy ceoucmeamu 6ewecms 8 pPAa3HbIX

1 MC — seMeHTBI cofepkanus, BKIIOUAIONHME MEXIIPEIMETHBIE CBSA3H, KOTOPHIE OAPOGHEE PACKPHITE B
TEMATUICCKOM IIJIAHUPOBAHUU.

2 3)ICCB " JaJIe€ KypCruBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOAUTCA B OBHAKOMUTEIILHOM ILIAHE. Henaror
CaMOCTOSATENIFHO OTIpeeNsIeT 00beM H3y9aeMOoro MaTepHuaa.

% Bee JlemoncTparmu i JIabopaTopHbie paboThI, IPEICTABICHHBIE B COAEPKAHNM, JOIYCKAETCS (MOKHO) IPOBOIHTS,
HCTIONB3YSl HPOPMAITMOHHBIE U DJICKTPOHHBIE TEXHOJIOTHH (IIM(PPOBBIE 00pa30BaTEIbHEBIE PECYPCHI).
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azpe2amHuvlX COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHulx COCMOSHULL 800bIL.

ﬂemoncmpauuu4

1. HaGmroienre 6pOoyHOBCKOTO IBUKEHUSI.

2. Habmonenune nuddysuu.

3. Habnwooenue  aenenuil, 0O BACHATOUUXCS NPUMSIICeHUEeM unu
OMMANKUBAHUECM YACTNUY BEULECMBA.

Jlabopamopnwie pabomul u onvimoul

1. Oyenxa oOuamempa amoma memooomM pso08 (C UCHONAL30BAHUEM
Gomoepadghuii).

2. OnbITHI IO HAOTIOJCHUIO TEIIJIOBOTO PACITUPEHHMSI Ta30B.

3. OmpITel IO OOHAPYKEHUIO MEHUCTBHUSI CHJI MOJICKYJSIPHOTO TPUTSKCHUS
(21eKmpoHHan 0eMoHCmpauus).

Pa3nen 3. /IBuskeHue U B3aUMOAelCTBHE TeJl

Mexannueckoe nBWXKEHHE. PaBHOMEpHOE U HEPAaBHOMEpPHOE JBH)KCHHE.
Cxkopoctb. Cpeowsis ckopocmsv npu HepasHOMepHoM O8udiceHuu. Pacuér mytu u
BPEMEHU JABUKEHUS.

SBnenue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk NpuduHa
usMeHeHus ckopocmu o0eudxceHus men. Macca kak mepa uHepmHocmu mena.
[InotHocTe BemiecTBa. C@A3b NAOMHOCMU C KOAUYECNEOM MOJNEKYl 6 eOuHuye
00véMa sewecmsa.

Cuiia kaK XapakTepuCTHKa B3auMojeucTBus Ten. Cuna ynpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwio ounamomempa. SIBI€HUWE TATOTEHUSI U CUJA
TsokecT. Cuna msoicecmu Ha oOpyeux niaanemax (MC). Bec tena. HeBecoMocCTs.
CnoxeHue cujl, HapaBJIEHHBIX MO OAHOUN mpsmoil. PaBHoaeicTBytomas cui. Cuia
mpenus. Tperue ckoavocenus u mpernue noxos. Tpenue 6 npupooe u mexuuxe (MC).

ﬂemoucmpauuu3
HabGnronenue MexaHnueckoro IBMXKEHHS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBneHus: MHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU TEll.
CpaBHEeHUE Macc 10 B3aUMOACHCTBUIO TEI.

CrnoxeHue Cull, HalpaBJICHHBIX IO OJTHOU MPSMOM.

JIaﬁopamopubze pabomuel u onvimout

1. OnpeneneHre  CKOPOCTH  PAaBHOMEPHOTO  ABWXKEHHUS  (LIApUKa
B KUJIKOCTH, MOJEIU DJEKTPUUYECKOTO aBTOMOOWJIA MU T.1.) (2J1eKmpoHHAA
oemoHcmpauus).

SUAWNE

2. Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IapHKa I0
HAKJIOHHOM TIJIOCKOCTH.
3. OrnpeneneHue MIOTHOCTH TBEPOTO Tea.

4 -
31ech 1 ganee MPUBOAMUTCS PACIIUPEHHBIN MepedeHb J1ab0paTopHBIX paboT U OTIBITOB, U3 KOTOPOTO YUUTEINb JeNacT
BBIOOD 10 CBOEMY YCMOTPEHHUIO.



4. OnbIThI, TEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsKeHHs (nedopmaiun)
IPY>KUHBI OT IPUIIOKEHHOU CUJIBIL.

5. OnsIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOLINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHnne TBEPABIX TeJl, JKMAKOCTEH M ra30B

HaBnenue. Cnocobvl ymenvulenus u ysenuverus oOaenenus. [lasnenue easa.
3asucumocms Oasnenus eaza om o00véma, memnepamypwl. llepedaua Oasnenus
MEEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon llackans. Ilnesmamuueckue
Mawunsl. 3aBUCUMOCTh JTaBIICHUS JKUIKOCTH OT riryounsl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emnu u armocdepHoe AaBieHue. [Ipuuumst cyujecmeosanus
8030ywiHol obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproeo
oasnenus. 3a8ucumMocms ammocghepHo2o 0asieHus Om 8blCOMbl HAO YPOBHEM MODAL.
IIpubopul 0ns uzmepenus ammocgheprno2o 0asieHus.

eticmeue srcuoxocmu u 2aza Ha nocpyxHcéHHoe 8 Hux meso. BpITankuBaromas
(apxumenoBa) cuna. 3akor Apxumeoa. [Inasanue men. Bozoyxonnagarue.

Jemoncmpayuu
3aBUCUMOCTb JIaBJICHUSI Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHus KUAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mppaBnraeckunii mpecc.

[IposiBienue nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKHUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa ¥ TUIOTHOCTH YKUIKOCTH.

1. PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue maBaHus Tell: TUTABAaHUE WJTU MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEH Tella U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol

oukwbdrE

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMaA TOTPYKEHHOM
B JKMJKOCTb YaCTH TeJIa.

2. OnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEHCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOUIEN CHWJIBI, JEUCTBYIOLIEH Ha
TEJIO B KUIAKOCTH, OT MACCHI TeNa.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

NEUCTBYIONIEH Ha TEJI0 B KUIKOCTU, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
TeJIa U OT INIOTHOCTH JKUIKOCTH.

5. KoncrtpyupoBanue  apeomerpa  uWIM  KOHCTPYUPOBAHUE  JIOJKHU
U onpeaeieHue €€ rpy30I01bEMHOCTH.

Paznen 5. PaGora u MOIIHOCTB. JHeprus
Mexanudeckast pabota. MOITHOCTb.
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[IpocTthie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAS TUIOCKOCTh. [lpasuno
pasHosecusl pviuaza. Ilpumenenue npasuna pagnosecus pvluaea k 0a0ky. «3o10moe
npasunoy mexanuxu. KIIJI mpocTeix MexaHu3MoB. IIpocTbie MexaHU3MbI B OBITY W
TEXHUKE.

Mexanuueckas dHeprus. Kunemuueckas U NOMEHYUANbHASL  OHEPUSL.
lIpespawenue oonozco euda mexanuueckou SHepeuu 68 Opyeol. 3aKOH COXpaHEHUS
SHEPTrUU B MEXAHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

JaGopamopnvie paéomot u onvimot’

1. Omnpenenenre pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JBHKEHUU TeElla
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

2. UccnenoBanue ycnoBuil paBHOBECHUSI pblyara.

3. N3mepenne KII/ HAKJIOHHOM TLUIOCKOCTHU (21eKkmponnan
demoncmpayusi).

4, N3ydeHne 3akoHa COXpPaHEHUS MEXAHUYECKOW SHEPTUU (2/1eKMpPOHHAA
demoncmpayusi).

8 KJIACC

Pa3zgea 6. TerioBble ABJICHUS

OcHoBHble  NOJIOJCEHUS  MOJIEKYIAPHO-KUHEMUYeCKoU mMeopuu  CmpoeHusl
sewecmea. Macca u pazmepvr amomos u monexys. Onvimovl, noomeepicoaroujue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeopUul.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopgnoie mena. ObvscHenue ceolicms 2azos, HcuoKocme u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKou meopuu.
CmauuBaHue u KanuaiapHle aenenus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprus. Cnocobvl  uzmeHeHusi  GHYMpPEHHEU  OHepUL:
mennonepeoaia u cosepuienue pabomui. Buowi menionepeoadu:
Menjionpo8oOOHOCMb, KOHBEKYUS, U3IyYEHUE.

KonuuectBo Temnotel. Yoenvnas mennoémkocms gewecmea. Tennooomen u
menjiogoe pasHosgecue. Ypasuenue meniogozo baiauca.

IInasnenue u omseepoesanue Kpucmaiiuueckux ewjecms. Yoenonas menioma
naaenenus. Ilapoobpaszoseanue u xounoencayus. Hcenapenue (MC). Kunenwue.
Yoenvnasa mennoma napoobpaszosanus. 3asucumocmv memnepamypbi KUNEHusi om
ammocgepnozo oasnenus. Brasxcnocmo 6030yxa.

DHeprust TOINIMBa. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KII[] mennogoco Osucamers.
Tennosvle 0sucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawerus dHepeuu 8 menniogvix npoyeccax (MC).

Hemoncmpayuu
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Hab6nronenne 6pOyHOBCKOTO IBYKECHHSI.

Habmonenue nuddysumn.

HaGmoienne sSBICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.
HaGuroieHne TermIoBoro pacmpeHust TeJl.

V3meHeHre naBieHHS ra3a MpU W3MEHEHWH 00BhEMa M HarpeBaHUU WA
OXJTKICHUH.

akrwbdPE

6.  IIpaBuna usmepeHus TeMIepaTyphl.

1. Bue! Termonepenayn.

8.  OxnaxaeHue Npu COBEPUICHUH PabOTHI.

9.  HarpeBanue npu coBepiieHUd pabOThl BHEIITHUMHU CHUIIAMHU.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3INYHbIX BEIIECTB.

11. HaGmroaeHue KUTICHUS.

12. HabGnrogeHue MOCTOSHCTBA TEMITEpaTyphl MPH TIIaBICHUH.
13. Mogenu TeIIOBbIX ABUTATENIEH.

Jlabopamopnwie pabomul u onvimul

1. OnpITEl MO OOHAPYKEHUIO JEHCTBUS CHJI MOJICKYJISPHOTO IPHUTSKEHUS
(2/1eKMmpOHHAA 0eEMOHCIMPAUUSL).

2. OnpITHI 1O BRIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OnpITEl 110 HAOJIOACHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KHIKOCTEH H
TBEPABIX TEI.

4, OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

6. Ilposepka cunomesvl TUHEUHOU 3ABUCUMOCIU OJIUHbL CMOJIOUKA
AHCUOKOCMU 8 MePMOMeMPU1ecKol mpyoke om memnepamypol.

1. HaGntogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TerIonepeaayn U paboThl BHEITHUX CHJI.

8. HccnenoBanue siBIeHUS TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIOTHOW H
ropsityer BOJBI.

9. Onpeoenenue Koauvecmea menjiomsl, HOJYYEHHO20 B000U NpuU

MenioooMeHe ¢ HazpemviM MemauiudecKum YuruHOpOM.
10. HccnenoBanwue mpoiiecca UCTIapEeHHUS.
11. OmnpeneneHrie OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.
12.  Onpeoenerue yoenvbHoti meniomovl NaaGLeHUs 1b0d.

Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaumoneicTBue
3apsKEHHBIX TEI.

DnekTpudeckoe mojie. [lpunyun cynepnosuyuu d1eKmpuyeckux noseu (Ha
Ka4ecmeeHHOM YpOGHe).

Hocumenu snexmpuueckux 3apsoos. DnemMeHmapHulil 91eKMpudecKuti 3apso.
Cmpoenue  amoma. 1IpOBOIHMKM W  AWDJIEKTPUKU. 3aKOH  COXPaHEHUS
BJIEKTPUYECKOTO 3apsija.
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DNEeKTpUYEeCKUd TOK. Vcnosus cywecmeosanuss 31eKmpuyecko2o moxd.
HcTouHrKM TOCTOSIHHOTO TOoKa. JIeWCTBHS AJIEKTPUUECKOro TOKa (TEmIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUuecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota ©u MOIIHOCTH DJJIEKTPUUECKOrO0 TOKa. 3akon [[coyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUUECKOU dHepauu 6 Obimy.
Onextpuyeckas nenb. Cuna Toka. DiekTpuyeckoe HarpsbkeHue. ConpoTHUBIICHHE
IPOBOJHUKA. YOenbHoe conpomusneHue eewjecmaea. 3akoH OMa JiJisl ydacTKa IeTH.
[TocnenoBarenbHOE W MapajieibHOE COCAMHEHUE MPOBOAHUKOB. Kopomkoe
3amvikanue.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Maenumuoe none 3emau u e2o 3Hauenue Oaa dHcuzHu Ha 3emne. Onvim
Ipcmeoa. Maznumnoe none anekmpuiecko2o moxa. llpumenenue 3nekmpomacHumos
6 mexuuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
dnexmpoodsueamenb NOCMOAHHO20 MOKaA. Mcnonvzosanue snexmpoosucamenei 8
MeXHUYeCKUX yCmpoucmeax u Ha mpancnopme.

Onvimoer apades. HAsnenue snekmpomachumuou unoykyuu. Ilpasuno Jlenya.
Anexmpozenepamop. Cnocobwi NOJYYeHUs 9NEeKMPUYECKOLl SHepeUU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUHU.

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEl.
Y CTpONCTBO U AEHUCTBUE JIIEKTPOCKOIIA.
DIIeKTpoCcTaTUUEeCKast MHAYKIIHUS.

3aK0OH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

0. DAeKTpUYECKUH TOK B KUIKOCTH.

1. Ta30BbIil pa3ps.

2. VI3MepeHnue cuibl TOKa aMIIEPMETPOM.

13. H3mepeHue >IEKTPUIECKOTO HAMIPSHKEHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBICHUIA.

15. BsaumoneiicTBHE MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH pa3IeJICHUS TOJIFOCOB MarHNTA.

17. MopaenupoBaHUE€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmmwiT OpcTena.

19. MaruauTHOE noJie TOKa. DIEKTPOMArHur.

20. JleiicTBUE MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.

21. DneKkTpoaBUTATENb MOCTOSTHHOTO TOKA.

22. UccnenoBaHue SIBICHUS DJIEKTPOMArHUTHOW MHTYKIIUH.

23.  Omnbrtel @apanes.

24. 3aBUCHMOCTH HAaIpPaBJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

RFRROOONOOAWODNE
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25. DJeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie padomul u onvimul

1. OmnpeiTel MO HAOMIOACHUIO DIIEKTPU3AlMK TeJI WHAYKIHEH W TIpH
COMPUKOCHOBEHUH.

2.  HccrmenoBaHue JIEHCTBHUS JIIEKTPUYECKOTO TOJII HAa MPOBOAHHWKH |
TUDIIEKTPUKH.

3.  COopka u mpoBepka pabOThI MEKTPHUECKOH e MOCTOSHHOTO TOKA.

4,  VI3MepeHue U pEeryJIMpPOBAaHUEC CHJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPSHKCHHUS.

6.  Uccrnedosanue 3asucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCTOPA U HANPSICEHUS HA Pe3UCmope.

1. Onvimol, OeMoHCmpupylowue  3a8UCUMOCMb  JJIeKMPUUECKO20
conpomuenenus npoeoOHUKA OM e20 OJUHblL, NIOWA0U NONEPeyHO20 CedeHus U
mMamepuana.

8.  Ilposepxa npasuna crodceHuss HANPANCEHUU NPU NOCIEO08AMENbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa npasuna 0ns cuibl MOKA NpU NAPATIIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Omnpenenenne paboOThI IEKTPUISCKOTO TOKA, HIYIIET0 Yepe3 pe3ucTop.

11. OmpexneneHre MOUTHOCTH DJJIEKTPUUECKOTO TOKa, BBIIEISIEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEW.

13.  Onpeoenenue KIIJ[ nacpesamensi.

14. HccnenoBaHWe MAarHUTHOTO B3aMMOICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. H3ydyeHme MarHMTHOTO TIOJS TIOCTOSHHBIX MAarHUTOB TIPU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue NEeWCTBHS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnpITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIBI B3aUMOJCHCTBUS
KaTYIIKA C TOKOM M MarHuTa OT CHJIBI TOKa M HAIpPaBIICHUS TOKA B KaTYIIKE.

18. H3yyenue AecTBUS MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

19. Koucmpyuposanue u uzyuenue pabomuol 31eKmMpoO8UaAMeis.

20. Usmepenwne KII]] anekTpoaBurareibHON yCTAHOBKH.

21. OmnpITBI 1O WCCICIOBAHUIO SIBJICHHUS JJICKTPOMAarHUTHOW WHIYKITUU:
MCCJICI0BAaHNE N3MEHEHN 3HAUYCHUS U HAIIPABJICHUS WHIYKITMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBukeHue. MarepuanbHasg Touyka. (Cucrema  OTCYETA.
OTHOCHUTENIBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE MNpPAMOJIMHENHOE
nBvkeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIss U MCHOBEHHAs
CKOpOCMb Mena npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npamoaunetinoe o0sudicenue. CBOOOAHOE
naaeuue. Onvimot [ anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensroe ycKopeHue.

ITepsbiii 3akoH Hbrorona. Bropoii 3akoH Herorona. Tperuii 3akoH HbroToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUs NOKosl, Opyaue Uuobl MpPeHUsL.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHEe CBOOOIHOTO
nanenust. [euoscenue nianem eoxpye Coanya (MC). Ilepsas kocmuyeckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue mMaTepHallbHOW TOYKU. AOconiomuo meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpeniéHHou ocblo epaujeruss. MOMeHT cuitbl. Llenmp msascecmu.

Nmnynsc Tena. Mzmenenue umnynvca. Mmnynvce cunvi. 3aKOH COXpaHEHUS
umnyibsca. PeakruBnoe asmxkenue (MC).

Mexanudeckass pabora M MOIIHOCTh. PabGorta cun TskecTu, ympyeocmu,
mpenus. Ceazv 3Hepeuu u pabomsi. lloTeHIIMAIbHAS YHEPTUS TeJa, MOAHATOTO HaJ
MMOBEPXHOCTBIO 3eMJIH. [lomenyuanvras snepaus cocamou npyxcunsvl. Kunernueckas
sHeprusi. Teopema o Kunmemuueckou sHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPTHUH.

Jemoncmpayuu

1. Habnrogenne MexXaHM4eCcKOTO JBUYKEHHUS Tella OTHOCHTEIbHO Pa3HbIX
TEJI OTCUETA.

2. CpaBHeHre IyTed W TPACKTOPUM JABWKEHHS OJHOTO M TOTO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.

4. HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

5. HaGnronenue nBuKeHUS Tela Mo OKPYKHOCTH.

6. HaGmtonenne MexaHMYeCKUX SIBJICHHUM, NPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBH)XEHUM OTHOCUTEIBHO
KaOuHeTa PU3MKH.

1. 3aBUCUMOCTbh YCKOPEHHU Teja OT MAcChl TeJla U JEHCTBYIOLIEH Ha HETO
CHJIBI.

8 Ha6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUH TEIT.

0. N3meHenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. TIlepemaua ummysbca MpU B3aUMOJACHCTBUU TEJL.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

12. CoxpaHeHue UMITYJIbCa IPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyJIbCa TP A0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBH)KCHUSI.

15. CoxpaHeHrne MEXaHUYECKOW YHEPTUHU TIPU CBOOOTHOM I1aJICHUU.

16. CoxpaHeHne MEXaHWYECKOW DHEPruu TMpU JABUKCHUU Tela T0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol
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1.  Koucmpyupoeanue mpakma 075 pazeona u OaIbHetuleco0 pagHOMEPHO2O
OBUIICEHUS WLAPUKA UTIU METIeHCKU.

2. OrnpeneneHre CpelHEW CKOPOCTU CKOJIBXKEHUS OpycKa WA JBUIKCHHUS
[IapyrKa 1Mo HaKJIOHHOU IIOCKOCTH.

3. OrnpeneneHrue yCKOpEHHsI Tela NPH PaBHOYCKOPEHHOM JBIDKCHHH IIO
HAKJIOHHOM INIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauyallbHOM CKOPOCTH.

5. Ilposepra eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYANIbHOU CKopocmu nymu OMHOCANMCA  KakK pﬂd HEUEMHbIX Yucenr, mo
coomeemcmeyrowue nPpoMeNCYmKu 6peMeEru 00UHAKOBDL.

6. HccnegoBaHme 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKECHHSI OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

1. Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

8.  Ompenenenue xECTKOCTU MPY>KUHBI.

9.  Ompenenennie pabOThl CHIJIbI TPEHUS MIPU PABHOMEPHOM JIBIXKEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Ormpenenenue pabOThl CUJIBI  YOPYTOCTH TMpU  TOIBEME Tpy3a
C UCIOJIb30BaHUEM HEMOJIBHKHOTO U MOABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarenbHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUMU: MEepUO,
4acToTa, aMIUIATya. Mamemamuueckuu u npysxcunHwviu masmuuxu. llpespawenue
9HepeUuU npu Ko1ebamenrbHOM O8UNCEHUU.

3aryxatomue konedanus. BeiHyX)aeHHbIe KoaeOaHus. Pe3oHaHc.

Mexanudeckue BoiHBL. CBOWCTBA MEXaHUYECKUX BOJIH. [Ipodonvubie u
nonepeynvie 8oaHbl. [[MUHa 0IHbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxkocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpazeyk u
VILMPA3EYK.

Jemoncmpayuu

1. HaOmronenne xoseOaHUM Ten MOJ NEWCTBUEM CHIIBI TSKECTH M CHJIBI
YIPYTOCTH.

2. Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HaOmnronenue BeIHYXICHHBIX KOJIEOAHUM U pe30HaHCA.

4, PacnipocTpanenne Mpo10bHBIX U TIOTIEPEYHBIX BOJIH.

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimoul

1. Onpenenenrne YacToThl M TepuUofa KOJICOAHWM MaTEMaTHYECKOTO
MasiITHUKA.
2. Omnpenenenre 4acCTOTHl U TEpHOJa KOJeOaHW MPYKMHHOTO MasiTHUKA

(2/1eKmpoOHHAA 0eMOHCMPAYUsL).
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3. HccnenoBanne 3aBUCHMOCTH TiEpHOJa KOJICOAHWN TIOJBEIICHHOTO K
HUTH TPy3a OT JIJIUHBI HUTH.

4, HccnenoBanne 3aBUCUMOCTH — IlepuojAa  KoJI€OaHUN  IPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a (2/1eKmMpPOHHAA 0EMOHCMPAUUSL).

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OnpITel, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh TEpHOJia  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTHU MPY>KUHBI.

1. N3mepenne  yckopeHHS  CBOOOJHOTO  TAACHUS  (271eKMPOHHAsA
demoncmpayusi).

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMAarHUTHOE  TOJIe.  DJEKTPOMArHUTHBIC  BOJIHBL. Cesoticmsa
anekmpomacHumuolx 68oaH. Illxana snekmpomacHumuwvlx 6oan. HMcnonv3osanue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOUL CEA3U.

DnekTpoMarHuTHas mnpupoja cBeta. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa

CBETA.
Jemoncmpayuu
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
JaGopamopnvie pabomot u onvimot”
1. N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMJIBHOTO
tenedona.

Pa3nen 11. CBeToBbBIE SIBJIEHUS

JlydeBast Mosienb cBeTa. Mictounuku cBeta. [Ipsamonunetinoe pacnpocmpaneHue
ceema. 3ammenusi Coanya u Jlynvi. OTpaxeHue cBeta. [lnockoe 3epkano. 3axKoH
OMPad0CeHUs: ceema.

[IpenomiieHue cBeTa. 3aKOH MpeloMyieHUsI cBeta. [lonHoe 6HympenHee
ompadxcerue ceema. Hcnonvzosanue NOAHO20 BHYMPEHHE20 OMPAdICeHUs 8
ONMUYECKUX C8EMOBOOAX.

Jlunza. Xonm nyuedr B nmH3e. Onmuueckas cucmema gomoannapama,
mukpockona u meaeckona (MC). I'naz kak onmuuecxkas cucmema. bauzopykocms u
O0AIbHO30PKOCb.

Paznooicenue 6enoco ceema 6 cnexmp. Onwvimot Hotomona. Cnoowcenue
CNEeKmMPAlIbHbIX YBEMmOs.

Hemoncmpauuu
[IpssiMosMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontudeckuii CBETOBO/I.

Xon iaydeit B coOuparoiiei JInH3e.

XoJ1 Ty4el B pacCEUBAIOIIECH JIMH3E.
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8.  Ilomyuenue n3o0paskeHUI C MOMOILBIO JTHH3.

9 [Ipunuun aeiictBus oToanmnapara, MUKPOCKOIA U TEJIECKOIA.
10. Mogens riuasa.

11. Pasnmoxenue Georo cBeTa B CIIEKTP.

12. Tlonydenue 6enoro cBETa MPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie padomul u onvimul

1. HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHHS CBETOBOTO JIyda OT yIJia
MaJICHUS.

2. N3yuenne xapakTepUCTUK N300paXKEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCHMOCTH YIJIa TIPEIOMJICHUS CBETOBOTO Jiyda OT
yTriia maJeHus Ha TPAHUIIE «BO3AYX—CTEKIIO.

4.  TlonmyuyeHue n300pakeHHI C MOMOILBIO COOMPAIOLIEH JTHH3BI.

S. Onpenenenue  (HOKYCHOTO  pacCTOSIHUSL W ONTHYECKOM  CHIIBI
cobuparoniei JUH3bI (21eKMPOHHAA 0EMOHCIPAYUUL).

6. OnpITel O Pa3lOKEHHIO 0€eJoro cBeTa B CICKTP (21eKmpoHHAA
demoncmpayusi).

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB MPHU WX HAOIIOACHUU Yepe3

[IBETOBbIE (DUIIBTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUSA

Onvimsl Pezepgpopoa u mnaHerapHas Mojeib atoma. Mojens atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznyuenus. CTpOCHHE aTOMHOTO
anpa. Hyknounas moodenb amomuozo adpa. Hzomonwvl. Paouoaxmuenvie
npespawerus. llepuoo nonrypacnada amomHuix soep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCCOBOIO 4YHUCEI.
Peaxyuu cunmesa u oenenus si0ep. Mcmounuxu suepeuu Connya u 36é30 (MC).

Anepnas sHepreTuka. Jleiicmeus paouoaKkmueHblX U3MYYEeHUll HAd JHCUBble
opeanuzmol (MC).

Jemoncmpayuu

1. CrexTpbl U3ITy4EeHHS U TTOTJIONICHUSI.

2. CrexTpbl pa3IMvyHbIX Ta30B.

3. Cnektp BogOpO/A.

4. Habnronenue tpexoB B kaMmepe Busbcona.

5.  Pabora cuéTurka HOHU3UPYIOLIUX U3TYyUYEHUN.

6.  Perucrparus uznmydeHus MPUPOIHBIX MHHEPATIOB M MPOTYKTOB.

Jlabopamopnsie pabomel u onvimot

1.  Habnawooenue cniowHbix u TUHEUYAmMbIX CHEKMPOB UTYUEeHUsL.

2.  HccnepnoBaHue TpeKOB: M3MEPEHHUE SHEPTHHM YACTHIIBI TI0O TOPMO3HOMY
myTH (110 dhoTorpadusim) (2,1eKmpoHHA 0eMOHCHPAUU).

3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).
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IToBTOPUTEIBLHO-0000 1AM MOYIb

[ToBTOpHUTENBEHO-000011AI0IMI MOAY/Ib IPEIHA3HAYEH JJI1 CUCTEMAaTU3aluu U
0000IIEHUST MPEIMETHOIO COJEP)KAHUSA U OMNbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
IPU U3Y4YEHHUH BCETO Kypca (PU3UKH.

[Ipy M3y4eHUM NAHHOIO MOIYJIA PEaTU3yIOTCd M CHUCTEMATU3UPYIOTCS BHJIbI
JESITEIbBHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTH)KEHHE NPEIMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yJapTaToB  oOyueHus,  (opMupyercs
€CTECTBEHHO-HAYyYHAs! TI'PAMOTHOCTb. OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHHUAMH OOBACHATH (pu3nueckue
ABJICHUSA, TIPUMEHAA T[OJy4EHHbIE 3HAHUA, pemarb 3aJa4d, B TOM YHCIIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealln3yercs 3a
CYET TOTr0, YTO yYAIIMECS BBITOIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHMM paclo3HaBaTh M HAy4YHO OOBACHATH
¢bu3nueckue BJICHUS B OKPYXaIOLIe MPUpoie U TOBCETHEBHON XKU3HU;

" JICIIOJIB30BAaTh 0]l PyKOBOACTBOM II€1arora Hay4Hble METObI UCCIIEIOBAHN
¢u3nueckux SABIEHUN, B TOM UYHUCJIE M MPOBEPKU TUNOTE3 U MOIyYEHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C ONOPON Ha AUIAKTUYECKUH MaTepuall Mocjie OOCYXKIEHHUS C
[IEIarOrOM  Hay4yHblE OCHOBBI HamOOJIe€e BaXKHBIX JOCTHKEHMHA COBPEMEHHBIX
TEXHOJIOTUHM, HallpUMEp, IMPAKTUYECKOTO MCIIOJIB30BAHUSA PA3JIMYHBIX MCTOYHHKOB
DHEPrMM Ha OCHOBE 3aKOHA IPEBPALICHHUS M COXPAHEHUs BCEX HM3BECTHBIX BHUJOB
DHEPIUHU.

Kaxnmas w3 TeM [OaHHOrO pasfena BKIIOYAECT  OKCIIEPUMEHTAIBHOE
uccieoBaHre O0O0OIAIOIIEr0 XapakTepa Ha YCMOTPEHUE Meaarora M Mpu €ro
nmoMou. Pasmen 3aBepmiaercss NPOBENCHUEM JIUArHOCTUYECKOW M OLIEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.

IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B uenom pesynbrarsl ocBoeHusi oOyuatomumucs ¢ 3[1P ygebHoro mpeamera
«Dusuka» JOKHBI COBNAAaTh ¢ pesyiabTatamMu denepanbHol paboueit mporpaMmsl
OCHOBHOTO 00111eT0 00pa30BaHuUs.

HaunGornee 3HaUuNMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbTaTe nzydenus GpuU3MKA Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs y
obOyuarorierocsi ¢ 311P 6yayt chopmupoBanbl Ciaeayronue TUIYHOCTHBIE PE3yIbTaThI
B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:
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IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(hbU3nUeCcKo HAYKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(PUZUKOB,;

2) rpa’kJaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN
bu3uKy;

OCO3HAaHWE BAXHOCTH MOPATBbHO-3TUYECKUX MPUHLHUIOB B JIE€ATEIHHOCTH
YYEHOTIO;

3) 3CTETUYECKOTr0 BOCIIUTAHHS:

BOCTIPUATHE SCTETUUYECKUX KadecTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) LEHHOCTU HAyYHOI'O MTO3HAHUS:

OCO3HAHHWE IIEHHOCTH (PU3NYECKOW HAayKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUpPA, OCHOBBI PAa3BUTHUS TEXHOJIOTHHM, Ba)KHEWIIEH COCTaBISIONICH
KYJbTYpHI;

pa3BUTHE HAy4YHOM JHO0O3HATEIBLHOCTH, MHTEpEca K UCCIEeN0BATEIbCKON
NeSITeTbHOCTH;

5) dbopmupoBaHUs KyJIbTYpPbI 3I0POBbSI K SMOIIMOHAIBHOTO OJaronoIyqus:

OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpa3a KH3HM B COBPEMEHHOM
TEXHOJOTHYECKOM MHUPE, BAXKHOCTH MPaBUI O€30MaCHOTO MOBEACHHS Ha TPAHCIIOPTE,
HA JIOpOrax, C 3JEKTPUUECKUM U TEIUIOBBIM 000pYAOBaHNEM B JOMAITHHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa peieKCHU, MPU3HAHKE CBOETO MpaBa Ha OIMIHUOKY
¥ TaKOTO K€ TIpaBa y IPyroro 4eIoBeKa;

6) TPyA0BOTO BOCITUTAHMUS:

7) aKTUBHOE ydYacTHE B PEIICHUM NPAKTUYCCKUX 3aaad (B paMKaX CEMbH,
oOpa3oBaTenpHON  OpraHW3allid,  HACEJICHHOTO0  IMYyHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW M COIMAJIbHOW HAIMpaBICHHOCTH, TPEOYIONIMX B TOM YHCIE H
(bU3NYeCKuX 3HAHUM;

MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOodecCuii, CBSI3aHHBIX ¢ (DU3UKOM;

8) PKOJIOTHUYECKOT0 BOCIIUTAHUS:

OpUEHTAallMd Ha TMpPUMEHEHHUE (PU3MYECKUX 3HAHUM [JIS pPEIIeHUs 3aJad B
00JIaCTH OKpYXalolel Cpebl, MIIaHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOMXHBIX
MOCIIEACTBHUM JJIsI OKPY KAIOIIEH Cpeibl;

OCO3HaHWE TJI00ATBHOTO XapakTepa JKOJOTUYECKUX MpoOJeM W MyTeH HX
pEIICHMUS;

9) amanTanuu K N3MEHSIOIIUMCS YCIIOBHSIM COITMAIBHON M IPUPOJTHOMN CPEIbl:

MOTPEOHOCTh BO B3aUMOJCHCTBHUU TIPH  BBITTOJIHCHHHM HCCIICIOBAHUNA H
MIPOEKTOB (PM3HUECKON HAITPABJICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSM JIPYTHX;

MOBBINICHUE YPOBHS CBOCM  KOMIIETEHTHOCTH  4Y€pe3  MPAKTUYECKYIO
JeSITETHHOCTD;

NOTpeOHOCTh B (DOPMHPOBAHUU HOBBIX 3HAHUH, B TOM uucie GOpMYIUPOBAThH
U], TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSIX;
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OCO3HaHMe Je(hUIUTOB COOCTBEHHBIX 3HAHMM W KOMIETEHTHOCTEH B 001acTH
(1566371978

TUTAHUPOBAHKUE CBOETO PAa3BUTHSI B MPUOOPETCHUN HOBBIX (PH3UUECKUX 3HAHUM;

CTpEMJICHHE aHAJM3UPOBATh W BBISABIIATH B3AUMOCBSI3U MPHUPOJBI, 00IIEeCTBa U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIB30BaHUEM (PU3NICCKUX 3HAHUM;

OIICHKA CBOMX JEUCTBUH ¢ Yy4€TOM BIHMSHHS Ha OKPYKAIOIIYyI Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TIOCIICICTBUH.

METANIPEAMETHBIE PE3YJIBTATBI

Osnadenue yHusepcanbHblMu y4eOHbIMU NOZHABAM EIbHBIMU OClICHEUAMU:

1) 6a30BBIC JIOTUYECKUE ICHUCTBUSA:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIM NPHU3HAK KIACCHU(PUKAIIMK, OCHOBAHMS IS
000011IeHNS U CPAaBHEHHS;

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBAEMBIX (aKTax,
JTAHHBIX ¥ HAOJFOICHHSIX, OTHOCAIINXCS K (DU3NICCKUM SIBIICHHSIM;

BBEISIBIIATh TPUYUHHO-CJICICTBECHHBIC CBS3M TPH  HM3YYCHHH (DU3UICCKUX
SBJICHMA W TIPOIIECCOB, MPOBOJUTH BBIBOJBI C HCIOJIH30BAHUEM JICTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (DHU3MUCCKUX
BEJIMYUH, PU HEOOXOAUMOCTHU TO/I PYKOBOJICTBOM YUHTEIA;

BBIOMpATh Croco0 pemieHus y4yeOHOW ¢u3uuecko 3amaund (CpaBHEHHUE
HECKOJIBKMX BAapUaHTOB pEIIeHUs, BbIOOp HambOoJIee MOAXOMAAIIEr0 C YYETOM
CaMOCTOSTENbHO BBIICTICHHBIX KPUTEPUEB) TIOJT PYKOBOJICTBOM YUHTEIISA.

2) 6a30BbIE UCCIIEIOBATEIBCKUE JCHCTBUS:

MCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTh IO IUIAHY OIBIT, HECIOXHBIM (U3HUECKUH OKCIICPUMEHT,
HeOOJIbIIOEe HCCleoBaHuEe (U3UYECKOTO SIBJICHUS, IPU HEOOXOJUMOCTH MO
PYKOBOJICTBOM YYHUTEIIS;

dbopmynupoBaTh O0OOIIEHUST W BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HaOJI0/ICHM S, OTIBITA, UCCIIEIOBAHUSI C OTIOPOM Ha IJIaH/aTOPUTM.

3) paboTa ¢ uHdopmanue:

MPUMEHATh PA3TMYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl TPH TOUCKE H
otOope mHGOPMAIIMU UM JTAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pu3nuecKon
3aJ1auu, IpU HEOOXOAMMOCTH IO PyKOBOACTBOM YUUTEIS,

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh MH(GOPMAIINIO PA3IMYHBIX BUIOB U (HOpM
MIPEICTABJICHHS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMY  TIPEICTaBIICHUS
uHDOpMAIMU U WUIIOCTPUPOBATH pEIIaeMble 3a7adyd HECIONKHBIMH CXEMaMH,
auarpaMMaM#, HHOU TpadUKor U UX KOMOMHAITUSMU, TTO] PYKOBOJCTBOM YUHTEIIS.

Osgnaodenue YHUGepcanbHbIMuU YueoHvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) oOuieHue:

B X0JI€ 00CYXXJIeHUsI yueOHOro MaTepHaia, pe3yabTaToB Ja00paTOPHBIX PadOT
¥ TIPOCKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3hIBATh
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WJIeW, HAlleJICHHbIE Ha pEIICHHE 3aJaud M MOoJJep:KaHue OJIaroKenaTebHOCTH
OOILIEHHUS;

COIOCTABIISATh CBOU CYXKJICHMSI C CYXIEHUSMU JIPYTUX YYaCTHUKOB JUAjora,
OoOHapy>KUBaTh Pa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

nyOJUYHO TPEJCTaBISATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, TIPOEKTA).

2) coBMECTHasl IeSITENBHOCTD (COTPYIHUYECTBO):

MOHMMATh M UCIIOJb30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYAIbHOU
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MPUHUMATH 1[EJTU COBMECTHOM €SI TEIbHOCTH, OPTaHU30BBIBATH IEUCTBUS MO €€
JOCTHKEHHUIO: PaclpeslesaTh PO, 00CYX ATk MPOLIECCHl U PE3YyJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh pabOThI, JOCTHras KaueCTBEHHOIO pe3ysibTara IIo
CBOEMY HAIpPABICHUIO U KOOPJIAUHUPYS CBOM JIEUCTBUSI C JPYTUMHU UIE€HAMU
KOMaH/Ibl;

OIICHMBATh KauyeCTBO CBOEr0 BKJIAJa B OOIIMA MPOAYKT IO KPUTEPHSM,
CaMOCTOSATENbHO CHOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aHUMOICHCTBHSI.

Osnadenue yHugepcanbHblMu yueOHbIMU PECYIAMUCHBIMU OCUCH BUAMU:

1) camoopranu3zanus:

BBISBJISITHh MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTyallUsIX, TPEOYIOMIMUX JJIsI
penieHus PU3NIeCKux 3HaAHUM;

OPUEHTUPOBATHCA B  PA3IUYHBIX  MOJXOJAaX  MPUHITUS  pEUIeHUM
(MHAMBUAYATBHOE, PUHATHE PEIICHHS B TPYIIIIE, IPUHATHAC PEIICHUHN TPYIIION );

COCTaBJISATh AJITOPUTM pelieHrs GU3NIECKON 3a]jauu WU TJIaHa UCCIIeA0BaHuUs
C YYETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, TIO/I PYKOBOJICTBOM
YUUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY CHUTyallUM W TMpejyiaraTh IUlaH €€ W3MEHEHHUs, TMpu
HEO0OXOMMOCTH TIO/I PYKOBOJICTBOM YUHUTEIIS;

OOBSCHATh  TPUYMUHBI  JOCTIKEHHSI  (HEJAOCTHMXKEHHUS)  pe3yibTaToB
NeSTeILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSIM.

3) SMOIMOHAIbHBIN MHTEIIIEKT:

CTaBUTh CeOsl Ha MECTO APYroro 4eloBeKa B XOJI€ CIOpa WM JAUCKYCCHUHM Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYToro.

4) npuHaTue ceds U APYTUX:

MpU3HaBaTh CBOE MPABO Ha OIMIMOKY MPH PEIICHUH (PU3NUECKUX 3a7a4 WU B
YTBEPKIECHUSIX Ha HAYYHbIE TEMBI U TAKOE YKe MPaBo JPYroro.
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IHPEJMETHBIE PE3YJIBTATDBI

Tpe6oBaHus K NMpeIMETHBIM Pe3yJIbTATAM OCBOCHUS Y4eOHOI0 NMpeaMeTa
«Du3uKa», pacnpeejeHHbIe 110 rogaM 00y4eHus

PesynpTaTel mo romam GOpMyIHPYIOTCS MO MPUHIAIY J00aBICHUS HOBBIX
pe3yNbTaTOB OT Trojla K ToAy (pe3yibTaTbl OYEpPEJHOr0 Toja MO YMOIYaHHUIO
BKJIFOYAIOT PE3yJbTaThl NPEIbIIYIINX JIET).

7 KIIACC
[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOJKHBI  OTpaXKaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

— OPHUEHTUPOBATHCS B MOHATHUAX W ONEPUPOBATH MMHU Ha 0a30BOM YpOBHE:
dusznueckue M XUMHUYECKHUE SIBJICHUS; HAOIIOJICHUE, IKCIIEPUMEHT, MOJIETb,
TUIIOTE3a; €IUHUIBI (PU3MUECKUX BEIUYMH; aTOM, MOJIEKYJia, arperatHble
COCTOSIHUS BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE); MEXaHUYECKOE
NBIKEHUE (PAaBHOMEpPHOE, HEPaBHOMEpPHOE, MPSMOJIMHEHHOE), TPacKTOpus,
paBHOAeHCcTBytomass  cui,  gedopmanuss  (yopyras, — IJIaCTHYECKas),
HEBECOMOCTh, COOOIIAIOIIMECs] COCY/Abl, C OMNOpPOM Ha AUAAKTUYECKUU

MaTepHa
— pa3nmuuath ABICHUS (IU(Py3us; TEIIIOBOE ABMKEHUE YacTHI] BEIIECTBA;
PaBHOMEpPHOE  JBW)KCHHME;,  HEPaBHOMEPHOE  JBWJKECHHE;  WHEPLHS,

B3aMMOJICUCTBHE TEN, pagHoGecue MmMEEPObIX mell C 3AKPEeniéHHOU OCbio
epawjeHus; Tiepenada MaBleHUs TBEPABIMU TellaMU, >KUJIKOCTAMH U Ta3aMu;
aTMocepHOE JlaBlieHWE; T[UIaBaHWE TeJI, TPEBPAIEHUS MEXaHUYECKOU
DHEPTHUU) TI0 ONMMCAHWIO WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOINX AaHHOE (DU3WYECKOE SIBJICHHUE, MOCIE MPEABAPUTEIBHOTO
00CYXJIEHHUsI C TIEAarorom;

— pacIio3HaBaTh MPOSBICHNE U3YYCHHBIX (U3MUECKUX SBICHUHA B OKPYKAIOIIEM
MHUpE, B TOM 4YHclie (U3HUECKUE SBJICHUS] B TIPUPOJC: MPUMEPHI JBMKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B XKMBOM WM HEKUBOW NPUPOAE; NEUCTBUE CHUIIBI
TPEHUSI B MPUPOJIC U TEXHUKE; BIUSIHHE aTMOCHEPHOTO JaBJICHUS Ha >KUBOU
OpraHu3M; IIaBaHWE PbIO; pbIYard B TEJE YeJIOBEKa; MPU STOM TNEPEBOJIUTH
MPaKTUYECKYI0  3a7ady B Y4eOHYI0,  BBIJIETSATh  CYIIECTBEHHBIC
CBOMCTBA/TIpU3HAKH (PU3UYECCKUX SBJICHUI C TIOMOIIBIO T1€/1arora;

— OIMCHIBATh HW3YYCHHBIC CBOWCTBA Tel M (PU3NYECKHE SIBJICHHS, HCIIONB3YS
du3ndeckue BENMWYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, IYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TeJla, CHIIa
TpPEeHMS, NaBlieHue (TBEPAOTO Tena, KUIAKOCTH, ra3a), BHITAIKHBAIOMIAS CHJIa,
MEXaHH4YeCKass paboTa, MOIITHOCTb, IJICUO CHIIBI, MOMEHT CHUIBI, KOO PHUITHSHT
MOJIE3HOTO JIEUCTBUSI MEXAaHU3MOB, KUHETHUECKash M TIOTCHIIMAbHAS SHEPTHS)
C OMOpoM Ha CXeMy; NpPH OIKCAHUU PACKPHIBATh (DU3UYECKUNA CMBICIT
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MCIIOJIB3YEMbBIX BEIMYWH, MX 0003HAYCHHS M CAMHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums Gopmynvl, Ce53bl8arouiue OAHHYIO PUUYECKYI0 BeNUUUH) C OpYeUMU
BENUYUHAMU, CMPOUMb 2PAQUKU  USYUEHHBIX 3A8UCUMOCTEU  U3ULECKUX
geuyUH C ONOPON HA AUIAKTUYECKUN MaTepuan,

XapaKTepHU30BaTh CBOMCTBA Tell, ((PU3NUYECKUE SABJICHUS U TIPOLIECCHI, UCTIONb3YS
MpaBUJIa CIOXKEHUs CUJl (BJIOJIb OJTHOM TpsIMOM), 3axon I yka, 3axon llackans,
3axkon Apxumeoa, npasuno pasHosecus puviuaza (010Ka), «3010moe npasuioy
MexXaHuKy, 3aKOH COXPAHEHHS MEXAHMYECKOW 3HEpruu; NpH 3TOM [JaBaTh
CIIOBECHYIO (POPMYIJIHMPOBKY 3aKOHA W 3anNUCHLIBAMb €20 MamemMamuieckoe
8bIpadiCeHUe N0O PYKOBOOCMBOM Nedazo2a ¢ 00CyricoeHuem niana pabomol;
OOBSCHATH (PU3UUECKHE SBICHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: MNPy MOMOIIU
nejarora BBISIBJISTh IPUUYUHHO-CIICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 noruyeckux 1aroB ¢ Oonopoil Ha 1—2 W3y4eHHBIX CBOMCTBA (PUINUECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PACYETHBIE 3a7a4uv B |IEHCTBHE C ONMOpPOM HAa AITOPHUTM,
MIPEABAPUTEILHO PAa300paHHBI COBMECTHO C NIEAArOroM, UCMOJb3Ys 3aKOHbI U
(opmMybl, CBS3bIBarOLIME (DU3NUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/layy 3aMHChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE BETUUHHBI B
dbopMynbl U TPOBOJAUTH Pacy€Thl, HAXOIUTh CIIPAaBOYHbIC JaHHbBIE,
HEOOXOAUMBIE JUIsl pEIIeHUs 33/a4, OLICHUBATh PEATMCTUYHOCTDh MOJIyUYEHHOU
(bu3HUECKOil BEIIMYUHBI,

pacrno3HaBaTh IpoOJIEMBbl, KOTOPbIE MOKHO PEIINUTh MPU MOMOUIN (PU3HUECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MENaroroM; Mpu MOMOIIH
reJarora B OMUCAHUM UCCIIEI0OBAHUS BBIIESATh MPOBEPSAEMOE MPEANOI0KEHNUE
(rumoTe3y), € ONOpPOM Ha JUIAKTUYECKHM MaTepuall pas3inyaTh U
MHTEPIPETUPOBATH MOJYYCHHBIA PE3yNbTaT, HAXOAUTH MOCIE OOCYKIEHHUS C
MearoroM OUIMOKHU B XO/I€ OMbITA, IEJIaTh BEIBOBI IO €0 pe3ysIbTaTaMm;

yMETh HaXOJUTh C UCIOJIb30BAHHEM IU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI TI0 HAOMIOJCHUIO (PU3UUECKUX SBICHUN WM (PU3HUUECKUX CBOMCTB TEII:
(GopMynupoBaTh NpOBEpsieMble MPEAINOJIOKEHUs, COOMpaTh YCTaHOBKY
U3 IPEJJIOKEHHOIO 00O0pYJOBaHMsI C ONOPOM Ha CXEMy, 3alUChIBaTh XOJ
ombITa U (OPMYITUPOBATH BHIBOJIBI O] PYKOBOJICTBOM TEAarora;

BBITIOJIHATH TIPSIMBbIE M3MEPEHHUs PACCTOSHUSA, BPEMEHHU, MacChl Teja, 00béMma,
CWJIBI U TEMIEPATYPHI C UCIOJIB30BAHUEM AHAJIOTOBBIX U HU(POBBIX NpUOOPOB
C OTIOPOil HA aNTOPUTM; 3aIUCHIBAThH MMOKa3aHUsl MPUOOPOB € YUETOM 3aJaHHOM
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH COBMECTHO C TE€JaroroM MHCCIEJOBAaHUE 3aBUCUMOCTH OJHOMU
¢u3nUecKoil BEIMYMHBI OT JAPYTOM C HUCIONB30BAHUEM MPSAMBIX H3MEpPEHUN
(3aBHCHUMOCTH IIyTH PaBHOMEPHO JBWXKYILErOCs Telda OT BPEMEHH JBHKEHUS
TENA; CUTbl MPEeHUs CKOAbJCEeHUs om eeca mena, Kausecmea o006pabomiu
nogepxHocmeu men U HE3ABUCUMOCMU CUTbl MPEHUus Oom NIouaou
CONPUKOCHOBEHUSI mell;, CUTbl YAPY2OCMU Om  VOIUHEHUS] NPYHCUHDL,
8LIMANKUBAIOWE CUTbL OM  00BEMA HNOSPYHCEHHOU Yacmu meia U Om
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NIOMHOCMU  JHCUOKOCMU, €€ He3A8UCUMOCMU  OM NIOMHOCMU mead, Om
2NYOUHBI, HA KOMOPYIO NOZPYIHCEHO Meno, YCIA08Ul NAABAHUS Mel, YCLOBUL
pasHosecus pvluaza u 0J10K08);, TIOJA PYKOBOJICTBOM Iefarora y4acTBOBaTh B
IUTAHUPOBAHUU Y4€OHOTO HCCIIEIOBAHMS, COOMPATh YCTAHOBKY M BBIMOJHATH
U3MEpEHUs, CHeAysd TMpeIoKEHHOMY IUIaHy, (UKCUPOBATH pPe3yiIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUJEC MPEIIOKEHHBIX
Ta0JIMIl U TPaQUKOB, JIeJIaTh BHIBOBI IO pe3yJIbTaTaM UCCIEeI0BaHMUS;
MPOBOJIUTh KOCBEHHBIC M3MEpPEHUsS (U3UYECKUX BEIMYUH (TUIOTHOCTH
BEIIIECTBA KUJKOCTU U TBEPJOrO TEJa; CUJA TPEHUSI CKOJIbKEHHUS; HaBJICHUE
BO3/yXa; BBITAJIKUBAIOIIAS CUJIA, JICHCTBYIOIIAsI HA HOTPYKEHHOE B KUIAKOCTh
TeNn0; KOA(P(UIMECHT TMOJE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIEIYS
OPEeNJIOKEHHOW ~ MHCTPYKIMH;  TNPU  BBIMNOJHEHWHM  M3MEPEHUH  TOJ
PYKOBOJICTBOM TMearora coOUpaTh H3KCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCIIATh 3HAUCHHE UCKOMOW BEJIMYUHBI,
coOro/IaTh TMpaBujia TEXHUKH O€30MacHOCTU IMpHU paboTe C J1abopaTOPHBIM
000pyI0BaHUEM TOCTIE TPEABAPUTEIBLHOTO 00CYKICHUS C ME€IaroroM;
COTIOCTaBIIATh TPHUHITUIBI JCHCTBUS TPHOOPOB W TEXHHUUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIIHUECS COCYbI, OapoOMeTp, phblyar,
MOJBIWKHBIA U HEMOJBWXHBIN OJIOK, HAKJIOHHAs IUIOCKOCTh C OMOpPON Ha
TUAAKTUYECKUN MaTepua,
XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB TMOCJE MPEABAPUTEILHOTO OOCYXKIACHUS C MEeIaroroM ¢ OMopoi Ha
UX omnucaHus (B TOM 4YHCJE: MOJUIMITHUKYA, YCTPOMCTBO BOAOIPOBOJA,
TUAPABIMYECKUM TIpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJb3ysl 3HAHUS O CBOMCTBaxX (DU3WYECKUX SIBICHUN U
HEO00XO0IMMbIC (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
MIPUBOANTH MPUMEPHI / HAXOAUTh WH(GOPMAIMIO O MpUMEpax MPaKTUYECKOTO
UCIOJIb30BaHUSl  (PU3WYECKUX 3HAHWM B  TOBCEIHEBHOW IKWU3HHM IS
obecrieuenrs 6€30MacHOCTU MpU OOpaIIeHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
YCTPONCTBAMU, COXPAHEHUS 3JI0POBbSI U COOJIIOJICHUS] HOPM JKOJOTUYECKOTO
MTOBEJICHUS B OKPYKAOIIEH CpEJIE;
OCYIIECTBJISITH C MOMOIIBIO TIeJarora 0TOOpP UCTOYHUKOB MHGOPMAIINH B CETH
NHTEepHET B COOTBETCTBUMU C 3aJaHHBIM TMOWCKOBBIM 3alpOCOM, Ha OCHOBE
MMCIOIINXCS 3HAHWK W MyTEM CPaBHEHUS Pa3IUYHBIX NCTOYHUKOB BBIICIISATH
uHpOpMAIMIO, KOTOpas SBISCTCS MPOTHUBOPEYMBON WMIIM MOXKET OBITh
HEJIOCTOBEPHOM;
WCIIOJIB30BaTh TIPH BBHITIOJIHCHUH YYCOHBIX 3aJlaHUi HAYYHO-TIOMYJISIPHYIO
TuTeEpaTypy (U3MYECKOTO COJEp)KaHMsI, CIPABOYHBIC MaTEpHUAIIbI, PECypChl
cetu  MHTEepHeT; BiIaAeTh NpuéMaMM  KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;
co3zaBaTh TOJ PYKOBOJCTBOM Iiefarora C OOCYXJIEHHWEM IiIaHa paloThl
KpaTKHE MHChbMEHHBIE M YCTHBIC COOOINCHWS HAa OCHOBE 2—3 HMCTOYHUKOB
uHpopmaluu (HU3MYECKOr0 COJAEpkKaHUs, B TOM YHCIE IyOJIUYHO JAeNaTh
KpaTKue COOOIICHUSI O pe3yjbTaTrax MPOEKTOB WJIM YYEOHBIX HMCCIIEIOBaHUM;
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IIPX OTOM TPAMOTHO HCIIOJb30BaTh M3yYEHHBIM NMOHATUMHBIN almapar Kypca
(u3KKH, CONMPOBOKIATH BHICTYIIJIEHUE NTPE3ECHTALIUEN;

— IIpU BBIOJHEHUU YYEOHBIX MPOEKTOB M HUCCIECIOBAHMM MOJ PYKOBOJCTBOM
nejarora pacHpenesaTb OOS3aHHOCTM B TpYIIlE B COOTBETCTBUU C
IIOCTABJICHHBIMU 337a4aMM, CJICAWTHh 34 BBIIOJIHEHUEM IIJJaHA JEHCTBHU,
aZIeKBAaTHO OLICHUBaTh COOCTBEHHBIH BKJIAJ B JE€ATEIbHOCTh TPYIIIHI;
BBICTpAaWBaTh KOMMYHMKAaTMBHOE B3aUMOJCHCTBUE, YYWTBIBAS MHEHHE
OKPYXKaIOIIUX.

8 KVIACC

[IpenmeTHBICe pe3yabTaThl Ha 0a30BOM YpOBHE JOKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMCHHI:

— OPHUEHTUPOBATHCS B MOHATHSIX M OTIEPUPOBATh MU Ha 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUJKEHHE aTOMOB M MOJIEKYJ, arperaTHbIC
COCTOSIHUSI BEIIECTBA, KPUCTALIMYECKUE U aMOp(HBIE Tena, HACHIIICHHBIA U
HEHACBIIICHHBI TMap, BIAXHOCTh BO3JlyXa; TEMIlepaTypa, BHYTPEHHSS
SHEPrus, TEIUIOBOM JBUTATENlb, DJIEMEHTAPHBIM JIIEKTPUYECKUM  3apsij,
ANEKTPUYECKOE  TOJe, TMPOBOJAHMKKA W JUDJIEKTPUKH,  TOCTOSHHBIN
ANEKTPUUECKUIN TOK, MATHUTHOE TIOJIE;

— pa3nuuaTh SIBJICHUS TIOCJE MPEABAPUTEIILHOIO OOCYXKIACHHUS C IeIaroromMm
(TeryioBOE  pacIIMpeHHe/c)KaThue, TeIlonepeaada, TeIIOBOE paBHOBECHE,
CMayMBaHWe, KaNWUIAPHBIC SBIICHUS, WCIIAPEHUE, KOHJICHCAINS, TUIABJICHHE,
KPHCTaJUTH3AIAS (oTBepaeBaHue), KHIICHUE, TeruIonepeaaya
(TEenJIOMPOBOHOCTh,  KOHBEKIIMS,  HW3JIyYEHHUE);  DJIEKTpU3AlMs  Tell,
B3aMMOJICUCTBHE 3apsA/IOB, JEUCTBHS JJICKTPUUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JIEWCTBHE MArHUTHOTO  TOJIS
Ha IPOBOJHUK C TOKOM, JJICKTPOMAarHWUTHasi WHAYKIMS) TIO OMUCAHUI0 HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX JaHHOE
busnuecKoe SIBICHUE;

— pacrio3HaBaTh C TOMOINIBIO TIEJarora MPOSBICHUE H3YYCHHBIX (DU3NYECKUX
SIBJICHHH B OKPYKAIOIEM MHPE, B TOM YHuCiie (U3NICCKHUE SBJICHUS B TIPUPOJIC:
MTOBEPXHOCTHOE HATSHKCHHUE U KAMMIISIPHBIC SIBJICHHS B MPUPO/IE, KPUCTAIUTBI B
npupone, usnydenue ConHIa, 3amMep3aHHe BOJAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHWE pOCHI, TyMaHa, HWHEs, CHEra; OJJICKTPUYCCKUE SBJICHUS B
atMocdepe, IICKTPUYECTBO KUBBIX OPraHW3MOB; MAarHUTHOE TOJIE 3eMIIH,
Jpeid MOTIOCOB, POJIb MAarHUTHOTO TOJS IS KU3HU Ha 3emJie, MOJSPHOE
CUSIHUE; TIPY OTOM TMEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B YUCOHYIO, BBIICISATH
CYIIIECTBEHHBIC CBOMCTBA/MIPU3HAKN (DU3UUECKUX SIBJICHUI;

— OIKCHIBATh MOJ] PYKOBOJICTBOM Ii€/larora ¢ OOCYXXJIEHHWEM IUIaHa padOoThI
W3YYCHHBIC CBOWCTBA TeNI W (PU3MYCCKUE SIBICHHS, HCTONB3YS (DU3ndecKue
BEIUYMHBI (TeMIeparypa, BHYTPEHHSS DHEPTHs, KOJIMYECTBO TEIUIOTHI,
yIeiabHas TEIUIOEMKOCTh BEIIECTBA, y/elIbHAsl TEIUIOTa TUTABIICHUS, yAeTbHas
TEIUIOTa TapooOpa3oBaHMsl, yIENbHas TEMJOTa CrOpaHUs  TOILIWBA,
KO3 (DHUIMEHT TMOJE3HOTO JEHCTBHUS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHAS

26



BJIQAKHOCTh BO3/yXa, OJJIEKTPUYECKUHI 3apsj, CHJIa TOKa, 3JIEKTPUYECKOE
HaIPsDKEHUE, COINPOTHUBIICHHE IPOBOJHMKA, YIEIBHOE  COIPOTHUBIICHHUE
BEIIECTBA, padOTa M MOIIHOCTH 3JEKTPUYECKOIO TOKA); MpPU ONUCAHUU
OPaBWJIBHO TPAaKTOBAaTh C IOMOUIbIO Mejgarora (PU3MYECKUH  CMBICH
UCIIOJIb3YEMBIX BEJIUYMH, O0O3HAUYEHUS M E€AMHMIBI (PU3MUYECKUX BEJIWYMH,
HaXoAUTh (OPMYJbl, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO0 BEIMUYUHY C
APYyTMMH  BEJIWYUHAMH, CTPOUTh TpaUKU HM3YyUYEHHBIX 3aBUCUMOCTEH
(bU3HUEeCKNX BEINYNH;

ONpEeNENsATh MOCNE MPEABAPUTEIBHOIO OOCYKIEHUSA C Ie1aroroM CBOMCTBA
Ten, (Qu3ndYeckue SBICHHUS M MPOIECCH, UCHOIB3YS OCHOBHBIC TOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOH  TEOpPUHM  CTPOEHUS  BEIIECTBA, MPHUHLIMI
CYIEpIO3ULMHU TT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3aps/a,
3akoH Oma Uil yyacTka Lenu, 3axoH [coyna—J/lenya, 3aKOH COXPaHEHHUS
SHEPruM; NpPU 3TOM HAXOAUTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €ro
MaTeMaTUYeCKOE BBIpAXKEHHE C ONOpod Ha LudpoBble 00pa3zoBaTENIbHbIE
peCypChl;

COOTHOCHUTB I0J1 KOHTPOJIEM Iefarora (pu3nveckue mpoLecchl U CBOWCTBA Ted,
B TOM 4YHCI€ W B KOHTEKCTE CHUTYyallMii MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, NpyU MOMOUIM [E€arora BbIABIATh TPUUMHHO-CIIEACTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKHX IIaroB ¢ ONOpPOil Ha 1—2 M3y4YEeHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;
peniaTh TUIOBBIE PacUETHBIE 33a4d B |2 AEMCTBUSA C OMOPOM HA ArOPUTM,
pEIBAPUTEIBHO Pa300paHHbII COBMECTHO C MEJAroroM, UCHOJb3Ys 3aKOHbI U
(opMyJibl, CBA3bIBaIOIINE (PU3MUECKHUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/la4yd 3alUCBhIBaTh KPATKOE YCIOBHWE, BBIABIATH HEAOCTATOK JIAHHBIX IS
pelieHusl 3aJayd, BbBIOMPATh 3aKOHBI U (POPMyJbl, HEOOXOAMMBIE i €€
peuieHusi, NPOBOAUTH pPacuy€Tbl W CpPaBHUBATh IIOJYYEHHOE 3HAYCHHE
(u3HUECKON BEIMYUHBI C U3BECTHBIMU TAHHBIMU;

MMETh NPEICTaBICHUE O MpoOJIeMax, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH
(U3MUECKMX METOJ0B MOCIE NPEIBAPUTEIBLHOTO OOCYKIEHHUS C IEIarorom;
UCIIOJIB3YSI ONMCAHUE HCCIIEI0BAHMS, BBIJIEIIATD IIPOBEPSIEMOE
OPEANOIOKEHNE,  OLICHMBAaTh  NPAaBUJIBHOCTb  NOPSJAKA  MPOBEACHUS
UCCJIEI0BAHMSI, 1€JaTh BBIBOJIBI;

YMETb HaxOJUTh C MCIOJb30BAaHHUEM LU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OMbITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (DU3UUECKUX CBOMCTB Tell
(KanmuJuIsIpHBIE SIBJICHUS, 3aBHUCHUMOCTH JaBJEHUS BO3[yXa OT €ro o0bEéMma,
TEeMIIepaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUSA/HATPEBAHUS TIPU U3ITYYEHUH OT
[[BETA M3JIyYarolIe/moraomaroiieid moBEpXHOCTH; CKOPOCTh UCIIApEHUsT BOAbI
OT TEMIEPaTypPhl KUAKOCTH U IUIOIIAIN €€ MOBEPXHOCTH; IIEKTpU3ALUs TET U
B3aMMOJICCTBHE DJIEKTPUUECKUX 3apsJ0B; B3aMMOJCHCTBUE TOCTOSHHBIX
MarHuTOB, BU3yaJW3alMs MAarHUTHBIX MOJE€Hd TOCTOSHHBIX MAarHHUTOB;
NEUCTBAS  MAarHUTHOTO  IOJSI HAa  IPOBOJHUK € TOKOM,  CBOWCTBA
ANIEKTPOMArHUWTa,  CBOMCTBA  JJIGKTPOABUIATENII  IOCTOSHHOTO  TOKA):
(GopMynupOBaTh MpOBEpPsSEMbIE NPEANOIOKEHUS, COOMpPAaTh YCTaHOBKY U3
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MPEIIOKEHHOTO 000PYI0BaHUA C OMOPOM HA CXEMY; OMMCHIBATH XOJI OIbITA U
(opMyIHpOBATH BHIBOJIBI MO PYKOBOACTBOM I€/1arora;

UMETh TMPEJCTaBICHUS O HU3MEPEHMHM TEeMIEpaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTH BO3/yXa, CUJIbI TOKA, HAMPSHKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB W JATYMKOB (U3MUECKUX BEJIMYMH, MPU TOMOIIM Ieaarora
CpPaBHUBATHh PE3yNbTaThl H3MEPEHHH C YYETOM 3aJaHHOM aOCONFOTHOM
MOTPEUTHOCTH;

IIPOBOJIUTH COBMECTHO C NEAAroroM MCCIEI0BaHUE 3aBUCHUMOCTU OJHOMU
¢u3nyecKoil BENWYMHBI OT JIPYTOW C MCHOJIB30BAHUEM MPSIMBIX H3MEPEHUI
(3aBUCHUMOCTb CONPOTHUBIICHUS TMPOBOJHHUKA OT €ro JUIMHBI, IUIOHIaJu
MOTIEPEYHOr0 CEYECHMsI U YACIBHOTO COMPOTHUBIICHHS BEIIECTBA MPOBOJHUKA;
CWJIBl TOKa, MAYIIETO Yepe3 MPOBOJHUK, OT HANPSDKEHHsS] HA IMPOBOJHHUKE;
UCCJIEIOBAHUE  TMOCIEAOBATEIbHOTO M TNapaJUIeIbHOTO  COEIWHEHUMU
IPOBOJHMKOB): IUJIAHUPOBAaTh HCCIEAOBaHUE, COOMpaThb YCTaHOBKY U
BBIIIOJIHATh U3MEPEHUS 110 PYKOBOJCTBOM IIE€Arora, Ciaeays MpeyioxKEHHOMY
1aHy, (PMKCUPOBATH PE3YyJIbTAThI MOTYYEHHON 3aBUCUMOCTH B BHJI€ TaOIUL U
rpaduKoB, Je1aTh BBIBOBI MO PE3yJbTaTaM HCCIIEOBAHUS MOCIE 00CYKICHHUS
C TIE1aroroM;

COOTHOCUTh KOCBEHHBIE HW3MEpPEHHUs] (PU3HYECKUX BeIUYUH (yIenbpHas
TEIUIOEMKOCTh BEILECTBA, COIMPOTUBIICHUE MPOBOJHUKA, pabOTa M MOIIHOCTh
AJIEKTPUYECKOTO TOKA): C IOMOIIBI0 IeJarora IUIaHUPOBaTh HU3MEPEHMUS,
coOuparh  SKCIEPUMEHTAIbHYI0  YCTAHOBKY, CIEAysd  IpeaJIOKEHHOU
UHCTPYKLIUH, U BBIYUCIISITh 3HAYCHUE BEITUYHHBI;

coOroaTh MpaBWila TEXHUKH O€30macHOCTH mHpu paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM TIOCIIE TTPEABAPUTEIILHOTO O0CYKACHUS C M1€1arorom;
COMOCTAaBJIATh C TMOMOUIBIO TeAarora MPUHUUIBI JEHUCTBUS HW3YYEHHBIX
MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha UX ONMUCAHUS (B TOM YHCIIE:
CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, IapoBasi TypOWHa, aMIepMeTp,
BOJIBTMETP, CUETYMK DJIEKTPUYECKOM DSHEPIUM, 3IIEKTPOOCBETUTEIbHBIC
npuOOphl, HArpeBaTeNbHbIE JJIEKTPONPHUOOPHI (NMIPUMEPHI), DIEKTPUUYECKUE
OPEIOXPAHUTENN; DIIEKTPOMArHUT, 3JIEKTPOABUIATENb ITOCTOSIHHOIO TOKa),
UCTIOJIb3Ysl METOJMYECKUE MaTepuaibl O CBOMCTBaX (PU3MUECKUX SBICHUH U
HeoOxoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJIE MPEIBAPUTEILHOTO OOCYXKIACHHS C MEJaroroM IpocTble
TEXHUYECKUE YCTPOWCTBA W M3MEpPUTENbHbIE NPHUOOPHI IO CXeMaM H
CXEMaTUYHbIM PHUCYHKaM (GKMJIKOCTHBIH TEPMOMETpP, TEPMOC, MCUXPOMETP,
TUTPOMETp, JABUTATellb BHYTPEHHEIO CropaHusi, 3JIEKTPOCKON, peocTar);
COCTABJISITh CXEMbl JJIGKTPUUECKHX LEeMed ¢ TOCIeqOBaTeIbHbIM U
napajuiebHBIM COEJAMHEHHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE OOO3HAYCHUS
AJIEMEHTOB 3JIEKTPUUYECKUX LIETEH;

MPUBOJIUTH MPUMEPHI/HAXOAUTh MHPOPMALMIO O IpUMEpax MPaKTHUYECKOTO
UCIIONIb30BaHUsl  (DU3MUECKUX 3HAHUW B  TOBCEIHEBHOM JKM3HM IS
oOecrieueHus 0€30MacHOCTU MpU OOpaIIeHUH ¢ MPUOOPaMU U TEXHUYECKUMU
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YCTPOMCTBaMH, COXpPAHEHHS 37J0POBbSI M COONIOACHUS HOPM SKOJOTHYECKOTrO
MOBEACHUS B OKPYXKAIOILEH CpeJie;

— OCYHIECTBJISITH C TOMOIIBIO TMenarora MOUCK uHGoOpMauu (HU3NIECKOTO
colepxkaHusi B ceTH HWHTepHET, Ha OCHOBE HMEIONIMXCA 3HAHUM W MYTEM
CpaBHEHUS JOMOJHUTEIBHBIX MCTOYHHMKOB BBIACNATH MH(GOPMAIIMIO, KOTOpas
SBIISIETCS IPOTUBOPEUUBON MM MOXKET OBITH HETOCTOBEPHOI;

— HCIIOJIb30BaTh MPHU BBIMOJTHEHUU Y4EOHBIX 3aJaHHil OTOOpAHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (DU3HMUECKOTO COACpX aHHs, CIpPaBOUYHBIC
MaTepuaibl, pecypchl cetu MHTepHeT; BIajeTh NpuéMaMu KOHCTIEKTHPOBAHUS
TeKCTa, mpeoOpazoBanusi THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OTOPOI Ha aJTOPUTM M YTOUHSIIOUIUE BOMPOCHI 1€/1arora;

— co3/laBaTh TOJI PYKOBOJCTBOM Iiefarora ¢ OOCYXIEHHUEM IUIaHa paboOThI
IMCbMEHHBIE M KpaTKue YCTHBIE COOOIeHus, 0000mmas uHbOpMalUi H3
HECKOJIbKUX MCTOYHHUKOB (DU3UYECKOTO COJNIEPKaHUs, B TOM UYHWCIE MyOIMYHO
MPENICTaBISTh PE3yIbTaThl MPOSKTHOW MJIM MCCIEA0BATEIbCKON e TEIBHOCTH,
IIPX OTOM TPAMOTHO HCIIOJb30BaTh M3yYCHHBIM MOHATHUMHBIN almapar Kypca
(Gu3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3CHTAINEH;

— MpU BBHINOJHCHHH YYEOHBIX TMPOEKTOB U HCCIEAOBAaHUN  (HU3HMUECKUX
IPOLIECCOB O PYKOBOJICTBOM II€/larora pacnpeaesaTh 00sI3aHHOCTH B pyIIIe
B COOTBETCTBHUH C [TOCTABJIICHHBIMU 3a/1a4aMH, CJIEINUTh 32 BBIIIOJHEHUEM IIJIaHa
JEHCTBUM U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ B
JESTeNIbHOCTh TPYNIbl; BbICTpAaUBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

9 KUIIACC
[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YpOBHE JOKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

— OPHUEHTUPOBATHCS B TMOHATHUAX U OMNEPUPOBATH MMHU HAa 0a30BOM YPOBHE:
cucTemMa OTcuéra, MaTepHalibHas TOYKa, TPAaeKTOPHs, OTHOCUTEIBHOCTD
MEXaHMUYECKOTO BWXKEHHMs, nedopmarus (ymnpyras, riacTU4eckKas), TpEHUe,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb W TEpPerpy3Ku; ILEHTP
TSKECTU; aOCONIOTHO TBEPAOE TEJIO, LIEHTP TKECTU TBEPAOToO Tea,
paBHOBeCHE;, MEXaHWYECKHE KOJeOaHWs | BOJIHBI, 3BYK, HWH(MPa3ByK
U YIBTPa3BYK; AJIEKTPOMATrHUTHBIE BOJIHBI, ITKajia 3JEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb, CHEKMPbl UCNYCKAHUS U NO2TIOUJeHUs.,
anbda-, 6eTa- 1 raMMa-u3TydeHUs, U30TOIIBI, SIFICPHASI SHEPTETHKA;

— COOTHOCHUTbH SIBJIEHUSI TIOCJE MPEIBAPUTEILHOTO OOCYXACHUS C IEJarorom
(paBHOMEpHOE " HEPaBHOMEPHOE PSIMOJIMHEHOE JIBUKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWKCHHE, CBOOOIHOE TaJeHue Tel,
paBHOMEpPHOE IBMKCHHE MO OKPYKHOCTH, B3aWMOJCHUCTBHE Tell, pEaKTHUBHOE
IBWKCHHE, KojebaTenpbHOe JBWKCHHE (3aTyXalwIllde W BBIHYKICHHBIC
KojeOaHus), PEe30HAHC, BOJHOBOE  JIBJKEHHE, OTpPaXEHUE  3BYKa,
NPSIMOJIMHEMHOE paclpoCTpaHeHNEe, OTPAXKEHNE U TIPEJIOMIICHUE CBETA, MOJIHOE
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BHYTPEHHEE OTpPaKEHHWE CBETa, pa3joKeHWe OeIoro CcBeTa B CIEKTp W
CIIOKEHUE  CIIEKTPAIbHBIX IIBETOB, JIMCIIEPCHUS CBETa, CCTCCTBEHHAs
PaIMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CIIGKTpa H3IYYCHHUS) II0
ONMMCAHUID WX  XapaKTEPHBIX CBOMCTB W Ha  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOES (PU3HUECKOE SBIICHHUC;

pacmo3HaBaTh C IOMOIIIBIO II€Iarora IMPOSBICHUE HM3YyYCHHBIX (HU3HYCCKUX
SIBJICHUM B OKpYKaromeM Mupe (B TOM unciie GU3NIeCKre SBICHHS B IPUPOJIE:
MPWINBBI W OTJMBBI, IBIKEHHE TuIaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBIDKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUSATHE 3BYKOB  KUBOTHBIMH,
3eMJICTPSICEHUE, CECMHUYECKHE BOJHBI, IIyHAMH, 9XO0, IIBETA TEJ, ONTUYECKUE
SIBJICHUS B npupoze, OMOJIOrNYECKOE JIEHCTBHUE BHJIIMOTO,
yIBTPa®HUOICTOBOTO W PEHTICHOBCKOTO  M3JyYEHUH;  CCTCCTBEHHBIM
PagOaKTUBHBIN (OH, KOCMHYECKHE Jy4YH, paTdO0aKTUBHOC W3IIYUCHHC
IPUPOJIHBIX MHUHEPAJIOB; JICUCTBHUE PAJIMOAKTHBHBIX H3IIYYCHUU HA OpraHW3M
YeJIoBeKa), MPU ATOM I10J] PYKOBOJACTBOM IIe/Iarora nepeBOJAUTh MPAKTHICCKYIO
3aJaqy B Yy4eOHYIO, BBIJCISATH  CYIIECTBEHHBIC  CBONCTBA/IIPU3HAKU
(bU3UYECKUX SBICHU;

OMUCKHIBATh TOJ PYKOBOJCTBOM II€larora ¢ OOCYXJIEHHEM IUIaHa pPabOThI
M3Y4YCHHBIC CBOWCTBA TeN W (PU3WUYECKHUE SIBICHHS, HCTONB3YS (Pu3ndecKue
BEJIMYUHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Teja TPH HEPaBHOMEPHOM
JBIDKEHUH, YCKOPEHUE, ITepeMEIeHUE, MyTh, YTIIOBas CKOPOCTh, CHJIa TPCHHS,
CUJa YIPYTrOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MajeHHUS, BEC Tela,
UMITYJIbC TEJla, HMITYJIbC CHJIBI, MeEXaHhuyeckas paboTa W MOIIHOCTb,
MOTEHIIMAJIbHAs JHEPrusl Tejla, TMOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH,
MOTEHITMAJIbHAS DPHEPTHS CXKATOW NPYKUHBI, KHHETHYECKash dHEPIHs, MOJHAsA
MEXaHW4YecKass DSHEprus, IepuoJ M YacToTa KoyieOaHWH, JJIMHA BOJIHBL,
IPOMKOCTB 3ByKa W BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEIOMIICHUS
cpenbl); TPH ONUCAHMM C TIOMOIIBIO YUYWUTENS MPaBUIBHO TPAaKTOBAThH
(GU3MYECKUIT CMBICT HCIOJIB3YEMbIX BEIWYHH, OOO3HAYCHHUS W CIWHMIIBI
(GU3MYEeCKUX BEJIWYMH, C OMOPOM Ha METOAMYECKHX MaTephal HaxOoIUTh
(GOopMyBI, CBS3BIBAIONIME JAHHYIO (U3WYECKYI0 BEIWYUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH TpadUKH H3YyYEHHBIX 3aBUCUMOCTEH (HU3HUUECCKUX
BEJINYHNH;

XapaKTepHU30BaTh TIOCIE TIPEIBAPUTEIBLHOTO OOCYXKICHUS C TIeAaroroM
CBOMCTBA Tei, (HU3NYECKUE SBICHHS M MPOIECCHl, HCIOIB3YysS 3aKOH
COXpaHEHUS YHEPTHH, 3aKOH BCEMHUPHOTO TIATOTEHUS, MPUHIIUII CYTIEPIIO3UIIAN
CHJ, TIPUHIMI OTHOCHUTEIBLHOCTH [ amuies, 3akoHbl HbrOTOHA, 3aKOH
COXpaHEHUsI MMITYJIbCa, 3aKOHBI OTPAKECHHSI U TIPEIIOMJICHHUS CBETa, 3aKOHBI
COXpaHEHUS 3apsAJOBOTO M MAaCcCOBOTO YHCENI IPH SICPHBIX PEAKIUAX; TPH
OTOM HAXOJWTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE
BBIpaKEHUE ¢ ONOPO Ha IU(PPOBBIE 0OpPa30BaTEIBHBIE PECYPCHI;

COOTHOCHTb IO/ KOHTPOJIEM Ieiarora (pu3ndeckue mpoIecchl U CBOKWCTBA TE,
B TOM WYHCJI€ W B KOHTEKCTE CHUTyallMid MPAKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBIIATH IIPH MOMOIIN TIeJarora MpUIUMHHO-CIICICTBEHHBIC CBS3H,
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CTpOUTH OOBSICHEHHME U3 2—3 JIOTMYECKHX IIaroB C Omopod Ha 2—3
U3YYCHHBIX CBOMCTBAa (PU3WYECKUX SIBIICHUW, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

penaTh TUIMOBBIE pacu€THBIC 33/aul B 1—2 JAEMCTBUS C OMOPOM HA alNTOPUTM,
IpeIBapUTEIHLHO PA300pPAHHBIA COBMECTHO C, UCIOJIb3YS 3aKOHBI U (hOPMYJIbI,
CBsI3BIBaIONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHUS 3aJa4d
3aMuUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTAIONINE WA H30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYJNIBI, HEOOXOIWMEBIE IS PEIICHHS,
MIPOBOJIUTh PAcYEThl U OIEHWBATH C TIOMOIIBI0 YUUTENSI PEATMCTUYHOCTD
MOJTYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMUNHBI,

MMETh TPEJICTABIICHUE O MPoOIeMaxX, KOTOPhIE MOXHO PEIIUTh MPH MTOMOIIN
(GU3MUEeCKMX  METOJOB; HCIOJNb3Yys  ONUCAaHUE  HUCCJIEAOBAaHMS, TOCIE
peIBapUTEILHOTO OOCYXXJIEHHMSI C TEeNaroroM BBIIEIATH IPOBEPSIEMOE
IOPEANnoiIoKEeHWe,  OICHUBATh  MPAaBUIBHOCTh  TOpSAKA  IPOBEICHUS
UCCJICIOBAHUS, JIENaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3YyJIbTAThl HAOIIOICHUN
Y OTIBITOB;

yMETh HaXOJUTh C UCIOJIb30BAHHEM IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (DU3UUECKUX CBOMCTB Tell
(u3yuenue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpPaHEHUSI DHEPIUU;
3aBUCUMOCTH TI€pHOJia KOJIeOaHUN MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTU TMPY>KUHBI U HE3aBUCUMOCTH OT aMIUIMTYJbI MajbIX KOJICOAHUN;
PSIMOJIMHEWHOE PAaCTIPOCTPAHEHHUE CBETA, Pa3iIoKeHHE 0eJI0ro CBETa B CIEKT;
U3Y4YCHHE CBOMCTB M300PaKEHUSI B TUIOCKOM 3€pKaJieé U CBOMCTB M300paKeHUs
npeaMeTra B coOuparolied JIMH3e; HaOMI0JCHUE CIUIONIHBIX W JIMHEWYaThIX
CIEKTPOB M3JIYYCHHS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
HaOopa OOOpyJIOBaHUSI C OMOPOM Ha CXEMY; OINKCHIBATh XOJI OMbITA U €ro
pe3yabTathl, GOPMYIUPOBATH BEIBOJBI MOJI PYKOBOJCTBOM I1€/1arora;
MPOBOJIUTH TP HEOOXOTUMOCTH CEpPHI0 TPSMBIX H3MEPCHHM, OMpemesss
CpelHee 3HAUYE€HHE U3MEpAeMOW BEIUYUHBI  (QoKkycHoe  paccmosinue
cobuparouyeti JIUH3BL); 000CHOBBIBaTh BBIOOD crocoba
U3MEPEHUS/U3MEPUTEIHHOTO MPUO0opPa;

IPOBOJUTH COBMECTHO C TEIarOrOM HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH C MCTIOJB30BAHUEM TPSIMBIX H3MEPEHHM (3aBUCHMOCTH IYTH OT
BPEMEHU TMPU PABHOYCKOPEHHOM JBUXKEHUU 0€3 HaYaJIbHOW CKOPOCTH;
nmepuosa  KoyeOaHWKA MaTEeMaTHYSCKOTO MasTHHUKA OT JJIMHBI HHTH;
3aBHCHUMOCTH yTJjia OTpaKEHUsS CBETa OT yrJjia MaJeHUs U yrJia MPeIOMJICHUS OT
yria najeHusi): mociie o0Cy AeHus 0]l PyKOBOJICTBOM IeJarora IiaHupoBaTh
HCCIeIOBaHuEe, COOMpaTh YCTAaHOBKY, (DUKCHUPOBATH PE3YJbTAThl MOJTYyYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BHUJE TaOMUIl U TpaduKoB, [ejaTh
BBIBO/IBI 110 pe3yJIbTaTaM UCCIEI0BAHNUS,

COOTHOCHUTh KOCBEHHBIE U3MEpeHUs (DU3NUECKUX BEIMYUH (CPEIHSISI CKOPOCTh
M YCKOpPEHHE TeJia IPU PAaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOTHOTO
najeHusi, >KECTKOCTh TMPYXHUHBI, KOAXDOUIIMEHT TPEHUS CKOIBKCHHUS,
MEXaHHYecKas paboTa W MONIHOCTh, 4YacTOTa M TEPHOJ KojeOaHUU
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MaTEMaTHYECKOTO M MPYKUHHOTO MasiTHUKOB, ONTUYECKAasl CHJIa COOMparoIeit
JUH3bl, PAJMOAKTUBHBIM (OH): C MOMOIIBIO MEeJarora IJaHUPOBATh
U3MEPEHMsI; COOMpaTh OSKCIIEPUMEHTAIIbBHYI0 YCTAaHOBKY U BBINOJIHATH
U3MEpEHMs], CJenysl MNPEUIOKEHHON WHCTPYKIUHM; BBIYUCIATH 3HAYCHHUE
BEJIMUMHBl U aHAJIW3UPOBATh IOJYYECHHBIE PE3yNbTaThl ¢ Y4ETOM 3alaHHOU
HOTPELIHOCTA U3MEPEHUI;

coOMI0aTh IMpaBWiIa TEXHUKH O€30IacCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
000pyI0OBaHUEM MOCIE MPEABAPUTEITHHOTO OOCYKICHUS C MEJarorom;
COTOCTABJIATh C TIOMOIIBbIO TM€Jarora OCHOBHBIE TPU3HAKH HM3YyYECHHBIX
(¢usznyeckux Mojenel: MaTepuanbHas TOYKa, a0COJIIOTHO TBEPIOE TEJIO,
TOUEYHBI UCTOYHHUK CBETA, JIy4, TOHKas JIMH3a, IUIAHETapHasi MOJENb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTO Siipa C ONOPOil Ha METOIMYECKUE MAaTEpHAIbI;
XapaKTepu30BaTh IOCIIE€ MPEABAPUTEIBLHOTO OOCYXKIEHUS C IEAarorom
NPUHIIAIBI JIEHCTBUS HM3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTOpON HAa WX OMHCaHUsA (B TOM YHUCIE: CHUAOMETP, NAaTYUKH IOJOKCHHUS,
paccTOsSIHUS M YCKOPEHHUsA, PaKeTa, HXOJIOT, OYKH, MepHckor, ¢oToammapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKON, JI03UMETp, Kamepa BuibcoHa),
UCTIONB3YS HU(POBBIE 00pa30BaTEIbHbBIEC PECYPCHI;

MCIIOJIb30BATh MO/ PYKOBOJICTBOM TIEIarora CXeMbl U CXEMATHUHbIE PUCYHKHU
MU3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, HU3MEPHUTEIbHBIX NPUOOPOB U
TEXHOJIOTMUECKUX TPOLECCOB MPHU PELICHUH Y4YEOHO-NPAKTUYECKUX 3a/1ay;
ONTUYECKUE CXEMbl JUIsI TIOCTPOEHUS HM300paKEHUH B IUIOCKOM 3€pKaje U
cobuparoIei JIMH3e;

MPUBOIUTH TMPUMEPHI/HAXOAUTh MH(POPMAIMIO O MPUMEpax MPAKTUIECKOTO
WCTONIb30BaHUsl  (DU3MUECKUX 3HAHWKW B  TIOBCEIHEBHOW O KM3HH NS
oOecrieueHus 0€30MacHOCTU MpHU OOpAIIEeHUH ¢ NMPUOOpaMHU U TEXHUYECKUMU
YCTPOMCTBaMH, COXpPAHEHHS 370POBBS M COONIONCHUS HOPM SKOJOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

OCYIIECTBIISATh IO  PYKOBOJACTBOM  Iefarora IOUCK  HH(QOpMaIUH
¢uznyeckoro coaepxaHusi B cetu MHTEpHET, caMOCTOSATENbHO (HOpMYIHpys
IOUCKOBBI  3alpoc, HaXOAWTb IMYTH  ONpPEIEICHUS JOCTOBEPHOCTU
MOJTy4eHHOW MH(OpPMAIIMK Ha OCHOBE UMEIOIINXCS 3HAHUH U IOTOTHUTEIEHBIX
HMCTOYHUKOB;

MCIIOJIb30BaTh MPH BBIMIOJIHEHUU YUYEOHBIX 33JaHUN OTOOpPAaHHYIO TEIarorom
HAYYHO-TIOMYJSIPHYIO JTUTEpaTypy (GU3MUECKOTO COACPIKAHUS, CIPABOYHBIC
MaTepuaibl, pecypchl ceTu HTepHeT; BiajeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3zoBaHusl HHGOPMAIIMU U3 OJTHOI 3HAKOBOM CHCTEMBI B APYTYIO
C OMOPOM Ha ajJrOpUTM MU YTOUHSIOIIME BOMPOCHI MEAArora; co3/laBaTh IOJ
PYKOBOJICTBOM Iiearora ¢ OOCYXJIEHHEeM IUIaHa paloThl MHUChMEHHBIE U
YCTHBIE COOOUIEHHsS] Ha OCHOBE HH(OpMalMU U3 HECKOJIbKUX HCTOYHUKOB
(¢uznyeckoro copep:kaHusi, MyOJIMYHO MPEACTABIATh PE3YyIbTaThl MPOEKTHOM
WM HUCCIIEOBATENbCKON NEATENbHOCTH; MPU 3TOM TIPaMOTHO HCIOIb30BaTh
U3YYCHHBIM TOHSATUMHBIN anmapar u3y4aeMoro paszzaena (U3UMKU U
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COTPOBOXAATh BBICTYIUICHHE TMpe3eHTalued ¢ Y4ETOM OCOOEHHOCTEM
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

Temarnueckoe TJIAHUPOBAHWE M KOJWYECTBO YacOB, OTBOJAMMBIX HA OCBOCHHE KaXKIOHW TEMBl y4eOHOTO IpeaMeTa
«Duzuka»y denepanbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHUs
o0y4alomuxcsi ¢ 3aJEP>KKOM TMCUXUYECKOTO0 PAa3BUTHSA, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pazaenoM DenepanabHoO
paboueil mporpamMmmbl yueOHoro npeameta «duszuka» o0pazoBaTeIbHON MIPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHus.

7 KJIACC (68 )

TemaTnuecKuii OcHOBHBIE BU/BI 1eSITEILHOCTH Y4ALIUXCS
OcHoBHoOe coep:kanue . .
0J10K, Tema (Ha ypoBHe y4eOHBIX el CTBHUIl)
Pazgen 1. ®usnka u eé pojb B IO3HAHUHU OKPY:Kamolero mupa (6 1)
®duzuka — @usznka — Hayka O npupone. SIBneHus | BrliBieHne OCHOBHBIX PasiW4M{ MpPU MOMOIIM IEJarora Mexny (U3HUECKMMH M XHMHUYECKUMHU
Hayka o npupone | npupons  (MC®).  ®wusmueckme  sBieHus: | npespamenusMu (MC — Xumus).
(29) MEXaHWYeCKHe,  TEIUIOBble,  JJIeKTpHueckue, | Pacro3HaBaHume ¥ KiaccuHKanus TOcie OOCYKAEHHS C IeNaroroM Npu IHOMOIIM HaBOMSIINX
MAardmMTHBIC, CBETOBBIC, 3BYKOBBIC. BOITPOCOB (1)I/I3I/I‘ICCKI/IX SIBIICHUM: MEXaHUYCCKUX, TCIUIOBBIX, OJICKTPUYCCKUX, MarHuTHBIX
" CBCTOBBIX.
HabGmonenue u onrcanne GpU3N4ecKux sBJICHUI Ha 6a30BOM YpOBHE.
Dusnyeckue Dusnueckue BEJIMIHMHBI. W3mepenne | OnpeneneHue IpH MOMOIIM IIe1arora IeHbl JeICHHs KAl H3MEPUTEIFHOT0 Iprudopa.
BesmunHb (2 ) | Qusmueckux BenwunH. usuveckue npubopul® | Usmepenue 1o 06pasily MOJ pyKOBOJACTBOM TIEJarora JTHHEHHBIX Pa3sMEpOB Tel M TPOMEKYTKOB
IHozpewnocms  uszmepenuii.  MexIyHapogHas | BPEMEHHU C y4ETOM HOTPELIHOCTEH.
CHUCTEMA eTUHMIL. W3mepenue no o6pasiyy o pyKOBOJCTBOM Iearora 00bEémMa sKUAKOCTH U TBEPAOTO Tea.
Memoncmpayuu’ W3mepenne mo o0pasily Moja PyKOBOJACTBOM II€Aarora TeMIepaTypbl HPH HOMOIIM >KHAKOCTHOTO
1. MexaHn4YecKHe, TEIUIOBBIE, JJICKTPHUYECKHE, | TEPMOMETpa U IaTYMKa TEMIepaTyphl.
MarHuTHBIE, CBETOBBIE SIBIICHHS. BrimosHeHNEe HECTOXKHBIX TBOPYECKMX 3aJ@aHMH C OINOPOH Ha aiuropuT™, IPEABAPUTEIHHO

5 MC — 31eMeHTHI COAepIKaHHs, BKIIOUAIOLINE MEKIIPEIMETHBIE CBA3H, KOTOPHIE IOAPOOHEE PACKPHITE B TEMATHYECKOM ITAHHPOBAHHIL.
® KypcuBom 0Go3HaueH yaeGHBI MaTepHAl, KOTOPBIHA H3YUACTCS, HO HE BHIHOCHTCS Ha IIPOMEXYTOUHYIO M HTOFOBYIO ATTECTAIIHIO.

7 Bee Jlemonctpauun u JlabGopaTtopHble paOOThl, MPEICTaBICHHBIE B COACPKAHHH, IOMYCKaeTcsi (MOXKHO) MPOBOJHMTH, HCIHONB3Ys MH(POPMALMOHHBIE W JJIEKTPOHHBIE TeXHOMOrHU (LH(pOBbIC

00pa3zoBaTenbHBIE PECYPCHI).
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2. ®duznyeckre NpHOOPHI U NPoLEaAypa MPSIMBIX
W3MEpPeHUH  aHaJOrOBBIM M IU(POBBIM
pudopoM.

Jlabopamopnvie pabomol u onvimol.

1. Omnpenenenne LCHBI JICTICHUS

N3MEPHUTEIHEHOTO npubdopa (ucnonb3ys

TEXHOJIOTHUECKYIO KapTy SKCIIEPUMEHTA).

2. W3mepenne pacCTOSHHM.

3. W3meperne  o0béMa

TBEPIOTO TeNa.

4, Onpedenenue pasmepos Maibix me.

5. U3mepenue Temmeparypbl IpU TOMOIIA

KHUIKOCTHOTO ~ TepMOMeTpa M JlaT4HKa

TEMIIEPATYPBI.

6.  Ilposedenue uccredosanus no npogepke

2unomesvl:  OAILHOCMbL — NOAEMA  WAPUKa,

NYWEHHO20 20PU3OHMANbHO, meM DOoblLe, Yem

Oonbue gbicoma nycka.

KHUIKOCTH n

pa3oOpaHHBII € T[EJaroroM MO THOHCKY CIIOCOOOB HM3MEPEHHMsS HEKOTOPhIX (M3MYECKUX
XapaKTEepUCTHK, HAIPUMEDP, Pa3MEPOB MaJlbIX 0OBEKTOB (BOJIOC, ITPOBOJIOKA), YIAIEHHBIX 0OBEKTOB,
OOJIBIINX PACCTOSHUN, MAJIBIX IPOMEXYTKOB BpeMeHH. O0CyKaeHHe TpeyiaraeMpIX croco0oB.

EcrecrBenno-
HAyYHbIH MeTOJ
no3Hanus (2 4)

Kak ¢m3mka wm [apyrue ecTecTBEHHBIC
HayKd W3y4aloT 1npupony. Ecmecmegenno-
HAyuHulll  Memoo  NO3HAHUA:  HabaoOeHue,
NOCMAHOBKA HAYYHO2O BONPOCA, BblOBUIICEHUE
2unomes, 9KCNepuMeHm HO NpoeepKe cUunomes,
obvacHeHue Habmooaemozo Aenenus. Onucanue
Qusuueckux aeneHuli ¢ NOMOwbI0 Mooenell.

[Tpeamer u MeToOBI HUZHUKH.

Hemoncmpayuu
1. OmnpeneneHne NOTPENIHOCTH
9KCTIEPUMEHTA.

BrInBIDKEHNE THIIOTE3 TIOCIIE TPEABAPUTENHLHOTO OOCYKICHUS € TIEaroroM, 0ObsSCHAIOMINX MPOCTHIE
SIBJICHUS1, HAIIPUMED:

— [I04YEMY OCTaHaBIMBACTCS IBUXKYILEECS 110 TOPU3OHTAIBLHOU IIOBEPXHOCTH TEINO;

— [I04YEMY B JKapKyl0 IIOTOJly B CBETIION OJEXkKE IIPOXJIaJHEN, UeM B TEMHOM.

Bp100p cioc060B MPOBEPKH TMIIOTE3 U3 IPEJIOKEHHBIX ME1aroroM.

HabnrogeHne mpeIoKEHHBIX IEJaroroM MCCIEIOBAaHUM IO TPOBEpKe KaKOH-THOO THIIOTE3HI,
HampuMep: JAJIBHOCTh NOJIETA INApHKa, MYIMIEHHOTO TOPU3OHTAJIbHO, TeM OoJjblie, yeMm OoJiblne
BBICOTA ITyCKa.

[TocTpoeHne CcOBMECTHO € MENaroroM INPOCTEHINNX Mozeneld (U3MYeCKHX sIBICHUH (B BHae
PHCYHKOB WIJIM CXEM), HallpUMep IaJieHue IpeIMeTa; MPpSIMOIMHEHHOE paclipoCTpaHeHNE CBETa.

Paznen 2. IlepBona

YajibHbIE CBe/IEHHs 0 CTPOEHNH BelecTBa (5 1)

Ctpoenne
Beutecta (1 )

CrpoeHue BellecTBa: aTOMbl M MOJICKYJIbI, UX
pasmepovl. Onvimovl, 00KA3bIBAIOWUE OUCKPEMHOE

Ha6J'l}O}I€HI/Ie " MHTEPIIpETAA COBMECTHO C II€AArOoroM OIIbITOB, CBUACTCIIbCTBYIOIINUX 00 aToMHO-
MOJIEKYJIAPHOM CTPOCHHNHU BEIIECTBA: OIIBITHI C PACTBOPCHUEM PA3JIMYHBIX BEUICCTB B BOJIC.
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cmpoenue geujecmaa.
Jlabopamopnuvie pabomot u onvimui®,
1. Onenka muamerpa aToMa METOAOM PSIOB (C
HCIIONBb30BaHNEM (oTorpadmit).

OneHka NpU TOMOIIM TEXHOJOTMYECKOH KapThl pa3MepOB aTOMOB M MOJIEKYJ ¢ HCHOJIb30BAaHHUEM
(oTtorpaduii, MOTyIEHHBIX HA ATOMHOM CHJIOBOM MHKpockore (ACM).
OrmpezeneHue nocie NpeaBapUTEIFHOr0 00CYKICHHS C IEAaroroM pa3MepoB MaJlbIX Tell.

JABuskenue

U B3aUMOJieiicTB
He YacTHIl
BelecTna (2 4)

JBmxenne yactun BeniecTBa. CBsA3b CKOPOCTH
JBUKEHMSI 4acTUL ¢ Temneparypoil. bpoyHoBckoe
IBKeHue, 1uddysus. Bzaumoodeticmeue wacmuy
seujecmaa: nNpUMsAdICeHUe U OMmanKkueanue.

Hemoncmpayuu

1. HaGmoneHre OpOyHOBCKOT'O IBUYKEHHSI.

2.Haomonenue nuddysun.

3.Habnwoenue  aenenutl,  0ObACHAIOWUXCS
npUMANCeHUeM Uil OMmMAaIKuGanuem 4yacmuy
seujecmea.

Jlabopamopnwvie padbomot u onvimul

1. Oyenxa ouamempa amoma memooom ps0os
(c ucnonvsosanuem pomoepadghuii).

2.0mpITBl MO0 HAOIIOIEHUIO
pacuIMpeHus ra3oB.

3. OnbiThl 10 OOHAPYKEHHUIO JEWUCTBHS CHII
MOJIEKYJISIPHOTO TPUTSKEHHUSI.

TCILIOBOT'O

Habmronenne u 00bsICHEHHE TP TOMOIIH ITeAarora OpOyHOBCKOTO IBIKCHUS U ABNeHU quddy3nn.
[IpoBenenne n OOBACHEHHWE C OMOPOIl Ha ANTOPUTM, NPEIBAPHUTEILHO PAa300paHHEBIN C IeIaroroM
OITBITOB 110 HAOJIIOJICHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B.

[IpoBeneHue M OOBSCHEHHE OIBITOB C OIMOPOW HA AJITOPUTM, INPEIBAPUTENHLHO Pa300paHHBIA C
TIeIaroroM 1o 0OHapy )KEHHUIO CHJI MOJIEKYJISIPHOTO TIPUTSDKEHHUS ¥ OTTAJIKUBAHUSI.

ArperarHbie
COCTOSIHUS
BelecTna (2 4)

ArperaTHble COCTOSIHHSI BELIECTBA: CMPOEHUE
2a308, Jlcuokocmetl u MmeépovIx
(kpucmannuveckux) men. Bzaumocesasv meocoy
ceolicmeamu  8ewecms 6 PA3HbIX aA2peamHbIX
COCMOSIHUAX U UX  AMOMHO-MONEKYJIAPHbIM
cmpoeHueM. Ocobennocmu azpe2amubix
COCTOSIHULL BOOWL.

JHemoncmpayuu

1. Habxronenue nuddysun.

Onucanue MOJA PYKOBOJACTBOM TIefarora (C HCIOJIB30BAaHMEM HPOCTBIX MOJENeH) OCHOBHBIX
pa3Iu4uii B CTPOEHUM Ia30B, )KUJIKOCTEN U TBEPABIX TEIL.

HauvanpHble mNpencTaBieHHS O MaJOW CXHMAaeMOCTH JKUAKOCTEH M TBEPABIX TeJ, OOJBIION
C)KMMAEMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM YpPOBHE I10JI KOHTPOJIEM IEJarora 0 COXpaHeHHH (OPMBI TBEPABIX TeJ U
TEKY4YECTH XKUJKOCTH.

HaOmonenue 3a omnpITaMu, T0Ka3bIBAIONIMMH, YTO B TBEPIOM COCTOSHUH BOJBI YACTHIIBI HAXOJSATCS
B CpEe/IHEM JIaJIbIIIE IPYT OT Apyra (TJIOTHOCTh MEHBIIIE), YEM B KHKOM.

VYcTaHOBIIEHHME C OHNOpOW Ha JUAAKTUYECKHH MaTepuall MpOCTBIX B3aUMOCBS3EH MEXIy
0COOCHHOCTSMHU arperaTHbIX COCTOSIHHUM BOJBI M CYIIECTBOBAaHHMEM BOJHBIX oprannzmoB (MC —
Ouonorus, reorpadus).

Pasnen 3. JIBu:kenue u B3aumosneiicreue tea (21 v)

8 3[[6(3]: " fajie€ MpuBOAUTCS pacmnpeHHmﬁ NepeICHb na60paT0pHI)1x pa60T U OIIBITOB, U3 KOTOPOT'O YUUTEJIb ACIACT BI)I60p 10 CBOEMY YCMOTPEHHIO U C y‘IéTOM CITUCKA 3KCTIEPUMEHTAJIbHBIX SaﬂaHHﬁ,

npearaeMsix B pamkax OI'D mo ¢msuke.
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Mexanuueckoe
aBukeHue (3 4)

Mexanuueckoe naBuxeHue. PaBHOmepHOe u
HepaBHOMepHOe nBIkeHHe. Ckopoctb. Cpedusas

CKOpOCMb  NpU  HEPABHOMEPHOM — OBUNCEHUU.

Pacuér myTH 1 BpeMeHH ABIDKEHHUS.
JHemoncmpavuu

1. HaGmoieHne  MEXaHWYECKOTO  JIBHDKEHUS
Tena.

2. 3aMepeHue  CKOPOCTH  MPSIMOJIMHEHHOTO
JIBUOKCHUSL.

Jlabopamopnsie padomot u onvimul

1. OmpeneneHue  CKOPOCTH  PABHOMEPHOTO

JOBIDKCHUS (IIApHKa B KUIKOCTH, MOJEIH
3JIEKTPUIECKOTO aBTOMOOMIIS U T. II.).

2. Onpenencuare cpenHen CKOPOCTH
CKOJBXEHUSI Opycka WM IIapuka 110
HaKJIOHHOH ITOCKOCTH.

HccnenoBanne paBHOMEPHOTO ABM)KEHHSI M OIIPEAEICHUE €r0 IMPU3HAKOB IMOCHE MPEIBAPUTEILHOTO
00CYXIEHHSI C TIeIarOTOM.

HaOmonenne HepaBHOMEPHOTO ABIKEHHS M OTIPEIEIICHUE €T0 OTINIHI OT PAaBHOMEPHOTO JBIKCHUS
TI0CJIE TIPEJBAPUTELHOTO OOCYKICHNUS C TIEJarOroM.

Pemenne THNOBBIX pacd€THHIX 3amad B 1—2 AEHCTBHSA C OMOPOW HA AJTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJaroroM Ha ONpEAEIeHHE IMyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JIBIDKEHHUSL.

AHaiM3 npu MOMOIIM Nejarora rpagukoB 3aBUCUMOCTH ITyTH ¥ CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
IUIOTHOCTD (4 4)

SIBnenue HWHEPILIHH. 3axon uHepyuu.
Bszaumooeiicmeue men kax npuuuna usmeHeHus
ckopocmu  Osudicenus men. Macca kax mepa
unepmuocmu mena. IInotHocTh BemecTBa. Ca:a3b
HIOMHOCIU € KOAUYECBOM MONEKYN 8 eOUuHUYe
006véma eewecmaa.

Hemoncmpayuu

1. HabmioneHue siBJICHUST HHEPIIHU.

2. HabnroneHne u3MEHEHHs CKOPOCTH HpH

B3aMMOJICHCTBHH TEIl.
3. CpaBHEHHE MacC I10 B3aMO/ICHCTBHIO TEIL.

OOBsiCHCHHE TIPH TIOMOIIM TEXHOJOTHYSCKOW KapThl M TeJarora W IPOTHO3HPOBAaHUC SIBICHHA,
00yCJIOBJICHHBIX HHEPUHEH, HApUMEp: YTO IPOUCXOIUT TPH TOPMOKCHHH WA PE3KOM MaHEBpe
aBTOMOOMIIS, IOYEMY HEBO3MOYKHO MTHOBEHHO IPEKPATHTDH JBIKEHUE HA BEJIOCHIICAC WM CAMOKATe
UT. I

HaGmonenne w 0a30BBI aHANM3 OMBITOB MOJA PYKOBOJCTBOM IENArora, JE€MOHCTPHUPYIOIINX
U3MEHEHHUE CKOPOCTH JABUKEHUS Teja B pe3ysbTaTe ICUCTBUS HA HErO APYTUX Tell.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha ONpe/elieHHe MaccChl Tela, ero 00bEMa U INIOTHOCTH.
HaGmronenne w 0a30BBI aHANHW3 OMBITOB MOJ PYKOBOJCTBOM IEAArora, JIeMOHCTPHUPYIOIINX
3aBUCUMOCTh U3MEHEHUSI CKOPOCTH TeJla OT €ro Macchl MpHU B3auMoaecTBUM Tesl. M3Mepenue macchbl
TeJa pa3IMIHBIMH CITIOCOOaMHU.

OnpeneneHye COBMECTHO € NEAAroroM IUIOTHOCTH Tella B PE3y/lbTaTe U3MEPEHMsI €ro Macchl U
00BEMa.
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Cuaa. Buael cna
(14 )

Cuna Kak XapaKTepUCTUKA
B3auMojeiicTBusa Ten. Cuia ynpyrocTu M 3aKOH
I'yka. Hsmepenue cunbl c noMOWbIO
Ounamomempa. SIBIEHWE TATOTEHHS W CHIIA
TsokecTd. Cuna msidcecmu Ha Opyeux NAAHEmax
(MC). Bec mena. Hesecomocmyo. CloxKeHHE CHIL,
HaIPaBJIEHHBIX o OJIHOH MIPSIMOM.
PaBroneiictBytomas cwn. Cuna mpenus. Tpenue
CKONbIICceHUs U mperue noxos. Tpenue 6 npupoode
u mexuuxe (MC).

ﬂemoncmpauuuz
1. CnoxeHue cuiI, HampaBJICHHBIX IO OJHOM
MIPSIMOM.

Jlabopamopnwvie padbomot u onvimel.

1. Onpenenenue MIOTHOCTH TBEPIOTO TeMa.

2. OnbIThl, JEMOHCTPHUPYIOIINE 3aBHCHMOCTh
pactsokeHus  (medopMariiv) TPYKHHBI  OT
TIPUJIOKCHHON CHITBL.

3. OnBITHI, JIEMOHCTPUPYIOUINE 3aBHCHMOCTH
CHIIBI TPCHHS CKOJBXCHHUS OT Beca Tena U
Xapakrepa COIIPHKACAIOIINXCS
MIOBEPXHOCTEH.

W3ydenne cOBMECTHO € MEJAaroroM B3aMMOJAEHCTBHSA KaK MPUYUHBI U3MEHEHUS! CKOPOCTH Tea WU
ero nedopmaruu.

OrnucaHye Ha HAa4aJbHOM YPOBHE peajbHBIX CUTyalluil B3auMOAEHCTBUS Tell ¢ IOMOIIBIO MOAeNneH, B
KOTOPBIX BBOJUTCS NMOHATHE U N300pakeHHE CUJIBL.

W3ydeHnne mox pyKOBOJACTBOM IMeAarora CHJIbl YHOPYTOCTH, 3aBUCHUMOCTU CHJIBI YIPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO ITHYPa WK IPYXHUHBI (C TIOCTPOCHNEM rpaduKa).

AHanu3 ¢ onopoi Ha AMJAKTUUYECKUI MaTepuai Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX HPOSBIAETCA ICHCTBUE CHIIBI yNPYrocTH (YHPYrocTh Ms4a, KPOCCOBOK, BETOK AEpeBa
U 71p.).

AHanu3 ¢ Onopoi Ha IUAAKTUYECKUM MaTepuall o[ KOHTPOJIEM IEAarora CUTyalui, CBsI3aHHBIX C
SIBIEHHEM TSATOTEHUS.

[lonumanue ¢ omnopodl Ha CXeMbl HPH IOMOIIM Ieaarora OpOMTaJbHOTO JBIDKCHUS IUIAHET C
HCTIONIb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa HHepLuH (MC — acTpoHOMHUS).

Wsmepenune Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ATOrO CHOCO0a U3MEPEHUs IMOCie
MIOBTOPEHUSI C IIE1aroroM.

HabmnroneHue siBIEeHUSI HEBECOMOCTH.

HabnroneHune 3a 3KCIIepUMEHTAIBHBIM TTOJIyY€HHEM IIPaBUJIA CIO0KEHUS CHJI, HAlPaBJICHHBIX BAOJb
o1HOM npsimoit. OnpesieneHye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
W3ydenue mox pykOBOACTBOM MENATOra CHIIBI TPEHHSI CKOJIBKEHHS U CHIIBI TPEHHS MOKOSI.
HccrnenoBanne ¢ omopoil Ha TEXHOJIOTMYECKYIO KapTy 3aBUCHMOCTH CUIJIBI TPEHHs OT Beca Tela
U CBOMCTB TPYIIUXCS MOBEPXHOCTEH.

ba3oBeli aHAM3 ¢ ONOPOM Ha AWAAKTUYECKHN MaTepHall MOoJ KOHTPOJIEM MEeAarora NpakTHYECKHX
CUTyalliii, B KOTOPBIX NPOSABIAETCS JCHCTBHE CHIBI TPEHMS, MCHONB3YIOTCS CIIOCOOBI €&
YMEHBUICHUS] WM YyBEJIWYEHUs (KaTaHWe Ha JIbDKaX, KOHbKaX, TOPMOXKEHHE aBTOMOOWII,
UCTIOJIB30BaHME MOIINITHUKOB, TJIaBaHUE BOIHBIX KHUBOTHBIX U Ap.) (MC — Ounosmorus).

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA aJrOpUTM, MPEABAPHUTEIHHO
pa3o0paHHBIil COBMECTHO C MENaroroM C HCIOJIb30BaHUEeM (OpMyJ Ajsi pacdéra CHIIbI TSHKECTH,
CHJIBI YTIPYTOCTH, CHJIBI TPEHHUSL.

Paznen 4. JlaBie

HHe TBEPABIX TeJl, AKUAKOCTeH 1 ra3os (21 u)

JdaBsenue.
Ilepenaua
JAaBJIeHUS
TBEPABIMHA
TeJaMHu,
JKMIKOCTSMH U
razamu (3 4)

Hasnenue. Cnocobvl ymenbuleHUs U YEeaudeHus.
Oasnenus. /lasnenue eaza. 3asucumocms
odasnenus 2asza om 06véma, memnepamypbi.
Iepeoaua oasnenus meépovimu menamiu,
Jrcuokocmamu u eazamu. 3axon Ilackans.
Inesmamuueckue mauiumbl.

,Zlemoncmpauuu2

1. 3aBUCHMOCTB JTABJICHUS rasa oT

TeMIepaTypbl.

AHanu3 u 0OBbSICHEHHE C ONOPOi Ha JUIAKTUYECKHH MaTepual 1oJ| KOHTPOJIEM Ie/larora OIbITOB U
IIPAKTUYECKUX CUTyalUil, B KOTOPBIX IIPOSBISETCS CHJIA AABJICHUS.

OO0ocHOBaHME C OTIOPOH HA TEXHOJOTWYECKYIO KapTy IPH IIOMOILM IeJjarora Cnoco00B yMEHbBIICHUS
U YBEJIMYCHMS aBICHUS.

W3ydenune o pyKOBOJCTBOM II€[arora 3aBUCHMOCTH JIABJICHHS Ta3a 0T 00bEMa M TEMIIEpaTyphl.
W3yyeHne mox pyKOBOJACTBOM IieJarora OCOOCHHOCTEW TIepefauyd IaBJCHUS] TBEPIBIMH TEJIaMH,
XKHUIKOCTAMHU U Tazamu. OOOCHOBaHME PE3yJIbTATOB ONBITOB OCOOCHHOCTSMH CTPOCHHS BEIlECTBa B
TBEPAOM, JKUJIKOM U ra3000pa3HOM COCTOSHHSX NPETI0KEHHBIMU (GOpMYITHPOBKaMH.

HaOmonenue 3a 3KcepUMEHTAIbHBIM JOKa3aTeIbCTBOM 3aKoHa [lackars.
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2. Hepe,uaqa JAaBJICHHUA ) KUJKOCTBIO U I'a30M.

Pemenne TUNOBBIX pacu€THBIX 3aAad B 1—2 neiicTBUA € OMOPOH HA AIrOPUTM, MPEIBAPUTENIBHO
pa300paHHBIIl COBMECTHO C MEAaroroM Ha pacyéT JaBJICHHS TBEPIOTO Tela.

JaByenue
Kuakoctu (5 v)

3aBUCHMOCTh  JaBJICHUSI  JKHIKOCTH  OT
TITyOMHEI. Tuopocmamuueckuii napaooxc.
Coobwarowuecss  cocyoul. Tuopasnuyeckue
MeXAHUZMBL.

ﬂemoncmpauuuz

1. CooOmaroriecst COCyIBI.
2. 'mppaBnudeckuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHUYECKYIO KapTy NOJ PYKOBOACTBOM IeJlarora 3aBHCHUMOCTHU
JABIICHUS KHUIKOCTH OT TIIyOHHBI OTPYXEHUS U TIIOTHOCTH XKHUIKOCTH.

HaOmonenue n HavyanbHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKkoHa [lackans.
W3y4yeHne cOBMECTHO C MEJaroroM COOOIIAIOIMNXCS COCYIOB.

Pewenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOPUTM, NpPEABAPUTENBHO
pa300paHHBII COBMECTHO C MEIaroroM Ha pacyéT NaBICHHS )KUAKOCTH.

Habmonenue 3a 00bsICHEHHEM NIPHUHIIMIIA JEHCTBHS THAPABINIECKOTO TIpecca.

Ananmu3 U OOBSCHEHHE C ONOpOoM Ha JUIAKTUUECKUH Marepuan IOJ KOHTpPOJIeM Iejarora
MIPAKTUYECKUX CUTYalUi, TEeMOHCTPHPYIOIUX NPOsBICHNUE JaBIEHUs KUIKOCTU U 3aKoHa [lackans,
HaIpuMep MPOLECCOB B OpraHU3Me Ipu Iiy6okoBogHOM HeIpstHUN (MC — Ounosorus).

AtMocgepHoe
napienue (6 4)

Atmocdepa 3emin U atmMocepHOE NaBIICHHE.
Tlpuuunvl cywecmeoganus 6030YuiHOU 000104KU

3emnu. Onvim Toppuuennu. Usmepenue
ammocgheprozo oaegneHus. 3asucumocmeo
ammocgeprozo  OagneHuss om  blcOmMbl  HAO
ypoenem mops. Ilpubopvl  Ona  usmepenus
ammocgeprozo 0asnenus.

,Zlemowcmpamm2

1 [IposiBnenne neicTBrsA aTMOCHEPHOTO

JIaBJICHUSL.

HaGmonenue 3a skcniepuMeHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBICHUSL.

AHanu3 ¥ 00BsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CB3aHHBIX C IEHCTBUEM aTMOC(HEPHOTO TaBICHUS.

Habmronenue 3a 00bACHEHHEM CYILIIECTBOBAaHHA aTMOc(hepsl Ha 3emMile U HeKOTOPBIX IIaHEeTax WIH e€
OTCYTCTBUs Ha Apyrux mianerax u Jlyne (MC — reorpadusi, actpoHOMHS).

ba3zoBoe mMOHMMaHWE NPUYUH H3MEHCHHS IUIOTHOCTH aTMOc(epbl € BBICOTOH M 3aBHCHMOCTH
aTMOC(EPHOTO AaBJICHUS OT BBICOTHI.

Pemenne THUIMOBBIX PacyETHHIX 3a1ad B 1—2 JeHCTBHSA ¢ ONOpPOH Ha ajaropuTM, HpeaBapHUTEIEHO
pa3o0paHHBIil COBMECTHO C IIEAaroroM Ha pacyéT aTMOC(HEPHOTO JaBIICHHUS.

H3ydenue nox pyKoBOJICTBOM IeJlarora ycTpolicTBa GapoMeTpa-aHepounsa.

39




JeiicTBue
JKHIKOCTH U rasa
HA NOTPY:KEHHOE
B HUX TeJio (7 4)

eticmsue sicuokocmu u 2asa Ha NOSPYHCEHHOE
6 Hux meno. BrITankuBaromas (apxuMmenoBa)

cuna. 3axon  Apxumeoa. Ilnasanue  men.
Bosoyxonnasanue.

ﬂemoncmpauuuz

1. 3aBHCHMOCTh  BBITJKHBAIOMIEH CHIIBI  OT

00béMa  MOrpyXKEHHOW dYacTH Tela U

TUTOTHOCTH JKUAKOCTH.

2. PaBeHCTBO BBITAJIKMBAIOUIEH CHJIBI  BeCy

BBITECHEHHOMH XKHUIKOCTH.

3. YcnoBue maBaHMS TeN: IUIABAaHHE WM
MOTPY’)KEHHE Tel B  3aBUCUMOCTH  OT
COOTHOIIIEHUS MIIIOTHOCTEN TeNa U XKUJIKOCTH.

Jabopamopnuvie padomot u onvimul.

1. ccnenoBanne 3aBHCMMOCTH Beca Tela B
BOJIE OT 00BEMa MOTPYKEHHOH B KHIKOCTb
4acTH Tela.

2. OmpeziesieHue  BBITAJIKUBAIOLICH  CHUJIBI,
JICHCTBYIOIIE Ha Telo, IOrpyxkEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBHCHMOCTH BBITAIKHUBAIOILEH
CUJIBI, JEUCTBYIOIIEH Ha TEJO B KUAKOCTH,
OT MAacCBhI Telna.

4. OnbITEl, AEMOHCTPHUPYIOIINE 3aBUCHMOCTD
BBITAJIKMBAIOIIEH CHIIbI, JAEUCTBYIOIIEH Ha
TEJIO0 B XHIKOCTH, OT 00BbEMa MOTPYXEHHOM
B JKHJKOCTh YacTH Tela U OT IJIOTHOCTH
JKUJKOCTH.

5. KorctpyupoBanue apeomeTpa WU
KOHCTPYHPOBAHME JIOJKU U OMNperesieHne e
rpy30I0JbEMHOCTH.

HaGmoneHre 3a SKCIIepUMEHTAITLHBIM O0OHAPYKEHHEM JeUCTBUS KUIKOCTH W ra3a Ha TOTPYyXKEHHOE
B HHUX TEJIO.

OmnpeneneHne ¢ OMOpPOH Ha TEXHOJIOTWYECKYIO KapTy BBITAIKHWBAIOMICH CHIIBI, NEHCTBYIOmEH Ha
TEJ0, NOTPYXKEHHOE B XKUIKOCTb.

Habmronenne 3a mpoBeneHNEM U 00CYKIEHHE COBMECTHO C TIEaroroM ONBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOMICH Ha TEJO B XKUIKOCTH, OT 00BEMA MOTPYKEHHOM
B ’KUJKOCTb YacTH TeJa U OT MJIOTHOCTHU KUIAKOCTH.

HccrnenoBanre moJ pPYKOBOJACTBOM IElarora 3aBHCHMOCTH Beca Tella B BoAe OT 00BEMa
MOTPYKEHHOM B )KUAKOCTh YaCTH TEJIa.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpeABaAPUTENHHO
Ppa300paHHBI COBMECTHO C TIEIaroroM Ha MPUMEHEHHE 3aKOHA ApXUMEIa M YCIOBHS TUIABaHUS TEI.
KoHcTpynpoBaHue npu momouy neaarora apeoMerpa uil KOHCTPYHUpPOBaHUE JOAKU U ONPENEICHUE
€€ Tpy30IIOABbEMHOCTH.

Paznen 5.

Padora u MmomHoCTh. JHeprus (12 u)

Pabora
M MOIIHOCThH

3w

Mexanmueckas padota. MomHOCTh

HabnroneHne 3a SKCIepUMEHTAIBHBIM ONPEACICHUEM MEXaHHYeCKOH paOOTHI CHIIBI TSHKECTH TPH
NaJicHUM Tela MU CWIbl TPEHUs IPU DPABHOMEPHOM IIEPEMELIEHUM Teja [0 TOPU30HTAIbHON
NIOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOIHOCTH, Pa3BUBAEMOM MTPH OABEME T10 JIECTHHUIIE.
Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHBIN COBMECTHO C TIEIarOrOM Ha pacuéT MEXaHHIeCKOH paboThl M MOIIHOCTH.
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IIpocreie
MeXaHu3MBblI (5 1)

IIpocTsie MEXaHU3MBI: phlyar, 610K,
HaKJOHHAs IUIOCKOCTb. [Ipasuno pasHogecus
puiuaea.  Ilpumenenue npaguna — pasHoGecus
puluaza Kk 010Ky. «3010moe npaguioy Mexamuku.
KIT MIPOCTHIX MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE.

JHemoncmpayuu

1. ITpumeps! TPOCTHIX MEXAHM3MOB.

Jlabopamopnsie pabomot u onvimal

1.0mpenenenne paOOTBHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JBIDKEHUH Tena o
TOPU30HTAILHOU IOBEPXHOCTH.

2. UccrnenoBanue ycaoOBUi paBHOBECHS phlyara.

3. U3amepenne KIIJI HaKkIOHHOH IIOCKOCTH

(3MeKTpOHHAS TEMOHCTPAIIHS).

HauanpHoe moHMMaHWe BBHIMTPHIIIA B CHIIE IPOCTHIX MEXaHU3MOB HA NPUMEpPE phluara, IMoJIBHKHOTO
1 HENOJABWKHOTO OJIOKOB, HAKJIOHHOW TJIOCKOCTH.

HccnenoBaHne COBMECTHO C IIEAAroroM yCJIOBHSI PAaBHOBECHS phIYara.

OOHapy)XeHHE TIOJl PYKOBOJACTBOM IIelarora C OIOPOH Ha IWAAKTHYECKHH MaTepuan CBOWCTB
MIPOCTBIX MEXAHMW3MOB B PA3IMYHBIX MHCTPYMEHTAaX M HPHUCIOCOOICHHSAX, HCIOIb3YEMbIX B OBITY
1 TEXHHKE, a TAKXKe B XKUBBIX oprannzMax (MC — Ouomorus).

HaOmionenne 3a SKCHEpHMEHTANBHBIM JIOKAa3aTEICTBOM pPABEHCTBA pabOT IpHM HPUMEHEHHH
MIPOCTBIX MEXAHN3MOB.

Omnpenenenue nox pykosoacTsoM nenarora KII/l HakI0HHOM MIIOCKOCTH.

Pemenre TUMOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHUS C ONMOPON Ha alroOpuTM, MPEIBapUTEIHLHO
pa3o0paHHBIIl COBMECTHO C MEAAaroroM Ha IPUMEHEHHUE MpaBuiia PABHOBECHS pbluara M Ha pacyér
KII.

Mexanuueckas
neprus (4 4)

Mexannueckass 3Heprus. Kuumemuueckas u
nomenyuanvuas suepeus. Ilpeepawenue 00Ho2o
8uda Mexamuueckol 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHEHMs YHEPTHU B MEXaHHKE.

JlaGopaTopHbie paGoThbI U ONBITHI.

HaGmronenne 3a sKcriepuMEeHTAIbHBIM ONPECICHHEM U3MEHEHUs KMHETUIECKOW U MOTeHIINATbHOM
SHEPI'uM TeJla MPU €ro CKaTbIBaHUU 110 HAKJIOHHOM MJIOCKOCTH.

®opMynUpOBaHUE COBMECTHO C IE€JAaroroM Ha OCHOBE HCCIENOBaHMS 3aKOHA COXPaHEHMS
MEXaHUYECKOH HEPTUU.

IIpencraBnenue npu NOMOIIY NEAATOra IPAHUL] IPUMEHUMOCTH 3aKOHA COXPAHEHHUSI YHEPTUH.

1. Uzyuenne 3aKOHa coxpaHeHHs1 | PemreHne THUIOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHSA C ONMOPOH Ha alrOpuUTM, MPEIBapUTEIHLHO
MEXaHHYeCKOH  3HEepruu (97exTpoHHast | pa300paHHBIN COBMECTHO C IE€aroroM C UCIOJIb30BAHUEM 3aKOHA COXPAHEHHUS SHEPTUH.
JIEMOHCTpAITHS).
Pe3epBHoe Bpems (3 4)
8 KJIACC (68 u)

TemaTnueckuii
0JIOK, TEeMBI

OcHoBHoOE coiepkaHue

OcHOBHBbIE BU/IbI I€SITETbHOCTH YUAIIUXCS
(Ha ypoBHe y4eOHBIX JeiicTBUIl)

Paznen 6. TenuioBble siBieHus (28 1)
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Ctpoenne
M CBOlicTBa
BewecTna (7 4)

Ocnognoie nonoJICcenus MONEKYAAPHO-
KUHEMU4YecKol meopuy CMmpOoeHUs 6ewecmsa.
Macca u pazmeper amomos u monexyn. Onvimei,
noomeepoicoarouue  OCHOGHble — NOJNOJHCEHUs
MONEKYAAPHO-KUHEMUYECKOU MeopUl.

Monenu TBEPIOTO, KHUIKOTO W ra3000pa3HOro
COCTOSIHUM  BewectBa. Kpucmannuueckue u
amopguvie mena. ObvicHeHUe CBOUCME 2d308,
ocuokocmell U meépoviX Mmeil HA  OCHOBe
NON0JICEH UL MONEKYAAPHO-KUHEMUUECKOU
meopuu. CMadMBaHWUE U KANULIAPHbIE AGNEHUS.
Tennogoe pacuiupenue u cocamue.

,Zlemoucmpauuu2

1. Habnronenne OpOyHOBCKOT'O IBHKEHUSI.

2. Habnronenue nuddysuu.

3. HaGmonenue  siBineHui

KaIlWUISIPHBIX SIBICHUH.

4. HaOnroieHne TeIyIoBOrO paclIupeHus Tell.

5. 3meHeHne naBieHHs raza Npu M3MEHECHUH

00bEMa 1 HarpeBaHUU WIIH OXJIAKICHHUH.

Jabopamopnwvie padomot u onvimol.

1. OnbITel MO OOHApPYXEHUIO NEHCTBHS CHII

CMadYrBaHUA u

MOJICKYJISIPHOTO TIPUTSKCHUS (wmm
ANIEKTPOHHAS IEMOHCTPAITHS).

2. OnpITBl 1O BBHIPALMBAaHUIO  KPUCTAJIIOB
[IOBapEHHOM CONM UM caxapa.

3. OmpiTel 1O HAOJIOACHUIO  TEILIOBOTO

paciupeHusi ra3oB, JKUJKOCTEH M TBEPABIX

TeJL

4. OmpenierieHue TaBJICHUS BO3OyXa B OaioHE
ITIPHIIA.

5. OmBITE, JAEMOHCTPHUPYIOIIHE 33aBHCUMOCTH
JABIICHUS BO3AyXa OT ero o0béMa U
HaArpeBaHUS WU OXJIKIICHUS.

6. [Iposepka 2unomeswi JUHEUHOU
3A8UCUMOCIU OAUHBL CIOJIOUKA HCUOKOCTHU 8
mepmomempuyeckol mpyoxe om
memnepamypul.

HaOmonenne u MHTEPIPETAI COBMECTHO C IIEAAaroroM OMbITOB, CBUAETEIbCTBYIOMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JINYHBIX BELLECTB B BOJE.

Pemenne TUNOBBIX pacuéTHBIX 3afay B 1—2 AEHCTBHS C ONOPOH HAa aJTOPUTM, MpPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IEJaroroM IO OLEHMBAaHHMIO KOJIMYECTBA aTOMOB WJIM MOJIEKYN B
enuHHLEe 00bEMa BEIIECTBA.

[IpexcraBnenne npy MOMOIM Ieiarora OPOYHOBCKOTO JIBIIKEHUS, sIBICHUS AU(DDY3UN U pa3IHyuii
MEXly HUIMH Ha OCHOBE TOJIOKEHUH MOJIEKYIIPHO-KMHETUIECKON TEOPHU CTPOEHUSI BELIECTBA.
OOBsicHEeHNE TIPH IOMOIIHN TeIarora ¢ ONOpoil Ha JUIAKTHIECKUI MaTepual OCHOBHBIX Pa3ININi B
CTPOCHUHU Ta30B, JKUAKOCTEH M TBEPABIX TEI C HCIONB30BAaHHEM IIOJNOKEHUI MOJIEKYJISPHO-
KHHETHYECKON TEOPHUU CTPOEHHS BEIIECTBA.

IIpoBeneHue nox pykoBOACTBOM IEAArOra ONBITOB MO BEIPAIMBAHUIO KPUCTAJLIOB TOBAPEHHOMN COJIN
WM caxapa.

IIpoBeneHue COBMECTHO C MEAAaroroM U o0bsICHEHHE U3 NPEAJIOKEHHOTO IePedHs BEIBOJIOB OIIBITOB,
JEMOHCTPHUPYIOIIMX KAaWIIIPHbIC SABJICHMS U SIBIICHUE CMAYUBAHU.

OObsicHeHHE C OMOpPOH Ha TEXHOJIOTHYECKYIO KapTy II0J pYKOBOJACTBOM IeJarora poJiH
KaIWUILIPHBIX SBJICHUH AJIS IOCTYIUICHHS BOABI B opranu3M pacteHuit (MC — Ouosnorus).
HaGmtoeHue onpITOB 10 HAOJIOICHHIO TEIUIOBOTO PACIIMPEHHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TEl.
OObsicHEHHE C ONOpPOH Ha TEXHOJOTHYECKYI0 KapTy II0J] PYKOBOJCTBOM IeJarora COXpaHEHUs
00b&Ma TBEPABIX TEJ, TEKYyYECTH JMXUIKOCTH (B TOM YHCIE, PAasHUNIBI B TEKyYeCTH IS pa3sHbIX
XKHUJKOCTEH), NaBICHHSA Ta3a.

Habmonenue 3a mpoBeieHUEM OIIBITOB, AEMOHCTPUPYIONINX 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro
00béMa W HarpeBaHUsl WM OXJAXACHWSA, W UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYISIPHOTO
Y4EHHUs.

AHanu3 NpH TOMOIIH TIejarora ¢ ONopoi Ha AWAAKTUYECKHH MaTepuasl NMPaKTHYECKUX CUTYaluii,
CBSA3aHHBIX CO CBOMCTBAMU I'a30B, XKHUIKOCTEN U TBEPABIX TEIL.
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TenaoBbie
npoueccs! (21 4)

Temnepatrypa. Cease  memnepamypel  co
CKOPOCMbIO MENN0B020 OBUICEHUSL YACTUY.

Buytpennsas sseprus. Cnocobwr usmenenus
6HYympeHHel  dHepeuu: — menionepedaid U
cosepuienue pabomovl. Buovi mennonepedauu:
Mennonpo8oOHOCMb, KOHBEKYUSL, U3NTYUeHUe.

KomnuaectBo TEIIOTHI. Y nenpHas
TEMI0EMKOCTS  BEIIECTBA. Tennoobmen  u
mennogoe pasHogecue. YpagHeHue mMeni08020
oananca.

Inasnenue u omeepoesanue KPUCMANTUYECKUX
gewyecms.  YJenbHas — TEIUIOTA  IIABJICHUS.
Ilapoobpazosanue u wxomodencayus. Hcnapenue
(MC). Kunenue. VYaensHas TEIUIoTa
napoobpa3zoBaHus. 3agucumocms memnepanmypvi
Kunemust om ammocgeprozo oaesneHus.
Brasicnocmo 6030yxa.

OHeprust  TOIUIMBA.  YIENmpHas  TEIUIoTa
CrOpaHus.

IHpunyuner pabomuvl mennogevix Osucamernell.
K menio8oco
osucamens. Tennosvie Osucamenu u 3awuma

okpyacaroueti cpedwt (MC).

3akon coxpamenusi u npespawenus snepeul 8
mennoswix npoyeccax (MC).

Zlemomcmpauuu2

1. TIpaBuiia U3MepeHHs: TEMIIEPATYPBI.

2. Bugpl Terionepenaym.

3. OxnaxkeHue Mpy COBEPILEHNHU PabOThI.
4. HarpeBanue

IpU  COBEPUICHHHA  PabOTHI

BHEIIHMMH CHJIAMH.

5. CpaBHeHHE  TEIUIOEMKOCTEH  Pa3IUMIHBIX
BEILIECTB.

6. HaGmroneHne KAIEHus.

7. HabGnromeHue TOCTOSHCTBA — TEMIIEPATypHI
NIPY TUTABJICHUH.

8. Moieny TEIIOBLIX JBUATATENEN.

Jlabopamopnvie pabomot u onvimel.

1. Ilposepxa eunomeswi JUHENHOU
3A6UCUMOCTU OJIUHBL CIOSOUKA HCUOKOCTU 8
mepmMoMempuieckoll mpybke om

OOocHOBaHHME N0 MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOroM NpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHeHHE Pa3IMYHbBIX CIOCOOOB U3MEPEHUS U LKAl TEMIIEPATYPHI.

HabnroneHue 3a npoBeZicHUEM OIBITOB, JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH 3HEprun Tena B
pe3ynbTare TeIionepeiadn U paboThl BHEITHUX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE MPAKTUYECKUX CUTYaLHUH, 1eMOHCTPUPYIOLIHX
Ppa3iIuYHbIe BUIBI TEIIONEPENAYH: TEIUIONPOBOAHOCTD, KOHBEKIUIO, H3ITyYEHHE.

HccrnenoBanne ¢ Omopod Ha TEXHONOTMYECKYIO KapTy IO PYKOBOICTBOM IE€Narora SBICHUS
TeTI000MEHa IIPY CMEIIUBAHNY XOJIOJHOH 1 ropsidei BOIbI.

Habmronenne ycTaHOBIICHHS TEIIOBOTO PAaBHOBECHS MEX/TY TOPSUEH U XOJOTHOW BOJIOM.
OmnpeneneHne Ipy IMOMOINH II€Jarora KOJINYecTBA TEIUIOTH, HOIyYEHHOTO BOJIOH MPHU TEIIIOOOMEHE
C HarpeThIM METAIIMYECKUM LIUINHAPOM.

Omnpenenenue 1o TadyuIe YAEIbHON TEINIOEMKOCTH BEIIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa306paHHLIﬁ COBMCCTHO C II€aaroroM, CBA3aHHBIX C BBIYHUCICHHCM KOJIHYCCTBA TCIJIOTHI H
TEeMJI0EMKOCTH IIPH TETUIOOOMEHE.

Amnanuz Inpyu noMomuy neaarora CI/ITyaHI/Iﬁ MPAKTUYECKOTO0 HUCIIOJb30BaHUA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HANpHUMep B  MESIX  DHEProcOepeXeHMs:  TEIUIOM3OJIALHSA,
9HEprocOeperaoIne KpbIn, TePMOAKKYMYJIISTOPHI | T. 1.

HaOmonenue siBineHu HcapeHnst 1 KOHACHCALUH.

Habmonenue 3a rccieioBaHueM Ipoliecca NCTIapEHHUs Pa3THIHBIX KHIKOCTEH.

OOBsiCHEHHE TI0 ATOPUTMY COBMECTHO € MIEJaroroM sIBJICHUH NCTIapeHUsI U KOHACHCALMH Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUECHHSI.

HaGmonenue u o0bsCHEHUE Npoliecca KUIIEHUS, B TOM YHUCIIE 3aBUCUMOCTH TEMIIEPaTypbl KUTICHUS
OT JaBJICHHUS.

Omnpenenenye 1o TabIuIe OTHOCUTEIFHOM BIaXXKHOCTH BO3-TyXa.

Habmronenue nporiecca IaBiIeHns KPUCTAIUIMYECKOTO BEIIECTBA, HAPUMeED, JIbJA.

CpaBHeHI/Ie o IMJjIaHy IMpyu OOoMOIM mneaarora MNpOHCCCOB IIJIABJICHUA KPUCTAINIMYECKUX TEJI
U pa3MATYeHHs IPU HarpeBaHUH aMOP(HBIX Tell.

Omnpenenenue 1o TadJIUIE YACTbHON TEIUIOTH TIABICHNUS JIbJA.

OObsicHEeHHE TI0 CXeMe TI0ciie 00CYKACHHS C TEeAaroroM sBJICHUH IUIaBICHUS U KPUCTAJUIM3aINH Ha
OCHOBE AaTOMHO-MOJIEKYJISIPHOTO YYEHHSI.

Pemenne TMNOBBIX pacué€THBIX 3afad B 1—2 AEHCTBHs C ONOPOW HAa AITOPHUTM, MPEIBAPUTEIBHO
pa3o0paHHBIII COBMECTHO C II€aroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIIOTH B
npoIeccax TemJonepeaayd Mpy IUIaBJICHUN U KPUCTAIUTN3AINH, HCTIAPEHUH U KOHICHCALINH.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
TIPUMEHCHUA SIBIICHUM TIJIABICHHS U KpUCTajllin3daliuv, HAIpUMEP, IMOJYYCHUEC CBEPXUNUCTHIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

Anamms IIpY IOMOIIH Megarora pa6OTI:.I " 00BICHEHNE IIpUHIHUIIA HeﬁCTBHH TCIIOBOT'O IBHUIATCIIA.
Brruncienne xoinmdecTBa TCIUIOTHI, BBIACIAIOMICTOCA IIPU CrOPaHNUN PA3JIMYHBIX BUAOB TOIUIMBA, U
KII[ nBurarens.
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memnepamypeoi.

2.HaGnronenue W3MEHEHUS BHYTpEHHEH
SHEPrHU Tela B Pe3yNbTaTe TeIUIonepeaadn
¥ paOOTHI BHCITHHUX CHIL.

3. UccrnenoBanre SBICHUS TEIUIOOOMEHA MPU
CMCIIIUBAHUU XOJIOTHOW U TOPSUCH BOIBI.

4. Onpedenenue KoIu4ecmea meniomul,
HOIYYEeHHO020 6000U npu meniooomene ¢
Haz2pemviM MEeMAaLIU4ecKumM YUiuHOPOM.

5. HUccrnenoBanue mpoiiecca UCTapeHHs.

6. OnpeneneHre OTHOCHTENBHON BIAXHOCTH
BO3.yXa.

7. Onpeoenenue yOerbHOU Meniomol NAAGIEHUS.
a60a.

OOcyxJeHne COBMECTHO C IIEaroroM AKOJIOTHYECKHX IIOCIEICTBUI HCIOJIBb30BaHUS ABHIaTeNeH
BHYTPEHHET'0 CTOPaHus, TEIUIOBBIX U THApo3aekTpocTaHuuil (MC — 3Konorus, Xumus).

Paznen 7. DiiekTpryeckne ¥ MArHUTHBIE ABJIeHusA (37 1)

DleKTpUYecKue
3apsiabl.
3apsikeHHbIE
Teja M uX
B3auMMOoOJeHCTBHE
(79)

Onexmpuzayus men. JIBa poja MEKTPUUSCKUX
3apsa0B. BzaumonelcTBUEe 3apsSyKEHHBIX — TEll.
3axon Kynona (3asucumocms cunvl
63AUMOOCUCMBUSL 3APANCEHHBIX e OM GENUUUHDL
3aps008 U PACCMOAHUSL MeAHCOY MeLaAMU).

DneKkTpuueckoe  ToJe. Hanpsowcénnocmo
anexmpuyeckozo noas. Ilpunyun cynepnozuyuu
INeKMpUYecKUx — noieu  (Ha — KAYeCmeeHHOM

yposHe).
Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnuwlii 2NIeKMpUYecKuii 3aps0.

Cmpoenue amoma. TIpOBOTHUKA M TUIICKTPUKH.
3aKOH COXpaHEHHUS JIEKTPUIECKOTO 3apsaaa.
Zlemoucmpauuu2
1. DnexTpuszanus Tem.
2. JlBa poma DNEKTPUYECKHX 3apsiloB U
B3aHMOHeﬁCTBHe 3apsKCHHBIX TEJI.
3. YCrpoiicTBO 1 IeHCTBHE AIIEKTPOCKOTIA.
4. DIIeKTPOCTaTUYECKAS HHYKIIHS.
5. 3akoH coxpaHEeHHUs 3JTEKTPUIECKUX 3apsi/I0B.
Jlabopamopnuvie padbomot u onvimel.
1. OnbITEl IO HAOJIOAEHUIO SJIEKTPU3ALMU Tel
WHIYKIEH U IPH COMPUKOCHOBCHUU.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JIEKTPHU3ALMH TEJ IIPU CONPUKOCHOBEHNH W HHAYKIUEH.
HaGmonenue u o0bSCHEHUE C OMOPON HAa AMIAKTUYECKHH MaTeprai B3aUMOJCHCTBUS OJHOMMEHHO
U PAa3HOUMEHHO 3apSKEHHBIX TElL.

OObsicCHeHHE MTPY TIOMOILY Te/Iarora MpUHIKNA AeHCTBUS 3JIEKTPOCKOTIA.

OObsicHEeHHE COBMECTHO C II€[aroroM SIBJICHUH SJEKTpHU3allMd IpPU CONPUKOCHOBEHHU TEl U
MHIYKIHUEH ¢ UCII0JIb30BaHUEM 3HAHUI O HOCUTENAX JJIEKTPUYECKHUX 3apsiIoB B BELIECTBE.
PacriosHaBanne u OOBSCHEHHWE II0 CXEME COBMECTHO C IMIEaroroM SIBIEHWH 3IIEKTPU3ALNU
B MOBCEJHEBHOM KHU3HH.

Habmonenne u oObsICHEHHE C ONMOPOH Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, MILIIOCTPUPYIOLINX
3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsija.

HaGmonenne onpITOB 10 MO/IEIIMPOBAHHIO CHIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS,

HccrnenoBanne moa pykoBOACTBOM Iejarora JEMCTBUSI AJEKTPUUYECKOrO IOJII HA NPOBOAHUKU U
JUDJIEKTPUKU




IocTosiHHBIN
3JIeKTpUYecKuii
ToK (17 4)

ONeKTpHYeCcKHil TOK. Ycaosus cywecmeosanus
aneKkmpuyecko2o moxa. VICTOUHUKN MOCTOSIHHOTO
ToKa. JIeHCTBHUS ANEKTPHUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). JDlexmpuueckuil mox
8 JACUOKOCAX U 2A3AX.

PaboTa W MOIIHOCTH 3JEKTPUYECKOrO TOKa.
3axon [orcoyrs—Jlenya. Onexmpuueckue yenu u
nompeoumenu 31eKMpUYecKol dHepeuu ¢ Ovimy.
Onexrpuueckas 1emnb. Cuiia Toka. DIeKTpHIecKoe
HanpspkeHne.  CONPOTHBIICHWE  HPOBOIHUKA.
Yoenvnoe conpomuenenue eewjecmea. 3akon Oma

i ydacTka 1end.  IlocmenmoBatenmsHOE U
napajiesibHOe COEIMHEHNE TIPOBOTHUKOB.
Kopomxkoe 3amvixanue.

,Zlemoucmpauuu2

1. [TpOBOAHMKY U TUIIEKTPUKH.

2. MoaenupoBanue CHJIOBBIX JIMHUN

3JEKTPUUECKOTO MOJI.

. IcTOYHHUKH TIOCTOSIHHOTO TOKA.

. JleHicTBUS 3NIEKTPUUECKOT0 TOKa.

. DJIEKTPUYECKUI TOK B KHUIKOCTH.

. T'a30BBIil pazpsa.

. IamMepeHne critpl TOKa aMIiepMeTpOM.

. I3aMepeHne »IeKTpUYEeCKOTO HAaNpsHKEHUS

BOJIETMETPOM.

9. PeocTar 1 MarasuH CONpoOTHBIICHHH.

Jlabopamopnvie pabomot u onvimel.

1. UccnenoBanue AEUCTBUS DIEKTPUIECKOTO
T10JIs1 HA TIPOBOJIHUKH U AUAJIEKTPHUKH.

2. COopxka u mpoBepKa paboThI SJIEKTPUIECKON
LETH TOCTOSTHHOTO TOKA.

3. UsMepeHue u peryiaupoBaHUE CHIIBI TOKA.

oO~NO UL W

4. Usmepenue u peryiaupoBaHue
HalpsDKeHHUS.

5. HUccnedosanue 3asucumocmu cuivl moka,
uoyujezo yepes pesucmop, om

CONPOMUBLEHUS PEIUCOPA U HANPSIICEHUSL.
6. Onwimvl, demoncmpupyloujue 3a8UCUMOCHIb
INEKMPUYECKO20 COnPOMuUBIIEeHUs.
npoBOOHUKA Om e20 ONUHbl, NIoWAoU

Habmrogenne pa3iwyHBIX BHIOB JCHCTBUS DJEKTPUYECKOTO TOKAa M OOHApy)XKEHHE COBMECTHO C
TE€JaroroM 3TUX BUOB IEUCTBUS B TOBCEIHEBHOU KU3HU.

COopka 1Mo cxeMe U UCIBITAaHKUE 0] KOHTPOJIEM IeIarora JICKTPUICCKOM IS MOCTOSHHOTO TOKA.
HaGmronenue 3a geMoHcTpanyei H3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmonenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
IIpoBeneHue u OOBSICHEHHE IPH TMOMOIIU YYUTENS OIBITOB, JICMOHCTPHUPYIOIIMX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAM IONEPEYHOrO0 CEYEHUs U
Marepuana.

Habmronenne 3a JIeMOHCTpaIfied MCCIIeOBaHUS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIETO depes
pe3ucTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HAMPSIKEHUSI HA PE3UCTOPE.

ba3zoBrie npencTaBneHrs 0 NpaBUIaX CIOXKEHUS HAPSLDKEHUH NPU MOCJIENOBATEIbHOM COEIUHEHUU
JIByX PE3UCTOPOB.

ba3zoBsle npeicTaBIeHUs O IpaBUiIax AJIs CUIIBI TOKA IIPY NapaJLICIbBHOM COEJUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEfarora O CHUTYyalusX IIOCIEeIOBATENbHOTO U MapajieIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlroOpuTM, MpeABapUTEIHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTrO  CONPOTHUBIICHUS MPU  IOCJIEJOBATEILHOM U  IApajUICIbHOM  COCIUHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOpPOH Ha TEXHOJOTHMYECCKYIO KapTy IIOA PYKOBOJICTBOM Tiearora padOTHI
3JIEKTPUYECKOTO TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

OnpeneneHue ¢ Omopod Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€arora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIACIISIEMOI Ha pe3UCTope.
Habmronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIaMIIOUYKy OT HalpsKSHUS Ha Heil.
OmnpeneneHue C OHMOpPOW Ha TEXHOJOTMYECKYI0 KapTy Iof pykoBoacTBoM mnemarora KIIJ]
HarpeBaTelIs.

Habmronenue 3a ncciegoBaHueM npeoOpa30BaHus YHEPTUN TIPH MOIBEME TPy3a INEKTPOABUTATEIIEM.
OOBpsicHEHHE TIOCNE pacCy)XACHHS C IEJaroroM M COCTaBJICHHE IJIaHa-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OO0BsicCHEHHE TIOCIIE PACCYKACHUS C TIEIarOrOM M COCTaBJICHHUE TIaHa-KOHCIIEKTa MIPUIHH KOPOTKOTO
3aMBbIKaHMA U NIPUHLKIA AEHCTBUS IJIABKUX MPEIOXPAHUTENEH.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOpUTM, NMpEABAPUTENBHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONb30BaHueM 3aKkoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS dIIEKTPUIECKOTO TOKA B KHUIKOCTH.
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NONEepPeyHo20 CceyeHus U Mamepuand.

7. Ilposepka npasuna crodcenus HANPANCEHUL
npu nocied08amenbHOM COCOUHEHUU O8YX
pe3uUcmopos.

8. Ilposepxa mnpasuna 01 cunvl moxa npu
napanienbHOM COeOUHEHU PE3UCOPO8.

9. Ompenenenre pabOTBI  BIEKTPHUIECKOTO
TOKa, HAYIIETO Yepe3 Pe3UcTop.

10. Onpenenenne MOIIHOCTH BIIEKTPHYECKOTO
TOKa, BEIIEIIIEMON Ha PE3UCTOPE.

11.UccnenoBanne 3aBHCHMOCTH CHIIBI TOKa,
HAYIIETO Yepe3 JIaMIOYKy, OT HAIPSIKCHUS
Ha HEW.

12. Onpeoenenue KII/] nacpesamens.
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MarHuTHble
siBJieHus (6 1)

ITocTosiHHbIE MarHUTHL. B3anmopeiicTBue
MIOCTOSIHHBIX MarHuToB. Maenumnoe noie.
Maenumnoe none 3emau u e2o 3naverue 0is
orcusnu Ha 3emne. Onvim Opcmeoa. Maznummoe
noie anekmpuyeckoz2o moxa. Ilpumenenue
NEKMpoMAcHUMO8 8 mexuuxe. /leticmeaue
MASHUMHO20 NOJIA HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb HOCMOAHHO20 MOKA.
Hcnonvzosanue snexkmpoodsucamernetl 6
MeXHUYeCcKUx yCmpoucmseax u Ha mpancnopme.
,Zlemmttcmpauuu2

1. B3aumoielicTBHE MOCTOSTHHBIX MArHUTOB.

2. MopenupoBaHue HEBO3MOXXHOCTH
paslieneHus MoJt0CcoB MarHuTa.

3. MopenupoBaHue MarHATHBIX
MTOCTOSTHHBIX MarHUTOB.

4. OnmIT DpcTena.

5. MarauTtHOe TI0JI€ TOKA. DIEKTPOMATHUT.

6. JleficTBHe MarHUTHOTO TIOJIA HA TIPOBOIHHUK C
TOKOM.

7. DneKTpoABUraTeb MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimel.

1. Uccnenosanwue MarHUTHOTO
B3aUMO/ICHCTBUS TIOCTOSHHBIX MAIHUTOB.

roJieit

2. Usyuenwue MarHUTHOTO OJIS
MOCTOSIHHBIX MarHUTOB NPU WX OOBEAHHEHUH H
pa3aencHun.

3. HUccnenosanue IEUCTBHUS

SNEKTPUUYECKOr0 TOKA HA MATHUTHYIO CTPEIIKY.
4.  OmbITH, JIEMOHCTPUPYIOIUE
3aBUCHUMOCTb CHJIBI B3aUMOJEHUCTBUS KaTYIIKH
C TOKOM ¥ MAarHuTa OT CHJIBl TOKa H
HaIlpaBJIeHUs TOKa B KaTyIIKE.

5. H3yueHuwe AEHCTBUSI MAarHUTHOTO TIOJA
Ha MPOBOJIHUK C TOKOM.

6.  Koucmpyuposanue u usyyenue pabomol
9eKmpoosu2amers.

7.  Usmepenne KII/I snekrponBurareiabHON
YCTQHOBKH.

HccnenoBanue noj pyKoBOACTBOM MeJarora MarHUTHOTO B3aMMOJEHCTBHS MOCTOSHHBIX MarHUTOB.
H3yyenue ¢ omopoil Ha TEXHOJIOTMYECKYHO KapTy IOJ PYKOBOACTBOM II€arora MarHUTHOIO IIOJS
MIOCTOSTHHBIX MarHUTOB NPU UX O0OBEANHEHUH U Pa3/ICICHHN.

HaOmonenue 3a mpoBeieHHEM OTIBITOB M0 BU3YaJIN3alUH OIS HOCTOSHHBIX MarHUTOB.

W3ydenue mox pykoBOACTBOM MENATOra sIBJICHUS] HAMArHUYMBAHUS BEILECTBA.

HccnenoBanne COBMECTHO C MEAArOroM AEHCTBHS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
HaOmonenne 3a mpoBEIEHHEM OIBITOB, JEMOHCTPUPYIOUINX 3aBUCHMOCTh CHIIBI B3aUMOZIEHCTBHUS
KaTyIIKH C TOKOM M MarHUTa OT CHJIBI U HANIPABJIEHHs TOKA B KaTyIIKE.

AHanu3 TpH TNOMOIIM II€Aarora CHUTyaldi NPaKTHYECKOro IPHUMEHEHUs! 3JeKTPOMAarHUTOB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEIUIIMHE).

H3yyenne ¢ omopodl Ha TEXHOJOIMYECKYIO KapTy II0J PYKOBOJACTBOM IleJarora JIeHUCTBUS
MarHUTHOTO 10JI Ha IPOBOJHUK C TOKOM.

N3yyenue ¢ onopoi Ha IUJAKTUYECKUI MaTepuall JeHCTBYS dJIEKTPOABUTaTE.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anekTpoaBurareabHOi yCTaHOBKH.

BbazoBple mpencraBieHus O PasMMYHBIX NMPUMEHEHHAX 3JICKTPOABHTaTeNel (TpaHCIOPT, OBITOBHIC
YCTpOWCTBA U JP.).
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DJIEKTPOMArHUT
Hasl HHAYKIHUS
(49)

Onvimoi @apaodes. Henenue
anexmpomazHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi noayueHus
INeKMPUUEcKol dHepauu. DIACKTPOCTAHIIMH Ha
B0300HOBIISIEMBIX UCTOYHUKAX YHEPTHH.

ﬂemoncmpauuuz
1. UccnenoBanue sIBICHUS 3JICKTPOMArHUTHON
WHTYKITHH.

2. Omprter @apagest.

3. 3aBHCHUMOCTh HANPABJICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBHI €r0 BOZHUKHOBCHHUS.

4. DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimel.

1. OnpiTBl  TO  HWCCIEAOBAHUIO  SIBICHHS
3HeKTpOMal"HPITHOIZ WHAYKIONU:
HCCIICJOBAHUE M3MEHEHMM 3HAY€HHUs U
HaTpaBJICHUS HHIYKIIMOHHOTO TOKA.

HpOBeHeHI/IC COBMCCTHO C Im€aaroroM OIIbITOB II0O HCCICOOBAaHHUIO SBJICHHA BHCKTpOMaFHI/ITHOﬁ
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHUM 3HAUCHUS U HanpaBJICHUS UHAYKIIMOHHOI'O TOKa

Pe3epBHoe Bpems (3 4)
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9 KJIACC (102 1)

TemaTnuecknii OcHOBHOe cofiep:kaHune OcHOBHBIE BU/IbI 1eSITEIbHOCTH YYALIMXCS
0J10K, Tema (Ha ypoBHe y4eOHBbIX el CTBHUII)
Pa3znen 8. Mexanunuyeckue siBiaeHus (40 4)
Mexanuveckoe Mexanuueckoe JABIXKCHHE. MarepuanbHas | AHaJIH3 ¢ TOMOIIBIO Iearora u 00CyKICHUE Pa3IMIHBIX TPUMEPOB MEXaHUYECKOTO JIBHKCHUS.
JBHKEHUE touka. Cucrema orcuéra. OTHOCHUTENBHOCTH | OOCYXKAEHHE COBMECTHO C MEIArOroM IpaHuI] IPUMEHUMOCTH MOJIEIH «MaTepuanbHasi TOUKay.
U c0co0bI ero MEXaHUYECKOro  JBWXKeHusA.  PaBHOoMepHoe | OnmcaHue mociie OOCYXKACHHUS C TEJaroroM MEXaHWYECKOTO JBIDKCHHS Pa3IMYHBIMH CIIOCOO0aMU
onucanus (10 u) | npsamonuueitHoe naBwxkeHue. Hepasnomephoe | (ypaBHeHue, Tabuna, rpaduk).
npamonunetinoe  osudicenue.  CpemHsis  u | AHanM3 TOJN PYKOBOJACTBOM IEarora J>KU3HEHHBIX CHUTYallMif, B KOTOPBIX MPOSBISETCS
MCHOGEHHAs cKoOpocmb mena npu | OTHOCUTEIHLHOCTh MEXaHUYECKOTO JIBHIKEHUSI.
HEPABHOMEPHOM OBUNCEHUU. HabnromeHne MeXxaHUIeCKOTO JBIDKECHUS TeJla OTHOCHTEIFHO PA3HBIX TEll OTCUETA.
Yckopenne. Pasnoyckopennoe | CpaBHEHHE TIyTeH U TPaeKTOPHUI IBMKEHHUS C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOICTBOM
npAMONUHeHoe osuoicerue. CBobomHOE | Tegarora OZHOTO M TOTO K€ TeJla OTHOCHTEIIFHO Pa3HBIX Tell OTCUETA.

nageuue. Onvimot I anunes.

Pasnomepnoe Osudicenue no oxpysicnocmu.
IHlepuoo u wacmoma obpawenus. Jluneiunas u
yenoeas ckopocmu. Llenmpocmpemumensroe
ycKopeHiue.

Hemoncmpayuu

1. HaGmronenne MeXaHMYECKOTO IBHKEHHUS
TeJla OTHOCHUTENHHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE nyred U TpaekTopui
JBIDKEHUSI OJHOTO M TOTO JK€ Tena
OTHOCHTEJIFHO pa3HbIX TEJ OTCUETA.

3. U3MepeHne  CKOPOCTH M YCKOPEHHS
MPSIMOJIMHEWHOTO IBYKSHUSI.

4. UccnenoBanne
PaBHOYCKOPEHHOT'O ABIKCHHUS.

5. Habmonenne  OBMDKEHUS
OKPY>KHOCTH.

6. HabmoieHe  MEXaHMYECKHX  SIBIICHHUH,
MPOUCXOASAIIMX B  CHUCTEME  OTcuéra
«Tenexxa» mnpu €€ paBHOMEPHOM H
YCKOPEHHOM  JIBXKEHUU OTHOCUTEIBHO
kabuHera Quznky.

NPU3HAKOB

TCl1a (¢]

AHanu3 ¢ moMonIbio mefarora Tekcra ["ammres 00 OTHOCHTEIPHOCTH ABIKCHHUS; BHITIOHEHHE 3aJaHU N
0 TEKCTY (CMBICIIOBOE UTEHHE).

[Ipocrelimme BBEYUCIECHUS MO 00pa3ily CpemHEedl CKOPOCTH CKOJBKEHHUS OpycKa WIIH IBHKCHUS
IIapUKa 110 HAKJIIOHHOM IUIOCKOCTH.

AHanu3 1 00CyXJIeHHe C ONIOPOil Ha TEXHOJIOIMYECKYI0 KapTy 110/ PYKOBOJCTBOM II€Aarora crrocooos
MpUOIIHKEHHOTO OIIpEeNICHISI MTHOBEHHOI CKOPOCTH.

OmnpeneneHre MOCIE PacCyKIEHHs C ITIeJaroroM MO CXeMe CKOPOCTH PaBHOMEPHOTO JIBM)KEHHS
(1Iapuka B )KMIKOCTH, MOZEIH DJIEKTPUYECKOT0 aBTOMOOMIIS M T. 1.).

OmnpeznencHre COBMECTHO C IIEaroroM IIyTH, HMPOWICHHOTO 3a MAaHHBIH NMPOMEXYTOK BpPEMEHH, U
CKOPOCTH TeJa 1Mo TpaduKy 3aBHCUMOCTH ITyTH PaBHOMEPHOTO JIBHYKEHHUS OT BPEMCHH.
HavanpHple mpencTaBiieHHWE O MPHHIUIIAX JCHCTBUS TPUOOPOB, H3IMEPSIOMINX
(ctimmomeTpoB).

[pocrelimme BBEYUCIEHHUS 1O 00pa3ly IMyTH W CKOPOCTH MPH PaBHOYCKOPEHHOM IPSMOJUHEHHOM
JIBIDKCHUH TeJa.

OmnpeneneHre COBMECTHO C MEAAaroroM MpOMICHHOTO MyTH U YCKOPEHHMs IBMDKEHHUS Tella Mo rpaduky
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOI0 JIBU)KEHHS Tejla OT BPEMEHHU.
OmnpeneneHre ¢ TOMOIIBIO IeJarora YCKOpEHHs Tejla IpH PaBHOYCKOPEHHOM JIBWIKEHHH IO
HAKJIOHHOH TNIOCKOCTH.

V3mepeHne 1o cxeme IOCie PacCyKACHHs C IeJaroroM MepHoja W 4acTOThl OOpallleHus Tena o
OKPY>KHOCTH.

OmnpeznencHre HaXOXKACHUS TOJ PYKOBOJICTBOM IEarora CKOPOCTH PaBHOMEPHOTO ABHIKCHHS Tela
IO OKPY>KHOCTH.

CKOPOCTb
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Jlabopamopnuvie padbomol u onvimel.

1. Koncmpyuposanue mpaxma 018 pazeona u
OanvHeliuez0 PaGHOMEPHO20 — OBUIICEHUS
WapuKa Uy menextcKu.

2. OnpenencHue cpenHei CKOpOCTH
CKONILXKCHUSI ~OpycKa WM  JIBHOKCHUS
IIapyKa o HaKJIOHHOH IIOCKOCTH.

3. OmpeneneHre  yCKOpPEHHS  Tela  IpH
PaBHOYCKOPEHHOM JIBIOKCHUH o
HaKJIOHHOH IJIOCKOCTH.

4. VccnenoBaHue 3aBHCHMOCTH IIYTH  OT

BPEMCHHU npu PaBHOYCKOPEHHOM
JIBIDKCHUH 0¢3 HaYaJIbHON CKOPOCTH.

5. Ilposepxa 2unomesuvl: ecnu npu
PABHOYCKOPEHHOM osudIceHUU be3
HAUAIbHOU CKOPOCMU NYMU  OMHOCSMCI
Kak  pso Heuémnulx yucei, mo
coomeememeyrouue POMEIICYMKU

epemMeru 00UHAKOBHL.

Pemenne TuUMOBBIX pacy€THBIX 3agad B |—2 neiicTBUS ¢ ONOPON Ha alropUTM, MpPeaBapUTENIHLHO
pa3o0paHHBII COBMECTHO C IEJaroroM Ha ONpeAeleHHEe KUHEMAaTHYeCKHX XapaKTepPHUCTHK
MEXaHUUECKOTO JBIKEHHS Pa3In4YHbIX BUIOB.

Pacnio3snaBanue u npuOIMKEHHOE ONMCaHUE IO 00pa3Iy Nocie 00CYKIACHUS C MEAaroroM pa3inyHbIX
BUJIOB MEXaHMUYECKOTO IBIDKEHHS B NPHPOJE M TEXHUKE (Ha IMpuUMepax CBOOOJHO MAJaroLUX Tel,
JIBIDKEHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIOPTHBIX CPENCTB U JIP.).

B3aumopeiictBue
Ted (20 v)

IlepBeiii 3akon Helorona. Bropoit 3akoH
Herotona. Tperuit 3akon HeroTtoHa. [lpunyun
CYnepnosuyuu cul.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS CKONbIICEHUS, CULA MPEHUs. NOKOS,
opyeue 6U0bl MpeHus.

Cunma TsDKECTM M 3aKOH  BCEMHPHOTO
TATOTEHHUA. YCKOpPEHHE CBOOOIHOTO MajCHUS.
Jeuocenue naanem eoxpye Connya (MC).
Ilepeas kocmuueckas ckopocmos. Hegecomocmo
U nepezpy3Ku.

PaBHoBecue MaTepHalibHOU TOYKH.
Abconromno  meépdoe  meno.  Pasnogecue
meépooeo  mena ¢ 3AKPennéHHOU  OCbIo
spawgenusi. MOMEHT cuitbl. L{enmp msoicecmu.

Jemoncmpayuu

1. 3aBHCHUMOCTh yCKOpPEHHSI Tella OT MacChl

TeJa U ACHCTBYIOLIENH HA HErO CUJIBI.

2. HabGnromenue  paBeHCTBA  CHUI

B3aUMOJEHCTBUM TEIN.
3. U3meHenune Beca Teja NpPU YCKOPEHHOM

pu

Habnromenne u 00CyKICHHE COBMECTHO C IIEAAarOrOM OIBITOB C IBM)KCHHEM Tela MPH YMCHBIICHHU
BIIMSIHUS APYTUX TEN, NPEMSATCTBYIOLUX JBUKEHHIO.

AHanu3 mo cxeMme IocJie pacCyKIEHUs ¢ NeJaroroM Tekcra ['amunes ¢ ONMCAaHUEM MBICIEHHOTO
9KCIIEPUMEHTa, 00OCHOBBIBAIOIIETO 3aKOH WHEPIMH; BBINIOJHEHUE 3aJaHUH MO TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxaeHre MoJT PyKOBOJCTBOM TeIarora BO3MOXKHOCTH BBHITIOJHEHHUS 3aKOHA HHEPIIHU B Pa3IMIHBIX
CHUCTEMax OTCUETa.

Habnromenue u 00CYXICHHE COBMECTHO C IEAaroroM MEXaHHYCCKHX SIBICHHM, MPOUCXOMASANIMX B
cucteme orcuéra «Temexka» mpu e€ pPaBHO-MEPHOM U YCKOPEHHOM JBW)KEHHU OTHOCHUTEIHHO
kabuHera pu3nKu.

JlelicTBUs C BEKTOpaMU CUJI: BBIIIOJIHEHHE 3aJjaHUM 110 CII0KEHUIO U BBIYUTAHUIO BEKTOPOB.
Habnromenue 3a MPOBEACHHUEM OIBITOB, IEMOHCTPUPYIOIIAX 3aBHCHMOCTh YCKOPEHHS Tejla OT
MPUJIOKEHHON K HEMY CHJIbI U MacChl TeJa.

AHanu3 1 00BSICHEHHE C OMOPOH Ha TEXHOJIOTHYECKYIO KapTy IO pyKOBOJICTBOM IIe/Iarora sBICHHUH ¢
HCIOJIb30BaHUEM BTOpOro 3akoHa HproToHa.

Pemrenue TUNOBBIX pacu€THBIX 3a7ay B 1—2 geicTBUsS ¢ OMOpPOMl Ha aNropuTM, NpeABapUTEIbHO
pa3o0paHHBIl COBMECTHO C TEJaroroM C HCIOJb30BAHHEM BTOPOro 3akoHa HEIOTOHa W mpaBmIia
CJIOXKEHHUS CHII.

OmnpeneneHre COBMECTHO C MEIAaroroM )ECTKOCTH TPY>KHHBI.

AHanu3 CUTyalMid C ONOPOM Ha TEXHOJOTHMYECKYIO KapTy TOJ PYKOBOACTBOM Ielarora, B KOTOPBIX
HaOJoaI0TCs ynpyrue aedopmarnyn, U ux oObsICHEHHE ¢ UCTIOB30BaHUEM 3aKkoHa [ yka.
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JIBHYKEHUH.
JlabopaTopHbie paGoThl U ONBITHI.
1. UccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS

CKOJIb)KEHUS OT CHUJIBl  HOPMAJIbHOTO
JIaBJICHUSL.
2. Onpenenenne  Kod(pdUIUEHTa  TPEHUS
CKOJIbKCHHS.

3. OnpeneneHue KECTKOCTH TPY>KUHEI.

Pemenne TuUMoBBIX pacu€THBIX 3agad B 1—2 neiicTBUS ¢ ONOPON Ha alropUTM, MpPeaBapUTENIHLHO
pa300paHHbBIIl COBMECTHO C EIaroroM ¢ UCIOJIb30BaHUEM 3aKoHa ['yka.

HccnenoBanue mpu MOMOIIY NEAArora 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBXKEHUS OT CHIIBI HOPMaJIbHOTO
nasneHusi. CoBMeCTHOE 00CyK/IeHHE Pe3yIbTaTOB HCCIICIOBAHUS.

Omnpenenenye 1Mo KOHTPOJIEM IE1arora ¢ ONOpOi Ha KOHCIIEKT KO QUIIEHTa TPEHUS CKOJIbKEHHUSI.
M3mepeHue ¢ HOMOIIBIO NEJarora CUilbl TPEHUs OKOSL.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 aeiicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEeABapUTEIBHO
pa300paHHBIH COBMECTHO C TIEIarOTOM C MICIIONB30BAHUEM (OPMYIIBI IS CHITBI TPEHUS CKOJIBKCHHUS.
AHanu3 Mo cxeMe IMOCJE PAacCyXACHUs Nenarora O JIBHXKEHUM TEN TOJBKO MOJ IEHCTBHEM CHIIBI
TAKECTH — CBOOOTHOTO MafeHUsL.
OO0BsACHEHHE TI0J] PYKOBOJICTBOM TIE/Iarora He3aBUCHMOCTH YCKOPEHHUS CBOOOTHOTO TaICHHUS OT MacCHhI
Tena.

OHeHKa COBMCCTHO C II€JaroromM BCJIWYHHBI CUJIbI TAT'OTCHMA, [[CﬁCTBy}OHIGﬁ MEXKIY ABYMsS TEJIaMU
(anst pa3HBIX Macce).

Amnanus ¢ OHOpOI‘/II Ha [[I/I}laKTI/ILIeCKI/Iﬁ Marepuajl ABUKCHUA HEOECHBIX TeN 1oa HeﬁCTBﬂeM CHJIbI
TATOTCHUA (C HUCIIOJIb30BAaHUEM AOIIOJIHUTCIIbHBIX HCTOUYHHUKOB I/IH(I)OpMaHI/II/I).

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AeWCTBUSA C OMOPOWM Ha alIrOpUTM, IMpeaBaApUTENHHO
pa300paHHBIN COBMECTHO C IEaroroM ¢ UCIIOJIb30BaHUEM 3aKOHA BCEMHUPHOTO TATOTCHHS U (POPMYITBI
JUIsl pacuéra CUIIbI TSKECTH.

Habnromerne u oOCyXJeHHE C TOMOINBIO IIEAarora OINBITOB IO WM3MECHEHHIO Beca Tela
IIPU YCKOPEHHOM JIBUKEHHH.

AHanu3 ¢ IOMOILBIO NEarora ycioBUi BO3HUKHOBEHHUSI HEBECOMOCTH U IIEPETPY3KH.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 gaeiicTBUsS ¢ ONMOpPOM Ha aaropuTM, NpeABapUTEIbHO
pa300paHHBII COBMECTHO C TIEJarOroM Ha OIpezeieHHe Beca Tella B Pa3INYHbIX YCIOBUSIX.

AHanu3 ¢ Omopoil Ha TEXHOJIOTHYECKYIO KapTy MOJA PYKOBOJCTBOM Iearora Cui, AEHCTBYIOUINX Ha
T€JI0, IIOKOSLIEECs Ha OIOpE.

OmnpezeneHne ¢ MOMOIIBIO Me1arora IeHTPa TSHKECTH Pa3InIHbIX Tel.
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3aKoHBI
COXpaHEeHHS
(10 v)

Nmnynsc Tema. HM3menenue  umnyiasca.
Hunynve cunvl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaxtuBHoe aBmxenue (MC).

Mexanunueckast pabora u MouiHocTh. Pabota
CHWJI TSDKECTH, ynpyeocmu, mpenus. Cea3b
onepeuu u pabomul. IloTeHIMaNbHAs HEPTHA
Tena, MOMHATOrO HaJ IOBEPXHOCTBIO 3EMIIH.
Tomenyuanvnan sHepaus cocamou NPYICUHbL.
Kunernueckas 3HEprusl. Teopema o
KuHemuuecko 9Hepeuu. 3aKOH COXPAHCHHS
MEXaHUYECKOH HEPTUU.

Hemoncmpayuu
1. Tlepemaua uMIynasca NMPH B3aUMOAEHCTBUU

Tell.

2. Ilpeobpa3zoBanus
B3aUMOJICHCTBUM TEIL.

3. CoxpaHeHHE HUMIIyJIbCa IPH HEYNPYroM
B3aMMOJICHCTBHH.

4. CoxpaHeHHE WMIyJNbca MpH aOCOIIOTHO
YOpyroM B3auMOJIEHCTBHU.

5. HaGmonenne peakTHBHOTO IBHKCHHS.

6. CoxpaHeHHE MEXaHMYECKOH 3HEpruu Ipu
CBOOOHOM MaJICHUH.

7. CoxpaHeHHE MEXaHHYECKOH HHEepruu Ipu
JBIDKEHHUH TeJla IO JeHCTBUEM MPYKHUHBL.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenue pabOTBI CHIBI TPEHHS MpPHU
paBHOMEPHOM  JBIKCHHH  Tela 0
TOPU30HTAJILHOM IOBEPXHOCTH.

2. Ompenenenne pabOTHI CHIIBI YIIPYTOCTH MIPH
noabEMeE rpysa C HCIIOJIb30BaHUEM
HETIOJIBH)KHOTO M TIOABIYKHOT'O OJIOKOB.

3. M3ydenue 3aKoHa COXpAHEHUs YHEPTHH.

SHEPIHH IpH

HaGmonenue u o0cyx/ieHHe ¢ IOMOIIBIO MeJlarora OmbITOB, IEMOHCTPUPYIOLINX Tepeaady UMITYJIbca
NpU B3aUMOJCHCTBUM TEJ, 3aKOH COXPAHEHHs HMMITYJbca MPU aOCONIOTHO YIPYroM M HEYIpPyroM
B3aUMOJICHICTBUU TeIl.

HaGmonenue neMOHCTpanuy mejarora CUTyaluid B OKpPY)KaroIleil JKU3HK C MCHOJIb30BaHUEM 3aKOHa
COXpPaHEHMS UMITYJbCA.

Pacnio3HaBaHne c omopoil Ha TEXHOJOTMYECKYIO KapTy IIOJ, PYKOBOJCTBOM IE€Jarora sBJICHUs
PEaKTHBHOTO OBMKEHUS B rpupose u Texanke (MC — Guonorus).

IIpuMeHeHHE COBMECTHO C NENaroroM 3aKOHAa COXPaHEHHS MMITyJIbca IS pacdéra pe3ylIbTaToB
B3aUMOJEHCTBUSL Ten (Ha TpuMepax HEYNPYroro B3aMMOJCHCTBHS, YNPYToro IEHTPAIbHOTO
B3aUMO-JICHCTBHSA IBYX OJANHAKOBBIX TEJ, OJJHO N3 KOTOPBIX HEMOI-BIXKHO).

Pemenne THUMOBBIX pacdy€THBIX 3agad B 2—3 JEWCTBUSA C OMOPOH Ha alrOPHTM, IMPeIBapUTEIBHO
pa300paHHbIIl COBMECTHO C MEJAaroroM ¢ UCHOIb30BaHNEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OmnpezneneHue ¢ onopoi Ha TUAAKTUYECKUH MaTepHuan paboThl CHIIBI YIPYTOCTH IPU MOIBEME Ipy3a
C UCIIOJIB30BAHUCM HCIIOJABHIKHOI'O U IIOABUXKHOI'O 6J'IOKOB.

V3MepeHue cOBMECTHO C MeJaroroM MOITHOCTH.

H3mepeHue ¢ MOMOIIBIO elarora MoTeHIUAIbHOM SJHEPTHU YIPYTO Ie(OPMUPOBAHHON NPYIKHHBI.
I/I3MepeHHe COBMECCTHO C II€AaroroMm KUHETUYECKOM OHCPIUu TCJIa 0 AJIMHE TOPMO3HOT'O ITYTH.
HaGmonenne 3a 5KCIIEpUMEHTAIBHBIM CPaBHEHHEM H3MCHCHHS ITOTEHIMANBHONH W KMHETHYECKOH
SHEPIUil Tena NpH ABHKEHUH MO0 HAKIIOHHOH MIOCKOCTH.

HaGmonenne 3a 3KCIIepMMEHTAIbHOW IPOBEPKOH 3aKOHA COXPAHCHMS MEXaHHYECKOH SHEpTruu Ipu
CBOOOIHOM ITaICHUH.

IIpuMeHeHre Ha HayalnbHOM YPOBHE, C OMOpPOW HAa JUIAKTUYECKHN MaTephall 3aKOHA COXpPaHEHHUS
MEXaHUYECKOW SHEPTUH I pacuéTa NOTCHIUAIBHON U KHHETUIECKOM SHEPT Uil Tena.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AeWCTBUSA C OMOPOM Ha alIrOpUTM, IpeaBaApUTENHHO
pa3o0paHHBII COBMECTHO C IIEarOrOM C HCIOJH30BAHHEM 3aKOHA COXPAaHEHHUS MEXaHHYeCKOU
SHEPTHUH.
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Pa3znen 9. Mexanunuyeckue Kojaedanus 1 BoJHbI (15 1)

Mexanuuyeckue
KoJieoanus (7 1)

Komebarenbaoe JIBIKEHHE. OCHOBHEIE
XapaKTEPUCTUKN KOJICOaHWH: MEpHOJl, 4acToTa,
amIuiutyaa. Mamemamuyeckuii U NPYICUHHBIL

masmuuky.  Ilpespawenue  duepeuu  npu
KONeOamenbHOM OBUINCEHUU.
3aryxatomue KonebaHus. BbIHYXIeHHBIE
KojeOanus. Pe3onanc.
ﬂemoncmpauuuz
1. Habmomenne  KoneOaHMi  Tem  TOJ
NEHCTBHEM  CHWJIBI  TSDKECTH M CHJIBI
YIPYTOCTH.

2. Habnromenue xoneOaHMA rpy3a HA HATH U
Ha TIPYXXHHE.

3. HabmoneHne BBIHYKACHHBIX KoJeOaHWHA U
pe3oHaHca.

Jlabopamopnwvie padbomot u onvimel.

1. Onmpenenenue  9acToTel W Iepuoja
KoJieOaHWH MaTEeMaTHYeCKOTO MasTHHKA.

2. OmpeziesieHde  4acTOTBI M Iepuoja
KoJIeOAaHUN NPYKUHHOTO MasTHUKA (MU
3JIEKTPOHHAS IEMOHCTPAIIHS).

3. UccrienoBanre  3aBHCUMOCTH  IIEpHOJIA
KOJICOAHWH TOABENICHHOTO K HUTH Tpy3a
OT JJTUHBI HATH.

4. VccnenoBaHue  3aBHCHMOCTH  IIEPHOJA
KOJICOAHWH TPYXUHHOTO MAasSTHHKA OT
MAacChI rpysa (mm SJIEKTPOHHAS
JIEMOHCTpAITHS).

5. IIposepka HE3aBUCHMOCTH nepuoia
KosiebaHMi Trpy3a, NOABELICHHOTO K HUTH,
OT Macchl rpy3a.

6. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCHMOCTD

nepuo/a KoneOaHui NPYXKUHHOTO
MasTHHKa OT MacChl Ipy3a U >XECTKOCTH
NPYKUHBL

7. 3mepenne  ycKOpeHHs  CBOOOJHOTO
naJieHus (i 3JIEKTPOHHAS
JIEMOHCTpanus).

Habnronenue xonebaHuii moJ IeHCTBHEM CHII TSHKECTH M YIPYTOCTH W OOHapy)KEHHE IpU MOMOILH
Tme1arora oJOOHBIX KOJIeOaHUl B OKpY’KaIOIIeM MHpe.

AHanu3 COBMECTHO C IIearoroM KoieOaHWil rpy3a Ha HUTH M Ha npyxuHe. OmpenencHue Io
ITOPUTMY YaCTOTHI KOJICOAaHUH MaTeMaTHYECKOTO U NMPY>KUHHOTO MasiTHUKOB.

HaGmonenue u 00bsicHEHNE € TIOMOILBIO M1Earora siBJICHUs] pe30HaHca.

HccnenoBanue ¢ Onopoil Ha ajropuTM, IPEIBapUTEIbHO Pa300paHHbBI COBMECTHO C MEIarorom,
3aBUCHMOCTH TIEpHO/Ia KOJICOaHHH TI0/IBEIICHHOTO K HUTH I'Py3a OT UIMHBI HUTH.

ITpoBepka c OHOpOil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJCTBOM II€Jarora HE3aBUCHMOCTH
nepro/ia KojebaHuii rpy3a, MOJBEIEHHOT'O K JIEHTE, OT MacChl Ipy3a.

Hab6nronenue n o0cyxIeHHE MOJ pYKOBOJCTBOM II€arora OMbITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTh
HeproJa KoeOaHuit Npy)KHHHOTO MasTHHKA OT MacChl Ipy3a M )KECTKOCTH MPY>KHHBL.

[TprMeHeHne ¢ MOMOIIBIO eJarora MaTeMaTHIEeCKOTO M NPY)KUHHOTO MasgTHUKOB B Ka4eCTBE MOJIEICH
IUTSL OTTUCAHMS KoJIeOaHUH B OKPYKArOLIeM MUpE.

PelneHne THIIOBBIX pacu€THBIX 3aiad B 1—2 NEHCTBUS C ONMOPOH Ha ajropuTM, NPEABapUTEIHHO
pa3o0paHHbBIA COBMECTHO € MENaroroM, CBI3aHHBIX C BBIYMCICHHEM HJIHM OLICHKOI 4acTOTHI (Iepruosa)
KosiebaHui
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Mexannveckue
BOJIHBI. 3BYK
(8w

Mexanuueckue BOJIHBI. CaoiicTBa
MeXaHUIECKUX BOJTH. Ipodonvhule u
nonepeynvie 80AHbl. [[MUHA BOJIHbI U CKOPOCHIDL
eé pacnpocmpanenus. Mexanuyeckue 60HbL 8
meépoom meie, celicmuyeckue 8onnvl (MC).

3ByK. Ipomrocmv 38yKa u 8vicoma MOHA.
Ompaoicenue 368yxka. Mnghpaszeyx u yismpassyx.

Hemoncmpayuu
1. PacnpocrtpaneHue

MOTIEPEYHBIX BOJH.
2. HaOmiozeHue 3aBUCHMOCTU BBICOTHI 3BYKa
OT YacCTOTHI.
3. AKyCTHYECKHIA pe30HaHC.

IPOAOJIbHBIX n

OOHapy»XeHHUE U aHaJIM3 C TIOMOILBIO 11€/1arora BOJHOBBIX SIBJICHUH B OKPY’KaroOLEeM MHpE.
HaGmozieHne COBMECTHO C II€AAaroroM paclpOCTPaHEHHUs] IPOIOJBHBIX W IONEPEYHBIX BOJH (HA
MOJIeNIN) ¥ OOHAPYKEHHE aHAJOTHYHBIX BUIOB BOJH B MPHUPOJE (3BYK, BOASHBIC BOIHEI).

Brrunciienne B 1—2 AeWcTBUS ¢ OMOPOI HA alTOPUTM, MPEIBAPUTEIFHO Pa300paHHBIN COBMECTHO C
MeJaroroM JUTHHBI BOJHBI X CKOPOCTH PACHPOCTPAaHEHHS 3BYKOBBIX BOJIH.

HaGmonenne 3a SKCHEPHMEHTANBHBIM OMNPEACICHHEM TIPAHUI] YacTOTHI CHBIIIMMBIX 3BYKOBBIX
KosiebaHui.

HaGumoenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C UCIOJIB30BAHUEM MY3bIKaJIbHBIX
UHCTPYMEHTOB).

HaGumonenue 1 00bsicHEHNE € TIOMOILBIO M1e/1arora SBJICHUs aKyCTHYECKOTO Pe30-HaHCca.

YTeHue COBMECTHO C IEaroroM OpUTHHAIBHOTO TEKCTa, MOCBSIIEHHOTO HCIIOJIb30BAHUIO 3ByKa (MIN
yIbTpa3ByKa) B TEXHUKE (DXOJIOKALMs, YIbTPa3BYK B MEAMIMHE U Jp.); BBIIOJHEHUE 3aJaHUi
IO TEKCTY (CMBICIIOBOE UTEHHUE)

Pazneun 10. Jy1eKTPOMArHUTHOE 10JIe M JIEKTPOMATHUTHBIE BOJHBI (8 1)

DJIeKTPOMATHUT
Hoe ToJie

U YJIEKTPOMATHH
THBIE BOJIHBI
(84)

ToJie.
BOJTHBI. Ceoticmesa
INEKMPOMASHUMHBIX 80JIH. Llkana
INEKMPOMACHUMHBIX ~ 601H.  Hcnonvzosanue
INEKMPOMASHUMHBIX B0JIH OJis COMOBOU CEA3U.
DNeKTpOMarHUTHAS pupoJa CBeTAa.
Ckopoctb cBeTa. BonHOBBIE CBOIICTBA CcBETA.
Zlemomcmpauuu2
1. CpoiicTBa 3JE€KTPOMAarHUTHBIX BOJIH.
2. BosiHOBBIC CBO¥ICTBA CBETA.
Jlabopamopnwvie pabomot u onvimel.
1.M3ydyeHue CBOWCTB  3JIEKTPOMAarHUTHBIX
BOJIH c MIOMOIIBIO MOOHIILHOTO
TeneoHa.

DNeKTPOMarHUTHOE
DneKTpOMarHuTHbIE

[TocTpoeHne TPOCTBIX PACCYXKIACHWM HAa OCHOBE TMOATOTOBJICHHBIX BBIPAKEHUH, 0OOCHOBBIBAIOIINX
B3aUMOCBSI3b JEKTPUUECKOTO U MarHUTHOTO MOJIEH.

Habnromenue 3a SKCIEpUMECHTANBHBIM N3YYCHHEM CBOWCTB 3JICKTPOMATHUTHBIX BOIH (B TOM YHCIE C
MTOMOIIIBI0 MOOIIIFHOTO TeedoHa).

AHanu3 ¢ NOMOILBIO NEJArora peHTTeHOBCKUX CHUMKOB YEJIOBEYECKOT0 OpraHu3Ma.

AHanu3 COBMECTHO C IE€aroroM TEKCTOB, OIMCBHIBAIOIIMX IMPOSBIEHUS BIIEKTPOMArHUTHOTO
W3IYYCHUS B IIPUPO/JIC: KUBBIE OPTaHU3MBI, H3ITyUeHHST HeOSCHBIX Tell (CMBICTIOBOE UTCHUE).
PacniosnaBanue v aHanu3 pa3au4HbIX MPUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJH B TEXHHUKE C ONMOPOU Ha
TEXHOJIOTHYECKYIO KapTy MoJi pyKOBOACTBOM Iearora.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBUSA C OMOPOHM Ha aIrOPUTM, IpPeaBAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TIEIarOrOM C UCTIOJIb30BaHUEM (HOPMYIT ISl CKOPOCTH DIIEKTPOMArHUTHBIX
BOJIH, IJIMHBI BOJIHBI U YaCTOTHI CBETA.




Paznen 11. CBeroBble siBiaeHus (15 u)

3aKoHbI
pacnpocTpaHeHu
s1 cBeTa (6 4)

JlyueBas Monmenb cBeTa. VICTOYHHMKH CBeTa.
Ilpamonunelinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynwvi. OTpaxkeHue cBeTa.
IInockoe sepxano. 3axon ompasicenus ceema.
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cBeta. [lonHoe 6Hympentee ompasicerue ceemd.
Hcnonvzosanue noinozo 8Hympenuezo
ompasicenus 8 ONMUYECKUX C8eMOB00AX.

ﬂemoncmpauuuz

1. IlpssmonHEHHOE PAacIPOCTPaHEHHUE CBETA.

2. OtpaxeHue cBeTa.

3. [lonyueHne W300paKCHUH B IJIOCKOM,

BOTHYTOM U BBIIIYKJIOM 3€pKajax.

4. [IpenomieHue cBeTa.

5. Ontuyeckuii CBETOBOI.

Jlabopamopnuvie padbomot u onvimel.

1. HCCJ’IG,I[OB&HH@ 3aBUCHUMOCTH yria
OTpaKCHHUA CBCTOBOIO Jiydya OT YyIJa
naacHus.

2. I3ydyeHune XapaKTEpPUCTHK H300paKCHUs
IpeaMeTa B INIOCKOM 3epKajle.

3. UccnenoBanue 3aBUCHMOCTH yria
IpPEeJIOMJIEHUs. CBETOBOIO Jyda OT YyIJa
MaJCHUS HA TPAHULE «BO3TYX—CTEKIIO.

HaGmonenue ombITOB, JEMOHCTPHPYIOIIMX SIBJIEHUE IPSIMOJHMHEHHOIO pPAacIpOCTpaHEHHs CBeTa
(BO3HUKHOBEHHE TEHHM M MOJYTEHH), U MX WHTEPIPETALMs C HCIOJIb30BAHUEM IIOHSATHUS CBETOBOTO
Jy4a.

OOBsICHEHHE ¥ MOJCITHPOBAHKE TIOCIIE PACCYXJICHUS C MEAaroroM Mo CXeMe COJHEYHOTO M JYHHOTO
3aTMEHUM.

HccnenoBanne ¢ omopoii Ha TEXHOJIOTHIECKYIO KapTy HOA PyKOBOJICTBOM IIEIarora 3aBUCHMOCTH yTJIa
OTpaXXEHUsI CBETOBOTO JIyda OT yIJia MaJACHHs.

N3ydenune ¢ mOMOIIbIO Mearora CBOHCTB M300paKeHNUS B INIOCKOM 3€pKalle.

Habnromenne u oOBSICHEHHE COBMECTHO C II€aTOTOM OIBITOB II0 TIOJNYYEHHIO H300pakeHUH B
BOTHYTOM M BBIINYKJIOM 3epkanax. HaOmronenne n oOBbsSCHEHHE MOCIE pacCyKACHHUS C IEAaroroM Mo
CXEM€ OIBITOB IO MPEJIOMJICHHUIO CBETA HA I'PaHULIC PA3JIMYHBIX CPE, B TOM YHCJIC OIBITOB C IMOJHBIM
BHYTPEHHHUM OTPaKCHUEM.

HccnenoBanue 1OjA PYKOBOJACTBOM II€Aarora 3aBUCHMOCTH yIiia HPEIOMIICHHS OT YIjla MNaJeHus
CBETOBOTO JIyya Ha FPAHHIIE «BO3TYX—CTEKIIO.

Pacrio3HaBaHue ¢ IMOMOILBIO Megarora SBICHUH OTPaYKEHUS U MPEJIOMIICHUS! CBETa B ITOBCEJAHEBHOM
JKM3HHM. AHAIN3 U 00bsICHEHHE COBMECTHO C neaaroromM sBJCHUA ONITUYECKOI0 MUpaKa.

Pemmenne THMOBBIX pacdy€THBIX 3amad B |—2 nefcTBUS C ONOPOM HAa AJTOPUTM, MPEABAPUTEIHHO
pa300paHHbBII COBMECTHO C MEaroroM ¢ UCHONIb30BAHNEM 3aKOHOB OTPAKCHUS U IPEIIOMIICHHS CBETA.

JInn3sl
U ONTHYeCKHe
npudopsi (6 1)

Jlunza. Xox nmydeidt B nmH3e. Onmuueckas
cucmema  omoannapama, MUKpOCKORd U
meneckona (MC). [naz wxax onmuueckas
cucmema. bruzopyxocmo u 0anbHo30pKOCmb.
Zlemomcmpauuu2
1. Xop ny4eii B cobuparoniei JinH3e.
2. Xon ydeii B paccenBalOIIeH JIHH3E.
3. [lonyyeHne W300pakeHUH C TMOMOIIBIO
JIMH3.

4. IMpuaumn JeficTBus ¢oroanmapara,
MHKPOCKOIIA U TEJIEeCKOTa.

5. Mogens riaza.

[Mony4yeHue MOa KOHTPOJIEM MeAarora W300paKCHWH ¢ MOMOIIBI0 COOMpAIOIICH U pacCeuBaroIeit
JIMH3.

OmnpeneneHye C ONOPOl Ha aIrOpUTM pa3pabOTAaHHOIO COBMECTHO C MenaroroM (okycHoro
PacCTOSIHUS M ONTUYECKOH CHUIIBI COOMPAIOIIEH JTHH3HI.

AHanu3 COBMECTHO C neaarorom yCTpOf/'ICTBa n OpuHOUIIA I[eﬁCTBPIH HCKOTOPBIX OINTUYCCKUX
npubopoB: GoToarnmnapara, MUKpockona, teneckona (MC — OHONOrusl, aCTPOHOMHUSI).

AHanu3 ¢ oropoit Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJICTBOM IieJlarora siBJI€HHH OJIM30pyKOCTH 1
JIATbHO30PKOCTH, ITpUHIMNA AelcTBHs 04KoB (MC — Ounosorus).
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Jlabopamopnuvie padbomot u onvimel.

1. [Toryuenne wu300paXeHUH C MOMOIIBIO
coOmparomen JTNH3HI.

2. Ompenenenne (POKyCHOTO pPacCTOSIHHASA U
ONTHYECKON CHIBl coOmparomeii JHH3BI
(Wi eKTPOHHAS IEMOHCTPAIIHS).

Pasznoskenne
0es0ro cBera
B cnekTp (3 )

Pasznoocenue benoco ceema 6 cnexmp.
Oneimer Hvtomona. Crodwcenue cnekmpanbHbix
yeemos. /ucnepcus ceema.
ﬂemoncmpauuuz
1. PaznoxeHne 6EIOTr0 CBETa B CIICKTP.
2. IlonydeHnue 0Oenoro cBeTa MPH CIIOKCHHH
CBE€Ta pa3HbIX IBCTOB.

Jlabopamopnwvie padbomot u onvimel.

1. OneITEl 1O Pa3NOKEHUIO Oeoro cBeTa B
CIIEKTP.

2. OTBITH IO BOCTIPHATHIO IIBETA MPEIMETOB
Ipu WX HAOMIONCHUH dYepe3 I[BETOBBIC

(GUITBTPEL.

Habroienne COBMECTHO € TIEJaroroM Io pa3jIoskKeHHI0 OeJIoro CBETa B CIIEKTP.

HabGmonenue n o0bsicHeHHE Ha 0a30BOM ypPOBHE 0] pPyKOBOJCTBOM I€Jarora ONbITOB IO MOTYYEHHIO
6eJ10T0 CBETa MPH CIIOKECHUH CBETA Pa3HbBIX IIBETOB.

[TpoBenenue U 0OBSICHEHNE TOJI PYKOBOACTBOM II€Jarora OMBITOB 110 BOCIPHATHIO L[BETA IPEIMETOB
IpY UX HaONIOZICHUH Yepe3 [IBETOBbIE (DMIbTPHI (IIBETHBIE OUKH).

Pa3znen 12. KBanToBble siBjieHus (17 u)

Hcenyckanue

U TIOTJIOLIEeHHe
CBETa aTOMOM
(49)

Onvimul Pezepghopoa v TutaHeTapHast MOJIENTb
atoma. Mogens aroma bopa. Hcnyckanue u
noziowenue  cgema  amomom.  Keanmoi.
Jlunetiuamoie cnekmpeoi.

OO6cyxIeHne ¢ TOMOINBIO TIejarora nenu onbIToB Pesepdopma 1o mnccieqoBaHWIO aTOMOB,
BBIIBIDKEHUE THIIOTE€3 O BO3MOJMKHBIX PpE3yJIbTaTaXx OIBITOB B 3aBHCUMOCTH OT MHPEAIONaraeMoro
CTPOEHHMS aTOMOB, ()OPMYITHPOBAHNE BHIBOAOB U3 PE3yJIHTATOB OIBITOB.

OO6cyxieHne ¢ Omopol Ha TEXHOJIOTMYECKYI0 KapTy I0J] PYKOBOJCTBOM II€Aarora IMpOTHBOPEUYHH
IUTaHeTapHON MOJEIH aTOMa ¥ OCHOBaHMH JJIs TUIOTE3B! bopa 0 CTalMOHapHBIX OPOUTAX 3JIEKTPOHOB.
HaGumiozienue COBMECTHO € MEAaroroM CIUIOIIHBIX M JIMHEHYATBhIX CIIEKTPOB W3JIyYSHHsS! Pa3IMuHBIX
BerecTB. OOBSICHEHHE C ONOPO HAa AMTAKTHYECKUI MaTepHall IMHEHYaThIX CIIEKTPOB U3ITyUIEHUS.

Ctpoenne
aTOMHOTO siApa
(6 1)

PagnoaktuBHOCTh. Anbgha-, bema- u eamma-
usnyuenus.  CTpoeHME  aTOMHOTO  ffpa.
Hyxnounas mooenv amomnozo aopa. Mzomonoi.
Paouoaxmuenvie npespawenus. Iepuoo
noaypacnada amomHsix s0ep.

Jemoncmpayuu

1. CnexTps! N3Ty4EeHUS U MTOTIIOMICHUS.

2. CrekTpbl pa3IM4YHbIX ra3os.

OO0cyxIeHHe COBMECTHO C I€1aroroM BO3MOKHBIX IHITOTE3 O MOJIENSIX CTPOSHHUS sIIpa.

Omnpenenenne Mo cXeMe ¢ MCIO0Ib30BaHNEM METOJMYECKOT0 Marepuala Moj PyKOBOJCTBOM IeJarora
COCTaBa sep IO 33JaHHBIM MacCOBBIM M 3apsAA0OBBIM UHCIIAM U IO TMOJOXKCHHIO B NEPHOANYECKON
cucreme 31eMeHToB (MC — xumus).

AHanu3 ¢ onopo Ha TEXHOJOTHYECKYIO KapTy MO PYKOBOACTBOM IeJarora N3MeHeHHs cocTaBa sjpa
1 €ro MOJIOXKEHUsI B IEpHOANUYECcKoil cucteme npu | -paguoaktuBHocT (MC — Xumus).
HccnenoBaHue ¢ MOMOIIBIO MEAArora TpeKoB | |-4acTHIl IO TOTOBBIM (oTorpadusM.

HaGmonenue 3a neMoHCTpanued paboThl H3MEPEHUS PAJAHAMOHHOTO (pOHA C TOMOIIBIO TO3UMETPA,
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3. Criektp Bomopoa.

4. Habmonenue TpekoB B kamepe BunbcoHa.

Jlabopamopnsie padbomol u onvimel.

1. Habniooenue cniowHulx U JUHEUYAmMblx
CHEKMPO8 U3LYyUeHUsL.

2. UccnenoBanue TPEKOB: HU3MEpEHUE
SHEPTrUM YaCTHUIBI MO TOPMO3HOMY MyTH
(mo ¢ororpadusam) (WM DIEKTPOHHAS
JIEMOHCTPAIIHSA).

OLIEHKA €T0 HHTCHCUBHOCTH.

AHanu3 COBMECTHO C TMENaroroM OMOJIOTMYECKUX H3MEHEHHH, MPOMUCXOIIIUX MOJ AeHCTBHEM
paaroakTuBHBIX M3nydeHuit (MC — OGuonorus).

HaGmonenue neMoHCTpanyu 00 HMCHOJIB30BaHWE PaJMOAKTHBHBIX HM3Ny4eHui B Meauiune (MC —
6uosorus).

SnepHble
peaxkuuu (7 4)

SlmepHble peakiuu. 3aKOHBI COXpaHEHHS
3apsiIOBOTO M MacCOBOTO YHCEIl. DHepeusi 853U
amomnbix  s0ep. Cea3b Maccvl U IHEpIUlU.
Peaxyuu cunmesa u denenusi sioep. Ucmounuxu
onepeuu Coanya u 36¢30 (MC).

Snepnas JHEpreTukKa. Heticmesus
PAOUOGKMUBHBIX — UBTYYEHUl  HA  Jicusble
opeanuzmol (MC).

Hemoncmpayuu
1. PaGota c4yéTunKa HMOHMU3UPYIOLIUX

H3ITy4YEHUH.

2. Peructpauuss  W3MydYeHHS — MPHUPOTHBIX

MHHEPAJIOB U IIPOAYKTOB.

Jlabopamopnvie pabomot u onvimul.

1. Ismeperne paanoakTuBHOTO (oHA (WIH
3JIEKTPOHHAS IEMOHCTpAITH).

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 aeicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEABApUTEIBHO
pa300paHHBII COBMECTHO C IIEAAroroM C HCIIOJIb30BAaHHEM 3aKOHOB COXPAHCHHS MAaCCOBBIX H
3apANOBBIX YHCEN HA OINpPENCNICHHE PE3YNbTaTOB SACPHBIX PEaKLUi; aHAIN3 BO3MOXXHOCTH HIIH
HEBO3MOXXHOCTH SIACPHON PEaKIHy.

O1leHKa ¢ TIOMOILBIO [1e/1arora SHEPTUH CBSI3M SIAEP C UCIOJIb30BaHuEeM (HOpMYJIbl DHHINITEHHA.
OOcyxIieHHe COBMECTHO C MEJaroroM IEpCHEKTHB HCIOJIb30BAaHHS YIPABISEMOrO TEPMOSAIECPHOTO
CHHTE3a.

OO6cyXIeHre COBMECTHO C IIEJaroroM MpPEeHUMYIIECTB M 3KOJIOTHYECKHX IpOoOJieM, CBA3aHHBIX C
saepHoi 3HepreTukoit (MC — 3konorus).

IoBTOpPHUTEIHLHO-00001IaI0IIMIT MOAYJIb (9 4)

Cucremaru3anus
u 00001eHne
MPEAMETHOTO
coJieprKaHus

U OmbITa
JIeSITEIIbHOCTH,
pruoOpe-TEHHOTO
IIPU U3YYCHHUHU
BCETO Kypca
¢bu3uKn

O6o0mieHne  comepKaHus — KaKIOro W3
OCHOBHBIX paszenos Kypca ¢busuku:
MEXaHUYCCKHUE, TCIJIOBBIC, DJICKTPOMArHUTHLIC,
KBaHTOBBIC SIBJICHUSL.

Hay4HbIii METO/I O3HAHMS M €r0 peanu3alius
B (PM3UYECKUX HCCIICTOBAHISIX.

CBs3b (PUMBWKH M COBPEMCHHBIX TEXHOJIOTHI B
obOnactu mepenadn WHGOPMAIMH, JHEPTETHKE,
TpaHCIOPTE

BrimonHenne ¢ moMombl0  memarora  y4eOHBIX  3alaHWi, TpeOYIoIUX  JIeMOHCTpaIuu
KOMIIETEHTHOCTEH,  XapaKTepU3yIOIIMX  E€CTECTBEHHOHAy4YHYI)  I'DPaMOTHOCTh: MIPUMEHEHHUS
MOJYYCHHBIX 3HAHUN ISl HAYYHOTO OOBsSCHeHHsS (U3UYECKUX SIBICHUNA B OKPYXKAMOIeH MPUpPOIE
Y TIOBCETHEBHON JKHM3HU, a TAKXKE BBIABICHUS (PU3HMUECKUX OCHOB pSAAa COBPEMECHHBIX TEXHOJIOTHH;
MPUMEHEHHST OCBOCHHBIX SKCIICPUMEHTANBHBIX YMEHHH JJIST MCCICAOBAHUS (PU3MUYCCKUX SIBICHUHA, B
TOM YHKCJI€ ISl IPOBEPKU T'MIIOTE3 U BBISIBICHUSI 3aKOHOMEPHOCTEMH.

Pemrenue TUNOBBIX pacué€THBIX 3aAad B 1—2 AeicTBUsS ¢ OMOpPOM Ha alNropuTM, NpeiBapUTEIbHO
pa30o0paHHBIl COBMECTHO C MIENAroroM, B TOM YHCIIE MPEIIIONIATaoNINX UCIIONb30BaHe (HU3HISCKON
MOJICJIA 1 OCHOBAHHBIX Ha COJICPIKAHUH PA3IHMYHBIX Pa3/IeiioB Kypca QU3HKH.
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