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PabGouass mporpamma mo yuyeOHOMy mnpeamMery «Dusuka» (0a30BbIN YPOBEHB)
(mpeameTtHas o6nacTh « EcTecTBeHHO-HayUYHBIE IPEMETHI) (Aajiee€ COOTBETCTBEHHO -
nporpaMma mo Qgusuke, PU3MKa) BKIOYAECT MOSCHUTEIBHYIO 3aIllUCKYy, COAEpKAHHE
oOydeHusi, IUIAHUpPYEMbIE pE3yJIbTaThl OCBOEHHUS MPOrpaMMbl MO  (HU3HKE,
TEMaTHU4ECKOE TUIaHUPOBAHUE.

[TOACHUTEJIBHAA 3AIINCKA

PaGouast mporpamma o ¢pusuke 1151 00yHJaronuxcsi C TSAKEIbIMUA HAPYIICHUSIMU
peun (manee — THP) Ha ypoBHe 0cHOBHOTO 00111€TO 00pa30BaHus MOATOTOBJICHA HA
ocHOBe DenepallbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHapTa OCHOBHOTO
obmero obpaszoBanus (IIpukaz Munmnpocsemenus Poccun ot 31.05.2021 r. Ne 287)
(manee  — DOI'OC 0OOO), denepanbHOW aTaNTUPOBAHHOW 0Opa3OBaATEIBHOMN
MIPOTpaMMbl OCHOBHOT'O 00I1I€TO 00pa30BaHUs 1Ji1 00YUYaIOIIMXCSI ¢ OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3710poBbsl (IIpuka3z Munnpocsemienus Poccun ot 24 Hos0pst 2022 1.
No 1025), ®enepanbHOil paboueil mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUsl MO
yueOHOMY TmpeameTy «Dusuka» (06a30Bbli ypoBeHb), KoHuenuuu mpemnojaBaHus
yueOHoro mnpeamera «duszmka» B oOpa3zoBaTeNnbHBIX Opranuzanusx Poccuiickoi
@denepanyy, peaqu3ylOUIMX OCHOBHBIE  0OLIe00pa3oBaTeIbHbIE  IPOrPaMMBI,
®denepanpHOil paboyeil mporpamMmbl BOCHUTAHUS, C YYETOM paCIpPEACIICHHBIX TI0
KJlaccaM TMpoBepsieMbIX TpeOoBaHUU K pesyibTaTtaM ocBoeHus DenepanbHOU
aJanTUPOBAHHON 00pa30BaTEIHHON MPOTPAMMBI OCHOBHOT'O 00111eT0 00pa30BaHus ISt
00yJaroIuMXxcsl ¢ TSOKEIBIMU HAPYIICHUSIMHU PEUH.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pu3znka

VYuebubii  mnpeaMer «®Puszukay  ABIACTCS  CHCTEMOOOPA3yIOIMIMM  JUIS
€CTECTBEHHOHAYYHBIX MPEAMETOB, IOCKOJIbKY (PU3MUYECKHUE 3aKOHBI MHUPO3JIaHUS
ABJISIIOTCS  OCHOBOM  COZAEp)KaHUA KypCOB XUMHUHM, OHOJOTMH, Teorpaguu Hu
acTpoHOMUHU. Du3MKa BOOPYX,aeT OOyYAlOLIUMXCS HAy4YHBIM METOJOM IO3HaHUS,
MO3BOJISIOLIMM MOJIy4YaTh OOBEKTUBHBIEC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[IpeameT MakcMabHO HAMpaBlieH Ha (POPMUPOBAHUE UHTEPECA K MPUPOTHOMY
M COLUMAJBbHOMY MHUpPY, COBEpPLICHCTBOBAHWE IIO3HABATEIbHON JEATEIBHOCTU
oOyuaroumxcst ¢ THP 3a cuer oBnaieHrs MBICIMTEILHBIMU ONIEPALIUSIMU CPABHEHUS,
000011eHMs, pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHUE, (POPMUPOBAHNE
BO3MOKHOCTEN COBMECTHOU JEATEIIBHOCTH.

Uzyuenne ¢usuku crnocoOCTByeT pa3Butuio y oOyuatomuxces ¢ THP
MPOCTPAHCTBEHHOTO BOOOpa)KeHHUs, (PYHKIMOHAIBHONH T'PaMOTHOCTH, YMEHUs
BOCIPUHUMATh U KPUTUYECKH aHAIM3UPOBATh HH(OpMAILINIO, MPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYMMOCTh IpeaAMeTa 7Sl Pa3BUTHS )KU3HEHHON KOMIETEHIINU
00yJaronuxcst 3aKII0YAETCSl B YCBOEHUH OCHOBBI (PM3UYECKUX 3HAHUM, HEOOXOIUMBIX
JUISI TIOBCEJIHEBHOW »W3HM;, HABBIKOB 3J0POBOTO M O€30MACHOrO ISl YeNOoBEKa U
OKpY>Karolllen ero cpeabl 00pasa Ku3Hu; GOPMHUPOBAHUHU HKOJIOTHUECKOMN KYJIbTYPHI.
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[Iporpamma oTpaxkaeT cojaepxanHue oOydeHus: npeamery «DPu3nka» ¢ y4yeTom
0co0BIX 00pa3zoBaTenbHBIX MOTpeOHOCTEH oOydaromuxcs ¢ THP. OBnanenue naHHBIM
y4eOHBIM MPEMETOM TIPEICTABIISCT ONMPEACICHHYIO TPYIHOCTD IS O0YJArOIINXCS C
THP. DOto cBsf3aHO ¢  OCOOEHHOCTIMH  MBICIUTCIBHOM  JIESATCIBHOCTH,
MEePUOINYECKUMH  KOJICOAHUSIMA ~ BHHUMAHHS, MaJlbIM  O0OBEMOM  IaMSTH,
HEJOCTAaTOYHOCTBIO OOIIEro 3amaca 3HAHWW, TOHW)XCHHBIM ITO3HABATEIIHHBIM
WHTEPECOM U HU3KUM YPOBHEM PEUEBOTO PA3BUTHS.

s mpeononeHuss TPyAHOCTEH B M3ydeHMHM ydeOHoro mnpenmera «Duszumka»
HeoOxonuMa  ajganTamusi o0beMa M xapakTepa ydyeOHOro wmarepualia K
MO3HABATENLHBIM BO3MOXHOCTSIM JIAHHOW KaTeropuu OOydYalolMXCcsa, YYeT HX
O0COOEHHOCTEW pa3BUTHUS: UCIOJIb30BAHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX H
MEXIIPEIMETHBIX CBSI3€H, MOCTENIEHHOE YCIOKHEHHE N3YyYaeMOro MaTepHalia.

JlanHass mporpaMma KOHKPETHU3MPYET COJEp)KaHHUE TMPEAMETHBIX TeM B
COOTBETCTBHUHM C TPEOOBaHUAMH OOpa30BaTEIHLHOTO CTaHAAPTa, PEKOMEHIYEMYIO
MOCJICTIOBATEILHOCTh M3YUYEHUS PA3ACioB (U3UKA C YICTOM MEXIPEIAMETHBIX WU
BHYTPHUIPEIMETHBIX  CBSI3¢H, JIOTUKH YYEOHOTO TIpolecca, BO3PACTHBIX W
MICUXO0JIOTUYECKUX 0coOeHHOcTel oOyyatomuxcs ¢ THP Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHus, ONpEACNSIET MHUHUMAJIbHBIA HA0Op OMNBITOB, JEMOHCTpAIU,
MPOBOJIMMBIX ~ YYUTEIEM B Kiacce, JIaDOpaTOPHBIX PpabOT, BBIMOTHIEMBIX

00yYarOIIMMUCH.
MeTtonuueckoid OCHOBOM H3ydeHUs Kypca «Du3nuka» Ha ypOBHE OCHOBHOTO
o011ero o0Opa3oBaHMsI SABJISICTCSI CUCTEMHO-/ICSITEIbHOCTHBIM MOJIXO/I,

00€eCreynBaOIINM JTOCTUKEHUE JTMYHOCTHBIX, METANPEIMETHBIX U TMPEIMETHBIX
o0pa3oBaTeNbHbIX pe3yJIbTAaTOB IIOCPEICTBOM Opra’u3anuu AKTUBHOU
MO3HABATEJIbHON JEATEIBbHOCTH OOYYAIOIIUXCSl, YTO OYE€Hb BAXXHO MPU OOYyUYECHHUH
nereii ¢ THP, mist KOTOpBIX XapakTepHO CHUKEHHUE TTO3HABATEIbHON aKTUBHOCTH.

Hean u 3axa4u n3y4enus yueOHoro npeamera « Dusuka»

Obwue yenu wu3zydyeHus yudeOHoro mnpeamera «Dusmkay mnpencTaBiIeHbl B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.

OCHOBHOH 11ebI0 00y4YeHMsI JAeTel ¢ 3aJACpPKKON NCUXUYECKOTO Pa3BUTHUS Ha
JAHHOM TIpEIMETE SBIISIETCS: MOBBIINICHHE COLMAIBbHON ajanTaluu JAeTel uepes
npuMeHeHue QU3NYEeCKUX 3HaHUN Ha MPaKTHKE.

s oOywarouxcest ¢ THP, tak ke, kKak U 111 HOpPMAaTUBHO Pa3BUBAIOLIUXCS

CBEPCTHHUKOB,  OCBauBAIOLIMX  OCHOBHYIO  00pa30oBaTeibHYIO  MpOrpammy,
JOMUHUPYIOILEE 3HAYUEHHE TPUOOPETAIOT TaKUE yeu, Kak:
= npuoOpeTeHre HHTepeca M crpemieHust oOydawommxcs ¢ THP «k

HAYyYHOMY H3yUYCHHUIO TPHUPOIBI, PA3BUTHEC WX HWHTCIUICKTYAJIbHBIX W TBOPUECKHX
CIIOCOOHOCTEM;

= pa3BuTHE 0a30BBIX MPEACTABICHUN O HAyYHOM METOJE TO3HAHHS W
(dbopMUpOBaHUE MCCIICAOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIIAM SIBIICHUSIM;



. (opMUpOBAaHME HAyYHOI'O MMPOBO33PEHMs, HaA JOCTYIHOM IS
oOyuatomuxcsi ¢ THP ypoBHe, kak pe3ynbraTa U3yuyeHUs OCHOB CTPOEHUSI MaTepuu U
(byHIaMeHTaNbHBIX 3aKOHOB (PU3UKU;

. (opMupoBaHuE MpeACTaBICHUN O ponu (GU3MKHU IS PA3BUTUS JPYyTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHre 3TUX Lened 00eCIeYnBaeTCs pELICHUEM CIIEAYIOLINX 3a0ay.

. npuoOpereHue 0a30BBIX 3HAHUI O JUCKPETHOM CTPOCHHHU BEILECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUAX;

. npUoOpeTEeHNEe YMEHUN ONUCHIBATH U OOBICHATH (DU3MUECKHUE SBJICHUS C
UCIOJIb30BAHUEM IOJTyYE€HHBIX 3HAaHUH U C OIIOPOW Ha IJIaH/CXEMY;

. OCBOCHHME METONOB DpEIICHUSA NPOCTEHIIMX pPAcUyE€THBIX 3aad C
UCIOJIb30BaHUEM (PU3MUECKUX MOJENIEN C OTIOPOM Ha allrOPUTM;

. pa3BUTHE YMEHUI HAOMIONATh IPUPOIHBIE IBJICHUS U BBIIOIHSITH OIBITHI,

nabopaTopHble padOThl M SKCIIEPUMEHTANIBHBIE HCCIENOBAHUSA C HUCIOJb30BAHHEM
M3MEPUTETBHBIX TPUOOPOB (MO PYKOBOACTBOM YUUTEIIS);

. OCBOEHUE MPUEMOB PabOTHI ¢ HHPOpMaLUEN (PU3HUUECKOTO COACPKaHNUA,
BKJIIOUast MH(OPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, aHATIU3 U OLIEHUBAHUE
uH(popmamuy;

- 3HAKOMCTBO cO  cdepamu  OpodecCHOHANbHOW  JIeATEeIbHOCTH,
CBSI3AHHBIMH C (U3UKOM, W COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSX (PU3HUECKOM HAayKH.

Ocob0enHocTH 0TOOpa M aJanTALMM Y4eOHOI0 MaTepuaJia no Gpusuke

OcHoBoii 00yuenus ooyyaromuxcs ¢ THP Ha mpeameTax ecTeCTBEHHOHAYYHOTO
[UKJIA SIBIISIETCS PAa3BUTHE y HHUX OCHOBHBIX MBICIUTENBHBIX OMepanuil (aHamms,
CUHTE3, CPaBHEHUE, 0000IIEHUE) HA OCHOBE BHITIOJHEHUS PA3BUBAIOIINX YIPAKHEHUH,
dbopMHUpOBaHHE TPUEMOB YMCTBEHHOW paOOTHI: aHAINW3 WCXOJHBIX JIAHHBIX,
MJIAaHUPOBAHKE MaTeprasa, OCYIIECTBICHUE MOATAITHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaK)Ke OCYIIECTBIIACTCS JIMKBUIAIMS MPOOETIOB B 3HAHUAX, 3aKPETUICHUE H3YYEHHOTO
Marepuaia, oTpabOoTKa aJrOpUTMOB, TOBTOPEHUE MPONIEHHOTO. bobioe 3HaueHue
MpUAAEeTCsl YMEHHMIO PpAaccKa3aThb O BBIMIOJIHEHHOW paboTe ¢  TIpaBUIIBLHBIM
yHnoTpeOJeHHEM COOTBETCTBYIOLIEH TEPMHUHOJIOTUU M COOJIOJECHUEM JIOTUYECKUX
cBsi3eil B manaraeMoM Marepuainie. [ns oOyuarommxcss THP Ha ypoBHE OCHOBHOIO
o01iero oOpa3oBaHUs MO-MPEKHEMY SBIISIIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIN
YPOBEHb Pa3BUTHSA OTIACIBHBIX ICHUXWYECKHUX TPOIECCOB (BOCIPUATHS, BHUMAHWSI,
MaMSTH, MBIIIJICHUS), CHIDKCHHBIH YPOBEHb MHTEIICKTYATbHOTO Pa3BUTHS, HU3KUU
YpOBEHb BBITIONHEHUS yUeOHBIX 3aJaHUi, HU3Kasg YCHEIIHOCTh oOydeHus. [loatomy
MpU U3yYeHUU (PU3MKU TpeOyeTcs 1ieJIeHANPABICHHOE MHTEIUIEKTYaIbHOE Pa3BUTHE
oOyuvaroruxcst ¢ THP, orBeuaromee ux OCOOCHHOCTSM M BO3MOXKHOCTSM. YUET
ocobenHocteit oOydarommxcs ¢ THP Tpebyer, 4ToOBl mpu H3y4eHUH HOBOTO
MaTepuaia o0s3aTeIbHO MPOUCXOIUII0 MHOTOKPATHOE €r0 IOBTOPEHUE; pAaCIIMPEHHOE
pacCMOTpPEHHE TEM M BOIPOCOB, PACKPBIBAIOIINX CBA3b (PU3UKU C IKHU3HBIO;
aKTyalau3alus MepBUYHOTO JKU3HEHHOTO OIBITAa O0YJArOIITIXCS.



YcBoeHrne MporpaMMHOrO0 MaTepualia 1o (U3MKE BbI3bIBACT OOJBIINE
3arpyaHeHus y oOywatontuxcsi ¢ THP, mostomy Teopusi m3ydaercs Oe3 BBIBOIOB
CloXHBIX (hopmyn. 3amaum, TpeOyrolIMe MPUMEHEHHUS CIOXKHBIX MaTeMaTHYECKHX
BBIUUCTICHUH U GOpMYII, B 0COOCHHOCTH TaKUX TeM, Kak «MexaHHueCKOe IBIKEHUEY,
«ApxumenoBa cuia», «MexaHHuecKas BSHEPrus», «NEKTPUUECKUE SBICHHS,
«ONEKTPOMATrHUTHBIE SIBJICHUS», PEIIAIOTCS B KJIACCE C MTOMOILBIO YUUTEIS.

Oco0oe BHHMMaHuE MPU H3YyUYEHUH Kypca (PU3UKU yJelsieTcs MOCTaHOBKE U
OpraHu3allM SKCIEPUMEHTA, a TaAKKe MPOBEJICHUIO (MMPEUMYIIECTBEHHO Ha KaXJI0OM
YpOKE) KpPAaTKOBPEMEHHBIX JE€MOHCTpalMii (BO3MOXHO C  HCIOJb30BaHUEM
AJIEKTPOHHOM JeMOoHCTpanuu). HekoTopeie TeMbl 003aTENbHO BKIIIOUAIOT OTIOPHBIE
nabopaTopHble pabOThl, KOTOPHIE Pa3BUBAIOT YMEHHE IMOJIb30BATHCS MPOCTEHIIIMMHU
npubopamMu, aHAJIW3UPOBATH IMOJyYEHHBbIE JaHHblE. B CBA3M C 0OCOOCHHOCTAMHU
NoBeACHUSI U JesTenbHOCTH oOywatomuxcss ¢ THP  (pacTopMoxeHHOCTD,
HEOPraHW30BAHHOCTh) MPEAYCMOTPEH CTPOXKAWIIMI KOHTPOJIb 32 COOJIIOJIEHUEM
MpaBUJI TEXHUKU OE30MAaCHOCTH MpPHU MPOBEACHHUM JA0OPATOPHBIX U MPAKTHYECKUX
paboT.

bonpmoe BHUMaHue pu M3yyeHun Qpusnku nogpoctkamu ¢ THP obpamaercs
Ha OBJIAJICHUE UMM NPAKTHYECKUMH YMEHUSMHM M HaBblKaMH. [IpemycmartpuBaercs
YMEHbLIEHUE 00bEMa TEOPETHUYECKUX CBEICHUM, BKIIOYEHUE OTHCIbHBIX TEM WIIH
LEJIbIX pPa3fesoB B MaTepuayibl JUii  O030pHOT0, O3HAKOMUTENIBHOTO  HIIA
dakynpTaTUBHOTO M3ydeHus. [IpensiaraeTcss yMeHbllleHHEe 00beMa MaTEeMaTHUYECKUX
BBIUKCIICHUH 34 CUET YBEJIMYECHHUS KAUECTBEHHOTO OIMCAHUS SIBIICHUN U MPOLIECCOB

JlocTaTO4HOE KOJIMYECTBO BPEMEHM OTBOJMUTCS Ha pPACCMOTPEHHUE TEM U
BOIIPOCOB, PACKPBIBAIOIIUX CBSI3b (PU3UKU C JKU3HBIO, C TEMHU SBJICHUSIMH,
HaOIIOCHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI YYCHUKAM U3 X KU3HEHHOTO OIBITA.

MakcumanbHO  UCIOJB3YIOTCS  MEXIPEAMETHBIE  CBSI3M € TaKUMH
JTUCLUUIUIMHAMU, Kak reorpadwus, xumus, Ouosiorusi, T.K. oOyuaroniuecs ¢ THP
0COOEHHO HYXIAIOTCSA B MPENOAHECEHUH OJIHOTO M TOr0 K€ Y4eOHOro marepuaia B
Pa3IMYHBIX ACHEKTAX, B €r0 BapbUPOBAHMM, B HEOJHOKPATHOM ITIOBTOPEHUU U
3aKpEIUIEHUHA  TOJYYEHHBIX 3HAHUM W  MNPAKTAUYECKUX yMeHuu. [lo3Bomsis
paccMaTpuBaTh OJUH U TOT K€ YYEOHBIA MaTepuall C pa3HbIX TOYEK 3pEHUS,
MEXITPEIMETHBIE CBA3U CIIOCOOCTBYIOT €T'0 JIyUIIEMY OCMBICIEHHUIO, 00Jiee TPOYHOMY
3aKPEIICHUIO TTOJIyYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUN.

IlpumepHble BuabI AesTejbHOCTH oOy4yawomuxcs ¢ THP, oOyciosieHHbie
oco0bIMM  00pa3oBaTeJIbHbIMM  NOTpPeOHOCTAMH W olOecneyuBalouUIue
OCMBICJICHHOE OCBOCHHE COJIePKAHUN 00pa3oBaHus N0 npeamerty «Puznka»

[IpumMepHast TeMaThdecKass ¥ TEPMUHOJIOTHYECKAs JICKCUKA MO Kypcy (U3UKH
cootBetcTBYeT DOIT OOO.

Copnepsxanue BUAOB aestenbHocTH oOyvaromuxcs ¢ THP Ha ypokax (uzuku
ompenenseTcss X ocoObIMU 00pa30BaTebHBIMU MOTPEOHOCTAMU. [ToMHUMO TIMPOKO
ucnoas3yemMbix B @OIT OO0 o6mmx ajis Bcex 00ydarolmmxcsi BUOB JIEITEIIbHOCTH
CJIeIyeT YCWJINTh BUJBI ACSITEIBHOCTH, CrIeU(DUIHbBIE VIS JAHHOW KaTerOpyuu JEeTeH,
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o0ecneunBaroIIe OCMBICIIEHHOE OCBOECHUE COAEpkKaHUs 00pa30BaHus 10 MPEAMETY:
YCUWJIEHHE MPEIMETHO-IIPAKTUYECKON JEATEIbHOCTH C AKTUBU3ALMENl CEHCOPHBIX
CUCTEM; OCBOEHME MaTepHuaja C OIOpPO Ha alIrOPUTM; «IIOUIArOBOCTh» B M3yYEHUU
MaTepuaa; UCI0Ib30BaHNUE JOTIOIHUTEIBHON BU3YAJIbHOM OMOPBI (CXEMBI, IIA0JIOHBI,
OMOpHBIE TaO0JIUIIBI); PEYEBOM OTYET O IMPOLECCE U PE3YyJIbTaTe AESITEIbHOCTH;
BBIIIOJIHEHHE CIIEHHUAJBHBIX 3aJaHUi, 00€CHeunBarOUMX KOPPEKLUHUIO PpEeryJisiiun
y4eOHO-TI03HABATEIBHOM IE€ATEIbBHOCTU U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTATA.

Jns obyuaromuxcst ¢ THP cyiecTBeHHBIM SBISIOTCS TPUEMBI PabOTHI C
JEKCUYECKUM MaTepuanoM 1o mpenmery. [lpoBoautcs cneuuanbHass padora 1O
BBEJICHUIO B AKTUBHBIM CJIOBAaph OOYYAIOLIMXCA COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3y4yaemble TEpMUHBI BBOASTCS HA MOJIMCEHCOPHOM OCHOBE, 00s3aTeNIbHA BU3yaJIbHAS
HOJJEPAKKa, AITOPUTMBI padOTHI C ONIPEAETIEHUEM, OITIOPHBIE CXEMBI JIJIS aKTyaJIN3aluN
TEPMUHOJIOTUH.

B cBs3u ¢ 0coObIiMH 00pa3oBaTebHBIMU NOTPEOHOCTAMH 00yvatouuxcs ¢ THP,
IIpH [JIAHUPOBAHUM PAOOThl YUEHHUKA HA YPOKE CIEAYET NPUIEPKUBATHCA CIIETYOLIUX
MOMEHTOB:

1. Ilpm ompoce HEOOXOAUMO: JdaBaTh aJIrOPUTM OTBETA; pa3peliarhb
MOJIb30BAThCS IJIAHOM, COCTABJIEHHBIM IIPH MOJATOTOBKE JOMAIIHETO 3aJaHus; JaBaTh
0O0JIbIIIE BPEMEHU TOTOBUTHCS K OTBETY Y IOCKU; pa3pelliaTh JAeyIaTh MPeIBAPUTEIbHBIC
3aMKCH, MOJIb30BATHCA HATISAHBIMUA TOCOOUSIMH.

2. Tlo BO3MOXKHOCTH 3a/aBaTh OOYYalOLIUMCS HABOJSAIIME M YTOUHSIOIINE
BOIIPOCHI, KOTOPBIE IIOMOTYT UM IIOCJIEOBATENBHO U3JI0OKUTh MaTeprall.

3. CucremMaTnyecKu NMPOBEPATh YCBOCHHE MaTepuasa IO TEMaM YPOKOB, JUIS
CBOEBPEMEHHOT0 OOHAPY>KEHHUS IPOOEJIOB B MPOIIEAIIEM MaTepHale.

4. B npouiecce u3yyeHUs: HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpaliaercs
Ha HanboJiee CIOXKHBIE pa3ebl u3ydaeMoit Tembl. Heooxoammo yare oOpamarhes K
HUM C BOIIPOCAaMHU, BBISICHSIOUIMMU MIOHUMaHHUEe y4eOHOT0 MaTepurana, CTUMYJIUPOBATh
BOIPOCHI IIPH 3aTPYAHEHUSAX B YCBOCHUHU HOBOT'O MaTepuaia.

Mecto yueOHOro npeamera «®usnka» B y4eOHOM ILIaHe

B cootBercTBUM ¢ DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTI'O 0011ero 00pa3oBanus yueOHbIi npeaMeT «Du3nka» BXOIUT B
MPEAMETHYIO 001acTh «ECTECTBEHHBIE HAyKW» M SBISICTCS O0S3aTEIBHBIM IS
mzyuenus. Copmepkanue yueOHoro mpeamera «®Du3nKa», NPEACTABICHHOE B
®denepanbHOl paboueilt nporpamme, coorBeTcTByer GI'OC OO0, ®denepanbHOi
oOpa3oBaTeIbHOM MpPOrpaMMe OCHOBHOTO 001miero ooOpazoBanus, DenepanbHOMN
aJanTHPOBAHHOW 00pa30BaTEIbHON MTPOrpaMMe OCHOBHOTO OOIIIEro 00pa3oBaHus s
obOyyaroruxcsi ¢ THP. O01miee uncio yacoB, peKOMEHA0OBAHHBIX TSI U3YYCHUS (DU3UKU
Ha 0a30BoM ypoBHe, — 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B HE/IEIIO), B 8 Kjacce
— 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Heeno).

COHEPXXAHUE YUEBHOI'O ITIPEJMETA «®U3UKA»



7 KIIACC

Pasznen 1. ®usuka 4 €€ posib B IO3HAHUM OKPY’KaIOLIEro Mupa

dusnka — Hayka o npupose. SIsnenus npupoasl (MC'). ®usnueckue sBIEHUS:
MEXaHUYECKHUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BelUYuHBL. W3MmepeHue Quiznueckux BenuuyuH. Q@usuyeckue
npubopwi’. [lozpewnocmo usmepenuti. MexayHapoJHas cucTeEMa €IUHNII.

Kak ¢u3uka u qpyrue ecTeCTBEHHbIE HAYKH U3Yy4arOT IpUpoay. EcmecmeenHo-
HayuHbulll Memoo NO3HAHUsA: HabIooeHue, NOCMAHOBKA HAYYHO20 BONpOCA,
8bIOBUIICEHUE — 2UNOmMe3, OKCNepUMeHm NO NnposepKe 2unomes, 00bACHeHUe
Haobarooaemoeo asienus. Onucanue QuzuiecKux sieHull ¢ HOMOWbIO Mooenell.

[TpenMeT 1 MeTOABI (PUBUKH.

Hemoncmpayuu’

l. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE
SBJICHUS.

2. ®uznyeckre TpruOOpsl U NpoUEAYypa NPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

U (pPOBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimul

1.Onpenenenrie 1eHbl JIETICHUS HW3MEPUTEILHOTO TMpudopa (UCHOJIB3Ys
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. 3mepeHue paccTOsSHUM.

3. U3mepenne 00bEMa )KUIKOCTU U TBEPAOTO Tea

4. Onpedenenue pazmepos Maivlix mei.

5. N3mepenme TtemmepaTypbl TpH IOMOIIHM JKHIKOCTHOTO TEpMOMETpa H
JTaTYAKA TEMIIEPATYPHI.

6. IIpogeoenue ucciedosanus no nposepke 2unomesvi. OAIbHOCHb NOIEMA
wapuxa, nyweHHo20 20pu30HMaIbHO, mem Ooabule, vem Ooiblle 8blICOMa NYCcKd.

Pa3zgea 2. IlepBoHayajibHbIe CBEICHUA O CTPOCHUM BELIECTBA

CrpoeHue BemiecTBa: aTOMbl W MOJIEKYJBl, ux pasmepvl. Onvimol,
OoKasvisaoujue OUCKpemHoe CmpoeHue 6euecmed.

JIBrkeHne dactun BemecTBa. CBsA3b CKOPOCTHM JBW)KEHMS YacTHI[ C
TemnepaTypoil. bpoyHoBckoe naBwxeHue, mudpdysus. Bzaumooericmeue uacmuy
sewecmea: NPUMAdNCEHUEe U OMMmMaiIKUueaHue.

ArperaTHble COCTOSIHUSI BELIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MBEPObIX
(kpucmaniuueckux) men. Bzaumocesasv medcoy ceoucmeamu 6ewecms 6 pasHbiX
aAcpe2ammublx COCMOSAHUAX U UX AMOMHO-MOAEKYAAPHbIM cmpoeruem. Ocobennocmu
azpe2ammbix COCMOSHUL 800bL.

I MC — 371eMEeHTBI COJIEPKaHMsl, BKIIOYAKOIHNE MEXKIIPEMETHBIE CBA3U, KOTOPBIE MOJPOOHEE PACKPHITHI B
TEMaTHYECKOM IUITAHUPOBaHHH.

2 351ech u asee KypcMBOM 0003HAUEHBI TEMBI, M3yYEHHE KOTOPBIX IPOBOIMTCS B 03HAKOMMTELHOM IUiane. [lemaror
CaMOCTOSTENLHO OIpe/ielsieT 00beM N3y4aeMoro MaTepHana.

3 Bee JlemoncTpanuu u JlabopaTtopHble paboThl, MPEICTABIEHHBIE B COJEPKAHUH, JIOMYCKAETCS (MOXKHO) IIPOBOJIUTS,
UCTIONB3Ysl MH(POPMAIOHHBIE M AJIEKTPOHHbIE TEXHOJIOrHH (1 poBbIe 00pa3oBaTebHBIE PECYPCHI).
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HMemoncmpayuu’

1. HaGnronenue 6pOyHOBCKOTO JIBHKCHHS.

2. Habmonenue quddysumn.

3. Habarooenue ssnenuil, 00bACHAIOWUXC NPUMSICEHUEM UTU OMMATKUBAHUEM
yacmuy eeujecmaa.

Jlabopamopnuie padomul u onvimul

1. Oyenxa oOuamempa amoma MemoooOM psd08 (C UCHOTb30BAHUEM
gdomoepaghuii).

2. OnbIThI 110 HAOJIIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl MO OOHAPYXKEHHUIO NEUCTBUSI CHJI MOJIEKYJIIPHOTO MPUTKEHUS
(2/1eKMPOHHAA 0EMOHCMPAUUSL).

Pa3nen 3. /IBu:keHHe U B3aUMOAEHCTBHE TeJl

Mexannueckoe naBuxkeHHE. PaBHOMepHOE U HEPAaBHOMEPHOE JBIKCHHE.
Ckopoctb. Cpeousisi ckopocmsv npu HepasHOMepHoM OgudceHuu. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk HNpuduHa
usMeHeHuss ckopocmu o0eudxcenuss men. Macca kak mepa uHepmuocmu mend.
[InotHOCTB BemecTBa. C653b NIOMHOCIU C KOJUYECHBOM MOAEKY 8 eOUHUYe 00béMa
geujecmaa.

Cuiia kak XapakTepucTuka B3aumojneuctBusa ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwro ounamomempa. SIBIEHUE TATOTEHUS U CUJIA
Tsokectd. Cuna msasxcecmu Ha opyeux niaawemax (MC). Bec tena. HeBecoMocCTb.
CroxeHue cui, HalpaBJICHHBIX MO OAHOW mpsmoi. PaBHoxewcTByromas cui. Cuia
mpenus. Tpenue ckoavocenus u mpernue noxos. Tpenue 6 npupooe u mexuuxe (MC).

HMemoncmpayuu’

1. Habmronenne MeEXaHUYECKOT 0 IBMKEHUS TeEa.

2. N3mepenne ckopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.

3. HaOntonenue siBiieHUs1 THEPIUU.

4. Hab6nrogenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.

5. CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TE.

6. CrioxeHne CHI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnvie pabomul u onvimul

1. Ornpenenenre CKOPOCTH PaBHOMEPHOTO IBUAKEHUA (IIapUKa B )KUIKOCTH,
MOJIETH JICKTPUICCKOTO aBTOMOOWIIS U T. 11.) (21eKMPOHHASA 0EMOHCMPAUUSL).

2. Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IIapuKa I10
HAKJIOHHOM TUIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OnbITHl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb PacTsDKeHHS (AedopMaiinn)

MPY>KUHBI OT MPUII0KEHHOMN CUIIBI.

4 311ech M Nasiee MPUBOJNTCS PACIIMPEHHBIH IEPEYEHb JIA00PATOPHBIX PabOT U OINBITOB, U3 KOTOPOTO YUHTEND JIENAET
BBIOOp MO CBOEMY YCMOTPEHHIO.
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5. OHLITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTDb CHJIBI TPCHHA CKOJIBKCHUSA OT
BC€Ca TCJIa N XapaKTCpa COIIPUKACAIOITHNXCA HOBerHOCTeﬁ.

Pa3znea 4. /laBjieHue TBEPABIX TeJ, (KUAKOCTEH U ra30B

Hasnenue. Cnocobvl ymenvbuienus u yseauueHusi oagienus. /lagnenue 2asa.
3asucumocms Oasnenus eaza om o00véma, memnepamypwul. llepedaua Oasnerus
MEEPOLIMU meaamu, Hcuokocmamu u 2aszamu. 3axon Illackans. Ilnesmamuueckue
Mawunbl. 3aBUCUMOCTD JIABJICHUS XKUAKOCTH OT riyounsl. Coobwarouuecst cocyoul.
l'uopasnuuecxkue mexanuzmoi.

Atmocdhepa 3emian u atMmocdepHoe AaBieHue. [Ipuuumel cyujecmeosanus
8030yuwiHot obonouku 3emau. Onwvim Toppuuennu. H3zmepenue ammocghepHo2o
oasnenus. 3a8UCUMOCIb AMMOCHEPHO20 0asieHUs. Om 8blCOMbL HAO YPOBHEM MODAL.
IIpubopwl 0ns uzmepenus ammocpeprnozo oasnietus.

eticmeue sicuoxocmu u 2a3a Ha NO2pyrHcEHHOe 8 HUX meso. BhITanKuBaromias
(apxumenoBa) cuia. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu

l. 3aBUCHUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

2. [lepenava naBiieHUs KUIKOCTHIO U Ta30M.

3. CooOmaromuecs cocybl.

4. I'mapaBnnueckunii mpecc.

S. [IposiBieHue necTBUS aTMOCPEPHOTO JTABICHUS.

6. 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTh
T€JIa U TUIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BRITAIKUBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcoBue maBaHus Te: IJIaBAHUE WM IOTPYKEHHUE TEIl B 3aBUCUMOCTHU

OT COOTHOUIIEHUS IUIOTHOCTEH TeJa U KUAKOCTH.
Jlabopamopnwie pabomul u onvimol

1. HccnenoBanue 3aBUCMMOCTH Beca TeJla B BOAE OT 00bEMA MOrpyKEHHOM
B JKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue BBITAIKMBAIOMIEH CHJIbI, JEUCTBYIOIIEWM Ha TEJO,
MOTPY>KEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIICH CHIIBI, JICHUCTBYIOLICH Ha
TEJIO B KUJKOCTH, OT MACChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTh BBITAIKUBAIOIIECH CHJIBI,

JIEHUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00BEMA MOTPY>KEHHOM B KUIKOCTh YaCTH TeJa
Y OT IUIOTHOCTH KUIKOCTH.

S. KoncrpyupoBanue  apeomerpa  WiIM  KOHCTPYHPOBAHUE  JIOAKHU
U onpeaesieHue €€ rpy30noJbEMHOCTH.

Pazgea 5. PaGora u MOIIHOCTB. JHeprus

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTble MeXaHW3MBI: pbIYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [Ipasuno
pasHogecus pviuaea. Ilpumenenue npasuna pagnosecus pvluaea x 06a0ky. «3o10moe
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npasunoy mexanuxu. KIIJI mpocteix MexaHu3MoB. IIpocTbie MexaHU3Mbl B ObITY U
TEXHUKE.

Mexanuueckass 3Heprusi. Kunemuueckas u NOMEHYUANbHAS  DHEPIUSL.
Ilpespawenue 00no2o 6uoa mexanuueckou sHepeuu 6 Opy2ol. 3aKOH COXpaHEHUS
SHEPIrUu B MEXaHHUKE.

Hemoncmpayuu

l. IIprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomut u onvimor*

1. Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tella
10 TOPU30HTAIILHON MOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHS pblyara.

3. N3mepenue KII/ HAKJIOHHOM IJIOCKOCTH (21eKkmponnan
demoncmpayus).

4. N3ydenune 3akoHa COXpaHEHUS] MEXAaHUYECKOU SHEPrUU (2J1eKmpOHHAA
demoncmpayusi).

8 KVIACC

Pa3zgea 6. TerioBble ABJICHUS

OcHo6Hble NONOJCEHUsT  MONEKVISIPHO-KUHEMUYEeCKOU meopuu  CmpoeHus
sewecmea. Macca u pazmepvt amomos u monexyn. Onvimwsi, noomeepascoaroujue
OCHOBHbLE NONONCEHUSL MONEK)IAPHO-KUHEMUYEeCKOU Meopull.

Mogenun TBEPAOro, JKUAKOIO U Ta3000pa3HOrO0 COCTOSHHUI BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. ObwvscHenue ceolicma 2a3o8, Hcuokocmeu u
MmeépoblX mell HA OCHOBE NONONCEHUU MOAEKVIAPHO-KUHEMUYeCKOU Mmeopuu.
CmaumBaHue u KanuiisapHvle a6ieHus. Tennogoe pacuupenue u cocamue.

Temneparypa. Cea3b memnepamypvl cO CKOPOCHIbIO MENI0B020 OBUNCEHUS.
yacmuy.

Buytpennsis  sHeprusi. Cnocobbl  uzmeHenuss  GHYMpEHHel  SHepeuu:
menionepeoaua u cogsepuierue pabomol. Buovl menionepedauu. menionposooHOCMb,
KOHBEKYUSl, U3TYUEHUE.

KommaecTBo TemnoTel. Yoenvnas mennoémkocms sewecmeéa. Tenniooomen u
meniosoe pasrogecue. Ypagrnenue menjiogoeo banauca.

IInasnenue u omeepoesanue KpUCMALIULECKUX 8eujecms. YoenvHas menioma
naaenenus. Ilapoobpazoeanue u kondencayus. Ucnapenue (MC). Kunienue. Yoenouas
menioma  napooopaz’08anus.  3aBUCUMOCMb — memMnepamypvl — KUNeHus  om
ammocgepnozo oasnenus. Brasicnocms 6030yxa.

DHeprust TOIJIMBa. YoenvHas menioma c2opanus.

Ipunyunor pabomwvr mennosvix oOsucameneu. KIIJ[ mennosoco oOsucamens.
Tennosvie osucamenu u 3awuma okpyxcaroueis cpeovt (MC).

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

Hemoncmpayuu

1.  HaGmronenue OpOyHOBCKOTO BUKEHHUSL.

2. Hab6nronenue nuddysun.
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3.  HaOmroneHue siBlIeHUN CMauMBAaHUS U KallWJUIPHBIX SIBJICHUM.

4.  HabGmroneHue TEMIOBOTO paclIMpEeHUs Tell.

5. H3meHeHre naBieHUs rasza Mpu U3MEHEHUH 00bEMa M HarpeBaHUH WU
OXJIAKICHUM.

6.  IlpaBwia u3MepeHus TeMIIEpaTyphbl.

7. Buap! Temionepenaymn.

8. OxmnaxkieHne Ipy COBEPLICHUH PaOOTHI.

9 Harpeanue npu coBepiieHHH padOThl BHEITHUMU CHUJIAMH.

10. CpaBHeHHUE TEMIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaOmroneuue KueHus.

12. HaOmroneHue mocTOSHCTBA TEMIEPATyPbl IPH IIABJICHUU.
13. Mopaenu TENJIOBEIX ABUTATEIIEH.

Jlabopamopnvie pabomul u onvimol

l. OnbITel IO OOHAPYKEHUIO EUCTBUS CHJI MOJIEKYJSIPHOTO MPUTSKEHUS
(2/1eKMmpPOHHAA 0eMOHCMPAYUSL).

2. OnbIThI IO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIA Caxapa.

3. OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEII.

4. Ornpenenenue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbIThl, TEMOHCTPUPYIONIME 3aBUCHUMOCTH JABICHHUS BO3JlyXa OT €ro
00bEMa U HarpeBaHUs WM OXJIAXKICHUSI.

6. IIposepra cunomesvi JUHEUHOU 3ABUCUMOCMU ONUHbL CMOAOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOL mpyOKe om memMnepamypbol.

7. Habntonenue u3MeHeHUs BHYTPEHHEH SHEpPruuM Tena B pe3yJsbTare
TeIuionepeay ¥ paboThl BHEIIHUX CHJL.

8. WccnenoBanue sBIECHUS TEIUIOOOMEHA MPU CMELIMBAHUU XOJOIHOM U

ropsiueu BOJBI.

9. Onpeodenenue xonuuecmea meniomsi, NOJLY4EeHHO20 8000l NPU MeNni100oMeHe
C Ha2pemuIM MeMmailIudecKum YUruHOpOM.

10. HccnenoBaHue npouecca HCHapeHusl.

11. OmnpeneneHne OTHOCUTEIBHON BIAKHOCTH BO3AYXaA.

12.  Omnpeoenenue yoenvHoil meniomol niasieHus 1b0d.

Pazgea 7. JjekTpudyecKkue 1 MAarHUTHbIE SIBJICHUS

Inexmpuzayuss men. JIBa poaa 3IIEKTPUUYECKHX 3apsaoB. BzaumonenctBue
3apsDKEHHBIX TEI.

Onextpudeckoe mnone. [lpunyun cynepnosuyuu 21eKmpudeckux noieu (Ha
Ka4ecmeeHHOM YPOGHe).

Hocumenu snexmpuueckux 3apsao0o8. DnemeHmapuwiii 31eKmpudeckutl 3apso.
Cmpoenue amoma. IIpOBOTHUKY U TUDIIEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsaa.

DIJIEKTPUYECKUN TOK. Ycnosus cywecmeoganusi 921eKmMpuyeckoco mokda.
HNcTouHrKM TOCTOSSHHOTO TOKa. JIeWCTBUS DJIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUyecKuil MoK 6 HCUOKOCMAX U 2a3ax.
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Pabora u MOIIHOCTH DJIEKTPUYECKOTO TOKa. 3akon [lcoyni—/lenya.
Onekmpuueckue yenu u nompeoumenu INeKMPUUECKOU IHepauu 8 Ovbimy.
Onextpuyeckas nenb. Cuna Toka. DieKkrpuyeckoe HampsbkeHue. ConpoTHBIICHHE
MIPOBOJIHUKA. YOenvroe conpomusnenue gewjecmsa. 3akoH OMa i ydacTKa LEnu.
IlocnenoBarenbHOE W MApPAJUIENBHOE COENMHEHWE MPOBOAHUKOB. Kopomkoe
3aMblKaHUe.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
nozne. Maznumnoe none 3emau u e2o sHauenue 01s xcuznu Ha 3emne. Onvim Ipcmeda.
Maenummnoe none snekmpuuecko2o moka. llpumenenue 21eKmpomazHumo8s 8 mexHuxe.
eiicmeue macHumHo20 NONA HA NPOBOOHUK C MOKOM. JleKmpoosucamend
nocmosanHo2o moxa. Hcnonv3osanue snexkmpoosucameneil 6 MEXHUYeCKux ycm-
poucmeax u Ha mpaHcnopme.

Onvimol apades. HAsnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Inexmpoeenepamop. Cnocobvl noryueHus 21eKmpudecko dHepauu. INEKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu

1. DIIeKTpU3aLUS TEIL.

2. JIBa poJia 3NIEKTPUUECKUX 3apS0B U B3AMMOJCHCTBUE 3aPSIKEHHBIX TEI.
3. Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.

4. DIIEKTPOCTATUYECKAS] UHAYKIIS.

3. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

6. [IpoBOOHUKY U AUDIIEKTPUKH.

7. MopaenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.

8. N cTOYHMKN TOCTOSTHHOTO TOKA.

9. JIeCTBHS DIEKTPUIECKOTO TOKA.

10.  DnexTpudecKkuil TOK B KHUJKOCTH.

11. Ta3oBeIi pa3psia.

12.  H3mepeHue cuibl TOKa aMIIEPMETPOM.

13. H3mepeHue 31eKTpUUYECKOro HAPSKEHUS BOJIBTMETPOM.

14.  Peocrar nu MarasuH CONPOTUBJIEHUH.

15. B3samMonelcTBHE ITOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MarHura.
17. MonenrupoBaHUE MAarHUTHBIX MOJIEW NOCTOSIHHBIX MATHUTOB.
18.  OmeIT Dpcrena.

19. MarnuTtHoe noJjie ToKa. DIEKTPOMArHHUT.

20. JleiicTBME MarHMTHOIO MOJISI HA POBOJIHUK C TOKOM.

21. DneKkTpoJBUTaTeNb NOCTOSSHHOTO TOKA.

22. HccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

23.  OmnbiTel @apanes.

24. 3aBHCHMOCTb HAIIPABJICHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

25. DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol
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1. OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMU Tl UHAYKIMEH U [OpH

COTIPUKOCHOBEHUH.

2. Hccnenopanne NEHCTBUS DJIEKTPUYECKOTO IO HA IPOBOJHUKHA U
TUDIIEKTPUKH.

3. COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

4.  U3mepeHue u peryinpoBaHHe CUJIBI TOKA.

5. N3mepenne u peryImpoBaHUe HAIPSKEHUS.

6.  HUccneoosanue 3asucumocmu cuibl moKd, Uoywe2o yepes pe3ucmop, om
CONPOMUBNEHUSL PE3UCMOPA U HANPANCEHUSL HA PE3UCTOpe.

7. Onvimeot, oeMoHCmpupylowue  3a8UCUMOCHIb INeKMPU1EeCcKo2o
CONpPOMUBNEHUsL NPOBOOHUKA OM €20 ONUHbL, NI0OWadu NONepedHo020 CeyeHus U
mamepuana.

8. IIposepxa npasuna cnodxcenus HanpsA*CeHUti Npu HNOCie008amenrbHOM
COeOUHeHUU 08YX Pe3UCHOPO8.

9. lIposepxa npasuna 01s cunvl moxa npu NAPAIIETbHOM COEOUHEHUU
Pe3UuUcmopos.

10. OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OnpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISEMON HaA
pe3ucrope.

12.  HccnenoBaHne 3aBUCMMOCTH CHIIBI TOKA, HAYILIETO Y€pe3 JaMIIOUKy, OT
HaIpsHKEHUS Ha HEW.

13.  Onpeoenenue KII/] nacpesamens.

14. HccinenoBanue MarHUTHOTO B3aUMOJECHCTBUS ITOCTOSIHHBIX MarHUTOB.

15. H3ydyeHWe MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB TIpU  HX
00OBEIMHEHUU U Pa3JICIICHUN.

16. HccinenoBanue AEMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aUMOJCHUCTBUSA
KAaTYLIKA C TOKOM M MarHuTa OT CHJIBI TOKa U HApaBJIEHUs TOKA B KaTYIIIKE.

18. H3yueHue AEHCTBUS MAarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 31eKmpoosu2amessi.

20. MHsmepenune KII/] anexTpoaBuraTeabHON yCTaHOBKH.

21. OnbeITel N0 MCCIEAOBAHUIO SBICHUS DJIEKTPOMAarHUTHOM WHIYKIINHN:
MCCIIEIOBAHNE NU3MEHEHUI 3HAUECHUS M HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.

9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHUSA

Mexannueckoe nBukeHue. MarepuanbHasg Touyka. (Cucrema  OTCYETA.
OTHOCHUTENIBHOCTh MEXaHMYECKOTO JBWKEHHUS. PaBHOMEpHOE MNPSMOJIMHEIHOE
nBwxkenue. Hepasnomeproe npsamonunetinoe ogudicenue. CpemnHsisi u MeHOBEHHAs
CKOPOCMb mea npu HepasHOMEPHOM OBUNCEHUU.

VYckopenue. Pasnoyckopennoe npsamoauHetinoe OsudiceHue. (CB0OOOAHOE
nagenue. Onvimol I anunes.

Jlunetinas u yenosas cxopocmu. l{lenmpocmpemumensroe yckopeHue.
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ITepsbiii 3ak0oH Hberotona. Bropoii 3akon Hetorona. Tperuii 3akoH HprotoHa.
Ipunyun cynepnozuyuu cu..

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKOIbMCeHUsl, Culd
MpeHUs NOKosl, Opyaue uobl MpeHus.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHe CBOOOIHOTO
nanenus. [euorcenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocmo.
Hesecomocmo u nepezpysxu.

PaBHOBecue marepuanbHOU TOUYKH. AGconmomHo meépooe meno. Pasnosecue
meép0o2o mena ¢ 3aKpeniéHHol ocvio paujeHus. MOMEHT cuibl. [{enmp msdcecmu.

Nmnynec Tena. Msmenenue umnynvca. Mmnyroc cunvi. 3aKOH COXPaHEHUS
uMItyibsca. Peaktusnoe asuxenue (MC).

Mexanudeckasi paboTa U MOITHOCTh. PaboTa cuil TsxKecTu, ynpy2ocmu, mpeHus.
Cea3b  ouepeuu u pabomsi. lloTeHIMalIbHAST SHEPTrUsl Tena, MOJHITOrO HaJ
IIOBEPXHOCTBIO 3eMIH. [lomenyuanvras snepaus cocamou npyscunsvl. Kunernueckas
sHeprus. lTeopema o Kunemuueckou >SHepeuu. 3aKOH COXPAHECHHUS MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu

1. Habnronenne MexaHM4eCcKOoro JBMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TE
OTCYETA.

2. CpaBHeHre IyTeld W TPACKTOPUM JABMKEHHS OJHOTO M TOIO K€ Tela
OTHOCHUTEJIbHO Pa3HBIX TEJI OTCUETA.

3. N3mepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIUHEHOTO IBUKCHMUS.

4, HccnenoBanue npru3HaKoOB PaBHOYCKOPEHHOTO JIBUKEHHUS.

5. Habmronenue aBrKeHUsI Tella Mo OKPYKHOCTH.

6. Habmronenne MeXaHMYECKUX SBJICHUM, IPOUCXOAIIMX B CHCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH’)KEHHH OTHOCHUTEJIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHUS TEJIa OT MACChl TeJIa U ACHUCTBYIOIIEH HA HETO
CHUJIBI.

8. HaOmnronenue paBeHcTBa CUJl IPU B3aUMOICHUCTBUM TEII.

9 N3MeHenue Beca Tea Npyu yCKOPEHHOM JBHKECHUU.

10. Ilepenaya umIryiabca Ipu B3aUMOIEHCTBUU TEIN.

11. TIpeoOpa3oBaHus I3HEPTUU P B3aUMOICHCTBUU TEN.

12. CoxpaHeHue UMIYJIbCa MPHU HEYTIPYTOM B3aUMOICHCTBUH.

13.  CoxpaHeHue UMIyJibca Mpu abCOIIOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaGmionenue peakTHBHOTO JIBUYKEHUS.

15. CoxpaHeHue MEXaHHYECKOW SHEPTUH MPU CBOOOTHOM MaJCHUH.

16. CoxpaHeHHe MEXaHMYECKOM »HHEPruu MNpH JBUKEHUU Tela TOA
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol

1.  Koucmpyuposanue mpaxma 051 pa3zeoHa u OaibHeuue20 pagHoOMePHO20
OBUINCEHUS WLAPUKA UTIU METIeHCKU.
2. OrnpeneneHre CpeHEN CKOPOCTH CKOJBKEHUS OpycKa WIW JBUKEHUS

LIapUKa 10 HAKJIOHHOM IJIOCKOCTH.

15



3. OnpeneneHue yCKOpPEHUsI Tela MPU PABHOYCKOPEHHOM JBWKEHUHU IO
HAKJIOHHOM ITIJIOCKOCTH.

4. UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBU>KEHUU 0€3 HaualbHOM CKOPOCTH.
5. Ilposeprxa eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYANIbHOU CKopocmu nymu OMHOCAMCA  KAakK pﬂc) HEUEMHbIX Yucenr, mo
coomeemcmeyrougue nPpomMeNCYmKu 6pemeru 00UHAKOBYL.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

7. Omnpenenenue kodhuieHTa TPEHUS CKOJIBKEHUS.

8. Omnpenenenre KECTKOCTU PYKUHBI.

9. Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tella

10 TOPU30HTAIILHON MOBEPXHOCTH.

10. Omnpenenenue pabOThl CUJIBI  YOPYrOCTH TP TOABEME Tpy3a
C UCIOJIb30BAaHUEM HEMOJIBH>KHOTO U MOJABUKHOTO OJIOKOB.

11. M3ydeHwue 3aKOHA COXPAHEHHUS DHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarensHoe aBuxkeHue. OCHOBHBIC XapaKTEPUCTUKU KOJeOaHUMU: TEpUO,
4acToTa, aMIUIATyna. Mamemamuueckui u npysxcunHviu masmuuxu. llpespawenue
SHepeUuU npu Ko1ebameibHOM 08UNHCEHUU.

3aryxatoiue konedanus. BeiHykaeHHbIe Kojebanus. Pezonanc.

Mexanudeckue BodHBL. CBOWMCTBA MEXaHUYECKUX BOJIH. [Ipodonvubie u
nonepeumvle 80HbL. [MUHA B0IHbI U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue gonnvl (MC).

3ByK. I pomxocms 38yka u evicoma moua. Ompadcenue 38yka. Mugpaszeyk u
VIbMPA3BYK.

Jemoncmpayuu

1. HaGmronenne xose0aHui Tel MO AEHCTBUEM CHUJIBI TSKECTU W CHIIBI
YIPYTOCTH.

2.  HaOmonenue konebaHMil rpy3a Ha HUTH U HA MPYKUHE.

3. HaOnronenue BoIHYXICHHBIX KOJIEOaHUM U pe30HaHCA.

4. PacnpocTtpanenne npoJoNbHBIX U MOMEPEYHBIX BOJIH.

S. Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKYCTUYECKHI pe30HaHC.

Jlabopamopnvie pabomul u onvimul

l. Ompenenenve 4YacToThl M TMepuoja KOJICOAHMM MaTEeMaTHYECKOTO
MasTHUKA.

2. Ompenenenre 4acCTOTHl U TEpHOJa KOJeOaHW MPYXHHHOTO MasTHUKA
(2/1eKmpOHHAA 0eMOHCMPaYUUsL).

3. UccnenoBanue 3aBUCUMOCTH TIEpHO1a KOJIEOAHUM MOBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnepoBanne 3aBUCMMOCTH  MEpUOAa  KOJEOAHW  MPY>KMHHOTO

MAasiTHUKA OT MaccChl Tpy3a (271eKMmpPOHHAA OEMOHCMPAYU).
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5. [IpoBepka HE3aBUCUMOCTH Mepuoja KojiebaHuil rpysa, MOABEIIEHHOTO K
HUTH, OT MACChl Ipy3a.

6. OmbITB, JEMOHCTPHUPYIONIME 3aBHCHMOCTh TEpPHOJa  KoJIeOaHUU
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPY>KUHBI.

7. N3mepenue  yckopeHHsi  CBOOOJHOTO  MaJeHUS  (2J1eKmpoOHHAA
oemoHcmpayusi).

Pazgea 10. DneKTpOMAarHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHUTHOE  TIOJIE. DJIEKTPOMArHUTHBIE  BOJIHBI. Cesoticmea
anekmpomacHumuolx 6oaH. Illxana snekmpomacHummuwlx 6oan. HMcnonv3osanue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOU CEA3U.

DJiekTpoMarHuTHas mnpupoja cBeta. CKoOpocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBeETa.

Jemoncmpayuu

l. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

2. BostHOBBIE CBOVICTBA CBETA.

Jlabopamopnusie pabomot u onvimor*

l. N3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOILIBIO MOOMIIBHOTO
tenedona.

Paszgea 11. CBeToBbIe AIBJICHUS

JlyueBas monenb cBeTa. MicrouHuku cBeta. [Ipavonunetinoe pacnpocmpanetue
ceema. 3ammenus Connya u Jlynwi. OTpaxenue cBeta. [liockoe 3epkano. 3aKoH
ompasicenusi ceema.

[Ipenomnenue cBera. 3akOH TMpeloMiIeHUs cBeta. [lonnoe 6Hympennee
ompadcenue ceema. Hcnonvzoeanue NOIHO20 6HYMPEHHE20 OMPAICEHUS 8
ONMUYeCcKUx c6emo8ooax.

Jlunza. Xon nyuwedt B smH3e. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bausopykocmuv u
O0AIbHO30PKOCb.

Pasznoowcenue 6enoco ceema 6 cnexmp. Onvimwvr Hviomona. Cnoowcenue
CNEeKMPAalbHbIX YBEMO8.

Jemoncmpayuu
[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuenue n300pakeHUH B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontuyeckuii CBETOBO/I.

Xon ayyeil B cobuparoiiei JInH3e.

X0 Iy4er B pacCenBaroIIeH JUH3E.

[Tonyuenue n300paxkeHUi ¢ TOMOUIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

Mopenn rnasa.

Paznoxenue 6e5oro cBera B CIEeKTp.
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12. Tlomyuenue 6emoro cBeTa IMpU CIOKCHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie padomul u onvimul

1. UccnenoBanne 3aBUCUMOCTH yIJia OTPAa)KEHHSI CBETOBOTO Jiy4ya OT yIJia
MaIcHuUs.

2. N3yuyeHne XxapaKTEepUCTUK U300paKeHUs MIPEAMETa B INIOCKOM 3€pKalle.

3. UccnenoBanne 3aBUCUMOCTH yTiia TPEJIOMIICHHS] CBETOBOIO JIy4da OT yrja
MaJICHUS] Ha TPAHUIIE «BO3yX—CTEKIIO».

4. [Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

5. Onpenenenre GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHJTBI COOMPAIOIICH
JIUH3BI (21eKMPOHHAA 0eMOHCMPAYUSL).

6. OmnpITel O Pa3lOKEHHIO OEeJoro CcBeTa B CICKTP (21eKmpoHHAA
demoncmpayus).

7. OnBITEI 110 BOCHPHUATHIO IBETA MPEIMETOB MPU WX HAOIIOJCHUHU uepes

LIBETOBbIE (DUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS

Onvimsl Pezepghopoa u mnaHeTrapHas Mojenb atoma. Mojenb atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeoi.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznyuenus. CTpOCHHE aTOMHOTO
anpa. Hyknonnas mooens amomnozo aopa. Mzomonvwl. Paouoakmusnvie npespaujeHus.
Ilepuoo nonypacnaoa amomuwix soep.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUs 3apsiJlOBOTO M MAacCOBOIO YHUCET.
Peaxyuu cunmesa u oenenus sioep. Ucmounuxu suepeuu Coanya u 36é30 (MC).

Anepnas sHepreTuka. /Jleiicmeus paouoakmueHblX U3NYYEeHUll HAd JHCUBble
opeanuzmol (MC).

Hemoncmpayuu

1. CnexTphl U3ITy4eHUs U MOTJIOIIEHHUS.

2. CnexTphl pa3aIu4HbIX Ta30B.

3. CnekTp Bogopo/a.

4. Habnronenue tpexoB B kamepe Busbcona.

3. PaboTa cuéTunka HOHU3HPYIOLIUX U3ITYyUEHUH.

6. Peructpatus n3znydeHus NpupoIHbIX MUHEPAJIOB U MPOIyKTOB.

Jlabopamopnwie pabomul u onvimol

1. HabnodeHue cniowHbIX U JTUHEUYamulX CHeKMpPO8 U3 UeHUS.

2. HccnenoBanne TPEKOB: U3MEPEHHUE SHEPIMM YaCTHLBI IO TOPMO3HOMY
nyTH (10 ¢poTorpadusimM) (2,1eKmpoHHA OeMOHCMPAUU).

3. N3mepenne paanoakTUBHOTO (hOHA (2/1eKMPOHHAA 0eMOHCMPaUs).

IHoBTOpPUTEIHLHO-00001IAOIIUIT MOAYJIb

[ToBTOpUTENHEHO-0000IIAIOIINI MOTYJIb TIPEAHA3HAYEH JIJIl CUCTEMATU3allud U
000011IeHNS TTPEIMETHOTO COJIEPYKaHUS U OTIbITA JAEATEIbHOCTH, TPUOOPETEHHOTO MPU
M3YUYEeHHUH BCEro Kypca (QU3UKH.
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[Ipy M3y4eHUM NTAHHOIO MOIYJIA PEaTU3yIOTCd M CUCTEMATU3UPYHOTCS BHJIbI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTHKEHUE NPEIMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX Pe3yJIbTaTOB 00yueHUs, (HGOPMUPYETCS €CTECTBEHHO-
Hay4Hasi FPaMOTHOCTh: OCBOCHHE HAYYHBIX METOOB UCCIIEA0BAHMS SIBJIICHUN IPUPOIbI
U TEXHUKH, OBJAJCHUE YMEHHSIMH OOBICHATh (U3NYECKUE SIBICHUS, MPUMEHSSA
MOJIyYEHHbIE 3HAHMWS, pelaTh 3aJadyd, B TOM YHUCJIE KAYeCTBEHHbIE H
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AESITEIBHOCTHBIN XapaKTep JaHHOIO pa3zielia peanu3yeTcs 3a
CYET TOTO, YTO y4YallMecs BBIIOJIHAIOT 3aJaHus, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTb M HAy4YHO OOBSCHSTH
¢du3nueckue sSBJICHUS B OKPY’KAIOLIEH MPUPOIE U IOBCETHEBHON KU3HU;

" MCIOJIB30BATh IO/ PyKOBOJCTBOM IIEArora Hay4HbIE€ METOJbI UCCIIEIOBAHUS
¢u3nueckux SBJIEHUN, B TOM YHUCJIE JJs MPOBEPKU TUINOTE3 U IOJYyYEHUS
TEOPETHYECKUX BBIBOJOB;

" OOBSCHATH C OMOPOM HA JUAAKTUYECKHI Marepuall mocie OOCYXKIEHHS C
MEJaroroM Hay4Hble OCHOBbI HauOoiee BaXHBIX JOCTHKEHH COBPEMEHHBIX
TEXHOJIOTUH, HampHMep, MPaKTUYECKOTO HCIOIb30BaHUS PA3IUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAICHHUS] U COXPAHEHUS BCEX HM3BECTHBIX BHUOB
SHEPTHUH.

Kaxxnas u3 TeM JaHHOTO pa3zelna BKI0YaeT 3KCIEPUMEHTAIIBHOE HCCIIEJOBAaHUE
0000LIalONIero xapakrepa Ha YCMOTpPEHHUE IeJarora ¥ Impu ero nomomu. Pazgen
3aBepuIaeTcs MNPOBEJCHUEM JTUAarHOCTHUECKOM M OLICHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA VYYEBHOI'O IIPEAMETA
«OU3NKA» HA YPOBHE OCHOBHOI'O OBIIETI'O ObPA3OBAHNA

B nenom pesynbrarbl ocBoenus oOydarommmucs ¢ THP ydeGnoro mpemmera
«Duszuka» JOMKHBI COBManaTh ¢ pesyiabratamu denepanbHol paboueit mporpaMmsl
OCHOBHOTO 00111eT0 00pa30BaHuUs.

HaunGosnee 3HaUMMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

B pesynbraTe nzydenus Gpu3Mku Ha ypoBHE OCHOBHOTO 00111€T0 00pa3oBaHus y
oOyuatomerocsi ¢ THP OynyT chopmupoBansl crieayronue JHYHOCTHBIE pe3yIbTaThl B
YaCTH:

1) maTpuOTHYECKOTO BOCTIMTAHUSI:

IIPOSIBJICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nUecKoi HayKH;

IIEHHOCTHOE OTHOIICHHE K TOCTIKEHUSM POCCUICKUX YUEHBIX-(DU3HKOB,

2) Tpa)XIaHCKOTO U TYXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:
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TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO-3HAYUMBIX U
TUYECKUX TMPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JTOCTIIKCHHMA
buzukwy;

OCO3HAHHUE BAXHOCTH MOPAIBHO-3TUUECKUX TPUHIMUIIOB B JACATEILHOCTU
YUYEHOTI0;

3) 3CTETUYECKOTr0 BOCIIUTAHUS:

BOCIIPHUATHE SCTETUYCCKUX KA4YeCTB (PU3NUECKONW HAYKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) ICHHOCTH HAyYHOT'O MTO3HAHUS:

OCO3HaHME EHHOCTH (PU3UUECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA MTO3HAHUS
MUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABISAIONIEH KYIbTYPHI;

pa3BUTHE HAy4YHOM JIO0O3HATEIBLHOCTH, MHTEpEca K UCCIeI0BATEIbCKON
NEeSITENbHOCTH;

5) popMupoBaHUS KyJIbTYpPbI 310POBbSI U IMOILIMOHAIBHOTO OJIArONOTYYHs:

OCO3HaHWE IIEHHOCTM 0Oe30macHoro oOpa3a JKH3HMU B COBPEMEHHOM
TEXHOJOTUYECKOM MUPE, BAXKHOCTH MPaBUJI O€30MIaCHOT0 TTOBEJCHUS HA TPAHCIIOPTE,
Ha JIOpOrax, ¢ JIEKTPUUYECKUM U TETUIOBBIM 000PY/IOBAHUEM B JJOMAITHUX YCIIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa peieKCHU, MPU3HAHKE CBOETO MpaBa Ha OMIHNOKY
Y TAKOTO K€ IpaBa y APyroro 4ejioBeKa;

6) TPyAI0BOTO BOCITUTAHMUSL:

7) aKTUBHOE ydacTh€ B PEIICHUM NPAKTUYECKUX 3a/lad (B paMKaxX CEMbH,
oOpa3oBaTeNnpbHON  OpraHu3allid,  HACEJICHHOrO0  IMyHKTa, POJHOTO  Kpas)
TEXHOJIOTMYECKOW M COIMAJIbHOM HaIpaBICHHOCTH, TPEOYIONIMX B TOM YHCIIE H
(bu3MYeCcKuX 3HAHUM;

MHTEPEC K MPAKTUIECKOMY M3yUEHUIO MPodhecCuii, CBSI3aHHBIX ¢ (PU3UKOMH;

8) PKOJIOTHUYECKOT0 BOCIIUTAHUS:

OpUCHTAIlMs Ha MpUMEHEeHHE (U3MYECKUX 3HAHUM MJI1 pelieHusl 3aaad B
00JIacTH OKPY KaOIICH Cpeibl, TIIaHUPOBAHUS MOCTYIKOB U OIEHKH MX BO3MOMXKHBIX
MOCJIEACTBUM JIJIsI OKPYKAIOIIEH CPeJIbl;

OCO3HaHHE TJI00ATILHOTO XapakTepa JKOJIOTHYECKHX MpoOJieM M MyTel uX
pelieHus;

9) apanTanuu K U3BMEHSIOUMCS YCIOBHUSIM COLMATIBHON M PUPOIHOM CPEJIbL:

MOTPEOHOCTH BO B3aUMO/ICHCTBUY MIPU BBIMIOJHEHUH UCCJICIOBAHUIN U MPOEKTOB
(bU3UYECKOM HAMPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH  KOMIIETEHTHOCTHM  4Yepe3  IMPAKTUYECKYIO
NEeATEIIbHOCTD;

nOoTpeOHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHUHM, B TOM uucie GOpMyTUPOBATH
U], TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSIX;

OCO3HaHHE ACHUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00JacTH
bu3uKy;

IJJAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3NUYECKUX 3HAHUM;

CTpEMJICHHE aHAIM3UPOBATh U BBISBIATH B3aMMOCBS3U MPUPOJIBI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3UUECKUX 3HAHUIA;
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OLICHKAa CBOMX JAEHCTBUH C Yy4ETOM BIMSHUSA Ha OKpPYXalOUIyl Cpemy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICCTBUN.

METAIIPEJMETHBIE PE3YJIBTATBI

Osnadenue ynueepcanbHblMu y4eOHbIMU HOZHABAMETbHBIMU OCUICHBUAMU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB (SIBJICHUH);

yCTaHABJIMBATh CYIIECTBCHHBIM NPH3HAK KIIAaCCH(PUKAIUNKA, OCHOBAHMS IS
000O0IIECHNS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBaeMbIX (aKTax,
JTAHHBIX ¥ HAOJIFOICHUSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHUSIM;

BBISIBIIATH IPUYHNHHO-CIICJICTBEHHBIE CBSI3U MPY U3yUYCHUN (PU3HUECKUX SIBJICHUIN
Y TIPOIIECCOB, TIPOBOAUTH BBHIBOBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX ¥ WHIYKTHBHBIX
YMO3aKJIFOUCHUM, BBIJIBUTATh THUIOTE3bl O B3aMMOCBS3SIX (PU3NYECKUX BEIUYHH, TIPU
HE0OXOMMOCTH TO/I PYKOBOJICTBOM YUHUTEJIS;

BBIOMpATh Croco0 pemieHus y4yeOHOM ¢u3nuecko 3amaun (CpaBHEHHUE
HECKOJBKMX BAapUaHTOB pEIICHMs, BBIOOp Haubojee MOAXOIAMIEr0 ¢ Y4YETOM
CaMOCTOSITENIHO BBIIENIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIIS.

2) 6a30BbIE UCCIIEIOBATEIBCKUE JCHCTBUS:

HCITOJIB30BATh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJUTh IO IUIAHY OIBIT, HECIOXKHBIM (U3HUECKHN IKCIIEPUMEHT,
HeOONIbIIOE HCCleoBaHuEe (U3UYECKOTO SIBJICHUS, IPU HEOOXOJUMOCTH MO
PYKOBOJICTBOM YUHTEIIS,

dbopmynrpoBaTh O00OOIIEHUST W BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, OTIbITa, UCCIEIOBAHUS C OMIOPOM HA IJIaH/aITOPUTM.

3) pabota c uHbOpMaIIHEiA:

MPUMEHSTH PA3INYHBIE METOIbI, THCTPYMEHTHI U 3alPOCHI IIPU MIOUCKE U 0TOOPE
uH(pOpMAIUU WU JaHHBIX ¢ YYETOM MPEUIOKEHHON yueOHOM (u3nueckoil 3a1aun,
pU HEOOXOIMMOCTH TOJT PYKOBOJICTBOM yUUTEIIS;

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

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJIbHYIO  (OpMY  TIPEICTaBIICHUS
uHQOpMAIMU W WIIIOCTPUPOBATH pEIIaeMble 3aJaud HECIOXHBIMH CXEMaMH,
auarpaMMaMu, THOU TpadUuKor U UX KOMOMHAITUSIMU, TTO PYKOBOJACTBOM YUUTEIIS.

Osnadenue YHUBEPCANbHBIMU Yyueonvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) obmieHue:

B X0J1¢ 00CYKIeHUs y4eOHOT0 MaTepuaa, pe3yabTaToB JJabopaTOPHBIX padoT U
MIPOEKTOB 3a7[aBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOl TEMbI U BHICKA3bIBATh UICH,
HalleJICHHBIC HA PEIICHHE 3aa91 U MOIep KaHue OJ1aroKeIaTeIbHOCTH O0IIEHNS;

COTIOCTAaBIISATh CBOU CYXKJICHUS C CYXACHHUSMHU JPYTUX YYaCTHUKOB IUAJIOTa,
OoOHapyKUBaTh PA3IMINE U CXOJICTBO MO3UITUH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
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nyOJMYHO TNPENCTABISATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIEA0BAHUS, IPOEKTA).

2) coBMECTHasl IeSITENbHOCTh (COTPYIHUYECTBO):

MOHMMATh M UCIIOJb30BATh MPEUMYIIECTBA KOMAHJIHOW W WHIHUBUIYTHHOU
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MPUHUMATH 1[EJTU COBMECTHOM E€SITEIbHOCTH, OPTaHU30BbIBATh IEUCTBUS MO €€
JTOCTUKEHUIO: PACIIPENEsATh PO, 00CYKIaTh MPOILIECCHl U PE3YIbTATHl COBMECTHOM
paboThI, 00001IaTh MHEHHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh padOThI, JOCTHras KaueCTBEHHOIO pe3ysbTara o
CBOEMY HAIpPaBJICHUIO U KOOPJIUHUPYS CBOU JCHUCTBUA C APYTHUMH YJI€HAMU KOMaH/bL;

OLICHMBATh KayeCTBO CBOET0 BKJIaJa B OOMIMHA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATENbHO COPMYIUPOBAHHBIM YUaCTHUKAMHU B3aHUMOJICHCTBHUSI.

Osnadenue ynugepcanbHblMu y4eOHbIMU PEZYNAMUCHBIMU OCUCMEUAMU:

1) camoopranuzanus:

BBISIBIIATH TPOOJIEMBI B KU3HCHHBIX W YUCOHBIX CHUTYAIUSAX, TPEOYIOMUX IS
penieHus PU3NIEeCKUX 3HAHUM;

OPUEHTHUPOBATBCS B PA3JIMYHBIX  TMOAXOJAX  MPUHATHA  PEIICHUM
(MHAMBUAYATEHOE, PUHATHE PEIICHHS B TPYTIIIE, MPUHATHAC PEIICHUHN TPYIIION );

COCTaBJISATh AJITOPUTM pelieHrs GU3NIECKON 3a]ja4u WU IJIaHa UCCIIeA0BaHuUs
C YYETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, TIO/I PYKOBOJICTBOM
YUUTEIIS.

2) cCaMOKOHTPOJIb:

JaBaTh OIEHKY CHUTyallUM M TMpejyiaraTh IUlaH €€ M3MEHEHUs, Ipu
HE0OXOMMOCTH IO/ PYKOBOJICTBOM YUHTEJIS;

OOBSCHATh  TPUYMUHBI  JOCTIKEHHUSI  (HEJAOCTHXKEHHUS)  pe3yjbTaToB
NeSTeTLHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIN U YCIOBUSIM.

3) SMOIMOHAIbHBIN MHTEIIJIEKT:

CTaBUTh ce0sl HA MECTO APYroro 4YesioBeKa B XOJI€ CIOpa WU JAUCKYCCUU Ha
Hay4YHYIO TeMY, TOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYroro.

4) npuHsiTHE Ce0S U IPYTHUX:

MpU3HaBaTh CBOE MPABO Ha OIMIMOKY MPHU pelleHUH (PU3NYECKUX 3a/1ady WIH B
YTBEPKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE YKe MPaBO JPYTroro.

HPEIMETHBIE PE3YJIbTATBI

TpeOoBaHus K NMpeIMETHBIM Pe3yJbTATAM OCBOCHUA Y4eOHOIO mpeaMera
«Du3uKa», pacnpeaejeHHbIe 110 roAaM 00y4eHUs

Pesynbrarhl mo roaam ¢GopMyJIUpYIOTCS MO MPUHLHUIY JOOABJICHUS HOBBIX
PE3yABTATOB OT TOJA K TOAY (pe3yJIbTaThl OUEPEAHOTO TOA 10 YMOJIYAHUIO BKIIFOYAIOT
pe3yabTaThl MPEABIAYIIHUX JIET).

7 KIIACC

[TpenMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH y O0YYAIOUINXCS YMEHUM:
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OPUEHTHUPOBATLCS B TOHATHUSIX W ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
du3nueckne M XUMHYCCKHUE SIBJICHUS; HAOIIOJCHUE, IKCIIEPUMEHT, MOJICTb,
TUIOTE3a; CIUHUIBI (PU3MUECKUX BEIUYHMH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHMS BemecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE); MEXaHHUECKOEe
IBIDKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJMHEHHOE), TPACKTOPHSI,
paBHOACICTBYIOIAs CUJI, AeopManiud (yrnpyras, IacTU4eckas ), HEBECOMOCTb,
COOONIAIONINECS COCYIBI, C OTIOPOM HA TUAAKTUYECKUM MaTepual

paznuyath siBleHus (quddys3us; TEmiIoBoe [BIKEHHME YacTUIl BEIECTBa;
PaBHOMEpPHOE  JIBIDKCHHE; HEPaBHOMEPHOE  JIBHIKEHUE; UHEPIUS;
B3aUMOJICHCTBUE TEN; pagHogecue meEEPObIX mel C 3AKPENnIéHHOU OCblo
epawjenuys; Tiepenada IaBlIeHUs TBEPABIMU TeJIaMU, JKHIKOCTSIMH U Ta3aMu;
aTMocdepHOe TaBJICHNE; TUIaBaHUE TEJT; MPEBPAICHUS MEXaHUYECKON SHEPTHH )
10 ONMMCAHWIO WX XapaKTepHBIX CBOWCTB ¥ HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIONIMX AaHHOE (DU3UYECKOE SIBICHHUE, MOCIE MPEABAPUTEIBHOTO
00CYXKJIEHUS C TIEarorom;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3UUYECKUX SIBIICHUU B OKPY>KAIOIIEM
MUpE, B TOM 4YHclie (U3HUECKUE SBJICHUS B TIPUPOJC: NMPUMEPHI JABMKCHUS C
Pa3IUYHBIMU CKOPOCTSMH B >KMBOM M HEXHBOW TPHUPOAE; JCHCTBUE CUIIBI
TPEHUSI B MPUPOJIC U TEXHUKE; BIUSIHHE aTMOCHEPHOTO JABJICHUS Ha >KUBOM
OpraHu3M, IUIaBaHWE PHIO; phIYard B TeJIe YEJIOBEKa; MPH STOM IEPEBOIUTH
MPaKTUYECKYyl0  3a7ady B Y4eOHYI0,  BBIICHATH  CYIICCTBEHHBIC
CBOMCTBA/TIPU3HAKN (YU3UYECKUX SIBJICHHUH C IIOMOIIIBIO TIEAarora;

OMKCHIBATh HM3YyUYEHHBIE CBOMCTBA Tell W (U3UUECKUE SBICHUS, HCIOIB3Ys
dusnueckre BeNIUYUHBI (Macca, 00bEM, TUIOTHOCThH BEIIECTBA, BpPEMSs, IMyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tella, CHIIa
TpeHUs, JaBlieHue (TBEPAOTO Tena, MKUIKOCTH, ra3a), BHITAIKUBAIOIIAS CHUJIA,
MexaHu4yecKas paboTa, MOIIHOCTb, IJICYO CHUJIbI, MOMEHT CHJIbI, KOY(OUITUCHT
MI0JIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETHUECKAs M MMOTEHITMATbHAS DHEPTHS) C
OMOpOM Ha CXeMy; TpU OINUCAHWU PACKPBIBaTh (U3HUYECKUN CMBICI
UCIOJIb3yEMbIX BEJTUYHMH, UX 0003HAUYCHUS M CAUHUIIBI (PU3NYECKUX BEITUYMH,
HAxooumo Gopmyvl, cesa3vl8arOujue OaHHYI0 QUIULECKYI0 8eIUUUHY C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAPUKU  USYUEHHBIX 3A8UCUMOCTEN  U3ULECKUX
geiuyUH C OTIOPON HA JUAAKTUUCCKUN MaTepHa,

XapaKTepU30BaTh CBOMCTBA T, (DU3UUECKUE SIBJICHUS U TPOIECCHI, HCTIOMb3YS
IpaBuiIa CIOXKEHUs CUJT (BAOJb OJHOM MpsiMoit), 3akow I'yka, 3axon Ilackans,
3aK0H Apxumeoda, npasuio pasHosecus pviuaza (010Ka), «3010moe Npasuio»
MexaHuKy, 3aKOH COXPAaHCHMs MEXaHWYECKOW SHEPTHH;, TNpHU STOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3ANUCHIGAMb €20 MamemMamuiecKoe
gvlpasiceHue noo pyko8oOCMBEoM neoazoza ¢ 00CcyicoeHuem niana pabomsoi,
OOBSACHATH (PU3UYCCKUE SBIICHUS, TPOIECCHl U CBOMCTBA TEN, B TOM YHCIIE H
B KOHTEKCTE CHTyalllii MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: MPU MOMOIIN
nefiarora BISIBJISATh IPUYUHHO-CIICICTBCHHBIC CBSI3U, CTPOUTH OOBSICHECHHUE U3
1—2 noruyeckux 1maroB ¢ ONOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHHUH, (PU3NYCCKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;
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— pelarb TUIOBBIE PAaCUETHBIEC 33a1add B |JEMCTBHE C ONOPOM HA AITOPHUTM,
MpeBAPUTENILHO Pa300paHHbBIN COBMECTHO C MEIAroroM, UCIOJIb3ys 3aKOHBI U
(dopMyIibl, CBSI3bIBaIOIINE (PU3HMUECKHUE BETMUYUHBI: HA OCHOBE aHAIHN3a YCIOBHS
3aJla4yM 3alKChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3MUECKHE BEIMYMHBI B
dopMynbl U TPOBOAMTH pPAcu€Thl, HAXOAWTHb CIPABOYHBIC JAHHEIC,
HEOOXOAUMBIE Ul PEIICHUs 33/ad, OLIEHWBATh PEAMCTUYHOCTh MOJyUYEHHOU
(pu3nYeCKON BETNUYHNHBI;

— pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIINUTH IPU MOMOLIN (PU3HUECKUX
METOJIOB I0CJIE NPEIBAPUTEIBLHOTO OOCYXKJIEHUS C MEJAroroM; Inpu MOMOIIH
reJarora B ONMKUCAHUM UCCIIEI0BAHUS BBIIESATh MPOBEPSAEMOE MPEANOI0KEHNUE
(rumore3y), € OHOpPOM HA JOUIAKTUYECKHM MaTepHall pas3jinyaTb M
MHTEPIPETUPOBATH MOJYYEHHBIA PE3YNbTAaT, HAXOAUTH IMOCIE OOCYKIECHHUS C
MeJaroroM OMIMOKH B XOJI€ OTIbITA, JIENaTh BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

— yMETh HAaXOJWUTh C UCMOJIb30BAaHUEM LU(PPOBBIX 00PA30BATEIBHBIX PECYPCOB
OTIBITHI 110 HAOMIOACHNIO (PU3UUYECKUX SBJICHUHN WM (PU3UUYECKUX CBOICTB TEIN:
(GopMyIupoBaTh NIpPOBEpsieMble MPEAINOJIOXKEHUs, COOUpaTh YCTaHOBKY
U3 IPEJIOAKEHHOr0 000pyA0BaHUs C ONIOPOM HA CXEMY, 3alUChIBATh X0/ OIbITA
1 (OpMyYJIMPOBAThH BBIBOJIbI 1101 PYKOBOJCTBOM I€Jarora;

— BBINOJHATH NPAMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Tela, 00bEMa,
CWJIBI U TEMIEPATYPHI C UCIOJIB30BAHUEM AHAJIOTOBBIX U HU(POBBIX NpUOOPOB
C OIIOpOil HA aNTOPUTM; 3aIIUCHIBATh MMOKa3aHUs MPUOOPOB C YUETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

— MPOBOAUTH COBMECTHO C II€JaroroM HCCJIEA0BAHUE 3aBUCUMOCTH OJIHOM
(¢u3nyecKkol BENWYMHBI OT JIPYrOod C MCIOJIb30BAHUEM IMPSIMBIX H3MEPEHUN
(3aBUCUMOCTH IIYTM PAaBHOMEPHO JBMXKYILIETOCS TejJa OT BPEMEHH JBUKECHMS
TENA; CUNbl MPEHUs CKOAbJICEHUs. Om @eca mena, Kavecmea obpabomxu
noeepxHocmeti men U He3AGUCUMOCMU CUTbl MPeHus om NIowaou
CONPUKOCHOBEHUsL Me; CUIbl YNpy2ocmu Om  YOAUHEHUS  NPYICUHDBL,
BLIMANKUBAIOWeEU CUTbL OM  00bEMA NOSPYICEHHOU UYacmu mena u om
NIOMHOCMU  JCUOKOCMU, €€ He3a6UCUMOCU  Om NIOMHOCMU mead, Om
2nyOunbl, Ha KOMOPYIO NOSPYAHCEHO MeNo, YCA08Ull NAAGAHUS Mel, YCI08Ull
pasnogecus pviuaea u 010K06); TOJ PyKOBOJACTBOM I€Aarora y4yacTBOBaTh B
MJIAaHUPOBAHUM YYEOHOrO HCCIEAOBAaHUS, COOMPATh YCTAHOBKY M BBINOJHSATH
U3MEpPEHHUs], Cleqysl NPEJIOKEHHOMY IUIaHy, (DUKCUPOBATH pPE3yJIbTaThl
MOJyYEHHOW 3aBUCHMOCTH (PM3MUYECKUX BEIUYMH B BHUJAE NPEIIOKEHHBIX
TaOJIUL ¥ TPaQUKOB, E1aTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;

— MPOBOJUTH KOCBEHHBIE U3MEPEHUS PUBNYECKUX BEIMUMH (IUIOTHOCTD BEIlIeCTBA
AKUJAKOCTH W TBEPAOrO TENA; CHJIA TPEHHUS CKOJIBKEHHS; JABICHUE BO3yXa;
BBITAIKMBAIOIIAS] CHJIA, JEHUCTBYIOIIAs HA MOTPYXKEHHOE B MKUAKOCTH TEJNO;
KO3 QUIIMEHT TOJIE3HOrO0  JEWCTBUS MPOCTBIX MEXAHU3MOB), Cieays
NPENNI0KEHHON UHCTPYKIIMH; MPU BBIIOJHEHUN U3MEPEHUIN TT0JT PYKOBOJICTBOM
nejarora coOUparb dKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBIUMCISATH 3HAUYECHUE
HCKOMOM BEJINYHUHBI;
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— co0mrofaTh TpaBWiIa TEXHUKH OE30MAaCHOCTH TpH paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM TIOCIIC TIPEABAPHUTEIIHEHOTO 00CYKICHHUS C IE1aroroMm;

— COIOCTAaBJATh NPUHIMIBL JACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, OaApOMETp, pblyar,
NOJBI)KHBIA M HEMOJABWXHBIA OJIOK, HAKJIOHHAs IUJIOCKOCTh C OINOPOW Ha
TUIAKTUYECKU MaTepHan,

— XapakTepU30BaTh MPUHIIMILI ACHUCTBUSI U3YUYEHHBIX TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB NOCJIE MPEABAPUTEILHOIO 00CYKICHHSI C TIEJarOroM C OMOPOM Ha UX
onucaHuss (B TOM YHCIE: TMOJUIUMIIHUKK, YCTPOMCTBO BOJOMPOBOJIA,
TUAPABINYECKUM ITPECC, MAHOMETP, BBICOTOMED, MTOPIIIHEBOM HACOC, apEOMET)),
WCIIONIB3YSl 3HAHHWS O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOIUMBIC
¢du3rgecKre 3aKOHbBI M 3aKOHOMEPHOCTH;

— MPUBOJUTH NMPHUMEPHI / HAXOAUTH UHPOPMALIUIO O TMPUMEPAX MPAKTUUECKOTO
UCIOJIb30BaHUs (PM3HUECKUX 3HAHUM B OBCETHEBHOM >KM3HU JJIs1 00eCIIeueHUs
0€30MacHOCTH MpU OOPAICHUU ¢ TPUOOPAMH M TEXHUUECKUMHU yCTPONUCTBAMH,
COXpaHEHUsSI 3JI0POBbSI U COOJIOJICHUS HOPM DKOJIOTHYECKOTO TOBEJCHUS B
OKPYKaroIIEH CPELE;

— OCYILECTBIIATH C MOMOIIBIO TIeJjarora OTOOP UCTOYHUKOB MH(POpMAIIUU B CETH
NHTEepHET B COOTBETCTBUMU C 3aJaHHBIM TMOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOUIUXCS 3HAHUN M MyTEM CPaBHEHUS Pa3JIMUHBIX UCTOUYHUKOB BBIJECIATH
nHpopMaIuioo, KOTOpas SBJISETCS MNPOTUBOPEYMBONM UM MOXKET OBITh
HEJI0CTOBEPHOM;

— HCMOJB30BaTh NPH BBIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TuTEPaTypy (U3UUYECKOTO COJEpKaHMsI, CIPABOYHBIC MaTEPHUAJIbI, PECYPCHI
cetu  MHrepHer; BiageTh OpUEMAMHM  KOHCIEKTUPOBAHUS  TEKCTA,
npeodpazoBanus HGOPMALIUK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

— CO3/1aBaTh MO PYKOBOJCTBOM Ie/Iarora ¢ 00Cy>X1IeHUEM IJ1aHa paboThl KpaTKUe
MUCHbMEHHBIE U YCTHBIE COOOIIIEHUSI Ha OCHOBE 2—3 UCTOYHUKOB MH(OpMaLIUU
(bu3UYECKOro cofepKaHusl, B TOM YUCJIE MyOINYHO JeaTh KpaTKUE COOOIICHUS
0 pe3yJbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHMI;, MPU ATOM TPaMOTHO
UCIIOJIb30BATh U3YUYEHHBIN OHITUIHBIN anmapat Kypca (pU3nuKu, COMPOBOXKIATh
BBICTYIUUIEHUE MTPE3CHTAIIUEH;

— TIpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W MCCJIEAOBAHUU MOJ] PYKOBOJCTBOM
nejarora pacmnpeneisTh OO0S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMHM 3a/lauaMu, CJEIUTh 3a BBHIMIOJHEHUEM IlaHA JIEUCTBUM,
aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIA BKJAJ B JI€ATCIBHOCTh TPYIIIIHI;
BBICTpaMBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUMUTHIBasE MHEHUE
OKpY>KaroIIHX.

8 KUIIACC

[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOJKHBI — OTpaXarTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIINXCS YMEHUI:
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— OPHUEHTUPOBATHCS B MOHATHIX M OTMIEPUPOBATH MU Ha OA30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHHE aTOMOB W MOJIEKYJ, arperatHble
COCTOSIHHSI BEIIECTBA, KPUCTALIMYCCKHE U aMOp(HBIC Tea, HACHIICHHBIA U
HEHACBIILICHHBIN Map, BIAXHOCTh BO3/1yXa; TEMIIEPATypa, BHYTPEHHSIS SHEPT U,
TEIUIOBOM JIBUTATEIIb;, AJIEMEHTAPHBIA AIEKTPUUYECKUN 3apsll, JIEKTPUUYECKOE
1oJie, TMPOBOJHUKUA W JUAJIEKTPUKH, ITOCTOSHHBIA BJIEKTPUYECKUH TOK,
MarHuTHOE IOJIE;

— pa3nuyaTh SBJICHHUSA IOCJE MPEABAPUTEIILHOIO OOCYXICHHUS C TIeIaroromMm
(TemyioBoe pacHIMpeHHe/ckaThe, TeIUloNepenaya, TEIMIOBOe paBHOBECHE,
CMauyvBaHUE, KaNWJUISIPHBIE SBJICHUS, UCHApeHUE, KOHJACHCAIUs, IUIaBJICHUE,
KpUCTaJUIA3AUA (oTBepaeBaHuUE), KUIIEHUE, Teronepeaaya
(TEenIOMpPOBOHOCTh,  KOHBEKIMS,  HU3JIYYEHHUE);  DIICKTpPU3ALMs  Tell,
B3aNMOJECHUCTBUE 3apSAJI0OB, JICUCTBHUS DJIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JCHCTBHE MArHUTHOTO MOJs
Ha MPOBOJAHUK C TOKOM, JJICKTPOMAarHuWTHAasE WHAYKIUS) MO OIMHUCAHUIO HX
XapaKTEpHbIX CBOMCTB M HA OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIHMX JaHHOE
bu3nuecKoe SIBICHUE;

— pacrio3HaBaTh C TOMOIUIBIO TIEAarora MpPOSBICHUE H3YYCHHBIX (DU3NYECKUX
SBJICHUM B OKPY>KaIOIIEM MHPE, B TOM yucie GU3NUECKUE SBICHUS B IPUPOJIE:
MMOBEPXHOCTHOE HATSKCHUE U KANWJUISIPHBIC SIBIICHUS B PUPOJIE, KPUCTAILIBI B
npupone, usnydenue CoiHLA, 3aMmep3aHue BOAOEMOB, MOpPCKHE Opu3Bbl,
oOpa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra;, DJJICKTPUYECKUE SBICHUS B
atMoc(epe, DPIEKTPUUECTBO JKUBBIX OPTaHU3MOB; MAarHUTHOE TOJIE 3EMJIH,
npeid MmomocoB, pojib MAarHUTHOTO MOJIA JUISl JKM3HM Ha 3eMJie, MOJISIPHOE
CUSIHHE; TIPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 33/1auy B yU4e€OHYIO, BBIJIECIATh
CYIIIECTBEHHBIC CBOMCTBA/TIPU3HAKY (DU3UYECKUX SIBJICHUI;

— OIKUCHIBATh MOJ] PYKOBOJICTBOM Ielarora ¢ OOCYKJIEHHEM IUIaHa paboThl
U3YYCHHBIC CBOWCTBA Tell U (PU3MYECKUE SIBICHHS, HCTIONB3Yys (Pu3nyeckue
BETMYHMHBI (TeMIeparypa, BHYTPEHHSII OJHEPrus, KOJIMYECTBO TEIUIOTHI,
yAelbHasi TEIJIOEMKOCTh BEILIECTBA, YAEIbHAsA TEIJIOTA IJIABJICHUS, YACIbHAS
TEIJIOTa MapooOpa3oBaHMsi, yJeidbHas TEIUIOTa CrOpaHus  TOIUIMBA,
KO3 GUIIMEHT TOJIE3HOTO JEUCTBUS TEIUIOBOM MAaIMHBI, OTHOCHUTEJIbHAs
BJIQXXHOCTh BO3/yXa, DJEKTPUYECKUM 3apsll, CUJia TOKa, DIJIEKTPUUYECKOE
HanpspKeHWE, COMPOTUBJICHUE TMPOBOJAHUKA, YIEIbHOE CONMPOTHUBJICHUE
BEIlECTBA, pab0OTa M MOIIMHOCTh JJEKTPUUECKOTO TOKAa); MpPHU OMHCaHUU
MPaBWJIbHO TPAKTOBaTh C TIOMOIIBIO TMemarora (PU3UYECKUM  CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, OOO3HAYEHUS M €IUHUIBI (PU3NYECKUX BEIHYHUH,
HaxoJIUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYHMHY C
JIPYTUMHU  BEIMYMHAMH, CTPOUTHh TpaduKud M3YyUYCHHBIX 3aBUCUMOCTEH
(U3UICCKUX BEIIMYHH,

— OMPENeATh MOCe MPEeABAPUTEIHLHOTO 00CYKIESHHUS ¢ TIeJJaroroM CBOMCTBA TEll,
dbu3uyecKkre SBJICHUS M TPOLECCHl, MCIOJIb3YySI OCHOBHBIC IOJOKECHUS
MOJICKYJISIPHO-KUHETUUECKONM  TEOPUU  CTPOCHMS  BEIIECTBA,  MPHUHIUII
Cyneprno3uliuy mnojiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsijia,
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3akoH OMa Juig y4yacTka Lenu, 3axod [icoyna—J/lenya, 3aKOH COXPaHEHHUs
SHEPruM; TPU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOe BBIPAKEHHE C OMOpOM Ha MHUQPPOBbIE 00pa3oBaTEIbHBIC
pecypesl;

COOTHOCHUTB I10/1 KOHTPOJIEM Iefarora pU3n4eckue npoLecchl U CBOWCTBA TET,
B TOM YHUCJIE U B KOHTEKCTE CUTYyalUi ITPaKTUKO-OPUEHTUPOBAHHOI O XapaKTepa,
OpU IIOMOIIM IEAArora BBIABIATH IPUYMHHO-CIEACTBEHHBIE CBSA3U, CTPOUTH
00BsiICHEHHE U3 1—2 JTIOrMYeCcKUX 1IAroB ¢ onopoi Ha 1—2 u3ydeHHBIX CBOICTBA
(puznyeckux ABJICHUHN, PU3NYECKUX 3aKOHOB WIH 3aKOHOMEPHOCTE;

pelmaTrh TUIOBBIE PACUETHBIE 3a1a4i B 1—2 NEeHCTBUA C OMOPOM Ha aTOPUTM,
MpeBApUTENILHO Pa300paHHBIN COBMECTHO C MEaroroM, UCIIOJIb3Ys 3aKOHBI U
(dopMyIibl, CBSI3bIBatOIINE (PU3HMUECKHUE BETUUYUHBI: HA OCHOBE aHAIM3a YCIOBHS
3a1a4M 3aIMCBIBATh KPATKOE YCIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX IS
peuieHusl 3aJadd, BbBIOMPATh 3aKOHBI U (POPMyJbl, HEOOXOAMMBIE i €€
pelIeHns, NPOBOAUTH PACYETBI W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHE
(u3nyeCcKOi BETMYUHBI C U3BECTHBIMU JAHHBIMU;

UMETh MPENCTaBICHUE O MpodeMaxX, KOTOPble MOXKHO PELIMTh IpPU MOMOIIU
(u3nYeCKuX METOJOB IOCINIE MPEABAPUTEIBHOIO OOCYKIEHHS C IEIaroroM;
UCIIOJIb3Ysl OIIMCAHUE UCCIIE0OBAHUA, BBIICIIAT IPOBEPSEMOE IIPEATIONIOKEHNUE,
OLICHMBATh IPABWJIBHOCTh IOPSIAKA TPOBENCHUS HCCIECIOBAHUSA, JIE€JIATh
BBIBOJIBL;

YMETh HaXOJUTh C MCIOJIb30BAHHEM IU(PPOBBHIX 00pa30BATEIBHBIX PECYPCOB
OMBITHI M0 HAOMIOACHHUIO (PU3UUECKUX SBICHUN WM (PU3UUECKUX CBOMCTB Tell
(KanwIsipHBIE SIBJIIEHUS, 3aBUCUMOCTb JABJICHUS BO3AyXa OT €ro o0béma,
TEMIEPATYPbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HAIPEBAHUS MPU U3ITYYEHUU OT
[[BETa M3JIy4arOIIeN/OTIOMAIONIeH MOBEPXHOCTH; CKOPOCTh MUCTIAPEHUs BOJIbI
OT TEMIIEPATYPBI KUAKOCTH U IUIOLIAAU €€ MOBEPXHOCTH; IEKTPU3ALUA TEN U
B3aUMOJECHUCTBUE DIIEKTPUYECKUX 3aps0B; B3aUMOJCHUCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJIM3al1sl MArHUTHBIX NOJIEH TOCTOSSHHBIX MAarHUTOB; 1EHCTBHUS
MarHUTHOTO NIOJII HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA
ANEKTPOJBUTATENS] TOCTOSHHOIO TOKA): (QOpPMYyJIHpPOBaTH MPOBEpPSIEMbBIC
MPEANOJIOXKEHUS, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOrO0 O0OpYJOBaHUS C
OMOpOil Ha CXEMy; OMMCHIBATH XOJ OMbITa U (OPMYJTUPOBATH BHIBOABI O]
PYKOBOJCTBOM II€1Arora;

UMETH IIPEJCTABIICHNS O U3MEPEHUH TEMIIEPATypPbl, OTHOCUTEIBHOU BIIAKHOCTHU
BO3/yXa, CUJIbl TOKA, HAIPSPKEHUS C UCII0JIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3WYECKUX BEJIMYMH; MpPU TOMOIIM T[eJarora CpaBHHUBATh
pe3yIbTaThl U3MEPEHUM ¢ YIETOM 3a/IaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJHWTH COBMECTHO C NENAroroM MCCIEA0BAaHUE 3aBUCUMOCTU OJIHOM
(¢u3MUecKoi BEIMYMHBI OT JAPYTOM C HUCIOJB30BAHUEM MPAMbBIX U3MEpPEHUN
(3aBHCHUMOCTb CONPOTHUBIIEHUSA TMPOBOJHHUKA OT €ro JUIMHBI, IUIONIaau
NONEPEYHOTO CEYEHUS U YAEIBHOTO COINMPOTUBIIECHUS BELIECTBA IPOBOJHUKA;
CUJIBl TOKA, WAYIIErO0 YE€pe3 NPOBOJHUK, OT HANPSHKEHUS Ha IMPOBOIHUKE;
UCCIIEOBAHUE  IOCIEAOBATEIBHOTO M MAPAJUIEIBHOTO  COECIMHEHUU
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IPOBOJIHUKOB): IUJIAHUPOBAaTh MCCIEAOBAaHUE, COOMpaTb YCTAaHOBKY H
BBITIOJHATH U3MEPEHHMSI IO PYKOBOJACTBOM I€arora, ciaeays npeaioKeHHOMY
1aHy, (PUKCHUPOBATh Pe3yJIbTaThl MOTYUYEHHON 3aBUCUMOCTH B BHJIE€ TaOJIHII U
rpaduKoB, eNaTh BHIBOJBI IO pe3ybTaTaM MCCIIEeOBAaHUS Tocae 00Cy K IeHUs
C MEeIaroroM;
COOTHOCUTh KOCBEHHbIE U3MEpPEHUs (PU3NYECKUX BeIUYMH (yIesbHas
TEIUIOEMKOCTh BEILECTBA, COIPOTUBIIEHHE MPOBOJAHHUKA, pabOTa U MOIIHOCTh
AJIEKTPUYECKOTO TOKA): € IOMOIIBI0 IEJarora IUIAHUPOBaTh HU3MEPEHMUS,
coOupaTh  SKCIEPUMEHTAIBHYK)  YCTaHOBKY, CIEAysd  IpPeaJIOKEHHOU
MHCTPYKILUH, U BBIYUCIIATH 3HAUCHUE BEJTUYNHBI;
coOMIoaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM TOCIE MPEABAPUTEITHHOTO O0CYKICHUS C MEJarorom;
COIMOCTABJIATh C IIOMOLIBIO MeJarora HPUHLMIBI JCHCTBUS H3YYEHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOICTB C ONMOPOM HA UX ONMUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, IapoBas TypOuHa, aMIEpMETp,
BOJITMETP, CUETUYMK DJIEKTPUUYECKOW SHEPTuHu, 3IIEKTPOOCBETUTEIIbHbBIE
npuOOphl, HarpeBaTeNbHBIE 3JIEKTPONPHOOPHI (IIPUMEPHI), SJIEKTPUUECKHUE
OPEIOXPAHUTEIH; 3JIEKTPOMArHUT, 3JIEKTPOJBUraTellb IOCTOSHHOTO TOKa),
UCTIOJIb3ysl METOJUYECKHE MaTepuaibl O CBOMCTBAX (PM3MUECKUX SIBICHUMN U
HE00XoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
pacmo3HaBaTh MOCHE MPEIBAPUTEILHOTO OOCYXKICHHS C IMEJaroroM MpoCThIe
TEXHUYECKWE YCTPOMCTBA W HW3MEpPHUTENbHbIE TPHOOpPHI TIO CXeMaM |
CXEMAaTUYHBIM PHUCYHKaM (SKUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETpP, JABUTaTelb BHYTPEHHEIO CrOpaHus, DJEKTPOCKOI, peocTar);
COCTaBIISITh CXEMbl JJIEKTPUYECKUX LEeNell ¢ MOoCHeA0BaTeIbHBIM U
napauleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHbIE 00O3HAUYEHUS
AJIEMEHTOB 3JIEKTPUUECKHX LIeTIeH;
MPUBOIUTH TMPUMEPHI/HAXOAUTh HH(POPMAIMI0 O MPUMEpax MPAKTUIECKOTO
MCIIONIb30BaHUs (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM KHU3HU JIJIsl 0OecTieueHUs
0e30MacHOCTH MpU O0OPAILEHUU ¢ MPUOOPAMH U TEXHUUYECKUMU yCTPONUCTBAMH,
COXPaHEHHUs 370POBbsI W COOJIOACHHUS HOPM SKOJOTHYECKOTO TOBEICHHUS B
OKPYXaroUIEH Cpee;
OCYIIECTBIISAITh C MOMOIIBIO MEJarora IMOUCK HH(opManuu (QU3NIECKOro
colepkaHusi B ceTh VIHTepHET, Ha OCHOBE HUMEIOLIMXCA 3HAHUN U MyTEM
CPaBHEHHUS JOMOJIHUTEIbHBIX MCTOYHHMKOB BBIACIATh MH(DOpPMAILIHIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
MCTIONb30BaTh TIPU BBITIOJHEHUH YYEOHBIX 3a/laHuil OTOOpaHHYIO TMEIaroroM
HAYYHO-TIOMYJISIPHYIO JUTEpaTypy (U3MUECKOTO COACPIKAHUS, CIPABOYHBIC
MaTepuaibl, pecypchl cetn HTepHeT; BiIaaeTh NpuéMamMi KOHCIIEKTHPOBAHUS
TeKcTa, mpeoOpazoBaHusi THGOPMALIUKA U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO
C OTOPOH Ha aJITOPUTM M YTOUHSIOIIME BOTIPOCHI TIe/1arora;
CO3/aBaTh IMOJ PYKOBOJACTBOM TIenarora ¢ OOCYXIEHHEM IUlaHa paboThI
MMMCbMEHHBICE W KpaTKHUE YCTHBIE COOOIIeHus, 0000mmas uHpopMaIuo u3
HECKOJIbKUX MCTOYHHUKOB (DPM3UYECKOTO COJIEPKaHUsA, B TOM UHUCIE MyOIMYHO
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IIPEICTABIATH PE3YJIbTaThl IPOCKTHON WIM HCCIEN0BATEIBCKOMN NESTEIIBHOCTH;
IIPX 3TOM TPAMOTHO HCIIOJb30BaTh M3YYECHHBIM MOHATUMHBIN almapar Kypca
(U3MKH, COMPOBOXKIATH BHICTYIIJICHHE MPE3CHTAIUEH;

— TIPH BBITIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIICOBAHUM (DU3HUUECKUX MPOIIECCOB
MOJl PYKOBOJCTBOM TI€larora pachlpeiensiaTh O00s3aHHOCTH B Tpymme B
COOTBETCTBUM C IOCTABJICHHBIMU 3a/1a4aMU, CJIECAUTH 3a BBIIOJHEHUEM IUIaHA
JENCTBUM U KOPPEKTUPOBATh €TI0, aJIeKBaTHO OLIECHUBATh COOCTBEHHBIN BKJIAJ] B
NEATEIbHOCTh TPYIIIBI; BBICTPaWBaTh KOMMYHHMKAaTHBHOE B3aUMOJIECHUCTBHE,
IPOSIBIISiSt TOTOBHOCTh pa3peiarh KOH(INKTHL.

9 KVIACC

[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPaKaTh
c(OPMHUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHM:

— OpHUEHTUPOBATHCS B MOHATUAX W ONEPUPOBATH MMHU Ha 0a30BOM YpPOBHE:
cucTteMa OTcu€ra, MaTepualbHas TOYKA, TPACKTOPHs, OTHOCUTEIbHOCTh
MEXaHMYECKOTO IBWXKEHHMS, neopmarus (ynpyras, IacTUYecKas), TPEHHUE,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb W TEpPerpy3Ku; ILEHTP
TSKECTU; aOCONIOTHO TBEPAOE TEJIO, LEHTP TKECTH TBEPIAOro Tena,
paBHOBECHE; MEXaHWYECKHME KOJEOAaHHs W BOJIHBI, 3BYK, HWH(pPa3ByK
Y yJIbTPa3BYK; 3JEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTabHO30PKOCTb, CHEKMPbL UCNYCKAHUS U NO2TIOUeHUSL,
anb(da-, 6eTa- 1 raMMa-u3ITydeHUs], U30TOIIbI, s/IEpHAsI SHEPTreTUKA;

— COOTHOCHUTbH SIBJIEHUS IIOCJIE€ MPEIBAPUTEIBLHOTO OOCYXKIEHHUS C MEeAarorom
(paBHOMEpHOE " HEpPaBHOMEPHOE IPSIMOJINHEWHOE JIBIKEHUE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBWKEHUE, CBOOOJHOE TMaJIEHUE Te,
PaBHOMEPHOE JBHKEHUE MO OKPYKHOCTH, B3aMMOJICEUCTBHE TEJ, PEAKTUBHOE
IBWKEHUE, KoJieOaTellbHOE [IBJKEHHE (3aTyXalllUe W BBIHY>KICHHBIC
KojeOaHus), PE30HAHC, BOJHOBOE  JIBJKEHHME, OTpPaX€HUE  3BYKa,
MPSMOJIMHEMHOE PacpoCTpaHEHUE, OTPAXKEHHUE U MPEJIOMIIEHUE CBETA, MOJTHOE
BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHHE OEJIOT0 CBETA B CIIEKTP U CIOKEHHE
CHEKTPAJIbHBIX ILIBETOB, JUCIIEPCUSl CBETA, ECTECTBEHHAs PAaJIHOAKTHBHOCT,
BO3HUKHOBEHHUE JIMHEHYAaTOro CIEKTpa M3IY4YeHHUs]) IO OINHCAHUI0 UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIHMX JaHHOE
busnuecKoe SIBICHUE;

— pacro3HaBaThb C MOMOUIBIO MEAArora MNpOSBICHUE H3YYEHHBIX (DU3NYECKUX
ABJICHUM B OKpYyXaroleM Mupe (B ToM uncie (pU3nIecKue IBICHUS B IPUPOJIE:
OPWIUBBL U OTJIMBBI, JIBH)KeHHE IUIaHeT COJHEYHOM CHCTEMbI, PEaKTUBHOE
JIBWKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUSITHE 3BYKOB  YKHUBOTHBIMH,
3eMIIETPSICEHUE, CEeCMMYECKHE BOJHBI, LIyHAMH, 3XO0, LIBETAa TEJ, ONTUYECKUE
SBJICHUSI B IPUPOJIEe, OMOJOTUYECKOE ACUCTBUE BUAMMOTO, YIbTPa(PHOIETOBOTO
U PEHTIEHOBCKOTO M3JIyYEHUW; €eCTECTBEHHbIH paJuOaKTUBHBIA  (OH,
KOCMHUYECKHE Jy4Yd, PAJUOAKTUBHOE H3IIYYEHUE MPUPOJHBIX MHUHEPAJIOB;
NEUCTBUE PAIMOAKTUBHBIX M3IyYEHUN Ha OPraHM3M Y€JIOBEKA), IPU 3TOM IOJ
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PYKOBOJACTBOM II€larora IEpEeBOJAUTh MNPAKTUYECKYH 3aJayy B YYeOHYIO,
BBIJICIISITH CYLIECTBEHHBIE CBOMCTBA/MPU3HAKY (PU3UUECKHX SBICHHUIA;

— OIHKCBHIBAaTh I0J] PYKOBOJCTBOM II€arora ¢ OOCYKJIEHUEM IUIaHa padOThI
M3YYCHHBIE CBOWCTBAa TeN U (DU3MUECKHE SBICHUS, HCHOJIB3Ys (PU3NUECKUE
BEJIMYUHBI (CpEHSAsI W MIHOBEHHAs CKOPOCTh Tela IPU HEPAaBHOMEPHOM
JBIKEHUH, YCKOPEHUE, NIEPEMELICHUE, ITyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUS,
CWJIa YNIPYTOCTH, CHUJIa TSKECTH, YCKOPEHUE CBOOOJHOrO MaJCHMs, BEC Tea,
UMIYJbC TEJla, HMIIYJbC CHJIbl, MEXaHMuYeckas pabdoTa U MOIIHOCTb,
NOTCHIMAJIBHASL JHEPrus Teja, IOJHATOIO HaJX IOBEPXHOCTBIO 3E€MIIH,
NOTCHIMAJIBHASL SHEPIUs CXKATOW IPY>KUHBI, KHHETUYECKAs] HEPIHs, IMOJIHAs
MEXaHUYECKash JHEpPrus, MNEpUOJ U YacToTa KojeOaHuM, [JIMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, NOKA3aTellb MPEIOMIICHHUS
Cpenbl); MpU ONHCAHUM C TOMOIIBIO YYHUTENIsS MPaBUJIBHO TPAKTOBATH
(U3HYECKUIT CMBICT HCIOJIb3YEMBIX BEIMYHMH, OOO3HAYEHUS U EAUHUIIBI
(U3HUECKUX BEJIWYMH, C OMNOpPOM Ha METOAMYECKHMX MaTepual HaxoJUTh
(opMybl, CBSA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C JPYTUMU
BEJIMYMHAMH, CTPOUTHh Tpa(UKM H3YyUYEHHBIX 3aBUCUMOCTEH (U3HUUECKUX
BEJIMYMH;

— XapaKTepu30BaTh IOCJIE MPEIBAPUTEIILHOTO OOCYXKIEHUS C MEeJaroromMm
CBOICTBa Tell, (PU3NUECKHE SIBJICHUSI U TPOLIECCHI, UCIIONb3Y s 3aKOH COXPaHEHMUSI
DHEPIrUH, 3aKOH BCEMHUPHOIO TATOTEHMs, NPHUHIMI CYNEPIO3UIUU CHUJ,
MPUHIUI OTHOCUTENbHOCTH ['anunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUS
MMITYJIbCa, 3aKOHBI OTPAXEHUS M MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS
3apsAI0BOTO M MacCOBOT'O YMCEN MPU SAEPHBIX PEAKIUAX; NPU ITOM HAXOIHUTh
CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M €ro MaTeMaTU4YeCKO€ BBIPAKEHHUE C
omnopoi Ha U(PPOBBIE 0OPA30BATEIBHBIE PECYPCHI;

— COOTHOCHTH MOJ KOHTpOJIEM Menarora (pu3nyecKre Mpolecchl U CBOMCTBa Tell,
B TOM YHUCJIE U B KOHTEKCTE CUTYALUI IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh IIPU NOMOILM T€AAarora MPUYUHHO-CIEICTBEHHBIE CBA3U, CTPOUTH
0o0BsCHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpod Ha 2—3 H3yYEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTE;

— pelaTh TUIIOBBIE PAaCYETHBIE 3a0a4u B 1—2 NEUCTBHS C ONMOPOM HA aIrOPUTM,
MpEeABApUTENILHO pa300paHHbIi COBMECTHO C, UCIIONb3Ys 3aKOHBI U (POPMYIIBI,
CBA3BIBarOIME (DU3UUYECKME BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 33/Ja4d
3aMKUChIBaTh KPATKOE YCJIOBHME, BBISBIATH HEJOCTAIONIME WM U30BITOYHBIE
JaHHbIE, BBHIOMPATh 3aKOHbI M (QOPMYJbI, HEOOXOIMMBIE JIs PEIICHMS,
OPOBOJUTH PAacy€Tbl M OLEHUBATH C IOMOLIBIO YYMTEN PEaTUCTUYHOCTH
MOJIy4YE€HHOTO 3HAUY€HHUs (PU3HUECKON BEIIUYUHBL;

— HMETh MPEACTABICHUE O MpoOIeMax, KOTOPble MOKHO PEIIUTh MPHU MOMOIIU
(¢u3nYecKuX  METOAOB; HCIOJb3Yys OMNHCAHHUE  HUCCIIEIOBaHMs, IOCIE
peIBapUTEIbHOTO OOCYXKAEHHSI C TENaroroM BBIIEIATH IPOBEPSIEMOE
OPEAnojgoKEeHue,  OLEHUBAaTh  MPaBWJIBHOCTh  TOpSAAKA  MPOBEICHUS
UCCJIeIOBAHUS, JIeNaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3YyJIbTAThl HAOIIOICHUN
U OTIBITOB;
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YMETh HAxOJIUTh C WCIOJh30BaHWEM IU(PPOBHIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI IO HAOJIIOICHUIO (PU3HUECKUX SIBICHUN WM (PU3HMUECKUX CBOWMCTB TEIN
(m3ydyeHre BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHUS JHEPTHUH;
3aBUCUMOCTH TIEPHOJIa KOJICOAaHUH MPYKMHHOTO MasTHUKA OT MAacChl TPy3a H
KECTKOCTU TPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYIbl MaJbIX KOJICOAHWI;
PSIMOJIMHEWHOE PACTIPOCTPAHEHHUE CBETA, Pa3ioKeHHe OeJIoro CBeTa B CIEKT;
U3y4YEHHUE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKajieé U CBOMCTB M300paXKeHUs
npeaMeTra B coOuparouied JMH3e; HaOJI0JeHUE CIUIONIHBIX M JIMHEHYaThIX
CIEKTPOB M3JIyYEHHS): CAMOCTOSITEIbBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa oOOpyJOBaHUSI C OMOPOM Ha CXEMY; ONKCHIBATH XOJ ONBITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI 110 PYKOBOACTBOM I1€/1arora;
MPOBOJIUTH TIPH HEOOXOJUMOCTH CEpPHI0 TPSMBIX H3MEPEHHM, OIMpemesss
CpemHee 3HAUYCHHE U3MEpPSAEMOW BEIUYHHBI  (QOKyCcHOe  paccmosiHue
coouparouyeti JIUH3BL); 000CHOBBIBAaTh BBIOOD criocoba
HU3MEPCHUSI/ M3MEPUTETHHOTO PUO0Pa;

IIPOBOJIUTH COBMECTHO C I€/IaroroM MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYUH C UCTOJB30BAHUEM TNPSIMBIX H3MEPEHHM (3aBUCHMOCTH IIyTH OT
BpPEMEHU MPU PABHOYCKOPEHHOM JIBI>KEHUU 0€3 HauallbHOM CKOPOCTH; Epro/Ia
KOJe0aHUi MaTeMaTUYeCKOro MasgTHHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YIJja
OTpaXEHHUsS CBETa OT yIUIa MAJCHUS W yTrja MPEIOMIICHUS OT yrja IMajaeHus):
ocyie 00CYKICHUS TIOJT PYKOBOJICTBOM TI€Iarora IiaHupOBaTh UCCICIOBAHHE,
coOupaTh yCTaHOBKY, (DMKCHUPOBATh PE3yJbTAThl IMOJYYCHHOW 3aBHCHMOCTU
bu3MYECKNX BEIWYMH B BHJAE TaOMUIl W TrpaduKoB, JeiaaTh BBIBOIBI IO
pe3yabTaTaM UCCIICIOBAHNUS;

COOTHOCHUTH KOCBEHHBIEC U3MEPEHUs (PU3NUECKUX BETUYNH (CPEIHSISI CKOPOCTh U
YCKOPEHHE Tejia MPU PAaBHOYCKOPEHHOM JBM)XCHHH, YCKOPEHHE CBOOOIHOTO
najeHusi, >KECTKOCTh TMPYXKUHBI, KOIPPUIMEHT TPEHUS CKOJIbKECHHUS,
MexaHh4yeckas paboTra ¥ MOITHOCTh, 4YacTOoTa M TMEPHOJ  KojeOaHUM
MaTEMaTUYECKOTO U MPY>KMHHOTO MAasgTHUKOB, ONTHYECKAsl CHJIa coOuparoten
JIUH3BI, PAJIMOAKTUBHBIN ()OH): C TTOMOIIIBIO Me1arora IIaHUPOBaTh U3MEPEHHUS,;
coOMpaTh SKCIMEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH U3MEPCHHUS, CICIYs
MPEVIOKCHHOW ~ MHCTPYKIMH,  BBIYUCIATH  3HAYCHHWE  BEIWYHUHBI U
aHAJM3UPOBATh TOJYYCHHBIC PE3yIbTaThl ¢ YUETOM 3aJaHHON TMOTPEITHOCTH
U3MEPEHNN;

coOmro/IaTh TpaBuja TEXHUKU O€30MacHOCTU TMpU paboTe C J1abopaTOpHBIM
000pyI0BaHUEM TIOCIIC TIPEABAPUTEIILHOTO 00CYXKICHHUS C Ie1aroroMm;
COTIOCTaBIIATh C TIOMOINBIO TIEAarora OCHOBHBIC TMPU3HAKKA HW3YUYEHHBIX
dusznueckux Mojmenel: maTepuaibHas TO4yka, aOCOJIOTHO TBEPIOE TEIO,
TOYCYHBIN UCTOYHUK CBETA, Jyd, TOHKAas JIMH3a, TUTAHETapHAas MOJICIb aToMa,
HYKJIOHHAsI MOJIEIh aTOMHOTO sJIpa ¢ OMOPOH Ha METOJINYECKUE MaTepUAJIbI;
XapaKTEpHU30BaTh TIOCIE TPEIBAPUTEIBLHOTO OOCYXKICHUS C TIeAaroroM
IPUHITUIBI ACHCTBUS HW3YYCHHBIX NPHOOPOB W TEXHUYCCKUX YCTPOWUCTB C
OTIOpO Ha WX OMHUCAHUSA (B TOM YHCIEC: CIHUIOMETP, JATYUKHU TOJIOKEHUS,
PAcCTOSIHUSI M YCKOPEHUS, PaKeTa, dXOJIOT, OYKH, MEPUCKOM, (QoToamnmapar,

31



ONTHUYECKUE CBETOBOJbI, CIEKTPOCKON, J03UMETp, Kamepa Bunbcona),
UCIOJB3YS IIU(PPOBbIE 00pa3oBaTEIbHBIE PECYPCHI;

HCIIOJIB30BaTh MOJI PYKOBOJICTBOM IEJarora CXeMbl U CXEMATHUYHbIE PUCYHKHU
M3YYEHHBIX TEXHUYECKUX YCTPOWCTB, W3MEPUTEIBHBIX TNPUOOPOB U
TEXHOJOTHYECKHX TMPOIECCOB MPHU PEIICHUH Y4YEOHO-TPAKTHUECKUX 3ajad;
ONTUYECKUE CXEMBI JJII TOCTPOCHUS HU300pakKeHUM B IUIOCKOM 3epKajlie U
coOuparolien JMH3e;

OPUBOJUTH MPUMEPHI/HAXOAUTh WH(OpMAIUI0O O MpUMEpax MPaKTUYECKOTO
UCIOJIb30BaHUs (U3MUECKUX 3HAHUM B MOBCETHEBHOM >KM3HU JJIs1 00eCIIeueHuUs
6e30macHOCTH Mpu 00pallleHnu ¢ MPUOOpaMU U TEXHUUECKUMH YCTPONCTBAMH,
COXpaHEHUsl 3J0pOBb M COOJIOJIEHUS HOPM HKOJIOTMYECKOTO IOBEICHHS B
OKPYXaroUIen Cpee;

OCYULIECTBIISTh MOJI PYKOBOJICTBOM I€/larora Nouck HHGopMmaruu Gpu3nieckoro
comepxkaHusi B cetu MHTepHET, caMOCTOATENHbHO (POPMYIHUPYST TMOUCKOBBIN
3ampoc, HAXOOUTh IyTH ONPEAENCHUS JOCTOBEPHOCTH  IOJIYYEHHOU
uH(pOpMAITUU HA OCHOBE UMEIOIITUXCS 3HAHUHM U TOTIOJTHUTEIBHBIX HCTOYHUKOB;
MCIIOJIb30BaTh IMPHU BBINOJHEHUU YYEOHBIX 3aJaHUN OTOOPaHHYIO IEAaroroM
Hay4YHO-TIOMYJISIPHYIO JUTEPATypy (PU3UYECKOro COAEpKaHUsA, CIPaBOYHBIE
MaTepualibl, pecypchl cetr MHTEpHET; BIaAeTh NpUEMaMHU KOHCIIEKTUPOBAHUS
TeKCTa, mpeoOpazoBaHust THGOPMALIUKA U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO
C ONOpOIl Ha aNrOpPUTM U YTOUHSIIOUIME BONPOCHI IMEAarora; Co3JaaBaTh O]
PYKOBOJICTBOM TIeAarora ¢ 00Cy>kKJIeHUEM IJIaHa padOThl MMCbMEHHBIE U YCTHBIE
cOOOILIEeHHs] HA OCHOBE MH(OpPMAILIUK U3 HECKOJBKUX UCTOYHUKOB (DU3UUECKOTO
collepKaHus, IMyOJUYHO TIPEACTABIATh PE3YJNbTaThl MPOEKTHOM WU
UCCIIEOBATENbCKON JIEATEIBHOCTH; IPU 3TOM TPaMOTHO HCIOJIb30BaTh
U3YYCHHBIM TOHSATUWHBIN amnmapar u3y4yaeMoro paszzaena (UMK U
CONPOBOXKJIaTh  BBICTYIUICHHE IIpE3CHTAIMed ¢ Yy4éToM O0COOCHHOCTEH
ayAUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOAMMBIX HA OCBOCHHE KAXKI0M TeMbl yueOHOTO rpeameta « Du3nka
aJanTUPOBAHHON OCHOBHOW 00pa30BaTeNbHON MNPOrpaMMbl OCHOBHOTO 0OIero o0Opa3oBaHUs OOy4arolUUXcs C 3aJEp>KKOM
NICUXMYECKOTO Pa3BUTHs, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pazaenoM dexepanbHoil paboueill mporpaMMbl yueOHOTO
npenMera «Pusnkay 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO oOmiero oodpaszoBanud. [Ipu stom Opranuzanus BOpaBe cama
BHOCHUTb U3MEHEHHUSI B COJIEpKAHUE U pacipeie]IeHue y4eOHOro MaTepurala 1o rojgaM 00y4eHus, B OCIEA0BaATEIbHOCTh U3yUeHUS
TEM U KOJIMYECTBO YaCOB Ha OCBOEHUE KaXKIOW TEMBbI, OIIpe/IeSIeHNE OpraHU3allMOHHbBIX (POpM 0OyUYeHUs U T.11..

7 KJIACC (68 v)
TemaTnuyecknii OcHOBHBIE BU/IbI 1eSIT€IbHOCTH YYALIMXCS
OcHOBHOe cofiep:kaHue . .
0J10K, TeMa (Ha ypoBHe y4eOHBIX J1eiicTBHUIl)
Pa3nen 1. ®u3uka u eé posib B MO3HAHUM OKPY:Kalomero mupa (6 1)
Puzuka — ®dusuka — Hayka o0 npupone. SIBneHus | BrpiBieHHE OCHOBHBIX Pa3iM4yMii NMPU MOMOIIM Heaarora Mexnay (U3HYEeCKMMH M XUMHUYECKUMHU
Hayka o npupoge | npupoasl  (MC®).  ®usuueckue  sBneHus: | npeppameHusMu (MC — xumus).
2y MEXaHHYeCKHe,  TeIUIOBble,  JJieKTpu4eckue, | PacnosHaBaHue ¥ KiacCHUKALUs TOCIE OOCYXKAEHHs C IEeJaroroM MNPy HOMOIIM HaBOISIINX
MAarduMTHBIC, CBETOBLIC, 3BYKOBBIC. BOITPOCOB (bI/I?)I/I‘IeCKI/IX SIBIICHUU MEXaHUYECCKHX, TCIUIOBBIX, OJOJCKTPHUUYCCKUX, MArHUTHBIX
" CBCTOBBIX.
Habmonenue n onncanne GpU3n4ecKux sBICHUH Ha 6a30BOM YPOBHE.
dusnyeckue dusnueckue BEITMYUHBI. W3mepenune | OnpezneneHue IpHU MOMOIIIM IIe1arora IeHbl JeICHHs KAl H3MEPUTEIFHOr0 Ipudopa.
peauuuHbl (2 4) | Qusuueckux BenmumH. @Pusuueckue npubopwl® | Usmepenne mo o6pasily Mol PyKOBOJCTBOM IMEJArora JIMHEWHBIX Pa3sMEPOB TEN M MPOMEXKYTKOB
IHocpewnocms  usmepenuii.  MexIyHapoJqHasi | BPEMEHH C y4ETOM HOTPELIHOCTEH.
CHCTEMAa EIMHHUIL. W3mepenne mmo oOpasily 1moJ1 pyKOBOJCTBOM ITefarora o0bEMa >KUIKOCTH U TBEPOTO Tena.
Jemoncmpayuu’ W3mepenne mo obOpasily Moja PyKOBOACTBOM II€Aarora TeMIepaTypbl MPU HOMOIIM >KHAKOCTHOTO
1. MexaHn4yecKHe, TEIUIOBBIE, 3JEKTPUUECKHE, | TEPMOMETpPA U JaT4UKa TeMIEepaTyphl.

> MC — 3JIeMEHTBI COJEPKAHMS, BKIFOYAIONIME MEXKIPEAMETHBIE CBSA3H, KOTOPBIE TOAPOOHEE PACKPBITHI B TEMATHYECKOM ILIAHUPOBAHUH.
¢ KypcuBoM 0603Ha4eH yueOHbIM MaTepuall, KOTOPBIA H3y4aeTcs, HO HE BHIHOCHTCS HA MPOMEKYTOUHYIO M UTOTOBYIO ATTECTALIHUIO.

7 Bee JlemoncTpanuu u JlaGopatopHble pa0oThl, NMPEACTAaBICHHBIE B COAEPKAHHWH, AOMYCKaeTcsl (MOXKHO) MPOBOJMTH, MCHONB3Ys HH(GOPMALMOHHBIE M 3JIEKTPOHHBIE TeXHONoruu (1uppoBbie

00pazoBaTeNbHBIE PECYPCHI).
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MarHUTHBIE, CBETOBBIC SIBIICHUS.

2. ®duznyeckyre npudOpsI U MPOLEaypa IPSMBIX
U3MEpPEHUIl  aHaJlOrOBBIM W IM(POBBIM
npudopom.

Jlabopamopuvie pabomosl u onvimel.

1. Ormpenenenue LIEHBI JIeTIeHUs

U3MEPHUTEILHOTO npudopa (ucnone3ys

TEXHOJIOTHYECKYIO KapTy IKCIIEPHMEHTA).

2. W3mepenue paccTOSHUM.

3. WUsmeperne  o0B€Ma  KHIKOCTH |

TBEPAOrO TeENA.

4. Onpedenenue pazmepos mMaublx mei.

3. W3mepeHue TeMmmeparypsl IpU IOMOLIU

JKMJKOCTHOTO ~ TepMOMeTpa M JaT4yHKa

TeMIlepaTyphl.

6. Ilposedenue uccredosanusi no nposepie

2unomesvl:  OANLHOCMb  NOAEMA  WaApuUKa,

NYWeHHO20 20pU3OHMANbHO, mem 6obule, Yem

bonvue gblcoma nycKd.

BeironHeHre HECTIOKHBIX TBOPYECKMX 3a/JlaHMH C OIOpOH Ha ajropuT™, IPEABAPUTEIBHO
pa3o0paHHBII ¢ IEIaroroM I10 IIOUCKY CIIOCO00B M3MEPEHNSI HEKOTOPBIX (PU3HIECKHX XapaKTePHUCTHK,
HaIpuMep, pPa3MepoB MalbIX OOBEKTOB (BOJOC, MPOBOJIOKA), YHOANEHHBIX OOBEKTOB, OONBIIIX
paccTOsHAN, MaJbIX IPOMEKYTKOB BpeMeHH. OOCYKAeHUE TpeTaraéMbIX CIIOCOO0B.

EcrecTBeHHO-
HAYYHBbIH MeTOJ
no3HaHus (2 4)

Kak ¢u3uka u Jpyrue eCTeCTBCHHBIC
HAyKH U3y4aloT npupony. Ecmecmeenno-nayunwiil
MemoO no3Hauus: HabmooeHue, NOCMAHOBKA
HAYYHO20 — BONPOCA,  BbLOGUJICEHUE — 2UNOME3,
9IKCHEpUMEHM NO NpoepKe 2unomes, 0ObICHeHUe
HaOodaemozo agrenus. Onucauue ¢husuueckux
SABNEHUL C NOMOWbIO MOOEE.
IpeaMeT U MeTO/IbI HU3UKH.
Hemoncmpayuu
1. OnpexneneHue MOTPEIIHOCTH
SKCIICPUMEHTA.

BI)I)IBI/I)KCHI/Ie TUIIOTE3 MOCJIC MPEABAPUTECIILHOT'O O6Cy)KI[eHI/I§I C rIegarorom, O6T>HCH5HOH_[I/IX IMPOCThIC
SIBIICHUSI, HATIpUMep:

— T0YeMYy OCTaHABIHMBACTCS ABMIKYIIEECS 1T0 TOPU3OHTATIBHON IIOBEPXHOCTH TEJIO;

— T0YeMY B XKapKYI0 ITIOTOy B CBETJION OZEXIE NPOXJIafHEH, 4eM B TEMHOM.

Be160p c1oco60B ITPOBEPKH THIIOTE3 U3 IPEIOKEHHBIX MIE1arOroM.

HaOmonenne mnpeuioKeHHBIX II€AaroroM HCCIEIOBaHUH 10 TPOBEpKE KaKOW-JIMOO THITOTE3BI,
HapuMep: JalbHOCTh IOJETa IIapHKa, MYIIEHHOI'O TOPHU30HTAJIbHO, TeM Ooiblne, deM Ooiblie
BBICOTA ITyCKa.

ITocTpoeHne COBMECTHO € MearoroM NpocTeimux Mojenei Gu3n4eckux sBJIeHUH (B BUE PUCYHKOB
WIN CXE€M), HallpuMep MaJIeHUe NpeIMeTa; IpSIMOJIUHEHHOE PacIpOCTPaHEHHE CBETA.

Pa3znen 2. [lepBoHayajibHbIE CBEJIEHUS 0 CTPOEHUHU BellecTBa (5 4)

Crtpoenne
BewecTna (1 4)

CrpoeHue BelecTBa: aTOMbI U MOJEKYJBI, UX
pazmepel. Onvimbl, O0oxasviearwue OUCKPemHOe
cmpoeHue eewecmea.

HabnroneHne u WHTEpOpETaNys COBMECTHO C TIEIarOrOM OITBITOB, CBHIICTEILCTBYIOMIUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUU BEIIECTBA: OIBITHI C PACTBOPCHUEM PA3IMYHBIX BEIICCTB B BOJIC.

OreHka MpY MMOMOIIM TEXHOJIOTHYECKON KapThl Pa3MEpPOB aTOMOB M MOJIEKYJ C HCIIOJIb30BaHHEM
(ortorpaduii, MOTYIECHHBIX HA ATOMHOM CHIIOBOM MHKpockore (ACM).

OmnpepesneHne MocIie MPEABAPUTEIBHOTO 00CYKACHHUS C IIEAaroroM pa3MepoB MaJlbIX TElL.
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Jlabopamopusie pabomst u onvimoui®,
1. Onenka guameTpa aTomMa METOAOM PSIoB (C
HCToNIb30BaHueM (oTorpadmii).

JBukeHune Jemwxkenne yactull BeniectBa. CBsa3p ckopoctu | HabmoneHue u 00bsICHEHUE MPH MOMOIIH Mefarora OpOyHOBCKOTO JIBHXKCHUS U siBlicHUS quddy3un.
H B3aHMOJEHCTB | IBIOKCHUS YaCTHII ¢ Temreparypoil. bpoyHoBckoe | IIpoBeneHne U 0OBACHEHHE C OMOPOW Ha AITOPHUTM, MPEABAPUTEIHFHO Pa300paHHBINA C IMEAaroroM
He YacTuI nBwkenue, 1uhdysus. Bzaumoodeticmeue wacmuy | ONBITOB 10 HAOIIOJICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

[IpoBeneHne M OOBSCHEHHE OIBITOB C OMOPOW HA AJITOPUTM, IPEIBAPHTENHLHO Pa300paHHBIA C
TIEIaroroM 1o 00HAPY KEHHUIO CHII MOJIEKYJIIPHOTO IPUTSDKEHHUS ¥ OTTAJIKUBAHUS.

BemecTBa (2 1) sewjecmea: npumsdiceHue u OMmankusaHue.
Hemoncmpauyuu
1. HabnroneHne OpOyHOBCKOTO JBHIKCHUSL.

2.Habnronenue nuddysuu.

3.Habniooenue  senenutl,  00bACHAIOWUXCS
NPUMAINCEHUEM U OMMATKUBAHUEM HACTIUY
seugecmea.

Jlabopamopnsie padbomuvl u onvimol

1. Oyenxa ouamempa amoma memooom psoos
(c ucnonvzosanuem pomoepaghuii).

2.OnbITBI o HaOIIOJEHUTO
pacImpeHus Ta3oB.

3. OnpITBHl IO OOHAPYXKCHUIO NIEHCTBHSA CHII
MOJICKYJISIPHOTO NPUTSKEHUSL.

TCILJIOBOTO

ArperatHbie
COCTOSIHMS
BenlecTBa (2 4)

ArperatHple COCTOSIHHS BEIIECTBA: CIMPOCHUE
2a308, Jrcuokocmen u meépovbix
(kpucmannuveckux) men. Bzaumoceazv medncoy
CBOUCMBAMU BEUWECME 8 PA3HbIX ACPeamHbIX
COCMOSHUAX U UX  AIMOMHO-MONEKYIAPHbIM
cmpoeHuem. Ocobennocmu azpe2amuuix
COCMOAHUIL 800UL.

Jemoncmpayuu

1. Habmronenue muddysun.

Omnmcanue o pyKOBOJCTBOM II€AArora (C NCHOIb30BaHUEM ITPOCTHIX MOJIENEIT) OCHOBHBIX pa3iIninii
B CTPOCHHUH TI'a30B, KHUIKOCTEH M TBEPBIX TEIL.

HauanpHble mnpeacTaBIeHHS O MaJoOil CXXHMAEMOCTH JXHAKOCTEH M TBEPABIX Tei, OOJBIION
C)KUMaeMOCTH Ta30B.

OObsicHeHne Ha 0a30BOM ypOBHE I10JI KOHTPOJIEM IeJarora 0 COXpaHeHHH (OPMBI TBEPABIX TN U
TEKY4eCTH )KUAKOCTH.

Habmronenue 3a onbITaMu, JOKAa3bIBAIOIIUMHE, YTO B TBEPIOM COCTOSTHUN BOJIBI YACTHUIIBI HAXOATCS B
CpeIHEM Jajblile IpyT OT Apyra (INIOTHOCTh MEHBIIIE), YEM B KHIKOM.

YcTaHOBIIEHHE C ONOpOW Ha JIUAAKTHYECKUH MaTepuall MPOCTBIX B3aUMOCBS3EH MeEXIy
0COOEHHOCTSIMHM arperaTHBIX COCTOSHMH BOJBI M CYIIECTBOBAaHHEM BOIHBIX OopraHm3MoB (MC —
Ouonorus, reorpadus).

Paznen 3. [IBu:xkenue u B3aumosaeiicreue tes (21 u)

Mexanunueckoe

Mexannueckoe JBH)XeHHEe. PaBHOMepHoe U

WccnenoBanmne PaBHOMECPHOT'O ABUIXCHHUA U ONPCACICHUEC €TI0 IMPU3HAKOB MOCJIC MPECABAPUTEIILHOTO

nBukenue (3 4) HepaBHOMepHOe aBMkeHne. CkopocTs. Cpeowss

CKopocmb  npu HepaeHoOMepHOM O0BUIICEHUU.

00CYXIIEHUS C ITearoTroM.
HaGmronenre HepaBHOMEPHOTO ABMKECHHUS U OTIPEIETICHUE eT0 OTIIMINIA OT PABHOMEPHOTO JIBHKEHUS

8 31ech u Janee MPUBOANTCS PACIIMPEHHBIH IepedeHb JJA00PaTOPHBIX PaOOT M OMBITOB, U3 KOTOPOTO YUUTEINb JIETaeT BBIOOP IT0 CBOEMY YCMOTPEHHIO U ¢ YIETOM CIIMCKA SKCIIEPUMEHTAIBHbIX 3aJaHHH,
nperaraeMsix B pamkax OI'D mo ¢pusuke.



Pacuér nyTu u BpemMeHu JBUKEHUS.

Hemoncmpayuu

1. HaOmroieHe  MeEXaHWYECKOTO  IBHIKEHUS
Terna.

2. I3smeperne  CKOpPOCTH  NPSIMOJHMHEIHOTO
JBYKCHUSL.

Jabopamopnsie padomuvl u onvimol

1. OmpeneneHue  CKOPOCTH  PaBHOMEPHOTO

NBIDKCHUs (IIApUKa B KUAKOCTH, MOICITH
AJIEKTPUYCCKOTO aBTOMOOHIIA U T. IL.).

2. Onpenenexnue cpenHei CKOPOCTH
CKOJIbKCHUS Opycka WIM [Iapuka [0
HAKJIOHHOH TVIOCKOCTH.

ocie MPEeaBaPUTEIFHOTO OOCYKICHHS C TIEIarOTOM.

Pemenne TUMOBBIX pacy€THBIX 3a7ad B 1—2 AeWCTBUSL C OMOPOM HA ajlrOpUTM, MpEABAPUTEITHHO
pa300paHHBI COBMECTHO C MEJaroroM Ha ONpPEIeNICHUE MyTH, CKOPOCTH M BPEMEHU PaBHOMEPHOTO
JIBHDKCHHUSL.

AHaIU3 IpU TOMOIIH TIeIarora rpapuKoB 3aBUCUMOCTH ITyTH B CKOPOCTH OT BPEMCHHU.

HNuepuus, macca,
MJIOTHOCTH (4 1)

SIBnenue HMHEPLMH. 3axon uHepyuu.
Bzaumooeiicmeue men kax npuyuHa usMeHeHus
ckopocmu  osudxcenus men. Macca kaxk mepa
unepmnocmu mena. IlnotHocts BemecTBa. Cea3b
NIOMHOCMU C KOIUYECMEOM MOJIEKYIl 8 eOuHuye
00véMma eeugecmea.

Jemoncmpayuu

1. HaGmroneHue siBNeHUS] HHEPIUH.

2. Habnmronenue W3MEHEHHS CKOPOCTH IIpH

B3aUMOJECICTBUU TEIN.
3. CpaBHeHHE Macc 10 B3aUMOICHCTBUIO TEI.

OOBsiCHCHHE TIPH TIOMOIIM TEXHOJOTHYSCKOW KapThl M Telarora W IPOTHO3HPOBAaHHUE SIBICHHMA,
00yCJIOBJICHHBIX HHEPIHEH, HApUMeEp: YTO IPOUCXOAWUT IPU TOPMOXKECHHH WM PE3KOM MaHEBpE
aBTOMOOWIISA, TOYEeMYy HEBO3MOXKHO MTHOBEHHO MPEKPATUTH JBMIKCHHE Ha BEJIOCUIIE/IE HIIU CaMOKaTe
UT. A

HaGmonenne w 0a30BBI aHANM3 OMBITOB MOJ PYKOBOJCTBOM IEAArora, JIeMOHCTPHUPYIOIINX
U3MEHEHHE CKOPOCTH JIBUKEHUS Teja B pe3yJIbTaTe IeUCTBUS HA HETO APYrUX TeJl.

Pemenne TUMOBBIX pacyE€THBIX 3a7ad B 1—2 JEWCTBUS C OMOpPON HA ajlrOpuTM, MpEeABaAPUTEITHHO
pa300paHHBII COBMECTHO C TIEIArOTOM Ha OMpeeTICHHE MacChl Tela, ero 00bEMa 1 INIOTHOCTH.
Habmrogenne u 0a30BBI aHAJNKW3 OMBITOB TIOA PYKOBOJICTBOM II€[jarora, JEMOHCTPHPYIOIINX
3aBUCUMOCTb U3MEHEHUSI CKOPOCTH TeJla OT €r0 Macchl P B3auMoaencTBUM Tesl. M3MepeHune Macchbl
TeJa pa3IMIHBIMH CITIOCOOaMHU.

OmnpeneneHre COBMECTHO C TIEIarOroM IDIOTHOCTH TeJa B pe3ylIbTaTe N3MEPEHHs ero MacChl H 00BEMa.
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Cuna. Buael cna
(14 9)

Cuna KaK XapaKTePUCTHKA
B3aumojeiicTBus Ten. Cuina ynpyroctd W 3aKoH
T'yxa. HWsmepenue cunbl c nomowwbio
Ounamomempa. SIBJIGHUE TATOTEHUS W CHIA
Tsokectd. Cura msoicecmu Ha Opyeux niaHemax
(MC). Bec mena. Hegecomocmo. CnoxeHue cui,
HaIlpPaBJIECHHBIX o OIHOU pSAMOM.
PaBroneiicTBytomas cwin. Cuna mpenus. Tpenue
CKObICeHUs U mpeHue nokos. Tpenue 6 npupooe u
mexnuke (MC).

Hemoncmpayuu’
1. CnoxeHre CHJI, HaIpaBICHHBIX II0 OIHOM
IIPSIMOH.

Jlabopamopnvie pabomol u onvimol.

1. OnpezaeneHue MWIOTHOCTH TBEPAOTO TeJa.

2. OnBITH, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb
pacTsbkenust  (nedopmanuu) TPYKUHBL  OT
TPHIIOKEHHOHN CHIIBL.

3. OmBITBI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTH
CHJIBI TPEHHUS CKONBXEHHUs OT Beca Tena M
XapakTepa CONPHKACAIONINXCS TOBEPXHOCTEH.

W3yyeHne COBMECTHO C I1€1aroroM B3auMOJICHCTBHUS KaK MPUYNHBI U3MEHEHHUS] CKOPOCTH TeJla MIIH €ro
nedopMarim.

Omnmcanne Ha HaYaJIbHOM YPOBHE PEABHBIX CHTYalWil B3aMMOICHCTBHSA TEJl C IIOMOIIBIO0 MOJCTEH, B
KOTOPBIX BBOJUTCS IIOHATHE U N300pPaKEHNUE CHITBL.

W3yuenne moj pyKOBOJACTBOM NEJarora CHIBI YHNPYTOCTH, 3aBHCUMOCTH CHIIBI YIPYTOCTH OT
YIUTMHEHUS] pe3WHOBOTO MIHYPa WIIN IPYXKUHEI (C TIOCTPOCHHEM rpaduka).

AHanu3 ¢ onopou Ha AMJAKTUUYECKUI MaTepual Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTyaluH,
B KOTOPBIX HPOSIBISETCS ACHCTBUE CHIIBI YIPYTroCTH (YIPYrocTh Msida, KPOCCOBOK, BETOK JiepeBa
U Jp.).

AHanM3 ¢ ONopoi Ha AMAAKTUYECKMH MaTepHuaj 0] KOHTPOJIEM Ielarora CUTyalui, CBSI3aHHbBIX C
SIBJICHUEM TSTOTECHUSI.

[lonumanue ¢ omnopoll Ha CXeMbl NPH IOMOIIM IeAarora OpOMTaJbHOTO JBIDKCHUS IUIAHET C
HCTIONIF30BaHUEM SIBIICHUS TATOTEHUS U 3akoHa HHepuH (MC — acTpoHOMILS).

W3mepenne Beca Tena ¢ moMoIIb0 AnHaMoMeTpa. OOOCHOBAaHHE 3TOTO CHOCO0a M3MEPEHUS IOCIE
TIOBTOPEHUSI C TIEAAarOTOM.

HaOmonenue siBineHUs HEBECOMOCTH.

HaOmonenue 3a 3KCIIepUMEHTAIBHBIM TIOJIyYEHHEM MpaBHJIa CIOKCHMS CHJI, HANPABICHHBIX BIOJb
o1HOM npsimoit. Onpesienenye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
I/I3yqu1/Ie 04 pPYKOBOACTBOM Ii€garora CUJbl TPCHUA CKOJIBKECHUA U CUJIbI TPECHUS ITOKOS.
HccnenoBanue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHUsI OT Beca Tela
U CBOMCTB TPYILIUXCS IOBEPXHOCTEH.

bazoBblil aHanmM3 ¢ ONOpPOH Ha JAMIAKTHYECKUI MaTepHaj MoJl KOHTPOJIEM Melarora MmpakTHYeCKHX
CHTyaHHﬁ, B KOTOPBIX MTPOSABIACTCA [[el‘/’ICTBI/Ie CHUJIbI TPCHUSA, UCIIOJB3YIOTCA CHOCO6LI eé YMCHBIICHUSA
WK YBCIUYCHUSA (KaTaHI/Ie Ha JIbDKaX, KOHbKax, TOPMOKCHHUEC aBTOMO6I/IHH, HCIIOJIb30BAHUC
TTOIIIATHIKOB, TUIABAaHUE BOTHBIX KIUBOTHBIX U Ap.) (MC — Ounomorus).

Pemenre THUMOBBIX pacu€THBIX 3amad B 1—2 neicTBHSA C ONMOpPOH Ha alropuTM, NMPEIBapUTEIHLHO
pa3o0paHHBIIl COBMECTHO C IIE€ZaroroM C UCIIOIb30BaHNEM (OPMYJI UL pacdéTa CHIIbI TSHKECTH, CHIIBI
YIIPYTOCTH, CHJIBI TPEHHS.

Paznen 4. JlaBie

HHUe TBEPABIX TeJ, :KUAKOCTeH 1 ra3oB (21 4)

JlaByieHue.
Ilepenaua
aBJIEHHS
TBEPABIMU
TeJIAMH,
JKHIKOCTAMHU U
razamu (3 4)

Hasiennie. Cnocobwvl ymenvuieHUs: U y8eaudeHus
oaenenus. Jlasnenue 2aza. 3asucumocmeo
dasnenus 2aza om 06véma, memnepamypbol.
Ilepedaua oasrenus meépovimu menamu,
arcuokocmamu u eazamu. 3axon Iackans.
ITnesmamuueckue Mawunbol.

Jemoncmpayuu’®

1. 3aBUCHUMOCTD

TeMIepaTyphl.
2. Tlepenaua HaBiaCHHS KUIKOCTHIO U Ta30M.

JaBJICHUA rasa oT

AHanmm3 ¥ 00BACHCHHE C OTOPOI HA NUAAKTHICCKUN MaTepHai IMoJ KOHTPOJIEM Iearora OMBITOB U
MPAKTUIECKUX CUTYAIHH, B KOTOPBIX MPOSIBISCTCS CHJIA TABICHUS.

O0ocHOBaHHE C OITOPOH Ha TEXHOJIOTHIECCKYIO KapTy IPH IMOMOIIIH ITEeAarora Cioco00B YMEHBIICHUS U
YBEJIMYEHUS JIaBICHUS.

Wzyuenne 1oj pyKOBOJICTBOM II€Jarora 3aBUCHMOCTH JaBJIEHHS ra3a oT 00bEMa 1 TeMITepaTyphl.
W3ydenne mox pyKOBOACTBOM IIearora OCOOEHHOCTEH Iepenadyd [aBICHUS TBEPABIMU TelaMH,
KHUIKOCTAMHU U razamMu. OOOCHOBaHME PE3YNIbTAaTOB OMBITOB OCOOCHHOCTSAMH CTPOCHHUS BEIIECTBA B
TBEPIOM, JKUAKOM H ra3000pa3HOM COCTOSHISIX MPEATI0KEHHBIMU (OPMYITHPOBKAMHU.

Habmronenue 3a SKkcepuMEeHTaIBHBIM JOKa3aTeIbCTBOM 3akoHa [lackais.

Pewmienne TUMOBBIX pacu€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOW Ha alIrOpUTM, NPEIBAPUTEILHO
pa3o0paHHBIIl COBMECTHO C MEIaroroM Ha pacyér JaBJICHHs] TBEPJOTO Tela.
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JlaBieHue
KMIKOCTH (S 1)

3aBHCHMOCTD TABICHUS XHUAKOCTH OT TJIyOWHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyoul. ['uopaenuueckue Mexanuzmbl.

Htemoncmpayuu’

1. Coobmarommuecs: CoCyIpl.

2. l'mppaBamyeckmii mpecc.

HccnenoBanue ¢ Omopoil Ha TEXHOJOTHYECKYIO KapTy IOJ PyKOBOJICTBOM IIE€IAarora 3aBHCHMOCTH
JaBJICHUS XKUJKOCTH OT ITyOUHBI OTPYKEHUS U IIIOTHOCTH XHKOCTH.

Habmonenue n HavanpHOE MOHUMaHUE THAPOCTATHUECKOTO MTapajiokca Ha ocHOBe 3akoHa [lackans.
W3yuyeHne cOBMECTHO C IEJaroroM COOOIIAIOIINXCS COCY/I0B.

Pemenre TUMOBBIX pacu€THBIX 3ana4 B 1—2 NEHCTBHS C ONMOPON Ha alropuTM, MPEIBapUTEIHLHO
pa300paHHBIIl COBMECTHO C MEaroroM Ha pacyér JaBJICHHS )KUAKOCTH.

HabGmonenue 3a 00bsiCHEHHEM MPHUHIIMIIA JEHCTBHS THAPABIMYECKOTO Tpecca.

AHamu3 W OOBSCHEHHE C OINOpPOM Ha IUNAKTHUECKHH MaTepual TOoA KOHTPOJIEM Ielarora
MIPAaKTHYECKUX CUTYalMi, IEMOHCTPUPYIOIINX NPOSBICHUE AABICHUS KUIKOCTH U 3akoHa [lackans,
HaIpUMep IPOIECCOB B OPTraHU3Me Ipu TiTy0okoBogHOM HEIpstHUN (MC — Onomorus).

AtMmocdepHoe
nasJieHue (6 4)

Atmocdepa 3emin 1 atMocepHOe TaBICHHE.
Tpuuunsl cywecmeosanus 6030YuWHOU 000I0UKU

3emnu. Onvim Toppuuennu.  Hsmepenue
ammocpeprozo oasneHus. 3asucumocmu
ammocgheprnozo  0agnenuss om  8bICOMbl  HAO
yposnem  mops. Ilpubopvr  Ona  usmepenus
ammocgheprozo oasnenus.

Hemoncmpayuu’

1. [posBnenune neiicTBrs aTMOCHEPHOTO

JaBIICHNSI.

Habmronenue 3a SkcniepuMeHTaIBHBIM 00HApY)KEHHEM aTMOC(HEpPHOTO JaBICHHUS.

AHanu3 u 00BSCHEHHE C ONMOPOH Ha TUIAKTHIECKUI MaTepual Moj KOHTPOJEM II€arora ONbITOB U
MIPAaKTHYECKNUX CUTYaIMH, CBA3aHHBIX C AHCTBHEM aTMOC(HEPHOTO NABICHUS.

Habmonenue 3a 00bsSCHEHHEM CYIIECTBOBAHHSA aTMOC(ephl Ha 3eMIIe M HEKOTOPBIX IUIaHETaX MIIH e&
OTCYTCTBUSI Ha qpyrux miaHerax u Jlyne (MC — reorpadus, actpoHOMHUS).

bazoBoe mnoHMMaHHE NPUYMH HM3MEHEHUS IUIOTHOCTH aTtMoc(epbl C BBICOTOH W 3aBUCUMOCTHU
aTMOC(EPHOTO TABJICHUSA OT BBICOTHI.

Pemenne TUMOBBIX pacyE€THBIX 3a7a4d B 1—2 JEWCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa3o0paHHBIl COBMECTHO C MEJIAaroroM Ha pacyér aTMOC(EepHOro AaBICHHUSL.

W3yuenue nmoj pyKoBOJICTBOM IieJlarora ycTpoicTBa 6apoMeTpa-aHeponaa.
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HeilicTBue
“KHIKOCTH ¥ Ta3a
HA NOTpy:KXEHHOE
B HUX TeJ1o (7 4)

Heticmesue srcudxocmu u 2a3a Ha Nozpyscénnoe
6 Hux meino. BelTankuBaromas (apxumMenoBa) cuia.

3axon Apxumeoa. Inasanue mein.
Bozdyxonnasanue.

Htemoncmpayuu’

1. 3aBHCHMOCTh  BHITAJIKHBAIOIIEH CHIBI OT

o0béMa NOrpyXEHHOH wacTH Tena U

TJIOTHOCTHU KHUJIKOCTH.

2. PaBeHCTBO BBITAJIKHUBAIONICH CHIIBI BECY

BBITECHEHHOM >KUIKOCTH.

3. YcnoBue maBaHMA TeN: IUIABaHUE WM
NOTpy’)KeHHEe Tel B 3aBUCHUMOCTH  OT
COOTHOLLIEHUS TUNIOTHOCTEH TeJa U AKUAKOCTH.

Jabopamopnvie pabomut u onvimel.

1. UccnenoBanue 3aBUCMMOCTH Beca Tena B
Bo/ie OT 00BEMa MOTpYKEHHOU B JKUAKOCTH
YacTH TeNa.

2. OnpeneneHue  BBITAIKUBAIOLIEH  CHUIBI,
JEUCTBYIOIIEH Ha TeJo, IOrpyXEHHOE B
JKUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHBAIONIEH
CUJIbL, IEHCTBYIOILIEH Ha TEJIO B )KUJIKOCTH, OT
Macchl Tena.

4. OnbITEl, JEMOHCTPUPYIOUIME 3aBUCUMOCTD
BBITAJIKUBAIOIIECH CHJIBI, JAECWCTBYIOLIEH Ha
TEJO B )XHUIKOCTH, OT 00bEMA MOTPYKEHHON B
JKUAKOCTh YacTH Tejla U OT IUIOTHOCTH
JKUAKOCTH.

5. KoHcrpyupoBanue apeomMerpa W
KOHCTPYHPOBAaHHE JIOAKH U OINpeaeNeHne eé
rpy30M0IbEMHOCTH.

HabGmonenue 3a sKcrieprMeHTalIbHBIM OOHApYyKEeHUEeM JISHCTBUS )KUAKOCTHU U ra3a Ha IOrpyXEHHOE B
HUX TeJIO.

OmnpeneneHue ¢ onopoil Ha TEXHOJOTHUECKYIO KapTy BBITAJIKUBAIOIIEN CUIIBI, eICTBYIOIEH Ha T,
MOTPYKEHHOE B JKUAKOCTD.

Habmonenue 3a npoBeneHneM 1 00CyKJCHUE COBMECTHO C IEIaroroM OIBITOB, IEMOHCTPUPYOLIHX
3aBHCHUMOCTH BBITAIKHBAIOICH CHJIBI, IEHCTBYIOIICH HA TEJO B XXUIKOCTH, OT 00BEMA MOTPYKEHHOU
B JKUAKOCTb YaCTH TEJA U OT IJIOTHOCTHU KUJIKOCTH.

HccrenoBanne mox pyKOBOACTBOM IeIarora 3aBICHMOCTH Beca Tella B BOJIC OT 00BEMa IOTpyKEHHOM
B JKUAKOCTb YaCTHU TeJa.

Permrenne THNOBBIX pacd€THRIX 3afgad B 1—2 AEWCTBHSA C OMOPOW HA AITOPHUTM, MPEIBApUTEIHHO
pa3o0paHHBII COBMECTHO € TIEIar0OTOM Ha MPUMEHEHHE 3aK0OHa ApXUMe/a U yCIOBHS IIAaBAHHS TEl.
KoHucTpyupoBaHue npu nmomouy neaarora apeoMerpa nik KOHCTPYUpPOBaHUE JOAKU U OINPENEICHHE
€€ Ipy30I0abEMHOCTH.

Paznea 5.

PaGora u momHOCTH. JHeprus (12 u)

Pab6ora
M MOLIHOCThH
(ER )]

Mexannueckas pabota. MOImHOCT

HabnroneHne 3a 3KCIIEpUMEHTAIBHBIM OIPEAETICHHEM MEXaHWYECKOH paboThl CHIIBI TSDKECTH MpPH
MAJICHUN Tela W CHJIBI TPEHHUs IPH DPABHOMEPHOM IIEPEMEIICHHH Tejla 110 TOPU30HTAIBHOU
MIOBEPXHOCTH.

Habmonenue 3a nemoHcTpanueii pacuéra MOIIHOCTH, Pa3BUBAEMOH MPH TTOABEME T10 JIECTHUIIE.
Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEWCTBHS C ONOpPOW HAa AITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C I1e1aroroM Ha pacyéT MEXaHHYeCKOil padOThI 1 MOIITHOCTH.
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IIpocTthie
MeXaHU3MBI (5 4)

[IpocTeie MEXaHU3MBI: pBIdar, 6JI0K, HAKJIIOHHAS
INIOCKOCTb.  [Ipasuno  pasnogecus  pwluaza.
Ilpumenenue npasuna paeHogecus pwvluaea K
onoxy. «3onomoe npasuio» mexanuxu. KI1J1
NPOCTHIX MEXaHM3MOB. [IpocThle MeXaHH3MBI B
OBITY U TEXHUKE.

Hemoncmpavuu

1. [Tpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnsle pabomul u onvimol

1.0npenenenrie pabOTHl CHIBI TPEHUS IPU

paBHOMEPHOM JIBIDKEHUT Tena o
TOPHU30HTAIILHOH MOBEPXHOCTH.

2. UccnenoBaHue yCIIOBUI paBHOBECHSI pbluara.

3. Usmepenne KIIJI HakIOHHONH IJIOCKOCTH
(371eKTpOHHAS TEMOHCTPAIINS).

HauansHoe MOHMMaHNE BBIUTPHIIIA B CHJIE MPOCTHIX MEXaHU3MOB Ha IPUMEPE pbIuara, MoIBHKHOTO
1 HENOJABHKHOTO OJIOKOB, HAKJIOHHOW TJIOCKOCTH.

HccnenoBaHue COBMECTHO C MEAaroroM yCJIOBHsI paBHOBECHS pblyara.

OOHapy:keHHe I10]] pyKOBOJICTBOM IeJIarora ¢ Oropoi Ha AUJaKTHIECKHH MaTeprall CBOHCTB MIPOCTHIX
MEXaHM3MOB B PAa3JIMYHBIX HHCTPYMEHTaX U MPUCHOCOOJICHHUSX, HCIIONB3YEMBIX B OBITY U TEXHUKE, a
TaKKe B XKMBBIX opranusmax (MC — Guonorus).

Habmonenue 3a skcriepuMeHTaIbHBIM JJOKa3aTeJIbCTBOM PaBEHCTBA Pa0bOT PH MPHUMEHEHUH IPOCTHIX
MEXaHH3MOB.

Omnpenenenne nmox pykoBoacTBoM renarora K11/l HakIOHHOH TUTOCKOCTH.

Perrenne THNOBBIX pacd€THRIX 3afgad B 1—2 AEWCTBHSA C OMOPOW HA AITOPHUTM, MPEIBApUTEIHHO
pa300paHHBIIl COBMECTHO C IEAAaroroM Ha IPHMEHEHHE NpaBHiIa PAaBHOBECHS pbldara M Ha pacuér
KIII.

Mexanuveckast
Heprus (4 4)

Mexanuueckass SHeprust. Kunemuueckas u
nomenyuanvhas suepeust. Ilpeepawenue 00nozo
8U0A MeXanuueckol 3Hepauu 6 Opyeoll. 3aKOoH
COXpaHEHHMs] SHEPT'UU B MEXaHHUKE.

JlabopaTopHbie padoThbl H ONBITHI.

Habmonenune 3a 3KcIIepUMEHTAIBHBIM ONPEICICHUEM H3MEHEHUsI KHWHETHUECKOH W MOTCHIINATbHON
SHEPruy Tejla IPU €r0 CKaThIBAHUU 110 HAKIIOHHOMU IUIOCKOCTH.

DopMynHpPOBaHHE COBMECTHO C II€AaroroM HAa OCHOBE WCCIENOBAHMA 3aKOHA COXPaHEHUA
MEXaHUYECKOHU HEPTUU.

IIpencraBnenue npu NOMOILM NIEAATOra rpaHull IPUMEHUMOCTU 3aKOHA COXPAHEHUS YHEPIUMU.

1. Uzyuyenue 3aKOHa coxpaHeHus | PemieHue TUNMOBBIX pacy€THBIX 3a7ad B |—2 nelcTBUSA ¢ OMOPOI Ha aNropuTM, IpeABapUTEIHHO
MEeXaHUYeCKOM SHEeprun (anexkTpoHHas | pa3oOpaHHBIA COBMECTHO C IIEJArOrOM C HCIIOJIb30BAHIEM 3aKOHA COXPAHEHHS SHEPTHU.
JIEMOHCTPAIIHS).
Pe3epBHoe Bpems (3 1)
8 KJIACC (68 u)

TemaTnuecknii
0JIOK, TEMBbI

OcHoBHoOe cojiepkaHue

OcHOBHBIE BU/BI AeSITEJbHOCTH yUAIIMXCS
(Ha ypoBHe yueOHBIX el cTBHI)

Pa3gen 6. TennoBble siBjenus (28 4)
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Ctpoenne
M CBOiicTBa
BenlecTBa (7 1)

OcnosHyle nonodcenus MONEKYNAPHO-
KUHemu4eckoll meopuu CMpOeHUs 6euecmsd.
Macca u paszmepsr amomog u monexyn. Onvimol,
noomeepacoarouue OCHOBHble — NOJIONHCEHUS
MONEKYNAPHO-KUHEMUYECKOU Meopuu.

Mopemu TBEPIOTO, KUIKOTO W Ta3000pa3HOTO
cocTOsiHUM  BewectBa. Kpucmannuueckue —u
amoppuvie mena. ObvsicHeHUe CBOUCME 2a308,
orcuokocmen. U meEpovbix mel  HA  OCHOGe
NON0IACEHUL MONEKYTIAPHO-KUHEMUUECKOU MEOPUU.
CMauuBaHue u kanuiapuvle sAenenus. Tennosoe
pacuupenue u cocamue.

Hemoncmpayuu’

1. HabGnronenre 6pOoyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddys3uu.

3. Habnronenue  siBNeHUi

KaWUISIPHBIX SBICHHH.

4. HabnroneHre TEIIOBOTO paclIupeHust Tell.

5. M3smeHeHue naBiaeHUs ra3a IpU U3MEHEHUU

00BEMa 1 HaTpEeBaHUH HITH OXJIQXKICHHH.

Jabopamopnvie pabomut u onvimel.

1. OnpITBl IO OOHAPY)KEHUIO ACHCTBHS CHIJI

CMadYuBaHUA n

MOJIEKYJIIPHOTO MIPUTSDKEHAS (v
JIEKTPOHHAS IEMOHCTPALIHSA).

2. OmeITBl 1O  BHIPAIIMBAHUIO KPHUCTAJIOB
[IOBapEHHOM COJIM UJIU caxapa.

3.0mbITBl 1O  HAOJIOAEGHUIO  TEMJIOBOTO

pacuiMpeHusi Ta30B, JKUJAKOCTEH U TBEPIBIX
Tell

4. OmpenencHue NaBICHUS BO3AyXa B OamoHe
LIITpHUIA.

5. OnBITHI, J1€MOHCTPUPYIOLIHE 3aBHCUMOCTB
JaBICHUs] BO3IyXa OT ero o0béMa ®
HarpeBaHMs W OXJIKACHHS.

6. Ilposepka eunome3sol AUHEUHOU 3A8UCUMOCTIU

ONUHbL cmonouxa JcUOKoCmu 6
mepmomMempuyecKkoul mpyoxe om
memnepamypbi.

Habmonenue u MHTEpNpeTaIis COBMECTHO C IIE€AaroroM OMNbBITOB, CBUAETEIbCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHH BEIECTBA: OIBITHI C PACTBOPEHNUEM PA3IMYHBIX BEILECTB B BOJE.

Permenne THNOBBIX pacd€THRIX 3a1ad B 1—2 AEWCTBHS C OMOPOW HA AITOPHUTM, MPEIBApUTEIHHO
pa300paHHBIIl COBMECTHO C MIEIarOroM I10 OLCHUBAHMIO KOIMIECTBA ATOMOB MJIM MOJIEKYJI B CIUHHUIIE
00BéMa BelecTBa.

[IpencraBneHne mpy MOMOIIM Iearora OPOYHOBCKOTO IBYIKEHUS, SBICHUA ANGOY3UU U pasIHIni
MeXly HUIMH Ha OCHOBE TOJIOKEHUH MOJIEKYIIPHO-KMHETUIECKON TEOPHU CTPOEHUS BELIECTBA.
OObsicHeHHe TIPY TIOMOIIIN TeJlarora ¢ ONopoil Ha TUIAKTHYECKUI MaTeprail OCHOBHBIX Pa3fIMyMii B
CTPOGHUHU Tra30B, JKUAKOCTEH M TBEPABIX TEN C MCIOJB30BAaHUEM IIOJIOKEHHH MOJIEKYISIpHO-
KHHETHUYECKOH TEOPUU CTPOSHHS BEIIECTRA.

IIpoBeneHue noa pyKoBOJACTBOM II€Jjarora ONbITOB MO BBIPAIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM cosn
WM caxapa.

[IpoBeneHne COBMECTHO C MEAaroroM U 00bSICHEHUE U3 NPEJIOKESHHOTO TIEPEYHS BHIBO/IOB OIBITOB,
JEMOHCTPHUPYIOINUX KaIWUIAPHBIE SBICHUS U SIBIICHUE CMaUYUBaHMUs.

OOBsicHeHHE ¢ OTTOPOI Ha TEXHOJIIOTHYECKYIO KapTy IO/ PYKOBOJCTBOM II€1arora poJii KalUIIPHBIX
SIBIICHUH JJIS1 TIOCTYIUICHUS BOABI B opranu3M pacternit (MC — Onomorus).

Habmonenne onbpITOB 10 HAOIIOACHHIO TEIUIOBOTO PACIINPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEI.
OOBsicHEeHHE C ONIOPO Ha TEXHOJIOTHYECKYIO KapTy I10]] PyKOBOJCTBOM II€/1arora COXpaHeHns1 00bEMa
TBEPIBIX TEN, TEKyUECTH JKUIKOCTH (B TOM YHCIE, PA3HHULBI B TEKyUECTH [UIS PA3HBIX XKHUIKOCTEH),
JaBJICHUS rasa.

HabnroneHue 3a MpoBeACHUEM OIBITOB, IEMOHCTPUPYIOIUX 3aBUCUMOCTD JaBICHHS BO3/yXa OT €ro
00bEMa W HarpeBaHUss WIN OXJAXKACHHS, M UX OOBSCHEHHWE HAa OCHOBE aTOMHO-MOJIEKYJSIPHOTO
YUEHHSL.

AHanu3 NpHu HOMOIIM Tearora ¢ ONOpod Ha AMJAKTHYECKHM MaTepuan MPaKkTHYECKUX CUTYaIlui,
CBSI3aHHBIX CO CBOMCTBaMHU r'a30B, )KUAKOCTEH U TBEPABIX TEIl.
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TennoBble
npoueccsl (21 )

Temnepatrypa. Ceazb  memnepamypvl  co
CKOPOCMbIO MENI06020 OBUNCEHUS YACTUY.

BuyTpenusas sseprus. Cnocobvl usmeHeHus
BHYMpeHHell  dHepeuu: — menionepeoava U
cosepuienue pabomsi. Budwvl mennonepedauu:

Menionpo8OOHOCMb, KOHBEKYU, U3TYUeHUe.
KonnuectBo TEIUIOTHI. VY nenvHas

TeII0EMKOCTD BEIECTBA. Tenioodmen u meniogoe

pasHogecue. YpasHnenue mennogoco bananca.
Inasnenue u omeepoesanue KpUCMALIUYECKUX

eewecms.  YIenmbHas — TEIUIOTAa  IUIABICHUS.
Iapoobpasosanue u rondencayus. Hcnapenue
(MC). Kumnenne. VYnenbHas TEIIoTa

mapooOpa3oBaHus. 3asuUcUMOCb meMnepamypul

KUneuust om ammocgeprozo oaenenusl.
Brascrnocms 6030yxa.

OHeprus  TOIUIMBA.  YAETWbHas  TeIUioTa
CTOpaHMUsL.

Hpunyuner pabomvl mennogvix Osucamereil.
K1l menyioeozo
ogueamens. Tennosvie Osucamenu u 3awuma

oxpyaicaiougeti cpeovt (MC).

3akon coxpanenus u npespawenus dHepeuu 6
mennosvix npoyeccax (MC).

JMemoncmpayuu?®

1. ITpaBuna u3MepeHHs TEMIIEPaTyPhI.

2. Bujpl Temonepeaayu.

3. OxnaxkJieHue Npu COBEPIICHNH PaOOTHI.

4. HarpeBanue 1nipu COBEpUICHHH PaOOTHI
BHEIIHUMH CHUIIaMHU.

5. CpaBHEHHE  TEIJIOEMKOCTEH  pazIMYHBIX
BEIIIECTB.

6. HaOmroieHue KAmeHus.

7. HaGmoneHne TOCTOSHCTBA — TEMIIEPATYpHI

TPH JIaBJICHUH.
8. Mozenu TeTIOBBIX ABUTaTeeH.
Jlabopamopnsie padbomol u onvimol.

1. Ilposepka cunome3suvl 1uHeiHOU 3A8UCUMOCTU

ONuUHbI cmonbuxa JlcuoKocmu 6
mepmomMempuyecKkoul mpyoxe om
memnepamypeoi.

2.Hab6monenue HA3MEHEHHUs BHYTPEHHEH

OOocHOBaHHME N0 MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEaroroM HpaBHI H3MEpEHUs
TEeMIEPaTypBhI.

CpaBHEHHE PA3IMYHBIX CIIOCOOOB M3MEPEHHS U LKA TEMIIEPATYPhIL.

HaOmonenue 3a IpoBeAEHUEM OIBITOB, JEMOHCTPHPYIOIINX U3MEHEHNE BHYTPEHHEH SHEPTUH TElla B
pe3yrbTare TeIIonepeadn U paboThl BHEITHUX CHIL.

HaOmonenue 3a MpoBeJCHNEM OIBITOB, OOCY)KACHHE MPAKTUYECKUX CUTyalui, 1eMOHCTPUPYIOLIHX
Ppa3iIM4HbIE BUIBI TEMIONEPENAYH: TEIIONPOBOAHOCTD, KOHBEKIUIO, H3IyYEHHUE.

HccrnenoBanue ¢ omopoil Ha TEXHOJNOTMYECKYIO KapTy IIOA PYKOBOJICTBOM Iearora SBICHUS
TEII000MEeHa NPY CMEIIUBAaHUU XOJIOJHON U ropsiueil BOJbI.

HabnroneHue ycTaHOBIICHHSI TEIUIOBOI'O PAaBHOBECHUS MEX Y ropsiueit U XOJIOAHOH BOJIOM.
OmnpepeneHue Npy NOMOIIY NeAarora KOJIM4eCTBa TEIUIOTHI, MOIYYEHHOTO BOJIOH MPH TEINIO0OMEHE ¢
HarpeThiM MeTAJUINYECKUM IIMIIHHIPOM.

Omnpenenenue 1o TabIUNE YACTHHON TEINIOEMKOCTH BEIIECTBA.

Perenne THNOBBIX pacd€THRIX 3agad B 1—2 AEWCTBHSA C OMOPOW HA AITOPHUTM, MPEIBApUTEIHHO
pa3o0paHHBII COBMECTHO C IIENAaroroM, CBS3aHHBIX C BBIUMCICHHEM KOJIMYECTBA TEIUIOTHI H
TETIOEMKOCTH TIPH TETIIOOOMEHE.

AHanmu3 npu TOMOIIM MeJarora CUTyallMid MpaKTHYECKOTO HCIONb30BaHUS TEILUIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HANpHUMep B  MESIX  DHEProcOepekeHMs:  TEIUIOM3OJIALHSA,
JHEProcOeperaroIue KPBIIIH, TSPMOAKKYMYJISITOPHI | T. 1.

HabnroneHue sBieHUH HCIapeHUs U KOHACHCAIUH.

HabmnroneHue 3a nccieoBaHUEM Ipoliecca UCIapeHHsl Pa3InYHbIX JKUIAKOCTEH.

O6LHCHCHHC IO aJITOPUTMY COBMECTHO C I€Aarorom SIBIICHUM HUcape€Hus U KOHJACHCAlIUU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUECHHUSI.

HabGmonenue 1 00bsicHEHHE MTpoliecca KUIIEHHs], B TOM YHCJIE 3aBUCHMOCTH TeMIIEPaTyphl KUIICHUS OT
JABIICHUSL.

Ompenenenne no TabMIIe OTHOCUTEIBHOHN BIaXKHOCTH BO3-AyXa.

Habmonenue npouecca MmaBiIeHUs] KPHCTAIUIMYECKOTO BEIIECTBA, HAIIPUMED, JIb/A.

CpaBHeHHE MO IJIaHY MPH MNOMOIIM IE€Aarora MPOLECCOB IUIABICHHUA KPHCTANIMUECKUX Tell
1 pa3MsTYeHHs IPH HarpeBaHWM aMOP(HBIX TeIl.

Omnpenenenue 1o TabyUIe YASTHHON TEIUIOTHI TUIABJICHUS JIb/A.

OOBscHEHHE 10 CXeMe TOociIe 00CYXKJICHHS C MearoroM SBJICHUH IUIaBIeHUS U KPUCTAIM3AalUN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYCHHUSI.

Pemenune TUMOBBIX pacyE€THBIX 3a1a4 B 1—2 JEWCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa306paHH1,1171 COBMECTHO C II€JIarorom, CBA3aHHBIX C BBIYUCIICHUEM KOJIMYECTBA TEIJIOTHI B MIPOIIECCaxX
TeIIonepeaaun Mpu IIaBJICHUU U KpUCTAJJIM3allUU, UCITAPCHUN U KOHIACHCAIIUH.

AHanmu3 npy MOMOLIM MeAarora ¢ ONOpoW Ha AMJAKTHMYECKHH MaTepuall CUTyalHil MpaKkTHYECKOro
NPUMEHEHUs SIBICHUN IUIABICHUS M KPUCTAUIM3alMM, HaNpUMep, MOIYYEHHE CBEPXUUCTBIX
MaTepuaoB, CoJeBas Ipesika u JIp.

AHanu3 npu MOMOIIM Hejarora padoTsl U 00BSICHEHHE IPUHIUIIA JEHCTBHS TETUIOBOTO JBUIATEIIs.
Brruncnenue koauuecTBa TEIUIOTHI, BBIACISIOIIErOCs NPU CTOPAaHUM PAa3IMYHBIX BHJOB TOILINBA, U
KII[ nBurarens.

OO6cyXIeHne COBMECTHO C IEJaroroM 3KOJOTMYECKHX IMOCIEICTBHHA HCIIONB30BAHMS JIBUTATENEH
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SHEPI'HH TEja B PE3yJIbTAaTe TEIUIONEepeaayn U
PpabOTHI BHEIITHHUX CHIL.

3. UccnenoBanue siBIEHHS TEIUIOOOMEHA IpH
CMEIIIMBAHUH XOJIOJHOW U TOPsTICH BOJIBI.

4. Onpeoenenue KoJuyecmea meniomsol,
NOJYYEHHO20 000U NpuU Menioobmene ¢
Hazpemvlm Memaiiudeckum YuiuHOPoM.

5. HccnenoBanue npouecca HCIapeHus.

6. OnpeneneHre OTHOCUTEIBHON BIAKHOCTH
BO3/yXa.

7. Onpedenenue yoenvHol meniomsl NiaeieHus
ab0da.

BHYTPEHHET0 CTOPaHHUs, TEIUIOBBIX U Tuapo3aekTpocTanuuil (MC — 3Konorus, Xumus).

Paznes 7. DiekTpuyeckue U MAarHUTHbIE siBjieHust (37 4)

DileKTpuYecKHe
3apsiabl.
3apsiKeHHbIE
TeJia U UX
B3aHUMOJeHCTBHE
7w

Onexmpusayus men. J|Ba poja dNEKTPHYECKUX
3apsA0B. BzaummoneicTBuEe 3apsyKEHHBIX — Tell.
3axon Kynona (3asucumocmso cuvl
83AUMOOCUCMEUSL 3APAICEHHBIX Mel ON BETUYUHD
3apsA008 U paccmosanUs MexHcoy meiamu,).

Onektpudueckoe  mone.  Hanpascénnocme
anekmpuyeckoeo noaa. Ilpunyun cynepnosuyuu
NEeKMpUYecKux nouetl (Ha KauecmeeHHOM YPOsHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnwiii NIeKMpUYecKull 3aps0.
Cmpoenue amoma. TIpOBOTHUKN U AMIIIEKTPHKH.
3aKOH COXpaHEeHHUs FJIEKTPUUECKOro 3apsiia.

Hemoncmpayuu’

1. DnekTpuzanus Teu.

2./Iea poma INEKTPUYSCKUX 3apsigoB U

B3aUMO/ICHCTBUE 3aPSKEHHBIX TEJl.

3. YCTpOoHCTBO U JeiicTBHE 3JIEKTPOCKOIA.

4. DnexTpocTaTHYecKasi HHIYKLHUS.

5. 3aKOH COXPaHEHHS IIEKTPUIECKHUX 3apsiJIOB.

Jlabopamopnsie pabomol u onvimol.

1. OnBITEI IO HAOMIOJACHUIO DJIEKTPU3ALNU TN

WHAYKIUEH U IPU CONPUKOCHOBCHHUH.

HabmnroneHue 3a poBeAGHUEM OIBITOB IO AJICKTPU3AIIUH TN IPU CONPUKOCHOBEHUH U MHIYKIIUEH.
HaGmonenue u o0bSCHEHUE € OMOPOW HA JUJAKTUYECKUH MaTepuaj B3auMOJCHCTBUS OTHOMMEHHO
U PA3HOUMEHHO 3apsSKEHHBIX TElL.

OObsicCHEeHHE MTPY TIOMOILY Te/Iarora NpUHIKNa AeHCTBUS 3JIEKTPOCKOTIA.

OOBsicHEeHHE COBMECTHO C II€ZaroroM SIBICHWH SJEKTpPH3allMH IIPU CONPUKOCHOBEHHH TENl H
HHAYKIUEN ¢ HCIOIB30BAHUEM 3HAHUN O HOCUTENSX SIEKTPUUECKHX 3apsAA0B B BELIECTBE.
PacriosHaBanne u OOBACHEHHE II0 CXEME COBMECTHO C TIE€AaroroM SBJICHUH 3NEKTPU3ALNU
B MOBCEJHEBHOM KHU3HH.

Habmonenue u 00bsICHEHHE C OTTOPOil Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, MINTIOCTPUPYIOLIUX 3aKOH
COXPaHEHHUS DJIEKTPUUECKOTO 3apsaa.

HabmnrogeHne onpITOB O MOJSIUPOBAHUIO CHIIOBBIX JIMHUH 3JIEKTPUIECKOTO MOJIS.

HccnenoBanue noja pyKoBOACTBOM II€Jarora ACHCTBHs 3JIEKTPUYECKOIO IO HA IPOBOJHHUKU U
JUDJIEKTPUKU
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IMocTossHHBIH
3JIEKTPUYECKUH
ToK (17 4)

OnexTpudeckuil Tok. Yenosua cyuwjecmeosanus
9NeKmpuyecko2o moxa. VICTOUHUKH TTOCTOSIHHOTO
TOKa. JIeHCTBHS JEKTPHUUECKOTO TOKa (TEIIOBOE,
XUMHYECKOe, MAarHUTHOR). JieKmpuueckuil mox
8 AHCUOKOCIAX U 2a3AX.

Pabota M MOIIHOCTH 3IEKTPUYECKOTO TOKA.
3akon [icoyna—/lenya. Dnekmpuueckue yenu u
nompeoumenu 31eKmMpU4eckol dHepeul 8 ovimy.
OnexTpuueckas 1ens. Cuna Toka. DNeKTpHIecKoe
HanpsokeHue.  ConpoTHBIIEHHE — IPOBOJHHUKA.
Yoenvnoe conpomusnenue sewjecmea. 3akon Oma

Uil ydacTka uenu. [locienoBarenbHoe U
napajuieJibHoe COCIMHEHUE MPOBO/IHUKOB.
Kopomxoe 3amvixanue.

JMemoncmpayuu’®

1. IIpOBOAHUKY U AUIIEKTPHUKH.

2. MopaenupoBaHue CHJIOBBIX JIMHUHT

3MEKTPUUYECKOTO OIS,

. cTOUYHMKHN TOCTOSIHHOTO TOKa.

. JleficTBUS 3JIEKTPUUECKOIO TOKA.

. DNEKTPUYECKUI TOK B KHUIKOCTH.

. T'a30BbIii pa3psa.

. I3smepenne cuipl TOKa aMIIepMeTpoOM.

. I3ameperne »IIEKTPUYECKOTO  HANPSHKCHUS

BOJIBTMETPOM.

9. PeocraT 1 Mara3uH CONPOTUBICHUIL.

Jlabopamopnsie pabomol u onvimol.

1. HccnenoBanue AEUCTBHS DIEKTPUUECKOTO
MOJISl HA TIPOBOJHUKU U TUDJICKTPUKH.

2. COopka u ipoBepKa padOThI ANEKTPUIECKON
[ETH TOCTOSTHHOTO TOKA.

3. H3MepeHune u peryInpOBaHUE CHIIBI TOKA.

H3mepeHne u perynupoBaHUe HATIPSIKCHUS.

5. Hccnedosanue 3agucumocmu Ccuibl MOKd,
uoyuezo yepes pesucmop, om
CONPOMUBIIEHUS. PE3UCTOPA U HANPSICEHUS.

6. Onwvimvi, demoncmpupyiowue 3a8UcUMOCb
9NEKMPUYECKO20 conpomuenenus
nPOBOOHUKA Om €20 OJUHbL, NIoWaou
NONepPeyHo20 ceyeHus u Mamepuad.

7. Ilposepka npasuia crodxiceHus HanpaiceHul
npu NoCne008amenbHOM COEOUHEHUU O8YX

o0 3 ON DN AW

>

HabnroneHue pasivyHBIX BHIOB JICHCTBUS JJICKTPUYECKOTO TOKA M OOHApY)KEHUE COBMECTHO C
[I€aroroM 3THUX BUJIOB ACHCTBUS B IOBCEAHEBHON KU3HHU.

COopka 1o cxeme M HCIBITAaHHE IO KOHTPOJIEM IIe/1arora JIEKTPUIECKOH eI ITIOCTOSIHHOTO TOKA.
Habmronenue 3a eMOHCTpanyeil H3MEPEHHS CIITBI TOKA aMIIEPMETPOM.

Habmronenne 3a neMoHCTpanuei H3MEepPeHHs IEKTPUISCKOTO HAPSHKCHUS BOIIBTMETPOM.
[IpoBenenne u OOBSICHEHWE IMPH TOMOIIM YYHTENs OIBITOB, JICMOHCTPHUPYIOUINX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAM IONEPEYHOrO0 CEYEHUs U
Marepuaia.

HaGmronenue 3a neMoHCTpalyeil uccieqoBaHUsl 3aBUCUMOCTH CHJIBI TOKa, MPOTEKAIOIIEro uepes
PpE3UCTOp, OT CONMPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.

bazoBrie mpencTaBieHus 0 MpaBUiIax CIOXKEHUS HAMPsDKEHUN MPU MOCNIEOBATEILHOM COEIMHEHUU
JIBYX pPE3UCTOPOB.

bazoBsie npeacTaBieHus o MpaBuiax AJisl CUIbI TOKA MPH MapajljieIbHOM COSAMHEHUN PE3UCTOPOB.
HabmrogeHne nmeMOHCTpamuy Iefarora O CHTYalusX IIOCICIOBATENEHOTO W MapajuIeIbHOTO
COEIMHEHUS IPOBOJIHUKOB B JOMALIHUX AJIEKTPUUYECKUX CETSIX.

Pemenne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 HEWCTBUS C ONOPON Ha alrOPUTM, NpPEABAPUTENHHO
pa3o0paHHBIE COBMECTHO C MENAroroM ¢ HCIOJBh30BaHHEM 3akoHa Oma W dopmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBICHUS MpPU IOCIEJOBATEIbHOM U  MAapajUIeIbHOM  COEIWHEHUU
MIPOBOJHHUKOB.

OmnpeneneHue ¢ ONOPOH HAa TEXHOJOTMYECKYIO KapTy IOJA pPYKOBOJCTBOM IieJarora paOoThl
3JIEKTPUYECKOr0 TOKA, IIPOTEKAOLIETO YEPE3 PE3UCTOP.

OmnpeneneHue ¢ OMOpoil Ha TEXHOIOTHYECKYIO KapTy IO PYKOBOJICTBOM II€Aarora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIICIIIEMOU Ha PE3UCTOPE.
HabmnroneHue 3a nccieoBaHHEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HalpsKeHUS Ha Heil.
Omnpenenenye ¢ oNOpor Ha TEXHOJOTMYECKYIO KapTy o pykoBoacTBoM nenarora KI1J] narpeBarensi.
Habmronenue 3a ncciregoBanreM mpeoOpa3oBaHust SHEPTHU TIPH MOIBEME TPy3a AMEKTPOIBUTATEIICM.
OOBsiCHEHHE TIOCTIE pacCyXISHHS C IEJaroroM M COCTaBJICHHE IDIaHA-KOHCIIEKTa YCTPOWCTBA U
TIPUHITUITA AEUCTBUS TOMAIIHUX AJIEKTPOHATPEBATEILHBIX IPHOOPOB.

OO0BsicCHEHHE TIOCIIE PACCYKACHUS C TIEIarOrOM M COCTaBJICHHUE TIaHA-KOHCIIEKTa MIPUIHH KOPOTKOTO
3aMBbIKaHMA U OIPUHLKIA IEHCTBUSA IJIABKUX NPEIOXPAHUTENEH.

Pemenune TUMOBBIX pacyE€THBIX 3a1a4 B 1—2 JEWCTBUS C OMOPON HA ajlrOpUTM, MPEABAPUTEITHHO
Ppa300paHHBIi COBMECTHO C TEIaroroM ¢ HCIoJb30BaHueM 3akona Jxoyns—JIeHia.

HaGmroneHre BO3HUKHOBEHUS AJIEKTPUUECKOTO TOKA B KUIKOCTH.
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Dpe3ucmopos.

8. Ilposepxa npasuna O0ns cuinvl moxa npu
napaniensHoM cOeOuHeHUl pe3ucmopos.

9. OmpenencHue pabOTBl  ICKTPUUECKOTO
TOKa, HAYILETO Yepe3 Pe3nCTop.

10. OnpeneneHre MOLIHOCTH 3JIEKTPHUECKOTO
TOKa, BBIJICJIIEMO Ha pe3nucTope.

11.UccnenoBanne 3aBHCHMOCTH CHJIBI TOKa,
UIYIIET0 Yepe3 JaMIOUYKy, OT HaNpsDKCHUS
Ha HeMl.

12. Onpeoenenue KIIJ] nacpesamens.
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MarnuTHble
siBjieHus (6 4)

IlocTossHaBIe MarauTEL. B3anmoaencTue
MMOCTOSIHHBIX MaruuToB. Macnummnoe nose.
Maenumnoe none 3emau u e2o 3navenue o
arcuznu Ha 3emne. Onvim Opcmeda. Maenumnoe
noze anekmpuiecxkozo moka. Ilpumenenue
2NIeKMPOMazHUmMos 8 mexnuke. /leticmsue
MAZHUMHO20 NOJISL HA NPOBOOHUK C TMOKOM.
Dnexmpoosuzamens NOCMOSIHHO20 MOKA.
Hcnonvzoeanue snexmpodsueameneti 6
MeXHUYEeCKUX yCmpoucmeax u Ha mparcnopme.
JMemoncmpayuu?®
1. B3anMoielicTBHE MOCTOSHHBIX MAIHUTOB.
2. MogenupoBaHue HEBO3MOXXHOCTH
pazieNieHus MoJIF0COB MarHmTa.
3. MonenupoBaHue MAarHUTHBIX nosei
IMOCTOSSHHBIX MAarHHUTOB.
4. OmbIT Dpcrena.
5. MarauTHoOE€ 1oJie ToKa. DJIEKTPOMAarHuT.
6. JleiicTBrEe MarHUTHOIO TOJISI HA POBOJIHUK C
TOKOM.
7. DNeKTpoABUTaTENh TTOCTOSIHHOTO TOKA.
Jlabopamopnvie pabomol u onvimol.

1.  HccrnemoBanue MAarHUTHOI'O
B3aMMOJCHCTBHUS MMOCTOSIHHBIX MarHUTOB.

2. VI3ydeHue MarHMTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB TP UX OOBETMHEHUH U PA3/IEIICHUH.
3. Uccnenosanue JIEUCTBUS
ANEKTPHYECKOTO TOKA Ha MATHUTHYIO CTPEIKY.
4. OnblThl, JIEMOHCTPUPYIOLINE

3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBHS KaTyIIKH C
TOKOM M MarHuTa OT CHJIbl TOKa U HalpaBJIeHUS
TOKa B KaTyIlKe.

5.  HW3yueHue neicTBUS MarHUTHOTO MOJIS HAa
IIPOBOJHUK C TOKOM.

6.  Koncmpyupoeanue u usyuenue pabomoi
anexmpoosuzamens.

7.  Wsmepenue KIIJ[ snexTpoaBurareiabHOU
YCTaHOBKH.

HccnenoBanue 1o pyKOBOJICTBOM I€arora MarHUTHOTO B3aMMOJICHCTBHSI IIOCTOSTHHBIX MAarHUTOB.
M3yueHne ¢ omopoi Ha TEXHOJIOTHYECKYIO KapTy IMOJ PYKOBOACTBOM IeJarora MarHUTHOTO TIOJIS
MTOCTOSTHHBIX MarHUTOB IIPH NX OOBETMHEHNH U Pa3/ICIICHUH.

Ha6nronenue 3a npoBeZieHHEM OMBITOB MO BU3YaIU3AIMH MOJISI TOCTOSIHHBIX MAarHUTOB.

W3yuenne noa pykoBOACTBOM IeAarora siBJCHUsI HAMarHUUUBaHUs BELECTBA.

HccnenoBanue COBMECTHO € MIEAATOTOM JIEHCTBUS 3JIEKTPUUECKOI0 TOKA HA MAarHUTHYIO CTPETIKY.
HabGnronenve 3a mpoBei€HUEM OIBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTb CUJIbI B3aUMOJIECHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CUJIbl M HaNpaBJI€HUS TOKa B KAaTYIIIKe.

AHanu3 Mpu TMOMOIIM MeJarora CUTyallud NPaKTUYECKOrO MPUMEHEHUs 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHHYECKHUX YCTPOUCTBAX, IIPOMBIIUICHHOCTH, MEIUIIITHE).

Wzydenue ¢ omopoii Ha TEXHOJIOTHYECKYTO KapTy IOl PyKOBOACTBOM IIelarora IeHCTBHUS MATHUTHOTO
TIOJIS] Ha TIPOBOJHUK C TOKOM.

N3yuenue ¢ onopoii Ha TUAAKTUYECKUI MaTepuan AEUCTBUS SJIEKTPOABUTATENS.

M3mepenue comectHo ¢ negarorom KIIJI anexTpoaBurareabHON yCTaHOBKHU.

BazoBbie mpeacTaBieHUS O Pa3MYHBIX MPUMEHEHHAX AJICKTPOABHUraTeNed (TpaHCIIOPT, OBITOBBIC
yCTpOiCcTBa U Ap.).

DJIEKTPOMATHHUT
Hasi HHIYKIHS

Onvimul Dapades. Henenue
anexmpomachumnou unoykyuu. Ilpasuno Jlenya.

HpOBC,HeHI/IC COBMCCTHO C Im€aaroroM OIIbITOB IIO HCCICOOBAHHIO SBJICHHUA BHCKTpOMaFHI/ITHOﬁ
WHAYKOWUU: UCCICAOBAHNUE H3MECHEHHH 3HAYCHUS U HanpaBJICHUSA UHAYKIIMOHHOI'O TOKa
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Onexmpozenepamop. Cnocobul noayuenus
9NeKmpuyeckol dHepeuu. INEKTPOCTAHIMU Ha
BO300HOBISIEMBIX HCTOUYHHKAX YHEPTHU.
JMemoncmpayuu?®
1. UccnenoBanue siBIEHHS 3JIEKTPOMArHUTHOM
WHITYKIUH.
2. OnbiTer @apanes.
3. 3aBHCUMOCTh HANPaBICHUS HWHIYKIHOHHOTO
TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHUSL.
4. DnexTporeHepaTop MOCTOSHHOTO TOKA.
Jabopamopnvie pabomut u onvimel.
1.OmpITBl O HCCIEIOBAaHUIO  SIBJICHHSA
9JIEKTPOMArHUTHON MHIYKIMH: UCCIIEJOBAaHNE
W3MEHEHUMN 3HAUYCHU )41 HampaBJICHUA
MHAYKIOUOHHOT'O TOKaA.

Pe3epBHoe Bpems (3 u)

9 KJIACC (102 u)
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TemaTuveckuii OcHOBHOe cofiep:KaHue OcHOBHBbIE BU/IbI /IESIT€ILHOCTH YYALMXCS
0J10K, TeMa (Ha ypoBHe y4eOHBIX J1eiicTBHUil)
Pa3znen 8. Mexanndeckue siBjieHust (40 1)
MexaHu4eckoe Mexanmdeckoe [BWKEeHHE. MarepuanbHas | AHaIH3 ¢ IOMOIIBIO IeAarora U 00CYXIeHHE Pa3IYHBIX IIPUMEPOB MEXaHUIECKOTO JIBIKEHIS.
JBHKEHHE touka. Cucrema orcuéra. OtHOCHTENBHOCTH | OOCYXIEHHE COBMECTHO C IIEaroroM IrpaHUIl IPUMEHIMOCTH MOJENN «MaTepHaIbHAas TOUKaY.
H CNOCO0BI ero MEXaHHYeCKOoro  JBIKEHHsA. PaBHOMepHoe | OmmcaHuWe Imocie OOCYXIEHHS C IeJaroroM MEXaHHYeCKOTO JABIKCHHS Pa3IMYHBIMH CIIOCOOaMuU
onucanus (10 y) | mpsAMonmHelHOEe aBMXKeHHE. Hepasnomepnoe | (ypaBHEHHE, TaOnuNa, rpaduk).
npamonuHetinoe  osudicenue.  CpemHsis  u | AHanM3 TOJA PYKOBOJACTBOM TMEJarora SKU3HEHHBIX CHUTyallMi, B KOTOPBIX MPOSBISETCS
MZHOBEHHAs. cKopocmb mena npu | OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBUKEHHUSI.
HEPAGHOMEPHOM OBUICEHUU. HaGnronenre MexaHn4ecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHeHUE yTel U TPACKTOPHUI ABIKEHUS C OMIOPON HA TEXHOJIOTHUYECKYIO KapTy MO PyKOBOJCTBOM
npAMOaUHelHoe ogudicenue. CBoOo/HOE | Temarora OJHOTO U TOT'O K€ Teja OTHOCUTEIILHO PA3HBIX TEJ OTCUETA.

nageune. Onvimot I anunes.
Pasnomepnoe osudicenue no OKpys’CHOCHU.
Ilepuoo u wacmoma obpawenus. Jluneunas u
yenosas  ckopocmu. Llenmpocmpemumensvhoe
ycKopenue.
Hemoncmpauyuu
1. HabmoneHne MeXaHHYECKOTO BHIKCHUS
TeJIa OTHOCUTEIBHO PAa3HBIX TEJN OTCUETA.

2. CpaBHeHME ITyTEH U TPACKTOPUM JBUKEHUS
OIHOTO M TOTO € TeJNa OTHOCHTEJIHHO
Pa3HbIX TeJ OTCUETA.

3. U3MepeHue  CKOPOCTH H  YCKOpPEHHUS
HpﬂMOHI/IHCﬁHOFO JBWXKCHUA.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JBHIKCHHS.

5. Habnronenwne JIBHOKCHHS Tena o
OKPY)KHOCTH.

6. HaOmofieHue  MEXaHUYECKUX  SIBJICHUH,
MPOMCXO[AIIUX B CHCTeMe  OTcuéra
«Tenexxka» mpu e€ pPaBHOMEPHOM U
YCKOPEHHOM  JIBIDKCHHH  OTHOCHUTEJIBHO

KabuHeTa Qu3nKH.

Jabopamopnvie pabomol u onvimel.

1. Koncmpyuposanue mpakxma 015 paseoua u
danvHelue20 PaBHOMEPHO20  OBUICEHUS.
WapuKa uu meuexcKu.

2. Onpenenenue cpenHei
CKOJIBXKEHHS Opycka Wi

CKOPOCTH
JABHKCHUS

AHanmm3 ¢ TIOMOMIBIO Tefarora TekcTa ["amiies 00 OTHOCHTENBHOCTH IBHKCHUST; BBITOTHEHHE 3aJaHUH
IO TEKCTY (CMBICTIOBOE UTCHUE).

[pocTeiimue BEMHICICHAS TI0 00pa3Ily CpeqHel CKOPOCTH CKOJIBKEHHUS OpyCKa HITH IBHKCHHUS IapHKa
110 HAKJIOHHOW IJIOCKOCTH.

AnHanmu3 1 00CyXKICHHE C OMMOPOH Ha TEXHOJIOTHUYECKYIO KapTy IO PYKOBOJICTBOM IeIarora crocoooB
TPUOIMKEHHOTO OTIPEIIICHUS] MTHOBEHHOH CKOPOCTH.

OmnpenesneHue mocie paccykISHHs C IeJaroroM 1o cXeMe CKOPOCTH PAaBHOMEPHOTO ABIKEHHUS (IIapHKa
B XKHIKOCTHU, MOJICITH DJICKTPUYCCKOTO aBTOMOOMJIS U T. II.).

Omnpenenenre COBMECTHO C MENAroroM IyTH, MPOWIEHHOTO 3a JaHHBIA MPOMEXYTOK BPEMEHH, H
CKOPOCTH TeJa Mo rpauKy 3aBUCUMOCTH IIyTH PABHOMEPHOTO JBH)XCHUS OT BPEMCHHU.
HavanbHpie mpenctaBieHwe O MPUHIUNAX JEHCTBUS NPUOOPOB, H3MEPSIOMIUX
(cimIOMeTpOB).

[pocteiimue BBUUCIECHUS O 00pa3ly MyTH M CKOPOCTH TPH PAaBHOYCKOPEHHOM MPSIMOJIHHEHHOM
JBUKEHHUH TeNa.

OmnpeneneHre COBMECTHO C MIEAAaroroM MpOHIEHHOTO IMyTH M YCKOPEHUs IBIKEHUS Tella 10 TpaduKy
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O NPSMOJIMHEHHOTO IBUKEHUS Tela OT BPEMEHHU.
Omnpenenenue ¢ MOMOIIBIO NIearora yCKOpeHus Teia Ipyu paBHOYCKOPEHHOM JABMXKEHUHU 110 HAKIIOHHOM
IJIOCKOCTH.

W3mepeHne mo cxeme MOCiIe PAcCyX AEHHUs C TeJaroroM Meproja W 4acTOThl OOpalieHus Tena Io
OKPY>KHOCTH.

Onpenenenne HaXOXACHUS TOJ] PYKOBOJACTBOM Tielarora CKOPOCTH PaBHOMEPHOTO ABMXKECHHUS Teja
110 OKPY’KHOCTH.

Pemenne TUTIOBBIX PAacu€THBIX 3a7ad B |—2 AEWCTBHS C OMOPOW HAa aJrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIA COBMECTHO C IIEJaroroM Ha OIpeJeNicHHe KHHEMAaTHYECKHX XapaKTePHCTUK
MEXaHUUYECKOT0 JABM)KEHUS Pa3IMYHbIX BUIOB.

PacniosHaBanue u mpuOMIKEHHOE OMMMCAHKE IO 00pasIly Mociie 00CYKACHHUS C MEIaroroM pa3iIudHbIX
BHJIOB MEXaHHUYECKOTO JBI)KCHHUS B IPHUPOJE M TEXHUKE (Ha MpHUMEpax CBOOOJHO MAaJarolIuX Tell,
JIBYDKEHUSI )KUBOTHBIX, HEOSCHBIX TEJl, TPAHCIIOPTHBIX CPEACTB U JIp. ).

CKOPOCTh
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IIapHKa 110 HAKJIOHHOH MIIOCKOCTH.

3. Onpenenenue  yCKOpeHUs  Tela  Ipu
PaBHOYCKOPEHHOM JIBHKCHUH o
HaKJIOHHOH IJIOCKOCTH.

4. UccnenoBanue 3aBUCHMOCTH IYTH  OT
BpPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH
0e3 HaYaJbHOW CKOPOCTH.

5. Ilposepka 2UNomeswi: ecau npu
PABHOYCKOPEHHOM ogudsceHUU oe3
HAY4anibHOU CKOPOCMU RYMU OMHOCAMCS KaK
pAo HeYémHbIX yucer, mo
coomsemcmeyroujue NPOMENCYMKU
6pemMeHU 0OUHAKOGbI.

B3aumoneiicrBue
Tes (20 v)

IlepBelii 3axkoH Hprorona. Bropoil 3axkoH
Herotona. Tperuit 3akon HbtoTona. Ilpunyun
Ccynepnosuyuy CUI.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNIA MPEeHUsI CKObICEHUS, CULAd MPeHUs NOKOS,
opyaue 8U0bl MpeHUs.

Cuma TsKecTH ®  3aKOH  BCEMHPHOTO
TATOTEHHS. YCKOPEHUE CBOOOAHOTO TaJCHUS.
Jleuscenue nnawem eoxpye Coanya (MC).
Ilepsas kocmuyeckasn ckopocms. Hesecomocmo
u nepezpysKu.

PaBHoBecue MaTepHUaIbHOU TOYKHU.
Abcomomno  meépdoe  meno. Pasnosecue
meépoozo  mena ¢  3AKPENIEHHOU  OCbIO
spawenusi. MOMEHT CUITBL. [Jenmp msoicecmu.

Hemoncmpauyuu

1. 3aBUCHMOCTDh yCKOpEHHUsSI Tella OT MacChl

TeJla U JEHCTBYIOLIEH HAa HETO CHUJIBI.
2. Habmonenne paBeHCTBa CHUII
B3aMMOJICHCTBHH TEIl.

3. 3MeHeHne Beca Telna TPH YCKOPEHHOM
JIBIDKCHIH.

JlaGopaTopHblie paGoThl U ONBITHI.

1. UccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHUS

pu

CKOJIB2)KCHHUA oT CHJIBI HOpMaJIbHOI'O
JIaBJICHHSL.
2. Ompenenenne  Kod(h(UIMEHTA  TPEHHUSA
CKOJIB)KCHHU.

HabGmonenue n o0cyx/ieHuE COBMECTHO C MENaroroM OMBITOB C JABM)KCHHEM Teja MPU yMEHbIIEHUH
BIIMSIHUS APYTUX TEN, NPENSATCTBYIOIUX JBUKEHHUIO.

AHanu3 MO CXeMe€ MOCE PacCyKIEHHs ¢ NEeAaroroM Tekcra lamwies ¢ OMUMCAaHUEM MBICIEHHOTO
9KCIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH HHEPIMH; BEITIOJTHEHHUE 3aJaHUil 10 TEKCTY (CMBICIOBOE
YTCHHE).

O6cyxaeHne moj pyKOBOACTBOM TIeJarora BO3MOXXHOCTH BBITIOJTHEHUS 3aKOHA HHEPIUU B Pa3IUIHBIX
CUCTEMAaX OTCYETA.

Habnronenne u 00CyXIeHHE COBMECTHO C IEJAaroroM MEXaHWUYCCKHX SIBJICHHUM, MPOUCXOISIINX B
cucteme otcuéta «Tenexxka» npu e€ paBHO-MEPHOM U yCKOPEHHOM JIBH)KEHUU OTHOCUTENBHO KabuHeTa
¢buznKy.

JelicTBUS ¢ BEKTOpaMu CUJI: BBITIOJIHEHUE 3a1aHUH 10 CJI0KEHHUIO U BBIYUTAHUIO BEKTOPOB.
HaGmronenne 3a mpoBeleHWEM OMBITOB, JIEMOHCTPUPYIONIMX 3aBHCUMOCTh YCKOPEHHs Teja OT
MIPUIIOKEHHOM K HEMY CHJIBI U MacChI TeJa.

AnHanmu3 1 00BSICHEHUE ¢ OMIOPOI Ha TEXHOJIOTHYECKYO KapTy IMOJ PYKOBOJCTBOM IIeIarora sSBJICHUH C
HCIOJIb30BaHKUEM BTOPOro 3akoHa HproToHa.

Pemienne TUNOBBIX pacu€THBIX 3a7ay B 1—2 AelcTBHUS C ONOPOM Ha alrOpuUTM, MPEABAPUTEIBHO
pa3o0paHHBI COBMECTHO C TIEJaroroM C HCIOJh30BAHHEM BTOPOTO 3akoHa HEIOTOHA W mpaBmiIa
CJIOXKEHMSI CHJL.

Omnpenenenne COBMECTHO C MEJAroroM KECTKOCTH MPYKUHBI.

AHanu3 cuTyaluii ¢ Omopoil Ha TEXHOJOTHYECKYI0 KapTy TOJ| PYKOBOJCTBOM MEAarora, B KOTOPBIX
HaOMoat0TCes yrpyrue aedopmanuu, U ux oObsICHEHHE ¢ UCIIOJb30BaHUEM 3aKkoHa [yka.

Pemenne TUNOBBIX pacu€THBIX 3a7a4 B |—2 AEWCTBHS C OMOPON Ha aJrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C TIEIarOroOM € UCTIOJIh30BaHUEM 3aKkoHa [ yka.

HccnenoBanue mpy MOMOIIIH MTEarora 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHJIBl HOPMaIbHOTO
nasneHus. CoBMeCTHOE 00CYXKIICHHE PE3yJIbTaTOB UCCIICTOBAHMS.

OmnpepeneHne MO KOHTPOJIEM IeIarora ¢ Onopoi Ha KOHCIIEKT KO3 (OUIMEeHTa TPSHUS CKOJBKEHHUSL.
M3mepenue ¢ moMoILIbIO NeAarora CUIbl TPEHUS MOKOSL.

Pemienne TUNOBBIX pacu€THBIX 3a7ad B |—2 AelcTBHUS C ONMOPOM Ha alroOpuUTM, MPEeABAPUTEIHHO
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3. OnpeneneHue KECTKOCTH MPYIKUHBIL.

pa300paHHBIil COBMECTHO C MEIaroroM ¢ UCIOIb30BaHUEM (POPMYJIBI ISl CHIIBI TPEHUSI CKOJIBKEHUSI.
AHanu3 1O cXeMe II0Ce PACCyXKICHUs Iefarora O JABIDKCHHH Tell TOJBKO IOJ IEHCTBHEM CHIIBI
TSDKECTH — CBOOOJHOTO HaJeHHS.
OOBsCHeHHE MO PYKOBOACTBOM II€Aarora He3aBUCUMOCTH YCKOPEHHS CBOOOIHOTO IaZeHHs OT MaccChl
Tena.

OueHka COBMECTHO C IT¢IaroroM BEINYMHBI CHIIBI TATOTEHUS, JeHCTBYIOIEH MeX Iy IByMs TelnaMH (uis
pa3HBIX Macc).

AHanu3 ¢ Omopod Ha AWIAKTUYECKHH MaTepHan JBW)KEHHS HEOECHBIX TeN IOJ JEHCTBHEM CHIIBI
TATOTEHHUS (C UCIOIB30BAHUEM JOTIOJIHUTENLHBIX HICTOYHUKOB HH(OpMaLum).

Pemenre THMOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBHS C ONOPOH Ha AJTOPUTM, NPEABAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C IIEJaroroM C UCIIOJIb30BaHUEM 3aKOHa BCEMHUPHOTO TATOTEHUS ¥ (POpMyIIbl
JUISL pacdyéra CHITBI TSYKECTH.

HabGnronenue u 06cykIeHHE ¢ IIOMOLIBIO [IeJarora OIBITOB 0 H3MEHEHHIO Beca Tea IIPH YCKOPECHHOM
JIBHOKCHUML.

AHaJu3 ¢ MOMOIIBIO NeJarora yCJIoBHid BOSHUKHOBEHHSI HEBECOMOCTH U IEPETPY3KH.

Pemenne THNOBBIX pacu€THBIX 3aiad B 1—2 NEHCTBHA ¢ ONMOPOH Ha alropUTM, NMPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C IIEAaroroM Ha Onpe/eieHHe Beca Tela B PAa3INYHbIX yCIOBHUSX.

AHau3 ¢ ONMopoil Ha TEXHOJOTHYECKYIO KapTy IOJ PYKOBOJCTBOM IIEarora CUi, IEHCTBYIOIIMX Ha
TeJ0, IOKOSIIEeecs Ha OIope.

OrnpezeneHue ¢ NOMOILBIO II€Jarora EeHTPa TAKECTH PA3IUYHBIX Tell.
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3akoHbI
COXpaHeHHus
(10 v)

Umnynsc Tena. HM3menenue  umnynvca.
Hunynve cunvl. 3aK0OH COXpAaHEHUS HUMILYJIbCA.
PeaktuBHOe aBmwxkenne (MC).

Mexanmdeckas paboTa ¥ MOIIHOCTH. Pabota
CHII TSDKeCTH, ynpyeocmu, mpenus. Cea3b
oHepeuu u pabomul. IloTeHIMANBHAS >HEPTHUSL
TeNa, TMONHSATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
Tlomenyuanenas sHepeus CoHcamou NPYICUHBL.
Kuneruueckas JHEprusl. Teopema o
KUHemuueckou dHepeuu. 3aKOH COXpPaHEHUs
MEXaHUYECKOH IHEPTUu.

Hemoncmpavuu
1. Ilepenaua mMmmynsca Npu B3aUMOJCHCTBHU

TeJl.

2. TlpeobpasoBanus
B3aUMOJECICTBUU TEI.

3. CoxpaHeHHE HUMIIylbca IPH HEyNPyrom
B3aUMOJCICTBUMU.

4. CoxpaHeHHE UMIyJbca TIPH aOCOIIOTHO

YOpyTroM B3aUMOJICHCTBUH.

HabmoneHne peakTHBHOTO JIBHYKCHUSI.

6. CoxpaHeHHE MEXaHMYECKON SHEpPruu mpu
cBOOOTHOM TTaJICHUU.

7. CoxpaHeHHE MEXaHMYECKON SHEpPruu mpu
JIBIDKCHUY Tella M0J| JEHCTBUEM NPY KUHBI.

Jlabopamopnsie pabomol u onvimol.

1. Ompenenenne pabOTBI CHIBI TPEHHS MPH
paBHOMEPHOM  JBIDKEHHH  Tela  IIO0
TOPU30HTAIBHOI MOBEPXHOCTH.

2. Ompenenenne pabOTHI CUIIBI YIPYTOCTH MPH
nobpEMe rpy3a C HCITOJTb30BaHUEM
HETIOABIDKHOTO U ITOJIBUYKHOTO OJIOKOB.

3. H3ydeHue 3aKOHA COXPAHEHUS SHEPTHH.

SHEPTUU IIpH

(9,

Habmonenue u 06cyxieHre ¢ NOMOIIBIO TIe/1arora OIbITOB, IEMOHCTPUPYIOLIHUX Iepeady UMITyJIbca
IIPU B3aMMOIEHCTBUHU TEJ, 3aKOH COXPAaHEHHS HMITyJbca NPH a0OCONIOTHO YNPYTOM M HEYIPYyroM
B3aMMOJICHCTBHH TEIl.

HaOmonenne nqeMOHCTpanyy TIE€Aarora CUTyaruidi B OKPYXKAIOIIEH JKU3HH C MCIOJIb30BAaHUEM 3aKOHA
COXPaHEHHMsI UMITYJIbCA.

PacnosHaBaHue C OmOpoil Ha TEXHOJOTMYECKYIO KapTy HOJ PYKOBOJACTBOM II€Aarora SsBICHUS
PEaKTHBHOTO IBIKEHUS B nipuposie u Texauke (MC — Ouomnorus).

IIpumeHeHrEe COBMECTHO € IIENAaroroM 3aKOHAa COXPAHEHUS HUMILyJbca [UId pacuéra pe3ysbTaToB
B3aMMOJIEHiCTBUA Ten (Ha MpHMepax HEYIpyroro B3aUMOJCHCTBUS, YIPYroro MLEHTPAIbHOIO
B3aMMO-JEHCTBUS IByX OJUHAKOBBIX T€J, OJHO U3 KOTOPBIX HEMOI-BIIKHO).

Pemenne THUMOBBIX PAacyETHBIX 3agad B 2—3 JEWCTBUS C ONOPOM Ha aJrOPUTM, MpPeaBapUTEIIHLHO
pa300paHHBIl COBMECTHO C MEJAaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCA.
OmnpeneneHue ¢ OMOpoOil HAa TUAAKTHUYECKUI MaTepHan padoThl CWIIBI YIIPYTOCTH NPH MOABEME Tpy3a
C HCTIOJIb30BAHMEM HEMOABIKHOTO U MOIBHKHOTO OJIOKOB.

H3MepeHne coBMECTHO € MEJaroroM MOIHOCTH.

W3mepenne ¢ moMoIbIo Nefarora MOTCHIHAIBHON SHEPIHU YIPYTO 1e(OPMUPOBAHHOM NPy KHHBI.
H3MepeHne coBMECTHO C MeJaroroM KHHETHYECKON HEPTHH TENA 110 JIIMHE TOPMO3HOIO My TH.
HaOmionenne 3a SKCIEpUMEHTAIbHBIM CPaBHEHHEM H3MCEHCHHS ITOTCHIMANBHONH W KHHETHYECKON
SHEpPruil Teia INpU ABUKCHUHU 110 HAKIIOHHOM IIOCKOCTH.

HabnroneHue 3a 3KcepUMEHTAIbHON MPOBEPKOM 3aKOHA COXpPAHEHUS MEXaHMYECKOW 3HEPTUu NpHU
CBOOO/IHOM Ma/ICHHH.

IIpumeHeHre Ha HayalbHOM YPOBHE, C OIOPOM HAa IUIAKTUYECKUI MaTepuan 3aKOHA COXPaHEHUS
MEXaHMYECKOH 2HEPTUHU I pacuéra NOTEHIUAILHON U KUHETUYECKOM SHEpruil Tena.

Pemienne TUNOBBIX pacu€THBIX 3a7ad B |—2 AEWCTBHUS C OMOPOM Ha ajlrOpUTM, MPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJArOrOM C HCIOIb30BAaHUEM 3aKOHA COXPAaHEHUSI MEXaHHUECKOH SHEPTHH.

Pa3zgen 9. Mexannueckue koaedaHus u BOIHbI (15 1)
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Mexannveckne
KoJsiedoanus (7 1)

Konebarenbnoe — mBuwkenue.  OCHOBHBIC
XapaKTCPUCTHKH KOJICOAHUMN: TIEPHO, 4acTOTa,
aMIuTyaa. Mamemamuueckuil U RPYHCUHHDLU

masmuuku.  Ilpeepawjenue  snepeuu  npu
KoJIeOAMENbHOM OBUICEHULL.
3aryxaromue  KonebaHus. BBIHYXICHHBIC
Koyie0anus. Pe3onanc.
JMemoncmpayuu’®
1. Habmoneune KoJieOaHuil  Ten oz
IEUCTBUEM  CHJIBl  TSOKECTU U CHIJIBL
yIPYTOCTH.

2. HaGmonenue kosebaHuii Tpy3a Ha HUTH U
Ha Ipy’KUHE.

3. Habnromenne BBIHYXXACHHBIX KoJeOaHWHA U
pe30oHaHca.

Jabopamopnvie pabomut u onvimel.

1. Ompenenerne  4acToTBl W TIepHOJa
KoJleOaHWH MaTEeMaTHIECKOTO MasTHHKA.

2. OmpeneneHye  4acTOTBI M IIepHoja
KoJieOaHUH TPYKMHHOTO MasiTHUKa (WIn
3JIEKTPOHHAS IEMOHCTpAIH).

3. UccnenoBanue  3aBUCHMOCTH  Ilepuoja
KoJieOaHHH MMOJIBEICHHOTO K HUTH I'py3a OT
JUTUHBI HUTH.

4. VccnenoBaHne  3aBUCHMOCTH  IIEpHOJA
KoJieOaHWH TMpPYKMHHOTO MasTHUKAa OT
Macchl rpy3a (v 3JIEKTPOHHAS
JIEMOHCTPAIIHS).

5. IlpoBepka HE3aBHCUMOCTH neprosa
KoJieOaHUH rpy3a, MOJBEUIEHHOIO K HUTH,
OT MaccHI Ipy3a.

6. ONBITH, AEMOHCTPHUPYIOIINE 3aBHCHMOCTH

Habmonenue xonebGanuii moj AeHCTBHEM CHJ TSDKECTH W YIPYTOCTH M OOHApy>KeHHE IPU TTOMOLIH
Tiesiarora NoJ00HbIX KoJjieOaHUi B OKPYIKaIOIIEM MUpE.

AHanM3 COBMECTHO C I1€1aroroM KosieOaHui rpy3a Ha HUTH U Ha rpy>xuHe. OnpeeneHue 1o aropurmy
YacTOTHI KOJIeOaHUH MaTeMaTHYECKOTO ¥ NPY>KUHHOTO MasiTHUKOB.

Habmonenue n o0bsICHEHHE ¢ TIOMOIIIBIO ITEAarora siBJICHUs pe30HaHca.

HccrnenoBanue ¢ omopoi Ha anropuTM, NpeABAPUTENIBHO Pa300paHHBIM COBMECTHO C IEIAaroroM,
3aBUCHMOCTH IIEPHO/a KOJIeOaH!H MTOABEIIEHHOT0 K HUTH I'Py3a OT [UTMHBI HUTH.

ITpoBepka c onopoii Ha TEXHOJIOTUIECKYIO KapTy 10/ PyKOBOJICTBOM IT€/Iarora He3aBUCHMOCTH NTEPUOA
KosieOaHMH Ipy3a, OABEIIEHHOTO K JICHTE, OT MacChI Ipy3a.

Habmonenue u o0cyxneHne Moj pyKOBOJCTBOM I€[arora ONbITOB, IEMOHCTPUPYIOLINX 3aBHCHMOCTh
neprosa KojaeOaHuil NpyKMHHOTO MasiTHUKA OT MacChl IPy3a M )KECTKOCTH MPY>KUHBI.

[TpumeHeHnE ¢ TOMOIIBIO MTEAArora MaTEMaTHIECKOTO M MPY>KMHHOTO MasTHUKOB B Ka4ECTBE MOJENEH
JUISL OTIMCAaHUs KOJIEOaHUH B OKPY’KaIOIEM MHpE.

Pemenne THUMOBBIX PAacyETHBIX 3agad B 1—2 HeWCTBUS C ONOPOM Ha aJrOpPUTM, HpPeaBapUTEIIHLHO
pa3o0paHHBIil COBMECTHO C NIEaroroM, CBS3aHHBIX C BBIYMCICHHEM WM OLEHKOH 4acTOThl (IIepHo/Ia)
KoneOaHuH

nepuojaa konebaHuit MPY>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTU
MPY>KUHBL.
7. Usmepenune YCKOpEHHS CBOOOTHOTO
MaIcHUs (v JJIEKTPOHHAS
JEMOHCTpaLHs).
Mexannyeckue MexaHnueckue BOJIHBL. CpoiictBa | OGHapy XKeHHE U aHAIN3 C TIOMOIIBIO ITearora BOJIHOBEIX SBJICHUH B OKPY)KAIOIIEM MUpE.
BOJIHBI. 3BYK MeXaHUIECKUX BOJTH. IIpoodonvubie u | HabGnromeHne COBMECTHO C IIEAAaroroM paclpoCTpaHEHHS MPOJOJIBHBIX W IIONEPEYHBIX BOJH (Ha

@)

nonepeydrsvle 60JIHbL. ,ZZJZLIHG BOJIHbL U CKOpOCMb eé

MOZ[GJ'II/I) u 06Hapy)KCHI/I€ AHAJIOT'MYHBIX BUJOB BOJIH B IPUPOJC (3ByK, BO/ISIHBIC BOJ'IHBI).
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pacnpocmpanenus. Mexanuueckue 60aHbL 6
meépoom meie, ceticmuyeckue gonnvt (MC).
3ByK. [pomxocmb 368yKa u 6blcoma MoOHA.
Ompasicenue 36yka. Unghpaszeyx u yiompaszeyx.
Htemoncmpayuu’
1. PacnpoctpaneHue
HOTIEPEYHBIX BOJIH.
2. HabnroneHue 3aBHCHMOCTH BBICOTHI 3ByKa
OT YaCTOTHL
3. AKyCTHYECKHH pe3oHaHC.

TIPOJOJIBHBIX u

Borancnenue B 1—2 neiicTBUs ¢ OMOPOW HA aNTOPHUTM, MPEIBAPUTEIHLHO Pa300paHHBIA COBMECTHO C
[EIarOroM JITHHBI BOJIHBI U CKOPOCTH PAaCIPOCTPAHECHUS 3BYKOBBIX BOJIH.

Habmronmenne 3a 9KCICPUMEHTAIBHBIM OINPEICICHUEM TPAHUI] YaCTOTHI CIBIIITUMBIX 3BYKOBBIX
KoJIeOaHuH.

HabnroeHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C UCIOJIB30BAHUEM MY3bIKATbHBIX
HWHCTPYMEHTOB).

Habmronenue u 00bsICHEHUE C TIOMOIIBIO MEAarora sBJICHUS aKyCTHYECKOTO Pe30-HaHCa.

UreHne COBMECTHO € TEJaroroM OPUrHMHAIBHOTO TEKCTA, MOCBAIIEHHOTO MCIOJIb30BAHUIO 3BYKa (HIIH
YIIbTpa3ByKa) B TEXHUKE (IXOJIOKAILHSI, YIBTPA3BYK B MEAUIIMHE U JIP.); BBIMOJHEHUE 38 JaHUH 110 TEKCTY
(CMBICTIOBOE YTEHUE)

Paznen 10. DinekTpoMarHuTHOE 1MoJie M JIEKTPOMArHUTHbIE BOJHBI (8 1)

DJIEeKTPOMATHUT
Hoe ToJie

H 3JIEKTPOMArHH
THbIE BOJIHBI
@)

DJIeKTpOMarHuTHOE moJie.
DNeKTpOMarHUTHbIE BOJIHEL. Csoticmea
9NEeKMPOMACHUMHBIX BOJIH. Llxana
9NEeKMPOMACHUMHBIX ~ 601H.  Hcnonv3osanue

INEKMPOMAZHUMHBIX BOH OJIsL COMOBOTU CBA3U.
OneKTpoMarHuTHas npupoa cBeTa.
CxopocTb cBeTa. BosHOBBIE CBOMCTBA CcBETa.
Hemoncmpayuu’
1. CBoiicTBa 3NEKTPOMArHUTHBIX BOJIH.
2. BoJIHOBBIE CBOMCTBA CBETA.
Jabopamopnvie pabomut u onvimel.
1.I3yueHne CBOHCTB  3IEKTPOMATHUTHBIX
BOJIH C ITIOMOII[bIO MOOMJIBHOTO Tene(oHa.

[MocTpoeHne MPOCTHIX pacCyXKICHWH Ha OCHOBE IIOATOTOBIICHHBIX BBIPAXKCHHH, 0OOCHOBBIBAIOIINX
B3aUMOCBSI3b HJIEKTPUUECKOIO U MAarHUTHOTO MOJIEH.

HabmroneHune 3a SkCriepuMEHTaIBHBIM W3YYEHHEM CBOWCTB JICKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIBI0 MOOMIBHOTO TeJe(OoHa).

AHanu3 ¢ MOMOILBIO NEJarora pEeHTTEHOBCKUX CHUMKOB YEJIOBEYECKOTO OpraHu3Ma.

AHanu3 COBMECTHO C MEJAr0OroM TEKCTOB, ONUCHIBAOIINX MPOSBICHUS JJIEKTPOMArHUTHOTO U3ITyUEHUS
B MIPUPOJIC: KHUBBIC OPraHU3MBbI, U3TyUCHHUS HEOCCHBIX TeJ (CMBICIIOBOEC UTCHUE).

Pacnio3snaBaHue U aHaIu3 pa3aU4HbIX IPUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJH B TEXHUKE C ONOPOU Ha
TEXHOJIOTHUECKYIO KapTy 0]l pyKOBOACTBOM IeAarora.

Pemienne TUNOBBIX pacu€THBIX 3a7ad B |—2 AEWCTBHUS C OMOPOM Ha ajIrOpUTM, MPEABAPUTEIHHO
pa300paHHBIl COBMECTHO C IEAAaroroM ¢ MCIOIb30BaHHEeM (POPMYIT Isi CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHBI BOJIHBI U YaCTOTHI CBETA.

Pa3gen 11. CeroBble siBaeHus (15 4)
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3aKoHBI
pacnpocTpaHeHu
11 cBeTa (6 4)

JlyueBas monenbs cBera. McrouHuku cBera.
IIpsamonuneiinoe  pacnpocmpanenue  céema.
3ammenus Connya u Jlyner. OTpakeHHE CBETA.
ITnockoe sepkano. 3akon ompadsicenus ceema.
[Ipenomnenue cBeta. 3aKOH MPEITOMICHHS
cseta. [lonnoe gnympennee ompasjicenue ceema.
Hcnonvzosanue noninozo 6HympenHezo
OMPpadcenus 6 ONMUYECKUX Cemo8ooax.

Htemoncmpayuu’

1. IlpsMonuHeliHOE pacpOCTPAHEHUE CBETA.

2. OTpaxxeHHE CBETA.

3. [lomyyenne w300pakeHU B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3epKaJax.

4. IIpenomieHue cBera.

5. OnITH4ecKni CBETOBOI,.

Jlabopamopnvie pabomol u onvimol.

1. UccnenoBanue 3aBHCHMOCTH yriaa
OTpP@XEHUsI CBETOBOIO Jiyda OT YIia
TaICHUSL.

2. 3yyeHne XapakTepUCTHK H300paXKeHUS
IIpeAMETa B IUIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCHMOCTH yria
MIPEJIOMJIEHUSI CBETOBOTO JydYa OT YyIJya
TIaJICHNS] Ha TPAHHULE «BO3JYX—CTEKIIO».

HabnroneHue OMBITOB, JEMOHCTPUPYIONIMX SIBICHHUEC NPSIMOJIUHEWHOIO pACIPOCTPAHCHHS CBETa
(BO3HUKHOBEHHE TEHU U TOJIyTCHH), U UX MHTEPIPETAINS C UCTIOIH30BAHUEM ITOHSATHS CBETOBOTO JTyda.
OOBsicHEeHHE W MOJAETHPOBAHUE TIOCIIE PACCYKACHUS C IEJaroroM Io CXeMe CONHEYHOTO M JIYHHOTO
3aTMCHUH.

HccrenoBanme ¢ Omopoii Ha TEXHOJIOTHIECKYIO KapTy MOl pyKOBOACTBOM II€Aarora 3aBHCHMOCTH yTiia
OTpaKEHHS CBETOBOTO JIy4a OT yTJIa MaIeHHS.

W3ydenue ¢ mOMOIIBIO ITeAarora CBOMCTB H300paKSHUS B TNIOCKOM 3epKaje.

Habnronenue u 00bsICHEHUE COBMECTHO C MEIar0roM OTBITOB IO MOJTyYCHHIO U300paKCHU B BOTHYTOM
1 BBITYKJIOM 3epkayiax. HabmroieHne u 00bsICHEHHUE MOCIIE PACCyKIACHUS C MEIaroroM o CXeMe OIbITOB
10 MPEIOMJICHUIO CBETa Ha TPaHMIIE PA3IUYHBIX CPEJ, B TOM YHCIE OMBITOB C MOJHBIM BHYTPEHHUM
OTpPaKEHUEM.

HccnenoBanue moa pyKOBOJICTBOM TE€Aarora 3aBUCUMOCTH YIJla TMPEJIOMIICHHS OT Yyrijla MajeHHs
CBETOBOTO JIy4a Ha TPaHUIE «BO3TYyX—CTEKIIO».

Pacnio3HaBaHue ¢ MOMOIIBIO TIemarora SBICHUH OTpPakeHHS W TPEJIOMIICHHUS CBETa B IIOBCEIHEBHOM
KI3HA. AHaIN3 1 00BSICHEHHE COBMECTHO C IEAArOrOM SIBICHUS ONTHYSCKOTO MHUPaXKa.

Perenne THIOBBIX pacdETHHIX 3agad B |—2 IEWCTBUS C OMOPOH Ha alTOPHUTM, MpPEIBApUTEIHHO
pa3o0paHHBIN COBMECTHO C TIEIATOTOM C MCIIOJIF30BAaHUEM 3aKOHOB OTPaKCHUS M IIPEIIOMIICHHS CBETA.

JIuH3bI
U ONTHYeCKHe
npuodops! (6 4)

Jnmza. Xox myueit B mmH3e. Onmuueckas

cucmema  omoannapama, MUKPOCKONA U
meneckona (MC). [naz xax onmuueckas
cucmema. bnuzopyxocms u danrbHo30pKOCHb.
JMemoncmpayuu’®

1. Xox nmyueii B cobuparorei JInH3e.

2. Xon styueil B paccenBaromeil Juu3e.

3. [Monydyenne wu300pakeHWd € MOMOIIBIO
JUH3.

4. IlpuHumun JIEUCTBHUS
MHUKPOCKOIIA ¥ TEJIECKOTIA.

5. Monens riasa.

Jabopamopnvie pabomol u onvimel.

1. [Momyuyenne w300pakeHUH C MOMOIIBIO
cobuparornien JUH3BI.

2. Onpenenenue (QOKYCHOTO PACCTOSIHHUS H

¢dotoanmapara,

[Toy4enue 1o KOHTPOJIEM MEeIarora H300paXKeHH ¢ TTOMOIIBIO COOMPAIOIIEH U pacCEeUBAIOLIEH TUH3.
Omnpejenenue ¢ OMOPOit Ha arOPUTM pa3pabOTaHHOTO COBMECTHO C MeNAaroroM (hOKyCHOro pacCTOSHHS
U ONTHYECKOH CHIIBI COOUPArOLIEH JTHH3BI.

AHaJIu3 COBMECTHO C IeIaroroM yCTPOMCTBA U IPHHIMIIA ASHCTBHS HEKOTOPBIX ONTHYECKUX PUOOPOB:
¢oroammapara, MUKpocKora, Teneckona (MC — Ouonorus, acTpOHOMUS).

AHaiu3 ¢ ONopol Ha TEXHOJIOTHYECKYO KapTy MOJ PYKOBOACTBOM II€Aarora sSBJICHUH OJIM30PYKOCTH H
JaTbHO30PKOCTH, IPUHLUIA JedcTBUsS 04KoB (MC — Ouonorus).
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ONTHYECKOH CHIIBI COOMpArOIeH JIMH3bI (MIH
3JIEKTPOHHAS AEMOHCTPALINS).

Pa3zno:xkenune
0eJjioro ceera
B cnekTp (3 )

Pasnooicenue  benoco céema 6 cnexkmp.
Onwvimur Hotomona. Cnooicenue cnexmpanbHbix
yeemos. [ucnepcus ceema.
Hemoncmpayuu’
1. Paznoxenne 6exoro cBera B CIIEKTP.
2. [Nomyuyenne Oenoro cBeTa HPH CIOXKCHUU
CBETa Pa3HbIX IBETOB.

Jabopamopnvie pabomut u onvimel.

1. OnmbITHl O pa3NoXEeHUIo OeJoro ceera B
CIEKTp.

2. OnBITH 110 BOCHPUATHIO I[BETA NPEIMETOB
Opu HUX HAOJIOJNEHWU Yepe3 IIBETOBbIC
(GUIBTPEL

Ha0monenne cOBMECTHO € MEIaroroM Io Pas3io)keHHIO OeIoro CBeTa B CIIEKTP.

Habmonenue n 00bacHeHNE Ha 0a30BOM yPOBHE I10J] pPyKOBOJCTBOM IEarora OMbITOB MO MOTyYeHHIO
0eoro cBera MpH CIOKEHUH CBETA Pa3HbIX LIBETOB.

[IpoBenenue n 0OBSICHEHHE 1O/ PYKOBOJCTBOM II€JIarora OIBITOB 110 BOCIIPHUATHIO I[BETA MPEIMETOB
IIpY MX HAaOJIOJICHUH Yepe3 [IBETOBbIC (DHILTPHI (I[BETHHIE OUKH).

Paznen 12. KpanToBsble siBienus (17 4)

Hcenyckanue

U TOTJIOIIEeHHE
cBeTa aTOMOM
4)

Onvimut Pesepghopoa n nnaHeTapHas MOJCTb
atroma. Mogens aroma bopa. Hcnyckanmue u
noziowenue  ceéema  amomom.  Keanmoi.
Jlunetiuamvie cnexmpeul.

OO6cyxaeHne ¢ TOMOIIBIO IIeJjarora ey onbIToB Pesepdopa o mccinesoBaHnio aTOMOB, BBIIBIDKCHHE
THIIOTE3 O BO3MOKHBIX PE3yJbTaTaX ONBITOB B 3aBUCUMOCTH OT HPEAINOJIAaraéMoro CTpOECHUS aTOMOB,
(hopMyJIMpOBaHHE BRIBOJOB U3 PE3YJIHTATOB OIBITOB.

OOcyxaeHne ¢ Omopoi Ha TEXHOJOTHYECKYIO KapTy II0J PyKOBOJCTBOM II€Aarora MpOTHBOPEUHH
IUTAaHETapHOM MOJIEIH aTOMa MU OCHOBaHMH JIJIs TUIIOTE36! bopa o cTalmoHapHBIX OpOUTaxX 3JIEKTPOHOB.
HabmnrogeHne cOBMECTHO C MEAAaroroM CIUIONIHBIX M JMHEHYaTBIX CHEKTPOB M3ITYyUCHHS Pa3IHUHBIX
BelecTB. OOBsICHEHHE C OTTOPOM Ha TUIAKTUYECKUI MaTepuall JIMHEHYaThIX CIEKTPOB H3JTyYECHUSL.

Crtpoenne
aTOMHOTO siApa
69)

PagnoakTuBHOCTE. Aibpa-, bema- u eamma-
usnyyenus. ~ CTpoeHHE  aTOMHOTO  sipa.
Hyxnounas modenv amommnozo siopa. Mzomonui.
Paouoaxmusnvie npespaujenus. Ilepuoo
noaypacnada amomusix sioep.

Jemoncmpayuu

1. CieKTpsbl M3Iy49EHHs U TTOTJIONICHUS.

2. CrexTpsl pa3IMUHBIX Ta30B.

3. CnexTp BoAOpoOJa.

4. HaGmonenue TpekoB B kamepe Buibcona.

Jabopamopnvie pabomol u onvimel.

1. Habntooenue CnaowiHuiX U JUHENYamulx

CHEKMPO8 U3NLYUeHUSL.
2. UccnenoBanue TPEKOB: N3MEPEHUE SHEPTUU

OOcyxaeHne COBMECTHO C MEearoroM BO3MOXHBIX THIIOTE3 O MOJICIISIX CTPOCHUS A/pa.

Omnpenenenne Mo cCXeMe ¢ MCHOIb30BaHNEM METOJMYECKOro MaTepHuaia Mo PyKOBOJCTBOM II€Aarora
COCTaBa sJep IO 3a/JIaHHBIM MAacCOBBIM M 3apsAOBBIM YHCIIAM U IO MOJOKEHHIO B NMEPUOANIECKON
cucteme d1eMeHToB (MC — xumus).

AHanm3 ¢ ornopoi Ha TEXHOJIOTHUYECKYIO KapTy MO PYKOBOJCTBOM II€Aarora M3MEHEHHUS COCTaBa siipa
U €T0 TOJI0KEHHUS B IEPHOANIECKOH cucteme npH [/ -paguoakTHBHOCTH (MC — XuMus).
HccnenoBaHue ¢ HOMOIIBIO M€arora TPEKoOB | |-4acTHIl 10 TOTOBBIM (oTorpadusm.

HaGmonenne 3a neMoHcTpareil paboThl U3MEPEHUS PaJUAMOHHOTO (JOHA C MTOMOIIBIO JO3UMETPA,
OLIEHKA er0 HHTEHCUBHOCTH.

AHajaM3 COBMECTHO C MEJaroroM OWOJOTHYECKHX W3MEHEHHH, HPOUCXOJIIIMX MOJ JAeHCTBHEM
paanoakTHBHBIX m3nmydeHnid (MC — Ouosorus).

Habmonenne nemoHcTpammu 00 HMCIOIb30BaHME PaAJMOAKTHBHBIX HM3JydeHui B Meauiuae (MC —
Ouororus).
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YacTUIBl [0 TOPMO3HOMY TIyTH (1O

¢dororpadusm) (mmm 9JIEKTPOHHAS
JEMOHCTpAIIHS ).
SlnepHble SnepHple peakumu. 3aKoHBI COXpaHeHHs | PemeHwe THMOBBIX Pacdy€THBIX 3amad B 1—2 NEHCTBHS C ONOPOW HA aJrOPUTM, NPEABAPUTEIHHO

peaxkunu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEIN. DHepausi cesisu
amomuvix s0ep. Ceén3b maccbl U IHEPIUU.
Peaxyuu cunmesa u denenust adep. Ucmounuku
anepeuu Connya u 36€30 (MC).

SAnepnas JHepreTuka. Hetvicmeus
PAOUOAKMUGHBIX — UBTYHUEHUll  HA  Jicusble
opeanusmol (MC).

Hemoncmpavuu

1. Pabora cyéTyuKa HOHU3UPYIOLIUX
W3ITy4YEHUH.

2. Peructpamust  U3Ny4eHUs  MPUPOIHBIX

MHHEPAJIOB U MPOLYKTOB.

Jlabopamopnvie pabomol u onvimol.

1. U3mepenue paanoakTHBHOrO QoHa (Wiu
3JIEKTPOHHAsI IEeMOHCTpalts).

Ppa300paHHBIIl COBMECTHO C II€IarOTOM C HCIOIb30BaHUEM 3aKOHOB COXPAHEHHUS MACCOBBIX M 3aPSIIOBBIX
YHCeNl Ha OMNPEENICHUE PEe3yabTaTOB SACPHBIX PEAaKNMil; aHAIN3 BO3MOKHOCTH WIJIM HEBO3MOXXHOCTH
SIIEPHON PEAKIMHU.

Or1ieHKa ¢ TIOMOMIBIO TTe1arora YHEPTHUH CBSI3H Aep C HCIOIb30BaHNEM (popMyITel DHHINTEIHA.
OOcyxIeHne COBMECTHO C IENaroroM IIepPCHEeKTUB HCIIOIb30BaHUS YIPABISIEMOTO TEPMOSAEPHOTO
CHHTE3a.

OOcyxeHne COBMECTHO C TIeJaroroM IMPEeuMyIIECTB M SKOJIOTMYECKUX MPoOIIeM, CBA3aHHBIX C SACPHON
sHeprerukoit (MC — skomorus).

HoBTOpHUTENbHO-00001IaK0 1M MOAYJIb (9 4)

Cucrtemaru3amys
U 000011IeHNE
HPEJMETHOTO
COJIepIKaHUs

U OIbITa
JesSTeIbHOCTH,
nproOpe-TEHHOTO
HpH U3YYCHUH
BCEro Kypca
¢uznku

O06001IeHHE  COACPIKAHUS  KWKIAOIO W3
OCHOBHBIX pa3zaernos Kypca ¢uzuku:
MEXaHHUYECKHE, TEIUIOBBIC, 3IEKTPOMarHUTHEIE,
KBAaHTOBBIE SBJICHHUS.

HayuHblIil METOJI TIO3HAHUS U €70 pealu3anus B
(pU3MUECKHUX NCCIIEOBAHMSAX.

CBsi3p (DM3MKH U COBPEMEHHBIX TEXHOJIOTHH B
obyact mepenaun MHGOPMAIMH, SHEPTETHKE,
TpaHCHOPTE

BrInonHeHne ¢ MOMOIIBIO Tejarora y4eOHbIX 3a1aHuil, TpeOyIOmMNX JeMOHCTPALMH KOMIIETEHTHOCTEH,
XapaKTepU3yIOUIMX €CTECTBEHHOHAYYHYK) I'DaMOTHOCTb: IPUMEHEHHUS IIOJIyYECHHBIX 3HAHMM U1
HAYYHOTO OOBSICHEHHsS (HU3MUECKUX SBICHUH B OKpY’Karolled NpHUpOAE W ITOBCETHEBHOHM >KM3HH, a
TaKKe BBUIBJICHUS (U3MYECKUX OCHOB Psijia COBPEMEHHBIX TEXHOJIOTMH; NMPUMEHEHHs OCBOCHHBIX
9KCIIEPUMEHTAIIbHBIX YMEHHUH Ul UccieqoBaHus (HU3MYECKUX SIBJICHUI, B TOM YHCIe Ul IPOBEPKU
TUIIOTE3 U BBIBICHUS 3aKOHOMEPHOCTEIL.

Pemenne TUMoBBIX pacdETHBIX 3a4a4 B 1—2 JeWCTBUS ¢ ONOPOM Ha AITOPHUTM, HPEIBAPUTEIBHO
pa300paHHBIIl COBMECTHO C II€AaroroM, B TOM YHCIIE MPEAIIONIAraloNINX UCII0JIb30BaHHE (PU3HMUECKOH
MO/JIETIM M OCHOBAHHBIX Ha CO/IEPKAHUH PA3IMIHBIX Pa3/iesioB Kypca (QU3HKH.
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