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[NOACHUTEJIBHAA 3AIIMCKA

denepanbHas paboyas mporpamMma 1o Gpusuke sl 00ydaromMXcs ¢ 3a1ePKKON
ncuxudeckoro paszputus (nanee — 3[1P) Ha ypoBHe 0CHOBHOTO 001Iero 00pa3zoBaHus
MOJArOTOBJIEHa Ha ocHOBe DenepalibHOIO0 TOCYJIapCTBEHHOTO 00pa30BaTEeIbHOIO
cTaHAapTa ocHoBHOro oouiero odpaszosanus (IIpukaz Munmnpocsemienus Poccuu ot
31.05.2021 r. Ne 287) (maiee — D®I'OC OO0OO), denepanbHOl ananTUPOBAHHON
o0pazoBarenbHON MpOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa30BaHus JJ1si 00y4arOIINXCSI C
OrpaHUYEHHBIMA BO3MOXKHOCTAMH 370poBbs (IIpuka3z Munnpocsemenus Poccun ot
24 Hos6ps 2022 1. Ne 1025), denepanpHoii pabodeil mporpaMMbl OCHOBHOTO OOIIIETO
oOpasoBanus Mo ydeOHOMYy TipenMery «Dusnka» (0a30BbI ypoBeHb), KoHmenmum
npenojaBanus yueOHoro mnpenMera «®dusmka» B 00pa30BaTENIbHBIX OpPraHU3ALMIX
Poccuiickoit  denepanuu, peanu3yoMMX OCHOBHBIE  00I11€00pa3oBaTeIbHbIC
nporpammel, ®DenepasbHOM  pabodeil MporpaMMbl  BOCHUTAHUS, C  YYETOM
pacupeneNeHHbIX N0 KJlaccaM MPOBEPSEMBbIX TPEOOBAaHUM K pe3yjbTaTaM OCBOCHHUS
®denepalibHON aanTUPOBAHHON 0OPa30BATENBHONW MPOrpaMMbl OCHOBHOI'O OOILIEro
oOpa3oBaHUs 151 00YHaIOIINXCS € 33JEPHKKOM CUXUUYECKOTO Pa3BUTHSL.

O0mas xapakTepucTuKa y4e0Horo npeamera « Puzuka»

VY4eOnbiii mnpenmer «®Pusuka»  ABISETCS  CUCTEMOOOPA3yIOIUM  JJis
€CTECTBEHHOHAYYHBIX IPEAMETOB, MOCKOJIbKY (U3MUECKHE 3aKOHbI MHUPO3/aHus
ABIIIIOTCSL  OCHOBOM  COJZEpXKaHUsI KypCOB XHUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DPU3MKAa BOOpPYKAET OOYYAIOIIMXCS HAyYHbIM METOJOM IO3HAHUA,
MO3BOJISAIOLIUM NOJTY4YaTh OOBEKTUBHBIEC 3HaHUS 00 OKPYKAIOIIEM MHUpE.

[TpenmeT MakcMMabHO HampaBiieH Ha (GOPMHUPOBaHUE UHTEPECA K IPUPOTHOMY
U COLMAJBHOMY MHpPY, COBEPILIEHCTBOBAaHHE IIO3HABATENBbHON JEATEIbHOCTH
oOyuaronuxcs ¢ 3IIP 3a cueT oBnaJeHUs] MBICTUTENbHBIMUA ONEPALUSIMHU CPABHEHMUS,
0000111eHHs], pa3BUTHE CIOCOOHOCTH apIryMEHTUPOBATh CBOE MHEHHUE, (HOPMHUPOBAHUE
BO3MOKHOCTEH COBMECTHOM JESITETHHOCTH.

N3yuenune ¢Qusuku cnocoOCTByeT pa3Butui0 y oOydarommxca ¢ 3[IP
MIPOCTPAHCTBEHHOT'O  BOOOpaXeHMUs, (PYHKIMOHAIBHOM TIpaMOTHOCTH, YMEHHUS
BOCTIIPUHUMATh W KPUTHYECKH aHAIM3UPOBATh WH(OPMAIMIO, MPEACTABICHHYIO B
pa3anuHbIX (opMax. 3HAYMMOCTh IpeaAMeTa 7Sl Pa3BUTHUS )KU3HEHHON KOMIETEHIIMU
00yJaroIIMXCsl 3aKTI0YAETCSl B YCBOSHUU OCHOBBI (PU3WYECKUX 3HAHUN, HEOOXOIUMBIX
JUIA TIOBCEIHEBHOM JKM3HM;, HABBIKOB 3JJ0POBOIO M OE30MACHOTO /Jisi YeJOBEKa U
OKpY>Karolllel ero cpeapl 00pasa KU3HU; GOPMUPOBAHUN IKOJIOTUUECKON KYIbTYPHI.

[TporpamMma oTpaxaer coaep:xkanue o0ydeHus npeametry «Du3nka» ¢ yueTom
0CcOo0BIX 00pazoBaTeNbHBIX MOTpeOHOCTEN 00yuatomuxcs ¢ 3[1P. OBnageHne 1aHHBIM
y4eOHBIM MPEIMETOM IMPEACTABISAET ONPEACICHHYIO TPYAHOCTD ISl 00yUaIOLIUXCs C
3ITP. D10 cBsI3aHO C 0OCOOCHHOCTSIMH MBICTUTEIHLHOU 1EATEILHOCTH, IEPUOUUECKUMHU
KOJICOAHUSIMH BHHMAHHUS, MallbiIM OOBEMOM TMaMATH, HEJOCTATOYHOCTHIO O0OIIero
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3araca 3HaHUM, NMOHM)KEHHBIM II03HABATENIbHBIM HHTEPECOM U HU3KHUM YpPOBHEM
pPEYEBOr0O Pa3BUTHSL.

Jlis mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4deOHOro mpeamera «Dusukan
HeoOxoauma ajanrtanus oObeMa M Xapakrepa ydyeOHOro Marepuaia K
MO3HABATEIBHBIM BO3MOXKHOCTSM JAHHOW KAaTErOpUM OOYy4aloUIMxcs, y4eT HX
OCOOCHHOCTEM pa3BUTHSA: UCIOJIb30BAaHUE aNTOPUTMOB, BHYTPUIPEIMETHBIX U
MEXIIPEIMETHBIX CBSA3EH, IOCTENEHHOE YCIOKHEHNE U3y4aeMoro MaTepuaia.

JlanHass mporpaMMa KOHKPETH3HPYET COJAEp)KaHUE IMPEIMETHbIX TEM B
COOTBETCTBUU C TpeOOBaHMSIMU OOpPa30BaTEIFHOTO CTAaHIApTa, PEKOMEHIYyEeMYIO
MOCJIEI0BATEIbHOCTh M3YUYCHHS DPa3leloB (PHU3UKU C Y4ETOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOTro mpolecca, BO3PACTHBIX U
IICUXOJIOTHYECKUX 0cOOeHHOCTEHN oOyuatomuxcs ¢ 311P Ha ypoBHE OCHOBHOTO 00111€r0
oOpa3oBaHMsl, OIpeneasieT MUHUMAJbHbII HAOOp OIBITOB, JEMOHCTpAlM,
NPOBOAMMBIX  YYHTEIEM B  Klacce, JabOpaTopHbIX paboOT, BBIMOJIHIEMBIX

00yYaIOIINMUCH.
Meroguueckorn OCHOBOM M3ydeHusl Kypca «DH3MKa» Ha ypOBHE OCHOBHOIO
o011ero oOpazoBaHuUs SIBJISIETCS CUCTEMHO-EATEILHOCTHBIN ITOIXO/,

00€CMeYnBaAOIMINN JTOCTUKEHUE JTMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
o0pa3oBaTeNbHBIX  PE3YJIbTATOB MOCPEJICTBOM  OpraHu3aluu AKTUBHOU
MMO3HABATEJIbHOM AESATENIBHOCTH OO0YYalOLIUMXCS, YTO OYEHb BAXKHO NpPHU OOyYEHUHU
nereit ¢ 3I1P, 11 KOTOPBIX XapaKTEpPHO CHUKEHUE TI03HABATEIIbHON AKTUBHOCTH.

Heau n 3axa4n u3ydenust yaeOHoro npeamera « Dusuka

Obwue yenu wuzydeHus: ydeOHoro mnpeaMera «®Du3MKa» TMPEIACTABICHbI B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.

OCHOBHOM 11eJIbI0 O0yUeHHUsI ACTeH ¢ 3aJePKKON MCUXUYECKOTO Pa3BUTHS Ha
JAHHOM TMPEIMETE SIBJISIETCS: MOBBIIICHUE COLMAJIbHOM aJanTaluu JeTed uepes
npuMeHeHue GU3NUEeCKUX 3HAHUHN Ha MPaKTHKE.

st obygaronuxcst ¢ 3P, Tak ke, Kak U JJI1 HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX  OCHOBHYIO  OOpa30BaTEeNbHYIO  IPOrpammy,
JTOMHUHHPYIOIEe 3HaUYeHHEe MTPUOOPETAIOT TaKUE yeu, Kak:

. MpUoOpeTeHUE HHTEpeca U cTpemiieHus ooyuaromuxcs ¢ 3[1P k Hayunomy
M3YYEHUIO TPUPOJIbI, PA3BUTHUE UX UHTEIIEKTYaIbHBIX U TBOPYECKUX CLIOCOOHOCTEH;

- pa3BuTHE 0a30BBIX MPEICTABICHUN O HAYYHOM METOJAE TMO3HAHUS U
dbopMupoBaHUE UCCIEAOBATEIHCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBIICHUSIM;

- dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS, HA JIOCTYIHOM IS
obyuarontuxcs ¢ 3I1P ypoBHe, kak pe3ynbrara U3y4yeHUs OCHOB CTPOEHHUS MaTEepUU U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

. dbopMupoBaHUE TPEACTABICHUN O Poiu (U3UKU JJIS PA3BUTHS NPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHne STUX 1eliel 00ecTieunBaeTCs PEIIeHUEM CISAYIONINX 3a0ay.

. npuoOpeTeHrue 0a30BBIX 3HAHWUU O AUCKPETHOM CTPOCHHH BEIIECTBA, O
MEXaHUYECKHUX, TEMJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
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. npuoOpeTeHre YMEHUI ONMUCKHIBATh U OOBSICHATh (PU3UYECKHUE SABIICHUS C
MCITOJIb30BAHUEM TIOJyUYEHHBIX 3HAaHUH U C OMOPOM Ha TUTaH/CXEMY;

. OCBOEHME METOJOB PEIICHHS NPOCTEUIINX pacu€THhIX 3a7ady ¢
MCIONb30BaHNEM (PU3UUYECKUX MOJIETICH C OMOPOi Ha aITOPUTM;
. pa3BUTHE YMEHUI HAOMOAATh IPUPOAHBIC SBJICHUS U BBIOJIHATH ONBITHI,

nabopaTtopHble pabOThl U SKCIIEPUMEHTANbHBIE HCCIEAOBAHUS C HCIOJIb30BaHHEM
M3MEPUTETHHBIX TPHOOPOB (TI0 PYKOBOJACTBOM yYUUTETIs);

- OCBOCHHE TIPUEMOB pabOThI ¢ MH(MOpMaIel PU3UIECKOTO COMEPIKaHUS,
BKJTFOYast ”H(OPMAITHIO O COBPEMEHHBIX JTOCTHKCHUSIX (PH3UKU, aHATTN3 U OIICHUBaHUE
uHpopManuu;

- 3HAKOMCTBO cO  cepamMu  MpPOPECCHOHATBLHOW  JCATEITHHOCTH,
CBSI3aHHBIMH C (U3UKOH, W COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSIX (DU3NYECKOM HAyKH.

Ocob0ennocTu 0TOOpa M aganTANNM Yy4eOHOT0 MaTepuaJa no pusuke

OcHoBoit 00yuenus odydaromuxcs ¢ 3[1P Ha npenMerax ecTeCTBEHHOHAYYHOTO
[IUKJIa SIBJISIETCS Pa3BUTHE y HUX OCHOBHBIX MBICIMTENBHBIX OIepanui (aHamus,
CUHTE3, CPaBHEHHE, 0000IIEHUE) HA OCHOBE BHITIOJHEHUS PA3BUBAIOIINUX YIIPAKHEHUH,
dbopMHpOBaHHE TPUEMOB YMCTBEHHOW paOOThI: aHAIW3 HUCXOJHBIX JIAHHBIX,
IJIAHKUPOBAHKUE MaTepHuaa, OCYIIECTBICHHE MO3TAITHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKKe OCYIIECTRIISETCS JIMKBUAAIMS MPOOEIIOB B 3HAHUSIX, 3aKPETICHUE U3YUYEHHOTO
Marepualia, oTpaboTKka aJropuTMOB, MOBTOPEHHE MPOUIEHHOTO. bombiioe 3HaueHue
NpUJAETCS YMEHHUIO paccka3aTb O BBINOJHEHHOW paboTe C MpaBUIBHBIM
yHOTpEeOJICHHEM COOTBETCTBYIOIIEH TEPMUHOJOTHM M COOJIFOJACHUEM JIOTHYECKUX
cBsi3eil B m3yaraemoMm matepuane. s oOyvaromuxcs 3IIP Ha ypoBHE OCHOBHOIO
oOmiero 00pa3oBaHMsl MO-TIPEKHEMY SIBISIOTCS XapaKTEPHBIMU: HEJOCTATOYHBIN
YPOBEHb Pa3BUTHUSL OTAEIIBHBIX NCUXUYECKUX MPOLECCOB (BOCHPUATHS, BHUMAHUS,
NaMSATH, MBIIUJICHUS), CHIYKEHHBIN YPOBEHb MHTEIJICKTYAIbHOTO Pa3BUTHS, HU3KUN
YPOBEHb BBITIOJHEHUSI YUEOHBIX 3aJlaHU, HU3KAasl yCIEMHOCTh 00yueHus. [loatomy
npu u3ydeHun (Gu3uku TpeOyeTcs leJeHANpaBIeHHOEe MHTEIUIEKTYalbHOE Pa3BUTHE
obyuarommxcst ¢ 3IIP, orBewaromiee WX OCOOCHHOCTSIM M BO3MOXKHOCTSAM. Y4YET
ocobennocteit oOyuaromuxcst ¢ 3[IP Tpebyer, uyToOBI TpU HU3YYEHUU HOBOTO
Marepuana o0g3aTeIbHO MPOUCXOUI0 MHOTOKPATHOE €ro MOBTOPEHUE; PACILIUPEHHOE
paccCMOTpEHHUE TEM U BOMPOCOB, PACKPHIBAIOIIUX CBSI3b (DU3UKU C SKU3HBIO;
aKTyaju3alus MepPBUYHOTO )KU3HEHHOTO OMbITa O0yJarOITUXCS.

VYcBoeHrne MporpaMMHOrO MaTepualia Mo (U3MKE BbI3bIBACT OOJbIINE
3aTpyaHeHus y oOydatomuxcsa ¢ 3IIP, moatomy Teopusi u3ydaercss 0€3 BBIBOJOB
CIOXHBIX (Gopmyll. 3agauyu, TpeOyrollue MPUMEHEHHUS CIO0XKHBIX MaTeMaTHYECKHUX
BBIYHCIICHUN U (OPMYJI, B OCOOCHHOCTH TaKUX TeM, KaK «MeXaHnueCcKoe JBUKEHUE,
«ApxumenoBa cuiay, «MexaHuueckas DSHEPrus», «INEKTPUUECCKUE SIBICHUS,
«DNEKTPOMATHUTHBIC SABJICHUS», PEIIAIOTCA B KJIACCE C IOMOIIBIO YUUTETIS.

Ocoboe BHMMaHWE TIPU HM3YUYCHUU Kypca (PUUKHU YIEISETCS TOCTAHOBKE H
OpraHU3aIMK YKCIEPUMEHTA, a TAKXKE MPOBEJCHUIO (MPEUMYIIECTBEHHO HA KaXIOM
YPOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpauuid (BO3MOXKHO C  HMCIOJIb30BAHUEM
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AJIEKTPOHHOM JeMOHCTpanuu). HekoTopbie TemMbl 0053aTeIbHO JOJDKHBI BKIIFOYATh
OTIOpHBIE JIabOpaTOpHBIE PAOOTHI, KOTOPHIC PA3BHBAIOT YMEHUE IOJh30BATHCS
MPOCTEUIIMMU TIPUOOpPaMH, aHAIM3UPOBATH TMONyYEHHBIC JaHHBIE. B CBs3m ¢
OCOOCHHOCTSIMM  TIOBEJIEHUST W jeATedbHocTH  oOyuatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEITYCMOTPEH CTPOKANIIHMIA KOHTPOIh
3a cOOJTIOICHUEM TIPABMIJI TEXHUKU O€30MaCHOCTH TPH MIPOBEACHUH Ja00OPaTOPHBIX U
MPAKTUYECKHUX padoT.

Bonboe BHUManue nipu u3ydeHuu pusuku noapoctkamu ¢ 3I1P obpamaercs
Ha OBJIaJICHUE UMHU MPAKTUYECKUMU YMEHHUSIMH M HaBbIKaMu. [IpemycmartpuBaercs
YMEHBIIICHHUE 00BbeMa TEOPETHUYECKUX CBEJICHUM, BKIIOUEHHUE OTACIIBHBIX TEM WM
IEIbIX pa3feioB B MaTepuanabl Jisi  0030pHOr0, O3HAKOMHUTEIBHOTO WM
dakynbratuBHOTO M3y4deHus. [IpenaraeTcss yMeHbllleHHEe 0o0beMa MaTeMaTHYECKUX
BBIYMCJICHUH 32 CUET YBEJIMUCHHS KaueCTBEHHOTO ONMCAHMS SIBIICHUM M TIPOIIECCOB

JlocTaTo4HOE KOJWYECTBO BPEMEHH OTBOJUTCS HA pPAcCMOTPEHHE TeM U
BOIIPOCOB, PACKPBIBAIONINX CBSI3pb (PU3WKK C JKU3HBIO, C TEMHU SBIICHUSIMH,
HaOIIOACHUSIMH, KOTOPBIE XOPOIIIO U3BECTHBI YICHUKAM U3 MX KU3HCHHOTO OIIBITA.

MakcuMabHO ~ WCHOJB3YIOTCS ~ MEXKIPEAMETHBIE  CBSI3W  C  TaKUMHU
TUCUUIUIMHAMU, Kak reorpadusi, xumusi, Ouonorus, T.K. oOydaromuecs c¢ 3IIP
0COOEHHO HYXIAIOTCSA B MPEMOAHECEHUH OJTHOTO W TOTO K€ Y4eOHOro mMarepuaia B
pPa3IMYHBIX AaCIeKTaX, B €r0 BapbHPOBAHWW, B HEOJHOKPATHOM TIOBTOPEHUH W
3aKpeIJICHWH TIOJYYEeHHBIX 3HAHUM W  MpakTHYeCKuX ymeHui. [lo3Bosrss
paccMaTpuBaTh OJIMH W TOT JK€ YYEOHBIM MaTepHall C pa3HBIX TOUYEK 3pPEHHS,
MEXKIIPEIMETHBIC CBSI3H CIIOCOOCTBYIOT €T0 JIyUIlIeMY OCMBICIICHHUIO, 00JIee MPOYHOMY
3aKpeIJICHUIO TTOJIYYCHHBIX 3HAaHUHM M MPAKTUYECKUX YMCHUIA.

IIpumepHbie BuABI JesATeabHOCTH oOy4yawomuxcs ¢ 3IIP, oOyciioBieHHBbIE
0COOBLIMH o0pa3oBaTeibHbIMHU NMOTPEOHOCTAMMU ) | o0ecreynBaoIIHe
OCMBICJICHHOE OCBOCHHE CO/IePsKAHUM 00pa30BaHMs 10 npeaMery «Dusuka»

[TpumepHas TemaTHYecKass M1 TEPMUHOJIOTUYECKAs JIEKCUKA 1O Kypcy (pu3mku
cootBetcTBYeT DOIT OOO.

Conepsxkanue BUIOB JedarenbHOCTH oOyuatomuxcsi ¢ 3[1P nHa ypokax Qusuku
OTpeNEeNseTCs UX 0COOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMH. [ToMuMO HIUPOKO
ucnoyibdyembix B @OIT OO0 olmux asist Bcex 00y4aromuxcsi BUJI0B JAEATEILHOCTU
CJIEIyeT YCWINTh BUJBI ACSITCIBHOCTH, CTIeU(PUIHbBIE VISl TAHHOW KaTerOpuu JETeH,
o0ecrneunBaroIIne OCMBICIIEHHOE OCBOECHHUE COAEpk aHHUs 00pa30BaHUs O MPEIMETY:
YCUJIEHUE MPEeIMETHO-TIPAKTUYECKONW JEeATENIbHOCTH C aKTHUBH3AIMe CEHCOPHBIX
CUCTEM; OCBOEHHE MaTrepHuaia C OlOpOl Ha aJlrOpUTM; «IIOUIArOBOCTH» B M3yYEHUU
MaTepHalia; UCIOJIb30BaHUE JOMOTHUTEIbHON BU3YalIbHOM ONOPHI (CXEMBI, 1a0JIOHBI,
OMOpHBIE TaOJIMIIbl); PEYEBOM OTYET O MPOLECCE M PE3yJbTare AeSTEIbHOCTH;
BBIMIOJTHEHUE CHEIUATBHBIX 3aJaHui, 00eCNeYMBAIOMINX KOPPEKIUIO PETYIAINN
y4ueOHO-TI03HABATEIbHOM JIEATETbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

Jns oOyuarommxcs ¢ 3P cymiecTBEHHBIM SIBISIOTCS MpPUEMBI padOTHI C
JIEKCUYECKUM MaTepuanoM 1o mpenmery. IIpoBoautcst cneuuanbHass pabora 1o
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BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYAIOIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3y4aembie TepMUHBI BBOASTCS Ha MOJIMCEHCOPHON OCHOBE, 00s3aTeNbHA BU3yalIbHAS
MOJIIEPKKA, aITOPUTMBI pa0OTHI C OTIPEACTIEHUEM, OTIOPHBIE CXEMBI JIJIs1 aKTyaIH3aIiu
TEPMHUHOJIOTHH.

B cBs131 ¢ 0ocobbiMu 00pazoBaTeabHbIMU OTpeOHOCTSIMU oOy4atomuxcs ¢ 311P,
[IpU TUTAHUPOBAHUU pabOThI yYEHUKA HA YPOKE CIIETYET MPUACPKUBATHCS CIACAYIOIINX
MOMEHTOB:

1. Ilpu ompoce HEOOXOAUMO: JaBaTh aJTrOPUTM OTBETA; pa3peliarh
M0JIb30BAThCS MJIAHOM, COCTABIICHHBIM IMIPH MOJIOTOBKE JOMAIIIHETO 3aJaHus; 1aBaTh
00JIbIIIE BPEMEHU TOTOBUTHCSA K OTBETY Y IOCKU; Pa3peliaTh JAesaTh MpeIBApUTEIbHBIC
3aMucH, MOJIb30BaATHCS HATJISAHBIMUA TOCOOUSIMH.

2. Tlo BO3MOKHOCTH 3a/laBaTh OOYYalOIIMMCSI HABOISIIME W YTOUHSIOLIUE
BOMPOCHI, KOTOPbIE IOMOT'YT UM IOCJIEJOBATEIBHO U3JI0KUTh MaTepual.

3. CucTeMaTH4eCcKu MPOBEPATh YCBOCHHE MaTepHUayia MO TEMaM YPOKOB, JJIA
CBOEBPEMEHHOT0 OOHAPYKEHHUs MPOOEIOB B MPOLLIEAIIEM MaTepurare.

4. B mporuiecce u3y4eHUs HOBOTO MaTepraia BHUMaHUE YYEHUKOB oOpariaercs
Ha HanboJiee CIOXKHBIC pa3eibl u3ydaemMoi TeMbl. Heo0xonumo vaiie oopamarbes K
HUM C BOIIPOCaMH, BEISICHSIOIIMMH TOHUMaHue Y4eOHOTO MaTepHalia, CTUMYJIMPOBATh
BOMIPOCHI IIPH 3aTPYTHEHUSAX B YCBOCHHH HOBOTO MaTepHaa.

Mecto yuyeOHOro npeamera « Pusuka» B y4eOHOM ILIaHe

B cootBercTBUM ¢ DenepaibHbIM TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHAapTOM OCHOBHOTIO 00111ero 00pa3oBanus yueOHbIi npeaMeT «Du3nka» BXOIUT B
npeaMeTHyr0 001acTh «ECTECTBEHHBIE HAyKu» M SIBISICTCS 00s3aTEIbHBIM IS
uzyuenusi. Comepkanue yueOHOro rmpeamera «Dusuka», TMPEJACTaBICHHOE B
denepanpHO paboueit mporpamme, coorBeTcTByer PI'OC OO0, denepanbHOit
oOpa3oBaTeIbHOM IPOTpaMMe OCHOBHOTO 00Immero ooOpazoBanus, DenepanbHOI
aJanTUPOBAHHON 00pa30BaTEILHOM MPOrpaMMe OCHOBHOTO O0IIET0 00pa30oBaHUs JIs
oOydJaronmxcst € 3aJepPKKON TCUXUYECKOTo pa3BuTus. OOIee dYHCIO 4Yacos,
PEKOMEHJIOBAaHHBIX ISl M3y4deHus (u3uku Ha 6a30BoM ypoBHE, — 238 4yacoB: B 7
KJacce — 68 JacoB (2 yaca B Hezelno0), B 8 kiacce — 68 yacos (2 yaca B Hezel), B 9
kimacce — 102 4gaca (3 yaca B HeZIeli0).



COLEP)KAHUE YUYEBHOI'O ITPEJMETA «®U3MUKA»

7 KIIACC

Pasznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY KalOLIEero Mupa

dusuka — HayKa o npupoze. Ssnenus npupoas (MCP). Ousnueckue sBaeHus:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenUUMHBL. M3MmepeHue Qundeckux BenUUUH. Du3auueckue
npubopwi®. Ilozpewnocms usmepenuii. MexyHapoaHas CUCTEMA €IHHHIL,

Kak ¢u3uka u qpyrue ectecTBEHHbIE HAYKH U3y4aroT npupony. Ecmecmeento-
HAYuHbllL  MemooO NO3HAHUA: HaOM0OeHue, HNOCMAHOBKA HAYYHO20 B0NpoCd,
8bIOBUIICEHUE — 2UNOme3, IKCNepuUMeHm No Npoeepke 2unomes, 00OvIACHeHUe
Habnooaemozo saenenus. Onucanue Guuieckux sA6NeHUl ¢ NOMOUbI0 MOOeel.

[TpenmMeT 1 MeTOABI PUBUKH.

Jemoncmpayuu®

1.  MexaHuuecKue, TEIJIOBbIE, >JIEKTPUUECKHE, MATrHUTHBIE, CBETOBHIE
SBJICHUAL.

2.  ®usuyeckue NpuOOPHI U MPOIEAYpa MPSAMBIX H3MEPEHHUH aHATOTOBBIM 1

ur(ppOBBIM PHUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JE€IEHUS HW3MEPHUTEIBHOIO Mpuodopa (UCHOJIb3ys
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. 3mepenue paccTosTHUM.

3. U3mepenne 00bEMa )KUIIKOCTHA U TBEPAOTO Tela

4. Onpeoenenue pazmepos Maivlix mei.

5. Usmepenne TtemmepaTypbl TpHU TOMOIIM >KUJIKOCTHOTO TEpMOMETpa H
JaTYNKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke eunomesvl. OAIbLHOCHb NOAEMA
wapuka, nyweHHo20 20pu3oHmaibHo, mem Ooavule, uem 00buLe 8blICOMA NYCKA.

Paszgea 2. IlepBoHayaibHbIe CBEICHUA O CTPOCHUM BELIECTBA

CrpoeHue BemiecTBa: aTOMbl W MOJIEKYJBI, ux pasmepvl. Onvimbi,
0oKaszvlgaroujue OUCKpemnoe cmpoeHue 6euecmad.

JIBrxenue wdactuil BemiecTBa. CBsA3b CKOPOCTH JBW)KEHHMS YacTUIl C
Temneparypoil. bpoyHoBckoe aBwxkeHue, AuGpPysusa. Bzaumooleicmsue uacmuy
gewecmea: NPUMAdICeHUe U OMmaiKueaHue.

ArperaTHble COCTOSIHUSL BEILECTBA: CMPOEHUE 2A308, HCUOKOCMeEl U MEEPObIX
(kpucmaniuueckux) men. Bzaumocesasb medcoy ceolicmeamu eewjecme 6 pa3Hbix

1 MC — aneMeHTHI coieprkanys, BKIFOUAIONINE MEXIIPEJMETHBIE CBSA3H, KOTOPBIE MOJIPOOHEE PACKDPBITHI B
TEMaTHYECKOM IUTAHUPOBAHHH.

2 351ech n asnee KypcuBOM 0003HAUEHBI TEMBI, M3y4EHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMMTELHOM IUiane. [lemaror
CaMOCTOSTENILHO ONpe/IessieT 00beM N3ydaeMoro MaTepHania.

3 Bee JlemoncTpanuu u JlaGopatopHbie paboThl, MPEICTABIEHHBIE B COJIEPKAHUH, JIOMYCKAETCS (MOMKHO) POBOJIUTH,
UCTIONB3Ysl MHPOPMAIIMOHHBIE M JICKTPOHHbIE TEXHOJIOTHHU (1] poBbIe 00pa3oBaTeIbHBIE PECYPCHI).
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aA2pe2amHblX COCMOSHUAX U UX AMOMHO-MOAEKYAPHLIM cmpoeruem. Ocobernnocmu
azpe2amHuix COCMOSIHUL 800bL.

HMemoncmpayuu®

1. HaGnrogenne 6poyHOBCKOTO ABM)KCHUS.

2. Habmonenue nuddysun.

3. HabarooeHnue ssnenutl, 00bACHAIOWUXC NPUMSICEHUEM UTU OMMAIKUBAHUEM
yacmuy eeujecmsa.

Jlabopamopnwie pabomul u onvimoul

1. Oyenxa oOuamempa amoma Mmemooom psd08 (C UCHOTL30BAHUEM
gdomoepaghuii).

2. OnbIThI 110 HAOTIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYXKEHUIO JIEUCTBHUS CHII MOJICKYJSPHOTO MPUTSKEHHUS
(2/1eKMmpPOHHAA 0EMOHCIMPAUUSL).

Pa3nen 3. /IBuikeHue U B3aUMOAeCTBHE TeJl

Mexannueckoe nBuxkeHUe. PaBHOMepHOE U HEpPAaBHOMEPHOE JBIKCHHE.
Ckopoctb. Cpeousisi ckopocmsv npu HepasHOMepHoM OeudiceHuu. Pacuér mytu u
BPEMEHU JBUKCHUS.

SBneHune wuHepUMH. 3aKOoH uHepyuu. B3zaumoleiicmeue men KAK NPUYUHA
uUsMeHeHUus ckopocmu O08udxceHus men. Macca kak mepa uHepmuocmu meid.
[TnotHOCTE BemecTBa. C653b NIOMHOCIU C KOJUYECMBOM MOAEKV 8 eOUHUYE 00bEMA
seujecmaa.

Cuiia kak XapakTepucTuka B3aumojneuctBusa ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwto ounamomempa. SIBIEHUE TATOTCHUS U CHUJIA
Tsokectd. Cuna msoicecmu na opyeux niaanemax (MC). Bec tema. HeBecoMocCTs.
CioxxeHue cujl, HalpaBJICHHBIX MO OAHOM mpsiMoi. PaBHOmeicTByromas cui. Cuna
mpenus. Tpenue cxonvocenus u mpenue noxos. Tpenue 6 npupode u mexnuxe (MC).

HMemoncmpayuu®

1. Habmronenne MeXaHHUECKOT0 ABMKEHUS TEa.

2. N3mepenne cKkOpOCTH NPSIMOJIMHENHOTO JBUKECHHUS.

3. HaGnronenue sBaeHUs HHEPITUH.

4, Ha6nronenue n3aMeHeHnsi CKOpOCTH TP B3aUMOJECHCTBUU TEN.

5. CpaBHeHHE Macc N0 B3aMMOJICVCTBUIO TEI.

6. CroxeHue cuil, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnsie pabomel u onvimot

1. Ornpenenenre CKOPOCTH PaBHOMEPHOTO IBUAKEHU (IIapUKa B KUIKOCTH,
MOJIEIH DJICKTPUICCKOT0 aBTOMOOWIIS U T. 11.) (21eKMPOHHAA 0EMOHCIPAUUSL).

2. Omnpenenenre cpeaHel CKOPOCTH CKOJIbKEHUS OpyCKa WM IIapHKa I10
HAKJIOHHOM TIOCKOCTH.

3. OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4 3;1ech u aree NMPUBOANTCS PACHIMPEHHBIN MIEPEYEHD JAG0OPATOPHBIX PabOT U OTIBITOB, U3 KOTOPOTO YUHUTEIb JIENAET
BBIOOD MO CBOEMY YCMOTPEHHIO.



4, OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsOKeHHs (nedopMarivim)
MPY>KAHBI OT IPUJIOKEHHOMN CHITBI.

5. OnBITHI, IEMOHCTPHUPYIOITUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKCHUS OT
Beca Tella U XapakTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3znea 4. JlaBjieHue TBEPABIX TeJ, s KUAKOCTEH U ra30B

Hasnenue. Cnocobvl ymenvuienus u yseauueHus oagnenus. /lagnenue 2asa.
3asucumocms OaeéneHus 2asza om o00véma, memnepamypul. llepedaua Oasenenus
MeEpPObIMU menamu, Hcuokocmamu u 2azamu. 3axon Illackans. [Inesmamuueckue
Mawunbl. 3aBUCUMOCTD JIABJICHHS XKUAKOCTH OT riyounsl. Coobwaroujuecst cocyoul.
T'uopasnuueckue mexanuzmoi.

AtMochepa 3emian u arMmochepHoe AaBieHHe. [Ipuyunvl cyujecmeosaHus
8030ywiHol obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocghepHo2o
oasnenus. 3a8UCUMOCb AMMOCHEPHO20 0asleHUsl OM 8bICOMbL HAO YPOGHEM MODAL.
IIpubopwl Ons uzmepenus ammocpepHoz2o 0asieHus.

eticmsue srcuokocmu u 2aza Ha noepydceénHoe 8 HUX meno. BeITankuBatoias
(apxumenoBa) cuia. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTH JAaBJICHUA ra3a OT TeMIepaTyphl.

[lepenaua gaBieHuUs! )KUIKOCTHIO U Ta30M.

Coo0maromuecs CoCy/ibl.

['mnpaBnuueckui npecc.

[IposiBieHue neicTBrst aTMOC(HEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT 00BbEMa MOTPYKEHHOW YaCTH
Tea U TNIOTHOCTU KUIKOCTH.

7. PaBeHCTBO BRITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus Tell: TUIaBAaHUE WJIU MOTPY>KEHUE Tell B 3aBUCUMOCTH
OT COOTHONIEHUS IUIOTHOCTEN TeJa U KHUJIKOCTH.

Jlabopamopnwie pabomul u onvimol

SohkowdE

1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00BhEMA MOTPYKEHHOM
B KUJIKOCTh YaCTH TeJia.

2. OnpeneneHue BBITAIKABAIONIEH CHJIBI, JCHUCTBYIOIIEWM Ha TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOLIECH CHIIBI, JIEMCTBYIOLICH Ha
TEJIO B ’KUJAKOCTH, OT MACChI TeJa.

4, OnbIThl, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JIEHCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa OTPY>KEHHOH B KUJKOCTh YaCTH TEIa
Y OT IUIOTHOCTH KUIKOCTH.

S. KoncrtpyupoBanue  apeomerpa  WiIM  KOHCTPYHPOBAHUE  JIOJKHU
Y OTIPEAEITICHUE €€ TPY30II0IbEMHOCTH.

Pazgea S. PaGora u MOIIHOCTB. JHeprus
Mexanuueckasi pabota. MOIITHOCTS.

10



[IpocTtbie MeXaHWU3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [lpasuno
paenogecus pviuaza. llpumenenue npasuia pasnogecus pviuaza K 610Ky. «3omomoe
npasunoy mexanuxu. KIIJI npocteix MexaHu3MoB. IIpocTeie MeXaHU3Mbl B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. Kunemuueckas u nNOMeHYUANbHAS  DHEPIUSL.
lIpespawenue oono2o euda mexanuueckou 3Hepeuu 8 Opy2ol. 3aKOH COXPaHEHUS
SHEPIrUU B MEXAHUKE.

Hemoncmpayuu

1. [Ipumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomut u onsimor*

1. Onpenenenre pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tella
10 TOPU30HTAIILHON TOBEPXHOCTH.

2. HccenenoBanue ycaoBUI paBHOBECHUS pblyara.

3. N3mepenue KITA HaKJIOHHOU IIJIOCKOCTH (31eKkmpoHnHan
demoncmpauusi).

4. N3ydenne 3aKkoHa COXpPAHEHHS] MEXAHUYECKOW JSHEPIUU (2/1eKMmpOHHAA
demoncmpauusi).

8 KJIACC

Pa3znen 6. TerioBble siBjIeHMSE

OcHosHble  NON0JICEHUS.  MOJIEKYIAPHO-KUHEMUYeCKOU meopuu  CmpoeHus.
sewecmea. Macca u pasmepvi amomog u monekyi. Onvimvl, noomeepaicoaujue
OCHOBHbLE NONONHCEHUSL MONEKVISAPHO-KUHEMUYECKOU MeopUul.

Mogenu TBEPAOro, JKUAKOTO U Ta3000pa3HOrO0 COCTOSHUM BEIECTBA.
Kpucmannuueckue u amopguvie mena. ObvsicHeHue c80UCME 2a308, HUOKOCMEL U
MeEpPObIX Mmell HA OCHOBE NOJIONCEHUU MOJIeKYIAPHO-KUHEMUYecKou meopuu.
CmauuBaHue u KanuuiapHle aeienus. Tenniogoe pacuuperue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi.  Cnocobbl  uzmeHenuss  GHYMpeHHel  SHepeuu:
menjionepeoaya u cogepuieHue pabomol. Buovi menionepeoauu: menionpo8oOHOCMb,
KOHBeKYUsl, U3Ty4eHue.

KonmndectBo Temnotel. Yoenvnas mennoémkocmov sewecmsa. Tennooomen u
menyogoe pasHosecue. Ypasuerue menyioso2o baiauca.

Inasnenue u omeepoesanie KpUCMALIULECKUX 8euecms. YOerbHas menioma
naaenenus. Ilapoobpazoeanue u kondencayus. Ucnapenue (MC). Kunienue. Yoenvuas
menjioma  napoooOpazo8anus.  3aBUCUMOCHb — MeMnepamypvl — KUneHus  om
ammocgeprozo oasnenus. Braxcnocms 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma c2opanus.

Hpunyunor pabomvr mennosvix osucameneu. KIIJ[ mennosoeco osucamens.
Tennosvie osucamenu u 3auwuma okpyxcarouei cpeovt (MC).

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

Hemoncmpayuu
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1. Habmnronenue 6poyHOBCKOTO JABUKEHUS.

2. Ha6nronenue nuddysun.

3. HaGnronenue siBneHuit cMaurBaHUs U KaMWLISIPHBIX SBICHUH.

4, HaGnronenue TemioBoro pacummpeHus Tedl.

5. N3menenune naBieHus raza nMpyu U3MEHEHUH 00bEMa M HAarpEBaHHWH WA
OXJIAXKJICHHUU.

6. [IpaBuna n3aMepeHus TeMIepaTyphbl.

7. Bubl Terutonepeaayu.

8. OxJTaXKIeHUE TIPH COBEPIIICHUHN PaOOTHI.

9. HarpeBanue npu coBepIICHUH paOOThl BHCITHUMHU CHJIaMHU.

10. CpaBHeHHE TEIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmroneHue KUIEHUS.

12. HaGmroaeHue mocTOsSHCTBA TEMIIEpaTyphl IIPH TIJIaBJICHUH.
13. Mogenu TemIoBbIX ABUTATEIEH.

Jlabopamopnwie pabomul u onvimol

1. OnbITel MO OOHAPYXKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO HPUTSIAKEHUS
(2/1eKmpOHHAA 0eMOHCIMPAYUUSL).

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIA caxapa.

3. OnpITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

4. OrnpeneneHue JaBICHUS BO3IyXa B OalJIOHE HITTPHUIIA.

5. OnpIThl, NEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3]lyXa OT €ro
00bEMa M HArpEeBaHUS W OXJIAKICHHUS.

6. Ilposepka cunomesvl MUHENHOU 3aA8UCUMOCTU OJIUHBL CMOJIOUKA
AHCUOKOCMU 8 MEPMOMEMPUUECKOU MPYOKe Om memnepamypol.

1. Habmronenne wu3MeHEeHHMs] BHYTPEHHEW OJHEPrUM Telna B pe3yJbTare
Terionepeaay U padboThl BHEUTHUX CHUJI.

8. UccnenoBanue siBaeHUs TEIJIOOOMEHA MPU CMEIIMBAHUMU XOJIOTHOU U

ropsiueu BOJBI.

9. Onpeoenenue konruuecmea menyiomol, NOJYYEHHO20 000U NPU MENI000OMeHe
C HazpemulM MemauiudecKum YUruHOpOoM.

10. HccnenoBanwme mporiecca UCTIapCHHMS.

11. OmnpenenieHrie OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.

12.  Onpeoenenue yoenvbHol meniomsl NAAGLeHUs 1b0d.

Paznen 7. JjekTpudyecKkue 1 MArHUTHbIE SIBJICHUS

Onexmpuzayus men. J[Ba pola 3IEKTPUYECKUX 3apsnoB. B3aumopeiicTBue
3apsHKEHHBIX TEll.

Onextpudeckoe mnone. [lpunyun cynepnosuyuu d271eKmpudeckux noaeu (Ha
KauecmeeHHOM YPOGHe).

Hocumenu snexmpuueckux 3apsoos. DlemMeHmapHblll 31eKmpuyeckull 3apsio.
Cmpoenue amoma. [IpoOBOJTHUKH U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsna.
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DIJIEKTPUYECKUN TOK. Ycnosus cywecmeoganusi 921eKmpuyeckoco mokda.
HNcTOouyHMKN TOCTOSSHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOrO0 TOKa (TEILIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKmpudecKull mox 8 HCUOKOCAX U 2a3ax.

PaGota W MOIIHOCTH JJIGKTPHUECKOTO TOKa. 3akon Jlicoyra—/lenya.
Onekmpuueckue yenu u nompeoumenu INeKMPUYECKOU JHepeuu 8 Oblmy.
Onextpuyeckas nenb. Cuna Toka. DieKTpuyeckoe HampsbkeHue. ConpoTHBIICHHE
MPOBOAHUKA. YOenvHoe conpomuesnenue seujecmsea. 3akoH OMa Jisl ydacTka IIeMu.
[TocnenoBarenbHOE W MAPAJIIENBHOE COEAMHEHUE MPOBOAHUKOB. Kopomkoe
3aMblKaHUe.

[TocTosiHHBIE MarHUTHI. B3auMoAeHCTBUE OCTOAHHBIX MArHUTOB. Mazcnumioe
nozne. Macnumnoe none 3emnu u e2o snHauenue 071 xcusHu Ha 3emne. Onvim Ipcmeoa.
Mazcnummnoe none snekmpudeckoz2o moka. I lpumenenue 21eKmpomazHumo8s 8 mexHuxe.
eiicmeue macHumHo20 NONA HA NPOBOOHUK C MOKOM. JleKmpoosuzcameb
nocmosanHo2o moxa. Mcnonvzoeanue snexmpoosucamenei 6 MEXHUYEeCKUx ycm-
poucmeax u Ha mpaHcnopme.

Onvimur @apaodes. Aenenue snexkmpomacnumuoi unoykyuu. Ilpasuno Jlenya.
Inexmpoeenepamop. Cnocobvl noryueHus 21eKmpudecko dHepauu. INEKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX HICTOUHUKAX YHEPTUH.

Jemoncmpayuu
DIIeKTpU3aLUS TEIL.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3aUMOJACHCTBHUE 3aPSKEHHBIX TE.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.

DIIEKTPOCTATUYECKAS] HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpOBOIHUKY U JUBTIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

NcTouHrKN TOCTOSTHHOTO TOKA.

JIericTBUS DIEKTPUYECKOTO TOKA.

0. DACKTPUYECKUI TOK B KUIAKOCTH.

11. T 'a3oBwIii pa3ps.

12. H3MmepeHHe CHUITbI TOKa aMIIEPMETPOM.

13. H3mepeHwue dAEKTPUICCKOTO HANIPSHKCHUS BOJIBTMETPOM.

14. PeocTaT u MarasuH CONPOTUBIICHU.

15. BsaumoneicTBHE NOCTOSHHBIX MArHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3/IeJICHUS TIOJFOCOB MArHUTA.

17. MoaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MarauTHOE noJie TOKa. DIEKTPOMAarHur.

20.  [le#icTBHE€ MarHUTHOTO TOJISI HA TPOBOJTHUK C TOKOM.

21. DnexkTpoaBUraTesb MOCTOSHHOTO TOKA.

22. HWccnenoBaHue sIBICHUS JIEKTPOMArHUTHOM UHIYKITUU.

23.  Omnprter dapanes.

24. 3aBUCUMOCTH HAaIPABJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUS.

HOooo~NoORWNE
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25. DJeKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnwie padomul u onvimul

1.  OnpeITel MO HAONIOJACHUIO JJICKTPU3AIMKA TEJ WHAYKIMCH W TIpH
CONPUKOCHOBEHUH.

2.  HccrenoBanue JIEHCTBUS DIIGKTPUYECCKOTO IIOJISI HA IPOBOJHUKH U
JTUDJICKTPUKH.

3. COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

4.  V3mepeHue U PETYIUPOBAHHUE CHJIBI TOKA.

5.  H3MepeHue u peryMpoBaHHUE HAIPSKCHUS.

6.  Uccreoosanue 3agucumocmu cuivl moxa, udyweeo uepes pesucmop, om
CONPOMUBTIEHUSL PE3UCTOPA U HANPSICEHUS HA Pe3UCope.

7. Onvimet, OeMOHCmpupylowue  3a8UCUMOCHb  JJIeKMPULECKO20
CONpOMuUGIeHUss NPOBOOHUKA OM €20 OJUHblL, NIOWAOU NONEPEeUHO20 CeHeHUsl U
mMamepuana.

8.  Ilposepxa npasuna cnodiceHus HAnNpsaAXcenull npu nocied08amenbHOM
COeOUHeHUU 08YX Pe3UCHOPO8.

9.  Ilposepxa npasuna 0ns cuibl MOKa NpU NAPANIETLHOM COEOUHEHUU
Pe3UCMOPO8.

10. Ompenenenue pabOTHI AESKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. OrmpeneneHre MOITHOCTH JJICKTPHYECKOTO TOKa, BBIICIICMON Ha
pe3ucrope.

12. HccnenoBaHue 3aBUCUMOCTU CHUJIBI TOKA, UIIYIIETO Yepe3 JIAMIIOYKY, OT
HAIPSHKCHUS Ha HEH.

13.  Onpeoenenue KII/[ nacpesamernsi.

14. WccnepoBaHre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

15. W3yueHue MarHWUTHOTO TIIOJIS TIOCTOSTHHBIX MAarHMTOB TPH  HUX
00bEIMHEHUU U Pa3IeJICHUH.

16. HccnenoBanue IEWCTBHS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OneITel, AEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHJIBI B3aUMOACHCTBUS
KaTYIIKA ¢ TOKOM ¥ MarHWTa OT CHJIBI TOKa M HAIPAaBIICHUS TOKA B KaTYIITKE.

18. H3ydeHue AeMCTBUS MAarHUTHOTO TOJIS HA TIPOBOIHUK C TOKOM.

19.  Kouncmpyuposanue u uzyuenue pabomol 31eKmpoosu2ameisi.

20. Usamepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

21.  OneITHI MO WCCICAOBAHUIO SIBJIICHUS 3JIEKTPOMAarHUTHON WHIIYKITUU:
HCCIIeIOBaHNE N3MCHCHHI 3HAYCHUS M HAITPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannueckue siBJeHHS

Mexanuueckoe ABWXKeHHWE. MarepuanbHas Touka. Cucrema oOTcYETa.
OTHOCUTENIBHOCTh MEXaHMYECKOrO JABWKEHHUA. PaBHOMepHOE MpsSMOJUHEHHOE
nBIKeHUE. Hepasenomeproe npsmonuneiinoe osudgicenue. CPemHSIs U MeHOBEHHAs
CKOpOCMb mejia npu HepasHOMEPHOM OBUNCEHUL.
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VYckopenue. Pasnoyckopennoe npamonuHetinoe OsudiceHue. (CB0oOOAHOE
nagenue. Onvimot I anunes.

Jluneunas u y2nosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

[lepBoiii 3axk0H Hprorona. Bropoi 3akon Herotona. Tperuit 3akoH HproToHa.
Ipunyun cynepnozuyuu cuJ.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuna mpenusi CKOIbMCeHUs, Cund
MpeHUsl NOKOs1, Opyaue UObl MPeHUs.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpEHHE CBOOOIHOTO
nageHus. Jeusicenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocmo.
Hesecomocmo u nepezpysxu.

PaBHOBecue marepuanbHOU TOYKH. AGcomomHo meépooe meno. Pasnosecue
meép0o20 mena ¢ 3aKpeniéHHol ocvlo pawjerus. MOMEHT cuibl. [lenmp msscecmu.

Nmnynec Tena. Hsmenenue umnynvca. Umnyroc cuivi. 3aKOH COXPaHEHUS
nmnyibca. PeaktuBnoe asmxkenue (MC).

Mexanuueckast paboTa 1 MOIIHOCTb. PaboTa cuil TsxKecTu, ynpy2ocmu, mpeHus.
Ceszb  omepeuu u pabomsi. lloTeHIMaATbHAST SHEPIrUs Tena, MOAHITOrO HaJ
IIOBEPXHOCTBIO 3eMIH. [lomenyuanvras snepaus cocamou npyscunsvl. Kunernueckas
sHeprus. Teopema o Kunemuueckou 3SHepeuu. 3aKOH COXPAHECHMS MEXAHUYECKOU
SHEPIUM.

Jemoncmpayuu

1. Hab6nronenne MexaHu4ecKoro ABUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TE
OTCYETA.

2. CpaBHeHHE TyTEeH U TPACKTOPUN ABUKEHHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

3. N3Mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.

4, Uccnenoanne npu3HaKkoB PAaBHOYCKOPEHHOTO JIBUKEHUS.

5. HaOnronenue ABMKEHUsI TeJla MO OKPY>KHOCTH.

6. HaOnronenne MexXaHMYECKUX SIBJICHUM, IPOUCXOJSAIIMX B CHCTEME

orcuéra «Temexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBH>)KEHHH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHUS T€JIa OT MAcChl Teja U JAEHUCTBYIOIIEH HA HETO
CHJIBI.

8.  HaOmronenue paBeHCTBa CUJI TP B3aMMOAECHCTBUM TeEll.

9.  H3MeHeHue Beca Teja NpU YCKOPEHHOM JABM)KEHUU.

10. Tlepemaua uMmIrynbca Mpy B3aUMOJICHUCTBUU TEIL.

11. TIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

12. CoxpaHeHHe UMITYJIhCa TIPH HEYIIPYTOM B3aUMO/ICHCTBUMU.

13.  CoxpaHeHue uMIyJjbca Npu abCOIIOTHO yIPYTrOM B3aUMOJICHCTBUU.

14. HaOGmroaeHne peakKTUBHOIO JIBHXKCHUS.

15. CoxpaHeHHre MEXaHUYECKON PHEPTUU MPU CBOOOAHOM IaJICHUU.

16. CoxpaHeHHe MEXaHMYECKOM DHEPruu TMpu ABUKEHUU Tejla TO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimul
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1. Koncmpyuposanue mpaxma ons pazeona u oanbHeuuie2o pagHOMepHO20
OBUIICEHUSL WAPUKA UTU TNENEHCKU.

2. OrnpeneneHue CpeiHEM CKOPOCTU CKOJbKEHUS OpycKa WM JIBUKEHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OnpeneneHrne yCKOpEHHsI Tejla MPU PaBHOYCKOPEHHOM JIBXKEHHH I10
HAKJIOHHOM TUIOCKOCTH.

4. UccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
JIBWYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

S. llposepra cunome3svi: eciu npu pasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYaIbHOU CKopocmu nymu OMHOCAMCA KdK pﬂd HeYemmwix qucesnl, mo
coomeemcmeyrowue npomesiICymKu 6pemeru OOUHAKOBYL.

6.  HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHIJIBI
HOPMAaJIbHOT'O J1aBJICHUSI.

7. Onpenenenre Ko3pPUIMEHTa TPEHUS CKOJIBXKEHUS.

8.  Omnpenenenue KECTKOCTU MPYKUHBI.

9.  Onpenenenue pabOThI CUIIBI TPEHUS TIPU PAaBHOMEPHOM JIBIDKEHUU Tela

M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. Ormpenenenne pabOTBI CHUJIBI  YOPYTOCTH TPH  TOIBEME Tpy3a
C MCTIOIH30BAaHUEM HEIOIBIKHOTO U MOABM)KHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAaHEHUS SHEPIHH.

Paznen 9. Mexanuveckue KoJie0aHUs U BOJTHBI

KonebarenbHoe npmxenune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUN: TIEPHO/I,
4acToTa, aMImIuTyga. Mamemamuyueckui u npyscunHvii masmuuxu. IIpeepawenue
SHEpeUU NpuU KoJ1e6ameilbHOM O8UNCEHUU.

3aryxaroiue koiebanus. BeinyxaeHHbIe Koaebanus. Pezonanc.

Mexanuueckue BoJIHBL. CBOHCTBAa MEXaHWYECKUX BOJH. [IpodonvHblie u
nonepeynvie 80JHbl. [[MUHa 80IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
B0JIHbL 8 MBEPOOM meie, ceticmudeckue 8oHbl (MC).

3ByK. I pomkocms 38yka u evicoma moua. Ompadicenue 38yka. Hngpaszsyk u
VIbIMPA3EYK.

Jemoncmpayuu

1. HaOmronenne xoneOaHMM Tea MOJ NEUCTBHEM CWIIBI TSDKECTH U CHJIBI
YIPYTOCTH.

2. Hab6monienue xosnebanuii rpy3a Ha HUTH U Ha MPYKUHE.

3. HaGnronenue BRIHYKEHHBIX KOJIEOaHMI U pe30HaHCca.

4, Pacnpoctpanenne npo10IbHBIX U IMTOMIEPEYHBIX BOJIH.

5. Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HaHC.

Jlabopamopnwie pabomul u onvimoul

1. OnpeneneHne 4YacToTbl M Mepuofa KoJIeOaHWM MaTeMaTHYeCKOTo
MasATHHUKA.
2. OmnpeneneHre 4acTOThl U NepHoJa KojeOaHW MpPYKMHHOTO MasiTHUKA

(2/1eKmpoHHAA 0eMOHCmPayusl).
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3. HccnenoBaHue 3aBUCUMOCTH NEPUOJIA KOJIEOAHUH TIOIBELIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4, HccnenoBanne 3aBUCMMOCTH  TepuoAa  KOJEOaHWN  MPYKHUHHOTO
MasiITHUKA OT MACCBI I'PY3a (2/1eKMPOHHAA 0EMOHCMPAUUL).

5. [TpoBepka HE3aBUCUMOCTH MEpHOJIa KoJaeOaHu Tpy3a, MOABEHICHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OneITB, JEMOHCTPHUPYIONIME 3aBHCHMOCTH TEpPHOJA  KOJICOaHUN
IPYXUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. N3mepenne  yckopeHHss  CBOOOAHOTO  MAJEHUs  (271eKmpoHHAsA
demoncmpauus).

Pazgea 10. DneKTpOMArHuTHOE MOJIE€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL.  (Cgolicmea
IneKmpomMazHummuslx 60aH. ILllkana snexkmpomacHummublx 601H. Hcnonvsosanue
INEKMPOMASHUMHBIX 8OJIH O COMOBOLL CEA3U.

DnekTpoMarHuTHas mnpupoja ceta. CKoOpocTh cBeTa. BomHOBBIE CBOMCTBA

CBETA.

Jemoncmpayuu

1. CBOMCTBA 2IIEKTPOMATHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETAa.

Jlabopamopnsie pabomut u onsimor*

1. N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIJIBHOTO
TenedoHa.

Pa3zgea 11. CBeToBbIe sIBJICHUS

JlyueBast Mosienb cBeTa. MicTouHuku cBeta. [Ipsamonunetinoe pacnpocmpanetue
ceema. 3ammenus Coanya u Jlynvi. Otpaxenue cBera. [lnockoe 3epkano. 3axou
ompasicenus ceema.

[Ipenomnenue cBeta. 3akOH MpeIoOMIIEHHs cBeTa. [lonHoe 6HympeHHee
ompadicenue ceema. Flcnonvzoganue noOAHO20 BHYMPEHHE20 OMPAdNCEHUs 8
ONMUYECKUx c8emoB8ooax.

Jlunza. Xon nyuedd B numH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'na3z xax onmuueckas cucmema. bnuzopykocms u
0aIbHO30PKOCHIb.

Pasznooicenue 6enoco ceema 6 cnekmp. Onwvimvlr Hviomona. Cnoowcenue
CNEKMpPAaIbHbIX YBEMO8.

Hemoncmpauuu
[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

ONTHYECKUHA CBETOBO/I.

Xon nydyei B coOuparolieit JImH3e.

X0 Iy4ell B pacCenBaroIIeH JUH3E.
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8.  Ilonmyuyenue n300pa>keHU C TOMOILBIO JIUH3.

Q. [Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEIECKOIIA.
10. Mopens rnaza.

11. PaznoxeHue 6€10T0 CBETA B CIIEKTP.

12. Tlomydenue Genoro cBeTa MpH CIOKEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwie padomul u onvimul

1. UccnenoBanne 3aBUCUMOCTH yIJia OTPa)KEHHSI CBETOBOTO Jiy4ya OT yIJia
TaJICHMS.

2. N3ydeHne xapakTepucTUK N300pakeHUs MpeMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTJia MPEJIOMIICHHUS CBETOBOTO JIydya OT yIJia
naJieHus Ha TPAHUIIE «BO3yX—CTEKIIO».

4. [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JTMH3BI.

5. Omnpenenenre GOKYCHOTO pacCTOSTHUS U ONTHYECKON CHIIBI COOUparoIeit
JIUH3BI (21eKMPOHHASA 0eMOHCMPAYUsL).

6. OneITel MO Ppa3loKEHUIO OEJI0oro CBETa B CIEKTP (271eKmpoHHas
demoncmpauusi).

7. OnbITEl 0 BOCHPUSITUIO 1BETA MPEIMETOB MPU UX HAOIIOJCHUU uepes

LIBETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS

Onvimovl Pezepgopoa w mninaHetapHas Mojenib atoma. Mogens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeot.

PanuoaktuBHOCTE. Anbgha-, 6ema- u eamma-usnydenusi. CTpOCHHE aTOMHOTO
anpa. Hyknonnas mooenv amomnozo siopa. Mzomonwl. Paduoakxmuenvie npespaueHus.
Ilepuoo nonypacnaoa amomuulx s0ep.

SAnepubie peakinuu. 3aKOHBI COXPAHEHHUS 3apSAIOBOTO M MAacCOBOTO YHCEIL.
Pearxyuu cunmesa u denenus si0ep. Mcmounuxu snepeuu Connya u 36é30 (MC).

Anepnas sHepreTuka. /leiicmeus paouoaKkmueHblX U3TYYEeHUU HA JHCUBble
opeanuzmol (MC).

Jemoncmpayuu

1. CrexTpbl U3Ty4YEeHHS] U TTOTJIOIICHHUS.

2. CriexTpbl pa3aM4HbIX Ta30B.

3. CnekTtp BoJ0opo/a.

4, Hab6nronenue tpekoB B kamepe Bunbcona.

S. Pabota cuéTunka HOHU3UPYIOMIMX U3TYyUEHUI.

6. Peructpanus nznydeHns NpupoOIHbIX MUHEPAJIOB U ITPOIYKTOB.

Jlabopamopnsie pabomel u onvimot

1.  Habnawoodenue cniowHbIX u TUHEUYAmMblX CHEKMPO8 U3TYUEeHUsL.

2. HccenenoBaHue TPEKOB: U3MEPEHUE SHEPTHM YacTULBI IO TOPMO3HOMY
nytu (1o ¢potorpadusm) (21eKmpoHHas OemMoHCmpayus).

3. N3mepenue paagnoakTUBHOTO (POHA (971€KMPOHHAA OeMOHCMPayus).
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IHoBTOPHUTEIHLHO-00001IAO I MOY b

[ToBTOpHUTENHEHO-00001IAIOIINN MOAY/Ib IPEIHA3HAYECH JJI1 CUCTEMAaTU3aluu U
00001IeHHS TPEAMETHOTO COACPKAHMSI U OTIBITA ACSITEIbHOCTH, TPUOOPETEHHOTO NPHU
M3Y4YEHUH BCEro Kypca (PU3UKH.

[Ipy M3y4eHUM AAHHOTO MOJIYJIA PEaJU3yIOTCSd M CHUCTEMATU3UPYIOTCS BHJIbI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTHKEHUE NPEIMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX Pe3yIbTaTOB 00yUYeHUs, (POPMUPYETCS €CTECTBEHHO-
Hay4Has TPaMOTHOCTb: OCBOCHHE HAYYHBIX METOZOB UCCIIENOBAHMS IBJIICHUI IPUPOIBI
U TEXHUKH, OBJAJECHUE YMEHUSIMHU OOBICHATh (PUINUECKUE SIBICHUS, NPUMEHSISA
[OJIyYCHHBIC 3HAHMs, pelmarb 3aJa4d, B TOM 4YHMCIIE KAauyeCTBEHHbIE U
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AESATEIBHOCTHBIN XapaKTep JaHHOIO pasziella peanu3yercs 3a
CYET TOTO, YTO y4YalIUeCs BBIIOJIHAIOT 3aJaHuUs, B KOTOPBIX UM IIPEIIaraeTcs:

" Ha OCHOBE IIOJIYYEHHBIX 3HAaHWW pacro3HaBaThb M HAYYHO OOBICHATH
(u3nuecKkue ABJICHUS B OKPYXKAIOLIEH PUPOJE U MOBCETHEBHOM KU3HU;

" MCIOJIB30BaTh MO/ PYKOBOACTBOM II€1arora Hay4yHble METOJbI UCCIEIOBAHUS
(u3NUeCKUX SBJICHUW, B TOM YHCIE i1 MPOBEPKH TUIOTE3 U IOITyYEHUs
TEOPETUYECKUX BBIBOJIOB;

" OOBSCHATH C OMOPOM HA JUAAKTUYECKHI Marepuall mocie OOCYXIECHHS C
[EJaroroM Hay4Hble OCHOBbI HauOoiee BaXXKHBIX JOCTH)KEHH COBPEMEHHBIX
TEXHOJOTMM, HalpHUMep, NPAKTUYECKOTO HCIIOIB30BAaHUSA PAa3IMYHBIX HCTOYHHKOB
DHEPIUA HAa OCHOBE 3aKOHA IIPEBPAICHMSI U COXPAHEHUS BCEX HM3BECTHBIX BHUJOB
SHEPIHUU.

Kaxxas u3 TeM JaHHOTO pas3zelia BKI0YaeT SKCIEPUMEHTAIIBHOE HCCIIEJOBAHUE
o0oO0mIaroniero xapakrepa Ha YCMOTpPEHHE IeJarora ¥ Impu ero momomu. Paznen
3aBepuIaeTcsl MPOBEICHUEM JTUAarHOCTMUECKOM M OLIEHOYHOM paboThl 3a Kypce
OCHOBHOM IIKOJIBI.

IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbraThl ocBoeHusi odyyaromumucsa ¢ 3IIP yuyebHoro npenmera
«Duszuka» NOJKHBI cOBNaAaTh ¢ pesyiabratamu denepanbHoi pabouell mporpamMmmsl
OCHOBHOTO 00111eTO 00pa30BaHUsI.

HauGosee 3HauMMbIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

B pe3ynbraTte uzyuenus UMKy Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUS y
obyuatomierocs ¢ 3I1P 6ynyT chopMupoBaHbI ClIEAYIOIINE JIUYHOCTHBIE PE3YJIbTaThl B
JacTH:

1) maTpuOTUYECKOTO BOCITUTAHUS
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IPOSIBJIEHUE MHTEpPECa K MUCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHMCKON
duznyecKoil HayKu;

[IEHHOCTHOE OTHOIICHHE K TIOCTIKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) rpa’kJaHCKOr'0 U TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKJIEHUH OOIIECTBEHHO-3HAUUMBIX H
ATUYECKUX MpOOJEM, CBS3aHHBIX C NPAKTUYECKHUM NPHUMEHEHUEM JTOCTHKEHHIM
buzukwy;

OCO3HAaHUE BAXHOCTH MOPAJIBHO-3TUYECKUX MPHUHLHUIIOB B JIE€ATEIBHOCTH
YYEHOT0;

3) 5CTETUYECKOro BOCIIUTAHUS:

BOCHPUATUE SCTETUUYECKUX KauyeCTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
IOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) LEeHHOCTH HAyYHOTO IMO3HAHU:

OCO3HAHHME HEHHOCTH (PU3UUYECKON HAYKH KaK MOILIHOTO HHCTPYMEHTA TO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaKHEUIIIEW COCTABIISIOMIEH KYJIBTYPHI;

pa3BUTHE HAy4YHON JIOOO3HATENBHOCTH, HWHTEpPECa K HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

5) popMupoBaHUS KyJIBTYpPbI 310POBbSI U SMOLIMOHAIBHOTO OJIArONOTYYHS:

OCO3HaHHWE IIEHHOCTU 0Oe30macHoro oOpa3a JKH3HMU B  COBPEMEHHOM
TE€XHOJIOTUYECKOM MHPE, BAXKHOCTHU MPaBUJI O€30MIaCHOTO MOBEJAEHUSI Ha TPAHCIIOPTE,
Ha JI0pOrax, C AEKTPUUECKUM U TEIJIOBBIM 000PYA0BAHHUEM B JOMAIIHHUX YCIOBUSIX;

c(OpMUPOBAHHOCTH HaBbIKa PeQIIEKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY
U TaKOTO K€ MpaBa y APyroro 4eluoBeKa;

6) TPyJI0BOTO BOCITUTAHMUS:

7) aKTHBHOE y4yaCTHE€ B pEIIECHUWU MPAKTHUYECKHX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHW3alMM,  HACEJIEHHOI0  IyHKTa, PpOJHOTO  Kpas)
TEXHOJIOTUYECKOW M COLMAJIbHOW HANpPaBJICHHOCTH, TPEOYIOMIMX B TOM YHCIE H
(u3HUEeCKUX 3HAHUM;

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO MPodeccuid, CBI3aHHBIX ¢ (PU3UKOI;

8) PKOJIOTHUYECKOT0 BOCIIMTAHUS:

OpUEHTalMsd Ha MNpPUMEHEHHE (PU3MYECKUX 3HAHMM [Js pelleHHs 3a7ady B
00JIaCTH OKpYXarollel Cpebl, MIIAHUPOBAHUS MOCTYIIKOB M OLEHKH MX BO3MOMXHBIX
MOCJIEICTBUM JIJIs1 OKPYKarOLIEH Cpeibl;

OCO3HaHUE TIJI00AJIBHOIO XapakTepa 3KOJOTMYECKUX MpodsieM U MyTel ux
peLieHus;

9) apanTanuu K U3MEHSIOIUMCS YCIOBHSIM COLMAIIBHON U IPUPOAHON CPEMBI:

NOTPEOHOCTH BO B3aMMO/ICHCTBUH MPH BBHIOJIHEHNUU UCCIIEA0BaHNN U TPOEKTOB
(u3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM JIPYTHUX;

NOBBIIIEHHE YPOBHSA CBOEM  KOMIIETEHTHOCTHM 4YE€pe3  IPAKTHUYECKYIO
NEeSATENbHOCTD;

noTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHUH, B TOM 4Hclie (HOPMYyIUpPOBAThH
UJeH, MOHATHUSA, TUIIOTE3bI O PU3HUECKUX 00BEKTaX U SABJICHUSIX;

OCO3HaHUE JE(UIIMTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEN B 00JacTU
busuKy;
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IUTAHUPOBAHUE CBOETO Pa3BUTHsI B IPUOOPETEHNN HOBBIX (PU3NYECKUX 3HAHUM;

CTpEMJICHHE aHAJU3UPOBATH U BBISBIATH B3AaUMOCBSI3U MPHUPOJBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

OLICHKA CBOMX JEHUCTBUM C YYETOM BIMAHMS HA OKPYKAIOUIYI Cpexdy,
BO3MOYKHBIX IN100aTbHBIX NOCIIEACTBUM.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ognadenue yHugepcaibHblMu yUeOHbIMU HOZHAGAM EIbHBIMU OCUICHBUAMU:

1) 6a30BbIC JIOTHUECKHE TCUCTBHUS:

BBISIBIIATH U XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUH);

yCTaHABJIMBATh CYIIECTBCHHBI NPH3HAK KIIAaCCH(PUKAIINKA, OCHOBAHHS IS
00001IEHUS ¥ CPaBHEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B paccMaTpUBaeMbIX (haKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;

BBISIBIISIT IPUYUHHO-CIICJICTBEHHBIE CBSI3U MPY U3yUYE€HUU (PU3UUECKUX SIBJICHUIN
U TIPOIIECCOB, MPOBOJAUTH BBIBOJIBI C UCIOIB30BAHUEM JEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIFOUCHUN, BBIJIBUTATh THUIMOTE3bl O B3aUMOCBS3SIX (PU3NYECKUX BEIIMYUH, TIPU
HEO0OXOIMMOCTH TIO/I PYKOBOJICTBOM YUHTEII;

BBIOMpATh Croco0 pemieHus y4yeOHOM (¢u3uuecko 3amaun (CpaBHEHHUE
HECKOJLKMX BAapWAaHTOB pEIICHHS, BBIOOP HambOoiee TMOIXOIAMIETO ¢ YIETOM
CaMOCTOSITEITEHO BBIICJICHHBIX KPUTEPUEB) MO PYKOBOJACTBOM YUUTEIS.

2) 6a30BBIC UCCIIEIOBATEILCKIE ICUCTBHS:

HCITOJI30BATh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJIUTH IO IIJIAHY OIBIT, HECIOXKHBIM (U3HUECKUH IKCIIEPUMEHT,
HeOOJIbIIOE HCClIeJOBaHUE (DU3HUECKOTO SIBICHMS, NPU HEOOXOAMMOCTH MO
PYKOBOJICTBOM YUHUTEIS;

dbopmynmupoBaTh OOOOIICHUS W BBIBOABI 110 pe3yibTaTaM IPOBEAEHHOTO
HAOJIIOICHMSI, OTIBITA, UCCIIEOBAHUS C OTIOPOI Ha TIJIaH/aITOPUTM.

3) pabota ¢ uHbOpMaIIHEii:

MPUMEHSITH PA3IMYHBIE METO/IbI, THCTPYMEHTHI U 3alPOCHI IIPU MIOUCKE U 0TOOPE
uH(bOpMAIUN WM JaHHBIX C YY€TOM MPEI0KEHHON yueOHOM (u3ndecKoi 3amauu,
IPY HEOOXOUMOCTH T1OJ] PYKOBOJICTBOM YUHUTES,

aHAIM3UPOBaTh, CHCTEMATU3UPOBATh MH(HOPMAIIMIO PA3IMYHBIX BUIOB U (HOPM
MIPEACTABIICHHS;

CaMOCTOSATCIILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpPMY  TIPEACTABIICHUS
uHpOpPMAIIMM W WUIFOCTPUPOBATH pEIIaeMble 3aJaud HECIOXHBIMH CXEMaMH,
JUuarpaMMaM#, HHOU TpadUKoi U UX KOMOMHAITUSMU, TTOJT PYKOBOJICTBOM YUHTEIIS.

Ognaoenue YHUBEPCAIbHBIMU yueoHbIMU KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) obmienue:

B X0JI€ 00CYXKJeHUsI y4eOHOTO MaTepuaa, pe3yJbTaToB JIaA00paTOPHBIX padoOT U
MIPOEKTOB 3a7]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKTaeMOii TEMbI M BBICKA3bIBATh UCH,
HalleJICHHBIC Ha PEIICHNE 3aa41 U TOIepKaHue OJ1aroKeIaTeIbHOCTH OOIIEHNS;
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COIOCTABIISATh CBOU CYXKJIEHUSI C CYXACHUSMHU JPYrMX YYaCTHUKOB JUAiora,
O0OHapyXUBaTh PA3JIUYUE U CXOJICTBO MO3UIUKI;

BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJUYHO TIPEJCTABIATh PE3YIbTaThl BBITIOJHEHHOTO (PH3WYECKOTO OIBITA
(3KCTIepUMEHTA, UCCIEAOBAHUS, POEKTA).

2) coBMECTHasl IeSITENbHOCTh (COTPYIHUYECTBO):

MOHMMATh M UCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAIHHOMN
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIeMBbl;

MPUHUMATH 1[N COBMECTHOU JIEATETLHOCTH, OPTaHU30BBIBAThH ICUCTBUS 110 €€
JTOCTIKEHUIO: PaclpeiesiTh POJid, 00CYKIaTh MPOILIECCHl U PE3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh pabOThI, JIOCTUTas KaueCTBEHHOTO pe3ysbTara Io
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUA C APYTUMH YJIEHAMHA KOMaH/IbI;

OIICHMBATh Kaue€CTBO CBOEr0 BKJaJa B OOIMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTENIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

Osnadenue yHueepcanbHblMu yueOHbIMU PECYIAMUCHBIMU OCUCH BUAMU:

1) camoopranuzanus:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTyallUsIX, TPEOYIOIMMUX JJIsI
penieHust PU3NIECKUX 3HaAHUM;

OPUEHTUPOBATHCA B  PA3IUYHBIX  MOJXOJAaX  MPUHITUS  pEUIeHUM
(MHAMBUAYATIBHOE, IPUHSATHE PEIICHUS B TPYIIIE, IPUHATHAE PEIICHUMN TPYIINON);

COCTaBJISITh AITOPUTM pelieHUsT PU3NYECKOMN 3a/1aud UITU TIJIaHa UCCIICI0BAHMS
C y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXHOCTEH, T10]1 PyKOBOJACTBOM
YUUTETIS.

2) CaMOKOHTPOJIb:

JaBaThb OIIEHKY CHUTyallUM U Tpe[iararb IulaH €€ W3MEHEHWs, [pu
HEO0OXOJIMMOCTH TOJT PYKOBOJACTBOM YUHTEIS,

OOBSACHATh  NPUYMHBI  JOCTHXKEHHSI  (HEAOCTHMXKEHHUs)  pe3yibTaToB
NEeATEIbHOCTH, J1aBaTh OLICHKY PUOOPETEHHOMY OIBITY;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBHUSIM.

3) SMOIMOHAIbHBIN MHTEIIIEKT:

CTaBUTh CceOsl HA MECTO JPYroro 4eJOBEeKa B XOJI€ CIopa WM JUCKYCCHHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTroro.

4) npunaTue ceds u APYTUX:

MPU3HABaTh CBOE MPABO HA OMIMOKY MPHU perieHUuH (PU3NYECKUX 3a/1ad Wid B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATDBI

Tpe6oBaHus K NMpeIMETHBIM Pe3yJIbTATAM OCBOCHUS Y4eOHOI0 MpeaMeTa
«Du3uKa», pacnpeejeHHbIe 110 roaM 00yUeHus

PesynpTaTel mo romam GOpMyIHPYIOTCS TO MPUHIUIMY J00aBICHUS HOBBIX
pPEe3yAbTATOB OT roJia K Toy (pe3yibTaThl OUEPEIHOrO T'0J1a 0 YMOJIYAHHUIO BKIIFOYAIOT
pe3yabTaThl MPEABIIYIIUX JIET).
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7 KIIACC

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPa)KaTh

c(hOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

OpUEHTHUPOBAThCS B MOHATHUSIX U ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
du3nueckue M XUMHYECKHUE SIBJICHUS; HAOJIOJEHUE, SKCIIEPUMEHT, MOJEIb,
rUNO0Te3a; €IUHUIIBI (PU3MUYECKUX BEIUYHMH; aTOM, MOJIEKyJa, arperaTHble
COCTOSIHMS BellecTBa (TBEpIOE, MKUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
IBIDKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJMHEHHOE), TPACKTOPHSI,
paBHOACHCTBYIOIIAs CUJI, AedopManus (yrpyras, IiIacTHIecKas), HeBECOMOCTb,
COOOMIAIOIITUECS COCYIBI, C OTIOPON HA TUAAKTUUECKHUI MaTepra

paznuyath siBleHus (qud@y3us; TEmiIoBoe [BMKEHHME YacTUIl BEIECTBa;
PaBHOMEpPHOE  JIBIDKCHHE; HEpPaBHOMEPHOE  JIBHJKECHUE; UHEPIUS;
B3aMMOJICUCTBUE TEN, pagHogecue meEEPObIX mel C 3AKPEniéHHOU OCbIo
epawjenus; Tiepenaya JNaBleHUs TBEPABIMU TellaMU, >KUJIKOCTAMH U Ta3aMu;
aTMoc(epHOE TaBJICHNE; TUIaBaHUE TEJT; MPEBPAICHUS MEXaHUYECKON SHEPTHH )
[0 OMMCAHUIO HMX  XapaKTEepHbIX CBOMCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MYecKoe sIBJICHUE, MOCJE MPEIBAPUTEITHLHOTO
00CYXKJIEHHUSI C TIEAarorom;

pacmo3HaBaTh MPOSBICHUE M3YUYCHHBIX (PM3NUYECKUX SBJICHUN B OKPYKAIOIIEM
MHpPE, B TOM YHuCiIe GU3NYECCKUE SBICHHS B MPHUPOC: MPUMEPHI ABMKCHUS C
Pa3IMYHBIMA CKOPOCTSIMH B KMBOM M HEXWBOW NPUPOJE; ACHUCTBHE CHUJIBI
TPEHUSI B MPUPOJIC U TEXHHUKE; BIUSHUE aTMOCHEPHOTO JIaBJICHUS Ha >KUBOU
OpraHu3M; IIaBaHWE PbIO; pblYard B TEJE YeJIOBEKa; MPHU STOM TEPEBOJUTH
NPaKTUYECKYyI0  3aJady B y4eOHyI,  BBIJEISATH  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKH (PU3UYECKUX SBJIICHUH C TTIOMOIIBIO 11€/1arora;

OMKCHIBATh M3yYEHHBIC CBOWCTBA Tel W (U3WYCCKUE SBJICHUS, HCIIOIB3YS
dusndecknue BeMWYUHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMS, IMYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC Tella, CHIIa
TpeHUs, NaBiieHne (TBEPAOTO Tena, KUIAKOCTH, ra3a), BHITAIKUBAIOMIAS CHJIa,
MexaHu4eckas paboTa, MOITHOCTb, TUIEUO CHUJIBI, MOMEHT CHJIbI, KOO (OUITMCHT
TTOJIC3HOTO JICHCTBHSI MEXaHW3MOB, KHHETHYECKAs ¥ MOTEHITHATbHAS DHEPTHS) C
OTIOpOM Ha CXeMy; TIpH OIMCAaHWW PaCKPhIBaTh (U3HYECKUH CMBICI
UCIIOJIb3yEeMbIX BEJTUYHMH, UX 0003HAUCHUS W €IUHUIIBI (PU3UYECKUX BEIHYUH,
Haxooums Gopmynvl, ce3vl8aouiue OAHHYIO0 GUUUECKYI0 BeNUUUH) C OPYeUMU
GeUYUHAMY, CMPOUMb 2PAuUKU  U3VHEHHbIX 3A8UCUMOCTEl QU3UYEeCKUX
ge/luyUH C OTIOPON HA JUTAKTUUCCKUN MaTepUa,;

XapaKTEPHU30BaTh CBOMCTBA Tell, ((U3UYECCKUE SIBJIICHUS M TIPOIIECCHI, HCTIOIb3YS
IpaBUJia CJIOXKEHUsS CUJI (BI0JIb OJTHOM TpsiMol), 3akow I yka, 3axon Ilackans,
3aKoH Apxumeoa, npasuno pasHosecus pvluaza (010Ka), «3010mMoe npasuioy
Mexanuku, 3aKOH COXpPaHCHUS MEXaHWYECKOW HDHEPTrHUU; IMPU STOM JIaBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA H 3ANUCHLIBAMb €20 MamemMamuieckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazoza ¢ 00CyxicoeHuem niana pabomol;
OOBSACHATH (PU3MUYECKUE SBJICHUS, TIPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE H
B KOHTEKCTE CUTYaIlUi MTPaAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: MPU MOMOIIU
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[I€1arora BbISBJIATh IPUYMHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3
1—2 noruyeckux 1maroB ¢ onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX
ABJICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PACUETHBIE 3aJa4d B 1JIEHCTBHE C ONOPOM HA aJIrOpPUTM,
MpeBApUTENILHO Pa300paHHBIN COBMECTHO C MEIaroroM, UCIoIb3ys 3aKOHBI U
(opMyJibl, CBA3BIBAIOIINE (PU3UMUECKHUE BEIUUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJlauM 3alMChIBaTh KPAaTKOE YCIIOBUE, MOACTABIATh (PU3HMUECKUE BEITUYHHBI B
(GopMysBl W TOPOBOAUTH PACUETHl, HAXOAWUTh CIPABOYHBIC JIAHHBIE,
HEOOXOUMBIE JUIsSl pELIeHMs] 3aa4, OLICHUBATh PEATMCTUYHOCTh MOJIy4EeHHON
(pu3nyeCKOM BETNUYHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUThH MPHU MOMOUIN (PU3HUECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MENaroroM; MpHu IMOMOIIH
[I€1arora B ONKMCAaHUU MCCIEN0BaHUS BBIICIATH IPOBEPSEMOE IPEATIONIOKEHNE
(rumote3y), € OMNOpPOM HA JUAAKTHYECKUI Marepual pas3inyarbh H
MHTEPHPETUPOBATh MOJYYCHHBIA PE3YNbTAaT, HAXOAUTH IMOCIE OOCYKIECHHUS C
[Ie1aroroM OMIMOKU B XOJI€ OIBITA, JAEJIaTh BBIBOJBI IO €T0 Pe3yJbTaTaMm;

YMETh HaxOJUTh C HUCIOJIb30BaHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI 110 HAOMIOAECHUIO (PU3UYECKUX SBJICHUN WM (PU3HUECKUX CBOICTB TEIN:
(GopMynupoBaTh NIpPOBEpsieMble MPEAINOJIOXKEHUS, COOUpaTh YCTaHOBKY
13 MPEJI0KEHHOTO 000PYAOBAHMS C ONIOPOI HAa CXEMY, 3aMKMCHIBATH X0/ OMBITA
1 (hOpMyYIUPOBATh BBIBOJIBI O]l PYKOBOJCTBOM NEAArora;

BBINIOJIHSATH MPSIMbIE U3MEPEHHUS PACCTOSHUS, BPEMEHHU, MAcChl Tella, 00bEMa,
CWJIBI U TEMIEPATYPHI C UCIOJIB30BAHUEM AHAJIOTOBBIX U LU(POBBIX NpUOOPOB
C OIOPOM Ha aJNrOpUTM; 3aIIUCHIBATH MMOKa3aHUs IPUOOPOB C yUETOM 3aJaHHON
a0COIOTHOM MOTPENTHOCTH U3MEPEHU;

IIPOBOJMUTH COBMECTHO C IIEJAaroroM MCCIEN0BAHUE 3aBUCUMOCTH OJHOU
(bu3MUecKoil BEIMYMHBI OT JAPYTOM C HUCIOJIB30BAHWEM MPAMBIX H3MEpPEHUN
(3aBHCHUMOCTH TIyTH PAaBHOMEPHO JABMXKYILIErocs Telda OT BPEMEHH IBUKEHUS
TENA; CUlbl MPEHUs CKOAbJICeHUs Oom eeca mend, Kavecmea o00padomku
nosepxHocmet men U He3ABUCUMOCMU CUNbI MPeHUs Oom NIowaou
CONPUKOCHOBEHUsL MeN; CUAbl YNPY2OCmu Om  YOAUHEHUS  NPYICUHDBL,
8LIMANKUBAIOWe Culbl Om o00béMA NOZPYICEHHOU Yacmu mena u om
NIOMHOCMU  JCUOKOCMU, €€ He3a6UCUMOCTU Om NAOMHOCU mead, Om
2nyOunbl, Ha KOMOPYIO NOSPYAHCEHO Meno;, YCAO8Ull NAAGAHUS MeN, YCI08Ul
paenogecusi pvluaea u 010K08); TOJ PYKOBOJCTBOM I€Aarora y4yacTBOBaTh B
IUIAHUPOBAHUM Y4e€OHOTO HCCIeOBaHMs, COOMpaTh YCTAHOBKY M BBINOJIHSTH
U3MEpEHUs, CcleAys NpeJIoKECHHOMY IUIaHy, (UKCHUPOBaTh pE3yJbTaThI
MOJIyYEHHOM 3aBHUCHUMOCTH (PU3MYECKHX BEJIMYMH B BUJIEC MPEAJIOKEHHBIX
TabIUI ¥ TPaQUKOB, IENaTh BHIBOJIBI 110 PE3yIbTaTaM MCCIIEIOBaHMS;
IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BETUYHH (TUIOTHOCTH BEILIECTBA
KUJIKOCTH M TBEPIOIO TENA; CHJIA TPEHHS CKOJIBKECHUS; NaBICHUE BO3IYyXa;
BBITAJIKMBAIOIIAS CHJIA, JEHUCTBYIOIIAs HAa IMOTPYXKEHHOE B KUAKOCTH TEJO;
KO3 PUIIMEHT TOJIE3HOTO0 JAEUCTBUS MPOCTBIX MEXaHU3MOB), CIeAys
PENI0KEHHON UHCTPYKIIMK; MPU BBIOJHEHUH U3MEPEHUN TTO/1 PYKOBOJICTBOM
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nejarora coOMparbh SKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIUUCISATH 3HAUYECHUE
WCKOMOM BEJIMYUHEI,

coOoIaTh TpaBWja TEXHUKH O€30MacHOCTH TMpHU paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM TIOCIIC TIPEABAPHUTEILHOTO 00CYKICHHUS C IIE1aroroMm;
COMOCTAaBIIATh MPHUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCY/Abl, OaApOMETp, pblyar,
MOJIBIDKHBIM M HENMOJBW)KHBIA OJIOK, HAaKJIOHHAs IJIOCKOCTh C ONOpPOM Ha
TUIAKTUYECKUN MaTepHan,

XapaKTepU30BaTh MPUHITUIBI ACHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB MOCJIE MPEABAPUTEILHOIO 00CYKICHHSI C TIEJarOroM C OMOPOM Ha UX
onucaHuss (B TOM YHCIE: TMOJUIUMIHUKK, YCTPOMCTBO BOJOMPOBOJIA,
TUPABINYECKUM ITPecc, MAHOMETP, BBICOTOMED, MOPIITHEBOM HACOC, ApEOMET)),
WCTIONB3YsSl 3HAHUSA O CBOMCTBaX (U3MYECKUX SIBICHUW M HEOOXOJIUMBbIC
¢du3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI / HAXOAUTh MHGOPMAIIMIO O MpUMEpax MPaKTUYECKOTO
UCIOJIb30BaHUs (U3MUECKUX 3HAHUM B MOBCETHEBHON KU3HU I 00€CTICUCHUS
0e30macHOCTH MpU OOPAIICHUU ¢ MPUOOPAMH M TEXHUUECKUMHU yCTPONUCTBAMH,
COXpPAaHEHUS 3JI0POBbS M COOJIIOJCHUS HOPM SKOJIOTMYECKOTO TMOBEACHUS B
OKpYXaroUIen Cpee;

OCYILIECTBIIATH C MOMOIIBIO TIeJIarora 0TOOP UCTOYHUKOB MH(OpMAIIUU B CETH
NHTEepHET B COOTBETCTBMU C 3aJaHHBIM MOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUN M MYTEM CPAaBHEHUS PA3JIMYHBIX NCTOYHHUKOB BBIJEIATH
uHbOpMaIMIO, KOTOpas SBISETCA MPOTUBOPEYMBOM MIM MOXKET ObITh
HEJI0OCTOBEPHOM;

WCIIOJB30BaTh MPU BBIMOJHEHUU YYEOHBIX 3aJaHUM HAy4YHO-TIOMYJISPHYIO
nuTepatypy (U3MYECKOTO COJIEp)KaHUsI, CIPABOUYHBIC MaTepualibl, PeCypChl
cetu  UWHrtepHer; BiajaeTh OpUEMaMM  KOHCIEKTUPOBAHUSI  TEKCTA,
npeodpazoBanusi THGOPMALIUKU U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh O] PYKOBOJICTBOM I€Jlarora ¢ 00Cy»XJeHUEM IJ1aHa paboThl KpaTKue
UCHMEHHBIE U YCTHBIE COOOIIEHHUSI Ha OCHOBE 2—3 MCTOYHUKOB MH(MOPMAINH
(bu3HUeCcKOro CoiepKaHus, B TOM YHCIIE MMyOJIMYHO JIejaTh KpaTKUue COOOIeHN s
0 pe3yibTaTax MPOEKTOB WA YYEOHBIX HCCIEAOBAHHM; MPU ATOM TPaMOTHO
UCIIOJIb30BATh U3YUYEHHBIN OHATUIHBIN anmapart Kypca GU3nKu, COMPOBOKIAAThH
BBICTYIUIEHUE MTPE3CHTAIUEH;

IIpU BBIMIOJIHEHUU Y4YE€OHBIX MPOEKTOB U HMCCJEAOBAHUU IOJ] PYKOBOJCTBOM
nejgarora pacrpeiessaTh O00s3aHHOCTH B TpylIne B COOTBETCTBUU C
MOCTaBJICHHBIMM 3a/lauaMH, CJEIUTh 3a BBHINIOJIHEHUEM IUlaHa JIEUCTBUU,
aJIcKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAJ B JEITEIBHOCTh T'PYIIIbL;
BBICTpaMBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YyUUTHIBasE MHEHUE
OKPY’KAIOUIUX.
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8 KUIIACC

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPa)KaTh
c(hOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

— OPHUEHTUPOBATHCA B NOHATUAX U ONEPUPOBATH UMU Ha Oa30BOM YPOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABM)KEHHE aTOMOB M MOJIEKYJI, arperaTtHble
COCTOSIHMSI BEILIECTBA, KPUCTAJUIMUECKHUE M aMOP(HBIEC Tella, HACHIIICHHbBIN U
HEHACBIIIEHHBIN 11ap, BIAXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSS YHEPTHs,
TEIUIOBOM JIBUTATEIIb; AJIEMEHTAPHBIA 3JEKTPUUYECKUN 3apsil, DIEKTPUUYECKOE
1oJie, MPOBOJHUKU M JIUAJIEKTPUKH, IOCTOSHHBIA 3JIEKTPUYECKUH TOK,
MarHuTHOE I0JIE;

— pasnuuarh SBJIEHMS IIOCIIE€ MPEIBAPUTEIBLHOTO OOCYXKJEHHUS C IEJaroromMm
(TeryoBOE paclIMpeHHE/CKaTUe, TeIIoNepeaaya, TEIIOBOE paBHOBECHE,
CMa4yMBaHUE, KalWUIIPHBIE SIBJICHUS, WCIAPEHHUE, KOHJICHCALMS, IUIABJICHHUE,
KpUCTaIA3ALUA (oTBepnEeBaHuE), KHUIICHHE, TerIonepeaada
(TemIonpoOBOJHOCTh,  KOHBEKLHUS,  M3JIY4YEHHE);  AJIEKTpU3aluus  Tell,
B3aMMOJICHCTBHE 3apsA0OB, JEHUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMBIKaHUE, B3aUMOJCHCTBHE MArHUTOB, JEWCTBUE MAarHUTHOIO  IIOJIS
Ha IIPOBOJJHUK C TOKOM, JJIEKTPOMAarHUTHash WHAYKIHUSA) TO OIMMCAHUI0 HX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3HUecKoe SBICHUE;

— pacrno3HaBaThb C MOMOUIbIO IEJarora MNpOsIBICHUE H3YyYEHHBIX (DU3HMUECKUX
SBJICHUH B OKPY’KaloOIlleM MHUpE, B TOM YUCIie (PU3NUECKUE SIBICHUS B IPUPOJIE:
IIOBEPXHOCTHOE HATSLDKCHUE U KAIWJUISIPHBIC SIBJICHHS B IIPUPOJE, KPUCTAIUIBI B
npupone, uznydenue CoiHIla, 3aMep3aHue BOJAOEMOB, MOPCKUE OpH3BbI,
oOpa3oBaHHE pOCbI, TyMaHa, HHEs, CHEra; OJJEKTPUUECKHUE SBJICHHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE IoJie 3eMJIH,
apelid mooCcoB, PO MAarHUTHOTO TOJS IS JKU3HU Ha 3emile, MOJSIPHOE
CUSTHUE; TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIICISATh
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHUIA;

— OIHKCHIBATh MOJ PYKOBOJCTBOM Ii€arora ¢ OOCYKJIEHUEM IUIaHa padOThI
M3YYEHHBbIE CBOMCTBA Tel U (PUINYECKUE SIBICHHS, HCHOJNB3Yys (pU3nyeckue
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSI DJHEPrus, KOJIMYECTBO TEIUIOTHI,
ylelbHas TEIUIOEMKOCTh BEIIECTBA, YAEJbHAs TEILIOTA IUIABJICHMS, yIEIbHAs
TEIUIOTa NapooOpa3oBaHMsl, YyZAelbHas TEIUIOTa CrOpaHWsl  TOIUIMBA,
KO3 (UIMEHT TMOJEe3HOTr0 JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIbHAS
BJIQXXHOCTh BO3/1yXa, D3JIEKTPUYECKHH 3apsij, CHJIa TOKA, 3JIEKTPHUUYECKOE
HaIpSDKEHUE, CONPOTHBIIEHHE IPOBOJHMKA, YJEIbHOE COIPOTHUBIICHHUE
BEIIeCTBa, paboTa M MOIIHOCTh D3JIEKTPUUYECKOrO TOKA); MPU ONUCAHHUH
OpaBWIbHO TPAaKTOBaTh C IOMOIIbIO Teaarora (U3MYECKUd CMBICI
UCIOJIb3yeMbIX BEJIMYMH, OOO3HAYEHUS M €IUHULBI (PU3NYECKUX BEIUYHUH,
HaXOJIuTh (OPMYJIbI, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYHUHY C
IPYTUMHU  BEJIMYMHAMH, CTPOUTh TpadUKd H3YyYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYUH;

26



OTIPEIETIATH MOCIE MPEABAPUTEIHLHOTO 00CYKIEHUS C IEAaroroM CBOMCTBA Te,
¢usznyeckue SBICHUS U MPOLIECCHI, HCIOJb3YsSd OCHOBHBIE IMOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOPUHM  CTPOCHUS  BELIECTBA,  IPUHLMII
CYTIEpPIIO3HLIMH T0JIEN (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHU 3apsa,
3akoH Oma Uil yyacTka LenH, 3axoH [coyns—J/lenya, 3aKOH COXpaHEHHS
SHEPTrUU; NPHU ITOM HAXOAUTH CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa U €ro
MaTEMaTUYECKOE BBIPAKEHHUE C Omopod Ha Iu(poBbIe 00pa3zoBaTEIbHBIC
pecypchl;

COOTHOCHUTB I0/I KOHTPOJIEM Tefarora pu3ndeckue mpoIecchl U CBOWCTBA TeT,
B TOM YHUCJIE U B KOHTEKCTE CUTYalMM ITPAKTUKO-OPUEHTUPOBAHHOT O XapaKTepa,
IIpU MOMOIIM TEAarora BbISABIATh NPUYUHHO-CIEACTBEHHBIE CBA3U, CTPOMTH
00BsCHEHHE U3 |—2 JOrM4ecKux II1aroB ¢ Onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA
(u3HUECcKUX ABICHHUM, (PU3NYECKUX 3aKOHOB I 3aKOHOMEPHOCTEN;

peniaTh TUIOBBIE PacUETHBIE 33a4d B |2 AEWCTBUSA C OMOPOM HA arOpPUTM,
pEIBAPUTEIBHO Pa300paHHBII COBMECTHO C MEJAroroM, UCHOJb3Ys 3aKOHbI U
(opMyJibl, CBA3BIBaIOIINE (PU3MUECKHUE BETUUYUHBI: HA OCHOBE aHaJIN3a YCIOBUS
3a/1a4d 3alUChIBATh KPATKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK JAHHBIX [JIs
pelleHusl 3aJayd, BbIOMpAaTh 3aKOHbl U (POPMyJIbl, HEOOXOIUMBIE IS €€
peuieHus, NPOBOAUTH pPAacdy€Tbl W CPaBHHUBATh IIOJYYEHHOE 3HAYCHHE
(pU3HUECKON BEIMYUHBI C U3BECTHBIMU JTAHHBIMU;

MMETh NPEICTaBICHUE O MpoOiemMax, KOTOPblE MOXKHO PEIIUTh IMPH MOMOIIU
(U3HUECKMX METOJOB MOCIE NPEIBAPUTEIBLHOTO OOCYKIEHHUS C Ie1arorom;
HCIIOJIB3Ys OIMCAHUE UCCIEN0BAHUS, BBIIAEIATh IPOBEPSAEMOE IPEATIONIOKEHNE,
OLICHUBATh IPAaBUJIBHOCTh TIOPSAJKA TNPOBEICHUS MCCIECIOBAaHUA, JelaTh
BBIBO/IbI;

YMETb HaxOJUTh C HCIOJIb30BaHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTBITHI O HAOMIOACHHUIO (DU3UYECKUX SBICHUN WK (PU3UUECKUX CBOMCTB Tl
(KanmuJuIsIpHBIE SIBJIEHUS, 3aBHUCHUMOCTH JaBJEHUS BO3[yXa OT €ro 00bEMma,
TEMIIepaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HATPEBAHUS TIPU U3ITYYEHHUH OT
L[BETA M3JIy4arolIeil/MOTIO0IA0Ie MOBEPXHOCTH; CKOPOCTh UCTIAPEHUST BOJbI
OT TEMIIEPATYPHI KUAKOCTH U TUIOIIAIN €€ MOBEPXHOCTH; IEKTPU3ALUSA TENI U
B3aUMOJEHUCTBUE DJIEKTPUYECKUX 3apsI0B; B3aUMOJCHCTBUE TOCTOSHHBIX
MarHuTOB, BU3yaIM3allisl MATHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB; IEHCTBUS
MAarHATHOTO ITOJIS1 HA IPOBOJIHUK C TOKOM, CBOMCTBA DJIEKTPOMATrHUTA, CBOMCTBA
AJIEKTPOJBUTaTENsl MOCTOSHHOTO TOKa): (OpMyIHpOBaTh MPOBEPSIEMBIC
MPEIOJIOKEHUs, COOMpaTh YCTaHOBKY W3 MPEUIOKEHHOTO 000pYIOBaHUS C
OMOpOM Ha CXEMy; ONMHUCHIBATh XOJ OMbITa U (POPMYIUPOBATH BBHIBOABI O]
PYKOBOJCTBOM I1€1arora;

UMETH MPEJCTABIICHHS O U3BMEPEHUH TEMIIEPATYPbl, OTHOCUTEIBHOW BIIAXKHOCTU
BO3/lyXa, CUJIbl TOKA, HAPSPKEHUSI C UCTIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U
JATYMKOB (U3MYECKUX BEIUYMH; TMpU TOMOIIM TeAarora CpaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
IIPOBOAUTL COBMECTHO C IIEarOroM MCCIEA0BAaHUE 3aBUCUMOCTH OJHOMU
(¢bu3HUecKoil BEIMYMHBI OT JAPYTOM C HUCIONB30BAHWEM MPSMBIX H3MEPEHUN
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(3aBUCUMOCTb  CONPOTHUBIIEHUSI MPOBOJHHUKA OT €ro JJIUHBIL, IUIOIIAIH
MONEPEYHOT0 CEYEHUS] M YJEIbHOIO CONPOTHBIICHHS BEIIECTBA MPOBOIHUKA;
CWJIBl TOKA, MAYLIEr0 4epe3 MPOBOJHUK, OT HANPSLKEHHS HA IMPOBOJHHUKE;
UCCIIENOBAaHUE  IIOCJIENOBATEIbBHOTO M MAapajuIeIbHOIO  COEIMHEHUN
IIPOBOJIHMKOB):  IJJAHUPOBATh HCCIEAOBaHUE, COOUpaThb YCTAHOBKY H
BBIIIOJIHATh U3MEPEHUS 110]] PYKOBOJICTBOM I1€/1arora, Ciaeays MpeioxKEeHHOMY
1aHy, (QUKCHUPOBATh PE3yJbTaThl MOTYUYEHHONW 3aBUCUMOCTH B BUAE TaOIHI] U
rpaduKoB, JenaTh BBIBOJBI IO pe3ysbTaTaM UCCIIEI0BAaHUS Mocie 00CyKIECHUS
C MEIaroroM;

COOTHOCUTh KOCBEHHBIE HU3MEpPEHUS (PU3NYECKUX BEIUWUYMH (yIeibHas
TEIUIOEMKOCTh BEILECTBA, COIPOTUBJIEHHE MPOBOAHHKA, pabOTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA): € MOMONIbIO IeJarora IUIAHUPOBaTh HW3MEPEHUS,
coOupaTh  AKCHEPUMEHTAIbHYIO  YCTAHOBKY, CIEAys  IpeIIoKEHHOU
WHCTPYKIIWH, ¥ BBIYUCIISATH 3HAYCHUE BETNYHHBI;

co0MroaTh MpaBWila TEXHUKH O€30IacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM MOCIE NMPEABAPUTEIBHOTO O0CYKIEHUS C ME€Jarorom;
CONOCTABJIATh C IOMOUIBIO IN€farora IPUHUUIBI JEHCTBUS HW3YYEHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOICTB C ONMOPOM HA UX ONMUCAHUS (B TOM UYHUCIIE:
CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, IapoBas TypOuHa, aMIEpMETp,
BOJIBTMETP, CUETUMK DJIEKTPUUYECKOW DHEPrUH, 3JIEKTPOOCBETUTEIbHBIE
pUOOPBI, HArpeBaTeNIbHbIE AJIEKTPONPUOOPHl (IIPUMEPHI), DIECKTPUUYECKHE
MPEAOXPAHUTEINN; AJIEKTPOMATHUT, 3JIEKTPOABUTATENb TMOCTOSHHOTO TOKA),
UCIIOJIb3Ysl METOJAMYECKUE MaTepuaibl O CBOMCTBAX (DU3MYECKUX SIBICHUUA H
HE00XoanMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh I0CJIE MPEIBAPUTEILHOTO OOCYXKIACHHS C MEJaroroM MpocTble
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIE NpUOOpHI IO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (PKMJIKOCTHBI TEPMOMETP, TEPMOC, NCUXPOMETP,
TUTPOMETP, JBUTaTellb BHYTPEHHEIO CroOpaHMs, >JEKTPOCKON, peocTar);
COCTABJISITh CXEMBI JJIEKTPUUYECKMX LENeld C IOCIEeI0BaTEIbHBIM U
napasuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 00O3HAUYEHUS
AJIEMEHTOB DJIEKTPUUECKUX LEIEH;

MPUBOAUTH MPUMEPHI/HAXOAUTh HH(OpPMALMIO O MpUMEpax MPaKTUYECKOIO
UCIIOJIb30BaHUs (PU3UYECKUX 3HAHUH B IOBCEIHEBHOM KU3HU I 00€CTIeUeHUS
0€30MacHOCTH MpU 0O0pPAILEHUU ¢ MPUOOPAMH M TEXHUUYECKUMHU yCTPONUCTBAMH,
COXPAaHEHHUsI 370pPOBbsl U COOJIOACHHUS HOPM 3KOJOTHYECKOrO IMOBEICHUS B
OKPYXarUIEH CpeIe;

OCYIIECTBIISITh C MOMOIIBIO MeJarora IMOUCK HH(popManuu (QU3NIECKOro
coxepxkaHusi B ceTH VHTEpHET, Ha OCHOBE HMEIOUIMXCA 3HAHMM W MYTEM
CpaBHEHUSI JOMOJHUTEIbHBIX MCTOYHHMKOB BBLACNATH MHGOPMALIMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBON UITM MOKET OBITh HETOCTOBEPHOM;

UCIIOJI30BaTh MPHU BBINOJHEHUU YYE€OHBIX 3aJaHUN OTOOPaHHYIO MeAaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3NUECKOro COAEpk aHUs, CIPAaBOUYHbIC
MaTepuaibl, pecypchl ceti HTepHeT; BiaieTh NpuéMaMu KOHCIIEKTUPOBAHHUS
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TeKCTa, peoOpazoBanusi THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OIIOPOM Ha aJNrOpUTM U YTOUHSIOIIME BOIPOCHI IIEArora;

— co3JaBaTh MOJ PYKOBOJCTBOM IeJarora C OOCYXJCHHEM IulaHa pPaboThI
NUCbMEHHBIE U KpaTKHE YCTHBIE cOOOIIeHHs, 0000mas WHPOPMAIUIO U3
HECKOJIbKUX MCTOYHHUKOB (DM3UUYECKOTO COJAEPIKAHMSA, B TOM YHCIE MyOIMYHO
NPEACTABIATh PE3YJIBTATHI IPOEKTHON WJIM UCCIEA0BATEIBCKON NESITEIbHOCTH;
IpU 3TOM T'PAMOTHO MCIIOJb30BaTh M3YYEHHBIN MOHATHIHBIN ammapaT Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALINEH;

— TIPH BBITIOJIHEHUH YY€OHBIX MPOEKTOB U UCCIETOBAHUM (DU3UUECKUX MPOIIECCOB
MO/l PYKOBOJCTBOM TI€larora pachlpeAeisiTh O0O0s3aHHOCTH B TpyMIE B
COOTBETCTBHUM C ITOCTABJICHHBIMH 3aJla4aMH, CJICIUTH 3a BBIIOJHEHHUEM IUIaHA
NEUCTBUIN U KOPPEKTUPOBATH €r0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIBHOCTh TPYNIBI; BBICTPAaUBATh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBHE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(IUKTHI.

9 KJIACC
[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTpaXKaTh
c(hOpPMHUPOBAHHOCTH Y O0YUAIOLTUXCS YMECHHIA:

— OpPHUEHTUPOBATHCA B MOHATHSAX U OMNEPUPOBATH MMU Ha 0a30BOM YypOBHE:
cUCTeMa OTcuéra, MaTepualibHas TOYKa, TPAEKTOPUs, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHUS, Aepopmanus (ymnpyras, IUIacTHYEcKas), TPEHUE,
yenmpocmpemMumenbHoe YCKOpeHue, HEBECOMOCTb U MEperpys3Kku; LEHTp
TSOKECTH; aOCOJIIOTHO TBEPJAOE TENO, LEHTP TSHKECTH TBEPAOro Tena,
paBHOBECHE; MEXaHMYECKHe KoJieOaHWsl U BOJHBI, 3BYK, HH(pa3ByK
Y YIBTPa3BYK; AJIEKTPOMArHUTHBIC BOJHBI, IIKANa 3JEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JAJIBHO30PKOCTh, CHEKMPbl UCNYCKAHUSA U NO2TIOUeHUS,
anb(Qa-, 0eTa- ¥ raMMa-U3Iy4eHUs, U30TOIIbI, SIA€pPHAs SHEPTETUKA;

— COOTHOCHUTbH SIBJIEHUSI TIOCJIE€ NPEIBAPUTEIBLHOTO OOCYXKIEHHUS C MEeAarorom
(paBHOMEpHOE u HEpPaBHOMEPHOE IpSIMOJIMHEMHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE TMaJeHue Tell,
pPaBHOMEpPHOE JBMKEHHME MO OKPYKHOCTH, B3aMMOJECUCTBUE Tell, pEaKTUBHOE
IBWKEHHE, KoJjeOaTenbHOE JBMKEHHME (3aTyXalIllMe U BbIHYKICHHbIE
Kone0aHusl), PpPE30HAaHC, BOJHOBOE JBWXKEHHE, OTpak€HUE  3BYKa,
OpSIMOJIMHENHOE pacpOCTPaHEHUE, OTPAKEHUE U MPEIOMIICHHE CBETa, TIOJTHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOkKEeHHE OEJIOT0 CBETa B CIIEKTP U CIIOKEHHE
CTIIEKTPAJIbHBIX IIBETOB, TUCIEPCHsI CBETA, €CTECTBEHHAs PaJIHMOAKTHBHOCTH,
BO3HUKHOBEHUE JIMHEHYATOTO CMEKTpa W3IY4YCHHs) IO OIHMCAHUI0 UX
XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JTaHHOE
(bu3nyuecKoe SBJICHUE;

— pacrmo3HaBaThb C TMOMOUIBIO IEJarora MpPOSIBICHHE H3YUYEHHBIX (PU3NYECKUX
SBJICHUH B OKpPY>KaloIlleM MUpPE (B TOM 4HcCiIe GU3NYECKUE SBICHUS B PUPO/IE:
NPWIKBbI U OTJIMBBI, ABWKEHUE IIaHeT COJHEUHOM CHCTEMbl, PEaKTUBHOE
IBUKEHHE  JKUBBIX  OpPraHU3MOB, BOCHpPUATHE 3BYKOB  KUBOTHBIMH,
3eMJIETPSCEHUE, CECMUYECKHE BOJIHBI, LIyHAMH, 3X0, LIBeTa TeJl, ONTUYECKUE
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SBJICHUSI B IPUPO/JIe, OMOJOTUYECKOE ACUCTBUE BUAMMOTO, YIbTPa(PHOIETOBOTO
U PEHTTEHOBCKOTO W3JyUYE€HUH; €CTECTBEHHBIH paJUOaKTUBHBIA  (POH,
KOCMHUYECKHE JIy4H, PaJUOaKTHUBHOE MH3IIyYCHHUE TPUPOIHBIX MHUHEPAJIOB;
JeCTBUE PaIMOAKTUBHBIX M3IYyYCHUN Ha OpraHU3M YeJIOBEKa), IPU ATOM MO/
PYKOBOJICTBOM TI€larora IEpPEeBOJUTh MPAKTUYECKYIO 3a/lady B Y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKY (PU3UUECKHX SBICHHUIA;
OMKCHIBATh TOJI PYKOBOJACTBOM IieAarora ¢ oOCyXJIE€HHEM IulaHa padoThl
U3Y4YCHHBIE CBOWCTBA Tell U (PU3MYECKUE SBICHMS, UCIOJB3YSd (PU3NUECKHE
BEJIMYMHBI (CpEHSIE M MTHOBEHHAs CKOPOCTh Tella NpU HEPaBHOMEPHOM
JIBWYKEHUH, YCKOPEHUE, MepeMelIeHuE, MyTh, YIII0Bas CKOPOCTb, CHUJIa TPEHHUS,
CuJia YOpYrocTH, CHJIa TSKECTH, YCKOpEHHE CBOOOIHOTrO MaJieHus, BeC Tela,
UMITyJIbC TE€la, WMIIYJIbC CHUJIBI, MEXaHW4eckas padoTa M MOIUIHOCTb,
NMOTEHLMAJIbHAST DHEPTUs Teja, TMOAHITOrO HaJ TOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHAS DHEPTUS CKATOW MPYKHUHBI, KHHETHYECKasi SHEPTHUs, MOJTHAs
MEXaHW4YecKas OJHEeprus, MepHoJ M dYacToTa KoJeOaHWW, NIJTUHA BOJHBI,
TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelbh MPETOMIICHUS
Cpenpl); TpPU ONUCAHUH C TOMOINBIO YYUTENS TMPABHIBHO TPAaKTOBATh
(U3NYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, OOO3HAYEHUS] U EIUHUIBI
(¢u3nyecKkux BEIMYMH, C ONOPOM Ha METOAUYECKHX MaTepual HaXOAWUTh
(opMyJibl, CBSA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTHh TpaduKU M3YyYEHHBIX 3aBUCHUMOCTEH (U3HYECKUX
BEJIMYUH;

XapaKTepU30BaTh IIOCIIe TPEABAPUTEIHLHOTO OOCYKIEHUS C TIEAarorom
CBOICTBa Tell, (pU3ndecKue IBJICHUS U MTPOIIECCHI, UCTIONb3Ys 3aKOH COXPaHCHHSI
SHEPTUM, 3aKOH BCEMHUPHOTO TSITOTCHHS, NPUHIUI CYMNEPHO3UINHA CHII,
MPHUHIIAIT OTHOCUTENbHOCTH ['anmuies, 3axkoHbsl HbIOTOHA, 3aKOH COXpaHEHHSI
UMITYJIbCA, 3aKOHBI OTPAXKEHUS W TPEJOMIICHUS CBETa, 3aKOHBI COXpPaHEHUS
3apsA0BOTO M MAacCOBOTO UMCEN MPH SAEPHBIX PEAKIUSIX; MPU 3TOM HAXOIUTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHa M €ro MaTeMaTUYEeCKOE BBIPAKEHHUE C
ornopoit Ha upoBbIe 00pa30BaTEIBLHBIE PECYPCHI;

COOTHOCHUTB I10J1 KOHTPOJIEM Iefarora pu3ndeckue npoLecchl U CBOWCTBA TeT,
B TOM YHCJIE U B KOHTEKCTE CUTYyalluil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH TIPU TIOMOIIM TI€arora MPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
00BsCHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpod Ha 2—3 H3yUYEHHBIX
CBOWCTBA (PM3MUECKUX SBICHHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
peliath TUIOBbIE pacyETHBIE 3a7aun B 1—2 NEeHCTBUS C ONMOPOM Ha alNrOpHUTM,
MpeBAPUTENILHO Pa300paHHBI COBMECTHO C, UCTOJIB3Ysl 3aKOHBI U (POPMYIIHI,
CBsI3bIBaOIIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCIOBUS 3aJladyd
3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONIME WM W30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOIWMBIE I PEIICHHS,
MPOBOAUTH PAcUy€Thbl M OLEHUWBATH C MOMOIIbIO YUYHUTENS PEATUCTUYHOCTH
MOJIyYE€HHOTO 3HAUYCHHUS (PU3NUECKON BEIIMYUHBL;

UMETh MPENICTAaBICHHE O TMPoOIeMax, KOTOPbIe MOKHO PEIINTh MPU TOMOIIN
(¢U3NYECKUX  METO/IOB; WCIONB3Yysl OMNHCAHWE HWCCIEIOBaHUS, TIOCHE
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pelBapUTEILHOTO OOCYXXJIEHHSI C TMENaroroM BBIACHIATh IMPOBEPSIEMOE
MPEANOJIOKEeHNEe,  OIEHWBATh  MPABWIBHOCTh  TOPSAKA  TPOBEICHUS
WCCJICIOBAHMS, JIeJaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIBTATHl HAOIIOICHHIMA
Y OTIBITOB;

YMETh HaXOJUTh C UCIOJIb30BaHUEM IU(POBBIX 00pa30BATEIbHBIX PECYpPCOB
OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBJICHUN WM (PU3NYECKUX CBOMCTB TeI
(u3ydyenne BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHUS DJHEPrUu;
3aBUCUMOCTH TEepHoJia KoJIeOaHUN MPYKMHHOTO MasiTHUKAa OT MaccChl Tpy3a U
KECTKOCTU TMPY>KUHBI M HE3aBUCUMOCTh OT aMIUIMTYJbl MajbIX KOJI€OAHUN;
PSIMOJIMHEWHOE PACTIPOCTPAHEHHUE CBETA, pa3JIOkKEHUE OEIOro CBETa B CIIEKTD;
U3y4YeHHUE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKajieé U CBOMCTB M300paKeHUs
mpeaMeTa B coOuparomield JinH3e; HaOMIOICHWE CIUIONTHBIX W JIMHEHYaThIX
CIIEKTPOB M3JIYICHHS): CAMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 HU30BITOYHOTO
HaOopa 0OOpy/IOBaHUSI C OMOPOM HAa CXEMY; OINUCHIBATH XOJI OIbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BBIBOIBI IO PYKOBOICTBOM II€Iarora;
IPOBOJUTh TPU HEOOXOIUMOCTH CEpPHUI0 MPSMBIX H3MEPEHHM, Ompenensis
CpelHee 3HAUYC€HHUE U3MEpAEMOW BEIUYHUHBI (QoKycHoe paccmosiHue
cobuparouet JIUH3DL); 000CHOBBIBATh BBIOOD crioco0a
U3MEPEHUS/U3MEPUTEIBHOTO MPUOOPa;

MIPOBOJIUTH COBMECTHO C TEIaroroM MCCIICIOBAHUE 3aBUCUMOCTEH (hHM3HMIECCKUX
BEJIMYMH C UCTIOJb30BAaHUEM TIPSIMBIX HW3MEPECHHH (3aBUCHUMOCTH ITyTH OT
BPEMEHHU NP PAaBHOYCKOPEHHOM JIBIDKCHUH 0€3 Ha4alIbHOM CKOPOCTH; ITepruoaa
KOJIeOaHWIT MaTeMaTHYEeCKOTO MAasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH YTJIa
OTpaXEHHUs CBETA OT YIJIa MAJCHUS W yrja MPEIOMIICHUS OT yrja TMajaeHus):
ocJie 00CYXKICHUS TI0JT PyKOBOJICTBOM TI€/Iarora IiaHupOBaTh UCCIICIOBAHNE,
coOupaTh YCTaHOBKY, (DMKCHUPOBATH PE3yJbTAThl MOJTYYECHHOW 3aBHCHUMOCTU
¢u3nuecKkuXx BETWYMH B BHJE TaOMUIl ¥ TpapuKOB, JA€NaTh BBIBOJBI I10
pe3ynbTaTam HCCIIeIOBAHNUS;

COOTHOCHUTH KOCBEHHBIEC U3MEPEHUS (PU3MUIECKUX BETUYNH (CPEIHSISI CKOPOCTh U
YCKOPEHHE Tejia MPU PAaBHOYCKOPEHHOM JBH)XCHHH, YCKOPEHHE CBOOOIHOTO
MajgeHus, JKECTKOCTh TMPYXKHHBI, KOIPOUIMEHT TPEHUS CKOJIBKCHHS,
MexaHuyeckas paboTa U MOIIHOCTb, 4YacToTa W TMepuoja  KoJeOaHHit
MaTeMaTHYeCKOTO U MPY>KMHHOTO MAasTHUKOB, ONTHYECKAsI CHJIa COOMPAFOIIICH
JIMH3BI, PATMOAKTUBHBIN ()OH): ¢ TTOMOIIBIO MeIarora IIaHupPOBaTh U3MEPCHHSI;
coOMpaTh SKCIMEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH M3MEPCHHS, CIACAYS
NPEIJIOKCHHOW ~ MHCTPYKIIMM,  BBIYKMCIATH  3HAYCHWE  BEIMYHUHBI U
aHAM3UPOBATh TOJYYCHHBIC PE3YIbTaThl ¢ YUETOM 3aJaHHON MOTPEITHOCTH
W3MEpPECHUN;

coOmro/IaTh TpaBuja TEXHUKH O€30MacHOCTH TpHU paboTe C J1abopaTOpPHBIM
000opyI0BaHUEM TIOCIIC TIPEABAPHUTEIILHOTO 00CYKICHHUS C Ie1arorom;
COTIOCTaBIIATH C IIOMOINBID TIEAarora OCHOBHBIC TMPU3HAKA HW3YYEHHBIX
¢uznyecKkux MoJeNnel: MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIo,
TOYCYHBI UCTOYHUK CBETA, Jy4, TOHKAs JIMH3a, TUTAHETapHAas MOJICIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIJIpa ¢ OMOPOi Ha METOIMYECKUE MAaTePHAIbL;
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XapaKTEpHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKIEHUS C NEeAaroroMm
MPUHITUTIBI JIEHCTBUS W3YYEHHBIX MPUOOPOB W TEXHUYECKHX YCTPOMCTB C
OMOpOil Ha UX ONUCaHUsA (B TOM YMCIIE: CHUAOMETP, JATYUKH IOJIOKEHUS,
paccTosiHUSL M YCKOPEHHA, PaKeTa, HXOJIOT, OYKH, MepHckor, ¢oToammnapar,
ONTHYECKHE CBETOBOJABI, CIEKTPOCKON, JO3UMETp, Kamepa Bunbcona),
UCIOJIb3YsI IM(PPOBBIE 00pa30BATENbHBIE PECYPCHI;

UCIIOJIb30BaTh MOJ PYKOBOJCTBOM IEJArora CXeMbl U CXEMATHUYHBIE PUCYHKHU
U3YYCHHBIX TEXHHUYECKUX YCTPOWCTB, W3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TMPOILIECCOB MPU PEHICHUH Y4eOHO-MPAKTUUYECKUX 3ajady;
ONTUYECKUE CXEMBbl JUIsI TIOCTPOCHUSI HM300paKEHUN B IUIOCKOM 3€pKajie H
coOuparome JuH3e;

MIPUBOANTH MPUMEPHI/HAXOAUTh HWH(POpPMAIIUIO O MpUMEpax MPaKTUYECKOTO
MCIIOJIb30BaHUs (DU3NUECKUX 3HAHUH B IOBCEIHEBHOM KU3HHU I 00€CIIeUeHUS
0€30MacHOCTH MpU OOPAIICHUU ¢ TPUOOPAMH M TEXHUUECKUMHU YCTPONUCTBAMH,
COXPAHEHUsI 370pPOBbsI U COOJIOACHHUS HOPM 3KOJOTMYECKOIO IOBEJICHUS B
OKPYIKaIOIIEH CPELE;

OCYUIECTBJIATH 01 PYKOBOJICTBOM I€Jarora Nouck nHGopMaruu Gpu3ndecKoro
conepkaHusi B cetu MHTEpHET, caMOCTOATENbHO (POPMYNIHUPYsI MOUCKOBBIN
3aMpoc, HAXOAWTb IyTH OINPEICICHHUS JIOCTOBEPHOCTHM  MOJYYEHHOU
“H(pOpMAaIMU HA OCHOBE UMEIOIIUXCS 3HAHUN U JOTOJHUTEIbHBIX HCTOUHUKOB;
UCIIOJIb30BaTh MPHU BBHIMIOJHEHUU YYE€OHBIX 3aJjaHUN OTOOpaHHYIO MeAaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3UUECKOro COJAEpkKaHUs, CIPABOUYHbBIC
MaTtepualibl, pecypchl cetd HTepHEeT; BiajeTh NpuéMaMi KOHCIEKTUPOBAHUS
TeKCTa, npeodpazoBanusi THGOPMAIIMK U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO
C ONOPOW Ha AJTOPUTM W YTOUYHSAIOUIME BOMPOCHI IEIarora; co3/aBaTh MOJ
PYKOBOJICTBOM TIeZlarora ¢ 00Cy»KJeHUEM IJIaHa pabOThl MUChbMEHHBIEC U YCTHBIC
COOOIIeHNS HAa OCHOBE MH(MOPMAITMHN U3 HECKOIBKUX UCTOYHUKOB (DU3UIECKOTO
colepKaHusi, MyOJUYHO TMPEACTABIATH PE3YNbTaTbl MNPOEKTHOM WU
UCCJIEI0BATENbCKOM JIESTENbHOCTH; MPHU 3TOM TI'PAaMOTHO HCHOJIb30BaTh
M3YYEHHBIM TOHATUWHBIA anmapar u3y4yaeMoro pasgena (U3MKH U
CONPOBOX/JIaTh BBICTYIUICHUE TIpe3eHTalMed ¢ Y4€TOM O0COOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIMYECTBO YAaCOB, OTBOAMMBIX HA OCBOEHUE KaX10M TeMbl yueOHOTO npeamera « Pu3nkar
denepanbHON aTanTUPOBAHHONW OCHOBHOW 00Opa30BaTEebHOM MPOTPAaMMBI OCHOBHOTO OOIETO 0Opa30BaHMs OOYYAIOIIMXCS C
3a/IepKKOM TICUXUYECKOTO Pa3BUTHs, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIMM pasnenoM DeaepanbHOil padoyeil mporpamMmmel
yaeOHoro mpenmera «Pu3mka» oOpa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO 00111eT0 0Opa3oBanus. [Ipu aTom Opranu3aius Brpase
caMa BHOCUTbh M3MEHEHHS B COJEP)KaHHME M paclpelereHre yueOHOro MaTepualia 1o rogaM oOy4eHHs, B MOCIEA0BATEIbHOCTh
U3Y4YEHHUS] TEM U KOJUYECTBO YAaCOB HA OCBOCHHME KaXKJIOH TEMBI, ONpPENEJIECHUE OpPraHU3ALMOHHBIX (QopM OOydeHus W T.II.
OOOCHOBAaHHOCTh JAHHBIX M3MEHEHUU OIpeenseTcss BhIOpaHHbIM 00pa3zoBaTenbHON opranu3auueid Y MK, uHAMBUAYaTIbHBIMU
MCUX0(U3NIECKUMH OCOOCHHOCTSMU KOHKPETHbIX oOydarommxcs ¢ 3IIP, cremneHpto YCBOEHHOCTM HMH YYEOHBIX TEM,
PEKOMEHAALUAMH 10 0TOOPY U aJjanTaluy yueOHOro MaTepuaa o Gpusuke, npeacrapieHHbIMU B [1oscHUTENBHOM 3anUCKeE.

7 KJACC (68 u)
TemaTuveckui OcHOBHBIE BUABI 1eSITEILHOCTH y4ALIUXCSH
OcHoBHOe coaep:kaHue . N
0s10K, TEMA (Ha ypoBHe yueOHBIX JeiicTBHIl)
Paznen 1. ®u3uka u e€ posib B NO3HAHUM OKPpY:Kawiiero mupa (6 u)
du3uka — @usnka — Hayka o0 npupoje. SIBneHus | BrliBieHHe OCHOBHBIX Pa3NMUMH NMpPW MOMOIIM HeJarora MeXIy (U3NUECKMMH M XUMHYECKHMH

HAYKAa 0 MpUpojIe
(29)

npupoasl  (MCP).

MCXaHHUYCCKHC,

TCILIIOBEIC,

MAar"HuMTHBIC, CBETOBLIC, 3BYKOBBIC.

duznueckue SIBJICHUA:

DJICKTPUYICCKUC,

npespameHusimMu (MC — xumust).

PacriosnaBanue n kiaccuukanms mocie OOCYXKICHWS C ITI€AaroroM IpH IOMOIIM HAaBOASIIMX
BONPOCOB  (M3MYECKHUX SBJICHUH: MEXAaHWYECKUX, TEIUIOBBIX, 3JEKTPUYECKUX, MArHUTHBIX
U CBETOBBIX.

Habmonenue n onrcanne Gpu3n4ecKux sBJICHUH Ha 6a30BOM YpOBHE.

dDuznyeckune
BeJMYHUHBI (2 1)

dusnyeckne

BCJIMYUHEI.

H3mepenune

Qusnuecknx BenuuuH. Qusuueckue npubops®

OHPGHGHGHI/IG IIpy NOMOIIH Megarora neHbl JCJICHUS IKaJIbl U3MEPUTCIIBHOTO an/I60pa.
I/I3MepeHI/Ie 10 06pa311y IoJA pyKOBOACTBOM Iiegarora JIMHEHHBIX pa3MEepoOB TCI U NPOMEIKYTKOB

5 MC — snemMeHTHI CoACpIKaHUsl, BKIIIOYAIOIUE MEKIIPEAMETHBIC CBA3HU, KOTOPLIC HO,I[p06Hee PACKpPLITHI B TCMATUYCCKOM INIAHUPOBAHUU.
6 KprI/IBOM 0003HaYEH y‘{e6HLII71 Marepuall, KOTOpI)IfI HU3y4vacTCs, HO HE BBIHOCUTCS Ha MIPOMEKYTOYHYIO U UTOTOBYIO aTTECTALINIO.
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Hoepewnocms
cucTeMa eJUHHII.

Hemoncmpayuu’

1. MexaHn4ecKkre, TEIUIOBBIC, JIIEKTPHUYECKUE,
MarHUTHEIC, CBETOBBIC SIBIICHUSI.

2. ®duznueckue NpuOOPHI U MPOLEeAypa NPSIMBIX
U3MEpPEHUIl  aHaJlOroBBIM W IM(POBBIM
npudopom.

Jlabopamopnsie pabomol u onvimul.

1. Omnpenenenne LICHBI JIeTICHUS

U3MEPUTEIFHOTO mpubopa (ucmonmp3yst

TEXHOJIOTHYECKYIO KapTy IKCIIEPHMEHTA).

2. W3mepenue paccTosHUM.

3. Usmeperne  o0béma

TBEPIIOTO Tena.

4, Onpedenenue pazmepos mMaublx mei.

5. Wsmepenne Temueparypbl Ipu HOMOIIN

JKMJKOCTHOTO ~ TepMOMeTpa M  JaT4yHKa

TEeMIIePaTypHlL.

6. Ilpogedenue uccnedosanusa no npogepke

2unomesvl.  OANbHOCMb — NONEMA  WAPUKA,

NYWeHHO20 20pU3OHMANbHO, mem 6obule, Yem

bonvle gblcoma nycKda.

uszmepenuii.  MexIyHapoqHas

KHUIKOCTH u

BPEMEHH C y4ETOM HOTPELIHOCTEH.

H3mepenue 1o oOpasiyy moj pyKoBOACTBOM Ilearora 00bEMa xKUAKOCTH U TBEPIOrO Tena.
Wzmepenne mo o0pasiy Mo PYKOBOJACTBOM II€Aarora TeMIepaTypbl IMPU HOMOIIM >KHUAKOCTHOTO
TEpMOMETpPA ¥ JaTYNKA TEMIIEPATYPBL.

BrinonHeHNe HECTIOXKHBIX TBOPYECKMX 3a/JlaHMH C OIOPOH Ha ajropuTM, IPEABAPUTEIHHO
Ppa3oOpaHHBII ¢ IeJaroroM Mo IOUCKY COCOO0B U3MEPEHHU S HEKOTOPHIX (PU3HUECKUX XapaKTEPUCTHK,
HaIpuMep, pPa3MepoB MalbIX OOBEKTOB (BOJOC, MPOBOJIOKA), YHANEHHBIX OOBEKTOB, OONBIINX
paccTOsHAN, MaJbIX IPOMEKYTKOB BpeMeHH. OOCYy)AeHHE MpeTaraéMbIX CII0COO0B.

EcTecTBeHHO-
HAYYHBbIH MeTO/
no3Hanus (2 4)

Kak ¢msmka u [Opyrue ecTecTBECHHEIC
HAYK{ U3Y9aloT Ipuponay. Ecmecmeento-nayynulil
MemoO No3HaHus: HabnooeHnue, NOCMAHOBKA
HAYYHO20  80MPOCA,  BbLIOGUIICEHUE — 2unomes,
9KCHEepUMEeHM No NPo8epKe 2Uunomes, 00vIACHeHUe
Habooaemozo serenus. Onucanue ¢husuieckux
SABNCHULL C NOMOUWbIO MOOEEIL.
IIpenmer u MeTobI HUHKH.
Jemoncmpayuu
1. OmpeneneHune MOTPENIHOCTH
IKCIIEPUMEHTA.

BrlBIDKEHNE THIIOTE3 TIOCIIE TPEABAPUTENHLHOTO O0CYKICHUS € TIEJ]aroroM, 0ObsSCHAIONINX MPOCThIE
SIBJICHUSI, HAIIpUMep:

— T0YeMY OCTAHABIIMBACTCS JABMXKYIIEECS 110 TOPU3OHTAIBHON MOBEPXHOCTH TEIIO;

— T0YeMY B XKApKYIO ITOTO/Ty B CBETJION O/IEXIE NPOXJIa[HEH, 4eM B TEMHOM.

Br160p crioco6oB MpoBepKH T'MIIOTE3 U3 IPEUIOKEHHBIX 11€1ar0roM.

HaOmonenne mnpeuioKeHHBIX I1€1aroroM HCCIEJOBAaHUK 10 TPOBEpKE KaKOW-IMOO THIIOTE3BI,
HaIpuMep: AaJbHOCTh MOJETa IIapHKa, MYIIEHHOTO TOPH30HTAJIBHO, TeM Ooipine, deM OoibIie
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO € IearoroM NpocTeHINX Mojenel (GU3NIecKux SBJICHNH (B BHE PHCYHKOB
WJIH CXEM), HapUMep MajfieHre IpeIMeTa; MPSIMOIMHEHHOE pacIipoCTpaHEHHE CBETa.

7 Bee JlemoncTpauun u JlabGopatopHble paboThl, NpPEACTaBICHHBIE B COIEPXKAHUH, IOIMyCKaeTcs (MOXKHO) NPOBOAWTH, MCHOJB3Ys MH(GOPMALMOHHBIE WU DJIEKTPOHHBIC TEXHOJOTWH (LU(POBbIC

00pa3oBaTeNIbHEIE PECYPCHI).
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Pa3zpnen 2. [lepBoHayajibHbIE CBe/IEeHUS 0 CTPOEHMU BellecTBa (5 4)

Ctpoenue
BemecTBa (1 u)

CtpoeHue BelecTBa: aTOMBI U MOJICKYJIBI, UX
pasmepol. Onvimul, O0okazvlgaroujue OUCKPemHOe
cmpoeHue geujecmed.

Jlaéopamopnvie pabomol u onvimwi®.

1. Omenka muamerpa aTromMa METOZOM DPSIOB (C

HCTONIb30BaHueM (oTorpadmii).

HabGnroneHue u HHTEpIpeTanust COBMECTHO C IEJar0roM OIBITOB, CBUIETENILCTBYIOIIMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHUH BELIECTBA: OIIBITHI C PACTBOPEHIEM Pa3IMYHBIX BEIIECTB B BOJE.

OneHKka NpU TOMOIIM TEXHOJOTHMYECKOW KapThl pa3MepOB aTOMOB M MOJIEKYN € HCHOJIB30BAaHHUEM
(oTtorpaduii, MOTyIEHHBIX HA AaTOMHOM CHJIOBOM MHKpockore (ACM).

OmnpeneneHue mocie NpeIBapUTeIbHOI0 00CYXKISHUS C IEJaroroM pa3MepoB MallbIX Tell.

JIBukeHue

M B3aNMOJEeHCTB
e YacTHIl
BelecTBa (2 4)

JBmwxenue yactul BemiecTBa. CBsi3b CKOPOCTH
JIB>KEHMS 4acTHI ¢ TeMreparypoil. bpoyHoBckoe
nBikenue, 1uddysus. Bzaumoodeticmaue wacmuy
eeujecmea: NPUMAdICEHUe U OMmMAalKugaHue.

JHemoncmpavuu

1. HabnroneHnue GpOyHOBCKOTO ABHKECHHUS.

2.Hab6monenue auddysuu.

3.Habmooenue  aenenutl,  0OBACHAIOWUXCS

NPpUMAICEHUEM UNU OMMATKUGAHUEM HACTUY
6eujecmea.

Jlabopamopnsie pabomol u onvimut

1. Oyenxa ouamempa amoma memoodom psoo08

(c ucnonvzosanuem omoepaghuii).

2.0npITBI 1O HAOJMIOAEGHWIO  TEIUIOBOTO

pacImpeHus ra3oB.

3. OmpITel IO OOHAPY)KEHHWIO NEWCTBHS CHII

MOJIEKYJISIPHOTO ITPUTSDKEHUSI.

HabnroneHnue u 00bsICHEHUE MTPH TOMOIIY MeAarora OpOyHOBCKOTO IBHXKCHUS U siBlicHHS quddy3un.
IIpoBenenue u 0OBACHEHUE C OMOPOM HA aNTOPHUTM, MPEABAPUTEIHLHO Pa3o0paHHBIN C MEAarorom
OTIBITOB I10 HAOJIIOJICHUIO TEIJIOBOTO PACIIUPEHHS Ta30B.

IIpoBenenne u OOBSACHEHUE OMBITOB C OMOPOM HAa aNTOPUTM, MPEABAPUTENHHO Pa3zoOpaHHBIN C
MeJIaroroM Mo 0OHAPYKEHHUIO CHJT MOJIEKYJIIPHOTO MPUTSDKEHUS U OTTAIKUBAHUSI.

ArperatHsble
COCTOSIHMS
BelecTBa (2 4)

ArperatHble COCTOSIHMSI BELIECTBA: CHMpPOCHUE
2a308, Jrcuokocmen u meépovbix
(kpucmaniuueckux) men. Bzaumocsenzv medicdy
CBOUCMBAMU  8EUeCME 8 DA3HBIX A2PecamHbIX
COCMOAHUAX U UX  AMOMHO-MOAEKYIAPHbIM
cmpoeHuem. Ocobennocmu azpe2amuuix
COCMOSIHULL BOOWL.

Hemoucmpayuu

1. Habmonenue nuddysum.

Omnucanue oA pyKOBOACTBOM Iearora (¢ UCIoIb30BaHUEM MPOCTHIX MOJIEJIEH ) OCHOBHBIX PAa3IHUNit
B CTPOCHUH TI'a30B, KHUIKOCTEH U TBEPBIX TEIL.

HauanpHble mnpeacTaBieHHS O MaJoOdl CXKHMAeMOCTH JKMIKOCTEH M TBEPABIX Tei, OOJIBIION
C)KMMaeMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM YpOBHE I10JI KOHTPOJIEM MeJarora 0 COXpaHeHHH (OpPMbI TBEPABIX TENI U
TEKY4YECTH XKUJKOCTH.

HaGmonenue 3a onbITamMu, 10Ka3bIBAIOIIMMH, YTO B TBEPIOM COCTOSIHUM BOJIbI YACTHIIBI HAXOASATCS B
CpeIHEM Jajblie IpYT OT Apyra (INIOTHOCTH MEHBIIIE), YEM B KHIKOM.

YcTaHOBIIGHHE C OIMOpPOW HAa JTUAAKTHYECKHH MaTepual TPOCTHIX B3aUMOCBA3EH MEXIy
0COOEHHOCTSIMHM arperaTHBIX COCTOSHWH BOJBI M CYIIECTBOBaHHEM BOIHBIX OpraHm3MoB (MC —
6uonorus, reorpadus).

8 3neck 1 anee NPUBOAMUTCS PACIIMPEHHBIH MIepedeHb Ja00paTOPHEIX PabOT U ONBITOB, U3 KOTOPOT'O YUUTENb JIeJIaeT BEIOOP 0 CBOEMY YCMOTPEHHIO U € YUETOM CIHCKa SKCIIEPUMEHTANBHBIX 3aIaHUMH,
nperaraeMsix B pamkax OI'D mo ¢usuke.
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Paznen 3. /IBu:kenue u B3aumoaeiictBue te (21 u)

Mexanuueckoe
aBuzkeHue (3 4)

Mexanuueckoe JABM)KEHUE. PaBHOMEpHOE U
HepaBHOMepHOe IBIkeHHe. Ckopocts. Cpeduss

cKopocmy  NpU  HEPAGHOMEPHOM — OBUIICEHUU.
Pacuér myTH 1 BpeMeHH ABHKEHHUS.
Hemoncmpayuu
1. HabnroeHne  MEXaHWYECKOTO  JIBMDKCHUS
Terna.
2. I3sMepeHHe  CKOPOCTH  NPSMOJHMHEHHOTO
JBYDKCHUSL.
Jabopamopnwie pabomovi u onvimul
1. Ompenenenne  CKOpOCTH  PaBHOMEPHOTO

JBIOKCHUsT (LIApUKA B XKHUIKOCTH, MOJCIH
3JIEKTPUYCCKOTO aBTOMOOHIIS U T. IL.).

2. Onpenenenue cpemHeit CKOPOCTH
CKOJIBKEHUST OpycKa WM IIapuKa [0
HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO JBV)KEHHS M OINIPEAEICHUE €r0 IMPU3HAKOB IMOCIE MPEABAPUTEIHLHOTO
00CYXIEHHSI C TIeIarOTOM.

HaOmonenne HepaBHOMEPHOTO ABIKEHHS M OTIPEIEIICHUE €r0 OTINIHI OT PAaBHOMEPHOTO JBIKCHUS
TI0CJIE TIPEIBAPUTEIHLHOTO OOCYXKICHNUS C TIEJaroroM.

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

Ananuz IIpyu IOMOIIM MeJgarora I'pa(bI/IKOB 3aBUCHUMOCTHU NYTHU U CKOPOCTHU OT BPCMCHHU.

HNnepuus, macca,
IUIOTHOCTD (4 )

SIBnenue HMHEPLMH. 3axon UHepyuu.
Bzaumooeiicmeue men xax npuyuHa usmeHeHus
ckopocmu  Osudicenusi men. Macca kak mepa
unepmuocmu mena. IInotocts BemiectBa. Cas3b
NIOMHOCMU C KOIUYECMEOM MOJIEKYIl 8 eOuHuye
006véMma eeugecmea.

Jemoncmpayuu

1. HaGmoieHne sIBIICHUS HHEPIIHH.

2. HabnromeHne W3MEHEHHWs CKOPOCTH MIpH

B3aUMO/ICHCTBUH TEJL.
3. CpaBHeHHE Macc 10 B3aUMO/ICHCTBUIO Tell.

OObsicHeHHe TIPH TIOMOIIM TEXHOJOTHYECKOH KapThl W IeAarora M HpPOTHO3UPOBAaHHE SIBICHHH,
0OYCIIOBIICHHBIX MHEPLHEH, HaIpUMep: YTO IPOMCXOIUT IIPU TOPMOXXEHHH I PE3KOM MaHEBpe
aBTOMOOWJISI, TOYeMy HEBO3MO>KHO MTHOBEHHO NPEKPATHUTh JIBIJKCHHUE HA BEJIOCHUIIEE WIIM CAMOKAaTe
T A

Habnrogenne u 0a30BbIM aHANN3 OMNBITOB IOA PYKOBOJACTBOM II€Jarora, JIeMOHCTPHPYIOLIHX
U3MEHEHUE CKOPOCTH JBUKECHMS TEa B pE3ysbTaTe ACUCTBUS HA HETO IPYTUX Tell.

Pemenne THNOBBIX pacuéTHHIX 3afad B 1—2 AEHCTBHS C ONMOPOH HA AJTOPHUTM, MPEIBAPUTEIHHO
pa3oOpaHHBI COBMECTHO C IIEAAaroroM Ha OIpeeleHHe Macchl Tella, ero 00bEMa U ILIOTHOCTH.
Habnrogenne u 0a30BbIM aHANN3 OMNBITOB IOA PYKOBOJACTBOM II€Jarora, JIeMOHCTPHPYIOLIHX
3aBUCUMOCTb U3MEHEHUS CKOPOCTH TeJla OT €r0 Macchl IIPU B3auMOAEHCTBUU Teil. M3MepeHne Macchl
Telna pa3INyHBIMU CIIOCOOaMH.

OmnpeneneHne COBMECTHO C IE1aroroM INIOTHOCTH TeJla B pe3ylbTaTe H3MEPEHHsI €0 Macchl M 00bEMa.
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Cuana. Buael cua
(14 )

Cumna KaK XapaKTepUCTHKA
B3anMoieiicTBus Ten. Cuiia yIpyrocTd W 3aKOH
T'yka.  Hsmepenue  cunvi ¢ nomowpwio
OuHamomempa. SIBIeHWE TATOTEHUS W CHIA
TsokecTd. Cuna msscecmu HaA Opy2ux NiaHemax
(MC). Bec mena. Heeecomocmo. CrnoxeHue Cui,
HaMpPaBJICHHBIX o OIHOU psAMOH.
PaBHopneiictByromas cun. Cuna mpenus. Tpenue
cronvoicenus u mpenue noxosi. Tpenue 6 npupooe u
mexnuxe (MC).

Hemoncmpayuu?
1. CnoxxeHue cwii, HampaBIICHHBIX IO OJHOW
MPSIMOH.

Jabopamopnsie padbomuvl u onvimol.

1. Onpenenenne MIOTHOCTH TBEPIOTO TENa.

2. OmBITBI, JEMOHCTPUPYIOLINE 3aBHCUMOCTH
pacTspkenust  (nedopmanuu) TNPYXKUHBL  OT
IIPUIIOKEHHOU CUJIBL.

3. OmBIThI, JEMOHCTPUPYIOIINE 3aBHCHMOCTH
CHJIBI TPEHHS CKOJIBXKEHHS OT Beca Tesla U
XapakTepa CONPHUKACAIONIUXCS TOBEPXHOCTEH.

W3ydeHne COBMECTHO C IeJar0roM B3auMOJEHCTBUS KaK IPUUUHBI U3MEHEHUS CKOPOCTH TeJa UITH €To
neopManum.

OmnucaHye Ha HAa4aJbHOM YPOBHE peajbHBIX CUTyalluil B3aMMOAEHCTBUS Tell ¢ IOMOIIBIO MOAeneH, B
KOTOPBIX BBOJUTCS NMOHATHE U N300pakeHHE CUJIBL.

W3ydeHnue mnox pyKOBOJACTBOM IMeAarora CHJIbl YHOPYTrOCTH, 3aBUCHUMOCTH CHJIBI YIPYTOCTH OT
YAJIMHEHUS pe3WHOBOTO MIHYpPa WIIN IPYXKUHEI (C IOCTPOCHHEM rpaduka).

AHanu3 ¢ onopou Ha AMJAKTUUYECKUI MaTepual Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX HPOSABIAETCA ICHCTBHUE CHIIBI yNPYrocTH (YHPYrocTh Msda, KPOCCOBOK, BETOK AEpeBa
U 7ip.).

AHanu3 ¢ Onopoil Ha IUAAKTUYECKUM MaTepuall o[ KOHTPOJIEM IeAarora CUTyalui, CBSI3aHHBIX C
SIBICHUEM TSTOTEHUS.

IloHumanue ¢ omopodl Ha CXeMbl NIPHU IIOMOIIM IeAarora OpOUTAJIbHOIO MIBIXKCHUS IUIAHET C
HCTIOJIb30BaHUEM SIBIICHUS TATOTEHUS U 3akoHa uHepLuu (MC — acTpoHOMIUS).

W3mepenne Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ITOr0 cnocoba M3MepeHus Mocie
MIOBTOPEHUS C IIEJarOTOM.

HabnroneHue siBIeHUsSI HEBECOMOCTH.

HaOmonenune 3a 3KCIIepUMEHTAIBHBIM TIOJyYEHHEM MpPaBHJIa CIOKCHUS CHJI, HANPABICHHBIX BJIOJIb
o1HOM npsimoit. Onpesienenye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
W3yyenne 1oz pyKOBOICTBOM II€Iarora CHJIbI TPEHUSI CKOJIBKEHHS M CHIIBI TPEHUS ITOKOSI.
HccnenoBanne ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy 3aBUCHMOCTH CHIJIBI TPEHHUsI OT Beca Telna
1 CBOMCTB TPYIIMXCS MOBEPXHOCTEM.

bazoBblif aHanmM3 ¢ Onopoi Ha JMIAKTHYECKUI MaTepHai 1oJl KOHTPOJIEM Ie/larora MpakTHIeCKUX
CHUTYyalMii, B KOTOPBIX NMPOSABISIETCS IEHCTBUE CUIIBI TPEHHUS, HCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIICHUS
WIM yBeluueHHs (KaTaHHMe Ha JIbDKAaX, KOHbKaxX, TOPMOXKEHHE AaBTOMOOWIIS, HCIOJb30BaHHUE
TIOINTUITHAKOB, MJIaBaHUE BOJIHBIX JKUBOTHBIX 1 Jip.) (MC — Ouonorus).

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA aJrOpUTM, MPEABAPHUTEIHHO
pa3o0paHHbBIil COBMECTHO C I1€JaroroM C UCIOJIb30BaHueM (HOPMYJI JUIsl pacuyéTa CHJIIbI TSHKECTH, CHIIBI
YOPYTOCTH, CUIIBI TPEHUS.

Paznen 4. JlaBie

HHe TBEPABIX TeJl, *KUAKOCTel 1 ra3os (21 v)

JlaBsienue.
Ilepenaua
JaBJICHHUS
TBEPABIMU
TeJIaMHu,
SKHIKOCTSIMH H
razamu (3 4)

Hasnenne. Cnocodwvl ymenvuenus u yeeaudens
oasnenus. /lasnenue eaza. 3agucumocmo
dasnenus eaza om 06véma, memnepamypbol.
Iepeoaua oasnenus meépovimu menamu,
arcuoxocmamu u 2azamu. 3axon Iackans.
ITnesmamuueckue mawiunol.

Jtemoncmpayuu?®

1. 3aBUCHUMOCTD

TEMIEPaTypHhI.

JaBJICHUA rasa oT

AHanu3 1 00BSICHEHHE C OTOPOH Ha MUAAKTUYECKHA MaTepHall ToJ] KOHTPOJIEM TeIarora OIbITOB U
MPAKTUICCKUX CUTYAIHH, B KOTOPBIX MPOSBISCTCS CHJIA TABICHUS.

O0ocHOBaHHME C OMOPOH HA TEXHOJIOTHIECCKYIO KapTy IPH MOMOIIH IEeAarora Cioco00OB yMEHBIIICHUS U
YBEJINYCHUS JTaBICHUS.

W3zydeHue 1o pyKOBOJICTBOM II€Jjarora 3aBHCHMOCTH JaBJICHHS ra3a oT 00bEMa U TeMITepaTyphl.
W3ydenue moj pyKOBOACTBOM Iearora OCOOCHHOCTEH Nepeiadyd NaBiCHUS TBEPIBIMU TEIIaMHU,
KHUJIKOCTAMHU U razamu. OOOCHOBAaHUE PE3YJBTATOB OMBITOB OCOOCHHOCTSMHU CTPOCHHUS BEIIECTBA B
TBEPIOM, )KAIKOM U Ta3000pa3HOM COCTOSHUSIX NPEIIOKEHHBIMH (HOPMYTHPOBKAMH.

Habmronenne 3a SKkCiepuMEeHTANBHBIM JOKA3aTeIbCTBOM 3akoHa [Tackans.
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2. Hepeaaqa JaBJICHUA ) KUJKOCTBIO U I'a30M.

Pewrenne TUMOBBIX pacu€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOM HA alrOpuTM, IPEIBAPUTEILHO
pa300paHHBIIl COBMECTHO C MEAaroroM Ha pacyéT JaBJICHHS TBEPIOTO Tela.

JlaBjeHue
KuaAKocTH (5 u)

3aBUCHUMOCTb aBJICHHS XKHUAKOCTH OT IIyOHHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyoul. I'uopasnuyeckue Mexanusmul.

Jemoncmpayuu?

1. CooOmraronuecst COCybL.

2. 'mapaBnuyeckuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IOJ PyKOBOJCTBOM IIEIAarora 3aBHCHMOCTH
JABIICHUS KUIKOCTH OT TIyOHHBI OTPYKEHUS U TIIOTHOCTH XKHUIKOCTH.

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

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HA alrOPUTM, NPEABAPUTENBHO
pa300paHHBIIl COBMECTHO C MEIAaroroM Ha pacyéT NaBICHHS )KUAKOCTH.

Habnronenue 3a 00bsACHEHUEM IPUHIUIA JEHCTBUS THAPABINYECKOTO IIpecca.

AHanu3 M OOBSCHEHHWE C ONOpOW Ha JUIAKTUYECKHH MaTepHal MOJ KOHTPOJIEM IIeAarora
NIPAaKTUYECKUX CUTyalUi, JEMOHCTPUPYIOLIUX NIPOSIBICHUE JaBICHU KUIKOCTU U 3akoHa [lackais,
HaIpuMep MPOLECCOB B OpraHU3Me IpU IiTy6okoBoHOM HeIpstHUN (MC — Ounosorus).

ATMocdepHoe
nayenue (6 4)

Atmocdepa 3emin 1 aTMOC(epHOE JaBlICHHE.
Tpuuunel cywecmeosanus 6030YuWHON 000I04KU

3emnu. Onvim Toppuuennu. HM3mepenue
ammocgheprozo oagnenus. 3asucumocmo
ammocgepHoco  OagneHuss Om  blCOMbl  HAO
ypoeHem  mops. Ilpubopvr  Ona  usmepeHus
ammocgeprHo2o 0agieHus.

Jemoncmpayuu?

1. [MposiBiieHune aeiicTBHsA aTMOCHEPHOTO

JIaBJICHHSI.

HaOGmonenue 3a skcriepuMEHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBIICHUS.

AHanu3 ¥ 00bsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CBA3aHHBIX C IHCTBUEM aTMOC(HEPHOTO TaBICHUS.

HabGnroneHue 3a 00bSICHEHHEM CYIIECTBOBAHHS aTMOC(hephl Ha 3eMIle 1 HEKOTOPBIX IUIAHETaX MU €
OTCYTCTBUs Ha Apyrux ianerax u Jlyne (MC — reorpadusi, actpoHOMHS).

ba3zoBoe mNOHMMaHWE NPUYMH HM3MEHCHHS TUIOTHOCTH aTMoc(epbl € BBICOTOH M 3aBHCHMOCTH
aTMOC(EPHOT0 JAaBJICHUS OT BBICOTHI.

Pemenne THUMOBBIX PacyéTHHIX 3a1ad B 1—2 JEHCTBHUSA C ONOPOH Ha ajJropuTM, HpeIBapHUTEIEHO
pa300paHHBIIl COBMECTHO C IIEAAaroroM Ha pacyéT aTMOC(HEPHOTO JaBICHHUS.

H3ydenue nox pyKoBOJICTBOM IeJlarora ycTpolicTBa GapoMeTpa-aHepousa.
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JlelicTBHE
SKHAKOCTH U ra3za
HA NOrpPyKEHHOE
B HUX TeJo (7 4)

eticmeue scuokocmu u 2aza Ha NOZPyiceHHoe
6 Hux mejo. BerTankuBaomas (apXuMenoBa) Cuia.

3axon Apxumeoa. Inasanue mej.
Boszoyxonnasanue.

Hemoncmpayuu?®

1. 3aBuCHMOCTh  BBITANKUBAIOUIEH CHIBI OT

00péMa TOTpYXEHHOH dYacTH Telna H

IUIOTHOCTH JKUIKOCTH.

2. PaBeHCTBO BBITANKMBAIOMICH CHJIBI BECy

BBITECHEHHOM JKUJKOCTH.

3. YcnoBue miaBaHMs TeN: IUIABAaHHWE WIIH
MOTPYy)KEHHEe TeI B  3aBUCHUMOCTH  OT
COOTHOILIEHHSI IJIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopnsie pabomol u onvimoi.

1. UccnenoBaHue 3aBHCHMOCTH Beca Teja B
BOJIe OT 00BEMA TMOTPYKEHHOH B KHUIKOCTb
YacTH TeNa.

2. OnpeneneHre  BHITAJKUBAIOIICH  CHIIH,
JNEHCTBYIOIIEH Ha TeENo, NOrpyXEHHOE B
JKUJKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BHITAIKHBAIOIICH
CUJIbI, IEHCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT
Macchl Tea.

4. OmbITEl, AEMOHCTPHUPYIOLINE 3aBHCUMOCTH
BBITQJIKUBAIOLLIEH CUJIbI, JIEUCTBYIOIIEH Ha
TEJNO B )KUIKOCTH, OT 00bEMA MOTPYKEHHON B
KHUJIKOCTh YacTH Tejla M OT IUIOTHOCTH
JKUJKOCTH.

5. Koncrpyuposanue apeomMerpa I
KOHCTPYUPOBAHME JIOAKH U OIpejeNeHne eé
rpy30M0bEMHOCTH.

Habmronenue 3a sKCIieprIMeHTaIFHBIM 00HAPYKEHUEM JCHCTBHS KUIKOCTH U Ta3a Ha OTPYKEHHOE B
HHUX TEJIO.

OmnpenesneHne ¢ OMOPOH Ha TEXHOJIIOTHUECKYIO KapTy BHITAIKABAIOIICH CHIIBI, ISHCTBYIOIIEH Ha TETo,
MOTPYKEHHOE B KUAKOCTb.

Habnronenue 3a mpoBeIeHHEM U 00CYKICHUE COBMECTHO C TIEJarOroM OIBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOMICH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHOM
B ’KUJIKOCTb YacTH TeJa U OT MJIOTHOCTHU KUIAKOCTH.

HccrnenoBanue moa pyKOBOACTBOM IEIarora 3aBUCUMOCTH Beca Telia B BOJIC OT 00bEMa MOTpyKEHHOM
B ’KUJKOCTb YacTH Tea.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpUTM, MpEeABAPUTEIHHO
pa3o0paHHBIN COBMECTHO € TIEIarOrOM Ha IIPUMEHEHHE 3aKOHa ApXUMe/Ia U YCIOBHS TUIABaHUS TEl.
KoHucTpyupoBanue npu nmomouy negaarora apeoMerpa Wik KOHCTPYHUpPOBaHUE JOJAKU U OINPENEICHHE
€€ Tpy30IIOABbEMHOCTH.

Pazpnen 5.

Pa6ora u mougHocTh. JHeprus (12 u)

Pao6ora
M MOLIHOCTH

Bw

Mexannueckas pabota. MoImHOCTb

Habmronenne 3a SKCIepUMEHTAIBHBIM OIPEAETICHHEM MEXaHWYECKOH pabOTHI CHIIBI TSDKECTH MpPH
nmagaeHuu TE€jIa W CUJIbl TPEHHUA IIPpU PAaBHOMCPHOM TNIEPEMEIICHHUU TEJIA II0 FOpHBOHTaHBHOﬁ
ITOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOITHOCTH, Pa3BUBAEMOI! ITPH OABbEME TI0 JISCTHHUIIE.
Pemenne THUMOBBIX pacyE€THBIX 3amad B 1—2 NEHCTBUSA C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa300paHHBIii COBMECTHO C IEIaroroM Ha pacdéT MEXaHHMIeCKOH pabOThI U MOIITHOCTH.
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IIpocrbie
MeXaHUu3MblI (5 4)

[IpocTele MEXaHNU3MBI: pbIYar, OJIOK, HAKJIOHHAs
INIOCKOCTb.  [Ipasuno  pasnogecus  pwiuaza.
Ilpumenenue npasuna paenogecus puvluaea K
onoky. «3onomoe npasuno» mexamuxu. KIIJ
HNPOCTBIX MEXaHU3MOB. IIpocTele MeXaHHM3MBI B
OBITY M TEXHUKE.

Hemoncmpauyuu

1. ITpuMepsI IPOCTHIX MEXaHI3MOB.

Jabopamopnwvie pabomovi u onvimut

1.0mpenenenne pabOTBHl CHIIBI TPEHUS TIPH

PaBHOMEPHOM JIBUOKEHUHT Tena 1o
TOPH30HTAIIbHON TTOBEPXHOCTH.

2. NccnenoBanne ycinoBUil paBHOBECHS phlvara.

3. Usmepenne KIIJl HakIOHHOH MJIOCKOCTH
(37eKTpOHHAs IEMOHCTpAIIHs).

HavanbHoe moHMMaHUE BBIUTPHIIIA B CHIIE MMPOCTHIX MEXaHU3MOB Ha MPUMEPE phbluara, MoJBHKHOTO
1 HETIOIBIKHOTO OJIOKOB, HAKJIIOHHOH ITJIOCKOCTH.

HccnenoBanue cCOBMECTHO € EAATOTOM YCJIOBUS PaBHOBECHS phlyara.

OO0Hapy>keHHe 0 pyKOBOJICTBOM IT€Iarora ¢ OIOpoii Ha TUAAKTHIECKAN MaTepHajl CBOUCTB IPOCTHIX
MEXaHU3MOB B Pa3IHMYHBIX HHCTPYMEHTAaX U MPUCIOCOOICHUX, UCIIONIB3YEMBIX B OBITY U TEXHHUKE, a
TakXKe B XKUBBIX oprannzMax (MC — ouonorus).

Habmronenue 3a sKcriepruMeHTaIBHBIM JOKA3aTEIIECTBOM paBEHCTBA paboT P MPUMEHEHHUH MTPOCTHIX
MEXaHU3MOB.

Omnpenenenue noa pykoBoacTsoM nenarora KII/] HakIOHHOM IIIOCKOCTH.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlropuTM, MpEeABAPUTETHHO
pa300paHHBIi COBMECTHO C IMEAAaroroM Ha MPUMCHEHHE NMpPaBUiIa PABHOBECHS phluara M Ha pacyér
KIII.

Mexannueckasi
Heprus (4 4)

Mexannueckast 3Heprus. Kuunemuueckas u
nomenyuanvhas suepeus. llpeepawenue 00nozo
6UO0A MEXAHUYeCKOolU 3Hepeuu 6 Opyeoll. 3aKoH
COXpaHEHMs SHEPTUH B MEXaHHUKE.

JladopaTopHbie padoThI U ONBITHI.

1. Usyyenue 3aKOHa COXpaHCHUS
MEXaHUYECKOH SHEPruu (31eKkTpoHHAs
JIEMOHCTPAIIHS).

HabmnroneHue 3a 3KCIIEpUMEHTAJIBHBIM OIpeAeICHUEM U3MEHEHUsI KMHETHUECKOW M MOTeHIMAIbHOM
SHEPIHuU Tela MPH €ro CKAThIBAHUU 110 HAKIIOHHOW IIOCKOCTH.

®opMyIUpOBaHHE COBMECTHO C II€AaroroM Ha OCHOBE HCCIENOBaHMSA 3aKOHA COXpPaHEHUS
MEXaHU4ECKOM YHEPTHH.

[Ipencrapnenne npu NOMOIIM NEJArora rpaHyLl IPUMEHUMOCTH 3aKOHA COXPAHEHUS SJHEPTUH.
Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOH HA AITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHbBIil COBMECTHO C IE/Iar0roM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPTUH.

Pe3zepBHoe Bpems (3 u)

8 KJIACC (68 1)

TemaTnuyeckni
0JI0K, TEMBI

OcHoBHOe cogep:KaHHe

OcHOBHbIE BU/IBI IeSITETbHOCTH YUAIIUXCS
(Ha ypoBHe y4eOHBIX el CTBHUIl)

Pasnen 6. TenuioBble siBiaeHus (28 4)

40




Crpoenue
U cBOlicTBa
BewecTBa (7 4)

OcnosHule nonodicenus MONEKYNAPHO-
KUHEMUYecKou meopuu CmMpoeHUs Geujecmed.
Macca u pazmepsvr amomog u monexyn. Onvimbl,
noomeepoicoaiowue  OCHOBHblE — NOJONCEHUS.
MONEKYNIAPHO-KUHEMUYECKOU MeopUlU.

Mopemu TBEPIOTO, KHUIKOTO W Ta3000pa3HOTO
COCTOSIHMM  BewlecTBa. Kpucmannuueckue u
amopgnvie mena. OOvscCHeHUe CBOUCME 2a308,
acuokocmeti U meeépovbiX mel HA  OCHOBe
NOAOHCEHUL MONEKYAAPHO-KUHEMUYEeCKOU Meopull.
CMaumBaHUE u Kanuuisapuvle sAenenus. Teniosoe
pacuupenue u cocamue.

Jemoncmpayuu?®

1. HabnroeHne OpOyHOBCKOTO TBUKECHUSI.

2. Habmronenue muddy3un.

3. HaOmronenne  siBiIeHU

KaIMWULIPHBIX SBICHHH.

4. HabnronieHre TEIIOBOTO paclIupeHust Tell.

5. I3MeHeHue naBiieHHs1 Ta3a MPU M3MEHEHHH

00béMa U HarpeBaHUM MITH OXJIAKICHUH.

Jlabopamopnsie pabomol u onvimol.

1. OmbITel 1O OOHApY)KEHHIO MAEHCTBHS CHI

CMadYrBaHUA n

MOJICKYJIIPHOT'O HNPUTSIKCHUA (I/IJ'II/I
DJICKTPOHHAA ,I[eMOHCTpaL[I/ISI).

2. OneITEL 11O BbIpAalllUBAHUIO  KPHUCTAJIIIOB
HOBapCHHOﬁ COJIM WM caxapa.

3. OnbITHI Io Ha6J'IIO,I[eHI/IIO TECIIJIOBOTO

pacuMpeHus ra3oB, XHIKOCTEH M TBEPIBIX
TeJl

4. Onpenenenre JaBieHHUs BO3AyXa B OaioHe
IITIPHIIA.

5. OnBITHE, JAEMOHCTPUPYIOMKE 3aBUCHMOCTD
JaBICHUST BO3AyXa OT e€ro o0sémMa o
HaTrpeBaHMS WIN OXJIAKICHHUS.

6. [Iposepka cunome3svl TUHEUHOU 3A8UCUMOCTIU

ONUHbL cmonbuka JICUOKOCIIU 6
MEPMOMEMPUUECKOTL mpyoxe om
memnepamypbi.

HabnroneHne U WHTEpOpETAIHs COBMECTHO C TIEIarOrOM OIBITOB, CBHIICTEIBCTBYIOMIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU BELIECTBA: OIBITHI C PACTBOPEHUEM PA3IUUHbBIX BEUIECTB B BOJIE.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpUTM, MpEeABAPUTENHHO
Ppa300paHHBI COBMECTHO C IEArOrOM IO OLCHUBAHUIO KOJUYCCTBA ATOMOB MJIM MOJICKYJT B STUHHUIIC
00bEMa BelecTBa.

[Ipencrapnenre Ipy MOMOIIH IT€Aarora OPOYHOBCKOTO IBIKCHUS, SIBICHHS TUPPY3UN U pa3THINA
MEXAY HUMH Ha OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
OO0BsicHeHNE TIPH TIOMOIIH TIeJarora ¢ ONOPOi Ha JUIAKTHYECKUI MaTepral OCHOBHBIX Pa3iIHYNi B
CTPOCHUM Ta3oB, JKUAKOCTEH W TBEPABIX TEN C HCIOJB30BAHUEM IIOJIOKEHUH MOJEKYJISIPHO-
KMHETUYECKOM TEOpHUU CTPOEHUS BEILIECTBA.

[IpoBenenue noJ pykoBOACTBOM II€AArora OIbITOB [0 BRIPAILMBAHUIO KPUCTAIJIOB IOBAPEHHOM COMIU
UJIM caxapa.

IIpoBeneHue COBMECTHO C MEAAroroM U o0bsICHEHHE U3 NPEAJIOKEHHOTO IePedHs BEIBOJIOB OIIBITOB,
JIEMOHCTPHUPYIOIINX KalWLISPHBIE SIBJICHUS U SIBIICHUE CMAauUBaHUS.

OObsicHEHHUE C OMOPOM Ha TEXHOJIOTHYECKYIO KapTy IO/ pyKOBOJCTBOM I1€/1arora poJid KarUIIPHBIX
SIBIICHUI JJ1s1 TIOCTYIUICHHUSI BOABI B opranu3M pactenuii (MC — Ouosorus).

HaOGmtoenue onpITOB 110 HAOJIOICHHIO TEIUIOBOTO PACIIMPEHHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEI.
OOBsICHEHHE C OTIOPO Ha TEXHOIOTHIECKYIO KapTy MO PyKOBOJCTBOM IeIarora COXpaHeHHs 00bEMa
TBEPHBIX TEJ, TEKyYECTH >KUIKOCTH (B TOM YHCIIE, pa3HUIBI B TEKYYECTH U Pa3HBIX KUAKOCTEN),
JIaBJICHUSI rasza.

HabnroneHue 3a mpoBeIGHUEM OIBITOB, IEMOHCTPUPYIOIIUX 3aBHCHMOCTh JaBICHUS BO3IyXa OT €ro
00béMa W HarpeBaHUS WM OXJKICHUSA, M UX OOBSICHCHHE Ha OCHOBE AaTOMHO-MOJEKYJISPHOTO
YYEeHHUsI.

AHanmu3 NpH TOMOIIH TIejarora ¢ ONopoi Ha AWAAKTUYECKHHA MaTepuasl MPaKTHYECKUX CUTYaluii,
CBSI3aHHBIX CO CBOMCTBAMU Ia30B, )KUJIKOCTEH U TBEPJIBIX TEII.
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TenoBbie
npoueccsl (21 )

Temnepatypa. Césnze  memnepamypsvi  CoO
CKOPOCMbIO MENNI0B020 OBUIICEHUSL YACTIUY,.
Buytpennsis sHeprus. Cnocobwl  usmeHeHus.
GHYMPpEeHHel — dHepeuu: — menionepeoava  u
cosepuienue pabomvi. Budvl mennionepedauu:
Menionpo8oOHOCHIb, KOHBEKYUS, U3LYHeHUe.
KonnuectBo TEIUIOTHI. VY nenvHas
TEIIOEMKOCTE BelecTBa. Teniooomen u meniogoe
pasnogecue. Ypasnenue meniogo2o 6anancad.
Ihasnenue u omeepoesanue KPUCMALIUYECKUX

gewjecms.  YIenbHas ~ TeIJIOTa  IIABICHHS.
Ilapoobpasosanue u xonoencayusa. Hcnapenue
(MC). Kunenue. VY nenbHas TEIoTa
napooOpazoBaHus. 3asucumocms memnepamypul
Kunenuss ~ om  ammoc@epnoco  0agieHusl.
Brasicrnocms 6030yxa.

OHeprust ~ TOomMBa.  YJeNbHas  TEIJIOTa
CTrOpaHusl.

Ipunyunvl pabomsr mennogvix Oguzameneu.
KIlJ[ Mmeniosozo
osucamens. Tennosvie Ogueamenu u 3awuma

oxpyacaroueti cpeodvt (MC).

3axon coxpanenus u npeepawjenus dnepeuu 8
mennosvix npoyeccax (MC).

Jemoncmpayuu?®

1. [IpaBuna u3MepeHus: TeMneparypebl.

2. Bunel Terutonepenadm.

3. OxylaXxJieHne Npu COBEPIICHNH PaOOTBHI.

4. HarpeBanue 1nipu COBEpUICHHH PaOOTHI
BHEITHUMH CHJIAMH.

5. CpaBHeHHE  TEMJIOEMKOCTEH  pPa3IIHMIHBIX
BEIIIECTB.

6. HaOmroneHue Kuneuus.

7. HaOmoneHne TIOCTOSHCTBA — TEMIIEPATyphI

TIpH TUIABJICHUH.
8. MoJenu TEeIUIOBBIX IBUTaTENEH.
Jlabopamopnsie pabomul u onvimoi.

1. [Ipogepka eunomesvi TUHEUHOU 3A8UCUMOCTIU

OnuHbl cmoabuxa JcuoKoCmu 8
MepMOMEMPUYecKoll mpyoxe om
memnepamypboi.

OOocHOBaHHME TO MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOrOM HpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHeHHE pa3IMYHbBIX CIOCOOOB U3MEPEHUS U LKAl TEMIIEPATYPHI.

HabmnroneHue 3a npoBeZicHUEM OIBITOB, JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH 3HEPruM Tena B
pe3ynbTare TeIionepeiadun U paboThl BHEITHUX CHIL.

HaOmonenue 3a MpoBeJCHUEM OIBITOB, OOCY)KACHHE MPAKTUUECKUX CUTYALUH, 1EMOHCTPUPYIOIINX
pa3iIu4HbIe BUIBI TEMIONEPENAYH: TEIUIONPOBOAHOCTD, KOHBEKIUIO, H3ITyYEHHE.

HccrnenoBanne ¢ Omopod Ha TEXHONOTMYECKYIO KapTy IOJA PYKOBOICTBOM IENarora SIBICHUS
TeTI000MEHa IIPY CMEIIUBAHUH XOJIOHOH U ropsiaei BOIbI.

HabmroneHne ycTaHOBIICHHS TEIUIOBOTO PAaBHOBECHS MEXIY TOPSYEH U XOJIOTHOW BOJIOM.
OmnpeneneHue npy MOMOLIH IT€Jarora KOJIN4ecTBa TEIUIOTHI, TOJIYYEHHOTO BOJOH MPH TEMJI000MEHE C
HarpeTbiM MECTAJUIMYCCKUM HUJIMHAPOM.

Omnpepnenenue 1o TadyuLe YACIbHON TEINIOEMKOCTH BEIIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa306paHHLIﬁ COBMCCTHO C II€aaroroM, CBA3aHHBIX C BBIYHUCJICHHCM KOJIHYCCTBA TCIIJIOTHI H
TEMJI0EMKOCTH IIPH TETUIOOOMEHE.

AHanmu3 npu TOMOIIM MeJarora CUTyallMid MNpPaKTHYECKOTO HCIONb30BaHUS TEILUIOBBIX CBOWCTB
BEIIECTB W  MaTepHajoB, HANpHUMep B  MESIX  DHEProcOepeXeHMs:  TEIUIOM3OJIALHSA,
9HEprocOeperaoIne KpbIn, TePMOAKKYMYJIISTOPHI | T. 1.

HaOmonenue siBineHui HcriapeHnst 1 KOHACHCALUH.

Habmonenue 3a rccieoBaHueM Ipoliecca HCIIapeHust Pa3IMYHbIX KHJIKOCTEH.

OOBsicHEeHHNE TI0 ATOPUTMY COBMECTHO € MIEJaroroM sIBJICHUH NCTIapeHusl 1 KOHAEHCAILMH Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YIECHHS.

HabGmtonenue 1 00bsicHEHHE ITpoliecca KUIIEHHs], B TOM YHCJIe 3aBUCUMOCTH TeMIIEPaTypbl KUIICHUS OT
JTaBJICHUSL.

Omnpenenenue 1o TabIuIe OTHOCUTEIHFHOM BIaXXHOCTH BO3-TyXa.

Habmronenue nporiecca IiaBiIeHns KPUCTAIIMYECKOTO BEIIECTBA, HAPUMeED, JIb/a.

CpaBHeHI/Ie o IMJIaHy IMpyu OOMOIIM neaarora MNpOHCCCOB IIJIABJICHUSA KPUCTAINIMYECKUX TEJI
1 pa3MsT9eHHs IPU HarpeBaHUM aMOP(HBIX TeIl.

Omnpenenenue 1o TadJUIe YAEIbHON TEIUIOTH TIaBJICHHUS JIbJA.

OObsicHEHHE TI0 CXeMe TI0ciie 00CYKACHHS C TEAaroroM siBJICHUH IUIaBJICHUS U KPUCTAJUIM3alUH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOH HA AJTOPHUTM, MPEIBAPUTEIHHO
pa306paHH1)n71 COBMECTHO C IEIaroromM, CBA3aHHBIX C BBIYUCIICHUEM KOJIMYCCTBA TCTIJIOTHI B IIPOIECCAX
TEIIONEPCaaun IIPU IUIABJICHUHU U KpUCTAJJIM3AllUHU, UCITAPCHUN U KOHIACHCAIIUH.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
MPUMEHCHUA SIBIICHUM TIJIABICHHS U KpUcCTajsin3daiuv, HApUuMEp, IMOJYYCHUEC CBEPXUNUCTBIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

AHanu3 npu MOMOIIY Hefarora paboTsl 1 00BSICHEHHUE IPUHIUIA JEHCTBHS TEIUIOBOTO JBUIATEIS.
Boruncnenue koauuecTBa TEIUIOTHI, BBIACISIOIIErOCs NpU CTOPAaHUM Pa3lIMYHBIX BUJOB TOILINBA, U
KII nBurarens.
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2.Habmronenue M3MEHEHHS BHYTpEHHEH
SHEPTHH TeNa B PE3yIbTATE TCIUIONEPEAATH U
paboTHI BHEIITHHUX CHIL.

3. UccrnenoBanne SBICHUS TEIUIOOOMEHA IIPH
CMEIBaHUH XOJIOJIHON U TOpsiYei BOJBI.

4. Onpedenenue  Konuvecmea  meniombl,
NONYYeHH020 6000l Npu meniooomene ¢
Hazpemvim MemaniudecKum YuruHOPoM.

5. UccnenoBanue mporecca UCrapeHusl.

6. OnpenencHne OTHOCHTENBLHON BJIAXXKHOCTH
BO31yXa.

7. Onpedenerue yoenvHOU Meniomvl NAAGIeHUs.
604

OGC}’)KZ[CHI/IC COBMECTHO C II€JAaroroM SKOJOTHYECKHMX MOCJCICTBHN HCIOJIb30BaHMS JBUTATENCH
BHYTPCHHETO CropaHus, TCIJIOBbIX U FPI)IpOBﬂeKTpOCTaHIII/Iﬁ (MC — 3KOJI0THU4, XI/IMI/ISI).

Paznes 7. DiekTpuyeckue 1 MArHUTHbIE siBjieHust (37 4)

DileKTpuyecKne
3apsibl.
3apsiKeHHbIE
TeJa M uX
B3anMMo/JeiicTBIe
(7 w)

Onexmpusayus men. JIBa poIa 3MEKTPHYSCKIX
3apsA0B. BzaumoneicTBuE 3apsyKEHHBIX — Tel.
3axon Kynona (3asucumocms cuvl
83AUMOOEUCMBUS 3APANCEHHBIX Mell OM 8eUUUHbI
3aps008 U paccmosnus mexcoy menami,).

DNEeKTpUUecKoe  MoJie. Hanpsaxcénnocmo
anekmpuyeckoeo noasa. Ilpunyun cynepnosuyuu
NEeKMpUYEcKUx nouetl (Ha KauecmeeHHOM YPOsHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnbviii NeKMPUYecKul 3apsi0.
Cmpoenue amoma. TIpOBOTHAKH M TUIIICKTPUKH.
3aKoH COXpaHEHUS ICKTPUIECKOTO 3apsia.

Jemoncmpayuu?

1. DnekTpusanus Tel.

2. lga poia DIIEKTPHYCCKHX 3apsAIOB U

B3aMMOJICHCTBHE 3aPSDKCHHBIX TeEll.

3. YCTpoHCTBO 1 JIeiicTBUE AIIEKTPOCKOTIA.

4. DnexTpocTaTHyecKas HHIYKIHUS.

5. 3aK0H COXpaHEHUs STEKTPUUECKUX 3aPsIIOB.

Jlabopamopnsie pabomol u onvimol.

1. OneITEl IO HAOMIOAEHUIO DJIEKTPU3AIMHA Tell

HHAYKIUEH U IPU CONMPUKOCHOBCHHUH.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JIEKTPHU3ALMH TEJ IIPU CONPUKOCHOBEHNH W HHAYKIUCH.
HaGmonenue u 0o0bSCHEHUE € OMOPOW HA JUJAKTUYECKUH MaTepuaj B3auMOJCHCTBUS OJTHOMMEHHO
U PAa3HOUMEHHO 3apSKEHHBIX TEIL.

OObsicHeHHE MTPY TIOMOIIY Te/Iarora MpUHIKNA AeHCTBUS 3JIEKTPOCKOIIA.

OObsicHEeHHE COBMECTHO C II€[aroroM SIBJICHUI 93JEKTpPHU3allMd TpPU CONPUKOCHOBEHHU TEl |
UHAYKLIHEH C UCNOIb30BAaHUEM 3HAHUM O HOCUTEISAX 3JIEKTPUUECKUX 3apsi/ioB B BELIECTBE.
PacriosnaBanne u OOBSICHEHHME IO CXEME COBMECTHO C TII€aroroM SBJIEHHH 3JIEKTpU3aLNU
B MIOBCEJHEBHOM KHU3HH.

Habmonenue u 00bsiIcCHEHHE C OITOPOI Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, MINTIOCTPUPYIOLIHUX 3aKOH
COXpaHEHHUs JIEKTPUIECKOT0 3apsaa.

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

HccrnenoBanne moa pykoBOACTBOM IeJarora JEMCTBUSI 3JIEKTPUUYECKOrO IOJII HA NPOBOAHUKU U
JUBJIEKTPUKH
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IocTosinHbIH
3JIeKTPHYeCKHUil
ToK (17 4)

DnexTpudeckuil Tok. Yenosua cyuwecmeosanus
anexmpuyecko20 moxa. VICTOUHUKY MOCTOSHHOTO
ToKa. J[eficCTBUS 2JEKTPUUECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). OIeKMPUdecKuti mox
8 AHCUOKOCMSAX U 2A3AX.

PaGota W MOIIHOCTH DJEKTPUYECKOTO TOKA.
3axon [[rcoyna—Jlenya. Dnekmpuyeckue yenu u
nompebumenu 31eKmpuieckoli 3Hepeuu 8 Ovimy.
Onexrpudeckas nens. Cuia Toka. DIeKTpHIecKoe
HanpspkeHne.  CONpOTHBIIEHHE  TPOBOIHHUKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

st ydactka 1nenu. llociemoBaTenbHoe U
napajuiebHOe COEJIMHEHUE MIPOBOHHUKOB.
Kopomxoe 3amvixanue.

Hemoncmpayuu?®

1. I[IpOBOJHHUKH U TUDIICKTPUKH.

2. MoaenmupoBaHue CHJIOBBIX JINHUH

3MEKTPUUYECKOTO OIS,

. ICTOYHMKY IOCTOSIHHOT'O TOKA.

. JIeHiCTBUSA 3JIEKTPUUECKOrO TOKA.

. DNeKTPpUIECKUH TOK B )KUIKOCTH.

. I'a30BBbIit pa3ps.

. I3mepenne cuitsl ToKa aMIepMeTpoM.

. I3Mepenne 3IeKTpHYecKOro HampsHKeHUs

BOJITMETPOM.

9. PeoctaT 1 MarasuH COIIPOTHBIICHHH.

Jabopamopnsie pabomuvl u onvimoi.

1. UccrenoBanue AEHCTBUSL 3IIEKTPHUYECKOTO
TIOJIs1 HA IPOBOJAHUKH U TUDIICKTPUKH.

2. Co6opka 1 mpoBepka padoThI IMEKTPUIECKON

[ETTH IOCTOSIHHOTO TOKA.

W3MepeHne u peryIupoBaHUe CHITBI TOKA.

M3mepeHne u perynupoBaHue HAIPSIKESHNUS.

5. HUccredosanue 3agucumocmu Cuibl mMoKd,
uoyujeo yepes pesucmop, om
CONPOMUBITIEHUS, PE3UCTNOPA U HANPANCCHUS.

6. Onwimbl, demoncmpupyrowue 3a6UcumMoCcinG
INEKMPUYECKO20 conpomuenenus
NPOBOOHUKA OM €20 OAUHbL, NIOWAOU
NONepeuH020 ceverus U Mamepuanda.

ONO Ol h~ W

P ow

HabnrofeHne pasivyHBIX BHIOB JCHCTBUS JJICKTPUYECKOTO TOKA M OOHAPY)KEHHUE COBMECTHO C
1E€JaroroM 3TUX BUJOB IEUCTBUS B TOBCEIHEBHON KU3HU.

COopka 1Mo cxeMe U UCIBITAaHKUE 0] KOHTPOJIEM IeIarora JICKTPUICCKOM [IEMH MOCTOSHHOTO TOKA.
HaGmronenue 3a geMoHcTpanyeil n3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmronenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
[IpoBenenne u OOBSICHEHHE IIPH TOMOIIM YYHTENS OIBITOB, IEMOHCTPHPYIOMIMX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHBICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAU IOMNEPEYHOrO0 CEYEHUs U
Marepuana.

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

bazoBrie npencTaBieHrs 0 NpaBUiIaxX CIOXKEHUS HAMPSLDKEHUH NPU MOCJIENOBATEILHOM COEIUHEHUU
JIBYX pE3UCTOPOB.

Bba3zoBsle npecTaBieHUs O IpaBUiIax AJIs CUIbI TOKA [IPY NapaJICIIbBHOM COEJUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEAarora O CHUTYyalusX IIOCIEIOBATENbHOTO U MapajiesIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIHUX AJIEKTPUUECKUX CETAX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpeABaAPUTEIHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIICHUS MpPU IOCIEJOBATEIbHOM U  MAapajUIeIbHOM  COEIWHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOpPOH Ha TEXHOJOTHMYECKYIO KapTy IIOA PYKOBOJICTBOM TIearora padOTHI
3JIEKTPUYECKOr0 TOKA, IPOTEKAIOLIETO YEPE3 PE3UCTOP.

Onpenenenue ¢ Omopod Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM IIearora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIICIISIEMON Ha PE3UCTOPE.
Habmnronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JTaMIIOUYKy OT HalpsKSHUS Ha Heil.
OmnpenesneHue ¢ OOPOi Ha TEXHOJIOTHYECKYIO KapTy 1Moj pykoBoacTBoM nenarora KI1J1 Harpesaresns.
Habmronenue 3a ncciegoBaHueM MpeoOpa30BaHust YHEPTUN TIPH MOIBEME TPY3a INEKTPOABUTATETIEM.
OOBsicCHEHHE TIOCNE pacCy)XISHHS C TEJaroroM M COCTaBJICHHE IJIaHa-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OOBsICHEHHE TIOCIIE PACCYKICHUS C TIEIarOrOM M COCTaBJICHHUE TIaHA-KOHCIIEKTa MIPUIHH KOPOTKOTO
3aMBbIKaHUS U IPUHLKIA IEUCTBUS MJIABKUX NPEAOXPAHUTENEH.

Pewienne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPON Ha ajlrOpUTM, MpEeABAPUTENHHO
pa300paHHBIN COBMECTHO C IIEIarOroM C MCIIONb30BaHueM 3akoHa J[xoyns—JleHna.

HabnroneHne BOSHUKHOBEHUS 3JICKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

IIposepka npasuna crodicenus HaAnPANCeHU
npu nocie008amenbHOM COeOUHeHUU O08YX
Pe3uUcmopoa.

Ilposepka npasuna Ons cuibl Moxka npu
napaienbHOM coeOUHeHUl pe3Ucmopos.
Omnpenenenne  pabOThl  BIEKTPUUYECKOTO
TOKa, HAYILETO Yepe3 Pe3UCTOop.
OmnpeneneHue MOIIHOCTH DJIEKTPHYECKOTO
TOKa, BBIJICJIIEMO Ha pe3nCcTOpe.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa,
UIYLIEeT0 4epe3 JaMIOUYKy, OT HalpsDKeHUs
Ha Hell.

Onpeoenenue KII/[ nacpesamens.
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Mar=uuTHble
siBJaeHus (6 1)

ITocrostHHBIE MarHuTHL. B3auMoneiictaue
MIOCTOSIHHBIX MarHuToB. Maznummnoe nosue.
Maznumnoe none 3emau u e2o snauenue 0
arcusHu Ha 3emae. Onvim Opcmeda. Maenumnoe
none anekmpuieckozo moka. Illpumenenue
9neKmpomazHumos @ mexnuxe. /leticmaue
MACHUMHO20 NOJIA HA NPOBOOHUK C MOKOM.
Dnexmpoosuzamens HOCMOAHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneti 6
MexXHUYecKux yCmpoucmeax u Ha mparcnopme.
Hemoncmpayuu?®

1. B3aumopelcTBHE TOCTOSHHBIX MarHUTOB.

2. MonenupoBaHue HEBO3MOXHOCTH
pa3zeneHys NOII0COB MarHUTA.

3. MogenupoBanue MarHUTHBIX
MOCTOSIHHBIX MarHUTOB.

4. OmpIT Dpcrena.

5. MarautHoe mose Toka. DJIeKTPOMarHur.

6. JlelicTBre MArHUTHOT'O TIOJISI HA TPOBOTHUK C
TOKOM.

7. DNEeKTPOABUTATEINH TOCTOSHHOTO TOKA.

Jabopamopnsie pabomuvt u onvimoi.

1.  MHccnenosanme MarHUTHOTO
B3aUMO/ICHCTBUS ITOCTOSTHHBIX MAarHUTOB.

2. H3yueHue MarHWTHOTO MOJIsI IIOCTOSIHHBIX
MarHuTOB NPU UX 00BbEUHEHUH U Pa3/ICIICHUH.
3. HccnenoBanue JeUCTBHUS
AMEKTPUYECKOTO TOKA Ha MAarHUTHYIO CTPEIIKY.
4.  OnsITH, JIEMOHCTPUPYIOLIUE
3aBHCHUMOCTH CHIIBI B3aUMOJICHCTBHUS KaTYIIKH C
TOKOM M MarHHWTa OT CHJIBI TOKa W HarpaBJIeHUs
TOKa B KaTyIIKe.

5. H3yueHwue neHCTBHS MarHUTHOTO IOJIS HA
MIPOBOJIHUK C TOKOM.

6.  Koucmpyupoeanue u usyyenue pabomol
INeKmMmpoosuzames.

7. Wsmepenne KIIJ] snexTpoaBurateabHOM
YCTaHOBKH.

noneu

HccnenoBanue noj pyKOBOJICTBOM IeJarora MarHUTHOTO B3aMMOJIEHCTBHSI MOCTOSIHHBIX MAarHUTOB.
N3yyenue ¢ onopodl Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOACTBOM I€arora MarHUTHOI'O MOJIS
MTOCTOSTHHBIX MarHUTOB IIPH NX O0OBEIUHEHNHT U Pa3/ICIICHUH.

Habmronenue 3a mpoBeAeHNEM OTIBITOB TI0 BU3YaJIM3AIUY OIS TOCTOSHHBIX MarHUTOB.

W3yyenue noa pykoBOACTBOM I€AArora sBJIEHUs HAMarHUUMBAHUS BEILIECTBA.

HccnenoBanue COBMECTHO € IEAATOTOM JIEHCTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPETIKY.
Habmronenne 3a TpOBENCHUEM OIBITOB, IEMOHCTPHUPYIOIINX 3aBHCHMOCTH CHJIBI B3aWMOJEHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CUJIbl U HalpaBJI€HUS TOKa B KaTYIIKe.

AHanmu3 NpU TOMOINU MENarora CHUTyalud NpPaKTUYeCKOTO MPUMCEHEHHUS JJICKTPOMArHuToB (B
OBITOBBIX TEXHHYCCKHUX YCTPOMCTBAX, MPOMBIIUICHHOCTH, MEIUIIHE).

N3ydenue ¢ onopoit Ha TEXHOJOTUUECKYIO KapTy MO/ pyKOBOJACTBOM IeJarora AeicTBHsi MarHUTHOTO
T10JIs1 HA TIPOBOJIHUK C TOKOM.

N3yyenue ¢ onopoi Ha IUJAKTUYECKUI MaTepuall JeUCTBYS dIEKTPOABUTaTEL.

M3mepenue comectHo ¢ negarorom KIIJI anexTpoaBurarenbHON yCTaHOBKU.

BazoBbie mpeacTaBieHUS O Pa3MYHBIX MPUMEHEHHUAX SJICKTPOIBHUraTeNied (TPaHCIIOPT, OBITOBBIC
YCTpOWCTBA U JP.).

46




DJIEKTPOMArHUT
Hasi HHAYKIUS
(49)

Onvimoi Dapadoes. Henenue
anexkmpomazHumnou undykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobvi NONy4eHUs.
9NeKmpuyeckol dHepeuu. DINEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.
JMemoncmpayuu?
1. VccnenoBaHue SIBICHUS DJIEKTPOMAarHUTHOM
WHITyKLUH.

2. OmbiThl Dapagnest.

3. 3aBHCUMOCTh HANpPaBJICHHUS WHAYKIMOHHOTO
TOKa OT YCIJIOBUI €r0 BOSHHKHOBEHHUS.

4. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jabopamopnsie padbomuvr u onvimol.

1. OmbITBI 1O WCCIENOBAaHUIO  SBICHUS
3JIEKTPOMAarHUTHON MHIYKIMH: UCCIIEJOBAaHNE
W3MEHEHMH  3HA4YeHUs W HalpaBJCHUs
MHYKIIMOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C ImCAaroroM OIIbITOB IIO HCCICOOBAaHHUIO SBJICHHUA BHCKTpOMaFHI/ITHOfI
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHUM 3HAUCHUS U HanpaBJICHUSA UHAYKIIMOHHOT'O TOKa

Pe3epBHoe Bpems (3 u)
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9 KJIACC (102 u)

TemaTnyeckniu OcHoBHoOe coep:kaHue OcHOBHBIE BUBbI 1eSIT€IbHOCTH YUALIUXCH
0J10K, TeMa (Ha ypoBHe y4eOHBIX el CTBUIl)
Pa3znen 8. Mexannueckue siBjieHust (40 )
MexaHnuueckoe Mexanuueckoe JBHKeHHe. MaTepuanbHas | AHalIU3 C MOMOIIBIO MeJarora u o0CyKIeHHe Pa3INUHbIX TPUMEPOB MEXAaHUUECKOTO JBUKCHHUS.
JBHKEHUE touka. Cucrema orcuéra. OTHOCHUTENBHOCTH | OOCYKICHHE COBMECTHO C MIEAroroM rpaHull MPUMEHHUMOCTH MOJICITH «MaTepHaabHas TOYKay.
U CIOCco0bI ero MEXaHUYECKOTrO0  JBMXKCHHUA.  PaBHOMepHoe | OmmcaHue mociie OOCYXICHHsS C IeJaroroM MEXaHWYEeCKOT'O JBIIKCHHS Pa3IMYHBIMH CIIOCOOaMHU
onucanus (10 4) | npsmonuHeiiHoe aBWKeHHE. Hepasnomeproe | (ypaBHEHHUE, TabuIa, rpaduk).
npamonuneunoe  Osudicenue.  CpemaHssi u | AHaIM3 TOJ PYKOBOACTBOM IMeJarora >KU3HEHHBIX CUTyalluid, B KOTOPBIX MPOSBISIETCS
MEHOBEHHAsL CcKOpoCmb mena npu | OTHOCHUTEIFHOCTh MEXaHUYECKOTO JIBHYKCHUS.
HEPABHOMEPHOM OBUNCEHUU. HabnroneHne MeXaHH4eCKOTO IBIYKCHUS Tela OTHOCUTEIFHO Pa3HBIX TEN OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHEHHE TyTeH W TPaeKTOPUH IBIKEHUS C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy IO PYKOBOJICTBOM
NPAMONUHEUHOe oguoicerue. CBoOonHOE | Tearora OJHOTO U TOTO K€ Tea OTHOCUTEIFHO PAa3HBIX TEN OTCUETA.

nageune. Onvimot I anunes.
Pasnomeproe oOsudicenue no oxpyscHocmu.
Ilepuoo u uacmoma obpawenus. Jluneunas u
yenoeas ckopocmu. Llenmpocmpemumenvroe
yCcKopeHue.
Jemoncmpayuu
1. HaOnromeHne MeXaHUYECKOTO JBIDKCHUS
Tena OTHOCUTENBFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE ITyTeH U TPACKTOPHUIl IBHIKSHUS
OIHOTO M TOTO >K€ TeJda OTHOCUTEIHHO
pa3HBIX TEJ OTCYETA.

3. U3mMepeHue  CKOPOCTH M YCKOPEHHS
MIPSIMOJIMHEHHOTO JIBHKCHHSL.

4. UccnenoBanue MPU3HAKOB
PAaBHOYCKOPEHHOTO JABIDKCHHS.

5. HaOmronenne JIBYKCHHUS Tena no
OKpPY>KHOCTH.

6. Habmonenne MeXaHUYECKUX  SIBIECHMIA,
MPOUCXOIIUX B  CHUCTEME  OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U
YCKOPCHHOM  JBIXKCHHH  OTHOCHUTEIIBLHO

kaOuHeTa PU3UKH.

AHanm3 ¢ IOMOMIBIO Tefarora TekcTa ["amiies 00 OTHOCUTENEHOCTH IBIKCHUST; BBITOTHEHHE 3aaHUH
IO TEKCTY (CMBICTIOBOE UTCHUE).

[IpocTeiimue BEIYUCICHUSA TI0 00pa3ily CpeAHel CKOPOCTH CKOJIBKEHHUS OpyCKa UM JBM)KEHHUS [IapuKa
110 HAKJIOHHOM INIOCKOCTH.

AHanu3 1 00CyXJIeHHE C OMOPOH Ha TEXHOJOTHMUYECKYIO KapTy MOJ PYKOBOACTBOM IeJarora croco6on
IpUOIHKEHHOTO OIpEIeNICHISI MTHOBEHHOI CKOPOCTH.

OmnpenesneHue Mocie paccykISHHS C IIeJaroroM 1o CXeMe CKOPOCTH PAaBHOMEPHOTO ABIKEHHUS (IIapHKa
B KHIKOCTH, MOJICITH DJICKTPUICCKOTO aBTOMOOMJIS U T. II.).

OnpeneneHue COBMECTHO C IENAroroM MyTH, NMPOMIEHHOTO 3a JaHHBIA MPOMEXYTOK BPEMEHHU, U
CKOPOCTH TeJa Mo TpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JBIKEHUS OT BPEMEHH.
Hauanpuble mpeacraBieHHE O NPUHLIUNAX JEHCTBHS NPUOOPOB, HM3MEPSIOUINX
(criuioMeTpoB).

[pocreiimue BerYnCICHUsT MO 00pa3ily MyTH W CKOPOCTH IPH PaBHOYCKOPEHHOM IPSIMOJIHMHEHHOM
JBIDKEHUH Tela.

OmnpeneneHne COBMECTHO C MEIAaroroM IMPOHIEHHOTO MyTH M YCKOPEHUS ABIDKEHUS Tella 1Mo IpaduKy
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBMKEHUS Tela OT BPEMEHH.
OmnpeneneHne ¢ TOMOIIBIO MTEAAarora yCKOPEHUs Tesla IPH PaBHOYCKOPEHHOM JBIKEHUH 10 HAKIIOHHOM
TUTOCKOCTH.

W3meperne mo cxeme MOCiIe PacCyXAEHHUs ¢ TeJaroroM Mephoja W 4acTOThl OOpamieHus Tena Io
OKPY’KHOCTH.

OmnpeneneHue HaXOXAEHUS MOJ PYKOBOJICTBOM I€arora CKOpOCTH PaBHOMEPHOIO ABMXKEHHUS Tela
10 OKPY>KHOCTH.

CKOPOCTb
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Jabopamopmnsie padbomuvr u onvimol.

1. Koncmpyuposanue mpaxma ona paseona u
oanvhelue2o0  PasHOMEpHO20  OBUIICCHUSA
WApUKa U menedicKu.

2. OnpeneneHne cpemHein CKOpOCTH
CKOJIbKEHMSI Opycka WIIM  JIBHDKCHHS
LIapHKa 110 HAKJIOHHOM MJIOCKOCTH.

3. OmpeneneHne  ycKOpeHHWs — Teida  IpHU
PaBHOYCKOPEHHOM JIBHKCHUH o
HaKJIOHHOH IUIOCKOCTH.

4. VccnenoBaHne 3aBUCHMOCTH IYyTH OT
BPEMEHH IIPH PaBHOYCKOPEHHOM JIBI)KCHUH
0e3 HaYaIbHOW CKOPOCTH.

5. Ilposepka 2Unomesol: ecau npu
PABHOYCKOPEHHOM ogudCeHUU oe3
HAYanibHOU CKOPOCMU RYMU OMHOCAMCS KAK
pso HeYEémHbIX yucer, mo
coomeemcmeyroujue npoMedICymKu
6pemMeHU 0OUHAKOGbI.

Pemenne THUMOBBIX PAacdyETHBIX 3afad B 1—2 HeWCTBUS C ONOPOM Ha aJrOpPUTM, HpPeaBapUTEIIHLHO
pa3o0paHHBII COBMECTHO C TM€JaroroM Ha OIpeAelIeHHe KUHEMAaTH4YeCKUX XapaKTepPHCTHK
MEXaHHUYECKOT0 JBIKEHUS Pa3IUYHbIX BUIOB.

PacnioznaBanue n npuOIMKEHHOE ONKMCcaHKue Mo 00pasiyy mocie 00CYKICHUS C MeAaroroM pasjinuHbIX
BU/IOB MEXAaHMYECKOT'O IBIKCHUS B NMPUPOJIE M TEXHUKE (Ha MpuMepax CBOOOJHO MaJalomuX Tedl,
JBIDKCHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCTIOPTHBIX CPEACTB H IP.).

B3aumopeiicTBue
Tes (20 v)

IlepBriii 3akoH HpioTona. Bropoit 3akon
Herotona. Tperuit 3akon HbroTona. [lpunyun
CYnepnosuyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS. CKONbIICEHUS, CUNA MPEHUs. NOKOS,
opyaue 8udbl MpeHusl.

Cuma TsKecTH M 3aKOH  BCEMHPHOTO
TATOTCHHSA. YCKOPEHHE CBOOOIHOTO TMaICHUS.
Jleuscenue nnawem eoxpye Coanya (MC).
Ilepsas kocmuueckas ckopocmo. Hesecomocmo
u nepezpy3Ku.

PaBHOBecue MaTepHaIbHON TOYKHU.
Abconromno  meépooe Pagnosecue
meépooeo  mena ¢ 3AKPenJiéHHOU  OCbi0
spawenusi. MoMeHT cuibl. [Jenmp msoicecmu.

JHemoncmpayuu

1. 3aBHCUMOCTb YCKOpEHMsI TeJla OT MAacChl

TeNna U JeHCTBYIOIIEH Ha HETO CUJIBL.

2. HaOmopeHnne  paBeHCTBa  CHII

B3aMMOJIEHCTBUH TEIL.
3. I3mMeHeHne Beca Tena NpPU YCKOPEHHOM

meio.

npu

Habmronenne u oOcyXIeHHE COBMECTHO C IEAArOrOM OIBITOB C IBHKCHHUEM Tela IPH YMEHBIICHUU
BIMSIHUS APYTHX TeJ, MPETATCTBYIOMIUX TBIKCHUIO.

AHamu3 1O cXeMe IOCJIe PacCyXICHHs C IeJaroroM TeKcTa [amwies ¢ omMcaHWeM MBICIICHHOTO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIMH; BEITIOJIHEHHUE 3aJaHUil 0 TEKCTY (CMBICIOBOE
YTCHHE).

OOcyxeHne o] PyKOBOACTBOM II€Iarora BO3MOXKHOCTH BBITIOJHEHUS 3aKOHA MHEPIIMU B Pa3IMIHBIX
CHUCTEMax OTCuéra.

Habnronenne u 00CYXICHHE COBMECTHO C IEJAaroroM MEXaHWUYECKHX SIBJIICHHUM, MPOUCXOMSIINX B
cucteme otcuéTa «Tenexkay npu e€ paBHO-MEPHOM U YCKOPEHHOM JIBI)KEHUU OTHOCUTENBHO KabnHeTa
¢busuKu.

ﬂeﬁCTBHH C BEKTOpaMH CHUJI: BBITIOJTHCHUE Sa)IaHI/Iﬁ I10 CJIOKCHHUIO Y BBIYUTAHHUIO BEKTOPOB.
HabnroneHne 3a MpOBEICHUWEM OIBITOB, JAEMOHCTPHUPYIONIMX 3aBHCUMOCTh YCKOPEHHS Tela OT
MIPUJIOKECHHOW K HEMY CHJIBI 1 MACCHI TeJa.

AnHanmu3 1 00BSICHEHUE ¢ OMIOPOI Ha TEXHOJIOTHYECKYIO KapTy IMOJ PYKOBOJCTBOM II€Iarora sSBJICHUH C
HCTIOJIB30BaHUEM BTOPOTO 3akoHa HproTOHA.

Pemmenne TUMOBBIX pacyETHBIX 3ajad B |—2 JEWCTBUS C OMOPOM HAa aJTOPHTM, MpPEIBAPUTEIHHO
pa300paHHBIi COBMECTHO C IIEIaroroM ¢ HKCIOJb30BAHHEM BTOPOro 3akoHa HpIOTOHA W mpaBuia
CITO’KEHHSI CHIL.

OmnpeneneHne COBMECTHO C TIEaroroM XECTKOCTH TPY>KUHBI.

AHanmm3 CHTyalnuii ¢ OTOpOil Ha TEXHOJOTHMYECKYI0 KapTy IOJ PYKOBOACTBOM MENarora, B KOTOPBIX
HaOJroatoTCs yrpyrue aegopmarin, 1 uX 00bICHEHUE ¢ NCIIOJIb30BaHEM 3akoHa ['yka.
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JBHKCHUH.
JlabopaTopHbie padoThI U ONBITHI.
1. VccnenoBanne 3aBUCHMOCTH CHIJIBI TPEHUS

CKOJNBXEHHUS OT CHWJIBIL  HOPMAJIBHOTO
JaBIICHHSL.
2. OnpeneneHne  kod(hQUIMEHTA  TPEHUS
CKOJIbKCHHSI.

3. OnpeneneHune KECTKOCTH NPYKHUHBI.

Pemtenne THUMOBBIX PAacdyETHBIX 3afgad B 1—2 nelcTBUS ¢ ONOPOM Ha aJrOpUTM, MpPEIBapUTEIIBHO
pa300paHHBIl COBMECTHO C MEIaroroM ¢ UCIOJIb30BaHueM 3aKkoHa ['yka.

HccnenoBanue mpy NOMOIIY Nearora 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIBI HOPMAJIBHOTO
napieHus. CoBMecTHOE 00Cy K/IeHHE Pe3yIIbTaTOB UCCIIEOBAHMS.

OmnpeneneHue 1oJ KOHTPOJIEM TeJlarora ¢ ONOpoi Ha KOHCIEKT KO QUIIEHTa TPEHUS CKOJIbKEHHSI.
H3mepenue ¢ moMOLIbIO IEAArora CUIIbl TPEHUS MOKOSL.

Pemenne THIOBBIX pacdETHHIX 3ajad B |—2 IEWCTBUS € OMOPO Ha alTOPHUTM, MpPEIBAPUTEIHHO
pa3o0paHHBI COBMECTHO C TIEarOTOM C MCIIOIB30BaHUEM (POPMYIIBI IS CHITBI TPEHUS CKOJIBKEHHSL.
AHanu3 Mo cxeMme IOCIE PACCYKIEHUs Menarora O JBHKEHUM TeJl TOJbKO IOA AEHCTBHEM CHIIBI
TSKECTH — cBOOOTHOTO MaJCHHUS.
OObsicHeHHE 0] PyKOBOJICTBOM II€J[arora He3aBUCHMOCTH YCKOPEHHsI CBOOOIHOTO MaJeHHst OT MacChl
Tena.

Or1ieHKa COBMECTHO C I1€JJaroroM BeJTMYMHBI CHIIBI TATOTEHHS, IeHCTBYIOIEH MEX Ty IBYM TelaMu (s
Pa3HbIX Macc).

Amnamus ¢ OHOpOﬁ Ha JII/IL[aKTI/I‘IeCKI/Iﬁ Matepual ABUKCHUSA He6eCHbIX TCI 1101 I[eﬁCTBHeM CHIJIBI
TATOTCHUSA (C HCIIOJIB30BAHUCM AOIIOJIHUTCIIBHBIX HCTOYHHUKOB I/IH(I)OpMaHI/II/I).

Pewmienne TUNOBBIX pacuéTHBIX 3a7ad B 1—2 AelcTBHS C ONOPOM Ha alropuUTM, NMPEABAPUTEIBHO
pa300paHHBIN COBMECTHO C IIEaroroM C WCIIOJIb30BAaHHEM 3aKOHA BCEMHUPHOTO TATOTCHHSA U (YOPMYJIBI
JUIsL pacuéTra CHIIbI TSXKECTH.

HabnroneHnune n 00CcykIeHIE C TOMOIIBIO TIeIarora OMBITOB M0 U3MEHEHHUIO Beca Tella IPH YCKOPSHHOM
JBUXKECHUHU.

AHanu3 ¢ MOMOILBIO MEAArora yclIoBUil BOSHUKHOBEHHSI HEBECOMOCTH U IIEPETPY3KH.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha aJrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C IEIaroroM Ha OmpeJielieHHe Beca Tella B Pa3iIMYHbIX YCIOBUSIX.

AHanmu3 ¢ Omopoil Ha TEXHOJIOTHUYECKYI0 KapTy MOJ PYKOBOJCTBOM IleJlarora Ciil, AEHCTBYIOUINX Ha
TeJNO, NOKOosLIeeCs Ha OIope.

OmnpepeneHne ¢ MOMOIIBIO Ie1arora MeHTPa TSHKECTH PAa3IHYHBIX Tl
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3akoHbI
COXpaHeHHs
(10 u)

Umnynsc  Tema.  HMszmenenue — umnynvca.
Hmnynvc cunvl. 3aKOH COXpaHEHUS UMIIYJbCA.
PeaxtuHoe aBmxenue (MC).

Mexanuueckas padoTa U MomHocTb. Pabora
CHI TSDKECTH, ynpyzocmu, mpeHus. Céa3v
onepeuu u pabomul. TloTeHIMAMbHAS SHEPTHA
Tena, TOAHSATOTO HaJ IOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas sHepeusi COHCAmMol RPYICUHbL.
Kunernueckas SHEpPrusl. Teopema o
Kunemuueckoli 9Hepeuy. 3aKOH COXPAHCHHS
MEXaHUYECKOM dHEPIUu.

Jemoncmpavuu
1. Ilepenaua ummynsca HpH B3aMMOJECHCTBHU

Tell.

2. TlpeobpazoBanus
B3aUMO/ICHCTBUH TEIL.

3. CoxpaHeHHe HMIIyJIbCa IIPH HEYIPYroM
B3aUMOJCICTBUM.

4. CoxpaHeHHEe HMIIyJbca IPH abCOJIOTHO

YOPYTroM B3auMOJCHCTBUH.

Habmonenne peakTUBHOTO JBUYKCHHUS.

CoxpaHeHHE MEXaHHYECKOW SHEpruM Mpu

CBOOO/IHOM TTaICHUH.

7. CoxpaHeHHE MEXaHWYECKON JHEpruu Ipu
JBIDKEHUH Tella 10J] JEHCTBUEM NPY>KUHEL.

Jabopamopnsie pabomuvt u onvimoi.

1. Ompenenenne pabGOTBHI CHIBI TPEHUS IIPU
pPaBHOMEPHOM  JBIDKEHMHM  Tela IO
TOPU30HTAIBHOI MOBEPXHOCTH.

2. Omnpenenenue pabOThI CUITBI YIIPYTOCTH MPU
noabpEMe rpy3a C UCTIOJIb30BaHUEM
HETIOABIKHOTO H ITOJIBUKHOTO OJIOKOB.

3. H3ydeHue 3akoHA COXPaHEHUS SHEPTHUH.

SHEPrUH pu

oo

Habmonenue u 00cykieHHEe ¢ MOMOIIBIO IIe/1arora ONbITOB, AEMOHCTPUPYIOIIHUX Nepefady UMITyJIbca
IIpU B3aUMOJECHCTBUHU TeJ, 3aKOH COXPAHEHUS HMMITyJIbca MpPHU aOCOIIOTHO YIPYroM U HEYNpYrom
B3aUMOJEHCTBUU TEIL.

HabnroneHue neMOHCTpaluy Mejarora CUTyalluil B OKpy’Karollel *HU3HU C UCIOJb30BAaHUEM 3aKOHA
COXPAaHEHHUs UMITYJIbCA.

PacnoznaBaHne ¢ omopold Ha TEXHOJOTHMYECKYIO KapTy IOJ PYKOBOJICTBOM IE€Narora sBJICHHS
PEaKTHBHOTO IBIKEHUS B npupojie u Texauke (MC — Ouomnorus).

[IpumeHeHrEe COBMECTHO € NEAAroroM 3aKOHAa COXPAHEHHs HUMIyJbca Uil pacuéra pe3yibTaToB
B3aMMOJEHCTBHA Tell (HAa TpUMepax HEYNPYroro B3aWMOJCHCTBUS, YIPYToro IEHTPAIHHOTO
B3aMMO-JCHCTBHUS IBYX OJMHAKOBBIX TEJ, OJTHO M3 KOTOPHIX HEMOI-BIKHO).

Pemienne TUNOBBIX pacu€THBIX 3a1ad B 2—3 JACWCTBHUS C OMOPON Ha ajIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbBIil COBMECTHO C MEIaroroM C UCIIOJIb30BaHUEM 3aKOHA COXPaHEHUS UMITYJIbCA.
OmnpeneneHue ¢ ONMOPOi HA TUAAKTHYECKUN MaTepHuan pabdoThl CUIIbI YIIPYTOCTH MPH HOABEME Tpy3a
C HCIIOJIb30BaHMEM HENOABHKHOTO U MOJBHIKHOTO OJIOKOB.

M3mepeHue COBMECTHO € EAAroroM MOIHOCTH.

W3mepenne ¢ OMOILBIO [e/1arora MoTeHIUaIbHOM YJHEPIHH YIPYTo 1e(OPMUPOBAHHOM MPYKUHBL.
M3mepeHue COBMECTHO ¢ MEAAroroM KHHETHUECKON SHEPTUU TENa MO JJIMHE TOPMO3HOTO Iy TH.
HabmroneHne 3a SKCIEPHMEHTANBFHBIM CpaBHCHHEM W3MEHCHHS MOTCHIMAIbHON M KHHETHIECKOH
SHEPruy Teja Npy ABMKEHHUHU MO0 HAKIIOHHON TUIOCKOCTH.

HabmroneHne 3a 3KCIIepHMEHTALHON MPOBEPKOM 3aKOHA COXPAHEHUS MEXaHMYSCKOW IHEPTHUH TpH
CBOOOHOM ITaJICHHH.

[IpumeHeHre Ha HayajJbHOM YpPOBHE, C ONOPOM Ha NUJAKTUYECKHI MaTepuan 3aKOHAa COXpPaHEHUS
MEXaHUYECKOM 3HEPruu A pacuéra MOTEHIMAIbHON U KUHETUYECKOW SHEPIrUil Tena.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHS C OMOPOW HAa ajrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C NIEJaroroM C UCIOJIb30BaHUEM 3aKOHA COXPaHEHUsI MEXaHHUECKOM JHEPTHH.

o1




Pa3znen 9. Mexannyeckue Kojie6aHusi M BOJHBI (15 4)

Mexanuueckue
KoJiedanus (7 4)

KomnebarenpHoe JIBIDKEHHE. OcCHOBHEBIE
XapaKTEPUCTUKU KOJICOaHHA: TIepHOJl, YacToTa,
aMIIuTyna. Mamemamuueckuil U NPYICUHHDLL

masmuuxy.  Ilpespawenue  suepeuu  npu
KonebamenbHOM O8UINICEHUU.
3aryxaromue KonebaHus. BbIHYXICHHBIC
kojiebanus. Pe3onanc.
Hemoncmpayuu?®
1. Habmronenne  konebaHwii  Telm  MOJ
HeﬁCTBHCM CHUJIbI TAXKCCTHU U CHUJIBI
YIIPYTOCTH.

2. Habmopnenue konebaHui Tpy3a Ha HUTH U
Ha NpYKUHE.

3. HaGmoeHnre BBIHYXIEHHBIX KOJIEOaHUH U
pe30oHaHca.

Jabopamopnsie padbomuvr u onvimol.

1. Ompenenenne  9acToTel W IEepHOJa
KoJIeOaHWH MaTeMaTHYECKOTO MasTHHKA.

2. OmpenenieHne  4acToThl W IIepHoja
KoneOaHWi MNPY)KUHHOTO MasTHHKA (Win
9JIEKTPOHHAS IEMOHCTpAITHS).

3. UccnenoBanue  3aBUCHMOCTH  IepUoJa
KoJIe0aHUH TOABEIICHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.

4. NccnenoBaHne  3aBHCHMOCTH  TIepHoOja
KoJieOaHWH TMpPYKMHHOTO MasTHUKAa OT
Macchl rpy3a (nm JJIEKTPOHHAS
JEMOHCTpaLHs).

5. IIpoBepka HE3aBHCUMOCTH nepuoja
KoJieOaHWH Tpy3a, MOJBEUIEHHOTO K HUTH,
OT Macchl Irpy3a.

6. OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCHMOCTh

nepuoja KonebaHuit TPY>KUHHOTO
MasTHUKa OT MacChl Tpy3a U KECTKOCTH
TIPY>KUHBI.

7. 3amepenne YCKOpEHUS CBOOOJIHOTO
MaICHUS (i AJICKTPOHHAS
JEMOHCTpALIHS).

Habmonenne xonebGanmii mo AEHCTBHEM CHI TSDKECTH W YIPYTOCTH M OOHApy>KCHHE IIPU ITOMOIIH
re1arora moJOOHBIX KOJIeOaHUH B OKPYKaoIeM MUpE.

AHaM3 COBMECTHO C II€1aroroM KosieOaHui rpy3a Ha HUTH U Ha rpyxute. OnpeneneHye 1o alropuTmy
YacTOTHI KOJIeOaHUH MaTeMaTHYECKOTO ¥ MPY>KUHHOTO MasiTHUKOB.

Habmonenue n o0bsICHEHHE ¢ IOMOIIIBIO ITEAarora siBJICHUs pe30HaHca.

HccnenoBanue ¢ omopoil Ha ajiroOpuTM, HPEIBapUTEIbHO Pa300paHHBIH COBMECTHO C IEJarorom,
3aBUCHMOCTH IIEpHO/1a KOJeOaHHii MO/IBEIICHHOTO K HUTH Ipy3a OT JUTMHbI HUTH.

IIpoBepka c ormopoit Ha TEXHOJIOTMYECKYIO KapTy MO pyKOBOJICTBOM IIeJlarora He3aBUCUMOCTH ITepHoia
KosieOaHMH Ipy3a, TOABEIICHHOTO K JICHTE, OT MaCCHI Ipy3a.

Habmonenue u o6cyxeHne Mo pyKOBOJCTBOM I€/larora ONbITOB, JIEMOHCTPUPYIONINX 3aBHCHMOCTh
neprosa KojaeOaHuil NpyKMHHOTO MasiTHUKA OT MacChl Ipy3a M )KECTKOCTH NPY>KUHBI.

[IpumeHeHne ¢ TOMOIIBIO ITeAarora MaTeMaTHIECKOTO M MPYKMHHOTO MAasiTHUKOB B KA4ECTBE MOENEH
JUISL OTIMCAHUS KOJIEOaHUH B OKPY’KaloIeM MHpE.

Pemenne THIOBBIX pacu€THBIX 3ama4 B 1—2 NEHCTBHS C ONOPOW HAa AJITOPUTM, HPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C NEJaroroM, CBS3aHHBIX C BBIYMCICHHEM WM OLEHKOH 4acTOThl (IIepHo/Ia)
KoneOaHuH
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Mexannveckue
BOJIHBI. 3BYK
(8v)

Mexanuueckue BOJIHBL. CoiicTBa
MEXaHUYECKHX BOJTH. Ipooonvhule u
nonepeuHvie 60aHbl. [JIUHA GONIHbL U CKOPOCHb €€
pacnpocmpanenust. Mexanuueckue 60aHbI 8
meépoom meie, celicmuueckue onnvl (MC).

3ByK. [ pomrocme 36yka u 6blcoma MOHA.
Ompaoicenue 38yxa. Unghpaseyk u yiompasseyx.

Hemoncmpayuu?®

1. Pacnpoctpanenue
MONEePEYHBIX BOJIH.

2. HabGmojieHue 3aBUCHMOCTH BBICOTHI 3BYyKa
OT YaCTOTHIL

3. AKycTHYecKuil pe3oHaHC.

TIPOJOJIBHBIX u

OOHapyKeHHE U aHAJN3 C TIOMOIIBIO NIEIarora BOJHOBBIX SBICHUH B OKPY’KAaIOIIEM MHUPE.
HaOmionenne COBMECTHO C IIEAaroroM paclpoCTPAHEHWS] MPOJONBHBIX M IONEPEYHBIX BOJH (Ha
MOJIeNN) U OOHApYKEHHE aHAJIOTHYHBIX BUIOB BOJH B MPHPO.IE (3BYK, BOJSHEBIC BOJHBEI).

Brruncnenne B 1—2 OeicTBHSA ¢ OMOPOI HA alTOPHUTM, MPEIBAPUTEIHFHO Pa300paHHBI COBMECTHO C
TIEIaroroM JUIMHBI BOJIHBI M CKOPOCTH PaclpOCTPaHEHHsI 3BYKOBBIX BOJIH.

HaOmonenne 3a 9KCIEpUMEHTAJIBHBIM OIPEAEICHHEM TPaHUI] YacTOThI CIBIIIMMBIX 3BYKOBBIX
KoJieOaHHH.

HaGmoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHUCIIE C HCIOIb30BAaHUEM MY3bIKaJIbHBIX
HHCTPYMEHTOB).

HabGmonenue n 00bsiIcCHEHHE ¢ TIOMOIIBIO I1e/1arora sBJIeHUs aKyCTHYECKOTO Pe30-HaHca.

YreHue COBMECTHO C neaaroroM OpUruHajJbHOro TEKCTa, HOCBSII_[IéHHOFO HCIOJIb30BaHUIO 3BYKa (I/IJ'II/I
YJIBTpa3ByKa) B TEXHUKE (IXOJIOKALMS, YIBTPa3BYK B MEANIIMHE U JIP.); BBITOJHEHHUE 3aIaHAH 1O TEKCTY
(CMBICIIOBOE YTEHUE)

Paznen 10. DinekTpoOMArHuTHOE 1M0JI€ M JIEKTPOMArHUTHbIE BOJHBI (8 1)

DJIeKTPOMATHUT
HOe 1oJie

U 3JIEKTPOMATHH
THBI€ BOJIHBI
(8w

DNeKTPOMarHUTHOE noJie.
DNeKTpOMarHUTHbIE BOJIHEL. Cesoticmesa
9NEKMPOMACHUMHBIX 6OJIH. Hlxana
9NEeKMpPOMACHUMHBIX ~ 601H.  Hcnonv3osarnue

INEKMPOMAZHUMHBIX BOH OJisL COMOBOU CBA3U.
DneKTpoMarHuTHas npupoa cBeTa.
CxopocTb cBeTa. BoHOBBIE CBOCTBA CBETA.
Jemoncmpayuu?®
1. CoiicTBa 31€KTPOMAarHUTHBIX BOJIH.
2. BoHOBEIE CBOIiCTBa CBETA.
Jabopamopnsie pabomuvt u onvimoi.
1.VI3yyeHne CBOMCTB  3IEKTPOMAarHUTHBIX
BOJIH C TIOMOIIBIO MOOMIILHOTO TeledoHa.

ITocTpoeHre MPOCTBIX PACCYXKIEHUI Ha OCHOBE MOATOTOBJIEHHBIX BBIPAXKEHUN, 00OCHOBBIBAIOIIUX
B3aUMOCBSI3b HJIEKTPUUECKOIO U MAarHUTHOTO MOJIEH.

HabnroneHune 3a SkCriepUMEHTAIBHBIM H3YYEHHEM CBOWCTB 3JICKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIEI0 MOOMIFHOTO TeTedoHa).

AHanu3 ¢ MOMOILBIO MeJarora peHTTeHOBCKUX CHUMKOB YEJIOBEYECKOTO OpraHu3Ma.

AHanu3 COBMECTHO C MEJAaroroM TEKCTOB, ONUCHIBAIOIINX MPOSBICHUS SJIEKTPOMArHuTHOTO U3ITy4eHUs
B IIPUPOJIC: )KUBBIC OPraHU3MbI, H3TYUCHHUsI HEOCCHBIX T (CMBICIIOBOE UTCHUE).

Pacno3naBaHue U aHaIu3 pa3aUYHbIX IPUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJH B TEXHUKE C OMOPOU Ha
TEXHOJIOTHYECKYIO KapTy 0]l pyKOBOACTBOM IeAarora.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 A€WCTBHS C OMOPOW Ha ajJrOpUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C MMEAAroroM ¢ MCIOIb30BaHHEeM (GOPMYIT Il CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, IJTUHBI BOJIHBI M YaCTOTHI CBETA.
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Paznen 11. CBeroBble siBaeHust (15 u)

3aKkoHbI
pacupocTpaHeHu
1 cBeTa (6 4)

JlyueBass mMomenb cBeta. VCTOYHHMKH CBeTa.
Ipsmonuneiinoe  pacnpocmpauenue — cgema.
3ammenus Connya u Jlynvl. OTpaxkeHUE CBETA.
ITnockoe 3eprano. 3akon ompadicenus ceema.
[Ipenomienne cBera. 3aKOH MPEIOMICHHS
cBeta. [lonnoe eHympennee ompaicerue ceema.
Hcnonvsosanue nonnozo 8HympeHnHe2o
OmMpasicerusi 8 ONMUYECKUX C8eNOBOOAX.

JMemoncmpayuu?

1. IIpsmonuHEHHOE PACcTIPOCTPAHEHUE CBETA.

2. OTpaxxeHue cBeTa.

3. [lomyyenne w300pakeHUH B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. TIpemoMieHHE CBETA.

5. Onrrnyecknii CBETOBO/I.

Jlabopamopnsie pabomol u onvimoi.

1. UccnenoBanue 3aBHCHMOCTH yria
OTP@XEHUsI CBETOBOIO Jyda OT YyIya
TajIeHHsI.

2. 3ydyeHue XapakTepUCTHK H300paXKeHUs
IpeIMeTa B IIJIOCKOM 3epKalle.

3. UccnenoBanue 3aBHCHMOCTH yria
NIPEJIOMJIEHUsI CBETOBOTO Jyda OT YyIJya
TIaJICHNs] Ha TPAHHLE «BO3YyX—CTEKIIO».

HabGnroneHue ombpITOB, JEMOHCTPUPYIONIMX SIBICHHE MPSMOJMHEHHOTO pPACIPOCTPaHEHHsI CBeETa
(BO3HMKHOBEHHE TEHU U MOJYTEHU), U X UHTEPIPETALUS C UCTIOJIB30BAHUEM MOHITHUSI CBETOBOTO JTyya.
OOBsCHCHHE U MOJCIHPOBAHUE TIOCIIC PACCYKACHUS C MEJaroroM Mo CXeMe CONHEYHOrO U JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ 0nopoil Ha TEXHOJIOTMYECKYIO KapTy M0J pyKOBOJCTBOM Il€larora 3aBUCUMOCTH yria
OTpaXKEHHs CBETOBOTO JIy4ya OT yIJa MaJeHUsL.

W3ydenne ¢ mOMOIIBIO ITeAarora CBOMCTB H300paKEHHS B TNIOCKOM 3epKajie.

Habmronenune u 00bsICHEHHE COBMECTHO C MIEIar0rOM OIIBITOB IO ITOTyYEHHIIO H300paXCHUH B BOTHYTOM
1 BEIITYKJIOM 3epKaniax. HabmoneHne u 00bsiIcCHEHHE ITOCIIe pacCyKACHUS € TIEIaroroM o CXeMe OIBITOB
j1(0) HpCHOMHCHI/IIO CBCTa Ha rpaHHue paSHI/I‘IHHX cpeu, B TOM YHUCJIC OIIBITOB C ITOJIHBIM BHyTpeHHI/IM
OTPAKEHHUEM.

HccnenoBanve moja pyKOBOJCTBOM Iefarora 3aBUCHMMOCTH yrila NPEJOMIICHUS OT YIJla MajeHus
CBETOBOTI'O JTyya Ha FPAHUIIE «BO3AYX—CTEKIION.

Pacno3naBaHue ¢ MOMOIIBIO TEAarora SIBJICHUNW OTPa)KEHUS M MPEJOMIICHHUS CBETa B IIOBCEIHEBHOM
JKHNU3HU. AHaJ'II/IS u 06’I>SICHGHI/IC COBMECTHO C nneaaroromM siBJICHUS ONITUYCCKOT'O MHpanca.

Pewmienne TUNOBBIX pacuéTHBIX 3a7ad B 1|—2 AelcTBHS € ONOpPOM Ha alrOpuUTM, NMPEABAPUTEIBHO
pa3o0paHHBII COBMECTHO € TIEIATOTOM C MCIIOJIF30BAaHUEM 3aKOHOB OTPAKCHHS U TIPEIIOMIICHHS CBETA.

JInH3bl
U ONTHYECKHe
npudopsl (6 1)

Jlunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema  omoannapama, MUKpPOCKONA U
meneckona (MC). [naz xax onmuyeckas
cucmema. bnuzopyxocms u danvnozoprocme.
Jemoncmpayuu?

1. Xox mydeit B cobuparomeii TuH3e.

2. Xop siy4eii B pacceuBarolieil JuH3e.

3. ITonyyenue u300pakeHUt € MOMOLIBIO
JIMH3.

4. TTpuHIMN JNIEUCTBHUS
MHKPOCKOIIA M TEJIECKOTIa.

5. Mogens riasa.

(otoamnmapara,

[Tony4enne o KOHTPOJIEM TieIarora n300paXKeHUH ¢ TIOMOIIBIO COOMPAIONIEH U paccenBaroIIeH JTNH3.
Omnpenenenne ¢ OTIOPOH Ha AITOPUTM pa3paboTaHHOTO COBMECTHO C MeAaroroM OKyCHOTO PacCTOSTHUS
U ONITUYECKOU CHIIBI COOMPAOIIIEH JIMH3HI.

AHaNm3 COBMECTHO C IearoroM yCTpOHCTBA M IPHHIUIIA IEHCTBUA HEKOTOPHIX ONTHYECKHUX IPUOOPOB!
¢oroanmapaTta, MUKpocKora, Teneckona (MC — Ouomnorusi, acTpOHOMUS).

AHanm3 ¢ Omopoi Ha TEXHOJIOTUYECKYIO KapTy MOJI PYKOBOACTBOM IIEAarora sBICHUN OJIM30PYKOCTH U
JATFHO30PKOCTH, IpUHIHIA JeicTBus oukoB (MC — Ouomorus).
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Jabopamopnsie pabomul u onvimoi.

1. [lonyyenne wu300paKeHUH C TOMOIIBIO
coOUparoIIei JINH3bL.

2. Ompeznenenue (OKYCHOTO pacCTOSHHS U
ONTHYECKOM CHIIBI COOMpArOIeH JIMH3bI (MIH
JNEKTPOHHAS IEMOHCTPAIHS).

Paznoxkenune
0eJjioro cBera
B cnekTp (3 )

Pasnooicenue  b6enoco céema 6 cnexkmp.
Onwvimut Hotomona. Cnooicenue cnexmpanbHbix
yeemos. [ucnepcus ceema.
Hemoncmpayuu?®
1. Paznoxxenue Oesoro cBera B CIIEKTP.
2. ITomy4yenue Oenoro cBeTa MPH CIOXKECHUH
CBETa Pa3HbIX [IBETOB.

Jabopamopnsie padbomuvr u onvimol.

1. OnbITHl 1O pa3ioXeHHto Oenoro ceera B
CIIEKTD.

2. OmBITH IO BOCHPUSATHIO I[BETA IPEIMETOB
Opu HUX HAOJIOJNEHWU Yepe3 IIBETOBbIC
GuIbTpHL.

Habmonenne cOBMECTHO € MEIaroroM o pasiIo)keHHIO OeIoro CBeTa B CIEKTD.

Habmonenue n o0bacHeHNE Ha 0a30BOM yPOBHE O] pyKOBOJCTBOM IEarora OMbITOB MO MOTYYCHHIO
0eJIoro cBeTa MpH CIOKEHUH CBETA Pa3HbIX LIBETOB.

[IpoBeneHue n 0OBSICHEHHE MO/ PYKOBOJCTBOM II€Jarora OIBITOB 110 BOCHPHUSITHIO LIBETa NPEIMETOB
IIpY MX HAaOJIOJICHUH Yepe3 [IBETOBbIC (GHIbTPHI (L[BETHHIC OUKH).

Paznen 12. KantoBsle siBiienus (17 u)

Hcnyckanue

U TIOTJIOIIEeHHE
cBeTa aTOMOM
(4w)

Onvimul Pesepghopoa n nnanerapHas MoJIeTb
atoma. Mogens aroma bopa. Hcnyckanmue u
noziowenue  ceéema  amomom.  Keanmoi.
Jlunetivamoie cnekmpei.

OOcyxaeHne ¢ TOMOIIBIO TIeJjarora ey onbIToB Pesepdopa 1o rccine1oBaHNIo aTOMOB, BBIIBIDKEHHE
THIIOTE3 O BO3MOKHBIX PE3yJbTaTaX ONBITOB B 3aBUCUMOCTH OT MPEAINOJIAraéMoro CTPOECHUSI aTOMOB,
(opMyIHpOBaHNE BHIBOAOB U3 PE3YJILTATOB OIBITOB.

Ob6cyxaeHne ¢ Omopoi Ha TEXHOJIOTHYECKYIO KapTy IMOJ PYKOBOJACTBOM IIeJarora NpOTHBOPEYHH
IUTAaHETapHOI MOJIEIH aTOMa M OCHOBaHMH JIJIs TUIIOTE3B! bopa o cTalmoHapHBIX OpOUTax 3IEKTPOHOB.
Habmrogenne cOBMECTHO C MEAaroroM CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB H3JIYUSHHS Pa3iIUIHBIX
BemiecTB. OOBSICHEHNE C ONOPOH Ha AMJAKTHUECKUH MaTepHall TIMHEHIAThIX CIIEKTPOB U3TyICHUSI.

Crpoenue
aTOMHOTO siApa
(6 1)

PangnoakTuBHOCTE. Aibpa-, bema- u eamma-
usnyyenus.  CTpoeHHe  aTOMHOTO  sifpa.
Hyxnonnas moodenv amomnozo sopa. Hzomonei.
Paouoaxmusnwvlie npespawyenus. Iepuoo
noaypacnada amomHwix sioep.

Hemoucmpayuu

1. CrieKTpbl U3JTy4eHHUs ¥ TOTJIOIICHHS.

2. CnexTpbl pa3IMyHbIX Ta30B.

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

OmnpeneneHne Mo cXeMe ¢ MCHOJIb30BaHUEM METOJMYECKOro Marepuaia o PyKOBOJCTBOM II€Aarora
COCTaBa sJep IO 33/IaHHBIM MacCOBBIM M 3apsA0BBIM YHCIIAM U T10 TMOJOKEHHIO B NEPUOANYECKON
cucreme 3neMeHToB (MC — xumus).

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJACTBOM II€Jlarora N3MeHEHHsI COCTaBa siapa
1 €T0 MOJIOKECHUS B IEPUOANYECKON cucteme npu [ -pagunoaktuBHOCTH (MC — XuMus).
HccregoBanue ¢ MOMOMIBIO ITeAarora TPEKOB [ |-9acTHII IO TOTOBBIM (hOTOTpadHsM.

HaGmonenne 3a neMoHCTparueil paboThl U3MEPEHHS PaIHAIIMOHHOTO ()OHA C IMOMOIIBIO JO3UMETPA,
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3. CrrexTp Bozopoza.

4. Habmonenune TpekoB B kKamepe BubcoHa.

Jabopamopnwie padbomuvl u onvimol.

1. Habniodenue cnaownvlx u JAuHeudamoix
CHEeKMPO8 U3NLYUEeHUSL.

2. UccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU

OLIEHKA €T0 UHTEHCUBHOCTH.
AHanaM3 COBMECTHO C NEJaroroM OHOJOTHYECKMX W3MEHEHHH, HPOUCXOJSIINX MOJ JAeHCTBHEM
panuoakTHBHBIX u3nydenuit (MC — Guosorus).

Habmonenne nemoHcTpanmu 00 HMCHOJIB30BaHUE PAJMOAKTHBHBIX HM3NydeHui B Mmeaunune (MC —
Ouosorus).

YacTUIBl 1O TOPMO3HOMY ™yt (1O
¢dororpadusm) (num 3JIEKTPOHHAS
JIEMOHCTpAIIHS).
Snepubie SnepHble peakuuu. 3aKOHBI COXpaHEHWs | PemreHne THUITOBBIX pacdETHBIX 3a7ad B 1—2 JEHCTBHS C OMOPOH HA alTOpUTM, IPEABAPUTEIHHO

peakuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEIN. DHepausi cesisu
amomuvix s0ep. Ceénzb Maccbl U IHEPIUU.
Peaxyuu cunmesa u denenust adep. Ucmounuku
onepeuu Cornya u 36¢30 (MC).

SAnepHas JHepreTuka. Hetvicmeus
PAOUOGKMUGHBIX — UZNIYYEHUl  HA  JICUBbLe
opeanuzmuvl (MC).

JHemoncmpavuu
1. Pabota c4yéTunKa HOHU3UPYIOLIUX

U3IIy4EeHUi.

2. Peructpauusi  M3Iy4eHUs — NPHUPOIHBIX

MHHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomol u onvimoi.

1. Ismepenne paanoakTHBHOTO (oHA (WM
JNIEKTPOHHAS IEMOHCTPALIHS).

pa300paHHBII COBMECTHO C TIEArOTOM C HCIIOJIb30BAHUEM 3aKOHOB COXPAHCHHUST MACCOBBIX U 3aPSIOBBIX
Yrcel Ha ONpeAelieHHE Pe3yIbTaTOB SIEPHBIX PEaKIWi; aHATN3 BO3MOXKHOCTH WA HEBO3MOXXHOCTH
SIIEPHOM PEAKIMHU.

OleHKa ¢ IIOMOILBIO [Ielarora YSHEPrUH CBSI3H SAEP C HCIOJIb30BaHUEM (OPMYJIbI DWHINTEHHA.
OOcyxeHne COBMECTHO C IENaroroM IIePCHEeKTUB HCIIOJIb30BaHHS YIPABISIEMOTO TEPMOSAEPHOTO
CHHTE3a.

OOcyXIeHne COBMECTHO C TIEJaroroM IMPEenMYIIECTB 1 KOJIOTHYECKUX MPo0IIeM, CBSI3aHHbIX C SACPHON
sHepretukoit (MC — skonorus).

IoBTOPUTENBbHO-00001aI0 NI MOAYJIB (9 4)

CucremaTtuzanus
u 0000menne
PEIMETHOTO
COJIepKaHUS

U OIBITA
JESITeTBbHOCTH,
npuoOpe-TEHHOTO
TPY U3yYCHUU
BCEro Kypca
(12320378

O6o0meHne  copepKaHus  KaKIOro W3
OCHOBHBIX pasenoB Kypca ¢busuku:
MEXaHUYECKUE, TEIUIOBBIC, IEKTPOMArHUTHEIC,
KBAaHTOBEIC SIBJICHHS.

Hay4HbIit METOI TIO3HAHYS ¥ €TO PeaH3anus B
(hU3UYECKUX UCCIICAOBAHIISIX.

CBsi3b (DM3UKU M COBPEMEHHBIX TEXHOJIOTHI B
obOnactu mepenaun WHGOPMAIIMU, DHEPrETHKE,
TpaHcmopTe

BrImoHeHNe ¢ MOMOIIBIO Tiefjarora y9eOHbIX 3a1aHuil, TpeOyIOmMNX JeMOHCTPANH KOMIIETEHTHOCTEH,
XapaKTepU3yIOINX ECTECTBEHHOHAYYHYI0 TPAMOTHOCTH: IPHMEHEHHS NOJIYYCHHBIX 3HAHUN IS
HAy4YHOTO OOBSCHEHUs] (U3NYECKUX SIBICHHH B OKpY>KaloLIeH NMPHpOJE U ITOBCEAHEBHOM >KH3HHM, a
TaKKe BBUIBICHHS (U3MYECKUX OCHOB psijia COBPEMEHHBIX TEXHOJIOTMH; NMPUMEHEHUs] OCBOCHHBIX
9KCTIEPUMEHTAIBLHBIX YMEHUH JUIs MCCIIeNOBaHMs (DM3MUYECKUX SBJICHUH, B TOM YHCIE Ul IPOBEPKU
TUIOTE3 U BBIBICHUS 3aKOHOMEPHOCTEIL.

Pemenne TUMOBBIX pacdy€THBIX 3a4ad B 1—2 JEWCTBUS C ONOPOM Ha AITOPUTM, MpPEeIBAPUTEIBHO
pa3o0paHHBIIl COBMECTHO C IIEAaroroM, B TOM YHMCJIE MPEAIOIAralonIuX HUCII0JIb30BaHHE (PU3HMUECKOM
MOJIETM M OCHOBAHHBIX HA COAEPKAHUH PA3IMIHBIX Pa3/IesioB Kypca (hH3HUKH.
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[Ipu pazpaboTke paboueil mHporpaMmbl B TEMATHYECKOM IUJIAHUPOBAHMM JIODKHBI OBITh YUYTE€HBI BO3MOXKHOCTH
UCIIOJIb30BAHUS JIEKTPOHHBIX (IIU(GPOBBIX) 00pa30BATEIBHBIX PECYPCOB, ABISIONIMXCS Y4eOHO-METOAMYECKUMHU MaTepHallaMu
(MyIBTUMEIUNHBIE IPOTPAMMBI, JIEKTPOHHBIE YUEOHUKH U 33Ja4HUKH, SJICKTPOHHbIE OUOINOTEKH, BUPTYyaJIbHbIC JIA0OPATOPUH,
UTPOBBIC MPOTPAMMBbI, KOJUIEKIIMH U(POBBIX 00pa30BaTeNbHBIX PECYPCOB), pealN3yOMUX AuaakTHdIeckue Bo3MmoxkHoct UKT,
coJiepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa30BAHMH.
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