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[TOACHUTEJIBHAA 3AIINCKA

O0mas xapakTepucTuKa y4e0HOro npeamera «DU3nka

Vyebnsiii mnpeamer «Duszukay  ABISETCS  CUCTEMOOOPA3ymOIIUM IS
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJIbKY (U3MUYECKUE 3aKOHBI MHUPO3JaHUS
ABIIIIOTCS OCHOBOM COJEp)KaHUsl KypCOB XHMMHH, OHOJOTHH, reorpapuu u
acTpoHOMUHU. DU3MKa BOOPYXKAET OOYyYAIOUIMXCA HAYYHBIM METOJOM MO3HAHMUS,
MTO3BOJISIOIIMM MOJIy4aTh OOBEKTUBHBIE 3HAHHS 00 OKPYXKAIOLEM MHUPE.

[IpenmMeT MakcUMalbHO HampaBlieH Ha (GOPMUPOBAHHE HHTEpeca K
OPUPOJTHOMY M  COLMAIbHOMY MHpPY, COBEpPLICHCTBOBAaHUE I[103HABATEIbHON
nesitenbHOocTH  oOywaronquxcst ¢ 3[IP 3a cuer oBnaneHUS MBICIUTEIbHBIMU
omnepanusMi CpaBHEHHS, O0O0OILEHHUs, pa3BUTHE CIIOCOOHOCTH apryMEHTHUPOBATH
CBOE MHEHUE, GOPMUPOBAHUE BO3ZMOKHOCTEH COBMECTHOM JEATEIHHOCTH.

N3yuenue ¢Qusukn cnocoOCTByeT pa3Butuio y oOyvaromuxcss ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpa)xeHusi, (PYHKUMOHAIBHOW TI'PAaMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTUYECKH AHAIM3UPOBATh WMH(OpPMALUIO, MPEICTABICHHYIO B
paznuyHbIX (popmax. 3HAYMMOCTb MPEeAMETa JUIsl pa3BUTHUSA KU3HEHHOW KOMIIETEHIIUN
oOydJaronuxcsi 3aKJIOYaeTcss B  YCBOGHHMHM OCHOBBI  (PM3WYECKHX  3HAHUH,
HEOOXOAMMBIX JIJIsl TIOBCETHEBHOW >KM3HU; HABBIKOB 3J0POBOr0 U 0E€30MacHOrO IS
4eJloBeKa U OKpYXarollel ero cpeapl 00pasa *Ku3HU; (POPMUPOBAHUH HKOJIOTUUYECKOM
KYJIbTYDBI.

[TporpamMMma oTpaxaer cogepxaHue o0yueHHus npeameTy «DHu3uka» ¢ yuyeToM
0co0bIX 00pa3oBaTeabHbIX NOTpeOHOCTEN 00yuaromuxcs ¢ 3[IP. Onagenue faHHBIM
y4eOHBIM MPEAMETOM IMPENCTABISAET ONPEACICHHYIO TPYAHOCTh AJi 00YYaroInXcs ¢
3[IP. Dto cCBSI3aHO €  OCOOECHHOCTSIMM  MBICIHMTCIBHONH  JESITEIBHOCTH,
NepUOANYECKUMHU  KOJICOAaHUsIMM ~ BHHUMaHHUS, MajlbiM  00OBEMOM  NaMSTH,
HEJIOCTATOYHOCTHhIO OOIIEro 3amaca 3HAHWM, TOHWKEHHBIM MO3HABATEJbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

Jlnst mpeomoneHusl TPYAHOCTEH B U3YYEHHHM y4deOHoro mnpeamera «Dusmka
HeoOxonuma  ajganTanus oObeMa U Xapakrepa Yy4eOHOro marepuanga K
MMO3HABATEJIbHBIM BO3MOMKHOCTSIM JIaHHOM KaTeropuu OO0y4YarolIMXCcsa, YYeT HX
OCOOEHHOCTEW pa3BUTHUS: HCIONb30BAHUE aAJITOPUTMOB, BHYTPUIIPEAMETHBIX MU
MEXITPEIMETHBIX CBS3€H, MOCTENEHHOE YCIOKHEHUE N3YyYaeMOro MaTepHalia.

JlanHass mporpamMma KOHKPETHU3UPYET COJEepKaHUE MPEIMETHbIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMU OOpA30BATENBLHOIO CTaHAApTa, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUS! pa3AesioB (U3UKA C YYETOM MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€d, JIOTUKA y4eOHOro Ipoliecca, BO3PACTHBIX H
MICUXOJIOTHYECKUX ocoOeHHocTel oOyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO
oOuiero oOpa3oBaHMsl, ONpPEAEIsieT MUHUMAJIbHBII HAOOp OMBITOB, JEMOHCTpAIHA,
OPOBOAMMBIX  YYHTENEM B  KJacce, JabOpaTOpHbIX paboT, BBIMOIHIEMbIX

00yJaroIUMUCH.
Meronuueckol OCHOBOM u3ydeHUs Kypca «Dusnka» Ha ypoBHE OCHOBHOTO
o011ero oOpa3oBaHUs ABJISIETCS CHUCTEMHO-1EATEIIbHOCTHBIN MIOAXOL,

O6€CH€‘H/IBaIOH.II/H\/’I AOCTHXKCHHUC JIMYHOCTHLBIX, METANMPCAMCTHBIX W IMPCIAMCTHBIX
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00pa3oBaTeNbHbIX  PE3YJITATOB MOCPEACTBOM OpraHu3aluu aKTHUBHOMN
MO3HABATENILHON JESITENIbHOCTH 00YyYarolUuXcsi, YTO OYEHb BAXKHO MPU OOYyUYEHHUH
neteit ¢ 3[1P, 11t KOTOPBIX XapaKTEPHO CHIXKEHHE MTO3HABATEIbHON aKTUBHOCTH.

IIeJIl/I H 3a1aY1 U3YUYCHUSA y‘l€6HOI‘O npeameTa «Du3zuka»

Obwue yenu wuzydeHus ydeOHOro mnpenMera «Dduszuka) mpencTaBlIeHbl B
®denepanbHO paboyeii mporpaMMe OCHOBHOTO 0011IeT0 00pa30BaHUsI.

OcCHOBHOM 1eIbI0 O0yUeHHUs ACTe ¢ 3aJepKKON MCUXUYECKOTO Pa3BUTHUS Ha
JaHHOM TIpeIMeTe SIBISETCS: TOBBIIICHHE CONUANbHON aJanTaluu JeTe uepes
npUMeHeHre (U3NYECKUX 3HAHUM Ha TIPAKTHKE.

Jns obywaromuxcs ¢ 3IIP, Tak ke, Kak U 11 HOPMAaTUBHO Pa3BUBAIOIIMXCS

CBEPCTHHKOB,  OCBauMBAIOIIMX  OCHOBHYIO  OOpa3oBaTENIbHYI0  IIPOIpaMMy,
JOMUHUPYIOLIEE 3HAaUEHHE TPUOOPETAIOT TaKUeE yeu, Kak:
. npuoOpeTeHue uHTepeca W cTpemiieHus oOydarommxea ¢ 3IIP

HAyYHOMY M3Y4YCHHUIO TNPUPOJBI, PAa3BUTHEC MX HHTEIUICKTYaJIbHBIX W TBOPYCCKHX
CIIOCOOHOCTEI;

u Pa3BUTHUC 0a30BBIX HpGI[CTaBJ'IGHI/Iﬁ O HAy4YHOM MCTOJAC IIO3HAHHUA H
(bOpMHpOBaHI/IC HCCICOA0BATCIILCKOI'O OTHOLICHUS K OKPYKalOIIUM SBJICHHUSAM,
u (1)OpMI/Ip0BaHI/IC HAy4YHOI'O  MHPOBO33pPCHHUA, Ha OOCTYIIHOM  IJIA

oOyuatomuxcs ¢ 3[IP ypoBHe, kak pe3ynbTara U3y4eHHs] OCHOB CTPOEHUSI MaTEpPUU U
byHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

. (opMHpOBaHUE TPEICTABICHUNA O PoJid (PU3UKU AJIA PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JloctrxeHue 3TUX 1esei o0ecreunBaeTcs pelieHueM CIeAyoIuX 3a0ay.:

. npuodpeTeHue 0a30BbIX 3HAHUM O UCKPETHOM CTPOCHHM BEIIECTBA, O
MEXaHUYECKHUX, TETUIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. MpUOOpPETECHUE YMEHUI OMUCHIBATh U OOBIACHATH (DU3UUYECKUE SBJICHUS C
WCTIOJIb30BaHUEM MOJYUYCHHBIX 3HAHUW U ¢ ONIOPOM Ha IJIaH/CXEeMY;

. OCBOEHHE METOJIOB PEIICHUS MPOCTEUIINX PacCuETHBIX 3aJad C
UCIOJIb30BaHUEM (DU3UYECKUX MOJIEJICH C OMOPO Ha alTOPUTM;

. pa3BUTHE yMEHUN HaONIOAaTh TPUPOJHBIC SBICHUS W  BBIMOJIHATH

OMBITHI, JTA0OpATOpPHBIE PpabOTBl M  DKCIEPUMEHTAIBHBIC HCCIEIOBAHUA C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB (101 PYKOBOJICTBOM YUUTETIS);

. OCBOCHHE TTPUEMOB pabOThI ¢ HHPOpMaLHEH HU3UIECKOTO COACpKaHNUS,
BKJIFOYasi HMH(POPMAIUIO O COBPEMEHHBIX JOCTHKEHUAX (U3HKH, aHAIU3 W
OIICHWBaHUE MH(HOPMAIIHH;

- 3HAKOMCTBO co  cdepamu  npodeccuoHanbHOM  AEATETbHOCTH,
CBSI3aHHBIMH C (PU3UKOW, M COBPEMCHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (DU3UIECKON HAYKH.

Oco0eHHocTH 0TOOpa M agaNITALNH Y4eOHOT0 MaTepuasa no pusuke

OcHoBoli  0o0yuenuss  obOywarommxcs ¢ 3[[P  Ha npeaMerax
€CTECTBEHHOHAYYHOTO ITMKJIA SIBJISIETCS PA3BUTHE Y HUX OCHOBHBIX MBICITHTEIBHBIX
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omepanuii (aHanW3, CUHTE3, CpaBHEHHWE, OOOOIIEHHE) Ha OCHOBE BBITIOJIHCHHUS
Pa3BUBAIOIIMX YIPAXKHEHUH, (OPMUPOBAHUE TPUEMOB YMCTBEHHOW pabOThI: aHAIIU3
UCXOJHBIX JIaHHBIX, IUIAHUPOBAHUE MaTEepHala, OCYIIECTBICHUE IOATAHOTO U
UTOTOBOTO CaMOKOHTPOJIS, a TaKKe OCYIIECTBIAETCS JUKBUAAIMS TPOOEIOB B
3HAHUSX, 3aKPEIJICHUE N3YYEHHOT0 MaTepuaa, oTpaboTKa airOpUTMOB, IOBTOPEHHE
npoiIeHHOro. boibllioe 3HaueHne MPUAAETCS YMEHHUIO PAacCKa3aTh O BBIIOJIHEHHOM
paboTe ¢ TPaBWIBHBIM YHOTPEOJECHHEM COOTBETCTBYIOUICH TEPMHHOJIOTHH U
COOJIIOZICHUEM JIOTUYECKUX CBA3€H B m3nmaraeMoMm marepuane. [[ns oOydaromumxcs
3[IP Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs TMO-TIPEKHEMY SBISIOTCS
XapaKTepHbBIMU: HEJAOCTATOYHBIA YpOBEHb Pa3BUTUA OTJEIbHBIX TICUXUYECKHUX
MPOIECCOB (BOCHPUSATHS, BHUMAHUSI, MAMSITH, MBIIUICHUS), CHIKCHHBIM YpPOBEHBb
MHTEIJIEKTYaJIbHOTO Pa3BUTHS, HU3KUNM YpPOBEHb BBINOJHEHUS Y4YEOHBIX 3aJlaHHM,
HU3Kas YCIemHocTh oOydeHus. [loatomy mpu wusydeHun Qusuku TpedyeTcs
IeJIeHaNpaBICHHOE UHTEIIEKTYyalbHOe pa3BuTre odoydatontuxcs ¢ 3I1P, orBeuaromiee
UX OCOOEHHOCTSIM M BO3MOXXHOCTSIM. YueT ocobeHHocTed oOyuwatomuxcs ¢ 3IIP
TpeOyeT, 4TOObl MpU HU3YYECHUU HOBOIO Marepuana 00s3aTeIbHO IMPOUCXOIAMIIO
MHOTOKpPAaTHOE €ro INOBTOPEHHWE; PACIIMPEHHOE PACCMOTPEHHUE TEM U BOIPOCOB,
PACKPBIBAIOIINX CBI3b (DM3UKU C KU3HBIO; aKTyaIM3alusl MEPBUYHOTO KU3ZHEHHOTO
OTbITa 00YJarOIIUXCS.

YcBoeHrne TpOrpaMMHOrO0 Marepuaina 1o (u3uKe BbI3BIBACT OOJBIIHE
3arpyaHeHus y oOyuatomuxcsi ¢ 3IIP, moatomy Teopusi uzyuaercs Oe3 BBIBOJIOB
CIOXHBIX (hopmyn. 3amayu, TpeOYIOIIMEe MPUMEHEHHS CIIOKHBIX MATEMaTUYECKUX
BbIUKMCIICHUH U ¢GopMyl, B OCOOCHHOCTHM TakuWX TeM, Kak «MexaHu4eckoe
IBIDKCHUEY, «ApxXuUMenoBa cuiay, «MexaHnueckas BSHEpPrus», «IEKTPUUECKUE
ABJICHUS», «DJIEKTPOMAarHUTHBIE SIBIICHUS», PEIIAIOTCS B KJIAcCE€ C MOMOUIBIO
YUUTENS.

Oco0oe BHMMaHHME MpPU U3YYEHHH Kypca (DU3UKU YAENAeTCS MOCTaHOBKE U
OpraHu3alliy PKCIEPUMEHTA, a TaKKe MPOBEACHUIO (IPEUMYIIIECTBEHHO HAa KaXKJIOM
YpPOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpalui (BO3MOXXHO C  HCIOJb30BaHUEM
AJIEKTPOHHOM JaeMoHCcTpairuu). HexkoTopble TeMbl 00s3aTEIbHO JIODKHBI BKJIIOUYATH
OMOpHBIE JIabOpaTOpHbIE pPabOThI, KOTOPHIE PA3BUBAIOT YMEHHUE IMOJIb30BATHCS
OpOCTEHIIUMU TIPUOOpamMu, aHAIM3UPOBATH IOJYyYEHHBIE JaHHbIE. B CBsI3u C
OCOOEHHOCTSIMU  TIOBEJIEHUST HW  JAesTeNbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpPMOXKEHHOCTb, HEOPTAHU30BAHHOCTH) MPEYCMOTPEH CTPOMKAUILIUNA KOHTPOIb
3a cOOJIIOJICHUEM TIPaBUJI TEXHUKUA O€30MacHOCTH TIPH MPOBEACHUH JIA0OPATOPHBIX U
MPaKTUYECKUX PaboT.

bonwsmoe BHuManue npu uzydenun Gpusnuku noapoctkamu ¢ 3[1P obpamaercs
Ha OBJIaJICHUE UMHU MPAKTUYECKUMU YMEHUSMHM U HaBbIKamu. lIpemycmarpuBaercs
yMEHBIIICHHUE 00beMa TEOPETUYECKUX CBEJICHHM, BKIIOUCHHE OTICIbHBIX TEM WJIU
HEeNbIX pa3fesoB B MaTepuayibl sl  O0030pHOT0, O3HAKOMHUTEIBHOTO WM
dakynpratuBHOTO M3ydeHus. [IpennaraeTcss yMeHbllleHHEe 00beMa MAaTeMaTUYECKUX
BBIYUCJICHUH 3a CUET YBEJIMUYEHUs] KaueCTBEHHOTO OMTMCAHUSI SIBJICHUN U MPOIECCOB



JlocTaTto4yHOE KOJMYECTBO BPEMEHU OTBOJIUTCA HAa PACCMOTPEHHE TEM W
BOIIPOCOB, PACKPBIBAIONINX CBSI3b (PU3UKH C JKU3HBIO, C TEMHU SIBJICHHSMH,
HAOJIFOICHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI YUCHHKAM U3 UX KU3HCHHOTO OITBITA.

MakcuMallbHO ~ HCHOJIB3YIOTCS ~ MEXKIPEIMETHBIE  CBSI3M € TaKUMHU
TUCITUTUIMHAMH, Kak reorpadws, Xumus, Ouosorus, T.K. oOydarommuecss ¢ 3[1P
0COOEHHO HYXIAIOTCS B MPEMOJHECEHUU OJHOTO U TOTO e y4eOHOro mMaTepualia B
pPa3IUYHBIX AacClEeKTaX, B €ro BapbHUPOBAHWH, B HEOJHOKPATHOM IIOBTOPCHHH U
3aKPCIUICHHHM  TIOJIYYCHHBIX 3HAHWMM W  MpaKTHYCCKUMX yMeHuH. I[lo3Bosis
paccMaTpuBaTh OJWH M TOT JKE€ Y4YEOHBIM MaTepHall C pPa3HbIX TOYEK 3PCHUS,
MEXIIPEIMETHBIC CBSI3M  CIIOCOOCTBYIOT €ro JIydIlIeMy OCMBICIICHHIO, Oolee
IIPOYHOMY 3aKPETUICHHIO MOJTYyYSHHBIX 3HAHUH U MPAKTUICCKUX YMEHUH.

Ilpu peasm3anum nNporpaMmMsbl HCHOJb3YETCH Cleaylllee MaTepHAJbHO-
TeXHHYecKoe o0ecneyeHmne:

- nugpoBas 1abopatopus s WKOILHUKOB L{eHTpa 00pa3oBaHus €CTECTBEHHO-
Hay4YHOM HaIpaBJIeHHOCTH « Todka poctay;

- HOoyTOyku IleHTpa 00pa3oBaHUs €CTECTBEHHO-HAYYHOW HaIPaBIEHHOCTH
«Touku poctay;

- UHTepakTuMBHas mnaHenb lleHTpa ~ 00pa3oBaHMsA €CTECTBEHHO-HAy4YHOMH
HaIpaBJICHHOCTH « TOUKHU pocTay.

IIpumepHbie BuABI JeATeabHOCTH oOy4yawomuxcsa ¢ 3IIP, oOyciioBieHHbIE
0COOBLIMH o0pa3oBaTe/IbHBIMU NMOTPeOHOCTAMMU ) | odecreynBaroIue
OCMBICJICHHOE OCBOCHHE COJePKAHUM 00pa30BaHMs MO npeaMeTy «Pusuka

[TpumepHas TemaTHuecKas 1 TEPMUHOJIOTUYECKasl JIEKCUKA MO Kypcy (pU3uku
cootBercTBYeT DOIT OOO.

Copepsxanue BUIOB JieaTenbHOCTH oOywatomuxcs ¢ 3[1P Ha ypokax (usuku
onpenensieTcss uX 0coObIMH 00pa3oBaTebHBIMU NOTPEOHOCTAMU. [loMUMO HIMPOKO
ucnosibdyembix B @OIT OO0 oO0mux A Bcex 00y4aromuxcsi BUJI0B JAESTEILHOCTU
CJIeTyeT YCHWJINTh BUBI JESATEIbHOCTH, crieln(UYHbIE ISl JaHHON KaTeropuu JeTew,
o0ecrneunBaroIIie OCMBICIIEGHHOE OCBOECHHUE COZAEpkKaHUsl 00pa30BaHUs MO MPEAMETY:
YCWIEHHE NPEIMETHO-NIPAKTUYECKON JEATEIbHOCTH C AKTUBU3ALMEN CEHCOPHBIX
CUCTEM; OCBOEHME Marepuaia ¢ ONOpO Ha alrOpPUTM; «IOIIArOBOCTH» B U3YYEHHUU
Marepuana; HCHOJb30BaHUE JOMOJIHUTEIBHONW BHU3YyaJIbHOW OIHOpPBI  (CXEMBI,
ma0JIOHbI, OMOpPHBIE TaONMIBI); pPEYeBOM OTYET O TMpolecce U pe3yJbTaTe
NEeSATEIbHOCTH; BBINOJHEHUE CHEIHANbHBIX 3a/IaHUi, 00eCeYNBAIOIIUX KOPPEKLIUIO
peryisiuuM  y4eOHO-TIO3HABATENIbHOM JEATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O
pe3ynbTara.

Jns oOydaromuxcss ¢ 3IIP cyliecTBEHHBIM SIBISIIOTCA TNPUEMBI PabOThI C
JIEKCUYECKUM MaTepuaioM Mo mnpeamery. lIpoBoauTcs cnenuanbHas paboTa 1Mo
BBEJICHUIO B aKTHBHBIA CIOBaph OOYYaIOIIMXCS COOTBETCTBYIOUIEH TEPMHHOIOTHH.
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N3yyaemple TepMHHBI BBOIATCS Ha IOJUCEHCOPHOW OCHOBE, oOOs3aTenbHa
BU3YaJibHAs MOAJIEPHKKA, AITOPUTMBI pabOTHI C ONpPEIETICHUEM, ONIOPHBIE CXEMBbI IS
aKTyalnu3aluyd TEPMUHOJIOTUU.

B cBsi3u ¢ ocoObiMu 00pa3oBaTeNbHBIMU MOTPEOHOCTAMH OOYYaIOIIUXCA C
31IP, npu miaHupoBaHWU pabOTHl yYEHHUKAa HAa YPOKE CJIEAyeT NpPHIEPKUBATHCA
CJIEIYIOIIUX MOMEHTOB:

1. Tlpu omnpoce HEOOXOAUMO: J1aBaTh AQJITOPUTM OTBETA; pa3peliaTh
M0JIb30BAThCS MJIAHOM, COCTABIIEHHBIM MIPH MOJTOTOBKE JOMAIIIHETO 3aaHus; JaBaTh
OoJpllle  BpPEMEHUM TOTOBUTHCS K OTBETY Yy JOCKHM; paspemarh Jenarh
peIBapUTeIbHbIC 3aITUCH, MOJIB30BATHCS HATJISTHBIMU MTOCOOUSIMHU.

2. Ilo BO3MOXHOCTH 3a/laBaTh OOYYalOIIMMCS HABOJSIINE W YTOUHSIOUIUE
BOITPOCHI, KOTOPBIE IOMOT'YT UM MOCIEA0BATEIBHO U3JI0KHUTh MaTepuall.

3. CucremaTHuecku MpOBEPSATh YCBOCHHE MaTepuaja Mo TeMaM YPOKOB, JIs
CBOEBPEMEHHOT'0 OOHApPY>KEHHUS MTPOOEJIOB B MPOILIEAIIEM MaTepHUale.

4. B npouecce U3ydyeHHUss HOBOrO Marepuaia BHUMAHUE YYEHUKOB oOpaniaeTcs
Ha HanboJiee CIOKHBIE pa3/eibl n3ydyaeMoi TeMbl. HeoOxoaumo yaiiie oopamarhes K
HAM C BONpPOCaMH, BBIACHSIOUIMMU T[OHMMaHWEe y4eOHOro  maTepuaa,
CTUMYJINPOBATh BOIPOCHI IIPU 3aTPYAHEHUSIX B YCBOEHUH HOBOI'O MaTepHala.

COLEPKAHUE YUEBHOTI'O ITPEAMETA «®PU3NKA»

7 KIIACC

Paznen 1. @usuka v e€ poJib B MO3HAHNM OKPYKAKOLIEr0o MUPa

@du3nka — HayKa 0 IpuUpoJie. SBICHUS MPUPOIBI (MC?). ®usndeckue SBICHHS:
MEXaHUYECKUE, TEIJIOBBIE, IIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuyuHbL. M3Mepenue ¢Gusnyueckux BeaUMUUH. Dusuueckue
npu60pblz. lloecpewnocmo usmepenuu. Mex1yHapoIHasi CUCTEMA €IUHUIL.

Kaxk ¢usuka u npyruve ectecCTBEHHbIE HAyKU U3y4aroT npupony. Ecmecmeenno-
HayuyHulll Memoo NO3HAHUsA. HAbOA00eHue, NOCMAHO8KA HAYYHO20 B0NpocCd,
8bIOBUIICEHUE — 2uUnome3, IKCHEepUMeHm HO Nnpogepke 2unomes, 00bACHEHUe
Haba0aemoz2o sasienus. Onucanue GuuuecKux s61eHUll ¢ NOMOWbIO MoOeell.

[IpenmMeT 1 MeTOIbI (PUBUKH.

HMemoncmpayuu®

1.  MeXaHUYECKUE, TEIUIOBLIE, OJJIEKTPUYECKUE, MArHUTHBIE, CBETOBLIE
SBJICHHSL.

2.  ®usuueckue npubOOPHI U IPOLEAYPA MPAMBIX M3MEPEHUHM aHATIOTOBLIM M

U(POBBIM MPUOOPOM.

L MC - snementsr COJZIEpKaHMSA, BKITIOYAIOIINE MEKIIPEAMETHBIE CBSI3M, KOTOPbIE MOpOOHEe paCKPHITHI B
TEMATUYCCKOM IIAHUPOBAHUU.

% 311ech 1 faee KypCHBOM 0003HAUCHb! TEMBI, H3ydeHHE KOTOPHIX IPOBOAMTCS B 03HAKOMHTEIbHOM Mnane. [legaror
CaMOCTOSTENILHO ONpe/iessieT 00beM H3y4yaeMOoro MaTepHuaa.

® Bee JlemoncTpanuu i JlabopaTopHsie paGOTEI, MPEICTABICHHBIE B COAEP/KAHMH, TOMYCKAETCs (MOYKHO) IIPOBO/IHTS,
UCTIONB3Ysl MH(OPMAIIMOHHBIE U AJIEKTPOHHBIE TEXHOJIOTHH (IIM(poBBIE 00pa3oBaTEIILHBIE PECYPCHI).
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Jlabopamopnwie pabomul u onvimot

1.0Onpenenenure 1eHbl JEICHUS U3MEPUTENTBLHOTO Mpubopa (KMCMONIb3Ys
TEXHOJOTUYECKYIO KapTy SKCIEPUMEHTA).

2. VIamepeHne pacCTOSHUM.

3. 3mepenne 00bEMa KUJIKOCTH U TBEPIOTO Tela

4. Onpedenenue pazmepos Maivlx mei.

5. H3mepenue Temrieparyphbl MpU MOMOIIU KUJKOCTHOTO TEPMOMETpa U
JNaTYuKa TEMIEPATYPHI.

6. Ilposeoenue uccredosanus no npogepke eunomesvl. OAIbHOCMb NOJEMA
wapuka, nyweHHo20 20pU30HmMalbHo, mem Ooblle, yem Ooblie 8blCOma nycKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHHsI 0 CTPOEHUH BelllecTBa

CtpoeHme BemecTBa: aToOMbl W MOJCKYJBI, ux pazmepvl. Onvimol,
O0okazvisarouue OUCKpemuoe CmpoeHue seulecmad.

JIBwkeHnne dyacTui BemiecTBa. CBS3b CKOPOCTH JBMIKEHUS YacTHI[ C
TeMmrneparypoil. bpoyHoBckoe nBwxkeHue, auddysus. Bzaumoldeticmsue uacmuy
seulecmea: npumsdcenue u OmmaiKueaHue.

ArperaTtHbIC COCTOSIHHS BEILIECTBA: CMPOCHUE 2a308, dCUOKOCmel U meEPObIX
(kpucmannuweckux) men. Bzaumocssnzv medcoy ceoticmeamu eeuiecme 6 pPa3Hbix
azpe2amubiX COCMOAHUAX U UX AMOMHO-MOJEKYIApHbIM cmpoenuem. Ocobennocmu
azpe2amHuvlx COCMOSHULL 800bL.

Jemoncmpayuu®

1. HaGmroneHre OpOyHOBCKOTO JIBUYKEHUS.

2. Habmonenue muddysun.

3. Habnwoenue  sgnenuil,  OOBACHAIOWUXCA — NPUMANCEHUEM — UTU
OMMAIKUBAHUEM HACTUY BeUyeCMEd.

Jlabopamopnwie pabomol u onvimaol

1. Oyenxa oOuamempa amoma MemooOoOM psd08 (C UCNOJb30BAHUEM
gdomoepaghuii).

2. OMmbITBI IO HAOTIOCHUIO TETIOBOTO PACITUPEHHUSI Ta30B.

3. OmnbITHl 1T0 OOHAPYKEHUIO JEUCTBUS CHUJI MOJEKYJISIPHOTO TPHUTSIKCHHS
(2;1eKmpoHHAA 0eMoHCmpayus).

Paznen 3. /IBu:xeHHe U B3aUMoOAeilicTBHE TeJl

Mexanndyeckoe JOBHKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBMIKCHUE.
Cxopoctb. Cpeonsisi ckopocms npu HepagHOMepHoM OsudceHuu. Pacdér mytu u
BPEMEHU JIBUKCHMUSL.

SBneHre WMHEPUUMU. 3aKoH uHepyuu. Bzaumooeiicmeue men Kaxk npuyuHa
uUsMeHeHusi ckopocmu Osudicenusi men. Macca kax Mmepa umepmuocmu mela.
[InoTHOCTE BemiecTBa. (8436 NIOMHOCMU C KOJUYECBOM MOAEKY 8 eOuHuye
00véMa sewecmaa.

4 <
31ech u gajnee IpHUBOIUTCS PACIIMPEHHBIN IIepedeHb Jab0paTOPHBIX paboT U OMBITOB, M3 KOTOPOTO YUUTENb JeflacT
BBIOOD 110 CBOEMY YCMOTPEHHUIO.
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Cuna Kak XapakTepucThKa B3aumonaeuctBus ten. Cuna ynpyzocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwio ounamomempa. SIBIEHUE TATOTEHUS U CHIIA
Tsokectu. Cuna msascecmu Ha opyeux niaanemax (MC). Bec tema. HeBecomocTs.
CrnoxxeHue cuJj, HampaBJiIeHHBIX MO OJHOM mpsiMoil. PaBHonelcTBytomas cuwi. Cura
mpeHus. Tperue ckonvocenuss u mpeHue nokos. Tpenue 6 npupooe u mexnuxe (MC).

HMemoncmpayuu®
Ha6nronenne MexaHnueckoro JBUKEHUS Tea.

N3Mmepenne cKopoCcTy MPSIMOJIMHENHOTO JIBUYKEHUS.
HabGnronenue siBneHust THEPIIMH.

Habmoienne u3mMeHeHus1 CKOPOCTH MPU B3aUMOACHCTBUU TEJI.
CpaBHeHHE Macc IO B3aUMOJEHCTBUIO TEJ.

CnoxeHue cuil, HallpaBJICHHbBIX IO OJTHOM MPSIMOIA.

./Iaﬁopamopubze pabomul u onvimoul

1. OnpeneneHne  CKOPOCTH  PAaBHOMEPHOIO  ABWXKEHUS  (IIapuKa
B JKUJKOCTH, MOJEIU BJIEKTPUYECKOIO aBTOMOOWIS W T. M.) (71eKmpoHHaA
0emMoHCmpayusi).

R N

2. Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCKa WM LIapHKa I10
HaKJIOHHOW IUIOCKOCTH.

3. OnpeneneHre IIOTHOCTH TBEPJIOTO Tea.

4. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb PACTSKEHUs (Aedopmariun)
IOPYXXUHBI OT IPWJIOKEHHOW CHJIBI.

S. OnebITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHUS OT

BCCa TCJIa U XapaKTCpPa COIIPUKACAIOIITNXCS HOBerHOCTGP'I.

Pa3znen 4. JlaBjieHue TBEPABIX TeJ, JKMIAKOCTEH U ra3oB

Hasnenue. Cnocodvl ymeHnvulenuss u ygeauuenus oasneHus. [lasnenue easa.
3asucumocms OasneHus 2aza om o00véma, memnepamypul. llepedaua oOasnenust
meeépoviMu menamu, sxrcuokocmamu u eazamu. 3axon Ilackans. Ilnesemamuueckue
MawiuHbl. 3aBUCUMOCTD JABJICHUS KUAKOCTH OT TyomHbl. Coodwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

Atmochepa 3emnu u armocepHoe naBieHue. [lpuyunvl cyujecmeosaHus
6030ywiHol obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgeprozo
oasnenus. 3a8ucumMocms ammocghepHo2o 0asieHus Om 8blCOMbl HAO YPOBHEM MOPAL.
IIpubopwl 0ns uzmepenus ammocgepHoco 0asieHus.

eticmeue srcuokocmu u 2aza Ha nocpydcéHHoe 8 HUX mesio. BpITankuBaromas
(apxumenoBa) cwia. 3akon Apxumeoa. I[lnasanue men. Bozoyxonnasanue.

Hemoncmpauuu
3aBUCHUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenada naBneHuUs KUIKOCTHIO U TA30M.

Coobmaromuecs CoCy/ibl.

['mnpaBnrueckuii mpecc.

[IposiBieHne necTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTh BBITAIKUBAIOIICH CUJIBI OT 00BbEMa MOTPYXKEHHON YacTH
TeJa W INIOTHOCTH KHUIKOCTH.

oghkwnrE



1. PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOM KUAKOCTH.

8. YcnoBue maBaHus TeIl: IUIABAaHUE WJIU NOTPYKEHHUE TEJ B 3aBUCUMOCTH
OT COOTHOLIEHUS INIOTHOCTEN TEJIA U KUIAKOCTH.

Jlabopamopnwie padbomoul u onvimol

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa OTPYKEHHON
B KMJIKOCTb YaCTH TeJIa.

2. OnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEWUCTBYIONIEH Ha  TeJo,
MOTPY>KEHHOE B JKUAKOCT.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOMIEH CHUJIbI, JEUCTBYIOIIEA HA
TEJIO B )KUJAKOCTH, OT MAacCChI TeJa.

4, OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITAJIKUBAIOIICH CHIIBI,

JNEHUCTBYIOIIEH Ha TEI0 B KUIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTH YaCTH
TeJla ¥ OT INIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeomerpa  wim KOHCTPYUPOBAHHUE  JIOJKHU
U ONPENECIICHUE €€ TPY30I0IbEMHOCTH.

Pa3znen 5. PaGora u MomHOCTh. JHEprus

Mexanuueckast padota. MOIIHOCTb.

[IpocThie MeXaHWU3MBI: pblUar, OJIOK, HAKJIOHHAS IJIOCKOCThb. [Ipasuio
pasHosecus pviuaea. llpumenenue npasuna pasrnogecus pvluaza K 010K)y. «30710moe
npasunoy mexanuxu. KIIJI mpoctbix MexaHu3MoB. [IpocTbie MeXaHU3MbI B OBITY U
TEXHUKE.

Mexanuueckass »Heprusi. Kunemuueckass u noOmeHyuanbHas  SHEPIUs.
lIpespawenue oonoco 6uoa mexanuueckou sHepeuu 6 Opyeou. 3aKOH COXPaHEHHS
SHEPIUU B MEXaHUKE.

Jemoncmpayuu

1. [TpumMepbl TPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomut u onvinor*

1. Omnpenenenre paOOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JIBIDKEHHUH Teja
110 TOPU3OHTAIBHON TTOBEPXHOCTH.

2. HccnenoBanue ycnoBuii paBHOBECHS pblyara.

3. HN3mepenue KII/I HAKJIOHHOM TLUIOCKOCTHU (31ekmponnan
demoncmpauusi).

4, N3ydenne 3akoHA COXPAHEHUS MEXAHUUYECKOW DHEPTUU (31€KMPOHHAA
demoncmpauus).

8 KJIACC

Pa3nen 6. TensioBble ABJIEHUsI

OcHosHble  NON0JCEHUS  MOJNEKYAAPHO-KUHEMUYECKOU meopuu  CmpoeHusl
sewecmea. Macca u pasmepvt amomos u monexyi. Onvimvl, noOmeepicoarouue
OCHOBHbLE NONOIHCEHUS MONEKVIAPHO-KUHEMUYECKOU MEeOPUU.

Mopaenu TBEPAOTO, JKUAKOTO M Tra3000pa3HOr0 COCTOSIHUM  BEIECTBA.
Kpucmannuueckue u amopguvie mena. Obvscuenue ce80lUcms 2azo8, HUOKOCmell U
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MBEPOLIX mejl HA OCHOBe NOJNOMNCEHUU MONEKYIAPHO-KUHEMU4ecKou meopuu.
CmauuBaHue u KanuniapHle aeieHus. Tennoeoe pacuupenue u caicamue.

Temneparypa. Cea3b memnepamypvl coO CKOPOCMbIO MENI08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprus. Cnocobvl  uzmeHeHus — GHYMpEHHeU  dHepIUl.
menjonepeoaia u cogepuieHue  pabomol. Buowi menjonepeoayu.
MenIonpo8OOHOCb, KOHBEKYUS, U3TYUeHUe.

KomunuectBo TemnnoTsl. Yoenvnas mennoémkocms eeujecmea. Tennooomen u
menyogoe pasgHogecue. Ypaguenue meniogo2o oanauca.

lInasnenue u omeepoesanue KpUCMaiIUYecKux gewjecms. YoenoHas menioma
nnasnenus. Illapoobpazosanue u xoumdencayus. Hcnapenue (MC). Kunenue.
Yoenvuas mennoma napoobpazosanus. 3asucumocms memnepamypsbl KUNeHus om
ammocgepnozo oasnenus. Baaxcnocms 6030yxa.

DOHeprus TOIUINBA. YoenvHas menioma ccopanusl.

Ipunyunor pabomvr mennosvix osucameneu. KIIJ[ mennosoco oeuecamers.
Tennosvie dsucamenu u 3awuma oxkpyicaroujeil cpedwvt (MC).

3axon coxpanenus u npespawenus suepeuu 8 mennosvix npoyeccax (MC).

Hemoncmpayuu

1 Hab6nronenue OpoyHOBCKOTO IBUKEHUS.

2 Ha6mronenue nuddysun.

3. HaGnronenue siBeHuit cMaurBaHUs U KalTWJUISIPHBIX SIBICHUM.

4 HaOntonenue TemioBoro pacmpeHus Tel.

5. N3menenue naBieHus ra3a Mpu U3MEHEHHH O0OhEMa W HArpeBaHUU WM
OXJIQKICHHH.

6. [IpaBuna u3MepeHus: TEMIIEPATYPHI.

7. Bunel Tenonepenayn.

8. OxJtaxkieHue Npu COBEPILICHUH padOTBhI.

Q. HarpeBanue npu coBepiieHr# paboThl BHEITHUMHU CHIIAMH.

10. CpaBHeHHE TEIIIOEMKOCTEN pa3InYHBIX BEIIECTB.

11. HaOmroneHue KUneHus.

12. HabGnrogeHue moCTOSHCTBA TEMIIEPATYPhI NMPH TUTABICHUH.
13. Monenu TeIUIOBbIX IBUTATENIEH.

Jlabopamopnvie padbomot u onvimol

1. OnbITEl 10 OOHAPYKEHUIO JEUCTBUSL CUJ MOJICKYJSPHOTO MPUTSKEHUS
(2/1eKmpoHHan 0emoncmpayus).

2. OnbIThI IO BBIPAIIMBAHUIO KPUCTAIIOB MTOBAPEHHOW COJIM WM caxapa.

3. OnbITHl 10 HAOIOJECHUIO TEIUIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH H
TBEPABIX TEIL.

4, Omnpenenenre gaBiICHUS BO3yXa B OAJIJIOHE MITIPHIIA.

S5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3/AyXa OT €ro
00bEMa M HArPEBaHUS WA OXJIKICHHUS.

6. llposepra cunomesvl MUHEUHOU 3ABUCUMOCMU ONUHbL CMONOUKA

HCUOKOCMU 8 MEPMOMeMPUYecKol mpyoke om memnepamypbi.
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1. HaGmonenne u3MeHeHUs] BHYTPEHHEW DSHEPTUU Tela B pe3yjbTare
TEIUIONEPEaun U pabOThl BHEIIHUX CHJL.

8. HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOIHOW M
ropsi4eu BOJBI.
9. Onpeoenenue Koauuecmea menjiomul, HNOTYYEHHO2O0 BOO0OU Npu

MenioooMeHe ¢ HacpemvbimM Memaiiuieckum YuiuHOpoM.
10. HccnenoBaHue mporiecca HCIapeHusI.
11. OmpexaeneHue OTHOCUTEIHHON BIAKHOCTH BO3TyXa.
12.  Onpeoenenue yoenvbHoti meniomol niae1IeHUs 1b0d.

Pa3nen 7. JinekTpuyeckue i MAarHUTHbBIE SIBJICHUSA

Inexmpuzayus mei. [[Ba poaa 3IeKTpUUYECKUX 3apsaaoB. Biaumopeiicteue
3apsHKEHHBIX TEJL.

Onextpuyeckoe none. [lpunyun cynepnosuyuu sneKmpuyeckux nonei (Ha
KauecmeeHHOM YpPO8He).

Hocumenu snekmpuueckux 3aps008. Dnemenmaphwviii 21eKmMpudeckuti 3apso.
Cmpoenue amoma. 1IpoBOIHUKM W  JUPJEKTPUKUA. 3aKOH  COXPAaHEHUS
ANEKTPUUYECKOTO 3aps/a.

DNeKTpuYecKud TOK. VYcnosus cywecmeoganusi 21eKmMpuUyeckoco moka.
Hcrounnkn mocTostHHOTO TOKa. JIeMCTBUS 3IEKTPUYECKOro TOKa (TEIUIOBOE,
XUMUYECKOE, MATHUTHOE). DNeKmpuuecKull mox 8 HCUOKOCMAX U 2a3ax.

Pabota u MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3akon Jicoyns—J/lenya.
Onexmpuueckue yenu u nompeoumenu IIEKMPUYECKOU IHEpeuu 6 Oblmy.
Onektpuueckas uenb. Cuiia Toka. DnekTpudyeckoe HanpspkeHne. COoIpoTHBIEHUE
POBOJHUKA. YOenvHoe conpomusneHue gewyecmsea. 3akoH OMa i y4acTKa IIeTu.
[TocnenoBarenbHOE W MOapaJyIEIbHOE COEOUHEHHE NPOBOJHHUKOB. Kopomkoe
3aMblKaHUe.

[TocTosiHHBIE MarHUTHL. B3auMoaeHCTBUE TOCTOSIHHBIX MAarHUTOB. Maznumnoe
none. Maenumnoe none 3emau u e20 3HaueHue O dHcusHu Ha 3emae. Onwvim
Opcmeda. Macnummuoe none snekmpuyecko2o moxa. llpumenenue 31eKmpomMacHumos
6 mexHuke. [Jlelicmeue MacHUMHO20 NOJA HA  NHPOBOOHUK C  MOKOM.
Onexmpoodsueamensb NOCMOAHHO20 moka. Hcnoavzosanue s1ekmpoosueameneti 6
MEeXHUYeCKUx YCmpoucmeax u Ha mpaHcnopme.

Onvimur @apaoes. HAenenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.

dnexmpozenepamop. Cnocobul NoJyYeHUs 971eKMpU4ecKoll SHep2Ul.
DNEKTPOCTAHITMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpayuu

1. DIIeKTpU3aLUs Tell.

2. JIBa pojia 3JIEKTPUYECKUX 3aPs/IOB U B3aUMOJICUCTBUE 3apSKEHHBIX TEJ.

3. Y CTpOUCTBO U AEUCTBUE IIEKTPOCKOIIA.

4, DJIeKTPOCTaTUUECKast UHIYKITHSI.

S5. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.

6. [TpoBOHUKY U TUDIIEKTPUKHU.

1. MoaenupoBaHue CUIOBBIX JIMHUM AIEKTPUYECKOTO TTOJIS.
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8. N cTouHrKY TOCTOSIHHOTO TOKA.

9. JlencTBuUs 3NEKTPUUECKOTO TOKA.

10. DnexkTpuYeCKUuid TOK B KUIAKOCTH.

11. T a3oBbIii pa3ps.

12. H3mepeHue CUIIbl TOKA aMIIEPMETPOM.

13. H3mepeHue 31eKTPUUECKOT0 HAMPSKEHUS BOJIBTMETPOM.

14.  PeoctaT u Mara3uH CONPOTHUBIICHUH.

15. BzaumopeiicTBHE MOCTOSHHBIX MArHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU Pa3eJICHHUs MOJIOCOB MarHUTa.

17. MoaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.  OmeIT Dpcrena.

19. MarauTHOE 1oJIe TOKa. IICKTPOMArHUT.

20.  [leficTBHE€ MarHWTHOTO TOJIS HA TIPOBOJHUK C TOKOM.

21. DnexTpoaBUTaTENb MOCTOSTHHOTO TOKA.

22. HUccnenoBaHue sSIBICHUS JIEKTPOMArHUTHOW UHTYKIIUU.

23.  Omnpitel dapajes.

24. 3aBHCHMOCTb HAMPABJICHUS WHAYKIIMOHHOTO TOKAa OT YCIOBHH €ro
BO3HUKHOBEHHUSI.

25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomol u onvimol

1. OneITel O HAOMIOACHHWIO DJJICKTPHU3AIMU TEJ WHAYKIHEH W TpHU
COTIPUKOCHOBCHHH.

2.  HccnenoBanue ACUCTBUS AJIEKTPUUECKOTO IO HA TPOBOAHUKUA H
JTUDJICKTPHKH.

3. COopka 1 mpoBepka pabOThI ATEKTPUIECKO IIETH MMOCTOSTHHOTO TOKA.

4,  VI3mepeHue u peryJupoBaHUE CHIIBI TOKA.

5.  HM3mepenue u peryaupoBaHHe HAMPSHKESHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, uoyuwe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimol, oemMoHcmpupylowue  3a8UCUMOCHb INEKMPUYEeCcK020

CONpOMuUBIEeHUsL NPOBOOHUKA OM €20 OJIUHbI, NIOWAOU HONEPEeYHO20 Ce4eHus U
Mamepuana.

8.  Ilposepxa npasuna cnoxcenus HAnNpaxiCeHuu Npu NOCIe008aAMeNbHOM
COeOUHEeHUU 08YX Pe3UCTOPO8.

9.  Ilposepxka npasuna 01s cuivl MoKAa Npu NAPALIEIbHOM COeOUHeHUU
Pe3UCMOPO8.

10. Omnpenenenrie pabOThI AAESKTPUUESCKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.

11. OmnpexaeneHue MOIIHOCTH O3JCKTPHYECKOTO TOKa, BBIACISICMON Ha
pe3ucTope.

12. HccnenoBaHre 3aBHCHMOCTH CHUIBI TOKA, WAYIIETO Yepe3 JaMIIOYKY, OT
HANPSKCHUS HA HEW.

13.  Onpeoenenue KII/[ nacpesamens.

14. HWccnenoBaHre MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MArHUTOB.
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15. W3yyeHue MAarHUTHOTO TOJiI IMOCTOSIHHBIX MarHUTOB NpU KX
00bEIMHEHUU U Pa3/ICICHUU.

16. HccnenoBanue neWCTBHS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl B3aHMOJICHCTBUS
KATYLIKU C TOKOM M MarHuTa OT CUJIbl TOKA M HAMPABJIEHUS TOKA B KATYIIIKE.

18. H3yuenue ACHCTBUS MAarHUTHOTO ITOJIS HA MPOBOJIHHK C TOKOM.

19.  Koucmpyuposanue u usyuenue pabomul 21eKmMpoosucamens.

20. Usmepenue KIIJI amekTpoiBUTaTeIbHOM YCTAHOBKH.

21. OnbIThl MO UCCIEAOBAHUIO SIBJICHUS AJEKTPOMATHUTHON WHAYKIUU:
WCCJIEIOBAHNE U3MEHCHUM 3HAYEHHS U HAIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pazgea 8. Mexanuveckue siBJIeHUA

Mexannueckoe naBuxkeHue. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JBHXKEHHS. PaBHOMEpHOE MNPAMOJIMHEUHOE
nBwxkeHue. Hepasnomepnoe npamonuneiinoe osudicenue. CpenHsis u MeHOBEHHAs
CKOPOCHb mena npu HepasHOMEPHOM OBUNCEHUU.

VYckopenue. PagHnoyckopennoe npamonunetnoe osudxcerHue. (CBOOOIHOE
naieHue. Onvimol I anunes.

Jluneunas u y2nosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

[lepBoiii 3axk0H Hprotona. Bropo#t 3akon Herotona. Tpernit 3akoH HproToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpeHus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHuUsi NOKos1, Opyaue udbl MpeHUsl.

Cuiia TsSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHUE CBOOOIHOTO
nanenus. euswcenue nianem eokpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue MaTepuallbHOW TOYKU. Abcoomuo meépooe meno. Pasnogecue
meép0o2o mena ¢ 3aKpeniéHHoll ocvio epawerus. MOMEHT CUullbl. [Jenmp mscecmu.

Nmnynec Tena. Msmenenue umnynvca. Mmnynvce cuivl. 3aKOH COXpaHEHUS
umnyibca. Peaktusnoe asmxenue (MC).

Mexanudeckass pabota ¥ MOIIHOCTh. Pabota cui TSXECTH, ynpyeocmiu,
mpenus. Ceazb snepeuu u pabomsi. lloTeHIIMANbHAS YHEPTUS TeJa, MOJHSATOTO HaJ
MOBEPXHOCTBIO 3eMIIU. [lomenyuanvhas snepeus cocamou npysxcurvl. Kunetnueckas
sHeprusi. Teopema o Kunemuueckou dSHepeuu. 3aKOH COXPAHEHUS MEXaHWYECKOM

SHEPIUHu.

Hemoncmpauuu

1. HaOnroneHnne MeXaHM4eCcKOTo JIBMYKEHUS TeJla OTHOCUTEJIBHO Pa3HbIX
TEJ OTCUETA.

2. CpaBHeHUe MyTel U TPACKTOPUM IBUKEHHUS OJTHOTO U TOTO K€ Tela
OTHOCHUTEJILHO Pa3HBIX TEJl OTCYETA.

3. N3mepeHne ckopoCcTH U YCKOPEHUSI MPSIMOJIMHEHHOTO JBUKEHHUS.

4. HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JBUKEHHSI.
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5.  HaGmronenue qBHKEHHS Teja MO OKPY>KHOCTH.

6.  HaOmromeHne MexaHWYECKHX SIBICHMH, HPOUCXOISAIIMUX B CHCTEME
orcuéra «Tenexka» nmpu e€ paBHOMEPHOM M YCKOPEHHOM JIB)KEHUU OTHOCHUTEIHHO
KaOuHeTa PU3UKU.

7. 3aBUCHMOCTh YCKOPEHHMsI T€a OT MacChl Tejla U JEHCTBYIOIIEH Ha HETO
CHJIBI.

8. HabiroieHue paBeHCTBa CHII IIPHU B3aUMOJEHCTBUM TEJ.

9. M3meHeHue Beca Telia Ipu YCKOPEHHOM JIBH>KECHHH.

10. Ilepenaua ummymnbca Npu B3aMMOJCHCTBUU TEll.

11. TIpeoOpazoBaHus SHEPTUU IPU B3aUMOJCHCTBUH TE.

12. CoxpaHeHue UMIyJbCca MPU HEYIPYTOM B3aUMOACHCTBUH.

13. CoxpaHeHue uMIysbca Ipu a0COIIOTHO YIPYTOM B3aUMOAECHCTBUU.

14. HaOnroneHue peakTUBHOTO ABUKEHUS.

15. CoxpaHeHHE MEXaHUYECKOI SHEPTruu Mpu CBOOOIHOM MaJCHUH.

16. CoxpaHeHHE MEXaHWYECKOM OHHEpPruM NpH JABMKEHUM Tella IOJ
JENCTBUEM IIPYKUHBI.

Jlabopamopnwie padbomoul u onvimol

1. Koncmpyuposanue mpaxma ons pazeona u oanvheuuieco pagHOMepHO20
OBUIICEHUS WLAPUKA UTTU TETIeHCKU.

2. Omnpenenenue cpeHEN CKOPOCTH CKOIBKEHHS OpyCcKa WIIH JABMKCHUS
[IapyKa Mo HaKJIOHHOM IIJIOCKOCTH.

3. Ornpenenenue yCKOpeHHs Teaa TPy PaBHOYCKOPEHHOM JIBHXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

4, UccnenoBanue 3aBUCUMOCTH IYyTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HayaJIbHON CKOPOCTH.

5. Ilposepra cunomesvl. eciu npu pasHOYCKOPEHHOM O8udceHuu 0Oe3

HAYANbHOU CKopocmu nymu OmMHOCAMCA  KAK pﬂd HEUEMHbIX Hucens, mo
coomeemcmeyrouue npomedsICymKu 6pemeru 00UHAKOBWI.

6.  HccrnenoBaHue 3aBUCUMOCTU CHJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.

7. Onpenenenne ko3 PUIieHTa TPEHUS CKOIBKECHUS.

8. Omnpenenenue KECTKOCTH MPY>KUHBI.

Q. Omnpenenenue paboThl CUIIbI TPEHUSI IPU PABHOMEPHOM JIBHXKEHUU Tella

10 TOPU30HTATBHON TTOBEPXHOCTH.

10. Ompenenenue pabOThl CUIBI YIOPYrOCTH TMPU  TMOABEME  Tpy3a
C UCTIOJIb30BAaHUEM HETIOJIBU>KHOTO U TIOJIBHIKHOTO OJIOKOB.

11. HM3ydeHue 3aKOHA COXPAHEHUS YHEPTUHU.

Pa3znen 9. Mexannueckue K0J1e0aHUSA M BOJTHBI

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJICOaHWIA: MEPUO,
4yacToTa, aMImIUTyAa. Mamemamuueckuii u npyxcunuviil masmuuxu. Ilpespawenue
9Hepauu npu Ko1edamenbHOM OBUINCEHUU.

3aryxaromue koynebanus. BeinyxxaeHnbie konebanus. Pesonanc.
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Mexanndeckue BoJHBL. CBOWCTBA MEXaHWYECKUX BOMH. [IpodonvHble u
nonepeunvle GOaHbL. JIUHA 80IHbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbL 8 meEpOom meine, ceticmudeckue eonnvl (MC).

3ByK. I pomkocmo 38yka u evicoma mona. Ompadicenue 38yka. Ungpazeyk u
VIbMPA36YK.

Jemoncmpayuu

1. Ha6nronenue konebanuii Tes moa ACHCTBUEM CHIIBI TSDKECTH W CHJIBI
YOPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. Hab6nronenue BoIHY ) ACHHBIX KOJIEOAHUN U pe30HAHCA.

4, PacnipocTpanenue npo10bHBIX U MOMEPEYHBIX BOJIH.

5. Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHI pEe30HAHC.

Jlabopamopnwie padbomoul u onvimol

1. Onpenenenve YacTOThl M TEpHOJa KoJeOaHUH MaTeMaTU4ecKOTo
MasTHHKA.

2. Onpenenenue 4acTOThl U MEPUOJAa KOJEOAHUN MPYKUHHOIO MAasiTHUKA
(2/1eKmpoHHan 0emMoncmpayus).

3. WccnenoBanue 3aBUCUMOCTH TIEpHUOja KOJIEOAHUN TOJBEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HATH.

4, WccnenoBanue 3aBUCHMOCTH  TepuoAa  KoJieOaHWN  MPY>KUHHOTO
MAasiITHHKA OT MacChl Tpy3a (371eKmpPOHHAA OEMOHCMPAUUA).

5. [TpoBepka HE3aBUCUMOCTH MEpHOJIa KojaebaHui rpy3a, NOABEIIEHHOTO K
HUTH, OT MacChl rpys3a.

6. OneITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh Iepuoja  KoseOaHui
MPYXUHHOTO MasiTHUKA OT MAcChl Ipy3a M )KECTKOCTH MPY>KUHBI.

7. N3mepenne  yckopeHuss  cBOOOAHOTO  TaJCHUS  (971eKMpOHHAA
demoncmpauus).

Pa3nen 10. DiiekTpoMarHuTHOE MOJI€ ¥ JIEKTPOMATHUTHbIE BOJTHBI

DONEeKTPOMArHUTHOE  ToJie.  ODJIEKTPOMAarHuTHble  BOJHBL.  Cgoticmea
aneKmpomMacHumublx 60aH. ILlxkana snekmpomacnumnolx 6oaH. Fcnonvzoeanue
INEKMPOMACHUMHBIX 0IH 015 COMOBOU CEA3U.

DnexkTpomMarHuTHas npupoaa ceera. CkKopocTh cBeTa. BoigHOBBIE CBOMCTBa

CBETA.

Hemoncmpauuu

1. CBoiicTBa AIEKTPOMArHUTHBIX BOJIH.

2. BonHoBEIE CBOIICTBaA CBETA.

Jlabopamopusie pabomut u onvimut*

1. N3ydeHune CBOMCTB AJEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOUIBLHOTO
TenedoHa.

Pa3zngea 11. CBeToBbI€e ABJICHUSA
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JlyueBas monenb cBeta. icTouHuku cBeTa. [Ipsamonunelinoe pacnpocmpanenue
ceema. 3ammenusi Connya u Jlynwer. OTpaxkeHue cBera. [lnockoe 3epkano. 3aKow
ompasicenusi ceema.

[Ipenomnenue cBera. 3aKOH TMpeNOMIEHUs cBeTa. [lonnoe 6HympeHee
ompadicenue ceema. Hcnoavzoganue NOAHO2O 6HYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8emo8ooax.

Jluaza. Xom mydedt B mjmH3E. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopyxocms u
0aIbHO30PKOCHIb.

Pasznoowcenue 6enoco ceema 6 cnexmp. Onvimer Hwromona. Crooscenue
CNEeKmMpanbHbIX YBEmo8.

Hemoncmpayuu
[IpssMonuHEHOE pacCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTuyeckuii CBETOBOJ.

Xon nyuei B coOuparoliiet JInH3e.

XoJ1 Iydel B pacCEeUBaroLIECH JIMH3E.

[Tonyuenne n300pakeHU ¢ TOMOIIBIO JTUH3.

[Ipunuun aeiicTBus ¢oToamnmapara, MUKPOCKONA U TEJIECKOIA.
0. Mopgens riaza.

11. PaznoxeHue O€1I0ro CBETa B CIICKTP.

12. Tlomydenue Oenoro cBeTa Mpy CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnwie padbomol u onvimaol

HOooo~NoOORWNE

1. HccnenoBanne 3aBUCUMOCTH yTriia OTPa)KEHUs CBETOBOTO Jiy4ya OT yrja
MaJICHUS.

2. N3yuenne XxapakTeprucTUK H300pakKeHUs TpeIMeTa B TIIIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yTila MPEJIOMIICHUS CBETOBOTO JIyda OT
yTila aJeHUs Ha TPAHUIIE «BO3IyX—CTEKIIO.

4, [TonyyeHnue n300paxeHuii ¢ MOMOIIBIO COOMPAOIIEH JTUH3HI.

5. Onpenenenue  (POKYyCHOTO  pacCTOSTHUS W ONTHUYECKOM  CHJIBI
cobuparonieit JUH3BI (21eKMPOHHAA 0EMOHCIPAYUSL).

6. OnpITel TIO PA3J0KEHHUIO OEJI0r0 CBeTa B CIEKTP (2/1eKmpoHHAsA
demoncmpauusi).

7. OnBITH O BOCTIPUSATHIO I[BETA MPEIMETOB MPU MX HAOIIOJEHUU UYepe3

[IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIC IBJICHUSA

Onvimsl Pezepgpopoa n mnaHeTapHas MoOJCHb atroMa. Mojenb aroma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmui.

PanunoaktuBHOCTE. Anbgha-, 6ema- u eamma-uznyuernus. CTpoeHHE aTOMHOTO
anpa. Hyxnownas moodenb amomHoz2o s0pa. HMzomonwi.  PaoduoaxkmusHvie
npespawenus. Ilepuoo norypacnaoa amomusix soep.
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SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsSJOBOTO M MAacCOBOTO YHCET.
Pearxyuu cunmesa u denenus sioep. Mcmounuxu suepeuu Connya u 36€30 (MC).

SnepHas »HepreTHKa. /[leucmeuss paouoOaKmMueHuIX U3MYYEHUL HA JiCUBbLe
opeanusmol (MC).

Hemoncmpayuu

1. CriexTpbl U3My4YEHHUS U TIOTJIOMIEHUS.

2. CrexTpbl pa3IMyYHbIX a30B.

3. CrnekTtp Bogopoa.

4, Ha6nronenue tpekoB B kamepe Busbcona.

5. Pabora cuérunka HOHU3UPYIOITUX U3TyYCHUH.

6. Peructpatius u3inydeHus IpUpOAHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwie pabomol u onvimaol

1.  HabnawooeHue CHIOWHBIX U TUHEUYAMBIX CNEKMPO8 U3TYUEHUS.

2. HccnenoBanne TpeKOB: U3MEPEHHE DHEPTUM YACTUIBI MO TOPMO3HOMY
nytu (1o gororpadusim) (Irekmponnas oemoncmpayus).

3. N3mepenue pagnoakTUBHOTO (DOHA (21eKMPOHHAA 0eMOHCMPayusL).

IHoBTOpPHUTEIBLHO-0000 1A NI MOAYJIb

[ToBTOpUTENHEHO-00001IAIOIINI MOTYJIb TIPEAHA3HAYEH JIJIl CUCTEMATU3allud U
000011IeHNs TIPEIMETHOTO COJIEPKAHUSA U OMBITA JEATCIIBHOCTH, MPUOOPETEHHOTO
MIPU U3YUYEHUH BCETO Kypca (PU3UKH.

[Ipy U3ydeHUH JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JESITEILHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCA JOCTIKEHHE MPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yJbTaTOB  00y4eHUs,  (GopMUpYyETCs
€CTECTBEHHO-HAy4YHasi I'PaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCJIEI0BaHUS
SBJICHUM TPUPOJIBl W TEXHUKHU, OBJAJCHUE YMEHUSMU OOBICHATH (Pu3ndeckue
SABJIEHUS, TPUMEHSA TMOJYYEHHbIE 3HAHUA, pellaTh 3aJadyd, B TOM YHCIE
KAUE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO AESATETBHOCTHBIN XapaKTep AAHHOIO pasjeia peain3yercs 3a
CYET TOr0, YTO yYAIIHECS BBIMOIHSIOT 33JJaHUsI, B KOTOPBIX UM MPEIJIaracTcs:

" Ha OCHOBE TIOJYYEHHBIX 3HAHHMM pacrno3HaBaTh M HAYYHO OOBSICHSTH
dusnuecKue sBICHUS B OKPY>KAIOIIEH MPUPOIE U MOBCETHEBHON KU3HH;

" JCIOJb30BaTh MO PYKOBOACTBOM IE€JArora Hay4Hble METO/IbI HCCIIEI0BaHUS
¢u3nuecKkux SBIEHUW, B TOM YHCJIE JJIS TPOBEPKH THUNOTE3 U TOJyYCHUS
TEOPETUYECKHUX BBIBOJIOB;

" OOBSCHATH C OMOPOM HA MUIAKTUYECKHM MaTepHasl Mocie OOCYXIACHUS C
MeJaroroM Hay4YHbIE OCHOBBI HaWOOJIee€ BAXXKHBIX JIOCTHIKECHUH COBPEMEHHBIX
TEXHOJIOTUH, HAMpuUMep, MPAKTUYECKOTO MCIOJIb30BAHUS PA3IMYHBIX HCTOYHHKOB
SHEPrUM Ha OCHOBE 3aKOHA NPEBpAIlleHUS W COXPAHEHUS BCEX H3BECTHBIX BUJIOB
SHEPIuHu.

Kaxnas w3 TeM JaHHOTO pas3fena BKIKOYACT AKCIEPUMEHTAIbHOE
UCCcleJoBaHue O00OOMIAOIIET0 XapaKTepa Ha YCMOTpPEHHE TMejarora M IpU €ro
noMmonu. Paznen 3aBepuiacTcss NPOBEACHUEM JTUATHOCTUYECKOM W OLEHOYHOU
paboThI 32 KypC OCHOBHOM IITKOJIBI.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHWA VYYEGBHOI'O IIPEAMETA
«OU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynbratel ocBoeHus: oOyuatommumucs ¢ 3[IP yuebHOro nmpenmera
«Dusuka» JOKHBI COBIIAATh ¢ pe3yiprataMu denepanbHol padoyeil mporpaMmbl
OCHOBHOT'O 00111ero 00pa3oBaHMUsI.

Haubomnee 3HaYuUMBbIMU SIBIISIOTCSA:

JIMYHOCTHBIE PE3YJbTATDI:

B pesynbTaTe nzydeHus: GU3uKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs y
oOyuarorierocst ¢ 3[IP 6yayt chopmupoBanbl CaeAyOMNUE JTUYHOCTHBIE PE3yIbTaThI
B YaCTH:

1) MaTpuOTHYECKOTO BOCITUTAHUS:

MPOSIBJICHUE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
bu3nUecKol HAyKU;

[IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(PUZUKOB;

2) TPaXXJTaHCKOTO M TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO-3HAYNMBIX H
ATUYECKUX TMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUMN
busuKy;

OCO3HAaHHE BAXHOCTU MOPAIBHO-ITUYECKUX TMPUHIIUIIOB B JIESITEIbHOCTH
YYEHOTI0;

3) 3CTETUYECKOTO BOCITUTAHHUS:

BOCIIPHUSTHE ICTETUYECKUX KayeCTB (PU3MUECKOW HAyKU: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1ICHHOCTH HAYYHOTO MO3HAHUS:

OCO3HAHHUE IIEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI PAa3BUTUSA TEXHOJIOTMM, BaXXHEWIIEW COCTaBIISIOLIEH
KYJbTYpHI;

pa3BUTHE HAy4yHOH JHO0O3HATEIBHOCTH, MHTEpECa K HCCIEeN0BATENbCKON
NeATEIIbHOCTH;

5) popmupoBaHUs KYyJIbTYPbl 3I0POBbS M 3MOIMOHAILHOTO OJIATOMOTYYHS:

OCO3HaHME IIEHHOCTH 0e30macHoro o0pasa >KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTHU MPaBUJI 0€3011aCHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C AJIEKTPUICCKUM U TETIOBBIM 000PYOBAaHUEM B JIOMAIITHUX YCIOBUSX;

c(hopMHUPOBAHHOCTh HaBbIKa pe(dIICKCUH, MPU3HAHUE CBOETO IMpaBa Ha OIIMOKY
Y TAKOTO K€ TIpaBa y APYroro 4eJoBeKa;

6) TpyI0BOIr0 BOCITUTAHUS:

7) aKTHBHOE y4acTHE B PCIICHUH MPAKTHUYCCKHUX 33]1ad (B paMKaX CEMbH,
o0pa3oBaTeNpbHON  OpraHU3allMM,  HACEJIEHHOr0  IMYHKTa, POJHOrO  Kpas)
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TEXHOJIOTMYECKON U COIMANIbHON HAIMPaBICHHOCTH, TPEOYIOIIUX B TOM 4YHCIE H
(u3nYeCKuX 3HAHUK;

MHTEpEeC K MPAKTUYECKOMY U3YUEHHUIO NMpo(deccuid, CBA3aHHbBIX C (PU3NKOMH;

8) 9KOJIOTHYECKOTO BOCITHTAHHS:

OpPHEHTAIMsl Ha TpUMEHeHHe (U3NYECKUX 3HAHWW Ui pelIeHus 3afad B
o0JacTu OKpYXKarolie cpenbl, MIaHUPOBAHUS MOCTYIKOB M OI[EHKH MX BO3MOXKHBIX
MOCIICACTBHM JIsl OKPY>KAIOIIEH CPeIbl;

OCO3HaHUE TJI00ANTBHOTO XapakTepa HKOJIOTMYECKUX MpoOJeM U MyTed HX
peleHus;

9) aganTanyy K U3MEHSFOIIMMCS YCIIOBHSM COIMATBHOW M TIPUPOTHON CpEIIbl:

NOTPeOHOCTh BO B3aWMOJICHCTBHM TPU BBITIOJHEHUU HCCIIEOBAHUN U
POEKTOB (PM3NYECKOIN HAMPABIEHHOCTH, OTKPHITOCTD OTBITY M 3HAHUSAM JIPYTHX;

NOBBIIIEHUE  YPOBHS CBOCM KOMIETEHTHOCTH 4epe3  IMPaKTHYECKYIO
TESITENIbHOCTD;

NOTPEOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHM, B TOM 4Hciie (GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SABJICHUSX;

OCO3HaHue Ae(PUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JacTu
busuKy;

IUTAHUPOBAHHUE CBOETO PA3BUTHSI B MPUOOPETEHNUN HOBBIX (PH3UYECKUX 3HAHUH;

CTpEMJICHHE aHATM3UPOBATH M BBISBISTH B3aUMOCBSI3H MPHUPOJBI, 00IIECTBA U
HYKOHOMUKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHU;

OLICHKA CBOMX JEWCTBUH C Yy4Y€TOM BIUSHUS Ha OKpPYKAIOIIyI0 Cpexdy,
BO3MO>KHBIX IJI00AJIBHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ognadenue ynugepcaibHbIMu y4eOHbIMU NOZHABAM ENbHLIMU OCHCMBUAMU:

1) 6a30BbIC JIOTUYECKUE JCHCTBUS:

BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHbBIC TPU3HAKH OOHEKTOB (SIBJICHUM);

yCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIIMHA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B pacCMaTpuUBaeMbIX (haKTax,
JTAHHBIX ¥ HAOJIOJICHUSIX, OTHOCSAIIUXCS K (DU3UICCKUM SBIICHUSIM;

BBISIBIIAITH TTPUYMHHO-CJIC/ICTBEHHBIC CBA3U TMPU U3YYCHUH (PU3MUECKHX
SBJICHUM W TPOIECCOB, MPOBOJUTH BBIBOJBI C HCIOJIb30BAaHUEM JIETYKTUBHBIX U
WHAYKTUBHBIX YMO3AKJIFOUCHHH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3IX (DU3UUYECKUX
BEJIUYHH, IPU HEOOXOIUMOCTH TI0]T PYKOBOJICTBOM YUUTEJIS;

BBIOMpATh Ccroco0 pemieHus y4yeOHOW (u3myeckoll 3amaun  (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIIeHUs, BHIOOp HamOoJliee TMOAXOISIMIET0 € y4ETOM
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPUEB) TIO]T PYKOBOJCTBOM YUHUTEIIS.

2) 0a30BbIC UCCIICIOBATEIBCKUE ICHCTBHUS:

UCTIONIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUS;
MPOBOJIUTH TO IUIAHY OMBIT, HECIOXKHBIA (DU3UYECKUN IKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIeIOBaHUE (U3UUYECKOTO SIBJICHUS, TPU HEOOXOJUMOCTH MO

PYKOBOJICTBOM yUHUTEIS;
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dbopmyaupoBaTh OO0OOIIEHUS W BBIBOJALI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOIIOCHUS, OTIBITa, UCCIICIOBAHUS C OTIOPOU HA TIJIaH/aJITOPHUTM.

3) pabota ¢ HHpOpPMaIHECH:

MPUMEHATh PAa3JIMYHbIC METOIbI, HHCTPYMEHTHI M 3alpOChl IIPH ITOMCKE U
otOope nH(MOpPMALUK WM JAHHBIX C YYETOM MPEANOKEHHOW Yy4eOHOH (Qu3nveckoi
3a/1auu, MPU HEOOXOAMMOCTH IO PYKOBOACTBOM YUUTEIS;

aHAIM3UPOBaTh, CHCTEMATU3UPOBATh MHHOPMAITHIO PA3IMIHBIX BUIOB U (HOPM
IIPE/ICTaBIICHNUS,

CaMOCTOSTCJIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (GOpMy  IMpEACTaBICHHUS
uHOpPMAIlMM W WLUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIOXHBIMH CXCMaMH,
JuarpaMMaMHM, HHOH rpaduKoi U UX KOMOMHAIMSIMH, 110]T PYKOBOJICTBOM YUHUTEJIS.

Osnaoenue YHUBEPCAIbHBIMU yueoHbIMU KOMMYHUKAMUBHBIMU
delicmeuamu:

1) oGenue:

B XOJIe 00CYXJIeHHsI y4eOHOro MaTepuaia, pe3yibTaToB JabOpaTOPHBIX padboT
U TIPOEKTOB 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYK/1aeéMOW TEMbI M BBICKA3bIBAThH
U7eH, HalleJICHHbIE Ha pEIICHHE 3aJaydl U TOJJEpKaHHE OJaroKelnaTeaIbHOCTH
OOIIICHUS,

COTIOCTAaBIISATh CBOU CYXKJICHHSI C CYXICHUSMU IPYTHUX YYaCTHUKOB TUAJOTra,
0oOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UIIUH;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJUYHO TIPENCTaBIATH PE3yJbTaThl BBITTOJIHEHHOTO (HU3HYECKOTO OTIBITA
(3KCTIepUMEHTa, UCCIISOBAHUS, TIPOEKTA).

2) COBMECTHAs ACSITEIbHOCTD (COTPYAHHYECTBO):

MOHMUMATh W WCIOJIb30BaTh MPEMMYIIECTBA KOMAHIHONW W WHAWBUIYaJTbHON
paboThI MPU PEIICHUH KOHKPETHOM (PU3NYecKoi TpoOIeMbl;

MPUHUMATH 1€ COBMECTHOM JIEATENIbHOCTH, OPTaHU30BBIBATH JCHCTBUSA 110 €€
JOCTIKEHUIO: PaCIpeiesiTh POJId, 0OCYKIATh MPOIECCHl U Pe3yIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHHUS HECKOJIBKUX YEIOBEK;

BBITIOJIHATh CBOIO YacTh pabOThHI, JIOCTUTasi Ka4eCTBEHHOTO pe3yibTaTa Io
CBOEMY HAIlPaBJICHUI0O M KOOPAMHHUPYS CBOU JACUCTBUS C JAPYTHMH WICHAMH
KOMaH/Ibl;

OIICHMBATh KadyeCTBO CBOETO BKJIaJa B OOMMA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSTENbHO CHOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Osniadenue yHUGEPCATbHBIMU YUEOHBIMU PE2YIAMUBHBIMU OCUCH BUAMU:

1) camoopraHH3aIus:

BBISIBIIATH TPOOJIEMBI B KU3HCHHBIX M YUEOHBIX CHTYaIUSAX, TPEOYIOMUX IS
penieHnus GU3NIECKUX 3HAHU;

OpPUEHTHUPOBAThCA B PA3JMYHBIX  MOJAXOJaX  MPUHATHS  PEIICHUI
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHITHE PEIICHUN TPYITION );

COCTaBJISITh AITOPUTM peIIeHUs (PU3NMUECKON 3a7a9i WU TUIaHA UCCIIEOBAHUS
C y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, TI0JT PyKOBOJICTBOM
YUHUTEIIA.

2) CaMOKOHTPOJIb:
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JaBaTh OIGHKY CHTyalliM W TpeyiaraTh IUlaH e€ W3MEHEHUs, IIpH
HEO0OXOIMMOCTH TI0]T PYKOBOJICTBOM YUHUTEIIS;

OOBSICHAT, ~ TPUYMHBI  JOCTH)KCHUS  (HEJAOCTIDKEHHs)  pPe3yJIbTaToOB
JCSATCIILHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY,

OLICHMBATh COOTBETCTBUE PE3YJIbTATA ICJIA M YCIOBHSIM.

3) SMOIMOHAIbHBIN WHTEJUICKT:

CTaBHUTh ce0sl HA MECTO JPYroro yejoBeKa B XOJE CIOpa MM AMCKYCCHHM Ha
HAy4YHYIO TeMY, [IOHUMaTh MOTHUBBI, HAMEPECHHS U JIOTHKY JAPYTOTO.

4) nmpuHSITHE Ce0s U JPYTHX:

NpU3HABaTh CBOE MPABO Ha OIMMOKY MPH PEHICHUU (DU3MYCCKUX 3a]la4 WM B
YTBEP)KJICHHUSIX HAa HAYYHBIC TEMBI M TAKOE YK€ MPaBO APYTroro.

HPEIMETHBIE PE3YJIBTATBI

TpeGoBanus K npeIMeTHBIM pe3yJIbTATAM OCBOEHHMS Y4eOHOIro mpeaMera
«@Pusukay, pacnpeaeaeHHble 10 rogaM 00yYeHust

Pe3synbratel mo romam (opMynHMpyrOTCs MO NPUHIUIY J0OaBICHHUS HOBBIX
pe3ynbTaToB OT roja K ToAy (pe3ynbTaThl OYEPEJHOTO TIoja IO YMOJTYAHHUIO
BKJIFOYAIOT PE3YyJIbTAThl NPEIbITYIIUX JIET).

7 KJIIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM  YPOBHE JIOKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCST YMEHUI:

— OpHUEHTUPOBATHCS B MOHATUAX U ONEPUPOBATH MMH Ha 0a30BOM YpPOBHE:
bu3nueckue M XUMHUYECKUE SBJICHUS;, HAOIIOJCHHE, SKCIEPUMEHT, MO/IEb,
TUNO0TE3a; €IUHUIBI (U3MUYECKUX BEJIMYMH; aTOM, MOJIEKYJa, arperaTHbie
COCTOSIHUS BellecTBa (TBEpPIOE, JKUIKOE, Ta3000pa3HOE); MEXaHUUECKOE
NBIKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEWHOE), TPACKTOpPHUS,
paBHONEWCTBYyIOmAs  cwi,  Aedopmanus  (ympyras,  IUIaCTHYECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbl, C OMNOPONM Ha JUIAKTUYECKUI
Marepuan

— paznmuuath aBieHHUS (AU@PQy3usa; TEMIOBOE IBUKEHUE YaCTHUI] BEILECTBA;
PaBHOMEPHOE  JIBHXKCHUE; HEPAaBHOMEpPHOE  JBUKEHHE; WHEpLHS;
B3aUMOJCHCTBUE TEN; pagHogecue mEEPObIX Mmel C 3AKPenjiéHHOU O0Cbio
epawenusi; Tiepeaadya JaBJICHHUS TBEPABIMH TEJAMH, XKUIKOCTSIMU M Tra3aMu;
aTMocepHOE JaBJCHHUE; TIUIABAaHUE TEJ; MPEBPAIICHUS MEXaHUYECKOMN
SHEPruM) MO ONMUCAHUI0 WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3WYECKOE SIBJICHUE, MOCEe MPeaBapUTEIbHOTO
00CYXKJIEHHUSI C Te1arorom;

— Ppacmo3HaBaTh MPOSIBICHUE U3YUYCHHBIX (DU3UUECKUX SIBIICHUU B OKPYKAIOIIEM
MHUpPE, B TOM 4HuCie (HU3UIECKUE SIBJICHHUS B MPUPOJE: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMM B JKMBOM M HEXWBOU INPUPOJEC; ACUCTBHE CHUIIbI
TPEHUSI B MPHUPOJIC M TEXHUKE; BIMSHUE aTMOC(HEPHOTO JABJIICHUS HA KUBOM
OpraHu3M; IUIAaBaHWE PbIO; phIYard B TEJ€ UYEJIOBEKA; MPU ITOM IMEPEBOIUTH
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MPaKTUYECKYl0  3a7adyy B yueOHYI0,  BBIACIATH  CYIIECTBEHHBIC
CBOMCTBa/MPU3HAKHN (PU3NYECKUX SBICHUI C MOMOIIBIO NIE1arora;

ONMKCHIBATh M3YyYEHHBIE CBOMCTBA Tel U (DU3MYECKUE SIBJICHUS, HUCIOJIb3YS
¢usnyeckue BeMUYMHBI (Macca, 00BEM, ITUIOTHOCTh BEIIECTBA, BPEMs, IyTh,
CKOpPOCTbh, CPENIHSASA CKOPOCTh, CHUJIa YIPYTOCTH, CHJa TSHXKECTH, BEC Tela, Cuja
TpeHusl, AaBjieHue (TBEPAOrO Tena, KUIKOCTH, Ta3a), BHITAIKUBAIONIAS CUJIA,
MexaHu4yeckas paboTa, MOIIHOCTb, MJIEUO CHIIbI, MOMEHT CHJIbI, KO (UIIUEHT
MOJIE3HOTO JACHCTBUS MEXaHM3MOB, KHHETHUYECKas U MOTECHLUATbHASI SHEPTUSA)
C OIOpOMl Ha cXeMmy; NpH ONHCAHUM pPACKPbIBaTh (DU3HUECKUNA CMBICIT
UCIOJIb3yEeMbIX BEJIMYMH, UX 0003HAUYCHUS U €IUHUIIBI (PU3NYECKUX BEITUYMH,
Haxooums opmynvl, ces3vl8arOUiue OAHHYI0 GUIULECKYI0 8eIUUUHY C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAPUKU  U3VUEHHBIX 3ABUCUMOCTE  (DUUYECKUX
geuyuH C OTIOPOM Ha TUAAKTUYECKUN MaTepual;

XapaKTepU30BaTh CBOMCTBA Tell, GU3NUYECKUE SBJICHUS U MPOLIECCHI, UCIIONb3YS
MpaBWIa CIOXKEHUs CUII (BJIOJb OJHOU MpsAMOM), 3axon I'yka, 3axon Ilackans,
3axon Apxumeoda, npasuno paeHnogecus pviuaza (010Ka), «30710moe npasguio»
MeXaumuku, 3aKOH COXpPaHEHHMs MEXaHWYEeCKOW SHEPruu; MpH STOM J[aBaTh
CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHA WM 3aNUCHIBANL €20 MAmeMamuyeckoe
8bIpAdCEHUE NOO PYKOBOOCMBOM Nedazoza ¢ 00CyicoeHuem niana pabomol,
OOBACHATH (PU3MUECKUE SIBICHUS, TPOLIECCHI U CBOMICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYallUi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: Py MOMOIIIH
nejarora BbISBJISTh MPUYUHHO-CIIEJACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3
1—2 noruyeckux maroB ¢ omopou Ha 1—2 W3yYEHHBIX CBOMCTBA (PU3UUECKUX
SBIICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PAcYETHBIE 3aJayd B lIEWCTBHE C OMOpPOM Ha AITOPHUTM,
MpeBapUTEIbHO Pa300pPaHHBIN COBMECTHO C MEAAroroM, UCTIONb3Ys 3aKOHBI U
(dopMyITbl, CBSI3BIBarOIINE (PU3HMUECKHUE BETMUUHBI: HA OCHOBE aHAIHM3a YCIOBHS
3aJlau 3aMKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUYECKUE BETUYHHBI B
dbopMynbl U MPOBOAUTH PACUYEThl, HAXOJIUTHb CIPABOYHBIC JIAHHBIE,
HEOOXOMUMBIE JIJISl PEIICHUsI 33]1ad, OIICHUBATh PEATMCTHYHOCTh MOJYYECHHOM
(br3UYECKON BEIMUMHBIL;

pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEIIUTH MPU MOMOIIH (HU3UIECKUX
METOJIOB TIOCJIE MPEIBAPUTEIILHOTO OOCYXACHHUS C TIeIaroroM; MpH MOMOIIU
nejarora B ONMMCAHWU UCCIIEIOBAHUS BBICISATH MPOBEPSIEMOE TIPEIION0KEHNE
(rumote3y), € ONOPOM Ha JUIAKTUYECKHM MaTepual pa3inyaTh H
MHTEPIPETUPOBATH TMOJYYCHHBIN pPEe3yNbTaT, HAXOAUTh MOCIE OOCYXIACHHS C
MIeIarOrOM OIMOKY B XOJI€ OTIBITA, JIENaTh BEIBOJIBI IO €T0 PE3YNIbTaTaM;

yMETh HAaXOJUTh C HMCIOJIb30BaHHEM IU(PPOBBIX 00pa30BATEIbHBIX PECYpPCOB
OTIBITHI TI0 HAOMIOJCHUIO (PU3UUECKUX SBJICHUN WM (PU3MUECKUX CBOMCTB TEIl:
(GopMynupOBaTh MPOBEPSEMbIE  MPEANOJIOKEHUS, COOUpaTh YCTAHOBKY
U3 TMPEIVIOKEHHOTO 000pYJOBaHMSI C OMOPOM HAa CXEMy, 3alUCBhIBaTh XOJ
ombITa U (OPMYITHPOBATH BHIBOJIBI O] PYKOBOJCTBOM II€/Iarora;

BBITIOJTHATH TPSIMBIE M3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bhEMa,
CHJIBI 1 TEMIIEPATYPhI C UCIIOIH30BAaHHUEM aHAJIOTOBBIX U MU(PPOBBIX TPHOOPOB
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C OTOPOM Ha aNrOPUTM; 3aMHUCHIBATh MMOKAa3aHUs MPUOOPOB C YUETOM 3aJaHHOM
a0COTIOTHON OTPEITHOCTH U3MEPEHHUI;

IPOBOJUTH COBMECTHO C II€aroroM HCCIEAOBAHUE 3aBUCUMOCTU OJHOM
(¢u3nYecKol BETUYMHBI OT JIPYTOW C HCIIOJNB30BAHUEM MPSIMBIX H3MEpPEHUMN
(3aBHCHMOCTH IIyTH PAaBHOMEPHO ABMKYIIErOCsS TeJa OT BPEMEHH JBHKECHHUS
TENA; CUTbl MPeHUsi CKONbICEHUs Om eeca mend, kKawecmea o00Opabomxu
nogepxHocmeun men U HE3ABUCUMOCMU CUTbl  MPEHUs Oom niowaou
CONPUKOCHOGEHUsL M, CUlbl YNpyeocmu Om  YOJIUHEHUS  NPYHCUHDL,
gulmanKuearowel Cuibl om 00beMA NOSPYICEHHOU Hacmu meia U Om
NIOMHOCMU  JCUOKOCU, €€ He3a8UCUMOCMU OMm NJIOMHOCMU mead, Om
2nybOunbl, Ha KOMOPYIO NOZPYIHCEHO MeNo, YCA08UU NIABAHUS Mmel, YCI06UU
pasnogecusi pviuaca u 010K08); TIOJ PYKOBOJCTBOM I€Jarora y4yacTBOBaTh B
IUIAHUPOBAHUU y4€OHOrO HCCIEIOBaHMs, COOUpaTh YCTAHOBKY U BBINOJIHSTH
U3MEpEHMs], CcIeays NpeUIoKEHHOMY IUIaHy, (UKCHUpOBaTh pe3yJIbTaThl
HOJyYEHHOW 3aBHUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJEC MPEAJIOKEHHBIX
TaOJIHIl U TPaUKOB, A€JIaTh BHIBOABI IO PE3yIbTaTaM UCCIEI0BAHMUS;
MPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3NYECKHX BEJIMYUMH  (IJIOTHOCTh
BEILIECTBA XKUJAKOCTU M TBEPJOrO TeJa; CUjla TPEHUS CKOJBXKEHUS; JAaBJICHHUE
BO3/lyXa; BBITAJIKMBAIOIIAs CUJIA, IEUCTBYIONIAsA HA MOTPYKEHHOE B KUIAKOCTh
TENO; KOA(PQOUIUEHT MOJE3HOro JEHUCTBUS MNPOCTBIX MEXAHU3MOB), CIEAYS
OPEMJIOKEHHON ~ MHCTPYKUMH; TPHU  BBINOJHEHUU  WU3MEPEHHH  MOJ
PYKOBOJACTBOM I€Jarora coOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY H
BBIYKCIIATH 3HAUEHHE HCKOMOW BEJINYMHBI,

co0nroaTh MpaBWila TEXHUKH O€30IacHOCTU Ipu padboTe ¢ JabopaTopHBIM
000pyI0BaHUEM TOCIIE TPEABAPUTEILHOTO 00CYKACHUS C I1€1arorom;
COMOCTAaBJIATh MPUHIUIBI JEHCTBUS MNPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETP, TMHAMOMETp, COOOIIAIOIINECS COCYyAbl, OapoMeTp, pblyar,
MOABW)XHBIA M HEMOABUXHBIM OJIOK, HAKJIOHHAs IUIOCKOCTh C OMNOpOM Ha
IUTAKTUYECKUN MaTepua;

XapaKTepHU30BaTh MPUHIUIBI TEUCTBUS U3yUYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB MOCIE MPEABAPUTENBHOIO OOCYKIEHUS C NEAaroroM ¢ onopoi Ha
UX onucaHus (B TOM 4YHCIE: MOJIIMIHUKHA, YCTPOMCTBO BOAOIPOBOAA,
TMAPABINYECKAA TIPECC, MaHOMETpP, BBICOTOMEpP, IOPIIHEBOM  HACOC,
apeoMeTp), UCHOJb3ysl 3HAaHHUA O CBOHCTBaX (U3MYECKUX SBJICHUNH U
HeoOxoauMbIe (PU3UYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI / HaXOAUTh MHPOPMAIMIO O MpUMepax MPaKTHUECKOTro
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHUH B TMOBCEAHEBHOM KU3HH  JUIs
oOecrieueHus 0€30MaCHOCTU MPU OOpaIICHUH C MPUOOPaMU U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHUS 3JI0POBbSI U COOJIIOJEHUS] HOPM 3KOJOTHMUYECKOIrO
IOBEJICHUS B OKPYKAIOIIEU CPELIE;

OCYUIECTBJISATH C MOMOIIBIO TIeAarora 0TOOpP UCTOYHUKOB MH(GOPMALIMK B CETU
NHTepHET B COOTBETCTBMHM C 3aJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCSA 3HAHUW U MYTEM CPABHEHUS PA3JIMYHBIX UCTOYHUKOB BBIACIATH
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uH(pOpMaLIMI0, KOTOpas SABJIAETCA NPOTHBOPEYMBONM MM MOXKET OBITh
HEJIOCTOBEPHOM;

— WCIIOJIB30BAaTh IPU BBHIIOJHEHUM YYEOHBIX 33JaHM HAYYHO-TIOMYJIPHYIO
auTepaTypy (U3MUECKOrO COJAEp)KaHUs, CIPAaBOYHbIE MaTEpHUalbl, PECypCHI
cetu  MuTepHer; BiageTh  NpuUéMaMH  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

— Cco3JaBaTh MOJ] PYKOBOJCTBOM Iefarora ¢ oOOCYXIEHHEM IUIaHa pPabOThI
KpaTKue NUCbMEHHBIE M YCTHBIE COOOIIEHHMS HAa OCHOBE 2—3 HCTOYHUKOB
uHpopManuu (U3NYECKOTO COJIEp)KaHUs, B TOM YHCIE MyOJIMYHO JenaTh
KpaTKue COOOIIEHUS O pe3yjbTaTax IMPOEKTOB WIM yYEOHBIX HUCCIIEI0BaHUM;
IpU 3TOM I'PaMOTHO HMCIOJB30BaTh M3YyUYEHHBIM MOHATHIHBIN amnmapaT Kypca
(U3MKH, COMPOBOXKAATH BBHICTYIIJICHUE ITPE3ECHTAIUEN;

— IIpU BBIIIOJIHEHUU YYEOHBIX IMPOEKTOB U MCCIEAOBAHUN IOJ PYKOBOJCTBOM
mejarora pacmpenesisiTh OO0s3aHHOCTM B TPYNIE B COOTBETCTBUU C
MOCTAaBICHHBIMUA 33/1a4aMH, CJIEIUTh 3a BBIMOJHEHWEM IUIaHA JCHCTBHIA,
aJIeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaJ B JACATEILHOCTb TPYIIIbI;
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBUE, YyYUTHIBasi MHEHHE
OKpY>KaIOIIHX.

8 KJIACC
[IpeameTHble  pe3yapTaThl Ha 0a30BOM  YPOBHE JOJDKHBI  OTpa)kaTh
c(hOPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUI:

— OpPHUEHTUPOBATHCA B MOHATUAX U OIEPUPOBATH UMU HAa 0a30BOM ypOBHE: Macca
U pasMepbl MOJIEKYJ, TEIUIOBOE IBHKEHHME aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHHMS BEIIECTBA, KPUCTAUIMUECKUE U amMOp(HBIE Tela, HACBILIEHHBIA U
HEHACBIIIEHHBIA Tap, BJAXHOCTh BO3AYyXa; TEMIIEpaTypa, BHYTPEHHS
DHEprus, TEIUIOBOW JBUTATENb; DJIEMEHTApPHBIM JJIEKTPUYECKUM  3apsf,
JNEKTPUYECKOE  TIOJIE, TNPOBOJHMKA W JUIEKTPUKH,  TOCTOSIHHBIN
ANEKTPUYECKUN TOK, MATHUTHOE TOJIE;

— pa3nuyaTh SIBJICHUSA IIOCJE MPEABAPUTENIBHOIO OOCYXKIEHUs C MeAaroroMm
(TemyioBoe  pacIIMpeHHe/cKaTue, TeIulonepenaya, TEeIIOBOe paBHOBECHE,
CMa4yMBaHUE, KaNWUIAPHBIE SIBJICHUS, UCHAPEHHUE, KOHACHCALMs, IUIABJICHHUE,
KpUCTaJUIU3alHs (oTBEpIEBaHUE), KUIICHHUE, Temionepeaaya
(TEerIONpPOBOJHOCTh, ~ KOHBEKLMS,  W3JIYYEHME);  DJIEKTpHU3auus  Tell,
B3aUMOJICCTBUE 3apsJ0B, JCUCTBUS DJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOAECHCTBUE MArHUTOB, JIEMCTBUE MArHUTHOIO  MOJIA
Ha TMPOBOJHHUK C TOKOM, AJIEKTPOMArHUTHAs MHAYKLHS) MO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUMX JAaHHOE
(du3nuecKoe SABICHUE;

— pacro3HaBaTh C TOMOIIBIO TEJarora MPOSIBICHUE H3YYEHHBIX (U3UUECKUX
SBJICHUHN B OKPYXalOIIeM MHUpE, B TOM Yncie PU3NYECKUE SBICHUS B IPUPOIE:
MTOBEPXHOCTHOE HATSHKEHUE W KallWJUIIPHBIE SIBJIEHUS B IPUPOJIE, KPUCTAILIBI B
npupoe, uznyuenue CoiHIla, 3aMep3aHie BOJI0EMOB, MOPCKUE OpHU3HI,

25



o0pa3oBaHHWE pOCHI, TyMaHa, WHEs, CHEra; OJJICKTPUUYECKHE SIBIICHUS B
aTMocdepe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB; MArHUTHOE IOje 3eMJH,
Ipeid MOTOCOB, pOJdb MATHUTHOTO TOJIA JUIsl KU3HU Ha 3emiie, MOJISIpHOE
CUSIHUE; MPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 33/1auy B YUEOHYIO, BBIIEISATH
CYILIECTBEHHBIC CBOMCTBA/TIPU3HAKU (DU3UUECKUX SIBICHU;

OMHCHIBATh TIOJI PYKOBOACTBOM IIefarora ¢ OOCYXIEHHEM IUIaHa pPadOThI
U3Y4YCHHBIC CBOWMCTBA Tl U (PU3UYECKHE SIBJICHUS, UCHOJIb3YysS (U3HUECKUE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSIS OHEPrus, KOJUYECTBO TEILJIOTHI,
yAelbHasl TEMIOEMKOCTh BEILIECTBA, YAECIbHAs TEILIOTA IUIABJICHUS, YIEIbHAs
TEIJIoTa MNapooOpa3oBaHMs, yJAelbHAas  TEIJIOTa CropaHus  TOIUIMBA,
KO3 QUIIMEHT TOJe3HOro JIeWCTBUSI TEIUIOBOM MAIllMHBI, OTHOCHUTEJIbHAS
BJIQXKHOCTh BO3/1yXa, DJICKTPUYECKHM 3apsl, CHJIA TOKA, JJIEKTPUUYECKOE
HanpssKeHWE, COMPOTHUBJIEHUE TPOBOJHUKA, YIEJIBHOE COMPOTUBICHUE
BEIlIECTBA, paboOTa W MOIIHOCTh DJJICKTPUYECKOTO TOKa); MPU OIMHUCAHUHU
MPaBWIbHO TPAaKTOBaTh C IMOMOIIBIO Tmefarora (QU3WYECKUHd  CMBICT
HCIIOJB3YEeMbIX BEJIIMYMH, O0O3HAYEHUS U €IUHUIBI (PU3NUECKUX BEIUYMH,
HaxoAUTh (OPMYJIbI, CBS3bIBAIOIIME AaHHYIO (U3UYECKYIO BEJIMYUHY C
IPYTMMH  BEJIMYMHAMHU, CTPOUTh Tpapuku H3YyUYEHHBIX 3aBUCUMOCTEH
(bu3HUeCKUX BEINYHH;

OTpEeNEeNATh MOCe MPEIBAPUTEIHLHOTO OOCYXKJEHHUS C TMEeAaroroM CBOMCTBa
Ten, (U3UYECKUE SBJICHHUS U TPOIECChl, MCIOIb3Ys OCHOBHBIC IOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM  TEOpUU  CTPOECHUS  BEIIECTBA, IPUHIIUI
CyHepHo3ulIUK MoJiel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsiia,
3akoH Oma [ y4yacTka Uenu, 3akoH /[[coyisa—/lenya, 3aKOH COXpaHEHUS
SHEPruM; MNpPU ATOM HAXOJUTHb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BBIpAXKEHUE C ONopoll Ha HUdpoBbIE 00pa3oBaTEIbHbBIC
pecypcl;

COOTHOCHUTH IOJ] KOHTPOJIEM Tefarora (u3N4ecKue Mpoiecchl U CBOMCTBA Te,
B TOM 4YHCI€ WU B KOHTEKCTE CHUTyallMil NPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, IpH MOMOIIM MeJarora BeISIBISATh TPUUMHHO-CIEACTBEHHbBIE CBSI3H,
CTpOUTH OOBsICHEHUE U3 1—2 JTOTMYECKHUX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX
CBOMCTBA (PU3UYECKUX SBICHHUM, PU3NUECKUX 3aKOHOB WJTM 3aKOHOMEPHOCTEH;
pelaTh TUIOBBIE PACUETHBIE 3aaul B |—2 NEWCTBUSL C OMOPOW HA aJrOPUTM,
IpeIBapUTEIHLHO Pa300paHHBIN COBMECTHO C TIEAAroroM, UCTOJb3ys 3aKOHbBI U
dbopmMyIbl, CBSI3BIBatONME (PU3UUYECKHE BETUYMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/1a4d 3alUChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK JAHHBIX IS
pemieHusl 3aJadd, BBHIOMpATh 3aKOHBI M (HOPMYIBI, HEOOXOIUMBbIE sl €€
pelIeHus, TPOBOAUTH PACUYETHl W CpPABHUBATh MOJYYEHHOE 3HAYEHUE
(bu3uYECKON BEJIMUUHBI C U3BECTHBIMU JIaHHBIMU;

UMETh MPEJCTABICHUE O MPoOeMax, KOTOPble MOKHO PEIIUTh MPH MOMOIIU
(bU3UYECKUX METOJOB TOCJIE MPEIBAPUTEIBHOTO OOCYXKACHUS C TEeAarorom;
UCTIONb3YS OTIMCaHUE HCCIIeIOBaHUSI, BBIJIEIISATh MpOBEPsIEMOE
MPEANOJNIOKEHHE,  OIEHMBATh  MPABWIBHOCTh  MOpSAAKA  MPOBEICHUS
HCCIIEIOBAHMS, 1€J1aTh BHIBOJIBL;
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YMETh HAaXOJUTh C HCMIOJb30BAaHHUEM LHU(PPOBBIX 00pPa30BATEIbHBIX PECYPCOB
OTIBITHI IO HAOMIONEHUIO (PU3MUECKUX SIBJICHUM WM (PU3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SIBIEHUS, 3aBHCHMOCTb JABJIEHMsI BO3JyXa OT €ro o0béma,
TEMIIEPATypPbl; CKOPOCTH IIPOLIECCa OCTHIBAHUS/HArPEBAHUS IPU U3ITYYEHUH OT
[[BETA M3JTy4arOIIEH/TIOTIOMAOIEH TOBEPXHOCTH; CKOPOCTh MCHAPEHUS BOAbBI
OT TEMIIEPATyphl KUAKOCTH U IUIOIIAAN €€ MOBEPXHOCTH; ICKTPU3ALUS TEI U
B3aUMOJICHCTBUE BJIEKTPUUYECKUX 3apsIOB; B3aUMOJACHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJHW3alMsd MAarHUTHBIX TII0J€ TMOCTOSHHBIX  MAarHUTOB;
NEUCTBAA MArHUTHOTO TIOJII Ha IMPOBOJHUK C TOKOM, CBOMCTBa
ANEKTPOMArHUTa,  CBOWCTBA  AJIEKTPOJABUraTeNsl  MOCTOSIHHOTO  TOKA):
(GopMynupOBaTh TMPOBEpPSAEMbIC MPEANOIOKEHHUs, COOUpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000pYIOBaHUS C OMIOPON Ha CXEMY; OMMCHIBATh XOJI OIbITa U
(GopMyTHUpOBATH BBHIBOIBI MO PYKOBOJICTBOM I€arora;

UMETh INPEACTABICHHUS O M3MEPEHUU TEMIIEpaTypbl, OTHOCHUTEIBHOU
BJIQXKHOCTH BO3/yXa, CUJIbI TOKA, HANPSKEHUSI C UCIIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpOB W JATYUKOB (U3UYECKUX BEJIMYMH; IPU MOMOUIM Ieaarora
CpaBHMBAaTh pE3yJIbTaThl H3MEPEHUH C Yy4€TOM 3aJaHHOM aOCONIOTHOM
MOTPEITHOCTH;

MPOBOJIUTH COBMECTHO C TME€JAroroM MCCJIEI0BAHUE 3aBUCUMOCTH OJIHOM
(U3HUECKO BEJIIMYUHBI OT JIPYroil C HCIOJIb30BAHUEM IMPSMBIX HW3MEPEHHM
(3aBHCHUMOCTb CONPOTHUBIIEHUS MPOBOJHHUKA OT €ro JUIMHBL, IUIOLIAAH
IIOTIEPEYHOr0 CEYEHMSI U YAEJIBHOTO COIPOTHBIICHUS BELIECTBA IIPOBOJHUKA;
CWJIBI TOKA, WAYLIETO 4Yepe3 NPOBOAHHUK, OT HAIPSDKEHUS Ha IIPOBOJHUKE;
UCCIIEIOBAHUE  TOCIEAOBATEIIBHOIO M NApPaJUIENbHOIO  COEIMHEHMU
OPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHME, COOUpaTh YCTAHOBKY U
BBINIOJIHATH U3MEPEHUS 110/ PYKOBOJCTBOM II€/1arora, ciaeays MpeioxKEHHOMY
IU1aHy, (PMKCUPOBATh PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTU B BUJIE TaOJIHIL U
rpauKoB, Ae1aTh BBIBOJBI MO PE3yJIbTaTaM MCCIIEIOBAHUS MOCHE 00CYKICHHUS
C TIEAaroroM;

COOTHOCUTh KOCBEHHbIE HW3MEPEHHsS (U3MYECKUX BEIMYMUH (yAeNIbHas
TEMI0EMKOCTh BEIIECTBA, CONMPOTHUBIICHHE MPOBOJHMKA, pad0oTa U MOLIHOCTb
ANEKTPUYECKOr0 TOKAa): € TMOMOLIBI0 IEAAarora IUIAHUPOBAaTh H3MEPEHUS,
coOupaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY, CIEIys  NpeIIoKEeHHON
UHCTPYKLMH, U BBIYUCIIATh 3HAUYEHUE BETUYNHBL;

coO01aTh MpaBujia TEXHUKU O€30MacHOCTH Mpu padoTe ¢ 1adbopaTOpHBIM
000pyI0BaHUEM TOCTIE MPEABAPUTEIBHOTO OOCYKIEHUS C MEJarorom;
COMOCTAaBJISATh C TIOMOULIBIO T€Jarora MPUHLMIBI JEUCTBUS HM3YyYEHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOW Ha WX OMUCAHUS (B TOM UHUCIIE:
CHUCTeMa OTOIUIEHHS JIOMOB, TUTPOMETp, MapoBasi TypOuHa, amIepmerp,
BOJITMETP, CUETYMK DJIEKTPUYECKOW DSHEPrUH, JJIEKTPOOCBETUTEIBHBIC
npuOOpbl, HarpeBaTejbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), DIEKTPUUECKUE
OPEeIOXPaHUTENHU; AJIEKTPOMATHUT, AJIEKTPOJBUraTelb MOCTOSHHOIO TOKa),
UCIOJIb3Ysl METOJMYECKHE MaTepuayibl O CBOMCTBAX (DU3MYECKUX SIBICHUUA U
HE0OX0ouMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;
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— pacrmo3HaBaTh IMOCJE MPEIBAPUTENBHOTO OOCYXACHUS C IMEJaroroM MpoCThIe
TEXHUYECKUE YCTPOMCTBA M M3MEpUTEIbHBbIE MPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PHUCYHKaM (KMJIKOCTHBIA TEPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, pPEOCTar);
COCTABJISITh CXEMBI  JJIEKTPHUUYECKMX LENEed C IOCIENOBAaTEIbHBIM U
napajuleJbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCIIOBHBIE OOO3HAUEHUS
AJIEMEHTOB JJIEKTPUYECKUX LIETIEH;

— TMPUBOJAUTH MPUMEPHI/HAXOAUTh HH(OPMALUIO O TMPUMEpPax MPAKTUYECKOTO
UCIIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEAHEBHOW OJKM3HH IS
oOecrnieueHrs 0€30MacHOCTU MPHU OOpaIleHnHd ¢ IpPUOOpaMu U TEXHUUYECKUMHU
yCTPOMCTBAMHU, COXPAHEHUS 3J0POBbSI U COOJIOJAEHUS HOPM SKOJIOTHYECKOTO
NOBEICHUS B OKPYXKAIOILLEH Cpeae;

— OCYILIECTBJISAITH C IIOMOLIbIO I€Jarora IMOUCK HH(OpManMHu (U3NYECKOTO
colepkaHusl B ceTH VIHTEpHET, Ha OCHOBE HMMEIOIIUXCS 3HAHUU M IIyTEM
CpPaBHEHUS JOMOJHUTEIbHBIX WCTOYHHMKOB BBIACIATh MH(GOPMALMIO, KOTOPas
ABJISIETCS] IPOTUBOPEUNBOM MUIIM MOKET OBITh HEJOCTOBEPHOM;

— HCHOJIB30BaTh NPH BBHINOJHEHUU YyYEOHBIX 33JaHUl OTOOPAHHYIO MEAaroromM
Hay4YHO-TIOMYJISIPHYIO JIUTEpaTypy (U3UUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE
MaTepHallbl, pecypcehbl ceT VIHTepHeT; BiaaseTh MpUEMaMu KOHCIIEKTHPOBAHUS
TEKCTa, IpeoOpazoBaHUs HHPOPMAIIUU U3 OJTHOM 3HAKOBOI CHCTEMBI B APYTYIO
C OIIOPOM Ha AJITOPUTM U YTOUHSIOIIUE BOIPOCHI I1€1Arora;

— CcOo3[aBaTh MOJ] PYKOBOJCTBOM Iejarora ¢ OOCYXJIEHHEM IUIaHAa padOThI
MMCbMEHHbIE M KpAaTKHE YCTHbIE COOOIIEeHHs, 0000mas uHGOpMALHIO U3
HECKOJIbKMX MCTOYHUKOB (PU3MYECKOTO COAEpPKaHUSA, B TOM YHCIIE MyOIMYHO
MIPEACTABIIATh PE3YJIbTAThl IPOCKTHOM WJIM UCCIIEIOBATEIBCKON AEATEIBHOCTH;
IIPX OTOM TPAMOTHO HCHOJIb30BAaTh M3YyYEHHBIM MOHATUWHBINA anmapar Kypca
(U3HKH, COTPOBOXK/IaTh BBHICTYIJICHUE MTPE3ECHTALIUEH;

— MNpU BHIIOJHEHUH YYEOHBIX TIPOEKTOB M HCCIEIOBAaHUM  (U3HUECKUX
IPOLIECCOB O] PyKOBOJICTBOM II€1arora pacrnpeaesiTh 00sI3aHHOCTH B FPyIIIIe
B COOTBETCTBHUU C MOCTABJICHHBIMU 33]1a4aMU, CJIIEIUTH 32 BBIIIOJIHEHUEM IUIAHA
NEeHCTBUIN U KOPPEKTUPOBATH €0, aJIeKBAaTHO OIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENBHOCTh TPYIIIBI; BBICTPAMBAaTh KOMMYHUKATHBHOE B3aWMOJCICTBUE,
IPOSIBIISiSt TOTOBHOCTh pa3periarh KOH(QIUKTHL.

9 KJIACC
[IpeameTHble  pe3yabTaThl Ha 0a30BOM  YPOBHE JOJDKHBI  OTpa)kaTh
c(hOpPMHUPOBAHHOCTD Yy 00YYAIOLIUXCS YMEHUI:

— OpPHUEHTUPOBATHCA B MOHATUSAX M ONEPUPOBaTH MMM Ha 0a30BOM YPOBHE:
cucTteMa OTcu€ra, MarepualbHash TOYKAa, TPAEKTOPHUS, OTHOCUTEIBHOCTb
MEXaHUYECKOTO JBWKEHHMs, nedopmarius (ymnpyras, riacTU4eckas), TPEHHE,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M TEperpy3ku; LEHTP
TSOKECTH; aOCOJNIIOTHO TBEPAOE TENo, ILEHTP TSHKECTH TBEPAOrO Teua,
paBHOBeECHE; MEXaHUYECKHE KOJeOaHUs W BOJHBI, 3BYK, MH(Dpa3BYK
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U yIbTPa3BYyK; AJIEKTPOMArHUTHBIC BOJIHBI, ITKaJIa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CHEKMPbl UCNYCKAHUS U NO2TIOWEHUSL,
anb(a-, 6eTa- 1 raMMa-u3JIydeHHUs, U30TOIIbI, SJepHast SHEPIeTHKA;
COOTHOCHUTh SIBJICHUSI TIOCIIC TPEABAPUTEIHLHOTO OOCYXKICHHSI C IEJarorom
(paBHOMEpHOE H HEpPaBHOMEPHOE IPSIMOJIMHEHHOE JIBIDKEHUE,
PAaBHOYCKOPEHHOE TNPSIMOJIMHEHHOE JBI)KCHHE, CBOOOJHOE TajJeHUE Tell,
PaBHOMEPHOE JIBI)KEHHE IO OKPY>KHOCTH, B3aUMOJICUCTBUE TEJ, PEaKTUBHOE
NBIDKCHHUE, KoJieOaTelbHOE JBIDKCHHE (3aTyXamIlue ¢ BBIHYXICHHBIC
KojieOaHus), PE30HAHC, BOJHOBOE  JIBMI)KEHHE, OTpaXKEHHWE  3BYKa,
IPSMOJIMHEHHOE paclpoCTpaHeHHe, OTPaAKEHUE U MPEIOMJICHUE CBETA, TIOJIHOE
BHYTPEHHEE OTpaK€HHWE CBETa, pa3JIoKEHHE Oeoro CcBeTa B CHEKTP U
CIOKEHHE  CIEKTpPaJIbHbIX IIBETOB, JHUCIEPCHUS  CBETa, €CTECTBEHHAS
PaAMOAaKTUBHOCTh, BO3HUKHOBEHUE JIMHEHYATOTO CIEKTpa H3IYyUYCHHUS) I10
OMHMCAHUI0 WX  XapaKTepHBIX CBOHNCTB W HAa OCHOBE  OTBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBICHUC;

pacmo3HaBaTh C IMOMOIIBIO TIEAArora MPOSBICHUE HW3YYCHHBIX (PU3MUECKHUX
SIBJICHUI B OKpY’KaroIieM MHUpe (B TOM YKciie (U3NICCKHUE SBJICHUS B IIPUPOJIC:
IPWIMBBI U OTJUBBI, JBWXEHUE IUIaHeT COJHEYHON CHCTEMBI, PEaKTUBHOE
JIBIDKCHUE  JKUBBIX  OpPraHW3MOB, BOCHPHUATHE  3BYKOB  JKHMBOTHBIMH,
3eMJICTpSCEHHEe, CEHCMHUUYECKHE BOJIHBI, IIyHAMH, 9X0, I[BETa TEJ, ONTUYECKHUE
SIBJICHUS B pupoie, OMOJIOTHYECKOE JICUCTBUE BHJIAMOTO,
yIbTPaUOICTOBOTO M PEHTTCHOBCKOTO  M3JyUYCHHH;  €CTEeCTBEHHBII
PaAMOAaKTUBHEIN (OH, KOCMHUYECKHE Jy4Yd, pPAAAOAKTHBHOE W3IyUCHHUE
MPUPOIHBIX MUHEPATIOB; ACHCTBUE PATUOAKTUBHBIX M3IYYCHHH HA OpTraHWU3M
YeJI0BEKa), MPY 3TOM TI0JT PYKOBOJICTBOM Ie/Iarora MePeBOIUTH MPAKTHUCCKYTO
3amayy B y4eOHyIO, BBIICIATH  CYIIECTBCHHBIC  CBOMCTBA/TIPU3HAKHU
(u3HUECKUX SABJICHHUIA;

OMUCKHIBATh TOJ PYKOBOACTBOM TMeaarora ¢ OOCYXJIEHHUEM IIjlaHa PaOOThI
W3YUYEHHBIC CBOMCTBAa Tell M (DU3UUYCCKHE SIBIICHHS, HCIOIB3Ys (DU3UUYCCKHE
BEJIMYMHBI (CPEIHSIS WM MTHOBEHHAs CKOPOCTh Teja INPU HEPaBHOMEPHOM
JBIKCHUH, YCKOPECHHE, TIEPEMEIIICHHE, ITyTh, YII0Bas CKOPOCTh, CHJIa TPEHUSI,
CUJa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOJIHOTO IajeHUsI, BEC Tela,
UMITYJIbC Te€la, HUMITYJIbC CHIJIBI, MEXaHW4deckas paboTa ¢ MOIIHOCTb,
MOTCHITMANBHAS JHEPTHUS TeNla, TMOJHATOTO HaJ IMOBEPXHOCTHIO 3EMIIH,
MOTCHITHABHAS DHEPTHUS CXKATOW MPYKWHBI, KHHETHUECKAsT YHEPTHUs, TMOJIHAS
MEXaHWUYeCKass JHEPrus, IEepUoJ W dYacToTa KoJecOaHWi, IJIMHA BOJIHEI,
I'POMKOCTH 3BYKa W BBICOTa TOHA, CKOPOCTh CBETA, IMOKA3aTeNb MPEIOMIICHUS
Cpenpl); TMpU ONHCAHWUM C ITOMOINBID YYHUTENIS TMPAaBUILHO TPAKTOBAThH
(GU3MYECKUIT CMBICT HCIOJIB3YEMbIX BEJIWYUH, OOO3HAYCHUS W CIUHUIIBI
(GU3UYCCKUX BEIMYMH, C ONOPOM HAa METOAWYSCKHUX MaTepuald HaXOIUTh
dbopMynbl, CBSA3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHUMH
BEIMYMHAMH, CTPOUTH TpadUKu W3YyUYEHHBIX 3aBUCUMOCTEH (DU3NIECKUX
BEJINYNH,
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XapaKTepU30BaTh IOCJIE MPEIBAPUTEILHOTO OOCYXACHHUS C IENarorom
CBOMCTBa Tei, (U3MYECKUE SBJICHUS M TMPOILECChl, MCIOJIb3Yd 3aKOH
COXpaHEHUs PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHIIMI CYTIePIIO3UIINH
CWJ, TPUHIIMII OTHOCUTEIbHOCTH ['anmunesi, 3akoHsl HblOTOHA, 3aKoH
COXpaHEHUs MUMITYJbCa, 3aKOHBI OTPAKEHHUS U MPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 M MAacCOBOTO YHCEN MPHU SIEPHBIX pPEaKIUAX; IpPH
TOM HaXOAHWTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W €r0 MaTeMaTHYEeCKOe
BBIpKEHHUE C OMOPOi Ha IUPPOBBIE 00pa30BATEIbHBIE PECYPCHI;

COOTHOCHUTBH TOJI KOHTPOJIEM Tefarora (pu3nyecKkre Mmpoiecchl U CBOMCTBA Tel,
B TOM 4YHCI€ M B KOHTEKCTE CHTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISBISATH MPU MOMOIIM Te/1arora MpUYUHHO-CJIE/ICTBEHHbIE CBSI3H,
CTPOHUTh OOBACHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOpol Ha 2—3
U3YYCHHBIX CBOMCTBA (U3MUYECKUX SIBICHUM, (U3MUECKHX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

peniaTh TUMOBBIE pacu€THbBIC 3a/lauu B 1—2 ACHCTBUS ¢ OMOPOM Ha aJrOPUTM,
MIPEABAPUTEILHO pa300paHHbId COBMECTHO C, UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI,
CBA3BIBAIOIIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJauyd
3aMUChIBAaTh KPATKOE YCJIOBHE, BBISBISTH HEJOCTAIONINE WU HM30BITOYHBIC
JaHHbIE, BBIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAMMBIE JUIsl pELIEHUS,
MPOBOANTH PAcCUY€Thl M OLEHWBATH C IMOMOIIBIO YUUTENSl PeaTuCTUYHOCTD
MOJTy4€HHOTO 3HAUYCHUs (PU3MUECKOIN BEITMYUHBL

UMETh IPEICTaBICHUE O MpobiieMax, KOTOPblE MOXHO PELIUTh MPHU MOMOLIH
(u3nYecKuX  METOAOB; HCIOJNb3ysd ONUCAaHWE MCCIEAOBaHUSA, IOCIe
OpEIBAPUTEIBLHOTO OOCYXIEHHUS C TENaroroM BbBUICHATh MPOBEPSIEMOE
OPEINONIOKEHNEe,  OLEHUBATh  NPAaBUIBHOCTh  MOPSJKA  MPOBEICHUS
WCCIIETIOBAHMSI, JIENaTh BBIBObI, MHTEPIIPETUPOBATH PE3YNIbTAThl HAOIIOICHUH
Y OTIBITOB;

yMETh HaXOJIUTh C UCIOJb30BaHUEM HHM(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (DU3UUYECKUX SIBJCHUN WM (PU3NYECKUX CBOMCTB TeN
(u3yuenue BTOporo 3akoHa HbIOTOHA, 3aKoOHa COXpaHEHUsS DHEPIUH;
3aBUCUMOCTh TE€pUOJia KOJeOaHUW MPY>KMHHOTO MasTHUKA OT MAacChl Irpy3a U
KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTb OT aMIUIUTYIbl MaJbIX KOJIeOaHUMH;
OpSIMOJIMHENHOE paclpOCTPAHEHUE CBETA, pa3Jlo’KeHUe OEJIoro CBeTa B CIIEKTP;
U3yYeHUE CBOWCTB M300paKE€HUs B IJIOCKOM 3€pKajie U CBOMCTB M300paKeHUs
npeaMeTa B coOuparolied JIMH3e; HaOMI0JeHUE CIUIOUIHBIX W JIMHEHYaThIX
CHEKTPOB U3JIYYEHHS): CAMOCTOSITENIbHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO
Habopa 00OpYyJIOBaHMS C OMOPOW Ha CXEMY; OMHUCHIBATH XOJ OIbITa U €ro
pe3ynbTaThl, (GOPMYITHPOBATH BHIBOABI MO PYKOBOJICTBOM TI€/1arora;
NPOBOAUTH TPH HEOOXOTUMOCTH CEPHIO TPSAMBIX HW3MEPEHHM, OMpeess
CpeIHee 3HAu€HUE M3MEpPSIeMON  BEIWYHUHBI  ((OKYCHOe paccmosiHue
cobuparouyet JIUH3bL); 000CHOBBIBATh BBIOOD crocoba
M3MEPEHUsI/ M3MEPUTETHHOTO MPUO0pa;

MIPOBOAUTH COBMECTHO C T€1aroroM HUCCIeI0BaHUE 3aBUCUMOCTEN (DPU3HUECKUX
BEJIMUMH C MCTIOJIb30BAHUEM TPSAMBIX M3MEPEHUN (3aBHCHUMOCTH IYTH OT
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BPEMEHH TMpPU PABHOYCKOPEHHOM [BMKEHUM O€3 HayalbHOH CKOpPOCTH;
nepuoja Koyie0aHMH MaTEMaTHYECKOTO MasiTHUKA OT JUIMHBl  HUTH;
3aBUCUMOCTH YIJIa OTPaKEHHs CBETA OT yrija MaJeHus U yria IpeIOMJICHHS OT
yria najieHus1): mociie 00Cy X AeHUs MoJI PyKOBOJCTBOM I€/larora rjiaHupoBaTh
UCClIeIOBaHNEe, cOOUpaTh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTaThl MOIYYECHHOM
3aBUCUMOCTH (M3MYECKUX BEIMYMH B BUJE Tabiui U rpaduKoB, JeJaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIICIOBAHMS,

COOTHOCUTh KOCBEHHbBIE U3MEPEHUS (PUINYECKUX BETUYUH (CPEIHSIS CKOPOCTh
U YCKOpPEHHUE Tella IPU PAaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHUE CBOOOIHOIO
najgeHusi, JKECTKOCTb TMPYKUHBI, KOAXDOUIMEHT TPEHUs CKOJbKECHUS,
MexaHudeckass paboTa M MOUIHOCTb, YacToTa M TEPHOJ KoJeOaHHit
MaTEMaTUYECKOT0 U MPY>KMHHOTO MAasTHUKOB, ONTUYECKas CUjla COOMparoIIeH
JWH3BI, PAJUOAKTUBHBIA (OH): ¢ TOMOMIIBIO Telarora IJIAHUPOBATH
M3MEpEHHs; COOMpaTh JKCINEPUMEHTAIbHYI0O YCTAHOBKY U  BBINOJHATDH
U3MEpPEHUs, CIeAys MPEIIOKEHHOW WHCTPYKUMHU; BBIYUCIATh 3HAUCHHE
BEJIMYMHBI M aHAJIN3UPOBATh MOJyYEHHBIC Pe3yJdbTaThl C YYETOM 3aJaHHOU
ITOIPEIIHOCTH U3MEPEHN;

coOJI0/1aTh MpaBuja TEXHUKU O€30MacHOCTH IMpu padore ¢ 1abopaTOpHBIM
000py1I0BaHUEM TIOCIIE MTPEABAPUTENBHOTIO OOCYKIEHUS C MEJarorom;
COTIOCTABJIATh C TIOMOIIBIO T€Jarora OCHOBHBIC TPU3HAKH H3yUYEHHBIX
¢usznyeckux Mojenei: MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TeEIO,
TOUEYHBI MCTOYHUK CBETA, Jy4, TOHKAas JIMH3A, [JIaHETapHas MOJIElb aToMa,
HYKJIOHHas1 MOJIEJIb @aTOMHOTO $1/Ipa C OIIOPON Ha METOMYECKHE MAaTEPUAIbL;
XapaKkTepu30BaTh IOCJIE MPEIBAPUTEIBLHOTO OOCYXKAECHHUA C IEJaroroM
MPUHIIAIIBI JICUCTBUA W3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OTOpON Ha WX OMHCAaHWs (B TOM YHCIE: CIHUIOMETP, NATYUKH IOJIOKCHHUS,
paccTosiHUS M YCKOPEHHsI, paKeTa, dXOJOT, OYKH, MEPUCKOI, QoToammapar,
ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa Buibcona),
UCTIONB3YS UG POBBIE 00pa30BaTEIbLHBIE PECYPCHI;

UCIIOJIb30BaTh MOJI PYKOBOJCTBOM II€1arora CXeMbl U CXEMaTHUYHbIE PUCYHKHU
U3YYEHHBIX TEXHUYECKUX YCTPOHCTB, M3MEPUTEIbHBIX IMPUOOPOB U
TEXHOJIOTMYECKUX MPOLECCOB MPHU PELICHUH Y4YEOHO-TPAKTUUECKUX 3ajad;
ONTUYECKUE CXEMBbl ISl MOCTPOCHUS HM300paKeHUH B IUIOCKOM 3epKajie U
cobuparomiei JIuH3e;

MPUBOIUTH TMPUMEPBI/HAXOAUTh WHGOPMAIIMIO O TpPHUMEpax MPAKTHIECKOTO
UCIIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEAHEBHOW JKM3HM IS
obecrieueHns 06€30MaCHOCTU MPU OOpAIICHUH C MPUOOpaMU M TEXHUYECKUMU
YCTpPOICTBaMH, COXPAHEHUS 3JI0POBbS M COOJIIOJEHUS HOPM SKOJIOTHYECKOTO
MIOBEAECHUS B OKPYKAIOLIEH CPEIE;

OCYIIECTBIISITh IO  PYKOBOJICTBOM  IMeAarora  IMOUCK  HH(pOpMaluu
¢uznyeckoro coaepkaHusi B cetu VHTEpHET, caMOCTOSTENbHO (GOpMYyIUpys
MOWCKOBBIM  3allpoc, HAXOAWTh TMYTH OMNpENeJeHHs  JOCTOBEPHOCTH
MOJTy4YeHHOU MH(OPMAIIUK HAa OCHOBE MMEIOIINXCS 3HAHUHN U TOTIOJTHUTEIHHBIX
MNCTOYHHUKOB,;
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— HCIIOJIb30BaTh NMPHU BBHIMOJIHEHUH YYE€OHBIX 3aJaHUl OTOOpPaHHYIO IENaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOIO COAEpkKaHUs, CIPABOYHBIC
MaTepHuallbl, pecypcebl ceTh VIHTepHeT; BianeTs NpuéMaMy KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO
C OIOPOM Ha AJTOPUTM M YTOYHSIOIIME BOIIPOCHI II€arora; cOo3iaBaTh IO
PYKOBOACTBOM Iiefarora ¢ oOOCYXJIEHHEM I11aHa paboThl MHCbMEHHBIE WU
YCTHBIE COOOLIEHUSI HAa OCHOBE HWH(OPMALMM M3 HECKOJBKUX HCTOYHHKOB
¢uznyeckoro coaepKaHus, MyOJTUYHO MPEACTABIATH PE3yIbTaThl MPOEKTHOM
WM UCCIIENOBATEIbCKON NESATENbHOCTH; IPU ITOM T'PAMOTHO HCIIOJIb30BaTh
W3YYCHHBI TOHSATHUIHBIA ammapaT wu3y4aemMoro paszaena GU3MKH U
CONPOBOXK/IATh BBICTYIUICHHE MpPE3EHTAlMEd C Y4E€TOM OCOOEHHOCTEM
ayJIUTOPHH CBEPCTHUKOB.
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TEMATUYECKOE INTAHHNPOBAHUE

7  KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBanue pa3aesoB u (undposbie)
Konrpoasnsie | IlpakTHyeckue
n/n TeM MPOrpaMMBbl Bceero oOpa3oBaTesibHbIE
padoThI padoThI pecype
Pa3nes 1. ®usnka u eé poJib B NO3HAHMHU OKPY:Kal0Iero Mupa
bubmnoreka IIOK
11 PH3HKa - HAYKA O IPHPOJE 2 https://m.edso0.ru/7f416194
bubmnoreka IIOK
12 PH3HYECKAE BT HHbI 2 . https://m.edso00.ru/7f416194
13 EcTecTBEeHHOHAYUYHBIN METOJ 2 1 bubnuorexa LIOK
' TIO3HAHMSI https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3nen 2. [lepBoHayaibHbIe CBEIEHUSI 0 CTPOEHUH BellecTBa
bu6mmoreka [IOK
21 Crpoenne peiiecTsa . https://m.edsoo.ru/7f416194
29 JIBU>KEeHUE U B3aMMO/ICCTBUE 2 1 bu6mmoteka [IOK
' YaCTHI] BEIIECTBA https://m.edsoo.ru/7f416194
23 ArperaTHbl€ COCTOSIHUS 2 bubnuoreka [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /IBu:KeHHMe ¥ B3aMMOJAeHCTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHH1ecKoe ABIKCHHE 3 https://m.edso0.ru/7f416194
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bu6mmoreka [JOK
3.2 Hnepua, macca, m10THOCTE 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bamer cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH H ra3oB
il
01| e renmmn o | 3 BuGmiorera LIOK
' P » UL https://m.edso00.ru/7f416194
1 razamu
bubmnoreka IIOK
4.2 Jlapnerue sxukoctn S https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.3 ATMOC(EepHOE TaBICHHE 6 https://m.edso00.ru/7f416194
44 JelicTBHE KUKOCTH U Ta3a Ha 7 3 bubnuoreka [JOK
' MOIPYKEHHOE B HUX TEJO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 5. PaGota u MomHOCTD. JHeprus
bu6mmoteka [IOK
> Pabora i momsoCT® 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
52 Hpocteie mexarusMb! S 1 https://m.edso0.ru/7f416194
bu6nmoreka [JOK
53 Mexasieckas suepris 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 68 12
ITPOIT'PAMME
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8 KJIACC

KosauuecTBo 4yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB u (undposbie)
KonTposabhbie | IlpakTnueckue
n/n TeM MPOrpaMMbl Bcero p p oOpa3oBaTejibHbIE
padoThI padoThI pecypesI
Pasznea 1. TenioBbie ABJICHUA
. bu6mmoteka [IOK
1.1 CrtpoeHue u CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmnoreka IJOK
12 Tenonbie mpoeccyt 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DnekTpuyecKue 1 MATHUTHBIE SIBJICHUS
DneKTpUUecKue 3apsiibl.
2.1 3a H)KI;HHLIe Tenai I/II[X 7 1 bubmmorexa TIOK
' p . https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
29 IToCTOSHHBIN 2IEKTPUYECKUN 20 1 7 bubnuoreka [JOK
' TOK https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
23 MarsuTHbIC ABICHHIS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 DICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PeszepBHoe Bpemst 3
OBILEE KOJIMYECTBO YACOB I1O
- 68 3 14.5

I[TPOIT'PAMME

35




9 KJIACC

KoanuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u (undposbie)
KonTposabhbie | IlpakTnueckue
n/n TeM MPOrpaMMbl Bcero p p oOpa3oBaTejibHbIE
padoTbI padoTbI pecypesI
Pasznea 1. Mexanunyeckue siBJICHUSA
11 MexaHn4ecKoe IBHKEHUE U 10 1 bubmnoreka IIOK
' CIOCOOBI €0 ONUCAHMS https://m.edsoo.ru/7f41a4a6
. bu6mmoteka [IOK
12 BaanmozeHcTame Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 10 3
SaKOHBI COXpaHCHLA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3pnen 2. Mexanuveckue K0J1e0aHUA U BOJHBI
bu6mmoreka [IOK
21 Mexammeckue konebarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2.2 M . 8 1 3
CXHHYCCKHE BOTIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nes 3. Di1eKTPOMArHUTHOE 1M0J1€ M JIEKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMarHuTHOE MOoJe U 5 5 bubmuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBBIE AIBJIEHUSA
4.1 3aKOHBI pacIIPOCTPaHEHUS 6 2 Bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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CB€Ta

bu6mmoreka [IOK
4.2 JIMH3BI U OTITUYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4ab
43 Paznosxenue 6emnoro cBera B 3 5 bubmuorexa [JOK
' CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBantoBbIe iBJ1eHUSA
51 Hcnyckanue u noryonieHue 4 1 bubnuorexa LIOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
52 (CTpoetne aTOMHOrO spa 6 . https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 FLAepHEIC peaKiH ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Paznen 6. [loBTOpUTEIbHO-0000 10U MOTYJIb
[ToBTOpeHue u 060061IeHNE
6.1 coneanaHHsl Kypca (;-II/ISI/IKI/I 3a 9 2 bubmorexa I[JOK
https://m.edsoo.ru/7f41a4a6
7-9 xnacc
Htoro mo pazneny 9
OBILEE KOJIMYECTBO YACOB T10 102 97

I[TPOTPAMME

37




		2024-08-30T12:58:53+0400
	00c548d0379364929c
	Герасимова И_А_
	Я являюсь автором этого документа




