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HOACHUTEJIBHASA 3AIIMCKA

®denepanbHas paboyas nporpamMma 1o Gpusuke sl 00ydaroIINXCs € 3a1ePKKON
ncuxudeckoro paszputus (nanee — 3[1P) Ha ypoBHe 0cHOBHOTO 001IEr0 00pa3zoBaHus
NOJArOoTOBJIEHa Ha ocHOBe dDenepalibHOrO TOCYJIapCTBEHHOTO 00pa30BaTEeIbHOTO
cTaHaapTa ocHoBHoro obuiero odpaszosanus (IIpukaz Munmnpocsemnienus Poccuu ot
31.05.2021 r. Ne 287) (mamee — PI'OC OOO), denepanbHO aganTUPOBAHHOU
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs 7151 00yUYaIOIIUXCs C
OrpaHUYEHHBIMA BO3MOXKHOCTAMH 370poBbs (IIpuka3z Munnpocsemenus Poccun ot
24 mos6ps 2022 1. Ne 1025), denepanpHoil pabodeil mporpaMMbl OCHOBHOTO OOIIETro
oOpasoBanusi Mo y4eOHOMYy TipenMery «Dusnka» (0a30BbIi ypoBeHb), KoHmemnmum
npenofaBaHus yuebHoro mpeamera «Dusnka» B 00pa3oBaTENbHBIX OpPraHU3AIMIX
Poccuiickoit  denepanuiu, peanu3yomMX OCHOBHBIE  00I11€00pa3oBaTeIbHBIC
nporpaMMmel, @DexnepanbHON  paboyeil MporpaMMbl  BOCIUTAHUS, C Y4YETOM
pacnpe/esIeHHBIX 10 KjlaccaM IpOBEpsieMbIX TpeOOBaHUI K pe3ysibTaTaM OCBOCHMS
®denepalibHON aanTUPOBAHHON 00Pa30BATENBHON MPOrpaMMbl OCHOBHOT'O OOILEro
oOpa3oBaHMs 151 00YHaIOIINXCS € 33JAEPHKKOM CUXUUYECKOTO Pa3BUTHSL.

O01mas xapakTepucTuka y4e0Horo npeamera « @uzuka

VY4eOnbiii mnpenmer «®Pu3uka»  ABIAETCS  CHUCTEMOOOPA3YIOIIUM  AJis
€CTECTBEHHOHAYYHBIX IPEAMETOB, IOCKOJIbKY (PU3MUECKHUE 3aKOHBl MHUPO3JIaHUS
ABIIIIOTCSL  OCHOBOM COZEpXaHUsl KypCOB XUMHUH, OHOJIOTHH, Treorpapuu u
acTpoHOMUHU. DPU3MKAa BOOPYXKAET OOYYAIOUIMXCS HAy4YHBIM METOJOM IIO3HAHMS,
MO3BOJIAIOIINM MOJy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOLIEM MHpE.

[Ipeamer MakcuManbHO HampaBieH Ha (OpPMHUPOBAHHE UWHTEpeca K
NPUPOJHOMY M  COLMAIbHOMY MHPY, COBEPIICHCTBOBAaHUE I103HABATEIbHOU
nestenbHocTH  oOyuaromuxcsi ¢ 3[IP 3a cyeT OBNaeHUS MBICIUTEIHHBIMU
omnepauusMH CpaBHEHHUs, OOOOIIEHHUs, pa3BUTHUE CIIOCOOHOCTH APryMEHTHPOBATH
CBOE MHEHUE, POPMHUPOBAHNE BOBMOXKHOCTEH COBMECTHOM JEATEIBHOCTH.

N3yuenune ¢Qusuku cnocoOCTByeT pa3Butui0 y oOydarommxces ¢ 3[IP
IPOCTPAHCTBEHHOTO BOOOpa)K€HHUS, (PYHKIMOHAIBHON TI'PaMOTHOCTH, YMEHUs
BOCIPUHUMATh U KPUTUYECKH aHAIM3UPOBATh HH(OpMAILNIO, MPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYMMOCTh IpeaAMeTa sl Pa3BUTHS )KU3HEHHON KOMIETEHIINU
oOydarolmuxcsl  3aKII0YaeTcsi B YCBOGHHM OCHOBBI  (DM3MYECKUX  3HAHMIA,
HEOOXOUMBIX JUIsl TIOBCETHEBHOM KM3HU; HABBIKOB 3/J10POBOTO M 0€30MacHOro st
YesloBeKa U OKpY Karollei ero cpepl 00pasa *Ku3Hu; (pOpMUPOBAHUH IKOJIOTUIECKON
KYJIbTYpBI.

[Iporpamma oTpaxkaeT cojaepxanue oOydeHus: npeaMmery «DPu3nka» ¢ y4yeTom
0coObIX 0Opa3zoBaTeIbHbIX OTpeOHOCTeN oOyuaronuxcs ¢ 3I1P. OBnaneHue 1aHHBIM
y4eOHBIM MPEIMETOM MPEICTABIIAET ONPEACIICHHYIO TPYAHOCTD JJI O0yYaIOIIMXCA C
3[IP. DTo cCBS3aHO €  OCOOCHHOCTSIMHM  MBICIUTCIBHON  JICATCIBLHOCTH,
NEPUOJUYECKUMHU  KOJEOAHUSIMM ~ BHUMAaHHUS, MajbiM  O0ObBEMOM  MaMSTH,
HEJOCTaTOYHOCTBIO OOWIIEro 3amaca 3HAHWUW, MOHM)XEHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KHUM YPOBHEM PEUYEBOTO PAZBUTHS.



Jlns mpeononeHuss TPyAHOCTEH B M3ydyeHMHM ydeOHoro mnpenmera «Duszumka»
HeoOXoquMma ajanTanusg o0beMa U Xapakrepa ydeOHOro wMartepuaia K
[TI03HABATEJIbHBIM BO3MOKHOCTSIM JaHHOW KaTeropuu oOydarouuxcs, YYeT uX
OCOOEHHOCTE pa3BUTHUS: HCIOJIb30BAHUE QJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBSA3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOro MaTepuania.

JlanHass mporpaMma KOHKPETU3HPYET COAEP)KaHHE MPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMHU OOpa30BATEIBHOIO CTaHAAPTa, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh M3YUYEHHUS! pa3AesioB (U3UKUA C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOro Ipoliecca, BO3PACTHBIX U
NICUXOJIOTUYECKUX OcoOeHHocTer oOyuatomuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOIO
oO1ero oOpa3oBaHusi, ONpenesieT MUHUMAIbHBIA HAOOP OMBITOB, JEMOHCTPAIIUA,
MPOBOJIMMBIX ~ YUYUTEJIEeM B Kiacce, Ja0OpaTOpHBIX paldOT, BBIMOJHSIEMBIX
00yYarOIIMMHUCH.

Metonndeckoili OCHOBOM H3y4deHHs Kypca «Pu3uKa» Ha YPOBHE OCHOBHOIO
oO11ero oOpazoBaHuUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOIXO,
00€CMeYnBAOIMINA JTOCTUKEHUE JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
o0pa3oBaTeNbHbIX  PE3YJIbTATOB MIOCPEJICTBOM OpraHu3alNH aKTUBHOMU
MMO3HABATEJIbHOM AEATENBHOCTH OOYYAIOLIMXCS, YTO OYEHb BAXKHO NpPHU OO0yYEHUU
nereit ¢ 311P, g KOTOpbIX XapaKTEPHO CHUXKEHUE MO3HABATEIbHON aKTUBHOCTH.

Hean u 3axa4yu u3ydenus yueoOHoro npeamera « @usuka»

Obwue yenu wuzydeHus yueOHoro mnpeamera «®Dusnka» MNpeACTaBICHBI B
®denepanbHOM pabouelt mporpaMme OCHOBHOTO 00111eT0 00pa3oBaHus.

OCHOBHOI 11e/IbI0OOYYEHHS JAETeH C 3aJep’KKON MCUXUYECKOTO Pa3BUTHUS Ha
JAHHOM TIpPEIMETE SBIISIETCS: IOBBIIIEHHE COLMAJIBHON ajanTaluu JETed 4epes
npUMeHeHre (U3NYECKUX 3HAaHUM Ha MPaKTHKE.

st obyuaronuxcst ¢ 3I1P, Tak ke, Kak ¥ 111 HOPMATHUBHO Pa3BUBAIOLIUXCS

CBEPCTHUKOB,  OCBAaMBAIOIIMX  OCHOBHYIO  OOpa30BaTEeIbHYIO  MpOrpammy,
JOMUHHUPYIOIIEE 3HAUYECHHE TPUOOPETAIOT TaKUE yeau, Kak:
. npuoOpeTeHre uHTepeca M cTpemiieHus oOyqatomuxcs ¢ 3[IP «k

HAay4YHOMY H3YyYCHHUIO TPUPOJBI, PA3BUTHE HMX HHTCIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

. pa3BuTHE 0a30BBIX MPEICTABICHUNH O HAYYHOM METOJE TMO3HAHUS U
(hopMupoBaHUE UCCIICOBATEIHLCKOTO OTHOIIEHUS K OKPY>KAIOITUM SIBIICHUSIM;
. dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS, HAa JIOCTYITHOM IS

oOyuaromuxcs ¢ 3IIP ypoBHe, kak pe3yiabrara U3y4eHHsl OCHOB CTPOCHUSI MAaTEPUU U
(yHIaMEeHTaIbHBIX 3aKOHOB (PU3UKHU;

. (opmMupoBaHue NpeAcTaBICHUN O ponu (GU3MKHU IS Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA.

JlocTrKeHHe 3THX 1ieieil 00ecneunBaeTCsl pelieHUueM ClelyoIuX3a0ay.

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



. npuoOpeTeHre YMEHUI ONMUCKHIBATh U OOBSICHATh (PU3UYECKUE SBIICHUS C
MCIIOJIb30BaHUEM TOYYECHHBIX 3HAHUN U C OMOPOM Ha TIaH/CXeMY;

. OCBOEHME METOJOB PEIICHHS NPOCTEUIINX pacu€THhIX 3adady C
MCIIOJIb30BaHNEM (PU3UUECKUX MOJIETICH C OMOPOi Ha aJITOPUTM;
. pa3BUTHE YMEHUW HAOMIONATh NPUPOAHBIC SIBICHUS U BBINOJHATDH

OMBITHI, JabopaTopHble pPabOTBl M  OKCIEPUMEHTAIbHBIE HCCIEAOBAHUSA C
MCIIOJIb30BaHNEM U3MEPUTENBHBIX TPHUOOPOB (IO PYKOBOACTBOM YUHUTEIA);

. OCBOEHUE NMPUEMOB PabOTHI ¢ HHPOopMaIel GU3HMUECKOTO COACpKaHuUs,
BKJIIOYass HWHOOpPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHMSX (U3MKH, aHalu3 U
OllCHHBaHUE MHGOPMAIIUY;

. 3HAKOMCTBO cO  chepamMu  TpO(PECCHOHAIBHONW  JACSITENIbHOCTH,
CBSI3aHHBIMM C (U3HUKOM, M COBPEMEHHBIMU TEXHOJIOTMSIMHM, OCHOBAaHHBIMU Ha
JTOCTHKEHUSIX (PU3HUECKOM HayKH.

Oco0enHocTH 0TOOpa M aJaNTALIMM Y4eOHOT0 MaTepuaJia no gusmnke

OcHoBoit o0yueHus 00yJaroIIMXCs c 3I1P Ha npeaMeTax
€CTECTBEHHOHAYYHOTO ITMKJIA SIBJISETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIHHBIX
ornepanuii (aHanu3, CHUHTE3, CpaBHEHHE, OO0O0OIIEHHWE) Ha OCHOBE BBIMOJHEHUS
Pa3BUBAIOIIMX YIPAXHEHUH, (OPMUPOBAHUE MPUEMOB YMCTBEHHON paOOThI: aHATU3
WCXOJIHBIX JTaHHBIX, IUIAHUPOBAaHWE MaTepuana, OCYIIECTBICHHE TIOJTAITHOTO U
UTOTOBOTO CAaMOKOHTPOJISl, a TaKXXE OCYIIECTBISIETCS JMKBUIAIMS TMPOOETIOB B
3HAHUAX, 3aKPEIUICHNE N3YYCHHOTO MaTepuana, oTpaboTKa aJropuTMOB, TOBTOPEHUE
npoiaeHHoro. bonpinoe 3HaueHne mMpuaaeTcsi YMEHUIO paccKa3aTh O BBITTOJTHEHHON
paboTe ¢ TpPaBUIBHBIM YMOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMUHOJIOTUU U
COOJTIOICHUEM JIOTUYECKUX CBSA3EH B HM3iaraecMoM Mmatepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO O00IIEro OO0pa3oBaHUs TMO-TPEKHEMY SBISIOTCA
XapaKTEPHBIMU: HEJOCTATOYHBIM YpPOBEHb PA3BUTHS OTICIBHBIX TCUXHUYECKUX
MPOIIECCOB (BOCTPUATHS, BHUMAHMS, TAMATH, MBIIUICHUS), CHUKEHHBIM ypOBEHb
WMHTEJUICKTYaJIbHOTO Pa3BUTHS, HU3KUW YPOBEHb BBHITIOJHEHUS Y4YEOHBIX 3a/laHU,
HU3Kas ycremHocth oOydenus. [lostomy mnpu wusydennn ¢Gu3nka Tpedyercs
1[eJICHANPABJICHHOE MHTEJUICKTyallbHOE pa3Butue odoyuatommuxcs ¢ 3I1P, orBeuaroriee
WX OCOOEHHOCTSIM M BO3MOXKHOCTSIM. YueT ocoOeHHocTed oOywaromuxcs ¢ 3I1P
TpedyeT, 4ToObl MpPU HU3YYEHUHM HOBOIO MaTepuana oO0A3aTeNbHO MPOUCXOUIIO
MHOTOKpPAaTHOE €ro IMOBTOPEHHUE; PACHIMPEHHOE PACCMOTPEHHWE TeM U BOMPOCOB,
PACKPBIBAIOIINX CBSI3b (PU3HMKHU C KU3HBIO; aKTyaJU3alys MePBUYHOTO KU3HCHHOTO
omnbITa 00yYaroIMXcsl.

YcBoeHHE MporpaMMHOIO0 Marepuajiia 1o (Pu3MKe BBI3BIBACT OOJIBIINE
3arpyaHeHus y oOydaromuxcs ¢ 3I1P, mostomy Teopusi m3yuaercsi 6e3 BBIBOIOB
CIOXHBIX (opmys. 3amadyu, TpeOYOIMHUEe MPUMEHEHHUS CIOKHBIX MaTeMaTHUYeCKHX
BBIYMCICHUHA # (QopMysln, B OCOOCHHOCTH TakuMX TeM, Kak «MexaHudeckoe
TBIDKEHUEY», «ApxumenoBa cuiay, «MexaHuueckas JHEPrus», «IIEKTPUUECKUE
SBJICHUS», «JEKTPOMATHUTHBIC SBJICHHS», PEIIAIOTCS B KiIacce C TMOMOIIBIO
YUHATEIIS.



Oco0oe BHMMaHHE TPU HM3YyUYEHUU Kypca (PU3UKHU YIEISETCS TMOCTAHOBKE U
OpraHU3alMH SKCIEPUMEHTA, a TaKKe MPOBEICHUIO (MPEUMYIIECTBEHHO HA KaXXIOM
YPOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpAamuii  (BO3MOXKHO C  HCIIOJIh30BAaHHUEM
AIIEKTPOHHON JeMOHCTpanuu). HekoTopbeie TeMbl 00s13aTe€IbHO JOJKHBI BKIIFOYATH
OTIOpHBIE JIA0OpaTOpHBIE PAOOTHI, KOTOPHIC Pa3BUBAIOT YMEHHE IOJIH30BATHCS
MPOCTEUITUMU TIPUOOpPaMH, aHAIM3UPOBATH IMIONyYEHHBIC JaHHbIE. B CBs3m ¢
OCOOCHHOCTSIMM  TIOBEJIEHUST M jeATedbHOoCcTH  oOydatomuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTDH) MPEYCMOTPEH CTPOKANIINIA KOHTPOIb
3a cOOJII0JIEHUEM TIPABWIJI TEXHUKU O€30MAaCHOCTU MPU MPOBEJICHUHN JTA0OPATOPHBIX U
PaKTUYECKUX padoT.

bonbmioe BHUMaHue nipu uzydenun pusuku noapoctkamu ¢ 3I1P oOpamraercs
Ha OBJAJICHUE MMHU MPAKTUYECKUMH yYMEHHUSIMU W HaBbikamu. [IpemycmarpuBaercs
yYMEHBIIIEHUE 00beMa TEOPETUUYECKUX CBEACHHUH, BKIIOYEHHE OTACIbHBIX TEM WIIU
IEJBIX Pa3feNoB B MaTepHaibl JUIE  O030pPHOTO, O3HAKOMHUTEIHHOTO WA
(dakynpTaTUBHOTO M3y4deHHs. [IpemmaraeTcs yMeHbIIeHHEe 00beMa MaTeMaTHIECKHIX
BBIYHCIICHUH 32 CUCT YBEIMYCHHS KAYSCTBEHHOTO OMKMCAHMS SBJICHUHN U TIPOIIECCOB

JlocTaTogHOE KOJMYECTBO BPEMEHH OTBOJIUTCS HA PACCMOTPEHHUE TEM U
BOIIPOCOB, PAaCKPBIBAIONIUX CBSI3b (PU3UKH C JKU3HBIO, C TEMHU SIBJICHHUSIMH,
HaOIIOACHUSIMH, KOTOPBIE XOPOIIIO U3BECTHBI YICHUKAM U3 MX KU3HCHHOTO OIBITA.

MakcuMabHO  MCHOJB3YIOTCS ~ MEXKIPEAMETHBIE  CBSI3W  C  TaKUMHU
TUCHIUIUIMHAMU, Kak reorpadus, Xxumus, Ouojorus, T.K. oOyuarommecss ¢ 3IIP
0COOEHHO HYXIAIOTCS B MPENOAHECEHUH OJIHOTO M TOTO K€ Y4eOHOro marepuaia B
Pa3UYHBIX AaCMEeKTaX, B €ro BapbUPOBAHWUU, B HEOJHOKPATHOM TOBTOPEHUU W
3aKpEIUIEHUH  TIOJYYEHHBIX 3HAHUW W MPAKTUYECKUX yMeHUH. llo3Bomss
paccMaTpuBaTh OJWH U TOT >K€ Y4YeOHBIA MaTepuall C pa3HbIX TOYEK 3PEHHS,
MEXIIPEIMETHBIE CBSI3U  CIIOCOOCTBYIOT €ro JydIlleMy OCMBICIIEHUI0, OoJee
MIPOYHOMY 3aKPEIUICHHUIO TTOJTyYCHHBIX 3HAHUN U IPAKTUICCKUX YMCHHM.

IlpumepHble BuAbI JeATedbHOCTH oOy4daromuxcs ¢ 3IIP, oOyciioBieHHBbIE
0COOBLIMH o0pa3oBaTeibHbIMHU NOTPeOHOCTAMU ) | o0ecreynBaoIue
OCMBICJIEHHOE OCBOEHHE CO/IeP:KAHUM 00pa3oBaHus Mo npeaMeTy «Dusuka»

[TpumepHas TemaTHuecKas 1 TEPMUHOJIOTUYECKas JIEKCUKA MO Kypcy (pusmku
cootBeTcTBYeT ®OIT OOO.

Conepxanue BUAOB AesTenbHOCTH oOyuatomuxcs ¢ 3[1P na ypokax ¢usmku
OTpeeNsieTcss UX 0COObIMU 00pa3oBaTENbLHBIMU MOTPeOHOCTAMU. [ToMuMO TTMPOKO
ucnospzyeMbpix B @OIT OO0 obumx a1 Bcex 00ydaroluxcs BUIOB ASTEIbHOCTU
CJIETyeT YCHUJINTh BUBI JCATEIBHOCTH, crieln(UIHbIC ISl JAHHON KaTerOpUH JCTEH,
o0ecreunBaroIIe OCMBICIIEHHOE OCBOCHUE COZCpX aHMs 00pa30BaHUs MO MPEAMETY:
YCWJICHHE TMPEIMETHO-TIPAKTUYECKON NEATETHbHOCTH C aKTHBH3AIMEH CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepHaya ¢ OMOpPOH Ha alTOPHUTM; IOIIArOBOCThY B M3yUYECHUHU
Marepuana; HWCIOJIb30BaHWE JOMOJIHUTENIbHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
1a0JI0HBI, OMNOpHBbIE TAaOJMUIBI); PEUYEBOM OTYET O NPOLECCE M Pe3ysbTare
JeSITeIbHOCTH; BBITOJIHEHNE CIIEUANTbHBIX 3aJaHHi, 00ECIIeYnBAIOIIUX KOPPEKIIUIO



peryisuuu  y4eOHO-IT03HABATENbHOM JESTEIbHOCTM MU KOHTPOJb COOCTBEHHOTO
pe3yJibTara.

Jns obyuarormxcsi ¢ 3[IP cymiecTBeHHBIM SIBISIIOTCS TpUEMbl pabOTHI ¢
JEKCUYECKUM MaTepuanioM mo mpenmery. [IpoBoautcs chneuuanbHass paboTa 1O
BBE/ICHUIO B aKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaemble TEpMUHBI BBOJATCS Ha TOJHCEHCOPHOM OCHOBE, 00s3aTelbHa
BHU3YyaJIbHAsI MOAJIEPAKKA, AIITOPUTMBI pabOTHI C OMPENEICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJl3allui TEPMUHOJIOTHH.

B cBsa3u ¢ ocoObiMM 00pa3oBaTEIbHBIMU MOTPEOHOCTAMU OOYYarOIMIMXCS C
3IIP, npu miaHUpoOBaHMU PabOThl YUEHHKAa Ha YPOKE CIEIyeT NpUICPKUBATHCS
CJIEYIOIIIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: [JaBaTh QJITOPUTM OTBETA; pa3pellaTh
II0JIB30BAThCS IJIAHOM, COCTABJICHHBIM ITPH MOATOTOBKE JOMAIIHErO 3aJaHus; JaBaTh
OonplIe  BpEMEHM TOTOBUTHCS K OTBETY y JOCKHM; paspemarb JAelarh
MpeABapUTEIIbHBIE 3aIIMCH, TIOJIb30BATHCS HATJISIHBIMU TOCOOUSIMU.

2. Ilo BO3MOKHOCTHM 3a/laBaTh OOYYarOIIMMCS HABOASIIME W YTOUHSIOIIUE
BOITPOCHI, KOTOPBIE IOMOTYT UM NOCJIEAOBATENBHO U3JI0KUTh MaTepual.

3. CucremMaTHuecKu MPOBEPATh YCBOCHHE MaTepuaia Mo TEMaM YPOKOB, IS
CBOEBPEMEHHOT0 OOHAPYKEHUS MPOOETIOB B MPOLIEAIIEM MaTepurare.

4. B npouecce U3y4eHHs HOBOrO Marepuaia BHUMAHUE YYEHUKOB 0OpalaeTcs
Ha Haubosee CI0XKHbIE pa3zelibl u3yyaeMoil TeMbl. Heobxonnmo yarie oopamarses K
HUM C  BOIIPOCaMH, BBIACHAIOIIMMU IOHMMaHHE Y4YyeOHOro MaTepuala,
CTUMYJIMPOBATh BOIPOCHI IIPU 3aTPYIHEHHUIX B YCBOEHUM HOBOI'O MaTepHala.

Mecto yuyeOHoro npeamera « @usnka» B y4eOHOM ILIaHe

B cootrBercTBUM C DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOT'O 001Iero oOpa3oBaHusi yueOHBIN npeameT «Dus3nka» BXOIUT
B MpeaMeTHYI0 00nacTh «EcTecTBEeHHbIE HAyKW» W SBISETCS 00S3aTE€IbHBIM IS
u3yuenusi. Conepkanue ydeOHOro mnpeamera «®Pusnkay, MOPEICTAaBICHHOE B
denepanpHOM paboueit mporpamme, coorBercTByer GI'OC OO0, denepanbHOit
oOpa3oBaTeIpHOM MPOTpaMMe OCHOBHOTO 00Iero ooOpazoBanus, DenepanbHOI
aJanTHPOBAHHONW 00pa3oBaTEIbHOM MpOrpaMMe OCHOBHOTO OOIEro oOpa3oBaHUS
JUIsT OOYYaroIMXCsA € 3aJICPKKON TCUXHYECKOro pa3BUTHA.OO0IIEe YHCIO Yacos,
PEKOMEHJIOBAaHHBIX ISl M3ydeHus: (pu3uku Ha 0a30BOM ypoBHE, — 238 yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJeN0), B 8 Kiacce — 68 yacoB (2 yaca B HeJeN0), B 9
kiacce — 102 yaca (3 yaca B HefIeINIO).



COJEPKAHUE YYEBHOTI'O IIPEJIMETA «®PU3UKA»

7 KIIACC

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

dusnka — Hayka o npupose. SIsnenus npupoas (MC'). @usnueckue sBIEHHS:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckre BenUUMHBL. M3mepeHue Quandeckux BenUUuH. Du3auueckue
npuboper’. [lozpewnocms usmepenuti. MexayHapoHas CUCTEMA €IUHUII

Kak ¢u3uka u qpyrue ectecTBEHHbIE HAYKH U3Yy4aloT npupony. Ecmecmeento-
HAYYHBIL  MemoO NO3HAHUA: Habn00eHue, NOCMAHOBKA HAYYHO20 60Npocd,
8bIOBUIICEHUE  2UNOme3, IKCNepuMeHm No Npoeepke 2unomes, 0OvIACHeHUe
Habmooaemozo saenenus. Onucanue Guuieckux sA6NeHUl ¢ NOMOWbIO MOOeell.

[Tpenmet 1 MeTOABI PUBUKHU.

Jemoncmpayuu’

1. MexaHn4deckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE
SABJICHUS.

2. ®uznueckre TpruOOpsl U NPoUEAYpa NPAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM TPUOOPOM.

Jlabopamopnsie pabomul u onvimol

1.Onpenenenrie 1eHbl JEJIEHUS H3MEPUTEIBHOTO Mpudopa (UCHOJIB3YA
TEXHOJOTMUECKYIO KapTy SKCIIEPUMEHTA).

2. I3mepenne paccTOsTHUM.

3. U3mepenne 00bEMa )KUIIKOCTU U TBEPAOTO Tea

4. Onpeoenenue pazmepos Manbix mei.

5. H3mepenue temmepaTypsl OpPU IOMOIIM >KUIAKOCTHOTO TEPMOMETpa H
JaTYuKa TeMIEpaTyphbl.

6. Ilposedenue uccnedosanusi no nposepke unomeswvi: OAIbLHOCHMb NOJNEMA
wapuka, nyweHHo20 20pu30oHmMaibHo, mem Ooabule, 4em OoIbule 8blICOMA NYCKd.

Pa3zgea 2. IlepBoHayajibHbIe CBEICHUA O CTPOCHUM BEILIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJBl, ux pasmepvl. Onvimol,
0oKaszvlearouue OUCKpemnoe cmpoeHue 6euecmad.

JIBrxkenue dactuil BemiecTBa. CBs3b CKOPOCTH JBW)KEHHMS YacTUIl C
TemnepaTypoil. bpoyHoBckoe naBwxeHue, mudpdysus. Bzaumooeiicmeue uacmuy
gewecmea: NPUMSAdICeHUe U OMmaiKueaHue.

ArperatHble COCTOSIHUSI BELIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObIX
(kpucmaniuueckux) men. Bzaumocesasv meocoy ceoucmeamu 6ewecms 8 pasHbiX

'MC — 351eMeHTBI COJIEPHkKAHUS, BKIIFOUAONINE MEXIPEIAMETHBIE CBA3H, KOTOPHIE MOPOOHEE PACKPHITHI B
TEMaTHYECKOM IUITAHUPOBaHHH.

231ech U anee KypcuBOM 0003HAYEHBI TEMBI, M3y4Y€HHUE KOTOPHIX MPOBOJUTCS B 03HAKOMUTENBHOM IU1ane. [lenaror
CaMOCTOSTENILHO OIpe/elsieT 00beM N3y4aeMoro MaTepHania.

3Bee Jlemonctpanuu u JlaGopaTopHble paboThI, TIPEICTABIEHHBIE B COJEPIKAHHUH, JI0MyCKAETCs (MOYKHO) TIPOBO/IUTD,
UCTIONBb3Ysl MH(POPMAIMOHHBIE M JJIEKTPOHHbIE TeXHOJIOrHHU (L] poBbIe 00pa3oBaTeIbHBIE PECYPCHI).



azpe2amHuvlX COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2ammvix COCMOAHUL 800bI.

Hemoncmpayuu’

1. HaGmronenne OpoyHOBCKOTO JIBHXKECHHUSI.

2.Habmonenue nuddysum.

3. Habmwooenue  sasnrenuti,  0OBACHAIOWUXCS — NPUMSANCEHUEM — UIU
OMmMAanKueaHuem 4acmuy eewecmaa.

Jlabopamopnwie pabomul u onvimol

1.Oyenxka Ouamempa amoma MemoOoM psAd08 (C  UCHOTb30BAHUEM
gomoepaghuii).

2.01bITHI IO HAOTIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B.

3.01bITEl 10 OOHAPYKEHHUIO JCHCTBUS CHUJ MOJIEKYJSIPHOTO TMPUTSHKEHUS
(2/1eKMpPOHHAA 0EMOHCMPAUUSL).

Pa3nen 3. /IBu:keHHue U B3aUMOAEHCTBHE TeJl

Mexanudeckoe JIBIWKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE IBUKCHUE.
Cxopoctb. Cpeousisi ckopocmv npu HepagHomepHom Osudiceruu. Pacu€Tt mytd u
BPEMCHU JIBHKEHUS.

SBneHune wuHepUMH. 3aKoH uHepyuu. Bzaumoleiicmeue men KAK NPUYUHA
UsMeHeHUs1 ckopocmu o08udicenuss mei. Macca kak mepa uHepmuocmu meid.
IImoTHOCTE BemiecTBa. (8536 NAOMHOCMU C KOAUHECMBOM MOJEKY1 8 eOUuHUuye
00véMa sewecmaa.

Cuna kak XapakTepucTuhKa B3aumonaeuctBusi ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwro ounamomempa. SIBIEHUE TATOTCHUS] U CHUJIA
TsokecTd. Cuna msowcecmu na opyeux niaanemax (MC). Bec tema. HeBecoMocTs.
CiioxxeHue cuJji, HampaBJICHHBIX MO OAHOM mpsiMou. PaBHogencTByromas cui. Cuna
mpenus. Tpenue cxonvocenus u mpenue nokos. Tpenue 6 npupooe u mexnuxe (MC).

HMemoncmpayuu’

Hab6nronenne MexaHMUeCKOTO IBYKCHHS TEa.

N3mepenne CKopoCTH MPSIMOJTMHEHHOTO ABUKCHUS.
HaOntonenue siBjieHUs] THEPIUU.

Hab6nronenue n3MeHeHnsI CKOPOCTH TIPH B3aUMOJICHCTBUH TEII.
CpaBHEHHE Macc 10 B3aMOICHCTBUIO TEJl.

CroxeHre CHJI, HallpaBJICHHBIX 110 OJTHOM MPSMOM.

JIaﬁopamopubze pabomul u onvimul

1. Omnpenenenue  CKOpOCTA  PAaBHOMEPHOrO  JBWXKEHUA  (LIapuka
B KUJIKOCTH, MOJCIH  JJICKTPUYSCKOTO  aBTOMOOWJIS U T. IL.)(2J1eKMPOHHAA
demoncmpayus).

R

2. Omnpenenenue cpeqHel CKOPOCTU CKOJIbKEHUS OpycKa WM IIapuKa 10
HAKJIOHHOM IJIOCKOCTH.
3. OnpeneneHue MIOTHOCTH TBEPOTO Tea.

“31eck ¥ Janee IPUBOAUTCS PACIIMPEHHBIHA IepedeHb 1a00paTOPHEIX paboT U OIIBITOB, U3 KOTOPOTO YYMTENb AeIaeT
BBIOOP IO CBOEMY YCMOTPEHHUIO.



4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb PAaCTsDKeHHs (AedopmMaiinn)
MIPY>KAHBI OT TIPUIIOKEHHOW CHITBI.

5. OnbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CUJIbI TPEHUST CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znea 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra30B

HaBnenue. Cnocobvi ymenvulenus u yseiuverus oaeienus. /lasnenue easa.
3asucumocms Oasnenus 2aza om ob6wvéma, memnepamypul. llepedaua oOasnerus
meépovimu menamu, dcuokocmamu u eazamu. 3axon Illackans. IInesemamuueckue
Mawunsl. 3aBUCUMOCTD JIABJICHUS XKUAKOCTH OT riyouHsl. Coobwarouuecss cocyoul.
T'uopasnuueckue mexanuzmol.

Atmochepa 3emnan u atMmocdepHoe aaBieHue. [Ipuuunel cyujecmeosanus
6030ywHoti obonouku 3emau. Onvim Toppuuennu. Hszmepenue ammocgheproco
oasnenus. 3a8ucUmMocms ammochepro2o 0asieHus Om 8blCOmbl HAO YPOBHEM MOPAL.
IIpubopul Onsa uzmepenus ammocpeprnozo oasetus.

eticmsue srcuokocmu u 2aza Ha NOSpyrceHHoe 8 HUX meso. BeiTalikuBaromas
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCHUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

2. [Tepenaua naBieHUs KUIKOCTHIO U Ta30M.

3. Coobmraromuecs: CoCy/Ibl.

4. ['mppaBnuyeckui npecc.

3. [IposiBieHue neicTBUS aTMOCPEPHOTO TABICHUS.

6. 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHOW YacTh
TeJa U MIIOTHOCTH )KUAKOCTH.

7. PaBeHCTBO BhITAJIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcnoBue miaBaHus Tel: TUIaBaHUE WJIU MOTPYKEHUE TeNl B 3aBUCUMOCTH

OT COOTHONIEHUS IIOTHOCTEHN TeJa U )KUIKOCTH.
Jlabopamopnwie pabomul u onvimol

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMA MOrpyKEHHOM
B KHUJKOCTh YaCTH TeJa.

2. OnpeneneHue BBITAIKMABAIOIMIEH CHJIBI, JEHCTBYIOUIEM Ha  TEJO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIIECH CHIIBI, JIEUCTBYIOLIECH Ha
TEJIO B JKUJKOCTH, OT MaCChI TeJA.

4. OneITBl, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTH BBITAIKUBAIOIIEH CHIIBL,

JICHUCTBYIOIIEH Ha TEJO B KUIKOCTH, OT 00BhEMa MOTPYKEHHON B KUAKOCTh YaCTU
TE€JIa U OT IUIOTHOCTH KUJKOCTH.

3. KoncrpyupoBanue  apeomerpa  WiIM  KOHCTPYHPOBAHUE  JIOAKHU
U ONPENECIICHUE €€ TPY30IM0IbEMHOCTH.

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



[IpocTtbie MeXaHWU3MBbI: pblyar, OJOK, HaKJIOHHAsA IUIOCKOCTh. [lpasuno
paenogecus pviuaea. llpumenenue npasuia pagnogecusi pviuaza K OJ0KY. «3010moe
npasunoy mexanuxu. KIIJ mpocTeix MexaHu3MoB. IIpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexanudeckass 3Heprus. Kunemuueckas u nNOmMeHYUAnbHAs  IHEPIUSL.
Ilpespawenue 00no2o 6uoa mexanuueckou sHepeuu 6 Opy2ol. 3aKOH COXpaHEHUS
SHEPIrUU B MEXAHUKE.

Hemoncmpayuu

1. [Ipumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuviepabomst u onvimoi’

1. Omnpenenenre pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tella
10 TOPU30HTAIIBHON TTOBEPXHOCTH.

2. HccenenoBanue ycaoBUM paBHOBECHS pblyara.

3. N3mepenue KIIA HaKJIOHHOU IIJIOCKOCTH (31eKmpoHnHan
oemoncmpauusi).

4. N3yuyeHne 3aKOHA COXpPAHEHUS MEXAHWYECKON SHEPrUu (271eKmpOHHAsA
demoncmpauusi).

8 KJIACC

Pa3znen 6. TemioBble siBjIeHMSI

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

Mogenu TBEPAOro, JKUAKOTO U Ta3000pa3HOrO0 COCTOSHHUM BEIECTBA.
Kpucmannuueckue u amopguvie mena. ObvscHeHue c8oUCmM8 2a308, HCUOKOCMeEl U
MeEPObIX Mmell HA OCHO8E NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKoUu Mmeopuu.
CmauuBaHue u kanuiisapHvle a6ieHus. Tennosoe pacuupenue u cocamue.

Temneparypa. Cea3p memnepamypvl cO CKOPOCHbIO MENI08020 OBUNCEHUS.
yacmuy.

Buytpennsis  sHeprus. Cnocobbl  uzmeHeHusi  GHYMpPEHHelU  OHepeuu:
menionepeoaia u cosepuienue pabompt. Buowr menionepeoayu.
Menionpo8OOHOCHb, KOHBEKYUSL, U3YYEHUe.

KommdecTBo Temnotel. Yoenvuas mennoémkocms eewecmeéa. Teniooomen u
mennosoe pasrogecue. Ypagrnenue meniogoeo banauca.

Ilnasnenue u omeepoesanue KpUCMALIULECKUX 8eujecms. YOoenvHas menioma
naaenenus. Ilapoobpazoseanue u xonoencayusa. Hcenapenue (MC). Kunenue.
Yoenvnas mennoma napoobpazosanus. 3agucumocmv memnepamypbl KUNEHUs Om
ammocgeprozo oasnenus. Braxcnocmo 6030yxa.

DHeprus TOIIUBA. YoenvbHas menioma c2opanus.

Hpunyunor pabomwvr mennosvix osucameneu. KIIJ[ mennosoeco oOsucamens.
Tennosvie osucamenu u sawuma oxkpyxcaroueis cpeovt (MC).

3axon coxpanenus u npespawjenus Inepeuu 8 mennoswvix npoyeccax (MC).

Hemoncmpayuu



1. Habnronenue 6poyHOBCKOTO ABUKEHUS.

2. Habmonenue nuddysun.

3. HabGnronenue siBneHuit cMaunBaHUS U KaMWJUISIPHBIX SBJICHUH.

4. HabGnrogenue TemioBoro pacummpeHus Tel.

5. V3MmeHeHre naBieHUs rasza Mpu U3MEHEHUH 00bEMa M HarpeBaHUH WU
OXJIAXKJICHHUU.

6.  IlpaBwia u3MepeHus TeMIIEpaTyphbl.

7. Bunsl Tenonepenaym.

8. OxnaxjaeHue Ipu COBEPIICHUN PaOOTHI.

9 HarpeBanue npu coBepiiieHUH pabOThl BHCIIHUMU CHUJIAMHU.

10. CpaBHeHHUE TEMIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGmonenue kumeHwus.

12. HaOmroneHue mocTOSHCTBA TEMIEPATYPhl IPH IUIABJICHUU.
13. Mopaenu TEIUIOBBIX ABUTATCIICH.

Jlabopamopnwie pabomul u onvimol

l. OnpITel IO OOHAPYKEHHUIO EUCTBUS CUJI MOJIEKYJSIPHOTO MPUTSKEHUS
(2/1eKMpPOHHAA 0eMOHCMPAYUUSL).

2. OnbIThI O BRIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIA Caxapa.

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

4. Onpenenenve AaBieHUs BO3yXa B OajUIOHE IIITPULIA.

5. OneITHI, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JIABJICHHS BO3QyXa OT €ro
00bEMa U HarpeBaHUs WM OXJIAXKICHUSI.

6. IIposepxa eunomesvi TUHEUHOU 3A6UCUMOCTU ONUHbL CMOJIOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOL MPYOKe Om memnepamypbi.

7. HaGntonienne u3MeHeHUs: BHYTPEHHEH SHepruum Tena B pe3yJsbTare
TeIJIonepeayr U padoThl BHEITHUX CHUJI.

8. HccnenoBanue [BIEHHS TEMJIOOOMEHA MPU CMEUIMBAHUU XOJOJHON U
ropsiueu BOJBI.

9. Onpeoenenue Koauuecmea meniomsl, MNOJIYYEHHO20 6000U NpU

menyioobmMeHe ¢ HazpemvbiM MemaiiuyecKum YuIuHOpoM.
10. HccnenoBanue npouecca HCHapeHusl.
11. OnpeneneHne OTHOCUTEIBHON BIAKHOCTH BO3AyXaA.
12.  Onpedenenue yoenvHou meniomsl Nias1eHUsL TbOd.

Pazgen 7. JjekTpudyecKkue 1 MArHUTHbIE SIBJICHUS

Inexmpuzayusi men. JIBa poaa JIIEKTPUUECKUX 3apsaoB. BzaumonencTBue
3apsHKEHHBIX TEJL.

DnekTpuueckoe mnone. llpunyun cynepnosuyuu 31eKmpuyeckux noaet (Ha
KauecmeeHHOM YPOBHe).

Hocumenu snexkmpuueckux 3aps008. DiemenmapHulil 31eKmpuyeckuli 3apsio.
Cmpoenue amoma. 1IpOBOOHUKA U  JUDJIEKTPUKUA. 3aKOH  COXPaHCHUS
ANEKTPUYECKOTO 3apsa.



DIIEKTPUYECKUN TOK. Ycrosus cywecmeoganusi 21eKmpuyeckoco mokda.
NcTouyHMKM TIOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOrOo TOKa (TEIUIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKmpudecKull mox 8 HCUOKOCHX U 2a3ax.

PaGota W MOIIHOCTH DJIEKTPUUECKOTO TOKa. 3akon Jicoyra—/lenya.
Onekmpuueckue yenu u nompeoumenu INeKMPUUECKOU IHepeuu 8 Ovbimy.
Onextpuyeckas nenb. Cuna Toka. DieKkrpuyeckoe HampspkeHue. ConpoTHBIICHHE
MPOBOAHUKA. YOenvHoe conpomusnenue seujecmsea. 3akoH OMa 1Jis ydacTKa IIeIu.
[TocnenoBaTrenbHOE W MApPAJUIENIBHOE COECAMHEHUE MPOBOAHUKOB. Kopomkoe
3aMblKaHue.

[TocTosiHHBIE MarHUTHI. B3auMoaeHCTBHE TOCTOAHHBIX MArHUTOB. Mazcnumuoe
none. Maenumnoe none 3emnu u e2o 3HauyeHue O dwcuzHu Ha 3emne. Onvim
IOpcmeoda. Macnumnoe none snexkmpuuecko2o moxa. llpumenenue 31eKmpomMasHumo8
6 mexHuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
dnexmpoosueamensy NOCMOSAHHO20 MoKaA. Hcnonvsoeanue snexkmpoosuzcamenci
MeXHUYeCKUx yCmpoucmeax u Ha mpancnopme.

Onvimsr @apaodes. HAeanenue snexkmpomacnumuou unoykyuu. Ilpasuno Jlenya.

Inexmpozenepamop. Cnocobui noJyYeHus 9NIeKMPUUECKOU SHep2UlU.
DJIIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu

1. DIIeKTpU3aLUS TEIL.

2. JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEI.

3. YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.

4. DIIEKTpOCTaTUYECKAs] HHAYKIIHUS.

3. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

6. [IpoBOOHUKY U AUDIIEKTPUKH.

7. MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

8. HcTouHMKM OCTOSIHHOTO TOKA.

9. JIeCTBUS SIEKTPUYECKOTO TOKA.

10.  DnekTpuyecKknil TOK B )KUIKOCTH.

11. Ta3oBbli paspsa.

12.  H3mepeHue cuibl TOKa aMIIEPMETPOM.

13. H3mepeHue 3IeKTpUYECKOro HANPSHKEHUS BOJIBTMETPOM.

14. Peocrar u MarasuH CONPOTUBJIEHU.

15. B3aumojelicTBUE MOCTOSTHHBIX MAarHUTOB.

16. MoaenrpoBaHre HEBO3MOXKXHOCTH pa3eieHUs MOTOCOB MarHuTa.
17. MoaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18.  OmeIiT Dpcrena.

19. MarnuTtHoe noJjie ToKa. DIEKTPOMArHHUT.

20. JleiicTBME MarHMTHOIO MOJISI HA MIPOBOJIHUK C TOKOM.

21. DnekTpoaBUTraTesib NOCTOSHHOTO TOKA.

22. HccnenoBaHue SIBIECHUS 3JIEKTPOMATHUTHOW MHIYKIUU.

23.  Omneitel Papajes.

24, 3aBUCHUMOCTbD HarpaBJICHUA HWHAYKOUMOHHOI'O TOKa OT YCJ'IOBI/Iﬁ €ro
BO3HHUKHOBCHUNA.



25. DnexTporeHepaTop NOCTOSHHOI'O TOKA.
Jlabopamopnuie padomul u onvimul

1. OnpiTel 1O HAOMIOACHHUIO JJICKTPU3AIMM Tell MHAYKIUEH U Tpu
COTIPUKOCHOBEHUH.

2. HccnenoBanne NEHCTBUS DJIEKTPUYECKOTO IO HA IPOBOJHUKHA U
TUDIIEKTPUKH.

3. COopka 1 mpoBepka pabOThI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

4.  H3mepeHue u peryirpoBaHUE CUIIbI TOKA.

5. H3mMmepenue u peryiupoBaHUE HANPSHKEHUS.

6.  HUccneoosanue 3asucumocmu cuivl moKd, U0ywe2o yepes pe3ucmop, om
CONPOMUBNEHUSL PE3UCMOPA U HANPANCEHUS HA Pe3UCMOpe.

7. Onwvimeot, oeMoHCmpupyrowue  3a8UCUMOCHb NEKMPUUECK020
CONpOMuUBIeHUsL NPOBOOHUKA OM €20 OJUHbL, NIOWaAoU NONEPeyHO020 CedeHus U
mMamepuana.

8. lIposepxa npasuna crnodxcenuss HANPAXCEHUN Npu NOC1e008aMenbHOM
COeOUHEeHUU 08X Pe3UCTOPO8.

9. lIposepxa npasuna 01s cunvl mMoxa Npu NAPAIIETbHOM COEOUHEHUU
Pe3uUcmopos.

10. Omnpenenenue padOTHI ANEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OmnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

12.  HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO Y€pe3 JIAMIIOUKY, OT
HANpsHKECHHS HA HE.

13.  Onpeoenenue KII/[ nacpesamens.

14. HccnenoBaHre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

15. HM3ydyeHwe MAarHUTHOrO TIOJII TIOCTOSIHHBIX MAarHUTOB TIpU  HX
00BEMHEHUY U Pa3/ICIICHUN.

16. HccnenoBaHue IEUCTBUA dJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSA
KaTyIIIKK C TOKOM U MarHuTa OT CUJIbI TOKA U HAIlpaBJICHHS TOKA B KaTYIIIKE.

18. H3yueHue AeHCTBUS MAarHUTHOTO MOJIs HA TPOBOAHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 31eKmpoosu2amessi.

20. MHNsmepenune KII/] snexTpoaBuraTeaIbHON yCTaHOBKH.

21. OmnbITel TO WCCIEAOBAHUIO SIBICHUSI JJIEKTPOMArHUTHON WHIAYKIIWU:
HCCIIEIOBAHNE N3MEHEHUM 3HAUEHUS M HAIIPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJIeHHS

Mexanuyeckoe ABWKeHHE. MarepuanbHas Touka. CuctemMa oOTcuéra.
OTHOCUTENTBHOCTh MEXAaHMYECKOrOo JABWKEHHUA. PaBHOMepHOe NpsSMOJIMHEHHOE
nBIWKeHUE. Hepasnomepnoe npsamonuneiinoe osudgicenue. CPemHSIs U MeHOBEHHAS
CKOpOCmb mejia Npu HePasHOMEPHOM OBUNICEHUU.



VYckopenue. Pasnoyckopennoe npamonunetinoe oOsudiceHue. (CB0oOOAHOE
nagenue. Onvimot I anunes.

Jluneunas u y2nosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

Ilepbiii 3ak0H Hprorona. Bropon 3akon Herotona. Tperun 3akoH HproToHa.
Ipunyun cynepnozuyuu cuJ.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKOIbMCeHUs, Culd
MpeHus NOKosl, Opyaue uobl MpeHus.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUSA. YCKOPEHHE CBOOOIHOTO
nageHus. euscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocmo.
Hesecomocmo u nepezpysxu.

PaBHOBecue marepuanbHOU TOUYKH. AGconmomHo meépooe meno. Pasnosecue
MeEép002o mena ¢ 3aKpenjiéHHoU ocbio 8paujerus. MOMEHT culibl. [lenmp msascecmu.

Nmnynec Tena. Msmenenue umnynvca. Mmnynsc cunvi. 3aKOH COXPaHEHUS
ummnyibca. PeaktuBnoe asmxenue (MC).

Mexanudeckass pabora W MoOIIHOCTh. PabGoTta cun TskecTu, ympyzocmu,
mpenus. Ceazv snepeuu u pabomsi. 1loTeHIIMAIbHAS YHEPTUs TeNa, MOAHITOTO Haj
ITIOBEPXHOCTBIO 3eMIH. [lomenyuanvras snepaus cocamou npyscunsvl. Kunernueckas
sHeprus. lTeopema o Kunemuueckou sSHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPIUMu.

Jemoncmpayuu

1. Habmronenne MeXaHMYeCKOTO JBM)KEHHUS Tella OTHOCHTEIBHO Pa3HBIX
TEN OTCYETA.

2. CpaBHeHUE TyTE€Hd U TPACKTOPUN ABUKEHHUSI OJHOTO M TOrO K€ Tela
OTHOCHUTEJILHO Pa3HbBIX TEJl OTCUETA.

3. N3mepenne CKkopoCTH U YCKOPEHHUS MPSMOJIUHEHOTO IBUKECHMUS.

4, HccnenoBanue nmpru3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUS.

5. HaGnronenue nBM>XKeHUS Tela Mo OKPYKHOCTH.

6. HaOntonenne MeXaHMYECKUX SIBJICHUM, MPOUCXOAIIMX B CHUCTEME

orcuéra «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBU>KEHHH OTHOCHUTEJIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHUS T€JIa OT MACChl TeJIa U ACHUCTBYIOIICH HA HETO
CHUJIBI.

8. Hab6nronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TEII.

9 N3MeHeHue Beca Teia Mpyu yCKOPEHHOM JIBUKCHUU.

10. Ilepenauya ummyJsbca Ipy B3aUMOJECHCTBUN TEN.

11. TIpeobpa3oBaHus IHEPTUHU TIPHU B3aUMOJICHCTBUHN TEN.

12.  CoxpaHeHue uMIyJibca MPU HEYNIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMIyJbca MpU aOCOTIOTHO YIIPYTOM B3aMOICHCTBHH.

14. HaGmionenne peakTHBHOTO JBUYKEHUS.

15. CoxpaHeHue MEXaHHUYECKOM SHEPTUH MPU CBOOOTHOM MaICHUH.

16. CoxpaHeHHe MEXAaHMYECKOM OHHEPrMU MNpPH JBUKEHUM Tela IOA
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnvie pabomul u onvimol



l. Koncmpyuposanue mpaxma ons pazeona u oanbHeuuie2o pagHoMepHO20
OBUINCEHUS WLAPUKA UTIU TETIeHCKU.

2. Ompenenenre cpeaHell CKOPOCTH CKOJIBKCHHUS OpycKa WM JIBWIKEHUS
IIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHne yCKOpEeHHsI Tejla MPU PaBHOYCKOPEHHOM JIBIXKEHHH I10
HAKJIOHHOM TUIOCKOCTH.

4.  HccnenoBaHue 3aBUCHMOCTH IMYyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
JBMKEHUHU 0€3 HaYaJIbHOM CKOPOCTH.

5. IIposepra eunome3svl. eciu npu pPasHOYCKOPEHHOM O8UMNCEHUU 0e3

HayaibHoU CKopocmu nymu OMHOCAMCA KdK p;za HeYemmbix yuces, mo
coomeemcmeyrouue npomesNCymKu e6pemeru 0O0UHAKOBDIL.

6.  HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHSI OT CHJIBI
HOPMAaJIbHOIO JaBJICHUS.

7. Onpenenenue ko3phuiieHTa TPEHUST CKOJIbKECHHUS.

8. Onpenenenne KECTKOCTU NPYKHUHBI.

9. Omnpenenenre pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHUH TeJla

10 TOPU30HTAIBHON TOBEPXHOCTH.

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

11. M3ydeHwue 3aKOHA COXPAHEHHUS DHEPTUH.

Paznen 9. Mexannveckue KoJie0aHNS U BOJTHBI

KonebarenbHoe npmxenre. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUN: TIEPHUO/I,
4acToTa, aMImIuTyaa. Mamemamuyueckui u npyscunHvli masmuuku. lIpeepawenue
9HepauU npu Ko1ebamenbHOM 0BUNCEHUU.

3aryxatoiue konebanus. BeiHyxkaeHHble Kojebanus. Pezonanc.

Mexanuueckue BoJIHBL. CBOWCTBa MEXaHWYECKUX BOJH. [IpodonvHblie u
nonepeynvie 80aHbl. [[MUHa 80HbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbL 8 MBEPOOM meile, ceticmudeckue 8onbl (MC).

3ByK. I pomkocms 38yka u evicoma moua. Ompadicenue 38yka. HUngpaszsyx u
VIbMPA3BYK.

Jemoncmpayuu

1. HaOmronenne xoneOaHUM Tel MOJ JEUCTBUEM CHIIBI TSKECTH U CHJIBI
YOPYTOCTH.

2. HaGmonenue xosnebaHui rpy3a Ha HUTH U Ha MPY>KUHE.

3.  HaOmroneHue BbIHYKIEHHBIX KOJICOAHUI U Pe30HAHCA.

4.  PacnpocrpaHeHue MpoJOIbHBIX U MONEPEYHBIX BOJH.

3. Habmoienne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HaHC.

Jlabopamopnwie pabomul u onvimol

1. OnpeneneHue YacToThl M Tepuoda KoJieOaHMM MaTeMaTH4eCKOro
MasiTHHKA.
2. Ornpenenenre 4acTOThl M NEpUOaa KOJeOaHUN MPYKMHHOTO MasiTHUKA

(2/1eKMpPOHHAA 0eMOHCMPAYUsL).



3. UccnenoBanne 3aBUCUMOCTH Tepuoga KojJeOaHUN TMOABEIIEHHOTO K
HUTHU TPy3a OT JJIMHBI HUTH.

4. HccnepoBanue  3aBUCMMOCTM  [EpUOAA  KOJEOAHW  MPY>KMHHOIO
MAasITHHKA OT MAacCChl Tpy3a (371eKMPOHHAA OEMOHCMPAUU).

5. [IpoBepka HE3aBUCUMOCTH MEpHOJIa KoJaeOaHu Tpy3a, MOABEHIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmeITB, JEMOHCTPHUPYIONIME 3aBHCHMOCTh TEpPHOJa  KOJICOaHUU
NPY>KUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.

7. WN3mepenne  ycKOpeHHs  CBOOOJHOTO  TaACHUS  (271eKmpoHHAsA
demoncmpauus).

Pazgea 10. DneKTpOMArHUTHOE MOJIE€ M 3JIEKTPOMATHUTHbIE BOJIHbBI

DJICKTPOMAarHUTHOE  MoOJie.  DJIEKTpOMarHuTHble  BOJHBL.  (Ceolicmea
aneKkmpomMacHummuslx 60aH. ILllkana asnexkmpomacHummubix 601H. Hcnonvsosanue
INEKMPOMASHUMHBIX 80JIH Ol COMOBOU CEA3U.

DJlekTpoMarHuTHas mnpupoja ceta. CKOpocTh cBeTa. BomHOBBIE CBOMCTBA

CBETA.

Hemoncmpayuu

1. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

2. BoaHoBbIE CBOMCTBA CBETA.

Jlabopamopnsie pabomot u onvimor*

1. N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIIBHOTO
tenedona.

Pa3zgen 11. CBeToBbIe IBJICHUS

JlyuyeBas Mosienb cBeta. MictouHuku cBeta. [lpsamonunetinoe pacnpocmpanenue
ceema. 3ammenusi Coanya u Jlynvi. Otpaxkenue cBera. [lnockoe 3epkano. 3axkou
OMpadzceHusi ceema.

[IpenomiieHne cBeTa. 3aKOH MOpeNoMIIEHUs cBeta. [lonnoe 6HympenHee
ompaxcenue ceema. Hcnonvzosanue nNoOAHO20 BHYMPEHHE20 OMPANXCEHUs 8
ONMUYECKUX C8EMOBOOAX.

Jlunza. Xon nyuedr B smH3E. Onmuueckas cucmema gomoannapama,
mukpockona u meaeckona (MC). I'naz kax onmuueckas cucmema. bauzopykocms u
O0AIbHO30PKOCHb.

Paznoowcenue 6enoco ceema 6 cnexkmp. Onvimvr Hvromona. Crooicenue
CNEeKmMpPAlbHbIX YBEmOs.

Hemoncmpayuu
[IpssMmonuHEHOE pacCIPOCTPAHEHUE CBETA.

OtpaxxkeHue cBeTa.

[Tonydenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTHYECKUN CBETOBO/L.

Xon nyuel B coOuparolei JImH3e.

XoJ JIyder B paCCEUBAIOLIECH JIUH3E.

Nk -



8. [Tonyuyenue n300paxkeHU ¢ TOMOUIBIO JTUH3.

9. [Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.
10.  Mopens ria3sa.

11. Pasnoxenue 6e10ro CBETa B CIEKTP.

12.  Tlomyuenue 6enoro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimul

1. UccnenoBanre 3aBUCUMOCTH yIJia OTPAKEHHSI CBETOBOTO Jiydya OT yIJia
najeHus.

2. N3yuenune xapakTepuCTUK N300paKeHUs MpeAMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa TPEJIOMJIEHUSI CBETOBOTO Jyda OT
yTiia TaJieHUs Ha TPaHUIIE «BO3AYX—CTEKIION.

4. [Tonyuyenue n300pakeHU ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

5. Omnpenenenve  (GOKYCHOTO  PAcCTOSIHUSI UM ONTHYECKOM  CHJIBI
cobuparoniet JUH3bI (21eKMPOHHASA 0EMOHCMPAYUL).

6. OneITel MO Pa3lOKEHUIO OEJoro CBETa B CIEKTP (271eKmpoHHas
oemoncmpauusi).

7. OnbITHI 0 BOCHPUSITUIO 1BETA MPEIAMETOB MPU UX HAOIIOJACHUU uepes

L[BETOBbIE (DUIIBTPBI.

Paznen 12. KBanToBbIC SIBJICHUS

Onvimol Pezepghopoa v mnaHeTapHas Mojelb atoma. Mojens aroma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeoi.

PanunoaktuBHOCTE. Anbgha-, bema- u eamma-usnydenusi. CTpOCHHE aTOMHOTO
anpa. Hyxknownas moodens amomuozo Adpa. Hzomonvl. Paouoaxmuémsie
npespawerus. Ilepuoo nonypacnaoa amomHwix soep.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUs 3apsiJlOBOTO M MAacCOBOIO YHUCET.
Peaxyuu cunmesa u denenus soep. Ucmounuxu snepeuu Connya u 36é30 (MC).

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

Hemoncmpayuu
CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpexoB B kamepe Buibcona.

Pabota cuéTunka HOHU3UPYIOUINX U3TyUYEHUI.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

JIaﬁopamopubze pabomul u onvimul

1. Habniooenue cnnowHvlx u 1uHeuuamulx CneKmpos u3yueHus.

2. Uccnenoanne TPEKOB: U3MEPEHUE ASHEPIHMU YACTHUIBI MO TOPMO3HOMY
nyTH (1o ¢poTorpapusim) (2,1eKmpoHHas 0emoncmpayus).

3. N3mepenue paagnoakTUBHOTO (POHA (971€KMPOHHAA OeMOHCMPAayUs).

R



IHoBTOPHUTEIHLHO-00001IAOIIUIT MOAYIb

[ToBTOpUTENHEHO-0000IAIOMINK MOTYJIb IPEIHA3HAYEH JJIsI CUCTEMATU3ALMH U
0000IIEHUST MPEMETHOTO COJIEP)KAHUSA W OMbITA JAEATEIbHOCTH, MPUOOPETEHHOTO
MIPU U3yYCHUH BCETO Kypca (PU3NKH.

[Ipy M3y4eHUM AAHHOTO MOJIYJIS PEaTU3yIOTCS M CUCTEMATHU3UPYIOTCS BHJIbI
NESATENbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYHMBAETCS JOCTHKEHUE NPEIMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  00yueHuUs,  QopMupyercs
€CTECTBEHHO-HAy4YHasi I'PAMOTHOCTh. OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAaHHUS
SABJICHUM NPUPOABI U TEXHUKH, OBJIAJCHHE YMEHUSIMH OOBSACHATH (U3NUECKUE
ABJICHUS, TPUMEHSA TMOJy4YEHHbIE 3HAHUSA, pemarb 3aJa4d, B TOM YHCIE
KAUE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMONATBHO AEATENbHOCTHBIA XapaKTeP JAaHHOTO pa3zena peaausyercs 3a
CYET TOr0, UTO yYAIMECS BHIMTOIHSIOT 33JJaHUs, B KOTOPBIX UM IIPEJIaraeTcsi:

" Ha OCHOBE IIOJIyYEHHBIX 3HAHUW pAaclo3HaBaThb M HAYYHO OOBICHATH
(u3nUecKue SBIECHUS B OKPYKAOIIEH MPUPOAE U MOBCETHEBHOM KU3HU;

" MCIOJIB30BaTh MO/ PyKOBOACTBOM II€1arora Hay4yHble METObI UCCIEIOBAHUS
(dbusnyeckux SIBJICHUM, B TOM YHCJIE JUIsi MPOBEPKU THUIOTE3 U TMOJTYUYEHUS
TEOPETUYECKUX BHIBOJIOB;

" OOBSCHATH C ONMOPOM HA JUAAKTUYECKHI Marepuall mocie OOCYXIECHHS C
ME€JaroroM Hay4Hble OCHOBbI HauOoiee BaXKHBIX JOCTH)KEHH COBPEMEHHBIX
TEXHOJIOTUH, HalpuMep, MPAKTHYECKOTO HCIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHA IPEBPAILICHHS M COXPAHEHHUS BCEX HM3BECTHBIX BHUJIOB
SHEPTHUH.

Kaxmas w3 TeM JaHHOrO paszfena BKIIOYAET OAKCIEPUMEHTAIbHOE
uccieoBaHle O0O0OOIIAlOIer0 XapakTepa Ha YCMOTpPEHHE Mefarora U IMpu €ro
nomomu. Pasgen 3aBepmiaercss NPOBEACHUEM JUArHOCTUYECKOW UM OLEHOYHOU
paboThI 32 KypC OCHOBHOM IIKOJIBI.

INJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA YYEBHOI'O IIPEIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA



B nenom pesynbratel ocBoeHus oOydaromumucs ¢ 3IIP yueOHoro mpenmera
«Du3uka» TOKHBI COBMANATh ¢ pe3yipTaTamu denepanbHoil paboyeil mporpaMmmbl
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

Haubomee 3HaUNMBIMH SIBJISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbpTaTe nzydeHus (u3MKa Ha YPOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus y
obyuarorerocst ¢ 3[1P 6yayT chopmMupoBaHb! ClAeAyONAE THMIHOCTHBIE PE3YIbTaThI
B YaCTH:

1) maTpruoTUYECKOTO BOCIIUTAHUS:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(bu3nYEeCcKOi HAyKH;

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

2) rpa’kJJaHCKOT'O U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TMPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JOCTHKECHUM
busuKy;

OCO3HAaHME BAXHOCTU MOPAIBHO-ITUUYECKUX TMPHUHIIUIIOB B JEATEILHOCTH
YUYEHOTI0;

3) 3CTETUYECKOT0 BOCIIUTAHUS:

BOCIIPUATHE JCTETUYCCKUX KA4eCTB (PU3NUECKOW HAYKH: €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAyYHOTO MTO3HAHUS

OCO3HAHWE IICHHOCTH (U3NYECKOW HAayKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHKWS MHpPA, OCHOBBI DPa3BUTUS TEXHOJOTHM, BaXXHEHIIEH COCTABJISIOLICH
KYJBTYPHI;

pa3BUTHE HAy4YHOU JHOOO3HATENBHOCTH, HWHTEpPEca K HCCIeN0BATEIBCKON
NeSITETHbHOCTH;

5) dbopmupoBaHUs KyJIbTYPbI 3I0POBbSI K SMOIIMOHAIBHOTO OJIaromoIyqHs:

OCO3HAaHME IIEHHOCTH 0e30macHoro obOpa3a KHU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXKHOCTU MPaBUII 0€30IMIaCHOTO MOBE/ICHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, ¢ JIECKTPUICCKUM U TEIJIOBBIM 000PYIOBAHUEM B JIOMAIITHUX YCIIOBHSIX;

c(hopMHUPOBAHHOCTh HaBbIKa pedIeKCHU, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY
¥ TaKOTO KE TIpaBa y IPYroro 4eI0BeKa;

6) TPyA0BOTO BOCIIUTAHMUS:

7) aKTUBHOE ydYacTHE B PCIICHWHM NPAKTHYCCKUX 3amad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHW3allid, HACEJICHHOTO  IMyHKTa, POJHOTO  Kpas)
TEXHOJIOTMYECKOW M COIMAJIbHOM HAIMpaBICHHOCTH, TPEOYIOMIMX B TOM YHCIE H
(bU3MYeCKUX 3HAHUM;

WHTEPEC K MPAKTUICCKOMY M3yUCHUIO MPOoheCcCrid, CBSI3aHHBIX ¢ (PU3UKOMH;

8) PKOJIOTHUYECKOT0 BOCIIUTAHUS:



OpUEHTALUsl Ha NpPUMEHEHHE (U3NYECKUX 3HAHUM JUIs pelleHus 3anad B
00JIaCTH OKpYXaroLel Cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLUEHKH MX BO3MOMXHBIX
IIOCJIEICTBUM JIJIs1 OKPY KAIOLEH CPENBI;

OCO3HaHUE TJI00ANIBHOTO XapakTepa 3KOJOTHYECKUX MpoOJiieM U MyTell ux
peleHus;

9) apanTanuu K U3MEHSIOIUMCS YCIOBHSM COLMAIBHON ¥ NPUPOIHOM CPEJIbL:

NOTPEOHOCTh BO B3aUMOJCHCTBUM TMPU BBIIOJIHEHHH HCCIECIOBAHUNA H
IPOEKTOB (PU3NYECKON HAIIPABIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTUX;

IOBBIIICHHE YPOBHSA CBOEM  KOMIIETEHTHOCTM  4Ye€pe3  IMPAKTHYECKYIO
NEATENBHOCTD;

NOTPEOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM 4ucie (pOpMyIUpOBATH
UJEeH, OHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHue JNe(UIUTOB COOCTBEHHBIX 3HAHUNA M KOMIETEHTHOCTEHN B 00JacTH
(NI

IUIAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (PU3NYECKHUX 3HAHMIA;

CTPEMIJIEHHE aHAM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

OLICHKA CBOMX JEHWCTBUM C YYETOM BIMAHMS Ha OKPYXKAIOLIYI0 Cpeny,
BO3MOYKHBIX IN100aTbHBIX NOCJIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnadenue ynugeepcanbHblMu y4eOHbIMU HOZHABAMEIbHHIMU OCIICHBUAMU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBCKTOB (SIBJICHUH);

yCTaHABJIMBATh CYIIECTBCHHBIM NPH3HAK KIIaCCH(PUKAINKA, OCHOBAHHS IS
000011IeHNs U CPAaBHEHUS,;

BBISIBJIAITH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (QU3NIECKUM SBICHUSIM;

BBISIBIIATH TTPUYUHHO-CJIC/ICTBEHHBIC CBS3M TPU  HM3YYCHUH (HUIUIECKUX
SBJICHUM W TPOIIECCOB, MPOBOJUTH BBIBOJBI C HCIOJIH30BAHUEM JCAYKTHBHBIX H
WHYKTUBHBIX YMO3AKJITIOYEHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKHUX
BEIIMYMH, PU HEOOXOAUMOCTH TO/I PYKOBOJICTBOM YUHTEII;

BBIOMpATh Croco0 pemieHus y4yeOHOM (¢u3uueckol 3aaaun (CpaBHEHHUE
HECKOJIbKUX BapHaHTOB peElIeHUs, BBIOOp HauOoyee MOAXOIAIIET0 C Y4YETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPUEB) MO PYKOBOJICTBOM YUUTEIIS.

2) 6a30BbIE UCCIEAOBATEILCKUE ACHCTBHUS:

WCITOJIB30BaTh BOIPOCHI KaK MCCIICOBATEIIbCKUI HHCTPYMEHT ITO3HAHMS,

MPOBOJUTH IO IIJIAHY OIBIT, HECIOXHBIM (U3HUECKUH IKCIICPUMEHT,
HeOOJIbIIIOe HccleoBaHuE (U3MUECKOTO SIBJICHHS, TPU HEOOXOAMMOCTU IO
PYKOBOJICTBOM YUHTEIIS,

dbopmynupoBath O00OOIIEHWS M BHIBOABI MO PE3yJbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTIBITA, UCCIIEIOBAHUS C OTIOPOM HA TIJIaH/aITOPHUTM.

3) pabota ¢ nHbOpMAaITHEii:



NPUMEHATh PA3IMYHbIE METObl, MHCTPYMEHThI W 3alpochl MpU TOHUCKE H
otOope MH(MOPMALUK WU JAHHBIX C YYETOM MPEANOKEHHOW y4eOHOH (usnueckoi
3a/1auu, IpU HEOOXOAMMOCTH IO PyKOBOACTBOM YUUTEIIS;

aHAM3UPOBaTh, CHCTEMATU3UPOBATh MH(HOPMAIINIO PA3INYHBIX BUIOB U (HOPM
MIPEICTABIICHHUSI;

CaMOCTOATEILHO  BBIOMpaTh  ONTUMAIbHYIO  (OpPMY  TIPEICTABIICHUS
uHDOpMAIIMU W WLIIOCTPUPOBATH pEIIaeMble 3aJadd HECIOXHBIMH CXEMaMH,
auarpaMMaMu, MHOM TpadUuKoi U UX KOMOMHAITUSIMU, IO/ PYKOBOJACTBOM YUHUTEIS.

Osnaodenue YHUBEPCANbHBIMU yueoHvimMu KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) obmieHue:

B XOJIe 00CYXJIeHUsI y4eOHOro MaTepualia, pe3yJibTaToB J1a00paToOpHBIX paboT
U TIPOEKTOB 3aj[aBaTh BOIPOCHI MO CYHIECTBY OOCYK/1aeéMOW TEMbI M BBICKA3bIBAThH
WJIeH, HAalleJICHHbIE Ha pPEIICHHE 3aJaud M MOoJJep)KaHue OJaroKenareIbHOCTH
OOIIICHNUS;

COTIOCTAaBIISATh CBOU CYXKJICHHS C CYXACHUSIMH JPYTHX YYACTHHKOB JHANIOTA,
0oOHapyKHBaTh Pa3IMINEC U CXOJICTBO TO3UITUH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJUYHO TIPEJCTABIATh PE3YJIbTAThl BBITIOJHEHHOTO (PH3WYECKOTO OIbITa
(dKCTIepUMEHTA, UCCIIEA0BaHUS, IPOEKTA).

2) coBMeCTHasl JIeSITEIHbHOCTD (COTPYIHUYECTBO):

MOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaJbHOU
paboThI PU PEIICHUH KOHKPETHOU (PU3NYecKOo poOIeMbl;

MPUHUMATH 1€ COBMECTHOMU JIEATETLHOCTH, OPTaHU30BBIBATH JICUCTBUS 110 €€
JTOCTIKEHUIO: PaCIpeiesiTh POJI, 0OCYKIaTh MPOIIECCH U Pe3yIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHHUS HECKOJIBKHUX YEIIOBEK;

BBITIOJIHATh CBOIO YacTh padOTHI, JOCTHTas KadeCTBEHHOTO pe3ysbTara IIo
CBOEMY HAIpABICHUIO W KOOPAWHHUPYS CBOM JEHCTBHSI C JAPYTUMHU UJIEHAMHU
KOMaH/IbI,

OIICHMBATh KayeCTBO CBOECTO BKJIaJa B OOMUK TPOIYKT IO KPHUTCPHUSM,
CaMOCTOSTENILHO C(OPMYITMPOBAHHBIM YUaCTHUKAMHU B3aMMOICHCTBHSI.

Osnadenue yHugepcaibHblMu YueOHbIMU Pe2Y/IAMUGHBIMU OCUCEUAMU:

1) camoopranu3zanus:

BBISIBIIATH TPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIOMUX IS
penieHus GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATHCS B PA3JIMYHBIX  TMOJAXOJAX  MPUHATHAA  PEIICHUM
(MHAMBUAYATBHOE, PUHATHE PEIICHUS B TPYTIIE, MPUHATHAE PEIICHUN TPYIINON );

COCTaBJISITh AITOPUTM pelieHuss PU3NIECKON 3a/1aur UK TIJIaHa UCCIICI0BAHMS
C y4€TOM UMEIOIINXCS PECYPCOB i COOCTBEHHBIX BO3ZMOXXHOCTEH, TI0]T pyKOBOJACTBOM
YUHATEIIA.

2) CaMOKOHTPOJIb:

JaBaTh OICHKY CHUTyallMM © TMpeyiaraTh IUlaH e¢ W3MEHCHHUs, IpHu
HEO0OXOIUMOCTH TOJI PYKOBOJICTBOM YUHTEJIS;



OOBSICHATh ~ TPUYUHBI  JOCTHXEHUS  (HEJOCTHXKEHHUs)  Pe3yJbTaToB
NEeSTETLHOCTH, JaBaTh OIICHKY IPUOOPETEHHOMY OIIBITY;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBHUSIM.

3) SMOIMOHAJIbHBIN MHTEIIJIEKT:

CTaBUTH CeOsl Ha MECTO APYroro 4eJoBeKa B XOJIE¢ CIOpa WM JAUCKYCCHH Ha
Hay4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYroro.

4) npunsiTUE c€0S U IPYTHUX:

MpU3HaBaTh CBOE MPABO Ha OIMMOKY IMPHU pelIeHUH (PU3NYECKUX 3a/1ad WK B
YTBEPKJICHUAX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBo APYyToro.

HPEAMETHBIE PE3YJIBTATBI

TpeGoBaHus K NpeAMETHBIM pe3yJibTATAM OCBOCHHUSI Y4eOHOI0 mpeaMeTa
«@Pu3nkay, pacupeaejeHHbIe 10 T0AaM 00y4eHH sl

Pe3ynbrarel mo rogam (opMyIHpYIOTCS MO MPUHLMILY A00aBIEHHUS HOBBIX
pe3ysbTaTOB OT ToAa K roay (pe3ynbTaTbl OYEpEeAHOro roja MO YMOJIYaHUIO
BKJIIOUYAIOT PE3YJIbTAThl MPEIbIIYIINX JIET).

7 KIIACC

[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOKHBI  OTpaXKkaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIINXCS YMEHUIA:

— OPHUEHTUPOBATHCS B TOHATHUAX W OMNEPUPOBATH MMH Ha 0a30BOM YpOBHE:
du3nUecKue M XMMHYCCKHUE SIBJICHUS; HAOIIOJCHUE, DKCIIEPUMEHT, MOJIECTb,
TUIOTE3a; CIWHMIBI (PU3MUECKUX BEIUYHMH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
IBIDKEHUE (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPSMOJMHEHHOE), TPACKTOPHSI,
paBHOAeHcTBytomass  cui,  gedopmanus  (ynopyras, — IJIacTHYECKas),
HEBECOMOCTh, COOOIIAIOIIMECs] COCYAbl, C OMNOpPOM Ha AUAAKTUYECKUU

Marepua
— paznmuuath sABieHUS (IU(Qy3us; TEIIOBOE ABMKEHUE YAaCTHUIl BEIIECTBA;
pPaBHOMEPHOE JIBH)KCHUE; HEpPABHOMEPHOE IBH>KCHUE; WHEpLHUS;

B3aMMOJICUCTBHE TEN, pagHogecue meEEPObIX meil C 3AKPEeNniIéHHOU O0Cbio
epawenusl; Tiepeaada JaBJICHUS TBEPABIMU TEIaMHU, KUAKOCTAMHU U Tra3amu;
atMoc(epHOe JaBjeHUE; TIUIaBaHWE TeJ; MPEBPAIICHUS MEXaHUYECKOU
SHEPruM) IO ONMHMCAHUIO WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JTaHHOE (PU3MYECKOE SIBJICHHE, MOCe MPEeABAPUTEIHLHOIO
00CYXK/ICHHUsI C TIEAarorom;

— pacrio3HaBaTh MPOSIBIICHNE U3YYCHHBIX (M3UUECKUX SBJICHUM B OKPYKAIOIIEM
MHUpE, B TOM 4HuCie (U3NYECKUE SBICHHS B MPHUPOE: MPUMEPHI JIBUKCHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM WM HEKUBOW NPUPOAE; NEUCTBUE CHUIIBI
TPEHUSI B MPUPOJIC M TEXHUKE, BIUSIHHE aTMOCHEPHOTO JaBJICHUS Ha >KUBOU
OpraHu3M; IUIaBaHWE PbIO; pbIYard B TEJE YEJIOBEKa; MPHU STOM MEPEBOJIUTH
MPaKTUYECKYyl0  3a7adyy B Y4eOHYI0,  BBIICTATH  CYIICCTBEHHBIC
CBOMCTBA/MIpU3HAKY (PU3UUECKUX SIBJICHHI C MOMOIIbIO NIEAArora;



OMKCHIBATh WM3YyUYCHHBIE CBOWCTBA Tel W (DU3MUECKHUE SIBICHUS, HCTOIB3YS
¢usnyeckue BeMUUMHBI (Macca, 00BEM, TUIOTHOCTH BEIECTBA, BPEMs, MYTh,
CKOpPOCTbh, CPENIHAS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tela, Cuja
TpeHwusl, AaBjieHue (TBEPIOTO Tena, KUIKOCTH, Ta3a), BBITAJKUBAIOIIAS CHUIIA,
MexaHu4yeckas paboTa, MOIIHOCTb, MJI€UO CHIIbI, MOMEHT CHJIbI, KO3 (UIIUEHT
MIOJIC3HOTO JICUCTBUS MEXaHM3MOB, KHHETUYECCKAsl M MOTEHITMATbHAS YHEPTHS)
C OIOpOM Ha CXeMy; TpH ONHCAHWW PACKPHIBATh (PU3NIECKUH CMBICIT
UCTIONb3YEMBIX BEIMYUH, NX 0003HAYCHUS U SIUHUIIB (PU3MUECKUX BEIUYUH,
Haxooums opmynvl, Ce53bl8aouue OAHHYIO PUUYECKYI0 BeTUUUH) C OpYeUMU
BEUYUHAMY, CMPOUMb 2PAPUKU  UZYHEHHLIX 3A8UCUMOCTmel GU3UYeCcKUxX
geuYUH C OTIOPOM Ha TUAAKTHICCKHA MaTepHal;

XapaKTepu30BaTh CBOMCTBA TeM, GU3NUECKUE SBICHUS U MPOIECCHI, UCTIOIB3YS
MpaBuWia CIOXKEHUs cull (BIOJIb OJTHOM TIpsIMOM), 3axon I yka, 3axon llackans,
3axkon Apxumeoa, npasuno pasHosecus puvluaza (010Ka), «3010mMoe npasuioy
MexXaHuky, 3aKOH COXPaHEHHUS MEXaHWYECKOW SHepruv; MpH STOM J1aBaTh
CJIIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3ANUCHIGAMb €20 MAmeMamuiecKoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyicoeHuem niana pabomol;
OOBACHATH (PU3MYECKUE SIBJICHUSA, TIPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: Mpy MOMOIIU
meJarora BEISBIISATh MPUYHMHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3
1—2 noruyeckux maroB ¢ ONOpoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3UUECKUX
SABIICHUH, PU3NIECKIX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh TUIOBBIE pacyE€THBIC 3aJlayM B 1JEHCTBHME C OMOPON Ha aITOPHUTM,
IpeIBapUTEIHLHO Pa300paHHBIN COBMECTHO C TIEAaroroM, UCIOJb3ys 3aKOHbI U
(dbopmMyIIbl, CBS3BIBatONME (DU3NUYECKUE BETUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJlauu 3aMKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3UUECKUE BETUYHHBI B
dbopMyabl ¥ TPOBOAUTH Pacy€Thl, HAXOJUTh CIPABOYHBIC JaHHbBIC,
HEO0OXOUMBIE JIJISl PEIICHUsI 3371a4, OLIEHUBATh PEATUCTUYHOCTh TOJYYCHHOU
(bU3UYECKON BEIIMUUHBL;

pacrmo3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEITUTH MPU MTOMOIIH (HU3UIESCKUX
METOJIOB TIOCJIE MPEIBAPUTENILHOTO OOCYXACHHUS C TIeIaroroM; MpH MOMOIIU
re1arora B ONMMCAaHUM UCCIICIOBAHMSI BBIJICISITh TIPOBEPSIEMOE MPEANOIOKCHHIE
(rumotesy), C OMOpOH Ha [AWJAKTUYECKUH MaTepuai pa3nudyarh W
MHTEPIPETUPOBATH MOJYYCHHBIH pe3yNbTaT, HAXOAUTh MOCIe OOCYKICHHS C
MeJIarOroM OIIMOKHU B XOJI€ OTBITA, IeJIaTh BHIBOJBI IO €T0 pe3ysIbTaTaMm;

YMETh HAxOJIUTh C WCIOJh30BaHWEM HU(PPOBHIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI TI0 HAOMIOJCHUIO (PU3UUECKUX SBICHUN WIIN (PU3HMUECKUX CBOMCTB TEII:
dbopMyIMpoOBaTh MPOBEPSIEMBbIE  MPEATONOKECHHS, COOMPATh YCTAHOBKY
U3 TIPEIJIOKEHHOTO O00OPYJOBaHMSI C OIMOpPOM Ha CXEMy, 3alUChIBaTh XOJ
ombITa U (OPMYTUPOBATH BBIBOJIBI TI0]] PYKOBOJICTBOM TIEAarora;

BBITIOJTHATH TIPSIMBbIE M3MEPEHUS PAaCcCTOSHUS, BPEMEHHU, MacChl Teia, 00béMa,
CWJIBI U TEMIIEPATYPhI C UCTIOIB30BAHUEM aHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB
C OMOPOM Ha aNrOpUTM; 3aIIUCHIBATH MOKa3aHUs MIPUOOPOB C yUETOM 3aJaHHOMN
a0COIOTHON TOTPEIIHOCTY U3MEPEHHI;



— MpPOBOAWTH COBMECTHO C II€JaroroM HCCJIEA0BAHUE 3aBUCUMOCTH OJIHOM
¢u3nyecKo BENIWYMHBI OT JIPYTOW C MCIOJIB30BAHUEM MPSIMBIX H3MEPEHUI
(3aBHCHUMOCTH IIyTH PAaBHOMEPHO JBMXKYILEroCs Tela OT BPEMEHH IBHKEHUS
TeNa; CUIbl MPEeHUsi CKONbICeHUs om eeca mend, Kaiecmea o00pabomiu
nogepxHocmeu mel U HE3ABUCUMOCMU CUTbl MpeHuss Oom NnIowaou
CONPUKOCHOBEHUSI mel; CUIbl  YAPY2OCMU OM  VOIUHEHUS.  NPYHCUHbL,
8LIMANKUBAIOWE CUNbL OM  00BEMA NOSPYHCEHHOU Yacmu mena u Oom
NJIOMHOCMU  HCUOKOCMU, €€ He3A8UCUMOCU OM NIOMHOCMU mead, Om
2NYOUHBI, HA KOMOPYIO NO2PYHCEHO Mmeno, YCI08Ull NAABAHUS Mel, YCI0GULL
pasHosecus pvluaza u 0J10K08);, TIOJ PYKOBOJICTBOM Iefarora y4acTBOBaTh B
IUTAHUPOBAHUU Y4EOHOTO UCCIEIOBAaHUS, COOMPATh YCTAHOBKY M BBIMOJIHATH
U3MEpPEHHUs], Cleqysl NPEJIOKEHHOMY IUIaHy, (DUKCUPOBATH pPE3YJIbTaThl
MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B BUJE MPEIJI0KEHHBIX
TabnuI ¥ rpauKOB, AEIATh BHIBOJBI 110 PE3YJIbTATaM UCCIEIOBAHUS;

— TMPOBOAWTH KOCBEHHBIE HW3MEPEHUsS] (PU3NYECKUX BEIMYUH (IJIOTHOCTh
BEILIECTBA >KUJAKOCTU U TBEPAOTO Teia; CUiia TPEHHS CKOJIbXKEHUS; /1aBICHUE
BO3/1yXa; BBITAJKHUBAIOIIAS CUJA, IEUCTBYIOIIAA HA MOTPYKEHHOE B KUIKOCTh
TENO; KOA(PPUIUEHT IMOJIE3HOIO AEHCTBHUS TNMPOCTHIX MEXAHU3MOB), CIEIYs
NPEAJIOKEHHOW  WMHCTPYKIMW; TpPU  BBIIIOJIHEHUHM  W3MEPEHUN MO
PYKOBOJICTBOM Te€larora COOMpaTh OSKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYUCIISITh 3HAYEHNE NCKOMOU BEJTUYUHBI;

— co0nogaTh IpaBWiia TEXHUKH O€30MAaCHOCTH NpH paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM TIOCIIE MTPEABAPUTEIILHOTO O0CYXKACHUS C M1€1arorom;

— COIOCTAaBJATh NPUHIIMIBI JCUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETP, TMHAMOMETpP, COOOIIAIOIINECS COCYAbl, OapOMeTp, pblyar,
MOJIBI)KHBIA W HEMOJBWXHBIA OJIOK, HAKJIOHHAS IUJIOCKOCTh C OINOPOW Ha
TATAKTHYECKUN MaTepual;

— XapakTepU30BaTh MPUHIIMILI ACHUCTBUSI U3YUYEHHBIX MTPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB MOCIE MPEABAPUTENIBHOIO OOCYKJIEHHUS C MEAAroroM ¢ OMnopor Ha
UX omnucaHus (B TOM 4YHUCJE: NOJAIIMIHUKH, YCTPOWCTBO BOJOMNPOBOAA,
TUAPABINYECKUA Tpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), HCIOJb3ysd 3HAHUS O CBOMCTBaX (UBMYECKUX SBJICHUM U
HE0OX0ouMbIe (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

— TPUBOJUTH TPHUMEPHI / HAXOAUTH MHPOPMALUIO O TPUMEPAX MPAKTUIECKOTO
UCTIONIb30BaHUs  (PU3WYECKUX 3HAHUW B  TOBCEIHEBHOW JKU3HU  JUIA
obecrieueHrs 6€30MacHOCTUA TP OOpAIICHUH C MPUOOPaMH U TEXHUYECKUMU
YCTPOICTBaMH, COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOIO
MIOBEAECHUS B OKPYKAIOLIEH CPEJIE;

— OCYUIECTBJISITh C MTOMOIIBIO Me1arora 0T00p MCTOYHUKOB MH(POPMAILIMUA B CETH
WNHTepHET B COOTBETCTBUU C 3a/laHHBIM IMOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOITUXCSl 3HAHUN M MYTEM CpaBHEHUS Pa3JIMYHBIX UCTOUYHUKOB BBIJCIATH
uH(poOpMaIMIO, KOTOpas SBIAETCA MPOTUBOPEYMBOM WM MOXKET ObITh
HEJIOCTOBEPHOM;



— HCIIOJIb30BAaTh MpPHU BBHIMOJTHEHUH YYEOHBIX 3aJaHUNl HAyYHO-TOMYJISPHYIO
aUTepaTypy (U3HUECKOTO COACpX aHHs, CIPaBOYHBIC MaTepHalIbl, PECYpChl
cetu  HMHrepHer; BnaaeTp  OpuUEMaMM  KOHCIIEKTUPOBAHHS  TEKCTA,
npeoOpa3oBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

— co3[aBaTh MOJ PYKOBOJACTBOM I€fjarora C¢ OOCYXJEHHEM IUlaHa pPabOThI
KpaTKue MHCbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE 2—3 HCTOYHHUKOB
uHpopMauu (PU3NYECKOTO COAEpXKaHUs, B TOM 4HCIE IyOIMYHO JenaTh
KpaTKue COOOILEHUs O pe3yibTaTax MPOEKTOB WIH Y4eOHBIX HCCIEIOBaHMIA;
IPU 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YYEHHBIM MOHATHWHBIN ammapar Kypca
(U3MKH, COMPOBOXKIATH BHICTYIIJICHHE MPE3CHTAIUEH;

— TMpHU BBIIOJHEHUU YYEOHBIX MPOEKTOB M HUCCIEIOBAHHMA MOJ PYKOBOJCTBOM
nejarora  pachpenensitb OOs3aHHOCTH B TPYIIE B COOTBETCTBUM C
ITIOCTABJICHHBIMM 33/1a4aMH, CJICIUTHh 32 BBIIIOJIHEHWEM IUIaHA JICWCTBUU,
aJIcKBaTHO OLIGHUBAaTh COOCTBEHHBIM BKJIAJ, B JEATEIBHOCTh T'PYIIIBL
BBICTpAauBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBHE, YUWUTHIBAs MHEHUE
OKpY’KarOIIUX.

8 KUVIACC

[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPaXKaTh
c(OPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHMN:

— OpHUEHTUPOBATHCS B MOHATHIX M ONEPUPOBATH UMU Ha OA30BOM ypOBHE: Macca
M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHKEHHE AaTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHUSI BEIIECTBA, KPUCTAIIMYECKUE U aMOp(HbIE Tela, HACHIIIEHHBIA U
HEHACBIIICHHBIA T1Aap, BIIAXKHOCTh BO3AYyXa; TEMIIEpAaTypa, BHYTPECHHSA
DHEPrus, TEIUIOBOW JIBUTATENb; DJJIEMEHTApHBIM DJIIEKTPUUYECKUM  3apsii,
JNEKTPUYECKOE  TIOJIE, TPOBOJHUKM W JHUDJIEKTPHUKH,  IOCTOSHHBIN
ANEKTPUYECKUN TOK, MATHUTHOE TOJIE;

— pasnuuarh SBJICHMS IOCNE MPEABAPUTEIBHOTO OOCYXKJIEHHUS C MeAarorom
(TemyoBoe paclIMpeHHe/cKaThe, TeIlonepeaaya, TeIIOBOe paBHOBECHE,
CMa4yMBaHUE, KaOWUIAPHBIE SIBJICHUS, MCIIAPEHUE, KOHJECHCALMS, TUIABJICHHE,
KpUCTaIA3aLUs (oTBepneBaHue), KUIICHHUE, Teruronepeaaya
(TEemIONpOBOJHOCTh,  KOHBEKLMS,  M3JIy4Y€HHE);  JBJIEKTpU3alus  Tell,
B3aUMOJICICTBUE 3apsJ0B, JECHUCTBUS DJIECKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JEHCTBHUE MArHUTHOTO  IOJS
Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasi WHAYKIUS) O OIMUCAHUIO HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIMX TaHHOE
(du3nyuecKoe SBICHUE;

— pacrmo3HaBaThb C MOMOUIbIO IEJarora MpOsIBICHUE H3YUYEHHBIX (HU3MUECKUX
SBJICHUH B OKPYXarollleM MHUpE, B TOM YucIie (PU3NUECKUe SIBICHUS B IPUPOJIE:
IIOBEPXHOCTHOE HATSKEHUE U KANIMJUISIPHBIE SIBJICHUS B PUPOJE, KPUCTAILIBI B
npupone, uznydenue CoiHia, 3amep3aHHe BOJOEMOB, MOPCKUE OpH3BI,
oOpa3oBaHHE pOCHI, TyMaHa, HWHEs, CHEra; OJJIEKTPUYECKUE SBJICHUS B
aTMoc(epe, IIEKTPUYECTBO HKHUBBIX OPraHM3MOB; MAarHUTHOE IoJIe 3eMJIH,



apelid moarocoB, pojb MArHUTHOTO MOJS JUIS JKU3HU Ha 3emile, MOJISIPHOE
CUSIHUE; MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 33/a4y B YUEOHYIO, BBIIEIATH
CYILIECTBEHHBIC CBOMCTBA/MPU3HAKN (PU3NUECKUX SBICHUII;

ONKCHIBATh TOJI PYKOBOJACTBOM IIeAarora ¢ OOCYXIEHHEM IUIaHa palbOThI
M3YYCHHBIE CBOWCTBAa TeN U (DU3MUECKHE SBICHUS, HCIOJIB3Ys (PU3NUECKHUE
BEJIMYUHBl (TeMIepaTypa, BHYTPEHHSS DSHEPIUs, KOJMUYECTBO TEIIOTHI,
yZA€JIbHAs TEIUIOEMKOCTh BEILECTBA, YJEIbHAs TEILIOTA IUIABJICHUS, YACIIbHAS
TEIUIOTa NapooOpa3oBaHMsl, YyJEJbHas TEIUIOTa CrOpaHMsl  TOIUIMBA,
KOA(QUIUEHT TMOJIE3HOIO JEMCTBUSI TEIJIOBOM MAIllMHBI, OTHOCUTEJIbHAS
BJIQXXHOCTb BO3/1YyXa, DJJICKTPUYECKHM 3apsij, CHJIa TOKA, JJIEKTPHUUYECKOE
HAIpPsSDKEHUE, COINPOTHUBIICHHE IPOBOJHHKA, YIECIBHOE COIPOTHBIICHHE
BEILIECTBA, pad0OTa M MOIIHOCTh DSJIEKTPUYECKOrO0 TOKA); IMPU OMNHCAHUH
MpaBUIBHO TPAKTOBaThb C TMOMOUIbIO Tefarora (QPU3WYECKHd  CMBICH
UCIIOJIb3YEMBIX BEIMYMH, OOO3HAYEHUS W EIUHULBI (PU3HYECKUX BEITUYHH,
HaxoJUTh (OPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMYHMHY C
IPYTUMHU  BEJIMYMHAMH, CTPOUTh TIpadUKH H3YYEHHBIX 3aBHUCUMOCTEH
(bU3UYECKHUX BEJIMYUH;

OIpE/EIATh MOCe MPEABAPUTEIBLHOTO OOCYXACHUSI C IEJaroroM CBOICTBa
TN, (PU3MYECKHE SIBICHUS M TMPOILECCHI, MCIOJIb3ys OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpUM  CTPOEHMS  BEIECTBA,  IPUHLUII
CYNEPHO3ULMHU TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpAaHEHHUs 3apsia,
3akoH Oma 1y ydacTka Lenu, 3axkou [licoyna—J/lenya, 3aKOH COXpaHEHUs
SHEPIruy; MNpPHU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa U €ro
MaTeMaTUYeCKOE BBIPAXKEHHE C ONOpod Ha Uu(dpoBble 0Opa3zoBaTEIbHBIC
pecypcehl;

COOTHOCHUTB I10/1 KOHTPOJIEM Iefarora pU3nyeckue npouecchl U CBOWCTBA TeT,
B TOM 4YHCJIE€ W B KOHTEKCTE CHUTyallMd IPAKTHKO-OPUEHTUPOBAHHOIO
XapakTepa, NpHU MOMOLIM ME€arora BbIABIATh IPUYHMHHO-CIIEACTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKHX II1aroB ¢ OMOpPOoi Ha 1-2 M3yUeHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUHN, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTE;
pelmaTh TUIOBBIE PACUETHBIE 3a1a4i B 1—2 NEHCTBUS C OMOPOM HA aTOPUTM,
pelBapUTeIbHO Pa300paHHbI COBMECTHO C MIEAAroroM, UCMoJb3ys 3aKOHbI U
(dbopMyIIbl, CBS3bIBaIOLIME (PU3NUECKUE BETUUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layd 3alUChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEAOCTATOK AHHBIX MJIS
pelieHusl 3aJayd, BbBIOMPATh 3aKOHBI U (POpMYJbl, HEOOXOAMMBIE s €€
peuieHusi, NPOBOAUTH pacuy€Tbl W CpPaBHUBATh IOJYYEHHOE 3HAYCHHE
(¢u3nYeCKOi BETNYHHBI C U3BECTHBIMU JAHHBIMU;

UMETh MpEACTaBlIeHUE O MpoOsieMax, KOTOPhIE MOXKHO PELIUTh MPH MOMOLIH
(¢u3nYeCKuX METOJOB IOCINE MPEABAPUTEIBHOIO OOCYXKIEHHS C IEaroroM;
UCIIONb3YS ONMCAaHUE HCCIIEI0BAHMS, BBIJIEIIATD IIPOBEPSIEMOE
OpEAnojgoKEeHUe,  OLEHUBATh  MPaBWIBHOCTh  TOpSAJAKA  MPOBEICHUS
UCCJIeIOBAHMUSI, JI€JIaTh BBIBOIBI;

YMETb HaxOJUTh C HCIIOJIb30BaHMEM LU(POBBIX 00pa30BATEIbHBIX PECYPCOB
OTIBITHI IO HAOJIIOJIEHUIO (PU3UUECKUX SIBICHUN WM (PU3MUECKUX CBOWCTB Tel



(KanwIsipHbIE SIBJIICHUS, 3aBUCUMOCTb JABJIEHUS BO3AyXa OT €ro o0béma,
TEMIIEPATypPbl; CKOPOCTH MPOLIECCa OCTHIBAHUSA/HATPEBAHUS TIPU U3ITYYCHUU OT
[[BETa M3JTy4arolIe/OrIomaromeil MoBEpXHOCTH; CKOPOCTh UCTIAPEHUST BOJIBI
OT TeMIIepaTyphl KUJIKOCTH U TUIOLIAAN €€ TOBEPXHOCTH; NEKTpU3aLus Tell U
B3aMMOJICIICTBHE JIIEKTPUUYECKUX 3apsIOB; B3aUMOJICHCTBUE MOCTOSHHBIX
MarHuTOB, BU3yaJlIM3allisl MAarHUTHBIX TIOJIEW TOCTOSHHBIX MAarHUTOB;
JACHCTBUSI ~MArHUTHOTO TOJII HAa  TPOBOJHUK  C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa, CBOWCTBAa  JJIEKTPOABHUIATeNsl  MOCTOSIHHOIO  TOKA):
(opMyIupOBaTh MPOBEPSEMBIE MNPEANOIOKEHUS, COOMpPAaTh YCTAHOBKY U3
IPEJI0KEHHOTO 000pYAOBaHUs C OMOPON HA CXEMY;ONMCHIBATh XOJ OIBITA U
(opMyJIMpPOBATH BBIBOJIBI 110/ PyKOBOJCTBOM I1€Arora;

UMETh TPEICTaBICHUS O W3MEPEHUH TeMIepaTyphl, OTHOCHUTEIBHOMN
BIIQXKHOCTH BO3/yXa, CHJIbI TOKA, HAMIPSDKEHUS C MCTIOIH30BAaHUEM aHAJIOTOBBIX
npruOOpoB Y JAaTYMKOB (U3UYECKUX BEIMYWH; MPH TIOMOIIM Teaarora
CpaBHMBATh peE3yJbTaThl H3MEPEHUU C YUYE€TOM 3aJaHHON aOCOJIOTHOM
MOTPEIIHOCTH;

OPOBOJUTH COBMECTHO C TMEJAaroroM MHCCIEA0BaHUE 3aBHUCHUMOCTH OJIHOM
(¢u3nyecKkoil BENWYMHBI OT JIPYTOW C MCHOJIb30BAHUEM IMPSIMBIX H3MEPEHUN
(3aBUCUMOCTb  CONPOTUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOLIAAN
[OTIEPEYHOT0 CEUEHUS M YAEJIbHOTO CONPOTUBIIEHMS BEIIECTBA MPOBOJHUKA;
CWJIbI TOKa, MJYIIErOo 4epe3 IMPOBOAHMK, OT HAIPsDKEHHS HA IMPOBOJHUKE;
UCCJEIOBAaHUE  TOCIEIOBATENbHOTO M MApajUIeIbHOTO  COEIMHEHHM
MPOBOJAHMKOB): TUIAHUPOBAaTh HCCIEJOBaHHWE, COOMpaTh YCTAaHOBKY W
BBITIOJTHATH U3MEPEHHSI TI0]] PYKOBOJCTBOM I€Iarora, ciaeays mpeaioKeHHOMY
1aHy, (PUKCHPOBAThH Pe3yIbTAThl MOTYYEHHON 3aBUCHMOCTH B BHJIE€ TaOJIHII U
rpaduKoB, IenaTh BHIBOBI MO pe3yiIbTaTaM UCCIEIOBaHUS Mocie 00CyKIeHUs
C TeIaroroM;

COOTHOCUTh KOCBEHHbIE U3MEpPEHHUS (PU3NYECKUX BENUUYUH (yJlelbHas
TEIUIOEMKOCTh BEILIECTBA, CONMPOTUBJICHHE MPOBOJHHUKA, pabOTa M MOIIHOCTh
AJIEKTPUYECKOTO TOKA): C IOMOIIBI0 IMEeJarora IUJIaHUPOBaTh HU3MEpPEHMUS,
coOupaTh  SKCIEPUMEHTAIbHYIO  YCTaHOBKY, CIEAysd  MpeasIOKEHHOU
WHCTPYKLUH, U BBIYUCIISATH 3HAUCHHE BEITUUMHBI;

coOo/IaTh MpaBuja TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
000pyI0BaHUEM TIOCIE MMPEABAPUTETHHOTO O0CYKIEHUS C MEJarorom;
COTIOCTABJIATh C IMOMOLIBIO MeJarora MPUHIMIBI JCHCTBUS H3YYEHHBIX
npruOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAHUS (B TOM YHUCIIE:
CHUCTeMa OTOIUIEHHUS JOMOB, TUTPOMETp, MapoBas TypOuHa, aMIepMeTp,
BOJIbTMETP, CUETYMK DJIGKTPUYECKOM DSHEPIHH, JJIEKTPOOCBETUTEIbHBIC
npuOOpbl, HarpeBaTeibHBIC AIIEKTPONPUOOPHI (MPUMEPHI), AIEKTPUUECKUE
MPEeIOXPAaHUTENH; DJIEKTPOMArHUT, 3JIEKTPOJBHUraTeNIb IMOCTOSHHOTO TOKa),
UCTIONB3YSl METOIUYECKHE MaTepuaibl O CBOMCTBAX (DM3MUECKUX SIBICHUN H
HeoOXoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh I10CJIE IMPEIBAPUTEILHOTO OOCYKIEHHS C MENAaroroM IpocCTble
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIE NpUOOpPHI IO CXeMaM U



CXEMaTUYHbIM PHUCYHKaM (GKMJIKOCTHBIH TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETp, JABUTaTellb BHYTPEHHEIO CropaHus, 3JEKTPOCKON, peocTar);
COCTaBIAAITb CXEMBI JJICKTPUYECKMX LE€Ned C  IOCIEAOBATEIbHBIM U
napajyiebHBIM COSAMHEHUEM JJIEMEHTOB, COOTHOCS yCIIOBHBIE O0OO3HAYCHUS
AJIEMEHTOB JJIEKTPUYECKUX LEIEH;

— MPUBOJUTH NPUMEPHI/HAXOAUTh MHGOPMAIMIO O MPUMEPAX MPAKTUYECKOTO
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHUM B  TOBCEIHEBHOW KU3HM  JJIA
oOecrieueHrs 0€30MacHOCTU MpU OOpaIICHUH ¢ MPUOOpaMHU U TEXHUYECKUMU
YCTPONUCTBAMH, COXPAHEHUS 3[I0POBbS U COOIIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOILEH CpelIe;

— OCYIIECTBJISITH C TIOMOIIBIO TeAarora MOMCK HWHGOpManuu (HU3HUECKOTO
conepxkaHusi B ceTH HWHTepHET, Ha OCHOBE HMMEIOUIMXCS 3HAHUM W MYTEM
CpaBHEHUS JOMOJHUTENbHBIX MCTOYHHUKOB BBIACIATh MH(POPMALIUIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

— HCIIOJIb30BATh NPHU BBINOJIHEHUH YYE€OHBIX 3aJaHU OTOOpaHHYIO IMEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (PU3MUECKOTO COAEpIKAHUS, CIIPABOUHBIE
MaTepHallbl, pecypchbl ceTh VIHTepHET; BiIaseTh NpuéMaMy KOHCIIEKTHPOBAHUS
TEKCTa, NpeoOpa3zoBaHusl HHPOPMALIUU U3 OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C OIIOPO Ha aJTOPUTM M YTOUHSFOLIUE BOIPOCHI I1€1arora;

— CcO3/aBaTh MOJ PYKOBOJCTBOM IieAarora ¢ OOCYXKIEHUEM IUIaHa pPadOThI
MMCbMEHHbIE M KpaTKWE YCTHbIE cOOOHIeHUs, 0000mas HHQOpMaLUI0 U3
HECKOJIbKMX MUCTOYHUKOB (DPM3MUECKOTO COACPKAHUSA, B TOM YHUCIE MyOJIUYHO
MIPEACTABIIATh PE3YIbTATHl IPOESKTHOM MJIN UCCIIEA0BATEIBCKON AEATEIBHOCTH;
IIPX 3TOM I'PAMOTHO MCIIOJb30BAaTh M3YUYECHHBIN IMOHATUHHBIN ammapar Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIJICHUE NPE3EHTAIUEH;

— MpU BBINOJHEHMH YYEOHBIX MPOEKTOB M HCCIAEAOBaHUN  (U3HMUECKHUX
IPOLIECCOB IO PyKOBOJICTBOM II€/larora pacipeneisTh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBUU C MIOCTABJICHHBIMU 33/1a4aMU, CJIEJIUTh 3a BHINOJIHEHUEM TUIaHA
JNEeUCTBUHN U KOPPEKTUPOBATH €T0, aJIEKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
JEeSATEIbHOCTh TPYIIIbI; BBICTPaUBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
MPOSIBJISISt TOTOBHOCTD pa3peiiaTh KOHMIUKTHI.

9 KUIIACC

[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

— OPHUEHTUPOBATHCS B TMOHATUAX W OMNEPUPOBATH MMHU HAa 0a30BOM YpOBHE:
CHUCTEMA OTCYETA, MaTEepUalIbHAS TOYKA, TPACKTOPUSA, OTHOCUTEIBHOCTH
MEXaHUYECKOTO MBIKCHHS, nedopmarus (ympyras, TuiacTudeckas), TPeHHE,
YeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb U IEPErpy3Kd; LEHTP
TSDKECTH; aOCONIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPAOTO Tela,
paBHOBeCHE;, MEXaHWYECKHWE KOJeOaHWs W BOJHBI, 3BYK, WH(Pa3ByK
U YJIbTPA3BYK; JJEKTPOMATHUTHBIE BOJIHBI, IIKajda JJIEKTPOMATHUTHBIX BOJIH,



CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CHEKMPbl UCHYCKAHUSA U NO2TIOWEHUSL,
anbda-, 6eTa- 1 TaMMa-u3TydEHUs, U30TOIIBI, SIFICPHASI SHEPTCTHKA;
COOTHOCHUTB SIBJICHHS IIOCIIC IPEABAPUTEIBHOTO OOCYKICHHS C IIEIarorom
(paBHOMEpHOE u HEPaBHOMEPHOE PSIMOJTMHEHHOE JIBIDKCHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHKCHHE, CBOOOIHOE TaJieHUuEe Tell,
PaBHOMEPHOE JBIDKECHHE 10 OKPY)KHOCTH, B3aMMOJICHCTBHE TEJ, PEaKTHBHOC
JIBIDKEHUE, KojieOaTeIbHOE [IBIDKCHHE (3aTyXalIMUe ¢ BBIHYXKICHHBIC
KojcOaHMs), PE30HAHC, BOJHOBOC  JBIDKCHHE, OTpPaXCHUE  3BYKa,
IPSIMOJIMHEHHOE PACIIPOCTPAHCHHE, OTPAKCHHUE M MPEJIOMIICHHUE CBETA, ITOJIHOE
BHYTPCHHEEC OTpa)XKCHHUE CBETa, pa3jioKeHHe OeIoro cBeTa B CIHEKTp H
CIIOKEHUE  CIICKTPAIbHBIX IIBETOB, JHCIIEPCHS CBETa, CCTCCTBEHHAs
PaJIMOaKTUBHOCTh, BO3HMKHOBCHHE JIMHCHYATOrO CIIEKTpa H3IydYEHUs) I10
ONMMCAaHWI0O WX  XapaKTePHBIX CBOMNCTB HM Ha  OCHOBE  OIIBITOB,
JICMOHCTPHPYIOIINX JTaHHOE (PU3NICCKOE SABJICHUE,

pacmo3HaBaTh C IOMOIIBIO II€JIarora IMPOSBICHUE HM3YYCHHBIX (HU3HYCCKUX
SIBJICHHH B OKpY»KarolieM MHUpe (B TOM Yuciie (PU3UICCKUE SIBIICHUS B IIPHPOJIC:
IPWINBBI U OTJIMBBI, JBMKCHHE IUIaHeT COJHEYHOM CHCTEMBI, PCaKTHBHOE
JIBIDKCHUE  JKUBBIX  OpPraHU3MOB, BOCIPHATHE 3BYKOB  JKUBOTHBIMH,
3eMIICTPSACECHUE, CEHCMHYCCKUE BOJIHBI, IIyHAMH, 9XO0, IIBETa TEJ, ONTHYCCKHE
SIBJICHUS B IPUPOJIC, OMOJIOTHYECKOE JIECHCTBHE BUIUMOTO,
yIbTPa@HOICTOBOTO M PEHTICHOBCKOTO  M3JYYEHUH;  €CTCCTBCHHBIM
paMOaKTUBHBIN (POH, KOCMHYECKHE JIy4YH, PaJIAOAKTUBHOC H3IIyUYCHUE
MPUPOJIHBIX MHUHEPAJIOB; JACHCTBHE PAIUOAKTHUBHBIX M3JIyUCHHUH HAa OpPTaHH3M
YeJIoBeKa), MPU ATOM I10]T PYKOBOACTBOM IeAarora nepeBoIUuTh MPAKTHICCKYIO
3aJadyy B y4eOHYIO, BBIACIATH CYIICCTBCHHBIC  CBONCTBA/NPH3HAKU
(u3HYECKUX SBICHMUII;

OMKCHIBATh II0JI PYKOBOJACTBOM IieAarora ¢ oOCYXJICHHEM IUIaHa pPaOOThI
U3YUYCHHBIC CBOMCTBA TEJI U (PU3WYCCKUE SIBICHMS, HMCIOIB3Ys (PU3NYCCKHE
BEJIUYMHBI (CpEOHSAS M MTHOBEHHAs CKOPOCTh Tella IPH HEPaBHOMEPHOM
JBIDKECHUH, YCKOPCHUE, ITepEeMEIICHUE, ITyTh, YIIIOBas CKOPOCTh, CHJIa TPCHHS,
CUJia YIOPYTOCTH, CHJIa TSDHKECTH, YCKOpEHHE CBOOOIHOTrO IMaJIcHUsS, BEC Tela,
UMITyJIC TE€Ja, WMITYJIbC CHJIBI, MEXaHW4Yeckas paboTa W MOIIHOCTH,
NOTEHIIMAbHAs DJHEPrus Teja, IOJAHATOrO HajJ IOBEPXHOCTHIO 3EMJIH,
MOTEHIIHAIbHAS SHEPrus CXKATOH MPY>KMHBI, KHHETHYECKAsh SHEPTHs, MMOJIHAS
MEXaHWYECCKass JHEpPrus, IEPHOJ W YacToTa KojeOaHWH, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTejb MPEIOMIICHHUS
Cpelbl); TPU ONMUCAHUH C TOMOINBIO YYHTENsl MPABHIIBHO TPaKTOBATh
(U3MYCCKUH CMBICIT HCIOJIb3YEMBIX BEJIMYMH, OOO3HAYCHHUS W €IUHHUIIBI
(U3MUECKUX BEIWYMH, C OMNOPOM HAa METOJAMYECKHMX MaTepHal HaxOIUTh
(GopMyIIbI, CBS3BIBAIOIINE JAHHYIO (PHU3UYECKYIO BEIUYHHY C JAPYTHMH
BEJIMYMHAMHU, CTPOUTh TpadUKM M3yYCHHBIX 3aBUCHUMOCTEH (HHU3MUECKHUX
BEJINYMH,

XapaKTepHU30BaTh TIOCIE TPEIBAPUTEIBLHOTO OOCYXJICHUS C IIeAaroroM
CBOHMCTBAa TeJI, (U3MYECKUE SBJICHHS W ITIPOILECCHI, HCIONb3Ys 3aKOH



COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOT'O TSATOTEHUS, MPUHLIUII CYTIEPIO3ULIUN
CUJI, TNPUHLUMUN OTHOCUTEIbHOCTHM ['anmuies, 3akoHsl HpIOTOHa, 3aKOH
COXpPAaHEHUS] MMITYJIbCA, 3aKOHbI OTPAKCHUS U TPEIOMJICHUS CBETa, 3aKOHBI
COXpaHEHUS 3apsAI0BOTO M MAaCcCOBOTO YHCENI NPH SICPHBIX PEAKIUAX; MPHU
TOM HaXOAWTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M €ro MaTeMaTHUeCKOe
BBIpKEHHUE C OMIOPO Ha IU(PPOBBIE 00Pa30BATEIbHBIE PECYPCHI;

COOTHOCHTH IOJ KOHTPOJIEM Iejarora (puanyeckue npoecchl U CBOMCTBA Tel,
B TOM 4YHCJI€ W B KOHTEKCTE CHUTYyallMd MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBIATH MPU MOMOIIM Tearora NpUYMHHO-CIEACTBEHHBIE CBSI3H,
CTPOUTh OOBSCHEHHME M3 2—3 JIOTMYECKUX IIIaroB ¢ omnopod Ha 2—3
U3YYCHHBIX CBOMCTBAa (PU3WYECKUX SIBIICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pelmaTh THIOBBIE PACYETHBIE 3a1a4d B 1—2 NEHCTBUSA C OMOPOM Ha aTOPUTM,
MpEeABAPUTENILHO pa300paHHbli COBMECTHO C, UCIIOJIB3Ys 3aKOHBI U (POPMYIIBI,
CBA3BIBaIOIIME (DU3NUECKME BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 33Ja4d
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIONINE WM W30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI W (QOPMYJIbI, HEOOXOIWMBIC JIs PEIICHHUS,
IPOBOJUTH PAcUy€Thl M OIECHUBATH C IOMOIIBIO YUHUTENd PEaTUCTUYHOCTh
MOJIy4eHHOT'0 3HAYCHUS (PU3HUECKON BEIMYUHBI,

MMEThb TPEJCTaBICHUE O MPoOIeMaxX, KOTOPhIE MOXHO PEIIUTh MPH MOMOIIN
(U3MUECKMX  METOJOB; HCIOJb3yS ONUCAaHUE HUCCIEAOBAHMS, TOCIE
MPEABAPUTEIILHOTO OOCYX AEHHSI C T[EIaroroM BBIICIATH IPOBEPSIEMOE
MPEANOJIOKEHNE,  OIEHWBATh  MPABWIBHOCTh  TOpSJAKAa  TPOBEICHUS
MCCJICIOBAHMS, JIeJaTh BBIBOJIBI, HHTEPIIPETHPOBATh PE3YIbTAThl HAOIIOICHHMA
Y OTIBITOB;

yMETh HAXOJUTh C UCIOJIb30BaHUEM IU(POBBIX 00pPA30BATEIBHBIX PECypCOB
OTIBITHI IO HAOMIOACHHUIO (DU3UUECKUX SBICHUN WM (U3UIECKUX CBOMCTB Tl
(u3ydyenre BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUS JHEPTUU;
3aBUCUMOCTH TI€pHOJia KOJIeOaHUN MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCUMOCTh OT aMIUIMTYJbI MajbIX KOJICOAHWN;
MPSMOJIMHEMHOE PacpOCTPaHEHHUE CBETA, pa3yioKeHUE OEI0ro CBETa B CIIEKTP;
U3y4YeHHUE CBOMCTB M300paKEHUS B TNIOCKOM 3€pKajieé U CBOMCTB M300paxeHus
npeaMera B coOuparouiedl JIMH3e; HaOMI0JEHUE CIUIOMIHBIX W JIMHEWYaThIX
CHEKTPOB MU3JIyYEHHS): CAMOCTOSITEIbBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa 00OpyAOBaHUS C OMOPON Ha CXEMY;ONHUCHIBATh XOJ[ OIbITA U €ro
pe3yabTaThl, (GOPMYIUPOBATH BBIBOIBI ITOJ] PYKOBOACTBOM II€/1arora;
MPOBOJIUTH TIPH HEOOXOJUMOCTH CEpPHUI0 TMPSMBIX HU3MEPEHHM, OINpenesnss
CpeoHee 3HAUEHUE HU3MEpsAEeMOMl  BEIUYMHBI  (QoxycHoe paccmosiHue
cobuparouet JIUH3BL); 000CHOBBIBATh BBIOOD criocoba
M3MEPEHUsI/ M3MEPUTEITHHOTO PUOOpa;

IPOBOJUTH COBMECTHO C MEIaroroM MCCIIeIOBAaHNUE 3aBUCUMOCTEN (PU3NUYECKHUX
BEJIMYUH C MCMOJB30BAHUEM NPSIMBIX H3MEPEHHHM (3aBUCHMOCTH IIyTH OT
BPEMEHU TMpPU PABHOYCKOPEHHOM JBMKEHUU O€3 HaYaJIbHOW CKOPOCTH;
neproja KoJiebaHMM MaTeMaTM4YeCKOro MAasTHHKAa OT JJIMHBI  HUTH;



3aBHCHMOCTH YTJIa OTPaXEHHS CBETA OT yTJja MaJeHUs U yIiia MPEJIOMIICHUS OT
yriia majieHus): mocie 00CyKASHUS MO pPyKOBOJCTBOM I€arora rjiaHupoBaTh
HCCIIeIOBaHNe, COOMpaTh yCTaHOBKY, (PUKCUPOBATH PE3yIbTATHI MOITYYCHHON
3aBHCHUMOCTH (PU3NYECKUX BEIMYMH B BHUAE TaOmuIl ¥ TpaduKoB, AeNaTh
BBIBOJIBI 110 pe3yJbTaTaM MCCIIECTOBAHMS,

COOTHOCHUTH KOCBEHHBIC U3MEPEHUS (PU3NICCKUX BETUYUH (CPEIHSST CKOPOCTh
M YCKOpEHHUE TeJla MPU PAaBHOYCKOPSHHOM JIBI)KEHUH, YCKOPEHUE CBOOOTHOTO
NaJeHUs, JKECTKOCTh TMPYXKUHBL, KOIPPUIMEHT TpPEHUS CKOJIBXKCHHUS,
MeXaHW4yeckass paboTa ¥ MOIIHOCTh, dYacToTa U TEpuoja  KoyieOaHHi
MaTEeMaTHYECKOTO U TPY>KMHHOTO MAasTHUKOB, ONTHYECKas CHUJia cOOMparomie
JWH3bI, PAJAUOAKTUBHBIA (OH): C TMOMOINBIO TMegarora IJIAaHUPOBATh
U3MEpEHUs; COOMpaTh HSKCIEPUMEHTATbHYIO YCTAaHOBKY H  BBHITIOJHSTH
U3MEpEHUs, CIeAys NPeIIOKCHHON HWHCTPYKIMH; BBIYUCIATH 3HAYCHHUE
BEJIMYMHBI U aHAIM3UPOBATH TOJIYYCHHBIC PE3yJIbTaThl C YYETOM 3aJaHHOMN
IIOIPEIIHOCTH H3MEPEHN;

co0MIoaTh MpaBWila TEXHUKH O€30IacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCIE NMPEABAPUTEIBHOTO 00CYKIEHUS C ME€arorom;
COMOCTABJIATh C TIOMOIIBIO T€Jarora OCHOBHBIE TPU3HAKH H3YUYEHHBIX
(¢usznyeckux Mojenel: MaTepuanbHas TOYKa, a0COJIIOTHO TBEPIOE TEJO,
TOUYCYHBI UCTOYHHUK CBETA, JIy4, TOHKAas JIMH3a, TUIAHETapHasi MOJENb aToMa,
HYKJIOHHAS! MOJIEIb aTOMHOTO SI7[pa C OTIOPO Ha METOANYECKUE MaTepUaIIb;
XapaKkTepu30BaTh IOCIIEe TPEABAPUTEIHLHOTO OOCYXIEHUS C TIeAarorom
NPUHIIAIBI JIEHCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha UX OMMCaHUA (B TOM YHUCIE: CHUAOMETP, NAaTUMKHU IOJIOKEHMS,
paccTosiHUSL M YCKOPEHHUS, PaKeTa, HXOJIOT, OYKH, MEepHUcKol, (oToammnapar,
ONTUYECKUE CBETOBOJbI, CIEKTPOCKON, J03UMETp, Kamepa BuibcoHa),
UCTIOJIb3YsI IU(PPOBBIE 00pa30BATEIBHBIE PECYPCHI;

MCIIOJIb30BaTh MO/ PYKOBOJICTBOM TIEIarora CXeMbl U CXEMAaTHUHbIE PUCYHKHU
M3YYCHHBIX TEXHUYECKUX  YCTPOMCTB, HW3MEPUTENBHBIX MTPUOOPOB W
TEXHOJIOTHYECKUX TIPOIECCOB MPH PEIICHHH YYEOHO-TPAKTUYCCKUX 3a/1ay;
ONTUYECKUE CXEMBI JUIsI TIOCTPOCHHUS HM300pKEHUN B IUIOCKOM 3€pKajie H
cobuparoniei JIMH3e;

MPUBOJUTHh MPUMEPHI/HAXOAUTh HWH(POpPMAIUIO O TMpUMEpax MPaKTUYECKOTO
UCIIONIb30BaHUsl  (DU3MUECKUX 3HAHUW B  TOBCEIHEBHOM JKM3HM IS
obecrieueHrs 6€30MacHOCTA TpHU OOpAIICHUH C MPUOOpaMH U TEXHUUYECKUMU
YCTpOMCTBaMH, COXpaHEHHS 37J0POBbSI M COONIONCHUS HOPM SKOJOTHYECKOTrO
MOBEAECHUS B OKPYKAIOLIEH CpEJIE;

OCYIIECTBIISATH  TOJ  PYKOBOJACTBOM  TMeAarora TMOWUCK  HH(POpMAIUH
¢usngeckoro coaepkaHusi B ceTu MHTEpHET, caMOCTOSTENbHO (GOpMYyIUpys
MOWCKOBBI  3ampoc, HAaXOAWTh TYTH ONPENEICHHUS JOCTOBEPHOCTH
NOJy4YeHHOW NH(OpMAaIlMK Ha OCHOBE MMEIOIINXCS 3HAHUH U JIOTIOTHUTEIHHBIX
HUCTOYHHUKOB;

MCIIOJIb30BaTh MPH BBIMIOJIHEHUU YUYEOHBIX 33JaHUN OTOOPAaHHYIO TNEIarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3UUECKOro COAep X aHHs, CHpPaBOYHbBIC



MaTepHalsbl, pecypchl ceT VHTepHeT; BiaaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, IpeodpazoBaHus HH(GOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO
C OMOPOM Ha ajJrOpPUTM MU YTOUHSIOIIUE BOMPOCHI MEAArora; co3laBaTh IO
PYKOBOACTBOM Tiefarora ¢ OOCYXKIEHHEM IUIaHa palOoTbl MHUCHMEHHBIE U
YCTHBIE COOOIICHHsS] HAa OCHOBE HWH(OPMAlMU M3 HECKOJIBKUX HCTOYHUKOB
¢uznyeckoro coaep:kaHusi, MyOJMYHO MPEACTABIATh PE3yIbTAThl MPOCKTHOU
WIH HUCCIIENOBATEeNbCKON NIEATEIbHOCTH; MPU STOM TPaMOTHO HCIOJIb30BaTh
M3yYeHHBI TOHATUHHBIA ammapaT uW3yd4aeMoro pasaena (QUu3uka u
COMPOBOXKIATh BBICTYIUICHHE Tpe3eHTanuel ¢ Yy4éToM OCOOeHHOCTEH
ayJUTOPUN CBEPCTHHUKOB.



Temarnyeckoe IJIAHUPOBAHHE M KOJUYECTBO YAaCOB, OTBOJAMMBIX HA OCBOCHHE KaXIOH TeMbl y4eOHOIo IpeaMeTa
«Duzuka»y denepalbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHUs
oOy4aromuxcsi ¢ 3aJCP>KKOM TMCUXUYECKOTO0 PAa3BUTHS, B LIEJIOM COBHAAAIOT C COOTBETCTBYIOIIMM pazaenoM DenepanbHOM
paboueil mporpamMmsbl yueOHOTO npeameTa «Pu3nka» o0pa3oBaTeaIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopa3oBanus. [Ipu stom
Opranuzanusi BOpaBe cama BHOCUTb M3MEHEHHUS B COJEP)KaHME U paclpesielieHne y4eOHOro Marepualna 1o rogam oOyudeHus, B
MOCJIEIOBATEIbHOCTh U3YUYEHHSI TEM M KOJIMYECTBO YACOB HAa OCBOCHHUE KaXKJIOW TEMBbI, OMpe/esieHue OpraHu3alMmOHHBIX (opM
oOyueHus u T.I. OOOCHOBAHHOCTH JIaHHBIX M3MEHEHUU OMpeeNsieTcsi BbIOpaHHBIM oOpa3zoBaTesibHOW opranuzamueii YMK,
WHJUBUTyAIbHBIMUA TICUXO(PU3UYECKUMU OCOOCHHOCTSIMU KOHKpETHBIX oOydvatomtuxcs ¢ 3IIP, creneHpi0 yCBOGHHOCTH WMU
y4eOHBIX TEM, PEKOMEHIALUSIMU M0 OTOOPY M afanTaly y4eOHOro Marepuana rno (pusmke, npeacraBieHHbIMU B [TosicHUTEnbHOM

3aIInuCKeE.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC (68 4)

TemaTnueckui OcHOBHBIE BU/IbI 1eSIT€IbHOCTH YYALIMXCH
OcHoBHoOe coep:kanue . N
0J10K, Tema (Ha ypoBHe y4eOHBIX J1eiicTBUIl)
Pa3gen 1. ®u3nka u eé poJb B NO3HAHUM OKpY:Kaouero Mupa (6 1)

duzuka — @usznka — Hayka o0 1pupone. SIBneHus | BeiBieHne OCHOBHBIX PasiMyMi MpPU MOMOIIM IeJarora Mexnay (U3HYECKMMH M XHMHUYECKUMHU

Hayka o npupoae | npupoasl  (MCS).  ®usuueckue  sBneHus: | npespaieHusmu (MC — xumust).

2 v) MEXaHWYeCKHe,  TeIUIOBble,  JJIeKTpuuyeckue, | Pacno3HaBaHue ¥ KiacCH(HKALU TOCIE OOCYXKAEHHsS C IMEeJaroroM NPy HOMOIIM HaBOISIINX

MAardmMTHBIC, CBETOBBIC, 3BYKOBBIC. BOITPOCOB (bI/I?)I/I‘IeCKI/IX SIBIICHUM MEXaHUYECKHX, TCIUIOBBIX, OJCKTPUUYCCKUX, MArHUTHBIX

" CBCTOBBIX.
Habmronenune u onncanne GU3NIECKHUX ABJICHUN Ha 6a30BOM YpOBHE.

Dusuyeckue Dm3nueckue BEJIMIHMHBI. Wsmepenne | OnpeneneHne IpH IIOMOIIN NIe1arora IeHbl JeNICHHS KBl H3MEPUTEFHOTO Iprudopa.

5 MC — 371eMeHTBI COACPIKAHNWsA, BKIIIOYAOIIUE MCKITPEAMETHBIC CBA3H, KOTOPBIC IO 00HEE PACKPBITH B TEMATHYCCKOM TUIAHUPOBAHUH.
> >




BeJIMYMHBI (2 4) | pu3HuecKux BEJINYHH. Dusuyeckue
npubopvi®Ilozpewnocmy UMepeHuii.
MexnyHapogHas CHCTEMa €IMHHUIL.
HMemoncmpayuu’
1. MexaHu4eckue, TEIJIOBBIE, 3JEKTPHUECKUE,
MarHUTHBIE, CBETOBBIC SIBICHHUS.
2. Omuyeckue MPHOOPHI U MPOIEaypa MPSIMBIX
U3MEPCHNUH  aHANOTOBBIM H  IHU(POBBIM

IprOOPOM.
Jabopamopuvie padbomol u onvimol.
1. Omnpenenenue LEHBI JIeJIeHuUs
HU3MEPUTENIBHOTO npubdopa (ucnons3ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).
2. W3mepenue paccTosiHUI.
3. W3mepenne  00bEMa  KHIKOCTH U
TBEPZOrO Tea.
4. Onpedenenue pasmepos Manbix me.
5. W3mepenne Temmneparypsl IpH MOMOIIN
XKHIKOCTHOTO  TepMOMETpa M  JlaT4HKa
TEMIIEPaTyPHI.
6. IIposedenue uccnedoganus no npogepke

cunomesnl. 0abHOCMb nonéma wapuka,
NYWEeHHo20 copu3oHmajilbho, mem 60]Zbu/l€, uem
bonvue svicoma nycka.

W3mepenne mo o0pasmy moj pPyKOBOJACTBOM MENarora JMHEHHBIX Pa3MEpOB TET W IPOMEXYTKOB
BPEMEHH C y4ETOM IOTPELTHOCTEH.

W3mepenne mo oOpasily moJ pyKoBOACTBOM IIeAarora o0bEMa sKUIKOCTH U TBEPIOTO Tena.
W3meperne mo ob6pasily moa pyKOBOACTBOM II€Aarora TEMIIEpaTyphl MPU MOMOIIM >KHAKOCTHOTO
TEPMOMETpA U JaTINKa TEMIIEPATyPHI.

BrinonHeHne HECIOXKHBIX TBOPYECKUX 33JaHUN C ONOpOM Ha anropuTM, IpeaBapUTEIbHO
pa3oOpaHHBII € TMEeJaroroM MO TOHCKY CrIocoOOB H3MEpEHHsT HEKOTOPBIX (H3WYECKUX
XapaKTepUCTHK, HaIPpUMeEpP, Pa3MEpOB MaJlbIX 0OBEKTOB (BOJIOC, ITPOBOJIOKA), yIANEHHBIX 0OBEKTOB,
OOJIBIINX PACCTOSHUN, MAJIBIX IPOMEXYTKOB BpeMeHH. O0Cy KaeHHe IpeyiaraeMpIX croco0oB.

*KypcusoM 0603HaueH yUeOHBINA MaTEpPUall, KOTOPBIi H3y4aeTcsl, HO HE BLIHOCUTCS Ha IIPOMEKYTOYHYIO U MTOTOBYO aTTECTALHIO.

7Bce Jlemoncrpamuu u JlabopaTtopHble paboOTHI, MpECTaBICHHBIE B COAEPKAHHH, IOITyCKaeTcs(MOXKHO) NPOBOAUTH, HCIONB3YS HH(POPMAIOHHBIE M JJIEKTPOHHBIE TEXHOJOTHMH (IU(pOBHIE

00pazoBaTenbHbIE PECYPCHI).




EcrecTBenHO-
HAY4YHBIH MeTOJ
no3Hanus (2 4)

Kak ¢usuka u [pyrue eCTeCTBCHHBIC
HAYKH  W3y4alT npupoay. FEcmecmeenHo-
HayuHulll ~ MemoO  NO3HAHUs:  HAOIOeHue,
NOCMAHOBKA HAYYHO20 BONPOCA, BbIOGUIICEHUE
2unomes, 9KCNEpUMEHm NO NpOBepKe 2UNomes,
obvscHenue Habarooaemozo asnenus. Onucanue
Qusuueckux asrenull ¢ NOMOWbIO Mooeel.

Ipenmet u MeToIbI HQUUKH.
JHemoncmpavuu

1. OmpeneneHne NOTPEITHOCTH
9KCIICPUMCHTA.

BeigBIDKEHNE THITOTE3 TIOCIIE TPEABAPUTENHLHOTO 00CYKICHUS C IIEJaroroM, 0ObsCHIIONIMX MIPOCThIE
SIBIICHUSI, HAIPUMeEp:

— [I04YEMY OCTaHABIMBACTCS JIBUXKYIIEECS 110 TOPU3OHTAIbHOU IOBEPXHOCTH TEJIO;

— [I04YEMY B >KapKyl0 IIOrOJly B CBETIION OJEHKE IPOXJIAJHEN, UEM B TEMHOM.

Be160p cr1oco60B ITPOBEPKH THIIOTE3 U3 IPEIOKEHHBIX MIE1ar0roM.

HaOmionenne mNpemIoKEHHBIX IIEAaroroM HCCIECIOBAaHUH 10 TNPOBEPKE KaKOW-JIMOO THITOTE3BI,
HampuMep: JaJbHOCTh NOJIETA MMIAPHKa, MYIIEHHOTO TOPHU30HTAIBHO, TeM Oojblie, deM Oouiblne
BBICOTA ITyCKa.

[locTpoeHne COBMECTHO C TEOAroroM TPOCTEHIMUX Mojened (QHU3WdecKux sBICHUN (B BHAC
PHCYHKOB WIJIM CXEM), HAIIPpUMEp TaAeHHE TPEeIMETa; MPIMOIMHEHHOE pacIIpOCTPAHEHUE CBETA.

Pasnen 2. IlepBoHa

YaJibHbI€e CBeICHUSI 0 CTPOEHHHU BelecTBa (5 1)

Ctpoenne
BeuecTna (1 4)

CrpoeHye BelecTBa: aTOMbl M MOJICKYJIBI, UX
pasmepovl. Onvimovl, 00KA3bIGAIOWUE OUCKPEMHOE
cmpoenue seujecmsa.

Jlabopamopnusie pabomot u onvimsi’,

1. Onenka auameTpa aToMa METOAOM PSAOB (C

HCTOJIb30BaHUEeM (GoTorpaduii).

HaOntonenue 1 MHTEpIpeTaIis COBMECTHO C IIE€AaroroM OMNbBITOB, CBUAETEIbCTBYIONINX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM PA3JIMYHBIX BEIIECTB B BOJIC.

OueHKa MpU MOMOIIM TEXHOJOTMYECKOH KapThl pa3MepOB aTOMOB M MOJIEKYJI C HCIIOJIb30BaHHEM
(oTorpaduii, OJIy4eHHBIX Ha aTOMHOM CHJIOBOM MUKpockore (ACM).

OrnpezieneHue Nocie NPeaBapUTEIFHOr0 00CYKICHHS C ISAaroroM pa3MepoB MaJIbIX Tell.

JBuxenue

M B3aUMOJEeHCTB
He 4acTHIl
BemiecTna (2 1)

JBmwxkenne gactul BemiectBa. CBA3b CKOPOCTH
JBIDKEHUSI YaCTHI[ C TeMITepaTypoid. bpoyHoBCcKoe
nekeHue, nuddysusn. Bzaumooeticmsue wacmuy
sewecmed: NPUMsAICeHue U OMmaiKueaHue.

JHemoncmpayuu

1. Habmonerne OpOyHOBCKOTO JBIKEHHS.

2.Ha6mronenue nuddysun.

3.Habniwooenue  saenenuil, 00BACHAIOWUXCS

NpUMANCeHUeM Ul OMMATKUBAHUEM YACUY
sewecmaa.

Jlabopamopnuvie padbomot u onvimut

1.Oyenxa Oouamempa amoma MemoooM psido8

(c ucnonvzoganuem omozpaghuii).
2.0mpiTBl MO HaOIIOEHUIO
pacuIMpeHust ra3oB.

TEIIJIOBOTO

Habmonenue n 00bsicHEHHE ITPH TIOMOIIH T1e1arora OpOyHOBCKOTO JBIKEHUS U siBICHUS U Py3um.
[IpoBenenne u 0OBACHEHHE C ONMOPON Ha AITOPUTM, MPEABAPUTEIHHO Pa3oOpaHHBIA C HeJarorom
OITBITOB 10 HAOJIIOJICHNIO TEIUIOBOTO PACIIUPEHNUS Ta30B.

[IpoBenenne n OOBSCHEHHE OIBITOB C OMOPOHW HA AJITOPUTM, IPEIBAPHTENHLHO Pa300paHHBIN C
HeIaroroM 110 0OHAPYKEHUIO CHJI MOJICKYJIIPHOTO MPUTSKEHUS M OTTAIKHBAHHUS.

8 31ech u qasnee MPUBOANTCS PACIIMPEHHBIH epedeHb J1adopaTOPHBIX PAOOT U OMBITOB, U3 KOTOPOTO YUUTEINb JIeJaeT BBIOOP 10 CBOEMY YCMOTPEHHIO U C YUETOM CIUCKA SKCIIEPUMEHTAIBHbIX 3aJaHHH,

npeangaraeMeix B pamkax OI'D mo dusuke.




3. OmpITBl O OOHAPYKEHUIO JEWCTBUS CHII
MOJICKYJISIPHOTO TPUTSDKEHHUS.

ArperatHele
COCTOSTHUS
BelecTna (2 4)

ArperatHpic COCTOSIHHS BCIIECTBA: CMPOECHUE
2a308, JicudKocmeti u meépovix
(kpucmaniuueckux) men. Bzaumocssnse medcdy
CBOUCMBAMU  BEUECME 8 DA3HBIX ASPE2AMHbIX
COCMOSIHUSIX U UX — AMOMHO-MOJEKYJISAPHbIM
cmpoeHuem. Ocobennocmu azpe2ammvix
coCmosHuUil 600bl.

Hemoncmpayuu

1. Habnronenue nuddysuu.

Onucanue Mmojx pPYKOBOACTBOM Iefarora (C HCIOJB30BAaHMEM IIPOCTBIX MOAEIEH) OCHOBHBIX
pa3IM4Mii B CTPOEHUM Ia30B, )KUIKOCTEH U TBEPABIX TeIl.

HauvanbHble mnpencTaBieHHs O MaJOM CXUMaeMOCTH SKUAKOCTEH M TBEPABIX Ted, OOJBIION
C)KMMaeMOCTH T'a30B.

OO0msicHeHHEe Ha 60a30BOM YPOBHE MO KOHTPOJIEM IIeJjarora O COXpaHeHHH (OPMBI TBEPIBIX TN U
TEKy4ECTH KHUIKOCTH.

HaOmonenue 3a omsITaMu, TOKa3bIBAIOLINMH, YTO B TBEPIOM COCTOSHUHM BOJBI YACTHIBI HAXOISITCS
B CPEIHEM JJIbIIIE APYT OT Apyra (IIIOTHOCTh MEHBIIE), IEM B KHIKOM.

VYcraHoBlieHME ¢ ONOpPOM Ha JAMJAKTUYECKUMH MaTepuall IPOCTBIX B3aUMOCBA3CH Mexay
0COOEHHOCTSIMM arperaTHbIX COCTOSSHMH BOJBI M CYIIECTBOBAaHHEM BOAHBIX opraHuzMoB (MC —
Ouonorus, reorpadus).

Pa3zpnea 3. JIBuskeHue u B3aumogpeiicteue teua (21 u)

Mexannueckoe
aBukenue (3 u)

MexaHndeckoe [IBIDKCHHE. PaBHOMEpHOe W
HepaBHOMepHOe JBIkeHHe. CkopocTb. Cpeodwsis

cKOpoCmb  NpU  HEPaGHOMEPHOM — OGUIICEHUU.
Pacuét nmyTu u BpeMeHU IBUKEHUS.
Jemoncmpavuu

1. HaGmonenne MEXaHHMYEeCKOTO  ABMIKEHHS

Tena.

2. I3mepeHne  CKOPOCTH  MPSIMOJMHEIHOIO

JIBIDKECHUSL.

Jlabopamopnwie padbomot u onvimut

1. OnpeneneHre  CKOPOCTH  PaBHOMEPHOTO

JIBIDKEHUS (IIapUKa B OKUIKOCTH, MOJEITH
ANIEKTPUYECKOTO aBTOMOOWMIIS | T. I1.).

2. Onpenenenuve cpenHen CKOPOCTH
CKOJIbXKECHUSI Opycka WM IIapuka 0
HAKJIOHHOH IIOCKOCTH.

HccnenoBanue paBHOMEPHOTO JBHKEHUS M ONpPENEICHUE €r0 NPU3HAKOB MOCIE MPEIBAPUTENLHOTO
00CYXIEHHS C TIeIarOTOM.

Ha6monenre HepaBHOMEPHOTO ABMKEHUS U ONIPEIETICHUE eT0 OTIMYHI OT PABHOMEPHOTO JBHXKEHUS
TIOCJIE TIPEJBAPUTENLHOTO 00CYKIICHNUS C TIEJaroroM.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 AEWCTBUS C OMOpPON HA ajlrOpuTM, MpEeABAPUTEITHHO
pa300paHHBI COBMECTHO C MEIAroroM Ha ONpPEe/ICHUE MyTH, CKOPOCTH M BPEMEHU PaBHOMEPHOTO
JIBUYKECHUSL.

AHanu3 Ipu NOMONIY Mearora rpauKoB 3aBUCUMOCTH IIYTH U CKOPOCTU OT BPEMEHHU.




HNuepuus, macca,
IVIOTHOCTD (4 4)

SBnenue HWHEPIUH. 3axon umepyuu.
Bsaumooeiicmeue men xax npuuuna uzmeHeHus
ckopocmu  osudicenuss men. Macca kax mepa
unepmnocmu mena. IInotHocts BemectBa. Ces13b
NIOMHOCIU € KOAUYECBOM MONEKYN 8 eOUuHUuye
00véMma sewgecmaa.

Hemoncmpauyuu
1. HabmroieHue sIBICHUS UHEPIIHH.
2. HabmofieHne W3MEHEHHsS CKOPOCTH TPHU
B3aMMOJICHCTBHU TEIL.
3. CpaBHEHHE MacC I10 B3aMMO/ICHCTBHIO TEIL.

OObsicHEeHHE TIPHU TIOMOIIM TEXHOJOTHYECKOHW KapThl W IeAarora M NpPOTHO3UPOBaHHE SIBICHMH,
00YCJIOBJICHHBIX MHEPLHUEH, HAIpUMEpP: YTO MPOHMCXOMUT NPU TOPMOKEHHH MM PE3KOM MaHEBpE
aBTOMOOWJISI, TOYEMY HEBO3MOXKHO MTHOBEHHO NPEKPATHUTh JIBI)KCHHUE Ha BEJIOCUIIEE WIIM CAMOKaTe
UT. A

HaGmonenne w 0a30BbIi aHAIW3 ONBITOB 0] PYKOBOJACTBOM IIeJlarora, JE€MOHCTPHUPYIOIIUX
N3MEHEHHE CKOPOCTH JBIDKCHUS TEJIa B PE3yJIbTAaTe JEHCTBHS HA HETO IPYTHX TEl.

Permenne THNOBBIX pacd€THRIX 3afad B 1—2 AEWCTBHSA C OMOPOW HA AJTOPHUTM, MPEIBApUTEIHHO
pa300paHHBII COBMECTHO C MEaroroM Ha OIPEIeNICHHE MacChl TeNa, ero 00bEMa U INIOTHOCTH.
HaOmonenne u 06a30BBIf aHANW3 ONBITOB II0J PYKOBOACTBOM IE€Jarora, AEMOHCTPHUPYIOLIHX
3aBUCHMOCTH U3MEHEHHS CKOPOCTH Te€JIa OT €r0 MACCHI IPH B3auMoaeiicTBun Tein. Mizmepenne Macchl
Tena pa3IMyHbIMU CIIOCOOaMH.

OmnpeneneHre COBMECTHO C MENAaroroM IUIOTHOCTH Tela B pe3ysibTaTe M3MEpPEHHsS €ro Macchl U
00BéMa.




Cuia. Buabl cui
(14 v)

Cuna Kak XapaKTEepUCTHKA
B3aumoeiicTBus Ten. Cuina ynpyroctd M 3aKOoH
I'yka.  M3mepenue  cunvl ¢ nomouvio
Ounamomempa. SIBIEHWE TATOTEHHS W CHIIA
TsokecTd. Cuna msidcecmu Ha Opyeux NiAHemax
(MC). Bec mena. Hesecomocmo. ClOXCHHE CHII,
HaIPaBJIEHHBIX no OJIHOM MIPSIMOM.
PaBuoneiictBytomas cwn. Cuna mpenus. Tpenue
ckoabdicenus u mpenue nokos. Tpenue 6 npupooe
u mexuuxe (MC).

JMemoncmpayuu’®
1. CnoxeHne cuil, HamnpaBJCHHBIX MO OIHOU
MIPSIMOM.

Jlabopamopnvie pabomot u onvimel.

1. Onpenenenye MIOTHOCTH TBEPIOTO TeNa.

2. OnBITHI, JEMOHCTPUPYIOUINE 3aBHCHMOCTH
pactsokeHus  (medopMarii) TPYKHHBI  OT
TIPYJIOKCHHON CHITBL.

3. OnBITH, JEMOHCTPUPYIOUINE 3aBHCHMOCTH
CHIIBI TPCHHS CKOJBXKCHHUS OT Beca Tena U
Xapakrepa COIPUKACAIOIINXCS
IIOBEPXHOCTEH.

H3ydeHnne cOBMECTHO € MEJAaroroM B3aMMOJAEHCTBHA KaK IMPUYUHBI U3MEHEHUS CKOPOCTH TENa WIIN
ero nedopmanuu.

Omnmcanne Ha HaYaJIbHOM YPOBHE PEABHBIX CHTYalWii B3aMMOICHCTBHSA TEJ C IIOMOIIBI0 MOJCTEH, B
KOTOPBIX BBOJUTCS TIOHATHE U N300PAKEHNE CHIIBL.

W3ydenne mox pyKOBOICTBOM MENArora CUIIbl YHOPYTOCTH, 3aBUCHMOCTH CHIIBI YHOPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO ITHYPa WM IPYXKHUHBI (C TOCTPOCHNEM IpaduKa).

AHanu3 ¢ onopoil Ha TUAAKTUYECKUH MaTepHall MoJ KOHTPOJIEM Mefarora NpakTHUECKUX CUTYaIUi,
B KOTOPBIX HpOSBJISETCS JeHCTBUE CHUIIBI YIPYroCTH (YHPYrocTb Msida, KPOCCOBOK, BETOK JiepeBa
U Jp.).

AHanu3 ¢ onopoi Ha JUIAaKTUYECKUI MaTepua MoJ KOHTPOJIEM IleJarora CUTyaluil, CBA3aHHBIX C
SIBIEHHEM TSATOTECHUS.

Ilonnmanne ¢ omopol Ha CXEMbl HPH IIOMOIIM II€Aarora OpOHTaJbHOTO [BIDKCHHUS IUIAHET C
HCTIOB30BaHHUEM SIBIICHUS TATOTEHHS M 3aKkoHA nHepuun (MC — acTpoHOMUS).

W3mepenne Beca Tena ¢ moMmolnbpio AuHaMoMeTpa. OOOCHOBAaHHME 3TOTO CHOCO0a M3MEpPEHHUs IOCIe
MIOBTOPEHHUS € IIEJAarOTOM.

HaOmonenue siBneHUs HEBECOMOCTH.

HabmnrogeHue 3a 3KCIIepUMEHTATIBHBIM TOJyYeHHEM IIPaBUJIA CIOKEHUS CHJI, HAIPaBJICHHBIX BAOJb
oJHOH npsiMoit. OmpeeneHue Mpy MOMOIIY [eAarora BeJIMIHHbEI PaBHOACHCTBYIOLICH CHIL.
N3yuenue nox pyKoBOACTBOM IIEAArOra CHIIbI TPEHUS CKOJIbKEHUS U CUJIbL TPEHUS IIOKOSL.
HccnenoBanue ¢ omnopoil Ha TEXHOJIOIMYECKYIO KapTy 3aBUCHUMOCTU CUIbl TPEHHUS OT Beca Tela
U CBOMCTB TPYILUXCS IOBEPXHOCTEH.

ba3oBblii aHaNM3 ¢ ONOPOM Ha AMJAKTUYECKUN MaTepUas IOJ KOHTPOJIEM Ilelarora IpakTUYECKUX
CUTyallMii, B KOTOPHIX HPOSABIAETCS JEHCTBHE CHIBI TPCHUS, HCIOJIB3YIOTCS CIIOCOOBI €&
YMEHBIICHUS] WJIM yBEIWYEHHUs (KaTaHWe Ha JIbDKaX, KOHbKaX, TOPMOKEHHWE aBTOMOOWII,
HCTIONIb30BaHKE TIOAIINITHUKOB, TNIaBaHNE BOJIHBIX KUBOTHBIX H p.) (MC — Ounosorns).

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEWCTBHs C ONOPOH HAa AITOPHUTM, MPEIBAPUTEIBHO
pa3o0paHHBIIl COBMECTHO C IENaroroM C HCIOJIb30BaHUEM (OPMYJ AJsL pacdéra CHIIbI TSDKECTH,
CHIIBI YIIPYTOCTH, CUJIBI TPEHHUS.

Paznen 4. JlaBae

HHe TBEPABIX TeJl, AKUAKOCTeH u razos (21 u)

JaByenue.
Ilepenaua
JAaBJIeHUS
TBEPABIMH
TeJaMu,
SKMIKOCTSIMH H
razamu (3 )

Hasnenne. Cnocobwvl ymeHbuLeHUs U YeTudeHUs.

oasnenus. Jlasnenue 2asa. 3asucumocmo

daenenus 2aza om 006vEMA, meMnepamypoi.

Ilepedaua dasnenuss meépovimu meiamu,

AHCUOKOCIAMU U 2a3aMU. 3AKOH

Hackansa. Ilneemamuyeckue MauiuHbl.
Jemoncmpayuu’
1. 3aBHCUMOCTH

TeMIepaTyphl.

JaBJICHUA rasa oT

AHanu3 n oOBsICHEHHE ¢ ONOpOi Ha JUIAKTUYECKUH MaTepuall 1o KOHTPOJIEM IIe/larora OIbITOB U
NPaKTUYECKHUX CUTYAIHi, B KOTOPBIX MPOSBIISAETCS CHJIa TaBICHUS.

ObocHOBaHME ¢ OMOPON Ha TEXHOJOTHYECKYIO KapTy MPH MOMOIIH earora crocob60B yMEHBIIEHUS
1 YBEIMYCHHS TaBICHHUS.

Wzyuenne noj pyKOBOJICTBOM II€Jjarora 3aBUCHMOCTH JaBJIEHHS ra3a oT 00bEMa U TeMIlepaTyphl.
W3ydenne mox pyKOBOACTBOM Iearora OCOOEHHOCTEH Iepenadyd [aBICHUS TBEPIABIMU TelaMH,
KHUJIKOCTAMHU U razamu. OOOCHOBaHME PE3YNIHTAaTOB OMBITOB OCOOCHHOCTSMH CTPOCHHUS BEIIECTBA B
TBEPAOM, JKUJIKOM U ra3000pa3HOM COCTOSHHSX NPEATI0KEHHBIMU (GOpMYIHPOBKaMH.

HaGmonenue 3a akcniepuMEHTaIbHBIM JIOKa3aTeIbCTBOM 3aKkoHa [ackais.




2. Tlepenmava maBieHHS KUIKOCTHIO M TA30M.

Pemenne THIOBBIX paC‘IéTHLIX 3aJa4 B 1—2 ﬂeﬁCTBHH C 0H0p0ﬁ Ha aJroput™m, OpeaBapuTCIbHO
pa3o6paHHLn71 COBMCCTHO C II€JaroromM Ha pacqéT JaBJICHUSA TBépZ[OFO TCa.

JaByenue
JKMIKOCTH (5 1)

3aBUCHMOCTh  JABJICHUS  JKHIKOCTH  OT
[IIyOHHBIL. Tuopocmamuyeckuii napaooxc.
Coobwarowuecsi  cocyoul. Tuopasnuueckue
MEXAHUZMBL.

Hemoncmpayuu’

1. Coobmaromuecs coOCyabl.
2. I'mppaBnanueckuii mpecc.

HccnenoBanue ¢ onopoi Ha TEXHOJOTHMUECKYIO KapTy MOJ PYKOBOJACTBOM I€Narora 3aBUCHUMOCTH
JTABJICHUSI XKUJIKOCTH OT TIYOMHBI MOTPYKEHUS W TUIOTHOCTHU YKUKOCTH.

HabnroneHue v HauanbHOE TOHUMaHKUE THAPOCTATHYSCKOTO MapaJoKca Ha OCHOBE 3akoHa [lackaist.
H3ydeHue COBMECTHO C IEJaroroM COOOIIAIOIINXCS COCYIOB.

Pemenne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 AEWCTBUS C OMOPON HA ajlropuTM, MpeABaAPUTEIHHO
Ppa300paHHBIN COBMECTHO C MIEIarOroM Ha PacuéT MaBJICHUS KUIKOCTH.

Habmronenne 3a 00BpsICHEHHEM MIPUHINTIA JEHCTBUS THAPABINIESCKOTO Ipecca.

AHamu3 W OOBSCHEHHE C ONOpPOM Ha IUNAKTHUECKHH MaTepual TOoA KOHTPOJIEM IIefarora
MPAKTUIECKUX CUTYAIMH, EMOHCTPHPYIONINX MPOSBICHAE NABICHUS KUIKOCTH U 3aKoHa [lackas,
HaIpUMep IPOIIECCOB B OpTaHU3Me IpH TITy0okoBogHOM HEIpstHUN (MC — Onomorus).

AtMmocdepHoe
napJjieHue (6 4)

Atmocdepa 3emin U atMocepHOE IaBICHHE.
Tpuuunsl cywecmeosanus 8030YUHOU 000N0UKU

3emau. Onvim Toppuuennu. Usmepenue
ammocgheprnozo oaegneHus. 3asucumocmeo
ammocghepnozo  0agnenus Om  6bICOMbI  HAO
ypoenem mops. Ilpubopwl  Ona  uzmepenus
ammocgheprnozo 0aeneHus.

Hemoncmpayuu’

1. IIposiBnenue neiictBust atMochepHOro

JIaBJICHUSL.

HabmroneHue 3a SkcriepuMeHTaIbHBIM 00HApYKEHHEM aTMOC(EPHOTO TaBICHUS.

AHanmu3 1 00BsICHEHHE C OTIOPOi Ha MUIAKTHYSCKUI MaTepHall IO KOHTPOJIEM IIeJarora OMbITOB U
MIPAKTUIECKUX CUTYAIIHH, CBI3aHHBIX C IeHicTBHEM aTMOC(EpHOTO TaBICHUS.

HaGmonenue 3a 00bsSICHEHHEM CYIIECTBOBaHMS aTMOc(ephl Ha 3eMile M HEKOTOPBIX IUIaHEeTaX MK e€
OTCYTCTBUSI Ha pyrux miaHerax u Jlyne (MC — reorpadus, actpoHOMUS).

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

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 JEWCTBUS C OMOPON HA ajlrOpuTM, MpEeABAPUTEITHHO
pa300paHHBII COBMECTHO C TIEarOrOM Ha pacuéT aTMOC(HEpHOTO TaBICHHS.

Uzydenue mo pyKOBOACTBOM TeIarora ycTpoiicTea 6apoMeTpa-aHepousa.




HeiicTBue
JKHIKOCTH W ra3a
Ha NOTrpy:KEHHOE
B HUX TeJ1o (7 4)

Heticmeue srcuoxocmu u 2aza Ha NOSpyHCEHHOE
6 Hux meno. BplTankuBaromas (apxumenona)

cuna. 3axon  Apxumeoa. I[lnasanue  men.
Bosoyxonnasanue.

JMemoncmpayuu’

1. 3aBHCUMOCTh  BBITAJIKMBAIONICH CHJIIBI OT

00béMa  MOrpyXEHHOM dYacTH Tela U

IUTOTHOCTH KHJIKOCTH.

2. PaBeHCTBO BBITAJIKMBAIONICH CHJIBI  BECy

BBITECHEHHOM JKUIKOCTH.

3. YcnoBue nnaBaHUs TeN: IUIaBaHUE WU
MOTpYy)KEHHE Tel B  3aBUCHMOCTH  OT
COOTHOIIICHUS IIOTHOCTEH Tella U )KUIKOCTH.

Jabopamopnvie pabomut u onvimol.

1. UccrenoBanme 3aBUCHIMOCTH Beca Tella B
BOJIe OT 00BEMa MOTPYXEHHOH B KUIKOCTH
4acTH TeJa.

2. OmpezneneHue  BBHITAIKUBAIOMICH  CHUIBI,
JICHCTBYIOIIE HAa TeNo, IOrpykEHHOE B
SKUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTU BBITAIKUBAIONICH
CHIIBI, NCHCTBYIOMICH Ha TEJNO B KHUIKOCTH,
OT MacchHl Tea.

4. OmBITEL, JEMOHCTPHPYIONINE 3aBHCHMOCTH
BBITAJIKMBAIOIIEH CWIbI, JAEUCTBYIOIIEH Ha
TEJIO B )KHUJKOCTH, OT 00bEMa MOTPYKEHHOM
B JKHIKOCTh YacTH Tela W OT IDIOTHOCTH
SKUJIKOCTH.

5. KoncrpyupoBanue apeoMerpa W
KOHCTPYUPOBaHUE JIOAKU U OIpeNeicHne e
rpy30101bEMHOCTH.

Habnronenue 3a SKCIiepUMEHTAIbHBIM 00HAPYKCHUEM JICHCTBHUS KHUIKOCTU U ra3a Ha MOTPYKEHHOE
B HUX T€JIO.

Omnpenenenre ¢ ONOPOM Ha TEXHOJOTHYECKYIO KapTy BBITAIKHBAIOUICH CUIIbI, NEHCTBYIOIIEH Ha
TeNOo, NOTPYKEHHOE B JKUJKOCTD.

Habmronenne 3a mpoBeneHNEM U 00CYKICHHE COBMECTHO C TIEJaroroM ONBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKHBAIONICH CHIIBI, IEHCTBYIOMICH Ha TEJIO B KUIKOCTH, OT 00BEMA IOTPYKEHHON
B )KHIKOCTB YaCTH TEJIA M OT INIOTHOCTH YKUIKOCTH.

HccrenoBanme moJ pPyKOBOACTBOM IIearora 3aBHCHMOCTH Beca Tela B Boae OT 00BEMa
TOTPY>KEHHOHN B KUAKOCTH YaCTH TeJa.

Permenne THNOBBIX pacd€THRIX 3af1ad B 1—2 AEWCTBHS C OMOPOW HA AJTOPHUTM, MPEIBApUTEIHHO
pa300paHHBIN COBMECTHO C TIEaroroM Ha MPUMEHEHHE 3aKOHA ApXUMENa M YCIOBHS TUIABaHUS TEI.
KoHcTpyupoBaHue npu MoMoIIH MeAarora apeoMerpa Wik KOHCTPYUpPOBaHUE JOJKU U OIpeIeieHUe
€€ Ipy30N0abEMHOCTH.

Paznen 5.

Pa6ora u momiHOCTB. JHeprus (12 1)

Pabora
M MOIIHOCTH
B9

Mexanunueckas padota. MomHoCTb

HaOmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpPE/ICNICHHEM MEXaHWYeCKOW paboThl CHIIBI TSKECTH IPH
MaJeHUU TeJla M CHJIbl TPEHUs IpPH DPABHOMEPHOM MEPEMEIICHUHM Tella M0 TOPU30HTAIbHOU
MIOBEPXHOCTH.

Habmonenue 3a nemoHcTpanueii pacuéra MOIIHOCTH, pa3BUBAEMOH MPH TTOBEME T10 JIECTHUIIE.
Pemenre THUMOBBIX pacu€THBIX 3ama4 B 1—2 NeHCTBHSA C ONMOPOH Ha alropuTM, MPEIBapUTEILHO
pa300paHHBII COBMECTHO C I1€IaroroM Ha pacyéT MEXaHHYeCKOil padOThI 1 MOIITHOCTH.




IIpoctbie
MeXaHu3MBbI (5 u)

IIpocteie MEXaHU3MBI: phlyar, OJI0K,
HaKJIOHHAas IUIOCKOCTb. [lpasuno pasnogecus
pvivaza.  Ilpumenenue  npasuira  paeHosecus
pbvluaza Kk 010Ky. «3010moe npaguioy Mexamuxu.
KT NPOCTHIX MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TCXHHKE.

JHemoncmpayuu

1. I[Tpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnsie padomot u onvimut

1.0Onpenenenue pabOTBl CHJIBI TPEHHS MpPU
PaBHOMCPHOM JBHXXCHUU TCIa 1o
TOPU30HTAILHOU IOBEPXHOCTH.

2. HccnenoBanue ycloBUI paBHOBECHS pbIuara.

3. U3smepenne KIIJI HakIOHHOHW IIOCKOCTH

(3JIeKTpOHHAS JEMOHCTPAIINS).

HauansHOoe MOHMMaHNE BBIUTPHIINIA B CHJIE POCTHIX MEXaHU3MOB Ha IPUMEpPE pbIuara, MoIBIKHOTO
1 HENOJABWKHOTO OJIOKOB, HAKJIOHHOW TJIOCKOCTH.

HccnenoBaHue COBMECTHO C MEAAaroroM yCJIOBHsI paBHOBECHS pblyara.

OOHapykeHHe TI0Jl PYKOBOICTBOM IIearora C OIOPOW Ha JIUIAKTHYECKUH Marepuall CBOWCTB
MIPOCTBIX MEXAHW3MOB B Pa3IMYHBIX MHCTPYMEHTAX M MPHCIOCOOJICHUSX, HCHONB3YEMBIX B OBITY
U TEXHUKE, a TAKKe B KUBBIX opraHm3max (MC — Guoinorus).

HaOmonenne 3a SKCHEpHMEHTANBHBIM JIOKAa3aTeNbCTBOM DPAaBEHCTBA pabOT IpU NPUMEHEHHUH
MIPOCTBIX MEXaHN3MOB.

Omnpenenenne mox pykoBoacTBoM refarora K11/l HakIOHHOH TTOCKOCTH.

Pemrenne THNOBBIX pacd€THRIX 3afad B 1—2 AEWCTBHSA C OMOPOW HA QITOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C IE€AAaroroM Ha NPUMEHEHHE NpaBHiIa PAaBHOBECHS pblUara M Ha pacuér
KIII.

Mexanundeckas
neprus (4 4)

Mexanudeckast dSHeprusi. Kunemuueckas u
nomenyuanvhas suepeusi. llpespawenue 00nozo
8U0a Mexanuyeckou dSHepeuu 6 Opyeol. 3aKOH
COXpaHEHHs DHEPTHU B MEXaHHKE.

JlabopaTopHbie paGboThI U ONBITHI.

1. Uzyuenue 3aKOHa COXpaHEeHHUs
MEXaHHYECKOW  DHEpruH (3mexTpoHHas
JIEMOHCTpAITHS).

Habmronenune 3a SKCIepUMEHTAIBHBIM OTPEICICHAEM H3MCHEHUS KHHETHUECKOW M MOTCHIIMATBHON
SHEPruy Tejla IPU €r0 CKaThIBAHUU 110 HAKIIOHHOMU IUIOCKOCTH.

DopMyJIUPOBAaHUE COBMECTHO C IIEarOrOM HAa OCHOBE HCCIIENOBAaHMS 3aKOHA COXPAaHCHMS
MEXaHUYECKOHU HEPTHU.

IIpencraBnenue npyu NOMOILM NIEAATOra IpaHull IPUMEHUMOCTU 3aKOHA COXPAHEHUS YHEPIUMU.
Pemenune TUMOBBIX pacyE€THBIX 3a1a4 B 1—2 JEWCTBUS C OMOPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa300paHHBIN COBMECTHO C TIEIarOTOM C MCIIOJIF30BAHUEM 3aKOHA COXPAHCHUS SHEPTHH.

Pe3epBHoe Bpems (3 )

8 KUIACC (68 4)

TemaTn4ecKkHii
0JI0K, TEeMbI

OcHoBHOE coiepkaHue

OcHOBHBIE BU/IbI /1€SIT€ILHOCTH YYALIMXCS
(Ha ypoBHe y4eOHBIX JIeiicTBHUIA)

Paznen 6. TermuioBble siBiaeHust (28 4)




Ctpoenne
U cBoOlicTBA
BemecTBa (7 1)

OcHosgHule NOA0NHCeHUs MONEKYIAPHO-
KUHemu4eckoll meopuu CMpoeHus: Beuecmad.
Macca u pasmepsi amomog u monexyn. Onvimol,
noomeepcoaroujue  OCHOBHble — NOJONCEHUs
MONEKYIAPHO-KUHEMUYECKOU meopuu.

Monenu TBEPIOTO, KHUIKOTO W ra3000pa3HOro
COCTOSHMH  BemiectBa. Kpucmannuyeckue —u
amop@uvie mena. ObvsacHeHue ceoUCMSE 2a308,
JrcuoKocmen. U meeépovbix  mel  HA  OCHOGe
Non0HCEHU MONEKYNAPHO-KUHEMUYECKOU
meopuu. CMauuBaHUE U KANULIAPHbIE SENEHUSL.
Tennosoe pacwupenue u cocamue.

Jemoncmpayuu’

1. HabmroneHue OpOyHOBCKOTO IBUXKCHUS.

2. Habmonenue nuddys3um.

3. HaGmonenue  siBineHud

KaIlWUISIPHBIX SBICHUH.

4. HaGmoqeHne TerioBOro pacuIupeHus Tell.

5. I3MeHeHne maBICHUS Ta3a MPH H3MEHEHHUH

00BEMa U HATPEBAHUU FUTH OXJIAKICHUH.

Jlabopamopnvie padbomut u onvimol.

1. OnpITEL IO OOHApYXEHUIO ACUCTBHUS CHII

CMadYrBaHUA u

MOJIEKYJIIPHOTO MPUTSKEHHAS (nmmu
JIEKTPOHHAS AEMOHCTPALIUS).

2. OnpITEl 1O  BBIPAIIMBAHUIO  KPUCTAJUIOB
[IOBapEHHOM CONM UM caxapa.

3.O0meITBl 1O HAOMIOACHUIO  TEIJIOBOTO

paclupeHusi ra3oB, JKUJKOCTEH M TBEPABIX

Tell.

4. OnpeneneHue AaBieHUs BO3AyXa B OaioHe
HITPHIIA.

5. OnbIThl, JEMOHCTPUPYIOIIHE 3aBHCUMOCTH
JIaBJICHUS BO3[AyXa OT ero o0béMa wu
HArpeBaHUS WM OXJIAXKICHHS.

6. Ilposepka eunomeswi JUHENHOU
3A8UCUMOCIU OAUHBL CIOJIOUKA HCUOKOCTNU 8
mepmomempuyeckol mpyoxe om

memnepamypul.

HaOmonenne u MHTEPIPETAI COBMECTHO C IIEAaroroM OMbITOB, CBUAETEIbCTBYIOMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHUH BEIIECTBA: OBITHI C PACTBOPEHUEM PA3INYHBIX BEIIECTB B BOJIC.

Permenne THNOBBIX pacd€THRIX 3afad B 1—2 AEWCTBHSA C OMOPOW HA AITOPHUTM, MPEIBApUTEIHHO
pa300paHHBII COBMECTHO C IEJaroroM IO OLEHWBAaHHWIO KOJIMYECTBA aTOMOB WIIM MOJIEKYN B
ennHALE 00bEMa BEILECTBA.

[IpencraBnenne npy MOMOIIM Ielarora OPOYHOBCKOTO JBHIKEHUS, siBIEHUA AUGOY3UU U pa3IHIui
MeX]ly HUIMH Ha OCHOBE IOJIOKEHUH MOJIEKYIIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEIIECTBA.
OObsicHeHHe TIPY IOMOIIIY TeJlarora ¢ ONopoil Ha TUIAKTHYECKUI MaTeprail OCHOBHBIX Pa3fIMyuii B
CTPOCHUHU Tra30B, JKUAKOCTEH M TBEPABIX TEN C MCIOJB30BAaHUEM IOJIOKEHHH MOJIEKYIsIpHO-
KMHETHUYECKOH TEOPUU CTPOSHHSI BEIIECTRA.

IIpoBeneHue noa pyKoBOJACTBOM II€Jjarora ONbITOB MO BhIPAIMBAHUIO KPUCTAJUIOB TOBAPEHHOH cosn
WJIN caxapa.

[IpoBeneHne COBMECTHO C MEAAroroM U 0OBSICHEHUE U3 NPEIIOKECHHOTO TIEPEYHS BEIBOIOB OIBITOB,
JEMOHCTPHPYIOIINX KalWULIPHBIC SBICHUS U SIBJICHUC CMAYHBAHMS.

OObsicHeHHE C OMOpOH Ha TEXHOJIOTHYECKYI0 KapTy TII0A pYKOBOACTBOM IIeJlarora poJix
KaIMUIIPHBIX SBICHUH T OCTYIUICHUS BOABI B opranusM pactenuit (MC — Guosnorus).
Habmonenne onpITOB 10 HAOIIOACHHIO TEIUIOBOTO PACIINPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEI.
OObsicHEHHE C ONOpPOH Ha TEXHOJOTHYECKYI0 KapTy II0J] PyKOBOJCTBOM IeJlarora COXpPaHCHUs
00bEMa TBEPABIX TeJ, TEKYyYECTH MXMIKOCTH (B TOM YHCIE, PasHHUIBI B TEKy4eCTH JUIS Pa3HbIX
KHUJKOCTEN), JaBICHUA rasa.

HabnroneHue 3a MpoBeA€HUEM OIBITOB, IEMOHCTPUPYIOIUX 3aBUCUMOCTD JaBJICHHUS BO3yXa OT €ro
00bEMa W HarpeBaHUsl WIN OXJAKACHHS, M UX OOBSCHEHHWE HAa OCHOBE aTOMHO-MOJIEKYJSPHOTO
YUeHHS.

AHanu3 1pH MOMOIIM TeAarora ¢ ONMopod Ha MUIAKTHYECKHH MaTepHal NMPAaKTHUYSCKUX CHUTYaIWH,
CBSI3aHHBIX CO CBOIMCTBaMU ra3os, JKHJIKOCTEH U TBEPABIX TEI.




TennoBbie
npoueccsI (21 4)

Temmeparypa. Ceasb  memnepamypbl  co
CKOPOCMbIO MENNI0B020 OBUNCEHUS YACUY.

BuyTpenusas sueprus. Cnocobvl  usmenenus
SHYMpeHHell  SHepeuu:  menionepeoava  u
cosepuienue pabomovl. Buoei mennonepedauu.
MenIonpo8OOHOCYb, KOHBEKYUSA, USTYUEHUe.

Konnuectso TEIUIOTHI. VY nenbHas
TEIIOEMKOCTh ~ BellecTBa.  lennoobmen  u
mennogoe pasHogecue. YpagHenue menio08020
bananca.

IInasnenue u omeepoesanue KPUCMANTUYECKUX
sewecms.  YIenmpHas ~— TEIUIOTAa  IUIABIICHUS.
Hapoobpaszosanue u Kouoencayus.Hcnapenue
(MC). Kunenue. VYnenbHas TEIIoTa
mapooOpazoBaHus. 3asucumocms memnepamypbl
Kunenus om  ammocgepHozo oasnenus.
Bnasxcnocms 6030yxa.

OHeprust  TOIUIMBA.  YJenbHas  TemjoTa
CropaHusi.

Ipunyunvr pabomuvl mennogvlx Ogueameel.
K1l mennosoco
ogucamens. Tennosvle oOsucamenu u 3sawuma

okpyacaroueti cpeowt (MC).

3akon coxpamenus u npeepawenus 3Hepeul 8
mennogwix npoyeccax (MC).

Jemoncmpayuu’®

1. IIpaBuia u3MepeHus TeMIepaTyphl.

2. Bugpl Temonepeaayn.

3. OxnaxxeHune Mpu COBEPILICHNH PabOTHI.

4. HarpeBanue T1ipu COBEpIICHHH pPaOOTHI
BHELTHUMH CHJIaMU.

5. CpaBHEHHE  TEIJIOEMKOCTEH  pa3iIMyYHBIX

BCIIIECTB.

. HaGmronenne kunenusl.

7. HabmiogeHne IOCTOSTHCTBA — TEMIIEpaTyphl
NIPY TUTABJICHUH.

8. Mogenu TEIOBLIX ABUTaTENIEH.

Jlabopamopnvie pabomol u onvimol.

1. Ilposepka eunomeswi JUHENHOU
3A6UCUMOCU ONUHBL CIMOJIOUKA HCUOKOCTNU 8
mepmMoMempuieckoll mpybke om

=)}

OOocHOBaHME TO MOATOTOBICHHOMY QJITOPUTMY COBMECTHO C IIEJaroroM HpaBHI H3MEPEHUS
TEMIIEPaTypHI.

CpaBHEHHE PA3IMYHBIX CIIOCOOOB M3MEPEHHS U LKA TEMIIEPATYPhIL.

HaOmonenue 3a mpoBeAEHHEM OMBITOB, JEMOHCTPHPYIOIINX U3MEHEHNE BHYTPEHHEH SHEPTHH TEla B
pe3yrbTare TeIIonepeiadn U paboThl BHEITHAX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE NMPAKTUUECKUX CUTYalui, 1eMOHCTPUPYIOLIIHX
pa3IM4HbIe BUJBI TEMIONEpEaayl: TeIUIONPOBOAHOCTh, KOHBEKIUIO, U3TyUEeHHUE.

HccrnenoBanue ¢ omopoil Ha TEXHONOTMYECKYIO KapTy IIOA PYKOBOJICTBOM Iearora SIBJICHUS
TEII000MEeHa NPU CMEIIUBAaHUU XOJIOJHON U ropsiueil BOJbI.

HabnroneHue ycTaHOBIIEHHSI TEIUIOBOI'O PAaBHOBECHUS MEX Y ropsiueit U XOJOAHOH BOJOM.
OmnpeneneHne Ipyu MOMOIIH HEJarora KOJIMYeCTBa TEINIOTHI, OIyYCHHOTO BOJOH MPH TETIIOOOMEHE
C HarpeThIM METANTMIECKAM LITHHIPOM.

Omnpenenenue 1o TadIUNE YACTHHON TEINIOEMKOCTH BEILIECTBA.

Pemenne THUMOBBIX pacu€THBIX 3amad B 1—2 neicTBHA C OMOPOH Ha anropuTM, NMPEIBapUTEIHHO
pa3o0paHHBII COBMECTHO C IEAaroroM, CBSI3aHHBIX C BBIUYMCICHHEM KOJIMYECTBA TEIUIOTHI H
TETIOEMKOCTH TIPH TETIIOOOMEHE.

Amnanuz npu noMomuy neaarora CI/ITyaHI/Iﬁ MPAKTUYECKOTO HUCIIOJb30BaHUs TCIIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HaIpUMep B  LESIX  DHEProcOepekeHMs:  TEIUIOM30JILHSA,
9HEProcOepEeraroIue KPBIIIH, TSPMOAKKYMYJISITOPHI | T. 1.

HabmnroneHue sBIeHUH HCIapeHUs U KOHACHCAIUH.

Habmnronenue 3a ncciieioBaHUEM Ipoliecca UCIapeHHsl Pa3InYHbIX JKUIAKOCTEH.

O6T)SICHCHI/IC IO aJITOPUTMY COBMECTHO C II€Aarorom SIBIICHUM HUcnape€Hus U KOHJACHCAlIUU Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO yUCHHSI.

Habmonenue u 00bsICHEHNE Tpoliecca KUIICHUS, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPaTypbl KHIIEHUS
OT JIaBJICHUSI.

Ormpenenenne no TabMIIe OTHOCUTEIBHOMN BIaXKHOCTH BO3-AyXa.

Habmonenue nporecca MmaBiaeHNs] KPHCTAIUIMYECKOTO BEIIECTBA, HAIIPUMED, JIbAA.

CpaBHeHHEe MO IUIaHy TPY TOMOIIM II€arora MpPOLECCOB IUIABJICHHUS KPUCTAIMYECKUX Tel
U pa3MATYeHHS IPU HarpeBaHUHM aMOPGHBIX Tell.

OmnpenesneHue 1o TabIUIle yAeIbHONW TEIUIOTHI IUIABJICHHUS JIbJA.

OOBsicHEHHE 110 CXeMe TOociIe 00CYXKJICHHS C MearoroM SBJICHUH IUIaBIeHUS U KPUCTAIM3AaluN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHUSI.

Pemenune TUMOBBIX pacyE€THBIX 3a1a4 B 1—2 JEWCTBUS C OMOPON HA ajlrOpUTM, MpEABAPUTEITHHO
pa3o0paHHBIII COBMECTHO C IIEaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJHMYECTBA TEIUIOTHl B
Ipoleccax TeIIonepeauy Npy NIaBIeHUH U KPUCTAJUIM3alUH, UCTIAPEHUN M KOHICHCALUU.

AHanu3 npu MOMOLIM MEAarora ¢ ONOpod Ha AMJAKTHYECKHH MaTepuasl CUTyalHil MpakTHYECKOro
NIPUMEHEHNST SIBICHUH IUIABJIEHHS MW KPHCTAJUIM3AallMM, HalpuMep, IOJdy4YeHHE CBEPXYHCTHIX
MaTepHuaoB, CoJeBas Ipesika u JIp.

AHanM3 npu MOMOIIM Hejarora padoTsl 1 00BSICHEHHE IPUHIUIIA JEHCTBHS TETUIOBOTO JBUIATEIIs.
Brranciaenne xoindecTBa TCIUJIOTBI, BBIACIAIOMICTOCA IIPU CrOPAHHUN PA3JIMYHBIX BUAOB TOILUIMBA, U
KIIJ nBurarens.




memnepamypeol.

2.Habmonenue U3MCHCHUS BHYTpCHHEH
SHEpPrHU Teja B Pe3ysbTaTe TeIUIonepeaadn
Y paOOTHI BHCLITHHUX CHIL.

3. UccrnenoBanre SBICHUS TEIUIOOOMEHA MPU
CMEIIMBAHUM XOJIOIHOM U TOpsiuYel BOABIL.

4. Onpedenenue Koauuecmea meniomel,
HOIYYUEeHHO020 6000U npu meniooomene ¢
HazpemviM MEeMmAaLIUdecKumM YUuiuHOPOM.

. Mccnenosanue nporiecca UcapeHus.

6. OnpezneneHue OTHOCUTENbHOUW BIAXKHOCTH

BO3/yXa.

7. Onpedenenue yOenbHOU meniomsl niae1eHus

a0a.

(9,

OOcyxaeHne COBMECTHO C IEJaroroM 3KOJIOTHYECKHX IIOCIEACTBUI HCIONB30BAHMS ABHTATENCH
BHYTPEHHETO CrOpaHMs, TEIIOBBIX U TUApo3IeKkTpocTaHnuil (MC — sKoIoTHs, XUMUS).

Paznen 7. DnekTpuyeckue U MArHUTHbIE siBjaeHus (37 4)

DleKTpUYecKne
3apsiabl.
3apsiKeHHbIE
TeJa U UX
B3aUMOelCTBHE
(74)

Onexmpusayus men. JIBa posia JIEKTPUICCKUX
3apsoB. BsammopeiicTBue 3apsOKEHHBIX — Tell.
3axon Kynona (3asucumocmo cunvl
83AUMOOCUCMEUSL 3APANCEHHBIX ThET ON GETUUUHDL
3apsA008 U pACCMOAHUSL MeNHCOY meaamu).

DnexkTpuueckoe  TmoJe. Hanpsowcénnocmo
anekmpuyecko2o noas. Ilpunyun cynepnozuyuu
INEKMpUYecKUx  noneu  (Ha  KAYeCmeeHHOM
yposne).

Hocumenu INEKMPUYECKUX 3aps1008.
Dnemenmapnuiil INEKMPUYECKUTL 3aps0.

Cmpoenue amoma. TIpOBOTHUKA M TUIICKTPUKH.
3aKOH COXpaHEHUS YIEKTPUICCKOTO 3apsaa.
Jemoncmpayuu’®
1. DnexTpu3ays Te.
2.J]lBa poma DIEKTPUYECKHX 3apsAloB H
B3aHMOHeﬁCTBHe 3apsKCHHBIX TEJI.
3. YCTpoHCTBO U IeHCTBHE 3JIEKTPOCKOIA.
4. DnexTpocTaTHyecKas UHIYKIHSL.
5. 3aK0H COXpaHEHUsI AIEKTPHUUSCKUX 3aPSIIOB.
Jlabopamopnvie padbomul u onvimel.
1. OnBITH MO HAONIONCHUIO 3JIEKTPU3AIUHN Tel
WHIYKIEH U IPH COMPUKOCHOBCHUU.

HabmroneHue 3a poBeAeHNEM OTIBITOB TI0 AJICKTPU3AIIUH TN PU CONMMPUKOCHOBEHUH W MHITYKITHEH.
Habmronenne n o0bACHEHHE C OMOPOI HA TUAAKTUICCKUN MaTeprall B3aUMOICHCTBUS OJHOMMEHHO
Y Pa3HOUMEHHO 3apsKEHHBIX Tell.

OO0BsicCHeHNE TIPH TOMOIIIY TIeIarora MPUHIIATA IEHCTBUS 3IIEKTPOCKOIIA.

OOBsICHEHHE COBMECTHO C II€aroroM SIBIICHWH SJCKTPU3AIMH TIPH COMPHKOCHOBEHHH TEl U
WHIYKLIHEHN ¢ UCTIONb30BaHUEM 3HAHUI O HOCUTENSAX JIEKTPUUYECKUX 3apsIIOB B BEIIECTBE.
PacriozHaBaHne M OOBSCHEHHE IO CXEME€ COBMECTHO C TMEJaroroM SBJICHUN JIIEKTPU3AIUU
B IIOBCEJHEBHOM KU3HU.

Habnronenne u 0OBSICHEHHE C OMOPOI HAa TEXHOJIOTHYECKYIO KapTy OIBITOB, WILIFOCTPHPYFOMIHX
3aKOH COXPaHEHHUs 3JIEKTPUUYECKOro 3apsja.

HaGumroieHre onbITOB 10 MOJIEIMPOBAHUIO CUJIOBBIX JIMHUH 3JIEKTPUUECKOTO TOJISL.

HccnenoBanue moja pykKoBOJACTBOM IeJarora ACMCTBHS 3JIEKTPUUYECKOrO MOJISI Ha MPOBOJAHHUKH U
JTUDJIEKTPUKU




IMocTosiHHbBII
3JIEKTPHYECKUI
Tok (17 4)

OneKTpudecKuil TOK. Ycnosusa cywecmeosanus
aneKkmpuyecko2o moxa. VICTOUHHKN TTOCTOSHHOTO
TOKa. J{efiCTBHA 3JEKTPHUIECKOTO TOKa (TEIUIOBOE,
XIMHAYECKOe, MAarHUTHOE). ODieKmpuueckuii mox
8 AHCUOKOCMAX U 2A3AX.

PaGora ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKa.
3akon [oicoyna—/lenya. dnekmpuueckue yenu u
nompebumenu d1eKMpuveckol dnepeuu 8 Ovimy.
OnexTpudeckas 1ens. Cuna Toka. DneKTpuyeckoe
HanpsbkeHue.  CONpOTUBIEHHE  IPOBOJHMKA.
Yoenvnoe conpomuenenue eeujecmsa. 3akon Oma

Ui ydactka 1mend.  IlocmenmoBatenmsHOE U
mapaiebHOe COeTMHEHUE TIPOBOTHIKOB.
Kopomxkoe s3amvixanue.

Jemoncmpayuu’

1. IIpoBOIHUKHY W AUDICKTPUKH.

2. MognenupoBanue CHJIOBBIX TUHUR

SIEKTPHUUECKOTO TOJI.

. IcTOYHUKH IOCTOSIHHOTO TOKA.

. JleHicTBUS 3NEKTPUUECKOTO TOKA.

. DJIEKTpUYECKUI TOK B KHUAKOCTH.

. T'a30BBli1 pazpsa.

. I3aMepeHue cuibl Toka aMIepMeTpoM.

. I3aMepeHne »IeKTpUYEeCKOTO HAaNpsHKEHUS

BOJIETMETPOM.

9. PeoctaT 1 Mara3uH CONpOTHUBIICHUI.

Jlabopamopnvie pabomot u onvimel.

1. HccnenoBanue IeHCTBUSI DIEKTPUUECKOTO
TIOJIS] Ha TIPOBOJHHUKH U TUDIICKTPUKH.

2. CoOopka u mpoBepka pabOTHI JICKTPUIECKON
LETH TOCTOSTHHOTO TOKA.

0N L AW

3. H3mepeHue U peryimpoBaHue CHIIBI TOKA.

4. V3mepenue u peryiaupoBaHue
HaIpspKeHHUS.

5. Hccnedosanue 3agucumocmu cunvl moka,
uoyujezo uepes pesucmop, om

CONPOMUBLEHUS PE3UCMOPA U HANPSICEHUSL.
6. Onvimwl, deMoHCmpupylouue 3a8UCUMOCMb
INEKMPUYECKO20 COnPOMuUBIIEHUs.
npoBOOHUKA Om e20 ONUHbl, NIoWAoU

Habmrogenne pa3inuyHBIX BHIOB JCHCTBUS DJIEKTPUUECKOTO TOKa M OOHApy)XEHHE COBMECTHO C
NE€aroroM 3THUX BUOB ACHCTBUS B IOBCEAHEBHON KU3HU.

C6opka 1o cxeme M HCIBITAaHHE IO KOHTPOJIEM IIe/1arora IEKTPUIECKOH eI MOCTOSIHHOTO TOKA.
Habmronenne 3a neMOHCTpanyeil H3MEPeHHS CIITBI TOKAa aMIIEPMETPOM.

Habmronenue 3a neMoHCTpanyei H3MEpPEeHHs IEKTPUISCKOTO HAPSHKCHUS BOIIBTMETPOM.
[IpoBenenne u 0OBSICHEHWE TPU TMOMOILIM YYHTENS OINBITOB, JEMOHCTPUPYIOLIIMX 3aBUCHMOCTD
3EKTPUUYECKOTO CONPOTUBJICHUS NPOBOJHUKA OT €r0 JJIMHBL, IJIOMIAJU IMONEPEYHOro CEYeHUs U
Marepuaia.

HabnroneHue 3a neMOHCTpaiyed MCCIeOBaHUS 3aBHCUMOCTH CHJIBI TOKa, MPOTEKAIOIIEro 4epes
Pe3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HAMIPSKEHUS Ha PE3UCTOPE.

Bba3oBele mpejcTaBiIeHUs O MpaBUWIaX CI0KEHUS HANPSHKCHUH IPU MOC/IEA0BAaTEIbHOM COEANHEHUU
JIByX PE3UCTOPOB.

bazoBrie npencTaBieHus o npaBuiIax AJIs CUIbI TOKA IPU NAapaJJIENbHOM COEAUHEHUN PE3UCTOPOB.
HabnrogeHne nmeMOHCTpamuy Iefarora O CHTYalusX IIOCICIOBATENEHOTO W MapajuIeIbHOTO
COEIMHEHUS IPOBOJIHUKOB B JOMALIHUX AJIEKTPUUYECKUX CETSX.

Pemienne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 HEWCTBUS C ONOPOH Ha alrOpUTM, NMpEABAPUTENHHO
pa3o0paHHBIE COBMECTHO C MENAroroM ¢ HCIOJbh30BaHHEM 3akoHa Oma W dopmyn pacuéra
JEKTPUYECKOTO  COMPOTHUBICHUS IIPU MOCIEJOBATEIBHOM M TapajuleIbHOM  COEAWHEHHHU
IIPOBOJTHUKOB.

OmnpeneneHue ¢ ONOPO HAa TEXHOJOTMYECKYIO KapTy IOJA pPYKOBOJCTBOM IieJarora paboThl
3JIEKTPUYECKOr0 TOKA, IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OmnpeneneHue ¢ OMOPOil Ha TEXHOIOTHYECKYIO KapTy IOJ PYKOBOJICTBOM II€Aarora MOIIHOCTH
3JEKTPUYECKOTO TOKa, BBIAEIISIEMOI Ha pe3UCTOpeE.
HabnroneHue 3a nccireoBaHIEM 3aBUCHMOCTH CHITBI TOKA Yepe3 JIAMIIOUKY OT HAIPSIKCHUS Ha HEil.
OnpeneneHue ¢ ONOPOM Ha TEXHOJOIMYECKYIO KapTy moJ pykoBoacTBoM nexarora KITJQ
HarpeBaressl.

Habnronenue 3a ncciiegoBaHreM mpeoOpa30BaHust SHEPTHH TPH MOIBEME TPY3a ANEKTPOIBUTATEIICM.
OOBsiCHEHHE TIOCTIE pacCy)XISHHS C IeJaroroM M COCTaBJICHHE IDIaHA-KOHCIIEKTa YCTPOWCTBA U
NPUHITAINA ASHCTBHS JOMAIIHUX AJIEKTPOHATPEBAaTEIbHBIX TPHOOPOB.

OO0BscHEHHE TIOCHIE PACCYKACHNUS C TIEIJarOrOM M COCTaBJICHHUE TIaHA-KOHCIIEKTa MPUIHH KOPOTKOTO
3aMbIKaHMA U IPUHLUIA JeHCTBUSA TIABKUX MIPEIOXpaHUTEICH.

Pemenune TUMOBBIX pacyE€THBIX 3a1a4 B 1—2 JEWCTBUS C OMOPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa300paHHBIi COBMECTHO C IEIaroroM ¢ HUCIoJib30BaHueM 3akona Jxoyns—JleHra.

HabnrogeHne BOZHUKHOBEHNUS 3JIEKTPUYECKOTO TOKA B KHUIKOCTH.




NONepeuHo20 cedeHus U Mamepuad.

7. Ilposepka npasuia crodcenus HanpsiceHul
npu NOCied08amenbHOM COCOUHEHUU O08YX
Pe3UCMOpO8.

8. Ilposeprxa npasuna Onst cunvl Moka npu
napaiiebHOM COeOUHEHUU Pe3UCTOPOE.

9. Ompenenenne pabOTBI  BJIEKTPHUIECKOTO
TOKa, HIYILIEro Yepe3 Pe3ucTop.

10. OmpeneneHne MOIIHOCTH 3JEKTPUIECKOTO

TOKa, BBIICIISIEMO Ha Pe3HUCTOpE.

.HccrnenoBanue 3aBUCHMOCTH CHIIBI TOKA,

WYLIETO Yepe3 JaMIOUKy, OT HalpsDKEHHS

Ha HEll.

12. Onpeoenenue KII/] nacpesamens.

1

—




MarnuTtHble
siBJieHus (6 1)

ITocTossnable MaruuThl. B3anumonelicteue
MOCTOSIHHEIX MarHuToB. Maenumnoe noie.
Maenummnoe none 3emau u e2o 3uauenue o
orcuznu Ha 3emne. Onvim Opcmeda. Maznumnoe
noze anexkmpuieckoz2o moxa. Ilpumenenue
9NeKMPOMASHUMOB 6 mexHuKe. /lelicmsue
MAZHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb NOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosucamernetl 6
MeXHUYeCKUx yCmpoucmseax u Ha mpancnopme.
JMemoncmpayuu’

1. B3aumoaeicTBUE TOCTOSHHBIX MAarHUTOB.

2. MopenupoBaHue HEBO3MOXKHOCTHU
pa3IeneHns OJTICOB MarHUTA.
3. MonenupoBaHue MarHUTHBIX
IOCTOSIHHBIX MarHUTOB.

4. OneIT Dpcreaa.

5. MarautHoe nosie Toka. DJIEKTPOMAarHuT.

6. JleiicTBrE€ MarHUTHOTO I10JI HA MPOBOJHUK C
TOKOM.

7. DneKTpoABUTATENh IOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomot u onvimel.

1.  HccnenoBanue MarHuTHOTO
B3aMMOJIEHCTBUS MOCTOSIHHBIX MAarHUTOB.

2.  U3yuenue MarHMuTHOTO TOJIS
MOCTOSTHHBIX MarHUTOB NPU UX OObEAHHCHUH H
pa3zaencHun.

3. Hccnenosanue IEUCTBUS
JIEKTPUYECKOT0 TOKA Ha MATHUTHYIO CTPEIKY.

4. OnbIThl, JIEMOHCTPUPYIOLIUE
3aBUCUMOCTh CHJIBI B3aMMOJICHCTBUS KaTyIIKH
C TOKOM M MarHura OT CHJIBI TOKa U
HaIpaBJICHUS TOKA B KaTyIIIKE.

5. W3yueHue neWCTBUS MArHUTHOTO IOJISI
Ha TIPOBOJIHUK C TOKOM.

6.  Koucmpyuposanue u usyyenue pabomoi
neKmpoosucamers.

7.  Wsmepenue KIIJ| snextpoaBurareiabHON
YCTaHOBKH.

roJieit

HccnenoBanue o pyKOBOACTBOM II€AAarora MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MarHUTOB.
W3ydenue ¢ onmopoil Ha TEXHOJOTHUYECKYIO KapTy IOJ PYKOBOJICTBOM IIe€[jarora MarHUTHOTO IOJIS
MIOCTOSIHHBIX MarHUTOB IIPYU UX 00BETUHEHUU U Pa3/IeNeHU.

Habmonenue 3a nmpoBeieHHEM OTIBITOB M0 BU3YaJIU3alUH OISl TOCTOSIHHBIX MAarHUTOB.

W3ydenue noa pyKoBOACTBOM Ielarora sIBJI€HUs] HAMarHU4YMBaHUS BEIECTBA.

HccnenoBaHue COBMECTHO C MEAAroroM JeHCTBUA 3JIEKTPUYECKOI0 TOKA Ha MarHUTHYIO CTPETIKY.
HabnroneHue 3a mpoBeJCHUEM OINBITOB, JEMOHCTPUPYIOIUX 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUSA
KaTYIIKHA C TOKOM M MarHuTa OT CHJIBI M HAIIPABJICHHUS TOKA B KaTyIIKE.

AHanu3 TpW TOMONIM IE€AArora CHTYallid NPaKTHYECKOTO IPHMEHEHHUs 3JIEKTPOMArHUTOB (B
OBITOBBIX TEXHUUECKHUX yCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEAUIIMHE).

N3yuenne c¢ omopoil Ha TEXHOJOTMYECKYIO0 KapTy II0J PYKOBOJACTBOM I€Jarora JEHCTBUS
MarHUTHOTO MOJISl HA TPOBOIHUK C TOKOM.

W3zyuenue ¢ onopoii Ha ANAAKTUUECKUN MaTepHal JEHCTBHS 3JIEKTPOIBUTATEI.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anektpoaBurareabHOi yCTaHOBKH.

BazoBble mpencraBieHus O pa3HMYHBIX NMPUMEHEHHSX 3JICKTpOJABUTaTeNeld (TpaHCHOPT, OBITOBBHIC
yCTpoOiicTBa U Ap.).




DJIeKTPOMATHUT
Hasi UHAYKIHUSI
(44)

Onvimoi Dapaoes. Henenue
anexmpomazHumuo unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobul NoIYYeHUs.

INeKMPUUECcKol IHepauu. DICKTPOCTAHIIMH Ha
B0O300HOBJISICMBIX UCTOUHUKAX YHEPTHUU.
Hemoncmpayuu’
1. UccnenoBanue sBJICHUS 3JEKTPOMArHUTHON
WHTYKITATL
2. OnsiTel @apanest.
3. 3aBHCHUMOCTh HAMPABJICHUS HHIYKIIMOHHOTO
TOKa OT YCIIOBHI €r0 BOZHUKHOBCHUS.

4. DNeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomot u onvimel.

1. OmpITBI 1O HWCCIENOBAaHUIO  SBICHUS
3HeKTpOMal"HPITHOI>i WHAYKIOWU:
HCCIICIOBAaHNE W3MEHCHHWH  3HAYCHUS U
HaTpaBJICHUS HHIYKIMOHHOTO TOKA.

HpOBCI[eHI/IC COBMCCTHO C II€AaroroM OIIBITOB IIO HCCICOAOBAHHUIO SBJICHUA BHCKTpOMaFHPITHOﬁ
WHIOYKOUHN: UCCIICTOBAHNE W3MCHEHHUM 3HAYCHUS U HamnpasJICHUS THAYKIIMOHHOTO TOKa

Pe3epBHoe Bpems (3 1)




9 KJIACC (102 u)

TemaTuyeckni OcHOBHOe coiep:kaHue OcHOBHBIE BU/IBI IeSITEJIbHOCTH Y4ALHUXCSH
0J10K, TEMA (Ha ypoBHe y4eOHBIX JelicTBHI)
Paznen 8. Mexannueckue siBjenusi (40 )
Mexanunyeckoe Mexanndeckoe ABmKeHHE. MarepuanbHas | AHAIM3 C TOMOIIBIO MEJarora u 00CyXICHUE Pa3INIHbIX IIPIMEPOB MEXaHHIECKOTO IBIKCHHS.
JABUKEHUE touka. Cucrema otcuéra. OtHocuTenbHOCTE | OOCYy’KIE€HHE COBMECTHO C IIEAAroroM I'paHuUll NPUMEHNMOCTH MOJETH «MaTepHAIbHAS TOUKA.
U CIOCOOBI ero MEXaHW4eCKOro  JABWXKeHHA.  PaBHoMepHoe | OmmcaHne mocie OOCYXOCHHS C IEAaroroM MEXaHWYECKOTO JABI)KEHHS DPAa3IMIHBIMU CIIocoOamu
onucanus (10 4) | npsiMonuHeitHOe nBWXeHUE. Hepasnomepnoe | (ypaBHeHHE, TaONUIA, TPaduK).
npamonuneinoe  osudicenue.  CpemHsiss  u | AHaIM3 TOJ PYKOBOJICTBOM Ieflarora JKW3HEHHBIX CHTYyalllid, B KOTOPBIX IPOSBISETCS
M2HOGEHHAS cKopocmb mena npu | OTHOCHUTENIBHOCTh MEXaHUYECKOT'O IBUKEHUS.
HepagHOMEPHOM OBUICEHUU. HaGumoenue MexaHnuecKoro IBIKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJl OTCYETA.
Yckopenue. Pasnoyckopennoe | CpaBHeHUe MyTeH U TPAaeKTOPHH JBIXKEHUS C ONOPOI HAa TEXHOJIOTHUECKYIO KapTy MOJ PyKOBOJCTBOM
npAMONUHEUHOe ogudicenue. CBobosHOE | megarora OZHOTO U TOTO K€ Tela OTHOCUTENIBHO Pa3HbIX TeJl OTCUETa.

nagenue. Onvimut I anunes.

Pasnomepnoe oeudicenue no oxpysicnocmu.
IHlepuoo u ywacmoma obpawenus. Jluneiunas u
yenosas ckopocmu. Llenmpocmpemumensroe
YcKopeHue.

Hemoncmpayuu

1. HabmrogeHne MeXaHWYEeCKOTO JBHKECHHUS
TeJla OTHOCUTENBHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHE nyTel U TpaeKkTopui
JBIDKEHUSI OJHOTO M TOTO K€ Tena
OTHOCHTEJIFHO Pa3HbIX TEJ OTCUETA.

3. 3MepeHne  CKOPOCTH M YCKOPEHUS
MPSIMOJIMHEWHOTO IBIKSHUSI.

4. UccnenoBanue
PaBHOYCKOPEHHOT'O ABHKCHHUS.

5. Habnromenue  OBIDKEHUS
OKPY>KHOCTH.

6. Habnmronenne  MEXaHHYCCKHX  SIBJIICHHMI,
IPOUCXOJIIUX B CHUCTEME  OTCY€Ta
«Tenexxka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM  JIBIDKEHHH  OTHOCHTEIBHO
kabuHera Gusnky.

MPU3HAKOB

TCl1a 110

AHanu3 ¢ IOMOIIBIO Iearora TekcTa [anuiest 00 OTHOCUTEILHOCTH JIBM)KSHNS; BBIIIOJTHEHUE 3aIaHui
10 TEKCTY (CMBICIIOBOE UTEHHE).

[Ipocreiimme BBEMHUCICHUS IO 00pasly CPeIHEH CKOPOCTH CKOJNBXCHUS OpycKa WM JBHKCHUS
IIApHUKA 10 HAKJIOHHOHN IIOCKOCTH.

AHanu3 ¥ 00CyXACHHE C OMOPOil Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOACTBOM Meqarora croco0oB
NPHOIIIKEHHOTO ONPE/IeIeHHsT MTHOBEHHOMH CKOPOCTH.

OmpezenieHne TOCIE PAaCCYy)KACHHS C MEJaroroM IO CXeMe CKOPOCTH PABHOMEPHOTO JBHIKECHHS
(1Iapuka B )KUIKOCTH, MOZEIH DJIEKTPUYECKOT0 aBTOMOOMIIS | T. I1.).

OmnpeneneHre COBMECTHO C TI€IAaroroM IIyTH, NMPOWICHHOTO 3a JAHHBIH MPOMEXYTOK BpEMEHH, U
CKOPOCTH TeJa 10 IrpadMKy 3aBUCHMOCTH IyTH PABHOMEPHOT'O JIBHIKEHHUS OT BPEMEHH.
HauvanbHple mpencTaBieHHE O MPHUHIUIAX JEHCTBUS IPUOOPOB, H3MEPSIOMINX
(ciIOMETPOB).

IIpocreiimue BhIYUCIEHHUS MO 00pa3lly MyTH M CKOPOCTH NPHU PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
JBHKCHHU TeJa.

OrmpezenieHne COBMECTHO € MEaroroM MPOMICHHOTO IyTH M YCKOPEHHUs ABVXKSHUS Tena Mo rpaduxy
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O NPSIMOJIMHEHHOr0 ABMKCHUS Tela OT BPEMEHH.
OmnpeneneHue C TOMOINBIO II€Jarora yCKOpEHHWs Tejla IpPH PaBHOYCKOPEHHOM JIBH)KEHHH 110
HaKJIOHHOH IIOCKOCTH.

H3mepeHne mo cXeMerocie pacCcyXAEHHs C MeJaroromM Iepuojia M YacTOThl OOpalleHusl Tela o
OKPY>HOCTH.

OmnpeneneHre HaXOXKACHHUS MOJ| PYKOBOACTBOM I€Iarora CKOPOCTH PABHOMEPHOIO IBMIKEHHUS Teja
10 OKPY>KHOCTH.

CKOPOCTh




Jlabopamopnvie padbomol u onvimel.

1. Koncmpyuposanue mpaxkma 0ist paseona u
OoanvHeliuez0 PaGHOMEPHO20 — OBUIICEHUS
WapuKa Ui meiedxtcKu.

2. Onpenenenue cpenHen CKOPOCTH
CKONBXKEHHsT Opycka WM  JIBHOKCHHUS
[IapyKa o0 HaKJIOHHOH IIOCKOCTH.

3. OmpeneneHne  yCKOPEHHS  Tela  IpH
PaBHOYCKOPEHHOM JIBIDKCHUH o
HAKJIOHHOH IJIOCKOCTH.

4. UccnenoBaHue 3aBHCUMOCTH IMYyTH OT

BpEMEHU npu PaBHOYCKOPEHHOM
JIBIDKCHUH 0¢3 HaYaJIbHON CKOPOCTH.

5. Ilposepka 2unomesvl: ecau npu
PABHOYCKOPEHHOM 08UIICEHUU oe3
HAuanbHOU CKOpOCMU NYMU OMHOCAMCA
Kak — pa0  He4émHbulX  uucer, Mo
coomeemcmeyroujue NPOMENCYMKU

eépemMeHuU 00UHAKOBL.

Pemienue THUMOBBIX pacuéTHBIX 3aaad B 1—2 JEWCTBUSI C OMOPOM Ha aNTOpHUTM, MPEABAPUTEIHHO
pa3oOpaHHBIE COBMECTHO C TI€JaroroM Ha OMpelelieHne KHHEMAaTHYeCKUX XapaKTePHUCTHK
MEXaHHUYECKOTO IBIKEHIS PA3INIHBIX BUIOB.

Pacno3naBanme u npuOIIKEHHOE ONMCaHKE IO 00pasIly TOCie 00CYKICHHUS C ITEAaroroM Pa3IMIHBIX
BHZIOB MEXAaHMYECKOTO IBIDKEHHS B INPHPOJIE M TEXHUKE (Ha MpUMepax CBOOOJHO MAJAfONINX Ted,
JIBIOKCHUSI )KUBOTHBIX, HEOCCHBIX TEIl, TPAHCIIOPTHBIX CPEACTB U JIp.).

B3aumoaeiicrBue
Tea (20 )

Ilepselii 3akoH HproroHa. Bropoil 3akoH
Herorona. Tperuit 3akoH HerotoHa. llpunyun
Cynepnosuyuy Cul.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenusi:
CUNA MPEHUSI CKObHCEHUSA, CULA MPEHUsL NOKOS,
opyeue 6U0bl MpeHus.

Cuina TSDKECTH ¥ 3aKOH  BCEMHPHOTO
TATOTCHHUA. YCKOPEHHE CBOOOIHOTO TMAaICHUS.
Heusicenue naanem gokpye Coanya (MC).
Ilepsas kocmuueckas ckopocme. Hesecomocmo
u nepeepysKu.

PaBnoBecue MaTepHalbHOU TOYKH.
Abcomomno  meépooe  meno.  Pasnogecue
meépooco  mena ¢  3AKPEeniéHHOU  OCbio
spaujeruss. MOMEHT cunbl. [lenmp masxcecmu.

Jemoncmpayuu

1. 3aBUCUMOCTD YCKOpPEHHUSI Tela OT MAacCChI

TeJa U ACHCTBYIOLIENH HA HErO CHUJIBI.

2. Habnronenne  paBeHCTBA  CHII

B3aUMOJICHCTBUU TeJI.
3. 3meHeHne Beca Tela IPH yCKOPEHHOM

npu

HaGmonenue n o0cyskaeHHe COBMECTHO C IEJAroroM OMBITOB C JBM)KEHUEM Tella NMPU yMEHbLICHHH
BJIMSHMUS IPYTUX TEN, NPENATCTBYOUIUX IBUKEHUIO.

AHanu3 1o cxeMme Iocjie PAcCyKACHHUs ¢ IeJaroroM Tekcra lammies ¢ OMHCaHHEM MBICIEHHOTO
9KCIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH MHEPIMH; BBIMOJHEHHE 3aJaHUH 10 TEKCTy (CMBICIOBOE
YTEHHE).

OO6cyxaeHre oJT PYKOBOJCTBOM IeIarora BO3MOXKHOCTH BBHITIOJTHEHHUS 3aKOHA HHEPIUU B Pa3IMIHBIX
cUCTEMax OTCYETA.

Habnromenne m o0cyXIeHHE COBMECTHO C IIEIaroroM MEXaHHYCCKUX SIBICHWH, IPOUCXOASAIINX B
cucteme orcuéra «Tenexka» mnpu e€ paBHO-MEPHOM U YCKOPEHHOM JBM)KEHHHU OTHOCHUTEJIBHO
KaOmHeTa (PH3HUKH.

JleHcTBUs C BEKTOpaMU CHUJI: BBIIOJIHEHHE 3aJJaHUH 110 CII0)KEHUIO U BBIUUTAHUIO BEKTOPOB.
HaGmiozienue 3a MpoBeleHHWEM OIBITOB, JIEMOHCTPUPYIOUIMX 3aBUCHMOCTb YCKOPEHHUsS Tejla OT
IIPWIOKEHHOM K HEMY CHJIbI U MACChI TeJa.

AHanu3 1 00bSICHEHHE C ONOPON Ha TEXHOJIOTMYECKYIO KapTy IO/ PyKOBOJCTBOM Iie/iarora siBJICHUH ¢
HCII0JIb30BaHUEM BTOPOro 3akoHa HproToHa.

Pemenue THUMOBBIX pacuéTHBIX 3a7ad B 1—2 JeWCTBUsI ¢ OMOPOM Ha aNrOpPHUTM, MPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C TIEJaroroM C HKCIOJb30BAaHHEM BTOPOro 3akoHa HEIOTOHA W mpaBmIa
CJIOXKEHUS CHJL.

OnpezneneHre COBMECTHO € MEJaroroM *ECTKOCTU MPY>KUHBIL.

AHanu3 cuTyaluii ¢ Omnopoil Ha TEXHOJOTHYECKYI0 KapTy MOJl pPyKOBOJICTBOM IE€Aarora, B KOTOPBIX
HaOIOIaI0TCs ynpyrue nedopManny, U uX 00bICHEHHE C HCIOJIh30BaHNEeM 3akoHa ['yka.




JIBHYKEHUH.
JlaGopaTopHbie padoThl U ONBITHI.
1. MccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHS

CKOJIBXKEHUSI OT CWJIBI  HOPMAaJBHOTO
JIaBJICHUSI.
2. Ompenenenre  Kod(p¢UIMEHTa  TPEHUS
CKOJIB)KCHUSL.

3. OmpeneneHue KECTKOCTH TPYKUHEI.

Pemienue THUMOBBIX pacuéTHBIX 3aaad B 1—2 JEWCTBUSI C OMOPOM Ha aNTOpHUTM, MPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C TIEIarOTOM C MCIIONF30BaHUEM 3aKkoHa ['yKa.

HccnenoBanue npu NOMOIIM NEAArora 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHS OT CHUJIbI HOPMAJIBHOTO
nmaBieHus. CoBMeCTHOE 00CYXKIEHHE Pe3yIbTaTOB UCCIICIOBAHHUS.

OmnpeneneHne MOA KOHTPOJIEM ITeAarora ¢ Omopoi Ha KOHCIIEKT K03 (DUITHEeHTa TPEHHS CKOITBKESHUS.
N3mepenue ¢ mOMOIIBIO NIEAarora CUIIbl TPEHUsI MOKOSI.

Pemenne TUMOBBIX pacu€THBIX 3a7ad B 1—2 AeWCTBUA C OMOPOM Ha alrOpUTM, IMpeABapUTENHHO
pa300paHHBIH COBMECTHO C TIEIarOrOM C HCIIOIB30BAHUEM (POPMYIIBI ISl CHITBI TPESHUS CKOJIBKCHUS.
AHanu3 Mo cxeMe TOocje pacCyXIEHHUs Menarora O JBHXKEHUHM TN TOJBKO IMOJ JEHCTBHEM CHIIBI
TSKECTH — CBOOOTHOTO TajieHHUsL.
OO0BscHEHHE TI0J] PYKOBOJICTBOM TeIarora He3aBUCHMOCTH YCKOPEHHUSI CBOOOTHOTO MAJCHUS OT MacChl
Tena.

OLeHka COBMECTHO C MENAroroM BEJIWYUHBI CHJIBI TATOTEHMS, ACHCTBYIOLIEH MeXay NBYyMs TelaMH
(mmst pa3HBIX Macc).

AHanu3 ¢ omopod Ha MUAAKTUYCCKAN MaTephal ABIKCHHS HEOSCHBIX TeN IMOJ JEHCTBHEM CHIIBI
TATOTCHHUSA (C UCTIONBE30BaHIEM JOMOTHUTEIEHBIX HCTOYHHKOB HH(DOPMAITHH).

Pemenne TUMOBBIX pacu€THBIX 3a1ad B 1—2 AeWCTBUA C OMOPOM Ha alIrOpUTM, IMpeaBapUTENHHO
pa300paHHBIl COBMECTHO C MEaroroM ¢ UCIOJIb30BaHHEM 3aKOHA BCEMHUPHOTO TATOTCHHS U (HOPMYJIBI
JI71s1 pacu€Ta CUJIbI TSHKECTH.

HaGmonenne wu oOCykJeHHWE C TOMOLIbIO I€Aarora OIBITOB [0 HW3MEHEHHI0 Beca Teja
MIPU YCKOPEHHOM JIBUKEHUH.

AHanu3 ¢ IOMOIIBIO MeJJarora yCIOBUi BO3SHUKHOBEHHSI HEBECOMOCTH U MIEPETPY3KH.

Pewienue TUNOBBIX pacu€THBIX 3aAad B 1—2 AeicTBUsS ¢ OMOpPOH Ha aaropuT™, NpeABapUTEIbHO
pa300paHHBIN COBMECTHO C TIEJarOroM Ha OIpe/IeiICHHE Beca Tella B Pa3INYHBIX YCIOBHUIX.

AHanu3 ¢ onopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PyKOBOJCTBOM Ilearora Cuil, JEHCTBYIOILIMX Ha
TE€JI0, OKOSLIEECs Ha OTOpeE.

OrnpeneneHue ¢ NOMOUIbIO TIe1arora LEeHTpa TSXKECTH Pa3In4HbIX TEll.




3aKOHBI
COXpaHeHusI
(10 v)

Nmnynec  Tema.  Hszmenenue  umnynwca.
Hunynve cunvl. 3aKOH COXpaHEHHS WMITYIIbCA.
PeaktuBHOE aBmxenne (MC).

Mexannueckasi pabota M MOIIHOCTE. PaboTa
CHII TSDKeCTH, ynpyeocmu, mpenus. Ce1a3b
oHepeuu u pabomoi. IloTeHIMANbHAS YHEPTUSL
TeNa, MOJHATOrO HAaJ IMOBEPXHOCTHIO 3EMIIH.
Tlomenyuanvnasn sHepaus cocamou NPYICUHBL.
Kunernyeckas SHEpTHs. Teopema o
KUHemu4eckou 2JHepeuy. 3aKOH COXpaHEHUS
MEXaHUYECKOH SHEPTUU.

Hemoncmpayuu
1. Tlepemaua uMmIynbca IPU B3aUMOJICHCTBUH

Ted.

2. IIpeobpa3zoBanus
B3aMMOJICHCTBUHU TEII.

3. CoxpaHEHHE UMIIyJIbCa IPH HEYIPYTroM
B3aMMO/ICHCTBHH.

4. CoxpaHeHHE UMIyJlbca TIpPH abCOIIOTHO

YOpyTroM B3auMOICHCTBHH.

HabmroneHne peakTHBHOTO JBIKEHUS.

6. CoxpaHeHHE MEXaHHYECKON BSHEPruu Mpu
CBOOOTHOM TIa/ICHHH.

7. CoxpaHEHHE MEXaHHYECKOH SHEPrud MpH
JIBIDKCHHH TeJIa MO JCHCTBUEM MPYKHUHBIL.

Jlabopamopnvie pabomot u onvimel.

1. Ompenenenue paboOThl CHUIBI TPEHHUS TPH
PAaBHOMEPHOM  JABIXKCHHM  Tejla IO
TOPH30HTATHHOHN MTOBEPXHOCTH.

2. Ormpenenenue pabOTHI CHIIBI YIIPYTOCTH TIPH
morpEMe rpy3a C UCTIONTb30BaHUEM
HETIOABIDKHOTO U TTOIBIYKHOTO OJIOKOB.

3. H3ydeHue 3aKOHA COXpaHEHUS YHEPTHU.

SHEPIruU pH

b

HabGmonenne u 00CyXIeHHE ¢ IOMOIIBIO MEarora OmnbITOB, IEMOHCTPUPYIOLINX Mepeaady NMITyIbca
IPY B3aUMOJACHCTBUH TEJ, 3aKOH COXPAHEHHsS HMITyJbca NPHU abCOMIOTHO YIPYroM M HEYIPyroM
B3aUMOJIEUCTBHUH TEI.

HaGmonenne neMOHCTpanuy IeAarora CUTyaluid B OKPYKakOIIeH JKU3HK C MCHOJIb30BAaHUEM 3aKOHA
COXPaHEHHs UMITYJIbCA.

PacniozHaBaHne C omopoil Ha TEXHOJOIMYECKYI0 KapTy IOJ PYKOBOJCTBOM I€larora sBJICHUs
PEaKTUBHOTO ABWXEHUs B IIprpoJe U TexHuke (MC — Ouomnorus).

IIpuMeHeHHE COBMECTHO C IEJaroroM 3aKOHAa COXPaHEHUS MMIyJbca IS pacdéra pe3ybTaToB
B3aUMOJICHCTBUSL Ten (Ha INpuMepax HEYNpyroro B3aMMOJCHCTBHS, YIPYroro IEHTPaJbHOTO
B3aUMO-JICHCTBHS IByX OJIMHAKOBBIX TEJ, OJJHO U3 KOTOPHIX HEMOA-BH)KHO).

Pemenne THUMOBBIX pacy€THBIX 3amad B 2—3 IEWCTBUSA C OMOPOH Ha alrOPHTM, IMPeIBapUTEIBHO
pa300paHHBII COBMECTHO C MEAaroroM ¢ MCHONb30BaHNEM 3aKOHA COXPAaHECHUS NMITYJIbCA.
OmnpeneneHne ¢ OMOpPoH Ha AWAAKTHYECKUN MaTepHan padOThl CHIIBI YNPYTOCTH NpH MOABEME Tpy3a
C MCTIOJIb30BAHNEM HEMOABIKHOTO U ITOJBIKHOTO OJIOKOB.

H3MepeHne cOBMECTHO C MEJAroroM MOITHOCTH.

N3mepeHne ¢ MOMOIIBIO Tle1arora MOTeHINAIBHOW SHEPTUN YIPYTO 1e(OPMUPOBAHHON HPYKHUHBI.
V3MepeHue cOBMECTHO C MearoroM KHHETHYEeCKOH SHepruHy Tejla 1o JUIMHE TOPMO3HOTO MyTH.
HaGmonenue 3a SKCIIEPUMEHTAJbHBIM CpPaBHEHHEM HM3MEHEHHUS MOTEHIHAIBHON W KHHETUYECKOMH
9HEPruil Tena Mpu ABUKEHUU 110 HAKJIOHHOH INIOCKOCTH.

HaGmonienue 3a sKCIepUMEHTAIbHOW IPOBEPKOIl 3aKOHA COXpaHEHMs MEXaHUUYECKOH SHEpPruu mpu
CcBOOOJTHOM TaJICHUH.

IIpuMmeHeHre Ha HayaabHOM YPOBHE, C ONOPOM HAa IUAAKTUYECKUM MaTepual 3aKOHa COXPaHCHMS
MEXaHUYECKOW SHEPTUH I pacyéTa NOTCHIUAIBHON U KHHETUIECKOM SHEPT Uil Tena.

Pemenne TUMOBBIX pacy€THBIX 3a1a4 B 1—2 JeicTBUS ¢ ONOPOH Ha alrOpUTM, HMpPEIBApUTEIHHO
pa3o0paHHBIII COBMECTHO C MEJaroroM C HCIIOJb30BAHMEM 3aKOHA COXPAHEHHWS MEXaHMYEeCKOH
SHEPIHU.




Pasznen 9. Mexannueckue Kojaed6anus U BOJHbI (15 u)

MexaHnveckue
KoJieoanust (7 4)

Konebatenpnoe  nBuwxeHue.  OCHOBHBIE
XapaKTEepUCTUKU KOJICOaHWH: TepHoJl, 4acToTa,
amIuiutyaa. Mamemamuyeckuii U NPYICUHHBIL

masmuuxy.  Ilpespawjenue  snepeuu  npu

KonebamenbHOM OBUNCEHU.

3aryxatomue KonebaHUSI. BBIHYXIeHHBIE

KoJsiebanus. Pe3onanc.

Memoncmpayuu’

1. HaOmromenue KOJNeOaHmii  Ted  IOQ
NEHCTBHEM  CHIBI  TSDKECTH M CHIIBI
YIPYTrOCTH.

2. Habmonernne xoneOaHuUil rpy3a Ha HATH U
Ha TIPYKHHE.

3. HabmoneHne BBIHYKACHHBIX KOJcOaHUNA U
pe3oHaHca.

Jlabopamopnvie pabomol u onvimel.

1. Onpenenenre  4acToThl W TepuUoja
KoJie0aHWH MaTEeMaTHYeCKOTO MasTHHKA.

2. OmpeneneHue  4acTOTBl W Tepuoja
KOJICOAHWH TPYKUHHOTO MAasTHUKA (TITH
AJIEKTPOHHAS IEMOHCTPAIIHS).

3. UccrenoBanre  3aBHCUMOCTH  IIEpHOJIA
KOJICOAHWH TIOABEHMICHHOTO K HHTH Tpy3a
OT JJTUHBI HATH.

4. UccnenoBaHue  3aBUCHMOCTH  IIEPHOJA
KoJIeOaHUH TPYXHUHHOTO MasTHHKAa OT
MAacChI rpysa (nmm 3JIEKTPOHHAS
JIEMOHCTpAITHS).

5. IIpoBepka HE3aBUCUMOCTH nepuoza
KosiebaHMi Trpy3a, NOABELICHHOTO K HUTH,
OT Macchl Irpysa.

6. OTBITBL, JEMOHCTPHPYIONINE 3aBUCHMOCTH

nepuoja KoJle0aHui HpPY>KUHHOTO
MasiTHHKa OT MAacChl Ipy3a U KECTKOCTU
NPY>KHHBI.

7. U3mepenue YCKOpPEHUs cBOOOIHOTO
najeHust (i JNIEKTPOHHAsS

JIEMOHCTpAITHS).

HaGmonenue xonebaHuil mox AeHCTBUEM CHIJI TSDKECTH M YHIPYTOCTH M OOHapy>KeHHE MpPU MTOMOIIH
nejarora NoJ0OHBIX KojieOaHUI B OKpYIKaIOIIEM MHUDE.

AHanu3 COBMECTHO C MeAaroroM KojeOaHWH Tpy3a Ha HHTH W Ha mpyxuHe. OmpenencHue IO
ITOPUTMY JaCTOTHI KOJICOAHUH MaTEMaTHIECKOTO U MPYKHHHOTO MasTHUKOB.

HabGmonenue 1 00bsICHEHNE € TIOMOIIBIO [TE/1arora SBJICHUS PE30HaHCA.

HccnenoBanne ¢ omopod Ha ajdropuTM, NHpEABAPUTEIBHO Pa30OpaHHBIH COBMECTHO C IIE€Aarorom,
3aBHCHMOCTH NIEPHO/ia KOINEOAHUH OABEIICHHOTO K HUTH I'Py3a OT JUIMHBI HUTH.

IIpoBepka ¢ omopodl Ha TEXHOJOTHYECKYIO KapTy IOJ PYKOBOACTBOM IIENarora HE3aBHCUMOCTH
nepro/ia KosiebaHuii rpy3a, MOJABEUIEHHOTO K JIEHTE, OT MacChl Ipy3a.

HaGmonenue u odcyxieHre Mo pyKOBOACTBOM IeJlarora OnbITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTD
nepuoja kojaeGaHui NpyKUHHOTO MAasgTHUKA OT MACChI Ipy3a U KECTKOCTH MPYKHUHBL.

HpI/IMeHeHI/Ie C IOMOULIbIO II€arora MaTeMaTU4€CKOro U MpyKMHHOT0 MasATHUKOB B KaUCCTBC MO[[eJ'IefI
JUISL OIIMCaHMs KOJIeOaHUi B OKpY KaloIeM MUpe.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AeWCTBUA C OMOPOM Ha alIrOpUTM, IpeaBapUTENBHO
pa300paHHbBII COBMECTHO C IIEaroroM, CB3aHHBIX C BBIYHMCICHHEM HIIM OIEHKOH 4acTOTHI (IIEpHoJia)
KoyreOaHui




Mexanndeckue
BOJIHBL. 3BYK
(CRY)

Mexanuueckue BOJIHBI. CaoiicTBa
MEXaHUYCCKUX BOJIH. Ilpooonvhuie u
nonepeymvie 60IHLLLNUHA B0HBI U CKOPOCHb
eé pacnpocmpanenus. Mexanuueckue 60nHbl 6
meépoom meine, cericmuyeckue 6oinvl (MC).

3ByK. [pomxocms 38yKa u 6vicoma MOHA.
Ompadsicenue 38yka. Ungpassyk u yiompassyx.

Memoncmpayuu’
1. Pacmpoctpanenue

MOTIEPEYHBIX BOJIH.
2. HaOmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHL.
3. AKyCTHYECKHH pe30HaHC.

MPOAOJBbHBIX n

OOHapy»XeHHE U aHaJIM3 C IIOMOILBIO I1e/1arora BOJHOBBIX SBICHUH B OKPY’KaroOLIeM MHpE.
HaGmonieHue COBMECTHO C II€AaroroM paclpOCTpaHEHUs! IPOJOJIBHBIX W IONEpeYHBIX BOJIH (Ha
MOJIETIN) ¥ OOHApY>KeHNE aHAJIOTHYHBIX BU/IOB BOJIH B NIPUPOJIE (3BYK, BOJSIHBIC BOJIHBI).

Beruncienre B 1—2 gedcTBUS ¢ ONMOPOH Ha alropuTM, NPEIBApUTENBEHO Pa300paHHBIH COBMECTHO C
MeIaroroM JUIMHBI BOJHBI U CKOPOCTH PacIpOCTPaHEHHs 3ByKOBBIX BOJIH.

Habnronenue 3a SKCHEPUMEHTANBHBIM OIPENECNCHHEM TI'paHMI YacTOTHI CIBIIUMBEIX 3BYKOBBIX
KoneOaHuH.

Habnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM YHCJIE C HCTIOIb30BaHHEM MY3BIKAIBHBIX
HHCTPYMEHTOB).

Habnronenue u 00bsiICHEHHE C IOMOIIBIO TIEArora sBJICHHS aKyCTHYSCKOTO pe30-HaHca.

YteHne COBMECTHO C IIeIar0roM OPUTHHAIBHOTO TEKCTa, MOCBSIIEHHOIO HUCIIONB30BaHHIO 3ByKa (MIIH
YJIBTpa3ByKa) B TEXHUKE (9XOJIOKAIMs, YJIbTPA3BYK B MEAWIMHE U Jp.); BBHINOJHEHUE 3aJaHUi
IO TEKCTY (CMBICIIOBOE UTEHHE)

Paspnen 10. DiiekTpoMarHuTHOE MoOJ1e M 3JIEKTPOMAarHUTHbIE BOJIHBI (8 1)

DJIeKTPOMArHUT
Hoe ToJie

U 3J1eKTPOMArHu
THBIE BOJIHBI
@)

ToJe.
BOJIHBI. Ceoticmesa
9NEKMPOMALHUTNHBIX BOJIH. Ulxana
INEKMPOMACHUMHBIX ~ 60aH.  Hcnoavzosanue
INEKMPOMASHUMHBIX OJIH OJIs1 COMOBOU CE53U.
OJeKTpOMarHuTHast pupona CBeTa.
Ckopoctb cBeTa. BonHoBbIE CBOIICTBa cBeTa.
Jemoncmpayuu’®
1. CBo¥iCcTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.
Jlabopamopnvie pabomol u onvimel.
1.3yueHne CBOMCTB  3JICKTPOMArHUTHBIX
BOJIH C  TOMOINBIO  MOOWIBHOTO
TeneoHa.

DJIeKTPOMArHUTHOE
DNeKTpOMarHUTHbHIE

ITocTpoeHre TPOCTHIX PacCYKICHWN Ha OCHOBE MOATOTOBIEHHBIX BBIPAKECHHM, 00OCHOBBIBAIOIIINX
B3aMMOCBA3b DJICKTPUYECKOTr0 1 MArHuTHOI'O MOJIEH.

HaGmonenue 3a sKcriepruMEHTaNbHBIM U3yYSHUEM CBOMCTB DJIEKTPOMArHUTHBIX BOJIH (B TOM 4YHCIIE C
MOMOIIBI0 MOOHIBHOTO TejedoHa).

AHau3 ¢ IIOMOIIBIO [TEIarora PEHTTEHOBCKUX CHUMKOB YEJIOBEYECKOI0 OPraHUu3Ma.

AHaHI/I3 COBMCECTHO C TI€JaroroM TEKCTOB, OIMIMCBIBAIOIUX TMPOABJICHUA JOJICKTPOMArHUTHOTO
W3ITYUIEHHs B IPUPOJIE: KUBBIE OPTAaHU3MBI, H3TyJeHHUsT HEOECHBIX TeN (CMBICTIOBOE UTEHHE).
Pacro3HaBaHye W aHAN3 Pa3INYHBIX PHMEHEHHUH 3JIEKTPOMArHUTHEIX BOJIH B TEXHUKE C OMOPOM Ha
TEXHOJOTHUECKYIO KapTy MO PyKOBOJICTBOM IT€Iarora.

Permenre THITOBBIX pacué€THBIX 3aiad B 1—2 IeHCTBUS ¢ OMOPOM Ha ajiropuTM, MPEABAPUTENHHO
pa3o0paHHBI COBMECTHO C TIEAArOrOM C MCIIOIBb30BaHUEM (POPMYIT JUTS CKOPOCTH DJIEKTPOMArHUTHBIX
BOJIH, JUTMHBI BOJIHBI ¥ YaCTOTHI CBETA.




Pasnen 11. CBeroBble siBaeHus (15 4)

3akoHbI
pacnpocTpaHeHH
s1 cBera (6 4)

JlyueBas mopenp cBera. McTOUHUKM CBeTa.
Ipsimonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Coanya u Jlynol. OTpakeHHE CBETa.
ITnockoe 3epkano. 3akon ompaosicenus céema.
IIpenomnenue cBeta. 3aKOH NPEIOMIICHUS
cBeta. [lonnoe sHympennee ompajiceHue ceema.
Hcnonvzoeanue nonnozo énympeHnne2o
ompaicenus 8 ONMUYECKUX CEEMOBOOAX.

Hemoncmpayuu’

1. IIpsiMonuHeiHOe pacipOCTpaHEHUE CBETA.

2. OTpaxeHue cBeTa.

3. [lonmyuenne wu300paxkeHuil B

BOTHYTOM U BBIITYKJIOM 3€pKaJlax.

4. IIpenomieHue cBera.

5. OnNTHYECKUHA CBETOBO/I.

Jabopamopuvie padbomul u onvimol.

ILIOCKOM,

1. HCCJ’IG,I[OB&HH@ 3aBUCHUMOCTH yria
OTpaKCHHUA CBCTOBOIO Jiyda OT Yyrja
maacHus.

2. 3yueHHe XapaKTepUCTUK HM300paKeHUs
IpeaMeTa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBHCHUMOCTH yriaa
IpEeIoOMIICHHS CBETOBOIO Jiyda OT YrIja
MaJIeHUs Ha TPaHULE «BO3IYX—CTEKIIO».

Habnromenue OIBITOB, IEMOHCTPUPYIOIIMX SBICHHE NPSIMOJIMHEHHOTO pPaCIpOCTPAaHEHHS CBeTa
(BO3HHKHOBEHHE TEHH U IOJIYTCHH), W MX HWHTCPIPETAlHs C HCIIOIB30BAHWEM ITOHATHS CBETOBOTO
JIyya.

OOBsACHEHHE U MOJICTHPOBAHNE TIOCIE PACCYKACHUS C IEJaroroM I0 CXEME COJHEYHOT'O W JIyHHOTO
3aTMEHUM.

UccnenoBanue ¢ onopoii Ha TEXHOJIOTMUECKYIO KapTy MO/ pyKOBOJCTBOM I€Jarora 3aBUCUMOCTH yTiia
OTPa)KEHMsI CBETOBOTO JIy4a OT yIJla aJCHUs.

W3ydeHne ¢ mOMOIIBIO Iearora CBOMCTB H300paKCHUS B INIOCKOM 3epKaje.

HaOnronenue u OOBSICHEHHE COBMECTHO C IEJaroroM OMBITOB IO TOJYYCHHIO H300pakKeHUH B
BOTHYTOM W BBHIITYKJIOM 3epkajiax. HaOmionenne u 0ObsSICHEHHE TOCIE PAcCyKICHUS C IEJaroroM Io
CXEME OIBITOB IO MPETOMIICHHUIO CBETA HA IPAHULE PA3IUUYHBIX CPEA, B TOM YHCJIE ONBITOB C MOJHBIM
BHYTPEHHUM OTPa)KEHUEM.

UccnenoBanne nox pyKOBOJACTBOM II€arora 3aBUCHUMOCTH yIJla MPEIOMIIEHUS OT yrIjla NafeHHs
CBETOBOTO JIyya Ha FPAHULIE «BO3AYX—CTEKIION.

Pacno3zHaBanue ¢ MoMoILBIO MeAarora SIBJACHUM OTpa)X€HHsl U MPEJOMJIEHUS CBETA B MOBCEJHEBHOM
JKU3HU. AHAIU3 U 00BSICHEHHE COBMECTHO C TIEIarOrOM SIBJICHUSI ONITUYECKOTO MUPaXKa.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B 1—2 AeWCTBUA C OMOPOM Ha alIrOpUTM, IpeaBapUTENHHO
pa3o0paHHBI COBMECTHO C MEJJarOroM C MCIOIb30BAHUEM 3aKOHOB OTPAKESHHS U TPEJIOMIICHHS CBETA.

JIun3bl
U ONITHYeCKHe
npu6opsl (6 1)

Jlunza. Xopn nyueil B nuH3e. Onmuueckas
cucmema gomoannapama, MUKpOCKONA U
meneckona (MC). [naz xax onmuueckas
cucmema. Bruzopykocmo u danbnozopkocme.

Jemoncmpayuu’®

1. Xop my4eii B coOMparomiei InH3e.

2. Xon nyuell B pacceuBarollel JIMH3e.

3. IlonyyeHne W300pakeHUH C TOMOIIBIO

JIVH3.
4. IlpuHuun TeHCTBHS
MHUKPOCKOTIA U TeJIECKOTa.
5. Mopens riasa.

¢oroanmapara,

[Tonyuenne moj KOHTpPOJEM IIefarora M300paXeHWH ¢ MOMOIIBIO COOMparolieil M paccemBaromien
JIVH3.

OmnpeneneHne C ONOPOM Ha AITOpPUTM pa3pabOTaHHOIO COBMECTHO C MeNaroroM (OKyCHOTO
PacCTOSHUS M ONTHYECKOW CHIIBI COOMpPAIOIeH JIMH3EI.

AHanu3 COBMECTHO C TMEJaroroM YCTpPOHCTBa W NPUHIOWIA JEHCTBUS HEKOTOPBHIX OINTHYECKHX
npubopoB: GoToarnmnapara, MUKpockona, teneckona (MC — OHoNorusi, acTpOHOMHUSI).

AHanu3 ¢ OMopoi Ha TEXHOJIOTHYECKYIO KapTy MO pPyKOBOJICTBOM Iearora sSBJICHUH OJIM30PYKOCTH 1
JTATbHO30PKOCTH, IpuHIHIA AeHcTBHS 09k0B (MC — Onomorus).




Jlabopamopnuie pabomsl u onvimol.

1. [Tony4yeHne w300pakeHUH € TOMOIIBIO
coOmnparomien JTUH3HI.

2. Onpenencare (GOKYCHOTO PACCTOSHHUA U
ONTHYECKON CHIBl coOmparomeii JHH3BI
(WU BEeKTPOHHAS IECMOHCTPALIHS).

Pa3zjo:xkenue
0eJI0ro cBeTa
B cnekTp (3 )

Paznoocenue benoeo ceema 8
cnexmp. Onvimul Hviomomna. Cnooicenue
CREeKmpAIbHbIX Y8emos. Jfucnepcus ceema.
Jemoncmpayuu’
1. Pa3noxenue 6e0oro cBeta B CHEKTP.
2. Ilony4yenue Genoro cBeTa MIPHU CIOXKEHUU
CBE€Ta pa3HbIX IBCTOB.

Jlabopamopnwvie pabomot u onvimel.

1. OmbITHl MO Pa3NOKEHHIO OEJIOro CBETa B
CHEKTD.

2. OnbITH IO BOCHPHUSTHIO [[BETA MPEIAMETOB
Opd WX HAONIOJEHUM Yepe3 I[BETOBBIC

(UIBTPHI.

Habnronenue coBMECTHO ¢ IeIaroroM 10 pasIoKeHHIo OeIoro cBeTa B CHEKTP.

HaGmonenue n o0bsicHeHre Ha 6a30BOM ypOBHE I10]1 PyKOBOJCTBOM I€JJarora OIbITOB IO MOJTYy4EHHIO
0eoro cBeTa Ipy CIIOKESHUU CBETA Pa3HBIX IIBETOB.

[IpoBenenue 1 OOBSCHEHNE O PYKOBOJICTBOM IEarora OIBITOB IO BOCIIPHATHIO L[BETa MPEIMETOB
TIPY MX HAOFO/ICHUH Yepe3 IBETOBBIC (PUIBTPHI (IIBETHBIC OUYKH).

Pa3nen 12. KBanroBbie siBjieHust (17 4)

Hcnyckanue

U NOIJIOLeHH e
cBeTa aTOMOM
CR))

Onvimoul Pezepghopoa v muianeTapHas MOJIENb
atoma. Mogens aroma bopa. Hcnyckanue u
noenowenue  ceema  amomom.  Keammul.
Jlunetiuamoie cnekmpeoi.

OOcyxIeHne ¢ TIOMOIIBIO Iejarora Lenud onbToB Pesepdopaa Mo HCCIENOBAaHHIO aTOMOB,
BBIIBIDKEHHE THIIOTE€3 O BO3MOJXKHBIX PE3yJIbTaTax OIBITOB B 3aBHCHMOCTH OT MpPEIIOIaraeMoro
CTPOEHHSI aTOMOB, ()OPMYJIMPOBAHUE BBIBOJIOB U3 PE3YJIbTATOB OIIBITOB.

OO6cyxieHne ¢ ONopol Ha TEXHOJIOTMYECKYI0 KapTy I0J] PyKOBOJCTBOM II€Aarora IMpOTHBOPEUYHH
TUIaHETapHOI MOJIETIM aTOMa M OCHOBAHHH /171t THIOTe3b! bopa o cranmonapHBIX OpOUTaX AJIEKTPOHOB.
HaGmozienne COBMECTHO € MEAaroroM CIUIOIIHBIX M JIMHEHYaTHIX CIIEKTPOB M3JIyYEHHUS PaslIMUHbBIX
BemecTB. OOBsICHEHHE C OTTOPOH HA TUIaKTHIECKUIT MaTeprall IMHEHYAThIX CIIEKTPOB M3JIyUEeHUSL.

Ctpoenne
aTOMHOT0 siAipa
(64)

PaanoaktuBHOCTD. Anbpa-, bema- u eamma-
usnyuenus.  CTpoeHHME  aTOMHOTO  sijpa.
Hyknonuas modens amomuoeo aopa. Mzomonul.
Paouoaxmugnbie npespaujenusl. Ilepuoo
noaypacnada amomHuix soep.

Hemoncmpayuu

1. CnexTpbl U3MyYEHUS U TTOTIIOMIEHUSI.

2. CieKTpsl pa3IyHBIX T'a30B.

OOcyx/IeHHe COBMECTHO C IIE€1aroroM BO3MOKHBIX THIIOTE3 O MOJENSAX CTPOSHHUS sIapa.

OmnpeneneHue Mo cxeme ¢ UCHOIb30BaHUEM METOJUYECKOTO MaTepuala Moj PyKOBOJICTBOM IIeJarora
coCTaBa AACP MO 3aJaHHBIM MACCOBBIM M 3apsAI0BbBIM YHCJIaM W 1O IIOJIOKCHHUIO B HepI/IO]lI/I‘-IeCKOI\/’I
cucreme 31aeMeHToB (MC — XuMus).

AHanmu3 ¢ OTOpPOi Ha TEXHOJOTHYECKYIO KapTy IMOJ PyKOBOJCTBOM IeJjarora M3MEHEHHS COCTaBa sapa
1 €ro MOJIOXKEHHsS B IIEpHOIMUeCcKOil cucteme npH | -paguoaktuBHocTH (MC — Xumus).
HccnenoBanne ¢ MOMOIIBIO MI€Aarora TPEKOB | |-4acTHIL 0 TOTOBBIM (oTorpadusim.

HaGmonenue 3a neMoHcTpanueid paboTbl M3MEPEHHs PaAHaMOHHOTO ()OHA C MOMOIIBIO JT03UMETpa,




3. CnekTp BogopoJa.

4. HabmoneHune TpekoB B kamepe Buiibcona.

Jlabopamopnuvie pabomol u onvimel.

1. Habmoodenue cnaiowHvix u JuHetuuamix
CNeKmMpPOs U3NYYeHUs..

2. UccnenoBanue TPEKOB: U3MEpEHue
SHEPrHH YACTHIBl [0 TOPMO3HOMY ITyTH
(mo ¢ororpadusam) (WM DIEKTPOHHAS
JIEMOHCTpAITHS).

OIIEHKa €r0 MHTEHCUBHOCTH.

AHanu3 COBMECTHO C MEJaroroM OHMOJOrMYeCKUX H3MEHEHHH, MPOMCXOIIIUX MOJ] ACHCTBHEM
pannoakTuBHBIX m3nydeHnid (MC — Onomorus).

Habnromenne neMoHCTparu 00 WMCIIONB30BaHHE PAIMOAKTUBHBIX M3MydeHHid B menunuae (MC —
Ouomorus).

SnepHbie
peaxuuu (7 4)

SnepHbie peakuuu. 3aKOHBI COXPaHCHUS
3apsiIOBOTO M MacCOBOTO YHCEIl. DHepeus 813U
amomnvix  sdep. Cea3p Maccbl U IHEPIUU.
Peaxyuu cunmesa u denenusi sioep. Ucmounuxu
snepeuu Connya u 36¢30 (MC).

SnepHas SHEPreTHKA. Leticmeus
PAOUOAKMUBHBIX — UMYHEHUU  HA  JiCUBble
opearusmel (MC).

Hemoncmpayuu
1. Pabota CYETUMKA HOHU3UPYIOILUX

H3ITy4YEHUH.

2. Peructpammsi  M3Iy4YeHUS  TPHPOIHBIX

MHHEPAJIOB U IPOAYKTOB.

Jlabopamopnvie padbomul u onvimol.

1. 3mepenue paguoakTUBHOTO ¢oHa (WIn
9JIEKTPOHHAS IEMOHCTpAITHS).

Pemenne THNOBBIX pacu€THBIX 33j7a4 B 1—2 NEWCTBHS C OMOPOW Ha alrOpPHUTM, IpEIBapUTEIBHO
pa3o0paHHBI COBMECTHO C IIEAAaroroM C KCIOJIB30BAHUEM 3aKOHOB COXPAHEHHUS MAacCOBBIX U
3apsIOBBIX YHCENl Ha ONpe/eNieHHe pe3yJbTaToOB SIEPHBIX pEakluil; aHaiu3 BO3MOXXHOCTU HIIH
HEBO3MOXHOCTH SIICPHON PEaKIHH.

OrLeHKa ¢ TIOMOLIBIO [Te/Iarora SHEPrHU CBA3M SAAep C UCHOJIb30BaHuEM GopMyJibl DHHIITESHHA.
OOCyX/IeHHE COBMECTHO C IENaroroM MEepCHEeKTHB HCIOJIBb30BAHHS YIPABISIEMOIO TEPMOSIEPHOIO
CHHTE3A.

OOCyX/IeHHE COBMECTHO C MENaroroM IPEHMYIIECTB W HSKOJOTHYECKHX HpOOJIeM, CBA3aHHBIX C
snepHoit sHepreTrKol (MC — 3Kon0THs).

[oBTOpHTENBLHO-00001Ia10IIMI MOAYJIb (9 4)

Cucremaruzanus
1 00001EHEe
PEAMETHOTO
COJIepIKaHuUs

U ONbITa
JIeSITENIbHOCTH,
proOpe-TEHHOTO
MIPU U3yYSHUU
BCETO Kypca
¢bu3ukn

O6oOmenne  comepkaHHs ~ KaKAOTO W3
OCHOBHBIX pa3zaenoB Kypca ¢buzuku:
MEXaHHYECKHe, TETUIOBBIE, JJIEKTPOMArHUTHBIE,
KBaHTOBEIC SIBJIICHUS.

HayuHblit MmeTon 1MO3HaHUS U €ro peaau3aius
B (pr3MUeCcKuX MCCIeI0BaHUSX.

CBs3p (DUBHKHN M COBPEMEHHBIX TEXHOJIOTHI B
obmacTu mepenaun WH(POpPMAIMK, SHEPTETUKE,
TpaHCIIOPTE

BrmonHeHHe ¢ TOMONIBIO  IMefarora  YYeOHBIX — 3aJaHWi, TpPeOYIOMHX  JIEMOHCTpAIUU
KOMIIETEHTHOCTEH,  XapaKTepU3YIOUIMX  E€CTECTBEHHOHAyYHYI0  IPaMOTHOCTb:  NPUMEHEHHS
MOJYYCHHBIX 3HAHUN ISl HAYYHOTO OOBSCHCHHs (U3UYECKUX SIBJICHUN B OKPYXKAMOIICH MPHUPOC
Y TIOBCEJTHEBHOM JKM3HH, a TAaKXKE BBISIBICHUS (DU3UYECKHX OCHOB Psifia COBPEMEHHBIX TEXHOJOTHH;
MPUMEHEHUST OCBOCHHBIX JKCIIEPUMEHTAIbHBIX YMEHUH U1 WCCIeI0BaHus (QU3MUYECKUX SIBICHUH, B
TOM YHCJIE JIJISl TPOBEPKHU TUIIOTE3 U BBISBICHUS 3aKOHOMEPHOCTEH.

Pemenue THUMOBBIX pacuéTHBIX 3a7ad B 1—2 JeWCTBUsI C OMOPOM HAa anrOpPHUTM, MpEeABAPUTEIHHO
pa300paHHBIl COBMECTHO C MEIAaroroM, B TOM YHCJE MPEIIOIarafoniX MCIOIb30BaHNe (pH3ndecKoi
MOJICJIM ¥ OCHOBAHHBIX Ha COJICPYKAHUU PA3IMYHBIX Pa3/IeiioB Kypca (pru3uKw.
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