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[TOACHUTEJIBHA A 3AIIMCKA

denepanbHas paboyas mporpamMma 1o Gpusuke sl 00ydaromMXcs ¢ 3a1ePKKON
ncuxudeckoro passutus (naiee — 3I1P) Ha ypoBHE ocHOBHOTO 0011IeT0 00pa30BaHMS
MOJrOTOBJICHa Ha OcHOBe DeaepanabHOr0 TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO
cTaHaapTa ocHoBHoro oduiero odpazosanus (IIpukaz Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287) (mamee — PI'OC OOO), denepanbHOi ananTHPOBAHHOU
o0pa3oBaTensHO MPOrpaMMbl OCHOBHOTO OOITETO 00pa30BaHUs JJIsi O0YJAFOIINXCS C
OrpaHUYEHHBIMUA BO3MOKHOCTAMHU 3710poBbs (IIpuka3z Munmnpocsemenus Poccun ot
24 Hosa6ps 2022 r. Ne 1025), @enepanbHoil paboyeit mporpaMMbl OCHOBHOTO 0OOIIIETO
obpazoBaHus Mo yuyeOHOMY mpeamery «dusuka» (0a30BbIM ypoBeHb), KoHuenmuu
npenojaBanusi yueOHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX OpPraHU3aLUIX
Poccuiickoii  ®enepanuy, peanu3ylOlUX OCHOBHBIE  00IIe00pa3oBaTEIbHbIC
nporpamMmbl, @DexnepanbHON  paboueil mporpaMMmbl  BOCIUTaHUS, C y4ETOM
pacnpezieNIeHHBIX 10 KiaccaM MpOBEpsieMblX TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS
®enepalibHON aIaNTUPOBAHHON 00pa30BaTENBbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus 7151 00YyYAIOIIMXCA € 3a/1€PKKON IICUXHUYECKOTO Pa3BUTHS.

O01mas xapakTepucTuKa y4e0Horo npeamera « Puzuka»

VYuebnsiii mpeamer «®Puszuka»  SABISETCA  CUCTEMOOOpA3YIOIIUM TSt
€CTECTBEHHOHAYYHBIX MPEAMETOB, ITOCKONBKY (PU3MUECKHE 3aKOHBI MHPO3TAHUS
SBJISTIOTCST OCHOBOM  COJICp’KaHHUS KypCOB XHMHUH, OWOJOTHH, Teorpaduu wu
acTpoHoMuH. DuU3WKa BOOPYXKAET OOYYAIONMIMXCS HAYYHBIM METOJIOM ITO3HAHMSI,
MTO3BOJISIONINAM TTOJTy9aTh OOBEKTUBHBIC 3HAHKS 00 OKPYXKAIOIIEM MHUPE.

[IpeameTr MakcuManbHO HampaBieH Ha (OPMHUPOBAaHHME WHTEpeca K
MPUPOJHOMY ¥ COIMAJIBLHOMY MHPY, COBEPIICHCTBOBAHHWE TO3HABATEILHOM
nestenbHocTH  oOywaromuxcsi ¢ 3[IP 3a cyeT OBNaeHUST MBICIUTEIHHBIMU
omepanusMu CpaBHEHHUs, OO0OOIIEHHUs, pa3BUTHE CIIOCOOHOCTH AapryMEHTHPOBATH
CBOE MHEHUE, GOPMUPOBAHNE BOZMOKHOCTEH COBMECTHOM JESATEIHHOCTH.

N3yuyenune Qusuku cnocoOCTByeT pa3Butuio y oOydarommxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpaXKEeHMS, (PYHKIIMOHATILHONW TI'pPaMOTHOCTH, YMEHUSA
BOCIIPUHUMATh U KPUTHUYECKH AHAIM3UPOBATH WHGOPMAIHMIO, MPEACTABICHHYIO B
paznu4HbIX (hopMax. 3HAYMMOCTD MpeaMETa I PA3BUTHS KU3HEHHON KOMITETCHITUU
oOydJaronmumxcsi  3aKJI0YaeTCI B  YCBOGHHWHM OCHOBBI  (DM3WYECKUX  3HAHWM,
HEOOXOJAMMBIX [IJIS1 TIOBCETHEBHOW JKM3HU; HABBIKOB 3J0POBOTO M 0E30MMaCHOTO IS
YeJIOBEKAa U OKPYIKAIOIIEH ero cpenbl o0pasa Ku3Hu; (HGOPMUPOBAHUH IKOJIOTHUSCKOU
KYJIbTYPBI.

[Iporpamma oTpaxkaeT cojaepkaHue oO0ydeHUs npeameTy «Du3mnKa» ¢ ydeTom
0coObIX 00pa3zoBaTeIbHbIX OTpeOHOCTeN oOyuarontuxcs ¢ 3[1P. OBnaneHue n1aHHBIM
y4eOHBIM MPEIMETOM TIPEICTABIISICT ONPEACIICHHYIO TPYAHOCTD IS O0yYarOIINXCS C
3[IP. DOTo cCBsI3aHO €  OCOOECHHOCTIMM  MBICIUTCIBHON  JEATEIBLHOCTH,
MEePUOIMYECKUMH  KOJICOAHUSIMA ~ BHHMAHHS, MallbIM  OOBEMOM  IaMSTH,



HEJOCTAaTOYHOCThIO OOIIEro 3amaca 3HAHUM, TOHW)KEHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KHM YPOBHEM PEUEBOrO PA3BUTHSI.

Jlns mpeononeHuss TPyAHOCTEH B M3ydeHMHM ydeOHoro mnpenmera «Duszumkar
HeoOxonuMa  ajganTamusi o0beMa HM  XapakTepa ydeOHOro Marepuaia K
MO3HABATENLHBIM BO3MOXHOCTSIM JIAHHOW KaTeropuu OOydYaloIIMXCa, YYeT HX
OCOOEHHOCTE pa3BUTHUS: UCIOJIb30BAaHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIIPEIMETHBIX CBA3EH, IOCTENEHHOE YCI0KHEHUE N3y4aeMOro MaTepuaa.

JlaHHass mporpaMMa KOHKPETU3UPYET COJIEp’KaHHE TNPEAMETHBIX TEM B
COOTBETCTBUM C TPeOOBaHUSAMHU OOpa30BATEIBLHOIO CTaHAAPTa, PEKOMEHIYEMYIO
MOCIIEAOBATEIBLHOCTh M3YYEHHUS! pa3feloB (U3UKH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€M, JIOTMKM Y4ye€OHOro mpolecca, BO3PACTHBIX U
MICUXOJIOTUYECKNX OcoO0eHHOCTer oOydatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
o01ero 00pa3oBaHMsl, ONMPEACISIET MUHUMAIbHBIA HAOOp OIBITOB, JIEMOHCTPAIIM,
MPOBOJIMMBIX ~ Y4YUTEJIEM B Kiacce, Ja0OpaTOpHBIX paldOT, BBIMOJHIEMBIX
00yJaIOIIMMHUCH.

Meroauueckoid OCHOBOM u3ydeHUsi Kypca «Du3uka» Ha ypOBHE OCHOBHOTO
o011ero oOpa3oBaHUs SABIIAETCS CUCTEMHO-IEATEIIbHOCTHBIN MOAXO/,
00€eCreynBaOIINM JTOCTUKEHUE JTMYHOCTHBIX, METANPEIMETHBIX U TMPEIMETHBIX
o0pa3oBaTeNbHbIX  PE3YJIbTATOB MOCPEACTBOM OpraHHU3alun aKTHUBHOM
MO3HABATEIILHON JESATEIBHOCTA OOYYalOUIUXCs, YTO OYEHb BAXKHO MpPHU OO0yYEeHUU
neren ¢ 3I1P, s KOTOPBIX XapaKTEpHO CHUYKEHHE MO3HABATEIbHON AaKTUBHOCTH.

Heau n 3a1a4n u3ydeHust yaeOHoro npeamera « Dusuka

Obwue yenu wuzydeHus ydeOHoro mnpeamera «Du3uKa» MpeNCTaBICHbl B
®denepanbHOM paboueit mporpaMme OCHOBHOTO 00111eT0 00pa3oBaHus.

OCHOBHOM 1ebI0 O0yUEHHUs AETel ¢ 3aJepKKON MCUXUYECKOrO Pa3BUTUSA Ha
JAHHOM TIpEIIMETE SBIISIETCS: MOBBIINICHHE COLMAIBHON ajanTaluu JeTel uepes
npuMeHeHue GU3NYEeCKUX 3HaHUN Ha MPaKTHKE.

s obywaroutuxcs ¢ 3I1IP, Tak ke, Kak ¥ JJIs1 HOPMATUBHO Pa3BUBAIOLIUXCS

CBEPCTHHUKOB,  OCBaWMBAIOIIMX  OCHOBHYIO  OOpa3oBaTEeNbHYIO  MPOTpamMmy,
JOMUHUPYIOIIEe 3HAUCHHUE MTPHUOOPETAIOT TaKue yeiu, Kak:
. npuoOpeTeHre uHTepeca M cTpemiieHus oOydatonuxcs ¢ 3[IP «x

HAYYHOMY H3yYCHHMIO INPUPOJbI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

= pa3BuTHE 0a30BBIX TNPEICTABICHUNH O HAyYHOM METOAC IO3HAHHUS U
(hopMupOBaHUE UCCIICA0BATEIIHLCKOTO OTHOIIIEHUS K OKPYKAIOIIUM SIBIICHHSIM;
- dbopMuUpoBaHME HAyYHOTO MHUPOBO33PEHUS, Ha JOCTYITHOM IS

oOyuatomuxcs ¢ 3IIP ypoBHe, kak pe3ysibrara U3yuyeHUsl OCHOB CTPOCHUSI MAaTEPUU U
(dyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

- (dopmMupoBaHuE MpEACTABICHUN O ponu (GU3NKHU ISl PA3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA.

JlocTuxeHre dTUX 1ejei 00ecreuynBaeTCs pelieHueEM CIeayOIuX 3a0ay.:



- npuoOpereHue 0a30BBIX 3HAHUI O JUCKPETHOM CTPOCHHHU BEILECTBA, O
MEXaHUYECKUX, TETUIOBBIX, DJICKTPUYECKUX, MATHUTHBIX 1 KBAHTOBBIX SBJICHUSX;

- npuoOpeTeHrne YMEHHUH OMUCHIBaTh U OOBSICHATH (PU3HUECKUE SBICHHUS C
MCIIOJIb30BaHHEM MOJTY4YEHHBIX 3HAHUN U C OTIOPOI Ha TUIaH/CXeMY;

- OCBOGHHE METOIOB pEUICHUs MNPOCTEHIINX pPacuyETHBIX 3a1ad C
MCIIOJIb30BaHHEM (PU3NYECKUX MOJEIIEH C OMOpoil Ha ATOPUTM;

- pa3BUTHE yMEHUI HaOIIOmaTh NPUPOAHBIC SIBICHUS U BBIMOIHATH
ONBITHI, JabopaTopHbie pabOTBI H  AKCIEPUMEHTAIBHBIC HUCCIEIOBAHUA C
UCTIOJIb30BaHUEM N3MEPUTENBHBIX IPUOOPOB (TI01T PYKOBOJACTBOM YUUTEIIs);

. OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIel PU3NIECKOTO COMEPIKAHUS,
BKIIO4ass HMH(OpPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHHSX (HU3WKH, aHalu3 W
OlLICHWBaHWE UHPOPMAIINH;

- 3HAKOMCTBO cOo  chepamu  TPO(PECCHOHAIBHONW  JCSITEIBHOCTH,
CBSI3aHHBIMH C (HU3UKOH, M COBPEMEHHBIMH TEXHOJOTUSMH, OCHOBAHHBIMH Ha
JTOCTH)KEHUSIX (PU3NYECKOI HayKH.

Ocob0ennocTu 0TOOpPa M aganTANUM y4eOHOT0 MaTepuaJia no pusuke

OcHoBoli  oOy4eHus oOyyJarommxcst c 3[IP nHa  mpeaMerax
€CTECTBEHHOHAYYHOTO IUKJIA SBIISAECTCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
ornepanuil (aHamu3, CUHTE3, CpaBHEHHE, O0OOIIEHHE) Ha OCHOBE BBIOJIHEHUS
pa3BUBAIOIINX YIPaKHEHUH, (OPMUPOBAHUE MPUEMOB YMCTBEHHOW pabOTHI: aHAIU3
UCXOAHBIX JIaHHBIX, IUIAHHPOBAHME MAaTepHalia, OCYIIECTBIECHUE IO3TAalHOrO U
UTOTOBOTO CAaMOKOHTPOJIS, a TaKXe OCYILIECTBISIETCS JMKBUIAIMS IMpPOOEIoB B
3HaHUSAX, 3aKpEIUICHUE U3YYEeHHOI0 MaTepuaa, oTpaboTKa ajJropuTMOB, IOBTOPEHHE
npoigeHHoro. bonbiioe 3HaueHne NpuaaeTcsi YMEHUIO paccKa3aTh O BBIIOJHEHHOU
paboTe ¢ TpPaBUIBHBIM YNOTPEOJICHUEM COOTBETCTBYIONIEH TEPMUHOJIOTHU U
COOJTIOICHUEM JIOTUYECKUX CBA3CH B M3iaraecMoM Mmatepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOIO 00I1Iero oOpa3oBaHUsA NO-TIPEKHEMY SBISIOTCA
XapaKTepHBIMU: HEIOCTATOYHBI YPOBEHb PAa3BUTHS OTACTBHBIX TMCUXUYECKHUX
MPOIECCOB (BOCTIPUSITHS, BHUMAHUS, MaMSATH, MBIIIJICHHS), CHIKEHHBIA YPOBEHb
MHTEJJICKTYalIbHOTO Pa3BUTHS, HU3KAW YPOBEHb BBITIOJHEHUS yUeOHBIX 3aJaHH,
HU3Kasg YycnemHocTb oOydeHus. [loatomMy npu wuszydeHun GU3MKA Tpedyercs
LieJICHAIIPaBICHHOE UHTEJUIEKTyalbHOEe pa3BuTue oodyyatouiuxcs ¢ 31IP, orBevaromee
WX OCOOEHHOCTSIM M BO3MOXKHOCTSIM. YueT ocoOeHHocTed oOywatomtuxcs ¢ 3I1P
TpeOyeT, 4TOOBl MpU HU3YYECHUH HOBOTO MaTepuayna oO0sf3aTeNbHO MPOUCXOJIUIIO
MHOTOKpPaTHOE €ro IOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHHUE TEM U BOMPOCOB,
PacKpbIBAIOIINX CBSA3b (DM3UKHU C JKU3HBIO; aKTyalln3alMsl NEPBUYHOTO KU3HEHHOTO
OTIbITa 00YYarOIINXCS.

VYcBoeHrne MporpaMMHOrO MaTepualia Mo (U3MKE BbI3bIBACT OOJbIINE
3arpyaHeHus y oOydaromuxcs ¢ 3I1P, mostomy Teopust m3yudaercsi 6e3 BBIBOAOB
CIOXHBIX (hopmyn. 3amaum, TpeOyromMe MPUMEHEHUS CIOXKHBIX MaTeMaTHYECKHX
BBIYMCICHUM H QopMysl, B OCOOEHHOCTH TakuX TeM, Kak «MexaHudeckoe
IBWOKCHHE», «ApXuMenoBa cuiay, «MexaHWdecKas DJHEPTUs», «IIEKTPHUUECKUE



SABICHUSD, «IJJEKTPOMArHUTHbIC SBJICHUS», PEIIAIOTCA B KJIacce C IMOMOIIbIO
YUUTEIIS.

Ocoboe¢ BHUMaHHE NMPU HU3YUYCHUH Kypca (U3UKH YIEIsSeTcs MMOCTaHOBKE U
OpraHu3alliy SKCIIEPUMEHTa, a TakKe MPOBEACHUIO (MMPEUMYILIECTBEHHO Ha Ka)I0M
ypOKE) KPaTKOBPEMEHHBIX JIEMOHCTpaluii  (BO3MOXXKHO €  HCIMOJb30BAaHUEM
AIEKTPOHHON JeMOHCTpanuu). HexkoTopbie TemMbl 0053aTeIbHO JOJDKHBI BKIIFOYATh
OTIOpHBIEC J1Ta0OpaTOpHBIE PaOOTHI, KOTOPBHIC PA3BHUBAIOT YMEHHUE IOJb30BATHCS
MPOCTEUITUMU TIPUOOpPaMH, aHAIM3UPOBATH TMONYYCHHBIC JaHHbIE. B CBs3m ¢
OCOOCHHOCTSIMM  TIOBEJEHUS W jAeATedbHocTH  oOyuatomuxcs ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPTAaHU30BAHHOCTh) MPEIYCMOTPEH CTPOKAUIIUN KOHTPOJIb
3a cOOJIIOICHUEM TIPABMIJT TEXHUKN O€30MMaCHOCTH MPU MPOBEICHUHN JTA00PATOPHBIX U
MPaKTUYECKHUX PaloT.

Bonbiroe BHuManue npu uzydenun ¢usuku noapoctkamu ¢ 3[1P obpamraercs
Ha OBJIQJICHUE UMHU MPAKTUUYECKUMH yYMEHMSIMM W HaBblkaMmH. [IpemycmarpuBaercs
YMEHBIIICHHE 00beMa TECOPETHYECKUX CBEJCHUM, BKIIOUEHHUE OTMACIBHBIX TEM HIIH
IENbIX pa3feloB B MaTepuaigbl JUisi  0030pHOTO, O3HAKOMHUTEIBHOIO WM
(dakynpraTuBHOrO M3yuyeHus. [Ipennmaraercss yMeHbIlleHHEe 00beMa MaTeMaTHYECKUX
BBIUMCJICHUHN 32 CUET YBEJIIMUYCHHUSI KAU€CTBEHHOTO ONKMCAHUS SIBJICHUN U MPOIIECCOB

JlocTaToOuHOE KOJUYECTBO BPEMEHHM OTBOJUTCS HA PACCMOTPEHHE TEM M
BOIIPOCOB, PACKPBIBAIOIIUX CBS3b (PU3MKH C JKU3HBIO, C TEMH SBJICHUSIMH,
HaOJI0ICHUSIMU, KOTOPBIE XOPOILIO U3BECTHHI YUCHUKAM U3 UX )KU3HEHHOTO OMbITA.

MakcuManbHO  HCMOJB3YIOTCA ~ MEXKIPEIAMETHbIE  CBS3M C  TaKUMHU
TUCLUUIUIMHAMU, Kak reorpadus, xumus, Ouonorus, T.K. oOyuarommecs c 3IIP
OCOOCHHO HYXJAIOTCS B MPEMOJHECEHUH OJHOT0 M TOTO € y4eOHOro marepuala B
pa3JIMUHBIX AaCMHEKTaX, B €ro BapbUpPOBAHHHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUIEHUHA  TOJYYEHHbIX 3HAHUW W MPAKTAYECKUX ymeHui. llo3Bomss
paccMaTpuBaTh OJUH W TOT K€ YYCOHBIM Marepuall C pa3HBIX TOYCK 3pPEHHS,
MEXKIIPEIMETHBIC CBS3M  CIIOCOOCTBYIOT €ro JydllleMy OCMBICICHHIO, OoJee
MPOYHOMY 3aKPETUICHUIO TTOTYUYCHHBIX 3HAHUN U MPAKTUYECKUX YMEHMUM.

IlpumepHble BuAbI JeaATedbHOCTH oOydarommuxcss ¢ 3IIP, oOycioBiieHHBbIE
oco0bIMM  00pa3oBaTeJIbHbIMM  NOTpPeOHOCTAMH W oOecneyuBalouUIue
OCMBICJICHHOE OCBOCHHE CO/IePsKAHUM 00pa30oBaHus 1O npeaMery «Du3suka»

[IpumepHas TeMaTuyeckas U TEPMHUHOJOTHYECKAs JIEKCUKA MO Kypcy (pU3UKu
cootBercTBYeT DOIT OOO.

Copepsxanue BUIOB JiedaTesbHOCTH oOyuwaromuxcs ¢ 3[1P Ha ypokax (usuku
OTpeeNsieTcss UX 0COObIMU 00pa3oBaTEeNbLHBIMU MOTPeOHOCTAMU. [ToMuMO TTMPOKO
ucnospzyemMbix B @OIT OO0 obmmx i Bcex 00ydyaroluxcsi BUAOB JAESTeIbHOCTU
CJIeyeT YCUJIUTh BUBI ACSTEIbHOCTH, CieHU(PUUHBIC ISl JAaHHOW KaTeropuu JeTei,
o0ecreunBaroIIie OCMBICIIEHHOE OCBOCHUE COZAEpX aHUs 00pa30BaHus 1O MPEAMETY:
YCWJIEHHE MPEAMETHO-ITPAKTUYECKON JIEATEIbHOCTH C AKTUBU3ALMENl CEHCOPHBIX
CUCTEM; OCBOEHME MaTepuaja C OIOpPO Ha aJIrOPUTM; «IIOLIArOBOCTb» B M3YYEHHH
Marepuana; HWCIOJb30BaHUE JOMOJHUTENIbHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
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mabJOHbI, OMOpHBIE TaOJIMIBI); PEYEeBOM OTYET O TpoLecce U pe3yibTare
JESTEIbHOCTH; BBIMOJIHCHNE CIICIIUATBHBIX 3aJaHHi, 00SCTIeUNBAIONINX KOPPEKITUIO
peryisanuu  y9eOHO-TT0O3HABATEIBHON JEATCIIBHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yibTaTa.

Jns oOydaromuxcs ¢ 3I[IP cyuiecTBeHHBIM SIBISIOTCS MPUEMBI padOTHI C
JICKCHYECKUM MaTepuasioM 1o mpeamery. I[IpoBomuTcst crenuanpHas pabora IO
BBCJICHUIO B aKTHUBHBIA CJIOBAph OOYYAIONIUXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHH.
N3yyaemble TEpMUHBI BBOJATCA Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelbHA
BU3YalbHAas MOAJIEPIKKA, AITOPUTMBI PAOOTHI C ONpPEACICHUEM, OTIOPHBIE CXEMBI IS
aKTyalu3aliyd TEPMUHOJIOTHH.

B cBsa3u ¢ ocoObiMu 00pa3oBaTeIbHBIMU MOTPEOHOCTAMU OOYYAIOMIUXCS C
3I1P, npu TulaHupOBaHUU PabOTHI yYEHUKAa HA YPOKE CJIEAYyeT MPHUAECPKUBATHCS
CJIEYIOIIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3pellaTh
M10JIb30BATHCS MJIAHOM, COCTABJIEHHBIM IIPH MOJArOTOBKE JOMAIIHETO 33JaHMsl; 1aBaTh
Oosbllle BpEeMEHHM TOTOBUTHCA K OTBETY Yy JIOCKM; paspeliarb JellaTh
Ipe/IBAPUTENIbHBIC 3alIMCH, TI0JIb30BATHCS HATJISAHBIMU TOCOOUSMHU.

2. Ilo BO3MOXHOCTH 3adaBaThb OOYYalOIIMMCS HABOJSIIME M YTOYHSIOIINE
BOIPOCHI, KOTOPbIE TOMOT'YT UM IOCJIEI0BATEILHO U3JI0KUTh MaTepHall.

3. CucremaTHuecku IpOBEPSATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, JJIs
CBOEBPEMEHHOTO OOHAPY>KEHUS MTPOOEIIOB B MPOLIEAIIIEM MaTepUale.

4. B mpouiecce u3y4eHUs HOBOTO MaTepraia BHUMaHUE YYEHUKOB oOparaercs
Ha HanboJiee CIOKHBIC pa3jeibl u3ydaemMoi TeMbl. Heo0xonumo vaiie oopamarbes K
HUM C BOINPOCAaMH, BBIICHAIONMIMMU TIOHHMMaHHWE Y4eOHOro  MaTepuala,
CTUMYJIMPOBATH BOMPOCHI NP 3aTPYJHEHHUSIX B yCBOCHUH HOBOTO MaTepuara.

MecTto yueOHOro npeamera «@u3uka» B y4eOHOM IJIaHe

B coorBercTBUUM ¢ DenepaibHBIM TOCYAApPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHAApTOM OCHOBHOI'O 00I1ero oOpa3oBaHusi yueOHbIN npeamer «Du3uka» BXOIUT
B MIpeaMeTHyI o0iacth «EcTecTBeHHbIE HAyKu» U SBISIETCA O0O0sA3aTEIbHBIM JIJIs
m3ydyenusi. Copnepkanue ydeOHOro mnpeamera «@Pu3nkay, MOPEICTABIECHHOE B
®denepansHOil paboueit mporpamme, coorBerctByer ®PI'OC OO0, dDenepanbHOit
oOpa3oBaTeIbHOM IPOrpaMMe OCHOBHOTO 00Immero ooOpazoBanus, DenepanbHOI
aJanTUPOBAHHON 00pa30BaTEIBHOM MpOrpaMMe OCHOBHOTO OOIIEro 0oOpa3oBaHUs
JUIsl OOy4YaroIIMXCA € 3aJepXKKOW TCUXUYecKoro pasButus. OOliee 4YUCIO Yacos,
PEKOMEHJIOBAaHHBIX ISl M3ydeHus (pusuku Ha 6a3oBOoM ypoBHE, — 238 4yacoB: B 7
Kiacce — 68 yacoB (2 yaca B He/lelN0), B 8 kiacce — 68 wacoB (2 yaca B Heen), B 9
kiacce — 102 yaca (3 yaca B HefIeNi0).



COHEPXAHUE YUYEGEHOI'O [TPEJAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA

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

®duznueckre BelUYuHBL. W3mepeHue ¢uiznueckux BenuuyuH. Q@usuyeckue
npu60pb12. Tlocpewnocms usmepenuti. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢usuka u qpyrue ecteCTBEHHbIE HAYKH H3y4aloT pupony. Ecmecmeenno-
HAyuHblll Memoo NO3HaHus: HaOnooenue, NOCMAHOBKA HAYYHO20 B0ONpoOCd,
BbIOBUIICEHIUE — 2UNome3, dKCNepuMeHm no npoeepke 2unomes, 00ObICHeHUe
Habarooaemoeo asienus. Onucanue QuudecKux sa1eHull ¢ NOMOubIo Mooenell.

[IpenMet u MeTO bl (PU3UKH.

ﬂeMomcmpauuu3

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

2. duszndeckue TpUOOPHI U MpolieIypa MPSMBIX U3MEPEHUN aHATIOTOBBIM H

U (POBBIM TPUOOPOM.

Jlabopamopnwvie pabomul u onvimol

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

2. 3MepeHne pacCTOSHUM.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeodenenue pazmepos Maivix mei.

5. N3mepenne TtemmepaTypbl TpH IMOMOIIM JKUIKOCTHOTO TEpMOMETpa H
JaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke cunomeswvi: OAIbLHOCMb NOJLEMA
WapuKa, nyweHHo20 20pUu30HmMaibHo, mem 0onvule, yem Oobule 8blcOma nycKa.

Pasznea 2. IlepBoHayaibHbIe CBeJICHUA 0 CTPOCHUM BelIeCTBA

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

JBmxxenue yactul BemiecTBa. CBs3b CKOPOCTHM JBHWKEHHS YacTHL[ C
TeMriepaTtypoil. bpoyHoBckoe nBwxkenue, auddysua. Bzaumoodeiucmeue uacmuy
geujecmea. npumsdiceHue U OmmaiKueaHue.

ArperatHble COCTOSIHHSI BELECTBA: CHIPOEHUE 2A308, HCUOKOCMEU U MEEPObIX
(kpucmaniuueckux) men. Bzaumocesazv medxcoy ceolicmeamu 6ewecms 8 pPAa3HbIX

! MC — s1eMeHTBI CofepKaHHus, BKIIOUAIONNE MEXKIIPEIMETHBIE CBSA3H, KOTOPHIE OAPOGHEE PACKPHITE B
TEMATUICCKOM IIJIAHUPOBAHUU.

2 3)16013 1 JaJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTEIILHOM ILIaHE. Hezlaror
CaMOCTOSTENIFHO OTIpeJieNsIeT 00beM H3y4aeMoro MaTepHaa.

¥ Bee JlemoncTparmu i JlabopaTopHbie paboTEI, IPEICTABICHHBIE B COAEPKAHNH, JOIMYCKAETCs (MOKHO) TIPOBO/HTH,
HCTIONB3YSl HPOPMAITMOHHBIE U DJICKTPOHHBIE TEXHOJIOTHH (IIM(PPOBBIE 00pa30BaTEIbHEBIE PECYPCHI).
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acpe2amHulX COCMOSIHUAX U UX AMOMHO-MOJNEKVIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHulx COCMOSHULL 800bIL.

ﬂemoncmpauuu4

1. HaGmroienre 6poyHOBCKOTO IBUKEHUSI.

2. Habmoaenue nuddysumu.

3. Habnwooenue  aenenuil, 0O BACHATOUUXCS NPUMSIICeHUEeM unu
OMMANKUBAHUCM YACNUY BEULECMBA.

Jlabopamopnwie pabomul u onvimoul

1. Oyenxa oOuamempa amoma MmemoooOM psio08 (C UCHONL30BAHUEM
Gomoepadghuii).

2. OnbITHI IO HAOIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmpITEl IO OOHAPYKEHUIO MEHUCTBHUSI CHJI MOJICKYJSIPHOTO TPUTKCHUS
(271eKMpPOHHAA 0EMOHCMPAYUUSL).

Pa3nen 3. /IBuskeHue U B3aUMOAelCTBHE TeJl

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

SBneHue uHEpUUU. 3aKOoH uHepyuu. Bzaumooleticmeue men KAk NpuduHa
usMeHeHuss ckopocmu o0eudxcenuss men. Macca kak mepa uHepmuocmu meid.
[InotHocTe BemiecTBa. C@A3b NAOMHOCMU C KOAUYECMBOM MONEKYl 8 eOuHuye
00véMa sewecmsa.

Cuiia kaK XapakTepuCTHKa B3auMojeucTBus Ten. Cuna ynpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwio ounamomempa. SIBI€HUE TATOTEHUS U CUJa
TsokecT. Cuna msoicecmu Ha oOpyeux niaanemax (MC). Bec tena. HeBecoMocCTs.
CnoxeHue cujl, HalpaBJICHHBIX MO OAHOW mpsmoi. PaBHoxelcTBytomas cui. Cuia
mpenus. Tpenue ckoavocenus u mperue noxos. Tpenue 6 npupooe u mexuuxe (MC).

ﬂemoucmpauuu3
HabGnronenue MexaHnueckoro IBMXKEHHS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBneHust HHEPIUU.

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

CrnoxeHue Cull, HalpaBJICHHBIX 110 OJHOU MPSIMOH.

JIaﬁopamopubte pabomul u onvimoul

1. OnpeneneHre  CKOPOCTH ~ PAaBHOMEPHOIO  ABMXKEHUS  (LIApUKa
B KUJIKOCTH, MOJICJIU DJEKTPUUYECKOTO aBTOMOOWJIA MU T.1.) (2J1eKmpoOHHAA
oemoncmpayusi).

R N

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

4 o
31ecs u gajnee MPUBOAUTCS PaCIINPEHHBIH TepedeHb 1a00paTOpHBIX paboT M OMBITOB, M3 KOTOPOTO YUUTENb JeacT
BBIOOD 10 CBOEMY YCMOTPEHHUIO.



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

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

Paznen 4. JlaBjieHnne TBEPABIX TeJl, JKMAKOCTEH M ra30B

Hasnenue. Cnocobwl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus eaza om o00véma, memnepamypwl. llepedaua Oasnenus
MEEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon llackans. Ilnesmamuueckue
Mawunsl. 3aBUICUMOCTD JTaBIICHUS JKUIKOCTH OT riryounsl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanuzmoi.

AtMmochepa 3emnu u atMocdepHoe AaBieHue. [Ipuuumst cyujecmeosanus
8030ywiHol obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproeo
oasnenus. 3a8UcCUMOCb AMMOCHEPHO20 0asaeHUsl OM 8bICOMbL HAO YPOBHEM MODAL.
IIpubopul 0ns uzmepenus ammocgheprno2o 0asieHus.

eticmeue srcuoxocmu u 2aza Ha NocpyrHcEHHOe 8 HUX meso. BhITankuBaromas
(apxumenoBa) cuna. 3akox Apxumeoa. Ilnasanue men. Bozoyxonnaeanue.

Jemoncmpayuu
3aBUCUMOCTb JIaBJICHUSI Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHus KUAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mppaBnraeckunii mpecc.

[IposiBienue nercTBUs aTMOCHEPHOTO JABJICHHUS.

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

1. PaBeHCTBO BhITATKMBAIOMIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue maBaHus Tell: TUIABAaHUE WJTU MOTPYKEHUE TEJT B 3aBUCUMOCTHU
OT COOTHOIIEHUS TJIOTHOCTEH Tella U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol

ook wnE

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

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

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

4, OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH BBITAIKUBAIOIICH CHIIBI,

JNEUCTBYIOUIEH Ha TEJIO B KUAKOCTH, OT 00BbEMA MOTPYKEHHOW B MKUIKOCTh YACTH
TeJa ¥ OT IJIOTHOCTH JKUJIKOCTH.

S. KoHcTpynpoBanue  apeomeTpa WM KOHCTPYMPOBAHUE  JIOJKU
U onpeaeieHue €€ rpy30I01bEMHOCTH.

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

Mexanuueckas dHeprus. Kunemuueckas U NOMEHYUANbHAS  DHEPUSL.
lIpespawenue oonozco euda mexanuueckou 3Hepeuu 8 Opy2ol. 3aKOH COXpaHEHUS
SHEPTrUU B MEXAHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jaéopamopnvie paéomst u onvimoi’

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

2. UccnenoBanue ycioBHil paBHOBECHSI pblyara.

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

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

8 KJIACC

Paspnen 6. TenuioBbie sIBJICHUA

OcHoBHble  NONOJCEHUSL  MOJEKYIAPHO-KUHEMUYEeCKOU meopuu  CmpoeHUs.
sewecmea. Macca u pazmepvr amomos u monexys. Onvimovl, noomeepicoaroujue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeopUul.

Mopnenu TBEPAOrO, JKHAKOTO ¥ Ta3000pa3HOrO0 COCTOSIHMM  BEIIECTBA.
Kpucmannuueckue u amopgpnvie mena. ObwvscHenue ceolicme 2azos8, Hcuokocmeu u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKou meopuu.
CmauuBaHue u KanuaiapHle aenenus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprus. Cnocobvl  uzmeHenus.  GHYMpEHHeU  SHepeUuu:
mennonepeoaia u cosepuienue pabomui. Buowi menionepeoadu:
MeNnI0Npo8OOHOCHb, KOHBEKYUSL, U3TYUeEHUe.

KomunuectBo Temnotsl. Yoenvnas mennoémxocms eewecmea. Tennoobmen u
menJiogoe pasrosecue. YpagneHnue meniogozo bananca.

IInasnenue u omseepoesanue Kpucmaiiuieckux eewecms. Yoenonas menioma
nnasnenus. Ilapoobpazoeanue u roundencayus. Hcenapenue (MC). Kunenwue.
Yoenvnaa mennoma napoobpaszoeanus. 3asucumocmv memnepamypbi KUNEHusi om
ammocgeprozo oasnenus. Brasicnocms 6030yxa.

DHeprust TOINIMBa. YoenvHas menioma c2opanus.

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

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

Hemoncmpayuu
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Ha6nronenue 6poyHOBCKOTO ABUKCHHUS.

Habmonenue nuddysumn.

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

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

O wnE

6.  IIpaBuia u3mepeHus TeMIepaTyphl.

1. Buae! Terumonepenaun.

8. OxJtaykIeHue P COBEPIIICHUH PaOOTHI.

Q. Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HabGmroaeHue KUTICHUS.

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

Jlabopamopnwie pabomul u onvimol

1. OnbITel IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKMmpOHHAA 0eEMOHCIMPAUUSL).

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEI.

4, OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

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

6. Ilposepxa cunomesvi AUHEUHOU 3ABUCUMOCMU ONUHbL CMOAOUKA
HCUOKOCMU 8 MEPMOMEMPUYECcKol mpybKe om memnepamypbi.

7. HaGntogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TerIonepeayr ¥ padoThl BHEITHUX CHUJI.

8. UccnenoBanue sBieHHs] TEMJI0OOOMEHA MPU CMENIMBAHUU XOJOTHOM U
ropsityer BOJBI.

Q. OnpedeneHue Koauuecmea meniomsl, HOJYYEHHO20 B000U Npu

menyioooMeHe ¢ HazpemvbimM MemalIudecKuM YUIuHOPOM.
10. HccnenoBanue mporiecca UCTIapEeHHUS.
11. OmpeneneHrie OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.
12.  Onpeoenerue yoenvbHot meniomovl NiaGLeHUs 1b0d.

Paznen 7. Daekrpruyeckue 1 MATHUTHBIE SIBJICHUSI

Onexmpuzayus men. J[Ba pola 3leKTpUUECKUX 3apsuoB. B3aumopeiicTBue
3apsHKEHHBIX TEJL.

Dnektpuyeckoe mnone. [lpunyun cynepnosuyuu 21eKmpudeckux noaeu (Ha
Ka4ecmeeHHOM YpOGHe).

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

Pabota ¥ MOIIHOCTH DJJIEKTPUUECKOrO TOKa. 3akon [lcoyns—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIEeKTpuueckoe HampspkeHue. CONpOTHBIICHHE
IPOBOJHUKA. YOenbHoe conpomusneHue eewjecmaea. 3akoH OMa NSl ydacTKa IIETH.
ITocnenoBaTtenbHOE W MapajuielbHOE COEAUMHEHUE MPOBOAHUKOB. Kopomkoe
3amvikanue.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Maenumuoe none 3emau u e2o 3Hauenue Oaa dHcuzHu Ha 3emne. Onvim
IOpcmeda. Macnummnoe none snekmpuuecko2o moxa. lIpumenenue 31eKmpomMacHumo8
6 mexuuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
dnexmpoodsueamenb NOCMOAHHO20 MOKaA. Mcnonvzosanue snexmpoosucamenei 8
MEXHUYeCKUx YCmpoucmeax u Ha mpancnopme.

Onvimor apades. HAsnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Anexmpozenepamop. Cnocobwi NOJyYeHusl 9NIeKMPUYECKOT SHepeUU.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTUH.

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEl.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DIIeKTpoCTaTUUECKast MHAYKIIUSL.

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

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

JIeCTBHS DIEKTPUUECKOTO TOKA.

0. DaexTpu4ecKuil TOK B KUIAKOCTH.

1. Ta3oBbIil pa3ps.

2. VI3MepeHnue cCuibl TOKa aMIIEPMETPOM.

13. H3mepeHue >IEKTPUIECKOTO HATIPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT u Mara3uH CONPOTUBICHUIA.

15. BsaumoneiicTBHEe MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3/ICJICHUS TIOJFOCOB MarHATA.

17. MopaenupoBaHU€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmeIT Opcrena.

19. MaruauTHoe noJie TOKa. DIEKTPOMAarHur.

20.  JleiicTBHE MarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

21. DnexkTpoaBUTATENh MOCTOSTHHOTO TOKA.

22. MHccnenoBanue SIBICHUS IEKTPOMArHUTHOW HHIYKIIHH.

23.  Ombiter Gapages.

24. 3aBUCUMOCTb HAMpaBIECHUS WHAYKIIMOHHOTO TOKa OT YCIIOBUW €ro
BO3HUKHOBEHHUSI.

PR BPOoOoNOOR~WNE
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25.  DueKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnwie padomul u onvimul

1. OneITel TIO HAOMIONEHUIO DJCKTPHU3AIMHM TN WHAYKIMEH W Tpu
COMPUKOCHOBEHUH.

2.  HccrnenmoBaHue IEHCTBUS DIIGKTPUYECKOTO IOl HA TMPOBOJHUKH U
TUDIIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI MEKTPHUSCKOH IETH MOCTOSHHOTO TOKA.

4.  VI3MepeHue u peryJIMpOBaHUEC CHJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPSKCHHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCOPA U HANPANCEHUS HA pe3Ucmope.

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

8.  Ilposepxa npasuna crodceHus HANPAXCEHUll Npu NOCie008amenbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa npasuna 01 cuibl MOKA NPpU NAPATIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Ompenenenne paboThI IEKTPUISCKOTO TOKA, HIYIIET0 Yepe3 pe3ucTop.

11. OmpexaeneHue MOUTHOCTH JJIEKTPUUYECKOTO TOKa, BBIIEIAEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnemoBaHWe MAarHUTHOTO B3aMMOICHCTBHS TIOCTOSTHHBIX MarHUTOB.

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

16. HccnenoBanue neWCTBHS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

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

18. M3yuenue AecTBUS MAarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyueHue pabomol 31eKmpo08Uameis.

20. UMsmepenue KIIJ] anekTpoaBuraTeibHONW YCTAaHOBKH.

21. OmnpITl MO WCCJICAOBAHHUIO SBJICHUS JJICKTPOMATHUTHOW WHIYKIIHH:
MCCJICIOBaHNE N3MEHEHN 3HAUCHUS U HAIIPaBJICHUS WHAYKITMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBukeHue. MarepuanbHas Touyka. (Cucrema  OTCYETA.
OTHOCHUTENIBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE MNpPAMOJIMHENHOE
nBvkeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIss U MCHOBEHHAs
CKOpOCMb Mena npu HEPAGHOMEPHOM OBUICEHUU.

14



Yckopenue. Pasnoyckopennoe npsamonunetinoe Osudicenue. CBOOOTHOE
naaeuue. Onvimot [ anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

ITepsoiii 3ak0oH HbroroHa. Bropoii 3akon Herotona. Tperuii 3akoH HprotoHa.
Ipunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axon I’ yka. Cuna mpeHus: cuia mpeHus CKOAbHCeHUsl, Culd
MpeHUs NOKosl, Opyaue Uuobl MpPeHUsL.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHEe CBOOOIHOTO
nanenust. [euoscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hegecomocmbo u nepezpy3sxu.

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

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

Mexanudeckass pabora u MoOIIHOCTh. PabGorta cun TsKectu, ympyeocmu,
mpenus. Ceazv 3Hepeuu u pabomsi. IloTeHIIMAIbHAS YHEPTUS TeJa, MOAHITOTO HaJ
MMOBEPXHOCTBIO 3eMJH. [lomenyuanvras snepaus cocamot npyxcunsl. Kunernueckas
sHeprusi. Teopema o Kunmemuueckou sHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPTHUH.

Jemoncmpavyuu

1. Habnrogenne MexXaHM4eCcKOTO JBUYKEHHUS Tella OTHOCHTEIbHO Pa3HbIX
TEJI OTCUETA.

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

3. N3mepenne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

4, HccnenoBanue npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

5. HaGnronenue nBuKeHUS Tela Mo OKPYKHOCTH.

6. HaGmtonenne MexaHMYeCKUX SIBJICHHUM, NPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHXKEHHH OTHOCHUTEIIBHO
KaOuHeTa PU3MKH.

7. 3aBUCUMOCTh YCKOPEHHUS TeJla OT MAcChl Tela W JIEUCTBYIONIECH Ha HETO
CHJIBI.

8. Ha6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUH TEIT.

9.  H3meHeHue Beca Tea MpH YCKOPESHHOM JIBHKCHHUM.

10. TIlepemaua mmmysbca MpU B3aUMOACHCTBUH TEll.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIl.

12. CoxpaHeHue UMIyIbCa PU HEYTIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHue UMITyJIbCa IPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBH)KCHUS.

15. CoxpaHeHre MEXaHUYECKOW PHEPTUH TIPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHWe MEXaHWYECKOW DHEPruu TMpU JABUKCHUU Tela TIO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol
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1.  Koncmpyupoeanue mpaxkma 075 pazeoHa u OaIbHetuleco pagHOMEPHO20
OBUIICEHUS WLAPUKA UTIU METIeHCKU.

2. OrnpeneneHre CpeIHEW CKOPOCTH CKOJIBKEHUS OpycKa MWW JBUKEHUS
[IapyrKa 1Mo HaKJIOHHOU IIOCKOCTH.

3. OrnpeneneHrue yCKOpeHUsI Tejla IPU PaBHOYCKOPEHHOM JBIDKCHHH II0
HAKJIOHHOM INIOCKOCTH.

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

5. Ilposepra eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

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

6. UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHHUSI CKOJIBXKEHHUSI OT CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

7. Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

Q. Omnpenenenre pabOThl CUJIBI TPEHUSI TIPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Ompenenenue pabOTBl CUJIBI  YOPYTOCTH TMpU TOIBEME Tpy3a
C UCIOJIb30BaHUEM HEMOJIBHKHOTO U MTOJABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

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

3aryxatomue konedanus. BeiHyX)aeHHbIe KoaeOaHus. Pe3oHaHc.

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

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

Jemoncmpayuu

1. HaOmronenne xoseOaHUM Ten MOX NEWCTBUEM CHIIBI TSKECTH U CHJIBI
YIPYTOCTH.

2. Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HaOntonenue BoIHYXACHHBIX KOJIEOaHUM U pe30HaHCa.

4, PacnipocTpanenne Mpo0IbHBIX U TIOTIEPEYHBIX BOJIH.

5. HaOmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimoul

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

(2/1eKmpoOHHAA 0eMOHCMPAYUsL).
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3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJI€OaHWN TOABEIICHHOTO K
HUTH TPy3a OT JIJIUHBI HUTH.

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

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

6. OnpITeI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh TEpHOJia  KoJieOaHUI
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTHU MPY>KUHBI.

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

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMArHUTHOE  TOJIE.  DJIEKTPOMAarHUTHBIC  BOJIHBL. Cesoticmsa
anekmpomacHumuolx 68oaH. Illxana snekmpomacHumuwvlx 6oan. HMcnonv3osanue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOUL CEA3U.

DnekTpoMarHuTHas mnpupoja cBeta. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa

CBETA.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosnHOBBIE CBOMCTBA CBETA.

Jaéopamopnvie pabomot u onvimot’

1. N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMJIBHOTO
tenedona.

Pa3nen 11. CBeToBbBIE SIBJICHUS

JlydeBast Mosienb cBeTa. Mictounuku cBeta. [Ipsamonunetinoe pacnpocmpaneHue
ceema. 3ammenusi Connya u Jlynoi. OTpaxkeHnue cBeta. [lnockoe 3epkano. 3axkoH
OmMpadiceHus ceema.

[IpenomiieHue cBeTa. 3aKOH MpeloMyieHUsI cBeta. [lonHoe 6HympenHee
ompadxcenue ceema. FMcnoavsosanue nNOAHO20 BHYMPEHHE20 OMPAdNCeHUs 8
ONMUYECKUX C8EMOBOOAX.

Jlunza. Xonm nyuedr B nmH3e. Onmuueckas cucmema ¢omoannapama,
mukpockona u meaeckona (MC). I'naz kak onmuuecxkas cucmema. bauzopykocms u
0AIbHO30PKOCMb.

Paznooicenue 6enoco ceema 6 cnexmp. Onwvimot Hotomona. Cnoowcenue
CNEeKmMPAIbHbIX YBEMmO8.

Hemoncmpauuu

1. [IpsiMmonuHeEtHOE pacIpOCTPAaHEHUE CBETA.

OtpaxeHue cBera.

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

Ontudeckuii CBETOBO/I.

Xon iaydeit B coOuparoiiei JInH3e.

XoJ1 Ty4el B pacCEUBAIOIIECH JIMH3E.
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8. [Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIMH3.

Q. [Ipunuun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.
10. Mogens riasa.

11. PasnmoxeHue 6eoro cBeTa B CIIEKTP.

12. Tlonydenue 6en0ro cBETa MPU CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwie padomul u onvimul

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

2. N3yuenne xapakTepUCTUK N300paKEHUS MTPEAMETa B TUIOCKOM 3epKaJie.

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

4. [Tony4yeHnue n300pakeHUii ¢ TOMOILIBIO COOMPAOIIEH JINH3BI.

5. Onpenenenue  (HOKYCHOTO  pacCTOSIHUSL U ONTHUYECKOM  CHIIBI
cobuparoniei JUH3bI (21eKMPOHHAA 0EMOHCIPAYUUL).

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

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB MPHU WX HAOIIOACHUU Yepe3

[IBETOBbIE (DUIIBTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUSA

Onvimul Pezepgpopoa u mnaHeTapHas Mojenb aroma. Mojenb atroma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeol.

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

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

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

Jemoncmpayuu
CrexTpbl U3Ty4eHUS U MOTJIOIEHHUS.

CrexTpbl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/a.

Habnronenue tpexoB B kaMmepe Busbcona.

Pabora cuérunka HOHU3UPYIOLIUX U3ITYyYCHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
JIaﬁopamopubte pabomul u onvimoul

R N

1.  Habnawooenue cniowHbix u TUHEUYAMbIX CHEKMPOB UTYUEeHUsL.

2.  HccrmenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIIBI 1O TOPMO3HOMY
myTH (110 dhoTorpadusim) (2,1eKmpoHHA 0eMOHCHPAUU).

3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).
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IToBTOPUTEIBLHO0-0000 1AM MOAYIb

[ToBTOpUTENHEHO-00001IAIOIINKA MOTYJIb TPEIHA3HAYEH ISl CUCTEMATU3ALMK U
000011IeHNs] MPEIMETHOTO COJAEPX AHUS W ONBITa JEATEILHOCTH, MPUOOPETEHHOTO
pY U3yUYEHUU BCETO Kypca (PU3UKH.

[Ipyn “3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
NEeSITEIbHOCTH, HA OCHOBE KOTOPBIX OOECHEUYMBAETCS AOCTHXKEHHE MPEAMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBbIX  pe3ysibTaToB  oOydeHus,  (popmupyercs
€CTECTBEHHO-HAYYHAs] T'PAMOTHOCTb. OCBOEHHE HAYYHBIX METOJOB HCCIEIOBAHUSA
SBIICHUN TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHHUAMH OOBACHATH (pu3nueckue
ABJICHUSA, TIPUMEHAA T[OJy4EHHbIE 3HAHUA, pemarb 3aJa4d, B TOM YHCIIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

" Ha OCHOBE IIOJYYEHHBIX 3HAHUI pacno3HaBaTh M HAy4YHO OOBSICHATH
¢bu3nueckue BJICHUS B OKPYXaIOLIe MPUpoie U TOBCETHEBHON XKU3HU;

" MCIOJIB30BaTh M0/ PYKOBOACTBOM II€1Aarora Hay4yHble€ METObI UCCIIEIOBAHUS
¢u3nyeckux SBJICHUI, B TOM UYHUCJIE M MPOBEPKU TUNOTE3 U MOIyYEHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C ONOPON Ha AUIAKTUYECKUH MaTepuall Mocjie OOCYXKIEHHUS C
[IEIarOrOM  Hay4yHblE OCHOBBI HamOOJIe€e BaXKHBIX JOCTHKEHMHA COBPEMEHHBIX
TEXHOJIOTUHM, HallpUMeEp, IMPAKTHYECKOTO MCIOJIB30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPrMM HAa OCHOBE 3aKOHA IPEBPALICHHMS M COXPAHEHUs BCEX W3BECTHBIX BUIOB
DHEPIUHU.

Kaxnmas w3 TeM [OaHHOrO pasfena BKIIOYAECT  OKCIIEPUMEHTAIBHOE
uccie1oBaHne O0O0OIAIOIIEr0 XapakTepa Ha YCMOTPEHHUE Meaarora M MpH €ro
nmoMony. Pasmen 3aBepmaercs TNPOBENCHUEM JUArHOCTUYECKOM W OLEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.

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

B uenom pesynbrarsl ocBoeHusi oOyuatomumucs ¢ 3[1P ygebHoro mpeamera
«Dusuka» JOKHBI COBMaAaTh ¢ pesyiabratamu denepanbHol paboueit mporpaMmsl
OCHOBHOT'O 00IIIeTO 00pa30BaHMS.

HaunGosnee 3HaUNMbBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbTaTe nzydenus GpuU3MKA Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs y
obOyuarorierocst ¢ 311P 6yayt chopmupoBanbl ClaeayONMe JUMIHOCTHBIE PE3YIbTAThI
B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:
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IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOMN
(hbU3nUeCcKo HAYKH;

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

2) rpa’kJJaHCKOT'0 U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TMpPOOJEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM
bu3uKy;

OCO3HAHME BAXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JEATEIbHOCTH
YYEHOTIO;

3) 3CTETUYECKOTr0 BOCIIUTAHHS:

BOCTIPUATHE SCTETHUECKUX KadyecTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) LEHHOCTU HAyYHOI'O MTO3HAHUS:

OCO3HaHUE IICHHOCTH (U3NYECKOM HAayKd KaK MOIIHOTO MHCTPYMEHTA
MO3HAHUS MHUpPA, OCHOBBI pA3BUTHUA TEXHOJIOTUM, Ba)KHEHIIEW COCTaBISIOIIECH
KYJbTYpHI;

pa3BUTHE HAy4yHOM JIOOO3HATENIBHOCTH, HWHTEpEca K MCCIEA0BATENbCKOM
NEeATENBHOCTH;

5) bopMupoBaHUs KyIbTYpPbl 30POBbS U SMOIMOHAIBHOIO OJIArONOIyYHs:

OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpa3a KH3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MUpE, BXKHOCTU MPaBUJI 0€30M1aCHOTO MOBEJICHUS Ha TPAHCIIOPTE,
Ha J0pOrax, ¢ 3JEKTPUUECKUM U TEIIOBBIM 000PY/I0BAHUEM B IOMAIIHUX YCIIOBHUSX;

c(hOpMHUPOBAHHOCTh HaBbIKa peieKCHU, MPU3HAHKE CBOETO MpaBa Ha OIMIHUOKY
Y TAKOI'O e MpaBa y ApPyroro 4eJoBeKa;

6) TPyAOBOTO BOCIIUTAHMUS:

7) aKTUBHOE ydyacTHE B PEIICHHHM NPAKTUYECKUX 3a1ay (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHW3alMd, HACEJICHHOI0  IMYHKTa, POAHOIO  Kpas)
TEXHOJOTMYECKON M COLMalIbHOM HAIPaBICHHOCTH, TPEOYIOIUMX B TOM 4YHCIE U
(bU3NYeCKuX 3HAHUM;

UHTEpEeC K MPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOI;

8) PKOJIOTHUYECKOT0 BOCIIUTAHUS:

OpUEHTAllUsI Ha NpUMEHEHHE (U3NYECKUX 3HAHUM N peuleHus 3aaad B
o0JacTu OKpyXarolle cpenpl, MIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOXKHBIX
MOCJIEJICTBUM JJIs1 OKPYKarOLIEH Cpeibl;

OCO3HAaHHWE TIJI00aJBbHOrO XapakTepa 3KOJOTMYECKHX MpoOJeM M IMyTed HX
pelIeHMUs;

9) apanTanuu K U3MEHSIOIUMCS YCIOBHSIM COLIMAIBHON U IPUPOAHON CPEbI:

NOTPEOHOCTh BO B3aUMOJCHCTBUU TMPU BBIOJIHEHUH MCCIEIOBAHUNA H
MPOEKTOB (PU3MUECKON HAMIPABIECHHOCTH, OTKPHITOCTD OMBITY U 3HAHUSM JIPYTHX;

NOBBIIIEHHE YPOBHSA CBOEM  KOMIIETEHTHOCTHM 4YE€pe3  IPAKTHUYECKYIO
NEeSATENBHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHUU, B TOM 4YHCIe (HOPMYyITHUPOBAThH
U7eH, MOHITHS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SIBICHUSAX;
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OCO3HaHMe Je(hUIUTOB COOCTBEHHBIX 3HAHMM W KOMIETEHTHOCTEH B 001acTH
(1566371978

TUTAHUPOBAHHUE CBOETO Pa3BUTHSI B MPUOOPETCHUN HOBBIX (PH3UYECKUX 3HAHUH;

CTpEMJICHHE aHAJM3UPOBATh W BBISBJIATH B3aUMOCBSI3U MPHUPOJBI, 00IIECTBa U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIB30BaHUEM (PU3NICCKUX 3HAHUM;

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

METANIPEAMETHBIE PE3YJIBTATBI

Osnadenue yHueepcanbHblMu y4eOHbIMU NOZHABAM EJIbHOIMU OCUICHBUAMU

1) 6a30BBIC JIOTUYECKUE ICHUCTBUSA:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIM NpPHU3HAK KJIacCU(PUKALUU, OCHOBAHMS IS
000011IeHNS U CPAaBHEHHS;

BBEISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pacCMaTpUBaeMbIX (haKTax,
JTAHHBIX ¥ HAOJFOICHHSIX, OTHOCAIINXCS K (DU3NICCKUM SIBIICHHSIM;

BBEISIBIIATh TPUYUHHO-CJICICTBECHHBIC CBS3M TPH  HM3YYCHHH (DU3UICCKUX
SBJICHMA W TPOIIECCOB, MPOBOJUTH BBIBOJBI C HCIOJIH30BAHUEM JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3IX (DHU3MUECKUX
BEJIMYUH, PU HEOOXOAUMOCTHU TO/I PYKOBOJICTBOM YUHTEIA;

BBIOMpATh Croco0 pemieHus y4yeOHOW ¢u3uuecko 3amaund (CpaBHEHHUE
HECKOJBKMX BAapUaHTOB pEIICHMs, BBIOOp Hauboee MOIXOIANIEr0 € Y4ETOM
CaMOCTOSITENIHO BBIIENIEHHBIX KPUTEPUEB) MO/ PYKOBOJICTBOM YUUTEIS.

2) 6a30BbIE UCCIIEIOBATEIBCKUE JCHCTBUS:

HCITI0JIb30BATh BOMPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT MTO3HAHMS,

MPOBOJUTH IO IIIAHY OIBIT, HECIOXKHBIM (U3HUECKHH IKCIIEPUMEHT,
HeOOJIbIIOEe HCCleoBaHuEe (U3UYECKOTO SIBJICHUS, IPU HEOOXOJUMOCTH MO
PYKOBOJICTBOM YUHUTEIIA;

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

3) paboTa ¢ uHdopmanue:

MPUMEHATh PA3IMYHbIE METObI, MHCTPYMEHTHI W 3alpPOChl TPU TIOWCKE H
otOope MHGOPMAIIMU WU JTAHHBIX C YYETOM MPEAJIOKEHHOW y4eOHOU (hu3MuecKoi
3a/1auu, IpU HEOOXOAMMOCTH IO PyKOBOJACTBOM YUUTEIS,

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

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJIbHYIO  (GOpMY  TIPEICTaBIICHUS
uHDOpMAIMU ¥ WUIIOCTPUPOBATH pEIIaeMble 3a7ad4d HECJIOXHBIMH CXEMaMH,
TUuarpaMMaM#, THOU TpadUKoi U UX KOMOMHAITUSAMU, TTOJT PYKOBOJICTBOM YUHTEIIS.

Osgnaodenue YHUGepcanbHbIMuU YueoHvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) oOuieHue:

B X0JI€ 00CYXXJIeHUsI yueOHOro MaTepHaia, pe3yabTaToB Ja00paTOPHBIX PadOT
¥ TIPOCKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCY)KIaeMOW TEMBI M BBICKA3bIBAThH
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WJIeW, HAlleJICHHbIE Ha pEIICHHE 3aJaud M MOoJJep:KaHue OJIaroKenaTebHOCTH
OOILIEHHUS;

COIOCTAaBIISATh CBOU CYXKJICHUS C CYXACHUSMHU JPYrMX YYaCTHUKOB JUaiora,
OoOHapy>KUBaTh Pa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

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

2) coBMECTHasl IeSITENbHOCTh (COTPYHUYECTBO):

MOHMMATh M HCIIOJB30BATh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUIAYAIbHOMN
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MPUHUMATH 1[EJTU COBMECTHOM €SI TEIbHOCTH, OPTaHU30BBIBATH IEUCTBUS MO €€
JTOCTUKEHUIO: PACIIPENEsTh PO, 00CYKIaTh MPOILIECCHl U PE3YIbTATHI COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh padOThI, JIOCTUTas KaueCTBEHHOTO pe3ysibTara Iio
CBOEMY HAIpPABICHUIO U KOOPJIAUHUPYS CBOM JIEUCTBUSI C JPYTUMHU UIE€HAMU
KOMaH/Ibl;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT MO KPUTEPHUSM,
CaMOCTOSATENbHO CHOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aHUMOICHCTBHSI.

Osnadenue yHugepcanbHblMu yueOHbIMU PECYIAMUCHBIMU 0CUCH BUAMU:

1) camoopranu3zanus:

BBISBJISITHh MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTyallUsIX, TPEOYIOMIMUX JJIsI
penieHus PU3NIeCKuX 3HaAHUM;

OPUEHTUPOBATHCA B  PA3IUYHBIX  MOJXOJAaX  MPUHITUS  pEUIeHUM
(MHAMBUAYATBHOE, IPUHSATHEC PEIICHUSI B TPYTIIIE, MPUHATHAE PEIICHHUN TPYIIITON );

COCTaBJISATh AJITOPUTM pelieHns GU3NIECKON 3aJja4 WU IJIaHa UCCIIeA0BaHuUs
C YYETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, TO/I PYKOBOJICTBOM
YUUTEIIA.

2) CaMOKOHTPOJIb:

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

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

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSIM.

3) SMOIMOHAIbHBIN MHTEIIIEKT:

CTaBUTh CceOsl HA MECTO APYroro 4eJoBEeKa B XOJIe CIopa WM JUCKYCCHHM Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYToro.

4) npuHsTHE Ce0S U IPYTUX:

MpU3HaBaTh CBOE MPABO Ha OIMIMOKY MpPHU pelleHUH (PU3NYECKUX 3a/1ad WIK B
YTBEPKIECHUSIX Ha HAYYHbIE TEMBI U TAKOE YKe MPaBo JPYroro.

HPEAMETHBIE PE3YJIBTATBI

TpeOoBaHus K MpeaMeTHBIM Pe3yJIbTATAM OCBOCHUA Y4eOHOI0 mpeaMera
«Du3uKa», pacnpeaejeHHbIe 110 roAaM 00yYeHUsA
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Pesynbratel mo rogam (GOpMyIHUPYIOTCS MO MPHUHLMIY A00AaBIEHUS HOBBIX

pe3yNbTaTOB OT Trojila K ToAy (pe3ynbTaTbl OYEpPEJHOr0 Toja MO YMOIYaHUIO
BKJIFOYAIOT PE3yJbTaThl NPEIbIIYIINX JIET).

7 KIIACC

[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOJKHBI  OTpaXaTh

c(hOpPMHUPOBAHHOCTh Yy 00YUAIOIIUXCSl YMEHUIA:

OpUEHTHUPOBATLCS B MOHATHUSIX U ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
du3nueckue M XUMHYECKHUE SIBJICHUS; HAOJIOJEHUE, DKCIIEPUMEHT, MOJEIb,
TUIIOTE3a; CAUHUIBI (PU3MUECKUX BEIUYMH; aTOM, MOJIEKYJia, arperatHble
COCTOSIHUSI BemecTBa (TBEPAOE, JKUIKOE, Ta3000pa3HOE); MEXaHUYECKOE
NBI)KEHUE (PAaBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEHHOE), TPacKTOpus,
paBHOJEHCTByIOIIAass  cui,  jAeopmarnus  (ynpyras, — IIiacTH4ecKas),
HEBECOMOCTh, COOOIIAIOIIUECs] COCY/Abl, C ONOpPOM Ha AUAAKTUYECKUU
Marepuanl

paznuyath sBiIeHusA (qud@y3us; TEMIOBOE [BH)KEHHME YacCTULl BEIIECTBA;
PaBHOMEPHOE  JBUIKCHHUE; HEPAaBHOMEPHOE  JBHUIKCHHUE; WHEpLHUS;
B3aMMOJICUCTBUE TEN;, pagHogecue meEEPObIX mel C 3AKPEeNniéHHOU OCblo
épawenusl; Tiepeaada NaBJICHUS TBEPABIMU TEJIaMHU, KUIAKOCTAMH U Ta3amu;
aTMocepHOE JlaBlieHWE; IUIaBaHWE TeJI; TMPEBPAICHUS MEXaHUYECKOU
SHEPIruM) IO OMHCAHUIO WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX AaHHOE (PU3UYECKOE SIBICHHUE, MOCIE MPEABAPUTEIBHOTO
00CYXKJIEHHUSI C TIEAarorom;

pacrio3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3HYECKUX SIBIICHUI B OKPYKArOIIEM
MUpE, B TOM 4YHclie (U3NUECKUE SBJICHUS B TIPUPOJC: MPUMEPHI JABMKCHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM WM HEKUBOW IPUPOAE; NEUCTBUE CHUIIBI
TPEHUSI B MPUPOJIC U TEXHUKE; BIMSHUE aTMOCHEPHOTO JIaBJIICHUS HA >KHBOMU
OpraHu3M; IUIaBaHWE PbIO; pbIYard B TEJE YeJIOBEKa; MPU STOM MEPEBOJUTH
NPAKTUYECKYyl0  3aJady B y4eOHyI,  BBIJEISATh  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKH (PU3UYECKUX SBJICHUH C TTIOMOIIBIO T1€/1arora;

OMUCHIBATh M3YyYCHHBIE CBOMCTBA TeNl W (PU3UYECKUE SIBJICHUS, HCIOJIb3YS
dbu3nyeckre BeMMUMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BpPEMsl, IMYyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TAXKECTH, BEC TeJa, CHIIa
TpeHUs, JaBlieHue (TBEPAOIro Tesa, KUIKOCTU, Ta3a), BBHITAJKUBAIOINIAS CHUIIA,
MexaHu4yeckas paboTa, MOIIHOCTb, IJICYO CHUJIbI, MOMEHT CHJIBI, KO3 DHUITUEHT
MOJIE3HOTO JIEUCTBUS MEXAHU3MOB, KHHETHUUECKAsd U MOTECHIMAIbHAS SHEPrus)
C OMOpo Ha CXeMy, NpPH OINMUCAHWU PACKPBIBaTh (U3HUECKUN CMBICI
WCIIOJIB3YEMbIX BEIMYWH, UX 0003HAYCHHS M CAMHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums opmynsl, cesazvieaoujue OAHHYI0 QUIUYECKYI0 GeTUUUHY C OPYUMU
GeUYUHAMY, CMPOUMb 2pauKU  U3VHEHHBIX 3A8UCUMOCTEl QU3UYEeCKUX
genuyUH C OTIOPON Ha NTUIAKTUYECKUN MaTepUal;

XapaKTeprU30BaTh CBOMCTBA TeJ, PU3UUECKUE SBJICHUS U TIPOIIECCHI, UCTIONIB3YS
npaBuiia CIOXKEHUS CUJT (BIOJIb OJHOM TpsiMOi), 3akon I'yka, 3axon Ilackans,
3aK0H Apxumeda, npasuio pasHosecus pviuaza (0J10Ka), «3010moe Npaguio»
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MexaHuxku, 3aKOH COXPAaHEHMS MEXAaHMYECKOM DSHEPruu; INpU 3TOM JaBaTh
CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHa M 3anNUCbIBAMb €20 MamemMamuieckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazoza ¢ 00CyicoeHuem niana pabomol,
OOBACHATh (PU3UYECKHUE SIBJICHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: MPU ITOMOIIN
nejarora BBISBISATh MPUIHMHHO-CIICCTBEHHBIEC CBSA3H, CTPOUTH OOBSICHEHHE M3
1—2 noruyeckux 1maroB ¢ onopoi Ha 1—?2 U3y4eHHBIX CBOMCTBA (PUIUUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PACUETHBIE 3aJa4d B 1JAEHCTBUE C ONMOPOM HA aJIrOpPHUTM,
IPEIBAPUTEIBLHO Pa300paHHBII COBMECTHO C MEJAroroM, UCHOJb3Ys 3aKOHbI U
(opMyJibl, CBA3BIBaIOIINE (PU3UUECKHUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJlauM 3alMChIBaTh KPAaTKOE YCIIOBUE, MOACTABIATh (PU3MUECKUE BEITUUYHHBI B
GopMysBl M OPOBOAUTH PACUETHl, HAXOAWUTh CIPABOYHBIC JIAHHBIE,
HEOOXOAUMBIE JUIsSl pEIIeHUs 33/ay, OLIEHUBATh PEATMCTUYHOCTh MOJIyUYEHHOU
(u3nYeCKOi BETNUYHNHBI;

pacno3HaBaTh NIPOOJIEMbl, KOTOPHIE MOKHO PEUIUTh MPU MOMOIIH (PU3UUYECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MEeNaroroM; MpHu IMOMOIIH
[I€J1arora B ONKMCAaHUU MCCIEN0BAaHUS BBIICIATH IPOBEPSEMOE IPEATIONIOKEHNE
(rumote3y), ¢ ONOpOMl Ha JOUOAKTUYECKUI Marepuan pa3inyartbh H
MHTEPIPETUPOBATh MOJIYYEHHBIN pe3ylibTaT, HaXOAUTh MOCEe OOCYXKIACHUS C
[Ie1aroroM OMIMOKU B XO/I€ OIBITA, JAEJIaTh BBIBOJBI IO €T0 Pe3yJbTaTaMm;

YMETb HaxOJUTh C HCIOJIb30BAaHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI 110 HAOMIOAECHUIO (PU3UYECKUX SBJICHUHN WM (PU3HUECKUX CBOICTB TEIN:
(opMynHpOBaTh MPOBEPSIEMBbIE  MPEAINONOXKEHHS, COOMPATh YCTAHOBKY
U3 MPEUIOKEHHOT0 000PYJOBaHUSA C ONOPOM HA CXEMY, 3alUChIBAaTh XOJ
onbITa U GOPMYIUPOBATH BHIBOJIbI O] PYKOBOJCTBOM MEAArora;

BBINIOJIHATh NPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MAcChl Tea, 00bEMa,
CWJIBI U TEMIEPATypPhl C UCIOJIB30BAaHUEM AHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB
C OIOPOM Ha ajNrOpUTM; 3aIIMCHIBATH NMOKa3aHUs IPUOOPOB C yUETOM 3aJaHHON
a0COIOTHOM MOTPEITHOCTH U3MEPEHU;

IIPOBOJMUTH COBMECTHO C IIE€JAaroroM MCCIEN0BAHUE 3aBUCUMOCTH OJHOU
(u3MUeCcKO BEIMYMHBI OT JAPYTOM C HUCIOJb30BAHUEM MPAMbBIX H3MEpPEHUN
(3aBHCHUMOCTH TIyTH PaBHOMEPHO JABMXKYILIErocs Telda OT BPEMEHH JBUKEHUS
TENA; CUlbl MPEHUs CKOAbJICeHUs Oom 6eca mend, Kavecmea o006padomku
nosepxHocmet men U HE3ABUCUMOCMU CUNbI MPeHUs om HIoWaou
CONPUKOCHOGEHUsI MeN; CUlbl YNPYeOCmu Om  YOIUHEHUS  NPYICUHDL,
BLIMANKUBAIOWE CUTLL OM  00bEMA NOSPYICEHHOU Yacmu mena u om
NIOMHOCMU  JHCUOKOCMU, €€ He3a6UCUMOCU Om NIOMHOCMU mead, Om
2nyOUHbL, HA KOMOPYIO NOSPYAHCEHO MeNO;, YCI08UU NAA6AHUS e, VCI08UU
paeHogecusi pvluaea u O10K08); TOJ PYKOBOJCTBOM I€Aarora y4acTBOBaTh B
IUIAHUPOBAHUM Y4e€OHOTO HCCIe0OBaHMs, COOMpaTh YCTAHOBKY M BBINOJIHSTH
U3MEpEHUs, CcleAys NpeJIoKECHHOMY IUIaHy, (UKCHUPOBaTh pE3yJbTaThI
MOJIyYEHHOM 3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BHUJIEC MPEAJIOKEHHBIX
TaOIUI ¥ TPaQUKOB, 1E1aTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIEeI0BaHUS;

24



MPOBOAWTh KOCBEHHBIE M3MEpeHHUs] (U3HUECKUX BEIMYHH (TUIOTHOCTH
BEILIECTBA KUJAKOCTH U TBEPAOrO TeJa; CHJIa TPEHUS CKOJIbKEHHUS; JTaBJICHUE
BO3/lyXa; BBITAJKUBAIOIIAs CUIA, ACHCTBYIOIIAs Ha MOrPYXKEHHOE B JKUJKOCTb
TeN0; KOI(PPUIMEHT MOJIE3HOTO ACUCTBUS TPOCTHIX MEXAaHU3MOB), CIEAYA
NPEeNJIOKEHHOW ~ MHCTPYKLMHM;  TPU  BBINOJHEHWHM  M3MEPEHUH  Toj
PYKOBOACTBOM IeJarora cooupaTrb OSKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBIYHCTISTh 3HAUCHUE UCKOMOW BEJTMUMHBI,

coOMIoaTh MpaBWiIa TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEITHHOTO OOCYKICHUS C MEJarorom;
COMOCTAaBIIATh MPHUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCY/Abl, OApOMETp, pblYar,
MOJIBI)KHBIA M HEMOJBI)XHBIA OJIOK, HAaKJIOHHAs IJIOCKOCTh C OIOpPOM Ha
TUAAKTUYECKUN MaTepua,

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB TOCTE MPEABAPUTEIHLHOTO OOCYXKACHHS C TIEAaroroM C OMOpoi Ha
uX onucaHus (B TOM 4YHCIE: TMOAIIUIMHUKH, YCTPOHCTBO BOJOIPOBOA,
THIPaBIMYECKAA TIpecc, MaHOMETp, BBICOTOMEp, TOPIIHEBOM HAacoc,
apeoMeTp), HCHOJb3ysl 3HAHUSA O CBOMCTBAX (DU3MUECKUX SBICHUN H
HEoO0XoAuMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI / HAXOAUTh MH(POPMALIMIO O MPUMEpPax MPaKTUYECKOrO
UCIOJb30BaHUSl  (U3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKM3HU  JJIs
oOecrieueHuss 0€30MacCHOCTU MpHU OOpaIIEeHUH ¢ MPUOOPaMHU U TEXHUYECKUMU
YCTPOMCTBaAMH, COXPAHEHUS 3/I0OPOBBS M COOIIOECHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBIISITH C MMOMOIIBIO Te1arora 0TOOp UCTOYHUKOB MH(POPMAIINH B CETH
WHTEepHET B COOTBETCTBMM C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUN U MYTEM CPAaBHEHHUS PA3JIMYHBIX WCTOUYHUKOB BBIJICISTH
MHPOpMAIMIO, KOTOpast SBISETCS MPOTUBOPEUYMBOM WM MOMKET OBITh
HEJI0OCTOBEPHOM;

UCIOJb30BaTh IPU BBIMIOJHEHUU YUYEOHBIX 33JaHUN HayYHO-TIOMYJIPHYIO
aUTepaTypy (U3HUECKOTO COACpX aHHs, CIPaBOYHBIE MaTepHaIbl, PECYpChI
cetu  MuTepHer; Bnagerb nOpuéMaMu  KOHCIIEKTHPOBAHHS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/aBaTh MOJ PYKOBOJACTBOM Tienarora ¢ OOCYXIEHHEM IUlaHa pabOThI
KpaTKue MHCbMEHHbIE M YCTHBIE COOOILEHHS HAa OCHOBE 2—3 HCTOYHHUKOB
uHbopmaruu (HU3MYECKOTO COJEpkKaHUS, B TOM YHCJIE IyOJIMYHO JeNiaTh
KpaTKue COOOIICHHUS O pe3yibTaTax IMPOEKTOB WM Y4EOHBIX HCCIIEIOBaHMUIL;
IIPA 3TOM TPAMOTHO MCIIOJIb30BATh M3YUYECHHBIN IMOHITUHWHBIN ammapar Kypca
(u3MKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAIUEH;

NpU BBHIMOJHCHUH Y4YeOHBIX MPOEKTOB M HCCIEAOBAHUU IO PYKOBOACTBOM
mejarora paclpeleNaTh OOS3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/ladaMH, CIICUTh 32 BBHITIOJHEHHEM IUTaHA [EHCTBUM,
aJICKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAd B JEATEIHHOCTh TPYIIIHI;
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BBICTpAUBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUWUTHIBasE MHEHUE
OKPYXKAIOIKX.

8 KUIIACC
[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTPa)KaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUMN:

— OpPHUEHTUPOBATHCA B NOHATUAX U ONEPUPOBATH UMU Ha 0a30BOM YPOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUJKEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHMSI BEILIECTBA, KPUCTAJUIMUECKUE M aMOp(HBIC Tella, HACHIIICHHbBIN U
HEHACBIIICHHBIA Map, BIAXHOCTh BO3/AyXa; TEMIIEpaTypa, BHYTPEHHSA
DHEPrus, TEIUIOBOM JIBUTAaTENb; JJEMEHTAPHBIA JJIEKTPUYECKUM  3apsij,
ANEKTPUYECKOE  I0J€, MPOBOJAHMKM W  JMDJEKTPUKH,  ITOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

— pa3nuyaTh SBJIEHUS IMOCIE MPEABAPUTEILHOIO OOCYXIEHHS C IeJarorom
(TemyoBoe paclIMpeHHe/cKaThe, TeIlonepeaaya, TEIIOBOE paBHOBECHE,
CMa4yMBaHUE, KalWUIAPHBIE SIBJIICHUs, UCHAPEHHUE, KOHICHCALMs, IUIaBJICHUE,
KpUCTaIA3aLUsA (oTBepneBaHue), KHIICHHE, Terionepesaya
(TermIonpoBOJHOCTh,  KOHBEKLHUS,  M3Iy4YEHHE);  JJeKTpu3auus  Ted,
B3aMMOJICHCTBHE 3apsAOB, JEHUCTBHUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJCHCTBHE MArHUTOB, JEWCTBHE MAarHUTHOIO  IOJIS
Ha IIPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAs WHIAYKLHUSA) MO ONUCAHHUIO MX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3HUecKoe SBIICHUE;

— pacro3HaBaTh C MOMOUIBIO MEAArora MNpPOSBICHUE H3YYEHHBIX (DU3NYECKUX
SBJICHUH B OKPY’KaloIleM MHUpE, B TOM YUCie (PU3NUECKUE SIBICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSLDKEHHUE U KAIWJUISIPHBIE SIBJICHHS B IPUPOJE, KPUCTAIUIBI B
npupone, wuznydenue CoiHIla, 3aMep3aHue BOJAOEMOB, MOPCKUE OpH3BbI,
oOpa3oBaHHE pOCHI, TyMaHa, HHes, CHera; »JJEKTPUYECKUE SBJICHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE IMoJie 3eMJIH,
apelid moocoB, PO MArHUTHOTO TOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE
CUSIHUE; TPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 33/1auy B Y4€OHYIO, BBIIEIATh
CYILLIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHUIA;

— OIHKCHIBAaTh MOJ] PYKOBOJCTBOM I€larora ¢ OOCYXJIE€HUEM IUIaHa padOThbI
M3YYEHHBIE CBOMCTBA Tel U (PUINYECKUE SIBICHMS, HCHONB3Yys (pU3nyeckue
BEJIMYMHBI (TeMmIepaTypa, BHYTPEHHSSI DSHEpPIus, KOJMWYECTBO TEIJIOTHI,
ylelbHas TEIUIOEMKOCTh BEILECTBA, YJEIbHAs TEIUIOTA IUIABJICHUS, yAEJIbHAs
TEIUIOTa NapooOpa3oBaHMsl, YyAelbHas TEIJIOTa CropaHus  TOIUIMBA,
KO3 (UIMEHT TMOJEe3HOTr0 JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/1yXa, DJJIEKTPUYECKHH 3apsij, CHJla TOKA, 3JIEKTPHUUYECKOE
HaIpSDKEHUE, CONPOTHBIIEHHE IPOBOJHMKA, YJEIbHOE COIPOTHUBIICHHUE
BEIIeCTBa, paboTa M MOIIHOCTh 3JIEKTPUYECKOrO TOKA); MpPU ONUCAHUH
OpaBWIbHO TPAaKTOBaTh C TMOMOINIbIO Teaarora (U3MYECKUd  CMBICI
UCIOJIb3yEMbIX BEJIMYMH, OOO3HAYEHUS U €IUHULBI (PU3NYECKUX BEIUYHUH,
HaXOJIuTh (OpPMYJIbI, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYHUHY C
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IPYTUMHU  BEIMYMHAMH, CTPOUTH TpaduKu H3YyUYEHHBIX 3aBUCHUMOCTEH
(bu3HUEeCKUX BEJINYUH;

OMpeNeNsaTh TMOCNe MPEABAPUTEILHOIO OOCYXKJEHUS C IeIaroroM CBOMCTBa
Ted, (U3HYECKHUE SIBICHUS M TPOLIECCHI, UCIOJIb3Ys OCHOBHBIC MOJOKECHHUS
MOJIEKYJISIPHO-KUHETUYECKOM  TEOPUU  CTPOCHMS  BEUIECTBA,  IPUHIUII
CYTIEpPIIO3UIIMH T0JI€N (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUs 3apsia,
3akoH Oma Uil yyacTka LenH, 3axoH [{coyns—J/lenya, 3aKOH COXpaHEHHS
SHEPruM; TPU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYIHPOBKY 3aKOHAa U €ro
MaTeMaTHYeCKOe BBIPAKEHHE C OMOpOM Ha MHUQPpPOBbIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHUTB I0JI KOHTPOJIEM Tefarora pu3ndeckue mpoIecchl U CBOWCTBA TeT,
B TOM UHCI€ M B KOHTEKCTE CHUTYyalluidl MPAKTUKO-OPHUEHTUPOBAHHOIO
XapakTepa, IpHU MOMOIIHM €1arora BbISBIATh IPUYUHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTH 00BsCHEHUE U3 1—2 JOrMYecKHUX MIaroB ¢ onopoil Ha 1-2 U3yyeHHBIX
CBOMCTBA (PU3NUECKUX SBJICHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelmaTh THIOBBIE PACYETHBIE 3a1a4i B 1—2 NEHCTBUS C OMOPOM HA aTOPUTM,
MIPEABAPUTEILHO PAa300paHHBI COBMECTHO C NIEAArOroM, UCMOJb3Ys 3aKOHbI U
dbopmyIibl, CBsI3bIBAIONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/la4yd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX MJIA
pelIeHusT 3a/aud, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE s €€
pelIeHus, TPOBOJUTH PACYETHI W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHE
(bu3HUecKoil BETUYUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MPEICTaBICHUE O MpobOsieMax, KOTOPbIE MOXHO PELIMTh IPU MOMOIIU
(U3HUECKMX METOJOB MOCIE NPEIBAPUTEIBLHOTO OOCYKIEHHUS C IE1arorom;
UCIIONb3Ys OMKCAaHUE UCCJIEI0BAHMS, BBIJICIISTh MIPOBEPSIEMOE
MPEANOJOKEHNEe,  OLEHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEICHUS
MCCJIEI0BAHMSI, 1€TIaTh BBIBOIBI;

yMETh HaXOJUTh C MCIOJIb30BAHHEM IU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI 0 HAOMIOACHHUIO (DU3UYECKUX SIBJICHUN WM (DU3UIECKUX CBOMCTB Tell
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro 00béMma,
TEMIIepaTyphl; CKOPOCTH MPOIIECCa OCTHIBAHMSI/HATPEBAHUS TIPU U3JIIYYCHUH OT
[[BE€Ta M3JIy4arOIlel/OTIOMAONIe MTOBEPXHOCTH; CKOPOCTh MUCTIAPEHUS BOJIbI
OT TEMIIEPATYPHI KUJKOCTH U TUIOLIAIU €€ MOBEPXHOCTH; JJIEKTPU3ALUS TN U
B3aMMOJICHCTBHE DJIEKTPUYECKUX 3apsAJ0B; B3aWMOJCHCTBUE IOCTOSHHBIX
MarHuTOB, BHU3yalM3alldsl MArHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB;
NEUCTBUA  MArHUTHOTO  TMOJISI Ha  TIPOBOJHUK  C TOKOM,  CBOWCTBa
AJIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATENA  MOCTOSHHOTO  TOKA):
(GopMyIHpOBaTh MPOBEPSEMBIE MPEANOIOKEHUS, COOMpATh YCTAHOBKY W3
NPENJIOKEHHOT0 000PY0BaHUS C OMOPOM HA CXEMY; OMHUCHIBATH XOJ| OIbITa U
(opMyIMpPOBATH BHIBOJBI MO PYKOBOACTBOM M€1arora;

MMETh TMPEJCTABICHUS O M3MEPEHUM TEeMIEpaTypbl, OTHOCUTEIbHOU
BJIQYXKHOCTHU BO3/lyXa, CHJIbl TOKA, HAMIPSKEHUS C UCII0JIb30BAHHEM aHAJIOTOBBIX
NpuOOpPOB W JAaTYMKOB (U3MUECKUX BEIWYHMH, MPU TMOMOINUA Tejarora
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CpPaBHUBATHh pPE3yNbTaThl H3MEPEHHH C YYETOM 3aJaHHOW aOCOFOTHOU
HOTPELIHOCTH;

IPOBOJUTH COBMECTHO C TMEJAaroroM MHCCIEA0BaHUE 3aBUCHUMOCTH OJIHOM
(u3nyecKkoil BENWYMHBI OT JIPYrOW C MCHOJIb30BAHUEM IIPSIMBIX H3MEPEHUN
(3aBUCUMOCTD  CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JJIMHBIL, IUIOIIAIU
MONEPEYHOT0 CEYEHUS] M YJEIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOIHUKA;
CHJIBI TOKa, MIYIIETO 4Yepe3 MPOBOJHMK, OT HAIpPsDKEHHS Ha TMPOBOJIHUKE;
UCCJIEIOBAHUE  TOCJIEAOBATENIbHOTO M MApaJUIEIbHOTO  COEIMHEHMI
MPOBOAHMKOB): TUIAHUPOBAaTh HCCIEJAOBAaHHWE, COOMpATh YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHUS 110]] PYKOBOJICTBOM I1€/1arora, Ciaeays MpeyioxKEeHHOMY
1aHy, (PUKCHUPOBATh PE3yJbTaThl OTYYEHHOW 3aBUCUMOCTH B BUAE TaOIHI] U
rpaduKoB, JenaTh BBIBOJBI IO pe3ysbTaTaM UCCIIEI0BAaHUS MOce 00CyKIECHUS
C MEIaroroM;

COOTHOCUTh KOCBEHHBIE U3MEpPEHUS (U3NYECKUX BEIWYMH (yIeiabHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJICHUE MPOBOJAHHKA, pabOTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKAa): € MOMONIbIO IeJarora IUIAHUPOBaTh HW3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIbHYIO  YCTAHOBKY, CIEAys  IPeIJIOKEHHOU
WHCTPYKIWH, ¥ BBIYUCIISATH 3HAYCHUE BETNYHHBI;

coOI0IaTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
000py1I0BaHUEM MOCIE NMPEABAPUTEIBHOTO O0CYKIEHUS C MEJarorom;
COTOCTABJIATh C IMOMOLIBIO MeJarora MHPUHLMIBI JCHCTBUS H3YYEHHBIX
npuOOPOB U TEXHUUECKUX YCTPOICTB C ONMOPOM Ha UX ONMUCAHUSA (B TOM YHCIIE:
CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas TypOWHa, aMIEpMETp,
BOJIBTMETP, CUETUMK DIIEKTPUYECKOW DHEPrUH, BJIEKTPOOCBETUTEIbHBIE
NpUOOPBI, HArpeBaTeNIbHbIE AJIEKTPONPUOOPHl (IIPUMEPBI), DIECKTPUUECKHE
MPEAOXPAHUTENHN; BIEKTPOMATHUT, AJIEKTPOJBUTATENb MOCTOSHHOIO TOKa),
UCIIONIb3Ysl METOJAMYECKUE MaTepuaibl O CBOMCTBAX (DU3MYECKUX SABICHUHA W
HE00XoaNMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJIE MPEIBAPUTEIBLHOTO OOCYXXKJIEHHS C IMENaroroM MpoCThbIe
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIE NpUOOpPHI IO CXeMaM U
CXEMAaTUYHBIM pPUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETD,
TUTPOMETpP, JABUTaTeldb BHYTPEHHEIO CrOpaHus, O3JIEKTPOCKOI, peocTar);
COCTaBIISITh CXEMBbl JJIEKTPUYECKUX LeNneil ¢ TMociHeA0BaTelIbHbIM U
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 00O3HAUYEHUS
AJIEMEHTOB DJIEKTPUUECKUX LETEH;

MPUBOIUTH TMPUMEPHI/HAXOAUTh MH(POPMAIMIO O MPUMEpax MPAKTUIECKOTO
UCTIONB30BaHUSl  (U3MYECKUX 3HAHUH B  TIOBCEJHEBHOW JKHM3HHM IS
oOecrieueHus 0€30MacHOCTU MpU OOpaIIeHUH C MPUOOpaMHU U TEXHUYECKUMU
YCTpOICTBaMH, COXpAHEHHS 3JJ0POBBSI M COOIOACHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIISITh C MOMOIIBIO MeJarora IMOUCK HH(popManuu (QU3NIECKOro
coliep)kaHusi B ceTh VIHTepHEeT, Ha OCHOBE HUMEIOUIMXCSA 3HAHUM U MyTEM
CPaBHEHHUS JOTOJIHUTEIHHBIX MCTOYHHKOB BBIACIATh MH(DOPMAIHIO, KOTOpPAs
SBIISIETCS IPOTUBOPEUMBON MJTH MOKET OBITh HEJOCTOBEPHOI;
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— HCIIOJIb30BaTh NMPHU BBIMOJIHEHUN Y4EOHBIX 3aJaHHil OTOOPAHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COJAEpkKaHUs, CIPABOUYHbIC
MaTepualbl, pecypcsl ceth MHTEpHET; BIaAeTh NPpUEMAMHU KOHCIIEKTUPOBAHUS
TeKCTa, mpeoOpazoBanust THGOPMAIIMKU U3 OAHOU 3HAKOBOM CUCTEMBI B APYTYIO
C OMOPOM Ha aNrOPUTM U YTOUHSIOIINE BOIPOCHI NIEJArora;

— co3JaBaTh MOJ PYKOBOJCTBOM Iefarora C OOCYXJCHHEM IuUlaHa pPalboThI
MUCbMEHHBIE U KpaTKHE YCTHBIE COOOMIeHUs, 0000mas uHGOpMAIUIO U3
HECKOJIbKUX MCTOYHHUKOB (DM3UUYECKOTO COJEPKAHMS, B TOM YHCIE MyOJIMYHO
IIPEACTABIIATH PE3YIbTATHI IPOCKTHOM MU UCCIIEA0BATEIBCKON AEATEIBHOCTH;
Py 3TOM T'PAMOTHO HCIOJb30BaTh M3YUYEHHBIN MOHATHIHBIN ammapaT Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

— MpU BBHINOJHEHUU YYEOHBIX TIPOCKTOB U HCCIEAOBAaHUN  (PU3MUECKHUX
IIPOLIECCOB MO PYKOBOJICTBOM I€Jjarora pacupeaeisTh 00s13aHHOCTH B TPYIIIe
B COOTBETCTBUU C ITOCTABJICHHBIMH 33/1a4aMH, CJICIUTH 34 BBIITOJIHEHUEM IUIAaHA
NEeUCTBUHN U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIBHOCTh TPYINIBI; BBICTPAaUBATh KOMMYHHMKATHBHOE B3aUMOJECHCTBHE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(MIUKTHI.

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

— OpPUEHTUPOBATHCA B TMOHATUSIX M OMNEPUPOBaTH MMM Ha 0a30BOM YpOBHE:
CHCTEMa OTCYETA, MaTepUajbHAsA TOYKA, TPACKTOPHUSA, OTHOCHUTEIbHOCTH
MEXaHUUYECKOTO ABMXKEHUs, nedopmarus (ympyras, ruiacTU4eckas), TpeHHue,
yeumpocmpemumenbHoe YcKopeHue, HEBECOMOCTb W IEPErpy3Kd; LEHTP
TSOKECTH; a0COMIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPIOTO Tela,
paBHOBECHE;, MEXaHWYCCKHE KOJeOaHUsS U BOJIHBI, 3BYK, HWH(Pa3BYK
Y YIBTPA3BYK; 3JICKTPOMATHUTHBIE BOJIHBI, IIKAJIa 3JICKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JaJBHO30PKOCTb, CHEKMPbl UCHYCKAHUSL U NO2TOUeHUS;
anb(a-, 6eTa- U raMMa-U3ITyYeHUsI, U30TOTIbI, SJICpHAsI DHEPTreTUKA;

— COOTHOCHUTH SIBJICHHSI TOCJI€ MPEIBAPUTEIHLHOIO OOCYXACHUS C TeIaroroMm
(paBHOMEpHOE u HEPAaBHOMEPHOE MPSAMOJIMHEWHOE JIBMOKCHHUE,
PaBHOYCKOPECHHOE TPSIMOJIMHEHHOE JBWKCHHE, CBOOOJHOE IIaJICHHE Tel,
PAaBHOMEPHOE NBHXKEHHUE T10 OKPYKHOCTH, B3aMMOJICMCTBUE TEJ, PEAKTUBHOE
JIBIDKCHHUE, KoJieOaTebHOE JBMIKEHHE (3aTyXalolldue U  BBIHYXKJICHHBIC
Kojie0aHus), PE30HAHC, BOJHOBOE  JIBMKEHHE, OTpPaXCHHUE  3BYKa,
NPSIMOJIMHEWHOE PACIPOCTPAHEHHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA, ITOJTHOE
BHYTPEHHEE OTpPAXEHUE CBETa, pa3joKeHWe OeIoro CcBeTa B CIEKTp W
CJIO)KEHUE  CIEKTPAJIbHbIX IIBETOB, JHUCIEPCUS CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HWKHOBEHHME JIMHEHYATOrO CIIEKTpa H3JIyYEHHUS) IO
OMMCAHUIO HMX  XApaKTEpHBIX CBOMCTB M HA  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UYECKOE SBJICHUE;
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— pacrmo3HaBaThb C TMOMOUIBIO TEJarora MpPOSIBICHHE H3YUYEHHBIX (PU3NUECKHUX
SBJICHUM B OKpYyXaroeM Mupe (B ToM uucie (pU3ndeckue sBJICHUs B IPUPOJIE:
OPWINBbI U OTJMUBBI, ABWKEHHUE IIaHEeT COJHEYHOW CUCTEMBI, PEAKTHBHOE
INBW)KEHUE  JKMBBIX  OPraHU3MOB, BOCIPHUATHE 3BYKOB  YKUBOTHBIMHU,
3eMJIETPSICEHNE, CEICMUYECKUE BOJIHBI, IIYHAMH, 9XO, [IBETA TEJI, ONTHYECKHE
SABJICHUS B pUpoze, OHOJIOTHUYECKOE JEHCTBUE BUJIUMOTO,
yIbTPa(PUOIETOBOTO W PEHTITCHOBCKOTO  M3IYyYEHUW;  E€CTCCTBEHHBIM
paiMOaKTUBHBIN (POH, KOCMHYECKHE JIy4H, pPaJUOAKTUBHOE H3IIyuYCHUE
MPUPOIHBIX MUHEPAJIOB; ACHCTBUE PATUOAKTUBHBIX M3IIyYEHUI HAa OpraHU3M
YeJI0BEKA), IPU ATOM O] PYKOBOJCTBOM IeJarora nNepeBouTh MPaKTUYECKYIO
3amadyy B y4eOHYI, BBIJCISATH  CYIICCTBEHHBIE  CBOWMCTBA/NPU3HAKH
bu3NUecKuX SIBICHUI;

— OIKCHIBATh I0OJ] PYKOBOJICTBOM Iie/arora ¢ OOCYXJ€HHWEM IUIaHa paboThl
U3yYEHHbIE CBOWCTBA TeJl U (PU3UUECKUE SIBJICHUS, MCNONb3ysd (pu3nyecKue
BEIUYMHBI (CpEOHSA M MIHOBEHHAs CKOPOCTh Tella IPU HEPAaBHOMEPHOM
JBUKEHUU, YCKOPEHUE, NTepEMELIEHUE, MyTh, YIIIOBas CKOPOCTh, CHUJIA TPEHHS,
CUJia YOPYrOCTH, CHJIA TSXKECTH, YCKOPEHUE CBOOOIHOrO MaJIEHUs, BEC Tela,
UMITyJIbC Tela, HUMIYJbC CHJIbI, MEXaHW4yeckas padoTa U MOIIHOCTb,
MOTEHIMANbHAS JHEPrus Tejla, MOAHATOrO HaJ MOBEPXHOCTBHIO 3EMIIH,
MOTEHI[MAIbHAS HEPTUsl CKATOW MPY>KUHBI, KHHETHYECKasi YHEPrusi, MOJIHAL
MEXaHWYecKas SHEprus, MepuoJ M YacToTa KoJeOaHWid, JIMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTellb MPEIOMIICHHUS
Cpelpl); MpU ONUCAHUM C TOMOILIBIO YUYUTENs MPAaBWIBHO TPaKTOBATh
(U3NYECKUI CMBICII HCIONb3yEMbIX BEIMYMH, OOO3HAYEHHS] W EIUHUIIbI
(¢u3nyecKkux BEIMYMH, C ONOPOM Ha METOAUYECKHX MaTepual HaXOAWUThb
(GopMyJibl, CBS3BIBAIOLIME JAaHHYI0 (PU3NYECKYIO BEJIUYMHY C JIPYTHMMH
BEJIMUMHAMH, CTPOUTHh TpaduKU M3YyYEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJINYUH;

— XapakTepu3OoBaTh IMOCJIE MPEABAPUTENBHOIO OOCYXIEHUS C [eIarorom
CBOMCTBa Tes, (U3MYECKUE SIBICHHS U TPOLECCHI, HCIONb3YS 3aKOH
COXpaHEHUs SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUI CYNEPIO3ULIAN
CWJ, MPUHLMI OTHOCUTEIbHOCTH ['amunesi, 3akoHbl HbprOTOHA, 3aKOH
COXPAHEHUsI MMIIYJIbCa, 3aKOHBl OTPAKCHHSI U NPEJIOMJICHHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsAJ0BOr0 M MAaCcCOBOIO YMCENI IPH SAJEPHBIX PEAKUUAX; MPHU
TOM HaXOAMUTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M €ro MaTeMaTH4eCKOoe
BBIpaXXEHHE C OMOPOM Ha LIMPPOBBIE 00pa30BATEIbHbBIE PECYPCHI;

— COOTHOCHTH MOJ KOHTpOJIEM Menarora (pu3nyecKre Mmpolecchl U CBOMCTBa Tell,
B TOM 4YHCJI€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBIATH MPU MOMOUIM MeJarora NpUuYMHHO-CIEACTBEHHbIE CBSI3H,
CTpOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX IIaroB c omnopoil Ha 2—3
U3YYEHHBIX CBOMCTBAa (PU3WYECKUX SIBIICHUW, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

— pelaTh TUIOBBIE pACUETHBIC 3a/1aun B 1—2 NEHCTBUA C ONOPOIM Ha aJTOPUTM,
MpeBAPUTENILHO pa300paHHbI COBMECTHO C, UCTIOJIb3Ys 3aKOHBI U (POPMYIIHI,
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CBsI3bIBaIOIIME (DPM3MUYECKHE BEIMYMHBI: HA OCHOBE aHalW3a YCIOBHUS 3a/ladyd
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOUIME WM W30BITOYHBIE
JaHHBIC, BBHIOUPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJIWMMBIE I PEIICHHUS,
IPOBOJUTH Pacuy€Thl M OIEHUBATH C TOMOUIBIO YUYUTENSI PEATMCTUYHOCTD
MOJIYYEHHOT0 3HAYeHUS (PU3HUECKON BEIMYUHBI,

UMETh MpEJICTABIIEHUE O MpobiemMax, KOTOpble MOXKHO PEIIUTh P MOMOIIU
(¢uU3NYECKUX  METO/AOB; HCIONB3YyS OMNHCAHHME HUCCIENOBaHMS, IOCIE
MPEeIBAPUTEILHOTO OOCYXAECHHUA C TEJaroroM BBIIETSATh IMPOBEPSIEMOE
MPEIOoJIOKEHNEe,  OLIEHWBAaTh  NPAaBUIBHOCTh  TMOpSAAKAa  MPOBEICHUS
WCCJIETIOBAHMsI, JIENIaTh BBIBOIbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI
Y OTIBITOB;

YMETh HaXOJUTh C UCIOJIb30BaHUEM IU(POBBIX 00pa30BATEIBbHBIX PECYpCOB
OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBJICHUM WM (PU3NYECKUX CBOMCTB TE
(u3ydyenune BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUS JHEPTUH;
3aBUCUMOCTH TI€pHOJia KOJIeOaHUN MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYIbI MaJbIX KOJICOAHWI;
MPSIMOJIMHEMHOE PacpOCTPaHEHNE CBETA, Pa3NIoKEHUE OEIOro CBETa B CIIEKT;
M3Y4YEHUE CBOWMCTB M300paKEHHSI B TUIOCKOM 3€pKaJie M CBOMCTB M300paKEeHUs
npeaMera B coOuparonied JIMH3€, HaOMI0JICHUE CIUIONIHBIX W JIMHEHYaThIX
CTHIEKTPOB M3JIYYCHHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY M3 U30BITOYHOTO
HaOopa OOOpYJIOBaHUSI C OMOPOM Ha CXEMY; OINKCHIBATH XOJI OIbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 110 PYKOBOJCTBOM I€/1arora;
IPOBOJUTH TPU HEOOXOIUMOCTH CEpPHUI0 MPSMBIX H3MEPEHHM, Ompenesnsis
CpelHee 3HAuC€HHE U3MEpSAEMOW BEIUYHUHBI (QoKycHoe  paccmosiHue
cobuparouet JIUH3DL); 000CHOBBIBaTh BBIOOD crocoba
M3MEPEHUS/U3MEPUTENHFHOTO TPUO0PA;

MPOBOANTH COBMECTHO C TI€IarOrOM MCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH C MCTIOJB30BAHUEM TIPSIMBIX H3MEPEHHH (3aBUCHMOCTh ITyTH OT
BPEMEHH TIpM PABHOYCKOPEHHOM JBMKCHHHM 0€3 HavalbHOW CKOPOCTH;
nepuofa KoysiebaHW MaTeMaTHMYeCKOro MasTHHKAa OT JUIMHBI HUTH,
3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT yriia MaJeHUs U yria IpeIoMICHHS OT
yria najeHus): mocie o0Cy AeHHs 0]l PyKOBOJICTBOM IeJjarora IiaHupOBaTh
UCClIeIoBaHNue, cCOOUpaTh YCTaHOBKY, (DMKCHUPOBATH PE3YNbTAThl MOJTYYCHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAEC TaOMUIl U TpapuKOB, IeiaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHMUS;

COOTHOCUTH KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEITUYUH (CPEIHSSI CKOPOCTh
¥ YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOTHOTO
najcHus, JKECTKOCTh TMPYKHUHBI, KOIPQPUIIMEHT TPEHUS CKOJIBKCHHS,
MeXaHu4yeckas paboTa ¥ MOIIHOCTh, dYacToTa U Tepuoa  KoyieOaHMi
MaTeMaTHYECKOTO U MPY>KHHHOTO MasTHUKOB, ONITUYECKAsl CUiia COOMparomIei
JUH3BI, PAIUOAKTUBHBIA (OH): C TOMOINIBIO TMefarora IUJIAHUPOBATH
U3MEpPEHUsI; CcOOMpaTh OSKCHEPUMEHTAIBHYIO YCTAHOBKY U  BBITIOJHSTH
U3MEPEHUsI, CIeAys TMPEeII0KEHHON WHCTPYKIIMH, BBIUUCIATh 3HAUYCHUE
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BEJIMYMHBl U AHAJIU3UPOBATh IOJYYEHHBIE PE3YJIBTATHl C YUYETOM 3aJaHHOU
NOTPEIIHOCTU U3MEPEHUN;

coOro/IaTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIBHOTO OOCYKIEHUS C TIEAaroroM;
CONOCTABJATh C TOMOIIBIK II€Iarora OCHOBHBIE TNPU3HAKKA H3YyYECHHBIX
¢usznyeckux MoJeNel: MaTepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEIIO,
TOYEYHBI MCTOYHHK CBETA, JIyd, TOHKas JINH3A, IUIAaHETapHas MOJIEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO sJIpa C OIOPOM Ha METOAMYECKUE MaTepUallbl;
XapaKTEpHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKIEHUS C TeAaroroMm
OPUHIUIBL ACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpoil Ha UX omucaHus (B TOM YHCIIE: CIUIOMETP, JATYUKU TOJIOKEHUS,
PACCTOSIHUSI M YCKOpPEHHs, pakKeTa, 3XOJO0T, OYKH, MEpPUCKOI, ¢oToamnmapar,
ONTHUYECKUE CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCTIONB3YS HU(POBLIE 00pa30BaTEIbHbBIE PECYPCHI;

MCIIOJIb30BAaTh IO PYKOBOJICTBOM II€/1arora CX€Mbl U CXEMaTUYHbIE PUCYHKH
U3YYEHHBIX TEXHUYECKUX YCTPOWMCTB, H3MEPUTENbHBIX NPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPU PEUICHUH Y4EeOHO-NPAKTUUYECKUX 3a7ady;
ONTUYECKUE CXEMBbl JUIsI TIOCTPOEHUS H300pAKEHUH B IUIOCKOM 3€pKaje U
cobuparoriei JIuH3e;

OPUBOJAUTH MPUMEPHI/HAXOIUTh MHPOPMALMIO O MPUMEpPax MPaKTUYECKOrO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM IS
oOecrieueHuss 0€30MacCHOCTU MpHU OOpaIIEeHUH ¢ MPUOOPaMHU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbSI M COOJIOJIEHUS HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYUIECTBJIATh  MOJ  PYKOBOACTBOM  Ilejarora MOUCK  HMH(pOpMauuu
¢uznyeckoro coaepkaHusi B cetu VHTEpHET, caMOCTOSTENbHO (OpMyIUpys
NOMCKOBBIM  3ampoc, HAaXOAUTh MYTH  ONPEIEICHUS  JTOCTOBEPHOCTH
NOJTy4YeHHOW MH(OpPMAaLIUK HA OCHOBE UMEIOIIMXCS 3HAHUHN U TOMOJHUTEIbHBIX
UCTOYHHUKOB;

UCIOJIb30BaTh MPU BHINOJHEHUHM YYEOHBIX 3a/laHuil OTOOpPaHHYIO IEJaroroM
HayYHO-TIOMYJISIPHYIO JUTEPATYpy (U3UUECKOr0 COAEpPKaHUs, CIpPaBOYHBIC
Marepuabl, pecypcbl ceTu MHTepHeT; BIajeTh NPUEMaMHU KOHCIIEKTUPOBAHUS
TeKCTa, npeoOpazoBanus THPOPMALIMK U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO
C ONOpOIl Ha aNrOpUTM K YTOUHSIIOUIME BONPOCHI IMEJarora; Co3aaBaTh O]
PYKOBOJICTBOM Iefarora ¢ OOCYXJEHHEM IUlaHa padOThl MUCBMEHHBIE H
YCTHBIE COOOIICHHS Ha OCHOBE MH(POpPMAIMU W3 HECKOJBKUX HCTOYHHKOB
(¢uznyeckoro coaep:kaHusi, MyOJIUYHO MPEACTABIATh PE3YIbTAThl MPOEKTHOU
WM HCCIIENOBATENbCKON NEATEIbHOCTH; MPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIA ammapar u3y4aeMoro paszzaena (UMK u
COTPOBOXK/IATh BBICTYIUICHHE TMpE3CHTAIMel ¢ y4EToM 0COOCHHOCTEH
ayJIUTOPHH CBEPCTHHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

TemaTnueckoe IUTAHUPOBAHHWE U KOJWYECTBO YAacOB, OTBOJMMBIX Ha OCBOCHHE KaXKIOW TEMbl Y4eOHOTrO mpeameTa
«Duzuka»y denepanbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHUs
o0Oy4aromuxcsi ¢ 3aJCP>KKOM TMCUXUYECKOTO0 PA3BUTHS, B LIEJIOM COBHAAAIOT C COOTBETCTBYIOIIMM pazaenoM dDenepanabHO
paboueil mporpamMmbl yaeOHOTO npeameTa «Pusnkay oOpa3zoBaTesbHON MporpaMMbl OCHOBHOTO 001iero ooOpa3zoBanus. [Ipu stom
Opranuzanusi BOpaBe cama BHOCUTb M3MEHEHUS B COJEp)KaHME U paclpe/eieHre yueOHOro marepuaia mo rojaM oOydeHwus, B
MOCJIEI0BATEIbHOCTh M3YYEHHUSI TEM U KOJIMYECTBO YaCOB Ha OCBOCHUE Ka)JOW TEMbI, ONpEACIICHUE OpraHUu3alluOHHBIX (HopM
oOyueHus u T.. OOOCHOBAHHOCTH JIaHHBIX HM3MEHEHUU OmpeeNsieTcsi BhIOpaHHBIM oOpaszoBaTenbHON opranuzamuein YMK,
WHJUBUTYaIbHBIMUA TICUXO(PU3UUYECKUMU OCOOCHHOCTSIMH KOHKpETHBIX oOydatontuxcs ¢ 3IIP, cTeneHpi0 yCBOEHHOCTH WMU
y4eOHBIX TEM, PEKOMEHIALUSIMU M0 OTOOPY M afanTaluy y4eOHOro Marepuana rno (pusmke, npeacTaBieHHbIMU B [osicHUTENbHOM

3aIlIUCKeE.
7 KJIACC (68 v)
TemaTnyeckuii OcHOBHBIE BUABI 1eSITEILHOCTH y4ALIUXCH
OcHOBHOe coaep:KaHHe . N
0,10k, TEMA (Ha ypoBHe yueOHBIX JeiicTBHIl)
Paznen 1. ®u3uka u €€ posib B NO3HAHUM OKPY:Kalouero mupa (6 4)
PDusuka — Ousznka — Hayka O npupone. SIBneHus | BoliBieHHe OCHOBHBIX Pa3iMyMii NPU MOMOIIM Ieaarora Mexnay (GU3HYEeCKMMH M XUMHUYECKUMU
Hayka o npupoze | mpuponst  (MC®).  ®usmueckume  sBieHus: | mpespamenusmMu (MC — xumus).

(2w)

MEXaHHNYCCKUC,

TCIIJIOBEIC, DJICKTPHUUICCKUC,

MAarimMTHBIC, CBETOBLIC, 3BYKOBBIC.

Pacnio3naBanue u I(J'IaCCI/I(l)I/IKaL[I/Iﬂ IocCJIC 06CY>K,H€HI/I$I C neaaroroMm mnpu ImnoMomuyd HaBOISAIHNX
BOIIPOCOB (I)I/ISI/I‘{GCKI/IX SIBJICHUIA: MCXaHUYCCKHUX, TCIUIOBBIX, OJICKTPUYCCKUX, MArHUTHbIX
1 CBCTOBBIX.

Ha6J’IIO,Z[€HI/IC " OIIMCaHUC (1)14314!1601(1/1)( SIBJICHUI HA 0a30BOM YpOBHE.

duznyeckue
BeJIMYHUHBI (2 1)

dusnueckue

BCJIMYUHEI. I/I3MepCHI/Ie

dusmueckux BemmumH. Dusuveckue npubopw®

OnpeneneHI/Ie IIpy NOMOIIH Iegarora neHbl JCJICHUS MIKaJIbl U3MEPUTCIIBHOTO an/I60pa.
I/I3MepeHHe 1o 06pa3uy IoJaA pyKOBOJACTBOM Ii€Aarora JIMHEHHBIX pa3MepoB TC€JI1 U NPOMEIKYTKOB

¥ MC — 511eMeHTHI COZepIKaHIs, BKIIOYAONIHNE MEKIIPEIMETHEIE CBA3H, KOTOPHIE TIOAPOGHEe paCKpPHITHL B TEMATHIECKOM ITAHMPOBAHHIIL
® KypcuBom 0Go3HaueH yaeGHBI MaTepHal, KOTOPBIi H3ydaeTcs, HO He BEIHOCHTCS HA IIPOMEKYTOUHYIO M HTOTOBYIO ATTECTALHIO.
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Toepewnocmu
cucTeMa eTUHUIIL.

/Iemoncmpauuu7

1. MexaHn4ecKkue, TEIUIOBBIE, JICKTPUYECKHE,
MarHUTHbIE, CBETOBBIC SIBIICHMSI.

2. duznueckue NpuOOPHI U MPOLEaypa IPSIMbIX
W3MEPCHNI  aHANOTOBBIM H  IHU(POBBIM
IprOOPOM.

Jabopamopnvie padomol u onvimol.

1. Onpenencuane LEHBI JETIEHNS

HU3MEPHUTEIHEHOTO npubopa (ucronme3ys

TEXHOJIOTUUECKYIO KapTy IKCIIEPUMEHTA).

2. H3mepeHue paccTosiHUiA.

3. W3mepenune  o6wvéma

TBEPZOrO Tea.

4, Onpedenenue pasmepos Maivix mei.

5. W3mepenue Temmeparypbl IpU TTOMOIIN

XKHUIKOCTHOTO  TepMOMETpa W  JaT4HKa

TEMIIEPaTypHI.

6. Ilposedenue uccnedosanus no nposepie

2unomesvl:  OAILHOCMb — NONEMA  WAPUKA,

NYWeEeHHO20 20PU30HMANbLHO, Mem boabule, Yem

Oonbue gvicoma nycka.

usmepenuii.  MexyHapoaHas

JKHUIKOCTH U

BPEMEHH C y4ETOM HOTPELIHOCTEH.

H3mepenue 1o obpasily oA pyKOBOACTBOM Ilearora 00béMa KUAKOCTH U TBEPAOrO Tela.
Wzmepenne mo o0pasily Mo PYKOBOJACTBOM II€Aarora TeMIlepaTypbl NPU HOMOIIM >KHUAKOCTHOTO
TEpMOMETpPA U JaTYNKA TEMIIEPATYPBL.

BrinosHeHNe HECTIOKHBIX TBOPYECKMX 3aJ@aHMH C OIOPOH Ha ajropuTM, IPEABAPUTEIHHO
pa3oOpaHHBII € TMEmaroroM MO TOHCKY CIOocoOOB H3MEpPEHHsT HEKOTOPBIX (H3MYECKUX
XapaKTepUCTHK, HAIPUMEP, pa3MEpOB MaJbIX 0OBEKTOB (BOJIOC, IIPOBOJIOKA), YAATEHHBIX 00BEKTOB,
OOJBIHX PACCTOSHHUN, MaJIBIX IPOMEKYTKOB BpeMeHH. OOCyKAeHNE MpeIaraéMbIX CIIoCO00B.

EcrecTrBeHHO-
HAYYHbIN MeTOoJ
no3Hanus (2 4)

Kak ¢msuka u 1pyrue ecTecTBEHHBIC

HAyKd  UW3y4aloT npupoay. Ecmecmegenno-
HayuHull ~ MemoO  NO3HAHUA:  HAOIOeHue,
NOCMAHOBKA HAYYHO20 BONPOCA, GbLOGUIICEHUE

2unomes, IKCNEPUMEHM NO NPOBEpKe 2UNOMmeS3,
obvacHenue Habmooaemozo senenus. Onucanue
Qusuueckux a61eHUll ¢ NOMOUBIO MOOerel.
[Ipenmer 1 MeTOIBI GUUKH.
Hemoncmpayuu
1. OmnpeneneHune NOTpenIHOCTH
JKCICPUMEHTA.

BLI}Z[BI/I)KGHI/IE TUIIOTE3 MOCJIC NPEABAPUTEILHOT'O o6cy>1<):[eH1/1;1 C meagarorom, O6'I)${CH$[IOHH/IX IMPOCThIC
SIBJICHUSI, HAIIpUMep:

— T0YEMY OCTAHABIHMBACTCS JABMXKYIEECS 110 TOPU3OHTAIBHON IIOBEPXHOCTH TEJIO;

— T0YEeMY B XKAPKYIO ITOTO/Ty B CBETJION O/IEX/E NPOXJIa[HEH, 4eM B TEMHOM.

Br160p crioco6oB MpoBepKH TMIIOTE3 U3 MPEATI0KEHHBIX I1€1arOrOM.

HaOmonenne mnpeuIoKeHHBIX I1€1aroroM HCCIEJOBAaHWKH IO IPOBEPKE KaKOH-TMOO THITOTE3bl,
HalpuMep: JAJIBHOCTh NOJIETA INapuKa, MYIIEHHOTO TOPH3OHTAIBHO, TeM Oolblle, 4eM Ooiblie
BBICOTA ITyCKa.

IlocTpoeHne COBMECTHO C TEJaroroM MPOCTEHmIMX Mojened (u3HUecKuX sBICHUH (B BUAEC
PHUCYHKOB WJIHM CXEM), HalpUMep MaJeHHue TpeaMeTa; NPSIMOIMHEIHOEe pacIpoCTpaHEHHE CBETa.

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

00pazoBareNbHBIE PECYPCHI).
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Pasnen 2. IlepBoHayajibHble CBeJJeHUsI 0 CTPOEHUH BelecTBa (5 )

Ctpoenue
BemecTBa (1 4)

CrpoeHne BemiecTBa: aTOMBI M MOJIEKYIBI, UX
pasmepsi. Onvimul, dokasvlgaroujue OUCKPEMmHOe
cmpoeHue geujecmaa.

Jlabopamopnwvie pabomot u onvimui®.

1. Omenka nuameTpa aToMa METOJOM PSIOB (C

UCIIOJIb30BaHUeM (oTorpaduii).

HabGnroneHue u HHTepIpeTanust COBMECTHO C IEaroroM OIBITOB, CBUIETENILCTBYIOIIMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHUH BELIECTBA: OIBITHI C PACTBOPEHUEM Pa3IMYHBIX BEIIECTB B BOJE.

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

OrmpezeneHue nocie NpeaBapUTEIEHOr0 00CYKICHHS C IeIaroroM pa3MepoB MabIX Tl

JABuxkenune

H B3aHMOJEHCTB
He YaCTHIL
BelecTna (2 4)

JBmwxenue yactul BeuiecTBa. CBs3b CKOPOCTH
JBUKEHMSI 4acTHI] ¢ TeMIeparypoidl. bpoyHoBckoe
IBkeHue, 1uddysus. Bzaumoodelicmaue wacmuy
seujecmaa: npumsA CeHue U OMmanKueanue.

Hemoncmpayuu

1. HaGmoneHnue OpOyHOBCKOTO JABUIKEHHSI.

2.Ha6mronenne nuddysun.

3.Habnwoenue  serenuil, 00BACHAIOUWUXCS
APUMSIICEHUEM UIU OMMATKUBAHUEM YACMUY
sewecmaa.

Jlabopamopnuvie padbomovt u onvimul

1. Oyenxa ouamempa amoma memooom psoo8
(c ucnonvzosanuem pomozpaghuii).

2.0nbITBl 1O HAOJIIOACHHIO
pacuIMpeHust Ta30B.

3. OnbIThl 10 OOHAPYKEHHIO JEWUCTBHS CHII
MOJIEKYJISIPHOTO TTPUTSDKEHHUSI.

TCIIJIOBOI'O

Habnronenue u 00bsICHEHUE MTPH TOMOIIY MeAarora OpOyHOBCKOTO IBHXKCHUS U ssBIicHuS quddy3un.
IIpoBeneHne U OOBACHCHHE C OMOPOI HA ANTOPUTM, MPEIBAPHUTEILHO PAa300paHHBIN C MeJaroroM
OTBITOB IO HAOJIIOJICHHIO TEINIOBOTO PACIIUPEHUS Tra30B.

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

ArperarHbie
COCTOSIHUS
BeliecTnBa (2 1)

ArperatHble COCTOSIHHSI BELIECTBA: CMPOECHUE
2a308, Jlcuokocmetl u MmeépovIx
(kpucmaniuueckux) men. Bzaumocesnse mesncdy
CBOUCMBAMU  BEULECME 6 DA3HBIX AZPE2AMHbIX
COCMOSIHUSX U UX — AMOMHO-MOJEKYJISAPHbIM
cmpoeHueM. Ocobennocmu azpe2ammvix
COCTOSIHULL BOOWL.

Jemoncmpayuu

1. Habmonenue nuddysum.

Onucanue oA PYKOBOJACTBOM Iiefarora (C HCIOJNB30BAaHMEM IIPOCTBIX MOJEJeH) OCHOBHBIX
pa3Iu4uii B CTPOEHUM Ia30B, )KUJIKOCTEN U TBEPABIX TEIL.

HauanpHple mnpeacTaBieHHS O MaJoll CXKHMAeMOCTH JKMIKOCTEH M TBEPABIX Tei, OOJBIION
C)KMMaeMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM YpPOBHE I10Jl KOHTPOJIEM IleJlarora 0 coxpaHeHuH (OopMbl TBEPABIX TEN U
TEKY4YECTH XKUJKOCTH.

HaOmonenue 3a omsITaMu, T0Ka3bIBAIONIMMH, YTO B TBEPIOM COCTOSHUH BOJBI YACTHIIBI HAXOJSTCS
B CpEe/IHEM JIaIbIIIe IPYT OT Apyra (IJIOTHOCTh MEHBIIE), YEM B KHKOM.

VYcraHoBiIeHHME € ONOPOM Ha JAWJAKTHUYECKUM MaTepuanl IpPOCThIX B3aUMOCBS3EH MEXIY
0COOEHHOCTSIMHM arperaTHBIX COCTOSHWH BOJBI M CYIIECTBOBaHHEM BOIHBIX OpraHm3MoB (MC —
6uonorus, reorpadus).

8 3[[6(3]: " fajie€ MpruBOAUTCS paCIHI/IpeHHHﬁ NEepeUCHb na60paT0pr,1X pa60T U OIIBITOB, U3 KOTOPOT'O YUUTEJIb ACIACT BI)I60p 10 CBOEMY YCMOTPEHUIO U C y‘{éTOM CITMCKAa SKCTICPUMEHTAJIbHBIX SaﬂaHHﬁ,

npearaeMsix B pamkax OI'D mo ¢msuke.
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Pa3nen 3. /IBu:keHue u B3aumojeiictsue tea (21 u)

Mexanudeckoe
aBukeHue (3 4)

MexaHnueckoe JBIKeHHE. PaBHOMepHOe W
HepaBHOMepHOe nBIkeHHe. Ckopoctb. Cpeduas

CKOpOCb  NpU  HEPABHOMEPHOM  OBUINCEHUU.

Pacuér myTH 1 BpeMeHH ABIDKEHHUS.
JHemoncmpavuu

1. HaGmroieHne  MEXaHUYECKOTO  JIBFDKSHUS
Tena.

2. 3MepeHre  CKOPOCTH  MPSIMOJIMHEHHOTO
JIBUOKCHUSL.

Jlabopamopnwie padomot u onvimul

1. OnpeneneHre  CKOPOCTH  PaBHOMEPHOTO

JIBIDKEHUS (IIapUKa B KUIKOCTH, MOJEITH
3JIEKTPHUYECKOT0 aBTOMOOMIIS U T. I1.).

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

HccnenoBanue paBHOMEPHOI'O JBUKEHUS U ONpENEeHUe ero MPU3HAKOB MOCTe MPeaBapUTEIbHOTO
00CYXIEHHSI C TIeIarOTOM.

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

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HA alrOPUTM, NPEABAPUTENBHO
pa300paHHBIIl COBMECTHO C IIEJaroroM Ha ONpEAEICHHE IMyTH, CKOPOCTH M BPEMEHN PaBHOMEPHOTO
JBYDKCHUSL.

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

HNuepuus, macca,
IUIOTHOCTD (4 1)

SIBnenue HWHEPILIHH. 3akou uHepyuu.
Bszaumooeiicmeue men kax npuuuna usmeHeHus
ckopocmu  Osudicenus men. Macca kax mepa
unepmuocmu mena. IInotHOCTH BemecTBa. Céa3b
NJIOMHOCIU C KOJIUYECHE0M MOJEKVI 8 eOUuHuye
006véma sewecmaa.

Hemoncmpayuu

1. HabGmoieHue sIBJICHUSI HHEPITUH.

2. HaOnroieHue W3MEHEHHsT CKOPOCTH IPH

B3aMMOJICHCTBUHU TEJL.
3. CpaBHeHHE MacCC 110 B3aMMO/ICHCTBHIO TEIL.

OOBsiCHCHHE TIPH TIOMOIIM TEXHOJOTHYSCKOW KapThl M TeJarora W IPOTHO3HPOBAaHUC SIBICHHA,
00yCJIOBJICHHBIX MHEPIHEH, HApUMEp: YTO IPOUCXOAUT IPU TOPMOKECHHH WIH PE3KOM MaHEBpE
ABTOMOOWIIS, TOYEMY HEBO3MOXKHO MTHOBEHHO MPEKPATUTH IBIKCHUE HA BEJIOCHUIIEE FITH CAMOKATe
UT. I

HabmroneHne u 0a30BBIA aHAM3 OMBITOB TIOA PYKOBOJICTBOM II€[arora, JEMOHCTPHPYIOIIUX
U3MEHEHUE CKOPOCTH JIBMXKEHUS TeJla B pe3yJibTare JeHCTBUS Ha HETO APYTHUX TeJl.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPOW Ha ajJrOpUTM, MpEeABAPHUTEIHHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha ONpe/elieHHe MaccChl Tela, ero 00bEMa U INIOTHOCTH.
HaGmronenve w 0a30BBI aHANHW3 OMBITOB MOJ PYKOBOJCTBOM TMEAArora, JIeMOHCTPHUPYIOMINX
3aBUCHMOCTb U3MEHEHHUsI CKOPOCTHU TeJla OT €ro MaccChl PU B3auMoiecTBUU Tel. M3mepenne macchl
Tena pa3IuuHbIMH CIIOCOOaMHU.

OnpeneneHye COBMECTHO € IEAAroroM IUIOTHOCTH Tella B PE3y/lbTaTe MU3MEPEHMsI €ro Macchl U
00BEMa.
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Cuaa. Buael cna
(14 )

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

ﬂemoncmpauuuz
1. CnoxeHue cujl, HampaBlIeHHBIX II0 OJHOMN
MIPSIMOM.

Jlabopamopnwvie padomot u onvimol.

1. Onpenenenue NIOTHOCTH TBEPJIOTO TeNa.

2. OnbITHl, JEMOHCTPUPYIOLIME 3aBHCUMOCTH
pactsokeHus  (medopMariiv) TPYKHHBI  OT
TIPUJIOKCHHON CHITBL.

3. OnBITHI, JEMOHCTPUPYIOUINE 3aBHCHUMOCTD
CHIIBI TPCHHS CKOJBXCHHUS OT Beca Tena U
Xapakrepa COIIPHKACAIOIINXCS
MIOBEPXHOCTEH.

N3ydenne cOBMECTHO € MEJAroroM B3aMMOAEHCTBUSA KaK NMPUUUHBI U3MEHEHUS CKOPOCTH Te€Na WU
ero nedopmaruu.

OrnucaHye Ha HAa4aJIbHOM YPOBHE peajibHBIX CUTyaluil B3aMMOAEHCTBUS TENl C MOMOUIBIO MOJeeH, B
KOTOPBIX BBOJUTCS NMOHATHE U N300pakeHHE CUJIBL.

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

AHanu3 ¢ onopou Ha AMJAKTUYECKUI MaTepuai o] KOHTPOJIEM Iearora NpakTHUYEeCKUX CUTYALUH,
B KOTOPBIX HPOSABIAETCA ACHCTBUE CHIIBI YIPYToCTH (YHPYroCTh Msda, KPOCCOBOK, BETOK JAEpeBa
U 71p.).

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

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

Wsmepenune Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ATOrO CHOCO0a U3MEPEHUs IMOCie
MIOBTOPEHUS C IIEIarOTOM.

HabnroneHue siBIeHUsI HEBECOMOCTH.

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

ba3oBeli aHAM3 ¢ ONOPOM Ha AWAAKTUYECKHN MaTepHall MOoJ KOHTPOJIEM MEeAarora NpakTHYECKHX
CUTyallii, B KOTOPBIX NPOSABIAETCS JEHCTBHE CHJIBI TPEHMS, HCIHONB3YIOTCS CIIOCOOBI &
YMEHBIIICHUS WM YyBeIWYeHHUs (KaTaHME Ha JIbDKaX, KOHbKAaX, TOPMOXEHHE aBTOMOOWII,
UCTIOJIB30BaHME MOIINITHUKOB, TJIaBaHUE BOIHBIX KHUBOTHBIX U Ap.) (MC — Ounosmorus).

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEWCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MENaroroM C HCIOJIb30BaHUEeM (OpMyJ Ajsi pacdéra CHIIbI TSHKECTH,
CHJIBI YTIPYTOCTH, CHJIBI TPEHHUSL.

Paznen 4. JlaBie

HHe TBEPABIX TeJl, AKUAKOCTeH 1 ra3os (21 u)

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

Hasnenue. Cnocodvl ymenvuieHusA u yseautenus
oasrenus. Jlagrenue 2asa. 3agucumocms
0aegrenuss 2aza om o0vbEMA, MeMnepamypbl.
Iepeoaua oasnenus meépovimu menamu,
arcuokocmsamu u eazamu. 3axon Iackans.
IHesmamuueckie Mauiutbl.

,Zlemoncmpatmu2

1. 3aBucumocTh JIaBJICHUS rasa oT

TEMIIEPaTyphl.

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

OO0ocHOBaHME C OMOPOM HA TEXHOJOTUYECKYIO KapTy IPH ITOMOIIH Iearora croco00B yMEHbIICHUS
U yBEJIMYCHMS JaBICHUS.

W3ydenune o pyKOBOJCTBOM II€[arora 3aBUCHMOCTH JIABJICHHS Ta3a 0T 00bEMa M TEMIIEpaTyphl.
W3yyeHne mox pyKOBOJACTBOM IIefarora OCOOCHHOCTEW Ilepeiadyd AaBIEHUsT TBEPIABIMH TEJIaMH,
XKHUIKOCTAMHU U Tazamu. OOOCHOBaHHME PE3YJIbTATOB ONBITOB OCOOCHHOCTSMH CTPOCHUS BEIECTBA B
TBEPAOM, JKUJIKOM U ra3000pa3HOM COCTOSHHSX NPETI0KEHHBIMU (GOpMYITHPOBKaMH.

Habmonenue 3a 3KCepUMEHTANBHBIM JOKa3aTeIbCTBOM 3aKoHa [ackans.
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2. Hepe,uaqa JAaBJICHHUA ) KUJKOCTBIO U I'a30M.

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

JaByenue
Kuakoctu (5 v)

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

ﬂemoncmpauuuz

1. Coobmraromuecst COCyabI.
2. l'mppaBiugeckwii mpecc.

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

HaOmonenue n HavyanbHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKoHa [lackais.
W3y4yeHne cOBMECTHO C IEJaroroM COOOIIAOIINXCS COCY/IOB.

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

Habmonenue 3a 00bsICHEHHEM NIPHUHIIMIIA JEHCTBHS THAPABIMYECKOTO Mpecca.

AHanu3 M OOBSCHEHHWE C ONOpOH Ha IMIAKTUYECKMH Marepuan oA KOHTPOJIEM Iejarora
NIPaKTUYECKUX CUTyalUil, JEMOHCTPUPYIOLIUX NIPOSIBICHUE JaBJICHUS KUIKOCTU U 3akoHa [lackais,
HaIpuMep MPOLECCOB B OpraHU3Me Ipu Iiy6okoBogHOM HeIpstHUN (MC — Ounosorus).

AtMocgepHoe
najienue (6 4)

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

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

,Zlemortcmpauuu2

1. [IposiBnenne neicTBrsA aTMOCHEPHOTO

JIaBJICHUSL.

HaGmonenue 3a skcniepuMeHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBICHUSL.

AHanu3 ¥ 00BsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CBA3aHHBIX C ACHCTBUEM aTMOC(HEPHOTo JaBJICHUS.

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

ba3zoBoe mMOHMMaHWE NPUYUH HM3MEHCHHS IUIOTHOCTH aTMoc(epbl ¢ BBICOTOM ¥ 3aBHCHMOCTH
aTMOC(EPHOTO AaBJICHUS OT BBICOTHI.

Pemenne THUIMOBBIX PacyETHHIX 3a1ad B 1—2 JeHCTBHSA ¢ ONOpPOH Ha ajaropuTM, HpeaBapHUTEIEHO
Ppa3o0paHHBIl COBMECTHO C IIEAaroroM Ha pacyéT aTMOC(HEPHOTO JTaBICHHUS.

H3ydenue nox pyKoBOJICTBOM IeJlarora ycTpolicTBa GapoMeTpa-aHepounsa.
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JeiicTBue
JKHIKOCTH U rasa
HA NOTPY:KEHHOE
B HUX TeJio (7 4)

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

cuna. 3axon  Apxumeoa. Ilnasanue  men.

Bosoyxonnasanue.

ﬂemoncmpauuuz

1. 3aBHCHUMOCTh  BBITAJKUBAIOUIEH CHJIBI OT
00béMa  MOrpyXKEHHOW dYacTH Tela U
TUTOTHOCTH JKUAKOCTH.

2. PaBeHCTBO BBITAIKMBAIOLIEH CHJIBI BECy

BBITECHEHHOMH XKHUIKOCTH.

3. YcnoBue miaBaHMS TeN: IUIABAaHHWE WIH
MOTPY’)KEHHE Tel B  3aBUCUMOCTH  OT
COOTHOIIIEHUS MIIIOTHOCTEN TeNa U XKUJIKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. UccnenoBanue 3aBHCHMOCTH Beca Tena B
BOJIE OT 00BEMa MOTPYKEHHOH B KHIKOCTb
4acTH Tela.

2. OmpeneneHyde  BBITAIKUBAIOIIEH  CHJIBI,
JICHCTBYIOIIE Ha TeNo, IOrpyxkEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBHCHMMOCTH BBITAIKHBAIOIEH
CUJIBI, JEUCTBYIOIIEH Ha TEJO B KUAKOCTH,
OT MAacCBhI Telna.

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

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

HaGmoneHre 3a SKCIIEpUMEHTAITLHBIM OOHAPYKEHHEM JEUCTBUS KUIKOCTH W ra3a Ha TOTPYyXKEHHOE
B HHUX TEJIO.

OmnpeneneHre ¢ OMOpPOH Ha TEXHOJOTHYECKYIO KapTy BBITAIKWBAIOMICH CHIIBI, JEHCTBYIOIIEH Ha
TEJ0, NOTPYXKEHHOE B XKUIKOCTb.

Habmronenne 3a mpoBeneHNEM U 00CYKICHHE COBMECTHO C TIEIaroroM OITBITOB, IEMOHCTPHUPYIOIINX
3aBHCHUMOCTH BBITAIKHBAIONICH CHIIBI, IEHCTBYIOMICH HA TEJO B XUIKOCTH, OT 00BEMA MOTPyKEHHOU
B ’KUJKOCTb YacTH TeJa U OT MJIOTHOCTHU KUIAKOCTH.

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

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

Paznen 5.

Padora u MmomHoCTh. JHeprus (12 u)

Pabora
M MOIIHOCThH

Bw

Mexanunueckas padora. MomHoOCTb

HaOmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpPENICNICHHEM MEXaHWYeCKOW paboThl CHIIBI TSKECTH IPH
NaJicHUM Tela MU CWIbl TPEHUs IPU DPABHOMEPHOM I[IE€PEMEIEHUM Tejla [0 TOPU30HTAIbHOU
NIOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOITHOCTH, Pa3BUBAEMON IIPH MOABEME IO JIECTHHIIE.
Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa300paHHBI COBMECTHO € MIEIaroroM Ha pacdyéT MEXaHNIEeCKOil paboThl ¥ MOIITHOCTH.
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IIpocreie
MeXaHu3MBblI (5 1)

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

JHemoncmpayuu

1. IlpuMepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomot u onvimul

1.0mpenenenrie paboOTBl CHUIIBI TPEHUS MpHU
PaBHOMEPHOM JBIDKEHUH Tena o
TOPU30HTAILHOU IOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHS pblyara.

3. U3mepenne KIIJI HaKkIOHHON IUIOCKOCTH

(3MeKTpOHHAS TEMOHCTPAIIHS).

HauvanbpHoe MOHMMAaHKE BBIMIPHIIIA B CHJIE MPOCTHIX MEXaHU3MOB Ha NPHUMEpE phlyara, MoABHKHOTO
1 HENOJABWKHOTO OJIOKOB, HAKJIOHHOW TJIOCKOCTH.

HccnenoBanue cCOBMECTHO € EAATOTOM YCJIOBUS PaBHOBECHS phlyara.

OOHapy)XeHHE IOJl PYKOBOJACTBOM IIearora C OIOPOHl Ha IWAAKTUYECKUH MaTepHan CBOWCTB
MPOCTHIX MEXAaHWU3MOB B PA3NMYHBIX MHCTPYMEHTAX W MPUCIOCOOICHHUSIX, MCIIONB3YEMBIX B OBITY
1 TEXHHKE, a TAKXKe B XKUBBIX oprannzMax (MC — Ouomorus).

Habmrogenne 3a SKCIEPUMEHTATBHBIM JIOKa3aTEILCTBOM PABEHCTBA pPAa0OT MpPH TNPUMEHEHHH
MPOCTBIX MEXAHNU3MOB.

Omnpenenenue nox pykosoacTsoM nenarora KII/l HakIOHHOM IIIOCKOCTH.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa3o0paHHBIIl COBMECTHO C IEAAaroroM Ha INPUMEHEHHWE NpaBHia PAaBHOBECHS pbldara M Ha pacuér
KIIA.

Mexanuueckas
neprus (4 4)

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

JlaGopaTopHbie paGoThI M ONBITHI.

HaGmronenne 3a sKCleprUMEHTaIbHBIM ONPEEICHHEM U3MEHEHUs KMHETUYECKOW U MOTEHIINATbHOM
SHEPI'uM TeJla MPU €ro CKaTbIBaHUU 110 HAKJIOHHOM MJIOCKOCTH.

@opMyIUpPOBaHUE COBMECTHO C IEJAroroM Ha OCHOBE HCCJIENOBAHUS 3aKOHA COXPaHEHUS
MEXaHUYECKOH HEPTUU.

[IpencraBnenue npu NOMOILM NEAATOra IpaHUL] IPUMEHUMOCTH 3aKOHA COXPAHEHUS YHEPTUHU.

1. Uzy4enue 3aKOHa coxpaHeHus | PemieHue TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONMOPOH Ha alrOpUTM, NMpEABAPUTENHHO
MEXaHHYECKOH OHEPrun (3HCKTpOHHa$I paSO6paHHBII7[ COBMECTHO C I€AaroromM ¢ MCHoOJIb30BaHUEM 3aKOHA COXPAHCHUS DHEPIrUU.
JIEMOHCTpAITHS).
Pe3epBHoe Bpems (3 u)
No HaumeHoBaHue pa3fenoB U TEM IPOrpaMMbl KonuuectBo wacos DnekTpoHHbIe (1IdpPOoBBIE) 00pa3oBaTEILHBIC
n/n pecypcsl
Bcero| KontponbsHbie IIpakTnueckue
paboTsI paboTe
Paznen 1. ®usuka u e€ posib B MO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 |®wusuka - HayKa 0 IpUPOJE 2 bubmmoreka [IOK
https://m.edsoo.ru/7f416194
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HaumenoBanue Pas3aciioB U TCM IMMPOrpaMMbIl

KonunuectBo yacos

OnekTpoHHbIe (IU(pOBBIE) 00pa3oBaTEIbLHBIC

n/n pecypcsl
Bcero KOHTpOJ'H)HI:Ie HpaKTI/I‘leCKI/Ie
paboThI paboThl

1.2 |®usnueckue BeITUYHHBI 2 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194

1.3 |EcTecTBeHHOHAYYHBII METO]| IIO3HAHUS 2 1 bubmmoreka [IOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 6

Pa3znea 2. [lepBoHayaibHble CBEeHUS 0 CTPOEHUHU BellleCTBA

2.1 |CtpoeHue BelecTBa 1 bubnmnoreka [HOK
https://m.edsoo.ru/7f416194

2.2 | JIBvkeHHE U B3aWMOJICHCTBUE YaCTHUI] BEIIECTBA 2 1 bubnuorexa [HOK
https://m.edsoo.ru/7f416194

2.3 | ArperatHble COCTOSIHHS BEICCTBA 2 bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 5

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel

3.1 |MexaHnnueckoe JBHKEHUE 3 bubmmoteka [IOK
https://m.edsoo.ru/7f416194

3.2 |Wuepuus, Macca, TUIOTHOCTh 4 1 bubmmoteka [IOK
https://m.edsoo.ru/7f416194

3.3 |Cwa. Bugs! cun 14 1 2 bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

4.1 | NaBnenue. [lepenada naBieHus TBEPABIMU TEIIaMH, 3 but6mmoreka [IOK

KUIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
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n/m

HaumenoBanue Pas3aciioB U TCM IMMPOrpaMMbIl

KonunuectBo yacos

OnekTpoHHbIe (IU(pOBBIE) 00pa3oBaTEIbLHBIC

pecypcebl
Bcero KOHTpOJ'II)HI:Ie HpaKTI/I‘leCKI/Ie
paboThI paboThl

4.2 |]laBlieHHE KUIKOCTU 5 bubmuorexa [{OK
https://m.edsoo0.ru/7f416194

4.3 | AtmocdepHoe naBiIeHUE 6 bubmmorexa LIOK
https://m.edsoo.ru/7f416194

4.4 | JleiicTBHE XHUJIKOCTH U Ta3a HA OTPYXKEHHOE B HUX TEJIO 7 1 3 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 21

Pa3nes 5. PaGora n MoIHOCTD. JHEprus

5.1 |[PaGora 1 MOIIHOCTh 3 1 bubnnoreka IIOK
https://m.edsoo.ru/7f416194

5.2 |IIpocThie MEXaHU3MBI 5 1 bubnnoreka HOK
https://m.edsoo.ru/7f416194

5.3 |MexaHuveckas SHEPTUs 4 1 1 bubnuoreka [JOK
https://m.edsoo0.ru/7f416194

Hroro no pazneny 12

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
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8 KJIACC (68 4)

Temarnueckmii
0JI0K, TEMBI

OcHoOBHOe coaepKaHHe

OcHoBHBbIE BU/IbI 1€SIT€IbHOCTH YUAIIUXCS
(Ha ypoBHe y4eOHBIX J1elicTBHUIl)

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

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

Monenu TBEPIOTO, KHUIKOTO W ra3000pa3HOro
COCTOSIHUM  BewectBa. Kpucmannuueckue u
amopguvie mena. ObvicHeHUe CBOUCME 2d308,
ocuoKocmell U meépobiX Mmel HA  OCHO8e
NON0JICEH UL MONEKYAAPHO-KUHEMUUECKOU
meopuu. CMadMBaHWUE U KANULIAPHbIE AGNEHUS.
Tennogoe pacuiupenue u cocamue.

,Zlemoucmpauuu2

1. HaGmoneHre OpOyHOBCKOT'O IBUYKEHHSI.

2. Habmonenue nuddy3um.

3. Habmonenue  siBineHui

KaIlWUISIPHBIX SIBICHUH.

4. HaOnroieHue TeIyIoBOrO paclIupeHus Tell.

5. I3MeHeHne nMaBieHHs Ta3a Npu M3MEHECHUH

00bEMa 1 HarpeBaHUU WIIH OXJIAKICHHUH.

Jlabopamopnuvie padbomot u onvimol.

1. OnpITBl IO OOHApPYKCHMIO ACHCTBHUS CHII

CMadYrBaHUA u

MOJICKYJISIPHOTO TIPUTSKCHUS (wmm
ANIEKTPOHHAS IEMOHCTPAITHS).

2. OmpIThl  TIO  BBIPAI[MBAHUIO  KPHCTAJUIOB
[IOBapEHHOM CONM UM caxapa.

3. OmpiTBl 1O HAOJIOACHUIO  TEIIOBOTO

paciupeHusi ra3oB, JKUJKOCTEH M TBEPABIX

Tell.

4. OmpenerieHue TaBJICHUS BO3OyXa B OaJlloHE
ITIPHIIA.

5. OmBITE, JAEMOHCTPHUPYIOIIHE 3aBHCUMOCTH
JABIICHUS BO3AyXa OT ero o0béMa U
HArpeBaHUS WU OXJIKIICHUS.

6. Ilposepxa 2unomeswi JUHEUHOU
3asucumocmu OUHbl CMOAOUKA HCUOKOCTIU 8
mepmomempuyeckol mpyoxe om
memnepamypul.

HaOmonenne u MHTEPIPETAI COBMECTHO C IIEJAroroM ONBITOB, CBHICTEIBCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JINYHBIX BELECTB B BOJE.

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

[IpexcraBnenne npy MOMOIM Ielarora OPOYHOBCKOTO JBHIKEHUS, sIBIECHUS AUGOY3UU U pa3IHIui
MEXly HUIMH Ha OCHOBE TOJIOKEHUH MOJIEKYIIPHO-KMHETUIECKON TEOPHU CTPOEHUSI BELIECTBA.
OOBsicHEeHNE TIPY TIOMOIIM Tearora ¢ OMopoil Ha TUIAKTUIECKU MaTepral OCHOBHBIX Pa3IHIHi B
CTPOCHUHU Ta30B, JKUAKOCTEH M TBEPABIX TEI C MCIOJB30BAaHUEM IIOJIOKEHUH MOJIEKYISpPHO-
KHHETHYECKON TEOPHUU CTPOEHHS BEIIECTBA.

IIpoBeneHue nox pykoBOACTBOM IIE€Arora ONBITOB MO BEIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHON COIH
WM caxapa.

IIpoBeneHue COBMECTHO C MEAAroroM u 0OBSICHEHHE U3 MPEIOKEHHOTO IIepedHs BHIBOJIOB OIBITOB,
JEMOHCTPHUPYIOIIMX KAaWIIIPHbIC SABJICHMS U SIBIICHUE CMAYUBAHU.

OObsicHeHHE C OMOpPOH Ha TEXHOJIOTHYECKYIO KapTy II0J pYKOBOJACTBOM IeJarora poJiH
KaIWUIIPHBIX SBJICHUH JJI TIOCTYIUICHHUS BOABI B opranu3M pacteHuit (MC — Ouosnorus).
HaOmtoieHue onpITOB 10 HAOJIOASHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEl.
OObsicHEHHE C ONOpPOH Ha TEXHOJOTHYECKYI0 KapTy II0J] PYKOBOJCTBOM IeJarora COXpaHEHUs
00bEMa TBEPABIX TEJ, TEKYyYECTH JKHIKOCTH (B TOM 4HCIIC, PA3HUIBI B TEKYYECTH MAJISI pa3sHbIX
XKHUJKOCTEH), NaBICHHSA Ta3a.

Habmonenue 3a mpoBeieHUEM OIIBITOB, AEMOHCTPUPYIONINX 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro
00béMa W HarpeBaHUsl WM OXJAXACHWSA, W UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYISIPHOTO
Y4EHHUsI.

AHanmu3 NpHu HIOMOIIH Tearora ¢ ONOpod Ha AMAAKTHYECKHH MaTepuan MPaKTHYECKUX CHUTYaIlui,
CBSA3aHHBIX CO CBOMCTBAMU I'a30B, XKHUIKOCTEN U TBEPABIX TEIL.
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TenaoBbie
npoueccs! (21 4)

Temnepatrypa. Cease  memnepamypel  co
CKOPOCMbIO MENN08020 OBUNCEHUSL HACTHUY.

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

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

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

OHeprust  TOIUIMBA.  YIENWbHAas  TEIIIoTa
CrOpaHus.

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

okpyacaroueti cpedwt (MC).
3akon coxpamenusi u npespawenus snepeul 8
mennoswix npoyeccax (MC).
Zlemomcmpauuu2
1. IlpaBuia U3MEPECHUS TEMITEPATYPHI.
2. Bugsl Temionepeaayu.
3. OxmaxJeHue Mpy COBEPILEHNU PabOThI.
4

. Harpeanne mpm coBepumieHun paboThl
BHELTHUMH CHJIaMU.
5. CpaBHeHHE  TETUIOEMKOCTEH  pa3IMUHBIX

BCIIIECTB.

. Habmonenne xuneHus.

7. HabmomeHne TIOCTOSTHCTBA — TEMIIEpaTyphl
NIPY TUTABJICHUH.

8. Moy TENIOBLIX JBUATATENEN.

Jlabopamopnvie padomot u onvimeol.

1. Ilpogepka eunomeswi JUHENHOU
3A8UCUMOCIU OTUHBL CIOJIOUKA HCUOKOCTNU 8
mepmMoMempuieckoll mpybke om

[o2]

OOocHOBaHHME N0 MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOroM NpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHeHHE Pa3IMYHbBIX CIOCOOOB U3MEPEHUS U LKAl TEMIIEPATYPHI.

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

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

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

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

Omnpenenenue 1o TadyuIe YAEIbHON TEINIOEMKOCTH BEIIECTBA.

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

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

HaOmonenue siBineHu HcapeHnst 1 KOHACHCALUH.

Habmonenue 3a rccieioBaHueM Ipoliecca NCTIapEHHUs Pa3THIHBIX KHIKOCTEH.

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

Habnronenne u o0bACHEHHE Tpoliecca KUIIEHHS, B TOM YHCJIEe 3aBUCHMOCTH TeMIIEPaTyphl KUIICHUS
OT JaBJICHHUS.

Omnpenenenye 1o TabIuIe OTHOCUTEIHFHOM BIaXXHOCTH BO3-TyXa.

Habmronenue nporiecca IaBiIeHns KPUCTAIUIMYECKOTO BEIIECTBA, HAPUMeED, JIbJA.

CpaBHeHI/Ie 1o IJIaHy IpyA [OOMOIIM Mmeaarora IpPONECCCOB IJIABJCHUA KPUCTANIMYCCKUX TCII
U pa3MATYeHHs IPU HarpeBaHUH aMOP(HBIX Tell.

Omnpenenenue 1o TabJUIle YASTHHON TEIUIOTHI IUIABJICHUS JIbAA.

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

Pemenne TMNOBBIX pacué€THBIX 3afad B 1—2 AEHCTBHs C ONOPOW HAa AITOPHUTM, MPEIBAPUTEIBHO
pa3o0paHHBIII COBMECTHO C II€aroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJHMYECTBA TEIUIOTHl B
mponeccax TeIjionepeaadn mpu miIaBJICHUU U KPUCTAIIIIU3allUuNU, UCTTAPEHUN U KOHJACHCAIIUU.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
TIPUMEHCHUA SIBIICHUM TIJIABICHHS U KpUcCTajlyin3daliu, HAIPpUMEP, MOJIYUYEHHUE CBEPXYUCTHIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

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

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

3. UccrnenoBanre sBICHUS TEIUIOOOMEHA MPU

CMCIIIUBAHUU XOJIOTHOW U TOPSUCH BOIBI.

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

. Mccnenosanue nporiecca UcrapeHus.

6. OmpeneneHre OTHOCHUTEIHHOH BIAKHOCTH

BO3.yXa.

7. Onpedenenue yoenoHoU Meniomol NAAGIEHUS.

a60a.

]

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

Paznen 7. DiiekTpryeckne ¥ MArHUTHBIE ABJIeHusA (37 1)

DleKTpUYecKue
3apsiabl.
3apsikeHHbIE
Teja M uX
B3auMMOoOJeHCTBHE
(7 4)

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

DnexkTpuueckoe  TmoJe. Hanpsowcénnocmo
anexmpuyeckozo noas. Ilpunyun cynepnozuyuu

INeKMpuYeckux  noneu  (Ha  KA4ecmeeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnuwlii 2NIeKMpUYecKuii 3aps0.

Cmpoenue amoma. TIpOBOTHUKU M TUIICKTPUKH.
3aKOH COXpaHEHHUS JEKTPUIECKOTO 3apsaaa.
Zlemomcmpauuu2
1. DnexTpu3anys Tel.
2. JIea pona dJEKTPUYECKUX 3apslioB U
BBaHMOHeﬁCTBHe 3apsHKEHHBIX TEJI.
3. YCTpoiicTBO 1 IeHCTBHE AIIEKTPOCKOTIA.
4. DIIeKTPOCTaTUYECKAS HHYKIIHS.
5. 3aK0H COXpaHEHHUS IJTEKTPUIECKUX 3apsi/I0B.
Jlabopamopnuvie padbomovt u onvimul.
1. OnpITH 110 HAOMIONEHUIO BJIEKTPH3ALMH TeJl
WHIYKIEH U IPH COMPUKOCHOBCHUU.

HaOmonenue 3a mpoBeieHHEM OTIBITOB MO 3JEKTPU3AIMH TEJI IPH CONPHUKOCHOBEHUH U HHAYKIIHEH.
HaGmonenue u o0bSCHEHUE C OMOPON HAa AMIAKTUYECKHH MaTeprai B3aUMOJCHCTBUS OJHOMMEHHO
U PAa3HOUMEHHO 3apsSKEHHBIX Tell.

OObsicCHeHHE MTPY TIOMOILY Te/Iarora MpUHIKNA AeHCTBUS 3JIEKTPOCKOTIA.

OObsicHEeHHE COBMECTHO C II€JIaroroM SIBJICHWH O3JIEKTpH3alld IIPU CONPUKOCHOBEHHH TeJl W
UHAYKLIHEH C UCNOIb30BAaHUEM 3HAHUM O HOCUTEISAX 3JIEKTPUUECKUX 3apsi/iOB B BELIECTBE.
PacriosHaBanne u OOBSCHEHHE 10 CXEME COBMECTHO C TMEJaroroM SBJICHHH JJICKTPU3ALUH
B MOBCEJHEBHOM KHU3HH.

Habmonenne u oObsicHEHHE € ONMOPOH HAa TEXHOJIOTHYECKYIO KapTy ONBITOB, WIUIIOCTPHPYIOIINX
3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsija.

HaGmoienne onpITOB 10 MO/ICIIMPOBAHHIO CHIIOBBIX JIMHUH 3JIEKTPHUECKOTO TOJIS.

HccrnenoBanne moa pykoBOACTBOM Iejarora JEMCTBUSI AJEKTPUUYECKOrO IOJII HA NPOBOAHUKU U
JUDJIEKTPUKU
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IocTosiHHBIN
3JIeKTpUYecKuii
ToK (17 4)

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

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

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

,Zlemoucmpauuu2

1. ITpOBOTHUKY U TUINEKTPUKH.

2. MonenupoBaHue CHJIOBBIX JIMHUN

3JEKTPUUECKOTO MOJI.

. UcTOYHUKH IOCTOSIHHOTO TOKA.

. JleHicTBUS 3NEKTPUUECKOTO TOKa.

. DJIEKTpUYECKUI TOK B KHUIKOCTH.

. T'a30BBIi1 pazpsa.

. IamMepeHne cHitpl TOKa aMIIepMETPOM.

. I3MepeHne 3IIEKTPUYECKOTO  HAMPSHKCHUS

BOJIbTMETPOM.

9. PeocTar 1 MarasuH CONpOTHBIICHHH.

Jlabopamopnvie padbomot u onvimol.

1. UccnenoBanue AEWCTBUS DIEKTPUIECKOTO
I0JIS1 Ha TIPOBOIHUKH U TUDJICKTPUKH.

2. COopxka u mpoBepka pabOTHI AIEKTPUIECKOH

LETH TOCTOSTHHOTO TOKA.

W3mepeHne u peryInpoBaHUe CHIIBI TOKA.

4. UsmepeHune u perynupoBaHue
HaTIPSHKCHUSL.

5. Hccnedosanue 3agucumocmu Cuivl MoKa,
uoywezo yepes pesucmop, om
CONpOMuUBIeHUs Pe3UCMOPA U HANPANHCEHUS.

6. Onwimvl, demoncmpupylowjue 3a8UCUMOCHIb
NEKMPUUECKO20 conpomuenerus
npoBOOHUKA Om e20 ONUHbl, NIoWAoU

O~NO Ol W

w

Habmrogenne pa3iwyHBIX BHIOB IEHCTBUS DIICKTPUYECKOTO TOKA M OOHApyKEHHE COBMECTHO C
ME€JaroroM 3TUX BUJOB IEUCTBUS B TOBCEIHEBHON KU3HMU.

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

HaGmonenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
IIpoBeneHne u OOBSICHEHHE MPH MOMOIIU YYUTENS OIBITOB, JICMOHCTPHUPYIOUIMX 3aBUCHMOCTh
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAM IONEPEYHOrO0 CEYEHUs U
Marepuana.

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

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

ba3zoBsle npecTaBIeHUs O paBUiIax AJIs CUIIBI TOKA IIPY NapAJLICIIbBHOM COEJUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEfarora O CHUTYyalusX IIOCIEeIOBATENbHOTO U MapajieIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIIHUX AJIEKTPUUECKUX CETAX.

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

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

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

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

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

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C ONMOPON Ha alrOPUTM, NMpEABAPUTENHHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONb30BaHueM 3aKkoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS dIIEKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

NONePeuH020 ceveHus: U Mamepuad.
Ilposepra npasuna crodxicerus: HanpsANCeHUll
npu nocied08amenbHOM COCOUHEHUU O8YX
Pe3UCMOpO8.

Ilposepra npasuna oOas cunvl Moka npu
napanienbHOM COeOUHEHU PE3UCOPO8.
Onpeneneare  pabOTBI  AIEKTPHUECKOTO
TOKa, HIYIIET0 Yepe3 Pe3ucTop.
OmnpeeneHue MOIHOCTH 3JEKTPUIECKOTO
TOKa, BBIICIISIEMO# Ha Pe3UCTOpE.
HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKa,
HAYILIETO Yepe3 JaMIOoYKy, OT HApsDKEHHS
Ha HEil.

Onpeoenenue KII/[ nacpesamens.
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MarsnurHsie
siBJieHus (6 1)

IlocrosiHHbIE MarHuThl. B3anmoneicTeue
MIOCTOSIHHBIX MarHUTOB. MacHummoe noiue.
Maenumnoe none 3emau u e2o 3naverue 0is
orcusnu Ha 3emne. Onvim Opcmeoa. Maznummoe
noie anekmpuyeckoz2o moxa. Ilpumenenue
NEKMpoMAcHUMO8 8 mexuuxe. /leticmeaue
MASHUMHO20 N0/ HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb NOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosucamernet 6
MeXHUYecKUx yCmpoucmseax u Ha mpancnopme.
ﬂemoncmpauuuz

1. B3aumoielicTBHE MOCTOSTHHBIX MArHUTOB.

2. MoaenupoBanue HEBO3MOXXHOCTHU

pa3zeneHys NoJII0COB MarHHUTA.
3. MopenupoBaHue MarHATHBIX
MTOCTOSTHHBIX MarHUTOB.

4. OnsIT DpcTena.

5. MarautHOe T0JIe TOKA. DIEKTPOMATHUT.

6. JleficTBHe MarHUTHOTO TIOJIA HA TIPOBOIHHUK C
TOKOM.

7. DneKTpoABUraTeb MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padomot u onvimul.

1. Uccnenosanue MarHUTHOTO
B3aMMO/ICHCTBUS MOCTOSTHHBIX MarHUTOB.

2. Usyuenwue MarHuTHOTO TOJISt
MOCTOSIHHBIX MarHUTOB MPH UX OObEAMHECHUH H
pa3aencHun.

3. HUccnenosanue IEUCTBHUS
AIEKTPUYECKOT0 TOKA Ha MATHUTHYIO CTPEIKY.

4. OmnsITH, JIEMOHCTPHUPYIOIIIHE
3aBHCHUMOCTH CHJIBI B3aUMOJICHCTBUS KaTYIIKH
C TOKOM UM MarHuTa OT CHWIbl TOKa U
HaINpaBJIEHHUs TOKa B KaTyIIKe.

5. H3yueHuwe AEHUCTBUSI MAarHUTHOTO MO
Ha MPOBOJIHUK C TOKOM.

6.  Koucmpyupoeanue u usyyenue pabomoi
91eKmpoosucamers.

7. Usmepenne KII/I snekrponBurareabHON
YCTaHOBKH.

roJieit

HccnenoBanue o pyKoBOACTBOM Ielarora MarHUTHOTO B3aMMOIEHCTBHS OCTOSHHBIX MarHUTOB.
H3yyenune ¢ omnopoil Ha TEXHOJIOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€AAarora MarHUTHOTO IOJIS
MIOCTOSTHHBIX MarHUTOB NPU UX O0OBEANHEHUH U Pa3/ICICHHN.

HaOmonenue 3a mpoBeieHHEM OTIBITOB M0 BU3YaJIN3alUH OIS HOCTOSHHBIX MarHUTOB.

W3ydenne mox pykOBOACTBOM MENATOra sIBJICHUS] HAMAarHUYMBaHUS BEIECTBA.

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

AHanu3 npH IOMOLIM MeJarora CUTyaluil IpakTUUYEeCKOr0 NIPUMEHEHHUS 3JIEKTPOMAarHuToB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEIUIIMHE).

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

N3yyenue ¢ onopoii Ha IUNAKTUYECKUI MaTepuall JEHUCTBUS 3JIEKTPOJBUTATEIS.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anekTpoaBurareabHOi yCTaHOBKH.

BbazoBple mpencraBieHus O PasMMYHBIX NMPUMEHEHHAX 3JICKTPOABHTaTeNel (TpaHCIOPT, OBITOBHIC
YCTpOWCTBA U JP.).
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DJIeKTPOMATHUT Onvimoi Dapades. Asnenue | IlpoBeneHHE COBMECTHO C II€ArOrOM OIBITOB IO HCCICAOBAHHIO SIBICHHUS 3JICKTPOMArHUTHON
Hast HHAYKITAS anekmpomacHumuou uHoykyuu. Ilpasuno Jlenya. | MHAYKUWH: KCCIICOBAaHUE U3MEHECHHI 3HAUCHUS U HAMTPABICHHUS] MHIYKIIMOHHOTO TOKa
(4 9) Dnexmpozenepamop. Cnocobui Nnoy4eHus
INeKMPUUEcKol dHepauu. DIACKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.
ﬂemoncmpauuuz
1. UccnenoBanne SBICHHUA 3IIEKTPOMATrHHUTHOM
HHIYKIIAH.
2. OnsrTer @apanest.
3. 3aBHCUMOCTh HANPABJICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBHIA €0 BOSHUKHOBEHHSI.
4. DnexTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnwie padomot u onvimeol.
1.OnpITBI 1O UCCJIEJOBAHUIO  SIBICHUS
3HeKTpOMal"HPITHOI7I WHAYKIONU:
HCCIICJOBAHUE M3MEHEHMM 3HAY€HHUs U
HAIPaBIICHUS HHAYKIIMOHHOTO TOKa.
Pe3epBHoe Bpems (3 u)
Ne HaumenoBanue pazienoB v TeEM IPOrpaMMbl KonuuectBo uacos OnekTpoHHbIE (TH(POBHIE) 00pa3oBaTEIHHBIC
/I pecypcsl
Bcero| KouTposibHbIe [IpakTuueckue
paboTsI paboThI
Paszgea 1. TensioBble siBJIeHUS
1.1 |Crpoenue u cBOICTBa BEIIECTBA 7 bubnmnorexka HOK
https://m.edsoo.ru/7f4181ce
1.2 | TemnoBbie mporiecch 21 1 5 bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
2.1 |[DnekTpudeckue 3apsibl. 3apsHKSHHBIC Tella U UX 7 1 bu6mmoreka [JOK

50



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Ne HanmenoBanmne Pa3aciioB U TCM IMMPOrpaMMbI KoanuectBo yacos 3J'ICKTp0HHI>I€ (]_[I/I(l)I)OBBIC) 06p330BaTeJ'H>HBIe
n/n pecypcsl
Bcero| KonrtponbsHbie IIpakTHueckue
paboTh paboThI
B3aUMOoJIeiicTBHE https://m.edsoo.ru/7f4181ce
2.2 |TIOoCTOSIHHBIH 3JIEKTPUYCCKHIA TOK 20 1 7 bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 |MarHuTHBIE SIBJICHHS 6 1 15 bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
2.4 |DJeKTpOMAarHUTHAs WHIYKIIHS 4 bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOEe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5

9 KJIACC (102 u)

TemaTrnueckuii
0JIOK, TeMa

OcHoBHoOe cojaepkaHue

OcCHOBHBbIE BH/IBI JIESITEILHOCTH YYALIUXCS
(Ha ypoBHE y4eOHBIX JelicTBHUIl)

Paznen 8. Mexannuyeckue siBiaeHust (40 u)

o1


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

MexaHn4eckoe
JBHIKEHHE

H CIIOCOOBI €ro
onucanus (10 1)

Mexanuueckoe JABIXKCHHE. MarepuanabHas
Touka. Cuctema otcuéra. OTHOCHUTEIBLHOCThH
MEXaHUYECKOr0  JIBIXKCHHsA.  PaBHOMepHOE
MpSIMOJIMHEHHOE NBUXKeHUE. Hepagnomeproe
npamonuHetnoe  Osudcenue.  CpenmHss — u
M2HOBEHHAS cKopocnb mena npu
HEPABHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe
npaAMoNuHelHoe osudiceHue. CBobomHoe

nanerne. Onvimbl I anunes.

Pasnomepnoe Osudicenue no oxpyscnocmu.
Ilepuoo u uwacmoma obpawenus. Jluneiinas u
yenosas ckopocmu. Llenmpocmpemumensroe
YcKopeHue.

Hemoncmpayuu

1. HaGmioieHre MEXaHWYEeCKOTO JBHMKEHUS
TeJla OTHOCUTENBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHe nyTel ¥ TpaeKkTopui
JOBIDKCHUSI OJHOTO M TOTO K€ Tena
OTHOCHTEJIFHO Pa3HbIX TEJ OTCUETA.

3. U3MepeHne  CKOPOCTH M YCKOPEHHS
MPSMOIMHEHHOTO JTBIDKCHUSI.

4, UccnenoBanne
PaBHOYCKOPEHHOTO JABHKEHHS.

5. Habmonenne  OBMDKEHUS
OKPYHOCTH.

6. Habmonenue
NPOUCXOJSIINX B
«Tenexka» npu e€
YCKOPEHHOM  JBHKECHUH
KaOmHeTa (PU3HUKH.

Jlabopamopnvie padbomot u onvimul.

1. Koncmpyuposanue mpakma 0is paseona u
OanbHeuue2o0 PAGHOMEPHO20  OBUNCEHUS
Wapuka Uy meiedxicKu.

2. Onpenenenue cpenHeit CKOpOCTH
CKOJIbXKEHUSI  Opycka WM JIBHXKCHUS
HIapuKa [0 HAKJIOHHOM IUIOCKOCTH.

3. Onmpenenenne  ycKopeHHss Tela  IpHU
PaBHOYCKOPEHHOM JIBIDKEHUU o
HaKJIOHHOH IIOCKOCTH.

MPU3HAKOB
TCl1a (¢]

MCXaHUYCCKUX ﬂBJ’I@HI/IfI,
cuctemMe  oTcuéra

PaBHOMEPHOM |
OTHOCHUTEILHO

AHanu3 ¢ IIOMOIIBIO IIe1arora ¥ 00CyKACHHE Pa3InYHbIX IPUMEPOB MEXaHUYECKOTO JBHKCHUSL.
OOcyxIeHHe COBMECTHO C I€1aroroM IpaHuLl IPUMEHUMOCTH MOJIEH «MaTeprUalibHasl TOUKa.
Onucanue mociae OOCYXKICHUS C IEJaroroM MEXaHWYECKOTO JBW)KEHHsS Pa3IMYHBIMU CIIoco0amu
(ypaBHeHue, Tabnuna, rpaduk).

AHanu3 1ojJ PYKOBOJACTBOM Iejlarora  KM3HEHHBIX
OTHOCHTEJIFHOCTh MEXaHUUECKOTO JIBHIKCHUSL.
HaGmoenne MeXxaHNIeCKOTo IBIDKCHNUS TeJla OTHOCUTEIBHO PA3HBIX T OTCUETA.

CpaBHeHHUE MMyTeil U TPACKTOPUH ABIKEHUS C OIOPON HA TEXHOJIOTHYECKYIO KapTy MOJ PyKOBOJCTBOM
He[arora OJHOTO M TOTO )K€ Tela OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.

AHanu3 ¢ TOMOIIBIO ITefarora TekcTa [anmest 00 OTHOCHTETPHOCTH JBIKCHNUS; BBIITOITHEHUE 3aIaHUH
10 TEKCTY (CMBICIIOBOE UTEHHE).

[pocreiiime BbBIYKCIEHHUS IO 00paslly CpeaHeH CKOPOCTH CKOJBXEHHs OpycKa WM ABHKEHUS
IIapUKa 110 HAKJIIOHHOH MJIOCKOCTH.

AHanu3 1 00CyXJIeHHe C ONIOPOIl Ha TEXHOJOTMYECKYI0 KapTy IO PYKOBOJCTBOM I€1arora crioco0oB
MPUOIMKEHHOTO OIIpeIeNICHIsI MTHOBEHHOI CKOPOCTH.

OmnpeneneHye MOCIE pacCyKIEHHsS C ITIEJaroroM IO CXeMe CKOPOCTH PaBHOMEPHOTO JIBHM)KEHHS
(1wapuka B )KMAKOCTH, MOZAEIH DJIEKTPUIECKOT0 aBTOMOOWIIS | T. 11.).

OmnpeneneHue COBMECTHO C IEIAroroM IIyTH, NPOWICHHOTO 3a JaHHBIH NPOMEXYTOK BpPEMEHH, U
CKOPOCTH TeJa 110 rpa(uKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO JBIKEHHUS OT BPEMEHHU.
HauanpHble mpeAcTaBICHWE O NPUHIUNAX JEHCTBHA NPUOOPOB, H3MEPSIONINX
(ctmmomeTpoB).

[Tpocreiimme BBIYUCICHHS MO 00pa3Iy IyTH W CKOPOCTH IPH PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
JIBIDKCHUH Tela.

OmnpejeneHre COBMECTHO C MEAAaroroM MpOMICHHOTO MyTH U YCKOPEHHMs IBMDKEHHUS Tella Mo rpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO ABMKEHHS TeJIa OT BPEMEHH.
OmnpeneneHre C TOMOINBIO IeJarora YCKOpEHHs Tejla MpH PaBHOYCKOPEHHOM JIBWIKEHHH 10
HAKJIOHHOH INIOCKOCTH.

H3mepeHne 1o cxeme IOCie pacCyKAEHHs C IeJaroroM MepHoja M 4acTOThl OOpallleHus Tena 1o
OKPY>KHOCTH.

OmnpeneneHne HAXOXKACHHUS O] PYKOBOACTBOM II€1arora CKOPOCTH PABHOMEPHOTO JIBIDKCHHMS Teja
10 OKPY>KHOCTH.

Perenne THMOBBIX pacu€THBIX 3amad B |—2 nefcTBUS C ONOPOM HAa AITOPUTM, MPEABAPUTEIHHO
pa3oOpaHHBIII COBMECTHO C TIIEJaroroM Ha OIpeAeIeHHe KHHEMAaTHYeCKHX XapaKTepPHUCTHK
MEXaHWYECKOTO JIBH)KCHHS Pa3INIHBIX BUIOB.

Pacno3naBanue u npuOIIKEHHOE ONMMCaHKE 1O 00pasIly MOCie 00CYKACHHUS C MTEAaroroM Pa3InIHBIX
BUIOB MEXAaHUYCCKOTO JABMKXCHHUA B NMPHUPOJAC U TEXHHUKE (Ha nmpuMepax CBO60}IHO nmagarnmx Tei,
JIBIDKEHUS )KUBOTHBIX, HEOSCHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U AP.).

cmyaunﬁ, B KOTOPBIX MPOABJIACTCA

CKOpPOCTb
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4, I/ICCHGZ[OBaHI/Ie 3aBUCUMOCTU OYyTU  OT

BpEMEHU pu PaBHOYCKOPEHHOM
JIBIDKCHUH 0¢3 HaYaJIbHOU CKOPOCTH.

5. Ilposepka 2unomeswi.: ecnu npu
PABHOYCKOPEHHOM 08UdICEHUU oe3
HAYanbHOU CKOpOCMU HYMU OMHOCAMCA
Kak  pA0  He4émHulX  uucei, Mo
coomeemcmeyroujue npOMeNCYmKU

e6peMeHu 00UHAKOBHI.

B3aumoaeiictBue
Ted (20 4)

IlepBeiii 3akoH HeloroHa. Brtopoii 3akoH
Herotona. Tperuit 3akoH HeroTtoHa. [lpunyun
CYnepnosuyuu cul.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS CKOIbIICEHUA, CULA MPEHUs NOKOS,
opyeue 8udbl MpeHusl.

Cunma TsDKECTM M 3aKOH  BCEMHPHOIO
TATOTEHHUA. YCKOpPEHHE CBOOOIHOTO MajeHUS.
Jeuocenue naanem eoxpye Connya (MC).
Ilepeas kocmuueckas ckopocms. Hesecomocmo
U nepezpysKu.

PaBHOBecue MaTepHalbHOM TOYKH.
Abconromno  meépdoe  meno. Pasnogecue
meépooeo  mena ¢ 3AKPennéHHOU  OCbHo
spawgenusi. MOMEHT cuitbl. L{enmp msoicecmu.

Jemoncmpayuu

1. 3aBUCUMOCTh YCKOPEHHS Tela OT MAacChl

TeJla U ACHCTBYIOLIENH HA HETO CUJIBI.
2. HabmozieHne  paBeHCTBa  CHII
B3aUMOJEICTBUU TEIN.

3. U3meHeHne Beca Teda NpPU YCKOPEHHOM
JIBIDKCHUH.

JlabopaTopHble padoThbI U ONBITHI.

1. UccnenoBanne 3aBUCMMOCTH CHIIBI TPEHUS

npu

CKOJIb)KEHUS OT CUJIBl  HOPMAaJIbHOIO
JIaBJICHUSI.
2. Onpenenenne  Kod(pQUIUEHTa  TPEHUS
CKOJIB)KEHUSI.

3. Onpenenenune KECTKOCTH MPYIKHHBI.

Habnronenne u o0cykKaeHHE COBMECTHO C IIEAAaroroM OITBITOB C JBI)KCHHEM Tela MPH YMEHBIICHUHN
BIIMSIHUSL IPYTUX TEN, MPEMSITCTBYIOIUX JBUKECHUIO.

AHanu3 mo cxeMme Iociie pacCyKIEHHUs ¢ MeJaroroM Tekcra ['anuies ¢ ONHMCAaHUEM MBICIEHHOTO
9KCIIEPUMEHTa, 00OCHOBBIBAIOIICTO 3aKOH WHEPIMH; BBINIOJHEHHE 3aJaHUH MO TEKCTY (CMBICIOBOE
YTEHHUE).

O6cyxneHne moJi pyKoBOJCTBOM IeJlarora BO3MOKHOCTH BBIITOJTHEHUS 3aKOHA MHEPIMU B Pa3IMIHbIX
CUCTEMAX OTCYETA.

HaGmonenue 1 oOCyXIEHHE COBMECTHO C IENAaroroM MEXaHMYEeCKUX SBIICHHUH, MPOUCXOJSLINX B
cucteme orcu€éra «Temexka» Npu €€ pPaBHO-MEPHOM U YCKOPEHHOM JBW)KCHHU OTHOCUTEIIBHO
kabuHera pu3nKy.

JleHcTBUS C BEKTOpaMU CHUJI: BBIIIOJIHEHHE 3aJJaHUH 110 CII0)KEHUIO U BBIUMTAHUIO BEKTOPOB.
HaOnromenne 3a mMpoOBeACHHWEM ONBITOB, IEMOHCTPUPYIOMIAX 3aBHCHMOCTh YCKOPEHHS Tella OT
MPWIOKEHHON K HEMY CHJIBI U MacChl TeJa.

AHanu3 1 00BSICHEHHE C OMOPOH Ha TEXHOJIOTUIECKYIO KapTy IO PYKOBOJCTBOM IIe/Iarora siBICHUH ¢
HCIOJIb30BaHUEM BTOpOro 3akoHa HproToHa.

Pemenue TUNOBBIX pacu€THBIX 3a7ad B 1—2 AeicTBUsS ¢ ONMOpPOM Ha aaropuT™, NpeABapUTEIbHO
pa300paHHBIl COBMECTHO C IIEJaroroM C MCIHOJb30BaHHEM BTOPOro 3akoHa HploTOHa W mpaBmia
CJIOKEHUS CUIL.

OmnpezneneHne COBMECTHO € IEIaroroM XECTKOCTH IPY>KUHBI.

AHanu3 cuTyanui ¢ ONOpOM Ha TEXHOJOTHYECKYI0 KapTy MOJ PYKOBOJCTBOM II€arora, B KOTOPBIX
HaOoAa0Tes yrpyrue aedopMaiiy, 1 uX 0ObsICHEHHE C UCIIOJIb30BaHUEM 3aKkoHa [ 'yka.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBUA C OMOPOM Ha ajIrOPUTM, MPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C TIEIarOrOM C MCITONTb30BaHKEM 3aKoHa ['yKa.

UccnenoBanue npu NOMOIIM NEAArora 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHSI OT CHUJIbI HOPMAJIbHOT'O
nasieHus. CoBMecTHOE 00CYXKICHHE PEe3yIbTATOB UCCIICIOBAHHS.

Omnpenenenne 1Mo KOHTPOJIEM I1€/1arora ¢ ONOpoi Ha KOHCIEKT KO (UIIMEHTa TPEHNS CKOJIBKEHHS.
N3mepenue ¢ MOMOIIBIO NIeAarora CUIIbl TPEHUs! MOKOSI.

Pemrenue THUMOBBIX pacuéTHBIX 3aaad B 1—2 JeWCTBUSI ¢ OMOPOH HAa anrOpPHUTM, MPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C TIEJIarOrOM C MCIIOIB30BaHUEM (OPMYIIBI IS CHIIBI TPEHUS CKOJIBKEHHS.
AHanmu3 1O cXeMe IOCie PACCyXACHHUS IMeAarora O JABMKCHHH TN TONBKO TOJ JIEHCTBHEM CHIIBI
TSDKECTH — CBOOOHOTO TaJIeHus.
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OOBsicHEeHHE 1101 PyKOBOJCTBOM IIeJJarora He3aBUCHMOCTH YCKOPEHHsI CBOOOIHOTO MaJACHHs OT MaCChl
Tena.

OrneHKa COBMECTHO C INEAAaroroM BEIWYUHBI CHJIBI TSATOTEHHs, NEHCTBYIOIIEH MeXIy ABYMS TelaMU
(m7st pa3HBIX Macc).

AHanu3 ¢ omopod Ha IMOAKTUYECKHH MaTephan ABMKEHUS HEOECHBIX Tel MOJ JEHCTBHEM CHIIBI
TATOTEHHMS (C MCIOIB30BaHUEM JOTIOJIHUTEIILHBIX HICTOYHUKOB HH(OPMALIUH).

Pemenue TUNOBBIX pacu€THBIX 3aAad B 1—2 AeicTBUsS ¢ ONMOpPOM Ha aaropuT™M, NpEeABapUTEIBHO
pa300paHHbBII COBMECTHO C IIEJaroroM ¢ MCIOJIb30BaHHEM 3aKOHA BCEMUPHOTO TSTOTEHUS B (DOPMYJIBI
JUIA pacd€ra CHIIbI TSHKECTH.

HaGmonenne u 0OCyXOEHHE C TIOMOIIBIO II€AAarora OINBITOB II0 H3MEHEHHIO Beca Tela
IPH YCKOPEHHOM JIBHYKCHHH.

AHanu3 ¢ MOMOUIBIO [Ie1arora ycJI0BUN BO3HUKHOBEHHS HEBECOMOCTH U MEPETPY3KH.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUA C OMOPOWM Ha alIrOpUTM, IpeaABApUTENHHO
pa300paHHBIIl COBMECTHO C II€JaroroM Ha OIpe/esICHUE Beca Tella B Pa3JINYHbIX YCIOBUSAX.

AHanu3 ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy MOJA PYKOBOJCTBOM Ielarora Cui, AEHCTBYIOLIMX Ha
TeJo, MOKOosIIeecs Ha OTope.

OmnpezeneHue ¢ MOMOIIBIO Mlelarora IeHTPa TSHKECTH Pa3IndHbIX Tell.
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3aKoHBI
COXpaHEeHHS
(10 v)

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

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

Hemoncmpayuu
1. Tlepemaua uMmynasca NPH B3aUMOAEHCTBUU

Tell.

2. Ilpeobpa3zoBanus
B3aUMOJICHCTBUM TEIL.

3. CoxpaHeHHE HUMIIyJIbCa MPH HEYNPYroM
B3aMMOJICHCTBHH.

4. CoxpaHeHHE WMIynbca TpH aOCOIIOTHO

YOpyroM B3auMOJIEHCTBHU.

HaOmonenue peakTHBHOTO IBIKEHHS.

6. CoxpaHeHHE MEXaHHYECKOH 3HEpruu Ipu
CBOOOHOM MaJICHUH.

7. CoxpaHEHHE MEXaHHYECKOH HSHEepruu IpH
JBIDKEHHUH TeJla IO JeHCTBUEM MPYKHUHBL.

Jlabopamopnwvie padomot u onvimol.

1. Omnpenenenue pabOTHI CHIIBI TPEHHSA IIPH
paBHOMEPHOM  JBIKCHHH  Tela 0
TOPU30HTAJILHOM IOBEPXHOCTH.

2. Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MIPH
noabEMeE rpysa C HCIIOJIb30BaHHEM
HETIOJIBH)KHOTO 1 TIO/IBW)KHOTO OJIOKOB.

3. M3ydenue 3aKoHa COXpaHEHUs YHEPTHH.

SHEPIrUU pH

o

HaGmonenue u o0Cyx/ieHHEe ¢ IOMOIIBIO MeJIarora ONbITOB, AEMOHCTPUPYIONINX Nepeady UMITyJIbca
NpU B3aUMOJCHCTBUM TEJ, 3aKOH COXPAHEHHs HMMITYJbca MPU aOCONIOTHO YIPYroM M HEYIpPyroM
B3aUMOJICHICTBUU TeIl.

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

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

IIpuMeHeHHE COBMECTHO C NEJaroroM 3aKOHAa COXPAaHEHUS MMITyJbca MM pacdéra pe3yIbTaToB
B3aUMOJEHCTBUSL Ten (Ha mpuMepax HEYNPYroro B3aMMOJCHCTBHS, YNPYTroro NEHTPAIbHOTO
B3aUMO-JICHCTBHSA IBYX OJANHAKOBBIX TEJ, OJJHO N3 KOTOPBIX HEMOI-BIXKHO).

Pemenne THUMOBBIX pacy€THBIX 3agad B 2—3 IEWCTBUSA C OMOPOH Ha alrOPHTM, IMPeIBapUTEIBHO
pa300paHHbIl COBMECTHO C MEJIaroroM ¢ MCIOJIb30BaHUEM 3aKOHA COXPAHEHUST HMITYJIbCa.
OmnpezneneHue ¢ onopoi Ha TUAAKTUYECKUH MaTepHuan paboThl CHIIBI YIPYTOCTH IPU MOIBEME Ipy3a
C UCIIOJIB30BAHUCM HCIIOJABHIKHOTI'O U ITOABUXKHOT'O 6J'IOKOB.

V3MepeHue cOBMECTHO C MeJaroroM MOITHOCTH.

H3mepeHue ¢ MOMOIIBIO elarora NoTeHIUAIbHOW SJHEPTHH YIPYTo 1e(OPMUPOBAHHO MPYKUHBL.
I/I3MepeHHe COBMECCTHO C II€AaroroMm KUHETUYECKOM OHCPIUu TCJIa 0 AJIMHE TOPMO3HOT'O ITYTH.
HaGmonenne 3a 5KCIIEpUMEHTAIBHBIM CPaBHEHHEM H3MEHEHHUS ITOTEHIMAIBHON M KMHETHYECKOH
SHEPIUil Tena NpH ABHKEHUH MO0 HAKIIOHHOH MIOCKOCTH.

HabGmonenne 3a 3KCIIepUMEHTAIbHOW IPOBEPKOH 3aKOHA COXPAHCHMS MEXaHHYECKOH SHEpPTuH Ipu
CBOOOIHOM ITaICHUH.

IIpuMeHeHre Ha HayalnbHOM YPOBHE, C ONOPOH HA AMIAKTUYECKUH MaTepHan 3aKOHAa COXPAaHEHUs
MEXaHUYECKOW PHEPTUH I pacuéTa NOTEHIHANBHON U KHHETUIECKOM SHEPT Uil Tela.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUSA C OMOPOHM HAa AITOPUTM, IpPeaBAPUTENHHO
pa30o0paHHBIl COBMECTHO C IIEJJarOTOM C HCIOJBH30BAHHEM 3aKOHA COXPAHEHMS MEXaHMYEeCKON
SHEPTHUH.
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Pa3znen 9. Mexanunuyeckue Kojaedanus 1 BoJHbI (15 1)

Mexanuuyeckue
KoJieoanus (7 1)

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

masmuuky.  Ilpespawenue  duepeuu  npu
KONeOamenbHOM OBUINCEHUU.
3aryxatomue KonebaHus. BbIHYXIeHHBIE
KojeOanus. Pe3onanc.
ﬂemoncmpauuuz
1. Habmonenne  KkonebaHWM  Ten  MOJ
JNEHCTBUEM  CHJIBI  TSDKECTH M CHJIBI
YIPYTOCTH.

2. Habmonenne xoneOaHuUil rpy3a Ha HATH U
Ha TIPYXXHHE.

3. HabmoneHne BBIHYKACHHBIX KOJcOaHUN U
pe3oHaHca.

Jlabopamopnwie padomot u onvimel.

1. Onpenenenue  9acToTel W Iepuoja
KoJieOaHW MaTeMaTH4YeCKOro MasiTHHKA.

2. Ompenenende  4acTOTBl W IepHoJa
KoJIeOAaHUN NPYKUHHOTO MasTHUKA (MU
JJEKTPOHHAS IEMOHCTPAIIHS).

3. UccrenoBanre  3aBHCHUMOCTH  IIepHOJIA
KOJICOAHWH TIOABEUNICHHOTO K HUTH Tpy3a
OT JJTUHBI HATH.

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

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

6. OnbITHI, AEMOHCTPUPYIOIIUE 3aBHCHMOCTh

neprosa KoJIeOaHuH NPY>XHHHOTO
MasTHHKa OT MacChl Ipy3a U >XECTKOCTH
NPYKUHBL

7. I3MepeHne  yCKOpPEHHs  CBOOOIHOTO
naJieHus (i 3JIEKTPOHHAS
JIEMOHCTpanus).

Hab6nronenue xonebaHuii moJ DeHCTBHEM CHII TSHKECTH U YIPYTOCTH U OOHApyXXEHHE NMPU MOMOIIH
Tme1arora oJOOHBIX KOJIeOaHUl B OKpY’KaIOIIeM MHpe.

AHanu3 COBMECTHO C IIearoroM KoieOaHMiI rpy3a Ha HUTH W Ha mnpyxuHe. OmnpeneneHue I0
ITOPUTMY YaCTOTHI KOJICOAaHUH MaTeMaTHYECKOTO U NMPY>KUHHOTO MasiTHUKOB.

HaGmonenue u 00bsicCHEHNE ¢ TIOMOILBIO [1e/1arora sIBJISHUs pe30HaHca.

HccnenoBanue ¢ Onopoil Ha ajropuTM, IPEIBapUTEIbHO Pa300paHHbBI COBMECTHO C MEIarorom,
3aBUCHMOCTH TIEpHO/1a KOJIeOaHHH TTOIBEIICHHOTO K HUTH I'py3a OT JUIMHBI HUTH.

[TpoBepka c OMOpOil HAa TEXHOJOTWYECKYIO KapTy IOJ PYKOBOJCTBOM II€Jarora HE3aBHCUMOCTHU
nepro/ia KojebaHuii rpy3a, MOJBEIEHHOT'O K JIEHTE, OT MacChl Ipy3a.

Hab6nronenue n o0cyxkIeHUE MO pYKOBOJCTBOM IIEIarora ONBITOB, IEMOHCTPUPYIOIIUX 3aBHCHMOCTb
HeproJa KoeOaHuit Npy)KHHHOTO MasTHHKA OT MacChl Ipy3a M )KECTKOCTH MPY>KHHBL.

[TprMeHeHne ¢ MOMOIIBIO NIeJarora MaTeMaTHIeCKOro 1 IPY)KUHHOT'O MasiTHUKOB B Ka4eCTBE MOIEICH
IUTSL OTTUCAHMS KoJIeOaHUH B OKPYKArOLIeM MUpE.

PelneHne THIOBBIX pacd€THBIX 3amad B 1—2 NEHCTBUS C ONMOPOH Ha ajropuTM, NPEABaPUTEIHHO
pa3o0paHHbBI COBMECTHO € MEJaroroM, CBI3aHHBIX C BBIYMCICHHEM HJIM OLCHKOW 4acTOTHI (TIepHoia)
KosiebaHui
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Mexannveckue
BOJIHBI. 3BYK
8w

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

3ByK. Ipomrocmv 38yKa u 8vicoma MOHA.
Ompaoicenue 36yka. Mnghpaszeyx u yismpassyx.

Hemoncmpayuu
1. PacnpocrtpaneHue

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

IPOAOJIbHBIX n

OOHapy»XeHHUE U aHaJIM3 C TIOMOILBIO 11€/1arora BOJHOBBIX SIBJICHUH B OKPY’KaroOLEeM MHpE.
HaGmozieHne COBMECTHO C II€AAaroroM paclpOCTPaHEHHUs] IPOIOJBHBIX W IONEPEYHBIX BOJH (HA
MOJIeNIN) ¥ OOHApYKCHHE aHAJIOTHYHBIX BUAOB BOJH B MIPHUPOJE (3BYK, BOASHBIC BOJIHEI).

Brrunciienne B 1—2 AeWCTBUSA ¢ OMOPOH HAa ajlTOPUTM, MPEIBAPUTEIFHO Pa300paHHBIN COBMECTHO C
MeJaroroM JUTHHBI BOJHBI X CKOPOCTH PACHPOCTPAaHEHHS 3BYKOBBIX BOJIH.

HaGmonenne 3a SKCHEPHMEHTANBHBIM OMNPEACICHHEM TPAHMI] YacTOTHI CIBIIIMMBIX 3BYKOBBIX
KosiebaHui.

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

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

YTeHue COBMECTHO C IEaroroM OpPUTHHAIBHOIO TEKCTa, MOCBSIIEHHOTO MCIIOJIB30BAHUIO 3BYKa (MK
yIbTpa3ByKa) B TEXHUKE (9XOJOKAIMs, YJIbTPa3BYK B MEAWIMHE U Jp.); BBINOJHEHUE 3aJlaHUil
IO TEKCTY (CMBICIIOBOE UTEHHUE)

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

DJIeKTPOMATHUT
Hoe ToJie

U YJIEKTPOMATHH
THBIE BOJIHBI
(84)

ToJie.
BOJIHBI. Ceoticmesa
INEKMPOMASHUMHBIX 80JIH. Llkana
INEKMPOMACHUMHBIX ~ 601H.  Hcnonvzosanue
INEKMPOMASHUMHBIX B0JIH OJis COMOBOU CEA3U.
DNeKTpOMarHUTHAS pupoJa CBeTAa.
Ckopoctb cBeTa. BomHOBBIE CBOMCTBA CBETA.
Zlemomcmpauuu2
1. CpoiicTBa 371EKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopnwvie padomot u onvimol.
1.M3ydeHne CBOWCTB  3JEKTPOMAarHUTHBIX
BOJIH c MIOMOIIBIO MOOHIILHOTO
TeneoHa.

DNeKTPOMarHUTHOE
DneKTpOMarHuTHbIE

[TocTpoeHre MPOCTHIX PACCYKACHUN HAa OCHOBE MOATOTOBIICHHBIX BBIPAKCHHI, 0OOCHOBBIBAIOIIIX
B3aUMOCBSI3b JIEKTPUUECKOTO U MAarHUTHOTO MOJIEH.

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

AHanu3 ¢ NOMOILBIO NIEJarora pEHTTEHOBCKUX CHUMKOB YEJIOBEYECKOr0 OpraHu3Ma.

AHanu3 COBMECTHO C IIE€aroroM TEKCTOB, OIMCBHIBAIOIIMX HPOSBICHUS 3JEKTPOMArHUTHOIO
W3IYYCHUS B IIPUPO/IC: KUBBIC OPTaHU3MBI, H3ITy4eHHST HEOSCHBIX Tell (CMBICTIOBOE UTCHUE).
Pacnio3snaBaHue ¥ aHanM3 pa3IMYHbIX NPUMEHEHUHN 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE C OMOPOI Ha
TEXHOJIOTHYECKYIO KapTy MoJi pyKOBOACTBOM Iearora.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AeWCTBUSA C OMOPOHM Ha alIrOPUTM, IMpPeaBAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TIEIarOrOM C UCTIOJIb30BaHUEM (HOPMYIT ISl CKOPOCTH DIIEKTPOMArHUTHBIX
BOJIH, IJIMHBI BOJIHBI U YaCTOTHI CBETA.
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Paznen 11. CBeroBble siBiaeHus (15 u)

3aKoHbI
pacnpocTpaHeHu
s1 cBeTa (6 4)

JlyueBast mMonenb cBeta. McTOYHMKM CBeTa.
Ipsimonuneiinoe  pacnpocmpanenue — ceéema.
3ammenus Connya u Jlynwvi. OTpaxkeHue cBeTa.
IInockoe sepxano. 3axon ompasicenus ceema.
[Ipenomienue cBera. 3aKOH NPEIIOMIICHHS
cBeta. [lonnoe suympennee ompaicenue ceema.
Hcnonvzosanue nonnozo enympennezo
ompasicenus 8 ONMUUECKUX C8emoBooax.

ﬂemoncmpauuuz

1. IlpsiMosMHEHOE pacIpOCTPaHEHHE CBETA.

2. OTpaxkeHue CBeTa.

3. [lonyuenne wn3o0paxkeHUH B

BOTHYTOM U BBIITYKJIOM 3epKaJax.

4. [IpenomieHue cBeTa.

5. OnTHYeCcKuil CBETOBOI.

Jlabopamopnwie padomot u onvimel.

ILUIOCKOM,

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

2. N3ydyeHne XapakTEpHCTHK H300paKCHUS
IpeaMeTa B INIOCKOM 3epKalle.

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

HaGmonenue ombITOB, JEMOHCTPHPYIOIIMX SIBJIEHUE IPSIMOJHMHEHHOIO pPAacIpOCTpaHEHHs CBeTa
(BO3HUKHOBEHHE TEHH M MOJYTEHH), U MX WHTEPIpPETalUs C HCIOJIb30BAaHUEM IIOHATHUSI CBETOBOTO
Jy4a.

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

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

N3ydenune ¢ moMOIIbIO MeJarora CBOHCTB N300paKeHNS B IUIOCKOM 3€pKajle.

Habnromenne u oOBSICHEHHE COBMECTHO C II€aTOTOM OIBITOB II0 TIOJNYYEHHIO H300pakeHUH B
BOTHYTOM M BBINYKJIOM 3epkanax. HaOmroneHne n oOBsSCHEHHE MOCIE pacCyKACHHS C IEAaroroM Mo
CXEMCE€ OIBITOB IO MPEJIOMJICHHUIO CBETA HAa I'PaHULIC PA3JIMYHBIX CPEO, B TOM YHCJIC OIBITOB C IMOJHBIM
BHYTPEHHHUM OTPaKCHUEM.

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

Pacrio3HaBaHue ¢ IMOMOIBIO Meqarora SIBICHUH OTPaYKCHUS W IPEJIOMIICHUSI CBETa B ITOBCEJHEBHOM
JKM3HHM. AHAIN3 U 00bsICHEHHE COBMECTHO C neaaroromM sBJCHUA ONITUYECKOI0 MUpaKa.

Pemmenne THMOBBIX pacdy€THBIX 3amad B |—2 nefcTBUS C ONOPOM HAa AJTOPUTM, MPEABAPUTEIHHO
pa300paHHbBII COBMECTHO C MEIaroroM ¢ HCHONIb30BaHNEM 3aKOHOB OTPAXKEHHS W IPEJIOMIICHHS CBETA.

JInn3sl
U ONTHYeCKHe
npudopsi (6 1)

Jlunza. Xox nmydeidt B nmH3e. Onmuueckas
cucmema  omoannapama, MUKpOCKORd U
meneckona (MC). [naz wxax onmuueckas
cucmema. bruzopyxocme u 0anbHo30pkocms.

Zlemomcmpauuu2

1. Xon mydgeii B cobuparormeit TuH3e.

2. Xopn jrydeii B paccenBaloIeii JTMH3e.

3. IlonyyeHne W300pakeHUH C TMOMOIIBIO

JIMH3.
4. MpuHIUT TIeHCTBHS
MHKPOCKOIIA U TEJIEeCKOTa.
5. Mogens rinasa.

¢oroanmapara,

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

OnpezneneHre ¢ OHOPOH Ha alIrOpUTM pa3pabOTaHHOTO COBMECTHO C MeAaroroM (OKyCHOTO
PacCTOSIHUS M ONTUYIECKON CHUIIBI COOMpArOIEi THH3HI.

AHanu3 COBMECTHO C neaarorom yCTpOf/'ICTBa n OpuHOUIIA I[eﬁCTBPIH HCKOTOPBIX OINTUYCCKUX
nprbopoB: poTroamnmapaTa, MUKpocKora, Teneckona (MC — OHonorus, acTpOHOMUS).

AHanu3 ¢ oropoit Ha TEXHOJIOTHYECKYIO KapTy I10/1 PYKOBOJCTBOM IeJjarora siBJIeHUH OJIM30pYKOCTH U
JIATbHO30PKOCTH, ITpUHIMNA AelcTBHs 04KoB (MC — Ounosorus).
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Jlabopamopnuvie padomot u onvimul.

1. Ilonydenue wu300pakeHW C IIOMOIIBIO
coOmparomen JTNH3HI.

2. Onpenencare (OKYCHOTO PACCTOSHHUS U
ONTHYECKON CHIBl coOmparomeii JHH3BI
(Wi eKTPOHHAS IEMOHCTPAIIHS).

Pasznoskenne
0es0ro cBera
B cnekTp (3 )

Pasznoocenue benoco ceema 6 cnexmp.
Oneimer Hvtomona. Crodwcenue cnekmpanbHbix
ysemos. /ucnepcus ceema.
ﬂemoncmpauuuz
1. PaznoxeHue 6enoro cBera B CIEKTP.
2. [Nony4yenue Oeoro cCBeTa MPHU CIOKCHUU
CBE€Ta pa3HbIX IBCTOB.

Jlabopamopnwie padomot u onvimol.

1. OmpITHI 1O pa3nokeHHI0 Oenoro cBera B
CIIEKTP.

2. OnBITH IO BOCHPHUATHIO IIBETA MPEIMETOB
Ipu WX HAOMIONCHUH dYepe3 I[BETOBBIC

(GUITBTPEL.

Habsroienne COBMECTHO ¢ TIEJaroroM o pasjIosKEeHHIO OEIoro CBeTa B CIEKTD.

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

[TpoBenenue u 0OBSICHEHNE 11O/ PYKOBOJCTBOM II€J[arora OIBITOB I10 BOCIIPHSTHIO I[BETA MPEIMETOB
NpU UX HaOJIOZCHUH Yepe3 [IBETOBbIC (DUIBTPHI (LIBETHBIC OYKH).

Pa3znen 12. KBanToBble siBjieHus (17 u)

Hcenyckanue

U TIOTJIOLIEeHHe
CBETa aTOMOM
(4 9)

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

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

OO6cyxieHne ¢ Omopol Ha TEXHOJIOTHYECKYIO KapTy I0J] PYKOBOJCTBOM II€Iarora MpOTHBOPEYHH
IUTaHeTapHON MOJEIH aTOMa ¥ OCHOBaHMH JJIs TUIOTE3B! bopa 0 CTalMOHapHBIX OPOUTAX 3JIEKTPOHOB.
HaGumiozienue COBMECTHO C MEAaroroM CIUIOIIHBIX M JIMHEWYaThIX CIIEKTPOB M3JIyYCHHUS Pa3iIMuHbIX
BerecTB. OOBACHEHHE C ONOPOH Ha AMJAKTHYECKUHM MaTepHall THHEWIaThIX CIIEKTPOB M3Iy4EHUSL.

Ctpoenne
aTOMHOTO sIApa
(6 1)

PagnoaktuBHOCTH. Anbgha-, bema- u eamma-
uznyyenus.  CTpoeHME  aTOMHOTO  sijipa.
Hyxnonnas modens amomnozo adpa. Hzomonei.
Paouoaxmuenvie npespawenus. Iepuoo
noaypacnada amomHsix s0ep.

Jemoncmpayuu

1. CriexTpbl H3ITy9YEeHUS U TTOTIIOIICHUS.

2. CnexTpbl pa3jIMuHbIX Ta30B.

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

OmnpeneneHne 1Mo cXeMe ¢ MCI0Ib30BaHNEM METOMYECKOT0 MaTepualia Moj pyKOBOJCTBOM Iejiarora
COCTaBa siJep IO 33/JaHHBIM MacCOBBIM M 3apsA0BBIM YHCIAM U IO TOJIOXEHHIO B NEPHOANYECKON
cucreme 31eMeHToB (MC — xumust).

AHanu3 ¢ onopol Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOACTBOM II€Aarora U3MEHEHHsI COCTaBa sipa
1 €ro MOJIOXKEHUS B IIEpHOIMUecKoil cucteme npu [ |-paguoaktuBHocTH (MC — XuMus).
HccnenoBaHue ¢ MOMOIIBIO MEAArora TpeKoB | |-4acTHIl IO TOTOBBIM (oTorpadusM.

Habmonenue 3a meMoHCTpareid paboThl U3MEPEHUS PaANaiMOHHOTO (OHA ¢ MOMOIIBIO JJO3UMETPA,

59




3. Criektp Bomopoa.

4. Habmonenue TpekoB B kamepe Bunbcona.

Jlabopamopnuvie padomot u onvimol.

1. Habmooenue cniowhvblx u JUHEUHamvlx
CHEKMPO8 U3LYyUeHUsL.

2. UccnenoBanue TPEKOB: HU3MEpEeHUe
SHEPTrUM YaCTHUIBI MO TOPMO3HOMY MyTH
(mo ¢ororpadusam) (WM DIEKTPOHHAS
JIEMOHCTPAIIHSA).

OLIEHKA €T0 HHTCHCUBHOCTH.

AHanu3 COBMECTHO C MEJaroroM OHMOJIOTMYECKUX HM3MEHEHWH, MPOMCXOMASAIINX IOJ JEeWCTBHEM
paaroakTuBHBIX M3nydeHuit (MC — OGuonorus).

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

SnepHble
peaxuuu (7 4)

SlmepHble peakiuu. 3aKOHBI COXpaHEHHS
3apsiIOBOTO M MAaCCOBOTO YHCEIN. DHepeusi C8si3u
amomnbix  s0ep. Cea3b Maccvl U IHEpIUlU.
Peaxyuu cunmesa u denenusi sioep. Ucmounuxu
onepeuu Coanya u 36¢30 (MC).

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

Hemoncmpayuu
1. Pabota c4yéTunKa HMOHMU3UPYIOLIUX

H3ITy4YEHUH.

2. Peructpamus  W3IyYeHHWS ~ HPUPOIHBIX

MHHEPAJIOB U IPOAYKTOB.

Jlabopamopnvie padbomot u onvimul.

1. U3mepenne pagwoakTHBHOTO (oHa (¥UTH
3JIEKTPOHHAS IEMOHCTpAITHS).

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 aeicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEABApUTEIBHO
pa3o0paHHBII COBMECTHO C IIEAAroroM C HCIIOJIb30BAaHWEM 3aKOHOB COXPAHCHHMS MAacCCOBBIX H
3apAOBBIX YHCEN HA ONpPENCNICHHE PE3YNbTaTOB SAEPHBIX PEAKIMH; aHAIN3 BO3MOXXHOCTH HWIIH
HEBO3MOXXHOCTH SIACPHON PEaKIHy.

O1ieHKa ¢ TIOMOIIBIO [Te/1arora SHEPTUH CBSI3H SAEP C MUCIOIBb30BaHUEM (OPMYJIbI DHWHINTETHA.
OO6cyXIeHre COBMECTHO C IeJaroroM IEpCIeKTHUB HCIOIb30BAaHUS YNPABIAEMOIO TEPMOSAEPHOTO
CHHTE3a.

OOcy)XIeHHE COBMECTHO C IIEaroroM MPEHUMYIIECTB M SKOJIOTHYCCKUX MPOOJeM, CBSI3aHHBIX C
saepHoi 3HepreTukoit (MC — 3konorus).

IoBTOpPHUTEIHLHO-00001IaI0IIMIT MOAYJIb (9 4)

Cucremaru3anus
u 00001eHne
MPEAMETHOTO
coJIeprKaHus

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

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

HayuHbIii MeTOIl TIO3HAHUS U €T0 peau3alus
B (PM3UYECKUX HCCIICTOBAHISIX.

CBs3b (PUMBWKH M COBPEMCHHBIX TEXHOJIOTHI B
obnactu mepenaun WHGOPMAIMH, DHEPTETHKE,
TpaHCIOPTE

BrimonHenne ¢ momomplo  mejarora  y4eOHBIX  3aJaHHMM, TpeOyOmUX — AEMOHCTPALUU
KOMIIETEHTHOCTEHM,  XapaKTepU3YIOUIMX  €CTECCTBEHHOHAyYHYK)  TPaMOTHOCTb:  IPUMEHEHUS
MOJYYSHHBIX 3HAHMU JUIs Hay4HOTO OOBSCHEHUs (U3MUECKHX SIBJICHHH B OKpY)KarolleW NpHpoje
Y TTOBCE/THEBHOM KM3HM, a TaKXKe BBIABICHHS (PU3MUECKHX OCHOB PsAlla COBPEMEHHBIX TEXHOJIOTHH;
MPUMEHEHUS] OCBOCHHBIX IKCIIEPUMEHTAJIBHBIX YMEHHH JUIS MCCIEN0BaHUS (PU3UUECKUX SIBICHHH, B
TOM 4YHCJI€ JUIsl IPOBEPKU THIIOTE3 U BBISABICHUS 3aKOHOMEPHOCTEN.

Pemenne TuUMoBBIX pacy€THBIX 3agad B |—2 neiicTBUS ¢ ONOPOH Ha alrOpUTM, HMpPeaBapUTENIHHO
pa3o0paHHBIIl COBMECTHO C II€IaroroM, B TOM YHCJe NPEANoaralouX UCI0Ib30BaHNe (HU3NUECKOM
MO/IETIM | OCHOBAHHBIX HA COJIEPXKAHUH PA3IMYHBIX PAa3/IeNIoB Kypca QHU3HKH.
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No

HaumenoBanue pa3aeiioB U TEM IIPOTPaMMBbI

KomnuectBo yacos

OnexTpoHHble (IU(pPOBLIC) 0Opa3oBaTEILHBIE

/I pecypchl
Bcero|  KouTtponsHbie [IpakTruueckue
paboThI paboThI

Pa3zpen 1. Mexannueckue siBJICHUSA

1.1 |Mexanuueckoe IBUKEHUE U CIIOCOOBI €r0 OMUCAHUS 10 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6

1.2 |BsaumoneiictBue Ten 20 1 3 bubmnorexa [JOK
https://m.edsoo.ru/7f41a4a6

1.3 |3akoHbI COXpaHECHUS 10 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6

HWtoro o paszaeny 40

Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

2.1 |Mexannueckue Kouebanus 7 3 Bbubnunoreka LIOK
https://m.edsoo.ru/7f41a4a6

2.2 |MexaHWYeCKUE BOJHBI. 3BYK 8 1 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Hroro o pazneny 15

Pa3neun 3. DjleKTpOMarHuTHOE TOJIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 |DnekTpoMarHuTHOE MOJIE U AJIEKTPOMATHUTHBIC BOJTHBI 6 2 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Hroro o pazneny 6

Paznen 4. CBeToBbBIE SIBJIEHUS

4.1 |3akoHBI paClpOCTPAHEHUS CBETa 6 2 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6

4.2 |JIuH3bI ¥ ONTHYECKUE TTPHUOOPHI 6 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
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No HaumeHoBaHMe pa3fesioB U TEM MPOrPaMMBbI KomnyectBo yacoB OnexktponHble (U(PPOBEIE) 00pa3oBaTEIbHBIC
/I pecypchl
Bcero|  KouTtponbHbie [IpakTuueckue
paboThI paboThI
4.3 | Pa3znoxeHune 0eI0ro CBeTa B CIIEKTP 3 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 15

Pa3gen 5. KBanToBble iBJICHUSA

5.1 |McmyckaHue ¥ MOTJIONICHUE CBETa aTOMOM 4 1 bu6nunoreka [IOK
https://m.edsoo.ru/7f41a4a6

5.2 |CtpoeHue aTOMHOTO sipa 6 1 bubmmoreka LIOK
https://m.edsoo.ru/7f41a4a6

5.3 | SmepHble peaKiuu 7 1 1 bu6nunoreka [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pasnen 6. IloBTopuTe1bHO-00001AK0IIUIT MOAYIb

6.1 |TloBTOpeHME M 0000IICHHUE COACPKAHUS Kypca (DU3HKH 32 9 2 bubnmnoreka [JOK

7-9 kmacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27

[Ipu pa3paboTke paboueil nNporpaMMmbl B TEMATUYECKOM IUIAHUPOBAHMM JOJDKHBI OBITh YUYTE€HBI BO3MOKHOCTH
WCIIOJIL30BaHUS AJIEKTPOHHBIX (LUGPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBIISIOMUXCA YUCOHO-METOAMYECKUMHU MaTepuajiaMu
(MyIbTUMEIUUHBIE IPOTPAMMBI, JIEKTPOHHBIE YYEOHUKH U 33JaYHHUKH, 3JIEKTPOHHbIE OUOIMOTEKH, BUPTYaJbHbIE TaOOpaTOpHH,
UTPOBBIE MPOTPAMMBI, KOJUIEKIUU HU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), pealu3yronux auaaktudeckue Bo3moxHoctu UKT,
coliepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 00pa3oBaHMH.
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI TSI YAEHUKA

» Ou3uka: 7-i kiiacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kiacc/ [leppiukun .M., IBanoB A.U., AkunonepHoe
obmectBo «M3narenscTBo «IIpocBenieHney

» Ousnka: 8-i kacc: 6a30BbI ypoBeHB: yueOHuK, 8 kinacc/ [lepeimkun Y. M., Banos A. 1.,
AxumonepHoe oomectBo «M3narenpctBo «IIpocBemenue»

« dusnka: 9-if KiIace: 6a3oBblil ypoBeHb: yueonuk, 9 xiace/ [epsiukus M. M., ['yrauk E. M., UBaHoB A.
., ITerpoBa M. A., Akumroneproe obmiectBo «M3marensctBo «IIpocBemnienne»

METOINYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA

1. Jlykamuk B.W. cOoopHuk 3ama4 no dusuke uis 7-9 kinaccoB 00meoOpa3oBaTeIbHbIX yupexaeHuii / B.1.

Jlykammuk, E.B. Banosa. - M.: IIpocsemenne, 2010. |

2. Mapom, A. E. ®usuka. 7 ki1.: nugakradeckue matepuainst / A. E. Mapon, E. A. Mapon.- M.: JIpoda.

2010.

3. Mapow, A. E. ®usnka. 7 K11.: TPEHHPOBOYHbIE 3a1aHHs; 3aJaHHs IS CAMOKOHTPOJIsT; CaMOCTOSITENbHbIE
a0oTeI U 1p. YueOHo-MeToaudeckoe nocodue / A. E. Mapon, E. A. Mapos. - M.: Ipoda. 2010.

4. EnoxoBu4 A.C. CipaBoYHHK 10 (PM3HMKE U TeXHUKE. YueOHoe nocodue s yyammxcs. M. [Ipocemenue,

19809.

5. ®usuka: qunakruyeckue matepuaisl s 7,8,9 kinaccos / A.E. Mapon - [Ipoda, 2007.

HADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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