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HOACHUTEJBbHASA 3AIIMCKA

®enepanbHas padouas mporpaMma o pusuke A1 00yqaroImuxcsl ¢ 3a1eP>KKOU
ncuxudeckoro passutus (naiee — 3[1P) Ha ypoBHE 0CHOBHOTO 001Ier0o 00pa3oBaHUS
MOJArOTOBJICHa Ha oOcHOBe deaepaabHOrO0 TOCYAApCTBEHHOTO 00pa30BaTEIHLHOTO
cTaHaapTa ocHoBHOro oouiero odpaszosanus (IIpukaz Munmnpocsemnienus Poccuu ot
31.05.2021 r. Ne 287) (maiee — D®I'OC OO0OO), denepanbHON ananTUPOBAHHOU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa30BaHus JJ1si 00y4aroIIXCs C
OTpaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3z Munmnpocsemenus Poccun ot
24 Hosa6ps 2022 1. Ne 1025), @enepanbHoii paboueii mporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanusi Mo ydeOHOMy mpenmery «Duzuka» (0a3oBblii ypoBeHb), Konuenmu
npenojaBanusi yueOHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX OpPraHU3aLUIX
Poccuiickoit  denepanuu, peanu3yomMX OCHOBHBIE  00I1Ie00pa3oBaTeIbHbIC
nporpammel, ®DenepasbHOM  pabodeil MporpaMMbl  BOCHUTAHUS, C  YYETOM
pacmpeneNeHHbIX 0 KJIaccaM IPOBEPSIEMBIX TPEOOBaHUHN K pe3yjbTaTaM OCBOCHHUS
denepalibHON aIaNTUPOBAHHON 00Pa30BATENBHONM MPOTPaMMBbl OCHOBHOTO OOIIEro
00pa3oBaHus 11 00YUYaIOIIUXCS C 3a/IEPIKKOU IICUXUYECKOTO PAa3BUTHUSI.

O0mas xapakTepucTuKa y4e0Horo npeamera «Pusuka»

Vuebubii  mnpeaMer «®Puzukay  ABIACTCS  CHCTEMOOOPA3yIOIMIMM  JUIS
€CTECTBEHHOHAYYHBIX MPEAMETOB, IOCKOJIbKY (PU3MUECKHE 3aKOHBI MHUPO3JIaHUS
ABIISIIOTCSL  OCHOBOM COJZEpXKaHUsI KypCOB XHUMHUH, OHOJIOTHH, Treorpapuu u
acTpoHOoMUHU. DuU3KMKa BOOPYX,aeT OOYyYAIOLIUMXCS HAayYHbIM METOJIOM IIO3HAHMS,
MO3BOJISIOIIMM OJIy4YaTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[Ipeamer MakcuManbHO HampaBieH Ha (OPMHUPOBAHHE UWHTEpeca K
NPUPOJHOMY M  COLUMAIbHOMY MHPY, COBEPIICHCTBOBAaHUE I10O3HABATEIbHOU
nestenbHocT oOydaronmuxcsi ¢ 3[IP 3a cuer oBnajeHUs MBICIUTEILHBIMU
omnepauusMl CpaBHEHHUsA, OOOOIIEHHUs, pa3BUTUE CIIOCOOHOCTH APTryMEHTHPOBATH
CBOE MHEHHUE, (POPMUPOBAHNE BO3MOKHOCTEH COBMECTHOM JEATEIHLHOCTH.

Wzydyenne ¢usuku crnocoOCTByeT pa3BuTuio y oOyuatomuxcs ¢ 3I1P
MPOCTPAHCTBEHHOTO BOOOpaXEHHUsA, (PYHKIMOHAIBHOW TI'PAaMOTHOCTH, YMEHHS
BOCIIPUHUMATh W KPUTHUYECKH aHAIU3HPOBATh WH(GOPMAIMIO, MPEACTABICHHYIO B
pa3anuHbIX (opMax. 3HAYMMOCTh IpeAMeTa 7Sl Pa3BUTHUS )KU3HEHHON KOMIIETEHIINU
oOydJaroluxcsl  3aKJII0YaeTcsi B YCBOGHHM OCHOBBI  (DU3MYECKUX  3HAHMH,
HEOOXOUMBIX JUIsl TIOBCETHEBHOM KM3HU; HABBIKOB 3J0POBOr0 U 0€30MacHOro AJis
YeJI0BEeKa U OKPYIKaIoIIeH ero cpesbl o0pasa ku3Hu; GOPMUPOBAHUH IKOJIOTMUECKON
KYJbTYpBI.

ITporpamMMma oTpaxaer coaepxkanue o0yueHus npeamery «dusnka» ¢ yuerom
0co0bIX 00pa3oBaTeIbHbIX NOTpeOHOCTEN 00yyaromuxcs ¢ 3[1P. OBnanenne qaHHBIM



y4€OHBIM NPEAMETOM IIPEACTABISAET ONPEAEICHHYIO TPYAHOCTh AJI 00YUaIOLIUXCS C
3[IP. DOto <CcBA3aHO C  OCOOCHHOCTSIMH  MBICIIMTCIBHOU  JCATEIILHOCTH,
NEePUOANYECKUMH  KOJICOAHMSIMM ~ BHHUMaHHUS, MajlbiM  OOBEMOM  MaMSTH,
HEJOCTATOYHOCTBhIO OOLIEro 3amaca 3HAaHWW, MOHM)XCHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOT0 PA3BUTHSI.

s mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4yeOHOro mpeamera «Duznkar
HeoOXoauMma ajanTanusg o0beMa U XapakTepa ydeOHOro Marepuaiga K
[O3HABATEJIbHBIM BO3MOYKHOCTSM JaHHOW KaTE€ropuu OO0y4arouuxcs, y4yeT HX
OCOOCHHOCTEN pa3BUTHUSA: UCIOJIb30BAHUE AJITOPUTMOB, BHYTPHUIPEAMETHBIX U
MEXIPEAMETHBIX CBA3€H, IOCTETIEHHOE YCIOKHEHUE N3y4aeMOro MaTepuaa.

JlanHast mporpaMMa KOHKPETH3UPYET COAEpkKAaHHE IPEIMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHMSIMH O0Opa30BaTEIBHOIO CTAHJAPTa, PEKOMEHIYEMYIO
[OCJIEI0BATENbHOCTh HU3YUYEHHS Pa3lesioB (PU3UKU C yUYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO TMpOIecca, BO3PACTHBIX U
MICUXOJIOTUYECKUX ocoOeHHocTel oOyuaromuxcst ¢ 3[IP Ha ypoBHE OCHOBHOIO
oOwero o0Opa3oBaHusi, ONpenesieT MUHUMAIbHBIA HAOOp OMBITOB, JEMOHCTpPAIIHA,
OPOBOAMMBIX ~ YYHTEJEeM B Kjacce, JabopaTopHbIX paboT, BBIMTOIHAEMBIX
00yYarOIIMMUCH.

Merognueckorn OCHOBOM M3ydeHUs1 Kypca «Dusnka» Ha ypOBHE OCHOBHOIO

o011ero oOpazoBaHuUs SIBJISIETCS CUCTEMHO-EATEILHOCTHBIN ITOIXO,
00eCTICUMBAIOIINN JTOCTHKEHUE JIMYHOCTHBIX, METAMPEJAMETHBIX M IPEIMETHBIX
00pa3oBaTeIbHBIX PEe3yJIbTaTOB MOCPEICTBOM OpraHHu3aluN AKTHUBHOM

MO3HABATENILHON JESITEIIbHOCTH O0YyYaloluXCcsi, YTO OY€Hb BAXKHO NPH OO0yYeHUU
nereit ¢ 3I1P, s KOTOPBIX XapaKTepHO CHUYKEHHE MMO3HABATEIIbHON aKTUBHOCTH.

esu u 3a1a4u u3yyeHust yueOHOro npeamera «@u3nkKa»

Obwue yenu wzydeHus yudeOHoro mnpeamera «®Dusuka» MpeACTaBICHBI B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 00111ero oOpa3oBaHus.

OcHOBHOM 11eIbI0 00YYEeHHS JeTell ¢ 3aJep>KKOU MCUXUYECKOTO Pa3BUTHS Ha
JTAHHOM TIpEIMETE SBJISICTCS: TOBBINICHWE COIMAIBLHON ajanTalii JeTed depes
npuMeHeHne (U3NIEeCKUX 3HAaHUH Ha TIPaKTHKE.

s obyuaromuxces ¢ 3I1P, Tak ke, Kak ¥ JJIs1 HOPMATHUBHO Pa3BUBAIOLIUXCS

CBEPCTHHUKOB,  OCBauBAIOLIMX  OCHOBHYIO  00pa30BaTeibHYIO  MpOrpammy,
JOMUHHUPYIOILEE 3HAaUEHUE TPUOOPETAIOT TaKUE yeu, Kak:
= npuoOpeTeHre HuHTepeca M cTpemiieHus oOywatomuxcs ¢ 3[IP «k

HAYYHOMY HW3yYCHHUIO TPHUPOIBI, PA3BUTHE WX HWHTCIUICKTYAJIbHBIX W TBOPUECKHX
CIIOCOOHOCTEM;

- pa3BuTHE 0a30BBIX MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS H
dbopMuUpoBaHUE UCCIETOBATEIHCKOTO OTHOIICHHSI K OKPYKAIOITUM SIBIICHUSIM;
- dbopMuUpOoBaHME HAYYHOTO MHUPOBO33PEHUS, Ha JOCTYITHOM IS

oOyyatomtuxcs ¢ 3[1P ypoBHe, kak pe3ynaprara U3y4eHHs] OCHOB CTPOEHHSI MaTepuu U
(GyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHY;



. dbopMupoBaHUE MPEACTABICHUN O Poiu (U3UKU Ui PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.
JlocTrkeHHe 3TUX Liefield 00eCIeunBaeTCsl PEIIEHUEM CIEAYIOINX 3a0ay.

. npuoOpereHue 0a30BBIX 3HAHUI O JUCKPETHOM CTPOCHUHU BEILECTBA, O
MEXaHNYECKHUX, TEIIOBBIX, NIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX;

. NpUOOpETEHUE YMEHHUI ONMUCHIBATD U OOBSACHATH (PU3UUECKUE SBICHUS C
MCIOJIb30BaHUEM TOyYCHHBIX 3HAHUN U C ONOPOM Ha TUIaH/CXEMY,

. OCBOCHHME METONOB DpELUICHUSA NPOCTEHIINX PAcUyE€THBIX 3a1ad C
UCIOJIb30BaHUEM (PU3MUECKUX MOJIENIEN C OTIOPO Ha aJITOPUTM;

. pa3BUTHE YMEHUN HAOMIONATh TPUPOAHBIE SIBICHUS U BBINOJHATH

OMbITHI, Ja0OpaTopHble PabdOTBl U  IKCHEPUMEHTAIbHBIE HCCIEIOBAaHUS C
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX TPUOOPOB (1O PYKOBOACTBOM YUHTEIs);

. OCBOEHHE NPUEMOB pabOThI ¢ HH(pOpMaLUEl PU3NIECKOTO COJEPIKaHus,
BKJIIOYas MH(OPMALIMIO O COBPEMEHHBIX JOCTMKCHHSIX (U3MKH, aHAIU3 W
OLICHUBaHUE UH(OpPMALINH;

- 3HAKOMCTBO cO  cdepamu  mOpodecCHOHANbHOW  JIEATEIIbHOCTH,
CBSI3aHHBIMH C (U3HUKOH, W COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSX (DU3HUECKON HAyKH.

Ocob0enHocTH 0TOOpa M aganTALMM Y4eOHOT0 MaTepuaJa no pusnke

OcHoBoli  OOydeHuss  OOydYarolUXcCs c 3[IP nHa  mpeaMerax
€CTECTBEHHOHAYYHOTO IUKJIA SBISAETCS Pa3BUTHE Y HUX OCHOBHBIX MBICITUTEIBHBIX
omeparui (aHaJu3, CHUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBINOJHEHUS
pa3BUBAIOIINX YIPaKHEHUH, (OPMUPOBAHUE NMPUEMOB YMCTBEHHOW pabOTHI: aHAIU3
UCXOJHBIX JIaHHBIX, IUIAHWPOBAHME MaTepHalia, OCYIIECTBIECHUE IO3TAlHOIO U
UTOTOBOI'O CAaMOKOHTPOJIS, a TaKXe OCYLIECTBISIECTCA JMKBUAALMS MPOOENoB B
3HaHUSAX, 3aKpEIUICHUE U3YYEeHHOI0 MaTepuasa, oTpaboTKa ajJropuTMOB, TOBTOPEHUE
IIPOMAECHHOr0. bonpioe 3HaueHUEe NPUAACTCS YMEHUIO PACCKa3aTh O BBINOJHEHHOU
paboTe ¢ TpPaBUIBHBIM YNOTPEOJICHUEM COOTBETCTBYIOIEH TEPMHUHOJOTUU U
COOJIIOICHUEM JIOTUYECKUX CBA3€M B M3iaraeMoM Matepuane. s oOydarommxcs
3[IP Ha ypOBHE OCHOBHOIO 00IIEero oO0pa3oBaHUsA MO-TPEKHEMY SBISIOTCA
XapaKTepHBIMU: HEJIOCTATOYHBIA YPOBEHb PAa3BUTHUS OTACIBHBIX TCUXUYECKUX
MPOIECCOB (BOCIIPHUSATHSI, BHUMAHUS, MaMSITH, MBIIUICHNS), CHUKCHHBIH YpPOBEHB
MHTEIJICKTYaTbHOTO Pa3BUTHS, HU3KWUH ypOBEHb BBHITIOJHEHHs Y4YEOHBIX 3aJaHUH,
HU3Kas ycnemHocTh oOydenus. I[loaromy mnpu wusydyenuun ¢Gu3nkua Tpedyercs
IeJICHAITPAaBICHHOE HHTEJUICKTyalbHOE pa3BuTue oo0yuatonuxcs ¢ 3[1P, oTBewarormiee
UX OCOOCHHOCTSIM M BO3MOXKHOCTSIM. YueT ocobeHHocTeil oOyuatomuxcs c 3I1P
TpeOyeT, 4ToObl MpPU HM3YYCHHUH HOBOTO MaTepualia 00s3aTeIbHO TMPOUCXOIUIIO0
MHOTOKpPaTHOE €ro IMOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHHE TEM U BOMPOCOB,
PacKpbIBAIOIINX CBA3b (DM3UKHU C JKU3HBIO; aKTyalIU3alysl NEPBUYHOTO KU3HEHHOTO
OTIbITa 00YYarOIINXCS.

VYcBoeHre mporpaMMHOro Mmatepuana 1o (u3MKe BbI3BIBAET OOJbIINE
3arpynHeHus y oOyuaromuxcsi ¢ 3IIP, mostomy Teopust u3yuaercsi 0e3 BBIBOAOB



CIIOXKHBIX (hopmyn. 3anauu, TpeOyrolMe NPUMEHEHUS CIIOXKHBIX MaTeMaTH4YEeCKUX
BbIUMCICHUH © (OpMyd, B OCOOCHHOCTHM TakuxX TeM, Kak «MexaHuueckoe
IBIKEHUE», «ApxXxuMenoBa cuiay, «MexaHuueckas 3HEprus», «IEKTPUUYECKUE
ABJICHUS», «JJEKTPOMATHUTHBIE SBJICHHS», PEIIAIOTCS B KJIacCe€ € IOMOILBIO
YUHTEJIS.

Oco0oe BHHMMaHHUE MPU H3YUYEHUU Kypca (PHU3UKU YJEIseTCs MOCTAHOBKE MU
OpraHu3alMK 3KCIEPUMEHTA, a TAKXKE MPOBEICHUIO (IPEUMYILECTBEHHO HA Ka)I0M
YpOKE€) KpaTKOBPEMEHHBIX JEMOHCTpAalMid (BO3MOXHO C  HCIIOJIb30BaHHEM
AJIEKTPOHHOM JeMoHcTpanuu). HekoTopeie TeMbl 00s13aTENBHO JOJKHBI BKJIHOYATH
OIOpHBIE JIabOpaTOpHbIE PAOOTHI, KOTOPHIE Pa3BUBAIOT YMEHHE II0JIb30BaThCS
OpOCTEMIIMMU NpUOOpamMH, aHAIM3UPOBATh IOJIYYEHHbIE JaHHble. B cBs3u ¢
OCOOCHHOCTSIMM  TIOBEJIEHUST M jedAreiabHocTH  oOydaromuxcst ¢ 3IIP
(pacTOpMOKEHHOCTb, HEOPTaHU30BAHHOCTD) MPEAYCMOTPEH CTPOXKANIINKA KOHTPOJIb
3a cOOJIIOJIEHUEM TIPABUJI TEXHUKU O€30MACHOCTU MPU MPOBEICHUHN JTA0OPATOPHBIX U
MPaKTUYECKHUX PaldoT.

bonpmoe BHUMaHue npu u3ydeHu Gusnuku nogpoctkamu ¢ 3I1P oOpamnaercs
Ha OBJIAJICHHUE MMHU MPAKTUYECKHMMH YMEHHSIMU W HaBblkamu. lIpemycmarpuBaercs
YMEHbLIEHUE 00bEMa TEOPETHUECKUX CBEJICHUM, BKIIOYEHUE OTAEIbHBIX TEM WIIH
LEJbIX pa3fenoB B MaTepuaibl Uil O030pHOr0, O3HAKOMUTENIBHOTO — WIIA
(dakynpTaTUBHOTO M3ydeHus. lIpennaraercss ymeHblIeHuE 00beMa MaTeMATHUYECKHUX
BBIYMCIICHUH 3a CUET YBEJIMYEHUS KaU€CTBEHHOT'O OIMCAHHUS SIBJICHUM U IPOIIECCOB

JlocTaTtoyHOE KOJIMYECTBO BPEMEHM OTBOJUTCS HA PACCMOTPEHUE TEM U
BOMNPOCOB, PACKPHIBAIOLIUX CBA3b (PU3UKU C JKU3HBIO, C TEMHU SBICHUSIMH,
HaOJII0JCHUSIMH, KOTOPbIE XOPOILIO U3BECTHBI YUEHUKAM U3 UX )KU3HEHHOTO OIBITA.

MakcuMaJIbHO ~ MCHOJIB3YIOTCSI ~ MEXIIPEAMETHbIE  CBSI3W  C  TaKUMU
TUCHIUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOyuarommecs c 3IIP
0COOEHHO HYXKIAIOTCA B MPENOAHECEHUH OJIHOTO M TOrO K€ Y4eOHOro marepuaina B
pa3IMYHBIX AaCMEKTaX, B €ro BapbHUPOBAHWU, B HEOJHOKPATHOM IIOBTOPEHUU H
3aKpEIUICHUA IIOJIyYEHHBIX 3HAHWUM W  MPAKTUYECKUX yMeHud. [lo3Bosss
paccMaTpuBaTh OJUH U TOT K€ YYEOHBIA MaTepuall ¢ pa3HbIX TOYEK 3PEHMS,
MEXIIPEIMETHBIE CBSI3U  CIIOCOOCTBYIOT €ro JIydllleMy OCMBICIIEHUI0, Ooiee
IPOYHOMY 3aKPEIUICHUIO TIOJyYEHHbBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

IIpumepHble BuabI JesaTedabHOCTH oOy4yaromuxess ¢ 3IIP, oOycioBieHHbIe
oco0bIMM  00pa3oBaTeJIbHbIMM  NOTPeOHOCTAMH W oOecneynBalouIue
OCMBICJICHHOE OCBOCHHE COJIePKAHUN 00pa3oBaHus N0 npeamery «Puznka»

[TpumepHas TemaTHUecKasi M1 TEPMUHOJIOTUYECKAs JIEKCUKA 10 Kypcy (pU3UKU
cootBeTcTBYeT ®OIT OOO.

Conepxxanue BUAOB AestenbHocTH oOydaromuxcs ¢ 3[1P Ha ypokax ¢usmku
OTIPENENSETCS UX 0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMH. [ToMuMO TTUPOKO
ucnospzyeMbpix B @OIT OO0 obuwmx a1 Bcex o0yyaromuxcs BUIOB ASTEIbHOCTU
CJIETyeT YCUJIUTh BUBI AESTENbHOCTH, crieHu(UYHbIC ISl JAaHHON KaTeropuu JeTeu,



o0ecneuMBaroIIe OCMBICIIEHHOE OCBOCHUE COAEpkKaHUs 00pa30BaHus MO MPEAMETY:
YCWJIEHHE MPEAMETHO-ITPAKTUYECKON JIEATEIbHOCTH C AKTUBU3AIMENl CEHCOPHBIX
CUCTEM; OCBOEHME MarepHuaja C OIOpPO Ha alIrOpPUTM; «IIOIIArOBOCTH» B M3yYEHUU
Marepuana; HWCIOJb30BaHUWE JOINOJHUTEIBHON BHU3YaJbHOM OIOPHI  (CXEMBI,
mabJOHbI, OMOpHBIE TaOJMIBI); PEYEeBOM OTYET O TpoLecce U pe3ysbTare
NEeATEIbHOCTH; BBIIIOJHEHUE CIELMAIBHBIX 33JJaHul, 00ECIEUNBAIOIIUX KOPPEKIUIO
peryiasiuun  y4eOHO-TIO3HABATENIbHON JEATENBbHOCTH M KOHTPOJb COOCTBEHHOIO
pe3yJbTara.

Jia obOywarommxcsi ¢ 3IIP cymiecTBeHHBIM SBISIOTCS HpPUEMBI padOThI C
JEKCUYECKUM MaTepuanoM 1o mpenmery. [lpoBoautcst cneuumanbHass pabora 1o
BBEJICHUIO B AKTUBHBIM CJIOBAaph OOYYAIOLIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaemble TEpMUHBI BBOJSATCS Ha IOJMCEHCOPHOHM OCHOBE, 00s3aTelbHa
BU3YyaJbHAs OAJEPKKA, AJITOPUTMBI pabOTHI C ONPEAEIECHUEM, OTIOPHBIE CXEMBI IJIs
aKTyaJIu3aluyd TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTeNbHBIMUA MOTPEOHOCTAMH OOYYAIOIIMXCA C
3I1IP, mpu miaHupoBaHUU padOTHl YYEHHMKAa Ha YPOKE CIEAyeT MpUIEpPKUBATHCA
CJIEIYIOIUX MOMEHTOB:

1. Ilpm ompoce HeOOXOOUMO: JaBaTh aJrOPUTM OTBETA; pa3peliarh
MOJIb30BATHCS IJIAHOM, COCTABIIEHHBIM IIPU MOJATOTOBKE JOMAIIHETO 3aJaHus; 1aBaTh
OonplIE BpEMEHM TOTOBUTHCS K OTBETY y JOCKM; paspemarb Jelarh
IpeIBapUTEIbHBIE 3aMKUCH, T0JIb30BATHCS HATJISIIHBIMU TOCOOUSMU.

2. Tlo BO3MOXHOCTH 3aJaBaThb OOY4YAIOIIMMCS HABOJSIIME M YTOUHSIOIINE
BOMPOCHI, KOTOPbIE IOMOT'YT UM IOCJIEOBATEIBHO U3JI0KUTh MaTepral.

3. CucremaTnuecku IpOBEPSATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, JJis
CBOEBPEMEHHOTO OOHAPY>KEHUS MPOOETIOB B MPOIIEIIIEM MaTepurare.

4. B npouiecce U3yyeHUs HOBOTO MaTepuaia BHUMaHUE YUEHUKOB oOpaliaercs
Ha HanboJiee CIOXKHBIC pa3jeibl u3ydaeMoil TeMbl. Heo0xonumo vaiie oopamarses K
HUM C BOIPOCAaMH, BBIICHSIONIMMUA TOHMMaHHE Yy4eOHOro  MaTepuana,
CTUMYJIUPOBATh BONPOCHI NPHU 3aTPYAHEHHUSIX B YCBOEHUH HOBOTO MaTepuara.

Mecto yueOHOro npeamera « ®usnka» B y4eOHOM IIaHe

B cootBercTBUM ¢ DenepaibHbIM TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJIapPTOM OCHOBHOTO 00111er0 00pa3oBaHus yueOHBIN npeameT «Dusrkay BXOIUT
B MPEIMETHYI0 001acTh «EcTecTBEHHbIE HAyKW» M SBIACTCS 00S3aTCIbHBIM IS
uzyuenusi. ConaepkaHue ydeOHoro nmnpeaMera «®Duszuka», TMPEICTABICHHOE B
®denepanpHOil padoueit mporpamme, coorBerctByer PI'OC OO0, dDenepanbHOi
o0pa3oBaTeIbHON IPOrpaMME OCHOBHOTO 00Imero ooOpa3oBanms, DenepanbHOI
aJanTUPOBAHHOW 00pa30BaTEIBLHOM MpOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHMUS
JUTsE OOyYarOIMXCA C 3aJCPXKKON TCUXUYecKoro pasButus. OOIiee 4YuCiIO Yacos,
PEKOMEHIOBAaHHBIX ISl M3ydeHus (pu3uku Ha 6a30BOoM ypoBHE, — 238 4yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJleN0), B 8 Kiacce — 68 yacoB (2 yaca B HeJEN0), B 9
kinacce — 102 ygaca (3 yaca B HezeInio).



BOCIUTATEJIbHBINA NOTEHIIUAJ YYEBHOI'O ITIPEJMETA C
YYETOM PABOYEN IMPOI'PAMMBI BOCIIUTAHUSA

PabGouass mnporpamma cdopMupoBaHa C ydeToM pabodeil TporpamMMbl
BOCITUTaHUS IIKOJIbI COOTBETCTBYIOIIETO YPOBHH.

BocnurarenpHplii moTeHnMan yuebHoro mpenmera «Duszmka» peanusyercs
qyepes:
- MPUBJICYEHUE BHUMAHHS OOYyYarOUIMXCS K LEHHOCTHOMY AaCMEKTy M3y4aeMbIX Ha
ypOKax SsIBJICHUN, OpPraHu3alyi0 UX padoOThl C IOJy4aeMOHl Ha ypOKE COLIMAJIbHO
3HaYUMOW MH(pOpMAIMEl — HWHUIUUPOBAHUE €€ OOCYXKACHUS, BBICKA3bIBAHUS
0oOy4JarolMMUCSI CBOET0 MHEHHUS [0 €€ IOBOJY, BBIPAOOTKM CBOEr0 K HeEH
OTHOILIECHUS;
- JIEMOHCTpalio OOy4YaroIUMCsS MPUMEPOB OTBETCTBEHHOI'O, TIPaXXIaHCKOIO
HOBEJICHUS, NPOSBICHUS UEJIOBEKOJIIOOMS M J10OpOCEpACUHOCTH, 4Yepe3 Moa0op
COOTBETCTBYIOIIMX TEKCTOB [JIsi UTEHHWs, 3aJad Uil peuieHusi, MpoOJIEMHBIX
CUTYaLMi 17151 00CYKICHHS B KIIACCE;
- NPUMEHEHHE Ha YypOKaX HMHTEPAKTHUBHBIX (QOpM paboThl ¢ OO0y4YarOIIMMHUCS:
MHTEJUIEKTYAJIbHBIX ~ UTP,  CTUMYJHMPYIOIIMX  MO3HABATEIbHYI0  MOTHBALUIO
oOyyaroumxcsi; AUJAKTUYECKOTO TeaTpa, IJ€ IMOJIy4YEHHbIE Ha YpOKE 3HaHUsA
OOBITPBIBAIOTCSI B TEATPAJbHBIX IMOCTAHOBKAaX; JHUCKYCCHH, KOTOpbIE JaloT
oOyJaroumcsi BO3MOXXHOCTh MPHUOOPECTH ONBIT BEACHHUS KOHCTPYKTUBHOIO
JMalora; rpynnoBoi paboTel Uiy padOThl B Mapax, KOTOpbIE ydaT O0y4aroumuxcs
KOMaH/IHOM paboTe U B3aUMOJIEHCTBHUIO C APYTUMHU 00yUYatOIIUMUCS;
- THULIMUPOBAHHUE U TIOJACPKKY HUCCIEI0BATENICKON NEATEIbHOCTH 00yYaroIuXcsl B
pamMKax peajau3alud MMH HHIWBUIYaJbHBIX W TPYMNIOBBIX MCCIEI0BATEIbCKUX
OPOEKTOB, YTO JacT OOy4yarolUMCS  BO3MOXHOCTb  HPUOOPECTH  HAaBBIK
CaMOCTOSITEJIbHOTO PEILIEHUSI TEOPETUYECKOW MpPOOJEeMbl, HaBbIK T'€HEPUPOBAHUS U
oopMiieHUs COOCTBEHHBIX HJEH, HABBIK YBAXUTEIBHOIO OTHOIICHUSI K YY>KUM
uaesM, oQopMIIEHHBIM B paboTax APYrHMX HCCIeNOoBaTeNed, HAaBBIK IyOJIMYHOIO
BBICTYIUICHUS TIEpe]l ayJUTOpUEH, apryMEHTUPOBAHUS U OTCTAaMBAaHUS CBOEH TOUYKHU
3peHus;
- noOyxjaeHue oOydarouuxcsi coO0JIIoaTh Ha YpOKe OOLIENPUHATHIE HOPMBI
NOBEACHUS, IpaBuia OOUIEHUSI CO CTapIIUMH (TEeIarorn4yeCKUMHU pabOTHUKAMH) U
CBepCTHUKaMH  (OOydaromMMHCS), TOPUHLIMUMOB  Y4eOHOW  JUCUMIUIMHBI U
CaMOOpraHu3aluu.

COAEPKAHUE YYEBHOTI'O IPEJIMETA «®PU3UKA»

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPY/KAKOIIEr0o MUpPa
dusnka — Hayka o npupose. SIsnenus npupoasl (MC). Gusnueckue sBneHus:
MEXaHUYECKHUE, TEMIIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.




dusnueckue BenuuMHBL. V3MepeHune ¢u3MYecKuX BeMWUMH. Dusuueckue
npubopwi®. Ilozpewnocms usmepenuii. MexyHapoaHas CUCTEMA €IMHHIL,

Kak ¢usuka u qpyrue ecteCTBEHHbIE HAYKH H3y4aloT pupony. Ecmecmeenno-
HAyuyHulll Memoo NO3HAHUA: HaOM0O0eHue, NOCMAHOBKA HAYYHO20 BONpOCd,
8bIOBUIICEHUE — 2UNOme3, JKCNepuMeHm No Npoeepke 2unomes, 0ObICHeHUe
Haobarwoaemoeo asienus. Onucanue QuzuuecKux sa1eHull ¢ NOMoOwbI0 Mooenell.

[IpeameT u MeTOABI HU3UKH.

JMemoncmpayuu®

1.  MexaHuyeckue, TEIIOBbIE, >JIEKTPHYECKHE, MATHUTHBIE, CBETOBBIE
SABJICHUS.

2.  dusuyeckue NpuUOOPHI U MPOLEAYPa IPAMBIX H3MEPEHHI aHATOrOBBIM

U (POBBIM PUOOPOM.

Jlabopamopnvie pabomul u onvimul

1.Onpenenenrie 1eHbl JEJIEHUS H3MEPUTEIBHOTO MpuOOpa (UCHOJIB3YA
TEXHOJIOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. N3mepenne paccTOsIHUM.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeodenenue pazmepos Maivlx meil.

5. H3Mepenue TemmepaTypbl MpU IMOMOIIM >KUAKOCTHOTO TEpMOMETpa U
JaTYuKa TeMIepaTyphl.

6. Ilpogeodenue ucciedosanus no nposepke 2unomeswvi:. O0ANbHOCMb NOIEMA
wapuka, nyweHHo20 20pU30HmMaibHo, mem 0ovuile, yem Ooblle 8blCcoOma nycKa.

Paznen 2. IlepBoHayajibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA

CrtpoeHue BemecTBa: aTroOMbl W MOJIGKYJBI, ux pasmepvl. Onvimel,
00Ka3vlearouue OUCKpemnHoe CmpoeHue 8euecmad.

JlBmokenne dvactuil BemiectBa. CBsS3b CKOPOCTH JIBMDKCHHS YacTHI[ C
Temneparypoil. bpoyHoBckoe nBmxkenwe, mubdysusa. Bzaumooeiicmeue uacmuy
seujecmea: npumsdicenue U OmmaiKueaHue.

ArperaTHble COCTOSHUSI BEIICCTBA: CMPOCHUE 24308, HCUOKOCMEU U MEEPObIX
(kpucmannuweckux) men. Bzaumocesazv medicoy ceovicmeamu 6ewyecms 8 PA3HbIX
azpe2amHuviX COCMOSHUSAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. Ocobernocmu
azpe2amHuvix COCMOSHUL B00bL.

JMemoncmpayuu®

1. HaGnrogenne 6poyHOBCKOTO ABM)KECHUS.

2. Habnronenue nuddysun.

3. Habmooenue  ssnenuil,  0OBACHAIOWUXCS — NPUMSICEHUEM  UU
OMMAIKUBAHUEM YACMUY 8euecmad.

Jlabopamophuie padbomul u onvimol
1. Oyenka ouamempa amoma memooom psi0os (¢ UCnob308anuem pomoepaghuti).




2. OnpIThI IO HAOJIIOACHUIO TETUIOBOT'O PACIIUPEHUS Ta30B.
3. OmpITEl IO OOHAPYKEHUIO MEWUCTBHSI CHJI MOJICKYJIAPHOTO TPUTSKCHUS
(2/1eKMpPOHHAA 0EMOHCMPAYUSL).

Pasnen 3. /IBm:keHne U B3aUMOJEHCTBHE TeJl

Mexanudeckoe IBIWKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKCHUE.
Ckopoctb. Cpeousisi ckopocmv npu HepagHomepHom Osudcenuu. Pacdu€r mytu u
BPEMEHU JABUKCHUSI.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men Kaxk npuduHa
usMeHeHus ckopocmu o0eudxceHuss men. Macca kak mepa uHepmHOCcmMU mend.
[InotHocTh BemiecTBa. CBA3b MIOMHOCMU C KOAUYECMBOM MONEKY 8 eOuHuye
00véMma sewecmaa.

Cuna kak XapakTepucTUKa B3auMojeuctBus ten. Cura ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowpro Ounamomempa. SIBI€HUE TATOTEHUS U CHUJA
Tsokectd. Cuna msowcecmu na opyeux niaanemax (MC). Bec tema. HeBecoMocCTs.
CioxxeHue cuJji, HampaBJICHHBIX MO OAHOM mpsMou. PaBHomencTByromas cui. Cuna
mpenus. Tpenue ckoavbocenus u mpenue noxos. 1penue 6 npupooe u mexuuxe (MC).

HMemoncmpayuu®
HabGnronenne MeXxaHMIeCcKOro IBMKCHUS Tela.

N3mepenne CKopoCTH MPSIMOJTMHEHHOTO ABHKCHUS.
Hab6nronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHEHHE Macc 10 B3aMMOJICHCTBUIO TEll.

CrnoxeHre cuil, HalpaBJICHHBIX 110 OJTHON TIPSIMOIA.

JIaﬁopamopubte pabomul u onvimol

1. OmpeneneHre  CKOPOCTH  PABHOMEPHOTO  ABMXKEHUS  (IIapUKa
B KUIKOCTH, MOJCIH JJICKTPUYECKOTO aBTOMOOWIS W T.1.) (31eKMpPOHHAA
oemMoHCcmpayus).

o vAwN P

2. Omnpenenenue cpeqHed CKOPOCTU CKOJIbKEHUSA OpycKa WM IIapHKa 10
HaKJIOHHOW IIOCKOCTH.

3. Omnpenenenre IIOTHOCTU TBEPIOTO TeENA.

4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb PacTsDKeHHS (AedopmMaiinn)
OPY>KUHBI OT TPUIIOKEHHOW CHUJIBL.

S. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT

BC€Ca TCJIa U XapaKTCpa COIIPHUKACAIOIIUXC HOBerHOCTeﬁ.

Paznen 4. JlaBJjieHne TBEPABIX TeJ, JKUAKOCTEH U ra3oB

Hasnenue. Cnocobvi ymenvulenus u yseiuverus oaeienus. /lasnenue easa.
3asucumocms Oasnenus eaza om o00véma, memnepamypwul. llepedaua Oasenerus
meépoviMu menamu, dHcuokocmamu u eazamu. 3axon Ilackansa. IInesmamuueckue
Mauiunsl. 3aBUCUMOCTD JaBJICHUS KUAKOCTU OT rinyounsl. Coobwarowuecs cocyoul.
Tuopasnuueckue mexanuzmoi.



Atmocdhepa 3emnan u arMmocdepHoe aaBieHue. [lpuuumel cyujecmeosanus
6030ywiHol obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasneHus. 3agucumocms ammoc@eprHo2o 0asienus Om 8blcomvl HAO YPOBHEM MOPAL.
IIpubopul onsa usmepenus ammocpepHo2o 0asienus.

eticmeue srcuokocmu u 2aza Ha nocpyxHcéHHoe 6 Hux meno. BpITalkuBaromas
(apxumenoBa) cuia. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHus KUAKOCTHIO U Ta30M.

CooOmaromuecs cocyibl.

['mnpasnuueckui npecc.

[IposiBieHue neCTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00bEMa MOTPYKEHHOW YacTh
TeJa W TNIOTHOCTH KHUIKOCTH.

1. PaBeHCTBO BRITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus Tell: TUIaBaHUE WJIU MOTPYKEHUE Tell B 3aBUCUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEH Tella U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol

SohkowdPE

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00BhEMA MOTPYKEHHOM
B JKUJIKOCTh YaCcTH TeJia.

2. OnpeneneHue BBITAIKUABAIOWMICH CHUJIBI, JCHCTBYIOUIEH Ha  TeEJo,
IOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOLIECH CHIIBI, JIEUCTBYIOLICH Ha
TEJIO B ’KUAKOCTH, OT MAcCChl TeJa.

4, OnbIThl, JEMOHCTPUPYIOIMIUE 3aBUCHMOCTh BBITAJIKUBAIOIICH CHIIBI,

JIEUCTBYIOIIEH Ha TENIO B KHIAKOCTH, OT 00BbEMa MOTPYKEHHOU B YKUIKOCTh YaCTH
TeJla U OT IUNIOTHOCTH KUIKOCTH.

5. KoncrtpyupoBanue  apeomerpa  uWiIM  KOHCTPYHPOBAHUE  JIOAKHU
U ONPENECIIEHUE €€ TPY30IO0AbEMHOCTH.

Pazgea S. Pabora u MOIIHOCTB. JHEprus

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MeXaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUJIOCKOCTh. [Ipasusno
pasHosecus pviuaea. llpumenenue npasuna pasrHogecus pvivaza K 010Ky. «3010moe
npasunoy mexanuxu. KIIJ mpocteix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanunueckass dHeprusi. Kuumemuueckasi u NOMEHYUANbHASI  IHEPIUSL.
IIpespawenue 00Ho20 6uUOa MexarHuweckou 3Hepauu 8 Opy2ou. 3aKOH COXpaHEHUS
SHEPrUu B MEXAHHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomut u onsimor*



1. Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tella
10 TOPU3OHTAIHHOM MOBEPXHOCTH.

2. HccnenoBanue ycaoBUi paBHOBECHS pblyara.

3. N3mepenue KIII HAaKJIOHHOU IIJIOCKOCTH (31eKmpoHnHan
oemoncmpauusi).

4. N3ydenune 3aKkoHa COXpPAHEHHsS] MEXAHUYECKOW JHEPrUU (2J1eKmpOHHAA
oemoHcmpauusi).
8 KUIIACC

Pa3nea 6. TensioBbIe ABJIEHUSA

OcHOBHblE  NOJIOJCEHUS  MOJIEKYIAPHO-KUHEMUYEeCKOU mMeopuu  CmpoeHUs.
sewecmea. Macca u pazmepvl amomos u monexys. Onvimovl, nOOMEepPHICOArOUjUe
OCHOBHbLE NONONHCEHUSL MONEKVIIAPHO-KUHEMUYECKOU MeopUl.

Mopnenu TBEPAOrO, JKHAKOTO U Tra3000pa3HOrO0 COCTOSIHMI  BEIIECTBA.
Kpucmannuueckue u amopguovie mena. ObvsacheHue c8olcma 2a3o8, HUOKOCmel U
MeEPObIX mell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKoUu meopuu.
CmauuBaHue u kanuiapHle aenenus. 1ennogoe pacuiupenue u cocamue.

Temneparypa. Ces13p memnepamypvl cO CKOPOCHbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprus. Cnocobvl  uzmeHeHusi  GHYympeHHel — OHepeUl:
mennonepeoaia u cosepuienue pabomoi. Buowi menionepeoadu:
Menjionpo8oOHOCHb, KOHBEKYUS, U3TyYEHUE.

KonuuectBo TemnoTsl. Yoenvunas mennoémxocms eewecmea. Tennoobmen u
menJiogoe pasHosecue. Ypasnenue meniogozo banauca.

IInasnenue u omsepoesanue KpUCmaiIuieckux eewecms. Yoenouas menioma
nnasnenus. Ilapoobpaszosanue u kondencayus. Hcenapenue (MC). Kunenue.
Yoenvnasa mennoma napoobpazosanus. 3agucumocms memnepamypvl KUNEHUs om
ammocgeprozo oasnenus. Braxcnocms 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma c2opanus.

Ipunyunvr pabomvr mennosvix osucameneu. KIIJ[ mennosoco osucamens.
Tennosvie 0sucamenu u 3auuma okpyxcaroweti cpeovt (MC).

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

Hemoncmpayuu

1 Habmnronenue 6poyHOBCKOTO ABUKEHUSI.

2 Habmronenue nuddysumn.

3. Habmronenue SsBIIeHU CMauMBaHKS M KaIMILIIPHBIX SBJICHUM.

4 Habmronerune TenioBoro paciimpeHus Teil.

5. M3MeHeHne naBiieHHs Ta3a MPH U3MEHEHUU 00BhEMa M HarpeBaHUM HIIH
OXJIQXKJICHUH.

6. [TpaBuia u3MepeHus: TEMIIEPATYPHI.

1. Bunbl Tenonepenaun.

8. OxmnakieHne Ipy COBEPLICHUH PaOOTHI.



Q. HarpeBanue npu coBepiieHU padoThl BHEITHUMU CUJIAMHU.
10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HabGmroaeHue KUTICHUS.

12. HabGnroaeHue moCTOSHCTBA TEMITEpaTyphl MPH TIIaBICHUH.
13. Mopnenu TEMIOBBIX IBUTATEIICH.

Jlabopamopnuie padomul u onvimul

1. OnbITel 10 OOHAPYKEHUIO NEHCTBUS CUJI MOJEKYJSIPHOTO MPUTSKEHUS
(271eKmpoHHAA 0eMOHCmPayusl).

2. OnbITHI IO BRIPAIMBAHNIO KPUCTAJIJIOB TIOBAPEHHOM COJIM MJIM caxapa.

3. OnbITel 10 HAOJIIOJEHUIO TEIJIOBOIO PACIIMPEHUS ra30B, XKUIKOCTEH U
TBEPJIBIX TEIL.

4. Onpenenenve AaBieHUs BO3ayXa B OajuIOHE IIITPULIA.

S. OneITHI, JEMOHCTPUPYIOLIME 3aBHCUMOCTH JABJICHHS BO3QyXa OT €ro
00BbEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

6. IIpogepka cunome3svl AUHEUHOU 3A6UCUMOCMU ONUHBL CMOIOUKA
AHCUOKOCTNU 8 MEPMOMEMPUYECKOU mPYOKe O meMnepamypul.

7. Habnrogenue u3MeHEHHs] BHYTPEHHEW SHEPruu Tejla B pe3yJibTare
TEIUIoONepeaaud U padoThl BHEITHUX CHUJI.

8. HccnenoBanue gBIEHHS TEIJIOOOMEHA MPU CMEUIMBAHUU XOJIOJHOM U
ropsiueu BOJBI.

Q. Onpedenenue Koauuecmea menjiomol, NOJYYEHHO20 6000U NpU

Menio0oMeHe ¢ HazpemviM MemaiiudecKum YuruHOpOoM.
10. HccnempoBanue mpoiiecca UCTIapeHHUS.
11. OmnpeneneHrie OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.
12.  Onpeoenenue yoenbHol meniomvl NAAGLeHUs 1b0d.

Paznen 7. daekrpruyeckue 1 MATHUTHBIE SIBJICHMSI

Inekmpuszayusi men. JIBa poja SIEKTPUUYECKUX 3apsaoB. BzaumoneicTBue
3apsHKEHHBIX TEJL.

DnekTpudeckoe mote. [lpunyun cynepnosuyuu d1eKmpuyeckux noseu (Ha
KauecmeeHHOM YPO8HE).

Hocumenu snexmpuueckux 3aps008. DiemenmapHuvlil 21eKmpuveckuil 3apsio.
Cmpoenue amoma. 1IpOBOOHUKM U  JUDJIEKTPUKUA. 3aKOH  COXPaHCHUS
3JIEKTPUYECKOTO 3apsa.

DNeKTpUYeCKUd TOK. VYcnosus cywecmeosanus 31eKmpuiuecko2o moKd.
MCTOYHUKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SJIEKTPUUYECKOro ToOKa (TeIIOBOE,
XUMHUYECKOE, MAarHUTHOR). DIeKmpuiecKull mox 8 HCuOKOCMsX U 2a3dx.

PaGota ®w MOIMHOCTH DJIEKTPUUECKOTO TOKa. 3akon Jlicoyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEeKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckas nemnb. Cuna Toka. DIeKTpuueckoe HampsbkeHue. CONpOTUBIICHHE
MPOBOJIHUKA. YOenvHoe conpomueneHue gewjecmaa. 3akoH Oma JiJis ydacTKa IIeTH.
[TocnenoBarenbHOE W MApAJUICIBHOE COCAUHEHWE NPOBOAHUKOB. Kopomkoe
3aMbIKaHue.



ITocTosiHHBIE MarHUTHI. B3auMoAeHCTBUE OCTOAHHBIX MAarHUTOB. Macnummoe
none. Maenumuoe none 3emau u e2o 3HaueHue Oaa dcuzHu Ha 3emne. Onwvim
IOpcmeda. Macnummnoe none snekmpuuecko2o moxa. llpumenenue 31eKmpomacHumos
6 mexuuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
Onexmpoosueamensb NOCMOAHHO20 MoKa. Hcnonvsoanue snexmpoosucamenci
MeXHUYeCKUx YCmpoUucCmeax u Ha mpancnopme.

Onvimsr @apaoes. HAenenue snexkmpomaznumuoi unoykyuu. Ilpasuno Jlenya.
dnexmpoeenepamop. Cnocobwi NOJYYeHUs 9NeKMPUYECcKoll SHepeUU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu
DneKTpu3alus Tell.

JIBa pojia 3JIEKTPUUECKHUX 3apSAI0B U B3aMMOJICHCTBUE 3apsSKEHHBIX TEIl.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOTIA.

DIeKTpOoCTaTUUEeCKast MHAYKIIUS.

3aKOH COXpaHEHUS IIECKTPUUECKUX 3aPsiI0B.

[TpOoBOTHUKY ¥ TUDJICKTPHUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

W cToYHMKY TTOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

0. DACKTpUYECKUI TOK B KUIAKOCTH.

11. T'a3oBwIif pa3ps.

12. H3mepeHue CUbl TOKa aMIIEPMETPOM.

13. H3mepeHue >IEKTPUIECKOTO HATIPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT 1 Mara3uH CONPOTUBICHUI.

15. BsaumoneicTBHE NOCTOSHHBIX MArHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTU pa3/IeJICHUS TIOJFOCOB MArHUTA.

17. MonenupoBaHHe MarHATHBIX MOJICH TTOCTOSTHHBIX MarHUTOB.

18.  OmeIT Opcrena.

19. MarauTHOE noJe TOKa. DIEKTPOMArHHmT.

20.  JleiicTBHEe MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.

21. DIeKTpoaBUTATENh MOCTOSTHHOTO TOKA.

22. MHccrnenoBanue sSBICHUS AICKTPOMAarHUTHOW MHITYKIIHH.

23.  Omnbrter dapanes.

24. 3aBUCHMOCTb HAINpaBIEHUS WHIYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

25.  DIeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol

1. OmneITel MO HAOMIOACHUIO DJEKTPU3AIMU TE WHIYKIMEH U TpuU
CONIPUKOCHOBEHUH.

2. UccnenoBanne AeHCTBUS DJIEKTPUUECKOTO IO Ha TPOBOJHHUKUA H
JTUJICKTPUKH.

3. CoOopka u npoBepka pabOThI AIEKTPUIECKON LIETTH TOCTOSTHHOTO TOKaA.

4, N3mepenue u peryaupoBaHie CUIIbI TOKA.

HOoo~NoOORWNE



S. N3mepenue u peryaupoBaHie HAMPS>KEHUS.

6.  Uccneoosanue 3asucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimol, 0eMoHCmpupylowue  3a8UCUMOCMb  JJIeKMPUYECKO20
conpomuenenus npoeoOHUKA OMm €20 OJUHblL, NIOWAO0U NONEPeyHO20 CeYeHUs U
Mamepuana.

8.  Ilposepxka npasuna cnodiceHus HAnNpaAXCenuli npu nocied08amenrbHOM
COeOUHEHUU 08YX Pe3UCIOPO8.

9.  Ilposepxa npasuna 0ns cuibl MOKA NPpU NAPATIIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Ompenenenue pabOTHI MEKTPUUECKOTO TOKA, UAYLIETO Yepe3 pe3UCTop.

11. OmnpezneneHue MOIIHOCTU 3JIEKTPUUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.

12. HccnepoBaHue 3aBHCHUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JAMIIOUKY, OT
HaIIpsKEHUS Ha HEW.

13.  Onpeodenenue KIIJ[ nacpesamensi.

14. HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBHS TOCTOSIHHBIX MarHUTOB.

15. M3yyeHue MarHMTHOTO TIOJiI TIOCTOSIHHBIX MAarHUTOB TMpU  HX
00BEMHEHUY U Pa3/ICIICHUN.

16. HccnemoBaHue ACUCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbl B3aUMOACHCTBUS
KATYILIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAIIPABJICHHS TOKA B KaTYIIIKE.

18. H3yueHue nelcTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19.  Konucmpyuposanue u uzyuenue pabomul 31€KmMpoosucameris.

20. UMsmepenue KII/] anekTpoaBuraTenbHON yCTAaHOBKHU.

21. OnbITl MO HCCIEAOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHOM WHAYKLHUU:
UCCJIeI0BAaHNE U3MEHEHUI 3HAUEHUS U HaIllpaBJIEHUS! HHAYKIIMOHHOIO TOKA.

9 KUIIACC

Pazgen 8. Mexanuveckue siBJIeHUA

Mexannueckoe nBukeHue. MarepuanpHasg Touyka. (Cucrema  OTCYETA.
OTHOCHUTENIBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE MPAMOJIMHENHOE
nBuwxenue. Hepasnomepnoe npsamonunetinoe oeudicenue. CpenHsisi U MeHOBEHHAs
CKOpOCMb mena npu HepagHOMEPHOM OBUNCEHUU.

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

Jlunetinas u yenosas ckopocmu. L{enmpocmpemumensroe yckopeHue.

ITepBrbiit 3ak0oH Hprotona. Bropoit 3akon Herotona. Tperunit 3akoH HprotoHa.
Ipunyun cynepnozuyuu cu..

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuna mpenusi CKOIbICeHUs, Culd
MpeHusi NOKosl, Opyaue U0bl MPEeHUs.



Cuna TSDKECTM W 3aKOH BCEMHMPHOTO TIATOTEHMs. Y CKOpEHHE CBOOOJHOIO
nagenus. /Jeuoicenue nianem eoxkpye Coanya (MC). Ilepsas kocmuueckas ckopocmo.
Hegecomocmbu u nepecpysxu.

PaBHOBecue matepuanbHOW TOUKH. Abcortomno meépooe meno. Pasnosecue
MeEpO02o mena ¢ 3aKPeniéHHou ocvio epaujerus. MOMEHT cunbl. Llenmp mascecmu.

Wmnynec tena. Msmenenue umnynvca. Mmnyavc cunvl. 3aKOH COXPAaHEHHUS
nmnyibca. PeaktuBrnoe asuxenue (MC).

Mexannyeckass pabota M MolHOCTh. Pabora cun TsDKecTH, ympyeocmu,
mpenus. Ceazv snepeuu u pabomul. 1loTeHIMaNbHAsE SHEPTUS TENa, NOJHATOrO Haj
IOBEPXHOCTBIO 3eMIIU. [lomenyuanvhas suepaus cocamoti npyxicunsl. Kunernueckas
sHeprusi. Teopema o Kumemuueckou 5SHepeuu. 3aKOH COXPAHEHHsS] MEXaHWYECKOU
SHEPIHUU.

Hemoncmpayuu

1. Habnrogenne MexaHM4ecKOTO JBUKEHHUS Teja OTHOCHTEIbHO pPa3HbIX
TEJI OTCUETA.

2. CpaBHeHre myTel M TPACKTOPUM ABWIKEHHSI OJHOTO M TOTO XK€ Tena
OTHOCHUTENBHO Pa3HBIX TEII OTCUETA.

3. N3mMepeHne cKkOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHKECHUS.

4. Hccnenoanne npu3HakoOB PaBHOYCKOPEHHOTO IBUKEHUS.

5. HaOnronenue ABUKEHUS TeJla MO OKPYKHOCTH.

6. HabntoneHne MexaHMYeCKUX SIBJICHHMM, TPOUCXOIALIMX B CHCTEME

orcuéra «Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHIKEHHH OTHOCHUTEIIBHO
KaOuHeTa (HU3UKU.

7. 3aBUCUMOCTh YCKOpPEHHUS Tejla OT MacChl Tella U JEHCTBYIONIEH Ha HEro
CHUJIBI.

8. Hab6nronenue paBeHCTBaA CHIT IPU B3aMMOJICHCTBHUH TEIT.

9.  H3meHeHue Beca Tejia IPH YCKOPEHHOM JIBFKCHHH.

10. TIlepemaua mmmymbca MpU B3aUMOJACHCTBUU TEJI.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

12.  CoxpaHeHHe UMITyJIbCa MPU HEYIIPYTOM B3aUMOICHCTBHUH.

13. CoxpaHeHue uMIyJbca Mpy abCONMIOTHO YIIPYTrOM B3aUMOICHCTBUH.

14. HaOGnroaeHue peakTUBHOTO JIBH)KEHUS.

15. CoxpaHeHHre MEXaHUYECKON PHEPTUU MPU CBOOOAHOM IaJICHUU.

16. CoxpaHeHWe MEXaHWYECKOW DHEPruu TMpU JABUKCHUU Tela TIOJ
JNEUCTBUEM TPy KUHBI.

Jlabopamopnvie pabomul u onvimol

1.  Koncmpyupoeanue mpaxma 0ns pazeona u OaibHeUue20 pagHoMepHO20
OBUDICEHUSL WAPUKA UTIU METEHCKU.

2. Omnpenenenue cpeaHel CKOPOCTU CKOJBKEHHUS Opycka WM JIBUKEHUS
[IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHre yCKOpEeHHs] Tejla MPU PaBHOYCKOPEHHOM JIBIXKEHHMH T10
HAaKJIOHHOM IJIOCKOCTH.



4, HccenenoBanue 3aBUCMMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPECHHOM
JBYDKEHUN 0€3 HaYaJIbHON CKOPOCTH.

5. Ilposeprxa eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3
HAYANbHOU CKOPOCMU NYMU OMHOCAMCA KAK psa0 HeUEMmHbIX uyucel, mo
coOmeemcmaeyowue NPOMeNCYmKu 8pemeHu 00OUHAKOBbI.

6. HccrmemoBanume 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT CHUIBI
HOPMAJILHOTO JaBJICHHUSI.

7. Onpenenenue kodpdueHTa TPEHUS CKOJIbKCHHUS.

8. Omnpenenenne KECTKOCTU TIPYKUHBI.

Q. Omnpenenenre pabOTHl CUITBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHUH Telia

10 TOPU30HTAIILHOW OBEPXHOCTH.

10. Ompenenenue pabOThl CHJIBI YOPYTOCTH TpU MNOABEME Tpy3a
C UCIIO0JIb30BAaHUEM HEIOJIBUKHOTO U MOABHKHOTO OJIOKOB.

11. H3yuyeHue 3aKOHA COXPAaHEHUS SHEPIHH.

Pa3nen 9. Mexannuyeckue KoJieOaHUS U BOJIHbI

KonebarensHoe aBuxkeHue. OCHOBHBIC XapaKTEPUCTUKU KOJeOaHUMU: TEpUO,
4acToTa, aMIUIATyna. Mamemamuueckui u npysxcunnviu masmuuxu. llpespawenue
9HepeUuU npu Ko1ebamenrbHOM O8UNCEHUU.

3atyxaronue kojaebanus. BeiHy )X /1eHHbIe KoJieOanus. Pe3oHaHc.

Mexanudeckue BoiHBL. CBOWMCTBA MEXaHWYECKUX BOJH. [Ipodonvubie u
nonepeuHvle 80HbL. [MUHA 80IHbI U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxocmu 38yka u evicoma moua. Ompadicenue 38yka. Ungpazeyx u
VILbMPA38YK.

Hemoncmpayuu

1. HaOmronenne xoneOaHUM Tend MOJ NEUCTBHEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

2. Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPY>KUHE.

3. HaOntonenue BoIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.

4, PacnipocTpanenne mMpo0IbHBIX U TIOTIEPEYHBIX BOJIH.

5. HaOlnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnsie pabomul u onvimol

1. Ompenenenne YacToThl M TepuUoja KOJICOAHWM MaTEMaTHYECKOTO
MasiITHUKA.

2. Omnpenenenre 4acTOTHl U TEpHOJa KOJeOaHW MPY>XHHHOTO MasTHUKA
(271eKmpoOHHAA 0eMOHCMPayU).

3. UccnenoBanne 3aBUCMMOCTH TIEpPHOJA KOJIEOAHWN TOJIBEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4, HccnenoBanne 3aBUCMMOCTH  IMEepUoAa  KOJCOAHWH  MPY>KHHHOTO

MasITHUKA OT MACCHhI Tpy3a (2/1eKmMpPOHHASA 0eEMOHCMPAYUSL).



S. [IpoBepka HE3aBUCUMOCTH Mepuoja KojiebaHuil rpysa, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoja  KosjeOaHui
MPYKUHHOTO MAasATHUKA OT MAcCChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. N3mepenre  yckopeHHsT  CBOOOJHOrO  NAACHUS  (271eKmpOHHAA
oemoHcmpauusi).

Pazgea 10. DneKTpOMAarHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHUTHOE  TIOJIE. DJICKTPOMArHUTHBIE  BOJIHBI. Cesoticmea
anekmpomacHumuolx oM. Illkana snekmpomacHummuslx 6oan. HMcnonv3osanue
NEKMPOMACHUMHBIX BOJIH 0151 COMOBOU CEA3U.

DnekTpoMarHuTHas mnpupoja cBeta. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa

CBETA.

Jemoncmpayuu

1. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

2. BonHoBbIE cBOMCTBA CBETA.

Jlabopamopnvie pabomsl u onsimol*

1. N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOMIIBHOTO
TenedoHa.

Paszgea 11. CBeToBbIe IBJICHUS

JlyueBas mozenb cBeta. Mictounuku ceta. [Ipsamonunelnoe pacnpocmpanenue
ceema. 3ammenusi Coanya u Jlynvi. OTpaxeHue cBeta. Ilnockoe 3epkano. 3axkoH
ompasicenusi ceema.

[Ipenomnenue cBetra. 3akOH TpeloMiieHUs cBeta. [lonnoe 6Hympennee
ompadicenue ceema. Hcnonvzoganue NONHO20 BHYMPEHHE20 OMPANCEHUs 8
ONMUYeCKUx c6emo8ooax.

Jlunza. Xon nyuedt B smH3e. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). I'naz xax onmuyeckas cucmema. bauzopykocmo u
0AIbHO30PKOCMb.

Paznooicenue 6enoco ceema 6 cnexmp. Onvimot Horomona. Cnoowcenue
CHEKMPATbHbIX YBEMO8.

Hemoncmpayuu
[IpssmonuHEHOE PacpOCTPAHEHUE CBETA.

OTpaxkeHue cBeTa.

[Tonyuenue n300pakeHU B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontuyueckuii CBETOBO/I.

Xon ayyeil B cobuparoiiei InH3e.

X0 Iy4er B pacCerBaroIIeH JUH3E.

[Tonyuenue n300pakeHUi ¢ TOMOILBIO JIMH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

0. Mogpgens rnasa.

Hoo~NooGakrwWNE



11. PaznoxeHue 0eoro cBeTa B CIIEKTP.
12. Tlomydenue 6em0ro CBETA MPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie padomut u onvimul

1. HccnenoBanne 3aBUCUMOCTH yTiia OTPAKEHUS CBETOBOTO JIyda OT yrja
1aJICHHS.

2. N3yuenne xapakTepUCTUK N300paKEHUS MTPEAMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBanne 3aBUCHMOCTH yIJIa TPEJIIOMJICHHS CBETOBOTO Jyda OT
yTiia TaJCHUS Ha TPaAHUIIE «BO3TYX—CTEKIIO).

4, [Tonyuyenue n300paXkeHUH C TOMOIIBI0 COOMPAFOIICH JIMH3HI.

5. Omnpenenenre  (GOKYCHOTO  PAcCTOSIHUSL WM ONTHYECKOM  CHJIBI
coOuparomeii JTHH3bI (31eKMPOHHAA 0EMOHCMPAUU).

6. OmneITel O Pa3JIOKEHUIO OEJIOro CBETa B CHEKTP (271eKMPOHHAA
demoncmpauus).

7. OMBITEI O BOCTIPUATHIO IIBETA MPEAMETOB IPH WX HAOIIOACHUHU 4epe3

LIBETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS

Onvimsl Pezepgpopoa u mnaHeTapHas Mojenb atroma. Mojenb atroma bopa.
Hcnyckanue u noenowenue ceéema amomom. Keanmeoi.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznyuenus. CTpOCHHE aTOMHOTO
sanpa. Hyknouwnas modenv amommozo sopa. Hzomonwl. PaouoaxmueHvle
npespawerus. Ilepuoo nonypacnaoa amomuwix soep.

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

SAnepnas osHepreTuka. /leiicmeus paouoaKkmueHblX U3NYYEeHUll HAd JHCUBble
opeanuzmel (MC).

Hemoncmpayuu

1. CHexTphl U3ITyYCHHS U TTOTJIONICHUS.

2. CrexTpbl pa3aM4HbIX Ta30B.

3. CnekTtp BoJopo/a.

4, Habmnronenue tpexoB B kaMmepe Busbcona.

S. PaboTa cuéTunka HOHU3UPYIOLIUX U3ITYUYEHUH.

6. Perucrparnus nzmydeHus MPUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnsie pabomul u onvimol

1. HabnodeHue cniowHbIX U TUHEUYamulx CNeKMpPOos8 U3 UeHUs.

2. HccnenoBanne TPEeKOB: M3MEPEHUE DHEPTHHM YACTUIIBI IO TOPMO3HOMY
myTH (110 ¢hoTorpadusiM) (2,1eKmpoOHHAA OeMOHCMPAUU).

3. N3mepenne paanoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCMPaUUs).

IHoBTOpHUTEIBLHO-00001IAOIIMIA MOAYJIb



[ToBTOpUTENHEHO-00001IAIOMINKA MOTYJIb TPEIHA3HAYEH JJIsi CUCTEMATU3ALMH U
0000IIEeHUsT MPEMETHOTO COJEP)KAHUA U OMbITA JAEATEIbHOCTH, MPUOOPETEHHOTO
NP U3YYCHHUH BCETO Kypca (PU3UKH.

[Ipy M3y4eHUM AAHHOTO MOJIYJIS PEaJU3yIOTCS M CUCTEMATHU3UPYIOTCS BHJIbI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECHEYMBAETCS IAOCTHKEHHUE IMPEAMETHBIX H
METanpeaMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOydeHus,  (Gopmupyercs
€CTECTBEHHO-HAYyYHAsi T'PAMOTHOCTb. OCBOEHHE HAYYHBIX METOAOB HCCIEIOBAHUSA
SABJICHUM NPUPOABl U TEXHUKH, OBJIAJCHHE YMEHHUSIMH OOBACHATH (U3NUECKHE
SABJICHUS, TPUMEHSAA TMOJyYEHHbIE 3HAHUSA, pemarb 3aJayd, B TOM YHCIIE
KAUE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMONATBHO AEATEIbHOCTHBIA XapaKTEP JAHHOTO pa3zena peaausyercs 3a
CYET TOTO, YTO y4YaIlUeCs BBIIOJIHAIOT 3aJaHus, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHUI pacro3HaBaTb M HAy4HO OOBSCHSTH
(u3nuecKue BIEHUS B OKPY’KaIOIIEH MPUPOAE U MOBCETHEBHOM KU3HU;

" JCIIOJIB30BAaTh MOJ PYKOBOACTBOM II€1arora Hay4Hble METOMBI HCCIIETOBAHMS
(¢u3NuecKux SBJICHUN, B TOM 4YHCIE JJs MPOBEPKA THUIIOTE3 M MOIYYEHHS
TEOPETUYECKUX BBIBOJIOB;

" OOBSCHATH C OMOPOM HA JUAAKTUYECKHIM MaTepuall mocie OOCYyXKIECHHS C
MEJaroroM Hay4Hble OCHOBbI HauOoiee BaXKHBIX JOCTH)KEHH COBPEMEHHBIX
TE€XHOJIOTUH, HalpuMep, NPAKTUYECKOTO HCIOIb30BAHUS PAa3IUYHbIX HCTOYHHKOB
SHEPIUM HAa OCHOBE 3aKOHA IIPEBPAICHMSI U COXPAHEHUS BCEX H3BECTHBIX BHUJOB
DHEPIUH.

Kaxmas w3 TeM [JaHHOrO pasfena BKIOYAET  HKCIIEPUMEHTAJIBHOE
UCCIIe[IOBaHNE OO0OOIIAIOIIEr0 XapakTepa Ha YCMOTpPEHHE Iejarora W IpU €ro
noMomu. Pasmen 3aBepmiaercss INPOBENEHUEM JAUArHOCTUYECKOW U OLEHOYHOU
paboThI 32 KypC OCHOBHOM IIKOJIBI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O ITIPEIMETA
«PU3NKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

B nenom pesynbTarhl ocBoeHusi odyuaromumucsa ¢ 3I1P ydyebHoro npenmera
«Duszuka» JOJKHBI coBNaaaTh ¢ pesyibratamu denepanbHoi pabouel mporpamMmmel
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

Haubonee 3HaUNMBIMU SIBJISIOTCSL:

JINYHOCTHBIE PE3YJIBTATDI:

B pesynbraTe uzydeHus GpusMku Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus y
oOyuatomerocst ¢ 3I1P 6ynyT chopMupoBaHbl ClieAyONUe JINYHOCTHBIE PE3YIbTaTh
B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

IIPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(du3nyecKoil HayKu;



[EHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(PUZUKOB,;

2) rpa’kJaHCKOr0 U TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKJIEHUHM OOIECTBEHHO-3HAUUMBIX H
TUYECKUX MpOOJEM, CBA3aHHBIX C MPAKTUYECKUM NPHUMEHEHUEM JTOCTHKEHHMA
duzukwy;

OCO3HAHME BAXHOCTU MOPAIBHO-ITUUYECKUX IPUHLUHUIIOB B JEATEIbHOCTH
YUYEHOrO;

3) ACTETUYECKOTO BOCIIUTAHMUSL:

BOCIIPUSTUE SCTETUYECKUX KadeCTB (PU3NYECKOW HayKu: €€ TapMOHHUYHOTO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) ICHHOCTH HAyYHOT'O MTO3HAHUS:

OCO3HAaHUE IICHHOCTH (U3NYECKOM HayKh KaK MOIIHOTO HHCTPYMEHTa
NO3HAHUS MHUPA, OCHOBBI pAa3BUTUS TEXHOJIOTMM, Ba)XKHEHIIEH COCTaBIAIOLIECH
KYJbTYPBHI;

pa3BUTHE HAY4YHON JIOOO3HATENBHOCTH, HWHTEpPECa K UCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) popMupoBaHUS KyJIbTYpPbI 310POBbSI U SMOLIMOHAIBLHOTO OJIArONOTYYHs:

OCO3HaHWE IIEHHOCTM 0Oe30macHoro oOpa3a JKH3HMU B COBPEMEHHOM
TE€XHOJOTUYECKOM MHPE, BAXKHOCTHU MPABUJI O€30M1aCHOTO MOBEJAEHUS Ha TPAHCIIOPTE,
Ha JI0pOrax, ¢ 3JEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JOMAIIHUX YCIOBUAX;

c(OpMUPOBAHHOCTH HaBbIKa peQIIeKCUH, IPU3HAHUE CBOETO IpaBa Ha OIIHUOKY
U TaKOTO K€ MpaBa y APyroro 4eloBeKa;

6) TpyJI0BOTO BOCITUTAHMUS:

7) aKTHBHOE yyacTHE€ B PEIICHUWU MPAKTHYECKUX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHW3alMd,  HACEJIEHHOTO  IyHKTa, POJHOTO  Kpas)
TEXHOJIOTMYECKON W COLMAIbHON HAmpaBJIEHHOCTH, TPEOYIOUIMX B TOM 4YHCIE U
(u3HUeCcKUX 3HAHUM;

MHTEPEC K NPAKTUYECKOMY M3yUEHUIO MpodhecCrid, CBSI3aHHBIX ¢ (PU3UKOM;

8) PKOJIOTHUYECKOT0 BOCIIMTAHUS:

OpUEHTallMd Ha MPUMEHEHHE (PU3NYECKUX 3HAHMM [Js pelleHHs 3a7ady B
00JIaCTH OKpY XKarollel cpenbl, MNIAHUPOBAHUS MTOCTYIKOB M OLEHKH MX BO3MOMXHBIX
MOCJIEICTBUM ISl OKPYKAIOLIEH Cpeibl;

OCO3HaHHWE TJI00aJBbHOrO XapakTepa SKOJIOTMYECKHX MpoOjeM W MyTed ux
peLIeHus;

9) apanTanuu K U3MEHSIOIUMCS YCIOBHAM COLIMAIIBHON U IPUPOJAHON CPEIbIL:

NOTPEOHOCT, BO B3aWMOJACWCTBUM TPH BBHIMNOJIHEHUHM HCCIEIOBAaHUN U
MPOEKTOB (PM3UYECKOMN HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JIPYTHUX;

NOBBIIIEHHE YPOBHSA CBOEM  KOMIIETEHTHOCTM  4Y€pe3  IMPAaKTHYECKYIO
NESATENBHOCTD;

NOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUMU, B TOM 4YHciie (HOPMYJIUPOBAThH
UJeH, MOHATHUSA, TUIIOTE3bI O GPU3HUECKUX 00BEKTaX U SABJICHUSIX;

OCO3HaHUE JE(UIIMTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEN B 00JacTU
bu3uKy;



IUTAHUPOBAHUE CBOETO Pa3BUTHsI B IPUOOPETEHNN HOBBIX (PU3NYECKUX 3HAHUM;

CTpEMJICHHE aHAJM3UPOBATH U BBISABIATH B3AaUMOCBSI3U MPHUPOJBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BAaHUEM (PU3NUECKUX 3HAHUM;

OLICHKA CBOMX JEHUCTBUM C YYETOM BIMAHUSA Ha OKPYXKAIOLIYI0 Cpeny,
BO3MOYKHBIX IN100aTbHBIX NOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

Osnadenue ynugepcanbHblMu y4eOHbIMU NOZHABAMETbHHIMU OCIICHEUAMU:

1) 6a30BbIC JIOTHUECKHE TCUCTBHUS:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIC TIPU3HAKH OOBEKTOB (SIBJICHUH);

yCTaHaBJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIIacCU(PUKALUMU, OCHOBAHMS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJIAITH 3aKOHOMEPHOCTH U TMPOTHBOPEYHUS B paccMaTpUBaeMbIX (akTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBJICHUSIM;

BBISIBIIAITh IIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M TPU  HM3yYCHUH (DUIUUECKUX
SBJICHUM W TMPOIIECCOB, MPOBOJUTH BBIBOJBI C HCIOJIH30BAHUEM JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3UUYECKUX
BEJIMYWH, PU HEOOXOMMOCTH TIOT PYKOBOJICTBOM YUHUTEIIA;

BBIOMpATh CHoco0 pemieHus y4eOHOM (¢u3nuecko 3anadu (CpaBHEHHE
HECKOJIbKMX BAapUaHTOB pEIIeHHs, BbIOOpP HaubOosiee MNOIXOIAIEro € YYETOM
CaMOCTOSITEITEHO BBIICJICHHBIX KPUTEPUEB) MO PYKOBOJACTBOM YUUTEIS.

2) 6a30BbBIC UCCIICIOBATEILCKIE ICUCTBHS:

HCITOJIB30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJUTH MO IUJIAHY OIBIT, HECIOXHBIM (U3MUYECKH IKCIIEPUMEHT,
HEOOJBIIIOEe  HccleoBaHUEe (U3MUYECKOTO SBJIICHHS, MPU HEOOXOAMMOCTH O]
PYKOBOJICTBOM YUHUTEIIA;

dbopmyHpoBaTh O0OOIICHUS W BBIBOABI 110 pe3yibTaTaM IPOBEAEHHOTO
HAOJIIOICHMSI, OTIBITA, UCCIEOBAHUS C OTIOPOI Ha TIJIaH/aITOPUTM.

3) pabota ¢ uHbOpMAaIIHEIA:

MPUMEHSTh PA3IMYHbIE METOJbl, MHCTPYMEHTHI W 3alpoChl MpPU TOHUCKE H
otOope MH(pOpPMAIMU WU JAHHBIX C YYETOM MNPEJIOKEHHON yueOHOM (pu3znyeckon
3aJ1ayu, IPU HEOOXOAMMOCTH IO PyKOBOACTBOM YUUTEIS,

aHAIM3UPOBaTh, CHCTEMATU3MPOBATh MH(HOPMAIIMIO PA3IMYHBIX BUIOB U (GOPM
IIPE/ICTABIICHNUS,

CaMOCTOSATEIILHO  BBIOMpaTh  ONTUMAIbHYIO  (OpPMY  TIPEICTaBIICHUS
uHOpPMAIIMM W WUIIOCTPUPOBATh pEIIaeMbIe 3a/Jadyd  HECIOXKHBIMH CXEMaMH,
TuarpaMMaMu, THOM TpadUuKoi U UX KOMOMHAITUSIMU, TIO/T PYKOBOJICTBOM YUHTEIIS.

Osgnaodenue YHUGepCcanbHbIMU yueonvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) obmienue:

B X0JIe 00CYXJIeHHUsI y4eOHOTO MaTepHuaia, pe3yJibTaToB JabopaTOPHBIX paboT
M TIPOEKTOB 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI M BBICKA3hIBATH



U7eH, HalleJIEHHbIE Ha peIlIeHWEe 3aJaud W MOJJep)KaHue OJiarokenaTeabHOCTU
OOIICHUS,

COTIOCTAaBIISATh CBOU CYXXJICHHS C CYXACHUSAMHU JPYTHUX YYaCTHUKOB JHANIOTA,
0OHapyKUBaTh PA3JIMUNE U CXOJCTBO MO3UITHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJUYHO TIPEACTABIATh PE3YJAbTAThl BBITIOJHEHHOTO (PH3NYECKOTO OIBITa
(3KCTIeprMEHTa, UCCIICIOBAHUS, TIPOEKTA).

2) coBMeCTHasl IeSITENBHOCTD (COTPYIHUYECTBO):

NOHUMAaTh U MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W WHAWBUIYAJTbHON
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKOr poOIeMbl;

MPUHUMATh 1[N COBMECTHOU JIEATETLHOCTH, OPTaHU30BBIBATh JICUCTBUS 110 €€
JOCTIKEHUIO: PaCIpesiesiTh POJId, 0OCYKIaTh MPOIIECCHl U PE3yIbTaThl COBMECTHOM
paboThl, 00001aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh padOTHI, JOCTHTas KadeCTBEHHOTO pe3ysbTara IIo
CBOEMY HAIpPABICHWIO W KOOPAWHHUPYS CBOW JEHCTBHSI C JAPYTUMH UICHAMHA
KOMaH/IbI,

OIICHWBATh KayeCTBO CBOECTO BKJIAga B OOMMUNA TPOIYKT IO KPHUTCPHUSM,
CaMOCTOSTEIIEHO CHOPMYITMPOBAHHBIM YYaCTHHKAMHU B3aUMOICHCTBHSI.

Osnadenue ynugepcanbHolMu yueOHbIMU PECYSIAMUCHBIMU 0CUCEUAMU:

1) camoopranuzanus:

BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYaIUsX, TPEOYIOMUX IS
penieHus GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATHCS B PA3JIMYHBIX  MOJAXOJaX  MPUHATHA  PEHICHUM
(MHAMBUAYATBHOE, PUHATHAE PEIICHHS B TPYIIE, MPUHATAE PEIICHUIN TPYIIION );

COCTaBJISITh AJITOPUTM pelieHusT PU3NYECKON 3a/1a4r UITK TIJIaHa UCCIICI0BAHMS
C y4€TOM UMEIOIINXCS PECYPCOB i COOCTBEHHBIX BO3ZMOXXHOCTEH, T10]T pyKOBOJACTBOM
YVUHUTEIIS.

2) CaMOKOHTPOJIb:

IaBaTh OICHKY CHUTyallMM ® TMpeyiaraTh IUlaH e€ W3MEHEHHUs, TIpHu
HEOOXOAMMOCTH IO/ PYKOBOJICTBOM YUUTEIIS;

OOBSACHATh  NPUYMHBI  JOCTHXKEHHSI  (HEAOCTHMKEHUS)  pe3yJbTaToB
NESATEILHOCTH, aBaTh OIICHKY PHOOPETEHHOMY OIIBITY,

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIH U YCIOBUSM.

3) SMOIMOHAJIbHBIN MHTEIIJIEKT:

CTaBUTH CeOsl Ha MECTO APYroro 4eioBeKa B XOJIe CIopa WM JUCKYCCHUU Ha
Hay4HYIO TeMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO.

4) npuHaTue ceds U APYTUX:

MPU3HABAaTh CBOE MPABO HA OMIMOKY MPHU perieHuH (PU3NYECKUX 3a1ad Wid B
YTBEPKICHUSIX Ha HAyYHBIE TEMBI U TAKOE K€ MPaBO JPYTOro.

HPEAMETHBIE PE3YJIBTATBI

TpeGoBanus K NpeAMETHBIM pe3yJabTATAM OCBOCHHUSI Y4eOHOI0 mpeamera
«Pu3nka», pacnpeaejeHHbIe 110 roAaM 00y4eHus



PesynbraThl mo roaam ¢GopMyIMpYIOTCS MO MPUHLMUITY J0O0ABIEHUS HOBBIX

pe3yabTaTOB OT roja K TroAy (pe3yabTaTbl OYEpEJHOr0 Troja IO YMOJIYaHHUIO
BKJIFOYAIOT PE3YyJIbTATHI NPEIbITYIIUX JIET).

7 KIIACC

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTPaXKaTh

c(hOPMHUPOBAHHOCTH Y O0YUAIOIIUXCA YMEHHIA:

OPUEHTUPOBATHCA B TOHATHSAX W ONEPUPOBaTH MMH Ha 0a30BOM YpOBHE:
dbu3uYecKre M XUMUYECKHE SIBJICHUS; HAOIIOJCHUE, AKCIECPUMEHT, MOJEb,
TUIIOTE3a; CIUHMIBI (PU3MUECKUX BEJIWYMH; aTOM, MOJIEKYJia, arperaTHbie
COCTOSIHHS BeliecTBa (TBEpPAOE, KHUIKOE, Ta3000pa3HOE); MEXaHHUYECKOe
NBIDKCHUE (PaBHOMEpPHOE, HEpPaBHOMEpPHOE, IMPSIMOJIMHEHHOE), TPacKTOPHS,
paBHOJICHUCTBYyIOMAass  cujl,  jaedopmarusa  (ympyras,  IUTacTHYECKas),
HEBECOMOCTh, COOOIIAIOIIUECs] COCYAbl, C ONOpPOM Ha AUAAKTUYECKUU
Marepualn

paznuyath sBIeHusA (qud@y3us; TEMIOBOE [BHKEHHE YaCTULl BEIECTBA;
PaBHOMEPHOE JIBIDKCHHE, HEPABHOMEPHOE JIBIDKCHHE, WHEepLUS;
B3aUMOJICUCTBUE TEII, PAGHOBecUe MBEPOLIX Mel C 3aKPEeniéHHOU OCbio
epaujeHus; niepeada AaBJICHUS TBEPABIMU TEJIaMHU, KUJKOCTIMH M Ta3aMu;
atMoc(epHOe JaBJiCHWE;, IUIaBaHWE TeJl; IMPEBPAIICHUS MEXaHHUYECKOH
SHEPruM) IO ONMHMCAHUIO HX XapaKTEePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JIaHHOE (PU3HYECKOE SBIICHHE, IMOCE MPEABAPUTEIHLHOIO
00CYXKICHHUS C TICarorom;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SIBJICHUI B OKPYKaroIleM
MHpE, B TOM YHuCJe (PU3MYECKUE SBJICHUS B MPUPOAE: MPUMEPHI ABUKEHUS C
Pa3IMYHBIMA CKOPOCTSIMH B KMBOM M HEXWBOW NPUPOJE; ACHUCTBHE CHUJIBI
TPEHUs B MPHUPOJEC U TEXHUKE; BIUSHHUE aTMOC(PEPHOTO AABJICHUSI HA KUBOU
OpraHu3M; IUIaBaHUE PbIO; pblYarv B TeJe YeJOBEKa; MPU ITOM MEPEBOAUTH
MPAKTUYECKYIO 3aga4yy B y4eOHYIO, BBIJCIISTh CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKH (PU3UYECKUX SBJICHUH C TTIOMOIIBIO T1€/1arora;

OTIMCBHIBATh M3yYCHHBIC CBOMCTBA Tell W (U3UUYSCKHUE SBICHUS, HCIOJIB3YS
¢usnuecknue BeNMWYUHBI (Macca, 00bEM, TUIOTHOCThH BEIIECTBA, BpPEMS, IMYTh,
CKOpPOCTb, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSHKECTH, BEC TEJa, CUJIa
TpeHus, JaBjieHue (TBEPAOro Tesa, KUIKOCTU, Ta3a), BhITAJKUBAIOIIAS CHUIIA,
MexaHuuyeckas paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KOO PUITUEHT
MOJIC3HOTO JICUCTBUS MEXaHU3MOB, KHHETUUECKAsl U MOTCHIIMAIbHAS YHEPTHs)
C Omopod Ha CXeMy; NpH OMNHCAHWUU PACKPBIBaTh (PU3NUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUCHUS U €UHULIBI (PU3NUECKUX BEJIUYHWH,
Haxooums Gopmynvl, céA3bl8a0WUe OAHHYIO PUIULECKYIO BETUYUHY C OpYeUMU
BENUYUHAMU, CMPOUMb 2PAQUKU  USYUEHHBIX 3A8UCUMOCTEU  DU3ULECKUX
geuyUH C OTIOPOM Ha TUIAKTUYECKUI MaTepua;

XapaKTeprU30BaTh CBOMCTBA TeJ, PU3MUECKUE SBJICHUS U TIPOIIECCHI, UCTIONIB3YS
IpaBHJIa CIIOKEHHUs CHII (BAOJIb OJHOU NpsMOK), 3axkon Iyka, 3axon Ilackans,



3axon Apxumeoa, npasuno pasnogecus pviuaza (610Ka), «3010mMoe Npasusion
MexaHuKy, 3aKOH COXPAaHEHHsS MEXAHMYECKOW SHEpPIruH; NpHU 3TOM JaBaTh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3anUCbIBaAmb e20 MamemMamuieckoe
8bIpadiCeHUe NOO PYKOBOOCMBOM nedazo2a ¢ 00cyscoenuem niana pabomoi,
OOBACHATH (PU3NYECKUE SIBJICHUSA, TPOILECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: Mpy MOMOIIU
nejarora BBISIBJISTh IPUUUHHO-CIIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 noruyeckux maroB ¢ onopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUM, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PACUETHBIE 3a7a4d B 1JIEHCTBUE C ONOPOM HA aJIrOpPUTM,
MpeBApUTENILHO Pa300paHHBIN COBMECTHO C MEaroroM, UCIIOJIb3Ys 3aKOHBI U
dbopmyIibl, CBsI3bIBaIONINE (DU3NUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layy 3aMHChIBATh KPATKOE YCJIOBHE, MOACTABIATh (PU3MUECKUE BETUUYHHBI B
dbopMyllbl U MPOBOJAUTH Ppacu€Thl, HAXOAUTh CIPABOYHBIC JIAHHBIC,
HEO0OXOAMMBIE NIl PEIICHMS 3aj]lay, OLICHUBATh PEANTMCTHYHOCTh MOJTYYEHHOU
(bu3HYeCKOil BEIIUYUHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIH (HU3UUECKUX
METOJIOB I0OCJIE MPEIBAPUTEIBLHOTO OOCYXKIEHUS C MEJAaroroM; npu MOMOIIH
nejarora B ONMKUCAHUM UCCIIEIOBAHUS BBIICTSATh TPOBEPSEMOE MPEANIOT0KEHUE
(rumote3y), ¢ ONOpPOM Ha JOUIAKTUYECKHM MaTepuall pas3jinyath M
MHTEPHPETUPOBATH MOJYYEHHBIA PE3YJbTAaT, HAXOAUTH IMOCIE OOCYXKIECHUS C
MearoroM OUIMOKHU B XO/I€ OMbITA, IEJIaTh BEIBOBI IO €0 pe3yjIbTaTaMm;

yMETh HAXOJUTh C UCIOJIb30BaHUEM IU(POBBIX 00pPA30BATEIBHBIX PECYypCOB
OTIBITHI TI0 HAOMIOJCHUIO (PU3UUECKUX SBICHUN WK (U3HUECKUX CBOMCTB TEII:
dbopMyIMpoBaTh MPOBEPSiEMBbIE  MPEATNONOKEHHsS, COOMpPATh YCTAHOBKY
U3 IPEJJIOKEHHOIO 00OpYJOBaHMsI C ONOPOM Ha CXEMy, 3allUChIBaTh XOJ
ombITa U GOPMYITUPOBATH BHIBOJIBI O] PYKOBOJICTBOM TIEAarora;

BBINIOJIHATh NPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MACChl Tela, 00bEMa,
CWJIBl U TEMIEPATYPHI C UCIOJIB30BAHUEM AHAJIOTOBBIX U HU(POBBIX NpUOOPOB
C ONOPOil HA aNTOPUTM; 3aIUCHIBAThH MMOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJIUTH COBMECTHO C NEAAroroM MCCIEI0BaHNE 3aBUCHUMOCTU OJHOU
(¢bu3MUecKoil BEIMYMUHBI OT JAPYTOM C HUCIONB30BAHWEM MPSAMBIX H3MEpPEHUI
(3aBUCUMOCTH MyTH PABHOMEPHO JIBMXKYILIETOCS Tela OT BPEMEHH JIBHXKCHUS
TENA; CUTbl MPEHUsi CKOIbJCEHUs Om @eca mend, Kavecmea 00padbomku
nogepxHocmeun mel U HE3ABUCUMOCMU CUTbl MPEeHUus Oom niowaou
CONPUKOCHOBEHUSL Me; CUNbl  YNpYyeocmu om  YOIUHEHUS NPYAHCUHDBL,
BLIMANKUBAIOWEL CUIbL OM 00bEMA NOSPYICEHHOU uYacmu mena U om
NIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCU OM NIOMHOCMU mead, Om
2NYOUHBI, HA KOMOPYIO NO2PYIHCEHO Mmeno, YCI08Ull NAABAHUS Mell, YCI0GULL
pasHosecus pvluaza u 0J10K08);, TIOJA PYKOBOJICTBOM I€Jarora y4acTBOBaTh B
IUTAHUPOBAHUU Y4EOHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY M BBIMOJIHATH
U3MEpEHUs, CHeAys TMpeIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3YJbTaThl



MOJIy4YeHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIIMYMH B BHUJIE MPEIIOKEHHBIX
Tabnui U rpaduKoOB, 1eJaTh BHIBOABI IO Pe3yJIbTaTaM HCCIEAOBaHNUS;
MPOBOAWTh KOCBEHHBIE M3MEpPEeHHUs (U3HUECKUX BEIWYHH (TUIOTHOCTH
BEILIECTBA XKUIAKOCTH U TBEPAOrO TEJNA; CHJIA TPEHUS CKOJIbKECHHS; J1aBIICHUE
BO3/lyXa; BBITAJIKUBAIOLIAs CUJIA, JEHCTBYIOLIAs HA MOTPYKEHHOE B KUJIKOCTb
T€N0; KOI(PPUIMEHT TMOJIE3HOTO JCHCTBUS MPOCTHIX MEXAaHU3MOB), CIEIYs
NPEeNJIOKEHHOW ~ MHCTPYKIMHM;  TPU  BBINOJHEHWHM  M3MEpPEHUH  Toj
PYKOBOJICTBOM TMearora coOUpaTh HSKCIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coOMIoaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
00opyI0BaHKEM TOCIE MPEABAPUTETHHOTO 00CYKIECHUS C MEJarorom;
COMNOCTAaBJIATh MPUHIUIBI JEHCTBUA NPUOOPOB U TEXHHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOUIAIOUIUECS COCYbl, OapOMETp, phlyar,
MOJIBIDKHBIA W HEMOJBWXHBIA OJIOK, HAKJIOHHAs IUIOCKOCTh C OINOPOW Ha
TUAAKTUYECKUN MaTepua,

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB MOCJ€ MPEIBAPUTEIBLHOTO OOCYKACHUS C TIe1aroroM ¢ ONopoil Ha
UX ONHCAaHHUS (B TOM 4YHUCJE: NOJAIIMIHUKH, YCTPOWCTBO BOJONPOBOAA,
TUAPABINYECKUA TPEcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), MCIOJb3ysd 3HAHUS O CBOMCTBaX (DUBUYECKUX SIBICHUM U
HEO00X0IMMbIe (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI / HAXOAUTh MHGOPMAIIMIO O MpUMEpax MPaKTUYECKOTO
UCTIOJIb30BAaHUSl  (PU3WYECKUX 3HAHWM B  TOBCEIHEBHOW IKWU3HHM IS
obecrieueHrs 6€30MacHOCTU TpU OOpAIIeHUH ¢ MPUOOpaMH U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUsSI 3JJ0POBbSI U COOIIOACHHUS] HOPM 3KOJIOTHUYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CpeIE;

OCYLIECTBIISATH C MOMOIIBIO TIeAarora 0TOOpP UCTOYHUKOB MH(GOPMAIIMU B CETU
HNHTepHET B COOTBETCTBUU C 3a/JlaHHBIM IOWCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOUIUXCS 3HAHUN U MYTEM CPaBHEHUS Pa3JIMUHBIX UCTOUYHUKOB BBIJCIATH
uH(popManuoo, KOTOpas SABJISETCS MPOTUBOPEYMBOM WA MOXET OBITh
HEJIOCTOBEPHOM;

WCIIOJIh30BaTh TPHU BHITIOJIHEHUHM YYEOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO
JIUTepaTypy (U3HUECKOrO COepXaHHs, CIPAaBOYHBIE MaTepHabl, PECYpChl
cetu  VHTEepHeT; BIaAeTh NpuéMaMM  KOHCIIEKTUPOBAHHS  TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh IMOJ PYKOBOJICTBOM Ilefjarora C OOCYXJIE€HHEM IUIaHa paloThl
KpaTKHe MHCbMEHHBIE U YCTHBIE COOOIIEHHMS Ha OCHOBE 2—3 HCTOYHUKOB
uHpopmaluu (HU3MYECKOro COJEpkKaHUs, B TOM YHCIE IMyOJIUYHO JAeNaTh
KpaTKHe COOOIIECHHs O pe3yjbTaTax MPOEKTOB WM Y4eOHBIX HMCCIEIOBAaHUN;
IIPA 3TOM TPAMOTHO MCIIOJIb30BATh M3YUYECHHBIN IMOHITUWHBIM ammapar Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAIUEH;

IpPU BHIOJHEHUH Y4E€OHBIX MPOEKTOB M HCCIEAOBAHUN TOJ PYKOBOJCTBOM
nejarora  pacrpenensitb OO0s3aHHOCTM B TPYIIE B COOTBETCTBUM C



MOCTABJICHHBIMU 33J]a4aMM, CJIEIWTh 32 BBINOJIHEHUEM IIJlaHA JEHCTBUIA,
aJIcKBaTHO OIICHUBAaTh COOCTBEHHBIA BKJIAJ B JIEATEIBHOCTH TPYIIIbL;
BBICTpAUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, Y4YHUTHIBasi MHEHUE
OKPY’KaIOIIHX.

8 KUIIACC
[IpenmeTHBICe pe3yabTaThl Ha 0a30BOM YPOBHE JOKHBI  OTpakaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIINXCST YMCHHI:

— OPHUEHTUPOBATHCS B MOHATHUIX U ONIEPUPOBATH UMU Ha OA30BOM ypOBHE: Macca
U pa3Mepbl MOJEKYJ, TEIJIOBOE JIBUJKEHHE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUSI BEIIECTBA, KPUCTALIMYECKHE U aMOp(HBIC Teja, HACBHIIIECHHBIN U
HEHACBIIICHHBIA TMap, BIAXHOCTh BO3JlyXa; TEMIlepaTypa, BHYTPEHHSS
SHEPrus, TEIUIOBOM JBUTATENlb, DSJIEMEHTAPHBIM JJIEKTPUYECKUM 3apsij,
ANEKTPUYECKOE  TOJI€, TPOBOJAHMKHA W  JUDJEKTPUKH,  ITOCTOSHHBINA
AIEKTPUIECKUI TOK, MATHUTHOE TIOJIE;

— pa3nmuyaTh SBIEHUS TIOCNIE MPEABAPUTEIHLHOTO OOCYXICHHS C II€IaroromMm
(TeruioBOE  pacIIMpeHHE/CKaTHe, TEIUIoNepeaada, TeIJIOBO€ pPaBHOBECHE,
CMa4yMBaHWe, KaWUIAPHBIC SBIICHUS, WCIAPCHHUE, KOHJICHCAIWS, TUTABJICHHE,
KpUCTAIA3AIUS (oTBepaEeBaHuUE), KUTICHHE, Teruionepeaada
(TemIONpPOBOTHOCTh, ~ KOHBEKIMS,  M3Jy4Y€HHUE);  JJCKTpU3aluus  Tell,
B3aMMOJICUCTBHE 3apsA/IOB, JIEUCTBHUS DJICKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JIEWCTBHE MArHUTHOTO  TOJIS
Ha IPOBOJHUK C TOKOM, JJIGKTPOMAarHWUTHasi WHAYKIMS) TIO OIMUCAHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMbBITOB, JEMOHCTPUPYIOIIHUX JTaHHOE
(u3nuecKoe BICHUE;

— pacIio3HaBaThb C TIOMOIIBIO TIEAarora MPOSBICHHE HW3YUYCHHBIX (PU3NUECKHUX
SIBJICHUH B OKPYIKAIOIIEM MHPE, B TOM YUCie (U3UIECKUE SIBIICHUS B IPUPOJIC:
MTOBEPXHOCTHOE HATSHKCHUE U KAMMLISIPHBIC SIBJICHHS B MPUPO/IE, KPUCTAIUTBI B
npupoae, wuznydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI,
oOpa3oBaHMe pOCHI, TymaHa, WHEs, CHEra; OJJICKTPUYECKUE SBJICHUS B
aTMocdepe, IJIEKTPUYECTBO KUBBIX OPraHU3MOB; MArHUTHOE TOJie 3eMIIH,
Jpeid MOTOCOB, pPOJIb MArHUTHOTO TOJS IS KU3HU Ha 3emiie, MOJSPHOE
CUSIHUE; TIPY OTOM TMEPEBOJAUTHh MPAKTUYECKYIO 33/a4y B YUCOHYIO, BBIICISATH
CYIIIECTBCHHBIC CBOMCTBA/MIPU3HAKY (DU3UUECKUX SIBJICHUM;

— ONHUCHIBATH TMOJ PYKOBOJCTBOM IIelarora ¢ OOCYXXJCHHEM IUIaHa pPadOThI
W3YYCHHBIC CBOWCTBA TeNI W (PU3WYCCKUE SIBICHHS, HCTONB3Ys (PU3NUECKHE
BEeIUYMHBI (TeMIeparypa, BHYTPEHHSS DHEPTUs, KOJIMYECTBO TEIUIOTHI,
yAelbHas TEIUIOEMKOCTh BEIECTBA, Y/EIbHAs TEIUIOTa IJIaBICHUS, YACIbHAS
TEMj0oTa TapooOpa3oBaHMs, yjAelbHas TEIUIOTa CTOpaHWsl  TOTUIMBA,
KO PUITMEHT TOJIE3HOTO JEHWCTBHSI TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/AyXa, DJJIEKTPUUECKHM 3apsij, CUjla TOKa, JJIEKTPUUECKOE
HaIlpsDKEHUE, COMPOTHBIICHUE TPOBOAHWKA, YyAEITHHOE COMPOTHBIICHUE
BEIECTBAa, pab0Ta W MOIIHOCTh DJIEKTPUYECKOTO TOKA); MPU ONHUCAHUH



OPaBWJIBHO TPAaKTOBAaTh C IOMOUIbIO Mejarora (U3MYECKUH  CMBICH
MCIOJIb3YEMBIX BEIMYMH, OOO3HAYEHUS M CAMHHIBI (PU3UYECKUX BEIUYUH,
HAaXOAUTh (OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3HUECKYI0 BEIUYHHY C
APYTUMH  BEJIWYUHAMH, CTPOUTH TpaduKU HM3YyUYEHHBIX 3aBHUCHUMOCTEH
(bU3HYEeCKNX BEITNYNH;

OIpEeAEIATh MOCEe MPEIBAPUTEIBLHOTO OOCYXACHMSI C IEJaroroM CBOICTBa
TN, (PU3MYECKHE SIBICHHUS M TMPOLECCHI, MCIOJIb3ys OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpPUHM  CTPOCHHUS  BEIECTBA,  IIPUHLHII
CYNEPHO3ULMHU TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsja,
3akoH OMa Juis y4yacTka LenH, 3axoH [coyna—Jlenya, 3aKOH COXPaHECHHUS
SHEPruM; IPU 3TOM HAXOAUTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U €ro
MaTE€MaTUYECKOE BBIPAKEHHE C ONOpoHM Ha UU(]poBble 00pa3oBaTEIbHBIC
pecypchl;

COOTHOCHUTH IOJ KOHTPOJIEM Iearora (pu3nyeckue npouecchl U CBOKWCTBA TEl,
B TOM 4YHCI€ W B KOHTEKCTE CHUTyallMii MPaKTUKO-OPUEHTUPOBAHHOI'O
XapaKkTepa, NP MOMOLIM M1E€arora BbIABIATh IPUUHHHO-CIIEACTBEHHBIE CBA3H,
CTPOUTH 00BsACHEHUE U3 1—2 JOrMYeCcKUX 1IAaroB ¢ ONopoi Ha 1—2 U3yuyeHHBIX
CBOMCTBA (PU3NUECKUX SBJICHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelmaTh TUIOBBIE PACYETHBIE 3a1a4d B 1—2 NEHCTBUSA C OMOPOM HA ATOPUTM,
MPEABAPUTEILHO PAa300paHHBI COBMECTHO C NIEAArOroM, HCIOJIb3Ysl 3aKOHBI U
(opMyIbl, CBA3BIBAIOLIME (PU3MUECKUE BETUUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layd 3alUChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEAOCTATOK AHHBIX JJIS
pelieHusl 3aJayd, BbBIOMPATh 3aKOHBI U (POpMyJbl, HEOOXOAMMBIE i €€
peuieHusi, NPOBOAUTH pPacuy€Tbl W CpPaBHHUBATh MOJYYEHHOE 3HAYCHUE
(u3HUECKON BEIMYUHBI C U3BECTHBIMU TaHHBIMU;

UMETh MpPEeJCTaBICHUE O MpodiieMax, KOTOPble MOXKHO PELIMTh NpPU MOMOIIU
(u3nYecKuX METOJOB IOCINIE MPEABAPUTEIBHOIO OOCYKIEHHS C IEIaroroM;
UCIIOJIB3Y I ONMCAaHUE UCCJIEI0BaHN, BBIJIEIIATD IpOBEpsAEMOE
OPEANOIOKEHNE,  OLEHMBAaTh  IPAaBUIBHOCTh  NOpsAJKAa  MPOBEICHUS
UCCJIEI0BAHMSI, 1€JaTh BBIBOJIBI;

YMETh HaXOJUTh C MCIOJIb30BAHHEM IU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OMBITHI MO HAOMIOACHHUIO (U3UUECKUX SBICHUN WK (PU3UUECKUX CBOMCTB Tell
(KanmuJuIsIpHBIE SIBJICHUS, 3aBUCHUMOCTH JaBJICHHUS BO3JyXa OT €ro o0béma,
TEeMIIepaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUSA/HATPEBAHUS IPU U3ITYUYEHHUU OT
[[BETa M3JTy4arollel/orIomaroneil moBepXHOCTH; CKOPOCTh UCTapEHUsI BOJIbI
OT TEMIIEPATYPhl KUAKOCTH U IUIOIIAIN €€ MOBEPXHOCTH; JIEKTPU3ALMUS TEI U
B3aUMOJICHCTBHE AJIEKTPUYECKUX 3apSA0B; B3aHUMOJCHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJW3alMs MarHUTHBIX MOJE€Hd TIOCTOSHHBIX MAarHHUTOB;
NEUCTBHAS  MAarHUTHOTO  IOJISI Ha  NOPOBOJHUK  C TOKOM,  CBOWCTBA
ANIEKTPOMArHUTa,  CBOMCTBA  JJIEKTPOABUIATENII  MOCTOSHHOTO  TOKA):
(bopMyIMpOBaTh MPOBEPSEMBIE MPEANOIOKEHU, COOMPATh YCTAHOBKY U3
IPEJI0KEHHOIO 000pYI0BaHUS C ONOPOI Ha CXEMY; ONUCHIBATh XOJ OIBITA U
(opMyJIMPOBATH BBIBOJIBI 110/ PyKOBOJCTBOM I€Arora;



UMETh TPEICTaBICHUS O HU3MEPEHUH TeMIepaTypbl, OTHOCUTEIBbHOMN
BJIQXKHOCTH BO3/yXa, CHJIbI TOKA, HAMIPSDKEHUS C MCTIOIb30BAaHHEM aHAJIOTOBBIX
npuOOpoB U JATYMKOB (U3UYECKUX BEIMYMH; MPH TOMOIIM Texarora
CpPaBHUBATHh pPE3yJIbTaThl H3MEPEHHH C YYETOM 3aJaHHOW aOCOJFOTHOU
MOTPEIIHOCTH;

IPOBOJUTH COBMECTHO C IEJAaroroM MHCCIEA0BaHUE 3aBUCHUMOCTH OJIHOM
(u3nyecKkoil BEIWYMHBI OT JIPYTOW C UCIOJIb30BAHHMEM IMPSIMBIX H3MEPEHUI
(3aBUCUMOCTb  CONPOTUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOLIAAH
[IOTIEPEYHOT0 CEUEHUS M YAEIIBHOTO CONPOTUBIIEHMS BEIIECTBA MPOBOJHUKA;
CHJIBI TOKa, MIYIIETO 4Yepe3 MPOBOJHMK, OT HAaIpPsDKEHUS Ha TMPOBOJIHUKE;
UCCJIEIOBAHUE  TOCJIEIOBATENbHOTO M MApaJUIEIbHOTO  COEIMHEHMIA
MPOBOJAHHUKOB): ITUIAHUPOBATh HCCIEJIOBAaHME, COOMpATh YCTAaHOBKY U
BBITIOJTHATH U3MEPEHHSI TI0]] PYKOBOJACTBOM I€arora, ciaeays mpeaioKeHHOMY
1aHy, (PUKCHPOBAThH Pe3yIbTAThl MOTYYEHHON 3aBUCUMOCTH B BHJIE€ TaOJIHII U
rpaduKoB, JenaTh BHIBOABI IO pe3yIbTaTaM MCCIEIOBAHUS TOCe 00Cy K IeHUs
C MEIaroroM;

COOTHOCUTh KOCBEHHBIE U3MEpPEHUS (PU3NYECKUX BEIUUYUH (yJIelbHas
TEIUIOEMKOCTh BEILECTBA, COIMPOTUBJICHUE MPOBOJAHHUKA, pabOTa U MOIIHOCTh
AJIEKTPUYECKOTO TOKA): C IOMOIIBI0 IeJarora IUIAHUPOBaTh HU3MEPEHMUS,
coOupaTh  SKCIEPUMEHTAIBHYI0  yCTaHOBKY, CII€Aysd  MPEAIOKEHHOM
WHCTPYKIWH, U BBIYUCIISATH 3HAYCHUE BETUYNHBI,

coOoIaTh MpaBuja TEXHUKU O€30MacHOCTU MpHU padoTe C J1abOpaTOpHBIM
000pyI0BaHUEM TIOCIIE MTPEABAPUTEIILHOTO O0CYXKACHUS C M1€1arorom;
COTOCTABJIATh C [OMOIIBIO MeJarora MPUHLIMIBI JEHCTBUS H3YUEHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOICTB C ONMOPOM Ha UX ONMHUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, IapoBas TypOuHa, aMIepMeTp,
BOJIbTMETP, CUYETUYMK DJIEKTPUUYECKOW HSHEPruH, HIIEKTPOOCBETUTEIbHBIC
NpUOOPBI, HArpeBaTeNIbHbIE AJIEKTPONPUOOPHI (MIPUMEPHI), DIEKTPUUECKHE
MPEeIOXPAHUTENH; DIEKTPOMArHUT, JJIEKTPOJBHUTaTEeNb IMOCTOSHHOTO TOKa),
UCIIONIBb3Ysl METOJIWYECKHE MaTepuaiabl O CBOMCTBaX (PU3MYECKHUX SBICHUH U
HE00XoaANMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJIE MPEIBAPUTEIBHOTO OOCYXKICHHS C MEAaroroM IMpocCThie
TEXHUYECKUE YCTPOIICTBA U HW3MEpHUTENIbHbIe NpUOOpPHI IO CXeMaM |
CXEMAaTUYHBIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETD,
TUTPOMETpP, JABUTaTelb BHYTPEHHErO CrOpaHus, DJEKTPOCKOI, peocTar);
COCTaBIISITh CXEMBbI JJIEKTPUYECKUX LEMed ¢ TMOCIeAOBATEIbHBIM U
napajuiebHBIM COEAMHEHHUEM JJIEMEHTOB, COOTHOCS YCJIOBHBbIE 0003HAYCHHUSI
AJIEMEHTOB DJIEKTPHUUECKHX IIeTIeH;

NPUBOJUTH MPUMEPHI/HAXOINUTh HHPOPMAIMIO O MPUMEpPax MPAKTHIECKOTO
UCTIONB30BaHUSI  (U3MYECKUX 3HAHUH B  TIOBCEJHEBHOW JKHM3HHM IS
oOecrieueHus 0€30MacHOCTU MpU OOpalIeHUH ¢ NpUOOpaMH U TEXHUYECKUMHU
yCTPOMCTBAMHM, COXPAHEHMsI 370POBbsI U COONIIONEHUS HOPM 3KOJIOIMYECKOIO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;



— OCYILIECTBJISITH C TIOMOIIBIO TeAarora MOMCK HHGopMauuu (HU3HUECKOTrO
conepkaHus B ceTu VHTepHET, Ha OCHOBE HMMEIOIIMXCS 3HAHUW WU IyTEM
CpPaBHEHHUS JOTOJIHUTEIbHBIX UCTOYHHKOB BBIICIATH MHPOPMAIIHIO, KOTOPAs
ABJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

— HCHOJB30BaTh MPU BBIMOJIHEHUH YUE€OHBIX 3aJaHHM OTOOpPAaHHYIO IEarorom
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3HUECKOro COJAEpk aHUs, CIPAaBOUYHbBIC
MaTepualbl, pecypcsl ceth MHTEpHET; BIaAeTh NpUEMaMHU KOHCIIEKTUPOBAHUS
TeKCTa, peoOpazoBanusi THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OMOPOM Ha aJNrOpPUTM U YTOUHSIOIINE BOIPOCHI NIEAArora;

— co3JaBaTh MOJ PYKOBOJCTBOM IeJarora C OOCYXJCHHEM IUlaHa pPabOThI
MUCbMEHHBIE M KpAaTKUE YCTHBIE COOOIIeHUs, 0000mas uHpOpMaLU0 H3
HECKOJIbKMX MCTOYHUKOB (PU3MYECKOT0 COACPKAHUSA, B TOM YHUCIE MyOJIUYHO
MIPEACTABIATH PE3YIbTAThl IPOECKTHOM MJIN UCCIIEA0BATEIBCKON AEATEIBHOCTH;
OPU 3TOM T'PaMOTHO HCIIOJIb30BaTh W3YUYEHHBIM MOHATHMHBINA ammapaTr Kypca
(U3MKH, COMPOBOKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

— IpU BBINOJHEHMH YYEOHBIX IPOEKTOB M HCCIEAOBAHUN  (DU3HMUECKUX
IPOLIECCOB MO pPyKOBOJICTBOM II€/larora pacipenesaTh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBUU C ITOCTABJICHHBIMH 33/1a4aMH, CJICIUTH 34 BBIITOJIHEHUEM IUIAHA
JNEeUCTBUIN U KOPPEKTUPOBATH €0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYNIBl; BBICTPAUBATh KOMMYHHKAaTMBHOE B3aMMOJIEWCTBUE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(MIUKTHI.

9 KIIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaXKaTh
c(hOpPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

— OpPHUEHTUPOBATHCA B TOHATHSAX M OINEPUPOBaTh MMM Ha 0a30BOM YypOBHE:
cucTeMa oTcuéTa, MaTepualibHasi TOYKa, TPACKTOPHUS, OTHOCHUTEIHLHOCTH
MEXaHUYECKOTO ABMXKEHHUs, nedopmanms (ympyras, IuiacTH4eckas), TpeHHUe,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M TEperpy3ku; IEHTP
TSDKECTH; aOCOMIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPIOTO Tela,
paBHOBECHE; MEXaHWYECKHME KOJeOaHHWs W BOJIHBI, 3BYK, HWH(pPa3ByK
U YJIBTPa3BYK; AJEKTPOMArHUTHBIC BOJIHBI, IIKajda SJEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb, CHEKmMPbl UCHYCKAHUSL U NO2NOUJeHUSL,
anb(a-, 6eTa- U raMMa-u3TyueHUsI, U30TOTIbI, S/I€pHAsI DHEPTreTUKA;

— COOTHOCHTH SIBJICHHS TIOCJIE TMPEIBAPUTEIHHOTO OOCYXKICHUS C IEIaroromMm
(paBHOMEpHOE u HEPaBHOMEPHOE MPSMOJIMHEHHOE JIBIDKCHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JBWKEHUE, CBOOOJHOE TMaJieHue Te,
PaBHOMEPHOE JIBHXKECHUE IO OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE
JBIDKEHUE, KoJeOaTellbHOe [IBIDKCHHE (3aTyXalollue W BBIHYXKICHHBIC
KojebaHus), PE30HAHC, BOJHOBOE  JIBIDKCHHME, OTpPaXXEHHWE  3BYKa,
NPSMOJIMHEHHOE PaclpoCTpaHEHUEe, OTPAKEHUE U TIPEJIOMIICHUE CBETA, MOJTHOE
BHYTpEHHEE OTPAXKEHHE CBETa, pa3IOKEeHHEe OeIoro cBeTa B CIEKTp U
CIO0KE€HHUE  CHEKTPAIIbHBIX LBETOB, JUCIEPCUS CBETA, €CTECTBECHHAs



pPaZMOaKTUBHOCTb, BO3HMKHOBEHME JIMHEMUYATOro CIEKTpa WU3Iy4YeHUs) IO
OMMCAHUID WX  XAPaKTEpPHBIX CBOMCTB W Ha  OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBICHUE;

pacno3HaBaTh C IMOMOIIBIO I€arora MPOSIBIEHUE H3YYEHHBIX (U3HYECKUX
SBJICHUH B OKpY’KarolieM MUpPE (B TOM 4ncie GU3NYECKUE SIBICHUS B IPUPO/IE:
IOPUIUBBl U OTJIMBBI, JBMKEHUE IulaHeT CONHEYHOW CHUCTEMBI, PEAKTHUBHOE
IBUKEHHE  JKUBBIX  OpPraHU3MOB, BOCHpPUATHE  3BYKOB  JKHBOTHBIMHU,
3eMJIETPSCEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3X0, LIBETA TEJ, ONTUYECKUE
SBJICHUS B pUpOJIE, Ouonoruueckoe NeicTBUE BUMMOTO,
yIbTpapHUOJIETOBOIO U PEHTTEHOBCKOTO  HW3JIYyYEHUH;  E€CTECTBEHHBIN
paZMOaKTUBHBIN (POH, KOCMHMYECKHE JIy4H, pPaJIUOAKTUBHOE W3JIyUCHUE
MPUPOIHBIX MUHEPAJIOB; ACHCTBUE PATUOAKTUBHBIX M3IIYYEHUI HAa OpraHu3M
YeJI0BEKa), PU 3TOM MOJ PYKOBOJICTBOM IEJarora NepeBoIUTh MPaKTUYECKYIO
3a7ayy B  Yy4YeOHYI0, BBIJCIATh  CYUIECTBEHHBIE  CBOWCTBA/IPU3HAKH
(U3HYECKUX SBICHMUIA;

ONHUCHIBaTh IOJ PYKOBOACTBOM II€Jjarora C OOCYXKICHHEM IUIaHa pPabOThI
U3y4YEHHbIE CBOMCTBA TeJl W (PU3UYECKUE SIBJICHUS, UCIONb3Yys (pU3nueckue
BEIUYMHBI (CpEOHSAss M MIHOBEHHAs CKOPOCTh Tella IPU HEPAaBHOMEPHOM
JBIKEHUH, YCKOPEHUE, NTIEPEMELIEHUE, ITyTh, YIJIOBAs CKOPOCTh, CHJIA TPEHMS,
CWJIa YNPYTOCTH, CHUJIa TSXKECTH, YCKOPEHUE CBOOOJHOTO MaJCHUs, BEC Tea,
UMIYJbC TEJla, HMIIYyJIbC CHUJIbl, MEXaHMuYeckas paboTa U MOIIHOCTb,
MOTEHIMANbHAs JHEPrus Tejla, MOAHSATOrO HaJ TMOBEPXHOCTBHIO 3EMIIH,
MOTEHIMAIbHAS HEPTUsl CKATOW MPYKUHBI, KWHETHYECKasi YHEPrusi, MOJIHAs
MEXaHWYecKas »JHEprus, MNepuoJ W YacToTa KoJeOaHWi, [JI1MHA BOJIHBI,
IPOMKOCTbh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPETOMIICHUS
cpenbl); MpU ONHCAHUM C TIOMOIIBIO YYHUTENsS MPaBUIBHO TPAKTOBAThH
(U3HYECKUIT CMBICT HCIOJIb3YEMBIX BEIMYHMH, OOO3HAYEHUS W €IUHMIIBI
(u3MUEeCKUX BEJIWYMH, C OMNOpPOMl HAa METOAMYECKHMX MaTepuan HaxoJUThb
(opMyJibl, CBSA3BIBAIOLIME JAHHYI0 (U3UYECKYI0 BEJIUMYMHY C JAPYyTUMHU
BEJIMUMHAMH, CTPOUTHh TpaduKU M3YyUYEHHBIX 3aBHUCHUMOCTEH (U3NYECKUX
BEJIMYMH;

XapaKTepU30BaTh IOCIIE IMPEABAPUTEIBLHOTO OOCYXKIEHUS C IIEAarorom
CBOMCTBa Tes, (U3MUECKUE SIBICHUS M TMPOLECCHl, HCIOIb3ys 3aKOH
COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOT'O TSATOTEHUS, MPUHLIUII CYTIepIO3ULIUN
CWJ, TPUHLMI OTHOCUTEIbHOCTH ['amunesi, 3akoHsl HbroTOHA, 3aKOH
COXpaHEHUs UMIYJIbCa, 3aKOHbl OTPAXKEHHS] U TPEIOMJICHHUS CBETa, 3aKOHBI
COXpaHEHUsl 3apsAJ0BOT0 M MAacCOBOTO YHCENl NPH SJIEPHBIX PEAKIUAX; MpHU
TOM HaXOAWTh CJIOBECHYI (OPMYJIMPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe
BhIpaXXEHHE C OMOPOM Ha LIUPPOBBIE 00pa30BATEIbHbBIE PECYPCHI;

COOTHOCHUTB I0JI KOHTPOJIEM Mefarora puU3ndeckue mporecchl U CBOWCTBA TeT,
B TOM YHCJIE€ W B KOHTEKCTE CHUTYallMd MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATH MPU MOMOUIM [E€Jarora NpUYMHHO-CIEACTBEHHBIE CBSI3H,
CTPOUTb OOBSICHEHME U3 2—3 JOrMYECKHX IIAaroB ¢ ONopod Ha 2—3



U3YYEHHBIX CBOMCTBAa (PU3WYECKUX SIBIICHUM, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

penaTh TUINOBBIE PAaCUETHBIE 33J1aud B 1—2 AEMCTBUS C OMOPOM HA alrOpUTM,
MpeBapUTENbHO pa300paHHbI COBMECTHO C, HCTIONb3YsI 3aKOHBI U (DOPMYIIHI,
CBsI3bIBaIONIME (PM3MYECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3aJladyd
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIONIME WM W30BITOYHBIC
JaHHBIC, BBHIOUPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJMMBIE JJIs pPEIICHHUS,
IPOBOJUTH Pacuy€Thl M OIEHUBATH C IMOMOIIBIO YUHUTEN PEaTUCTUYHOCTh
MOJIy4YeHHOT0 3HAYeHHS (PU3HUECKOU BEIMYUHBI,

MMETh NPEICTaBICHUE O NpoOiemMax, KOTOPbIE MOXKHO PEIIUTh IPH MOMOIIN
(¢uU3NYeCKUX  METOJOB; HCIONB3YysS ONHCAHME HCCIENOBaHUs, IOCIE
MIPEABAPUTEILHOTO OOCYXJAEHHSI C T[EIaroroM BBIIEIATH IPOBEPSIEMOE
MPEANOJOKEHNE,  OLEHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEICHUS
UCCJIEI0BAaHMsI, JI€JaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOACHHIMA
Y ONBITOB,;

YMETh HaXOJIUTh C MCIOJb30BAaHHEM LHU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OTIBITHI IO HAOJIIOIEHUIO (PU3UUECKUX SIBICHUN WM (PU3MUECKUX CBOWMCTB Tel
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPaHEHMsI DHEPIUU;
3aBUCUMOCTH TE€pHOJia KOJIeOaHUH MPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTYJIbl MaJIbIX KOJIEOAHHI];
MPSAMOJIMHEMHOE PacIpOCTPAaHEHHUE CBETA, pPa3yIoKeHUE OEI0ro CBETa B CIIEKTP;
M3Y4YEHUE CBOMCTB M300paKeHMsI B IJIOCKOM 3€pKalie M CBOMCTB M300paKEeHUS
npeaMera B coOuparoled JIMH3e, HaOMI0JICHUE CIUIONIHBIX W JIMHEHYaThIX
CHEKTPOB MU3JIyYEHHS): CAMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
HaOopa OOOpYJIOBaHMS C OMOPOM Ha CXEMy; OIMKCHIBATH XOJ OMNbITA U €ro
pe3yibTaThl, GOPMYIUPOBATH BHIBOIBI 11O PYKOBOACTBOM I1€/1arora;
OPOBOAUTh TPU HEOOXOAUMOCTH CEpHUI0 NPSIMBIX H3MEpPEHUH, ompernenss
CpelHee 3HAuEHUE HU3MEpSAEMONl  BEIUYMHBI  (QoxycHoe paccmosiHue
cobuparouel JIUH3BL); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHUS/U3MEPUTEIHHOTO MPUOOpPa;

MIPOBOJIUTH COBMECTHO C MEIaroroM MCCeI0BAHUE 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH C MCMOJb30BAHUEM NPSIMBIX H3MEPEHHM (3aBUCUMOCTH IyTH OT
BPEMEHU TMpPU PABHOYCKOPEHHOM JABMXKEHUU O€3 HaYaJIbHOW CKOPOCTH;
nepuoja KojiebaHMM MaTeMaTHYeCKOro MAasTHHKAa OT JJUHBI  HUTH;
3aBUCHMOCTH YTjia OTPAXKEHUSI CBETA OT yTJjia MaJIeHUs U yTiia MpeJoMIIEHUs OT
yTIiia majieHus): mocie 00CyKASHUs 1O pyKOBOJCTBOM I€Jarora rjiaHupoBaTh
UCClIeIOBaHNe, cOOMpaTh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTAThI MOITYYEHHON
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAC TaOMUI[ W TpaduKoB, Aenath
BBIBO/IbI 10 PE3YJIbTaTaM UCCIEAOBAHNUS;

COOTHOCUTh KOCBEHHBIE U3MEpEHUsl (PU3NUECKUX BEIUYUH (CPEAHsISl CKOPOCTh
U YCKOpEHHUE Tella IPU PaBHOYCKOPEHHOM JIBHXKEHHH, YCKOPEHHE CBOOOIHOTO
nafeHusi, >KECTKOCTb TMPYKHUHbI, KOIP(PUIHUEHT TPEHUS CKOJbKEHHUS,
MexXaHu4eckass pabdoTa U MOIIHOCTh, 4YacTOoTa M TMepuoj  KoyieOaHui



MaTEMaTUYECKOT0 U MPY>XKMHHOTO MAasgTHUKOB, ONTUYECKas CUila COOMparoIIen
JUH3bI, PAJAUOAKTUBHBIM (OH): C TMOMOIIBIO TMeJarora IJIaHUPOBATh
U3MEPEHHs; CcOoOMpaTh SKCHEPUMEHTAIbHYI0 YCTAHOBKY U  BBIIOJIHATH
U3MEPEHHUs], CIeAysl MNPEeIIOKEHHON HWHCTPYKLUHMH;, BBIUKCIATh 3HAYEHUE
BEJIMYMHBl U AHAJU3UPOBATH MOJIYYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOMU
IIOIPEIIHOCTH U3MEPEHNN;

coOo/IaTh MpaBuja TEXHUKH O€30MacHOCTU MpU padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM TIOCIIE TTPEABAPUTEIILHOTO 00CYXKIACHHUS C Me1arorom;
CONOCTaBISATh C IIOMOIIBIO TI€AArora OCHOBHBIE IPU3HAKUA HW3YUYEHHBIX
¢usznyecKkux MoJeNnel: MaTepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEIO,
TOYEUYHBI MCTOYHHK CBETA, Jy4, TOHKAs JIMH3A, IUIAaHETapHas MOJIEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTIO f]Ipa C OMOPOM HAa METOIMYECKUE MATEPUAIbL;
XapaKTepu30BaTh IIOCIIE MPEABAPUTEIBHOTO OOCYKIEHHS C MeJaroromMm
OPUHLHUIBL JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOM HAa UX OMNMCaHUA (B TOM YHUCIE: CHUAOMETP, NAaTUMKH IOJIOKEHHUS,
paccTosiHUSL M YCKOPEHHUS, PaKeTa, HXOJIOT, OYKH, MEepHUcKol, (oToammnapar,
ONTUYECKUE CBETOBOJbI, CIEKTPOCKON, JIO3UMETp, Kamepa Buibcona),
UCIIOJIB3YS HU(PPOBbIE 00pa30BaTEIbHbBIE PECYPCHI;

MCIIOJIb30BaTh IO, PYKOBOJICTBOM II€/1arora CXe€Mbl U CXEMaTUYHbIE PUCYHKH
M3YUYEHHBIX TEXHUYECKUX YCTPOWCTB, M3MEPUTENIbHBIX NPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPU PEUICHUH Y4EeOHO-MPAKTUUYECKUX 3a7ady;
ONTHYECKUE CXEMBbI JJI1 MOCTPOEHHUS H300paXEHUl B IUIOCKOM 3€pKaje u
cobuparoniei JIMH3e;

OPUBOAUTH MPUMEPHI/HAXOIUTh MHPOpPMALMIO O MPUMEpPax MPaKTUYECKOro
UCTIOJb30BaHUSl  (U3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKM3HM IS
obecrieueHrs 6€30MacHOCTU MpU OOpAIICHUH C MPUOOPaMHU U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHMsI 370POBbsI M COONIIONEHUS HOPM 3KOJIOTHYECKOIrO
MOBEAECHUS B OKPY KAIOLIEH CPEJIE;

OCYWIECTBJATh  MOJ  PYKOBOACTBOM  Iearora MOUCK  HMH(pOpMauuu
(dusnueckoro conuepxkaHusi B cetu MHTepHET, caMocTOATENbHO (HOpMYIUPYs
MOMCKOBBI  3alMpoc, HAXOAUTh NYTH  ONpPEAENIEHUs JOCTOBEPHOCTH
MOJIy4eHHOM HH(OPMALIMK HA OCHOBE UMEIOIIMXCS 3HAHUHN U IOMOTHUTEIbHBIX
HCTOYHHKOB;

MCIIOJIb30BaTh MpPH BBIIIOJIHEHUU YUYEOHBIX 3aJaHUN OTOOpPaHHYIO MEAarorom
HAyYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro coAep X aHHs, CHpPaBOYHbBIC
MaTepHalibl, pecypchl ceth HTepHeT; BiaieTh NpuéMaMu KOHCIEKTUPOBAHUS
TeKCTa, mpeoOpazoBaHusi THHOPMALIUKA U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO
C ONOpOIl Ha aNrOpUTM M YTOUHSIIOUIME BOIPOCHI IEJarora; Co3laBarTh O]
PYKOBOJICTBOM Tlefjarora ¢ OOCYyXJEHHEeM IUlaHa padOThl MUCBMEHHBIE H
YCTHBIE COOOIIEHUS Ha OCHOBE HMH(OpPMALMU M3 HECKOJIbKUX HCTOYHUKOB
(U3MUECKOro COAEpKaHusl, MyOJIUYHO MPEACTABIATh PE3YyJIbTaThl MPOEKTHON
WM UCCIEN0BATENBCKOW JEATENIBHOCTH; MPU 3TOM T'PAMOTHO HCIOJIb30BaTh
W3YYCHHBI TOHATHMHBIA ammapaT u3y4yaemMoro paszaena (Qusukd u



COMPOBOXK/ATh BBICTYIUICHHE Mpe3eHTalMell ¢ y4€ToM 0CcOoOeHHOCTen

ayJUTOPUN CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne  HaumenoBaHue
(ungposbie)
n/ pa3eyioB M TeM Bcer  KoHTpOJIbH IIpakTHyeck
oOpa3oBaTe/ibHbIE
n NPOrpamMMsl 0 ble padoThI ue padoThl
pecypcsl
Pa3zpnen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOLIEro MUpa
bubmuorexa [JOK
®du3suka - HayKa o
11 S, 2 https://m.edsoo.ru/7f416
PUpOA 194
bu6mmoreka [IOK
dusnyeckue
1.2 2 1 https://m.edsoo.ru/7f416
BEJINYUHBI
194
EcrecTtBenHoHayuyH bubnnoreka [JOK
1.3 BIl METOJT 2 1 https://m.edsoo.ru/7f416
MO3HAHUSA 194
Hroro no pazneny 6

Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa

Crtpoenue
BEIIIECTBA

2.1

JBuxxeHue u
2.2 B3aMOJEICTBUE 2 1
YaCTHUI| BEIECTBA

bu6nmoreka [JOK
https://m.edsoo.ru/7f416
194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

ArperaTHble bubnuoreka [IOK
2.3 COCTOSTHUS 2 https://m.edsoo.ru/7f416
BEILIECTBA 194
Hroro mo pazaeny 5

Pa3nen 3. J/IBu:xeHue u B3auMo/ieiicTBUE TeJl

Mexannueckoe
3.1 3
JIBMOKEHUE
Nuepruusg, macca
3.2 I, ’ 4 1
IJIOTHOCTE

bu6mmorexa [IOK
https://m.edsoo.ru/7f416
194

bubmuorexa [JOK
https://m.edsoo.ru/7f416
194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

3.3 Cuna. Buns! cun

14 1 2

bubmuoreka [JOK
https://m.edsoo.ru/7f416
194

Hroro no pazneny

21

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

[laBiieHue.
[Tepenaua
- bu6mmoreka [IOK
41 3 https://m.eds00.ru/7f416
TBepI[BIMI/I TCJIIaMU, 1 9 4
JKUIKOCTSIMH U -
rasamu
Jlasenue bu6mmoreka [IOK
4.2 5 https://m.edsoo.ru/7f416
JKUJIKOCTH
194
bu6mmoreka [IOK
A
4.3 Tmocheproe 6 https://m.edsoo.ru/7f416
JaBIIEHUE
194
JeicTBue
’KHJKOCTH U rasa Ha bubmorexa LIOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
IIOTPY>KEHHOE B
194
HUX TCIIO
Hroro no pazneny 21

Paznea 5. PaGora n MoHOCTDH. JHEprus

Pa6Gora u bubmuorexa [JOK
51 3 1 https://m.eds00.ru/7f416
MOIIHOCTb
194
IIpocTeie bu6mmoreka [IOK
5.2 0 5 1 https://m.edso00.ru/7f416
MEXaHU3MBbI
194
Mexanudeckast bu6nmnorexa IIOK
5.3 4 1 1 https://m.edso0o.ru/7f416
SHEprus 104
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJINMYECTBO
YACOB IIO 68 3 12
ITPOI'PAMME
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8 KUIACC

[TPOI'PAMME

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(ungposbie)
n/ | pasieoB U TeM Becer  Kourpoububl  IIpakTuueck
o0pa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThl ue padoTsbl
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
Crpoenue u bubnnorexka [HOK
11 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BElIeCTBa ce
TeIUIOBLLE bubmuoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI
ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIEKTpUYECKHE
3apsiIbl. bubnuorexa [JOK
2.1 3apsiKEeHHbIE Tela 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMMO/ICHCTBHUE
[TocTrossHHBIM bu6mmoreka [IOK
2.2 JNEKTPUUECKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MArHITHEL bubmuorexa [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DJIEKTPOMAarHuTH bubmorexa HOK
24 P 4 https://m.edsoo.ru/7f4181
ast MHTYKIIHS
ce
Wroro mo pazneny 37
PeszepBHoOe Bpemst 3
OBIIEE
KOJIMYECTBO
68 3 145
YACOB I1O



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

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne HanmMmenoBanue
(undposbie)
n/ | pasieoB U TeM Becer  Konrpoibu IpakTuyeck
oOpa3oBaTe/ibHbIE
1| NpOrpaMMel 0 ble padoThI ue padoThl
pecypchbl
Pa3zgen 1. Mexannueckue siBJeHHUS
Mexanunuaeckoe
JE—— bu6mmoreka [JOK
1.1 10 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €T0 26
OIIMCaHUs T
BzaumogeiictBue Bubmiorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
TN
a6
3AKOHEL bubmuoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Uroro no pazneny 40
Paznea 2. MexaHn4yecKkHe K0J1e0aHUA U BOJTHEI
MexaHu4eckue bubmorexa [IOK
2.1 7 3 https://m.edsoo.ru/7f41a4
Koe0anus
a6
MexaHu4eckue bubmmorexa [TOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Uroro no pazaeny 15

Pasnen 3. BJICKTPOMEIFHI/ITHOC moJIe M1 3JIEKTPOMArHuTHbIC¢ BOJIHBI

DNIeKTpOMarHuTH
o6 Hoe I bubnmuoreka [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4
AJIEKTPOMArHUTH ”
bI€ BOJIHBI o
Wroro mo pazneny 6
Paznen 4. CBeToBbI€ sIBJICHHSI
3aKOHBI bubmuorexa [JOK
4.1 pacrpocTpaHeHHs 6 2 https://m.edsoo.ru/7f41a4
CBETa ab
JIuH3BI 1 but6mmorekxa [IOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41a4
npuOopbI a6
PasTOsKeHIE bubmuoreka [JOK
4.3 3 2 https://m.edsoo.ru/7f41a4

0eJIoro cBeTa B

a6



https://m.edsoo.ru/7f41a4a6
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CIIEKTp

Hroro no pazneny

15

Pasznen 5. KBanToBbie IBJIeHUA

I[TPOTPAMME

Hcnyckanue u bubmmoreka [JOK
5.1 TIOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
Crpoeriie bu6mmoreka [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
ATOMHOTO siIpa
ab
AepHbE bubmuoreka [JOK
5.3 AP 7 1 https://m.edsoo.ru/7f41a4
peakuuu
a6
Hroro no pazneny 17
Pa3pnen 6. I[loBTOopuTenbHO-00001aA0IIHI MOAYIb
[ToBTOpenue n
00001IEeHE bu6mmoreka [JOK
6.1 COJICpKAHUS 9 2 https://m.edsoo.ru/7f41a4
Kypca QU3HKH 32 a6
7-9 kimacc
Wtoro mo paszneny 9
OBLIEE
KOJIMYECTBO
102 27
YACOB IIO
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