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[TOACHUTEJIBHAA 3AIINCKA

denepanbHas paboyas mporpamma 1o Gusuke st 00yJaromuxcs ¢ 3aAepiKKOi
ncuxuyeckoro pasButus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00I1Iero 00pa3oBaHuUs
MOJArOTOBJIEHa Ha ocHOBe dDenepalibHOrO0 TOCYJIapCTBEHHOTO 00pa30BaTEIbHOIO
cTaHaapra ocHoBHoro oomiero odpaszosanus (IIpukaz Munmnpocsemenus Poccuun ot
31.05.2021 r. Ne 287) (maee — D®I'OC OO0O), denepanbHOM ananTHUPOBAHHOM
00pa3oBaTeILHOM IMIPOTPaMMBbl OCHOBHOT'O OOIIEro 0Opa3oBaHus ISl 00yUYarOIIHUXCS C
OTPaHUYECHHBIMH BO3MOKHOCTSIMU 370p0Bbs (IIpuka3z Munnpocsemenuss Poccuu ot
24 mos6ps 2022 1. Ne 1025), denepanbHoil pabodeit mporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBaHus Mo yueOHOMY mpeamery «Pusuka» (0a30Bblid ypoBeHb), KoHuenmmu
npenojaBanus ydeOHoro mpeamera «Dusmka» B 00pa30BaTEIbHBIX OpPraHU3AMMIX
Poccuiickoit  denpepanuu, peadus3ylNIMX OCHOBHbIE  00IIe00pa3oBaTeIbHbIE
nporpammbl, @DeaepanbHOil  paboueld MporpaMMbl  BOCHHUTAHHS, C YYETOM
pacnpeiesIeHHbIX 10 KJIaccaM IPOBEPSIEMBIX TPEOOBaHUHN K pe3yJibTaTaM OCBOCHHSI
®denepanbHOl aJanTUPOBAHHONW 00pa30BaTEIbHONW MPOTPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JIJ1s1 00yYArOIINXCS € 3aIEPKKON TICUXUYECKOTO Pa3BUTHSL.

O0mas xapakTepucTuka yue0Horo npeamera «@uzuka»

VYuebnwiii mpeamer «®PuszuKay  SABISETCS  CUCTEMOOOPA3yIOIIMM  JUIs
€CTeCTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJbKY (PU3MUECKHE 3aKOHBI MHUPO3aHUS
ABJISIIOTCS. OCHOBOM  COZEpKaHUS KypCOB XHUMHUH, Ouonoruu, reorpaduu u
actpoHoMuHU. DuU3KMKa BOOPYKAET OOYYAIOUIMXCS HAYYHBIM METOJIOM IIO3HAHMS,
MO3BOJISIIONIUM TOJIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYIKAIOIIEM MHUPE.

[Ipeamer MakcuManbHO HampaBieH Ha (OPMHUPOBAHHME HWHTEpeca K
OPUPOJIHOMY M  COLMAIBHOMY MHpPY, COBEPIICHCTBOBAHHE I0O3HABATEIIHLHOM
nesitenbHOocTH  oOywaronuxcst ¢ 3[IP 3a cuer oBnajeHuss MBICTUTEIHHBIMH
omepalusMi CpaBHEHUs, OOOOIIEHUs, PAa3BUTHE CIOCOOHOCTH apTryMEHTHPOBATH
CBOE MHEHUE, GOPMHUPOBAHNE BOZMOXKXHOCTEH COBMECTHOM JCATEIHHOCTH.

N3yuenne ¢Qusuku cnocoOCTByeT pa3Butu0 y oOydarommxea ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIHUOHAILHOW TPAMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTHYECKU aHAJIU3UPOBATH HUH(POPMAIMIO, MPEJCTABICHHYIO B
paznuyHbIX (opMax. 3HAUMMOCTb MPEeaMETA JJI PA3BUTHUS KUZHEHHONW KOMITETEHIINH
oOydJaromuxcst  3aKJI0OY4aeTcsi B  YCBOGHHM OCHOBBI  (DU3MYECKUX  3HAHMUIA,
HEOOXOIUMBIX JUIsI TIOBCETHEBHOM >KU3HU; HABBIKOB 3JI0POBOT0 M 0€30MMACHOTO s
YeJIOBEeKa U OKPY’KAIOIIEeH ero cpenbl o0pasa ku3Hu; HOPMUPOBAHUH IKOJIOTHIECKOM
KYJbTYPBL.

[Iporpamma oTpaxkaer cojaepxanue o0ydeHus: npeametry «Du3nka» ¢ yueTom
0CcOo0BIX 00pazoBaTenbHBIX MOTpeOHOCTEN 00yuatomuxcs ¢ 3[1P. OBnageHne TaHHBIM
y4eOHBIM MPEAMETOM TIPEJICTABIISCT ONMPEACIICHHYIO TPYAHOCTD I O0yYarOIINXCS C
3[IP. D10 cCcBSI3aHO C  OCOOCHHOCTSIMH  MBICIUTEIHLHOM  JICSATCIIHHOCTH,
NEePUOJANYECKUMHM  KOJeOaHUsMM  BHHUMAaHHUSA, MaJlbiM  O0OBEMOM  TaMsTH,



HE/JIOCTaTOYHOCTBIO OOIIEro 3amaca 3HAHWM, MOHM)KEHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEYEBOr0 Pa3BUTHS.

Jlis mpeosiosieHns TPYAHOCTeW B M3ydeHHUH y4yeOHoro mpeamera «Duznkay
HeoOXoauMa ajanTanus o0beMa H  XapakTepa ydueOHOro marepuana K
[I03HABATEJIbHBIM BO3MOXHOCTSIM JaHHOW KaTeropuu oOydarouuxcs, YYeT uX
OCOOEHHOCTEM pa3BUTHUS: HCIOJIB30BAHUE AITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXKIIPEIMETHBIX CBA3EH, IIOCTENEHHOE YCI0)KHEHNE N3Yy4aeMOro MaTepuasa.

JanHasi mnporpamMma KOHKPETHU3UPYET COJEp)KaHHUE TMPEAMETHBIX TeM B
COOTBETCTBUM C TpeOOBaHUSMH O0Opa30BaTENbHOIO CTaHIAPTA, PEKOMEHIYEMYIO
[OCJIEI0BATENbHOCTh MU3YUEHHUS Pa3lelioB (PU3UKU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro IpoLecca, BO3PacCTHBIX U
IICUXOJIOTHYECKUX OcoOeHHOCTeH oOyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHMsl, ONpeneIsieT MUHUMAJIbHbIM HaOOp OMBITOB, JE€MOHCTpAIH,
OpPOBOJAMMBIX  yYHMTEJIeM B Kjacce, Ja00opaTOpHbIX padOT, BBIMOJHAEMBIX

00yYaIOIINMUCH.
Meroauueckorn OCHOBOM M3ydeHus Kypca «DPu3nka» Ha ypOBHE OCHOBHOTO
oO1iero o0pa3oBaHUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIN MOIXO/,

O6€CH€‘IHB3IOH_[I/II>'I JOCTHXKCHUEC JIMYHOCTHBIX, MCTAIIPCIMCTHBIX W IIPCAMCTHBIX
06p8.30BaTCJ'IBHBIX PE3YJIbTATOB IMoCpecacCTBOM OpraHu3anmnuun AKTUBHOM
I103HABATEIILHOU ACATCIIBHOCTU 06yqafoumxc51, 4TO OYCHb BAXKHO IIPpH O6y‘IeHI/II/I
I[GTGI‘/JI C 3HP, AJIA KOTOPBIX XapaKTCPHO CHUIKCHUC I103HABATEIIbHOM aKTUBHOCTH.

Hean u 3axa4yu n3y4enust yueOHoro npeamera « ®usuka»

Obwue yenru w3ydeHus ydeOHOTO mpeamera «Du3WKa» TPEACTABICHBI B
®denepanbHO paboyelt mporpaMMe OCHOBHOTO 00111eT0 00pa3oBaHus.

OCHOBHO# 11eIbI0 OOYYCHHSI JACTCH ¢ 3aACPKKON MCUXUUYECKOTO Pa3BUTHS Ha
JAaHHOM TIpeIMeTe SIBJSETCS: TIOBBIIICHHE COIMAIBHON amanTaiuu JaeTed depes
npUMeHeHnEe GU3NYECKUX 3HAHHUIA Ha TIPAKTHKE.

s oOyuaroruxest ¢ 3P, tak ke, kKak ¥ JUIsi HOPMATUBHO Pa3BUBAIOLIUXCS

CBEPCTHUKOB,  OCBAMBAIOIIMX  OCHOBHYIO  0O0pa3oBaTeNbHYH0  IpOTrpammy,
JOMUHHPYIOIIEe 3HAUCHNE TPUOOPETAIOT TaKHUE yeul, KakK:
. npuoOpeTeHre uHTepeca M cTpemsieHus oOyuatomuxcst ¢ 3[IP

HAyYHOMY W3yYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEH;

= pa3BuTHE 0a30BBIX MPEJCTABICHUN O HAYYHOM METO/E MO3HAHUS U
dbopMupoBaHUE UCCIEAOBATEIILCKOTO OTHOIIECHHUS K OKPYIKAIOIIUM SIBIICHUSIM;
= dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS, HA JOCTYIHOM IS

oOyuaromuxcs ¢ 3[IP ypoBHe, Kak pe3yabrara U3y4eHHsl OCHOB CTPOEHUSI MaTepUu U
(byH/1aMEeHTaJIbHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHUE TPEACTABICHUN O Poiu (HU3UKU ISl PA3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTimkeHne 3THX 1enel o0ecrneunBaeTcs pelieHueM CIEIYIOMNX 3a0ay.:



. npuoOpeTeHre 0a30BbIX 3HAHUN O JUCKPETHOM CTPOCHUU BEIIECTBA, O
MEXaHUYECKHUX, TETJIOBBIX, DJIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;

. NpPUOOPETCHNE YMEHUN OIMUCHIBATh U OOBSICHATH (U3UUCCKUE SIBICHUS C
UCIIOJTb30BAHUEM TOJTYUYEHHBIX 3HAHUH U C OMOPOH Ha TUTaH/CXEMY,

. OCBOCHHE METOJIOB PEIICHUS MPOCTEHINNX pacuéTHBIX 3a7ad ¢
UCIIOJIb30BaHUEM (PU3HUECKUX MOJIENICH ¢ OTIOPOM Ha allTOPHUTM,

. pa3BUTHE YMEHHMHA HAONIONaTh TPHUPOAHBIC SBJICHUS W BBITOJIHSITH
OMBITHI, JTa0OpaTOpHBIE pPabdOTBl W  AKCICPUMCHTAIbHBIC HCCICIOBAHUSI C
UCTIOIh30BAHUEM M3MEPUTEIILHBIX TPHOOPOB (IO PYKOBOACTBOM YUHUTEIsA);

. OCBOCHHE MPUEMOB pabOThI ¢ MH(pOpMaIel PU3NIECKOTO COMEpKaHu,
BKJIOYass WHOOPMAIIMIO O COBPEMEHHBIX JOCTH)KCHHSX (U3UKH, aHamu3 u
OllCHUBaHUE WH(HOPMAIIHH;

= 3HAKOMCTBO cO  chepamu  mpodecCHOHAIBHOW  JESTEIBHOCTH,
CBSI3aHHBIMH C (DU3UKOW, M COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.

Oco0enHocTH 0TOOpPA M aJanNTAMN Y4eOHOr0 MaTepuasa no pusuke

OcHoBOUl ~ OOydeHHs]  OOyYarOIIMXCS c 3P Ha  IOpeaMmeTax
€CTECTBEHHOHAYYHOTO ITUKJIA SBISETCSA Pa3BUTHE y HUX OCHOBHBIX MBICTUTEIbHBIX
orepanuil (aHaau3, CUHTE3, CpaBHEHHE, O0OOIIEHHE) Ha OCHOBE BBIIOJIHEHUS
pa3BUBAIOIINX YIPaKHEHUH, (OPMUPOBAHUE MPUEMOB YMCTBEHHOUM pabOThI: aHAIIN3
UCXOJHBIX JIaHHBIX, IUIAHWPOBAHME MaTepHalia, OCYIIECTBIECHHUE IOSTAHOTO U
UTOTOBOTO CAMOKOHTPOJS, a TaKXe OCYIIECTBISIETCA JHMKBUAAIMS MPOOEIOB B
3HAHUAX, 3aKPEIUICHNE U3YYEeHHOTO MaTepuana, oTpaboTKa alropuTMOB, TOBTOPEHHE
npoiiieHHoro. bonpiioe 3HadeHne MpUAAeTCS YMEHHUIO PaccKa3aTh O BBITIOJHEHHOU
paboTe ¢ TPaBWIBHBIM YMHOTPEOJICHHEM COOTBETCTBYIOIICH TEPMUHOJIOTUU |
COOTIOICHUEM JIOTUYECKUX CBs3CH B mM3iaraeMoMm Matepuane. s oOyuarommxcs
3[IP Ha ypoBHE OCHOBHOTO OOIIET0 O0Opa30BaHUSA MO-TIPEKHEMY SBIISIOTCS
XapaKTepHBIMU: HEJIOCTATOYHBIH YPOBEHb PAa3BUTHUS OTACIBHBIX TICUXUYECKUX
IPOIECCOB (BOCHIPHSATHS, BHUMAHUS, MaMSTH, MBIIUICHHUS), CHWKCHHBIH YPOBEHb
MHTEJUIEKTYallbHOTO PAa3BUTHS, HU3KHI YPOBEHb BBIOJHEHHS YYEOHBIX 3a/laHU,
HU3Kas ycnemHocTh oOydenus. [losromy mnpu wu3ydennn ¢Gusnka Tpedyercs
IIeJICHAIIPaBJIEHHOE UHTEJUIEKTyalbHOe pa3BuTHe oOyuatomuxcs ¢ 3I11P, orBevaromiee
UX OCOOCHHOCTAM M BO3MOXHOCTAM. Y4eT ocobeHHocTei obOyuarontuxcs ¢ 3I1P
TpeOyeT, 4TOoObl MpU HU3YYEHUH HOBOIO MaTepuayia o00A3aTeNbHO MPOUCXOIUIIO
MHOTOKPAaTHOE €ro MOBTOPEHHE;, PACIIMPEHHOE PACCMOTPEHHWE TEM U BOMPOCOB,
PacKpBIBAIONINX CBS3b (DM3UKHU C JKU3HBIO; aKTyalIH3alis MEPBUYHOTO KU3HEHHOTO
OTIbITa O0YYArOITUXCSI.

YCcBOGHHE MPOTpaMMHOrO Marepuana 1o (u3uKe BBI3BIBAET OOJBIINE
3arpynHeHus 'y obOyuaromuxcs ¢ 3I1P, mostomy Teopust m3ydaercsi 6e3 BBIBOJOB
CIOXHBIX (popmyn. 3amaum, TpeOyrompe MPUMEHEHHS CIOXHBIX MAaTeMaTHYCCKUX
BbIUMCICHUH U (OpMyJ, B OCOOCHHOCTHM TaKUX TeM, Kak «MexaHuueckoe
IBWOKEHHUE», «ApxumenoBa cuia», «MexaHudeckass SHEPIUsD, «DIEKTPUUECKHE



SABJIICHUS», «DJEKTPOMATHUTHBIC SIBICHHS», PEIIAIOTCS B KiIacce € IMOMOIIBIO
YUHUTEIIS.

Oco0oe BHMMaHHE TIPU HM3YyYCHHH Kypca (U3UKU YIEISETCS MOCTAHOBKE H
OpraHU3alliy YKCIIEPUMEHTA, a TaK)Ke MPOBEIACHUIO (MMPEUMYIIECTBEHHO HA KaXJIOM
YpOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpAmuii  (BO3MOKHO C  HCIIOJIb30BAaHHEM
AIIEKTPOHHON JeMOHCTpanuu). HekoTopble TeMbl 00s3aTEIBHO JOKHBI BKIIFOYATH
OTOpHBIC JTA0OpaTOpHBIE PAOOTHI, KOTOPHIC pPa3BUBAIOT YMEHHE ITOJIb30BATHCS
IPOCTEHITUMU TIpHOOpaMH, aHAJIM3UPOBATH IIOJYYEHHBIC JaHHbIC. B CBs3m ¢
OCOOCHHOCTSIMM  TOBEJEHUS U JedTellbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEYCMOTPEH CTPOXKANIINI KOHTPOJIb
3a cOOJII0JIEHHEM TIPaBUJI TEXHUKUA O€30MacHOCTU TPH MPOBEACHUH J1a00pPaTOPHBIX U
MIPAKTUYECKUX padoT.

bonbsmoe BHuManue npu uzydeHun Gpusuku moapoctkamu ¢ 3[1P obpammaercs
Ha OBJIQJICHHE MMH MPAKTUYECKUMH YMEHHSIMHU W HaBbikamu. [IpemycmarpuBaercs
YMEHBIIICHUE 00bheMa TEOPETUUYECKHUX CBEACHHWH, BKIIOYCHUE OTACIBHBIX TEM WIH
IENBIX pPa3felioB B MaTepHalbl IS O030pPHOTO, O3HAKOMHUTEIBHOTO WA
dakyapTaTUBHOTO M3ydeHwus. [Ipennaraercst ymeHbIIeHHE 00beMa MaTEMaTHYECKUX
BBIYHMCIICHUN 32 CUET YBETMYCHUS KAYECTBEHHOTO OIMCAHMS SIBJICHUH M TIPOIECCOB

JlocTarouHOe KOJUYECTBO BPEMEHM OTBOJUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAIONIMX CBS3b (PU3MKM C JKU3HBIO, C TEMHU SIBICHUSMH,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YYEHUKAM U3 X KU3HEHHOTO OMBITA.

MakcuManbHO ~ MCHOJB3YIOTCS ~ MEXKIPEIMETHBIE  CBSI3U  C  TaKUMHU
TUCHUIUIMHAMH, Kak reorpadus, Xxwmmus, Owojorus, T.K. oOydaromuecs c¢ 3IIP
0COOEHHO HYXKJAIOTCA B MPEMOJHECEHUU OJTHOTO M TOTO K€ y4eOHOro maTepuaia B
pPa3IUYHBIX AaCMEeKTaX, B €r0 BapbHUPOBAHWM, B HEOJHOKPATHOM IOBTOPESHUU U
3aKpEIUIEHUHA  TOJYYEHHBIX 3HAHUM W MPAKTHYECKHMX yMeHuU. [lo3Bomsd
paccMaTpuBaTh OJWH W TOT JK€ YUYCOHBIM MaTepuall C Pa3HBIX TOYECK 3PCHHS,
MEXIPEIMETHBIE CBSI3W  CIIOCOOCTBYIOT €ro JydllleMy OCMBICICHHUIO, OoJiee
IPOYHOMY 3aKPEIUICHHUIO TTOJTYYCHHBIX 3HAHUN U TPAKTUICCKUX YMCHHM.

Buabl nesitesbHocTH  oOyuyawmuxcsa ¢ 3IIP, o0yciaoBiieHHbIE 0CO0BIMU
o0pa3oBareJIbHBIMH NOTPEOHOCTAMH M Oo0eclmeYHBAKINNE OCMBICJIEHHOE
0CBOEHME COIePKAHNM 00pa30oBaHus MO npeaMeTy «Ou3uKa»

TemaTndeckass W TEPMUHOJOTHYECKAash JIGKCMKa TI0 Kypcy (usukm
cootBercTByeT ®OIT OOO.

Copnepxanue BUIOB JeaTenbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax ¢usuku
ompenenseTcss uX ocoObIMU 00pa3oBaTeNbHBIMU MOTPEOHOCTIMU. [ToMHUMO TIMPOKO
ucnonbzyembix B ®OIT OO0 o6mumx aig Bcex 00ydaromuxcsi BUOB JIEATEIIbHOCTH
CIEAYeT YCWINTh BUBI ACSITEIBHOCTH, CrICIIU(UUHbBIC I JaHHON KaTEeropuu ACTeH,
obecrieurBaroIIMe OCMBICIIEGHHOE OCBOEGHUE COACP)KaHUsI 00pa30oBaHUs IO MPEAMETY:
YCUJICHUE MPEAMETHO-NPAKTUYECKON JESITEIbHOCTH C AKTUBHU3AIMEeW CEHCOPHBIX
CHUCTEM; OCBOCHHME MaTepuaja ¢ ONMOPOM Ha aJTrOPUTM; «IIOLIArOBOCThY» B M3YUCHUU
Marepuaia; WCHOJb30BAHUE JOMOJHUTEIbHOM BHU3yalbHOM OMOpPHI  (CXEMBI,

5



mabJIoHBI, OMOpHBIE TAaOMUIIBI); pPEUYEBOM OTYET O TIPOIlecCe U Ppe3yJibTare
NESITEIHHOCTH; BBITIOJHEHNE CTCIIMAIBHBIX 3a/IaHUi, 00ECTIEYNBAIONINX KOPPEKIIUIO
pEerynsiuyu  y4eOHO-TI0O3HABATEIBLHON JCATENIPHOCTY M KOHTPOJIh COOCTBEHHOTO
pe3yJbTara.

Jia oOyuaromuxcs ¢ 3IIP cyniecTBEHHBIM SIBISIOTCS MpPUEMbl PabOThI C
JICKCUYECKUM MaTepuajioM To mpenMmeTy. [IpoBoauTtcst crnernuanbHas paboTa 1O
BBCJICHUIO B aKTUBHBIA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yuaeMble TEpMHHBI BBOJMATCS HAa TIOJUCEHCOPHOW OCHOBE, 0Os3aTeinbHa
BU3YalibHAs MOAJIEPHKKA, AITOPUTMBI pabOTHI C ONpPEIETICHUEM, ONTOPHBIE CXEMbI IS
aKTyalu3aluyd TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTeIbHBIMU TMOTPEOHOCTAMHU OOYYAIOIIMXCS C
31IP, mpu miuaHupoBaHUU pabOTHl YUYEHUKAa HA YPOKE CIEAYeT MPUIIEPKUBATHCA
CJIEIYIOIINX MOMEHTOB:

1. Tlpm ompoce HEOOXOaUMO: JaBaTh aJTOPUTM OTBETA; pa3pemiaTh
MI0JIB30BAThCS TIJIAHOM, COCTABJICHHBIM TIPH TIOJITOTOBKE JOMAIITHETO 3aaHMs; JaBaTh
OonpIlle  BpEeMEHHW TOTOBHTHCI K OTBETY Y JOCKH; paspemarh JelaTh
peIBapUTEILHBIC 3aMTUCH, TIOJIb30BATHCS HATJISTHBIMU TTOCOOUSIMH.

2. Ilo BO3MOXXHOCTH 3aJaBaTh OOYYAIOIIMMCS HABOJAIIME U YTOYHSIOIINE
BOIIPOCHI, KOTOPBIE MOMOTYT UM OCIE0BATEIbHO U3JI0KHUTH MaTepual.

3. CucremaTrueck MPOBEPATh YCBOCHHE MaTepuaya Mo TeMaMm YPOKOB, JUIs
CBOEBPEMEHHOT0 OOHAPYKEeHUsI POOETIOB B MPOIIEIIIEM MaTepuare.

4. B nporecce u3ydeHuss HOBOrO MaTrepraia BHUMaHUE YUYEHHUKOB oOparaeTcs
Ha HamOoJiee CIOXKHBIE pa3ielibl u3ydaemon TeMbl. Heobxoanmo yarie oOpamarbest K
HUM C  BOINPOCAMH, BBISICHSIONIMMU TOHWMaHue y4eOHOro Marepuasna,
CTUMYJIMPOBATH BOMPOCHI MPU 3aTPYAHEHUSIX B YCBOCHUH HOBOTO MaTepHaIa.

Mecto yuyeOHOro npeamera « Pusuka» B y4eOHOM IIaHe

B cootBerctBuu ¢ ®DenepaibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOI'O 00I1ero oOpa3oBaHusi yueOHbIN npeamer «Dusnkay BXOAUT
B MpeAMETHYI0 o00nacTh «EcTecTBEeHHBIE HAYKW» M SBISETCA 00S3aTENbHBIM IS
uzydenusi. Cogepxkanue ydeOHOTo mnpeamera «@Dusnkay, TMNPEICTABICHHOE B
denepanpHO paboueit mporpamme, coorBercTByer PI'OC OO0, denepanbHOi
o0pa3oBaTeIbHOM MpOrpaMMe OCHOBHOIrO oOmiero oOpa3zoBanusi, DenepanbHOU
aJanTUPOBAHHOW 00pa30BaTENbHONM MpPOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHUS
JUIsT OOyYaroIMXCsA ¢ 3aJCPKKON TMCUXUYecKoro pasBuTus. OOIiee YMCIO Yacos,
PEKOMEHJIOBAaHHBIX ISl M3y4yeHus: (pusuku Ha 06a30BOM ypoBHe, — 238 yacoB: B 7
Kjacce — 68 yacoB (2 vaca B HefleN0), B 8 Kiacce — 68 yacoB (2 yaca B HeJeN0), B 9
kiacce — 102 gaca (3 yaca B HefIeIi0).



COHEPXAHUE YUYEGHOI'O ITPEAMETA «®U3NKA»
8 KIIACC

Pazgea 6. TenuioBbie siBJICHUS

OcHoguble  NONOJMCEHUs.  MOJIeKYIAPHO-KUHEMUYECKOU meopuu  CmpoeHus
eewecmea. Macca u pazmepvr amomos u monexys. Onvimoel, noomeepicoaroujue
OCHOBHbLE NONOIHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeopUul.

Mopenu TBEPAOro, XKHUAKOTO M Tra3000pa3HOrO0 COCTOSIHUM BELIECTBA.
Kpucmannuueckue u amopgnoie mena. Obwvscuenue ceolicmea 2a3o8, Hcuokocmeu u
MEEPObIX Mmell HA OCHOBE NOJONCEHUU MOJEKYIAPHO-KUHEMUYeCKolu meopuu.
CMaumBaHue u kanuiisaprvle a61eHus. Tennioeoe pacuuperue u cocamue.

Temnepatypa. Cssaze memnepamypvl cO CKOPOCMbIO MENI08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprusa. Cnocobvl  uzmeHeHus:  GHYMpPEHHelU  DHepUU:
menionepeoaia u cosepuienue pabomoi. Buowt menionepeoadu.
Mmenjionpo8oOHOCHb, KOHBEKYUS, U3TIyYEHUE.

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

lnasnenue u omeepoesanue KpUCMaiIudecKux gewecms. Yoenvhas menioma
nnaenenus. llapoobpazosanue u koumoencayus. Hcenapenue (MC). Kunenwue.
Yoenvuas mennoma napoobpazoganus. 3a8ucumMocms memnepamypvl KUneHus om
ammocgheproco oasnenus. Brascnocms 6030yxa.

DHeprus TOIIUBA. YoenbHas menioma c2opaHus.

Ipunyunvr pabomsr mennogvix Osucameneu. KIIJ] mennogozo oOgueamens.
Tennosvie dsucamenu u 3awuma okpyxcaroujeii cpeovt (MC).

3axon coxpanenus u npeepawjenus dHepeuu 8 menniogvlx npoyeccax (MC).

Hemoncmpayuu

1. HaGnronenne 6poyHOBCKOTO ABUKCHHUS.

2. Ha6nronenune nuddysun.

3. HaGnronenue siBneHnii cCMauyMBaHUS U KaMWLUISIPHBIX SBJICHUN.

4, Habnronenue TenioBoro paciuimpeHus Ted.

5. N3menenune naBieHus rasza nMpyu U3MEHEHUH 00bEMa M HarpEBaHHWH WIIH
OXJIQXKICHHH.

6. [IpaBuna n3MepeHus: TeMrepaTyphl.

7. Buns! Teruionepeayu.

8. OxJtaxkieHue mpyu COBEPIICHUU padOThI.

9. HarpeBanue npu coBepiiieHUN padOThl BHEITHUMHU CHUJIAMHU.

10. CpaBHeHmHe TEIIOEMKOCTEHN PAa3IMUHBIX BEIIECTB.

11. HaOmroneHne KHIICHHS.

12. HalGmrogeHue moCTOSHCTBA TEMITEPATyPhl TIPH TJIABJICHUH.

13.  Mojenu TEIIOBbIX IBUTATCIICH.

Jlabopamopnsie pabomul u onvimol

1. OnbITEl O OOHAPYKEHUIO JACHCTBUSI CHJI MOJIEKYJISIPHOTO TPUTSIKEHUS
(3/1eKmpoOHHas 0eMOHCmpPayusi).



2. OnbITI O BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WIIHM caxapa.

3. OnbITel 10 HAONIOJAEHUIO TEIUIOBOIO PACUIMPEHUS T'a30B, KUAKOCTEH U
TBEPBIX TEIL.

4. Ornpenenenue JaBieHNs BO3/lyXa B OalsIOHE MITIPUIIA.

5. OnbIThl, NEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

6. IIposepxa cunomesvi JUHEUHOU 3ABUCUMOCMU OAUHBL CMONOUKA
HCUOKOCMU 8 MEPMOMEMPUYEcKoll mpyoke om memnepamypbi.

7. HaGnronenue u3MeHeHUs: BHYTpPEHHEH OJHEpruu Teia B pe3ysbTare
TerIonepeaul U padoThl BHEITHUX CHJL.

8. UccnenoBanue sBieHMs] TEMJI0OOMEHA MpPU CMENIMBAHWU XOJOJIHOW H
ropstue BOJIBI.

9. Onpedenenue Koauuecmea meniomsl, NOJIYUEHHO20 6000U NpU

MenioooMeHe ¢ HazpemviM Memaiiudeckum YuiuHoOpoM.
10. HccnenoBanue mporecca UCTIapeHHUsL.
11. OmnpeneneHrne OTHOCUTEIBHOMN BIAXKHOCTH BO3yXa.
12.  Onpeoenenue yoenvbHol meniomol NAAGNeHUs 1bOd.

Pazngen 7. Daekrpuyeckue U MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja dSIEKTPUUYECKUX 3apsjoB. BzaumojeicTBue
3apsIKCHHBIX TEJL.

OnekTpuueckoe mnose. llpunyun cynepnosuyuu d1eKmpudeckux noneu (Ha
Ka4ecmeeHHOM YPOBHe).

Hocumenu snekmpuueckux 3apsoos. dnemeHmapHulil 31eKmpuyecKuil 3apso.
Cmpoenue  amoma. 1IpOBOIHMKM W  AWDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUUYECKOTO 3apsia.

DNeKTpUUeCKud TOK. VYcnosus cywecmeosanus 31eKmpuyeckoeo moxd.
HNcTouyHnKM TOCTOSIHHOTO TOKa. JIeHWCTBUSL SIEKTPUYECKOrOo ToKa (TEIIOBOE,
XUMUUYECKOE, MAarHUTHOE). DIeKmpuiecKutl mox 8 HCuOKOCmsX U 2a3dx.

PaGora u MOIIHOCTH JJIGKTPUUYECKOTO TOKA. 3akon [lacoyni—/lenya.
dnexmpuyeckue yenu U nompedumenu INeKMpPUUeCKol OdHepeuu 8  Ovimy.
Dnektpuueckas uenb. Cuiia Toka. DnekTpuueckoe HampsbkeHue. CONpoTHUBIICHUE
IIPOBOJIHUKA. YOenvHoe conpomusnenue geujecmaa. 3akoH Oma JJisd ydacTKa Ieru.
ITocnenoBaTenbHOE W MapajUIEIbHOE COEAUHEHUE MPOBOJHUKOB. Kopomkoe
3amvIKaHue.

ITocTosiHHBIE MarHUTHL. B3auMonelcTBHE NOCTOSHHBIX MAarHUTOB. Macnummoe
none. Maenumuoe none 3emnu u e2o 3HaueHue Oasa ocuznu Ha 3emne. Onvim
Opcmeoda. Mazcnumnoe none anekmpuueckoeo moxa. llpumenenue 31eKmpomacHumMos
6 mexHuke. Jleiicmeue MAcHUMHO20 NOJS HA  NPOBOOHUK C  MOKOM.
Onexmpoosueamens nOCMOAHHO20 moka. Hcnonvzosanue snekmpoosucamenell 8
MEeXHUYeCKUX YCmpoucmeax u Ha mpancnopme.

Onvimur @apaoes. AHAenenue snexkmpomacnumuoi unoykyuu. Ilpasuno Jlenya.
Inekmpozenepamop. Cnocobul NoJIy4eHus. 97IeKmpu4ecKou oHepeuuU.
DJIEKTPOCTAHIIUU HAa BO3OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
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Hemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa pojia SJIEKTPUUYECKUX 3apsa0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJI.
Y CTpONCTBO U JENUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTaTUYECKAsI MHAYKIIUS.
3aK0OH COXpaHEHUS IECKTPUUECKUX 3apsI0B.
[IpoBOAHUKH U TUDIICKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlencTBUA 3IEKTPUUECKOTO TOKA.
0. DIJEeKTpUYECKHI TOK B KHUIKOCTH.
["a30BbIi1 pa3ps.
12. H3mepeHue CHIIBI TOKA aMIIEPMETPOM.
13. H3mepeHue 2JIEKTPUICCKOT0 HANPSKEHUS BOJIBTMETPOM.
14.  PeoctaT u Mara3uH CONPOTHBIICHUM.
15. BsaumopeicTBHE MOCTOSTHHBIX MarHUTOB.
16. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeICHUS TIOJI0COB MarHUTa.
17. MopaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18.  OmmiT OpcTena.
19. MaruauTHOE MoJjie TOKa. DIEKTPOMArHur.
20.  JleiicTBME MarHMTHOTO IOJIS HA POBOJHUK C TOKOM.
21. DnexkTpoaBUTaTeNb MOCTOSHHOTO TOKA.
22. HccnenoBaHuE SIBJICHUS JIEKTPOMAarHUTHOW MHTYKITHH.
23.  Ompitel Dapages.
24. 3aBHCHMOCTh HAMpaBICHUS WHIYKIIMOHHOTO TOKa OT YCIIOBUW €To
BO3HHUKHOBEHHUS.
25. DHexTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnsie pabomul u onvimol

HBoo~NoORwWNE

[HEN
=

1. OneITel O HAONIOACHWIO DJICKTPU3AIMK TEI WHAYKIMEH W TIpH
COTIPUKOCHOBCHHH.

2.  HccnenoBanme IEHCTBUS DIIEKTPUYECKOTO TIOJSI HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3. COopka 1 mpoBepka pabOoThI IEKTPUUECKON MU MOCTOSHHOTO TOKA.

4.  V3MepeHue u peryMpOBaHUE CUJIbI TOKA.

5. HM3mepenue u peryivpoBaHUE HATIPSKCHHUSL.

6.  Uccneoosanue 3agucumocmu cuivl moxa, udywe2o uepes pe3ucmop, om
CONPOMUBTIEHUS. PE3UCOPA U HANPSAICEHUS HA Pe3Ucmope.

7. Onvimet, 0eMoHCmpupyrowue  3a8UCUMOCHb INEKMPULECKO20
conpomuenenus NnpoeoOHUKA OM €20 ONUHbl, NIOWA0U NONEPEeyHO20 Ce4eHUus U
mamepuana.

8.  Ilposepxa npasuna cnoscenus HANpAXCeHUll Npu nocied08amenrbHOM
COeOUHeHUU 08YX Pe3UCHOPO8.

9.  Ilposepxa npasuna 0Ons cuibl MoxKa Npu NAPALIEILHOM COEOUHEeHUU
Pe3UCMOPO8.



10. Omnpenenenue paboOTHI AIEKTPUICCKOTO TOKA, HAYIIETO Yepe3 pe3nucTop.

11. OmnpeneneHue MOIUTHOCTH DJCKTPUYECKOTO TOKA, BBIACISIEMONM Ha
pe3ucTope.

12. HccnenoBanue 3aBUCHMOCTU CHJIBI TOKA, HAYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpSDKEHMS HA HEW.

13.  Onpeoenenue KIIJ[ nacpesamensi.

14. HccnenoBaHWe MarHUTHOTO B3aMMOJICHCTBHS MTOCTOSTHHBIX MarHUTOB.

15. H3yueHue MarHMTHOTO TIOJS TIOCTOSHHBIX MAarHUTOB TMpPU  HX
00bEIMHCHUH U pa3JIeTICHUH.

16. HccnenoBaHue AEHCTBHS JIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17.  OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH CHIIBI B3aUMOJCHCTBUSA
KaTyIIKKA C TOKOM M MarHuTa OT CUJIbI TOKA U HaIlpaBJIEHUS TOKA B KaTYIIKE.

18. H3yuenue AeMCTBUS MarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomol 31eKmMpoosuamensl.

20. Uszmepenue KIIJ[ anekTpoaBUraTeibHON yCTaHOBKH.

21. OmnpITEl MO WCCJICAOBAHHWIO SIBICHUS JJICKTPOMATHUTHON WHIYKITHH:
UCCJICIOBAaHUE N3MEHEHUH 3HAUCHUS W HAIIPaBJICHUS UHAYKIIMOHHOTO TOKA.

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbTaTe uzydenus GuU3MKu Ha YpOBHE OCHOBHOTO 0011IeT0 00pa3oBaHus y
obOyyarorierocst ¢ 3[1P 6ynyt chopmupoBaHbl ClaeayOMUE TUIHOCTHBIE PE3YyIbTAThI
B YaCTH:

1) maTpuOTUYECKOTO BOCIIUTAHUS

MIPOSIBJICHHE MHTEpPECa K MCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHHCKOMN
(bu3nyUecKol HayKH;

IIEHHOCTHOE OTHOIIICHUE K IOCTIXKCHHUSIM POCCUNUCKUX YUEHBIX-(U3HKOB;

2) Tpa)xIaHCKOTO U JyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKICHHH OOIIECTBEHHO-3HAYUMBIX U
ATHUYECKHX TMPOOJIeM, CBSI3aHHBIX C MPAKTHYCCKHM TIPUMEHEHUEM JIOCTH)KCHHI
busuky;

OCO3HAHHWE BAXHOCTU MOPAIbHO-ITHUYECKUX TMPUHIIUIIOB B JEATEIHLHOCTH
YUYEHOT0;

3) 3CTETUYECKOT0 BOCIIUTAHUSI:

BOCIIPUATHE SCTETUYCCKUX KA4YeCTB (PU3NUECKOW HAYKHU: €€ TapMOHUYHOTO
MIOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAyYHOTO MTO3HAHUS

OCO3HAHHWE IICHHOCTH (U3NYECKOW HAayKHM KaK MOIIHOTO WHCTPYMEHTA
MO3HAHMSI MHUpPA, OCHOBBI PA3BUTHUSA TEXHOJOTWH, BaXKHEHIIEW COCTABIISIFOIICH
KYJBTYPBHI;

pa3BUTHE HAYYHOW JIOOO3HATENFHOCTH, HWHTEpeca K HCCICI0BATEIbCKON
NESITENbHOCTH;

5) bopmupoBaHUS KYJIbTYpPHI 3I0POBbSI K SMOITMOHAIIBHOTO OJaronoIyqus:
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OCO3HAaHUE IIEHHOCTH 0e30MmacHoro obOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH MPaBUJI OE30MIaCHOTO MOBEICHUSI Ha TPAHCIIOPTE,
HA JIOPOTax, C AIEKTPUIECKUM U TETUIOBBIM 000PYI0BAHWEM B JOMAITHUX yCIOBHSIX;

c(OpMUPOBAHHOCTh HaBbIKa Pe(IIEKCHH, PU3HAHUE CBOETO IMpaBa Ha OMIMOKY
¥ TaKOTO € MpaBa y IPyroro 4eIoBeKa;

6) TPy AOBOTO BOCITUTAHUSI:

7) aKTHUBHOE ydYacTHE B PEIICHWW MPAKTUYECKHX 3anad (B paMKaxX CEMbH,
o0pa3oBaTenpbHOM  OpraHW3allii, HACEJICHHOTO  IyHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKON M COIMAJbHOW HAMpaBICHHOCTHU, TPEOYHOUIMX B TOM YHCIE H
bu3nUecKX 3HAaHUM;

MHTEPEC K MPAKTUIECKOMY M3yUEeHUIO Mpodeccuii, CBI3aHHBIX ¢ (PU3UKOM;

8) 3KOJIOTUYECKOTO0 BOCITUTAHMUS:

OpUEHTAllMd Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWM NJIs PEIIeHHus 3a7ad B
00JIaCTH OKpYXKAIOMIEH Cpebl, TUIAHUPOBAHUS MOCTYIKOB M OIIEHKH X BO3MOKHBIX
IIOCJIEACTBUM JUIS1 OKPY KalOIEH CPEbl;

OCO3HaHUE TJI00AIBHOTO XapakTepa HKOJIOTHUYECKUX MpOoOIeM W MyTed HX
peIIeHus;

9) amanTanuu K U3MEHSIOMUMCS YCIIOBHSIM COIMANTBHON M PUPOTHON CPEIIBI:

NOTPeOHOCTh BO B3aUMOJCHCTBUU TMpPU BBINOJTHEHUM HUCCIEAOBAHUM U
IPOEKTOB (PU3UYECKON HAMIPABICHHOCTH, OTKPHITOCTh OMbBITY M 3HAHUSIM JPYTHUX;

MOBBIIICEHUE YPOBHS CBOEM  KOMIIETEHTHOCTH 4epe3  MPaAKTHYECKYIO
JeSITeNIbHOCTD;

nOoTpeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHWU, B TOM 4YHCIe (pOpMyIUpoBaTh
U7IeH, TIOHATHS, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SBJICHUSX;

Ooco3HaHue Ne(PUIUTOB COOCTBEHHBIX 3HAHUNA M KOMIETEHTHOCTEH B 00JacTu
buznkwy;

IUTAHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETECHUN HOBBIX (PU3NUECCKUX 3HAHMIA;

CTpEMJICHHE aHAJTM3UPOBATh U BBISABISITH B3AaUMOCBSI3U MPHUPOJIBI, 00IIEeCTBa U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NIECKUX 3HAHU;

OLICHKA CBOMX JCWCTBUM C Y4YETOM BJIHWSIHUS HA OKPYXKAIOUIYI CpEANY,
BO3MOXHBIX TJI00QJIbHBIX MOCIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

Osnaoenue yHUGEpCaIbHbIMU YUEOHBIMU NO3ZHABAMESILHOIMU OCUCMEUAMU:

1) 6a30BBIC TIOTHYECKHE JICHCTBHS:

BBISIBIISATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC TPU3HAKN O0OBEKTOB (SBICHU);

yCTaHABJIWBATh CYIIECTBCHHBI NpPH3HAK KIacCH(PUKAIIUA, OCHOBAHMS JIJIS
0000I1IeHNS U CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B pacCMaTpHBAeMbIX (aKTax,
JAHHBIX U HAOJIFOICHHSX, OTHOCSIIUXCS K (PU3NUCCKUM SIBIICHUSIM;

BBISBIIATh TIPHYMHHO-CJICICTBEHHBIC CBS3M TPH  HM3YYCHHH (DH3UICCKUX
SIBJICHUH M TPOIECCOB, IPOBOJHWTH BBIBOJABI C HCIOJBb30BAHHEM JICTYKTHBHBIX W
WHIYKTHBHBIX YMO3aKIIOUCHUH, BBIJIBUTATh THIIOTE3bI O B3aMMOCBS3AX (PU3MUECKUX
BEJIUYHH, P HEOOXOAUMOCTH TIO/I PyKOBOJACTBOM YUUTEIS;
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BBIOMpATh Croco0 pemieHus y4eOHOW (u3MYecKol 3amaud (CpaBHEHUE
HECKOJBKUX BapUAHTOB pEIICHMs, BBIOOp HamOoee MOAXOIANIET0 € YYETOM
CaMOCTOSTEILHO BBIICIICHHBIX KPUTEPUEB) TIOJT PYKOBOJICTBOM YUHTEIIA.

2) 6a30BbIE UCCIIEIOBATEIBCKHUE ICHCTBHUS:

HCITOJI30BATh BOIIPOCHI KaK MCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,

MPOBOJUTh IO IUIAHY OIBIT, HECIOXHBIA (U3MUECKUH IKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIeIOBaHUE (DU3UYECKOTO SIBJICHHS, NPU HEOOXOJUMOCTH O]
PYKOBOJICTBOM YUHUTEIIS;

dbopmynupoBarh 000OIIEHHS M BBIBOABI MO pe3ysbTaTaM MPOBEAEHHOTO
HAOJIIOICHMSI, OTIBITA, UCCIEAOBAHUS C ONMOPO Ha IIJIaH/aIrOPUTM.

3) pabora ¢ uHbopmaImei:

MPUMEHSTh PA3IMYHbIE METOJbl, MHCTPYMEHTHI M 3alpoChl NPHU TOUCKE U
otOope mHMOPMAIIMU UM JTaHHBIX C YYETOM NPENIOKEHHON y4eOHOU (u3nmuecKon
3a/1a4u, MpU HEOOXOAMMOCTH IO PYKOBOJCTBOM YUHUTEIS,

aHAM3UPOBATh, CUCTEMATU3UPOBATh MH(HOPMAITUIO PA3IMYHBIX BUIOB U (HOPM
IIPEICTAaBIICHNUS;

CaMOCTOATENLHO  BBIOMpATh  ONTUMAJBHYIO  (OpMYy  TIPEACTABIICHHUS
uHOpPMAIIMU W WUIIOCTPUPOBATHh pEIIaeMbIE 3a/Jadyd  HECIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOM rpadukoil ¥ uX KOMOMHAILIMSAMH, [0, PyKOBOACTBOM YUUTEIS.

Osnadenue YHUBEPCAIbHBIMU yueoHvIMU KOMMYHUKAMUBHbIMU
oelicmeuamu:

1) obiienue:

B X0JIe 00CYXJIeHHsI y4eOHOTro MaTepuaia, pe3yJibTaToB J1abopaTopHbIX paboT
¥ TIPOEKTOB 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI M BBICKA3hIBATH
u7ey, HalleJICHHBIE Ha peIIeHUE 3a7a4yd W MOJJep)KaHue OJaroKeIaTeTbHOCTH
OOIICHMS,

COTIOCTaBIISATh CBOU CYXKJICHHS C CYXICHUSMHU IPYTHX YYACTHHKOB IHANIOTa,
0oOHapy’KMBaTh PA3JIMUNE U CXOJCTBO TO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPENICTABIIATh PE3YJbTAaThl BBITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIEOBaHUS, TIPOEKTA).

2) coBMECTHas IEATEbHOCTh (COTPYIHUYECTBO):

MOHUMATh U WCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHONW W WHAMBUIYAIbHON
paboTHI IPU PEIICHUN KOHKPETHOM (PU3NYECKON TTPOOIEMBI;

MPUHUMATH 1€ COBMECTHOM JIEATEIILHOCTH, OPTaHU30BBIBATh JACHCTBUSA 110 €€
TOCTIDKEHUIO: PaCcCIpeiessiTh POJId, 0OCYKIATh MPOIIECCHl U Pe3yJIbTaThl COBMECTHOM
paboThI, 0000IIATh MHEHHUS HECKOJBKUX YEIOBEK;

BBITIOJIHATh CBOIO YacTh pabOThI, JIOCTUTAsl KadueCTBEHHOTO pe3yjbTaTa Io
CBOEMY HAINpPABICHUIO WU KOOPAUHHUPYS CBOM JEHCTBHUS C JPYTUMHU UJIEHAMU
KOMaH/Ibl;

OIICHWBATh KauyeCTBO CBOETO BKJAaJa B OOMUN MPOMYKT IO KPUTEPHSIM,
CaMOCTOSATENFHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

Ognaodenue ynugepcanibHblMu y4eOHbIMU PECYIAMUCHBIMU OCUCHEUAMU:

1) camoopranuzanus:
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BBISIBIISITH TPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYAIUAX, TPEOYIOMUX s
penieHnus GU3NIECKUX 3HAHUM;

OpPUEHTUPOBAThCA B  PAa3JIMYHBIX  NOAXOJAaX  NPUHATHS  PEIICHUI
(MHAMBUIyATIbHOE, IPUHSATHE PEUICHUS B TPYIIIIE, IPUHATHE PEIICHUN IpyIIoN);

COCTaBJISITh AJITOPUTM pelieHust (GU3NYECKON 3a/1a4u WK TIaHa UCCIIEOBAHUS
C YYETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, TIO/I pYKOBOJICTBOM
YUUTEIS.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY CHUTyallMM M TIpejJiarath TIulaH €€ W3MEHEHMs, IIpHu
HEO0OXOIUMOCTH T0J] PYKOBOJCTBOM yUHTEIIS,

OOBSCHATh  TPUYMHBI  JOCTIOKEHHMSI  (HEJIOCTHMXKEHHUS)  pe3yjbTaToB
NESITENHHOCTHU, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIN U YCIOBHSIM.

3) SMOIMOHAJIbHBIN MHTEIIJICKT:

CTaBUTh ce€0sl HA MECTO APYroro 4YeliOBeKa B XOJIe CIopa WK JUCKYCCHUHU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.

4) npunsTHE CE0s U IPYTUX:

MpU3HaBaTh CBOE MPaBO Ha ONMIMOKY MPU PEIICHUU (PU3MUECKUX 3a7ad WU B
YTBEPXKJCHUSX Ha HAyYHbIE TEMBI U TAKOE e MIPaBo JPYroro.

INPEIMETHBIE PE3YJ/IBTATDBI

TpeOoBaHusi K MpeIMETHBIM Pe3yJbTATaM OCBOCHHUS Y4eOHOI0 mpeaMeTa
«Du3uKa», pacnpeaejeHHbIe 110 rogaM 00y4eHus

PesynbTaTel o rogaM (GOpMyJIHUPYIOTCS MO MPUHLUIY JA00aBICHHUS HOBBIX
pe3yiabTaTOB OT Troja K roAy (pe3yibTaTbl OYEpEJHOr0 Troja MO YMOJIYaHUIO
BKJTFOYAIOT PE3yJIbTaThl MPEbIAYIIUX JIET).

8 KJIACC
[IpeameTHble  pe3yibTaThl Ha 0a30BOM  YpPOBHE JOJKHBI  OTpa)kaTh
c(hOpMHUPOBAHHOCTD y O0YUYAIOIIMUXCS YMEHUM:

— OpHUEHTUPOBATHCS B MOHATHIX U ONEPUPOBATH MU Ha 0A30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHJKEHHE aTOMOB M MOJIEKYJ, arperarHble
COCTOSIHMS BEILIECTBA, KPUCTAJUIMUECKHE U aMOp(HBIE Tela, HACBHILICHHBIA U
HEHACBIIIEHHBIA Map, BJIAXKHOCTh BO3JyXa; TEMIIEpaTypa, BHYTPEHHSS
JHEprus, TEIUIOBOM JIBUTATENlb;, JJEMEHTAPHBIA DJJIEKTPUYECKUM  3apsn,
JJEKTPUYECKOE  T0JIE, TNPOBOJHUKM W JHUDJIEKTPUKH, IOCTOSHHBIN
ANEKTPUYECKUN TOK, MATHUTHOE TOJIE;

— pasnauuarh SBJICHMS IOCIE MPEIBAPUTEIBLHOTO OOCYXIEHHUS C MeJaroromMm
(TersoBoe paclIMpeHHe/cKaTUe, TeIlonepeaaya, TEIIOBOE pPaBHOBECHE,
CMa4yMBaHUE, KalWUIAPHBIE SIBJICHUSA, MCIApEHHUE, KOHACHCALMS, IUIABJICHUE,
KpUCTaJUIU3alus (oTBEpIEBaHUE), KUIICHUE, Temionepeaaya
(TeIUIONPOBOAHOCTh,  KOHBEKLMS,  M3JIy4YEHHE);  DJJIEKTpU3alMs  Tell,
B3aUMOJECHCTBUE 3apsAl0B, JCUCTBHUsS DIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJECHCTBHE MAarHUTOB, JIEWCTBHE MArHUTHOIO  IOJIA
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Ha IPOBOJTHUK C TOKOM, JJICKTPOMAarHUTHAsT WHIYKIMSA) IO OMHCAHUIO WX
XapaKTepHbIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMX JTaHHOE
(bu3HUecKoe SIBICHHCE,

pacno3HaBaTh C IMOMOIIBIO T€arora MPOSBIECHUE HM3YyUYEHHBIX (U3MUYECKUX
SIBJICHUW B OKPY’KaIOIIEM MHUPE, B TOM Yucie QU3nuecKue SBICHUsI B IPUPOJIC:
MOBEPXHOCTHOE HATSHKCHHUE U KaNWJUISIPHBIC SIBJICHUS B PUPOJIE, KPUCTAILIBI B
npupoae, wuznydeHue CoiHia, 3aMep3aHue BOJAOEMOB, MOpPCKUE OpH3bI,
oOpa3oBaHME pOCHI, TyMmaHa, WHEs, CHEra; OJJIEKTPUYECKUE SIBICHUS B
atMocdepe, IJIEKTPUYECTBO KUBBIX OPraHU3MOB; MAarHUTHOE TMOJie 3eMIIH,
Jpeid MOIIOCOB, POJb MATHUTHOTO TOJS JJIA KU3HH Ha 3emiie, MOJSIPHOE
CUSIHHE; MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4€OHYIO, BBIIEISIThH
CYIIIECTBEHHBIC CBOMCTBA/MPU3HAKY (DU3UICCKUX SIBJICHUM;

OMKCHIBATh TOJI PYKOBOACTBOM IieAarora ¢ oOCyXJAeHHeM IulaHa padoThI
U3YUCHHbIC CBOMCTBA TeN U (PUBMYECKUE SIBJICHUS, UCIOJIB3Ys (PUIHUECKUE
BEJIMYMHBI (TeMmIlepaTypa, BHYTPEHHSII OHEPrusi, KOJUYECTBO TEILIOTHI,
yJelibHasl TEIUIOEMKOCTh BEILECTBA, YJ€lIbHAsl TEIUIOTa IUIaBJICHUS, yAelbHas
TEIoTa napooOpa3oBaHMsl, yHAelbHas TEIUIOTa CrOpaHHsl  TOIUIMBA,
KOA((DUIIMEHT MOJE3HOT0 JEHCTBUSI TEIUIOBOM MAIIUHBI, OTHOCHUTEIIbHAS
BJIQXXKHOCTh BO3/yXa, DJICKTPUUYECKUM 3aps]l, CHJIa TOKa, JJIEKTPUUYECKOE
HaIpsDKEHWE, COMPOTUBIICHUE MPOBOJAHUKA, YIEIBHOE COMPOTUBIICHUE
BEIlleCTBA, pab0Ta M MOIIHOCTh BJIEKTPUUECKOTO TOKAa); MpU OMNUCAHUU
NPaBWIHHO TPAKTOBAaTh C TIOMOIMIbI0 Tiefgarora (U3WYECKUA  CMBICT
UCIIOIb3YEMbIX BEIWYUH, OOO3HAUYCHUSI W €AUHUIBI (U3UYECKUX BEJIUYUH,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYI (PU3NUECKYI0 BEJIUYUHY C
JIPYTMUMHM  BEJIMYMHAMHU, CTPOUTH TpadUKd HU3YUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYUH;

OTIPEACTATh TOCTE MPEABAPUTEIHLHOTO OOCYXICHHS C IEJaroroM CBOMCTBa
Ted, (U3NUECKHE SIBICHUS M TPOLIECCHI, UCIOJIb3Ys OCHOBHBIC IOJOKECHUS
MOJIEKYJISIPHO-KMHETUYECKOM  TEOPUUM  CTPOCHMSI  BEIIECTBA,  MHPHUHIUII
Cynepno3ulliM noJiel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpPAaHEHHS 3apAaja,
3akoH Oma Juisl yyacTka Lenu, 3axou [owcoyna—/lenya, 3aKOH COXpaHEHHUS
SHEPruM; MNpU HTOM HAXOAUTH CIIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U €ro
MaTeMaTU4YeCKOe BBIpAKEHHE C OMopod Ha IudpoBbie 00pa3zoBaTENIbHbBIC
pecypchl;

COOTHOCHTH IO KOHTPOJIEM Tearora (u3ndecKue mpoIecchl U CBOMCTBA Te,
B TOM 4YHCI€ W B KOHTEKCTE CHUTYallMid MPAKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, Mpy MOMOITY Te1arora BhIABISATh TPUUUHHO-CIICACTBEHHBIEC CBS3H,
CTPOUTH OOBSICHEHHE U3 |—2 TOTUYECKHX IIaroB ¢ OMOpPOoi Ha 1-2 M3y4YeHHBIX
CBOMCTBA (DU3UYECKUX SBICHUH, PU3MUECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEH;
peniaTh TUIMOBBIE pacuy€THBIC 3a/lauu B 1—2 JeMCTBUS ¢ OMOPOM HA alNrOpUTM,
peABapUTEILHO pa300paHHbIA COBMECTHO C MEAAaroroM, UCIOIb3ysl 3aKOHBI U
dbopmyJibl, CBsI3bIBaIOIINE (DU3NUECKUE BEIMYMHBI: Ha OCHOBE aHAJIN3a yCJIOBUS
3a/1a4d 3aMKUCBhIBATh KPATKOE YCJIOBHE, BBISABIATH HEAOCTATOK JAHHBIX JIJIs
pelieHusl 3aiayd, BBIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE M €&
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peleHus, TPOBOAUTH PAcY€Thl W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHE
(bu3HUecKoii BETUYUHBI C U3BECTHBIMU JTAHHBIMU;

UMETh MpeJICTaBlIeHnEe O MpobiiemMax, KOTOPble MOKHO PEIIUTh P MOMOIIU
(U3HUECKMX METOJOB MOCIIE€ MPEIBAPUTEIBLHOTO OOCYKJEHUS C Ie1arorom;
UCIIOJIb3YSI onucaHue UCCIIeIOBAHMUS, BBIJICIISATh MpoBEpsieMOe
NpEANOJIOKEHUE,  OIICHMBATh  MPAaBWIBHOCTh  TOpPSAKAa  MPOBEACHUS
UCCIIEJOBAHUS, I€NIaTh BBIBOJBL;

yMETh HaXOJUTh C MCHOJIb30BaHUEM IU(PPOBBIX 00pa30BATEILHBIX PECYpPCOB
OTIBITHI 110 HAOMIOACHUIO (HU3UYECKUX SIBJICHUN WM (DU3UYECKUX CBOMCTB Tell
(KamuJUISIpHBIE SIBJICHUS, 3aBUCHMOCTH JABJICHHUS BO3JyXa OT €ro o0béMa,
TEeMITepaTyphl; CKOPOCTH TIPOIIeCcCca OCTHIBAHUS/HATPEBAHUS TIPH U3ITyYCHUH OT
[[BETA M3JTy4arOIei/MOrIoMaroel MOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJIbI
OT TEMIIEPATYPHI KUJKOCTHU U TUIOIIAIU €€ MOBEPXHOCTHU; AJIEKTpU3aIUs Tel U
B3aUMOJICHCTBUE DJIEKTPUUECKUX 3aps/0B; B3aUMOJECHCTBUE TMOCTOSHHBIX
MarHuTOB, BHU3YyallM3alldsd MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB;
JNEWCTBUSI ~ MArHUTHOTO  TOJiE Ha  TNPOBOJHUK  C TOKOM, CBOMCTBa
AJIEKTPOMArHUTA,  CBOWCTBA  DJIGKTPOIBUTATENISI  MOCTOSHHOTO  TOKA):
dbopMyIMpOBaTh MPOBEPSEMBbIE MPEANOJIOKEHUs, COOUMpaTh YCTAHOBKY U3
IPEJI0KEHHOTO0 000PYI0BAHUS C OMOPON HA CXEMY; OMMCHIBATH XOJI OIbITA U
(hopMyIHUPOBATH BHIBOJIBI MO PYKOBOCTBOM TIE€Iarora;

UMETh MPEJCTAaBICHUS O M3MEPEHUU TEMIIEpPaTypbl, OTHOCHUTEIbHOU
BJIQYKHOCTHU BO3/yXa, CHJIbl TOKA, HAMIPSHKEHUS C UCTIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JIATUYUKOB (PU3MYECKUX BEJIWYWH; TPU IOMOIIM Tejarora
CpaBHMBATh peE3YyJbTaThl H3MEPEHUM C YUE€TOM 3aJaHHON aOCONIOTHOMU
NOTPEIIHOCTH;

IPOBOJUTH COBMECTHO C INE€AAroroM MCCIEI0BAaHUE 3aBUCUMOCTU OIHOM
(bu3HYecKoll BEIMYUHBI OT JAPYTOH C MCIOJB30BAHUEM TMPSMBIX H3MEpPEHUN
(3aBUCUMOCTh  COINPOTUBJICHUSI MPOBOJHHUKA OT €ro JJIMHBI, I[UIOLATU
MONEPEYHOTO CEYEHUS U YJEIbHOI'O CONPOTUBICHUS BELIECTBA MPOBOJIHUKA;
CUJIBI TOKA, WAYILETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA MPOBOJIHUKE;
UCCJIEIOBAHUE  TIOCIEAOBATEIIbBHOTO M NapaJyIebHOTO  COEIWHEHHM
MPOBOJHUKOB): IUIAHUPOBATh MCCJIEAOBaHUE, COOMpATh YCTAaHOBKY U
BBITIOJTHATh U3MEPEHHUS 110 PYKOBOACTBOM I€/1arora, Ciaeays IpeajioxKEeHHOMY
I1aHy, (UKCUPOBATH Pe3yJIbTAThl MMOJTYYEHHON 3aBUCUMOCTH B BUJIe TaOIUIl U
rpaduKoB, JAeNaTh BHIBOJIBI IO pe3yJIbTaTaM MCCIEIOBAHUS MOCIE 00CYXKICHUS
C IIEJarorom;

COOTHOCHUTh KOCBEHHBIE HU3MepeHusi (U3NYECKUX BenuuyuH (yAesbHas
TEMI0EMKOCTh BEIIECTBA, CONMPOTHBIICHUE MPOBOJHHKA, pad0Ta W MOITHOCTH
AJIEKTPUYECKOr0 TOKa): € MOMOINbIO Mejarora IUIAaHUPOBATh H3MEPEHUs,
coOMpaTh  AKCIEPUMEHTAIIBHYI0  YCTAaHOBKY, ClIeys  IPEJIOKEHHOU
WHCTPYKIIMH, U BEIYUCIISITH 3HAUCHUE BETUYUHBI;

coOmro/iaTh TpaBWjIa TEXHUKH O€30mMacHOCTH TpU paboTe C J1abopaTOpHBIM
000pyI0BaHUEM TIOCIIE MTPEABAPUTEIILHOTO OOCYKIEHUS C TIEAAroroM;
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CONOCTABJATh C IIOMOLIBIO II€1arora MPUHLMIB JEUCTBUS H3YYECHHBIX
npuOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOM HA UX ONMHUCAHUS (B TOM UYHUCIE:
CUCTEMa OTOIUIEHUS JOMOB, THIPOMETp, NapoBas TypOHHA, amMIepMerp,
BOJIBTMETP, CUETUYHUK DIJIEKTPUYECKOM DHEPTUM, IJIEKTPOOCBETUTEIIbHBIC
npuOOpbl, HarpeBaTesIbHbIE JJIEKTPONPUOOPHl (MIPUMEPDI), SIEKTPUUYECKUE
PEeIOXPAHUTENU; AJIEKTPOMATHUT, JJIEKTPOIBUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl METOJMYECKHE MaTepHalibl O CBOMCTBaX (hU3MYECKUX SIBICHUU U
HeoOxoauMble (PU3MUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJIE MPEIBAPUTEIBLHOTO OOCYKIECHHS C IMEIaroroM MpoCThIe
TEXHUYECKHUE YCTPOIICTBA M HW3MEpUTENIbHbIE NTpUOOpHI IO CXeMaM |
CXEMaTUYHbIM PHUCYHKaM (KHJKOCTHBIA TEPMOMETp, TEPMOC, IMCHUXPOMETD,
TUTPOMETP, JABUTaTellb BHYTPEHHEIO CrOpaHMsi, 3JIEKTPOCKOI, peocTar);
COCTAaBISAITb CXEMBI DJIEKTPUYECKHX LENEM C IOCIEAOBATENbHBIM U
napajijiebHbIM COECJUHEHUEM 3JIEMEHTOB, COOTHOCS YCIIOBHbIE 0003HAYEHUs
3JIEMEHTOB DJICKTPUYECKUX LIETIEH;

OPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMAIMIO O MPUMEPAX MPAKTUIECKOTO
UCIOJIb30BaHUSl ~ (PU3WYECKUX 3HAHWM B  TOBCEIHEBHOW IKWU3HH  JJIA
oOecrieueHusi 6€30MaCHOCTU MpU OOpaIIeHUH C MPUOOPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, COXpPaHEHHsI 3A0POBbs M COONIIOIEHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPY’KAIOLIEH Cpee;

OCYIIECTBJISAITh C IOMOIIBIO MEJarora MOUCK HHpopMauuu (U3HNUECKOTro
colepkaHusi B ceTU MHTEpHET, Ha OCHOBE HMEIOIIMXCA 3HAHUU U TIYTEM
CpaBHEHUS JOTOJHUTEIBHBIX MCTOYHHKOB BBIACISITH MH(GOPMAIIUIO, KOTOpas
SIBIIIETCS IPOTUBOPEUNBOM MITH MOXKET OBITh HEJJOCTOBEPHOM;

UCIOJIb30BaTh MpPHU BBINOJHEHUU Y4YE€OHBIX 3aJaHUN OTOOpPaHHYIO MEJarorom
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MUECKOTO COAEp)KAHUS, CIPAaBOYHBIC
MaTrepualsbl, pecypcsl cetn VIHTepHeT; BnaaeTh NpuéMaMi KOHCIIEKTUPOBAHUSA
TEKCTa, NpeoOpazoBaHus HTHPOPMALIMK U3 OJHOW 3HAKOBOM CUCTEMBI B APYTYIO
C OIIOPOM Ha aJNTrOPUTM U YTOYHSIOIIKNE BOIPOCHI NIEArora;

CO3/1aBaTh IMOJ PYKOBOACTBOM Iiefarora ¢ oOOCYyXJI€HHEM IUIaHa padOThI
NMCbMEHHBIE M KpaTKue YCTHBIE CcOOOIIeHus, 0000mas wuHopMaluo u3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOrO COJIEpKaHUs, B TOM YHCIe MyOIuYHO
NPEACTABIATh PE3yJIbTaThl MPOEKTHOMN WIIN UCCIEA0BATEIBCKON NEATENbHOCTH;
IIPX 3TOM I'PaMOTHO MCIIOJIb30BaTh M3YUYECHHBIM IMOHSITUWHBIA amnmapar Kypca
(GU3MKH, COMPOBOXKIATH BHICTYIJICHUE MPE3CHTAIIUEH;

OpY  BBINIOJIHEHUH Y4YEOHBIX TMPOEKTOB M UCCIIENOBaHUNA  (U3HUUYECKUX
IIPOLIECCOB MO PYKOBOJCTBOM I€arora pacnpeaeisiTh 00s3aHHOCTH B IpyIIIie
B COOTBETCTBHUU C ITOCTABJICHHBIMM 33J]a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM I1JIaHA
NEeUCTBUHN U KOPPEKTUPOBATH €T0, aJIEKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYNIbl; BBICTPAaUBATh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBHUE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOH(IUKTHI.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarndeckoe IJIAHUPOBAHHE U KOJIMYECTBO YAacOB, OTBOJUMBIX Ha OCBOEHHE Ka)XKJO0M TeMbl Y4e€OHOro MpeaMera
«Dmsukay DenepanbHON aTaNTUPOBAHHONW OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OONIETO 0OOpa3oBaHUS
o0y4aromuxcsi ¢ 3aJep’KKOM IMCUXUYECKOTO pPa3BUTHA, B LEJIOM COBHAJAIOT C COOTBETCTBYIOIIMM paszaenom denepanbHon
paboueii mporpamMMbl yueOHoro npeamera «Puszuka» o0pazoBareabHON MporpaMMbl OCHOBHOTO 001iero oopazoBanus. [Ipu atom
Opranu3zaiusi BIpaBe cama BHOCUTh U3MEHEHHS B COJIEpKaHUE M paclpelesieHre yueOHOro marepualia mo rogam oOydeHwus, B
MOCJIEI0BATEILHOCTh M3YUYEHHUSI TEM M KOJMYECTBO YaCOB HA OCBOCHME KaXKJIOW TEMBI, ONpPEACIICHUE OPraHU3allMOHHBIX (HOpM
oOyuenus U T.I. OOOCHOBAHHOCTb JIaHHBIX M3MEHEHUM ompesenseTcss BbIOpaHHBIM oOpa3oBaTelibHOW opranHuzanueit YMK,
UHIMBUYATbHBIMU TICUXO(PU3NYECKUMH OCOOCHHOCTAMHM KOHKPETHBIX oOyuvaromiuxcsi ¢ 3[IP, cTeneHbi0 yCBOEHHOCTH HMU
y4eOHBIX TeM, PEKOMEH MMM 110 0TOOPY U aJanTaiuy yueOHOro Marepuaia rno ¢Gusmnke, npeacTaBieHHbBIMU B [1osicHUTEIbHON
3aIuCKe.

8 KJIACC (68 u)

TemaTn4eckuii OcHOBHBIEC BU/IBI 1eSITEJIbHOCTH YYAIIHUXCH
OcHOBHOe coep:xaHue N .
010K, TeMbI (Ha ypoBHe y4eOHBIX JeiicTBHIT)

Pa3nen 6. TensioBble siBieHus (28 4)
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Crtpoenue
U CBOlicTBa
BewecTBa (7 4)

Ocnosnbie nonoJICeHUs MONEKYNAPHO-
KUHemUYecKoli meopuy CMpOeHUs Gewecmea.
Macca u pazmeper amomos u monexyn. Onvimul,
noomeepoicoarouje  OCHOGHvlE — NOJNONHCEHU
MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

Mopenu TBEpAOTO, )KUAKOTO M Ia3000pa3HOTO
COCTOSIHMH  BemiecTBa. Kpucmaniuueckue —u
amop@uvie mena. ObvicHeHue CcEOUCME 2a308,
JrcuoKocmell 4 mMEEPOLIX mel HA  OCHOB8e
NONOAHCEHU MONEKYAAPHO-KUHEMUYECKOT
meopuu. CMaunBaHWUE U KANUWLIAPHbIE AGNEHUS.
Tennogoe pacuwiupenue u cocamue.

jlemortcmpauuu2

1. HabntoieHre OpOyHOBCKOT'O IBHXKEHHSI.

2. Habmonenue nuddy3um.

3. HabOmonenne  sBieHuit

KaIlWJUISIPHBIX SIBJICHHUH.

4. HaGmroieHne TemIoBoro pacuiupeHus Tell.

5. I3MeHeHue naBieHHs raza Ipu M3MEHEHUH

00bEMa U HarpeBaHUHU MIIH OXJIKICHUH.

Jlabopamopnwvie padbomot u onvimol.

1. OnpiTel IO OOHAPY)KEHHWIO MAEHCTBHA CHII

CMayMBaHUA n

MOJIEKYIISIPHOTO TIPUTKCHAS (mm
9JIEKTPOHHAS IEMOHCTPAIIHS).

2. OnpITI 1O  BBHIPAIIMBAHHIO KPHUCTAJUIOB
IIOBapE€HHOM COJM UJIM caxapa.

3. OnpITel TO  HAOJIOAEHHIO  TEIUIOBOTO

pacliupeHusl ra3oB, >KMIKOCTEH U TBEPIBIX

Tell.

4. OmpefienicHUE AaBJICHUS BO3AyXa B OaioHe
[ITIpUIa.

5. OmBITEL, AEMOHCTPHUPYIOIINE 3aBHCHMOCTH
JABIICHUS BO3AyXa OT ero o0béMa U
HATPEBAHUS WITH OXJIAKICHUS.

6. IIposepka 2unomesnl JUHEUHOU
3a6UCUMOCIU OJIUHbBL CIMOJIOUKA HCUOKOCU 8
mepmomMempuiecKkor mpyobke om
memnepamypbi.

Ha6J'I}0,HeHI/Ie 1 MHTEpIpETaiusd COBMECTHO C ICAAroromM OIIbITOB, CBUACTCIILCTBYIOIIUX 06 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUU BEI[ECTBA: OIBITHI C PACTBOPEHUEM PA3IMUYHBIX BEIIECTB B BOJE.

Pemenne TUNOBBIX pacu€THBIX 3a4au B 1—2 AEHCTBHS C OMOpON HAa QJTOPUTM, MPEABAPUTEIIHEHO
pa3o0paHHBIA COBMECTHO C II€aroroM IO OLIEHMBAHHIO KOJWYECTBA aTOMOB MJIM MOJIEKYN B
enuHHIE 00BEMA BEIIECTBA.

[IpencraBnenne mpy MOMOIIM Iearora OPOYHOBCKOTO JBMIKEHUS, sIBIEHUS UM Py3Uu U pa3iInauii
MEXXIY HUMH Ha OCHOBE ITOJIOXKEHHUH MOJIEKYJSIPHO-KMHETHYECKOH TEOPHH CTPOCHHS BELIECTBA.
OOBsicHeHrEe TIPY TOMOIIH TIE1arora ¢ ONOpoi Ha TUIAKTHIECKUI MaTeprail OCHOBHBIX Pa3iHuii B
CTPOCHHMH Ta30B, >KUAKOCTEH M TBEPIABIX TEN C HCIOJIHb30BAaHWEM IIOJIOKEHUI MOJIEKYISIPHO-
KMHETHYECKOH TEOPHH CTPOCHUS BEIIECTBA.

IIpoBenenue moj pykoBOACTBOM I1€1Arora OIbITOB IO BEIPAIINBAHUIO KPUCTAJIIOB IOBAPECHHON COJTU
WK caxapa.

[IpoBeneHne COBMECTHO C MEAAroroM U o0BsICHEHHE U3 MPEIJIOKEHHOTO MIEPEUHs BEIBOJIOB OIBITOB,
JACMOHCTPUPYIOIUX KAMUIIJIAPHBIC ABJICHUA U ABJICHUC CMauYUBaHUA.

OObsicHeHHe ¢ OIOpOM Ha TEXHOJIOTHYECKYI0 KapTy [0 PYKOBOJACTBOM Ielarora poJu
KaIlMJUISIPHBIX SIBJICHUH TSl IOCTYIIJICHUS BOJIBI B Opranu3M pactenuii (MC — Guonorus).
HaGmroneHne onbITOB 1O HaOJIOICHHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI.
OObsicHeHHe C OMOpOH Ha TEXHOJOTMYECKYI0 KapTy I0J] PYKOBOACTBOM IIeJlarora COXpaHEHUS
00bEMa TBEPABIX TeJ, TEKyYECTH MXHIKOCTH (B TOM YHCIE, PAa3HUIBI B TEKYYECTH s pa3HbIX
KHUJKOCTEH), NaBJICHHS ra3a.

Habmonenne 3a mpoBeieHUEM OIBITOB, IEMOHCTPUPYIONINX 3aBHCUMOCTh IAaBICHUS BO3yXa OT €T
00bEéMa M HArpeBaHUs] WINM OXJAKACHWSA, M X OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYJSIPHOTO
YUCHHS.

AHanu3 npu MOMOIIM IeAarora ¢ Onopod Ha NUIAKTUYECKUM MaTepHal MPaKkTUYECKUX CHUTYyalMi,
CBSI3aHHBIX CO CBOMCTBAaMH ra30B, KUIKOCTEN U TBEPIBIX TEIL
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TenjioBble
npoueccsl (21 4)

Temneparypa. Cesasb  memnepamypul  co
CKOPOCMbIO MENI0B020 OBUICEHUSL YACIUY,.

Buytpennss sHeprus. Cnocobvl usmeneHus
BHYMPpEHHel — 3Hepeuu:  menionepeoaua  u
cogepuienue pabomvi. Budei mennonepedauu.
MenIonpo8OOHOCYb, KOHBEKYUSA, U3TYYEHUe.

Konuuectso TETUIOTHI. VY nenvHas
TEIUIOEMKOCTh  BEIIIECTBA. Tennoobmen  u
mennosoe paeHogecue. YpasHenue Mmenio8020
bananca.

Ilnasnenue u omeepoesanue KpUCALIULECKUX
eewecms.  YHenbHas ~ TEIUIOTA  ILJIABJICHHUS.
Ilapoobpazosanue u xondencayus. Hcnapenue
(MC). Kunenue. VY nenbHas TeIioTa
mapooOpa3oBaHus. 3a6UCUMOCb MeMNepamypbl
Kunewuss —~ om  ammoc@epHoz0  OaGieHUs.
Brascrnocme 6030yxa.

DHeprusi  TOIUIMBA.  YJIeNnpHas  TemioTa
CTOpaHUSL.

Hpunyuner pabomvl mennogvix oOsucamereil.
K1/l mensiooco
odsucamens. Tennosvie oOgueamenu u 3awuma

okpyaicarowgeti cpedwt (MC).

3akon coxpamenus u npespawenus suepeuu 6
mennosvix npoyeccax (MC).

,Zlemom'mpauuu2

1. [TpaBusa H3MEPECHUS TEMITCPATYPHI.

2. Bupgs Temmonepenayu.

3. OxyaxIeHue MMpyu COBEPIICHUH PaOOTHI.

4. HarpeBanue 1mpu COBEpUICHUH pPabOTHI

BHEITHUMU CHUJIAMH.

5. CpaBHeHHE  TEIUIOEMKOCTEH  Pa3IUIHBIX
BEIIIECTB.

6. HaOuroeHue Kumnexus.

7. HabnrogeHne TMOCTOSHCTBA — TeMIIEpaTyphl

[IPY TUIABJICHUH.

8. Monenu TeIIOBbIX ABUTATEICH.

Jlabopamopuwvie padomol u onvimel.

1. Ilposepxra 2unomeswi JIUHEUHOU
3a6UCUMOCIU ONUHBI CMOAOUKA AHCUOKOCTIU 6
mepMoMempu1ecKkot mpybke om

OOocHOBaHHME MO MOATOTOBIEHHOMY aJITOPUTMY COBMECTHO C IIEarOroM NpaBHI H3MEpEHUs
TeMIEepaTyphbl.

CpaBHEeHHE pa3IMUHBIX CIOCOOOB U3MEPEHUS 1 IIIKAJl TEMIIEPATYPEI.

HaGmonenne 3a npoBeeHUEM ONBITOB, IEMOHCTPHPYIOIINX U3MEHEHNE BHYTPEHHEH 3HEPTHUH Tela B
pe3ynbTare TeIIonepeiaun U paboThl BHEITHHUX CHIL.

HaOmonenne 3a npoBeieHNEM OIBITOB, OOCY)KICHUE MPAKTUIECKUX CUTYyalui, 1eMOHCTPUPYIOLINX
Ppa3iIu4YHbIE BUJIBI TETLIONEPENAYH: TEIUIONPOBOAHOCTD, KOHBEKIIHIO, H3IIyYECHHE.

HccnenoBanne ¢ OmMopoll Ha TEXHOJIOTMYECKYIO KapTy IIOA PYKOBOJICTBOM IIENArora SIBJICHUS
TEIJI000MEHA IIPU CMEIIMBAHUY XOJIOJHON U ropsdeil BOABIL.

HabmroneHne ycTaHOBIIGHHS TEIUIOBOIO PAaBHOBECHS MEXKAY ropsiaeit M XOJI0AHOI BOAOI.
Omnpenenenne Ipu MOMOIIY Telarora KOJM4YecTBa TEIUIOTHI, OJTYYEHHOI'O BOJIOW MPU TEIIIO0OMEHe
C Harp€TbIM MCTAINIMYECCKUM HUIIUHIAPOM.

Omnpenenenue 1o TadyMIe YAETbHON TEIUIOEMKOCTH BEILIECTBA.

Pemenne TUNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHS C OMOPON HA QITOPHUTM, MPEABAPUTEIIHEHO
pa3o0paHHBI COBMECTHO C IIEaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJMYECTBA TEIUIOTHl H
TETIIOEMKOCTH TIPH TETIIIOO0MEHE.

AHanu3 mpH TOMOINM MEeAarora CUTyallMid MHpaKTUYEeCKOTO HCIOIb30BAaHUS TEIUIOBBIX CBOMCTB
BEIIECTB W  MaTepHaJoB, HAIpUMep B  MEMIX  DHEProcOepeKeHMs:  TEIUIOM3OJIALHSA,
9HEProcOeperaoIne KpbIn, TePMOaKKyMYJIISTOPHI | T. 1.

HabmioneHue siBiieHNI NCTTapeHNS U KOHICHCAITHH.

HaOmonenue 3a rccenoBaHueM Ipolecca NCIAPEHIST PA3IMYHbIX JKHIKOCTEH.

OOBsicCHEHUE TIO AITOPUTMY COBMECTHO C IIEJaroroM sIBJICHUH MCIIapeHus 1 KOHJCHCALMHN HA OCHOBE
aTOMHO-MOJIEKYJIIDHOT'O YYEHHS.

HabmroneHne u o0bsicHeHHE Ipoliecca KUMIEHHs, B TOM YHCJIe 3aBUCHMOCTH TeMIIepaTyphl KUIICHUS
OT JaBJICHUS.

Ormpezenenyre o TabNuIle OTHOCUTEIBHOMN BIaYKHOCTH BO3-1yXa.

HaGmonenne mpomecca miiaBieHus] KpUCTAIUINYECKOTO BELIECTBA, HAIPUMED, JIbAA.

CpaBHeHUE O MIaHy [pPU HOMOINM Iefarora IMIPOLECCOB MIIABJIEHUS KPUCTAUNIMYECKUX Tl
1 pa3MsrdeHus Ipy HarpeBaHUU aMOP(QHBIX Tell.

Omnpenenenue 1Mo TaOJIUIE YAETHHON TEIUIOTHI TUIABJICHNUS JIB/A.

OOBsicHEeHnE TI0 cXeMe TOcie 00CYKACHHS C NEAaroroM sIBJICHUI IUIaBJICHNS U KPUCTAJUIN3ANU Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHHSI.

Pemenne THNOBBIX pacd€THBIX 3amad B 1—2 AEHCTBHS C OMOpPOH HAa AJTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIf COBMECTHO C IIEAaroroM, CBSI3aHHBIX C BBIYHCICHHEM KOJIMYECTBA TEMJIOTH B
IIPOLECCaX TEILIONEPEIaun IPH IUIABJIEHUH U KPUCTAJUIM3ALNHI, HCIIAPEHUN U KOHACHCALHH.

AHanu3 Mpu MOMOIIM Telarora ¢ Omopord Ha JUJAKTUYECKU MaTepuan CHTyalllil MPaKTHIeCKOTO
MPUMEHCHUA SIBJICHUM IUIABJICHUS M KpucTallin3alluv, HaIIpUMEp, IMOJYYECHUE CBEPXUYHUCTBIX
MaTepHajIoB, CONEBas Ipesika U JIp.

AHanu3 Ipy IOMOIIH Tefiarora padoThl U 00BsICHEHHE TIPHHITHIA ISHCTBHS TEIUIOBOTO IBUTATEIS.
Brruncnenne xoamuecTBa TEIUIOTHI, BBIAEISIONIETOCS MPU CTOPAaHUM PA3IMYHBIX BHJOB TOILIUBA, U
KII[ nBuratens.
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memnepamypbl.
2.Habnronenue M3MEHEHUS BHYTPEHHEH
SHEPruM Teja B pe3ylibTare Terlonepeaadun
U pabOThI BHELIHUX CHIL.
3. Uccnenosanue sBICHUSI TEIUIOOOMEHA TMpH
CMEIIMBAHUU XOJOIHOMN U Tropsiuel BOABI.

4. Onpeoenenue Koau4ecmea meniomel,
NOTYYEeHHO20 8000l Npu Mmenioobmene ¢
HazpemvlM MemaiiudeCcKuM YuruHopoMm.

. Mccnenosanue nporecca uCmapeHus.

. OmnpeiesiecHHe  OTHOCUTEIBLHON — BIIAYKHOCTH
BO3/1yXa.

7. Onpedenerue yOenbHOU Meniomvl NAAGNEHUS.

a60a.

o O1

OOcyxJeHne COBMECTHO C TEJaroroM 3KOJIOTHYECKHX IIOCIEICTBUI HCIIOJIb30BAHUS IBUTATEINICH
BHYTPEHHETO CrOpaHMs, TEIIOBBIX U THApodJekTpocTannnii (MC — sKosorus, Xumus).

Paznea 7. DiexkTpuyeckue U MATHUTHBIE ABJAeHu (37 4)

DleKTpHYecKne
3apsabl.
3apsiKeHHbIE
Teja M UX
B3auMo/leiicTBHe
(7 9)

Onexmpusayua men. JIa poma dMEKTPHUECKUX
3aps0B.  BzaumoneicTBue 3apsDKEHHBIX — Tel.
3axon Kynona (3asucumocmso cunvl
83AUMOOCUCMBUS 3APANCEHHBIX Mell OM 8eUYUNbI
3aps008 U pacCmosHUsL MelCcOy meaamu).

OnexTpudeckoe  mone.  Hanpsaswcénnocmo
anexmpuueckoeo noas. Ilpumyun cynepnosuyuu

INeKmpuyeckux — nonei  (Ha  KA4eCmEeHHOM
yposHe).

Hocumenu INEKMPULECKUX 3apa00s.
DnemenmapHulii neKmpuyecKuii 3aps0.

Cmpoenue amoma. IIpOBOTHUKN M JUINIEKTPUKH.
3aKOH COXpaHEHHs HIEKTPUUECKOTO 3apsiaa.
[Iemoucmpauuu2
1. Onexrpu3zarus Te.
2. JIBa poma DOJEKTPUYECKUX 3apsioB U
B3aMMO/JICHCTBHE 3apSYKEHHBIX TEIl.
3. YcrpoiicTBO U JelicTBHE JIEKTPOCKOIIA.
4. DnexkTpocTaTHYecKasi HHAYKIIHS.
5. 3aKOH COXpaHEeHHsI JIEKTPUIECKUX 3apsi/I0B.
Jlabopamopnwvie pabomot u onvimol.
1. OmbITH IO HAOMIOEHUIO IICKTPHU3ALUH TEJl
WHIYKINEH U TTPH COTIPUKOCHOBEHHUH.

Habmtonenue 3a MpoBeACHNEM OIBITOB IO AJIEKTPU3AIINH TEJI IPH CONMTPUKOCHOBEHUH U HHIYKIIHEH.
HaGmonenne n 00bSICHEHHE C ONIOPOM HA TUIAKTUYECKUI MaTeprall B3aUMOJACHCTBUS OJHOMMEHHO
Y Pa3HOUMEHHO 3apsKEHHBIX Tell.

OObsicHEeHrE MTPH TIOMOIIY Te/1arora MpUHIKIA ASHCTBUS JIEKTPOCKOIIA.

OOBsICHECHHE COBMECTHO C MEaroroM sSIBICHHI 3JCKTPU3AI[MM IIPU COIPHUKOCHOBEHUH TEl U
UHIYKIMEH ¢ UCIIOJb30BAHNEM 3HAHUHN O HOCUTENSIX AJIEKTPUUYECKUX 3apsIOB B BEILIECTBE.
PacnosnaBanue u OOBSICHEHHE IO CXEME COBMECTHO C TIEAAaroroM SIBICHHH 3JICKTPU3AINH
B [IOBCEHEBHOM KU3HHU.

HabmoneHne n oOBsCHEHHE C OMOPOH Ha TEXHOJOTHYECKYIO KapTy OIBITOB, WILTFOCTPHPYROIIUX
3aKOH COXPaHEHUS dIEKTPUICCKOTO 3apsia.

HabmroneHne onpITOB 10 MOJEIMPOBAHHUIO CHIIOBBIX JIMHUN 3IIEKTPUIECKOTO TIOJIS.

HccrnenoBanme moa pyKOBOACTBOM TI€HArora OEHCTBHS SIEKTPHUECKOTO IOJII HA TPOBOJHUKA U
TUDJICKTPUKA
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IocTosiHHbIH
3JIeKTPUYECKUil
TOK (17 1)

DIEeKTPUIECKUI TOK. Ycnosus cywecmeosanus
anexmpuuecko2o moxa. VICTOUHUKH MTOCTOSIHHOTO
ToKa. JIeHCTBUS ANIEKTPHUYECKOro TOKa (TEIIOBOE,
XMUMHYECKOE, MarHUTHOE). ID1eKmpuyeckuti mox
8 AHCUOKOCMAX U 2A3AX.

Pabora M MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
3axon [icoyna—Ilenya. Onexmpuueckue yenu u
nompebumenu 31eKmMpudeckoll 3Hepeuu 8 Ovlmy.
Onexrpudeckas mernb. Cuiia Toka. DIeKTpHIecKoe
Hanpsokerne.  CONpOTHBICHWE  MPOBOJHUKA.
Yoenvnoe conpomuenenue éewjecmsa. 3akon Oma

Uil ydacTka 1end. llociemoBaTenbHOE U
napajiebHOe COeIMHEHNE MIPOBOTHUKOB.
Kopomrxoe 3amvixanue.

,Zlemoncmpauuuz

1. [TpOBOJHUKH U AUIICKTPHUKH.

2. MonenupoBaHue CHJIOBBIX JIMHUH

AIEKTPUYECKOTO OIS,

. MlcTOYHHKY TOCTOSIHHOTO TOKA.

. JleficTBUS AJIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUH TOK B KUIKOCTH.

. I'a30BbIil pazpsa.

. I3amepenne cuiel TOKa aMIIepMETPOM.

. I3amepenne »IIeKTpUYECKOTO  HAPSIKCHUS

BOJIETMETPOM.

9. PeoctaT 1 MarasuH CONPOTHBJICHHH.

Jlabopamopuwvie padomot u onvimel.

1. HUccnenoBaHue MACUCTBHUS DICKTPHUUCCKOTO
IOJIS Ha TTPOBOTHUKH U JUIJICKTPHUKH.

2. CoOopka u rmpoBepKa padoTHI IEKTPUIECKON

LIEIH [TOCTOSTHHOTO TOKA.

W3mMepeHue u peryiupoBaHUE CHIITBI TOKA.

4. W3mepeHue u perynupoBaHue
HaTPSDKCHUS.

5. Hccnedosanue 3agucumocmu cuivl mMoKd,
uoywezo yepes pesucmop, om
CONpOMuUBIIeHUs Pe3UCMOopa U HANPANHCEHUS.

6. Onwimbl, demoHcmpupylOwue 3a6UCUMOCb
NEKMPUUECKO20 conpomugnerus
NPOBOOHUKA OM €20 OAUHbL, NIoOWAoU

O ~NO Ol W

w

HaGmronenue pa3inuuHbIX BUJOB JACUCTBUSA DJIEKTPUUYECKOTO TOKAa M OOHApY>KEHHWE COBMECTHO C
TeJaroroM 3TUX BUOB JICHCTBUS B MOBCEAHEBHOM XKU3HHU.

COopka 1Mo cxeme U HCIBITAaHUE T0J] KOHTPOJIEM IeAarora 3JIEKTPHYCCKOM IIeMH MTOCTOSHHOTO TOKA.
HaGmonenne 3a geMoHCTpalield i3MepeHHs CHIIbI TOKa aMIIEpPMETPOM.

HabmroneHue 3a eMOHCTpanuel H3MEPEHHS JJICKTPHYCCKOTO HAIPSKEHUS BOJIETMETPOM.
[IpoBenenne u OOBSICHEHHE IPH MOMOIIU YYUTENS OIBITOB, JEMOHCTPHPYIONIMX 3aBUCHMOCTH
AIEKTPHYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €T0 UIMHEI, TUIOMANU IOIEPEYHOTO CEYCHUS H
MaTepHana.

HabmroneHne 3a JgeMOHCTpanueil MCCIeNOBaHUS 3aBHCHMOCTH CHIIBI TOKAa, MPOTEKAIOMIEro depes
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U HATIPSDKEHISI HA PE3UCTOPE.

Ba3oBeie npeAcTaBICHUS O TMPaBUIIAX CIOKEHUS HAMPSDKEHUH TPHU TTOCIEAOBATEIFHOM COSINHEHUN
JIBYX PE3UCTOPOB.

BasoBele ipeacTaBIeHUS O IpaBUIIaxX I CHIIBI TOKA IIPY HapaJUIeIbHOM COeIMHEHUH Pe3UCTOPOB.
HabnrogeHne fAeMOHCTpaIlMM Iefarora O CHUTYyalusX IIOCIEeIOBATENbHOTO M  MapajieIbHOTO
COCAMHCHUA IMTPOBOAHMUKOB B JOMAIIHUX JJICKTPUICCKUX CETAX.

Pemienne TUMOBBIX pAacy€THBIX 3a1ay B 1—2 NEHCTBUA € ONOpPOI Ha ajlropuT™, MpPEABAPUTEIHHO
pa300paHHBId COBMECTHO C IMEAAaroroM C HKCIONb30BaHMEeM 3akoHa Oma u Qopmyn pacuéra
SJIEKTPUYECKOTO  CONPOTHUBIICHUS MPU  [OCIEIOBAaTeIbHOM U  MapaJJIEIbHOM  COEIMHEHUU
MPOBOIHUKOB.

OmnpenencHre C OMOpPOH HAa TEXHOJOTMYECKYIO KapTy IIOA PYKOBOJCTBOM Iiegarora padoThI
ANEKTPHUECKOTO TOKA, IPOTEKAIOIIETO Yepe3 PE3UCTOP.

OmnpeneneHre ¢ OMOPOH Ha TEXHOJOTMYECKYIO KapTy IO PYKOBOICTBOM II€Aarora MOIIHOCTH
SIEKTPHYECKOTO TOKa, BBIICITSIEMOM Ha pe3nucCTope.
Habmionenue 3a nccejoBaHNeM 3aBUCHMOCTH CHITBI TOKA Yepe3 JIaMIIOUYKy OT HaIpsDKeHUS Ha Hell.
OmpeneneHne ¢ ONMOPOH Ha TEXHOJOTMYECKYI0 KapTy ToJ pykoBoacTBoM mnemarora KITJ
HarpeBaTes.

HabGmonenue 3a vccrnenoBanueM IpeoOpa3oBaHus SHEPTUH MTPU MOIBEME IPy3a 3JICKTPOABUTATEIIEM.
OObsicHEHHE TI0CIIe pacCyXJIEHHs C IIeJaroroM W COCTaBJICHHE IUIaHAa-KOHCIEKTa YCTpOMCTBA U
MIPHUHIUIIA JCHCTBUS TOMAIIHUAX JIEKTPOHATPEBATEIBHBIX IIPUOOPOB.

OOBsACHEHHE TIOCTIE PACCYKACHUS C TIEIArOrOM M COCTaBJICHHUE TIaHA-KOHCIICKTa MIPUYHH KOPOTKOTO
3aMbIKaHMS U IPUHLIMIIA AEWCTBUS IJIaBKUX MPEAOXPAHUTENEH.

PemmeHne THMOBBIX pacd€THBIX 3a1ad B 1—2 AEUCTBHS C OMOPOW HAa AITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBIN COBMECTHO € TIEIATOTOM C HCIIONIb30BaHueM 3akoHa Jxoynsi—JIeHna.

HabmoneHne BOSHUKHOBEHHUS DIIEKTPUIECKOTO TOKA B KUIKOCTH.
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10

11.

12.

NONEPEUH020 CeueHUs: U Mamepuand.
IIpoeepka npaguna crodiceHus Hanpsa’CeHUll
npu NOCIe008ameNbHOM COCOUHEHUU O08YX
pe3ucmopos.

Ilpoeepra npasuna Ons cunvl mMoka npu
NapaiienbHOM COCOUHEHUU PEe3UCTOPOE.
Omnpenenenne  pabOTBl  3IEKTPUIECKOTO
TOKA, UIYIIETO Yepes Pe3nUCTop.

.Onpenene}me MOIITHOCTHU DJIEKTPUIECKOIO

TOKa, BBIJICJIIEMO Ha PE3UCTOpE.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKA,
UAYILIETO 4epe3 JaMIOYKY, OT HAIpsDKEHHs
Ha HEW.

Onpeoenenue KII/[ nacpesamens.
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MarauTHble
siBjieHus (6 1)

[locTtosinHbIe MarHUTHL. B3anuMopeiictBue
ITOCTOSIHHBIX MarHUTOB. MazHummoe noie.
Maenummnoe none 3emau u e2o 3nauerue 0is
orcusuu Ha 3emne. Onvim Opcmeoda. Maznummuoe
noze snekmpuyecko2o moka. Ipumenenue
NEKMPOMAZHUMO8 8 mexHuke. /leticmeue
MASHUMHO2O0 NOJIA HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb NOCMOAHHO20 MOKA.
Hcnonvzosanue anekmpoosuzamerneli 8
MeXHUYecKux yCmpoucmeax u Ha mpancnopme.
jlemoncmpamm2

1. B3aumo/ieiicTBUE MOCTOSTHHBIX MarHUTOB.

2. MogenupoBaHue HEBO3MOXHOCTH
pa3encHus MOMCOB MarHUTa.

3. MogenupoBanue MaTrHHATHBIX
MTOCTOSTHHBIX MarHUTOB.

4. OmsIT Operena.

5. MarautHOe 1oJ1e TOKa. DIeKTPOMAarHuT.

6. JleficTBIe MArHUTHOT'O TOJISI HA TIPOBOIHKK C
TOKOM.

7. DneKTpoIBUTATENh TOCTOSTHHOTO TOKA.

Jlabopamopusvie padomot u onvimel.

1.  UccnenoBanue MarHuTHOTO
BSaHMOﬂeﬁCTBHﬂ IIOCTOAHHBIX MAarHuToOB.

2.  HsyucHwue MarHUTHOTO OJISt
ITOCTOSIHHBIX MarHUTOB NP UX OOBCTUHCHUU U
pazlieneHuu.

3. Uccnenosanue IEUCTBUS
ANEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

4.  OnsITHL, JIEMOHCTPHPYIOIIIE
3aBHCHMOCTh CHJIBI B3aWMOJCHCTBUS KaTYIIKH
C TOKOM ¥ MarHuTa OT CHIBI TOKa W
HaIpaBJICHUS TOKA B KaTYIIKE.

5.  H3yueHwme AEWUCTBUS MAarHUTHOTO OIS
Ha MPOBOIHUK C TOKOM.

6.  Koucmpyuposanue u usyyenue pabomol
anexmpoosuzamens.

7.  Wsmepenue KIIJ| smexTpoaBurateabHON
YCTAHOBKH.

noyein

HccnenoBanue noj pykoBOJICTBOM IMEJArora MarHUTHOTO B3aUMOZAEHCTBHSI MOCTOSIHHBIX MAalrHUTOB.
Wzydenue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IMOJ PYKOBOJICTBOM II€arora MarHUTHOTO ITOJIS
ITOCTOSIHHBIX MarHUTOB TIPH WX OOBEINHCHNUHU U Pa3/ICICHUN.

Habmronenue 3a mpoBeZcHUEM OIBITOB IO BU3YaTU3aIMH MO IOCTOSHHBIX MarHUTOB.

W3ydenue o pyKOBOACTBOM I€Iarora sSIBJICHNS HAMAarHUIMBAHUS BEIIECTBA.

HccnegoBanre COBMECTHO C MEAAaroroM IEHCTBHS AIIEKTPUUYECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
Habmionenne 3a TpoOBEICHHEM OIBITOB, JIEMOHCTPHUPYIOIINX 3aBHCHMOCTH CHJIBI B3aWMOJICHCTBUS
KaTYIIKU C TOKOM M MarHUTa OT CHJIBI M HapaBJIeHUS TOKA B KaTYIIIKe.

AHanu3 mpu TMOMOINM Tenarora CUTyallud MpaKTUYECKOTO NPUMEHEHHs DJIEKTPOMArHuToB (B
OBITOBBIX TEXHHUUYCCKHX YCTPOWCTBAX, MPOMBIIIICHHOCTH, MEIAUIIUHE).

M3yyenne ¢ omopoil Ha TEXHOJOTHMYECKYIO KapTy IOJ PYKOBOJCTBOM Iejarora JedCcTBUS
MarHUTHOTO TOJISl HA TIPOBOJIHUK C TOKOM.

N3yuenue ¢ onopoit Ha AUJAKTUYECKUIN MaTeprall JeHCTBUS SJEKTPOABUTATEIS.

M3mepenue comectHO ¢ negarorom KIIJI ainexkTpoaBurareabHON YCTaHOBKH.

BazoBeie mpencTaBIeHUS O Pa3IMYHBIX TPUMEHEHHSX AJICKTPOIBUTATENCH (TPaHCIIOPT, OBITOBBIC
YCTpPOHCTBA U JP.).
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DJIEKTPOMATrHHUT
Hasi HHIYKIUS
(4w

Onvimol Dapaoes. AHenenue
anexmpomazhumnol unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi nOJY4eHUs

9NeKMpuyecKkol dHepeuy. DIEKTPOCTAHLMU Ha
BO300HOBIISICMbIX HCTOYHUKAX SHEPTUH.
,Zlemoucmpauuu2
1. UccnenoBaHne SBICHHUS JIIEKTPOMATHUTHOM
WHIYKIUH.
2. OmnbiTel Dapajyes.
3. 3aBUCHMOCTb HaIlpaBJICHUs] MHAYKIIUOHHOTO
TOKa OT YCJIOBUM €T0 BOZHUKHOBEHHUS.

4. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusie padomol u onvimel.

1. OnbITBl 1O WCCIENOBAaHUIO  SIBJICHUS
JJIEKTPOMArHUTHON WHTyKIIH:
WCCIIEJOBAaHWE W3MEHEHWH 3HA4YEeHUs |
HaIpaBJIeHUS] HHAYKINOHHOTO TOKA.

HpOBeHeHI/Ie COBMCCTHO C II€JaroroM OIIBITOB IIO HCCICOAOBAHHIO SBJICHUA SHGKTpOMaFHI/ITHOﬁ
WHAYKOWU: UCCIICAOBAHUEC W3MECHCHHUM 3HAYCHUS U HanpaBJICHUA UHAYKITUOHHOT'O TOKa

Pe3epBHoe Bpems (3 1)
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