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IlosicHuTeIbHAS 3amUCKa

AnanTupoBaHHasi padouyass mporpamMma no ¢QusMKe I8 O00YYAIOIIMXCA € 3aJepPiKKOM
ncuxuyeckoro paspurus (aasnee — 311P) Ha ypoBHe 0cHOBHOI0 0011ero 00pa3oBaHus NMOATOTOBJICHA
HA OCHOBeE:

- @epepaTbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAAPTa OCHOBHOTO 0011eT0 00pa3oBaHus
(ITpuka3z Munnpocseuenust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MUHUCTEPCTBOM
tocturinu Poccuiickoit @enepannu 05.07.2021 r., per. Homep 64101) (nanee — ®I'OC O0OO0);

- AnanTUpoBaHHOM OCHOBHOW OOpa30BaTENbHOM MpPOrpaMMbl OCHOBHOTO 00ILEro 00pa3oBaHUs
oOyJarommxcsi ¢ 3a7epKKoit necuxudeckoro pasputus (manee — AOOIT OO0 3I1P);

-Paboueii mporpamMmbl OCHOBHOTO 0OIIero oOpazoBanusi no mnpeametry «®Dusukay;- Kouunenuuun
npenojaBaHusi yueOHoro mnpeamera «®dusmka» B 00pa3oBaTeNbHBIX Opranusanusx Poccuiickoit
denepanny, pean3yronX OCHOBHbIE 00111e00pa30BaTeNIbHbIE TPOTPAMMBI;

- IlpumepHOl mporpaMMbl BOCIUTAHHUS, C YYETOM pACIpPENEICHHBIX IO KiaccaM IPOBEPSEMbIX
TpeOOBaHUN K pe3yibTaTaM OCBOEHMSI AJNaNTHUPOBAHHOW OCHOBHOM 00pa3oBaTelbHON IPOTpaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHMs 00yUJAIOIMKUXCS C 3aIEP)KKON TICUXHYECKOTO PA3BUTHSL.

O0mas xapakTepucTuKa y4eOHOro npeamera «@u3suka»

VYueOuplii npeamer «®DusznKkay SABISETCS CUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHOHAYYHBIX
MIPEeIMETOB, MOCKOJIBbKY (PM3MYECKHE 3aKOHbI MHPO3JaHMs SIBIISIFOTCS. OCHOBOW COJIEp)KaHUS KypcOB
XUMHH, OHOJIOTHH, reorpaduu U acTpoHOMHH. PU3MKa BOOpPY:KaeT OOy4yaloNIMXCsS HAyYHBIM METOIO0M
MO3HAHUS, MTO3BOJISIONINM I0JIy4aTh 0OBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MUDE.

[IpenMer MakcuManbHO HampaBiieH Ha (OpMHUpPOBAHUE UHTEpeca K MPUPOJTHOMY U COLUAIIBHOMY
MHpPY, COBEPIICHCTBOBAHHME MO3HABATEIbHON AesTenbHOCTH oOydatomuxcs ¢ 3[IP 3a cuer oBmameHus
MBICIIUTEIbHBIMU OTIEpalUsIMU CpaBHEHHUS, 0000IEeHNUs, Pa3BUTHE CIIOCOOHOCTH apryMEHTHUPOBATH CBOE
MHEHUE, OPMUPOBAHUE BO3MOKHOCTENH COBMECTHOM JI€ATEIHHOCTH.

W3yuenne ¢usuku crnocoOcTByeT pa3Butuio y ooOydaromuxcs c¢ 3[IP mpocTpancTBEeHHOTO
BOOOpakeHus, (PyHKIIMOHAJIBHOW I'PaMOTHOCTH, YMEHHS BOCIPUHUMATh U KPUTHUYECKH aHAJIU3UPOBATH
nH(pOPMALIUIO, TPEJICTABICHHYI0 B pa3iuyHbIX (opMax. 3HAYMMOCTh MpeaAMeTa s Pa3BUTHS
KU3HEHHOM KOMIIETEHLHH OOydyaroluxcs 3aKII04YaeTcsi B YCBOCHMHM OCHOBBI (PM3MYECKHX 3HAHUM,
HEOOXOIUMBIX JJISi TIOBCEJHEBHOM JKM3HU; HABBIKOB 3J0pPOBOTO M 0€30MacHOro MJis 4YeloBeKa H
OKpY>Karollle ero cpeipl 00pasa xu3Hu; GOPMUPOBAHUN HKOJIOTUYECKOUN KYIbTYPHI.

[Iporpamma oTpaxaer coaepkaHue oOyueHusi mnpeaMmery «DHU3UKa» C Y4eTOM OCOOBIX
oOpa3oBaTenbHbIX MNoTpeOHOcTel oOywatommxcs c¢ 3IIP. OBnageHue AaHHBIM Y4eOHBIM MPEIMETOM
MIPEJICTaBIISIeT OMpeeNieHHYI0 TPYAHOCTh i oOyuatomuxcs ¢ 3[IP. DTo cBsi3aHO ¢ 0COOEHHOCTSIMU
MBICIIUTEIBHON JEATENIbHOCTH, MEPUOJAUYECKUMU KOJeOaHUSIMU BHUMAaHHS, MaJbIM O0OBEMOM MaMSTH,
HEJ0CTAaTOYHOCTBIO OOIllero 3amaca 3HAHUIl, MOHMKEHHBIM II03HABATEIbHBIM HHTEPECOM W HU3KUM
YPOBHEM PEUEBOTO Pa3BUTHSL.

Jns mpeofosieHuss TpyAHOCTeH B M3ydeHuUH ydyeOHoro mnpeamera «®dusuka» HeoOxoauma
ajanTanus o0beMa M XapakTrepa ydyeOHOro Marepuaja K IO3HABAaTEIbHBIM BO3MOXKHOCTSIM JaHHOM
KaTeropuu oOyyaromuxcs, Y4eT UX OCOOEHHOCTeH pa3BUTHS: MCIIOJB30BAaHME  aJTOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBA3EH, IOCTENIEHHOE YCI0KHEHNE N3y4aeMOT0 MaTepuaa.

JlanHass mporpaMMa KOHKPETHU3MPYET COJEp)KaHUE IPEIMETHBIX TEM B COOTBETCTBHU C
TpeOoBaHHUAMHU 00pa30BATENLHOTO CTAHAAPTA, PEKOMEHIYEMYIO IIOCIEJOBATENbHOCTh HU3Y4YEHUS
pa3zenoB (pU3MKU C yIeTOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOTMKH y4eOHOTO Mpolecca,
BO3PACTHBIX U TCHUXOJOTHUYECKHX ocoOeHHocTel oOyuwaromuxcsa ¢ 3IIP Ha ypoBHE OCHOBHOTO 001IEro
o0Opa3oBaHus, ONpenensieT MUHUMAIbHBIM HAOOpP OMBITOB, JEMOHCTpAIMi, NPOBOJUMBIX YUYUTEIEM B
KJ1acce, JabopaTopHbIX padoT, BHITOJHAEMBIX 00yUaOIIUMUCS.



Metoanyeckoii OCHOBOM M3ydeHus Kypca «Pu3nka» Ha ypOBHE OCHOBHOTO 00IIET0 00pa30BaHUS
ABIISICTCS ~ CUCTEMHO-JIESTENPHOCTHBIA — MOAXOJ, OOECIeYMBAIONUN  JOCTHKEHHE  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB IMOCPEACTBOM OPraHU3aIUN aKTUBHOM
MO3HABATEIBHON AEATENbHOCTH OOYYAIOMIMXCs, YTO OYeHb BaXXHO mpu oOydenuu nererd c¢ 3P, mis
KOTOPBIX XapaKTEPHO CHU)KCHHUE TI03HABATEILHON AKTUBHOCTHU.

Henun u 3aga4u u3yvyeHus: yueOHoro npeamera «@uszuka»

Obwue yeru w3ydeHus ydeOHoro mpeamera «Du3mka» MpeACTaBICHB B pabodell mporpamme
OCHOBHOT'O 00111eT0 00pa30BaHMUsL.

OcHOBHOH 11€NbI000YUEHUS AETEl C 3aJepPKKOW ICUXUYECKOTO Pa3BUTHUS HA JAHHOM IpEAMETE
SIBJISIETCSA: MOBBILIEHUE COLMAIBHON ajanTaluu JeTel uepe3 NpuMeHeHue (U3MYECKUX 3HAaHUN Ha
MIpaKTHKE.

g oOywarommxcst ¢ 3IIP, Tak ’kxe, Kak M A7 HOPMAaTHUBHO DPAa3BUBAIOLIUXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00Opa3oBaTENbHYIO IporpamMMmy, JOMHHHUPYIOIIEEe 3HAU€HHE NpUOOpeTaroT
TaKue yenu, Kak:

. OCBOEHME 3HAHUN O METO/ax HAay4dHOTo MO3HAHUS IPUPOIbI U (POPMHUPOBAHHME HA STOW OCHOBE
MIPEJCTaBICHUN O PU3NYECKON KapTUHE MUPA;
. OBJIaJICHHE YMEHUSMHU MPOBOANUTH HAOMIONEHUS IPUPOAHBIX SBJICHHM, OMKUCHIBaTh U 0000IIaTh

pe3ynbTaThl HaOMIONEHHM, HCHONb30BaTh IMPOCTHIE W3MEPHUTENIbHbIE MPUOOPHl A H3YYECHUS
(bu3nuecKkux SBICHUM; MPEICTaBIATh Pe3ylbTaTbl HAOMIOACHUNW WM H3MEPEHUN C IMOMOIIbIO
Ta6J'II/II_[, Fpa(i)I/IKOB 1 BBISIBISITH HaA 3TOI71 OCHOBC SMHI/IpI/I'-IeCKI/Ie 3aBUCUMOCTH, HpI/IMerlTB
HOJ'Iy‘-IeHHI)Ie 3HAHUA JJIs1 06’[)SICHeHI/I$[ pa3HOO6pa3HI)IX HpI/IpOHHBIX SIBJICHI/Iﬁ nu HpOH@CCOB,
MPUHIIUIIOB JEMCTBUS Ba)KHEHIIMX TEXHUUECKUX YCTPOMCTB, /Ul pelieHus (PU3NYeCKrX 3a/1a4;

] pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX W TBOPYECKHUX CIIOCOOHOCTEH,
CaMOCTOSITEIPHOCTH B TPHOOPETCHHH HOBBIX 3HAHWUW, MPU peHIeHUH (PU3NYECKHX 3a7ad |
BBITIOJITHCHUHM  AKCIIEPUMEHTAJIBHBIX HCCJICIOBAaHUN C HCIOJIb30BaHHEM HH(POPMAITMOHHBIX
TEXHOJIOTHIA;

] BOCIIHTaHUE YOEKICHHOCTH B BO3MOXXHOCTH TO3HAHHS 3aKOHOB TMPHPOJBI, B HEOOXOAUMOCTH
Pa3yMHOTO HCIIOJIb30BaHUSI JTOCTHKEHUW HAYKHM W TEXHOJOTHH I JabHEUIIEro pa3BUTHUS
YEJIOBEUECKOTO OOIIEeCTBa, YBAXEHHUS K TBOPIIAaM HAayKH M TE€XHUKH; OTHOIICHHS K (PU3MKE KaK K
AJIEMEHTY OOIIEYEIOBEYCCKON KYIBTYPHI;

. WCIIOB30BAaHUE TIOJIYYCHHBIX 3HAaHUW M YMEHUH JUIS pEIICHUS NPAKTHYECKUX 3aj]ad
MOBCETHEBHOW  KW3HHM, oOOecrieueHuss O€30MacHOCTH  CBOCH  JKM3HHU, PAIMOHAJILHOTO
MIPUPOJIOTIOIB30BAHUS U OXPAHBI OKPYXKAIOIIEH CPEJIbI.

JIOCTIDKEHHE 3THUX TIeJIe 00eCIeYrMBaCTCsl PEIICHHEM CIICIYIOINX3a0ay.

- 3HAaKOMCTBO o6yqaloumxc;1 ¢ 3IIP ¢ MCTOdaMH HCCIICAOBAaHUA O0OBEKTOB U SABJIEHHIT IIpUPOIbI,

- HpI/IO6peTCHI/I€ 3HAHUU O MCXaHUYCCKHUX, TCIUIOBBIX, OJJICKTPOMAIHUTHBIX KW KBAHTOBBIX
SBJICHUAX, (1)I/I3I/I‘ICCKI/IX BCIIMYNHAX, XapaKTCPUIYIOIIUX 3TU ABJICHUA,

- q)OpMI/IpOBaHI/IC yMCHI/Iﬁ Ha6J'II-O,I[aTB IMPUPOAHLIC ABJICHUS W BBIIIOJHATH OIIBITHI, J'Ia60paT0pHBIe

pa6OTH U OKCIICPUMCHTAJIBHBIC HCCICAOBAHHA C HCIIOJIb30OBAHHUCM H3MCPHUTCIIbHBIX HpI/I60pOB,
IIUPOKO IIPUMCHACMBIX B HpaKTH‘leCKOﬁ KHU3HU,

u OBJIAICHUC TAKUMHU MMOHATUAMHU, KaAK TPUPOAHOC ABJICHUEC, SMITUPUICCKU YCTaHOBHCHHBIﬁ (I)aKT,
npo6neMa, TUIIOTE3A, TeOpeTI/I‘-IeCKI/Iﬁ BBIBOJ, pC3YyJIbTAT BKCHepHMeHTaHLHOﬁ ITPOBECPKHU,
u MOHUMAaHUE OTIUYHMN HAYYHBIX JAHHBIX OT HerOBepeHHOﬁ I/IHCI)OpMaI_II/II/I, HOCHHOCTH HAYKU IJId

YAOBJICTBOPCHUA 6BITOBBIX, MPONU3BOACTBCHHBIX U KYJIIBTYPHBIX HOTpC6HO CTEH YeloBeKa.

OcobennocTu oT0O0Opa M axanTanuy y4e0HOro MaTepuana no pusnke

OcHoBoii 00yuenus obyuatomuxcs ¢ 3[IP Ha nmpenmeTax ecTeCTBEHHOHAYYHOTO LUKJIA ABISETCS
pa3BUTHE y HUX OCHOBHBIX MBICIUTEIBHBIX OIEpanuil (aHaau3, CUHTE3, CpaBHEHHE, 0000IIeHHe) Ha
OCHOBE BBITNIOJIHEHUS Pa3BUBAIOLINX YIPAaXXHEHUH, popMUpOBaHNE IPUEMOB YMCTBEHHOMN pabOTHI: aHAIHU3
MCXOJIHBIX JTAaHHBIX, TNIAHUPOBAHHUE MaTepHaja, OCYLIECTBIEHHE TO3TAITHOIO M HTOTOBOTO CAMOKOHTPOJIS,
a TaKKe OCYILECTBIIETCS JIMKBUJAIMS MPOOETOB B 3HAHUAX, 3aKpeIICHHME H3y4e€HHOro MaTepHala,



0TpaboTKa AITOPUTMOB, MOBTOPEHUE MPOHAEHHOTO. bobIiioe 3HaUeHne MPUAACTCS YMEHHUIO paccKa3aTh
O BBIMOJHEHHON paboTe C MPaBHIBHBIM YIOTPEOJECHHEM COOTBETCTBYIOIIEH TEPMHUHOJOTHU H
COOJIIOJICHUEM JIOTHYECKUX CBsi3el B m3nmaraeMoMm Mmarepuaie. s oOywaromuxcs 3I1P nHa ypoBHe
OCHOBHOTO O00IIero o0pa3oBaHMs IMO-TIPEKHEMY SIBISIFOTCS XapaKTEPHBIMHU: HEIOCTATOYHBINH YPOBEHb
pa3sBUTHS OTHCIBHBIX TCUXHYECKUX IMPOIECCOB (BOCIPHATHSA, BHHUMAHHs, NaMATH, MBILIUICHUS),
CHIDKEHHBIH ypOBEHb WHTEIUIEKTYaJIbHOTO Pa3BUTHs, HU3KUH YpPOBEHb BBHINOJHEHUS Y4eOHBIX 3aJaHUMH,
HU3Kasg YCIEIIHOCTh oOydeHus. [losromy mnpu wusydeHun QUMK TpeOyeTcs IIeJeHaNpaBlIeHHOE
UHTEJJIEKTyalbHOE pa3BuTue odyuaromuxcsa ¢ 3I1IP, oTBedaroniee ux 0COOEHHOCTAM M BO3MOKHOCTSIM.
VYuer ocobenHocreit oOyuaromuxcsi ¢ 3IIP TpeOyer, uToOBI NpH W3YYEHWH HOBOTO MaTepHaia
0053aTEIbHO MPOUCXOAMWIIO MHOTOKPATHOE €ro MOBTOPEHHE; PACIIMPEHHOE pPACCMOTPEHHE TeM U
BOTIPOCOB, PACKPBIBAIOIINX CBSI3b (DM3UKU C JKU3HBIO; aKTyalH3alys MEPBHYHOTO KHU3HEHHOTO OIBITA
00yJaronuxcs.

YcBoeHHe NpPOrpaMMHOrO MaTepuana 1O (U3MKE BbI3BIBAET OOJIBIIME 3aTPYAHEHUS Y
obyuaroruxcst ¢ 3[1P, mosromy Teopus uzyqaercst 6€3 BBIBOJIOB CIOKHBIX GopMyi. 3agaun, TpeOyronme
MPUMEHEHHsS CIIO)KHBIX MAaTEeMaTHYeCKUX BBIYUCICHHH W (QOopMyn, B OCOOEHHOCTH TakKUX TeM, Kak
«MexaHYecKoe [BHKCHHE», «ApXxumenoBa cuiay, «MexaHHueckass JHEprus», «IEKTPUUECKHUE
SIBIICHUSI», « DIIEKTPOMArHUTHBIC SIBIICHUS, PEIIAIOTCS B KIIACCE C TOMOIIBIO YIUTEIS.

Ocoboe BHMMaHWE TPH W3YYEHHH Kypca (QHU3UKH YIENSeTCS IMOCTaHOBKE W OpraHU3aIliH
OKCTIEPUMEHTa, a TaKKe TNPOBENEHHUIO (NMPEUMYIIECTBEHHO Ha KaXKIOM YpPOKE) KPaTKOBPEMEHHBIX
JIeMOHCTpauid (BO3MOKHO C WCIIOJIb30BAaHHEM  DJIEKTPOHHOW JeMOHcCTparnuu). HekoTopbie Tembl
00s3aTENIbHO JTOJDKHBI  BKJIFOYATh OMOPHBIE JIA0OpaTOpHBIE pPAa0OTHI, KOTOPHIE pa3BUBAIOT yMEHHE
MOJIb30BAThCS  MPOCTEUIIMMU TPUOOpPaMH, AaHAIM3HPOBATh TIOJYYEeHHBIE JaHHBIE. B cBs3m C
OCOOCHHOCTSIMM  TOBEJIEHUS M JeATeNbHOCTH  oOydaromuxcst ¢ 3[IP  (pacTopmMokeHHOCTb,
HEOPraHW30BAHHOCTb) MPEIYCMOTPEH CTPOKAWIIMN KOHTPOJb 3a COOJIIOJEHHEM IIPABUI TEXHHUKH
0€30MacHOCTH MPH MPOBEACHUH JIAOOPATOPHBIX U MPAKTHIECKUX PadOT.

Bonemoe BHuManue npu nzydeHnu pusuku nmoapoctkamu ¢ 3I1P oOparmraercst Ha oBliaieHne UM
IPAKTUYECKUMU yMEHUSMH M HaBblkamu. [IpenycmarpuBaercs yMmeHblLIEHHE O0bEMa TEOPETUYECKHUX
CBE/ICHUI, BKJIIOUEHHE OTAEIbHBIX TEM WM IEIbIX pa3JesioB B MaTepuaibl Uil 0030pHOTO,
O3HAKOMHUTENBHOIO  WIM  (akylbTaTUBHOrOo  u3ydeHus. [Ipemmaraercs  yMmeHblleHHE oObeMa
MaTeMaTUYECKUX BBIYMCIIEHUH 3a CUET YBEJIMUEHUS KaU€CTBEHHOIO OIMCAaHUS SIBJICHUH U IPOLIECCOB.

JlocTaTouHOE KOJIMYECTBO BPEMEHM OTBOJMTCS Ha PpPAacCMOTPEHHE TEM U BOIPOCOB,
PacKphIBAIOIUX CBSA3b (PU3MKH C KHU3HBbIO, C TEMM SBJICHUSAMH, HAOIIOJCHUSIMM, KOTOPBIE XOPOIIO
M3BECTHBI YYEHUKAM M3 MX )KU3HEHHOI'O OIIbITA.

MaxkcuMaabHO MCIHOJIB3YIOTCS MEXIPEAMETHBIE CBSI3M C TAKUMU JUCLUIUIMHAMMY, KakK reorpadus,
XUMus, ouonorus, T.K. odydatouuecs ¢ 3I1P 0co6eHHO HyXAat0TCsl B MPENOJHECEHUU OJJHOTO U TOIO XKe
y4yeOHOT0o MaTrepuana B pa3jM4yHbIX acleKTax, B €ro BapbUPOBAHUM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpeIUICHUH TOJIy4eHHbIX 3HAaHUM M mpakTudeckux ymeHui. I1o3Bosisist paccMaTpuBaTh OMH U TOT XKe
y4eOHBI Marepuan ¢ pa3HbIX TOYEK 3PEHHs, MEXKIPEIMETHbIE CBSI3U CIOCOOCTBYIOT €ro JIydIIeMy
OCMBICIICHHIO, 00JIee IPOYHOMY 3aKPEIJICHHIO MTOTy4YeHHbIX 3HAaHUH U IPAKTUYECKUX YMEHHH.

Buabl pesarenbnocTn odyqaromuxcsi ¢ 3I1P, o0ycioBiaeHHble 0c00bIMU 00pa30BaTeIbHBIMU
NOTPeOHOCTAMH M 00eCleYnBaOIIMe OCMBICICHHOEC OCBOCHHE CONEpPKaHUHM O00pa30BaHUS IO
npeamery «Pu3uka»

Temaruueckast 1 TEPMUHOJIOTHYECKAS JIEKCUKA 1O Kypcy ¢pusuku coorserctByeT AOOIT OOO.

Copnepxanue BUIOB jaesaTesbHOCTH oOydarommxcsi ¢ 3IIP Ha ypokax ¢H3uKU ompenensercs ux
0co0bIMH 00pazoBaTenbHbIMU OTpeOHOCTAMU. [ToMuMo mupoko ucnosb3yeMbix B AOOIT OO0 o6mux
IUIsL BceX 00YYaroluXcsi BUJIOB JAEATENbHOCTU CIeIyeT YCUIUTh BUJIbI AEATEILHOCTH, Clielu(UIHbIE 15
JAHHOM KaTeropuu Jered, oOecreunBarolIie OCMBICIIEHHOE OCBOCHME COJep:KaHHs OOpa3oBaHUs IO
MIpeIMETY: YCUJIEHHE NPEAMETHO-IIPAKTHUECKON IESITEIbHOCTH C AKTUBU3aLUEH CEHCOPHBIX CHCTEM;
OCBOEHHE MaTrepHajia ¢ OIOPOH Ha aJIrOPUTM; «IIOIIArOBOCTH» B M3YYEHHH MaTepuala; UCIOJIb30BaHHUE
JIOTIOJTHUTEIBHON BHU3YaJIbHOM OMOpPBHI (CXEMbl, IIAOJIOHBI, OMOpPHBIE TAONHUIBI); pPEUYeBOl OTUET O



IIPOLIECCE W pe3yabTaTe MAEATEIbHOCTH; BBIIOJIHEHNUE CIELUANbHBIX 33JaHUN, 00eCleunBaroIINX
KOPPEKLMIO PEryISIIMY y4eOHO-11I03HaBATEIbHON JEATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

Hns oOyvaromuxcss ¢ 3I[IP  cymecTBeHHBIM SBISIOTCS TPUEMBl PabOTBl C  JICKCHYECKHM
MaTepuasioM 1o mnpenmery. [IpoBoauTcst cnenuanbHas paboTa MO BBEICHHIO B AKTHBHBIA CIIOBAph
00y4aromuxcs COOTBETCTBYIOUICH TEPMUHOJOTHH. V3ydaeMble TEpMUHBI BBOJSTCS Ha IOJMCEHCOPHOMN
OCHOBE, 00s3aTeslbHa BU3YaJIbHAS TOJUIEPXKKA, aJTOPUTMBI PaOOTHI C ONPEACICHHEM, OMOPHBIE CXEMBI
JUI aKTyaJl3allud TEPMUHOJIOTUU.

B cBa3um ¢ ocoObiMu oOpasoBarenbHbBIMH TOTpeOHOCTSIMH oOydaromuxcs ¢ 3IIP, mpwm
IUIAaHUPOBAHUM pabOThl yUEHUKA HA YPOKE CIeAYeT IPUIEPKUBATHCS CIEAYIOIINX MOMEHTOB!

1. Ilpu ompoce HeoOXOaUMO: JaBaTh AITOPUTM OTBETA; pa3pelliaTh IOJb30BAaTHCS IJIAHOM,
COCTaBJICHHBIM TIPU TOATOTOBKE JOMAIITHETO 3aJlaHHs;, JaBaTh OOJIbIIE BPEMEHH FOTOBHTHCS K OTBETY y
JIOCKH; pa3pelarh JejaTh IpeaBapUTeIbHbIE 3aMUCH, M0JIb30BATHC HATIIAIHBIMU TIOCOOUSIMH.

2. Ilo BO3MOKHOCTH 3a7aBaTh OOy4alOIIMMCSI HaBOJSIIME W YTOUYHSIOUIME BOMPOCHI, KOTOPHIE
MIOMOTYT UM TOCJIEI0BAaTEIbHO U3JI0KUTh MaTepHall.

3. CucrtemaTuyecKku IMpOBEPATh YCBOEHHE MaTepuaja MO TeMaM YpPOKOB, Ul CBOEBPEMEHHOIO
oOHapyXeHHUs TPoOeJIOB B MPOLIEANIEM MaTepUae.

4. B mpouecce m3ydyeHUs HOBOIO MaTepuaja BHHUMaHHE YYEHHMKOB oOpaiaercss Ha HauboJsiee
CIIOKHBIE pa3zenbl u3ydaemMoil Tembl. HeoOxommmo damie oOpamarbcss K HUM C  BOMPOCAMH,
BBUSICHSIIOLIMMH TIOHMMaHUE Yy4eOHOro MmaTepuayia, CTUMYJIUPOBATH BOIMPOCHI NpU 3aTPyIHEHUSX B
YCBOEHHMH HOBOT'O MaTepHaia.

Mecto yueoHOro npeamera «@u3uka» B yueOHOM IUIaHe

B cootBercTBUM ¢ DenepalibHBIM IOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOTO
obmero obpazoBanusi yueOHBIN npeameT «Du3nka» BXOJUT B IpeIMETHYI0 obnacth «EcTecTBeHHBIE
HayKu» U sBJseTcss oOsa3arenbHbM Ui u3ydeHusa. Copaepkanue ydyeOHoro mnpeamera «Dusmkay,
npeAcTaBieHHoe B paboueit mporpamme, cootBerctByer PI'OC OOO, ocHOBHOW 00pa3oBaTebHON
MpOrpaMMe OCHOBHOTO 00I11ero o0pa3zoBaHus, aJanTUPOBAHHON OCHOBHOW 00pa3oBaTeIbHON MporpaMme
OCHOBHOTO 00111eT0 00pa30BaHus 00YyUJAIOIINXCS C 3aICPKKON TICUXHYECKOTO PA3BUTHSL.

COAEPXAHUE VUHEBHOI'O ITPEAMETA «®PU3NKA»

8 KVIACC

Pa3pen 1. TemioBble IBJICHUSA

OcHo6Hble NoN0dCEeHUS MONEKYIAPHO-KUHEeMUYeCcKou meopuu cmpoeHus eewjecmea. Macca u
pazmepvl  amomos u Mmonexyi. Onvimvl, NOOMEepHcOarowue OCHOBHbBIE HNONONCEHUS MONEKYIAPHO-
KUHemUu4ecKol meopuu.

Mojenu TBEPIOro, >KUAKOIO M Ta3000pa3HOTO COCTOSIHMM BeulectBa. Kpucmannuueckue u
amopguvie mena. ObvsACHeHUe CBOUCME 2a308, HCUOKOCMeEl U MEEPObIX Mell HA OCHOBE NOLONCEHULL
MonekyaapHo-Kkunemuyeckou meopuu. CMauuBaHUE U KanulliapHvle seneHus. lennogoe pacuiupenue u
corcamue.

Temneparypa. Cea3e memnepamypbl co CKOpOCHbIO MENI0B020 OBUICEHUS HACTUY.

Buytpennss sHeprusi. Cnocoosl usmeHeHus 6HympeHHell JHep2ul: menionepeoaia u cogepuieHue
pabomul. Buobl mennonepedaiu: menionposoOHOCHb, KOHEEKYUSL, USTIYYEHUe.

KomnuectBo Temnotel. Yoenvnas mennoémxocms  eewecmea.Tennoobmen u  mennogoe
pasHogecue. YpasHeHnue menyiogoo banauca.



IInagnenue u omeepoesanue KPUCMANTUYECKUX sewecms. Yoenvnas menioma
nnasnenus. Ilapoobpaszoeanue u konoencayus.Ucnapenue (MC). Kunenue. Yoenvnas menioma
napoobpaz08aHus. 3a8UcCUMocms memMnepamypbl KUneHus om ammoc@eprozo oagneHus. Baasxcnocms
8030yXd.

DHeprus TOINBA. YoenbHas menioma c2opanus.

Ipunyunsr pabomuvr mennogvix osucameneu. KIIJ[ mennosoco osucamens. Tennosvie ogueamenu u
sawuma oxpyxcaroweti cpeost (MC).

3axon coxpanenus u npespawjenus snepeuu 6 meniogwvix npoyeccax (MC).

Jemoncmpayuu

1. Habnronenne OpoyHOBCKOTO JIBMKEHHUSL.

2. Hab6monenue muddysumn.

3. HaGnronenue siBeHnit cMauMBaHus M KaTWJUISIPHBIX SIBICHUI.

4, HaGnronenue TenioBoro pacumpeHus Tel.

5. N3menenue naBneHus raza npu K3MEHEHUH 00bEMA U HArPEBAHUU WJTH OXJIAXKICHUU.

6. [IpaBuna nu3mepeHus TeMreparypsl.

1. Buasl Tenonepenayu.

8. OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.

9. HarpeBanue mipu coBepiiieHnn paboThl BHEITHUMU CHJIAMH.

10. CpaBHEHME TETUNIOEMKOCTEN Pa3INYHBIX BEIIECTB.

11. HaOmronenue Kumeuus.

12. HaGnronenne mocTostHCTBA TEMIIEPATYPHI TIPH TUTABJICHHH.

13. Moenu TeIUIOBEIX ABUTATEIIEH.

Dponmanvuvle 1a60pamopHvle padomol U OnbimMsl

1. OneIThl 0 OOHAPYKEHUIO ACHCTBHS CHUJI MOJEKYJISPHOTO TMPUTSDKEHUS (2J1eKMPOHHAA
demoncmpayus).

2. OMnbITHI 10 BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHHSI Ta30B, KUAKOCTENH U TBEPBIX TEII.

4. OnpeneneHre KOJINYECTBA TEIJIOTHI IPU CMEIIMBAHUH BOJIBI PA3HOUM TeMIEpaTyphl.

5. OnepIThI, JEMOHCTPHUPYIOIIME 3aBHCHUMOCTh JaBJEHHMsS BO3IyXa OT ero ooObéMa u
HarpeBaHUs WU OXJIAKICHUS.

6. Habmionenne u3MeHeHHs BHYTpEHHEH SHEpruu Tena B pe3yibTaTe TEIUloNepenadyd u
paboThl BHELTHUX CHUIL.

7. HccnenoBanue siBieHus TeriooOMeHa Mpy CMEIIMBAHUN XOJIOAHON U TOpsiueit BOIbI.

8. HccnenoBanue mpoiecca UCIIapeHus.

9. OrnpeneneHre OTHOCUTENIBHON BJIAXKHOCTH BO3AyXa.

Paznea 2. DiekTpuYecKue 1 MATHUTHBIE SIBJIEHUSA

Onexmpuzayus men. JIBa pona 2JIEKTpUUECKUX 3apsa0B. B3anumoaeiicTBre 3apsyKeHHBIX TEll.

Onexrpuueckoe noiie. IIpunyun cynepno3uyuu 1eKmpudeckux nojueti (Ha KaueCmeeHHOM ypoeHe).

Hocumenu snexmpuueckux 3apsa0o6. Onemenmapuviil d1ekmpudeckuti 3apao. Cmpoenue amoma.
IIpoBOIHUKY U TUIEKTPUKU. 3aKOH COXPAHEHMsI AIIEKTPUYECKOTO 3apsija.

OnexTpuuecKuil ToK. Ycaoeus cywecmeosanus snekmpuieckoeo moxa. VICTOUHMKN MOCTOSIHHOTO
ToKa. JlefcTBUS SIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). JDieKmpuueckuii mok
8 HCUOKOCMAX U 2A3aX.

PaboTa ¥ MOIIHOCTH 3JEKTpUYECKOTro Toka. 3akon [[coynsa—/lenya. Dnekmpuueckue yenu u
nompebumenu 31eKmpudeckou dHepeuu 6 Ovimy. DnekTpuueckas uenb. Cuia Toka. DIEKTpUYecKoe
HanpsbkeHne. ConpoTHBIIEHHE NPOBOJHUKA. YOenvHoe conpomusnenue eeujecmea. 3akoH Oma amus
yuacTka nenu. [locnenoBaTtenbsHoe U napajieIbHOE COEAMHEHNE IIPOBOIHUKOB. Kopomxoe 3amvikaHue.

ITocrositHHbIE MarHuTEL. B3anMozeiicTBUE MOCTOSIHHBIX MAarHUTOB. Macnumnoe noae. Maznummnoe
none 3emau u e2o 3Havenue O dcusHu Ha 3emne. Onvim Ipcmeda. Maznumuoe none 21eKmpuiecKozo
moka. [Ipumenenue snekmpomazHumos é mexuuxe. /leticmeue MazHUMHO20 NOAs HA NPOBOOHUK C MOKOM.



Dnexkmpoosuecamens NOCMOsHHO20 MokKa. Hcnonv3osanue snekmpoosucameneti 8 MeXHUYecKux ycm-
policmeax u Ha mpaHcnopme.

Onvimul @apaodes.  Henenue  snekmpomacnumuou  unoykyuu.  Ilpasuno  Jlenya.
Onexmpoeenepamop.  Cnocobvt  nOAYHUeHUsT  DNIeKMPU4eckou  dHepeuu.  DIEKTPOCTAHIMU  Ha
BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTHUU.

Jemoncmpayuu

1. DneKkTpu3aus Tel.

2. JIBa poja MEKTPUICCKUX 3apSAI0B U B3aMMO/ICHCTBHE 3apsHKEHHBIX TEIl.
3. YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

4. DNeKTpOCTaTUICCKAs MHYKIIHS.

o. 3aKOoH COXpaHEHUs AICKTPUUECCKUX 3apsI/IOB.

6. [TpOBOTHUKY U TUDIICKTPUKH.

1. MopenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

8. W cTOYHMKH TOCTOSTHHOTO TOKA.

9. JlefcTBUS DIIEKTPUUECKOTO TOKA.

10. DNEeKTPUYECKUM TOK B JKHIKOCTH.

11. I"a30BBIit pazps.

12. H3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  H3mepeHwue 3IIEKTPUICCKOTO HAMIPSHKCHUS BOJIBTMETPOM.

14. PeocTaT n Mara3uH cOnmpoTHUBIICHHUIA.

15. BzaumopelicTBrEe TOCTOSHHBIX MarHUTOB.

16.  MoaenupoBaHre HEBO3MOKHOCTH pa3eiieHUs TIOJIIOCOB MarHUTA.
17. MopenupoBaHWe MarHATHBIX TIOJICH MTOCTOSTHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19.  MarauTHOE MoJje ToKa. DIeKTPOMAarHuT.

20. JleficTBME€ MarHUTHOTO TIOJISI HA POBOJAHHUK C TOKOM.

21. DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

22.  VccnenoBaHue SIBICHUS 3JIEKTPOMAarHUTHON MHITYKINH.

23. Omnprter @apages.

24.  3aBUCHMOCTH HAINpaBJICHUS HHIYKIHOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHUS.
25.  DnexTporeHepaTop MOCTOSIHHOTO TOKa.

Dponmanvuvle 1a60pamopHvle padomovl U OnbIMbl

1. OnbIThI 10 HAOTIOACHUIO JCKTPU3AINH T MHIYKIUEH U IPU COMPUKOCHOBEHUH.

2. HccnenoBanue neicTBUS AIIEKTPUUECKOTO MOJIA HA TPOBOJIHUKH U JUAJIECKTPUKH.

3. COopka 3IeKTpUYeCcKO LIeTH U U3MEPEHNE CUIIBI TOKA B €€ pa3IMYHbIX YUACTKaX.

4. N3mepenne HanpsiskeHUsI HA PA3JINYHBIX YYACTKAX YJIEKTPHUYECKOH 1eNnu.

5. H3mepenue cuiIbl TOKA M €r0 PeryJiipoBaHue PeocTaToM.

6. H3mepenue conpoTuB/ieHNs NPOBOHMKA MPU MOMOIIM aMIlepMeTPa U BOJbTMETPa.

7. Ol’leI’I’Ibl, OeMOHcmpupyiowue 3ABUCUMOCMb IJIEKMPUHECKO2O0 CONPOMUBTEHUA npO@OOHHKCl
om e2o aﬂl/lel, I’ZJZOWGOM nonepedHoco ceyerus u mamepuaid.

8. Ilposepka npasuna cirodxcenus HanpsdceHull npu NOCIeO08AMENIbHOM COCOUHEHUU O8YX
Pe3UCmopos.

9. IIposepka npasuna 015 cunbl moxa npu napaiielbHOM COeOUHEeHUU Pe3UCTOPOS.

10.  Ompenenenuie pabOTHI AEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11.  OmpexpeneHue MOITHOCTH DIEKTPHUUECKOTO TOKA, BBIACTSIEMOI Ha pe3UCTOpeE.

12. HccnenoBaHue 3aBUCUMOCTU CHIIBI TOKa, WAYIIETO 4Yepe3 JaMIOYKy, OT HaIpsDKeHUs Ha
HEW.

13.  HccnenoBaHue MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSITHHBIX MarHUTOB.

14,  M3ydyeHuwe MarHUTHOTO MOJISI TOCTOSSHHBIX MAarHUTOB MPHU UX 00BETUNHEHUU U PA3JICIICHUN.

15.  HccnenoBanue AeWCTBUS MNEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16.  OmbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aUMOJEHCTBHUS KATYIIKH C TOKOM H

Mar"avTa OT CHUJIbI TOKA U HAIlIpaBJICHUA TOKA B KATYIIKE.



17.  W3yueHue neiCTBUS MAarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

18.  M3yuenue pabomei snekmpoosuzamens.
19. N3mepenue KII/I anekTpoBUraTebHOM YCTAHOBKH.
20.  OnbITBl MO HCCIEIOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHON HMHIYKLIMHU: HUCCIIEAOBAHHE

M3MEHEHUH 3HAYCHUS U HalrpaBJICHUS UHAYKIUMOHHOI'O TOKA.

[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O IIPEAMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

B nenom pesynbratsl ocBoenus: odydarommumucs ¢ 3[1P yue6HOoTO mipeamera «Pu3nKay TOJKHBI
COBITAJIATh C pe3yIbTaTaMU MIPUMEPHOI paboUeii MporpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHus.
HauOoiiee 3Ha4NMBIMU SIBIISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHUBAIMS K OOYUCHHIO U TIeJICHANIPABICHHON TTO3HABATEIILHON JIESTEbHOCTH;

YCTaHOBKA Ha OCMBICJICHHE JINYHOTO OTBITa, HAOMIOIEHNH 32 (PU3HUECKIMHU IKCIIEPUMEHTAMH,

YCTaHOBKA HA OCMBICIICHHE pe3ylIbTaTOB HAOMIOACHUN 3a TPUPOJHBIMH M TEXHOTEHHBIMHU
SABJICHUSIMU C HOSI/IHI/Iﬁ (1)I/ISI/ILIeCKI/IX 3aKOHOB,

CIOCOOHOCTh OLIEHMBATh IPOUCXOJSIINE W3MEHEHHS M HX MOCIeACTBHS; (QOpMYyIHpOBaTh M
OILICHUBATh PUCKHU, POPMHUPOBATH OIIBIT;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYI0 JeATeIbHOCTb (MpHU
COBMECTHOM BHITIOJIHEHUH JTA0OPATOPHBIX MPAKTHUECKUX PadoT);

yMEHHE pa3nyaTh y4eOHBbIE CHTyallud, B KOTOphIX ywamiuiics ¢ 3I[IP moxker nelicTBoBaTh
CaMOCTOSITENIbHO, M CUTYallMH, TJIe CJIEIyeT BOCIOJIb30BAThCA CIPABOYHOM HH(pOpMaIUeil U ApyrumMu
BCIIOMOTATEJIbHBIMU CPEACTBAMY;

CIOCOOHOCTh MPUHUMAThH PELICHHE B KU3HEHHOM CUTyallud Ha OCHOBE IEpEeHOCa MOJTYYEeHHBIX B
xoJie 00y4eHHs PU3NYECKUX 3HAHUN B aKTYaJIbHYIO CUTYaIHUIO;

CHOCOOHOCTh COOJIOaTh B MOBCEJAHEBHOM JKU3HU IMpaBHJIa JIMYHOW O€30MacHOCTH Ha OCHOBE
MOHUMAaHUs (PU3NUECKUX SBJICHUN U 3HaHUS 3aKOHOB (DU3UKH;

yMEHHE KPUTHUYECKU OLEHUBAThH MOJYYEHHYIO OT cobeceqHMKa HH(OpMAIHMIO, COOTHOCS €€ CO
3HaHHEM (PU3HUYECKUX 3aKOHOB;

CIOCOOHOCTH MepeAaTh CBOM COOOpaXKEHUS, YMO3AKIIOUEHUS TaK, YTOObI OBITh MOHATHIM JPYTUM
YeII0BEKOM;

a/ICKBaTHOCTD MOBEICHUS 00yUaIOLIerocs ¢ TOUYKU 3pEHUS OMAaCHOCTU WM 0€301acCHOCTH /1Sl ce0s
WJIH 17151 OKPYXKAIOUTNX;

yBaXKEHHUE K TPYAY U pe3ylbTataM TPYIOBOU JIesITENbHOCTH;

yriayOJieHne TpeJCTaBiICHU O IIeIOCTHOM KapTHMHE MHpa Ha OCHOBE MPHOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHBIX 3HAHUI U MPAKTUYECKUX YMEHUH.

METANIPEAMETHBIE PE3YJIbTATbI

O¢nadenue ynugepcanbHblMu y4eOHbIMU NOZHACAM ENIbHBIMU OCUCH EUAMU:

BBISIBJIATh IPUYMHBI U CIIEACTBUS MPOCTHIX (PU3UUECKUX SBICHUM;

omnpenenaTth (pU3MUECKHe TOHATHS, cO37aBaTh OO0OOIIEHMs, YCTAHABJIMBATh AHAJIOTHH,
KJIaccu(UIIMPOBaATh, CAMOCTOSATEILHO BEIOUPATh OCHOBAHUS U KPUTEPUH TSI KIIACCU(PUKALIUU, UCTIONb3YS
CIPaBOYHYIO HH(POPMAIIHNIO U ONUPASICh HA AITOPUTM YUeOHBIX JeHCTBUIA;

YCTaHABIMBaTh  IPUYMHHO-CIEACTBEHHBIE  CBSI3UM, CTPOUTH  JIOTUYECKOE  PACCYKJIEHUE,
YMO3aKJIloueHue (MHAYKTUBHOE, JEAYKTHBHOE, 110 aHAJOTMM) M JelaTh BBIBOJBI MOJI PYKOBOICTBOM
MeJarora;



UCKaTh WJIM OTOMpaTh MH(MOPMAIMIO WM JaHHBIE U3 MCTOYHHUKOB C YYETOM IMPETIOKEHHOMN
y4eOHOI 3a/1a41 U 33/1aHHBIX KPUTECPHUEB.

CO3/1aBaTh, IPUMEHITh M MPeoOpa3OBbIBATh 3HAKK W CHMBOJIBI, MOJCIH M CXEMBbI ISl PEIICHHS
y4eOHBIX M MMO3HABATEIbHBIX 33/1a4;

C IIOMOIIbI IE€AAarora WIA CaMOCTOSITENbHO IPOBOAMUTH OIIBIT, HECIOKHBIN 3KCIEPUMEHT IO
YCTaHOBJICHUIO OCOOCHHOCTEH (PM3NIECKOT0 00BEKTA WIIH SIBIICHUS;

peoOpa3oBEIBaTh HH(OPMAIIHMIO U3 OJTHOTO BUAA B APYroi (TaOIUILy B TEKCT U TIp.);

YCTaHABJIMBATh B3aUMOCBS3b (PU3NYECKUX SBJICHUM U MPOLECCOB, UCIOJB3Ys AITOPUTM Y4EOHBIX
JNENUCTBUM.

Ognadenue yHugsepcanbHoiMu y4eOHbIMU KOMMYHUKAMUGHBIMU 0CUCM GUAMU:

OCO3HAHHO MHCIIOJIb30BaTh PEUEBbIE CPEJCTBA B COOTBETCTBUU C 3ajauyeil KOMMYHUKaLUU IJIs
BBIPAKEHUS CBOMX MBICIEH U MOTPEOHOCTEH /1l MJIAaHUPOBAHUS CBOEH JESATENILHOCTH;

OpraHU30BbIBATH y4eOHOE B3aWMOJEWUCTBHE B Ipymnne (ONpelaesnsaTh OoOILIue LEIH, pachpeiensiTh
pOJIK, I0TOBApPUBATHCS IPYT C APYrOM H T. [1.).

L[eJIeHANPaBICHHO MCIOJIb30BaTh MH(}OPMaAITMOHHO-KOMMYHUKAaTHBHbIE TEXHOJIOTHH,
HE0OXO0IMMBbIE [l PeIlIeHNs YIEeOHbIX U MPAKTUUECKUX (PU3NUYECKHUX 3a]1a4;

OpraHU30BBIBATH y4YEOHOE COTPYIHHYECTBO M COBMECTHYIO JESTENBHOCTh C YUUTEIEM U
CBEPCTHUKAMHU B TIpolIecce 3aHATUN (HU3UKOM.

Ognadenue ynugepcanbHblMu yueOHbIMU PEYIAMUEHBIMU OCICINGUAMU.

MMOHUMATh LIEJIM €CTECTBEHHOHAYYHOTO OOy4YeHHs, CTaBUTh U (OpPMYIUPOBATH AJisi ceOsl HOBBIE
3a/1auM B yueOe U M03HABATEIbHON JesITeIbHOCTH;

oOHapyXHBaTh U GOPMYIHPOBATH YUEOHYIO IPOOIIEMY, ONIPENENATh L1edb YUeOHOM e TeNbHOCTH;

CaMOCTOSITEJIbHO WJIM C TIOMOIIBIO YUUTENS IJIAHUPOBATH MYTH JOCTHXKEHHUS 1ieJiel B PU3NYEeCKUX
AKCIIEPUMEHTAX, B TOM YHUCJIC albTEPHATHUBHBIC, OCOZHAHHO BHIOMpaTh Hanbosee A3 (HEeKTHBHBIE CITOCOOBI
peleHus yueOHbIX U 03HABATENIbHBIX 3a/1a4;

COOTHOCHTb CBOM IPAKTHYECKHE NEUCTBUS C IUIAHUPYEMBIMHM pe3ylbTaTaMH, OCYILECTBIIAThH
KOHTPOJIb CBOEH JEATENILHOCTU B MPOLIECCE NOCTIXKEHUS Pe3yibTara, ONpeleaTh CocoObl AeHCTBUN B
paMKax IpeUIoKEHHBIX YCIOBUM M TpeOOBaHWM, KOPPEKTHUPOBAaTh CBOU JIEHCTBHS B COOTBETCTBHU C
W3MEHSIOIICICS CUTYyallueH;

IIPABUIILHOCTh BBINOJIHEHUS! SKCIEPUMEHTAIbHON yueOHOH 3a1aun, cOOCTBEHHbIE BO3MOXHOCTH
ee pelleHus;

BJIaJICHUE OCHOBAMU CAMOKOHTPOJIS, CAaMOOLICHKH, MNPHHATUSA PEIIeHUH M OCYLIECTBICHUS
OCO3HAHHOTO BBIOOPA B y4eOHOW U MO3HABATEIILHON JAEATEIbHOCTH;

J1aBaTh aIeKBATHYIO OLIEHKY CUTYalluH U MpeJylaraTh IJIaH €€ U3MEHEHMS,;

IPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PEIICHUH YUeOHOH 3a/1auu;

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATh BCE BOKPYT.

INPEIMETHBIE PE3YJIBTATbBI

8 KIIACC
[IpenmeTrHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakath COHOPMHPOBAHHOCTH Y
o0yJaromuxcs yMEHHI:

— OpHEHTUPOBATHCS B TOHATUSAX W ONEPUPOBATH MMM Ha 0a30BOM YpPOBHE: Macca W pa3Mepsl
MOJICKYJ, TEIUIOBOE [BIDKCHHE AaTOMOB M MOJIEKYJN, arperaTHble COCTOSHHS BEIIECTBa,
KPHCTAJUIMYECKUE ¥ aMOp(QHBIE Tella, HACBIIICHHBIN U HEeHACHIIIEHHBIN 1Map, BIaKHOCTh BO3IyXa;
TEeMIIepaTypa, BHYTPEHHSS SHEPTHs, TEIUIOBOH JBUTATEINb; HIEMEHTAPHBIN AIIEKTPHUSCKUN 3apsi,
ANEKTPUUECKOE T0JIe, MPOBOAHUKHU M TUDJICKTPUKH, IOCTOSHHBIH IEKTPUYECKUI TOK, MArHUTHOE
noJe;

— pa3nuyath SBICHHS TIOCIE TPEIBApUTEIBHOIO OOCYKAEHHsS C MenaroroM (TEIioBoe
paciMpeHue/cxaTue, TeIionepeiadya, TEIUIOBOE paBHOBECHE, CMAuMBaHUE, KalWULIPHBIC
SIBJICHUS, WCIIapeHWe, KOHJICHCAlus, TUIABJICHWE, KpUCTaIu3anus (OTBEpICBaHUE), KHUIICHHE,
Terionepenada  (TEIUIONPOBOJHOCTh,  KOHBEKIMs,  HM3Iy4CHHWE);  DJICKTpH3alMs  Tel,



B3aUMOJICHCTBUE  3aps/iOB, JIEHCTBUS  DIEKTPUUYECKOTO TOKA, KOPOTKOE  3aMbIKaHHE,
B3aMMOJICHCTBUE MArHUTOB, JCWCTBHE MArHUTHOTO TIOJII HA MPOBOJHUK C  TOKOM,
AJIEKTPOMArHUTHAST WHAYKIMS) MO0 ONMMCAHUIO UX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NIECKOE SIBIICHUE;

pacmo3HaBaTh C TIOMONIBIO TIEAAarora MPOSBICHUE W3YUYCHHBIX (DU3HUSCKUX  SBICHUIN
B OKPY)KAIOIIIEeM MHpE, B TOM YHciie (U3HUECKUE SIBICHUS B IIPUPOJIC: MOBEPXHOCTHOE HATSDKCHUE
Y KalWUIAPHBIC SBJIICHUS B MPHUPOJIC, KPUCTAIUIBI B Tipupoje, u3nydeHue CoJHIA, 3aMep3aHue
BOJOEMOB, MOPCKHE OpHW3bI, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHEra; SIEKTPHUECKUE SBJICHUS B
aTMocdepe, AEKTPUICCTBO JKUBBIX OPraHU3MOB; MAarHUTHOE TOJIe 3eMIIH, JIpeiid MoIItocoB, Poih
MarHUTHOTO TIOJIS JUTsI )KM3HH Ha 3eMJIe, TOJISPHOE CHSIHKEC, IIPU STOM ITEPEBOINUTH MPAKTHICCKYIO
3a/1a4y B y4eOHYIO, BBIICATH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKN (PU3HUSCKUX SBJIICHUN;
OTIMCHIBAThH TIOJ] PYKOBOJICTBOM IIeJlarora ¢ oOCYXJIEHHEM IUIaHa pa0OThl M3yYCHHBIE CBOWCTBA
Ted W (U3WYECKUE SIBICHHS, WCIOJB3ysd (U3MUECKHE BEIUYHHBI (TeMIeparypa, BHYTPEHHSS
SHEpPrusi, KOJHMYECTBO TEIUIOTHI, YAeTbHAs TEIUIOEMKOCTh BEIECTBA, YACIbHAs TeIIoTa
TUTaBIICHHS, YAETbHAas TEIUIOTa NapooOpa3oBaHWs, YyIENbHas TEIJIOTa CrOpaHHWs TOIUIMBA,
KOA((GUITMEHT TOJIE3HOTO JCHCTBUS TEIJIOBOW MAIIWHBI, OTHOCHTENIbHAS BIIAYXKHOCTh BO3/yXa,
AIEKTPUUCCKHUI 3apsj], CHIa TOKA, DJICKTPUUYCCKOE HAIPSDKCHUE, COMPOTHBIICHUE TPOBOJIHUKA,
yIIeTbHOE COTIPOTHBIICHUE BEIIECTBA, pad0Ta M MOITHOCTH AIIEKTPUYECKOTO TOKA); TIPU OTHCAHUH
MPABWJIBHO TPAKTOBATh C TIOMOIIBIO Teaarora (PU3WYECKHid CMBICT HCIOJB3YeMBIX BEIIMYHH,
0003HAYCHHSI W CIUHHIBI (PU3MYECKUX BEIWYMH, HAXOIUTH (DOPMYIIBI, CBS3BIBAIOIINAEC JTAHHYIO
(U3HYECKYIO BEIMUMHY C JPYTHMMH BEIUYMHAMH, CTPOUTH TpaMKd WU3YUEHHBIX 3aBHCHUMOCTEH
(hMBUYECKUX BEIMYNH,

OTIPENIENATh TOCTE IMPEIBAPUTEIBHOTO OOCYKACHHS C IEAaroroM CBOWCTBA Tel, (PU3NYECKHE
SIBIICHUSI M TIPOIIECCHI, MCIIOJIb3YSI OCHOBHBIE TOJOXEHHUS MOJICKYJISIPHO-KHHETHYECKOW TEOpUH
CTPOCHHUSI BEIIECTBA, MPHUHIUI CYNEPIO3UIUN TOJeH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHHs 3apsina, 3akoH OMa Ui ydacTKa LeNH, 3akoH [coynsi—/lenya, 3aKOH COXpaHCHHS
SHEPTHU; TMPH ITOM HAXOJIUTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe
BBIpaKCHUE C OTIOPOi Ha I(POBBIE 00pa30BaATEIBHBIC PECYPCHI;

COOTHOCHTB TOJT KOHTPOJIEM Iefarora (pu3uuecKue MpoIecchl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTYAIlMi MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, MPH MOMOIIH MEIarora BhIsSBIISATH
MPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BsICHEHUE M3 1—2 JIOTMUECKUX IIaroB C OTIOPOH Ha 1—
2 W3YYEHHBIX CBOMCTBA (DU3NYECKUX SBICHHI, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemaTh TUIOBbIC pacuéTHhIC 33a7auu B 1-2 NeiicTBHS C OMOpPOW HA alTOPUTM, HPEABAPUTEIHHO
pa3o0OpaHHBId COBMECTHO C TIEJAaroroM, HCHOJNB3ys 3aKOHbI W (OPMYIIbI, CBSI3BIBAIOLIHEC
¢du3nveckue BEIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBUS 3a7aydl 3alHChIBaTh KpPATKOE YCIOBHE,
BBISBJIATh HEJOCTATOK JAaHHBIX [UIA pEIICHUS 3a7a4yd, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMBbIC JIIsi €€ pEeLICHUs, MPOBOJUTH pAacy€Thl M CPAaBHUBATh IOJYYCHHOEC 3HAYCHHE
(bU3NYECKOI BETUYNHBI C U3BECTHBIMU JIAHHBIMU;

UMETh TPEJCTABICHUE O MpoliieMaX, KOTOPhIE MOXHO PEHIMTh IMPH TOMOIIH (HU3UIECKUX
METOJIOB TIOCJIC TPEABAPUTEIBHOTO OOCYKICHHUS C TIEJaroroM; HUCHOJb3ysd OIHCAHHE
UCCIICIOBAHUS, BBIJCIATh IMPOBEPSIEMOE MPEIIOJIOKEHUE, OLICHUBATh NPAaBUIBHOCTD TOPSIKA
MIPOBEJICHUS UCCIIEIOBAHMUS, JIETIaTh BHIBO/IBI,

yMETh HAaXOJUTh C HCIOJIb30BaHUEM IU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB OMBITHI O
HaOMOIEHUIO (U3NYECKUX SBICHUN WM (PU3MUECKUX CBOWCTB TeN (KaMWUISPHBIE SBICHHS,
3aBUCHMOCTh JaBJIGHHS BO3IyXa OT €ro o0béMa, TeMmIepaTypbl; CKOpPOCTH Ipoliecca
OCTHIBAHUS/HArpEBaHUs TPH H3JIY4YEHUU OT LBETAa W3TYYArOIIEH/TOrIOMAaneld MTOBEPXHOCTH;
CKOPOCTh HCIApeHHUs BOABI OT TEMIEPATyphl JKUIKOCTH U TMJOmAAu €€ TMOBEPXHOCTH;
ANIEKTPU3ALUS TNl W B3aMMOJCHCTBHE DIIEKTPUYECKUX 3aps0B; B3aUMOJICHCTBUE MOCTOSHHBIX
MarHuTOB, BU3YyaJIU3aIlisl MAaTHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB; JHCTBUS MAarHUTHOTO TIOJIS
Ha TPOBOJHHK C TOKOM, CBOMCTBA 3JEKTPOMArHHWTAa, CBOWCTBA DIEKTPOJBUTATENSI MOCTOSHHOTO
TOKa): GOpMyYIHPOBATH MPOBEPSEMbIE TIPEIOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAT0KEHHOTO



000pyIOBaHUs C OMOPOH HAa CXEMY;ONHCHIBATH XOJ OMBITa M (HOPMYIUPOBATH BHIBOJBI IO
PYKOBOJICTBOM II€JIaT0Ta;

UMETh TPEJCTABIICHUS O U3MEPEHUH TEMIIEPATyphl, OTHOCUTEIHHON BIIAKHOCTA BO3IyXa, CHIIBI
TOKa, HANIPSDKEHUS C MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3UUYECKUX BEIIUYUH;
IIpY HOMOIIM IIelarora CpaBHUBATh PE3yJIbTaThl U3MEPEHUM C Y4ETOM 3a/JaHHOI abCONIOTHOMN
MTOTPEITHOCTH;

MIPOBOJMTH COBMECTHO C IIEIarOrOM HCCIICOBAHUE 3aBUCUMOCTH OJHOW (PH3UYECKOW BEITUYHHBI
OT JIPYrOi ¢ UCTIOJIL30BAaHUEM MPSIMBIX U3MEPECHUI (3aBUCHMOCTH COIPOTUBIICHUS IIPOBOJIHUKA OT
€ro JUIMHBI, IUIOIIAJU IOTIEPEYHOr0 CEUEHUS W YACIBHOTO CONPOTHBIICHUS BEIISCTBA
MPOBOJHMKA; CHJBI TOKA, WIYIIErO 4Yepe3 NPOBOJHHMK, OT HANPSDKEHUS HA TPOBOJHHUKE
MCCIICIOBAHUE TIOCIICOBATEIFHOTO U MAPAJUICIIBHOTO COSJMHEHUHN MPOBOJIHHUKOB): TUIAHUPOBATH
WCCIIeIOBAaHUE, COOMpATh YCTAHOBKY M BBIMOJIHATH M3MEPEHHUS TOJI PYKOBOJICTBOM IIEarora,
clienys TPEUIOKEHHOMY IUIaHy, (PUKCHpPOBATh pPE3YNIbTAThl MOJYYEHHOW 3aBUCHMOCTH B BHJIC
Tabymi W TpaduKoOB, NIENaTh BBIBOJBLI 10 PE3yJbTaTaM HCCIICIOBAHUS IMOCIE OOCYXKICHHUS C
MeJarorom;

COOTHOCHTh KOCBEHHBIC M3MEpeHUs (HM3MUYSCKUX BEIWYWH (yIeIbHAS TEIJIOEMKOCTh BEIECTBA,
COIMPOTHBIICHUE IMPOBOTHUKA, pab0Ta U MOITHOCTh JIEKTPHUECKOTO TOKA): C TIOMOIIBIO TTearora
IUIAHUPOBATh W3MEPEHHS, COOUPATh SKCIICPUMEHTAIBHYIO YCTAHOBKY, CIEIyS MPEIOKEHHON
WHCTPYKIIUHU, U BBIYUCIIATH 3HAYCHHUE BEIINIMHEL;

coOJTr0/1aTh MpaBwIa TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM 000PYAOBAaHUEM TTOCIIE
MIPEIBAPUTEIILHOTO OOCYXICHHSI C ITearorom;

COTIOCTABJIATH C TIOMOIIBIO Mearora MPWHIIAITEI ICHCTBUS HW3YYCHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPON Ha WX ONMHCAHWS (B TOM YHCIIC: CHCTEMa OTOIUICHHS JIOMOB, THTPOMETD,
napoBasi ~ TypOuHA,  aMIEpMeTp,  BOJBTMETP,  CYETYUK  DJCKTPUUECKON  HDHEpruH,
ANEKTPOOCBETUTEIIHHBIC PpUOOPHI, HarpeBaTesIbHbIC AIEKTPONPUOOPHI (mpuMepsI),
AIIEKTPUYECKHE TMPEAOXPAHUTENN; JIEKTPOMArHUT, JJIEKTPOABUraTeNlb IOCTOSHHOTO TOKA),
UCIOJIb3YSl METOJMYECKHE MaTepuanbl O CBOMCTBaX (M3MUECKUX SIBJICHUH U HEoOXOoauMble
¢uznyeckne 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJ€ MPEABAPUTEIBHOIO OOCYXKAEHUS C IeJaroroM MpoCThle TEXHUYECKHE
yCTpOIICTBAa M M3MEpUTEIbHbIE MPUOOPHI MO CXeMaM M CXEMAaTHYHBIM PUCYHKaM (3KUIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO CrOPaHMsl, SIEKTPOCKOTI,
peocTar); COCTaBIATH CXEMbl DJIEKTPUUECKUX IENeil ¢ IMOCieNoBaTeNbHbIM M HapauieIbHbIM
COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCIOBHbIE 0003HAUEHHUS AIEMEHTOB JIEKTPUUECKUX LIETICH;
MPUBOJUTH MPUMEPHI/HAXOAUTh HHMOPMALIMI0O O MpHUMepax MPAKTUYECKOTO HCIOIb30BaHUS
(bu3nyecKuX 3HaHUN B MOBCEIHEBHOM KU3HU Ui oOecnieueHrs 0e30MacHOCTH MpU OOpaIlEHUH ¢
npubopaMu M TEXHUYECKUMHU YCTPONCTBAMHU, COXPAaHEHHUS 3J0POBbS U COONIOJICHUS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOIIEeH Cpere;

OCYILIECTBIISITh C TMOMOIIBIO Tenarora MOMCK HHQpopManuu (U3HUECKOTO COAEpIKaHUS B CETU
WuTepHeT, HAa OCHOBE MMEIOIIMUXCS 3HAHUN M MyTEM CPaBHEHHUS JOTMOJHUTEIbHBIX MCTOYHHUKOB
BBIAEIATH UHPOPMAIUIO, KOTOPas SIBJISIETCS MPOTUBOPEUMBOM MITH MOKET OBITH HEJOCTOBEPHOI;
WCII0JIb30BATh MIPH BHIIOJHEHUH YUeOHBIX 33JaHU OTOOPAHHYIO TIe1aroroM Hay4HO -MIOMYIISAPHYIO
TUTepaTypy (QHU3NYECKOTO COJEp)KAHUS, CIpPABOUYHBIE MaTepuanbl, pecypchl ceTu WHTepHeT;
BIIaJIeTh MpUEMaMH KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOPMAIMH W3 OIJHOU
3HAKOBOW CHUCTEMBI B APYT'YIO C OMOPOH Ha AITOPUTM M YTOUHSIIOIINE BOMIPOCHI MEarora;
CO37aBaTh MOJ PYKOBOJCTBOM IeIarora ¢ 00CyKJIeHHEM IutaHa paboThl MUCHMEHHBIE U KPATKHE
yCTHBIE cooOmieHus, 0000mas WHPOPMAIMI0 H3 HECKOJIBKUX MCTOYHHUKOB (DHU3HUECKOTO
COJepKaHHsA, B TOM 4HCIe MMyOJMYHO TPEACTABIATH Pe3yabTaThl MPOEKTHOM WU
HCCIIEIOBATENIbCKON ACATEIHHOCTH; TIPU ATOM TPAMOTHO HCIIOIH30BaTh U3YyYCHHBIN MOHATUHHBINA
anmapat Kypca GU3UKH, COTIPOBOKIATH BHICTYIUICHHE MTPE3CHTAINEH;

MpH  BBIOJHEHWH Yy4eOHBIX TPOEKTOB U HCCIEAOBAaHHA (PU3UYECKHX TIPOIECCOB  TOJ
PYKOBOJICTBOM I€Jarora pacupeensiTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUH C MMOCTABICHHBIMH
3aladyaMH, CIEAWTHh 3a BBIMOJHEHHWEM IUIaHa JCWCTBUM W KOPPEKTUPOBATH €ro, aJeKBaTHO



OLICHUBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIbI, BBICTPAWBATh KOMMYHUKATHBHOE
B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTh pa3pemaTh KOH(PIUKTHI.

8kitacc
Koun- B Tom uncne
Paszpen Tema BO KOHTPOJIBHBIX 1ab0paToOpHbBIX
4acoB pabot pabot

1 TenaoBbIe SBICHHUS 23 2 3

2 DNeKTpUUYECKUe SIBJICHUS 29 2 9)

3 DNeKTPOMarHUTHBIE SIBIICHUS 5) 1 2

4 CBeTOBBIC SBJICHUS 10 1 1

5 [ToBTOpEeHmMe 1 1 0

Hroro 68 7 11
KanennapHo-rtemaTndeckoe njianuposanue. @usuka 8 kiaacc
Ne Koa-| Cpoku npoBeaeHust
igo Temer ypokon ‘{:C(:)B Mo mJjany | mo pakry

Paznen 1 «TensioBule siBJeHHs», 23 yaca

1 |TemmoBoe aBmwxkenue. Temneparypa. BHyTpeHHss sHEPTHS. 1

2 |Croco0Obl M3MEHEHUsI BHYTPEHHEH SHEPTHH. 1

3 |Bunsl rermonepenayuu. TermmonpoBo HOCTh 1

4 |Konekuus. M3nmyuenue 1

5 |Koau4ecTBo TEIIOTHI. 1

6 |YimenpHas TEIUIOEMKOCTH 1

7 |PacyeT KonM4ecTBa TETUIOTHI 1

8 |/labopamopnaa paboma Nel «Onpedenenue konuuecmea| 1
menaomsl NPU CMEUUBAHUU 800bl PA3HOI MEMNEPaAmypbl»

9 |/labopamopnas paboma Ne2 «Onpedenenue yoenvnoii menioemrko-| 1
cmu meepoozo menay

10 |DHeprus TomiMBa. 1

11 |3akoH coxpaHeHUs U MPEBpAIllEHUs] SHEPTUU B MEXaHUUYECKUX U Tem-| 1
JIOBBIX MpoOIIeccax

12 |Koumponwvnas paooma Nel «Tennoevie aenenusn 1

13 |ArperartHblie cocTosiHUA BenecTBa. [[naBnenue u oTBepaeBaHue 1

14 |V genpHas TenaoTa IIaBICHUS 1

15 |Pemenwue 3a1a4 Ha pacyeT KOJUYECTBA TEILIOTHI 1

16 |Mcnapenue. HacoleHHbli 1 HeHachleHHbIN nap. Konnencanus. 1

17 |Kunenue. Y nenbHas TEIIOTa MapooOpa3oBaHus U KOHCHCAIINH 1

18 |Pemenwue 3a1a4 Ha pacyeT KOJUYECTBA TEILIOTHI 1

19 |Bnaxnocts Bo3nyxa. Jlabopamopunaa paooma Ne3 «Onpeodenenue| 1
OMHOCUMENbHOUL 61IANCHOCHU 6030YXA)

20 |PabGoTa raza u mapa mnpu pacuMpeHud. JlBurarenp BHyTpeHHero| 1
CTOpaHHs.

21 |ITaposas TypOuna. KII/] TerutoBoro apuratens 1




22

00600u1eHrEe TeMBI «TerUIOBbIE ABJICHUSD)

23

Konmponwvnasa paboma Ne2«Azpezamnvie cocmoanusn eeuiecmea

Paznen 2 «QnekTpuyeckue BjIeHHsD», 29 4acoB

24

DnekTpu3alusi Tel TMpU CONPUKOCHOBEHUH. B3ammoneicTBue
3apsIKEHHBIX

25

DIEKTPOCKOIL. DIEKTPUUYECKOE TI0JIe

26

JlenuMoCTb 3JEKTPUUYECKOTro 3apsiia. JnekTpoH. CTpoeHue aToMa

27

OObscHEHUE SIEKTPUUECKUX SIBICHUH.

28

HpOBOI{HI/IKI/I, MOJIYIPOBOAHUKH W HCIIPOBOAHHKHU JJICKTPHUICCTBA

29

OnexTpuyeckuil TOK. ICTOUHUKH JIEKTPUYECKOTO TOKA

30

DNEeKTPUYECKUM TOK B MeTalaxX. JIeMCTBUS DIEKTPUUECKOTO TOKa.

31

Cuna toka. I3MepeHue cuibl Toka

32

Jlabopamopnan paboma Ned «Coopka rnekmpuueckoil yenu u
u3Mepenue Cuibl moKa 8 eé paznuiHbIX yUacmKax)

N

33

DNeKTpUYECKOe HaIPsKEHUE.




34

HSMepeHI/Ie HAaIps>KCHU . 3aBUCHMOCTD CHJIBI TOKA OT HAIPs>KCHU A

[

35

Jlabopamopnasa paboma Ne5 «HU3zmepenue Hanpsaxcenus Ha
PA3TUYHBIX YUACHMKAX INEKMPUUECKOIl Yenu)

[

36

DNEKTPUUECKOE COITPOTUBIEHUE TPOBOJHUKOB.

37

3axoH Oma i yyacTKa LHenu

38

Pacuer COIIPOTHUBJICHUA ITPOBOAHUKA.

39

Pacuer COIIPOTUBJICHUA ITPOBOJHKWKA, CUJIbI TOKA W HAITPSIXKCHUA

40

Peocrartel. Jlabopamopnas paboma Neb6 «H3zmepenue cunvt moxka u
€20 pezyiuposanue peocmamom»

Rk

41

Jlabopamopnasa paboma Ne7 «H3zmepenue conpomuenenus
NPOBOOHUKA NPU NOMOUIU AMREPMEMPA U 60JIbMMEMPA)

|

42

IlocnegoBaTenbHOE COCTUHEHIE IMPOBOTHUKOB

43

[TapamiensHOE COeIMHEHNE TPOBOHUKOB

44

Pemenue 3agau

45

Konumponsnas paboma Ne3 «Inekmpuueckuit mox. Hanpsascenue.
Conpomuenenue. Coeounenue npo60OHUKOG)

PR R -

46

PaboTa ¥ MOITHOCTH IEKTPUUECKOTO TOKA.

|

47

Jlabopamopnasa paooma Ne8 «HU3zmepenue mowgnocmu u padoomut
MoOKa 6 21eKmpu4ecKoll i1amne)

|

48

HarpeBanne NmpoBOJHHMKOB 3JIEKTPUYECKHM TOKOM. 3akoH J[xoyis-
Jlenna

49

Konpnencarop

50

DnexTpuyeckue Npubopsl U yCTPONWCTBA

51

Koumponvnaa  paboma  Ned  «Paboma u  mouinocmop
1eKmpuyecko2o moka. 3akon /rcoyna—Jsdenuya. Konoencamop»

52

O6o0maromuii ypok 1o teMe «JIEKTPUIECKHUE SIBJICHUS

Pa3nen 3 «DeKTpOoMarHuTHbIE SIBJIEHHS», 5 4aCOB

53

MaruutHOE moiJie.

54

DOnekTpoMarHuThl. Jlabopamopnas paooma Ne9 «Coopka 3nekmpo-
MAZHUMA U UCHBIMAHUE €20 0eliCHEUs)

55

TTocTosguuble MarHuThl. MarHutTHoe noJjie 3eMiiu

56

Jlabopamopnaa padboma NelO «H3yuenue 21eKmpuuecKozo
osuzameJisi ROCMOAHHO20 MOKA (Ha mooenu)y

57

Konumponvnasa paooma Ne5 «dnekmpomazHummnovie a61eHUA»

Paznen 4 «CBeroBble siBJIeHus1», 10 yacoB

58

Hctounuxkwm cBera. P ACIIPOCTPAaHCHUEC CBCTA

59

Buaumoe nBmxeHne CBETU

60

OTpa)I(eHI/Ie CBCTa.

61

IInockoe 3epkano

62

HpeHOMHeHI/Ie CBCTa

63

JInH3EL

64

N3o00pakenusi, 1aBaeMble JTUH30M

65

Jlabopamopnas paboma Nell «H3yuenue ceoiicme uzooparcenus 6
JAUH3AX)

RlRlRRRr kR~

66

HOCTpOGHI/IC H306pa)KeHHﬁ, IMNOJIYYCHHBIX C TIOMOIIBIO JINH3

-

67

I'na3 u 3peane Konmponvnuas pavoma Neb6 «Ceemoswvie sa61eHu)

-

68

Konmponvnas paboma Ne7 «Hmoz06as KonmponvHas padomay
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