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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mnporpamma 1o ¢usuke I8 OOyYalolUXCsS C  3aJepPKKON
ncuxudeckoro paszpurtus (nanee — 311P) Ha ypoBHE 0CHOBHOTO 00111er0 00pa3zoBaHus
NOJArOTOBJIEHa Ha OCHOBE denepallbHOro0 rocyJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 00111eT0 oOpazoBanus (IIpukaz Munnpocsemnienust Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MHUHUCTEPCTBOM kOcTUIMU Poccuiickoin
®enepanuu  05.07.2021 1., per. Homep 64101) (manee — DIOC 0OO0O),
AJlaniTUpOBaHHOM OCHOBHOHM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMs 00YUaIOUINXCA C 3aJACPKKON MCUXUYECKOTO Pa3BUTHS (0A0O0PEHHOM
pemerareM ®YMO no obmemy obpazoBanuto (mpotokoa ot 18 mapra 2022 1. Neo
1/22)) (manee — ITAOOIT OOQO 3IIP), PaGoueit mporpaMmbl OCHOBHOTO OOIIETO
oOpazoBanus 1o mnpeamety «Duszuka», Konmenmuu mnpenogaBaHusi y4uyeOHOTO
npeamera «dusuka» B oOpazoBarenbHbIX opranuzanusax Poccuiickoit @enepanuu,
peanu3yroumx OCHOBHBIE 00mieoOpa3zoBaTeabHble MporpaMmmsbl, IIporpammbl
BOCIIUTaHUs, C YYETOM PacHpeeIeHHBIX M0 KJIaccaM MPOBEPSEMbIX TpeOOBaHUN K
pe3yabpTaTaM OCBOSHHUS AJaNTUPOBAHHON OCHOBHOM 00pa30BaTEIbHON IPOTPAMMBI
OCHOBHOTO 00IIero 00pa3oBaHMUsl OOYYAIOIIUXCSA C 3aACPKKON ICHUXHYECKOTO
pa3BUTHS.

OO01ast xapakTepucThKa yueOHoro npeamera « uznkay

VYuebnsiii npenmer «Duszmka»  ABIASETCS  CHUCTEMOOOPA3YIOMIMM TSt
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOJIbKY (U3MUECKHE 3aKOHBI MUPO3IAHMS
SBJISIOTCSL OCHOBOM COJIEpXaHUsi KypCOB XWMHUM, OWUOJOTHHU, Teorpaduu u
acTpoHOMUHU. PU3MKa BOOPYX,AeT OOydaOIUXCS HAYyYHBIM METOJOM IO3HAHUS,
MO3BOJISIOLIMM TOJIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPY’KAIOILIEM MHUpE.

[IpeameTr MakcUMaJbHO HamNpaBieH Ha (QOPMUpPOBAHUE HUHTEpeca K
OPUPOJHOMY U COLMAIBLHOMY MHPY, COBEPIICHCTBOBAHUE I[103HABATEIBHON
nearenbHocTH  oOydatomuxcs ¢ 3[IP 3a cder oBmajeHUsT MBICTUTEILHBIMU
onepalusMH CpaBHEHHS, 000OILEHHSI, pa3BUTUE CIIOCOOHOCTH apryMEHTHUPOBAThH
CBOE MHEHHUE, POPMUPOBAHUE BOZMOKHOCTEH COBMECTHOM AESATEIBHOCTH.

N3yuenne ¢usuku cnocoOCTByeT pa3BuTHi0 y oOydaromuxcss ¢ 3[1P
MPOCTPAHCTBEHHOTO BOOOpaXeHMs, (PYHKIIMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTHYCCKHA aHAIM3UPOBATh WH(POpPMAIHIO, TIPEICTABICHHYIO B
pasnmuuHBIX (opmMax. 3HAYUMOCTH TIPEAMETa IS Pa3BUTUSA  IKU3HCHHOU
KOMITETCHIIUM OOYYarOIINXCSl 3aKII0YaeTCs B YCBOGHWHM OCHOBBI (PU3MYECKHUX
3HAHWM, HEOOXOIUMBIX JUIsi TIOBCEJIHEBHOW JKU3HHU; HABBIKOB 3J0POBOTO M
Oe3omacHOro JiJIsi 4eJoBeKa M OKpy’Karolled ero cpeabl oOpa3a >KHU3HH,
(GhOpMHPOBAHUH SKOJOTHIECKON KYIbTYPHI.

[Iporpamma oTpaxaet coaepxanue o0ydeHus npeamety « Ou3nka» ¢ yyeTom
0co0BIX OOpa3zoBaTenbHBIX MOTpeOHOCTEH oOydarommxcs ¢ 3[IP. OBnanenwue



JaHHBIM Y4YeOHBIM MPEAMETOM IMPEACTABISET OMPEACICHHYI0 TPYIHOCTh IS
oOyuarormuxcst ¢ 3[IP. OT1o cBA3aHO C€ OCOOCHHOCTSAMH MBICIUTEIHLHOM
JESITEIbHOCTH, TMEPUOJUYECKUMHU KOJeOaHUSMU BHHMAHUSA, MaJbiM OO0BEMOM
aMATH, HEJOCTATOYHOCTHIO OOIIETO

3amaca 3HAHUM, TOHWKEHHBIM T[I03HABATEIbHBIM HWHTEPECOM W HU3BKUM
YPOBHEM PEYEBOTO PA3BUTHSI.

Jlnst mpeooneHusl TPyAHOCTEH B M3yYEHUH ydeOHOro npeamera «Du3Hnka
HeoOxoaMMa ajanrtanus o0beMa U XapakTepa ydeOHOro Marepuana K
MO3HABATENIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOYydYalolMXCs, y4eT HX
OCOOEHHOCTEW pa3BUTHS: HCIOIB30BAHUE QJITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

JlanHass nporpamMma KOHKPETH3UPYET COJAEpkKAaHUE MPEIMETHBIX TEM B
COOTBETCTBUM C TPeOOBaHUSMHU 00pa30BaTEIbHOIO CTAHJAAPTA, PEKOMEHIYEMYIO
NOCJIEI0BATEIBHOCTh U3YyUEHUsl Pa3fesioB (U3UKH C YUETOM MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€M, JIOTUKM Y4Y€OHOro MpoLecca, BO3PAaCTHBIX U
MCUXOJIOTUYECKUX ocoOeHHocTel oOyyatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
oO1ero o0pa3zoBaHusi, ONMpPeAeIIeT MUHUMAIbHBIA HA0OP ONBITOB, IEMOHCTpPALHA,
OPOBOAMMBIX YYHMTEJIEM B KJacce, JIaopaTOpHBIX paboOT, BBIIOJHAEMBIX
00yJaroIMMHUCH.

Mertoauyeckor OCHOBOM HM3ydeHUsI Kypca «DH3uKa» Ha YPOBHE OCHOBHOIO
oOmiero  0o0pa3oBaHMsl  SIBISIETCSI  CUCTEMHO-ACSTEIBHOCTHBIM  MOJXOJ,
o0ecreunBaOmUi JOCTHKEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
o0pa30BaTeNbHBIX  PE3yJNbTaTOB  IOCPEACTBOM  OpraHM3allMM  aKTUBHOM
MO03HABATEJIbHON AESITENIbHOCTH O0YYarOUIMXCs, YTO OYEHb BA)XHO MPHU OOyUYEHUU
nereit ¢ 311P, 11 KOTOpBIX XapaKTEpHO CHUKEHHUE MO3HABATEIIbHON aKTUBHOCTH.

[enu u 3agaun u3yueHus yueOHoro npeamera « Du3nkay

OOmme uenu u3ydeHust yueOHoro npeamera «®dusukay NpeAcTaBleHbl B
paboueil mporpaMmmMe OCHOBHOT'O 00IIIETO 00pa30BaHUsI.

OCHOBHOI 1ENBI0 O0OYUYEHHS JEeTe C 3aJIeP>KKOM MCUXUYECKOTO pa3BUTHS Ha
JAHHOM TPEAMETE SBJISETCS: TMOBBIIIEHUE COLUMAIbHOM ajanTaluu JeTed uepes
npUMEHeHne GU3NYECKUX 3HAaHUM Ha MPaKTHKE.

st o6yuatomuxcs ¢ 3I1P, Tak e, Kak ¥ JJI1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX OCHOBHYI  00pa3oBaTeiIbHYI0  MPOrpaMMy,
JTOMUHUPYIOILIee 3HaUeHUE MPUOOPETAIOT TaKKe LI, KaK:

OCBOEHHE 3HAHUI 0 METOJ]aX HAyUYHOr0 MO3HAHUS MIPUPOBI U (POPMHUpPOBAHHE
Ha ATOW OCHOBE MPEJICTABIICHUN 0 PU3NUECKON KapTUHE MUPA;

OBJIQZICHUE YMEHHUSMH TPOBOIUTH HAOMIOACHUS TPUPOAHBIX SIBICHUH,
ONMKCHIBATHL M 00001IaTh pe3yJIbTaThl HAOJIONECHUM, HCIONb30BATh MPOCTHIE



U3MEpUTENbHbIE MPUOOPBI ISl U3YYEeHUS (PU3UUYECKUX SIBICHUN; MPEACTABIATH
pe3ynbTaThl HAOMIOACHUN WIM HW3MEPEHHH C TMOMOIIBI0 Tadiwil, TpapuKoB U
BBISIBJISAITh HA 3TOW OCHOBE 3MIMPUYECKHUE 3aBUCUMOCTH; NPUMEHSThH MOJyYECHHbIE
3HaHMS JJ1 OOBSACHEHHS Pa3sHOOOPA3HBIX MPHUPOIAHBIX SIBICHUNW W TPOLIECCOB,
MPUHLNNOB JEUCTBUS BAXHEUIINX TEXHUYECKUX YCTPOMCTB, A PEMICHUS
buznyeckux 3aaay;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEM, CAMOCTOATENLHOCTH B IPUOOPETEHUH HOBBIX 3HAHUMN, PU PELICHUU
bu3nueckux 3a7ady M BBIIOJHEHUU OSKCIEPUMEHTAIBHBIX HUCCIEAOBAHUMA C
UCITI0JIb30BAaHUEM MH(OPMAIMOHHBIX TEXHOJIOTHH;

BOCIHUTAaHNUE YOEXKIACHHOCTH B BO3MOXKHOCTH MO3HAHUSI 3aKOHOB MPUPOIBI, B
HEOOXOMMOCTH Pa3yMHOTO UCTIOJIB30BaHUS TOCTHKEHUIN HAyKU U TEXHOJIOTHMA AJIs
JaJIbHENIIETO Pa3BUTHS YEJIOBEUECKOIr0 OOIIECTBA, YBAKEHUS K TBOPLIAM HAyKH U
TE€XHHUKH; OTHOLLIEHUS K (PU3MKE KaK K AJIEMEHTY 00I1eYeIOBEYECKON KYIbTYPBhI;

UCITOJIb30BAHUE MOTYUYEHHBIX 3HAHUN U YMEHUI ISl pelIeHUs TPAKTUYECKUX
3a/lay  TOBCEAHEBHOM JKM3HHM, oOecreyeHuss O€e30MacHOCTH CBOEH IKU3HH,
PalMOHAIBHOTO MPUPOJIONOIB30BAHNS U OXPaHbl OKPYKAIOIEH Cpeibl.

JlocTrxeHHne 3TUX Lenel 00eceYnBaeTCsl pEIICHUEM CIETYIOIINX 3aau:

3HakoMcTBO oOyuaromuxcs ¢ 3[IP ¢ meromamu uccienoBaHus OOBEKTOB U
SBJICHUM ITPUPOJIBI;

NpUOOPETEHNE 3HAHMM O MEXAHMYECKHUX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSX, (PU3NUECKUX BEIIMYMHAX, XaPAKTEPU3YIOLIUX 3TH SIBICHUS;

dopMupoBaHHEe YMEHUH HaONIOAaTh MPUPOJHBIE SBICHUS U BBINOJIHATH
OMBITHI, Ja0OpaTOpHble pabOThl M JKCHEPUMEHTANbHBIE HCCIECIOBAHUS C
UCIIOJIb30BAHUEM  HM3MEPUTENbHBIX MPUOOPOB, IMIMPOKO MPUMEHSEMBIX B
MPAKTUYECKOM KU3HU,

OBJIAJICHUE TAaKUMHU NOHATHSAMHU, KAaK IMPUPOIAHOE SBJIEHHUE, SMIIMPHUUYECKU
YCTaHOBJICHHBIN (pakT, mpoliema, MIoTe3a, TEOPETUYECKUN BBIBOJ, pPE3yibTar
DKCIIEPUMEHTAIIBHON ITPOBEPKH;

NOHMMAaHUE OTIMYMI HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW HH(OpManuwy,
LHEHHOCTH HayKd Uil YAOBJIETBOPEHHUS OBITOBBIX, MPOU3BOJACTBEHHBIX U
KyJbTYPHBIX IOTPEOHOCTEN YeIOBeKa.

OcobenHocTy 0TOOpA U aJanTalul y4eOHOTO MaTepuaa rno Gusnke

OcHoBoii  oOyueHust  oOydaromuxcss ¢ 3[[P Ha  mpenmertax
€CTECTBEHHOHAYYHOTO IIUKJIA SBJISICTCS Pa3BUTHE Y HUX OCHOBHBIX MBICTUTEIBHBIX
omepanuii (aHajaM3, CHUHTE3, CpaBHCHHE, OOOOINCHHWE) Ha OCHOBE BBINIOJHCHHS
pa3BUBAIOIIMX YIPaXHEHUH, (QOopMUpOBaHWE NPUEMOB YMCTBEHHON pabOTHI:
aHaIM3 HWCXOJIHBIX JIAHHBIX, IUTAHMPOBAaHWE Marepuajga, OCYIICCTBICHHUE



MOATAITHOTO U UTOTOBOTO CAMOKOHTPOJIS, @ TAKXKE€ OCYIIECTBIISICTCS JIMKBUAAIUS
npoOeioB B 3HAHUAX, 3aKpeIUICHHE W3YYEHHOTO MaTepuana, oTpaboTka
aJIrOPUTMOB, MOBTOPEHUE MPONAEHHOTO. bosbioe 3HaUeHUE MPUIACTCS YMEHUIO
pacckazaTh O BBIIOJIHEHHOW paboTe C NOpaBWIBHBIM  YNOTpeOJeHuEM
COOTBETCTBYIOIIEH TEPMUHOJIOTMM U COOJIOJICHUEM JIOTUYECKUX CBsi3eld B
usnaraemMmom Mmarepuaie. /(s oOyuatomuxcst 3[1P Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs MO-TIPSKHEMY SIBIISIFOTCS XapaKTEPHBIMU: HEIOCTATOYHBIN YPOBEHB
Pa3BUTHS OTIEIBHBIX MICUXUYECKUX MPOILECCOB (BOCIPUITHS, BHUMAHUS, MTaMSITH,
MBIILJICHHUS ), CHUI’KEHHBIN YPOBEHb MHTEIJICKTYaIbHOTO PA3BUTHSI, HU3KUN YPOBEHB
BBITIOJIHEHUS Y4E€OHBIX 3a/laHui, HU3Kas YCIEMHOCTh 00yueHus. [loatomy mpu
n3ydeHuu GU3HKU TPeOyeTCs IeIeHANPABICHHOS HHTEIUICKTYaTbHOE Pa3BUTHE

oOyuaromuxcs ¢ 3I1P, oTBeuaroiiee ux 0COOEHHOCTSM M BOBMOXKHOCTSIM. YYeT
ocobeHHoctet oOyuatomuxcsi ¢ 3[IP Tpebyer, 4TOOBI NMpU U3YYEHUU HOBOTO
Matepuana o00s3aTeIbHO MPOMCXOAWJIO MHOTOKPAaTHOE €ro  IMOBTOPEHHUE;
pacuIMpeHHOE PACCMOTPEHUE TEM W BOIPOCOB, PACKPBHIBAIOIIMX CBSI3b (DU3UKU C
YKU3HBIO; aKTyalln3alus MePBUYHOTO )KU3HEHHOTO OMbITa O0y4arOIIUXCA.

YcBoeHre MporpaMMHOIO Mmatepuaia 1o (u3uke BBI3BIBACT OOJIbIINE
3arpyaHeHus y oOydarommxcsa ¢ 3[IP, mostomy Teopusi uzydaercsi 6€3 BBIBOJIOB
CIOXHBIX (hopmyil. 3agauu, TpeOyIoIe TPUMEHEHHS CIOKHBIX MAaTEeMAaTHYECKUX
BbIUUCIEHUA U (opMysd, B OCOOCHHOCTHM TakuX TeM, Kak «MexaHudeckoe
JBH>KCHUEY,

«Apxumenona cuna», «MexaHnyeckas SHEPIUs», «DICKTPUUECKUE
SBJICHUSY,

«NEKTPOMAarHUTHBIE SIBICHUS», PEIIAIOTCS B KIACCE C MTOMOIIBIO YUUTEIIS.

Oco60e¢ BHMMaHHE NPHU U3YYEHUU Kypca (PU3MKU yAENSETCS MOCTAaHOBKE U
OpraHU3alliy YKCTIEPUMEHTA, a TAK)KE MTPOBEACHUIO (TPEUMYIIIECTBEHHO HA KaXK/I0M
YpPOKE) KpPaTKOBPEMEHHBIX JEMOHCTpalMii (BO3MOXXHO C HCIOJIb30BaHHUEM
AIIEKTPOHHOM JeMOHCTpainK). HekoTopbie TeMbl 00513aTEIBHO JTOKHBI BKIIOYATh
OMOpHBIE JTA0OpaTOpHBIE PaOOThl, KOTOPBIE PA3BUBAIOT YMEHHE IOJIb30BATHCS
npocTelmmMu npubopaMu, aHAIM3UPOBATH TMOJIyYEHHBIE JaHHble. B CBsi3u C
OCOOCHHOCTSIMH ~ TIOBEJICHUSI U JIeITeNbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOPMOKEHHOCTh, ~ HEOPraHW30BAaHHOCTH)  MPEAYCMOTPEH  CTPOXKAWUIIUN
KOHTPOJIb 3a COOJIFOZICHWEM IMPaBWI TEXHUKH OE30MaCHOCTU TPHU MPOBEACHUU
Ja00pATOPHBIX U MPAKTUYECKUX PAOOT.

bonwmoe Banmanue npu n3yuenuu ¢uszuku noapoctkamu ¢ 3I1P obparaercs
Ha OBJIaJICHUE UMU NMPAKTUUYECKUMHU YMEHUSIMU U HaBblkamu. [IpenycMarpuBaeTcs
yMEHBIIIEHUE 00beMa TEOPETUYECKUX CBEJICHNMN, BKIIFOUCHHUE OTACIBHBIX TEM WU
LEeIbIX pa3lieJJOB B MaTepuanbl s 0030pHOro, O3HAKOMHUTEIBHOTO WIU



(baKyIbTaTUBHOTO W3yYEHUS. IIpennmaraercs YMEHBIIICHUE o0beMa
MAaTEMATUYECKUX BBIYMCICHUN 34 CUET YBEJIMYCHUS KAaYE€CTBEHHOIO OIMCAHUS
SABJIEHU U TPOLIECCOB

JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOAUTCS HA PACCMOTPEHUE TEM H
BOIIPOCOB, PACKPBIBAIOIIMX CBSI3b (DU3UKU C IKU3HBIO, C TEMHU SBICHHUSIMHU,
HAOTFIOICHUSMHU, KOTOPBIE XOPOIIIO NU3BECTHBHI YICHUKAM W3 MX KU3HCHHOTO OTIBITA.

MakcumanbHO  MCHOJIB3YKOTCA ~ MEXIPEAMETHBIE CBSI3M €  TaKUMH
JTUCHMIUIMHAMU, Kak reorpadus, Xumus, Ouosorus, T.K. oOydaromuecs c¢ 3I1P
O0COOCHHO HYXIAI0TCS B IPEMOHECEHUH OJHOTO U TOTO ke y4eOHOro MaTepuaia B
pa3JIUYHBIX acCleKTax, B €ro BapbUpPOBaHWU, B HEOJHOKPATHOM ITOBTOPEHUHU H
3aKpEIUICHUN TIOJYYEHHBIX 3HAHWW W MPAKTHYECKHX yMeHUHU. [lo3Bonss
paccMaTpuBaTh OJMH M TOT € Yy4eOHBIM Marepuall ¢ pa3HbIX TOYEK 3PEHUS,
MEXKIIPEIMETHBIC CBS3M CIOCOOCTBYIOT €ro JIydllIeMy OCMBICICHHUIO, OoJlee
MIPOYHOMY 3aKPEIUJICHUIO TTOJYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUHU.

Buasl pestenpHocTH oOyvarommxcst ¢ 3IIP, oOycrnoBiieHHBIE OCOOBIMU
o0pa3zoBaTeIbLHBIMU TOTPEOHOCTIMU U 00ECIIEUNBAIOIIUE

OCMBICJIEHHOE OCBOEHHUE COJIepKaHUuU oOpa3oBaHus 1o npeamery «dDuszukar

Tematuyeckas ¥ TEPMHUHOJIOTMYECKass JIEKCHMKAa IO Kypcy (usuku
cootBercTByeT [IOOIT OOO.

Copeprxanue BUIOB fesTenbHOCTH oOyvaromuxcs ¢ 3I1P Ha ypokax ¢usuku
OTIpEJIEIISIETCS UX 0COOBIMH 00pa3oBaTelIbHbIMU OTpeOHOCTIMU. [ToMUMO MIUPOKO
ucroias3yembix B IIOOII OOO o0mux g Bcex OOydYarolIuxcs BHIOB
JESATETLHOCTH CIIEYEeT YCUIUTh BHUJIBI JACATEIBHOCTH, CTICU(PUIHbBIC TSl JTaHHOU
KaTeropuu JeTei, OOEeCNEeYUBAIOIINE OCMBICIEHHOE OCBOCHHME COJIepKaHUS
oOpa3oBaHus MO NPEIMETY: YCUIIEHUE PEIMETHO-IPAKTUYECKON AESTENbHOCTU C
aKTHUBU3AalMEN CEHCOPHBIX CUCTEM; OCBOEHME MaTepHalia C OMOPOM Ha allrOPUTM;
«MOIIArOBOCTh» B HW3YYEHHM MAaTepualia; WCIOJIb30BaHUE TOMOJIHUTEIBHOMN
BU3YaAJIbHOM OMOpPBI (CXEMBbI, IIAOJIOHBI, OMOPHBIE TAOJIMLIBI); PEYEBOM OTYET O
npolecce W pe3yJibTare JACSTENbHOCTH; BBINOJHEHUE CHEUUaIbHBIX 3aJaHuM,
00€eCMeYnBaIOIINX KOPPEKLUIO PETYIISILIMN y4eOHO-TI03HABATEIBHOM €SI TEIbHOCTH
¥ KOHTPOJIb COOCTBEHHOTO pe3ybTaTa.

st oOyvarormuxest ¢ 3[1P cymiecTBeHHBIM SIBISIOTCS TIPUEMBI PabOTHI C
JIEKCUYECKUM MarepuaioM no mnpeaMmery. IIpoBoautces cnernuanbHas padora 1o
BBEJICHUIO B aKTUBHBIN CIIOBAph O0YYAIOIIMXCS COOTBETCTBYIOUIEH TEPMHUHOIOTHU.
N3yuaeMble TEpMHHBI BBOMSTCS Ha TIOJMCEHCOPHOM OCHOBE, 0O0s3aTenbHa
BU3YaJIbHAS TIOIJIEPIKKA, AITOPUTMBI PAOOTHI C OIIPEIeTICHUEM, OTTIOPHBIE CXEMBI JIJIs
aKTyalu3aluy TEPMUHOJIOTHUH.



B cBsa3u ¢ ocoObiMu 00pa3oBaTeNbHBIMU MOTPEOHOCTAMH OOYYAIOLIUXCS C
3I1P, npu 1uraHUpOBaHWU PAaOOTHl YUYEHHKA HA YPOKE CIEAYeT MPUIEPKUBATHCS
CJIETyIOLIUX MOMEHTOB:

[Ipu onpoce HEOOXOUMO: JTaBaTh AITOPUTM OTBETA; Pa3peliaTh MOJIb30BaThCs
IJIAaHOM, COCTaBIICHHBIM IPHU TMOJTOTOBKE JOMAIIHEro 3aJaHusi; JaBaTh OOJIbIIE
BPEMEHU TOTOBUTHCA K OTBETY Y JOCKH; pa3pellarh AENaTh MPEABAPUTEIIbHbBIE
3aIKCH, MT0JIb30BAThCS HATJISIAHBIMUA TOCOOUSMH.

[Io BO3MOXXHOCTM 3aJlaBaTh OOYYaIOIIUMCSI HABOJAIIME W YTOUHSIOLIUE
BOIPOCHI, KOTOPBIE MIOMOTYT UM TIOCIIE0BATEIBHO U3JI0KHUTh MaTepral.

CucremMaTnueck MPOBEPSITh YCBOEHUE MaTepualia 1Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOI0 OOHAPYKEHUS MPOOEIOB B MPOLIEIIEM MaTeprale.

B mpouiecce uzydeHus HOBOro mMaTepuana BHUMAaHHE YUYEHHUKOB OOpariaercs
Ha HauboJiee CIoKHbIe pa3zelbl n3ydaemon TeMbl. Heobxonnmo yarie oOpamarbes
K HHMM C BOIpOCaMH, BBIACHAIOIIMMU IIOHUMaHHE Y4eOHOro Marepuana,
CTUMYJIMPOBATh BOIPOCHI MPHU 3aTPYAHEHHUSIX B YCBOEHUH HOBOIO MaTepHara.

Mecto yuebHoro npeamera «dPusuka» B yueOHOM IIaHE

B coorBerctBuM ¢ @DenepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO 00111er0 00pa3oBaHus yueOHbIN peaMeT « PU3nuKa» BXOIUT
B NpEeIMETHYI0 00jacTh «EcTecTBEHHBbIE HAyKH» M SABISETCSA 005S3aTeIbHBIM IS
uzyuyenus. Cogepxanue yueOHOro npeamera « Ou3nkay, NpeACTaBICHHOE B

PabGoueit  mporpamme, cootBerctByer DPI'OC OO0, OcHOBHOM
o0pa30BaTeIbHON MPOrpaMMe OCHOBHOI'O 00111ero 00pa3zoBaHus, AIaliTHPOBAHHOM
OCHOBHOH 00pa3oBaTeIbHONH IPOTpaMME OCHOBHOTO OOINEro 0Opa3oBaHMS
oOyuaromuxcs ¢ 3aJep>KKON ICUXUYECKOTO Pa3BUTHS.

[Ipn mnpoBeaeHUM JA0OPATOPHBIX W NPAKTUYECKUX padOT HUCIHOJIb3YETCs
o0opyI0oBaHUE U TPOTrPaMMHBIN KOMILIEKC IeHTpa « Touka pocTtay.



COAEPKXAHUE OBYUYEHUA
8 KVIACC

Pasznen 1. TeruioBble siBJICHHA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OINbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOpHH.
CMmaunBaHNE U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBs3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
yacTull. BHyTpeHHsiss 3Heprus. CrocoObl HW3MEHEHHS BHYTPEHHEH DJHEpPruu:
TeIUIonepeaaya u CoBeplieHre padboTel. Busl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKLMS, U3ITy4YEHHUE.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBinenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u konaeHcauus. Mcmapenue. Kunmenue. YnenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BrnaxHocTts BO31yXa.

OHeprust TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TeroBbix apurareneit KIIJ TtemmoBoro nBurarens.
TeruioBble IBUTaTENIN U 3alIUTa OKPYKAKOIIEH CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JBUXKECHUSI.

2. HaGmonenue nuddysum.

3. HaOmronenue siBineHu cMaudBaHUs U KaWJUISIPHBIX SBJICHUM.

4. HaOmroeHue TeraoBoro pacumpeHus Tell.

5. M3MeHeHue naBneHus raza Mpu U3MEHEHUM O0bEMa M HarpeBaHUU WM

OXJIaXICHUH.

6. [lpaBuiia n3MepeHUs TEMIIEPATYyPBHI.

7. Bunsl Tenonepenayu.

8. OxJaxaeHue Npy COBEPILICHUH paOdOTHI.

9. Harpeanue nipu coBepiiieHur pabOoThl BHEIIHUMH CHJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. HaGnronenue KureHus.



12. HabnroeHue mocTosHCTBa TEMIIEPATYPhI ITPH TIJIABJICHUH.

13. Moaenu TerIoBbIX JBUTATENEH.

Jlabopamopnvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEIL.

4. OmnpeneneHue NaBICHUs BO3AyXa B OaJJIOHE MIPHUIIA.

OnbITel, AEMOHCTPUPYIOIIME 3aBHCUMOCTH JABJIEHUS BO3JyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHeHUsT BHYTPEHHEW DSHEPruM Tejla B pe3ysbTare
TEeIIonepeayr U padoThl BHEITHUX CHUJI.

8. HccnenoBaHue sIBICHUS TEIIOOOMEHA TPU CMEUIMBAHUU XOJOJHOU U

ropsiuer BOJIBL.

9. OmnpeneneHrve  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJAOW  MpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpenenieHne yIeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca HCHapeHusl.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpeneseHue yIeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3jen 2. DjekTpruyecKue 1 MATHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. [Ba poaa 3ieKTpUyecKux 3apsiaoB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpuueckoro nods. IIpuHuun
CYTEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsAnoB. DJEMEHTAPHBIA JJIEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KHJIKOCTSIX U Ta3ax.

OnekTpuueckass uenb. Cuwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBjeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
JU1s1 ydacTka nenu. [locinegoBarenbHoe U MapajuieIbHOE COEIMHEHNE POBOIHUKOB.



PaGora u MOIIHOCTH 3JEKTpUYEcKOro Toka. 3akoH Jxoyms—JIenna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHUTHL. B3anmMoaeicTBUE TOCTOSSHHBIX MAarHUTOB. MarHuTHOE
noje. MarautHoe moJsie 3eMJId M €ro 3HayeHue i KU3HM Ha 3emie. OnbIT
Opcrena. MaruuTHoe moJie JIeKTpUYeckoro Toka. [I[pumMenenre 3J1eKTpoMarauToB
B TeXHUKE. J[eiiCTBHE MarHUTHOIO MOJIsl HA TPOBOIHUK C TOKOM. DJIEKTPOBUTATEIb
MOCTOSSHHOTO TOKa. Mcrnonb30BaHWE JJIEKTPOJBUTATENICd B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHNE dIEKTPOMArHuTHON MHAYKIUU. [IpaBuio JleHna.
DnexTporeneparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpu3anus Ted.
JIBa poja 3JIEKTPUUYECKUX 3apsiIOB M B3aMMOICHCTBHE 3aPSYKEHHBIX TEl.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAsI MHAYKIIUS.
3aKOH COXpAHEHUSI JICKTPUUECKUX 3aPsJI0B.
IIpOBOTHUKH U JUAJIECKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
M CcTOYHHUKH TOCTOSIHHOTO TOKA.
JIerCTBUSI 3IEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIi pasps.
. I3MepeHue cuiibl Toka aMrinepMeTPOM.
. I3MepeHue 31eKTpUieCcKOro HanpsuKeHUsT BOJTBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzanmoencTBrue MoCTOSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3/ICIICHUS MTOJOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX TOJIEH MOCTOSSHHBIX MarHUTOB.

W X N U AW E
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIEKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IOJISI HA POBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue gaBiaeHUs 3IE€KTPOMArHUTHOW UHAYKIIVH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOTO TOKa OT YCJIOBHM €ro

N N N NN
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BO3HUKHOBCHUSI.
. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

N
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Jlabopamopnsie padomul u onvimol.

1.

o u k~w

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnepiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

WccnenoBanrie ACUCTBUSL DIEKTPUUYECKOTO IO Ha TMPOBOJHHUKU U
JUDJIEKTPUKH.

COopka 1 mpoBepKa paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
N3mepeHure u peryJupoBaHie CUIIbI TOKA.

N3mepenune u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh AIEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUION[AAN MOMEPEUYHOro
CEUYEHUA U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MAPAIIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTU  JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaIpsHKEHUS Ha HEll.

Onpenenenue KII/[ HarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX 00BETUHEHUN
U pa3JieJICHUH.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJIECHCTBUS
KaTYIIKU ¢ TOKOM U MarHuTa OT CUJIbI TOKA U HaIIpaBJIEHUs TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.
KoncTpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KII/] anmekTpoaBUrarenbHONM yCTaHOBKH.

OnbITEI IO HKCCIIEIOBAHUIO SIBICHUSI AJIEKTPOMArHUTHOW WHAYKIWHU:
UCCIICIOBAaHUE W3MEHEHUM 3HAUYCHHWS W HaINpaBJICHUs WHIYKIIMOHHOTO
TOKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (UMK HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpoOBaHbl CIEAYIOUIUE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
Y4YE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKHM KaK MOLIHOTO WHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BaXKHEWIIEH COCTaBIISIOLIEH
KYJbTYPBIL;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TNpaBUJ O€30IacHOro TIOBEJEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX yCIIOBUSAX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHKUE CBOETO MTpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Y4YacTH€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUICCKOMY M3yUCHUIO MPO(eCcCHid, CBSI3aHHBIX ¢ (PU3UKON;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
obylacTh OKpy’Kaloliel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIICH CPEeIbl;

e - OCO3HaHME TI00AIBHOTO XapakTepa 3KOJIOTHYECKHX MpoOJieM U MyTed X

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIUMCSI YCJIOBHMSIM COIHAJIBbHOM M NPUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DPU3UYECKON HAIMPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
IPYTHX;

e - TIOBBIICGHME YPOBHA CBOEH KOMIIETCHTHOCTH YEpe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHHI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JEe(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIATH B3AUMOCBSI3U PUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHUS HA OKPYKAIOIIYIO CpeLNy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomierocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC JEHCTBUA,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JICUCTBUS,  PETYJSTUBHbBIC
YHUBEpCaAIbHbIC YUEOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aelcTBUA:
e BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHUI );
e YCTAaHABIWBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUUA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JTAHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUCCKUM SIBIICHUSIM;
BBISBJISATh NPHYMHHO-CJICJACTBEHHBIC CBS3M TPH W3YYCHHH (PU3NICCKUX
SIBJICHHI M ITPOIICCCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUCHHH, BBIJIBHIaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIINYNH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHoH pru3rdeckoi 3a1adu
(cpaBHCHHE HECKOJIbKMX BAapHAHTOB pEIICHHs, BBIOOp HamboJiee
HOJIXOJISIICTO ¢ YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIB30BaTh BOIIPOCHI KAK HCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOJAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OTBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHUBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOIIOJICHUS, OTIbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

MPUMEHSTh Pa3IUYHbIC METOJbl, MHCTPYMEHTHI U 3alpPOChl MIPH TOUCKE U
orOope WHGOPMAIMM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH peIlacMble 3aJa4yll  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAITASMH.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

B XO7Ie OOCYXIeHUs y4yeOHOro Marepuayia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHE
O1arokeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISAITh CBOM CYXKICHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHM;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;



myOJIMYHO TPEACTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PU3UYECKOTO OMBITA
(3KCnIEeprMeHTa, UCCIEAOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboThI ITPU PELICHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeieisaTh poyid, o0CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTta 1o
CBOEMY HAIlPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C APYTMMH YICHAMU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOINX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
rpymnmnoi);

CaMOCTOATENLHO COCTABIISITH AJITOPUTM PEIlIeHHs (U3NIECKON 3aauul UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIpeIjiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiarath rjiaH €€ N3MEHEeHHUS,;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEeIbHOCTH, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE€ B XOJ BBIIIOJHEHHUS
($u3MYECKOro MCCIEOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JPYTOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (U3NIECKUX 3a1ad UiH
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI



K xonIy 00ydeHus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSI YMEHUIN:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEILIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAIINYECKHAE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIIeparypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUTaTENb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, HIEKTPUUYECKOE MOJIEe, IPOBOIHUKHI
U IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE T0JIE;
pasziuuath SBJICHUS (TEIUIOBOE pacCUIMpPEHUE M CKaTHe, TeIUlonepeaaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHWE, KAIWUISPHBIE SIBIICHUS, WCHAPEHUE,
KOHJICHCAIlUs, TUIaBJICHUE, KpHUCTaUIM3anus (OTBEpJeBaHHUE), KHUIICHUE,
Terionepeaaya (TEnI0nmpOBOHOCTD, KOHBEKIIHUS, H3JIyYeHHUe),
AIEKTPU3ALMS TEJl, B3aUMOJICCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHCTBUE MATrHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsT UHIYKITUS)
[0 ONHUCAHMI0O HUX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBICHUM B
OKpY’)KalollleM MHpE, B TOM 4Yucie (U3NYECKUE SIBJICHUS B MPUPOJE:
MIOBEPXHOCTHOE HATSHKCHUE U KANWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJISKTPUUCCKUE
ABJIeHUsI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend NoarCOoB, POJIb MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
MOJISIPHOE CHSIHUE, TIPU ITOM TIEPEBOJUTH MPAKTUUYECKYIO 3ajady B
y4eOHYIO0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUCCKHUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIE CBOMCTBA Tel M (U3UYECKUE SIBJIICHUS, UCTIONB3YS
¢dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAS TEIUIOEMKOCTh BEIIECTBA, YJi€JIbHAsA TEIJIOTa
IJIaBJICHUsI, yJENIbHAs TEIUIoTa IMapooOpa3oBaHMs, yjAelIbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPHUIMEHT TOJE3HOTO JEWCTBUS TEIUIOBOM
MAIIIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/1YyXa, JJICKTPUUECKUM 3apsil, cuia
TOKa, DJJICKTPUYECKOE HaIpsOKEHHWE, COMPOTHBJICHHE IPOBOJHUKA,
yAEIbHOE COMPOTHBIICHUE BEIIECTBA, PA00Ta M MOIITHOCTH YJECKTPUIECKOTO
TOKa), TNPH ONHUCAHWHM TPABHUIBHO TPAKTOBATh (PU3UUCCKHI CMBICI
HCIIOJIB3YEMbBIX BEIUYMH, 0003HAYEHUS U €IUHUITBI (PU3NYECKUX BEJIUYHUH,
HaxoJUTh (HOPMYJIbI, CBSI3BIBAIOIIME JMAHHYIO (DU3UYECKYIO BEJIUYUHY C



JIPYTUMU BEIMYMHAMH, CTPOUTH TpahuKy H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEINYNH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (DU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKONM TEOpUHU
CTpOEHHUS BEIlleCTBa, MPUHILMUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU TOM JaBaTh CJIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATUUECKOE BHIPAXKECHHUE,
OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHOCJEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYeCcKuX
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (HM3MUYECKUX SIBICHHM,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3aJadyd B 2—3 JEHUCTBUS, HCHOJIb3YS 3aKOHBI H
dbopMmyJibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHS 33/1a4M 3aIUCBhIBATh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUUIsi pelleHus 3ajladyd, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HEoOXoauMble JUIsl €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHUE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIHU
(U3UYECKUX METOJIOB, HCIIOJb3Yysl ONMHCAHUE HWCCIEIOBAHUS, BBIICISIThH
MIPOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MPOBEJCHUSI UCCIIEI0BaHUs, €J1aTh BHIBO/IbI;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
(bU3nYECKUX CBOMCTB TeJl (KamWJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHWsl TPH U3IYYCHUHU OT [BETa H3Tydaromen (MOTJIONIArOIIeH )
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPaTypbl KUIAKOCTU U
Iom@aaM €€ MOBEPXHOCTH, OJJIEKTPHU3alMs TEel W  B3aUMOJECHCTBUE
ANEKTPUUYECKUX 3aps/I0B, B3aWMOJICUCTBUE TMOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allMsi MArHUTHBIX TIOJ€H TOCTOSTHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBA DJIEKTPOJBHUTATENSI TOCTOSHHOTO TOKa): (OpMyJIUPOBATH
MpOBEpsSEMbIE MPEANOJI0KEHHS, COOUPATh YCTAHOBKY W3 MPEAJI0KEHHOTO
000py10BaHUsI, OMUCKIBATH X0/ OIbITA U (DOPMYJITUPOBAThH BHIBOJIHI;
BBITIOJIHSATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTHU
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C KCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpPOB M JATYMKOB (DU3UYECKUX BEIWYWH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIFOTHOMN MOTPEIIHOCTH;



IPOBOJAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BETHMUUHBI OT
JIpyrol C HCHOJB30BAaHHMEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTHUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM MOIMEPEYHOTO
CCUCHUS U YACIBHOTO CONMPOTUBIICHUS BEIIECTBA MIPOBOJIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 TPOBOJHHMK, OT HAmNpsHKEHUS Ha  TPOBOJHHUKE,
UCCIIEIOBAaHUE TIOCJIEIOBATEIbHOTO U  MapajuIeTbHOTO  COCAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEIOBAaHHE, COOMPATh YCTAHOBKY U
BBITIOJHATh W3MEPEHUS, CJenys MPEeIoKEHHOMY IUIaHy, (UKCHPOBATH
PE3YNIBTATHI MTOJTyISHHON 3aBUCIMOCTH B BHJIe TaOIUI] U TpadUKOB, 1eTaTh
BBIBO/IBI 110 pE3yJIbTaTaM HCCIICIOBAHNS;

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHUS (PU3UUYECKUX BEIMYMH (yAeIbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COIMPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIENysl MPEAOKEHHOU MHCTPYKUUH, U
BBIUHCIISATH 3HAUCHNE BEJIMYMHBI,

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1a00paTOpHBIM
0o0opy10BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMHCTB C OOPOM HA UX ONMMCAHUA (B TOM YHCIIE: CUCTEMA
OTOTUICHHUSI TOMOB, THTPOMET, ITapoBasi TypOUHa, aMIIEPMETP, BOIBTMETP,
CUETUMK AJIEKTPUUYECKOW DSHEPTUHU, HIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeNbHbIE  DJEKTPONPUOOPHl  (IpUMEpbI),  BIEKTPUUECKUE
IpEeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
buznyeckrne 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOHMCTBA WM HW3MEPHUTEIbHBIC
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBINA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, JBUTATENb BHYTPEHHETO CropaHMus,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBl JJIEKTPUUYECKUX IETer ¢
MOCIIEI0BATEIbHBIM U MapalJIeIbHBIM COSMHEHUEM JIEMEHTOB, pa3jinyas
yCIIOBHBIE 0003HAYCHHSI DJIEMEHTOB AJIEKTPUICCKUX LIETIeH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 111 obecriedeHusi 0€30MacHOCTH TP OOpaIlEeHUH C MpUOOpamMu H
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY KaloLleH cpeie;

OCYIIECTBJISATh, TMOUCK HHPOpMaMu (U3HUUECKOTO COJIEpKaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUs



JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

MCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-TIOMYJIIPHYIO
JIUTEPATYPY HPU3UUECKOTO COJIEPKAHMS, CIIPABOYHBIE MATEPHUAIIBI, PECYPChI
cetu UHTepHer, BiIaneTh NpPUEMAMHM KOHCIIEKTUPOBAHUSA TEKCTa,
npeoOpa3oBaHus HHPOPMAITUY U3 OJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0000mass uHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO
coJiep KaHusl, B TOM YUCJIE MyOIMYHO MPEACTABIAT PE3YIbTAThl IPOCKTHOM
WJIU MCCIIEI0BATENBCKOM AESITEIbHOCTH, IIPU ’TOM IPAMOTHO HCIIOJIb30BaTh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesaTh OOA3aHHOCTH B TpPYyNNE€ B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJIUTh 3@ BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTb IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne ii/m P Kontpoabnbie  IIpakTHueckue (mpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Paznen 1. TensioBble siBJIeHUS
bubmunorexa [JOK
11 i 2
CTpocHHe 1 CBOHCTEA BelIeCTB https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 1 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 7
Paspen 2. DuiekTpu4ecKkue M MATHUTHBIC SIBJICHHSA
21 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella 5 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 II i i 1 2
OCTOAFHBIN SICKTPHHCCIHIH TOK > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 1 1
3 ATHITHbIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 1
SMEKTPOMATHHTHAS HHYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 9
PeszepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 17 3 4




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka KonTpoabusbie IIpakTnueckue
n/n Bcero H3yuyeHusi oOpa3oBaTesbHbIE
padoThI padoThbI
pecypcsl
OcCHOBHBIE TIOJIOKCHUS
MOJIEKYJISIPHO-KUHETUYECKOU
1 TEOPHUH M X OTBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJI
Mopenu TBEPIOTO, KUJIKOTO U bubnnoreka [JOK
2 ra3000pa3HOro COCTOSHUI BellecTBa 1 https://m.edsoo.ru/ff0a540e
Kpucrannuueckue u amopdpHbie bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
TennoBoe pacmupeHue u cxaTue
3 Temnepatypa. CBsi3b TEMIIEPATypbl 1 bubmmnoreka HOK
CO CKOPOCTBIO TEIJIOBOTO JBHKEHUS https://m.edsoo.ru/ff0a5a26
YacTHIL
BuyTtpennss sueprus. CriocoObl bubmorexa I[JOK
4 HAMEHOHISL BHYTDEHHEH SHEDMIH 1 https://m.edsoo.ru/ff0a5c60
B P P bubmmoreka [JOK
WABL TCILIONICpEaTH https://m.edsoo.ru/ff0a6412
KonuuecTBo TemioTel. Y aenbpHas Bu6morexa ITOK
TEIUIOEMKOCTD https://m.edso00.ru/ff0a6976
5 YpaBHeHHE TEIJIOBOTO OajlaHca. 1

Terto00MeH 1 TEIIOBOE
paBHOBECHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7088




DHeprus TOIMBa. Y aeabHast

bubnunoreka LIOK
TEIJIOTa CTOPAHUS
6 TITaBIeH e 1 OTBEDICBAMIE https://m.edsoo.ru/ff0a7b5a
— pe YV ensia bubnunorexa LIOK
HUCT na X TCII. bHas
p . YA https://m.edsoo.ru/ff0a71d2
TEIJIOTa TUTABIICHUS
[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Hcnapenue
bubnuoreka [{OK
Kunienne. Y nenbHas temiora
7 U — https://m.edsoo.ru/ff0a740c
3ap . p OCTE TeMIIeDa ' bubnnorexa [JOK
BHUCHUMOCTDb TEMII TYPbI
patyp https://m.edsoo.ru/ff0a786¢c
KHUIIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
Onektpuzanus Ten. [[Ba pona
8 BJIEKTPUYECKUX 3apsi0B bubmuoreka [IOK
B3aumopeiicTBue 3apssKeHHBIX TEII. https://m.edsoo.ru/ff0a87e4
3akoH Kynona
Hocwurenu snekTpudeckux 3apsiioB.
OnemeHnTtapHbli 3apsaj. CTpoeHue
9 ATOMa bubmmoteka IIOK
https://m.edsoo.ru/ff0a8ef6
[IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH
COXPaHEHUS ANEKTPUIECKOTO 3apsia
DNEeKTPUUYECKHUI TOK, YCIOBHSI €TO bubnmnoreka [JOK
10 cymiectBoBaHusA. ICTOUHHKH https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKa bubnuotexa [JOK
JIeNcTBUA 2IEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
DNeKTpUUECKUN TOK B MeTaJlIax,
1 JKHUIKOCTSIX U ra3ax bubnunoreka LIOK

DJIeKTpUYecKas 1eb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ff0a9838




Cuna Toka. JlaboparopHas pabora
"N3mepenue u peryiupoBaHue CUIIbI

ToKa" Bbu6nnoreka [IOK
DNEeKTPUUYECKOE HAIPSKEHUE. https://m.edsoo.ru/ff0a8bd6

12 BoasT™merp. JlabopaTtopHas paboTa bubmmoreka [JOK
"M3mepenue u peryanpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKeHus" bubnnorexa [JOK
CornpoTuBieHHE NPOBOJHUKA. https://m.edsoo.ru/ff0aa738
Y aenbHOE CONPOTUBIICHUE
BelIeCTBa
3aBUCUMOCTh CHJIBI TOKA OT

13 ;2‘;5;‘;‘;6;*:; Saxott Oma s Butmorexa LIOK

https://m.edsoo.ru/ff0aad4a

[TocnenoBarenbHOE U MapaAIIIEIbHOE
COEJIMHEHHUS TIPOBOJHUKOB
PaGota u moutHOCTH

14 3J'IGI(TpI/ILIeCKI§FO TOKa. 3aKOH bubmorexa LOK

https://m.edsoo.ru/ff0ab124

Jxoynsa-Jlenna
MaruauTHO€e noJjie. MarHuTHOE 1moJie
3eMiIi ¥ ero 3HaYeHUE JJIS JKHU3HU bu6nmorexa LIOK

15 Ha 3emie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarHuTHoe moje bubmmnoreka [JOK
AJIEKTPUYECKOI0 TOKa MarautHoe https://m.edsoo.ru/ff0ac1d?
0JI€ KaTYIIKU C TOKOM
OnbiTel Papazes. 3aKoH
3JEKTPOMArHUTHON MHIYKIUU.

16 [IpaBuno Jlenna

Dnextporerepatop. CriocoObl
IIOJIyYEHUS IIEKTPUIECKON




SHEPruu. DIIEKTPOCTAHIINN Ha
BO300HOBJISIEMBIX UCTOYHUKAX

SHEPTUU
17 PesepBHbIit ypok. Pabora ¢ 1
TEeKCTaMu
OBUIEE KOJIMYECTBO YACOB I10 17

[TPOT'PAMME




ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611{61"0 06pa30BaHHﬂ

11

HCIIOJIB30BaTh IMOHATHA

1.2

pasiinyaTth ABJICHHA 110 OIMMCAHUIO UX XapPaKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘ICCKOG SABJICHUC

1.3

14

1.5

pacrno3HaBaTh IPOSBICHUE H3YUYEHHBIX (PU3MUECKHUX SBICHUNU B
OKpY’KaloIIeM MHUpe, B TOM 4Kcie GU3nUecKue SABJICHUs B IPUPOJIE,
MIPH 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO, BBICTSTh

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUI

OINUCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIOJIb3Ysl (PU3MYECKHE BEJIMYUHBI, IMPU ONMCAHUU IPABUIBHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJB3YEMBIX  BEJIMYUH,
0003HAaUYEHUsI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYI (U3UUYECKYI0 BEIUYHUHY C
JIpYTMMH BETMYUHAMU, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEMN

(I)I/I3I/ILIGCKI/IX BCINYNH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/ISI/ILICCKI/IG SABJICHUS U ITPOLECCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbhIBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

1.7

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallui MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHE W3
1 — 2 moruyeckux maroB ¢ MOMOIIBIO 1 — 2 M3yYEHHBIX CBOMCTBA

(bl/ISI/II-ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

peuaTth pacyéTHble 3a1aud B 2 — 3 NENUCTBUS, UCIIONb3Ys 3aKOHBI U
dbopmynbl, CBsA3BIBatONIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE
aHajM3a yCJIOBHUs 3a/a4M 3allMChIBATh KPAaTKOE YCIIOBHUE, BBISBIISTH

HCOOCTAaTOK MJAaHHBIX A PEIICHUA 3aJadu, BI)I6I/IpaTI) 3aKOHBI U




(bopmynbl, HeOOXOAUMBIE JUIsl €€ pelIeHHs, TPOBOAUTH Pacu€Thl U
CpaBHUBaTb IIOJYYEHHOE 3HaueHUE (U3UYECKOM BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMU

1.8

1.9

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH MOMOIIH
(Gu3MYEeCKUX METOIOB, MCIIOJb3ysl OIMCAaHHE HCCIIEI0BaHMs,
BBIIEJISITH IPOBEPSIEMOE MIPENII0NI0KEHNE, OLIEHUBATD ITPAaBUIILHOCTh

nopsAAKa IMpoOBEACHUA UCCICA0OBAHUSA, ACTIATh BHIBOIbI

MPOBOJIUTH OTBITHl 10 HAONIONEHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nuecKkux  CBOWCTB  Tel:  (OpMyIHpOBaTH  MPOBEPSICMBIC
MPEIIOJIOKEeHUsI, COOMpaTh YCTAHOBKY W3  MPEAJIOKCHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] OIBITA U (POPMYITHPOBATH BHIBOIBI

1.10

1.11

1.12

BBIIIOJHATE HNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHaJIOI'OBBIX
npubOpoB M  JAaTYMKOB (U3HUECKUX BEIUYHMH, CpPaBHUBATH
pe3ysbTaThl M3MEpPEHU ¢ yd€ToM 3aJaHHOW  aOCONFOTHOU

INOIrpCIIHOCTHU

MPOBOJIUTH HCCIIECOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAHUEM IPSMBIX HM3MEPEHUI:
IUIAaHUPOBATh HCCIIEIOBAaHUE, COOMpPATh YCTAaHOBKY M BBIIOJHATH
U3MEpEHUs, Cileqysd MpeAJoXKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl NOJTYYCHHOM 3aBUCHMOCTH B BUI€ TaOJIUI U rPpadUKOB,

ACJIaTh BbIBOABI 1O PE3YyJIbTaTaM UCCIICAOBAHUA

MPOBOJIUTh  KOCBEHHblE  HM3MEpeHUs  (U3NYECKUX  BEIMYUH:
IUIAaHUPOBaTh ~ WM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAys IPEUIOKEHHON HWHCTPYKLUUU, U BBIYUCIIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000pyT0BaHHEM

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U HEOOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTBIC TCXHUYCCKHEC yCTpOI\/’ICTBa U UBMCPUTCIILHBIC
HpI/I60pBI o CXeMaM 1 CXEMAaTUYHBIM PUCYHKAM, COCTABJISITH CXCMbI

QJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W MHapaJlICIbHBIM




1.16

COCTMHEHUEM JJIEMEHTOB, pa3inuas YCJIOBHBIE O0O0O3HAYCHUS
3JIEMEHTOB JIEKTPUUECKHUX LIeTIeH

MPUBOJUTL TpUMEpbl (HaXoAWTh HWHEGOPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHHUS ~ (U3MYECKUX  3HAHWA B
MOBCEIHEBHON JKM3HM Juig oOecredeHus Oe30MacHOCTH IpHU
oOpameHun ¢ TpubopaMHd UM TEXHHYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 3[0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpeae

1.17

1.18

1.19

1.20

OCYIIECTBIISITh MOUCK HMH(pOpMammu (U3NYECKOTO COJEPKAaHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCS 3HAHUH U TyTEM CpaBHECHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIAT, HH(POpPMAIHIO, KOTOpas

SABJIICTCA HpOTI/IBOPC‘lI/IBOﬁ HJIA MOYKET OBIThH HCﬂOCTOBCpHOﬁ

UCIOJb30BATh IIPU BBHIMNOJIHEHUM YYEeOHBIX 3aJaHUN Hay4yHO-
MOMYJIIPHYIO JINTEPATypy (PU3MUECKOTO COJEpIKaHUs, CIIPABOYHBIC
MaTepuainbl, pecypchl cetd MHTepHeT; Binaaers INpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHON

3HAaKOBOM CHCTEMEI B APYTryro

CO3/1aBaTh COOCTBCHHBIE TUCHbMEHHBIE W  KpaTKUE YCTHBIC
cooOmieHus, 0000mas uHPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITyOJMYHO TPEICTABIATH
pe3yNbTaThl MPOSKTHOM MIIM UCCIIEIOBATEIBCKOM NeTeNbHOCTH, TIPU
9TOM TPAaMOTHO MCIOJb30BaTh W3Yy4YECHHBIM IOHATUWHBIN amnmapar

Kypca (I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (HU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Jla4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJeKBATHO  OILICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUJIACC
Kon Kon
IIpoBepsieMbIe 3JIEMEHTHI COAEPKAHUS
pa3nena JJIeMeHTa
TEIIJIOBBIE SIBJIEHU S
OCHOBHBIC TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYCCKOM
6.1 TEOPUHM CTPOCHHS BeliecTBa. Macca H  pa3Mmepsl
' MoJiekys1.  OmBITBI, MOATBEPXIAIOIINAE OCHOBHBIC
MOJIOXKECHUST MOJICKYJIIPHOKHMHETUYECKOW TCOPUHU
Mogaenu  TBEPAOro, IKHUAKOIO M ra3o00pasHoOro
6.2 cocrosiHui BeriectBa. Kpucramndeckue u amopdHbIe
Tena
OOBbsICHEHHE CBOMCTB I'a30B, )KUIKOCTCH U TBEPBIX TEJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJICKYJISPHOKHHETHYECKOU
TECOPHUH
6.4 CMauyrBaHUE U KaMUISIPHBIC SIBIICHUS
5 6.5 TernoBoe pacimpeHue U CxaTHe
66 Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO
' TEIUTOBOTO JIBMKCHHSI YaCTHUI]
BHyTpeHHsis ~ 3Heprusi. CriocoObl  W3MEHEHHUs
6.7 BHYTPCHHEH SHEPruu: TeIvionepeaada U COBEpPIICHHE
paboThI
68 Busr TEIUTONIEePE IaYu: TETUTOTIPOBOHOCTb,
' KOHBEKITHS, U3TyUCHHE
KonndectBo  TemnoTel.  YienbHas — TEIIOEMKOCTh
6.9
BEIIIeCTBA
TemmooOMeH W TEIUIOBOE paBHOBECHE. Y paBHEHHE
6.10
TETJIOBOTO OanaHca
611 [naBneHne W  OTBEpACBAHUE  KPHCTATHUECKUX
' BEIIECTB. Y eabHast TEIUIOTAa TUIaBICHHUS




[TapooOpa3zoBanne W  KoOHAeHcanus. VcmapeHwue.

Kunenue. VYnenpHas temnora mnapooOpa3oBaHUS.

o1z 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxxnocTh Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHAs TEIUIOTa CrOPaHMs
[Mpuammmer  paboTel  TeruioBbix aBurateneid  KITJ
6.15 TEIUIOBOIO JBUTATeNs. TerIoBble BUTIAaTEIN U 3allluTa
OKpY’Karollen cpebl
3aKOH COXpaHEHMs M [pPEBpallleHUusT JHEPruu B
6.16
TEIUIOBBIX ITpoIeccax
[TpakTuyeckue paboOTHI:
#HHHPar###OnbITEI IO OOHAPYKEHUIO JIEHCTBHSA CHII
MOJIEKYJIIPHOTO MPUTSKEHHUS.
H#HAH#Par#H##0nbITEL IO BBIPAILIMBAHUIO  KPUCTAJIOB
IIOBAPEHHOM COJIM WIH caxapa.
#A#H#Par#H###0nbITel 110 HAOMIOJEHUIO  TEIUIOBOTO
pacuIpeHust ra3oB, KHUJIKOCTEN U TBEPBIX TEJ.
#HH#Par###Onpenenenue naBieHus Bo3ayxa B OajuioHe
HINpULA.
6.17 H#HAHPar#H#0OnbITEl, 1IEMOHCTPUPYIOLIUE 3aBUCUMOCTh

JABJICHUS] BO3[yXa OT ero oO0béMa M HarpeBaHUS WU
OXJIAXKACHUSI.

###Par#t#1 Iposepka TUITOTE3bI JIMHEWHON
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  KHUJKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIlepaTyphl.
###Par#Ht#Habnonenne  W3MEHEHHS  BHYTpeHHeEH
SHEPTUH TeJla B pe3yJbTaTe TEIIonepesayn U padoThI
BHEIITHUX CHIIL.

###HPar#t#lccnenoBanue SIBICHUS TEIUIOOOMEHa IMPHU

CMEIIMBAHUHU XOJIOJHON U FOpH‘ICfI BOJbI.




#H#Par###0Onpenenenue KOJINYECTBA TEIIOTHI,
MOJIYYEHHOTO BOJOH IPH TEIIOOOMEHE C HarpeThiM
METATNYCCKUM LIAIUHIPOM.

###Par###O0npeneneHue  yAeIbHOM — TEMIOEMKOCTH
BEILIECTBA.

#H##Par###lccnenoBanue mpoiecca UCIIapeHus.
#H##Par###OnpeneneHue OTHOCUTEIBHON BIIAXKHOCTH
BO3/yXa.

#H#Par###Onpenenenne yAeIbHOU TEIIOTHI

IJIaBJICHUS JIbAA.

6.18

6.19

dusnueckre SBICHUS B TMPUPOJIE: TMOBEPXHOCTHOE
HaTsDKEHWE M KalNWUIpHBIE SIBIEHUS B NPHUPOJE,
KpUCTAJUIBI B IPUPOE, n3nydeHune CoHila, 3aMep3aHue
BOJIOEMOB, MOpCKUE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHEera.

TexHuyeckue yCTpONCTBA: KANWUISAPBI, MPUMEPHI
WCIIOJIb30BAHUS KPUCTAILIOB, )KUIKOCTHBIA TEPMOMETP,
JATYMK TEMIEepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCIIb BHYTPECHHETO CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzanus Ten. [[Ba posia dIeKTpUIECKUX 3apsiioB
B3anmoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBHCUMOCTB CHJIbI B3aMMOJEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsIJIOB U PACCTOSIHUSL MEXKY TEIaMH )
DJEKTPUUYECKOE mnoJie. HanpsoxénnocTs

7.3 anekTpuyeckoro mois. IlpuHnun —cyneprno3unuu
AIIEKTPUYECKUX ToJiel (Ha KaueCTBEHHOM YPOBHE)
Hocutenu snexkrpuueckux 3apsAnoB. DJIeMEHTapHBIA

7.4 anekTpudeckuit 3apsan. Ctpoenue atoma. [IpoBogHuKH
U IUDJIEKTPUKHU

7.5 3aK0H COXpaHEHUs IIEKTPUIECKOTO 3apsiaa




ONEeKTpUYEeCKUd  TOK. YCIOBUS  CYILIECTBOBAHMS

7.6

ANEKTPUYECKOr0 TOKA. MICTOUHHMKHN NOCTOSHHOTO TOKA

HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKHUH TOK B

KUIKOCTAX U razax

Onektpuueckass uenb. Cwia ToKa. DJIEKTPUUECKOE
7.8

HaIpsKEHUe

9 CornpotuBieHue MIPOBOJIHHUKA. VY nenbHoe

7.

CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa 11 yyacTKa Lenu

[locnenoBarenpHOE W MNapajUIeIbHOE COEIUHEHUE
7.11

IIPOBOJHUKOB

PaGota ¥ MOIIHOCTH 3JNEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyis — Jlenna

DJeKTpUUYecKre Ienu U MOTPeOUTEeNH IIEKTPUUYECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

[TocTostHHBIE MarHUThI. B3anmoselicTBre MOCTOSTHHBIX
7.14

MarHuTOB

MaruutHoe mnose. MarHuTHoe moje 3eMiIM U €ro
7.15

3HaUYEHHE IS )KM3HU Ha 3emiie

OneiT Opcrena. MarHuTHOE TMOJ€ 3JIEKTPUUECKOTO
7.16

ToKa. [I[puMeHeHne 371eKTPOMAarHuTOB B TEXHUKE

JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

DNEeKTpOoABUTaTEb IOCTOSSHHOTO TOKA. Mcnonp3oBanue
7.17

AJIEKTPOJIBUraTeell B TEXHUYECKUX YCTPOMCTBaX U HA

TpaHcIopTe

Onbitel  ®apages.  SIBieHHe  3IEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DIIeKTPOreHepaTop. CriocoOsr MOJTYyYEHUs
7.19 NIEKTPUYECKOM  DHEPrHMM.  DJEKTPOCTaHIMM  Ha

BO300HOBJISIEMBIX HCTOUHHUKAX SHEPTUHU
7.20 [TpakTyeckue paboOTHI:




OmnbITHI IO HAOIOACHUIO SJICKTPU3AINH TEJT HHTyKIHEeH
Y IIPYA CONIPUKOCHOBEHHUH.

HccnenoBanue IOEHUCTBUS JIEKTPUYECKOTO IOJS Ha
IIPOBOJAHMKH U TUDIIEKTPUKU.

COopka u mpoBepka pabOTBI JIIEKTPUUECCKOW IICTIH
IIOCTOSIHHOT'O TOKA.

H3MepeHue U peryJIMpoBaHHe CUIIbI TOKA.

W3mepenue u peryimpoBaHue HallPsHKEHUS.
HccnenoBanue 3aBUCHMOCTM CWIBL TOKA, HIYILIErO
4yepe3 PE3UCTOpP, OT CONPOTUBIEHHUS PE3UCTOpa U
HaIPSDKEHUS Ha PEe3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
AIIEKTPUYECKOTO CONPOTUBJICHUSA NPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAAH MTOIIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka mpaBwila CIOXKEHUS HANpsDKEHUM IIpU
IIOCJIEIOBATEIIbHOM COCAMHEHUN [JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia sl CHIIBI TOKA IPH HapAJIIEIIbHOM
coeMHeHuu pe3ucropoB. OmpeneneHue  padbOThI
NIEKTPUYECKOTO0 TOKA, HAYLIETO YEpe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIJICIISIEMON Ha pe3ucrope. HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JJAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ Harpesarens.
HccnenoBanue MarHuTHOIO B3aUMOJECHCTBHUS
MOCTOSIHHBIX MAarHUTOB. V3yueHue MarHUTHOIO MOJs
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
pasnenenun. MccnenoBanne neicTBUs 2IEKTPUUECKOTO
TOKa Ha MarHMTHYO CTpEJKY. OnpITsI,
JIEMOHCTPHPYIOIINE 3aBUCUMOCTh CHJIBI
B3aMMOJICHCTBHS KaTYIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HamnpaBlI€HUs TOKa B Karymke. l3yueHue
JIECTBUS MarHUTHOTO IOJISl HA IPOBOJAHHMK C TOKOM.

Konctpynposanue u H3y4YECHUE paboTHI




AJEKTPOJABUTATEIS. N3mepenne KITA
AIIEKTPOABUraTENbHON  ycTaHOBKU.  ONBITBI 1O
UCCIIETOBAaHUIO SBJICHUS JNEKTPOMarHUTHOU
WHIYKUWUW: HWCCIEAOBAaHUE WM3MEHEHUM 3HAYCHUS W

HaIlpaBJICHHUA UHAYKIIHUOHHOT'O TOKa

7.21

7.22

dusnueckue SBICHUS B TNPUPOAC: IICKTPUUECKHUE
SBIIGHUST B arMocdepe, DIIEKTPUYECTBO  IKUBBIX
OpraHU3MOB, MarHUTHOE MoJie 3eMiu, Apei( Mo0CoB,
POJIb MArHUTHOTO TOJIS U1 )KU3HU HA 3eMiie, IOJIIPHOE

CHUAHUC

TexHUuecKkue yCTpOMCTBA: JIEKTPOCKOI, aMIIEpMETp,
BOJIETMETP, PEOCTAT, CYETUUK HIIEKTPUUECKON S3HEPTHH,
AIIEKTPOOCBETUTENFHBIE TMPUOOPHI, HarpeBaTeIbHbIC
AIIEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
IPEJOXPAHUTENH, JIEKTPOMArHUT, 3JEKTPOJIBUTATEIIb

IMOCTOAHHOTI'O TOKA, 'CHCPATOP IMIOCTOAHHOI'O TOKA




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHsI OCHOBHOI 00pa30oBaTe/ibLHOI
NporpaMMbl OCHOBHOI0 0011ero odpaszopanusi Ha ocHose PI'OC

Ilonnmanue ponu (QU3MKM B  HAy4HOM KapTHUHE  MUDA;
c(OPMHUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U M [103HABAa€MOCTH SIBJICHUN IIPUPOJBI, O PO SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOTHH, 00 53BOIIOLMHU
(Gu3NYEeCKUX 3HAHUN M UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYYHON
KapTMHE MHpa, O BKJIAJEC POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOr Ui

3HaHUs O BUAAX MaTepuu (BELIECTBO U IOJIE), O JBWKCHUH Kak
crocobe CyIIeCTBOBAaHHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHMs BEIECTBA, O (U3NYECKOH CYLIHOCTH SIBJICHUM
NpUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3inyaTh SBJICHHS II0 OIUCAaHHUIO UX
XapaKTEepHBIX CBOICTB W HAa OCHOBE OMBITOB, JAEMOHCTPUPYIOIINUX
JaHHOE (U3UYECKOE SIBIIEHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
M3YYEHHBIX (M3NYECKUX SIBJICHUI B OKpY’KaIOLEM MHUPE, BB

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSTUWHOTO armapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JUJIS pelIeHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tes, (PU3WUYECKUE SIBICHUS U

MIPpOLECChI, UCITIOJIB3Y (I)YHI[aMeHTaJIBHBIe 1 OMIINPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel M (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYHHBI

Brnagenne ocHOBaMHM METO/JOB HAay4YHOrO TIO3HaHHUSI C Y4ETOM
co0utroIeHHst ITpaBui1 0€30MacHOro TpyAa: HabIoAeHNEe PU3NUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0
OTIBITA U 3aIUCHIBATH €0 PE3yJIbTAThI, ((OPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEPEHUH (QU3NYECKUX
BEJIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIBHYI0 YCTAaHOBKY IIO MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAJIU3UPOBATH I10JyYEHHBIE
pe3ynbTaTthl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEIOBAaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAHUE IO  HMHCTPYKUUHM, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (DM3NYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, YYUTBHIBaTh IOTPEIIHOCTH, [JeJlaTh  BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEIOBAHUS

[lonnManme  XapakTepHBIX CBOHCTB  (DU3MYECKHX  MOJENeH
(MaTepuanbHas TOuka, aOCOIIOTHO TBEP/OE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, KUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJI€Jb aTOMHOI'O ]pa) U yMEHUE MPUMEHATh UX UL

00BSICHEHUS (PU3UUECKUX TIPOIIECCOB

YMenue o0bsACHATh (PU3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTyalUil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
(bu3nuecKkux SBIEHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMeHue pemiath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHU),
WCTIONB3Ysl 3aKOHBI U (OPMYIBI, CBS3BIBAIONINE (HUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KPATKOC YCJIIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BBIOUPATH 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PEIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJaHHEIE,
MPOBOJUTHh PACUYEThl U OIIEHUBATH PEANMCTHYHOCTH IMOJIYYEHHOTO
3HaueHUs (PU3NUECKON BETUNYMHbBI; YMEHHE ONIPEAEIATh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpu pCHICHUH 3aJ1a4r




YMeHHne XapakTepus3oBaThb MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTHYECKHUX MTPOILIECCOB MO UX OMUCAHUIO, UCIIONb3Ys 3HAHUS O
CBOMCTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH MpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU W TEXHUYECKHUMHU
yCTPOWCTBAaMHU, COXpPAHEHHUsS 370pOBbsI M COOJIONEHHS HOPM
HKOJIOTUYECKOTO TMOBEIEHHUS B OKpY)KaIOUIe cpeie; MOHUMaHHUe
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (PU3MKM M TEXHOJOTUH

IJIg palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BAHUS

11

OmnbIT momcka, MpeoOpa3oBaHUs W TPEACTABICHUS HHGOpMAIHN
(GU3MYECKOr0 CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOIHil; yMEHHE OLIEHUBATh I0OCTOBEPHOCTh
MOJyYeHHON HH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH Y4EOHbIX 3aJJaHUi HAy4YHO-TIOMYJSIPHYIO JIUTEpATypy
(U3NYIECKOTO CONIEPKAHMS, CIIPABOYHBIE MaTePHAaJIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMU  NpeoOpazoBaHMs
nH(popMalMd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHUKOB
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