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AHHOTAINS

PabGouass mporpamma st 8 Kiacca mpeaycMmarpuBaeT oOyudeHue (usuke B
o6béme 70 gacoB B roj, 2 yaca B Heer0. Paboyas mporpamMma peaauszyercs Ha
ocHoBe YMK:

ABTtopckoit nporpammoit o ¢usuke Ilypsimesoit H.C.,Baxesckoit H.E. M.,
Hpoda, 2016r. u yueOHuka

H.C.ITypsimesa, H.E.BaxeBckas. YueOnuk dusuka 8., - Mocksa, [[poda,2015;
- COopHHMK Ka4yeCTBEHHBIX 3amad 1o ¢usuke: mis1  7-9 ki1 oOmieodp.
VYupexnenuit /A.E.Mapon, E.A.Mapon.-M.: [Ipocsenienue;

- MynpTuMelnitHOE  TpUIOKEHHE K  y4yeOHuky ¢u3uku (8  KI.)
H.C.IIypsimesa., H.E.BaxeeBckas



IHosicHuTe IbHAS 3aNIMCKA

B ocHoBe Kkypca JNeXKUT WHAYKTUBHBIA MOAXOA: OT YacTHOTO, HAOII0AaeMOro B
MOBCEHEBHOMN >KM3HU WJIHM MPU MOCTAHOBKE OMBITOB, K OOIIEMY — TEOPETHUYECKOMY
o0OCHOBaHUSIM  HaOmoJeHud W sKcrepuMeHToB. Kypc  gusukum  HOCUT
DKCIIEPUMEHTAJIBbHBIM ~ XapakTep;  OOJbIIOE  BHUMaHWE B HEM  YJACIECHO
JIEMOHCTPALIMOHHOMY 3KCIIEPUMEHTY M MPaKTUYeCKUM padoTaM yuamuxcs. B kypce
peanu3oBaHa ujes ypoBHeBoM muddepenmmanuu. K TeopernueckoMy Marepuaty
BTOPOTO YPOBHS, IOMUMO 0053aTE€ILHOTO, T.€. MaTepHaia IEPBOTO YPOBHS, OTHECECHBI
HEKOTOPBIE BOIPOCH UCTOpHH (U3HWKH, TEMbI, U3YUECHUE KOTOPHIX TPeOyeT XOopoIlen
MaTEeMaTUYECKON TMOATOTOBKA M PA3BUTOTO aOCTPAKTHOTO MBIITUICHHS, TIPUKIIATHBIC
TEMBL.

YMK naé€r BO3MOXKHOCTb OpPraHM30BaTh KaK CaMOCTOSITEINbHYIO, TaK U TPYIIIOBYIO
paboTy ydwamuxcsi, B pe3yJbTaTe€ Yero Yy y4YallluxXcsl HaKalJIMBaeTCs ONBIT
COTPYIHUYECTBA B MPOIECCE YUECOHOU EATEeTbHOCTH.

Pabouast mporpamma coctaBieHa Ha ocHoBe OOII OOO MBOY COIIl Ne3 MO
«bapsiickuii paiion». B coorBerctBuM ¢ yueOHbIM M1aHoM MBOY COII Ne 3 MO
«bapsimickuii paiton» Ha 2020-2021 y4yeOHbIN TOJ HAa H3y4YeHHE PU3MUKHU B 8 Kilacce
orBoauTcs 70 yacoB (2 yaca B HeJeIO MpH 35 HEENIsIX B y4eOHOM TOTY).

Ilnanupyembie pe3yJibTAThI OCBOCHHS Y4e0OHOI0 NMpeaMeTa

N3yyenue ¢u3uku B 8 Ki1acce JOJDKHO OOECIEUHTh:

- (popMupOBaHUE EIOCTHON HAay4YHOW KapTUHBI MUDA;

- IOHUMaHUE BO3PACTAIOIIECH POJIM ECTECTBEHHBIX HAYK M Hay4YHBIX HCCIIEIOBAHUN B
COBPEMEHHOM MHpE, MOCTOSHHOTO npolecca 53BOJIIOIMM  HAYYHOI'O 3HAHUA,
3HAYMMOCTHU MEXIYHAPOIHOTO HAYYHOT'O COTPYAHUYECTBA;

- OBJIQJICHUE HAYYHBIM IOJXOJIOM K PEIICHUIO Pa3IMYHBIX 33]1ay;

- OBJIaJICHUE YMEHHSIMHU (HOPMYyIHUPOBATH THUIOTE3bI, KOHCTPYUPOBATH , MTPOBOIUTH
HKCIIEPUMEHTBHI, OLICHUBATh MTOJIyY€HHbIE PE3yJIbTaThl;

- OBJIa/ICHUE YMEHHUEM COMOCTABJIATh JKCIIEPUMEHTANIbHBIE U TEOPETUUECKHIE 3HAHMUSI C
OOBEKTUBHBIMH PEATHSIMU KU3HU;

- BOCIIUTaHHE OTBETCTBEHHOI'O M OEPEKHOTO OTHOILIECHUS K OKPY)KAIOIIeH cpene;

- OBJIaJICHUE SKOCHUCTEMHOM IO3HABaTEJIbHON MOJEIBIO U €€ MPUMEHEHHE B LIEJSIX
MPOTHO3a HKOJIOTHYECKUX PHUCKOB JIJIS 30POBbA JIIOJIEH, 0€30MaCHOCTH KU3HH,
KauecTBa OKPY’KaIOIIEeH cpebl;

- 0CO3HAaHHE 3HAYUMOCTH KOHUEMIUU YCTOWYMBOTO Pa3BUTHS;

- (opmupoBanre yMeHH 0e30MacHOro u  2(P(DEKTUBHOTO HCIOJIH30BAHUS
JabopaTopHOTO  O00OPYy/IOBaHMS, MPOBEICHHUS TOYHBIX HM3MEPEHHN W aJeKBaTHOM
OLICHKM TIOJYYEHHBIX pe3yJbTaTOB, TMPEACTABICHUS HAY4YHO OOOCHOBAHHBIX
apryMEHTOB CBOMX JIEWCTBUM, OCHOBAHHBIX Ha MEXIIPEAMETHOM aHaIn3e y4eOHBIX
3ajad.

CranpapT ycTaHaB/IMBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOCHHUS OO0YyYaroIMMHCS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30oBaHUS:
JUYHOCTHBIM, BKJIOYAIOIIMM  TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS K
CaMOpa3BUTHI0O M JIMYHOCTHOMY CaMOONPEIENICHNI0, CPOPMUPOBAHHOCTD ux



MOTHBAIMA K OOYYCHHWIO W IICJICHANPABICHHOW  TO3HABATEIHLHON JIESTEIHHOCTH,
CUCTEMbl 3HAYUMBIX  COLMAIBHBIX W MEXKJIUYHOCTHBIX OTHOIICHWH, IIEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, OTPa)KalOIIMX JUYHOCTHBIE M TPAXKIAHCKHWE IIO3UIIMU B
JeATEIIbHOCTH, COIMAJIbHbIEe KOMIIETEHIIMH, IMPABOCO3HAHUE, CIIOCOOHOCTh CTaBUTh
1[EJIM U CTPOUTH KU3HCHHBIC TUIAHBI

MeTanpeaMeTHbIM, BKIIOYAIOIIUM OCBOSHHBIC OOYYAIOIIMMHUCS MEXKIPEIMETHBIC
MOHATHUSI U yHUBEpCaJIbHbIC y4deOHbIC ACHCTBHS (peryJaTHBHBIC, MO3HABATCIIbHBIC,
KOMMYHHUKATHBHbBIE), CHOCOOHOCTh UX HCIOIb30BaHUS B Y4eOHOM, MO3HABATEILHOU U
COI[MAJILHOM TpPaKTUKE, CaMOCTOSTEIbHOCTh IUIAHUPOBAHUSI W  OCYIIECTBICHUS
y4eOHOM AESATETbHOCTH U OpraHu3allid y4eOHOro COTPYJHUYECTBA C MEJaroraMu u
CBEPCTHHKAMHU, IOCTPOCHUE NHIMBUAYAILHOU 00pa30BaTEeIbHON TPACKTOPHH;
NpeIMEeTHbIM, BKJIIOYAIOIIMM OCBOCHHbIC  OOYYalOIIUMHUCS B XOJE€ H3Y4YEHUS
y49eOHOTO TIpeAMeTa YMEHUS CTIieupUISCKre TSl TaHHON TIPeIMETHON 00JIacTH, BUIBI
JEATEIIBHOCTH IO TOJYyYEHHI0O HOBOTO 3HAHHUSA B paMKax ydyeOHOro IMpeaMeTra, ero
npeoOpa3oBaHUI0 M MPUMEHEHUIO B YYEOHBIX, Y4E€OHO- MPOEKTHBIX U COIUAILHO-
MPOEKTHBIX CUTYyalusiX, (GOPMHUPOBAHWE  HAYYHOTO THUMA MBIIUICHUS, HAYYHBIX
MPEACTABICHUM O KIIOYEBBIX TEOPHUAX, TUIMAX W BHJIaX OTHOIICHUMW, BIIaJICHUE
HAyYHOW TEPMHUHOJIOTHUEH, KIIFOUEBBIMUA TOHSITUSMU, METOJIaMH U MIPUEMAMHU.
Jluunocmmuvie pe3ynbmampl OCBOCHUST OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMbl
OCHOBHOT'0 00111eT0 00pa30BaHus JOHKHBI OTPaXKaTh

1) dopmupoBaHue OTBETCTBEHHOTO  OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH OOy4YarolmMXcs K CaMOpPa3BUTHIO U CaMOOOpa30BaHUI0O Ha OCHOBE
MOTHUBAIUU K O0OYYECHUIO U MO3HAHUIO, (GOPMUPOBAHUS YBAXKUTEIBHOTO OTHOILICHUS K
pyay

2) dhopMupoBaHHE IIETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU

3) dbopmHpoBaHHE OCO3HAHHOTO, YBAXKHTEIHHOTO U JIOOPOKENIATETLHOTO OTHOIICHUS
K JIpyTOMY  YE€JIOBEKY, €ro MHEHHWI0, MHPOBO33PEHHUIO, TPAXKIAHCKON MO3UIINY;
TOTOBHOCTH U CIIOCOOHOCTH BECTH JIHUAJIOT C JIPYTMMU JIIOJABMH U JOCTUTaTh B HEM
B3aMMOTIOHUMAHWS;

4) dopmupoBanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B  OOIIEHUU U
COTPYJHUYECTBE CO CBEPCTHHUKAMH, JIETbMHU CTapuIero M MIAAIIETO0  BO3pacTa,
B3POCIILIMU B TIpoliecce 0Opa3oBaTeIbHOM, Y4eOHO- UCCIIe0BATEILCKOM, TBOPUECCKOM
U JPYTUX BUJOB ACATEILHOCTH;

5) dopMupoBaHre 1IEHHOCTH 30POBOTO M 0€30MacCHOr0 00pa3a KU3HHU; YCBOCHUE
NpaBWJI  HUHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€30MacHOro  TMOBEJCHUS B
YPE3BBIUYANHBIX CUTYAIUAX, YTPOXKAIOIIUX KU3HU U 3JJOPOBBIO JIIOJICH.
Memanpeomemmusie  pe3yibmamsl  OCBOCHHMS  OCHOBHOM  00pa3oBaTesbHOMU
MpOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHMUS:

1) yMeHHe CcaMOCTOSITEIBHO  OMNpPENeNsiTh I CBOEro OOydYeHHs, CTaBUTh U
dbopMyarpoBaTh JJ1si ceOs1 HOBBIC 3a7a4yM B yu€0e U MO3HABATEIHbHOU JIEATETLHOCTH,
Pa3BuBaTh MOTHBBI 1 HHTEPECHI CBOEH MO3HABATEIBHON JI€SATEIIbHOCTH;

2) yMEHHME CaMOCTOSITEJIbHO IUJIAHUPOBATh IMYTHU JOCTHUXKEHHUS II€JIeil, B TOM YHCIE
abTEpHATUBHBIC, OCO3HAHHO BhIOMpaTh HambOosee 3PPEeKTUBHBIE CIIOCOOBI PEIIeHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4;



3) yMEHHe COOTHOCHUTb CBOM JIEWCTBUS C IUIAHUPYEMBIMU pe3yibTaTamu,
OCYILECTBJISITh KOHTPOJIb CBOEH AEATEIBHOCTH B MPOLIECCE TOCTUKEHHUS PE3yIIbTaTa,
ONPENENATh CHOCOOBI ICUCTBUI B paMKax MPEMJIOKEHHBIX YCIOBUM U TpeOOBaHMUIA,
KOPPEKTHUPOBATH CBOU AECHCTBUS B COOTBETCTBUU C U3MEHSIONICICS CUTYallUEH;

4) yMeHHe OlLIEHUBaTh NMPABUJIBLHOCTh BBINOJHEHUSI y4eOHOM 3amauu, cOOCTBEHHbBIE
BO3MOKHOCTH €€ pEIICHHUS;

5) BIageHUE OCHOBAMH  CaMOKOHTPOJS, CAMOOLEHKH, TNPUHATHUS pEUICHUH u
OCYLIECTBJIEHUSI OCO3HAHHOI'O BHIOOpA B yUeOHOM M MO3HABATEIbHON JEATEIbHOCTH;
6) yMeHue onpenensaTh MNOHATHS, CO3/1aBaThb 00OOIEHNUs, YCTaHABIMBATh AHAJIOTHUH,
KJIACCU(PUIIMPOBATh, CAMOCTOSITEIIBHO BBHIOMpPAaTh OCHOBAHUS U KPUTEPUU IS
KJIacCU(pUKALMK, YCTAaHABIMBATh TMPUYMHHO-CIEJCTBEHHBIC  CBSA3H, CTPOUTH
JIOTUYECKOE PpACCYKICHHE, yMO3aKIIOUeHUE (MHAYKTHBHOE, JEAYKTHBHOE U IO
aHAJIOrUM) U JI€JaTh BBIBOJIBI;

7) yMeHue co3/iaBaTh, MPUMEHATH U IPEOOPA30BBIBATh 3HAKK W CUMBOJIBI, MOJEIHU U
CXEMBI JUIsl pelIeHUs yueOHbIX U ITO3HABATENbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHHE;

9) yMeHue OpraHu30BbIBaTh Y4YEOHOE COTPYJHUYECTBO M COBMECTHYIO JIEATEIbHOCTh
C YUMTEJIEM U CBEPCTHUKAMU; pabOTaTh UHAUBUYAJIbHO U B TPYyIIIIE:

HaxXoAWTh OOlllee pelIeHUuEe M pas3peniarb KOH(IMKTHI HAa OCHOBE COIJIACOBAHUS
NO3UIMI U yuéTa MHTEPECOB; (POPMYIHPOBATH, APIYMEHTUPOBATH U OTCTAUBaTh CBOE
MHEHUE;

10) ymeHue 0CO3HAHHO HCIMOJB30BaTh PEUEBBIE CPENICTBA B COOTBETCTBUU C 3aJaydei
KOMMYHUKAIIMM JJI1 BBIPAKEHHUS  CBOMX YYBCTB, MBICIEH M NOTPEOHOCTEN;
IUIAHUPOBAHUS U PETYJISLIMMA CBOEH JEATENbHOCTH; BIAJEHUE YCTHOM U MHUCbMEHHOU
pPEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

11) ¢opmupoBanue u pa3BUTHE  KOMIIETEHTHOCTM B O0O0JIACTH MCIOJIb30BaHUS
nH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoyorui (nanee MKT—kommereHun);

12) bopmupoBaHre U Pa3BUTHE IKOJIOTHUECKOTO MBIIUICHUS, YMEHHE MIPUMEHSTh €ro
B MO3HABaTEIbHOM, KOMMYHUKATHUBHOM, COLMATILHOMN MPaKTUKE U MPOeCcCHOHATBHON
OpUEHTALNN.

Ilpeomemmnsle pe3yromamsl OCBOCHUS OCHOBHOM  00Opa3oBaTEIbHOM MPOTPAMMBbI
OCHOBHOTO o00Imero oOpa3zoBaHus ¢ yd€roM oOmmx TpedoBanuii CraHmapra u
cnetuuKy u3yyaeMoro npeamera - Gusuka:

1) popMupoBanue npeacTaBIeHU 0 3aKOHOMEPHOM CBSI3U M MTO3HABAEMOCTHU SIBJICHUH
npUpoAbl, 00 00bEKTUBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpasyrolel poiu Gu3nKu
JUISL pa3BUTUS JPYTMX €CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJOTMH; HAy4YHOIO
MHUpPOBO33pEHHUSI KaK pe3yJbTara M3y4YEHHs] OCHOB CTPOCHHMS MaTepuu U
(byHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

2) ¢dopmupoBaHHe MEpPBOHAYAIBHBIX  MPEACTaBICHUN O (U3MYECKON CYIIHOCTH
SBJIICHUA NPHUPOJBI (MEXaHUYECKHX, TEIUIOBBIX, JIEKTPOMAarHUTHBIX ), BUJIaX MaTEPHUH
(BEImIECTBO U MOJIE); YCBOCHHE OCHOBHBIX MAECH MEXAHMKH, AaTOMHO -MOJIEKYJISIPHOTO
YUEHHSI O CTPOCHHUH BEILECTBA, JIEMEHTOB 3JEKTPOJAUHAMUKY; OBJIaJICHHUE
HNOHSTUWHBIM aniapaToM M CUMBOJMYECKUM S3BIKOM (DPU3UKH;

3) npuoOpeTeHue OmbiTa NPUMEHEHHUS] HAYYHBIX METOJOB MO3HAHMS, HaOII0ICHUS
¢uznyecKkux  SBJICHUN, TPOBEACHUS OMNBITOB, MPOCTHIX AKCIEPUMEHTAIbHBIX



WCCIIEIOBAaHUM, TPSIMBIX U KOCBEHHBIX U3MEPEHUM C UCIIOIb30BAaHUEM AHAJIIOTOBBIX U
IU(POBBIX M3MEPUTENbHBIX MPUOOPOB ; MOHMMAHHUE HEU30EKHOCTH MOTPEUIHOCTEN
JOOBIX U3MEPEHUN;
4) nmoHuMmaHue (PU3MYECKUX OCHOB W TMPHUHIIUIIOB ACHCTBHS (pabOThl) MaIlUH M
MEXaHU3MOB, CPEJCTB MEPEIBUKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIILIIEHHBIX
TEXHOJIOTUYECKUX MPOLECCOB, BIUSHHUS HMX HA OKPYXKAIOLIYI0 CpENy; OCO3HAHUE
BO3MOYKHBIX MPUYHH TEXHOTEHHBIX M KOJOTUYECKUX KaTacTpod;
5) oco3HaHWEe HEOOXOAMMOCTU MMPUMEHEHUS JTOCTHXKEHUN (HU3UKUA U TEXHOJOTHHA IS
pallMOHAIIEHOTO MPUPOAOTIOIHE30BAHNS;
6) oOBJIaZEHHE OCHOBaMH O€30MAaCHOTO  WCIOJb30BAaHMUS  ©CTECTBEHHBIX U
MCKYCCTBEHHBIX JIEKTPUUYCCKUX U MArHUTHBIX TIOJIEH BO M30€KaHUE X BPETHOTO
BO3JICHCTBUSI HA OKPY>KAIOIIYIO CPEAY U OPTaHU3M UYEJIOBEKa,;
7) pa3BUTHE YMEHHUS IUJIAHUPOBATh B TMOBCEJHEBHOW >KU3HM CBOU JICUCTBUS C
MIPUMEHEHUEM TTOTYYEHHBIX 3HAHUN 3aKOHOB MEXaHUKH, JIEKTPOJMHAMUKH,
TEPMOJIMHAMUKH U TETUIOBBIX SIBJICHHUM C LIETBI0 COEPEKEHUS 370POBBSI;
8) dbopmupoBaHue TpPENCTABICHUNA O HEPAIMOHAIBHOM HCIOJIb30BAHUU TPHUPOIHBIX
pECYypCOB W DSHEpPruM, 3arpsA3HEHUH OKPYXAIIIEH Cpeabl Kak CIEICTBUE
HECOBEPILIECHCTBA MAIlIMH U MEXaHU3MOB.
TenoBble sABJICHUS
BhINyCKHUK HAyYHTCS:
® paclo3HaBaTh TEIUIOBBIC SBJICHUS U OOBACHATH Ha 0a3e HMMEIOIIUXCS
3HAHUM OCHOBHBIC CBOMCTBA WJIM YCJIOBUSA MPOTEKAHUS ATHUX SBJICHUI:
mupdy3us, u3mMeHeHrne oObeMa Tell MpU HarpeBaHuu (OXJIAXKICHUM),
OoJiblllasi CKUMAEeMOCTh Ta30B, Maylas CHKHUMAEMOCTh KUIKOCTEH U
TBEPIBIX TE€J; TEIUIOBOE pPAaBHOBECHE, WCIIAPEHHUE, KOHJECHCAIus,
IJIaBJICHUE, KPUCTAJUIN3ALIMS, KUIIEHUE, BIAXKHOCTh BO3/yXa, Pa3JINYHbIE
CIocoOBI Teruionepenaun (TerIonpPOBOIHOCTh, KOHBEKIUS, M3IIYYCHHE),
arperaTHble COCTOSIHUS BEIIECTBA, MOTJIOMIEHUE SHEPTUH MPU UCTIAPEHUU
KUJKOCTH W BBIICICHUE €€ NpU KOHACHCAlMd Tapa, 3aBUCHUMOCTh
TEMIIEPATYPbI KATIEHUS OT IaBJICHUS;
® OIUCHIBaTh M3YUYCHHBIC CBOMCTBA TEJ M TEIIOBHIC SBJICHUS, WUCIOIL3YS
dbu3uYeCKre BEIMYMHBL: KOJMYECTBO TEIIOThI, BHYTPEHHSISI JHEpPTUs,
TeMmneparypa, yJeldbHas TEIIOEMKOCTh BEIIECTBa, yAeJbHas TerioTa
MJIABJICHUS], YJelbHAs TEIJIoTa MNapooOpa3oBaHMs, YJeiabHas TEIIoTa
CropaHusi TOIUIMBA, KOY(PPUIMEHT TM0JE3HOTO JEeUCTBUS TEIJIOBOTO
JIBUTATEJSI; TIPU OMUCAHUU TMPABHIIBHO TPAKTOBATh (DM3HUECKUN CMBICI
UCIIOJIb3yeMbIX BEJIIMYMH, WX OO0O3HAYCHHUS U EAUHUIIBI W3MEpPEHUs,
HaxoJUTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYI0 BEITUUYHHY C
JIPYTUMU BETMYMHAMH, BBIYUCIISTH 3HaUeHUE (DU3HUYECKON BEIMYUHBI,
® aHAIU3UPOBATh CBOWCTBA TEJ, TEIUIOBbIE SIBICHUS M MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHHUS aTOMHO-MOJICKYJISIPHOTO YYE€HHUSI O
CTPOCHHUH BEIIECTBA M 3aKOH COXPaHEHUsI DHEPTUH;
® pa3IMYaTh OCHOBHBICE TMPHU3HAKKH HW3YYEHHBIX (DU3UYECKUX MoJeen
CTPOEHMUS Ta30B, KUJKOCTEH U TBEPABIX TEN;




NPUBOANUTH TPUMEPHI MPAKTHYECKOTO HCHOJIB30BaHUA (HU3HUECKUX
3HAHHI O TETJIOBBIX SBJICHUSX;

pemarh 3a/aud, UCIOJIb3Ysl 3aKOH COXPAHEHWS JHEPTUM B TEIUIOBBIX
nporieccax W (QOpMyIibl, CBSI3BIBAIOIINAE  (PU3MUECKUE  BEITMYMHBI
(KOTTMYECTBO TEIUIOTHI, TEMIIEPATypa, yASIbHAS TEIUIOEMKOCTh BEIIECTBA,
ylenpHas TEIUIoTa IUIaBICHMS, yJelbHas TEIUIoTa MapooOpa3oBaHMUs,
yaenpHas TEIJIOTa CropaHusl TOMIMBA, KOA((UIMEHT TMOIe3HOro
JEUCTBHS TEIUIOBOTO JBUraTels): Ha OCHOBE aHAJIM3a YCIIOBHS 3a/1a4d
3aIlMCBIBATh KPATKOE YCIOBUE, BBIICIATH (PU3NICCKHE BEITMUNHBI, 3aKOHBI
1 (GOpPMYIIbI, HEOOXOMUMBIC IS €€ PEUICHUS, HMPOBOAUTH PACUEThl U
OLICHUBAThH PEATLHOCTD TIOJTYYEHHOTO 3HAYCHUST (PH3HMUCCKON BETHMYMHEI.

BBINYCKHUK ITOJIYYUT BO3MOKHOCTh HAYYUThCS:

MCTIONB30BaTh 3HAHUS O TETUIOBBIX SIBIICHUSX B TIOBCETHEBHOM JKU3HU IS
oOecrieueHus 0e30MacHOCTH TMpu  oOpalieHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, AJII COXPAHEHUS 3I0POBbS M COOIOICHUS
HOPM 3KOJIOTHYECKOTO TOBEJCHUS B OKpYXKaIOLIEH cpene; MPUBOAUTH
MPUMEPHI SKOJIOTHUECKHUX TOCTEACTBUNM pabOThI ABUTATEICH BHYTPEHHETO
CTOpaHHUs, TETUIOBBIX M TUAPOIIEKTPOCTAHIINH;

paznuyaTh TPAHUIBI MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, MOHUMATh
BCceoOmMii xapaktep (PyHIaMEHTaNbHBIX (U3UYECKUX 3aKOHOB (3aKOH
COXPAaHEHHUs SHEPIUM B TEIUIOBBIX IMPOLIECCAaX) M OrPAaHUYEHHOCTh
UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

HAaXOJUTh aJCKBATHYIO MPEAIOKEHHOW 3amade (PU3UYECKYI0 MOJETb,
paspemaTth IpodieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHMNA O TEIIOBBIX
SBIICHUSAX C KCIOJI30BAHMEM MAaTEMaTHYEeCKOTO ammapara, Tak U MpH
MOMOIIIA METO/IOB OIICHKH.

3J1€KTpl’l'-IeCKI/Ie H MAarHUTHBIC AABJICHUA

BBINYCKHUK HAVUUTCH:

pacrio3HaBaTh JJICKTPOMATrHUTHBIC SIBJICHUS M OOBSCHATH HAa OCHOBE
MMEIOIIUXCSl 3HAHUN OCHOBHBIE CBOWMCTBA WJIM YCJIOBUSI TPOTEKAHUS dTUX
ABJIEHUMN: DJIEKTPU3ALHUs TEJl, B3aUMOJCHUCTBUE 3aPANIOB, JJIEKTPUUECKUN
TOK HW ero JeWcTBus  (TEIUIOBOE, XHWMHYECKOE, MAarHUTHOE),
B3aMMO/JICHCTBUE MArHUTOB, JJEKTPOMArHUTHAs WHIYKLHS, JEUCTBUE
MarHUTHOTO TIOJISI Ha TIPOBOJHMK C TOKOM M Ha JIBHKYIIYIOCS
3apsHDKEHHYIO YaCTHILY, JACHCTBHUE AICKTPUUYECKOTO TMOJS Ha 3apsKCHHYIO
YacTHILy.

COCTaBJISITh CXEMBbl DJICKTPUUECKUX IIEMe C MOCIeAOBaTEIbHBIM H
MapajuleibHbIM  COEAMHEHHUEM  JJIEMEHTOB, pa3jinyas  YCIOBHBIC
0003HAYCHUS PJIEMEHTOB JJICKTPUUYCCKHUX Ierneil (MCTOYHHUK TOKa, KU,
pPE3UCTOp, PEoCTaT, JIAMIIOUKa, aMIIEPMETP, BOJILTMETD).



® OMNUCHIBATh M3YYEHHBIE CBOWCTBA TEJI W JJIEKTPOMATHUTHBIE SIBIICHUS,
UCIOJIb3Ys (PU3MUYECKHE BEIMYMHBI: AJCKTPUUECKUUN 3apsij, CHiia TOKa,
ANEKTPUUECKOE HAIPSKEHUE, IIECKTPUUECKOE COMPOTUBIICHUE, YIEIbHOE
CONPOTHUBJICHUE BEIIECTBa, pabOoTa SJIECKTPUUYECKOTO TMOJs, MOUTHOCTb
TOKa, TMpU OMNHCAHUU BEPHO TPAKTOBATh (PUIUYECKUA  CMBICIH
UCTIONB3YEeMbIX BEIUYUH, MX OOO3HAYEHUS W EIAUHUIBI HM3MEPEHHS;
HaxXOJUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYI0 BETUYHHY C
JIPYTUMH BEIUYHMHAMMU.

® AHAJIU3UPOBATH CBOMCTBA TEJI, AJIEKTPOMArHUTHHIE SIBJICHUS U MPOIIECCHI,
UCTIOJIb3YsT (DU3WYECKHE 3aKOHBI: 3aKOH COXPAHEHUsl 3JIEKTPUYECKOTO
3apsiia, 3akoH OMa Juis ydacTka uend, 3akoH J[xoyns-JIeHua; npu stoMm
pasznuyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MaTeMaTH4eCcKOoe
BBIPAKEHUE.

® [IPUBOAUTH MPUMEPHl MPAKTUYECKOrO0 HCHOJIb30BaHUS (HUIUUECKUX
3HAHUU O JIEKTPOMATHUTHBIX SIBJICHUSAX

e pemarh 3aJa4M, UCIOJIb3YS (pU3nYecKre 3aKOHbI (3akoH OMa 15 yyacTka
uenu, 3akoH Jlxoyns-Jlenua,) u Gopmynbl, cBs3bIBalouEe (puznueckue
BEJIMYMHBI (CHJIAa TOKA, JJIEKTPUUECKOE HAIPSHKEHUE, DJICKTPUIECKOE
COTNPOTHUBJICHUE,  YACIbHOE  COMPOTHBJICHUE  BEIIeCTBa, pabora
ANIEKTPUYECKOTO  MOJsi,  MOIMHOCTh  TOKa, (opMylbl  pacyeTa
ANEKTPUYECKOTO  CONPOTHUBICHUS  NpPU  MOCIEIOBATEIbHOM U
napajijieIbHOM COEIMHEHUU TTPOBOJHUKOB): Ha OCHOBE aHAJIM3a yCIOBUS
3a/lauy 3aMuChIBaTh KPaTKOE YCIOBHE, BBIACIATh (DU3NUECKUE BEIUUHHBI,
3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JIJISl €€ PELICHHUsI, IPOBOJIUTH PACUEThI
U OIICHUBATh PEAJbHOCTh TOJYYEHHOIO 3HAYCHUS  (PU3UYECKOU
BEJIMYMHBI.

BBIITYCKHHK TOJYYUT BO3MOKHOCTh HAYUUThCS:

® WCIIOJIK30BaTh 3HAHMS 00 SJIEKTPOMArHUTHBIX SBJICHHUSIX B MTOBCEIHEBHOMN
KU3HU JIJIs1 0OecTieueHus: 0€30MacCHOCTH TPHU 0OpallieHuu ¢ mpubopaMu u
TEXHUYECKUMHU YCTPOUCTBAMHU, JUIsl COXPAHEHUS 37I0POBbS M COOJIOICHMUS
HOPM JKOJIOTHYECKOTO TOBEJCHUS B OKPY’KAIOIIEH cpene; MPUBOIUTH
OpUMEPHl  BIUSHUS ~ DJIEKTPOMArHUTHBIX  U3JYYCHUH HA  KUBBIC
OpraHU3MBbl;

® pasnuyaTh TPAHUIBI MPUMEHUMOCTH (DU3UYECKHUX 3aKOHOB, MOHMMATh
BceoOIui XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsiia) U OTPAHMYCHHOCTh HCIOJB30BAaHUS YaCTHBIX
3aKOHOB (3aKoH OMa /i ydacTka 1enu, 3akoH Jxoynsa-Jlenua u ap.);

® WCIOJB30BaTh MPHUEMBI TMOCTPOCHUS (PU3NYECKUX MOJENeH, TOHWCKa M
(bOpMyYIHPOBKH JOKA3aTEILCTB BBIJBUHYTHIX THIIOTE3 U TEOPETUUYECKHUX
BBIBOJIOB HA OCHOBE AMITUPHUYECKH YCTAHOBIIEHHBIX (DAKTOB;

® HaxOJIWUTh aJCKBATHYIO TMPEIOKEHHOW 3amaue (U3HUECKYI0 MOJIEb,
paspemath MpoOieMy Kak Ha OCHOBE MMEIONIMXCS 3HAaHUUA 00




QJIICKTPOMAIrHUTHBIX ABJICHUAX C HCIIOJIB30BAHHUCM MATCMATHYCCKOIO
arIiapara, TaKk M IIpu oMoy METOJ0B OLICHKH.

Conep:xanue:

MexaHn4yeckue siBJICHUSA

JaBnenue TBepabix Ten. Enununbl uzmepenust aaiaeHus. CrnocoObl HM3MEHEHUs
napieHus. JlaBneHue xuakoctedl u razoB 3akoH [lackansa. /laBieHue KXUIAKOCTH HA
nHO W creHkH cocyna. CooOmaromuecs cocyasl. Bec Bozmyxa. ATmocdepHoe
nasnenue. M3mepenne atmocdepHoro pasienus. OnbiT Toppuuernnu. bapomertp-
anepoun. ATmocdepHOE [aBlieHWE Ha pa3IUYHBIX BBICOTaX. [ wWapaBIUdecKue
MexaHMu3MbI (Tipecc, Hacoc). JlaBiieHne KUIKOCTU U Ta3a Ha OTPYKEHHOE B HUX TEJO.
Apxumenosa cuia. [InaBanue ten u cynioB BosayxoriaBaHue.

TensioBble siBICHUS

Crpoenne BeniecTtBa. ATOMBI U MOJIEKYJIBL. T€IUIOBOE JBHKEHUE aTOMOB M MOJIEKYJL.
Hubdy3uss B razax, KHAKOCTSIX M TBEpAbIX Tenax. bpoyHnosckoe oOeudcenue.
B3aumopeiictBue (MpUTSHDKEHWE W OTTAJIKMBAHUE) MOJIEKYJ. ArperatHble COCTOSIHHS
BelecTsa. Pasnnuue B CTPOCHUH TBEPIBIX TEJ, KUIKOCTEN U ra30B.

TennoBoe paBHOBecue. Temmeparypa. CBs3p Temmeparypsl CO  CKOPOCTBIO
XA0TUYECKOI0 JIBUKEHUS YacTull. BHyTpeHHss sHeprus. PaboTa u Temionepeaaya Kak
CocOObl M3MEHEHUs BHYTPEHHEH sHepruu Tena. TemnonpoBonHOCTh. KoHBekius.
Nznyuenue. [IpuMepsl Temoneperayu B NpUpoae U TEXHUKE. KOIM4ecTBO TEIIOTHI.
VY nenpHas TEIIOEMKOCTb. Y IeibHas TEIUIOTA CTOPaHUs TOIUIMBA. 3AKOH COXPaHEHUs U
NpPEBpAIllCHUs] DHEPrUM B MEXAHMYECKMX M TEIUIOBBIX mpoueccax. IlnaBnenue u
OTBEPACBAHUE KPUCTAJUIMYECKHX TEJ. YEelbHas TEIoTa IuiaBieHusa. Mcnapenue n
KoHJeHcanus. [lornonienue sHepru Npu MCApeHUu KUJIKOCTU U BBIACIICHUE €€ MpU
KoHJeHcauu napa. Kumnenue. 3aBUCMMOCTH TeMIIEpaTypbl KUIIEHUS OT JaBJICHUS.
VYnenwHas Teriota mapooOpa3oBaHUs U KOHAeHcanuu. BraxHocTs Bo3ayxa. Pabota
raza npu pacumpenuu. I[IpeoOpa3zoBaHusi SHEPrUM B TEIUIOBBIX MalIMHAX (MapoBast
TypOWHa, ABUTATE]Ib BHYTPEHHETO CrOpaHus, peakTUBHbBIN qBuraTesnb). KIIJ[ TermoBoit
MaIIUHbI. JKo102uyecKue npodbiemvl UCNONb308AHUSL MENT0BbIX MAULUH.

DJIeKTPOMATHUTHBIE SIBJICHMSI

DnekTpu3anms  (u3nyeckux Ted. B3aumMopelicTBue 3apspKeHHBIX Tenl. J[Ba poja
AIEKTPUYECKUX 3apsA/ioB. JleIMMOCTh 3IEKTPUYECKOTO 3apsjaa. IJIEeMEHTapHBIN
AIEKTPUYECKUN 3apsil. 3aKOH COXPAHEHHUs JJIEKTpUUECKOro 3apsaa. lIpoBoaHukwu,
MOJYIPOBOAHUKN U M3OJATOPHI JICKTPUUECTBA. DIIEKTPOCKON. DJIEKTPUUYECKOE IOJIE
KaKk OCOObIM BUJ MaTepuu. JIeMCTBHE JJIEKTPUUYECKOTO IMOJs Ha DIICKTPUYECKUE
3apsAbl.

DJIEKTpUUECKUI TOK. VICTOUHMKH 3JEKTPUYECKOTO TOKA. DJIEKTpUYECKask LIENb U €€
cocTaBHble 4acTh. HarpaBimeHue W JEUCTBUA DJIEKTPUYECKOTO TOKa. Hocurenn
AIEKTPUYECKUX 3apsiioB B Mertamiax. Cuina Toka. DJIEKTPUYECKOE HAIpsKEHUE.
DIIEKTPUUYECKOE COMPOTUBIICHHUE MPOBOHUKOB. EMHUIBI COMPOTUBIICHMUS.



3aBUCUMOCTb CHJIbI TOKA OT HampspKeHWs. 3akoH OMa Ui yyacTKa Lenu. Y AelIbHOe
cornporuBieHue. Peocrarel. IlocienoBaTenbHOE — COENMHEHUE  MPOBOJHUKOB.
[TapannenpHOE€ coeIMHEHHE MPOBOAHMKOB. PaboTa 53IeKTpUUEcCKOro Mmojis 110
HNEPEMEIIEHUIO  AJIEKTPUYECKUX  3apsAaoB. MOIIHOCTh  3JIEKTPUYECKOrO  TOKA.
HarpeBanue npOBOJHUKOB D3JIEKTPUYECKMM TOKOM. 3akoH JDxoymsa - JleHua.
DJeKTpUYECKUE HarpeBaTeNIbHbIE U OCBETUTENbHBIE TPUOOPHI. KopoTKoe 3aMbIkaHue.
MarautHoe nosie. MHAyKnMs MarHuTHOrO Mmojs. MarHutHoe mosie Toka. OmbIT
Opcrena. MarHuTHOE 1OJIE MOCTOSIHHBIX MAarHUTOB. MarHutHoe 1mose 3eMiu.
OnexkTpoMarHuT. MarHuTHOE I0JI€ KaTYIIKH C TOKOM.

JlabopaTopHbIE ¥ MPAaKTHYECKUE PaOOThI
IIpoBenenue npsiMbIX M3MePEeHU (PU3NYECKUX BeTMIHH
e lI3mepenue TeMneparypsl.
e [I3MepeHue CUIIBI TOKA U €T0 PEryJINpOBaHUE.
e lI3MepeHue HanpsHKEHUS.
Pacyer mo mosiy4eHHbIM pe3yJibTATAM NPSAMBIX U3MepPeHHil 3aBUCMMOIO OT
HHMX MapaMeTpa (KOCBeHHbIE U3MepPeHHs)
e OnpenencHue BBITAIKABAIOMIEH CHIIBI, JIEWCTBYIOIIEH Ha IIOIPYKEHHOE B
KUIKOCTBH TEJIO.
OnpeneneHrne OTHOCUTEIBHOMN BIAXKHOCTH.
OnpeneneHre KOJIU4eCTBa TEILIOTHI.
Onpenenenue yaeabHOW TENIOEMKOCTH.
N3mepenue paboThl U MOIIHOCTH 3JIEKTPUUYECKOTO TOKA.
W3mepenne copoTUBIICHHUS.
e llccienoBaHue 3aBUCHMOCTH BBITAJIKUBAIOUIEH CUJIBI OT 00BbEMA MOTPYKEHHOM
YacTH OT IJIOTHOCTH JKHUJIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH M MAcCChl TeJa.

HaoOuronenue siBjieHHl M IOCTAHOBKA ONBITOB (HA KAaYeCTBEHHOM YPOBHE) IO
00HApPYKEHHUIO (PAKTOPOB, BIUAIOLINX HA MPOTEKAHNE JAHHBIX SIBJICHUI

e HaGmroneHue 3aBUCHUMOCTH JIaBJICHUSI ra3a OT 00beMa U TEMIIEpaTyphl.

e HalGmoneHue 3aBUCUMOCTH TEMIIEPaTypbl OCTHIBAIOLIEH BOJbI OT BPEMEHH.

e OOHapyXeHHE 3aBUCHUMOCTU COMPOTUBJIEHUSI MIPOBOJHUKA OT €ro MapameTpoB

Y BEIIECTBA.
e lccnenoBanue 3aBUCMMOCTH Beca Teja B KHUAKOCTU OT 00bEMa MOTPYKEHHOU
YacCTH.

e liccnenoBaHne 3aBUCUMOCTH CUJIBI TOKA Y€pe3 IPOBOJIHUK OT HAIIPSIKEHHUS.
IIpoBepka 3aJaHHBIX NpPeaNOJIOKEeHUl (MpsiMble H3MepeHus (U3NYECKHX
BCJMYMH M CPAaBHEHHME 3aJaHHBIX COOTHOUIIeHWH Mekay Humu). IIpoBepka
THIOTE3

e [IpoBepka runote3sl O JIMHEHMHONW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH B

TpyOKe OT TeMIepaTyphl.
e IIpoBepka rumoressl: OpU IOCIEAOBATENBHO BKIKOYEHHBIX JIAMIOYKU U
ITPOBOJIHMKA WJIN JBYX IIPOBOJIHUKOB HANPSKEHUSI CKJIA/IbIBATh HEJb3sl (MOXKHO).



e [IpoBepka mpaBwia CIOXKEHUS TOKOB Ha JBYX I1apajuIeNIbHO BKJIIOYEHHBIX

PE3UCTOPOB.

¢ 3HAKOMCTBO C TEXHHYECKHMMH YCTPOMCTBAMY U UX KOHCTPYMPOBaHHUE
o COopka DSIEKTPUUECKON IIeMM W W3MEpPEHHE CUJIbl TOKa B €€ Pa3IHYHbIX

y4acTKax.

e (COopKa dJIEKTPOMArHuTa U UCIIBITAHUE €TO ICUCTBUS.
e KoHCTpyupOBaHME MOJENH JIOJKH C 3aJaHHOU IPy30II0IbEMHOCTh

KaHeHIlapHO-TeMaTI/I‘leCKOe IJIAHUPOBAHUE

Ha3Banue TeMbl

KonnyecTtBO 4YacoB, OTBOAUMBIX
OCBOCHHE TEMBI

Ha

ITepBoHayanbHbIC CBEICHUS 0 | 6 yacoB
CTPOCHUU BEIIECTBA

MexaHUYeCcKHe CBOMCTBA JKUAKOCTEH, | 12 yacoB
ra30B U TBEPJBIX TEJ

TeroBbIe SIBICHUS 12 gacosB
N3MeHeHne arperaTHbIX COCTOSIHHM | 6 4acoB
BEIIISCTBA

TeroBbIe CBOMCTBA Ta30B, XKUJIKOCTEH | 4 yaca

Y €J1 TBePJBIX T

DJIEKTPUUECKUE SIBIICHUS 6 yacoB
DJIEKTPUUECKUI TOK 14 yacos
DJIEKTPOMATrHUTHBIC SABJICHUS 7 yacoB
Peseps 3 gaca




