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IosicHuTebHas 3anucka 7-9 kaace
[Tporpamma cooTBeTcTBYET nonoxeHussM degepabHOro rocyJapcTBEHHOI0 00pa30BaTEIbLHOIO

CTaHJapTa OCHOBHOTO O0IIero 00pa30BaHus, B TOM YHCIIE TPEOOBAHUAM K pe3yabTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTEIHbHON MPOTPaMMBbI, PyHIAMEHTAILHOMY SIAPY COJIEP KaHUs 00IIero
obpazoBanus, [IpumepHoii mporpamme mo Matematuke. [IporpamMmma oTpakaeT HIeH U MOJTOKEHUS
KoHnenum 1yX0BHO-HPaBCTBEHHOI'O PA3BUTHS U BOCIUTAHUS JIMYHOCTH IpakaaHuHa Poccun,
[Tporpammsbl popMupoBaHusl yHUBEpCAIbHBIX YueOHBIX neiicTBuit (Y'Y 1), cCOCTaBISIOMNX OCHOBY IS
CaMOPa3BUTHUS U HENIPEPBIBHOTO 00Pa30BaHus, BEIPAOOTKH KOMMYHUKATUBHBIX Ka4€CTB, LIEJTOCTHOCTH
OOIIEKYJIbTYPHOTO, TIMYHOCTHOTO U NTO3HABATEIILHOTO PA3BUTHUS yUaIUXCA.
Jlannas pabouast mporpaMMa y4eOHOro Kypca mo ¢hu3uKe s 7 Kjlacca COCTaBJeHa B COOTBETCTBUH C
TpeboBaHusAMU DenepanrbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAapTa OCHOBHOTO OOIIETo
obpa3oBanus, KoHuenuueil 1yXOBHO-HPABCTBEHHOTO PAa3BUTUS y4allluXcs, NPUMEPHONW IPOTrpaMMBI
no yuebHbIM npenmeram. Pusuka. 7-9 kinaccel — M.: Ilpocsenienue, 2013. — (CtanmapThl BTOPOTO
nokosiernst), OOITI OO0 OVY.
KomuuectBo wacos 68 4. B roxa B 7,8,9 knaccax (2 gaca B HEJEIIO)

OcHOBHBIE 11e)TM U3y4eHUs PU3UKU B OCHOBHOM IITKOJIE:

e OBJIQJICHUWE METOAAMHU HAYyYHOTO MMO3HAHMS 3aKOHOB MPUPOJBI U (hOpMUPOBAHHE HA STOW OCHOBE
MIPEACTABICHHH 0 (QU3NYECKOIN KapTUHE MUPAa;

L OBJIAICHUC YMCHUAMH IIPOBOAUTH H3.6JIIO,Z[€HI/I}I, IUIaHUPOBATh U BBIINOJHATE SKCIICPUMCHTEI,
oOpabaTrhiBaTh pe3ysbTaThl H3MEpPEHUM, BbIABUIATh THUIOTE3bl W CTPOUTH MOJENH,
YCTaHAaBJIMBATH I'PaHUIIbI UX IPUMCHUMOCTH;

e TIpUMEHEHHE TOJYYCHHBIX 3HAHUN A7 OOBACHEHUS NPUPOJIHBIX SBICHUH U TIPOIECCOB,
IIPUHIUIIOB JCHUCTBUSA TEXHUYECKUX YCTPOUCTB, PEIIECHU IPAKTUUECKUX 3a/1a4;

e (QopmupoBaHUE TMPEACTAaBICHUI O MO3HABAEMOCTH 3aKOHOB MPHUPOJIbI, HEOOXOIUMOCTH
PAa3yMHOI'0 HCIIOJIb30BAHUA ,Z[OCTI/DKGHI/Iﬁ HAayKW IJId ;[aaneﬁmero Pa3BUTHA YCIOBCUCCKOI'O
oOmiecTna.

JlocTKkeHHE ITUX TIeJIe 00ECTICUNBACTCS PEIICHUEM CIICTYIONTNX 3a1a4:

* 3HAKOMCTBO YYaIllUXCsl ¢ METOJOM HAy4YHOTO MO3HAHUS M METOJAMH HCCIICOBaHHS OOBEKTOB U
SIBJICHUW MPUPOIBI;

* npuOOpETeHHE YJAIIMMUCS 3HAHUH 0 MEXaHUUYECKUX, TETUIOBBIX, YJIEKTPOMATHUTHBIX U KBAHTOBBIX
SIBICHUSX, PU3NUECKUX BETUUMHAX, XaPAKTEPU3YIOIINX ITH SIBICHUS;

* (QopmMupoBaHHE y y4YaIIUXCsl YMEHUN HAOMIOIaTh MPUPOTHBIC SBICHUS M BBINOJHSITH OIBITHI,
nabopaTopHbIe pabOThl M AKCIEPUMEHTAIBHBIC HMCCIICOBAHUS C HCIIOJIB30BAHUEM H3MEPHUTEIBHBIX
npuOOPOB, IMUPOKO MPUMEHSIEMBIX B MTPAKTUIECKON KU3HU;

. OBJIQJICHHE YYAIIUMUCS TaKHUMH OOIICHAYYHBIMH TIOHSATHUSAMH, KaK TPUPOJHOE SIBJICHHE,
OMIUPHUUYECKH YCTAaHOBIEHHBIM (akT, mpobiema, TUIMOTe3a, TEOPETHUYECKHUU BBIBOJ, pPE3yIbTAT
IKCTICPUMEHTAIBHON TTPOBEPKH;

* [MOHUMaHHUE yYAIIUMHUCS OTIUYHUNA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW MH(POpPMAIUH, IICHHOCTH
HAyKU JUTsl yIOBJICTBOPEHHS OBITOBBIX, TPOU3BOACTBEHHBIX U KYJIbTYPHBIX MIOTPEOHOCTEH YEIOBEKA.

JIMYHOCTHbIE, METANIPEAMETHbIE U MMPeIMEeTHbIE Pe3YJbTaThl 0CBOEHUS YI€OHOI0

npeaMera «Pu3nka»
JINYHOCTHBIMHY pe3yabTaTamMu 00ydeHus pu3nKe B 7 —9bIM K1accax SBISIOTCS
1) BocnuTaHue poOCCUIICKOM Ipa)KJaHCKON UACHTUYHOCTU: MaTPUOTU3Ma, YBakKeHUs K OTeuecTBy,
MPOIILJIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccun; oco3HaHue CBOEH 3THHUECKOM
MIPUHAJUIEKHOCTH, 3HAHUE UCTOPHH, SI3bIKA, KYJIbTYpPbl CBOETO HApOJa, CBOETO Kpasi, OCHOB
KYJIbTYPHOI'O Haciueaus HapoJoB Poccuu u 4emoBeyecTBa; yCBOEHUE T'YMaHUCTUYECKUX,
JE€MOKPAaTUYECKUX U TPAJUIIMOHHBIX IEHHOCTEH MHOTOHALIMOHAIBHOTO POCCUICKOTO 00IIEeCTBa;
BOCIIMTAaHUC YyBCTBA OTBETCTBCHHOCTH U J0JIT'a IICPCI POHHHOﬁ;




2) bopMHpOBaHNE OTBETCTBEHHOI'O OTHOIICHHUS K YUE€HHUIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaroIuXcsi K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTUBAIIUHU K O0YUEHUIO U
MMO3HAHHIO, OCO3HAHHOMY BBIOOPY M IMOCTPOCHHIO JAIBHEHUIIICH WHIUBUIYATLHON TPACKTOPUHU
o0pa3zoBaHus Ha 6a3e OPUECHTUPOBKH B MUpeE Mpodeccuii u mpodeccnoHaIbHBIX MTPEANOYTEHUH, ¢
Y4€TOM YCTOMYUBBIX MTO3HABATEIbHBIX HHTEPECOB, a TAK)KE HAa OCHOBE (POPMUPOBAHUS
YBAXXHUTEIHLHOTO OTHOIICHUS K TPYAY, PA3BUTHSI ONBITA yYACTHUS B COIMATBHO 3HAYUMOM TPY/IE;

3) bopMupOBaHHE LIETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COMATBLHOE, KYJIBTYPHOE, SI3bIKOBOE,
IyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPa;

4) hopMHupoBaHE OCO3HAHHOTO, YBAKUTEIBHOTO U T0OPOKETATEILHOTO OTHOMIECHUS K APYTOMY
YeJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpE, S3bIKY, BEpe, IPAKIAHCKOM MO3UIIUHU, K HICTOPUH,
KYJbTYpE, PEUTHH, TPAIUIIUSM, S3bIKaM, IICHHOCTSIM Hapo10B Poccuu 1 Hapo10B MUPA; TOTOBHOCTH
Y CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMHU JIIOJBMU U JOCTUTATh B HEM B3aMOIIOHUMAHUS;

5) ocBOEHUE COIMATBHBIX HOPM, TTPABIII TTOBEICHUS, POJICH U ()OPM COMATBLHOM KU3HU B TPYIINAX U
CO0011IeCTBaX, BKJIIOYAsi B3POCIIbIE U COLIMATIbHBIE COOOIIECTBA; yUaCcTUE B IIKOJILHOM
CaMOYMpPaBIICHUH M OOIIECTBEHHOM KU3HU B TIPE/IeIax BO3PACTHBIX KOMIIETCHIIHH ¢ y4EeTOM
PErHOHANIBHBIX, ATHOKYJIBTYPHBIX, COLIMATIBHBIX M 9KOHOMHUYECKHX 0COOCHHOCTEHH;

6) pa3BUTHE MOPATLHOTO CO3HAHUS U KOMIIETCHTHOCTH B PEIICHUN MOPATbHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOPA, (hOpMUPOBaHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO IMOBEACHMUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM TOCTYIIKaM;

7) hbopMupoBaHre KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOUIEHUH U COTPYJHUYECTBE CO
CBEPCTHUKAMH, JIETHMH CTapIIEro U MIIAJIIIETO BO3PaCTa, B3POCIBIMU B IpOIlecce 00pa30BaTEIbHOM,
0OIIECTBEHHO TOJIE3HOM, yueOHO-UCCIIeI0BATENbCKON, TBOPUECKON U IPYTUX BUJIOB AEATEILHOCTH;
8) popMupoBaHUEe IIEHHOCTH 3JOPOBOTO U OE30MACHOTO 00pa3a KU3HU; YCBOCHUE TTPABHII
WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30I1aCHOTO MOBEACHUSI B UpE3BbIUAHHBIX CUTYAIUsX,
YTPOKAIOMIUX KU3HU U 37I0POBBIO JIFO/ICH, TIPABUII MIOBEICHUS HA TPAHCTIOPTE U HA IOPOTax;

9) hbopmupoBaHIe OCHOB SKOJIOTHYECKON KYJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIIUICHHUS, Pa3BUTHE OMBITA YKOJIOTUYECKH OPUECHTHUPOBAHHOM PEIICKCHBHO-
OLICHOYHOM U MPAKTUYECKOU NESTEIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHue 3HAYCHUS CEMBH B )KM3HU Y€JIOBEKa U OOIIECTBA, MIPUHATHE LICHHOCTH CEMEHHOM
KHU3HU, YBOKUTEIbHOE U 3a00TJIMBOE OTHOILIEHUE K YJIEHAM CBOEH CEMbH;

11) pa3BuTHE SCTETHUECKOTO CO3HAHMSI Y€Pe3 OCBOCHHE XyI0’KECTBEHHOTO HAacIeaust Hapo 0B Poccun
Y MUPA, TBOPUYECKOM NEATEIBHOCTH 3CTETHUECKOI0 XapaKkTepa.

MeTtanpeAMeTHBIMH pe3yJIbTATAMM 00ydeHUs PU3NKe

1) yMeHHe caMOCTOSITENIbHO ONPEAEIATh LEIH CBOEro 00y4YeHHs], CTaBUTh U (OPMYIUPOBATH IS
ceOst HOBBIE 33J]a4M B yueOe U MM03HABATEIHHON JIEITEIIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI CBOEH
MO3HABATEIbHOMN JESITETbHOCTH;

2) yMEHHE CaMOCTOSTENBHO TIAHUPOBATH ITYTH JTOCTHXKCHHUS 1IEJIeH, B TOM YHCIIe allbTEPHATUBHEIE,
OCO3HaHHO BBIOMpaTh Hambojee 3(P(GEeKTUBHBIE CIMOCOOBI PEIICHHS YYEOHBIX M TO3HABaTEIbHBIX
3azad;

3) yMeHue COOTHOCUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYLIECTBIATh KOHTPOJIb
CBOCH JESITETLHOCTH B MPOIIECCe NOCTHKEHUS Pe3yIbTara, ONpelesaTh CIIOCOOBI ICUCTBUN B paMKax
MPEIJIOKEHHBIX YCIOBUI U TpeOOBaHMI, KOPPEKTUPOBAaThH CBOM JACHCTBHSI B COOTBETCTBUU C
W3MEHSIOLIEHCS CUTYalUEH;

4) yMeHue OIleHMBAaTh NMPAaBUIBLHOCTH BBINOJHEHHS Y4eOHOH 3aqaun, COOCTBEHHBIE BO3MOXKHOCTH
€e pelIcHHUS;

5) BianeHWe OCHOBaMHU CaMOKOHTPOJISl, CAMOOIICHKH, MPUHATUS PELIEHUN M OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOU U MO3HABATEIHLHON NEATEIILHOCTH;

6) yMEHHE OmpeneNnsITh TIOHATHUS, CO3JaBaTh OO0OOIIEHWs, YCTAaHABIWBATh aAHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAHHS M KPUTEPUU M KIacCH(UKALNH,
YCTaHABIIMBATh MPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTHUYECKOE PacCyK/I€HNE, YMO3aKIIIOUeHHE
(MHIYKTUBHOE, IETYKTUBHOE U 110 AaHAJIOTHUH) U JIENIaTh BHIBOIBI;

7) yMeHue co3aBaTh, IPUMEHATh M MPEeoOpa30OBbIBaTh 3HAKK U CHMBOJIBI, MOJICIH U CXEMbI IS
pelieHrs yueOHBIX U MO3HABATEIbHBIX 33/1a4;



8) CMBICIIOBOE UYTCHIUE;

9) yMeHUEe OpraHu30BBIBATh YI€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIHHOCTh C YUUTEIEM U
CBEpPCTHUKAMH; pabOTaTh WHIWBHAYAJIHHO W B TPYIIE: HAXOAWTH OOINEE PEIICHHE W pa3pemaTh
KOH(MIUKTHI HAa OCHOBE COIJIACOBAaHHWS TMO3UIMKA M y4dera WHTEpecoB; (OpMyIHpOBaTh,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

10) ymeHME OCO3HAaHHO HCIIOJIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUM C 3ajadye
KOMMYHUKAITUW JJI1 BBIP@KEHUS CBOMX YYBCTB, MBICICH W TOTPEOHOCTEH; IJIAHUPOBAHUS U
pEeryJisiiiA CBOEW [JEATEIIbHOCTH; BJIAJECHHUE YCTHOM M NHUCBMEHHOM pPEYbK), MOHOJIOTMYECKOU
KOHTEKCTHOM Peyblo;

11) ¢opmupoBaHue W pa3BUTHE KOMIIETEHTHOCTH B OOJAcCTH HCIOJB30BaHUS HH(OPMAIOHHO-
KOMMYHUKAIMOHHBIX TexHoJoruil (nanee MKT- komnereHIMn); pa3BUTHE MOTHUBAIMHA K OBJIQJCHUIO
KYJIbTYpOH aKTUBHOTO MOJIb30BaHUs CIOBAPSAMH U IPYTUMU TOMCKOBBIMU CUCTEMAaMU;

12) ¢dopmupoBaHue W pPa3BUTHE JKOJOTHYCCKOTO MBIIUICHUS, YMEHHE TIPUMEHSIThH €ro B
MI03HABATEIbHON, KOMMYHHUKAaTHUBHOH, COLIMANBHOM MPAKTHUKE U MPO(ECCHOHANTBHON OpUeHTAuU

IIpenMeTHBIMU pe3yJIibTaTaMM U3y4eHUS Kypca «DPu3uka» B 7-9 M

1) dopmupoBaHUE TPECTABICHU O 3aKOHOMEPHOU CBSI3W M MO3HABAEMOCTH SIBICHUW TPUPOJIBI,
00 OOBEKTUBHOCTH HAYYHOTO 3HAHHUSA; O CHCTEMOOOpA3yIoUied posiu (PU3UKHU Ul Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHI; HAydHOTO MHPOBO33pPEHUSl KaK pe3yjbTaTa HU3ydeHHs
OCHOB CTPOCHHS MaTepuH U (PyHIAMEHTAIbHBIX 3aKOHOB (DPU3UKU;

2) hbopmupoBaHHE MEPBOHAYATBHBIX MPEACTABICHUN O (U3UYECKON CYITHOCTH SIBJICHUIH MPUPOJIBI
(MEXaHUYECKHX, TEIJIOBBIX, JICKTPOMArHUTHBIX U KBAaHTOBBIX), BUJaX MaTepHH (BEIIECTBO U IOJIE),
JIBUKEHUM KaK CIIOCOOE CYIIECTBOBAHMSI MAaT€PUU; YCBOEHUE OCHOBHBIX HJIEH MEXaHHUKH, aTOMHO-
MOJICKYJISIPHOTO YYEHHs O CTPOCHUU BEIECTBA, SJIEMEHTOB AJIEKTPOAMHAMUKN M KBAHTOBOU (PU3MKH;
OBJIaJICHHE MOHATHITHBIM alnapaToM U CUMBOJINYECKUM SI3bIKOM (PU3UKH;

3) mpuoOpeTeHre ONbITa MPUMEHEHHUs HAayYHBIX METOAOB IO3HAHMS, HAOMIOJCHUS (PU3NUECKUX
SIBIIGHUH, MTPOBEJICHUS OIBITOB, MPOCTHIX SKCHEPUMEHTAIbHBIX UCCIEOBAHUM, MPSAMbBIX 1 KOCBEHHBIX
M3MEPEHUH C UCMOJIb30BAaHUEM AHAJIOTOBBIX M IU(PPOBBIX M3MEPUTEIBHBIX MPUOOPOB; MOHUMAaHHE
HEU30E)KHOCTH MOTPEITHOCTEH JIF0OBIX M3MEPEHUI;

4) moHnMaHue (PU3MYECKUX OCHOB M TNPHUHLMUIIOB JeHCTBHUA (pabOThl) MAallMH M MEXaHHU3MOB,
CPEICTB TEPEABIKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIUICHHBIX TEXHOJIOTHYECKUX
MPOIIECCOB, BIMSAHUSA MX Ha OKPYKAIOUIYIO CPEIy; OCO3HAHHWE BO3MOXKHBIX NMPHYUH TEXHOTCHHBIX M
AKOJIOTUYECKHUX KaTacTpod;

5) oco3HaHHE HEOOXOAUMOCTH TPHUMEHEHHsS [OCTH)KEHUH (HU3MKM M TEXHOJNOTHH  uis
panMoHATBFHOTO IPUPOAOIOIH30BAHUS;

6) oBiazeHWe OCHOBaMH O€30MaCHOTO HCMOJb30BAaHUS E€CTECTBEHHBIX M HCKYCCTBEHHBIX
AJIEKTPUYECKUX W MATrHUTHBIX TI0JIEH, DJEKTPOMArHUTHBIX M 3BYKOBBIX BOJH, €CTECTBEHHBIX H
UCKYCCTBEHHBIX HOHU3UPYIOIIUX M3IYy4eHUH BO u30€XaHME HUX BpPEJHOrO0 BO3JIEHCTBUS Ha
OKPY’KAIOIIYIO CPEly U OPTraHU3M YEJIOBEKA;

7) pa3BUTHE yMEHUA IUIAHUPOBATh B IOBCEAHEBHOW >KU3HU CBOM JICUCTBUS C NPUMEHEHHUEM
MIOJTyYCHHBIX 3HAHUM 3aKOHOB MEXAaHUKH, dJIEKTPOJANHAMHUKH, TEPMOIMHAMHUKH U TETIOBBIX SIBJICHUH C
LIETTBI0 COePEKECHUS 3/I0POBDS;

8) gopmupoBaHUE MpPENCTaBICHUH O HEPALMOHAIHLHOM HCIIOJIIB30BAaHUH MPUPOJHBIX PECYPCOB U
SHEPTHUH, 3arPSA3HEHUHN OKPYKaIOILel Cpe/bl KaK CIIEJCTBIE HECOBEPILIEHCTBA MAILIMH U MEXaHHU3MOB;

9) ans oOyyaromuxcst ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0pOBBS: BIIQZICHHE OCHOBHBIMH
JOCTYIHBIMU METOJaMH Hay4YHOTO MO3HaHMs, UCIOJb3YyeMbIMU B (U3HMKe: HaOII0JeHUE, OMHCAHUE,
U3MEpeHue, OHKCIEPUMEHT; YMeHHe o0pabaThiBaTh pe3yiabTaThl H3MEpEeHUi, OOHapyKUBAaTh
3aBUCHUMOCTh MEXAYy (U3MUYECKHMMH BEIUYUHAMH, OOBSICHSATH IOJyYEHHBIE pEe3yNbTaThl U JAeNaTh
BEIBO/IBI;



HHaHI/Il’)VCMBIC OpCAMCTHBIC PE3YIbTAThI OCBOCHUA V‘-I€6H01"0 opeamMeTa

BbinyckHUK HAY4YHTCS:

coOmoIaTh TpaBWiia OE30MMACHOCTH W OXpaHBl Tpyda INpU padoTe ¢ y4eOHBIM M J1abopaToOpHBIM
00opyIoBaHUEM;

MOHUMATh CMBICII OCHOBHBIX (H3MYECKHX TEPMHHOB: (U3MYeckoe Teso, (U3NYecCKoe sBIICHUE,
(uznveckas BeTUUUHA, CIIUHHIIBI U3MEPEHYIS,

pacno3HaBath MpOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh P TOMOIIU (PU3UIESCKUX METOJIOB; aHAIM3UPOBAThH
OT/ICJTBHEIC 3TAlbl IPOBEACHUS UCCICAOBAHUIN U HHTEPIPETUPOBAThH PE3YJILTATHI HAOMIOACHHUN U OTBITOB;
CTaBHTh OIBITBI TIO WCCICIOBAHUIO (U3MUYECKUX SIBICHWHA WIM (U3NUECKUX CBOWCTB Te 0e3
UCTIONB30BaHMs MPSIMBIX HW3MEPEHUH; Tpu 3ToM (opMmynupoBarh mpobieMy/3amady y4eOHOTro
JKCIICPUMEHTa; COOUPATh YCTAHOBKY W3 NPEUIOKCHHOTO OOOPYJIOBAaHHS, TMPOBOAUTH OMBIT U
(hopMyIHPOBAThH BHIBOIBI.

[pumeuvanwe. Ilpu mnpoBejeHWH UCCleNOBaHUs (QU3NYECKUX SBICHUN HW3MEPHUTEIbHBIC TPUOOPHI

HCIOJIB3YIOTCA JIMIIb KaK JaTYUKHU U3MCPCHUA (bPIBI/IHCCKI/IX BCJIMYMH. 3aMCH MOKa3aHMI MpAMBIX I/I3M€peHI/Iﬁ B
9TOM CJIydac HE Tpe6yeTc;1.

MOHUMATh POITb SKCIICPUMEHTA B MOMYICHUN HAYYHOH HH(pOpMAINY;

MPOBOJIUTH TIPSMbIC W3MEPEeHUs (U3MYCCKUX BEIMYUH: BPEMs, PACCTOSHUE, Macca Tenna, 00beM, CHIIa,
TeMIIepaTypa, aTMOC(EpHOE JaBJICHUE, BIIAXHOCTh BO3JyXa, HANPSHKCHUE, CHJIA TOKA, PaTUallMOHHBIN
¢boH (Cc WCHONB30BAaHWEM JO3MMETpA); TPH OTOM BBHIOMPATh ONTUMAILHBIA CHOCOO0 HW3MEpEHHS |
KCIIOJIb30BaTh MPOCTEHIITNE METOIbI OLICHKHU MOTPEIIHOCTEN N3MEPEHHUIA.

MIPOBOJIUTH HCCIICIOBAHUE 3aBUCHMOCTEH (PU3NUECKUX BEJIUYNH C UCIOIB30BAHUEM MPSIMbIX U3MEPEHUIA:
IpH 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHpPOBATh pe3yJbTaThbl IOJYYEHHOW 3aBHCHMOCTH
(U3NYeCKUX BEIWYHH B BHJIE TAOIHII U TPadUKOB, JETIaTh BHIBOJIBI IO PE3YIbTaTaM HCCIICIOBAHHUS;
MPOBOJIUTh KOCBEHHBIC HM3MEpPEHUS (U3NUCCKUX BEIWYMH: TMPH BBIMTOJHECHUM H3MEPEHH CcOoOMUpaTth
SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEeANOKEHHON MHCTPYKIMH, BHIYUCISTH 3HAUCHUE BEIIMYUHBI
Y aHAJTU3UPOBATH TOJIYYCHHBIE PE3YIBTAThl C YI€TOM 3aJaHHOW TOYHOCTH H3MEpPEHUil;

aHAJTU3UPOBATh CHUTYallUd MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HAaBaTb B HUX MPOSBICHUE
W3YYCHHBIX (DU3UYECKUX SIBICHUA WJIM 3aKOHOMEPHOCTEH W TNPUMEHSATh MMEIOIIUECS 3HAHUS IUIS WX
OOBSICHEHHS,

MMOHUMATh MPUHLUITEI IEHCTBHUS MAIllWH, TPUOOPOB M TEXHUYECKHUX YCTPOUCTB, YCIOBHS MX O€301IacHOTO
HCIIOJIb30BaHUS B IOBCEHEBHON KHU3HU;

UCIIOJIF30BaTh MpPU BBIMOJHEHUHM YUYEOHBIX 3a/1a4 HAYYHO-TIOMYJSPHYIO JHUTEPaTypy O (U3UIECKUX
SABIIEHUSIX, CIIPABOYHBIE MaTepHalbl, pecypchl IHTepHeT.

BI)IIIyCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYYUTHCH

0CO3HABAMb YEHHOCMb HAYUHBIX UCCLe008aHULl, POAb (UIUKU 6 PACUUpeHuu npeocmasieHui oo
OKpYyJicarowiem Mupe u ee K1a0 8 YIyyeHue Kaiecmea HCUsHu;

UCNOAL306AMYb NPUEeMbl NOCMPOEHUsT (usuieckux Mooenell, NOUCKa U GOPMYIUPOSKU 00KA3AMETbCME
BLI0BUHYMBIX SUNOME3 U MEOPEMUYECKUX 86160008 HA OCHOBE IMNUPUUECKU YCMAHOBNIEHHbIX (PaKmMOo8;
CPABHUBAMb MOYHOCHb USMEPEHUS PUULECKUX 6EIUYUH NO GETUYUHE UX OTMHOCUMETbHOU NOSPEUHOCU
npU RPOGEOCHUU NPIMBIX USMEPEHUIL,

CAMOCMOSMENbHO NPOBOOUMb KOCBEHHbIE USMEPEHUs U UCCIe008aHUSl  (PUIUYECKUX GeNUUUH C
UCTIONB30BANHUEM PAZTIUYHBIX CNOCOD08 UBMEPEHUS (DUBUYECKUX GENUYUH, 8bIOUPAMb CPEOCMEA U3MEPEHUs]
C yuemom HeoOX0OUMOU MOYHOCMU U3MepeHUll, 000CHOB8bIBAMb BbIOOP Cnocoba usMepeHusl,
aA0eK8ammo20 NOCMABIEHHOU 3a0ade, HPOBOOUMb OYEHKY O0COBEPHOCMU NOTVYEHHBIX PE3YIbMAmMo8;
BOCHPUHUMAMb  UHDOPMAYUI0  PUIUYECKO20 COOEPICAHUS 6 HAYYHO-NONYIAPHOU Jumepamype u
cpeodcmeax mMaccogol uHopmayuu, KpUMuLecky oyeHueams NOAYYEHHYIO UHDOPMAYUIO, AHATUSUPYSL ee
cooepoicanie u Oanuvle 00 UCMOYHUKe UHpOpMayuu;

c030a6amv coOCmBenHbvle NUCLMEHHble U YCMHble COOOWeHUs O (QU3UYECKUX SGIEHUAX HA OCHOBe
HEeCKOIbKUX UCMOYHUKO8 UHGOpMAayul, COnposodcoams GblCMyNnieHue npe3enmayuetl, yuumoledsl
0COOEHHOCMU AYOUMOPUU C8EPCIHUKOS.

MexaHnnuyeckue siBJeHUSA
BrInyckHUK HayYuTCs:

pacrno3HaBaTh MEXaHWYECKHUE SBJICHHUA M OOBSICHATH HA OCHOBE UMEIOLINXCS 3HAHUH OCHOBHBIE CBOWCTBA
WIN YCIOBUS MPOTEKAHUS ITUX SIBICHUN: PaBHOMEPHOE W HEPABHOMEPHOE ABMXXCHHUE, PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBIKEHUE, OTHOCUTEIILHOCTh MEXaHUUYECKOTO JIBIDKEHUS, CBOOOTHOE
MajJieHue TeJl, PaBHOMEpPHOE IBMKCHHE IO OKPY)KHOCTH, WHEPIHS, B3aUMOJEIHCTBHE TeJ, PEaKTHBHOE
IBIKCHHE, Tepe/laya JaBIeHHs] TBEPABIMHA TEJaMH, KHUAKOCTAMH M Ta3aMu, aTMoc(hepHoe TaBJIeHHE,



TUTABAaHHUE TeEJl, PaBHOBECHE TBEPIBIX TeJl, MMCIOIIUX 3aKPCIUICHHYI0 OCh BpalleHUs, KoieOaTelbHOES
JIBIKEHUE, PE30HAHC, BOJTHOBOE ABMKCHHUE (3BYK);

OMKCHIBaTh H3YyYCHHBIC CBOMCTBA TEJ M MEXaHUYECKHE SBJICHUS, HUCIOJL3YS (DU3MUYCCKUE BEIUUMHBI:
My Th, TIEPEMEIIIEHNE, CKOPOCTh, YCKOPEHHE, TIEPHOT OOpaIleHus, Macca Teja, INIOTHOCTh BEIIECTBA, CHIIA
(cunna TSDKECTH, CWila YNPYTrOCTH, CHUIIa TPEHUs), JABICHHUE, UMITYJbC Tella, KUHETHYECKas SHeprus,
MOTCHITMAIbHASI DHEPIrUs, MeXaHmdeckas paborta, MexaHmdeckas momHocTh, KIIJ| mpu cosepieHnn
paboTHl ¢ WCIOJIB30BAaHUEM IIPOCTOTO MEXaHW3Ma, CHJa TPEHHWs, aMIUIHTYZAa, TMEepHoJl M YacToTa
KoJIeOaHWM, JJIMHA BOJIHBI U CKOPOCTH €€ PaCIpPOCTPAHCHUS;, NPU OINUCAHUM MPABHIBHO TPaKTOBAThH
(hM3MUYECKUH CMBICIT HUCTIONB3YyEMbIX BEIMYMH, WX O003HAYCHUS W CIUHUIIBI H3MEPCHUS, HaXOIUTh
(hopMyJibl, CBS3bIBAIOIINE JaHHYIO (U3MUYCCKYIO0 BEIMYHMHY C JOPYTMMH BEJIMYHMHAMHU, BBIYHCIIATH
3HauYeHUE (PU3NUECKOI BEITUYMHEI,

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHWUYECKUE SBJICHUS U IPOIECCHI, UCTIONB3Yys (PU3UUCCKHE 3aKOHBI:
3aKOH COXPAaHECHHS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHUS, IPHUHIIAIT CYIEPIIO3UINH CHJI (HAXOXICHHE
paBHozeucTBytome cwibl), I, II u III 3akonsl Hbl0TOHA, 3aKOH COXpaHEHMs] MUMITYJbCa, 3aKOH ['yka,
3akoH [lackams, 3akoH Apxumena; MpU 3TOM Pa3IM4aTh CIOBECHYH (OPMYITUPOBKY 3aKOHA U €ro
MaTEeMaTUYECKOE BBIPAKECHHE;

pasnudaTh OCHOBHBIE NMPU3HAKN M3YUCHHBIX (PU3MUCCKUX MOJAENeH: MaTepruaibHas TOUKa, HHEPIHAIbHAS
cHCTEMa OTCYETa;

pemath 3ajJadd, MCIONb3Ys (PU3UYECKHE 3aKOHBI (3aKOH COXpaHCHHS SHEPIHH, 3aKOH BCEMUPHOTO
Tssrotenusi, npuHiun cynepnoduuuu cui, I, II u Il 3akonsl HbeloTOHA, 3aKOH COXpaHEHUs HUMITYJIbCa,
3akoH ['yka, 3akoH Ilackamns, 3akoH Apxumena) u GOPMYIBI, CBSA3BIBAIOIINAE (HM3MUYCCKUE BEITMUNHBI
(IyTh, CKOpPOCTb, YCKOpPEHHE, Macca TeNla, IUIOTHOCTh BEILICCTBA, CHJA, NABICHUE, HUMITYJIbC Tena,
KHHETHYECKas. DHEPTHs, MOTCHITMAIbHAS DHEPrus, MEXaHWYecKas pabora, MeXaHWYecKas MOIHOCTb,
KIIJI mpocToro mMexaHu3ma, CWjia TPEHHS CKOJBXKEHUSA, KOXDDHUITMEHT TpeHUs, aMIUTHTYAa, IEPUOa H
4yacToTa KoJeOaHWl, JUIMHA BOJHBI U CKOPOCTh €€ PACIPOCTPAHCHHUS): Ha OCHOBE aHaIW3a YCJIOBHUS
3a/layyl 3aMUChIBaTh KPATKOE YCJIOBUE, BBIICHATh (U3NYECKUE BEIWYMHBI, 3aKOHBI H  (OPMYIIHI,
HEOOXOAMMBIC TSI €€ PEHICHUs, IPOBOAUTH PACUETHI M OIEHWBATH PEaJhbHOCTh IMOTYYECHHOTO 3HAYCHUS
(hU3HUECKOM BETMYNHBIL.

BI)IIIyCKHI/IK MOJIYYUT BO3SMOKHOCTDb HAYYUTHCH

UCNOTL306AMb  3HAHUSL O MEXAHUYECKUX SGIEHUAX 6 MNOBCEOHEeSGHOU JCU3HU 0Nl obecneueHusl
bezonacnocmu npu odpawjeHuu ¢ npuboOpamMu U MEeXHUYECKUMU YCMPOUCmeamu, Oas COXPAHEHUs.
300p08bs U COONOOCHUS HOPM IKOTOSUHECKO20 NOBCOCHUS 8 OKPYCAlowell cpede; NPusooums npumepvl
NPAKMUYECKO20 UCTIONb306ANUS (DUIUYECKUX ZHAHUL O MEeXAHUYEeCKUX AGNeHUSX U (PU3UYeCKUX 3aKOHAX,
npuMepvl  UCHONL30BAHUS  B0300HOBNAEMbIX UCTMOYHUKOS IHEPSUU; IKOAOSUYECKUX NOCTIe0CTEUll
UCCNE008AHUSL KOCMUYECKO20 NPOCMPAHCING;

pasiuyames  2paHuybl  NPUMEHUMOCMU  UIUYECKUX 3AKOH08, NOHUMAams ceobwull  xapakmep
PYHOAMEHMATLHBIX 3AKOHO8 (3AKOH COXPAHEHUsSL MEXAHUYECKOU dHePeUU, 3aKOH COXPAHEHUs UMNYIbCA,
3aKOH GCEMUPHO20 MSACOMEHUS) U OSPAHUYEHHOCHb UCHONb306AHUS YACMHBIX 3aKOH08 (3axkoH [yka,
Apxumeoa u op.);

HAX00UMb A0eKBAMHYIO NPEOSIONCEHHOU 3a0aue (QU3UYECKYI0 MOoOelb, paspeulams npobdiemy Kak Ha
OCHOBE UMEIOWUXCSL BHAHUTL N0 MEXAHUKE ¢ UCNOIb308AHUEM MAMEMAMULEeCcK020 annapama, max u npu
NOMOWU MEMOO08 OYEHKU.

TenaoBbIe ABJICHUSA
BbInyCKHUK HAYYHTCS:

pacmo3HaBaTh TEIIOBHIC SBICHHUS M OOBACHATH Ha 0a3e MMEIONIMXCS 3HAHWN OCHOBHEIC CBOWMCTBA WU
YCIIOBUS MPOTECKAHMS ATUX SBICHUN: TU(QY3usi, ©3MEHEHUE 00beMa Tell TPH HArPEBaHUH (OXJIKICHHUN),
OoJpIas CXKMMaeMOCTh Ta30B, MaJlasi COKUMAaeMOCTh JKHIKOCTEH U TBEPABIX TEIN; TEIIOBOE PABHOBECHE,
ucmapeHue, KOHACHCAIWs, IUTaBlIeHHE, KPHUCTAUTM3allus, KHUIEHWE, BIAXXHOCTh BO3AyXad, pPas3iUYHbIC
CIOCOOBI  TeIUIonepeaun  (TEIUIONPOBOJHOCTh, KOHBEKIIWSI, W3IyYCHHE), arperaTtHbie COCTOSHUS
BEIIIECTBA,TOTJIONICHNE DHEPTUN TPU HCIIAPEHHUH KUIKOCTH W BBIJEJICHUE €€ NP KOHACHCAIlMU Tapa,
3aBUCHMOCTH TEMIIEPATYPHI KUIIEHUS OT AABIICHUS;

ONKCHIBATh M3YYCHHBIC CBOMCTBA TEN W TCIUIOBBIC SBJICHHUS, WCIONB3YsSd (U3WYCCKUE BEIUYHHBIL:
KOJIMYECTBO TEIIOTHI, BHYTPEHHSS SHEPIHsl, TEMIEpaTypa, yAelIbHas TeIIOEMKOCTh BEIIECTBA, yeIbHas
TEIUIOTa TUIABJICHMS, YAETbHas TelioTa napooOpa3oBaHWs, yJelbHas TEIJIOTa CrOpaHHs TOIUIMBA,
KOA(P(GUITUCHT TMOJIE3HOTO JNCHUCTBUS TEIUIOBOTO JBUTATENS, MPU OINWCAHUM TNPABWIBHO TPAKTOBAThH
(hM3MUYECKUH CMBICIT UCTIONB3YEMbIX BEIWYMH, WX O003HAYCHUS W CIUHUIIBI H3MEPCHUS, HAXOIUTh
(opMyIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0O BEIHYUHY C JPYTHMH BEJIWYHHAMH, BBIYHCISATH
3HaYeHNe (PU3MUECcKOil BETUINHEI;



®  aHANM3HUPOBATh CBOWCTBA TEJ, TEIUIOBBIC SIBJICHUS W TPOIECCHI, HCIONB3YS OCHOBHBIC IMOJOXKCHUS
ATOMHO-MOJIEKYJIIPHOTO YUCHHS O CTPOCHHUH BEIIECTBA U 3aKOH COXPAHEHUS DHEPIUH;

®  pa3aMYaTh OCHOBHBIC MPU3HAKA HM3YYCHHBIX (H3MYECKUX MOJENCH CTPOCHHUS Ta30B, JKUAKOCTCH H
TBEP/BIX TEIT;

®  MPHUBOAWUTH MPUMEPHI MPAKTUICCKOTO UCTIONB30BaHMS (U3UUCCKUX 3HAHUU O TEIIOBBIX SIBICHUAX;

e peliaTh 3aMayd, WCIOJIB3Ys 3aKOH COXPAHEHHs OSHEPTHH B TEIUIOBBIX Mpoleccax u  (HOpMyJIbl,
CBsI3bIBAMONIME (DU3MUYCCKUE BEIMYMHBI (KOJMYECTBO TEIIOTHI, TeMIlepaTypa, yJeldbHas TEIUIOEMKOCTb
BEIIICCTBA, YACTbHAS TEIUIOTA TUIABJICHUS, YIEHbHas TEIUIOTa MapooOpa3oBaHus, yIeHbHas TEIoTa
CrOpaHHsl TOIIMBA, KOA(DQHUIMEHT MOJC3HOrO ACHCTBUS TEIUIOBOTO JBUTATENA): HA OCHOBE aHAIM3a
YCJIOBHS 3a/1a4H 3aITUChIBaTh KPATKOE YCIOBHUE, BBIICIATh (GU3MUICCKUE BEITUUMHBI, 3aKOHBI U (DOPMYIIHI,
HEOOXOMUMBIC IS €€ PelleHHs, POBOAUTL PACUCTH M OIICHUBATh PCAIbHOCTD MOIYYCHHOTO 3HAUCHHUS
(hU3NUECKOM BETUIHHBI.

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUThHCS

®  UCNONb306AMb 3HAHUSL O MENNIOBbIX AGNCHUAX 6 NOBCEOHEGHOU HCU3HU O obecnedeHus: 6e30nacHoCmu
npu obpawjeHuu ¢ npubOpamMu U MEXHUYECKUMU YCMPOUCmeamu, O COXPAHEHUs 300p08bs U
COONOOEHUsT HOPM  DKOJIO2UHECK020 NOBEOeHUs 6 OKpyJcaouell cpede;, Npugooums npumepsl
IKONOSUYECKUX — NOCAeOCMBULl  pabomvl — Osueamenell  6HYMPEHHe20 — C2OPAHUsL, — MENIobIX U
2UOPOINEKMPOCTNAHYULL

*  paszuyame  paHuybl NPUMEHUMOCMU  U3UYECKUX 3AKOHO8, NOHUMAMb  6CeoOwull  xapakmep
PyHoamenmanvbHbIX uzULecKUX 3aKOHO8 (3AKOH COXPAHEHUs. HepeUuu 6 MeNniosblX Npoyeccax) u
02PAHUYEHHOCb UCNOTIb3068AHUSL YACTHBIX 3AKOHO8;

®  HAXOOUMb AOEKBAMHYIO HPEONOJNCEHHOU 3a0aie (QU3UYECKYH) MOOelb, paspeuiams npobnemy Kax Ha
OCHOBE UMEIOWUXCSL 3HAHULL O MENJOBbIX AGNCHUAX C UCHOIb306AHUEM MAMEMAMULECKO20 annapamd,
Max u npu ROMOWU Memoo08 OYEHKU.

DJIeKTPUYECKUEe MU MATHUTHBIE SIBJICHUS
BbInyCKHUK HAYYHTCS:

®  PAacro3HaBaTh DJICKTPOMATHUTHBIC SIBICHHS M OOBACHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOWCTBA WJIM YCJIOBHUSI MPOTCKAHWSA OTHUX SBJICHHM: DIICKTPU3aIMs Tel, B3auMOJCHCTBHE 3apsjioB,
JNEKTPUUYCCKUN TOK U €ro JeHCTBUA (TEIUIOBOE, XUMHUYECKOE, MATHUTHOE), B3aUMOJICHCTBHE MATHUTOB,
SIIEKTPOMArHUTHAsT MHAYKIHS, IEHCTBHE MArHUTHOTO TOJIS Ha TPOBOJHHUK C TOKOM M Ha JBHXKYIILYIOCS
3apSHKCHHYIO YacTHILY, JICUCTBUE DIICKTPHUYECKOTO TOJS Ha 3apsHKCHHYIO YaCTHILY, SJIEKTPOMArHUTHBIC
BOJTHBI, IPSIMOJIMHEHHOE PACTIPOCTPAHCHUE CBETA, OTPAKEHHE M MPEJIOMIICHHE CBETA, TUCTICPCHUS CBETA.

® COCTaBJATH CXEMbI JJICKTPHUCCKHUX IETIeH C IMOCIIEOBATEIbHBIM | HapauICIbHBIM COCTHHCHUEM
3IIEMEHTOB, pa3iinyasl YCIOBHBIC 0003HAYCHHS IIEMEHTOB 3JIEKTPUUECKHUX IeTei (MICTOYHUK TOKA, KITH,
PE3UCTOP, PEOCTAT, IAMITOUKa, aMIIEPMETP, BOJILTMETD).

®  HCMOJb30BATh ONMTHYCCKUE CXEMBI JUIS MOCTPOCHHS M300paKCHHUI B TUIOCKOM 3epKajie U coOuparoriei
JIMH3E.

®  OIKUCHIBATH U3YYCHHBIC CBOWCTBA TEJ U 3JICKTPOMATHUTHBIC SIBICHUS, UCTIONb3YS (PU3UICCKUE BEITUUNHBIL:
JNEKTPUYCCKUN 3apsifl, CHJIAa TOKAa, OJJICKTPUUYECKOE HAMPSHKCHUE, DJCKTPHUUECKOE COMPOTHBIICHHUE,
yICIbHOE COMPOTHUBIICHHE BEIIECTBA, paboTa HIICKTPHUYECKOTO IMOJsl, MOIMHOCTh TOKa, (OKYCHOE
PacCTOSIHUE U ONTHYECKas CHJIa JIMH3BI, CKOPOCTh AJICKTPOMATHUTHBIX BOJIH, [UIMHA BOJIHBI M YacTOTA
CBETa; TPU OMUCAHUU BEPHO TPAKTOBATH (PM3MUCCKHI CMBICT UCTIONB3YEMbIX BEIHUUH, UX 0003HAUCHHUS
U eIMHUIIBI U3MEPCHUS; HAXOIUTh (POPMYJIBI, CBI3BIBAIOIIME JAHHYIO0 (PU3HUYCCKYIO BETUIUHY C IPYTUMHU
BEITUYHUHAMH.

®  aHANM3UPOBATh CBOMCTBA TEN, JJICKTPOMATHUTHBIC SIBJICHHS W MPOIECCHI, HCMONB3Ys (HU3NUCSCKUE
3aKOHBI: 3aKOH COXPaHEHHS JJICKTPUYECKOTO 3apssa, 3akoH OMa Jjis yJacTka Iienu, 3akoH Jlkoyis-
JleHiia, 3aKOH MPSMOJIMHEHHOTO PACIIPOCTPAHECHHUS CBETA, 3aKOH OTPAKCHHUS CBETA, 3aKOH MPEIOMICHHUS
CBETA; MPU 3TOM Pa3IHyaTh CJIOBECHYIO (OPMYIIUPOBKY 3aKOHA M €r0 MATEMAaTHYECKOE BhIPAKEHHE.

® MPUBOAWUTL TMPUMEPHI MPAKTHUECKOTO HCIONB30BaHUs (U3UUCCKUX 3HAHHA O 3SICKTPOMArHUTHBIX
SIBJICHHSIX

®  pelIaTh 3a/1a4M, UCTIOJIB3Ysl (hU3MUECKUe 3aKOHbI (3akoH OMa s ydacTka 1end, 3akoH Jhxoysis-Jleria,
3aKOH TPAMOJMHEHHOTO pacpOCTPAHEHUS CBETA, 3aKOH OTPAKEHHS CBETA, 3aKOH MPEIOMIICHHUS CBETA) U
(dopmynbl, CBS3BIBAIONIME (DU3WYCCKUE BEIMYMHBI (CHIA TOKa, OJJCKTPHUECKOE HAMpPSKCHUE,
JNIEKTPHUUYECKOE COMPOTHBIICHHE, YICIbHOEC COMPOTHBICHHE BEHIECTBA, PabOTa IJIEKTPUYECKOTO MO,
MOIITHOCTh TOKa, (POKYCHOE PACCTOSHHE M ONMTHYECKAs CHJIa JIMH3bI, CKOPOCTh JIEKTPOMArHUTHBIX BOJTH,
JUIMHA  BOJIHBI M YacToTa CcBeTa, (OPMyNbl  pacdyera  DJICKTPHUECKOrO  COMPOTHBICHUS
HPHUIIOCIICI0BATEIbHOMHIIAPAIUICIIEHOM COSTMHEHUHN TIPOBOAHMUKOB): Ha OCHOBE aHAM3a YCIOBHS 3aaun
3alMChIBaTh KPATKOE YCJOBHE, BHIACIATH (PU3NYECKHE BEIMYHMHBI, 3aKOHBI M (OPMYIIbI, HEOOXOIMMBIE



AJid €€ pCIICHUA, MPOBOAWUTL paCyYCThl U OLCHUBATL PCAJIBHOCTH IMOJYYCHHOTO 3HAYCHUA (bHBHHCCKOfI
BCIINYMUHBI.

BbIHyCKHl/IK MOJYYHUT BO3MOKHOCTb HAYYUTHCH:

UCNOTL306AMb 3HAHUSL 00 INEKMPOMASHUMHBIX SIGIEHUSX 8 NOBCEOHEeBHOU JICU3HU Oas1 0Oecneyenus
bezonacnocmu npu odpawjeHuu ¢ npubopamMu U MEeXHUYeCKUMU YCmpoucmeamu, Oas COXPAHEHUs.
300p06bsL U COOMOOEHUSL HOPM DKOI02UUECK020 NOBEOeHUsl 8 OKpYcarouell cpede; npusooums npumepbl
BUSAHUSL INEKMPOMASHUMHBIX UTYYEHUL HA JCUBbLE OPSAHUIMbL,

pasiuyames  2paHuybl  NPUMEHUMOCMU  QUIUYECKUX 3AKOHO08, NOHUMAmb 8ceobwull  xapakmep
PyHOaMEHMAanbHbIX  3AKOHO8 (3AKOH COXPAHEHUsI DNeKMpUYEecKo2o 3apsaod) U  02PAHUYeHHOCHb
UCNOAL306ANUSL YACMHBIX 3aK0H08 (3axon Oma ons ywacmia yenu, 3axon Jicoyas-Jlenya u op.);
UCNONB306AMb NPpUEeMbl NOCMPOEHUsT usueckux mooenetl, NOUcKa U GOPMYIUPOSKU O00KA3AMeENbCme
BLI0BUHYMBIX SUNOME3 U MEeOPEMUYECKUX 86160008 HA OCHOBE IMNUPUUECKU YCMAHOBIEHHbIX (PaKmMOo8;
HAX00UMb A0eKBAMHYIO NPEOSIONCEHHOU 3a0aue (QU3UYECKYI0 MOoOelb, paspeulams npobdiemy Kak Ha
OCHOBE UMEIOWUXCSL 3HAHULL 00 DNEKMPOMACHUMHBIX SGNIEHUSX C UCHOIb30BAHUEM MAMEMAMUYECKO20
annapama, max u npu HOMOWU Memoo08 OYeHKU.

KBanToBbIe ABJIeHUA
BbInyCKHUK HAYYHTCS:

pacno3HaBaTh KBAaHTOBBIC SIBJICHHUS U OOBSICHATh HA OCHOBE MMEIOIUXCS 3HAHUH OCHOBHBIE CBOWCTBA WU
YCIIOBUS MPOTEKAHUS 3TUX SBJICHHN: €CTECTBEHHAs M HCKYCCTBEHHAs PaJHMOaKTHUBHOCTh, O-, - U -
W3Iy4YeHHs], BOSHUKHOBEHHE JTMHEWYATOTO CIIEKTpa U3IYICHUS aTOMa;

ONHCHIBaTh WM3YYCHHbIE KBAHTOBBIE SBIICHUS, WCIONB3Ys (QU3NYECKHE BEIMYMHBI: MAacCOBOE YHCIO,
3apsA0BOE YHCIIO, TIEPHOA TOJypacmaza, dHeprus (OTOHOB; NMPH ONKUCAHUHM TPABUIBHO TPAKTOBATh
(U3NYeCKUi CMBICT WCIONB3yeMbIX BEIHYUH, MX O0O3HAUCHHS W CIAMHUIIBI HW3MEPEHUS; HAXOIUTh
(hopMyIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIHYUHY C JPYTHMH BEJIWYHHAMH, BBIYUCISATH
3HaueHUE (PU3NUECKOI BEITUUNHEI,

AHAJIM3UPOBATH KBAHTOBKIC SIBIICHUS, UCIIONB3Yys (DH3MUECKUE 3aKOHBI M MOCTYJATHL: 3aKOH COXpPaHCHHS
SHEPTUH, 3aKOH COXpPaHEHHsA OJJIEKTPHUECKOTO 3apsia, 3aKOH COXpPaHEHHS MacCOBOTO dHCHa,
3aKOHOMEPHOCTH U3Iy4YEeHUS U TOTJIOIMICHHUS CBETAa aTOMOM, HpPU 3TOM pPa3IuvaTh CJIOBECHYIO
(hopMyIIMPOBKY 3aKOHA M €r0 MAaTEeMaTHYECKOE BBIPAKCHUE;

pa3iryaTh OCHOBHBIE MPU3HAKH TNIAHETAPHOW MOJIEIM aTOMa, HYKJIOHHOM MOJIETIN aTOMHOTO SI/Ipa;
MPUBOANTH TPUMEPHI TMPOSBICHUA B MPHUPOJE W TPAKTUYECKOTO HCIOIB30BaHUS PaINOAKTHBHOCTH,
SITEPHBIX U TEPMOSIICPHBIX PEAKIIHiA, CIICKTPAIBHOTO aHAaJIH3a.

BbIHyCKHl/IK MOJYYHUT BO3MOKHOCTb HAYYUTHCH:

UCNONIb306AMb  NONYHUEHHbIE 3HAHUS 6 HNOBCEOHEBHOU JCU3HU Npu obpawjeHuu ¢ npubopamu u
MEXHUYECKUMU  YCIMPOUCMBamu  (CHemuuKx UOHUBUPYIOWUX HaACUY, O03UMemp), Olsl COXPAHEHUs
300p08b5 U COOMOOEHUS HOPM IKOTOSUYECKO20 NOBEOEHUs 8 OKPYIcarowell cpeoe;

COOMHOCUNb IHEPRUIO CAA3U AMOMHBIX S0ep ¢ 0eheKmoMm MAcCol;

APUBOOUMb NPUMEPbL GIUSHUS PAOUOAKMUGHBIX UZLYYEHUU HA HCUBbIE OPSAHUIMbL, NOHUMAMb NPUHYUN
Oeticmaust 003UMempa U pasiudams YCio8us e20 UCHOIb308AHUS;

ROHUMAMb IKOJ02UUECKUEe NPOOIeMbl, BOHUKAIOWUE NPU UCNOIb308AHUU AMOMHBIX dNEKMPOCMAHYUL, U
nYymu pewenusi Smux npoobiem, nepCneKmuesbl UCHOb306AHUS. YAPABISEMO20 MEPMOIOEPHO20 CUHME3.

JJIeMeHTBI ACTPOHOMHH
BeinmyckHuk HAy4YnTCS:

YKa3blBaTb Ha3BaHUA IIJIAHCT CotHeYHOU CUCTEMBI; pas3jindaTb OCHOBHBLIC IIPU3HAKUW CYTOYHOTI'O
BpalicHus 3BC31HOTO H€6a, JABWKCHUA .HYHI:I, ColHIIa ¥ IUTAaHET OTHOCHTEILHO 3BC31;
MMOHUMATD pa3Inuusd MCKIAY FeJ'IPIOLICHTpPI‘-IeCKOﬁ n FeOLICHTpPI‘-IeCKOﬁ CUCTCMaMH1 MHpPa;

BbIHyCKHl/IK MOJYYHUT BO3MOKHOCTb HAYYUTHCH:

VKA3bl86amb 00wue CeOUCMea U OMAUYUS NIAHEM 3eMHOU ZPYANbl U NAAHEeM-2USAHMO8, MAbIX el
Conneynou cucmemvl U OOILUWUX NIAHEM,; NOIb308AMbCS KAPMOU 36e30H020 Heba npu HAOMOOeHUsX
36€30H020 Heba;

PA3IULAMb OCHOGHbLE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa) COOmHOCUMb Yeen 36e30bl
¢ ee memnepamypou;

paznuiams eunomesvt 0 npoucxoxcoeruu CoaHeuHol CUCmembl.



CoaepxkaHue NporpaMMbl Y4e0HOr0 Kypca 7 Kjaacca
(68 4, 2 4 B HEENIO)

1. Beeaenue (3 u)
Uto wusywaer ¢usuka. Dusmdeckue spiacHUs. Dusmdeckue BeaUUMHBL. HaOmioneHus, OMBITHI,
n3Mmepenusi. Ousudeckre nMpuOOpsl. MeXIyHapOaHAs CUCTEMa €AWHHII. TOYHOCTh M MOTPEITHOCTh
n3MepeHnil. ®u3nKa U TEXHUKA.

2. IlepBoHayaIbHbIE CBEACHNS 0 CTPOCHNH BelecTBa (6 1)
Momnekyinbl. ONBITHI, JOKa3bIBAIOIINE aTOMHOE CTpoeHue BemiecTBa. Juddys3us. J[BmkeHrne MOJIEKYII.
BbpoynoBckoe nBukeHue. CBsi3b TeMmmepaTrypel Telda €O CKOPOCTBIO JBUKEHHUS €r0 MOJEKYII.
[IputspkeHrne M OTTAJKMBaHHME MOJIEKYN. ATperatHble COCTOSIHUS BEIIecTBa M MX OOBSICHEHHE Ha
OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX TPE/ICTaBICHUM.

3. BzaumopeiicrBue Tea (21 u)
Mexanunyeckoe nuxenue. Tpaekropus. Ilyre. PaBHOMEpHOE U HEPAaBHOMEPHOE IBHKCHHE.
Cxopoctb. ['paduku 3aBUCUMOCTH MYTH ¥ MOZYJISl CKOPOCTH OT BPEMEHU JABMXKECHHUS.
Wuepuus. Bzaumoneiicteue ten. Macca tena. Msmepenue Maccel Tena. IlnotHocTs Bemectsa. Cuna.
Ssnenne tarorenus. Cuna Tsoxkectu. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. CBsA3b Mexay CUIIOM
TsbKeCTU U Macco. Cuiia TSKECTH Ha APYTUX IJIaHeTax.
Huuamomertp. ['paduueckoe n3zodpaxxenne cuibl. CI0KEHHE CHUJI, HAIIPABJICHHBIX TI0 OJHOW MPSMOM.
PaBuoneiictBytomas nByx cwi. Cuna Tpenus. @usmueckas npupoga HeOecHbIX Ten CoylHEdHOM
CUCTEMBI.

3.

4. JlaBjieHUe TBEPAbIX TeJ, JKHAKOCTEel 1 ra3os (22 4)

JlaBnenue. J[aBneHre TBEPABIX TEIL.
JaBnenue raza. O0bsAcHeHHE JaBJICHUs Ta3a HA OCHOBE MOJIEKYJIAPHO-KMHETUYECKUX TPECTaBICHUN.
3akoH [Tackans. JlaBnenue B )kuakocTH U raze. CooOMAONUECs COCY/IbI.
AtMmochepHnoe naBineHue. Meroawsl W3MepeHUs aTMocdepHoro pamieHus. bapomerp, MaHoMmeETp,
ITOPILIHEBON KUJKOCTHBIN HACOC.

ApxuMenoBa cuia. Y cloBus IU1aBieHus Tesl. Bonuslii Tpancnopt. Bo3ayxomiaBanue.

5. PaGora u momHOCTH. JHeprusi (13 u)
Mexannyeckas padora. MomHocTh. [IpocThie MexaHU3MBI. YCIIOBUE paBHOBECHUs phluara. MOMEHT
CUJIBL. «30JIOTOE€ MPAaBHJIO» MEXaHWKU. PaBHOBecHE TeN C 3aKpEIJICHHON OChbio BpallleHus. Buis
paBHoBecus. KITJI mexanuszma. Dueprus.
IlorenumanpHas 1 KMHETHYECKas dHeprusd. [IpeBpamieHue MEXaHU4ECKOM SHEPrUu.



KanennapHo -TemaTudeckoe mJiaHupoBanue 7 Kjaace

Tema pa3nesia, ypoka Koa- | ®opm KiaueBble BocuTaTe/JIbHbIE 3212491
n/n BO bl
yacoB | pador
bl
BBenenue 3
1/1 | Yro uzyuaer pusuka.
2/2 | ®u3n4ecKue BEIUYUHBI.
3/3 | JlaboparopHas pabota Nel Jlp
«OrnpeneneHue 1EeHbI 1eJICHUS
U3MEPUTENILHOTO pudopa»
IlepBoHayajbHBIE CBEIEHUSI 6
0 CTPOEHHUH BelecTBA
4/1 | CtpoeHue BellecTBa
5/2 | JJaboparopnas pabota Ne 2 Jlp
«M3mepenune pasMepoB MaJlbIX
TCI»
6/3 | Nubdy3us
7/4 | B3auMHO€ NPUTSKEHHUE U
OTTaJKUBAHUE MOJIEKYIT
8/5 | Tpu cocTosiHUS BellleCTBA
9/6 | Paznuuune B MOJIEKYISIPHOM
CTPOCHHUH TEJ
B3auMmopeiicTBue TeI 21
10/1 | Mexanndeckoe OBUKECHUE.
11/2 | PaBHOMEpHOE 1 HEPABHOMEPHOE
JIBUKCHHE
12/3 | CkopocCTb.
13/4 | Pacuer ckopoCTH, MyTH U P.3
BPEMEHHU JIBUKECHUS
14/5 | Unepuus
15/6 | BzaumopaeiicTBue Ten
16/7 | Macca tena. JlaboparopHas J
pabota Ne 3 «M3mepeHune Maccol .
Tela Ha PHIYa)KHBIX Becax» p
17/8 | IlmoTHOCTH BemiecTBa
18/9 | JlaboparopHas pabota Ne 4 JLp
«M3mepenne oobema Tena»
19/1 | JJaboparopHas pabota Ne 5 JLp
0 «Onpeaenenne MmMIOTHOCTH
BEIIeCTBa TBEPAOIO Teiax»
20/1 | KonTtponbHas pabora Ne 1 K.p
1 «MexaHnueckoe IBHUKECHHUE.




Macca tena. ItoTHOCTE

BCIICCTBA»
21/1 | Cuna
2
22/1 | Cwuna TsKecTH
3
23/1 | Cuna ynpyrocru.
4
24/1 | Bec tena
5
25/1 | EnuHALBI CUIIBI.
6
26/1 | I'pagynpoBaHHBIE IPYKUHBI JLp
7
27/1 | CnoxeHue IByX CHII
8
28/1 | Cuna TpeHus
9
29/2 | TpeHue nokos
0
30/2 | KonTponbHas pabota Ne 2 K.p
1 «Cuna»
JlaBJjieHUe TBepABIX TeJ, 22
JKUAKOCTEN U ra3oB
31/1 | JaBneunue.
32/2 JlaBnenue rasza
33/3 | IloBTOpeHUE MOHITHI
«IJIOTHOCTB», «IaBIICHHE»
34/4 | Ilepenaua gaBiaeHUs KUAKOCTIMU
u razamu. 3akoH [lackans
35/5 | JlaBneHue B )KHAKOCTH U Taze
36/6 | Pacuer maBieHUS XKHUIKOCTH Ha
JTHO ¥l CTCHKHU COCY/Ia.
37/7 | Cooburaromuecst COCyabl.
38/8 | KonTponpHas padora Ne 3 K.p
«/laBnenue TBEPABIX TEN,
JKUIKOCTEN U Ta30B»
39/9 | ATMocdepHoe naBieHHE
40/1 | OnprT Toppuuenau
0

41/1 | bapometp-anepous.
1

42/1 | MaHoMeTpbl




43/1

[TopurHeBoO# )KUAKOCTHBIA HAcOC

3
44/1 | I'mapaBar4YeCcKuil mpecc
4
45/1 | JlericTBUE KUJIKOCTH U Ta3a Ha
5 MOTPYKEHHOE B HUX TEJO
46/1 | ApxumenoBa cuiia
6
47/1 | JJaboparopHas padota Ne 7 JLp
7 «OnpeaeneHre BoITAIKUBAIOIIEH
CUJIBL, JCUCTBYIOLIEH Ha
MOTPYKEHHOE B )KUJIKOCTh TEJIO»
48/1 | I[InaBaHue ten
8
49/1 | Jlaboparopuas pabota Ne 8 ap
9 «BpIsicHEHUE YCIOBUH TIJTaBaHUSA
Tena»
50/2 | IInaBanue cynoB
0
51/2 | Bo3nyxomiaBanue
1
52/2 | KoutponbHas padota Ne 4
2 «/laBneHue TBEpABIX TEM,
JKUJIKOCTEN U Ta30B»
PabGoTa 1 MOIIHOCTH. DHEpIrUs 13
53/1 | Mexanuyeckas pabora.
54/2 | MOIIHOCTE.
55/3 | Pemenue 3a1a4 no teme
«MexaHnueckas padoTa.
MomHocTb»
56/4 | IIpocTbie MEXaHU3MBbI
57/5 | MomeHT cuibl
58/6 | JlaboparopHas pabota Ne 9 ap
«BpIsicCHEHUE yCIOBUSA
paBHOBECHS phluara»
59/7 | «30510TO€ IPABUIIO MEXAHUKH»
60/8 | KIIJI.
61/9 | Jlaboparopnas pabota Ne 10 ap
«Omnpenenenue KII/ mpu
MOABEME TEJIA 110 HAKIOHHOM
IIJIOCKOCTHU»
62/1 | DHeprusi.
0
63/1 | IlpeBpaiienne ogHOTO BUIA
1 MEXaHUYECKON YHEPIUU B IPYrOU
64/1 | IloBTopenue Tembl «Pabora u
2 | MOIIHOCTb. DHEPIUsI»
65/1 | KontponbHas padora Ne 5 K.p
3 «PaboTa 1 MOUTHOCTh. DHEPrUs»




HTorosoe nosropenue

66/1 | IToBTOopenue Tembl «CTpoeHHE
BEIIECTBA»
67/2 | IloBTOpEHUE TEMBI
«B3aumopeiictBue Ten»
68/3 | toroBast KOHTpoOJIbHAs paboTa K.p

KasiennapHo -TeMaTH4ecKoe NJIaHUpPoBaHue 8 Kiace




Ne Tema pa3nesia, ypoka ®opmbl | Koa- | KurwudeBble BocnuTareJbHbIe
n/n padoThl | BO 3agaun
4yacoB
TemioBbie siBJICHUS 24
1/1 | TemnoBoe ABMIXEHHUE.
2/2 | BHyTpeHHss SHEprust
3/3 | CnocoObl U3MEHEHHUS BHYTPEHHEH
1eprumn
4/4 | Buael Terionepeaaydn.
5/5 | KonuyecTtBo TenmnoTol.
6/6 | YnenbHas TEMJIOEMKOCTh
7/7 | Pacuer konm4ecTBa TEMIOTHI
8/8 | CpaBHEHHE KOJIMYECTBA TETIOTHI JIp
9/9 | U3MmepeHue yneiabHON TEI0EMKOCTH Jp
Tena
10/10 | DHeprus Tonnausa
11/11 | 3akoH coxpaHEHUs ¥ TPEBPALICHUS
SHEPTrUu
12/12 | K. p. TennoBele siBICHUS Kp
13/13 | ArperatHble COCTOSIHUS
14/14 | I'paduk naBaeHUs U OTBEPACBAHUS
BEIIECTBA
15/15
VY nenbHas TEmIoOTAa MIaBICHUS
16/1 | Mcnapenue
17/2 | Kunenune
18/3 | YnenbHas Temnora napoodpa3zoBaHus
19/4 | BnaxxHOCTh BO311yXa
20/5 | I3mepeHune BIa)KHOCTH BO3/1yXa Jp
21/6 | Pabota rasa u mapa npH pacuiipeHuu
22/7 | ITapoBas TypOuHa
23/8 | KIIJl nBurarens
24/9 | I3meHeHue arperaTHbIX COCTOSIHUMN Kp
BEIIECTB
QJIEKTPUYECKHUE SABJIEHUSA 26
25/10 | Dnextpusanus Tei
26/11 | DnexTpuyueckoe nojie
27/1 | CtpoeHue aroma
28/2 | ITpOBOJHUKH U TUDJEKTPUKHI
AJIEKTPUYECKOTO OIS
29/3 | DnexkTpruuecKuil TOK
30/4 | DnexTpuyeckas 1IeTb
31/5 | DnexkTpudecKuii TOK B METaJlJIaX
32/6 | Cuna Toka
33/7 | U3mepenue cuibl TOKa Jlp
34/8 | HanpsbxkeHue
35/9 | U3mepenue HanpsKeHUs Jlp
36/10 | 3akon Oma
37/11 | ConpoTuBiI€HNE IPOBOJHUKA
38/12 | PacueT compoTHBIEHUS IPOBOIHUKA




39/13 | PeocTaTsl JIp
40/14 | U3mepenue conpoTUBICHUS Jp
POBOIHMKA
41/15 | [locnenoBarenbHOE COETMHEHUE
IPOBOIHMKA
42/16 | IlapannenbHOE COEAUHEHHE
POBOJHHUKOB
43/17 | Pemenue 3amau
44/18 | K,P snextpuueckuii TOK K.p
45/19 | PaboTa 1 MOIIIHOCThH JJIEKTPUUECKOTO
TOKa
46/20 | U3mepeHue MOIIHOCTH U pabOTHI TOKA B Jlp
AIEKTPUYECKOH JaMIIe
47/21 | 3akon xoyns — Jlenna
48/22 | Kongencarop
49/23 | Jlamna nakanuBanus Ilpenoxpanurenu
50/24 | K p DnexTpuueckue siBICHUS K.p
DJIEKTPOMarHUTHbIE SIBJICHUSI
51/25 | MarautHoe nojue
52/26 | MarauTHOE 1MoJjie KaTyIIKH C TOKOM.
53/1 | JI p COopka aneKTpoMarHuTa u JL.p
HCIBITAHUE €ro eHCTBUS
54/2 | MarauTHO€E MoJie TOCTOSHHBIX
MarHMTOB.
55/3 | JI p U3yueHue aneKkTpoaBUraTess JLp
56/4 | DnekTpou3MepHUTEIbHBIE TPHOOPHI
57/5 | KontponbHas padota Ne 5
«DIIEKTPOMATHUTHBIC SIBJICHUS»
CaeToBbI€ SIBJICHHS
58 | . Mctounuku cBeta
59 BuanMoe nBmkeHHE CBETHIT
60 | OTpaxxeHue cBera
61 | ITnockoe 3epkaino
62 | IIpenomienue crera
63 | JIunzel
64 N3o0paxkeHus1, 1aBaeMbIe JIMH30M
65 | JI p [lonyuenne n3o0pakeHus pu Jlp
TTOMOIITH JTUH3bI
66 | I'ma3 u 3peHue
67 | KonrponbHas pabora Ne 6 «CBeToBbie
SBJICHUS»
68 | UtoroBoe noBropeHue




Conep:xxaHue nporpamMmMsbl yueOHOro Kypca 8 kiacca
(68 4, 2 4 B HEJEIIO)

TennoBble ABICHUA
Temneparypa Meroasl usmepenus temmeparypsl TemioBoe paBHoBecue TernaoBoe IBUKEHHUE.
Tepmomerp. CBsi3p TeMIeparypbl Tella €O CKOPOCTBIO XAOTHYECKOIO JBHMIKEHUS YaCTHIL
Buytpennss sneprusi. Pabota u teronepenadya Kak criocoObl U3MEHEHUS! BHYTPEHHEH SHEPTHH
Tena
JlBa cmocoba uW3MEHEHHMs BHYTpPEHHEH OSHepruu: pabota U Temonepenada. Bujusl

temonepenayn. TemnonpoBogHocte Konsekuus. M3nyyenne KonnuecTBo TemioThl. Y ienbHas
TEIJIOEMKOCTh BelecTBa. PacdeT konmuvecTBa TEIUIOTHI MIPH TEIJIOOOMEHe .Y IelbHas TEeIoTa
CropaHus TOTUIMBA 3aKOH COXPAHEHHUs SHEPTUM B TEIUIOBBIX Mpolieccax. TeraoBoe TBUKCHUE
aTOMOB ¥ MOJICKYJI. HAOJII0ICHUE M OMKMCAaHUE PA3IUYHBIX BUJIOB TEIUIONEPEIauyd U OOBSICHEHUE
3TUX SBJICHMHA Ha OCHOBE IPEACTaBICHUI 00 aTOMHO-MOJIEKYJIIPDHOM CTPOCHHMM BEILECTBA,
3aKOHa COXpaHeHI/IH 3H€pI‘I/II/I B TCIIJIOBBIX HpOI.[CCCElX . H3MepeHHe (1)H3H‘-I€CKI/IX BCJIMYUH
TGMHepaTypBI, KOJIM4YeCTBa TCIIJIOTHI, yI[GJII:HOfI TCIIJIIOEMKOCTHU HpaKTI/I‘ICCKOG HpI/IMeHeHI/IG
(1)H3H‘-I€CKI/IX 3HaHHI>'I JUIA yqua TGHHOHpOBO,Z[HOCTI/I U TCEIJIIOEMKOCTHU paSJII/I‘IHBIX BCIICCTB B
IIOBCEIHEBHOM XU3HU

HN3meHeHHe arperaTHeIX COCTOSAHUM BelecTBA
HaOJI0IeHNE U ONTMCaHNe U3MEHEHUH arperaTHOro cocTosiHus Beuectsa [IpeBparenue
BemiecTBa. [InaBnenue u kpucramusanus . Y JesibHas TeIUIoTa IUIaBJICHUS U MapooOpa30BaHusl.
Tsepable, KuUIKHE U ra3000pa3Hble Tela U UX MEPeXobl

Hcnapenne n koHneHcauus. HacwllieHHBI M HEHACBIEHHBIN nap. BiaxkHOCTh BO3ayxa
[TornonieHyre sHEPruu Npy NCIAPEHNUN XKUIKOCTH, BBIICIICHUE SHEPTUH ITPH KOHICH ALY 11apa

Kunenne. Temmneparypa kuneHus. 3aBUCUMOCTb TEMIIEpAaTypbl KHUIIEHHS OT JaBJICHHUS.
VY aenpHast TEII0Ta NapooOpa30BaHHUS.

OObsicHeHHEe W3MEHEHUH arperaTHbIX COCTOSHHUI BellecTBa Ha OCHOBE MOJICKYJISPHO-

KMHETUYECKUX MpeacraBicHui. OTHOCHTENbHAs BIIAXHOCTh BO3JyXa M €€ HM3MEpCHHE.
OObsicHeHHE YCTPOWCTB W MpHHLIMNA ACUCTBUS (U3MYECKHX MPHOOPOB M TEXHUYECKUX
00beKkTOB TepMomerpa [lcuxpomerpa, mapoBOi MallUHBI , ABUraTessl BHYTPEHHETO CrOpaHus ,
XOJIOINJIbHUKA.
[Tpuntun pab6oter TernoBbix MamuH. KITJ[ TeruoBoit mammubl [IpeoOpa3zoBanus sHepruu B
TEIUIOBBIX MalllMHaxX. J[BUraresnb BHYTPEHHETO cropaHus. PeakTHBHBIN IBUraTenab MPUHLMII
paboThI XOJIOAMIBHUKA. DKOJIOTHYECKHE MTPOOJIEMbl HCIOIb30BaHUs TEIUIOBBIX MamuH. Pabora
ra3 u mapa npu pacmupenuu. [lapoBas TypOuna. . I3mepenne GuU3N4ecKuX BEIHYUH YIEIbHOM
TEIUIOTHl  TUIABJICHUS JIbJA, BIAXHOCTH BO31yXa IIPOBENCHHE TIIPOCTBIX OIBITOB H
AKCIEPUMEHTAIBHBIX UCCIIEI0BAaHUI 110 BBIBICHUIO 3aBUCUMOCTEN TEMIIEPaTypbl OCThIBAIOIIEH
BOABI OT BPEMEHM, TEMIIEPATypbl BEILIECTBA OT BPEMEHU IIPM HW3MEHEHUSAX arperaTrHbIX
COCTOSIHMH BELIECTBA.

3J16KTpI/I‘{eCKI/Ie ABJCHUSA



DnexTpu3anusi Ipu CONPUKOCHOBEHUU. BianmoneiicTBue 3apsaoB . JlBa BHIa 3JIEKTPUUYECKUX
3apsAI0B 3aKOH COXpaHEHUs 3apsA/IoB DJIEKTpUUYecKoe mosie [[elcTBHE 3JEeKTPUYECKOro IMoJisi Ha
IEKTPUYECKUH 3apsi]

[IpoBOIHUKM W TOJYNPOBOJHUKH H JIUANEKTpUKH . CTpoeHUE aTOMOB DJIEKTPUUECKUNA TOK.
[locTOsSIHHBIN 37€KTpUYECKUd TOK. VICTOYHMKM TOCTOSIHHOIO  TOKa OJEKTPUYECKUH TOK.
["anbBaHMYECKHE ATEMEHTBI. AKKYMYIISITOPBL. DIEKTPUYECKAsl LEMb.. [IedCTBUS 3JIEKTPUUECKOTO
Toka. Hanpasienue Toka cuiia Toka OJeKTpuueckoe HampsbkeHue HocuTenu snexkTpudeckux
3apAl0B B MeTaliax MIOJIyIPOBOJHUKAX, Ta3ax W pacTBOPAaX 3JIEKTPOJUTOB.
[MonynpoBomHukoBBIe TpHOOPEL. Amnepmerp BombTMmerp DnekTpudeckoe COMpPOTHBICHUE
MPOBOJHUKOB. YJEIbHOE CONpOTUBIEeHHE 3akoH Owma muis yyacTka uenu — Peocrarsl.
[TocnenoBarenbHOE M TMapaUIeNbHOE COSAMHEHHS MPOBOJHUKOB. PaboTa W MOIIHOCTH TOKA.
3akoH mxoyns -Jlenna Jlamna HakanuBanus. Koam4ecTBO TEMIOTHI, BBIAEIAEMOE TPOBOJHUKOM
¢ TokoM. CueTyuk 3eKTpudecKkoi sHepruu. HarpeBanue nmpoBOJIHUKOB 3JIEKTPUUECKUM TOKOM.
OneKTpoHarpeBareibHble MpUOOpHL...Pacuer snmekTposHepruu, mnoTpedsseMoil OBITOBBIMU
anektponpudopamu KopoTtkoe 3ambikanue. [lnaBkue npenoxpanurenu [IpaBuno 6e3omacHOCTH
npu paboTe ¢ HCTOYHUKOM 3JIEKTPUYECKOTO TOKA. HAOJI0/IEHUE U ONMCAHUE : DJIEKTPU3ALUU Tell
B3aMMOJICHCTBHE DJIEKTPUYECKHUX 3apsA0B, TEIJIOBOTO JeicTBUs Toka M3mepeHue pusmueckux
BEJIMYMH : CUJIbI TOKA, HAMPSKEHUS, JIEKTPUUECKOTO CONPOTUBIIEHUS pabOThl U MOIIIHOCTH TOKa
[IpoBeneHue  MpOCTHIX OMNBITOB W HSKCHEPUMEHTANIBHBIX MCCIEIOBAHUN 1O HW3YYEHUIO:
MIOCJIEIOBATEIBHOTO U MAPAJIEIbHOIO COEIUHEHHUS TPOBOIHUKOB , 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUsT Ha YydacTke menu . [IpakThyeckoe mnpuMeHeHue (DU3MUeCKUX 3HAHWHA s
0e30macHOTO OO0paImeHus ¢ SJIEKTPOOBITOBEIMU MPUOOpaMHU, MPEIYNPEKICHUE OIMACHOTO
BO3JICHCTBUS HA OPraHW3M YelOBEKa JJICKTPUUYECKOTO TOKAa.  OOBSICHEHHE YCTPOWUCTB U
MpUHITUIIA PAOOTHl PU3NUECKUX MPUOOPOB U TEXHUUECKUX OOBEKTOB: aMIIepMETpa, BOJILTMETPA,

JIEKTPOMATHUTHBIE SIBJICHHUS
MarnutHoe nojsie Toka OnbIT Dpcrena. MarHuTHble TMHUU DIEeKTpOMarHuThl. [Ipumenenue
3JIEKTPOMAarHuTOB /[elicTBHE MarHUTHOTIO IOJIsI HA MPOBOJHMK C TOKOM. B3anmoneiicteue
MOCTOSIHHBIX MarHuToB. MarHuTHOE noJjie Toka MaruutHoe rnose 3eMian
JlelicTBe MarHUTHOTO TMOJS Ha MPOBOJHHUK C TOKOM. OJIEKTpOJABUTATENb. . JMHAMHK H
MukpodoH. HabGnronenne u onvcanue B3auMOJICHCTBUSI MArHUTOB , JICWCTBUS MAarHUTHOTO TIOJIS
Ha MPOBOJHMK C TOKOM [IpoBeneHne NpOCTHIX ONBITOB M AKCIIEPUMEHTAIBHBIX MCCIEI0BAaHUN
[0 M3YYEHHUIO: JEHCTBUS MarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM OOBSICHEHUE YCTpPOICTB U
NpUHIMIIA pabOThl  (PU3MYECKUX TPHUOOPOB W  TEXHUUYECKHMX OOBEKTOB: JWHAMHKA,
3JIEKTPOABUTATENS

CeeToBbl€ sIBJICHUS

DNeMeHThI TeoMeTpruueckoi ontuku CBOWCTBa CBETa 3aKOH IMPSMOJIMHEIHOE pacipocTpaHEHue
cBera. Pactipoctpanenue cBera 3akoH oTpaxkeHus: Otpaxkenue cBera. [mockoe 3epkano.
[Ipenomnenne cBera OmnTuueckas cwia JauH3bl DOKycHOE paccTosHue JuH3bl. JInH3a.
[TocTpoenne wu300pakeHHH, JaBaeMbIX TOHKOW JIMH3OM. I'ma3s xak omnTHyeckas cUCTEMA.
Ontuueckue npudopsl. Habmonenne u onucanue U OOBSCHEHUS OTPAXKEHHUS MPETOMIICHUS U
N3mepenne usnyuecknx BeMUMYHMH: (POKYCHOTO PACCTOSHHS coOuparomieil muH3bl. [IpoBeneHue
MPOCTHIX OIMBITOB U SKCHEPUMEHTAIbHBIX UCCIIEIOBAHUM I U3YUEHHIO: YIJIa OTPAKEHUS CBETA OT
yria najeHusi, yria npejioMyeHHs] CBeTa OT yIJia MajeHusl 0ObSICHEHHWE YCTPONUCTB M MPHUHIIUIA
paboTbl  (u3MyeckMXx NPUOOPOB U  TEXHUYECKHMX OOBEKTOB: OYKOB, (hoToammapara,
MIPOEKIIMOHHOTO anmnapara



Conep:xanue Kypca 9 kiaacc
3aKO0HBI B3aUMOAEHCTBHS M IBHKEHUS TeJl

Marepuanbnas Touka. Cucrema orcuera. [lepememenne. CKOpocTh NPSIMOJIMHEHHOTO
paBHOMEPHOTO JBIKeHUsI. OTHOCUTEIBHOCTh MEXaHUUeCKoro ABuxkeHus. [Ipsmonuneiinoe
PaBHOYCKOPEHHOE JIBI)KEHHE: MTHOBEHHAsi CKOPOCTh, YCKOpeHue, nepemerienue.l paduku
3aBHCUMOCTH KHHEMATHUECKUX BEJIMYUH OT BPEMEHHU IIPH PaBHOMEPHOM U PaBHOYCKOPEHHOM
JABHUKCHHU. YCKOpeHI/Ie— BCKTOpHAas BCIIMYUHA. Ha6JHOI[eHI/I$I " OIIMCAaHUC PA3JIMYHBIX BUIOB
MEXAaHHUYCCKOTI'O ABUXKXCHU. HpOBeI[eHI/IC IMPOCTBIX OMBITOB U SKCIICPUMCHTAJIbHBIX
UCCJIEOBAHUM 110 BBIBIICHUIO 3aBUCUMOCTH IIyTU OT BPEMEHU IIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JBMXeHUH. [IpakTyeckoe mpuMeHeHne GU3NUecKuX 3HaHUH I BbISBICHUS
3aBHCUMOCTH TOPMO3HOT'O IIyTH aBTOMOOUJISL OT €r0 CKOPOCTH

HNuepunanbHas cucrema orcyera. IlepBbiii, Bropoii U Tperuii 3akoHb! HeroToHa.

Coboxnnoe nagenue. Bec Tena. HeBecoMocTh. 3aKOH BCEMUPHOTO TATOTEHHs. PaBHOMepHOE
JBIDKEHHUE 10 OKpYKHOCTHU. LlenTpocTpemurensHoe yckopenue Ileproa u yactora obparieHus.
HckyccTBenHble cnyTHUKM 3eMid. MMmynbc. 3aKkOoH COXpaHEHMS HMMIylbca. PeakTHBHOE
newxeHue Pakera. Kunerumueckas sueprus. [loTeHuuanbHas sHEprus B3aUMOACHCTBYIOLIUX
Ten. 3aKOH coxpaHeHus sHepruu. HaOmrogeHue u ommucaHue 3aKOHA BCEMUPHOTO TSTOTEHUS
[IpoBeneHne MPOCTBIX OMNBITOB M AIKCIEPUMEHTAIBHBIX MCCIECIOBAHUWA IO BBISIBICHUIO
3aBUCUMOCTH CHWJIBl YIPYTOCTH OT YMJIMHEHUS NpyXkuHbl KuHeTnueckas M NOTEHUMAJIbHas
sHeprusi 3aKkoH coxpaHeHwus 3Hepruu. [IpeBpamenue sneprun. Pabora MomHOCTb.

Mexanuyeckue Ko0J1e0aHUS U BOJHBI. 3BYK

Mexanndeckue kojebanusi . KomebGanusi rtpy3a Ha mnpyxunHe. CBoOomHbIE KoeOaHMUs.
Koneb6arenbHas cucrema. MasTHUK. AMIUTUTY/IA, IEPUOJ], YacToTa KoieOanuii. ["apMoHnyeckue
konebanus IlpeBparenue 3Hepruu npu KojaedaTeaIbHOM JABMKEHUHU. 3aTyXaollrue KojJeOaHus.
Breinyxnennsie kosneOanusi. Pesonanc. Pacmpoctpanenue koneOaHWii B YNPYyTrHX cpenax.
Mexanndeckne BosiHbL. [lomepednsle W MpomonbHbIE BOJHBL J[nuHA BOJHBL. CBS3b JUIMHBI
BOJIHBI CO CKOPOCTBIO €€ paclpOCTPAaHEHUs U NIEPUOJOM (4acTOTOM).3BYKOBbIE BOJIHBI. CKOpPOCTH
3ByKa. BeicoTra ToHa , TeMOp U TPOMKOCTH 3ByKa. DX0. 3BYKOBOi pe3oHaHc. MHTepdepeHus
3Byka. HMcmonb3oBanue kojieOaHuii B TexHuke. HabOmioneHue u ommcaHWe MEXaHUYECKUX
KosiebaHuii u BoiH M3MepeHue (hU3MUYECKMX BEIUYMH Tepuoja KoleOaHWH MasTHUKA 3BYK
[IpoBeneHre MPOCTBIX OMNBITOB M AIKCIEPUMEHTAIBHBIX MCCIECIOBAHUNA IO BBISIBICHUIO
3aBHCUMOCTH MEPHOJOB KoyieOaHUIl OT ATMHBI HUTH, NTeproJa KojeOaHui rpy3a Ha NpPYyKUHE OT
MAaccChl Ipy3a U OT )KECTKOCTH MPYKUHBI

JIeKTPOMAarHuTHOE 1oJie

MarnutHoe mnone WHayknus MarHuTHOTO monis. MarHuTHbeli motok. Onbitel  Dapazes.
anektporenepatop Ilepemennsiii Tok. [IpeoOpa3oBaHusi SHEPTHH B AJIEKTpPOreHEpaTopax.
Tpancdopmarop. [lepegava snexkTpudeckoil SHepruu Ha pacctosHue. KonebaTenbHbIH KOHTYP
JJIEKTPOMAarHuTHble KojJeOaHusd ODJIEeKTPOMAarHUTHOE ToJie. JIEKTPOMATHUTHBIE BOJIHBIL.
CKOpOoCTh  pacmpOCTpaHEHHsI  DJIEKTPOMAarHUTHBIX BOJH. BiMsHHME  3JI€KTpPOMarHUTHBIX
W3JIy4€HUI Ha )KUBbIE OPTaHU3MBI.



Konnencarop. OHeprus AIEKTPUYECKOTO IOl KoHJeHcaTtopa KomeOaTrenpHbIE KOHTYD.
HonyquHe SJICKTPOMArHUTHBIX KOHGGaHHﬁ. HpI/IHI_II/IHI:I pPaaruoCBA3U U TCICBUACHUS.

Ceer anekTpoMarHuTHas BojHa MHTepdepeHuMs cBera. DiIeKTpOMarHuTHas MpHUpoJa CBETa.
IIpenomiuenue ceera. Jlucnepcust cBeta. BiusHHME dJIE€KTPOMAarHUTHBIX M3IYyYEHUN Ha JKHUBBIC
opranu3Mel HaOmioneHne M onucaHue W OOBSICHEHUS  AJIEKTPOMArHUTHOM HWHAYKIIMH,
JUCIIEPCUN  CBETa . MPEAYNPEkKACHHE ONAcHOIO BO3JEHCTBUS HAa OPraHu3M YeJlOBeKa
AIIEKTPOMArHUTHBIX H3Iy4eHUH OOBSCHEHHWE YCTPOHCTB M MNPHUHLIMIA PAaOOTHl (PU3HUECKUX
npuOOPOB M TEXHUYECKMX OOBEKTOB: JHMHAMHKA, MHUKpPO(GOHA, dJIEKTPOTCHEpATOpa,
JNEKTPOABUTATENS

CTpOGHI/Ie aToMa M aTOMHOT0 fAapa

Crpoenue aroma PagmoaktuBHOCTh Anb(a-, 6eTa- U ramma-u3nydeHus. [lnanerapHas mMozaensb
atoma OmnbiTel Pesepdopna. Snepnas monens aroma. Ontudeckue crekTpsl llormomienue u
uCIlycKaHue cBeta aroMaMu. COCTaB aTOMHOTO sJipa. DHEPTUsl CBSI3M aTOMHBIX sijiep. SnepHbie
peakuun. ICTOYHUKY >HEPrUuM CONHIA, W 3Be3l. fAnepHas sHepreruka. Jlosumerpus. Biusnue
PaIMOAaKTUBHBIX M3JyYCHHH HA JKHMBBIC OPTaHU3MBL. DKOJOTHYECKHE TPOOIEMBbI PadbOTHI
ATOMHBIX dJEKTpocTaHMii. HaOmrogeHne W omucaHWe ONTHUYECKUX CIEKTPOB Pa3IMYHBIX
BEIIIECTB, U MX OOBSICHCHHE HAa OCHOBE MpEJCTaBICHUN O CTpoeHMH aTtoma . [IpakThueckoe
npuMeHeHHe (U3WYECKUX 3HAHWMA IS 3allUThl OT OIMACHOTO BO3JCHCTBUS HAa OpraHU3M
YeloBeKa PaJMOAKTUBHBIX M3IIYYCHUH, HJII U3MEPEHUS PATUOAKTUBHOTO ()OHA U OIEHKU €ro
0e30MmacHOCTH

Crtpoenne u 3Boawouus BeesieHHoit

['eonieHTpUYECKass ¥ TEIMOLICHTPUYECKAs CUCTEMbI Mupa. Pusznueckas MpuUpoja HEOSCHBIX Tel
Conneunoit cuctemsl. [Tpoucxoxnenne Conneunoi cucrembl. Ousnueckas npupoja CosHia 1
3Be3. Ctpoenue Beenennoii. Oomtonus Beenennoit. 'unoresa bonbiioro B3peiBa.



KasiennapHo -TeMaTH4ecKoe NJIaHUPOBaHHe 9 Kiace

Ne Tema pasjgeiia, ypoka Koa- | ®opm KuroueBbie Bocnnurare/bHbIe
n/n BO bl 3agaum
yacoB | padort
bl
1 3aKoHbI B3aMMOJCHCTBHA U 27
JABUKEHUS TeJl
1/1 | MexaHnnueckoe JBUKEHHUE.
2/2 | TpaekTopusi, NyTh U IEPEMEILICHUE
3/3 | IlepemenieHue npu paBHOMEPHOM
JIBUKEHUH
4/4 | I'padmueckoe mpeIcTaBICHHE
PaBHOMEPHOTO JIBHXKEHUS
5/5 | Yckopenune
6/6 | I'paduk ckopoctu
7/7 | Ilepemenienue npu paBHOYCKOPEHHOM
JIBUKCHUH
8/8 | I'paduueckoe mpeacraBaeHne
PaBHOYCKOPEHHOTO JIBUYKCHHUSI
9/9 Pemenne 3amau mo teme «OCHOBBI
KHMHEMAaTUKI»
10/10 | UccnenoBanne paBHOYCKOPEHHOTO JLp
JBUKEHHS 0€3 Ha4allbHON CKOPOCTH
11/11 | OTHOCHUTENBHOCTE ABYKEHUS
12/12 | OCHOBBI KHHEMAaTUKH K.p
13/13 | UHepuunanbHble CUCTEMBI OTCUETA.
14/14 | Bropoii 3akon HeroToHa
15/15 | Tpernii 3axon HproToHa
16/16 | CBoboaHOE MaieHue Tel
17/17 | HeBecoMOCTb.
18/18 | N3mepeHue yckopeHUs: CBOOOIHOTO JLp
naJIcHus
19/19 | 3aKoH BCeMMpPHOro TAroTeHUA
20/20 | Yckopenne cBOOOTHOTO MaCHUS
21/21 | KpuBoJMHENHOE TBH)KEHUE
22/22 | cKycCTBEHHBIE CIYTHUKU 3€MIIU
23/23 | Umnyinbe Tena. 3aKOH COXpPaHEHMUS
UMIyJIbca
24/24 | PeakTUBHOE ABUKECHHE.
25/25 | 3aKk0oH coXpaHEHHUs MEXaHUYECKON
DHEPTUU
26/26 | Pemenue 3amay mo teMe «OCHOBBI
JTTHAMUKH»
27/27 | lunamuka K.p




Mexannuyeckue KoJ1e0aHUsS U BOJIHBI. 1
3ByK
28/1 | KonebarenpHOE TBUKCHHE
29/2 | XapaKkTepUCTHKHU KOJIeOATETHLHOTO
JIBUKCHUS
30/3 | MareMaTtuueckuili MasiTHUK
31/4 «MccnenoBanue 3aBUCUMOCTH MEPUOIA JLp
Y 9aCTOTHI».
32/5 | 3aTtyxatouiye U BbIHYX/ICHHbIE
KoeOaHus
33/6 | MexaHU4YeCKHE BOJHBI.
34/7 | InuHa U CKOPOCTH BOJIHBI
35/8 | 3ByKOBbIE KOCOaHMS.
36/9 | CxopocTh 3ByKa
37/10 | OtpakeHue 3ByKa.»
38/11 | Mexanudeckue KojieOaHUs U 3BYK» K.p
DJIEKTPOMATrHUTHOE T0JIe 15
39/1 | MarnuTHOE noJe.
40/2 | HanpaBneHue TUHHA MarHUTHOTO
TOJISI.
41/3 | ObHapyXxeHHUE MarHUTHOTO TIOJISI
42/4 | XapakTepuCTUKA MarHUTHOT'O MOJIS.
43/5 | SIBneHue 31€KTpOMarHUTHON
WHAYKIHH.
44/6 | «M3ydyeHue ABieHUs JLp
AIEKTPOMArHUTHON MHIYKITUN»
45/7 | Tpancdopmarop
46/8 | DIEKTPOMArHUTHOE TTOJIE.
47/9 | Kongencarop.
48/10 | KomebaTenbHBIN KOHTYD.
49/11 | IlpuHIMIIBI PAANOCBA3U U TEIECBUACHUS
50/12 | DnekTpoMarHuTHas Ipupoja CBeTa
51/13 | IIpenomienue cBera.
52/14 | ducnepcus cBera.
53/15 | DneKTpOMarHuTHOE MOJIe» K.p
CTpoeHne aToMa U AaTOMHOI0 s1Ipa 13
54/1 | PagnoakTUBHOCTE
55/2 | OnsiT Pezepdopna
56/3 | PagroakTuUBHBIE PEBPAIICHUS
ATOMHBIX sITIEP
57/4 | DxcniepuMEHTaIbHBIE METOIbI
WCCJICTOBAHMS YACTHI]
58/5 | OTKkpeITHE TPOTOHA U HEUTPOHA
59/6 | CoctaB aTOMHOIO sapa.
60/7 | SlnepHble CUITBL.
61/8 | N3ydeHue neneHus siapa aToMa ypaHa JLp




1o ¢poTtorpaguu TPEKOB»

62/9 | SAnepHblil peakTop.

63/10 | N3yuenune TpeKoB 3apsHKCHHBIX YaCTHII JLp

64/11 | buonoruueckoe aelicTBUE pajnaluu.

65/12 | TepmosinepHasi peakiusi.

66/13 | K.p o Teme «Snepnas puznkar» K.p

CrpoeHnue u 3Bomtonus Beenennoi 2

B3pbIBa.

67/1 | Conneynas cucrema

68/2 | Becenennas

OuenKa yCHmHbIX OMEEem o8 VUAUUXCA.

OrieHka 5 cTaBUTCS B TOM CITydae, eCiH yJalluics MOKa3bIBaeT BEPHOE MOHUMAaHHUE (PU3NIecKoi
CYIIIHOCTH PacCMaTpUBAEMBbIX SIBJICHUU M 3aKOHOMEPHOCTEM, 3aKOHOB M TEOPUH, JAET TOYHOE
ONPEAEICHUE U HCTOJKOBAaHHUE OCHOBHBIX IOHSTUN, 3aKOHOB, TEOPUM, & TaKXKe NPAaBHIbHOE
ompezaeneHue GU3NUECKUX BEIIMYUH, UX SIUHHI] U CIIOCOOOB M3MEPEHHUS; TPABUIBHO BBITOJIHSET
YepTexkH, CXeMbl U TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COMPOBOXKIACT pacckas
HOBBIMM TNPHUMEpPAMH, YMEET MPUMEHUTHh 3HAHUS B HOBOW CHUTYyallUM MpPU BBIIOJHEHUH
MPaKTUYECKUX 3aaHUM; MOXET YCTaHOBUTH CBSI3b MEXKJY HM3y4aeMbIM U PaHEE H3yYECHHBIM
MaTepuaioM IO Kypcy (pU3UKH, a TakKe C MaTepHajioM, YCBOCHHBIM IPU H3YYEHHUH JPYTHX
MPEAMETOB.

OreHka 4 CTaBUTCS, €CJIM OTBET YUYCHUKE YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha
OIICHKY 5, HO J1aH 0€3 MCIOIh30BaHUs COOCTBEHHOIO TUTaHA, HOBBIX MTPUMEPOB, 0€3 MPUMEHEHUS
3HaHUN B HOBOW CHUTYyallMH, O€3 MCIOJIb30BAHUS CBSA3EH C paHee M3YYEHHBIM MaTepHAIOM H
MaTepualioM, YCBOCHHBIM NPHU M3YYEHUU APYTUX MPEIMETOB; €CIIU yYalUUCA AOMYCTUI OAHY
omuMOKy WM He Ooyiee JBYX HEIOYETOB M MOXKET WX HCHPABUTH CAMOCTOSITEIILHO WU C
HEOOJIBIIION TOMOIIBIO YIUTETIS.

OreHka 3 cTaBUTCSI, €CITN yYaIHICS TPABUIBLHO TTOHUMAET (PU3NIECKYIO CYIIHOCTh
paccMaTprUBaeMBIX SIBICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OTACIIHHBIE MMPOOEITHI B
YCBOGHUHU BOIIPOCOB Kypca (PU3UKH, HE MPEIMATCTBYIOIINE AAbHEHIIIEMY YCBOSHUIO
MPOrPaMMHOTO MaTepHalia; yMeeT MIPUMEHSTh MMOJTYYCHHbBIE 3HAHUS TIPU PEIICHUU MPOCTHIX
3a/1a4 ¢ UCMOJIb30BAHUEM TOTOBBIX (POPMYI, HO 3aTPYAHICTCS MPU PEIICHUH 3a/1a4, TPEOYIOMIIX
npeoOpa3oBaHus HEKOTOPBIX GOPMYIT; AOMYCTUI HEe OoJiee OHOM rpyOOoit OMUOKH U IBYX
HEJI0YETOB, He O0JIee 0JHOM TpyOOi U 0THOM HErpyOoi OmKMOKH, HE O0see NBYX-TpeX HErpyObIX
OIIMOOK, OTHON HETpyOOii OMMUOKU U TPEX HEJOUETOB; TOMYCTUII YETHIPE UIIH MSITh HEJJOUETOB.

OQGHKa 2 CTaBUTCA, €CIIN y‘IaH_[I/II\/'IC}I HC OBJIaACTI OCHOBHBIMU 3HAHUAMU U YMCHUSMU B
COOTBCTCTBHUHU C Tpe6OBaHI/I5IMI/I IMporpaMMmbI 1 JOIMYyCTHUJI OoJIbIIIE OMIHOOK U HEA04YCTOB, UEM

HEO0OXOANMO IS OLIEHKH.

OueHKa RUCbMEHHBIX KOHMPOAbHbBIX PAOOm.




OueHka S craBuTcs 3a pabOTY, BHIMOTHEHHYIO TTOJIHOCTHIO 06€3 OIMMOOK ¥ HEOUYETOB.

Onenka 4 craBuTcs 3a padoTy, BBIIOJIHEHHYIO TIOJHOCTHIO, HO ITPU HAIMYMHU B Hell He Ooree
OJIHOM HerpyOOoi OMMOKHU M OJHOTO HeAoYeTa, He OoJiee TpeX HEeI0UYETOB.

OneHka 3 cTaBUTCS, €CJIM YYCHUK MTPABUIIBLHO BBIIOJIHUI HE MeHee 2/3 Bceil paboThl Hiu
JIOMycTUII He OoJiee 01HOM rpy0oii OmMOKH U ABYX HE0YETOB, HE OoJiee 0HOI rpy0oii n oqHON
Herpy0Ooi ommoKku, He 6osiee Tpex HerpyObIX OMMOOK, OHOI HerpyOoi OMOKH U Tpex
HEJI0YETOB, IIPU HAJIMYUU YETHIPEX-IIATH HEJJOUETOB.

Ouenka 2 cTaBUTCS, €CJIN YUCIIO OIIMOOK U HEI0UETOB IIPEBBICUIIO HOPMY JAJISl OLEHKH 3 MU
NPaBUJIBHO BBIMOJHEHO MeHee 2/3 Bceil paboThl.

Ouenka 1ado0pamopHvlx padom.

OueHKa S cTaBUTCS, €CIIA YYAIIUNUCS BBITTOIHSAET pabOTy B IMOJTHOM 00BEME C COOTI0IEHUEM
HEOOXOUMOI MOCIIEI0BATENHHOCTH IPOBEACHHS ONIBITOB M U3MEPEHUI; CAMOCTOSITENILHO U
panroHaIbHO MOHTUPYET HE00X0IMMOe 000PYI0BAHUE; BCE OIBITHI IPOBOIUT B YCIOBHUIX U
pexnMax, 00ecTIedMBaIOIIUX MOTyYSHNUE TPABUIIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOIOAAET
Tpe6OBaHI/I$I IpaBUJI TCXHUKHA 6€3OHaCHOCTI/I; IMMPaBUBHO U AKKYPAaTHO BBITIOJHACT BCC 3aIINUCH,
TaOIHUIIBI, pUCYHKH. UepTexu, rpaduKu, BHIYUCICHHUS; TPAaBUIHHO BBHITIOIHIET aHATIN3
IIOTPELIHOCTEMN.

Ouenka 4 cTaBUTCS, €CIIN BBITIOTHEHBI TPEOOBAHMSI K OLIEHKE 5, HO OBLIO TOMYIICHO ABA-TPH
HesoueTa, He 6oJee 0THOM HerpyOoi OmMOKU M OJTHOTO HEJ0veTa.

Ouenka 3 craBuTCs, eciid paboTa BBITIOJIHEHA HE MOJTHOCTHIO, HO 00bEM BBIITOJTHEHHOW YacTH
TaKOB, YTO ITO3BOJISET MOJTYYHTh MPABUIIBHBIN PE3yJIbTAT U BBIBOI; €CIIA B XOJI€ TIPOBEACHHUS
OTIBITa ¥ U3MEPEHUS OBUTH JOMYIIEHBI OITHOKH.

OueHka 2 cTaBUTCS, €CIIM Pab0Ta BBITIOTHEHA HE MTOJIHOCTHIO M 00bEM BBHITIOJTHEHHON 4acTH
paboT HE MO3BOJISAET CIENATh IPABIIBHBIX BHIBOJIOB; €CIIU OTIBITHI, U3MEPEHHU S, BHIYHCICHUS,
HAOJI0IEHUS TIPOU3BOAMINCEH HETPABUIBHO.



