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INOACHUTEJIBHASA 3AIINCKA

O01mas xapakTepucTuka yue0Horo npeamera «@uzuka

Vyuebnsiii npeamer «Duszuka» SABIAETCI CHCTEMOOOPA3YIOMIMM IS
€CTECTBEHHOHAYUYHbIX  MPEAMETOB,  IOCKOJbKY  (U3MYECKHE  3aKOHBI
MUPO37aHUsl SIBJISIOTCS OCHOBOW COJIEpP)KaHHMSI KypCOB XUMHHU, OWOJIOTHH,
reorpaduu U actpoHoMuu. PuU3MKa BOOPYkKAET YUalIUXCS HAYUYHBIM METOJOM
MMO3HAHHUS, MO3BOJISIIOUIMM TMOJy4aTh OOBEKTHBHBIE 3HAHHS 00 OKPYKAIOIIEM
MUpE.

[Ipeamer MakcUMalbHO HamNpaBieH Ha (QOPMUpPOBAHUE HHTEpeca K
OPUPOJTHOMY M COLMAIBHOMY MHpPY, COBEPIICHCTBOBAHHE I03HABATEIBHOM
nearenbHocTH  ywamuxcsi ¢ 3[IP 3a cyer oOBiIageHUA MBICIUTEIbHBIMU
onepanusMu CpaBHEHUS, 000011eHu S, pa3BUTHE CIIOCOOHOCTH
apryMEHTUpPOBaTh CBOE€ MHEHHUE, (POPMHUPOBAHUE BO3MOKHOCTEW COBMECTHOM
NEeSATENbHOCTH.

N3yuenune ¢usznku crnocodCcTByeT pa3Butuio y yyammxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaKEeHUS, (YHKIIMOHATHHOM TPAMOTHOCTH, YMEHHS
BOCIIPUHUMATh ¥ KPUTHUYECKU aHAIM3UPOBATH UH(POPMAIIKIO, TPEACTABICHHYIO
B pPa3IMYHBIX (QopMax. 3HAYUMOCTH MpeaMeTa IS Pa3BUTHS >KU3HEHHOU
KOMIETEHIIUM YYaIIUuXCsl 3aKJII0YaeTCsd B YCBOCHMHM OCHOBBI (DU3UUYECKHUX
3HaHUW, HEOOXOJMMBIX [IJIi TOBCEAHEBHOW JKM3HU, HABBIKOB 3JI0POBOTO H
0e3omacHOro Juisi 4YelloBeKa W OKpyXKarouled ero cpenbl o0pas3a KU3HH;
(bopMUPOBAHUU IKOJIOTUIECKON KYJIBTYPHI.

[Iporpamma oTpakaer comepkanue oOydeHus npeamety «Duszmka» ¢
y4eTOM O0COOBbIX 00pa3oBaTeNbHBIX TOTpeOHOCTEM yuammxcs ¢ 3IIP.
OBnazieHne JaHHBIM YYEOHBIM TIPEIMETOM TMPEACTABISIET OMPEIACICHHYIO
TpyaHOCTh it ywamuxcs ¢ 3I[IP. DTo cBsi3aHO C  0COOEHHOCTSAMHU
MBICITUTEIBHON JIESITEIIBHOCTH, TMEPUOAUYECKUMHU KOJICOAHUSIMU BHUMAHUS,
MajdbiM O0BEMOM MaMsTH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HaHW,
MOHUKEHHBIM T103HABAaTEJIbHBIM HMHTEPECOM M HHU3KHM YPOBHEM pPEUYEBOIO
pa3BUTHSI.

Jlnst  mpeonoyieHuss TPYAHOCTEM B M3YyYEHHWHM YYEOHOrOo TIpenMeTa
«Du3uka» HeoOxoauMa afanTtanus o0bemMa 1 XxapakTepa yueOHOro MaTepuaia K
MO3HABATEJIbHBIM BO3MOXKHOCTSIM JJAHHOW KaTEerOpHM y4YallluXcs, y4eT uX



OCOOEHHOCTEN pa3BUTHA: HCIOJIb30BAHNE AJITOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBS3EH, IOCTENIEHHOE YCIOKHEHNE N3Yy4aeMOro MaTepuaia.

JlanHass mporpaMma KOHKPETH3UPYET COAEpKaHWE NPEIMETHBIX TEM B
COOTBETCTBHUH C TPEOOBAHUSAMHU 00pPa30BATEIILHOIO CTAHAAPTA, PEKOMEHyEMYIO
MOCIIEAOBATEIHLHOCTh N3YUCHUS Pa3eioB (PU3UKU C yUETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro TpoIecca, BO3PACTHBIX U
IICUXOJIOTHYECKUX ocoOeHHocTel ydanmxcsa ¢ 3[IP Ha ypoBHE OCHOBHOIO
obmiero  oOpa3oBaHMs, ONpeAeaseT MUHUMAaJbHBIE  HAabOp  ONBITOB,
JE€MOHCTpALUK, MPOBOAUMBIX YUYUTEJIEM B Kjacce, JabopaTOpHbIX padoT,
BBINIOJIHSIEMBIX O0yYarOIIIMMHUCS.

Meroguyeckori OCHOBOM u3yuyeHHs Kypca «@Pu3uka» Ha YpPOBHE
OCHOBHOTO 00IIero 0Opa3oBaHUsI SIBISETCS  CHUCTEMHO-IESTEIHbHOCTHBIM
MOAX0/, OOECIEeYMBAIOMIMN JOCTHKEHHE JIMYHOCTHBIX, METANpPEIMETHBIX U
OpEeIMETHBIX 00pa30BaTelbHBIX PE3YJIBTATOB IOCPEJICTBOM OpraHu3aluu
AKTHUBHOW IO3HABATEIBHOM NEATEIBHOCTH YYallMXCsl, YTO OYEHb BAXKHO IIPU
oOyuenun nereit ¢ 3IIP, 11 KOTOPBIX XapaKTEpHO CHUKEHHE MO3HABATEIbHON
AKTUBHOCTH.

Hean u 3axa4n u3y4enus yuyeOHoro npeamera « Dusuxa»

Obwue yenu n3yyenus: yueOHoro npeamera «dusuka» npeacTaBieHbl B
[IpumepHoii paboueit mporpaMme OCHOBHOTO 00111ero 00pa3oBaHMUsl.

OCHOBHOM 11€J1bI0 00yUEHUS AETel ¢ 3aeP>KKOM CUXUYECKOTO Pa3BUTHS
Ha JAaHHOM IIpPEAMETE SABJIACTCS: IOBBILICHUE COLMAJIBHON aJallTallud JeTeu
yepe3 MpUMEeHEeHNne (PU3NUECKUX 3HAaHUM Ha IPaKTHKE.

Hns ywammxes ¢ 311P, Tak ke, Kak ¥ JJi1 HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaWBAaIOUIMX OCHOBHYIO 00pa3oBaTeibHYI0 Iporpammy,
JOMHUHHPYIOILIEE 3HAUYECHUE TPUOOPETAIOT TaKUE yeau, Kak:

1. OCBOGHME 3HAaHMM O METOAAX HAy4YyHOIO II0O3HAHUS MPUPOABI H
dbopMupoBaHUE HA TOW OCHOBE MPEACTABICHUN O (PU3NUECKON KapTHUHE
MUpa;

2. OBNAQJICHHE YMEHMUSMHM IPOBOAUTH HAOIONEHUS TPUPOIHBIX SIBICHUH,
ONMKCHIBaTh W 0000IIaTh pe3yJabTarbl HaAOMIOACHUH, HCIOIb30BaTh
IPOCThbIE U3MEPUTEIbHBIE TPUOOPHI 1JI U3YyUEHUs (PU3HUECKUX SBICHU;
IPECTaBIATh PE3YJIbTaThl HAOMIOACHUNA WIM U3MEPEHUN C IOMOILBIO
Tabmuu, TpapUKOB U BBIABIATH Ha 3TOM OCHOBE HMIMPUYECKUE
3aBHCHUMOCTH; TMPUMEHITh TOJY4YEHHBbIE 3HAHHUS I OOBSCHEHUS



pa3HOOOpa3HBIX TPUPOJIHBIX SIBJICHUW W  IPOIECCOB, IPUHIMIIOB
JEUCTBUS  BAXKHEHIIMX TEXHUYECKHX YCTPOWCTB, ISl  PEIICHUS
duznyeckux 3aaad;

3. pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, UHTEIICKTYaIbHBIX U TBOPUECKUX
CIOCOOHOCTEH, CAaMOCTOATEIPHOCTH B TPHUOOPETEHUH HOBBIX 3HAHUM,
pU pemIeHnd (PU3HYECKUX 3a7ad U BBIMOTHCHUH DKCIEPUMEHTATBHBIX
HCCIIEIOBAaHUMN € MCIIOIb30BaHMEM HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

4. BOCTIUTaHUE YOEXKJICHHOCTH B BO3MOXKHOCTH IIO3HAHHUS 3aKOHOB
MPUPOJLI, B HEOOXOIMMOCTH Pa3yMHOTO MCHOJb30BAHUS JTOCTHIKSHUM
HAyKW W TEXHOJOTWM ISl JAJIbHEWIIETO Pa3BUTHUS YEIOBEYECKOIrO
o0111eCTBa, YBAXKEHHUS K TBOPIIAM HAyKH M TEXHUKH; OTHOIIEHUS K (hU3UKE
KaK K 2JIEMEHTY 00I1I€YEI0BEUYECKON KYIbTYPHI;

5. UCTIOJIb30BAHUE TIOJYYECHHBIX 3HAHUM UM yMEHUW JJI1 PEIICHUS
MPaKTUYECKUX 3a/1a4 MOBCEIHEBHOM KU3HHU, 00CCIICUCHHST 0€30IIaCHOCTH
CBOEM JKM3HHM, PpAIMOHAIBHOTO TMPUPOJOIOIL30BAHUS M  OXPaHbI
OKpY>KaroIlei cpeibl.

JlocTrxkeHre ATUX 11eiei 00eCIeYnBaeTCs PEIICHUEM CIETYIOMINX 3a0ay.

6. 3HakoMcTBO yuamuxcsi ¢ 3IIP ¢ Meromamu wuccienoBaHusi oObEKTOB U
SBJICHUUN TIPUPOLBI;

7. IPUOOPETEHNE 3HAHUM O MEXaHMYECKUX, TETUIOBBIX, AJIEKTPOMArHUTHBIX
1 KBaHTOBBIX SIBIICHHUAX, (DU3NUYCCKUX BEIMUHNHAX, XapaAKTCPU3YIOIIHNX ITH
SIBJICHUS,

8. opMHupoBaHKEe yMEHUI HAOMIONATh MPHUPOIHBIC SIBICHUS M BBIOJHSITH
OTIBITHI, JTAOOpATOpPHBIC PA0OTHI U IKCIEPUMEHTAIBHBIC MCCICIOBAHUS C
HCIIOJIb30BAaHUEM HM3MEPHUTEIbHBIX MPUOOPOB, IMIUPOKO MPUMEHSEMBIX B
MPAKTUYECKOMN KU3HU;

9. OBJIQJICHUE TAKUMU MOHATHSAMU, KaK MPUPOIHOE SBJICHHUE, IMIUPUUECKHU
YCTAaHOBJIICHHBIA (akT, mpobiema, TUIOTE3a, TEOPETUUYECKUU BBIBOJ,
pE3yJIbTAT AKCIIEPUMEHTATILHON MTPOBEPKH;

10.MOHMMAaHNE OTIMYUNA HAYYHBIX TAHHBIX OT HEMPOBEPEHHON MH(OPMAITUH,
IIEHHOCTH HAyKH JIJISl YJAOBJIETBOPEHMs OBITOBBIX, MPOU3BOJACTBEHHBIX U
KYJIBTYPHBIX TOTPEOHOCTEH YesioBeKa.

OcoOenHocTH 0TOOpPa M afanTAMK y4eOHOr0 MaTepuasa no Gpusuke
OcHoBoli ~ OOyyeHUS  ydalIuxcs c 3IIP Ha  OpeaMerax
€CTECTBEHHOHAYYHOTO [HKJA SBJISETCA Pa3BUTHE Yy HHUX OCHOBHBIX



MBICJIMTENBHBIX ONepanuii (aHaIu3, CHHTE3, CPaBHEHUE, 0000IIIEHIE) HAa OCHOBE
BBIIIOJIHEHHUSI ~ PA3BUBAIOIIUX  yOpakHEHU#, (QOopMHpPOBaHUE  NPUEMOB
YMCTBEHHON pabOThl: aHaIN3 MCXOJHBIX JAHHBIX, IJIAHUPOBAHHE MaTepuana,
OCYILIECTBJIIGHME IIO3TAlHOIO ¥ WTOTOBOI'O  CAaMOKOHTPOJS, a TaKxke
OCYIIECTBIISICTCS JTUKBUIAIMS MPOOEIIOB B 3HAHUSX, 3aKPEIUICHUE U3y4YEHHOTO
MaTepuaia, oTpabOTKa aJropuTMOB, IOBTOpPEHHE IpoiaeHHoro. bobmioe
3HA4YeHHWE TMPHIAeTCd YMEHHUIO paccka3aTb O BBIIIOJHEHHOH pabore ¢
NpPaBWIbHBIM  YINOTPEOJCHHEM  COOTBETCTBYIOIIEH  TEPMUHOJOTHH U
COOJIIOIGCHUEM JIOTMUECKHUX CBS3€M B M3JaraeMoM matepuane. s yvammxcs
3IIP Ha ypoBHE OCHOBHOrO OOIIEro OOpa30BaHMS MO-TPEKHEMY SIBIISIOTCS
XapaKTepHBIMU: HEJAOCTATOYHBIA YPOBEHb Pa3BUTHS OTICIBHBIX MCUXHUECKUX
MpoIEecCOoB (BOCTIPHUATHS, BHUMAHUS, NaMSTH, MBIIUICHNUS), CHUXCHHBIN
YPOBEHb HHTEJUICKTyaJIbHOTO DPAa3BUTHUS, HU3KHA YPOBEHb BBINOJHEHUS
y4eOHBIX 3a/laHui, HU3Kas YCHEIHOCTh 0OyueHus. IlosTomy mpu uzyueHuun
¢u3uku Tpedyercs LeIeHanpaBIeHHOEe UHTEIUIEKTYalbHOE PA3BUTHE YUAIIUXCSI
c 3IIP, oTBeuaromiee MX 0OCOOEHHOCTSIM U BO3MOXHOCTSIM. Y4eT 0COOEHHOCTEM
yuanmxcs ¢ 3IIP T1pebyer, 4ToOBl mHpHM U3yYEHWH HOBOTO MarTepuaia
00513aTEIbHO TPOMCXOJWIO MHOTOKPAaTHOE €ro IOBTOPEHHE; pacIIUpEeHHOE
pPacCMOTpPEHHE TE€M M BOIMPOCOB, PACKPBHIBAIOIINX CBA3h (PU3UKU C KHU3HBIO;
aKTyaJlM3anys MEePBUYHOTO JKU3HEHHOTO OIbITa YYaIUXCA.

VYcBoeHHe MporpaMMHOro marepuana no (U3MKe BbI3bIBACT OOJbIINE
3arpynHenus y ydammxcs c¢ 3[IP, mostomy Teopusi usyuaercs 6e3 BBIBOJIOB
CIOXHBIX  ¢GopMyn.  3agauu, TpeOyromMe  NPUMEHEHHUS  CIOXHBIX
MaTeMaTUYeCKUX BBIYUCICHUN U (QOpMyJ, B OCOOCHHOCTH TakuUX TEeM, Kak
«MexaHudeckoe IBIKEHUE», «ApXUMenoBa cuia», «MexaHndyeckas SHEpPTus»,
«DNEeKTpUYECKUE SBICHUS», «DJIEKTPOMATHUTHBIC SIBICHUS», PEIIAOTCS B
KJlacce C MOMOIIbIO YUUTEIIS.

Oco0oe BHUMaHHE NPU W3YYEHHH Kypca (PU3UKHU yJensieTcs MOCTaHOBKE
Y OpraHM3allMM SKCIEPUMEHTa, a TaKKe MPOBEICHUIO (MPEUMYIIECTBEHHO Ha
KOKIOM  ypOKE)  KPAaTKOBPEMEHHBIX  JEMOHCTpauuid  (BO3MOXHO ¢
MCIIOJIb30BaHUEM AJIGKTPOHHOM  JeMOoHcTpauuu). HekoTopsie  TeMbl
00s13aTeNTbHO JOJKHBI BKJIIOYATh OMOPHBIC J1abopaTopHbIE pPabOThI, KOTOPHIE
Pa3BUBAIOT YMEHHE MOJIb30BATHCS MPOCTEHIINMU MPHOOpaMH, aHATU3UPOBAThH
MOJy4YEeHHbIE JaHHbIE. B CBA3M ¢ 0COOCHHOCTSMU MOBEIEHHS U AEATEIbHOCTU
yuamuxcst ¢ 3I1P (pacTopMOXKEeHHOCTb, HEOPTaHU30BAHHOCTDH) MPEIYCMOTPEH



CTPOXKAUIIIMI KOHTPOJIb 32 COOJIIOJICHUEM MPABUII TEXHUKH OE30MaCHOCTU MPH
MIPOBECHUHN JTJA0OPATOPHBIX U MPAKTUIECKUX PadoT.

bonbuioe BHMMaHue mnpu u3yueHuu Qusuku nogpoctkamu ¢ 3IIP
oOpammaercss Ha OBJAJCHHE HMH TPAKTUYCCKUMH YMCHHUSIMH W HaBBIKAMH.
[IpenycmarpuBaeTcss  yMEHBIIICHHE O00bEMa TEOPETHUSCKHX  CBEICHUH,
BKJTFOYCHHUE OT/ICTBHBIX TEM WJIH IIEJIBIX Pa3/IesIOB B MaTepUabl Il 0030pHOTO,
03HAKOMHUTENIBHOTO  WiIM  (aKyJIbTaTUBHOrO  u3yuyeHus. [Ipemmaraercs
yMEHbIIIEHHE O00beMa MaTeMaTHYECKUX BBIYMCICHUM 3a CUYET YBEJIWYCHUS
KaueCTBEHHOT'O OIHUCAHUS SBJICHUHN U IIPOIIECCOB

JlocTaTo4HOE KONMMYECTBO BPEMEHH OTBOJMTCS Ha PACCMOTPECHHE TEM U
BOIIPOCOB, PACKPBIBAIOIINX CBSI3b (PH3WKH C KU3HBIO, C TEMH SIBICHHUSIMH,
HaOIIOACHUSAMH, KOTOPBIE XOPOIIO HM3BECTHBHI yYYCHHKAM W3 WX JKA3HECHHOTO
OIIBITA.

MakcuManbHO HCIOJB3YIOTCS  MEXKIPEIMETHBIE CBS3M C  TaKUMH
JTUCHUIUIMHAMU, Kak reorpadus, XuMus, Ouoyiorus, T.K. ooydaromniuecs ¢ 3I1P
O0COOCHHO HYXIAIOTCS B TPEMOJHECEHHH OJHOTO M TOro K€ Y4eOHOro
Mareprajia B Pa3IMYHBIX acMeKTaX, B €ro BapbHPOBAaHWH, B HEOJHOKPATHOM
MMOBTOPCHUH M 3aKPETUICHUH TIOJYYCHHBIX 3HAHUN W TPAKTHYCCKUX YMEHHUH.
[To3Bomsiss paccMaTpuBaTh OJUH W TOT K€ YU4EOHBIM MaTepHall C pa3HBbIX TOUCK
3pEHUS, MEXIPEIAMETHBIC CBS3H CIIOCOOCTBYIOT €r0 Jy4IIeMy OCMBICICHHIO,
0oJiee MPOYHOMY 3aKPETUICHHUIO TTOTYUYCHHBIX 3HAHUH U IPAKTHUCCKUX YMEHHM.

IIpuMmepHbIe BUABI AesiTebHOCTH yyamuxcs ¢ 31IP, o0ycioBiieHHbIe
0coO0bIMH  00pa30oBaTeJbHBIMHM TOTPEOHOCTAMM M olOecneyrBaIoUIue
OCMBICJIEHHOE OCBOE€HHE COJep:KaHuU oO0pa3oBaHMsi MO NpeaMeTy
«DU3UKA»

[IpumepHast TemaTuyeckass W TEPMHUHOJOTHYECKas JIEKCHKa IO Kypcy
¢usuku coorBerctByet [10OOIT OOO.

Coneprxanue BUIOB aesitenbHOoCcTH yuammxcs ¢ 3[1P Ha ypokax ¢usuku
ompenensieTcss uX 0coObIMH 00pa3oBaTeNbHBIMU TOTpeOHOCTsIMU. [lomumo
mupoko ucnosb3dyembix B [IOOIT OOO oOmux i BCeX y4Yalluxcs BUIOB
NEATEeIbHOCTU CJEAYeT YCWINTh BHUABI ACATEIBHOCTH, CHEIU(DUYHBIC IS
JAHHOW KaTeropuud JieTedd, OOecreuynBaroluMe OCMBICIEHHOE OCBOEHUE
coJiepKaHusi 00pa30BaHUs MO MPEAMETY: YCHICHHUE MPEeIMETHO-TIPAKTUYECKON
NEATEIBHOCTH C AKTUBU3ALMEW CEHCOPHBIX CHCTEM; OCBOCHHME MAaTEpHUaNIa C
OTIOPOM Ha aJTrOpPUTM; «IIOIIArOBOCTH» B U3yUYEHUU MaTepHaia; UCIOIb30BaHHE



JIOTIOJIHUTENIBHON BU3YyaJbHOW ONOpPHI (CXEMbI, MIa0JOHBI, ONOPHbIE TaOIUIbI);
pedYeBOM OTYET O IIPOLECCE M Ppe3yJbTaTe JEATEIBHOCTH; BBINOJHEHUE
CHEIHMANbHBIX 3aJaHuil, 00ECIEUMBAIOIIUX KOPPEKIHIO PETYJSIUU yueOHO-
MTO3HABATEJIbHOM AESTEIBHOCTA U KOHTPOJIb COOCTBEHHOTO pE3yJIbTaTa.

Jnsa yuampmxcss ¢ 3IIP cyniecTBEHHBIM SBISIFOTCS HpPUEMBI padOTHI C
JIEKCUYECKUM MarepuajioM o npeamety. IIpoBoaurcs cneunanbHas padbora mno
BBEJICHUIO B AKTHBHBINM CIIOBApPh yYaIlMXCSl COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
W3yyaemble TEpMUHBI BBOJATCS Ha IIOJIMCEHCOPHOM OCHOBE, 0Os3aTesbHa
BU3YyaJbHAsI MOAIEPKKA, AITOPUTMBI pPabOTHI C ONIPEIETICHUEM, OTIOPHBIE CXEMBbI
JUISL AKTyalln3aluy TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTeIbHBIMU MOTPEOHOCTAMHU Yy4YalIUXCs C
311P, npu nuaHupoBaHUM pabOThl YUEHHKA HA YPOKE CIIETYET MPUAECPHKUBATHCA
CIEAYIOIIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: JaBaTh ANTOPUTM OTBETA; pa3pellaTh
[I0JI30BAThCS IUIAHOM, COCTABJICHHBIM IIPHM MOATOTOBKE JOMAIIHETO 3a/JaHMS;
JaBaTh OOJIbIIIE BPEMEHM T'OTOBUTHCS K OTBETY y JOCKH; pa3peliaTh AellaTh
IpeIBapUTEIbHBIE 3aMKUCH, MTOJIb30BATHCS HATJISIIHBIMU TOCOOUSMHU.

2. Tlo BO3MOXHOCTH 3aJ1aBaTh Y4YalIUMCSl HABOIAIIME U YTOUHSIOIIHE
BOITPOCHI, KOTOPBIE TOMOTYT UM IOCIEA0BATEIBHO U3JIOKUTh MATEPHAIL.

3. CractemaTHyecKu MPOBEPATHh YCBOCHUE MATEPHANIA IO TEMAaM YPOKOB,
IUIS1 CBOEBPEMEHHOT'0 OOHApYKEeHHsI MPOOEJIOB B MPOLIEAIIEM MaTepHUae.

4. B mnpouecce H3ydeHHs HOBOIO MaTepuajlla BHUMAHUE YYEHUKOB
oOparaeTcsi Ha HauOoJiee CIOXKHBIE pa3fenbl u3ydaemoir TeMbl. Heo6xomaumo
yaie oOpamaTbcsi K HUM € BONPOCaMH, BBISICHSIOIIUMHU TTOHUMaHUE y4eOHOTO
Marepuala, CTUMYJIUPOBATh BONPOCHI NIPU 3aTPYyAHEHUSAX B YCBOEHUU HOBOIO
Marepuarna.

Mecto yueOHOro npeamera « ®u3nka» B y4eOHOM ILJIaHE

B cootBercTBUU ¢ DenepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO 00ImIero oOpa3oBaHus y4eOHbIH mpeameT «Duszukar
BXOJUT B TIPEIMETHYIO 005acTb «ECTeCTBEHHBIE HayKh» € SBISICTCS
oOs3aTenbHbIM JUisl u3ydenus. Conepikanue ydeOHoro mnpeamera «Dusnkay,
npeacTtaBieHHoe B [IpumepHoit pabGoueit mporpamme, cooTBeTcTByeT DPI'OC
00O, ITpumepHoit OCHOBHOI 00pa30BaTEIBLHON MPOrpaMMe OCHOBHOT'O OOIIIETro
obpazoBanus, IlpuMepHON aganTUPOBAHHONW OCHOBHOM 00pa30BaTEIbLHOM



IporpaMMe OCHOBHOTO o0OmIero oOpa3oBaHMsl y4YallUXCA C  3aJEPIKKOM
NICUXUYECKOTO Pa3BUTHS.

COHEPXXAHUE YUYEBHOI'O ITIPEJAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY-KAIOIEr0o MUPAa

dusuka — Hayka o npupoge. Asnenus npupoxsl (MC). dusmueckue
SIBJICHUS: MEXaHUYECKHE, TEIUIOBBIC, DJIEKTPUUYECKUE, MArHUTHBIE, CBETOBEHIE,
3BYKOBBIE.

dusndeckue BeaMUUHBL. M3Mepenne Gpu3ndeckux BeIuuuH. Dusuueckue
npubopvi®. Ilozpewnocms usmepenuii. MexyHapoaHas CUCTEMA €IHHHIL,

Kak ¢usnka u Jpyrue ecTeCTBEHHbIE HAyKH HW3Yy4aloT MIPUPOY.
Ecmecmeenno-nayunuiti memoo no3nanus: Habawo0eHue, NOCMaHo8Ka HAYYHO20
gONpoca, BblIOGUICEHUE 2UNOMmMe3, IKCNEePUMEeHm NO NposepKe 2Uunomes,
00vscHeHue Habmooaemozo AsneHus. Onucanue @uauveckux sA6NeHUll ¢
NOMOWbIO MOOeIell.

[IpenmMeT u MeTO bl (PU3UKH.

HMemoncmpayuu®

1. MexaHu4eckue, TerIoBbIe, JIEKTPUIECKHE, MATHUTHBIE, CBETOBBIC
SIBIICHUSI.

2. Oduznueckre TpUOOPHl U MpoIeaypa NPSIMBIX HU3MEPEHHI

aHAJIOTOBBIM U IU(PPOBLIM PUOOPOM.

3. OnpeneneHre NorpeHOCTH SKCIIEPUMEHTA.

@ponmanvuvie  nabopamopuvie  padbomel  UAU  INEKMPOHHAA
oemoncmpayusi.

1 MC - 3nemeHTbl COAepKaHMSA, BKIOUYAIOLLME MEKNPeaMETHbIE CBA3M, KOTOPble NoApobHee pPackpbIiTbl B
TEMaTUYECKOM MAaHUPOBaHMMK.

2 3pecb U ganee KypcMBom 0603HaYEHbI TEMbI, U3yYEHME KOTOPbIX MPOBOAMUTCA B O3HAKOMUTEIbHOM
nnaHe. Megaror camocToATeIbHO onpeaenseT o6bem M3ydyaemMoro matepuana.

3 Bce [lemoHcTpaumm 1 JlabopaTopHble paboTbl, NpeacTaBieHHble B COAEPIKAHMM, A0NYCKaeTca (MOKHO)
NpPOBOAUTL, UCMO/b3YA MHOOPMALMOHHbIE U 3/1EKTPOHHbIE TexHo0rMK (LuMdpoBble o6pa3oBaTe/ibHble

pecypcbl).



1.0Onpenenenuie 1EHbl JENEHUS U3MEPUTENIBHOrO Mpubopa (KUCHONb3ys
TEXHOJIOTUYECKYIO KapTy AKCIIEPUMEHTA).

2. U3mepenue 00bEMa KUAKOCTU U TBEPIOTO Tea

3. Onpedenenue pazmepos Maivlx mel.

Pa3nen 2. [lepBoHayajibHbIE CBeIEHUSI O CTPOEHUM BelllecTBa

CrpoeHue BeliecTBa: aTOMbl W MOJIEKYJBI, ux paszmepvl. Onvimei,
0okazvisaroujue OUCKpemuoe CmpoeHue eeujecmad.

JIBkenue yactull BemiecTBa. CBsI3b CKOPOCTH JBMIKEHUS YaCTHUI[ C
Temneparypoil. bpoyHoBckoe nBmwkenue, nudpysus. Bzaumooeticmsue wacmuy
gewjecmea:; npumsdcenue u OmmaiKueaHue.

ArperaTHple COCTOSIHUSI BEILECTBA: CMIPOEHUe 2a308, MHCUOKOcmeu U
MmeépOobIX (Kpucmaiiuyeckux) mej. Bzaumocessnzv medxcoy ceoiicmeamu gewjecmas
8 PA3HbIX A2Pe2AmMHbIX COCMOSAHUAX U UX AMOMHO-MONEKYNISAPHbIM CIPOEHUEM.
Ocobennocmu azpe2ammubix COCMOSHUL 800bl.

Jemoncmpayuu®

1. Hab6nronenue 6poyHOBCKOTO JIBHKECHHUSI.

2. Habntonenune nuddysumn.

DponmanvHule 1a60pamopHbvie padomsl U OnvlmMbol

1. Onenka amameTrpa aroMa METOJOM PSAOB (C HCIOJIb30BAaHUEM
doTorpaduii).
2. OnbITHI IO HAOTIOIEHUIO TETJIOBOTO PACITUPEHUS Ta30B.

3.0mbITHI 110 OOHAPYKEHUIO ACHCTBHS CHJI MOJICKYJISIPHOTO TPHUTSIKCHUS
(271eKMmpPOHHAA 0eMOHCMPAYUUSL).

Pa3nen 3. /IBukeHue U B3aUMOIeCTBHE TeJl

Mexanuueckoe ABmkeHHWE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHXKEHUE.
Cxopoctb. Cpeonsia ckopocmeb npu HepagHOMepHOM Osudiceruu. Pacu€r mytu u
BPEMEHU JIBUKECHUS.

SBnenne unepuu. 3axon unepyuu. Bzaumooeiicmsue men kax npuvuna
usMeHeHus: ckopocmu osudxcenus mei. Macca kax mepa unepmHocmu mend.
[TnmoTHOCTE BemiecTBa. C843b NIOMHOCMU C KOIUYECMBOM MOJIEKYl 8 eOUHUYe
0b6véMa sewecmaa.

4  3pecb n ganee NPUBOAMUTCA PACLUMPEHHbIN NepeYyeHb 1abopaTopHbIX PaboT 1 ONbITOB, U3 KOTOPOro
yuntenb genaet sbiIbop No cBOEMY YCMOTPEHMUIO.



Cuna kak XapakTepucThka B3auMojeuctBusi ten. Cuna ynpyeocmu WU
3akoH ['yka. Hzmepenue cunvl ¢ nomowvio ounamomempa. SIBneHue TATOTCHUS
u cuna tsxectd. Cuna msocecmu na Opyeux niaanemax (MC). Bec Tena.
HeBecomocTs. CrnokeHHe CWJI, HANpaBIEHHbIX IO OJHOM  MPsSMOM.
PaBnonelictByromas cun. Cuna mpenus. Tpenue ckoavocenus u mpenue nokosl.
Tpenue 6 npupooe u mexuuke (MC).

Jemoncmpayuu®

1. HaOmronenne MexaHn4ecKoro ABMKCHUS Tea.

2. N3mepenre CKopoCTH MPSIMOJIMHEUHOTO JBUKEHHUS.

3. HabGnronenue sBneHus HHEPITUN.

4, HaOnronenune naMeHeHust CKOPOCTU MPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEeHUE MaccC 10 B3aUMOAECHCTBUIO TE.

6. CrioxeHne CHiI, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

7. JleMoHCTpanus CHUIBl YIIPYTOCTH Ha Pa3IMUHbBIX MaTepHaiax.

DponmanvHole 1a00pamopHvlie padomul U ONbIMBbL,

1. OrnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIDKCHHS  (IIapuKa
B KUJIKOCTH, MOJICIIH DJICKTPUUYECKOTO aBTOMOOWIS WU T.11.) (371eKmpPOHHAsA
oemMoHCmpayus).

2. OmnpeneneHue cpeiHEe CKOPOCTH CKOJIbKEHHs OpyCKa WM IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

3. Omnpenenenne MIOTHOCTH TBEPIOTO TeNa.

4. OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb pacTsKEHUs

(medopmarniun) Ipy>KUHBI OT TPUIIOKEHHOU CHUJITBI.
5. OnbITEl, JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  CHUJIBI  TPEHHUS
CKOJIB)KEHUS OT Beca Tella M XapaKkTepa COMPUKACAIONINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJ, dKUAKOCTEH U ra30B

Hasnenue. Cnocobvl ymeHvuieHus u ygsenudenus oasineHus. Jlagnenue
eaza. 3asucumocms OasieHus 2aza om o00véma, memnepamypul. llepedaua
oasneHusi meépoviMu menamu, dxcuokocmamu u eazamu. 3axown Ilackans.
ITnesmamuueckue mawiunvl. 3aBUCUMOCTh JTABJICHHS KUIKOCTH OT TJTyOHHBI.
Coobwarowuecs cocyovl. I uopasnuieckue Mexanuzmol.

ATtMmocdepa 3emun u aTMOcepHOE AaBleHUE. [lpuuunsvl cyujecmeo8anus
8030yuHou obonrouku 3emnu. Onvim Toppuuennu. Mzmepenue ammocgpeprozo
oasneHus. 3asucumocms ammocghepHo2o 0asieHus Om BblCOMbvl HAO YPOBHEM
mops. Ilpubopwi 0ns usmeperus ammoc@eprozo 0asieHusl.



Heticmsue ocudxocmu U 2aza HA NOSPYIHCEHHOE 6 HUX Meo.
BoitankuBatomas (apxumenoBa) cuia. 3axon Apxumeoda. Ilrasanue men.
Bozoyxonnasanue.

Jemoncmpavyuu

1. 3aBUCUMOCTH JAaBJIEHUA ra3a OT TeMIepaTyphl.

2. [Iepenaua naBiieHUs KUIKOCTBIO U Ta30M.

3. Coobmraromuecs: CoCy/ibl.

4, I'mppasnuueckui npecc.

S. [IposiBieHue neicTBUS aTMOCPEPHOTO JTABICHUS.

6. 3aBUCHUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT O0OBEMA MOTPYKEHHOMN
YaCTH TeJa U TNIOTHOCTH KUIKOCTH.

1. PaBeHCTBO BRITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcioBue IUIaBaHMWS T IUIABAHUE WA TOTPYKEHUE Tel B

3aBHCUMOCTH OT COOTHOILIEHUS IJIOTHOCTEN TEJIA U ) KUIKOCTH.

@ponmanvhvle 1abopamopHvle padomul u OnbvINbL

1. WccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa
IIOIPYKEHHOM B )KUAKOCTb YaCTHU TEJIA.

2. OnpeneneHue BBITAIIKMBAIONICH CHIIBI, JCMCTBYIOLIEW HA TENO,
MOTPY>KEHHOE B )KUIKOCTb.

3. [IpoBepka HE3aBUCMMOCTH BBITAJTKUBAOUICH CHUJIbI, JEUCTBYIOIIEH
Ha TEJIO B )KUAKOCTH, OT MacChl TEa.

4, OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CUJIBI,
JICHUCTBYIOIEH Ha TEJIO B KHUAKOCTH, OT 00bEMa MOTPYXKEHHOM B KUIKOCTh
YaCTH Tea U OT IJIOTHOCTHU KUJIKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYMPOBAHUE JIOJKHU
Y OTIPEAEITICHUE €€ TPY30II0IbEMHOCTH.

Pa3znea 5. PaGora u MomHOCTH. JHEprus

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHWU3MBI: pbI¥ar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [lpasuno
paenogecusi pwivaea. llpumenenue npaeuna pasHosecus pwviuaza K OIOKY.
«3onomoe npasunoy mexanuku. KIIJI mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass sHeprus. Kunemuueckass u NOMEHYUANbHASL IHEPIUSL.
lIpespawenue o00no20 6uOa Mexamuyeckou SHepeuu 6 Opyeou. 3aKOH
COXpPaHEHUS SHEPTUU B MEXAHHKE.



Hemoncmpayuu

1. [IprMepbl TPOCTHIX MEXAHU3MOB.

@ponmanvusie nabopamopnsvie’pabomst u onvimol’*

1. Omnpenenenre padOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBUKCHHUH
T€Ja M0 TOPU30HTAIILHON MOBEPXHOCTH.

2. HccnenoBanue ycaoBUi paBHOBECHS pblyara.

3. N3mepenune KIIJ[ HakIOHHONW IIJIOCKOCTH  (2J1eKMPOHHAA
demoncmpauus).

4. WN3yueHne  3aKkOHa  COXPAaHEHHsS  MEXAaHWYECKOM  DHEPruu

(2/1eKmpOHHAA 0eMOHCMPAYUsL).

8 KUIIACC

Pa3zgeua 6. TeruioBbie siBJICHUS

OcHOBHblEe NONIOJNCEHUS MONEKYIAPHO-KUHEMUYEeCKOl meopuu CmpoeHus
sewecmea. Macca u pazmepol amomos u monexy1. Onvimsi, NOOM8EepHcoaroujue
OCHOBHbLE NONONHCEHUSL MONEKVIIAPHO-KUHEMUYECKOU MeOpUl.

Mopnenu TBEPAOTO, >KHIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucmannuueckue u amopgnvie mena. QObvsicneHue c80UCME 2A308,
oHcuokocmeti U MEEPObIX Mel HA OCHOBE NOJONCEHUU MOAEKVIAPHO-
kunemuyeckou meopuu. CMauyuMBaHUE U KaANULIApHule s6neHus. Tennogoe
pacwuperue u cocamue.

Temneparypa. Céa3p memnepamypvl CcO CKOPOCHIbIO  MENI08020
08UICEHUS Yacmuy.

Buytpennsis sHeprusi. Cnocobvl uzmeHeHusi GHYMpPEHHel dHepUl:
menionepeoawa U  cogepuieHue  pabomol.  Buovi  mennonepeodauu:
Menjionpo8oOHOCHb, KOHBEKYUS, U3TIyYEHUE.

KonmnuectBo  TemnoThl. Voenonass — mennoémxocmo  eewecmaa.
Tennoobmen u mennosoe pagrnosecue. YpagneHue meniogo2o banauca.

IInasnenue u omeepoesanue KpuUCmMaiiuyeckux eeujecmes. YoenvHas
mennoma naaenenus. Ilapoobpaszoeanue u xonoencayus. Hcnapenue (MC).
Kunenwue. Yoenvnas menyioma napooopazo8aHusl. 3asucumocms
memnepamypul KUREHUs. Om ammocgepHozo oasneHus. Braxcnocmo 6030yxa.

DHeprus TOINMBA. YoenvHas menioma c2opanusl.

Ipunyunwvl pabomsr mennogvix ogueamerneu. KII/[ mennosoeo osuecamens.
Tennosvle 0sucamenu u 3awuma oxpyicaroweti cpeovt (MC).



3axon COXPAHEHUA U npeepauieHUusl dHepcuu 6 menjaoesblx npouyeccax

(MC).

Jemoncmpayuu

1. Habmoienne 6poyHOBCKOTO IBHXKEHUSI.

2. Hab6nronenue nuddysun.

3. HabGnronenue siBneHuii cMaurBaHUS U KAWL PHBIX SIBIICHUH.

4, Hab6nronenue TemioBoro paciumpeHus Tedi.

S. W3meHenue naBiieHUs ra3a npu U3MEHEHUH 00bEMa U HarpeBaHHUU
WIH OXJIQKICHUU.

6. [IpaBuia u3MepeHus: TEMIIEPATYPhI.

1. Bue! Termonepenayn.

8. OxnaxaeHue mpu COBEPIICHUN PaOOTHI.

Q. HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

10. CpaBHeHHe TEITOEMKOCTEHN pa3IMUHbIX BEIIECTB.

11. HaGmroaeHue KUTICHUS.

12. HabGmroaeHue MOCTOSHCTBA TEMIIEpATyphl MPH TJIaBJICHUH.
13. Mogenu TeIUIOBBIX ABUTATEEH.

DponmanvHule 1a60pamopHbvie padomsl U OnvlmMbol

1. OnbITel 1O OOHApPYXKEHUIO JEUCTBUS CHJI  MOJIEKYJISIPHOTO
NPUTSKEHUS (21€eKMPOHHAA OEMOHCMPAYUL).

2. OnbITel MO BBIPAIIMBAHUIO KPUCTAILUIOB MOBAPEHHOW COJIM WIIU
caxapa.

3. OmnpITel MO  HAOJMIONCHHWIO TEIUIOBOI'O  PAcCHIMpPEHHs Ta3oB,
KUJIKOCTEU U TBEPABIX TEI.

4, OrnpeneneHue JaBIeHUs BO3IyXa B OaJIOHE HITIPHUIIA.

5. OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJICHUSI BO31yXa OT
ero o0bEMa 1 HarpeBaHUs UM OXJIaKICHUS.

6. HabGnronenue n3MeHeHnsi BHyTpEHHEH YHEPTUU Teja B pe3yjbTaTe
TerIonepeaun U paboThl BHEITHUX CHUJI.

1. UccnenoBanne  sSBIEHUS  TEIJIOOOMEHAa TIPH  CMEIIMBAaHUHU
XOJIOTHOM U TOPSYEN BOJBI.

8. Uccnenosanue npoiiecca ucrnapeHus.

Q. Omnpenenenre OTHOCUTEIBHOM BIAXKHOCTH BO3/TyXa.

10.  Onpeoenenue yoenvHoti meniomol n1AG1EHUS 1bOA.

Pasznen 7. diekTprnyecKue 1 MATHUTHbIE SIBJICHUS



Onexmpuszayuss ~ men.  JIBa  poma  DIEKTPUYECKUX  3apsioB.
B3anmoneiicTBre 3apsiKEHHBIX TEIL.

Onextpuyeckoe noie. /lpunyun cynepnosuyuu 31eKmpudeckux nozet (Ha
KauecmeeHHOM YpOGHe).

Hocumenu anexmpuueckux 3aps0o6. OremeHmapHulil 31eKmMpUyecKull
3apso. Cmpoenue amoma. [IpoBOAHUKN U AUAIEKTPUKHU. 3aKOH COXpAHEHUS
ANEKTPUUYECKOTO 3apsa.

DIIEKTPUYECKUN TOK. Ycnosus cywecmeoganusi 21eKmpuyecko2o mokd.
MNcTOYHMKN TOCTOSSHHOTO TOKa. J[eMCTBUSI 3JIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DNIeKMPUUecKuil MoK 6 HCUOKOCMAX U 2a3aXx.

PaGoTta M MOUIIHOCTH 3JEKTPUUECKOTO TOKA. 3akon [[xcoyis—/lenya.
Onexmpuueckue yenu u nompeoOumeny 2IJ1eKmpudecKou SHepeuu 6 Oblmy.
Onektpuueckass  nenb. Cuina  TOKa.  ODJNEKTPUYECKOE  HAIPSKEHHE.
CormpoTuBiieHHE TPOBOJHUKA. YOerbHoe conpomusieHue eeujecmed. 3aKOH
Oma nmna ywactka uenu. I[locrmemoBarenbHOE W MapaJIEIbHOE COEOUHEHHE
POBOJAHUKOB. Kopomxoe 3amvlkaHue.

[ToctostHHBIE MarHuThl. B3auMOIEUCTBUE IOCTOSIHHBIX MAarHUTOB.
Maenumnoe none. Maenummuoe none 3emau u e2o 3HaueHue OJisl HCUSHU HA
3emne. Onvim Ipcmeda. Maznumnoe none snekmpudeckoz2o moxa. Ilpumenenue
INEKMPOMACHUMOS8 8 mexHuxe. /lelicmeue MAcHUMHO20 NOJIsL HA NPOBOOHUK C
MOKOM. Dnekmpoodsuecamens — NOCMOAHHO20 — moka.  HMcnonvzosanue
anekmpooguzamenei 8 MmexXHUYecKux yCmpoucmeax u Ha mpancnopme.

Onvimor @apaoes. Aesnenue snexkmpomacnumuou unoykyuu. Illpasuno
Jlenya. Onexkmpocenepamop. Cnocodvl nonyueHusi 21eKmpuyecKol IHepeul.
DJIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu

1. DIIeKTpU3aLUS TEIl.

2. JIBa poza 3JIEKTPUUECKUX 3apsiIOB U B3aUMOAECHCTBHE 3aPSKEHHBIX
TeI.

Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMA.
DIIeKTpOCTaTUUECKAs] HHAYKIIHUS.

3aK0H COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKN TOCTOSTHHOTO TOKA.

© oo N AW

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.



10. DnexTpuyecKkuil TOK B )KUJIKOCTH.

11. T 'a30BbIit pa3ps.

12. H3mepeHne CUIIBI TOKA aMIIEPMETPOM.

13. H3mepeHwne dAEKTPUICCKOTO HAIPSHKCHHS BOJIBTMETPOM.

14.  PeoctaT u Mara3uH CONPOTUBIICHUI.

15. BzaumopeicTBHE NOCTOSIHHBIX MATHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTU pa3/ieJeHUs TOJ0OCOB MArHUTA.

17. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18.  OmmIT OpcTena.

19. MarauTHOE noje TOKa. DIEKTPOMArHuT.

20.  JleiicTBHE MarHUTHOTO TIOJISI HA TPOBOJAHHUK C TOKOM.

21.  DIeKTpoaBUTATENb MIOCTOSHHOTO TOKA.

22. HccrnenoBaHue SBICHUS AIEKTPOMATrHUTHOW WHITYKIIAH.

23.  OmbiTel Dapages.

24.  3aBUCHUMOCTbH HaIpaBJIeHUS MHAYKIIMOHHOTO TOKa OT YCJIOBHIl €ro
BO3HUKHOBEHHUSI.

25.  DIeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

DponmanvHule 1a60pamopHbvie padomsl U OnvlmMbol

1. OnbITel IO HAOTIOMECHUIO DJICKTPU3AMNHN TEJI WHIYKIUEH W TIpH
COTIPUKOCHOBCHHH.

2. UccnenoBanue nedCTBUS SJIEKTPUUYECKOTO TOJISI HA TTPOBOIHUKHU U
JTUDJICKTPUKH.

3. COopka u mpoBepka pabOThI IEKTPUUECKON IEMH MOCTOSHHOTO
TOKA.

4, N3mepenne u peryaupoBaHue CHITbI TOKA.

5. N3mepenne u peryaIupoBaHie HAMPSHKESHUS.

6. Hccneodosanue 3asucumocmu cuibl moxa, udywe2o uepesz pe-

3UCMOp, OM CONPOMUBIIEHUSI PE3UCMOPA U HANPANCEHUSL HA Pe3UCTNope.

7. Onvimol,  0eMOHCmpupyrowue 3a8UCUMOCMb  INEKMPUUECKO20
conpomuenenus npO8OOHUKA OM €20 ONUHbL, NIOWA0U NONEPEeUHO20 CeueHUs U
mamepuana.

8. IIposepka npasuia CILOJCEHUS] HanpsfceHul npu
nOC1e008amebHOM COeOUHEeHULU 08YX PE3UCTNOPOS.

Q. IIposepka npasuna 01 cuibl MOKA NPU NAPALLETLHOM COCOUHEHUU
Pe3UCMOPO8.



10. Ompenenenue pabOTHI BIEKTPUUYECKOTO TOKA, HAYLIETO dYepes
pe3ucTop.

11. OmnpeneneHre MOUIHOCTH 3JIEKTPUYECKOIO TOKA, BBIAEISEMON Ha
pesucTope.

12. HWccnemoBaHue 3aBUCUMOCTH CHJIBI  TOKa, WAYLIETO 4Yepes
JaMIIOYKY, OT HANPSKCHHS Ha HEH.

13. HccnemoBaHue  MarHUTHOIO — B3aMMOJEMCTBUSL  MOCTOSIHHBIX
MarHuTOB.

14. V3yuyeHue MarHUTHOTO TIOJS MOCTOSHHBIX MAarHMTOB IMpPH HX
00BEMHEHUY U Pa3/ICIICHUN.

15. HccnenoBaHue IEUCTBHUSI 3JEKTPUUYECKOTO TOKAa HA MArHUTHYIO
CTpETIKY.

16.  OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS
KaTyIIK{ C TOKOM U MarHuTa OT CHJIbI TOKA U HalpaBJICHUs TOKA B KATYIIIKE.

17.  W3yuyenue nelcTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

18.  Uzyuenue pabomui s1exkmpoosucamersi.

19. Usmepenue KIIJI anexTpoaBUTraTebHON YCTAHOBKH.

20. OmnpITBI 1O  HCCIENOBAHUIO  SIBICHHUS  DJICKTPOMArHUTHOM
WHAYKIIMA:  WUCCICNOBAaHWE  WM3MEHEHHM  3HAUYeHWs W HamlpaBlICHUS
WHAYKIIMOHHOTO TOKA.
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Paznen 8. Mexannyeckue siBJIeHHS

Mexanuyeckoe ABWKeHUE. MarepuanbHas Touka. CuctemMa OTCUéTa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBwxkeHue. Hepasnomepnoe  npamonuneilinoe  Osudicenue. CpenHss u
MCHOBEHHAs CKOPOCHb Meld NPU HEPABHOMEPHOM OBUNCEHUU.

VYckopenue. Pasroyckopennoe npsamonunetinoe osudcerue. CBOOOTHOE
nagenue. Onvimot I anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

[IepBpii 3akoH Hprorona. Bropor 3akoH Herorona. Tperuii 3akoH
Herotona. Ilpunyun cynepnosuyuu cuJ.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpeHnus: cuia mpeHus CKOJIbIHCEHUsL,
Cula mpetusi NOKosi, opyaue U0bl MmpeHusl..



Cuna TsHKECTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHUE CBOOOHOTO
nageHusi. /{euowcenue naanem eokpye Coanya (MC). Ilepséas kocmuueckas
ckopocmb. Hesecomocmuv u nepezpysxu.

PaBHOBecHEe MaTepHATIBHOM TOYKU. AOcomomno meépdoe  meo.
Pasnosecue meépooco mena ¢ 3axkpennénnoii ocvio epaujerus. MOMEHT CHIIBI.
L{enmp masxcecmu.

Nmnynec tena. Hzmenenue umnynvca. Mmnyasbce cunbl. 3aKOH COXPaHEHUS
umiyibca. PeaktuBnoe asmxenue (MC).

Mexannyeckasi pabota U MOIIHOCTh. Pabora cun Tskectu, ynpyzocmu,
mpenus. Cea3b snepeuu u pabomel. 1loTeHINManbHas SHEPTUs TeJa, MOJHATOTO
HaJl INOBEPXHOCTBIO 3eMIM. [lomenyuanvHas 3HEpIUs CoHCamou NPYHCUHDL.
Kunernueckas sueprus. Teopema o kunemuyeckou sHepauu. 3aKOH COXpPaHECHUS
MEXaHUYECKON IHEPTUH.

Hemoncmpayuu

1. HaGnronenne MeXaHMYecKOro JBMXKEHHSI Tella OTHOCUTEIHHO
Pa3HBIX TEN OTCUETA.

2. CpaBHeHUE MyTeld W TPACKTOPUN JBHKEHHUS OJHOTO M TOTO K€
TeJIa OTHOCUTEIBHO PA3HBIX TEN OTCUETA.

3. N3mepenne CKkOpoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHMUS.

4, HccnenoBanne nmpu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHS.

5. HaGnronenue nBuXeHUS Tela 1Mo OKPYKHOCTH.

6. HabGnronenne MexaHU4EeCKUX SIBIICHUM, MTPOUCXOSIIUX B CHCTEME

orcuéra «Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBI)KCHHH
OTHOCUTEILHO KaOMHEeTa (PU3UKH.

7. 3aBUCHUMOCTbh YCKOPEHUS T€Jla OT MAacChl TeJIa U JEUCTBYIOLIEH Ha
HErO CHUJIBL.

8. Habmntonenue paBeHcTBa CUJI IPU B3aMMOICHCTBUM TEJI.

Q. W3meHeHue Beca Tena pyu yCKOPEHHOM JBUKEHUU.

10. Ilepemaua umirysbca Mpy B3aUMOICUCTBUH TEII.

11.  IIpeoOpa3oBaHuUs SHEPTHH MPU B3aUMOJICHUCTBUU TEIL.

12.  CoxpaHeHHE UMITYJIhCa TIPU HEYIIPYTOM B3aUMOICHCTBUU.

13. Coxpanenue UMITYJIbCa pu a0COJIIOTHO yIpyromMm
B3aNMO/IEICTBUH.

14. HabGuroaeHue peakTUBHOIO JIBH)KCHUSI.

15. CoxpaHeHHre MEXaHUYECKOM PHEPTUU MPU CBOOOAHOM IaJICHUU.



16. CoxpaHeHHe MEXaHUYECKOW HSHEpPruv Npu ABUKEHUM Teja TMOJ
JIEUCTBUEM MPY>KUHBI.
@Dponmanvhvle 1ab0pamopHvle padomul u OnbvIMbL

1. Koncmpyuposanue mpaxma Ona pazeona u  OalvbHeuue2o
PABHOMEPHO20 OBUNCEHUS ULAPUKA UL MENEeHCKU.

2. Ompenenenrue CpemHed CKOPOCTH CKOJBKEHHUS Opycka wWiH
JIBMKEHUS IApHUKa IO HAKJIOHHOM MIIOCKOCTH.

3. OmnpeneneHre yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM JIBHXKEHUU
110 HAKJIOHHOM TJIOCKOCTH.

4. HccnemoBanne  3aBUCMMOCTH  MyTH  OT  BPEMEHH  TPHU
PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT CHIIBI
HOPMAJIHLHOTO JaBJICHUS.

6. Onpenenenne korpuIueHTa TPEHUS CKOJIbKECHMUSL.

7. Omnpenenenue KECTKOCTU MPYKUHBI.

8. Omnpenenenre pabOThl CHIIBI TPEHUSI IPU PABHOMEPHOM JIBHXKCHHUU

TENa 0 TOPU30HTAIBHON TIOBEPXHOCTH.

Q. Omnpenenenue pabOTbl CHJIBI YOPYTOCTH TpU MOABEME TIpy3a
C UCIOJIb30BaHUEM HEMOJABH>KHOTO U MOABUKHOTO OJIOKOB.

10. M3yuenue 3ak0HA COXpaHEHUS YHEPTUU.

Pazgen 9. Mexanuveckue KoJie0aHNs U BOJHBI

Konebarensnoe naBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
NEPHUOJI, YacToTa, aMIUTUTyla. Mamemamuyeckuil U NPYICUHHBIU MASTMHUKU.
lIpespawenue snepeuu npu Ko1eb6amenrbHOM O8UNCEHUU.

3aryxatoiue konedanus. BeiHyx)aeHHbIe KoeOaHus. Pe3oHaHc.

Mexannueckue BoJiHbI. CBOMCTBa MEXaHMYECKUX BOJH. [IpodonibHble u
nonepeynvie GOAHbL. J[IUHA GOIHBI U CKOPOCMb €€ pPacnpoCmpaHeHusl.
Mexanuueckue 6onnvt 8 meépoom meie, ceticmuueckue 6oanvl (MC).

3Byk. [pomxocme 368yka u evicoma mona. OmpadiceHue 36VKa.
Hughpazeyk u ynempazeyx.

Hemoncmpayuu

1. HaGmronenune koneOaHuii Tel OO AEUCTBUEM CHIIBI TIKECTHU
U CWJIbI YIIPYTOCTH.

2. Habnronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

3. Habmoienue BeIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.



4. PaCHpOCTpaHeHI/Ie IMPOAOJIBHBIX W IMOIICPCYHBIX BOJIH.

S. Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKyCTHYECKHI pE30HaHC.

@Dponmanvhvle 1ab0pamopHvle padomul u OnbvIMbL

1. OmnpeneneHrne 4acTOTHl U MEPUOAA KOJIEOAHWH MATeMaTHYE€CKOro
MasTHHUKA.

2. OnpeneneHre 4YacTOoTbl M TMEpUOJa KOJEOAHHM MPY>KUHHOTO
MasiTHUKA (971eKMPOHHAA 0eMOHCMPAYUSL).

3. HccnenoBanue 3aBUCUMOCTH ME€pHOJa KOJEOAHUN MOJBELIEHHOTO
K HATH TPy3a OT JJIMHBI HUTH.

4, Uccnenoanne 3aBUCUMOCTH TepUOAa KOJEOAHUW MPYKUHHOTO
MAasITHHKA OT MAacChl Tpy3a (371eKMPOHHAA OEMOHCMPAYU).

5. [IpoBepka  HE3aBUCMMOCTH  Iepuoja  KojebaHuUU  rpysa,
MOABELIEHHOTO K HUTH, OT MacChl Ipy3a.

6. OMnBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh TMEpHOJa KOJeOAHMI
MPY>KUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. N3mepenne yckopeHUss CBOOOJHOTO TMAaJICHUS (271eKMPOHHASA
demoncmpauusi).

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbBIE BOJHBI

DONEeKTPOMArHUTHOE TMOJie. DJIEKTPOMarHuTHeie BoJHBL.  (Ceoticmea
INeKMpoMasHUmMubIX 60aH. [lkana snekmpomacnummusix oan. Mcnoavzosanue
INEKMPOMASHUMHBIX 0IH O/ COMOBOU CEA3U.

OnekTpoMarHuTHass mnpupoga cBeta. CKOpocTh cBeTa. BoiHOBBIE
CBOICTBA CBETA.

Hemoncmpayuu
1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BosiHOBBIE CBOICTBA CBETA.

@dponmanvusie nabopamopnsie’ pabomet u onvimot®
1. N3ydyenne CBOMCTB DJJIEKTPOMATHUTHBIX BOJH C  IIOMOLIBIO
MOOWIBHOTO TenedoHa.

Pa3znen 11. CBeroBbIe ABJICHUSA

JlyueBass Mogmenb cBera. HMcrounukum  cBera.  [Ipamonunetinoe
pacnpocmpanenue ceema. 3ammenus Coanya u Jlymwel. OTpaxeHUe CBeTa.
IInockoe 3epkano. 3akon ompasicenust cgema.



[Ipenomnenue cBera. 3aKOH MpesioMJieHus cBeta. [lonnoe eHympennee
ompadcenue ceema. Hcnonv3zoeanue NOIHO20 GHYMPEHHE20 OMPAN’CEHUs 8
ONMUYECKUx c8emo8ooax.

Jluaza. Xox nmydeit B ymH3e. Onmuyeckas cucmema gomoannapama,
muxpockona u meneckona (MC). [naz kak onmuueckas cucmema.
bnusopyxocms u danvrnosopkocmo.

Pasznoocenue 6enoco ceema 6 cnexmp. Onvimvl Hvtomona. Cnoowcenue
CHEKMPATbHbIX YBEMO8.

Hemoncmpayuu

1. [IpssmMonMHEHOE pacTIpOCTPAaHEHHE CBETA.

2. OTpakeHue cBeTa.

3. [Tonyyenue u300pak€HUU B IIJIOCKOM, BOTHYTOM H BBIITYKJIOM
3epKajax.

4 [Ipenomnenue cpera.

5 Onrtuueckuii CBETOBO/I.

6. Xox mydeil B coOMparonieit JInHs3e.

7 XoJ1 Iy4er B pacCEenBArOIIECH JIMH3E.

8 [Tonydenne n300pakeHU ¢ TOMOIIBIO JTUH3.

9 [Ipunuun aeiicTBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Mopens riasa.

11. Pasmoxenue 6eoro cBeTa B CIIEKTP.

12.  Tlomydenue 6enoro cBeTa MpH CIOKEHUH CBETA PA3HBIX IIBETOB.
@ponmanvhrvle 1abopamopHvle padomul u ONbINbL

1. HccnenoBanne 3aBUCMMOCTH YIJIa OTPa)K€HUSI CBETOBOTO JIyda OT
yria majaeHusl.

2. N3yueHue xapakTepUCTHUK H300pa)ke€HUsi MpeaMera B IIJIOCKOM
3epkae.

3. HccnenoBanue 3aBUCMMOCTH yria MPEJIOMIICHUS CBETOBOTO Jiyya
OT yTJjia MaJeHus Ha TPaHUIE «BO3LyX—CTEKIIOM.

4. [Tosrydenne n300pakxeHnii ¢ TOMOIIBbIO COOMPAIOIIEH JINH3HI.

5. Omnpenenenre (GOKYCHOTO PACCTOSHHSI W ONTUYECKOW  CHIIBI
coOuparole TUH3bI (IAeKMPOHHAA 0EMOHCMPAYUSL).

6. OnbITEl MO Pa3jIOKEHUIO OEIOro CBETa B CHEKTP (271eKMpoOHHAA
demoncmpauus).

7. OnbITel MO BOCHOPUATHIO LIBETA MPEAMETOB NPU UX HAOIIOJECHUU

4yepe3 LIBETOBbIE (PUIIBTPHI.



Pa3znen 12. KBanroBble ABJIeHUSA

Onvimovl Pezepghopoa wm mnaHeTapHas MoOjelb atoMma. Mojens aroma
bopa. Hcnyckanue u nocrowenue ceema amomom. Keanmol.

PamnoaktuBHOCTE. Anbgha-, bGema- u eamma-usznyuenus. CTpoeHUe
aToMHOTrO  siapa. Hyknonnas  moodenb  amomHoco  s0pa. H3zomoneol.
Paouoaxmuenvie npespawenus. Ilepuoo nonypacnaoa amomHuix soep.

SAnepHble peakuyu. 3aKOHBI COXpPaHEHUS 3apsAI0BOTO U MacCOBOT'O YUCEN.
Peaxyuu cunmesa u denenus sioep. Ucmounuku snepeuu Connya u 36é30 (MC).

SnepHast sHepreTuka. /eticmeus paduoakmueHulX U3IYYEHUL HA HCUBbLLE
opeanuzmol (MC).

Hemoncmpayuu
CHexTpsl U3ITyYCHHS U TTOTJIONICHUS.

CriexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTunka HOHUBUPYIOUTUX U3ITYUEHUH.

o0k wWwhE

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOJAYKTOB.
DponmanvHule 1a60pamopHbvie padomsl U OnvlmMbol

1. HccnenoBanne TPEKOB: M3MEpPEHHWE DSHEPTUM  YaCTUIBI  I10
TOPMO3HOMY TTyTH (110 poTorpadusim) (2.1eKmpoHHan 0emoncmpayus).

2. N3mepenue PaIuOaKTUBHOIO dona (31exkmponnas
demoncmpauus).

IHoBTOpPHUTEIHLHO-00001IAOIIIUIT MOAYJIb

[ToBTOpUTETHEHO-0000ITAOIIINIA MOJTYJIb npeHa3HaYeH IS
cUCTeMaTu3allil U OOOOIEeHHs TPEAMETHOTO COJIEp)KAHUSI U OIbITa
NEeSTETLHOCTH, TPUOOPETEHHOTO MPU N3YUEHUHU BCETO Kypca (DHU3UKH.

[Ipyn u3ydeHWH NaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS
BHUJIBI JICITCIBHOCTH, HAa OCHOBE KOTOPBIX OOCCIEUMBACTCS JIOCTHIKCHHE
MPEAMETHBIX U METANPEAMETHBIX IIAHUPYEMBIX PE3yJbTaTOB OOyYCHHUS,
dbopMHpYETCS  €CTECTBEHHO-Hay4yHass TI'PAaMOTHOCTh. OCBOCHHE HAyYHBIX
METOJIOB MCCJICIOBaHUs SIBIICHUM MPUPOABl U TEXHHUKHU, OBJIAJCHUE YMEHUSMHU
OOBSICHATh (DUBUYECKHE SIBJICHUS, MPUMEHSS TMOJyYCHHBIE 3HAHUSA, PpeIlaTh
3a/1a4M, B TOM YHCJIe KAUECTBEHHbBIC U SKCIIEPUMEHTAJIbHBIC.



[IpyHIMIIMANBEHO ~ JAEATENBHOCTHBIM  XapakTep  JaHHOIO  pasfena
peanm3yercs 3a CYET TOr0, YTO YUYALIUECS BBIMOJHAIOT 3a1aHUs, B KOTOPBIX UM
IpeIaraeTcs:

11.Ha OCHOBE MOJYYEHHBIX 3HAHWI pacro3HaBaTb U HAYYHO OOBSICHATH
duznyeckue ABICHUS B OKPYXKAIOIEH MPUPOJIE U TTOBCETHEBHON KU3HU;

12.MCIIONB30BAaTh  IIOJ  PYKOBOACTBOM  II€arora HAy4YHbIE  METOZBI
uccienoBanus (PU3NYECKUX SABJICHUN, B TOM YUCJIE IJIs1 TPOBEPKH TUIIOTES

Y MOJIy4YE€HUs] TEOPETUYECKUX BBIBOJIOB;

13.00bSCHATH C ONOPOI Ha NUJAKTUUYECKUI MaTepual nocjae oO0CyXIEeHUs C

NeAaroroM  Hay4yHble OCHOBBI ~ HaumOojiee  BAXKHBIX  JOCTHXKEHUU

COBPEMEHHBIX TEXHOJIOTMM, HAaIpUMEp, NPAKTHYECKOTO HCIOJIb30BAHUS

pPa3NIMYHBIX MCTOYHUKOB DHEPIMM HA OCHOBE 3aKOHA MPEBPAILICHUSA U

COXPAHEHHUsI BCEX U3BECTHBIX BUJOB YHEPTIHUH.

Kaxnmasgs u3 TeM [JaHHOTO pasjesia BKIIOYAET 3KCIEPUMEHTAIBHOE
UCCIIeIOBaHUE O0OOIIAIOIIEro XapakTepa Ha YCMOTPEHHUE Mearora u Mmpu ero
nomomy. Pasnen 3aBepiraeTcss IpOBEACHUEM IUArHOCTUYECKOW U OLEHOYHOU
paboThI 32 KypC OCHOBHOM IIKOJIBI.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA YUEBHOI'O ITPEJIMETA
«OU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMA

B menom pesynbpTarel ocBoeHusi oOyuatommmucs ¢ 3[IP  ydeOHoro
npenmera «Dusuka» OKHBI COBMAATh C PE3YJIbTaTaMH MIPUMEPHON paboyeit
IporpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHuUsl.

Hawnbosnee 3HaUMMBIMU SIBJISIFOTCS:

JIMYHOCTHBIE PE3YJbBTATDI:

MOTHBallMsI K OOYYEHHMIO U II€JICHANPABJICHHON IO3HABATEIbHOMN
NEeATEIIbHOCTH;

YCTAaHOBKA HA OCMBICIIGHWE JIMYHOTO OMbITa, HaOMIONEHUN 3a
(U3HUECKUMU SKCIIEPUMEHTAMU;

YCTAaHOBKA Ha OCMBICIIEHUE PE3yJIbTaTOB HAOIIOAECHUN 3a IPUPOIHBIMU U
TEXHOT'€HHBIMHU SIBIICHUSMH C MO3ULNN (PU3HUECKUX 3aKOHOB;

CHOCOOHOCTh OLIEHUBATh IMPOUCXOASAIINE U3MEHEHUS U UX MOCIEICTBHUS;
(GopMyIMpOBATh U OLIEHUBATH PUCKH, HOPMUPOBATH OIIBIT;



MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MNPAKTHYECKYIO
JEeSTENBHOCTh (TP COBMECTHOM BBITIOJHEHUU J1a00PaTOPHBIX MPAKTUYECKUX
pabor);

YMEHHUE pa3inyaTth y4eOHbIE CUTyallMHd, B KOTOpbIX ywammiics c¢ 3IIP
MOXET JICMCTBOBaTh  CaMOCTOATENbHO, M  CUTyallMd, TA€  CJeayeT
BOCITOJI30BaThCS CIPAaBOYHOM MH(pOpMAIMEd U JPYTMMU BCIOMOIaTeIbHBIMU
CpelCTBaMu;

CIIOCOOHOCTh MPUHHUMATH PEIICHUE B JKU3HEHHOM CHUTyalldd HAa OCHOBE
IepeHoca MOJIyYeHHBIX B X0Ji¢ 00yueHUs] (pU3MUECKUX 3HAHUM B aKTyaJbHYIO
CUTYAIIHIO;

CIIOCOOHOCTh COOJIIOIaTh B TMOBCEAHEBHOM JKU3HU MpaBuiIa JIMYHOU
0€30MacHOCTH Ha OCHOBE NMOHMMaHUA (PU3NYECKUX SIBJICHUI W 3HAHUS 3aKOHOB
du3uKy;

YMEHHE KPUTUYECKH OLIEHUBAaTh IOJYYEHHYI0 OT coOeceqHuKa
MH(POPMAIUIO, COOTHOCS €€ CO 3HaHUEM (U3NYECKUX 3aKOHOB;

CHOCOOHOCTB IEpeiaTh CBOU COOOpaXEHUsI, YMO3aKIIOUEHUS TaK, YTOOBI
OBITh IIOHATHIM JPYTHM 4EJI0OBEKOM;

aJICKBAaTHOCTh TOBEJCHMS YYallleroCcsl C TOYKHM 3PEHHS] ONACHOCTH WJIU
0€30IMacHOCTH JIJIs1 ce0s WK JIJIsl OKPY KAIOITUX;

YBa)XEHUE K TPYJly U pe3ybTaTaM TPyJAOBOU N€ATEIbHOCTH;

yriayOieHue NpeJCTaBIeHU O UEJIOCTHOW KapTHHE MHpa Ha OCHOBE
NpUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYyUHbIX 3HAHUHM U MPAKTHUUYECKUX
YMEHHM.

METAIIPEIMETHBIE PE3YJIbTATDBI

Osnadoenue  yHUBEPCAIbHBIMU ~ YUEOHBLIMU  NO3HABAMETbHBIMU
delicmeuamu:

BBISIBJISTH IPUYUHBI M CJICICTBUS ITPOCTHIX (PU3NUECKUX SBIICHHUIM;

ONPEACsATh dbu3nyeckue MOHSTHS, CO3/1aBaTh 0000ITICHUS,
YCTAaHABIWBATh AHAJIOTUH, KIACCH(PUIIUPOBATh, CAMOCTOSTEIILHO BBIOUPATH
OCHOBAHHMSI W KpPUTEpUHM i1 KIacCU(UKAIIMU, HCIOJNb3Yysl CIPABOYHYIO
UHGOPMAITUIO U OTMPASICh HAa aJITOPUTM yUEeOHBIX NEHCTBU;

YCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M, CTPOUThH JIOTHUYECKOE
paccyXxaeHue, yMO3akioueHue (MHIYKTUBHOE, JICTYKTUBHOE, 110 aHAJIOTHUH) U
JieaTh BBIBO/IBI TI0JT PYKOBOJICTBOM I1€/1arora;



UCKAaTh WM OTOUpaTh WHOOPMAIMIO WM JaHHbIE U3 HCTOYHUKOB C
y4eTOM MPEASIOKEHHON yueOHOM 3a/1auM U 3aIaHHBIX KPUTEPUEB.

co3/1aBaTh, MPUMEHATH U MPE0OpPa30BHIBATh 3HAKU U CUMBOJIBI, MOJICIIA U
CXEMBI JUIs pelIeHUsT y4eOHbIX 1 MTO3HABATEILHBIX 33/1a4;

C TOMOIIBI0 TeJarora WJIA CaMOCTOSITENIBHO TPOBOJUTH  OTIBIT,
HECJIOXKHBIA HKCIEPUMEHT IO YCTAHOBIECHUIO OCOOEHHOCTEH (HHU3HUECKOTO
00BbEKTa WU SIBJICHUS;

peoOpa3oBbIBaTh MHQPOPMAIUIO U3 OJIHOTO BHJA B JIpyrou (Tabiuily B
TEKCT U 1p.);

yCTaHABJIMBATh B3aMMOCBS3b (PH3WYECKUX SBJICHUH H IIPOIIECCOB,
WCTIOJIB3YSI AJITOPUTM yUE€OHBIX JICHCTBUIA.

Ognadenue  yHUGEPCATbHLIMU  YUEOHLIMU  KOMMYHUKAMUGHLIMU
oelcmeuamu:

OCO3HAHHO MCIOJB30BAaTh PEUEBHIC CPEACTBA B COOTBETCTBHUM C 3ajlaueit
KOMMYHUKAIIUM JIJI1  BBIPAKEHHsSI CBOMX MBICIEHM M MOTpeOHOCTEH is
TUTAHUPOBAHUS CBOEH JIEATEIHLHOCTH;

OpraHU30BbIBATh Y4YeOHOE B3aMMOJICUCTBHE B Tpynne (ompenensTh
oO01Ire 1eu, pacipeaeNaTh POJH, JOTOBApUBATHCS APYT C APYTOM H T. 1.).

IIeJICHANPABICHHO MCIOJIb30BaTh HH(POPMAIIMOHHO-KOMMYHUKATUBHBIC
TEXHOJIOTUH, HEOOXOAUMBIC I pEHICHUS YYCOHBIX W TPAKTHYCCKUX
bu3uYecKuX 3a1a4;

OpraHU30BbIBATh YYEOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEILHOCTh
C YYUTEJIEM U CBEPCTHUKAMU B MPOIIECCE 3aHATUN (DU3UKOM.

Osnaoenue YHUGepcanbHvlMu yueoHviMuU pecynamueHbIMu
oelcmeuamu:

MOHUMATh IIEIM  ©CTCCTBCHHOHAYYHOTO  OOY4YeHHWs, CTaBUTh U
dbopmynupoBath s ceOs HOBBIE 3adaud B ydeOe M TO3HABATEJIbHOU
NeSTETHbHOCTH;

oOHapyxuBaTh U (POpMyIHUPOBaATH YUeOHYIO MPOOIEMY, OTIPECIATh 11ETh
y4eOHOM JeSTEIHHOCTH;

CaMOCTOATENILHO WM C TIOMOIIBI0 YUYWTENs IUIAHUPOBATh IyTH
JTOCTIDKCHHSI Teed B (U3MYECKUX DKCIIEPUMEHTaX, B TOM YHCIIE
aJlbTEpHATUBHBIC, OCO3HAHHO BBLIOMpPATh HamOoyiee 3PHEKTUBHBIC CIIOCOOBI
penieHus: yueOHbIX U TT03HABATENbHBIX 3a/1a4;

COOTHOCUTh CBOM TNPAKTUYECKHWE JIEUCTBUS C  IUIAHUPYEMBIMU
pe3yibTaTaMu, OCYIIECTBJISATh KOHTPOJIb CBOEH JESATEIBHOCTH B TIpoliecce



JOCTHKEHMSI pe3ysbTara, ONPENENsTh CIOCOObl JEWCTBUH B  paMKax
NOPEJIOKEHHBIX YCIOBUH M TpeOOBaHM, KOPPEKTHpPOBaTb CBOU ICHCTBUS B
COOTBETCTBUM C U3MEHSIOIIENCS CUTyaLlUEH;

NPaBUIBHOCTh BBINIOJIHEHHUS HKCIIEPUMEHTAJIbHOM y4eOHON 3ajaud,
COOCTBEHHBIE BOZMOXKHOCTH €€ PEILICHUS;

BJIaJICHHE OCHOBAMHM CaMOKOHTPOJISl, CAMOOLICHKH, IIPUHATHS PELICHUN U
OCYIIECTBJICHUS OCO3HAHHOTO BbIOOpa B Yy4eOHOMl U IO3HABaTEIbHON
NEeATEIbHOCTH;

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpeyiararh IJIaH €€ U3MECHEHNS],

IPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTHb IIPH PEIICHHUU
y4eOHOM 3a/1auu;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

HPEAMETHBIE PE3YJIBTATBI

TpeOoBanusi K mnNpeIMeTHBIM pe3yJbTATAM OCBOCHHUS Y4YeOHOrO
npeamera «@u3nKa», pacnpeaeJeHHbIe 110 roAaM 00y4eHUs

PesynbraTtel mo romam (OpMYIHPYIOTCS IO TNPUHIUITY J00aBICHUS
HOBBIX PE3yJbTAaTOB OT roja K Toay (pe3yibTaThl OUYEPETHOTO Troja IO
YMOJIYAHUIO BKJIIOUAIOT PE3YIbTaThl MPEAbIIYIIHNX JIET).

7 KIIACC

[IpeameTHbie pe3ynabTaThl Ha ©0a30BOM YpOBHE JIOJDKHBI OTpPaXKaThb

c(hOpPMHUPOBAHHOCTH Y YUAIIUXCS YMEHUM:

1. OpPUEHTHUPOBATHCA B TMOHATUAX U ONEPUPOBATH WMHU Ha 0a30BOM
ypoBHE: (UBMYECKHME W XUMHUYECKHE SBJICHUSA, HaOJIOJICHHUE,
AKCIEPUMEHT, MOJIeJNIb, THUIOTE3a; €IUHUIIbl (U3UYECKUX BEIUYUWH;
aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUIKOE,
razoo0pasHoe); MEXaHU4YECKOe JBUKEHUE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MNPSIMOJIMHENHOE), TPACKTOPUS, PABHOJECUCTBYIOIIAS
cun, nedpopmanus  (ympyras, —IJIaCTHYECKas),  HEBECOMOCTD,
COOOIIAIOIITUECS COCYIBI, C OTIOPOU HA TUIAKTUUECKHUI MaTepra

2. paznuuarh sBiaeHus (Auddys3us; TEMIoBOE JIBUKEHHUE YaCTHIL
BEILIECTBA; PABHOMEPHOE JIBUKECHHUE, HEPABHOMEPHOE JIBUKEHUE;
WHEPIMS;, B3aUMOJICUCTBUE TeJ; pasHogecue meEePObIX mel C
3aKpeniéHHol O0Cblo 8pawjeHus; Tepeaada JaBj€HUS TBEPIBIMU
TeJIaMH, KUIKOCTSIMH W Ta3aMu; aTMOC(hEpHOE JaBlieHWE; TIIaBaHUE



T€l; TMPEBpPALEHUS MEXaHWYECKOW SHEPruM) IO OMMCAHUIO UX
XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
TaHHOE (PU3UUYECKOE SBIICHUE, TTOCIIC IPEABAPUTEIIBHOTO OOCYKICHUS C
MeJIaroroM;

pacmo3HaBaTh IMPOSIBJICHUE W3YYEHHBIX (DU3UYECKUX SBJICHUNA B
OKpY)KaIoIeM MHpE, B TOM 4ucie (PU3UYECKUE SBICHUS B MPHUPOJE:
IPUMEPDI ABUKEHUS C PA3IMYHBIMU CKOPOCTSAMHU B JKUBOW U HEKUBOU
npupoje; JCHCTBUE CUIIbI TPEHHS B NPUPOJEC M TEXHHUKE; BIHSHUE
aTMOoc(epHOro JaBJICHUS Ha KUBOW OPTaHU3M; IJIaBaHUE PHIO; phluaru
B TeJie¢ 4YEJIOBEKa; MPU ATOM NEPEBOAUTH MPAKTUUECKYIO 3aJady B
y4eOHY10, BBIJIEIATh CYIIECTBEHHBIE CBONCTBA/MPU3HAKU (PU3NUECKUX
SIBJICHUM C IIOMOIIBIO IIeJarora;

ONUCBHIBATh HW3YUYCHHbIC CBOHCTBA Tel U (U3UYECKUE SIBICHUA,
UCTIONIb3Ysl  (pu3nMyeckue BeTUUYMHBI (Macca, O0O0BEM, IIJIOTHOCTh
BEILIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH,
CUja TSDKECTH, BEeC Teja, Cuja TpEHus, JaBlieHue (TBEPIOTO Tena,
KUJKOCTH, Ta3a), BBITAIKUBAIONIAS CHUJIa, MEXaHUYecKas padora,
MOITHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KOA(PPHUIUEHT TOJIE3HOTO
JNEeUCTBUSI MEXaHU3MOB, KMHETUYECKAs U TMOTCHIMaIbHAs DHEPTHs) C
OTMIOpOM Ha CXeMy; MpPHU OMHCAHWUU PACKPBIBATh (DU3NUECKUN CMBICIT
UCIIOJIb3yeMbIX BEITUYHMH, UX OO0O03HAUYCHUS] M EAMHUIBI (PU3NUECKUX
BEIIMYWH, HAX0OUMb (QOPMYIbl, CEA3blealouiue OAHHYIO QUULECK)IO
BEUUUHY C OpYeUMU BETUYUHAMY, CMPOUMb 2PAPUKU  U3VUEHHBIX
3asucumocmeil usuyeckux eeauyur C ONOPON Ha IUIAKTUYECKHIM
Martepual;

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBIEHUS M IPOIIECCHI,
UCIIOb3Ysl TIpaBWJIa CJIOXKEHHUS Cui (BIIOJb OJHOM MpsIMOi), 3aKOH
I'yka, 3axon Ilackans, 3axon Apxumeoa, npasuno pasrHosecus puvluaza
(bnoka), «30710moe  NpaGuUIO»  MEXAHUKY, 3aKOH  COXpaHEHHs
MEXaHUYECKON PHEPTHUH; MPU ATOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA M 3anucubleams €20 Mamemamuieckoe 6vblpaddiceHue noo
PVKOBOOCMBOM nedazo2a ¢ 00cydicoeHuem niana pabomol,

OOBSACHATH (PU3NYECKUE SIBJICHHUS, MPOILIECCHl U CBOWCTBA Tel, B TOM
Yucji€ W B KOHTEKCTE CHUTYyallMid MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: Mpy MOMOIIHU Mearora BeISBISATh IPUYUHHO-CIICICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTUYECKUX IIAaroB ¢ OMOPOM Ha



10.

11.

1—2 u3ydeHHbIX CBOMCTBA (DU3UUECKUX SBJICHUM, (U3HMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiaTh THUIOBBIE pacy€THbIE 3aJayd B ljaeiicTBME C ONOpOWd Ha
QITOPUTM, MPEIBAPUTENBHO Pa300paHHbII COBMECTHO C IE€arorom,
UCIIONB3YSl 3aKOHBI W (OpPMYJNbI, CBSI3bIBAOIIUE  (DU3UUYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/Ja4d 3allMChIBaTh KPaTKOE
yCIIOBUE, TMOJACTABIATh (U3MUYECKHUE BEIUYMHBI B (QOPMYNBl U
IPOBOJUTH PACUETHI, HAXOJUTh CIPABOYHbBIC JAHHBIC, HEOOXOJIUMBbIE
Ul pElIeHUs 3a/ad, OLEHHBAaTh PEATUCTUYHOCTh IOJIYYECHHOU
(bU3UYECKON BEIIMUUHBIL;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOYKHO PpEIIUTh MPH MOMOIIU
(U3HUECKMX METOJIOB TMOCJE IMPEABAPUTEILHOIO OOCYXKIEHHUS C
MeJaroroM; IMpU TOMOIIM TNeJarora B ONHCAaHUM HCCIEAOBAHUS
BBIJIETISATh TNPOBEPAEMOE MPEANONOKEHHE (TUIIOTE3y), C OMOpod Ha
OUIAKTUYECKA ~ MaTepuana  pas3inyaTb W UHTEPIPETUPOBATH
MOJIyYeHHBIA pe3yJbTaT, HaXOJUTh MOCJe OOCYXIIECHUS C TEIaroromMm
OIIUOKH B XOJI€ OMBITA, JIeJaTh BBIBOJIBI TI0 €r0 pe3yibTaTaMm;

YMETh HaXOJUTh C HCIOJIb30BAHUEM ULU(PPOBBIX 00pa30BATEIbHBIX
PECypCcOB OMNBITHI MO HAOMIONCHUI0 (U3UYECKUX SBJICHUN WM
dbu3uyecknux  CBOMCTB  Teln:  (OpMyIHpoBaTh  IPOBEpPsiEeMbIe
IPEATOJIOKEHUS, cobupath YCTaHOBKY U3 NPEJI0KEHHOTO
o0OpyIOBaHUSI C OMOPOM Ha CXEMy, 3aluChiBaTh XOJ ONbITa U
(GbopMyIMpPOBATH BHIBOJIBI O] PYKOBOJCTBOM II€1arora;

BBIMIOJIHATh MPSIMBIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHM, MaccChl Tela,
00bEMa, CUJIBI M TEMIEPATypbl C MCIOJIb30BAHMEM AaHAJOTOBBIX U
U(QPOBBIX MPUOOPOB C OMOPOM HA AITOPUTM; 3aNUCHIBATh MOKA3AHUS
pUOOPOB € YUETOM 3aJIaHHOU a0COTIOTHON MOTPEITHOCTH U3MEPECHMUIA;
IIPOBOJIUTH COBMECTHO C MEJAaroroM MCCIEN0BAHUE 3aBUCUMOCTHU
OJTHOM (DU3UYECKON BETUYMHBI OT JPYTOW C UCTIOIB30BAHUEM TPSIMBIX
M3MEpPEHUN (3aBUCHMOCTH IMYyTH PAaBHOMEPHO MBUXKYIIETOCA Teja OT
BPEMEHHU JABWKEHUS TEIA; CUIbl MPEHUS CKONIbIICEHUs Om geca meid,
Kauecmea ob6pabomku nogepxHocmel meil U He3A8UCUMOCINU CUTbL
MpeHus om NIowadu CONPUKOCHOBEHUSI MeJl;, CUNbl YNPY2OCmu Om
VOIUHEHUsL  NPYHCUHBL,  BbIMAIKUBAIOUlel  Cuibl om  00véma
NOSPYIHCEHHOU uacmu mena U om NIOMHOCMU HCUOKOCU, eé
He3a8UCUMOCMU OM NJIOMHOCMU mend, Om 21yOUuHvl, Ha KOMOpPYIO



12.

13.

14.

15.

16.

17.

NO2PYIHCEHO meno, YCI08Ull NlA6aHus mejl, YCI08Ull PABHOBECUs
pbluaza u 610K08); TOJA PYKOBOACTBOM TII€Jarora y4acTBOBaTb B
IJIAHUPOBAHMK Y4YEOHOTO UCCJICNOBAaHUS, COOMPAaTh YCTAaHOBKY |
BBITIOJTHATh U3MEPEHHUSI, CIACAYS MPEII0KCHHOMY TUIaHy, (PUKCUPOBATH
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYWH B BHJIC
MIPEIOKCHHBIX TaOJIUIT U TpadUKOB, JeTaTh BBIBOJIBI MO pe3yjIbTaTaM
UCCJIeIOBAHUS;

COOTHOCUTh KOCBEHHbBIE U3MEPEHUS] (U3MUECKUX BEJIMYUH (TJIIOTHOCTh
BEIIECTBA KUJKOCTH MU TBEPIOTO TeJa; CWIA TPEHUS CKOIBKCHHUS;
JaBJICHUE BO3AyXa; BBITAJKHBAIOMIAS CHJIA, JICHCTBYIOIIAsS Ha
MOTPYKEHHOE B JKUIKOCTH TEJI0; KOIPDHUIIMEHT IMOJIC3HOTO JCUCTBHUS
MPOCTBIX MEXAaHW3MOB), CIIEIyS TPEIJIOKCHHOW WHCTPYKIUHU; TIPH
BBITIOJITHCHUH W3MEPEHU TIOJI PYKOBOJCTBOM IeJarora coOupaTh
AKCIIEPUMEHTAJBbHYI0 YCTAaHOBKY W BBIYMCIATH 3HAUYEHHUE HCKOMOM
BEJIUYMHBL;

coOmro/laTh TMpaBuila TEXHUKH O€30MacHOCTH Tpu pabore ¢
1a60paTOPHBIM 000pyI0BaHUEM nocJie MpEABAPUTEIHLHOTO
00CYXK/IeHHUsI C TIEAarorom;

COTIOCTaBIIATh TPHWHIMIBI JEUCTBHUS TMPUOOPOB M  TEXHUYECKHUX
YCTPOWCTB: BECHI, TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCYIbI,
OapoMeTp, phluar, MOJBWKHBIM M HEMOJBIWKHBIN OJIOK, HAKJIOHHAsS
IJIOCKOCTh € OITIOPOM HA JUJAKTUYECKUN MaTepUall,

XapaKTepU30BaTh NPHUHIMIBI  JEHCTBUS  HW3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOWCTB MOCTE MPEABAPUTEITBLHOTO OOCYXACHHUS C
IearoroM ¢ OMOPOM Ha WX ONMUCAaHUSA (B TOM YHCIIC: TTOIIIMITHHUKH,
YCTPOHCTBO  BOJONPOBOJA, THIAPABIMYCCKUN Tpecc, MaHOMETP,
BBICOTOMEp, TOPITHEBOH HACOC, apeoMeTp), HCIOJb3ysS 3HAHUSI O
CBOMCTBaxX (PU3NYECKUX SBIICHUNA ¥ HEOOXOAUMbIC (PU3UUECKHUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

MPUBOJANTh TPUMEPHl / HAXOAUTh HWH(OOpPMAIMIO O TPHUMEpPax
MPAKTUYECKOTO HMCIOIb30BaHMs (PU3UYECKUX 3HAHUN B MTOBCETHEBHOMN
KU3HU JIJIs1 o0ecrieueHus: 0€30MacHOCTH MpU oOpalieHuu ¢ npudopamu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbs U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOIIEH cpeie;
OCYILIECTBJISITH C MOMOIIBIO Melarora 0T00p UCTOYHUKOB MH(MOpMAIUu
B cetu VIHTEpHET B COOTBETCTBUU C 3aJIaHHBIM MOMCKOBBIM 3alPOCOM,



18.

19.

20.

Ha OCHOBE HMCIOIIMXCA 3HAaHUM M IYTEM CPaBHEHHS pPa3IUYHBIX
UCTOYHUKOB  BBIACNIATH  MHPOpMALUIO,  KOTOpas  SIBISETCS
MIPOTUBOPEUYUBOMN MK MOKET OBITh HETOCTOBEPHO;

UCIIOJIB30BaTh IPU  BBINOJHEHUWM YYEOHBIX 3aJaHUM  HAY4YHO-
NOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOTO COJCp>KaHUS, CHpPaBOYHBIC
Marepuaibl, pecypchl ceTtd HHTepHeT; BiIaaeTh NpUEMaMU KOH-
CIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOpPMAILMM U3 OJHOM
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh 01 PYKOBOJCTBOM I€Jarora ¢ o0CykJI€HUEM IJIaHa padOThI
KpaTKW€ TIHCHbMEHHBIE M YCTHBIE COOOIICHHWs Ha OCHOBE 2—3
HMCTOYHUKOB HMH(pOpManuu (HU3UYECKOTO COACPKAHUSA, B TOM UHCIIE
myOJIMYHO JIeJaTh KpPaTKHE COOOIIEHHS O Pe3ysbTaTax MPOEKTOB HIIU
y4eOHBIX HCCIIEJOBAaHUW; TPU HTOM T[PAMOTHO HCIOJIb30BAThH
U3YYEHHBbI NOHATUHHBIN anmapat Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIUICHUE ITPE3EHTALUEH;

OpU  BBIIOJHEHUM YYEOHBIX IMPOEKTOB W UCCIEIOBaHUM 1OA
PYKOBOJCTBOM I€Jarora pacnpeienarh OO0s3aHHOCTH B Tpynmne B
COOTBETCTBUM C MOCTABJICHHBIMU 33]1a4aMU, CIEIUTh 32 BBINOJIHEHUEM
IUTIaHa JIEMCTBMH, aJeKBAaTHO OIICHUBAThL COOCTBEHHBLIM BKJIaJg B
JEeSATEIbHOCTD IpyIIIbI; BBICTPaNBaTh KOMMYHUKATHUBHOE
B3aMMOJIEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

8 KIIACC
[IpeameTHbie pe3yabTaThl Ha ©0a30BOM YypOBHE JIOJDKHBI OTpPaXKaThb

c(hOPMHUPOBAHHOCTD Y YHAIIUXCS YMEHUN:

21.

22.

OpPUEHTUPOBATHCSA B TOHATHUAX M OINEPUPOBATH MMU Ha 0a30BOM
YPOBHE: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHUSI BELIECTBA, KPUCTAUIMYECKHUE U
amop(HBIC Tea, HACBHIIEHHBI W HEHACBIIIEHHBIN Map, BIAXKHOCTh
BO3/1yXa; TEMIIEPATypa, BHYTPEHHSAS SHEPTHs, TEIJIOBOM JIBUTATEIIb;
AJIEMEHTApPHBIA  JJIEKTPUYECKUWA  3apsll, DJIEKTPUUYECKOE  TIOJIE,
MPOBOJHUKA M JUDJICKTPUKHU, TOCTOSIHHBIA JJICKTPUUYECKUM TOK,
MarHuTHOE II0JIE;

paznuyaTh SABJICHHUSI TIOCIIE€ TPEIBAPUTEIBHOTO OOCYXIEHUS C
nefaroromM (TEIIOBOE paclIMpeHue/cxaThe, Terionepeaaya, TerioBoe
paBHOBECHE, CMayMBaHHWE, KAalWUISIPHBIC SIBJICHUSA, UCIIAPEHUE,



23.

24,

25.

KOH/ICHCallus, IUIaBJICHUE, KPUCTAIUIN3AUs (OTBEpAEBAaHUE), KUIICHUE,
Teronepenaya  (TEIJIONPOBOJHOCTh,  KOHBEKLHUS,  H3JIy4YECHHE);
BJIEKTpU3aLUs TEll, B3aUMO/JICHCTBUE 3apsa0B, NEUCTBUSA
ANEKTPUYECKOr0 TOKAa, KOPOTKOE 3aMBIKAHHME, B3aWMOJCICTBUE
MAarHuTOB, JE€WCTBHE MAarHUTHOIO TMOJS Ha MPOBOJHUK C TOKOM,
ANIEKTPOMATHUTHAS UHIYKIHA) IO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLUIUX JaHHOE (PU3UUYECKOE
SBJICHUE;

pacno3HaBaTb C IIOMOLIBIO MEJAarora IpOSIBIEHUE H3YUYEHHBIX
(U3HUECKUX SBJICHUHN B OKPYKAIOLIEM MHUPE, B TOM YUCie (HU3HUIECKUE
ABJICHHSI B MPUPOJE: TMOBEPXHOCTHOE HATSHKEHHE W KAWUISIPHBIC
ABJICHHSI B TPHUPOJE, KPUCTAWUIBI B mpupone, uziaydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHHUE POCHI, TYMaHa,
UHEes, CHera; J3JIEKTpUYECKUE SIBJICHHUSI B aTMocdepe, JIEKTPUUECTBO
KUBBIX OPraHU3MOB; MarHUTHOE MoJie 3eMJH, Apei( MOIIOCOB, POJb
MarHUTHOTO MOJIS JUISl )KM3HU Ha 3emile, MOJSPHOE CUSHHE; IPU 3TOM
NEpEeBOAUTh  MPAKTUYECKYIO0 3a7adyy B  Y4YeOHyIO,  BBIIETAThH
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHMUIA;

ONMKCHIBATh TMOJ PYKOBOJCTBOM Iiefarora ¢ OOCYXJCHHEM IIaHa
paboOThl M3yUYEHHBIE CBOMCTBA TeN U (PU3UUECKHUE SBJICHUS, UCTIOIb3YS
¢usznyeckue  BeNIUYUHBI  (TeMmIepaTypa, BHYTPEHHS  DHEprus,
KOJIMYECTBO TEIUIOTHI, YAENIbHAs TEIJIOEMKOCTh BELIECTBA, YZIEJbHAs
TEIUIOTa IUIaBJICHUS, YJelbHAsl TEIJIOTa MapooOpa30BaHuUs, yAeTbHas
TEIUIOTa CrOpaHus TOIUIMBA, KOI()PUIMEHT MOJIe3HOrO JeHCTBUS
TEIJIOBOW  MalllMHbI,  OTHOCUTEJbHAsT  BIAXHOCTh  BO3IyXa,
ANEKTPUYECKUN 3apsill, CHJIa TOKAa, OJJIEKTPUYECKOE HampsKeHue,
CONMPOTHUBJICHUE TMPOBOAHUKA, YJEIbHOE CONPOTUBIIECHUE BEUIECTBA,
paboTa ¥ MOIIHOCTb 3JEKTPUUECKOTO TOKA); MPU OMHCAHUU NPABUIHHO
TPAKTOBATH C TIOMOIIBIO Mefarora (pPU3NYECKUii CMbICI UCTIOIb3YEMBIX
BEJIMYMH, 0003HAUYCHUS U EAUHMIIBI (PU3MUYECKUX BEIUYUH, HAXOIUTh
(GopMyIibl, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMUUHY C JIPYTUMHU
BEIMYMHAMH,  CTPOUTh  rpadUKU  U3YYEHHBIX  3aBUCHMOCTEH
(pu3nYeCKUX BETUYNH;

ONpEAEATh IOCJIE IPEABAPUTENBHOIO OOCYXKAEHHS € IIEAarorom
CBOMCTBa Te, (PU3NUECKUE ABJICHUS U MPOLECCHI, UCIOIb3YsI OCHOBHbBIE
MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOEHUS BELIECTBA,



26.

27.

28.

IOPUHLUIT CYNEpIO3ULUU MoJed (Ha KayeCTBEHHOM YPOBHE), 3aKOH
COXpaHEeHus 3apsAna, 3akoH OMa JUIs ydacTka LENH, 3aKoH [{ocoysi—
Jlenya, 3aKOH COXpPaHEHHUs SHEPIUU; MPU 3TOM HAXOJUTH CIOBECHYIO
(GOopMyIHMPOBKY 3aKOHA U €r0 MaTEMaTHUECKOE BBIPAKEHUE C OMOPOil
Ha IU(PPOBbIE 00PA30BATEIBHBIE PECYPCHI;

COOTHOCUTH TIOJ] KOHTpOJEM Tmefarora (u3nueckue MpoLecch |
CBOMCTBAa Te€JI, B TOM YHCJIE W B KOHTEKCTE€ CHUTYallMd IPAKTHUKO-
OPHEHTHPOBAaHHOIO XapakTepa, Ipu IIOMOLIM II€1arora BBISABIATH
OPUYUHHO-CJIC/ICTBEHHBIE CBS3H, CTPOUTh OOBsCHeHHue u3 1-2
JOTUYECKMX IIaroB C ONopod Ha 1-2 H3y4YEeHHBIX CBOMCTBA
(u3HUECKUX ABICHHUM, (PU3NYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEN;
pelmarh TUIIOBBIE PACYETHBIE 3a1add B 1-2 NEWCTBHA C ONOpPOM Ha
QITOPUTM, MPEIBAPUTENBHO Pa300paHHbIA COBMECTHO C IEIarorom,
UCTIOJb3ysl 3aKOHbI M (OPMYJIbl, CBSI3bIBAIOUINE  (PU3UUYECKHUE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBMS 3a/aud 3allMCHIBaTh KPaTKOE
YCIIOBHE, BBISABIATH HENOCTATOK JAHHBIX JUISl PEUICHUS 3aJadd,
BBIOMpATh 3aKOHBI U (OpPMyJbI, HEOOXOAUMBbIE s €€ perieHus,
MPOBOJIUTH PACUYETHl M CPABHUBATH MOJYYEHHOE 3HAYEHUE (PU3NYECKON
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMU;

MMETh MPEACTABICHHE O MpoOiemMax, KOTOPbIE€ MOXXHO PEIIUTh MpHU
HOMOIIM (PU3UYECKUX METOJIOB IOCIIE MPEABAPUTEIBHOTO 00CYKIACHHUS
C IeJaroroM; MCHOJIb3ysl OIMCAHME MWCCIIEIOBAaHUSA, BBIICIAThH
IPOBEpPSAEMOE MPEANOI0KEHHE, OLEHUBATH IPABHIBHOCTh MOPsJIKa
IIPOBEJICHUS UCCIIEOBaHUS, 1€JIaTh BEIBOJBL;

29.yMeTh HaxXOAUTh C HCIOJb30BaHWEM IM(POBBIX 00pa30BaTEIbHBIX

PECypCcOB OMNBITHI MO HAOMIONCHUI0 (U3NYECKUX SBJICHUN WM
bu3uYecKX CBOWCTB TeNl (KamwUISpHbIE SIBJICHUS, 3aBUCHUMOCTh
JABJICHUSI BO3MIyXa OT €ro 00bEéma, TeMIepaTypbl; CKOPOCTH Tpolecca
OCTBIBaHMSI/HATPEBAHUS npu U3JIyYEHUU oT 1BEeTa
M3ITy4aroIIei/moromaromed  MOBEPXHOCTH; CKOPOCTh  UCHApPEHUS
BOJIbI OT TeMIepaTypbl >KUJIKOCTH U IUIOIIAAA €€ MOBEPXHOCTH;
AJIEKTpU3alMs TEJI W B3aUMOJACHUCTBUE DJIEKTPUYECKUX 3aPAJIOB;
B3aMMOJEHCTBUE TOCTOSHHBIX MarHUTOB, BHU3yalU3alUsi MarHUTHBIX
NOJIE TMOCTOSIHHBIX MArHMTOB; JEHUCTBHSI MAarHUTHOIO TIOJS Ha
IPOBOJAHUK  C TOKOM,  CBOMCTBA  DJJIEKTPOMAarHuTa,  CBOMCTBA
AIEKTPOIBUTATENS TIOCTOSIHHOTO TOKA): (hOPMYITHPOBATH TIPOBEPSICMBIE



30.

31.

32.

33.

34.

OPEINONIOKEHUs, coOupaTb  YCTAHOBKY U3  IPEMJIOKEHHOTO
0o0Opy/lOBaHUsI C OINOPOM Ha CXEMy; OIUChIBaTh XOJ OIbITa U
(GopMyIUpPOBATH BBHIBOJIBI MO PYKOBOJCTBOM I€Arora;

MMETh NPEJCTABICHUS O M3MEPEHUU TEMIIEPaTypbl, OTHOCHTEIbHON
BJIQAKHOCTH BO3[yXa, CHJIbI TOKA, HAINPSIKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPHUOOPOB M JNATYMKOB (U3MUYECKUX BEIMYUH; MPH
IIOMOIIM TIEAArora CpaBHUBATh pE3yJbTaTbl W3MEPEHHM C YYETOM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;

IPOBOJUTH COBMECTHO C II€1aroroM HCCIEI0BAHUE 3aBUCUMOCTH
OJIHOM (PU3UYECKON BETUUYHUHBI OT JPYrOW C UCIOJIB30BAHUEM IPSIMBIX
U3MEPEHHH (3aBUCUMOCTh CONPOTUBIIEHUSI IPOBOJHUKA OT €ro JJIMHBI,
IUIOMIAM TMOMEPEYHOTO CEYEHUSI U YACIbHOTO CONPOTHUBIICHUS
BEILIECTBA IMPOBOJHUKA; CWJIbl TOKA, MAYIIET0 4Yepe3 MPOBOJHHK, OT
HAIIpsDKEHUS HAa IPOBOJHUKE; MCCIEIOBAaHUE IOCIEAOBATEIBHOIO U
napaJjIeIbHOTO COEIMHEHUN IPOBOJHUKOB): IUIAHUPOBATH
UCCIIEIOBaHUE, COOMpATh YCTAaHOBKY M BBIIOJHATh W3MEPEHUS IOA
PYKOBOJCTBOM  I€Jarora,  ciefgys  NpeIoKEHHOMY  IUIaHy,
(uKCHpOBaTh PE3yJIbTATHI MOJTYYEHHON 3aBUCUMOCTH B BHJI€ TaOIUIl U
rpauKoB, nenaTh BBIBOJBI IO pe3yJbTaTaM MCCIEI0BaHUA TOCIIE
00CYXK/IeHHUsI C TIEAarorom;

COOTHOCUTh KOCBEHHBIE M3MEpeHHusl (pU3MuecKux BeIMuuH (yIenbHas
TEIUIOEMKOCTh BEILECTBA, COMPOTHUBIIEHUE IMPOBOJHMKA, paboTa u
MOIIHOCTB 3JIEKTPUYECKOIO TOKA): C MIOMOILBIO I1€1arora MiIaHupoBaTh
U3MEpEeHHs, coOupaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY, CIEIys
PEISI0KEHHON UHCTPYKIIMH, U BBIYUCIISITh 3HAUYCHUE BEITUUHUHBI;
coOnoaTh MpaBuia TEXHUKM O€30MacHOCTM TNpu  padbore ¢
J1a00paTOPHBIM o0opynoBaHuEM nocJe MpeaBaAPUTEIHLHOTO
00CYXICHHS C TIe1arorom;

CONOCTABIIATH C MOMOILBIO MEAArora MPUHUMIIBI IEUCTBHUS U3yYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOI HA UX OMHUCAHUS (B TOM
quclie: CHUCTeMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOuHa,
aMIepMeTp,  BOJBTMETP,  CYETUMK  DJIEKTPUYECKOW  DHEPIUM,
AJIEKTPOOCBETUTENbHBIE MTPUOOPHI, HArpeBATENIbHbIE JIEKTPONPUOOPHI
(mpuMepbl),  DJIEKTPUYECKHE  NPEIOXPAHUTENIH;  AJIEKTPOMArHur,
AJIEKTPOJIBUraTeNb IOCTOSHHOTO TOKa), HCIOJb3YysS METOJNYECKUE



35.

36.

37.

38.

39.

40.

MaTepualibl O CBOMCTBax (U3MUECKUX SIBICHUA W HEOOXOIUMBbIE
du3nuecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MOCJE MPEIBAPUTEIBLHOTO OOCYXKJIEHHS C IEIarorom
MPOCTHIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIBHBIC TPHUOOPHI
[0 CXEMaM M CXEMaTUYHBIM PUCYHKaM (KUJKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHusl,
ANIEKTPOCKOII, PEOCTAT); COCTABIATH CXEMBbI JJIEKTPUUYECKUX LENel ¢
NOCJENOBATENbHBIM W MAPAJUIEIBHBIM COEOUHEHHEM DJIEMEHTOB,
COOTHOCS YCJIOBHBIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX IIETICH;
MPUBOJUTh  MPUMEPBI/HAXOAUTh  HMHPOPMAIMIO O  MOpUMepax
MPAKTUYECKOT0 MCIOJIb30BaHUSI (PU3MUECKUX 3HAHWUW B MOBCEAHEBHOM
KU3HU JIJ1s1 o0ecTieueHus: 0€30MacHOCTH MpU OOpalleHuu ¢ npudopamu
Y TEXHUYECKUMH yCTPOUCTBAMU, COXPAHECHHUS 37I0POBbSI U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOLIEH CPELE;
OCYHIECTBISITh C  TOMOIIBI0  TeJarora MOUcKk  HH(popMmanuu
¢dusnueckoro cojnepxaHusi B cetu VHTepHET, Ha OCHOBE UMEIOIIUXCS
3HAHUW U MyTEM CPaBHEHUS JTOMOJHUTEIbHBIX UCTOYHUKOB BBIIECIATH
nH(popMaIuio, KoTopas SIBISETCS MPOTUBOPEUMBOU WIIM MOKET OBITh
HEJIOCTOBEPHOM;

HCIIONB30BaTh MPU BBIMOJHEHUM YYEOHBIX 3aJaHUl OTOOpaHHYIO
neJaroroM Hay4YHO-TIOMYJIAPHYIO IuTEpaTypy bu3HIecKoro
COJICpKaHMs, CIPaBOYHBIE MaTepuaibl, pecypchl ceTu HHTepHeT;
BIQJCTh MNpUEMaMU KOHCIEKTHUPOBAHUSA TEKCTa, MpPeoOpa3oBaHUs
uH(pOpMAIIUN W3 OJHOW 3HAKOBOW CHCTEMBl B JPYTYIO C OMOPOW Ha
QJTOPUTM U YTOUHSIOIIHUE BOMPOCHI IIEJarora;

cO3/1aBaTh MO/ PYKOBOJICTBOM TIeJlarora ¢ 00CYyXKJI€HUEM IIJIaHa padOThI
MMCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHUs, 00001as nHopMaIuio
M3 HECKOJBKHX MCTOYHUKOB (PU3UYECKOTO COJEPIKaHUS, B TOM UYHCIIE
myOJIUIHO NPEACTABIATh pe3yJIbTaThl MIPOEKTHOM W
HCCIIEIOBATENbCKOM JIESITENbHOCTH; MPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YUYEHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYILJICHUE MPE3CHTALMEM;

IpU BBIIOJIHEHUH Y4E€OHBIX MPOEKTOB M HCCIEAOBAHUM (PU3NUYECKUX
IIPOLIECCOB MOJI PyKOBOACTBOM I€[arora pacnpeesiTh 00s3aHHOCTU B
IpyIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMH, CIEAUTh 3a
BBIIIOJTHEHUEM IUIaHA JIEUCTBUM U KOPPEKTUPOBATH €ro, aJIeKBaTHO



OLIEHUBAaTh COOCTBEHHBIN BKJIA/1 B JIEATEILHOCTD IPYIIIIbI; BHICTPAUBATh
KOMMYHHUKaTHBHOE B3aUMOJICHCTBUE, TIPOSIBIISA TOTOBHOCTH pa3pemiaTh
KOH(JIUKTHI.

9 KUIIACC

[IpeameTHble pe3yabTaThl Ha ©0a30BOM YpPOBHE JIOJKHBI OTpPa)KaThb

c(hOpPMHUPOBAHHOCTD Y YUAIIUXCS YMEHUM:

41. ODUEHTUPOBATHCS B TOHATHSIX W ONEPUPOBATH MMHU Ha 0a30BOM
YpPOBHE: cHCTeMa OTCYéTa, MaTepualibHas TO4YKa, TPAEKTOpUS,
OTHOCUTEIBHOCTh MEXaHUYECKOIO JBHUXKEHUA, Aedopmanus (ynopyras,
IJIaCTUYECKasl),  TPEHUE,  YEHMPOCMpPEeMUmMenbHoe  YCKOpeHue,
HEBECOMOCTh W TMEPErpy3Kd; LEHTP TKECTU; aOCONIOTHO TBEPIOE
TEJO, LEHTP TSHKECTH TBEPAOrO Tela, PaBHOBECHE; MEXAaHUYECKUE
Kose0aHus Y BOJIHBI, 3BYK, uH(ppa3ByK U yIbTPa3BYK;
ANEKTPOMArHUTHBIE BOJHBI, IIKajda 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JNaIbHO3OPKOCTh,  CHEKmpbl  UCHYCKAHUSL U
noznowjenus; aibdpa-, 6eTa- U ramma-u3JydeHus, U30TONbI, siaepHas
SHEPreTHKa;

1. COOTHOCUThH SIBJICHHS TMOCIE€ NPEABAPUTEIBLHOTO OOCYXACHUS C
negaroroM  (paBHOMEPHOE W HEPaBHOMEPHOE  MPSIMOJIMHEWHOE
IBUKEHHUE, PAaBHOYCKOPEHHOE NMPSIMOJIMHENHOE JIBU)KEHUE, CBOOOIHOE
najeHue  Tel, pPaBHOMEPHOE  JBIKEHUE [0  OKPYKHOCTH,
B3aUMOJEHCTBUE TeJ, PEAKTUBHOE JBW)KEHHE, KOJeOaTelbHOEe
IBWKEHHE (3aTyXarolulde M BbIHYXKICHHbIE KoJIeOaHMsI), PE30HAHC,
BOJIHOBOE  JBWJKEHUE,  OTPaXXEHUE  3BYyKa,  MIPSIMOJMHENHHOE
pacnpocTpaHEHUe, OTpaKeHHEe U MPeIOMJICHUE CBETa, I[OJHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKEeHHUE OEJIOr0 CBETa B CHEKTP U
CJIIOKEHUE CIIEKTPAJIBHBIX I[BETOB, JUCIEPCHSI CBETA, €CTECTBEHHAs
PaaMOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEUYATOrO CIEKTpa M3ITYyUYEHUS)
[0 ONHMCAaHUI0O MX XapaKTepPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
J€MOHCTPUPYIOMIUX JaHHOE (PU3UUECKOE SBJICHUE;

2. pacno3HaBaTb C TIOMOLIBIO TMEJarora MpOSIBIEHUE H3YUYEHHBIX
(bu3HUecKuX SBJICHUHN B OKpYKarouieM Mupe (B TOM yucie Gu3ndeckue
ABJIEHUS B NPUPOJEC: NPWIMBBI WU OTJIMBBI, [BH)XXCHUE IUIAHET
CoNTHEYHON CHCTEMBI, PEAKTHMBHOE [IBU)KEHUE JKHBBIX OpPTraHU3MOB,
BOCIIPDUSITUE 3BYKOB JKMBOTHBIMHU, 3E€MJIETPSICEHUE, CEHCMUYECKUE



BOJIHBI, I[yHaMH, 3XO, I[BE€Ta TEJ, ONTUYECKHUE SIBICHUS B IPUPOLE,
Ouonoruyeckoe JEHCTBUE BUIAUMOTO, YIbTPaUOJIETOBOTO M PEHT-
TC€HOBCKOTO  W3NYyYEHUH; €CTECTBEHHBIM paJMOaKTUBHBIA  (oH,
KOCMUYECKHE  JIy4M, pPAJAOAKTUBHOE  H3JIyYECHHE  IPUPOAHBIX
MHHEPAJIOB; JEHUCTBUE PAJMOAKTUBHBIX HW3JIYYCHHU HA OpPraHU3M
YeloBEeKa), MNpU O3TOM IMOJ PYKOBOACTBOM II€Aarora IMepeBOIUTh
IOPAaKTUYECKYI0 3ajJady B y4eOHYI0, BBIICIATh CYIIECTBEHHBIE
CBOMCTBA/IPU3HAKYU (PU3NUECKUX SIBJICHU;

ONHUCHIBaTh IMOJI PYKOBOJACTBOM TIlearora ¢ OOCYXJIEHUEM IIJIaHa
pabOThl M3yUYEHHBIE CBOMCTBA Ted U (PU3HYECKHUE SIBJICHUS, UCIOIb3YS
(u3nueckre BeIMYUHBI (CpEHSsE U MTHOBEHHas CKOpPOCTh Tejla IpH
HEPAaBHOMEPHOM JBHKCHUH, YCKOPEHHE, ITIEPEMEILICHHE, ITyTh, YII0Bas
CKOpPOCTb, CHJIa TPEHHs], CUJa YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOIO TMAaJECHMs, BEC Tejla, UMIYJbC Tejla, HMITYJIbC CHUJIb,
MeXaHu4yecKass paboTa M MOIIHOCTb, MOTEHLMAJIbHAs HHEPrus Tela,
IOAHATOIO HAJ TMOBEPXHOCTBIO 3€MJIM, IIOTEHLMAIbHAs JHEpPrus
CXKAaTOM MPYKUHBI, KUHETUYECKAsl DHEPrus, IIOJHAs MEXaHW4YeCKas
SHEPrus, Mepuoj M YacToTa KOJeOaHW, NJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, ITOKA3aTENb IPEIOMIIEHUS
Cpelibl); MPU OMHCAHUM C MOMOIIBIO YUUTENS MPAaBUIBHO TPAKTOBATh
(u3MYECKUIl CMBICI UCIIOJIb3YEMbIX BEJIMUMH, 0003HAUEHUS U €TUHULIBI
(¢u3nyeckux BEJIMYMH, C ONOPOM HA METOJMYECKUX MaTepual
HaXoAUTh (OPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO (PU3HUECKYIO BEJIUYUHY C
APYTMMU BEJIMYMHAMH, CTPOUTH TpapUKU HM3yUYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIIMYUH,

XapaKTepU30BaTh MOCIIE MPEABAPUTEIHLHOTO 00CYXKACHHS C Me1aroroMm
CBOMCTBa TeJ, (PU3MYECKUE SIBJICHUS M TMPOLECCHI, UCMOJIb3Ys 3aKOH
COXPAaHEHMUS DHEPIMM, 3aKOH BCEMHMPHOIO TATOTECHMS, NPUHLMII
CyNEPHO3ULMM CWJI, IPUHLUII OTHOCUTEIBbHOCTH ['anmwies, 3aKOHBI
HproroHa, 3aKkoH COXpaHEHUs WMIIYJIbCA, 3aKOHbI OTPaXEHUs U
IIPEJIOMIIEHUSI CBETA, 3aKOHBI COXPAHEHUSA 3apsiOBOTO U MacCCOBOIO
yucesl IpPU SAEPHBIX PEAKUMSIX; NP ITOM HAXOIUTh CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPAKEHUE C ONOPOil
Ha IU(pOoBbIe 00pa30BATENIBHBIE PECYPCHI;

COOTHOCUTh TOJ| KOHTpOJEM Iejarora (uU3nYecKue NpoLecChl U
CBOWCTBA Te€J, B TOM 4YHCIE€ M B KOHTEKCTE CHUTYallMd MNPAKTUKO-



OpUEHTHPOBAHHOTO XapakTepa: BBIABISATH IPU TOMOIIM IeJarora
PUYUHHO-CJICICTBEHHBIE CBSA3M, CTPOUTh OOBSICHEHHE U3 2—3
JOTMYECKUX IIaroB ¢ ONOpOM Ha 2—3 H3y4YEHHBIX CBOWCTBA
duznyecKux ABICHUHN, PU3NIECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEHH;
pelaTh TUIOBBIE pPacyETHhIE 3a/1auyd B 1-2 neicTBUsS ¢ omopoil Ha
QJITOPUTM, TPEIBAPUTEIBHO Pa300paHHBI COBMECTHO C, HCHOJb3Ys
3aKOHBI U (POPMYJIBI, CBS3BIBAIONINE (U3MUECKUE BETUYMHBI: HA OCHOBE
aHajM3a YCIOBUS 3aJlayd 3allMChIBATh KPATKOE YCIOBHUE, BBISBISATH
HEJOCTAIOIINEe WM U30BITOYHBIE JIaHHBIE, BBIOUpPATh 3aKOHBI U
(GopMyibl, HEOOXOAUMBIE JUIsl PEIICHHs, NPOBOJUTH paCUYEThl M
OLICHMBATh C T[OMOMIbIO YYUTENS PEATUCTUYHOCTD MOIYYEHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL

MMETh MPEACTABICHHE O MpoOieMax, KOTOPbIE MOXXHO PEIIUTh IMpHU
HOMOIIM (PU3MYECKUX METOJOB; MCIIONb3YsI ONMHCAHUE HCCIETOBaHUS,
Hocje MpEeABAPUTENBHOIO OOCYXAEHHUS C TIEJaroroM BBIIEIATH
IpoBepsAeMOe MPEANOI0KEHUE, OIEHUBATH MPABWIBHOCTh MOPSJIKA
IPOBENICHUSI HWCCIEAOBaHMS, [eJaTh BBIBOJbBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUI U OTBITOB;

YMETh HaXOJUThb C HCIOJIb30BAHUEM UU(PPOBBIX 00pa30BATEIbHBIX
pPECypCcOoB OMNBITHI MO HAOMIOJMCHUI0 (U3UYECKUX SBJICHUN WM
(¢u3nyeckux cBOMCTB Te (M3y4eHHE BTOporo 3akoHa HeloToHa, 3akoHa
COXpaHEHUs YHEPTUU; 3aBUCUMOCTh TMEpPHOJIa KOJICOaHUI NPy KUHHOTO
MasiTHUKA OT MacChl Tpy3a U ®KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbI MaJbIX KOJICOAHWMW; MPSIMOJUHEHHOE pacnpoCTpaHEHUE
CBETa, pa3joXkeHue Oesoro cBeTa B CIHEKTP; H3YUYEHUE CBOICTB
N300paKeHUs B TJIOCKOM 3€pKajie ¥ CBOMCTB M300paKeHUs MpeMeTa B
cobuparone TuH3€e; HaOII0IeHUE CTUIONIHBIX U JUHEHYAThIX CIIEKTPOB
U3ITyYEHUs): CaMOCTOSTEIbHO COOMpATh YCTAHOBKY M3 M30BITOUHOTO
Habopa 00OpyAOBaHMS C OMOPON HA CXEMY; OMHUCHIBATH XOJ OIbITA U
€ro pe3yibTaThl, (OPMYIHPOBATH BBIBOJLI TOJ PYKOBOJCTBOM
nearora;

NPOBOJWTh TPU HEOOXOJUMOCTH CEPUI0 TPSMBIX HU3MEPEHUH,
ompenenssi CcpeAHee 3HAUYCHHE HM3MEpsSEeMON BEJIUYUHBI (QoKycHoe
paccmosnue cobuparoweli 1uH3bl); O0OOCHOBBIBATH BBIOOP cIocoOa
U3MEpPEHUS/U3MEPUTENBHOTO MPUOOpa;



10.

11.

12.

13.

14.

NPOBOJUTH COBMECTHO C II€JaroroM HCCIICJJOBAaHHE 3aBHUCHMOCTEH
GU3NYECKUX BEIMYUH  C UCTIOJIB30BAaHUEM TMPSIMBIX  U3MEPEHHM
(3aBHCHMOCTD MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAa4aJlbHOW  CKOPOCTH; TEepHoJa KOJCOaHWH  MaTeMaTHYECKOTO
MasTHHKA OT JIJIMHBI HUTH; 3aBUCHUMOCTH YIJIa OTPaKEHUS CBETa OT
yria TajeHuss W yIjla MPeJOMIICHHS OT YIVIa TMaJeHHus):. IOCIe
OOCYXXIeHHsI ~ TOJ,  PYKOBOJCTBOM  Ielarora  IUIaHUPOBATh
UCCIICJIOBAaHUE, COOMpaTh YCTAaHOBKY, (HUKCUPOBATh pE3YJIbTATHI
MOJIyYeHHOW 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BUJE TaOIHI] U
rpaduKoB, ACIAaTh BRIBOBI ITO pe3yJIbTaTaM UCCIICIOBAHMS;
COOTHOCUTh KOCBEHHBIC HM3MEPEHUS (PU3NUYECKUX BEIWYMH (CpeaHSSA
CKOPOCTb W YCKOPEHHE Tejla NpH PaBHOYCKOPCHHOM JBHKCHUH,
YCKOpPEHHE CBOOOJHOIO MaJACHUS, KECTKOCTh NPy UHBI, KOAPOUIIMEHT
TPEHUSI CKOJIbKEHUS, MEXaHW4yeckas paboTa W MOUTHOCTb, YacTOTa U
nepuojJ; KojeOaHWii MaTeMaTH4eCKOro M MPYKMHHOTO MAasTHHKOB,
OonTHYECKas CUja COOMpAIOIIe JIMH3BI, PAaJUOAKTUBHBIA (OH): C
NOMOIIbIO  Texarora  IUIAaHUPOBAaTh  WU3MEpPEeHHs;  coOupaTh
OKCIIEPUMEHTAJILHYIO0 YCTAHOBKY W BBIMOJHATH W3MEPCHHS, CIICTyS
MPEIOKCHHOW WHCTPYKIMH; BBIYUCIIATh 3HAYCHHE BEIWYUHBI U
aHAJM3UPOBATh TIOJYYCHHBIC PE3yJNbTaThl C yYE€TOM  3aJIaHHOH
IIOIPELTHOCTHA U3MEPEHUN;

coOmolaTh TpaBuia TEXHUKH O€30MacHOCTH Tpu  pabore ¢
J1a00paTOPHBIM obopymoBaHHEM nocJe MpeBapUTEIHLHOTO
00CYXK/ICHHUS C TICAarorom;

COTIOCTAaBIIATH C TIOMOIIBIO TIEIarora OCHOBHBIC MPHU3HAKH M3YYCHHBIX
(GU3MYEeCKUX MOJEICH: MaTepHallbHas TOYKa, a0COJIFOTHO TBEPIOE
TEJ0, TOYCYHBIM WCTOYHHUK CBETA, JIyd, TOHKAs JIMH3A, IUIaHETapHas
MOJICNIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sJpa C ONMOpON Ha
METOMYECKUE MaTepUallbl;

XapaKTEepU30BaTh MOCIIE MPEABAPUTEILHOTO O0CYXKICHHS C MEe1aroromMm
MPUHITUTIBL JCHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB
C Omopod Ha WX OmMUCaHUsA (B TOM 4YHCJC: CIHIOMETp, JATYHUKH
MIOJIOKEHUS, PACCTOSHUST W YCKOPEHHWs, pakKeTa, 3XOJIOT, OYKH,
nepuckor, (Qoroammapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOII,
TO3UMETD, Kamepa Bunscona), UCTIONB3YS U POBEIC
o0pa3oBaTenbHbIE PECYPCHI;



15.

16.

17.

18.

UCIIOJI30BaTh TOJI PYKOBOJICTBOM II€Jarora CXeMbl U CXEMaTHYHbIE
PUCYHKM UW3YYEHHBIX TEXHMYECKUX YCTPOMCTB, HW3MEPUTEIbHBIX
npuOOpOB M TEXHOJOTHYECKHX IMPOLECCOB MPH PELICHUH Y4eOHO-
MPaKTUYECKUX  3aJa4; ONTUYECKHE CXEMbl I  IOCTPOEHUS
M300paKeHHUI B TJIOCKOM 3€pKajie U COOUparomieit JIMH3E;

MPUBOANTh  NPUMEPHI/HAXOMUTh  HHPOPMAIMIO O  IpHUMEpax
IPAKTUYECKOTO UCTOIb30BaHUs (U3UUECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHus: 0€30MacHOCTH MpU oOpallleHnH ¢ mprudopaMu
U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 370POBbS U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOIIEH cpee;
OCYLIECTBIATh TOJI PYKOBOJCTBOM II€Aarora IOUCK HWH(popManuu
¢u3nueckoro conaepkaHus B ceTH VHTEpHET, CcamMOCTOSATEIbHO
(GopMyaMpysi TOMCKOBBIA 3alpoC, HAXOAUTh IyTH ONPEACICHUS
JOCTOBEPHOCTH TOJTYYEHHOHM HH(POpMAlMd Ha OCHOBE HMEIOIIHUXCS
3HAHUH U JIONOJIHUTEIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh TMPU BBIMOJHEHUM YYEOHBIX 3aJaHUN OTOOpaHHYIO
e arorom Hay4YHO-TIOMYJIAPHYIO IuTEpaTypy ¢buznyecKoro
collepKaHMs, CHpPaBOYHBIE MaTepuaibl, pecypchl cetu WHTepHeT;
BIIAJETh MNpUEMAaMHU KOHCIEKTHPOBAaHUSA TEKCTa, MNPeoOpa3oBaHUs
nHpOpMaIuu U3 OJIHOM 3HAKOBOW CHCTEMBI B JPYTyIO C ONOPOM Ha
QITOPUTM U YTOUHSIOIIME BOIPOCHI MeAarora; co3JaaBaTh MOJ
PYKOBOJICTBOM TIeIarora ¢ o0Cy>KJICHUEM IJIaHa padOThl NMUCbMEHHbBIC
U YCTHBIE COOOIICHHMS HAa OCHOBE HWHGOPMAIMK W3 HECKOIBKUX
UCTOYHUKOB (PU3UYECKOTO CONEpkKaHUs, MYyOJIMYHO TMPEACTABIATh
pE3yabTaThl MPOEKTHOW WJIM MUCCIIENOBATENBCKOU AEITEIBHOCTH; MPHU
3TOM TPAaMOTHO MCIIOJIb30BATh W3YYEHHBIM [OHATUMHBIN armnapar
u3yyaemoro pasjena (U3MKM W COMPOBOXKIATh  BBICTYILJICHUE
npe3eHTaluen ¢ yuéToM 0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosanuyecrBo yacos
Ne HaumeHnoBaHue pa3aesioB DJIeKTpOoHHbIe (LM (poBbIE)
KoHnTpoJbHbie IIpakTH4eckue
/1 | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI

Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa

1.1 ®dusuka - HayKa 0 MpUpoJe 2 bubmmoreka LIOK
' Y pupon https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 o
HSHHCCICHE BEIHIHAL 2 1 https://m.edso00.ru/7f416194
13 EcTtecTBeHHOHAYYHBII 5 1 bubnuoreka [IOK
' METO/l ITI03HAHUSA https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. IlleppoHavyaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBA
bu6mmoreka [IOK

2.1
Crpoemme semectsa 1 https://m.edsoo.ru/7f416194

JIBrxeHue nu

2.2 B3aNMOIEUCTBHUE YaCTH 2 1 bubmmorexa LOK
' a H https://m.edso00.ru/7f416194
BEILIECTBA
53 ArperaTHble COCTOSIHUS ) bubnnorexa [JOK
' BEIIECTBA https://m.edso0o.ru/7f416194
Hroro no pazneny 5

Paznen 3. /IBuskeHue U B3aUMOIeiCTBHE TeJl



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK

3.1 MeXaHU1ECKOe JIBIDKeHHE 3 https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 bubmuorexa [JOK
' MJIOTHOCTD https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Buper cun 14 https://m.edso00.ru/7f416194
Wroro no pasaeny 21

Pa3neu 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra30B

Hasnenue. Ilepenaua

41 JIaBJICHUS TBEPABIMU 3 bubnuoreka [IOK
' TeJIaMH, KUIKOCTIMH U https://m.edsoo.ru/7f416194
razaMu
bu6mmorexa [IOK
4.2
JlaBIICHHE KHAKOCTH S https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A
TMOC(epHOE TaBJICHHE 6 https://m.edsoo.ru/7f416194
elCTBHUE KUIKOCTH U Tra3a
4.4 ila nor ncéHIiloe B HUX 7 bubmorexa HOK
' 124 https://m.edso00.ru/7f416194
TEI0
Htoro no pazneny 21

Paspnen S. Pa6oTra u MOIIHOCTB. DHEpPrus

bu6mmorexa [IOK
51 Pa6
aboTa I MOHOCTH 3 https://m.edso00.ru/7f416194
5.2 ITpocThie MEXaHU3MBI 5 bubmmorexa LIOK

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK

>3 Mexaiirieckast SHeprits 4 . https://m.edso0.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 19

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f416194

8 KUIACC

HaumeHoBaHMe KoaunuecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KonTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
MporpamMmMbl padoThI padoThI
Pa3nen 1. TenyioBble siBJIEHUA
11 CTpoeHue U CBOMCTBA 7 bu6muoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 T
CIJIOBBIE MPOHECCH 21 1 S https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
DNEeKTpUUECKUE 3apAIbl.
2.1 3apsiKeHHBIE TeJIa U UX 7 1 bubmorexa LOK
' p . https://m.edsoo.ru/7f4181ce
B3aHMOJICHCTBUE
ITocTostHHBIH bu6anoreka LIOK
2.2 . 20 1 7 .
ANEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
bu6anoreka IIOK
2.3 M
ATAHTHPIC ABJICHHA 6 1 1 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnuotexa [JOK
' WHIYKIHS https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO
68 3 14

YAC

OB I10 ITPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJTACC

HaumeHnoBanme Koau4vecTBo 4acoB
Ne DJIeKTpPOHHbIe (LM (pOBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypchl
nporpamMmbl padoThI padoThI
Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHu4eckoe Bu6 110K
HOINOTEKA
11 o
AABIDRCHAC 1 CHOCODRT 10 1 https://m.edsoo.ru/7f41a4a6
€ro OINMHCaHUS
bubmnoreka IIOK
1.2 B i
SAMMOAICHCTBHE TEX 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3
AKOHEL COXpaHEHI 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Koj1e0aHusl U BOJTHBI
21 MexaHn4eckue 7 3 bu6nuorexa [IOK
' Konebanus https://m.edso00.ru/7f41a4a6
99 MexaHU4eCcKHe BOJHEL. 3 1 3 bu6nuorexa [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
DIIEKTPOMarHuTHOE Bu6 OK
31 Hole I 6 5 nonuoreka LI

SJICKTPOMArduTHBIC

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

BOJIHBI

Hroro no pazneny 6
Pa3pnen 4. CBeToBbIe AIBJICHUSA
41 3aKOHBI 6 bubnuorexa [{OK
' pacrpocTpaHEHHs CBETA https://m.edsoo.ru/7f41a4a6
49 JIvH3BI 1 onTHYECKHE 6 bubmuorexa [JOK
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6eaoro 3 bubnuorexa [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
Hcnyckanue u
5.1 MIOTJIOIICHHE CBETA 4 bubmmorexa [IOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 Ctpoenue aToMHOTO 6 bubnmnoreka [JOK
' sapa https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
5.3 A
AACPHEIC peattid ! https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17

Paspnen 6. IloBTopuTe1bHO-0000111aI0IUI MOAY/Ib

6.1

IToBTOpEHUE U
000611IeHNe
coJiep’KaHus Kypca

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

¢u3uku 3a 7-9 xnace

Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

27




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., Aknimoneproe obmectBo «M3natenbetBo «IIpocBemnienner

» dusuka, 8 knacc/ [lepeimkun A.B., O6mecTBO ¢ orpaHnYeHHON 0TBETCTBEHHOCTHIO «/IPODAY; AkiimonepHoe
obmectBo «M3narenscTBO «IIpocBeiieHme

» Gusuka, 9 knacc/ [lepeimkun A.B., I'ytHuk E.M., O0111ecTBO C OrpaHUYe€HHON OTBETCTBEHHOCTHIO «J[PODAY;

AxnuonepHoe odiiectBo «M3aaTenscTBo «lIpocBerieHue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://eduru.ru/



