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Pabouas mporpamma no yueOHoMy mpenmeTy «Pusnka» (6a30BbI YPOBEHbD)
(npenmeTHast 061acTh «EcTeCTBEHHO-HAYYHBIE MTPEIMETHI») (J1ajee COOTBETCTBEHHO
— mporpamma 1o ¢usuke, (pru3nka) BKIIOYACT MOSCHUTEIBHYIO 3aIUCKY, COACPKAHUE
oOy4yeHHs, IUIAHUpYyEMble pe3yJibTaThl OCBOCHUS MPOrpaMMbl 10  (PHU3HKE,
TEMaTU4YeCKOe TNIAHUPOBAHNUE.

[NOACHUTEJIBHA A 3AIIMCKA

PaGouas mporpamma mo QusuMke aIT 0O0y4AIOMUXCS C  3aJCPKKOM
ncuxudeckoro pazputus (nanee — 3[1P) Ha ypoBHe ocHOBHOTO 00111er0 00pa30BaHUS
NOJArOoTOBJIEHa Ha ocHOBe dDenepalibHOrO0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO
cTaHaapTa ocHoBHoro oouiero odpaszoBanus (IIpukaz Munmnpocsemenus Poccun ot
31.05.2021 r. Ne 287) (mamee — D®I'OC OO0OO), denepanbHO ananTUPOBAHHON
o0pa30BaTebHON MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHus AJisi 00yUYaoLIUXCs C
OTpaHUYCHHBIMU BO3MOXKHOCTMHU 3710poBbs ([Ipuka3z Munmnpocsemenus Poccun ot
24 Hosa6ps 2022 1. Ne 1025), ®enepanbHoil paboyueit mporpaMMbl OCHOBHOTO 00IIIEro
oOpa3zoBaHus Mo yueOHOMY mpeamery «®Pusuka» (0a3oBbI ypoBeHb), KoHuenmuu
npenofaBaHus yuyeOHoro mpeamera «Dusnkay B 00pa30BaTENbHBIX OPraHU3AIMIX
Poccuiickoit  denepanuiv, peanu3yomMX OCHOBHBIE  00I1I€00pa3oBaTEIbHBIC
nporpammel, ®DenepasbHOM  pabodeil MmporpaMMbl  BOCHUTaHUS, C  YYETOM
pacmpeieIieHHBIX 10 KJIaccaM MPOBEPsieMbIX TPeOOBAaHUM K pe3ylibTaTaM OCBOCHHS
®denepalbHON aIaNTUPOBAHHON 00Pa30BATENBHON MPOTPaMMBbl OCHOBHOTO OOIIETro
oOpa3oBaHusl JIJIs1 00YYAIOIINXCA C 3aJIEPKKON TICUXUUECKOTO Pa3BUTHSI.

O0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

VYuebuniit  mpeamer «®Puszukay  SABISETCS  CUCTEMOOOpa3yIOIMMM  JIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJbKY (QU3NYECKHE 3aKOHbl MHPO3JaHUs
ABIIIIOTCS.  OCHOBOM COZIEpXKaHUsI KypCOB XUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DPU3MKa BOOPYKAET OOYYAIOIIMXCS HAyYHBIM METOJOM IO3HAHUA,
MO3BOJIAIOIINUM MOJy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[IpenmMer MakcHUMallbHO HampaBlieH Ha (OpMUPOBaHHME HHTEpeca K
IPUPOJHOMY M COLMAIbHOMY MHPY, COBEPLICHCTBOBAHUE I103HABATEIBHOU
nestenbHocTH oOywatoumxcs ¢ 3[IP 3a cuer oBnaneHus MBICIUTEIbHBIMU
ornepauusMH CpaBHEHHUSA, OOOOIIEHHUs, pa3BUTHUE CIIOCOOHOCTHM APTyMEHTHPOBATH
CBOE MHEHUE, POPMHUPOBAHUE BOBMOXKHOCTEH COBMECTHOM JEATENBHOCTH.

N3yyenune ¢Qusuku cnocoOCTByeT pa3BuTui0 y oOyuarommxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpaXeHMs, (PYHKIIMOHAIbHOM TIPaMOTHOCTH, YMEHUSA
BOCIIPUHUMATh M KPUTHUYECKH AHAIMU3UPOBATH WH(GOPMAIIMIO, MPEACTABICHHYIO B
paznuyHbIX (popMax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMITETEHLIUU
oOydJaronuxcst  3aKJIOYaeTCd B  YCBOGHHMM OCHOBBI  (DU3WYECKUX  3HAHUI,
HEOOXOUMBIX JUIsl TIOBCETHEBHOM KM3HU; HABBIKOB 3JI0POBOTO U 0€30MACHOTO IS



YesioBeKa U OKpYXarollei ero cpeasl 00pasa ®u3Hu; (HOPMUPOBAHUH IKOJIOTHIECKON
KYJIbTYPBL.

[Iporpamma oTpaxkaeT cojaepxanHue oO0ydeHus: npeamery «Du3uka» ¢ y4eTom
0co0BIX 00pa3zoBaTesibHbIX NOTpeOHOCTEN 00yyatomuxcs ¢ 3[1P. OBnageHne faHHBIM
y4eOHBIM MPEAMETOM MPEJICTABIISAET ONPEACIICHHYIO TPYAHOCTD I O0yUYarOIIMUXCS C
3[IP. D10 cBA3aHO ¢  OCOOCHHOCTSMHU  MBICIUTEIBHON  JEATEIBHOCTH,
NEPUOJUYECKUMHU  KOJEOAHUSIMM  BHUMAaHHUS, MajbiM  OOBEMOM  MaMSATH,
HEJOCTATOYHOCTBhIO OOLIEro 3amaca 3HAaHWW, MOHMW)XCHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KHUM YPOBHEM PEUYEBOTO PA3BUTHS.

Jlis mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4deOHOro mpeamera «Dusukan
HeoOXxoaMma ajanTanus oObeMa M Xapakrtepa ydyeOHOro Marepuayia K
[TI03HABATEJIbHBIM BO3MOKHOCTSIM JaHHOW KaTeropuu oOydarouuxcs, YYeT HX
OCOOEHHOCTE pa3BUTHS: UCIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXIIPEIMETHBIX CBA3EH, TIOCTENIEHHOE YCI0KHEHUE N3y4aeMOro MaTepuaa.

JlanHass mporpamMma KOHKPETU3HMPYET COJEP)KAHHME IPEAMETHBIX TEM B
COOTBETCTBUHM C TpeOOBaHMSIMH O0Opa30BaTEIBHOIO CTAHJAAPTa, PEKOMEHIYEMYIO
MOCJICAOBATEIBHOCTh M3YUYEHHUS! pa3[eioB (U3UKH C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTUKM Y4e€OHOro IMpoliecca, BO3PACTHBIX U
NICUXOJIOTHUECKUX ocoOeHHocTel oOyuarouuxcsa ¢ 3[IP Ha ypoBHE OCHOBHOIO
oOuiero oOpa3oBaHMsl, ONpeNEIsieT MUHUMAJIbHBII HAaOOp OIBITOB, JEMOHCTpAIH,
MPOBOJIMMBIX ~ YYUTEJIEM B Kiacce, JadOpaTOpHBIX padOT, BBINOJIHAEMBIX
00yYarOIINMHUCH.

Meroguueckorn OCHOBOM M3ydeHus1 Kypca «Du3MKa» Ha ypOBHE OCHOBHOTO
oO1ero oOpazoBaHuUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOIXO,
00€CreYnBaAOIMINA JTOCTUKEHUE JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
0o0pa3oBaTeNbHbIX  PE3YJbTATOB MOCPEJICTBOM OpraHu3aluu AKTUBHOU
MO3HABATEJIbHON NIE€ATEIbHOCTH OOYYaIoLUXCsl, YTO OYEHb BAXKHO MpPHU OOYy4YEHUU
nereit ¢ 3P, 11 KOTOPBIX XapaKTepHO CHUYKEHHE MMO3HABATEIIbHON aKTUBHOCTH.

Hesan u 3axa4u n3y4ennst yueOHoro npeamera « Dusukar»

Obwue yenu wuzydeHUs: ydeOHoOro mnpenMera «®Du3MKa» TMPEACTABICHbI B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.

OCHOBHOM 11eIbI0 O0yUEHHUsI AETeH ¢ 3aJePKKON MCUXUYECKOTO Pa3BUTHS Ha
JAHHOM TMPEIMETE SBIISIETCS: MOBBIIMICHUE COLMAIbHOM aJanTaluu JeTeld uepes
npuMeHeHne GU3NYEeCKUX 3HAHUHN Ha MPaKTHKE.

st obygaronuxcst ¢ 3I1P, Tak ke, Kak U 11 HOPMATHUBHO Pa3BUBAIOLIUXCS

CBEPCTHHUKOB,  OCBaMBAIOLIMX  OCHOBHYIO  00pa30oBaTeibHYIO  IPOrpammy,
JOMUHUPYIOLIEE 3HAaUEHHE TPUOOPETAIOT TaKUE yeu, Kak:
= npuoOpeTeHre HuHTepeca M cTpemiieHus oOyuyatomuxces ¢ 3[IP k

HAyYHOMY H3yYCHHIO TMPUPOJbI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

. pa3BuUTHE Oa30BBIX IPEACTABICHUA O HAYYHOM METOJC ITO3HAHHS H
(dhopMHpOBaHUE UCCIIETIOBATEIIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
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. dbopMupOoBaHHME HAYYHOTO MHUPOBO33PEHUS, HA JOCTYITHOM IS
oOyuatomuxcs ¢ 3IIP ypoBHe, Kak pe3ysibrara U3y4eHHs] OCHOB CTPOEHUSI MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DPU3UKHU;

. dbopMupoBaHUE MPEACTABICHUN O poiu (U3UKU Ui PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHue 3TuX 1eieid 00ecreurnBaeTcsl peleHueM CIeAYIONIUX 3a0ay.

. npuodpeTeHre 0a30BBIX 3HAHUM O JUCKPETHOM CTPOEHUHU BEILECTBA, O
MEXAHUYECKHUX, TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. npUOOpETEeHNE YMEHUN ONUCHIBATh U OOBICHATH (DU3HUECKHE SIBJICHUS C
MCIIOJIb30BaHUEM IOYUYECHHBIX 3HAHUN U C OMOPOM Ha TIaH/CXeMY;

. OCBOCHHME METONOB PEIICHUS NPOCTEHMIINX PACUYETHBIX 3a4ad C
MCIOJIb30BaHNEM (PU3UUECKUX MOJIEJICH C OMIOPOii Ha aJITOPUTM;

. pa3BUTHE YMEHUW HAOIIONAaTh TNPUPOAHBIC SIBICHUS U BBINOJHATDH

OMbITHI, J1a0OpaTopHble pPabOThl W  OKCIEPUMEHTAJIbHBIE  HCCIEIOBaHUS €
MCITIOJIb30BAHUEM U3MEPUTENBHBIX MPUOOPOB (O] PYKOBOJCTBOM YUHUTEIA);

. OCBOEHHUE MPUEMOB PabOThI ¢ HHPOopMaIen HU3NUECKOTO COAepKaHus,
BKJIIOUass HH(OpPMAIIMI0O O COBPEMEHHBIX JOCTHKEHHUSX (U3UMKH, aHalu3 U
olleHHBaHUE MHGOPMAIIUY;

. 3HaKOMCTBO  cO  cepaMu  NPOPECCUOHATBHOU  JAEATEIbHOCTH,
CBSI3aHHBIMH C (DU3UKOM, M COBPEMEHHBIMH TEXHOJOTHSIMHA, OCHOBAaHHBIMU Ha
JTOCTHKEHUSX (PU3UUECKON HAYKHU.

Ocob0ennocTH oTOOpa M aganTaAlUM y4e0HOIro MaTepuaJia no gusnke

OcHoBoMl 00yueHus oOyJarommxcs c 3I1P Ha npeaMeTax
€CTECTBEHHOHAYYHOTO IMKJIA SIBJIIETCS Pa3BUTHE y HUX OCHOBHBIX MBICIUTENBHBIX
omeparuii (aHaJu3, CHUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBINOJIHEHUS
pa3BUBAIOIINX YIPaKHEHUH, (popMUpOBaHUE MPUEMOB YMCTBEHHOW PaOOTHI: aHAN3
WCXOIHBIX JIaHHBIX, IUTAHWPOBAHHME MaTepHalia, OCYIIECTBICHHE TOATAIHOTO W
UTOTOBOTO CAaMOKOHTpPOJISl, a TaKXKE OCYIIECTBISIETCS JHMKBUIAIMS MPOOETIoB B
3HAHUAX, 3aKpEIUICHNE U3YYEeHHOT0 MaTeprasa, oTpaboTKa aJropuTMOB, TOBTOPEHHE
npoiaeHHoro. bonpinoe 3HadeHne mpuaaeTcsi YMEHUIO paccKa3aTh O BBITTOJHEHHON
paboTe ¢ TpPaBUIBHBIM YNOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMHUHOJIOTUN H
COOJIIOICHUEM JIOTUYECKUX CBA3€M B M3iaraeMoM Matepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO 00IIEero o0O0pa30BaHUsA MO-TIPEKHEMY SIBISIOTCS
XapaKTepHBIMU: HEIOCTATOUYHBI YPOBEHb PAa3BUTHS OTACIBHBIX IMCUXUYECKHX
IpOLECCOB (BOCTIPUSTHS, BHUMaHUS, MaMSATH, MBIIIJICHUS), CHUKEHHBIH YPOBEHb
MHTEJJICKTYaJIbHOTO Pa3BUTHs, HU3KUNA YPOBEHb BBINIOJHEHUS y4eOHBIX 3aJjaHHi,
HU3Kas ycrnemHocTs oOydeHusa. [lostomy mnpu wusydenun ¢usuku Tpebyercs
I[eJICHANIPaBICHHOE HHTEIUICKTYalbHOE pa3BuTHe oo0yuatontuxcs ¢ 3[1P, oTeeuaromiee
UX OCOOEHHOCTSIM M BO3MOXXHOCTSAM. YueT ocoOeHHocTed oOywaromuxcs ¢ 3I1P
TpeOyeT, 4TOObl MpPU HU3YYEHUHM HOBOIO MaTepuayia oO0sA3aTeNbHO MPOUCXOUIIO
MHOTOKpPaTHOE €ro IMOBTOPEHHUE; PACHIMPEHHOE PACCMOTPEHHWE TeM U BOIPOCOB,
PaCKpBIBAIOMINX CBs3b (DM3UKHU C JKU3HBIO; aKTyalln3alusi EPBUYHOTO KU3HEHHOTO
OTbITa O0yYAIOITUXCSI.



YcBoeHre mporpaMMHOrO0 MaTepuana Mo (u3uKe BbI3BIBAET OOJbIINE
3arpyaHeHus y oOyuwatomuxcsi ¢ 3IIP, mosromy Teopusi uzydaercsi 0e3 BBIBOJOB
CIOXHBIX (opmys. 3amadyu, TpeOYIOIHUEe MPUMEHEHHUs CIOXKHBIX MaTeMaTUYeCKHX
BBIUKMCIICHUA U (PopmMyl, B OCOOCHHOCTH TakKMX TeM, Kak «MexaHuueckoe
IBIKCHUEY», «ApXUMEIOBAa cHila», «MexaHuyeckass SHEprus», «INEKTPUYECKUE
ABICHUSD», «JIEKTPOMAarHUTHBIC SIBJICHUS», PEIIAIOTCA B KIJIACCE C TMOMOIIBIO
YUHUTEIIS.

Ocoboe BHMMaHWE TIPH HW3YYCHUH Kypca (PU3UKHU YIEISACTCS TOCTAHOBKE H
OpraHM3alliy SKCIIEPUMEHTA, a TAK:Ke MPOBEACHUIO (MMPEUMYILECTBEHHO HA KaXKJIOM
YpPOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid  (BO3MOXHO C  HMCIOJIb30BAHUEM
AIIEKTPOHHON JIeMOHCTpamnuu). HekoTopble TeMbl 0053aTE€IbHO JOJKHBI BKIIFOYATH
OTIOpHBIEC JTA0OpATOpPHBIE PAOOTHI, KOTOPHIE PA3BUBAIOT yMEHHUE I10JIb30BAThCS
MPOCTEUITUMU TIPUOOpPaMU, AaHAIM3UPOBATH TMONYYCHHBIC JaHHBIE. B CBs3m ¢
OCOOEHHOCTSIMU  TOBEJEHUS U JedTelbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOXKANIINI KOHTPOJIb
3a cOOJII0JICHUEM TIPABUIJI TEXHUKU O€30MaCHOCTH MPU MPOBEACHUH Ja00pPaTOPHBIX U
MPaKTUYECKUX PaboT.

bonbmoe BHuManue npu uzydenun Gusuku noapoctkamu ¢ 3I1P obparmnaercs
Ha OBJIAJICHHE UMM NPAKTUYECKUMU YMEHUSIMH M HaBblkaMHu. [IpemycmarpuBaercs
yYMEHBIICHUE 00beMa TEOPETUUYECKHX CBEACHHUH, BKIIOYCHHE OTACIbHBIX TEM WIIU
LEeNbIX pa3fej]oB B Marepuaibl Uil 0030pHOT0, O3HAKOMUTEIBHOIO  WJIN
(daxynpraTuBHOrO M3yueHus. [Ipennaraercss yMeHbllleHHEe 00beMa MAaTEeMaTUYECKUX
BBIYMCIICHUN 32 CUET YBEJIMUCHUSI KAUECTBEHHOTO OMUCAHUS SBJICHUHN U MIPOIIECCOB

JlocTaTOuHOE KOJMYECTBO BPEMEHHM OTBOJUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PAaCKPBIBAIONIUX CBA3b (PU3UKUA C JKU3HBbIO, C TEMH SBICHUSIMH,
HaOJI0ICHUSIMU, KOTOPBIE XOPOILIO U3BECTHHI YUCHUKAM U3 UX )KU3HEHHOTO OTBITA.

MakcuMallbHO ~ WCMOJB3YIOTCA ~ MEXKIPEIMETHbIE  CBA3M C  TaKUMHU
TUCHIUIUIMHAMU, Kak reorpadus, Xxumus, Ouojorus, T.K. oOydaromuecs c¢ 3IIP
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJTHOTO M TOTO K€ Y4eOHOro marepuaia B
pPa3JIMYHBIX AaCHEKTaX, B €ro BapbUPOBAHHH, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUIEHUH  TOJYYEHHBIX 3HAHUW W MPAKTAUYECKUX yMmMeHuu. llo3Bosss
paccMaTpuBaTh OJWMH W TOT >K€ YYEOHBIM MaTepuall C pa3HBIX TOYEK 3PECHHS,
MEXIIPEMETHBIE CBSI3U  CIIOCOOCTBYIOT €ro JydllIleMy OCMBICIIEHHUI0, OoJee
MIPOYHOMY 3aKPEIJICHUIO TTOJTYYEHHBIX 3HAHUN U MPAKTUUECKUX YMEHUH.

IIpumepHble BuabI JesaTeqabHOCTH oOy4yaromuxess ¢ 3IIP, oOycioBiieHHbIE
0oco0bIMM  00pa3oBaTeJIbHbIMM  NOTPEOHOCTSIMH M o0ecneyuBaOIIHe
OCMBICJICHHOE OCBOCHHE COJIePKAHUN 00pa3oBaHus N0 npeamerty «Puznka»

[IpumepHas TeMaTuyeckass ¥ TEPMHUHOJOTUYECKAs JEKCHUKA TI0 Kypcy (pu3uku
cootBercTtByeT ®OIT OOO.

Conepxanue BUAOB AesTenbHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax ¢usmku
OTIpEeNEeNsIeTCs UX 0COOBIMH 00pa3oBaTENbHBIMU MOTPeOHOCTAMH. [ToMuMO TIUPOKO
ucnojap3yeMmbix B @OIT OO0 o6mux a1 Bcex 00ydaromuxcsi BUIOB €SI TEIILHOCTH
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CJIeyeT YCUJIUTh BUABI AESITEIbHOCTH, crieln(UyIHbIe ISl JAHHON KaTeropuu JCeTeu,
o0ecreunBaroIINe OCMBICIIEHHOE OCBOCHUE COAEpkKaHUsI 00pa30BaHUs 1O IPEIMETY:
YCUJICHUE MPEIMETHO-IIPAKTUUYECKON JEeATEIIbHOCTH C aKTUBU3ALMEd CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepuayia ¢ OIOPOH Ha aNTOPUTM; IIOIIArOBOCTHY» B U3YyUYEHUU
MaTepuana; HUCIOJb30BaHUE JIONOJIHUTEIbHOW BU3Y&JIbHOH ONOPBI  (CXEMBI,
1a0JI0HBI, ONOpHBbIE TaOJUIBI); PEYEeBOM OTYET O IMpoLecce U pe3yibTare
JESITEIbHOCTH; BBIIOJIHEHUE CIIEHUAIbHBIX 3aJJaHUM, 00ECIEeUnBaIOIIUX KOPPEKIIUIO
peryiauuu  yaeOHO-TI03HABATEIbHON JESITEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTaTa.

Jns obyuarommxcsi ¢ 3IIP cymiecTBeHHBIM SBISIOTCS TpUEMbl pabOTHI ¢
JIEKCUYECKUM MaTepuanoM 1o mpenmery. I[IpoBogutcs cmneuuanbHass paboTa 1O
BBEJICHUIO B aKTUBHBII CIOBapb 0Oy4YaONIMXCSI COOTBETCTBYIOUICH TEPMHHOJIOTHH.
N3ydyaemble TEpMUHBI BBOJATCS Ha TOJMCEHCOPHON OCHOBE, 00s3aTelbHa
BU3yaJIbHAs NOIJEPIKKA, AITOPUTMBI padOThI C ONPENEIECHUEM, OTIOPHBIE CXEMBI IS
aKTyaJu3aluy TEPMUHOJIOTHH.

B cBa3u ¢ ocoObiMM 00pa3oBaTeIbHBIMU MOTPEOHOCTAMU OOYYAIOIIUXCS C
31IP, npu miaHupoBaHUU PabOThl YYEHHKAa Ha YPOKE CIEAYeT MNPUICPKUBATHCS
CJIEYIOIIUX MOMEHTOB:

1. Ilpu ompoce HEoOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3pellaTh
M10JIb30BATHCSA MJIAHOM, COCTABJIEHHBIM IIPH MOJArOTOBKE JOMAIIHETO 3aJaHMsl; 1aBaTh
Oojblle BpEeMEHHM TOTOBUTBCA K OTBETY Y JIOCKM; paspemarb JelaTh
IpeBapUTENbHBIE 3alMCH, TIOIB30BATHCS HATTISAHBIMU TIOCOOUSMH.

2. Ilo BO3MOXXHOCTH 3a/JaBaTh OOYYAIOIIMMCS HABOJAIIME W YTOYHSIOIIUE
BOMPOCHI, KOTOPBIE TOMOT'YT MM TOCJEI0BATEILHO H3JI0KHUTh MaTepHall.

3. CucreMaTn4ecKn IPOBEPATHh YCBOECHHWE MATEpHANIa IO TEMaM YpPOKOB, IS
CBOEBPEMEHHOT0 OOHAPYKEHHUS MPOOESIOB B MPOLIEAIIEM MaTepurare.

4. B npouiecce U3y4eHUs: HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpariaercs
Ha HanboJiee CIOXKHBIE pa3zebl u3ydaemont Tembl. Heo6xoammo yaiie oOpamiaThes K
HUM C  BOIPOCaMH, BBIACHAIOIIMMU TOHMMaHHE Y4YyeOHOro MaTepuala,
CTUMYJIMPOBATh BOIIPOCHI MPU 3aTPYAHEHHUSIX B YCBOEHUH HOBOT'O MaTepuasa.

Mecto yueOHOro npeamera «®@usnka» B y4eOHOM ILIaHE

B cootrBercTBUM Cc DenepalibHBIM TOCYNApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOT'O 001Iero oOpa3oBaHusi yueOHbIN npeameT «Dusnka» BXOIUT
B MpeaMeTHYI0 005acTh «EcTecTBeHHbIE HayKu» W SBISETCA 00S3aTEIbHBIM IS
uzydenus. Coneprkanue yueOHoro npeamera «Du3nkay, mpeacTaBIeHHOe B paboyeit
nporpamme, cooTBeTrcTByeT POI'OC OO0, ®denepanbHOlt 00pa3oBaTEILHOM
MporpaMMe OCHOBHOro o0miero oOpaszoBanusi, denepanbHON aganTHPOBAHHOU
o0pa3oBaTeILHON MPOrpaMMe OCHOBHOTO OOIIETro 00pa30BaHUs J1Jis O0YYaIOIIUXCS C
3aJIep’)KKON Tcuxudeckoro pa3Butus. OOIee YMCIIO 4acoB, PEKOMEHOBAHHBIX IS
u3ydyeHus pusuku Ha 6a30BOM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B
HeJnento), B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIETTIO).



COJEPXAHME YYEBHOTI'O ITPEIMETA «®U3UKA»
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY:KAKIEr0 MUPA

®du3ukKa — HayKa 0 Ipupoje. ABieHus npupoabl (MCl). PusnyecKue SBICHUSA:
MEXaHUYECKHUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BelUYuHBL. W3mepeHue ¢uiznueckux BenuuyuH. Q@usuyeckue
npu60pb12. Tlocpewnocms usmepenuti. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAYKH U3Yy4arOT Ipupoay. Ecmecmeenro-
HAyuHblll Memoo NO3HAHUs: HaOnooeHue, NOCMAHOBKA HAYYHO20 B0ONpoCd,
8bIOBUIICEHUE — 2UNome3, dKCNepuMeHm No NpoeepKe 2unomes, 0ObICHeHUe
Habarooaemoeo asienus. Onucanue Quzu4ecKux s1eHull ¢ NOMOubIo Mooenell.

[TpeameT u MeTOaBI HU3UKH.

ﬂexnom‘mpauuu3

1. Mexannyeckne, TEIUIOBBIE, JJIEKTPUUYECKUE, MAarHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. duznueckre TpuOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U

U (POBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimoul

1.Onpenenenrie 1eHbl JIETICHUST H3MEPUTEIILHOTO TMpudopa (MCHOJIb3Ys
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. I3MepeHne pacCTOsSHUM.

3. U3mepenne 00bEMa )XUIKOCTHA U TBEPAOTO Tela

4. Onpeodenenue pazmepos Maivix mei.

5. N3mepenne TtemmepaTypbl TpH IOMOIIHM JKHIKOCTHOTO TEpMOMETpa H
JTaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke cunomeswvi: OAIbLHOCMb NOJLEMA
wapuka, nyweHHo20 20pu30HmMaibHo, mem Ooabule, 4em Ooabule 8blICOMA NYCcKd.

Paznen 2. IlepBoHayajibHbIe CBeJI€HUS 0 CTPOEHUM BelllecTBa

CrtpoeHue BemecTBa: aTroOMbl W MOJICKYJBI, ux pasmepwvl. Onvimel,
00Ka3vlearouue OUCKpemnoe CmpoeHue 8euecmad.

JBmkenne dwactuil BemiectBa. CBsS3b  CKOPOCTH JIBIDKCHHS YacTHI[ C
TemriepaTtypoil. bpoyHoBckoe nBwxkenue, muddysua. Bzaumoodeiicmeue uacmuy
gewecmea: npUmMsiCeHue U OMmaiKusaHue.

ArperaTHble COCTOSHHUS BEIICCTBA: CMPOEHUE 2a308, HCUOKOCMEU U MEEPObIX
(kpucmaniuueckux) men. Bzaumocessv medxcoy ceolicmeamu eeujecms 8 pPA3HbIX
A2pecamHbiX COCMOSHUAX U UX AMOMHO-MOAEKYAPHLIM cmpoeHuem. Ocobennocmu
azpe2amHuix COCMOSIHUL B00bL.

! MC — s1eMeHTBI CoflepKaHus, BKIIOUAONME MEXIPEIMETHBIC CBSI3H, KOTOPHIE OAPOGHEE PACKPHITH! B
TEMATUICCKOM IIJIAHUPOBAHUU.

2 3)ICCB " JaJIe€ KypCruBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOAUTCA B OBHAKOMUTEIILHOM ILIAHE. Henaror
CaMOCTOSTENIFHO OTIpeeNsIeT 00beM H3y9aeMoro MaTepHaa.

¥ Bee JlemoncTparmu i JlabopaTopHbie paGOTEI, MPEICTABICHHbBIE B COAEPKAHMH, JOMYCKAETCs (MOKHO) TIPOBO/IHTH,
HCTIONB3YSl HPOPMAITMOHHBIE U DJICKTPOHHBIE TEXHOJIOTHH (IIM(PPOBBIE 00pa30BaTEIbHEBIE PECYPCHI).
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ﬂeMomcmpauuu4

1. HaGmroienre OpOyHOBCKOTO IBUYKEHUSI.

2. Habmoaenue nuddysumu.

3. Habnwooenue  aenenuil, 0O BACHATOUUXCS NPUMSIICeHUEeM unu
OMMANKUBAHUECM YACTNUY BEULECMBA.

Jlabopamopnuie padomul u onvimul

1. Oyenxa oOuamempa amoma MmemooOM psio08 (C UCHONL30BAHUEM
Gomoepadghuii).

2. OmbITHI 110 HAOIOACHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.

3. OmpITel IO OOHAPYKEHUIO MEUCTBHUSI CHJI MOJICKYJISPHOTO TPUTKCHUS
(2/1eKMpPOHHAA 0EMOHCIMPAUUSL).

Pa3nen 3. /IBukeHue U B3aUMOAeCTBHE TeJl

Mexannueckoe nBUXKEHHE. PaBHOMEpHOE U HEPAaBHOMEpPHOE JBH)KCHHE.
Cxopoctb. Cpeowsis cKopocmsv npu HepasHOMepHoM OgudiceHuu. Pacuér mytu u
BPEMEHU JABUKCHHUS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk NpUdUHA
uUsMeHeHus cropocmu o0eudxceHuss men. Macca kak Mmepa uHepmuocmu meid.
[InotHocTe BemiecTBa. CBA3b MIOMHOCMU C KOAUYECMBOM MOJNEKYl 8 eOuHuye
0OvéMa sewecmsa.

Cuiia kak XapakTepuCTHKa B3auMojeucTBus Ten. Cuna ynmpyeocmu W 3aKOH
I'yka. Mzmepenue cunvl ¢ nomowpto Ounamomempa. SIBIEHUE TATOTEHUS U CHUJA
TsokecT. Cuna msowcecmu Ha opyeux niaanemax (MC). Bec tena. HeBecoMoCTb.
CiioxxeHue cuJji, HalmpaBJICHHBIX MO OAHOM mpsMou. PaBHogencTByromas cui. Cuna
mpenus. Tpenue ckoavbocenus u mpenue noxos.. Tpenue 6 npupooe u mexuuxe (MC).

ﬂemoucmpauuu3
HabGnronenue MexaHnueckoro IBMKEHHS Tela.

N3MepeHne cKkOpoCTH MPSIMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc N0 B3aUMOJICVCTBUIO TEI.

CrnoxeHue cuil, HalpaBJICHHBIX IO OJTHOW MPSMOM.

JIaﬁopamopubte pabomul u onvimul

1. OnpeneneHne  CKOPOCTH ~ PAaBHOMEPHOIO  ABWXKEHUS  (LIApUKa
B KUJIKOCTH, MOJICJIA DJEKTPUUECKOTO aBTOMOOWJIA WU T.1M.) (2J1eKmpoHHAA
oemMoHCcmpayusi).

o vAwN P

2. Omnpenenenue cpeqHel CKOPOCTU CKOJIbKEHUS OpycKa WIM IIapHKa 10
HAKJIOHHOM INIOCKOCTH.

3. OnpeneneHne MIOTHOCTH TBEPIOTO TeNA.

4, OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsDKeHHS (AedopmMaiinm)

MPYKUHBI OT MPUJIOKEHHOMN CHUJIBI.

4 .
31ech 1 ganee MPUBOINUTCS PACIIUPEHHBIHN MepeveHb J1ab0paTOPHBIX PabOT U OMBITOB, U3 KOTOPOTO YUUTENb JIENaeT
BBIOOD 10 CBOEMY YCMOTPEHHUIO.



5. OHBITBI, ACMOHCTPUPYIOIINEC 3aBUCUMOCTDb CHJIBI TPCHUA CKOJIBXKCHHUA OT
BECa TCJIa U XapaKTEpa COIMPHUKACAIOIIUXCS HOBerHOCTCﬁ.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTEH U ra30B

Hasnenue. Cnocobvl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus 2aza om o00véma, memnepamypwul. llepedaua Oasnenus
MeEPObLIMU menamu, Hcuokocmamu u 2azamu. 3axon llackans. IInesmamuueckue
MauuHbl. 3aBUCUMOCTD JIABIICHUS XKUIAKOCTH OT TiyomHbsl. Coodwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

AtMmochepa 3emnu u atMocdepHoe AaBieHue. [Ipuuumst cyujecmeosanus
8o30yuHot obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocgheprozo
oasneHust. 3a8ucumocms ammoc@eprHo2o 0asieHuss Om 8blcOmMbvl HAO YPOBHEM MOPA.
Ilpubopul ona usmepenuss ammocgepro2o 0asieHus.

eticmeue srcuoxocmu u 2aza Ha NocpyrHcEHHOe 8 HUX meso. BrITankuBaromas
(apxumenoBa) cuna. 3akox Apxumeoa. [Inasanue men. Bozoyxonnaearue.

Jemoncmpayuu
3aBUCUMOCTbD JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaya gaBieHUs ) KUIKOCTHIO U Ta30M.

CooOuiaromuecs: Cocyabl.

['mnpaBnuueckui npecc.

[IposiBienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKHUBAIOIIEH CUJIBI OT 00BbEMA MOTrPYKEHHOW 4YacTU
TeJa U MIIOTHOCTH KUIKOCTH.

1. PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus Tel: TUIaBaHUE WJIU MOTPYKEHHUE Tell B 3aBUCUMOCTH
OT COOTHONIEHUS IIOTHOCTEHN TeJa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol

ook whE

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIe OT 00BbEMaA TOTPYKEHHOM
B JKMJKOCTb YaCTH TeJIa.

2. OnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEHCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOLIECH CHJIBI, JIEUCTBYIOLIECH Ha
TEJIO B )KUIAKOCTH, OT MacChl TEJIA.

4, OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTH BBITAIKUBAIOLICH CHIIBI,

JNEUCTBYIOUIEH Ha TEJIO B KUAKOCTH, OT 00OBbEMA MOTPYKEHHOW B MKUIAKOCTh YACTH
TeJa U OT IJIOTHOCTH JKUJIKOCTH.

S. KoHcTpynpoBanue  apeomeTpa  WIM  KOHCTPYUPOBAaHUE  JIOJKH
U ONPENECIICHUE €€ TPY30I0AbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTB. JHeprus

Mexanudeckast pabota. MOITHOCTb.

[IpocTthie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAsA TUIOCKOCTh. [Ipasuno
paenogecus pviuaza. llpumenenue npasuna pagnogecusi pviuaza K OJ0KY. «30710moe
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npasunoy mexanukuy. KIIJI mpocTteix Mexanu3moB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexanudeckass dHeprusi. Kunemuueckas u NOMEHYUATbHAS  DHEP2USL.
IIpespawenue 00HO20 6uda Mexanuueckou sHepauu 6 Opy20u. 3aKOH COXpPaHEHUS
HHEPTUU B MEXAHUKE.

Jemoncmpayuu

1. [Ipumepsl MPOCTHIX MEXAHU3MOB.

Jaéopamopnvie paéomot u onvimot’

1. Omnpenenenre paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBIKEHUU Tela
10 TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycaoBUM paBHOBECHUS pblyara.

3. N3mepenue KITA HaKJIOHHOU IIJIOCKOCTH (31eKkmpoHnHan
demoncmpayus).

4, N3yuyenue 3akoHa COXpaHEHUS MEXaHWYECKON PHEPruu (271eKmpoHHAA
demoncmpayusi).

8 KJIACC

Paszgeua 6. TeruioBbie sABJICHUS

OcHoBHble  NOJIOJCEHUS  MOJIEKYIAPHO-KUHEMUYEeCKOU meopuu  CmpoeHUs.
sewecmea. Macca u pazmepvl amomos u monexys. Onvimovl, noomeepicoaroujue
OCHOBHbLE NONONHCEHUS MONEKVIAPHO-KUHEMUYECKOU MeopUul.

Mopenu TBEPAOro, JKHAKOTO ¥ Tra3000pa3HOrO0 COCTOSIHMM  BEIIECTBA.
Kpucmannuueckue u amopguvie mena. ObvsicHeHUue C8OUCME 2a308, HUOKOCMEL U
MeEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKoUu Mmeopuu.
CmauuBaHue u kanuaiapHle aenenus. 1ennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl  usmeHenuss  GHYMpEHHeU  SHepeuu:
mennonepeoaia u cosepuienue pabomui. Buowi menionepeoadu:
Menionpo8oOHOCMb, KOHBEKYUS, U3TyYEHUE.

KonuuectBo Temnotel. Yoenvnas mennoémkocme ewecmea. Tennoobmen u
menJioeoe pasHosecue. Ypasnenue meniogozo banauca.

IInasnenue u omseepoesanue KpUcCmaiIuieckux eewecms. Yoenonas menioma
nnasnenus. Ilapoobpazoeanue u roundencayus. Hcenapenue (MC). Kunenwue.
Yoenvnaa mennoma napoobpasoeanus. 3asucumocmv memnepamypsbi KUNEHusi om
ammocgeprozo oasnenus. Braxcnocms 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KIIJ| mennogoco oOsucamers.
Tennosvle 0sucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawenus dHepeuu 8 mennogvlx npoyeccax (MC).

Hemoncmpauuu

1. Habnronenue OpoyHOBCKOTO ABUKEHUSI.

2. Habmonenue nuddysun.
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3 HaGnronenue siBneHuii cMaunBaHUs U KaMWUISIPHBIX SIBJICHUM.

4, Habmnronenue TenioBoro paciimpeHus Ted.

5 V3meHeHne naBieHHs ra3a Mpyu W3MEHEHWH 00bEéMa M HarpeBaHWUU WIH
OXJTKICHUH.

6.  IIpaBuia u3mepeHus TeMIepaTyphl.

7. Bunsl Teruonepenayu.

8.  OxuyaxaeHue NnpH COBEPIICHUU PaOOTHI.

Q. Harpeanue npu coBepiiieHHH pabOThl BHEITHUMH CUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.

11. HaGmroaeHue KUTICHUS.

12. HabGnrogeHue mOCTOSHCTBA TEMITEpaTyphl MPH TIIaBJICHUH.
13. Mopnenu TENIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomul u onvimoul

1. OnbITel 1O OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKmpOHHAA 0eMOHCIMPAYUSL).

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM HIIA caxapa.

3. OnbITel O HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEI.

4, Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IIMPUIIA.

5. OnbITeI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HArPEBaHUS WA OXJIKICHHUS.

6. Ilposepka cunomesvl TUHEUHOU 3ABUCUMOCIU OJIUHbL CMOJIOUKA
AHCUOKOCMU 8 MePMOMEMPULecKol mpyoke om memnepamypol.

7. HaGnrogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHJL.

8. UccnenoBanue siBaeHUs TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOM U
ropsityer BOJBI.

Q. OnpedeneHue Koauuecmea meniomsl, HOJYYEHHO20 B000U Npu

MenioooMeHe ¢ HazpemvbiM MemauiudecKum YuruHOpOM.
10. HccnenoBanwue mpoiiecca UCTapEeHHUS.
11. OmpeneneHrie OTHOCUTEIIBHOM BIIAXKHOCTH BO3/TyXa.
12.  Onpeoenenue yoenvbHoti meniomol N1a1eHUs 1b0d.

Pazngen 7. daekrpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaummoneicTBue
3apsHKEHHBIX TEJL.

DnekTpudeckoe moJe. [lpunyun cynepnosuyuu d1eKmpuyeckux noseu (Ha
KauecmeeHHOM YPO8He).

Hocumenu snekmpuueckux 3apsoos. ieMeHmapHbulll 21eKmpudecKuil 3apsio.
Cmpoenue amoma. 1IpoBOJHUKA U  JUDJIEKTPUKUA. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsa.

DNeKTpUYeCKUud TOK. VYcnosus cywecmeosanus 31eKmpuyecko2o moxd.
MCTOYHUKM TMOCTOSTHHOTO ToOKa. JIeMCTBHUS SJIEKTPUUYECKOro ToKa (TEeIIOBOE,
XUMHUYECKOE, MAarHUTHOR). DIeKmpuiecKull mox 8 HcuOKOCmsxX u 2a3ax.
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PaGota ®W MOIIHOCTH DJIEKTPUUECKOTO TOKa. 3akon Jlicoyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUUECKOU dHepauu 6 Obimy.
Onextpuyeckas nenb. Cuna Toka. DiekTpuyeckoe HarpsbkeHue. ConpoTHUBIICHHE
POBOJHUKA. YOenbHoe conpomusneHue eeujecmaea. 3akoH OMa [l y4acTKa IIETH.
[locnenoBarenbHOE U MapayiebHOE COEIUHEHUE TPOBOJHUKOB. Kopomkoe
3ambiKanue.

[TocTosiHHBIE MarHUTHL. B3auMOAEHCTBUE OCTOSIHHBIX MATHUTOB. Mazcnumioe
none. Maenumuoe none 3emau u e2o 3Hauenue Oaa dHcuzHu Ha 3emne. Onvim
IOpcmeda. Macnummnoe none snekmpuuecko2o moxa. llpumenenue 31eKmpomMacHumo8
6 mexuuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
dnexmpooeuecamensb NOCMOSHHO20 MoKa. Hcnonvsoganue snexmpoosuzcamenci 8
MEeXHUYeCKUx yCmpoUucCmeax u Ha mpancnopme.

Onvimur @apaodes. AHenenue snexkmpomacnumuou unoykyuu. Ilpasuno Jlenya.
dnexmpoeenepamop. Cnocobwi NOJYYeHUs 9NEeKMPUYECKOLl SHepeUU.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu
DJeKTpU3aLus TEN.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.

DIIEKTPOCTATUYECKAS] HHAYKIHS.

3aKOH COXpaHEHUS IIECKTPUUECKUX 3apsiI0B.

[TpoBOHUKY U AUDIICKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.

HcTouHMKM TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

0. DACKTPUYECKUI TOK B KUIAKOCTH.

11. T'a30BwIif pa3ps.

12. H3mepeHue cUiibl TOKa aMIIEPMETPOM.

13. H3mepeHue >IEKTPUIECKOTO HANIPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT 1 Mara3uH CONPOTUBICHUI.

15. BsaumonencTBre NOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTU pa3/IeJICHUS TIOJFOCOB MArHUTA.

17. MonenupoBaHiEe MAarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18.  OmeIT Opcrena.

19. MarauTHOE 1oJIe TOKa. DJIEKTPOMArHHuT.

20.  [leficTBHE€ MarHUTHOTO TOJIS HA TPOBOTHUK C TOKOM.

21.  DNeKTpoaBUTATENh MIOCTOSTHHOTO TOKA.

22. HccnenoBaHue sIBICHUS YJIEKTPOMArHUTHOM UHIYKITUU.

23.  Omnprter dapanes.

24. 3aBUCHMOCTb HAMNpaBIEHUS WHAYKIIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHUSI.

25.  DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol

HOooo~NoOTRkWNE
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1. OnpiTel 1O HAOMIOACHUIO BJCKTPU3AIMM Tell MHAYKIUEH u Mpu

COTIPUKOCHOBEHUH.

2.  HccnemoBaHue IEHCTBUS DIIEKTPUYCCKOTO IOl HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI IEKTPHUECKOH IIETH MOCTOSHHOTO TOKA.

4.  V3mepeHuE U PETYIUPOBAHHUE CHIIBI TOKA.

5.  H3MepeHwue u peryJIMpoBaHHUE HATIPSKESHUSI.

6.  Uccneoosanue 3agucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTICHUSL PE3UCOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimot, O0eMoHcmpupylowue  3a8UCUMOCMb  JIeKMPUUECKO20
conpomuenenus npoeoOHUKA OM e20 OJUHblL, NIOWAO0U NONEPeyHO20 CedeHUus U
mMamepuana.

8.  Ilposepxka npasuna cnodiceHus HAnNpaAXCeHuli npu nocied08amenbHOM
COeOUHEHUU 08X Pe3UCTOPO8.

9.  Ilposepxa npasuna 01 cuibl MOKA NPpU NAPATIIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Omnpenenenue paboOTHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3nucTop.

11. OmpexaeneHue MOITHOCTH JJIGKTPUUECKOTO TOKa, BBIIEIAEMON Ha
pe3ucrope.

12. HccnenpoBaHue 3aBUCUMOCTU CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnenoBaHWe MAarHUTHOTO B3aMMOICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. H3ydyeHme MarHATHOTO TIOJSI TIOCTOSHHBIX MAarHUTOB TIPH  HX
00BEUHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue NEWCTBHS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI B3aUMOJICHCTBHUS
KaTYIIKA C TOKOM M MarHuTa OT CHJIBI TOKa M HAIpPaBIICHUS TOKA B KaTYIIKE.

18. M3yuenue AecTBUS MAarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

19.  Kouncmpyuposanue u uzyuenue pabomuol 31eKmMpoOo8Uameis.

20. UMsmepenue KIIJ] anekTpoaBuraTeibHONW YCTAaHOBKH.

21. OmnbpITel MO UCCIEAOBAHUIO SBICHUS AJIEKTPOMATHUTHOW WHIYKIIMH:
MCCJIEIOBAaHNE U3MEHEHU 3HAUCHHUS U HAIlPaBJICHUS MHAYKITMOHHOTO TOKA.

9 KUIIACC

Pa3znea 8. Mexanuueckue siBJeHUS

Mexanuueckoe ABWKeHHE. MarepuanbHas Touka. CucteMa oOTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JABWXKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBIkeHue. Hepaenomeproe npsmonuneiinoe osudsiceHue. CpemnHsss u MeHOBEHHAs
CKOpOCMb mea Npu HepasHOMEPHOM OBUICEHUU.

Yckopenue. PagnoyckopenHoe npsamonunelinHoe osudcerue. (CBOOOIHOE
naneuue. Onvimol I anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.
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IlepBoiii 3ak0oH Hprorona. Bropon 3akon Herotona. Tperuit 3akoH HproToHa.
IIpunyun cynepnosuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOAbHCeHUs, CUuld
Mpenusi NOKosl, Opy2ue Uobl MPeHUs.

Cuna TSDKECTM W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOIO
naaeHus. /euswcenue nianem eokpyz Coanya (MC). Ilepsas kocmuueckas ckopocmo.
Hegecomocmyo u nepezpysxu.

PaBHOBecue mMaTepHallbHOW TOYKHU. AOconomno meépooe meno. Pasnosecue
MeEpO02o mena ¢ 3aKpenieHHou ocvio epaujerus. MOMEHT cuibl. Llenmp madicecmu.

Wmnynec Tena. Usmenenue umnyavca. Mmnyave cunvl. 3aKOH COXPAHEHHUS
umnyinbsca. PeaktuBnoe asmxenue (MC).

Mexanndeckass pabota M MomrHOCTh. Pabota cui TsbKecTH, ympyeocmu,
mpenus. Ceazv snepeuu u pabomul. 1loTeHIManbHas YHEPIUsl Tea, NOIHATOTO Hall
IIOBEPXHOCTBIO 3eMIU. [lomenyuanvrasn 3nepaus cocamou npydcurvl. Knnernyeckas
sHeprusa. Teopema o Kunemuyeckou 3Hepeuu. 3aKOH COXPAaHEHHUsS MEXaHUYECKOU
SHEPTHUH.

Jemoncmpayuu

1. Habmronenne MeXaHMYeCKOTO JIBMDKCHHUS Tella OTHOCHUTEIBHO Pa3HBIX
TEJI OTCUETA.

2. CpaBHeHUE TyTE€W M TPACKTOPUM NBHKEHHMS OJHOTO M TOrO K€ Teia
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUYETA.

3. N3mepeHne ckopoCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBHXKCHUSI.

4, UccnenoBanne npu3HaKkoB PpaBHOYCKOPEHHOTO JIBUKEHUS.

5. HaOnronenue ABMKEHUS TeJa MO OKPYKHOCTH.

6. HaOnronenne MeXaHUMYECKUX SBJICHUM, MPOUCXOJAIIMX B CHUCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBFDKCHHH OTHOCHTEIIBHO
KaOuHeTa PU3UKH.

7. 3aBUCUMOCTh YCKOpPEHHUS Tejla OT MacChl Telia U JEHCTBYIOIIEH Ha HETro
CHJIBI.

8. Hab6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUH TEII.

9.  H3meHeHue Beca Tena MpHU YCKOPEHHOM JIBHXKCHHH.

10. Tlepemaua uminynbca Mpy B3aUMOJICHUCTBUU TEIL.

11. TIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TElL.

12. CoxpaHeHue UMITyJIbca MPU HEYIIPYTOM B3aUMOICHCTBHUH.

13. CoxpaHeHue uMIyiabca Mpu aOCOTIOTHO yIIPYTrOM B3aUMOICHCTBUH.

14. HaOGnrogeHue peakTUBHOTO ABUKEHHUS.

15. CoxpaHeHHe MEXaHUYECKON SHEPTrUU MPU CBOOOAHOM IaJICHUU.

16. CoxpaHeHHe MEXaHMYECKOM DHEPruu TMpu ABUKEHUU Tella TO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimoul

1. Koncmpyuposanue mpaxma ons pazeona u oanbHeluuieco pagHOMepHO20
OBUIICEHUSL WLAPUKA UTIU TETIeHCKU.
2. Omnpenenenre cpeaHell CKOPOCTH CKOJBKEHHUS OpycKa WM JBUIKEHUS

[rapuKa 110 HAKJIOHHOM MJIOCKOCTH.
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3. OnpeneneHne yCKOpPEHHsI Tejla MPU PaBHOYCKOPEHHOM JIBXKEHHH I10
HaKJIOHHOM MJIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTHU IIyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBMYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.
S. lIposepra cunome3svi: eciu npu pasHOYCKOPEHHOM OBUMCEHUU Oe3

HayaibHoU CKopocmu nymu OMHOCAMCA KAK pﬂd HeYemmwix qucesnl, mo
coomeemcmeyrouwue npomessICymKu 6pemeru O0OUHAKOBDL.

6.  HccrnemoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI
HOPMAaJIBHOTO JaBJICHUS.

7. Omnpenenenne korhuIIUEeHTa TPESHUS CKOTBKCHHS.

8.  Omnpenenenue xKECTKOCTU MPYKUHBI.

9.  Onpenenenue paboThl CUIIBI TPEHUS NIPU PABHOMEPHOM JIBIKEHUU Tela

10 TOPU30HTAIBHON TOBEPXHOCTH.

10. Onmpenenenue pabOThl CUJIBI  YOPYTOCTH TMpU  TOIBEME Tpy3a
C UCIOJIb30BaHUEM HEMOJIBHKHOTO U MOABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazngen 9. Mexanuveckue KoJie0aHUs U BOJTHBI

KonebarenbHoe npmxenune. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: TIEPHO/I,
4acToTa, aMImutyga. Mamemamuyeckui u npyscunHvii maamuuku. [Ipeepawenue
9HepeUU npu Ko1ebamenrbHOM O8UNCEHUU.

3aryxaromue konedanus. BeiHyX)aeHHbIe KoaeOaHus. Pe3oHaHc.

Mexannueckue BoJIHBL. CBOHCTBAa MEXaHWYECKUX BOJH. [IpodonvHble u
nonepeumvle 80IHbL. [{MUHA 80IHbI U CKOPOCb €€ pacnpocmpanenus. Mexanuueckue
80JIHbL 8 MEEPOOM meine, ceticmudeckue 8oHbl (MC).

3ByK. I pomrkocms 38yka u evicoma moua. Ompadicenue 38yka. Hngpaszsyk u
VILMPA3EYK.

Jemoncmpayuu

1. HaOmronenne xoseOaHUM Ten MOJ NEWCTBUEM CHIIBI TSKECTH W CHJIBI
YIOPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

3. HabGnronenue BRIHYKIEHHBIX KOJIEOaHMI U pe30HaHca.

4, PacnipocTpanenue npo10abHBIX U TONEPEYHBIX BOJIH.

5. HaOntonenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHI pEe30HaHC.

Jlabopamopnvie pabomel u onvimol

1. Onpenenenre 4YacTOThl M TEpHoAa KOJICOAHWH MaTEeMaTHYECKOTO
MasTHHKA.

2. OmnpeneneHre 4acTOTHl M TepHoOJa KOJICOaHW MPYKHHHOTO MasTHUKA
(2/1eKMmpOHHAA 0eMOHCIMPAYUUSL).

3. HccnenoBanune 3aBUCHMOCTH TiepHOJa KOJICOAHWW TIOJIBEIICHHOTO K
HUTH TPy3a OT IJTUHBI HUTH.

4, UccnenoBanne 3aBUCMMOCTH  TepuoAa  KoJeOaHWl  MPYKMHHOTO

MAasiITHHKA OT MAacCChl Ipy3a (31eKMPOHHAA 0eMOHCMPAYUL).
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S. [TpoBepka HE3aBUCUMOCTH MeproAa KoJeOaHuil rpy3a, MOIBEIICHHOTO K
HUTH, OT MacChl rpysa.

6. OnpITeI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh TEpHoJia  KoJieOaHU
IPY>KMHHOTO MassTHUKA OT MacChl Ipy3a M )KECTKOCTHU MPYKUHBI.

1. N3mepenne  yckopeHHMs  CBOOOJHOTO  MajaCHUS  (2J1eKmMpOHHAA
oemoHcmpayusi).

Paznea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHUTHOE  TOJIe.  DJEKTPOMArHUTHBIC  BOJIHBL. Ceoticmsa
anekmpomacHumuolx oM. Illkana asnekmpomacHummuwlx 6oan. Hcnonvzosanue
INEKMPOMACHUMHBLX BOJIH 0151 COMOBOU CEA3U.

DOnekTpoMarHuTHasi npupoja cBera. CkopocTh cBeta. BonHOBBIE CBOMCTBa

CBeTa.

Jemoncmpavyuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimu’

1. N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIJIBHOTO
tenedona.

Paznen 11. CBeroBble sIBJICHUA

JIyueBas Mmojzenb cBera. Microunuku cBera. [lpsamoaunetinoe pacnpocmparenue
ceema. 3ammenus Coanya u Jlynvi. OtpaxkeHnue cBera. [lnockoe 3epkano. 3axkou
ompasicenus ceema.

[Ipemomiienne cBeTa. 3aKOH mNOpenomyieHus cBeta. [lonnoe 6HympenHnee
ompadicenue ceema. Flcnonvzoganue nNoOAHO20 GHYMPEHHE20 OMPANCEHUSA 8
ONMUYECKUX C8eMOoBOOAX.

Jlunza. Xonm nyuedr B nmH3e. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopyxocmo u
0aIbHO30PKOCHIb.

Paznoowcenue 6enoco ceema 6 cnexkmp. Onvimvl Hoiomona. Cnooicenue
CNeKmpaibHblX YEEmos.

Jemoncmpayuu
[IpsiMmonuHeEHOE paCIPpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

ONTHYECKUH CBETOBO/.

Xon nyyei B coOuparoliei JImH3e.

XoJ1 Ty4el B pacCEUBAKOIIECH JIMH3E.

[Tomyuenune n300pakxeHUid ¢ TOMOIIBIO JIMH3.

[Tpuntun aeiicTBus doToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

0. Mogens rnasa.

11. PasmoxeHue 6eaoro cBeTa B CIIEKTP.
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12. Tlomydenue Genoro cBeTa Mpu CIOKEHUU CBETa Pa3HBIX LBETOB.
Jlabopamopnwie padomul u onvimul

1. HccnenoBanue 3aBUCUMOCTH yriia OTPa)KEHUS CBETOBOTO Jyda OT yrJia
najeHusl.

2. N3yuenune xapakTepucTUK N300paxxeHus peIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa TPEJIOMJICHUSI CBETOBOTO Jiyya OT
yria najeHus Ha TPaHUIE «BO3AYX—CTEKIIO».

4. [Tonyyenue n300pakeHUii ¢ TOMOILIBIO COOMPAOIIEH JINH3BI.

5. Onpenenenue  (HOKYCHOTO  pacCTOSIHUSL W ONTHYECKOM  CHIIBI
coOuparomeii TMH3bI (I1eKMPOHHAA 0EMOHCMPAYUL).

6. OneITel 1O  pa3JIOKEHUIO OEJIOro CBETa B CIEKTp (71eKmpoHHAA
demoncmpayus).

7. OnBITEl IO BOCIPUATHIO IBETA MPEAMETOB NP WX HAOIIOACHUHU Yepe3

[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUS

Onvimul Pezepgopoa w mninaHetapHas Mojelb atoma. Moxens atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeot.

PanunoaktuBHOCTE. Anbgha-, 6ema- u eamma-usnydenusi. CTpOCHHE aTOMHOTO
anpa. Hyxknownasa moodenb amomuozo Adpa. Hzomonwvl. Paouoaxmuémsie
npespawenus. llepuoo nonrypacnada amomHuix soep.

SAnepHbie peakmuu. 3aKOHBI COXPAHCHUS 3apSIOBOTO M MacCOBOTO YHCEIL.
Pearxyuu cunmesa u denenus si0ep. Mcmounuxu snepeuu Coanya u 36é30 (MC).

AnepHas sHepretuka. /leiicmeus paouoaKkmueHblX U3TYYEeHUU HA JHCUBbIe
opeanuzmol (MC).

Hemoncmpauuu

1. CrexTpbl U3ITy4eHUS U MOTJIOIIEHHUS.

2. CrexTpsl pa3IMvyHbIX Ta30B.

3. Cnektp BogOpO/A.

4, Hab6nronenue tpekoB B kamepe Bunbcona.

5. PaboTa cuéTunka HOHU3BHPYIONTUX U3ITYyUCHUH.

6. Perucrparus nznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwvie pabomul u onvimol

1.  HabnwooeHnue cniowHbIX u 1UHEUYamslx CHeKmpOo8 U3JyyeHus..

2. HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTHM YaCTULBI IO TOPMO3HOMY
nyTH (1o ¢poTorpapusim) (2,1eKmpoHHaAs 0eMOHCMPayUs).

3. N3mepenue pagnoakTUBHOTO (POHA (971€KMPOHHAA OeMOHCIMPAayUs).

IToBTOPUTEIBLHO0-00001AOIIMIT MOYIb

[ToBTOpHUTENHEHO-00001aI0MIMN MOAY/Ib IPEIHA3HAYEH AJI1 CUCTEMaTU3aluu U
0000IIEHUsT MPEIMETHOTO COJIEP)KaHUSA U OMNbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
IpU U3YYEHHH BCETO Kypca (PU3UKH.
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[Ipn u3ydyeHUM NaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTUKEHUE NPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBbIX  pe3ysibTaToB  oOydeHus,  (popmupyercs
€CTECTBEHHO-HAyYHAs! T'PAMOTHOCTb. OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SABJICHUM NPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUSIMHU OOBSACHATH (U3MUECKUE
ABJICHUS, TPUMEHSAA TMOJYYCHHbIE 3HAHUSA, pemarb 3aJayd, B TOM YHCIE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealln3yeTrcs 3a
CYET TOTO0, YTO YYAIIMUECS BBINOJHSIIOT 3a/IaHUS, B KOTOPBIX UM IIPEAJIaracTcs:

" Ha OCHOBE IIOJIYYCHHBIX 3HAHWWA pacro3HaBaTh W HAYYHO OOBSICHATH
(du3UYeCcKre SIBIICHUS B OKPYXKAIOIICH MPUPOIC U MIOBCETHEBHOMN KU3HU;

" KCHOJIB30BATH IO/ PYKOBOJICTBOM II€1Arora Hay4HbIE METOJIbI UCCICAOBAHUS
(U3UYECKUX SBICHWA, B TOM YHCJIE€ JJISI TPOBEPKH THIOTE3 W TOIyYEHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBSCHATH C OMOPOM HAa JUAAKTHYECKUM MaTrepual mociie OOCYXICHHS C
MeJaroroM Hay4Hble OCHOBBI Hauboiee BaKHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIpUMEp, IMPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA NPEBPAILCHUS U COXPAHECHUS BCEX WU3BECTHBIX BUJOB
SHEPIHUH.

Kaxmas w3 TeM [aHHOro pas3fena BKIIOYAET SKCIEPUMEHTAIbHOE
uccienoBaHne O0O0OIAIOIIEr0 XapakTepa Ha YCMOTPEHHUE Meaarora M MpU €ro
nmoMon. Pasmen 3aBepmiaercss NPOBENCHUEM JIUArHOCTUYECKOW M OLIEHOYHOM
paboTHI 32 KypC OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«OU3NUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHN A

B nenom pesynbraThl ocBoeHusi odoyyatomumucsa ¢ 3IIP ydyebHoro npenmera
«®Duszuka» JOJKHBI COBNaAaTh ¢ pesyiaprataMu denepanbHoil pabouelt mporpamMmsl
OCHOBHOTO 00111eTO 00pa30BaHUsI.

HaunGosee 3HaUMMbIMU SIBJISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pe3ynbrate uzyuenus (UMK Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs y
obyuatomierocs ¢ 3I1P Oyayt copMupoBaHbI CJIEIYIOMIUE JIMYHOCTHBIE PE3YIbTAThI
B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

MPOSIBJICHHE MHTEpPEca K MCTOPUHM U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
buznueckoil HayKu;

IIEHHOCTHOE OTHOIIICHUE K IOCTHYKCHHUSIM POCCUNCKUX YUEHBIX-(PUZHKOB,;

2) rpa)AaHCKOTO U TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:
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TOTOBHOCTh K aKTUBHOMY YYacTHUIO B 0OCYKJIE€HUHM OOIECTBEHHO-3HAUNMBIX H
ATUYECKUX MpOOJIEM, CBS3aHHBIX C IPAKTUYECKMM HPUMEHEHUEM JOCTHIKEHHUN
bu3uKy;

OCO3HAHME BAXHOCTH MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JEATEIbHOCTH
YYEHOTI0;

3) 3CTETUYECKOrO BOCIIUTAHUS:

BOCHPUATHE ICTETUUYECKUX KadyeCTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOIO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) LIEHHOCTH HAyYHOI'O MTO3HAHUS:

OCO3HAaHWE IICHHOCTH (U3NYECKOM HAayKd KaK MOIIHOTO MHCTPYMEHTA
IIO3HAHUS MHpPA, OCHOBBI DPa3BUTUSA TEXHOJIOTMM, BaXXHEWIIEH COCTAaBIIAIOLIEH
KYJbTYpBHI;

pa3BUTHE HAy4YHOH JIOOO3HATENBHOCTH, HWHTEpPEcCa K HCCIIEI0BATEIbCKON
NEeSATENBHOCTH;

5) bopMupoBaHUs KyIbTYpPbl 30POBbS U SMOIIMOHATIBHOIO 0OJIArONOIydHns:

OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpa3a KU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHUpPE, BAXKHOCTH IPaBUJl 0€3011aCHOTO MOBEACHUS Ha TPAaHCIIOPTE,
Ha JIOpOrax, C 3JEKTPUUECKUM U TEIIOBBIM 000PYA0OBAHUEM B JOMAITHUX YCIOBUSIX;

c(OpMUPOBAHHOCTb HaBbIKa PeQIIEKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY
Y TAKOTI'O € IpaBa y APYroro 4ejJoBeKa;

6) TPyAOBOTO BOCIIUTAHMUS:

7) aKTUBHOE y4YacTHE B PEIICHUM NPAKTUYECKUX 3aaad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHW3alyy,  HACEJIeHHOro  MyHKTa, POJHOrO  Kpas)
TEXHOJIOTHYECKOW M COLMAJIbHOM HANpPaBJICHHOCTH, TPEOYIOIIMX B TOM YHCIE H
(bU3MYEeCKUX 3HAHUM;

MHTEPEC K NPAKTUYECKOMY U3yUEHUIO NpodecChid, CBSI3aHHBIX ¢ (PU3UKOM;

8) PKOJIOTHUYECKOT0 BOCIIUTAHUS:

OpUEHTAllUsI Ha NpPUMEHEHHE (U3NYECKUX 3HAHWM Ui pelieHus 3anady B
o0JacTu OKpy»Xarolle cpenpl, MIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOXKHBIX
MOCJICICTBUI [T OKPY’KAIOLIEN CPELBI;

OCO3HaHUE TIJI00AJBHOIO XapakTepa 3KOJOTWYECKUX MpoOJeM U MyTed HX
peLIeHus;

9) aganTanuu K U3MEHSIOIUMCS YCIOBHSIM COLIMAJIBHON M IPUPOIHOM CPEJIbL:

NOTPEOHOCTh BO B3aUMOJCHCTBUU TMPU BBIIOJIHEHUM MCCIEIOBAHUNA H
MPOEKTOB (PU3MUYECKOW HAIIPABIECHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSM JIPYTHX;

MOBBIIICHUE YPOBHSA CBOEM  KOMIIETEHTHOCTM  4Y€pe3  MPAKTUUYECKYIO
NEeSTENbHOCTD;

NOTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUHM, B TOM uucie GOpMyIUPOBAThH
UJIeH, IOHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHHE ACHUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH B 00JacTH
bu3uKY;

IUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHUM;

CTpEMJICHHE aHAJU3UPOBATH U BBISABIATH B3aUMOCBSI3U MPHUPOJBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;
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OLICHKA CBOMX JEHUCTBUM C YYETOM BIMAHMSA Ha OKPYKAIOUIYI0 Cpexdy,
BO3MO’KHBIX INTI0OAJIbHBIX MOCIEICTBUN.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Osnadenue yHusepcanbHblMu y4eOHbIMU ROZHABAM E/IbHLIMU OCUICHBUAMU

1) 6a30BbIC JIOTHICCKHUE ICHCTBUS:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIECTBEHHBIM NPHU3HAK KIACCHU(PUKAIIMM, OCHOBAHMS IS
0000I11IeHNS U CpaBHEHUS,;

BBISIBJIAITh 3aKOHOMEPHOCTH W MPOTHBOPEYHUSI B paccMaTpUBaeMbIX (akTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (QU3NYECKUM SBJICHUSIM;

BBISIBJIATb NIPUYMHHO-CJIC/ICTBEHHBIC CBS3M MPU  HM3YYCHUH (DUIUYECKUX
SBJICHUM W TMPOIIECCOB, MPOBOJUTH BBIBOJBI C HCIOJIB30BAHUEM JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKITIOYCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DHU3MUECKUX
BEJIMYWH, PU HEOOXOMMOCTH TTOT PYKOBOJICTBOM YUHTEIIA;

BBIOMpATh Ccroco0 pemeHus y4yeOHOM (u3nuecko 3amaun (CpaBHEHHUE
HECKOJLKMX BAapHWAaHTOB pEIICHUS, BHIOOp HamOOJee MOAXOMAMICTO C YYETOM
CaMOCTOSTEIIEHO BBIICJICHHBIX KPUTEPUEB) IO PYKOBOJICTBOM YUUTEIIS.

2) 6a30BbBIE€ UCCIIEIOBATEILCKIE ICUCTBHS:

HCITI0JIb30BATh BOMPOCHI KaK MCCIIE0BATENbCKUN HHCTPYMEHT MTO3HAHMS,

OPOBOJUTh IO IUJIAHY OIBIT, HECIOXKHBIM (U3MUECKHN HIKCIIEPUMEHT,
HeOoJIbIIOe  HccleoBaHuE (U3MYECKOTO SIBJICHHS, NPU HEOOXOAUMOCTU TMOJ]
PYKOBOJICTBOM YUHTEJIA;

dbopmynaupoBaTh OOOOIIEHHS M BBIBOABI MO pPeE3yJibTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTIBITa, UCCIIECIOBAHUS C OTIOPOM Ha IJIaH/aITOPUTM.

3) paboTa c uHdopmanuei:

MPUMEHATh PA3JMYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl TPH TOUCKE H
otOope mH(pOpPMAIMU UM JTaHHBIX C YYETOM NPEJIOKEHHON y4eOHOU (pu3nuecKou
3aJ1ayu, IPU HEOOXOAMMOCTH IO PYKOBOACTBOM YUUTEIS,

aHAIM3UPOBaTh, CHCTEMATU3UPOBATh MH(HOPMAIIMIO PA3IMYHBIX BUIOB U (HOPM
MIPEICTABIICHHS;

CaMOCTOSATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpPMY  TIPEACTABIICHUS
uHOpMaAIMU U WUIIOCTPUPOBATH pEIIaeMble 3a7aud HECIONKHBIMH CXEMaMH,
JauarpaMMaMu, MHOM TpaduKoi U UX KOMOMHAITUSIMU, TIOJI PYKOBOJICTBOM YUHTEJIS.

Osgnadenue YHUBEPCANbHBIMU yueoHvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) obiienue:

B XOJIe 0OCYXXJIeHUsI y9eOHOTO MaTepHalia, pe3yJbTaToOB JIA0OPATOPHBIX pabOT
M TIPOCKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3hIBAThH
ujen, HaleleHHbIe Ha pEIIeHHE 3aJadd W TMOJAJep)KaHue OarokenaTelbHOCTH
OOIIIEHHUS;

COTIOCTaBIISATh CBOU CYXKJICHHS C CYXICHUSMHU JIPYTUX YYaCTHUKOB JUAjIOra,
oOHapy>KHUBaTh Pa3IMUNEC U CXOJICTBO TO3UITUH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
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nyOJUYHO TPEJCTABIATh PE3YIbTaThl BBITIOJHEHHOTO (PH3UYECKOTO OIBITa
(aKCTIepUMEHTA, UCCIIEIOBAHUS, IPOEKTA).

2) coBMeCTHasl IeSITENBHOCTD (COTPYIHUYECTBO):

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M HWHIMBHUAYaIbHOU
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON POOIeMBbl;

MPUHUMATh 1[EJIH COBMECTHOU JIEATETLHOCTH, OPTaHU30BBIBATh ICUCTBUS 110 €€
JTOCTHXKEHHUIO: paclpeiesiTh POJid, 00CYX IaTh MPOILECCHl U Pe3yIbTaThl COBMECTHOM
paboThI, 00001IIaTh MHEHHUS HECKOJBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh padOTHI, MOCTHTas KadeCTBEHHOTO pe3yJbTara IIo
CBOEMY HAIpAaBICHUI0O W KOOPAWHUPYS CBOM JEHCTBUS C APYTHMH YJICHAMU
KOMaH/IbI,

OLICHUBATh Kauye€CTBO CBOErO BKJIaJa B OOUMN MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTENIbHO C(OPMYITHPOBAHHBIM yUYaCTHUKAMHU B3aHMOICHCTBHSI.

Osgnadenue ynugepcanbHolMu yueOHbIMU PECYIAMUCHBIMU OCUCH BUAMU:

1) camoopranu3zanus:

BBISIBIIATH MPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYaIUsX, TPEOYIOUUX IS
perieHus: GpU3NUEeCKUX 3HAHUM;

OPUEHTHUPOBAThCS B PA3JIMYHBIX  MOJXOJAX  MPUHATUA  PEHICHUM
(MHAMBUAYAJIBHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHAE PEIICHUHN TPYIINON);

COCTaBJISITh AJITOPUTM pelieHUsT PU3NYECKOMN 3a/1auu UITU TIJIaHa UCCIICI0BAHMUS
C Y4€TOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM, 10T pyKOBOACTBOM
YUHUTEIIA.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY CHUTyallUM U TIpejyiarath IulaH €€ W3MEHEHMs, IMpu
HEOOXOJIMMOCTH TOJ] PYKOBOJCTBOM YUMTEIS,

OOBSACHATh  NPUYMHBI  JOCTHXKEHHSI  (HEAOCTHMXKEHHUS)  pe3yibTaToB
NeSITeILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIM U YCIOBUSM.

3) SMOIMOHAJIbHBIN MHTEIJIEKT:

CTaBUTH CeOsl Ha MECTO APYroro 4ejoBeKa B XOJIe CIopa WM JUCKYCCHH Ha
Hay4HYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTo.

4) npunaTue ceds U APYTUX:

MpPU3HABaTh CBOE MPABO Ha OIIMOKY MPHU pelieHUH (PU3NYECKUX 3a/1ad Wid B
YTBEPKICHHUSIX HAa HAyYHBIE TEMBI U TAKOE K€ TPaBO JPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

TpeOoBaHusi K MpeIMEeTHBIM Pe3yJIbTATAM OCBOCHUS Y4eOHOIO IMpeaMeTa
«Du3uKa», pacnpeejeHHbIe 110 roJaM 00y4eHus

PesynbraThl o rogaM (GopMyJIUPYIOTCS MO TPUHIMIY JT00ABICHHUS HOBBIX
pe3yNbTaTOB OT Trojia K ToAy (pe3ylbTaTbl OYEpPEJHOr0 Toja MO YMOIYaHHUIO
BKJIFOYAIOT PE3yJIbTAThl NPEIbIAYIINX JIET).
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7 KIIACC

[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  ypOBHE JOJDKHBI  OTpaXKarThb

c(hOpPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

OPHEHTHUPOBATLCSA B TIOHATHSIX M OINEPUPOBATh MMH Ha 0a30BOM YypOBHE:
du3nUecKkue M XMUMHYCCKHUE SIBJICHUS; HAOIIOJCHUE, IKCIICPUMEHT, MOJICTb,
TUI0TE3a; CIUHUIBI (U3MUECKUX BEIUYHMH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHUSI BemecTBa (TBEpAOE, JKUIKOE, Ta3000pa3HOE); MEXaHUYECKOEe
JBUKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHEMHOE), TPacKTOpHs,
paBHOAeCHCTBytomass  cui,  gedopmaruss  (yopyras, — IJIacTHYECKas),
HEBECOMOCTb, COOONIAIONIUECS COCY/Abl, C OINOpPOM Ha JUAAKTUYECKUN
MaTepual

paznuyath siBleHus (qud@y3us; TEmiIoBoe [BMKEHHME YacTUIl BEIECTBa;
paBHOMEpPHOE  JBUKCHHE; HEPAaBHOMEPHOE  JBIDKCHUE; WHEPITHS;
B3aUMOJICHCTBUE TEN; pagHogecue meEPObIX men C 3AKPEnAéHHOU OCblO
8pawjenus; Tiepeaada NaBlIeHUS TBEPABIMU TEJIaMH, >KUIKOCTSIMHU U Ta3aMu;
atMoc(epHOE [aBJCHHE;, IUIaBaHUE TeN; MPEBPAICHUS MEXaHUYECKOU
DHEPTHUU) TI0 OMMMCAHUIO WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (DU3MYEecKOe SIBJICHHUE, MOCIE MPEeABAPUTEIBHOTO
00CYXKIEHHUs C TICAarorom;

pacno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3UYECKUX SIBICHUU B OKPY’KaIOIIEM
MHUpE, B TOM 4YHclie (U3NUECKUE SBJICHUS] B MIPUPOJC: MPUMEPHI JBMKEHUS C
Pa3IMYHBIMA CKOPOCTSIMH B KMBOM M HEXWBOW NPUPOJE; ACHUCTBHE CHIIBI
TPEHUS B MPHUPOJIC M TEXHUKE, BIUSHHEC aTMOCHEPHOTO JaBJICHUS Ha >KUBOU
OpraHu3M, IUIaBaHWE PHIO; phIYard B TeJIE YEIOBEKa; MPH dTOM IEPEBOJIUTH
NpPaKTUYECKyl0  3aJady B y4ueOHyI0,  BBIIETSATh  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKN (PU3UYECKUX SIBJICHHUH C IIOMOIIIBIO TIEAarora;

OMKCHIBATh HM3yYCHHBIE CBOWCTBA Tl W (U3WYCCKUE SBICHUS, HCIOIB3YS
dusnueckne BeNMUYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, IMYTh,
CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TeJla, CHIIa
TpeHUs, aBiieHne (TBEPAOro Tenia, MKUIAKOCTH, ra3a), BHITAIKHBAIOIIASA CHUJIA,
MexaHu4yeckas paboTra, MOIIHOCTb, IJICYO CHUJIbI, MOMEHT CHJIbI, KO3(OUITUCHT
MOJIE3HOTO JIEWCTBHSI MEXAaHU3MOB, KWHETUYECKAsI U TOTEHIIMAIbHAS YHEPTHS)
C ONOpO Ha CXeMy; NpH OIMCAHUU PACKPBIBATh (PUINYECKUNA CMBICH
HCITOJIB3YEMbBIX BEJIMYMH, MX 0003HAYCHHS M CAMHUIILI (PHU3NUCCKUX BEITUYHH,
HAxooumov Gopmyvl, cesa3vl8aroujue OaHHYI0 QU3ULECKYI0 8eIUUUHY C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAQUKU  USYUEHHBIX 3A8UCUMOCTEN  QU3ULECKUX
geuYUH C OTIOPON Ha TUAAKTUYECKUI MaTepHalr;

XapaKTepr30BaTh CBOMCTBA TeJ, PU3NICCKUE SBJICHHSI M MPOIIECCHI, HCTIONB3YS
MpaBUJIa CIOXKEHUS CUJl (BJIOJIb OJTHOM MpsIMOW), 3axkon I yka, 3axon llackans,
3aKon Apxumeoa, npasuno pasHosecus puvluaza (010Ka), «3010moe npasuioy
MexXaHuKy, 3aKOH COXPAaHECHHsS MEXAHMYECKOW DJHEpPruu; MpH ITOM J1aBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHa W 3anUCbIBAmMb €20 MamemMamuieckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyicoeHuem niana pabomol;
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— O00BACHATH (PU3UYECKUE SIBICHHUSA, MPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U
B KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: MPU TOMOILHA
[Ie1arora BbISBIISITh IPUYUHHO-CIICCTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHUE U3
1—2 nornyeckux maroB ¢ ornopoi Ha 1—?2 U3y4eHHBIX CBOMCTBA PU3NUECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pelarb TUNOBBIE PAaCUETHBIC 33a1a4d B |AEHUCTBHE C ONOPOM HA aJIrOpPUTM,
MpeBApUTENLHO Pa300paHHBIN COBMECTHO C MEaroroM, UCIOJIb3Ys 3aKOHBI U
(dopMyIibl, CBA3BIBaIOIINE (PU3MUECKHE BETMUMHBI: HA OCHOBE aHAIN3a YCIOBUSA
3aJla4yM 3alKiChIBaTh KPAaTKOE YCIOBUE, MOACTABIATh (PU3HUECKUE BETUYHUHBI B
(GopMysnBl UM OPOBOAUTH PAcu€Thl, HAXOAWTHh CIPABOYHBIE JAHHBIE,
HEOOXOAUMBIE Ul PEIICHUs 33/ad, OLIEHUBATh PEAMCTUYHOCTh MOJTyUYEHHOU
(pu3nYeCKON BETNYHHBI;

— pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIINUTH IPU MOMOLIN (PU3HUUECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MENaroroM; MpHu IMOMOIIH
[I€1arora B ONKMCAaHUU UCCIEN0BAHUS BBIICIATH IPOBEPSEMOE IPEATIONIOKEHNE
(rumoTe3y), € ONOpPOM HA JUIAKTUYECKHM MaTepuall pas3inyaTbh U
MHTEPHPETUPOBATh MOJYYCHHBIA PE3YNbTAaT, HAXOAUTH IMOCIE OOCYKIECHUS C
MEeJaroroM OUIMOKHU B XO/I€ OIbITA, IEJIaTh BEIBOJABI IO €0 pe3ysIbTaTaMm;

— YMETh HaxOAUTh C HCIMOJb30BaHHWEM HU(POBLIX 00pa30BaTEIBHBIX PECYPCOB
OTIBITHI 110 HAOMIOACHNIO (PU3UUYECKUX SBJICHUIN WM (PU3UYECKUX CBOICTB TEIN:
(GopMynupoBaTh NIpPOBEpsiEMble MPEAINOJIOXKEHUs, COOUpaTh YCTaHOBKY
U3 IPEJJIOKEHHOIO 00OpYJOBaHMUSI C ONOPOM Ha CXEMy, 3alUChIBaTh XOJ
omnbITa U (HOPMYIHPOBATH BHIBOJBI 10T PYKOBOACTBOM II€/1arora;

— BBINOJHATH NPAMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl Tesa, 00bEMa,
CWJIBl U TEMIEPATYPHI C UCIOJIB30BAHUEM AHAJIOTOBBIX U HU(POBBIX NpUOOPOB
C OIOPOil HA aNTOPUTM; 3aIUCHIBAThH MMOKa3aHUsl MPUOOPOB € YUETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

— TPOBOJWUTH COBMECTHO C IIEJAroroM MCCIEN0BaHUE 3aBUCUMOCTU OJHOMU
(du3MUecKoil BEIMYMHBI OT JAPYTOM C KCIOJIB30BAHWEM MPAMBIX U3MEpPEHUN
(3aBHCHMOCTH IIyTH PaBHOMEPHO JBWXKYILEroCs Tela OT BPEMEHM JBHKEHUS
TENA; CUTbl MPEeHUsi CKOAbJCEeHUs om eeca mena, Kausecmea o006pabomku
nosepxHocmet men U HE3ABUCUMOCMU CUNbI MPeHUs om NIowaou
CONPUKOCHOBEHUsL MeN; CUAbl YNPY2OCmu Om  YOIAUHEHUS  NPYICUHDBL,
BLIMANKUBAIOWeE CUlbl Om 00béMAa NOSPYICEHHOU Yacmu mena u om
NIOMHOCMU  JCUOKOCMU, €€ He3a6UCUMOCTU Om NIAOMHOCMU mead, Om
2nyOunbl, Ha KOMOPYIO NOSPYAHCEHO Meno;, YCA08Ull NAAGAHUS MeN, YCI08Ul
pasHosecusl pvlyaza u 010K08);, TOJA PYKOBOJICTBOM I€[arora y4acTBOBaTh B
IUTAHUPOBAHUM Y4€OHOTO UCCJIEIOBAHMS, COOMPATh YCTAHOBKY M BBIMOJHATH
U3MEpEHUs, CcleAys NpeJIOKECHHOMY IUIaHy, (UKCUPOBATh pPe3yiIbTaThl
MOJIyYEHHOM 3aBUCHUMOCTH (PU3MUECKHX BEJIWYMH B BHUIEC MPEAJIOKEHHBIX
TabIUI ¥ TPaQUKOB, EaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

— TMpPOBOJUTH KOCBEHHbIE U3MEpEeHHs (U3MUECKUX BEJIMYUH (TUIOTHOCTH
BEILIECTBA >KUJAKOCTU M TBEPAOrO TENa; CUJla TPEHHS CKOJbXKCHHUS; JABICHUE
BO3/1yXa; BBITAJKHUBAIOIIAS CUJa, NEUCTBYIOIIAsA HA MOTPYKEHHOE B JKUJIKOCTh
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TENO; KOIPPUIMEHT IMOJIE3HOTO ACHCTBHUS MPOCTHIX MEXaHU3MOB), CIEIYs
NPEMJIOKEHHOW  WMHCTPYKLIMW;  IPU  BBIIOJIHEHUHM  W3MEPEHUN  MOJ
PYKOBOJICTBOM TMeJarora coOMpaTh HSKCIEPUMEHTANIbHYIO YCTaHOBKY U
BBIYUCJIISATh 3HAYEHNE NCKOMOU BEJTUYUHBI;

coOro/IaTh MpaBuja TEXHUKU O€30MacHOCTU MpHU padoTe C J1abopaTOpHBIM
000pyI0OBaHUEM MOCIE MPEABAPUTEITHHOTO O0CYKICHUS C MEJarorom;
COMNOCTAaBIIATh MPUHLUIBI JEHCTBUA NPUOOPOB U TEXHHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, OapoMeTp, pblyar,
MOJABW)KHBIA W HEMOABWKHBIA OJIOK, HAKJIOHHAS IUIOCKOCTh C OIOPOWM Ha
TUIAKTUYECKU MaTepHan,

XapaKTepU30BaTh MPUHIUIBI IEUCTBUS U3YUEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB MOCJE MPEABAPUTEIILHOTO OOCYXKIEHUSI C MEeIaroroM ¢ ornopoil Ha
UX onucaHus (B TOM 4YHCJe: MNOJUIMIHUKHA, YCTPOMCTBO BOAOIPOBOJA,
TUAPABINYECKHM IIPECC, MAHOMETpP, BBICOTOMEp, IMOPIIHEBOM  HACOC,
apeoMeTp), MCIOJb3ysl 3HAHUST O CBOMCTBaX (DUBUYECKUX SIBICHUN U
HE00XoauMbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJNUTH MPUMEPHI / HAXOJIUTh MH(OPMAIMIO O MPUMEpaX MPAKTUYECKOIrO
UCTIOJb30BaHUSl  (U3UYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM I
oOecnieueHus 0€30MIaCHOCTU MpHU OOpaIleHUHd ¢ IpudopaMu U TEXHUUYECKUMHU
yCTPOMCTBAMHU, COXPAHEHUS 3J0POBbSI U COOIIOACHUSI HOPM HKOJIOTHUYECKOTO
IIOBEJICHUS B OKPY’KAIOILLEH Cpelie;

OCYILIECTBIIATH C MOMOUIBIO Tearora 0TOOp UCTOYHUKOB UH(OPMAIIK B CETH
HNHTEpHET B COOTBETCTBUMU C 33JaHHBIM IOWCKOBBIM 3allpOCOM, HA OCHOBE
MMEIOIIMXCSA 3HAHUM M MYTEM CPAaBHEHUs PA3JIMYHBIX MCTOYHHUKOB BBIJENIATH
uH(popManuoo, KOTOpas SBIAETCS MPOTHBOPEUYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOTrO COAEp X aHMs, CIPaBOYHBIE MaTepHallbl, PECYypChl
ceru  HMHrepHer; BiageTtp  OpuUEMaMM  KOHCIIEKTUPOBAHUsS  TEKCTA,
npeodpazoBaHusl UHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh IOJI PYKOBOJACTBOM Iieiarora ¢ OOCYXJEHUEM IUlaHa paboTh
KpaTKUe MHUCbMEHHBbIE M YCTHBIE COOOILECHHUS Ha OCHOBE 2—3 HMCTOYHUKOB
nHpopmanuu (HU3NYECKOTO COAEpk aHUS, B TOM YHUCIE IyOJIMYHO JAeNaTh
KpaTKHE COOOUIEHHS O pe3yJbTaTaX MPOEKTOB WM YUYEOHBIX HCCIEIOBaHMIA;
IIPX OTOM TPAMOTHO HCIIOJb30BaTh M3yYCHHBIM MOHATUMHBIN ammapar Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIJICHUE NTPE3EHTAIUEH;

IOpU BBIMNOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEA0BAaHUM IOJ PYKOBOACTBOM
nejarora pacmpeneisitb O0Of3aHHOCTH B TpyNNEe B COOTBETCTBHHM C
IIOCTaBJICHHBIMHM 33Ja4aMH, CJEAUTh 32 BBINOJHEHUEM I[UIaHA JIEUCTBUIA,
aZIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIHOCTb TPYIIIbI;
BBICTpaMBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUYWUTHIBAs MHEHUE
OKPY/KAKOLIUX.
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8 KUIIACC
[IpenMeTHbie pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTpakaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOITUXCS YMCHHIA:

— OPHUEHTUPOBATHCS B MOHATHUSIX M OTIEPUPOBATH MU Ha 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBI)KCHHE aTOMOB W MOJIEKYJ, arperaTHBIC
COCTOSIHHSI BEIIECTBA, KPUCTALIMYCCKHE U aMOp(HBIC Tea, HACHIICHHBIA U
HCHACHINICHHBIA Map, BIAKHOCTh BO3JAyXa; TEMIIEpaTypa, BHYTPEHHSS
DHEpPrusi, TEIJIOBOW JBUTATENh; OJJIEMEHTApHBIH JIIEKTPUYCCKHA 3aps,
DJIEKTPUYECKOE  TOJie, TMPOBOJHUKKA W JUDJIEKTPUKH,  ITOCTOSTHHBIH
AIIEKTPUIECKUI TOK, MATHUTHOE TI0JIC;

— pasnuyarh SBJICHHS IIOCIIE TPEIBAPUTEIHLHOTO OOCYKIEHHS C MeJarorom
(TeruioBOE  pacIIMpeHHE/CKaTHe, TEIUIoNepenaya, TeIJIOBOe pPaBHOBECHE,
CMayMBaHWe, KaMWUIAPHBIC SBIICHUS, WCTAPCHUE, KOHJICHCAIWS, TUTABJICHHE,
KpHCTaJUTH3AITUS (oTBepaeBaHue), KHUTICHUE, TerJIonepeaava
(TETUIONPOBOTHOCTh, ~ KOHBEKIMS,  HW3IyYCHHE);  OJEKTpU3alms  Tel,
B3aMMOJECHUCTBUE 3apsA0B, JCUCTBHUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBIKaHUE, B3aWMOJICHCTBUEC MArHUTOB, JECWCTBHE MArHUTHOTO  ITOJIS
Ha IPOBOJHUK C TOKOM, JJIGKTPOMAarHUTHash WHAYKIMS) TIO OMUCAHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
bu3nuecKoe SBICHUE;

— pacrio3HaBaTh C MOMOIIBIO TeAarora MPOSBICHUE H3YYEHHBIX (PU3NYECKUX
SIBJICHUM B OKPY KAIOIIEM MHPE, B TOM YuCie (U3UIECKUE SIBIICHUS B TIPUPOJIC:
MMOBEPXHOCTHOE HATSHKCHHUE U KAMMIISIPHBIC SIBJICHHS B MIPUPO/IE, KPUCTAILTBI B
npupoae, wusnydenne CoiHIA, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHME pOCHI, TyMaHa, HWHEs, CHEra; OJJICKTPUYCCKUEC SBJICHUS B
aTMocdepe, IJICKTPUYECTBO KUBBIX OPTraHW3MOB; MAarHWUTHOE TOJIe 3EMIIH,
Jpeid IMOII0COB, POJb MAarHUTHOTO TOJS IS KU3HU Ha 3emiie, MOJSPHOE
CUSHUE; TPY OTOM TEPEBOJANTH MPAKTUYCCKYIO 33/ady B YUCOHYIO, BBIICISATH
CYIIIECTBEHHBIC CBOMCTBA/TIPU3HAKY (DU3UYECKUX SIBJICHHUI;

— OIKCHIBATh MOJ] PYKOBOJICTBOM Ii€arora ¢ OOCYXJEHHWEM IUIaHa paboTh
W3YYCHHBIC CBOWCTBA Tell U (PU3MYECKUE SBJICHHS, HCTIONB3Ys (pu3nyeckue
BEMYMHBI (TeMIeparypa, BHYTPEHHSII OJHEPrus, KOJIMYECTBO TEIUIOTHI,
yAeNbHAs TEIJIOEMKOCTh BEIIECTBA, y/eIbHAs TEIUIOTa IJIABJICHUS, YACIbHAS
TEMJI0Ta TapooOpa3oBaHMs, yAedbHAas TEIUIOTa CTOpaHWs  TOTUIHBA,
KO2(DPUITMEHT TOJIE3HOTO JEHCTBHS TEIUIOBOM MAaIIMHBI, OTHOCHUTEIbHAS
BJIQXHOCTh BO3/AyXa, DJJIEKTPUUYSCKHHA 3apsija, CHUJla TOKa, OJJICKTPHUECKOE
HaIpsDKEHUE, COMPOTHBIICHUE TPOBOAHHUKA, YJIEILHOE COMPOTHBIICHHEC
BEIECTBA, pab0Ta W MOIIHOCTh DJEKTPUYCCKOTO TOKa);, IPH ONMUCAHWUU
MpaBUIBLHO TPAKTOBAaTh C TOMOIIBI0 Tefarora (PU3WYECKWd  CMBICI
UCIIOJIB3YeMbIX BEJIMYMH, O003HAUEHUS W €IUHUIBI (PU3HMUECKUX BEITUYHH,
HaxOJIUTh (POPMYJIBI, CBS3BIBAIONIME JAHHYIO (PU3MUECKYI0 BEIUYHHY C
JIPYTUMHU  BEIMYMHAMH, CTPOUTh TpaduKu U3YyYEHHBIX 3aBHUCHUMOCTEH
(M3UIECKUX BEIIMYHH,
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OTpPEAENATh MOCHe MPEIBAPUTEIBLHOTO OOCYXACHHUS C IEJaroroM CBOICTBa
TN, (PU3NYECKHE SIBICHHUS M IMPOLECCHI, UCIOJb3ys OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpPUHM  CTPOCHHUS  BEIECTBA,  IIPUHLHII
CYIEpIO3ULMHU TT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsja,
3akoH Oma Uil yyacTka Lenu, 3axoH [coyna—J/lenya, 3aKOH COXPaHEHHUS
SHEPruM; TPU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €ro
MaTeMaTHYeCKOe BBIPAXKEHHE C OMOpOoHd Ha MHUQPpPOBbIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHUTB I0JI KOHTPOJIEM Tefarora pu3ndeckue mpoIecchl U CBOWCTBA TeT,
B TOM 4YHCJIE€ W B KOHTEKCTE CHUTyallMd IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, MPH IMOMOLIM 1€1arora BbIABIATh IPUYMHHO-CIIEACTBEHHBIEC CBA3H,
CTPOUTH O0BSCHEHUE U3 |—2 JOTMYECKUX I1aroB ¢ ONOpoi Ha 1—2 M3y4EeHHBIX
CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
peniaTh TUIOBBIE PacUETHBIE 33Ja4d B 12 AEWCTBUA C OMOPOM HA aNTOpPUTM,
MIPEABAPUTEIILHO PAa300paHHBI COBMECTHO C NIEAArOroM, UCIOJIb3Ys 3aKOHBI U
(opMybl, CBS3bIBarOLIME (DU3NUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/la4yd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX JJIS
peuieHusl 3aJadd, BBIOMPATh 3aKOHBI U (POPMyJbl, HEOOXOAMMBIE I €€
penieHusi, NPOBOAUTH pacuy€Tbl W CpPaBHHUBATh IOJYYEHHOE 3HAYEHUE
(u3nyecKoi BETMYUHBI C U3BECTHBIMU JAHHBIMU;

UMETh MPEICTaBICHUE O MpobOsieMax, KOTOPblE MOXHO PELIMTh IPU MOMOIIU
(u3nYeCKuX METOJOB IOCINIE MPEABAPUTEIBHOIO OOCYKICHHS C IEIaroroM;
UCIIOJIB3YSI ONMCAHUE HCCIIEI0BAHMS, BBIJICIIATD IIPOBEPSIEMOE
MPEANOJOKEHUE,  OLUEHUBATh  IMPABWIBHOCTh  MOpPSAKA  IPOBEICHHUS
MCCJIEI0BAHMS, I€TATh BBIBOIBI;

yMETh HaXOJUTh C UCIOJIb30BAHHEM IU(PPOBBIX 00pa30BaATEIbHBIX PECYPCOB
OMbITHI MO HAOMIOACHHUIO (PU3UUECKUX SIBICHUN WK (DU3UUECKUX CBOMCTB Tell
(KanmwIsipHbIE SIBJICHUS, 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro o0béMa,
TEMIEPATypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HAIPEBAHUs MPU U3IIyUYEHUU OT
[[BE€Ta M3JIy4arOIel/OTI0A0Ie MOBEPXHOCTH; CKOPOCTh MUCTIAPEHUS BOJIbI
OT TEMIIEPATYpPhl KUAKOCTH U IUIOIIAIN €€ MOBEPXHOCTH; JIEKTPU3ALUS TEI U
B3aMMOJICHCTBHE JJIEKTPUYECKUX 3aps0B; B3aMMOJCHCTBHE IOCTOSHHBIX
MarHuTOB, BHU3yaJIM3alMs MArHUTHBIX IIOJE€M TOCTOSSHHBIX MAarHUTOB;
NEUCTBHAS  MAarHUTHOrO  IOJISI HAa  OPOBOJHUK  C TOKOM,  CBOWCTBa
AJIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATENI  IOCTOSHHOTO  TOKA):
(GopMynMpOBaTh MPOBEPSEMBIE MPEANOIOKEHUS, COOUpaTh YCTAaHOBKY U3
MPEAJIOKEHHOTO0 000PYI0BaHUS C OMOPOM Ha CXEMY; OMMCHIBATH XOJI OMbITA U
(GopMyIMpPOBATH BHIBOJIBI MO PYKOBOACTBOM M€Arora;

UMETh MPEACTaBICHUS O HU3MEPEHHHM TEeMIEepaTypbl, OTHOCHUTEIbHOU
BJIQXXHOCTH BO3/YyXa, CUJIbI TOKA, HAMPSKEHNS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpoB M JAaTYMKOB (U3UYECKUX BEJIMYMH; MpPH TIOMOIIM Iexarora
CpPaBHUBATHh pPE3yNbTaThl H3MEPEHHH C YYETOM 3aJaHHONW aOCOJFOTHOU
MOTPELTHOCTH;
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MPOBOAWTH COBMECTHO C TIEaroroM HCCIEIOBAHUE 3aBUCUMOCTH OJHOMN
(u3nyecKkoil BEIWYMHBI OT JIPYIOW C UCIOJIb30BAHUEM MPSIMBIX H3MEPEHU
(3aBUCUMOCTb  CONPOTUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOLIAAH
[IOTIEPEYHOT0 CEUEHUS M YAEIBHOTO CONPOTUBIIEHMS BELIECTBA MPOBOJHUKA;
CWJIBI TOKa, MJAYILErOo 4epe3 IMPOBOAHMK, OT HAIPSDKEHHS HA IMPOBOJHUKE;
UCCIIEIOBAaHUE  IOCIENOBATEIbHOIO M MapajuleIbHOIO  COEIMHEHHMH
MPOBOJAHMKOB): ITUIAHUPOBAaTh HCCIEJOBaHHE, COOMpATh YCTAHOBKY H
BBITIOJTHATH U3MEPEHHsI TI0J] PYKOBOJACTBOM I€arora, ciaeays npeaioKeHHOMY
1aHy, (QUKCHUPOBAThH PE3yJbTaThl OTYYEHHOW 3aBUCUMOCTH B BUAE TaOIHI] U
rpaduKoB, eNaTh BHIBOJBI IO pe3ysibTaTaM MCCIIEeIOBAaHUS Toce 00CyXKIeHUs
C MEeIaroroM;
COOTHOCUTh KOCBEHHBbIE U3MEpPEHUs (PU3NYECKUX BEIUYMH (yJelbHas
TEIUIOEMKOCTh BEILIECTBA, COIPOTUBIIEHHE MPOBOIAHHUKA, pabOTa M MOIIHOCTh
AIIEKTPUYECKOTO TOKA): € IOMOIIBIO I€Jarora IUIAHUPOBAaTh HU3MEPEHMUS,
coOuparh  SKCIEPUMEHTAIBHYI0  YCTAaHOBKY, CI€Ays  MPEUI0KEHHON
WHCTPYKIIWH, U BBIYUCIISATH 3HAYCHUE BETTUYNHBI,
coONI01aTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
000pyI0OBaHUEM TIOCIE MPEABAPUTEITHHOTO OOCYKICHUS C MEJarorom;
COTIOCTABJIATh C TMOMOIIBIO0 Tenarora MPHHIMIBI JCHCTBUS H3YYCHHBIX
npuOOpPOB U TEXHUUECKUX YCTPOICTB C ONMOPOM HA UX ONMHUCAHUS (B TOM UYHUCIIE:
CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas TypOUHa, aMIEepMETp,
BOJITMETP, CUYETUYMK DJIEKTPUUYECKOW SHEPruH, HIIEKTPOOCBETUTEIIbHBIC
npuOOphl, HarpeBaTeNbHBIE SJIEKTPONPHOOPHI (IIPUMEPHI), SJIEKTPUUECKHUE
MPEeIOXPAaHUTENH; DIEKTPOMArHUT, JJIEKTPOJBHUTaTENb IMOCTOSHHOTO TOKa),
MCIIONIB3YSl METOJIWYECKHME MaTepuaiabl O CBOMCTBaX (PM3MYECKHUX SBICHUH U
HE00XoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;
pacmo3HaBaTh MOCJE MPEIBAPUTEILHOTO OOCYXKIACHHS C MEJaroroM MpoCThIe
TEXHUYECKUE YCTPOIICTBA W H3MEpUTENbHbIE MNPHOOpPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (PKUJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETpP, JABUTaTelb BHYTPEHHEIO CrOpaHHus, D3JIEKTPOCKOI, peocTar);
COCTaBIISITh CXEMBbl JJIEKTPUYECKUX LeNell ¢ TMociHeA0BaTelIbHbIM U
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS! YCJIOBHBbIE 0003HAYECHMSI
AJIEMEHTOB 3JIEKTPUUECKUX LIeTIeH;
OPUBOJUTH MPUMEPHI/HAXOIUTh MH(POPMALMIO O MPUMEpPax MPaKTUYECKOro
UCTIONIb30BaHUsl  (DU3MUECKUX 3HAHWKW B  TIOBCEIHEBHOM O KM3HH IS
oOecrieueHus 0€30MacCHOCTU MPU OOpaIIeHUH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBaMH, COXpaHEHHS 370POBBS M COONIOACHUS HOPM SKOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeELIE;
OCYIIECTBIISITh C MOMOIIBIO MeJarora IMOUCK HH(popManuu (QU3NIECKOro
coliepkaHusi B ceTd VIHTEepHET, Ha OCHOBE HUMEIOUIMXCA 3HAHUM U MyTEM
CpPaBHEHHUS JOMOJIHUTEIbHBIX MCTOYHHKOB BBIAEIATH MHGPOpPMAIUIO, KOTOpas
ABJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;
MCTIOJb30BaTh TPU BBITIOJHEHUHM YYEOHBIX 3a/laHuil OTOOpPaHHYIO TEIaroroM
HAYYHO-TIOMYJSIPHYIO JTUTEpaTypy (GU3MUECKOTO COAEPIKAHUS, CIPABOYHBIC
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MaTepuaibl, pecypchl ceTu HTepHeT; BIaneTh npuéMaMyu KOHCTIEKTHPOBAHUS
TeKCTa, peoOpazoBanusi THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OTOPOW Ha aJTOPUTM M YTOUHSIIOIIUE BOMPOCHI M€/1arora;

— co3/laBaTh TOJI PYKOBOJCTBOM Iiefarora ¢ OOCYXIEHHUEM IUIaHa pabOThI
IMCbMEHHBIE W KpaTKue YCTHBIE COOOIeHus, o0o0mias uHopMaluo u3
HECKOJIbKUX MCTOYHHUKOB (PM3UYECKOTO COJIEPKaHUs, B TOM UHUCIE MyOIMYHO
MIPENICTaBIATh PE3yIbTaThl MPOSKTHOW MJIH HCCIEA0BATEIBCKON IEATEIHHOCTH;
IIPX OTOM TPAMOTHO HCIIOJb30BaTh M3yYCHHBIM NMOHATUMHBIN almapar Kypca
(Gu3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3EHTAIIEH;

— MpU BBHINOJHEHHH YYEOHBIX TMPOEKTOB U HCCIEAOBAHUN  (HU3HUECKUX
IIPOLIECCOB IO PYKOBOJICTBOM I€Jjarora pacupeaeisTh 00s13aHHOCTH B IPYIIIe
B COOTBETCTBHUH C MOCTABJICHHBIMU 3aJladaMu, CJICIUTh 32 BBHITIOJIHEHUEM I1JIaHa
JIEUCTBUN U KOPPEKTUPOBATH €T0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/l B
JeSTEIBbHOCTh TPYIIIbI; BbICTPaUBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

9 KUIIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTpa)KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOLUIUXCS YMEHH:

— OpPHUEHTUPOBATHCA B MOHATUSX M ONEPUpPOBaTh UMM Ha 0a30BOM YpOBHE:
cucteMa OTcu€ra, MaTepualbHas TOYKA, TPACKTOPHs, OTHOCUTEIbHOCTh
MEXaHMYECKOTO IBWKEHHMs, nedopmarus (ymnpyras, riacTHUYecKas), TPEHUe,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb W TEpPErpy3Ku; ILEHTP
TSKECTH; a0OCONIOTHO TBEPAOE TENO, LEHTP THKECTU TBEPAOTO Tena,
paBHOBECHE; MEXaHMYECKHE KoJieOaHWs U BOJNHBI, 3BYK, HH(pa3ByK
U YJIbTPa3BYK; 3JIEKTPOMArHUTHBIE BOJHBI, IIKaNa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb, CHEKMPbl UCNYCKAHUA U NO2TIOUJeHUS,
anb(da-, 6eTa- 1 raMMa-u3Ty4eHHs], U30TOIIbI, SJIEpHAsI SHEPTreTHKA;

— COOTHOCHUTbH SIBJIEHUSI TIOCJIE€ NPEIBAPUTEIBLHOTO OOCYXKIEHHUS C MEeAarorom
(paBHOMEpHOE U HEpPaBHOMEPHOE IPSIMOJIMHEWHOE JIBUYKEHUE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBUKEHUE, CBOOOJHOE TMaJIeHUuEe Te,
PaBHOMEPHOE JBUKEHUE IO OKPY>KHOCTH, B3aMMOJICUCTBHUE TEJ, PEAKTUBHOE
IBUKEHUE, KoJjebaTellbHOE [BI)KEHHE (3aTyXalollue M  BBIHYKICHHBIC
KojeOaHus1), PE30HAHC, BOJIHOBOE  JIBIDKEHHME, OTPaK€HHWE  3BYKa,
IPSIMOJIMHEWHOE PACIIPOCTPAHEHHE, OTPAKEHHUE U MPEJIOMIIEHHE CBETA, ITOJIHOE
BHYTpEHHEE OTpPaXCHHE CBETA, pa3joKEHUEe Oelloro CcBeTa B CIEKTp U
CIIOKEHUE  CIEKTPAJIbHBIX [IBETOB, JHCIEPCUS CBETa, ECTECTBEHHAs
pPaZOaKTUBHOCTb, BO3HMKHOBEHHME JIMHEHMUYAaTOro CIEKTpa HU3Iy4YeHUs) IO
OMMCAaHUI0O WX  XapaKTepHbIX CBOMCTB M Ha  OCHOBE  OIBITOB,
J€MOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

— pacrmo3HaBaThb C MOMOUIbIO IEJarora MpOosiBICHUE H3YyYEHHBIX (HU3MUECKUX
SABJICHUM B OKpYyXaroieM Mupe (B ToM uuciie (pUu3ndeckue sBJICHUs B IPUPOJIE:
OPWIUBBL U OTJMBBI, JIBH)KeHHE IUIaHeT COJHEYHOM CHCTEMbI, PEaKTUBHOE
IBM)KCHHE JKUBBIX  OpPraHU3MOB, BOCHpPUATHE 3BYKOB  KHUBOTHBIMH,
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3eMJIETPSCEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3X0, IIBETa TEJ, ONTUYECKUE
SIBJICHUSI B npupoze, OHOJOTUYEeCcKoe JeNCTBUE BUIUMOTO,
yIbTpaUOIETOBOTO W PEHTICHOBCKOTO  M3JYyYEHUH;  €CTECTBEHHBIM
PaAMOAaKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, paJUO0aKTUBHOE W3IIyYCHHE
OPUPOAHBIX MHUHEPAJIOB; JACUCTBUE PAAMOAKTUBHBIX M3IyYEHHM Ha OpraHu3M
YeJI0BEKa), MMPU ATOM IO PYKOBOJICTBOM Iearora nepeBouTh MPakTUYECKYIO
3a7jayy B y4eOHyI0, BBIICISTH  CYIIECTBEHHBIE  CBOWMCTBA/IMPU3HAKH
(du3nYeCKuX SBICHUH;

ONKCHIBATh TOJI PYKOBOJACTBOM IeAarora ¢ oOCYXIEHHEM IUIaHa padOThI
M3YYCHHBIE CBOWCTBA TeN U (DU3HUECKHE SBICHUS, HCHOIB3YS (PU3NUECKUE
BEJIMYUHBI (CpeHssi U MTHOBEHHAas CKOPOCTh Teja NpU HEPaBHOMEPHOM
JBUYKEHUH, YCKOPEHUE, MepeMelIeHue, MyTh, YIII0Bas CKOPOCTb, CHUJIa TPEHHUS,
CuJia YOpYrocTH, CHJIa TSKECTH, YCKOpEHHE CBOOOIHOTO MaJieHHs, BeC Tela,
UMITyJIbC TeJa, HMIYJIbC CHIIBI, MEXaHW4eckas paboTa M MOIIHOCTb,
NOTEHUUANbHAS DJHEPrus Tejia, IOAHITOrO HaJ IOBEPXHOCTHIO 3EMJIH,
NOTEHIMAIbHAs SHEPrusl CKATON MPYKUHBI, KUHETUYECKasi SHEPIUsl, MOJIHAs
MEXaHUYEeCKasi JHEprusi, MNEepHoJ U YacToTa KojeOaHWW, NIJIUHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelbh MPETOMIICHUS
Cpenpl); TpU OMUCAHUH C TOMOINBIO YYUTENS MPABHIBHO TPAaKTOBATh
(GU3NYECKUN CMBICIT HCIONB3yEeMbIX BEIMYMH, OOO3HAYCHHS W EIUHUIIBI
¢u3nyecKux BEIMYMH, C OMOPOH HAa METOJUYECKHX MaTepuanl HaxOIUTh
(GopMyIBl, CBS3BIBAIONIME JAaHHYI (HU3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKH M3YUYEHHBIX 3aBUCUMOCTEH (U3HUECKHX
BEJINYMH;

XapaKTepu30BaTh I[OCIIE TMPEABAPUTEIBLHOTO OOCYXIEHUS C IeAarorom
CBOMCcTBa Tes, (U3MUECKUE SBJIEHUS U MPOIECCHl, HCHOJb3Yys 3aKOH
COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIIMII CYIEPIO3ULIUU
CWJI, MPHUHLMI OTHOCUTENbHOCTH ['anmuines, 3akoHbl HbloTOHA, 3aKoH
COXPAaHEHUsI MMITYJIbCa, 3aKOHBI OTPAKEHUS M TMPEIOMIICHHUS CBETA, 3aKOHBI
COXPaHEHHUs 3apsA0BOTO M MAacCOBOTO YHCEN MPH SICPHBIX PEAKUUAX; MPHU
TOM HaXOAWTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA M €ro MaTeMaTHUeCKOe
BBIpaKEHUE C ONOPOM Ha U(PPOBBIE 0OpPa30BATEIBHBIE PECYPCHI;

COOTHOCHUTH TOJI KOHTPOJIEM Tefarora Gu3ndeckue mpoIecchl U CBOWCTBA TeT,
B TOM 4HCJI€ M B KOHTEKCTE CHUTyallUd MPAKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbISBJISATH IPU MOMOIIHU Mejarora NpUYMHHO-CIEICTBEHHBIE CBA3H,
CTpOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX IIIaroB c omnopoil Ha 2—3
M3YUYEHHBIX CBOICTBAa (PU3NYECKUX SABJICHUH, (PU3NYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

peuniaTh TUMOBbIE pacuy€THBIC 33aul B 1—2 AeMCTBUS ¢ OMOPOM HA aNTOPUTM,
IpeaBapUTENHLHO Pa300paHHBI COBMECTHO C, MCIIONB3Ys 3aKOHBI U (hOPMYIIBI,
CBsI3bIBAOIINE (DM3MUYECKHE BETMYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3a/ladyd
3aMHChIBATh KPAaTKOE YCJIOBHE, BBISIBIATH HEAOCTAIONIME WM W30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYJNBI, HEOOXOIWMBIE I PEIICHHUS,
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MPOBOJIUTh PAcYE€Thl U OIEHWBATH C TIOMOIIBI0 YYUTENSI PEATTMCTUYHOCTD
MOJIYYEHHOT0 3HAaUeHUS (PU3UUECKOU BEJIMYUHBI,

UMETh MpEJICTaBIIEHUE O MpobiemMax, KOTOpble MOXKHO PEIIUTh MPHU MOMOIIU
(Gu3MUeCKMX  METOJOB; HCIOJb3Ys ONUCAaHUE HUCCJIECAOBAaHMS, TIOCIE
peIBapUTEILHOTO OOCYXXJIEHHMsI C TENaroroM BBIIENSATH IPOBEPSIEMOE
MPEANOJIOKECHNE,  OIEHWBATh  MPABWIBHOCTh  TOpSAKAa  TPOBEICHUS
WCCJICIOBAHMS, JIeJaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIHTATHl HAOIIOICHHMA
Y OTIBITOB,;

YMETh HaXOJUTh C HCIOJb30BaHUEM HHU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (DPU3UUECKUX SIBICHUN WM (DU3UUECKUX CBOMCTB Tell
(u3ydyenne BTOporo 3akoHa HpIOTOHA, 3aKoHa COXpaHEHUS JHEPTUU;
3aBUCUMOCTH TEepHoJia KoJieOaHUN MPYKMHHOTO MasiTHUKA OT MaccChl Tpy3a U
KECTKOCTU TMPY>KUHBI M HE3aBUCUMOCTh OT aMIUIMTYJbI MajbIX KOJeOaHMIA;
PSIMOJIMHEWHOE PACTIPOCTPAHEHHUE CBETA, Pa3NIoKEHHE OEJI0ro CBETa B CIEKT;
U3Y4YCHHE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKajieé U CBOMCTB M300payKeHUs
npeaMera B coOHparolied JIMH3e, HaOMI0JICHUE CIUIONIHBIX W JIMHEHYaThIX
CTHIEKTPOB M3JIyYCHHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY M3 H30BITOUHOTO
HaOopa OOOpYJIOBaHUSI C OMOPOM Ha CXEMY; OINKCHIBATh XOJI OIbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BRIBOJIBI IO PYKOBOICTBOM II€Iarora;
MIPOBOJIUTHE TP HEOOXOTUMOCTH CEpPHI0 TPSMBIX H3MEPCHHM, OIMpeaesss
CpelHee 3HAuC€HHE U3MEpSAEMOW BEIUYUHBI  (QoKycHoe  paccmosiHue
cobuparouet JIUH3DL); 000CHOBBIBaTh BBIOOD crioco0a
U3MEPEHUS/U3MEPUTEIBHOTO MPUO0opa;

IIPOBOJIUTH COBMECTHO C I€/IaroroM MCCIIEIOBAaHNE 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH C UCTIOJb30BAaHUEM TIPSIMBIX H3MEPECHHH (3aBUCHUMOCTH ITyTH OT
BPEMEHHM TMpPU PABHOYCKOPEHHOM JBIWKEHHHM 0€3 HadaJlbHOM CKOpPOCTH;
mepuoma  KoyeOaHWK MaTEMaTHYECKOTO MasTHHUKA OT JJIMHBI HHTH;
3aBHCHMOCTH YTJIa OTPa)XEHHS CBETa OT yrJja MaJeHus U yIriia MPeJOMIICHHUS OT
yria majieHus): mociae 00CYKASHHS O PyKOBOJCTBOM I€arora riaHupoBaTh
HCCIIeIOBaHNe, COOMPaTh YCTAaHOBKY, (PUKCUPOBATH PE3yibTAaThl MOTYYCHHON
3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHUAEC TaOMUI[ W TpaduKoB, AenaTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIIeI0BaHMUS,

COOTHOCHUTh KOCBEHHBIE M3MEpeHUs (PU3NUECKUX BEIUMYUH (CPEAHSISI CKOPOCTh
U YCKOpPEHHUE Tella IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO
MajgeHus, >KECTKOCTh TMPYXKHUHBL, KOXPOHUIMEHT TPEHUS CKOIBKCHHUS,
MexaHuyeckas paboTa U MOIIHOCTb, 4YacToTa W Mepuoja  KoJeOaHHit
MaTEMaTHYECKOTO M MPYKUHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMparoIeit
JUH3BI, PAJAMOAKTHBHBIA (OH): C TOMOIIBIO IIearora IUIAHUPOBATh
U3MEPCHHUS, COOUpaTh OSKCICPUMCHTAIBHYIO YCTAaHOBKY U  BBINOJHATH
U3MEpPCHHUS, CIeAys TMPEUIOKEHHON WHCTPYKIIMH, BBIUYMCIATh 3HAYCHUC
BEJMYMHBl U AHAIM3UPOBATH TOJYYEHHBIE PE3yJbTaThl ¢ YYETOM 3aJaHHOU
MOTPEMIHOCTHA U3MEPEHNUN;

coOmro/IaTh TpaBujla TEXHUKH O€30MacHOCTH TMpU paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM MOCJE MPEABAPUTEIHHOTO O0CYKIEHUS C MEJarorom;
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COMNOCTaB/SATh C IIOMOINBIO TIE€AArora OCHOBHBIE MPU3HAKKA HW3YYEHHBIX
du3nueckux Mojenel: maTrepualibHas TOYKa, aOCOJIOTHO TBEPIOE TEO,
TOYEUHBIM UCTOYHUK CBETA, JIy4, TOHKAas JMH34, IUIaHETapHasi MOJEIb aToMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO sIIpa ¢ ONOPOX Ha METOIMYECKUE MATEPUAIIBI;
XapaKTepHU30BaTh TOCIE TPEBAPUTEIBLHOTO OOCYXKJEHUS C TIeAaroroMm
NPUHUUIBl JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpO Ha UX ONucaHusA (B TOM YHUCIE: CIHUJIOMETpP, AATYUKHU IOJOKEHHUS,
paccTosiHUSL M YCKOPEHHA, PaKeTa, HXOJIOT, OYKH, MepHckor, ¢GoToammnapar,
ONTHYECKUE CBETOBOJBI, CIEKTPOCKON, JO03UMETp, Kamepa Buibcona),
UCIOJIb3YsI IM(PPOBBIE 00pa30BATENBHBIE PECYPCHI;

UCIIOJIB30BaTh IMOJl PYKOBOJCTBOM IEJArora CXeMbl U CXEMaTUYHbIE PUCYHKH
U3YYCHHBIX TEXHHUYECKUX YCTPOWCTB, U3MEPUTENIbHBIX MpUOOPOB U
TEXHOJIOTUYECKUX TMPOILIECCOB MPU PEHICHUH Y4eOHO-MPAKTUUYECKUX 3ajady;
ONTUYECKUE CXEMBbl JUIsI TIOCTPOEHUSI HM300pKEHUN B IUIOCKOM 3€pKajie H
cobuparoniei JIMH3e;

MPUBOJNUTH MPUMEPHI/HAXOAUTh HHPOPMALMIO O MPUMEpPax MPAKTUYECKOIrO
UCIIONIb30BaHUS  (PU3WYECKHX 3HAHUM B TOBCEIHEBHOW JKU3HU  JUIA
oOecnieueHus 0€30MaCHOCTH MpHU OOpaIleHUHd ¢ IpudopaMu U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHMsI 370POBbsI M COONIIONEHUS HOPM 3KOJIOTHYECKOIrO
NOBEACHUS B OKPYXKAIOILEH CpeEeE;

OCYIIECTBIISATh IO  PYKOBOJACTBOM  Iefarora IOUCK  HH(QOpMAaIUH
(u3nueckoro conuepxaHus B cet MHTEpHET, camMOCTOATENBHO (POPMYIHPYS
MOMCKOBBI  3alpoc, HAXOAUTh NYTH OMNpPENENEHUss JAOCTOBEPHOCTH
MOJIy4YeHHOM MHPOpPMallUK Ha OCHOBE MMEIOUIUXCS 3HAHUM U JOMOTHUTENIbHBIX
MCTOYHUKOB;

MCIIOJIb30BaTh IMPHU BBINOJHEHUU Y4Y€OHBIX 3aJaHUN OTOOpaHHYIO MEeAaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (GU3MUECKOTO COAEpIKAHUS, CIPaBOUYHBIE
MaTepHallbl, pecypcebl ceTh VIHTepHET; BiaaieTh NpuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3zoBaHusl HHPOPMALIMU U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO
C ONOpPOH Ha aNrOpUTM M YTOYHSIIOLIME BOIPOCHI IE€JArora; Co3J1aBaTh IOJ
PYKOBOJICTBOM Iiefarora ¢ OOCYXKIEHHEM IUIaHa paloThl MHUCbMEHHBIE U
YCTHBIE COOOUIEHUSI HAa OCHOBE HH(POPMALMH M3 HECKOJbKHX HCTOYHHKOB
(u3HUECcKOro coaepkKaHus, MyOJUYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHOU
WM HCCIIEOBATENbCKON NEATEbHOCTH; MPU ITOM TI'PAMOTHO HCIOJIb30BaTh
M3YYEHHBIM TOHATUWHBIA anmapar u3y4yaeMoro pasgena (U3MKH U
CONPOBOX/JIaTh BBICTYIUICHUE TMIpe3eHTalMed ¢ Y4€ToM O0COOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

Temarnueckoe TJIAHUPOBAHWE ¥ KOJWYECTBO YAacOB, OTBOAMMBIX HA OCBOCHHE KaXKIOHW TEMBl y4eOHOTO IpeaMeTa
«Duszuka» ananTUPOBAaHHOW OCHOBHOW 0O0pa3oBaTelibHOM MPOTpaMMbl OCHOBHOTO OOIEro o0pa3oBaHUs O0y4aroluxcs C
3aJIEPKKON TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIAIOT C COOTBETCTBYIOIUM paszzaesiom denepalibHON paboyeil mporpaMMel
yueOHoro mpenMera «®Pusnkay o0pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO oOmero obOpaszoBaHus. OOOCHOBAHHOCTH JIaHHBIX
M3MEHEHHMI ompenensieTcss BhIOpaHHBIM 0Opa3zoBareiabHOM opraHuzanuet YMK, uHAMBUIYaTbHBIMU NCHUXO(PU3UYECKUMU
0COOEHHOCTSIMU KOHKpETHbIX oOyuaromuxcs ¢ 3I1P, crenenbio yCBOGHHOCTH MU YYEOHBIX T€M, PEKOMEHAIUSIMU M0 OTOOPY U

ajaliTalmn y‘lC6HOF O Marcpuajia 110 (1)I/I3I/IKC, IIpcaACTaBJICHHBIMU B [TosscCHUTEIBHOM 3aMKCKE.

7 KJIACC (68 v)
Temarnyecknii OcHoOBHBIE BH/IbI 1eSITETLHOCTH YUAIHXCSI
OcHOBHOE coiepKaHHe . N
0,10k, TEMA (Ha ypoBHe y4eOHBIX JeiicTBHIl)
Paszpnen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:Kaowmero mupa (6 4)
dDu3znka — @uznka — Hayka o0 npupone. SIBieHus | BrliBieHne OCHOBHBIX pasiMyMid MpU MOMOIIM IeJarora Mexnay (U3HYEeCKMMH M XHMHYECKUMHU
Hayka o npupoge | npuponsi  (MC®).  @wusmueckme  sBienus: | npespamenuaMu (MC — xumus).
(29) MEXaHWYeCKHe,  TEIUIOBble,  JJIEKTpHUeckue, | Pacro3HaBaHnme u KiaccuuKanusi Iocie OOCYKIEHHS C IeJaroroM HpH IHOMOIIM HaBOISIINX
MarHuTHbIE, CBETOBBIE, 3BYKOBEIE. BOMPOCOB  (M3MYECKHUX SBICHUH: MEXaHWYECKHX, TEIUIOBBIX, 3JEKTPUYECKHX, MArHUTHBIX
1 CBETOBBIX.
HaGmonenue u onucanne GU3N4ECKUX SBJICHUI Ha 6a30BOM YpOBHE.
dusznyeckue duznueckue BEJIMYHHBI. Wzmepenne | OnpezneneHue npu MOMOIIM IIEJarora eHbl AeICHHS Kbl H3MEPUTEILHOTO Mproopa.
BesmunHb (2 ) | Gusmueckux BenwunH. usuveckue npubopul® | Usmepenue 1o 06pasily MOJ pyKOBOJACTBOM TIeJlarora JTHHEHHBIX Pa3sMepoB Tel M TPOMEKYTKOB
Ioepewnocms ~ usmepenuti. MeXayHapoaHasl | BPEMEHH € y4ETOM MOTPEITHOCTEH.

® MC — 511eMeHTHI COZepIKaHs, BKIIOYAIONIHE MEKIIPEIMETHEIE CBA3H, KOTOPHIE OAPOGHEE PACKPHITHL B TEMATHUECKOM ILIAHMPOBAHHIIL
® KypcuBom 0Go3HaueH yaeGHEI! MaTepHal, KOTOPBIi H3y4aeTcs], HO He BRIHOCHTCS HA IIPOMEKYTOUHYIO M HTOTOBYIO aTTECTALIHIIO.
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cucTeMa eUHUIL.

ﬂemoncmpauuu7

1. MexaHn4ecKkue, TEIUIOBBIE, JICKTPUUECKHE,
MarHUTHbIE, CBETOBBIC SIBIICHMSI.

2. duznueckue NpuOOPHI U MPOLEaypa IPSIMBIX
U3MEpPeHUH  aHaJOrOBBIM M IU(POBBIM
IprOOPOM.

Jabopamopnvie padomol u onvimol.

1. Onpenencnane LEHBI JIETIEHNS

HU3MEPHUTEIHEHOTO npubopa (ucronme3yst

TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mepenune paccTosHUM.

3. W3mepenune  o6véma

TBEPZOrO Tea.

4, Onpedenenue pazmepos Maivix mei.

5. H3mepenue Temmeparypbl IpU TTOMOIIN

KHUIKOCTHOTO ~ TepMOMeTpa M JlaT4HKa

TEMIIEPaTypHl.

6. Ilposedenue uccnedosanus no nposepie

2unomesvl:  OANbHOCMb  NONEMA  WAPUKA,

NYWeEeHHO20 20PU30HMANbLHO, Mem boabule, Yem

Oonbue gbicoma nycka.

JKUJIKOCTH  H

W3mepenne 1o o0Opasily 1moJ1 pyKOBOACTBOM IleAarora o0bEmMa xXuAKOCTH U TBEPIOTO Tea.
Wzmepenne mo o0pasiy Mo PYKOBOJACTBOM II€Aarora TeMIlepaTypbl NPU HOMOIIM >KHUAKOCTHOTO
TEpMOMETpPA U JaTYNKA TEMIIEPATYPBL.

BrinosHeHNe HECTIOKHBIX TBOPYECKMX 3a/JaHMH C OIOPOH Ha ajropuTM, IPEABAPUTEIHHO
pa3o0paHHBII € T[EJaroroM MO TOHCKY CIIOCOOOB HM3MEPEHHsS HEKOTOPhIX (H3MYECKUX
XapaKTEepUCTHK, HAIPUMEDP, Pa3MEPOB MaJlbIX 0OBEKTOB (BOJIOC, TPOBOJIOKA), YIAIEHHBIX 0OBEKTOB,
OOJBIHNX PACCTOSHHUN, MaJIBIX IPOMEKYTKOB BpeMeHH. OOCyKAeHUE MpeIaraéMbIX CIIOCO00B.

EcrecTBeHHoO-
HAyYHbIH MeTOJ
no3Hanus (2 4)

Kak ¢msuka u 1pyrue ecTecTBEHHBIC
HAYKH  HW3y4alT npupoay. Ecmecmeenno-
HAayuHull ~ MemoO  NO3HAHUA:  HAOIOeHue,
NOCMAHOBKA HAYYHO20 BONPOCA, BbIOGUIICEHUE
2unomes, 9KCNEPUMEHM NO NPOBEpKe 2UNOMmes,
obvacHenue Habmooaemozo senenus. Onucanue
Qusuueckux aeneHull ¢ NOMOubI0 Mooenell.

[penmer u MeTOIBI GUUKH.

Hemoncmpayuu
1. Omnpenenenne NOTrpenIHOCTH
IKCIICPUMECHTA.

BLI}Z[BI/I)KGHI/IE TUIIOTE3 MOCJIC MPEABAPUTEIILHOT'O O6Cy)KI[6HI/I$[ C I€egarorom, O6’b$[CH${IOIJ_[I/IX IIPOCThIC
ABJICHUS, HAIIPUMED:

— T0YEeMY OCTAHABIIMBACTCS JABMXKYIIEECS 110 TOPU3OHTAIBHON MOBEPXHOCTH TEIIO;

— T0YeMY B XKAPKYIO ITOTOJTy B CBETJION O/IEXE NPOXJIa[HEH, 4eM B TEMHOM.

Br160p crioco6oB MpoBepKH TMIIOTE3 U3 IPEIUIOKEHHBIX 11E1ar0roM.

HaOmonenne mnpeuioKeHHBIX I1€1aroroM HCCIEJOBAaHUH IO IPOBEPKE KaKOH-TMOO THITOTE3bl,
HalpuMep: JAIBHOCTh NOJIETA INapuKa, MYIIEHHOTO TOPH3OHTAIBHO, TeM Oolblle, deM Ooible
BBICOTA ITyCKa.

ITocTpoeHne COBMECTHO C TEJaroroM MPOCTEHmIMX Mojened (u3ndeckux sBICHUH (B BUAE
PHUCYHKOB WJIHM CX€M), HalpUMep MaJeHHue TpeaMeTa; NPSIMOIMHEITHOEe pacIpoCTpaHEHHE CBeTa.

Pa3gen 2. IleppoHayanbHble CBEIeHHs 0 CTPOEHUH BelecTBa (5 )

7
Bce Jlemonctpanuu u JlaboparopHbsle pabOTHI, TpeICTaBIeHHBIE B COAEPMKAHHUHM, JOIYCKAeTcsl (MOXKHO) IPOBOJUTH, HCIONB3Ysd HH(GOPMAIMOHHBIE M 3JIEKTPOHHBIE TEXHOIOTHH (IH(pOBHIE

00pa3zoBaTenbHBIE PECYPCHI).
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Ctpoenne
BemecTBa (1 1)

CrpoeHue BemIeCcTBA: aTOMBI M MOJEKYJIBI, UX
pasmepsi. Onvimul, dokasviearoujue OUCKPEeMHOe
cmpoeHue geujecmaa.

Jlabopamopnuvie pabomot u onvimui®.

1. Omenka nuameTpa aToMa METOJOM PSIOB (C

UCTIONIb30BaHUEeM (oTorpaduii).

HaOnroneHue u HHTEpIpeTanyst COBMECTHO C IEJar0roM OIBITOB, CBUIIETENILCTBYIOIMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHUH BELIECTBA: OIIBITHI C PACTBOPEHIEM Pa3IMYHBIX BEIIECTB B BOJE.

OneHka NpU TOMOIIM TEXHOJOTHMYECKOW KapThl pa3MepOB aTOMOB M MOJIEKYN ¢ HCHOJIB30BAaHHUEM
(oTtorpaduii, MOTyIEHHBIX HA AaTOMHOM CHJIOBOM MHKpockore (ACM).

OrmpezeneHue nocie NpeaBapUTEIFHOr0 00CYKICHHS C IEAaroroM pa3MepoB MalIbIX Tell.

JABuxkenune

H B3aHMOJIelCTB
He YaCTHIL
BelecTna (2 4)

JBmwxenue yactul BeuiecTBa. CBs3b CKOPOCTH
JBUKEHMSI 4acTHI] ¢ TeMIeparypoidl. bpoyHoBckoe
IBKeHue, 1updysus. Bzaumoodeticmeue wacmuy
seujecmaa: nNpUMAICeHUe U OMmankueanue.

Hemoncmpayuu

1. HaGmoneHnue OpOyHOBCKOTO JIBUYKEHHUSI.

2.Ha6mronenne nuddysun.

3.Habnwoenue  serenuil, 00BACHAIOWUXCSL
APUMSIICEHUEM UIU OMMATKUBAHUEM YACMUY
sewecmaa.

Jabopamopnuvie padbomovt u onvimul

1. Oyenxa ouamempa amoma memooom psoo8
(c ucnonvzosanuem pomoepaghuii).

2.0nbITBl 1O HAOJIIOACHHIO
pacuIMpeHus ra3oB.

3. OmbIThl 10 OOHAPYKEHHIO JEWUCTBHS CHII
MOJIEKYJISIPHOTO MTPUTSDKEHMSI.

TCIIJIOBOI'O

Habmonenue n 00bsicCHEHHE TTPH TIOMOIIH Te1arora OpOYHOBCKOTO JBIKCHUS U siBICHUS TUPPy3uH.
[IpoBeneHue M OOBSCHEHUE C OMOPOW Ha AITOPUTM, NPEABAPHUTEILHO Pa3oOpaHHBIA C HeJarorom
OITBITOB 110 HAOJIIOJICHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B.

[IpoBeneHne M OOBSCHEHHE OIBITOB C OIMOPOW HAa AJITOPUTM, IPEIBAPHTENHLHO Pa300paHHBIA C
TIeIaroroM 1o 0OHapy )KEHHUIO CHJI MOJIEKYJISIPHOTO TIPUTSDKEHHUS ¥ OTTAJIKUBAHUSI.

ArperarHbie
COCTOSIHUS
BeliecTnBa (2 1)

ArperatHble COCTOSIHHSI BELIECTBA: CMPOEHUE
2a308, Jlcuokocmet u MmeépovIx
(kpucmaniuueckux) men. Bzaumocesnse mesncdy
CBOUICMBAMU  BEWECME 6 PA3HbIX aACPe2amHbIX
COCMOSIHUAX U UX  AMOMHO-MONEKYJIAPHbIM
cmpoeHueM. Ocobennocmu azpe2amuuix
COCTOSIHULL BOOWL.

Jemoncmpayuu

1. Habmronenue auddysuu.

Onucanue MOJa PYKOBOJCTBOM TIefarora (C MCIOIB30BAaHMEM IIPOCTBIX MOJEJEH) OCHOBHBIX
pa3iu4uii B CTPOEHUM Ia30B, )KUJIKOCTEN U TBEPABIX TEIL.

HauanpHple mnpeacTaBieHHS O MaJoOil CXKHMAeMOCTH JKMIKOCTEH ¥ TBEPABIX Tei, OOJBIION
C)KMMaeMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM yYpOBHE I10JI KOHTPOJIEM Mearora 0 COXpaHeHHH (OpPMBI TBEPABIX TEN U
TEKY4YECTH XKUJKOCTH.

HaGmonenue 3a omslTaMu, T0Ka3bIBAIONIMMH, YTO B TBEPIOM COCTOSHUH BOJbI YACTHIIBI HAXOJSTCS
B CpEeIHEM JIaJIbIIIE IPYT OT Apyra (TFIOTHOCTh MEHBIIIE), YEM B KHKOM.

VYcraHoBlIeHME € ONOPOM Ha JAMJAKTHUYECKUH MaTepual IPOCTBIX B3aUMOCBSI3EH MEXKIY
0COOEHHOCTSIMHM arperaTHBIX COCTOSHMH BOJBI M CYIIECTBOBaHHEM BOIHBIX OpraHm3MoB (MC —
6uoorus, reorpadus).

Pazgen 3. /IBuskenue u B3aumoaeiicreue e (21 )

8 3[[6(3]: " fajie€ MpruBOAUTCS paCIHI/IpeHHHﬁ NEepEICHb .Ha60paTOpHI)IX pa60T 1 OIBITOB, U3 KOTOPOT'O YUUTEIIb ACJIA€T BI)I60p 10 CBOEMY YCMOTPEHHUIO U C y‘IéTOM CITUCKaA 3KCIEPUMEHTAJIbHBIX 3aHaHHﬁ,

npearaeMsix B pamkax OI'D mo ¢msuke.

35




Mexanuueckoe
aBukeHue (3 4)

Mexanuueckoe naBuxeHue. PaBHOmepHOe u
HepaBHOMepHOe nBIkeHHe. Ckopoctb. Cpedusas

CKOpOCb  NpU  HEPABHOMEPHOM  OBUINCEHUU.

Pacuér myTH 1 BpeMeHH ABIDKEHHUS.
JHemoncmpavuu

1. HaGmroieHne  MEXaHUYECKOTO  JIBFDKSHUS
Tena.

2. 3MepeHre  CKOPOCTH  MPSIMOJIMHEHHOTO
JIBUOKCHUSL.

Jlabopamopnsie padomot u onvimul

1. OnpenencHue  CKOPOCTH  PaBHOMEPHOTO

IOBIDKCHUS (IIApHKa B XKUIKOCTH, MOJIEIH
3JIEKTPUIECKOTO aBTOMOOMIIS U T. II.).

2. OmnpenenecHue cpenHen CKOPOCTH
CKOJBXEHUSI Opycka WM IIapuka 110
HaKJIOHHOH ITOCKOCTH.

HccnenoBanne paBHOMEPHOTO ABM)KEHHSI M OIIPEAEICHUE €r0 MPU3HAKOB MOCHE MPEABAPUTEIHLHOTO
00CYXIEHHSI C TIeIarOTOM.

HaOmonenne HepaBHOMEPHOTO ABIKEHHS M OTIPEIEIICHUE €T0 OTINIHI OT PAaBHOMEPHOTO JBIKCHUS
TI0CJIE TIPEJBAPUTELHOTO OOCYKICHNUS C TIEJarOroM.

Pemenne THNOBBIX pacd€THRIX 3amad B 1—2 AEHCTBHSA C OMOPOW HA AJTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJaroroM Ha ONpEAEIeHHE IMyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JIBIDKEHHUSL.

AHaiM3 npu MOMOIIM Nejarora rpagukoB 3aBUCUMOCTH ITyTH ¥ CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
IUIOTHOCTH (4 4)

SIBnenue HWHEPILIHH. 3akou uHepyuu.
Bszaumooeiicmeue men kax npuuuna usmeHeHus
ckopocmu  Osudicenus men. Macca kax mepa
unepmuocmu mena. IInotHocTh BemecTBa. Ca:a3b
HIOMHOCIU € KOAUYECBOM MONEKYN 8 eOUuHUYe
006véma eewecmaa.

Hemoncmpayuu

1. HabGmroieHue sIBJICHUSI HHEPITUH.

2. HabmoseHue M3MEHEHUsl CKOPOCTH IIpH

B3aMMOJICHCTBHH TEIl.
3. CpaBHEHHE MacC 10 B3aMMO/ICHCTBHIO TEIL.

OOBsiCHCHHE TIPH TIOMOIIM TEXHOJOTHYSCKOW KapThl M TeJarora W IPOTHO3HPOBAaHUC SIBICHHA,
00yCJIOBJICHHBIX HHEPUHEH, HApUMEp: YTO IPOUCXOIUT TPH TOPMOKCHHH WA PE3KOM MaHEBpe
aBTOMOOMIIS, IOYEMY HEBO3MOYKHO MTHOBEHHO IPEKPATHTDH JBIKEHUE HA BEJIOCHIICAC WM CAMOKATe
UT. I

HaGmonenne w 0a30BBI aHANM3 OMBITOB MOJA PYKOBOJCTBOM IENArora, JE€MOHCTPHUPYIOIINX
W3MEHEHHE CKOPOCTH JABUKEHUS Teja B pe3ysibTaTe NeUCTBUSA HA HErO APYTUX Tell.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha ONpe/elieHHe MaccChl Tela, ero 00bEMa U INIOTHOCTH.
HaGmronenne w 0a30BBI aHANHW3 OMBITOB MOJ PYKOBOJCTBOM IEAArora, JIeMOHCTPHUPYIOIINX
3aBUCUMOCTh U3MEHEHUSI CKOPOCTH TeJla OT €ro Macchl MpHU B3auMoaecTBUM Tesl. M3Mepenue macchbl
TeJa pa3IMIHBIMH CITIOCOOaMHU.

OnpeneneHye COBMECTHO € NEAAroroM IUIOTHOCTH Tella B PE3y/lbTaTe U3MEPEHMsI €ro Macchl U
00BEMa.
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Cuaa. Buael cna
(14 )

Cuna Kak XapaKTepUCTUKA
B3auMojeiicTBusa Ten. Cuia ynpyrocTu M 3aKOH
I'yka. Hsmepenue cunbl c noMOWbIO
Ounamomempa. SIBIEHWE TATOTEHHS W CHIIA
TsokecTd. Cuna msidcecmu Ha Opyeux NAAHEmax
(MC). Bec mena. Hesecomocmy. CloxeHHe CHIL,
HaIPaBJIEHHBIX o OJIHOH MIPSIMOM.
PaBroneiictBytomas cwn. Cuna mpenus. Tpenue
CKONbIICceHUs U mperue noxos. Tpenue 6 npupoode
u mexuuxe (MC).

ﬂemoncmpauuuz
1. CnoxeHue cujl, HampaBlIeHHBIX II0 OJHOMN
MIPSIMOM.

Jlabopamopnwvie padomot u onvimol.

1. Onpenenenue NIOTHOCTH TBEPJIOTO TeNa.

2. OnbITH, JEMOHCTPUPYIOLIME 3aBHCUMOCTb
pactsokeHus  (medopMariiv) TPYKHHBI  OT
TIPUJIOKCHHON CHITBL.

3. OnBITHI, JEMOHCTPUPYIOUINE 3aBHCHMOCTH
CHIIBI TPCHHS CKOJBXCHHUS OT Beca Tena U
Xapakrepa COIIPHKACAIOIINXCS
MIOBEPXHOCTEH.

W3ydenne cOBMECTHO € MEJAaroroM B3aMMOJAEHCTBHSA KaK MPUYUHBI U3MEHEHUS! CKOPOCTH Tea WU
ero nedopmaruu.

OrnucaHye Ha HAa4aJbHOM YPOBHE peajbHBIX CUTyalluil B3auMOAEHCTBUS Tell ¢ IOMOIIBIO MOAeNneH, B
KOTOPBIX BBOJUTCS NMOHATHE U N300pakeHHE CUJIBL.

W3ydeHnne mox pyKOBOJACTBOM IMeAarora CHJIbl YHOPYTOCTH, 3aBUCHUMOCTU CHJIBI YIPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO ITHYPa WK IPYXHUHBI (C TIOCTPOCHNEM rpaduKa).

AHanu3 ¢ onopoi Ha AMJAKTUUYECKUI MaTepuai Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX HPOSABIAETCA ACHCTBUE CHIIBI YNPYrocTH (YHPYroCTh Ms4a, KPOCCOBOK, BETOK AEpeBa
U 71p.).

AHanu3 ¢ Onopoi Ha IUAAKTUYECKUM MaTepuall o[ KOHTPOJIEM IEAarora CUTyalui, CBsI3aHHBIX C
SIBIEHHEM TSATOTEHUS.

[lonumanue ¢ omnopodl Ha CXeMbl HPH IOMOIIM Ieaarora OpOMTaJbHOTO JBIDKCHUS IUIAHET C
HCTIONIb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa HHepLuH (MC — acTpoHOMHUS).

Wsmepenune Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ATOrO CHOCO0a U3MEPEHUs IMOCie
MIOBTOPEHUS C IIEJarOTOM.

HabmnroneHue siBIEeHUSI HEBECOMOCTH.

HabnroneHune 3a 3KCIIepUMEHTAIBHBIM TTOJIyY€HHEM IIPaBUJIA CIO0KEHUS CHJI, HAlPaBJICHHBIX BAOJb
o1HOM npsimoit. OnpesieneHye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
W3ydenne mox pykoBOACTBOM MENATOra CHIIBI TPEHHSI CKOJIBKEHHS U CHIIBI TPEHHS MOKOSI.
HccrnenoBanne ¢ omopoil Ha TEXHOJIOTMYECKYIO KapTy 3aBUCHMOCTH CUIJIBI TPEHHs OT Beca Tela
U CBOMCTB TPYIIUXCS MOBEPXHOCTEH.

ba3oBeli aHAM3 ¢ ONOPOM Ha AWAAKTUYECKHN MaTepHall MOoJ KOHTPOJIEM MEeAarora NpakTHYECKHX
CUTyalliii, B KOTOPBIX NPOSABIAETCS JCHCTBHE CHIBI TPEHMS, MCHONB3YIOTCS CIIOCOOBI €&
YMEHBIIICHUS WM YyBeIWYeHHUs (KaTaHME Ha JIbDKaX, KOHbKAaX, TOPMOXEHHE aBTOMOOWII,
UCTIOJIB30BaHME MOIINITHUKOB, TJIaBaHUE BOIHBIX KHUBOTHBIX U Ap.) (MC — Ounosmorus).

Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA aJrOpUTM, MPEABAPHUTEIHHO
pa3o0paHHBIil COBMECTHO C MENaroroM C HCIOJIb30BaHUEeM (OpMyJ Ajsi pacdéra CHIIbI TSHKECTH,
CHJIBI YTIPYTOCTH, CHJIBI TPEHHUSL.

Paznen 4. JlaBie

HHe TBEPABIX TeJl, AKUAKOCTeH 1 ra3os (21 u)

JdaBsenue.
Ilepenaua
JAaBJIeHUS
TBEPABIMHA
TeJaMHu,
JKMIKOCTSMH U
razamu (3 4)

Hasnenue. Cnocodvl ymenvuieHusA u yseautenus
oasrenus. Jlagrenue 2asa. 3agucumocms
oaegrenust 2aza om o0vbEMA, MeMnepamypbl.
Iepeoaua oasnenus meépovimu menamu,
arcuokocmsamu u eazamu. 3axon lackans.
IHesmamuueckie Mauiutbl.

,Zlemoncmpatmu2

1. 3aBucumocTh JIaBJICHUS rasa oT

TEMIIEPaTyphl.

AHanu3 u 0OBbSICHEHHE C ONOPOi Ha JUIAKTUYECKHH MaTepual 1oJ| KOHTPOJIEM Ie/larora OIbITOB U
IIPAKTUYECKUX CUTyalUil, B KOTOPBIX IIPOSBISETCS CHJIA AABJICHUS.

OO0ocHOBaHME C OTIOPOH HA TEXHOJOTWYECKYIO KapTy IPH IIOMOILM IeJjarora Cnoco00B yMEHbBIICHUS
U yBEJIMYCHMS JaBICHUS.

W3ydenune o pyKOBOJCTBOM II€[arora 3aBUCHMOCTH JIABJICHHS Ta3a 0T 00bEMa M TEMIIEpaTyphl.
W3yyeHne mox pyKOBOJACTBOM IieJarora OCOOCHHOCTEW TIepefauyd IaBJCHUS] TBEPIBIMH TEJIaMH,
XKHUIKOCTAMHU U Tazamu. OOOCHOBaHME PE3yJIbTATOB ONBITOB OCOOCHHOCTSMH CTPOCHHS BEIlECTBa B
TBEPAOM, JKUJIKOM U ra3000pa3HOM COCTOSHHSX NPETI0KEHHBIMU (GOpMYITHPOBKaMH.

HaOmonenue 3a 3KcepUMEHTAIbHBIM JOKa3aTeIbCTBOM 3aKoHa [lackars.
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2. Hepe,uaqa JAaBJICHHUA ) KUJKOCTBIO U I'a30M.

Pemenne TUNOBBIX pacu€THBIX 3aAad B 1—2 neiicTBUA € OMOPOH HA AIrOPUTM, MPEIBAPUTENIBHO
pa300paHHBIIl COBMECTHO C MEAaroroM Ha pacyéT JaBJICHHS TBEPIOTO Tela.

JaByenue
Kuakoctu (5 v)

3aBUCHMOCTh  JaBJICHUSI  JKHIKOCTH  OT
TITyOMHEI. Tuopocmamuueckuii napaooxc.
Coobwarowuecss  cocyoul. Tuopasnuyeckue
MeXAHUZMBL.

ﬂemoncmpauuuz

1. Coobmraromuecst COCybI.
2. l'mppaBiugeckwii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHUYECKYIO KapTy NOJ PYKOBOACTBOM IeJlarora 3aBHCHUMOCTHU
JABIICHUS KHUIKOCTH OT TIIyOHHBI OTPYXEHUS U TIIOTHOCTH XKHUIKOCTH.

HaOmonenue n HavyanbHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKkoHa [lackans.
W3y4yeHne cOBMECTHO C MEJaroroM COOOIIAIOINXCS COCYIOB.

Pewenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOPUTM, NpPEABAPUTENBHO
pa300paHHBII COBMECTHO C MEIaroroM Ha pacyéT NaBICHHS )KUAKOCTH.

Habmonenue 3a 00bsICHEHHEM NIPHUHIIMIIA JEHCTBHS THAPABINIECKOTO TIpecca.

Ananmu3 U OOBSCHEHHE C ONOpOoM Ha JUIAKTUUECKUH Marepuan IOJ KOHTpPOJIeM Iejarora
MIPAKTUYECKUX CUTYalUi, TEeMOHCTPHPYIOIUX NPOsBICHNUE JaBIEHUs KUIKOCTU U 3aKoHa [lackans,
HaIpuMep MPOLECCOB B OpraHU3Me Ipu Iiy6okoBogHOM HeIpstHUN (MC — Ounosorus).

AtMocgepHoe
napiyenue (6 4)

Atmocdepa 3emin U atmMocepHOE NaBIICHHE.
Tlpuuunvl cywecmeoganus 6030YuiHOU 000104KU

3emnu. Onvim Toppuuennu. Usmepenue
ammocgheprozo oaegneHus. 3asucumocmeo
ammocgeprozo  OagneHuss om  blcOmMbl  HAO
ypoenem mops. Ilpubopvl  Ona  usmepenus
ammocgeprozo 0asnenus.

,Zlemoucmpauuuz

1. [IposiBnenne neicTBrsA aTMOCHEPHOTO

JIaBJICHUSL.

HaGmonenue 3a skcniepuMeHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBICHUSL.

AHanu3 ¥ 00BsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CB3aHHBIX C IEHCTBUEM aTMOC(HEPHOTO TaBICHUS.

Habmronenue 3a 00bACHEHHEM CYILIIECTBOBAaHHA aTMOc(hepsl Ha 3emMile U HeKOTOPBIX IIaHEeTax WIH e€
OTCYTCTBUs Ha Apyrux mianerax u Jlyne (MC — reorpadusi, actpoHOMHS).

ba3zoBoe mMOHMMaHWE NPUYUH H3MEHCHHS IUIOTHOCTH aTMOc(epbl € BBICOTOH M 3aBHCHMOCTH
aTMOC(EPHOTO AaBJICHUS OT BBICOTHI.

Pemenne THUIMOBBIX PacyETHHIX 3a1ad B 1—2 JeHCTBHSA ¢ ONOpPOH Ha ajaropuTM, HpeaBapHUTEIEHO
pa3o0paHHBIil COBMECTHO C IIEAaroroM Ha pacyéT aTMOC(HEPHOTO JaBIICHHUS.

H3ydenue nox pyKoBOJICTBOM IeJlarora ycTpolicTBa GapoMeTpa-aHepounsa.
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JeiicTBue
JKHIKOCTH U rasa
HA NOTPY:KEHHOE
B HUX TeJio (7 4)

eticmsue sicuokocmu u 2asa Ha NOSPYHCEHHOE
6 Hux meno. BrITankuBaromas (apxuMmenoBa)

cuna. 3axon  Apxumeoa. Ilnasanue  men.

Bosoyxonnasanue.

ﬂemoncmpauuuz

1. 3aBHCHUMOCTh  BBITAJKUBAIOUIEH CHJIBI OT
00béMa  MOrpyXKEHHOW dYacTH Tela U
TUTOTHOCTH JKUAKOCTH.

2. PaBeHCTBO BBITAIKMBAIOLIEH CHJIBI BECy

BBITECHEHHOMH XKHUIKOCTH.

3. YcnoBue miaBaHMS TeN: IUIABAaHHE WM
MOTPY’)KEHHE Tel B  3aBUCUMOCTH  OT
COOTHOIIIEHUS MIIIOTHOCTEN TeNa U XKUJIKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. UccnenoBanue 3aBHCHMOCTH Beca Tena B
BOJIE OT 00BEMa MOTPYKEHHOH B KHIKOCTb
4acTH Tela.

2. OmpeneneHyde  BBITAIKUBAIOIIEH  CHJIBI,
JICHCTBYIOIIE Ha Telo, IOrpyxkEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBHCHMMOCTH BBITAIKHBAIOIEH
CUJIBI, JEUCTBYIOIIEH Ha TEJO B KUAKOCTH,
OT MAacCBhI Telna.

4. OnbITEl, AEMOHCTPHUPYIOIINE 3aBUCHMOCTD
BBITAJIKMBAIOIIEH CHIIbI, JAEUCTBYIOIIEH Ha
TEJIO0 B XHIKOCTH, OT 00BbEMa MOTPYXEHHOM
B JKHJKOCTh YacTH Tela U OT IJIOTHOCTH
JKUJKOCTH.

5. KorctpyupoBanue apeomeTpa WU
KOHCTPYHPOBAHME JIOJKU U ONperelieHne e
rpy30I0JbEMHOCTH.

HaGmoneHre 3a SKCIIepUMEHTAITLHBIM O0OHAPYKEHHEM JeUCTBUS KUIKOCTH W ra3a Ha TOTPYyXKEHHOE
B HHUX TEJIO.

OmnpeneneHne ¢ OMOpPOH Ha TEXHOJIOTWYECKYIO KapTy BBITAIKHWBAIOMICH CHIIBI, NEHCTBYIOmEH Ha
TEJ0, NOTPYXKEHHOE B XKUIKOCTb.

Habmronenne 3a mpoBeneHNEM U 00CYKIEHHE COBMECTHO C TIEaroroM ONBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOMICH Ha TEJO B XKUIKOCTH, OT 00BEMA MOTPYKEHHOM
B ’KUJIKOCTb YacTH TeJa U OT MIOTHOCTHU KUIAKOCTH.

HccrnenoBanre moJ pPYKOBOJACTBOM IElarora 3aBHCHMOCTH Beca Tella B BoAe OT 00BEMa
MOTPYKEHHOM B )KUAKOCTh YaCTH TEJIa.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpeABaAPUTENHHO
Ppa300paHHBI COBMECTHO C TIEIaroroM Ha MPUMEHEHHE 3aKOHA ApXUMEIa M YCIOBHS TUIABaHUS TEI.
KoHcTpynpoBaHue npu momouy neaarora apeoMerpa uil KOHCTPYHUpPOBaHUE JOAKU U ONPENEICHUE
€€ Tpy30IIOABbEMHOCTH.

Paznen 5.

Padora u MmomHoCTh. JHeprus (12 u)

Pabora
M MOIIHOCThH

Bw

Mexanunueckas padora. MomHoOCTb

HaOmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpPENICNICHHEM MEXaHWYeCKOW paboThl CHIIBI TSKECTH IPH
NaJicHUM Tela MU CWIbl TPEHUs IPU DPABHOMEPHOM IIEPEMELIEHUM Teja [0 TOPU30HTAIbHON
NIOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOIHOCTH, Pa3BUBAEMOM MTPH OABEME T10 JIECTHHUIIE.
Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHBIN COBMECTHO C TIEIarOrOM Ha pacuéT MEXaHHIeCKOH paboThl M MOIIHOCTH.
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IIpocreie
MeXaHu3MBblI (5 1)

IIpocTsie MEXaHU3MBI: phlyar, 610K,
HaKJOHHAs IUIOCKOCTb. [Ipasuno pasHogecus
puiuaea.  Ilpumenenue npaguna — pasHoGecus
puluaza Kk 010Ky. «3010moe npaguioy Mexamuku.
KIT MIPOCTHIX MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE.

JHemoncmpayuu

1. IlpuMepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimal

1.Onpenenenne pabOTHl CHIIBI TPEHHS TIPH
PaBHOMEPHOM JBIDKEHUH Tena o
TOPU30HTAILHOU IOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHS pblyara.

3. U3amepenne KIIJI HaKkIOHHOH IIOCKOCTH

(3MeKTpOHHAS TEMOHCTPAIIHS).

HauanpHoe moHMMaHWe BBHIMTPHIIIA B CHIIE IPOCTHIX MEXaHU3MOB HA NPUMEpPE phluara, IMoJIBHKHOTO
1 HENOJABWKHOTO OJIOKOB, HAKJIOHHOW TJIOCKOCTH.

HccnenoBaHne COBMECTHO C IIEAAroroM yCJIOBHSI PAaBHOBECHS phIYara.

OOHapy)XeHHE TIOJl PYKOBOJACTBOM IIelarora C OIOPOH Ha IWAAKTHYECKHH MaTepuan CBOWCTB
MIPOCTBIX MEXAHMW3MOB B PA3IMYHBIX MHCTPYMEHTAaX M HPHUCIOCOOICHHSAX, HCIOIb3YEMbIX B OBITY
1 TEXHHKE, a TAKXKe B XKUBBIX oprannzMax (MC — Ouomorus).

HaOmionenne 3a SKCHEpHMEHTANBHBIM JIOKAa3aTEICTBOM pPABEHCTBA pabOT IpHM HPUMEHEHHH
MIPOCTBIX MEXAHN3MOB.

Omnpenenenue nox pykosoacTsoM nenarora KII/l HakI0HHOM MIIOCKOCTH.

Pemenre TUMOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHUS C ONMOPON Ha alroOpuTM, MPEIBapUTEIHLHO
pa3o0paHHBIIl COBMECTHO C MEAAaroroM Ha IPUMEHEHHUE MpaBuiia PABHOBECHS pbluara M Ha pacyér
KII.

Mexanuueckas
neprus (4 4)

Mexannueckass 3Heprus. Kuumemuueckas u
nomenyuanvuas suepeus. Ilpeepawenue 00Ho2o
8uda Mexamuueckol 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHEHMs YHEPTHU B MEXaHHKE.

JlaGopaTopHbie padoThl M ONBITHI.

HaGmronenne 3a sKcriepuMEeHTAIbHBIM ONPECICHHEM U3MEHEHUs KMHETUIECKOW U MOTeHIINATbHOM
SHEPI'uM TeJla MPU €ro CKaTbIBaHUU 110 HAKJIOHHOM MJIOCKOCTH.

®opMynUpOBaHUE COBMECTHO C IE€JAaroroM Ha OCHOBE HCCIENOBaHMS 3aKOHA COXPaHEHMS
MEXaHUYECKOH HEPTUU.

IIpencraBnenue npu NOMOIIY NEAATOra IPAHUL] IPUMEHUMOCTH 3aKOHA COXPAHEHHUSI YHEPTUH.

1. Uzyuenne 3aKOHa coxpaHeHHs1 | PemreHne THUIOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHSA C ONMOPOH Ha alrOpuUTM, MPEIBapUTEIHLHO
MEXaHHYeCKOH  3HEepruu (97exTpoHHast | pa300paHHBIN COBMECTHO C IE€aroroM C UCIOJIb30BAHUEM 3aKOHA COXPAHEHHUS SHEPTUH.
JIEMOHCTpAITHS).
Pe3epBHoe Bpems (3 u)
8 KJIACC (68 u)

TemaTrnuecknii
0JIOK, TEeMBI

OcHoBHoOE coiepkaHue

OcHOBHbIE BU/IBI 1€SITETbHOCTH YUAIITUXCS
(Ha ypoBHe y4eOHBIX JeiicTBUIl)

Paznen 6. TenuioBble siBieHus (28 1)
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Ctpoenne
M CBOlicTBa
BewecTna (7 4)

Ocnognoie nonoJICcenus MONEKYAAPHO-
KUHEMU4YecKol meopuy CMmpOoeHUs 6ewecmsa.
Macca u pazmeper amomos u monexyn. Onvimei,
noomeepoicoarouue  OCHOGHble — NOJNOJHCEHUs
MONEKYAAPHO-KUHEMUYECKOU MeopUl.

Monenu TBEPIOTO, KHUIKOTO W ra3000pa3HOro
COCTOSIHUM  BewectBa. Kpucmannuueckue u
amopguvie mena. ObvicHeHUe CBOUCME 2d308,
ocuokocmell U meépoviX Mmeil HA  OCHOBe
NON0JICEH UL MONEKYAAPHO-KUHEMUUECKOU
meopuu. CMadMBaHWUE U KANULIAPHbIE AGNEHUS.
Tennogoe pacuiupenue u cocamue.

,Zlemoucmpauuu2

1. HaGmoneHre OpOyHOBCKOT'O IBUYKEHHSI.

2. Habmonenue nuddy3um.

3. Habmonenue  siBineHui

KaIlWUISIPHBIX SIBICHUH.

4. HaOnroieHue TeIyIoBOrO paclIupeHus Tell.

5. I3MeHeHne nMaBieHHs Ta3a Npu M3MEHECHUH

00bEMa 1 HarpeBaHUU WIIH OXJIAKICHHUH.

Jlabopamopnuvie padbomot u onvimol.

1. OnmpITBl IO OOHApPYKEHUIO JAEHCTBHUS CHII

CMadYrBaHUA u

MOJICKYJISIPHOTO TIPUTSKCHUS (wmm
ANIEKTPOHHAS IEMOHCTPAITHS).

2. OmpIThl  TIO  BBIPAIMBAHUIO  KPHCTAJLIOB
[IOBapEHHOM CONM UM caxapa.

3. OmpiTBl 1O HAOJIOACHUIO  TEIIOBOTO

paciupeHusi ra3oB, JKUJKOCTEH M TBEPABIX

Tell.

4. OmpenerieHue TaBJICHUS BO3OyXa B OaJlloHE
ITIPHIIA.

5. OmBITE, JAEMOHCTPHUPYIOIIHE 3aBHCUMOCTH
JABIICHUS BO3AyXa OT ero o0béMa U
HaArpeBaHUS WU OXJIKIICHUS.

6. Ilposepxa 2unomeswi JUHEUHOU
3asucumocmu OUHbl CMOAOUKA HCUOKOCTIU 8
mepmomempuyeckol mpyoxe om
memnepamypul.

HaOmonenne u MHTEPIPETAI COBMECTHO C IIEAAaroroM OMbITOB, CBUAETEIbCTBYIOMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JINYHBIX BELLECTB B BOJE.

Pemenne TUNOBBIX pacuéTHBIX 3afay B 1—2 AEHCTBHS C ONOPOH HAa aJTOPUTM, MpPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IEJaroroM IO OLEHMBAaHHMIO KOJIMYECTBA aTOMOB WJIM MOJIEKYN B
enuHHLEe 00bEMa BEIIECTBA.

[IpexcraBnenne npy MOMOIM Ieiarora OPOYHOBCKOTO JIBIIKEHUS, sIBICHUS AU(DDY3UN U pa3IHyuii
MEXly HUIMH Ha OCHOBE TOJIOKEHUH MOJIEKYIIPHO-KMHETUIECKON TEOPHU CTPOEHUSI BELIECTBA.
OOBsicHEeHNE TIPH IOMOIIHN TeIarora ¢ ONOpoil Ha JUIAKTHIECKUI MaTepual OCHOBHBIX Pa3ININi B
CTPOCHUHU Ta30B, JKUAKOCTEH M TBEPABIX TEI C HCIONB30BAaHHEM IIOJNOKEHUI MOJIEKYJISPHO-
KHHETHYECKON TEOPHUU CTPOEHHS BEIIECTBA.

IIpoBeneHue nox pykoBOACTBOM IEAArOra ONBITOB MO BEIPAIMBAHUIO KPUCTAJLIOB TOBAPEHHOMN COJIN
WM caxapa.

IIpoBeneHue COBMECTHO C MEAAaroroM U o0bsICHEHHE U3 NPEAJIOKEHHOTO IePedHs BEIBOJIOB OIIBITOB,
JEMOHCTPHUPYIOIIMX KAaWIIIPHbIC SABJICHMS U SIBIICHUE CMAYUBAHU.

OObsicHeHHE C OMOpPOH Ha TEXHOJIOTHYECKYIO KapTy II0J pYKOBOJACTBOM IeJarora poJiH
KaIWUILIPHBIX SBJICHUH AJIS IOCTYIUICHHS BOABI B opranu3M pacteHuit (MC — Ouosnorus).
HaGmtoeHue onpITOB 10 HAOJIOICHHIO TEIUIOBOTO PACIIMPEHHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TEl.
OObsicHEHHE C ONOpPOH Ha TEXHOJOTHYECKYI0 KapTy II0J] PYKOBOJCTBOM IeJarora COXpaHEHUs
00b&Ma TBEPABIX TEJ, TEKYyYECTH JMXUIKOCTH (B TOM YHCIE, PAasHUNIBI B TEKyYeCTH IS pa3sHbIX
XKHUJKOCTEH), NaBICHHSA Ta3a.

Habmonenue 3a mpoBeieHUEM OIIBITOB, AEMOHCTPUPYIONINX 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro
00béMa W HarpeBaHUsl WM OXJAXACHWSA, W UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYISIPHOTO
Y4EHHUs.

AHanu3 NpH TOMOIIH TIejarora ¢ ONopoi Ha AWAAKTUYECKHH MaTepuasl NMPaKTHYECKUX CUTYaluii,
CBSA3aHHBIX CO CBOMCTBAMU I'a30B, XKHUIKOCTEN U TBEPABIX TEIL.
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TenaoBbie
npoueccs! (21 4)

Temnepatrypa. Cease  memnepamypel  co
CKOPOCMbIO MENN08020 OBUNCEHUSL HACTHUY.

Buytpennsas sseprus. Cnocobwr usmenenus
6HYympeHHel  dHepeuu: — menionepedaid U
cosepuienue pabomovl. Buovi mennonepedauu:
Mennonpo8oOHOCMb, KOHBEKYUSL, U3NTYUeHUe.

KomnuaectBo TEIIOTHI. Y nenpHas
TEMI0EMKOCTS  BEIIECTBA. Tennoobmen  u
mennogoe pasHogecue. YpagHeHue mMeni08020
oananca.

Inasnenue u omeepoesanue KPUCMANTUYECKUX
gewyecms.  YJenbHas — TEIUIOTA  IIABJICHUS.
Ilapoobpazosanue u wxomodencayus. Hcnapenue
(MC). Kunenue. VYaensHas TEIUIoTa
napoobpa3zoBaHus. 3agucumocms memnepanmypvi
Kunemust om ammocgeprozo oaesneHus.
Brasicnocmo 6030yxa.

OHeprust  TOIUIMBA.  YIENmpHas  TEIUIoTa
CrOpaHus.

IHpunyuner pabomuvl mennogevix Osucamernell.
K menio8oco
osucamens. Tennosvie Osucamenu u 3awuma

okpyacaroueti cpedwt (MC).
3akon coxpamenusi u npespawenus snepeul 8
mennoswix npoyeccax (MC).
Zlemomcmpauuu2
1. IlpaBuia U3MEPECHUS TEMITEPATYPHI.
2. Bugsl Temionepeaayu.
3. OxmaxJeHue Mpy COBEPILEHNU PabOThI.
4

. Harpeanne mpm coBepumieHun paboThl
BHELTHUMH CHJIaMU.
5. CpaBHeHHE  TETUIOEMKOCTEH  pa3IMUHBIX

BCIIIECTB.

. Habmonenne xuneHus.

7. HabmomeHne TIOCTOSTHCTBA — TEMIIEpaTyphl
NIPY TUTABJICHUH.

8. Moy TENIOBLIX JBUATATENEN.

Jlabopamopnvie padomot u onvimeol.

1. Ilpogepka eunomeswi JUHENHOU
3A8UCUMOCIU OTUHBL CIOJIOUKA HCUOKOCTNU 8
mepmMoMempuieckoll mpybke om

[o2]

OOocHOBaHHME N0 MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOroM NpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHeHHE Pa3IMYHbBIX CIOCOOOB U3MEPEHUS U LKAl TEMIIEPATYPHI.

HabnroneHue 3a npoBeZicHUEM OIBITOB, JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH 3HEprun Tena B
pe3ynbTare TeIionepeiadn U paboThl BHEITHUX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE MPAKTUYECKUX CUTYaLHUH, 1eMOHCTPUPYIOLIHX
pa3iIuYHbIe BUIBI TEMIONEPENAYH: TEIUIONPOBOAHOCTD, KOHBEKIUIO, H3ITy4YEHHE.

HccrnenoBanne ¢ Omopod Ha TEXHONOTMYECKYIO KapTy IO PYKOBOICTBOM IE€Narora SBICHUS
TeTI000MEHa IIPY CMEIIUBAHNY XOJIOJHOH 1 ropsidei BOIbI.

Habmronenne ycTaHOBIICHHS TEIIOBOTO PAaBHOBECHS MEX/TY TOPSUEH U XOJOTHOW BOJIOM.
OmnpeneneHne Ipy IMOMOINH II€Jarora KOJINYecTBA TEIUIOTH, HOIyYEHHOTO BOJIOH MPHU TEIIIOOOMEHE
C HarpeThIM METAIIMYECKUM LIUINHAPOM.

Omnpenenenue 1o TadyuIe YAEIbHON TEINIOEMKOCTH BEIIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa306paHHLIﬁ COBMCCTHO C II€aaroroM, CBA3aHHBIX C BBIYHUCICHHCM KOJIHYCCTBA TCIJIOTHI H
TEeMJI0EMKOCTH IIPH TETUIOOOMEHE.

Amnanuz Inpyu noMomuy neaarora CI/ITyaHI/Iﬁ MPAKTUYECKOTO0 HUCIIOJb30BaHUA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HANpHUMep B  MESIX  DHEProcOepeXeHMs:  TEIUIOM3OJIALHSA,
9HEprocOeperaoIne KpbIn, TePMOAKKYMYJIISTOPHI | T. 1.

HaOmonenue siBineHu HcapeHnst 1 KOHACHCALUH.

Habmonenue 3a rccieioBaHueM Ipoliecca NCTIapEHHUs Pa3THIHBIX KHIKOCTEH.

OOBsiCHEHHE TI0 ATOPUTMY COBMECTHO € MIEJaroroM sIBJICHUH NCTIapeHUsI U KOHACHCALMH Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUECHHSI.

Habnronenne u o0bACHEHHE Tpoliecca KUIIEHHS, B TOM YHCJIEe 3aBUCHMOCTH TeMIIEPaTyphl KUIICHUS
OT JaBJICHHUS.

Omnpenenenye 1o TabIuIe OTHOCUTEIFHOM BIaXXKHOCTH BO3-TyXa.

Habmronenue nporiecca IaBiIeHns KPUCTAIUIMYECKOTO BEIIECTBA, HAPUMeED, JIbJA.

CpaBHeHI/Ie o IMJjIaHy IMpyu OOoMOIM mneaarora MNpOHCCCOB IIJIABJICHUA KPUCTAINIMYECKUX TEJI
U pa3MATYeHHs IPU HarpeBaHUH aMOP(HBIX Tell.

Omnpenenenue 1o TadJIUIE YACTbHON TEIUIOTH TIABICHNUS JIbJA.

OObsicHEeHHE TI0 CXeMe TI0ciie 00CYKACHHS C TEeAaroroM sBJICHUH IUIaBICHUS U KPUCTAJUIM3aINH Ha
OCHOBE AaTOMHO-MOJIEKYJISIPHOTO YYEHHSI.

Pemenne TMNOBBIX pacué€THBIX 3afad B 1—2 AEHCTBHs C ONOPOW HAa AITOPHUTM, MPEIBAPUTEIBHO
pa3o0paHHBIII COBMECTHO C II€aroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIIOTH B
mponeccax TeIionepeaadn Mmpu miIaBJICHUU U KPUCTAIIIIM3allUNU, HCTTAPEHUN U KOHACHCAITNU.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
TIPUMEHCHUA SIBIICHUM TIJIABICHHS U KpUCTajllin3daliuv, HAIpUMEP, IMOJYYCHUEC CBEPXUNUCTHIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

Anamms IIpY IOMOIIH Megarora pa6OTI:.I " 00BICHEHNE IIpUHIHUIIA HeﬁCTBHH TCIIOBOT'O IBHUIATCIIA.
Brruncienne xoinmdecTBa TCIUIOTHI, BBIACIAIOMICTOCA IIPU CrOPaHNUN PA3JIMYHBIX BUAOB TOIUIMBA, U
KII[ nBurarens.
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memnepamypeoi.

2.HaGnronenue W3MEHEHUS BHYTpEHHEH
SHEPrHU Tela B Pe3yNbTaTe TeIUIonepeaadn
¥ paOOTHI BHCITHHUX CHIL.

3. UccrnenoBanre sBICHUS TEIUIOOOMEHA MPU

CMCIIIUBAHUU XOJIOTHOW U TOPSUCH BOIBI.

4. Onpedenenue KoIu4ecmea meniomul,
HOIYYEeHHO020 6000U npu meniooomene ¢
Haz2pemviM MEeMAaLIU4ecKumM YUiuHOPOM.

. Mccnenosanue nporiecca UcrapeHus.

6. OmpeneneHre OTHOCHUTEIHHOH BIAKHOCTH

BO3.yXa.

7. Onpedenenue yoenoHoU Meniomol NAAGIEHUS.

a60a.

]

OOcyxJeHne COBMECTHO C IIEaroroM AKOJIOTHYECKHX IIOCIEICTBUI HCIOJIBb30BaHUS ABHIaTeNeH
BHYTPEHHET'0 CTOPaHus, TEIUIOBBIX U TUApo3aekTpocTaHnuil (MC — 3Konorus, Xumus).

Paznen 7. DiiekTpryeckne ¥ MArHUTHBIE ABJIeHusA (37 1)

DleKTpUYecKue
3apsiabl.
3apsikeHHbIE
Teja M uX
B3auMMOoOJeHCTBHE
(7 4)

Onexmpuzayus men. JIBa poja MEKTPUUSCKUX
3apsa0B. BzaumonelcTBUEe 3apsSyKEHHBIX — TEll.
3axon Kynona (3asucumocms cunvl
63AUMOOCUCMBUSL 3APANCEHHBIX e OM GENUUUHDL
3aps008 U PACCMOAHUSL MeAHCOY MeLaAMU).

DneKkTpuueckoe  ToJe. Hanpsowcénnocmo
anexmpuyeckozo noas. Ilpunyun cynepnozuyuu

INeKMpuYeckux  noneu  (Ha  KA4ecmeeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnuwlii 2NIeKMpUYecKuii 3aps0.

Cmpoenue amoma. TIpOBOTHUKU M TUIICKTPUKH.
3aKOH COXpaHEHHUS JEKTPUIECKOTO 3apsaaa.
Zlemomcmpauuu2
1. DnexTpu3anys Tel.
2. JIea pona dJEKTPUYECKUX 3apslioB U
B3aHMOHeﬁCTBHe 3apsKCHHBIX TEJI.
3. YCTpoiicTBO 1 IeHCTBHE AIIEKTPOCKOTIA.
4. DIIeKTPOCTaTUYECKAS HHYKIIHS.
5. 3aK0H COXpaHEHHUS IJTEKTPUIECKUX 3apsi/I0B.
Jlabopamopnuvie padbomovt u onvimul.
1. OnpITH 110 HAOMIONEHUIO BJIEKTPH3ALMH TeJl
WHIYKIEH U IPH COMPUKOCHOBCHUU.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JICKTPHU3ALMH TEJ IIPU CONPUKOCHOBEHNH W HHAYKIHEH.
HaGmonenue u o0bSCHEHUE C OMOPON HAa AMIAKTUYECKHH MaTeprai B3aUMOJCHCTBUS OJHOMMEHHO
U PAa3HOUMEHHO 3apSKEHHBIX TElL.

OObsicCHeHHE MTPY TIOMOILY Te/Iarora MpUHIKNA AeHCTBUS 3JIEKTPOCKOTIA.

OObsicHEeHHE COBMECTHO C II€[aroroM SIBJICHUH SJEKTpHU3allMd IpPU CONPUKOCHOBEHHU TEl U
MHIYKIHUEH ¢ UCII0JIb30BaHUEM 3HAHUI O HOCUTENAX JJIEKTPUYECKHUX 3apsiIoB B BELIECTBE.
PacriosHaBanne u OOBSCHEHHE II0 CXEME COBMECTHO C [MEaroroM SBICHUH 3IIEKTPU3ALNU
B MOBCEJHEBHOM KHU3HH.

Habmonenne u oObsICHEHHE C ONMOPOH Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, MILIIOCTPUPYIOLINX
3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsija.

HaGmonenne onpITOB 10 MO/IEIIMPOBAHHIO CHIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS,

HccrnenoBanne moa pykoBOACTBOM Iejarora JEMCTBUSI AJEKTPUUYECKOrO IOJII HA NPOBOAHUKU U
JUDJIEKTPUKU
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IocTosiHHBIN
3JIeKTpUYecKuii
ToK (17 4)

ONeKTpHYeCcKHil TOK. Ycaosus cywecmeosanus
aneKkmpuyecko2o moxa. VICTOUHUKN MOCTOSIHHOTO
ToKa. JIeHCTBHUS ANEKTPHUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). JDlexmpuueckuil mox
8 JACUOKOCAX U 2A3AX.

PaboTa W MOIIHOCTH 3JEKTPUYECKOrO TOKa.
3axon [orcoyrs—Jlenya. Onexmpuueckue yenu u
nompeoumenu 31eKMpUYecKol dHepeuu ¢ Ovimy.
Onexrpuueckas 1emnb. Cuiia Toka. DIeKTpHIecKoe
HanpspkeHne.  CONPOTHBIICHWE  HPOBOIHUKA.
Yoenvnoe conpomuenenue eewjecmea. 3akon Oma

i ydacTka 1end.  IlocmenmoBatenmsHOE U
napajiesibHOe COEIMHEHNE TIPOBOTHUKOB.
Kopomxkoe 3amvixanue.

,Zlemoucmpauuu2

1. ITpOBOTHUKY U TUINEKTPUKH.

2. MonenupoBaHue CHJIOBBIX JIMHUN

3JEKTPUUECKOTO MOJI.

. UcTOYHUKH IOCTOSIHHOTO TOKA.

. JleHicTBUS 3NEKTPUUECKOTO TOKa.

. DJIEKTpUYECKUI TOK B KHUIKOCTH.

. T'a30BBIi1 pazpsa.

. IamMepeHne cHitpl TOKa aMIIepMETPOM.

. I3MepeHne 3IIEKTPUYECKOTO  HAMPSHKCHUS

BOJIbTMETPOM.

9. PeocTar 1 MarasuH CONpOTHBIICHH.

Jlabopamopnvie padbomot u onvimol.

1. UccnenoBanue AEWCTBUS DIEKTPUIECKOTO
I0JIS1 Ha TIPOBOIHUKH U TUDJICKTPUKH.

2. COopxka u mpoBepKa paboThI SJIEKTPUIECKOH

LETH TOCTOSTHHOTO TOKA.

W3mepeHne u peryInpoBaHUe CHIIBI TOKA.

4. UsmepeHune u perynupoBaHue
HaTIPSHKCHUSL.

5. Hccnedosanue 3agucumocmu Cuivl MoKa,
uoywezo yepes pesucmop, om
CONpOMuUBIeHUs Pe3UCMOPA U HANPANHCEHUS.

6. Onwimvl, demoncmpupylowjue 3a8UCUMOCHIb
NEKMPUUECKO20 conpomuenenus
npoBOOHUKA Om e20 ONUHbl, NIoWAoU

O~NO Ol W

w

Habmrogenne pa3iwyHBIX BHIOB JCHCTBUS DJEKTPUYECKOTO TOKAa M OOHApy)XKEHHE COBMECTHO C
TE€JaroroM 3TUX BUOB IEUCTBUS B TOBCEIHEBHOU KU3HU.

COopka 1Mo cxeMe U UCIBITAaHKUE 0] KOHTPOJIEM IeIarora JICKTPUICCKOM IS MOCTOSHHOTO TOKA.
HaGmronenue 3a geMoHcTpanyei H3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmonenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
IIpoBeneHue u OOBSICHEHHE IPH TMOMOIIU YYUTENS OIBITOB, JICMOHCTPHUPYIOIIMX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAM IONEPEYHOrO0 CEYEHUs U
Marepuana.

Habmronenne 3a JIeMOHCTpaIfied MCCIIeOBaHUS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIETO depes
pe3ucTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HAMPSIKEHUSI HA PE3UCTOPE.

ba3zoBrie npencTaBneHrs 0 NpaBUIaX CIOXKEHUS HAPSLDKEHUH NPU MOCJIENOBATEIbHOM COEIUHEHUU
JIByX PE3UCTOPOB.

ba3zoBsle npeicTaBIeHUs O IpaBUiIax AJIs CUIIBI TOKA IIPY NapaJLICIbBHOM COEJUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEfarora O CHUTYyalusX IIOCIEeIOBATENbHOTO U MapajieIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlroOpuTM, MpeABapUTEIHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTrO  CONPOTHUBIICHUS MPU  IOCJIEJOBATEILHOM U  IApajUICIbHOM  COCIUHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOpPOH Ha TEXHOJOTHMYECCKYIO KapTy IIOA PYKOBOJICTBOM Tiearora padOTHI
3JIEKTPUYECKOTO TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

OnpeneneHue ¢ Omopod Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€arora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIACIISIEMOI Ha pe3UCTope.
Habmronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIaMIIOUYKy OT HalpsKSHUS Ha Heil.
OmnpeneneHue C OHMOpPOW Ha TEXHOJOTMYECKYI0 KapTy Iof pykoBoacTBoM mnemarora KIIJ]
HarpeBaTelIs.

Habmronenue 3a ncciegoBaHueM npeoOpa30BaHus YHEPTUN TIPH MOIBEME TPy3a INEKTPOABUTATEIIEM.
OOBsicHEHHE TIOCNE pacCy)XICHHS C IEJaroroM M COCTaBJICHHE IJIaHAa-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OO0BsicCHEHHE TIOCIIE PACCYKICHUS C TIEIarOrOM M COCTaBJICHHUE TIaHa-KOHCIIEKTa MIPUIHH KOPOTKOTO
3aMBbIKaHMA U NIPUHLKIA AEHCTBUS IJIABKUX MPEIOXPAHUTENEH.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOpUTM, NMpEABAPUTENBHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONb30BaHueM 3aKkoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS dIIEKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

NONePeuH020 ceveHus: U Mamepuad.
Ilposepra npasuna cnodicenusi HANPANCeHUll
npu nocied08amenbHOM COCOUHEHUU O8YX
Pe3UCMOpO8.

Ilposepra npasuna oOas cunvl Moka npu
napanienbHOM COeOUHEHU PE3UCOPO8.
Omnpeneneare  pabOTBI  AIEKTPHYECKOTO
TOKa, HIYIIET0 Yepe3 Pe3ucTop.
OmnpeeneHue MOIHOCTH 3JEKTPUIECKOTO
TOKa, BBIICIISIEMOI Ha PE3UCTOPE.
HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKa,
HAYILIETO Yepe3 JaMIOoYKy, OT HApsDKEHHS
Ha HEil.

Onpeoenenue KII/[ nacpesamens.
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MarHuTHble
siBJieHus (6 1)

ITocTosiHHbIE MarHUTHL. B3anmopeiicTBue
MIOCTOSIHHBIX MarHuToB. Maenumnoe noie.
Maenumnoe none 3emau u e2o 3naverue 0is
orcusnu Ha 3emne. Onvim Opcmeoa. Maznummoe
noie anekmpuyeckoz2o moxa. Ilpumenenue
NEKMpoMAcHUMO8 8 mexuuxe. /leticmeaue
MASHUMHO20 NOJIA HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb HOCMOAHHO20 MOKA.
Hcnonvzosanue snexkmpoodsucamernetl 6
MeXHUYecKUx yCmpoucmseax u Ha mpancnopme.
,ZIeM(nLtcmpauuu2

1. B3aumoielicTBHE MOCTOSTHHBIX MArHUTOB.

2. MopenupoBaHue HEBO3MOXXHOCTH
paslieneHus Mojt0CcoB MarHuTa.

3. MopenupoBaHue MarHATHBIX
MTOCTOSTHHBIX MarHUTOB.

4. OnsIT DpcTena.

5. MarautHOe T0JIe TOKA. DIEKTPOMATHUT.

6. JleficTBHe MarHUTHOTO TIOJIA HA TIPOBOIHHUK C
TOKOM.

7. DneKTpoABUraTeb MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padomot u onvimul.

1. Uccnenosanue MarHUTHOTO
B3aUMO/ICHCTBUS TIOCTOSHHBIX MAIHUTOB.

roJieit

2. Usyuenwue MarHUTHOTO OJIS
MOCTOSIHHBIX MarHUTOB NPU WX OOBEAHHEHUH H
pa3aencHun.

3. HUccnenosanue IEUCTBHUS

SNEKTPUUYECKOr0 TOKA HA MATHUTHYIO CTPEIIKY.
4.  OmbITH, JIEMOHCTPUPYIOIUE
3aBUCHUMOCTb CHJIBI B3aUMOJEHUCTBUS KaTYIIKH
C TOKOM ¥ MAarHuTa OT CHJIBl TOKa H
HaINpaBJIEHUs TOKa B KaTYyIIKe.

5. H3yueHuwe AEHCTBUSI MAarHUTHOTO TIOJA
Ha MPOBOJIHUK C TOKOM.

6.  Koucmpyuposanue u usyyenue pabomol
9eKmpoosu2amers.

7. Usmepenne KII/I snekrponBurareabHON
YCTQHOBKH.

HccnenoBanue noj pyKoBOACTBOM MeJarora MarHUTHOTO B3aMMOJEHCTBHS MOCTOSHHBIX MarHUTOB.
H3yyenue ¢ omopoil Ha TEXHOJIOTMYECKYHO KapTy IOJ PYKOBOACTBOM II€arora MarHUTHOIO IIOJS
MIOCTOSTHHBIX MarHUTOB NPU UX O0OBEANHEHUH U Pa3/ICICHHN.

HaOmonenue 3a mpoBeieHHEM OTIBITOB M0 BU3YaJIN3alUH OIS HOCTOSHHBIX MarHUTOB.

W3ydenue mox pykoBOACTBOM MENATOra sIBJICHUS] HAMArHUYMBAHUS BEILECTBA.

HccnenoBanne COBMECTHO C MEAArOroM AEHCTBHS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
HaOmonenne 3a mpoBEIEHHEM OIBITOB, JEMOHCTPUPYIOUINX 3aBUCHMOCTh CHIIBI B3aUMOZIEHCTBHUS
KaTyIIKH C TOKOM M MarHUTa OT CHJIBI U HANIPABJIEHHs TOKA B KaTyIIKE.

AHanu3 TpH TNOMOIIM II€Aarora CHUTyaldi NPaKTHYECKOro IPHUMEHEHUs! 3JeKTPOMAarHUTOB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEIUIIMHE).

H3yyenne ¢ omopodl Ha TEXHOJOIMYECKYIO KapTy II0J PYKOBOJACTBOM IleJarora JIeHUCTBUS
MarHUTHOTO 10JI Ha IPOBOJHUK C TOKOM.

N3yyenue ¢ onopoi Ha IUJAKTUYECKUI MaTepuall JeHCTBYS dJIEKTPOABUTaTE.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anekTpoaBurareabHOi yCTaHOBKH.

BbazoBple mpencraBieHus O PasMMYHBIX NMPUMEHEHHAX 3JICKTPOABHTaTeNel (TpaHCIOPT, OBITOBHIC
YCTpOWCTBA U JP.).
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DJIEKTPOMArHUT
Hasl HHAYKIHUS
(49)

Onvimoi @apaodes. Henenue
anekmpomacumuou undykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwi noayueHus

INeKMPUUEcKol dHepauu. DIACKTPOCTAHIIMH Ha
B0300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.
ﬂemoncmpauuuz
1. UccnenoBanne SBICHHUA 3IIEKTPOMATrHHUTHOM
WHIYKIHH.

2. OnsrTer @apanest.

3. 3aBHCHMOCTh HANPAaBJICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBHI €r0 BOZHUKHOBCHHUS.

4. DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padomot u onvimeol.

1. OnmpITBI MO HUCCJACAOBAHUIO  SBJICHHS
3HeKTpOMal"HPITHOIZ WHAYKIONU:
HCCIICJOBAHUE M3MEHEHMM 3HAY€HHUs U
HaTpaBJICHUS HHIYKIIMOHHOTO TOKA.

HpOBeHeHI/IC COBMCCTHO C Im€aaroroM OIIbITOB II0O HCCICOOBAaHHUIO SBJICHHA BHCKTpOMaFHI/ITHOﬁ
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHUM 3HAUCHUS U HanpaBJICHUS UHAYKIIMOHHOI'O TOKa

Pe3epBHoe Bpems (3 u)
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9 KJIACC (102 1)

Temarudeckui OcHOBHOe cofiep:kaHune OcHOBHBIE BU/IbI 1eSITE€IbHOCTH YYALIUXCS
0J10K, Tema (Ha ypoBHe y4eOHBbIX el CTBHUII)
Pa3znen 8. Mexanunuyeckue siBiaeHus (40 4)
Mexannveckoe MexaHndeckoe ABWXeHHE. MarepuanbHas | AHaJIM3 C IOMOIIBIO MeJjarora u 00CyXIeHUE Pa3InuHbIX IPUMEPOB MEXaHUYECKOTO JIBUYKEHHSI.
JABHUKEHUE touka. Cucrtema otcuéra. OtHocuTenbHOCTh | OOCYXIEHHE COBMECTHO C EAAroroM IrpaHull MPUMEHUMOCTH MOJIENN «MaTepHaIbHas TOUKa.
U CIIOCOOBI ero MEXaHW4eCKoro  JBWXKeHHsA.  PaBHoMmepHoe | Ommcanue mocie OOCYXKIEHHS C I€1aroroM MEXaHW4eCKOro ABMIKEHHS Pa3IMYHBIMH CIIOCOOaMU
onucanus (10 u) | npsamonuueitHoe naBwxkeHue. Hepaenomepnoe | (ypaBHeHue, Tabuna, rpaduk).
npamonuneunoe  Osudxcenue.  CpenmHss  u | AHamuM3 TOJ PYKOBOJACTBOM Ielarora JKM3HEHHBIX CHUTyallMif, B KOTOPBIX MPOSBIIAETCS
M2HOBEHHAS cKoOpocmb mena npu | OTHOCHUTENIBHOCTh MEXaHUYECKOT'O IBUKEHUS.
HEPABHOMEPHOM OBUNCEHUU. Habnromenne MeXxaHUIeCKOTO JBIDKEHUS TeJa OTHOCHTEIFHO PAa3HBIX TENl OTCUETA.
Yckopenne. Pasnoyckopennoe | CpaBHeHHE TIyTeH U TPaeKTOPHUI IBHKEHHUS C OMOPOH Ha TEXHOJOTHIECKYIO KapTy MO PYKOBOICTBOM
npAMONUHeHoe osuoicerue. CBobopmHOE | megarora OZHOTO M TOTO JKE€ Tela OTHOCHTEIIFHO Pa3HBIX Tell OTCUETA.

nageuue. Onvimot I anunes.

Pagnomepnoe Osudicenue no oxpys’cHocmu.
IHlepuoo u wacmoma obpawenus. Jluneiunas u
yenoeas ckopocmu. Llenmpocmpemumensroe
ycKopeHiue.

Hemoncmpayuu

1. HaGmrogeHne MEXaHMYECKOT'O IBMKEHHUS
TeJla OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE nyred U TpaekTopui
JIBIDKGHUS OJHOTO W TOTO K€ Tena
OTHOCHUTEIIFHO PA3HBIX TEJ OTCUETA.

3. UsMepeHHEe  CKOPOCTH H  YCKOPEHHUS
TMPSIMOJMHEHHOTO ABIDKCHHS.

4, UccnenoBanne
PaBHOYCKOPEHHOTO JIBIKEHHUS.

5. Habnronenne  IBUKEHHS
OKPYXXHOCTH.

6. HaGmonenue
MPOUCXOIAINX B
«Tenexka» mnpu e€
YCKOPCHHOM  JIBH)KCHUU
kabuHera Quznky.

NPU3HAKOB
TCl1a (¢]

MEXaHUYECCKHUX SIBJ'IGHI/II\/’I,
cuctemMe  OTcuéra

PaBHOMEPHOM |
OTHOCHTCIIHLHO

AHanu3 ¢ moMonIbio mefarora Tekcra ["ammres 00 OTHOCHTEIPHOCTH ABIKCHHUS; BHITIOHEHHE 3aJaHU N
0 TEKCTY (CMBICIIOBOE UTEHHE).

[Ipocrelimme BBEYUCIECHUS MO 00pa3ily CpemHEedl CKOPOCTH CKOJBKEHHUS OpycKa WIIH IBHKCHUS
IIapUKa 110 HAKJIIOHHOM IUIOCKOCTH.

AHanu3 1 00CyXJIeHHe C ONIOPOil Ha TEXHOJIOTMYECKYIO KapTy 10/ PYKOBOJCTBOM I€Aarora criocooos
MpUOIIHKEHHOTO OIIpEeNICHISI MTHOBEHHOI CKOPOCTH.

OmnpeneneHre MOCIE PacCyKIEHHs C ITIeJaroroM MO CXeMe CKOPOCTH PaBHOMEPHOTO JIBM)KEHHS
(1Iapuka B )KMIKOCTH, MOZEIH DJIEKTPUYECKOT0 aBTOMOOMIIS M T. 1.).

OmnpeznencHre COBMECTHO C IIEaroroM IIyTH, HMPOWICHHOTO 3a MAaHHBIH NMPOMEXYTOK BpPEMEHH, U
CKOPOCTH TeJa 1Mo TpaduKy 3aBHCUMOCTH ITyTH PaBHOMEPHOTO JIBHYKEHHUS OT BPEMCHH.
HavanpHple mpencTaBiieHHWE O MPHHIUIIAX JCHCTBUS TPUOOPOB, H3IMEPSIOMINX
(ctimmomeTpoB).

[pocrelimme BBEYUCIEHHUS 1O 00pa3ly IMyTH W CKOPOCTH MPH PaBHOYCKOPEHHOM IPSMOJUHEHHOM
JIBIDKCHUH TeJa.

OmnpeneneHre COBMECTHO C MEAAaroroM MpOMICHHOTO MyTH U YCKOPEHHMs IBMDKEHHUS Tella Mo rpaduky
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOI0 JIBU)KEHHS Tejla OT BPEMEHHU.
OmnpeneneHre ¢ TOMOIIBIO I[eJarora YCKOpEHHs Tejla MpH PaBHOYCKOPEHHOM JIBHIKEHHH IO
HAKJIOHHOH TNIOCKOCTH.

V3mepeHne 1o cxeme IOcCie pPacCyKAEHHs C MeJaroroM Mepuoja M 4acTOThl OOpallleHusl Tena 0o
OKPY>KHOCTH.

OmnpeznencHre HaXOXKACHUS TOJ PYKOBOJICTBOM IEarora CKOPOCTH PaBHOMEPHOTO ABHIKCHHS Tela
IO OKPY>KHOCTH.

CKOPOCTb
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Jlabopamopnuvie padomol u onvimul.

1. Koncmpyuposanue mpakma 0is paseona u
OanvHeliuez0 PaGHOMEPHO20 — OBUIICEHUS
WapuKa Uy menextcKu.

2. OnpeneneHue cpenHei CKOpOCTH
CKONILXKCHUSI ~OpycKa WM  JIBHOKCHUS
IIapyKa o HaKJIOHHOH IIOCKOCTH.

3. OmpeneneHre  yCKOpPEHHS  Tenma  IpH
PaBHOYCKOPEHHOM JIBIOKCHUH o
HaKJIOHHOH IJIOCKOCTH.

4. VccnenoBaHue 3aBHUCHMOCTH IIYTH  OT

BPEMCHHU npu PaBHOYCKOPEHHOM
JIBIDKCHUH 0¢3 HaYaJIbHON CKOPOCTH.

5. Ilposepka 2unomesuvl: ecnu npu
PABHOYCKOPEHHOM osudIceHUU be3
HAUAIbHOU CKOPOCMU NYMU  OMHOCSMCI
Kak  pso Heuémnulx yucei, mo
coomeememeyrouue POMEIICYMKU

epemMeru 00UHAKOBHL.

Pemenne TuUMOBBIX pacy€THBIX 3agad B |—2 neiicTBUS ¢ ONOPON Ha alropUTM, MpPeaBapUTENIHLHO
pa3o0paHHBII COBMECTHO C IEJaroroM Ha ONpeAeleHHEe KUHEMAaTHYeCKHX XapaKTepPHUCTHK
MEXaHUUECKOTO JBIKEHHS Pa3In4YHbIX BUIOB.

Pacnio3snaBanue u npuOIMKEHHOE ONMCaHUE IO 00pa3Iy Nocie 00CYKIACHUS C MEAaroroM pa3inyHbIX
BUJIOB MEXaHMUYECKOTO IBIDKEHHS B NPHPOJE M TEXHUKE (Ha IMpuUMepax CBOOOJHO MAJaroLUX Tel,
JIBIDKEHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIOPTHBIX CPENCTB U JIP.).

B3aumopeiictBue
Ted (20 v)

IlepBeiii 3akon Helorona. Bropoit 3akoH
Herotona. Tperuit 3akon HeroTtoHa. [lpunyun
CYnepnosuyuu cul.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenusi:
CUNA MPEHUS CKONbIICEHUS, CULA MPEHUs. NOKOS,
opyeue 6U0bl MpeHus.

Cunma TsDKECTM M 3aKOH  BCEMHPHOTO
TATOTEHHUA. YCKOpPEHHE CBOOOIHOTO MajCHUS.
Jeuocenue naanem eoxpye Connya (MC).
Ilepeas kocmuueckas ckopocmos. Hegecomocmo
U nepezpy3Ku.

PaBHoBecue MaTepHalibHOU TOYKH.
Abconromno  meépdoe  meno.  Pasnogecue
meépooeo  mena ¢ 3AKPennéHHOU  OCbIo
spawjenus. MOMEHT cuinsbl. [Jenmp msowcecmu.

Jemoncmpayuu

1. 3aBHCHMOCTD YCKOpEHHS Tejla OT MAacChl

TeJa U ACHCTBYIOLIENH HA HErO CUJIBI.

2. HabmozeHne  paBeHCTBa  CHII

B3aUMOJEHCTBUM TEIN.
3. U3meHenune Beca Teda NpPU YCKOPEHHOM

pu

Habnromenne u 00CyKICHHE COBMECTHO C IIEAAarOrOM OIBITOB C IBM)KCHHEM Tela MPH YMCHBIICHHU
BIIMSIHUS APYTUX TEN, NPEMSATCTBYIOLUX JBUKEHHIO.

AHanu3 mo cxeMme IocJie pacCyKIEHUs ¢ NeJaroroM Tekcra ['amunes ¢ ONMCAaHUEM MBICIEHHOTO
JKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO 3aKOH WHEPIMH; BBINIOJHEHUE 3aJaHUH IO TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxaeHre o] PyKOBOJCTBOM IeIarora BO3MOKHOCTH BBITTOJHEHHUS 3aKOHA HHEPIIHU B Pa3IMIHBIX
CHUCTEMax OTCUETa.

Habnromenue u 00CYXICHHE COBMECTHO C IEAaroroM MEXaHHYCCKHX SIBICHHM, MPOUCXOMASANIMX B
cucteme orcuéra «Temexka» mpu e€ pPaBHO-MEPHOM U YCKOPEHHOM JBW)KEHHU OTHOCHUTEILHO
kabuHera Gpu3nKy.

JlelicTBUs C BEKTOpaMU CUJI: BBIIIOJIHEHHE 3aJjaHUM 110 CII0KEHUIO U BBIYUTAHUIO BEKTOPOB.
Habnromenue 3a MPOBEACHHUEM OIBITOB, IEMOHCTPUPYIOIIAX 3aBHCHMOCTh YCKOPEHHS Tejla OT
MPUJIOKEHHON K HEMY CHJIbI U MacChl TeJa.

AHanu3 1 00BSICHEHHE C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy O] pyKOBOJACTBOM IIEarora siBICHHH ¢
HCIOJIb30BaHUEM BTOpOro 3akoHa HproToHa.

Pemrenue TUNOBBIX pacu€THBIX 3a7ay B 1—2 geicTBUsS ¢ OMOpPOMl Ha aNropuTM, NpeABapUTEIbHO
pa3o0paHHBIl COBMECTHO C TEJaroroM C HCIOJb30BAaHHEM BTOPOro 3akoHa HEIOTOHA W mpaBmIa
CJIOKEHHUSI CHII.

OmnpeneneHre COBMECTHO C MEIAaroroM )ECTKOCTH TPY>KHHBI.

AHanu3 CUTyalMid C ONOPOM Ha TEXHOJOTHMYECKYIO KapTy TOJ PYKOBOACTBOM Ielarora, B KOTOPBIX
HaOJoaI0TCs ynpyrue aedopmarnyn, U ux oObsICHEHHE ¢ UCTIOB30BaHUEM 3aKkoHa [ yka.
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JIBHYKEHUH.
JlabopaTopHble padoThI U ONBITHI.
1. UccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS

CKOJIb)KEHUS OT CHUJIBl  HOPMAJIbHOTO
JIaBJICHUSL.
2. Onmpenenenne  Kod(pPUIUEHTA  TPEHUS
CKOJIbKCHHS.

3. OmnpeneneHue KECTKOCTH TPY>KUHBI.

Pemenue TUMOBBIX pacué€THBIX 3aAad B 1—2 AeicTBUsS ¢ OMOpPOIl HA aNropuTM, MpeABapUTEIHHO
pa300paHHbBIIl COBMECTHO C EIaroroM ¢ UCIOJIb30BaHUEM 3aKoHa ['yka.

HccnenoBanue mpu MOMOIIY NEAArora 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBXKEHUS OT CHIIBI HOPMaJIbHOTO
nasneHusi. CoBMeCTHOE 00CysK/IeHHE Pe3yIbTaTOB HCCIICIOBAHUSL.

Omnpenenenye 1Mo KOHTPOJIEM IE1arora ¢ ONOpOi Ha KOHCIIEKT KO QUIIEHTa TPEHUS CKOJIbKEHHUSI.
M3mepeHue ¢ HOMOIIBIO NEJarora CUilbl TPEHUs OKOSL.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 aeiicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEeABapUTEIBHO
pa300paHHBII COBMECTHO C TIEIaTOTOM C MICIIONB30BAHUEM (DOPMYIIBI IS CHITBI TPEHUS CKOJIBKCHHUS.
AHanu3 Mo cxeMe IMOCJE PAacCyXACHUs Nenarora O JIBHXKEHUM TEN TOJBKO MOJ IEHCTBHEM CHIIBI
TAKECTH — CBOOOTHOTO MafeHUsL.
OO0BsCHEHHE TI0J] PYKOBOJICTBOM TE/Iarora He3aBUCHMOCTH YCKOPEHHUS CBOOOAHOTO TaICHHUS OT MacCHI
Tena.

OrieHKa COBMECTHO C IEaroroM BEIMYMHBI CHJIBI TSATOTEHHs, IEHCTBYIOIIEH MEXIy ABYMS TelaMHU
(anst pa3HBIX Macce).

AHanu3 ¢ omopoll Ha MUAAKTUYECKUH MaTepuay ABHKEHHMA HEOECHBIX TeJl IOJ IEHCTBHEM CHIIBI
TATOTEHHS (C MCIOIBb30BAHUEM JIOTIOJIHUTENFHBIX UICTOYHUKOB HH(pOpMALnH).

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AeWCTBUSA C OMOPOWM Ha alIrOpUTM, IMpeaBaApUTENHHO
pa300paHHBIN COBMECTHO C IEaroroM ¢ UCIIOJIb30BaHUEM 3aKOHA BCEMHUPHOTO TATOTCHHS U (POPMYITBI
JUIsl pacuéra CUIIbI TSKECTH.
Habnromenne u oOcyxnaeHue c
IIPU YCKOPEHHOM JIBUKEHHH.
AHanu3 ¢ IOMOILBIO NEarora ycioBUi BO3HUKHOBEHHUSI HEBECOMOCTH U IIEPETPY3KH.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 gaeiicTBUsS ¢ ONMOpPOM Ha aaropuTM, NpeABapUTEIbHO
pa300paHHBIIl COBMECTHO C II€JaroroM Ha OIpezeieHHue Beca Tella B Pa3IMYHbIX YCIOBUSX.

AHanu3 ¢ Omopoil Ha TEXHOJIOTHYECKYIO KapTy MOJA PYKOBOJCTBOM Iearora Cui, AEHCTBYIOUINX Ha
T€JI0, IIOKOSLIEECs Ha OIOpE.

OmnpezeneHne ¢ MOMOIIBIO Me1arora IeHTPa TSHKECTH Pa3InIHbIX Tel.

IIOMOIIIBIO II€Jarora OIILITOB II0 HW3MCHCHHIO BECa TCla
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3aKoHBI
COXpaHEeHHS
(10 v)

Nmnynsc Tema. HM3menenue  umnyiasca.
Hunynve cunvl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaxtuBHoe aBmxenue (MC).

Mexanunueckast pabora u MouiHocTh. Pabota
CHWJI TSDKECTH, ynpyeocmu, mpenus. Cea3b
onepeuu u pabomul. IloTeHIMaNbHAs HEPTHA
Tena, MOMHATOrO HaJ IOBEPXHOCTBIO 3EMIIH.
Tomenyuanvnasn sHepaus Ccocamou NPYHICUHBL.
Kunernueckas 3HEprusl. Teopema o
KuHemuuecko 9Hepeuu. 3aKOH COXPAHCHHS
MEXaHUYECKOH HEPTUU.

Hemoncmpayuu
1. Tlepemaua uMmynasca NPH B3aUMOAEHCTBUU

Tell.

2. Ilpeobpa3zoBanus
B3aUMOJICHCTBUM TEIL.

3. CoxpaHeHHE HUMIIyJIbCa MPH HEYNPYroM
B3aMMOJICHCTBHH.

4. CoxpaHeHHE WMIyJNbca MpH aOCOIIOTHO

YOpyroM B3auMOJIEHCTBHU.

HaOmonenue peakTHBHOTO IBIKEHHS.

6. CoxpaHeHHE MEXaHHYECKOH 3HEpruu Ipu
CBOOOHOM MaJICHUH.

7. CoxpaHEeHHE MEXaHHYECKOH HHEpPTHu IpH
JBIDKEHHUH TeJla IO JeHCTBUEM MPYKHUHBL.

Jlabopamopnwvie padomot u onvimol.

1. Omnpenenenue pabOTBI CHIBI TPEHHSA MpPHU
paBHOMEPHOM  JBIKCHHH  Tela 0
TOPU30HTAJILHOM IOBEPXHOCTH.

2. Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MIPH
noabEMeE rpysa C HCIIOJIb30BaHHEM
HETIOJIBH)KHOTO M TIOABIYKHOT'O OJIOKOB.

3. M3ydenue 3aKoHa COXpaHEHUs YHEPTHH.

SHEPIHH IpH

o

HaGmonenue u o0cyx/ieHHe ¢ IOMOIIBIO MeJlarora OmbITOB, IEMOHCTPUPYIOLINX Tepeaady UMITYJIbca
NpU B3aUMOJCHCTBUM TEJ, 3aKOH COXPAHEHHs HMMITYJbca MPU aOCONIOTHO YIPYroM M HEYIpPyroM
B3aUMOJICHICTBUU TeIl.

HaGmonenue neMOHCTpanuy mejarora CUTyaluid B OKpPY)KaroIleil JKU3HK C MCHOJIb30BaHUEM 3aKOHa
COXpPaHEHMS UMITYJbCA.

Pacnio3HaBaHne c omopoil Ha TEXHOJOTMYECKYIO KapTy IIOJ, PYKOBOJCTBOM IE€Jarora sBJICHUs
PEaKTHBHOTO OBMKEHUS B rpupose u Texanke (MC — Guonorus).

IIpuMeHeHHE COBMECTHO C NENaroroM 3aKOHAa COXPaHEHHS MMITyJIbca IS pacdéra pe3ylIbTaToB
B3aUMOJEHCTBUSL Ten (Ha TpuMepax HEYNPYroro B3aMMOJCHCTBHS, YNPYToro IEHTPAIbHOTO
B3aUMO-JICHCTBHSA IBYX OJANHAKOBBIX TEJ, OJJHO N3 KOTOPBIX HEMOI-BIXKHO).

Pemenne THUMOBBIX pacdy€THBIX 3agad B 2—3 JEWCTBUSA C ONOPOH Ha alrOPHTM, IMPeIBapUTEIBHO
pa300paHHbIIl COBMECTHO C MEJAaroroM ¢ UCHOIb30BaHNEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OmnpezneneHue ¢ onopoi Ha TUAAKTUYECKUH MaTepHuan paboThl CHIIBI YIPYTOCTH IPU MOIBEME Ipy3a
C UCIIOJIB30BAHUCM HCIIOJABHIKHOI'O U IIOABUXKHOI'O 6J'IOKOB.

V3MepeHue cOBMECTHO C MeJaroroM MOITHOCTH.

H3mepeHue ¢ MOMOIIBIO elarora MoTeHIUAIbHOM SJHEPTHU YIPYTO Ie(OPMUPOBAHHON NPYIKHHBI.
I/I3MepeHHe COBMECCTHO C II€AaroroMm KUHETUYECKOM OHCPIUu TCJIa 0 AJIMHE TOPMO3HOT'O ITYTH.
HaGmonenne 3a 5KCIIEpUMEHTAIBHBIM CPaBHEHHEM H3MCHCHHS ITOTEHIMANBHONH W KMHETHYECKOH
SHEPIUil Tena NpH ABHKEHUH MO0 HAKIIOHHOH MIOCKOCTH.

HaGmonenne 3a 3KCIIepMMEHTAIbHOW IPOBEPKOH 3aKOHA COXPAHCHMS MEXaHHYECKOH SHEpTruu Ipu
CBOOOIHOM ITaICHUH.

IIpuMeHeHre Ha HayalnbHOM YPOBHE, C OMOpPOW HAa JUIAKTUYECKHN MaTephall 3aKOHA COXpPaHEHHUS
MEXaHUYECKOW SHEPTUH I pacyéTa NOTEHIUAIBHOW U KHHETUIECKOM SHEPTUil Tena.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUSA C OMOPOHM HAa AITOPUTM, IpPeaBAPUTENHHO
pa3o0paHHBII COBMECTHO C IIEarOrOM C HCIOJH30BAHHEM 3aKOHA COXPAaHEHHUS MEXaHHYeCKOU
SHEPTHUH.
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Pa3znen 9. Mexanunuyeckue Kojaedanus 1 BoJHbI (15 1)

Mexanuuyeckue
KoJieoanus (7 1)

Komebarenbaoe JIBIKEHHE. OCHOBHEIE
XapaKTEPUCTUKN KOJICOaHWH: MEpHOJl, 4acToTa,
amIuiutyaa. Mamemamuyeckuii U NPYICUHHBIL

masmuuky.  Ilpespawenue  duepeuu  npu
KONeOamenbHOM OBUINCEHUU.
3aryxatomue KonebaHus. BbIHYXIeHHBIE
KojeOanus. Pe3onanc.
ﬂemoncmpauuuz
1. Habmonenne  konmebaHWM  Teln  TOJ
NEHCTBHEM  CHWJIBI  TSDKECTH M CHJIBI
YIPYTOCTH.

2. Habmonenne xoneOaHuUil rpy3a Ha HATH U
Ha TIPYXXHHE.

3. HabmoneHne BBIHYKACHHBIX KoJeOaHWHA U
pe3oHaHca.

Jlabopamopnwie padomot u onvimel.

1. Onpenenenue  9acToTel W Iepuoja
KoJieOaHWH MaTEeMaTHYeCKOTO MasTHHKA.

2. Ompenenende  4acTOTBl W IepHoJa
KoJIeOAaHUN NPYKUHHOTO MasTHUKA (MU
3JIEKTPOHHAS IEMOHCTPAIIHS).

3. UccrenoBanre  3aBHCHUMOCTH  IIepHOJIA
KOJICOAHWH TOABENICHHOTO K HUTH Tpy3a
OT JJTUHBI HATH.

4. VccnenoBaHue  3aBHCHMOCTH  IIEPHOJA
KOJICOAHWH TPYXUHHOTO MAasSTHHKA OT
MAacChI rpysa (mm SJIEKTPOHHAS
JIEMOHCTpAITHS).

5. IIposepka HE3aBUCHMOCTH nepuoia
KosiebaHMi Trpy3a, NOABELICHHOTO K HUTH,
OT Macchl rpy3a.

6. OnbITHI, AEMOHCTPHUPYIOIIUE 3aBHCHMOCTh

neprosa KoJIeOaHuH NPY>XHHHOTO
MasTHHKa OT MacChl Ipy3a U >XECTKOCTH
NPYKUHBL

7. I3MepeHne  yCKOpPEHHs  CBOOOIHOTO
naJieHus (i 3JIEKTPOHHAS
JIEMOHCTpanus).

Habnronenue xonebGaHuii moJ DeHCTBHEM CHII TSHKECTH M YIPYTOCTH U OOHapy)KEHHE IPU MOMOILH
Tme1arora oJOOHBIX KOJIeOaHUl B OKpY’KaIOIIeM MHpe.

AHanu3 COBMECTHO C IIearoroM KoieOaHWil rpy3a Ha HUTH M Ha npyxuHe. OmpenencHue Io
ITOPUTMY YaCTOTHI KOJICOAaHUH MaTeMaTHYECKOTO U NMPY>KUHHOTO MasiTHUKOB.

HaGmonenue u 00bsicHEHNE € TIOMOILBIO M1Earora siBJICHUs] pe30HaHca.

HccnenoBanue ¢ Onopoil Ha ajropuTM, IPEIBapUTEIbHO Pa300paHHbBI COBMECTHO C MEIarorom,
3aBUCHMOCTH TIEpHO/Ia KOJICOaHHH TI0/IBEIICHHOTO K HUTH I'Py3a OT UIMHBI HUTH.

ITpoBepka c OHOpOil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJCTBOM II€Jarora HE3aBUCHMOCTH
nepro/ia KojebaHuii rpy3a, MOJBEIEHHOT'O K JIEHTE, OT MacChl Ipy3a.

Hab6nronenue n o0cyxIeHHE MOJ pYKOBOJCTBOM II€arora OMbITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTh
HeproJa KoeOaHuit Npy)KHHHOTO MasTHHKA OT MacChl Ipy3a M )KECTKOCTH MPY>KHHBL.

[TprMeHeHne ¢ MOMOIIBIO IeJarora MaTeMaTHYeCKOTO M NPY)KUHHOTO MasgTHUKOB B Ka4eCTBE MOJIEICH
IUTSL OTTUCAHMS KoJIeOaHUH B OKPYKArOLIeM MUpE.

PelneHne THIIOBBIX pacu€THBIX 3aiad B 1—2 NEHCTBUS C ONMOPOH Ha ajropuTM, NPEABapUTEIHHO
pa3o0paHHbBIA COBMECTHO € MENaroroM, CBI3aHHBIX C BBIYMCICHHEM HJIHM OLICHKOH 4acTOTHI (Iepruoma)
KosiebaHui
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Mexannveckue
BOJIHBI. 3BYK
8w

Mexanuueckue BOJIHBI. CaoiicTBa
MeXaHUIECKUX BOJTH. IlpodonvHule u
nonepeynvie 80AHbl. [[MUHA BOJIHbI U CKOPOCHIDL
eé pacnpocmpanenus. Mexanuyeckue 60HbL 8
meépoom meie, celicmuyeckue 8onnvl (MC).

3ByK. Ipomrocmv 38yKa u 8vicoma MOHA.
Ompaoicenue 36yka. Mnghpaszeyx u yismpassyx.

Hemoncmpayuu
1. PacnpocrtpaneHue

MOTIEPEYHBIX BOJH.
2. HaOmiozeHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YacCTOTHI.
3. AKyCTHYECKHIA pe30HaHC.

IPOAOJIbHBIX n

OOHapy»XeHHUE U aHaJIM3 C TIOMOILBIO 11€/1arora BOJHOBBIX SIBJICHUH B OKPY’KaroOLEeM MHpE.
HaGmozieHne COBMECTHO C II€AAaroroM paclpOCTPaHEHHUs] IPOIOJBHBIX W IONEPEYHBIX BOJH (HA
MOJIeNIN) ¥ OOHAPYKEHHE aHAJOTHYHBIX BUIOB BOJH B MPHUPOJE (3BYK, BOASHBIC BOIHEI).

Brrunciienne B 1—2 AeWcTBUS ¢ OMOPOH HA alTOPUTM, MPEIBAPUTEIFHO Pa300paHHBIN COBMECTHO C
MeJaroroM JUTHHBI BOJHBI X CKOPOCTH PACHPOCTPAaHEHHS 3BYKOBBIX BOJIH.

HaGmonenne 3a SKCHEPHMEHTANBHBIM OMNPEACICHHEM TIPAHUI] YacTOTHI CHBIIIMMBIX 3BYKOBBIX
KosiebaHui.

HaGumoenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHMCIIE C UCIOJIB30BAHUEM MY3bIKaIbHBIX
UHCTPYMEHTOB).

HaGumonenue 1 00bsicHEHNE € TIOMOILBIO M1e/1arora SBJICHUs aKyCTHYECKOTO Pe30-HaHCca.

YTeHue COBMECTHO C IEaroroM OpUTHHAIBHOTO TEKCTa, MOCBSIIEHHOTO HCIIOJIb30BAHUIO 3ByKa (MIN
yIbTpa3ByKa) B TEXHUKE (DXOJIOKALMs, YJIbTPa3BYK B MEAMIMHE U Jp.); BBHINOJHEHUE 3aJlaHUi
IO TEKCTY (CMBICIIOBOE UTEHHUE)

Pazneun 10. Jy1eKTPOMArHUTHOE 10JIe M JIEKTPOMATHUTHBIE BOJHBI (8 1)

DJIeKTPOMATHUT
Hoe ToJie

U YJIEKTPOMATHH
THBIE BOJIHBI
(84)

ToJie.
BOJTHBI. Ceoticmesa
INEKMPOMASHUMHBIX 80JIH. Llkana
INEKMPOMACHUMHBIX ~ 601H.  Hcnonvzosanue
INEKMPOMASHUMHBIX B0JIH OJis COMOBOU CEA3U.
DNeKTpOMarHUTHAS pupoJa CBeTAa.
Ckopoctb cBeTa. BonHoBBIE CBOIICTBa cBETa.
Zlemomcmpauuu2
1. CpoiicTBa 371EKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padomot u onvimol.
1.M3ydeHne CBOWCTB  3JEKTPOMAarHUTHBIX
BOJIH c MIOMOIIBIO MOOHIILHOTO
TeneoHa.

DNeKTPOMarHUTHOE
DneKTpOMarHuTHbIE

[TocTpoeHne TPOCTBIX PACCYXKIACHWM HAa OCHOBE TMOATOTOBJICHHBIX BBIPAKEHUH, 0OOCHOBBIBAIOIINX
B3aUMOCBSI3b JEKTPUUECKOTO U MarHUTHOTO MOJIEH.

Habnromenue 3a SKCIEpUMECHTANBHBIM N3YYCHHEM CBOWCTB 3JICKTPOMATHUTHBIX BOIH (B TOM YHCIE C
MTOMOIIIBI0 MOOIIIFHOTO TeedoHa).

AHanu3 ¢ NOMOILBIO NEJArora peHTTeHOBCKUX CHUMKOB YEJIOBEYECKOT0 OpraHu3Ma.

AHanu3 COBMECTHO C IE€JaroroM TEKCTOB, OIMCBHIBAIOIIMX MPOSBICHUS 3JIEKTPOMArHUTHOIO
W3IYYCHUS B IIPUPO/IC: KUBBIC OPTaHU3MBI, H3ITy4eHHST HEOSCHBIX Tell (CMBICTIOBOE UTCHUE).
PacniosnaBanue v aHanu3 pa3au4HbIX MPUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJH B TEXHHUKE C ONMOPOU Ha
TEXHOJIOTHYECKYIO KapTy MoJi pyKOBOACTBOM Iearora.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBUSA C OMOPOHM Ha aIrOPUTM, IpPeaBAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TIEIarOrOM C UCTIOJIb30BaHUEM (HOPMYIT ISl CKOPOCTH DIIEKTPOMArHUTHBIX
BOJIH, IJIMHBI BOJIHBI U YaCTOTHI CBETA.
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Paznen 11. CBeroBble siBiaeHus (15 u)

3aKoHbI
pacnpocTpaHeHu
s1 cBeTa (6 4)

JlyueBast mMonenb cBeta. McTOYHMKM CBeTa.
Ilpamonunelinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynwvi. OTpaxkeHue cBeTa.
IInockoe sepxano. 3axon ompasicenus ceema.
IIpenomnenue cBeta. 3aKOH NPEIOMIICHUS
cBeta. [lonHoe 6Hympentee ompasicerue ceemd.
Hcnonvzosanue noinozo 8Hympenuezo
ompasicenus 8 ONMUYECKUX C8eMO800aX.

ﬂemoncmpauuuz

1. [IpsamonmHEHHOE pacIpoCTpaHEHHE CBETA.

2. OTpaxkeHue CBeTa.

3. [lonyuenne wn3o0paxkeHUH B

BOTHYTOM U BBIITYKJIOM 3epKaJax.

4. [IpenomieHue cBeTa.

5. OnTHYeCcKuil CBETOBOI.

Jlabopamopnwie padomot u onvimel.

ILUIOCKOM,

1. HCCJ’IG,I[OB&HH@ 3aBUCHUMOCTH yria
OTpaKCHHUA CBCTOBOIO Jiydya OT YyIJa
naacHus.

2. N3ydyeHne XapakTEpHCTHK H300paKCHUS
IpeaMeTa B INIOCKOM 3epKajle.

3. UccnenoBanue 3aBUCHMOCTH yria
IpPEeJIOMJIEHUs. CBETOBOIO Jyda OT YyIJa
MaJCHUS HA TPAHULE «BO3TYX—CTEKIIO.

HaGmonenue ombITOB, JEMOHCTPHPYIOIIMX SIBJIEHUE IPSIMOJHMHEHHOIO pPAacIpOCTpaHEHHs CBeTa
(BO3HUKHOBEHHE TEHHM M MOJYTEHH), U MX WHTEPHPETALMs C HCIOJIb30BAHUEM IIOHSATHS CBETOBOTO
Jy4a.

OOBsICHEHHE ¥ MOJCITHPOBAHKE TIOCIIE PACCYXJICHUS C MEAaroroM Mo CXeMe COJHEYHOTO M JYHHOTO
3aTMEHUM.

HccnenoBanne ¢ omopoii Ha TEXHOJIOTHIECKYIO KapTy HOA PyKOBOJICTBOM IIEIarora 3aBUCHMOCTH yTJIa
OTpaXXEHUsI CBETOBOTO JIyda OT yIJia MaJACHHs.

N3ydenune ¢ mOMOIIbIO Mearora CBOHCTB M300paKeHNUS B INIOCKOM 3€pKalle.

Habnromenne u oOBSICHEHHE COBMECTHO C II€aTOTOM OIBITOB II0 TIOJNYYEHHIO H300pakeHUH B
BOTHYTOM M BBIINYKJIOM 3epkanax. HaOmronenne n oOBbsSCHEHHE MOCIE pacCyKACHHUS C IEAaroroM Mo
CXEM€ OIBITOB IO MPEJIOMJICHHUIO CBETA HA I'PaHULIC PA3JIMYHBIX CPE, B TOM YHCJIC OIBITOB C IMOJHBIM
BHYTPEHHHUM OTPaKCHUEM.

HccnenoBanue 1OjA PYKOBOJACTBOM II€Aarora 3aBUCHMOCTH yIiia HPEIOMIICHHS OT YIjla MNaJeHus
CBETOBOTO JIyya Ha FPAHHIIE «BO3TYX—CTEKIIO.

Pacrio3HaBaHue ¢ IMOMOILBIO Megarora SBICHUH OTPaYKEHUS U MPEJIOMIICHUS! CBETa B ITOBCEJAHEBHOM
JKM3HHM. AHAIN3 U 00bsICHEHHE COBMECTHO C neaaroromM sBJCHUA ONITUYECKOI0 MUpaKa.

Pemmenne THMOBBIX pacdy€THBIX 3amad B |—2 nefcTBUS C ONOPOM HAa AJTOPUTM, MPEABAPUTEIHHO
pa300paHHbBII COBMECTHO C MEaroroM ¢ UCHONIb30BAHNEM 3aKOHOB OTPAKCHUS U IPEIIOMIICHHS CBETA.

JInn3sl
U ONTHYeCKHe
npudopsi (6 1)

Jlunza. Xox nmydeidt B nmH3e. Onmuueckas
cucmema  omoannapama, MUKpOCKORd U
meneckona (MC). [naz wxax onmuueckas
cucmema. bruzopyxocme u 0anbHo30pkocms.

Zlemomcmpauuu2

1. Xon nydeii B coOuparomiei JImH3e.

2. Xopn jrydeii B paccenBaloIeii JTMH3e.

3. IlonyyeHne W300pakeHUH C TMOMOIIBIO

JIMH3.
4. MpuHIUT TIeHCTBHS
MHKPOCKOIIA U TEJIEeCKOTa.
5. Mogens rinasa.

¢oroanmapara,

[Mony4yeHue MOa KOHTPOJIEM MeAarora W300paKCHWH ¢ MOMOIIBI0 COOMpAIOIICH U pacCeuBaroIeit
JIMH3.

OmnpeneneHye C ONOPOl Ha aIrOpUTM pa3pabOTAaHHOIO COBMECTHO C MenaroroM (okycHoro
PacCTOSIHUS M ONTUYECKOH CHUIIBI COOMPAIOIIEH JTHH3HI.

AHanu3 COBMECTHO C neaarorom yCTpOf/'ICTBa n OpuHOUIIA I[eﬁCTBPIH HCKOTOPBIX OINTUYCCKUX
npubopoB: GoToarnmnapara, MUKpockona, teneckona (MC — OHONOrusl, aCTPOHOMHUSI).

AHanu3 ¢ oropoit Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJICTBOM IieJlarora siBJI€HHH OJIM30pyKOCTH 1
JIATbHO30PKOCTH, ITpUHIMNA AelcTBHs 04KoB (MC — Ounosorus).
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Jlabopamopnuvie padomot u onvimul.

1. Ilonydenue wu300pakeHW C IIOMOIIBIO
coOmparomen JTNH3HI.

2. Onpenencare (OKYCHOTO PpACCTOSHHUA U
ONTHYECKON CHIBl coOmparomeii JHH3BI
(Wi eKTPOHHAS IEMOHCTPAIIHS).

Pasznoskenne
0es0ro cBera
B cnekTp (3 )

Pasznoocenue benoco ceema 6 cnexmp.
Oneimer Hvtomona. Crodwcenue cnekmpanbHbix
ysemos. /ucnepcus ceema.
ﬂemoncmpauuuz
1. Pa3noxkeHue 6EOro CBETa B CIEKTP.
2. [Nony4yenue Oeoro cCBeTa MPHU CIOKCHUU
CBE€Ta pa3HbIX IBCTOB.

Jlabopamopnwie padomot u onvimol.

1. OmpITHI 1O pa3nokeHHI0 Oenoro cBera B
CIIEKTP.

2. OnBITH IO BOCHPHUATHIO IIBETA MPEIMETOB
Ipu WX HAOMIONCHUH dYepe3 I[BETOBBIC

(GUITBTPEL.

Habroienne COBMECTHO € TIEJaroroM Io pa3jIoskKeHHI0 OeJIoro CBETa B CIIEKTP.

HabGmonenue n o0bsicHeHHE Ha 0a30BOM ypPOBHE 0] pPyKOBOJCTBOM I€Jarora ONbITOB IO MOTYYEHHIO
6eJ10T0 CBETa MPH CIIOKECHUH CBETA Pa3HbBIX IIBETOB.

[TpoBenenue U oOBSICHEHNE 1OJI PYKOBOACTBOM IIE€Aarora OMbITOB [0 BOCIIPHATHIO L[BETA MPEIMETOB
IpY UX HaONIOZICHUH Yepe3 [IBETOBbIE (DMIbTPHI (IIBETHBIE OUKH).

Pa3znen 12. KBanToBble siBjieHus (17 u)

Hcenyckanue

U TIOTJIOLIEeHHe
CBETa aTOMOM
(4 9)

Onvimul Pezepghopoa v TutaHeTapHast MOJIENTb
atoma. Mogens aroma bopa. Hcnyckanue u
noziowenue  cgema  amomom.  Keanmoi.
Jlunetiuamoie cnekmpeoi.

OO6cyxIeHne ¢ TOMOINBIO TIejarora nenu onbIToB Pesepdopma 1o mnccieqoBaHWIO aTOMOB,
BBIIBIDKEHUE THIIOTE€3 O BO3MOJMKHBIX PpE3yJIbTaTaXx OIBITOB B 3aBHCUMOCTH OT MHPEAIONaraeMoro
CTPOEHHMS aTOMOB, ()OPMYITHPOBAHNE BHIBOAOB U3 PE3yJIHTATOB OIBITOB.

OO6cyxieHne ¢ Omopol Ha TEXHOJIOTMYECKYI0 KapTy I0J] PYKOBOJCTBOM II€Aarora IMpOTHBOPEUYHH
IUTaHeTapHON MOJEIH aTOMa ¥ OCHOBaHMH JJIs TUIOTE3B! bopa 0 CTalMOHapHBIX OPOUTAX 3JIEKTPOHOB.
HaGumiozienue COBMECTHO € MEAaroroM CIUIOIIHBIX M JIMHEHYATBhIX CIIEKTPOB W3JIyYSHHsS! Pa3IMuHBIX
BerecTB. OOBSICHEHHE C ONOPO HAa AMTAKTHYECKUI MaTepHall IMHEHYaThIX CIIEKTPOB U3ITyUIEHUS.

Ctpoenne
aTOMHOTO siApa
(6 1)

PagnoaktuBHOCTH. Anbgha-, bema- u eamma-
usnyuenus.  CTpoeHME  aTOMHOTO  ffpa.
Hyxnonnas modens amomnozo adpa. Hzomonei.
Paouoaxmuenvie npespawenus. Iepuoo
noaypacnada amomHsix s0ep.

Jemoncmpayuu

1. CriexTpbl H3ITy9YEeHUS U TTOTIIOIICHUS.

2. CnexTpbl pa3jIMuHbIX Ta30B.

OO0cyxIeHHe COBMECTHO C I€1aroroM BO3MOKHBIX IHITOTE3 O MOJIENSIX CTPOSHHUS sIIpa.

OmnpejeneHue Mo cXeMe ¢ MCIOJIb30BAaHUEM METOHYECKOT0 MaTepuala Moj PyKOBOJICTBOM Iearora
COCTaBa siJep IO 33/JaHHBIM MacCOBBIM M 3apsA0BBIM YHCIAM U IO TOJIOXEHHIO B NEPHOANYECKON
cucreme 31eMeHToB (MC — xumus).

AHanu3 ¢ onopo Ha TEXHOJOTHYECKYIO KapTy MO PYKOBOACTBOM IeJarora N3MeHeHHs cocTaBa sjpa
1 €TO MOJOKCSHUA B IeproAndeckoif cucteme mpu [-paguoaktuBHOCTH (MC — XuMus).
HccresioBanne ¢ TOMOIIBIO TI€JaToTa TPEKOB [1-94acTHIL 10 TOTOBBIM (hoTorpadusiM.

HaGmonenue 3a neMoHCTpanued paboThl H3MEPEHUS PAJAHAMOHHOTO (pOHA C TOMOIIBIO TO3UMETPA,
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3. Criektp Bomopoa.

4. Habmonenue TpekoB B kamepe Bunbcona.

Jlabopamopnuvie padomot u onvimol.

1. Habmooenue cniowhvblx u JUHEUHamvlx
CHEKMPO8 U3LYyUeHUsL.

2. UccnenoBanue TPEKOB: HU3MEpEHUE
SHEPTrUM YaCTHUIBI MO TOPMO3HOMY MyTH
(mo ¢ororpadusam) (WM DIEKTPOHHAS
JIEMOHCTPAIIHSA).

OLIEHKA €T0 HHTCHCUBHOCTH.

AHanu3 COBMECTHO C TMENaroroM OMOJIOTMYECKUX H3MEHEHHH, MPOMUCXOIIIUX MOJ AeHCTBHEM
paaroakTuBHBIX M3nydeHuit (MC — OGuonorus).

HaGmonenue neMoHCTpanyu 00 HMCHOJIB30BaHWE PaJMOAKTHBHBIX HM3Ny4eHui B Meauiune (MC —
6uosorus).

SnepHble
peaxuuu (7 4)

SlmepHble peakiuu. 3aKOHBI COXpaHEHHS
3apsiIOBOTO M MAaCCOBOTO YHCEIl. DHepeusi C8si3u
amomnbix  s0ep. Cea3b Maccvl U IHEpIUlU.
Peaxyuu cunmesa u denenusi sioep. Ucmounuxu
onepeuu Coanya u 36¢30 (MC).

Snepnas JHEpreTukKa. Heticmesus
PAOUOGKMUBHBIX — UBTYYEHUl  HA  Jicusble
opeanuzmol (MC).

Hemoncmpayuu
1. Pabota c4yéTunKa HMOHMU3UPYIOLIUX

H3ITy4YEHUH.

2. Peructpamus  W3IyYeHHWS ~ HPUPOIHBIX

MHHEPAJIOB U IIPOAYKTOB.

Jlabopamopnvie padbomot u onvimul.

1. U3mepenne pagwoakTHBHOTO (oHa (¥UTH
3JIEKTPOHHAS IEMOHCTpAITH).

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 aeicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEABApUTEIBHO
pa3o0paHHBII COBMECTHO C IIEAAaroroM C HCIIOJIb30BaHHEM 3aKOHOB COXPAHCHHS MAaCCOBBIX H
3apANOBBIX YHCEN HA OINpPENCNICHHE PE3YNbTaTOB SACPHBIX PEaKLUi; aHAIN3 BO3MOXXHOCTH HIIH
HEBO3MOXXHOCTH SIACPHON PEaKIHy.

O1leHKa ¢ TIOMOILBIO [1e/1arora SHEPTUH CBSI3M SIAEP C UCIOJIb30BaHuEeM (HOpMYJIbl DHHINITEHHA.
OOcyxIieHHe COBMECTHO C MEJaroroM IEpCHEKTHB HCIOJIb30BAaHHS YIPABISEMOrO TEPMOSAIECPHOTO
CHHTE3a.

OO6cyXIeHre COBMECTHO C IIEJaroroM MpPEeHUMYIIECTB M 3KOJIOTHYECKHX IpOoOJieM, CBA3aHHBIX C
saepHoi sHepreTukoit (MC — 3konorus).

IoBTOpPHUTEIHLHO-00001IaI0IIMIT MOAYJIb (9 4)

Cucremaru3anus
u 00001eHne
MPEAMETHOTO
coJieprKaHus

U OmbITa
JIeSITEIIbHOCTH,
pruoOpe-TEHHOTO
IIPU U3YYCHHUHU
BCETO Kypca
¢bu3uKn

O6o0mieHne  comepKaHus — KaKIOro W3
OCHOBHBIX paszenos Kypca ¢busuku:
MEXaHUYCCKHUE, TCIJIOBBIC, DJICKTPOMArHUTHLIC,
KBaHTOBBIC SIBJICHUSL.

HayuHbIii MeTOIl TO3HAHUS U €T0 peau3allus
B (PM3UYECKUX HCCIICTOBAHISIX.

CBs3b (PUMBWKH M COBPEMCHHBIX TEXHOJIOTHI B
obOnactu mepenadn WHGOPMAIMH, JHEPTETHKE,
TpaHCIOPTE

BrimonHenne ¢ moMombl0  memarora  y4eOHBIX  3alaHWi, TpeOYIoIUX  JIeMOHCTpaIuu
KOMIIETEHTHOCTEH,  XapaKTepU3yIOIIMX  E€CTECTBEHHOHAy4YHYI)  I'DPaMOTHOCTh: MIPUMEHEHHUS
MOJYYCHHBIX 3HAHUN ISl HAYYHOTO OOBsSCHeHHsS (U3UYECKUX SIBICHUNA B OKPYXKAMOIeH MPUpPOIE
Y TIOBCETHEBHON JKHM3HU, a TAKXKE BBIABICHUS (PU3HMUECKUX OCHOB pSAAa COBPEMECHHBIX TEXHOJIOTHH;
MPUMEHECHHST OCBOCHHBIX SKCIICPUMCHTANBHBIX YMCHHH JJISI MCCIICAOBAHUS (PU3MUYCCKUX SIBICHUMA, B
TOM YHKCJI€ ISl IPOBEPKU T'MIIOTE3 U BBISIBICHUSI 3aKOHOMEPHOCTEMH.

Pemrenue TUNOBBIX pacué€THBIX 3aAad B 1—2 AeicTBUsS ¢ OMOpPOM Ha alNropuTM, NpeiBapUTEIbHO
pa30o0paHHBIl COBMECTHO C MIENAroroM, B TOM YHCIIE MPEIIIONIATaoNINX UCIIONb30BaHe (HU3HISCKON
MOJICJIA 1 OCHOBAHHBIX Ha COJICPIKAHUH PA3IHMYHBIX Pa3/IeiioB Kypca QU3HKH.
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[Ipu paspaboTke paboueld mNporpaMMbl B TEMaTHUYECKOM IUIAHUPOBAHMM YYTEHBI BO3MOXKHOCTH HCIOJIB30BaHUS
ANEKTPOHHBIX  (UU(POBBIX)  00pa30BATENBHBIX  PECYPCOB,  SBISAIOMUXCA  Y4eOHO-METOJUYECKHMMH  MaTepualiaMu
(MyJIBTUMEIUIHBIE TPOrPAMMBI, JJIEKTPOHHBIE YUEOHUKH U 33JaYHHUKH, 3JIEKTPOHHbIE OMOIMOTEKH, BUPTyaJIbHbBIE JIA0OPATOPHH,

UTPOBBIE MIPOTPaMMbI, KOJUIEKIIUU HIU(PPOBBIX 00pa30BaTENIbHBIX PECYPCOB), PECAUTU3YIOIIMX AUIaKTHUYecKrue Bo3MoxkHOocTH MKT,
coJiepKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOIATENIHLCTBY 00 00pa30BaHUH.
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