MHHHUCTEPCTBO NPOCBEIEHHNSI POCCUHCKOH ®EJAEPALIMN

Munncreperso obpasosanus Camapekoii obaacTu

Orpaauenckoe ynpasaeune MOCO

COI'TACOBAHO

Ha 3aceaanuu HIMC

PACCMOTPEHO
Ha 3acejadun [IIMO

Pykosoaurens [IHIMO
-/‘ no YBP

. /Terpenxo 11.B./

Mporokon No 1

or «26» 08.2024 r.

I'lpu’fuxon Ne |
or «29» 08.2024 r.

3amecTHTENb AHPEKTOPA

X" ITopsukuna H.A/

0 2 Mynsinuna 10.B./

Mpukas Ne 01-148/7- o1
o1 «3_(_)_.» 08.2024 r.

PABOYAS ITPOT'PAMMA

1o y4eOHOMY TIpEeIMETY
«DuzuKa
7-9 xnacc
BapuaHT 7.2

(nnst oOygaronuxcs ¢ 3aACPIKKON MCUXUIECKOTO Pa3BUTHSA)

C=RU, O="T'BOY COLL Ne2 ""
ou™ c. KuHenb-Yepkacchbl”,
CN=3amecTuTenb anpekropa
MynbiHMHa HO.B.,
E=pupyninagula@mail.ru
00d79826ec79e27566
2024.08.30 20:17:15+04'00'

7T

c. Kunean-Yepkaccenl, 2024



MHNOACHUMTEJIBHASA 3AIIMCKA

Pabouast nporpamma no ¢uszuke A1 00y4arommxcs ¢ 3a1epKKON MCUXUIECKOTO
pazButus (nanee — 311P) Ha ypoBHE OCHOBHOIO 00111er0 00pa3oBaHus MOATOTOBIICHA
Ha ocHoBe DenepanbHOr0 TOCYAApPCTBEHHOrO 0OOpa3oBaTEIBHOTO CTaHAApTa
ocHOBHOTO 00mero oopaszoBanus (ITpukas Munmnpocsemenus Poccun ot 31.05.2021
r. Ne 287) (manee — ®I'OC O00), DenepaibHON aIanTHPOBAHHOW 00pa30BaTEIHLHOM
IPOrpaMMbl OCHOBHOT'O 0OIIIero 00pa3oBaHus Jisi 00y4arouXcsi ¢ OrpaHUYeHHBIMU
BO3MOXKHOCTSIMU 310poBbs ([Iprkaz Munnpocgerenus Poccun ot 24 Hosi6ps 2022 1.
Ne 1025), paboueit mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsA MO Y4eOHOMY
npenmery «®usuka» (06a30BbIi ypoBeHb), KoHmenmuu mnpemnojaBaHus y4eOHOTO
npenmera «Puszuka» B oOpa3zoBaTenbHBIX opranmuzanusax Poccuiickoit denepanuu,
peau3yIoNMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOTPaMMBbI, pabouei TporpamMmbl
BOCIIUTAHUS, C YYETOM PaCIpe/IeNIEHHbIX IO KjaccaMm MpPOBEPSEMbIX TPEOOBaHHUM K
pe3yJbTaTaM OCBOCHHMS aJallTUPOBAHHOW 00pa3oBaTEbHOM MPOTPaMMbl OCHOBHOTO
00111er0 00pa3z0BaHUs JJI00YUAIOIIUXCS C 33JICPKKON MCUXUUECKOTO PA3BUTHA.

O0mas xapakrepucTuka y4e0Horo npeamera «@usuka

VYuebuniit  mpeamer «®Duszukay  SABISETCS  CUCTEMOOOPA3yIOIIUM IS
€CTECTBEHHOHAYYHBIX MPEAMETOB, IOCKOJIbKY (U3UUYECKUE 3aKOHBI MHUPO3JaHUS
ABJISIIOTCS  OCHOBOM COJEp)KaHMSI KypCOB XUMHUHU, Ouosoruu, reorpadpuu u
acTpoHOMUHU. DPU3MKAa BOOPYXkAaeT OOy4yaroUMXCAd HAYYHBIM METOJIOM MO3HAHWUS,
MO3BOJISAIOLIUM NOJy4YaTh OOBEKTUBHBIE 3HaHUS 00 OKPYKAIOIIEM MUDE.

[TpenMeT MakcUMaIbHO HaNpaBJieH Ha (POPMUPOBAHUE UHTEPECA K PUPOTHOMY
U COLUMAJIbHOMY MHUpPY, COBEPIICHCTBOBAHHME ITO3HABATEIBHOM JI€ATEIIBHOCTH
oOyuatomuxcst ¢ 3[1P 3a cuer oBnaseHus MBICIUTEILHBIMU OTIEPAIUSIMU CPaBHEHMUS,
0000111eHHs], pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHE, (HOPMUPOBAHHE
BO3MOXHOCTEW COBMECTHOM AESATEIBHOCTH.

N3yyenune ¢usuku cnocoOCTByeT pa3Butvio y oOywatomuxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpaKeHUs, (PYHKIMOHAIBHOM TPAaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKM AHAIU3UPOBATH WH(OPMAIMIO, MPEICTABICHHYIO B
paznuyHbIX (hopmax. 3HAUMMOCTb MPEAMETA JIsl pa3BUTHUS KUZHEHHOW KOMIETEHIINH
00yYaroIIMXCsl 3aKJIFOYACTCSI B YCBOCHUH OCHOBBI (PU3MUECKUX 3HAHUM, HEOOXOIMMBIX
JUTIsl TIOBCEIHEBHOW >KWM3HHM; HABBIKOB 3JI0POBOrO0 M OE€30MaCHOro JUisl YejoBeKa U
OKpY>Karolllel ero cpeipl o0pasa Ku3HU; (HOPMUPOBAHUU SKOJIOTHUYECKOM KYJIbTYPHI.

[TporpamMma oTpaxaer cogepxaHue o0ydeHUs npeamery «DHU3uka» ¢ yuyeToM
0CcO0BIX 00pazoBaTeNbHBIX TOTpeOHOCTEH 00yuatomuxcs ¢ 3[1P. OBnanenne naHHBIM
y4eOHBIM MPEAMETOM MPEACTABISAET ONPEACICHHYIO TPYAHOCTD ISl 00yUaIOIIUXCS C
3ITP. D10 cBsI3aHO ¢ OCOOCHHOCTSIMU MBICIUTENBHON AESITEIBHOCTH, IEPUOANYECKUMU
KOoJeOaHUsIMU BHUMAaHHs, MajbiM OOBEMOM MaMSITH, HEAOCTATOYHOCTHIO OOIIETo
3amaca 3HAaHUM, TOHMKCHHBIM IIO3HABATEIBHBIM MHTEPECOM M HU3KUM YpPOBHEM
pEYEBOro pa3BUTHS.



Jlnst mpeoponeHuss TPyAHOCTEW B M3Y4YeHUM y4deOHoro mnpeamera «Dusznka
HeoOxonuMa  ajganTanmus oObeMa U XapakTepa Y4yeOHOro marepuaia K
[TIO3HABATEJIbHBIM BO3MOKHOCTSIM J@HHOM KaTeropud OOYy4YarIlIUXCsA, Y4YeT HX
OCOOEHHOCTEM pa3BUTHUS: HCIOIb30BAHUE aJITOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSA3€H, IOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

JlanHass mporpamMma KOHKPETHU3HPYET COJEpKaHUE MPEIMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMU O0Opa30BATENLHOIO CTaHIApTa, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUS! Pa3AeyioB (U3UKUA C YYETOM MEKIIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBsSI3e€d, JIOTUKM Y4eOHOro Impoliecca, BO3PACTHBIX MU
MICUXOJIOTHYECKUX 0coOeHHOCTel oOydatontuxcs ¢ 3P Ha ypoBHE OCHOBHOTO 00I1IETO
oOpa3oBaHMsl, OIpeneasieT MHUHUMAIbHBII HAOOp OMNBITOB, JIEMOHCTpaLUi,
OPOBOJUMBIX ~ YYUTEIEM B Kiacce, JIabopaTOpHBIX pPabOT, BBIMOJHIAEMbBIX

00yYaOIINMUCH.
Meronuyeckord OCHOBOM u3ydeHUs Kypca «Dusnka» Ha ypoOBHE OCHOBHOTO
o01u1ero oOpa3oBaHUs ABJISICTCSA CUCTEMHO-IEATEIbHOCTHBIN IIOAXOL,

O6€CH€‘-IHB&IOIHHﬁ AJOCTUKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX MW IIPCAMCTHBIX
O6pa3OBaT€JII)HI>IX PE3YyJIbTAaTOB IMoCpcaACTBOM OpraHu3anununu aKTUBHOM
I103HABATEIbHOU ACATCIIbHOCTHU 06yqa}oumx051, 4YTO OYCHb BaXXHO IIpHU O6Y‘I€HI/II/I
I[GTGﬁ C 3HP, HJII KOTOPBIX XapaKTCPHO CHUIKCHHUC IM03HABATECIbHON AKTUBHOCTH.

Hesn u 3a5a4n u3y4yeHus y4eOHOro npeamera «Pu3uka»

Obwue yenu wu3ydeHus ydeOHoro mnpenmera «Du3nMKay MPENCTABICHBI B
denepanbHOI paboueli MporpaMMe OCHOBHOTO 00111eT0 00pa3oBaHUsl.

OCHOBHOH LiebI0 00Y4YEHHUsI AETEl C 3aJCPKKOM MCUXUYECKOTo Pa3BUTHS Ha
JAHHOM MPEIMETE SBJISIETCSA: IOBBILICHUE COLMAIBHOW aJanTaliyd JEeTer 4epes
NpUMEHEeHUEe (PU3NYECKUX 3HAHUN Ha MPAKTUKE.

s obyuarouuxcest ¢ 3I1P, Tak ke, Kak U 711 HOPMATUBHO Pa3BUBAIOILIUXCS
CBEPCTHUKOB,  OCBAMBAIOIIMX  OCHOBHYIO  OOpa3oBaTelbHYH)  IpOTrpamMmy,
JOMUHUPYIOILEE 3HAUCHHUE TPUOOPETAIOT TAaKUE yeau, Kak:

= npuoOpeTeHre uuTepeca u crpemienus ooydaromnuxcs ¢ 311P k Hayunomy
M3YYEHHUIO MPUPOJIbI, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BuTue 0a30BBIX MPEICTaBICHUM O HAy4YHOM METOJE IO3HAHUS U
(opMupOBaHUE HCCIEAOBATEIHCKOTO OTHOLICHHS K OKPY>KAIOLIUM SIBJICHUSM;

. dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMUS, Ha JOCTYIHOM JUIs
oOyuaromuxcs ¢ 3I1P ypoBHe, Kak pe3ysibTaTa U3y4eHHs] OCHOB CTPOEHUS MaTepUu U
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

. dbopMHpoBaHUE TPEACTABICHUA O PoJid (PU3UKU ISl PA3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTrxeHne 3TUX 1enel 00ecrneunBaeTcs pelieHueM CIEAYIOIUX 3a0ay.

- npuobpereHre 0a30BBIX 3HAHUI O JTUCKPETHOM CTPOCHUHU BEIIECTBA, O
MEXaHUYECKUX, TeIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
. npuoOpeTeHNne YMEHUI ONUCHIBATh U OOBACHATH (PU3NUECKUE SBICHUS C

MCIIOJIb30BaHMEM TOJTYYEHHBIX 3HAHUI U C OTIOPOH Ha IJIaH/CXeMy
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. OCBOEHHE METOJOB pEUIEHHUs MPOCTEHIIMX pacu€THBIX 3a7ad ¢
UCIIOJIb30BaHUEM (PU3NUECKUX MOJIETIEH C OMOPON Ha aJITOPUTM;

. pa3BUTHE YMEHUI HA0II01aTh MPUPOHBIC SIBICHUS U BBITIOIHATH OMBITHI,
nabopaTtopHble pabOThl M 3KCIEPUMEHTAIBHBIE HMCCIEAOBAHUS C HCIOJIB30BAHUEM
U3MEPUTEIBHBIX TPUOOPOB (MO pyKOBOJACTBOM YUHUTENS);

. OCBOEHHE MPHUEMOB paboThHI ¢ HHPOpMaLHel PUNIECKOTO COJIEPIKaHus,
BKJIIOUasi HHPOPMAIIHIO O COBPEMEHHBIX JTOCTIKEHUAX (PU3UKH, aHAIHU3 U OLIECHUBAaHHUE
uHpopManmuy;

. 3HAKOMCTBO cO  cepamMu  NpoPecCHOHANbHOM  JI€ATENbHOCTH,
CBSI3aHHBIMU C (DU3MKOW, M COBPEMEHHBIMM TEXHOJIOTHUSIMH, OCHOBAaHHBIMM Ha
JTOCTHKEHUSIX (PU3UYECKON HAyKH.

Oco0enHocTH 0TOOpa M agaANTANMH Y4eOHOT0 MaTepHuaJa no pusnke

OcnoBoit 00yuyenus ooyuaromuxcs ¢ 3I1P Ha npeqmeTax ecCTeCTBEHHOHAYYHOTO
[UKJIA SIBJISIETCS PA3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX OIEpauuii (aHamus,
CHHTE3, CpaBHEHHUE, 0000IICHNE) HA OCHOBE BBIIOJIHEHHUS Pa3BUBAIOIINX YIIPAKHEHUH,
(opMHpOBaHHME TPUEMOB YMCTBEHHOW paOOThl: aHaIM3 MCXOAHBIX JIAHHBIX,
IJIaHUPOBAHKME MaTeprasa, OCYIIECTBICHUE MOATATHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaK)Ke OCYILECTBISIETCS JIMKBUAALMS TPOOETIOB B 3HAHUSIX, 3aKPEIJICHUE U3YYEHHOTO
Marepuana, oTpaboTKa aJropuTMOB, TOBTOPEHUE MPOiIeHHOr0. bopiioe 3HaueHue
NpUAAETCS YMEHHIO paccka3aTh O BBINOJHEHHOM paboTe C MpaBUIbHBIM
yHOTPEOJIEHHUEM COOTBETCTBYIOIEH TEPMUHOJOTUU U COOJIIOJICHUEM JIOTHYECKHX
cBsI3ei B m3maraemMoMm marepuaine. lns oOyuarommxcs 3I1P Ha ypoBHE OCHOBHOTO
oOuiero o0pa3oBaHUsl MO-TIPEKHEMY SIBISIFOTCSI XapaKTEPHBIMH: HEIOCTATOYHBIM
YPOBEHb Pa3BUTHS OTHEJBHBIX MNCUXWYECKHX IPOLECCOB (BOCHPHUATHS, BHUMaHUS,
NaMSATH, MBIIIJIEHUS), CHI)KEHHBI YPOBEHb MHTEIIEKTYATbHOTO Pa3BUTHS, HU3KHIMA
YPOBEHb BBINIOJHEHUS y4eOHBIX 3aJaHUi, HU3Kas ycnemHocTs o0ydeHus. [loaTomy
npu u3ydyeHuu (u3NKu TpeOyeTcs IeJIeHAPaBICHHOE UHTEIUIEKTYalbHOE pa3BUTHE
obOyuatomuxcst ¢ 3IIP, oTrBewaromee MX OCOOCHHOCTSIM U BO3MOXKHOCTSIM. YUer
ocobenHocteil oOywaronuxcst ¢ 3I[IP TpeOGyer, 4ToOBl HpU H3YYEHHH HOBOIO
MaTepuaa 0053aTeIbHO TPOUCXO0IMII0 MHOTOKPATHOE €T0 MOBTOPEHUE; PACIIMPEHHOE
pPacCMOTpEHHE TEM M BOMNPOCOB, PACKPHIBAIOIIMX CBSI3b (U3UKH C KU3HBIO;
aKTyanu3alus MepBUYHOrO >KU3HEHHOTO OIbITa 00yUYarOIINXCS.

VYcBoeHrne TpOrpaMMHOrO Marepuaina 1o (u3uMKe BbI3BIBACT OOJbIINE
3arpyaHeHus y oOyudaromuxcsi ¢ 3I[IP, mostomy Teopusi m3yudaercss 6e3 BBIBOJIOB
CIOXHBIX (popmyn. 3amauu, TpeOyrolMe MPUMEHEHHs CIOXKHBIX MaTeMaTUYECKUX
BBIUKCIICHUN U (POPMYJI, B OCOOEHHOCTH TaKUX TeM, KakK «MeXaHN4eCKOoe IBHKEHUE,
«ApxumenoBa cunay, «MexaHWYecKas DJHEPrus», «INEKTPUUECKUE SIBICHUS,
«DNEeKTPOMATrHUTHBIE SIBJICHUS», PEIIAIOTCS B KJIACCE C TOMOUIBIO YUUTEIIS.

Oco0oe BHMMaHME MPU M3YYEHHH Kypca (DU3UKU YAENSeTCS MOCTAaHOBKE U
OpraHu3alliy 3KCIEPUMEHTA, a TAKXKe MPOBEJICHUIO (MMPEUMYIIECTBEHHO Ha KaXIOM
YpOKE) KpPAaTKOBPEMEHHBIX JEMOHCTpalud (BO3MOXXHO C  HCIIOJIb30BAaHUEM
ANIEKTPOHHOM JIeMOHCTpanuu). HekoTopble TeMbl 0053aTE€NbHO JOJKHBI BKIHOYATh
OMOpHBIE JTA0OPATOPHBIE PA0OTHI, KOTOPHIE PA3BUBAIOT YMEHHUE MOJIb30BATHCS
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IPOCTEHITUMU  TIPUOOpaMH, AaHAJM3UPOBATh IIOJYYCHHBIC JaHHBIE. B CBs3M C
OCOOCHHOCTSIMU  TOBEJCHUS H  JCATCIbHOCTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTD) TPEIYCMOTPEH CTPOKAUIIHMK KOHTPOJIb
3a cOOJIOICHUEM TIPABUJI TEXHUKUA O€30TIaCHOCTH TIPH MPOBEICHUH JT1a00PATOPHBIX H
MPaKTUYECKHUX padoT.

bonwpmoe BHUManHue npu n3ydeHun Guznku noapoctkamu ¢ 3[1P obpamaercs
Ha OBJIQJICHHEC MMU IPAKTUYCCKHUMHM YMCHHSAMHU W HaBbIKaMu. I[IpemycmarpuBaercs
YMCHBIIICHUE 00beMa TEOPETHUCCKUX CBEJCHUM, BKIIOUEHHUE OTICIBHBIX TEM HIIN
IENBIX pas3feioB B MaTepuanbl Uil  0030pHOTO, O3HAKOMHTEIBHOTO  WJIH
dakyabTaTUBHOTO M3ydeHHs. [IpemmaracTcss yMeHbIIeHHEe 00beMa MaTeMaTHYCCKUX
BBIYMCJICHUH 32 CUET yBEIUUYEHUS KAYECTBEHHOTO OITMCAHUSI SIBJICHUH U MPOIECCOB

JlocTaToO4HOE KOJIMYECTBO BPEMEHHM OTBOJMTCS Ha pPAaCCMOTPEHHE TeM U
BOIIPOCOB, PAaCKPBHIBAIONINX CBs3h (U3UKKA C JKU3HBIO, C TEMH SIBJICHUSIMHU,
HaOTIOACHUSMH, KOTOPBIC XOPOIIIO U3BECTHBI YICHUKAM W3 WX JKU3HEHHOTO OITBITA.

MakcuMalbHO ~ HWCIOJIB3YIOTCS  MEXKIPEIMETHBIE  CBS3M C  TaKUMH
JTUCHUUIUIMHAMH, Kak reorpadus, Xumus, Ouosiorus, T.K. oOydaromuecs ¢ 3I1P
0COOCHHO HYXJAIOTCS B MPEMNOJIHECEHUH OJHOTO M TOTO XK€ Y4eOHOTro MaTepualia B
Pa3IMYHBIX acleKTaX, B €ro BapbHUPOBAaHUHU, B HEOJHOKPATHOM TIOBTOPEHHH H
3aKpeIJICHWH TIOJIYyYEeHHBIX 3HAaHMM M TIpakTHUYecKux ymeHui. I[lo3Bosss
paccMaTpuBaTh OJMH W TOT K€ Y4YeOHBIH MaTepuand ¢ pa3HbIX TOYEK 3pEHUs,
MEXITPEIMETHBIC CBSI3U CITIOCOOCTBYIOT €I0 JTyUIIIEeMy OCMBICIICHHIO, 00JIee IPOYHOMY
3aKPETUICHHUIO TIOJYYCHHBIX 3HAHUN U TPAKTUICCKUX YMCHHM.

IIpumepHble BuAbI AeATebHOCTH oOydaromuxca ¢ 3IIP, o0ycioBiieHHbIE
0co0bLIMH  oOpa3oBaTeJIbHBIMH  MOTPeOHOCTIMM M ol0ecnevyuBalOIIUe
OCMBICJICHHOE OCBOEHHE CO/Iep:KaHuM 00pa3oBaHus 10 npeaMery «Pu3nkKa

[TpumepHas TemaTHUecKass M1 TEPMUHOJIOTUYECKAs JIEKCUKA MO Kypcy (pu3uku
cootBeTcTBYeT ®OIT OOO.

Conepsxkanue BUIOB JedaTenbHOCTH oOyuatomuxcsi ¢ 3[1P Ha ypokax Qusuku
OTpeNeNsieTcss UX 0COOBIMH 00pa30BaTEebHBIMU MOTPEOHOCTSAMH. [ToMUMO HMIUPOKO
ucnoiibzyeMbix B @OIT OO0 olummx /g Bcex o0ydaromuxcsi BUAOB AESTEIbHOCTH
CJIeTyeT YCUJINTh BUBI JESATEIBHOCTH, Clielu(UYHbIE I JaHHON KaTerOpuu JeTeu,
o0ecrevYnBaroIIe OCMBICIIEHHOE OCBOCHUE COJIEPKaHUsI 00pa30BaHUS O MPEIMETY:
yCUJICHUE TPEIMETHO-TIPAKTUYCCKONW NEATETHbHOCTH C aKTHBH3AIMEH CEHCOPHBIX
CHCTEM; OCBOEHHE MaTepuaia ¢ OMOpOil Ha allfOPUTM; «IOIIArOBOCTHY» B W3YYCHHUU
MaTepHalia; UCIoIb30BaHUE JOMOIHUTEILHON BU3YallbHOM OMOPHI (CXEMBbI, I1a0JI0OHBI,
OTIOpHBIE TaOJHUIBI); PEYEBOM OTUET O TMpolecce W pe3yiabTaTe AesTEIbHOCTH;
BBIMIOJTHEHUE CIEIUATBHBIX 3aJlaHui, 00ECIeUUBAIONIUX KOPPEKIHIO PeryIsIuu
y4eOHO-T03HABATEIbHOMN IE€ATEILHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yibTara.

Jna obyuarommxcsi ¢ 3IIP cymiecTBeHHbIM SIBJISIOTCS TpPHUEMBbI pabOTHI C
JIEKCUYECKUM MaTepuanoM mo mnpeamery. [IpoBoautcs cneumanbHas padoTa o
BBEJICHUIO B AaKTUBHBII CIOBapb 00y4YalOIIMXCSI COOTBETCTBYIOUIEH TEPMHUHOJIOTHH.
N3y4yaemble TepMUHBI BBOAATCA Ha MOJIMCEHCOPHOU OCHOBE, 00s13aTeNIbHA BU3yallbHAs
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NOJIIEPKKA, AITOPUTMBI PaOOTHI C OIIPEIETICHUEM, OTTIOPHBIE CXEMBI JIJI aKTyallu3aluu
TEPMUHOJIOTUHU.

B cBs13u ¢ 0coObiMu 00pa3oBaTeabHBIMU MOTPeOHOCTIME 00yuaromuxcs ¢ 311P,
[IpU TUTAHUPOBAHUU PabOThI yUCHUKA HA YPOKE CIIEeIyeT IPUIEPKUBATHCA CIIETYIOMINX
MOMEHTOB:

1. Tlpu omnpoce HEOOXOAUMO: JaBaTh AQJITOPUTM OTBETA; pa3peliaTh
MOJIb30BATHCS MJIAHOM, COCTABIICHHBIM IPH MOJATOTOBKE JOMAIITHETO 3aJaHMsI; 1aBaTh
00JIbIIIE BpEMEHHU TOTOBUTHCS K OTBETY Y IOCKU; pa3peliaTh JeiaTh MpeaBapUTEIbHbIC
3aMucH, MOJIb30BaATHCS HATJISAHBIMUA TOCOOUSMH.

2. Tlo BO3MOXHOCTH 3a/laBaTh OOYYAIOIIMMCS HABOJSIIME W YTOUHSIOUIUE
BOMPOCHI, KOTOPbIE IOMOTYT UM IOCJIEJOBATEIBHO U3JI0KUTh MaTepual.

3. CucremaTnuecku IpoOBEPSATh YCBOCHHE MaTepuaia Mo TeMaM YpOKOB, s
CBOEBPEMEHHOT'0 OOHApPYKEHU MTPOOEIIOB B MPOLIECAIIEM MaTepHale.

4. B mpotiecce u3y4eHus HOBOTO MaTepuaia BHUMaHUE YUEHUKOB OOpalaercs
Ha HanOoJiee CIOXKHBIE pa3/eibl n3ydaeMoi Tembl. HeoOxoaumo yaie oOpamniatbes K
HUM C BOIIPOCaMH, BEISICHSIOUTMMH MOHUMaHKUE y4eOHOr0 MaTepuana, CTAMYIUPOBATh
BOIIPOCHI TIPH 3aTPYTHEHUSAX B YCBOCHHH HOBOTO MaTepHaIa.

Mecto yuyeOHOro npeamera « Pusuka» B y4eOHOM ILIaHe

B cootrBerctBUM ¢ ®DenepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOTO 00111eT0 00pa3oBaHus y4eOHbIN npenamet «Pus3uka» BXOJIUT B
npeaMeTHyro o0nacTh «EcTecTBeHHbIE HayKu» W ABJSIETCA 00s3aTEIbHBIM IS
uzyuenusi. Conepkanue ydeOHoro mnpenvera «®Duszmka», MPEACTaBICHHOEC B
denepanpHO paboueld mporpamme, cooTBercTByer ®I'OC OO0, denepanbHoi
oOpa3oBaTeapHONM MpoOrpaMMe OCHOBHOTO oOmiero oOpaszoBanus, DenepanbHO
aJanTUPOBAHHON 00pa30BaTEILHOM MPOrpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHus IS
oOydJaronmMxcst € 3aJepKKON TMCUXUYECKOTO pas3BuTus. OOIee dYHCIO Yacos,
PEKOMEHJIOBAaHHBIX IS M3y4deHus (pu3uku Ha 0a30BOM ypoBHe, — 238 uacoB: B 7
KJjacce — 68 "yacoB (2 yaca B He/len0), B 8 kiacce — 68 yacoB (2 yaca B He/IelN0), B 9
kiacce — 102 yaca (3 yaca B Hezelo).



COLEP)KAHUE YUEBHOI'O ITPEAMETA «®PU3NUKA»

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAKIIET0 MUPa

du3ukKa — HayKa O NpUpoje. SBIEHUs IPUPOIBI (MCl). PusnyecKue SBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BeMMUWHBL. M3Mepenue du3udeckux BenwunH. Dusuueckue
npu60pb12. lozpewinocmsv usmepenuti. Mex1yHapoIHasi CUCTEMA €IMHULL.

Kak ¢u3uka u gpyrue ecrecTBEHHbIC HAyKH U3y4aloT MpUpoay. EcmecmeenHo-
HayuyHulll MemoO NO3HAHUsA. HAOA00eHue, NOCMAHO8KA HAYYHO20 B0NpoCd,
8blOBUIICEHUEe  2UNOme3, JIKCHepuMeHm Nno Nnpoeepke 2unomes, 00bsACHeHUe
Habarooaemoeo asnenus. Onucanue Qu3ULecKUx sa61eHull ¢ NOMOUbIO MOOeel.

[IpenMeT u METOIbI (PUBUKH.

ﬂemoucmpauuu3

1. MexaHnueckre, TEIJIOBbIC, JJEKTPUYECKHE, MAarHUTHbIC, CBETOBBIC
SIBIICHUS.

2. dusndeckre TprudOPHI U MPOIEAYpa MPSIMbIX U3MEPEHUM aHATIOTOBBIM U

uU(ppOBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol

1.0npeneneHre 1EHbI JEJICHUS HW3MEPUTENBHOTO Mpubdopa (MCHOJIb3Ys
TEXHOJIOTHYECKYIO KapTy SKCIICPUMCHTA).

2. 3mepeHmne pacCTOSHUH.

3. U3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TEIa

4. Onpeoenenue pazmepos Maavix mei.

5. M3mepenue Temmeparypbl IPU HOMOIIU JKHJIKOCTHOIO TEPMOMETpa U
JaTYMKaA TEMIICPATYPBHI.

6. Ilposedenue uccnedosarnus no nposepke 2unomesvl. OdibHOCMb NOJEMA
wapuxa, nyweHHo20 20pu3oHmMaIbHo, mem OoJbule, Yem 0oblle 8blcoma nycKd.

Pa3nen 2. [lepBoHayajibHbIE CBE€HNUsI 0 CTPOEHUH BellleCTBA

CrpoeHune BelECTBAa: AaTOMbl M MOJEKYJbI, ux pazmepvl. Onvimeoi,
00Ka3zvlearouue OUCKpemuoe cmpoeHue 8euecmaa.

JBmxenne yactull BemiecTBa. CBA3b CKOPOCTU JBMXKCHUSI 4YaCTHUI[ C
Temneparypoil. bpoyHoBckoe nBuwxkeHue, auddysus. Bzaumoodeiricmeue uacmuy
gewjecmea. NpumsdiceHue U OMmmaiKueaHue.

ArperaTHble COCTOSIHUSI BEILIECTBA: CHIPOEHUE 2A308, HCUOKOCHEU U MBEPObIX
(kpucmannuueckux) mei. Bzaumocesnzv mexicoy ceoucmeamu 8euyecms 8 pasHvix

L MC — s71eMeHTbI conepKaHHs, BKIIOUAOIIHE MEKIIPEIMETHBIE CBSI3H, KOTOPBIE MOAPOOHEE PACKPHITHI B
TEMaTHYECKOM IUITAHUPOBAHHH.

2 31eCh ¥ Jajee KypCHBOM 0GO3HAYCHBI TEMbI, H3yUCHHE KOTOPHIX IPOBOIMTCS B 03HAKOMUTEILHOM IU1aHe. [learor
CaMOCTOSTENILHO ONpe/essieT 00beM N3y4aeMoro MarepHasia.

¥ Bee Jlemonctpary 1 JIaGopaTopHbie pabOTEL, IPEACTABICHHBIE B COACPIKAHUH, JOMYCKACTCS (MOXKHO) IIPOBOIHTD,
UCTIONB3Ysl MH(OPMAIIMOHHBIE U JJIEKTPOHHBIE TEXHOJIOTHH (LIU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI).
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az2pe2amubiX COCMOAHUAX U UX AMOMHO-MONEKYAAPHLIM cmpoeruem. Ocobennocmu
azpe2amublx COCMOAHUL BOObL.

ﬂemoucmpauuu4

1. HaGnrogenne 6pOyHOBCKOTO IBHKEHUSI.

2. Habmonenue nuddysun.

3. Habniooenue sagnenuti, 00bACHAIOWUXCA NPUMSAICEHUEM UTU OMMAIKUBAHUEM
yacmuy eeujecmaa.

Jlabopamopnsie padbomot u onvimot

1. Oyenxa oOuamempa amoma MmemooomM ps008 (C UCHOTL30BAHUEM
gdomoepaguii).

2. OnbIThl IO HAOIIOJIEHUIO TEIMJIOBOTO PACIIMPEHHUS Ta30B.

3. OmbIThl 10 OOHAPY)KEHUIO NEHUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSHKCHUS
(271eKmpoHHas 0emoncmpayus).

Paznen 3. /IBu:xkeHHe U B3aMMOAelCTBHE TeJl

Mexannueckoe JABWKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKCHHE.
Cxopoctb. Cpeousia ckopocmv npu HepasHomepHom OsudiceHuu. Pacuér mytu u
BPEMEHU JBUKCHHUS.

SBnenue uHepUUU. 3aKOH uHepyuu. Bzaumooeilicmeue men Kaxk NPUYUHA
uUsMeHeHus ckopocmu OsudceHus men. Macca kaxk mepa unepmHOCmMU mend.
[InotHoCTh BemecTBa. C653b NIOMHOCIU C KOTUYECMBOM MOJIEKYN 6 eOuHuye 00véma
geujecmaa.

Cuiia kak XapakTepucTUKa B3aumojaeucTBus Ten. Cuna ynpyzocmu M 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowpito ounamomempa. SIBIeHHE TATOTEHHS U CHJIA
Tsokectu. Cuna mascecmu Ha opyeux niaanemax (MC). Bec tema. HeBecomocTs.
CroxeHue cuj, HaMpaBJIEHHBIX MO OAHOM mpsimoil. PaBHoaeicTByromas cui. Cuna
mpenus. Tperue ckoavocenus u mpenue nokos. Tpenue 6 npupooe u mexruxe (MC).

jlemom:mpauguu3
HaOnronenne MexaHn4ecKoro ABUKEHUS Tea.

N3Mepenne ckopocTy MPSIMOIMHENHOTO IBUXKEHUS.
HaGnronenue siBeHust MHEPIIHH.

Hab6nronenue n3MeHeHust CKOPOCTH MPH B3aMMOICHCTBUH TETI.
CpaBHeHHE Macc MO B3aUMO/JICUCTBUIO TEJL.

CrnoxeHue cujl, HalpaBJIEHHBIX IO OJTHOM MPSIMOA.

./Ia6opamopub1e pabomul u onvimot

1. Ornpenenenre CKOPOCTH PABHOMEPHOTO JIBHXKEHUS (IIapUKa B )KUIKOCTH,
MOJIEIH JICKTPUICCKOTO aBTOMOOWIIS | T. I1.) (2/1eKMPOHHAA 0EMOHCIMPAUUSL).

2. Onpenenenue cpeHENd CKOPOCTH CKOJBXEHUSI Opycka WM IIapuKa Mo
HAKJIOHHOU IUIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

ogghowdE

*3J1ech U anee IPUBOIUTCS PACIIMPEHHBIH IEPeUeHb 1ab0PATOPHBIX PAbOT H OMBITOB, W3 KOTOPOTO YUHTEIb ANACT
BBIOOP MO CBOEMY YCMOTPEHHIO.
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4, OMnBITEI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh PacTsHKeHHS (nedopMariun)
NPY>KHHBI OT TIPUIIOKEHHOM CHJIBI.

5. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHUS OT
Beca Tella ¥ XapaKkTepa COMPUKACAIONIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, dKUIKOCTEN U ra3oB

Hasnenue. Cnocobvl ymeHnvuieHus u ygenuuenusi oasnenus. JlaeneHue easza.
3asucumocms Oasnenus 2aza om o00véma, memnepamypul. llepedaua oOasnenus
meépoviMu menamu, xrcuokocmamu u 2azamu. 3axou Ilackans. Ilneemamuueckue
Mawunsl. 3aBUCUMOCTD JIaBJICHUS KUIKOCTU OT TIyouHbl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanusmol.

Atmocdepa 3emsin u armocdepHoe naBiieHUE. [lpuuunbl CcyuwecmeosaHusl
8030ywHot obonouku 3emau. Oneim Toppuuennu. Hsmepenue ammocgheproco
oasnenus. 3a8UcUMoCms ammocgepHo20 0asaeHuss Om 8bICONMbL HAO YPOBHEM MOPH.
IIpubopul Ons usmepenusi ammocgheprozo 0asneHus.

eticmeue orcuokocmu u eaza Ha nozpydicénHoe 8 Hux mesno. BelTankuparomas
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu
3aBUCUMOCTH JIABJICHUS raza OT TEMIIEPaTYPHhl.

[lepenaua gaBneHUs )KUJIKOCTBIO U TA30M.

Coobmiatoiuecst CoCybl.

['mppaBnrueckui mpecc.

[IposiBeHue neicTBust aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAIKMBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHON YacTH
TeJa U TJIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAIKHUBAOIEN CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue maBaHusl TEJ: MJIABAHUE WIM MOTPYKEHUE TEJ B 3aBUCUMOCTHU
OT COOTHOUIIEHUS INIOTHOCTEHN TEJa U KUIAKOCTH.

Jlabopamopnvie pabomul u onvimol

okwnrE

1. HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOM
B )KMJKOCTb YaCTH TeJIa.

2. OnpeneneHue BBITAIKMBAIOMIEH CHJIBI, JICHCTBYIOLIEWM Ha Telo,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbL, JECUCTBYIOIIEH HaA
TEJI0 B )KUJKOCTH, OT MaCChl TeJa.

4, OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh BBITAJIKHUBAIOIIECH CHIIBI,

JICUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B )KUIKOCTh YaCTH TeJa
Y OT IUIOTHOCTH KUIKOCTH.

S5. KonctpyupoBanue apeomeTpa WIM  KOHCTPYUPOBAHUE  JIOAKHU
U ONpeAeIeHUE €€ Tpy30I10IbEMHOCTH.

Pa3znen 5. PaGoTa u MOIITHOCTh. DHeEpPrusi
Mexanndeckast pabota. MOIIHOCTb.



[IpocTbie MeXaHW3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [lpasuno
pasHosecus pviuaea. llpumenenue npasuna pasrnogecus pvluaza K O10Ky. «30710moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MmoB. [IpocTbie MeXaHH3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. Kunemuueckass u nOmMeHYuanbHas  SHEPIUsL.
lIpespawenue o0o0no2o 6uoa mexanuueckou sHepeuu 6 Opyeou. 3aKOH COXPaHEHHsS
AHEPTrUU B MEXAHUKE.

Hemoncmpayuu

1. [Ipumepsl TPOCTHIX MEXAHU3MOB.

JaGopamopusie paomut u onvimul’

1. Omnpenenenre paboThl CHIIBI TPEHUS TIPU PABHOMEPHOM JBUKEHUU Tella
110 TOPU30HTAIBHON TOBEPXHOCTH.

2. UccnenoBanue ycnoBUil paBHOBECUS phlUara.

3. N3mepenue KII/ HAKIIOHHOM TLUIOCKOCTHU (21ekmponHan
demoncmpauus).

4. N3ydenune 3aKkoHA COXpPAaHEHUs MEXAHMYECKOW DHEPTUU (1€KMPOHHAA
demoncmpauusi).

8 KJIACC

Pa3nen 6. TensioBble siBieHUs

OcHoBHble  NONOJCEHUsL  MOAEKVAAPHO-KUHEMUYECKOU Mmeopuu  CMmpoeHus
sewecmea. Macca u pasmepvt amomog u monexyi. Onvimsl, noomeepicoarouue
OCHOBHbLE NOONHCEHUSL MONEKYISIPHO-KUHEMUYECKOU MeopUul.

Mopgenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUM  BEIIECTBA.
Kpucmannuueckue u amopguvie mena. Obvscuenue ceolicms 2azos, Hcuokocmeu u
MeEPObIX mell HA OCHOBe NOJOJNCEHUl MOAEKYIAPHO-KUHEMUYECKOU mMeopuu.
CwmauuBaHue u kanuiispHule a61enus. Tennosoe pacuupenue u cocamue.

Temneparypa. Cea3b memnepamypvl cO CKOPOCMbIO MENI08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprus. Cnocobvl  uzMeHeHusi  GHYMPEHHel  SHepPUlL:
menionepeoada u cosepuieHue pabomuol. Buovl menionepedauu: menionpo8oOHOCb,
KOHGeKYUsl, U3ryueHue.

KommaecTtBo TemnoTel. Yoenvunas mennoémxocms eewecmea. Tennoobmen u
menjiogoe pasHosecue. YpagneHue meniogo2o oaiauca.

Inasnenue u omeepoesanue KpUCMAaiIUYecKux eewecms. Yoenonas menioma
naaenenus. Ilapoobpazoeanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvrnas
menjoma  napooopazoéanus.  3A8UCUMOCMb  MeMnepamypvl — KUNEHUsi  Om
ammocgepnozo oasnenus. Braxcrnocms 6030yxa.

DHeprus TOIINBA. YoenbHas menioma ccopanusl.

Ipunyunvr pabomer mennogvix osucamenei. KII/[ mennosoco odsucamens.
Tennogvie dsucamenu u 3awuma oxkpyxicaroujei cpeovt (MC).

3axon coxpanenus u npespawjenus snepauu ¢ menaogvix npoyeccax (MC).

Hemoncmpayuu
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1. Habmnronenue OpoyHOBCKOTO JIBUYKEHHUS.

2. Ha6mronenue nuddysun.

3. HaGnroneHue sIBJICHUI cMauMBaHUS M KaITUJUIIPHBIX SBIICHUM.

4, HabGnroaeHue TemioBoro pacmpeHus TEll.

5. M3MmeHeHne gaBicHUS Ta3a MPU U3MEHCHHHM 00bEMa W HarpeBaHUHU WM
OXJIAXKICHHUU.

6. [IpaBuna n3MepeHus TeMIepaTyphbl.

7. Bupl Teruionepenayn.

8. OxJtakaeHue Ipu COBEPIICHUH PAOOTHI.

9. HarpeBanue npu coBepiieHI# padOThl BHEITHUMHU CHUIIAMH.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIeHUs.

12. HabGmroaeHue MOCTOSHCTBA TEMIIEPATYPHI TIPH TUIABIICHUH.
13. Mojenu TeIIOBbIX ABUTaTENIEH.

Jlabopamopnvie pabomul u onvimol

1. OnpITEl MO0 OOHAPYKEHUIO JEHCTBUS CHIJI MOJIEKYJISIPHOTO IPUTSIKEHUS
(21eKmpoHHan oemoncmpayus).

2. OnbITHI 1O BRIPAIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIK caxapa.

3. OnbIThl O HAOTIOJIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL

4, OrnpeneneHue gaBieHUs BO3yXa B OalJIOHE MIMPHUIIA.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3/yXa OT €ro
00bEMa U HArPEeBaHUS WA OXJIKICHHUS.

6. Ilposepra cunome3svi TUHEUHOU 3A6UCUMOCTU OJIUHBL CMONOUKA
AHCUOKOCMU 8 MEPMOMeMPUUecKol mpyoKke om memnepamypbi.

7. Habmronenne m3mMeHeHHs BHYTPEHHEW DHEPIHM Teja B pe3ysbTaTe
Terionepeaay U paboThl BHEITHUX CHJL.

8. HccnenoBanue siBiaeHUS TEIJI00OMEHaA MPU CMEIIMBAHUW XOJOJHOW W

ropsiueu BOJBI.

9. Onpeodenenue xonuvecmaa menyiomsl, NOJIY4eHHO20 000U NPU MENI00OMeHe
C HazpemviM MemaiIudecKum YuiuHOpOM.

10. HccnenoBaHue mpoiiecca UCIapeHus.

11. OmnpenesieHre OTHOCUTEIBHOM BJIIAJKHOCTH BO3/yXa.

12.  Onpeoenenue yoenvHoti meniomsl N1AGIEHUsL TbOd.

Pazgen 7. DnekTpuyeckne U MATHUTHBIE SIBJICHUSA

Onexmpuzayus men. J[Ba poma >3JeKTpUYECKUX 3apsaoB. B3anmopneiictehe
3apsHKEHHBIX TEJI.

Dnektpuyeckoe mnone. [lpunyun cynepnosuyuu 31eKmpuyeckux nonet (Ha
Ka4ecmeeHHOM YpOGHe).

Hocumenu snexmpuueckux 3aps006. DieMeHmapHsili 21eKmpudeckuti 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U JUAIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsna.
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DNEeKTpUYECKUl TOK. Ycnosus cywecmeosaHus 21eKmpuieckoco moxa.
Hcrounnkn mMOCTOSIHHOTO ToKa. JIeMCTBUSL 3IEKTpUYECKOro TokKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DIeKmpudecKull mox 8 HCUOKOCMAX U 2a3aX.

PaGota W MOIIHOCTH AIEKTPUYECKOTO TOKa. 3akon J[[coyns—Jlenya.
Onexmpuueckue yenu u nompeoumenu I1eKMpPUUecKol OdHepeuu 8 Ovimy.
Onektpuueckas uenb. Cuiia Toka. DnekTpudyeckoe HampsikeHue. CormpoTUBIEHUE
POBOJHUKA. YOenvHoe conpomuenenue gewecmsa. 3akoH Oma il ydyacTKa LETH.
[locnenoBarensHOe ¥ MapauieibHOE COEIMHEHHE TPOBOJAHHUKOB. Kopomkoe
3ambiKauue.

ITocTtostHHBIE MarHuThL. B3auMoelCTBHUE MMOCTOSIHHBIX MarHuToB. MacHumnoe
none. Macnumnoe none 3emnu u e2o 3uauenue 07 sHcuznu Ha 3emae. Onvim Ipcmeda.
Mazcnummnoe none snekmpuyecko2o moka. llpumenenue 21eKkmpomasHumos 8 mexuuxe.
eiicmeue macHumHo20 NONSL HA NPOBOOHUK C MOKOM. IIeKmpoosuecamend
nocmosanHo2o moka. HMcnonvzoeanue s1ekmpoogueameneti 6 MeXHUYecKux ycm-
PpOoUCmeax u Ha mpaHcnopme.

Onvimur @apaoes. Aenenue nekmpomacHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwl noIyUeHUs dIeKMpPUecKoll IHepeuu. INEKTPOCTAHIIUN
Ha BO300OHOBIIIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu
DIIeKTpU3aLUS TEIL.

JIBa po/ia 3JIEKTPUUECKUX 3aPAJIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIl.
Y CTpONCTBO U AEHUCTBHE DJIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKast UHAYKITHS.

3aK0H COXpaHEHUS MIEKTPUUECKUX 3aPsI0B.

[TpoBOHUKY U TUDIIEKTPUKHU.

MopaenupoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO OIS,

HcTouHMKM NOCTOSIHHOTO TOKA.

JIeHCTBUS DIEKTPUYECKOTO TOKA.

0. DAEKTpUYECKU TOK B KHUIKOCTH.

11. T 'a3oBbIii pa3psi.

12. V3MepeHue CHbl TOKa aMIIEPMETPOM.

13. HM3mepeHue 31eKTPUUECKOro HAMPSXKEHUS BOJIBTMETPOM.

14. PeoctaT 1 Mara3uH CONPOTHUBJICHUH.

15. BsaumoneiicTBre NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHUe HEBO3MOXKHOCTH pa3/iesICHUsI MMOJ0COB MarHuTa.

17. MopaenupoBaHUe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MaruauTHoe 1noJjie Toka. DJICKTPOMArHurT.

20.  JleiicTBHE MarHUTHOTO TOJIsI HA MPOBOHUK C TOKOM.

21. DnexTpoaBUTraTeNb MOCTOSHHOTO TOKA.

22. HUccnenoBanue SBJICHUS JICKTPOMArHUTHOW WHTYKIIUU.

23.  Ombiter Dapages.

24. 3aBHCHMOCTb HAMpaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHHA €T0
BO3HUKHOBEHHUSI.

RO~ WNE
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25.  DIeKTpOreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnvie pabomul u onvimol

1. OneITel MO HAONIOACHUIO DJIEKTpU3ALMU TEJ HHAYKUHEH W 1pu
COTIPUKOCHOBEHUH.

2.  HccnenoBanue JEHCTBUS AIIEKTPUYECKOTO MOJS HA MPOBOJHUKH H
JTUDJIEKTPUKU.

3. COopka 1 mpoBepka pabOThI AICKTPUICCKOM IETTH MMOCTOSTHHOTO TOKA.

4.  HM3mepeHue u peryaupoOBaHUE CHIIbI TOKA.

5.  H3MepeHue u peryanupoBaHUE HAMPSKEHUSL.

6.  Uccneoosanue 3agucumocmu cuivl moxa, u0ywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCNOPA U HANPSHCEHUS. HA Pe3UCmOope.

7. Onvimul, O0eMoHCcmpupylowue  3a8UCUMOCMb  DJIEKMPUYECKO20

CONpPOMuUBIEeHUsL NPOBOOHUKA OM €20 OJIUHbI, NIOWAOU HONEPEeYHO20 Ce4eHUsl U
Mamepuana.

8.  Ilposepxa npasuna cnoxcenus HANpaXCeHuu Npu NOCIe008aMeNbHOM
COeOUHeHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa npasuna 01s cuivl MoKa Npu NApaLIelbHOM COeOUHeHUU
Pe3UuUcmopos.

10. Omnpenenenne pabOThI IESKTPUUESCKOTO TOKA, UIAYIIIETO Yepe3 Pe3UcCTop.

11. OmpeneneHne MOIIHOCTH JJICKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

12. MHccnepnoBaHue 3aBHCHMOCTH CHJIBI TOKa, HAYIIETO Yepe3 JIAMIOYKY, OT
HaIpsHKEHUS HA HEW.

13.  Onpeoenenue KII/[ nacpesamens.

14. HccnenoBaHyre MAarHUTHOTO B3aMMOIEHCTBUSI IOCTOSTHHBIX MAarHUTOB.

15. MH3yyeHue MarHUTHOTO TIOJIA TIOCTOSHHBIX MArHUTOB TpU UX
00BEIMHEHUH U Pa3/CIICHUN.

16. HccnenoBanue neHWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aMMOJICHCTBUS
KaTyIIKK ¢ TOKOM M MarHuTa OT CUJIbI TOKA Y HAIlpaBJICHUS TOKA B KaTYIIIKE.

18. M3yueHue neiicTBUS MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

19.  Koncmpyuposanue u uzyyenue pabomol 31eKmpoosucameis.

20. UMsmepenue KI1/] anexkrpoaBurareibHON yCTaHOBKH.

21. OmnbeITel MO WCCIACAOBAHHWIO SIBJICHUS DJICKTPOMATHUTHON WHIYKITUH:
UCCJICIOBAHNE N3MCHEHUH 3HAUCHHUS U HANPABJICHHUS HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJICHUSA

Mexanuueckoe JBWkeHue. MarepuanpHas Touka. Cucrema  oTcyéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpPHOE NPSIMOJUHENHHOE
nBUKeHUue. Hepasnomepnoe npamonuneiinoe oegudicenue. CpenHss u MeHOGEHHASA
CKOpOCMb mena npu HepasHOMEPHOM OBUINCEHUU.

13



VYckopenue. PaenoyckopenHoe npamonunelinoe  osudicenue. (CBOOOIHOE
nageuue. Onvimol [ anunes.

Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopenue.

[lepBoiii 3ak0oH Hprotona. Bropont 3akon Herotona. Tpernii 3akon HproToHa.
IIpunyun cynepnosuyuu cun.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuna mpenusi CKOIbMCeHUs, CUnd
MpeHUs NOKos1, Opyeue 8Uobl MpPeHUsl.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJIHOTO
nanenust. [Jeuscenue nnanem eokpye Coanya (MC). Ilepsas kocmuyeckas ckopocme.
Hegecomocmo u nepezpysxu.

PaBHOBecue MarepuallbHOW TOYKU. Ab6conmomno meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpenyiéHHolU ocvio epaujerus. MOMEHT cuibl. Llenmp masxcecmu.

Nmnynsc Ttena. Mzmenenue umnyirvca. HMmnynoc cuivl. 3aKOH COXPaHECHUS
uMItyiasca. Peaktupnoe aeuxenue (MC).

Mexannyeckast pabota 1 MOIIHOCTb. PaboTa cuil TSXKECTH, ynpy2ocmu, mpeHus.
Cesa3b  oHepeuu u pabomel. IloTeHIMaNbHAs DHEPrUsl Teja, TMOJHATOTO Haj
NOBEPXHOCTBIO 3eMIIU. [lomenyuanvhas sHepeus cocamou npyxrcunsvl. Kuaetnaeckas
sHeprus. Teopema o Kunemuueckou dSHepeuu. 3aKOH COXPAHEHUS MEXAHHUYECKOU
SHEPIHUU.

Hemoncmpauuu

1. HaOmronenre MexaHU4eCcKoro JBMXKEHUS Tea OTHOCUTENIBHO Pa3HbIX Tell
OTCU€Ta.

2. CpaBHeHUE TyTEeHd W TPACKTOPUN ABUIKEHHSI OJIHOTO U TOTO XK€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO ABUKCHUS.

4, HccnenoBanue nmpru3HakoB PABHOYCKOPEHHOTO JABUKECHUS.

5. HaGnronenue nBrkeHus Tela mo OKpy>KHOCTH.

6. Habmronenne MeXaHWYECKUX SBJICHUM, MPOUCXOJSAIIUX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO
KaOuHeTa (PU3UKU.

7. 3aBUCUMOCTh YCKOPEHUS Tejla OT MAacChl Tejla U JCUCTBYIONICH HAa HETO
CHJIBI.

8. HaOnronenue paBeHcTBa CHII IPY B3aUMOJICHCTBUU TE.

9. N3meHeHune Beca Tenma Mpu YCKOPEHHOM JIBHYKCHHH.

10. Ilepemaua umiysbca Mpu B3aUMOJECHCTBUU TEN.

11. IIpeoOpa3zoBaHus SHEPTUH MTPU B3AUMOJICHCTBUM TET.

12. CoxpaHeHue UMITyJIbCca MPU HEYTIPYTOM B3aUMOICUCTBHH.

13. CoxpaHeHue uMITyJibca MpU a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBUH.

14. HabGnroaeHue peakTUBHOTO JBUXKCHMUS.

15. CoxpaHeHHe MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM MaJICHHH.

16. CoxpaHeHne MeXaHWYECKOW OHHEpruM NpHU JABIKEHHU Tela TO0J
JEHCTBUEM MIPYKHUHBI.

Jlabopamopnsie padbomot u onvimot
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1. Koncmpyuposanue mpaxma ons paseona u oanvheuuie20 pagHOMepHO20
OBUINCEHUS ULAPUKA UTIU MENEeHCKU.

2. OrnpeneneHue CpelHE CKOPOCTU CKOJIBXKEHUS OpycKa WU JBUKCHUS
HIapUKA 10 HAKJIOHHOW IUTOCKOCTH.

3. OnpeneneHue yCKOpEHHsI Tela NPU PaBHOYCKOPEHHOM JIBXKEHUU 10
HAKJIOHHOM TIOCKOCTH.

4, HccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

S. lIposepxa cunome3svl: eciu npu pasHOYCKOPEHHOM OBUNCEHUU Oe3

HAYaIbHOU CKopocmu nymu OmMHOCAMCA  KAK pﬂd Heuemmuix yucen, mo
coomeemcmeyrouue npomesNCymKu e6pemeru OOUHAKOBYL.

6.  HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIHLHOTO JaBJICHUS.

7. Onpenenenne ko3 PUIIEHTa TPEHUS CKOIBKECHUS.

8.  Omnpenenenue xECTKOCTH MPYKUHBI.

9. Omnpenenenre pabOTHI CUJIBI TPEHUS P PABHOMEPHOM JIBHKEHUH Tella

M0 TOPU3OHTAIBHOM MMOBEPXHOCTH.

10. Ompenenenne pabOTHl CHJIBI  YOPYTOCTH TPpU TOABEME Tpy3a
C UCTIOJIb30BAaHUEM HEIMOJABUKHOTO U MOJABHKHOTO OJIOKOB.

11. M3yyeHue 3aKOHA COXPAHEHUS YHEPTHUU.

Pa3znen 9. Mexannueckue KoJieOaHus ¥ BOJTHBI

KonebarensHoe aBukeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUM: MEPHUO/I,
4acToTa, aMIUIATYyIa. Mamemamuyeckuu u npyscunnviu maamuuxu. Ilpespawenue
9HepeUuU npu Ko1ebameibHOM O8UNHCEHU.

3aryxatoiue konedanus. BolHyxeHHble koebanus. Pe3onanc.

Mexannueckue BoJIHBL. CBOWCTBA MEXaHMYECKUX BOJIH. [IpodonbHbie u
nonepeumvle oMbl [MUHA B0IHbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbL 8 MBEPOOM meie, ceticmudeckue 8oanvl (MC).

3ByK. I pomxocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpaszeyk u
VIbMPAa38yK.

Hemoncmpauuu

1. HaGmronenne xoseO0aHuil T€T mOa IEWCTBUEM CHUJIIBI TSKECTU U CUJIBI
YOPYTOCTH.

2. HaGnronenue xonedanuii rpy3a Ha HUTU U Ha MIPYKUHE.

3. HaOmronenue BeIHYKICHHBIX KOJIEOaHUM 1 pe30HaHCa.

4, PacnipocTpaHeHne MpoI0JIBHBIX U TTOTICPEYHBIX BOJIH.

5. Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HaHC.

Jlabopamopnsie padbomot u onvimot

1. OnpeneneHre 4YacToThl M TEpHoOJa KoJeOaHUM MAaTeMaTUYECKOTO
MasITHUKA.
2. OmnpeneneHre 4acToThl M MEpUOAA KOJEOaHU MpPYKMHHOTO MasiTHUKA

(21eKmponHan oemoncmpayus).
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3. HCCJ’IGI{OB&HI/IC 3aBHUCUMOCTHU IICPHUOaa KoJIeOaHMI MNOABCIICHHOI'O K HUTHU
I'py3a OT AJIMHBI HUTH.

4, UccnenoBanre 3aBUCMMOCTH  Tepuoda KoOJI€OAHUN  MPYKUHHOTO
MAasITHHKA OT MACCHhI Tpy3a (2/1eKmPOHHASA 0eMOHCIMPAYUSL).

5. [TpoBepka HE3aBUCUMOCTH NEepUoJia KoJeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MACCHI Tpy3a.

6. OneITBl, JE€MOHCTPUPYIOIIME 3aBHCHUMOCTh NEpHOJa  KoJieOaHUI
MPY>KUHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTH NPYKHUHBI.

7. N3mepenne  ycKOpeHHss  CBOOOJHOrO  TAaACHUS  (91eKmpOHHAA
demoncmpauusi).

Pa3nen 10. DiieKTpOMArHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHUTHOE  TIOJIE. DJIEKTPOMArHUTHBIC BOJIHEI. Csoticmesa
anekmpomacHumuolx 60aH. Illkana snexmpomachumnuvix 6o0aH. Hcnoavzosarue
INEKMPOMACHUMHBIX BOJIH OISl COMOBOU CE53U.

DJiekTpoMarHuTHas npupoja cBeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBeETa.

Jemoncmpayuu

1. CBOMCTBA AEKTPOMATHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jaéopamopnvie paéomot u onvimul’

1. N3ydeHne CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C TTOMOIIBI0O MOOMIBHOTO
TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJIEHUSA

JlyueBast Mmozienb cBeTa. ICTOUHUKY cBeTa. [Ipsamonunetinoe pacnpocmpanerue
ceema. 3ammenusi Connya u Jlywer. OTpaxkeHue cBeta. [lnockoe 3epkano. 3akow
Ompasicenus ceema.

[Ipenomnenue cBeta. 3aKOH TMpeNoOMJEHUs cBeTa. [lonHoe 6HympeHHee
ompaxcenue ceema. Hcnonvzosanue NONHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xom mydeit B nuH3e. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kak onmuueckas cucmema. bruzopykocms u
O0AIbHO30PKOCMb.

Paznooicenue 6enoco ceema 6 cnekmp. Onvimul Hvtiomona. Cnooicenue
CNEeKMPAIbHbIX YBEMO8.

Hemoncmpayuu
[IpssMonmHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n3006pakeHUH B IMIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

Xox myueil B cobuparomieil TuH3e.

XO0JI qy4der B pacCEeMBAIOIIEH JINH3E.

[Tonmyyenue n300pak€HUii ¢ TOMOUIBIO JIUH3.

NoOakowDdE
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Jlabopamopnwie padbomoul u onvimol

1. HccnenoBanne 3aBUCUMOCTH yTila OTPa)KEHHUsSI CBETOBOTO Jiyda OT yrija
MaJICHUS.

2. N3ydeHune xapakTepUCTUK U300pKEHUS IIPeAMETa B IIJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHMOCTH YTJIa TIPEIOMIICHHUSI CBETOBOTO JTyda OT yTiia
MaJICHUS HA TPAHUIIE «BO3TYX—CTEKIIO.

4, [Tonyuenne n3006pakeHUM ¢ TOMOIIBIO COOMpArOIIEH JTUH3HI.

S. Omnpenenenre GOKYyCHOTO PACCTOSIHUS M ONTHYECKOHN CUJIBI COOMparoIeit
JIMH3BI (21€eKMPOHHAA 0eMOHCMPAYUSL).

6. OneITEl TIO PA3JIOKEHUIO OEJNOT0 CBETa B CIEKTP (271€KMPOHHAA
demoncmpauus).

7. OnBITH O BOCTIPUATHIO I[BETA MPEIMETOB MPU UX HAOIIOJECHUU Yepe3

I[BETOBbIC (DUIIBTPHI.

Pasznea 12. KBanToBbIe ABJICHUA

Onwvimol Pezepghopoa v TnaHeTapHas Mojelb atoma. Mojens atoma bopa.
Hcnyckanue u noznowenue ceema amomom. Keanmur.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznyienus. CTpoeHUE aTOMHOIO
anpa. Hyknonnas mooens amomnozo aopa. Mzomonul. Paouoakxmuensie npespaujeHusl.
Ilepuoo nonypacnaoa amomHwix soep.

SnepHbie peakuuu. 3aKOHBI COXPAHEHUs 3apsI0BOTO M MAaCCOBOTO YHCEIl.
Peaxyuu cunmesa u denenusi soep. Ucmounuxu suepeuu Connya u 36é30 (MC).

SnepHas sHepreTuka. /leiicmseus paouoaKmMueHuIX U3NYYEHU HA JHCUBble
opeanuzmul (MC).

Jemoncmpayuu

1. CrexTpbl U3Ty4eHUS U TOTJIOIICHUSI.

2. CnekTpbl pa3InyHbIX Ta30B.

Jlabopamopuvie pabomul u onvimol

1.  Habnaooenue cniowmsbix u MuHeyamvlx CHeKmpo8 U3Ly4yeHusl.

2. UccnenoBanue TPEKOB: U3MEPEHHE DHEPTUM YACTUIIBI 0 TOPMO3HOMY
nyTu (1o ¢potorpadusam) (21eKmpoHHaAAs OeMOHCMPAYUSL).

3. N3mepenue paanoakTUBHOTO GhOHA (2/1eKMPOHHAA 0EMOHCMPAUL).

IToBTOPUTEIBLHO-0000 1AM MOAYJIb

IToBTOpUTENBEHO-00001AIOINI MOAYIb IIPEIHA3HAYEH AJI1 CUCTEMAaTU3aluu U
0000111eHHsI TPEAMETHOTO COJEPKAHUSI U OMbITA ACSITEIIbHOCTH, MPUOOPETEHHOTO TIPU
U3YYEHHUH BCEro Kypca QU3HUKU.

[Tpu U3yyeHUM AAHHOTO MOJYJIS PEAINU3YIOTCA U CUCTEMATU3UPYIOTCS BH/IbI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS OCTIXKEHUE MPEAMETHBIX U
MeTanpeIMETHBIX IIAHUPYEMBIX PEe3yIbTaTOB 00yUeHuUs1, POPMHUPYETCS €CTECTBEHHO-
Hay4Has TPaMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB UCCIIEA0OBAHMS IBICHUI TPUPOIBI
U TEXHHUKH, OBJIAZICHUE YMEHUAMU OOBICHATH (PU3UUECKUE SBICHUS, TPUMEHSS
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NOJIyYEHHbIC 3HAHWS, pelaTh 3aJadyd, B TOM YHCJIE€ KayeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO NESTETbHOCTHBIN XapaKTep AAHHOIO pasjesa peain3yercs 3a
CYET TOT0, UTO YYAIIMECS BBIMOJHSIIOT 3a/IaHUS, B KOTOPBIX UM IPEIaracTcs:

" Ha OCHOBE IIOJIYYEHHBIX 3HAHHMM pacno3HaBaTh M HAYYHO OOBSICHATH
dbu3rdecKue sIBJICHUS B OKPYXKAIOIIEH MTPUPOIE U IIOBCETHEBHON KU3HH,

" HCHOJIB30BaTh MOJ PYKOBOJCTBOM I€Iarora HaAy4HbIE€ METObI UCCIICIOBAHUS
du3nuecKkux SBIEHUM, B TOM 4YHCJIE JJIS NPOBEPKH THUIOTE3 U TMOJyYCHUS
TEOPETUYECKHUX BBIBOJIOB;

" OOBSACHATH C OMOPOM Ha MUIAKTUYECKUM MaTepHall Mocje OOCYXICHUS ¢
NeJaroroM Hay4YHble OCHOBBI HauOoJie€ BaXXHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUHM, HallpUMEp, MPAKTUYECKOTO HCIIOJb30BAHUSA PAa3JIMYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHMS BCEX WU3BECTHBIX BHUOB
SHEPTHUH.

Kaxnas u3 TeM JaHHOTO pa3/iena BKI0YAET SKCIIEPUMEHTAIBHOE UCCIIEIOBAHUE
00001Iar0IIero XapakTepa Ha YCMOTpPEHHE Tejarora W npu ero momoinu. Pazgen
3aBEpIIAETCA MPOBEICHUEM JIUArHOCTUYECKOW U OIEHOYHOM paboThl 3a Kypce
OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O IIPEAMETA
«OU3NKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B uenom pesynbTaThl ocBoeHMs oOydaromumucs ¢ 3IIP yueOHoro mpeamera
«Dusuka» AOMKHBI COBMANATh C pe3ylbraramu DenepaibHON pabouel mporpamMmsl
OCHOBHOTO 00111eT0 00pa30BaHUs.

HaunGosnee 3HauMMbIMU SIBIISIFOTCS:

JINYHOCTHBIE PE3YJIBTATDI:

B pe3ynbrate uzyuenus (U3MKU Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUS y
oOyuatomerocs ¢ 3I1P 6yayT copmupoBaHsbl ciaeayroIe JMUHOCTHBIE PE3YJIbTaThl B
JacTH:

1) maTpUOTUYECKOTO BOCITUTAHUS:

IIPOSIBJICHUE MHTEpECca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN
(bu3nUecKol HAyKu;

LEHHOCTHOE OTHOIICHHE K JOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) TPaKIAHCKOTO U TyXOBHO-HPABCTBEHHOT'O BOCITUTAHHUS:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIECHUH OOIECTBEHHO-3HAYNMBIX H
ATUYECKUX MpPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUI
buzukuy;

OCO3HAaHUE BAXHOCTH MOPAIbHO-3TUYECKMX MPHUHIMUIIOB B JACSITEIbHOCTU
YYEHOT0;

3) ACTETUYECKOTO BOCIIMTAHMS:

18



BOCIIPUATUE ICTETUYECKUX Ka4eCTB (PM3MUECKON HAYKHU: €€ TrapMOHUYHOTO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) ICHHOCTH HAYYHOTO MTO3HAHHUS:

OCO3HAHHE IICHHOCTH (PU3NYECKON HayKH KaK MOIITHOTO MHCTPYMEHTA MTO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUIIIEH COCTABIISIIONIEH KYJIBbTYPHI;

pa3BUTHE HAY4YHOH JIOOO3HATENBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) dbopMHUpOBaHUS KYJIBTYPBI 3I0POBbsI U YMOIMOHAIBHOTO OJIArOIOTyYHs:

OCO3HaHHWE IIEHHOCTU Oe30macHoro oOpa3a JKM3HHU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH IIPpaBuil 0€30MaCHOr0 MOBEICHUS Ha TPAHCIIOPTE,
Ha JIOPOTax, C AIEKTPUUECKUM U TEIUIOBBIM 000PYJOBAHUEM B JOMAITHUX YCIOBHSIX;

c(OpMHPOBAHHOCTh HABBIKA pe(IEKCUU, PU3HAHUE CBOETO MpPaBa Ha OUIMOKY
Y TAKOI'O e MpaBa y APYyroro 4eaoBeKa;

6) Tpy/I0BOTO BOCIIUTAHUS:

7) aKTUBHOE y4YacCTHE B PEIICHUHM TMPAKTUYCCKHUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHW3allud, HACEJIEHHOIO  IYHKTAa, POJAHOrO  Kpas)
TEXHOJIOTMYECKON U COLMANbHOM HAaIlPaBIEHHOCTH, TPEOYIOLIMX B TOM YHUCIE U
(pu3nyecKuX 3HAHU;

MHTEPEC K MPAKTUYECKOMY U3YUEHUIO MTPo(eccuil, CBA3aHHBIX C (PUIUKON;

8) PKOJIOruYeCcKOro BOCIUTAHUS:

OpUEHTAllUs Ha MpUMEHEHHE (U3MUECKUX 3HAHUU JJis pelIeHus 3aaady B
o0JacTu OKpy»Karolle cpeibl, MIaHUPOBAHUS MOCTYNKOB U OIIEHKH MX BO3MOXKHBIX
IIOCJICACTBUY JJIS1 OKPYKAIOLLEW CPEbI;

OCO3HaHUE TJ00aNbHOIO XapakTepa HKOJIOTMYECKUX MpoOJeM W MyTed HX
pelieHus;

9) amanTanuy K U3MEHSIONIUMCS YCIIOBHUSM COITUAIEHOW M TIPUPOTHON CPEIIbI:

NOTPEOHOCTH BO B3aUMOICHCTBUY ITPH BBITIOJIHEHUH UCCIIEJOBAHUN 1 TPOEKTOB
(u3HUECcKOl HaNPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

MOBBIIICHUE YPOBHSA CBOEM  KOMIIETEHTHOCTH  4Y€pe3 MPAKTHUYECKYIO
NEeSATENBHOCTD;

NOTpeOHOCTh B ()OPMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4yuCie (OPMYIHPOBATH
UJeH, OHSTHS, TUIIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHHE JIePHUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCcTH
bu3uKy;

IUTAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETECHUHN HOBBIX (PU3NYECKHUX 3HAHMI;

CTpEMJICHHUE aHAJU3UPOBATH U BBISBISATH B3aUMOCBS3HM MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHMIA;

OLICHKAa CBOMX JEMCTBUM C YYETOM BIMSAHMUSA Ha OKPYXKAIOLIYIO Cpexny,
BO3MOYHBIX TJI00QJIbHBIX TTOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnadenue yHugepCcanbHbIMU YUEOHBIMU NO3HAGAM EJIbHLIMU OCULCHBUAMIUL
1) 6a30BbIC JOTHYECKHE ACHCTBUS:
BBISIBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBIICHUH );
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yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KiIacCU(PUKAIMK, OCHOBaHUS MAJis
000011IeHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B paccMaTpuBaeMbIX (pakTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCAIITUXCS K (PU3UYECKUM SIBIICHUSM;

BBISIBIISITH IPUIMHHO-CJICICTBEHHBIE CBSI3H MTPU U3yUYCHUH (DU3UICCKUX SIBJICHHM
Y TIPOIIECCOB, TPOBOIUTH BBIBOJIBI C MCITOJIH30BAHUEM JICTYKTUBHBIX U WHTYKTUBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (DU3NUCCKUX BEITUYHMH, TIPU
HEO0OXOIMMOCTH TIOJI PYKOBOJICTBOM YUMTEJIS;

BBIOMpaTh CIOCOO pelieHus ydeOHOM ¢u3ndeckod 3agaun (CpaBHEHHUE
HECKOJIbKUX BAapUAHTOB pEIICHMs, BBIOOpP Haubojee NOAXOMAIIETO C YYETOM
CaMOCTOSITENILHO BBIIEIEHHBIX KPUTEPUEB) TIO]T PYKOBOJICTBOM YUHTEJIS.

2) 0a30BBIC HCCIICAOBATEIBCKUE ICHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCJIENOBATENLCKUM HMHCTPYMEHT TO3HAHMUS;

MIPOBOJIUTH IO TUTAHY ONBIT, HECIOKHBIA (DU3MUECKUI SKCIICPUMEHT,
HEOOJNbIIIOE  HccleIoBaHUE (U3UYECKOTO SIBJICHUS, NPU HEOOXOJUMOCTH IO
PYKOBOJICTBOM YUHTEJIS;

dbopmynupoBaTh OOOOIIEHUS W BBIBOALI IO pPE3yjibTaTaM MPOBEIEHHOTO
HaOTIOACHMS, OTBITA, UCCICAOBAHMS C OMTOPON Ha TUTAH/aJITOPUTM.

3) pabota ¢ uHpOpPMALUCH:

MIPUMEHSTH Pa3IMIHbIC METObI, HHCTPYMEHTHI U 3aIIPOCHI TTPH ITOUCKE U 0TOOPE
nH(pOpMaUU WU JaHHBIX ¢ YYETOM MPEJI0KEHHON yueOHOU (pu3nyeckoi 3amauu,
MIPU HEOOXOIUMOCTH TIOJT PYKOBOJICTBOM yUUTEJIS;

aHAM3UPOBaTh, CHCTEMATU3UPOBATh MH(GOPMAIIMIO PAa3IMYHBIX BUIOB U (HOPM
MIPEICTABIICHHS;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMaIbHYIO  (QOpMy  TIpelCTaBIICHUS
uHboOpMAIlMM Y WUIIOCTPUPOBATH pEIIaeMble 3a7a4d  HECIOKHBIMH CXEMaMH,
TuarpaMMaMu, MHOM rpaduKoil U UX KOMOWHAIIMSMU, TI0]T PYKOBOJICTBOM YUUTEJIS.

Ognadenue YHUBEPCANbHBIMU yueoHvIMu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) obienue:

B X0J1¢ 00CYXKJIEHUs y4eOHOTO MaTepuasa, pe3yJbTaToB JJa00paTOPHBIX padoT U
IIPOEKTOB 3a7[aBaTh BOIIPOCHI 1O CYIIECTBY 00CYKIaEMOM TEMbI M BHICKA3bIBATh HJICH,
HalleJICHHBIC Ha PEIICHUE 3a/1a4 U MOJepKaHre 0J1aroxenaTeIbHOCTH OOIICHHUS,;

COTIOCTAaBIISATh CBOU CYXKJICHHS C CYXICHUSMU JIPYTUX YYaCTHUKOB JMAJIOra,
0oOHapy>KUBaTh Pa3IMINE U CXOJCTBO MO3UIIHII;

BBIPQKATh CBOIO TOYKY 3PCHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

nyOJUYHO TPENCTABIATh PE3yJbTAThl BBIITOJHEHHOTO (DU3UYECKOTO OIBITA
(3KCTIepUMEHTA, UCCIIEA0BAHUS, IPOEKTA).

2) COBMECTHAsI ICATEIBHOCTD (COTPYIHHUYECTRO):

MOHUMATh W HCIIOJI30BATh MPEUMYIIECTBA KOMAHAHOW W WHIWBHUIYATHHOU
paboOThI NP PEIICHUN KOHKPETHON (hU3UUYECKOM MPOOJIEMBI;

MPUHUMATh L€ COBMECTHOM JI€ATENIbHOCTH, OPIraHU30BbIBATh JEHCTBUSA 10 €€
TOCTIDKEHUIO: PacCIpeiesiTh POJId, 0OCYKIATh MPOIECCHl U Pe3yIbTAThl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJIBKHUX YEJIOBEK;
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BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOT'O PE3yJIbTaTa 1o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C IPYTUMU UJIE€HAMH KOMaH/bI;
OLICHHMBATh KAaueCTBO CBOETO BKJIaJga B OOMIMI MPOIYKT MO KPUTEPUAM,

CaMOCTOSITENIbHO C(HOPMYITMPOBAHHBIM YYACTHUKAMU B3aWMO/ICUCTBUS.

Ognadenue ynugepcanbHbIMu yueOHbIMU PECYIAMUCHBIMU OCTICH BUAMU:

1) camoopraHu3anus:

BBISBJISITH IPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOLIUX AJIs
penieHus GU3NYECKUX 3HaAHU;

OPUEHTHPOBATbCSI B Pa3MUHBIX  MOAXOAAX  MPUHATUS  pEUICHUH
(MHIMBUYaJIbHOE, IPUHATHE PELLEHUS B IPYIIIE, IPUHATUE PELICHUN TPYNIION);

COCTaBJISITh AITOPUTM peIllIeHUs (PU3NUECKON 3a/1auul WK IJIaHa UCCIIEAOBAHUS
C y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, MOJT PYKOBOACTBOM
YUUTES.

2) CaMOKOHTPOJIb:

JaBaTh OLGHKY CHUTyallld W TpeaiaraTh IUlaH e W3MEHEHHs, MpH
HEO0OXOIUMOCTH TIO]T PYKOBOJICTBOM YUHUTEIIS;

OOBSACHATh  NPUYMHBI  JOCTHXKEHHS  (HEHOCTMKEHHUS)  PEe3ysbTaTOB
JESITeNIbHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA IIEJIN U YCIOBHUSIM.

3) SMOIMOHAIEHBIA HHTEJUICKT:

CTaBUTh C€Osl HA MECTO APYroro YeloBeKa B XOJ€ CIOpa WM JUCKYCCHUHM Ha
Hay4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY APYTOro.

4) npuHATHE CeOSI U IPYTUX:

npuU3HaBaTh CBOE MPaBO Ha OMIMOKY IpPH peUIeHUHM (U3NYECKUX 3a7ad WU B
YTBEPXKACHUSIX HA HAyYHbIE TEMBI M TAKOE K€ MIPaBo APYroro.

HPEAMETHBIE PE3YJIBTATBI

TpeOoBaHus K MpeAMETHBIM Pe3yJIbTATAM OCBOCHHMS Y4eOHOI0 mpeaMera
«Pu3ukay», pacupeaeaeHHbIe M0 rogamMm 00y4eHHUs

PesynpTaThl o rogam (OpMyIUPYIOTCS MO MPUHIMNY J00aBIEHUS HOBBIX
pE3yJBTATOB OT rojia K roy (pe3ysibTaThl 04€PEAHOTO ro/1a 10 YMOJIYaHHUIO BKIFOYAIOT
pe3ynbTaThl MPEABIYIIUX JIET).

7 KIIACC
[IpeameTHble  pe3ynabTaThl HAa 0a30BOM  YPOBHE JOJDKHBI — OTpa)aTh
c(hOpPMHUPOBAHHOCTD Y 00YYAIOUTUXCSl YMEHHUIA:

— OpHUEHTUPOBATHCS B MOHATHUAX U ONEPUPOBATH MMH Ha 0a30BOM YpOBHE:
¢usznyeckue M XUMUYECKUE SIBJICHUS; HAONIOJEHUE, SKCIIEPUMEHT, MOJEIIb,
TUNO0TE3a; CAUHUIBI (U3MUYECKUX BEJIWYMH; aTOM, MOJIEKYJa, arperaTHbIe
COCTOSIHMSI BellecTBa (TBEpHOE, KHUAKOE, Tra3z000pa3HOE); MEXaHHYECKOoe
JBIKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, IPSMOJIMHENHOE), TPAECKTOpHS,
paBHOJEICTBYIOMIAs cui, neopmanus (yrpyras, IiacTudeckas), HEeBECOMOCTb,
COOOIAIOUIUECS COCY/IBI, C OMIOPON HA JUAAKTUYECKUA MaTEepUal
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paznuyath siBieHusa (nud@ys3usi; TemioBoe ABMKEHHE YacTHI[ BELIECTBA;
paBHOMEpPHOE  JBUKCHUE; HEPaBHOMEPHOE  JIBIDKCHHE; HHEPIINS;
B3aUMOJICUCTBUE TE€J; pagHosecue meEPObIX Mmel ¢ 3aKPEeniéHHOU OCblo
épawjenusl; Tieperada J1aBJICHUS TBEPABIMHU TEIaMH, XUIAKOCTIMU M Ta3aMu;
aTMoc(epHoe JaBJIeHNE; TUTABAaHUE TEJT; MPEBPAIICHNU MEXaHUYECKON SHEPTHH )
[0 ONHCAaHHUIO UX XAPAKTEPHBIX CBOWCTB H HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOoe SBICHHE, MOCe MPEABAPUTEIHLHOTO
00CYXJIEHUSI C Ie1arorom;

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKHUX SBIICHUNA B OKPYKAIOIIEM
MUpE, B TOM 4Hciie (U3UUECKUE SBJICHUS B MIPUPOJE: MPUMEPHI JABMKCHUS C
Pa3JIMYHBIMA CKOPOCTSIMM B JXMBOM M HEKHBOM IPUPOJE; AEHUCTBUE CHIIBI
TPEHUS B MPHUPOJEC U TEXHUKE; BIUSHHUE aTMOCPEPHOTO JABJICHUS HA KUBOU
OpraHu3M; IJIaBaHWE PbIO; pblYard B TEJE YEJIOBEKA; MPHU 3TOM NEPEBOJUTH
MpPaKTUYECKYl0  3aJadyy B  Y4YeOHYI0,  BBIACIATh  CYLIECTBEHHBIE
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBJICHHI C MOMOIIBIO MIEAArora;

ONKCHIBATh HM3YyYEHHBIE CBOICTBA TN U (DU3UYECKUE SIBICHUS, HCIOJIb3YS
¢du3nuecknue BeNIUYUHBI (Macca, 00bEM, TJIIOTHOCTh BEIIECTBA, BpeMs, MYTh,
CKOpOCTb, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSIKECTH, BEC Teja, CHIIa
TpeHUs, JlaBlieHue (TBEPAOro Tena, MKUIAKOCTH, raza), BHITAIKUBAIOIIAS CUJIA,
MexaHu4eckasi padboTa, MOIIHOCTb, IJIEYO CUJIbI, MOMEHT CUJIbI, KOO UIIUEHT
MI0JIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETHUECKAs ¥ MOTEHIMAIbHAS SHEPTHS) C
OMOpol Ha CXeMy; IMpU ONHCAHUM PACKPBIBATh (PUIUYECKHA CMBICIT
HCIIOJB3YEeMbIX BEJIMUMH, X O003HAUCHUS U €IUHUIBI (PU3UYECKUX BEJIIMYMH,
HAxXoo0umov Gopmynvl, cesa3vl8aroujue OaHHYI0 QU3ULECKYIO EIUYUHY C OPYUMU
BENUYUHAMU, CMPOUMb 2PAPUKU  U3VUEHHBIX 3ABUCUMOCTEU  (DUUYECKUX
geuyUH C ONIOPOM Ha TUJIAKTUYECKUI MaTepual;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SIBICHHS U MPOILIECCHI, UCIIONb3Ys
npaBuiia CIOXKEHUs CUII (BIOJIb OJHOW TIpsiMOM), 3axow I yka, 3axon Ilackans,
3aKon Apxumeoa, npasuno pasnosecus pviuaza (0J10Ka), «3010moe npasuiox
Mexanuxu, 3aKOH COXPAHEHUSI MEXaHWYECKOW HSHEPruu; Mpu STOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3ANUCHIBAMb €20 MAameMamuyecKoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CylcoeHuem niana pabomol,
OOBACHATH (PU3MYECKUE SIBJICHUS, IPOLECCHl U CBOWMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CUTYallUuid MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: MpH MOMOIIH
nejarora BhISIBISATh MPUUYUMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE W3
1—2 noruyeckux maroB ¢ OMOpoi Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3UUECKUX
SBJICHHUM, (PU3NIECKUX 3aKOHA UJTM 3aKOHOMEPHOCTH;

pelaTh TUIIOBbIE Pacy€THBIE 3aJauu B laeicTBHE ¢ OMOpPOM Ha aIrOpUTM,
MIPEABAPUTEIILHO PA300PAHHBI COBMECTHO C IMEIAroroM, UCIOJIb3Ys 3aKOHBI U
(dbopMybl, CBS3bIBatOLIME (DU3NUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a yCIOBUS
3a/layy 3aMKChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUYECKUE BEIMYMHBI B
bopMynbl U NPOBOAUTH PACUYEThl, HAXOJUTh CIPABOYHBIE JIAHHBIE,
HEO0OXOUMBbIE ISl PEIICHMs 3a/lay, OLIEHUBATh PEATUCTUYHOCTh MOTYYEHHOU
(bu3HUeCcKoil BEIMYUHBI,
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pacno3HaBaTh MPOOIEMbl, KOTOPHIE MOXKHO PELIUTh MPU MOMOIIN (PU3NYECKUX
METOJIOB MOCJIE€ MPEABAPUTEIILHOTO OOCYXICHUS C MelIaroroM; Mpu MOMOIIH
MeJarora B ONMMCAHUK UCCIEI0BAHUS BBIIEISTh IPOBEPSIEMOE MPEITOIOKEHUE
(rumore3y), C€ ONOPOM Ha JUJAKTUYECKUH Marepuan pa3iaudarb U
MHTEPIPETUPOBATH MOJYYCHHBIA PE3YNbTaT, HAXOAUTh MOCIE OOCYXKICHHS C
MearoroM OMIMOKH B XOJI€ OIBITA, JAeNIaTh BBIBOBI IO €r0 pe3yIbTaTaM;

YMETh HaXOJUTh C UCIOJIH30BAaHUEM IH(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTBITHI M0 HAOMIOJAEHUIO (U3UYECKUX SIBICHUN WM (PU3HMUECKUX CBOMCTB TEll:
dbopMynHpoBaTh TPOBEpPSEMbIE  MPEIINONIOKEHUSI, COOUpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000pYI0BaHMS C ONIOPOM Ha CXEMY, 3aITUCHIBATh XOJ OIbITa
1 (hOpMyYIUPOBATH BHIBOJbI 110 PyKOBOACTBOM I1€/1arora;

BBINIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHMS, BPEMEHHU, MacChl Tella, 00bEMa,
CWJIBI M TEMIEPATYPHI C UCIOJIH30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX TPHOOPOB
C OIIOPOil HA aJNTOPUTM; 3alMChIBATh MOKAa3aHUs MPUOOPOB € YUETOM 3aJaHHOM
a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH COBMECTHO C II€JAaroroM MCCIEN0BAHUE 3aBUCUMOCTH OJHOM
(u3nyecKkoil BETUYMHBI OT JIPYrOd C HCIIOJIB30BAHUEM IMPSIMBIX HW3MEpPEHUMN
(3aBUCUMOCTH IIYTU PAaBHOMEPHO JIBUXKYILIETOCs Tejla OT BPEMEHU JIBUKEHUS
TeNa; CUIbl MPEeHUs CKOAbMCEHUsl Om 6eca mend, Kavecmea 00pabomku
nogepxHocmeti meil U HE3AGUCUMOCMU CUTbI  MPEHUsi om  Niowaou
CONPUKOCHOBEHUSI me; CUIbl  YNpyeocmu Om  YOIUHEHUS  NPYIHCUHDL,
8LIMANKUBAIOWE CUTbL OM  00bEMA NOSPYIHCEHHOU Yacmu mena u Om
NIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Om
2NYOUHDBI, HA KOMOPYIO NOZPYIHCEHO MeNo,; YCIo8UU NIA8AHUS Me, YCI08Ull
pasHosecusl pvlyaza u 0J10K08), TOJA PYKOBOJICTBOM I€Jarora y4acTBOBaTh B
IUIAaHWPOBAHUU Y4e€OHOTO HCCIIEeOBaHUS, COOMpPATh YCTAaHOBKY M BBIMOJHATH
U3MEpEeHMs], CcIeays NpeJIoKEHHOMY IUIaHy, (UKCUPOBAaTh pPE3yJbTaThl
MOJyYEHHOW 3aBHCUMOCTH (PU3MUECKHX BEJIWYUH B BHJE MNPEIAJIOKEHHBIX
TabIuI ¥ rpaUKOB, JeJ1aTh BBIBOJBI [0 pe3yJIbTaTaM UCCIIEOBAHMS;
MIPOBOUTH KOCBEHHBIE U3MEPEHUs PU3NUECKUX BEIMYUH (IJIOTHOCTD BEIIECTBA
KUJAKOCTH W TBEPIOTO TENa; CHJIa TPEHUS CKOJIBKEHHS; JABJICHUE BO3/yXa;
BBITAIKMBAIONIAs] CHJIA, JNEHUCTBYIOIIAs HA MOTPYXKEHHOE B KUIKOCTH TEJIO;
KO3 QUIIMEHT TOJIE3HOTO  ACMCTBUS  MPOCTBIX MEXAaHU3MOB),  CIEIys
PEISI0KEHHON MHCTPYKIIMU; TIPU BBITTOJIHEHUH U3MEPEHUM 10J] pyKOBOACTBOM
nejarora coOuparb dKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHMCIIATH 3HAUCHHE
WCKOMOM BEJIMYUHBI;

coOmro/IaTh TpaBUja TEXHUKH OE€30MacHOCTH Mpu pabore ¢ 1abopaTopHBIM
000py1I0BaHUEM TMOCIIE MPEABAPUTEIBHOTO OOCYKIEHUS C MEAarorom;
COTIOCTABJIATh MPHUHLHUIIBI JEHCTBUS NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbl, OapOMETp, phlyar,
NOJBWXKHBIA W HEMOABWXHBIA OJOK, HAKJIOHHAsl MJIOCKOCTh C OMOpOM Ha
OUIAKTUYECKUN MaTepuan;

XapaKTepU30BaTh MPUHIUIBI TEHCTBUSI U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOICTB MOCIE MPEIBAPUTEIHHOTO 00CYKIEHNUS C MIeIarOroM C OTIOPOi Ha UX
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onvcanusi (B TOM 4YHUCJe: MOAIIUIHUKK, YCTPOWCTBO BOJOMPOBOJA,
TUAPABINYECKUN TIPECC, MAHOMETP, BRICOTOMED, TIOPIITHEBOI HACOC, apEOMETP),
WCIIONIB3Ysl 3HAHWS O CBOWCTBAaX (DU3WYECKUX SBICHUA W HEOOXOIUMBIE
¢du3rgecKue 3aKOHbI U 3aKOHOMEPHOCTH;

— TPUBOIUTH TMPHUMEPHI / HAXOAUTh HHPOPMALUIO O MPUMEPAX MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3HMUECKUX 3HAHUH B MOBCEIHEBHOM KU3HU ISl 00ECIICUSHUS
0e30macHOCTH MpU OOpaIlleHUH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUsI 3/I0POBbSl U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO TOBEICHUS B
OKpY’KaIOLIEH Cpene;

— OCYUIECTBJISITh C MOMOIIBIO Melarora 0T00p UCTOYHUKOB UH(POPMALIUU B CETH
NuTEepHeT B COOTBETCTBUM C 3aJlaHHBIM MOMCKOBBIM 3alpOCOM, Ha OCHOBE
AMEIOIINXCS 3HAHUM U MYyTEM CPABHEHHS PA3JIMYHBIX MCTOYHHKOB BBIACISATH
nHpopmaluo, KoTopas SIBISETCS MPOTUBOPEUYMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

— HCTOJB30BaTh NPHU BBHINOJHEHUM YYEOHBIX 3a/laHUM HAyYHO-TIOMYJISIPHYIO
auTepatypy (U3MYECKOTO COJIepKaHUs, CIPABOYHBIE MAaTepUaibl, PECYpChl
cetru  MHrepHer; Biagerb  IOpuéMaMM  KOHCIEKTUPOBAHMS  TEKCTA,
npeoOpa3zoBaHus HH(YOpPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

— CO3/aBaTh MOJ] PYKOBOJICTBOM II€Jlarora ¢ 00CyXJI€HUEM T1aHa pabOThl KpaTKUE
MUCHbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE 2—3 MCTOYHUKOB MH(POpMALIHT
(bu3UYECKOro cofepkaHusl, B TOM YUCie MyOJUYHO JIeNIaTh KpaTKue COOOIIECHUS
0 pe3yJibTaTaXx MPOEKTOB WJM YYEOHBIX HCCIIECIOBAHMI; MPU ATOM TI'PAMOTHO
MCIOJIb30BaTh N3YYCHHBINA MOHSITHUIHBIN anmapat Kypca GU3uKd, COTPOBOKIAThH
BBICTYIUICHUE ITPE3EHTALUEN;

— TpU BHITIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUN TOJ PYKOBOJICTBOM
nejarora  pacmpenensiTb OO0S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CJIEAUTh 3a BBIIIOJHCHUEM IUJIaHA JIEWCTBHM,
aJIcKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJl B JCSATEIBHOCTh TPYIIIHI,
BBICTPAMBATh KOMMYHUKATMBHOE B3aMMOJICMCTBUE, YUYHUTHIBAS MHEHHUE
OKPYX aIOUIUX.

8 KJIACC
[IpeameTHble  pe3yabTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpa)kaTh
c(OPMHUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:
— OPHUEHTUPOBATHCA B MOHATHUSX U ONEPUPOBATh UM Ha OA30BOM YPOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHUE aTOMOB U MOJIEKYJ, arperaTHble
COCTOSIHUSI BEIIECTBA, KPUCTANIMYECKHE U aMOp(HBIE TeJa, HACBHILIEHHBIN U
HEHACBIIICHHBIN [ap, BIaXXHOCTh BO3/1yXa; TEMIIEPATypa, BHYTPEHHS DQHEPTUS,
TETUIOBOW JIBUTATENb; BJIEMEHTAPHBIA BJICKTPUUYECKUN 3apsll, DIJICKTPUUYECKOE
1I0JI€, IPOBOJHUKU W JHUIEKTPUKU, T[OCTOSHHBIM JJIEKTPUYECKUH TOK,
MAar"HuTHOE I10JIE;
— pasnuuath SBJICHHS TOCJIE MPEIBAPUTENBHOTO OOCYXACHHUA C TIeIarorom
(TemyoBoe pacHMpeHue/ckaTtue, Teronepenadya, TEIOBOE PaBHOBECHE,
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CMauyvBaHue, KalWUISIPHbIE ABJICHUS, HCHApEeHUE, KOHACHCAlWs, IUIaBJIEHUE,
KpUCTAILTA3AIUS (oTBEpaEeBaHuE), KUIIEHUE, Terionepenaya
(TEenJIOMpPOBOJHOCTh,  KOHBEKIHUS,  W3JIYYEHHUE);  JJCKTpuU3alus  Tedl,
B3aMMOJCUCTBUE 3apAJIOB, JEUCTBUS DICKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHCTBUE MArHUTOB, JICCTBUE MArHUTHOTO  TOJIS
Ha TPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAs WHAYKIHUS) IO OMNUCAHUIO HUX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
duznyeckoe sBICHUE;

pacmo3HaBaTh C TOMOINIBIO TIEAArora MPOSIBICHUE W3YYEHHBIX (U3HUYIECKUX
SBJICHUM B OKPY>KaIOIIEM MUPE, B TOM YKciie (PU3NYECKUE SIBJICHUS B PUPO/IE:
MMOBEPXHOCTHOE HATSDKEHUE U KAMWJIISIPHBIC SBJICHUS B IPUPOJIC, KPUCTAIIIBI B
npupoae, uznydyenue CoJiHIIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
o0pa3oBaHHUE pOCHI, TymaHa, HWHEs, CHEra; »JJCKTPUUECKUE SIBJICHUA B
atMocdepe, SIEKTPUUECTBO >KUBBIX OPraHU3MOB; MArHUTHOE MOJie 3eMJH,
Apei( MOIOCOB, pOJAb MArHUTHOIO MOJIA ISl JKU3HU Ha 3emiie, MOJSpPHOE
CUSIHHE; MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/7a4y B YUCOHYIO, BBIJICIATH
CYILIECTBEHHbIC CBOMCTBA/MPU3HAKU (DU3UUECKUX SIBJICHUM;

OMKCHIBATh TOJI PYKOBOACTBOM IIeJarora ¢ OOCYXKJIEHHEM IUIaHa padOThI
M3YUYCHHBIC CBOMCTBA Tel W (DU3WYECKHUE SIBJICHUS, UCIONB3Yys (U3NYECKUE
BEJIMUUHBI (TEMIIEpaTypa, BHYTPEHHSS DJHEPTHs, KOJIMYECTBO TEILIOTHI,
yJelibHAsl TEIJIOEMKOCTh BEILECTBA, yJeIbHas TEIUIOTa IUIABJICHUS, YIEIbHas
TEIJI0Ta MNapooOpa3oBaHMs, YAENIbHAas  TEIJIOTa  CrOpaHus  TOIUIMBA,
KO3 GUIIMEHT TMOJE3HOr0 JACHCTBUS TEIJIOBOM MalllMHbI, OTHOCUTEJIbHAs
BJIQXXHOCTh BO3AYyXa, OJJIGKTPUUECKUH 3apsil, CHJIa TOKa, SJIEKTPUUYECKOE
HaIpsDKEHWE, CONPOTHUBJIIEHUE TMPOBOJHUKA, YIEIBHOE CONPOTHUBJICHUE
BEIECTBA, pab0Ta U MOIIHOCTh JJICKTPUUECKOTO TOKAa); MNpPH ONMUCAHUU
NpaBWIBHO TPaKTOBAaTh C TOMOIIBI0 Temarora (U3MYECKHl  CMBICT
UCIIOJIb3YeMbIX BEJIMYMUH, O003HAYEHUS W CAMHUIBI (PU3UYECKUX BEIIUYUH,
HAaXOJIUTh (POPMYJIbI, CBSI3BIBAIONINE JIaHHYI0 (U3UYECKYI0 BEIUYUHY C
IPYTUMHU  BEJIMYMHAMH, CTPOUTH TpaduKkd M3YYEHHBIX 3aBUCUMOCTEH
(M3UICCKUX BEIIMYHH,

OMpeaeNsITh MOCIE MPEABAPUTENBHOTO 00CYX IASHUS C MEe1aroroM CBOMCTBA Tell,
dbu3uyeckre SBICHUS U TPOLECCHl, MCIOIb3Yys OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHO-KUHETUUYECKON  TEOpUM  CTPOCHHUS  BEIIECTBA,  MPUHIIUI
CyHepHo3ulIK MoJiel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHECHUS 3apsija,
3akoH Oma 11 ydyacTka Uenu, 3axoH [[coyis—/lenya, 3aKOH COXpPaHEHHS
SHEPTUU; TPH ITOM HAXOAUTH CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA MU €T0
MaTeMaTUYeCKOe BBIPAXEHHE C OMOpoid Ha MH(POBBIE 00pa3oBaTEIbHBIE
pecypcesl;

COOTHOCHTH IO/ KOHTPOJIEM menarora (u3ndecKue MpoIecchl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa,
IpU MOMOILIU IEJAarora BbIABIATh NPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
00bsiICHEHHE U3 1—2 JIOTHYECKHX I1aroB ¢ OMOpoil Ha 1—2 M3y4YEHHBIX CBOMCTBA
bu3nuecKux ABICHUM, GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
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peuaTh TUIOBBIE PAacUETHBIE 3aa4u B 12 AEWCTBUA C ONOPON HA AITOPUTM,
PEIBAPUTEIBHO Pa300PaHHBII COBMECTHO C MEJArOroM, UCIOJIb3Ysl 3aKOHBI U
(dopMyIibl, CBSI3BIBAIOMINE (PU3MUECKHUE BETUYMHBI: HA OCHOBE aHAJIN3a yCIOBHS
3a1a4M 3alUMChIBaTh KPATKOE YCJIOBHE, BBISABIATH HEIOCTATOK JAHHBIX JUIS
pelleHusl 3aJayd, BbIOMpaTh 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIC IS €€
pelIeHns, IPOBOAMWTH pPACYETHI W CPABHUBATH IIOJYYEHHOE 3HAYECHUE
(u3UYECKOM BETUYMHBI C U3BECTHBIMU TaHHBIMH;

MMETh NPEICTABICHUE O MPOOJIEeMax, KOTOPbIE MOKHO PELIUTh MPU MOMOLIU
(u3NYECKUX METOJIOB IOCJE MPEABAPUTEIBLHOTO OOCYKIEHUS C IEAArorom;
UCIIOJIb3Ysl OIMCAHNE UCCIIEN0BAHMS, BBIICISThH IPOBEPAEMOE IPEIIIOIOKEHUE,
OLICHMBATh IPABWIBHOCTh TMOPSAJKA IIPOBEICHUS HWCCICAOBAaHUS, JENaTh
BBIBOJIBL;

yMETh HaXOJIUTh C UCIOJb30BaHUEM HUGPOBLIX 00pa30BaTEIbHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBJICHUN WM (PU3NYECKUX CBOMCTB TEIN
(KanwIsipHbIE SIBJICHUS, 3aBUCHMOCTb JABJEHMSI BO3JyXa OT €ro o0béma,
TEMIIEPATypbl; CKOPOCTH IIPOLIECCa OCTHIBAHUS/HAIPEBAHUS MPU U3IIYYEHUU OT
[[BETA M3JTy4arollel/OTOMA0IIEe TOBEPXHOCTH; CKOPOCTh UCHIAPEHUST BOJIBI
OT TEMIIEPATYPBI KUAKOCTU U IUIOLIAAN €€ IIOBEPXHOCTH; HIEKTpU3aLUs Tel U
B3aUMOJEHUCTBUE DIIEKTPUYECKUX 3apsA0B; B3aUMOJIECUCTBUE ITOCTOSHHBIX
MarHuTOB, BU3yaJIu3alys MarHUTHBIX I10JIEW IIOCTOSHHBIX MAarHUTOB; 1€V CTBUS
MarHUTHOTO I0JI Ha IIPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMArHUTAa, CBOKMCTBA
ANEKTPOJBUTATENS] MOCTOSHHOIO TOKa): (OpPMYJIMpOBAaTh IPOBEPSEMbIE
MPEANOJIOKEHNs, COOMpaTh YCTAHOBKY W3 MPEMAJIOKEHHOTO 000PYIOBaHUS C
OMOpOi Ha CXEMy; OMMCHIBATH XOJI OMbITA W (POPMYJIUPOBATH BBIBOJBI MOJ
PYKOBOJCTBOM II€/1arora;

HMMETb MPEICTABIECHUS O N3MEPEHNN TEMIIEPATYPBI, OTHOCUTEIBLHOMN BIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSKEHUS C UCTIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (U3MYECKUX BEJIUYMH; NpU TOMOUIM [eJarora CpaBHUBATb
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJ]aHHON a0COIFOTHOM MOTPEITHOCTH;
IIPOBOAUTH COBMECTHO C II€IaroroM HCCIECIOBAHUE 3aBUCHUMOCTH OJHOM
(Gu3nuecKoil BEIMYUHBI OT JPYrod C HCIOJIb30BAHUEM IMPSMBIX HW3MEPEHHI
(3aBHCHUMOCTb CONPOTHUBIICHUS TMPOBOJHHUKA OT €ro JUIMHBI, IUIOLIAAH
NONIEPEYHOTO CEYEHUS M YAEIBHOI'O COINPOTHUBIICHHS BELIECTBA MPOBOJIHMKA;
CUJIBl TOKA, MAYILIETO Yepe3 MPOBOJHUK, OT HAIPSDIKEHHS HA IPOBOJHUKE;
UCCIICJOBAHUE  IOCIEAOBATEIBHOIO W MApaJUIEIbHOIO  COEOUHEHHI
MPOBOAHMKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOUpaThb YCTAaHOBKY W
BBIITOJIHATH U3MEPEHMS 110 PyKOBOJACTBOM IEAArora, Cieays MpeajaoKeHHOMY
1aHy, (QUKCUPOBATh Pe3yJIbTaThl MOJYYEHHON 3aBUCMMOCTH B BHJIE€ TaOIHIl U
rpaduKoB, enaTh BHIBOABI MO pe3y/bTaTaM HUCCIIeI0BAaHUS MOCIe 00CYKICHUS
C IEarorom;

COOTHOCUTh KOCBEHHBbIE HW3MEpeHUs (GU3NYECKUX BENIWYUH (yAenbHas
TEIUIOEMKOCTb BEILECTBA, COIPOTUBIIEHHE MPOBOJAHHUKA, pabOTa U MOLIHOCTh
AJIEKTPUYECKOTO TOKA): C MOMOILBIO Iearora IUIAaHUPOBAaTh MU3MEPEHHUS,
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coOuparh  JKCIEPUMEHTAIBHYK)  YCTaHOBKY,  CleIys  IpeII0kKEHHON
UHCTPYKLMH, ¥ BBIYUCIISITh 3HAUCHUE BEJIMYNHBI;

coOMroaTh MpaBWiia TEXHUKH Oe30macHOCTH mpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM MOCIIE MPEABAPUTEIBHOTO OOCYKIEHUS C MEAarorom;
COMNOCTaBISATh C TOMOIIBIO IM€Jarora MPUHLMIBI JEUCTBUS HN3YYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOW HA UX ONMUCAHUS (B TOM YHUCIIE:
CHUCTEMA OTOIUIEHHS JOMOB, TUIPOMETp, NapoBas TypOHWHa, amIepMerp,
BOJIBTMETP, CUETYMK DJIEKTPUYECKOW DHEPIUHU, DIEKTPOOCBETUTEIIBHBIE
npuOOpbl, HArpeBaTelIbHBIE AJIEKTPONPUOOPBl (IPUMEpPHI), SIEKTPUUECKUE
MPEAOXPAHUTENN; BJIEKTPOMArHUT, 3JIEKTPOJBHUraTelb IMOCTOSHHOIO TOKA),
UCIIOJIb3Ysl METOAMYECKUE MaTepuaibl O CBOMCTBAX (PU3UYECKHUX SIBICHHUN U
HE00X0ANMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJIE NPEIBAPUTEIHLHOTO OOCYXIECHHS C MEAaroroM IMpoCThie
TEXHUYECKUE YCTPOMCTBA M M3MEpUTEIbHBbIE MPUOOPHI IO CXEMaM H
CXEMAaTUYHBIM PHUCYHKaM (KMJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIN, pPEOCTar);
COCTABJISITh CXEMBl JJIEKTPUYECKMX LENEeH C IOCIEA0BATEIbHBIM U
napasuleJbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE O0OO3HAYEHUS
AJIIEMEHTOB JJIEKTPUYECKUX LIETEH;

MPUBOJNTH MPUMEPBI/HAXOAUTh HHPOPMALMIO O MNPHUMEpPax MNPaKTHYECKOrO
UCIIOJIb30BaHUs (PU3NUECKUX 3HAHUHN B IOBCEIHEBHOM KU3HM JIsl 00ECTICUeHUS
0e30macHOCTH MpU OOpAILIEHUH C TPUOOPAMHU U TEXHUYECKUMU YCTPOUCTBAMH,
COXpaHEHUsl 3/10POBbsl U COOJIIOJIEHHUS HOPM SKOJOTMYECKOTO IMOBEICHUS B
OKPY’KaroIIEn CpeE;

OCYIIECTBIISITh C TOMOIIBIO MejJarora MOUCK HHPopManuu (HU3NUECKOro
couepkaHusl B ceth VHTEpHET, Ha OCHOBE MMEIOLIMXCS 3HAaHUU M IYTEM
CPaBHEHHUS JTOTIOJHUTEIbHBIX MCTOYHUKOB BBIIEIATH MH(POpPMAIUIO, KOTOpas
ABJISIETCS] IPOTUBOPEYMBOM MIIM MOXET OBITh HEJOCTOBEPHOI;

MCIIOJIb30BaTh MPHU BBINOJHEHUH YYEOHBIX 33JaHUi OTOOpPAHHYIO MEJarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY (U3UUECKOTO COAEpPIKAHUSA, CIPABOYHBIC
MaTepHalibl, pecypchl ceth HTepHeT; BiaaieTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpazoBaHusl HHGOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C OIOPOM Ha aJITOPUTM M YTOUHSIOLIUE BOMPOCHI I1€1Arora;

CO3/1aBaTh IOJ PYKOBOACTBOM Iiefarora C OOCYyXJE€HHEM IulaHa padoThI
MMCbMEHHBIC M KPAaTKHE YCTHBIE COO0OIIeHus, o0o0mas wuHhOpMaIHUo u3
HECKOJIbKUX MCTOYHUKOB (PM3HYECKOTO COAEpM AHUsS, B TOM YHUCIE MyOJIUYHO
NPEICTaBIATh PE3YJIbTaThl MPOEKTHON WM MCCIIEN0BATEIBCKON AESTENbHOCTH;
IIPY 3TOM T'PAMOTHO MCIIOJb30BATh M3YyUYECHHBIN IMOHATUHHBIN ammapar Kypca
(U3HKHU, COPOBOXK/IaTh BHICTYIJICHUE MTPE3CHTALIUEH;

IIPY BBINIOJHEHUH YUYE€OHBIX POEKTOB U UCCIIEAOBAHUN (PU3MUECKUX MPOLIECCOB
MOJl PYKOBOJCTBOM TI€Aarora paclpenesiarh OO0S3aHHOCTH B TpyHIe B
COOTBETCTBUM C NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBHIIIOJIHEHUEM IUIaHA
JENUCTBUN U KOPPEKTUPOBATH €0, aJeKBATHO OIICHUBATH COOCTBEHHBIN BKJIA]l B
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ACATCIIBHOCTD T'PYIIILI; BBICTPAMBATE KOMMYHHUKATHUBHOC BSaI/IMO,ZIefICTBI/IC,
IMPOABJIAA TOTOBHOCTB Pa3pCIllaThb KOH(i)J'II/IKTLI.

9 KJIACC
[IpeameTHble  pe3yabTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpa)aTh
c(hOpPMHUPOBAHHOCTH Y 00YJAIOIITUXCS YMCHHIA:

— OpHUEHTUPOBATHCS B MOHATUAX W ONEPUPOBATh MU Ha 0a30BOM YpOBHE:
cucteMa OTcu€Ta, MaTepualbHas TOYKA, TPACKTOPHUSl, OTHOCHUTEIHHOCTh
MEXaHWYECKOTO ABWXKEHUS, nedopmarus (ympyras, IuiacTHUecKas), TPEHUE,
yenmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb M TMEpPEerpy3K; LEHTP
TSKECTU; aOCONIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPAOro Tena,
paBHOBeCHE;, MeEXaHWUYECKHME KoJieOaHUs ¥ BOJNHBI, 3BYK, HH(PaA3BYK
U YIbTPa3BYK; JIEKTPOMArHUTHBIE BOJHBI, IIKaJa AJIEKTPOMATrHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JIAJTbHO30PKOCTh, CHEKMPbl UCNYCKAHUS U NO2NOWEHUSL,
anbda-, 6eTa- ¥ raMMa-u3IIydeHHs], U30TOIIbI, SJIepHAsi YHEPTreTHKA,

— COOTHOCHUTbH SIBJICHHS TOCIE MPEIBAPUTEIBLHOTO OOCYXKJEHUA C TEeJarorom
(paBHOMEpHOE u HEpPaBHOMEPHOE MPSIMOJIUHEUHOE TIBIKEHNE,
PAaBHOYCKOPEHHOE TMpPSMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE NaJEHUE Tel,
PaBHOMEPHOE JIBUKEHHUE IO OKPY>KHOCTH, B3aMMOJICHCTBHUE TEJ, PEAKTUBHOE
NBIDKCHUE, KoJieOaTeNbHOE JABWIKEHHE (3aTyXalollMe U  BBIHYXICHHBIC
KojebaHus), PE30HAHC, BOJIHOBOE  JIBM)KEHHE, OTPAKEHHE  3BYKa,
PSIMOJIMHEWHOE PACTIPOCTPAHEHHE, OTPAKEHHUE U MPEJIOMIICHUE CBETA, MOJTHOE
BHYTPEHHEE OTPa)KEHHE CBETA, PA3NI0KEHHUE OEJIOT0 CBETA B CIIEKTP U CIIOKEHUE
CHEKTPaJIbHBIX I[BETOB, JUCIIEPCUSI CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTD,
BO3HUKHOBEHUE JIMHEHMYATOrO CIIEKTpa W3JIYYECHHsS) 1O ONUCAHUI0 UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JTaHHOE
busnueckoe sSBICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TIEJarora MPOSIBICHUE H3YYEHHBIX (U3UUYECKUX
SIBJICHUM B OKPY KaromeM MHpe (B TOM YHclie (PU3NIECKHe SIBICHUS B IPUPOJIE:
NPWINBBl U OTJMBBI, JBW)KCHHE TuTaHeT COJIHEYHON CHUCTEMBI, PEaKTHBHOC
JIBIDKEHUE  JKUBBIX  OPraHU3MOB, BOCIPHUATHE 3BYKOB  JKMBOTHBIMH,
3eMJIETPSICEHHE, CECMUUYECKUE BOJIHBI, IIyHAMH, 9X0, I[BETAa TEJ, ONTUYECKUE
SIBJICHHSI B TIPUPOJIE, OMOJIOTUYECKOE ACHCTBUE BUTUMOTO, YALTPahHuOIETOBOTO
U PEHTTEHOBCKOTO W3IIyYCHHWH; €CTECTBCHHBIM PaJMOAKTUBHBIA  (DOH,
KOCMHUYECKHE Jy4d, PaTUO0aKTUBHOE W3IyUYCHUE NPHUPOAHBIX MHUHEPAJIOB;
JICCTBYE PAIMOAKTUBHBIX M3TYyYEHUN HAa OPTaHU3M YEJIOBEKA), TIPU ATOM IO
PYKOBOJICTBOM TIeJlarora TEepPEeBOJUTh MPAKTUYECKYIO 3a1ady B Yy4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIC CBOWCTBA/IPU3HAKH (PU3UUECKUX SBIICHUN;

— ONHUCBHIBATH TOJ PYKOBOACTBOM TMeiarora ¢ OOCYXXIEHHEM IUlaHa pPaboThI
U3Y4YCHHbIE CBOWMCTBA Tel U (PU3NYECKHE SIBJICHUS, UCHOJIb3YsS (U3HUECKUE
BEJIMYMHBI (CpeHsIE W MIHOBEHHAs CKOpPOCTh Teja IMPU HEPAaBHOMEPHOM
JBUYKEHUU, YCKOPEHUE, MepeMelieHue, MyTh, YIJIOBas CKOPOCTb, CUjla TPEHHUS,
CuJia YOpyrocTH, CWJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO TAJCHWsI, BEC Tea,
UMITYJIbC T€JIa, UMIYJIbC CHJIBI, MEXaHW4YeCKas padoTa U MOIIHOCTH,
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NOTEHUMANbHASL DJHEPIrUs Teja, MOJHATOrO0 HaJ MOBEPXHOCTBIO 3EMIIH,
HNOTEHIMAIbHASL SHEPIUsl CXKATOM NPYKUHBI, KHHETUUECKAsl dHEPrus, MOJHas
MEXaHW4YecKas »HHEeprus, MepHoJ M 4YacToTa KoJeOaHW, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETa, MOKA3aTelb MPETOMIICHUS
Cpenpl); TpU ONHUCAHUU C TIOMOIIbIO YYMUTES TPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICT HCHOJB3YEMbIX BEIUYHMH, OOO3HAUYCHUS M EIUHHIIBI
¢u3nYecKuX BETUYMH, C OMOPOM HA METOJWYECKUX MaTepuall HaXOJIUTh
(GopMyIibl, CBSA3BIBAIOIINME MJAHHYIO (U3MYECKYI0 BEIMYUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKH WU3YUYEHHBIX 3aBUCUMOCTEH (PU3UUECKHUX
BEJIMYUH;

XapaKTepU30BaTh IIOCJIE MPEIBAPUTEILHOTO OOCYXKAECHHUS C IEJaroroM
CBOMCTBa Tell, (pU3NUecKue IBJICHUSI U IMTPOLIECCHI, HCTIONb3Ys 3aKOH COXPaHEHUS
DHEPrUM, 3aKOH BCEMHUPHOTO TITOTCHHS, NPUHIUI CYMEPHO3UIUN CHUII,
MPHUHIIAIT OTHOCUTENbHOCTH ['anmumes, 3akoHsl HprOTOHA, 3aKOH COXpaHEHHS
UMITYJIbCA, 3aKOHBI OTPAXKEHUS W TPETOMIICHHUS CBETa, 3aKOHBI COXPAHEHUS
3apsA0BOTO U MAacCOBOTO UMCEN MPH SIEPHBIX PEAKIUAK; MPU 3TOM HAXOJIUTH
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa W €ro MaTeMaTHUYeCKOE BBIPAXKEHHUE C
ornopoi Ha urudpoBsie 00pa3z0BaTENIbHbBIE PECYPCHI;

COOTHOCHUTB I10/1 KOHTPOJIEM IeJarora (pu3nyeckue MmpoLecchl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYallUi IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH TIPW TIOMOIIM TIEAarora MPUYMHHO-CIIECICTBEHHBIC CBSI3U, CTPOUTH
oOBsicHEeHHEe W3 2—3 JOTMYECKHX IIaroB C OMOpOM Ha 2—3 M3yYEHHBIX
CBOMCTBA (PU3UUECKUX SBICHUM, PU3NYECKNX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;
pelmaTh TUIOBBIE PACUETHBIE 3aa4l B |—2 MEHCTBUSA C ONOPOW HA AJITOPUTM,
IpeaBapUTEIbHO Pa300paHHbIl COBMECTHO C, UCIIOJIb3YSl 3aKOHBI U (hOPMYIIBI,
CBsI3bIBAOIIME (DPU3MUECKHUE BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBMS 3aJauu
3aMUChIBaTh KPATKOE YCJIOBME, BBISBISTH HEAOCTAIOLIUME WU H30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYJbI, HEOOXOAUMBIC JUIsI pEelICHUs,
OPOBOANUTH Pacuy€rbl M OLEHUBATh C MOMOUIbIO YUUTENsl PeaTuCTUYHOCTb
MOJIyYE€HHOTO 3HaUY€HUs (PU3HUECKON BEJIMYUHBL;

UMETh TPEACTaBlIeHUE O MPOoOJieMax, KOTOPhIE MOKHO PELIUTh MPHU MOMOIIU
(¢U3NYECKUX  METOAOB; HCIIONB3ysd OMUCAaHWE HCCIEAOBaHUs, TMOCIe
NpeIBAPUTENFHOTO OOCYKIECHHS C TEeNaroroM BBLACTATh TPOBEpsIeMOe
NpPEINoNO’)KeHNEe,  OLIGHWBAaTh  NPAaBWIBHOCTh  TMOpPSIAKA  MPOBEACHUS
MCCIICJIOBAHMUSI, J€NIaTh BBIBOJBI, HHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOICHUH
U OIIbITOB;

YMETh HAaXOJUTh C HCHOJIb30BAaHUEM IH(PPOBBIX 00pa30oBaTEIbHBIX PECYPCOB
OTIBITHI IO HAOMIOACHUIO (DU3UYCCKUX SIBJICHUN WM (PU3NYECKUX CBONCTB TEIN
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUs SHEPIuUu;
3aBHCHMOCTh IEpHOAa KoyieOaHUI NPYy>KMHHOT'O MasATHUKA OT Macchl Tpy3a U
KECTKOCTU MPYKUHbI U HE3aBUCUMOCTb OT aMIUIUTYJbl MajblX KOJeOaHUM;
IPSMOJIMHENHOE pacpOCTPAHEHUE CBETA, pa3jIoKeHUe OeI0ro CBeTa B CIEKTD;
U3yYEHUE CBOWCTB M300pak€HUs B IJIOCKOM 3€pKajie U CBOMCTB U300paKEHUs
npeaMeTa B COOMpAroIel JIMH3€e; HAaOMI0eHUE CIUIOUIHBIX U JIMHEHYaThIX
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CTIIEKTPOB M3JIyYCHHUS): CAMOCTOSATEIHHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO
Habopa 00OpyIOBaHHS C OMOPOM HA CXEMY; OIMHUCHIBATH XOJ[ OMBITA U €ro
pe3ynbTaThl, GOPMYIMPOBATH BHIBOJIBI IO PYKOBOJCTBOM MEAArora;
MPOBOAUTH MPH HEOOXOIWMOCTH CEpPHIO MPSAMBIX H3MEPEHH, Ompeiesss
CpemHee 3HAUCHHWE M3MEPSIEMON  BEIWYUHBI  ((pOKYCHOe  paccmosiHue
cobuparouet JIUH3BL), 000CHOBBIBAaTh BBIOOD criocoba
MU3MEPECHHsI/ I3MEPHUTETHLHOTO TPHO0Pa;

IIPOBOJIUTH COBMECTHO C TIEIarOTOM HCCJISIOBAaHUE 3aBUCUMOCTEN (DU3HUECKUX
BEJIMYUH C HCIOJB30BAaHUEM TPAMBIX H3MEPEHHUH (3aBUCHUMOCTH IYTH OT
BpPEMEHH TIPHU PAaBHOYCKOPEHHOM JBMKEHUU 0€3 Ha4aIbHON CKOPOCTH; IEpUOoIa
KoJe0aHUi MAaTeMaTHYeCKOr0 MasTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YTJia
OTpaXEHUs CBETa OT yIiia MaJCHUS W yIila MPEJIOMJICHHS OT YIJia MaJieHus):
nociie 00CyXIeHus MO PyKOBOJICTBOM TEAarora miaHupoBaTh UCCIIEIOBAHHE,
coOupaTh YCTaHOBKY, (PUKCHPOBATH PE3yJNbTaThl MOJYyYEHHOW 3aBUCHMOCTHU
¢bu3nueckux BENWYMH B BHJAE Tabmuil U rpaduKoOB, JeiaThb BBIBOJBI IO
pe3yibTaTaM UCCIIeIOBAHUS;

COOTHOCUTBH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIUUUH (CPEHASL CKOPOCTh U
YCKOpEHHUE Tella MPU PABHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO
MajgeHus, >KECTKOCTh MPYKHUHBL, KOIQ(PHUIIMEHT TpPEeHUS CKOJbXKCHUS,
MexaHuyeckas paboTa M MOIIHOCTb, YacTOTa MW MEpUOJ KoJieOaHUM
MaTEMaTHYECKOTO M MPYKUHHOTO MasTHUKOB, ONTHYECKAsi CHUJIa COOMparomien
JIMH3BI, PATMOAKTUBHBIN (DOH): ¢ TOMOIIBIO Me1arora MmiaHuPOBaTh H3MEPEHUS;
coOMpaTh IKCMEPUMEHTAIBHYIO YCTAHOBKY W BBIMOJHITH U3MEPEHHUS, CIEIysI
MPEIOKCHHOW ~ WHCTPYKIIMHM;  BBIYUCIIATH  3HAYCHWE  BEIUYUHBI U
aHAJIM3UPOBATh TMOJIYYCHHBIC PE3YyJbTaThl C yU4ETOM 3a/laHHOW MOTPEUTHOCTH
U3MEPEHU;

coOmro/IaTh TpaBuja TEXHUKH O€30MacHOCTH TMpu paboTe ¢ 1abopaTopHbIM
000py10BaHUEM MOCIIE MTPEABAPUTENBHOTIO OOCYKIEHUS C MEAarorom;
COTIOCTABJIATh C TIOMONIBIO TeJarora OCHOBHBIE TIPU3HAKH H3yUYEHHBIX
dusznyeckux MojeNei: MaTepuaibHas TOYKa, aOCOJNIOTHO TBEPAOE Teo,
TOUYCYHBI MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, MJIaHETapHas MOJIEbh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si/ipa C ONIOPOi Ha METOANYECKHUE MaTepralbl;
XapaKkTepu30BaTh IOCJIE NPEIBAPUTEIBLHOTO OOCYXKIECHHUA C IeNarorom
MPUHITUIIBEL IEUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTOpO Ha WX OmMucaHusa (B TOM YHUCJE: COUIAOMETP, NATYMKUA TOJIOKECHUS,
PAcCTOSIHUSI M YCKOPEHHUs, pakeTa, dXOJO0T, OYKH, MepucKor, (oroammapar,
ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, MJO3UMETp, Kamepa BuibcoHa),
UCIIONBb3Ys IM(POBBIE 00pa30BaTEIbHBIE PECYPCHI;

MCTIONB30BaTh MOJI PYKOBOJCTBOM TIEarora CXeMbl U CXEMaTHUHBIC PUCYHKH
MU3YYCHHBIX TEXHUYECKUX  YCTPOHCTB, HM3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTHYECKUX TPOIECCOB MPHU PEIICHUH Yy4eOHO-TIPAKTHUECKUX 3ajad;
ONTUYECKUE CXEMBbl ISl MOCTPOCHUSA H300paKeHWH B IUIOCKOM 3€pKajlie U
cobOuparome TMH3e;
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— MPUBOJAUTH NPUMEPHI/HAXOAUTh HMH(OPMALKIO O IMPUMEpPaX MNPaKTUYECKOTO
UCIOJIb30BaHUS (PU3NUECKUX 3HAHNUIN B IOBCETHEBHOW KHU3HU JIJIsl 0OeCTIeUeHUS
6e30macHOCTH MpU 00palleHnu ¢ MPUOOpPaMU U TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHUsI 3/I0POBbSl M COOJIFOJIEHHUS HOPM SKOJOTMYECKOTO IMOBEICHUS B
OKPYXaroUIEn Cpee;

— OCYILIECTBJIATH [10J] PYKOBOJCTBOM I€[arora NoucK HHPopmMauu Gu3naeckoro
cojepkaHusi B cetu VHTepHET, camMOCTOSTENbHO (OPMYJIUPYsS HOMCKOBBIN
3ampoc, HAXOAUTh MYTU ONPENETEHUs JOCTOBEPHOCTH  IMOJYYEHHOMR
nH($OpPMaIIMK Ha OCHOBE UMEIOIMXCS 3HAHUN U JOTIOJIHUTEIBHBIX HCTOYHUKOB;

— HCHOJIB30BaTh NPH BBINOJHEHUU YYEOHBIX 33JaHUNl OTOOPAHHYIO MEAaroroM
Hay4YHO-TIOMYJISIPHYIO JIUTEpaTypy (HU3UYECKOTO COJEp>KAHMS, CIPABOYHbIE
Marepuabl, pecypcbl ceTu MHTepHeT; BIaaeTh NpuéMaMHu KOHCIIEKTUPOBAHMS
TEKCTa, IpeoOpazoBaHUs HHPOPMALIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO
C ONOpPOM Ha AJTOPUTM M YTOYHSIOIIME BOIIPOCHI IE€Aarora; Co3AaBaTh IOA
PYKOBOJICTBOM II€/1arora ¢ 00CyKJAeHHEM IuIaHa padOThl TUCbMEHHBIE U YCTHBIE
COOOILIEHUsI HA OCHOBE UH(OpPMALIMK U3 HECKOJIBKUX UCTOUHUKOB (PU3HUECKOTO
COJEp)KaHusl, MyOJUYHO TMPEACTABIATh PE3YJbTaThl MPOEKTHOM WU
UCCIIEIOBATEIBCKONM JIEATEIBHOCTU; MPH 3TOM TIPAaMOTHO HCIOJIb30BaTh
M3YYEHHBIM TMOHATUMHBIA anmaparT M3yd4aeMoro pasjaena (U3HKd U
CONPOBOXK/JIaTh BBICTYIUICHUE TMpe3eHTauuer ¢ y4eToM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHNPOBAHUE

7 KJIACC (68 1)

HAyKa 0 mpupoje

2w

HHCTpyKTax o Th.

®usznka — Hayka O npupoze. SBieHus
5

npupoasl  (MC®).  ®usuueckue  SIBICHUS:

MEXaHWYeCKHe,  TEIUIOBblE,  JJIEKTPUUYECKHE,

MAarHmMTHBIC, CBETOBBIC, 3BYKOBBIC.

TemaTn4eckui OcHOBHBIE BU/BI JeATEIbHOCTH YUAIMXCSH
OcHOBHOe cofiepKaHHe . .
010K, TeMa (Ha ypoBHe Y4eOHBIX AeiicTBHIi)
Paznen 1. ®u3nka u e€ poJib B IO3HAHUH OKpYKaloiero mupa (6 1)
Duzuka — CrapToBass KOHTponbHast pabora. Bxommoi

BEIsiBIICHHE OCHOBHBIX pa3iM4Mil IPH IOMOLIM HeJarora Mexay (QU3HYeCKUMH H XUMHYCCKHMH
npeBpammeHmsMA (MC — Xumus).

PacrioznaBanme M KiaccuUKalMsa HOcie OOCY)KACHHS C MEeNaroroM HpH ITOMOIIM HAaBOISAIINX
BOIIPOCOB (DPU3UYECKUX  SBJICHUIl: MEXaHWYECKUX, TEIUIOBBIX, 3JEKTPUYECKUX, MAarHUTHBIX
U CBETOBBIX.

Hab6nronenue u onucanne GU3MYESCKUX SBICHUI Ha 6a30BOM yPOBHE.

5 MC — 311eMeHTHI cofIepKaHusl, BKIFOYAIOIIHE MEXKIIPEIMETHBIE CBA3H, KOTOPHIE MOIPOOHEE PACKPHITHL B TEMATHIECKOM TIAHUPOBAHHH.
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duznyeckne
BeJIMYHMHBI (2 1)

duznyeckue BEJIMYHHBI. U3mepenue
dmsmueckux BenmumH.  Dusuueckue npubopbi®
Hoepewnocms  usmepenuti.  MexayHaponHas
CHCTEMa €IMHUII.

,ZIemoncmpaou

1. MexaHn4ecKue, TEIIOBBIE, NIEKTPUUECKHE,

MarHuTHBIE, CBETOBBIC SIBIICHHS.
2. Omuyeckue MpHOOPHI U MPOIELypa MPSIMBIX

W3MEpPEeHHH  aHaJOTOBEIM H  LOU(PPOBBIM
IprOOPOM.
Jlabopamopnsvie pabomot u onvimel.
1. Onpenencare LICHBI JICTICHAS
HU3MEPUTEIILHOTO npudopa (ucnonb3yst
TEXHOJIOTHUECKYIO KapTy IKCIICPUMECHTA).
2. Usmepenne  o0b€Ma  KHAKOCTH U
TBEPAOrO TeA.
3. Onpedenenue pasmepos Mauvlx mei.

OmnpeneneHne npu MOMOIIY TIEJArora MeHb! ISJICHNS IIKaIbl H3MEPUTEIBHOTO IPHOOpa.

W3mepenne mo obOpasmy moJ pyKOBOJCTBOM Iearora JMHEHHBIX pasMepoB TElT U IPOMEXYTKOB
BPEMEHHU C YUETOM IOIPELIHOCTEN.

W3mepenne mo o6pasiy moj pyKOBOJACTBOM Hearora 00bEMa >KUIKOCTH U TBEPAOTO Tema.
W3mepenne mo o6pasily Moa PyKOBOACTBOM IIE€Aarora TEMIIEpaTypbl HMPH HMOMOIIM >KHAKOCTHOTO
TEpPMOMETpa U JaTUUKa TEMIIEPATYPHI.

BeImonHEeHNEe HECIOXKHBIX TBOPYECKMX 3aJaHMH C ONOPOMl HAa alropuTM, MpEIBapHTEIHLHO
Ppa300paHHBIi ¢ I1earoroM Mo MOUCKY CIIOCOO0B U3MEPEHUSI HEKOTOPHIX (DU3HYECKUX XapaKTEPUCTHK,
HampuMep, pa3MepoB MaJbIX OOBEKTOB (BOJIOC, MPOBOJIOKA), YNaNEHHBIX OOBEKTOB, OOJIBIINX
paccTosHUN, MaJIBIX IPOMEXYTKOB BpeMeHU. O0Cy KIeHHE TpeIaraeMbIX Clioco0O0B.

EctrecTBeHHO-
HAYYHBbIH MeTO/
no3HaHus (2 4)

Kak ¢muka u japyrme ecTecTBEHHBIC
HAYKH U3y4aroT MPUPOAy. EcmecmeeHHO-Hay bl
MemoO NO3HaHus: HabmooeHue, NOCMAHOBKA
HAYYHO20 — BONPOCA,  BbIOBUIICEHUE — CUNOMES,
IKCNEpUMerm no nposepke 2unomes, 00viCcHeHue
Habnwoaemoeo senenus. Onucanue @u3uyecKux
SAGAEHUL C NOMOUBIO MOOeell.
[penmet 1 MeTOOBI PU3HKH.
Jemoncmpayuu
1. OnpeneneHue MOTPEIHOCTH
9KCTIEPUMEHTA.

BrlnBIkeHNE THITOTE3 TTOCTIE MPEABAPUTEIBHOTO 00CYKACHHS C IIE1aroroM, OOBSICHSIOIIUX IPOCTHIE
SIBIICHMSI, HAIIPUMeEDP:

— MMOYCMY OCTaHABJIMBACTCA JABUKYIIEECCS T10 I‘OpPI3OHT3J'IBHOfI TIOBEPXHOCTHU TECJIO,

— MOYEMY B XKAPKYIO NOroly B CBETION OEXkK A€ NPOXJIAAHEN, UEM B TEMHOIL.

Br160p crioco6oB MpoBepKH THIOTE3 U3 TPEIIOKEHHBIX MeIaroroM.

HaOmonenne mnpeuioKeHHBIX II€4aroroM HMCCIEIOBAHUHA 110 TPOBEpKE KaKOW-IMOO THIIOTE3BI,
HalpuMep: JIBHOCTh NOJIETAa IIApHKa, ITYHNIEHHOTO TOPU30HTAIbHO, TEM Ooiblle, 4eM OoJblIe
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO C Ie1aroroM MpoCTEHIINX MoJieiel (PM3UIeCKuX sIBIICHUH (B BUE PUCYHKOB
WM CX€M), HaIIpIMep MaJeHne IpeMeTa; MPSIMOINHEHHOE PaclipoCTpaHEHHE CBETA.

Pa3nen 2. [lepBoHayabHble CBeleHHsI 0 cTpoeHnH BemecTBa (5 1)

6 KypcuBom 0603HaueH yueOHBIH MaTepHal, KOTOPHIi U3y4aeTcs, HO He BRIHOCUTCS Ha IIPOMEXYTOIHYIO U HTOTOBYIO aTTECTAIHIO.

7 Bee Jlemonctpanuu n JlabopaTopHsle paboThI, PEACTABICHHBIE B COJCPKaHUH, TOITyCKaeTcs (MOXKHO) IIPOBOIHUTH, HCIIOIb3YsI HHPOPMAMOHHBIC H AJIEKTPOHHBIE TEXHOJIOTHH (I POBEIE
00pa3oBaTeNIbHBIE PECYPCHI).
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Crpoenue
Bemectsa (1 v)

CTpoeHHE BEIIECTBA: aTOMBI M MOJEKYJBI, UX
pazmepol. Onvimsl, 00KaA3bIBAIOWUE OUCKDPEMHOE
cmpoeHue seuecmsa.

Jlabopamopnsie pabomot u onvimui®.

1. Ouenka nuamerpa aroma METOJOM PSIOB (C

UCTONb30BaHueM (otorpaduii).

HaGmtonenne u nHTEpIpeTanysi COBMECTHO C IEJaroroM ONBITOB, CBUAETEILCTBYIONIMX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHUU BEILECTBA: OIBITHI C PACTBOPEHUEM Pa3IMYHBIX BEIECTB B BOJE.

OrneHka mpu MOMOIIM TEXHOJOIMYECKON KapThl pa3MEpOB aTOMOB M MOJEKYJ C HUCHOIb30BAHUEM
(dororpaduii, HOIy4eHHBIX Ha aTOMHOM CHJIOBOM MUKpockore (ACM).

Omnpenenenne Nocie MpeaBapUTEILHOr0 00CYKICHUS C I1E1aroroM pa3MepoB MaJbIX TeJl.

JIBH:KeHHe

M B3aUMOJICHCTB
He YacTHII
BelecTBa (2 4)

JBmxenne gactu BeniecTa. CBSA3b CKOPOCTH
JBUKEHMSI 4aCTHULl ¢ TeMIepaTypoil. bpoyHoBckoe
nBikeHne, nuddysusa. Bzaumooeiicmeue uacmuy
seujecmaa: nNpUMA CeHUe U OMmankKusanue.

Hemoncmpayuu

1. HabGmoreHne GpOyHOBCKOTO JABHIKCHHUSL.

2.Habmonenune muddy3un.

3.Habnwooenue  saenenui, 00BACHAIOUWUXCS
NPUMSIICEHUEeM WL OMMAIKUBAHUEM YaACTUY
eeujecmea.

Jlabopamopnwie pabomol u onvimol
1. Oyenxa ouamempa amoma memooom psoo8
(c ucnonvzosanuem omoepaghuii).

Habmonenne u 00BbsICHEHHE TIPH MTOMOIIH TIearora OpOyHOBCKOTO ABIKCHHS U SIBICHUS TUDPY3HUM.
[IpoBeneHne n OOBSCHEHHE C OMOPOI HAa ANTOPHUTM, MPEIBAPUTEIHFHO Pa30OpaHHBIA C IEAaroroM
OIIBITOB 10 HAOJIIOJJCHUIO TEIUIOBOTO PACIIUPCHNUS Ta30B.

[IpoBeneHne u OOBSCHEHHE OIBITOB C OMOPOW HA AITOPUTM, IPEIBAPUTENHHO Pa3o0paHHbIH C
neaaroroM 110 06Hapy>i<eHmo CHUJI MOJICKYJISIPDHOT'O IPUTSHKEHUS U OTTaJIKUBAaHUA.

ArperatHble
COCTOSIHMS
BenecTna (2 u)

ArperaTHble COCTOSHHS BEIECTBA: CHIPOCHUE
2a308, Jrcuokocmen u meépovbix
(kpucmaniuueckux) men. Bzaumoceazv medcoy
CBOUCMBAMU BEUECME 6 DA3HBIX ASPe2aAMHbIX
COCMOSHUAX U UX  AMOMHO-MONEKYIAPHLIM
cmpoenuem. Ocobennocmu azpe2ammbix
COCMOAHUIL 800UL.

Jemoncmpayuu

1. HaGmonenue nuddysnu.

Ormcanue moJ| pyKOBOJICTBOM Iearora (¢ UCIOoNb30BaHUEM IIPOCTHIX MOJICIICH) OCHOBHBIX Pa3IHYHi
B CTPOCHMH T'a30B, KHIKOCTEH M TBEPBIX TEIl.

HavasnpHple npencTaBleHHs O MajJoi CKMMAaeMOCTH JKUAKOCTEH M TBEPABIX Tell, OOJNBLIONH
C)KMMaEeMOCTH T'a30B.

OObsicHeHHe Ha 0a30BOM YPOBHE IO KOHTPOJIEM IeJarora o COXpaHeHHH (GOpMbI TBEPIBIX TEN U
TEKY4eCTH YKUAKOCTH.

HaGnroneHue 3a onbITaMH, J0Ka3bIBAIOIIMMHE, YTO B TBEPIOM COCTOSIHHH BOJIBI YACTHIBI HAXOIATCS B
Cpe/iHeM Jalblile APYT OT Jpyra (INIOTHOCTh MEHBIIE), YEM B JKHJIKOM.

VYcraHoBieHHE C ONMOPOM Ha JUIAKTUYECKUH MaTepHan MpOCTHIX B3aUMOCBS3EH MEXIy
O0COOEHHOCTSIMU arperaTHbIX COCTOSHMW BOJBI U CYIIECTBOBAaHHEM BOJIHBIX opraHusmoB (MC —
Ouosorus, reorpagus).

Pa3nen 3. /IBm:keHue u B3anmoneiicreue teu (21 1)

8 3mech U nanee MPUBOAUTCS PACIINPEHHBIN IIepedeHb JIAG0PaTOPHBIX pabOT U OMBITOB, U3 KOTOPOTO YUHUTENb AENAeT BEIOOP MO CBOEMY YCMOTPEHHIO M C YUETOM CIHCKA IKCIIEPUMEHTAIBHBIX
3a7aHuil, npeanaraeMsix B pamkax OI'D mo ¢usuke.
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Mexannyeckoe
aBuaxenue (3 1)

MexaHnueckoe JBUKEHHE. PaBHOMepHOe u
HepaBHOMepHoe jBmxkeHHe. Ckopocts. Cpedwuss

HccnenoBanue paBHOMEPHOTO JBH)KEHHS M ONPEJEIEHHE ero MPU3HAKOB MOCIE MPEABAPUTEIHLHOTO
00CYXICHUSI C TICIarOrOM.

cKkopocmb  npu  HepagHomepHom  Ogudicenuu. | HabmroneHne HepaBHOMEPHOTO JIBIDKEHHUS M OPE/ICIICHHIE ero OTIIMYNIl OT paBHOMEPHOT'O JABHKEHUS
Pacuér myTu 1 BpeMeHU ABMKECHUS. TI0CJIE TIPEBAPUTEIHLHOTO 00CYXKICHHS C IEJaroroM.
Hemoncmpayuu Pemenne TUNOBBIX pacu€THBIX 3afay B 1—2 AEHCTBHS C OMOPON Ha aJTOPUTM, MpPeABapUTEIHHO
1. HabmoieHue  MEXaHMYECKOI'O  JIBH)KEHHUS | pa300paHHBIM COBMECTHO C IEAAroroM Ha ONpENENICHHE ITyTH, CKOPOCTH U BPEMEHH PaBHOMEPHOTO
Tena. JBIKEHHUS.
2. 3MepeHne  CKOpOCTH  NPSIMOJIMHEHHOTO | AHaJuU3 IPU MOMOIIM Nearora rpaukoB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHH.
JIBIDKEHUSL.
Huepuusi, Mmacca, SIBnenue HHEPIUH. 3axon unepyuuy. | OOBSICHEHHE TPH NOMOIIM TEXHOJOTMYECKOW KapThl M NeJarora W IMpOTHO3MPOBAHHUE SIBJICHUM,

IUIOTHOCTH (4 1)

Bzaumooeticmeue men kax npuuuna usmeHeHus
ckopocmu  dsudicenuss men. Macca kax mepa
unepmuocmu mena. IInotHocTh BemecTBa. Cés3b
NJIOMHOCU C KOJAUYECMEOM MOAEKYI 6 eOUHUYe
006véma sewecmaa.

Hemoncmpayuu

1. HabGmoieHue siBIEeHUS] MHEPIIMH.

2. HaOmroieHue M3MEHEHUSI CKOPOCTH MPH

B3aUMOJEHCTBUU TEJI.
3. CpaBHEeHHE MAaCC 110 B3aMMO/ICHCTBHIO TEIL.

00YCJIOBJICHHBIX MHEPIIMCH, HAPUMEP: YTO MPOUCXOAUT IPU TOPMOXKCHHHM WM PE3KOM MaHEBpE
aBTOMOOWJISA, TOYEeMY HEBO3MOKHO MTHOBEHHO MPEKPATUTh ABM)KCHHUE HA BEJIOCUIIEIE HIIM CaMOKaTe
UT. 1.

Habmronerne wu 0a30BBIf aHANM3 OMBITOB TOJ PYKOBOJICTBOM IIENarora, JEMOHCTPUPYIOIINX
M3MEHEHUE CKOPOCTH JIBM)KEHUS Tea B pe3yJibTaTe JEeHCTBUS Ha HETO APYTUX Te.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEWCTBUS C OMOPOI Ha alIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C IEJIaroroM Ha OIpeJelIeHHe Macchl Teja, ero 00bEMa U IIOTHOCTH.
HaGmronenne w 0a30BBI aHANIM3 OMBITOB MO/ PYKOBOJCTBOM TMEAArora, JIE€MOHCTPHUPYIOIINX
3aBUCUMOCTh U3MEHEHHUSI CKOPOCTHU Te€Jla OT €ro MacChl P B3aUMOJIeHCTBUM Tell. VI3MepeHue Macchbl
TeJa pa3IMYHBIMU CIIOCOOaMHU.

OmnpeneneHue COBMECTHO C IIeJaroroM INIOTHOCTH TeJla B Pe3yJIbTaTe U3MEPEHHUS €ro MacChl M 00bEMa.
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Cuaa. Buasl cun
(14 )

Cuna KaK XapaKTepUCTHKA
B3auMozeiicTBus Ten. Cuila yIpyrocTH M 3aKOH
I'yka. Hsmepenue  cunv c  noMmowwio
Ounamomempa. SIBICHWE TATOTCHHS H CHJIA
Tsoxectu. Cuna msascecmu Ha Opyeux NiaHemax
(MC). Bec mena. Hegecomocmo. CnoxeHue Cui,
HAIpaBJICHHBIX o OJHOU psAMOM.
PaBnogeictByromas cuin. Cuna mpenus. Tpenue
cKobIICeHUs U mpenue nokos. Tpenue 6 npupode u
mexnuke (MC).

,Zlemoncmpauuu2
1. CnoxxeHue CwjI, HANPABJICHHBIX TI0 OJTHON
MIPSIMOM.

Jabopamopnvie padbomot u onvimal.

1. Onpenenenue MIOTHOCTH TBEPIOTO TeNa.

2. OnbITHl, JIEMOHCTPUPYIOLIME 3aBHCUMOCTH
pactsokeHus  (medopMarii) TPYKHHBI  OT
TIPYIIOKECHHON CHIIBL.

3. OmnbIThl, JIEMOHCTPUPYIOLIHE 3aBHCUMOCTh
CHIIBI TPEHMS CKOJNBXEHHMS OT Beca Tena U
XapakTepa CONPHUKACAIOIIUXCS HOBEPXHOCTEH.

W3ydeHne COBMECTHO € MTEAAroroM B3auMOEHCTBUS KaK IPUYHMHBI M3MEHEHHS CKOPOCTH TEJIA UIIH €T0
e opMarum.

Omnncanne Ha HAYaJIbHOM YPOBHE PEAIbHBIX CUTYaIH B3aNMOACHCTBUS TEI C TOMOIIBIO MOJEIEH, B
KOTOPBIX BBOJWTCS OHITHE U N300pa)KEHHUE CHIIBI.

W3ydenne mnox pyKOBOJACTBOM IIEAArora CHibl YIOPYTOCTH, 3aBUCUMOCTH CHIIBI YHOPYTOCTH OT
YIUIMHEHUs! PE3MHOBOTO ITHYPa WM NPYXKHUHBI (C HOCTPOSHHUEM IpaduKa).

AHanu3s ¢ onopoi Ha TUAAKTUYECKUH MaTepuall Mo KOHTPOJIEM MeAarora NpakTHUECKUX CUTYaI[Ui,
B KOTOPBIX HpOSBISETCS AEHCTBHE CHJIBI YIPYrocTH (YyNPYrocTb MsAda, KPOCCOBOK, BETOK JAepeBa
U Jap.).

AHanu3 ¢ onopoi Ha AUJAKTHYECKUI MaTepHall MO KOHTPOJEM IeAarora CUTyalui, CBSI3aHHbIX C
SIBJICHUEM TSTOTCHHUS.

[lonnManue ¢ omopoi Ha CXEMBI NPH IMOMOIIHM II€AArora OpOWTAIBHOTO JBI)KCHHS IUIAHET C
HCTIONIB30BAHHEM SIBJICHUS TATOTEHUS 1 3aKkoHa nHepuuH (MC — acTpoHOMHS).

W3mepenne Beca Tena ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHME 3TOTO CHOCO0a M3MEPEHUS Iocie
MIOBTOPEHUS C TIEJarOTOM.

Habmonenue sBIeHUS HEBECOMOCTH.

Habmonenune 3a 3KcIepUMEHTAIBHBIM TTOJTydCHHEM TpaBHiIa CIOKCHUS CHJI, HANPABJICHHBIX BOJb
oJHOH npsiMoit. OmpesenieHue Mpy MOMOIIH [e1arora BeNUYHHbEl PaBHOACHCTBYIOLIEH CHIL.
W3ydenne noa pyKoBOJICTBOM MEJArora CUIbl TPEHUS CKONBKEHHS U CHIIBI TPEHUS TTOKOSL.
HccnenoBanue ¢ onopoil Ha TEXHOJOTHMYECKYIO KapTy 3aBUCUMOCTH CHWJIbl TPEHHs OT Beca Tella
Y CBOWCTB TPYIIUXCS IOBEPXHOCTEH.

ba3oBblii aHanU3 ¢ ONOPOM HAa AMJAKTUYECKUN MaTepuaj IOJ KOHTPOJIEM IIelarora IMpakTUYECKUX
CHUTYaINH, B KOTOPBIX MPOSIBIISICTCS IEHCTBHE CHUIIBI TPEHNUS, UCTIONB3YIOTCS CIIOCOOBI €€ YMEHBIICHHS
WIN yBenW4eHWs (KaTaHWEe Ha JIbDKaX, KOHbKaX, TOPMOXEHHE aBTOMOOMWIIS, HCIIOJIb30BAaHHE
TOIIIAITHIKOB, TUIABAHHUE BOJIHBIX JKUBOTHBIX U 1p.) (MC — Ouomorus).

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOW HAa AJTOPHUTM, MPEIBAPUTEIBHO
pa300paHHBIIl COBMECTHO C TIE€J]ar0roM C UCTIOIb30BaHUEM (DOPMYJI JUT pacy€Ta CHIIBI TSKECTH, CHITBI
YIPYTOCTH, CHIIbI TPEHUSI.

Pa3snen 4. laBineHue TBEPABIX TeJ, KHAKOCTEl 1 ra3os (21 1)

JdaBienue.
Ilepenaua
AaBJIEHUS
TBEPABIMU
TeJaMH,
JKHAKOCTAMH U
razamu (3 1)

Hasnenue. Cnocobwvl ymeHbuieHUs. U YEe Ut eHUs
oaenenus. Jlasnenue 2aza. 3asucumocms
odasneHust 2aza om 06bEMA, MEMNEPAmypbi.
Ilepedaua dasnenus meépovimu meiamu,
arcuoxocmamu u eazamu. 3axon Iackans.
ITnesmamuyeckue MawiuHbl.

,Zlemoncmpauuu2

1. 3aBUCHUMOCTD

JaBJICHUA rasa oT

AHanmu3 ¥ 00BsICHEHUE ¢ OMOPOW Ha JMJAKTHUYCCKHIA MaTepHal Mol KOHTPOJIEM IeAarora OIbITOB H
MIPAKTUIECKUX CUTYAINi{, B KOTOPBIX MPOSBISETCS CHJIA TaBICHUS.

OO6ocHOBaHHME ¢ OTTOPOH Ha TEXHOJIOTMYECKYIO KapTy NPH MOMOIIH [eJlarora croco00B YMEHBILCHUS U
YBEJIMYEHUS TaBICHUS.

W3yuenne noa pyKOBOACTBOM II€arora 3aBUCUMOCTH JIABJICHUS ra3a oT 00bEMa U TeMIepaTypehl.
W3ydenune o pykOBOJCTBOM IeAarora ocoOEHHOCTEH mepeiadn JaBICHUS TBEPABIMU TEIaMH,
KHUIKOCTAMHU U TazaMu. OOOCHOBaHME PE3YIbTAaTOB ONBITOB OCOOCHHOCTSMH CTPOSHHS BEIIECTBA B
TBEPIOM, JKUAKOM H Ta3000pa3HOM COCTOSHHAX MPEII0KESHHBIMU (QOPMYIHPOBKAMH.
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TEeMIIEpaTypBhl.
2. Ilepenava qaBICHUS KUIKOCTBIO H Ta30M.

Ha6moz[eHMe 3a OKCICPUMCHTAJIbHBIM J10Ka3aTCJILCTBOM 3aKOHA Ilackans.
Pemenne TUNmoBBIX paC‘{éTHHX 3aJa4y B 1—2 NCHUCTBHS C OHOpOﬁ Ha aJlrOpUT™M, NpEABAPUTCIBHO
pa306paHHLn71 COBMCCTHO C II€JaroroM Ha pacqéT JaBJICHUA TBépZ[OFO TCla.

JdaBaenue
suakoctu (5 1)

3aBHCUMOCTb JaBICHUS )KUIKOCTH OT NTyOUHBI.
T'uopocmamuueckuii napaooxc. Coobwarowuecs
cocyovt. I'udpasnuyeckie MEXanusmol.

ﬂemoncmpauuuz

1. Coobmraronuecst COCy b,

2. 'mnpaBnuyeckuii mpecc.

HccnenoBanue ¢ onopoil Ha TEXHONOTHYECKYIO KapTy MOJ PYKOBOACTBOM IIeJarora 3aBHCUMOCTH
JaBJICHUS XKHUKOCTH OT ITyOMHBI HOTPYKEHHS U IIIOTHOCTH XKHKOCTH.

HabntoneHue u HauanbHOE MOHUMaHKUE THAPOCTATHUECKOTO MapajoKca Ha OCHOBe 3akoHa [lackanms.
W3y4yeHne cOBMECTHO C MEaroroM COOOIIAONINXCS COCYIOB.

Pemenne THMOBBIX pacdETHBIX 3amad B 1—2 NEWCTBHA ¢ OMOPOH Ha aaropUTM, NpeABapUTEIHHO
pa300paHHBIIl COBMECTHO C IIEIaroroM Ha pacuyéT AaBICHHS KUIKOCTH.

Habmonenne 3a 00bsicCHEHNEM IPUHIAIA ICHCTBHS THAPABIMIECKOTO TIpecca.

AHnanmu3 M OOBSCHEHHE C ONOpPOM Ha JUIAKTUUECKUH MaTepual IoJ KOHTPOJIEM Iefarora
MIPAaKTHYECKUX CHTYaIMH, IEMOHCTPHUPYIOIINX MPOSBICHUE AABICHHS KUIKOCTH U 3aKoHa [lackais,
HalpuMep MPOIECCOB B OpPraHM3Me IpH IITyO0K0BOIHOM HBIpstHUHE (MC — Ouostorus).

AtMocdepHoe
nasjenue (6 u)

Atmocdepa 3emin U atmMocepHOe IaBICHHE.
Tlpuuunvl cywecmeoganus 6030YuiHOU 00010UKU

3emnu. Onvim Toppuuennu. Hsmepenue
ammocgheprozo oaenenus. 3asucumocmo
ammocgeprozo Oasnenusi om  8bICOMbL  HAO
yposrem  mops. Tlpubopel  Onst  usmepenust
ammocgeprozo 0asnenus.

Zlemomcmpauuu2

1. [IposiBnenue neicTBUS aTMOCHEPHOTO

JIaBJICHUSL.

Habmronenue 3a SKCrepUMEHTaIbHBIM 00HAPYXKEHHEM aTMOC(EpHOTO 1aBIeHHUS.

AHanu3 1 00BsICHEHHE C OIOPOH Ha AMAAKTUUECKUI MaTEepHall M0J] KOHTPOJIEM II€arora OMbITOB 1
NPaKTHYECKUX CUTYAIUH, CBS3aHHBIX C IEHCTBHEM aTMOC(HEpPHOTO JIaBICHUS.

HabGnroneHue 3a 00bsCHEHHEM CYLIECTBOBaHHS aTMOC(hephl Ha 3eMiie M HeKOTOPBIX IUIAHETaX MM e€
OTCYTCTBUSI Ha pyrux mianerax u Jlyne (MC — reorpadus, actpoHOMUS).

bazoBoe moHMMaHWe NMPUYMH W3MEHEHHs IUIOTHOCTH aTMOC(Epbl C BBICOTOHW M 3aBUCHMOCTH
aTMOC(EPHOTo AaBICHHUS OT BBICOTHI.

Pemmenue THIMOBBIX pacuy€THBIX 3a1a4 B 1—2 NeHCTBHA ¢ OMOpPOM Ha alropuTM, MPEABAPUTEIHHO
pa300paHHBIil COBMECTHO C II€IaroroM Ha pacyéT aTMOC(HEPHOTO JaBJICHHS.

H3ydenue nox pykoBOJCTBOM Iefarora ycTpoicTaa 6apomeTpa-aHepousa.
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HeiictBue
JKHJKOCTH W ra3a
HA NOrpy:kéHHOe
B HuX TeJ10 (7 9)

eticmeue oicuokocmu u 2aza Ha NO2PYIHCEHHOE
6 Hux meno. BeiTankuaromas (apxume0Ba) CHia.

3axon Apxumeoa. Inasanue mein.
Bosoyxonnasanue.
,Zlemmttcmpauuu2
1. 3aBUCHMOCTh BBITAJIKUBAIONICH CHJIBI  OT
o0béMa moOrpyxEHHOH wacTm Tena U
IJIOTHOCTH XKHUAKOCTH.
2. PaBeHCTBO BBITAIKMBAIONICH CHIIBI  BECY
BBITECHEHHOU XKHUIKOCTH.
3. YcrmoBue maBaHWs TeN: IUIABaHWE HIIH
MOTPY’)KEHUE Tel B  3aBUCUMOCTH  OT

COOTHOILEHHSI IIIOTHOCTEN Tella U XKUIKOCTH.

Jlabopamopnvie pabomut u onvimul.

1. UccnenoBaHue 3aBUCHUMOCTH Beca Tejla B
BOJie OT 00BEMa MOTpyXEHHON B >KUAKOCTH
4acTH Tena.

2. OmpenencHrue  BHITANKHUBAIOIICH  CHIIBI,
JEHCTBYIOIE Ha Telo, MHOrpyXEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBHCHMOCTH BBITAIKHUBAIOIICH
CHJIBL, IEUCTBYIONIEH Ha TEJIO B JKUAKOCTH, OT
MAacChl Tena.

4. OnBITEL, JEMOHCTPHPYIONINE 3aBHCHUMOCTH
BBITAJIKUBAIOLIENH CHJIBI, JIEUCTBYIOIIEH Ha
TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHON B
JKHUJIKOCTh YacTH Tella M OT IUIOTHOCTH
JKUJIKOCTH.

HabGmonenue 3a sKcriepuMeHTalIbHBIM O0HAPY)KEHUEM JACHCTBUS KUAKOCTH M ra3a Ha IOTpyXEHHOE B
HUX TeJIO.

OmnpenerneHue ¢ ONoOpoil Ha TEXHOJIOTUUECKYIO0 KapTy BRITAJIIKUBAIOIIEH CHIIBL, AEHCTBYIOIIEH Ha Telo,
MOTPY>KEHHOE B )KUAKOCTb.

Habmonenue 3a npoBeneHneM 1 00CYXKJEHUE COBMECTHO C IIEIaroroM OITBITOB, AEMOHCTPHPYIOIINX
3aBHCHMOCTH BBITAIKMBAIOIICH CHIIBI, NEHCTBYIOMIECH Ha TEJIO B KUAKOCTH, OT 00BEMa MOTpyRKEHHON
B )KH/IKOCTb YaCTH TEJIA U OT MIIOTHOCTH XKHUIKOCTH.

HccnenoBanue moj pyKoBOJICTBOM HEJAarora 3aBUCUMOCTH Beca TeJla B BOJE OT 00bEMa NOTPYKEHHOH
B )KHIKOCTb YacTH TelNa.

Pemenne THMOBBIX pacdETHBIX 3amad B 1—2 NEWCTBHA ¢ OMOPOH Ha alroOpUTM, NpeABapUTEIHHO
pa300paHHBII COBMECTHO C IIEIaroroM Ha MPUMEHEHHE 3aKOHa APXHMe/a U yCIOBHS IUIaBaHUS Tell.
KoHcTpynpoBaHue npu MOMOIIM NeJjarora apeoMeTpa Win KOHCTPYUPOBaHUE JIOJKU U ONpeeeHue
€€ Irpy30M0AbEMHOCTH.

Pa3nen 5.

PaGoTra u MomHoCTh. JHeprus (12 v)

Paodora
M MOIIHOCTH
(CR))

Mexannueckas pabora. MOITHOCTh

HaGmoneHne 3a SKCIIEPUMEHTATLHBIM ONPEEICHNEM MEXaHMYECKOH pabOThl CHIIBI TSHKECTH MPHU
MajieHuu Tejda M CWIbl TPEHUS NpU PaBHOMEPHOM IME€PEMEIIECHUH Tejla 1O TOPU30HTAIBHOM
TOBEPXHOCTH.

HaGmonenune 3a teMoHCTpaIueit pacuéra MOITHOCTH, Pa3BUBAEMON MPH MOABEME TI0 JIECTHHUIIE.
Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEWCTBUS C OMOPON HA ajJrOpUTM, MPEABAPHUTEIHHO
pa3o0paHHBIi COBMECTHO C MEJIaroroM Ha pacdyéT MeXaHWIeCKOW paboThl U MOIITHOCTH.
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IIpocrbie
MeXaHU3MBI (5 1)

[IpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS
IUIOCKOCTb.  [Ipaseuno  paenosecus  pwiuaza.
Ilpumenenue npasuna pasHosecus poviiaza K
onoky. «3onomoe npasunoy mexanuxu. KIIJ]
MPOCTBIX MEXaHU3MOB. [IpocThle MexaHH3MbI B
OBITY U TEXHHKE.

Hemoncmpayuu

1. IIpumeps! TPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie padbomuvr u onvimol

1.Onpenenenne pabOTBl CHIBI TPEHHS NpHU

pPaBHOMEPHOM JIBIDKEHUH Tena o
TOPU30HTAIBHON ITOBEPXHOCTH.
2. UccnenoBanue yciioBHi paBHOBECHS phIUara.
3. Uzmepenue KIIJ] HaKIOHHOM MIOCKOCTH

HauanpHoe moHMMaHue BBIMTPHILIA B CHJIE TIPOCTHIX MEXaHU3MOB Ha MPHUMeEpe phlyara, MoJBHKHOTO
1 HETNO/IBIYKHOT'O OJIOKOB, HAKIIOHHOH TIOCKOCTH.

HccnenoBaHue COBMECTHO € TIEJarOroM yCJIOBHS paBHOBECHUS phldara.

OOGHapyxeHHe MoJ| PyKOBOJACTBOM MEAarora ¢ OMOPOH Ha AMJAKTHYECKHH MaTepHal CBOICTB MPOCTHIX
MEXaHH3MOB B PA3IMYHBIX HHCTPYMEHTaX U MPHUCHOCOOJICHNUSX, NCIONB3YEMBIX B OBITY M TEXHHKE, a
TaKXke B )KHUBHIX opranm3Max (MC — Ouomorus).

HabGmoneHne 3a sKCIIepUMEHTaIbHBIM JI0Ka3aTeIbCTBOM PaBEHCTBA Pa0OT MPU MPUMEHEHHH MPOCTHIX
MEXaHH3MOB.

Omnpenenenne mox pyxoBoactBoM neparora KITJ{ HaKIIOHHO# TIIOCKOCTH.

Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHUA C ONMOPOH Ha alrOpUTM, MPEIBAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEAAaroroM Ha NPHMEHEHHUE MpaBUiia PAaBHOBECHs pblYara W Ha pacyér
KIIA.

Mexannueckas
3Heprus (4 4)

Mexanuueckas dHeprus. Kunemuueckas u
nomenyuanvnas snepeus. Ilpespawenue o0onozo
8U0a MexaHuyeckou duepeuu 6 Opyeou. 3aKoH
COXpaHEHHs SHEPTHU B MEXaHHUKE.

JlabopaTopHbie padoThI M ONBITHI.

1. zydenue 3aKOHa COXpaHCHHUS

MEXaHUYECKOH dHEPTUu

HabmroneHue 3a 3KkCepUMEHTaIbHBIM ONpeAeICHUEM H3MEHEHHSI KHHETHUECKOH U MMOTeHIIHAIbHON
SHEPruy Tejla IIPU €ro CKaThbIBaHUM 110 HAKJIOHHOM IIJIOCKOCTH.

DopMyIUPOBaHUE COBMECTHO C MEJArOroM Ha OCHOBE MCCIIEOBAHMS 3aKOHA COXPAHEHUS
MEXaHUYECKOI SHEPIuu.

[IpencraBnenue npu MOMOIIM MeJarora rpaHyull NPUMEHUMOCTH 3aKOHA COXPaHEHUS SHEPTHH.
PerieHne TUMOBBIX pacuéTHBIX 3a1a4 B 1—2 AEHCTBHsI C ONMOPON HA aJrOPUTM, IPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C MEIaroroM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHHS YHEPTHH.

Pe3zepBHoe Bpemsi (3 1)

8 KJIACC (68 u)

TemaTu4yeckuii
0J10K, TEMBI

OcHoOBHOe coep:kaHHe

OcHoBHbIE BU/bI eITeJIbHOCTH yYAIIUXCS
(Ha ypoBHe y4eOHBIX AelicTBHIA)

Pa3nen 6. TensioBble siByieHus (28 )
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CtpoeHue
M CBOMCTBa
BeniecTBa (7 4)

OcHosgHyle NoA0HCeHUs MONEKYNAPHO-
KUHemu4eckoll meopuu CmpoeHus eeujecmad.
Macca u pasmeper amomos u moaekyn. Onvimeoi,
noomeepcoarowjue  OCHOBHble — NOJIOHCEHUS
MONEKYIAPHO-KUHEIUYECKOL meopuu.

Monemn TBEPAOTO, KUIKOTO W Ta3000pa3HOTO
cocTosiHUM  BemiectBa. Kpucmaniuueckue —u
amop@uvie mena. ObOvschenue Cc8OUCME 2d308,
Jrcuokocmel. U meEpovix  meil  HA  OCHOGe
NONOHCEHUL MONIEKYIAPHO-KUHEMUYECKOU MeopUl.
CmaumBanue u xkanunisipHele sgnenus. Tennogoe
pacwupenue u cocamue.

,Zlemoucmpauuu2

1. HabmtoieHre OpOYHOBCKOTO ABHKEHHUSL.

2. Hab6monenue nuddysuu.

3. HaOmromenne  sBieHUit
KalWDBIPHBIX SBJICHAUN.

4. HalGmoqeHre TeIuioBOro pacIupeHNs T

5. 3MeHeHne maBleHHS Ta3a MPH W3MEHCHHU
00BEMa U HAaTPEBaHHUH HITH OXJIAKICHUH.

Jlabopamopnvie pabomot u onvimel.

1. OnpITel IO OOHAPY)KEHUIO JACHCTBHS CHI
MOJICKYJISIPHOTO MIPUTSKCHUS (mmm
JJIEKTPOHHAS IEMOHCTPAIIHS).

2. OmpITBI  TIO  BEIPAIIMBAHUIO  KPUCTAJUIOB
[IOBapEHHOM COJIM UJIH caxapa.

3. OnbIThl 1O HaOJIIOJICHUIO  TEIUIOBOTO
paciupeHusl ra3oB, >KMJIKOCTEH W TBEPABIX
Tell.

4. OmpenienieHue aBJICHUS BO3AyXa B OamioHe
ITPHIIA.

5. OmBITE, AEMOHCTPHUPYIOIINE 3aBHCUMOCTH
JIaBJICHUS BO3JyXa OT ero oo0séMa U
HATrpPEeBaHUS WU OXJIAXKCHHUS.

6. IIposepra cunomesvl TUHENUHOU 3A8UCUMOCTIU

CMadYMBaHUA u

ONUHbL cmonbuxa JIcuUOKoCcmu 8
mepmomempuyecKkol mpyoxe om
memnepamypbol.

HaOmonenne u MHTEpPIpETAI COBMECTHO C TIEaroroM ONBITOB, CBHICTENLCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHH BELECTBA: OIBITHI C PACTBOPEHUEM Pa3IMYHBIX BEIIECTB B BOJE.

Pewenne TUMOBBIX pacyE€THBIX 3a7ad B 1—2 nelCTBUSA C ONMOPOM Ha aNrOpUTM, IPEJBAPUTEILHO
pa300paHHBII COBMECTHO € IIEJAroroM Io OLCHUBAHMIO KOMMYIECTBA aTOMOB MIJIM MOJICKYJ B €IUHHUIIE
00BéMa BellecTBa.

[IpencraBneHne mpu MOMOIIM Hegarora OpPOyHOBCKOTO IBW)KEHHS, ABICHUS OTUMDY3UN U pa3IndInil
MeXly HUIMH Ha OCHOBE NOJIOKEHUH MOJIEKYISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BELECTBA.
OObsicHeHre TIPY TIOMOIIIU TeJlarora ¢ ONOpoi Ha JUIAKTUYECKUH MaTepranl OCHOBHBIX Pa3IMYii B
CTPOCHUHU Tra30B, JKUAKOCTEM U TBEPIABIX TEJN C HUCIHOJB30BAHUEM MOJOXKEHUH MOJIEKYISIPHO-
KUHETHYECKOH TEOpUH CTPOCHUS BEIeCTBa.

IIpoBenenue nox pykoBOJCTBOM Ie[arora OMBITOB IO BEIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOH coyn
WM caxapa.

[IpoBeneHne COBMECTHO C MEAAroroM U OOBSICHEHHE U3 HPEITI0KEHHOTO IIEPEUHs BBIBOJIOB OIIBITOB,
JEMOHCTPHUPYIONNX KalWUIIpHbIC SIBICHUA U SIBICHHE CMauyUBaHMUS.

OObsicHEeHHE ¢ OTTOPOH Ha TEXHOJIOTHUYECKYIO KapTy MO PyKOBOJCTBOM II€Iarora posin KalmLIIPHBIX
SIBIICHUH JJIS1 TIOCTYIUICHHS BOAKI B opraHu3M pactennit (MC — Ounomorus).

Habmonenne onpITOB 10 HAOIIOASHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEIl.
OOBsicHEeHHE ¢ OTIOPOI HAa TEXHOJIOTHUYECKYIO KapTy MO PyKOBOACTBOM II€Jarora COXpaHeHus 00béMa
TBEPABIX TeJl, TEKYYECTH KUAKOCTH (B TOM UHCIIE, PA3HHUIBI B TEKYYECTH IS Pa3HbIX KHIKOCTEH),
JIaBJICHUs rasa.

Habmnrongenue 3a MpoBeA€HUEM OIBITOB, IEMOHCTPUPYIONINX 3aBHCUMOCTD JaBICHHUS BO3yXa OT €ro
00BpEMa M HArpeBaHMS MM OXJAXKICHUSA, U HX OOBACHEHHE HAa OCHOBE AaTOMHO-MOJEKYISPHOTO
YUEHHS.

AHanu3 Npu TMOMOIIH TIearora ¢ Oonopo Ha AWAAKTHYECKHH MaTepuan MPakTHYECKUX CUTYaI[Hi,
CBA3aHHBIX CO CBOWCTBAaMU I'a30B, JKUAKOCTEN U TBEPIBIX TEIL.
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TensioBbie
npoueccol (21 1)

Temneparypa. Ceasb  memnepamypsl  co
CKOPOCMbIO MENNI0B020 OBUNCEHUS YACUY.
Buytpennsas sueprusi. Cnocobsi uzmeHenus
SHYMpeHHell  SHepeuu:  mennonepeoava U
coeepuienue pabomel. Budei mennonepedauu.
MenIonpo8OOHOCb, KOHBEKYUS, USTYUEHUe.
KonnuectBo TETIIOTHI. VY nenvHast
TEIIOEMKOCTb BEIIeCTBA. Tenioo0Omen u mennogoe
pasnogecue. Ypasuenue meniogozo 6anauca.
IInasnenue u omeepoesanue KPUCMALIULECKUX

eewecme.  YJIenbHas — TEIUIOTAa  IUIABJICHUS.
IHapoobpaszosanue u kondencayusa. Hcnapenue
(MC). Kumnenne. VYnenbHas TeIIoTa
apooOpa3oBaHUsA. 3asuUCUMOCmb MeMnepamypbol
Kunenus om ammocgeprozo dasnenus.
Braosicnocmo 6o30yxa.

OHeprust  TOIUIMBA.  YIENpHas  TeIUIoTa
CropaHusi.

Ipunyuner pabomvl mennogvix Osuzameneil.
KIIlJ[ menyio802o
oguzamens. Tennosvie oOsucamenu u 3awuma

okpyaicarowgeti cpedwt (MC).
3axon coxpanenus u npespawjeHus dHepeuu 8
mennoswix npoyeccax (MC).
Zlemomcmpauuu2
1. IpaBuiia ©U3MEPECHHUS TEMIIEPATYPHI.
2. Bugsl Terionepeaaym.
3. OxnakeHre TPy COBEPIICHUH PaOOTHI.
4. HarpeBanme mTpu COBEpUICHHH PabOTHI
BHEIITHUMU CHJIaMHU.

5. CpaBHeHHE  TEMIOEMKOCTEH  Pa3IHMIHBIX
BEILIECTB.

6. HaOiroienre KumeHus.

7. HabmofeHne IOCTOSIHCTBA — TEMIIEPaTypBI

NIPY TUIABJICHUH.

8. MoJieiy TEeILIOBBIX ABUraTelIei.

Jlabopamopnvie pabomol u onvimel.

1. Ilposepxa cunomeswvl AuHeHOU 3A8UCUMOCTIU
ONUHbL cmonbuxa JrcuoKkocmu 8

OO0ocHOBaHHE 1O MOATOTOBICHHOMY AJITOPHTMY COBMECTHO C II€AAarOrOM IIPAaBHJI W3MEPEHUS
TEMIIEPATYPHI.

CpaBHEHHE Pa3IMIHBIX CIIOCOO0B H3MEPEHMS U KAl TEMIIEPaTypPhIL.

HaGmronenue 3a npoBeileHUEM OMBITOB, IEMOHCTPUPYIOLIUX U3MEHEHNE BHYTPEHHEN SHEepTuu Tena B
pe3yabTaTe TeIIonepeadi U paboThl BHEITHUX CHIL.

Habmronenune 3a MpoBeACHNEM OIIBITOB, OOCYKICHHE TIPAKTHYSCKIX CUTYAIHH, JEMOHCTPUPYIOIINX
pa3IuvHbIe BUABI TEIUIONEPEAauH: TEIIONPOBOIHOCTD, KOHBEKIINIO, U3TyUEHHE.

HccnenoBanue ¢ onopoi Ha TEXHOJOTHYECKYIO KapTy IIOJ PYKOBOJCTBOM IIEAArora sBJICHUS
TerI000MeHa MpU CMEIIMBAHUU XOJIOIHOM U TOpsiuel BOABI.

HabmroneHne ycTaHOBICHHS TEITIOBOTO PABHOBECHS MEKIY TOpsIei M XOJIOJHOH BOIOH.
OmnpepeneHne P TOMOIIIH TIEIarora KOJMYeCTBa TeIUIOTHI, MTOIYICHHOTO BOIOH IIPH TETNIOOOMEHE C
HarpeThiM METANINYECKUM LUIHHIPOM.

Omnpenenenue mo Tabaulle yAeIbHOM TEIUIOEMKOCTH BELIECTRA.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONMOPOM HAa aIrOPUTM, NpPEABAPUTEIBHO
pa300paHHBIi COBMECTHO C IIEAAaroroM, CBS3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIUIOTHI M
TEMJI0EMKOCTH TIPH TETUIOOOMEHe.

AHanu3 Opu MOMOLIM IeJarora CUTyaluil NpPaKTHUYECKOTO HCIOJb30BaHUsS TEIJIOBBIX CBOWCTB
BCIIECTB W  MATEpPHAJOB, HANpUMEp B  IEIIX  DHEProCOCPEeKCHHS:  TEIUIOU3OJIAIIHS,
JHEProcOEPEraroIue KPBIIIH, TSPMOAKKYMYIISITOPHI | T. 1.

HabmroneHune ssBneHni HCTIapeHUs U KOHACHCAIIHH.

HabmroneHue 3a uccieroBaHueM Mpoliecca HCIapeHUs Pa3InIHBIX KUIKOCTEH.

OOBsICHEHHE 110 aNTOPUTMY COBMECTHO C TIEIaroroM SIBIICHHUH MUCTIAPSHUS M KOHACHCAIIMHA Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOT'O YUYEHHUS.

HaGmonenne u o0bsiCHeHHE Mpoliecca KUIMEHHs, B TOM YHCJIe 3aBUCUMOCTH TEMIIEPaTyPhl KUTIEHUS OT
JIaBJICHUSL.

OmnpeneneHre MO TaOIHIIE OTHOCUTEIFHOH BIaKHOCTH BO3-IyXa.

HabmroneHue mporecca 1miaBieHUs KPICTALTHYECKOTO BEMIECTBA, HATIPHMED, JIbJa.

CpaBHeHHe MO IUTAHY TPU TOMOINM TeJarora MPOIEeCCOB IUIABIEHUS KPUCTAUIMYECKUX Tel
U pa3MsTUEHUS TIPU HATPEBAaHUU aMOPQHBIX Tell.

OmnpenerneHue 1Mo TabIUIe yISIEHON TEIIOTHI IUIABJICHUS JIbJIA.

OOBsICHEHHE TI0 CXeMe TIOCIe O0CY)KICHHS C TIearoroM sBJICHUH IUIABJICHUS W KPUCTAIUIM3AIAN Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO yUCHHSI.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEWCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C MEAAroroM, CBSI3aHHBIX C BEIYUCICHUEM KOJMIECTBA TETUIOTHI B IIPOIIECCax
TeIUIoNepeIauy MPH TUIABJICHUH W KPUCTAIITU3AIUH, UCTIAPSHUH U KOHICHCAITUH.

AHanu3 Mpy MOMOIIM TIelarora ¢ ONOpol Ha JUAAKTHYCCKUH MaTephasl CHTYaIlMil MpaKTHYECKOTO
NPUMEHEHUsI SIBJICHUM IUJIaBJICHMS M KPHUCTAUIM3AlMM, HalpUMeEp, MOJYyUYEHUE CBEPXUUCTHIX
MaTepHaloB, COJIeBas rpeska u Jp.

AHanm3 Ipy MOMOIIH TTearora padoTel ¥ 00BSICHEHNE IPUHIINIIA ISHCTBHSA TEIIIOBOTO JBUTATEIS.
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mepmMoMempuyeckoll mpybke om
memnepamypbi.

2.Habmonenne W3MEHEHUs BHYTPEHHEN

(S}

SHEPIHH TeNa B pe3ysbTaTe TEIIONepeaadd U
paboTHI BHEITHAX CHIL.

. MUccnenoBanue sBICHHS TemooOMeHa npu

CMCIIMBAaHHUH XOJ'IOZ[HOI7[ u ropﬂqeﬁ BOJIBI.

. Onpedenenue KoJluyecmea menjomel,

NOAYHEeHH020 8OO0l NpU Menioodmene ¢
HazpemuiM Memaniiuieckum YuauHopoM.

. HCCJ’IG,I[OB&HI/IC nponecca uCIapeHus.
. OnpeneneHI/Ie OTHOCHTEIBHOH BIIAXKHOCTH

BO3AyXa.

. Onpedenenue yoenbHol meniomvi nia61eHUs

Ab0d.

Brrunciienne KOJIM4YecTBa TETUIOTHI, BBIIEISIONIETOCS TP CTOPAHUH PAa3IMIHBIX BHUIOB TOIUIMBA, U
KIIJ] nBuraremns.

OO6cyxIeHne COBMECTHO C MENaroroM 3KOJOTMYECKHX MOCIEICTBHH HCIOJIB30BAHUS ABHraTeIICH
BHYTPEHHETO CTOpPaHMs, TEIUIOBHIX U THApo3IeKTpocTaHiuid (MC — 3KOIOTHSA, XUMUS).

Pazjnen 7. DiiekTpuyecKkne U MArHUTHbIE siBJIeHUs (37 u)
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DJIeKTpHYecKne
3apsabl.
3apsikeHHbIE
TeJla M UX
B3auUMOJeHCcTBHE
(74)

Onexmpusayus men. JIBa posa IEKTPUIECKUX
3apanoB. B3aumonelcTBUE 3apsDKEHHBIX — TEIL.
3axon Kynona (3asucumocmu cunvl
83AUMOOCUCTBUSL 3APANCEHHBIX ThEN 0N GENUYUHbL
3apA008 U PACCMOAHUSA MEHCOY MeNAMU).

Onexktpuueckoe — mone.  Hanpsowcénnocme

anekmpuyeckozo noas. Ilpunyun cynepnosuyuu
INIEKMPUHECKUX NOJell (Ha Ka4eCmeeHHOM YPOGHE).

Hocumenu INEKMPUYECKUX 3apa00s.
ODnemenmapnuoiil 9NeKMPUYecKull 3aps0.
Cmpoenue amoma. IIpOBOTHUKH U TUIIICKTPUKH.
3aKOH COXPaHEHHUS IEKTPUIECKOT0 3apsia.

,Zlemoucmpauuu2

1. DnexTpu3zanus Te.

2. JIBa poma DdJEKTPUYECKUX 3apslioB M

B3aUMO/ICHCTBHUE 3apsIKEHHBIX TEI.

3. YCTpOWCTBO U JeHCTBUE AIEKTPOCKOTIA.

4. DnexTpocTaTHdecKas HHIYKIHUS.

5. 3aKOH COXpaHEHUs ANEKTPUUECKHUX 3apSAI0B.

Jabopamopuvie padbomul u onvimul.

1. OnpITHI IO HAOIIOACHUIO JIEKTPU3AIUHN Tell

MHYKIUEH ¥ IPH CONTPUKOCHOBEHHH.

Habmronenue 3a mpoBeACHNEM OTBITOB IO AJICKTPU3AIINH TN IPU CONMPUKOCHOBEHUH W MHIYKITHEH.
Habmonenne n 00BbsICHEHHE ¢ ONOPOi Ha OUTAKTHUECKUI MaTepuall B3aUMOICHCTBHS OAHOMMEHHO
¥ pa3HOUMEHHO 3aPSDKEHHBIX TEIl.

OOBsCHEHUE PY TOMOIIY TeJarora IPUHIIKIA TSHCTBHS JICKTPOCKOTIA.

OOBsCHCHHE COBMECTHO C MEJAaroroM SIBICHHU 3JCKTPHU3AIMU IPU CONPHUKOCHOBEHUH TEN W
HUHIYKIMEH ¢ UCTIOJIh30BAaHUEM 3HAHUI O HOCUTENAX DJIEKTPUUECKHX 3apsiI0B B BEIIECTBE.
Pacro3naBanme W OOBSCHEHHE TIO0 CXEME COBMECTHO C II€[JarOrOM SIBIICHHH 3JICKTPH3AIUA
B ITIOBCEIHEBHOM KU3HU.

Habmronenue 1 00bACHEHUE C OTIOPOY HA TEXHOJIOTUIECKYHO KapTy OMBITOB, HIUTFOCTPUPYIOIINX 3aKOH
COXPaHEHHUS AJIEKTPUUECKOTO 3apsiia.

HaGmroieHre onbITOB O MOAECTUPOBAHUIO CHIIOBBIX JIMHUHN 3JIEKTPUUECKOTO OIS,

HccnenoBanue moja pyKOBOJCTBOM Tiefarora JAEHCTBUS AJIEKTPUUYECKOTO TOJSI Ha MPOBOJHUKU U
TUDIICKTPUKA
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IocTosiHubIH
3JIEKTPUYECKHU I
ToK (17 u)

OneKTpHYecKuil TOK. Ycnosus cywecmsosanus
anexmpuyeckoeo moxd. VICTOYHHKH TIOCTOSTHHOTO
TOKa. JIeHCTBHA 3JEKTPUIECKOTO TOKA (TEIUIOBOE,
XAMHUYECKOE, MAarHUTHOR). JIeKmpuueckuil mokx
8 HCUOKOCAX U 2A3AX.

Pabora M MOIIHOCTH 3JIEKTPHYECKOIO TOKA.
3axon [ocoyna—Jlenya. Dnexmpuueckue yenu u
nompebumenu d1eKMPUYECKol IHepeuu 8 Obimy.
OnexTpudeckas 1ens. Cuna Toka. DNeKTpHuecKoe
HanpspkeHne.  CONpPOTHBIICHHE — HPOBOJHHKA.
Yoenvnoe conpomuenenue sewgecmsa. 3akon Oma

Ul ydacTka mend. IlocnemoBarenbHOE |
mapaiebHOe COEUHECHUE TIPOBOTHUKOB.
Kopomxkoe 3amvixanue.

,Zlemoncmpauuu2

1. IIpoBOTHUKH U TUAIICKTPUKH.

2. MonemupoBaHue CHJIOBBIX JIUHUN

3JEKTPUUECKOTO MOJI.

. MlcTrouyHMKY TOCTOSIHHOTO TOKA.

. JleficTBUS NIEKTPUUECKOTO TOKa.

. DJNEeKTpUYECKUH TOK B )KHJIKOCTH.

. 'a30BBIi1 pa3ps.

. I3amepenwne cuipl TOKa aMIIepMeTpOM.

. I3mepenne 3meKTpruecKoro HampsoKeHHS

BOJIETMETPOM.

9. PeoctaT 1 Mara3suH CONPOTHBIICHHA.

Jabopamopnvie pabomol u onvimul.

1. HccnenoBaHue JeUCTBUSI SIEKTPUUECKOTO
TI0JISL Ha MIPOBOIHUKH U JTUAJIEKTPUKH.

2. CoOopka ¥ rmpoBepka padoThl 3JIEKTPUIECKON

LIENU MTOCTOSTHHOTO TOKA.

W3mepenne u peryimpoBaHue CHIIbI TOKA.

W3MepeHue U peryImpoBaHue HapsHKEHUS.

5. Hccnedosanue 3asucumocmu cuivl moxa,
uoywezo uepes pesucmop, om
CONPOMUBIEHUS Pe3UCTNOPA U HANPSANCEHUSL.

6. Onwvimbi, demoHcmpupylowue 3a6UCUMOCHLb
NEKMPUUECKO20 conpomueneHus
NPOBOOHUKA OM €20 ONUHbBL, NA0WAOU

coONO Ol W

P w

HaOmonenne pa3nmuyHbIX BUAOB JICHCTBHS JIEKTPHUECKOTO TOKA X OOHAPY)KEHHE COBMECTHO C
TIEIaroTOM 3THX BHAOB JEHCTBHS B TOBCEAHEBHOI XKHU3HU.

Cbopxka 1o cxeme U UCTIBITaHKE 110]] KOHTPOJIEM IIeJarora 3JIeKTPUIECKON N MOCTOSTHHOTO TOKA.
Habmonenue 3a neMoHCTpaIueil N3MEPEHHs CUIIbI TOKA aMIEPMETPOM.

HaOmonenue 3a JeMOHCTpanue M3MEPEHHs 3JEKTPUIECKOT0 HAIPSHKEHHS BOIBTMETPOM.
IIpoBeneHne m OOBSICHEHWE NPH ITOMOINM YYHUTENS OMBITOB, JIEMOHCTPHPYIOIIUX 3aBHCHMOCTB
3EKTPUUYECKOrO CONPOTHUBIICHUS MPOBOAHMKA OT €ro JUIMHBI, IUIOIIAAM MOINEPEUHOrO CEUeHHs U
MaTepuana.

HabmtoneHue 3a maeMoOHCTpaluel HCCIeJOBAaHUS 3aBUCUMOCTH CHJIBI TOKAa, NPOTEKAIOIIEro uepes
Pe3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HANIPSDKEHHSI HAa PE3UCTOpeE.

Ba3oBbie npeacTaBiIeHUs O MpaBWIaX CIOXKEHHUS HaIPsHKCHUH NPH MOCIe0BATEeIbHOM COCTUHEHUHU
JIBYX PE3UCTOPOB.

BasoBble mpecTaBiIeHUS O IpaBUIax I CHIIBI TOKA PU HMapajieIbHOM COSANHEHUN PE3UCTOPOB.
HabmroneHne 1eMOHCTpALMK Melarora 0 CUTyalusax MOCIeI0BaTeIbHOTO U MapauieIbHOTO
COEIMHEHUSI IPOBOIHUKOB B JOMAITHUX 3JIEKTPHUECKUX CETSX.

Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHA C ONMOPOH Ha alrOpUTM, MPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IIEJaroroM C HCIOJb30BaHMEM 3akoHa Oma u ¢opmyn pacuéra
JIEKTPUYECKOTO  CONPOTHBICHUS TpPH  MOCJIEAOBATEIFHOM M MapajUleIbHOM  COCIUHEHWH
TIPOBOHHUKOB.

OmnpeneneHue C OMOPOH Ha TEXHOJOTMYECKYIO KapTy IO PYKOBOJICTBOM Iiefarora paGoThI
JIEKTPUUECKOTO TOKa, IIPOTEKAIOIIETr0 Yepe3 pe3ncTop.

Omnpenenenne ¢ OMOPOi Ha TEXHOJIOTMYECKYIO KapTy MO PyKOBOACTBOM II€/1arora MOIIHOCTH
3IEKTPHYECKOTO TOKa, BBIJIEJIIEMON Ha pe3ucTope.
Habmronenue 3a ncciieoBaHHEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOYKY OT HANPsDKEHHS Ha HEH.
OmnpenesneHue ¢ OTOpoi Ha TEXHOJIOTHUYECKYI0 KapTy oA pykoBoacTBoM nefarora KIT/[ HarpesaTens.
Habmronenue 3a ncciegoBaHueM MpeoOpa30BaHust YHEPTUU TIPH MOABEME TPy3a INEKTPOABUTATETIEM.
OOBsiCHEHHE TIOCIIE PACCYXICHHS C MIEIaTOrOM M COCTaBJICHHE IIaHa-KOHCIIEKTa YCTPONUCTBA U
HPUHITAINA ASHCTBHS JOMAIIHUX 3JIEKTPOHArPEBaTEIbHBIX TPHOOPOB.

OObsicHeHNE TT0CIIe PACCYKACHHS C TI€aroroM U COCTaBJICHUE IUIaHa-KOHCIIEKTa IIPUYMH KOPOTKOTO
3aMBIKaHHS ¥ IPUHINIIA AEHCTBUS IJIABKUX NPEIOXPaHUTEICH.

Pemenne THMOBBIX pacdETHBIX 3a1ad B 1—2 NeicTBUS C ONMOPOH Ha aJropUTM, NpeiBaAPUTEIHHO
pa300paHHBIIl COBMECTHO C IeJIaroroM ¢ MCIoIb30BaHneM 3akoHa Jxoyns—IJlenna.

HabmoieHne BO3HUKHOBEHHMS 3JIEKTPUIECKOTO TOKA B XKHKOCTH.
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10.

11.

12.

NONEPeyHO20 CeyeHUsl I Mamepuad.
Ilposepra npasuna crodxceHus HaANPA*CceHUU
npu  nociedo8amenbHOM COeOUHEHUU O08YX
pe3uUcmopos.

Ilposepxa npasuna 013 cuivl mMoka npu
NapanieibHOM COeOUHeHUU Pe3UCTNOPO8.
Omnpenenenne  pabOTBl  3JIEKTPUIECKOTO
TOKa, HIYIIET0 Yepe3 Pe3uCTop.
OmnpeneneHye MOIIHOCTH 3JIEKTPUYECKOTO
TOKa, BBIJICTIIEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa,
HAYIIETO Yepe3 JIAMIOYKY, OT HampsHKCHUSI
Ha Hell.

Onpeoenenue KII/] nacpesamens.
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Mar=uuTHble
sipyieHus (6 4)

IlocrosiHHbIE MarHuThl. B3anmoelicteue
MIOCTOSIHHBIX MarHUTOB. MaznumHoe noie.
Maenumnoe none 3emau u e2o 3naverue 0is
orcuznu Ha 3emne. Onvim Opcmeda. Maznummoe
none anekmpuyecko2o moka. Ilpumenenue
9NeKMpoMazHUmMos 6 mexuuxe. /leticmeue
MACHUMHO20 NOJSL HA NPOBOOHUK C MOKOM.
Dnexmpoosuzament ROCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosucamernei 6
MEXHUYeCKUx yCmpoucmeax u Ha mpaHcnopme.
,Zlemoucmpauuuz

1. B3aumopeicTBIE MOCTOSHHBIX MAarHUTOB.

2. MonenupoBaHue HEBO3MOXKHOCTH
pa3zeneHys NOJII0COB MarHuTa.

3. MogenmmpoBanue MarHUTHBIX
MTOCTOSIHHBIX MarHUTOB.

4. OmbIT Dpcrena.

5. MarauTtHOE ToJIe TOKa. DIIEKTPOMAarHUT.

6. JlelicTBHE MArHUTHOT'O TIOJISE HA TIPOBOIHUK C
TOKOM.

7. DAeKTpOoABUraTeNb MIOCTOSTHHOTO TOKA.

Jabopamopnvie pabomol u onvimul.

1.  Hccnemosanue MarHuTHOTO
B3aUMOJEHCTBUS MOCTOSHHBIX MarHUTOB.

2.  V3zyueHWe MarHUTHOTO IIOJIS IOCTOSTHHBIX
MarHUTOB TIPU UX O0BETUHCHUN U Pa3ICIICHUH.
3. Hccnenosanue IEUCTBUS
NIEKTPUYECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
4. OmsITHI, JIEMOHCTPUPYIOLUE
3aBHCHMOCTH CHJIBI B3aUMOJICHCTBHS KaTYIIKH C
TOKOM M MarHWTa OT CHJIBI TOKA W HAIPaBJICHUS
TOKa B KaTyIIIKe.

5. H3yueHwue nelicTBHS MAarHUTHOTO IOJIS HA
MPOBOJHHK C TOKOM.

6.  Kouncmpyupoeanue u usyuenue padbomol
neKmpoosucamers.

7. Wsmepenme KIIJI snekrponsurareiabHON
YCTaHOBKH.

ToJIeH

HccnenoBanue o pyKoOBOACTBOM Ielarora MarHUTHOTO B3aMMO/AEHCTBUS OCTOSHHBIX MAarHUTOB.
W3ydenue ¢ omopoil Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOACTBOM Ie€Jarora MarHUTHOTO IOJIS
MIOCTOSTHHBIX MarHUTOB IIPY UX 0OBEANHEHUH U Pa3/IelICHNH.

HaOmonenue 3a mpoBeJEHUEM OITBITOB 110 BU3YaJIN3aIMH OIS HOCTOSTHHBIX MarHUTOB.

W3ydenue noj pyKoBOJACTBOM IeJlarora siBJICHUsI HAMarHU4MBaHUs BELECTBA.

HccnenoBaHue COBMECTHO C MEAAroroM JAeHCTBUSA 3JIEKTPUYECKOI0 TOKA Ha MarHUTHYIO CTPETIKY.
HabntoneHue 3a mpoBeAEHUEM ONBITOB, AEMOHCTPUPYIOIIUX 3aBUCHUMOCTb CHIIBI B3aMMOAEHUCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CUJIBI U HallpaBJIEHHUs TOKa B KaTYIIKe.

AHanu3 Ipy NOMOIIM IEJarora CUTyalui MPaKTHYECKOTO IMPHMEHEHHUS 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHUUECKHUX YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEANIIMHE).

W3zyuenne c onopoii Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOACTBOM EJarora JeHCTBH MarHUTHOTO
TI0JIST Ha TIPOBOIHUK C TOKOM.

W3zyuenue ¢ onopoii Ha IUIAKTHYECKUIA MaTepHra ASHCTBUS SIEKTPOIBUTaTEIs.

W3mepenue copmecTHo ¢ neparorom KIIJI anexTpoaBuraTebHON yCTaHOBKH.

BbazoBble mpezcTaBieHHUs O Pa3IMYHBIX NMPUMEHEHHAX 3JIEKTPOJBUraTeieil (TpaHCIOpT, OBITOBBIE
YCTPOHCTBA U [Ip.).
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DJIEeKTPOMATHUT
HAsl HHIYKIHS
49

Onvimoi @apaoes. AHenenue
anexmpomazHumuou unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobul noy4enus
9NeKMPUUECcKol IHepauu. DIEKTPOCTAHIMH Ha
B0O300HOBIISICMBIX UCTOYHUKAX YHEPTHUH.
,ZIeM(nLtcmpauuu2
1. UccnenoBanune SBICHUS 3JIEKTPOMAarHATHON
WHIYKIIH.

2. OnpiTel Gapanes.

3. 3aBHCUMOCTh HANpaBJICHHUS] WHIYKIIMOHHOTO
TOKa OT yCJIOBUM €r0 BO3HUKHOBEHHUSI.

4. DnexTporeHepaTop NOCTOSHHOTO TOKA.

Jabopamopnvie pabomut u onvimul.

1. OneiThl MO MCCIEAOBAHUIO  SBJICHUS
AEKTPOMAaTrHUTHON MHIYKIIWN: UCCIICIOBAHHE
W3MEHCHHH 3HA4YCHHWS W  HaIpaBJICHUS
HHAYKIIMOHHOTO TOKA.

HpOBeI[eHI/Ie COBMCCTHO C II€JaroroM OIIbITOB IIO UCCICAOBAHUIO ABJICHUA 3J'IeKTpOMaFHPITHOﬁ
WHAYKOWUU: UCCIICAOBAHUC W3MEHCHHUH 3HAYCHUS U HarpaBJICHUS UHAYKIIMOHHOI'O TOKa

Pe3zepBHoe Bpemsi (3 1)
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9 KJIACC (102 )

TemaTuyeckuit OcHOBHOe coep:kaHue OcHoBHBIE BUbI AeATEJIbHOCTH yYaLIUXCs
010K, TeMa (Ha ypoBHe y4eOHBbIX JelicTBHI)
Paznen 8. Mexannueckue siBjienust (40 )
MexaHnn4eckoe MexaHndeckoe JBIDKEHHE. MatepuanbHas | AHAIW3 C TOMOIIBIO MEAArora 1 00CyKACHHE Pa3IndHbIX IPIMEPOB MEXaHUIECKOTO JIBIKCHHS.
ABHMKEHHE touka. Cucrema otcuéra. OTHOcHTENbHOCTH | OOCY’KIE€HHE COBMECTHO C MEaroroM IpaHMI] MPUMEHUMOCTH MOJIETIH «MaTepHaIbHAs TOUKa.
U croco0bI ero MEXaHWYeCKOro  ABWXeHUs.  PaBHomepHoe | OmnmcaHue mociie 00CYKACHUS C IIeAaroroM MEeXaHHIECKOTO JIBIKCHUS PA3IMIHBIMU CIIOCOOaMU
onucanus (10 u) | mpsiMonmHeitHOe nBIKeHUe. Hepasnomepnoe | (ypaBHEHHE, TaOnuma, Tpaduk).
npamonunelnoe  Osudcenue.  CpemHsiss  u | AHaJIM3 TOA PYKOBOJICTBOM IIeJlarora JKU3HEHHBIX CHUTYyallMi, B KOTOPBIX HPOSBIAETCS
M2HOGEHHAS cKopocHb mena npu | OTHOCHUTEIHHOCTh MEXaHHUYECKOTO JIBHKCHUS.
HEPaGHOMEPHOM OBUICEHUU. HaGmoienue MexaHuuecKoro JBIKSHHUS TeJla OTHOCUTENBHO Pa3HBIX TEJ OTCYETA.
Yckopenue. Pagnoyckopennoe | CpaBHEHHE IIyTei M TPAGKTOPHI IBIXKEHHS C OTIOPOH HA TEXHOJOTHIECKYIO KapTy IO PYKOBOJICTBOM
npAMONUHEUHOe oeudicenue. CBobogHOe | Iemarora OZHOTO U TOTO XK€ TeJla OTHOCUTENBHO Pa3HBIX TeN OTCUETA.

nagenue. Onvimul I anunes.
Pagnomepnoe Oeusicenue no okpysicHocmu.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenosas ckopocmu. Llenmpocmpemumenvroe
YCcKopeHue.
Jemoncmpayuu
1. HabmoneHne MeXaHHMYECKOTO JBHMIKCHUS
TeJla OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHCHHUE IyTeH U TPACKTOPHI IBIKCHUS
OJHOTO M TOTO JXK€ Tella OTHOCHTEIILHO
Pa3HBIX TeN OTCYETA.

3. U3MepeHne  CKOPOCTH M YCKOPEHHS
HpﬂMOHHHeﬁHOFO JBUXKCHUA.

4., NccnenoBaune TIPU3HAKOB
PaBHOYCKOPEHHOTO JBHUKEHHUS.

5. HaGmronenne TIBIDKEHUS Tena 110
OKPY’KHOCTH.

6. Habmonenne MeXaHMYECKUX — SABIECHUIA,
MPOUCXOJISIIMX B CHCTEME OTCUéTa
«Tenexka» rmpu e€ paBHOMEPHOM W

YCKOPEHHOM JBUXXCHUU OTHOCHUTCIIBHO

AHanu3 ¢ momMouipko negarora Tekcta ['ammess 06 OTHOCUTENBHOCTH IBUKEHNUS; BBIIIOJTHEHNE 3a/1aHUI
10 TEKCTY (CMBICIIOBOE UTEHHE).

IIpocTeiimue BEIYUCICHUS 110 00pa3Ily cpelHeil CKOPOCTH CKOIBXKEHUS OpycKa WM ABIDKEHHS IIapuKa
10 HAKJIOHHOM TUIOCKOCTH.

AHanu3 u 00CyXJeHHE C OITOPOH Ha TEXHOJIOTHUYECKYIO KapTy 110l PyKOBOJCTBOM IIe/larora croco0oB
pUOIMKEHHOTO ONIPEIETICHNSI MTHOBEHHOH CKOPOCTH.

OmnpenienieHUe 1MocIIe paccyskAHHs ¢ IEJarorom 1o cxeme CKOpOCTH PaBHOMEPHOTO ABHKEHHSI (IIapruKa
B JKHJIKOCTH, MOJIEJIH 3JIEKTPUYECKOTO aBTOMOOWIIS | T. I1.).

OmnpeneneHre COBMECTHO C M€AaroroM IyTH, MPOHICHHOTO 3a JaHHBIN IPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJja o rpadMKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO JIBH)KEHUS OT BPEMEHU.
HavanpHple mpencTaBieHWe O MNPHHIUNAX JCHCTBUS HPUOOPOB, H3MEPSIONINX
(ctMIOMETPOB).

[IpocTelimue BBIYUCICHHUS MO 00pasily MyTH M CKOPOCTH IIPH PABHOYCKOPEHHOM MPSMOIUHEHHOM
JIBIDKEHUH Tela.

OmnpezneneHne COBMECTHO C TEJaroroM MPOWJEHHOTO IMyTH U YCKOPEHUS IBIDKEHHS Tella Mo Tpaduky
3aBUCUMOCTH CKOPOCTU PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOrO JBIKEHUS T€Ia OT BPEMEHH.
OnpezneneHue ¢ TOMOLIBIO NIEarora yCKOpeH!s Tea Ipy paBHOYCKOPEHHOM JIBM>KEHUH 110 HAKIIOHHON
IIOCKOCTH.

H3mepenue 1o cxeme Moclie pacCyXICHHs C MeJaroroM Iepro/ia U 4acTOThl OOpaIeHus Tena 110
OKpPY>KHOCTH.

OnpeneneHyre HaXOXAEHUS MOJA PYKOBOACTBOM IEAAarora CKOPOCTH PaBHOMEPHOTO JIBUIKEHUS Tea

CKOPOCTH
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KaOmHeTa (Pr3HUKH.

Jlabopamopnvie padbomul u onvimol.

1. Koncmpyuposanue mpaxma ona paszeona u
oanvHeuez0 pPasHOMEPHO20 — OBUIICEHUS
Wapuka Uiy meiejicKu.

2. OmnpeneneHue cpemHen CKOpPOCTH
CKONBXEHUS OpycKa WINM  JBWD)KCHHSA
IIapyKa 10 HAKJIOHHOH ITOCKOCTH.

3. OmpeneneHne  yCKOpPEHHS  Tella  TpH
PaBHOYCKOPEHHOM JBIDKCHUH o
HAKJIOHHOH INIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH MYTH  OT

BPEMEHH [IPU PABHOYCKOPEHHOM JIBUKEHHU
6e3 HayaJIbHOM CKOPOCTH.

5. Ilposepka 2unomesul: ecau npu
PABHOYCKOPEHHOM 08udICeHUU be3
HAYATLHOU CKOPOCMU NYMU OMHOCIMCS KAK
psio HeuémHbix yucer, mo
coomeememeyrouue POMEINCYMKU
8pemMeHU 0OUHAKOBDI.

10 OKPY>KHOCTH.

Pemenne THIOBBIX pacuéTHBIX 3a7a4 B 1—2 neHcTBHS ¢ ONOPOM HAa AITOPUTM, HPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C TIE€AAaroroM Ha OIpPEAEICHHE KHHEMAaTHIECKUX XapaKTECPUCTHK
MEXaHWYECKOTO JIBI)KCHHMS PA3INIHBIX BUIOB.

PacniosHaBaHue ¥ IpHOMMKEHHOE ONMCaHKE IO 00pa3Ily Mocie OOCYKICHUS C TIEAArOrOM Pa3INIHbIX
BUJIOB MEXaHMYECKOTO JBMKEHHsS B IPHUPOJEC M TEXHUKE (Ha NMpUMEpax CBOOOIHO MaJaloIIuX Tel,
JIBIDKEHUS )KUBOTHBIX, HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJCTB U JIp.).

B3aumoneiicrBue
Ted (20 v)

Ilepsrlii 3akoH HproToHa. Bropoil 3akoH
Herorona. Tperuit 3axon Hsrotona. [lpunyun
cynepnosuyuu cuJ.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUSI CKONbICEHUS, CULA MPeHUs NOKO,
opyeue 6udbl MpeHus.

Cuna TSDKECTH ¥ 3aKOH  BCEMHPHOTO
TATOTEHHS. YCKOPEHHE CBOOOIHOTO TaJCHUS.
Hsudgcenue nnanem eoxpye Coanya (MC).
Ilepsas kocmuueckasn ckopocms. Hesecomocmo
U nepezpy3Ku.

PaBHOBecue MaTepHaIbHON TOYKH.
Abcomomno  meépdoe  meno. Pasnosecue
meépooco  mena € 3aKPeniéHHOU  0Cbl0
spawgenusi. MOMeHT cuiibl. LJenmp msoicecmu.

Hemoncmpayuu

1. 3aBUCHMOCTD YCKOPEHHUS Tela OT MACCHI

TeJa U ACHCTBYIOUIEH HA HETO CUJIBL.

Habnronenue u o6cykaeHne COBMECTHO C NEAAroroM OIBITOB C JBM)KEHHEM Tela MPHU YMEHBIICHUH
BIIUSIHUSL IPYTUX TEJl, IPENSATCTBYIOIUX JIBUKEHUIO.

AHanu3 1o cxeMme IOocie PACCYKACHUS C IeJaroroM TekcTa ['ammies ¢ OMMCaHHWEM MBICICHHOTO
IKCIIEPUMEHTa, OOOCHOBBIBAIOILETO 3aKOH MHEPIMHU; BBIOJHEHHE 33aJaHUil 10 TEKCTY (CMBICIOBOE
YTEHHE).

OO6cyxIeHne 01 PYKOBOJICTBOM II€arora BO3MOKHOCTH BBITIOJTHEHHS 3aKOHA MHEPLUH B Pa3JIMUHBIX
cucTeMax oTcuéra.

HaGmonenue u oOCyXJeHHE COBMECTHO C II€JIArOrOM MEXaHWYECKHX SIBJICHUH, NMPOMCXOAAIINX B
cucreme orcuéra «Tenexka» mpu e€ paBHO-MEPHOM M YCKOPEHHOM JIBIDKCHUH OTHOCHTENILHO KaOHHeTa
bU3HKH.

JleiicTBUS ¢ BEKTOPAMHU CHII: BBIIOJIHEHHE 3a[JaHUH 110 CII0KEHUI0 ¥ BEIYUTAHUIO BEKTOPOB.
Habnromenne 3a mpoBEAEHHWEM ONBITOB, JEMOHCTPUPYIOMIMX 3aBHCHMOCTh YCKOPEHHS Tena OT
IIPWIOKEHHOM K HEMY CWJIBI U MacChl Teja.

AHanu3 1 00BSICHEHHE C OTIOPOIl Ha TEXHOJOTHUYECKYIO KapTy MO PyKOBOJCTBOM II€Jarora siBIEeHHUi ¢
HCI0JIb30BaHUEM BTOpOro 3akoHa HeroToHa.

Pelienne THIOBBIX pacu€THBIX 3aja4 B 1—2 neiicTBHs C ONOPOi Ha AJTOPUTM, NPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C MENaroroM € MCIOJIb30BaHMEM BTOPOTrO 3akoHa HpioTOHa W mpaBmia
CJI0KCHUS CHIL
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2. HabmoneHne  paBeHCTBa
B3aUMOJIEUCTBUH TEI.

3. 3MeHeHne Beca Tena MU YCKOPEHHOM
JBIDKCHUH.

JlaGopaTopHbie padoThI H ONBITHI.

1. UccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUS

cuil  Ipu

CKOJNILXEHHSI OT CHWJIBlL  HOPMAJIBHOT'O
JIaBJICHHSI.
2. Onpenenenne  Kod((UIMEHTA  TPEHUSA
CKOJIB)KCHUSL.

3. Onpenenenne KECTKOCTH MPYKUHBI.

OmnpezneneHne COBMECTHO C TIEJaroroM KECTKOCTH MPY KUHBL.

AHanu3 cuTyallii ¢ Onopoi Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJCTBOM II€arora, B KOTOPBIX
HaOromaroTes ynpyrue nedopManni, U uX 00bICHEHHE C HCIOJIh30BaHNEM 3aKoHa ['yka.

Permrenne THIOBBIX pacu€THBIX 3amad4 B 1—2 HeWCTBHUS € OMOpPOH Ha alNrOpUTM, MPEeaBapUTEIBHO
pa300paHHBIN COBMECTHO C TIEJarOrOM C HCITONb30BaHNEM 3aKkoHa 'yKa.

HccnenoBanue npu MOMOIIM MEAarora 3aBUCUMOCTH CHJIBI TPEHUS CKOJBbKEHHSI OT CHJIBI HOPMAJIBHOTO
nasneHusi. COBMECTHOE 00CyK/A€HHE Pe3yIbTaTOB HCCIICTOBAHUS.

OmnpezneneHne Mo KOHTPOJIEM TIeIarora ¢ OIopoi Ha KOHCIIEKT KO3 PHUIIHEHTa TPSHUS CKOIBKCHHUS.
H3MepeHue ¢ NOMOLIBIO MeJarora CUIbl TPEHUs MOKOSI.

Perienue THMOBBIX pacu€THBIX 3amauy B 1—2 HEWCTBUS C OMOpPOIl HAa aNrOPUTM, MPEIBAPUTEIILHO
pa300paHHbIil COBMECTHO C MEIAaroroM ¢ UCIOIb30BaHuEM (HOPMYIIBI IS CHITBI TPEHUSI CKOJIBKEHHUSI.
AHanu3 1o cxeMe Iocjie PAacCyXACHHUS IMeAarora O IBIDKEHUHM Tel TOJBKO IOJA JIEHCTBHEM CHIIBI
TAKECTH — CcBOOOHOTO NaJCHUs.
OOBsCHEHHE IO PYKOBOJCTBOM II€J]arora He3aBUCUMOCTH YCKOPEHHUSI CBOOOTHOTO MAJACHUS OT MacCHI
Tena.

O1eHKa COBMECTHO C I1€1ar0roM BEJTMYUHBI CHITHI TATOTCHUS, IEHCTBYIOMIEH MEXK Ty IBYMsI TeTIaMH (151
pa3HBIX Macc).

AHanu3 ¢ oropo Ha TUNAKTUICSCKUAH MaTepra IBIDKEHIS HEOSCHBIX T MO ASUCTBHEM CHIIBI
TATOTCHHUSA (C UCTIOIE30BAaHUEM JOMOTHUTEIBHBIX HCTOYHUKOB HHPOPMAITUH).

Pertenne THMOBBIX pacuy€THBIX 3a7ad B 1—2 JEWCTBUS C ONOPOM Ha AJTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHbIil COBMECTHO C II€JJar0roM C UCIOJIb30BaHHEM 3aKOHA BCEMHPHOTO TATOTEHHS U (pOpMYIIbI
JI71s1 pacué€Ta CUJIbI TSHKECTH.

Habnronenue n o6cysxieHHE C MOMOIIBIO TIeIarora ONBITOB [0 U3MEHEHHMIO Beca Tella IPH YCKOPEHHOM
JIBIKEHUU.

AHanu3 ¢ MOMOIBIO Ielarora yCjI0OBUA BOZHUKHOBEHUSI HEBECOMOCTH U MEPETPY3KHU.

Perenne THITOBBIX pacd€THBIX 3amad B 1—2 AEWCTBUS ¢ OMOpPOIl Ha aNrOPUTM, IMPEIBAPUTEIHLHO
pa300paHHBIH COBMECTHO C IIEJaroroM Ha OTpe/IeJICHHE Beca Tella B Pa3INYHBIX YCIOBHIX.

AHanu3 ¢ onopoi Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOJCTBOM I€Jarora cuj, AeUCTBYIOIIMX Ha
TEJI0, IOKOSALIEECS Ha OIOPE.

Onpenenenye ¢ NOMOIILBIO TIeJarora HEHTpa TKECTH Pa3IUUHbIX Tel.
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3aKOHBI
coXpaHeHusI
(10 )

Nmnynec  tena.  M3menenue  umnynavca.
Hmnynve cunvl. 3aKOH COXpaHEHHS HMITYIIBCA.
PeaktuBHOE aBmkenne (MC).

Mexannueckast pabora U MomIHOCTh. Pabora
CHII TSDKeCTH, ympyeocmu, mpenus. Ce1a3b
onepeuu u pabomul. [loTeHUManbHAsT PHEPTHS
Tena, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMJIH.
Tlomenyuanvuas sHepeusi corcamoii NPYIHCUHDL.
Kunernueckas SHEprus. Teopema o
KuHemuueckou 2dHepeuu. 3aKOH COXpPaHECHHS
MEXaHUYECKOU JHEPIUHU.

Hemoncmpayuu
1. Tlepemaua mMITynBCa MPH B3aUMOICHCTBUH

Ted.

2. TlpeobpazoBaHus
B3aMMOJICHCTBUHU TET.

3. CoxpaHeHHE UMITyIIbCa IIPH HEYIIPYTOM
B3aMMOJICHCTBUU.

4. CoxpaHeHHE UMITYIIbCa TIPHU aOCOTFOTHO

YOPYTOM B3aUMO/ICHCTBHU.

HaGmroneHre peakTUBHOTO JIBHKEHUSI.

6. CoxpaHeHHE MEXaHHYCCKON SHEPTHH MPHU
cBOOOTHOM TIa/ICHHH.

7. CoxpaHeHHE MEXaHHYECKOW YHEPTUH MIPHU
JIBIOKCHUH TeJTa MO/ ICHCTBUEM MPYKHHBI.
Jlabopamopnvie pabomot u onvimel.

1. OmpenencHue pabOTHI CHJIBI TPEHHS IIPH
PaBHOMEPHOM  JBIDKCHHM  Tela  II0
TOPU30HTATBHOMN MMOBEPXHOCTH.

2. Ompenenenue pabOTHI CHIIBI YIIPYTOCTH MPH
nmogbéMe  rpy3a C  HCTOJIb30BAaHHUEM
HETOIBIYKHOTO M TTOJIBFYKHOTO OJIOKOB.

3. V3ydeHue 3aKOHA COXPAaHEHHS YHEPTHU.

SHEPTUH pu

o

Habnromenue u o0CyXneHHe C TOMOIIBIO MIEIarora OMbITOB, JEMOHCTPHPYIONINX Mepeady AMITyIbCa
MIPH B3aUMOJCHCTBUHM TEN, 3aKOH COXpPAaHEHHS HMMITyJIbCa IpH aOCOIIOTHO YIPYTOM U HEYIPYTOM
B3aUMOJIEUCTBHH TEI.

Habnromenne neMOHCTpaIyy Imeaarora CUTyaldil B OKpPY Karomlell )KU3HU C HCIIONF30BaHUEM 3aKOHA
COXpaHEHMsI UMITYJIbCA.

PacnozHaBaHue ¢ OHOpPOM HAa TEXHOJOIMYECKYX0 KapTy IIOJ PYKOBOJACTBOM IIE€Aarora sBJICHUS
PEaKTUBHOTO ABWXEHUs B Ipupoje u TexHuke (MC — Ouomnorus).

[IpumeHeHne COBMECTHO € NEAAroroM 3aKOHAa COXPAHEHUs HUMIyJbca [UIsl pacuéra pe3yslbTaToB
B3aUMoOJielicTBUA Ten (Ha MpHUMepax HEYNpYyroro B3aUMOJEHCTBUS, YIPYroro IEHTPAIbHOIO
B3aUMO-ICHCTBUS IBYX OAMHAKOBBIX TEJI, OJJHO U3 KOTOPBIX HEMOJ-BHKHO).

PerieHue THMOBBIX pacdyETHBIX 3a7auy B 2—3 JCUCTBUS C OMOPOIl Ha aITOPUTM, HPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C II€JaroroM ¢ HCIIOIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OmnpeneneHre ¢ ONMOPON Ha JAUAAKTHUECKHH MaTepHai paboThl CHJIbI YIPYIOCTH IPH MOIbEME rpy3a
C HCIIONTb30BAHNEM HETIOIBHKHOTO U MTOJBI)KHOTO OJIOKOB.

W3mepenue coOBMECTHO € MEJAroroM MOIIHOCTH.

V3mepeHune ¢ NOMOIIBIO Me/1arora MoTeHIUaIbHOM SHEPTUH YIIPYTo Ae(hOPMUPOBAHHOH MPYKUHBL
W3mepeHue COBMECTHO € Ie1aroroM KMHETUYECKOW DHEPrUH Teja 110 IJIMHE TOPMO3HOTO ITyTH.
Habnromenue 3a 3KCIIepIMEHTAIBHBIM CPaBHEHHEM HW3MEHCHHS MOTEHIMAIHHON M KHHETHUECKOM
9HEPruil Tena Npu ABMKCHUHU 110 HAKIIOHHOW IVIOCKOCTH.

Habnronenue 3a SKCIEpUMEHTANBHOW MPOBEPKOI 3aKOHA COXpPAHEHUS MEXaHWYECKOH SHEPruH IMpH
CcBOOOJTHOM TaICHUH.

IIpumeHeHre Ha HayaJbHOM YPOBHE, C OIOPOM HAa JMJAKTUYECKUI MaTepuall 3aKOHa COXPAHEHHUs
MEXaHUYECKOH dHEPTUHu AJis pacuéra NOTEHUUAIbHON U KUHETUYECKOM SHEPrui Tena.

Pertenne THMOBBIX pacu€THBIX 3ama4 B 1—2 AEWCTBUS C OMOpPOIl HA aJrOPUTM, MPEIBAPUTEIIHHO
pa300paHHbII COBMECTHO C IT€ar0roM € UCIOIb30BaHHEM 3aKOHA COXPAHEHHSI MEXaHUYECKOH DHEPTUH.
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Paznen 9. Mexanndyeckue Kojiedanust 1 BoJaHbI (15 )
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MexaHudeckue
KoJiebanus (7 4)

Konebatenpnoe  nBuwkeHue.  OCHOBHBIC
XapaKTepUCTUKU KOJIeOaHWH: MepHoJl, 4acToTa,
aMImuTyaa. Mamemamuueckuii u NPYICUHHBLU

masmuuky.  Ilpespawenue  smepeuu  npu

KOeOamenbHOM OBUINCEHUU.

3aryxaromue KonebaHUS. BwIHYXIeHHBIE

kosnebanus. Pe3onanc.

ﬂemoncmpauuuz

1. HaGmomeHne  koyiebaHWt  Tel MO
JNIEHCTBUEM  CHJIBI  TSDKECTH M CHUIBI
YIPYTOCTH.

2. HabmoneHnne xonebaHuil Tpy3a HA HUTH U
Ha IpYy>KUHE.

3. HaGmonenye BBIHYXICHHBIX KOJIEOaHUH U
pe3oHaHca.

Jlabopamopnvie padbomol u onvimel.

1. Ompenenenne  4acToTBl W IEepHOJa
KoJe0aHN MaTeMaTHIeCKOTO MasiTHUKA.

2. Ompenenende  4acTOTBl W HepHoza
KoJIeOaHUH TPYKUHHOTO MasTHHKA (WK
AJIEKTPOHHAS JEMOHCTPALUS).

3. UccnenoBanne  3aBUCHMOCTH  IepHOJA
KoJieOaHMH MMOJIBELIICHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. UccnenoBaHue  3aBHCHMOCTH  IIepHOja
KojeOaHWH MpPYKMHHOTO MasTHUKAa OT

MacChl rpy3a (i JJIEKTPOHHAS
JIEMOHCTPAIIHSA).
5. [IpoBepka HE3aBHUCHUMOCTH nepuoaa

KoylebaHuH Tpy3a, TOABEIICHHOTO K HHTH,
OT Macchl Ipysa.
6. OnbITHI, AEMOHCTPHUPYIOIIUE 3aBHCHMOCTh

rnepuojaa KoJjebaHui MPY>KUHHOTO
MasTHUKa OT MacCChbl Ipy3a U KECTKOCTH
MPY>XUHBL.

7. U3mepenue YCKOpEHUs cBOOOIHOTO
najeHust (v 31EeKTPOHHAs
JIEMOHCTpanusl).

HaGmonenue xosiebaHuil Mo IEHCTBHEM CHII TSDKECTH W YIPYTOCTH M OOHapy)KEHHE MPU TTOMOIIH
nejarora NoJo0HbBIX K0JIeOaHUH B OKPY>KaIOILIEM MUpE.

AHanM3 COBMECTHO C IeIaroroM Koje0aHuii rpy3a Ha HUTH U Ha IIpykuHe. OnpeeneHne 1o atropuTMy
Y4acTOTHI KOJIeOAaHUH MAaTeMaTHYECKOTO M NPYKMHHOTO MasiTHUKOB.

HaGmonenue 1 00bsCHEHUE C TOMOLIBIO TIearora siBJICHUs pe30HaHca.

HccnenoBanue ¢ omopod Ha alurOpUTM, MPEIBAPUTEIHHO Pa300paHHBIM COBMECTHO C IIEaroroM,
3aBUCHMOCTH TIEpH0/a KOJIeOaHUH TTOIBEIICHHOTO K HUTH IPy3a OT AJIMHBI HUTH.

ITpoBepka ¢ onOpoi Ha TEXHOIOTMYECKYIO KapTy MO PyKOBOACTBOM II€[arora He3aBUCUMOCTH NTEPHOA
KoneOaHui rpys3a, IMOABEIICHHOTO K JICHTE, OT MacChl Ipy3a.

HabGmonenue u odcyxeHne noa pyKOBOACTBOM II€Iarora OIbITOB, IEMOHCTPUPYIOLINX 3aBHCUMOCTh
neproia KoneOaHui NPy KMHHOTO MasiTHUKA OT MacChl Tpy3a 1 KECTKOCTH NPy KHHBI.

IIpuMeHeHrE ¢ MOMOIIBIO NIEJarora MaTeMaTHYECKOT0 U MIPY>KMHHOTO MasTHUKOB B KaUECTBE MOJETeH
JUISL OTIMCaHUs KOJIeOaHUH B OKpY’KaloIeM MHpeE.

Perienne THMOBBIX pacdyéTHBIX 3a7ady B 1—2 JEWCTBUS ¢ ONOPOH Ha AITOPHUTM, MPEIBAPUTEIHHO
pa300paHHBINl COBMECTHO C MEAaroroM, CBA3aHHBIX C BBIYMCICHUEM WM OI[EHKON 4acTOTHI (eproaa)
KosiebaHui
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MexaHudeckue
BOJIHBI. 3BYK
89

Mexannueckue BOJIHBI. CaoiicTBa
MEXaHUYECKHUX BOJIH. Ilpooonvhuie u
nonepeymvle 8ONHbL. [{IUHA 80IHbL U CKOPOCMb €€
pacnpocmpanenus. Mexanuueckue 601HbL 8
meépoom meine, celicmuueckue 60aHvl (MC).

3ByK. Ipomxocmb 38yKa u 6vlcoma MOHA.
Ompadsicenue 38yka. Ungpassyk u yiempassyx.

Hemoncmpayuu

1. Pacmpoctpanenue
MOTIEPEYHBIX BOJIH.

2. HabGmroneHre 3aBUCUMOCTH BBICOTHI 3BYKa
OT 9aCTOTHL.

3. AKyCTHYECKHI pe30HaHC.

IPOAOJIBHBIX n

OOHapy»XeHHUE U aHAJIU3 C IOMOIIBIO [Ie]arora BOJIHOBBIX SBJICHUI B OKPY>KaroleM MHpE.
HaGumioienue coBMECTHO € NearoroM pacnpocTpaHeHHs HPOJOIBHBIX U TIOTIEPEYHBIX BOJH (Ha
MO/IETIN) U OOHApy>KEHNE aHAJIOTMYHBIX BUIOB BOJIH B NIPUPOJIE (3BYK, BOJSIHBIC BOJIHBI).

Brruncienne B 1—2 neiicTBHs ¢ OOpPOW HA aJrOPUTM, NPEIBAPUTENBLHO Pa3o0paHHbI COBMECTHO C
TMIeIaroroM JUIMHbI BOJIHBI M CKOPOCTH PacipoCTPaHEHUs! 3BYKOBBIX BOJIH.

HaGmoenue 3a KcriepuMEHTAIBHBIM OIpe/IeICHHEM I'PAaHMI] YAaCTOTHI CIBIIIUMBIX 3BYKOBBIX
KoneOaHuH.

Habnronenue 3aBUCHMOCTH BBICOTBI 3ByKa OT YAaCTOTHI (B TOM YHCJIE C HCIIOIb30BaHHEM MY3BIKaJIbHBIX
HHCTPYMEHTOB).

HaGmoienue 1 00bsiCHEHUE C IOMOIIIBIO M1E/1arora siBJCHUs aKyCTHYECKOTO Pe30-HaHCa.

YTeHne COBMECTHO C IIIaroroM OPUTHHAIBHOIO TEKCTa, MOCBILMIEHHOIO UCIOIBb30BaHHIO 3ByKa (MIIH
YABTPa3ByKa) B TEXHHUKE (9XOJIOKALM, YIbTPA3BYK B MEIULUHE U JIP.); BBIIOJIHECHHE 3aIaHUIT 10 TEKCTY
(CMBICIIOBOE UTCHHE)

Pazgen 10. DyieKTPOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI (8 4)

DJIeKTPOMATHUT
HOE ToJie

M 3JIEKTPOMATHH
THbIE BOJIHBI
8w

noJje.
BOJIHBI. Csoticmsa
NEKMPOMASHUMHBIX 80JIH. Ulxana
NEKMPOMACHUMHBIX ~ 601H.  Hcnonv3oseanue
INEKMPOMASHUMHBIX BOJIH OISl COMOBOU CEA3U.

DNeKTpOMarHUTHAS mpupoaa CBeTa.
CkopocTb cBeTa. BogHOBBIE CBOICTBA CBETA.

ﬂemoncmpauuu2

1. CpoiicTBa 371€KTPOMATrHUTHBIX BOJH.

2. BonHOBBIE CBOIICTBA CBETA.

Jlabopamopnvie pabomot u onvimel.

1.M3yueHnne CBOICTB  3JIEKTPOMArHUTHBIX

BOJTH C TIOMOIILI0 MOOMIIBHOTO TeseoHa.

DNeKTPOMarHUTHOE
DNeKTpOMarHuTHbHIE

ITocTpoeHre MPOCTHIX PACCYKICHUH HAa OCHOBE IMOATOTOBJICHHBIX BBIPAXKCHHN, OOOCHOBBIBAIOIIIX
B3aUMOCBSI3b EKTPHUCCKOTO U MATHUTHOTO MOJICH.

Habumoienue 3a 9KCHEPUMEHTAIBHBIM H3yYSHHUEM CBOMCTB 3JIEKTPOMATHUTHBIX BOJH (B TOM YHCIE C
MTOMOIIIEI0 MOOMITBHOTO TeledoHa).

AHau3 ¢ MOMOIIBIO TIearora PEHTTCHOBCKUX CHUMKOB YEJIOBEUECKOTO OpraHu3Ma.

AHanu3 COBMECTHO C MEAaroroM TeKCTOB, OMTUCHIBAIOIINX MPOSIBICHUSI JIEKTPOMATHUTHOTO U3TyYCHUS
B IIPUPOJIC: )KUBBIE OPraHU3MbI, H3ITy4eHUsI HEOSCHBIX Tell (CMBICIOBOE YTCHHUE).

Pacnio3HaBaHue U aHAIW3 PA3IMYHBIX TPUMCHEHUI AJIEKTPOMArHUTHBIX BOJH B TEXHUKE C OMOPOH Ha
TEXHOJIOTHYECKYIO KapTy MOJ| PyKOBOJCTBOM II€arora.

Pemerne THMOBBIX pacu€THBIX 3aja4 B 1—2 [elCTBHS C ONOPO# HA AITOPUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C MEAArOroM ¢ UCIOIb30BaHUEM (OPMYJT Ui CKOPOCTH IJIEKTPOMATHUTHBIX
BOJIH, JJTMHBI BOJTHBI ¥ YaCTOTHI CBETA.
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Pasnen 11. CeeroBbie siBjienus (15 )

3aKoHbI
pacnpocTpaHeHH
s1 cBeta (6 4)

JlyueBass mopenb cBera. McTOUHUKM CBeTa.
Ipsimonuneiinoe  pacnpocmpanenue  ceema.
3ammenua Coanya u Jlynor. OTpakeHHE CBETA.
ITnockoe sepkano. 3akon ompadsicenus ceema.
ITpenomienue cBera. 3aKOH MPETOMIICHHS
cBeta. [lonnoe sHympennee ompajiceHue ceema.
Hcnonvzoeanue nonnozo énympennezo
ompasicenus 6 ONMUYECKUX C6en0600ax.

,Zlemoucmpauuu2

1. IIpsmonuHeHOE pacIpoCTpaHEHUE CBETA.

2. OTpaxkeHHUE CBETa.

3. [Nomyuenne nM300pa’keHUA B IDIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJax.

4. IIpenomnenue cBera.

5. Onruyecknii CBETOBOI.

Jlabopamopnvie pabomut u onvimul.

1. I/ICCJ'IC,I[OBaHI/Ie 3aBUCUMOCTH yria
OTpaK€HHUA CBCTOBOIO Jiyda OT yrIjia
naacHus.

2. U3yvenne XapaKTepUCTHK H300paKeHHs
IpeaMeTa B IIIOCKOM 3epKajle.

3. UccnenoBanue 3aBUCHUMOCTH yria
HPETOMIICHHsSI CBETOBOTO Jy4a OT yria
NaJIeHNs Ha TPAHUIIE «BO3ILYX—CTEKIIO».

Habnromenue OIBITOB, JEMOHCTPUPYIOMIUX SBICHHE MPSIMOIMHEHHOTO pACIpOCTPAHEHHs CBETa
(BO3HHKHOBEHHE TEHH U TIOJIYTCHN), U UX HMHTEPIIPETAINS C HCIIOIH30BAHUEM MTOHSATHS CBETOBOTO Jy4a.
OOBsCHEHHE U MOJCTHPOBAHNE TIOCIE PACCYKACHUS C IEJaroroM I0 CXeME COJHEYHOT'O W JIYHHOTO
3aTMEHHH.

HccnenoBanue ¢ onopoit Ha TEXHOJIOTHMUYECKYIO KapTy MO PYKOBOJCTBOM I€Jarora 3aBUCUMOCTH yTia
OTpaxX€HHsI CBETOBOTO JIyda OT yrIJjia MaieHusl.

WzydeHne ¢ moOMOMIBIO TIe1arora CBOMCTB H300pakeHMs B TNTOCKOM 3epKaje.

Habnronenue 1 00bSICHEHUE COBMECTHO C MEaroroM OTBITOB IO MOJIYYCHUIO H300paXKeHUI B BOTHYTOM
1 BBIMYKJIOM 3¢epkajax. HabmoneHue u 00bsCHEHHE MOCIIE PACCYKACHUS C MEAaroroM 1Mo CXeMe OIBITOB
10 HpeHOMHeHHIO CB€Ta Ha FpaHI/IHe pa3n1/1qH1)1x cpe,u, B TOM YHCJIC OIIBITOB C ITOJIHBIM BHyTpeHHI/IM
OTpa’KCHHEM.

HccnenoBanue mox pyKOBOJICTBOM IIEAarora 3aBHCHMOCTH yIJIa TPEIOMIICHHS OT YIUIa MaJCHUS
CBETOBOTO JIy4a Ha TPAHUIIEC «BO3AYX—CTEKIION.

PacnosHaBaHme ¢ MOMOIIBIO ITeAarora SBICHUH OTpPaKEHHS M MPEIOMIICHHUS CBETa B ITOBCETHEBHOM
JKU3HU. AHATU3 ¥ 00BAICHEHHE COBMECTHO C IIEarOTOM SIBIICHUS ONTHICCKOTO MHUPaKa.

Pemenne THIOBBIX pacdéTHBIX 3amad B 1—2 neiicTBUS ¢ OMOpOH Ha aNrOpPHUTM, MpPEIBApUTEIHHO
pa3o0paHHBI COBMECTHO C MIEJAroroM ¢ MCIOIb30BAHUEM 3aKOHOB OTPAXKEHUS U MIPEIOMIICHUS CBETA.

JInn3bl
U ONTHYECKHE
npu6opsb!I (6 1)

Jlunza. Xopn nyuedt B nuH3e. Onmuueckas

cucmema  omoannapama, MUKpOCKona  u
meneckona (MC). [Inasz kax onmuyeckas
cucmema. bauzopykocmo u 0anbHO30pKOCb.
Jemoncmpayuu

1. Xon myueit B cobupatomeii auH3e.

2. Xopn ydeii B paccenBaroniei JIMH3e.

3. IlosryyeHne n300paKeHUH C TTOMOIIBIO
JIMH3.

4., TTpuHun JIEUCTBHUS
MHKPOCKOTIA M TEJIECKOTIA.

(oToamnmapara,

[Monyuenne oy KOHTPOJIEM Tejlarora H300paskeHUH ¢ ITOMOIIBIO COOMpPAIOIIEH U paccerBaroIIeH JINH3.
OmnpeneneHne ¢ OOPoi Ha allrOPUTM pPa3pabOTaHHOTO COBMECTHO C Ie1aroroM ()OKyCHOTO PacCTOSHUS
1 ONITHYECKOH CHIIBI COOMpAIOIIEH JMH3BI.

AHannu3 COBMECTHO € I1€/1aroroM yCTpOHCTBa U IIPUHIHIA AEHCTBHS HEKOTOPBIX ONTHYECKHUX IPHOOPOB:
¢oToanmnapara, MUKpockomna, Teneckorna (MC — OHOIOTHsl, aCTPOHOMHS ).

AHanu3 ¢ onopoii Ha TEXHOJIOTHUECKYIO KapTy MOJI pyKOBOJICTBOM Iearora siBJieHUi OJM30pyKOCTH U
JTATbHO30PKOCTH, IpuHIHMNa AeicTBus 09koB (MC — Ouosorus).
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5. Monens rnasa.

Jlabopamopnvie padbomol u onvimel.

1. Ilonydenue w300pakeHUH C TOMOIIBIO
coOmnparomien JTUH3HL.

2. Onpenencare (OKYCHOTO PAacCTOSHHUS U
OINITHYECKOW CHITBI COOMpArOIei JIMH3BI (MIIH
QJIEKTPOHHASI AEMOHCTPALIHS).

Pasznokenue
0eJjioro cBera
B crekTp (3 u)

Pasznoocenue  benoco ceema 6 cnexmp.
Onvimbr Hviomona. Cnooicenue cnekmpanbHbix
yeemos. [Jucnepcus cgema.
,Zlemoucmpauuu2
1. Pa3noskeHue 6e0oro CBETa B CIIEKTP.
2. [Nony4yenue Oeoro cBeTa HPHU CIOKCHUU
CBeTa pa3HbIX IIBETOB.

Jabopamopnvie pabomut u onvimol.

1. OnbITHl 1O pPa3joXKEeHHI0 OEJoro cBera B
CIIEKTP.

2. OnBITH IO BOCHPHUSATHIO IIBETa MPEIMETOB
Ipu WX HAOMIONCHUHA dYepe3 I[BETOBBIC

(GUIBTPEL.

Habnronenne coBMECTHO ¢ IEJaroroM Io pa3jioxKeHUI0 0eJI0ro CBeTa B CIEKTD.

Hab6nronenue u o0bsicCHeHNE Ha 6a30BOM YPOBHE MO/ PYKOBOJICTBOM II€/Iarora OIbBITOB 10 MOJTYYCHHUIO
0eoro cBeTa MpH CI0KSHUH CBETa Pa3HBIX LIBETOB.

[TpoBenenue u 00bICHEHUE O] PYKOBOJICTBOM IEJarora OMbITOB 110 BOCIPHUSTHIO IIBETa MPEJAMETOB
TIPH MX HAOIOJICHUH Yepe3 [IBETOBBIC (PUIBTPHI (IIBETHBIC OUKH).

Pasgen 12. Kpanrosele siBienus (17 )

HUcenyckanue

U TOTJIOIeHne
cBeTa aToOMOM
(44)

Onwvimul Pezepghopda v muianetapHast MOJENb
atoma. Mogens aroma bopa. Hcnyckanmue u
noziowenue  ceema  amomom.  Keanmur.
Jlunetivamoie cnekmpebi.

O06cyxIeHne ¢ TOMOIIBIO Tearora ein onbIToB Pesepdop/a 1o uccieaoBaHnio aTOMOB, BBIABHKEHHE
TUIIOTE3 O BO3MOKHBIX PE3YyNbTaTaxX OMBITOB B 3aBUCUMOCTH OT IPEAINOJIAraéMoro CTPOECHHUS aTOMOB,
(opMynHpOBaHUE BBHIBOJIOB U3 PE3YIHTATOB OIBITOB.

OO6cyxieHne ¢ ONOpOol Ha TEXHOJIOTHYECKYIO KapTy I0Jl PYKOBOJICTBOM IMeJarora IpOTHBOPEUUH
TUIaHETapHOM MOJIENTM aToMa U OCHOBAaHUH JUIsl TUTIOTE3bl bopa o cTarroHapHbIX OpOUTax 3JIEKTPOHOB.
HaGmonienne COBMECTHO € NMEAAaroroM CIUIOIIHBIX M JIMHEWYATBIX CIEKTPOB M3IIyYEHHUS PasIMUHBIX
BemecTB. OOBSICHEHHE C ONOPOI Ha AMAAKTUUECKUH MaTepHral IMHEHYATBIX CIIEKTPOB U3ITyYCHHUSI.

Crtpoenue
aTOMHOTO siApa
(6 1)

PannoakTuBHOCTE. Arbgha-, bema- u eamma-
uznyyenus.  CTpoeHHE  aTOMHOTO  sifpa.
Hyxaonnas modens amommuoo aopa. HMzomonui.
Paouoaxmusnvle npespauyeHus. Ilepuoo
noaypacnada amomHsix s0ep.

OO6cyxIeHne COBMECTHO C TIeJaroroM BO3MO)KHBIX THIIOTE3 O MOJEJISAX CTPOSHHUS A/pa.

OmnpeneneHne 1Mo cXeMe ¢ MCHOoIb30BaHNEM METOJMYECKOro MaTepHaia 0o/ PyKOBOACTBOM II€Aarora
COCTaBa siJiep MO 33JaHHBIM MacCOBBIM M 3apsA0BBIM YHCIIAM U IO TOJIOKEHUIO B MEPUOANYECKON
cucreme 3neMeHToB (MC — xumust).

AHanu3 ¢ onopo Ha TEXHOJOTHYECKYIO KapTy I10J] PyKOBOJCTBOM IIe/larora M3MEHEHHsI COCTaBa sIpa
U €ro M0JIOXKEHHS B IEPUOMYECKOH crcTeMe NpH -paanoaktuBHocTH (MC — xumusi).
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Hemoncmpayuu

1. CrieKTpbI U3TYYCHUS U TIOTJIONICHHS.

2. CreKTpbl pa3InIHbIX ra30B.

3. Cnektp Boopoa.

4. Ha6moieHne TpeKoB B kamepe BubcoHa.

Jlabopamopnvie padbomul u onvimol.

1. Habmiodenue cniownvlx u JUHEUYAMbIX
CNeKMpos U3LyYeHUs.

2. UccrenoBanne TPeKOB: H3MEPEHUE SHEPTHU
YacTUIBl [0 TOPMO3HOMY myTH (IO

HccrenoBanue ¢ MOMOIIBIO MEIarora TPEKOB _|-4aCTHII IO TOTOBBIM (hoTorpadusm.

Habnromenue 3a memoHcTparmell paboTHl U3MEPEHUs paJuaioHHOTO ()OHA C TIOMOMIBIO JTO3MMETPA,
OIIEHKA €r0 HHTEHCHUBHOCTH.

AHanu3 COBMECTHO C MEAAaroroM OMOJOTMYECKHX HU3MEHEHHH, MPOHCXOMAIINX MOJ IeHCTBHEM
pannoakTuBHBIX m3mydeHunin (MC — Ouomorus).

Habnromenne nemoHCTparyu o0 HCHOJB30BaHUE PAJAMOAKTHBHBIX M3MydeHH B MmemmnuHe (MC —
ouomnorus).

totorpadusam) (mmm AIEKTPOHHAS
JIEMOHCTPAIIHS).
SnepHsbie SnepHble peaknmu. 3aKOHBI COXpaHEHHs | PelleHne THMOBBIX pacdETHBIX 3amad B 1—2 AEHCTBUS C OMOPOH HAa alNrOPHUTM, MPEIBAPHTEIHHO

peaxkuuu (7 1)

3apsIOBOTO M MAaCCOBOTO YHCEIl. DHepeusi C8si3u
amommuvix  s0ep. Cesa3b Maccbl U IHEP2UL.
Peaxyuu cunmesa u denenus s0ep. Memounuxu
onepeuu Coanya u 36¢30 (MC).

SnepHast SHEpreTHKa. Heticmeus
PAOUOAKMUGHbIX — UBNYYEHUU  HA  JICUBble
opeanuzmol (MC).

Jemoncmpayuu
1. Pabora CUETUHKA HMOHU3UPYIOIINX

H3ITy4YEHUH.

2. Peructpaumsi  M3My4YeHUs  TPHPOAHBIX

MUHEPAJIOB B IPOTYKTOB.

Jlabopamopnvie pabomol u onvimel.

1. Usmepenue panuoakTuBHOTO (hoHa (MIK
AJIEKTPOHHAS IEMOHCTPAITHS).

Pa300paHHbIi COBMECTHO C MEAr0roM C HCIOJIb30BAHHEM 3aKOHOB COXPAHEHUSI MACCOBBIX H 3aPsI0BBIX
YKCeNl HA ONpE/ICNiCHUE PE3yJIbTATOB SACPHBIX PEaKIIMil; aHaIU3 BO3MOXKHOCTH WM HEBO3MOXKHOCTH
SIICPHOM peaKiuu.

OI11eHKA ¢ TIOMOIIIBIO MEarora SHEPTHU CBSI3H SIEP C HCIOIb30BaHUEM (POPMYIIbI DUHIITEHHA.
OOcyxIieHHe COBMECTHO C MENaroroM IepCHeKTHB HCIOJIb30BaHUS YIPABIIEMOr0 TEPMOSIEPHOTO
CHHTE3a.

O0cyX/IeHHEe COBMECTHO C MEAr0roM MPEUMYIIIECTB U IKOJIOTUYECKUX MPOOIIEM, CBS3aHHBIX C SIIEPHON
snepreTuroit (MC — skonorus).

MoBTOopuTEaLHO-0000 AN MOTYTb (9 u)

CucremaTu3anus
u 000011ICHIE
MPEIMETHOTO
COZICpIKaHUS

Y OIBITA
JIEATENHHOCTH,

O6oOmieHne  comepKaHus  KaKIOro W3
OCHOBHBIX pasznenos Kypca ¢u3uKn:
MeXaHUYeCKHe, TEIUIOBBIE, 3JICKTPOMAarHUTHBIE,
KBAHTOBBIE SBJICHHS.

HayuHblil METO/] TO3HAHUS U €T0 peanu3anus B
(U3MIECKNX UCCIEAOBAHUSX.

BrImonHeHme ¢ moMoIbko nearora yaeOHbIX 3aJaHNH, TPeOYIOMMX JeMOHCTPAIINN KOMIIETEHTHOCTEH,
XapaKTEePU3YyIOIIMX €CTECTBEHHOHAYUYHYK) I'PaMOTHOCTb: INPUMEHEHUS IOIY4YEHHBIX 3HAHUN AJs
HAyYHOTO OOBACHEHMS (PM3WUYECKHUX SBICHHI B OKPYXKAIOIIEH NMPUpPOAE M TOBCEIHEBHOW XXH3HH, a
TaKkXKe BBIIBICHUS (U3UUECKHX OCHOB DPsJla COBPEMEHHBIX TEXHOJIOTHI;, NMPHUMEHEHHS OCBOCHHBIX
9KCHEPUMEHTAIBHBIX YMEHHUH U UCCIEIOBAHUS (U3MUECKUX SBJICHHH, B TOM YHCIE JUII MPOBEPKHU
TUIIOTE3 U BBIABICHHS 3aKOHOMEPHOCTEIA.
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nproOpe-TEHHOTO
NPH U3YYCHUH
BCETo Kypca
¢busnku

CBs13b (DM3MKH M COBPEMEHHBIX TEXHOJIOTHH B
obmact mepenaun WHGOPMAIUH, IHEPTETHKE,
TpaHCIOpTe

Pemenne THIOBBIX pacuéTHBIX 3a7a4 B 1—2 neicTBHA ¢ ONOPOH HA AJTOPUTM, HPEABAPUTEIHHO
pa300paHHBII COBMECTHO C II€aroroM, B TOM YHCJIE NPEANONAralIinX HUCIOIb30BaHHE (U3UICCKON
MOJIETIM 1 OCHOBAaHHBIX HA COJEPKaHUM Pa3INIHBIX PAa3[eloB Kypca Gpu3nku.
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Guzuka 9 knacc/ [epoimkun A.B., I'ytauk E.M. O01iecTBo ¢ orpaHuueHHON 0TBETCTBEHHOCThIO «[IPODAY; AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBeiienne»
®wusuka, 7,8 kinacc / [lepeimkun .M., iBanos A.1, OOIIeCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKITMOHEpHOE

obmectBo «M3aatenbeTBo «IIpocBemenney, 2023

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA

Iengemmreiin JI.O., Kupuk JILA., I'enbdrar Y. M. 3agauu o ¢pusuke ¢ npumepamu pemeruit. 7 — 9 knaccel. [loxa pen. B.A.
OpinoBa. — M.: Unekca, 2005.

COopnuk 3am1a4 o ¢usuke: 7-9 ki.: k yueoOnukam A.B. Ilepsikuna u ap. «®@usuka. 7 kiacey, «dusnka. 8 kinacey, «duszuka. 9
kimacey / A.B. IIé€peimkun; Coct. H.B. ®unonosud. — M.: M3naTenscTtBo «Ok3amen», 2008.

COopHHK KaueCTBEHHBIX 3a/1a4 1o ¢usuke: ag 7 — 9 ki, obmeodpazosart. yupexaenuii / A.E. Mapon, E.A. Mapon. — M.:
[Tpoceemenne, 2006.

®dwusuka. 7,8,9 knacc: yuebHo-meroanueckoe nmocoodue/ A.E. Mapon, E.A. Mapon.-M.: JIpoda, 2014.-125 c.:ui.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://experiment.edu.ru,http://school-collection.edu.ru,http://fcior.edu.ru

60


http://fcior.edu.ru/
http://fcior.edu.ru/

		2024-08-30T20:17:15+0400
	‎00d79826ec79e27566
	заместитель директора Пупынина Ю.В.




