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IHosicHUTEeILHAA 3ANUCKA

DAOII OO0 nys oOyyaromMXcs C 3aJEPKKOW MCHUXUYECKOTO pa3BUTHS (BapHaHT 7) SBISETCS
OCHOBHBIM  JIOKYMEHTOM, ONPENCNAIOIIUM  coAepkaHue ob0mero oOpa3oBaHHs, a  TaKke
pPETTIAMEHTHPYIOIIUM  00pa30BaTeNbHYI0 JEATCIBHOCTh OpraHW3allid B EIMHCTBE YPOYHOU U
BHEYPOUHOH aesTenbHOCTH mpu ydere ycraHoBiaeHHOTO DPI'OC OOO cooTHoOmEHHUS 00s3aTENbHOM
9acTH MPOTPAMMBI M YacTH, (HOPMHUPYEMOH yJaCTHHKAMU 00pa30BaTeIbHBIX OTHOIICHUH.

DOAOIT OO0 s oOywaromuxcss ¢ 3aJCp)KKOW TICMXMYECKOro pa3BUTHUS (BapwaHT 7)
npencTaBisieT co0oil 00pa3oBaTENbHYIO MPOTPaMMy, aallTUPOBAHHYIO JJIsi OOYYCHHsI, BOCIIUTAHUS U
COLIMATIN3alMU OOYYAIOIIUXCS C 3aJePXKKOM IMCUXMYECKOTO Pa3BUTHUA C YYETOM OCOOEHHOCTEH uX
NMCUXO(HU3NYECKOTO  Pa3BUTUSA, WHIUBUIAYATbHBIX BO3MOXKHOCTEH, OCOOBIX 00pa3oBaTeIbHBIX
noTpebHOoCTel, 00eCcTIeYnBAIOTYI0 KOPPEKIIMIO HAPYILIEHUH pa3BUTHS U COIIMAIbHYIO a/IallTaIUIo.

DAOII OO0 nans obyyaromuxcs ¢ 3I1P npeanasHadyena st OCBOSHHs 00yJatOUIMMHUCS, YCIICIITHO
OCBOUMBIIUMH aJalTHPOBAaHHYI0 OCHOBHYIO 00111€00pa30oBaTelIbHYI0 MPOrpaMMy HadalbHOIO OOIIETro
obpazosanus (AOOIT HOO) o6yuaromuxcs ¢ 3I1P (Bapuantsl 7.1 u 7.2) B coorBercTBrn ¢ ®I'OC HOO
oOyuatomuxcst ¢ OB3, u npu 3TOM HYXIAIOIUXCSI B MPOJIOHTAIUHN CIIEUATIbHBIX 00pa30BaTEIbHBIX
YCIIOBHIA HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl.

Hensimu peanuzanuu DAOIT OO0 nns obyuarontuxcs ¢ 3I1P sBusroTcs:

opranuzaius yueOHoro mpoiecca i oOydaromuxcsi ¢ 3[IP ¢ yuerom uenei, comep:kaHus u
IUTAHUPYEMBIX PE3YJIbTaTOB OCHOBHOTO 0011ero o0pa3oBanus, orpaxkeHHbx B ®I'OC O0O0;

CO3/JaHUE YCIOBUU ISl CTAHOBJICHUS M POPMUPOBAHUS JTUYHOCTH 00YHarOIIErocs;

OpraHu3aIys JesSTEIbHOCTH MEeAarorndeckux pabOTHUKOB 00Opa3oBaTEeNbHON OpraHU3aliH 10
CO3/IaHUIO0 MHIUBUAYAIbHBIX IPOrpaMM U y4eOHBIX I1aHOB /15 oOyyatouiuxcs ¢ 311P.

Hoctuxenne mnocTtaBieHHbIX wene peanuzauuun DPAOII OO0 gna obyuaromuxcs c 3I1P
MpEeAyCMaTPUBAET PEIICHUE CIICTYIONINX OCHOBHBIX 3a/a4:

dbopMupoBaHue y 00y4yaroluxcs HPAaBCTBEHHBIX YOEXKICHUN, ICTETUYECKOr0 BKyca M 3J0POBOTO
oOpa3a JKW3HH, BBICOKOH KYJIbTYPHl MEKIUYHOCTHOTO W MEKITHHYECKOTO OOIICHHS, OBIIAJCHHE
OCHOBaMHU HayK, TOCYAapCTBEHHBIM s3bIKOM Poccuiickoit Denepanuiu, HaBHIKAMH YMCTBEHHOTO H
(U3UYECKOTO TpyJa, pa3BUTHE CKJIOHHOCTEH, WHTEPECOB, CIOCOOHOCTEM K  COIMATIBLHOMY
CaMOOIIPEEIICHUIO;

obecrieueHrne TUTAHUPYEMBIX PE3YJIbTAaTOB IO OCBOCHUIO OOYYAOIIUMCS II€JIEBBIX YCTAaHOBOK,
NpUOOPETEHUI0  3HAHWH, YMEHHH, HaBBIKOB, OMNpEACNSAEMbIX JIMYHOCTHBIMH, CEMEHHBIMHU,
OOIIIECTBEHHBIMU, TOCYJapPCTBEHHBIMH  TMOTPEOHOCTAMH H  BO3MOXKHOCTSIMH  OOYydYaromerocs,
WHIUBUAYAIbHBIMH OCOOCHHOCTSIMH €T0 Pa3BUTHUS U COCTOSIHUSI 3/I0POBBSI;

o0ecrieyeHre MPeeMCTBEHHOCTH HAYaJbHOTO OOILEro, OCHOBHOI'O OOIIET0 M CPEIHEro oOIero
o0pa3oBaHus;

JIOCTIDKEHHE TUIaHUPYEeMBIX pe3ynbTatoB ocBoeHuss DA OIT OO0 obyuaronumucs ¢ 311P;

obecrneveHre JOCTYIMHOCTH MOTYYeHHUs KaueCTBEHHOTO OCHOBHOTO 00IIIero 00pa3oBaHus;

yCTaHOBJICHHE TpeOoBaHMI K BocmuTaHuio oOydarommxcs ¢ 3[1P kak gyactu oOpasoBaTesnbHOM
MPOrpaMMbl M COOTBETCTBYIOIIEMY YCHUJICHHIO BOCHUTATENHFHOTO M COLMATM3UPYIOUIEr0 MOTEHIMaia
o0pa3oBaTeNbHONM  OpraHW3alliM, WHKIIO3WUBHOTO  TMMOAXOAa B  0Opa3oBaHUHU, OOECIEYCHUIO
WHUBUAYAIN3UPOBAHHOTO TICUXOJIOTOMEIarOrMUYeCKOr0 COMPOBOXKACHHS KaXKIOTO O0y4aromerocs ¢
3I1P Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs;

BBISIBJICHHE W pa3BUTHE crnocoOHocTei oOyuatonuxcs ¢ 3[IP, ux HHTEpecoB MOCPEICTBOM
BKJIFOUCHUSI WX B JICATEIHHOCTh KIyOOB, CEKIMH, CTYJAMA W KPYKKOB, BKIIFOUCHHS B OOIICCTBEHHO
MOJIE3HYIO JIeATENbHOCTh, B TOM 4YHCIIE C MCIOJIb30BAHUEM BO3MOXKHOCTEH 00pa3oBaTeNbHBIX
OpraHU3aIHi TOMOJHUTETFHOTO 00pa30BaHMS;

OpTraHU3aIMs TBOPUECKUX KOHKYPCOB, MPOCKTHOU U y4eOHO-UCCIIEIOBATEIBCKON NeATeIbHOCTH;

ydqacThe OOyYarmIIMXCs, HWX pOAWTENed (3aKOHHBIX TMPEJACTAaBUTENCH), IeIarorndecKux
pabOTHUKOB B IPOEKTUPOBAHUU U PA3BUTHH COIMAILHOM cpeibl 00pa30BaTeIbHOM OpraHU3aIuy;

BKJIFOYCHHE OOYYaroNIuXCsi B MPOIECCHl TO3HAHUS W TPEeoOpa3oBaHUs COIUATBLHON CpEIbl
(HaceneHHOrO MyHKTA, pailoHa, TOpoa) AJis MPHUOOPETEHUS OIbITa PEAIbHOTO YIIPABJICHUS U ICHCTBHUS,



OpraHu3alysl COLMAIBHOIO M y4eOHO-NCCIIEA0BAaTEIBCKOTO TPOSKTHPOBAHUS, TPOHECCHOHATLHON
OpPHEHTAIMHM O0YYaroLMXCs NMPHU MOAJEPKKE MEAArorHueckuXx paOOTHUKOB, ICHXOJOTOB, COLMATIbHBIX
MIE/IaroroB, COTPYIHUYECTBO C Oa30BBIMH MPEINPUATHUSIMH, OPraHU3ALUSAMH TNPO(EeCcCHOHATBHOTO
oOpa3oBaHus, ICHTPaMH MPOGECCUOHATHHONU PaOOTHI;

CO3/laHUE YCIIOBHHM JUISI COXpPAaHEHHUS W YKpeIUIeHUs (U3UYECKOro, ICUXOJIOTUYECKOTO |
COLIMAJIBHOTO 3/I0POBbsl 00yUaroImuxcsi, o0ecrneyeHne ux 6e30nacHOCTH.

DAOII OO0 miist obyuaromuxcs ¢ 3[1P yuntsIBaeT cieayronme IpUuHIUIB U TOIXOIbI:

npuHiun yaera ®I'OC O00: ®AOIT OO0 6a3zupyercst Ha TpeOOBaHUAX, MpeabsaBisseMbix OI'OC
00O « 1ensiM, CoAepKaHUIO, TUTAHUPYEMBIM pe3yJbTaTaM U YCIOBHUSIM 00y4EHUSI HA YPOBHE OCHOBHOT'O
oO1mero oopa3oBaHus;

OPUHIUI y4eTa s3bIKa OOydYeHHs: C y4eToM YCIOBHUH (DYHKIIMOHUpPOBaHHA OOpa30oBaTEIbHOU
opranuzanuun @AOIT OO0 onpenenser mpaBo MOTyYEHUsT 00Opa30BaHMsI HA POTHOM SI3bIKE M3 YHCIIA
A3bIKOB HaponoB Poccuiickon @enepanuy U OTPaXaeT MEXaHU3Mbl pealM3allliyd JaHHOIO IPUHLIMIIA B
yueOHBIX IUIaHaX, MJIaHAX BHEYPOUHOU AEATEIbHOCTH;

OPUHIUI  yyeTa Bexaymed paestenbHocTH oOydaromerocs: DPAOII OOO obecreunBaer
KOHCTpYUpOBaHHE Y4eOHOro mpoluecca B CTPYKType Y4YeOHOM JeATeNIbHOCTH, MpeLycMaTpUBaeT
MeXaHU3MbI (POPMUPOBAHUS BCEX KOMIIOHEHTOB Y4€OHOU NEesITeTbHOCTH (MOTHUB, 11eJb, yueOHas 3a/1a4a,
y4eOHbI€ olepannu, KOHTPOJIb U CAMOKOHTPOJIB);

npuHuMn uHauBuayanusanuun oOyudenus: ®AOII OOO mnpenycMaTpuBaeT BO3MOXKHOCTb U
MEXaHU3MBbl Pa3pabOTKU MHIMBUIYAJIbHBIX IPOrpaMM M y4eOHBIX MJIaHOB i oOydarouuxcs ¢ 3IIP ¢
Y4€TOM MHEHHUS poauTeiel (3aKOHHBIX MPEeACTaBUTENEH ) 00yUdaroerocs;

CHUCTEMHO-/IEATEIbHOCTHBIM MOIXO0/, MPEANOAaraloluil OpUEHTAMI0 Ha Pe3ysIbTaThl 00y4eHus,
Ha Pa3BUTHE AKTHUBHOW y4yeOHO-IIO3HABATEIbHOM JAEATEIbHOCTU OOYYaIOLIErocsi Ha OCHOBE OCBOCHUS
YHUBEPCAJIbHBIX Y4YEOHBIX ICHCTBUI, MO3HAHUS M OCBOEHHMS MHpa JUYHOCTH, (HOPMUPOBAHHE €ro
TOTOBHOCTH K CAMOPA3BHUTHUIO M HEMTPEPHIBHOMY 00pa30BaHHMIO;

OPUHIMUI  yyeTa WHAMBUIYAIbHBIX BO3PACTHBIX, IICUXOJOIMYECKMX M  (DU3MOIOTHYECKUX
ocoOenHocTei oOyuarouuxcst ¢ 3IIP mpu moctpoeHun oOpa3oBaTENBHOrO Mpolecca M ONpeAeIeHUN
00pa3oBaTENbHO-BOCIIUTATEIBHBIX eNICH U MyTeH UX TOCTHKEHUS;

npuHIUn  oOecrieyeHst (YHIAMEHTAIBHOIO XapakTepa o0pa3oBaHMs, Yydera CHELU(PHUKU
M3Y4aeMbIX YU€OHBIX MPEAMETOB;

HOPUHIUN UHTEerpanuu o0ydenus u Bocnutanus: @AOIT OOO npenycMaTpuBaeT CBsI3b YPOUHOH U
BHEYPOUHOH N1€ATEIbHOCTH, MPEANOIaraliii HalpaBlIeHHOCTh Y4eOHOro Mpolecca Ha JIOCTHKEHHE
JIMYHOCTHBIX Pe3yIbTaTOB OCBOEHUS 00pa30BaTeIbHOMN MPOrpaMMBbl;

OPUHLIMII  370POBbECOEPEKEHUSA: TMPU OpraHu3aluu  00pa3oBaTENbHOM JEATEIbHOCTH HE
JIOMYCKAETCsl MCIOJb30BaHME TEXHOJOTHM, KOTOpble MOTYT HaHECTH Bpea (uznueckoMy U (MIIH)
NICUXUYECKOMY 3/I0pOBbIO  OOyYaroIMXcs, MPHOPUTET HCIOJB30BAHUSA 3/10pOBbecOeperaronmx
Mearoruyeckux TexHojorui. OObeM yuyeOHOM Harpy3ku, OpraHu3aius y4eOHBIX W BHEYPOUHBIX
MEPOIPUATHH TOJKHBI COOTBETCTBOBATh TPEOOBAHUAM, MPEAYCMOTPEHHBIM CaHUTAPHBIMH IpaBUIIaMU
¥ HOpMaMu [ urneHnueckux HopMaTuBoB U CaHUTAPHO-3IHIEMUOJIOTMYECKUX TPEOOBAHHA.

®AOIl OO0 pmna oOydaromuxcsi ¢ 3[IP  yuuTbIBaeT BO3pacTHBIE U IICHXOJIOTUYECKUE
0COOEHHOCTH 00YYAIOIIUXCS C 3aJIePKKON MCUXUUECKOTO Pa3BUTHSL.

O6muMmu 1151 Beex obydaromuxcsi ¢ 3I1P sBisitoTcst TpyAHOCTH MPOU3BOIBHONW CaMOpPETYJISLNH,
3aMEJICHHBI TeMII M HEPaBHOMEPHOE KaueCTBO CTAHOBJEHMS BBICIINX TICUXMYECKUX (QYHKIUH,
MOTHBAIIMOHHBIX U KOTHUTHUBHBIX COCTABIISIIOIIMX MO3HABATENIbHOMN AedTerabHOCTU. JlJI1 3HAYUTEIbHON
yactu oOyvaromuxcs ¢ 3[IP TunuueH neduuMT HE TOJNBKO MO3HABATENBHBIX, HO M COLMAIBHO-
MEPLENTUBHBIX U KOMMYHUKATUBHBIX CIIOCOOHOCTEH.

[Tpu opranuzanum OOy4eHHUs Ha YPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs CIEIyeT yYUTHIBATh
OCOOCHHOCTH  IO3HABATEJILHOTO  Pa3BUTHS, SMOLMOHAIBHO-BOJEBOM W  JIMYHOCTHOW  cdepbl
obyuaromuxcs ¢ 3I1P, cieruduky ycBoeHHs UMH yueOHOTr0 MaTepuaia.

DOAOIT OO0 gns obyuarommxcs ¢ 3IIP ompenensier, 4Tto oOydarmmecs ¢ 3aJePKKON
NICUXWYECKOTO Pa3BUTHUS MOJY4ar0T 0Opa30BaHME, COOTBETCTBYIOILIEE IO MTOTOBBIM JIOCTUXKEHUSAM K
MOMEHTY 3aBEpIIeHMs] OOy4YeHHs, IUIaHUPYEMBIM pe3ylbTaTaM OCHOBHOIO 001iero o0Opa3oBaHUs



HOPMATHBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB, U B TE€ K€ CPOKH 00yueHHs (5 - 9 Kiacchl) MpH CO3/1aHUU
YCJIOBHH, YIYUTBIBAIOIIUX UX 0COOBIE 00pa30oBaTEIbHBIC MTOTPEOHOCTH.

O0mas xapakTepucTuKa y4eOHOro npeamera « ®u3nka»

YueOublii npeamer «®Puznkay SABIAETCS CHUCTEMOOOPA3YIOIIUM [UIsl E€CTECTBEHHOHAYYHBIX
MPEIMETOB, MOCKOJbKY (pU3MUECKHe 3aKOHbI MUPO3JAHHS SBISIOTCS OCHOBOHM COAEp)KaHHUS KypCOB
XUMHH, Ouonioruu, reorpaduu U actpoHoMun. Ou3nkKa BOOPYkKaeT 00yUYaOLIUXCsl HAYYHBIM METOJIOM
MO3HAHU, TO3BOJIIOLINM MOTY4YaTh OOBEKTHBHBIE 3HAHUS 00 OKPYKAIOLIEM MHUDE.

[IpenMeT MakcuManbHO HaIlpaBiieH Ha (JOPMHUPOBAHHE UHTEPECA K MPUPOTHOMY U COLUATBHOMY
MUPY, COBEPIICHCTBOBAHKE O3HABATEILHOU AesTenbHOCTH oOydarommxcsi ¢ 3[1P 3a cuer oBianeHus
MBICITUTEIILHBIMU OTIEpalsIMU CPaBHEHUS, 0000ILEHUS, Pa3BUTHE CIIOCOOHOCTH apryMEHTHUPOBATH CBOE
MHEHHE, POPMHUPOBAHNE BO3ZMOKHOCTEH COBMECTHOM JIESITEIHHOCTH.

Uzyuenue ¢usuku crnocoOCTByeT paszBuTHio y oOyuatomuxcs ¢ 3[IP mpoctpaHcTBeHHOrO
BOOOpakeHus, PYHKIIMOHAIBHON IPaMOTHOCTH, YMEHHS BOCIIPUHUMATh M KPUTHYECKU aHATIH3UPOBATDH
nH(OpMALIMIO, MPEJICTAaBICHHYI0 B pPa3iIU4yHBIX (GopMax. 3HAUUMOCTh MpeAMeTa Uil pa3BUTHUS
KU3HECHHOM KOMITETCHIIMM OOYYalOMIMXCsl 3aKJII0YaeTCsl B YCBOSGHHMH OCHOBBI (DM3MYECKHX 3HAHUM,
HEOOXOUMBIX Ui TOBCEAHEBHOW »HW3HU; HABBIKOB 3J0pOBOr0 M 0€30MacHOro Jijis 4YejJoBeKa U
OKpY>Karomiel ero cpeasl 00pasa *Ku3HU; POPMUPOBAHUH IKOJIOTUIECKON KYIbTYPHI.

[IporpamMmma oTpaxkaer coaepxaHue oO0ydeHUs mpeamery «Du3uka» C y4eToM OCOOBIX
obOpa3zoBarenbHbIX TOTpeOHOCTEN oOyuatomuxcst ¢ 3[1P. OBnamenue HaHHBIM Y49eOHBIM TIPEIMETOM
MIPEJICTABIISIET OMPECNICHHYI0 TPYIHOCTh g oOydaromuxcs ¢ 3[IP. D1o cBsizaHo ¢ 0COOEHHOCTAMU
MBICTUTEIBHON AEATENbHOCTH, NEPUONISCKUMHU KOJIEOaHUSIMI BHUMAHH, MaJbiM OOBEMOM IaMsITH,
HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HAaHWW, MOHMKEHHBIM IMO3HABATEIBHBIM HHTEPECOM U HU3KUM
YPOBHEM PEUYEBOr0 Pa3BUTHUS.

Jns mpeomoneHus TpyaHOcTed B M3ydeHHHM ydeOHoro mpenmera «®Dusukay HeoOXoauma
ajanranus oObeMa M XapakTepa yuyeOHOro Marepuaja K IO3HABaTEJIbHBIM BO3MOYKHOCTSIM JIAaHHOM
KaTeropud OOY4YaIOIIMXCS, YYeT HUX OCOOEHHOCTEH pa3BUTHUS: UCIOJIb30BAaHUE aJTOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3€H, IOCTENIEHHOE YCIOKHEHNE U3y4aeMOro MaTepuania.

JlanHast mporpamMMa KOHKPETH3UPYET COJAEp)KaHHE IPEIMETHBIX TEM B COOTBETCTBHHM C
TpeOOBaHUSMU 00paA30BaTENILHOTO CTaHAApPTa, PEKOMEHAYEMYIO I[OCIIE0OBATEIbHOCTh H3y4YCHUS
pa3nenoB (QU3MKU C YY4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOIO
npoliecca, BO3PACTHBIX U IICUXOJOTHUECKUX ocoOeHHOocTel oOyvaromuxcs ¢ 3[IP Ha ypoBHEe OCHOBHOTO
o0miero 00pa3oBaHUs, ONpEAENsseT MUHUMAIbHBI HaOOp OMBITOB, JEMOHCTpALMM, MPOBOJUMBIX
YUYUTEJIEM B KJlacce, JJAOOPaTOPHBIX paboT, BHIMOIHAEMBIX 00yYaOIIMMUCS.

Meronuyeckoii OCHOBOM wu3yueHusi kypca «®Pusuka» Ha YpPOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHMs  SIBJISETCS  CUCTEMHO-JIEATENIHOCTHBIA  MOJX0A, OOecneyuBaroluii  JOCTHXKEHHE
JUYHOCTHBIX, METAaNpEeIMETHBIX M MPEIMETHBIX OO0pa30BaTEIbHBIX PpE3YJNbTATOB IMOCPEICTBOM
OpraHu3allMi AaKTUBHOM I03HABAaTENbHON JEATEIBHOCTH OOYYaIOLIMXCSA, YTO OYEHb BaXHO MpHU
oOyuenuu aereit ¢ 3I1P, 115 KOTOPBIX XapaKTEpPHO CHUYKEHUE NTO3HABATEIbHOW aKTUBHOCTH.

MecTo yueOHOro npeaMera B y4eGHOM IIaHe

B cooTBercTBUM ¢ PenepanbHbIM roCyAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM OCHOBHOT'O
ob1ero obpaszoBaHus y4eOHbIH mpeaMeT «Dusnka» BXOTUT B MpeAMETHYIO0 o0nacTh «EcTecTBeHHBIE
HayKW» W SIBJISETCS OO0s3aTENbHBIM I M3ydeHus. [laHHas mporpamMma MpeaycMaTpuBaeT H3ydeHHE
¢u3uku Ha 6a30BOM ypoBHE B 7,8 kiacce B 00bémMe 34 waca mo 1 wacy B Henemo. B 9 xmacce 68
gaca 1o 2 yaca B HEJIEITIO.

LleHHOCTHBIE OPHEHTHPBHI COAePKAHUA Y4eOHOI0 peaMeTa

LleHHOCTHBIE OpPUEHTHUPBI COAEPIKAaHUSA Kypca (PU3MKH B OCHOBHOM IIIKOJIE OMPEIENSIOTCS CIIeUpUKON
¢u3ukn kak Hayku. [IoHSATHE «IEHHOCTH» BKJIIOYAET €IWHCTBO OOBEKTUBHOIO M CYOBEKTHUBHOTO,
MO3TOMY B KayecTBE€ IEHHOCTHBIX OPHUEHTHUPOB (U3UUYECKOT0 0Opa3oBaHUs BBICTYNAIOT OOBEKTHI,
u3ydaeMble B Kypce GU3HKH, K KOTOPBIM Yy yuaniuxcs GopMupyercs HeHHOCTHOe oTHoweHue. [Ipu atom



BEIYIIyI0 POJb UTPAIOT MO3HABATENbHBIE IEHHOCTH. Tak Kak JaHHBIA y4eOHBIA MpeAMET BXOAWUT B
TPYIIy TMPEIMETOB TO3HABATEIBLHOTO IMKJIA, TJaBHAs I1€Jb KOTOPBIX 3aKII0YACTCS B HM3YyYCHHUH
npupoabl. OCHOBY IO3HABATEIBHBIX IIEHHOCTEH COCTABISIOT HAy4YHbIC 3HAHUS, HAYyYHBIE METOJbI
MO3HAHMS, a LIEHHOCTHAas OpHEHTalus, popMHupyeMas y ydJalluxcs B MpoIlecce U3ydeHUs (HU3UKH,
MIPOSIBIISICTCSI:

® B IIPU3HAHUM [ICHHOCTH HAyYHOT'O 3HAHUS, €r0 MIPAKTUYECKON 3HAYMMOCTH, JIOCTOBEPHOCTH;

® B OCO3HAHUU IIEHHOCTH (PU3UUYECKUX METOOB MCCICIOBAHUS KUBOW U HEXXUBOM MPUPOJIBL;

¢ B MOHWUMAHWH CJIOXHOCTH M TPOTUBOPEUYMBOCTA CAMOIO TIpOIlecca IMO3HAHUS KaK HW3BEYHOTO
ctpemienust k Mcrune. B kadecTBe OOBEKTOB IEHHOCTH TpyJda W OBITA BBICTYIAIOT TBOPYECKAS
co3uaaTeNnbHas IeITeIbHOCTD, 3JOPOBbIN 00pa3 KM3HHU, a [ICHHOCTHAs OPUEHTAIMS COJEPKaHMsI Kypca
(bU3MKN MOXET paccMaTpuBaThcs Kak (hopMupoBaHHe:

® YBOXHUTEIHHOT'O OTHOIIICHUSI K CO3UATEIIbHOM, TBOPUECKOM JIEATETLHOCTH;

® TIOHUMaHUs1 He00X0UMOCTH Y (HEKTHBHOTO U OE30MACHOTO UCIIOIB30BAHUS PA3IMYHBIX TEXHUISCKUX
YCTPOWCTB;

e 1OTpeOHOCTH B O€3yCJIOBHOM BBHITIOJIHCHHHM TIPaBUJI O€30MacHOTO MCIOJIB30BAaHUS BEIIECTB B
IMOBCCAHEBHOM KU3HU;

e CoO3HaTelnbHOrO BbIOOpa Oyaymieil mnpodeccuoHanbHoil nestenbHOcTH. Kype ¢usuku obrnagaer
BO3MOXXHOCTSIMU JUIsT (POPMHPOBAHUS KOMMYHHKATHUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIFOT
mporecc OOIeHus, TpaMOTHAs pedb, a IIEHHOCTHAs OPHCHTAllMs HAINpaBJICHA HA BOCIHUTAaHUE ¥
yUalxcs:

® MMPaBUIILHOTO MCIOJIb30BaHUs (PU3HMUECKON TEPMUHOJIOTUU ¥ CHUMBOJIHKHY;

® MOTPeOHOCTH BECTHU JMAJIOT, BHICTYIINBATh MHEHHE OMIIOHEHTA, Y4aCTBOBATh B IUCKYCCHUU;

® CIIOCOOHOCTH OTKPBITO BBIPAXKaTh M apTyMEHTHPOBAHHO OTCTaWBATh CBOIO TOUKY 3PEHUS.

IInanupyembie o0pa3oBaTe/ibHbIe Pe3yJbTAThI

JIMMHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 00Y4EHUIO U LIeJIeHANPaBICHHON T03HABATEILHOM JesITEIbHOCTH;

YCTaHOBKA HA OCMBICIICHHE JINYHOTO ONBITa, HAOIIOACHUH 32 (PU3HUECKUMH SKCIIEPUMEHTAMHU;

YCTAaHOBKA HA OCMBICIIEHUE pEe3yJIbTaTOB HAOMIOACHUN 3a MPUPOJHBIMH M TEXHOTCHHBIMU
SIBIICHUSIMU C TTIO3UINH (PU3HUECKUX 3aKOHOB;

CHOCOOHOCTh OLIEHMBATh MPOUCXOJAIINE M3MEHEHUS M HMX TMOCIEICTBUA; (HOpMyIHpoBaTh U
OLIEHUBATh PUCKH, (POPMHPOBATH OIIBIT;

NOBBIIIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYI JIeATeNbHOCTh (Tpu
COBMECTHOM BBIITOJIHEHUH J1a00PaTOPHBIX TPAKTHUECKUX padoT);

yYMEHHUE pa3iuyaTh y4deOHble CUTyallMM, B KOTOpbIX Yydammiics ¢ 3[IP moxer aelicTBoBaTh
CaMOCTOSITENTFHO, W CUTYalluH, TJIe CIEAyeT BOCIIOJIB30BaThCS CHPAaBOYHON HMH(pOpMAIMEd W JPYTHMHU
BCIIOMOTaTeNbHBIMU CPE/ICTBAMH;

CHOCOOHOCTh MPUHUMATD PEIICHHE B )KU3HEHHOW CUTYaIlMH Ha OCHOBE TEPEHOCA TOITYYEHHBIX B
xozie 00yueHust (pU3nYecKUX 3HAaHUH B aKTYalbHYIO CUTYaLUIO;

CIOCOOHOCTH COOJIIO/IaTh B MOBCEIHEBHOM JKM3HM INpaBuia JUYHOM O€30MacHOCTH Ha OCHOBE
MOHUMAaHMsl (PU3MUYECKUX SIBICHUH U 3HaHUS 3aKOHOB (PU3UKHU;

yYMEHHE KPUTHYECKH OLIEHHWBATh MOJYYEHHYIO OT coOecelHHKa MH(OpPMAIUI0, COOTHOCS €€ CO
3HaHUeM (PU3UYECKHX 3aKOHOB;

CTIIOCOOHOCTH TIepelaTh CBOM COOOPaXECHHUS, YMO3AKITFOUEHHSI TaK, YTOOBI OBITH TIOHSATHIM JIPYTUM
YeJIOBEKOM;

a/IeKBaTHOCTh TTOBEJCHMS OOYYAIOIIErocs C TOYKH 3PEHHUS OMACHOCTH WIN O€30MacHOCTH IS
ceOst WM JIT1s1 OKPY/KAOIIUX;

YB@KEHHE K TPYAY U pe3yiIbTaTaM TPYIOBOH NeSTETHLHOCTH,

yriIyOJieHHe TMpeJCTaBICHUM O IeIOCTHOW KapTHMHE MHUpPa Ha OCHOBE NMPHOOPETEHHBIX HOBBIX
€CTeCTBEHHOHAYYHBIX 3HAHWH U TPAKTUIECKUX YMEHUH.



METANPEAMETHBIE PE3YJIbTATHI

Osnadenue ynugepcaibHbIMu y4eOHbIMU NOZHABAM ENIbHBIMU 0CUCHBUAMU:

BBISIBJISITH IPUYMHBI U CIIEICTBUS MIPOCTHIX (PU3UYECKUX SIBICHUM;

omnpenenarth (usnyeckue TMOHATHA, CO3/AaBaTh OOOOIIEHUs, YCTaHABIUBATh AaHAJOTHH,
KJIacCU(UIUPOBATh, CaMOCTOSITEIbHO BbIOMpPATh OCHOBAaHUS W KPUTEPUH I  KiIacCU(UKALIUU,
UCTOJIB3Ys CIIPABOYHYIO HH(POPMAIIHMIO U ONTUPASCH HA AITOPUTM y4eOHBIX JICHCTBHIA;

yYCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE  paCCyXKICHHE,
YMO3aK/Il4eHUe (MHAYKTHUBHOE, NEAYKTUBHOE, MO AHAJOTMH) M JAEJaTh BBIBOJBI MOJ PYKOBOJCTBOM
neaarora;

UCKaTh WM OTOMpaTh MHGOPMAIMIO WM JAaHHbIE M3 HWCTOYHMKOB C YYETOM MPEAIOKECHHON
yueOHOM 3a/1a4M U 3aJIaHHBIX KPUTEPHUEB.

CO3/1aBaTh, IPUMEHITh U MIPEOOPA30BbIBATh 3HAKH U CHMBOJIBI, MOJEIIN U CXEMBI JJISl PELICHUS
yueOHBIX U 03HABATEIbHBIX 3aa4;

C IIOMOUIBIO TEJArora WM CaMOCTOSTEIbHO MPOBOJUTH OIbBIT, HECIOKHBIN IKCIEPUMEHT I10
YCTaHOBJICHUIO 0COOCHHOCTEH (pr3nueckoro o0beKTa WK SBICHUS;

peoOpa3oBbIBaTh HHPOPMALMIO U3 OJTHOTO BUAA B APYroi (Tabyuily B TEKCT U IIp.);

YCTaHaBIMBATh B3aMMOCBA3b (PU3NUYECKUX SBJIICHUH U MPOIECCOB, UCIOB3YS AITOPUTM Y4EOHBIX
JEHCTBUU.

Osnadenue yHu8epCanbHbIMU YUeOHBIMU KOMMYHUKAMUGHBIMU OCUICHBUAMU:

OCO3HAHHO MCIOJb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3a/ayell KOMMYHHKALMM IS
BBIPQKEHUS CBOUX MBICIIECH U MOTPEOHOCTEH [l INTAHUPOBAHUS CBOCH 1A TEIbHOCTH;

OpPraHM30BBIBATh YU€OHOE B3aUMOJICHCTBUE B Irpymie (ONpeneNisaTh oOIIue eI, pacipeaesisiTh
pOJH, IOTOBAPUBATHCS IPYT C APYTOM H T. 11.).

LIeJICHAIIPaBICHHO UCIIOJIb30BAaTh MH(POPMALMOHHO-KOMMYHHUKATHBHBIC TEXHOJIOTHH,
HEO0OXOIUMBIE I PEIICHUs y4eOHBIX U MPAKTUUECKUX (PU3MUECKUX 3a7ad;

OpPraHU30BBIBATH Y4e€OHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YYHTEIEM U
CBEPCTHUKAMH B IPOIIECCE 3aHATUH (DU3UKOU.

Osnaodenue yHueepcanbHoiMu YUeOHbIMU PECYTAMUGHBIMU OCTICMEUAMU:

MOHMMATh LI€JM €CTECTBEHHOHAYYHOI'0 00Y4YeHMsI, CTaBUTh U (POpMYIUpOBaTh i ce0si HOBBIE
3aJjauy B yueOe U O3HABATEIbHOM JesITeIbHOCTH;

oOHapyxuBaTh W (QopMynupoBaTh Y4YeOHYIO MpoOJIeMy, ONpeneNsiaTh Ielb Yy4eOHOU
NESITENIBHOCTH;

CaMOCTOSITENIbHO WJIM C IIOMOIIBIO YYWUTENs IUIAHUPOBATh IIYTH JOCTH)KEHUS Leled B
(GU3NYEeCKUX SKCIIEPUMEHTaX, B TOM 4HCJE albTepPHATUBHBIC, OCO3HAHHO BBIOMpaTh Haubosee
s exTUBHBIEC CITIOCOOBI pelIeHUsT YIeOHBIX U MO3HABATEIBHBIX 33/1a4;

COOTHOCHUTH CBOM IPAKTHYECKHE NEHCTBUSA C IJIAHUPYEMBIMH DPE3yJbTaTaMH, OCYILECTBIISTH
KOHTPOJIb CBOEH J1€ATENbHOCTU B MPOLECCE TOCTHKEHUS pe3ysIbTaTa, ONPeIeNsiTh COCOObI AEMCTBUM B
paMKax MNpeASIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHPOBATh CBOU JAEUCTBHUS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallUEe;

NPaBUIBHOCTH BBINOJIHEHHSI SKCIIEPUMEHTAIbHOM y4eOHOW 3a1a4uk, COOCTBEHHBIE BO3MOXKHOCTHU
€e pelIeHus;

BJIQJICHHE OCHOBAaMH CaMOKOHTPOJI, CAMOOLICHKH, INPHUHATHS PEIIEHUH M OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B yU€OHOW ¥ MO3HABATEIHLHOU JIEATETLHOCTH;

JaBaTh aJICKBaTHYIO OIICHKY CUTYallUH U TIpeJiaraTh IIaH ee U3MEHECHHUS,

MPeBUJETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IPU pelIeHuu y4eOHOoH 3a1auu;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.



NPEIMETHBIE PE3YJIBTATHBI
7 KJ1ace

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaKaTh C(HOPMHPOBAHHOCTH Y

00y4aroIuXxcsi yMEHHI:

OpPUEHTUPOBATHLCS B TIOHATUSAX U ONEPHPOBATH UMU Ha 0A30BOM YpOBHE: (PH3UUECKUE U XUMUICCKUE
SIBJICHUS; HAOJIOZCHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a; SAMHHIBI (PU3MYECKHX BEIUYHH, aTOM,
MOJIEKYJla, arperatHble COCTOSHUSI BellecTBa (TBEPAOE, KUAKOE, Ta3000pa3HOE); MEXaHHYECKOe
JBIKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, NMPSAMOJIUHEHHOE), TPAEKTOPHS, PaBHOACHCTBYIOIIAs CHUJI,
nedopmarus (ymnpyras, IUIaCTHYECKasl), HEBECOMOCTb, COOOIIAIOIIUECS COCYIbl, C OMNOpPOW Ha
JUJaKTUYECKUI MaTepual

pasnuuath sBiaeHus (Aud@y3us; TErIoBoe NBMKEHHE YAaCTUIl BEIIECTBA; PABHOMEPHOE JIBH)KEHUE;
HEpaBHOMEpHOE JBIDKCHME; WHEPLHMs; B3aUMOJICHCTBUE TeIl; pasHosecue mMeEpObIX men ¢
3aKpenéHHol 0Cblo epawjeHus; Tiepeaada JTaBlIeHUsS TBEPIABIMHU TEJIaMH, >KUIKOCTSIMU M Ta3aMu;
atMocepHOe JaBieHUE; IJaBaHUE TeJ; NMPEBPAIICHHUS MEXaHUYECKOW SHEPruH) IO OMHCAHUI0 UX
XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (hM3MUYECKOE SIBJIICHUE,
MOCIIe IPEIBAPUTEIHLHOTO 00CYKICHHUS C TIe1aroroM;

pacmo3HaBaTh MPOSBIICHUE M3YYCHHBIX (DU3MYECKHX SIBJICHUN B OKPYXKAIOIIEM MHPE, B TOM YHCIIE
(du3nyueckre SBICHUS B MPUPOJE: MPUMEPHI JBWKCHUS C Pa3IMIHBIMH CKOPOCTSIMH B JKUBOH H
HEXXHUBOMU MPUPOJE; NEHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE; BIUSIHUE aTMOC(EPHOTO JaBICHUS
Ha KUBOM OpraHU3M; IUIABaHUE PHIO; phIYaru B TEJE YeJIOBEKA; IIPH 3TOM MEPEBOJAUTH MPAKTUIECKYIO
3a/1a4y B yueOHYIO, BBIACIATH CYIIECTBEHHbIC CBOMCTBA/MPU3HAKU (PU3UUYECKUX SIBICHUN C TTIOMOIIBIO
reJarora;

OIKCHIBATh M3yYEHHBIC CBOMCTBA TNl M (U3NYECKUE SIBICHUS, UCIONB3YS (U3MUYECKUE BEIHUMHBI
(Macca, 00BbEM, MIIOTHOCTH BEIIECTBA, BPEMs, MMYTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CUJIa YIPYTOCTH,
cuJia TSDKECTH, BEC Tela, CHla TPEHUs, JIaBjieHue (TBEPIOTO Tea, )KUIKOCTH, Ta3a), BRITATKHUBAIOIIAS
CWJIa, MeXxaHudeckas paboTa, MOIIHOCTh, IJIEYO CHJIB, MOMEHT CHJIbI, KO3()(UIHMEHT MOJIe3HOrO
NENUCTBUSI MEXaHU3MOB, KHWHETHWYECKas M TMOTEHIMaJbHAsh SHEPrusi) C OMOpOH Ha CXeMy; MpHu
OMMCAaHUU PACKPBIBATH (PU3NYECKUI CMBICT HCIOJBb3YEMBIX BEIUYHH, UX O0003HAYECHUS M €AMHMIIBI
(U3NYECKUX BEIIMYMH, HAX0O0UmMb (QOpMYIbl, C8A3bleaAIOWUe OAHHYIO (QUSUYECKYIO BETUYUHY C
Opyaumu eIUUUHAMU, CIMPOUMb 2PAPUKU U3VUEHHBIX 3a8UCUMOCTEl PUUYECKUX 8eUYUH C OTIOPOI
Ha JUIaKTHYECKUM MaTepua;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBICHHS U MPOIECCHI, UCTIONb3YS MPABHIIA CIOXKEHHS
cu (BAOJb OAHOW MpAMON), 3akon Iyka, 3axown Ilackans, 3axon Apxumeoa, npasuio pasHosecus
pvluaza (b1oxa), «3010moe npasuioy MexaHuKu, 3aKOH COXPaHEHMs] MEXaHMYECKOH SHepruu; npu
3TOM JaBaTh CJIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U 3ANUCHIBAMb €20 MAMEMAamuieckoe 8blpadceHue
100 PYKOBOOCMBOM nedazo2a ¢ 00Cyxcoenuem niana pabomsl,

OOBSCHATH (PU3NYECKUE SIBICHUS, TPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyaIlHii
MIPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: TMpuU TOMOIIM TeAarora BBISBISATh NPUUYMHHO-
CIIEZICTBEHHBIC CBSI3HM, CTPOUTH OOBSCHEHHE W3 1—2 IJIOTWYECKHX IIaroB ¢ Omopod Ha |—2
M3YYCHHBIX CBOMCTBA PU3NYECKUX SBICHUH, PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pelaTh THUIIOBBIE PACUYETHBIE 3aadyd B 1A€CTBHE € OMOPOM HA aJIrOpPUTM, NPEABAPUTEIHBHO
pa3o0paHHBI COBMECTHO C MEJAroroM, UCIOJIb3ys 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE (U3HMUECKUE
BEJIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBHUS 3a7a4d 3alKChIBaTh KPAaTKOE YCIOBHUE, IOJCTaBISAThH
¢dbusznuecKkue BENIUYUHBI B (POPMYIBI U TMPOBOJUTH PaCUETHl, HAXOIUTHh CIIPABOYHBIC JIaHHEIE,
HEOOXOJUMBIE [IJIi PEIICHHs] 3a7adv, OIEHWBATh PEATHUCTUYHOCTh TMOJYYCHHOW (PU3MIECKOU
BEJINYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PEIINTh MPH MOMOIIH (HU3UIECKUX METOIOB IOCIE
MPEABAPUTEIILHOTO OOCYXKIEHUSI C TEeNaroroM; MpH IMOMOIIM Te€1arora B OMHCAHUHN HCCIEIOBAHUS
BBIICTISITH MIPOBEPSIEMOE TPENOoNoKeHHne (TUIOTe3y), C OMOpOoi Ha AUJAKTHYECKUN MaTepual



pa3nuyaTh U UHTEPIIPETUPOBATH MMOTYICHHBIN Pe3yIbTaT, HAXOJUTh IMOCIE 00CYKICHUS C TIEAaroromM
OLIMOKYU B XOZI€ OMBITA, JI€1aTh BHIBOJIBI 110 €T0 Pe3yIbTaTaM;

yMETh HAaXOOUTh C UCIHOIb30BaHWEM MH(PPOBBIX OOPA30BATEIBHBIX PECYPCOB OIBITH  TIO
HaOMIOACHNIO (PU3MYECKHUX SBJICHUN WIN (PU3NYECKUX CBOWCTB Tell: (hOPMYJIHPOBATH MPOBEPSIEMBbIC
MIPEIOJIOKEeHUsI, COOMpPaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 00OpYAOBaHUS C ONOPOM Ha CXeMmy,
3aIMCBIBATh XO/JI OIBITA M (POPMYTUPOBATH BBIBOJBI TI0J] PYKOBOJICTBOM II€/1arora;

BBITIOJIHATH PSIMbIE U3MEPEHUSI PACCTOSHUS, BpEMEHH, MacChl Tella, 00bEMa, CUJIbl U TEMIIEPATYPHI C
WCIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX NPUOOPOB C OMOPOl Ha alIrOpuUTM; 3alUCHIBAThH
MOKa3aHus MPHOOPOB C YIETOM 3aJaHHON aOCOFOTHON OTPEITHOCTA U3MEPECHHUI;

MIPOBOAUTH COBMECTHO C MEAAroroM HCCIe0BaHNUE 3aBUCUMOCTH OJHOW (DU3MUECKON BEIMYUHBI OT
JIPYroil C UCIOJNb30BAaHUEM MPSMBIX HW3MEpPEHUH (3aBUCUMOCTU IMYTH PABHOMEPHO JBIIKYIIETOCS
TeJla OT BPEMEHU JBW)KCHUS TENA; CUIbl MPEHUsl CKObICEHUs Om 8eca meid, Kaiecmea oopabomku
nosepxHocmeti men U He3ABUCUMOCIU CUIbI MPEHUs Om HIOUAOU CONPUKOCHOBEHUs Mmeil, CUTbL
YApYy20Ccmu 0m YOJIUHEHUs NPYIHCUHDL, 8bIMAIKUBAIOUell CUTbL OM 00bEMA NOSPYIHCEHHOU Yacmu med
U om NIOMHOCIU HCUOKOCMU, €€ He3a8UCUMOCMU OM NIOMHOCMU meld, Om 2IYOUHbL, Ha KOMOpPYIO
NO2PYHCeHO meno;, YCI08UL NAA6AHUs Mel, YCI08Ull pasHogecus pwiuaza u 0J0K08), TOJ
PYKOBOJICTBOM IIe[Jlarora y4acTBOBaTh B IIJIAHUPOBAHUM Y4eOHOTO UCCIIEOBaHUs, COOUpATh
YCTaHOBKY M BBINIOJIHATH M3MEPEHUS, CIEAYS MPEIIOKEHHOMY IUIaHy, (PUKCHpPOBATH PE3yJIbTATHI
MOJIYYEHHON 3aBHCHUMOCTH (DU3MUECKUX BEJIWYMH B BUJAE NPEIJIOKEHHBIX TaOMUI[ U TpaduKoB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEIOBAHNUS;

COOTHOCUTh KOCBEHHBIE HM3MEPEHUS (PU3NYECKHX BEIUYHH (IJIOTHOCTh BEIIECTBA XKUAKOCTU U
TBEPJOTO TeNa; CUJla TPEHUS CKOJIbXEHUS; JaBJICHUE BO3/1yXa; BBITAIIKMBAIOILAs CHIIA, JEHCTBYIOIIast
Ha TOTPYKEHHOE B JKUAKOCTH TENO; KOO(P(PHUIMEHT MOJE3HOTO ICHCTBUS MPOCTHIX MEXaHHU3MOB),
cienysl MPeJIOKEHHOM MHCTPYKLUMH; IPHU BBIOJHEHUM WU3MEPEHUN IOJI PYKOBOACTBOM Ile€Jarora
cOOHMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BEIUUCIIATH 3HAUEHUE NCKOMOM BEJTMYMHBI,

coOMroAaTh MpaBUia TEXHUKU O€30MacHOCTH MpH paboTe ¢ 1abopaTopHBIM 000PYIOBaHHUEM TMOCIE
MIPEIBAPUTENLHOTO OOCYKACHUS C TIEAaroroMm;

COTOCTABIIATh TPHUHIMUIIBI JIEUCTBHUS TMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOIINECS] COCYIbl, OapoMeTp, pblyar, MOABHKHBIA M HEMOJBWKHBIA OIOK,
HAKJIOHHA IUIOCKOCTh C OTMIOPOM HA JTUJAKTUYECKUI MaTepual;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3YYCHHBIX NPUOOPOB U TEXHHUECKUX YCTPOMCTB MoOCIe
NPEIBApUTENILHOTO OOCY)KJIEHHMsI C MeJaroroM ¢ ONOpod Ha HMX ONUcaHus (B TOM 4HCIE:
MOJAIIMIHUKY, YCTPOHCTBO BOJONPOBOJA, THUAPABIMYECKHII Mpecc, MaHOMETpP, BBICOTOMED,
MOPUTHEBOM HACOC, AapeoMeTp), HCIHONb3ysd 3HaHUS O CBOMCTBaX (UBUYECKUX SBICHUH W
HE0OXOMMBbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJUTH TPUMEPHl / HAXOIUTh HHPOPMAIMIO O TMpUMEpax MNPAKTHUYECKOTO HCIOIb30BaHUS
¢u3nYecKux 3HaHUN B MOBCEIHEBHOM >KM3HU AJsl obecrieueHus: 0€30MacHOCTU MpHU OOpalleHuH ¢
npubopaMy M TEXHUYECKUMHU YCTPOICTBaMM, COXPAaHEHUS 370pOBbS U COOJIIOJEHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILLEN CPELE;

OCYILECTBIISTh C IIOMOIIBIO Tearora OTOOp HWCTOYHUKOB HH(popmauuu B cetu HHTepHeT
B COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM
CpPaBHEHHUS Pa3JIMYHBIX MCTOYHUKOB BBIICTATH MHPOPMAIMIO, KOTOPAs SBJISETCS MPOTUBOPECUUBOMA
WU MOKET OBITh HEIOCTOBEPHOM;

MCIOJIb30BaTh TIPU BHIMIOJHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO JTUTEPATYpy HU3HUECKOTO
colepKaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu VIHTepHeT; BiaaeTb NpuéMamMu KOH-
CIEKTUPOBaHUS TEKCTA, MpeoOpa3oBaHus MH(POPMALIMK U3 OAHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh MOJ| PYKOBOJCTBOM IeJarora ¢ OOCYXIACHHEM IulaHa paboThl KpaTKUE MUCHMEHHBIE H
YCTHBIE COOOILEHUS] HA OCHOBE 2—3 HMCTOYHUKOB MH(POpPMALUHU (PU3UYECKOTO COAEPIKaHUs, B TOM
quciie MyOIMYHO J1efaTh KpaTKUe COOOIIEHUS O pe3yibTaTax MPOEKTOB WM y4EOHBIX HCCIIeI0BaHUI;
IIPH 3TOM TPaMOTHO MCIOIB30BaTh U3yYCHHBIN MOHITHIHBIN anmapaT Kypca (pU3uku, COmpoBOXKIATh
BBICTYIUICHHE NTPE3CHTALNEM;



IIPH BBITIOJIHEHUU YUEOHBIX MPOEKTOB U MCCIEAOBAHUN O]l PYKOBOJICTBOM I€Iarora pacipeneisTh
00sI3aHHOCTH B TPYNIE B COOTBETCTBHU C TOCTaBJICHHBIMHU 3aJ[adaMH, CICAUTH 32 BHITIOJHEHHEM
TJIaHa JIEWCTBHM, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA/A B IEATEILHOCTh TPYIIIBI; BEICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

8 ki1ace

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE MJOJDKHBI OTpaXkaTh C(HOPMHPOBAHHOCTH Y

o0y4aroIuXxcsi yMEHHI:

OPHEHTUPOBATHCS B MOHATHUSAX U ONEPUPOBATh UMU Ha 0A30BOM YpOBHE: Macca U pa3Mepbl MOJIEKYII,
TEIJIOBOE JBUKEHUE aTOMOB M MOJIEKYJl, arperaTHble COCTOSHUS BELIECTBA, KPUCTAIUIMYECKHE U
amMop(Hble TeNla, HACBIIIEHHBIH M HEHACBHICHHBI @ap, BIAXHOCTb BO3/yXa; TeMIepaTypa,
BHYTPEHHSSL DHEPIUs, TCIUIOBOM JBUIATElb; JIEMEHTAPHBINA JIEKTPUUYECKUM 3apsl, 3JIEKTPUUECKOe
110JI€, IPOBOJHUKH U AUDJICKTPUKH, IIOCTOSAHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T10JIE;

pa3nuyath  SBJICHHUA TIOCIE  MPEABAPUTEILHOTO  OOCYXKAEHHS C  IeJaroroM  (TEmioBoe
pacipenue/cxaTue, Terionepeaada, TeIIoBOe paBHOBECHE, CMAaYUBaHUE, KaNMWUIAPHBIC SBICHUS,
UCrapeHue, KOHAEHcalys, MyaBlieHne, KpucTauin3anuus (0TBepleBaHue), KUIIEHHe, TeIulonepeiada
(TeTUIONPOBOIHOCTh, KOHBEKIIMS, HW3JIYUCHHE); OJJIEKTPHU3aLUi TeJ, B3aHUMOJICUCTBHE 3apsJiOB,
JNEUCTBUS JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBUE MAarHWTOB, JEHCTBUE
MarHMTHOTO TIOJISl Ha IPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas HWHAYKLIMS) IO OMNMCAHHUIO HX
XapaKTepHBIX CBOICTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;
pacrno3HaBaTh C IOMOLIBIO II€jarora NposiBJICHUE U3YUYEHHBIX (PU3NUYECKUX SIBICHUN B OKPYKaOILEM
MHUpE, B TOM 4Mciie (PU3MUECKUE SIBICHUS B MPHUPOJE: NOBEPXHOCTHOE HATSYKEHUE U KalWUISIPHbIE
ABJICHUS B IIPUPOJE, KPUCTALIBI B Npupoie, usiaydenue CosHLa, 3amMep3aHue BOJOEMOB, MOPCKUE
Opu3bl, 00Opa3oBaHWE pOCHI, TyMaHa, HHEs, CHeEra, 5JEKTpPUYECKHe SBICHHA B armocdepe,
JIEKTPUUYECTBO JKUBBIX OPraHU3MOB; MarHUTHOE Ioje 3eMJH, Apeid MOIH0COB, poJib MATHUTHOTO
IoJIsL /ISl JKU3HM Ha 3emile, MOJISIPHOE CUSHUE; MPU 3TOM INEPEBOJUTH MPAKTUYECKYIO 3ajady B
yueOHYI0, BBIIENIATh CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SBICHUA;

OIMCHIBATh O]l PYKOBOJCTBOM IeJlarora ¢ o0CyKJI€HHEM IuIaHa pabOoThl U3yUYEHHbIE CBOMCTBA TEI U
¢u3nueckrue SBICHMS, WCIOJIBb3Ys (PU3MUECKHE BEIMYMHBI (TeMIepaTypa, BHYTPEHHSS JHEpIus,
KOJIMYECTBO TEIUIOTHI, yJelbHasl TEIMIIOEMKOCTh BEIECTBA, yAENbHAs TEIUIOTA IUIABICHUS, yAEIbHAs
TEIIOTa MapooOpa3oBaHusl, yneidbHas TEIUIOTa CrOpaHMsl TOIIMBA, KOX(P(UIUEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTENbHAs BIAXKHOCTh BO3/yXa, JIEKTPUYECKHUM 3apsal, cuia
TOKA, OJJIEKTPUYECKOE HANPSIKEHHE, CONPOTUBICHUE IPOBOJHMKA, YJEIBHOE COIPOTHUBIICHHE
BEIIECTBA, pab0Ta M MOIIHOCTb 3JEKTPUYECKOr0 TOKA); MPU ONHUCAHUM IMPABUIBHO TPAKTOBATh C
MOMOUIBI0 Tefarora (U3NYECKUH CMBICT HCIOJIb3YEMbIX BEIMYMH, OOO3HAUYEHUS W €IUHULIBI
(GU3NYEeCKUX BENUYMH, HAaXOJUThb (DOPMYJbI, CBS3BIBAIOLINE JaHHYIO (M3NYECKYIO BEJIUYHHY C
JOPYTMMHU BEIMYMHAMU, CTPOUTH IpaUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;
OIIpeNIeNIATh T0CNIe TPEIBAPUTENBHOIO OOCYXKIAEHHS C IEeJaroroM CBOMCTBa Ten, (uU3NYecKHe
SBJICHUS M IIPOLIECCHI, HCIIOIB3Yys OCHOBHBIE IIOJIOKEHHUS MOJEKYISPHO-KUHETUYECKON TEOPUHU
CTPOEHHMSI BEIIECTBA, IPUHIIUI CYNEPIIO3ULIUH ToJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs
3apsga, 3akoH Oma s ydacTKa Lenu, 3akoH [{ocoynsi—/lenya, 3aKOH COXpaHEHUS SHEPIUM; NpU
3TOM HAaXOJUTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €r0 MaTEMaTHUECKOE BhIpaKEHUE C OMOPOIl Ha
¢ poBbIe 00pazoBaTEIbHBIE PECYPCHI;

COOTHOCHUTH IOJI KOHTpOJEM Tmenarora (u3MuYecKue IMpoLecchl U CBOWCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYyallUl NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, IMPH IMOMOIIM IeJarora BBISIBISTH
MIPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE M3 1—2 JIOTHYECKUX IIaroB ¢ Omopoi Ha 1-2
M3YYEHHBIX CBOMCTBA (U3UUECKUX SABICHUN, (PU3UUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pelarh THUIOBBIE PACUETHBIE 3a7ayd B 1—2 JEWCTBUS C OMOPOM HA AJITOPUTM, MPEABAPUTEIBHO
pa3o0paHHBI COBMECTHO C MEJAroroM, UCIOJIb3ys 3aKOHBI U GOPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKUE
BEJIMYMHBI. HAa OCHOBE aHaliM3a YCJIOBHUS 3aJaud 3allUChlBaTh KpPAaTKOE YCJIOBHUE, BBISBIISTH
HEJO0CTAaTOK JTaHHBIX JJISl pEeIIeHMs 3a/ladyM, BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE s €€



peleHusl, MPOBOAUTH pacy€Thl M CPaBHUBATh NOJYYEHHOE 3HAUE€HUE (U3NYECKON BEIUYHHBI C
U3BECTHBIMU JIaHHBIMU;

UMETh TpeJCTaBlIeHHE O MpolIeMax, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3UYECKUX METOJ0B
1ocJe MpeIBapUTEIbHOTO 00CYKICHHUS C IIEJarorom; UCIoIb3ys OMMCAaHUE UCCIIEOBAHUS, BBIICTATD
IIPOBEPAEMOE MPEIIOI0KEHUE, OLEHUBATh IPABUIBHOCTh MOPAJKA IPOBEIEHHS MCCIEJOBaHUS,
JIeTIaTh BHIBOJIBL;

yMETh HaxOJUTh C HCIOJb30BaHUEM ULUGPOBBIX 00pa30BATENIBHBIX PECYPCOB OMBITHI 110
HaOMIOACHUIO (DU3MYECKUX SBJICHUH WM (U3NYECKUX CBOWCTB Ten (KaNWJUIApPHBIC SIBICHUS,
3aBUCMMOCTh JaBJIGHUS BO3[yXa OT ero oO0béMa, TemmepaTypbl; CKOPOCTH Ipoliecca
OCTBIBaHUS/HArpeBaHusi HpPU H3IYYEHHU OT LBETa M3JIydyarollel/IoMIomaoned MOBEpXHOCTH;
CKOpPOCTB MCIIAPEHUS BOJABI OT TEMIIEPATYPHI )KUJKOCTU M IUIOMAAN €€ TTOBEPXHOCTH; IEKTPH3AIH
TeJl ¥ B3aUMOJEHCTBHE DSJIEKTPUYECKMX 3apsAl0oB; B3aUMOJICHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TMOJICH TOCTOSHHBIX MAarHUTOB; JEUCTBUS MAarHUTHOTO TOJS Ha
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA JIEKTPOJBUraTelNsl MOCTOSHHOIO TOKA):
(bopMyIHpOBaTH TPOBEpSAEMBIC TMPEANONIONKEHUS, COOMPAaTh YCTAHOBKY M3 MPEAJIOKESHHOTO
00OpyZOBaHUS C ONOPOM Ha CXEeMy; OIMCBIBaTh XOJ OMNbITa U (OPMYIUPOBATH BBIBOABI IOA
PYKOBOJICTBOM TI€/Iarora;

UMETb MPEJICTaBICHUS O U3MEPEHUH TeMIIepaTypbl, OTHOCUTEIbHOMN BIaXXHOCTH BO3/yXa, CHJIbI TOKa,
HaNpsDKeHUs C MCIIOJIb30BAaHMEM AaHAJIOTOBBIX NPUOOPOB M AATYMKOB (PU3UUECKUX BEIWYMH; INPH
IIOMOLIY T€Jarora CpaBHUBAThb pe3yJIbTaThl H3MEPEHUN C Yy4€TOM 3aJaHHOM abCOIIOTHOM
MOTPEUIHOCTH;

MIPOBOJIUTH COBMECTHO C TIEIarOroM HCCIIEIOBAHUE 3aBUCHMOCTH OJTHOW (DPM3NYECKON BETMYUHBI OT
JPYTol € MCIIOJIb30BaHUEM MPSIMBIX M3MEPEHHH (3aBUCHMOCThH COMPOTHBIICHHUS MPOBOJHHUKA OT €T0
JUIMHBI, TUTOILAAM MTONEPEYHOr0 CEYEHUS U YEIbHOTO0 COIPOTUBIICHHS BELECTBA IPOBOIHUKA; CHIIBI
TOKa, WIyOIer0 4epe3 NPOBOJHHUK, OT HANpPsHKEHHS Ha IMPOBOJHUKE; HCCIEIOBaHUE
[I0CJIeIOBATENbHOTO UM IApauIeIbHOTO COEMHEHWH MPOBOJHUKOB): IJIAHUPOBATH HCCIEIOBAHMUE,
coOMpaTh YCTaHOBKY M BBINOJHATH HM3MEPEHHUS TIOJ PYKOBOJICTBOM TeNarora, Ciemys
IIPE/UIOKEHHOMY IUIaHy, (UKCHpPOBATh pPe3yJbTaThl IMOJYyYEHHOH 3aBHUCUMOCTH B BHUJAE TaOIULl U
rpaduKoB, JieN1aTh BBIBOJBI [0 pE3yJIbTaTaM MCCIEI0BAHUS MTOCNIe 00CYKIEHUS C MEJaroroM;
COOTHOCHTh KOCBEHHBIE HM3MepeHHs (U3NYECKMX BETUYMH (yJIesbHas TEIUIOEMKOCTh BEIECTBA,
COIIPOTHBIIEHUE MPOBOJHUKA, pabOTa M MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA): C TMOMOIIbI0 Ierarora
TUTAHUPOBATh HW3MEpPEHUs, COOMpaTh OSKCIIEPHUMEHTAIBHYIO YCTaHOBKY, CIEAYS TPEIIOKECHHON
MHCTPYKIIHHU, U BBIUUCIIATH 3HAUCHHE BETUYMHBI;

coOmro/1aTh TpaBuiia TEXHUKU O€30MacHOCTH TMpHU paboTe ¢ JabopaTOPHBIM O0OpPYIAOBAaHUEM IOCTE
MIPEIBAPUTENILHOTO OOCYXACHUS C TIEAAroroMm;

COIIOCTABJIATh C MOMOIUIBIO TeJarora MPUHLUIBI JEHCTBUS M3YUYEHHBIX NMPUOOPOB U TEXHUUECKUX
YCTPOWCTB C OMOpPOW Ha WX ONMUCaHWs (B TOM 4YHCIE: CHCTEMa OTOIUICHHS IOMOB, THTPOMETD,
naposast TypOuHa, amIepmerp, BOJITMETD, CUETUYMK  3JIEKTPUYECKOM SHEpIruuy,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HAarpeBaTeNbHbIE AIEKTPONPUOOPHI (IPUMEpPHI), IEKTPUUECKHE
NPEJOXPAaHUTENN;  DJIEKTPOMAarHUT,  AJIEKTPOABHUraTelb  MOCTOSHHOTO  TOKAa),  HUCHOJb3YS
METOAMYECKHE MaTephalbl O CBONCTBaX (HU3UYECKUX SBICHHA W HEOOXOoauMble (u3muecKue
3aKOHOMEPHOCTH;

pacrno3HaBaTh II0CJI€ MPEIBAPUTENIILHOTO OOCYXACHHUS C IMEJaroroM mpoCTble TEXHUYECKUE
YCTPOHCTBA W HM3MEpPUTEIbHBIE MPHOOPHI TIO CXeMaM M CXEMaTHYHBIM DPHUCYHKaM (JKUIKOCTHBIH
TEPMOMETp, TEPMOC, TCUXPOMETP, TUTPOMETP, JIBUTATENIb BHYTPEHHEIO CTrOpaHUs, 3JIEKTPOCKOII,
peocTar); COCTaBISATH CXEMBl JJIEKTPUYECKHX IIeTed C IOCIeA0BAaTEIbHBIM | IapauIeIbHBIM
COEIMHEHUEM JIEMEHTOB, COOTHOCS YCIOBHBIE 0003HAUEHHS SJIEMEHTOB AIEKTPUYECKUX LIETICH;
MPUBOANTH TPUMEPBI/HAXOMUTh HH(GOPMAIMIO O TpPUMEpax TMPAKTHUIECKOTO HCIOIb30BAHHS
(bu3NYeCKUX 3HAHWU B MOBCEIHEBHOW JKM3HU JUIS oOecriedeHus] 0€301MacHOCTH TPU OOpalleHuH C
npubopaMu M TEXHUYECKHMMU YCTPOHMCTBAMH, COXPAHEHHUS 3]I0pOBbsl M COOJIOAECHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKpY’KaIOIEH Cpee;



— OCYHIIECTBIIATh C TOMOINIbIO TieAarora MOUCK HH(popMamuu (PU3NIECKOTO CONEpKaHUS B CETH
WHuTepHeT, HAa OCHOBE HUMEIOMIMXCS 3HAHUN M TYTEM CpPaBHEHUS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIICIISAITH MH(POPMAITUIO, KOTOPAs! SIBJISICTCS TPOTUBOPESUYMBOM MM MOXKET OBITH HEJOCTOBEPHOIA;

— HCIIOJIb30BaTh TIPH BHITIOJHEHUH YYEOHBIX 3a/JaHUN OTOOpPAHHYIO IMEJaroroM Hay4YHO-TOMYJISIPHYIO
muTepaTypy GU3HUECKOTO COJICPIKaHUs, CIIPAaBOYHBIC MaTepUAIbI, pecypchl ceTu HTepHEeT; BIaleTh
npuéMaMHu KOHCIICKTUPOBAHUS TEKCTa, IPeoOpa3oBaHusl HHPOPMAIIMK U3 OJTHOM 3HAKOBOH CHCTEMBI
B JIPYTYIO C OMOPOH HA aNTOPUTM U YTOUHSIOIINE BOTIPOCHI TIE1arora;

— co3JaBaTh IOJ PYKOBOJCTBOM IIeJarora ¢ OOCYXXJICHHEM IUTaHa paOOThl MHCHMEHHBIC M KpaTKUE
YCTHBIE coOOIIeHus, 0000mmas uHGOPMAIMI0O W3 HECKOJIBKHX HCTOYHUKOB (PU3UUECKOTO
COJIEp>KaHusl, B TOM YHCIIC TyOJIMYHO MPEACTABISATh PE3YIbTAThl IPOSKTHOW MITU MCCIIEA0BATEIHCKOM
JESATEILHOCTH; TP TOM IPAMOTHO HMCIIOJIb30BaTh U3YUCHHBIM MOHATHHHBIN aIapar Kypca (hU3HKH,
COIPOBOXATH BBICTYIUUICHHE MTPE3CHTAIIHCIH;

— IPH BBITOJIHEHUU YYCOHBIX MPOEKTOB U MCCIEAOBAHUN (DU3MUYECKUX MPOIIECCOB MOJ] PYKOBOJCTBOM
mejarora pacmpenesisiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHUH C IIOCTaBJICHHBIMHU 3ajJadaMH,
CIICTUTh 3a BBINIOJHEHUEM IIJIaHa JCHCTBUI W KOPPEKTUPOBATH €ro, aJCKBAaTHO OIICHUBATH
COOCTBEHHBIN BKJIAJ B JICATEILHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(IUKTHL.

9 kjacc
[IpenMeTHbIEe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTE Y 00YUaAOIIUXCS
YMEHUN:
— OpHUEHTUPOBATHCA B IMOHATHSAX M ONEPUPOBaTh MMU Ha 0a30BOM YpOBHE: CHCTEMa OTCYETa,
MarepuaibHasi TOYKA, TPACKTOpPHUSA, OTHOCHUTEIBHOCTh MEXaHUYECKOro [IBIKCHHMsS, Jaedopmanus
(ympyras, muiacTuueckas), TpeHHE, YeHmpocmpemMumeibHoe yCKopeHue, HEBECOMOCTh U TEPErpy3Ku;
LIEHTP TSHKECTH; a0COTIOTHO TBEPOE TEJIO, IICHTP THKECTH TBEPIOTO TEla, PABHOBECUE; MEXaHHUCCKHUE
KoJieOaHusi W BOJIHBI, 3BYK, HMH(Pa3BYK U YyJIbTPa3BYyK; D3JIEKTPOMAarHUTHBIC BOJHBI, IIKaja
ANIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTb U JallbHO30PKOCTh, CHEKmMpbl UCHYCKAHUA U
noenowenus; anbda-, 6eTa- 1 raMMa-u3ITydeHUs, U30TOIIBI, SIACPHAS YPHEPTeTHKA;
— COOTHOCUTH SIBIICHUSI TIOCII€ TMPEABAPUTENBHOTO OOCYXKACHUS C TelAaroroM (paBHOMEpHOE U
HEpPaBHOMEPHOE MPSMOJIUHEHHOE IBHUKEHUE, PABHOYCKOPEHHOE MPAMOJIUHEHHOE ABUKEHUE, CBOOOTHOE
MajJieHre TeJ, PABHOMEPHOE IBUKEHHE MO OKPY>KHOCTH, B3aMOJICUCTBUE Tell, PEAKTUBHOE JIBUKECHUE,
KosebaTeNnbHOE ABIKEHUE (3aTyXalolIie U BRIHYKIEHHBIE KOeOaHus), pe30HaHC, BOJTHOBOE JIBIKEHUE,
OTpa)k€HUE 3BYyKa, MPSIMOJIUHEHHOE PACTIPOCTPAHCHHUE, OTPAXKECHHE U MPEJTOMIICHUE CBETA, TTOJTHOE

BHYTpPEHHEE OTPaKEHUE CBETA, Pa3JIoKeHHE O0€J0ro CBEeTa B CIIEKTP U CIOKEHHE CIIEKTPAIbHBIX IIBETOB,
JMCTIEpPCUsl CBETa, €CTECTBEHHAs PaIHOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CHEKTPa U3JIyUeHHs])
10 ONKCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PHU3HUECKOe
SBJICHUE;

— pacro3HaBaTh C MOMOIIBIO ME€Aarora MposiBICHNE U3YYEHHBIX (PU3MUECKUX SBJICHUI B OKpYXKaroIleM
Mupe (B TOM uucie (U3MYECKHE SIBICHHUS B NPUPOJE: NPWIMBBI M OTJIUBBL, JBUKCHHE IUIAHET
CoyHEeUHOU CUCTEMBI, PEAKTUBHOE JIBUJKEHUE JKHUBBIX OPraHU3MOB, BOCHPHITHE 3BYKOB KMBOTHBIMH,
3eMJIETPSICEHHE, CEMCMUYECKHE BOJIHBI, IIyHAaMH, 3XO, LIBETa TeJl, ONTHYECKHE SIBICHUS B IPHUPOJE,
Ouosiornyeckoe JEHCTBHE BHAUMOIO, YIbTPA(UOIETOBOIO M  PEHTIEHOBCKOTO  H3IyYCHMH;
€CTECTBEHHBIN paJMOaKTUBHBIA ()OH, KOCMUYECKHE Jy4Yd, PAJAHMOAKTUBHOE H3Iy4YEHHE MPUPOIAHBIX
MUHEpAJIOB; JeHCTBUE paJMOAKTHBHBIX M3JIyU€HHH Ha OpraHu3M 4YeJoBeKa), NpPU OSTOM IO
PYKOBOJICTBOM II€larora MEepeBOAMTHh MPAKTHUECKYIO 3a7auyy B y4eOHYIO, BBIACIATH CYIIECTBEHHbIE
CBOWCTBA/IpU3HAKU (PU3UUECKUX SBICHUM;

— OMMCHIBATh MOJ PYKOBOJCTBOM II€Jarora ¢ 00cy/1eHnueM IjiaHa paboThl U3y4YEeHHbIE CBOICTBA TeN U
¢busnueckue SBICHUS, UCIIONb3Yyd (PU3NUECKHE BETUYMHBI (CPEAHSISl 1 MTHOBEHHAsI CKOPOCTh TeJa MpH
HEPAaBHOMEPHOM [BHKEHHH, YCKOPEHHE, NIEPEMEILECHUE, IIyTh, YIIIOBas CKOPOCTb, CUJIa TPEHUs, CHIJIA
YIPYTOCTH, CUJIa TAKECTH, YCKOPEHHE CBOOOIHOIO MaJeHUs, BEC Tella, UMITYJIbC Tesla, UMITYJIbC CHUJIBL,
MexaHudeckass paboTa M MOIIHOCTb, NMOTEHIMATbHAs SHEPTUs Tesla, MOJHATOrO HaJ MOBEPXHOCTHIO



3eMJIM, TOTEHIUAIbHAsl PHEPrUs CXKATOW MPYKUHBI, KUHETHYECKasi SHEPrus, MOJIHAsS MEXaHUYecKas
SHEprus, Mepuoj W YacToTa KojieOaHWii, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh
CBETa, [10KAa3aTelb MPEIOMIIEHHS CPENbl); IPH ONMCAHUM C IIOMOIIBIO YUUTENS IPAaBUIBLHO TPAKTOBATH
¢u3N4YeCKUi CMBICT HCIIONB3YEMbIX BEIUYMH, OOO3HAUYEHUS M EIWHUIBI (PU3MUECKUX BEIWYHH, C
OMOpOM Ha METOJMYECKUX MaTepual HaxXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BETUYMHAMHE, CTPOUTH TPaQUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;
— XapaKTepu30BaTh IOCJE MPEABAPUTEIHHOIO OOCYKIEHUSI C MelIaroroM CBOMCTBa Tel, (pU3NYECKUE
SIBJIGHUSI U MPOLIECCHI, UCIIOIb3YS 3aKOH COXPAHEHUS SHEPIUHU, 3aKOH BCEMUPHOI'O TATOTEHUS, TPUHLIUIT
CYNEPHO3UIMKA CHJI, IPUHLHUI OTHOCUTENbHOCTH ['anmunes, 3axoHsl HplOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAXCHHS U MPETOMIICHHsS CBETa, 3aKOHBI COXPAHEHUS 3apsSJ0BOrO U MacCOBOTO
qHucel TMpH SACPHBIX PEAKIHAX; HPU ITOM HAXOIUTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa M €ro
MaTeMaTHYeCKOe BBIPAXKEHHE C OMOPOi Ha U(poBbIe 00pa3oBaTeNbHbIE PECYPCHI;

— COOTHOCHUTH IO/ KOHTpOJIEM Iefarora (pu3n4ecKue MpoIecChl U CBOWMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTyalluil MpaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIBIATH MPU IMOMOIIM IIeaarora
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD

00BbsICHeHUE U3 2—3 JIOTHYECKUX IIATr0B C OTMOPOil Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUYECKHX SIBICHUH,
(bU3MYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

— pemath TUIIOBBIE PACYETHBIC 3a/1a4d B 1—2 JEWCTBUS C ONOPOH Ha alrOPUTM, NPEIBAPHTEIHHO
pa3o0paHHBIA COBMECTHO C, UCTIOIB3Ys 3aKOHBI 1 ()OPMYIIBI, CBSI3BIBAIOIINE (PH3NUECKUE BEIIUMYMHBI: Ha
OCHOBE AaHaJM3a YCJIOBUS 3aJayd 3alMChiBaTh KPaTKOe YCIOBUE, BBIABIATH HENOCTAIOLIME WU
M30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI W (OPMYIBI, HEOOXOIMMBIE MJsl PEUICHUs, MPOBOIUTH
pacuéThl U OLEHUBATh C IMOMOINBIO YYHUTENS PEATUCTUYHOCTb IMOJYYEHHOTO 3HA4YEeHUs (U3NUECKOM
BEJINYMHEI;

— HMMeTh NpeJICTaBlIeHNe O MpobiIeMax, KOTOpble MOXKHO PELIUTh IPU HOMOILIM (PU3MUECKUX METOIOB;
UCHOJb3Yysl ONUCAaHWE HCCIIEAOBAaHU, MOCIE MPEIBAPUTEIBHOTO OOCYKIEHHs C IearoroM BbLIEIAThH
IIPOBEPSIEMOE IPEIOI0KEHNE, OLICHUBATh IPaBUIIBHOCTD MOPSAIKA POBEACHUS UCCIIEOBaHMSI, AEIaTh
BBIBO/Ibl, HHTEPIIPETUPOBATh PE3YyJIbTAThl HAOIIOACHUMN U OIBITOB;

— YMETh HaXOJIUTh C UCIOJIb30BaHUEM LIUPPOBBIX 00PA30BATEIBHBIX PECYPCOB OIBITHI IO HAOJIIOIEHUIO
(bU3UYECKUX SIBICHUN WM (PU3MUECKUX CBOMCTB Tell (M3y4eHHE BTOpPOro 3akoHa HpioTOHa, 3akoHa
COXpAHEHMs SHEPrHH; 3aBUCUMOCTh Iepuoja KojeOaHUH NMpYKMHHOTO MasTHUKA OT Macchl rpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCUMOCTh OT aMIUIMTYAbl MalblX KoyieOaHWH; MpsSMOJUHEIHOe
pacrpocTpaHEeHHE CBETa, Pa3lIoKeHHE Oenoro cBeTa B CHEKTP; M3yueHHE CBOMCTB M300pa’keHUs B
MIJIOCKOM 3€pKaJie U CBOMCTB M300pakeHMs IpeIMeTa B coOMparoiiei TMH3€e; HaOII0ACHUE CIUTONTHBIX U
JUHEWYaThIX CHEKTPOB HM3JIyYEHHs): CaMOCTOSTENbHO COOMpAaTh YCTAaHOBKY W3 M30BITOYHOrO Habopa
000py/10BaHUs C OMOPOM HA CXEMY; OMHMCHIBATh XOJI ONbITA U €r0 Pe3yiIbTaThl, POPMYIUPOBATH BHIBOJIBI
II0J1 PYKOBOJICTBOM II€/1arora;

— TMPOBOJAUTH MNPH HEOOXOJUMOCTH CEpUI0 MPSAMBIX H3MEPEHUH, ompenenss cpeaHee 3HAYCHHE
u3MepsieMoit BenuuuHbl (poxycrnoe paccmosinue cobuparoweti 1un3bl); 000CHOBBIBATH BBIOOP CIIOCOOa
M3MEPEHUs/U3MEPUTEIIBHOTO TPUOOpa;

— TMPOBOJUTH COBMECTHO C TMEJaroroM HCCIEI0BaHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIUYHMH C
UCIOJIb30BaHUEM TMPSAMBIX H3MEpEHUil (3aBUCMMOCTb IMYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JBMKEHUH 0€3 HauyaJIbHOW CKOPOCTH; TIepruo/ia KoieOaHui MaTeMaTHUYeCKOro MasiTHUKA OT JUTMHBI HUTH;
3aBHCHMOCTH YIJla OTpa)KeHHs CBETa OT yIJia MajJieHusl U yria MpeJoMJICHHs OT yria MaJieHus): mocie
0o0CyXJIeHUsI TI0J] PYKOBOACTBOM I€Jarora IUIAHUPOBaTh HCCIEOBaHUE, COOMpaTh YCTaHOBKY,
(buKcUpOBaTh pe3yJabTaThl MOJYYEHHOMN 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BHUJIE TaOIUI] U rpa(UKOB,
JieNIaTh BBIBOJIBI IO PE3YJIbTaTaM HUCCIIEIOBaHUS;

— COOTHOCUTBH KOCBEHHBIE U3MEPEHUs (U3NUECKUX BEIMUUH (CPEIHSS CKOPOCTh U YCKOPEHHE Tefa Mpu
PaBHOYCKOPEHHOM JBUKEHHMH, YCKOPEHHE CBOOOTHOTO MaJieHusi, KECTKOCTh MPYXKUHBI, KO3()PUIIHEHT
TPEHUSI CKOJBKEHHs, MeXaHHueckas paboTa W MOIIHOCTb, 4YacToTa M TMepuoja KosebaHui
MaTEMaTHYECKOIr0 U MPYKMHHOI'O MasTHUKOB, ONITUYECKas cujia coOMparoliei JTUH3bI, paJuoaKTUBHBIN
¢oH): c MOMOIIBIO Tefarora MJIaHUPOBATh MU3MEPEHHsI; cOOUPATh AKCIEPUMEHTAIBbHYIO YCTaHOBKY U



BBINOJIHATE U3MEPEHUs, CIenysl NPEAJIOKCHHOH HWHCTPYKIUH; BBIYUCIATH 3HAUYEHUE BEIUYMHBI U
aHAIM3UPOBATh MOITYYCHHBIE PE3yIbTAThl C YUETOM 3aaHHOMN ITOTPELIHOCTH U3MEPEHHIA;

— co0yoaTh MpaBuUila TEXHUKU O€30MacHOCTH MpH padoTe ¢ J1abopaTOpHBIM OOOPYAOBAaHHEM IIOCIE
IPEBAPUTEILHOTO 00CYXKICHUS C MEAarorom;

— COIIOCTABIATh C TIOMOINBIO TI€Jarora OCHOBHBIC TNPH3HAKH HW3YYEHHBIX (U3UUECKUX MOJIEINEH:
MaTepuaibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEUYHBIM MCTOYHUK CBETa, JIy4, TOHKas JIMH3a,
IUTaHeTapHas MOJENb aTOMa, HYKJIOHHAas MOJIeNb aTOMHOIO siApa C OMNOpPOH Ha METOAWYECKHE
MaTepuabl;

— XapaKTepH30BaTh IOCJIE TPEABAPUTEIHHOTO OOCYXAEHUS C TMEAaroroM MPHHLIUIBI JIEHCTBUSA
U3y4YCHHBIX PHOOPOB U TEXHUYECKUX YCTPOMCTB C ONMOPOH Ha MX OMHUCAHUS (B TOM YHCIIE: CIIHIOMETP,
JATYNKH TIOJIOKEHHSI, PACCTOSIHMS M YCKOPEHHUs, PaKeTa, 9XOJOT, OYKH, MEPUCKOI, QoToarmapar,
ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), ucnonb3ys TuppoOBbIe
00pa3oBaTeNbHBIC PECYPCHI;

— HCIONB30BAaTh TOJI PYKOBOJACTBOM IIE€AAarora CXeMbl M CXEMaTHYHbIE PHCYHKH HW3YYE€HHBIX
TEXHHUYECKUX YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB MPH DPEIICHHH
Y4eOHO-TIPAKTHYECKUX 3a]1a4; ONTHYECKHE CXEMBI JJIsl TOCTPOSHHS M300paKEHUH B TUIOCKOM 3epKaje U
coOuparomieii JIMH3E,

— TPUBOAUTH TPHUMEPHI/HAXOAUTh HHGOPMAIMIO O TMpPUMEpax MPAKTHYECKOTO HCIIOIb30BaAHHS
(Gu3MYECKUX 3HAHWUH B IOBCEAHEBHOW JXKU3HU JUIS OOecTieueHUs: OS30MacHOCTH TpPH OOpAlICHHH C
npubopaMu ¥ TEXHUYECKHMMH YCTPOHCTBAaMH, COXpPAHEHHsS 3[0POBbSl U  COOJIIOACHUS HOPM
HKOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOIIEH cpeie;

— OCYIIECTBIIATH 1O/ PYKOBOJACTBOM II€J[arora MoucK MHGopManuu GpU3NIecKOro COIACp)KaHHUsS B CETH
Wurteprer, camoctosiTensHO (GopMynupysh TOHCKOBBIM 3ampoc, HAXOAWTh IIYTH OIpPEIeNICHHS
JOCTOBEPHOCTH TOJYYEHHOH HWH(POpPMAMKM HA OCHOBE HUMEIOIIMXCS 3HAHUU W JIOTOJIHUTEIBHBIX
HCTOYHHKOB;

— WCTOJIB30BaTh MPH BBHINMOJHEHUH yYeOHBIX 3aJaHHi OTOOPAHHYIO MENaroroM Hay4YHO-MOMYJISIPHYIO
JIUTEPATYpy (PU3NYECKOrO COAEpKaHMs, CIIPAaBOYHBIE MaTEepHAalbl, pecypchl ceTn VIHTepHeT; BiIaaeTh
npuéMaMi KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HH(POPMALUMH U3 OJHON 3HAKOBOW CHCTEMBI B
APYTyI0 C OMOPOW Ha AJTOPUTM M YTOYHSIOUIME BOMPOCHI MENarora; co3aaBaTh IMOJ PYKOBOJCTBOM
nejarora ¢ 00CyXJeHHeM IulaHa paboThl MUCbMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE MH(pOpMAIUU
U3 HECKOJIbKHX HCTOYHHUKOB (DM3MYECKOTO COACPIKaHUs, IYOJUYHO TPEACTaBISATh Pe3yabTaThl
MIPOEKTHOM WM MCCIEe0BATENbCKON NEATETbHOCTH; MPU 3TOM TPaMOTHO HCHOJb30BATh HM3Y4YEHHBIN
MOHATUIHBIN anmapaT U3y4aeMoro pasnena (U3WKHA M COMPOBOXKIATh BHICTYIJICHHE TpE3eHTAlneH ¢
y4€TOM 0COOCHHOCTEN ayJJUTOPUN CBEPCTHUKOB.

Coaep:xanue yueOHOI0 npeamera
7 kaacc

Pa3znen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY/KAIOLIET0 MUpa

®usnka — Hayka o mpupoze. SBrenus npupoas (MC). dusiueckue SBIEHHS: MEXaHHUECKHE,
TEIUIOBbIE, AJIEKTPUUYECKNE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BenUYUHBL. M3MmepeHue ¢u3nMueckux BeNMWUYMH. Qusuueckue npu60pb12.
Toepewnocms usmepenuti. MexayHapoJIHasi CUCTEMa €IMHUILI.

Kak ¢usuka u npyrue ectecTBEHHbIE HAYKH M3Y4alOT NpUpoOLy. Ecmecmeenno-nayunviti memoo
NO3HAHUA. HAONI00eHUe, NOCMAHOBKA HAYYHO20 BONPOCAd, BblOGUICEHUE SUNOME3, IKCHEePUMEHM HO
npoeepke cunomes, obvAcCHenue Had.00aemozo sagnenus. Onucanue QuauyecKux A6NeHUll ¢ NOMOWbIO
MoOenelu.

! MC — 31eMEeHTHI COZCPIKAHUA, BKITIOYAIOUINE MEKIIPEAMETHBIC CBA3U, KOTOPBIC noz[po6Hee PacCKpBIThI B TCMAaTHYCCKOM
TIJTaHUPOBAHUU.

2 3,HGCI: " fajaee KypCuBoOM 0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCA B O3HAKOMUTEJIILHOM IIaHE. Hez[aror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepuaja.



[Tpeamer 1 MeTObI HUBUKH.

ﬂemoncmpauuu?’

1.MexaHuueckue, TeIIOBbIC, YIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2.0Ouznyeckue NpuUOOpsl W MpoLEeAypa MNPSMBIX H3MEPEHHI aHaJoroBbIM U IU(GPOBHIM
puOOpoOM.

3. Onpenenenue NOrpeIHOCTH SKCIIEPHUMEHTA.

@ponmanshsle 1adopamopHvie padomul UIU I1EKMPOHHAA OEMOHCIMPAYUSL.

1.Omnpenenenue UeHbI A€ICHUS U3MEPUTEIBHOTO MPUOOpa (KCIONIb3ys TEXHOJIOTHUECKYIO KapTy
9KCIIEPUMEHTA).

2. Usmepenue 00bEMa KUAKOCTU U TBEPIOTO Tea

3. Onpeoenenue pazmepos Maivlx mei.

Pa3nen 2. [lepBoHaYaIbHbIE CBEIEHUS O CTPOEHUH BelECTBA

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pasmepsi. Onvimol, 0oKazvisaoujue OUCKpemHoe
cmpoeHue gewecmaa.

JBuxkenue uactui BemecTBa. CBA3b CKOPOCTU JIBIDKEHHUS YACTHI] C TeMIIepaTypou.
BpoynoBckoe naBmwxkenue, auddysus. Bzaumooeiicmeue uacmuy ewjecmea: NpumsdceHue U
ommankusauue.

ArperatHple  COCTOSIHUSI ~ BEILIECTBA:  CMpOeHUe  2a308,  JHCUOKocmeu U MEEPObIX
(kpucmannuueckux) men. Bzaumoceasv meocdy ceoticmeamu 8ewecms 8 pA3HBIX ASPeSAMHbIX
COCMOSHUAX U UX AMOMHO-MONEKVAAPHLIM cmpoeHuem. OcobeHHocmu azpe2amHublx cCOCMOAHUU 800bl.

Hemoncmpayuu

1.HaGmronenre OpOyHOBCKOTO IBUKCHHUS.

2.Hab6monenue nuddysum.

DponmanvHole 1ab60pamopHvlie padomvl U ONbIMbL

1.0ueHka quamMeTpa aroMa METOJIOM PAAOB (C UCIIOIb30BaHUEM (GoTorpaduii).

2.01BbITH IO HAOIOIEHUIO TETNIOBOTO PACIIMPEHHS Ta30B.

3.0nbITBl IO OOHAPYKEHUIO JEHCTBHUS CHJI MOJIEKYISIDHOTO NPUTSOHKCHUS (2/1eKMpPOHHAA
oemoHcmpayus).

Pa3nen 3. /IBu:xeHue 1 B3auUMo/ielicTBHE TeJl

Mexannueckoe ABuxeHue. PaBHOMepHOe M HepaBHOMepHOe aBuxkeHue. CkopocTh. CpedHss
CKOPOCMb NPU HEPABGHOMEPHOM 08UdCeHuU. PacuéT myTH U BpeMEHU JABWKCHHUS.

SBnenue uHepUUU. 3akon unepyuu. Bzaumooeticmsue men Kax npuvuHa uU3MeHeHUs CKOpPOCmu
osudcenuss men. Macca kax mepa unepmuocmu mena. IlnotHocTh BemectBa. (C6sa3b NIOMHOCMU C
KOIUYEeCMEoM MOEKYI 8 edunuye o6véma eeujecmaa.

Cuita kak xapakTepucTuka B3auMozeicTBus ten. Cuna ynpyeocmu u 3akoH ['yka. M3mepenue
CUTbL ¢ noMowblo OuHamomempa. SIBneHUe TATOTeHUs U cuia Tsbkectu. Cuna msocecmu Ha Opyeux
nnanemax (MC). Bec tema. HeBecomocTh. CliokKeHHME CHII, HAmNpaBICHHBIX IO OJHOW MPSIMOM.
PaBHogeiictBytomas cun. Cuna mpenus. Tpenue ckonvocenus u mpenue noxos. Tpenue 6 npupooe u
mexHuke (MC).

Hemoncmpayuu

1.HaGmoieHne MeXaHn4ecKoTo JIBUKEHHUS Tela.

2.M3MepeHune CKOPOCTH MPSIMOJIMHEHHOTO IBHKCHHSI.

3.Ha6mroneHue ssBeHUS HHEPITUH.

4.HabmoieHre U3MEeHEHUs! CKOPOCTH NPH B3aUMOJIEHCTBUU Tell.

5.CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO Tell.

6.CnoxeHne Cuil, HalpaBJICHHBIX 110 OJHOH MPSIMOH.

® Bee JlemoucTparu i JIaGopaTopHbie paGoThI, IPEICTABICHHEIE B CONEPKAHNM, JOMYCKASTCS (MOYKHO) IIPOBO/IHTS,
HCTIONB3YSl MHPOPMAITMOHHBIE U DJICKTPOHHBIC TEXHOJIOTHH (IIM(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI).

31ech 1 Jajee NPUBOANTCS PACIIMPEHHBIH ITepeueHb JJaO0paTOpHBIX paboT M ONBITOB, U3 KOTOPOTO YUUTENb AeIaeT BEIOOp
10 CBOEMY YCMOTPEHHIO.



7. JleMOHCTpalus CUJIbl YIPYTOCTH Ha pa3IM4HbIX MaTepHasax.

DponmanvHbie 1a60pamopHvle padomsvl U ONbLINLL,

1.0Onpenenenne CKOpPOCTM PpPAaBHOMEPHOIO JBMXKEHHUS (IIapUKa B KUJIKOCTH, MOJEIH
JIEKTPUUYECKOTO aBTOMOOWIIS U T. I.) (271eKMPOHHAA 0EMOHCIMPAYUSL).

2.0npeneneHne CpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM [IapHKa 110 HAKIOHHOM TIOCKOCTH.

3.0npeneneHue IIOTHOCTH TBEPIOTO Tea.

4.0nbITEl, JIEMOHCTPUPYIOIIME 3aBUCHMOCTb pPAacTsDKeHUs (JeopManuu) TpPYKUHBI OT
IIPUIIOKEHHOM CUIIBI.

5.0mBITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHHS CKOJBXEHHS OT Beca Telaa MU
XapakTepa COINPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

Hasnenne. Cnocobvi ymenvulenus u ysenuueHus oaenenus. Jlasnenue 2aza. 3a8ucumocmoy
oaenenus eaza om obvéma, memnepamypwl. llepedaua dasnenus meépoviMu meiamu, HCUOKOCMAMU U
eazamu. 3axon Ilackana. Ilneemamuueckue mawiunsl. 3aBUCUMOCTD JIABJICHUS KHUJIKOCTH OT TITyOUHBI.
Cooowarowuecs cocyowt. I uopasnuueckue mexanusmoi.

ATtmocdepa 3emnn u aTMocdepHoe NaBieHue. [IputuHsl Cyuecmeo8anus 8030VuHoO 000104KU
3emnu. Onvim Toppuuennu. Hzmepenue ammocghepnozo oOasneHus. 3a8UCUMOCTb aAMMOCHEPHO20
odaenenusi om 8blcombl HAO YpoeHem Mops. Ilpubopwel 01 uzmepenuss ammocghepHoco 0asieHusl.

Heticmeue ocuoxocmu u 2aza Ha nozpysicéHHoe 6 Hux meno. BulTankuBaromas (apXumenroBa)
cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1.3aBuCHMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

2.Ilepenaya naBiaeHUs )KUIKOCTHIO M Ta30M.

3.Coo0maronrecs: CoCy/Ibl.

4.T'mapaBianueckuii mpecc.

5.IIposiBnenue aeiicTBUs aTMOC(EPHOTO 1aBICHUS.

6.3aBHCUMOCTh BBITAIKHBAIONIEH CHIBI OT 00BEMa MOTPYKEHHOW YacTW Tela M IUIOTHOCTH
KHUJIKOCTH.

7.PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKHUKOCTH.

8.YcnoBue mnaBaHUS TeN: TUIaBaHWE WJIM TOTPYKEHHE TeNl B 3aBUCUMOCTH OT COOTHOIICHHS
IJTIOTHOCTEN TEJa U KUJIKOCTH.

®dponmanvusle n1adopamophvie pabomul U OnbvIM b

1.MccnenoBanne 3aBHCHMOCTH Beca Tella B BOZE OT 00BEMA MOTPYKEHHON B KHUIKOCTh YaCTH
Tena.

2.0npeneneHne BHITAIKHBAIOIIEH CHIIBI, IEHCTBYIOMIECH Ha TEJIO, MOTPYKEHHOE B )KUKOCTH.

3.IIpoBepka HE3aBHUCHUMOCTH BBITATKUBAIOIICH CHIIBI, IEHCTBYIOIIEH HA TEJNO B KHIKOCTH, OT
Macchl Tena.

4.0mbIThl, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOINIEH CUJIBI, JEHCTBYIOIIEH Ha TElO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KHUIKOCTh YaCTH TeJa U OT TUNIOTHOCTH JKUIKOCTH.

5.KoHcTpyupoBanue apeomerpa WM  KOHCTPYUPOBaHWE JIOJKH U OmpefelneHue  eé
IrPy30I0ABbEMHOCTH.

Pa3zpnen S. PaGoTra u MOIHOCTB. JHeprus

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAs IJIOCKOCTb. [Ipasuno pasnogecus pwiuaea.
Ilpumenenue npasuna pagnogecus pvivaza k 010Ky. «3onomoe npasunoy mexanuxu. KIIJ| mpocTeix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckas sHeprusi. Kunemuueckas u nomenyuanvHas suepeus. Ilpespawenue o0Ho2o uoa
MexaHu4eckou sHepeul 8 Opy2oil. 3aKOH COXPaHEHHUS YHEPTHH B MEXAHHKE.

Hemoncmpayuu

1.ITpumepsl MPOCTHIX MEXAHU3MOB.



@DponmanvHovie naﬁopamopnb1e3pa60mbl u onvimut’®
1.Onpenenenre paboOThl CUIIBI TPEHHSI IPU PAaBHOMEPHOM JIBH)KEHUU Tela 10 FOPU30HTAIBHON
MMOBEPXHOCTH.
2.WccnenoBanue ycioBUi paBHOBECHS pblyara.
3. Usmepenue KI1J] HaKITOHHOW TUIOCKOCTH (3J1eKMPOHHASA 0eMOHCMPAayus).
4.VI3ydeHne 3aKoHa COXPaHECHUS] MEXaHUUECKOW SHEPTHUH (971eKMPOHHAA OeMOHCIPAUU).
8 ki1ace

Pa3pen 6. TenstoBbIe sIBJICHUS

OcHognbie NON0NHCEeHUS MONEKYIAPHO-KUHEeMUYeCcKol meopuu cmpoeHus eewjecmea. Macca u
pasmepvl amomog u monekyi. Onvlmbsl, noomeepxicoarouue OCHOBHbIE NOJIONCEHUS MOLEKYISAPHO-
KUHemu4eckou meopuu.

Monenu TBEPAOro, >KUIKOTO M ra3o00pa3HOro COCTOSHUM BellecTBa. Kpucmannuueckue u
amopguvle mena. ObvsicHeHUe CBOUCME 2A308, HCUOKOCHEU U MBEPObIX Mel HA OCHO8e NOJIONCEHUl
MoneKyapHo-Kunemuyeckol meopuu. CMauyuBaHUE u KanuuiapHvle sglenus. Tennosoe pacuiuperue u
corcamue.

Temmnepatypa. Cesa3b memnepamypsl cO CKOPOCMbIO MENI08020 OBUNCEHUSL YACTUY.

Buyrpennsst sHeprusi. Cnocobvi usmeHenus 6HYmMpeHHeu dHepauu: menjionepeoaia U
cogepuierue pabomol. Buovl menionepedayu: menionpo8ooHOCmMy, KOHBEKYUs, U3LyYeHUe.

KonuyectBo TemnoTel. Yoervnas mennoémkocms eewecmea. Tennooomen u mennogoe
pasnosecue. YpasneHue meniogo2o O6aianca.

Inasnenue u omeepoesanue Kpucmauiuueckux eewjecme. YoenvHas menioma niaG1eHUsl.
Ilapoobpazosanue u konoencayus. Hcnapernue (MC). Kunenue. Yoenvnasa menioma napoobpazosanus.
3asucumocms memnepamypul Kuneuus om ammocgeprozo oasnenus. Brasxcrnocmov 6030yxa.

DHeprus TOIUBA. YOenbHas menioma c20paHusi.

Tpunyuner pabomsr mennoswix dsucameneu. KII/J[ mennosozo dsucamens. Tennosvie 0gueamenu
u 3awuma okpyaicaroueti cpeost (MC).

3axon coxpanenus u npeepawenus snepauu 8 mennoguvlx npoyeccax (MC).

Hemoncmpayuu

1.Habnronenne OpoyHOBCKOTO JIBUKEHHUSI.

2.Hab6monenue nuddysum.

3.Hab6mroieHre sBICHUI cMavMBaHUS ¥ KAWL PHBIX SIBIICHUH.

4.HalnroieHre TemIoOBOTO pacIupeHus Tedl.

5.M3MeHeHMe qaBlIeHUs Ta3a P U3MEHEHUN 00bEMa U HAarPEeBAaHUU WITH OXJTAKIICHHH.

6.IIpaBuiia u3MepeHus TeMIeparypsbl.

7.Buzsl Teronepenayu.

8.0xuyaxxieHne mpyu COBEPIICHUHN PaOOTHI.

9.HarpeBanue nipu COBEpIICHUH paOOTHI BHEITHUMHE CHJIAMH.

10.CpaBHeHME TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.

11.HabnroneHne KAMeHus.

12.HaGnrogeHne moCcTOSHCTBA TeMIIEpaTyphl IPH IMJIABICHUU.

13.Mopenu TeTUTOBBIX JIBUTATEIICH.

@ponmanvHvle 1a00pamopHble padOMbL U ONbIMbL

1.0mpITel IO OOHAPY)KEHHWIO JEUCTBUS CHJI MOJEKYJISIPHOTO TPHUTSKEHUS (2/1eKMpPOHHAA
demoncmpayus).

2.OMBITHI IO BBIPANTUBAHUIO KPUCTAJUIOB MTOBAPEHHOM COJIM MIJIH caxapa.

3.OmBITHI IO HAOJTIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KHUIAKOCTEH 1 TBEPABIX TEI.

4.0OnpeneneHue JaBICHUS BO3IyXa B Oa/IOHE MIMPHUIIA.

5.0mBITHI, TEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JIaBJICHHS BO3/yXa OT €ro 00béMa M HarpeBaHHUS
WJTH OXJIQXKICHUS.

6.HabGmoienne n3MeHeHus BHYTPEHHEH dHEPruM Teja B pe3yibTaTre TeIuionepenadn U padoTh
BHEIITHUX CHII.

7.HccnenoBanue siBICHUS TEIUIOOOMEHA P CMEIIMBAHUH XOJIOTHOM U TOpsiYeld BOJBI.



8.HccnenoBanue mpoliecca HCIapeHusl.
9.0mpeneneHne OTHOCUTEIHHOM BIAKHOCTH BO3TyXa.
10.0npeoenenue yoenvroti meniomul niagneHus 1b0d.

Pa3nen 7. DiaekTpuyecKue H MATHUTHBIE SIBJICHUS

Onexmpuzayus men. J|Ba posia >IeKTpUUECKUX 3apsaa0B. BanumoeiicTBre 3apsyKeHHBIX Tell.

Onekrpuueckoe mnone. [lpunyun cynepnosuyuu 21eKmpuyeckux noaei (Ha KauyecmeeHHOM
ypogHe).

Hocumenu snexkmpuueckux 3apso0os. dnemenmapHulii snekmpudeckuti 3aps0. Cmpoenue amoma.
[TpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsiia.

Onekrtpuueckuil Tok. VYenosus  cywecmeosanus  onekmpuueckoeo  moxa. VcTOUHUKH
MOCTOSIHHOTO ~ TOKa. JIeWcTBUSL DJIEKTPUYECKOro TokKa (TEIIOBOE, XHMHUYECKOE, MAarHuTHOE).
Dnexmpuyeckutl mox 6 HCUOKOCMAX U 2a3aX.

PaGoTa m MOIIHOCTH ANEKTPUYECKOTO TOKa. 3axou owcoyias—Slenya. Dnexmpuueckue yenu u
nompebumenu 1eKmMpuyeckol sHepeuu ¢ Ovimy. DnekTpudeckas nenb. Cuia Toka. DJIEKTpUUECKOe
HanpspkeHue. CompoTHUBIIEHUE MPOBOJHUKA. YoenbHoe conpomuénenue eewjecméa. 3akoH Oma ams
ydactka nenu. [locienoBaTelbHOE U MAPAJIICIIBHOE COSAMHEHHUE TPOBOAHUKOB. Kopomkoe 3ambiKaHue.

[TocTossHHble MarHUTHl. B3auMopeicTBHe TMOCTOSHHBIX MAarHUTOB. Maenumnoe noie.
Maenumnoe none 3emau u e2o 3Hauenue 01 HcusHu Ha 3emae. Onvim Ipcmeda. Maenummnoe none
neKkmpuyecko2o moka. llpumenenue snexmpomacHumos 8 mexuuxe. /leticmeue MacHUmMHO20 NOJisi HA
NPOBOOHUK C MOKOM. DleKmpooguzamenb NOCMOAHHO20 moka. Hcnonvzoseanue snekmpooguzamerneli 8
MexXHU4ecKux yCmpoucmeax u Ha mpaLcnopme.

Onvimor  @apaoes.  Aenenue  snexkmpomacHummuou  unoykyuu.  Ilpasuno  Jlenya.
Onexmpocenepamop.  Cnocobvl  nonyuenus  d1eKmpuyeckou  SHepeuu.  DIEKTPOCTAHLIMUA  Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHUH.

Hemoncmpayuu

1.DnexTpusanus Tei.

2.J1Ba poyia MJIEKTPUICCKUX 3apsI0B M B3aUMOJICHCTBUE 3apsHKEHHBIX TElL.

3.YCcTpoHCTBO U JECTBHE AIEKTPOCKOTA.

4.9nexTpocTaTuuecKasi HHIYKIIHS.

5.3aK0H coxpaHeHUs dNEKTPUUECKHUX 3apsI0B.

6.ITpOBOHHKY M TUDJICKTPUKH.

7.MonenupoBaHUE CUIIOBBIX JTUHUHN 2IEKTPHUUECKOTO TOJIS.

8.MlcTOYHWKH TTOCTOSTHHOTO TOKA.

9.JleficTBHS 3IEKTPHUUECKOTO TOKA.

10.55meKkTpruIecKuil TOK B KHUIKOCTH.

11.T"a30Bblif pa3psa.

12.M3mepeHne CHITBI TOKa aMIIEPMETPOM.

13.M3mepenne 3eKTPUIeCcKOro HAMPsKeHUS BOIBTMETPOM.

14 Peoctat u Mara3uH CONPOTHUBIICHUII.

15.B3auMoielicTBHE TOCTOSTHHBIX MarHUTOB.

16.MopenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS TOJIF0OCOB MarHHTa.

17.MopenupoBaHre MarHUTHBIX TIOJIEH MTOCTOSIHHBIX MarHUTOB.

18.0mbIT Dpcrena.

19.MarauTHOE 10JIe TOKa. JIEKTPOMArHUT.

20./leficTBE MarHUTHOTO ITOJISI HA TTPOBOJAHHUK C TOKOM.

21.31eKTpoABUTATENb IIOCTOSTHHOTO TOKA.

22 ViccnenoBaHue SBJICHUS 3JIEKTPOMArHUTHON MHTYKITHH.

23.0nbiTer Dapases.

24.3aBHCHMOCTH HAIIPABJICHHS HHIYKIITHOHHOTO TOKA OT YCIIOBHH €r0 BO3HUKHOBEHHUS.

25.071eKTporeHepaTop MOCTOSTHHOTO TOKA.

Dponmanvhole 1ab60pamopuvie padomvl U ONbvIMbL



1.0nbITHI 1O HAOTIOCHHUIO STIEKTPU3AIUY TNl HHIYKIIUEH U IPU COMTPUKOCHOBEHUH.
2.WccnenoBanue NEeHCTBUS JIEKTPUUECKOTO MOJIS HA IPOBOJIHUKH U JTUIEKTPUKH.
3.Coopka u nmpoBepka paboThI ANMEKTPUIECKON 1IEMU MOCTOSIHHOTO TOKA.
4.M3mepeHue U peryjiupoBaHUe CUIIbI TOKA.
5.M3mepeHnue u peryinpoBaHue HaIIPSHKEHUS.
6.Hccneoosanue 3agucumocmu cuivl Moxda, uoywe20 uepe3 pe3ucmop, Om CONPOMUBIEHUS
pe3ucmopa u HanpsANCeHUs Ha pe3ucmope.
7.0nvimol, 0eMOHCMpuUpyrouue 3a8UCUMOCb 2IeKMPUYECKO20 CONPOMUBIEHUs NPOBOOHUKA OM
€20 ONIUHbL, NIOWAOU NONEPEYHO20 CeYeHUsl U Mamepuad.
8.IIposepxa npasuna CcrodiCeHUs: HANPANCEHUU NPU NOCAe008AMENbHOM COCOUHEHUU O08)YX
Pe3UCMOPOs.
9.lIposepxa npasuna 05 cuivl MOKA NPU NAPANLETILHOM COCOUHEHUU Pe3UCTOPO8.
10.Onpenenenre pabOThI AMEKTPHUUECKOTO TOKA, UAYILETO Yepe3 Pe3UcCTop.
11.0Onpenenenue MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIAEMOIl Ha pe3nucTope.
12.VccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIIYLIETO Yepe3 JIAMIIOUKY, OT HAIPsHKEHUS Ha HEll.
13.MccnenoBanne MarHuTHOTO B3aUMOJIEHCTBHUS TOCTOSIHHBIX MAarHUTOB.
14 .V3ydenne MarHuTHOTO TOJIS IIOCTOSTHHBIX MarHUTOB TPU MX OOBEIMHEHUH U Pa3/ICICHUH.
15.MccnenoBanue AeicTBUA ANEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
16.0m0BITEI, JAEMOHCTPHUPYIOLINE 3aBHCUMOCTh CHJIBI B3aWMOJCHCTBHS KaTyIIKM C TOKOM U
MarHuTa OT CHJIbl TOKa U HAIPABIIEHUS TOKA B KaTYIIIKE.
17.M3yuenue neicTBUS MarHUTHOTO MOJIsI HA TPOBOJAHUK C TOKOM.
18.U3yuenue pabomei s1ekmpoosucamens.
19.U3mepenne KIIJ anekTpoaBuraTenbHON YCTAaHOBKH.
20.0mbITBI O HWCCIENOBAaHUIO SBIICHUS OJEKTPOMArHUTHOM HMHIYKIUMHU: HCCIEIOBaHHE
W3MEHEHUH 3HaYeHMsI U HAIIPABJIEHUSI UHAYKLIHOHHOTO TOKA.
9 KJIACC
Pa3zpen 8. Mexannueckue siBJIeHUSA
Mexanunueckoe nBuxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOT O
nBukeHus. PaBHOMepHOE MpsMONMHEHHOE IBUKEHHE. HepasnomepHoe npsamoiuHeliHoe 08udiceHue.
CpenHsist u McHOBEHHASI CKOPOCb Mela NPU HEPABHOMEPHOM OBUNCEHUU.
Yckopenue. Pasnoyckopennoe npamonunetinoe osudicerue. CBodomHoe maaenue. Onvimol I anunes.
Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopenue.
IIepBbiit 3akoH Hbrorona. Bropon 3akon Hetorona. Tperuit 3akon Herorona. Ilpunyun cynepnosuyuu
cur.
Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHus CKOIbI’CEHUSA, CULA MPEeHUs NOKOs1, Opyeue
8UObL MPEHUSL.
Cuna TSOKeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaJieHus. J{eudicenue nianem
eokpyz Connya (MC). Ilepsas kocmuueckas ckopocms. Hesecomocmb u nepecpy3u.
PaBHOBecue maTepuaibHON TOUKU. AOcontomno meépooe meno. Pasnosecue meépoozo mena c
3aKpeniéHHol 0cbio paujeruss. MOMEeHT cuiibl. [Jenmp msocecmu.
Nmnynwe Tena. Hamenenue umnynvca. Umnyasce cunvl. 3aK0H COXpaHEHUS! UMITyJIbca. PeakTuBHOE
nsuxenne (MC).
Mexannueckasi paboTa u MOIIHOCTb. PaboTa cui TskecTu, ynpyzocmu, mpenusi. Césasb sHepauu u
pabomoi. IloTeHIManbHAS SHEPTUA Tela, MOJHATOrO HaJl HOBEPXHOCTHIO 3eMIU. [lomenyuanvhas
anepaus cocamou npyxcunsl. Kunerndeckas sHeprusi. Teopema o KuHemuyeckou sHep2uu. 3aKOH
COXPAHEHHS MEXaHUUECKON SHEPTUH.
Hemoncmpayuu
1. HaGumtoieHre MEXaHU4eCKOro JBM)KEHUS Tejla OTHOCUTEIBHO Pa3HBIX Tel OTCUETA.
2. CpaBHeHUE ITyTel M TPACKTOPUH JBIKEHHS OJTHOTO U TOTO )K€ Tea OTHOCHUTEIEHO Pa3HBIX TEI
OTCuéTa.
3. 3mepeHne CKOpOCTH U YCKOPEHHSI TPSIMOJIMHEIHOTO JIBHYKCHHUS.
4. NccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O IBUKEHHUS.



5. HaGmoienne IBM>KEHUS Tea MO OKPYKHOCTH.

6. HaGmroieHne MexaHn4eCcKUX sIBIICHUH, IPOUCXOASIUX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCHUTENILHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHMS TeJla OT MACChl TeJla M JCHCTBYIOIIEH Ha HETO CUJIbI.

8. HaGmroienue paBeHCcTBa CUJI IPH B3aMMOACHCTBHH TEJL.

9. 3meHeHue Beca Tea Ipu YCKOPEHHOM JIBUKEHUU.

10. ITepenaya uMmyabca Mpyu B3aMMOACHCTBHH Tell.

11. Ilpeo6pa3oBaHus SHEPTHH MPU B3aUMOACHCTBUH TE.

12. Coxpanenue UMITyabCca MPU HEYIPYTOM B3aMMOICHCTBHH.

13. Coxpanenue uMItyabca Ipu abCOJIFOTHO YIIPYIOM B3aUMOJCHCTBUH.

14. HaGnronenue peakTHBHOTO JIBUKCHUS.

15. CoxpaHeHue MeXaHU4YECKOH SHEpruu MpU CBOOOIHOM Ia/ICHUH.

16. Coxpanenue MEXaHUYECKON SHEPTUH MIPH JBMKEHUH TEJa MO ICHCTBUEM MPYKUHBI.
Dponmanvuvle 1a00pamopHvle padomsl U ONbIMbL

1. Koncmpyuposanue mpaxma ons pas2ona u 0anvHeliuie20 pagHOMEPHO20 OBUNICEHUS WUAPUKA UTU
MeNeNHCKU.

2. Onpenenenue cpeiHeil CKOPOCTH CKOJIbKEHUs OpycKa WM ABMKEHHS IapUKa 110 HAKJIIOHHOM
IIJIOCKOCTH.

3. OnpenesneHne yCKOpeHUs Teja IpU PaBHOYCKOPEHHOM JIBUKEHHUHU 110 HAKJIIOHHOH MJI0CKOCTH.

4. ViccnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaIbHOM
CKOPOCTH.

5. UccnenoBanne 3aBUCIMOCTH CHITBI TPEHHUS CKOJIBKEHUS OT CHIIBl HOPMAJIBHOTO JIABJICHUSI.

6. Onpenenenre KO3PHUIMEHTA TPEHUS CKOJIbKCHUS.

7. OnpeneneHue KECTKOCTU MPYKUHBI.

8. Omnpenenenue pabOThI CUIIbI TPEHUSI ITPU PABHOMEPHOM JIBUYKEHHMHU Tella M0 TOPU30HTAIbHOMN
MTOBEPXHOCTH.

9. Onpenenenne paboOThl CUIIBI YIIPYTOCTH IIPU MOIBbEME TPY3a C UCIIOJIB30BAHUEM HEMOABMIKHOTO U
MIOJIBUJKHOTO OJIOKOB.

10. M3yueHue 3aKkOoHa COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUsI M BOJIHBI

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKH KoJleOaHU: TepHoJ], YacTOTa, aMIUIUTY1a.
Mamemamuueckuii u npysjcunnvii masmuuxu. Ilpeepawjenue snepauu npu Ko1e6amenbHOM 0BUICEHUU.
3aryxaromue koneOanus. BeiHyx1eHHbIe KoieOanus. PezoHaHc.

Mexanunueckue BoiaHbI. CBONCTBA MEXaHUYECKUX BOJIH. [Ipodoibibie u nonepeunsvie oaHbl. J{nuna
8OJIHbL U CKOPOCMb €€ pacnpocmparenus. Mexanuueckue 601Hbl 6 MEEPOOM mene, CeUCMUYecKue G0NHbl
(MC).

3ByK. I pomkocms 38yka u eblcoma mona. Ompadicenue 38yka. Mugpaseyx u yiempaszeyx.
Hemoncmpayuu

1. Habnronenue konebanuii Tel moa JeHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HaGmoienue kosneGaHuii rpy3a Ha HUTH M Ha TIPYXKHUHE.

3. HaGiroienue BEIHYKJIEHHBIX KOJIEOaHUI U pe30HAHCA.

4. PacipocTpaHeHue MPOAOJIbHBIX U ITOMEPEUHBIX BOJIH.

5. HabmroieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKycTHYeCKUI pe30HaHC.

@ponmanvusle 1adopamopHvie padbomuvl U ONbLINbL

1. Onpenenenue yacToTHl M EPHOA KOJIEOAHNH MaTEMaTUYECKOr0 MasTHUKA.

2. Ompe/ieNieHre YacTOThI U IEpUo/Ia KOJIeOaH il TIPYKHHHOTO MasiTHHUKA (271eKmpoHHas
demoncmpayus).

3. UccnemoBanne 3aBUCUIMOCTH TIEpHO/Ia KOJIeOaHUH IMTOIBEIIEHHOTO K HUTH I'py3a OT JUTMHBI HUTH.
4. MccnenoBaHue 3aBUCUMOCTH NEPHOA KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT MaccChl Ipy3a
(2;rexkmponnasn oemoncmpauus).

5. IlpoBepka HE3aBUCUMOCTH NeproJia KojeOaH!ii rpy3a, MOABEIIEHHOT0 K HUTH, OT MacChl rpy3a.



6. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD TIEpHOoAa KoJIeOaHNi MPYyKMHHOTO MasiTHIUKA OT MacChl
rpy3a 1 KECTKOCTH NMPY>KUHBI.

7. I3mMepenue yckopeHHs CBOOOIHOTO NaJIcHUs (91eKmpoHHan 0eMoHcmpayus).

Pa3znesa 10. Di1eKTpOMarHuTHOE 1OJI€ U JIEKTPOMATHUTHbIE BOJIHbBI

DneKTpOMarHuTHOE 1oJie. DJIEeKTPOMarHUTHbIE BOJHBL. Ceoucmea snekmpomazHumusix 60aH. Lllkana
INEKMPOMASHUMHBIX 80IH. VICnob306anue 21eKMpOMAHUMHBIX 8OJIH 0151 COMOBOU CEA3U.
DnexTpoMaruuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CpoiicTBa 3J€KTPOMarHUTHBIX BOJIH.

2. BonmHOBBIE CBOIICTBA CBETA.

Dponmanvusvle 1adbopamopusled padbomosl u onvimots

1. I3ydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOHMIILHOTO Tee(oHa.

Pa3znen 11. CBeToBbIe fIBJICHUSA

JlyueBas monens cBera. Mictounuku cBeta. lpamonuneiinoe pacnpocmpanenue céema. 3ammeHus
Connya u Jlynsi. OTpaxkeHue cBeta. Ilnockoe 3epkano. 3aKkon ompasjicerusi céema.

IIpenomiienue cBeTa. 3aKOH MPENOMIEHUs CBeTa. [lonnoe sHympennee ompaxjcenue ceema.
Hcnonvzosanue nonno2o 6HympeHHe20 Ompaxcenusi 8 ONMUYecKUx c8emogooax.

Jlunza. Xop myueit B tun3ze. Onmuyeckasn cucmema pomoannapama, mukpockona u meaeckona (MC).
I1a3 kax onmuueckasn cucmema. bnuzopykocms u 0anbHO30pKOCMb.

Pasznooicenue b6enozo ceema 6 cnexkmp. Onvimol Hotomona. Cnoswcenue cnekmpanbHulX Y6emos.
Hemoncmpayuu

. [IpsimonHEetHOE pacpocTpaHeHHUE CBETA.

. OTpaxkeHue cBera.

. [lomyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

. [Ipenomiienune ceera.

. OnrTnueckuil CBETOBOI.

. XoJ ny4eil B coduparouieit JuH3e.

X0 ny4del B pacCEeUBaroLLEH JINH3E.

. [lonyyenune n300paskeHH C MOMOIIBIO JMH3.

. [puntmn neiictBus GoroanmnapaTa, MUKPOCKOIA U TEIECKOMa.

10. Mogens riasa.

11. Pa3noxenue 6enoro cBeTa B CIEKT.

12. TTony4yenne 6e10r0 CBETa IPH CIIOKEHUH CBETA Pa3HBIX IIBETOB.

@ponmanvusvle 1a00pamopHvle padbomol u ONbIM bl

1. UccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIyda OT yrija MaJeHHUs.

2. NzydeHue xapakTepuCTHK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.

3. UccrenoBanue 3aBUCMMOCTH yIJIa TIPEIIOMIICHHUST CBETOBOTO JIy4a OT yIJIa TAJCHHS Ha TPaHUIIE
«BO3AYX—CTEKIJIO».

4. [lonydyeHne n300paxeHuil ¢ TOMOIIbIO COOMPAOILEH JIMH3BI.

5. Omnpenenenne GOKYCHOTO pacCTOSHHS U ONTUIESCKOW CHIIBI COOMPAIOIIEH JTHH3bI (2/1eKmpoHHan
demoncmpayu).

6.OMBITHI IO PA3I0KEHUIO OEJIOT0 CBETA B CIEKTP (21eKmponnas

7. ONBITHI IO BOCTIPUSATHIO IIBETA MPEIMETOB MIPH MX HAOITIOJEHUH Yepe3 IIBETOBBIC (DHIIBTPHI.
Pasznea 12. KBanToBbIe IBJeHHS

Onwvimul Pezepghopoa v mnmanerapHas Mojienb aroma. Mojaens atoma bopa. Hcenyckanue u nocnowenue
ceema amomom. Keanmui.

PannoaktuBHOCTE. Anbha-, bema- u ecamma-usnyuenus. CTpoOCHUE aTOMHOTO sifipa. Hyknonuas mooens
amomHozo aopa. Mzomonul. Paouoakmuenvie npespawjenus. Ilepuoo nonypacnada amomusix s0ep.
SnepHble peakiyy. 3aKOHbI COXPAHEHUS 3apsAI0BOI0 M MacCOBOTO uucen. Peakyuu cunmesa u 0eneHus
s0ep. Ucmounuxu suepeuu Connya u 36¢30 (MC).

Anepnast sHepreTuka. Jeticmsus paouoaxmusHulx usiydenuil Ha sxcusvle opeanusmol (MC).
Hemoncmpayuu



1. Criektpsl n3myyeHus U MOTJIOIIEHUS.

2. CrexTpbl pa3IMYHbIX I'a30B.

3. Criextp BOOpOAA.

4, HabmroieHne TpekoB B Kamepe Buibcona.

5. Pabota cuéTurka HOHU3UPYIOUINX H3ITyUYCHHH.

6. Peructpanus u3mydeHus NpUupOAHbIX MUHEPAJIOB U IIPOILYKTOB.

@ponmanvusvle 1aOOpamopHvie padoOmuvl U ONbIM b

1. MccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YACTHULIBI [I0 TOPMO3HOMY ITyTH (110 oTorpadusim)
(21ekmponnan oemoncmpayus).

2. 3mepenue paanoakTHBHOTO GoHA (21eKmpoHnas demoncmpauyus).
IToBTOpHTE/IBLHO-0000 1AM MOLYIb

IToBTOpUTENBEHO-00001IIAIONINI MOYJIb IPEAHA3HAYEH AJIs CUCTEMaTU3aluu 1 00001eHNs
MPEMETHOTO COJICPYKAHHS U OIBITA IEATEILHOCTH, TPHUOOPETEHHOTO IPU U3YYSHHUH BCETO Kypca
busuKy.

ITpu n3yueHnH JaHHOTO MOJYJISl PEAIU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUbI IeTEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECTIeYMBAETCS JOCTHKEHHE MTPEIMETHBIX H METANPEIMETHBIX TUIAHUPYEMBIX Pe3yJIbTaTOB
o0y4eHus, GOpMHUPYETCsl €CTECTBEHHO- Hay4YHasi IPaMOTHOCTh: OCBOCHHE HAyUYHBIX METOJIOB
WCCIICIOBAHMS SIBIICHUI IPUPOIBI M TEXHUKH, OBJIAJICHHE YMEHUSAMH OOBSICHITH (PU3NYECKHE SBICHUS,
IPUMEHSS MOTyYeHHbIE 3HAHUS, PeIIaTh 3a7a4y, B TOM YHCIIEe KaYeCTBEHHbIE U SKCIICPUMEHTAJIbHBIE.
[IpyHIMIIHATIBHO AESTEIBHOCTHBIN XapakTep JAaHHOTO pa3/ielia Pealn3yeTcs 3a CYET TOro, 4TO
yJaluecst BHIIOIHSIOT 33JJaHNs, B KOTOPBIX UM IPeJ1araeTcs:

" Ha OCHOBE MOJyYCHHBIX 3HAHUI PACIIO3HABATH M HAYYHO OOBIICHATH (PU3NUYECCKHE SBICHUS B
OKpY>Karollel Ipupoie U MOBCEIHEBHON )KU3HHU;



7 kj1acce

TemaTnuyeckoe MJIAHNPOBAHUE

MeToJ1 mo3HaHus (1 u)

€CTECTBEHHbIE HAYKU U3Y4alOT
npupony. EctecTBeHHO-Hay4HbIN
METO/I IO3HAHHU: HAOIIOAEHHE,
IIOCTaHOBKA HAyYHOT'0 BOIIPOCA,
BbI/IBI)KEHUE TUIIOTE3,
HKCIIEPUMEHT 110 IPOBEPKE
THNOTE3, OOBICHEHUE
Ha0J1101aeMOT0 SIBJICHHUS.
Onucanne pU3NIECKUX SBICHUM

Ne Ha3Banmue pasnesna OcHOBHOe coiep:KaHue OcHOBHBIE BU/IbI 1eSITEJILHOCTH YYaIIUXCH (HA YPOBHE Y4eOHBIX JeHCTBHIl)
(TemMBI) Kypca
(umnci10 yacon)
®u3uka 1 e€ poJib NO3HAHNHU OKPYKaIOLero Mmupa. (44)
1. | ®usuka — Hayka o ®u3nka — HaykKa o IpUpo/e. BrIsiBIIeHHE OCHOBHBIX pa3IMyuil P MOMOIIH TIeJarora Mexay Gu3nIecKuMu 1
npupoje (1 g) SBnenus npuponbl. PusnuecKkue | XUMUYECKUMU NpeBpalieHussMu. PacriosHaBanue u kiaaccuukaiys nocie
ABJICHUS: MEXaHUYECKUE, 00CYXJIEHHS C N1€JaroroM Ipy MOMOIIY HaBOSIIUX BOPOCOB (PU3UUECKUX SIBJICHUMN:
TEIUIOBBIE, JIIEKTPUYECKUE, MEXaHUYECKUX, TEIIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX. HabmtoneHue u
MarHUTHBIE, CBETOBBIC, 3BYKOBBIE. | OMHCcaHue (PU3MUECKUX SBICHUI Ha 6a30BOM YPOBHE.
2. | ®dusnyeckue PU3NYECKUE BEIUYUHBI. Omnpenenenne npy NOMOLIM M€1arora LEeHbI IeIeHNs IIKaIbl U3MEPUTEIBHOTO
BEJIMYUHBI (2 1) W3mepenne Gpu3ndecKkux npudopa. M3mepenue mo o0pasiry o1 pyKoBOJACTBOM TIe/Iarora JIMHEHHBIX Pa3MepOB
BeNMYMH. Pu3nueckue npuOopsl | TeJ U MPOMEXKYTKOB BPEMEHHU ¢ YUETOM IOrpelIHocTel. M3mepenue no oOpasiyy noa
[TorpemHOCTh U3MEPEHUN. PYKOBOJCTBOM Iefiarora 00bma >kUJIKOCTH U TBEpAOTro Tena. Mzmepenue o oopasuy
MexyHaponHas cuctemMa II0J1 PYKOBOJCTBOM II€1arora TeMIepaTypsl IIPH IIOMOILIM >KMIKOCTHOTO TEPMOMETpa
€IMHHIL. U JaTYUKa TeMIepaTyphl. BIOTHEHNE HECTIOKHBIX TBOPUYECKUX 3a/laHUM C OIIOpPOi
Ha aJITOPUTM, MIPEIBAPUTEIILHO Pa300paHHBIN C ME1aroroM 1o MoUCcKy cnoco0oB
MU3MEpEeHUs] HEKOTOPBIX (PU3NUECKUX XapaKTEPUCTUK, HAl[PUMEp, pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATIEHHBIX 00BEKTOB, OOJIBIIIMX PACCTOSHUMA, MaJIBIX
MIPOMEXYTKOB BpeMeHH. OOCyXAeHHE MpeijlaraéMbIX CI0CO00B.
3. | EcrectBenHoHayuHblll | Kak ¢usuka u qpyrue Br1BrkeHHE TUITOTE3 MTOCTIE MTPEABAPUTEILHOTO 00CYKACHNUS C M€arorom,

OOBSACHSIIOLIUX MIPOCTHIE SBJIECHUS, HATIPUMED: — [TOUYEMY OCTaHaBJINBAETCA
JBUKYLIEECS 110 TOPU30HTAIBHON IIOBEPXHOCTH TEJI0; — IOYEMY B JKapKYIO IIOTONly B
CBETJION OJIeK 1€ IPOXJIaHeH, yeM B TEMHOM. Bbr1Oop cioco0oB mpoBepKHU TUIIOTES U3
MpeUIoKEHHBIX MeaaroroM. Habmonenre npeyios)keHHbIX Me1aroroM Mccie10BaHui
IO MPOBEPKE KaKOM-TnO0 TUIOTe3bl, HAPUMED: 1aTbHOCTh MOJETA IapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIle, YeM OoJiblle BeicoTa Imycka. [locTpoenue
COBMECTHO C [1€JJaroroM NpocTermunx Mozenel Gpu3nyeckux sSBiieHuH (B BUIE
PUCYHKOB MJIM CXEM), HAalIpUMep NaJIeHUe MpeIMeTa; MpsIMOJIMHEeHOe
pacrpocTpaHEHHE CBETA.




¢ moMouIpto mozenei. [lpeamer u
METOJTbI (PU3UKH.

IlepBoHaya/IbHBIE CBEIEHHs 0 CTPOEHHH BelecTBa. (49)

Crtpoenue BermiecTBa

(1)

CrpoeHue BenecTBa: aTOMbI U
MOJICKYJIbI, UX pa3Mepbl. OMBITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTBA.

Ha6J'IIO,[[€HI/I€ " UHTCpHpCTallusd COBMECTHO C II€AAarorom OIIbITOB,
CBHUJICTEIILCTBYIONINX 00 aTOMHOMOJICKYJISIPHOM CTPOCHUU BEIIIECTBA: OTIBITHI C
PACTBOPCHUCM pa3JIMYHLIX BCUICCTB B BO/JIC. OI.[CHKa IIpr MTOMOIIH TEXHOJIOTHYECKOM
KapThl pa3MepOB aTOMOB ¥ MOJICKYJI C HCIIOJIb30BaHHEM (GoTorpaduil, morydeHHbIX
Ha aTOMHOM CHJIOBOM MUKpockorie (ACM). Omnpezenenue nocsie npeiBapuTeaIbHOro
00CYXJICHUS C TIEIarOroM pa3MEpOB MaJIbIX TEJl.

JIBrxeHue u
B3aMMOJEHCTBUE
Y4aCTHUL BELIECTBA

(24)

JIBH>KeHME YacTHll BEIIECTBA.
CBsI3b CKOPOCTHU ABUKEHUS
YaCTHUI] C TEMIIEPATYPOI.
BbpoyHOBCKO€ IBHKEHHE,
muddysus. Bzanmoneiicteue
YacTHI] BEIECTBA

Habutoienue u 00bsiICHEHNE IPY TOMOLIH N1€Jarora OpoyHOBCKOIO ABMXKEHUS U
sBienus muddysun. [IpoBenenue n 0ObsICHEHUE C ONIOPOI Ha AITOPUTM,
MPEeIBAPUTENILHO Pa300paHHBIHN C MEaroroM OMBITOB 110 HAOIIOCHUIO TEIUIOBOTO
pacimpenus ra3os. [IpoBeneHne 1 00bsICHEHHE OIBITOB C OITIOPON Ha allTOPUTM,
IPEABAPUTENILHO Pa300paHHbIN C IEAaroroM Mo 0OHAPYKEHHUIO CHJI MOJIEKYJISIPHOTO
NPUTSDKECHHS M OTTAIKMBAHHMS.

Arperarsslie
COCTOSIHUS BEILECTBA

(1)

ArperatHbie COCTOSIHUS
BEIIIECTBA: CTPOCHHUE T'a30B,
JKUJKOCTEN U TBEPABIX
(KpHUCTaNINYECKUX ) Tell.
B3aumocBs3b Mex 1y CBOWCTBaMU
BEILECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM.
OcoOeHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI

Ornucanue 1oj pyKOBOACTBOM IMeaarora (¢ UuCroyib30BaHUEM MTPOCTHIX MOJIETICH )
OCHOBHBIX Pa3jIMuuid B CTPOCHUH T'a30B, )KUJKOCTEH U TBEPIbIX Tes. HavanbHbie
MPEACTABICHUS O MAJION COKMMAEMOCTH JKUJIKOCTEH U TBEPJBIX TE, O0JIBIION
cknuMaeMocTH razoB. OObscHeHUe Ha 0a30BOM ypOBHE TOJI KOHTPOJIEM Te1arora o
coxpaHeHuu (HOpMBI TBEPBIX TET U TEKYUECTH KUIKOCTH. HabmrogeHue 3a onbiTaMu,
JIOKA3bIBAOLIMMHU, YTO B TBEPIOM COCTOSIHUM BOJbI YACTHUIIBI HAXOIATCS B CPEHEM
JabIIIe IpYyT OT Apyra (TUIOTHOCTh MEHBIIIE), YEM B KHUIKOM. Y CTAHOBJICHHE C
ONOPOYM HA TUIAKTUYECKUN MAaTEPHUAII IPOCTHIX B3aUMOCBSI3EU MEXKITY
0COOEHHOCTSIMU arperaTHBIX COCTOSTHUM BOJBI U CYIIIECTBOBAHUEM BOJHBIX
OpraHu3MoOB

JIBu:kenue u B3aumoeiicrue Tea.(104)

MexaHn4deckoe
nBrokeHue (3 9)

MexaHnueckoe IBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
nexenne. Cxkopoctb. Cpenusis
CKOpPOCTb MPH HEPABHOMEPHOM
JIBUKeHUU. Pacu€r mytu u
BPEMEHU JIBUKEHUS.

HccnenoBanue paBHOMEPHOTO IBUJKEHUS U OIIPENIETICHUE €r0 IPU3HAKOB 110CIE
MIpeIBAPUTENILHOTO 00CYyXkAeHUs ¢ neaarorom. HabmroneHrne HepaBHOMEPHOTO
JBUKEHMSI U ONPEEIIEHUE €T0 OTIIMUMI OT PABHOMEPHOI'O ABUKEHHUSI 110CIIE
MIPeIBAPUTENILHOTO OOCYKACHUS ¢ TieAarorom. PemeHre TUIIOBBIX pacyE€THBIX 3a/1a4
B |—2 neficTBHA ¢ ONOpOH Ha aIrOpUTM, IPEABAPUTENHHO Pa300paHHbBIN COBMECTHO
C MeJlaroroM Ha oIpe/ieJIeHUe IyTH, CKOPOCTH M BPEMEHU PAaBHOMEPHOT'O. IBHKEHUS.
AHanu3 mpy NOMOIIM nefarora rpadukoB 3aBUCUMOCTH ITyTH U CKOPOCTH OT
BpPEMEHH.




Wuepuus, macca,
IUTIOTHOCTH (3 )

SIBiieHne nHEepUUH. 3aKOH
uHepuuu. B3aumonencreue el
KaK IPUYMHA U3MEHEHHUS
CKOpOCTH JIBW>KEHMA Tell. Macca
KaK Mepa HHEPTHOCTH Tella.
ITnotHOCTH BemecTBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM
MOJIEKYJI B €JMHHIIE 00bEMa
BEILIECTBA.

OO0bscHeHre IPU MTOMOIIM TEXHOJOTHYECKON KapThl U Mearora U MporHo3upoBaHue
SIBJICHUH, 00YCIIOBICHHBIX UHEPIUEH, HATPUMEDP: YTO MPOUCXOIUT PU TOPMOKEHUH
WM pE3KOM MaHEBpE aBTOMOOWIIS, T0YeMY HEBO3MOKHO MTHOBEHHO IPEKPATUTh
JIBUKCHHE Ha BEJIOCHUTIE/IC MIIM caMoKaTe | T. 1. HaGmronenue u 6a30BbIi aHamm3
OTIBITOB IOJ] PYKOBOACTBOM I€Aarora, 1eMOHCTPUPYIOIIUX U3MEHEHHE CKOPOCTH
JBIDKEHUS TeJla B PE3yJIbTaTe JEHCTBUS Ha HETO APYTrux Tei. Pelienne TUmoBbx
pacu€THBIX 3a/1a4 B 1—2 1E€MCTBUS C OMOPOM HA aJITOPUTM, TPEABAPUTEIBLHO
pa300paHHBI COBMECTHO C IEJarOroM Ha OIpe/IeJICHHEe MACChl Tena, ero o0béma u
wiotHocT. Habmionenue u 6a30Bblii aHAIK3 OIBITOB MOJI PYKOBOJICTBOM Ile/iarora,
JEMOHCTPUPYIOITUX 3aBUCUMOCTb U3MEHEHHUS CKOPOCTH TeJla OT €r0 MaccChl Mpu
B3anMO/JICHCTBUM Tell. MI3MepeHre Macchl Tella pa3InyHbIMUA CIIOCOOaMH.
OrnpezenieHne COBMECTHO C TIEAAroroM IJIOTHOCTU TeJia B Pe3yJIbTaTe U3MEPEHHUS €r0
Maccel U 00bEMa

Cuia. Buner cun
(4u)

Cuna xak XxapakTepuCTHKa
B3anMmoJieiicteus Ten. Cuna
YIPYrOCTH M 3aKOH I'yka.
W3mepeHue cuiibl ¢ MOMOIIBIO
JUHamMoMmeTpa. SBneHue
TATOTEHUA U cuia TsokecTd. Cuia
TSDKECTH Ha JPYTHX TUIaHEeTax
(MC). Bec Tena. HeBecomocTb.
CrnosxeHue cuil, HalpaBJIeHHbIX
10 OJTHOM MPSIMOM.
PaBuoaeiictByromas cui. Cuna
TpeHus. TpeHne CKOIbKEeHU U
TpeHue nokos. TpeHne B npupoje
u Texauke (MC).

N3yueHne COBMECTHO C IEAArOroM B3auMOACUCTBUS KaK IPUYMHBI U3MEHEHUS
CKOpOCTH Teja WiM ero fedopmanuu. OnucaHue Ha Ha4aJlbHOM YPOBHE peasIbHbIX
CUTYyAalUil B3aMMOJICHCTBHS TEJI C IOMOIIBIO MOJIEIEH, B KOTOPBIX BBOAUTCS IIOHATHE
U U300paxkeHne cuiibl. M3ydeHue noj pykoBOJICTBOM €1arora CUiibl ypyrocTy,
3aBUCHUMOCTH CHUJIbI YIIPYTOCTH OT YAJIMHEHUS! PE3UHOBOIO IIHYpPA WM MPY>KUHBI (C
MOCTPOEHHEM Tpaduka). AHAIN3 C ONOPOI Ha AUJAKTHUECKUI MaTepual o
KOHTPOJIEM I1€/1arora NpakTUYECKUX CUTYAlUi, B KOTOPBIX MPOSIBISAETCS JEHCTBHE
CHJIBI YTIPYTOCTH (YIIPYrOCTh MsYa, KPOCCOBOK, BETOK JiepeBa U Jp.). AHAIU3 C
ONOpOM Ha TUJAKTHYECKUI MaTEpHUAII ITOJ] KOHTPOJIEM I1€1arora CUTyaru#,
CBA3aHHBIX C SIBJICHUEM TArOTCHUsA. [IoHMMaHue ¢ ONOpoi Ha CXEMBI IIPU TOMOLIHU
nejarora OpOUTAIBLHOTO IBUYKEHUS TUIAHET C UCIIOJIb30BAHUEM SIBJICHUS TATOTEHUS U
3aKOHa MHepLuu. M3MepeHue Beca Tea ¢ MoMoIIbio JuHaMomeTpa. O6ocHOBaHMe
3TOrO crocoda U3MEepeHus ocie NOBTOpeHus ¢ neparoroM. Habimoienue siBieHus
HeBecoMocTu. HabmoieHne 3a 3KCrepruMeHTaIbHBIM MOTY4YEeHUEM MpaBHiia
CJIOKEHHUSI CUJI, HAIIPaBJICHHBIX BJIOJIb OJIHOM mpsiMoil. Onpenienienye mpy noMoIu
reJiarora BEJIM4MHbI PaBHOACUCTBYIOMIECH cril. M3ydeHue noa pykoBOJACTBOM
TeIarora CUJIbl TPEHUS CKOJIBKEHUS U CHIIBI TPeHMs MOKos. McciienoBanue ¢ onopoit
Ha TEXHOJIOTMUYECKYIO KapTy 3aBUCUMOCTH CHJIBI TPEHMS OT BECa Tejla U CBOMCTB
TPYIIMXCS TOBEpXHOCTEN. ba30BbIil aHANIM3 ¢ OMTOPON HA AMAAKTHYECKUAN MaTeprail
10/ KOHTPOJIEM II€1Aarora MpakTUIeCKUX CUTyalui, B KOTOPBIX IIPOSIBIISAETCS
JICMCTBHE CUJIbI TPEHUSI, UCTIOJB3YIOTCS CIOCOOBI €€ YMEHbIIICHUS WIH YBEIHYEHUS




(xaTaHue Ha JbDKaX, KOHbKaX, TOPMOXKEHHUE aBTOMOOMIIS, UCTIOJIb30BaHUE
MOAIIMITHUKOB, TUIABAaHUE BOJHBIX )KMBOTHBIX U JIp.) Perienue THIOBBIX pacu€THBIX
3a1a4 B 1—2 neWCTBUS C OMOPOM HA aJITOPUTM, IPEIBAPUTEIBLHO pa300paHHbII
COBMECTHO C IEJJaroroM C HCIIOJIb30BaHHEM (DOPMYIT JTsl pacuéra CHITBI TSDKECTH,
CHWJIBI YIIPYT'OCTH, CHJIBI TPEHHUS

JlaBJjieHne TBep

AbIX TeJl, KUAKocTel 1 ra3oB.(11 4)

10. | JaBnenwue. [lepemaua | Hasnenue. Cnocoowi AHanu3 1 00BSICHEHUE C OTTOPOM Ha TUAAKTUYECKUM MaTepra Mol KOHTPOJIEM
NABJICHUS TBEPABIMU | YMEHbUEHUS U YBETUEHUs] TIe/1arora OIbITOB M MPAKTHYECKUX CUTYallul, B KOTOPBIX MPOSIBISETCS CHIIA
TeJIaMHU, KUAKOCTAMU | dasneHus. /lasneHue 2asa. nasieHus. O60CHOBaHUE ¢ OMOPON HA TEXHOJIOTUYECKYIO KapTy MPU OMOIIH
u razamu (3 4) 3asucumocmsv dasnenus eaza om | megarora CocoO0B yMEHBIICHUS W YBEIHMUEHU NaBieHus. M3ydyeHnue moa

00véMa, memnepamypeoi. PYKOBOJICTBOM T€Aarora 3aBUCUMOCTH JIaBJICHUS ra3a oT 00bEMa U TeMIIepaTyphl.
Ilepeoaua oasnenus meépovimu N3yuenue moa pyKoBOACTBOM Ie1arora 0COOCHHOCTEN Nepeiaun JaBiIeHUs
Menamu, HCUOKOCMAMY U 2a3aMuU. | TBEPABIMU TeJaMU, KUIKOCTSIMH U razamMu. OO0CHOBaHUE Pe3yIbTaTOB OMbBITOB
3axon Ilackans. 0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM, KHIKOM U Ta3000pasHOM
IInesmamuueckue mawiumoi. COCTOSTHUSIX MpeaioKeHHbIMU (hopmynupoBkamu. Habmronenue 3a
HKCIEPUMEHTAIBHBIM JIOKAa3aTeIbCTBOM 3aKoHa [lackans. Pemenne THIIOBBIX
pacuéTHBIX 3a7a4 B 1—2 neiiCTBUS C ONOPO Ha AITOPUTM, MPEABAPUTEIHHO
pa300paHHBId COBMECTHO C MEIAaroroM Ha pacyéT AaBJICHHs TBEPOTO Tela.

11. | JlaBneHue KUAKOCTH | 3aBUCUMOCTb JIaBJICHHUS HccnenoBanue ¢ omopoii Ha TEXHOIOTUYECKYIO KapTy MO PyKOBOJCTBOM Iearora
(3u) XKHUJIKOCTH OT TJTyOHHBI. 3aBUCHMOCTH JIABJICHUS KUIKOCTH OT TITyOWHBI IOTPYKESHUS M IJIOTHOCTH KHUIKOCTH.

T'uopocmamuueckuii napadoxc. Habmtoienue u HayanbHOE MOHUMaHUE TUAPOCTATUYECKOTO MapaJoKca Ha OCHOBE

Coobwarowuecs cocyowi. 3akoHa [lackans. M3ydeHne COBMECTHO C MeIaroroM COOOIIAOIINXCSI COCYIOB.

T'uopasnuyeckue mexanusmoi. Pemenne THIIOBBIX pacyETHBIX 3a/1a4 B 1—2 IEHCTBUSA C ONIOPOIl HA aITOPUTM,
MpeIBAPUTENILHO Pa300paHHBIN COBMECTHO C TIEIarOroM Ha pacydéT JaBJICHHS
xuakoctu. Habmronenne 3a 00bsICHEHHEM PUHIIMIIA ASWCTBHS THAPABINYECKOTO
npecca. AHaJIU3 U 00BACHEHHUE C ONIOPOI Ha AUTAKTUYECKUN MaTepua 1oj
KOHTPOJIEM Iearora MpakTUYeCKUX CUTYyaIui, TEMOHCTPUPYIOIINX MPOSBICHUE
JaBIICHUS KUIKOCTH U 3akoHa [lackaisi, HampuMep MpoIeccoB B OpraHu3Me MpH
TI1yOOKOBOJHOM HBIPSTHUM

12. | AtmochepHoe Atmocdepa 3emnn u HaGmronenue 3a skciepuMeHTAIbHBIM 00HApYKeHUEM aTMOC(HEPHOTO JTaBIICHHS.

nasieHue (3 9)

aTMochepHoe JaBIeHHE.
Ipuyuner cyuwecmsosanus
8030VUHOU 0007104KU 3eMu.
Onvim Toppuuennu. Mzmepenue

Ananu3 u 00bACHEHHE C ONIOPO Ha JUIAKTUYECKUN MaTepua Mol KOHTPOJIEeM
Te/1arora OMbBITOB U MPAKTHYECKUX CUTYAIUH, CBSI3aHHBIX C IEHCTBHEM
atMocdepHoro aasneHus. HabmroneHnue 3a 00bsCHEHUEM CYIIECTBOBAHUS
atMocdepsl Ha 3eMJie U HEKOTOPBIX TUIaHeTaX UM €€ OTCYTCTBHSI Ha JPYTHX




ammocgeprozo 0asieHusl.
3asucumocms ammocgeprozo
0asenusi om 8bLCOmMbl HAO
ypoeuem mops. Illpubopwl 05
UMepeHUsi ammoc@epHo2o
0asenus.

mnanetax u Jlyae (MC — reorpadusi, actpoHomus). bazoBoe moHuMaHue MpUINH
W3MEHEHHUS TJIOTHOCTH aTMOC(hEphI C BHICOTON U 3aBUCUMOCTH aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI. Pelienne TUoBbIX pacuéTHBIX 3a7a4 B 1—2 aeiicTBus ¢
OIOPO¥ Ha alITOPUTM, IIPEIBAPUTEIHLHO PA300paHHBIA COBMECTHO C IEaroroM Ha
pacuér armochepHoro nasienus. M3ydenue rmoa pykoBoACTBOM Ieiarora
yCcTpoiicTBa OapoMeTpa-aHEpOua.

13. | HeiictBue xunkoctu | [eiicmsue sxcuoxocmu u 2aza Ha | Habmonenue 3a npoBeieHHEM U 00CYKICHHE COBMECTHO C I1E€IarOroM OIbITOB,
Y ra3a Ha NO2PYHCEHHOE 8 HUX MEJIO. JEMOHCTPUPYIOUTUX 3aBUCUMOCTh BBITAJIKUBAIOILIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO B
MOTPpYXEHHOE B HUX Buimankusarowasn (apxumedosa) | KUIKOCTH, OT 00bEMa NOTPYKEHHON B )KHUIKOCTh YaCTH TeJa U OT MNIOTHOCTH
Teno (2 9) cuna. 3axon Apxumeoda. Ilnasanue | xxunkoctu. McciaenoBanue moj; pykoBOJCTBOM Iefarora 3aBUCUMOCTH Beca TeJla B
men. Bozoyxonnasanue. BOZIe OT 00bEMa MOTPYKEHHOM B HKUAKOCTh YaCcTH Tela. Pelienne THIOBBIX
pacy€THBIX 337124 B 1—2 EeHCTBHS C OMOPON HA AITOPUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C MEJaroroM Ha MpuMEHEHHe 3aKoHa ApXHUMe/Ia U YCIOBUS
raBanus Tesl. KoncTpyrnpoBaHue mpu MOMOIIH Te1arora apeoMeTpa uin
KOHCTPYHPOBAHUE JIOJKHU U ONpeesieHne e€ rpy30noabEMHOCTH.
PabGora u momHoCTh. JHeprus.(54)
14. | PaboTra 1 MOIIHOCTh Mexanuyeckas pabora. HaGumoienue 3a sxcriepuMeHTaIbHBIM ONPEAeICHUEM MEXaHUYECKOU PabOThI CHIIbI
(3 9) MomHoCTb. TSOKECTHU TIPH MaJICHUH TeJla U CHIIBI TPEHHS TIPU PaBHOMEPHOM MEPEMEIIEHUN Tea
M0 TOPU3OHTAIBHOM MOBepXHOCTH. Habmoienue 3a 1eMoHCcTparueit pacuéra
MOIITHOCTH, Pa3BUBAEMOM MIPH MOIBEME 110 JIECTHUIIE. PerlieHne THMOBBIX PacuETHBIX
3ama4 B 1—2 eHCTBUS C OMOPOil Ha aIrOpUTM, MPeABaApUTEIHHO pa3oOpaHHbIN
COBMECTHO C I€/IaroroM Ha pacuéT MEeXaHW4YeCKON paboThl U MOIITHOCTH.
15. | IIpocTeie Mmexanu3mbl | [IpocThie MEXaHU3MBI: phIYAr, HauanbHoe moHMMaHKe BBIUTPHIILIA B CUJIE MPOCTHIX MEXAHU3MOB Ha MPUMEPE

(2 9)

0JI0K, HAKJIOHHAs TIOCKOCTb.
[TpaBuiio paBHOBECHS pblyara.
IIpumeneHune npasuia
paBHOBeCHs pblyara K OJI0KY.
«30J10TOE TPABUIIO» MEXAHUKH.
KII/] npocTbIX MEXaHM3MOB.
[TpocThie MexaHU3MBI B OBITY U
TEXHHKE.

phlyara, HoJBUKHOTO U HEMOJIBUYKHOTO OJI0KOB, HAKJIOHHOM MJIOCKOCTH.
HccnenoBanne COBMECTHO C MEaroroM yciaoBusi paBHOBecHs pbruara. OOHapyxeHue
10/ PyKOBOJCTBOM II€1arora ¢ OOpoy Ha AUJAKTHYECKUI MaTeprall CBOMCTB
MPOCTBIX MEXaHU3MOB B PA3JIMYHBIX HHCTPYMEHTAX U MPUCTIOCOOIECHUSX,
HCIIOJIb3YEMBIX B OBITY U TEXHHUKE, a TaKXKe B )KUBbIX opranusmax .Habmronenue 3a
HKCHEPUMEHTAIBHBIM JI0Ka3aTeIbCTBOM PaBEHCTBA PaOOT MPHU MPUMEHEHUH ITPOCTHIX
MexaHn3MoB. Onpenenenue nox pykooactsoM rnenarora KIIJ[ HakinoHHON
IJIOCKOCTH. Pelienne TUIOBBIX pacuéTHBIX 3a1a4 B 1—2 nelicTBUA ¢ OOpOi Ha
QJITOPUTM, NPEABAPUTEITHHO Pa300PAHHBIN COBMECTHO € MI€1aroroM Ha NpUMEHEHHe
IIpaBWJIa paBHOBecHs pblyara u Ha pacuér KII1/I.

Bceero:34




8 kiaacc

TemaTudeckoe IJIAHUPOBAHHE

Ne HazBanue OcHoBHOE coep:kaHue OcHoBHBIE BU/IBI eSIT€ILHOCTH YYAIIMXCH (HA YPOBHE Y4eOHBIX el CTBHIl)
pasaeJa
(TeMBI) Kypca
(umnci10 yacon)
TemuioBblie siBaeHus. (134)
1. | Ctpoenue u OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO- HaGmronenue u uaTepnperanusi COBMECTHO € TIEaroroM OIbITOB,

CBOMCTBA
BemecTna.(34)

KMHETUYECKOW TEOPUU CTPOCHHUS
BelecTsa. Macca u pasMepsl aTOMOB U
MOJIeKyJ1. ONBITHL, TOATBEPKIAIOIINE
OCHOBHBI€ MOJI0KEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. Mojienu
TBEP/OTrO0, )KUJKOT0 ¥ ra3000pa3HOro
COCTOSTHUI! BEIlleCTBa.
Kpucrammnueckue u amopdHbie Tena.
OObsicHeHHE CBOWCTB ra3os,
YKUJIKOCTEN U TBEPABIX TEJl HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KHHETHYEeCKO Teopuu. CMauynBaHue U
KaIuJuIsap

CBUJIETEJILCTBYIOLINX 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH BELECTBA: OIBITHI C
PacTBOPEHUEM pa3IUYHbIX BELECTB B BOJIE. PellieHne TUMOBBIX pacu€THBIX 3a/1a4 B
1—2 neiicTBUSA C ONOPOIl HA AITOPUTM, IIPEIBAPUTEIBHO pa300pPaHHBIA COBMECTHO C
[I€/1aroroM 10 OLEHMBAHUIO KOJIMYECTBA ATOMOB WJIN MOJIEKYII B €AMHULIE 00bEMA
BemiecTBa. [IpencraBienue npyu NoMoIy mejgarora OpoyHOBCKOr0 JBUKEHUS,
sABIeHUS TUPPY3UN U pa3THIUi MEXTy HUMH Ha OCHOBE TIOJIOKEHHUI MOJICKYJISIPHO-
KMHETHUYECKOW TeOpUH CTpoeHus BemecTBa. OObsiCHEHHE IPU IIOMOLIH [TeAarora ¢
OIOpOM Ha TUJAKTHYECKUI MaTEPUAII OCHOBHBIX PA3JIMYUNA B CTPOCHUU T'a30B,
KHUAKOCTEN U TBEPBIX TEJ C UCIIOJIB30BAHUEM IOJIOKEHUH MOJIEKYIISIPHO-
KMHETUYECKOM Teopuu CTpoeHUs BellecTBa. [IpoBeaeHne moa pykoBoaCTBOM
IIeZjarora OIbITOB 10 BBIPAIIMBAHUIO KPUCTAUIOB IIOBAPEHHOW COJIM WIIM caxapa.
IIpoBeneHnE COBMECTHO € MEJArOroM U OOBSICHEHUE U3 IPEUI0KEHHOTO IIEPEUHs
BBIBOJIOB OIIBITOB, IEMOHCTPUPYIOIIUX KAIUJUIIPHBIE SIBJICHUS U SBJICHUE
cmaurBaHus. OObSICHEHHE C ONOPOI Ha TEXHOJIOTHYECKYIO KapTy MO/ PYKOBOACTBOM
Iefarora POy KanWIISPHBIX SBJIEHUH IS OCTYIIJIEHUS BOJBI B OPraHU3M PAacTEHUN
(MC — Ouomnorust). HabmtoeHre onpITOB O HAOJI0IEHUIO TEMJIOBOTO PacIIupEHUs
ra3oB, )KuaKocTeil 1 TBEPABIX Ten. OOBsICHEHNE ¢ OMOPOil Ha TEXHOIOTMYECKYIO
KapTy MoJi pyKOBOACTBOM I€1arora COXpaHeHus o0béma TBEPBIX Tell, TEKYyUeCTH
KHUJIKOCTH (B TOM YHCIIE, Pa3HUIIBI B TEKYUECTH ISl Pa3HbIX KUJKOCTEH), JaBICHUS
ra3a. HaGnronenue 3a mpoBeIeHUEM OIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD
JIaBJICHUS BO3yXa OT €ro 00bEéMa M HarpeBaHUs WK OXJIAXKIECHUS, U UX O0bsICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO y4eHHs. AHAIN3 PU IOMOIIM [Ie1arora ¢
OIOPOM Ha TUJAKTUYECKUM MaTepuall IPaKTUUECKUX CUTYAllUi, CBA3aHHBIX CO
CBOMCTBAMH Ia30B, )KUJKOCTEH U TBEPABIX TEI.




TenoBeie
MPOIIECCHI
(10 u)

Temnepatypa. CBsi3b TEMIIEPATYpPbI CO
CKOPOCTBIO TETJIOBOTO IBUKEHUS
yacTtull. BHyTpeHHss sHeprusl.
CriocoObl U3MEHEHHs BHYTPEHHEH
SHEPruu: Terionepeaada u
coBepieHue padoThl. Buabl
TEeIUIoNepeIayn: TeIJIONPOBOJHOCTb,
KOHBEKLUs, n3irydeHue. Kosmuectso
TEIUIOTHL. Y IeNbHAs TeII0OEMKOCTh
BellecTBa. TermiooOMeH U TEMI0BOe
paBHOBecHE. Y paBHEHUE TEIIOBOTO
Oananca. [InaBnenue u orBepaeBaHue
KPUCTAIJIMYECKHX BEIIECTB. Y JeNbHas
TeruioTa miasiaeHus. [lapoobpasoBanue
u konaeHcanus. Ucnapenue (MC).
Kunienue. Y nenbHas temiora
napooOpa3oBaHus. 3aBUCUMOCTD
TEMIIepaTypbl KUIIEHUS OT
aTMochepHoro nasieHus. BiaxHOCTh
BO3/yXa. DHEprus TOIUIMBA. Y IeJIbHAs
TerutoTa cropanus. [TpuHIUIB paboTh!
TemnoBEIX apurareneii. KI1 TemmoBoro
nBuratens. TerioBsie IBUTATEIH U
3aiuTa okpyskatomient cpeast (MC).
3aKOH COXpaHEHMsI U IPEBPALCHUS
SHEPTUU B TEIUIOBBIX MPOLIECCaX
TennoBoe pacimmpeHue u cxaTHe.

O6ocHOBaHMeE 110 MOArOTOBIEHHOMY aJIFOPUTMY COBMECTHO C I1€JaroroM IpaBuil
u3MepeHus Temieparypsl. CpaBHEHUE Pa3IMYHBIX CIOCOO0B H3MEPEHHS U IIIKAJ
Temneparypbl. HabmoneHue 3a mpoBeIeHUEM OIBITOB, IEMOHCTPUPYIOLIUX
M3MEHEHNE BHYTPEHHEHN dHEPIuu Tella B pe3yibTaTe TEIUIonepe1au U padoThl
BHeIIHUX cuil. Habmoienue 3a NpoBeIeHUEM OTBITOB, 00CYXKIEHNE PAKTHUECKUX
CUTYalUH, 1EMOHCTPUPYIOLIUX Pa3IM4HbIE BU/IbI TEIJIONEPENAYM:
TEIJIONPOBOAHOCTh, KOHBEKLINIO, U31ydeHue. McecnenoBanue ¢ onopoit Ha
TEXHOJIOTMYECKYIO KapTy 0]l PyKOBOJICTBOM II€/1arora siBJI€HUs TEIII000MeHa Ipu
CMEIIMBAHUU XOJIOHOM U ropsiueit Boabl. HabmoneHre ycTaHOBIEHUS TEIIOBOTO
pPaBHOBECHSI MEX]Iy TOPSTYCH M X0JI0HOM BooM. OnpeiesieHue mpyu mOMOIIN
refarora KOJIMYeCcTBa TEIIOTHI, MOJYY€HHOTO BOJIOH MPH TEINIO0OMEHE ¢ HarpeThIM
MeTaJUIMYECKUM IMHApoM. OTipesienieHne 1mo Tabinie yAeIbHON TeII0EMKOCTH
BelllecTBa. PelieHne TUIOBBIX pacyETHBIX 3a/1a4y B 1—2 nelicTBUS C ONOPOM Ha
QJIITOPUTM, NPEABAPUTENBHO Pa300PAHHBIN COBMECTHO C IIE1arOroM, CBA3aHHbIX C
BBIYHCIICHHEM KOJMYECTBA TEIUIOTHI U TEINIOEMKOCTH IIPU TEII00OMeHe. AHAIU3 IpH
IIOMOLIY TI€JIarora CUTyalui MpaKTHYECKOr0 UCII0Ib30BaHUs TEINIOBBIX CBOWCTB
BEIIECTB U MaTEePHUAIIOB, HAIPUMED B LENSIX YHEProcOEpeKEHUS: TETION30IIALUSA,
JHEprocOeperaronIre KPIm, TS PMOAKKYMYIIATOPHI U T. . Habmonenue siBieHnit
ucnapeHus u KogaeHcauuu. HaGnronenue 3a nccieoBaHleM Ipoliecca cnapeHus
pa3nuyHbIX KHUIKocTed. OObSICHEHHE M0 aJITOPUTMY COBMECTHO € IIEIaroroM
SIBJICHUM UCIIAPEHMS M KOHICHCAIIMU Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHUSI.
Habmtonenue u 00bsicHeHHe npoliecca KUIEHUs], B TOM YHCJIEe 3aBUCUMOCTH
TeMIEepaTypbl KUIIEHUs OT AaBieHus. OnpeaeneHue no Tadbauie OTHOCUTENbHON
BJIQKHOCTH Bo31yxa. HabmoieHre npouecca miaBlieHUs] KpUCTAUIMYECKOTO
BELIECTBA, HAIIpUMep, Jibaa. CpaBHEHHE 1O MJIaHy IIPU MOMOIIH [1eJlarora rnpoeccoB
[UTaBJICHUS KPUCTAUTMYECKUX TN U pa3MArdeHusl IpH HarpeBaHUU aMOP(HBIX Tell.
Omnpenenenue 1o TabiuIle yAeIbHON TEIJIOTH TUTaBJIeHHs Jibaa. O0bsiCHEHHE IO
cxeMe Iociie 00CYXICHHs ¢ TIeJaroroM sIBJICHUH TUIaBIeHNS U KPUCTAJUTM3aLUU Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO y4eHHUs. PelreHne TUIIOBBIX pacy€THBIX 331a4 B 1—
2 necTBUS C ONOPOM Ha AITOPUTM, MPEABAPUTEIHHO pa300paHHbII COBMECTHO C
MeJaroroM, CBSI3aHHBIX C BBIYMCIEHUEM KOJIMYECTBA TEIJIOTHI B Ipolieccax
TEIUIONEPEIAuM NTPH IUIABJICHUH U KPUCTAIIIM3ALUH, UCITAPDEHUH U KOH/IECHCALIUH.
AHanu3 npy MOMOIIY ITeJarora ¢ OIopor Ha JUAAKTUYECKU MaTepras CUTyalui
IIPAKTUYECKOr0 MPUMEHEHNS SIBJICHUH IUIABJICHNS U KPUCTAJIIIM3ALMH, HAIIPUMeED,




MOJIyYEHUE CBEPXUUCTBIX MATEPUAJIOB, COJIEBas rpeJika U 1p. AHAIU3 IPU NOMOLIU
rnegarora paGOTBI u OGLHCHGHI/IG [MpUHIUIIa ,[[GI\/JICTBI/ISI TCIIJIOBOT'O ABUI'aTCJIA.
Brluucnenune konuuecTBa TeIUIOThI, BBIACISIOUIErOCs IPU CTOPAHUU Pa3IMYHbIX
Bu0B TorutnBa, U KI1/] npuratens. OOCyXIeHHE COBMECTHO C IE€IaroroM
9KOJIOTMYECKHX MTOCJIEICTBUM UCIIOIb30BAHUS ABUTATENIE BHYTPEHHETO CrOpaHus,
TEIJIOBBIX Y TMAPO3JICKTPOCTAaHIUI

DjIeKTpUYeCKHe H MATHUTHBIE siBJIeHus.(204)

Onexrpuuecku | DnekTpusauus ten. [{sa poaa HaGuroienue 3a mpoBeJICHUEM OIBITOB TI0 AJIEKTPU3ALUHU TEJl IPU COMPUKOCHOBEHHUH

€ 3apspl. 3JIEKTPUYECKUX 3aPSI0B. u uaaykuuei. Habnronenue u o0bsicHEHUE ¢ ONOPON HA AUJIAKTUYECKUIN MaTepHrall

3apsoKeHHbBIC BzaumopeiicTBue 3apssKEeHHBIX TEIL. B3aUMOJICHCTBHUS OMHOUMEHHO U PA3HOMMEHHO 3apsKeHHBIX Tel. OObACHEHHE NPU

TeJla U UX 3axon KynoHa (3aBUCUMOCTD CHIIBI MIOMOIIH TeJlarora NpUHIMNa JeHCTBUS dNeKTpockorna. OObsICHEHUE COBMECTHO C

B3aWMO/JICHCTB | B3aUMOAECHCTBUS 3apsKEHHBIX TEJ OT [I€1aroroM sIBJICHUM 3JIEKTPU3alU IIPU CONTPUKOCHOBEHUH TEJI U UHAYKIIUEH C

ue (4 1) BEJIMYMHBI 3apsI0B U PACCTOSIHUSA WCIIOJb30BAHUEM 3HAHUIN O HOCUTENSAX JIEKTPUUECKUX 3apsAJIOB B BEILIECTBE.
MEXy TeJaMu). DieKkTpuueckoe noje. | Pacrno3HaBanue u oObsICHEHHE 110 CXEME COBMECTHO € IIEAAroroMm siBIeHUN
Hanpsok€HHOCTD 3IEKTPUYECKOTO MOJs. | 3JEKTPU3AlMK B MOBCEAHEBHOM ku3HU. Habmonenre u o0bsiCHEHHE ¢ OMopoil Ha
[TpyuHIMD Cynepno3uLu TEXHOJIOTHYECKYIO KapTy OIBITOB, HILTFOCTPUPYIOIIUX 3aKOH COXPAHEHUS
JNEKTPUUYECKUX TONIeH (Ha ANEKTpUYECKOro 3apsana. HabmroaeHne onpITOB MO MOJEIUPOBAHHUIO CHIIOBBIX JIMHUH
KauecTBEHHOM ypoBHe). Hocurenu 3IEKTpUYEeCcKOro noir. MecnenoBanue nox pykoBOJICTBOM Ilearora 1eUcTBus
AIEKTPUUECKHUX 3apsII0B. 3JIEKTPUYECKOTIO I0JIs1 Ha IPOBOJHUKHU U IUAJIEKTpUK. MccienoBanue nox
DJIeMEHTaPHBIN JIEKTPUYECKUM 3apsi. | PYKOBOJCTBOM MeJarora MarHUTHOTO B3aUMO/IEHCTBHSI TTOCTOSIHHBIX MarHUTOB.
Crpoenue atoma. [IpoBoaHMKHN 1 N3ydenue ¢ onopoi Ha TEXHOJIOTMYECKYIO KAPTY 10 pYKOBOJICTBOM Ileiarora
JTUAJICKTPUKUA. 3aKOH COXPaHEHUS MarHUTHOTO TIOJIS TOCTOSTHHBIX MAarHUTOB MPU UX OOBEAUHEHUHN U PA3ACIICHUH.
AIIEKTPUYECKOTO 3apsija.

[TocTostHubIN | DeKTpUYeCKuil TOK. Ycnosus HaGmronenue pa3auyHbIX BUOB ICUCTBUS AIEKTPUUIECKOTO TOKA M OOHApYKEHUE

JJIEKTPUYECKU | CYUeCmB08aHUs DIEKMPULECKO20 COBMECTHO C MeJJaroroM 3THX BUOB JEHCTBUS B MOBCEAHEBHOMU kHu3HU. COOpKa MO

i Tok (10 u) moxka. ICTOYHHUKHU MOCTOSSHHOTO TOKA. CXEME€ U HCTBITaHUE MOJ KOHTPOJIEM IEIarora 3JIEKTPUUECKON LIEMU TOCTOSTHHOTO

JlercTBUA 2JIEKTPUYECKOTO TOKA
(TerniaoBoe, XUMUYECKOE, MAaTHUTHOE).
DIIEKTPUUECKUI TOK B )KUJIKOCTSIX U
razax. Pabora u MomHOCTh
ANEKTPUUECKOTO TOKA. 3aKOH
IDrcoyna—/lenya. dnekmpuueckue yenu
u nompedbumenu 31eKmpulecKou
oHepeuu 8 Obimy. INEKTPUUIECKAs TICTIb.

Toka. HabroneHnue 3a teMoHCTpaled u3MepeHus CUiIbl TOKa aMIIEpPMETPOM.
Habumonienue 3a geMoHcTpanyeil U3MepeHHsl dJIEKTPUUECKOTO HAMPSKEHUS
BoJIbTMETpOM. [IpoBenieHre u 00bsICHEHHE TPU IOMOIIY YUUTEIIS OTIBITOB,
ACMOHCTPHUPYIOIMIUX 3aBUCUMOCTD SJICKTPUUICCKOI'O COMMPOTHUBIICHUA IPOBOAHHUKA OT
€ro JUIMHBI, TUTOIAAM ONIEPEYHOro cedeHus U Marepuana. Habmonenue 3a
J€MOHCTpaLMe HCCIeI0OBaHNs 3aBUCUMOCTH CUJIbI TOKA, TPOTEKAIOIIEr0 Yepes3
pe3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSHKEHUS Ha pe3uctope. bazossie
MPCACTABJIICHUA O ITpaBUJIax CIIOXKCHUA HaHpH)KeHI/Iﬁ IIpU MOCJICTOBATCIIBHOM




Cuna Toka. DJIEKTPUUYECKOE
HanpspkeHue. ConpoTUBIIEHUE
IPOBOJHUKA. YOenvHoe conpomusnenue
sewecmea. 3akoH OMa Jis yyacTka
nenu. [locnenoBarensHoe u
[apauIeJIbHOE COEIUHEHUE
IIPOBOJIHUKOB. Kopomkoe 3amviKanue.

COEIMHEHUH JIBYX pPE€3UCTOPOB. ba3oBele MpeAcTaBIeHUs O MPaBWIIAX AJI CUJIbI TOKA
IIpY NMapaJIJIEIbHOM COEMHEHUH pe3ucTopoB. HabmoneHne neMoHCTpaluy nejarora
0 CUTyalUsX MOCJIEI0OBATEIBHOrO U MapajuIeIbHOrO COEAMHEHUS IPOBOIHUKOB B
JIOMAIIIHUX IEKTPHUECKUX CeTAX. Perenne ToBbIX pacyéTHhIX 3a1a4 B 1—2
JIEHCTBHS C OIIOPOI Ha AIITOPUTM, MIPEABAPUTENBHO pa300paHHbII COBMECTHO C
MIe/1IaroroM C UCHOJIb30BaHuEeM 3aKkoHa OMa 1 popMyIT pacyéra IIEeKTPUIECKOTO
CONPOTHUBIICHHUS [IPU NOCIE0BATEIBHOM U MMAPATUIETIBHOM COETMHEHUHN
IPOBOAHUKOB. OIpeeneHre ¢ ONOPOl Ha TEXHOJIOTUYECKYIO KapTy M0
PYKOBOJICTBOM IeAarora paboThl 3JIEKTPUUYECKOTO TOKA, MPOTEKAIOIIETO Yepes3
pe3ucrop. OnpezeneHue ¢ 0nopoil Ha TEXHOJIOTMYECKYIO KapTy MO pyKOBOJICTBOM
nefarora MOIHOCTH AJIEKTPUYECKOT0 TOKa, BRIIEIsIeMO Ha pesucrope. Habmtonenue
3a UCCIEeI0BAaHUEM 3aBUCUMOCTH CUJIBI TOKA YEPE3 JIAMIIOUKY OT HAIPSDKEHUS HA HEH.
Omnpezenenue ¢ 0nopoil Ha TEXHOJIOTHYECKYIO KapTy MOJI PYKOBOJICTBOM IeJarora
KIIJl narpeBatens. Habmronenue 3a uccieioBaHueM npeoOpa3oBaHus IHEPTUN TIPH
noaséMe rpysa snekrpoasurareiaeM. OObsICHEHHE MTOCIIE PACCYKIEHUS C IeJarorom
U COCTaBJICHHE IJIaHA-KOHCIIEKTA YCTPOMCTBA U MPUHIIMIIA AEUCTBUSI TOMAILTHUX
ANEeKTpoHarpeBaTeNbHbIX TPO0opoB. OOBACHEHHE MOCIE PACCYKICHHUS C TIeIarorom
U COCTaBJICHHE IJIJaHa-KOHCIIEKTA IPUUMH KOPOTKOTO 3aMbIKaHMsI U IPUHIINIIA
JeCTBUS TUIABKUX MpeoXpaHuTeneil. Pemenne THIOBBIX pacyéTHBIX 3a1a4 B 1—2
JIeMCTBUS C OMOPOM Ha AITOPUTM, NPEIBAPUTENBHO pa300paHHbIA COBMECTHO C
MeIaroroM ¢ UCToab30BaHueM 3akoHa [xoyms—Jlenna. Habmonenue
BO3HHUKHOBEHHS MIEKTPUYECKOTO TOKA B )KHJIKOCTH

MaruurtHsie
sBreHns (3 1)

[TocTosIHHBIC MarHUTHI.
BianMoeiicTBHE TOCTOSHHBIX
MarduToB. MarHuTHoOE IoJIe.
MaruuTtHoe 1oje 3eMIIM U €ro
3HaYCHUE ]I KU3HU Ha 3emiie. OnbIT
Opcrena. MarautTHoe 1oJIe
ANEKTPUUECKOro Toka. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE. JleficTBUe
MarHUTHOTO TOJIsl Ha MTPOBOJIHUK C
TOKOM. DJIEKTPOJIBUTATEIIb
MMOCTOSHHOTO ToKa. Mcnonn30BaHue
AJIEKTPOJIBUTATEIICH B TEXHHYECKUX

HabmtoneHue 3a npoBe/ieHHEM OIBITOB 110 BU3YAIU3allMH 110JI OCTOSTHHBIX
MarHuToB. M3ydeHue noj pykoBOJACTBOM I€farora siBJI€HUsI HAMarHU4MBaHUs
BelecTsa. McecnenoBanue COBMECTHO C II€1aroroM JEHCTBUS DJIEKTPUYECKOIO TOKA
Ha MarHuTHYIO cTpenky. Habmoienue 3a npoBeieHUEM OMBITOB, IEMOHCTPUPYIOIIMX
3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS KaTyIIKH ¢ TOKOM U MarHuTa OT CUJIbI U
HaIpaBJIEHUs TOKA B KaTyIIKe. AHAJIU3 IPU OMOIIM Te/larora CUTyalui
MPAKTUYECKOTO IPUMEHEHHUS IIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
yCTpOICTBaxX, MPOMBILUIEHHOCTH, MeuIHE). M3yuenue ¢ onopoii Ha
TEXHOJIOTMYECKYIO KapTy MO/l PYKOBOJCTBOM II€/1arora JAeiCTBUs MarHUTHOTO OIS
Ha IIPOBOJIHUK C TOKOM. M3yueHue ¢ ornopoi Ha JUIaKTUYECKUI MaTeprai AeCTBUS
anekrpoasurarens. smepenue cobMectHo ¢ neparorom KIIJI anextpoaBurarenbHon
yCTaHOBKH. ba3oBble NpeICTaBIECHNs O PA3JIMYHBIX IPUMEHEHMSIX




YCTPOMCTBAX U HAa TPAHCIIOPTE.

3JEKTpOABUraTeNei (TpaHcnopT, ObITOBBIE YCTpoiicTBa u 1p. [IpoBeneHne coBMecTHO
C TIEIaroroM ONBITOB I10 UCCIICIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHTYKIIUHU:
HCCleIOBaHNe U3MEHEHMI 3HAUYEHUS ¥ HAIlPaBJICHUs WHAYKIIMOHHOTO TOKA.

DneKkTpoMarHu
THas
uHAyKuus (3

4)

Onpitel @apanes. SABnenue
3IEKTPOMArHUTHON MHTyKITUH.
[IpaBuno Jlenua. Dnekrporeneparop.
CrocoObI MOTy4YEHUS AICKTPUICCKOM
SHEPruM. DJIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

HpOBCIIGHI/Ie COBMCCTHO C I€AAroromM OIbITOB 110 UCCJIICAOBAHHIO ABJICHU A
SHCKTpOMaFHHTHOﬁ HHAYKOUW: UCCIICAOBAHHUC W3MCHEHHI 3HAYCHUS U HaIIpaBJICHUS
HHAYKIUMOHHOI'O TOKa

3. | lloBropenne u | [loBropenue hpu3nyeckux BEIUIHH U

00o0mIeHHE. (bopMyIIbI 7151 BBIYUCIICHUS BEJIHYKH.
(19) Pazinynble TEPMUHBI.
Bcero:34
9 kaacce
TemaTnuyeckoe NJIAHNPOBaAHHUE
Ne Ha3BaHnue OcHoOBHOE co/lep:KaHue OcHoOBHBIE BU/IBI 1eSIT€IbHOCTH YYAIMXCH (HA YPOBHE Y4eOHBIX el CTBHIl)

pasjena
(TembI) Kypca

(umcio

4acoB)
Mexanunueckue siBjenus (23 4)

1. | Mexanuueck | MexaHuuecKoe BKEHHE. AHanu3 ¢ MOMOIIBIO MeJ]arora U 00CYKACHHE Pa3INUHbIX TPUMEPOB MEXaHUYECKOTO
oe MarepuanbHas Touka. Cuctema orcuéra. | aBuxeHus. OOCYKIeHUE COBMECTHO C MEIaroroM IpaHull MPUMEHUMOCTH MOJIETTH
JIBUKEHUE OTHOCUTENBHOCTh MEXAHUUYECKOTO «MarepuanbHas Toukay. Onucanue nociae 00Cy ASHUS ¢ IeAaroroM MeXaHH4eCKoro
U CTI0COOBI JIBWKeHUs. PaBHOMEpHOE JIBUKEHMSI pa3JIMYHbIMU crioco0amu (ypaBHEHHE, TabIuLa, rpaguk).
€ero MPSMOJIMHEMHOE JBUKEHUE. AHanu3 nojJ pykoBOACTBOM I€Aarora >Ku3HEHHbIX CUTYyalli, B KOTOPBIX
OTIHCaHUs Hepasnomeproe npsamonunetinoe MIPOSIBIISIETCS OTHOCUTEILHOCTh MEXaHMYECKOTO JIBUKCHUSI.

(54) osudicerue. CpeHsIsl U MCHOBEHHAS Habmoienne MexaHn4ecKoro JBMKEHUS Tella OTHOCUTEIHHO Pa3HBIX TE OTCUETA.
CKOpOCMb mea npu HepasHOMePHOM CpaBHeHME MyTel U TPACKTOPHUMA JIBIXKCHUSI C OTTOPON HA TEXHOJOTUUECKYIO KapTy
O0BUICEHUU. 10/ PYKOBOJCTBOM I€1arora OAHOTO U TOTO e TeJla OTHOCUTENIbHO Pa3HbIX TEJ
Yckopenue. PasnoyckopeHntoe OTCYETA.
npamonunelinoe oguxcenue. CBoO0THOE | AHAIN3 ¢ MOMOIIBIO Niefarora Tekcta ["anumest 00 OTHOCUTEIHLHOCTH JIBHKEHUS;




naneaue. Onwvimot I anunes.
Paenomepnoe osudicenue no
oxpyacrocmu. Ilepuoo u wacmoma
oopawenus. Jlunetinas u y2noeas
ckopocmu. Llenmpocmpemumensroe
YCKOpeHue.

BBINOJIHEHUE 3a/IJaHUH IO TEKCTY (CMBICIOBOE UTEHHUE).

[Ipocreiinme BEIYUCIEHHS 110 00pa3Ily CpeHel CKOPOCTH CKOJIBKEHUS OpyCcKa M
JIBYDKEHUS [IApUKa 110 HAKJIOHHOH MJIOCKOCTH.

AHanu3 v 00CYXKJIEHUE C OTIOPOM HA TEXHOJIOTMYECKYIO KapTy MO PYKOBOJCTBOM
nezarora crioco0oB NpUOIMKEHHOTO OIPEeNICHHsI MTHOBEHHON CKOPOCTH.
Omnpenenenue Mocie pacCyX AeHUs C MeAaroroM Mo cXxeMe CKOPOCTH PaBHOMEPHOTO
JBYDKEHUS (LIapHKa B )KUIAKOCTH, MOJEIIHN 3JIEKTPUYECKOTO aBTOMOOMIIS U T. I1.).
Omnpenenenne COBMECTHO C MEAAroroM IyTH, IPOIIEHHOTO 32 TaHHBIN IPOMEXYTOK
BPEMEHH, U CKOPOCTH TeJja M0 rpauKy 3aBUCUMOCTHU IIyTH PAaBHOMEPHOTO JIBM)KEHUs
OT BPEMECHU.

HauanbHble mpeacTaBieHue o NpUHLIKIAX AeHCTBUS PHUOOPOB, U3MEPSIOLIUX
CKOPOCTH (CIUIOMETPOB).

[Ipocreiinye BeIYUCIEHHS 110 00pa3Ily IYyTH U CKOPOCTU IPU PaBHOYCKOPEHHOM
HpﬂMOJ’IHHGfIHOM JABMOKCHUU TCJIA.

OmnpeneneHre COBMECTHO C M€AaroroM MPOWICHHOTO IMyTH U YCKOPEHUS IBUKEHHUS
TeJa Mo TpaduKy 3aBUCKMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO PSMOJIUHEHHOTO
JIBYDKEHUS Tejla OT BPEMEHHU.

Omnpenenenne ¢ MOMOIMIBIO MEAAarora YCKOPEHHs Tella PH paBHOYCKOPEHHOM
JABMXCHUHU I10 HaAKJIOHHOM MIIOCKOCTH.

W3mepeHue 1o cxeme mocje pacCykIeHUs ¢ MeJarorom rnepruosia 1 4acToThl
oOparlieHus Tesa o OKPYKHOCTH.

OmnpeneneHne HaXOXKAECHUS O] pyKOBOJICTBOM II€/1arora CKOpoCcTH paBHOMEPHOTO
JIBUJKEHUS TEJa [0 OKPYKHOCTH.

Perienue TUIIOBBIX pacyETHBIX 3a/1a4 B 1—2 1EHCTBUS ¢ OMOPOI Ha alTOPUTM,
MpeIBapUTEILHO Pa300paHHBI COBMECTHO C TIEIaroroM Ha OTpeieieHne
KMHEMaTHYECKHX XapaKTePUCTUK MEXaHHMUECKOTO JBM)KEHUS pa3IMYHbIX BUIOB.
PacnioznaBanue u npubanKEHHOE ONKCaHuE MO0 00pasIy mocie 00CyKICHUS C
[1€/1aroroM pa3iMyHbIX BUJIOB MEXaHUYECKOTO JIBUKEHHUS B IPUPOJIE U TEXHUKE (HA
npuMepax cBOOOHO MAJAONINX Tell, IBUKEHUS KUBOTHBIX, HEOECHBIX TeE,
TPAHCHOPTHBIX CPEACTB U IP.).

Bzaumogeiic
TBUE Tex (12

4)

Ilepssriit 3akoH Herorona. Bropoit 3akoH
Herotona. Tperuit 3akon HeroToHa.
IHpunyun cynepnosuyuu cu..

Cuna ynpyeocmu. 3axon I'yka. Cuna

Ha6J'IIOZ[CHI/IC n O6CY)K,Z[CHI/IC COBMCCTHO C IIeaaroromM OnbITOB € ABUKCHUCM TECJIa IIPU
YMCEHBIICHWHU BIIUAHUA APYTrUX TCJI, MPECIATCTBYIOIUX ABHUKCHUIO.

Amnanu3 1mo cxeme Iocie PacCCyxACHHUA C IICAaroroM TeKCTa l'anunes ¢ onucanuem
MBICJICHHOI'O SKCIICPUMCHTA, O6OCHOBBIBaIOHIeFO 3aKOH MHEPIUHU,; BBITTOJITHCHUEC




MPeHUsL: CULA MPeHUsl CKOTbICEHUs, CUNA
mpeHusi NOKos, opyaue Uuobl MpeHUs.
Cuna TsKeCTH M 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
najieHus. /Jeusicenue nianem 6oKpye
Connya (MC). Ilepeas kocmuueckast
ckopocms. Hesecomocmo u nepecpy3xu.
PaBHOBecHe MaTepuabHON TOYKH.
Abconromuo meépooe meno. Pasnogecue
MeEp002o mena ¢ 3aKpeniéHHol 0Cbio
eépawjerusi. MOMEHT cunbl. []enmp
MANCeCmu.

3aJJaHU 110 TEKCTY (CMBICIIOBOE UTEHUE).

Ob6cyxaeHne noj pyKoBOJICTBOM Ie1arora BO3MOXXHOCTH BBITIOJTHEHHUS 3aKOHA
VHEPLMH B Pa3IMYHBIX CUCTEMAax OTCYETA.

Habnronenue u 00cyXaeHne COBMECTHO € TIEIaroroM MEXaHUYEeCKHX SIBICHUM,
IIPOUCXOJAIINX B cUcTeMe oTcuéTa «Tenexka» pu e€ paBHOMEPHOM U YCKOPEHHOM
JIBM>KEHUHM OTHOCHTEIBHO KaOWHETa (PU3HKH.

JIeicTBYsI ¢ BEKTOPaMM CHJI: BBIIIOJIHEHUE 33JaHUM 110 CII0)KEHHIO U BBIYUTAHUIO
BEKTOPOB.

HabmtoneHue 3a npoBeJeHUEM OIIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTDh YCKOPEHHMSI
Tesa OT IIPUJIOKEHHOM K HEMY CHJIBI M MacChl TeJa.

Ananu3 u 00bACHEHHE C ONIOPO Ha TEXHOJOTUUECKYIO KapTy 0] pyKOBOACTBOM
reJjarora siBJICHUM ¢ UCIIOJIB30BaHUEM BTOPOro 3akoHa HproToHA.

Pemenne THIIOBBIX pacyE€THBIX 3a/1a4 B 1—2 IEHCTBUSA C ONIOPOI HA aITOPUTM,
MIPE/IBAPUTENILHO pa300paHHbIi COBMECTHO C ME1aroroM ¢ UCIOJIb30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M IpaBuiIa CII0KEHUSI CHIL.

Omnpenenenre COBMECTHO C MEJArOroM >KECTKOCTH MPYKUHBI.

AHanus cuTyanuil ¢ OOpoy Ha TEXHOJIOTHUYECKYIO KapTy M0 pyKOBOJICTBOM
nejarora, B KOTOPhIX HAOIIONAIOTCS ypyrue aedopMannu, 1 uX 00bsICHEHHUE ¢
HCMOJIb30BaHUEM 3aKoHa ['yka.

Pemenne THIIOBBIX pacy€THBIX 3a/1a4 B 1—2 IEHCTBUSA C ONIOPOIl HAa aITOPUTM,
MIPeIBAPUTENILHO pa300paHHbI COBMECTHO C ME€JarOroM ¢ UCMOJIb30BaHUEM 3aKOHA
I'yka. MccnenoBanue pu NOMOIIHM NIEAATOra 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIbKEHUS
OT CHJIbl HOpMAJIBHOTO AaBiieHus1. COBMECTHOE 00CYXAEHHE PE3YIbTaTOB
uccinenoBanus. OnpeneneHue noj KOHTPOJIEM Melarora ¢ Oropoi Ha KOHCIIEKT
koa¢duLreHTa TpeHUs CKoJbXeHUs. M3MepeHne ¢ moMoIIbIo Mejarora CUibl TpEHus
1okosl. Pelienne THIIOBBIX pacyE€THBIX 3a/1a4 B 1—2 nelicTBUSA ¢ ONIOPOH Ha
QJIITOPUTM, NPEABAPUTEIBHO Pa300PAHHBIN COBMECTHO € IIEaroroM ¢
UCIOJIb30BaHUEM (POPMYIIBI [T CHIIBI TPEHUS CKOJIBKEHUSI.

AHanmm3 1o cxeme Mocie pacCy AeHus Meaarora 0 JBHKEHUH TeJ TOJIBKO MO/
JIeMCTBUEM CHITBI TSXKECTH — CBOOOIHOTO najeHus. OObsiCHEHHE 0] pyKOBOJICTBOM
nejiarora He3aBUCHMOCTH YCKOPEHUsi CBOOOHOIO NaIeHUs OT MacChl Tea.

OneHka COBMECTHO € IE€JaroroM BEJIMYUHBI CUIIBI TSATOTEHMS, JENCTBYIOIIEN MEXKTY
JIBYMsI TeJaMHu (U1 pa3HbIX Macc).

AHanu3s ¢ onopoi Ha JUIAKTUYECKUN MaTepuai IBHKEHUs] HEOSCHBIX Tell MO




NEICTBUEM CUJIBI TATOTEHUS (C UCMOJIB30BAHUEM JOIMOJIHUTEIBHBIX HCTOYHUKOB
uHpOpMaIIUN).

Pemienue TUMOBBIX pacyETHBIX 3a/1ad B 1—2 EUCTBUS C ONMOPOI HA aJITOPUTM,
IIPEIBAPUTEIILHO pa300paHHbIi COBMECTHO C ME€1aroroM ¢ UCIOJIb30BaHUEM 3aKOHA
BCEMUPHOIO TATOTEHUS U POPMYJIbI I pacuéTa CHIIbI TSHXKECTH.

Habmronenune u 06cykaeHre ¢ MOMOIIBIO MEarora OmbITOB 10 U3MEHEHHUIO Beca Tela
MIPH YCKOPEHHOM JIBUKCHUH.

AHanu3 ¢ MOMOIIBIO NeJlarora yCjaoBUi BOZHUKHOBEHHUS HEBECOMOCTH U MIEPETPY3KH.
Pemienue TUMOBBIX pacyETHBIX 3a/1ad B 1—2 IEUCTBUS C ONMOPOI HA aJITOPUTM,
IIpPEIBAPUTENILHO pa300paHHbIi COBMECTHO C I1€Jar0roM Ha OIpeieJIeHHE Beca Tella B
Pa3IUYHBIX YCIOBUSX.

AHanu3 ¢ onopoi Ha TEXHOJIOITMYECKYIO KapTy 0]l pyKOBOJICTBOM II€/larora Cuil,
JEHCTBYIOIUX Ha TEJO, OKOSIIEeCs Ha OIMope.

Omnpenenenye ¢ NOMOIIBIO MEJArora HEHTPa TKECTH Pa3INUHbIX TeEl.

3aKOHEI
COXpaHEeHUs

(6 1)

Nmnynsc tena. Mzmenenue umnynsca.
Hmnynoce cunvl. 3aK0OH COXPAHEHUS

umnyinsca. PeaktuBHoe asmxenue (MC).

Mexannueckas paboTa U MOIIHOCTD.
Pabora cun Tskectu, ynpyeocmu,
mpenus. Cesa3b dHepeuu u pabomol.
[ToreHnuanbHas SHEPTUS TeNa,
MOJTHATOTO HAJT TOBEPXHOCTHIO 3eMJTH.
Tomenyuanvhas suepeus cocamoi
npysrcunsl. KuHeTHYECKast YHEPT UL
Teopema o0 KuHemuyeckou sHepeuu.
3aK0oH COXpaHEHUsI MEXaHUYECKOMN
SHEPTHH.

Habmtonenue u o0cykaeHne ¢ MOMOILBIO IIE1arora oInbITOB, IEMOHCTPUPYIOIIUX
repeaady UMILyJIbCa IPY B3aUMOJACHCTBUU TEN, 3aKOH COXPAHEHUS UMITYJIbCA IIPH
a0COJIIOTHO YIIPYTOM M HEYIIPYI'OM B3aUMOACHCTBUU TEN.

HabutoieHne neMoHCTpaluy 1nejarora CUTyaluil B OKpy>Karolei JKu3HU ¢
HCIIOIb30BAHUEM 3aKOHA COXPAHEHUs UMITYIIbCa.

Pacnio3naBaHue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy IOJ pyKOBOJACTBOM Ilefarora
SIBJICHHSI PEAKTUBHOTO JIBM)KEHUS B MpHpoJie U TexHuke (MC — Ouonorus).
[IpuMeHeHne COBMECTHO € IEAAroroM 3aKOHa COXpPaHEHMs UMITYJIbCa Ul pacyéra
pe3yabTaTOB B3aMMOAEUCTBUS Te (Ha MpUMepax HEyNpyroro B3auMoieicTBys,
YIOPYroro HEHTPAIBHOIO B3aUMOJEHCTBHS JIBYX OJJMHAKOBBIX TEJI, OHO U3 KOTOPBIX
HETIOJBUYKHO).

Pemenue THIIOBBIX pacyETHBIX 3a/1a4 B 2—3 JIEHCTBUS C OMOPOIl HAa alIrOPUTM,
MIPEeBAPUTENILHO Pa300paHHBIN COBMECTHO C IIEIar0roM € UCIOJIb30BAaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCa.

Omnpenenenue ¢ ONOpoi HA AUIAKTHUYECKUN MaTepuan paboThl CUIIbI YOPYTOCTH IIpU
noabEME Irpy3a ¢ UCIOIB30BaHNEM HEMOBUKHOTO U TIOJIBUKHOTO OJIOKOB.
H3mepenne COBMECTHO € I1€1aroroM MOIIHOCTH.

W3mepenue ¢ moMONIbIO Me1arora NOTEHIUAIbHOW SHEPTHH YIIPYTO
ne(GOopMHUPOBaHHON NPYKUHBIL.

W3mepenne COBMECTHO € Me1TaroroM KWHETHYECKOW SHEPTHH TeJla 1O JITTMHE




TOPMO3HOT'O MYTH.

Habmronenue 3a sKkcriepuMeHTaIbHBIM CPAaBHEHHEM U3MEHEHUS TIOTCHIIMAIBHOMN 1
KMHETUYECKOM SHEpruil Tesa Mpu ABUKEHUU 110 HAKIIOHHOM IUIOCKOCTH.
Habmronenue 3a sKkcriepuMeHTaIbHON MPOBEPKOM 3aKOHA COXPAHEHUSI MEXaHUYECKON
SHEPTUU MpU CBOOOIHOM Ma/ICHUU.

[IpuMeHeHHe Ha HaYaIbHOM YPOBHE, C OIIOPOM Ha AUJAKTUYECKUI MaTepral 3aKOHa
COXpaHEHUs MEXaHUYECKOW SHEPTUHU IS pacyéTa NOTEHIIMAIbHOW U KUHETHYECKOU
SHEPIUi Tea.

Pemienue TUMOBBIX pacyETHBIX 3a/1ad B 1—2 IEUCTBUS C ONMOPOI HA aJITOPUTM,
[IPEIBAPUTENILHO pa300paHHbIi COBMECTHO C ME1aroroM ¢ UCIOJIb30BaHUEM 3aKOHA
COXpaHEHHUs MEXaHUYECKOU SHEPIUH.

Mexanuuec

KHe KoJie0anus u BoJHbI (11 )

Mexannueck
ue
KoJIeOaHus

(6 1)

Koneb6arensHoe nsmxenne. OCHOBHbIE
XapaKTEepUCTUKHU KOJIeOaHU: Iepro/,
4acToTa, aMIUIUTyaa. Mamemamuueckuii
u npyoicunHvlil maamuuxu. Ilpespawenue
9HepauU nPuU Ko1eovamenbHOM O8UNCEHUU.
3aryxaromue KosnebaHus. BelHyX1eHHBIE
Kosiebanus. Pe3onanc.

Habmonenue xonebanuii moj 1eHCTBUEM CHII TSHKECTU U YIPYTOCTH M OOHapyKeHHe
MIPY TTOMOIIIY TIeJIarora Mo I00HBIX KOJIeOaHW B OKPYKAIOIIEM MUPE.

AHanu3 COBMECTHO € MEAaroroM KojiebaHuii rpy3a Ha HUTU U Ha MPYKUHE.
OmnpeneneHne Mo aaropuTMy YaCTOTHI KOJICOAHH MaTEMATHYECKOTO U TIPYKHHHOTO
MasiTHUKOB.

Habnronenne u 00bsiCHEHNE ¢ TOMOIIBIO TIeIarora sSiBJICHUS pe30HaHca.
HccnenoBanue ¢ omopoii Ha alrOPUTM, MIPEABAPUTENBHO pa300paHHbII COBMECTHO C
MeJaroroM, 3aBUCUMOCTH TIepro/1a KoJIeOaHUH MOBEIICHHOTO K HUTH TPy3a OT
JUTUHBI HATH.

[TpoBepka ¢ omopoii Ha TEXHOJIOTUIECKYIO KapTy MOJI PYKOBOACTBOM I€Aarora
HE3aBHCUMOCTH MEepHo/ia KoJieOaHuil rpy3a, MOJBEIICHHOTO K JIEHTE, OT MacChl Ipy3a.
HabGmronenue u o0cyxneHne moji pykoBOJACTBOM TeAarora OrnbIToOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTb Mepro/ia KoieOaHuil MPY>KUHHOTO MAasTHUKA OT
MAacCCHhI TPy3a U )KECTKOCTH MPYKUHBI.

[IpuMmeHeHne ¢ TOMOIIBIO Melarora MaTeMaTH4YeCKOro U MPY>KMHHOTO MasiTHUKOB B
KayecTBe MOJIeNIeH [Tt OTIMCaHus KoJeOaHUi B OKPY’KaIOIIeM MUpE.

Pemenne TUMIOBBIX pacYETHBIX 3a/1a4 B 1—2 EHCTBUS C OMOPOI HA aJTOPUTM,
MIPEIBAPUTEIIEHO Pa300paHHBI COBMECTHO C TIEIarOrOM, CBS3aHHBIX C BBIUHCICHHEM
WJIM OIIEHKOM 4acTOTHI (Ieproa) KoneOaHuit

Mexannueck
W€ BOJIHEI.

3ByK

Mexauunueckue BoJHBL. CBONWCTBA
MEXaHUYECKUX BOIH. /IpodonvHble u
nonepeunvie onHbl. /[NUHa 80IHbL U

OO6Hapy>keHue 1 aHaJIU3 ¢ TTOMOIIBIO Te/Iarora BOJHOBBIX SBJIEHUH B OKPYKaOIEM
mupe. HaGumo1eHre coBMECTHO € 1ejaroroM pacripoCcTpaHEHUs IPOIOJIBHBIX U
MONEePEYHbIX BOJH (Ha MOJIENIN) U OOHApYKEHHE aHAJIOTUYHBIX BUIOB BOJIH B




(5 4)

CKOpOCMb €€ pacnpocmpaHeHus..
Mexanuueckue onHvl 8 meépoom meie,
ceticmuyeckue 8oauvl (MC).

3BYK. I pomKrocms 36yKa u 8blcOma moma.
Ompasicenue 38yka. Ungpazeyx u
VIbMPA36YK

npupoie (3BYK, BOJSHBIE BOJIHBI).

Boruucnenue B 1—2 neicTBHs € OMOPON HA aITOPUTM, PEIBAPUTEIHHO
pa3o0paHHbI COBMECTHO C ME€JAaroroM JJIMHBI BOJHBI U CKOPOCTH PacpOCTPaHEHHUS
3BYKOBBIX BOJIH.

Habumoienue 3a sxcriepuMeHTalbHBIM ONPEAEICHIUEM IPAHULL YACTOTHI CIBIIIMMbIX
3BYKOBBIX KOJICOaHUH.

Habutoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C
WCIIOJIb30BAHUEM MY3BIKAIbHBIX HHCTPYMECHTOB).

Habumoienue u 00bsicCHEHHE ¢ TOMOIIBIO NEeJarora sBJIEHUsI aKyCTUYECKOTO pe3o-
HaHca. UTeHne COBMECTHO C IeJaroroM OPUTHHAILHOTO TEKCTa, TIOCBSIIEHHOTO
HCIOJIb30BAaHUIO 3BYKa (WJIH YJIbTpPa3ByKa) B TEXHUKE (3XO0JIOKAIUs, YIbTPA3BYK B
MEHIIMHE U JP.); BBITOJHEHUE 3aJaHHI 110 TEKCTY (CMBICIIOBOE UYTCHUE)

JIeKTPOMarHuTHOE

1oJie H 3JIEKTPOMarHuTHbIE BOJIHBI (7 4)

Dnexrpomar-
HHUTHOE TI0JIe
n

DIIeKTPOMarHuTHOE TOJIE.
DNeKTpoMarHuTHele BOJHBL. Ceoticmea
anekmpomazHummuslx 60an. [llxkana

[TocTpoeHne NpoCThIX pacCykACHUN HAa OCHOBE ITOATOTOBJICHHBIX BBIPAKECHU,
000CHOBBIBAIOIIMX B3aUMOCBS3b AIEKTPUUECKOT0 U MArHUTHOTO IOJIEH.
Habutoienue 3a sxcriepuMeHTalbHbIM U3YYE€HUEM CBOMCTB 3J1E€KTPOMArHUTHBIX BOJIH

3JICKTPOMArH | 3IeKMPOMACHUMHBIX BOJIH. (B TOM 4HCJIE C TOMOIIBI0 MOOHIBLHOTO TelieoHa).
Y THBIE Hcnonvzosanue 31eKmpomMacHumnublx AHanu3 ¢ IOMOIIBIO IIeJJarora peHTreHOBCKUX CHUMKOB Y€JIOBEYECKOTO OpraHu3ma.
BOJIHBI 80JIH OJisL COMOBOLL CEA3U. AHanu3 COBMECTHO € NEAArOroM TEKCTOB, ONUCHIBAIOLINX MTPOSBICHUS
(7 9) DNeKTpOMarHuTHast IPUpPO/ia CBETA. AEKTPOMArHUTHOTO U3JIy4Y€HUS B IPUPOJIE: HKUBbIE OPraHU3MbI, U3JTy4EHUs
Ckopoctb cBeTa. BonmHoBBIE CBOMICTBA HeOeCHBIX Tel (CMBICIIOBOE UTEHHE).
CBeTA. PacnioznaBanue 1 aHanu3 pa3InYHBIX IPUMEHEHHUH 3JI€KTPOMarHUTHBIX BOJIH B
TEXHHUKE C ONIOPOM HA TEXHOJIOTMUYECKYIO KapTy MO/ PyKOBOJCTBOM II€Jarora.
Pemenue TUIIOBBIX pacyE€THBIX 3a/1a4 B 1—2 1eHiCTBUS C OMOPOM Ha aJrOPUTM,
MIPEBAPUTENILHO Pa300paHHbIf COBMECTHO € MIEIaroroM ¢ UCMOJIb30BaHUuEM (opMy
JUISI CKOPOCTH JIEKTPOMATHUTHBIX BOJIH, JJIMHBI BOJIHBI M 4aCTOTHI CBETA.
CaetoBble siBjieHus (12 )
3aKOHBI JIyueBas monens cBera. Mcrounukn Habutoienue onbITOB, JEMOHCTPUPYIOIINX SIBJIEHUE MPSIMOJIUHEIHOTO
Pacnipoctpan | cBera. [lpavonunetinoe pacnpocTpaHeHUs CBETa (BOZHUKHOBEHNE TEHU U NIOJYTEHN), U UX UHTEPIPETALUS C
€HUS CBETA | pacnpocmpaneHnue ceema. 3ammenus HCIOJIb30BAHUEM TOHSTHS CBETOBOTO Jy4ya. OOBsICHEHNE U MOJIETUPOBAHUE T1OCIE
(4 9) Connya u Jlyner. OTpakeHue CBeTa. pacCyKJIeHHUs C I1e1aroroM o CXeMe COJIHEUHOIO U JIYHHOI'O 3aTMEHUM.

IInockoe 3epkano. 3axon ompasxicenus
ceema. Ilpenomienue cBeta. 3aKoH
npesioMieHus ceera. [loinoe

HccnenoBanue ¢ onopoii Ha TEXHOJIOTHYECKYIO KapTy 0]l pyKOBOACTBOM I€[arora
3aBUCHMOCTH YIJIa OTPa)KEHUs CBETOBOTO JIy4a OT yIJIa MaJcHHUS.

N3ydeHnue ¢ noMomipio nejarora CBOMCTB H300pa)KeHHsl B INIOCKOM 3epKalle.




GHYmMpEeHHee ompdadiCeHue ceemada.
Hcnonvzosanue noinozo GHYMPEHHESO
ompasiCerusl 6 ONMu4ecCKux CB8emoB00aXx.

HabmtoneHne u 00bsiCHEHHE COBMECTHO € II€Iar0r'OM OIBITOB 110 MOJIYYEHHIO
n300pa’keH B BOTHYTOM U BBIITYKJIOM 3epKanax. Habmoenue u o0bscHeHne mocie
PacCyXIECHHs C IEAArOroM I10 CXEME OIIBITOB I10 MPEJIOMIICHHUIO CBETA HA TPAHULIE
Pa3IUYHbIX CPEJl, B TOM YHCJIE OIBITOB C MOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue noj pyKoBOJACTBOM IIE€arora 3aBUCUMOCTH YIJIA IIPEJIOMIICHUS OT
yIJla IaJIeHUsl CBETOBOIO JIyda Ha FPAaHMIIE «BO3LYyX—CTEKIION.

PacriozHaBaHue ¢ MOMOIIBIO NTE€Arora sIBJICHUI OTPaKEHUS U IIPEJIOMIICHHS CBETa B
IIOBCEIHEBHOM JKM3HU. AHAIN3 U O0BSICHEHNE COBMECTHO C I1€Jar0roM SIBJICHUS
ONTHUYECKOTO MHUpaXa.

Pemenue THIIOBBIX pacyE€THBIX 3a/1a4 B 1—2 1eHCTBUS C ONIOPOIl HAa alNrOpUTM,
IIPEIBAPUTENILHO Pa300paHHbINl COBMECTHO € IIE1ar0oroM ¢ UCIOJIb30BAHUEM 3aKOHOB
OTPaXEHUsI U IPEJIOMJICHUS CBETA.

8. | Jlunzel u Jlunza. Xox myueit B tuH3ze. Onmuueckas | [lomydenue noj KOHTpoJieM mearora u300paskeHui ¢ MOMOIIBIO cOOUparoIiei u
ONITUYECKUE | cucmema pomoannapama, MUKpOCKOna | paccemBaromeil muH3. OnpeneneHue ¢ ornopoi Ha aropuT™ pa3paboTaHHOTO
npuOopbI u meneckona (MC). ['na3 kak COBMECTHO C IearoroM (OKyCHOTO pacCTOSIHUS U ONTHYECKOM CUITBI cOOUparoiei
(4u) onmuueckas cucmema. bBruzopykocme u | TUH3HL.

0aIbHO30PKOCHIb. AHanu3 COBMECTHO € MEAaroroM yCTpONHCTBA U MPUHIUIIA IEHCTBUS HEKOTOPBIX
ONTHYECKUX MPUOOPOB: (hoToarmapara, MuUKpockora, reneckona (MC — Guosorus,
aCTPOHOMHS).
AHanu3 ¢ Onopoi Ha TEXHOJIOTHYECKYIO KapTy TOJT PYKOBOJICTBOM IIe/Iarora siBJICHUN
OIIM30PYKOCTH M JAIBHO30PKOCTH, MpUHIMNA NeicTBUs 04koB (MC — Guonorus).

9. | Paznoxenue | Pasnooscenue 6enoeo ceéema 6 cnekmp. HabnroneHne COBMECTHO € TIEIaroroM Io pa3jiokKeHU o OEJIoro CBEeTa B CIIEKT.
oenoro csetra | Onsvimovl Hotomona. Cnoicernue Habmonenue u o0bsicHeHre Ha 6a30BOM YPOBHE IO/ PYKOBOJICTBOM Te/1arora
B crieKTp (4 | cnekmpanvhbix yeemos. [ucnepcus OTIBITOB TIO TIOJTYYEHHIO O€JIOTO CBETa IMPH CIOKESHHUH CBETA PA3HBIX I[BETOB.

q) ceema. [IpoBenenue u 00bICHEHNE TIO]] PYKOBOJICTBOM II€1arora OMbITOB IO BOCHIPUSTHIO
[[BETA MPEIMETOB NIPH MX HAOIIOJCHUU Yepe3 IIBETOBBIC (DHIILTPHI (IIBETHBIE OUKH).
KBanrtoBbie siBieHus (12 4)

10. | Ucnyckanue | Onvimol Pezepgopoa v maneTapHas OO6cyxaeHre ¢ mTOMOIIBIO Tearora 1eiau onsIToB Pesepdopaa mo nccnenoBanumio
u Mojieh atoma. Moaens atoma bopa. aTOMOB, BBIJIBUKEHHE TUTIOTE3 O BO3MOXKHBIX PE3YIbTaTax OIMBITOB B 3aBUCHMOCTH OT
noryiomenne | Mcnyckanue u noznowjerue céema MIPEJIITOJIAraeMoOT0 CTPOSHUS aTOMOB, (POPMYTUPOBAHUE BBIBOJIOB U3 PE3YJIBTATOB
cBeTa amomom. Keanmui. Jlunetivamoie OTIBITOB.

aToMoM (4 4)

cnekmpol.

OO6cyx1eHre ¢ Oropoil Ha TEXHOJIOTHYECKYIO KapTy MO/ PyKOBOACTBOM Ieiarora
IIPOTUBOPEUYNH INIAHETAPHOM MOJEIN aTOMa M OCHOBaHM Ju1s runoressl bopa o
CTallMOHAPHBIX 0pOUTaX AEeKTpoHOB. Habio1eHne cOBMECTHO ¢ e1arorom




CIUIOLIHBIX U JIMHEHUYATBIX CHIEKTPOB U3JIy4EHHsI pa3InyHbIX BeliecTB. OObsICHEHHE ¢
OIOPOM Ha IUJAKTHYECKUI MaTEPHUAIl ITMHENYATHIX CIIEKTPOB U3JIy4EHUSI.

11. | Ctpoenue PannoaktuBHOCTE. A1bgha-, 6ema- u OOcyX1eHHEe COBMECTHO C IIEJarOroM BO3MOYKHBIX TUIIOTE3 O MOJIENISX CTPOCHHS
aTOMHOTO eamma- uznydenus. CTpoeHue aToMHOro | siapa. OnpeneneHue 1o cxeMe ¢ UCIoIb30BaHUEM METOMYECKOT0 MaTepraa moj
aapa (4 q) sanpa. Hyknounas mooens amomHozo PYKOBOJICTBOM II€JIarora COCTaBa siiep MO 331aHHBIM MacCOBBIM U 3apsI0BBIM

sa0pa. Mzomonvi. Paouoakmusenvie YHCIIaM U TI0 TIOJI0KEHHUIO B TIEPUOMUECKOM CUCTEME 3JIEMEHTOB

npespawenus. Ilepuoo nonypacnada AHanu3 ¢ onopoi Ha TEXHOJOTHYECKYIO KapTy I0JI pyKOBOJCTBOM IIearora

amoMHbIX A0ep. M3MEHEHHs cocTaBa siipa. Habnronenue 3a neMoHcTpanueid paboThl U3MEpeHUs
paaranuoHHOro (oHA C MOMOIIBIO IO3UMETPA, OLICHKA €r0 HHTEHCHUBHOCTH.
AHanm3 COBMECTHO C MEAAroroM OMOJIOTHYECKUX U3MEHEHUH, TPOUCXOISAIINX MTOJT
JEWCTBHEM paJOaKTHBHBIX H3ny4yeHuil. HaOmonenue neMmoncrpanmu oo
WCTIOJIH30BAHNE PAJIMOAKTHBHBIX U3TYyY€HUI B MEAUIINHE

12. | SAnepusie SnepHble peakuuy. 3aKOHbI COXpaHEeHUs1 | PelieHure TUMOBBIX pacuéTHBIX 3ajau B 1—2 neicTBUS C ONOPOM Ha AJITOPUTM,
peakuuu (4 | 3apAI0BOrO M MAaCCOBOTO YHUCEN. JHepeus | MPEeIBapUTEIIbHO pa300paHHbIA COBMECTHO C MEIaroroM C UCIOJIb30BAHUEM 3aKOHOB
q) cea3u amomuuix aoep. Céa3b maccwvl u COXPaHEHMsI MACCOBBIX M 3apsI0BBIX YHCEJI HA ONpeJIeIeHUE pe3yIbTaToOB SAEPHbBIX

aHepeuu. Peakyuu cunmesa u oenenus peaKImii; aHAJIN3 BO3MOKHOCTH WJIM HEBO3MOKHOCTH SIACPHON PEaKIiH.

s0ep. Ucmounuku snepeuu Connya u O1eHka ¢ TOMOIIBIO MeJarora SHEPruy CBA3M AJep C UCIOIb30BAHUEM (POPMYJIBI
36€30 (MC). DiiHIITEHHA.

SnepHas sHepretuka. eiicmeus OOcy>xaeHrne COBMECTHO € MEIaroroM MepcreKkTuB UCTIONb30BaHUS YIPABISIEMOTO
PAOUOAKMUBHBIX USTYUEHUL HA HCUBbLE TEPMOsIIEpHOTO cuHTe3a. OOCYXIEHIEe COBMECTHO C IEAaroroM MpeuMyIIecTB U
opaanusmsl (MC). 9KOJIOTHYECKUX MPOOJIEM, CBA3aHHBIX C JIepHON SHEPreTHKON

13. | Cucremaruza | O600mIeHHE COMEPKAHUS KAXKIIOTO U3 BrinonHeHue ¢ momMolipio nejarora y4eOHbIX 3a/laHul, TPeOYIOLNX JEMOHCTpaLUU
s U OCHOBHBIX pa3/ieoB Kypca (pU3UKH: KOMIIETEHTHOCTEH, XapaKTepU3YIOIINX €CTECTBEHHOHAYUHYIO IPaMOTHOCTb!
o0o0mIeHne | MexaHHYECKHUE, TETUIOBBIE, MPUMEHEHHS TTOYISHHBIX 3HAHUH JJI1 HAY9HOTO OOBSICHEHUST (PU3NIECKUX SBICHUN
IPEIMETHOTO | 3JIEKTPOMAarHUTHbIE, KBAHTOBbIE SIBJICHUS. | B OKpY>KaroIlel Npupoie U MOBCEIHEBHON )KU3HHU, a TAKXKe BbISBICHUS (PU3HMUECKUX
conepxkanus. | Hay4HbIif MeTO] MO3HAHMS U €TO OCHOB Psi/Ia COBPEMEHHBIX TEXHOJIOTUH; IPUMEHEHHUST OCBOCHHBIX
(39) peanu3anus B GU3NIECKUX HKCHEPUMEHTAIbHBIX YMEHHH JUId UccIe10BaHNus (PU3NYECKUX SIBICHUI, B TOM YUCIIe

uccienoBanusix. Cesizb GQU3NUKU U
COBPEMEHHBIX TEXHOJIOTUI B 00JaCTH
nepegayu nH(opMaluu, SHEpreTrke,
TpaHCIIOpTE

JUISL IPOBEPKU TUIOTE3 U BBISIBICHUS 3aKOHOMEPHOCTEH.

Pemenue THIIOBBIX pacyE€THBIX 3a/1a4 B 1—2 EHCTBUSA C ONIOPOIl HAa alNTOPUTM,
MpeIBAPUTENILHO pa300paHHBI COBMECTHO C ME€IaroroM, B TOM 4HCIie
MpearnoIararoIiuX UCIOIb30BaHNEe (PU3NIECKON MOJIEIN M OCHOBAaHHBIX Ha
COJIEp’KaHUU Pa3JIMYHBIX Pa3JeNoB Kypca QU3NKU

Bcero : 68u




ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbBIE
ara udpossbie
Tema ypoka Kourpoububle IIpakTHyeckue o up
n/n Bcero u3yueHusi  oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

1 KMHETUYECKON TEOPUU U X ONBITHBIE 1 bubnuoreka [IOK
MOATBEpPKeHUs. Macca 1 pa3Mep aTOMOB U 05.09.2024  https://m.edsoo.ru/ff0a5256
MOJIEKYJT
M N

2 rasooGpasmoro corommi neecTas ) BuGronera LIOK

P teerea. 12.09.2024 https://m.edso0.ru/ff0a540e
Kpucrannnueckue u amopgHble Tena

3 CmaunBaHue M KallWUISIPHOCTb. 1 bubnuoreka [{OK
[ToBepxHOCTHOE HATSKEHUE 19.09.2024  https://m.edsoo.ru/ff0a5800

4 Temmnepatypa. CBsi3b TEMIIEPATYPHI CO 1 bubmmnoreka HOK
CKOPOCTBIO TEIJIOBOTO JIBM>KEHHS YACTHUII 26.09.2024  https://m.edsoo.ru/ff0a5a26

5 Bnytpennss sueprusi. (31100061)1 1 03.10.2024 bubnmnorexa [JOK

W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
bu6nunorexa LIOK

6 Buasr Tenonepenaun 1 10.10.2024 https://m.eds00.ru/ff0a5530

KonnuectBo Termnorel. Y aeapHas bubnmorexa LIOK
! TEII0EMKOCTh . 17.10.2024 https://m.edsoo.ru/ff0a6412
YpaBHEeHHEe TEIIOBOTO OanaHca.
Temoo0OMeH U TEMJIOBOE paBHOBECHE.
" bubnuotexa [JOK
8 JlaGopatopHas pabota "HccnenoBanue 1 1 24.10.2024 https://m.edsoo.ru/ff0a65c0
SIBIIEHUS TETNIOOOMEHA MPU CMETTMBAHUU
XOJIOOHOU U ropsiueit BoabI"
9 Pacuer kKonudecTBa TENIOTHI, 1 07.11.2024  bubmuoteka [JOK
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https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
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https://m.edsoo.ru/ff0a65c0

HE00XO0UMOTr0 JUIsl HArpeBaHus Tena u
BBIACIIEICMOI'O UM IIPU OXJIAXKICHUU

https://m.edsoo.ru/ff0a6976

DHeprus ToMBa. Y IeabHas TerjaoTa
cropanus. [InaBneHue u oTBepieBaHNe

bub6nmoreka [IOK

10 KPUCTAJUIMYECKUX TeJl. Y JAebHas TEIIOTA 14.11.2024 https://m.edsoo.ru/ff0a7088
TUTABIICHUS
[TapooOpazoBaHue U KOHICHCALIUS.
bubnunoreka LIOK
11 Ucnapenune. Kunenue. Y nenpHas Temiaora 21.11.2024 https://m.eds00.ru/ff0a6ag8
napooOpa3oBaHUs U KOHJCHCAIIHH.
Bnaxnocts Bo3ayxa. JlaboparopHas
" . bu6nmorexa LIOK
12 pabora Onpeaeﬂeﬂﬁle OTHOCHUTEIIbHON 28.11.2024 https://m.edso0.ru/ff0a7628
BJIQ)KHOCTH BO3/1yXa
[TpuHIMIIBI paOOTHI TEIIIIOBBIX
13 zueraLTIeJIeI‘/prapOBaﬂ TypOuHa. /[Burarenn bubsmorexa [IOK
' Y ' 05.12.2024  https://m.edsoo.ru/ff0a7c7c
BHyTpeHHero cropanus. KIIJ{
Onektpuzanus Ten. [[Ba pona bubnnorexa [JOK
14 ANEKTPUUECKUX 3aPSI0B 12.12.2024 https://m.edsoo.ru/ff0a87e4
15 B3aunmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bubmmoteka IIOK
Kynona 19.12.2024 = https://m.edsoo.ru/ff0a8a0a
16 DnekTpuueckoe nose. HanpspokeHHOCTh bubnmnorexa [JOK
AIEKTPUUECKOTO TIOJIA. 26.12.2024  https://m.edsoo.ru/ff0a87e4
17 Hocurenu >nekTpuyecKkux 3apsIoB. bubmmnorexka HOK
OnemeHTapHbIN 3apsan. CTpoeHue aroma 16.01.2024 = https://m.edsoo.ru/ff0a87e4
18 [IpoBOgHMKY U TUANEKTPUKH. 3aKOH bubmuoreka [IOK
COXpaHEHUS dIEKTPUIECKOTO 3apsiia 23.01.2024  https://m.edsoo.ru/ff0a8ala
) i TOK,
o | oo o e 10K
i ' 30.01.2024  https://m.edsoo.ru/ff0a87e4
AIIEKTPUIECKOTO TOKA
20 JleficTBUSI SIEKTPUIECKOTO TOKA bubmzorexa LIOK
R 06.02.2024  https://m.edsoo.ru/ff0a8ala
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21 DNIEKTPUUYECKHUM TOK B METAJLIaX, bubmmoreka [JOK
KUAKOCTAX U razax 13.02.2024 = https://m.edsoo.ru/ff0a90cc
99 DJIeKTpUYECcKas LeNb U €€ COCTaBHbIC bubnmnoreka HOK
4acTH 20.02.2024  https://m.edsoo.ru/ff0a95a4
Cuna toka. JlabopaTopHas pabora bubmmoreka [JOK
23 27.02.2024
"N3MepeHue U peryiupoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a96b2
DJeKTpruYecKoe HanpsikeHue. BoibTMmerp.
24 Ha6oprz)1TopHa51 pa6o£a "U3mepeHue u ’ bubmorexa [IOK
" 05.03.2024 = https://m.edsoo.ru/ff0a90cc
PETYJIHPOBAHKE HATIPSHKCHUS
ConpoTuBieHne MPOBOJHUKA. Y IEIbHOE
comnpoTtuBiieHue BemecTsa JlabopaTtopHas
o5 paboTta "3aBUCHUMOCTh 3JIEKTPUIECKOTO bubmmoreka [JOK
COTIPOTHUBIICHUS MPOBOJHHUKA OT €TI0 12.03.2024  https://m.edsoo.ru/ff0a95a4
JUTMHBI, TJIOIIAAH MTOIEPEYHOr0 CEUCHUS U
Marepuaia"
26 3aBUCHUMOCTD CHJIBI TOKA OT HAMPSKCHMUSL. bubnnorexa [JOK
3akon Oma aJig y4acTka 1enu 19.03.2024 | https://m.edsoo.ru/ff0a96b2
JlaboparopHnas pabota "Hccrnenoanue
97 3aBUCUMOCTH CHJIBI TOKA, UIYILETO Yepe3 bubmuoreka [IOK
PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U 02.04.2024  https://m.edsoo.ru/ff0a8bd6
HapsDKEHUs Ha pesucrope”
28 [TocnenoBarenbHOE U MapaIeIbHOE bubnmnorexa [JOK
COCTMHEHUS TIPOBOTHUKOB 09.04.2024  https://m.edsoo.ru/ff0a9el4
PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
Toka. 3akoH J[xoymns-Jlenna.
29 Ha6opaTopH§£1 pa}éOTa "Oﬁpeﬂeneﬂne bubmorexa HOK
16.04.2024 = https://m.edsoo.ru/ff0aa738
paboThI U MOIITHOCTH AIIEKTPUIECKOTO
TOKa"
30 [TocTossHHBIE MAarHUTHI, UX 3.04.2024 bubnuotexa [JOK

B3auMoJieficTBUE. MaruuTHOE I10JI€E.

https://m.edsoo.ru/ff0aa738
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MarauTtHoe 1oJie 3eMJIM U €r0 3Ha4YeHUE
IUIS JKU3HU Ha 3eMiie

OnbIT OpcTeaa. MarouTHoe nose

bu6nuoreka [IOK

31 3JIEKTPUIECKOTO TOKa MarHuTHOE 1oJie 1 30.04.2024 https://m.edsoo.ru/ff0aadda
KaTYIIKH C TOKOM
Oneitel @apanes. 3akoH

N bubnunoreka LIOK

32 3JICKTPOMArHUTHOM MHIAYKIMU. [TpaBuio 1 07.05.2024 https://m.edsoo.ru/ff0aa0de
Jlenna
KonTponpHas padoTa mo Teme

33 DIIEeKTPUUYECKHE 3apvs{111>1. 3apspKeHHbBIS ) 1 14.05.2024 bubnnorexa [JOK
TeJla ¥ UX B3aumoercTBud. [locTossHHBIN https://m.edsoo.ru/ff0aa04e
ANEKTPUIECKUH TOK"

34 PesepBusiit ypok. [ToBTOpenue 1 91.05.2024

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» ®usuka: 7-i knacc: 6a30BbIid ypoBeHb: yueOHuk, 7 kiacc/ [lepoimkun .M., liBanoB
A.N., Axunonepnoe o6mectBo «M3narensctBo «IIpocserieHue

» dusuka: 8-i kacc: 0a30BBIM YpOBeHb: yueOHUK, 8 kinacc/ [leprimkun WM. M., UBanoB
A. H., Akunonepsoe obmectBo «M3natensctBo «IIpocsemienue

» ®uznka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHuk, 9 kiacc/ [lepsimkun M. M., I'yTHuk
E. M., BanoB A. U., TletpoBa M. A., AkuimonepHoe o61miectBo «M3narenbcTBo
«IIpocsenieHue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

®dwusuka. 7 kinacc. ba3oBbiil ypoBeHb. MeToanueckoe nocodue k yueonuky M. M.
[leppimkuna, A. M. IBaHoBa

®dusuka. 8 knacc. ba3oBblil ypoBeHb. MeToanueckoe nocodue k yueouuky M. M.
[leppimkuna, A. . IBaHoBa

®dusuka. 9 knacc. ba3oBbiil ypoBeHb. MeToanueckoe nocobdue k yueouuky M. M.
[Teppimkuna, A. Y. IBaHoBa

MeTtoauueckue pekoMeH1aluu 1o (GOPMUPOBAHUIO (PYHKIIMOHAIBHON TPaMOTHOCTH
oOyuaromuxcst 5-9 KjaccoB ¢ UCIOJIB30BaHUEM OTKPBITOrO OaHKa 3a/1laHui Ha
urdpoBoil miIaropme 1o MecTH HapaBiIeHUSIM (YHKIMOHATBHOM IPaMOTHOCTH B
y4eOHOM IpolLecce U Uil MPOBEAEHUSI BHYTPHUILKOJIbHOIO MOHUTOPHUHT A
dhopmupoBaHus GyHKIIMOHAIBHOW rpaMOTHOCTH oOyuyatomuxcst / mox pex. I'. C.
Kosanepoii. M: ®I'BHY «UucTtutyT cTpareruu pazsutus oopazoanusi PAOy, 2022.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET

https://resh.edu.ru/

https://m.edsoo.ru/

http://metodist.il.ru/ Metoauka puzuku
http://www.phys-campus.bspu.secna.ru/Kamiryc
http://www.uroki.ru/O6pasoBatenbHblii moptai (umeercs pasznen «MHabopmanmonHbie

TEXHOJIOTHH B LIKOJIE»)

http://physics.ioso.iip.net/JTaboparopus o0ydueHus HU3NKE U ACTPOHOMHUH - BEIyIIast
nabopaTopus CTpaHbI MO pa3pabOTKe TUAAKTUKH U METOIUKHA O0YUEHUS dTUM
NpeaMeTaM B CPEIHEN IIKOJIE.


http://metodist.i1.ru/

