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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uMke HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHA Ha OCHOBE
MOJIOKEHHUI U TpeOOBaHUH K pe3yJbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOM
nporpaMmsl, npejactaBieHHbx B @I'OC 00O, a takxke ¢ yuétoMm QenepanbHoil pabodeil mporpamMmsl
Bocniutanus v Konuenmuu npernonaBanus yaeoHoro npeamera «Dusnkay.

Conepxanuie mporpamMMbl 1Mo (U3UKE HAIMPABICHO HAa (OPMHPOBAHUE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYyYalOIIMXCS ¥ OPraHM3alHi0 M3y4deHUs (HU3UKUM Ha JEsATeIbHOCTHOW OcHOBe. B
nporpamme 1o (pu3MKe YUUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO MpenMeTa B peau3aiui TpeOoBaHUi
OI'OC OOO K nmiIaHUPYEMbIM JMYHOCTHBIM M METAIlpeIMETHBIM pe3yjibTaTaM OOyueHHs, a TakkKe
MEXIPEIMETHBIE CBS3U €CTECTBEHHO-HAYYHBIX Y4EOHBIX NMPEAMETOB HAa YPOBHE OCHOBHOTO OOIEro
o0OpazoBaHUsl.

[Iporpamma mo ¢u3MKe ycTaHaBIMBAeT pacHpelesieHne ydyeOHOro marepuaia Io rojaaM
oOyueHus (o Kjaccam), ImpejyiaraeT IpUMEpPHYI0 MOCIEI0BaTEIbHOCTh N3YUYEHHUSI TEM, OCHOBAHHYIO
Ha JIOTMKE Pa3BUTHsI IPEAMETHOTO COJEPKAHUS U yUETe BO3PACTHBIX OCOOCHHOCTEN 00yJaroIUXCsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHHUS METOJAMYECKOMN MOMOIIU YYUTENO B
co3gaHuu paboydel mporpaMMBbl 1o y4eOHOMY MIPEIMETY.

O®uznka SBISETCS CUCTEMOOOPA3yIOIIMM Uil €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpPEIMETOB,
MIOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB M SBJICHUM, H3y4yaeMbIX XHUMHEH,
Oouosorueit, actpoHoMuedl u (¢uznyeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, MpeAoCcTaBiIsieT HanboJsee sicHble 00pa3ibl MPUMEHEHHUsI HAyYHOTO METOJa MO3HAHHUS,
TO €CTh CIIOCO0A MOJYYEHUs JOCTOBEPHBIX 3HAHUH O MUpE.

Onna u3 T7IaBHBIX 33724 (PU3HYECKOTO 00pa30BaHMs B CTPYKType 001Iero oopa3oBaHusi COCTOUT
B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH U MHTEpECa K HAyKe Y 00yJarouXcsl.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE MpEANoOJaraeT OBJAJCHHE  CIEAYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO IPAMOTHOCTD:

— HayyHO OOBSICHSTH SIBJICHHUS;

— OLEHMBATh ¥ NOHUMATh OCOOEHHOCTH HAYy4YHOTO UCCIIE0BAHUS;

— MHTEpIpPEeTUPOBaTh JAHHBIE M HCIOJIb30BaTh HAy4HbIE JOKA3aTeNbCTBA JUISL MOJY4YEHUS

BBIBO/IOB.

Henmn wu3yyenus ¢Gu3MKM Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHMs OIPEAEICHbI B
Konnenuuu npenoxaBanus ydeOHoro mnpeamera «@Pusuka» B 00pa3oBaTENbHBIX OpraHU3alMAX
Poccuiickoit ~ ®epepauuu, peayn3ylOIUX  OCHOBHBIE  00IIe00pa3oBaTeibHbIE  MPOrPaMMBI,
yrBepxka€HHOW pemeHueM Komnernn MunucreperBa npocsemenuss Poccuiickoit  ®epepauuu
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TK-48H).

Heaun n3dyyeHus Gpu3nKu:

— InpuoOpeTeHHe MHTepeca U CTpeMJIeHHs] OOydaroIluXcs K HayYHOMY M3YYEHHUIO MPHUPOJBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
— pa3BUTHE NpPEACTAaBICHMH O HaydyHOM MeToJe TMO3HaHus U (QopMHUpOBaHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

— (QopmHpoBaHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa H3y4eHHsS OCHOB CTPOCHHUs
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKH;

— (opmupoBaHuE IPEACTABICHUN O POIM (PU3UKHU Il pa3BUTHS APYIMX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTH;



— pa3BUTHE TPEACTABICHMA O BO3MOXHBIX cdepax Oynymed mnpodeccnoHaIbHON
NeATEIbHOCTH, CBA3aHHOW C (PM3MKOW, MOJTOTOBKA K JAlbHEHIIEMYy OOYYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTiKeHe 3THX IeNiei mporpaMMbl 10 (pU3KMKe HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS

o0ecrieynBaeTCsl pEHICHUEM CIIeIYIONINX 3a/1a4.

— TnpuoOpeTeHre 3HaHWU O NUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
AMEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— TNpuOOpeTeHne YMEHUN ONHICHIBATh M OOBSICHATH (PU3NYECKHE SIBICHUS C UCIOJIH30BAHUEM
MOJIYYCHHBIX 3HAHUI;

— OCBOCHME METOJIOB pEIIEHHUs MPOCTEUIINX pacy€THBIX 33Jad C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

— pa3BUTHE YMEHUH HaONIONATh MPUPOIHBIC SBICHUS W BBIOIHATH OMBITHI, JAOOPATOPHBIE
pabOTBl ¥ DKCIEPUMEHTANBHBIE WCCIEIOBAHHUS C HCIOJIB30BAaHHEM HW3MEPUTEIBHBIX
11902 (5]0):

— OcCBOocHME TpHEMOB paboThl ¢ wuHMOpMaIHeld (QHU3NIECKOTO CONEPNKAHUSA, BKIIOYAs
WH(POPMAIIHIO O COBPEMEHHBIX TOCTHIKCHUSAX (PU3HUKH, aHAIN3 U KPUTHUECKOE OIICHUBAaHHE
nHpopmanuy;

— 3HAKOMCTBO cO cdepamu mpodhecCHOHATBLHON NesTETbHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHHUSX (PU3HMUECKON HAYKH.

Ha wusyuenme ¢usuku (0a30BBIE ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA

oTBoauTCs 238 vacoB: B 7 kiacce — 68 vyacoB (2 waca B Heziento), B 8 kimacce — 68 yacoB (2 gaca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Heenio).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOTPAMMBI 11O PU3BHUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne ¢u3umku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHS HAINpPaBICHO HA JIOCTHXKCHHE
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIHTATOB.
B pesynbTaTte n3yuenus (GU3MKA HA YpOBHE OCHOBHOTO OOIEr0 00pa3oBaHUs y 00yJaroIIerocs
OymyT chopMHUPOBAHBI CICIYIONINE JIMYHOCTHBIE PE3YIIHTATHI B YaCTH:
1) naTprMoTH4eCKOro BOCIIUTAHUS
— TpOsIBICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hU3NYEeCcKOi
HayKH;
— IICHHOCTHOE€ OTHOIICHHE K JOCTHKEHUSM POCCHICKUX yUEHBIX--(PU3UKOB;
2) rpaIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
— TOTOBHOCTbH K aKTUBHOMY YYacTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHUYECKUX
po0JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JTOCTH)KCHUHN (DU3HKU;
— 0CO3HaHHE BAKHOCTU MOPAIBHO--3TUYECKUX MPUHIIUIIOB B ACSITEIIBHOCTH YUEHOTO;
3) 3¢TeTH4YeCKOr0 BOCIIUTAHMS:
— BOCHPHUATHE ICTETUYECKMX KadecTB (PU3UYECKOW HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT'0 MO3HAHMA:
— OCO3HAaHWE IIEHHOCTH (PU3NYECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTAa IMO3HAHUS MHUpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaXKHEUIIEH COCTABIISIIOLIEH KYJIbTYpHI,
— pa3BUTHE Hay4YHOU JIF0003HATEIBHOCTH, MHTEPECA K UCCIIEIOBATENBCKOM 1eATEeIHHOCTH;



5) dopmupoBanns KyJbTYpPbI 310POBbS M IMOUMOHAJIBHOI0 0J1ArONOTYyYHA:

OCO3HAHME IICHHOCTH O€30MacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXHOCTH MpaBHJ OE30MacCHOTO TIOBEIEHHS Ha TPAaHCHOPTE, Ha JOporax, C
UIEKTPUUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAILIHUX YCIIOBHUSX;

c(OpPMHUPOBAHHOCTh HaBbIKa pe(IeKCHH, MPU3HAHUE CBOETO IMpaBa HAa OMIMOKY M TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOT0 BOCIIUTAHUA:

AKTUBHOE y4JacTHE B PEIICHUHU MPAKTUYECCKHUX 33]a4 (B paMKax CEMbH, 00pa30BaTEIILHOM
OpraHu3ali, Tropoja, Kpas) TEXHOJOTHYECKONM ¢ COLMAIbHOW HAIpaBJICHHOCTH,
TPEOYIOIINUX B TOM YKCIIC U (PU3UUECKUX 3HAHUM;

HMHTEpEC K MPAKTUUECKOMY U3YUCHHIO MPOeCcCuii, CBA3aHHBIX C (PU3UKOM;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHMS:

OpUEHTAllMsl Ha MpUMEHEHHe (U3NYECKUX 3HAHMM JUId pelleHus 3ajad B 00JacTu
OKpY)Karollel Cpepl, TUIIaHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOKHBIX MOCIEICTBUI
JUISl OKPYKarOILEn CpeJibl;

OCO3HaHUE TJIOOATBHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U ITyTeH UX PEIICHUs;

8) ajanTanymu K HU3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOH Cpebl:

HOTpe6HOCTI) BO BSaHMO}IeﬁCTBHH IIpyU BBIIIOJTHCHHUHN I/ICCJ'IG)IOBaHI/Iﬁ U TIIPOCKTOB
(u3nyecKoil HaNpaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

IOBBIIIICHUEC YPOBHA CBOEH KOMIIETEHTHOCTH 4YCpe3 NPAKTUICCKYIO NCATCIbHOCTD,
MoTpeOHOCTh B (OPMHPOBAHMM HOBBIX 3HAHW, B TOM 4YHCIEe (OpMyTUpOBaATH HJICH,
TIOHATHS, TUTIOTE3BI 0 (PU3UYECKUX 0OBEKTaX U SIBICHUSIX;

0Co3HaHue AePUITMTOB COOCTBEHHBIX 3HAHUIA M KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,
TUTAHUPOBAHHUE CBOCTO PA3BUTHS B MIPUOOPETEHUH HOBBIX (DU3MUECKHUX 3HAHMIA;
CTpEMIICHUE aHATM3UPOBATh U BBISBIISITH B3aMMOCBSI3U MTPUPOIBI, OOIIECTBA U SKOHOMHKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM (DPU3NICCKUX 3HAHUH;

OIICHKAa CBOMX [ICMCTBUH C Y4ETOM BIHUSHHUS Ha OKPYKAIOIIYIO Cpely, BO3MOYKHBIX
rJI00ATBHBIX TIOCIIEICTBHIA.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pe3yiIbTaTeC OCBOCHUA ITPOTPAaMMBI 110 (1)I/IBI/IK6 Ha YpOBHE OCHOBHOT'O O6IJ_ICFO 06pa30BaHI/I$I y

o6yqa10meroc;l 6y,HYT C(i)OpMI/IpOBaHBI MeETalpeaAMETHbIC pe3yJibTarhbl, BKJIFOYAKOIIHUEC
IO3HABATCJIbHBIC YHUBCPCAJIBbHBIC y‘le6HBIe I[eﬁCTBI/IH, KOMMYHUKATUBHBIC YHUBCPCAJIBbHBIC y‘le6HBIe
HeﬁCTBHH, PEryJIAITUBHBIC YHUBCPCAJIBHBIC y‘Ie6HLI€ JICHCTBUSL.

ITo3HaBaTe/1bHbIE YHHBepcaAJIbHbIe Y4eOHbIe JeiicTBUSA

Ba3oBble jJornueckue aeiicTBUA:

BBIABJIATH U XapaKTCPU30BaATh CYHICCTBCHHBIC IIPU3HAKU 00BEKTOB (HBHCHHﬁ);
YCTaHABJIMBATb CyH_IeCTBeHHBII\/’I IMPU3HAK Knaccn(bm(aunn, OCHOBaHUA IJIA O606H_ICHI/I$I 151
CpaBHCHHA;

BBIABJIATL 3aKOHOMCPHOCTHU W MPOTHBOPCUYHSA B PACCMATPUBACMBIX (I)aKTaX, JaHHBIX H
Ha6J'IIO,Z[eHI/I$IX, OTHOCAIIHNXCA K (I)I/ISI/I‘-ICCKI/IM SBJICHUAM,



BBIABJIATL MNPUYUMHHO--CICACTBCHHBIC CBA3UM IIPU HU3YUCHUU (1)I/I3I/I‘-IGCKI/IX SIBJICHUI H#
nmponeccoB, ACHaTb BbBIBOAbI C HCIOJIB30BAHUCM JACAYKTUBHBIX W HWHIYKTHUBHBIX
YMO?)aKJHO‘-IeHI/Iﬁ, BbIABUT'aTh TUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘ICCKI/IX BCINYNH,
CaMOCTOSITENIBHO BBIOMPATh CIOCO0 pemieHus yuyeOHoU (u3mueckoi 3amadn (CpaBHEHHE
HECKOJIbKAX BApUAHTOB pEIICHHS, BbIOOp Hambosiee MOAXOAAIICTO C  Y4ETOM
CaMOCTOSITEJIbHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble nucciaenoBareibCKHe AeiiCTBHS.

HCII0JIb30BaTh BOTPOCHI KaK MCCIIEI0BATEIILCKII HHCTPYMEHT TIO3HAHWS;

IIPOBOJUTH TI0 CaMOCTOSITEJIbHO COCTaBJIEHHOMY IUIaHY OIIBIT, HECJOXKHBIM (PU3UUECKUiA
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIE0BAHNE (PU3HUECKOTO SIBJIICHUS,

OIICHMBAaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POpPMAIUIO, MOJYYEHHYIO B XOJ€
HCCIICTIOBAHUS WITH DKCTICPUMEHTA,;

CaMOCTOSITEIIBHO (hOPMYITUPOBATh OOOOIICHNS W BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIO/IEHUS, OTIBITA, CCIICAOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (DU3MUECKUX TPOIECCOB, a TaKKe
BBIIBUI'aThb IMPECATIOJIOXKCHHUA 00 ux PAa3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Patora ¢ undopmanmeii:

MPUMEHATh Pa3MYHBbIE METOJbI, WHCTPYMEHTHI M 3alpochl TMPH IOWCKE W O0TOOpe
nH(pOpMAaLIUY WIH JaHHBIX ¢ Y4ETOM MPEIIOKEHHON yueOHOM pu3ndeckoit 3a1auu;
aHAM3UPOBaTh, CHUCTEMATH3UPOBATh W HWHTEPIPETHPOBATH WHPOPMALHUIO PA3ITUIHBIX
BUJIOB ¥ (POPM TpeACTaBICHUS;

CaMOCTOSITEIPHO BBIOMpPATh ONTHMAIBbHYIO (OpPMY TIPEACTABJICHHUS HWHPOPMAIMK U
WUTIOCTPUPOBATh pelllaeMble 3aJauyd HECJIOKHBIMM CXEMaMH{, JuarpamMmmamu, WHOU
rpaduKoi U UX KOMOMHAIUSIMHU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

B X0JIe 00CYXICHHUS Y4eOHOT0 MaTepHuaia, pe3ylbTaTOB JJAOOPAaTOPHBIX PabOT U MPOEKTOB
3aJIaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOM TEMbI M BBICKA3bIBATh WJICH, HAICIICHHBIC
Ha pelIeHUE 3a/1a4M | MO IepKaHue OJ1aroKel1aTeIbHOCTH OOIICHHUS;

COMOCTAaBJIATh CBOM CYXJCHHS C CYKICHHSAMH JPYTUX YYacTHUKOB JIAajora,
O0OHapy)KMBaTh Pa3JINIKE U CXOACTBO MO3HIIHIA;

BBIPQKATh CBOKO TOYKY 3PEHUS B YCTHBIX M ITMCHbMEHHBIX TEKCTaX;

MyOJINYHO TPEACTABIISTH PE3YJIbTAThI BBIMOJIHEHHOTO (PU3UYECKOTO OTbITa (IKCIIEPUMEHTA,
HCCIICIOBAHUS, IPOCKTA);

MOHUMATh W HCIOJB30BATh MPEHMYIIECTBA KOMAHIHOW M WHIUBUAYaIbHOU PabOTHI MPH
PEIICHUH KOHKPETHON (PU3HUECKOM MPOOIeMBI;

MPUHUMATh IIJIM COBMECTHOM JCSITEIbHOCTH, OpPraHU30BBIBATh JCHCTBUSA 1O €€
JOCTHDKEHUIO: PaCIpelesiATh POJIM, OOCYXJaTh IMPOLECCHl U PEe3yabTaThl COBMECTHOMU
paboTel, 000011aTH MHEHHSI HECKOJIBKUX JTIO/ICH;

BBITIOJIHATh CBOIO 4YacTh pabOThI, JOCTHrasi KadyeCTBEHHOTO pe3ylbTaTa MO CBOEMY
HaMpPaBJICHUIO U KOOPJUHUPYS CBOU ACUCTBUA C APYTUMU UJIEHAMHU KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHSIM, CAMOCTOSITEIHLHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS



CaMoopraHmaunﬂ:

BBISBJIATH MPOOJIEMBbl B KM3HEHHBIX M YYEOHBIX CHTYalUsX, TPEOYIOIIMX JUIS pEIICHUS
(bU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATHCSI B PA3IUYHBIX TOAXO0JAX MPHHATUS peleHUHd (MHIMBUAYAIbHOE,
MPUHATUE PEIICHHS B TPYIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIbHO COCTaBIISITh alNTOPUTM peIIeHUs (U3NYECKOW 3ajaud WM  IJIaHa
UCCIIEOBAHUSI C Y4ETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEHA,
apryMEHTHPOBATH TpeJiaraeMbple BApUAHThI PEIICHU;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬁMOKOHTpOJIb, IMOLMOHAJIbHBIA HHTELJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U IpeJylaraTh IiaH €€ U3MEHEHMUS,

OOBSACHATh MPUYMHBI JOCTHXKEHMSI (HEIOCTUKEHHS) PE3YyJIbTaTOB JIEATENbHOCTH, JaBaTh
OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJIHEHHS (U3UYECKOTO
UCCIIEIOBAaHUS WM MPOEKTa) HA OCHOBE HOBBIX 00CTOSTENbCTB, U3MEHUBILHUXCSI CUTYaIHH,
YCTaHOBJIEHHBIX OLUTMOOK, BOZHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JPYroro 4esjoBeKa B XOJ€ CIOpa WIM JUCKYCCHMM Ha HAy4HYIO
TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpU3HaBaTh CBOE TMPaBO Ha OWIMOKY NpU pEleHUH (PU3NYECKHX 3a7ad WU B
YTBEP)KJICHUAX Ha HAy4YHbIE TEMBbI U TAKOE K€ IPaBo APYyroro.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy oOydeHus B 7 KJjacce TpeAMETHbIE pPe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

WCIOJIb30BATh MOHATHS: GU3NYECKUE U XUMUYECKUE SBJICHUSI, HAOIIOIEHUE, IKCIICPUMEHT,
MOJIeNb, THUIOTE3a, EAUHHIBI (U3UYECKUX BEIUYMH, aTOM, MOJIEKyJla, arperatrHble
COCTOSIHUSL BemiecTBa (TBEpAOE, JKUIKOE, Tra3000pa3HOE), MEXaHMYEeCKOe JBUKCHHE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSMOJUHEHHOE), TPAaeKTOPUs, PaBHOACHCTBYIOIIAS
cuia, geopmars (yrnpyras, IiacTudeckasi), HeBeCOMOCTb, COOOIIAIOIINECS] COCYbI;
pasznuuath siBneHUs (audQys3us, TEMmIoBOe ABMKEHHUE YacTUIl BEIIECTBAa, PaBHOMEPHOE
JBUKEHHE, HEpPaBHOMEpPHOE IBUKCHHE, WHEpPILHMs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPABIX TeJl C 3aKPEIUIEHHOW OChbIO BpallleHMs, Tepefada JaBIeHUS TBEPIbIMU TellaMH,
KUAKOCTAMU U Ta3amMu, arMochepHOe J[aBlieHHE, IUIaBaHWE Tell, MPEeBpaIICHUS
MEXaHUYECKOM SHEPruu) Mo OMHMCAHUI0 UX XapPaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (UZNYECKOE SIBIICHUE;

pacmo3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B TOM
yrcne GU3NYECKUe SIBICHUS B TPUPOJIE: MPUMEPHI JABIKEHUS C PA3IMUYHBIMU CKOPOCTSIMU
B KMBOW M HEKHUBOW IPUPOJE, NEHCTBUE CUJIbI TPEHUS B MPUPOJE M TEXHUKE, BIUSHUE
aTMoc(epHOro JaBleHHsS Ha JKUBOW OpraHu3M, IJIaBaHUE pPbIO, phlYard B TEJe 4YeIOBeKa,
MpPU 3TOM TMEPEeBOJUTH MPAKTUYECKYI0 3a/ady B Y4eOHYIO, BBIACISATH CYIIECTBEHHBIC
CBO¥CTBa (MpU3HAKU) PUINIECKUX SIBIICHUM;

OTIMCHIBATh M3YYCHHBIE CBOWCTBA Tel M (DM3MUECKUE SBICHHS, WCHONB3Ys (DU3nueckue
BETUYMHBI (Macca, O0OBEM, IUIOTHOCTh BEIIECTBA, BPEMS, IMYTh, CKOPOCTb, CPEIHSS



CKOPOCTb, CHJIa YIPYIOCTH, CUJa TSDKECTH, BEC Tejla, CUJIa TPEHUs, JaBjieHHE (TBEPIOro
TeJa, )KUJKOCTH, ra3a), BHITAJKUBAIOIIAs CHJIa, MEXaHWYecKas paboTa, MOLTHOCTb, IJICHO
CHJIBI, MOMEHT CHJIBI, KO3()(UIIMEHT MMOJIE3HOTO EHCTBUS MEXaHU3MOB, KMHETHUYECKAs U
MOTEHIMANbHAsT DHEPrHsi), MPHU OMHCAHUHM TNPABHIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
HCIOJIb3YEMBIX BEJIIMYMH, UX 0003HAYEHUS] U €IMHULBI (PU3MUYECKUX BEJIMYUH, HAXOIUTh
(GbopMyInbl, CBS3BIBAIOIIME MAHHYIO (H3MYECKYIO BEJIWYHHY C JIPYTMMH BEITUYWHAMH,
CTPOMTH TPAPUKH U3YUYECHHBIX 3aBUCUMOCTEH (PH3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBJICHMSI U IPOLECCHI, UCIOJIb3YS MpaBUia
CJIOKEHUs cuil (BIOJIb OAHOU mpsiMoit), 3akoH ['yka, 3axon Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHs pbivara (0J0Ka), «30J0TOE MPABUIIO» MEXAaHUKH, 3aKOH COXpaHEHUS
MEXaHWYECKON »HHEepPruM, MpH 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKoHa H
3aMMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OO0BACHATH (PU3NYECKHUE SIBICHUS, IPOLECCHl M CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTYallMll PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH MPUUUHHO--CJIEACTBEHHbIE
CBSI3M, CTPOUTH OOBSICHEHHE M3 1—2 JOrMuYecKux IIaroB C OMopod Ha 1-2 U3y4yEeHHBIX
CBOMCTBa (PU3NYECKHUX SABICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacuy€THble 3agadyd B 1—2 JeicTBUS, HCHONb3ys 3aKOHBl U (OPMYIIHI,
CBS3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHalIM3a yCJIOBUS 3a/layM 3allUChIBATh
KpaTKO€ YCJOBHE, MOJCTAaBIATh (PU3NYECKHE BEIMUYMHBI B (OpPMYNIBI U MPOBOIUTH
pacuéThl, HAXOUTh CIIPABOYHbIE JaHHbIE, HEOOXOAUMBIE JUIS PEIIeHUs 3ajay, OLIEHUBATh
PEATMCTUYHOCTD MOTYYCHHOUN (DU3UUIECKON BEIIMUNHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIM (GU3UYECKUX METOJIOB, B
OTIMCAHUU MCCIIE0OBAaHUS BBIICIATH MPOBEPSIEMOE MPENIONI0KEeHUE (TUIOTE3Y), pa3indarhb
U MHTEPIPETUPOBATH MOJIYUYEHHBII pe3yiabTaT, HaXOJUTh OMIMOKU B XOJI€ OMbITa, JAeJaTh
BBIBO/IBI 110 €r0 PE3YJIbTATAM;

MIPOBOJIUTH OMBITHI M0 HAOMIOAEHUIO (PM3UYECKUX SBJICHUHN UIH (PU3MUYECKUX CBOMCTB Te:
(dhopMynupoBaTh MpoBEpsieMble MPEANOI0KEHHSI, COOUPATh YCTAHOBKY U3 MPEAI0KEHHOTO
000pynOBaHus, 3aMKUCHIBATh XO/I ONbITa U (POPMYIHUPOBATH BHIBOJIBI;

BBITIOJIHATh TpPSIMbIE U3MEPEHMsI PAacCTOSHUS, BPEMEHM, MAcChl Teia, 00b&Ma, CHIIbI U
TEMIEPATypbl C KCIOJb30BAHHUEM AaHAJIOTOBBIX M LUGPOBBIX HPUOOPOB, 3aMUCHIBATh
MOKa3aHus MPUOOPOB € YUETOM 3aJJaHHON aOCOIOTHON MOTPELIHOCTU U3MEPEHU;
MIPOBOJUTH HKCCJIEIOBAaHUE 3aBUCUMOCTU OJHOM (DU3MUecKON BEIUYUHBI OT JPYroi c
WCIOJIb30BAHUEM TMPSMBIX W3MEPEHUH (3aBUCUMOCTU IMYTH PABHOMEPHO IBUKYIIETOCS
Teaa OT BPEMEHHU JBM)KEHHS TeJla, CHJIbI TPEHUsl CKOJBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEM Tel ¥ HE3aBUCHUMOCTH CHUJIBI TPEHUS OT IUIOLIAIH
COIIPUKOCHOBEHUS T€JI, CUJIbl YIPYTOCTU OT YAJIMHEHUS MPYKUHBI, BBITAIKUBAIOIIECH CUIIbI
0T 00bEMa MOrPY:KEHHON YaCTH TeNa W OT IJIOTHOCTH KHUJAKOCTH, €€ HEe3aBUCHUMOCTH OT
IUIOTHOCTH TeJa, OT INIyOMHbI, HA KOTOPYIO MOTPYKEHO TeJO, YCIOBHHA IUIaBaHUS Tel,
yCIOBUH paBHOBECHsS pblyara M OJIOKOB), y4yaCTBOBAaTh B IUIAHHMPOBAHUU Y4eOHOTO
UCCIIeIOBAaHUs, COOMpaTh YCTAHOBKY M BBINOJIHATH M3MEPEHUs, CIEAys MPEAI0KECHHOMY
IU1aHy, (GUKCUPOBAThH PE3yAbTAaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UUECKUX BEJTMYUH B BUJIE
MPEUI0KEHHBIX TaOJIUIl U TpaHKOB, AeTaTh BEIBOABI 10 pe3yabTaTaM UCCIeI0BaHMS;
MIPOBOJIUTH KOCBEHHBIE N3MEPEHUs (PU3NUECKUX BETMUYUH (IUIOTHOCTH BELIECTBA KHUJIKOCTH
U TBEPJOTO TeENa, CUa TPEHMS CKOJIbKEHUS, JaBJICHHE BO3/yXa, BBITAJKMBAIOIIAs CHUIIA,
JeUCTBYIONIasl Ha TOTPYXKEHHOE B KHUJIKOCTb TeI0, KOA(P(UIMEHT MOJNEe3HOTO AECHCTBUS
IIPOCTBIX MEXAHWU3MOB), CIEAysd MPEAJOKEHHON WHCTPYKUMHU: IIPU  BBIIOJHEHUH



U3MEpEeHUH coOMpaTh SKCIECPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYCHHE MCKOMOM
BEJIMYUHBL;

coOmogaTh TMpaBWiIa TEXHUKM OE30MacHOCTH TNpH  paboTe ¢ J1abopaTOpHBIM
obopynoBaHueM;

yKa3bIBaTh MPUHIIMITEI ACHCTBHUS IPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONINECS COCYAbl, OapOMETp, pblyar, IMOJBHKHBIN M HENOIBUKHBINA
OJI0K, HAKJIOHHAS IJIOCKOCTB;

XapaKTepU30BaTh MPUHLIUIBI ACHCTBUS H3yYEHHBIX IPHOOPOB M TEXHUUECKUX YCTPOUCTB C
OMOpO Ha HMX OMHMCaHUS (B TOM 4YHCIE: MOJIIMITHUKH, YCTPOWCTBO BOJOMPOBOJA,
THIPABIUYECKUN TIPEecC, MaHOMETpP, BBICOTOMEp, TIOPITHEBOH HACOC, apeoMeTp),
WCTIOJNb3Yysl 3HAHHWS O CBOMCTBAaX (M3WYECKUX SIBICHHH M HEOOXOJAWMBIC (DU3NUECKHE
3aKOHBI ¥ 3aKOHOMEPHOCTH;

IPUBOJUTh  MpUMeEpbl  (HAXOAUTh HHGPOPMALMIO O NpHUMEpax) MPAKTUYECKOTO
WCTIONb30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEAHEBHON JKM3HU sl OOECTeYeHUs
0€30MacHOCTH MpH OOpalleHnH ¢ npudopaMM W TEXHUYECKHMMH YCTpOIlCTBamH,
COXpaHEHHS 3JI0POBBSI M COOIIONEHHSI HOPM HKOJIOTHYECKOTO TIOBEJCHUS B OKPY)KaIOMIEeH
cpene;

OCYIIECTBIISITH OTOOP UCTOYHUKOB HH(POpMariu B THTepHETE B COOTBETCTBHUH C 33/ JaHHBIM
MTOVICKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIINXCS 3HAHWHA M MyTEM CPAaBHEHUS Pa3IMIHBIX
MCTOYHHUKOB BBIICISATH MH(DOPMAIMIO, KOTOpPAasl SIBISETCS NMPOTUBOPEYUBON WIIM MOKET
OBITH HEJIOCTOBEPHOM;

UCIOJb30BaTh IIPU BBINOJHEHUH YYEOHBIX 3aJaHMH Hay4dHO--TIONMYJIAPHYIO JHUTEpaTypy
(GU3M4ECKOro CoAep)KaHusi, CIPAaBOYHbIE MaTepHasbl, pecypchl ceTH MHTepHeT, BiIajeTh
npuéMaMi KOHCIIEKTUPOBaHMsI TEKCTa, IpeoOpa3oBaHus MH(MOPMAIUN U3 OJTHON 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC W YCTHBIE COOOINEHHS Ha OCHOBE 2—3
HCTOYHUKOB MH(POPMALUU (PU3MUYECKOTO COJACpPXKAHUSA, B TOM 4YHCIE MyOJINYHO AenaTh
KpaTKhe CcOOOIIEHUs O pe3yibTaTax MPOEKTOB WM y4eOHBIX HCCIEIOBaHWH, MPHU 3TOM
I'PaMOTHO MCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmapar Kypca (U3UKH, CONIPOBOKIATh
BBICTYIIJICHHE IIPe3EeHTalUEH;

IIPU BBINOJHEHUM Y4EOHBIX IMPOEKTOB M MCCIEAOBAHUM pacnpenesisTh 00SA3aHHOCTU B
Ipylmne B COOTBETCTBHU C IOCTABJICHHBIMM 3aJlayaMM, CJIEIUTh 32 BBIIOJHEHHUEM ILJIaHA
NEeUCTBUM, aJleKBaTHO OILICHUBAaThb COOCTBEHHbIN BKJIaJ B JAEATEJBHOCTb IPYIIIBL,
BBICTpanBaTh KOMMYHUKATHBHOE B3aHMO/ICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenuss B 8 kJiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

HCIIOJIb30BATh IIOHATHA: MacCCa W PpasMEpbl MOJICKYJ, TCIUIOBOC JABWKCHHEC 4aTOMOB H
MOJICKYJI, arperaTHbIC COCTOSAHUSA BCHICCTBA, KPUCTANIMYCCKHUEC U aMOp(bHBIC TCI1a,
HACBHIIICHHBI M HEHACHIIICHHBIN nap, BJIA)KHOCTB BO3JyXa, TCMIICpATypd, BHYTPCHHSA
OHEpTIu:, TEIIOBOM JABUTaTClIb, 3HeMeHTapHBII>'I BHGKTpI/I‘IeCKI/Iﬁ 3apsa, SJICKTPHUYICCKOC
IoJIC, ITPOBOJHUKHN U JUIJICKTPHUKH, MOCTOSTHHBIN BHGKTpI/ILIeCKI/Iﬁ TOK, MaroHuTHOC€ II0JIC;

pas3iiniaTtb ABJICHUSA (TCHJ'IOBOC pacmpeHue U CKaTue, TCIUIoNEpeaadya, TCIIJIOBOC
PaBHOBECHUEC, CMaUUBAaHUC, KAITUIIIAAPHBIC ABJICHUSA, UCIIAPCHUC, KOHACHCAIUA, IIJIaBJICHUC,
KpucTajlsin3anus (OTBCpI[CBaHI/IC), KUIICHHUC, TCIUIOIICpeaada (TCHJ'IOHpOBOI[HOCTB,
KOHBCKI U, I/I3J'Iy‘-ICHI/IC), QJICKTpHU3anusa TCI, B3aHMOJICHCTBHE 3apsAa0B, JencTBUs
QJICKTPUYCCKOTO TOKd, KOPOTKOC 3aMbIKAHUC, B3aHMOJICHCTBHE MAariuToOB, JIeicTBue



MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAasi MHIYKLHS) 110 OIMUCAHUIO
UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OTBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PH3UUECKOEe
SIBIICHUE;

pacro3HaBaTh NMPOSBICHUE N3YYCHHBIX (DU3NYECKUX SIBICHUH B OKPY)KAIOLIEM MHpPE, B TOM
yrcae (U3NYECKUe SIBICHHUS B TPUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KaMJUIIPHBIC
SIBIICHUS B IIPUPOJIE, KPUCTAIUIBI B npupoje, usirydyenue CornHila, 3amep3aHue BOJOEMOB,
MOpCKHEe Opu3bl, 00pa3oBaHHE POCH, TyMaHa, WHES, CHEra, JJCKTPUYECKUE SIBICHHS B
atMocdepe, DJIeKTPUYECTBO JKMBBIX OPraHM3MOB, MarHMTHOE ToJe 3eMid, Apeid
IIOJIFOCOB, POJIb MAarHUTHOTO MOJIA JUISl JKM3HU Ha 3emJie, HOJSpPHOE CUSHUE, IPU 3TOM
[IEPEBOJIUTh MPAKTUYECKYIO0 3ajjauy B Y4eOHYIO, BBIJENATH CYIIECTBEHHbBIE CBOICTBA
(mpu3HaKyM) pU3NUECKUX SIBICHUI;

OTMCHIBATh HU3YYECHHbIE CBOWCTBA TeNl U (PU3MUECKUE SBIICHUS, UCNOJIb3ysd (U3UYECKHE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS DSHEPrus, KOJMYECTBO TEIUIOTHI, yJeJIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, YyAENbHAs TEIUIOTAa IUIABJICHUS, yJAelbHas  TEIuloTa
napooOpa3oBaHusi, yJelbHas TEIJIOTa CrOpaHUs TOIUIMBA, KOA(PQOUIMEHT IOJE3HOTO
JeMCTBUS TEIOBOM MalllMHBI, OTHOCUTENIbHASI BIAXKHOCTh BO3/lyXa, JIEKTPUUECKUN 3apa/,
CHJIa TOKa, DJJEKTPUYECKOE HamNpsyKEHHE, CONPOTUBJICHHE MPOBOJHUKA, VYIEIbHOE
CONPOTHBIIEHUE BEIIECTBa, pab0Ta W MOIIHOCTh AJIEKTPUYECKOr0 TOKa), IPU OMHUCAHHH
MPaBUWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIIOIb3YyEMBIX BEJIMYMH, 00O03HAYEHUS U
eOUHUIBI  (PU3MYECKUX BEJIWYWH, HAXOAUTh (OPMYNBI, CBS3BIBAIOIIAE JAHHYIO
(GUBUYECKYI0 BEJIMYMHY C JPYTUMH BEIMYWHAMHU, CTPOUTh TpaduKh HU3YICHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SABJICHUS U MPOLECCHI, UCIOIb3ys OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJSIPHO--KMHETUYECKOW TEOpUM CTPOCHMSI BEIIeCTBa, MPUHIUI
CYINEPIO3UINH ToJIel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHus 3apsija, 3akoH Oma
JUIA ydacTKa 1enu, 3akoH Jxoymns—JIeHna, 3aKkoH coOXpaHeHHs SHEPruu, MPU 3TOM JIaBaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3allMChIBAaTh €r0 MaTeMaTHUECKOE BhIPAKECHHE,
00BSACHATH (PU3UUYECKHE MPOLIECCHl U CBOICTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTyallul
MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUUMHHO-CIIEACTBEHHBIE CBS3H,
CTPOHUTH OOBSICHEHHE M3 1—2 JIOTUYECKUX IIaroB ¢ OMOpO¥ Ha 1—2 M3y4EeHHBIX CBOWCTBA
(buznyecKux ABJICHUHN, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI!;

pemiatb pacu€THble 3adadyd B 2—3 [JCHCTBUS, HCHONb3ysd 3aKOHbI U (POPMYIIHI,
CBsI3BIBAIOIINE (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a yCIOBUS 3a/la4M 3allMCHIBATh
KpaTKO€ yCJIOBHE, BBISABIATh HEJOCTATOK JAHHBIX JIJISl PEIICHUs 3a/1a4M, BBIOUPATh 3aKOHBI
u (opmynbl, HeoOXomuMmble ISl €€ pEelIeHUs, MPOBOAUTH pacuéThl M CpPAaBHHUBATH
MOJIy4eHHOE 3HAaUeHHE (PU3NUYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIU (PU3UIECKHX METOJIOB,
HCIIOJIb3YS] OIIMCAHUE HUCCIIEI0OBAHMS, BBIAEIATDH IPOBEPSEMOE NPEATIONOKEHHUE, OLICHUBATD
MPaBUIILHOCTh NOPsI/IKA MPOBEJICHUS UCCIEA0BaHMs, 1€TaTh BEIBOIBI;

MIPOBOJUTH OMBITHI [0 HAOMIOACHUIO (PU3MUECKUX SIBJICHUM WM (PU3UUYECKUX CBOMCTB TeN
(KanuiIsipHBIE SIBIICHUS, 3aBUCHMOCTD JIaBIICHUS BO3yXa OT €ro o0b&éMa, TeMIepaTyphl,
CKOPOCTH TMpOIIecCa OCThIBAaHUS M HarpeBaHusl MpPH H3IYYEHHHM OT IBETa H3JIydarouieit
(moruomaronieit) MoBEpXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATypPhl )KUAKOCTH U
IJIOLIaIA €€ MOBEPXHOCTH, DJIEKTPU3ALUS TNl U B3aUMOJECHCTBUE DIIEKTPUUECKUX 3apsI/IOB,
B3aMMO/ICIICTBUE MOCTOSIHHBIX MarHWTOB, BU3yaJM3allis MAarHUTHBIX MOJIEH MOCTOSHHBIX
MAarHuToOB, JEHCTBUS MAarHUTHOTO TOJiI HAa MPOBOJHUK C TOKOM, CBOWCTBA



9JIEKTPOMArHMWTa, CBOWCTBA OJIEKTPOJBHUTATENs TOCTOSHHOTO TOKa): (HhOpMyIHpOBaTh
MpOBEpSEMbIE MPEANOI0KEHHS, COOMPATh YCTAHOBKY M3 HPEJIOKEHHOTO 000PYA0BaHUS,
OTIMCBIBATH XOJI OTIBITA U (POPMYIHPOBATH BBHIBOJIBL;

BBITIOJIHATH MPSMbIE H3MEPEHUS TEMIIEPATyphl, OTHOCUTEIBHOM BIA)KHOCTH BO3/1yXa, CUIIBI
TOKa, HANpSHKCHUS C HCIIOJIb30BAaHUEM aHAJOTOBBIX NMPUOOPOB M JATYUKOB (PU3HMUECKUX
BEJIMYMH, CpPAaBHUBATb pE3yJIbTaThl M3MEPEHUH C YYETOM 3aJaHHON aOCOJIIOTHOMN
MOTPELTHOCTH;

MPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DM3WYECKON BEIMYMHBI OT JPYroM ¢
WCTIOJIb30BAHMEM TIPSIMBIX M3MEPEHUH (3aBUCHMOCTH COTIPOTHBIICHHUS MPOBOJHHUKA OT €ro
JUIMHBI, IUIOIIAIU MONEPEYHOI0 CEYEHUS U YJEIbHOIO CONPOTHUBIEHHUS BELIECTBA
MPOBOJIHUKA, CHJIBI TOKA, MIYIIETO 4Yepe3 MPOBOJHHK, OT HANPSDKEHUS Ha MPOBOHHKE,
HCCIIEIOBAaHUE IOCIIEJIOBATEIbHOTO W  MapajyIeNIbHOTO COEAMHEHUH MPOBOJIHUKOB):
IUIAaHUPOBATh HCCIEAOBaHUE, COOUPATh YCTAaHOBKY M BBINOJHATH W3MEPEHUS, CIEAys
MPEII0KEHHOMY IUIaHy, (PUKCHPOBAaTh PE3YJIbTAThl MOJYYEHHOW 3aBUCUMOCTH B BUJE
TabIUI ¥ rpauKOB, JI€1aTh BHIBOJBI 110 PE3Y/IbTaTaM UCCIIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE H3MeEpeHUs (U3NYECKUX BeNWYWH (yHeNbHas TeII0EMKOCTh
BEI[ECTBA, COMPOTHUBIIEHHWE IPOBOJHUKA, pabOTa U MOIIHOCTh DJEKTPHUUYECKOrO TOKA):
IUIAaHUPOBaTh ~ M3MEPEHHs, COOUpaTh  IKCIEPUMEHTAJbHYIO  YCTaHOBKY,  CleOys
MPEUI0KEHHONW MHCTPYKIIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHHBI,

coOnroAaTh MOpaBWia TEXHUKH O€30MacHOCTH mpu  pabore ¢ 1abopaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB €
OMOPOH Ha MX ONUCaHUA (B TOM YHUCIIE: CUCTEMA OTOIUIEHUS JIOMOB, TUTPOMETP, MapoBas
TypOuHa, amIepmerp, BOJITMETP, CUETUHK UIEKTPUUECKON SHEpIuH,
ANIEKTPOOCBETUTENIbHBIE TPHUOOPHI, HArpeBaTelIbHBIE AJIEKTPONPHOOPHI  (TIPUMEPHI),
UIEKTPUUYECKHE NMPETOXPAHUTEINH, HIEKTPOMArHUT, IEKTPOIBUTATEINb TOCTOSITHHOTO TOKA),
UCIOJb3ysl 3HaHMS O CBOMCTBaX (M3NYECKUX SBICHUM M HeoOXoauMble (U3MUecKue
3aKOHOMEPHOCTH;

pacro3HaBaTh IIPOCTbIE TEXHUUECKHE YCTPONCTBA U U3MEPHUTEIbHBIE IPUOOPHI IO CXeMaM
U CXEMaTHYHBIM PUCYHKaM (PKUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUIPOMETD,
JIBUraTellb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, pPEOcTar), COCTaBIATh CXEMbI
NIEKTPUUYECKUX LIeTel ¢ MOCIe0BaTENbHbIM U NapaJlIebHbIM COECUHEHUEM 3JIEMEHTOB,
pas3nuyast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB MIEKTPUUECKUX LIeTIeH;

OPUBOAUTH  TNpUMEpbl  (HaXOIUTh HMHGOPMALMIO O HpUMEpax) MPaKTHYECKOTO
UCIOJb30BaHUs (U3NYECKUX 3HAHMW B TMOBCEAHEBHON JKM3HU s oOecredyeHus
0e30IacHOCTM Ipu oOpalieHuu ¢ [OpudopaMM M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHUs 3/I0pOBbsI U COOIIONEHHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYXaroIen
cpene;

OCYIIECTBIATh MOMCK MH(pOpManMu (U3NUECKOTo cojepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAHUH M TMyTéM CpaBHEHHs JIOTIOJHUTENbHBIX HCTOYHHMKOB BBIJIENATH
nH(pOpMaINIO, KOTOPas ABJISETCS MPOTUBOPEUMBOI TN MOKET OBITh HEIOCTOBEPHOM;
UCIOJb30BaTh MPU BBINOJHEHUH YYEOHBIX 3aJaHMH HAYYHO--TIOMYJIAPHYIO JHUTEpaTypy
(U3NYECKOTro COoAEp)KaHUs, CIPaBOYHbIE MaTepHajbl, pecypchl ceTH MHTepHeT, BIaJeTh
npuéMaMi KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHust MH(GOPMAIIMU U3 OJHOM 3HAKOBOM
CUCTEMBI B APYIYIO;



co3/1aBaTh COOCTBEHHBIC THMCHMEHHBIE M KpaTKHE YCTHBIE cooOmeHus, o0o0ras
MHPOPMAIMIO W3 HECKOJIBKUX HMCTOYHHKOB (DU3MYECKOTO COJCpXKaHUsA, B TOM YHCIE
MyOJINYHO TMPEACTABIATH PE3YJAbTaThl MPOEKTHOW HIIM MCCIEI0BATENbCKON JEATEIbHOCTH,
IpU 3TOM TPaMOTHO HCHOJb30BATh W3YyYCHHBIM MOHATHHWHBIA ammapar Kypca (u3ukw,
COIIPOBOXKIATh BBICTYIUICHHUE MPE3EHTALUEH;

IpHU BBITIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (U3MYECKUX MPOLECCOB
pacripeneniate OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C TIOCTaBICHHBIMHU 3a/lauaMH,
CIIEIUTH 3a BBITOJIHEHUEM IUIAHA ACWCTBUU M KOPPEKTUPOBATh €r0, aJICKBATHO OLICHUBATh
COOCTBEHHBI BKJIAJ B JEATEIBHOCTh TPYINIBI, BBICTPAaHBAaTh KOMMYHHKAaTHBHOE
B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTh Pa3pemaTh KOH(PIUKTHI.

K xoHniry oOyuenunss B 9 kjacce mpeaAMETHBIC pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

HCIOJIb30BAaTh MOHATHUSA: CHUCTeMa OTcuéTa, MaTepuaibHas TOYKa, TpaeKTopus,
OTHOCHUTENIbHOCTh MEXaHUYECKOro JABIKEHHUs, aeopmarnus (ynpyras, MJIacTHYECKas),
TpPEHHE, LIEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3Ku, LIEHTP TSHKECTH,
abCOIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPJAOTO Tella, paBHOBECHE, MEXaHHMYECKHe
KoJjieOaHusl U BOJIHBI, 3BYK, MHPPA3BYK U YIbTPa3BYK, dJIEKTPOMArHUTHBIE BOJIHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AaJTbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS U
MOTJIOIEHUS, anb(a-, 0eTa- U raMMa-u3JIydeHus, U30TOMbL, SJepHas YHEPreTHKa,

pasznuyath SBJIEHUS (paBHOMEPHOE U HEPaBHOMEpPHOE NPSIMOJIMHEWHOE JBM)KEHHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBIKEHUE, CBOOOJHOE MaJieHUuE Tell, paBHOMEPHOE
JBUKEHHE MO0 OKPY)KHOCTH, B3aMOJICHCTBHUE TeJl, pEaKTUBHOE JBUKEHHE, KOJIeOaTebHOEe
JBUKEHHE (3aTyXalollre U BBIHYXJCHHbIE KoJieOaHMsI), PE30HAHC, BOJHOBOE JABHKEHUE,
OTpa)X€HHE 3BYKa, MPSIMOJIMHEWHOE PaclpoOCTpaHEHHE, OTPAXKEHUE U MPEIIOMIICHUE CBETa,
MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3jioKeHHE OEJIOro CBETa B CIEKTP U CIIOXKEHHUE
CHEKTPaJbHBIX  I[BETOB,  JUCIEPCHS  CBETa, E€CTECTBEHHas  pPaJMOaKTUBHOCTD,
BO3HMKHOBEHHE JIMHEMUYaTOro CHEKTpa HU3Iy4eHUs) MO OIHMCAHHUI0O HMX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE N3YUYEHHBIX (PM3UUYECKUX SIBJICHUN B OKpYXKarolleM MHUpe (B TOM
yycie (Qu3nyeckue SBICHUS B MPHUPOJAE: NPWIMBBL U OTIUBBI, JBW)KCHHE IUIAHET
ConHeyHOM CHCTEeMbI, PEaKTHBHOE JIBYKEHHE KMBBIX OPraHHU3MOB, BOCIPHUSATHUE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKUE BOJIHBI, IlyHaMH, X0, I[[BETa TeJl, ONTUYECKHE
SBJIICHUA B TpuUpoje, OUOIIOTUYECKOE JEHCTBUE BUIUMOIO, YIbTPa(UOIETOBOrO U
PEHTT€HOBCKOTO H3IYYCHU, €CTECTBEHHBIH pPaaUOAKTHBHBIA (DOH, KOCMHUYECKHE Iy4H,
paAMOaKTUBHOE W3IY4YCHHE MPUPOJIHBIX MHUHEPAJOB, JCWUCTBUE PaJUOAKTUBHBIX
W3IyYeHUN Ha OpraHu3M 4YeJOBeKa), MPU STOM IMEPEeBOAUTH MPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UUYECKUX SIBJICHHUIA,

OTIMCHIBATh M3YYCHHBIE CBOWCTBA Tel M (DM3MUECKUE SIBICHUSA, UCHOJB3yd (U3MUYECKHE
BEJIMYMHBI (CpeIHsiE U MIHOBEHHAsl CKOPOCTh Tella NMPU HEPABHOMEPHOM JIBIKEHHH,
YCKOpEHUE, NEPEMEILECHUE, ITyTh, YIJI0Basi CKOPOCTh, CHJIa TPEHUs, CUJIa YIPYTOCTH, CHJIa
TSOKECTH, YCKOpEHHE CBOOOJHOTO TAJCHHUS, BEC Tela, UMITYJIbC Tella, UMIYIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTh, MOTCHIMAJIbHAS HSHEPrusi Teja, MOIHSATOrO Hal
MOBEPXHOCTBbIO 3€MJIM, IOTEHUHUAaJIbHAs OJHEPrusi CXKATOW MPYXKUHBI, KUHETUYECKas
SHEprusi, MOJHAas MeXaHWdecKasl SHEprus, MepuoJl M 4acToTa KoJieOaHWid, ATMHA BOJIHBI,
TPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIIEHUS CPEJIbl), TPU
OTMHMCAHWM TPABUIBHO TPAKTOBaTh (PU3UYECKHI CMBICI HCIOJB3YEMBIX BEJIUYUH,



0003HaueHUsI W EAMHUIBI (U3NYECKUX BEIWYMH, HAXOJUTH (OPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (DU3WYECKYIO BEIHYMHY C JPYTMMHU BEITUYMHAMH, CTPOUTH T'padUKU W3y4EHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tels, (U3UYECKUE SIBICHUS U TIPOLECCHI, HCIOJIB3YS 3aKOH
COXPAHEHHUS HHEPruH, 3aKOH BCEMUPHOIO TATOTEHMsS, HPHUHLMII CYNEPIO3UIUU CHUJI,
MPUHIUI OTHOcUTeabHOCTU ["anmuiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMIYJbCa,
3aKOHBI OTPAKEHUS U MPEJIOMIIEHUS CBETA, 3aKOHbI COXPaHEHMsI 3apsI0BOIO U MACCOBOTO
YHCceN MPH SACPHBIX PEaKIHsX, IMPH 3TOM JIaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA H
3aMMChIBAaTh €r0 MAaTEMATUYECKOE BBIPAYKEHUE;

OOBSICHATH (PU3MUECKUE MPOIIECCHl I CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYalui
MIPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh NPUYMHHO--CIIECACTBEHHbBIE CBS3H,
CTpOUTh OOBSICHEHHE U3 2—3 JIOTMYECKHUX LIaroB ¢ OMOpoil Ha 2—3 M3yuyeHHBIX CBOMCTBA
(u3nuecKux SABJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI!;

pemathy pacuéTHble 3a1aud (ONMUparoIvecss Ha CUCTeMY M3 2—3 ypaBHEHUM), UCIOJb3YS
3aKOHBI M (DOPMYJIbI, CBSI3bIBAIONIME (DHU3MUECKHE BEIMUMHBI: HA OCHOBE aHAJIU3a YCJIOBUS
3a/1auM 3aIUChIBATh KPATKOE YCIOBHE, BBISBIATH HEJOCTAOLINE WM U30bITOYHBIE JJAHHbIE,
BBIOMpATh 3aKOHBI U (GOPMYJbl, HEOOXOAMMBIE JUISl PELIEHUs, MPOBOAUTH PacUEThl U
OIICHUBATh PEATMCTUYHOCTH MMOTYYEHHOTO 3HaYEHHS (PU3NUECKON BETTMUMHBI;
pacrno3HaBaTh IPOOJIEMbl, KOTOPblE MOKHO PEIIUTh MPU MOMOLIU (PU3HUECKUX METOJIOB,
HCIOJIb3YSl OIIMCAHUE HCCIIEI0OBAHMS, BBIICIATH [IPOBEPSEMOE MPEATOI0KEHHUE, OLIEHUBATh
MPaBUJIBHOCTh MOPSAJIKA MPOBEACHUS HCCIEIOBAHMUS, JIe1aTh BBIBOJbI, HHTEPIPETUPOBAThH
pe3yabTaThl HAOIIOAECHUHN U OTIBITOB;

IIPOBOJIUTH ONBITHI 110 HAOIIOAEHUIO (PU3UYECKUX SIBICHUI MM (PU3NYECKUX CBOMCTB Tell
(u3ydeHue BToporo 3akoHa HploTOHa, 3aKOHA COXpaHEHHs SHEPTUHU, 3aBUCUMOCTb IIEPHUOIa
KoneOaHUH MPY)KMHHOTO MasTHUKAa OT Macchl TIpy3a M JKECTKOCTH MPYKUHBl MU
HE3aBUCUMOCTh OT aMIUIMTY[bl MajbIX KojeOaHWH, NPSIMOJMHEHHOE paclpoCTpaHEHHE
CBETa, pa3jiokeHUe OeJIoro CBeTa B CHEKTP, U3yYEHHE CBOMCTB M300pakK€HUS B IUIOCKOM
3epKajie M CBOMCTB H300pakeHMsI NpeaMera B coOuparolied JuH3e, HaOlroneHue
CIUIOIIHBIX U JMHEHYATBIX CHEKTPOB M3JIY4EHHUs): CAMOCTOSITENbHO COOMpPATh YCTAaHOBKY
u3 U30BITOYHOrO Habopa 00OpYyIOBaHMS, OIMCHIBATH XOJI OIBITA M €ro pe3yibTaThl,
(bopMynupOBaTh BBIBOABI;

IIPOBOJUTH IPU HEOOXOAUMOCTH CEpPHIO MpPSMBIX H3MEPEHUH, OINpejenss cpenHee
3HaYeHHe Hu3MepsieMoll BeauuuHbl ((OKYCHOE paccTOsHHME coOMparomell JMH3bI),
000CHOBBIBAThH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO ITPUO0pa);

IIPOBOJIUTh HCCIIEZIOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C HCIOJIb30BAaHUEM
NpPSIMBIX M3MEPEHHUH (3aBUCHUMOCTb IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBH)KEHUH
0e3 HayaJIbHOM CKOPOCTH, Mepuojaa KojeOaHWi MaTeMaTH4eCKOro MasTHUKA OT JJIUHbI
HUTH, 3aBUCUMOCTH yIJla OTPa)K€HHsI CBETa OT yIJia MaJeHUs U yria MpeJoMIIeHus OT yria
NaJIeHus): IUIAHUPOBAaTh  HCCIIEAOBAaHUE, CaMOCTOSTEIbHO cOOMpaTh  YCTaHOBKY,
(buKCUpoBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEJIUYHMH B BHJE
TabaMIl U TpaduKoB, I€1aTh BBIBOBI 110 pe3yabTaTaM HCCIeIOBaHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUUUH (CpEeHss CKOPOCTh U YCKOPEHUE
TeJla MPU PaBHOYCKOPEHHOM JIBW)KEHUH, YCKOPEHHE CBOOOIHOTO MaJeHHsl, *KECTKOCTb
NPYXUHBI, KOA(QUIMEHT TPEHUs CKOJBXKEHHS, MeXaHWuueckas padoTa M MOIIHOCTD,
94acToTa U MepHoj KoleOaHUH MaTeMaTHYeCKOro U MPYKHUHHOTO MasTHUKOB, ONITHYECKas
cuiia cobuparomeil JUH3bI, PajuOAaKTUBHBIA ()OH): IJIAHUPOBATH HM3MEPEHHUs, COOMpaTh



HKCIIEPUMEHTAIBHYIO YCTaHOBKY U BBINOJIHATH HW3MEPEHHUs, CIenyd MpesI0KeHHON
WHCTPYKIINH, BBIYUCIATH 3HAYCHNUE BEITMUMHBI M aHAIM3UPOBATH MOJYYCHHBIE PE3YIbTaThl
C y4€TOM 3aJIaHHOM NOTPEIIHOCTH U3MEPECHMU;

coOmogarh TpaBWiIa TEXHUKHM OE30MacHOCTH Tpu  pabore ¢ J1abopaTOpHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIC NMPH3HAKN M3YYEHHBIX (PU3MUECKHX MOJENeil: MaTepuanbHas TOYKa,
a0COJIIOTHO TBEPAOE TEJNO, TOYSUHBI MCTOYHHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAas
MO/IeJIb aTOMAa, HyKJIOHHAsI MOJIENIb aTOMHOTO SI/1pa;

XapaKTepU30BaTh MPHHIUIBI ACHCTBUS U3YYCHHBIX TPUOOPOB U TEXHHUECKUX YCTPOUCTB C
OTIOPOH Ha MX OMHCAaHUS (B TOM YHUCIE: CIIUIOMETP, JaTYUKH TOJIOKEHUS, PACCTOSIHUS U
YCKOPEHHS, pakKeTa, 1XOJOT, OYKH, MEPUCKOM, (oToarmapaTr, ONTHYECKHUE CBETOBOJIBI,
CIIEKTPOCKOTI, JI03UMETP, Kamepa BuiibcoHa), HCIONb3ysl 3HAHHUS O CBOMCTBAX (PU3MUECKUX
SIBIICHUN U HE00X0AUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

WCTIOJIb30BAaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH HM3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
W3MEPHUTENBHBIX TNPHOOPOB W TEXHOJOTHYECKHX MPOIECCOB MPH PEUICHHH Y4eOHO--
MPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEeMBI Ul TOCTPOCHUS H300paKEHUH B IUIOCKOM
3epKajie ¥ coOMparomeil TuH3e;

MPUBOJUTE  MpuUMepbl  (HAXOAUTh HWHGOPMALMIO O MpHUMeEpax) MPAKTUYECKOTO
WCTIONb30BaHUsl (U3NYECKUX 3HAHWW B TOBCEAHEBHON JKM3HU Il OOECIIeUCHUs
0e30MacHOCTH MpH OOpalieHuH ¢ NpudbopaMH U TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHHS 3JI0POBBSI i COOIFONEHHUSI HOPM DKOJIOTHUYECKOTO TOBEACHHUS B OKPYXKAFOIIEH
cpene;

OCYLIECTBIIATh NOUCK HHGpoOpManuu (U3MYECKOro colepxkaHus B  VHTepHere,
CaMOCTOSATEJIBHO  (POPMYJUPYsT TOUCKOBBIM 3alpoC, HAXOAUTh IYTH OINpEIeNeHUs
JOCTOBEPHOCTH MOJYYEHHOM WHGOpMalMM Ha OCHOBE HMEIOLIUXCS 3HAHUH W
JOTIOJIHUTEIbHBIX UCTOYHUKOB;

UCIOJb30BaTh IIPU BBINOJHEHUH YYEOHBIX 3aJaHMH HAy4YHO--TIONYJIAPHYIO JHUTEpaTypy
(GU3NYECKOro CoAep)KaHus, CIPaBOYHbIE MaTepHajbl, pecypchl ceTH MHTepHeT, BiIajeTh
npuéMaMy KOHCIIEKTUPOBaHMs TEKCTa, IpeoOpa3oBaHus HHPOPMAIIMU U3 OJTHON 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC NMUCbMEHHBIE U YCTHBIE COOOLIECHHSI Ha OCHOBE MH(POPMALUU U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COAEPIKAHMS, TyOJIUYHO MPEACTaBIATh PE3YJIbTaThI
MIPOEKTHOW WJIM MCCIENOBATENbCKON AEATENbHOCTH, MIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh
U3YyYEHHBIH TOHATHHHBIA amnmapar u3y4aeMoro pasjena (QU3MKH M COIPOBOXKIAThH
BBICTYIIJICHHE IIPE3eHTalMel ¢ yu€TOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHHUKOB.



COJEPKAHUE OBYYEHUA

[IpakTuyeckas yacTb y4eOHOTO COAEPIKAaHUS IpeaAMeTa yCHIIeHa MaTepHaIbHO-TEXHUIECKON
6a3oii LlenTpa 0Opa3oBaHusl €CTECTBEHHO-HAYYHOW M TEXHOJOTHMUYECKOW HampaBieHHocTel "Touka
pocra', UCMONB3YyEMOTO Ul pean3alii 00pa3oBaTEIbHBIX NMPOrPaMM B paMKax IPeroaBaHuUs
bu3uKy.

7 KJIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro Mupa.

®usnka — Hayka o npupoje. fBieHus npupoapl. OU3NYECKHE SBICHUSA: MEXaHUYECKHE,
TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeaUUMHBL. 3Mepenune Qusnyeckux BenuuuH. Dusnueckue MpuOOPHI.
[TorpemHoCTh M3MEpEeHNA. MeXayHapOIHAs CUCTEMA €IMHMII.

Kak ¢u3uka u gpyrue ectecTBeHHbIE HAyKH M3y4aroT NpupoAdy. EcTecTBeHHO-HaydHBIN
METOJi TO3HaHUS: HaOJIOAEHHe, MOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIIBUKEHHE TUIOTE3,
AKCIEPUMEHT I10 MPOBEPKE TUIOTe3, 00bsICHEHUE HabmogaeMoro siBiaeHus. Onucanue GU3NIECKux
SIBJIEHUH C TIOMOIIILIO MOJIEJIEH.

emoncmpayuu.

1. MexaHnnyeckue, TEIJIOBbIE, DJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®uzndeckne TpUOOPHI M TPOIEAypa MPSMBIX H3MEPEHHH aHAJIOTOBBIM M IU(POBHIM

prudopoM.

Jlabopamopnwie pabomul u onvimel.

OmnpeneneHue LEeHbI 1eIEeHUs MKalbl U3MEPUTEIBHOT0 pUuodopa.
N3Mepenne pacCTosTHUM.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Omnpenenenne pasmMepoB MabIX TEI.
W3mepenne Temneparypbl IpU IIOMOIIM JKMIKOCTHOIO TEPMOMETpa M JaT4MKa
TEMIIEPATYPHI.
6. IIpoBeneHue wuccieloBaHUsA IO IMPOBEPKE THUIOTE3bl: JAIbHOCTh IOJIETA IIApHKa,
MYLIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM OOJIbllIe BBICOTA ITyCKa.

Pa3znes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BeniecTBa: aToMbl U MOJIEKYJIBI, UX pa3Mephl. ONBIThI, TOKa3bIBAIOIINE JUCKPETHOE
CTPOEHUE BEILIECTBA.

ok wbnE

JIBuxkenue wyactuil BemiecTBa. CBSI3b CKOPOCTH JIBIKEHHUS YACTHI[ C TEMIEPaTypOi.
bpoynoBckoe nBwkenue, auddys3us. BaumoneiicTBue dacTHIl BEIIECTBA: MPUTSHKCHUE U
OTTaJIKMBaHUE.

ArperaTHple  COCTOSIHHMS ~ BCIIECTBA: CTPOCHHE Ta30B, IKHIKOCTEH U TBEPIBIX
(KpucTaJUTMYECKHX) Tel. B3auMoCBs3p MeXAy CBONHCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOIbI.

Hemoncmpayuu.

1. HaOmoneHnue GpOyHOBCKOTO JBMKEHHUSL.

2. Habmopenue nudpoysuu.

3. HabOmoneHue sBieHUil, OOBACHSAIOUIMXCS MPUTSHKEHUEM WIM OTTAJKUBAHUEM YaCTHUI]

BEIIIECTBA.
Jlabopamopusie pabomot u onvimol.
1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHueM (poTorpaduii).



2. OTmbITHI 10 HAOIIOICHUIO TEIUIOBOTO PACIITUPEHUS Ta30B.

3. OmbIThI M0 OOHAPYKEHUIO ACUCTBHSI CHII MOJICKYJISIPHOTO MPUTSIKCHUS.

Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexanuueckoe aBuxeHue. PaBHomepHoe u HepaBHOMepHoOe jBrkeHue. CkopocTs. Cpenansis
CKOPOCTbh MPU HEPABHOMEPHOM JIBIKEHUH. Pacuér myTu U BpeMeHH JIBHXKECHUS.

SBnenue wuHepuuMHu. 3aKOH HWHEpUWU. B3aumojneiicTBUe Ten Kak MpPUYMHA HM3MEHEHUS
CKOpPOCTH JABI)KEHHsI Teld. Macca kak mepa uHepTHocTu Tena. [lmoTHocTh BemiectBa. CBS3b
TUIOTHOCTH € KOJIMYECTBOM MOJICKYII B €IMHHIIC 00bEMa BEIIECTBA.

Cuna xak XxapakTepucTHKa B3aumojieiicTBus Tesl. Cuina ynpyroctu u 3akoH I'yka. M3mepenue
CWJIBI C TIOMOIIbIO TUHAMOMETpA. SIBJIeHHE TATOTEHUS U cuia TsbkecTh. Cuila TSKEeCTH Ha APYTHux
wiaHerax. Bec Tema. HeecomocTh. CrokeHHe CHIJI, HANpaBICHHBIX IO OJHOW MPSIMOM.
PaBnonelictByromast cuin. Cuna tpenus. TpeHrne CKOJIbKEeHUs U TpeHUe MoKos. TpeHune B Mpupoie
Y TEXHUKE.

Jemoncmpayuu.

HaGnronenne MexaHM4eCKOTO JBMKEHUS Tea.
N3mepenune ckopocTy MPSMOTHHEHHOTO IBHKCHHS.
HaGnronenue siBieHUs] HHEPIIAH.
Ha6nronenne n3smMeHeHus CKOPOCTH MPH B3aUMOICHCTBHUH TEJL.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenne CKOPOCTH PaBHOMEPHOTO JBIDKEHUS (IIapuka B >KUAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. Ormpenenenue cpeaHed CKOPOCTH CKOJBXKEHHUs OpyCcka WJIM IIapuKa 1O HAKJIOHHOU
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (aedopmaryu) MpYyKHHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTbH CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

HaBnenue. CrnocoObl YMEHBIICHHUS U yBelIWYeHUs NaBieHus. J(aBieHue rasza. 3aBUCUMOCTb
JaBJIeHUd ra3za oT 00béMa, Temreparypsl. I[lepenaua gaBieHus TBEPABIMU TelaMH, KUAKOCTSIMU U
razamu. 3akoH [lackang. IIHeBMaTMyeckne MallMHBL. 3aBUCUMOCTb JIaBJICHUSI JKUJIKOCTU OT
riyounsl. ['uapocratnyeckuii mapagokc. CooOmiaromuecs cocyabl. [ uapaBnuyeckie MEXaHU3MBbI.

Atmocdepa 3emnn u armochepHoe aaBieHue. [IpUYMHBI CyIIECTBOBAHUS BO3IYLIHOM
obonoukn 3emnu. OmbiT Toppuuemiu. M3mepenue armochepHOro AaBlieHUs. 3aBUCUMOCTH
aTMOc(epHOTro JaBlIEHUs OT BBICOTHI HAJl ypoBHEM Mops. [Ipubops! 1 u3mepenus atMochepHOTo
JaBJICHUSI.

JleiicTBHE KMJIKOCTH U Tra3a Ha MOTPYKEHHOE B HUX TeNo. BrITanmkuBaromas (apXuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

1. 3aBucCHMMOCTH AaBIIEHUS T'a3a OT TEMIIEPATYpHI.

2. Tlepenaua naBlieHUs KUAKOCTHIO U Ta30M.

3. CooOlmaromuecs CoCyabl.

4. TunpaBnuyeckuil mpecc.

ok wnE



5. IlposBnenue aelcTBUS aTMOC(HEPHOTO TABICHUSI.

6. 3aBHCHMOCTH BBITAIKHBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOW YaCcTH Tella M TUIOTHOCTH
HKUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOMN KUJIKOCTH.

8. YcroBue miuaBaHus TEIN: TUIABAHUE WK MOTPY>KEHUE TEJI B 3aBUCUMOCTH OT COOTHOIIICHHS
IUIOTHOCTEW TeJIa U JKUIKOCTH.

Jlabopamopubvie pabomot u onvimel.

1. WccnenoBanue 3aBUCHMMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOW B JKHIKOCTH
YacTH TeJa.

2. OmpeneneHue BBITATKUBAIOMICH CHJIBI, JEHCTBYIOIIEH HA Telo, TOTPYXKEHHOE B
AKUJKOCTb.

3. TIpoBepka HE3aBUCHMOCTH BBITAIKHBAIONICH CHIIBI, JEHCTBYIOIICH HA TEJIO B JKUJIKOCTH,
OT Macchl Tena.

4. OnbIThl, IEMOHCTPUPYIOUINE 3aBHCUMOCTbH BBITAJKHBAIOIIENH CHJIBbI, JIEHCTBYIOLIEH Ha
TEJNO B KUJIKOCTH, OT 00b€Ma MOTpYyKEHHOW B KMJIKOCTh YaCTH Tejla U OT IUIOTHOCTH
AKUIKOCTH.

5. KoncrpyupoBanue apeomeTpa WWIM KOHCTPYMPOBAHHME JIOAKH M OIpeAeseHue eé
Irpy30II0AbEMHOCTH.

Pa3nen S. PaGora u1 MOIHOCTB. JHEpPIrus.

Mexannyeckas pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHs phluara.
[IpuMeHeHne nmpaBuiia paBHOBECHS phiuara K 0J10Ky. «30Ji0T0o€ mpaBmio» Mmexanuku. KIT/] mpocThix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckast sHeprud. Kunetnueckas u noreHuuanbHas 3Heprus. [IpeBpaiienne ogHOro
BHUJa MEXaHUYECKOUN SHEPTUH B IPYrod. 3aKOH COXpPAHEHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimot.

1. Ompenenenne pabOTbl CHJIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHUM Tela IO

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Hamepenne KII/| HakIOHHOM IJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOH SHEPIUH.
8 KVIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHbBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpUU CTPOEHHUs BellecTBa. Macca u
pa3Mepbl  aTOMOB M MOJIeKyld.  OmbIThl, TNOATBEP)KIAIOLIME OCHOBHBIE  IIOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUHN BellecTBa. Kpucraminyeckue u
amop¢Hbie Tena. OObSICHEHNE CBOMCTB Ta30B, KUAKOCTEH M TBEPIBIX TN HAa OCHOBE MOJOXKEHUI
MOJIEKYJIIPHO--KUHETUUECKOH Teopur. (CMauyumBaHME€ M KalWUISIPHbIE SBJICHUS. |eIIoBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBsi3b TeMmmepaTypsl €O CKOPOCTBIO TEIUIOBOTO JBHWKEHHUS YaCTHIL.
Buytpennss sHeprusi. CiocoObl U3MEHEHUsI BHYTPEHHEH SHEPTUU: TeIonepeaaya U COBEpIICHUE
paboTel. Bunel Ternonepenadn: TeMiIONPOBOJHOCTh, KOHBEKIIHS, U3ITyUYeHUE.



KomnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TemIioBoe
paBHOBecue. YpaBHEHHE TeryioBoro Oamanca. [lnaBneHwe W OTBepAEBaHUE KPUCTAUTMYECKHX
BEIIECTB. YJenpHas TeroTa IUaBieHus. l[lapooOpasoBanue u KoHjaeHcanus. McmapeHwue.
Kumnenne. VYnenpHass Temiaora mnapooOpa3oBaHHA. 3aBUCHMOCTh TEMIIEPATyphl KHUIEHUS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Mpunnuner  pabotel  TemnoBbix apurareneid KIIJ[ TterutoBoro ppuratens. TemoBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPAILEHUs] JHEPTUU B TEIUIOBBIX MTPOLIECCaX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6mronenue auddysuu.
HalGnronenue siBeHnit cMauyMBaHus M KalTWJUISIPHBIX SIBICHUI.
Habntoienue TemnoBoro paciupeHus Tei.
W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WM OXJIaKICHUH.
[IpaBuna n3mMepeHus TeMepaTypsbl.
Buael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUHN PaOOTHI.
HarpeBanue nipu coBepiiieHnn paboThl BHEITHUMU CHJIAMH.
. CpaBHeHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaGmroneuue xumnenus.
. Habnionenue nocrosiHCTBa TeMIIEpaTyphl MpH IIaBJICHUH.
13. Mozenu TEIUIOBBIX ABATATEIEH.
Jlabopamopnuie pabomel u onvimel.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUSL.

CoNoOrwWDE
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OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIK caxapa.

OnpIThI 10 HAOTIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.

Omnpenenenre AaBlieHUs BO3lyXa B Oa/sIOHE IITPHILIA.

OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJICHHMsI BO3AyXa OT ero oObéma Hu

HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka rumoTe3pl JMHEHMHON 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.

7. HaOmronenue u3MEHEHHsS BHYTPEHHEH JHEpPruM Teja B pe3ylibTaTe Teruionepenadyd u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOpsSYeid BOIDI.

9. OmnpeneneHue KOIUYECTBA TEILIOTHI, OJYYEHHOTO BOJOM MPHU TEIIIO0OMEHE C HarpeThiM
METAJUTUYECKUM IHIIMHAPOM.

10. Ompenenenue yneabHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.

13. Omnpenenenue yneabHOM TEIIOTHI IJIABICHUS JIbA.

ok wnE

Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. [[Ba poja ayeKTpudecKux 3apsanoB. B3anmoaeicTBue 3apsKeHHBIX TeEI.
3akoH KynoHa (3aBUCHMMOCTBH CHJIBI B3aUMOJEHCTBHUS 3apsSKEHHBIX TEJ OT BEJIUYMHBI 3apsiioB U
pacCcTOSHUS MEXAY TEJIaMHu).



Dnektpuyeckoe mosie. Hampsoxk€HHOCTH 3neKkTpuyeckoro mnojis. [lpununun cyneprno3unuu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DIeMEHTapHbIN dieKTpuueckuil 3apsaa. CTpoeHue atoma.
[IpoBOAHUKHU U AUDIEKTPUKH. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHHUS DJEKTPUUYECKOTO TOoKa. McTrouHuku
MMOCTOSTHHOTO TOKa. JIeHCTBHSI SJMEKTPUYECKOTO0 TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexkrpuueckas uenb. Cuima TokKa. OyeKkTpuueckoe HampspkeHue. ConpoTuBIIEHHE
MPOBOJIHUKA. YJIeJIbHOE COINPOTHUBJIICHHE BemecTBa. 3akoH Oma g ydacTKa  ILIETIH.
[TocnenoBarenbHOE U ApAILIEIBHOE COSTUHEHNE TIPOBOTHUKOB.

PaboTta n MOLIHOCTPH AJIEKTpUYECKOro Toka. 3akoH J[xoyns—JleHuna. DnekTpuueckue Henu U
MOTPEOUTENH AIIEKTPUUECKOM s3HEeprun B ObITYy. KopoTkoe 3aMbIkanume.

[TocrostHHble MarHuThl. B3anmMoAeiCTBHE TOCTOSIHHBIX MAarHMTOB. MarHuTHoe ToJie.
MarnuTtHoe nojie 3eMJIM U €ro 3HA4eHHE i Ku3HM Ha 3emie. OnbiT Dpcrena. MarautHoe mosie
AIEKTPUUECKOTO TOKA. [I[pMeHeHne 3IeKTpOMarHuTOB B TEXHUKE. J[eMCTBHE MarHMTHOTO MOJISI Ha
MMPOBOJTHHUK C TOKOM. DJIEKTPOJABUTATEIb IIOCTOSTHHOTO TOKa. MCrop30BaHne dIIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apaneda. SBieHue  ANEKTpOMArHUTHOW — wHAyKuuu. IIpaBuimo  Jlenna.
OnekrporeHeparop. CrnocoObl MOMYYEHHUS OSJIEKTPUUYECKOW DHEPruu. OIJEKTPOCTAHIIMKA Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI0B.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHO€ 1noJie TOKa. DIEeKTPOMArHuT.
. JleficTBMe€ MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTh TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.

CoNaOrLNPE
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsI Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, WYIIETO Yepe3 PEe3HCTOp, OT COMPOTHBIICHHUS
PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
7. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPHUYECKOTO COMPOTHBIICHUS MIPOBOTHUKA
OT €r0 JUTMHBI, TUTOIIA/IX OTIEPEYHOTO CEYCHHS U MaTepuaa.
8. IlpoBepka mpaBwia CIOXEHHUS HANPSDKEHUH TPU MOCIEIOBATEIFHOM COEIWHEHUH ABYX
PE3UCTOPOB.
9. TIpoBepka mpaBuiia Isi CUIIBI TOKA MPH MApaJUIETHHOM COSTMHEHUN PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
11. Onpenenenre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. UccnemoBanre 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMITOUKY, OT HANpPSHKSHHS Ha
HEM.
13. Onpenenenne KI1J] HarpeBares.
14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.
15. I3yyeHne MAarHWTHOTO TIOJISI TIOCTOSIHHBIX MAarHHUTOB TIpU WX OOBEIWHEHHH U
pa3JelieHuu.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnpITHl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJIEHCTBUS KaTyUIKA C TOKOM U
MarHuTa OT CUJIbl TOKAa M HAIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoncrpyupoBaHue 1 U3ydeHHe padOTHI AIEKTPOIBUTATES.
20. Uzmepenne KII/] anekTpoaBuraTeIbHON YCTAaHOBKH.
21. OnbITEl TO HCCIEAOBAHUIO SBJICHUS DJICKTPOMAarHUTHOM WHIYKIIMH: UCCIIEOBAHUE
W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aABM)KeHHE. MarepuanpHas Touka. Cuctema orcuyé€ra. OTHOCUTENIBHOCTD
MEXaHUYECKOTO JBWKEHHUs. PaBHOMepHOe mpsMoJuHENHHOe nBWxkeHue. HepaBHoMepHOE
IpsMOJUMHENHOE JBMWKeHMEe. CpenHsas M MIHOBEHHAs CKOPOCTb Tela IIPU HEPAaBHOMEPHOM
JBUKCHUMU.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiuHelHoe JBuxeHue. CBoboanoe mnajaeHue. OmbIThI
lNanunes.

PaBHOMepHOe aBMXKeHHME IO OKpY)KHOCTU. Ilepmon m wactora oOpamenus. JluHeliHas u
YI10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

Ilepsbiit 3akoH Hbrotona. Bropoi 3axkoH Herotona. Tperuit 3axkoH Herorona. IIpuHiuun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsI: CHJla TPEHUS CKOJIBKEHUS, CHJIa TPEHUS TIOKOS,
JApYrUe BUIbI TPEHHUS.

Cuna TsKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpEHHE CBOOOJHOIO MaJeHUs.
JiBmxenue mianet Bokpyr ConHua. [lepBas kocmudeckas ckopocTs. HeBecoMoCTh U mieperpysku.



PaBHOBecue maTepuaibHON TOUKH. AOCOIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec Tena. W3menenune umnyinbca. Vmmynbc cuiibl. 3aKOH COXpPAaHEHHUS! HMMITYJIbCA.
PeakTuBHOE nBHXKEHUE.
Mexanndeckass pabota W MONIHOCTh. Pabora cmi Tsokectw, ynpyroctd, TpeHus. CBsi3b

SHEpPruu

u paGOTI)I. HOTGHIII/IaJII)Haﬂ OHEpIrud TCJa, IMNOJAHATOTO HaJ HNOBCPXHOCTHIO 3CMIIM.

[loreHnmanpHas 3Heprus Cxartou NpyxuHbl. Kunetudeckas sHeprus. Teopema 0 KMHETHMYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HalmroneHue MEXaHU4ECKOTro JIBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyTeHl M TPACKTOPH IBM)KEHUS OJHOTO M TOTO K€ TeJla OTHOCHUTEIBHO
PAa3HBIX TEN OTCYETA.

3. H3mepeHne CKOpOCTH B yCKOPEHUS PSIMOJIIMHEHHOTO TBUKEHUSI.

4. WccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMUS.

5. HaOnronenue nBuxeHUs Teja Mo OKPYKHOCTH.

6. HaOnromeHne MeXaHWYECKUX SIBJICHHUU, MPOUCXOJAIINX B CHCTeMe OoTcuéra «Temexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JBM>KEHUU OTHOCUTENILHO KabuHeTa (pr3uKu.

7. 3aBUCHMOCTb YCKOPEHHS Tejla OT MAcChl Teja U JeMCTBYIOLIEH Ha HETO CUIIBI.

8. HaOmroneHne paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEJl.

9. H3meHeHue Beca Teja MPH YCKOPEHHOM JBHKECHHH.

10. Tlepenavya ummynbca Ipy B3aUMOJICHCTBUAN TEJI.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHneHne UMITYJIbCa MIPU HEYIPYTOM B3aHMOICHCTBHH.

13. CoxpaneHnune UMITyJIbca MpU a0COTFOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. Coxpanenne MexaHUYECKON YHEPTUU MTPU CBOOOTHOM TaICHHH.

16. CoxpaneHnue MexXaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoHncTpynpoBaHue TpakTa [uis pasrOHa U JajbHEHIero paBHOMEPHOTO JBUKCHHS
IapyKa UM TeJIEKKH.

2. OmpepneneHue cpeiHeld CKOPOCTH CKOJBKEHUsS Opycka WM ABM)KCHHS IIapHUKa II0
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpEHHs Tella TpU PaBHOYCKOPEHHOM JBIDKCHUH 10 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTU IyTH OT BPEMEHU IPH PABHOYCKOPEHHOM JIBUKEHHH 0e3
HaYallbHOM CKOPOCTH.

5. TlpoBepka I'MmoTe3bl: €ClU MPH PaBHOYCKOPEHHOM JIBXKEHUU 0€3 HAaYallbHOW CKOpPOCTH
IyTU OTHOCATCS KaK Psii HEYETHBIX YHCET, TO COOTBETCTBYIOIINE MTPOMEXYTKH BpEMEHU
OJIMHAKOBBI.

6. HccnemoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHUJIbl HOPMAJIBHOTO
JTABJICHHUS.

7. OmnpeneneHue KodpPUINEHTa TPEHUS CKOJIBKEHUSL.

8. OmnpeneneHue KECTKOCTH MPYKUHBI.

9. Ompenenenue pabOTBl CUIBI TPEHHWS TPU PABHOMEPHOM JBWKEHHUU Tela IO

FOpH3OHT8.J'ILHOfI MMOBEPXHOCTH.



10. Onpenenenne pabOTHl CUJIBI YIPYTOCTH IPH TOABEME Tpy3a C HCHOJB30BAHHEM
HEIOABUYKHOTO U MOJABMKHOIO OJIOKOB.

11. V3yueHue 3aKk0Ha COXpAHEHUS SHEPTHUHU.

Pa3nen 9. Mexannueckne Koj1e0aHHUS M BOJIHBI.

Konebarenpnoe nBmwxenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHWH: IEpHOA, YacToTa,
amImTyna.  MareMatnyeckuii W NPYKUHHBIM  MasaTHUKW. [IpeBpameHue osHeprum npu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatommue koyiebanus. BreiHykIeHHble KoneOanus. Pe3onanc. MexaHHYECKHE BOJIHBL
CpoiicTBa MeXaHMYECKHUX BOJIH. [Ipo/iosibHBIE U MONIEpEeYHbIE€ BOJHBI. J[JIIHA BOJIHBI U CKOPOCTbH €€
pacnpocTpaHeHus. MexaHnueckrue BOJIHbI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U ynbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUIIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmroienue BBIHYX/IEHHBIX KOJIEOaHUM U pe30HaHca.

Pacnipoctpanenuie mpooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4yacToThl U EpUOAA KOJIEOAHUNH MaTEMATUYECKOTO MasiTHUKA.

2. OmpeneneHre 9acTOTHI M IEpHOJIa KOJIEOAHUH MPYKMHHOTO MasTHHUKA.

3. HccrnenoBanue 3aBUCHMOCTH Iiepuoja KoJeOaHMM MOJBEIIEHHOIO K HUTH Ipy3a OT

ok wdE

JUIMHBI HATH.
4. WccnenoBaHue 3aBHCHUMOCTH TepHofa KojeOaHHI MPYKMHHOTO MasTHHUKAa OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHUMOCTH INepHoja KojaeOaHui rpys3a, MOJBEIIEHHOTO K HUTH, OT MaccChl
rpysa.
6. OmnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh Mepuoja KoJeOaHul MPYyKUHHOTO MasTHUKA
OT Macchl I'py3a U KECTKOCTU MPYKUHBI.
7. VI3mepeHue yckopeHUsi CBOOOHOTO Na/ICHUS.
Pa3znesn 10. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DIIEKTPOMAarHuTHOE MoJje. DJIEKTPOMArHUTHbIE BOIHBL. CBOMCTBA 3J€KTPOMArHUTHBIX BOJIH.
[Ikayia 31eKTpOMarHuTHBIX BOJIH. VICIIOIb30BaHNE 3I€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.
1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIC CBOICTBaA CBETA.
Jlabopamopusie padomot u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIILI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas mognens cBera. Mcrounwku cBera. [IpsMonmHEilHO€ paclnpoCTpaHEHHUE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [Inockoe 3epkano. 3akOH OTpaKE€HHUs CBETA.
[Ipenomiienne cBera. 3akoH mpenomiieHHs cBeTa. l[lojlHOE BHYTpeHHEE OTpaKeHHE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.
JIunza. Xon mydeit B nuH3e. Ontuyeckas cuctema ¢oToanmnapara, MUKPOCKOIIa U TeIECKOTA.
I'na3 kak ontuueckas cucrema. ban3opykocTh U JalbHO30PKOCTb.



Paznoxenne Gemoro csera B crektp. OnbiTel HetoToHa. CrioskeHHe CIEKTPabHBIX IIBETOB.
Jucnepcus csera.
Jemoncmpayuu.
[IpssMonMHENHOE PAaCIIPOCTPAHEHHUE CBETA.
OTtpakeHue cBera.
[Tonyyenue n300pakeHH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.
OnTHyeckuil CBETOBO/I.
Xox mydeil B coOuparoieil JnH3e.
XoJ JIydel B paccenBarolel JIMH3E.
[Tonyuenue n300paxeHH ¢ TOMOIIBIO JIUH3.
. Ilpunuun aeictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTIA.
10. Mogens riasa.
11. PaznoxxeHue 6e10T0 CBETA B CIIEKT.

©CoNoarwWdDE

12. Tlonmydenue GeIOTO CBETA IPHU CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIila OTPa)KEHUSI CBETOBOTO JIyya OT yrija MaJaeHusl.

2. H3ydenue xapaKTepUCTHK H300paXeHHS IIPEMETa B ITIOCKOM 3epKaiie.

3. HccrenoBanme 3aBUCHMOCTH yrila TPEJIOMIICHHS CBETOBOTO JIyda OT yrja IMajJeHUs Ha
IPaHULIE «BO3IyX—CTEKIION.

[Tonydyenue n300pakeHUI C MOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.

OnbITHI IO Pa3IoKEeHUIO 0EI0Tro CBETa B CHEKTP.

OnpITHl MO BOCHPHUATHIO I[BETa MPEIMETOB MpH HUX HAOIIOACHUM 4Yepe3 IIBETOBbIE
(UITBTPHI.

Pa3nen 12. KBanToBbIe ABJICHUS.

Omnbitel Pezepdopna u mianerapHas mojenb atoma. Mogaenb atoma bopa. Mcmyckanuwe u
norjolueHre ceera aroMoM. KBanThl. JInnelyaTbie CIeKTPHI.

PagnoaktuBHOCTh. Aunbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjIpa.
Hyxnonnass wmogjens atomuHoro sapa. W3ortombl. PannoaktuBHble mnpeBpamienus. I[lepuon
MOJIypacnaa aTOMHBIX sJIep.

SnepHble peakuu. 3aKOHBI COXpaHEHMs 3apsiIOBOIO U MAacCOBOTO YHCEN. DHEPrusi CBA3U
aToMHBIX sifiep. CBs3p Macchl U SHepTruu. Peakiuu cuHTe3a U JeneHus saep. VMICTOUHUKY SHepruu
CouHiia 1 38631,

Snepnas sHepretuka. JleicTBHs paOaKTUBHBIX U3TYYCHHUI HA KUBbIE OPTraHU3MBI.

Hemoncmpauuu.

CrieKTphl U3IIy4eHUs U TOTJIOICHHUS.

CrieKTpsl pa3IU4HbIX I'a30B.

Crektp Bomopoza.

Habmonenue TpekoB B kamepe BunbcoHa.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUH.

Perucrpanus nznydeHnus npupoAHbIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopusie pabomot u onvimol.

1. HaOmroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITy4EHUSI.

2. HWccnemoBaHue TPEKOB: HM3MEPEHHE ODHEPTMHM YAaCTUIBI O TOPMO3HOMY MyTH (IO
¢dororpadusim).

No ok

ok wnPE



3. U3mepenue pagnoakTHBHOTO (OHA.

IloBTOpPHTEILHO-00001IAOIIINI MOIYIb.

[ToBTOpHUTENBEHO--0000MAOIINI MOTYJ b MPEeIHA3HAYEH JJISi CHCTEMAaTH3aluid U 0000IeHus
MPEIMETHOTO COJCPKAHUS U OTBITA JAEATEILHOCTH, MPUOOPETEHHOTO MPU M3YYEHHH BCETO Kypca
¢bu3uKK, a TaKkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYAapPCTBEHHOMY 3K3aMEHY MO (H3UKE IS
oOyyJaromuxcs, BEBIOPaBIINX 3TOT y4EOHBIN MPEIMET.

[Ipn uM3yyeHUn JAHHOTO MOAYJIS PEANU3YIOTCS M CUCTEMATHU3UPYIOTCS BUABI JESATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIeUnBaETCs JOCTHKEHUE MPEIMETHBIX U METAIIPEIMETHBIX IUIAHUPYEMBIX
pe3ynpTaToB 00ydeHus, (OpMHUPYETCS €CTECTBEHHOHAy4Has IpaMOTHOCTb: OCBOEHHME HAyYHBIX
METOJIOB HCCIENOBAHMS SIBICHUNA TPUPOABI M TEXHHUKH, OBJIAJCHUE YMEHHSAMU OOBSICHATH
(duznueckue sSBIEHUS, IPUMEHSS MOJIyY€HHbIE 3HAHUSI, PEIlIaTh 3a/1a4l, B TOM YHCJI€ KaueCTBEHHbIE
U DKCIIEPUMEHTAJIbHbIE.

[TpuHIMNIHAIBHO AESATEILHOCTHBIA XapakKTep AAHHOTO pas3jerna peanusyercd 3a CYET TOro,
4TO 00y4aroLMecs BBIMOIHSIOT 33/1aHNs, B KOTOPBIX UM Ipeasaraercs:

Ha OCHOBE IOJYYEHHBIX 3HaHUN PAcllO3HAaBAaTh U HAYYHO OOBACHATH (U3UUYECKUE SIBJICHUS B
OKpY’Karolllel MpUpo/ie U TIOBCETHEBHOM KU3HU;

WCII0JIb30BAaTh HAy4YHbIE METOJbl HCCIIENOBaHUS (PU3MYECKUX SIBJICHWH, B TOM 4YHUCIE IS
MIPOBEPKHU TMIOTE3 U MOJTYYEHHSI TEOPETUUECKHX BBIBOJIOB;

OOBSACHATH HAaydyHble OCHOBBI HanOoJiee BaKHBIX JIOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPaKTHUYECKOrO HCIOIb30BaHUS Pa3IMYHBbIX MCTOUYHUKOB SHEPTrUH HA OCHOBE 3aKOHA
MIPEBPALLEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HaumeHoBaHue Kouanuec DJIeKTPOHHbIE BocnurareabHbIi
n/n pa3iesioB U TeM TBO (uudposbie) NMOTEeHIHAJI YPOKA
NPOrpamMmbl 4acoB o0pa3oBaTte/ibHbIE
pecypchbl
Pa3nen 1. ®dusuka u e€ poJib B NO3HAHUHU OKPYKAKOLIET0 - YCTaHOBIICHHUE
MHpa JOBEPUTEIBHBIX OTHOIICHUI
MEXIY YUUTEIEM 31 €ro
1.1| ®wusuka - HayKa O 2 https://m.edso0.ru/7f | yuenuxkamn,  crocoGerByromuX
npupoje 416194 HO3UTUBHOMY BOCTIPHSITHIO
] yYanmMucs TpeOOBaHUN H TPOChO
1.2 | ®wusuueckue 2 https://m.edsoo.ru/7f VINTGN,  NPHBICICHEIO  HX
BCJIMINHBI 416194 BHHMaHUS K 0OCyXJaeMoil Ha
1.3 | EcTecTBeHHOHAYYHBII 2 https://m.edso0.ru/7f | YPOKe HHbOpMAIIH, AKTHBH3ALIMH
416194 nux IIO3HABATCIbHOU
METO/] NO3HAHUSA EATEbHOCTIH:
Hroro no pazneny 6 - TOOYXJeHNEe IIKOIEHUKOB
coOr1aTh Ha YpOKe
Pasnean 2. IlepBoHayasnbHbIe CBeICHUSI 0 CTPOCHUH BellecTBA OOIENPHHATHIE HOPMBI
MMOBCZCHM:, IIpaBUjia 06H_IeHI/I$I (¢10)
2.1 | Crpoenue BeuiecTa 1 https://m.edso0.ru/7f | crapummn (yuurenamu)
416194 CBEpCTHUKaMH  (IIKOJIBHUKAMH),
- MPUHIATIEI y4eOHOW JUCIIUTUTHHEL
2.2 | JIBwxeHHE U 2 https://m.edsoo.ru/7f | , CAMOOPraHH3AIIHIL
B3aMMOJICIICTBUE 416194 - IMpUBJICYCHHE BHUMAHUS
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qacCcTull BCIICCTBA

2.3 | ArperaTHbie 2 https://m.edsoo.ru/7f
COCTOSIHHS BEIIIECTBA 416194

Hroro no pazgeny 5)

Paznen 3. /IBu:keHue U B3auMo/jieiicTBue TeJl

3.1 | Mexanuueckoe 3 https://m.edsoo.ru/7f
IIBIDKEHUE 416194

3.2 | MWuepmus, macca, 4 https://m.edsoo.ru/7f
IUIOTHOCTh 416194

3.3 | Cumna. Buasr cun 14 https://m.edsoo.ru/7f

416194
Hroro no pazgeny 21

Pasznea 4. /laBiienune TBEPABIX TeJl, *KUAKOCTE U ra3oB

4.1 | Jlanenwue. [lepenaua 3 https://m.edsoo.ru/7f
JTABJICHUS TBEPABIMU 416194
TeJaMU, SKUIKOCTIMU
1 ra3aMu

4.2 | JlaBiieHUE KHUIKOCTH 5 https://m.edsoo.ru/7f

416194

4.3 | AtmochepHoe 6 https://m.edsoo.ru/7f
JTaBJICHHUE 416194

4.4 | JleiicTBHE KUIAKOCTH 7 https://m.edsoo.ru/7f
¥ rasza Ha 416194
MOTPYKEHHOE B HUX
TEJI0

Hroro mo pazgeny 21

Pazgea S. Pabora m MOIIHOCTB. JHEPIrusi

5.1 | Pabora 1 MOIIHOCTH 3 https://m.edsoo.ru/7f
416194

5.2 | TIpocTbie MEXaHU3MBI 5 https://m.edsoo.ru/7f
416194

5.3 | Mexanuueckas 4 https://m.edsoo.ru/7f

SHEPrus 416194

Hroro no paszneny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

HIKOJIBHUKOB K  I[EHHOCTHOMY
acmeKkTy M3y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3anus ux padoThl
C  IOIy4aeMOM  Ha  YpOKe

COLIMAJILHO 3HAYUMOM
nHpopMaruen

- HHHUIAPOBAHUE ee
00CYXICHUS, BBICKA3bIBaHUS

yUYaIlIMMHUCS CBOETO MHEHHS 110 ee
MOBOJY, BEIpAOOTKU CBOETO K HE
OTHOIIICHUS;

- UCIIOJIb30BaHUE
BOCITUTATENLHBIX ~ BO3MOXKHOCTEH
cojepkaHusl y4eOHOro TMpeaMeTa
yepe3  JCMOHCTpAIMIO  JICTSIM
MIPUMEPOB OTBETCTBEHHOT O,
TpakJAaHCKOTO TIOBE/ICHUS,
MPOSIBJICHUST  YCIIOBEKOIIOOUS U
JIOOPOCEPIACTHOCTH, Tepe3 moI00p
COOTBETCTBYIOIIUX TEKCTOB JIJIsI
YTEeHHs, 3a7ad Uil  pelleHus,
npoONIEMHBIX ~ CUTyalud  Juist
00CYXXIIEHHUS B KJIacCE;

- TpHUMEHEHHE Ha YpOKe
MHTEPAKTUBHBIX (OpM  PabOTHI

yUalIuXCcs:  MHTEUIEKTYaJIbHBIX
urp, CTUMYJTHPYIOITIX
MO3HABATEIHHYIO MOTHBAIIHIO
IIKOJIHHUKOB; TUCKYCCUH,
KOTOpBIE JTAIoT yUammes
BO3MOXKHOCTh TPHOOPECTH OIBIT
BEICHUSA KOHCTPYKTHBHOTO

Janora; rpynioBoi paboTel Win
paboTel B mapaxX, KOTOphIE ydaT
IIKOJILHUKOB KOMaHJHOM pabore u
B3aMMOJICHCTBUIO €  JIpYTUMU
JETbMU;

- BKJIFOYUECHHUE B YPOK UI'POBBIX
Ipoueayp, KOTOpble IOMOTaloT
MOJJIEpKAaTh MOTHUBALMIO JETeH K
MOJIyYEHUIO 3HAHUH,
HaJa)XKUBaHHIO MO3UTUBHBIX
MEXKJINYHOCTHBIX ~OTHOLIEGHUH B
KJlacce, MOMOraloT YCTaHOBJICHHIO
IoOpoXkeTaTenbHOH — aTMOChepH
BO BpeMsl YpOKa;

- opraHm3auusi  medcTBa
MOTHBHPOBAHHBIX U
SPYIUPOBAHHBIX YdYaIIUXCAd Hal
ux HEYCIIEBAIOLIUMU
OJHOKJIACCHUKaMH, JAOLIEro
HIKOJIbHUKaM COLIMAJIEHO
3HAYUMBIH OMBIT COTPYAHUYECTBA
Y B3aUMHOW MTOMOIIIH;

- WHHULIMUPOBAHUE u
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MmoAACpIKKa HCCJIEI0OBATCIILCKOM
JACATCIBHOCTH IIKOJIBHUKOB B
paMKax pcaiuzanun MU
WHIAUBUAYAJIbHBIX W T'PYIIIOBBIX
HCCJICAOBATCIILCKHUX IPOCKTOB.

8 KJIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

Koanuec
TBO
JacoB

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

BocnurareanHbI
NMOTEHIUAJ YPOKa

Paznen 1. TensioBble ABJIeHUSA

11

CtpoeHnue u CBOICTBa
BEIeCTBA

https://m.edsoo.ru/7f
4181ce

1.2

TermoBbie MpoLECCHI

21

https://m.edsoo.ru/7f
4181ce

Uroro no pazneny

28

Paznea 2. DieKkTpu4yecKue 1 MATHUTHBIE SIBJIEHUS

2.1

DIEeKTpUYECKUE
3aps/ibl. 3apsyKEHHbIE
Tena U ux
B3aMMOJICIICTBUE

7

https://m.edsoo.ru/7f
4181ce

2.2

IlocToAHHBIN

20

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

- yCTaHOBJIEHUE
JIOBEPUTENBHBIX OTHOIICHH
MEKIYy  Y4uTelleM W €ero
VUEHHKAMH,  CIIOCOOCTBYIOIINX
MMO3UTHBHOMY BOCIIPHUSITHIO
yYalmMucst TpeOoBaHMIA u
NpOCkO y4HTElNs, TMPHUBICYCHUIO
WX BHAMAaHHS K 00Cy)XIaeMol Ha
ypoKe UHpOpMAIUH,
AKTUBHU3AIMU WX T03HABATEIHLHON
JIeSITeIIbHOCTH;

- TO0YyX/eHHEe MIKOJHFHUKOB
cobmonaTh Ha YpoKe
O0IIEeTPUHSTHIC HOPMBEI
MOBEJICHUS, TIPaBIJIa OOIIEHUS CO
CTapIIAMH (yuurensmu) u
CBEPCTHUKAMH  (IITKOJIEHUKAMH ),
MIPUHIATIE] YIeOHON TUCITUTUIAHBL
¥ CaMOOPTaHH3AIIHH;

- TpUBJIECYCHHE BHUMAaHUSA
IIKOJTBPHAUKOB K  IIEHHOCTHOMY
aCMeKTy H3y4aeMbIX Ha YypOKax
SIBIICHH, OpTaHu3aIns ux
paboTHl ¢ TOMy4aeMoil Ha ypoKe
COLIMAJIBHO 3HAYUMOU
nHpopMaIuen

- WHUIMHPOBAHNE ee
00CYyXIeHUS, BBICKa3bIBAaHUS
YYalIMMECS CBOETO MHEHUS TI0 ee
MTOBOAY, BHIPAOOTKH CBOETO K HEH
OTHOIIICHUS;

- WCIIOJIh30BAHHE
BOCIIMTATENFHBIX BO3MOXKHOCTEH
coJiepKaHusl y4eOHOTO TpeaMera
yepe3  JEMOHCTpAIUI0  JETSIM
MIPUMEPOB OTBETCTBEHHOTO,
TPaXTaHCKOTO TTOBEJICHMU S,
MPOSIBJICHUST YEJIOBEKOJIOOUST H
Jn00pocepaeYyHOCTH, yepes
noaoop COOTBETCTBYIOILIUX
TEKCTOB ISl YTCHWs, 3a1ad s
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SIEKTPUYECKUI TOK

4181ce

2.3

MarauTHEBIC SIBJICHUS

https://m.edsoo.ru/7f
4181ce

24

DJIEKTpOMarHuTHas
WHTYKITHAS

https://m.edsoo.ru/7f
4181ce

Hroro no pazneny

37

Pe3epBHOE Bpems

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

pelIeHus], MPOOJEMHBIX CUTYaIUi
JUTst 0OCYKJICHHSI B KJIACCE;

- TpPUMEHCHHE Ha YypOKE
WHTEPAaKTUBHBIX (opM pabOTHI
YUalIUXCS:  WHTCIUICKTYaJIbHBIX
urp, CTUMYJTHPYIOLIUX
MM03HABATEILHYIO MOTHBAIIUIO
IIKOJILHUKOB; JIUCKYCCUH,
KOTOpBIE JAI0T yYanmmes
BO3MOXXHOCTh TIPHOOPECTH OIIBIT
BEJCHUS KOHCTPYKTHBHOT'O
JIMaJiora; rpymnroBoi padoThl WM
paboTel B mapax, KOTOpbIE yd4ar
IIKOJIbHUKOB KOMaHJHON pabore
U B3aUMOJECUCTBUIO C JPYIrUMU
JIEThbMH;

- BKIIOYCHHE B  YPOK
WUTPOBBIX  MPOIEIYp, KOTOpbIS
MTOMOTal0T MOJIIEPIKATh
MOTHBAlLMIO JETEN K MOJY4EHHIO
3HAHWMH, HaJIAKUBAHUIO
MO3UTHBHBIX MEKJINIHOCTHBIX
OTHONIEHUH B Kjacce, IMOMOTaioT
YCTaHOBJIEHHUIO
IoOpoKenaTeTbHON
BO BpEMS YpOKa;

- opraHumzanus  ImedcTBa
MOTHBHPOBAHHBIX u
SPYAMPOBAHHBIX yYaIIUXCS Hal
170'¢ HEYCIEBaIOIIIMH
OJTHOKJIACCHUKAMH, JTATOIIETr 0
MIKOJTBHIKAM COITMABHO
3HAYMMBIA OMBIT COTPYAHUYECTBA
¥ B3aMMHOM TTOMOIITH;

- HHUITUUPOBAHME U TOJIEPKKa

HACCIIEIOBATEIbCKON

aTMocdepsbr

JIeSITETFHOCTH MIKOJIBHUKOB B
pamMKax peanu3alii AMH
WHIWBUIYATBHBIX W TPYIIIOBBIX
HCCIIEZIOBATEIBCKUX TIPOEKTOB.

9 KJIACC

Ne
n/n

HaunmenoBanue
pa3aesioB M TeM
NPOrpamMmmbl

Koanu
€CTBO
JacoB

DJIEKTPOHHBIE
(uudpossbIe)
o0pa3oBaTe/ibHbIE

pecypcbl

BocnurareanHbIH
MOTEHIHAJ YPOKA

Pa3zgen 1. Mexann4deckue siBJICHUSA

1.1

Mexannueckoe
NBUJKEHHUE U CIIOCOOBI

10

https://m.edsoo.ru/7f4
1adab

- NOOYXKJeHUE NIKOJIHHUKOB
coOmo1aTh Ha YpoKe
OOIIENPUHSTHIE HOPMBI
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€ro OITMCaHuA

1.2 | BszaumojeiicTBHe TeI 20 https://m.edsoo.ru/7f4
lad4a6
1.3 | 3akoHbI COXpaHCHHS 10 https://m.edsoo.ru/7f4
la4a6
Wroro mo paznmeny 40

Pazgen 2. Mexanunuyeckune KoJje0aHusa

MU BOJIHBI

2.1 MexaHandeckue 7 https://m.edsoo.ru/7f41
KoJIe0anus a4ab
2.2 Mexannueckne 8 https://m.edsoo.ru/7f4
BOJIHBI. 3BYK 1a4a6
Hroro mo pazgeny 15

Pa3znes 3. DileKTPOMATrHUTHOE 1M0JI€ M JIEKTPOMAarHUTHbIE

BOJIHBI
3.1 | DnekTpomMarHuTHOE 6 https://m.edsoo.ru/7f4
oJie 1 1ladab
JJIEKTPOMArHUTHBIC
BOJIHBI
Hroro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
4.1 3aK0oHEBI 6 https://m.edsoo.ru/7f4
pacrpoCcTpaHEeHHs 1a4a6
cBeTa
4.2 JIMH3BI U OIITHUYECKHE 6 https://m.edsoo.ru/7f4
pubOpHI 1a4a6
4.3 Pasznoxenue 6emoro 3 https://m.edsoo.ru/7f4

CBCTa B CIICKTP

1adab

MOBEJ/ICHUS, TIPABHJIA OOIICHUS
CO CTaplIUMU (YUUTEISIMU) U
CBEPCTHHKAMU
(IIKOJIBHUKAMU), TPUHIIUITBI
y4eOHOU TUCIUTUIMHBI U
CaMOOPTaHU3AIINY;

- MPUBJICUCHUE BHUMAHUS
IIKOJIBHUKOB K IICHHOCTHOMY
ACTIEKTy M3y4YaeMbIX Ha YpOKax
SIBJICHUH, OPraHu3aIus UX
paboThI ¢ IoJy4aeMoin Ha
YPOKE COLIMAIBHO 3HAYUMOMN
uH(popmanuen

— UHUIMHPOBAHKE €
00CYXIeHMS, BEICKa3bIBAaHUS
YUYaIIMMHCS CBOETO MHEHUS 110
ee MOBO/TY, BBIPAOOTKH CBOETO
K HEeW OTHOIIICHMS,

- ACTIOJIb30BaHNE
BOCITUTATEIILHBIX
BO3MOYKHOCTEU COJIEPKAHUS
y4eOHOTO MpeaMeTa yepes
JEMOHCTPAIUIO ACTAM
MIPUMEPOB OTBETCTBEHHOTO,
rPaXKJAaHCKOTO MOBEACHUS,
MPOSIBJICHUS YEJIOBEKOJIIO0US 1
no0pocepaeyHOCTH, Yepes
10100p COOTBETCTBYIOLIUX
TEKCTOB JJIsl YTCHHUS, 3314 JUIs
pelieHus, TpoOIeMHBIX
cUTyalnui amst o0CyXAeHUs B
KJ1acce;

- IPUMEHEHHE Ha YPOKe
WHTEPAKTUBHBIX (GOPM pabOTHI
YUaIINXCS: UHTEIEKTYyallbHbIX
UTP, CTUMYJIUPYIOIIHUX
MO3HABATEIHHYIO MOTHBAIIHIO
IIKOJIbHUKOB; TUCKYCCHUH,
KOTOpBIE JAIOT yJaluMcs
BO3MOYHOCTh IPUOOpECTH
OTIBIT BEACHHUS
KOHCTPYKTHBHOTO JIMAaJIOra;
TpYNIoBoOi pabOTHI WK
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Hroro no pazneny

15

Paznena 5. KBanToBbie fiBJIeHUA

5.1 | HWcnyckanue u 4 https://m.edsoo.ru/7f4
MOTJIONIEHUE CBETA 1a4ab
aTOMOM
5.2 | Crpoenue aTOMHOTO 6 https://m.edsoo.ru/7f4
sypa lada6
5.3 | Snepubie peakuuu 7 https://m.edsoo.ru/7f4
lad4a6
Hroro no pazneny 17

Pa3nen 6. IloBTopuTeibHO-0000 a0 1M MOYJIb

6.1 | IloBTOpenue u
00001IeHne
COoJIepXKaHus Kypca
¢dbusuku 3a 7-9 kmacc

9

https://m.edsoo.ru/7f4

ladab

Hroro no pazneny

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

paboThl B apax, KOTOPbIE y4ar
LIKOJIbHUKOB KOMAaH/IHOM
paboTe U B3aUMOJCHCTBUIO C
JPYTUMHU JETbMU;

- BKJIIOYEHUE B YPOK UTPOBBIX
IpoLEeayp, KOTOPbIE TIOMOTaoT
MO/JIep’KaTh MOTHUBALIUIO
JIeTeH K IOJTYYEHUIO 3HAHUN,
HaJIaKUBAHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUN
B KJIacce, IOMOTaroT
YCTaHOBJICHUIO
JI0OpOKeNnaTeTbHO M
aTMocQepbl BO BpeMs YpOKa;
- opranu3zanus nedgcraa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX YUALTUXCS
HaJ UX HEYCIEeBaIOIINMHU
O/IHOKJIAaCCHUKaMH, JTAIOLIET0
IIKOJIbHUKAM COIIHAJIbHO
3HAYUMBINA OTIBIT
COTPY/IHUYECTBA U B3aUMHOM
IIOMOIIIH;

- UHUIIMMPOBAHUE U
HOoJIepIKKa
UCCIIEI0BATENBCKOM
JeSITeIbHOCTH HIKOJIBbHUKOB B
paMKax peaqu3alnui UMU
WH/IMBUYQJIbHBIX U
IPYIIOBBIX
UCCIIEI0BATENLCKUX IPOEKTOB.
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