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INOACHUTEJIBHASA 3AIINCKA

PabGouas nporpamma no ¢pu3MKe cocTaBjieHa Ha OCHOBE (eliepaibHON pabouei
IpOrpaMMmbl CpefHero ooéimiero oOpa3zoBaHus 1o (usuke, 0a30BbIA YypOBEHb, 7-
9xnaccel 2023roa, OCHOBHOTO OOIIEro 0Opa3oBaHHMS HAa OCHOBE IMOJOXKEHUH U
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpazoBaTenbHOM Mporpammsel, npeacraBieHHbix B @I'OC OO0, a Ttakxke ¢ yu€ToMm
denepasibHOM paboueld mporpamMmbl BocnuTaHuss U KoHuenuuu mnpenogaBaHus
yueOHOoTro npeamera « Pu3nkay.

Copepxanue mporpaMmbl 1O (U3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYyYaIOUIMXCS M OPTraHU3alUi0 H3yYeHUs
GU3MKM Ha JEATeNIbHOCTHOM ocHoBe. B mporpamMme 1o Qu3MKe yYUTHIBAIOTCA
BO3MOXHOCTH yueOHOTo mnpeamera B peanmuzaiuu tpedoBanuit ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOYyYeHHS, a TaKxKe
MEXMPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma 1o (u3uke ycTaHaBIMBAET paclpeiesieHhe Yy4eOHOro marepualia
no rojaMm oOydeHus (IO Kiaccam), IpeajaraeT MPUMEPHYIO IMOCJIEI0BaTEIbHOCTD
W3YYEHUS TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJEPKaHUS U yUETe
BO3PACTHBIX 0COOEHHOCTEN O0YYAIOIINXCS.

[Iporpamma no ¢usuke pa3zpaboTaHa C LEJIbI0 OKa3aHUs METOAUYECKOU
MOMOUIY YYUTEIIO B CO3/1aHUU pabouell IporpaMMBbl 110 Y4EOHOMY MTPEAMETY.

®duznka SBISETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEeIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHHIA,
M3ydaeMbIX XUMHEH, OnoJiorueii, actpoHoMuel u gpusndeckoi reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYyUYHYIO KapTUHY MHUpa, MPENOCTaBIseT HauOoJiee SICHBIC
oOpa3ipl NPUMEHEHUS HaydHOrO0 MeETOoJa IO3HaHUs, TO €CTh CHoco0a MOJy4YeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna W3 riaBHBIX 3a7ad (U3MUecKoro oOpa3oBaHUS B CTPYKType OOIIEro
0o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpeca K HayKe y 00yJyarouuxcs.

N3yuenne Gpu3uku Ha 0a30BOM ypOBHE MPEIOIATraeT OBJIaICHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIIMH €CTeCTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

e HHTEPIPETUPOBATH JTAHHBIC U MCTOJIH30BaTh HAYYHBIE JJOKA3aTEIHCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[Henmu wu3ydeHus ¢GU3UKKM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
ompenenensl B KoHuemnuu mnpenogaBaHus ydeOHOTo mpeameTra «Dusuka» B



oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepaiinm, peanu3yomux OCHOBHBIC
oOmieoOpa3oBareibHble  MPOrpaMMbl,  YTBEpKAEHHOW  pemeHueM  Komeruu
MunucrtepctBa npocBerieHus: Poccuiickori deneparuu (IpoTokoa ot 3 jmexadps
2019 r. Ne TIK-4BH).

ey uzyyenus: pusuKu:

MpuoOpeTeHNE WHTEpeca W CTPEMJICHHS OOydYaromuxcsi K HAyYHOMY
W3YYCHHUIO TPUPOABI, PAa3BUTHE UX HWHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTE;

pa3BUTHE NPEICTABICHUNA O Hay4YHOM METOJIe MO3HaHUS U (HOPMHPOBAHUE
UCCIIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;
dbopMHupOBaHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ybTaTa W3YYEHHUS OCHOB
CTPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

dbopMHUpOBaHUE TPEJICTABICHUNA O pOJaM (PU3MKH JUIsl Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  TPEJCTaBIEHUA O  BO3MOXHBIX  cepax  Oymymien
podheCCUOHAIBHOM JIeSITEILHOCTH, CBSI3aHHOW C (DU3WKOM, MOJITOTOBKA K
JanbHenIleMy 00y4YeHHIO B 9TOM HalpaBJICHUH.

JlocTikeHre 3TUX 1eiel MporpaMMel o (pU3uKe Ha YPOBHE OCHOBHOTO OOIIEr0o
oOpa3zoBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIONMINUX 3a1a4:

MpUOOpETEHUE 3HAHUMN O JUCKPETHOM CTPOEHUU BEIIECTBA, O MEXAaHUYECKUX,
TETUIOBBIX, DJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
MpUOOPETECHUE YMEHHMI ONMUCHIBATH U OOBSICHATH (PU3NUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM IMOJTYUYECHHBIX 3HAHUM;

OCBOEHHE METOJOB pEIICHHS MPOCTEUIIMX PACUYETHBIX 33aJad  C
HCTIOJIb30BaHUEM buznYecKux MOJIeTeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE yMEHUN HAOMIOAATh MPUPOJHBIC SIBICHUS U BBITIOIHSATH OIBITHI,
nabopatopHble  pabOTBI W DKCICPUMEHTAJIbHBIE  HMCCJICAOBAaHUA  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ HUHpopMaluend (QU3NUECKOTO COACpPKAHUS,
BKJIIOYass MH(OpPMAIIMI0O O COBPEMEHHBIX JOCTIKCHUSX (PU3HMKHU, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE NHHOPMAIIHH;

3HAKOMCTBO CcO cepamu npodeCcCHOHATBHON JeATETLHOCTH, CBSI3aHHBIMU C
(bU3UKON, 1 COBPEMEHHBIMHU TEXHOJIOTHUSIMH, OCHOBAHHBIMU Ha JTOCTUKEHHUSX
(bu3HUecKol HayKH.

Ha wuzyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro

oOpazoBanusi oTBoauTCs 238 "acoB: B 7 kiacce — 68 dacoB (2 yaca B HENENI0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 102 ygaca (3 yaca B Henento).



OG6yuenne Oyaer mpoucxoauth 10 ydyebHukam DOU3UKA 7-9  knacc,
N .M.ITepoimikun, A.1.MBanoB, Mocksa «IIpocBemienue» 2022r.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue pu3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAMPABICHO Ha

JOCTH)KEHHUE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX 00pa30BaTelIbHbBIX
pE3yNbTATOB.

B pesynbpTare uzyuenus GU3MKH Ha ypOBHE OCHOBHOTO O0IET0 00Opa30BaHUA Y

oOyuarorierocss O0yayT c(opMUpOBaHbI CIEAYIONIME JIUYHOCTHBIE pE3yibTaThl B
YacTH:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:

— MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOU
bu3nUecKoil HayKH;

— LIEHHOCTHOE OTHOIIEHHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;

2) rpaxaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEeM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUU
busuKy;

— OCO3HAHME BAXKHOCTH MOPAJIbHO--3TUYECKUX MPUHIHIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCHPHUSTHE ICTETUYECKUX KauecTB (PU3MYECKON Hayku: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHHME IIEHHOCTH (U3MYECKOM HAyKh KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHpPA, OCHOBBI PA3BUTHS TEXHOJOTMM, Ba)KHEWILIEH COCTABIISIOLICH
KYJIBTYPBHI;

— Ppa3BUTHE HAYYHOM JFOOO3HATENBHOCTH, HMHTEpEca K HCCIEA0BATENIbCKOM
JeATEIIbHOCTH;

5) popMuUpPOBaAHUSA KYJbTYPbI 3[I0POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:
— OCO3HaHUe IIeHHOCTH Oe3omacHoro o0pa3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil 0OE30MAaCHOTO TIOBEACHHS Ha
TPAHCIIOPTE, Ha JOpOTax, C AJICKTPUYECKUM U TEIJIOBBIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;



— c(OopMUPOBAHHOCTh HaBbIKa pedieKkcuu, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY
U TaKOTO K€ TMpaBa y IPYyroro 4eloBeKa;
e 6) TPyIOBOIO BOCIIMTAHMS:

e — AKTHUBHOE Yy4YacTHUE B PCIICHUM NPAKTHUYECKUX 3a7ady (B paMKaxXx CEMbH,
o0Opa30oBaTeIbHON OpPraHu3allid, TOPOIa, Kpasi) TEXHOJOTHIECKON U COIUATBHON
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e — HHTEPEC K MPAKTUYECKOMY M3YUYCHHIO TIPO(ECCHid, CBI3aHHBIX ¢ (DU3UKOM;

e 7) 3KOJIOTUYECKOT0 BOCIIUTAHMS:

e — OpHUEHTAllMs Ha MNPUMEHEHHE (PU3NYECKUX 3HAHMM I pelleHus 3aJad B
0o0JacTH OKpyXaroled cpeabl, IUIAHUPOBAHUS TOCTYNKOB W OIEHKH HUX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOLIEH CPEJIbI;

e — OCO3HaHUE TJOOATBLHOTO XapakTepa IKOJOTMYECKUX MpoOJIeM M IMyTed uX
pelieHus;

e 8) amanTanyu K HM3MEHAKIIMMCH YCJOBHSIM COLMAJIBHON M NPHPOTHOI
cpeambl:

e — MOTPEOHOCTH BO B3aMMOJICHCTBUU MIPHU BHITIOJIHEHUU UCCIICIOBAaHUMN U TTPOCKTOB
(bu3nYecKol HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

e — TIOBBIIICHHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
JEATEIIbHOCTD;

e — MOTPEOHOCTHh B (DOPMUPOBAHUK HOBBIX 3HAHUM, B TOM 4HuCie (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UYECKUX O0BEKTAX U SIBJICHUSIX;

e — OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEW B 00JacTH
busuKy;

e — IJJAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UUECKUX 3HAHUN;

e — CTPEMJICHHE aHAJM3UPOBATh U BBISBIISITH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (DU3NUECKUX 3HAHUIA;

e — OLCHKAa CBOMX JEHUCTBUM C YYETOM BIMSHUS HAa OKPYKAIOLIYIO Cpenay,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS mMporpaMMbl 1o (GU3HKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusi y oOyuaromerocss OyayT cpopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpPCATIbHBIC YUeOHBIC NEWUCTBHS,
KOMMYHUKATHUBHBIC  yHHBEpPCAJIbHBIC  y4eOHBIE  NIEUCTBHS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTeqbHBIC YHUBEPCAJIbHBIEC YUeOHbIE 1€l CTBUA



Ba3oBble Jiornyeckue AeicTBHA:

BBISBJISITh U XapaKTEepHU30BaTh CYIIECTBEHHBIE MPHU3HAKM OOBEKTOB
(siBNICHMI);

yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIacCU(UKAIMU, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHs B paccMaTpUBaeMbIX (haKTax,
JaHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;

BBISIBJISITH TPUYMHHO--CIICACTBEHHBIC CBSI3M TPU HM3YyUYEeHUU (HUBHUECKUX
SBJICHUM M MPOIECCOB, AENIaTh BBIBOJIbI C UCIOJIb30BAHUEM JEAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, BBIIBUTAaTh THUIOTE3bl O B3aMMOCBSI3SIX
(bu3HUEeCKNX BETNYNH;

CaMOCTOSITENIFHO BBIOMpaTh CIOCOO pelieHus yueOHOW (PU3ndecKoi 3amgadu
(cpaBHEHHME  HECKOJBKMX  BapHaHTOB  peELIEHUs, BbBIOOp  Haumbosee
HOJXOSIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKue 1eCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MTO3HAHUS;
MPOBOAUTE MO CAMOCTOSITEILHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECIIOMHBIN
bu3MUecKuil  SKCIEPUMEHT, HEOOJbIIOE HCCleoBaHuE (U3HUUECKOTO
SABJICHUS;

OIIEHUBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh UH(GOPMAIIUIO, TTOTYYEHHYIO
B XOJI€ UCCJICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
IPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHNS;

POTHO3UPOBATh  BO3MOXKHOE  JlajbHEHIee  pa3BUTHE  (DU3UYECKUX
MPOIIECCOB, a TAKXKE BBIJBUTATh MPEAMNOJIOKEHNUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

OPUMEHATh Pa3IMYHbIE METOJIbl, HHCTPYMEHTbI U 3alpoChl MPHU MOUCKE U
orObope uH(POpPMAIUM WM JAaHHBIX C YYETOM TMPEAJIOKEHHOW Yy4eOHON
dbu3nyecKoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATH HHOOPMAIIHIO
Pa3IMYHBIX BUIOB U (YOPM IpeICTaBICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAaJbHYIO  (QOpMy  MpeICTaBICHUS
nHGOPMAIUU U WITIOCTPUPOBATH PEIaeMbIe 3a7]a9i HECIOKHBIMUA CXEMaMH,
auarpaMMaMu, UHOU rpaduKoil U UX KOMOMHAIUSIMHU.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

B Xoje O0OCyXkaeHUs y4eOHOro maTrepualia, pe3yiabTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXTaeMOi TEMBbI U



BBICKA3bIBaTh WJCH, HAIlCJICHHbIE HA peIleHHe 3aJadyd W MOoJJepKaHue
OarokeyIaTeIbHOCTH OOIEHNS;

COTIOCTABJIATH CBOM CYKJEHUS C CYXKJICHUSIMU JIPYTUX yYaCTHUKOB JMAjora,
OOHapy>KUBATh Pa3IMYUe U CXOACTBO MMO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTaBIATh PE3YJIbTAaThl BHIMOIHEHHOTO (PU3UYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIIEeIOBAHUS, IPOCKTA);

MOHMMATh M MCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHAWBHUIYaTbHOM
paboThI MPH pelIeHNH KOHKPETHOM (hru3ndeckor mpoOIeMsl;

NPUHUMATD IIeJT COBMECTHOM AEATEIbHOCTH, OPraHM30BbIBATh JEHCTBUS TI0
e JOCTMKECHMIO: paclpeiesiaTh posid, 00CYKIaTh MPOLECChl U Pe3yabTaThl
COBMECTHOM paboThl, 0600111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOKO 4acTh pabOThI, JIOCTHras KaueCTBEHHOTO pe3yjbTaTa IO
CBOEMY HAIPABJICHUIO U KOOPAUHHUPYS CBOM JIEHUCTBUS C APYTMMHU WICHAMU
KOMaH/1bl;

OILICHMBAaTh Ka4yeCTBO CBOETO BKJaJa B OOMIMHA TPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIEHO C(POPMYITHUPOBAHHBIM YUaCTHUKAMHU B3aHMMOICHCTBHSL.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranuzamnus:

BBISIBIISITH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYalUsIX, TPEOYIOMMX JIJIst
pereHus GU3NIeCKIX 3HAHUH;

OpPHMEHTHUPOBAThCA B  PA3IMYHBIX  MMOAXOJAX  MPUHATHA  pEIICHUIN
(MHAMBUAYAJTbHOE, TPHUHATHE PEIICHHS B TPyNIe, MPUHATHE pelIeHU
TPYIION);

CaMOCTOSTEIIEHO COCTABJISITh AJITOPUTM pelieHUs (PU3NYECKON 3amadd WU
MJIaHa MCCTEOBaHUSI C YYE€TOM HUMEIOMIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH IIpeIlaracMbie BAPUAHTHI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHBbIN HHTE/JIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U Mpejiararh rjiaH e€ N3MEeHEHNUS,
OOBACHATH  NPUYMHBI  JOCTWXKEHUA  (HEJOCTHXKEHMs)  pe3yJbTaToOB
JesITeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OITIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS
(u3nYeCKOro Hccae0BaHus WM MMPOEKTA) HA OCHOBE HOBBIX 0OCTOSITENBCTB,
U3MEHHMBIIMXCS ~ CUTYyallMii,  yCTAHOBJIEHHBIX  OIIMOOK,  BO3HHUKIIUX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJH U YCIOBUSIM;



CTaBUTb ce€0s HA MECTO APYroro 4ejoBeKa B XOJI€ CIopa WM JUCKYCCHM Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIOro;
MpHU3HABaTh CBOE MPaBO Ha OMIMOKY MPH pelIeHUuU (PU3NUECKHX 33734 WU B
YTBEPXKIACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoniy obydenus B 7 Kjacce mpeIMETHbIEC pe3yabTaThl Ha 0a30BOM ypPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

UCIIOJIb30BaTh MOHATHS: (U3MUECKUE U XUMUYECKUE SBJICHUS, HaOJI0ICHUE,
AKCIIEPUMEHT, MOJIeNb, THIOTE3a, CAUHUIBI (U3UUYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHble  COCTOSIHMSL ~ BenlecTBa  (TBEpHOE,  JKHUIKOE,
razoo0pa3Hoe), MEXaHU4YECKOe JBIDKCHHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEMHOE), TPACKTOPHs, PaBHOJCUCTBYIOIAsA cuja, aedopmarus
(ympyras, miacTU4eckas), HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;
paznuyath siBiaeHUs (auddys3us, TEIUIOBOE IBUKEHUE YACTHIl BEIIECTBA,
paBHOMEPHOE  JBIKCHHE,  HEPABHOMEPHOE  JIBUKEHUE,  WHEPIus,
B3aMMOJICUCTBUE TEJ, PABHOBECHUE TBEPHABIX TEI C 3aKPEIUVIEHHOW OCBHIO
BpallleHUs, Tiepefadya JaBJICHUsS TBEPIBIMU TEJIAMU, KUJIKOCTSIMU U Ta3aMu,
aTMocepHOe JaBJiCHHE, IUIaBaHWE TeJ, NPEBPAIICHUS MEXaHUYECKON
SHEPTrUU) MO OMHCAHUIO UX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh  MPOSBJICHUE  M3YYCHHBIX  (DU3WUYECKUX  SBJICHUM B
OKpY’XalollleM MHUpe, B TOM 4Yucjie (u3nyeckue SBICHUS B MPHUPOJIE:
OpUMEPHl ABWKEHHSI C PA3JIMYHBIMA CKOPOCTSIMU B JKMBOM M HEKHUBOU
npupoje, IEHUCTBUE CWIbI TPEHUS B TMPUPOJAE M TEXHHUKE, BIUSHUE
aTMoc(epHOro MaBJICHUS Ha >KUBOM OpraHu3M, IJlaBaHUE pPbIO, pblyarv B
TeJie 4YeJoBeKa, MPU ITOM MNEPEBOAUTH MPAKTUYECKYIO 3a/lauyy B Y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBJICHHM;
OMKCHIBATh M3YYEHHBIE CBOWCTBA Tel W (U3UUECKHUE SIBICHHS, WCIONb3YS
dbu3nyeckre BeJIMUMHBI (Macca, 00bEM, TJIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEAHsISI CKOPOCTh, CUJIa YHOPYTOCTH, CHJIa TSXKECTH, BEC Tela,
CUJia TPEHUs, JaBlieHHE (TBEPAOTO Tenla, JKUIAKOCTH, Ta3a), BHITAJKUBAOIIAS
cuia, MeXaHudeckas paboTa, MOIIMHOCTh, IUIEUO CHJIBI, MOMEHT CHJIbI,
KOO(DPUITMEHT TOJE3HOTO JCUCTBUS MEXaHM3MOB, KHHETHYECKas U
NOTEHIIMAJIbHAsT ~ DHEPrusi), NpH OMNHCAaHWU TPABUIBLHO  TPaKTOBaTh
(bU3UYECKHUI CMBICT MCIOJIB3YEMbIX BEJIMYMH, UX O003HAUYCHHS U €IUHUIIBI
¢u3NUeCKMX BETWYHMH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO



(Gu3MUECKyl0 BEIMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUINH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SBJICHUS U TPOIECCHI,
UCIIOJIb3Yysl MpaBWJa CIOXEHUs Cui (BIOJb OAHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMmena, MpaBUJIO paBHOBecHsl phiuara (Oioka),
«30JI0TO€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTHH,
OpU 3TOM JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3aMUCBHIBATH €T0
MAaTeMaTUYECKOE BHIPAKEHUE;

pemaTh pacu€THbIE 3a/1aud B 1—2 NeWCTBUS, UCTIOJIb3YSI 3aKOHBI U (hOPMYJIbI,
CBsA3BIBaIOME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlayu
3alUChIBATh KPATKOE YCIOBUE, IMOACTABIATh (PU3MYECKHUE BEIUYUHBI B
dbopMynBl W TPOBOAWUTH PACUEThl, HAXOIWUTh CIPABOYHBIC JaHHEIE,
HEOOXoMUMbIE  JJIS  pEHIeHWs  3aja4, OICHUBATh PEATUCTUYHOCTh
MOJIYYeHHOU (DU3UYECKOMN BEITUYUHBI;

K xoHuy oOyueHus B 8 kiacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM ypPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJB30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHKCHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHSI BEIECTBA, KPUCTAUIMYECKUE U
amop(HbIe TeJa, HACHIILIEHHBIM U HEHACBIILIEHHBIN Map, BIAXHOCTh BO3/1yXa,
TEMIIepaTypa, BHYTPEHHSSI SHEPrUs, TEIJIOBOW JIBUraTesb, 3JIEMEHTAPHBIN
ANEKTPUYECKUH 3apsifl, DJIEKTPUUYECKOE MOJIe, MPOBOJHUKU U JTUAJIEKTPUKH,
ITOCTOSTHHBIN AJEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paznuyaTh SBJICHHs (TEIUIOBOE pPACUIMPEHHE M CXKaTue, TeIulonepesnaya,
TEIJIOBOE€ PAaBHOBECHE, CMAayMBaHWE, KANWUISPHBIE SIBICHMS, HCIApEHHUE,
KOHJIEHCAllMsA, IUIaBJI€HUE, KpucTaun3auus (OTBEpAEBaHUE), KHUIICHUE,
Teryonepeaaya (TemIoNpOBOJHOCTb, KOHBEKIIMS, U3TYyUYEHHUE), HIEKTPU3aALUs
TE€J, B3aMMOJECHCTBHUE 3apsiiOB, NEWCTBUS JIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aMMOJCIHCTBUE MAarHuTOB, ICHCTBUE MAarHUTHOIO IIOJISI HA
OPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas HHIAYKLHSA) IO ONUCAHUIO HX
XapaKTEPHbIX CBOWCTB U HA OCHOBE OMbBITOB, JIEMOHCTPUPYIOLIUX IaHHOE
(u3HUecKoe SBIICHUE;

pacrno3HaBaThb  NPOSIBIEHUE  W3YYEHHbIX  (DU3MUECKUX  SBJICHUH B
OKpY)XalollleM MHpe, B TOM 4YHCIIe (PU3MUECKHE SBJICHHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSLDKEHHE M KaMWUISIPHBIC SIBICHUS B MPUPOJIE, KPUCTAIUIBI
B npupoze, uznydenue CouHila, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3HbI,
oOpa3oBaHME pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUUYECKUE SIBICHUS B
atMocepe, FIEKTPUUECTBO KUBBIX OPraHMW3MOB, MAarHUTHOE IOJIe 3eMJIH,
apeld mosrocoB, pojib MArHUTHOTO TOJIA JJIA JKM3HU Ha 3emJie, MOJIIPHOE



CUsIHUE, [IPU ATOM NEPEBOJIUTH MPAKTHUUECKYIO 3a/lauy B YU€OHYIO, BHIICISAThH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBIICHUN;

OTNHCHIBAaTh WM3YYCHHBIE CBOMCTBA TeI U (PU3UYECKUE SBIICHUS, HCIIOJb3YS
¢u3nyueckue BEIWYUHBI (TeMIepaTrypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO
TEIUTOTHI, YJIETIbHAS TEIJIOEMKOCTh BEILIECTBA, y/IEJIbHAS TEIUIOTA IUIABICHUS,
yaenbHas TeIioTa napoodpazoBaHus, yeiabHas TEIUIOTa CrOpaHUs TOILINBA,
KO3 (UIIMEHT TOJE3HOTO ICHCTBHUS TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHAS
BJIQAKHOCTh BO3/yXa, JJEKTPUYECKUH 3apsj, cuila TOKA, 3JIEKTPUUYECKOE
HaIpsSDKEHHUE, COINPOTUBIICHHE MPOBOJHUKA, YAEIBHOE COMPOTUBIICHHUE
BEIIECTBA, padOoTa M MOIIHOCTHb JJIEKTPUYECKOrO0 TOKA), MpPU OMUCAHUU
NPaBWJIBHO TPAKTOBaTh (PU3UYECKUI CMBICT HCIHOJIB3YEMBIX BEJIUYHH,
0003HAYCHHUA M EAUHMIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTMMH BEJIMYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3UYECKUE SIBICHHUS U IPOLECCHI,
UCIIOJIb3ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKON Teopuun
CTPOEHHUS BEIIECTBA, MPUHLMUII CYHEPIO3HUIMK MOJed (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsla, 3akoH OMa juid ydacTKa LEenH, 3aKOH
Jlxoynsi—JIeHna, 3aKk0H COXpaHEHUsI SHEPIHUH, IPU 3TOM J1aBATh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MAaTEMATUYECKOE BBIPAKEHHUE;
OOBACHATH (PU3MYECKUE TMPOLIECCHl U CBOWCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTyalud NpPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JIOrMYecKux
mIaroB ¢ omnopod Ha 1-2 W3Yy4YEeHHBIX CBOMCTBAa (DM3UUECKUX SBJICHUM,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THbIE 3a/1a4d B 2—3 EUCTBHSI, UCIIOJIb3Ys 3aKOHBI U (DOPMYJIbL,
CBsI3bIBaIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a YCIIOBUS 3aJauH
3aMMUCBIBaTh KPATKOE YCIOBHE, BBIABIIATH HEJOCTATOK JAHHBIX ISl PEILEHUS
3a/1auu, BbIOMpaATh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIC IJIsi €€ peIIeHus,
MPOBOJIUTh PACUETHl M CPABHUBATH MOJIYYEHHOE 3HAYeHUE (PU3NYECKOU
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTb MpOOJEMbl, KOTOPbIE MOYHO pEIIMTh MpH T[OMOIIU
(¢uU3NYECKUX METOAOB, HCIOJB3YyS OINHMCAHWE HCCIEIOBaHUs, BBIICIATD
OpoBepsAEeMOe  MPEIINOJNIOKEHUE, OLEHUBATh MPABUWJIBHOCTH  MOpSJIKa
IPOBEJICHUSI UCCIIEAOBaHUS, 1€71aTh BEIBODL;

IPOBOJUTH OIBITHI IO HAOMIOACHUIO (PU3UUECKUX SBICHUNA WIH (PU3UYECKUX
CBOMCTB TeJ (KalWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTD JABJIEHUS BO3/lyXa OT €ro
0o0BbEMa, TeMIepaTypbl, CKOPOCTH MpoIlecca OCTHIBAHUS M HArpeBaHus IpU
U3ITyYEHHUH OT 1BETa M3JIydaromieil (IorIomarolieii) moBepXHOCTH, CKOPOCTh



UCIIApEHUs BOJBI OT TEMIEPATYphl KUJIKOCTH U IUIOIAAU €€ MOBEPXHOCTH,
ANEKTpU3alus Tel W B3aUMOJEWCTBHE  DJIEKTPUYECKUX  3apsIOB,
B3aUMOJICHCTBUE MOCTOSTHHBIX MAarHMTOB, BU3YyaJU3allMsl MArHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHUTOB, JEUCTBUSI MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA AJEKTPOBUTATENS TOCTOSHHOTO TOKA):
GopMynupOBaTh MPOBEPSIEMBIE MPEANOIOKEHNUS, COOMpPATh YCTAaHOBKY H3
MpeJIoKEHHOr0 000py/A0BaHus, OMKUCKHIBATh XOJ OMbITa U (HOPMYyIUPOBATH
BBIBOJIBL;

BBIIIOJIHATD MPSMbIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTENBHON BIAKHOCTH
BO3/lyXa, CHJIbl TOKAa, HANpSXKEHUS C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpoOB U JATYUKOB (DU3MUECKUX BEJIMYUH, CPABHUBATH PE3yJbTaThl
M3MEPECHHUN ¢ YIETOM 3aJIaHHON aOCOTIOTHOMN TOTPENTHOCTH;

OPOBOJUTH HCCJIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PU3NYECKOW BETUUYHMHBI OT
Apyrol ¢  HCIOJb30BaHHWEM  MpPSMBIX  H3MEpPEHUHl  (3aBUCUMOCTH
CONPOTHUBIIEHUS ITPOBOJIHUKA OT €r0 JUIMHBI, IUIOIIAN [TONEPEYHOTO CEYEHUS
U YAEJIbHOTO CONPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CHJIbI TOKA, UAYIIETO
4yepe3 NPOBOJHUK, OT HaNpsHKEHUS Ha MPOBOJHHUKE, HCCIEOBAHUE
[OCIEI0BAaTENbHOIO W MAapajulebHOTO  COEAMHEHUN  IPOBOJHUKOB):
IUTAaHUPOBATh MCCIIEA0BAaHNE, COOUPAaTh YCTAHOBKY M BBINOJIHATH U3MEPEHMUS,
cienys MOPeIIOKEHHOMY IUIaHy, (UKCUPOBATH PE3YJIbTATHl MOJYyYEHHON
3aBUCUMOCTH B BHJI€ TaOIMI] U TpaHUKOB, AeNIaTh BBIBOJbI MO pe3yibTaTam
HCCJIEI0BAHMS;

OPOBOJAUTh KOCBEHHbIE M3MEpeHUsi (U3MUECKUX BeIMUYMH (yAesbHas
TEIUIOEMKOCTh BEILIECTBA, COIPOTUBIIEHUE TPOBOAHNUKA, PA0OTa U MOILHOCTb
ANEKTPUYECKOTrO TOKA): IJIAaHUPOBATH U3MEpPEHUS, coOupaTh
AKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIeAysd MPEIOKEHHON HHCTPYKUHUH, WU
BBIYMCIIATH 3HAUECHHUE BEJIMUNHBI;

coOMI0/IaTh TpaBUiIa TEXHUKH 0€30MacHOCTH MpU padboTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh  MPUHIUIBL  JEUCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMHCaHUs (B TOM YUCIE: CUCTEMA
OTOIUIEHUSI JJOMOB, TUTPOMETp, MapoBas TypOUHa, aMIIEpMETP, BOJIBLTMETD,
CUETYMK DJIGKTPUUYECKOW OHEPruM, dJICKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKHUE
NPEeIOXPAHUTENHU, DJIEKTPOMArHUT, SJEKTPOJABUIaTeNhb MOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUA O CBOMCTBAaX (M3MYECKUX SIBICHUH M HEOOXOIMMBbIE
(uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIbHBIC
npuOOpHI MO CXEMaM U CXEMATUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP,



TEPMOC, TICUXpPOMETp, THIPOMETp, IBUTATEeNlb BHYTPEHHEIO CrOpaHHs,
AIIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI DSJIEKTPUUYECKUX Ienel ¢
MOCIIEAOBATEIbHBIM U TApaUIETbHBIM COCAMHEHHEM 3JIEMEHTOB, pa3inyas
yCJIOBHBIE 0003HAUYEHUS SJIEMEHTOB 3JIEKTPUUECKUX LIeTIeH;

HIPUBOAUTH IPUMEPHI (HAXOIUTh MHPOPMALIMIO O MPUMEPax) NPaKTUIECKOTO
UCIONb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HH IS
oOecrnieueHus 0€30MacHOCTH MPH OOpAIEHUH ¢ MPUOOPaMU U TEXHUYECKUMHU
YCTPOMCTBaMH, COXpaHEHUS 3I0POBbs M COOIONCHUS HOPM IKOJIOTUYECKOTO
MIOBEJICHUS B OKPY>KaIOIIeH cpefe;

K xoniy obydenus B 9 kjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

UCIIONb30BaTh  MOHATUA: CHCTEMA OTCU€Ta, MaTepHalbHas  TOYKa,
TPAeKTOpUsI, OTHOCUTEIHHOCTh MEXaHMYECKOTO JBIKEHUs, nedopmarus
(ympyrasi, TIacTHYecKasi), TpPEHHE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTh M TMEPErpy3KH, LEHTP TKECTHU, aOCOIOTHO TBEPIAOE TENO,
LEHTP TSKECTU TBEPJOro Teja, paBHOBECHE, MEXaHWUYECKUE KOJeOaHUus u
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, FJICKTPOMATHUTHBIC BOJIHBI, IIKaJa
AJIIEKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIabHO30PKOCTh, CIIEKTPHI
WCIyCKaHUs W TOTJIONICHUSs, anb(da-, 0eTa- U raMma-u3ly4eHus, U30TOIbl,
siICpHAst PHEPTEeTUKA;

OKpyXaroleM wmupe (B TOM uyucie (PU3UYECKUE SBICHHUS B MPUPOJIE:
OPWINBBI U OTJIMBBI, JBH>KEHUE IJaHeT COJIHEUHOW CHCTEMBI, PEAKTUBHOE
JNBW)KCHUE JKMBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHMBOTHBIMH,
3eMJIETPSICEHUE, CECMUYECKUE BOJIHBI, IlyHAMH, X0, [IBETA TEJI, ONTUYECKUE
SBJICHUS B  TIPUPOJE, OuoJiorM4eckoe  JICHCTBHE BUJIUMOTO,
yIbTpaUOIETOBOTO W  PEHTICHOBCKOTO  M3JYYEHUH, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, pPaJAUOAKTHUBHOE W3IyUeHUE
IPUPOJIHBIX MUHEPAJIOB, IEMCTBUE PAIMOAKTUBHBIX U3IYUYEHHUI HA OPraHU3M
YeJjoBeKa), MpU ITOM TIEPEBOJUTH MPAKTUUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMKCHIBATh M3YYEHHBIE CBOWCTBA Tel W (U3UUECKHUE SIBICHHS, WCIIONb3YS
¢usnueckne BeTUYMHBI (CpPelHsIi W MTHOBEHHAash CKOPOCTh Tella TIpHU
HEPAaBHOMEPHOM JIB)KEHUHU, YCKOpPEHHE, IepeMEIleHHEe, IyTh, YIJIOBas
CKOpPOCTb, CHJIAa TpPEHHUSA, CUJa YIPYroCTH, CHJIa TSKECTH, YCKOpPEHUE
CBOOOJHOTO TAaAEHUs, BEC Tejla, WMIYJIbC Tela, HWMILYJIbC CHIIbI,
MexaHudeckas paboTa ¥ MOIIHOCTb, TOTCHIHUANbHAS OJHEPTUs Tea,
MOJHSATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTEHIUAJIbHAS HSHEPIHsS CHKATOU
NPY>KUHBI, KHHETUYECKasl SHEPTHs, MOJHAs MEXaHUYEeCKasi SHEPTUs, ePUo



M 4YacToTa KoJieOaHWMH, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTb CBETa, I[OKa3aTeidb NPEJIOMJIEHUS Cpelbl), I[pU ONUCAHUU
NPaBWJIBHO TPAKTOBaTh (PUIUYECKUI CMBICT HCIOJB3YEMBIX BEJIUYHH,
0003HaUYEHHUA M EAUHMIBI (PU3MYECKUX BEJIIMYMH, HAXOAUTb (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO BEJIMYMHY C JPYTMMH BEJIMYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa TeN, (U3MUYECKHUE SIBICHHUS M TPOIIECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHPHOIO TATOTEHUS,
IOPUHLHUI CYNEPHO3ULMNA CUJI, IPUHLUII OTHOCUTEIBHOCTU [ anuies, 3aKoHbI
HeloToHa, 3aKOH COXpaHEHMs UMITYJIbCA, 3aKOHBI OTPAYKEHUS U NPETOMIICHHUS
CBETa, 3aKOHBI COXPAHEHHUs 3apsI0BOIO M MACCOBOIO YHMCEN MPHU SJIEPHBIX
peakiusx, Mpd OSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMMCBIBATH €T0 MATEMATHUYECKOE BBIPAKECHUE;

OOBACHATh (PU3MYECKHE MPOLECChl U CBOWCTBAa TE€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMuil NPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH
MIPUYMHHO--CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKHUX
IaroB ¢ ONoOpod Ha 2-3 H3YYEHHBIX CBOMCTBAa (DM3MYECKUX SBIICHUI,
(pu3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacyéTHbIE 3a7aud (ONUPAIOIIMECcsS Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOIINE (DU3UUECKUE BEIIMYMHBI: Ha
OCHOBE aHajlM3a YCJIOBHS 3aJauM 3alUChIBaTh KPAaTKOE YCIOBUE, BBISBISATH
HEJIOCTAIOIINE WM M30BITOYHBIE JAaHHBIC, BHIOMpPATh 3aKOHBI U (OPMYIIbL,
HEOOXOAUMBIE JUIsl  pELIeHHs,, TMPOBOJUTh pacué€Thl M  OLIEHUBATH
PEATUCTUYHOCTh MOJTYYEHHOTO 3HaYEHUS! (PU3NYECKON BETMUHUHBI;

U MOpPYXUHHOTO MAaATHUKOB, ONTHYECKas CWiIa CcOOUparoleld JIMH3BI,
PaaOaKTUBHBIN ¢doHn): IJIAHAPOBATH U3MEPEHUS, coOupaTh
DKCIIEPUMEHTAJIBHYK) YCTAaHOBKY M  BBIIOJHATH HW3MEPEHHUs, CIEays
OPENJIOKEHHON  MHCTPYKLMM, BBIYMCIATH  3HAYEHUE  BEIMYMHBI U
aHAJIM3UPOBATh MOJYYEHHBIE PE3YyJIbTaThl C YYETOM 3aJJaHHOM MOrPEIIHOCTH
U3MEPEHUN;

coOJI01aTh MpaBUiia TEXHUKH O€30MacHOCTH MpU padoTe ¢ JadopaTOPHBIM
000py10BaHUEM;



o TEMATHYECKOE IIVTAHUPOBAHUE

e 7KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposbie)
n/ pa3aesioB U TeM Bcer  KoHTpOJIbLH IIpakTH4eck
oOpa3oBaTejibHbIE
n NPOrpamMMsl 0 ble padoThI ue padoThl
pecypcsl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
PUBIKA - HAVKA O bu6mmoreka [IOK
11 K 2 https://m.edsoo.ru/7f416
pupoJie 194
DUSHUCCKIE bubmuoreka [JOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJINYUHBI
194
EcrecTtBenHoHay4H bubnnoreka [JOK
13 BIil METOT 2 1 https://m.edsoo.ru/7f416
MO3HaHUs 194
Utoro no pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA

Crtpoenie
21 p
BeEllleCTBa

JIBH>KEHHE U

bubmuorexa [JOK
https://m.edsoo.ru/7f416
194

bu6mmoreka [IOK

2.2 B3aHMOJICHCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHII BELIECTBA 194
ArperatHble bubnuoreka [IOK
2.3 COCTOSIHUS 2 https://m.edso00.ru/7f416
BEILICCTBA 194
Hroro no pazneny 5
Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tej
MexaHndeckoe bubmorexa HOK
3.1 3 https://m.edsoo.ru/7f416
JBHKEHHUE
194
Mrepimis, Macca bubnmoreka [JOK
3.2 I, ’ 4 1 https://m.edso00.ru/7f416
IUIOTHOCTE
194
bubmuorexa [JOK
3.3 Cuta. Bunsr cun 14 1 2 https://m.edsoo.ru/7f416

194
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Hroro no paszneny 21

Pasznen 4. /laBjieHre TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[laBiienue.
Ilepenaua
,I[a]fJ'IeHI/ISI bubmuorexa [JOK
4.1 . 3 https://m.edsoo.ru/7f416
TBEPJILIMU TEIIAMH, 104
JKUIKOCTSIMH U T
rasamu
Tlasrere bu6mmoreka [IOK
4.2 5 https://m.edsoo.ru/7f416
JKUIKOCTHU 194
bubmuoreka [JOK
A e e
43 TMochepHo 6 https://m.eds00.ru/7f416
JaBIIEHUE 194
eiicTBHe
iI/II[KOCTI/I 1 ra3a Ha EI/I6J'II/IOTCKH HOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTPYXEHHOE B 194
HUX TEJI0 -
Utoro no pazneny 21

Pa3nea 5. PaGoTa n MoHOCTBH. JHEprus

bubmuorexa [JOK
Pabota u
51 3 1 https://m.edsoo.ru/7f416
MOIITHOCTb
194
MbocThie bubmuorexa [JOK
5.2 p 5 1 https://m.edsoo.ru/7f416
MCXAaHHU3MBbI
194
MexaHnnueckast bubmorexa [TOK
53 4 1 1 https://m.edsoo.ru/7f416
JHEpPTUs 104
Hroro no pazaeny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 3 12
I[MPOI'PAMME
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e S KJIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBanue
(undposbie)
n/ | pasienoB U TeM Becer  Konrpoububl  IIpakTuueck
o0pa3oBaTeJibHbIE
1| NMporpamMmbl 0 e padoThl ue padoTsl
pecypcsbl
Paznen 1. TensioBuIe ABJICHUSA
Crpoenue u bubnnoreka [HOK

11 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BEILIECTBA ce
TeIUIOBbLE bubmuorexa [JOK
1.2 21 1 4 https://m.edsoo.ru/7f4181
MIPOIIECCHI
ce
Utoro no pazneny 28
Paznen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE
3apsiIbl. bubnuorexa [JOK
2.1 3apsiKEeHHbIE Tela 7 https://m.edsoo.ru/7f4181
U UX ce
B3aMMO/ICHCTBHUE
[TocTrossHHBIM bu6mmoreka [IOK
2.2 AIIEKTPUUYECKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHbLe bubmuorexa [JOK
2.3 6 2 https://m.edsoo.ru/7f4181
SIBJICHHS
ce
DJIEKTPOMAarHuTH bubmorexa [TOK
2.4 P 4 https://m.edsoo.ru/7f4181
ast MHTYKIIAS
ce
Wroro mo paszneny 37
PeszepBHOe Bpemst 3
OBIIEE
KOJIMYECTBO
1
YACOBIIO 68 3 3
I[MPOI'PAMME
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« 9KIJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iejioB U TeM uudpoBbie
Ne i/ P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
Pa3nen 1. Mexanuveckue siBJIeHUS
11 MexaHndeckoe OBUKEHUE U CITOCOOBI €0 10 1 bubnunoreka LIOK
' OIKMCaHUSA https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.2 B i 20 1 2
SAIMOACHCTEHIE TeX https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 10 2
3AKOHEI COXpAHCHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJe0aHUS U BOJTHBI
bubmmoteka IIOK
2.1 M 7 2
CXAHHHECKNE KONCOaHHA https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
2.2 M . 8 1
CXAHHHCCKHC BOHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIEeKTPOMarHuTHOE MOJe U 5 9 bubmmoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4. CBeToBbI€ AAIBJICHUSA
but6mmoreka [IOK
4.1 1
3AKOHEI PACHIPOCTPAHCHILA CBCTA 6 https://m.edsoo.ru/7f41a4a6

17
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bu6nmoreka [IOK
4.2 I JInH3BI 1 onTHYECKHE TPUOOPHI 6 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3zgea S. KBanToBbI€e SIBJICHUA
bubnuoreka [{OK
51 HcnyckaHnne v morionieHrue CBeTa arToMOM 4 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
2
> CTpoeHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
>3 AAnepisie peaxiit ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHMS 9 5 bubmmnoreka HOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 12

18


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

depepanbHana paboyas nporpamma | dusmka. 7-9 knaccol (6a3oBbii

7 KIIACC
No HaumenoBanue KommaectBo | I[Iporpammuoe coaepxanue |  OCHOBHBIE BUBI IEATEIIBHOCTH O0yYaOIIUXCS
n/m pa3aeioB U TEM 4acoB

y4eOHOTro IpeameTa

Paznen 1. ®usuka u ee poJib

B MO3HAHUU OKPYKAIOIIEro Mupa

1.1 | ®uszuka — HayKa 2 dusnka — HayKa o npupoje. | BeisiBieHue pa3nuanii Mexay GU3nIeCKUMHU 1
0 IPUPOJIE SIBnenus npuposbl. XAMHUYECKUMH MPEBPALCHUSIMU.
dus3nyeckue sIBJICHUS: Pacno3naBanue u knaccudukarus GU3NIECKuX
MEXAHUYECKHUE, TCIUIOBBIC, | SBJICHMN: MEXaHUYECKHUX, TCIJIOBBIX,
AJICKTPUYECKUE, BJICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHMTHBIC, CBETOBEIC, Habmronenue u onvcanue Gu3n4ecKux siBICHUM
3BYKOBBIE
1.2 | ®usznueckue 2 dusnyeckue BEINYNHEL. OnpeneneHue UEHbI JSTCHUS Kb
BEJIINYUHBI N3mepenue puznueckux U3MEPUTEIHLHOTO TpUdOpa.

BeJIMYUH. PU3nueckue
npubopsl. [lorpenHocts
U3MEPEHUN
MexynapoiHas cucteMa
eIUHUIL

N3mepenne TMHENHBIX pa3MepPOB TEN U

POMEKYTKOB BPEMEHH C YYETOM MOTPELIHOCTEN.

N3mepenne 00bEMa )KUAKOCTH U TBEPOTO Tea.
N3mepenune temmneparypsl Ipy NOMOIIA
YKUJIKOCTHOTO TEPMOMETpA U AaTYMKA
TeMIEpPaTyphl.

BrImniosiHEHHE TBOPUYECKUX 3aJaHUM 110 TIOUCKY
CIOCOO0B U3MEPEHUSI HEKOTOPHIX (PU3UIECKUX
XapaKTEPUCTHUK, HAIIPUMEP, Pa3MEPOB MAIIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIaTEHHBIX
00BEKTOB, OOJIBIIINX PACCTOSHUM, MAJTBIX

19



depepanbHana paboyas nporpamma | dusmka. 7-9 knaccol (6a3oBbii

IpOoMEXyTKOB BpemeHu. O0cyxieHue
IpeIaraéMbIX CIIoco00B

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BreiaBrkeHre TUnoTes3, 00bACHIIOIMX TPOCTHIE
HAy4YHbBIA METO]T €CTECTBEHHBIE HAYKH SBJICHMSI, HAIIPUMED:
MO3HAHUSA M3Yy4aroT IPUPOLY. — [IOYEMY OCTaHABIMBAETCA JBHUKYILEECS
EcTtecTBeHHO-HayUHBIN 10 TOPU30HTAIBLHOM MOBEPXHOCTHU TEJNO;
METOJI TO3HAHUS: — IIOYEMY B JKapKYIO IIOTOZly B CBETIION OJEKAE
HaOJII0/IeHNEe, TOCTAHOBKA | MIpOXJIagHei, yeM B TéMHOM. [Ipennoxenue
Hay4HOI'0 BOIIPOCA, CIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKCHUE TUIIOTES, [IpoBenenue ucciieq0BaHus 10 MPOBEPKE KAKOM-
AKCIIEPUMEHT 10 MTPOBEPKE | IMOO TUIOTE3BI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTeliux Moaene puandeckux
HAO0JII0/IAEMOT0 SIBJICHUS. SIBJICHHH (B BHJI€ PUCYHKOB UJTU CXEM), HAIpUMED
Onucanue pu3NUecKux NaJICHNUE MTPEAMETA; MPSAMOJINHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEHUE CBETa
Moelen
Hroro no pazgeny 6
Pa3nen 2. [lepBoHauajibHbIE CBEeHNS O CTPOEHUH BellleCTBA
2.1 | CTtpoeHue BelecTBa 1 CrpoeHue BellecTna: HaGnronenue u nuHTEpIIpETAIIHSI OTBITOB,

aTOMBI U MOJICKYJIbI, KX
pazmepsl. OnbITHI,
JTIOKa3bIBAOIIIHE
JUCKPETHOE CTPOCHHE
BEILIECTBA

CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIECTBA: OMBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJICKYJT

C UCTIOTb30BaHueM (poTorpaduii, MOITyICHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorne (ACM) —
nabopaTtopHas pabota mo teme: «OreHkKa
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JAaMeTpa aToMa METOJIOM PSIOB
(c ucrionp3oBaHueM (oTorpaduii).
Onpenenenre pa3MepoB MAJIBIX TEN

2.2 | JIBWKeHHE U
B3aMMOJICHCTBHE
YaCTHII BEIISCTBA

JIBU>KEHHE YaCTHI]
BeniecTBa. CBs3b CKOPOCTH
JIBUYKCHMS YaCTHUIL

C TEMIEpaTypou.
bpoyHOBCKOE nBUXKEHNE,
muddy3us.
B3aumoneiicTBue yacTuil
BEIIECTBA: IPUTSKCHUE U
OTTaJIKUBAaHHUE

Habmronenue u 00bsicHeHHE OPOYHOBCKOTO
JBYDKEHUS U sBIICHUS Tuddy3un.

[IpoBenenrie 1 00BICHEHUE ONBITOB

0 HAOJIIOCHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
[IpoBenenue u 0OBICHEHHUE OIBITOB 11O
0OHapYKEHHUIO CHJT MOJIEKYJIIPHOTO TTPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHUS BEIIECTBA

ArperatHbi€ COCTOSIHUSA
BEILIECTBA: CTPOEHUE ra30B,
JKUIKOCTEU U TBEPIBIX
(KpUCTAILITUYECKUX ) TEN.
BzanmocBs3p Mex Iy
CBOMCTBAaMH BEIIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHrueM. OcoOOEHHOCTH
arperaTHbiX COCTOSHUN
BO/IbI

Onucanue (¢ UCHOJB30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3Iu4Mii B CTPOCHHUH T'a30B,
JKUIKOCTEU U TBEPIBIX TEII.

OO0BsacHeHHEe MAJION CXKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TEJ, OOTBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbI TBEPABIX TET U
TEKY4eCTH >KUJIKOCTH.

[IpoBenieHre ONBITOB, JOKA3BIBAIOIINUX, YTO

B TBEPJIOM COCTOSTHUU BOJIbI YACTUIIBI HAXOASATCS
B CpeHEM JajbIle APYT OT Apyra (IIIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEXKTY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIBI U
CYyILIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — Guomnorus, reorpagusi)

Hroro no pazneny
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Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

3.1 | MexaHuveckoe 3 Mexannueckoe nBmxeHue. | McciaemoBanue paBHOMEPHOTO ABMKCHUS,
JBUKECHHE PaBHOMEpHOE 1 oTpeJieJICHUE ero MPU3HAKOB.
HepaBHOMepHOE ABmKkenue. | HabmoneHne HepaBHOMEPHOTO IBUKEHUS U
Cxkopoctb. Cpensss OIIpe/IeNIEHUE €ro OTIANYNN OT paBHOMEPHOTO
CKOpPOCTbH MPHU JIBUKCHHUSL.
HEPaBHOMEPHOM Omnpenenenne CKOPOCTH PAaBHOMEPHOTO
IBWKEHUHU. PacuéT myTv U | ABMIKEHHUS (LIAPHKA B XKUJKOCTH, MOJEIIH
BPEMEHU JBUKEHUS AJIEKTPUYECKOTO aBTOMOOWIIS U T.1.).
Onpenenenue cpeiHel CKOPOCTU CKOJIbKEHUS
Opycka WK IIapuKa 10 HAaKJIOHHOH IMJIOCKOCTH
Pemenwne 3amau Ha onpeeseHne MyTH, CKOPOCTH
¥ BPEMEHU PaBHOMEPHOTO JIBUKCHHS.
Ananu3 rpa@uKoB 3aBUCIMOCTH MYTH B CKOPOCTH
OT BPEMEHH
3.2 | Uuepuwms, macca, 4 SABnenue unepuuu. 3akoH | OOBSICHEHNE U POTHO3UPOBAHUE SIBIICHUH,

IINIOTHOCTB

nHepuuu. Bzanmopencteue
TeJI KaK IpU4YrHa
W3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTHU TeJIA.
IImoTHOCTH BemiecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHUIE 00BEMa
BeIlleCTBA

00yCIIOBJIICHHBIX HHEPLIMEN, HAIPUMED, UTO
IIPOUCXOJUT ITPU TOPMOKEHUHN WIIN PE3KOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO IPEKPATUTH JBHKEHUE HA BEJOCUTIEE
WJIM CAMOKATe U T. [I.

[IpoBeneHue u aHanu3 ONBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBH)KEHUS TEJIa B PE3YJIbTATE IEVCTBUS HA HETO
OPYTUX Tel.

Pemenue 3a1a4 Ha onpeneneHue MacCol TENa, €ro
00BbEMa U IIIOTHOCTH.
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[IpoBeneHne u aHamU3 OMBITOB,
JTEMOHCTPUPYIONTNX 3aBUCUMOCTh U3MCHCHUS
CKOpPOCTH TeJia OT €r0 MacChl MPU
B3auMoeiicTBuM Tenl. M3MepeHne maccel Tena
Pa3IMYHBIMU CLIOCOOAMH.

Omnpenenenue IIOTHOCTH TeJa B pe3yJibTaTe
U3MEPEHUS €r0 MacChl U 00bEMA

3.3

Cumna. Buaper cun

14

Cuna kak xapakTepUCTHKa
B3aMMOJICUCTBHS TEJI.
Cuna ynpyrocTtu 1 3aK0H
I'yka. U3mepeHne cuel

C IMIOMOIIBIO TMHAMOMETDA.
SIBiieHUE TATOTEHUS U CUJIA
TskecTH. Cuia TSKECTH
Ha JPyTUX IUIAHETAaX.

Bec Tena. HeBecomocTs.
CrnoxxeHue cui,
HaIPABJICHHBIX 110 OJTHOU
IIPSIMOM.
PaBHOpelHCTBYIOIIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIBKEHHUSI U TPEHUE
1okosi. Tpenue B mpupoze
Y TEXHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK MPUYUHBI
U3MEHEHUSI CKOPOCTH TeJla WK €To 1ehopMaliny.
Onncanue peasbHBIX CUTYalln B3aMMOJIEVCTBUSA
TE€JI C TOMOIIBIO MOJIETEN, B KOTOPBIX BBOAUTCS
HOHATHE U U300paKEHUE CUIIBI.

N3yuenune cunel ynpyroctu. Mccnenosanue
3aBUCUMOCTH CHJIbI YIPYTOCTH OT YAJIMHEHHUSI
PE3UHOBOTO IIHYpA WU MPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAaKTUYECKUX CUTYalHil, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts mMsi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cuTyaluil, CBI3aHHbIX C SIBJICHUEM
TATOTEHHUS.

OObsicHeHNEe OPOUTAILHOTO ABUKEHUS TUTAHET

C UCIIOJIb30BaHUEM SBJICHUS TATOTEHUS U 3aKOHA
UHEPLIVH.

I/ISMCpeHI/IG BECa TCJa C IOMOIIBIO ITMHAMOMCTpA.

OO6ocHOBaHKE 3TOTO CIOCO0a HU3MCPCHUS.
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AHanu3 n MOJICIINPOBAHUC ABJICHNA HCBCCOMOCTHU.

DKCHEPUMEHTAIBHOE MOJIYYEHHUE TTPaBHIIa
CJIOKEHHUSI CUJI, HAITPABIICHHBIX BAOJIb OJTHOU
npsamoii. OnpeiesieHue BEITMYMHBI
PABHOJICMCTBYIOIIEH CHIL.

N3ydeHne cuibl TPEHUS CKOJIBKEHUS M CUJTBI
TPEHUS MMOKOSI.

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS

OT CHJIbI IABJICHUS U CBOMCTB TPYIIHUXCS
IIOBEPXHOCTEM.

AHaIu3 IPaKTUYECKUX CUTYalMi, B KOTOPBIX
MIPOSIBJISIETCS ICMCTBUE CHUIIBI TPEHHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS WU
yBeIu4YeHUs (KaTaHUEe Ha JIbhKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
MMOAIIMITHUKOB, IJIABaHUE BOJIHBIX JKUBOTHBIX
u 1p.). Pemenne 3ama4 ¢ ucnonb3oBaHUEM
dbopmy 11 pacu€Ta CHIIbI TSKECTU, CUITbI
YIPYTOCTH, CUJIbI TPEHUS

Hroro o pasgemny

21

Paznen 4. JlaBjieHne TBEPABIX TeJl, SKUAKOCTEH M ra30B

4.1

Hasnenue. Ilepemaua
JIaBJICHUSI TBEPABIMU
TEJIAMU, KUJIKOCTIMU
Y ra3amu

3

Hapnenue. CriocoObl
YMEHBIIICHUS ¥ YBEITUICHUS
naBiieHUs. /[aBieHue rasa.
3aBHCUMOCTD JaBJICHUS
rasza otr o0béma,
TeMIepaTyphbl.

AHanu3 1 00bSICHEHHUE OIBITOB U IMPAaKTHYCCKUX

CUTYAIIHiA, B KOTOPBIX MPOSIBIIETCS CUJIA
TaBIICHUSI.

O6ocHOBaHKE CIOCOOOB YMEHbBILICHUS U
YBEJIMUYCHHUS JaBIICHUSI.

W3yuenue 3aBUCUMOCTH JIaBJICHUS ra3a
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[Tepenada maBieHHs
TBEPIABIMH TEJIAMH,
YKHUIKOCTSAMH U Ta3aMU.
3akon [lackains

0T 00BbEMA U TeMIIepaTypBhl.

N3yueHnne ocoOeHHOCTEN NTepenaun JaBICHHS
TBEPABIMU TEJIaMH, )KUAKOCTIMHU U Ta3aMHU.
O06ocHOBaHUE Pe3yJbTATOB OINBITOB
O0COOEHHOCTSIMU CTPOEHUS BELIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKCrepuMEHTAIbHOE JOKAa3aTeIbCTBO 3aKOHA
[Tackans.

Pemenue 3a1a4 Ha pacy€T aBiaeHUs TBEPAOIO
Tena

4.2 | JlaBieHHnEe KUIAKOCTH 3aBUCHUMOCTD JIABJICHUS HccnenoBanune 3aBUCUMOCTH JABJICHUS KUAKOCTH
AKUJTKOCTH OT TJIyOUHBI. OT ITyOUHBI TOTPYKEHUS U IIIOTHOCTH KUIKOCTH.
ITueBmaTnueckue Mamuael. | Habmonenue n 00bICHEHHE THAPOCTATUIECKOTO
I'mppocraTnueckuii rapajokca Ha OCHOBe 3akoHa [lackass.
napajokc. CoodOmaronuecs | 3ydeHue coobmarommxcs Cocya0B.
cocynel. I'mapaBianueckue | Perienue 3ama4 Ha pacyér qaBiIeHUs )KUAKOCTH.
MEXaHHU3MBbI OObsicHeHnEe IPUHITUIA TCUCTBUS
TUPABINYECKOTO Mpecca, MHEBMATUYECKUX
MalIlH.
AHanu3 1 00BsICHEHNE TIPAKTUIECKUX CUTYAIUH,
JIEMOHCTPUPYIOUIUX MPOSBICHUE JaBJICHUS
KUJKOCTH U 3aKkoHa [lackans, Hanpumep
IIPOIIECCOB B OPTaHU3ME MPHU TITyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmochepHoe AtMocdepa 3emin u DKCIepUMEHTaIbHOE 0OHAPYKEHHE
JIaBJICHUE aTMoc(hepHoe JaBieHuE. aTMOC(EpPHOro JaBJICHUS.

HpI/I‘{I/IHLI CymeCTBOBaHUA

Amnann3 1 00bSICHEHNE ONBITOB U IMPAaKTHYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnsiT Toppuyerm.
N3mepenne armochepHoTO
JaBJICHUS. 3aBUCIMOCTh
aTMOC(EpHOTO TaBIICHUS
OT BBICOTHI HaJl yPOBHEM
mopst. [Tpubopsr

JUTSL ©3MEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYalluH, CBSI3aHHBIX C JIEHCTBUEM
aTMOC(hEepHOTo JaBJIECHUS.

OOBbscHEeHHE CyIIeCTBOBAHUS aTMOC(EPHI
Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WK €€
OTCYTCTBHUS Ha APYTUX MaHeTax u Jlyne.
OObsicHEeHNE U3MEHEHHUS IIOTHOCTH aTMOC(epbl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JaBJICHUS OT BBICOTBHI.

Pemenue 3ana4 Ha pac4€T aTMoc(hepHOTro
JaBJICHMUSL.

N3ydenue ycTpoiicTBa bapomMeTpa-aHepou1a

4.4

JlericTBuE )XUJIKOCTU U
rasza Ha Iorpy>kKe€HHOE
B HUX TEJIO

JlencTBUE )KUIKOCTH U rasa
Ha IOTPYKEHHOE B HUX
TeJ10. BeITankuBaromas
(apxumenoBa) cuia. 3aKOH
Apxumena. [InaBanue Ten.
BozngyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKUJIKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
Ornpenenenre BHITAIKUBAIOIIEN CUIIBL,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenue n 00CyXI€HUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITAIKABAIOIIEH CUJIbI, IEMCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT 00bEMa OTPYKEHHOM

B KUJIKOCTh YaCTH TeJla U OT IIIOTHOCTH
KUJIKOCTH.

lIposepka nezasucumocmu vimanxkugaroue
Cuvl, 0elcmayouell Ha mejio 8 HCUOKOCmu,
om maccol meud.

HccnenoBanue 3aBUCMMOCTH Beca TeJla B BOJIE
OT 00BEMA MOTPYKEHHOU B KHUJKOCTh YaCTH TeJIa.
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Pewrenue 3a1a4y Ha IpUMEHEHUE 3aKOHA
Apxumena u yclIoBHs IIJIaBaHUS TEIL.
KoHcTpynpoBanue apeomeTpa Wi
KOHCTPYUPOBAHUE JIOJIKU U OIIPEEIICHUE €€
rpy30I0ABEMHOCTU

Hroro no pazneny
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Pa3nen 5. PaGoTa u MOIHOCTH. JHeprus

5.1

Pabora 1 MomHOCTH

3

Mexannueckas padora.
MomtHocTh

DKCHEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKOM pabOThI CUJTBI TSDKECTH

NP NAJICHUU TeJla U CUJIbI TPEHUS

IIpY PABHOMEPHOM IEPEMEIICHUH Tea

110 TOPU30HTAIIBHON MTOBEPXHOCTH.

Pacuér MmomHoCTH, pa3BUBaEMON ITPU MOABEME
T10 JICCTHHUIIC.

Pewrenne 3a1a4 Ha pacy€T MexaHU4YECKOM pabOThI
1 MOIIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIyar, 6JI0K, HaKJIOHHAs
IJI0CKOCTh. [IpaBuino
paBHOBECHS phlyara.
[Ipumenenue npasuiia
paBHOBECHS pblyara

K 0JI0Ky. «3010TO€
npaBuiio» Mexanuku. KITJ]
IPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY M TEXHUKE

OnpeneneHre BRIMTPHIIIA B CUJIE MPOCTHIX
MEXaHU3MOB Ha IIpUMEpE pbluara, MoJABUKHOTO U
HEIIOABIKHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH.
Uccnenosanue yciioBusi paBHOBECHS pbluara.
OGHapykeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSX,
HCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAK¥Ke

B ’KHBBIX OpraHu3Max.

DKCIEepUMEHTAIBHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT mpu MPUMEHEHUHN TTPOCTHIX MEXAHU3MOB.
Onpenenenue KII/] HaKTOHHON MJIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEeHEeHUE TpaBuiIa
paBHOBecus pbryara u Ha pacuér KII1/]

5.3 | MexaHnueckas 4 MexaHudeckas SHEpTHsL. DKCIEepPUMEHTAIBHOE OTIPE/ICTICHUE N3MCHCHHSI
SHEPrus Kunerndaeckas u KMHETHUYECKOW U MOTEHIMAIbHONU SHEPTUU Tea
MOTCHITHATBHAS SHEPTHS. IIPY €T0 CKATHIBAHHUH 110 HAKJIOHHOH TUTOCKOCTH.
[IpeBparienue oxgnoro Buaa | PopMysInpoBaHUE HA OCHOBE MCCIIEA0BAHUS
MEXaHUYCCKON YHEPTHUU 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHUU.
B Jpyroi. 3aKkoH OO6cy>xaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXpaHEHUS SHEPTUU COXpaHEHUS YHEPTHH.
B MEXaHUKE Petenue 3a1a4 ¢ MCmoyib30BaHUEM 3aKOHA
COXpaHEHUSs YIHEPTUU
Hroro no pazaeny 12
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO 68
YACOB I1O ITPO'PAMME
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8 KJIACC
Ne HanmenoBanue KomnuectBo | I[Iporpammuoe conepkanne | (OCHOBHBIE BUBI ACSITEIEHOCTH O0YJAFOIINXCS
/11 pa3aenoB U TEM JacoB

y4eOHOro npeaMeTa

Pa3gen 1. TensioBbIe ABJIeHUSA

11

Ctpoenue u cBoicTBa
BEILIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJIEKYISIPHO-KUHETHYECKON
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKyJ1. ONBITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogaenu TBEPAOTO, KUJIKOTO
U Ta3000pa3HOTO COCTOSTHUM
BEIIIECTBA.
Kpucramnmnueckue u
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KUHETHYECKON
teopun. CMauuBaHue 1
KalUJUISIPHBIC SBICHUS.
TennoBoe pacmmMpeHue u
cKaTue

HaOmronenue u uHTEpHpeTaIus OnbITOB,
CBUJICTEIBCTBYIOMINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUU BEIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJIE.

Pemienue 3a1a4 1o o1eHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00bEMa
BEILIECTRA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTta nosmel Jlykpenus «O npupoje
BEIIICH») C U3JI0’)KEHUEM 000CHOBaHUN aTOMHOMN
THUIIOTE3bI (CMBICTIOBOE uTeHHe). O1eHKa
yOeIUTEIBHOCTH 3TUX 000CHOBaHUH.
OO0BbsicHeHHE OPOYHOBCKOTO JIBH)KCHUS, SIBIICHHS
b dy3un 1 pa3nnyuil MeXay HUIMH Ha OCHOBE
II0JIOKEHUU MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEIIECTRA.

OObsiCHEHNE OCHOBHBIX PA3JINYMil B CTPOCHUH
ra3oB, )KUJIKOCTEN U TBEPABIX TEI

C UCIOJIb30BAHUEM TOJIOKEHHUI MOJIEKYJIIPHO-
KHUHETUYECKOU TEOPUU CTPOCHHUS BEILIECTBA.
[IpoBenieHrE ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenennie u 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KATWIISPHBIC ABJICHUS U
SIBIICHUE CMAaYMBaHUSI.

OOBsICHEHHUE PO KAITWIISIPHBIX SBJICHUI

JUISL IOCTYTUICHUS BOJIbI B OPTaHU3M PACTECHHUM.
Habmronenue, npoeieHue U 00bSICHEHUE
OIIBITOB I10 HAOFOASHHUIO TEILIOBOTO
pacIlIMpeHus ra3oB, )KUAKOCTEN U TBEPABIX TEIL.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEP/IBIX T,
TEKY4YECTH KUAKOCTH (B TOM YHUCJIIC, PA3HULIbI

B TEKYUYECTHU JIJIsl Pa3HbIX KUJIKOCTEN),

JIaBJICHUS rasa.

[IpoBenenue onbITOB, AIEMOHCTPUPYIOIIAX
3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro o0bEMa 1
HarpeBaHMs WM OXJIQXKACHUS, U UX OOBSICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUYCHMUSI.
AHanu3 NPaKTUYECKUX CUTYAIU, CBI3aHHBIX

CO CBOMCTBaMHU ra30B, JKMIKOCTEU U TBEPABIX TEI

1.2

TerutoBbIe MPOLECCHI

21

Temnepatypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTBIO
TEIJIOBOTO IBU)KEHUS
yacTul. BHyTpeHHss
sHeprus. CrocoObl
VU3MEHEHUs BHYTPEHHEN
JHEPIuu: TEIIonepeaada u
coBepieHune padoTsl. Buabl
TEILIONEpEeaauH:

O06ocHOBaHME TTPABUII U3MEPECHHUSI TEMITEPATYPHI.
CpaBHeHHE pa3IMUHBIX CIOCOO0B U3MEPEHUSI U
IIKaJI TEMIICPATYPHI.

Habmronenne n o0bSICHEHHE ONBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTUHU TeJa B PE3yNbTaTe TEIIONepeIadu 1
paboOThI BHENTHUX CHIL.

Habmronenne u 00bICHEHHE OIBITOB,
00CyX/ICHHE MPAKTHYSCKUX CUTYaIIHH,
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TEIIONPOBOIHOCTb,
KOHBEKIIUS, U3JTyYEHHUE.
KonuuecTBO TEMIOTHI.

VY nenbHasg TENI0EMKOCTh
BelecTBa. TemiooOMeH 1
TEIIOBOE PABHOBECHE.
YpaBHEHHE TEIIOBOTO
Oamanca. [InaBineHue n
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VnenpHas TeIiora
IUIaBJICHHUS.
[TapooGpazoBanue u
KoHJeHcauus. Mcrapenue.
Kunienune. Y nenpnas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTh TEMIIEPATYPhI
KUIIEHUS OT aTMOC(EpHOTo
JIaBJICHUS.

BrnaxnocTs Bo3ayxa.
DHeprus TOIIMBA.

VYV neapHas TenjaoTa
CropaHus.

[TpuHumbE paboThl
Ter10BbIX Aurareneit KIT/]
TEIUIOBOT'O JBUTaTE.
TenoBkIe IBUTATEIIN U

JTEMOHCTPUPYIOIINX PA3TUIHbBIE BUIBI
TEIJIONEepeaaun: TeIIOTMPOBOAHOCTD,
KOHBEKITUIO, N3JTyYCHHE.

UccnenoBanue sBieHus TEI000MeHa

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
HaGnronenue ycTaHOBIIGHUS TETITIOBOTO
PaBHOBECHUSI MKy TOPSIUYEH U XOJIOTHON BOJOM.
Onpenenenue (M3MEpeHNE) KOTUYECTBA
TEIJIOTHI, MOJIYYEHHOTO BOJION MPHU TEIIOOOMEHE
C HarpeThiM METATUYECKUM HUITUHAPOM.
Onpenenenue (M3MEPEHUE) yIETbHOU
TETJI0EMKOCTH BEIIECTBA.

Pemenue 3amay, CBsI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TETUIOTHI U TETUIOEMKOCTH

IpH TETJI000MEHe.

AHaJIN3 CUTyallUuid MPAKTUYECKOTO
UCIIOJIb30BAHUS TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepHaioB, HAPUMEP, B MEIIAX
SHEProcOEPEIKCHMS: TEIIION3OJISIINS,
sHeprocoOeperarIye KpoIIli,
TEPMOAKKYMYJISITOPHI U T. 1.

Habmronenue siBneHui ucrapeHus u
KOHJICHCAITUH.

UccnenoBanue mpoiiecca ucrnapeHus
PA3IUYHBIX KUJIKOCTEH.

OObscHeHUE SIBICHUN UCTIAPEHUS U
KOHJICHCAITUX HA OCHOBE aTOMHO-
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3alMTa OKpYXKaromen
Cpeapl.

3aKOH COXpaHEHHUS U
MIPEeBpAIECHUS SHEPTUU
B TEIUIOBBIX MPOIECCAX

MOJICKYJISIPHOTO YUEHHUS.
Ha6monenue u 00bsicHEHHUE Mpoliecca KUIeHUs,
B TOM YHCJIC 3aBUCHUMOCTH TEMIIEPATypPhI
KHTICHUS OT JaBJICHHUS.

Onpenenenue (M3MEpEeHNE) OTHOCUTEIBHOM
BJIQKHOCTH BO3yXa.

HaGurronenue nporiecca ruiaBieHus
KPUCTAJUTMUECKOTO BEIIeCTBA, HAIPUMED, JIbJA.
CpaBHeHHE ITPOIIECCOB TJIaBICHUS
KPUCTALIMYSCKHUX TEIl M Pa3MSITICHHSI

NP HAarpeBaHUU aMOPQHBIX TEJl.

Onpenenenue (M3MEPEHKE) YAETbHON TETIOTHI
TUTaBIICHUS JIbJIA.

OObsicCHEHUE SBIICHUN TIABICHUS U
KPUCTAJIM3AI[MN Ha OCHOBE ATOMHO-
MOJICKYJISIPHOTO YUCHHSI.

Pemenne 3amay, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B MPOIleccax
TEIUTONIEPEIavH TTPH IUIABJICHUH U
KpUCTAUTA3AIIH, UCTIAPCHUH U KOHJICHCAIINH.
AHanu3 CUTyalui IPaKTHYECKOTO MPUMCHEHHS
SIBIICHUH TUTaBJICHUS ¥ KPUCTAJUIA3AIINH,
HaIpuMep, MOJYUCHHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas ITpejKa u JIp.

AHanu3 paboTel 1 00BICHEHHE TPUHITUTIA
JCHCTBUS TEIJIOBOTO JBUTATEIIS.

BrrurciieHue KoauaecTBa TeIIoThI,
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BBIJICJISIFOIIETOCS TIPU CTOPAHUM PA3TUYHBIX
BU0B ToruiuBa, U KIIJI asurarens.
OO0cyx1eHre YKOJIOTHYECKUX TTOCIIeICTBUN
VICTIOJIb30BAaHUs JIBUTATENIC BHYTPEHHETO
CropaHusl, TEIJIOBBIX U TUIPOIIEKTPOCTAHIIAN

Hroro no pazneny
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Pa3nen 2. JnekTpuueckue u

MarHuTHbIC ABJICHUA

2.1 | DnekTpuuecKue
3apsapbl.
3apsKEHHBIE Tela U
HUX B3aUMOJCHCTBHUS

7

DIIeKTpU3aLHUs TEN.

JIBa poJia 3JIEKTPUUECKUX
3apsa0B. Bzanmonencreue
3apsKCHHBIX TEJL.

3akoH Kyrnona (3aBUCHMOCTh
CHUJIbI B3aUMOJICUCTBUSA
3apsKEHHBIX TEll

OT BEJIMYMHBI 3apsII0B U
PaCCTOSIHUS MEXIy Telamu).
DIIEKTPUYECKOE TOJIE.
Hanpsxkénnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHMI cynepro3uuu
BJIEKTPUYECKUX TTOJIEU

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snektpuyeckux
3aps0B. DJIEMEHTAPHBIN
AIEKTPUYECKUI 3apsi.
Ctpoenue aroma.
[IpoBogHMKH U

Habmonenue u npoBeieHUE OMBITOB

10 AJIEKTPU3ALUHU TEJI IPU CONPUKOCHOBEHUU U
VHYKLHEH.

HaoOmronenne n 00bsICHEHHE B3aUMOCHCTBHS
OJHOUMEHHO Y Pa3HOUMEHHO 3aPSKEHHBIX TEI.
OObsicHEHUE MPUHLMIIA IEUCTBUS 3JIEKTPOCKOIA.
OObsicHEeHUE SIBJICHUM DJICKTPU3AILINU

MIPY COMTPUKOCHOBEHUU TE€JI U UHIYKIUEH

C MCIOJIb30BaHHUEM 3HAHUM O HOCUTEIIX
BJIEKTPUYECKUX 3apsIIOB B BEIIECTBE.
Pacnio3naBanue u 00ObSICHEHHE SIBIIEHUI
3JICKTPU3AIMH B MIOBCEIHEBHOMW KU3HMU.
HaOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsia.

Habmtonenue onpITOB O MOJICTUPOBAHUIO
CHIJIOBBIX JIMHHUM 3JIEKTPUYECKOTO IOJIS.
HccnenoBanne neCTBUS ANEKTPUIECKOTO MOJIS
Ha MPOBOJIHUKH U JUBJIEKTPUKHU
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TUBJIEKTPUKU. 3aKOH

COXPAaHCHHA SJICKTPHUICCKOT'O

3apsiia

2.2

IlocTosTHHEII
BJIEKTPUYECKUN TOK

20

DIIEKTPUIECKHUM TOK.
YcnoBus cymiecTBOBaHUS
AIEKTPUUYECKOTO TOKA.

M cTouHNKY TOCTOSIHHOTO
ToKa. JleMicTBus
AJIEKTPUUYECKOTO TOKA
(TerioBOE, XMMHYECKOE,
MAarHuTHOE).
DIIEKTPUIECKUA TOK

B JKUJIKOCTSIX U raszax.
DJIEKTPUYECKAS LIEMb.
Cuna Toka. DJIEKTpUUYECKOe
HaIpsDKECHUE.
ConpoTtusiieHre
MPOBOJIHUKA. Y IEJIbHOE
COIIPOTHBJICHHE BEIIECTRA.
3akoH Oma /151 ydacTka
nemnu. IlocnengosarenbHOE U
napajijieJIbHOE COCIMHEHUE
MIPOBOTHUKOB.

PabGoTa 1 MOILITHOCTH
AIEKTPUUYECKOTO TOKA.
3akoH xoyns—JIenua.
DJIEKTPUYECKHE LIETH U

Habmronenue pa3audHbIX BUIOB JACHCTBUS
AJICKTPUUYECKOTO TOKA M OOHAPYKEHUE ITUX
BUJIOB JE€HUCTBHUS B IIOBCEIHEBHOM KU3HMU.
HabmroneHne BO3HUKHOBEHHMSI Ta30BOTO pa3psiia
Y 3JIEKTPUYECKOTO TOKA B HKHUJIKOCTH

COopka U ucnbITaHUE IEKTPUUECKOM 11enn
IIOCTOSIHHOTO TOKA.

HN3mepenue cuibl Toka aMIepMETPOM.
H3mepenue 3aeKTpUIeCKOTO HAPSKEHUS
BOJIbTMETPOM.

[IpoBenenuie u 0ObSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro0 JJIMHBI, IO ITONEPEYHOTO CEUYCHUS
Y MaTepuana.

HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSIHKEHUS
Ha pe3uCTope.

[IpoBepka npasuiia ClOKEHUS HAPSYKEHU N
IIPY MOCJIEIOBATEIBHOM COEUHEHUH JBYX
pPE3UCTOPOB.

[IpoBepka npaBuiia Jj1si CUJIbI TOKA

IIPY NApAIIIETbHOM COCIMHEHUH PE3UCTOPOB.
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noTpeduTenn
ANEKTPUYECKOU SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTyaluy NOCJIEN0BATENBHOTO U
NIapaJuIeIbBHOTO COEUHEHHNSI IPOBOJHUKOB

B JJOMAIIHUX JIEKTPUYECKHUX CETSAX.

Pemenne 3anau ¢ ucnosib3oBanueM 3akoHa Oma
u hopMyI pacuéTa IEKTPUIECKOro
CONIPOTHBJIECHUS IIPU MTOCIEA0BATEIBHOM U
NIapajuIeIbHOM COETMHEHUU ITPOBOJHUKOB.
Omnpenenenne pabOThI JIEKTPUUECKOrO TOKA,
IIPOTEKAIOLIETO YEPES PESUCTOP.

OnpeneneHre MOIHOCTH 3JIEKTPUIYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA YEPE3
JIAMIIOYKY OT HaNpspKeHUs Ha Her. Onpenenenue
KIII narpeBares.

HccnenoBanue npeoOdpa3oBaHus SHEPTUU

IIPU OABEME I'Py3a JJICKTPOIBUTATEIEM.
OO0bsicHEHUE YCTPONCTBA U IPUHIIUIIA JICUCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OObsicHEeHHE TPUYHUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIIATA JEUCTBUS TJIABKUX MPEIOXPAHUTEIICH.
Pemenue 3amau ¢ uCronap30BaHMEM 3aKOHA
Jxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

ITocTossHHBIE MAaTrHUTBHI.
BzaumopeiicTBue
ITOCTOSTHHBIX MarHUTOB.
MarauTHOeE moJe.
MarauTHOE 1ojie 3eMIiIn

HccnenoBanue MariiTHOTO B3aUMOJIEHCTBUS
ITIOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MarHuTOB MPHU UX OOBEAUHEHUU U Pa3/ICTICHUH.
HccnenoBaHre MarHUTHOT'O B3aUMOICHCTBHS
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M €ro 3HauCHHE IS )KU3HU
Ha 3emiie. OnbIT Dpcrena.
MarsauTtHoe noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBuE
MarduTHOTO II0JIS

Ha MMPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnionp3oBanue
BJICKTPOJABUTATEIICH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSIHHBIX MATHUTOB.
N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHUTOB MPHU X OOBEAUHEHUH U PA3/ICIICHUH.
[IpoBeneHrEe OMBITOB MO BU3yAIM3aLUH MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3ydenue siBIeHNUA HAMArHUYUBAHWS BEIIECTBA.
HccnenoBanue neMCTBUS IIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTH CUJIbl B3AMMOJEHCTBHUS KaTYIIKU

C TOKOM M MarHuTa OT CWJIbI M HaIlPpABJICHUS TOKA
B KaTyUIKE.

AHaJIN3 CUTYyalMi NPAKTUYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAxX, NPOMBILIJIEHHOCTH, MEJIULIMHE).
N3y4denue nericTBUS MarHUTHOTO TTOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yuyeHne nercTBUs AIIEKTPOABUATATES.
Nsmepenne KII/] anexTpoaBurareabHON
YCTaHOBKH.

Pacrio3naBanue 1 aHaIU3 pa3IM4YHBIX
IIPUMEHEHUM DJIEKTPOJABUTATEIIEH

(TpaHCcOPT, OBITOBBIC YCTPOMCTBA U . )

2.4

DJIEKTpOMAarHuTHas
WHITYKITUS

Omnebitel @apajnes. SABneHune
3JEKTPOMAarHUTHOU
uHaykuuu. [Ipasuno Jlenua.
DJIEKTPOreHepaTop.

OTMBITHI 1O HCCICA0BAaHUIO ABJICHUA
C-)JIeKTpOMaFHI/ITHOﬁ HHAYKIOWHA: UCCIICJOBAHUC
W3MEHCHUH 3HAUCHUS U HarpaBJICHUA
HHAYKIIUOHHOI'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKON SHEPTHUU.
DNEeKTPOCTaHINU

Ha BO30OHOBIIIEMbBIX
HMCTOYHUKAX SHEPIUU

Htoro mo pazaeny 37
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I1O ITPO'PAMME
9 KJIACC
Ne HanmenoBanue KoanuectBo | Ilporpammuoe conepxanue | OCHOBHBIE BUJIBI IEATEILHOCTH O0yUYaIOIIUXCS
/11 pa3iesioB U TEM JacoB

y4eOHOT0 IpeIMeTa

Pa3znen 1. Mexannueckue siBJCHUSA
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1.1

MexaHu4eckoe
JIBUYKEHUE U CIIOCOOBI
€r0 OIMMCAHUS

10

MexaHH4YeCcKOe IBHKCHHE.
MarepranbHas TOUKa.
Cucrema orcuéra.
OTHOCUTEIBHOCTD
MEXaHUYECKOT'O IBMKCHUS.
PaBHOMepHOE

HpHMOJ’IHHGﬁHOG JIBHKXCHHC.

HepaBromepnoe

HpHMOJ’IHHGﬁHOG JIBHKXCHHC.

CpGILHHH N MTTHOBCHHaAs
CKOpPOCTHB TCJia IIpU

HCPAaBHOMCPHOM JABUKCHHUM.

Yckopenue.
PaBHOyCKOpEHHOE

MPSMOJIMHEWHOE JBUKECHUE.

CBoOoaHOE TIaZIcHHE.
Ongitel [Nanumes.
PaBHOMEpHOE IBMXKEHNE
110 OKPY>KHOCTH.
[lepnon n yactora
obOpamenus. JIuneiHas u
YTJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHUE Pa3IUYHbBIX IPUMEPOB
MEXaHUYECKOTO JABUKEHHUS.

OO6cyxkaeHue rpaHul] IPUMEHUMOCTH MOJCIIN
«MaTepuaibHas TOUKay.

Onucanrne MEXaHU4YECKOTO ABUKECHUS
paznu4YHbBIMU crioco0amMu (ypaBHEHHE, TabIuLa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYaluH, B KOTOPBIX
IPOSIBIISIETCS] OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JIBH>KCHUSL.

HabGnrogenne MexaHn4eckoro ABUKEHUS Tella
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHue IMyTel U TPACKTOPU IBUKEHUS
OJIHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJ OTCYETA.

Ananu3 tekcra ["anumnes 00 OTHOCUTENBHOCTH
JIBUKEHUS; BHIIIOJHEHHE 3aJaHUI 0 TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenue cpeiHeld CKOPOCTH CKOJIbKEHUS
OpyCKa WM ABUKEHUS IIapyKa 10 HAaKJIOHHOU
IIJIOCKOCTH.

AHanu3 u 00CcyXeHue crocoooB
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LenTpocTpemMuTenbHOE
YCKOpEHHE

NPUOIMKEHHOTO ONIPEIeTICHUS MTHOBEHHOM
CKOPOCTH.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JBYOKCHUS (IIapyKa B )KUAKOCTH, MOJICIIH
AIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).
Onpenenenue myTy, MPOKUICHHOTO 32 TAHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH MYyTH PABHOMEPHOTO
JIBOKCHUSI OT BPEMEHH.

OO0cyx1IeHrEe BO3MOKHBIX TPUHIIAIIOB
JEUCTBUS TPUOOPOB, U3MEPSIIOIITUX CKOPOCTh
(ciuIOMETpPOB).

BrlunciieHne myTy U CKOpOCTH ITPU
PAaBHOYCKOPEHHOM MPSIMOJIMHEUHOM JBUKEHUN
Tena.

OmnpeneneHue NpoMIeHHOrO MYTH U YCKOPEHUS
JBIDKEHUS TeJa Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEUHOTO
JIBI>KCHUS TeJla OT BPEMEHHU.

IIposepka cunome3swi: eciu

npU PABHOYCKOPEHHOM OBUINCEHUU

0e3 Ha4anIbHOU CKOPOCMU NYMU OMHOCAMCA
KaK ps0 HeuémHuIX yuceiu, mo
COOmMBemMcmayoujue NPOMeAHCymKu 8pemeru
0OUHAKOBYL.
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OmnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM TTOCKOCTH.

N3mepenue neproja u 4acTOThl OOpaIeHus
TeJla 0 OKPY>KHOCTH.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO
JIBMDKCHUS TeJla IO OKPY>KHOCTH.

Pemenue 3ama4u Ha onpeieieHUE
KHHEMAaTHYECKUX XapaKTCPUCTUK
MEXaHUUECKOTO JBIKCHHS PA3TUIHBIX BUIOB.
Pacno3naBanue u mpuOIMmKEHHOE OMMCAaHNE
Pa3TUYHBIX BUJOB MEXaHHYECKOTO JIBIKCHHUS
B IIPUPO/JIC U TEXHUKE (Ha MpUMEpax CBOOOTHO
MaAOIINX TeJl, ABMKCHHS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U JP.)

1.2

B3aumoneiicTBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHumn cynepno3suuuun
CHIL.

Cuna ynpyroctu. 3aKOH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIbKEHUS, CUJIa
TPEHUs ITOKOsI, IPYTHUe BUbI
TPEHUS.

Cuia TSKEeCTH U 3aKOH
BCEMUPHOTO TATOTCHUSI.

HabGimroienue u 00cyskIeHUE ONTBITOB

C IBMYKCHHEM TeJjla TPH YMCHBIICHUHN BITHSHHS
JIPYTHX TEJl, MPENSATCTBYIOIMINX JIBIYKESHUIO.
Amnanu3 Tekcta [anumes ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMCHTA,
00OCHOBBIBAIOIIECTO 3aKOH HHEPITHH,
BBITIOJTHCHHE 33JIJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cyx/1eHne BO3MOKHOCTH BBITIOJTHCHHS
3aKOHA MHEPIIUU B PA3IMUHBIX CHCTEMaXx
OTCUETA.

Hab6nronenue u 006Cy)aeHnEe MEXaHUYECKIX
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Y ckopenne cBOOOTHOTO
najieHus. J[pmkeHue rmiaHeT
Bokpyr Connua. IlepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomocTs 1 nieperpysku.
PaBHOBeCHE MaTepranbHOU
TOYKU. AOCOTIOTHO TBEPI0E
Teso. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpaueHus.. MOMEHT CHUIIBL.
LenTp TsxecTn

SABJICHUH, TPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBH’KEHUH OTHOCUTEIIBHO
KaOuHeTa QU3UKH.

JlericTBuUs ¢ BEKTOpPAMM CHUJI: BBINIOJIHEHHE
3aJIaHUM M0 CII0KEHUIO U BBIYUTAHHUIO
BEKTOPOB.

Habmtoienue u/uinm npoBeieHUEe ONbITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
Teja OT MPUJIOKEHHOU K HEMY CHUJIbI U MACChI
Tena.

AHanu3 u 00bACHEHUE SBJICHUN

C UCII0JIb30BaHUEM BTOPOIo 3aKkoHa HbroToHA.
Pemenue 3aa4 ¢ uCronab30BaHUEM BTOPOTO
3akoHa Hpr0TOHA M MpaBuiIa CII0KEHUS CUIL.
Onpenenenue KECTKOCTH NMPYKUHBI.

AHanu3 cutyaruii, B KOTOpbIX Ha0JII01at0TCA
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BaHUEM 3aKOHa [ 'yKa.

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
I'yka.

HccenenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIBXKCHHSA OT CUJIbI HOPMAJIBHOI'O JaBJICHMUA.

OO6cyxaeHue pe3yabTaToB UCCIICIOBAHN.
Omnpenenenue ko3puienTa TpeHust
CKOJIBKCHUSI.

H3mepenue cuibl TPeHHS TTOKOSI.
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Pemenue 3aa4 ¢ MCnoab30BaHHEM (POPMYJIIbI
JUTSL CUITBI TPEHUSI CKOJIbXKEHHUS.

AHanu3 IBWKEHUS TN TOJIBKO MO eHCTBUEM
CHJIBI TSKECTH — CBOOOIHOTO Ta/ICHUS.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJIC€HHs OT MACChI TEJA.

OreHKka BeTUYMHBI CHITBI TSTOTEHUS,
JEHUCTBYIOIIEH MEXKIY IBYMsI TeJIaMU

(mJ1s pa3HBIX Macc).

AHanu3 IBWKEHUS HEOECHBIX Tell

MOJT ICHCTBUEM CHJIBI TATOTCHUS

(C MCNOJIb30BAaHUEM JIOMTOJIHUTEIBHBIX
HMCTOYHUKOB UH(POPMAIIHH).

Peuienue 3a1a4 ¢ MCMOIBb30BAaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUTSL pacu€Ta CHIIBI TSHKECTH.

AHann3 OpUrMHAIBHOIO TEKCTA,
OMKCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMHPHOTO TSATOTEHUS; BBITIOJHEHUE 3aJaHUI
0 TEKCTY (CMBICIIOBOE UTEHUE).

Habmonenue u o0cyx1IeHUE ONBITOB

M0 U3MEHEHUIO Beca Tesa MPU YCKOPEHHOM
JIBIKEHUU.

AHanu3 yCcJIOBU BOSHUKHOBEHHUSI HEBECOMOCTH
U TIEPErpy3KHU.

Pemenue 3aa4 Ha onpeiesIeHUE Beca Tesa

B PA3JIMYHBIX YCIOBUSIX.
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AHanm3 cui, TeUCTBYIONIUX Ha TEJIO,
MTOKOSIIIEEeCs Ha OTope.
OmnpeneneHue EeHTpa TAKECTH PA3IMUHBIX TEll

1.3.

3aKOHBI COXpaHCHUA

10

Nmnynece Tena. I3menenne
uMITysbca. UMIynbc cuiibl.
3aKOH COXpaHEHHMS
uMITyJbca. PeaktuBHoe
JBUKCHHUE.

Mexanunueckas paboTa u
MOIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
paboTsl. [loTeHnmanpHas
SHEPrus Teja, OoJIHITOro
HaJl IOBEPXHOCTHIO 3€MIIH.
[TorenunanbHas 3HEPTrUs
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON DHEPruu

HaOmronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPUPYIOIIUX NIepeIauy UMITYJIbCca

IIpU B3aMMOJICHCTBUH TEN, 3aKOH COXPAHEHUS
HMMITYJIbCa MPU a0COMIOTHO YIPYTOM U
HEYNPYTrOM B3aUMOJICHCTBUU Tell.

AHanu3 cuTyalrui B OKpy>Karomiei >ku3Hu

C UCIOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3naBanue siBIEHUS pEaKTUBHOTO
JBIKEHUS B PUPOJIE U TEXHUKE.
[IpumeHeHne 3aKoHa COXPaHEHUS UMITYJIbCa
JUUIs pacu€Ta pe3yJabTaTOB B3aUMOACHCTBUS TEI
(Ha mpuMepax HEeyIpyroro B3anuMoIeHCTBUSI,
yIPYroro LEHTPATIbHOTO B3aUMOJEHCTBHS IBYX
OJIMHAKOBBIX TeJl, OJTHO U3 KOTOPBIX
HETOJIBUKHO).

Pemenue 3a7a4 ¢ MCNOJIb30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Onpenenenue pabOThI CUIIbI YIPYTOCTH

pH MOBEME TPY3a C UCTIOIB30BAHUEM
HEMOJIBUYKHOTO U MOABUXKHOTO OJIOKOB.
N3mepeHre MOITHOCTH.

N3mepenne moTeHIMalbHONW YSHEPTUN YIIPYTO
ne(OpMUPOBAHHOM MPYKUHBI.
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N3MepeHre KUHEeTUYECKOM SHEPTHUM Tea

0 JJIMHE TOPMO3HOTO ITYTH.
DKCIEpUMEHTAIbHOE CPAaBHEHUE U3MEHECHHUS
MOTEHIMAIBHOW U KUHETUYECKOW SHEPTUM Tena
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKCIepUMEHTaIbHAs IPOBEPKA 3aKOHA
COXPaHECHUSI MEXaHUYECKON SHEPTUU

IIpU CBOOOTHOM TaJCHUHU.

[IpumeHeHune 3aKkOHa COXPAHEHUA
MEXaHUYECKON SHEPTUM ISl pacuéra

MOTEHINAJIbHON Y KHHETUYECKOU YHEPTUM TeNa.

Pemenue 3aJa4d C UCII0JIb30BAHUEM 3aKOHaA
COXpPaHCHUA MEXaHUYECKOM OHCPIUHA

Hror

0 TIO pa3zeiy

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnuecKue
KOJIeOaHus

7

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUOT,
4acToTa, aMIUIUTY/1a.
MaremaTu4ecKum U
PY>KUHHBIN MasTHUKHU.
[IpeBpanienue sHepruu
pu KoJieOaTeIbHOM
JIBUKEHUH.

3aTyxarorue KojaeoaHusl.
Brinyk1eHHbIC KOTIEOaHUS.
Pe3onanc

HaOmronenne xoyiebanuii mox NEUCTBUEM CHUII
TSHKECTH U YIIPYTOCTH U OOHAPY)KEHUE
MOI00HBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE.
AHanu3 kojieOaHuM rpy3a Ha HUTU U

Ha npyxuHe. OnpeeneHne 4acToThl
KOJICOaHMI MaTeMaTHYECKOTO U MPY>KUHHOTO
MasITHUKOB.

Hab6nronenue u 00bSICHEHHE SBICHHUS
pe30oHaHca.

HccnenoBanue 3aBUCHMOCTH ITEPHOIA
KOJIeOaHMI MOABEIIEHHOTO K HUTH TPy3a

OT JIJTMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUO]Ia KOJIEOAHMIA

I'pysa, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py3a.

HaOmnronenue u o0CykAeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTb MTEPHOIa
KoJIe0aHU# MPY>KUHHOTO MasTHUKA OT MaCChI
rpy3a u KECTKOCTH MIPYKUHEI.

[IpumeHeHrne MaTeMaTHIECKOTO U TIPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJIsl ONMCAHUS
KOJIeOaHMI B OKpYKaloleM MUpeE.

Pemenue 3ana4, CBA3aHHBIX C BHIYMCICHUEM
WJIY OLICHKOW 4acTOThI (TIepuo/aa) KojieOaHuit
H3zmepenue yckoperus c60600H020 NAOeHUs:

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHn4ecKHe BOJIHBI.
CBoiiCTBa MEXaHUYECKUX
BOJIH. [IpoonbHbIE U
MoIepeyHbIe BOJIHBL. [[muHa
BOJIHBI U CKOPOCTH €€
pacIpOCTpAHCHUA.
MexaHn4eCKHUe BOJTHBI

B TBEPAOM TeEJIe,
CEMCMUYECKHE BOJTHBI.
3ByK. ['poMKOCTB 3ByKa U
BbICcOTa TOHA. OTpakeHue
3Byka. MHdpa3Byk u
yIbTPa3BYK

OOHapyXeHUE 1 aHaJTU3 BOJTHOBBIX SIBJICHHIM
B OKPY’KaIOIIeM MHpE.

Hab6mronenue pacnpocTpaHeHus MPOA0TIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJICNIN) U
oOHapy>KeHHE aHAJIOTUYHBIX BUI0B BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Brruucnenue qiuHbI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCnepUMEHTAIBHOE OTIPE/ICIICHUE TPaHUI]
JaCTOTHI CIIBIIIMUMBIX 3BYKOBBIX KOJICOaHHUIA.
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHCIIE, C UCIIOIH30BaHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).

HaGmronenue u 00ObICHEHUE SIBJIEHUS
aKyCTHUYECKOTO pe30HaHca.
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AHaNM3 OpUrMHAIBLHOTO TEKCTAa, MOCBAIIEHHOTO
MCITI0JIb30BAHUIO 3BYKa (WM YJIbTPa3BYKa)

B TEXHHKE (9XOJIOKALIUSI, YIBTPA3BYK

B MEUIIMHE U JIP.); BHITIOJIHEHHUE 3a1aHUM

10 TEKCTY (CMBICIIOBOE UYTEHUE)

Hroro no pazneny

15

Pa3znen 3. BHCKTPOMaFHHTHOC MOJI€ H JJICKTPOMATIHUTHBLIC BOJIHBI

3.1 | DneKkTpoMarHuTHOE 6 DIEeKTPOMAarHuTHOE TOJIE. [TocTpoenue paccykaeHui, 000CHOBBIBAIOIINX
10JIE U DNEeKTPOMarHUTHBIE BOJHBI. | B3aUMOCBS3b 3JIEKTPUYECKOIO U MArHUTHOT'O
AJIEKTPOMAarHUTHHIE CaoiicTBa TIOJIEH.

BOJIHBI AICKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE N3yUYEHHUE CBOICTB
IIxaa 5IEKTPOMAarHUTHEIX | 3ICKTPOMArHUTHBIX BOJIH (B TOM YHCIIC
BOJIH. Vcrionb30Banue C TIOMOIIbI0 MOOMIBHOTO TenedoHa).
ANEKTPOMATHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
DNEeKTPOMAarHUTHAs IPUPOJa | AHAIU3 TEKCTOB, OMKUCHIBAIOIIMX MTPOSBICHHSI
cBeTa. CKOpOCTBH CBETA. AJIIEKTPOMATrHUTHOTO U3JyYEHHUs B IPUPOJIE:
BoinoBbie CBOMCTBA CBETA | )KHMBBIC OPTaHU3MBI, U3TyUeHHsI HEOSCHBIX Tel
(CMBICIOBOE UTEHHE).
Pacrnio3znaBanue 1 aHanu3 pa3inyHbIX
IIPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3ydeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3agau ¢ ucnonb3zoBaHueMm GHopmy
JUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJIUHBI
BOJIHBI U YaCTOTHI CBETA
Hroro mo pazaemy 6
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Pa3znen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JIyueBast MOZIEIIb CBETA.
HctouHuku cBera.
[IpssmonHeHOE
pacrpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsI.
Otpaxenue ceera. [Imockoe
3€pKajo. 3aKOH OTPAXKEHUs
CBETA.

[Ipenomienue ceera. 3aK0OH
npenomiieHus ceera. [lonnoe
BHYTPEHHEE OTPaKCHHE
ceera. Mcnons3oBanue
MOJIHOTO BHYTPEHHETO
OTPaXKEHUS B ONITUYECKUX
CBETOBOJAX

HabGnrogeHnue oneIToB, AEMOHCTPUPYIOIIHNX
SIBJICHHE IIPSIMOJIMHEWHOIO PACIIPOCTPAHECHHUS
cBeTa (BOZHUKHOBEHUE TEHU U MOJIyTEHHU),

Y UX UHTEPHIPETALHs ¢ UCIIOJIb30BaHUEM
IIOHATHUS CBETOBOTO JIy4a.

OObsiCHEHUE U MOJEITHPOBAHNE COJTHEYHOTO U
JIYHHOTO 3aTMEHHM.

HccnenoBanue 3aBUCUMOCTH yTIJla OTPaXKEHUs
CBETOBOTO JIy4a OT yIJIa NaJcHUS.

N3yuyenue cBOMCTB H300pakeHUs B INIOCKOM
3epKaje.

Habmtonenue u o0bsiCHEHNE ONBITOB

10 NIOJTYYEHUI0 N300pakeHU B BOTHYTOM U
BBIYKJIOM 3epkanax. HaOmonenue u
OOBSICHEHHE ONBITOB 110 MPETOMIICHUIO CBETA
Ha I'PaHULIEC Pa3JIUYHbIX CPEll, B TOM UHUCJIE
OMBITOB C MOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCHMOCTH yTiia
MPEJIOMJIEHUS OT yrJia MaJIeHrus CBETOBOIO Jyda
Ha TPaHULIEC «BO3TYyX—CTEKIIOM.
Pacrnio3zHaBaHue SIBICHUM OTpaXEHUS U
MIPEJIOMJICHUS CBETA B TOBCETHEBHOM KU3HHU.
AHanu3 1 00bsICHEHHUE SBJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ UCIOJIb30BAaHUEM 3aKOHOB
OTpPaXXKEHUS U NPEJTOMIICHHSI CBETA
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4.2 | JIuH3BI U ONITHYCCKUE 6 JIunza. Xox myueit B iunze. | [lonmydyenne n3o0paxeHuit ¢ MOMOIIBIO
npuodopsI OnTHueckas cucrema coOuparoIel ¥ pacceuBaIOLIEH JINH3.
¢doroanmapara, MuKpockomna | Onpenenenue GOKyCHOTO PacCTOSTHUS U
u Teneckona. ['na3 kak ONITUYECKOU CHJIBI COOMPAIOILEH JINH3BI.
ONTUYECKAS] CUCTEMA. AHanu3 yCcTpouCTBa U MPUHIHUIA I€UCTBUS
bnuzopykocTs u HEKOTOPBIX ONTHYECKUX PUOOPOB:
JaTbHO30PKOCTh ¢doToannapara, MUKpPOCKOIIA, TEIECKOIIA.
W3ydyenne Moienu ria3a Kak ONTHYECKOH
CUCTEMBI. AHaNIuU3 IBJICHUI OJIM30PYKOCTH
Y TaTbHO30PKOCTH, MIPUHIIHUIA JCHCTBHS
OUYKOB
4.3 | Paznosxxenue 6enoro 3 Pasnoxenue Oenoro ceeta HabGnronenue pasioxeHus: 0e1oro ceeta
CBETa B CIIEKTP B criekTp. OnbITel HprOTOHA. | B CIIEKTP.
CroxeHue CreKTpaTbHbIX Habnronenue u 00bsICHEHUE OTBITOB
nBeToB. /lucnepcus ceera 10 MIOJTYYEHUIO OEJIOT0 CBETa MU CIO0KEHUU
CBETa Pa3HbIX I[BETOB.
[TpoBenenue n 00ObSICHEHHE ONBITOB
10 BOCIIPUATHIO 1[BETA MPEAMETOB IIPH UX
HAOJIOICHUH Yepe3 IIBETOBBIC (DUIIBTPHI
(LIBETHBIE OYKH)
Hroro no pazgeny 15
Pasznen 5. KBanToBble IBJIeHUS
5.1 | Ucniyckanue u 4 OnbiTel Pezepdopna u OO6cyxaenue 1enau onbiToB Pezepdopaa

IIOIJIOIMICHUEC CBCTA
aTOMOM

IIaHCTapHad MOACIIb aTOMaA.

Mopaens atoma bopa.
Hcnyckanue v noriomeHue

I10 UCCJICAOBAHHUIO aTOMOB, BBIIBH?KCHHUC
TAIIOTE3 O BOBMOXKHBIX pE3YyJibTaTaX OIIbITOB
B 3aBUCUMOCTH OT IpCAIIojaaracMoro CTpoCHus
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cBeTra aTOMOM. KBaHTBL.
JInHenvaTeIe CIEKTPBI

aTOMOB, (POPMYIMPOBAHUE BHIBOJIOB

U3 PE3yJbTaTOB OIIBITOB.

OO6cy:x1eHne TpOTUBOPEUHIA IIJIaHETAPHOU
MOJEIN aTOMa U OCHOBAHUU JJIS1 TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTaX 3JIEKTPOHOB.
HabnroneHue CruloniHbIX U JIMHEWYaThIX
CIIEKTPOB U3JIyYEHHUs PA3JIUYHBIX BEILECTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYyUEHUS

5.2

Crpoenue aToMHOT0
aqpa

PanpnoaktuBHOCTH. Anba-,
0eTa- ¥ raMMa-u3JIydeHHUs.
CtpoeHue aTOMHOTO 41pa.
Hyknonnast Mmoaenp
aTOMHOTrO sizipa. M30Tomsl.
PannoakTuBHEBIE
npespauieHus. llepuon
MOJIypacrajia aTOMHBIX AJIEp

OO0cyxaeHue BO3MOKHBIX TUIIOTE3 O MOAEIIAX
CTPOCHMUS s1pa.

Onpenenenue coctasa saep MO 3aJaHHBIM
MAaCCOBBIM U 3apsIIOBBIM YHCIIAM U

I10 MOJIOKEHUIO B IIEPUOANYECKON CUCTEME
DJIIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SAPA U €T
ITOJIOKEHUS B IEPUOIMYECKON CHCTEME

IIPU O0-PATMOAKTUBHOCTH.

HccenenoBanue TpeKOB (i-4aCTUIL] 110 TOTOBBIM
dboTorpadusim.

OOHapyxeHue 1 U3MEepeHHe paauallMOHHOTO
¢dboHa ¢ MOMOUIBIO T03UMETPA, OIICHKA €T
MHTEHCUBHOCTH.

AHanu3 OMOJIOTUYECKUX N3MEHEHU,
MPOUCXOIAIINX MO IEVCTBUEM
PaaOaKTUBHBIX U3Ty4YCHUM.
Hcnonp30Banne paguOAKTUBHBIX U3JIy4EHUN
B MEIUIIMHE
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5.3 | SnepHbie peakiuu 7 SAnepHblie peakuu. 3akoHbl | Pemenue 3a7a4 ¢ MCHOJIb30BAHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPAaHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI0 YHCEJl. DHEPTUS | HA OMpeielieHUe Pe3yIbTaToOB SAEPHBIX
CBSI3M aTOMHBIX siiep. CBsA3b | peakiuii; aHaJnu3 BOZMOKHOCTH WU
MAacChl ¥ Hepruu. Peakunyu | HEBO3MOXHOCTH SICPHOU peaKITuu.
CUHTE3a U JACIICHUS SIEP. OneHKa SHEPTUH CBSI3U SAEP C UCIOIb30BAHUEM
Hcrounuku sHeprun ConHna | popmysasl DWHIITSHHA.
1 3BE31. SnepHas OO0cy:x/1eHnE MEPCIEKTUB UCTIONb30BAHMS
JHepreTuka. /lencreus YIIPaBISIEMOI0 TEPMOSIEPHOIO CHHTE3A.
PaIuOaKTHBHEIX M3IIydYeHHH | OOCYXICHUE TPEUMYIIECTB U SKOJIOTUICCKIX
Ha )KMBBIE OPTraHU3MbI po0JieM, CBSI3aHHBIX C SAEPHOIN SHEPreTUKOM
Hroro no pazneny 17

IHoBTOPUTEIBLHO-0000IIAK NI MOTYJIb

[ToBTOpEHUE 1
00oO01IeHne
COJIEpKaHUs Kypca
bu3uky 3a 7-9 KIaccel

9

Cucremaruzanus u
0000111eH1Ee TTPEIMETHOTO
COJIEpKaHus U OIbITa
JeSITeNIbHOCTH,
IPUOOPETEHHOTO

IpU U3YYEHUU BCETO Kypca
(U3UKKN OCHOBHOTO 00IIIETO
o0pa3oBaHUs.

IToaroroBka kK OCHOBHOMY
roCy/1apCTBEHHOMY
9K3aMeHy Mo (pusnke

U1 00y4JaroIuXCs,
BBIOpABIINX 3TOT Y4E€OHBII
npeaMeT

Brlinonnenne yueOHbIX 3aJaHUi, TPEOYIOMIMX
JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEepU3YIOIIUX €CTECTBEHHOHAYUHYIO
I'PaMOTHOCT:

— MIPUMEHEHUS MTOJIyYEHHBIX 3HAaHUI

JUJIS HAYYHOTO O0BsICHEHUS (PU3UYECKUX
SIBJICHUM B OKPY>KaIOLLEW IPUPOJE,

B [TOBCEJTHEBHOM KM3HU U BBISIBJICHUS
(bU3MYECKUX OCHOB psiJla COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHUS OCBOEHHBIX
AKCIIEPUMEHTAJIbHBIX YMEHUI

JUISL UCCIIEI0BaHMsI (PU3NUECKUX SIBICHUH,
B TOM YHCJIE JJIs IPOBEPKHU THIIOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a/1a4, B TOM YUCIIE
MPEe/INOoJIararoIIuX NCIOJIb30BaHNE (PUZNIECKUX
Mojielield 1 OCHOBaHHBIX Ha COJEP KaHUU
pPa3IUYHBIX pa3AesioB Kypca PU3NKH.
BrlnonHenue 1 3amura rpynnoBbIX WK
WHIUBUYyAJIBHBIX IPOEKTOB, CBA3aHHBIX

C COJIEp’)KaHUEM Kypca (PU3UKH

Hroro no pazneny 9
OBLIEE KOJIMYECTBO 102
YACOB I1O ITPO'PAMME
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