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1. IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

N3yuenue ydyebHoro mpenmera «Pusnka» Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl JOJKHO OOECIeYuBaTh JAOCTHKEHUE CIEAYIONINX JIMYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe éocnumanue:

. MPOSIBJICHHE WHTEpeca K WCTOPUU W COBPEMEHHOMY COCTOSIHHIO
POCCHIICKOM (pM3HUECKON HAYKU;

. IIEHHOCTHOE OTHOIICHHE K JOCTH)KCHHSM POCCHUCKHUX YYEHBIX -
(U3UKOB.

Fpa.ucdaucxoe u ()yxoeuo-npaecmeeuuoe eocnumanue.

. TOTOBHOCTh K aKTHBHOMY YyYacTHIO B OOCYXKJICHHMH OOIICCTBEHHO-
3HAQYMMBIX M ATUYECKUX MPOOJIEM, CBS3AaHHBIX C MPAKTUYECKUM IMPUMEHEHUEM
JOCTUXKEHUUN PUBUKY;

. OCO3HAHWE BAXHOCTH MOPAJbHO-3THYECKUX MPUHIIUMIIOB B Jes-
TEJIbHOCTH Y4YEHOTO.

Jcmemuueckoe eocnumanue:

° BOCIIpUATHC OCTCTUYCCKUX KauCCTB (bHSH‘lGCKOﬁ HaYKH: eé rap-
MOHHNYHOI'O ITIOCTPOCHHUA, CTPOT'OCTH, TOYHOCTH, JIAKOHUYIHOCTH.

lleunocmu HAYYHO20 NO3HAHUA:

. OCO3HAHHME LEHHOCTH (PU3NYECKON HAYKH KaK MOILIHOTO MHCTPYyMEHTa
IIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTHMHM, BAXXHEWIIEH COCTABISIOLICH
KYJbTYpBHI,

. pa3BUTHE HAyYHOW JIFOOO3HATEIBLHOCTH, HHTEpeca K HCCIeI0Ba-
TEeNbCKON IEITECIHbHOCTH.

Dopmuposanue Kyapmypot 300p06bs U IMOUUOHATILHO20 01A20N0TAYYUA:

. OCO3HAHUE IIEHHOCTU 0€30MacHOTO o0pa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, Ba)XHOCTH TIpaBWJI O€30MacHOTO TIOBEJACHHUS Ha
TpaHCIIOPTE, Ha JOporax, C JJICKTPUYECKUM M TEIUIOBHIM OOOpPYJIOBaHHEM B
JIOMAIITHAX yCIIOBUSX;

. c(hOpMHPOBAHHOCThH HAaBBIKA peieKCHu, TPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TaKOTO e MpaBa y APYyroro 4yejaoBeKa.

Tpyooeoe socnumanue:



. AKTUBHOE y4acTUE B PEIICHUU MPAKTUYECKUX 3a/]a4 (B paMKax CEMbH,
IIKOJIBI, TOpO/a, Kpasi) TEXHOJOTMYECKOW | COIMaJIbHOW HamNpaBJIC€HHOCTH,
TpeOYIOIIKUX B TOM YKCIIE U (U3HMUECKUX 3HAHUM;

. UHTEpPEC K NPAKTUYECKOMY H3yYeHHIO MpodeccHii, CBSI3aHHBIX C
bu3HKOn.

IKonozuueckoe eocnumanue:

. OpUEHTAIUs Ha MPUMEHEHNUE (PU3UYECKUX 3HAHUW JIJIs pEelIeHUs 3a]1a4
B 00JacTH OKpyXKalomel Ccpebl, IIaHUPOBAHHS TIOCTYIIKOB M OIEHKH WX
BO3MOYKHBIX ITOCJICICTBUU JUJIsL OKPY’KAIOILIEH CPEebl;

. OCO3HaHHWE TJI00aJbHOTO XapaKTepa »SKOJOTWYECKUX MpodieM u
MyTEN UX PEILICHHUS.

Aoanmayusa odyuarouie2oca K USMEHAIOWUMCA YCI08UAM COUUATbHOU U
npUpPoOHOiIl cpeowbl:

. NOTPEOHOCTh BO B3aUMOJICUCTBUM MPHU BBINOJHEHUU UCCIEIOBAHUN 1
IPOEKTOB (PU3NYECKON HANTPABIECHHOCTH, OTKPBITOCTh OMbBITY U 3HAHUSAM JAPYTHX;

. MOBBIIIIEHUE YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 IPaKTHUYECKYIO
JEATENIbHOCTD;
. noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUU, B TOM uucie Qop-

MYJIUPOBATb NACH, IMOHATHA, THUIIOTE3bI O CI)I/I?)I/I‘-ICCKI/IX 00BEKTax U SABJICHUAX

. OCO3HaHUE NIePUIIUTOB COOCTBEHHBIX 3HAHWW U KOMIETEHTHOCTEH B
00JacTH (PU3HKWY;

. MJIAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHUM HOBBIX (PU3UUYECKUX
3HAHUU;
. CTPEMJICHUE AHAJIM3UPOBATh W BBISIBISITh B3aUMOCBSI3U TPUPO/IBI,

06HI€CTBa U DKOHOMHUKH, B TOM 4YHCJIC C UCITIOJIb30BAHHUCM (bHBI/II-IeCKI/IX 3H3HHI>1;

. OLICHKA CBOMX JEHCTBUM C YYETOM BIIMSHHS HA OKPYXKAIOIILYIO Cpeny,
BO3MOYKHBIX [JI00AIbHBIX TOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATbBI
YHuBepcaJbHbIE MO3HABATEIbHbIE e CTBUS
ba3zoevie nocuueckue oeiicmeusn:

. BBISIBIIAITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUI);



. YCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIMKI, OCHOBAHUS
J1s1 0000IIEHNS U CpaBHEHUS,;

. BBIABJIITH 3dKOHOMCPHOCTH H IIPOTHUBOPCUYHUA B pPACCMATPHUBACMBIX
q)aKTaX, JaHHBIX U H&6J’IIOI[€HI/IHX, OTHOCAIIMNXCA K (I)H?)I/IIIGCKI/IM SABJIICHUSAM,

. BBISBJISITH TPHYUHHO-CJICIICTBEHHBIC CBSI3M TP HM3YYCHHUHM (DU3H-
YECKUX SIBJICHUH M MPOIIECCOB; JCJIaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTHBHBIX
U WHIYKTHBHBIX YMO3aKJIIOYCHHM, BBIABUTATh THIIOTE3bI O B3aHMOCBS3SIX
(bU3UYECKUX BEINYNH;

. CaMOCTOSITEJIbHO BBIOMPATh CIOCO0 pelieHus] yueOHOM ¢u3ndecKon
3amaun  (CpaBHEHHE HECKOJBKHMX BapHaHTOB peEIICHHs, BBIOOp Hamboee
MOJIXOJISITIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3zoevie uccneoosamenvckue oelicmeus:

. UCIIOJB30BaTh  BONPOCHI KaK HUCCIEAOBATEIbCKUNH  HHCTPYMEHT
MTO3HAHUS;
. MPOBOAUTL IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OIBIT, He-

CIIO>KHBIN (1)PI3PI“IGCKPIIZ 9KCIICPUMCHT, HeOOJIBIIIOE HCCICAOBAHHUC (1)I/I3I/ILIGCKOTO
SBJICHHS,

. OOCHUMBATb Ha IIPHMCHHMOCTL H OJOCTOBCPHOCTDH I/IH(I)OpMaIIHIO,
IMOJYUYCHHYIO B X0AC UCCICAOBAHUA UIIN DKCIICPUMCHTA,

. CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHUST W BBIBOJBI MO pe-
3yJbTaTaM NPOBEIEHHOTO HAOIIOIEHHUS, ONIBITA, UCCIIEAOBAHMS;

. MPOTHO3UPOBAaTh BO3MOXKHOE JalibHEWIlee pa3BUTHE (PUIUUECKUX
IPOLIECCOB, a TaKXX€ BBIABUIATh MPEANOJIOKEHUS 00 HMX pa3BUTUUM B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Paboma c ungpopmanuei:

. IPUMEHATh PA3JHMYHBIE METOJbl, MHCTPYMEHTBl M 3alpoChl IpHU
MOMCKE M O0TOOpE MHPOPMALMKU WM JAHHBIX C YYETOM MPEMJIOKEHHOU yuyeOHOM
dbuznyeckoii 3a1a4u;

. aHAIM3UPOBaTh, CHCTEMATH3UPOBaTh W HHTEPIPETHPOBATH HWH-
dbopmManuio pa3IMIHbIX BUI0B U (DOPM MpeICTaBICHNUS;

. CaMOCTOATENILHO BBIOMpATh ONTUMAIBHYIO (OpMY TMpEACTaBICHUS
uHOpMAIIMU U WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
TuarpaMMamu, HTHOU Tpadukoit 1 nX KOMOWHAIIUSMH.

YHI/IBepca.]'II)HbIe KOMMYHHUKATHBHBIC I[CﬁCTBl/Iﬂ



Obwenue:

. B XOJC¢ OOCYXICHHS Y4YCOHOro MaTepualia, pe3yJabTaToB Jlabopa-
TOPHBIX pabOT M IMPOCKTOB 33J1aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIaeMON TEMBbI U
BBICKa3bIBaTh HJICH, HAIICIICHHBIC Ha pEIICHHWE 3a7ayd W MOJACp)KaHUe
OaroxenaTeaIbHOCTH OOIICHUS;

. COTIOCTABJISITh CBOM CYXKJIEHHSI C CYXICHUSIMU JIPYTHX YYaCTHUKOB
auasnora, OOHaApPYXKUBATh PA3IMIUE U CXOACTBO MMO3HIIHIA;

° BbIpaXaThb CBOIO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

. nyOJUYHO TPENCTaBIATh PE3YJbTAThl BBITOJIHEHHOTO (HU3HUUYECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA).

Coemecmnasn deamenvHocmy (COmMpyOHUUECHE0):

. MOHMMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAM-
BUIyaJbHOM pabOTHI IPHU PEIICHUH KOHKPETHOW (pU3HUUECKOM MPOOIEeMBbI;

. NPUHUMATh 1€JIM COBMECTHOM JIESITEIBHOCTH, OPraHU30BBIBAThH
JNEUCTBUS MO €€ JOCTHKEHUIO: PACHpelensaTh POJU, OOCYXIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOCH;

. BBITIOJTHSATH CBOIO YacCTh pabOThI, IOCTUTAsE KAYECTBEHHOTO Pe3yJjIbTara
[0 CBOEMY HAIIPABIICHUIO U KOOPAUHUPYS CBOM JCHUCTBHUS C JPYTMMH YICHAMU
KOMaH/Ibl;

. OLICHMBATh KaY€CTBO CBOETO BKJIAJa B OOIINIA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENbHO C(POPMYITHMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICUCTBUSI.

YHuBepcaJbHbIC peryasiTUBHbIC 1CHCTBUS
Camoopzanusayus:

. BBISIBIIATH MPOOJIEMBbI B JKM3HEHHBIX W Y4EOHBIX CUTYyaIusiX, Tpe-
OyIOIUX A pereHus: GU3NUeCKuX 3HAaHU;

. OPUEHTUPOBATLCA B PA3JIUYHBIX IOAXOJAX IPUHATHUS PELICHUN
(MHAMBUAYATbHOE, IPUHATUE PEILICHUS B IPYIINE, IPUHATHE PEIICHUN IPYIION);

. CaMOCTOATENIbHO COCTAaBJIATh AJITOPUTM pelieHuss GU3HUECKON 3a1aun
WIM TUIaHa HUCCIENOBAHMS C YYETOM HMMEIOLIUMXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEJIaraéMble BApUAHTHI PEILIEHU;

. JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (peghrexcus):



. JlaBaTh AJCKBAaTHYIO OLICHKY CHUTyallMH W IMpeajarath IUJIaH €€ u3-
MEHEHMUS;

. OOBSCHATh TMPUYMUHBI JIOCTHKEHUS (HE JOCTUXKEHHUS) Ppe3yJbTaTOB
NeSTEeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

. BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIIOJI-
HEHUS (PU3UYECKOrO HCCIEAOBAHMA WJIM TPOEKTa) HA OCHOBE HOBBIX
OOCTOATENIHCTB, U3MEHUBIINXCS CUTYallMid, YCTAHOBICHHBIX OLIMOOK, BOSHUKIINX
TPYIHOCTEW;

. OOCHUBATDb COOTBCTCTBUC PC3yJIbTaTa LCJIN U YCIIOBHUAM.
3M0l(u0HaJlebll7 unmesiiiekm.:

° CTaBUThL CceOS HAa MECTO APYroro 4cCjIOBCKa B XOJAC CIIOpa HJIM OUC-
KyCCHH Ha HAYYHYIO TCMY, IOHUMATh MOTUBLI, HAMCPCHUA U JIOTUKY APYIoro.

Ilpunamue cedsa u opyzux:

. IPU3HABATh CBOE MPABO HA OLUIMOKY MPHU PEIICHUH (PU3UUECKUX 3a]1a4
WJIM B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HHPEAMETHBIE PE3YJIBTATBI
7 KIIACC

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTpa)kaTh
c(OpPMHPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHIA:

. WCIIOJIB30BaTh TIOHATHS: (PU3NYECKHE W XHUMHYCCKHUE SIBICHMUS;
HaOJFOICHUE, PKCIIEPUMEHT, MOJIEh, TUTIOTE3a; CAMHUIIBI (PM3MUYCCKUX BEINYNH;
aTOM, MOJIeKyJa, arperaTHble COCTOSHHMS BemecTBa (TBEpAOE, IKUIKOE,
razoo0pa3Hoe); MeEXaHHUYeCKoe JBHXKEHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE,
MPSIMOJIMHEWHOE), TPACKTOPHS, paBHOJCHCTBYOIIas cwi, Aedopmarnus (ympyras,
MJIaCTHUYECKas ), HEBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

. paznuyath siBeHus (nud@y3us; TEMIOBOE JBWKEHUE YaCTHUI[ Be-
IIECTBA; PAaBHOMEPHOE JBW)KCHHE, HEPAaBHOMEPHOE JIBIDKCHHE, WHEPIIHS;
B3aMMOJICUCTBHE TEJ; paBHOBECHE TBEP/IBIX TEI C 3aKPETUIEHHON OCHIO BPAIICHHUS;
nepeaada JaBJICHUS TBEPABIMU TeJIaMH, KUIKOCTSAMH M Ta3aMu; aTMOC(EpHOe
NaBJiCHWE; TUTABAaHUE TEJ, TMPEBpaICHUS MEXAaHWYEeCKOW DSHEpPruM) II0
OMMCAHHUIO UX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHX
JaHHOE (PH3UUYECKOe SIBJICHHUC,

. pacno3HaBaTh TPOSBICHWE W3YYECHHBIX (PU3MUECKUX SIBJICHUI B
OKpY’)KaroleM MUpe, B TOM uucie (U3UYECKHE SIBJICHUS B MPUPOJAE: MPUMEPHI
JIBVKEHUS C PA3JIMYHBIMUA CKOPOCTSIMHU B KMBOM M HEXKHUBOW NMPUPOAE; ACUCTBUE



CHJIbI TPEHUS B MPUPOJE U TEXHHUKE; BIUSIHUE aTMOC(HEPHOTO aBJICHUS Ha JKUBOMN
OpraHu3M; IUIaBaHHWE pbIO; phlUard B TEJE€ YEJIOBEKAa; MPU 3TOM MEPEBOAMTH
MPaKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIJICISATh CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKU
bu3HYECcKUX SBJICHUI;

. OMKCHIBATh HM3YyYCHHBIE CBOWCTBA Tel M (U3MYECKUE SIBIICHUS, HC-
noJib3yst (U3MYECKUE BETUYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
IIyTh, CKOPOCTb, CPEAHASA CKOPOCTh, CHJIa YNPYIOCTH, CHJIA TSKECTH, BEC TEIa,
CWJIa TPEHUS, JaBjieHue (TBEPIOTO Tela, )KUIKOCTH, T'a3a), BHITAIKUBAIOIIAS CHJIA,
MexaHuveckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PPUIIUEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETUYECKAasl U MOTEHIUAJIbHASI SHEPTHs); U
ONMKMCAHUM TPABUIIBHO TPAKTOBATh (DPU3UUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
UX O0O03HAUYCHHMS U €IUHUIIBI (U3UYECKUX BEIWYMH, HAXOJUTh (DOPMYIIbL,
CBSI3bIBAIONINE JaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpaUKu U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJIUYUH,

. XapakTepu30BaTh CBOMCTBA Tej, (PU3WUYECKUE SIBICHUS M IPOIIECCHI,
UCIIOJIb3YsI TIPAaBWJIA CIIOXKEHUS CHJI (BJIOJIb OJTHOM TIpsiMoif), 3akoH ['yka, 3aKoH
[Mackans, 3akoH Apxumena, MPaBUIO paBHOBecUs phiuara (OJ0Ka), «30JI0TOE
MPAaBWJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHWYECKON SHEpPruu; Ipu 3TOM
JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTEMaTHYECKOE
BBIpaKEHUE;

. OOBSCHATHh (PU3NYECKHUE SIBICHUS, TPOIECCHI W CBOWCTBA TEJ, B TOM
YUCI€ W B KOHTEKCTE CHTyalluii TPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISBIISTh TPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBICHeHHWE H3 1—2
JIOTUYECKUX IIaroB ¢ OMopoit Ha 1—?2 W3y4eHHBIX CBOWCTBA (PU3UUECKUX SBJICHUM,
(bU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

. pelmarb pacu€THble 3aayd B 1—2 AEHCTBUS, UCIOJIb3YSl 3aKOHBI U
dbopmyIbl, CBs3BIBaONMIME (DU3NUECKUE BEIMYMHBI: HA OCHOBE aHaJIW3a YCJIOBUS
3a/1aud 3alUChIBATh KPATKOE YCJIOBHUE, MOJICTABIATh (DU3UYECKHE BEIMYUHBI B
dbopMyJibl U TTPOBOAUTHL PACUETHI, HAXOAUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBbIE
JUISL pelieHusl 3a7ad, OIICHUBATh PEATUCTUYHOCTh TOJYYeHHOW (U3HUECKOU
BEJINYMHBIL;

. pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TPU TMOMOIIU
(bU3MYEeCKUX METOJIOB; B OIMHMCAHUM WCCJICNOBAHUS BBIICISATH IMPOBEPSIEMOE
npeanoyioxkeHue (TUIMoTe3y), paszivyaTh U HMHTEPNPETUPOBATH TMOITYUYEHHBIN
pe3yJbTaT, HAXOAUTh OIIMOKU B XOJI€ OTBITA, JISJaTh BHIBOJIBI IO €TI0 PE3yiIbTaTaM;

. MPOBOAUThL ONBITHI MO0 HAOMIOJEHUIO (U3UYECKUX SBJICHUM WU
bu3nYecKkux CBOWCTB Tel: (POpMyIUpPOBATH MPOBEPSEMBIE TMPEIOJIOKECHUS,



coOMpaTh YCTAHOBKY M3 TIPEJIOKEHHOTO 000PYI0BaHMSI, 3aITUCHIBATEH XOJ OTBITA U
(bopMyIMpOBaTH BHIBOIBI,

. BBIIIOJIHATH NPSAMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl TEla,
o0bEMa, CWJIBI U TEMIIEpaTypbl C HCHOJIb30BAHUEM AaHAJOIOBBIX U LUPPOBBIX
npuOOpOB; 3aMKCHIBATh MOKa3aHUS MPUOOPOB C y4ETOM 3aaHHOW abCONIOTHOMN
IIOTPEIIHOCTH U3MEPEHNN;

. NPOBOANUTH HCCIIEJOBAHUE 3aBHUCHUMOCTH OJHON (PU3NYECKONW Be-
JUYMHBI OT JPYrOd C MCHOJB30BAHUEM MPSAMBIX U3MEPEHUHN (3aBUCHUMOCTH IYTH
PAaBHOMEPHO JBMJKYLIETOCS Tejda OT BPEMEHM JBWKCHHs TeEJa; CHUJIbl TPEHUS
CKOJIbKEHUSI OT Beca Tejla, KayecTBa OOpadOTKM MOBEPXHOCTEH Tel W
HE3aBUCUMOCTH CWJIBI TPEHUs OT IUIOIIAAM CONPUKOCHOBEHHs TEJ; CHIIBI
YOPYTOCTA OT YJUIMHEHUS NPYXKUHBI; BBITAIKUBAIOIIECH CHUJIBI OT 00BEMA MOTpy-
XKEHHOM YacTH TeJla U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT ILUIOTHOCTHU
TeNa, OT NIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO; YCIOBHUM IIJIaBaHUS TeJl, YCIOBUH
paBHOBecHsd pblyara M OJIOKOB); Y4YacTBOBATh B IUIAHUPOBAHHM Y4E€OHOTO
UCCIIEJOBaHMsI, COOMpaTh YCTAaHOBKY U  BBINOJHATH HM3MEPEHUs, CIeays
IPEUIOKEHHOMY IUIaHy, (PUKCHUPOBATh pE3yJbTaThl IMOJYyYEHHOW 3aBUCHUMOCTHU
¢u3nyecKux BEIMYMH B BUJEC MPEAJIOKEHHBIX TaOMul U TpaduKoB, JA€IaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

. MPOBOJAUTH KOCBEHHBIE U3MEPEHUS (DU3NYECKUX BEIUYUH (TUIOTHOCTD
BEIIECTBA XUJIKOCTH WU TBEPJOrO TEla; CHJIAa TPEHUS CKOJIbKCHHS; JIaBJICHUE
BO3/lyXa; BBITAJKUBAIONIAS CHUJIA, ACHUCTBYIOIIAs HA MOTPYXKEHHOE B KHUIKOCTH
Teno; KOIPPUIMEHT TOJIE3HOTO JEHCTBUS TPOCTHIX MEXaHU3MOB), CIEAys
MPEIIOKEHHOW WHCTPYKIIMH: TPU BBITIOJHEHUH H3MEPEHUN coOuparh dKCIepu-
MEHTAJIbHYI YCTAHOBKY Y BBIUMCIISATH 3HAYCHUE NCKOMOW BEJIMYNHBI,

. COOJI0/IaTh TpaBWJIa TEXHUKW Oe€30macHOCTH Tpu pabore ¢ iabo-
paTOpPHBIM 00OPYAOBAHUEM;

. yKa3blBaTh TMPUHLMIBI  JACHCTBUS NPUOOPOB U  TEXHUUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, JUHAMOMETP, COOOIAIOIIMECS COCYIbI, OapoMeTp,
phIUar, MOJBUKHBIN U HETIOABUKHBIN 0JI0K, HAKJIOHHAS! TUTIOCKOCTH;

. XapaKTEPU30BaTh TPHUHIUMBI JCHCTBUS W3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl HA UX ONHMCaHUA (B TOM YHCJE: MOAIINITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKHNA IPECC, MAHOMETP, BBICOTOMED,
MOPIIHEBOM HACOC, apEOMETp), HMCIOJIb3ys 3HAHUS O CBOWCTBAX (PU3MYECKHUX
SBJICHUI U HEOOXOANMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. OPUBOAUTH MpUMEPHl / HAXOAUTh HMHPOPMALMIO O MPUMEpPax
IPAKTUYECKOTO MCMOIb30BaHUS (PU3NUECKUX 3HAHUN B TOBCEIHEBHOM KU3HU AJIs



oOecnieueHnss 0€30MaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMu U TEXHUUYECKHUMHU
YCTPOMCTBAMH, COXPAaHEHHsI 3JI0OPOBbS M COOJIONEHHS HOPM 3KOJOTHYECKOTO
TIOBE/ICHUS B OKPY’KaloIleH cpene;

. OCYHIECTBJISATh OTOOp MCTOYHUKOB MH(poOpmaiuu B cetu MHTEepHET B
COOTBETCTBHHM C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CPAaBHEHMSI DPA3IUYHBIX HCTOYHUKOB BBIACISATH MHGOPMAIUIO, KOTOpas
SBIISIETCS TPOTHBOPEUMBOM MIIK MOKET OBITh HEIOCTOBEPHOM;

. WCIIOJB30BaTh MPU BBINOJIHEHUM YYEOHBIX 3aJlaHUil Hay4YHO-TIO-
NyJSAPHYIO JIUTEpaTypy (U3UYECKOTO COJAECpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypebl cetu UWHTepHeT; BianeTh MNpuéMaMyd KOHCHEKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIC COOOIIECHUS
Ha OCHOBE 2—3 HCTOYHMKOB HH(pOpManuu (HPU3NYECKOTO COJCPKAHUS, B TOM
yucie NyOJaMYHO JenaTh KpaTKHE COOOIIEHHsS O pe3yjbTaTaX HPOEKTOB WIIN
y4eOHBIX HCCIEIOBAHMM; TIPU HTOM TIPAMOTHO HCIOJIb30BaTh HW3YUYCHHBIN
NOHATUUHBIM  ammapar  Kypca  (QU3UKH,  CONPOBOXIATh  BBICTYILICHUE
IIPE3EHTALUEN;

° IIPpHU BBIIIOJIHCHHUHU y‘-IC6HI)IX IIPOCKTOB U I/ICCJIGI[OBaHI/Iﬁ PacipCacisiTb
00s3aHHOCTH B rpyariec B COOTBETCTBUHU C IMOCTABJICHHBIMU 3ajladaMU, CJICIUTH 3a
BBIITOJIHCHUEM IIJIaHA HeﬁCTBHﬁ, AaACKBATHO OLCHUBATH COOCTBEHHBIN BKJIaJd B
ACATCIIbBHOCTb  I'PYHIIBI; BBICTPpAaMBATb KOMMYHHKATHBHOC BSaHMOHeﬁCTBﬂe,
YUUTBIBAA MHCHUEC OKPYXKAIOIMX.

8 KVIACC

[IpeameTHbie pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI —OTpaXkaTh
c(hOpPMHPOBAHHOCTH Y 00YYAIONTUXCS YMEHHUIA:

. UCIIOJIB30BaTh IIOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE
JIBW)KCHME  aTOMOB M MOJIEKYJ, arperaTHble  COCTOSHMSI  BEILIECTBa,
KpUCTAJUIMYECKHE U aMOp(HBbIE Tea, HACHIIICHHBbIH W HEHACBIIIEHHBIA THap,
BJI&KHOCTh BO3/1yXa; TEMIIEpaTypa, BHYTPEHHSS DHEPTHUsl, TEIJIOBOM JIBUTATEINb;
AJIIEMEHTAPHBIN JJEKTPUYECKUN 3apsijl, DJIEKTPUYECKOE TM0J€, IMPOBOJHUKH U
JUAJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE MOJIE;

. pasnuyaTh SBJICHUS (TETUIOBOE paclIUpeHue/ckaTue, Terionepeaaya,
TEIUIOBOE pPaBHOBECHE, CMAUYUBAHUE, KaNWUISIPHbIE SBICHHS, HCIAPEHHUE,
KOHJICHCAIus, IUIaBJIEHWe, KpucTaum3auus  (OTBEpJAEBaHUE),  KHUIICHUE,
Terionepeaaya (TerIonpoBOIHOCTb, KOHBEKITUS, U3TYUEHHUE); IIEKTPU3aLUs Te,
B3aMMO/ICHCTBUE 3aPSAI0B, IEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,



BSaHMOHeﬁCTBHe MAarHuToOB, I[CI\/'ICTBI/IC MAarovTHOrO 1moJri Ha NPpOBOAHHUK C TOKOM,
QJICKTPOMAaruuTHas I/IH,Z[YKHI/IH) II0 OINMKMCAaHHUI0 HX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (bI/ISI/I‘IGCKOG SIBJICHHC,

. pacno3HaBaTh TNPOSBICHUE W3YUYEHHBIX (PU3MUECKUX SIBJICHUI B
OKpY)XalIlleM MHpe, B TOM uuciae (U3HUECKUe SBJICHHUS B TMPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KAMWULSIPHBIC SIBJICHHUS B MPHUPOJE, KPUCTAJUIBI B
npupone, wusznydenue CoJiHIa, 3aMep3aHue BOJAOEMOB, MOpPCKUE OpuU3bI,
oOpa3oBaHHE POCHI, TyMaHa, UHEs, CHETra; AJIEKTPUUYECKUE SBICHUS B aTMocdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB; MArHUTHOE MOJe 3eMiiu, Jpeid oI COB,
pOJIb MarHUTHOTO TMOJS IS KU3HU Ha 3emuie, MOJIAPHOE CUSHUE; MpPU ITOM
NEPEeBOIUTh MPAKTUYECKYI0 3a7adyy B Y4YeOHYI0, BBIJEIATh CYIIECTBEHHbIE
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBJICHHII;

. ONKCHIBATh HM3YyYEHHBIE CBOMCTBA T€l M (PU3MYECKUE SIBICHUS, UC-
10JIb3ysl (PU3UUECKUE BEIMYMHBI (TEMIIEPATYpa, BHYTPEHHSISI SHEPTUS, KOJIMYECTBO
TEIUIOThI, yAENbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAS TEIUIOTA IUIABJICHUS,
ylenabHas TeIioTa MNapooOpa3oBaHUs, YJelbHAas TEIUIOTa CropaHus TOIUIMBA,
KOA(p(QUIMEHT TMOJE3HOT0 JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHTEJbHAs
BII&KHOCTb  BO31yXa, DJEKTPUYECKUM 3aps], CHJIa TOKa, JJIEKTPUYECKOE
HaIpsKEHUE, CONPOTHUBIIEHUE MPOBOJIHUKA, YAEIBHOE CONPOTUBIICHHUE BEILECTBA,
paboTa M MOUIHOCTHh JJIEKTPUYECKOTrO TOKA); TPH ONUCAHUU IMPABHIBHO
TPakTOBaTh (PU3NYECKUNA CMBICH MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUA U
eAUHUIBI (DU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
bU3MYECKYI0 BEMYMHY C APYTMMH BEITUYMHAMHU, CTPOUTH TpadUKH HU3YYEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUUYNH;

. XapaKTEepU30BaTh CBOWCTBA Tell, (DU3WYECKUE SIBJICHHUS W TPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEILIECTBA, MPUHIIMI CYIMEPIO3UIMU MoJied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHHUs 3apsaa, 3akoH Oma [ ydyacTka 1uenu, 3akoH J[xoyid - JleHia, 3akoH
COXpPAHEHMSI DHEPruM; MPU ATOM JaBaTh CJIIOBECHYHO (DPOPMYIMPOBKY 3aKoHA W
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

. OOBACHATH (PU3NYECKUE MPOLECCHl U CBOICTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE€ CUTyalUuld NPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 | - 2 TOTHUYECKUX I11aroB
c omnopoil Ha 1 - 2 M3y4YEHHBIX CBOMCTBAa (HU3UYECKUX SIBICHUU, (PU3NUECKHX
3aKOHOB WJIM 3aKOHOMEPHOCTEW; peliaTh pacdy€THhIE 3aJaud B 2 - 3 JEUCTBHUS,
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIBI, CBS3bIBAIONINE (PU3UUECKUE BEIUUYMHBI: HA OCHOBE
aHanu3a yCJIOBHS 3aa4M 3allMChIBATh KPATKOE YCIIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX JUISl PellIeHus 3a7aud, BBIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE IS



€€ peleHus, NPOBOAWTH pacuy€Tbl M CPAaBHMBATH IIOJIYYEHHOE 3HAYECHUE
(u3MYECKOIl BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

. PacCIIO3HaBATh HpO6J’ICMLI, KOTOPBIC MOJXHO PpCUINThL IIPpU ITOMOIIH
(1)I/ISI/I‘{CCKI/IX MCTOJOB, HCIIOJIB3Ys OIINCAaHHuC HCCIICA0OBAHM:I, BBIACIATD
IMPOBCPACMOC IPCAIIOTOKCHUC, OLCHHUBATH IIPABHUIIBHOCTHL IIOPAAKA IMPOBCACHUA
HCCICAOBAaHUsA, 1€1aTh BBIBOABI,

. MPOBOJUTH OIBITBI TIO HAOMIONCHHUIO (PU3WYECKUX SIBICHUN WU
bU3MYeCKUX CBOWCTB Ten (KamWUISPHBIC SBJICHHS, 3aBUCHUMOCTH JIABJICHHS
BO3/IyXa OT ero 00BEMa, TEeMIIEPATYPHI; CKOPOCTH mpoiiecca
OCTBIBAaHUS/HAIPEBAaHUS TPH HU3JIYYECHHUU OT IBETAa H3JTydYarolleH/morIomaromen
MMOBEPXHOCTH; CKOPOCTh UCTIAPEHUS BOABI OT TEMIEPATYPhl KUJIKOCTH U TUIOIIAIN
e€ MOBEPXHOCTH; ICKTPHU3AIMS Tl U B3aUMOJICUCTBUE DJIEKTPUUECKUX 3apsiiOB;
B3aMMOJICHCTBUE TIOCTOSIHHBIX MAarHUTOB, BHU3yaJIM3allMsi MarHUTHBIX TIOJIEH
MOCTOSTHHBIX MArHUTOB; JEWCTBUS MArHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM,
CBOMCTBA JJIEKTPOMArHuWTa, CBOMCTBA JJICKTPOJABHUTATENS IOCTOSHHOTO TOKA):
bhopMyIIHpOBaTh MPOBEPSEMbBIC TTPEIIOIOKEHHS, COOMPaATh YCTAHOBKY M3 IIPEIJIO-
YKEHHOT'0 000PY/I0BaHMS; OIIUCHIBATH X0/ OIbITa U (POPMYITUPOBATH BHIBOJIBL;

. BBIIIOJIHATh MPSMBIE M3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBbHOU
BJIAJKHOCTH BO3/yXa, CWJIbl TOKA, HANPSHKEHUS C MCIOJIb30BAHUEM AHAJIOTOBBIX
NpUOOPOB U JATYUKOB (DU3UUECKUX BEJIIMUMH; CPABHUBATH PE3yJIbTaThl U3MEPEHUM
C yu€TOM 3aJjaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

. IPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (Pu3nyeckod Be-
JUYMHBI OT JPYrOod C MCHOJIb30BAaHUEM MPSMBIX H3MEPEHUN (3aBUCHMOCTH
CONPOTHUBJIEHUS] NTPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJNA IONEPEYHOIO CEUEHHUS U
YIEIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOAHMUKA; CHJIBI TOKA, MAYIIErO 4Yepes3
IIPOBOJIHUK, OT HAIPSDKEHUS Ha POBOAHUKE; NCCIEA0BAaHUE MOCIEA0BATEIBHOIO U
napajyieIbHOTO  COEIWHEHUN MPOBOJHUKOB): IUIAHUPOBATh  MCCIEIOBAHUE,
coOupaTh YCTaHOBKY U BBINOJIHATh MU3MEPEHUS, CIEeIysl NPEJI0KEHHOMY IUIaHY,
(buUKCHPOBATh PE3yIbTATHI MOJYYCHHON 3aBUCUMOCTH B BUJIE TAOIUI] U rpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIHTATAM HCCIIEOBAHUS;

. MPOBOJIUTH KOCBEHHBIC M3MEPECHUsI (PU3MUECKUX BEIWYUH (yIenbHas
TEMJIOEMKOCTh BEIIECTBA, COIMPOTHUBIICHWE MPOBOJHUKA, paboTa U MOIIHOCTH
IEKTPUUECKOTO TOKA): TUIAHUPOBATH U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIBLHYIO
YCTAHOBKY, CJEeaysl TPEMJIOKEHHOW WHCTPYKIMU, ¥ BBIUUCISATH 3HAYCHUE
BEJINYUHBI;

. coOJIro1aTh MpaBUja TEXHUKU OE30MAaCHOCTH Mpu pabore ¢ J1abo-
paTOpHBIM 00OPYAOBAHHUEM;



. XapaKTepU30BaTh MPUHIUIBI JCUCTBUA HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHUCIE: CHCTEMa
OTOIJICHUS JIOMOB, TUTPOMETp, TMapoBas TypOWHa, aMmIepMerp, BOJBTMETP,
CU€TUYMK  DJIEKTPUYECKOH  DHEPruM,  AJIEKTPOOCBETHUTENbHbIE  NPHOOPHI,
HarpeBaTeNbHbBIE AIEKTPONPUOOPH! (TPUMEPHI), FIEKTPUUECKUE TTPEIOXPAHUTEIH;
AIIEKTPOMArHUT, 3JIEKTPOJBUTATENh MOCTOSHHOTO TOKAa), HCHOJb3ys 3HAHUSA O
CBOMCTBAaX (PU3NYECKUX SABJICHUN U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

. pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U M3MEPUTEIbHBIC
npubOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KUJIKOCTHBIA TEPMOMETP,
TEPMOC,  TICUXPOMETpP, TUTPOMETpP, JIBUTaTelb BHYTPEHHEr0  CropaHus,
AJIIEKTPOCKOI, ~ pPEOCTaT); COCTABJISATH CXEMbl  AJIEKTPUUECKUX Ilened ¢
MOCJEAOBAaTEIbHBIM W TapajUleIbHbIM COCIMHEHHEM JJIEMEHTOB, pasinyas
YCJIOBHBIE 0003HAYCHUS SJIEMEHTOB JIEKTPUUECKUX 1IETICH;

. IPUBOJUTH MPUMEPBI/HAXOAUTh HH(MOPMAIMI0O O MpUMEpax IpakK-
TUYECKOTO HCIOJIb30BaHUA (PU3NYECKUX 3HAHMM B TMOBCEIHEBHOW >KWU3HU IS
obecrnieueHnss 0€30MacHOCTU NpU OOpalleHuu ¢ MpudopamMu U TEXHUYECKUMHU
yCTPOMCTBaAMM, COXpPaHEHUS 370pPOBbsl U COONIOACHHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpeEAE;

. OCYUIECTBJISATh IMOUCK HWH(MOpManuu (QU3NYECKOro ColepKaHUs B
cetu IHTEpHET, Ha OCHOBE WMEIONIMXCSA 3HAHUM U IYyTEM CpPaBHEHHS
JOTIOJTHUTENBHBIX MCTOYHHKOB BBIACIATH HMH(GOPMALMIO, KOTOpasl SBISETCA
MPOTUBOPEYUBOUN MM MOXKET ObITh HETOCTOBEPHOM;

. WCIIOJIb30BaTh TPU BBHITIOJIHEHUHM YYEOHBIX 3aJlaHUil  HAy4YHO-TIO-
NyJSApHYIO JUTEpaTypy (U3UYECKOTO COJECp>KaHUS, CIPABOYHBIE MaTEpHAIbI,
pecypcbl cetu WHTepHeT; BiajeTh MNpUEMaMU KOHCIIEKTUPOBAHHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

. co37aBaTh COOCTBEHHbIE TMCbMEHHBIE U KPATKUE YCTHBIE COOOIICHUS,
00001112 nHOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOT0O COAECpPKaHUsA, B
TOM  4uci€  MyOJIMYHO  MPEACTaBIATh  pPE3yJbTaTbl  MPOEKTHOM WU
UCCJIEIOBATENBCKON  JACATENBHOCTH; IIPU  3TOM  T'PAaMOTHO  HCIIOJIb30BaTh
W3YYCHHBIM TOHSATHUIHBIA amnmapaT Kypca (U3MKH, COMPOBOXKIATH BBICTYIUICHUE
MIPE3EHTALUEN;

. IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKHUX
MPOLIECCOB  paclpeieNiaTh O0S3aHHOCTU B TpyHle B  COOTBETCTBUHU C
MOCTABJICHHBIMU 3aJlayaMu, CJCAUTh 32 BBINOJHEHUEM IIJJaHA JEUCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JCSATEILHOCTD



CPYIIbL, BEICTPAaUBATh KOMMYHHKATUBHOE B3aUMOJICHCTBUE, MTPOSIBIISISI TOTOBHOCTD
paspeniaTh KOH(MIUKTHI.

9 KUIIACC

[IpeameTHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTh
c(OpMUPOBAHHOCTD Y O0YYAIOIINXCS YMEHU:

. UCIIOJIB30BaTh TMOHATHUSA: CHCTEMAa OTCU€Ta, MaTepuajbHas TOYKa,
TPACKTOPHSI, OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBIKEHUS, Aepopmalius (ynpyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku; HEeHTP TAKECTH; aOCOTIOTHO TBEPIOE TEJIO, LIEHTP TAKECTH TBEPIOTO
Tejaa, pPaBHOBECHE; MEXAHWUYECKHE KoJieOaHUsi W BOJHBI, 3BYK, MH(GPa3ByK U
YIBTPa3BYK; AJEKTPOMAarHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M J1aJIbHO30PKOCTh, CIIEKTPbl MCIYCKAHUS W TOTJIOMICHUS; anbda,
0eTa U raMMa-u3ITy4YeHHUs], U30TOIIbI, JIe€pHAsi YHEPreTHKA,

. paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIU-
HEHHOE JBWKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHHE, CBOOOIHOE
[IaJICHAE TEJ, PABHOMEPHOE [BWKCHHE II0 OKPY>KHOCTH, B3aUMOJACHCTBHUE TEl,
pEaKkTUBHOE JBM)KEHUE, KoeOaTeIbHOE IBUKEHHUE (3aTyXaroII1e U BbIHYK/ICHHbIE
KoJie0aHus1), pe30HAHC, BOJIHOBOE JIBH)KEHUE, OTPAKEHHUE 3BYKA, MPSIMOJIUHEITHOE
pPaCIpOCTPAHEHUE, OTPAXKEHHE U MPEIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE
OTpaXE€HUE CBETA, Pa3JI0KEHHUE OEJIOro CBETAa B CIIEKTP U CII0KEHUE CIEKTPATbHBIX
IIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PAAUOAKTHUBHOCTb, BO3HUKHOBEHUE
JMHENYaTOro CHeKTpa M3JIy4EeHHs) N0 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IECMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBJICHHUE;

. pacro3HaBaTh TPOSBICHUE W3YUYCHHBIX (PU3MUECKUX SIBJICHUI B
OKpYXaroieM MUpe (B TOM yucie (HU3NYEeCKue SIBICHHUS B TPUPOJE: MPUIUBHI U
OTJIUBBI, IBUkEHUE MIaHeT COJIHEUYHON CHCTEMBI, PEAKTUBHOE JIBHXKCHUE JKUBBIX
OpPraHu3MOB, BOCHPUSITUE 3BYKOB >KUBOTHBIMH, 3E€MIICTPSICEHHE, CEUCMUYECKHE
BOJIHBI, IlyHAMH, 3X0, [IBETa T€Jl, ONTUYECKUE SABJICHUS B MPUPOJIE, OMOJIOTUYECKOE
JEUCTBUE BUIMMOIO, YJIbTPA(PUOIETOBOTO M PEHTTCHOBCKOTO H3JIY4YEHUI;
€CTECTBEHHBIN PAJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaAHUOAKTUBHOE
V3JIy4YCHUE MPUPOAHBIX MHUHEPAIOB; JICUCTBHE PAAUOAKTUBHBIX H3JIy4YCHUU HaA
OpraHU3M YEJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA/IPU3HAKHN (PU3UUECKUX SBJICHHM;

. ONMKCHIBATh M3YyUYEHHbIE CBOMCTBAa T€A M (U3HYECKUE SIBIICHUS, UC-
noJyib3ysl (pU3MYecKue BEIMYMHBI (CPEIHSIE M MTHOBEHHAsi CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, IEPEMEILECHNE, MMYTh, YIJI0Bas CKOPOCTbH,
CHJIa TpEHUs, CUjla YNPYrocTH, CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO IMaJeHus,



BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHH4eckas paboTa W MOIIHOCTb,
NOTEHIMAJbHasE JYHEepPrus Teja, TMOAHATOTO0 HaJ IOBEPXHOCTHIO  3E€MIIH,
NOTEHIMAJIbHAsT DHEPrus C)KaToOW NPYKUHBI, KUHETUYEeCKass SHEpPrHsl, MOJHas
MeXaHU4ecKasl SJHEPTusl, IePHOJ U 4acToTa KojeOaHHi, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTejdb MPEIOMIICHUS Cpenbl); Mpu
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICI MCIOJIB3YEMBIX BEIUYMH,
00O3HAUYEHUS W EOUHUIBI (U3NYECKUX BEIMYHMH, HAXOAUTHb (HOPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3MUECKYIO0 BEJIMUMHY C APYTUMHU BEIHMUYMHAMHU, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEH (prU3MUecKuX BEIHUYNH;

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SBJICHHUS U TMPOLIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUsl HEPIUH, 3aKOH BCEMUPHOTO TATOTECHMSI, TIPUHIIUI
CYyNEepHO3UIIUA CHUJI, MPUHIMUI OTHOCUTEIbHOCTH [‘anmies, 3axkoHbl HblOoTOHA,
3aKOH COXPAHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUSI U MPEIOMJICHUS CBETA, 3aKOHBI
COXPAHEHMS 3apsA0BOTO U MAcCOBOIO YHCEN MPHU SAECPHBIX PEaKIUSIX; MPU ATOM
JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

. OOBACHATH (PU3NYECKUE MPOLECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B
KOHTEKCT€ CHUTyallUd MPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BBIABIATH
IMPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX II1aroB
C Oomnopoid Ha 2—3 HU3YYEHHBIX CBOMCTBA (DM3MYECKUX SBJICHHM, (DU3NYECKUX
3aKOHOB WJIN 3aKOHOMEPHOCTEH;

. pemath pacu€THbIC 3ajaud (OMHUparoluecs Ha CUCTeMy W3 2— 3
ypaBHEHUH), WCHOJIB3YS 3aKOHBI W (QOPMYIbI, CBS3bIBatOIME (PHU3NYECKUE
BEJIMYMHBI: HA OCHOBE aHaliM3a YCJOBUS 3aJlauyd 3alKChiBaTh KPATKOE YCIIOBHE,
BBISIBIIATH HEJOCTAIOIIME WM U30BITOYHBIC JaHHBIC, BBIOMpATh 3aKOHBI U
dbopmysbl, HEOOXOIUMBIE [JIsi PEUICHUs, MPOBOAUTH PACUYETHl U OIICHUBATh
PEaTUCTUYHOCTD MOJTYYEHHOT0 3HaUYeHUs (PU3UYECKON BEIIMUUHBIL;

. pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEIIUTh MNPU MOMOIIU
(Gu3MYEeCKUX  METOJIOB; HCHOJb3ys OINHWCAHME  MCCIECOBAaHUSA,  BBIIEIATH
IIPOBEPSAEMOE IIPEAIIOJIOKEHNE, OLEHUBATh IPABUIBHOCTH MOPsAJIKA IPOBEACHUS
WCCJIEIOBAHMS, JIeNIaTh BBIBOJIbI, HUHTEPIPETUPOBATh PE3yIbTaThl HAOMIOECHUN U
OTIBITOB;

. OPOBOAUTH ONBITHI MO HAOMIOAEHUIO (PU3MYECKUX SBICHUN WIH
bu3nueckux CBOMCTB Tell (M3ydye€HHE BTOpOro 3akoHa HploTOHA, 3akoHa
COXpaHEHUs! HHEPTUH; 3aBUCUMOCTD MEPUOa KOJIEOAaHUH MPY>KUHHOTO MAasTHUKA
OT Macchl Tpy3a M KECTKOCTU TMPYKUHbl U HE3ABUCUMOCTH OT aMILIUTY/IbI
MaJbIX KoJeOaHUW; MPSIMOJIMHEMHOE pachHpoCTpaHEHUE CBETa, pa3JioXKEeHHe



O0emoro cBeTa B CHEKTP; H3yYE€HHUE CBONCTB H300paXEHUS B IUIOCKOM
3epKajie ¥ CBOMCTB M300pa)keHUsl MpeaMeTa B coOMparolel JInH3e; HaOIoIeHre
CIUIOUIHBIX M JIMHEMYaThIX CHEKTPOB H3JIYYEHHS): CaMOCTOSITEIBbHO COOUpATh
YCTaHOBKY M3 U30BITOYHOTO Habopa 000pyJ0BaHUs; ONMUCKHIBATh X0/ OIbITa U €ro
pe3yabTathl, GOPMYJIUPOBATH BHIBOIL,

. IPOBOJHUTH TMPH HEOOXOTUMOCTH CEPHIO TPSIMBIX H3MEPCHHUH,
OIIpeJeIsis CpeJHee 3HAYCHHWE H3MepseMOol BelUYMHBI ((POKyCHOE paccTosHuE
coOuparomiei JIMH3HI); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHUS/U3MEPUTEIILHOTO MTPHOOpa;

. MPOBOJUTH HMCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH (3aBUCHUMOCTh IYTH OT BPEMEHU IpHU
PAaBHOYCKOPEHHOM JIBUKEHMM O€3 HadallbHOW CKOPOCTH; Mepuoja KoJieOaHMit
MaTEMaTUYECKOr0 MAITHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yrja MajJeHus U yria NpeJoMIICHHs OT yrJia NaJeHus1): TUIAHUPOBATh UCCIEH0-
BaHHME, CAMOCTOSITENIBHO COOMpAaTh YCTAaHOBKY, (PUKCHpPOBATh pE3YIbTaThl
NOJyYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BUAE TaONMIl U TIpaduUKOB,
JIeNaTh BBIBOJIBI 10 PE3YJIbTATaM HCCIICOBAHUS;

. MPOBOJUTh KOCBEHHBIC H3MEPEHMS (U3MUECKUX BEJIUYUH (CpEmHss
CKOPOCTh W YCKOPEHHME Tejla MpPU PABHOYCKOPEHHOM JABWKEHHH, YCKOPEHHUE
CBOOOJHOTO  TaJeHUs, KECTKOCTh NPYXKUHBL, KOIDDUIIUEHT TpEHUS
CKOJIbKCHMSI, MEXaHU4ecKass padoTa MU MOUIHOCTb, YACTOTa U MEPUO KojaeOaHu
MaTeMaTUYECKOro U MPYKUHHOTO MAasSTHUKOB, ONTHYECKasl CHUJIa COOHMparoiieu
JVH3BI,  PaJAMOAaKTUBHBIM  (OH):  MIAHUPOBATH  HW3MEPEHHs;  COOHMpAThH
HKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIEAYS MPEIIIOKEHHON
WHCTPYKILIMM; BBIYUCIIATH 3HAYEHHWE BEIMYMHBI M AHAJIW3UPOBATh IOJTYYEHHbIC
pe3yJIbTaThl C YYETOM 3aJaHHOU MOTPEIIHOCTU U3MEPEHUM;

. coOJIro1aTh MpaBuja TEXHUKU OE30MAaCHOCTH Mpu pabore ¢ J1abo-
paTOpPHBIM 00OPYAOBAHUEM;

. pa3inyaTh OCHOBHBIC MPU3HAKU H3YUYEHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, a0COIIOTHO TBEPIOE TEJIO0, TOUYSCYHBIM UCTOUYHHUK CBETA, JIyY,
TOHKas JINH34, IUIAHETapHAsl MOJENb aTOMa, HyKIIOHHAs: MOJI€JIb ATOMHOTO SIApa;

. XapaKTEepPU30BaTh TPHUHIUMBI JACHCTBUS W3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX ONMUCAaHMS (B TOM YHUCIIE: CHUIOMETD,
JATYUKH TOJI0KEHUS, PACCTOSIHUS M YCKOPEHUSI, paKkeTa, AX0JIOT, OYKU, IEPUCKOIL,
doToanmapar, ONTHYECKUE CBETOBOJIbI, CHEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), ucnosib3ysi 3HaHUSI O CBOMCTBAaX (DPU3UUYECKUX SIBICHUM U HEOOXOJIU-
Mble (PU3MUECKHE 3aKOHOMEPHOCTH;



. UCIIOJB30BaTh CXEMbl U CXEMATUYHBIE PUCYHKHM HU3YYEHHBIX TEX-
HUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLIECCOB
IPU PELICHUN y4eOHO-MPAKTUYECKUX 3a7a4; ONTUYECKUE CXEMBI NIl TOCTPOCHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U coOOMparoiei JTMH3E;

. IPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMAIMIO O MpPUMEpPax IMpakK-
TUYECKOTO HCIOJIb30BaHUs (DU3MUECKUX 3HAHUN B IMOBCEIHEBHOW KU3HU MJIA
oOecrniedueHrss 0€30MacHOCTH MpU OOpalieHud ¢ MpUOOpaMH M TEXHHUUYECKUMHU
yCTPOMCTBAMH, COXpPAaHEHHUS 370POBbsi U COONIOACHHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKpYXalollIeH cpene;

. OCYUIECTBJIAThH MOUCK UH(MOPMAITUU (PU3NIECKOTO COJAEPKAHUS B CETH
HNHTepHET, caMOCTOSTENIbHO (GOpMYNIHpYs TOUCKOBBIA 3alpoc, HaXOAUTh IyTH
OMpEeICNICHUs] TOCTOBEPHOCTH MOJYYEHHOW MH(pOpMAIUM HAa OCHOBE MMEIOIIUXCS
3HAHUU U JOTOJHUTEIIbHBIX HCTOYHUKOB,

. UCIIOJIb30BaTh IMPU BBINOJHEHUH YYEOHBIX 3aJaHU Hay4YHO-TIO-
NYJAPHYIO JIATEpaTypy (PU3UUYECKOTO COAEP)KAHUS, CHOPABOYHBIE MAaTEpUaIbl,
pecypcel cetu MHTepHeT; BiaAeTh MNpUEMaMU KOHCIEKTUPOBAHUSA TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

. CO3/1aBaTb COOCTBEHHbBIC NHCbMEHHBIE M YCTHBIE COOOLICHMS Ha
OCHOBE HH(OpPMALMU M3 HECKOJBKMX HCTOYHHKOB (PU3MYECKOrO COACpKaHUS,
nyOJMYHO TPEACTABIATH PE3yJbTaThl IMPOEKTHOM WM  HCCIEI0BATEIbCKON
JNESITEIbHOCTH; MPHU 3TOM TIPAMOTHO HCIOJb30BATh HU3YUYEHHBIN MOHSITUWHBIN
anmapar M3y4aeMoro pasaena (QU3MKM M CONPOBOXIATh  BBICTYIJICHUE
npe3eHTalnuen ¢ ydéToM 0COOEHHOCTEHN ayAUTOpUN CBEPCTHUKOB.



2. COAEP/ KAHME YYEBHOI'O IPEJMETA
7 KIIACC
Paznen 1. ®u3uka v €€ poJib B NO3HAHUYU OKPY:KAIOIIEero MUpa

duzuka — Hayka O TMpupoje, uzydaeT (U3HUECKUE SIBIICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BennuuHbl. W3mepenue ¢usnueckux BeanunH. Duznyeckue
npuoopsl. [lorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usnka w gpyrue ecTeCTBEHHBIC HAyKH HM3y4YalOT MPUPOIY.
EcTecTBeHHOHAyUHBI METOJl TMO3HAaHUA: HAOIOJEHUE, TOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIBIXKEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUNOTE3, 00BICHEHHE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

JemoHCcTpauun

1. MGX&HI/I‘-ICCKI/IG, TCIINIOBBIC, JJICKTPUYCCKUC, MAIHUTHBLIC, CBCTOBLIC
SABJICHUSA.

2. ®usznyeckue nMpuoOOPHI U Mpoleaypa NpIMbIX U3MEPEHUN aHAJOTOBBIM U
U (POBBIM TPUOOPOM.

JlaGopaTopHbie padoThI M ONBITHI

1. Onpenenenuie EHbI ACICHUS KAl U3MEPUTEIBHOIO MpuoOopa.
2. 3mepenune pacCTOsIHUN.

3. 3mepeHne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

4. OnpeneneHue pasMepoB MajbIX TEII.

5. M3Mepenue TteMmreparypbl ONpU MOMOIIM YUJIKOCTHOTO TEPMOMETpPA M
JIaTYUKaA TEMIIEPATYPHI.

6. [IpoBeneHne HccienoBaHUsl MO MPOBEPKE TMIOTE3bl: JaTbHOCTH MOJIETA
IapuKa, MyneHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBa

CtpoeHue BeliecTBa: aTOMbl M MOJEKYJIbl, HUX pa3mepbl. OMbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTpoeHHue BemecTBa. OINBITHI, JI0Ka3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JIBi>kenne wyactull BemiectBa. CBsI3b CKOPOCTH JIBUKEHUS YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzammoneiicTBue uacTuil
BEIIECTBA: ITPUTSLKEHNUE U OTTAIIKUBAHHUE.



ArperatHble COCTOSIHHS BEIIECTBA: CTPOEHUE T'a30B, JKUAKOCTEN U TBEPIBIX
(kpucTammu4yecknx) Tesl. B3auMoCBsA3b MEXJy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM cTpoeHHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHMM BOJIbl. B3anMOCBSI3b MEXK]y CBOMCTBAaMH BEILECTB B
Pa3HbIX AarperatHbiX COCTOSIHUAX M KX aTOMHOMOJEKYJISPHBIM CTPOEHHUEM.
OcoOEHHOCTH arperaTHbIX COCTOSHUN BOJABI. OCOOCHHOCTH arperaTHBIX COCTOSI-
HHUM BOJIBI.

JemoHCcTpauuun
1. HaGmtonenne OpOYHOBCKOTO JIBHKEHHS.
2. Ha6monenue nuddyszun.

3. Ha6mozerHe HBHGHHﬁ, 06’I>HCHHIOIHI/IXCSI IMPUTAKCHUCM HnIm
OTTAJIKMBAHUEM HaCTHUIl BEIICCTB.

JlabopaTopHbie padOTHI U ONBITHI

I. Onenka pguaMeTrpa aTroMa METOJOM PAIOB (C HCHOJb30BAHUEM
dboTtorpaduii).

2. OnbITH MO HAOIOACHUIO TEMIOBOIO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. JIBu:xkeHue u B3aMMOJAeMCTBUSA TeJl

Mexannueckoe JBHOKeHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM ABHXKEHHH. Pacuér myTtu u
BpEMEHU JBWKEHUsS. PaBHOMEpHOEe M HepaBHOMEpHOE JABMKEeHHE. CKOpPOCTh.
CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM JBHXEHHHM. Pacuér myTu u BpeMeHU
JBH>KCHUS.

SBrieHUE WHEPUMH. 3aKOH HMHEpIUH. B3aumojaeicTBUE Tel Kak MpUYMHA
W3MEHCHUSA CKOPOCTHM [JIBMKEHHS Tesl. Macca Kak Mepa HMHEPTHOCTH Teda.
IInmoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IMHUIIC
00BéMa BellecTBa.

Cuita kaKk XapakTepuCTHKa B3auMoJercTBUsA Tell. Cuiia ynpyrocTy U 3aKOH
['yka. 3MepeHue CWiibl ¢ TOMOUIBIO AUHAMOMETpA. SIBICHHE TATOTEHUS W CUja
TsokecTd. Cuna Tsoxectd Ha apyrux miaaHetax (MC). Bec tena. HeBecomocTs.
CnoxeHue CHJl, HallpaBJICHHBIX 110 OJHOW mpsiMoil. PaBHoelicTBytomas cui. Cuna

TpeHUs. TpEeHHe CKOJBKEHUS U TPEHHE NOKOsA. TpeHue B MPUPOJE U TEXHHUKE
(MC).

JdemoHncTpanuu



1. HabnrogeHne MEXaHM4eCKOTO JIBUXKCHUS TeNa.

2. I3amepeHue CKOpOCTH MPSIMOJIMHEWHOTO JIBUKEHUS.

3. HaGntonenue siBneHus MHEPIUU.

4. HabGmroienre u3MeHeHUs! CKOPOCTH TP B3aUMOJICHCTBUU TeEl.
5. CpaBHEHHE Macc MO0 B3aUMOJCHCTBUIO TEJ.

6. Ciio>xeHHe CHJI, HAalIPABJICHHBIX 10 OJHOM MIPSIMOA.
JlaGopaTopHbie padoThI M ONBITHI

I. OmpeneneHne CKOPOCTH  PaBHOMEPHOTO  JBWXKEHHUs (IIapuka B
KUIKOCTH, MOJICTH JEKTPUUECKOTO aBTOMOOUJIS U T. 11.).

2. OnpeneneHue cpelHel CKOPOCTH CKOJIbKEHHsI OpycKa WM IIapuKa IO
HAaKJIOHHOM IIOCKOCTH.

3. OnpenenieHue mI0THOCTH TBEPAOTO TEIA.

4. OnbIThl, TEMOHCTPHUPYIOLUIME 3aBUCUMOCTb pacTsKeHus (aedopmanun)
NPY>KUHBI OT TPUIOKEHHON CHUJIBI.

5. OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTDb CHIIBI TPCHHA CKOJIBIKCHHA OT
BCCa TCJIa U XapaKTCpa COIIPHUKACAIOIMINXCA HOBerHOCTGﬁ.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEH M ra30B

JlaBnenue. CriocoObl YMEHBIIICHUS U YBEJIMUCHHMS AaBjieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmepatypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XKUAKOCTIMU W razamu. 3akoH [lackans. [IHeBmaTnueckue
MalllUHbl. 3aBUCUMOCTb JABJICHUS JKUJIKOCTH OT TIIyOuHBI. ['mapocrarnueckuii
napagokc. Coolmaromuecs: cocybl. [ uapaBiniecKkie MEXaHU3MBbl.

AtMocdepa 3emnn u armochepHoe nasieHue. [IpuduHBI CyIeCTBOBaHMS
BO3yIIHONW 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 M13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBUE )KUIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TeJO. BrITaknBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBaHue.

JdemoHcTpanuu
1. 3aBUCUMOCTD JJaBJICHHS Ta3a OT TEMIIEPATYPHI.
2. Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooOuiaromuecs CoCybl.



4. I'mapaBIryeCcKHil pecc.
5. [IposiBenue aeicTBust aTMOCHEPHOTO JIABJICHHUS.

6. 3aBUCUMOCTh BBITAJIKUBAIOLIECH CHJIBI OT 00bEMa MOrPYyKEHHOM YacTu
T€Ja U TTIOTHOCTH KUJKOCTH.

7. PaBEHCTBO BBITAJKUBAIOIIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBue nijaBaHus TEl: IJIaBaHUE WU IMOTPYKCHHUC TCII B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH Tena U KUIKOCTHU.

JlaGopaTopHbie padoThI M ONBITHI

1. UccnenoBanne 3aBUCMMOCTH Beca Teja B BOJE, OT 00bEMaA MOTPYKEHHOU
B JKHJIKOCTH YaCTH Telia.

2. OrmnpeneneHre BBITAJIKABAKOLICH CHIIbI, JEHCTBYIOLIEH Ha TEJO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLICH CHUJIbI, JCHUCTBYIOIIECH Ha
TEJIO B KUIKOCTH, OT MaCChI TENA.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAJIKUBAIOIIEH  CHIIBL,
JEWCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YaCTH
Tena U OT INTIOTHOCTH JKUJIKOCTH.

5. KoncTpynpoBanne apeoMeTpa WIA KOHCTPYUPOBAHHE JIOOKH H
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Paszpges S. PaGoTra 1 MOIIHOCTB. JHEPrus
Mexanuueckasi padota. MOLIHOCTb.

[IpocTble MeXaHW3MBI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. I[IpaBuio
paBHOBecHsl ppluara. IIpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasds oHeprusd. KuHernueckas M INOTEHUMANbHAs JHEPIHUs.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

JdemoHcTpanuu
ITpumepsl TPOCTHIX MEXAaHU3MOB
JlabopaTopHbie padoTHI U ONBITHI

1. Onpenenenue pabOTHI CUJIBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHHUH Teja
10 TOPU30HTAIIBHOM ITOBEPXHOCTH.



2. ccnenoBaHue ycloBUM paBHOBECHS phluara.

3. U3mepenune KIIJ] HaKIOHHOM TIJTIOCKOCTH.

4. VI3yueHue 3aK0OHa COXpPaHEHUs] MEXaHUYECKOM SHEPTHH.
8 KIIACC

Pazpnes 1. TeruioBble iBJIeHUSA

Mopenn TBEPAOro, KUAKOIO W Ta3000pa3HOrO COCTOSHHMI BEIIECTBA.
Kpuctrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, *KHIKOCTEH U
TBEPABIX TEN HA OCHOBE TIOJOKEHUN MOJIEKYISIPHO-KUHETHUECKONH TEOPHH.
CMaunBaHMe U KaNWUIIpHBIE ABJIEHUS. TenaoBoe pacliupeHre U ckaTue.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUKEHUS
YacTHIL.

Buytpennsis sHepruss CnocoObl HM3MEHEHUs BHYTPEHHEH HHEPTHH:
Teronepesadya U COBEPILECHUE paboThI. Bunsl TEILIONEPEAAYH:
TEIUIONIPOBOHOCTb, KOHBEKIINS, U3TyUYCHHE.

KonuyecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEHIECTBA. TeII000MEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBinenwe wu
OTBEpPJCBAHUE KPUCTAUIMYECKUX BELIECTB. YJIEJIbHAasl TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konzaeHcamnus. Mcmapenne (MC). Kunenuwe. VYnenpHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpaTypbl  KUMEHUS  OT
aTMOC(epHOro JaBiieHus. BiaxHocTh Bo3ayxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpunuunel pabotel TeruoBbix Asurateneid. KIIJ[ temmoBoro asuratesns.
TemoBble ABUTATENW M 3amuTa okpyx)atomien cpenbl (MC). 3akoH coxpaHeHUs U
MpEeBpaIlCHUs SHEPTUH B TETUIOBBIX mporeccax (MC).

JdemoHcTpanuu

1. HaGmtonenne OpOYHOBCKOTO JIBHKECHHSI

2. Ha6monenue nuddyzun

3. HaGnrogenue siBJ€HUI cMauMBaHUs U KallWJUISIPHBIX SIBJICHUN
4. HabGnrosieHre TeniaoBOro pacuIMpeHust Tel

5. 3MmeHeHne naBiieHUs Ta3a MpU U3MEHEHUH 00bhEMa W HArpEeBaHWUU WIIH
OXJIAKICHU U

6. [IpaBuia u3MepeHus TeMIepaTypbl

7. Bunpl Temionepenayu



8. OxJakieHue Mpu COBEPIICHUN PaOOThHI

9. HarpeBanue nipu coBepiieHUH paboThl BHEITHUMHU CUJIaMU

10. CpaBHEHHE TEMIIOEMKOCTEN PA3IMYHBIX BELIECTB

11. HaOmronenue KUIeHus

12 .HabmroeHune mocTOsTHCTBA TEMITEPATYPhI PH JIaBJICHUN

13. Moaenu TeroBbIX ABUTATENEH

JlaGopaTopHbie padoThI M ONBITHI

1. OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJIIPHOTO MPUTSIAKEHUS
2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIK caxapa

3. OnbITel MO HAOMIOACHUIO TEIJIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH U
TBEPIBIX TEJI

4. Onpepnenenvie 1aBieHUs BO3ayXa B OAJUIOHE IITPULIA

5. OnbIThl, IE€MOHCTPUPYIOIINE 3aBUCUMOCTh JAaBICHHUS BO3AyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHUS

6. IIpoBepka runoTe3bl TMHEMHOM 3aBUCUMOCTHU JITTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TeMIIepaTypbl

7. HaOmroneHue W3MEHEHUS BHYTPEHHEW OSHEPrHM Tejla B pe3ylibTaTe
TerIonepeaur U padoThl BHEITHUX CHJT

8. UccrnenoBanue sBJICHUS TEIIOOOMEHA TMPU CMEIIMBAHUM XOJOIHOW U
ropsiuei BOJIbI

9. Ormpenenenue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOAOW IIPHU
TEMJI000MEHE C HAIPEThIM METAINTMYECKUM LUITUHAPOM

10. Onpenenenue yenbHON TETIOEMKOCTH BEIIECTBA
11. UccnenoBanue mpoliiecca uCrapeHus

12. OnpeneneHrie OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa
13. Onpenenenne yeabHON TETUIOTHI TIJIaBJICHUS JIbja
Paznen 2. JaekTpruyecKkue 1 MATHUTHbIE SIBJICHUS

OnexkTpuzaums Ten. [[Ba poaa smeKTpUUYECKHX 3apsAnoB. B3anmmonenicTBhe
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUS MEXKY TE€JIaMM).

OnekTpuueckoe nojie. Hanmpsix€HHocTh 3nekTpudeckoro mnons. [IpunHimn
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN JIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W JOUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHMS BJIECKTPUYECKOTO TOKA.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA AJIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKUN TOK B KUJIKOCTSIX U razax.

Onextpuyeckas 1nenb. Cuia Toka. OJNEKTPUYECKOE  HANpPsHKEHHE.
ComnpoTuBieHre NPOBOJHMKA. YAEIbHOE CONpPOTHBIIEHHE BellecTBa. 3akoH Oma
s ydactka nend. llocienoBarenbHoe M HapasielbHOE — COCIMHEHHE
IPOBOTHUKOB.

PaGora ¥ MOIIHOCTH 3JE€KTpUYECKOro Toka. 3akoH Jlxoyns— JleHua.
DnexkTpuyecKre enu U NOTPEeOUTENH IEKTpUUecKoil sHeprun B ObiTy. KopoTkoe
3aMBIKAHHE.

IloctostHEBIe  MarHuThl. B3amMmonaencTBHE  MHOCTOSIHHBIX ~ MAarHUTOB.
MarnautHoe 1ojie. MaruuTHoe moje 3eMJIM M €ro 3HaueHMe JUIA JKHM3HU Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumeHnenue
AJIEKTPOMArHUTOB B TEXHUKE. J|elICTBME MAarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb TMOCTOSSHHOTO TOKa. lCMoJib30BaHUE JJIEKTPOJIBUTaTENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHue dMeKTpOMariuTHOM HHAYKIUK. [IpaBuno Jlenna.
DIJIEKTPOreHEPaTOP. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPIUU.

JdemoHcTpanumn

1. DOnexrtpuzanus ten
JIBa pona 3JIEKTPUYECKHX 3apsii0B U B3aUMOJECHCTBHE 3aPSKEHHBIX TEJ
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA
DJIeKTpOCTaTUYECKAst MHAYKIUS

3aKOH COXpaHEHUs JIEKTPUUECKHUX 3apsI0B

2

3

4

5

6. IIpoBOAHUKM U TUAIICKTPUKHU
7. MouenupoBaHH€ CUIOBBIX JIMHUU 3JIEKTPUYECKOTO OIS
8. HcTOYHUKH NOCTOSIHHOTO TOKa

9. JledcTBUS AIEKTPUUYECKOTO TOKA

1

0. DaeKTpu4YeCKuil TOK B KUJIKOCTH



11. I"a30Bblii pa3psin

12. I3MepeHne Cuilbl TOKa aMIEPMETPOM

13. I3MepeHune 37eKTPUUECKOTO HAMPSKEHUSI BOJIBTMETPOM
14. Peoctat u Mara3uH CONPOTUBIICHUN

15. B3aumoiercTBrE MOCTOSSHHBIX MArHUTOB

16. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/eiICHUs MOJIOCOB MarHuTa
17. MonenupoBaHHE MAarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB
18. OnbiT Opcrena

19. MarautHOE 1oJe TOKa. DJIEKTPOMAarHuT

20. [lelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM

21 DnekTpoaBUraTeah MOCTOSSHHOIO TOKA

22. UccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOW MHIYKIIUU

23. OnsiTel Papaznes

24. 3aBHCUMOCTH HAIPaBJICHUS HMHAYKIIMOHHOTO TOKAa OT YCJIOBUU €ro
BO3HUKHOBEHUS

25. DieKTporeHepaTop MOCTOSHHOTO TOKa
JlaGopaTopHbie padoTHI U ONBITHI

1. OmnpITel MO HAOIIOAEHUIO DJIEKTPU3AIMHM Tl WHIYKIUEeH U Tpu
COIIPUKOCHOBEHUU

2. HccnepnoBaHue IEUCTBUS DJIEKTPUYECKOTO TOJII HA NPOBOJHUKU U
JUDJIEKTPUKU

3. Coopka u npoBepka pabOTHI ANEKTPUUECKON 1IETH MOCTOSIHHOTO TOKa
4. N3mepeHue u peryaupoBaHue CHIIbI TOKa
5. U3mMmepeHue u peryaupoBaHue HaAPSHKEHUS

6. HccnenoBaHue 3aBUCMMOCTU CHJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT
CONPOTUBJICHUS] PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE

7.  OnbIThl, JIE€MOHCTPUPYIOIIUE 3aBUCUMOCTh JJEKTPUYECKOTO  CO-
MPOTUBJICHUST TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAM IMONEPEYHOro CEYEHUsS U
Martepuana

8. IlpoBepka mpaBuia CIOXKEHUS HAMPSIKEHUM MPU MOCIEI0BATEIHLHOM
COEMHEHUU JIBYX PE3UCTOPOB



9. IlpoBepka mpaBuia AJis CHJIbI TOKa MPU NapalieIbHOM COEIUHEHUU
pE3UCTOpPOB

10. Onpenenenune pabOThI AJAEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PEe3UCTOP

11. Omnpenenenne MOIIHOCTA JJIEKTPUICCKOTO TOKA, BBIIEISEMONW Ha
pesucrope

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsDKEHMS HA Her

13. Onpenenenne KIIJ[ HarpeBatens
14. UccnenoBanue MarHUTHOTO B3aMMO/ICHCTBHSI TIOCTOSTHHBIX MarHUTOB

15. I/IsyquHe MAarouTHOro 1oJjii IIOCTOAHHBIX MAIrHUTOB IIpU HX
06T>€I[HHGHI/II/I " pa3acIICHUA

16. UccnenoBanue AeMCTBHS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbITbl, AEMOHCTPHUPYIOUIUME 3aBUCHUMOCTH CHJIBI B3aUMOJICHCTBUS
KaTyIIKA C TOKOM M MarHuTa OT CWJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYIIKE

18. 3yuenune nerucTBrUsI MAarHUTHOTO TOJIS1 HA IIPOBOJAHUK C TOKOM
19. KonctpyupoBanue U H3ydyeHUE padOThl JIEKTPOJBUraTels
20. U3mepenne KIIJ] anexkTpoaBuraTeaIbHONM yCTAHOBKU

21. OnwITHl TIO HCCICOOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HMHAYKIOHUH:
HCCICAOBAHHUC W3MEHCHMI 3HAUCHUS U HarpaBJICHUA WHAYKIWMOHHOI'O TOKA.

9 KJIACC
Pasznena 1. Mexanndyeckue ABJICHUSA

Mexannueckoe JnBHkeHHE. MarepuanbHas Touka. (Cucrema ortcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHne. HepaBHomepHOe npsMonuHeitHoe nBvkeHue. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKEHUM.

Yckopenne. PaBHOycKOpeHHOE TMpsMoJiMHEHHOe ABkKeHne. CBOOOIHOE
nagenue. OneITel [ amuies.

PaBHOMepHOE NBHKEHHE 1O OKpYKHOCTU. [lepuoa u yactora oOparieHus.
JIuneriHasa u yriioBasi CKOpocTHU. LIeHTpoCcTpeMUTEIBHOE YCKOPEHHUE.

IlepBeii 3akoH Hprorona. Bropon 3akoH Herorona. Tperuid 3akoH
Herorona. [IpuHnmn cynepno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: Cuiia TPEHHUS CKOJIbKEHUS,
cujia TPEHUS MOKOs, IPYTrrue BUAbI TPEHUS.



Cuna TSKECTH W 3aKOH BCEMUPHOTO TATOTEHHS. YCKOpeHHE CBOOOJHOTO
naaeHusd. JlBwkenue tuaHer Bokpyr Connna (MC). IlepBas kocMuueckas
cKopocTb. HeBecoMOCTh U eperpysKu.

PaBHOBecue marepuanbHOM TOUkH. AOCOIIOTHO TBEpOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpanieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. U3menenne nmiynbca. Mmnyibe cuiibl. 3aKOH COXPaHEHHUS
uMmiynbsca. PeaktuBnoe asuxenue (MC).

Mexannyeckass pabota ¥ MOIIHOCTh. PaboTa cuim TsKecTH, YINPYTOCTH,
TpeHust CBsA3b 3Hepruu U padotsl [loTeHIMaNbHas SHEPrUs Tena, NOJHATOrO Hajl
NOBEPXHOCTHIO 3eMin. [loTeHnransHast SHEpTus cxkaToi npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMUHETHUUECKON 3HEpPruu. 3aKOH COXpPaHEHHUs] MEXaHUYECKOH
SHEPTHUH.

JemoHCcTpauun

1. HabGmronenrne MEXaHMYECKOTO IBUKEHUS TeJIa OTHOCUTENIBHO Pa3HBIX TEl
oTcUéTa

2. CpaBHGHI/IC HYTGﬁ n Tp&CKTOpI/Iﬁ ABMOXKCHHS OAHOI'O M TOI'O KC TCJIa
OTHOCHUTCIIBHO PAa3HbIX TCJI OTCU€Ta

3. M3mepeHne CKOPOCTH U YCKOPEHUS IPSIMOJIMHEWMHOTO IBHYKEHHSI
4. HccnenoBanue IPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUSA
5. HabGmoneHue IBM>KEHHMS Tella [0 OKPYKHOCTH

6. HaOmioneHune MeXaHWYECKUX SIBJICHUW, MPOUCXOASAIIMX B CHUCTEME
orcuéra «Tenexkka» mnpu €€ pPaBHOMEPHOM UM YCKOPEHHOM JBH)KCHUU
OTHOCHUTEIBHO KabuHeTa (PU3NKH

7. 3aBUCUMOCTb YCKOPEHHMS Tejla OT MAcChl Tejla U JEHUCTBYIOIIEH Ha HEro
CHJIBI

8. HaOmroneHue paBeHCTBA CUJT TIPH B3aUMOJICHCTBUHN TE

9. N3meHeHue Beca Tea pu yCKOPEHHOM JBHKEHUU

10.ITepenaua nmmnynbca Npu B3aUMOJCUCTBUM TEI
11.IIpeoOpa3zoBanHus SJHEPTUH NIPU B3aUMOJICUCTBUH TEI
12.CoxpaHeHure UMITyJIbCa IPU HEYIIPYTOM B3aUMOICHCTBUU
13.Coxpanenue uMIyabca Ipu abCOTIOTHO YIIPYTOM B3aUMO/IEHCTBHH
14 . HabnrogeHne peakTUBHOTO JABUYKCHUS

15.CoxpaneHre MEXaHUYECKON PHEPTUHN TIPU CBOOOTHOM TaJIeHUN



16. CoxpaHeHHe MEXaHWYECKOW »HHEPruM NpH JBWKEHUU Tella TOJ
NeCTBUEM MPYKUHBI

JlaGopaTopHbie padoTHI U ONBITHI

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa U JAJIbHEHIIEr0o paBHOMEPHOTO
JIBHDKCHUS IAPUKA WIIH TEIICKKHU

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBXEHHUS OpycKa WM JBUKECHHS
HIapUKA 10 HAKJIOHHOW INTOCKOCTH

3. OmpezneneHne yCKOpPEHHUS Tejla MPU PABHOYCKOPEHHOM JBUKEHUU IIO
HAKJIOHHOM IJIOCKOCTH

4, HCCJ’I@I{OB&HI/IC 3aBUCUMOCTH IIYTH OT BPCMCHHU IIPH PABHOYCKOPCHHOM
JABHKCHHNU 0e3 HaYaJIbHOU CKOpOCTH

5. IlpoBepka TruMmoOTE3bl: €CIM MNPU PABHOYCKOPEHHOM JBM)KEHUH O€3
HAa4YaJIbHOM CKOPOCTH IIyTH OTHOCSTCS KaK psAd HEYETHBIX YHCEN, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHH OJNHAKOBBI

6. HccnenoBaHnue 3aBUCUMOCTH CWJIbI TPEHUS CKOJIBXKEHHS OT CHJIbI
HOPMAJIBHOTO JIaBJICHUSA

7. Omnpenenenue Ko3hUITUEHTA TPEHUS CKOJIBKCHUS
8. OmpeneneHue KECTKOCTH NPYKUHBI

9. Omnpegnenenne pabOTHI CUIIBI TPEHUS IPH PABHOMEPHOM JBUKEHUU Tela
10 TOPU30HTAILHON MOBEPXHOCTH

10.0npenenenne pabOTBHl CUIIBI  YOPYrOCTH MpU TOABEME TIpy3a C
MCIIOJIb30BaHNEM HETOIBUKHOTO U MTOABUYXKHOIO OJIOKOB

11.M3ydyeHue 3aKkoHa COXpaHEHUS] SHEPTUU
Pa3zgen 2. MexannuecKue KoJ1e0AaHUA M BOJHBI

KonebGarenbnoe nBukeHune. (OCHOBHBIE XapaKTEPUCTUKH  KOJICOAHMIA:
[IEpUOJI, YACTOTAa, aMIUIMTyAa. MaTeMaTu4eCKuid | TMPYKUHHBIA MaATHUKHU.
[IpeBpamienrie »HepruM NOpuU  KoueOATEILHOM  JABMKEHHUU.  3aTyXarollue
KojeOanus. BoiHyxneHHble koseOaHusa. Pe3oHaHc. MexaHuyeckue BOJHBIL.
ColicTBa MeXaHMYeCKMX BOJIH. [Ipo monbHBIE M TIOnepedHble BOJIHBL J[nHa
BOJIHBI U CKOPOCTBH €€ pacrnpoCTpaHeHUusA. MexaHU4eCKHE BOJHBI B TBEPJIOM TEIIE,
cericmuueckre BosHbI (MC).

3Byk. ['poMKoCTh 3Byka u BbicoTa ToHa. OTpaxeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.

JdemoHncTpanuu



1. HaOmronenue koneOaHWii TEN IMOA JEWUCTBUEM CWIIBI TAXKECTA U CHJIBI
YIPYTOCTH

2. Habmonenue xosnebaHuii rpy3a Ha HUTH U Ha MPY>KUHE

3. HabGuroieHue BBIHYKJIEHHBIX KOJIE0OaHUM U pe30HaHCca

4. PacipocTpaHeHHE MPOAOIBHBIX U MONEPEYHBIX BOJIH (Ha MOJEIH)
5. Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTUYECKHI pe30HaHC

JlaGopaTopHbie padoThI M ONBITHI

1. Onpenene}me YaCTOTbl MW IICpHOAA KoJICOAHUH MaTeMaTHYECKOTO
MasjaATHHKa

2. OHpGIIGJIGHI/Ie YaCTOThI U IICpUOaa KoJIeOaHMH IIPY>XUHHOI'O MasTHHUKaA

3. UccnenoBanre 3aBUCUMOCTH MEpUOJia KOJI€OaHU MOIBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTU

4. VccnenoBanue 3aBUCMMOCTH MIEpHOJIa KOJIeOaHUl MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a

5. HpOBepKa HC3aBHUCUMOCTHU IICPHOJA KoJICOaHUI I'py3a, IMOABCHICHHOI'O K
HHUTH, OT MACCHI I'py3a

6. OmnbITel, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh IepHoAa KoseOaHUil
MPYKMHHOTO MAasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI

7. I3MepeHne yCKOpeHus: CBOOOHOTO TaIeHUsI
Pa3zges 3. Di1eKTPOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJHBI

OJIEKTPOMarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHele  BoiHbBL. ~ CBOKCTBa
AJIEKTPOMArHuTHeIX BOJIH [lIkama »1eKTpOMAarHUTHBIX BOJH. Kcnosib3oBanue
AJIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBS3U.

DJleKTpoMarHuTHas npupojia ceera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.

JlemoHCcTpanumn

1. CpolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
2. BonHOBBIE CBOMCTBA CBETA
JlaGopaTopHbie padoThI M ONBITHI

1. 3yueHue CBOWCTB SJEKTPOMATHUTHBIX BOJIH C IOMOIIBIO MOOHMIIBHOTO
TenedoHa



Pa3nen 4. CBeToBbBIC ABJICHUSA

JlyueBas wmogmenb cBera. HMcrounuku cBera. IIpsMonuHerHoe pac-
npoctpaneHue cBerta. 3atMenus CosHna v JlyHel. Otpaxkenue cBeta. Ilmockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

IIpemomsieHne cBeta. 3akoH ImperaoMieHHs cBera. [lonHoe BHyTpeHHee
OTpakeHue cBeTa. VCcronb30BaHUWE TMOJHOTO BHYTPEHHETO OTPaXCHHS B
ONTUYECKUX CBETOBOAAX.

Jluaza. Xox umyder B JsmH3e. OnTudeckas cucrema QoToarmapara,
mukpockorna u teneckona (MC). I'na3 kak ontuueckas cuctema. binzopykocts u
JATbHO30PKOCTb.

Pasznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CrnoxkeHue
CIIEKTPAJIBHBIX LBETOB. /(Hcniepcus ceera.

JemoHCcTpauun

1. IlpsamoynMHENHOE pacnpOCTPAHEHHUE CBETA.
. OTtpaxeHue cBera.
. Ilomyuyenune n3o0pakeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
. IIpenomnenue ceera.

. OnTuuecknii CBETOBO/I.

2

3

4

5

6. Xon tyuyei B coOuparoleit JuH3e.

7. Xopn yuyel B pacCEMBAIOLICH JIMH3E.

8. IlomyueHnne n3o0paxeHUI ¢ MOMOUIBIO JUH3.

9. Ilpunuun aeiictBus (oToanmnapara, MUKpPOCKOIA U TeJIECKOMA.
10.Monens rnasa.

11.Pa3nosxeHue 6e10ro cBeTa B CIEKTP.

12 ITomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

JlabopaTopHbie padoTHI U ONBITHI

1. VccnenoBanue 3aBUCUMOCTH YIjla OTPaKEHHS CBETOBOTO Jiyda OT YrIja
naJIeHus.

2. N3y4yeHne xapakTepUCTHK N300pakeHUs IIpeIMETa B TNIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMIIEHUSI CBETOBOTO JIy4da OT yIja
IIaJICHNS] HA TPAHUILIE «BO3LyX—CTEKIION.

4. TTonyueHnre U300paKEHHI C TIOMOIIBIO COOMPAIOIIEH JIMH3BI



5. Onpenenenrie GOKYCHOTO PACCTOSIHUS M ONITHYECKON CHJIBI CO OMpArOIIeH
JIH3BIL.

6. OnbITH IO Pa3JI0KCHUTIO OeJloro ceera B CIICKTD.

7. OnpITHl MO BOCHPUATHUIO I[BETA MPEAMETOB MpPHU UX HAOIIOACHUU Yepes3
I[BETOBBIC (DPUIIBTPHI.

Pasznena 5. KBanroBbie AIBJIeHUA

Omneitel Pezepdopna m nmanerapnas mozaenbp atoma. Mozenb atoma bopa.
Hcnyckanue u MoromeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eta u ramma-uznydeHus. CTpoeHre aTOMHOTO
anpa. HykionHas Moziesib aroMHOTO siipa. M30TombI.

PaI[I/IoaKTHBHBIG IIpCBpalICHUA. HepHon ImoJjypaciiaa aTOMHBIX SAACP.

SAnepHble peaknnn. 3aKOHBI COXPAHEHHUs 3apsAIOBOIO M MAacCOBOTO YHUCEI.
OHeprus CBsA3M aTOMHBIX sAnep. CBsA3p Macchl M dHepruu. Peakuuy cuHTE3a u
nenenusd siaep. Ucrounuku sneprun Connina u 3831 (MC).

Anepnas sHepretvka. JIeHCTBUS pPANMOAKTUBHBIX HW3JIYYEHUUW HaA IKUBBIC
opranusmsl (MC).

JemoHcTpanuu

1. CiexTpsl H3JIy4eHUS U MOTJIOLIEHUS.

2. CrexTpsl pa3IN4HbIX Ia30B.

3. CnekTp Bozopoaa.

4. HaGnroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuérurka MOHU3UPYIOIIHNX U3ITyYECHHM.

6. Peructpanus u3nydeHus NPpUPOJHBIX MUHEPAJIOB U ITPOTYKTOB.
JlaGopaTopHbie padoThI M ONBITHI

1. HabnroieHue CIUIONMIHBIX U JIMHEHYAThIX CIEKTPOB U3ITyUEHUS.

2. UccnenoBanue TPEeKOB: U3MEPEHHME SHEPTUU YACTHUIBI MO TOP MO3HOMY
nytu (1o ¢poTtorpadusim).

3. 3MepeHue pagroakTUBHOTO (poHA.
IToBTOpPHUTEIHLHO-00001IAOIIIUIA MOLYJIb

[ToBTOPHUTEIIEHO-0000IIAFOIINI MOTYJTb TIPETHA3HAYCH JIJISI CHCTEMAaTHU3aIHN
u  000OmImIeHWS  MPEIAMETHOrO  COACPKAHUS M OIbITa  JICATCIBHOCTH,
IPHOOPETEHHOTO TIPHU U3YUYECHUHU BCETO Kypca (DU3WKH, a TaKXKe JUIS TTOJATOTOBKH K



OCHOBHOMY TOCYZapCTBEHHOMY »JK3aMeHy 1o ¢GU3uKe Ui OO0y4aromuxcs,
BBIOPABIINX ATOT YYCOHBIN MPEIMET.

IIpy n3y4eHun NaHHOTO MOAYJS PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESTEIIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIEeUMBAETCS JOCTUKEHUE MPEAMETHBIX U
METamnpeMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  oO0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHMS
SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHHE YMEHUAMH OOBICHATH (pu3mueckue
ABJICHUS, NIPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U OKCIICPUMEHTAJILHBIE.

HpI/IHHI/IHI/IaHI)HO I[CSITCJ'IBHOCTHBII\/’I XAapaKTCP AAHHOT'O pa3aciia pCaIn3yCTCAa
3a CUET TOT'O, UTO YHAIIUCCA BBIIIOJIHAIOT 3aIaHWA, B KOTOPBIX UM IIpCAJIaracTcs:

. Ha OCHOBE MOJIYYEHHBIX 3HAHUW Pacro3HaBaTh U HAYYHO OOBACHATH
(dbu3nyeckue SBJICHUS B OKPYKAIOLIEH MPUPOJIC U TIOBCEAHEBHON KU3HU;

o HCIIOJIb30BATh HAYYHBIC METO/IbI UCCICAOBAHNA (1)I/I3I/I‘-ICCKI/IX HBJ’ICHHﬁ,
B TOM YHUCJIC OJIA IIPOBCPKH T'MIIOTE3 U ITOJIYUYCHUA TCOPECTUICCKUX BbIBOJIOB;

. 00BACHATH HAaY4YHBIC OCHOBBLI Hanboee BaKHBIX I[OCTI/I)KGHI/Iﬁ CO-
BPCMCHHBIX TCXHOHOFHﬁ, HaIIpUMCEP, IPAKTHYCCKOI'O HCIIOJIB30BaHUA PA3JIMYHBIX
HCTOYHHKOB OHCPIUM Ha OCHOBC 3dKOHa IIPCBPAIICHUA M COXPAaHCHHA BCCX
HN3BCCTHBIX BUAOB OHCPIUU.

Kaxnas w3 Tem pmaHHOro paszgena BKIKOYAET OKCHEPUMEHTAIBHOE
uccienoBaHue o0o0maroniero xapakrepa. Pasnen 3aBepiiaeTcsi NpoOBEIECHUEM
JTIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIIKOJIBI.



2. TemaTuH4eckoe IJIAHNPOBAHHME

Ne i/ | Tema KounyecTBo yacoB
7 kiace
1 ®dusuka 1 €€ poJib B MO3HAHUHU OKPYKAIOIIET0 MUpa 6
2 [lepBoHayaJIbHBIE CBEJICHUSI O CTPOCHHUH BEILIECTBA 5
3 JIBr>KeHUE U B3aUMOJICMCTBUE TEIl 21
4 JlaBnenue TBEPABIX TEJI, KUIAKOCTEN U Ta30B 21
5 PaGora u momutHOCTE. DHEprUs 12
6 [ToBTOpEeHue 3
Hroro 68
Ne i/ Tema KounyecTBo yacoB
8 knace
1 CrtpoeHue BemiecTBa 6
2 TenoBble siBICHUS 19
3 DNEeKTPOMarHUTHBIE SIBICHUS 27
4 JIBM>KEHUE U CUJTBI 14
5 HroroBoe noBTopeHune 2
Hroro 68
9 knacc
| JIBu>xeHue Tenn BOIM3U MOBEPXHOCTH 3eMIIM U 14
rpaBUTAIUS
2 Mexanuueckue KoneGaHus ¥ BOJTHBI 8
3 DNeKTPOMarHUTHbIE KOJICOAHUS U BOJIHBI 9
4 I'eomeTpuyeckas ontuka 14
5 3ByK 5
6 DneKTpoMarHuTHas Ipupo/ia cBeTa 8
7 KBanTOBBIC SIBIEHUS 10
8 Nrorosoe nmoBTopenue u noaroroka k OI'D 34
Hroro 102




