AHHOTanMs K padoueii mporpaMmMme 1o pu3uKe 1Jas 00y4ar0IUXCA
7 —10 knaccoB (BapuaHT 2.2.2).

Pabouass mporpamma mno ¢usuke g oOywaromuxcs 7 -10 kjmaccoB 1o
npeamery «Duszuka» COCTAaBJICHA HAa OCHOBE IPUMEPHOM aJanTUPOBAHHOMN
OCHOBHOM 00pa3oBaTeIbHOW MpPOrpaMMbl OCHOBHOTO OO0IIero o00pa3oBaHUs
00y4arouMXxcs ¢ HapyIIeHUsIMH ciyxa (Bapuant 2.2.2).

B cootBercTBuU ¢ yueOHbIM 1aHoM ['KOYVY mkonsi-uaTepHara r. Tuxopenxka,
u3ydeHue (PU3UKHU CKIAbIBACTCS CIACAYIOUIIM 00pa3oM:

7 xnacc - 2 yaca

8 Kiacc - 2 yaca

9 knacc - 2 gaca

10 knacc - 3 gaca

eau u 3apa4ym Kypca:

— pa3BUTHE HMHTEpECAa M CTPEMJICHUS K HAy4YHOMY HU3YYEHHUIO IPUPOJIBI,
MHTEJJIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;

— pa3BUTHUE NPEJCTABICHUNA O HAyYHOM METOZE MO3HAHUA U (POPMUPOBAHUE
MICCJIEIOBATEIBCKOIO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

— (hopMHUpOBaHKME HAYYHOT'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuYE€HUs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DHU3UKHY;

— (opMupoBaHME TPEACTABICHUA O ponH (U3UKUA IS Pa3BUTHUS JPYrUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

—  pa3BUTHE TPEACTABICHUA O  BO3MOXHBIX  cepax  Oynyuiei
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
JanbHeeMy 00y4eHUIO B 3TOM HalpaBJICHHH.

3agayamMm yueOHOM TUCHUIUIMHBI SBISIOTCA CIAEAYIOIINE:

— COJEHCTBHE OBJIAJICHUIO 3HAHUSAMU O JUCKPETHOM CTPOEHHUM BEIECTBA, O
MEXaHUUYECKHUX, TEIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

— pa3BUTHE YMEHUN OMNHCHIBATh W OOBACHATH (PU3MUECKUE SIBIICHUS C
VICITOJIb30BAHUEM ITOJIyYEHHBIX 3HAHU;

— COAEICTBUE OCBOEHUIO METOJIOB PEIIECHUS MPOCTEHIINX PACYETHBIX 3a4a4 C
UCIOJIb30BaHUEM  (U3MYECKUX  MOJeNel,  TBOPYECKUX U IPAKTHKO-
OpPUEHTUPOBAaHHBIX 33/1a4;

— pa3BUTHE YMEHUH HaONIOAaTh MPUPOJHBIC SIBICHUS W BBINOJHATH OIBITHI,
nJabopaTopHble pabOThl U IKCHEPUMEHTANbHBIE UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

— COJICHCTBHE OCBOEHHUIO MPUEMOB PabOTHl ¢ MH(pOpMaIMel PU3NUIecKoro
coJiep KaHusl, BKIIt0Uas HHPOPMAIMIO O COBPEMEHHBIX JOCTUKEHUAX (QUBHKU;

— Ppa3BUTHE CIOCOOHOCTHM K aHalM3y M KPUTHYECKOMY OLICHUBAHUIO
uHdopMaIuy;

— O3HAKOMJICHHE cO chepamu mpodecCHoHATBHOMN AeATeIbHOCTH, CBI3aHHBIMH
C (u3uKON, U COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JOCTHIKEHMSIX
buznueckoil HayKu;

— BOCIIMTAHUE YBAXXEHUS K I€ATEIIbHOCTH TBOPLIOB HAYKH M TEXHUKH, & TAKXKE
OTHOIIIEHUS K (PU3HKE KaK K 3JIEMEHTY O0IIeUeI0BEYECKOMN KYIbTYPHI.

OO0masi xapakTepucTUKa Kypca



N3ydyeHne ¢u3MKM CHOCOOHO BHECTHM pELIAIOUIMI BKJIaJ B (hOPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTM OOYy4YalolUXCsl C HapyLIEHHUAMH ClyXa.
OIHOBPEMEHHO C 3TUM JAaHHBIM Kypc 00J1ajaeT KOPPEKLMOHHO-pa3BUBAIOLIEH U
BOCIIUTATEIbHOW HAIIPABIECHHOCTBIO.

[Iporpamma BKIIIOYAeT NMPUMEPHYI0 TEMATHYECKYIO M TEPMHUHOJIOTHYECKYIO
JIEKCUKY, KOTOpasi JOJ>KHA BOWTH B CJIOBapHBIN 3a11ac IIIyXux o0yJyaroumxcs 3a C4eT
IEJICHAIIPABICHHON OTpabOTKU, MPEXKIE BCETO, 32 CUET BKIIOUEHHUS B CTPYKTYpPY
CJIOBOCOUYETAHMM, IPEIJIOKEHUN, TEKCTOB, B T.4. B CBS3U C BBIABWKCHUEM U
IPOBEPKOI runores3, (GOpMyIUPOBKOM BHIBOIOB.

®dusuka Kak yuyeOHas AUCHMILIMHA TMPEeaMETHON obmacTu «MaremaTHuecKkue
MPEAMETHD) 00ECIIeYNBACT:

- BBISIBUTH U OOBSICHUTH 3aKOHBI NMPHUPOJABI, KOTOPHIMH OMNPEACNSIOTCS BCE
(duznueckue SBICHUS;

- OBJIaJICHHE OOLIMMH 3aKOHOMEPHOCTSIMH SIBJIEHUI MTPUPOJIbI, CBOMCTBAMH, a
TaKXXe 3aKOHAMU €€ IBUKCHUS;

-popmupoBaHue cucTeMbl (PU3NUECKUX 3HAHUI KaK KOMIIOHEHTA LI€JIOCTHOCTH
HAy4HOH KapThl MUPA;

- OBJIaJICHUE HAyYHBIM II0JIXOJI0M K PELICHUIO Pa3JINYHbIX 3a/1a4;

-OBJIaICHHE YMEHUAMHU (HOpPMYIHpPOBaTh TUIOTE3bl, KOHCTPYHUPOBATH,
IIPOBOJANTH IKCIIEPUMEHTBI, OLIEHUBATD ITOJYyYECHHBIE PE3YJIbTATHL;

- OBJIQJICHUE YMEHHEM CONOCTABIATH JKCIIEPUMEHTAIBHBIE U TEOPETUUECKHE
3HAHMS C OOBEKTUBHBIMU PEATUSAMHU KU3HU;

- BOCIHMTAHHE OTBETCTBEHHOIO M OEpPEX)HOr0 OTHOUIEHUS K OKpYyKaroulei
cpene, 0CO3HaHUE 3HAYMMOCTH KOHLENIMN YCTOWYUBOTO Pa3BUTHSL.



MUWHHUCTEPCTBO OBPA30BAHMSL, HAYKH M MOJIOJEKHOM
MOJMTUKHN KPACHOJAPCKOT'O KPASI
TOCYJIAPCTBEHHOE KA3EHHOE OBIEOBPA3OBATEJBHOE
YYPEKJIEHUE KPACHOJIAPCKOT'O KPASI CIIELIUAJILHAS
(KOPPEKLIMOHHASI) INIKOJIA-UHTEPHAT I'.TUXOPELIKA

YTBepKIAECHO
pEeIIeHUEM TIEJCOBETa TPOTOKOI
Nel
ot 30 aBrycra 2024 roga
npejcenaTesnb neAcoBeTa

C.B. Tecnenko

)

PABOYAA ITPOTPAMMA

[To: pusmke
Ypoenb oOpazoBanus (kiacc): 7 -10 ki (BapuaHt 2.2.2)
(maganpHOE OO0IIIEe, OCHOBHOE 00IIIee, cpeiHee o0Iee o0pa3oBaHUe ¢ YKa3aHHEM

KJIACCOB)
KomuuectBo yacoB: 306 u (68.68.68.102)
Yuurens : 3agaenpoBckas EieHa HukonaeBHa

[Iporpamma pazpadboTaHa Ha OCHOBE NPUMEPHOU aaiTUPOBAHHON

OCHOBHOI 00pa30BaTEIHLHON MPOrPAMMBI OCHOBHOT'O OOIIIETO

00pa30BaHUs 00VUAONIMXCS C HAPVIIEHUSIMH ciyxa (Bapuant 2.2.2),

OI[O6D€HHOI>1 PCIICHUEM (beI[GDaJ'IBHOFO V‘-IG6HO-MCTOI[I/IHGCKOFO

00BEeIMHEHN 110 0011IEMY 00pa30BaHMIO (IIPOTOKOJI OT 15 ceHTsa0ps
2022 1. No 6/22)




IlnaHupyemble pe3yJbTAThI H3y4YeHHUsI Y4eOHOro npeamera « Dusuka.
JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TIPOrpaMMbl y4yeOHOTO TIpeaMeTa
«Du3nka» XapaKTEPU3yIOTC:

1) maTpuoTHYECKOro BOCIIUTAHHUS:

IIPOSIBJICHUE UHTEPECA K NCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUKUCKOMN
buznyecKoil HayKH; IEHHOCTHOE OTHOIIEHHUE K IOCTHXKEHUSM POCCUNCKHUX YUEHBIX -
($bu3HKOB;

2) rpa’kJJaHCKOT'O U TyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

TOTOBHOCTb K aKTHBHOMY YYacTHIO B 00CYXIEHUHU OOIIECTBEHHO-3HAUMMBIX
U 3TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUMN
($U3MKHM; 0CO3HAHHE BAKHOCTH MOPAJIbHO-3TUUYECKUX IMPUHLIUIIOB B JEATEIBHOCTU
YYEHOT0;

3) 3CTETUYECKOTO BOCIIUTAHUS:

BOCIIPUSTUE ICTETUUYECKUX KadyeCcTB (PU3MUECKON HayKu: €€ rapMOHHYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHUS:

OCO3HaHUE IEHHOCTH (PU3MUECKONM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMM, BAXXHEWILIEH COCTABIIIOIIECH
KYJIbTYpbI; pa3BUTHE Hay4YHOH J1F0003HATEIBHOCTH, MHTEPECA K UCCIIEIOBATENLCKOM
NEATEIbHOCTH;

5) dopmupoBaHUs KYyJIbTYPHI 3I0POBbsI K SMOIIMOHAIBHOTO OJIarOMOJIyqHs:

OCO3HaHUE IIEHHOCTH 0e30macHoro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH MpaBwil 0€30MacHOro TMOBEACHUS Ha
TpaHCIIOPTE, Ha J0pOrax, C O3JEKTPUUYECKHMM M TEIJIOBBIM O0OpYIOBaHHUEM B
JIOMAIIIHUX YCJIOBHSIX; COOPMHUPOBAHHOCTh HAaBbIKA pe(IIEKCUU, TPU3HAHUE CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa y APyroro 4elaoBeKa;

6) TPyZIOBOTO BOCTIUTAHMUS:

aKTUBHOE y4YacTHE€ B PEIICHUM MPAKTHYECKUX 3aj1ay (B paMKaxX CEMbH,
o0pa30oBaTeIbHON OpraHu3aIi, ropoja, Kpas) TEXHOJOTUYECKON M COIMAIbHOU
HaIpaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHMIA;

UHTEPEC K MPAKTUYECKOMY U3yUEHUIO MpodecCuid, CBI3aHHBIX ¢ (PU3UKOM;

7) DKOJIOTHYECKOTO BOCIIUTAHUSI:

OpUEHTAallMg Ha NMpUMEHEeHHE (U3MYECKUX 3HAHWM JUIsl pelieHHs 3ahad B
00JIaCTH OKPY’KaIOIIeH Cpe/ibl, IJIAHUPOBAHUS MOCTYNKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEICTBUMA Il OKPY’KAIOIIEH Cpenbl; OCO3HAHUE IJIO0ANIBbHOrO Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTeHl UX PELICHMUS;

8) aganTalMM K H3MEHSIOIIMMCS YCIOBHUSAM COLUMAIBHOM M IPUPOIHOMN
cpenbl:

NOTPEOHOCTh, BO B3aMMOJCHCTBUM TPU BBIIOJIHEHUU WCCIEIOBAaHUN U
MPOEKTOB (PU3NYECKON HAMIPABICHHOCTU, OTKPBITOCTh OMbBITY U 3HAHUSIM JAPYTHX;



[OBBIIIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
JESITEIIbHOCTb;

noTpeOHOCTH B (YOPMUPOBAHUM HOBBIX 3HAHUMN, B TOM YHCIie POPMYITHUPOBATH
UJIeU, IOHATHS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHue Ae(PUINTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00J1aCTH
bu3uKy;

IUIAHWPOBAHUE CBOETO pAa3BUTHUS B TNPUOOPETEHHWU HOBBIX (PU3MUECKUX
3HAHUI;

CTPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aMMOCBS3H IPUPOIbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCIIE C UCTIOIb30BaHNEM (PU3UUECKUX 3HAHUMH;

OLICHKA CBOUX JEUCTBUU C YYETOM BIUSHHMS HA OKPYKAIOLIYIO Cpeny,
BO3MOKHBIX [VIOOAJIBHBIX TOCIIEICTBUM.

MeTtanpeaMeTHbIe pe3yJbTAThI
Y oOyuawmerocss Oyayr cdopmupoBaHbl cieaywume 0a3oBbie
JIOTU4YecKHe JeCTBUS KAK YacTh MO3HABATEJIbHBIX YHUBEPCAJbHBIX YUeOHBIX
nelcTBUM:

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE el cCTBUSA

ba3oevie nozuueckue oeiicmeusn:

— BBISBIATH W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(siBNIEHUI );

— YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMKA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

— BBISIBIIATH 3aKOHOMEPHOCTHU U MMPOTHUBOPEYHS B pAaCCMAaTPUBAEMbIX (haKTax,
JTAHHBIX 1 HAOJIOICHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSM (CaMOCTOSITEIHHO
WM C TIOMOIIBIO YUUTENS/IPYTUX YUYACTHUKOB 00pa30BaTeIbHO-KOPPEKIITMOHHOTO
npoiiecca);

— BBIABJISTh NMPUYUHHO-CJICJCTBEHHBIC CBS3U MPU H3YyUYCHUH (HU3UUECKUX
SBJICHUW M TPOIIECCOB; JEJIaTh BBIBOJBI C MCIIOJIH30BAHUEM JICIYKTUBHBIX U
WHIYKTUBHBIX ~ YMO3AaKJIIOYEHUW, BBIJBUTaTh THUIOTE3bI O  B3aUMOCBSI3SX
bu3MYecKuX BENUYUH (CaMOCTOATENIbHO WM C TOMOILBIO YUHUTENs/IPYTux
YYaCTHUKOB 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO Mpoliecca);

— BbIOMpaTh croco0 pelieHus yuyeOHoW (u3nyeckod 3anauu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PEIICHUS, BHIOOp HamboJiee MOAXOIAIIET0 € Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

bazoevie uccnedosamenvckue oeiicmeusn:

— UCIOJIB30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHHS;

— MPOBOJUTH MO CAMOCTOSITEJILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
(U3UISCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISIOBAHNE (PU3HUUECCKOTO SBICHUS,

— OIICHMBaTh Ha TMPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMAIIUIO,
MOJTYYEHHYIO B X0JI€ UCCJICIOBAHUS UJIU IKCTICPUMEHTA;

— (dopmynaupoBaTh 0000IIEHUSI U BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO
HaAOJIOICHUS, ONBITA, UCCIEI0BAHUS;— MPOTHO3UPOBATH BO3MOXKHOE JajbHeilliee
pa3BuTHE (PU3NYECKUX MPOIECCOB, a TAKXKE BBIIIBUTaTh MPEIINOJIOKEHUS 00 HX
Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.
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Paboma c ungpopmayueii:

— IPUMEHSThH Pa3INYHbIE METOJIbl, HHCTPYMEHTBI U 3alPOCHI MPU MOUCKE U
otbope nH(popMaIK UK JAaHHBIX C YUETOM MPEI0KEHHON yueOHON Ppu3nuecKoin
3aJlaui;

— aHAJM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UHPOPMALIUIO
pa3MYHBIX BUJOB U (POpM mpelcTaBiieHUs (CaMOCTOATENBbHO WM C MOMOUIBIO
YUUTENSI/APYTUX YYaCTHUKOB 00pa30BaTebHO-KOPPEKIIMOHHOTO Mpoiiecca 0o ¢
MPUMEHEHUEM BU3YaJIbHBIX OTIOP);

— BBIOMpaTh ONTUMAIBHYIO (opMy TIpeAcTaBieHHS WHPOpMAIUA W
WLTIOCTPUPOBATH pelllaeMble 3a7aui HECTIOKHBIMU CXEMaMu, AUarpaMMaMu, HHON
rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHHKATHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

— B X0j/ie OOCYXXJIeHHUsS Y4eOHOro MaTrepualia, pe3ysibTaToB JIA0OPATOPHBIX
paboT M TPOEKTOB 3aJaBaThb BOMNPOCHl IO CYILECTBY OOCYXJIaeMOM TeMbl U
BBICKA3bIBaTh WJICW, HAIlCJICHHbIE Ha pEIICHHE 3aJa4d U MOJJepKaHUE
OJ1arokenaTeIbHOCTH OOIICHNUS;

— COTIOCTABJIATH CBOM CYKJICHUS C CY>KJICHUSMHU IPYTUX YYaCTHUKOB JIHAJIOTa,
OOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UIIHUI;

— BBIpAXAaTh CBOIO TOYKY 3pEHUS B NHCHBMEHHBIX TEKCTaX, a TaKXe B
COOOIIEHUSX, TPEJICTABISIEMBIX YCTHO/YCTHO- TaKTHIIBHO;

— myOJIMYHO TPECTABIATh PE3yIbTAaThl BBIMOJHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

PeryasiTuBHbIE YHHMBepPCcaJbHbIe YueOHbIE A€l CTBUA

Camoopzanuzayus:

— BBIABJIATH NIPOOJIEMBI B KU3HCHHBIX U YUCOHBIX CHUTYyAIUAX, TPEOYIOITUX
JUTSL petieHust GU3NIECKUX 3HAHUM;

— OpHUEHTHUPOBATHCS B PA3IMYHBIX TMOAXOJAX TMPHUHATUS PEIICHHM
(MHIMBUIYATIbHOE, IPUHSATHE PEIICHUS B TPYTIIE, MPUHATAE PEIICHUIN TPYIIION );

— COCTaBJISITH QITOPUTM pelieHus (PU3WYECKON 3aJauyud WM  IUTaHa
UCCIIEIOBaHMSI C YYETOM HMEIOIIMXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapHaHThl PEIICHUI;

— JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxkonmpob, IMOYUOHAbHBLIL UHMEIEKM:

— J1aBaTh aJCKBATHYIO OIEHKY CUTYAIMH U TIpejiaraTh TiaH e€ n3MEHEeHHS,

— OOBACHATH NPUYUHBI JOCTHXKEHUS (HEJOCTHKEHHUS) pe3yibTaToB
TeSITEIbHOCTH, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHBBI B JICSITCIIBHOCTH (B TOM YHCJIC B XOJ| BBITTOJTHCHHSI
(GU3MYECKOTO HCCIEeOBAHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
W3MEHUBIINXCS CUTYaIlU, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

— OIICHUBATh COOTBETCTBHE PE3yjIbTaTa IIEJIM U YCIOBUSIM;

— CTaBUTH ce0sl Ha MECTO APYroro YeJoBeKa B X0/I€ CIIopa UM IMCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOTO;

— IpU3HaBaTh CBOE MPaBO Ha OIMMOKY MpHU PEIICHNU (PU3NUECKHX 3a/1ad WIn
B YTBEPXKJICHUAX HA HAyYHbIE TEMbI U TAaKOE K€ MPABO APYTOTO.

Coemecmnasn deamenvHocmp (COmMmpyoHuU4eCmaeo):



— MOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMaHTHOW U MHIUBUIYaTbHOU
paboThI MPU pelIeHNH KOHKPETHON (DU3NUECKON MpoOIeMBblI;

— MPUHUMATD [IETTH COBMECTHOM ACSITENbHOCTH, OPTaHNU30BBIBATh JIECUCTBUS
no e€ MOCTIKEHUIO: paclpenemsiTh POk, 00CYXIaTh MPOIECCHl M PE3yIbTaThl
COBMECTHOH paboThI; 0000I1aTh MHEHUSI HECKOJIBKHX JIFOJICH;

— BBITIOJIHATH CBOKO YacTh PabOTHI, TOCTHTasi KAYECTBEHHOTO pe3ysbTara 1o
CBOEMY HANPABJICHUIO U KOOPAWHUPYS CBOM JCHCTBUA C APYTHMH WICHAMH
KOMaH/IbI,

— OIICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT IO KPUTEPUSIM,
CaMOCTOSATEIFHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

IIpenmeTHbIe pe3yJbTATHI :

7 kJj1ace

[IpeameTHble  pe3yNbTaThl  OCBOCHHUS  00S3aTE€NBHOTO  MPEIMETHOTO
COJICpKaHMs, YCTAHOBJIEHHOTO JaHHOW paboueil mporpaMMol, OTPaKaIOT
c(hOpMUPOBAHHOCTD Y TIIYXUX OOYyYaIOIIUXCA CIACTYIOMUX YMEHUMN:

— HCTOJB30BaTh TMOHATUA: (U3UYECKUE U XUMUYECKHE SBIICHUS,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOJICIb, TUIIOTE3a; CAUHUIBI (PU3NUECKUX BEIUYMH;
aToM, MOJIEKyJla, arperaTtHbleé COCTOSIHUSI BellecTBa (TBEpHOE, KHUAKOE,
ra3oo0pa3Hoe); MeXaHU4YecKoe JBWXKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAeKTOPHsl, paBHOAECHCTBYoIIas cui, Aedopmanus (ynpyras,
IIacTUYecKas ), HEBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

— paznuyath sBleHus (nquddys3us; TEIOBOE IBUKCHHE YaCTUIl BEIIECTBA;
PaBHOMEPHOE JIBUKEHUE; HEPABHOMEPHOE JBUKECHHE; MHEPLHUS; B3aUMOJICHCTBUE
TEJl; PaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBhIO BpalllEHHs; Mepenayda
JaBJICHUS] TBEPABIMHU TEJIaMH, >KUJKOCTSIMU W Ta3aMH; aTMochepHOE IaBJICHUE;
IJIaBaHUE TeJl) MO OMHMCAHUIO MX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SIBJICHUE;

— pacmo3HaBaTh TMPOSIBIICHHE M3YYEHHBIX (PU3UYECKUX SIBJICHUU B
OKpPYXaloIllleM MHUpPE, B TOM 4YHclie (U3UUYECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JBUKEHHS C PA3IMYHBIMUA CKOPOCTSIMH B KUBOM M HEXKUBOW MPUPOJE; NECUCTBUE
CWJIBl TPEHUS B TIPUPOJIC U TEXHUKE; BIUSIHHE aTMOCHEPHOTO JaBICHUS HA KUBOM
OpraHu3M; MPU TOM IEPEBOJUTH MPAKTUUECKYIO 3a7ad4y B y4eOHYIO, BBIICIISITH
CYILLECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHHUIA;

— OMKCHIBATHh U3YUYEHHBIE CBOWCTBA TeN U (U3UUECKUE SBJICHUS, UCTIOJIB3YSI
dbuznyeckre BeIWYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMSs, IIyTh,
CKOPOCTh, CPEIHSISI CKOPOCTh, CHJa YIPYTOCTH, CUJIa TSKECTH, BEC Tella, Cuja
TpEeHUsl, JaBjieHne (TBEPJIOrO Teja, JKUJIKOCTH, ra3a), BhITAIIKUBAIONIAs CUia); MpU
OMMCAHUU TTPABUIIBHO TPAKTOBATh (PU3UUECKUM CMBICI UCIIOJIB3YEMbIX BEIUYMH, UX
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYUHAMH, CTPOUTD
rpauKu U3y4EeHHBIX 3aBUCUMOCTEHN (PM3MUECKUX BETNINH;

— XapakTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS W TIPOIIECCHI,

UCIIOJIb3Ys TIPAaBWJIA CIOXKEHHsSI CHJI (BIOJIb OJIHOM TpsiMoif), 3akoH ['yka, 3aKoH
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[Tackans, 3aKkoH ApXUMe/a; Py 3TOM /1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3alMCBIBATH €70 MATEMATUYECKOE BBIPAKECHUE;

— 00BACHATH (PU3UUECKHE SBICHUS, IPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUHd IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOrMYEeCKUX MIAroB ¢
ornopoi Ha 1—2 U3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUHU, (PU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

— pemiaTh pacuéTHbIC 3a/1a4M B 1 -2 IeCTBUSL, HCTIONB3YsI 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHS 3a/ladyd
3alliChIBaTh KPATKOE YCJIOBHE, MMOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
IPOBOJUTH PACUETHI, HAXOIUTh CIPABOYHBIEC JAHHBIE, HEOOXOAUMBIE JIs1 PELICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYUEHHON (PU3NYECKON BETNUNHBI;

— pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO PEIIUTh MpPU [OMOIIH
(Gu3nyeCcKuX METOAOB; B OIKWCAHUU MCCIEIOBAHUS BBIJCIATH IPOBEPSEMOE
Npeanosjoxkenue (TUMNOTE3y), pas3idyaTh W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pE3yNbTAT, C TOMOILBIO YUUTENSI HAXOAUTH OLIMOKHM B XOJI€ OMbITA, /1€JIaTh BHIBOBI
II0 €r0 pe3ysbTaTaM;

— TMPOBOJMUTH ONBITBI 1O HAOMIOJAEHUIO (U3UYECKUX SBICHUA WIH
¢uznyeckux CBOMCTB Ten: (HOPMYIHpPOBaTh MPOBEPSIEMbIE MPEAIOIOKEHUS,
coOUpaTh YCTAHOBKY U3 MPEJIOKEHHOIO0 000PYA0BaHUS, 3alIMChIBATh X0/ OIIBITA U
bopMyIUpOBaTH BBIBOBI,

— BBINOJIHATH IPAMBIE W3MEPEHUS PACCTOSIHUSA, BPEMEHM, MaCChl Tela,
00béMa, CHJIbI U TEeMIEpaTyphl C HMCHOJIb30BAHHEM AHAJIOTOBBIX U LHU(PPOBBIX
npuOOPOB; 3alKUChIBaTh MOKa3aHUsI MPUOOPOB C YyU4ETOM 3aJaHHOW aOCOJIIOTHOMN
IIOrPETHOCTHA U3MEPEHUN;

— MPOBOJUTH UCCIICAOBAaHUE 3aBUCUMOCTH OJTHON (PU3MUECKON BEJIMUYUHBI OT
JPYroM ¢ MCIOJIb30BAHUEM NPAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO
JBHM>KYILETOCS TEJIA OT BPEMEHU JIBUKEHHUS TEJIA; CUJIbI TPEHUS CKOJIbKEHHUSI OT Beca
Tena, KayecTBa 00padOTKU MOBEPXHOCTEN TeNl U HE3aBUCUMOCTHU CHUJIbI TPEHUS OT
IUIOIIAAA COIPUKOCHOBEHHUS TEJ;, CUIbl YIPYTOCTH OT YMJIMHEHUS IPYKUHBI;
BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMA MOrpyKEHHOM YacTH Tela W OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJjla, OT TNIyOWHBI, HA KOTOPYIO
NOTPYKEHO TeJl0); y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO HCCIEAOBaHUS,
coOMpaTh YCTAaHOBKY U BBIMOJIHSATH MU3MEPEHUS, CIIeysl MPEJIOKEHHOMY IUIaHy,
(buKcHpOBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUUMH B BUIE
NPEeMJIOKEHHBIX Tabmuil W TpadukoB, JeNaTh BBIBOABI 10 PE3yJibTaTaM
HCCIICIOBAHNUS;

— TPOBOJUTH KOCBEHHbIE H3MEPEHHUS (PU3NYECKUX BEIUYHMH (IUIOTHOCTH
BEILIECTBA XUIKOCTH M TBEPAOIO TeJa; CUJIAa TPEHUsI CKOJIbXKEHUSA; JaBJICHUE
BO3/1yXa; BBITAJIKMBAIOIIAs CHJIA, NEHUCTBYIOLIAs HA IOTPYKEHHOE B KUAKOCTH
TEJNO), CIEAYs PEAJIOKEHHON MHCTPYKIMU: TIPY BBIIIOJIHEHUN U3MEPEHUI cOOMpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;



— co0Jr01aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH P padoTe ¢ J1abopaTOpHBIM
000opy1I0BaHUEM;

— yKa3bIBaTh MPHUHIMIMbBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCY/IbI, 0apOMETP;

—  XapakTepH30BaThb MPUHUMUIIBI JACHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON HA UX OMUCAHUA (B TOM YHCIIE: MOIIMITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUNA TMPECC, MAHOMETP, BBICOTOMED,
MOPIIIHEBOM HAcOC, apeoMETp), HMCIOJIb3ysl 3HAHHUS O CBOMCTBAX (PU3UYECKUX
SIBJICHUM U He0OXoAUMbIe (PU3NUYECKUEe 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOAUTH IPUMEPHI/HAXOIUTH HHPOPMAIIHIO O IPUMEpaxX MPaKTHUYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUII OOecTeueHUs
0e30MacHOCTU TMpHU OOpaIllEHUHU C MPUOOpaMH W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM 3KOJOTHYECKOrO TOBEACHHUS B
OKPY>KAIOIIEH CPEE;

— CaMOCTOSITENIBHO MJIA C TIOMOIIBIO YYUTENS/APYTUX yYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO TPOLECCa OCYUIECTBIATh OTOOP HMCTOYHHKOB
uHpopMaluu B ceTh IHTepHET B COOTBETCTBHH C 33JJaHHBIM IIOMCKOBBIM 3aIIpOCOM;

— WCIIOJIb30BaTh MPH BBINOJHEHUU YYE€OHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHbIE MaTepUaibl, PECYPChl CETU
HNuTepHeT (caMOCTOATENBHO WJIM C TOMOILIBIO YUMUTENS/APYTUX YYaCTHUKOB
00pazoBaTEIbHO-KOPPEKIIMOHHOTO npoiiecca); BJIQJICTh npuéMamu
KOHCIIEKTUPOBaHHUs TEKCTA;

— IPaMOTHO MCIOJIb30BaTh U3YUYCHHBIN OHATUIHBIN anmapaT Kypca (U3uKy;

— y4acTBOBAaTb B NPOEKTHOW NESITENbHOCTH; MPHU BBINOJHEHUU Y4EOHBIX
IPOEKTOB U UCCIIEI0BAHUIN pacipeeisTh 00s13aHHOCTHU B IPYIIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMH 33J]a4aMU, CJIEAUTH 32 BBINOJHEHUEM IIaHa JACHCTBUI, aJIECKBATHO
OIICHMBATh COOCTBEHHBIM BKJIAJl B JCSATEIBHOCTh TPYIIbI; BBICTPAUBAThH
KOMMYHUKATHBHOE B3aUMOJIEHCTBUE, YUUTHIBAs MHEHHE OKPY KAIOIINX

8 KIIACC

[IpenMeTHble  pe3ysibTaThl  OCBOCHHUS  OOS3aTEIBLHOTO  MPEAMETHOTO
COJlepKaHMsl, YCTAHOBJEHHOTO JIaHHOM pabodyeil Mporpammoil, OTpaKkaroT
c(hOPMHUPOBAHHOCTh Y TIIYXHX 00YJaIONTUXCS CICTYIOIINX YMEHUM:

— WCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKECHUE
aTOMOB W MOJIEKYJI, arperaTHble COCTOSIHHUSI BEUIECTBA, KPUCTAUIMYECKUE U
amop(HBIC TeNa, HACHIIMICHHBIA W HEHACHIIICHHBIM Tap, BJIAXKHOCTH BO3IYXa;
TEMIIEpaTypa, BHYTPEHHSI DHEpPrus, TEIUIOBOW JBUTAaTENb; 3JIEMEHTAPHBIN
DIEKTPUYECKUN 3apsii, DJEKTPUYECKOE II10JIe, IPOBOJHUKA W JAUBJIEKTPUKH,
MTOCTOSIHHBIN 3JIEKTPUYECKUH TOK;

— paznuuarh SBJICHUS (MPEBpAILCHUS] MEXaHUYECKOW DSHEPruu, TEIIOBOE
pacuMpeHue/cokarue, TeIvlonepeaayda, TeIIOBOE€ PpPaBHOBECHE, CMayMBaHUE,
KalWUISIPHBIEC SIBJICHUS, MCHApEHUE, KOHAECHCALWs, IJIaBICHUE, KPUCTAJIU3AIUs
(oTBepaeBaHuE), KHUIEHUE, Terlonepeaadya (TemIonpPOBOJHOCTb, KOHBEKIIHS,
U3IIy4eHHE);  DJIEKTpHU3alus  Tel, B3aUMOJEWUCTBHE  3apsjioB, JIEUCTBUS
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AJIEKTPUYECKOTO0 TOKA) IO ONMCAHMIO MX XAapaKTEPHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUE;

— pacrmo3HaBaThb IPOSABIICEHUE W3YUYEHHBIX (PU3MUECKUX SIBICHUH B
OKpY>KaI0IlleM MUPE, B TOM YUCIIE PU3NUECKHUE SIBICHUS B IPUPOAE: PhIUary B TEJE
YeJIOBEKa, IMOBEPXHOCTHOE HATSIKEHHE U KalWULIPHbIE SIBJICHUS B IPUPOJIE,
KpUCTaJUIl B Tpupoje, uzinydeHue ConHia, 3amep3aHue BOJOEMOB, MOPCKHUE
Opu3sbl, 00pa3oBaHUE pPOCHI, TyMaHa, WHES, CHEra; J3JCKTPUUECKHUE SIBJICHHS B
atMoc(epe; Ipu 3TOM MEPEeBOAUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO, BBIICIATH
CYILIECTBEHHBIC CBOMCTBA/MPU3HAKH (PU3UUECKUX SBICHUI;

— OINKCHIBATH U3YUYEHHBIE CBOMCTBA TeNl U (PU3UUECKHUE SIBJICHUS, UCIOJIb3YS
¢usznyeckne BeNMUYMHBI (KOA(P(GUIIMEHT TOJIE3HOTO JEHCTBUS MEXaHH3MOB,
KUHETHYeCKass M TMOTEHIMAlIbHAs SHEPTHs, TeMIlepaTypa, BHYTPEHHSS SHEprus,
KOJIMYECTBO TEIJIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJENbHas TEIJIOTA
IUIaBJICHUS, YZEJIbHAs TEIUIOTa MapooOpa3oBaHus, YJEJbHas TEIUIOTa CrOpaHUs
TOIIMBA, KO3()(PUIIMEHT MOJIE3HOTO ACUCTBUS TEIUIOBOM MAIIMHbBI, OTHOCUTENIbHAS
BJIQKHOCTh BO3/yXa, OJJEKTPUUYECKUN 3apsA], cujla TOKa, JIJIEKTPUUYECKOE
HaNpsDKEHUE, CONMPOTUBIICHUE MPOBOJAHMKA, YJEIbHOE COIPOTUBIICHHE BEIIECTBA,
paboTa U MOIIHOCTb IEKTPUUYECKOTO TOKA); IPU ONHUCAHUU MPABUIBHO TPAKTOBATH
(¢u3nyecKuil CMBICT HUCHOJB3YEMBIX BEIMYMH, MX OOO3HAYEHUS U €JAMHULIBI
(U3MYECKUX BEJIMYMH, HAXOJIUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMUMHY C APYTMMHU BEIMYMHAMH, CTPOUTH TPAQUKU W3YUCHHBIX 3aBUCUMOCTEN
(hU3UYECKUX BEJIMYNH;

— XapakTepu30BaThb CBOWCTBA TeJ, (PU3NYECKHUE SIBICHUS W TIPOLIECCHI,
WCIIOJIB3YS MPABUJIO PaBHOBECHS phiuara (0Ji0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXPAHEHUs DHEPrUu, OCHOBHBIC MOJOXXEHHS MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUU CTPOEHMSI BEIECTBA, MPUHIUI CYNEPIO3ULMU ToJieH (Ha KauyeCTBEHHOM
YpPOBHE), 3aKOH COXPaHEHUs 3apsA/aa, 3akoH OMa 1 yyacTKa LIeH; Py 3TOM J1aBaTh
CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYecKOe
BBIPAKEHUE;

— 00BACHATH (PU3NUECKHUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCT€ CUTyallM MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUThH OOBSICHEHHE U3 |—2 TOrMYecKuX 1I1aros ¢
onopoil Ha 1—2 M3y4eHHBIX CBOMCTBAa (PU3NYECKUX SBJIICHUM, (PU3NYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

— pemarb pacuéTHble 3aJ1a4u B 1—2 1eiicTBUS, UCTIOJIb3YsI 3aKOHBI U (POPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3aMMChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (DOPMYIIBI U
MIPOBOJNTH PACUEThI, HAXOAUTD CIIPABOYHBIC TaHHBIC, HEOOXOIUMBIC JJISl PEIICHUS
3aJ1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEeHHON (PU3NYECKON BETNUUHBI;

— pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh MpH MOMOIIU
(Gu3nyecKuXx METOAOB; B OIKMCAHUU MCCIEIOBAHUS BBIJCIATH IPOBEPSEMOE
OpEanoyiokeHne (TUMoTe3y), pasjuyaTh M HHTEPHPETUPOBATH IMOIYYSHHBIN
pe3yabTaT, HAXOIUTh OLIMOKH B XOJI€ OTIbITA, IEIAaTh BHIBOJBI 110 €T0 Pe3yIbTaTaM;

— TPOBOAWTH OMNBITHl 1O HAOMIONECHUI0 (PU3UYECKUX SBICHUM WU
¢buznyecKux CBOMCTB TN (KaluJUIApHbIE SIBJICHHS, 3aBUCUMOCTh JJaBJICHHSI BO3TyXa
OT ero o0béMa, TeMIepaTyphl; CKOPOCTH IPOILECcCa OCTHIBAHUS/HAIPEBAHUS IIPU
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U3IYyYEHUH OT LBETa H3JIyYarollel/MOrI0MAoNe [MOBEPXHOCTH; CKOPOCTh
UCIIAPEHUSI BOJBI OT TEMIIEPAaTypbl JKUIAKOCTH M IUIOMAAU €€ IOBEPXHOCTH;
AJIEKTpU3aLUs T U B3aUMOAECHCTBHE DJIEKTPUUECKUX 3apsAA0B): GOpMYyIUpPOBATH
IpoBepsieMble  MPEANOJIOKEHUS,, COOUpaThb YCTAHOBKY M3 IPEAJIOKEHHOTO
000py10BaHus, 3aIIMCBIBATH XOJ OIBITa U (POPMYJIUPOBATH BBIBOJIBI;

— IPOBOAMUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKOIN BEIMUYUHBI OT
JIPYrOi C UCIOIb30BAaHUEM MPSIMBIX U3MEPEHHM (YCIOBUH IJIABAHUS TEJ, YCIOBUN
paBHOBECHA pblyara U OJOKOB, 3aBUCHMOCTb COIPOTHUBIICHHS MPOBOAHUKA OT €ro
JUIMHBI, MJIOIIAIM MMONEPEYHOI0 CEUEHUS U YJIETBbHOTO CONPOTUBIICHUS BEIIECTBA
IPOBOJHUKA; CHJIBI TOKA, HIYIIEr0 4Yepe3 MNPOBOJAHHUK, OT HANpsKEHHUS Ha
IIPOBOJTHUKE; HCCJIEAOBAHUE IOCIEIO0BATENBHOIO U IMAPAJUIEIBHOIO COEAMHEHUN
IIPOBOJHUKOB); Y4acCTBOBATh B IJIAHUPOBAHUH y4eOHOTO MCCIEAOBAaHUA, COONPATh
YCTaHOBKY U BBIIIOJIHATE U3MEPEHUS, CIIELysl IPEJI0KEHHOMY TUIaHy, PUKCUPOBATH
pe3ysbTaThl  TOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKUX BEJIUYUH B  BUJE
OpeUIOKEHHBIX TaOIMI M TrpauKoB, JAeNaTh BBIBOJBI 10 pe3yJbTaTam
WCCJIEIOBAHNS;

— MPOBOAUTH KOCBEHHbIE M3MEpPEHUs (PU3NUECKUX BENWYHMH (KO3(DPUIMEHT
IIOJIE3HOTO JIEHMCTBUSI MPOCTBIX MEXAHU3MOB, YIElIbHas TEIUIOEMKOCTH BEIECTBA,
CONPOTUBIIEHUE TPOBOJHUKA), CJEAYysS MPENJOKEHHOW MHCTPYKUMH: TIpU
BBINIOJIHEHUH U3MEPEHUN cOOMpPaTh SKCIEPUMEHTAIIbHYIO YCTAHOBKY M BBIYUCIISTH
3HA4YCHUE UCKOMOM BEJIUYHUHBI;

— BBINOJIHATH NPSIMbIe U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOU BIAXKHOCTH
BO3/lyXa; CPAaBHUBATh PE3yJbTaThl U3MEPEHUN C YYETOM 3aJaHHOW aOCOIIOTHOMN
MOTPEUTHOCTH;

— co0JIr01aTh MPaBUJIa TEXHUKHU 0€30MACHOCTH NP paboTe ¢ 1a00paTOPHBIM
00opy1I0BaHUEM;

— yKa3bIBaTh MPHUHIMIbBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
pblyar, TMOJBMKHBIH M HENOJBWKHBIA  OJIOK, HAaKJIOHHas  IJIOCKOCTH;
XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM Ha MX OINHCAaHHA (CHCTEMA OTOIUIEHHS IOMOB, TMTPOMETP,
napoBasi TypOWHa, aMIEpMETp, BOJBTMETP), HCIHOJB3YyS 3HAHMS O CBOWMCTBAX
bu3HYeCKUX SBICHUN U HEOOXOAUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

— pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIIbHBIE
npudoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIAKOCTHBIM TEPMOMETP,
TEPMOC,  TMCHUXPOMETpP, TUIPOMETP, JIBUTaTrelb BHYTPEHHEro  CropaHus,
AIIEKTPOCKOIT);

— IPUBOJIUTH TPUMEPHI/HAXOIUTh HH(POPMALMIO O MPUMEPAX MPAKTHUYECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEJIHEBHOM >KM3HU JUIsl oOecreyeHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN Cpeie;

— OCYILIECTBJISATH OTOOpP MCTOYHHMKOB HH(popmauuu B cetu HHTepHET B
COOTBETCTBHHM C 33JIaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CPAaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIACISATH HHPOPMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
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— UCIOJI30BaTh MPH BBIMOJHEHUU Y4YE€OHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTro COAEpKaHUs, CIIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHeT; BiaaeTh nNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMUs
uH(OpMaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

— CcOo3/aBaTh U NPEJCTaBIIATh B MUCHbMEHHON M YCTHOM/YCTHO-TAKTHILHON
dbopme KpaTkue cooO1IeHUs Ha OCHOBE 1—2 UCTOYHUKOB MH(MOpMALINK (PHU3UUECKOTO
COJIEpKaHusl, B TOM YHCIIe TyOIMYHO JIeNaTh KpaTKUe COOOIICHUS O pe3yibTaTrax
IPOEKTOB WM YYEOHBIX HCCIEIOBAaHUM; TPAMOTHO HCIOJB30BaTh H3YYCHHBIN
NOHSATUHHBIN anmapar Kypca (GU3UKH, CONPOBOXKIATh BHICTYIUICHUE TIPE3CHTALIUEH;

— TIPU BBINOJHEHWU YYE€OHBIX MPOEKTOB M HCCIEAOBAHUU pacHpeesiTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJlauaMu, CIECIUTH 3a
BBIMIOJTHEHUEM TIUJIaHA JEHCTBUI, aJleKBaTHO OIICHUBATh COOCTBEHHBIA BKJAa B
JEATEIIbHOCTh IPYMIIbI;

9 KUIIACC

[IpenMeTHble  pe3yinbTaTbl  OCBOEHHSA  00SA3aTENBHOTO  MPEAMETHOTO
COJEp’KaHUsl, YCTAaHOBJIEHHOIO JaHHOM paboyeil mporpaMMoil, OTpaxaroT
C(OPMUPOBAHHOCTb Y IIIYXUX 00YHAIOIINXCS CAEAYIOIUX YMEHUI:

— HCIIOJNB30BaTh IOHSATHS: IOCTOSIHHBIM 3JIEKTPUYECKHM TOK, MarHUTHOE
1oJie, CUCTeMa OTCYETa, MaTepualibHasg TOYKa, TPACKTOPHs, OTHOCHUTEIbHOCTH
MEXaHMYECKOTO JIBMKEHUA, naedopmarus (yrpyras, IJIacTAyeckas), TpEHHue,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH; LIEHTP TIKECTH;
aOCOJIIOTHO TBEPIOE TEIO, LIEHTP TAKECTU TBEPAOIO TEJa, PABHOBECHE;

— pasnuyaTh SBJICHUA (IEWCTBHUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBUE MArHUTOB, JACWCTBME MArHUTHOTO TMOJS Ha
IPOBOJHUK C TOKOM, DJJEKTPOMAarHWTHasT HMHAYKIMUS, pPABHOMEPHOE U
HEPaBHOMEPHOE IPSMOJIMHENHOE JBU)KEHHUE, PABHOYCKOPEHHOE NPSIMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE MaJCHHUE Tell, pABHOMEPHOE ABM)KEHHE MO OKPY>KHOCTH,
B3aMMOJICHCTBHE TeJ, PEAKTHUBHOE JBUKEHHUE) MO OMHCAHMIO MX XapaKTepPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3HUECKOE SIBJICHUE;

— pacrmo3HaBaThb MpPOSABIEHUE W3YUYCHHBIX (PU3MUECKUX SIBICHUNH B
OKpY>KaloIlleM MHUPE, B TOM YHCIie (PU3NYECKUE SABJICHUS B IPUPOAE (IEKTPUUECTBO
YKUBBIX OPraHW3MOB; MArHUTHOE MOJe 3eMJIH, Apeild MOI0COB, pOiIb MATHUTHOTO
noyist JUIsS KM3HM Ha 3emule, MOJSIPHOE CHUSIHUE;, MpPU ITOM IEPEBOAUTH
MPaKTUYECKYIO 3a/1auy B YUEOHYIO, BBIJEIATH CYIIECTBEHHbIE CBOMCTBA/MIPU3HAKU
bu3NYecKuX SIBJICHUH, pPEaKTUBHOE JABM)KEHHE >KHBBIX OPraHU3MOB), MPU HTOM
NEPEeBOIUTh MPAKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIJIEIATh CYLIECTBEHHbIE
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBJICHUI;

— OIKUCHIBATh W3YYEHHbIE CBOMCTBA TEJ U (PU3UUYECKUE SIBICHUS, UCTIONb3YS
buznyeckue BEIMYMHBI (DJICKTPUYECKUN 3apsi, CuUjla TOKa, BJIEKTPUYECKOE
HaIpsHDKEHUE, CONPOTUBIIEHUE MPOBOJHUKA, YAEIBHOE COIPOTHUBIICHHE BELIECTBA,
paboTa U MOIIIHOCTb JEKTPUUECKOTO TOKA, CPEIHSSI U MTHOBEHHAsI CKOPOCTh TeJla
IpU HEPAaBHOMEPHOM [JBHKEHUH, YCKOPEHHE, NEPEMEIICHHE, IyThb, YIJIOBas
CKOpPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH, CUJia TSDKECTH, YCKOPEHHE CBOOOTHOTO
NajJicHus, BeC Teja, UMITYJIbC Tella, MMITYJIbC CHIIbI, MEXaHW4yeckas padoTra u
MOIIIHOCTb, OTEHIMAJIbHASI YHEPTUs Teja, MOAHATOr0 HaJ MOBEPXHOCTHIO 3€MJIH,
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IIOTCHIMAJIbHAsA DJHEPIUS CXKATOM INPYKUHBI, KUHETUYECKAas DHEPIUs, IOJIHas
MEXaHUYecKass SHEprus); NpU ONHCAHUM NPABUIBHO TPAKTOBATh (U3UUECKUI
CMBICJI UCIIOJIb3YEMbIX BEIMYMH, 0003HAUYECHUS U €IUHULIBI (PU3NYECKUX BEITUYMH,
HaXoJUTh (GOPMYIbI, CBA3BIBAIOUIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IpaKi U3yYECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;

— XapaKTepu3OoBaThb CBOWCTBA TeJ, (PU3MYECKUE SIBJICHUS W TIPOLIECCHI,
MCNOJIb3Ys 3aKOH J[koyia—JIeHna, 3aKOH COXpaHEHUsI SHEPTUHU, 3aKOH BCEMUPHOTO
TATOTEHUS, TPUHLUIT CYNEPIO3UIMNA CUJI, TPUHLIHUI OTHOCUTEIBHOCTH | anmies,
3aKOHbI HBIOTOHA, 3aKOH COXPAaHECHUS MMITYJIbCA; MPU 3TOM J1aBaTh CIOBECHYIO
(GbOpMyYIMPOBKY 3aKOHA U 3alMMCHIBATH €T0 MAaTEMATHUECKOE BRIPAKCHICE,

— OOBSACHATHh (PU3WYECKHE TPOIECCHl M CBOWCTBA TEJI, B TOM YHUCJIEC W B
KOHTEKCTE CHUTyallMll MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JTOrHYECKUX I1aroB ¢
oropoii Ha 1—2 U3y4YeHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, (GU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEMN;

— pemiarh pacuéTHbIC 3a]1a4M B 2—3 NeUCTBUS, UCIIOJIb3YS 3aKOHBI U (JOPMYJIHI,
CBS3BIBAIONINE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHajlM3a YCJOBHUS 3aJa4d
3aIMCBIBATh KPATKOE YCIIOBUE, BBISIBIIATH HEOCTATOK JAHHBIX JUISl PELICHUS 33/1a4H,
BBIOMpATh 3aKOHBI U (OpMyJbI, HEOOXOAUMBIC ISl €€ pEIICHUs, MPOBOJIUTH
pacu€Thl W CpaBHUBATh MOJYYEHHOE 3HA4YCHUE (PU3UMYECKONM BEIUYHMHBI C
M3BECTHBIMU JIAHHBIMU,

— pacno3HaBaTh NPOOJEMbI, KOTOPHIE MOXKHO PEIIUTh MPU TMOMOIIU
(GbU3MYeCKUX METOJOB; MCIOJIb3YySl  OMNHCAaHWE MCCIEAOBAHUSA,  BBIJACIATH
MPOBEPSIEMOE TPEANOJIOKECHUE, OICHUBATH MPABUIBHOCTh TMOPSJIKA MPOBEACHUA
HCCIICIOBAHUS, AEIaTh BBIBOBI;

— TMPOBOJUTH OMBITHI 1O HAOMIOJAEHUI0 (U3UYECKUX SBICHUA WIH
(bu3MYeCKUX CBOWMCTB TeM (B3aUMOJICHCTBUE MTOCTOSTHHBIX MAarHUTOB, BU3Yyalln3aIlis
MAarHUTHBIX TIOJIEW ITOCTOSHHBIX MAarHUTOB; JCWCTBHS MAarHUTHOIO IIOJs Ha
IIPOBOJTHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTA, CBOMCTBA 3JIEKTPOIBUIATEIS
IIOCTOSIHHOTO TOKa, M3y4YE€HUE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs
SHEPTUM): POPMYIUPOBATH MPOBEPSIEMBIC TIPETOTOKEHHUS, COOMPATh YCTAHOBKY U3
MPEIOKEHHOTO 00OpY/JIOBaHMs; OMKMCHIBATH XOJ OMNbITa U (HOPMYITUPOBATH
BBIBO/JIbI;

—  BBIIOJHATH TPSMBbIE HM3MEPEHUS] CWJIbl TOKA, HaNpPSHKEHUS C
WCIIOJIb30BaHUEM AHAJIOTOBBIX MNPUOOPOB W JATYUKOB (DU3UYECKUX BEITUYMH;
CpaBHUBATh peE3YyJbTaThl H3MEPEHUNH ¢ Y4€TOM 3aJaHHON  aOCOJIFOTHOMN
MOTPEUTHOCTH;

— MPOBOJUTH UCCIICAOBAaHNE 3aBUCUMOCTH OJTHON (PU3MUECKON BEJIMUUHBI OT
JPYrol C HCIHOJIb30BAHHEM TMPSIMBIX HM3MEPEHHUM (CUJIbI TOKa, MAYLIEro 4Yepes
ITPOBOJIHMK, OT HAMPSIKEHHS HA POBOJHUKE; UCCIIENOBAHUE TTOCIEN0BATEIBHOTO U
MapaJJICIbHOTO COCMHEHUN MPOBOJHUKOB; 3aBUCUMOCTh IIyTH OT BPEMEHU IpPHU
PaBHOYCKOPEHHOM JIBUKCHHUM 0€3 HayaJlbHOM CKOPOCTH): TUITAHHPOBATH
UCCIIEIOBaHUE, COOMpaTh YCTAaHOBKY U  BBIOJHSATH M3MEPEHUSs, Cleays
MPEIIOKEHHOMY TUTaHy, (DMKCHUPOBATh PE3YyJbTAThl MOJYYEHHON 3aBHUCHUMOCTH B
BU/JIe TAOJIUII ¥ TPpahUKOB, A€NIaTh BEIBOABI IO pe3yIbTaTaM MCCIICI0OBAHNUS,
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— TPOBOJUTH KOCBEHHbIE M3MEPEHHUS (U3UUECKUX BEIMYMH (MOUIHOCTD
AIEKTPUUYECKOT0 TOKA, CPENHSS CKOPOCTh M YCKOPEHHE TeJa PU PABHOYCKOPEHHOM
JBUKEHUHU, YCKOPEHHE CBOOOIHOTO MaJeHHUs, )KECTKOCTh IPYKUHBI, KOIPPUIIUEHT
TPEHUS! CKOJBKEHMs, MEXaHW4yeckas paboTa W MOIIHOCTh): TUIAHUPOBATH
U3MEpPEHHUsI, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIysl MpPEHJIOKEHHOU
WHCTPYKILIMH, U BEIYUCIISITh 3HAUEHUE BEJTUYUHBI;

— co0JIr01aTh MPaBHUJIa TEXHUKH O€30MaCHOCTH MPHU paboTe ¢ 1a00paTOPHBIM
000pyIOBaHHUEM;

— pa3nmuyaTh OCHOBHBIC TIPU3HAKA HW3YYEHHBIX (U3UYECKUX MOJICIICH:
MaTepHuaibHas TOYKa, A0COJIIOTHO TBEPAOE TENO;

— XapaKTepu30BaTh MPUHLUNBI JCHUCTBUS H3YUYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HAa WX OMUCAHUS (B TOM 4YHCIE: CUETUYUK
AIEKTPUUECKOM SHEPIrUM, 3JIECKTPOOCBETUTENbHbIE NPUOOpPHI, HarpeBaTelIbHbIE
AIEKTPOIIPUOOPHI (TPUMEPHI), DIEKTPUUECKUE MPEAOXPAHUTEIHN; IIEKTPOMATHUT,
ANEKTPOABUTATENb IOCTOSSHHOIO TOKA, CHUJIOMETp, JaTYMKUA IOJIOKEHUS,
pPacCTOSTHUSI M YCKOPEHUS), UCTIOB3YS 3HAHUS O CBOMCTBAaX (DU3MUECKUX SIBICHUM U
HeoO0XoauMble (PU3UUYECKNE 3aKOHOMEPHOCTH;

— pacno3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOIMCTBA M H3MEPUTEIIbHbBIC
npuboOpsl MO CXEeMaM M CXEMaTUYHBIM PUCYHKaM (B paMKaxXx M3y4YE€HHOTO);
COCTABJISITh CXEMBI ANEKTPUUECKUX LEMEN C MOCIEA0BATENbHBIM U MapalIeIbHbIM
COCIMHEHHEM JJIEMEHTOB, pa3iuyas YCJIOBHbIE O0O0O3HAUEHHUS 3JIEMEHTOB
DIEKTPUYECKUX LIETIEH;

— IPUBOJAUTH IPUMEPBI/HAXOAUTH MH(OPMAIIUIO O MPUMEPAX MPAKTHYECKOTO
UCIIOJB30BaHUs (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU JJisI 0OecTieUeHUs
0e30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

— OCYIIECTBIISATh MOUCK WHGOpMAIU (HU3UIECKOTO COACPKAHUS B CETHU
HNHTepHeT, Ha OCHOBE UMEIOIIUXCSl 3HAHUM U IYyTEM CPAaBHEHUS JOMOJHHUTENbHBIX
WCTOYHUKOB BBIIEATH WH(MOpPMAIUIO, KOTOpAas SIBISETCS NMPOTUBOPEUYUBOU HWITU
MOKET OBITh HEJIOCTOBEPHOM;

— WCIIOJIb30BATh MIPH BBITIOJHEHUN YYE€OHBIX 3aJaHUl HAYyYHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3NYECKOTrO COAEpKaHUs, CIIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WNHutepHer, BnajgeTh nNpuéMaMyd KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3OBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

— CO3/1aBaTh W MPEJCTaBIATh B MUCHbMEHHOW U YCTHOM/YCTHO-JIAKTHUIHLHOMN
dbopme KpaTkue COOOIIEHHUS] Ha OCHOBE HECKOJBKMX MCTOYHUKOB (DU3UYECKOTO
CoJlep>KaHMsl, B TOM YHCIIE MyOJMYHO MPEACTABISTh PE3yJIbTaThl MPOCKTHON WM
UCCIIEI0BATENbCKOM AESITEIbHOCTH; IPYU ’TOM T'PAaMOTHO UCIIOJIb30BaTh U3yYEHHbBIN
MOHSATUIHBIN anmapaT Kypca (pU3uKu, COMPOBOXKAAThH BRICTYIIJICHUE TIPE3EHTAIUEH;

— TPU BBIOJTHCHUH Y4YEOHBIX TPOEKTOB M HCCICAOBAHMMA (U3UUECKUX
IOPOLIECCOB  pacHpeneNsiTh OO0s3aHHOCTM B TIpyNIe B COOTBETCTBUU C
MOCTaBJICHHBIMM 3a/lauaMH, CJIEAUTh 32 BBINOJHEHUEM IUIaHA JCUCTBUI U
KOPPEKTUPOBATh €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JACSITEIHHOCTD
TPYIIbI, BEICTPAaUBATh KOMMYHHKATUBHOE B3aUMOJIEHCTBUE, TPOSIBIISIE TOTOBHOCTh
paspemaTh KOH(MIUKTHI.
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10 KUIIACC

[IpeameTHble  pe3yibTaThl  OCBOEHUS  00S3aTEIBLHOTO  MPEAMETHOIO
cCollepKaHMsl, YCTAHOBJIEHHOTO JIaHHOW pabouyeil Mmporpammoil, OTpakaroT
c(hOpMHUPOBAHHOCTH Y MIYXUX 00YYAIOIIUXCS CIETYIONIUX YMEHUM:

— WCIIOJIb30BaTh TMOHSTHSA: MEXaHUYECKHe KoyieOaHUs U BOJIHBI, 3BYK,
WH(PaA3BYK U YIBTPA3BYK; AJICKTPOMArHUTHBIC BOJIHBI, IIKAJIA AJIEKTPOMAarHUTHBIX
BOJIH, CBET, OIU30pPYKOCTh M JaJbHO30PKOCTb, CIEKTPhl HCIYCKaHUS U
NoTJIOIIeHHUS; anb(a-, 0eTa- U raMMa-u3ITydeHus, H30TOIbI, sSiAepHasi YHEPreTHKa,

— pa3nuyuath ABJCHUS (KosieOaTeNbHOE JABWKEHHE (3aTyXalollue u
BBIHYKJCHHbIEC KOJICOaHUS), PE30HAHC, BOJIHOBOE JBWKEHHE, OTPaXKEHUE 3BYKA,
NPSIMOJIMHEMHOE PACHPOCTPAHEHHUE, OTPAKEHHE W MPEIOMIICHUE CBETa, IMOJIHOE
BHYTpPEHHEE OTpPa)KEHUE CBETA, Pa3jioKEHUE OEJIOr0 CBETa B CHEKTP U CIOKEHUE
CIEKTPAJIbHBIX [IBETOB, MJUCIEPCUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTD,
BO3HMKHOBEHHUE JTMHEHYATOTO CIIEKTPa U3ITYUCHHS) TI0 OMUCAHUIO UX XapaKTEPHBIX
CBOICTB U Ha OCHOBE ONBITOB, JJEMOHCTPUPYIOIINX JAHHOE (PU3UUYECKOE SBIICHUE;

— pacro3HaBaTh TPOSBICHUE W3YYEHHBIX (U3MYECKUX SBJICHHUN B
OKpyXaroieM Mupe (B ToM uuciie (pU3udecKkue sBICHUS B MPUPOJEC: JBIKCHHE
miaHeT COJIHEYHOM CHUCTEMBI, BOCIIPUSTHE 3BYKOB KUBOTHBIMHU, 3EMIIETPSICEHUE,
CEICMUYECKHE BOJHBI, I[yHAMH, 3X0, LIBETA TE€J, ONTUYECKUE SABJICHUS B MPUPO/IE,
OMOJOrMYecKoe MACNCTBUE BUIUMOTO, YIbTPa(UOJETOBOIO U PEHTIE€HOBCKOIO
U3JyYCHHUI; €CTECTBEHHBIM  PaJMOAaKTUBHBIA  (QOH, KOCMHUYECKHE JIyYH,
PaIMOaKTUBHOE HW3JIyYEHUE MPUPOIAHBIX MHUHEPAIOB; IEHCTBUE PaAUOAKTUBHBIX
U3Jy4eHU HA OPraHu3M YeJOBeKa), TPU ATOM NEPEBOAUTH MPAKTUUYECKYIO 3a7a4y
B Y4eOHYI0, BBIJCIAThH CYIIIECTBEHHBIE CBOMCTBA/MPpU3HAKHN (PU3UUECKUX SIBICHUM;

— OIMKCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SBIICHUS, UCTIONIb3YSI
bu3ndecKue BEIMYUHBI (IEPUOJ U YacTOTa KOJIeOaHUM, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTesib MPEJIOMIICHUSI CpPElbl); MpHU
OMMCAHUH TPABUIILHO TPAKTOBATh (DU3UUECKUN CMBICI HCIIOJIb3YEMBIX BEIIWYUH,
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEJIMYHMHY C JAPYTUMH BEIMYUHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

— XapakTepu3OoBaThb CBOWCTBA TeJ, (PU3MYECKHUE SIBJICHUS W TIPOLIECCHI,
UCIIOJIb3YsI 3aKOHbl OTPAXXEHUS U TPEIOMIICHUS CBETa, 3aKOHbI COXPaHEHUs
3apsAI0BOTO M MACCOBOIO YHMCEN MpPH SAEPHBIX pEaklUusX; MpU 3TOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTHYEeCKOe
BBIpAXKEHUE;

— OOBACHATH (PU3MYECKHE MPOLIECChl M CBOMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BbISBIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX IIAr0B C
OTIOPOii Ha 2—3 M3YyYCHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, ((U3UIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

— pelath pacu€THBIC 33/1a4d (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUIN),
WCITOJIb3YsI 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (DM3UYECCKHE BETMYUHBI: HA OCHOBE
aHalIM3a yCJIOBUS 3a/1ayyl 3allMChIBaTh KPAaTKOE YCIIOBUE, BBISBISATH HEJOCTAIOIINE
WK U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYIbl, HEOOXOAUMBIE IS
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pelieHusi, MPOBOAUTH PACUY€Thl U OICHUBATh PEATUCTUYHOCTH IOJIYYEHHOTO
3HauYeHUs (PU3NYECKON BEITUUHUHBL;

— pacrno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU [OMOIIH
bu3MYecCKuX  METOJIOB; HCMOJb3ysl  OINKCAHUE  KCCIEIOBaHUS, BBIICIATH
MIPOBEPSIEMOE TPEANOI0KEHNE, OLICHUBATh MPABHIBHOCTh TOPSAIKA MPOBEACHUS
UCCJIEIOBAHUSI, JIeTIaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YNIbTAThl HAOMIOACHUN U
OTIBITOB;

— TMPOBOJWTH OMBITHI 1O HAOTIOAEHUI0 (U3UYECKUX SBICHUA WM
bU3MYEeCKUX CBOMCTB Tel (3aBHCHMOCTh Mepuofa KOJICOAaHWA TPYKUHHOTO
MasTHAKA OT MAacChI TPy3a U )KECTKOCTH MPY>KUHBI K HE3aBUCUMOCTH OT aMILTUTY bl
MaJlbIX KOoJeOaHul; NpsIMOJIMHEHOE PaCIIPOCTPAHEHUE CBETA, PA3JIOKEHUE OEII0ro
CBETa B CIIEKTpP; U3YUYCHHE CBOMCTB M300paK€HHs B MJIOCKOM 3€pKajie¢ U CBOICTB
U300paKEeHUsT TpeIMeTa B CcOOMparolie JuH3e; HAOMIOJEHUE CIUIOIIHBIX U
JUHENYAThIX CHEKTPOB M3IYUYEHHUs): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY W3
H30BITOYHOTO HabOpa 00OPY/IOBaHHWS; OMUCKHIBATH XOJ OMbITA U €r0 PEe3yJbTaThl,
bopMyIMpOBaTH BHIBO/IHI,

— MPOBOJIUTH MPU HEOOXOJUMOCTH CEPHUIO MPAMBIX U3MEPEHUM, ONPEACIIss
CpellHee 3HaueHuEe H3MepsieMOl BeJIMUYMHBI ((DOKYCHOE PACCTOSTHUE COOMpArOIICi
JIMH3BI); 000CHOBBIBATh BHIOOP CIIOCO0A U3MEPEHUS/U3MEPUTETHLHOTO TPHOOPA;

— TIPOBOJUTH WCCJCAOBAHHWE 3aBHCHUMOCTEH (PH3WYECKUX BETUYMH C
WCITOJIb30BAaHUEM TIPSAMBIX H3MEPEHHH (Mepuona KoJeOaHWil MaTeMaTHYECKOTO
MasTHHUKA OT JUJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPXKCHUS CBETA OT YIJIa TaJeHUs U
yria TOpeloMIIeHHuss OT yIyla TaJAeHus): IUIAaHUpOBaTh  HCCIEIOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (PHKCHUpPOBATH pE3yNbTATHl IMOJIYYCHHOM
3aBUCUMOCTH (DH3UICCKUX BEIIMYMH B BUJIC TAOJIUII U TPaUKOB, I€JIaTh BHIBOIBI 11O
pe3ysbTaTaM HCCIICIOBAHUS;

— TIPOBOJUTH KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BEIUYUH (YacToTa H
NepHoJT KoJIeOaHUN MaTeMaTUYECKOT0 ¥ IPYKUHHOTO MASITHUKOB, ONTHYECKAs CUJIa
coOuparolel JTUH3bI, PAIMOAKTUBHBIN ()OH): TUTAHHUPOBATH U3MEPEHUS; COOUPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBITIOJHATH U3MEPEHHUSI, CIICTYSI MPETI0KEHHON
WHCTPYKIIUU; BBIYHCIATH 3HAYCHHE BEIMYMHBI U aHAIU3UPOBATH IMOJYYCHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

— co0JIr01aTh MpaBUiia TEXHUKHU 0€30MAaCHOCTH NP paboTe ¢ 1ad0paTOPHBIM
o0opy10BaHUEM;

— pa3nmuyaTh OCHOBHBIC TIPU3HAKH HW3YYCHHBIX (U3HMYECKUX MOJICIICH:
TOYCUYHBI WMCTOYHHWK CBETa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJCNIbh aToMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIpa;

—  XapaKTepHW30BaTh MPHUHIUIILI JACHCTBUS HM3YyYCHHBIX TPHUOOPOB M
TEXHUYECKUX YCTPOMCTB C OMOPOI HA WX OMHCAHUS (B TOM YHUCIIE: paKeTa, 3XO0JIOT,
OYKH, TIEPUCKOT, (poToanmapar, ONTUYECKHE CBETOBOIbI, CIEKTPOCKOTI, JO3UMETD,
kamepa BuiibcoHa), HMCMONB3ysh 3HAHWS O CBOMCTBAX (PU3UYECKHUX SIBICHUUA U
HEe00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

— MCTIOJIb30BaTh CXEMbI M CXEMATHUYHBIC PUCYHKU M3YYECHHBIX TEXHUYECKUX
YCTPOWCTB, HW3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTUYECKHX TMPOIECCOB MpHU
pereHnr y4eOHO-TIPAKTUYECKUX 3a/1ad; ONTHYECKHE CXEMBbI IS MOCTPOSHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U cCOOMparollei JTUH3E;
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— MPUBOJUTH IPUMEPBI/HAXOIUTH HH(POPMALIHIO O IPUMEPaX MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHUHM B MOBCEJIHEBHOW XU3HU AJs OOecredeHus
Oe3onmacHOCTH Tpu OOpalieHuu ¢ MpuOopaMu M TEXHUYECKHMMH YCTPOICTBaMH,
COXpaHEHHs 3J0pOBbS U COOJIOACHUS HOPM OKOJOTHYECKOTO TIOBEICHHUS B
OKpY>KaloIIel cpene;

— OCYIIECTBIISITh TMOUCK MHpOpManuu (U3NYECKOTO COJCPKAHUS B CETH
HuTepHeT, caMoCTOSATENbHO (DOPMYIHpysl MOMCKOBBIA 3ampoC, HAXOAUTh MyTH
OTIpe/IeNICHUs] JOCTOBEPHOCTH MOMYyYEeHHOW MHQOpPMAIMK HAa OCHOBE MMEIOIIUXCS
3HAaHUU U TOTIOJTHUTENbHBIX HICTOYHHUKOB,

— UCTOJB30BaTh MPU BHIMIOJHEHUH YUEOHBIX 3a/laHUil HAYYHO-TIOMYJISPHYIO
auTepaTtypy (pu3mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETU
WuTepHer; BnaneTh mNpuéMaMH KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
UH(pOpPMAILIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

— CO3/1aBaTh U MPEJCTABIATh B MUCBMEHHOW M YCTHOI/YCTHO-IaKTHIBLHOU
¢dopMe cooOuieHHsT Ha OCHOBE HWHGPOpPMAlUM W3 HECKOJIBKUX HCTOYHHUKOB
(GU3NYECKOTO COAEepKaHUs, MYOINYHO MPEACTABIATh PE3yIbTaThl IPOCKTHON WUITU
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH; IIPU ATOM I'PaMOTHO HCIIOJIb30BaTh U3yUEHHBIN
NOHSTUHHBIN anmapat U3y4aemoro paszesna (pU3uKu 1 COPOBOXKAATh BBICTYIUIEHNE
npe3eHTaluen ¢ y4éToM 0COOCHHOCTEHN ayAUTOPUN CBEPCTHUKOB.

C yuetoM auddepeHInpOBaHHOTO XapakTepa TPeOOBaHUN K TUIAHUPYEMBIM
0o0pa30BaTeNbHBIM pE3yJIbTaTaM TEKyllas ¢ TMPOMEKYTOYHas aTTecTalus II0
yueOHOMY npeamery «@Du3uka» MpPOBOAUTCS C MCIOJIB30BAHUEM Pa3padOTaHHBIX
MeAarorn4eckKuM pabOTHUKOM KOHTPOJIbHO-U3MEPUTETHHBIX MaTePHAIIOB.

BxuroueHne 00ydaromuxcst BO BHEIIHUE TPOLIEAYPhl OLIEHKU TOCTHKEHUH 110
npeamety «®dusmnkay», B TOM 4UClIe BCEPOCCUIICKUE MPOBEPOUHbIE padOThI U APYTUE
10/I00HBIE MEPOTIPUSATHS, POBOJUTCS TOJBKO C JKETaHHUs CAaMUX OOYYArOIINXCS C
HapyLICHUSAMH CIyXa U UX poJuTenel (3aKOHHBIX MpeACcTaBUTeNeH ).

[Io pe3ynapTaTaM MNPOMEKYTOYHOW OIICHKH OBJIAJCHHUS COJEpKaHUEM
yueOHoro mpeamera «@PuU3MKa» NPUHUMAETCS pEIIEHHE O COXpaHEHHH,
KOPPEKTUPOBKE  IOCTAaBJIEHHBIX  3ajad, OOCYXIEHUS  Ha  ICUXOJOro-
NEeJaroruieckoM KOHcuiuyme (yd4eOHO-METOJIMYECKOM COBETE€ W/WIM  Jp.)
00pa30BaTeNbHON OpraHM3aluy C LENbI0 BBISIBICHUS NMPUYMH M COTJIACOBAHMS
IUTaHa COBMECTHBIX JIEUCTBUH TIEIarorHYeCKOro KOJUICKTHBA, OpTraHU3alluu
B3aMMOJICHCTBUS C POIUTENIAMU/3aKOHHBIMU MPEACTAaBUTENIMUA 00yUaOIIErocs.

2. Conep:xxanme yueOHOro npeamera «@usuka

7 kJj1ace

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA

®usuka — Hayka o npupone. SBieHus npupoapl. OuU3HMYECKUE SBJICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BenuuuHBL V3Mmepenue Qusnyeckux BenuuuH. Duzndeckue
npubopsl. [lorpenHocTs n3mMepeHnit MexmyHapoHast CUCTEMa eAMHUII.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKH U3ydaloT npupoay. EcrecTBeHHO-
HAyYHBIA METOJl TIO3HAHUWS: HAONIOACHHWE, ITOCTAHOBKA HAYYHOTO BOMPOCA,
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BBIJIBUKEHUE THUIOTE3, SKCIEPUMEHT IO TMPOBEPKE TUIOTE3, OObICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue Gu3NUecKUX SBJICHUI C TOMOIIbIO MOJIETIEH.

Jlemoncmpayuu

MexaHnueckue, TEIIIOBbIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
duznueckue NpuOOPkI U MPOIeaypa IPSIMbIX U3MEPEHUHN aHATIOTOBBIM U IU(PPOBHIM
IPUOOPOM.

Jlabopamopnwie padbomul u onvimol

Ornpenenenue UEHbl JeIEHUS MKaIbl U3MEPUTEIBLHOTO MPUOOopa.

N3mepenue paccTossHui.

N3mepenne 00bEMa )KUJIKOCTA U TBEPAOTO TENA.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3mepeHne temmeparypbl NOpH IOMOIIMA KUIKOCTHOIO TEPMOMETpA U
JaTyuKa TEMIIEPaTyphl.

[IpoBeneHne wuCCIENOBaHUSA IO MPOBEPKE THUIOTE3bI: JAJbHOCTH MOJETA
Iapuka, MyneHHOro FTOPU30HTAILHO, TEM 0O0JIbIe, YeM OOJIbIIIE BHICOTA ITyCKa

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBa

CrpoeHue BemiecTBa: aTroOMbl W MOJEKYJIbl, HUX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBi>kenne wyactull BeniectBa. CBs3b CKOPOCTH JIBMKEHUS YacTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH M TBEPABIX
(kpuctamuyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJISIpHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu

HaOnronenue OpoyHOBCKOTO ABUKEHUSI.

Habmonenue nuddysumn.

Hab6nronenue siBieHui, 00bSICHSIIOMUXCS MPUTHIKEHUEM UIIH OTTAIKUBAHUEM
YacTHIl BEIIECTBA.

Jlabopamopnuie padbomul u onvimol

Orenka nuaMeTpa aToMa METOJIOM PAOB (C UCTIOIB30BaHUEM (GoTorpaduii)

OnbITel O HAOJIOACHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnBITH IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJIIPHOTO TPUTSKCHHUS

Pa3nen 3. /IBuskeHue U B3aUMOIeCTBHE TeJl

Mexanuueckoe JBWXeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE JIBH)KEHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHHUSI.

SBneHue uwHepHUU. 3aKOH HWHEpUMH. B3auMopeicTBHe Tel Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
00BbEMa BelecTBa.

Cuia Kak XapakTepuCTUKa B3auMoJiecTBUs Tell. Cuia ynpyrocTy ¥ 3aKOH
['yka. MI3mMepenne cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBIEHUE TITOTEHHS U CHUJIA
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TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxkeHune
CHWJI, HaIllpaBJICHHBIX MO OJHOW MpsiMoi. PaBHoaelcTByromas cui. Cuna TpeHus.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpEeHUE B MPUPOJIE U TEXHUKE.

Jemoncmpayuu

Habmoienne MexaHu4eckoro JBUKEHHS Teja.

N3MepeHne cKkopOCTH MPSIMOJIMHENHOTO JBUKECHHUS.

HaGnronenue siBneHust HHEPIUU.

HaGnronenue n3MeHeHnsi CKOPOCTH TIPU B3aUMOICHCTBUU TElL.

CpaBHeHHE Macc N0 B3aUMOJICVCTBUIO TEN.

CrnoxxeHue CHJl, HAlPaBJICHHBIX 110 OJTHOM IIPSIMOA.

Jlabopamopnwie padbomul u onvimol

OmnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JBMKEHHUS (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

Omnpenenenue CpeaHEM CKOPOCTH CKOJBKEHHsSI Opycka WM IIapuKa I10
HAKJIOHHOU IUTOCKOCTH.

Ornpenenenne mIOTHOCTH TBEPAOTO TENA.

OnbITBl, JIEMOHCTPUPYIOUIUE 3aBUCHUMOCTb pacTsikKeHUs (nedopmalun)
NPYKUHBI OT MPUII0KEHHOW CHUIIBL.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHHUSI CKOJIBKEHUS OT BEca
TeJIa U XapaKTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Paszneua 4. /laBjieHue TBEPABIX TeJl, s KUAKOCTEH U Ia30B

Jasnenue. CriocoObl yMEHBILIEHUS U yBEIWYEHUS JaBieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEma, Temmeparyphl. llepenauya maBieHus
TBEPABIMU TEJAMHU, XKUAKOCTIMHU W razamu. 3akoH [lackans. [IHeBmaTnueckue
MalIuHbBl. 3aBUCUMOCTh JaBJICHUS KUJIKOCTU OT riayOuHbl. ['mapocratmyeckuit
napajaokc. Coobmraronirecs: cocysl. [ mupaBnudeckue MeXaHUu3MBbl.

AtMocdepa 3emnu u armocepHoe naBneHue. [IpuynHbI CylecTBOBaHUS
BO3yIIHONW 000s0uku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JIaBJICHHs. 3aBUCUMOCTh aTMOC(HEpPHOro AaBJIEHUS OT BBICOTHI HAaJl YPOBHEM MODSI.
[Tpubops! a1t u3mMepenust arMochepHOro naBieHus. JleiicTBUe )KUIKOCTH U raza Ha
NOTrpyKEHHOE B HUX TEJ0. BhITankuBaromnas (apxuMeioBa) cuia. 3aKoH ApxuMmea.
ILmaBanue Ten. BoznyxoriaBanue.

Jemoncmpayuu

3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBieHUs ) KUIKOCTHIO U Ta30M.

Coobmaromuecs CoCy/ibl.

I'mppasiueckuit mmpecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO JTABIICHUS.

3aBUCUMOCTH BBITAJIKMBAIOLLEH CUIIBI OT 00bEMA MOrPYKEHHOM YaCTH TeNa U
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

YcnoBue miiaBaHus TEN: TUIABAHUE WIIM MOTPYKEHUE TEl B 3aBUCUMOCTH OT
COOTHOUIIEHHUSI TIIOTHOCTEU TEJIA U KUIKOCTH.
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Jlabopamopnuie padomul u onvimul

UccnenoBanne 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa MOrPYKEHHOU B
KUJIKOCTh YaCTH TeJa.

Ornpenenenne BhITAJKUBAOIIECH CUIIBI, IEUCTBYIOLIEH Ha TEJNO, NOTPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIECH CUJIbL, IEVCTBYIOLIEH Ha TEJIO B
KUJKOCTH, OT MacChl TeNa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIIEH  CHIIBL,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YacTH
TeJa U OT IJIOTHOCTHU XKHUJKOCTH.

KoncTtpyupoBanue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKU U ONPEEICHUE
€€ rpy30n0AbEMHOCTH.

Ilpumepnvie 6uodvl OeamenvHocmu 00y4aOUWUXCA :

— o0bsicHeHue (uzmdeckux sBiaeHU (muddys3us, OonblIas CKUMAEMOCTh
ra3oB, Mmajasi CKHMAaeMOCTb JKHIKOCTEH M TBEpPAbIX TEI, PABHOMEPHOE U
HEpPaBHOMEPHOE JIBM)KCHHE, HWHEPIUS, BCEMUPHOE TATOTEHHE, arMocdepHoe
JaBIICHWE, JaBJICHUE JKUIKOCTEH, Tra30B MW TBEPIbIX TeJl, IUIaBaHHUE TE,
BO3/IyXOIUJIaBaHUE U Jp.);

— MEPEeBOJI €UHUILl U3MEPEHUST GU3UUECKUX BEJIMYUH B KPaTHBIE U JOJIbHbBIC
CAUHUIIBI;

— BBINOJHEHUE PACUETOB, OMBITOB U DKCIIEPUMEHTOB (B COOTBETCTBUU C
coJiep>KaHreM J1abopaTOPHBIX PadOT U MPOTPAMMHBIX TEM);

— WUTIOCTPUPOBAHUE H3yYaeMbIX (DU3NYECKUX SBJICHUN NOpUMEpaMu U3
MPaKTUKU U JIP.

IIpuMepHas TeMaTH4ecKasi 1 TEPMUHOJIOTHYECKAA JTEKCUKA

Hpumepnbze cjloea u ciroeocodvemanrul

ArperaTHO€ COCTOSIHUE BEIIIECTBA, apeoMeTp, Apxumes, ApXuMea0Ba CUia,
atMoc(epa, atMocepHOe NaBICHUE, aTOM, a’pocTar, OapomeTp-aHepous, OJIOK,
bpoyH, bpoyHoBcKkas yactuiia, bpoyHOBCKOE IBUKEHUE, BATEPIUHUS, BEKTOPHAas
BeJIMUMHA, BeHepa, Bec Tena, BEUIECTBO, B3aUMOJICHCTBUE TeEJ, BOJOU3MENICHUE
CyllHa, BpEMs [IBUKEHUS, BCEMUPHOE TATOTEHHE, BBICOTOMETP, BBITAJIKHUBAIOIIAsS
cuna, I'arapun F0.A., raz, ["anueii.

['yk, naBnenue (rasa, KUAKOCTH, TBEPAOTO Tena), [leMokput, aedopmarws,
auHaMoMmeTp, auddys3us, eauHuna (QU3NYECKOW BEJIMYUHBI, >KUJIKOCTb, 3aKOH
(Apxumena, I'yka, ITackains), 3emist, uamepenue, uaepuusi, komera, Koponés C.I1.,
kpuctaii, JleonoB A.A., JlomonocoB M.B., nyna, Mapc, macca temna, marepus,
Mepkypuii, METEOpPUT, MEXAHUYECKOE JBWKECHHUE, MOJIEKYyJa,, HEBECOMOCTb,
HEPAaBHOMEPHOE JBIJKEHHE, HEYCTOWYMBOE paBHOBecHe, HBIOTOH, OIBbIT,
OTHOCHUTEJIbHOCTh ABWUKEHHUSI, OTTAIKUBAHUE MOJICKY!I.

[Tackanp, mIaBaHWe TN, IUIAHETHI-TUTAHTHI, IUIAHETHl 3€MHON TPYMIIHbI,
IJIOTHOCTh, HOTPEUTHOCTh U3MEPEHUM, TPUTSIKEHUE MOJIEKYJI, PABHOBECHE phlUara,
pPaBHOMEPHOE NBIDKCHHE, PTYTHBIM OapoMeTp, CeKyHHaa, cwia (TPEeHUs, IMOKOS,
TSXKECTH, YNPYTOCTH), CKajsipHas BEIMYMHA, CMayMBaHUE, CPEAHSA CKOPOCTb,
CTaTUKa, CTPATOCTaT, TBEPAOE TeNo, ToppUUeIn, TPACKTOpHUs, TPEHUE KaueHMUS,
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MOKOSI, CKOJIBLKEHUS, YCTOMYMBOE paBHOBecHEe, (pu3MyecKas BeludyuHa (Teopus),
busnyeckoe Teno (SBIEHUE), LIEHA ACJNEeHUs, IIEHTp TsbKecTu Tena, L{noakoBckuii
K.3., 25IeKTpOHHBIN MUKPOCKOIIL, 3TaJIOH MACCHI.

IIpumepHvie gppazwvi

JItoOble  mpeBpalieHusi BeEUIECTBA WM  MPOSIBICHUS €ro  CBOWCTB,
npoucxonsiyue 0e3 U3MEHEHHs COCTaBa BEIeCTBAa, HAa3bIBAIOT (U3UUECKUMU
SIBJICHUSIMH.

A Hamén W 3amuca’ HECKOJBKO IIOCJIOBHUII M TOTOBOPOK, B KOTOPBIX
YIOMUHAIOTCS CTAPUHHBIE MEPBI JJIMHBI U MACCHI.

A u3Mepun JIUHEHKOW C MUJUTMMETPOBBIMU JIEJICHUSIMU JUIMHY U ITUPUHY
y4eOHHUKA, a pe3yJbTaThl 3aIIUCaJl C YYETOM MOTPEITHOCTH U3MEPEHHUS.

KuakocTy 1eTKO MEHSIOT CBOIO (DOPMY, HO COXPAHSIIOT O0BEM.

CHavasia Mbl HaJIUJIW BOAY B CTaKaHbl: B OJIMH — XOJIOAHYIO, @ BO BTOPOM —
T€myto. [locie 3Toro Mel OyCTUIIN B CTaKaHbI KPUCTAJUIMKYA MapTraHIIOBKH U CTAIIH
HaOJII0AATh 32 IPOUCXOIAIINM SBICHUEM.

MpbI cMOYMITH OJIUH JTUCT OyMaru pacTUTEIbLHBIM MAcliOM, a IPyrod — BOJIOH.
OTH AUCTOYKHA MBI IPUIIOKIIU APYT APYyTy. JIucThl OymMaru He CIUTLINCH.

Bce BelecTBa COCTOST U3 MEJIbYANUIIIUX YACTHUIL: ATOMOB, MOJIEKYJI, HOHOB.

YacTuubl BellecTBa HAXOAATCS B HEMPEPHIBHOM Xa0TUYECKOM JIBHXKEHUU.

Mexy MOJIeKyJlaMH BeEIIeCTBa CYIIECTBYET B3aWMOJICUCTBHE: B3aUMHOE
MPUTSHKEHUE U OTTAJIKUBAHHUE.

Ecnu Ha Tenmo He ACUCTBYIOT APYTrHE Tela, TO OHO HAXOJIUTCS B MOKOE WIIU
JIBUKETCS C TIOCTOSIHHOM CKOPOCTBIO.

Maccoit Tena Ha3bIBalOT PU3UUYECKYIO BEIMYHUHY, KOTOpas SBISETCS MEpOil
WHEPTHOCTH Tea.

[110THOCTRIO Ha3BIBAIOT (PU3UYECKYIO BEIMUMHY, KOTOPasi paBHA OTHOIIICHUIO
Macchl Tejla K ero 00bEMY.

Hedopmanus — 510 ar000e n3MeHeHne PopMbl U pazMepa Tena.

Cuna ynpyroctu — 3TO CWjia, KOTOpasi BO3HHKAET B TEJ€ B PE3yJIbTaTe €ro
nedopmalii ¥ CTPEMUTCS BEPHYTH TEJIO B UCXOTHOE MOJI0KEHHE.

Macca Tena 3aBUCHUT OT pa3MEPOB U BEILIECTBA, U3 KOTOPBIX COCTOUT TEJIO.

S mpuBeny npuMeEpbI, MOKa3bIBAIOIIME, YTO JEHCTBUE CUJIBI 3aBUCUT OT
IUJIOLIAM OMOPbI, HA KOTOPYIO ATa CHUJIa JEHCTBYET.

S Ha30BY €IUHUIIBI IABJICHMUS.

Ipumepnvie 66160001

Bcé, u3 uero cocrosT pusnyeckue Tena, Ha3bIBatoT BelecTBOM. JKenes3o, Melib,
pe3uHa, BO3/1yX, BoJa — BCE 3TO pa3Hble BellecTBa. Boma — 3TO BemIeCTBO, Karuis
BOJbI — (DU3UYECKOE TEJIO, aJIOMUHUNA — BEIIECTBO, aIOMUHHUEBAs JIOXKKa —
dbuznyeckoe Teno. BemecTBo — 3To 0JIMH U3 BUJIOB MaTepuu. Marepueil Ha3bIBalOT
BCE, UTO CYIIECTBYET BO BCENEHHON HE3aBUCUMO OT HALIETO CO3HAHUSA: )KUBOTHBIE,
pacteHus, HeOecHbIE Tea U T. 1.

B TexHuke, ObITy, IpH W3y4eHUH (HU3UYECKUX BEIMYUH HEPEAKO HYKHO
BBITIOJIHATh pa3Hble u3MepeHus. Hampumep, mpu M3ydyeHHM MaJ€HUS] Tela Halo
U3MEPUTH BBICOTY, C KOTOPOM OHO MAaJaeT, €ro Maccy, CKOPOCTh, BpeEMs MaJCHUSI.
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BeicoTy, Maccy, CKOpOCTb, Bpe€Msl Ha3bplBalOT (U3UYECKUMHU BEJIUYMHAMHU.
®u3nUecKy0 BEIUUYUHY MOXKHO U3MEpUTh. MI3MepuTh Kakyr-HUOYAb BEIUUYUHY —
9TO O3HAYAET CPABHUTH €€ C OTHOPOJHOU BEIMYMHOW, IPUHIATON 34 €UHULLY.

B ¢u3uke pomyckaemMyr0 IpM H3MEPEHUM HETOYHOCTh  HAa3bIBAIOT
MOTPEIIHOCThIO M3MepeHuid. [lorpemHocTs u3MepeHnss He MOXKET ObITh OoJblie
LEHBI JIEJICHUS MIKaJIbl U3MEPUTEIBLHOTO TPHOOopA.

B kypce ¢u3uku u3yyaroT (U3NYECKUE SIBICHUS, KOTOpbIE IPOUCXOAST B
OKpyxarmeM wmupe. Jlng onucaHus (QUINYECKUX SBICHUM HCHOJIB3YIOT
crienManbHbele TepMUHbL. Harpumep, matepusi, puzndeckoe Tei0, BEMIECTBO.

[Tpu n3yuenun Ppu3MUecKux SIBICHUN MPOBOAT HaOMIOAEHUs, OonbITHI. [locie
OTOTO BBIABUTAlOT rumnore3sl. KX mnposepstor skcrepuMeHToM. Ha ocHoBe
IIOJIYYCHHBIX PE3YyJIbTAaTOB JEJAIOT BBIBOABI M CO3JAIOT TEOPUI0 H3Y4aeMOTO
ABJICHHSI, OOBEAMHSIOUIYI0 OTACNIbHbIE 3aKOoHbL. Ilpy momomm cnenuaibHBIX
npuOOpOB BO BpEMsI HKCIEPUMEHTa H3MEPSIOT (Qu3nueckue BeauuuHbl. [lpu
U3MEPEHUH (PU3NYECKHX BEJIMYUH JOIYCKAETCS MOTPEIIHOCTh HU3MEPEHHS. ITO
onpenesI€HHAas: HETOYHOCTh, KOTOPYIO HA/I0 YUUTHIBATb.

8 kiacce

Pa3zpnes 1. PaGoTa 1 MOIIHOCTB. JHePrus

Mexanuueckas pabota. MOIIHOCTb.

[IpocTble MeXaHW3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. I[IpaBumio
paBHOBecus pblyara. [ [pumeHeHue npaBusia paBHOBECHS pbluara K 0JI0Ky. «30J10TO€
npaBuio» Mexanuku. KITJ[ mpocTteix Mexanu3moB. [IpocTeie MeXaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckasds dHeprusa. KuHernueckas M NOTEHUMAJIbHAs DHEPTHS.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jlemoncmpavyuu

IIpuMepsl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie padbomul u onvimol

Onpenenenre pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABMXKEHUHU TeJa IO
TOPU30HTAIBHON TOBEPXHOCTH.

Hccenenosanue ycioBHuil paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOW ITOCKOCTH.

N3ydenne 3aKkoHa COXpaHEHHS] MEXaHUYECKOW SHEPTUU.

Pa3nena 2. TenjioBbie ABJIEHUSA

OCHOBHBIE TIOJIOKEHUA MOJEKYJAPHO-KMHETUUECKOW TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB W MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopenu TBEPAOTO, MKUIAKOTO W Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWMCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHue U KallWUISIPHBIE sIBJICHUS. TemIoBOe paclIupeHue U CxKaTue.
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Temneparypa. CBsi3b TeMneparypbl CO CKOPOCTBIO TEIUIOBOTO IBHKECHHS
yactull. Buytpenusas sHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH HSHEpruu:
TerJIonepeaaya u CoBeplieHre padoTsl. Bubl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KonuyecTBo TemnoTel. YaenbHasi TEIVIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBnenue u
OTBEPJICBAHME KPUCTAUIMYECKHX BEHIECTB. YJenbHass TEIUIOTa IUJIaBJICHUS.
[TapooOpazoBanne u koHaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JTABJICHHS.

BiaxxHOCTh BO3yXa. DHEPIUs TOIUIMBA. Y A€NIbHAS TEIUIOTa CTOPAHHUS.

[Tpunuuner pabotsl TeruioBbix jBurareneil KIIJ[ TemmoBoro asuratesns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIECH CPEbI.

3aKOH COXPAaHEHMsI U IIPEBPALECHUS IHEPTUU B TEIIOBBIX MPOLECCaX.

Jlemoncmpavyuu

HabitoieHne OpoyHOBCKOTO IBUYKEHUSI.

Habmonenune nuddysun.

Hab6nronenue siBneHuit cMaurBaHus U KaMWUISIPHBIX SIBJICHUM.

HabutoieHue TemnoBoro paciupeHust Ted.

W3meHeHue naBieHus rasa Opu U3MEHEHUM OObEMa M HArpeBaHUM WM
OXJIQXKJCHUU.

[IpaBuna n3aMepeHus: TeMIepaTyphl.

Bune! Termonepenayn.

OxJtaxkieHue npyu COBEpUICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMU.

CpaBHEHHME TEINIOEMKOCTEN Pa3IMYHbIX BEILIECTB.

Hab6nronenue kunenus.

Hab6nronenue noctosiHCTBa TeMIIepaTyphl MPH TJIaBJICHUH.

Mojenu TeIIOBbIX JBUTaTeIICH.

Jlabopamopnuie padbomul u onvimol

OnBITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHMUS.

OnbITI O BRIPAILIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIA caxapa.

OnpITel 10 HAOIOJEHUIO TEIJIOBOTO PACIIMPEHHUS] Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBjaeHUs BO3yXa B OajyIOHE HINPHUIIA.

OnbITHl, IEMOHCTPUPYIOIIKME 3aBUCUMOCTH JIaBJICHUSI BO3AyXa OT €ro o0b&éMa
Y HarpeBaHUs WA OXJIAXKACHUS.

[TpoBepka rumnore3bl TMHEHHONW 3aBUCUMOCTHU JJIMHBI CTOJIOUKA KUIAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

HaGmonenne wu3MeHeHHs BHYTPEHHEW OJHEpruu Tejla B pe3ysbTare
TEIJIoNepeau U padOThl BHEITHUX CHJL.

UccnenoBanue sBJICHHUS TEIJIOOOMEHA MPU CMEIIUBAHUM XOJIOJAHOW W
ropst4eu BOJBI.

Omnpenenenre KOIMYECTBA TEIJIOTHI, MOJTYYEHHOTO BOAOH MPH TEINIOOOMEHE
C HarpeThIM METAIMYECKUM LUIUHAPOM.

Ornpenenenue yaenbHON TENIOEMKOCTH BEILIECTBA.

23



HCCJ’IGI{OB&HI/IC nponecca uCrapCHus.
Onpez:eﬂeHHe OTHOCHUTEJIBHOM BIAXKHOCTH BO3yXa.
Onpez:eﬂeHHe y,HCHBHDﬁ TCIIOTHI IIJIABJICHUA JIbJA.

Paznen 3. DaekTpruyeckue 1 MATHUTHBIE SIBJICHUSI
DIIEKTPUUECKUE 3apsi/ibl. 3apsXKEHHBIC TEJIa U MX B3aUMO/ICHCTBHE.

IToCcTOSIHHBIN IEKTPUUECKUH TOK.
JdeMoHcTpanuu.

DJeKTpU3alus Tel.

JIBa poJia SJIEKTPUUECKUX 3apsA0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIA.

DIeKTpoCcTaTU4EeCKast MHAYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHMKY TOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUAN TOK B 5KUIKOCTH.

["a3oBbI1i paspsia.

N3MmepeHue cuiibl Toka aMIepMETPOM.

N3MepeHne 31eKTpUUeCKOTO HAMPSKEHUS! BOJIBTMETPOM.

Peocrar u marazuH COIpOTUBIIEHU.

BzanmopencTBre MOCTOSTHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTH pa3JieSICHUsI MOJIOCOB MarHuTa.

MopaenupoBaHue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHoe noJje Toka.

DJIEKTPOMArHMmT.

DJIEKTPOJIBUTATENb OCTOSIHHOTO TOKA.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

Onbitel Dapajes.

3aBUCUMOCTh HAIpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomul u onvimol

OneiTel 1O HAOMIONEHUIO DJICKTPHU3AIMU Tel HHAYKIHEH | Tpu
COTNIPUKOCHOBEHUH.

HccnenoBanne AEUCTBUSA DJIEKTPUUECKOTO TIOJNSA HA IPOBOAHUKUA U
JARTIEKTPUKHU.

CoOopka u npoBepka pabOThI ANEKTPUIECKON LIETTH TOCTOSTHHOTO TOKA.

N3MmepeHue u peryinpoBaHue CUJIbI TOKA.

N3Mmepenue u peryinpoBaHUE HAMIPSKEHUS.
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HccnenoBanre 3aBUCUMOCTH CHJBl TOKAa, HWAYLIETO 4Yepe3 pe3ucTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

Ilpumepnvie 6uodvl OeamenvHocmu 00y4aArOUWUXCA :

— OoOBsicHeHWEe (U3NUECKUX SBICHUN (DJICKTpU3alUs T, HarpeBaHUE
MIPOBOJTHUKOB AJIEKTPUUYECKUM TOKOM, IEKTPUUECKUHN TOK B METaJllIaX, KOHBEKIHS,
U3ITy4YeHHE, TETJIONPOBOAHOCTD U JP.);

— U3MEpPEHHE TeMIEePaTyphl, KOJIUYECTBA TEIIOTHI, YAECIbHON TEMI0EMKOCTH
BEIIECTBA, YJEIbHOM TEIJIOTHl TIUIABJIICHUS BEIECTBA, YJEIbHON TEIJIOThI
napooOpa3oBaHusl, BIAKHOCTH BO3/lyXa U Jp.;

— BBITNIOJIHEHUE PACUETOB, OIBITOB U HSKCIEPUMEHTOB (B COOTBETCTBHM C
coJiep>KaHUEM JIA0OPAaTOPHBIX pabOT U MPOTPAMMHBIX TEM);

— WUIIOCTPUPOBAHUE M3YYaeMBIX (PU3NYECKUX SIBICHUN MpUMEpPaMH U3
MPaKTUKU U JIP.

IIpuMepHas TemaTu4ecKasi 1 TEPMUHOJIOTHYECKAS JTEKCUKA

HpuMeprle cloea u cioeocodvemaHuA

ArperaTHple COCTOSIHHSA BEIIECTBA, B3aWMOJCWUCTBHE 3apsDKCHHBIX —Tel,
BJIQKHOCTh BO3/yXa, BHYTPEHHsISI SHEPrusi, rpauk, IBUraTellb BHYTPEHHETO
CTOpaHUs, NEIUMOCTh SJCKTPUUECKOTO 3apsna, €IUHHIIBI KOJUYECTBA TEIUIOTHI,
€IMHUIIBI MOIHOCTH, €AMHMIIBI PaOOTHI, 3aKOH, «30JI0TO€ MPABHUIIO» MEXaHHUKH,
U3ITy4YeHHUE, UCTIapEHNE, UCTIOIB30BAHUE MPOCTHIX MEXaHU3MOB.

VICTOYHUKN DIEKTPUUECKOTO TOKa, KHUIEHHE, KOJIWYECTBO TEIJIOTHI,
KOHBEKIMS, KOHJAEHcaims Tmapa, kodddumument mnonesnoro paewctus (KII/)
MEeXaHU3Ma, MeXaHn4ecKas paboTa, MexaHU4YeCKUe (TETIOBbIE) MPOIECChl, MOMEHT
CWJIbI, MOIIHOCTh, OXJIAXJCHHE, Map (HACHIIICHHBIA, HEHACHIIIICHHBIN), MapoBas
TypOHHa, I1aBJIeHKE (OTBEPI€BaHUE) KPUCTAJUIMUECKUX TeJl, TOTJIOLIEHUE YHEPTUH,
IpeBpalleHUe OJHOT0 BHUJAa MEXaHMYECKOM BSHEpPruuM B JPYrod, NPOBOJHUKU
(MOTYNPOBOAHUKHM, HENPOBOJHUKU) AJIEKTPUYECTBA, TMPOCTbIE MEXAHU3MBI,
paBHOBECHE CUJI HA pblyare, pacuéT KOJIMYECTBa TEIVIOThI, pbluar, CTPOCHHE aTOMOB,
TEMIEpaTypa, TEIJIOBOE BIKECHHE, TEIUJIOBBIE SIBICHUSA, TEIUIOMPOBOIHOCT,
yaelbHas TEMIOEMKOCTh, ylelbHasg TEIIoTa NapooOpa3oBaHUs (KOHACHCALMH),
yaelbHas TEIJIOTa CropaHvs (IUIaBJE€HHS), YCIOBHUS PAaBHOBECHUSI TN, LICHTP
TSOKECTH TeJa, IEKTPU3ALUS TN, HNEKTpUIecKas Ielb, dICKTPUICCKUE SIBICHUS,
DIIEKTPUYECKUI TOK, DJIEKTPUYECKOE TIOJE, DJEKTPOH, DSJIEKTPOCKOM, SHEPTHus
(moTeHuManbHas1, KHHETHYECKas ), SHEPTHsl TOILIMBA.

IIpumepnvie gppa3zvl:

BHyTpeHHsq sHEprus Tena He 3aBUCUT OT €r0 MEXaHMYECKOTO JBIKEHUS U
MOJIO’KEHUSI OTHOCUTENBHO JIPYTHX TEJl.

Ms1 paccyknand O TOM, Kakue MPEBPAIICHHS YHEPTHUH MPOUCXOAT TPH
noIbEME 1Iapa U MpH ero NaJeHuu.

Sl 3amucan OTBET Ha BOIPOC O TOM, KAaKylO SHEPTUIO HA3bIBAIOT BHYTPEHHEN
SHEPTUEH TeNa.

51 Mory OTBETUTh Ha BOIPOC O TOM, KAaKMMHU BUJAMU SHEPIUM 00J1alar0T
MOJIEKYJIbI BEIIECTBA BCJIEACTBUE CBOETO JABMKCHHUS.

Teronepenaya — 3TO MpPOLECC M3MEHEHUS BHYTpPEHHEH H3Hepruu 0e3
COBEpILIEHUS PaOdOThI HAJl TEJIOM UM CAMUM TEJIOM.
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TennonpoBoIHOCTE — ATO SBJICHUE TIEPEAaur BHYTPEHHEN SHEPTUH OT OJJHOM
YacTH Tella K APYTrod WIM OT OJHOrO Tejla K APYroMy MpPU UX HEMOCPEACTBEHHOM
KOHTaKTe.

51 00BsICHIO, KaK Ha OMbITE MTOKA3aTh Mepevyauy YHEPTrUu U3TyUYCHHUEM.

51 Mory OTBETUTh Ha BOMPOC O TOM, KaKue Teja JIyylle, a KaKue XyxKe
MOTJIOIIAIOT SHEPTHUIO U3ITYUEHHUS.

KonunuecTBo TEMIOThI — 3TO SHEPTHUs, KOTOPYIO MOTY4YaeT WM TEPAET TEJIO
IpU TEIUIoNepeaye.

[TapooOpazoBaHue — 3TO MEPEXO]] BEIIECTBA U3 KUAKOTO COCTOSHHUSA B Tap.

Hcnapenne — 5TO mapooOpa3oBaHUE, MPOUCXOASIIEE C TOBEPXHOCTHU
KHUTKOCTH.

KoHnnencarus — 3To mpeBpaiieHue mnapa B )XUIKOCTb.

TeroBoit nBUraTeNb — 3TO MallMHA, KOTOpas MpeoOpa3yeT BHYTPEHHIOIO
HHEPTHUIO TOIJIMBA B MEXaHUYECKYIO DHEPTHUIO.

Sl oTBeuy Ha BONPOC O TOM, KaKHE€ JIBa POJia JJIEKTPUUECKUX 3apsIOB
CYLIECTBYIOT B IIPUPOJIE.

Mp1 y3HaIIU, KaK B3aUMOJICUCTBYIOT TeJla, UMEIOIIKE 3aps/ibl OJJTHOTO 3HaKa U
pa3HOro 3HaKa.

IIpumepHuie 661600061

VY nenbHas TEMI0EMKOCTh BEIIECTBA — 3TO (PU3UUECKasi BEIMYMHA, YACIEHHO
paBHas KOJMYECTBY TEIUIOTHI, KOTOPOE€ HEOOXOAMMO IMepenarh Tely Maccou 1
KWJIOTpaMM JijIsl TOTO, YTOOBI €ro TeMIieparypa usMeHnusnach Ha 1 rpanyc Lenbcus.

MBI cnenmany BBIBOA O TOM, YTO YAE€JIbHas TEIJIOTa CTOPAHUS TOILIMBA — 3TO
(bu3nueckas BeIMUYMHA, MOKA3bIBAOIAsl, KAKOE KOJUYECTBO TEIUIOTHI BBIAEISETCS
IIPU MIOJTHOM CTOPAaHHMH TOIUIMBA MAccoil 1 KuirorpaMm.

IInaBiieHre — 3TO Nepexon BEIIEeCTBA U3 TBEPIOIO COCTOSIHUA B JKUIKOE.
UYroObl pacmjiaBUTh TEJNO, €ro HaJ0 HarpeTb 10 ONPEJCICHHON TemrepaTyphl.
TeMmeparypa 1uiaBiIeHHs BELIECTBA — OTO Takas TEMIleparypa, HpU KOTOPOU
BEILIECTBO IUIABUTCH.

[TapooOpa3zoBaHue — 3TO SIBI€HUE MPEBpalleHUs XUIKOCTH B map. Ecth 2
crioco0a nepexo/ia )KUJIKOCTH B ra3000pa3HOe COCTOSIHUE: UCTIAPEHUE U KUIICHHUE.

Hacepimennsi map — 310 map, KOTOPbIM HaxOAUTCS B JUHAMUYECKOM
PaBHOBECUU CO CBOEH XUIAKOCThbIO. Eciy B mpocTpaHCTBE, coneprKalleM mapbl
KaKOM-TMOO KUIKOCTH, MOXKET MPOUCXOJUTh JalibHEIlee HCHapeHue 3TOM
KUJKOCTH, TO AP, HAXOIAIIHUICS B 3TOM ITPOCTPAHCTBE — HEHACHILLICHHBIN.

TeMmmneparypa KUIIEHUSI — 3TO TEMIIEpATypa, MIPU KOTOPOU KUIKOCTh KUIIUT.
Bo Bpems kuneHus teMneparypa KuIKOCTH HE MEHSETCS.

VYaenbHas TeroTa IUIaBI€HUA — OT0 ¢usnyeckas BenuuynHa. OHa
IIOKa3bIBAET, KAKOE KOJIMYECTBO TEIUIOTHI HAAO 3aTpaTUTh Ui IUIaBiIeHUs 1
KWJIOrpaMMa KpUCTAJUIMYECKOTO BEIIECTBA IIPU TEMIIEPATYPE TUIABICHUS.

Kunenne — 3t0 mnpouecc wucrnapeHus XuUAKOCTH. OH CONpOBOXKIAETCA
oOpa3oBaHMEM M POCTOM IY3BIPHKOB TMapa IO BceMy OO0BEMY KHAKOCTH,
BCIUIBIBAIOIIMX HA €€ MOBEPXHOCTh NPU ONPEACIEHHON TEMIIEpATypE.

OnexkTpu3anyss  T€d  MNPOUCXOAUT  MNPU  HX  CONPUKOCHOBEHHUHU.
Hasnextpru3oBaHHbIe TENA WK IPUTATUBAOTCS APYT K APYTY, WK OTTAJIKUBAKOTCS.
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Mpbl mpoBenM ONbBITHI M CHENaId BBIBOJA O TOM, 4YTO TeJja, HMEIOIIHNe
AIIEKTPUUECKUE 3aps/ibl OJAMHAKOBOTO 3HAKa, B3aMMHO OTTajkuBaroTcs. Tena,
MMEIOIINE 3aps/ibl TPOTUBOIOJIOKHOTO 3HAKA, B3AUMHO MPUTATUBAIOTCS.

DOnekTpu3anus Tell MOXKET OCYIIECTBISATHCS HE TOJIBKO MPU TPEHUHU.
Hampumep, eciu MNPUKOCHYTBCA K TNy KaKUM-TMOO MpeaBapUTEIbHO
HAJIEKTPU30BAHHBIM MPEIMETOM, TO OHO IJIEKTPUIYETCS.

[Tpu nHanuBanuu 6€H3MHA KOPIyC O€H30BO3a MPHU MOMOIIY METAINYECKOTO
POBOIHUKA 00513aTEIILHO COSAUHSIOT C 3eMIIEH.

9 KJ1ace
Pa3nen 1. DiaekTpryecKkue 1 MATHUTHbIE SIBJICHUS

IToCTOSIHHBIN PTIEKTPUYECKUN TOK.

MarsuTHsI€ SBJICHHUS.

DNEeKTPOMAarHuTHAsI MHYKIIMSL.

Jlabopamopnwie pabomul u onvimot

OneITHI, AJEMOHCTPUPYIOIIHNE 3aBUCHUMOCTD 3JIEKTPUYECKOTO CONPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

[IpoBepka mpaBWiIa CIOXEHUS HANOPsDKEHWM IPU  MOCIEA0BATEIIBHOM
COCIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Uil CWIBI TOKa MNPH MAPAJUIEIBHOM COCIWHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIIYIIETO Yepe3 PESUCTOP.

Onpenenenne MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

HccnmenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JaMIIOYKy, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3ydyeHne MarHuTHOTO IMOJISI TOCTOSTHHBIX MarHUTOB NPU UX OOBEAUMHEHUHU U
pa3ieiIeHUH.

HccnenoBanue 1€WCTBHS SJIEKTPUYECKOIO TOKa HA MArHUTHYIO CTPEJIKY.

OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJECUCTBUS KaTYIIKH C
TOKOM M MarHMTa OT CHJIbl TOKA Y HAIPaBJICHUs TOKA B KaTYIIKE.

N3yyenue neiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzyduenue padoThl JJIEKTPOABUTATES.

N3mepenne KII/] anexkTpoaBuraTeabHON yCTaHOBKH.

OneITBl MO  HCCIEAOBAHUIO  SIBJICHUS SJIEKTPOMAarHUTHOW  MHAYKIIUH:
VCCJIEIOBAHNE U3MEHEHUI 3HAUYEHN U HAIlPaBJIEHUSI MHAYKIMOHHOTO TOKA.

Pa3znaea 2. MexaHnuecKkue iBJICHHS
Mexanuyeckoe ABWKEHHUE. MarepuanpbHas Touka. Cucrema oOTcUETa.
OTHOCUTEIBLHOCTh MEXAHMYECKOTO JABIWKEHHUA. PaBHOMEpHOE NPSMOJUHEHHOE
JnBUxkeHne. HepaBHOMepHOE NpsAMOJIMHENHOE NBUKEeHUE. CpeHssi U MTHOBEHHAs
CKOpPOCTb TeJjla TP HEPABHOMEPHOM JIBUKEHUMU.
Yckopenne. PaBHOyckOpeHHOE TMpsMoJiMHEHHOoe BkeHue. CB0oOOIHOE
nagenue. OneITel I'amuies.
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PaBHOMepHOE nBHXKEHHME 1O OKpykHOCTU. [lepron u vacrora oOpaiieHus.
JIuneiiHas u yriosasi CKOpOCTHU. LleHTpocTpeMuUTENBHOE YCKOPEHHUE.

[Tepssiit 3akoH HetoTroHa. Bropon 3akoH Herorona. Tperuit 3akoH HeroTOHA.
[IpyHIMI CYTIEPIIO3ULIMK CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Cuiia TpEeHUs CKOJIBKEHUS, CHIIA
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHPHOI'O TATOTEHHUA. Y CKOPEHHE CBOOOIHOIO
nageHus. Jlwxenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue maTtepuanbHOU TOUKH. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. U3menenne nmiynbca. Mmnynbe cuibl. 3aKOH COXpaHEHHUS
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannueckass pabora U MOIIHOCTh. PaboTa cunm TskKecTH, YHNpYrocT,
TpeHust. CBs3b d3Hepruu u padotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMIH. [loTeHIInanpHas SHEprus ckatol npyxuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTrHH. 3aKOH COXPAHEHHsSI MEXaHWYECKON
DHEPI'UH.

Jlemoncmpavyuu

HabnrogeHne MeXaHM4YecKOoro JBHMXKEHHSI Tela OTHOCHUTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHrE IIyTEM W TPACKTOPUM [BWXKEHUS OJHOTO M TOrO K€ Tela
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne ckOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSI.

HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabutoieHue IBMKEHUS Tella 0 OKPYKHOCTH.

Habntonenne MexaHMYeCKHUX SIBICHUMN, MPOUCXOIAUINX B CUCTEME OTCUéTra
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBMKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKHU.

3aBUCUMOCTb YCKOPEHUS TeJIa OT MACChI TEJIA U IEUCTBYIOIIEH HA HETO CUJIBI.

Hab6nronenue paBeHCTBaA CHIT IPU B3aUMOJICHCTBHUH TEIT.

M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUYKEHUU.

IIepenaya ummyJsibca py B3aMMOJEHUCTBUHU TEIL.

[IpeoOpazoBanHus SHEPTUM MPU B3aUMOICUCTBUU Tell.

CoxpaHeHne UMITyJIbCca P HEYTIPYTOM B3aUMOJECHCTBHH.

CoxpaHeHne UMITyJIbca P a0COIOTHO YIPYTOM B3aUMOJIEHCTBUU.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTruu pH CBOOOIHOM IaJICHHUU.

CoxpaHeHHe MEXaHUYECKOW AHEPruy MpU JBWKEHUM Teja oA AEHCTBUEM
NPYKUHBI.

Jlabopamopnwie padbomul u onvimol

KoHcTpynpoBaHue Tpakra s pasroHa W JAJIbHEHIIEro PaBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WA JIBHKCHUS
LIaPUKA 10 HAKJIOHHOW INTOCKOCTH.
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OnpeneneHue YCKOpPEHHs Tejda MPH PABHOYCKOPEHHOM [IBIKEHUH TIO
HAKJIOHHOH TTIOCKOCTH.

HccnenmoBanne 3aBUCHMOCTH TYTH OT BPEMEHH TPU PaBHOYCKOPEHHOM
JBYKCHUH 0€3 Ha4aTbHOW CKOPOCTH.

[TpoBepka ruImoTe3bl: €ClIv MPU PAaBHOYCKOPEHHOM JIBIDKEHUH 0€3 HadaabHOU
CKOPOCTH TIYTH OTHOCSTCS KaK P HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHEC
POMEXKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBKEHHS OT  CHJIBI
HOPMaJIBHOTO JAaBJICHUS.

Omnpenenenre kodduIeHTa TPEHNUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KEHUHU TeJNa MO
TOPU30HTAILHON MTOBEPXHOCTH.

Onpenenenve pabOThl CWJIBI  YOPYTOCTH TIpPU  HOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3ydeHue 3aKk0Ha COXpaHEHUsI SHEPTUU.

Ilpumepnuvie 6uodbl OeamerbHOCIU 00YUAIOULUXCA .

— oObscHeHHe (GU3HYECKUX SBICHUHN (TPSIMOJIMHEHHOE pacHpOCTpaHEHHUE
cBeTa, 00pa3oBaHKWE TCHHU W TOJYTECHHU, OTPAKEHUE W MPEJIOMIICHHE CBETa, CMEHA
JTHS 1 HOYM Ha 3emJie, CBOOOIHOE MaJIeHHe Tell U JIp.);

— TPUBEICHHUE NTPUMEPOB TEXHUUYECKUX YCTPOMCTB M JKUBBIX OPTAaHU3MOB, B
OCHOBE ITepeMEIIeHUS KOTOPHIX JICKHUT MPUHITATT PEaKTUBHOTO JIBHKCHUS,

— BBITIOJIHGHUE PAcCYETOB, OIMBITOB M JKCIEPUMEHTOB (B COOTBETCTBHH C
coJiep>KaHUEM JIa0OPATOPHBIX pabOT U MPOrPAMMHBIX TEM);

— WUTIOCTPUPOBAHUE HM3YYaeMbIX (PU3UYECKUX SIBICHUM TpUMEpamMu U3
MPAKTUKH U JIP.

IIpumepHasi TeMaTHYeCKAasi H TEPMUHOJIOTHUYECKAS JIEKCHKA

Hpumepnbze cjloea u ciroeocodvemanrul

AmMIiepMeTp, BEpTUKAIBLHO BBEPX, BUIUMOE JBM)KCHHE CBETUJI, BOIBTMETD,
rpaduK CKOpOCTH, IBIWDKCHHE Tela, CAWHUIBI CHJIbI TOKa (HAMPSHKEHUS,
conpoTuBieHus), 3akoH Oma (HproTOHA), 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOH
OoTpakeHHs (IIPEJIOMIICHHSI) CBETA, 3aKOH COXPaHEHUsS HMITYJIbCa, 3aBUCHUMOCTh
CHJTBI TOKA OT HAIPSKEHUS, U3MEPEHUE HATIPSIKCHUSI.

W3mepenne cuibl TOKA, UMITYJIbC TeJla, HHEPIUAIBHBIE CHCTEMBbI OTCUETa,
WUCKYCCTBEHHbBIC CITyTHUKH 3€MJIM, HUCTOYHUKH CBETa, KOHACHCATOP, KOPOTKOE
3aMbIKaHWE, JIaMIla HAKaJIWBaHUS, JUH3bI, MAarHUTHOE II0JIe, MarHUTHOE TOJie
3emuii, MarHWTHBIC JIMHUM, MaTepuaibHas TOYKa, MOIIHOCTh, HarpeBaHUE,
HavyaJbHAsi CKOPOCTh, HEOECHBIC Tela, HEBECOMOCTh, OMpPENEICHUE KOOPAMHATHI
JBIDKYIIETOCS TeNa, ONTHYeCKas Cujla JIMH3bI, OTHOCHUTEIHLHOCTH JBIKEHUS,
OTPaXXEHHUE CBETA, MEpEMEIICHUE, IUIOCKOE 3€pKajio, IMOCTOSHHBIE MArHUTHI,
MPEIOXPAHUTENH, IPETIOMIICHUE CBETA, TPOBOJHUK, IPIMOJIIMHEWHOE PABHOMEPHOE
(paBHOYCKOPEHHOE) IBUKEHUE.

[IpsimonuueitHoe (KPUBOIMHEIHOE) JBUKEHHUE, PACIPOCTPAHEHHUE CBETA,
pPEaKTUBHOE NBIKCHHE PEOCTAThI, CBETOBBIC SIBIICHWS, CBOOOJHOE MAJCHHUE TEI,
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Cujla TOKAa, CHUCTeMa OTCYETa, CONPOTUBJICHUE IPOBOJHUKA, YIEIBHOE
COIPOTHUBIICHUE, YCKOPEHUE Y4YaCTOK LENU, JJICKTPUYECKUE HarpeBaTeiIbHbIE
npuOOpkI, FNEKTPUUECKUE SIBICHUSA, DJIEKTPUUECKHUI IBUTATENb, JIEKTPUUECKUN
TOK, 3JIEKTPUUYECKOE HANPSKEHUE (COMPOTUBIICHUE), DIIEKTPOMATHUTHBIC SIBJICHUS,
JJIIEKTPOMArHUTHI.

IIpumepnvie ghpa3zvl

M3 »srToro mnpuMepa HaM CTalO SICHO, YTO TPACKTOPHUS JIBUKCHHUS
OTHOCHUTEJbHA.

JIBW>kKeHHe Ten TMOJA JACWCTBUEM CHJIBI TSDKECTH HAa3bIBAIOT CBOOOJHBIM
NaJICHUEM.

VYckopenue cBOOOAHOTO Mag€HUs — 3TO YCKOPEHHUE, C KOTOPBIM JIBHIKETCS
TEJI0 BO BpeMs CBOOOTHOTO TaJICHUSI.

[TepemenienneM Tena (MaTepuaIbHOM TOUKHM) HA3bIBAETCS BEKTOP, KOTOPHIN
COEJIMHSAET HayalbHOE MOJIOKEHUE TENa C €ro MOCIEAYIOIUM MOJIOKEHUEM.

B  pasnuuHBIX cHcTeMax ~ OTCYETA  CKOPOCTh M IIEpEMELICHHE,
XapaKTEPU3YIOIIKME JABMIKEHUE OIJHOTO M TOTO JK€ TeJla, MOI'YT MMETh pa3HbIE
MOJYJIU Y HAIPaBJICHHUS.

Koopaunats! Tena, Tpae€KTOpUs JBUKEHHUS, ITyTh 3aBUCST OT BBIOOPA CUCTEMBI
OTCYETA, TO €CTh JJIS1 OJTHOTO U TOTO K€ TeJla MOTYT ObITh Pa3HBIMHU.

S mory (roToB, X04y) OTBETUTH Ha BOIIPOC O TOM, 3aBUCHT JIU COIPOTUBJICHHUE
OT CHJIbI TOKA U HAIPSIKEHUs?

Bokpyr npoBoiHHKA C TOKOM CYIIECTBYET MATHUTHOE MOJIE.

MpI cTanu npuOAMKaTh MarHUTBL APYT U APYTY U YBHIEIHU, YTO OHU HaYyalu
NPUTATUBATHCA.

HamnpaBnenue MarHuTHBIX TUHUNA MarHUTHOTO TOJISI CBSI3aHO C HAPaBJICHUEM
TOKa B MMPOBOJIHUKE.

Lenp Hael paboThI — ONpeIeaUTh (POKYCHOE PACCTOSIHUE JTUH3bI, TOCTPOUTD
M300pakeHHsI UICTOUYHUKA CBETA, MOJIYYEHHbIE TIPU TOMOLIH JIMH3BI.

Heo0xoaumMo BKIIIOUNTH CBET, B3ATh IKpaH U MPUOJIMKATh €ro K JIMH3E.

MBI noJTy4uiiu IpakTUYECKHUE HABBIKU OTpeesieHUs] POKYCHOTO PacCTOSTHUS
JIMH3BI, @ TAKXKE MOCTPOCHUS U300paKEHUH, MOTy4aeMbIX TP TOMOILH JINH3HI.

IIpumepnvie 661600061

[TocTynarenpsHOE IBH)KEHHME — 3TO JBW)KEHHE Te€Ja, PU KOTOPOM MpsMas,
COeJIMHAIONIas JIFOObIE IBE TOYKH 3TOTO Tella, EPEMEIIAeTCsl, OCTaBasICh BCE BpeMs
napajuieIbHOW CBOEMY MepBOHAYAIbHOMY HarmpaBiieHUI0. [locTynarenbHbIM MOXKET
ObITh Kak MpsSMOJMHEIHOE, TaK M KpUBOJMHEHHOe BrkeHue. Hampumep,
MOCTYIATEIbHO JBMXKETCS KaOMHa KoJieca 0003peHuUs.

CKOpOCTh PaBHOMEPHOTO MPSMOJIMHEHHOr0 IBUKEHUS — 3TO MOCTOSHHAS
BeKTOpHass BenauunHa. OHA paBHA OTHOIIEHHUIO TMEpEMENIeHUs Tena 3a Jo0oH
MPOMEKYTOK BPEMEHU K 3HAUEHUIO 3TOT0 MTPOMEKYTKA.

YckopenueM Tena OpU OPSIMOJMHEWHOM PAaBHOYCKOPEHHOM JIBH)KEHHUU
Ha3bIBACTCs BEKTOpHAs Qu3nyeckas BennynHa. OHa paBHA OTHOILIEHUIO U3MEHEHUS
CKOPOCTH K MMPOMEXKYTKY BPEMEHH, 32 KOTOPBIN 3TO U3MEHEHUE TTPOU30LLIO.

PaBHOyCKOpEHHOE JBHKEHHE — 3TO JBH)KEHHE C IMTOCTOSHHBIM YCKOPEHHEM.
VY ckopenue — 3710 BeKTopHas BesinunHa. OHa XapaKTEpHU3yeTCsl HE TOJIBKO MOYJIEM,
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HO W HampasjeHHeM. MoAayib BEKTOpa YCKOPEHMS IIOKa3bIBAET, HA CKOJIBKO
MEHSETCS MOJYJIb BEKTOpa CKOPOCTH B KKy €IUHUIly BpeMeHU. YeM OoJibiie
YCKOpEHHE, TeM ObICTpee MEHSAETCSI CKOPOCTh Tella.

TpaekTopus IBUKEHUS OTHOCUTEINIbHA. TPacKTOpus IBUKEHUS OJTHOT'O ¥ TOTO
e TeJla MOXKET ObITh Pa3IMYHOMN B Pa3HBIX CUCTEMAax OTCUETA.

[Manuneit caenan BBIBOA O TOM, YTO OTCYTCTBUU BHEUIHUX BO3JIEHCTBUN TEIIO
MOXET HE TOJIbKO MOKOUTHCS, HO U JIBUTAThCS MPSIMOJIMHEWHO U paBHOMepHO. Cuia,
KOTOPYIO NPUXOAUTCS MPUKIAABIBATh K TNy IS MOAAEPKAHUS €r0 JBHXKECHUS,
HY>KHa TOJIBKO JIJIsl TOTO, YTOOBI YPABHOBECUTH APYTUE MPUIOKEHHbBIC K Ty CHUIIBI,
HanpuMmep, CUITy TPEHUS.

[Tepsrrit 3akoH HetoToHA hopmMymupyeTcs Tak: CYIIECTBYIOT TAKHE CUCTEMBI
OTCYETA, OTHOCUTEJIIBHO KOTOPBIX TEJIA COXPAHSIIOT CBOKO CKOPOCTh HEM3MEHHOW,
€CIM Ha HUX HE [JCUCTBYIOT JpyrHe Tejla WIA JEUCTBUS APYrUX Tel
KOMIICHCUPYIOTCSL.

Bropoii 3akon HpioroHa dopmynupyercs Tak: YCKOPEHHE Teina MpsMO
MPOTMOPIIMOHANIEHO PaBHOACUCTBYIONICH CHJI, MPUIIOKEHHBIX K Telly, U 00paTHO
IIPOITIOPLUHUOHAIBHO €r0 Macce.

Tpertuii 3axkoH HeroToHa dopMynupyeTcsi Tak: CUIIbI, C KOTOPBIMU JBa Tela
JEUCTBYIOT Jpyr Ha Jpyra, paBHbl MO MOIYJI0 ¥ HPOTUBOIIOJIOXKHBI II0
HaNpPAaBJICHHUIO.

3aKOH BCEMUPHOTO TATOTEHUS TJIACUT: JIBa JTFOOBIX T€Ja MPUTSITUBAIOTCS IPYT
K JAPYTYy C CHJIOM, MPSAMO MPOMOPIHUOHATBEHON Macce KaKJI0ro M3 HUX U 00paTHO
MPOMOPLUHUOHAIBHON KBAJIPaTy PACCTOSIHUSA MEXKY HUMM.

JlelicTBHE Ha TEJO CUJIbl B OJIHUX CIy4dasX MOKET MPUBECTU K U3MEHEHUIO
TOJIBKO MOJYJII BEKTOpPa CKOPOCTH 3TOro Tejia. B apyrux ciydasx OHO MOYKET
MIPUBECTU K U3MEHEHUIO HAMPABICHUS CKOPOCTH.

Eciu ckopocTh Tena v IeMCTBYIOIIas Ha HETO CHJIA HAPaBJIEHbI BJIOJIb OJHOU
MPSAMOM, TO TEIO ABHXKETCA NPSIMOJMHENMHO. Eciyu OHM HampaBi€Hbl BIOJb
MEPECEKAOIINXCS PSAMBIX, TO TEJIO ABUKETCS KPUBOJIUHENHO.

10 kiace
Pa3znea 1. Mexanndyeckue KoJIe0OaHUA ¥ BOJHBI

KonebarenbHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: IEPUO/I,
4acToTa, aMIUINTy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUM MPH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxaromue  koineOaHus.  BpiHyxkneHHble — kojeOaHusa.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYeCKUMX BOJIH. [IpoposibHble U
[oNepeyHble  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PacIupOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKkocTh 3Byka M BbicOoTa ToHa. OTpakenue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Jemoncmpavyuu

Habmionenue komneGaHuil Ten MOA JNEHCTBUEM CHIIBI TSKECTH M CHIIBI

YIPYTOCTH.
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HabGmronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BoIHY X AE€HHBIX KOJI€OaHU U pE30HaHCA.

PacnipocTpaneHne nNpo10IbHBIX M NONEPEYHBIX BOJIH (HA MOJIEIN).

HabGmrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOThI. AKYCTUYECKHM
pPE30HAHC.

Jlabopamopnwie pabomul u onvimot

Omnpenenenre 4acToThl ¥ EpUoJIa KoJeOaHU MaTeMaTH4eCKOro MassTHUKA.

Omnpenenenre 4acTOThl U MEpUoJia KoueOaHUi MPY>KUHHOTO MasTHUKA

HccnenoBanre 3aBUCUMOCTH TEpHOJa KOJIEOAHUM IMOJBEUICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanre 3aBUCMMOCTH IEpUOA KOJEOAHUI MPYKUHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH MEPHOIa KoJIeOaHU Ipy3a, MOJBEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OnebITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb NIEPHOA KOJIEOAHUN NPYKUHHOTO
MasTHUKA OT MacChl Ipy3a 1 KECTKOCTH MPYKUHBI.

H3mepenune yckopeHus CBOOOJHOTO MaJeHHUSL.

Paznen 2. DjieKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMArHUTHBIE BOJIHbBI
DJIGKTPOMAarHUTHOE  ToJIe.  DJEKTpOMarHutHbie  BoJHBIL.  CBOMCTBa
ANEKTpOMarHuTHeIX BOdH. Illkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.
DJleKTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.
Jlemoncmpavyuu
CBolicTBa JIEKTPOMAarHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.
Jlabopamopnwie padbomul u onvimol
N3ydeHune CBOMCTB SJIEKTPOMATHUTHBIX BOJH C TOMOIILI0O MOOWJIBHOTO
TenedoHa.

Pa3gea 3. «CBeToBBIC ABJICHUA»

JlyueBas MOJIEIb CBeTa. Hcrounuku CBeTa. [TpssmonHeiHoe
pacopocTtpanenue cBera. 3atmenus ConHua u JIlynsl. Otpaxxkenue ceta. [1mockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [logHoe BHyTpeHHee
OoTpakeHue cBeTa. lcronb30BaHUWE TMOJHOTO BHYTPEHHErO OTpPaXKEHUs B
ONTUYECKUX CBETOBOAAX.

JIunza. Xox nydeir B smH3e. OnTuueckas cucreMa (oroamnmnapara,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTHYecKkas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxxenune Oemoro cBera B crmektp. OmnbiTel HbtoTona. CroxxeHue
CHEKTpaJbHBIX UBETOB. JlHcnepcus cBeTa.
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Jlemoncmpayuu

[IpssiMosMHEHOE pacTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Toyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnrTuyeckuid CBETOBOI.

Xon mydyei B coOuparolei JInH3e.

XOJI qTy4der B pacCEUBAIOLIEHN JIMH3E.

[Toyyenue n300pakeHU ¢ TOMOUIBIO JTUH3.

[Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mopens rima3sa.

Paznoxenue 6e50oro cBeTa B CIIEKTP.

[Tomyyenue 6e0ro cBeTa MpH CI0KEHUHU CBETA PAa3HBIX LIBETOB.

Jlabopamopnuie padbomul u onvimol

HccnenoBanne 3aBUCHMOCTH yria OTPaKEHHsl CBETOBOTO Jiyya OT YyIJia
naJICHuUs.

N3yuenune xapakTepucTUK N300paKeHus MpeAMeTa B TNIOCKOM 3epKalie.

HccnenoBanne 3aBUCHUMOCTH YIUIa MPEJOMIIEHHS CBETOBOrO Jiyda OT YIJIa
MaJICHNS Ha TPAHUIIE «BO3yX—CTEKIIOM.

[TonyueHnune n300paxeHUii ¢ TOMOIIbIO COOMPAIOLIEH JINH3HI.

Onpenenenue (HOKYCHOTO pPacCTOSHHUS M ONTUYECKON CHIIBI coOMparomieit
JINH3BI.

OnBbITHI IO Pa3IoKEHUIO OEIOr0 CBETA B CHEKTP.

OnbITel MO BOCHPHUATHIO I[BETA MPEIMETOB MPU UX HAOIIONCHUU Uepe3
[[BETOBbIE (DUIIBTPHI.

Pasnea 4. «kKBaHTOBBIE IBJICHUS

OmneiTel Pezepdopaa n mnanerapHas mozaenb aroma. Mogenb aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHeWyaTeie CIIEKTPHI.

PannoaktuBHOCTh. Asb(a-, 6eTa- u raMma-u3nydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoaens aromHoro sapa. HM3orombsl.  PaguoakTuBHBIE
npeBpauieHus. llepuon nmonypacnaga aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiAOBOIO M MACCOBOrO YHUCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl W SHEpruM. Peakuum cuHTE3a U
nenenus anep. ctounuku snepruv CosHIA U 3BE3.

SnepHas sHepretuka. JIeWCTBUS pAaAMOAKTUBHBIX H3JIy4YEHUW HA >KUBBIC
OpTraHU3MBI.

Jemoncmpayuu

CnekTpbl U3ITy4YEHUS ¥ TIOTJIOIICHUS.

CnexTpel pa3auvHbIX Ta30B.

CnekTtp BoJOpOA.

Habmronenue tpexoB B kamepe Busbcona.

Pabora cuérunka HOHU3UPYIOLIUX U3ITYyYEHUH.
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Peructparus u3nydeHus IPUPOAHBIX MUHEPAIOB U TIPOTYKTOB.

Jlabopamopnwie padomul u onvimul

HaGnronenue CrutoniHbIX U JIMHEWYATHIX CIIEKTPOB U3ITyYCHHS.

HccnenoBanue TPEKOB: U3MEPEHUE YHEPTHUH YACTUIIBI IO TOPMO3HOMY ITyTH
(o dhoTtorpadusam).

W3mepenue paaroakTUBHOTO (OHA.

Paznes S.I1oBTOpUTEIHLHO-0000 A0 IINH MOAYJIb

[ToBTOpUTENHEHO-00001IAIOIINI MOAYJTh IPEIHA3HAYEH JIJISl CUCTEMATU3ALINH
¥ 0000IIeHHS TPEIMETHOTO COJIEPKaHUS U OMBbITA IEATEIbHOCTH, IPUOOPETEHHOTO
IpU M3YYCHUH BCETO Kypca (PU3MKH, a TakKe JJI MOATOTOBKA K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 00Yy4arollUXCs, BHIOPABIIMX 3TOT
y4€eOHBII IpeIMET.

[Ipy n3yyeHnn JaHHOTO MOAYJSl PEAIU3YIOTCS U CUCTEMATH3UPYIOTCSI BUBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaeTCs JOCTUKEHUE MPEAMETHBIX U
METaNpEeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OoOydeHus, (Gopmupyercs
€CTECTBEHHO-HAY4YHAs] TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS
SABJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHUE
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelaTh 3ajJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP NAHHOIO pas3feia peaau3yeTcs
32 CYET TOro, 4YTO OOy4YarllMecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
npeajiaraeTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh WU HAYYHO OOBICHATH
bu3ndecKkue SBICHUS B OKPY>KAIOIIEH MPUPOJIE U TTOBCETHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/IbI HCCIICOBAHUS (DU3UUECKUX SIBJICHUI, B TOM
YuUCJIe 1JI MPOBEPKU THUIIOTE3 U MOIYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSACHSITH HAyYHBIE OCHOBBI HANOOJIEE BAKHBIX TOCTUKEHUI COBPEMEHHBIX
TE€XHOJIOTUA, HAPUMEP, MTPAKTUUECKOTO HCMHOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBPAILECHMS U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUU.

Ilpumepnsie 6uovl dessmenrbHOCHU 00YHUAIOUUXCA

— 00BbsicHeHNE (PU3UYECKUX SBIICHUN (CBOOOHBIE KOJIeOaHUsI, KoJeOaTebHas
CUCTEMa, MAasATHHUK, 3aTyXarolue KojeOaHusi, BBIHYKJCHHbIE KOJIeOaHUs,
AJIEKTPOMArHUTHAS WHAYKIUS, CAMOMHIYKIIUS, TPEIOMJICHUE CBETa, TUCIIEPCHS
CBETa, MOTJIONIEHNE U UCITyCKaHUEe CBETa aTOMaMu | JIp.);

— oObscHeHue ABWKEHUS TaHeT COJHEYHOW CHCTEMbl C NMPUMEHEHHEM
(bU3NYECKUX 3aKOHOB;

— CpaBHECHHE (HU3UYCCKUX M OPOUTANBHBIX IMMApaMETPOB ILIAHET 3E€MHOMN
IPYIIIBI ¢ COOTBETCTBYIONIMMHU TTapaMeTPaMH TIJIaHET-TUTAHTOB, HAXOXK/ICHNE B HIX
0OIIET0 U Pa3IMIHOTO;

— BBINIOJIHEHHUE PAcYETOB, OIBITOB M JKCIEPUMEHTOB (B COOTBETCTBHH C
coJiep KaHNEM JIa0OPATOPHBIX padOT U MPOTPAMMHBIX TEM);
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— WUIIOCTPUPOBAHUE H3YYaeMbIX (U3MUYECKUX SIBJICHUM IpUMeEpaMu U3
IIPaKTUKU U JIp.

IIpumepHas TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JIEKCUKA

IIpumepHnuie croea u c1060couemans

ATOMHasl PHEpreThka, BOJIHBI, Oosbliue MiaaHeTbl COJHEYHON CUCTEMBI,
Bcenennast, BbIHYXI€HHbBIE KOJICOaHUs, BEICOTA 3ByKa, FTAPMOHUYECKUE KOJIEOaHHUs,
IPOMKOCTb 3BYKa, J€HCTBHUE HA 3JEKTPUUECKUI TOK, JACJICHHUE SAEp ypaHa, Ne(PeKT
MAaccChl, TUCIIEPCHUS CBETA, JJINHA BOJIHBI.

3aKOH paJMOaKTUBHOTO pacmaja, 3aTyXarolue KojebaHus, 3BYKOBOH
PE30HAHC, 3BYKOBBIE BOJIHBI, 3BYKOBbIE KOJIEOAHMS], UHYKIIHOHHBIN TOK, MHTYKLIHS
MAarHUTHOTO TOJIsl, UICTOYHUKH 3BYKa, KOJIEOATEIbHOE JBH)KEHUE, KOJIEOATEeIbHbBIN
KOHTYp, JUHENYAThIE CIEKTPhl, MATHUTHOE MOJIE, MAarHUTHBIN NOTOK, MaJIble TeJa
CoslHEYHOU CHUCTEMBl, MEXaHMYECKHE KOJIeOaHMs, MOJEIN aTOMOB, OTPaKCHHUE
3ByKa, PpaJMOAaKTUBHOCTb, pPAJAUOAKTUBHBIC IIPEBPAICHUs] aTOMHBIX SZEp,
pacrpocTpaHeHue 3ByKa, HallpaBJIEHUE TOKa, HEUTPOH

[lepeMeHHBII 3JEKTPUYECKUN TOK, IOTJIOIIEHUE (UCIyCKaHUE) CBETa,
IIOKa3aTellb IPEJIOMIICHUS, ITPABUJIO JIEBOW PYKH, NpaBuio JIeHna, npenoMieHue
CBETa, MPOTOH, PaJUOCBs3b, PACIPOCTPaHEHHE KoJeOaHWl B Cpelle, PE30HaHC,
cBOOO/IHBIE KOJIEOAHUSI, CKOPOCTh PACIPOCTPAHEHUS BOJIH.

ConHeuHasi cucTteMa, CTpPOEHUE aroMa (aTOMHOIO SApa), TepMosaepHas
peakuus, THUIIBI ONTUYECKHX CIHEKTPOB, TpaHc(opMaTop, LENmHas peakuus,
DBOJIOLMS, OJJIEKTPOMAarHuTHas MNPUPOJA CBETA, DJJIEKTPOMArHUTHOE IIOJIE,
AJIIEKTPOMArHUTHBIE BOJHBI, DHEPTUsi ATOMHBIX SIJI€p, SHEPIHsl CBS3U, SIBJICHUE
CaMOMHAYKIIMH, SIBICHUS 3JE€KTPOMATHUTHON UHAYKIIUY, SIACPHBIE CUJIbL, SI€PHBIM
peaKTop.

Ipumepnvie ghpa3zvl

CBoOoanble KOJIEOAHUS — ITO KOJIEOAHHUS, KOTOPBHIE MPOUCXOIAT H3-3a
Ha4yaJIbHOTO 3a11aca YHEPTUU.

KonebarenbHble CHUCTEMBI — 3TO CHCTEMBI Tel, KOTOPHIE CIIOCOOHBI
coBepIIaTh CBOOOHBIC KOJICOAHMS.

[lepuon konebaHuit — 3TO MPOMEXYTOK BPEMEHH, B TEUEHHE KOTOPOTO TEJIO
COBEpIIAET OJIHO MOJIHOE KoJieOaHHe.

51 Mory OTBETUTH Ha BOIIPOC O TOM, YTO Ha3bIBAETCS JAUCIIEPCUEN CBETA.

S xouy pacckaszaTh O pe3yJibTaTax ONbITa MO MPEJIOMIICHUIO OEJIOro CBETa B
pPU3ME U MOTY CHENIaTh BHIBOJI.

Sl Xouy MOSCHUTBH, B 4€M 3akirovaeTcss (U3MYecKas MNpPUUYMHA PA3TUUUS
LIBETOB OKPY’KaIOIIUX HAC TEI.

S Mory OOBSCHUTH, YTO TakOe€ CIEKTporpaMMa U 4YeM crekrporpad
OTJIMYAETCS OT CIIEKTPOCKOIA.

Merona cnekTpanbHOTO aHanm3a paspaboran B 1859 romy Kupxrod u ero
COOTEYECTBEHHUK, HeMelknid XuMUK P. DbyH3eH. CHeKTpajabHbIM aHAIU30M
Ha3bIBAETCSI METOJ OIpPEACIICHHs XHMHYECKOrO COCTaBa BEIIECTBA IO €ro
JMHENYaTOMY CIIEKTpY.

S xouy pacckaszarb O TOM, KaK MOKHO IIOJIYYWUTHb JIMHEWYATBIM CIEKTP
UCITyCKaHHUs HaTPUSL.

S Mory onucarb MEXaHU3M IOJyYEHUs JUHENYATBIX CIIEKTPOB MOIVIOLIEHUS.
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Mpb1 00bsicHuIIn cyTh 3akoHa Kupxroda, kacaromierocs JHHEHYaThIX
CIIEKTPOB MCIIyCKaHUS U MOTJIONICHUS.

MBI y3Hanu 0 TOM, 4TO TAKO€ CIIEKTPaIbHbIN aHAJIU3 U KaK OH MPOBOIAUTCS.

S TOoTOB pacckazaTh O MPUMEHEHUH CIIEKTPAIbHOTO aHAJIN3A.

Anb(ha-4acTHUIIBI — 3TO TOJIOKUTENIBHO 3apsiKEHHBIC YacTUIlbl. beTa-uacTuiibl
— 3TO OTPHULATENIBHO 3apSIKEHHBbIE YacTUlbl. HelTpalbHBIMM HA3bIBalOT raMma-
yacTulpl. VX TakKe Ha3pIBalOT raMMa-KBAHTAMH.

IIpumepHvie 661600061

Mexanudeckue KkoieOaHus — 3TO TMOBTOPAIONIMECS Yepe3 paBHBIC
MIPOMEXKYTKA BPEMEHU IBWXKEHUA. [Ipy TakuxX NBMKEHUAX TEJIO MHOIO pa3 U B
Pa3HbIX HAIIPABJIEHUSIX NPOXOAUT MOJOKEHUE PABHOBECHS.

MastHuk — 310 TBEpHoe Teiyo. [loxg AelCTBUEM TPUIIOKEHHBIX CHUII OHO
COBEpIIACT KOJeOaHusl OKOJIO HEMOABUKHON TOUKHU MU BOKPYT OCH.

CBoOonHble KOJIEOaHUS B OTCYTCTBHME TPEHHUS M CONPOTHUBIICHUSA BO31yXa
HA3bIBAIOTCSI COOCTBEHHBIMU KoJieOaHusiMU. VX yacToTa Ha3bIBaeTCs COOCTBEHHOM
4acTOTOM K0J1e0aTeIbHON CUCTEMBI.

B mpupone u TexHuke pacnpocTpaHEHbl KOjeOaHMs, KOTOpbIE Ha3bIBAIOT
rapMoHuYeckue. ['apMoHHUecKUe KoJieOaHUsi — 3TO TaKue KoJieOaHUs, KOTOPhIC
MPOMCXOMAT  MOJA  JACUCTBUEM  CHWIBI,  IPONOPUHOHAIBHOW  CMELICHUIO
KOJIEOJTIOIIeHCS TOUKU U HAIIPABJICHHOW MPOTHUBOIIOIOXKHO 3TOMY CMEIIICHHUIO.

DIIEKTPUYECKUI TOK — 3TO HAIPABJICHHOE IBUKEHUE 3apsKEHHBIX YacTull. B
pe3yJibTaTe MOXHO CKa3aTb, YTO MAarHUTHOE IIOJIE€ CO3JAETCS ABIKYIIUMUCS
3apsKEHHBIMU YaCTUI[AMH — MOJIOKUTEIbHBIMUA U OTPULIATEIIbHBIMMU.

[IpaBwio OypaBuuka (WJIM MPABUJIO TMPABOTO BHUHTA) 3aKIIOYACTCS B
cienytomieM. Ecniu  HampaBieHHE TOCTYNaTEIbHOTO JABWMKEHUS OypaBuMKa
COBIIAJAET C HAIIPABJIECHUEM TOKA B IPOBOJHUKE, TO HANPABIICHUE BPALLICHUS PYUKHU
OypaBuMKa COBIIAJIACT C HAMPABJICHUEM JIMHUM MarHUTHOTO TOJIS TOKA.

Tpancpopmarop — 3TO YCTPOWCTBO, KOTOpPOE TMpPEAHA3HAYEHO IS
YBEIIMYCHUSI WM YMEHBIICHUS TMEPEMEHHOIO HAaNpsHKEHUS] W CUJIbl  TOKAa.
Tpancpopmarop uzo0pén pycckuii yuénsiii [laBen Hukonaesuu S610ukoB B 1876
roay. B ocHoBe paboTel TpaHcopmaTopa NEKHUT SBICHUE DJICKTPOMATHUTHOMN
MHIYKIWH.

Jlucnepcus cBeTa — 3TO 3aBUCUMOCTD IOKa3aTelsd IPEIOMIICHHS BELIECTBA U
CKOPOCTH CBETAa B HEM OT 4aCTOThI CBETOBOW BOJIHBI.

MaccoBoe 4ucio sapa aToMa JaHHOTO XMMHAYECKOT0 3JIEMEHTa C TOYHOCTHIO
JI0 LIEJIBIX YMCEJI PABHO YHCIIYy aTOMHBIX €IWHUI] MACCHI, COAEPKALIUXCSI B MaCCEe
ATOTO siApa. 3apsiAHOE YUCIIO siApa aToMa JAaHHOTO XMMHYECKOTO 3JIEMEHTa PaBHO
YHUCIIy 3JIEMEHTAPHBIX B3JEKTPUYECKUX 3apsA/IOB, COJACPKALIMXCS B 3aps/ie 3TOrO
anapa. Mbpl NOMHHM, YTO S3JIEMEHTAPHBIM JJIEKTPUYECKUM 3apsiIOM HA3bIBACTCA
HAUMEHBIIIUN JJIEKTPUUECCKUN 3apsi, IOJIOKUTEIbHBIA WM OTPULATEIIbHBIM,
PaBHBIMA 110 MOIYJIO 3apsay dJIEKTpoHA. MOXKHO  CKas3aTh Tak: 3apsAA0BOE YUCIIO
PaBHO 3apsy sipa, BEIPAXKEHHOMY B JIEMEHTapHBIX JIEKTpUUYECKUX 3apsaaax. Oba
ATU YHUCJa — MAaCCOBOE U 3apsiIOBOE€ — BCEra LEJble U MOJ0KUTeNIbHbIe. OHU HE
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MMEIOT Pa3MEPHOCTH, T.€. EAUHULL U3MEPEHHUS], TOCKOJIbKY YKAa3bIBAIOT, BO CKOJIBKO
pa3 mMacca u 3apsi ajapa 00iblie eqUHUYHBIX.

OO6miee YnCIO HYKJIOHOB B SAPE HA3BIBAETCS MACCOBBIM YHCIOM H
o0o3HauvaeTcst 0ykBoi A. Unco MpOTOHOB B siAPE HA3bIBACTCS 3aPSAJOBBIM UYHCIOM
u obo3Hauaercs OykBoW Z. MuHHMManbHas JHEpPrus, HeoOxXomumas s
pacIlIeIUICHUs siApa Ha OTJEIbHBIC HYKIIOHBI, HA3bIBAETCSI SHEPTUEHN CBA3U Spa.

TepmosiiepHO Ha3bIBaeTCsl peakiUsl CIUSHUS JIETKUX sifep (Hampumep,
BOJIOpOJIa, TeNd U APYTUX), IPOUCXOAIIAs PU TeMIepaTypax OT JAECATKOB JI0
COTEH MUJUTMOHOB I'PayCoOB.

B coctaB Conreunoit cucremsl Bxoaut Comaiie. Bokpyr Hero obpariatores 8
Oospiux muaHer. B mopsanke yaanenust ot CoJiHIIa OHA pacIoiararoTcs B TaKOH
nocienoBaTenbHoCTH: Mepkypuid, Benepa, 3emiss, Mapc, FOnurep, CatypH, YpaHs,
Hentyn. Bokpyr Bcex mianer, kpome Mepkypust u BeHepsl, oOpamarorcs ux
€CTEeCTBEHHbIE CNYTHUKH. CyIlIeCTBYET enlé IpyIIia IJIaHET-KapJIMKOB. DTy TPYIIILY
coctaBistoT 5 manet: Llepepa, [lmyron, Xaymea, Makemake, Dpuna. Macca u
pa3Mephl ATUX IJIaHE 3HAYUTEILHO MEHBIIIE, YeM Y OoJbiux. KpoMe miaHer BOKpyT
Connua nuwxyrca Manble Tena COTHEYHOM CUCTEMBI. JTO acTEPOHIbl, KOMETHI,
METEOPHBIE TENA.

ATtMocdepa 3emiin — 3TO BHEIIHAS Ta3oBasi 000j0uka. OHa HAUMHAETCS y €€
MOBEPXHOCTH U MPOCTUPAETCA B KOCMUYECKOE MPOCTPAHCTBO MPUOIM3UTEIHHO Ha
JIBE THICSIYM KUJIOMETPOB. ATMocdepa umMeeT OO0IbII0E HKOJOTUUECKOE 3HAUYCHHUE.
Ona 3ammiaer BCE KUBbIE OpPraHMW3Mbl 3e€MJIM OT TyOWUTEIHHOTO BIUSHUS
KOCMUYECKUX W3JIYYCHUW W yAAPOB METEOPUTOB, PETYJHUPYET CE30HHbBIC
TeMIIepaTypHbIE KOJIeOaHuUs.

3B&3mb1 Bo BceenenHolt 00beqUHEHBI B TUTAHTCKUE 3BE3NIHBIE CHCTEMBI,
Ha3bIBa€Mble TajlakTukamMu. ['amakTuka (Wi MileuHbIi MyTh) — 9TO 3BE3HAA
CUCTEMA, B COCTaBE KOTOPOU HaxoauTces Haie ConHIeE.
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TemaTuuyeckoe NVIAHUPOBAHUE

7 kaace
Koi-Bo OCHOBHBIC
No HazBanue, TeMbl JacoB XapakTepUCTHKA JACATEIBHOCTH 00YyJaIOIMMNXCS HanpaBJICHUS
n/n BOCITUTATEJILHOM
JIeATEIILHOCTH
Paszned 1. «Pu3uKa 1 e€ poJib B IOZHAHMH OKpYKaloLero mupa» (6 4)
1 | ®duszuka — Hayka o0 |2 BroigaBiasaTh paznuuus MeXDy (GU3MYECKUMHA W XUMHYCCKUMHU 1,2,45,6,7
MIPUPOJE. MPEBPALICHUSIMU.
[IpuBOIUTH TPHUMEPHI HA OCHOBE COOCTBEHHOTO OIIBITA, ONMHUCHIBATH
duznyeckue 2 CBOMCTBA TEJl.
BCJIUYHHBI Pacrnio3naBatsh U KiaccuuImpoBaTh (bU3UUECKUX SBIICHHM:
MEXaHUYECKHUX, TETJIOBBIX, JICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
2 OTIPENICIIATh IIEHY JICJICHUS TPUOOpa U MOTPEITHOCTh H3MEPCHHS
EcrectBeHHO- Habmronate u onuceiBaTh (YU3NUYECKUE SBIICHHUS.
Hay4YHBIN METOJ @opMyIMpOBaTh BBIBOJIBI.
MMO3HAHUS BeiiBUraTh rumnotesbl, 00BSICHSIOUIUX MPOCTHIE SIBJICHUS, HAIPUMED:

—IIOYEMY OCTaHABJIMBACTCS JBIKYLIEECA IIO
ITOBEPXHOCTH TEJO;

— [I0YEMY B KAPKYyIO MOTOAY B CBETJION OJEkKIE MPOXJIAIHENH, YEM B
TEMHOM.

Crtpouth mpocteiimme Moaenu (GU3NUECKUX SIBICHHH (B BUIE
PUCYHKOB WJIH CXEM), HAIPUMEp, MaJICHHUE Tela

Onpenensarts 1eHy AEICHUS Kbl H3MEPUTEIHHOTO MprUoopa.
N3MepsTh TMHENHBIX pa3MEPOB TEJI U POMEKYTKOB BPEMEHU C
Y4ETOM IOTPELIHOCTEN.

N3mepsith 00bEMA )KUIKOCTH U TBEPAOTO TETIA.

TOPU30HTAIBHON
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W3mepsiTh TEMIepaTypy Ipu MOMOIIH KUIKOCTHOTO TEPMOMETPA U
JTaTYNKA TEMITePaTypPhI.

BBITIONTHATE TBOPYECKHE 3a/IaHUS IO TTIOMCKY CITIOCOOOB H3MEPEHUS
HEKOTOPBIX PU3NICCKUX XaPAKTEPUCTHK, HAIPUMED, Pa3MEPOB
MaJIbIX 00BEKTOB (BOJIOC, IIPOBOJIOKA), YAAIEHHBIX 00BEKTOB,
OOJBIINX PACCTOSHUIMA, MAJIBIX TPOMEKYTKOB BpeMeHu. O0CyKaeHue
npeJyIaraéMbIX Crioco00B.

Paznea 2.1lepBoHayajibHble CBEJICHUS 0 CTPOCHUM BemiecTBa S (+4%)

CrtpoeHue BeliecTBa

JIBr>xkeHUE
B3aUMO/ICHCTBUE
YaCTUIl BEIIECTBA

ArperaTHbie
COCTOSIHUS BEIIECTBA

1(+1%)

u | 2(+2%)

2(+1%)

HaOmnronath OnbIThl, CBUAETEIBCTBYIONIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPEHUEM PA3TMYHBIX BEIIECTB B
BOJIE.

YMeTh OLICHMBATh Pa3MEpPbl aTOMOB M MOJIEKYJI C MCIIOJb30BAHUEM
dboTorpaduii, NOJYy4EHHBIX HAa aTOMHOM CHUJIOBOM MHUKPOCKOIIE
(ACM).

YMeTh onpenensaTh pa3sMepbl MajbIX TEI.

HaGmrogath ¥ OOBSCHATH OpOYHOBCKOTO JBIKEHUS U SIBJICHUS
muhy3um.

[IpoBomUTh U OOBSICHATH OMBITHI TIO HAOIIOJEHUIO TEIIOBOTO
paclIMpeHus ra3os.

[IpoBoauTs W OOBACHATH ONBITHI 1O OOHAPYXXEHUIO  CUJI
MOJIEKYJIIPHOTO TPUTSKEHUST W OoTTaikuBaHus. Omnucanue (C
UCIIOJB30BAaHUEM TIPOCTBHIX MOJIeNie) OCHOBHBIX pa3iMuuii B
CTPOCHUU Ta30B, KUIKOCTECH U TBEPBIX TEI.

3HaTh O0BACHEHUE MAJION CKMMAEMOCTH JKUJIKOCTEH U TBEPABIX TEJI,
OOJIBIIION CKUMAEMOCTH Ta30B.

3HaTh OOBSCHEHHUE COXpaHECHUsI (OPMBI TBEPABIX TET U TEKYyUECTH
KUJIKOCTH.

1,3,5,6,7
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[IpoBOAUTE OMBITHI, TOKA3BIBAOLIUX, YTO B TBEPIOM COCTOSIHUU BOJBI
YacTHUIbl HAXOAATCS B CPEIHEM Jabllie JAPYr OT Jpyra (IJIOTHOCTh
MEHBIIIE), YEM B KHUJIKOM. YCTAHOBJIEHHE B3aUMOCBSI3U MEXKIY
OCOOCHHOCTSIMU arperaTHbIX COCTOSIHUM BOJbl U CYIIECTBOBAaHUEM
BOJIHBIX OPraHU3MOB

Pa3nen 3. JIBu:keHnue u B3aumoaecTBue teua (21 + 5%)

MexaHu4eckoe
JIBUKEHIE

Nuepnus, macca,
TUIOTHOCTD

Cumna. Buaper cun

3(+ 1%)

4(+2%)

14(+2%)

HccnmenoBath  paBHOMEPHOTO  JIBHKEHUS M ONPENENATH  €r0
IIPU3HAKOB.

HabGnrogaTs HepaBHOMEPHOE IBHX)KEHHE U ONIPEEIATH €r0 OTJIMYHUS OT
PABHOMEPHOTO JIBUKEHUS.

Pemlare 3amaum Ha oOmnpenesieHHE INYyTH, CKOPOCTH W BPEMEHU
PABHOMEPHOTO JIBUKEHHUH.

AHanu3upoBath rpauKy 3aBUCUMOCTH ITyTH U CKOPOCTHU OT
BPEMEHH.

OOBACHATH M MIPOTHO3UPOBATH ABJICHUS, 00YCIOBICHHBIX UHEPLMEH,
HaIlpUMEpP: YTO MPOUCXOIUT IIPU TOPMOKEHUU HUIIA PE3KOM MaHEBPE
aBTOMOOWJISI, IIOYEMY HEBO3MOXHO MIHOBEHHO IPEKpPaTUTh
JIBU)KCHUE HA BEJIOCUIIEE NI CAMOKATE U T.

IIpoBoauTh M AHAIM3UPOBATh ONBITHI, JEMOHCTPUPYIOLINX
W3MEHEHHE CKOPOCTH JBUKECHUS TENA B PE3yJIbTaTe ACUCTBUS HA HETO
JIPyTUX TE.

Pemate 3agauM Ha oOmNpeAeNieHME Macchl Tela, ero oobéma u
IJIOTHOCTH.

Haxonute Mmaccy Tena pa3iudHbIMU CIOCOOaMHU.

OnpenensaTe MIOTHOCTh TeNa B PE3YIbTATE U3MEPEHHUS €r0 MacChl U
o0BbEMa.

3HaTh B3aMMOJEHCTBHE KaK MPUYMHBI N3MEHEHUS! CKOPOCTHU Teja WK
ero nedopmarnym.

1,2,3,4,5,6,7,8
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3HaTh cuiay ynpyroctd. HcciaepoBaHwe —3aBUCMMOCTH  CHJIBI
YOPYTOCTH OT Y/UIMHEHHWS PE3MHOBOrO IIHYypa WM HPYXKUHBI (C
MIOCTPOCHHUEM TpaduKa).

AHanu3 NpakTUYECKUX CUTYallUi, B KOTOPBIX MPOSIBISAETCS AEHCTBUE
CWJIBI YIPYTOCTH (YIPYTOCTh Msi4a, KPOCCOBOK, BETOK JIEpEBa U Ap.).
AHanmM3UpoOBaTh CUTYyalUH, CBA3AHHBIX C SIBJICHUEM TATOTCHUS.
OOBACHATh OPOUTAILHOTO JBHKEHHUS IUIAHET C HUCIOJb30BAaHUEM
SIBJICHUS TATOTEHMs U 3akoHa uHepuuu (MC — actpoHOMUS).

YMeTh U3MepsAThH BeC Tella ¢ MOMOIIbI0 AuHamoMeTpa. OOocHOBaHUE
3TOrO cocoda U3MepeHusl.

AHanu3 1 MOJEIMPOBAHUE SIBJIEHUS HEBECOMOCTH.
OKCHEpUMEHTAIBHO ~ TOJIy4aThb  MpaBWIa  CIOXKEHHS  CHII,
HaIlPpaBJICHHBIX BJOJb OJHOM mpsAMou. OmpencneHue BeEIUYUHBI
PABHOJEHUCTBYIOLIEH CHIL.

3HaTh CWJIy TPEHHUSI CKOJIBKEHUS U CUJIBI TPEHUS TOKOSL.
HccenenoBarh 3aBUCUMOCTBH CHJIBI TPEHHSI OT Beca TeJla U CBOMCTB
TPYILMXCS TOBEPXHOCTEM.

AHanmu3upoBaTh MPAKTUYECKHE CUTYyallMd, B KOTOPBIX MPOSBISAETCS
NeHCTBUE CUIIBI TPEHHUS, UCTIONB3YIOTCS CIOCOOBI €€ YMEHBIICHUS WIN
yBeJIWYEHUS (KaTaHUE Ha JIbIXKaX, KOHbKaX, TOPMOKEHUE aBTOMOOWIIS,
WCITOJIb30BAHUE MOJUIMITHUKOB, TUIABAHUE BOJHBIX KUBOTHBIX U JP.)
(MC — Ouonorus).

Pemate 3agaun c ucnosib3oBaHuEM (QOpMyN s pacyéra CHUIIbI
TSPKECTHU, CUJIbl YIIPYTOCTH, CUJIbl TPEHHS.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH M 1a3oB 21 (+ 6%)

Hasnenue. [lepemaua
JTABJICHUS TBEPABIMU

3 (+2%)

AHanu3upoBaTh U OOBSICHATH ONBITHI U MPAKTUYECKUX CUTYyalluH, B
KOTOPBIX MPOSIBISIETCS CUJIa TaBJICHHUSL.
Ob6ocHOBaHME CITOCOOOB YMEHBIIICHUS U YBEJIMYCHHUSI TABJICHMUSL.

1,2,3,4,5,6,7,8
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TCJIaMH, XXUAKOCTAMU
H ra3daMu

I[aBJIeHI/IC KHNIKOCTHU

ATtMochepHoe
JIaBJICHUE

JlericTBUE )XKUJKOCTU
Y rasa Ha
MOTPYKEHHOE B HUX
TEJIO0

5 (+2%)

1(+2%)

3HaTh 3aBUCHMOCTH JABJICHUS Ta3a OT 00bEMa U TEMIIePaTypHhI.
3HaTh 0COOCHHOCTEH TIepeIaun JaBICHUS TBEPABIMU TEIaAMH,
KUIKOCTSIMU U Ta3aMHU

dopmyspoBarth 3akoH [Tackas.

Pemats 3a7aun Ha pacu€T JaBIEHUS TBEPIAOIO TENA.

HNmMeTs mpeacTaBiIeHUs 3aBUCUMOCTHY JABJICHUS )KUIKOCTU OT
[IIyOUHBI TOTPYKEHUS U TNIOTHOCTHU KHUIKOCTH.

Hab6mrogaTh 1 00BSACHATH THAPOCTATHUECKUI MapaIoKC Ha OCHOBE
3akoHa [lackais.

dopMyIUpPOBATH CBOMCTBA COOOIIAIOIINXCS COCY/JIOB.

PemaTe 3a1aun Ha pacy€T AABICHUS KUJKOCTH.

OOBSACHITH TPUHIUIT JEUCTBUS THAPABIMYECKOIO Mpecca.
AHaJIM3UPOBATh U OOBSACHITH MPAKTUUECKUX CUTYaIUH,
JIEMOHCTPUPYIOIINX MPOSIBIICHUE AABIICHUS dKUJIKOCTH U 3aKOHA
[Tackaist, HaripuMep, MPOIIECCOB B OPraHU3Me MPHU TITyOOKOBOTHOM
HBIPSIHUMU.

DKCcnepuMeHTAIbHO 0OHAPYKUBATh aTMOC(EPHOE JaBICHUS.
AHanM3upoBaTh U OOBACHSTH OIBITHI U TPAKTUYECKUX CUTYaAIIHH,
CBSI3aHHBIX C JICHCTBUEM aTMOC(HEPHOTO JTABIICHUS.
dopMynupoBaTh 00BICHEHHE CYIIECTBOBAaHUS aTMOC(hephl Ha 3emiie
Y HEKOTOPBIX IUIAHETaxX WA €€ OTCYTCTBUS Ha IPYTUX IUIAHETAX U
Jlyne (MC — reorpadusi, acTpoHOMUS).

[ToHrMaTh U3MEHEHUS TIOTHOCTH aTMOC(eEpbI ¢ BHICOTOM U
3aBUCUMOCTH aTMOC(HEPHOTO JABJICHUS OT BHICOTHI.

Pemiats 3a1aun Ha pacy€T aTMOC(HEPHOTO JIaBJICHHUS.

3HaTh YyCTPOMCTBA OapoMeTpa-aHEepoUa.

DKCIepuMeHTaIbHOE OOHApYyKeHUE JESHCTBUS KUIKOCTH U raza Ha
IIOrpy’KEHHOE B HUX TEJIO.
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DopMyIUpPOBATH ONPEAECIEHNUE BBITAJKUBAOIIECH CUJIBI,
JEUCTBYIOIIEN HA TEJIO, HOTPYKEHHOE B KUIKOCTD.

[TpoBoauTh M O0OCYXkAATh ONBITHL, JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAJIKMBAIOIIEH CHJIBI, JEHCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT
00BbEMa MOTpyKEHHOM B KUAKOCTh YaCTH TENA U OT IJIOTHOCTH
KHUIKOCTH.

HccnenoBaTh 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa
IOTPYKEHHOMU B KUIAKOCTb YACTH TEJIA.

Pemars 3a1a4n Ha IPUMEHEHUE 3aKOHA APXUMEA U YCIOBHS
IIJIABAHUSA TEJ.

YMeTh HaXOJIUTh T'PY30MO0IBbEMHOCTH CYJIHA.

*Pe3epBHOE BpeMsi

8 KkJacc

No Kon-Bo OcCHOBHBIC
n/n Pa3nenpl, TeMbl 4yacoB XapakTepucTrKa JAesTeIbHOCTH 00yJaroImerocs HanpaBJICHUS
BOCIIMTATCIILHOU
JIESITCILHOCTH
Pabora u MomiHOCTh. JHeprust 12 (+4%)
1 PabGorta u MOIIHOCTD 3(+2*) | YMeTh 3KCIIEpUMEHTAIBHO ONMPEACIATh MEXaHHUECKYIO Pa0OTy CHIIBI 1,2,3,4,5,7,8
TSOKECTH MpHU TMAaJCHUU Tejla W CWIbl TPEHUs IMPU PaBHOMEPHOM
[TpocTteie MexaHu3MBbI | 5(+2%*) | mepeMerieHnH Tea 1o TOPU30HTATLHOM TOBEPXHOCTH.
VYMeTh paccuMThiBaTh MOIIHOCTb, Pa3BMBAEMOM MPHU MOJbEME IIO
JICCTHHIIC.
Mexanunueckas 4 Pemate 3amaum Ha pacu€T MEXaHUYECKON PaOOTHI U MOIITHOCTH
SHEPrus
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Onpenensats BBIMTPHIINI B CHJIE MPOCTHIX MEXAaHW3MOB Ha MpPUMEpE
peluara, TOABMKHOTO W HEMOJBIDKHOTO OJIOKOB, HAKJIOHHOU
MJIOCKOCTH.

HccnenoBarh ycioBHsl paBHOBECHS pblyara.

3HaTh CBOMCTBA MPOCTHIX MEXAHU3MOB B PA3IMUYHBIX UHCTPYMEHTaX U
MPUCTIOCOOJICHUSIX, UCTIOIb3YEMBIX B OBITY M TEXHUKE, a TaKXKe B
*UBbIX oprannzmax (MC — 6uomnorus).

YMeTh HSKCHNEepPUMEHTANIbHO JIOKa3bIBaTh pPaBEHCTBA paboT mpu
MIPUMEHEHUH TIPOCTHIX MEXaHU3MOB.

Ymets BeiuncisATh KII1/] HaKITOHHON MIIOCKOCTH.

PemaTe 3amaun Ha MpUMEHEHHE MTPaBUJIa PABHOBECHUS phluara v Ha
pacuér KIIJI.

DKCHEpPUMEHTAIBHO ~OMNpPEAeICHHe W3MEHEHUS KHHETHYCCKON |
MOTCHITMAIBPHON DHEPTUU TeJla MPU €T0 CKaThIBAaHUM IO HAKIOHHOMN
MJIOCKOCTH.

dopMynUpoBaTh OMpENETCHUsT 3aKOHA COXpaHEHUSI MEXaHUYECKOU
SHEPTUU

3HaTh TpaHUIbl MPUMEHUMOCTH 3aKOHA COXPAHEHUS YHEPTHUH.
PemaTe 3a/1a4m ¢ MCIOIB30BAHMEM 3aKOHA COXPAHEHUSI YHEPTUHU

TenjioBble siBJeHUs (28)

CtpoeHue u CBOMCTBA
BEILECTBA

TernnoBbIe TPOLIECCHI

21

OOBsICHATL OPOYHOBCKOE IBUKEHUSA, ABICHUS AUP(DY3UI0 U 3HATH
paznuyusl MEXJy HHMH Ha OCHOBE IOJOXKEHUU MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUH CTPOSHUS BEUIECTBA.

OOBbsiCHEHUE OCHOBHBIX PA3IMUYUN B CTPOCHUU Ta30B, KHIKOCTEH U
TBEPABIX TEJI C MCIHOJIb30BAHUEM TMOJIOKEHUW MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH CTPOEHUS BELIECTBA.

[IpoBOUTE ONBITHI IO BHIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIN
WIM caxapa.

1,2,3,4,5,6,7,8
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[IpoBomUTE ¥ OOBSCHSATH OMBITHI, IEMOHCTPUPYIONIUX KAUJUISIPHBIE
SBJICHUS U SABJICHUE CMAauyMBaHUSI.

OOBSICHATH POJIb KANWJUIAPHBIX SIBICHUN NIl TIOCTYIUJICHUS! BOJBI B
opranusm pacteHuit (MC — Ouosnorus).

HaGnrogath, NpoBOIUTH W OOBSCHATH ONBITHL IO HAOIIOACHUIO
TEIJIOBOTO PACHIUPEHHUSI Ta30B, KUJKOCTEH U TBEPIBIX TEII.
OOBsICHATH coXpaHEeHUs1 00BEMaA TBEPABIX TEJl, TEKYUYECTH KUIKOCTU
(B TOM umMcrne, pa3HUIBI B TEKY4ECTH JJIsi Pa3HbIX >KUIKOCTEN),
JABJICHUS Ta3a.

[IpoBOANTE OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa M HarpeBaHUs WM OXJIAXKACHUS, U UX
O0OBSCHEHHE Ha OCHOBE ATOMHO-MOJIEKYJIIPHOTO YYEHUS.
AHaIM3UPOBATh MPAKTUYECKUE CUTYAIUHU, CBSI3aHHBIX CO
CBOWMCTBAMU Ta30B, KUJIKOCTEN U TBEPABIX TEIL.

O60cHOBaHKE MPABUI U3MEPEHUS TEMITEPaTypPHI.

CpaBHUBAaTh pa3IMYHbIE CIIOCOOBI U3MEPEHHUSI U IIKAJT TEMIIEPATYPHI.
Hab6mronaTh 1 0OBSCHATH OMBITHI, IEMOHCTPUPYIONTUX U3MEHEHUE
BHYTPEHHEH SHEPTHH TeJla B PE3yJIbTAaTe TEIUIONepe1adl U padoThl
BHEIIHUX CHII.

Hab6mronaTh 1 00BSCHATH ONBITHI, OOCYKIEHUE MTPAKTUYECKHUX
CUTyalluid, JEMOHCTPUPYIOLIUX PA3IUYHbIE BUIbI TEIJIONEPEIAYN:
TEIJIONPOBOAHOCTh, KOHBEKIUIO, U3JIyYCHHE.

HccnenoBarh siBIeHUS TEMIOOOMEHA NMPU CMENIMBAHUN XOJOJIHON U
ropstuer BOJIBI.

HabGnrogaTh ycTaHOBJIEHUE TEMJIOBOIO PAaBHOBECHUSI MEXKIY ropsyei u
XOJIOTHOM BOJOM.

Omnpenensats (M3MepeHne) KOJUYECTBA TEIUIOTHI, MOJYYEeHHOTO BOJION
MIPY TETJIO0OOMEHE C HArPEThIM METAJUTMYECKUM IIUITUHIPOM.
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Onpenensats (M3MEpEHNE) yIETbHON TEINIOEMKOCTH BEILIECTBA.
Pemate 3a/1aum, CBA3aHHBIX C BBIYMCICHUEM KOJIMYECTBA TEIUIOTHI U
TEIUIOEMKOCTH IIPH TEIIJIO0OMEHE.

AHanu3upoBaTh CUTYallMU MPAKTUYECKOTO UCITIOIb30BAHMS
TEIUIOBBIX CBOICTB BEIIECTB U MaTEpUaoOB, HAIPUMED, B LIETAX
AHEProcOEpeKeHNUS: TEIION30JIALMS, SHEPTOCOEeperaroIre Kppliy,
TEPMOAKKYMYJISITOPHI U T.[.

HaGmronate sBJIEHUS UCHIAPEHUS U KOHJICHCAIUH.

HccnenoBarh Nponecc MCHapeHus! pa3InuHbIX KUIKOCTEH.
OOBSICHATH SABJICHUS UCIIAPEHUSI U KOHACHCAIIMM Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHHS.

HaGnrogate W OOBSACHATH TMpoLlECC KUIEHUS, B TOM YHCIE
3aBUCUMOCTH TEMIIEPATypbl KUIICHUS OT JaBICHUSI.

Onpenensite (M3MEpPEHNE) OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.
HabGmonaTte mnponecc MiaBiIeHHUs KPHUCTAUIMYECKOTO BEIIECTBA,
HaIpuMmep, JbJa.

CpaBHHBaTh NPOLECCHI IUIABJICHUS KPUCTAUIMYECKUX TEI U
pa3MArdeHus Npyu HarpeBaHuu aMOpP(HBIX TeJl.

Omnpenensts (M3MepeHHe) y1eIbHON TEIIOTH TUIaBJICHUS JIbJIA.
OOBSACHATD SBJICHUS IUIABJICHUS U KPUCTAIIIN3aLlMU HAa OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI.

PemaTe 3a1aum, CBA3aHHBIX C BBIYMCIECHUEM KOJIMYECTBA TEIUIOTHI B
npolieccax TeIionepeaady Mpy MIABICHUN U KPUCTAJUIM3alUH,
UCIIAPEHUH U KOH/ICHCALIUH.

AHanM3upoBaTh CUTYyaIUU MPAKTUYECKOTO MPUMEHEHUS SIBICHUN
MJIaBJICHUS U KPUCTAILTU3ALMY, HAPUMED, TMOJTYyYEHNUE CBEPXUUCTHIX
MaTepHuasoB, COJIeBasi TpejIKa u Jp.
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AHanu3upoBath padOTy U OOBSICHITH MPUHIIMIT JEHCTBUS TETJIOBOTO
JIBUTATEJIS.

BbIUnCIATh KONMYECTBA TEMIIOTHI, BBIAEISAIOIIETOCS IPU CTOPAHUU
pa3nu4HbIX BUIOB ToruBa, u KII/[ qeurarens.

OO6CyX)IaTh IKOJIOTMYECKUX MOCIEACTBUI UCTIOIB30BaHUS
JIBUTaTelIel BHYyTPEHHETO CTOPAHMUS, TEMJIOBBIX U
rujpodsiekTpoctaniuil (MC — skoJiorus, Xumus).

JJleKTpUYecKre U MATHUTHBIE siBJIeHns (24)

DIeKTpUYEeCKUe
3apsabl. 3apsKECHHbBIC
TeJa U ux
B3aMMOJICHCTBHE

[locTostHHEBII
AIEKTPUYECKUN TOK

17

Halnronats 1 mpOBOUTH OMBITOB MO AJIEKTPU3ALMU T MPU
CONPUKOCHOBEHUH U MHIYKIIUECH.

HaOmronath 1 00OBACHAT, B3aUMOJIEWCTBUS OJHOMMEHHBIX U
PA3HOUMEHHBIX 3aPSKEHHBIX TE.

OOBSACHITH IPUHITUIT JEHCTBUS AJICKTPOCKOIIA.

OOBSCHATH SIBIICHHE JICKTPHU3ALMH MPU CONTPUKOCHOBEHUHU TEII U
WHIYKIIUEH C UCIOJb30BAHUEM 3HAHUN O HOCUTEIISX DJICKTPUUECKUX
3aps10B B BEILIECTBE.

Pacnio3naBaTh 1 0OBSICHATD SBJICHUE AJICKTPU3AIIMN B IIOBCEAHEBHOM
JKU3HH.

Habmronath 1 00BSACHATH ONBITHI, HJUTIOCTPUPYIOIINE 3aKOH
COXPAHEHHUS JIEKTPUUECKOTO 3apsia.

HaOmronath onbITh O MOJICIMPOBAHUIO CUIOBBIX JIMHUM
AIEKTPUUYECKOTO TTOJIS.

HccnenoBath A€MCTBUS SIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U
JIADJTICKTPUKHU.

HaOnronars pa3nuuabie BUABI JEUCTBUS AJIEKTPUUECKOTO TOKA U
oOHapy>KeHHE dTUX BUIOB JICHCTBUS B TIOBCETHEBHON KU3HH.
YMeTb coOMpaTh U UCIIBITHIBATH DJIEKTPUUECKYIO 1IETIh ITOCTOSTHHOTO
TOKa.

1,2,3,5.7,8
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YMeTh U3MEPATH CUILYy TOKA aMIIEPMETPOM.

YMeTh U3MEPATH JIEKTPUUECKOE HANIPSIKEHUE BOJIBTMETPOM.
[TpoBoANTE ¥ OOBSICHATH ONBITHI, JEMOHCTPUPYIOIINUX 3aBUCUMOCTb
AIIEKTPUYECKOTO COITPOTHUBIICHHSI IPOBOJIHUKA OT €r0 JUINHBI,
IUIOIIAH TIOTIEPEYHOr0 CEYCHUs U MaTepuraa.

HccenenoBarh 3aBUCHMOCTD CUJIBI TOKA, IPOTEKAKOLIETO Yepes3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAIIPSDKCHUS Ha
pe3ucTopeE.

* PesepBHOE BpeMs

9 kiacce

OCHOBHBIC
Ne Pa3zniensl, TeMBI Koi-Bo XapaKTepucTHKa JISITeILHOCTH 00yYaroIIerocs HaIlpaBJICHUS
n/n JacoB BOCIIUTATEIHHOM
JIESITeIbHOCTH
DJieKTpUYecKHe U MarHuTHbIE siBjieHnst 20 (+ 4%)
1 [TocTostTHHBIN 10(+2*) | YMeTh IpoBepsATH NMpaBUiia CIOKEHUS HAMIPSHKESHUH TIPH 1,2,3,4,6,8

AIEKTPUYECKUN TOK

MarauTHbIC SIBICHUS

4(+2%)

NOCJIEIOBATENBHOM COEAMHEHUU JABYX PE3UCTOPOB.

YMeTb NpoBepsITh MpaBUiIa JUIsl CUJIbI TOKA MPU NMapajieIbHOM
COEIMHEHHUH PE3UCTOPOB.

AHanu3upoBaTh CUTYALUIO IPU  MTOCJIEI0BATEILHOM U
napajijieIbHOM CO€AMHEHUU POBOJHUKOB B JOMAIIHUX
ANEKTPUYECKUX CETSIX.

Pemats 3a1au ¢ ucnonb3oBanueM 3akoHa OMa u popmyi pacuéra
ANEKTPUYECKOr0 COIPOTHUBIICHMS PU MTOCIIEI0BATEIBHOM H
napaJiyIeIbHOM COEAMHEHUU POBOJHUKOB.
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DneKTpoMarHuTHas
WHTYKIIAS

Omnpenenenre pabOTHI IEKTPUUECKOT0 TOKA, MPOTEKAIOIIETO Yepes
pe3uCTOp.

YMeTh onpenesaTh MOIHOCTh 3JIEKTPUYECKOTIO TOKA, BBIACIISIEMOMN
Ha PE3UCTOpE.

HccnenoBars 3aBUCUMOCTD CHIIBI TOKA YEPE3 JTAMIIOYKY OT
HaIpsHKEHUS Ha HEW.

Ywmets onpenenars KIIJI HarpeBaTens.

HccnenoBats mnpeoOpazoBaHus SHEPTUU MPU MOABEME TPpy3a
ANEKTPOABUTATEIIEM.

YMeTh 00BSICHATH YCTPOMCTBA M MPUHLIMI JEUCTBHS TOMAITHUX
AJIEKTPOHArpeBATENBHBIX TPHUOOPOB.

OOBACHATH TPUYHUHBI KOPOTKOTO 3aMBIKAHUS U IPUHIIUIA IEUCTBUS
IJIABKUX MIPEAOXPAHUTEIIEH.

Pemate 3anaun ¢ ucnonbs3oBanueM 3akoHa Jxoyns—JIenna.
Ha6ito1aTh BO3HUKHOBEHUS 3JIEKTPUUECKOTO TOKA B )KUJKOCTH
HccnenoBars MarHUTHOE B3aUMOJECHCTBHS ITOCTOSIHHBIX MAarHUTOB.
3HaTh CBOMCTBA MArHUTHOTO MOJIS IOCTOSIHHBIX MAarHUTOB IIPU UX
O0OBEIMHEHUH U pa3JICICHUH.

IIpoBOAUTE ONBITHI 110 BU3YyaIM3ALMH 10JI IIOCTOSHHBIX MarHUTOB.
3HaTh MOHATHS HAMATHWUYMBAHHUS BEILIECTBA.

HccnenoBars AeCTBUSA SIIEKTPUUECKOTO TOKA HA MArHUTHYIO
CTPEJIKY.

[IpoBOOUTE ONBITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIBI
B3aMMOJECHMCTBUS KaTYIIKH C TOKOM M MarHuTa OT CUJIbI U
HaITPaBJICHMS TOKA B KaTYIILKE.

AHaIN3UPOBATh CUTYALMH MPAKTUYECKOTO IPUMEHEHHS
ANEKTPOMATHUTOB (B OBITOBBIX TEXHUYECKUX YCTPOUCTBAX,
IPOMBIIUIEHHOCTH, MEAULIHE).
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N3y4gars 1eCTBHSI MAarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.
N3y4dars nerCcTBUS SJIEKTPOIBUTATEIIS.

Namepsate KIIJI a5ekTpoaABUTraTeIbHON YCTAHOBKH.

Pacnio3HaBaTh 1 aHaNM3UPOBATh PA3INYHbIE TPUMEHEHHS
AJIEKTPOJIBUTATENEH (TpaHCTIOPT, OBITOBBIE YCTPOUCTBA U JIP. ).
[IpoBOOUTE ONBITHI [0 UCCIEIOBAHUIO SIBJICHUS JIEKTPOMArHUTHON
VWHIYKIHMH: UCCIEN0BAHUE N3MEHEHUI 3HAYECHUS U HAIIPABIICHUS
WHJIYKIMOHHOTO TOKA.

Mexannueckue sisjaeausa 40 (+ 4%)

MexaHndeckoe
IIBHKEHHUE U CIIOCOOBI
€ro OIMUCaHU

B3aumoneiictBue Ten

3aKOHBI COXpaHEHUS

10
(+4%)

20

10

AHanu3upoBaTh U 00CYKIaTh pa3IMYHbIE IPUMEPHI MEXAaHUYECKOTO
JIBUYKEHUS.

OOcyxnaTh rpaHUlbl MPUMEHUMOCTH MOJEIH «MaTepHalIbHAS
TOYKay.

OnuceiBaTh 3aKOH  MEXAaHWYECKOIO  JBWJKEHHS  Pa3JIMYHBIMU
croco0amu (ypaBHEHHE, TabuIla, rpaduk).

AHanu3upoBaTh XU3HEHHBIC CUTYyallMdM, B KOTOPBIX IPOSIBISAETCS
OTHOCUTEJIBHOCTh MEXAHUYECKOTO JIBUIKECHHUS.

Habmonate MexaHMYECKOE JBHM)KEHUE Tella OTHOCUTENBHO Pa3HBIX
TEJI OTCUETA.

CpaBHMBaTh MYTU U TPACKTOPUU JABUKEHHUS OJHOTO U TOTO K€ Teia
OTHOCUTEJIBHO Pa3HbIX TeJl OTCUETA.

3Hath (QopMynupoBKY TekcTa lamunes 00 OTHOCUTEIBHOCTH
JIBUYKEHUS.

YMeTh onpenensith CPeAHIO CKOPOCTh CKOJBXKEHHUS Opycka Wiu
JBYKEHUS MIApHUKa MO0 HAKIOHHOM MIIOCKOCTH.

AHanu3upoBaTh M 00CYyXJaTb  CHOCOOOB  MPHUOIMKEHHOTO
ONpeaereH!s MTHOBEHHOW CKOPOCTH.

1,2,4,5,7,8
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YMeTh onpenensiTe CKOPOCTh PABHOMEPHOTO JIBMXKEHMS (IIapHKa B
AKUIKOCTH, MOJIEIH 3JEKTPUUECKOTO aBTOMOOHUJIS U T.11.).

YMeTh omnpeneniaTs IyTh, NPOWIECHHOTO 3a JaHHBIM IPOMEXKYTOK
BPEMEHHM, M CKOPOCTH Tejla IO TIpaduKy 3aBUCUMOCTU IIyTH
PABHOMEPHOTO IBU’KEHUS OT BPEMEHU.

OOcyxnatb BO3MOXHOCTb IPHUHIMIIOB JEHCTBUS  IPHOOPOB,
U3MEPSIOUINX CKOPOCTh (CIIUOMETPOB).

YMeTh BBIYUCHATH NIyTh M CKOPOCTb IIPU PABHOYCKOPEHHOM
MPSMOJIMHEHOM JIBUKEHUU Tea.

YMeTh OnpenensaTb NPOUICHHBIN IyTh U YCKOPEHUS IBUKEHUS Tema
mo rpapuky  3aBHCUMOCTH  CKOPOCTH  PaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO IBUKEHUS T€Ja OT BPEMEHHU.

YMeTp omnpenensaTb YCKOPEHHs Teida NP  PaBHOYCKOPEHHOM
JBUYKEHUU IO HAKJIOHHOM TIOCKOCTH.

YMeTh u3MepATh NEPUO/ U YACTOTY OOpaIlleHus Tea 10 OKPYKHOCTH.
YMeTh HaxOAUTh CKOPOCTh PAaBHOMEPHOIO JBWIKEHUS TeJld I10
OKPYXXHOCTH.

Pemate 3agaun Ha ompelereHUE KMHEMAaTHYECKUX XapaKTEPUCTHUK
MEXaHUYECKOTO JIBM)KECHMS Pa3JIMUYHbIX BUJIOB.

PacrioznaBaTe M TOpUOMMKEHHO ONMCHIBATH pa3IUYHbIE BHUJOB
MEXaHUYECKOTO ABM)KEHUS B MPHUPOJEC U TEXHUKE (HAa MpUMepax
CBOOOJHO TaAArOUIMX TeJ, JBUYKEHUS >KUBOTHBIX, HEOECHBIX Tell,
TPAHCIOPTHBIX CPEACTB U JIp.).

HaOntomate u  0OCyXJaTh OMNBITHI C JIBUOKEHHEM Tella TIpU
YMEHBIIEHUU BIUSHUS APYTUX TEJ, MPEMATCTBYIOIIUX ABUKEHUIO.
OOcyxnaTh BO3MOXKHOCTb ~ BBINOJHEHUS 3aKOHA WHEPUUU B
pPA3JIMYHBIX CUCTEMAX OTCYETA.
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Ha6nronate 1 00Cy)aaTh MEXaHUYECKUE SBIICHUS, IIPOUCXOAIINX B
cucreme orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM
JIBHYKEHUU OTHOCUTEIBLHO KaOMHEeTa (PU3HKH.

3HaTh JACUCTBHS C BEKTOPAMHU CHJI: BBIIIOJHEHHWE 3aJaHUd IO
CJI0’KEHUIO U BBIYUTAHUIO BEKTOPOB.

HaGnrogate w/wim  mpoBOAUTH OMBITHI, JIEMOHCTPHUPYIOIINX
3aBUCHUMOCTh YCKOPEHHUS Tella OT IMPUIIOKEHHOM K HEMY CHJIbI U
Macchl Tena.

AHanu3npoBaTh U OOBSCHATH SBJICHHS C MCIOJb30BAaHUEM BTOPOIO
3akoHa HproToHa.

Pemars 3agaum ¢ umcnonp3oBaHMEM BTOpPOro 3akoHa HproToHa u
IIPABUJIA CIIOKEHUS CHIL.

YMeTh onpenesaTs )KECTKOCTD MPYKUHBI.

AHanu3upoBaTh CUTYallMM, B KOTOPBIX HAOIIOJAIOTCS YHOpPYyrue
nedopmalinu, U ux oObICHEHUE C UCTIOJIb30BaHUEM 3aKoHa ['yka.
Pemate 3amauu ¢ ncnosb3oBaHueM 3akoHa ['yka.

HccnenoBath 3aBUCHMOCTb CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI
HOpMaJIbHOTO AaBiieHus. OOcyXieHue pe3yabTaToB UCCIEIOBAHMS.
HaGnrogate u  00CyXkaaTh ONBITHI C JBIDKEHUEM Tela IMpU
YMEHBILICHUU BIUSHUS APYTUX TEJl, NPENATCTBYIOIIUX JABUKEHUIO.
JIeicTBHS C BEKTOPaMU CHUJI: BBIIIOJHECHUE 3aIaHUU T10 CIOKEHUIO U
BBIYUTAHUIO BEKTOPOB.

HaGntogenue w/uinm NpoOBEAEHUE ONBITOB, JIEMOHCTPUPYIOLIUX
3aBUCHUMOCTh YCKOPEHUS TeJla OT IPUIIOKEHHOM K HEMY CHJIbI U
Macchl Tena.

AHanu3upoBaTh U OOBSCHATH SIBICHHS C MCIOJb30BAaHUEM BTOPOTO
3akoHa HproToHa.
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Pemate 3agaum ¢ ucnonp30BaHHMEM BTOpPOro 3akoHa HeroToHa u
MpaBUJIA CIOKEHUS CUJL.

HccnenoBath 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHHS OT CHJIbI
HOpMaJIbHOTO JaBiieHus. OOCYKIeHHE pe3yJIbTaTOB UCCICAOBAHNS.
Onpenenenue ko3phuieHTa TPEHUS CKOJIbKECHHUS.

YMeTh U3MeEpATh CHITY TPEHUS MOKOSI.

Pemate 3amaum ¢ ucnoib3oBaHueM (OPMYIBI JJISI CHIIBI TPEHHS
CKOJIL)KCHHUS.

AHaIM3UPOBATh JIBUOKEHUS TEJ TOJBKO TMOJ JEHCTBUEM CHJIbI
TSKECTH — CBOOOIHOTO ITaJIEHUS.

OOBSACHAT, HE3aBUCUMOCTH YCKOPEHHUSI CBOOOJHOTO MaACHUS OT
Macchl Tena.

OueHKa BEJIMYUHBI CUJIBI TATOTCHUS, JIEUCTBYIOIIEH MEXIY IABYMSI
TenaMu (J1s1 pa3HbIX Macc).

AHam3 IBMKEHUSI HEOSCHBIX TEJ MOJT ACHCTBUEM CHIIbI TATOTEHUS (C
UCIIOJIb30BaHUEM JIOTIOJTHUTEIBHBIX HCTOYHUKOB HH(POPMAIIHH).
Pemate 3a1aun ¢ UCIIOJIL30BAHUEM 3aKOHA BCEMUPHOTO TATOTEHUS U
dbopMyIIBI 1T pacuéTa CHIIBI TSHKECTH.

AHanu3/0030p OPUTHHAILHOTO TEKCTa, OMMCHIBAIOIIETO MPOSIBICHUS
3aKOHa BCEMUPHOI'O TATOTEHMUS; BHIMIOJIHEHUE 3aJJaHUH 110 TEKCTY.
Habmromate m 00CyXXIaTh OMNBITHI MO M3MEHEHHWIO Beca Teja IpH
YCKOPEHHOM JIBH)KEHUHU.

AHaIM3UpPOBaTh  YCJIOBUS ~ BO3HMKHOBEHHSI  HEBECOMOCTH U
neperpy3Ku.

Pemrats 3aaun Ha onpeiesieHUE Beca TeJla B Pa3IMUHbBIX YCIOBUSIX.
3HaTh CUJIbI, ICUCTBYIOIIUX Ha TEJIO0, MOKOSIIIEECs Ha OMOpeE.

YMeTh onpeenaTh HEHTP TSHKECTH Pa3IuYHbIX TEll.
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HaGmonate 1 00CyXnaTh OMBITHI, JEMOHCTPUPYIOUINX Mepeaady
HMMITYJIbCA IIPU B3aUMOJCHCTBUM TEJl, 3aKOH COXPAHEHUS MMITYJIbCA
pu a0COIOTHO YIIPYTOM M HEYIIPYTrOM B3aUMOJICHCTBUU TEII.
AHaIIN3 CUTyalluid B OKPYKarOIIEN KU3HU C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHMs UMITYJIbCA.

Pacrio3naBanue sBIICEHUS PEAKTUBHOIO [BWKECHUS B IIPUPOAEC U
texHuke (MC — 6uomorus).

[IprMeHsTh 3aKOH COXpaHEHUs UMITYJIbCA ISl pacdy€ra pe3yJbTaTOB
B3aMMOJICUCTBHS TeN (Ha MPHUMEpPax HEyNpyroro B3auMOJEHCTBUS,
YIPYTOTO LEHTPAJIBHOTO B3aUMOACHCTBHS JIBYX OJWHAKOBBIX TEI,
OJIHO U3 KOTOPBIX HETIOJBUKHO).

Pemrars 3a1aum ¢ MCMOIB30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Omnpenenenre pabOThl CUJIBI YOPYTOCTH NIpPH MOABEME Ipy3a C
HCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.
N3mepenre MOIHOCTH.

YmeTh U3MEPATH ITOTCHIUAJIBHYIO SHEPIHUI0 YIPYyTO
nehOpMUPOBAHHOMN TIPYKUHBI.

YMeTh H3MEPATh KHUHETUYECKYI0 DJHEPIUI0 Tela 10  JUIMHE
TOPMO3HOT'O ITyTH.

OKCIEpUMEHTAIbHOE CpPAaBHEHUE W3MEHEHHUS TMOTEHIMAJIbHONU U
KUHETUYECKOW DJHEPruyd Tena MpU JABWKEHUU 110 HAKIOHHOU
IIJIOCKOCTH.

YMETh  DKCHEPUMEHTAJBbHO  MPOBEPUTH  3aKOH  COXPAHECHUS
MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM MaICHHH.

[IprMeHATh 3aKOH COXPAHEHUSI MEXAHUYECKOW YHEPTHUM ISl pacyeéTa
MOTEHIIMATIbHOU ¥ KHUHETUYECKOU DHEPTUM TeJIa.

Pemate 3agaum ¢ WCNONB30BAaHUEM  3aKOHA  COXPAHEHUS
MEXaHUYECKON SHEPTUH.
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*Pe3epBHOE BpeMs

10 kiace

No Pa3nensl, TeMbl Kon-Bo OcHOBHEIE
n/n 4acoB XapaKTepucTuKa JIeITeIbHOCTH 00y4YaroIIerocs HaIpaBJIeHUsS
BOCIIUTATEIHHOU
JIESATEITbHOCTH
Mexanuveckue KoJiedanus 1 BoHbI 20 (+4%)
1 | Mexannueckue 9(+2*) | Habmronmath KoneOaHus O ASHCTBUEM CHII TSDKECTH U YIPYTOCTH U 1,2.4,6.7,8
KoJIeOaHuUs OoOHapyXeHUEe MOJJOOHBIX KOJIEOAHUM B OKPY>KAIOIIEM MUPE.
AHanmM3upoBaTh KoJeOaHus Tpy3a Ha HUTH U HA TIPYKUHE.
Mexannueckue 11(+2*) | YMeTb onpeaenaTh 4YacTOTy KoJieOaHWii MaTEMaTHUECKOTO U

BOJIHBL. 3BYK

MPYKUHHOTO MASITHUKOB.
Habmronathk 1 0OBSCHATH SBIICHUS PE30HAHCA.

HccnenoBarh 3aBUCUMOCTD TIEPHO/Ia KOJICOAHHI MTOBEIIEHHOTO K
HUTHU TPy3a OT JJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH TEpHO/Ia KoJieOaHu Tpy3a,
MOJBELIEHHOIO K JICHTE, OT MacChl Ipy3a.

Hab6nrogaTh 1 00CYX1aTh OMBITHI, IEMOHCTPUPYIONIUX 3aBUCUMOCTD
nepuoja KojaebaHui Npy>KMHHOTO MasTHUKA OT MacChl rpy3a 1
KECTKOCTU NPYKUHBI.

[IpuMeHsTh CBOMCTBA MaTEMaTUYECKOTO U MPYKUHHOTO MasiTHUKOB
B KQ4eCTBE MO/IeIel /ISl OMMMCaHus KOJIEOaHU B OKpY KaloleM
MHPE.
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PemaTte 3amaum, CBSA3aHHBIX C BRIYUCICHUEM WIIH OIEHKOW YaCTOTHI
(mepuomaa) KoaeOaHMiA.

OO6HapyXeHHUE U aHAJIM3 BOJHOBBIX SBJIICHUN B OKPY>KAIOIIEM MUDE.
HabGnronenue pacnpocTpaHeHus TPOI0JIbHBIX U MTOTIEPEYHBIX BOJH (Ha
MOJIeNIi) U OOHapyKEHUE aHAJIIOTMYHBIX BUJIOB BOJIH B MPUPO/IE (3BYK,
BOJISTHBIE BOJIHBI).

YMeTh BBIUMCIATH JJIMHY BOJHBI M CKOPOCTH PaClpOCTpaHEHUs
3BYKOBBIX BOJIH.

OKCIepUMEHTAILHOE OIpEICTCHUE TPAHHUI] YaCTOTHl CIBIIIMMBIX
3BYKOBBIX KOJIEOaHUM.

Habnronats 3aBUCUMOCTh BBICOTHI 3BYKa OT YacTOTHI (B TOM UHUCIIE C
UCIIOJIb30BaHNEM MY3BIKAIbHBIX HHCTPYMEHTOB).

HabGnrongaTth 1 0OBACHATH SIBIIEHUS aKyCTUYECKOIO PE30HAHCA.
AHanu3/0030p OPUTHHAIBHOTO TEKCTA, MOCBAIIEHHOTO
HCITIOJIb30BAHUIO 3BYKa (WM YJIBTPA3BYKa) B TEXHHUKE (IXOJIOKAIIHS,
yJIBTPA3BYK B MEJUIIMHE U JIP.); BBIMIOJHEHUE 33JJaHUI TIO TEKCTY

DJIEKTPOMATHUTHOE T10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI 12 (+2%)

DNEeKTPOMAarHUTHOE
noJie u
AIIEKTPOMArHUTHHIE
BOJIHBI

12
(+2%)

YMeTh CTpOUTh  paccy’kKJIeHUs,, 000CHOBBIBAIOIINX B3aUMOCBSI3b
AIEKTPUYECKOTO U MATHUTHOTO TOJIEH.

OKCNepUMEHTAIBHO U3y4aTh CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH (B
TOM YHCJIE C TOMOIIBI0 MOOUIILHOTO TeliepoHa).

AHanu3 peHTreHOBCKMX CHUMKOB Y€JIOBEYECKOI0 OpraHmu3ma.
AHanu3/0030p TEKCTOB, OMUCHIBAIOIINUX MPOSBICHUS
AIEKTPOMArHUTHOTO U3YyYEHHUS B PUPOJIE: HKUBBIE OPTaHU3MBI,
U3Ty4eHUs] HEOECHBIX Tell.

Pacrnio3HaBaTe 1 aHANIM3UPOBATH PA3IUYHBIX TPUMEHEHUN
AJIEKTPOMATHUTHBIX BOJH B TEXHHUKE.

1,2,3,4.5,6.7,8
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Pemats 3ama4un ¢ ucnoap30BaHueM (GOPMYIT JJIs1 CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JJIMHBI BOJIHBI U YaCTOTHI CBETA.

CgBetoBble siBjieHust 20 (+ 4%)

3aKOHEBI
pacrpocTpaHeHuUsI
CBETa

JIMH3BI 1 ONITUYECKUE
puOOpPHI

Paznoxenue 6enoro
CBETa B CIIEKTP

8(+ 2%)

8(+ 2%)

HaGnronaTh OMBITHL, IE€MOHCTPUPYIOIIKE SIBIICHUE TPSIMOJIMHEHHOTO
pacnpocTpaHeHusi cBeTa (BO3HMKHOBEHHE TEHH M TOJNYTEHHW), U HX
MHTEPIPETALUs C UCIIOIH30BAHUEM MTOHSTHUSI CBETOBOTO JTyYa.
OOBSACHITH U MOACIUPOBATH COJIHEUHOTO U JIYHHOTO 3aTMEHHUM.
HccnenoBarh 3aBUCUMOCTbD yIila OTPa)KEHUs CBETOBOIO Jy4a OT yria
naJeHUsI.

3HaTh CBOMCTBA N300paKEHUs B IIJIOCKOM 3€pKaJe.

HaGnrogate M OOBSACHATH OMNBITHI MO MOJYYEHUIO H300paKeHHl B
BOTHYTOM M BBITYKJIOM 3epKasiax. Ha0mtonaTe 1 0OBACHATH OIBITHI 110
MPEJIOMIICHUIO CBETAa HA TPAHUIIE PA3JIUYHBIX CpEl, B TOM YHUCIE
OMBITOB C MOJHBIM BHYTPEHHUM OTPaKEHHUEM.

HccnenoBarh 3aBUCUMOCTh YIUIA MPEIIOMJICHHUS OT YyIVIa HaAcHUs
CBETOBOTO JIy4ya Ha IPaHULE «BO3AYX — CTEKIIO».

Pacnio3HaBaTh SIBIICHHS OTPAKEHHS U IPEIIOMIICHHUSI CBETA B
MOBCEIHEBHOM JKM3HU. AHANINU3 U 00bSICHEHUE SIBJICHUSI ONTHUECKOTO
MUpaxa.

PemaTp 3a1auun ¢ HCMOJIB30BAHUEM 3aKOHOB OTPAXKEHUS U
MPEIOMJIEHUS CBETA.

YMeTh monyuyaTh M300pakeHUsT C TIOMOIIbI0 coOuparomieil u
paccenBarolIeil JTUH3.

3HaTh GOPMYIUPOBKY ompezaenacHuss (OKYCHOTO pacCTOSHUS U
ONTUYECKOW CUJIbI COOMPAIOIIEH JTUH3HI.

AHaM3UpoBaTh YCTPOWCTBA M MPHUHIMNA JEUCTBUS HEKOTOPBIX
onTUYecKux MpuOopoB: ¢poToanmnapara, MUKpockona, teneckomna (MC
— OMOJIOTHS, ACTPOHOMUS).

1,2,3,4,5,6,7,8
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AHanu3 siBICHUN OJU30PYKOCTH U JATHHO30PKOCTH, TPUHITUTIA
nerictBus 04koB (MC — Ouomnorus).

Habmroienue mo pas3inokeHuo 0eI0ro CBeTa B CIIEKTP.

Habmoienue u 00bsCHEHHUE OIBITOB T10 MOJTyYEHHUI0 O€I0T0 CBEeTa IMPU
CJIO)KCHHHU CBETA Pa3HBIX IIBETOB.

[TpoBenenune u 00BICHEHUE OMBITOB IO BOCIIPHUSITHIO IIBETA
MPEIMETOB MPHU MX HAOIIOICHUH Yepe3 IIBETOBbIC QUIBTPHI (I[BETHBIC
OYKH).

KBanToBbIe siBjIeHus 22 (+4%)

Hcnyckanune
U IOTJIOIIEHUE CBETa
aTOMOM

CtpoeHne aTOMHOTO
aapa
SAnepHblie peakiuu

8(+ 2%)

9(+ 2%)

OO6cyxnath 1ienu onbiToB Pezepdopa mo vccieaoBaHuio aTOMOB,
BBIJIBHKECHUE THITOTE3 O BO3MOKHBIX PE3yJIbTaTax OIMBITOB B
3aBHCHMOCTH OT MPEAINOIaraéMoro CTpOCHUS aTOMOB,
(dbopMyIMpOBaHKE BHIBOJIOB U3 PE3YJIHTATOB OMBITOB.

OO6cy»XaaTh TPOTUBOPEUHI IIJITAHETAPHOU MOJEIIU aToMa U
OCHOBaHM JIJ1s1 TUIOTE3bl bopa o cTtanmoHapHbIX opoHUTax
AJIEKTPOHOB.

Hab6mronaTh crutioniibie U TMHEHYaThie CIEKTPhI U3ITYYCHUS
paznu4HbIX BeniecTB. OObSICHEHNE IMHEWYATHIX CIIEKTPOB
U3ITyYCHHUS.

OOcyXaeHne BO3MOKHBIX THIIOTE3 O MOJIEIISAX CTPOSHUS spa.
3HaTh COCTaB sAEP MO 3aJaHHBIM MACCOBBIM M 3apPsIOBBIM YHCIIaM U
0 TIOJIOKEHUIO B Mepuogndeckon cucteme anemeHToB (MC —
XUMHUSA).

AHaM3UpOBaTh U3MEHEHUS COCTaBA Spa U €ro MOJO0XKEHUS B
MepUoANYECKON cucTeMe npu a-paguoaktuBHoCcTH (MC — xumus).
HccnenoBath Tpeku a-4acTHI] IO TOTOBBIM (oTOrpadusiM.
OOnHapyxeHue 1 u3MEepeHue paualioHHOro GoHa ¢ MOMOIIBIO
JI03UMETpa, OIEeHKAa €r0 NMHTEHCUBHOCTH.

1,2,3,4,5,6,7
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AHanmm3 OMOJIOTUYECKUX U3MEHEHUH, IPOUCXOIAIINX IO ACHCTBUEM
paguoakTuBHBIX u3nydeHuit (MC — Guonorus).

Hcnonb3oBanue paiMoakKTUBHBIX U3NydeHuil B meaunune (MC —
OounoJiorus).

PemaTe 3a/1a4u ¢ KCIOJIB30BAHUEM 3aKOHOB COXPAHEHUSI MACCOBBIX U
3apsAIOBBIX YUCEN HA ONPEJIeTICHUE PE3yJIbTaTOB SEPHBIX PEAKIUH;
aHaJIN3 BO3MOXXHOCTH UM HEBO3MOXHOCTH SJIEPHOU PEaKIIMH.

3HaTh YHEPTHUIO CBSI3U SJEP C UCIIOIB30BAaHUEM (DOPMYIIBI
DHHIITEHA.

OO0cyx1eHre ePCIEeKTUB UCTIOIB30BaHUS YIIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

OO0cyx1eHre MPEUMYIIIECTB U KOJIOTHYECKUX MPOOJIEM, CBA3AHHBIX
¢ sspepHoit sHepretuxoit (MC — skomorus).

IToBTOpPHTEIHLHO-00001IAOIMIE MOAYJIb ( 14)

Mexanuueckue gBIEHUS

TCIIIIOBBIC SABJICHHA,
SJICKTPOMArHuTHBIC
SABJICHUA, KBAaHTOBBIC

SIBJICHUA.

14

BoinonHaTe yueOHble 3a1aHus, TPEOYIOIUX IEMOHCTPALIUH
KOMIIETEHTHOCTEH, XapaKTEPU3YIOIUX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCT:
® [IPUMEHSTH MOJYyYEHHbIE 3HAHUS AJI1 HAYYHOTO OOBSICHEHUS
(bU3MYECKUX SIBJICHUI B OKpYXaIOLEl TPUPOe
Y TIOBCEHEBHOM JKU3HU, a TAK)XKE BBISIBICHUS (PU3HMUECKUX
OCHOB PsiJ]Ja COBPEMEHHBIX TEXHOJIOTHA;
® [IPUMEHSATH OCBOEHHBIE SKCIIEPUMEHTAIBHBIE YMEHUS JIIS
UCCIIEIOBaHMsI (PU3NUECKUX SBJICHUI, B TOM YUCIE JUIs
IIPOBEPKH TUIIOTE3 U BBISBICHUS 3aKOHOMEPHOCTEM.
Pemate pacu€rHble 3a1a4M, B TOM YUCJIE MPEATIOIAra0 X
UCIOJIb30BaHuE (PU3NYECKON MOJIENTM U OCHOBAHHBIX Ha COJIEP’KaHUU
pa3IMYHBIX Pa3/iesioB Kypca (PU3HKH.

1,2,4,6,7,8.
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BBINONHATH U 3aMIIATh TPYIIIOBBIE WM WHIWBUAYAJIbHBIE
IPOEKTHI, CBSI3aHHBIX C COICP)KaHUEM Kypca (PU3HUKH.

*Pe3epBHOE BpeMs
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