AHHOTanus K padoyeil nporpamme no pusuke 1 00y4ar0muXcs
7 —10 kaaccoB (BapuanT 1.2).

Pabouas nporpamma no ¢uzuke 11 ooyqaromumxcs 7 -10 kiaccoB 1o
npeamety «®du3nka» cocTtaBieHa Ha OCHOBE IPUMEPHON afanTUPOBAHHON
OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO 00I11€r0 00pa30BaHuUs
oOydJarommxcs ¢ HapylIeHUsIMH ciayxa (Bapuant 1.2).

B cootBercTBuu ¢ yueOHbIM mmaHoM ['KOVY mikosnbl-uHTEpHaTA T.

Tuxopenka, nzydeHue GU3NKU CKIAIbIBAETCS CIEIYIOIIMM 00pa3oM:

7 xnacc - 2 yaca

8 Kiacc - 2 yaca

9 knacc - 2 gaca

10 knacc - 3 gaca

Henu u 3axa4m Kypcea:

— pa3BUTHE HMHTEpECa M CTPEMJICHUS K HAy4YHOMY H3YYEHHUIO IPUPOJBI,
MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEI;

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

— (hopMHpOBaHKME HAYYHOT'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3y4YE€HUs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

— (hopMHpOBaHHE NPEACTABICHUN O PONU (PUIUKU ISl PA3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

—  pa3BUTHE TPEACTABICHUA O  BO3MOXHBIX  cepax  Oynyuiei
npodeCCUOHAIBHONW ~ ICSITEbHOCTH, CBSA3aHHOM C (U3MKOM, TMOATrOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPaBJICHHH.

3agayamMm yueOHOM TUCHUIUIMHBI SBISIOTCA CIEAYIOIINE:

— COJEHCTBHE OBJIAJICHUIO 3HAHUSIMU O JUCKPETHOM CTPOEHHUM BEIIECTBA, O
MEXaHUYECKHUX, TEIIOBBIX, IEKTPHUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— pa3BUTHE YMEHUN OMNMCHIBATH U OOBACHATH (PU3MUECKUE SIBIICHUS C
VICITOJIB30BAHUEM ITOJIyYECHHBIX 3HAHUN;

— COAEICTBUE OCBOEHUIO METOJIOB PEIIECHUS MPOCTEHIINX PACYETHBIX 3a4a4 C
UCIIOJIb30BaHUEM  (U3MYECKUX  MOJeNiel, TBOPYECKUX U MPaAKTHKO-
OpPUEHTUPOBAaHHBIX 33/1a4;

— pa3BUTHE YMEHHI HAOIIOAaTh MPUPOJHBIEC SIBJICHUS U BBINOIHITH OIBITHI,
JabopaTopHble pabOThl U 3KCHEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

— COJICHCTBHE OCBOEHHUIO MPUEMOB pabOThl ¢ MH(pOpMaIMel PU3nIEecKoro
coJiep KaHusl, BKIIt0Uasi HHPOPMALIMIO O COBPEMEHHBIX JOCTUKEHUAX (DUBHKU;

— Ppa3BUTHE CIOCOOHOCTHM K aHalM3y M KPUTHYECKOMY OLICHHUBAHUIO
uH(popManuu;

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

— BOCIIMUTAHUE YBAXXEHUS K I€ATEIIbHOCTH TBOPLIOB HAYKH M TEXHUKH, & TAKXKE
OTHOILIEHUS K (PU3HKE KaK K 3JIEMEHTY 00IIeUeI0BEYECKOMN KYIbTYPHI.



OO0masi xapakTepucTUKa Kypca

N3ydyeHne ¢u3MKM CHOCOOHO BHECTHM pELIAIOUIMI BKJIaJ B (OpMHUpOBaHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTM OOYy4YalolUXCsl C HapyLICHUSAMH CIyXa.
OHOBPEMEHHO C 3TUM JAaHHBIM Kypc 00JIajaeT KOPPEKLHMOHHO-Pa3BUBAIOLIEN U
BOCIIUTATEIbHOW HAIIPABIECHHOCTBIO.

[Iporpamma BKIIIOYAeT NMPUMEPHYI0 TEMATHYECKYI0 M TEPMHHOJIOTHYECKYIO
JIEKCUKY, KOTOpasi JOJKHA BOWTH B CJIOBApHBIN 3a11ac IIIyXuxX o0yJyaronmxcs 3a C4eT
IEJICHAIIPABICHHON OTPaObOTKU, MPEXKIE BCETO, 32 CUET BKIIOUEHHUS B CTPYKTYpPY
CJIOBOCOYETAaHMM, TPEIJIOKEHUN, TEKCTOB, B T.4. B CBS3U C BBIABWKCHUEM U
IIPOBEPKOI runores3, (OpMyIUPOBKOM BHIBOIOB.

®duszrka kak ydyeOHas NUCLUMIUIMHA NMPEAMETHON obnactu «MaremaTudyeckue
MPEAMETHD) 00ECIIeYNBACT:

- BBISIBUTH U OOBSICHUTH 3aKOHBI MPHUPOJABI, KOTOPHIMH OMNPEACNIOTCS BCE
buznueckue SBICHUS,

- OBJIa/ICHHE OOUIMMH 3aKOHOMEPHOCTSAMU SIBJIEHUH IPUPO/Ibl, CBOIICTBAMH , a
TaKXKe 3aKOHAMU €€ IBUKCHUS;

-popmupoBaHue cucTeMbl (HPU3MUECKUX 3HAHUI KaK KOMIIOHEHTA LIEJIOCTHOCTH
HAy4HOH KapThl MUPA;

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

-OBJIICHHE YMEHUAMHU (OpPMYIHpPOBaThb TUIOTE3bl, KOHCTPYHUPOBATH,
IIPOBOJAUTH IKCIIEPUMEHTBHI, OLICHUBATH ITOJy4YCHHBIE PE3YJIbTATHI,

- OBJIQJICHUE YMEHHUEM CONOCTABIATH JKCIIEPUMEHTAIBHBIE U TEOPETUUECKHE
3HAHMS C OOBEKTUBHBIMU PEATUSIMHU KU3HMU;

- BOCIHMTAHHE OTBETCTBEHHOIO M OEpPEXHOro OTHOUIEHUS K OKpYy>Karoulei
cpene, 0CO3HaHUE 3HAYMMOCTH KOHUENIMN YCTOWYUBOTO Pa3BUTHAL.



MUWHHUCTEPCTBO OBPA30OBAHMS, HAYKH
1 MOJIOJIEKHOM MOJUMTUKUA KPACHOJAPCKOI'O KPASI
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Y TBepKIEHO
CepTudpukar: 642E2F93BC556DD7383E5DEE1CB6FIAF

Bnapeneu: TecneHko CHexaHHa BnagumuposHa peHleHI/IeM HCI[COBeTa
[HeiictBuTteneH : ¢ 10.08.2023 no 02.11.2024
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PABOYAS ITPOI'PAMMA

Ilo npenmery «Du3ukKay

(yxazaTh mpeaMer, Kypc, MOAYJIb)
YpoBens oOpazoBanus (kimacc) 7, 8,9, 10 (BapuanT 1.2)

(maganpHOE 0O0IIIee, OCHOBHOE 00111Iee, cpeiHee o0Iee 00pa3oBaHHE C
yKa3aHHEM KJIaCCOB)
KommuectBo wacoB  7ki-684, 8 ki1-684,9x1-684, 10k1-1024

Yuurtens 3agaenposckas Enena HukostaesHa

[Iporpamma paszpaboTtana Ha ocHOBe [IpumepHoit paboyelt mporpaMmbl y4eOHOTO
npeamera «Du3nkay aganTUPOBAHHONW OCHOBHOW 00pa30BaTEIbHOUN MPOrpaMMbI
OCHOBHOTO o00miero oOpa3oBaHusi TIyxux oOyuarommxcs (Bapuant 1.2),
0/100peHHON yu4eOHO-METOUYECKUM O0BEIMHEHUEM T10 00IeMy 00pa30BaHUIO
npoTokoa oT 15 centsaops 2022 r. Ne 6/22

(Yxa3aTh IpUMEPHYIO HIIH aBTOPCKYIO IPOrpaMMy (IIPOTPaMMBI), U3IaTEIBCTBO, MO/ U3JaHHS TP HAINYHN)



1. Tlnanupyemble pe3yJbTaThl H3YyUYeHHUS Y4eOHOT0 MpeaMeTa
«DU3HK.

JInyHOCTHBIE Ppe3yJabTAThl OCBOCHHUS MPOTPaMMbl Y4EOHOro MpeaMeTa
«Du3nKa 1 aCTPOHOMUS» XapPAKTEPUYIOTCH:

1. IlaTpuoTHyeckoe BOCIMTAHHE: TIPOSBICHHEM HHTEpeca K
IPOILUJIOMY M HACTOAIIEMY POCCHUMCKON (DU3MKU, IIEHHOCTHBIM OTHOILIEHHUEM K
JIOCTHUKEHUSIM POCCUUCKUX (DU3UKOB W POCCUUCKON (PU3MUECKON MIKOJBI, K
WCITOJIb30BAHUIO ATUX JIOCTHKCHUH B IPYTUX HayKaX W MPUKIATHBIX chepax.

2. I'pa:xknanckoe BOCNUTAHME: TOTOBHOCTHIO K  BBINOJHEHUIO
00s3aHHOCTEH TpaXJTaHWHA ¥ pealn3alliid ero TMpaB, TMPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MIPOIIETyp TPAKIAHCKOTO 00IIecTBa (BBIOOPHI, OITPOCH U TIP.).

3. TpynoBoe BocnuTaHMe: yCTAHOBKON Ha aKTUBHOE YYaCTHE B PEIICHUN
MPAKTUYECKUX 3a7a4 MAaTEMAaTHYE€CKON HAINpPaBICHHOCTH, OCO3HAHHUEM BayKHOCTHU
MaTEMaTUYeCKOro 00pa30BaHUsl HA TMPOTSDKEHMM BCEH KU3HU U1l YCTIEIIHON
npoecCUOHANBHON  JEATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX  yYMEHUM;
OCO3HAHHBIM BRIOOPOM M TOCTPOSCHUEM UHIMBUTyAIbHON TPAEKTOPUHU 00pa30BaHUS
U OKU3HEHHBIX IUUIAHOB C YY€TOM JIMYHBIX HHTEPECOB U  OOIIECTBEHHBIX
noTpeOHOCTEH

4, IleHHOCTH HAYYHOr0 MO3HAHMS: OPUEHTALUEN B JIEATEIIBHOCTH HA
COBPEMEHHYIO CUCTEMY HAyUHBIX MPEJICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS YeJIOBEKa, MPUPOABI U 00IECTBA, TOHUMAHUEM MAaTEMaTHUUYECKON HAyKH
Kak cepbl YeTOBEUECKOU JIESITEIbHOCTH, TANOB €€ Pa3BUTUA U 3HAYMMOCTH TSI
Pa3BUTHS IMBUIM3AIMU; OBJIAJICHUEM SI3BIKOM MAaTEMaTUKH M MaTeMaTH4YeCKOU
KYJbTYpPOU KaK CpeICTBOM MO3HAHUS MUPA; OBJIAJICHUEM IPOCTEUIIIMMU HaBbIKAMU
UCCJIEeI0BATENBCKON AESATENBHOCTH.

S. du3znyeckoe BOCNUTAHUE, GOPMUPOBaAHHE KYJIbTYPbI 310POBbS U
IMOIMOHAJIBLHOT0 0JIATOMOJIYYHsl: TOTOBHOCTBHIO TMPUMEHSATH MaTEMATHYECKHE
3HaHHWS B MHTEpPECax CBOETO 3J0pPOBBS, BEIEHHUS 370pPOBOTO 00pasza >KU3HU
(3mopoBoe TUTaHWe, cOATaHCUPOBAHHBIA PEKUM 3aHATUN M OT/AbIXA, PETYJISIpHAS
bu3ndeckast akTUBHOCTH); C(OOPMUPOBAHHOCTHIO HAaBBIKA pehICKCUU, TPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYyroro 4yeJoBeKa.

6. JKOJOTHYEeCKOe BOCIHMTAHUE: OpUEHTAIMEd Ha MPUMEHEHUE
MaTeMaTUYECKUX 3HAHMM JUIsl pelieHus 3agad B O0JaCTU  COXPAHHOCTHU
OKpY’)Karoliel cpenbl, IJIAHUPOBAHMS TOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJEACTBUN [IJI1 OKpYXalolllel cpeibl; OCO3HAHUEM TJIOOAIBHOTO XapakTepa
AKOJIOTUYECKUX MTPOOJIEM U MyTel UX PEIICHUsI.

1. JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME: TOTOBHOCTBIO K OOCYKICHUIO
ATUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3THUECKUX MPUHIIUIOB B JAEATEIbHOCTU
y4€HOTO; OpHEHTallMell Ha MOpaJbHbIE IIEHHOCTH W HOPMBI B CHUTYyaIUsiX
HPABCTBEHHOI'O BHIOOPA; TOTOBHOCTHIO OLIEHUBATH CBOE MOBEJICHUE U MOCTYNKHU, a
TaKKe€ IOBEICHUE U MOCTYNKU JPYTHX JIIOAEH C TO3ULMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C  Yy4€TOM OCO3HAHMS IMOCIEACTBUM MOCTYNKOB; aKTHUBHBIM
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HEIMPUATUEM aCOLUATBHBIX TOCTYIKOB; CBOOOIOM M OTBETCTBEHHOCTHIO JIMUHOCTH
B YCIIOBUSIX HHIMBUAYAIBHOTO U OOIIECTBEHHOTO MPOCTPAHCTBRA.

8. JcTeTHYeCKOe BOCHUTAHME: CIIOCOOHOCTHIO K 3MOLMOHAIBHOMY H
ACTETUYECKOMY BOCIPHUATHIO MATEMaTUYECKUX OOBEKTOB, 3a/1ad, PpPELICHUM,
pacCyXJ€HUI; YMEHUIO BUJIETh MATEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

Q. LleHHOCTH HAY4YHOIO NMO3HAHMS W AJANTANMSA O0y4aKOUIErocs K
U3MEHSIOIIMMCS YCJI0BHAM COUMATIBbHON M IPUPOIHOI Cpeabl:

-OCBOEHHE OOYYAIOIIMMUCS COLIMAIBHOTO OIbITA, OCHOBHBIX COIIMAIBHBIX
poJieil, HOpM U TIpaBUJI OOIIECTBEHHOTO TOBEACHMsI, ()OPM COIMAILHON KU3HHU B
rpynmnax © CcoOOIIeCTBax, BKIIOYas CEMbIO, TPYNIbl, CPOPMUPOBAHHBIE TIO
npoecCUOHaNbHON  JEeATEeIbHOCTH, a Takke B  paMKaX  COLHUAJIbHOTO
B3aMMOJICUCTBHUS C JIIOJIBMU U3 APYTON KyJIbTYPHOUH CPEJIbI;

-MOTPEOHOCTh BO B3aMMOJIEUCTBUM B YCJIOBHUSIX HEOIPEACICHHOCTH,
OTKPBITOCTh ONBITY U 3HAHUSAM JAPYTUX, NOTPEOHOCTh B JCHCTBUM B YCIOBUSX
HEONPEJEICHHOCTH, B IIOBBILIEHUM YPOBHA CBOEH KOMIIETEHTHOCTU 4YeEpE3
IIPaKTUYECKYIO NIEATEIBHOCTh, B TOM YHCJIE YMEHUE YUYUTBCS y APYIHX JIIOJEH,
II0JIy4aTh B COBMECTHOM AESITEIBHOCTH HOBBIE 3HAHHUSI, HABBIKM U KOMIIETCHLIUH U3
ONbITAa JIPYyTUX, HEOOXOAMMOCTh B (POPMUPOBAHMM HOBBIX 3HAHHUM, YMEHHI
CBSI3bIBaTh 00pa3bl, POpMYIUPOBATH UJEH, MOHATHUS, TUMOTE3bl 00 OOBEKTaX M
SBJICHHUSIX, B TOM YHUCJIE paHEE€ HEM3BECTHBIX, OCO3HAHUE Je(ULIUTa COOCTBEHHBIX
3HAHWI M KOMIIETEHUUH, MJIAaHUPOBAHUE CBOETO Pa3BUTHUS, YMEHUE ONEPUPOBATh
OCHOBHBIMHU TMOHSATUAMH, TEPMUHAMH U TPEJICTABICHUAMH B 00JIACTU KOHILIECTILIHH
YCTOMYMBOIO PAa3BUTHS, AHAIU3UPOBATH W BBIABIATH B3aWMOCBSI3b MPHUPOIBI,
oOmiecTBa M HKOHOMHUKH, OLIEHHUBAaTh CBOM JCHCTBHS C y4YE€TOM BIMSHHUS Ha
OKPYXAIOILyI CpENy, NOCTHKEHUS LeJIEd U IPEOJOJICHHUS] BBI30BOB, BO3MOKHBIX
r7100aabHBIX TOCIEICTBUM; CIOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO CHUTYAIUIo,
OLICHMBATh MPOMCXOJSIINE HM3MEHEHHMSI W UX IIOCIEICTBHS, OINHPAsICh Ha
JKU3HCHHBIM, PEUYEBOM W UWUTATEIbCKUU OINBIT, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPeOYIOLIMH KOHTPMEp; OLIEHMBATh CHUTYyallMIO CTpecca,
KOPPEKTUPOBAaTh MMPUHUMAEMbIE pEUIeHUs U JCHCTBUS; (QOpMYyIuUpOBaTh U
OLICHMBATh PHUCKM M MOCIHEACTBUA, (OPMHUPOBATH ONBIT, YMETh HAXOIUTh
MO3UTHUBHOE B CJIOKUBILEHUCS CUTyallld, ObITh TOTOBBIM JI€HICTBOBATh B OTCYTCTBHE
rapaHTuy ycrnexa.

B pe3ynbrare uzydeHus (QU3MKUM W aCTPOHOMHM y oOywaromerocss OyayT
chOpMHpPOBaHbl  TO3HABATENbHbIE  YHHMBEpCAJIbHbIE  yuyeOHblE  JIEHCTBUS,
KOMMYHUKATHUBHbIE  yHUBEpCAJbHbIE  y4yeOHblE  JCHCTBUS,  PETYyJSATUBHbBIC
yHHUBEpCaJbHbIEe yUeOHbIE IeHCTBUS, COBMECTHAS AESITENbHOCTb.

MertanpeaMeTHbIe pe3yJbTaThl

Y oOyuawmerocss Oyayr cdopmupoBaHbl cieaywoume 0a3oBble
Joruyeckue JecTBHs KaK YacTh MO3HABATEJbHBIX YHUBEPCAJbHBIX YUEOHBIX
nelcTBUM:

YHuBepcaJbHbIE O3HABATEIbHbIE e CTBUS



basoevie nozuueckue oeiicmeusn:

— BBIABJISATh W XaPAKTEPHU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(ssBNIEHUM );

— YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(PUKAIIMNA, OCHOBAHUS TSI
0000IIIeHNS U CpaBHEHUS,

— BBISIBJIATh 3aKOHOMEPHOCTHU U MPOTHUBOPEYUS B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX 1 HAOJTIOICHUSIX, OTHOCSIIIMXCSA K (PU3NIECKUM SBICHUSM (CaMOCTOSTEITHHO
WIN C TIOMOILBIO YUUTENS/IPYTUX YYACTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO
npoiiecca);

— BBISBIISITh NMPUYUHHO-CIICACTBEHHBIE CBSI3M NMPU W3YYEHUHU (U3UUECKUX
SBJICHMA W TIPOIIECCOB; JENIaTh BBIBOJBI C HWCIIOJIH30BAHUEM JCIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYCHHWH, BBIIBUTATh THUIOTE3BI O  B3aWMMOCBSI3SX
bu3nYecKuX BENWYWH (CaMOCTOATEIBHO WM C TIOMOIINBIO  YUHUTEIs/ IPYTUX
YYaCTHUKOB 00pa3oBaTEIbHO-KOPPEKIIMOHHOTO Mpoliecca);

— BbIOMpaTh croco0 pemieHus yuyeOHoW (pu3nyeckod 3anauu (CpaBHEHHE
HECKOJBKHX BApHAHTOB pEIICHHS, BHIOOpP HamboJiee MOIXOAMIETO C y4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoewvie uccneoosamenvckue oeiicmeus:

— UCIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUI HHCTPYMEHT TTO3HAHUS;

— MPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TUTAHY OIIBIT, HECIOXKHBIH
bu3NUeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

— OIICHMBaTh Ha TMPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAIIUIO,
MOJIYYEHHYIO B XOJI€ HCCIIEIOBAHUS WU KCIIEPUMEHTA;

— (opmynupoBaTh 0000IIEHUSI U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOIO
HAOJFOICHM S, OTTBITA, UCCIICIOBAHMS;

— TMPOTHO3WPOBATH BO3MOXKHOE JalbHEHIEe pa3BUTHE (DUINICCKUX
MPOIIECCOB, a TAaKXKE BBIABUTATH NPEANONOKEHUS 00 WX pPa3BUTUHM B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Paboma c ungpopmauuei:

— IPUMEHSTh Pa3JIMYHbIE METOJIbI, HHCTPYMEHTHI M 3aIPOCHI TIPU TOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C yUYETOM MPEIJIOKEHHON yueOHOM (hHU3MIEeCKOi
3a/1aui;

— aHAM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH HH(POPMAIIUIO
pa3sNUYHBIX BUAOB U (HOPM MpeCTaBIEHUS (CaMOCTOSTEIBLHO WM C TOMOIIBIO
YUUTENSA/IPYTUX YYaCTHUKOB 00pa30BaTebHO-KOPPEKIIMOHHOIO TMpoliecca JInbo ¢
MPUMEHEHUEM BU3YaJIbHBIX OTIOP);

— BbIOMpaTh ONTUMaAIbHYIO (opMy TmpeAcTaBieHHs HUHPOpMAUUU WU
WUTFOCTPUPOBATh pelIacMble 3a1a4l HECJIOKHBIMU CXEMaMH, HarpaMMaMu, HHON
rpaduKoil 1 ©X KOMOWHAITASMH.

YHuBepcajibHble KOMMYHUKATUBHBIE 1eICTBUS

Obwenue:



— B X0/ie OOCYXKJIeHHUsS Y4eOHOro maTepualia, pe3ysbTaToB JIaDOpATOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXTaeMOM TeMbl U
BBICKA3bIBaTh WJICW, HAIlCJICHHbIE Ha pEIICHHE 3aJayd U MOJAJepKaHUE
01arokenaTeaIbHOCTH OOIICHUS;

— COTIOCTABJISITH CBOM CYKJICHUSI C CY>KJICHUAMHU APYTUX YUYACTHUKOB JTUAJIOTa,
OOHapy>KUBaTh Pa3IMuUE U CXOJCTBO MO3UIIUI;

— BBIPAXaTh CBOIO TOYKY 3pEHUS B MHCHBMEHHBIX TEKCTaX, a TaKXkKe B
COOOIICHUSIX, TPEACTABISIEMBIX YCTHO/YCTHO-TaKTHIIBHO;

— MyOJIMYHO TIPENICTABIIATH PE3YAbTAThl BHITIOJIHEHHOTO (PH3NYECKOTO OIBITA
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

Coemecmuasn desamenibHoCmb (COMPYOHUUECH80):

— MOHUMATh U UCTIOJIb30BaTh MPEUMYIIICCTBA KOMAHIHOW ¥ HHIUBUIYaTbHOM
paboThI U PEIICHUH KOHKPETHOM (PU3NYECKO IPOOIeMBb;

— MPUHUMATH eI COBMECTHON NIEATEIHLHOCTH, OPTAaHU30BLIBAThH JICHCTBHSI
mo e¢ JOCTIKEHHUIO: paclpeaesiaTh POJid, OOCYXKIaTh MPOILECCH M PE3yIbTaThl
COBMECTHOM paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

— BBITIOJHATH CBOIO YacTh PabOThI, JOCTHTAss Ka4eCTBEHHOTO Pe3yJIbTaTa 1o
CBOEMY HANpPaBJICHUI0 U KOOPJAUHUPYS CBOM JCHCTBUA C APYTMMH WICHAMH
KOMaH/Ibl;

— OIICHWBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO KPUTEPHSM,
CaMOCTOATENEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

YHuBepcaJbHbIe peryjasiTUBHbIC 1eHCTBUS

Camoopzanuzayus:

— BBIABJIATH NIPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYyAIUSAX, TPEOYIOITUX
JUTSL petieHust GU3NIECKUX 3HAHUM;

— OpHUEHTHUPOBATHCS B PA3IMYHBIX TMOAXOJAX MPHUHATUS PEIICHUM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

— COCTaBJISITH QITOPUTM pemieHus (Qu3nyeckod 3adaud WiId  IJIaHa
WCCJICIOBAHMS ¢ YUETOM HMMEIONIUXCS PECypCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATH MpeJTaraeMble BapHaHThl PEIICHHM;

— JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

Camoxonmpons (peghaexcus):

— JaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U MIPEAJIaraTh IiiaH e€ N3MEHEHUS;

— OOBACHATH TPUYUHBI JOCTHXKEHUS (HEJOCTIDKECHUS) pPEe3yIbTaToOB
NeSTeIbHOCTH, IaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

— BHOCHUTHh KOPPEKTHBBI B JIECSITEIBHOCTh (B TOM YHCJI€ B XOJ BBITIOJIHCHUS
(bU3MYeCcKOro HCCIEAOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBHCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIM U YCIOBHSIM.

IMouuoHaNbHBLIL UHMELIEKM:

— CTaBUTH ce0S HA MECTO JAPYTOTo YEIOBEKa B XOE CIIOpa WIIA JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

Ilpunamue ceba u opyzux:



— IpU3HaBaTh CBOE MPaBO Ha OIMMOKY MpU PEIICeHNU (PU3NUECKHX 3a/1ad WIn
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ MIPaBO APYroro.

IIpeameTHbIE pe3yJbTATHI :
7 kJj1ace

— HCHOJB30BaTh TMOHATUA: (U3MYECKUE U XUMHYECKUE SIBICHUS;
HaOIOICHUE, YKCIIEPUMEHT, MOJIEh, TUTIOTE3a; CANHUIIB (M3UYECKUX BEIUYMNH;
aTOM, MOJIEKyJla, arperaTHble COCTOSHHMS BellecTBa (TBEpAOE, KUIKOE,
ra3oo0pa3Hoe); MEXaHWYECKOe JIBIDKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPAeKTOPHsI, paBHOJAEHCTBYIOIAsA Cui, AedopMmarus (ynpyras,
IUTACTUYECKast), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

— pasznuuath sBiaeHUS (nIud@y3us; TEIUIOBOE NBMKCHHE YaCTHI] BEIIECTBA,
PaBHOMEPHOE ABUKEHHE; HEPABHOMEPHOE JBUKECHHE; WHEPLHUS; B3aUMOJICVICTBUE
T€J; PaBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBhIO BpalllEHHs; Mepenada
JABJICHUSI TBEPABIMU TEJIaMH, XUIAKOCTSIMU M ra3aMmu; atMoc(epHOE IaBJICHUE;
IJIaBaHUE TeJ) MO ONMHMCAHUIO MX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBJICHUE;

— pacro3HaBaTh TPOSBICHHWE W3YYEHHBIX (U3MYECKUX SIBICHUH B
OKpYXaIOIlleM MHUpPE, B TOM 4YHclie (U3UUYECKUE SIBICHHUS B IMPUPOJE: MPUMEPHI
JBUKEHHS C PA3IMYHBIMU CKOPOCTSIMH B KMBOW M HEXWBOU NMPHUPOJIC; ICUCTBHUE
CUJIbI TPEHUS B IPUPOJIC U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO IaBJICHUS Ha KUBOM
OpraHu3M; MPU TOM IMEPEBOJUTH MPAKTHUUYECKYIO 3a]auyy B Y4€OHYIO, BBIJCIATH
CYILLECTBEHHbBIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHMIA;

— ONUCBHIBATh U3YUYCHHBIE CBOMCTBA TeNl U (DU3UUECKUE SBJICHUS, UCIIOIb3YS
dbuznyeckre BeIWYMHBI (Macca, OO0OBEM, IUIOTHOCTh BEIIECTBA, BpEeMs, MYTh,
CKOPOCTb, CPEIHSISl CKOpPOCTh, CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC Tella, CUja
TpEeHUs, 1aBlieHre (TBEPIOTo Tea, )KUAKOCTH, Ta3a), BHITAJKUBAIOIIAS CHIIA); TIPU
OTMCAHWH MTPABUILHO TPAKTOBATH (PM3UUECKUIN CMBICIT UCTIOIb3YEMbIX BETUYNH, UX
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMHU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

— XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBICHUS W TIPOLIECCHI,
UCIIONIb3Ysl MPAaBWJIA CIOKEHUSI CUJ (BIOJb OJHOM MIpsiMOii), 3akoH ['yka, 3aKoH
[Tackaid, 3aKkoH ApxuMeza; Ipyu 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

— O0BSACHATH PU3NUECKHUE SIBJICHUS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM UHUCIIC
M B KOHTEKCTE CHUTYyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 JTIOrMYECKUX IIaroB ¢
ormopoii Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3NUYECKHUX SBJICHHUM, (PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

— penrath pacuéTHbIC 3a/1a4M B 1—2 NEMCTBUS, UCTIONIB3YsI 3aKOHBI U (JOPMYJTHI,
CBsI3BIBAIONINE (PU3NUYECKHE BEIWYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJlayu
3aMKUChIBATh KPATKOE YCIOBUE, TOJCTABIATh (PU3MUECKUE BETUYNHBI B (DOPMYIIBI U
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MIPOBOJIUTH PACUYETHI, HAXOIUTH CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIC JIJIsI PEIICHUS
3a71a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (U3NYECKON BETUNINHBI;

— pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO pPEHIUTh MPH TOMOIIN
(GU3MYECKUX METOAOB, B OIMCAHUU WCCICIOBAHUS BBIJCIATH IPOBEPSIEMOE
NpEInoiockeHne (TUIOTe3y), pa3inyaTh W WHTEPIPETUPOBATH IOTYYCHHBIN
PE3YINIbTaT, C MOMOIIBIO YUUTENS HAXOIUTh OMIMOKH B XOJI€ OIIBITA, JCNIaTh BHIBOIBI
0 €ro pe3yabTaTam;

— TPOBOJWUTH OMBITHI 10 HAOTIOAEHUI0 (UBUYECKUX SBICHUA WM
bu3MYecKuX CBOWCTB Tel: (POPMYyIHpPOBATH TPOBEPSEMBIC TPEIOIOKCHUS,
coOupaTh YCTAHOBKY M3 TPEIJIOKEHHOTO 000PYI0BaHHS, 3aMCHIBATH XOJ1 OIBITA U
bopMyIUpOBaTH BBIBOBI,

— BBINIOJIHATH TIPSAMBIE W3MEPEHUSI PACCTOSHHS, BPEMEHH, MacChl Tela,
00BéMa, CHJIBI U TEMIEpaTyphl C HCIOJIH30BAHMEM AaHAJIOTOBBIX U IH(PPOBBIX
npuOOPOB; 3aMHUCHIBATh IMOKa3aHUsI MPUOOPOB C yUETOM 3aJaHHOU aOCOIIOTHOMN
MOTPENTHOCTU U3MEPEHHUI;

— MPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
JPYTOM C MCMOJIb30BAHUEM MPSIMbBIX U3MEPEHUHN (3aBUCUMOCTH IyTH PAaBHOMEPHO
JIBIDKYIIETOCS TeJla OT BPEMEHU JIBUXKEHUS Tela; CUITBI TPEHUS CKOJIbKEHHUS OT Beca
Tesa, KayecTBa 00pabOTKH MOBEPXHOCTEH TeNl U HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOMIAN CONPUKOCHOBEHHUS TEJ; CHJIbl YNPYTOCTH OT YJUIMHEHUS TMPY>KUHBI;
BBITAIKMBAIOIICH CHUJIIBI OT 00BEMa MOTPYKEHHOW YAaCTH Tella W OT IJIOTHOCTH
KHUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TJIYOWHBI, HA KOTOPYIO
MOTPYKEHO TeNl0); y4acTBOBaTh B IUJIAHUPOBAHUU Y4YEOHOTO HCCIEIOBaHUS,
coOMpaTh YCTAaHOBKY W BBITIOJHITH U3MEPEHUs, CIEeAys MPEII0KCHHOMY IUIaHY,
(bUKCUPOBATH PE3YIHTATHI TOJTYICHHONW 3aBUCUMOCTH (PU3MUECKUX BETTUINH B BUIC
MPEIIOKCHHBIX TaOMMIT W TpaduWKoB, JeNaTh BBIBOABI 110 PE3yJIbTaTaMm
UCCJIeIOBAHNUS,

— TPOBOJUTH KOCBEHHbIE HU3MEPEHUS] (PU3UUYECKUX BEIUYUH (TIOTHOCTH
BEI[ECTBA JKUJKOCTU M TBEPAOTO Teja; CWIa TPEHUS CKOJbKEHUS; IaBJICHUE
BO3JlyXa; BBITAJIKUBAIONIAs CHWJA, JNCUCTBYIONIAs Ha TMOTPYKEHHOE B KUIKOCTh
TEJI0), CAEAYS MPEJI0KEHHON HHCTPYKIIUU: TIPU BBITIOJIHEHUH U3MEPEHU cOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAYEHUE UCKOMOM BETTUYHHBL;

— co0Jr0/1aTh MpaBUia TEXHUKKU 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
00opy1I0BaHUEM;

— yKa3bIBaTh MPHUHIIUIIBI JEHCTBUS TPHOOPOB M TEXHUYECKUX YCTPOKWCTB:
BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCYIbI, OapOMETP;

— XapaKTepHW30BaTh TMPHUHIUIEI JCHCTBUS HM3YyUYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA WX ONMUCAHUS (B TOM YHCIIC: TTOIIIHITHUKH,
YCTPOMCTBO BOJONPOBOJA, THUIAPABIMYECKUN TMPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apeOMETp), HMCIOJIb3ys 3HAHHS O CBOMCTBax (PU3MYECKUX
SIBJICHUI U HEOOXoAuMbIe (PU3NYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

— IPUBOJIUTH TPUMEPHI/HAXOIUTh HH(POPMAITHIO O MPUMEPaAX MPAKTHIESCKOTO
WCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HH I OOECrIeYeHUS
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
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COXpaHEHHUsI 3J0POBbSI U COOJIOJEHUS HOPM 3KOJOTUYECKOTO TIOBEJICHUS B
OKPYKAIOIIEH CPELE;

— CaMOCTOSITEJIBHO WJIM C TOMOIIBIO YYUTENSs/IPYIrUX Y4YaCTHHUKOB
00pa30BaTEIbHO-KOPPEKIIMOHHOTO MpOLEcca OCYLIECTBIATh OTOOP MCTOYHHMKOB
uH(popMaluu B ceTh IHTEpHET B COOTBETCTBUH C 33JJaHHBIM [IOMCKOBBIM 3aIIPOCOM;

— UCHOJIb30BaTh IPU BHIIOJHEHUHN YUYEOHBIX 3a/laHUil HAyYHO-TOMYJISPHYIO
JAUTEpaTypy (pU3MUecKoro coaep:KaHus, CIPABOYHBbIE MaTEpUaibl, PECYPChl CETU
HNuTepHeT (caMOCTOATENBHO WJIM C TOMOIIBIO YUUTENS/APYTUX YYACTHUKOB
00pa30BaTEeNbHO-KOPPEKIIMOHHOTO nporuecca); BJIAJICTh puéMamMu
KOHCIIEKTUPOBAHMS TEKCTA,

— rPaMOTHO MCIOJIb30BaTh N3yUEHHBIN MOHITHIHBIN anmapat Kypca (u3uku;

— y4acTBOBaTh B MPOEKTHOM JE€ATEIbHOCTH; IPH BBIIOJHEHUU Y4YEOHBIX
IIPOEKTOB M UCCIEAOBAHUI paclpeaesiaTh 00sI3aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33J1a4aMH, CJICIUTH 3a BBIIIOJIHEHUEM IJIaHa JEHCTBUM, aICKBATHO
OLICHUBAaTh COOCTBEHHBIH BKJIAJ B JACIATEIBHOCTh TIpYIIbI; BBICTPaUBaTh
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

8 ki1ace

— MCTOJb30BaTh MOHATHS: Macca v pa3Mepbl MOJIEKYJ1, TEIUIOBOE JIBIKEHHUE aTOMOB U
MOJIEKYJI, arperatHble COCTOSIHUSI BEIIECTBA, KPHUCTAUIMUECKHME M aMOp(HbIE Tena,
HACBIIICHHBI ¥ HEHACBIIICHHBIM Map, BIAKHOCTh BO3IyXa; TEMIIEpaTypa, BHYTPEHHSISI
DHEPIUs, TEIUIOBOW JBWUIarelb; 3JIEMEHTAPHBIA AJIEKTPUUECKUNA 3apsifl, JIECKTPUUECKOE
T0JIE, IPOBOAHUKU U IUAJIEKTPUKHU, TIOCTOSIHHBIN SJIEKTPUYECKUM TOK;

— pa3iuuarh sBIEHUS (MPEBpalliCHUs MEXaHWUYECKOM SHEPIuM, TeIIOBOE
pacIIMpeHne/CxaTre, TEIIoNepeIaya, TEMIOBOE PABHOBECUE, CMAYNBAHNUE, KAITWIUISIPHbBIE
SIBJICHUSI, WCTIApEHHE, KOHJCHCAIMS, IUIABJICHUE, KpUCTaUM3alus (OTBEpICBAHUE),
KUIICHUE, Terionepeada (TerIonpOBOIHOCTh, KOHBEKIIMS, M3TyYEHHE); IICKTPU3ALHS
TeJ, B3aUMOICHCTBUE 3apsZIOB, NEHCTBUS 3JIEKTPUYECKOTO TOKA) IO OMHMCAHHIO HX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3MUYECKOe
SIBIICHUE;

— pacrno3HaBaTh MPOSBICHNE W3YUCHHBIX (DM3UUECKUX SIBJICHUH B OKPY)KAIOIIEM
MHpe, B TOM uHcle (PuU3MYecKue SIBICHUsI B TMPUPOJE: pbluark B TeJiE YENIOBEKa,
MOBEPXHOCTHOE HATSHKEHHE U KAITWUISIPHBIE SIBJICHUS B TIPUPOJIE, KPUCTATUTHI B TIPUPOJIE,
m3iydenuie ColHIa, 3aMep3aHre BOJIOEMOB, MOPCKHE OpH3bl, 00pa30BaHKe POCHI, TYMaHa,
WHEs], CHEera; AJIEKTPUUECKHUE SBJICHHUS B aTMOC(EPE; MPU 3TOM MEPEBOIUTH PAKTUIECKYIO
3a/1a4y B y4eOHY0, BBIICTISITH CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKH (DH3UIECKUX SIBIICHUIA;

— ONKCHIBATH M3y4YECHHBIC CBOMCTBA Tel W (DU3UYECKUE SBJICHUS, WCIIONb3Ys
buznyeckrie BeTMIUHbBI (KOAPPUIIMEHT MOJIE3HOTO IEMCTBUS MEXaHU3MOB, KWHETHYECKAs
¥ TIOTEHIMATbHAST SHEPTHsl, TEMIIEpaTypa, BHyTPEHHSISI SHEPIHs, KOJIMYECTBO TEIUIOTHI,
yIenbHas TEIMJIOEMKOCTh BEILIECTBA, Y/AENbHAs TEIUIOTA TUIABJICHUS, YAEIbHAs TeruioTa
napooOpa3oBaHus, YIeNbHAs TeIyloTa CrOpaHusl TOIUIMBA, KO3(D(PHUIMEHT MOJIE3HOIO
JIEMCTBHSI TETJIOBOM MAIIIMHBI, OTHOCUTEIIbHAS BJIQKHOCTh BO31yXa, JIEKTPUYECKUM 3apsil,
CWIa TOKa, OIJIEKTPUUECKOE HAaNpsDKEHUE, COMPOTHBIICHHWE TMPOBOIHHUKA, YACIHHOES
COTIPOTHBJICHHE BEIIECTBA, padOTa M MOIIHOCTh JIEKTPUIECKOrO TOKA); TIPH OMUCAHUH
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MPaBUIILHO TPAKTOBAaTh (PU3NUECKHUI CMBICI UCHOJIb3YEMbIX BEJTMUMH, MX 0003HAYECHUS U
CMMHUIIBI  (PU3MYECKUX BEIWYMH, HAXOOUTh (DOPMYIIbL, CBSI3BIBAIOLIME JIAHHYIO
GU3MYECKYI0 BEIWYMHY C JIPYTUMH BEIMYMHAMH, CTPOUTh TIpapUKd H3YyYEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEJTMYMH;

— XapaKTepu30BaTh CBOWMCTBA TeJl, (PM3UYECKHUE SIBJICHUS W MPOILECCHI, UCTIOb3Ys
MpaBUJIO PaBHOBECHS pbruara (0J10Ka), «30J0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUSI
DHEPIYH, OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKOM TEOPUM  CTPOCHUS
BEILIECTBA, PHHIMIT CYNEPIIO3ULHH TOJIEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsifa, 3akoH OMma /I ydacTKa IIeNH; TpU 3TOM JIaBaTh CJIOBECHYIO (DOPMYITHMPOBKY
3aKOHA U 3aIMChIBATH €T0 MATEMATHYECKOE BEIPAKEHUE;

— OOBSICHATh (PU3MUYECKHE SIBIICHHS, TPOLIECCHl U CBOWCTBA TEJ, B TOM YMCJIE U B
KOHTEKCTE CHTyalllil MPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BbIABISATH MPUYUHHO-
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE M3 1—2 JIOTWYECcKUX II1aroB ¢ ornopou Ha 1-2
U3YUEHHBIX CBOMCTBA (PM3UUECKUX SBJICHUM, (PM3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pemarh pacu€THble 3a7aund B 1—2 AEHCTBHSA, MCHOJB3YS 3aKOHBI M (POPMYIIBI,
CBSI3bIBAIONIME (DM3UYECKHE BEIMUMHBL HA OCHOBE aHaIM3a YCJIOBHS 3a/1a4M 3aIChIBATh
KPAaTKOE YCIIOBHE, IOACTABIATH (PU3NUECKUE BEMUUHBI B (DOPMYJIBI U IPOBOIUTH PACUETHI,
HAXOJUTh CIIPaBOYHBIC JIaHHbIE, HEOOXOAMMBIE JUI pEIICHUS 3a/ay, OLICHUBATh
PEATMCTUYHOCTD TOJTY4E€HHOM (DPH3UYECKON BEJTMUMHBI,

— PacIio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIINTh MPU MOMOIIM (HU3UUYECKUX
METOJIOB; B OITMCAHUM UCCIIEOBAHMSI BBIIEIATH IPOBEPSIEMOE IPEITIOIOAKEHHUE (THIIOTE3Y ),
pazMyaTh ¥ MHTEPHPETHUPOBATH IMOJIYYEHHBIA PE3yJbTaT, HAXOAWTh OIIMOKA B XOJNE
OIBITA, IENATh BBIBOJIBI 110 €I0 pe3yJIbTaTam;

— MPOBOIUTH OMNBITHI MO HAOMIONEHUIO (PU3MYECKUX SIBJICHUM WM (DU3MUECKUX
CBOMCTB TeN (KalmUBIPHBIE SIBICHUS, 3aBUCUMOCTh JABJIECHHUS BO3lyXa OT €ro 00bEMA,
TeMIIEpaTypbl; CKOPOCTH MPOLIECCA OCTHIBAHUS/HATPEBAHUS MPU HU3ITYYEHUH OT LBETA
U3ITy4aroLLel/ oTJIoNIatoNIel MOBEPXHOCTH; CKOPOCTh UCIIAPEHHS BOJIbI OT TEMIIEPATyphI
KUIKOCTU W IUIOIAIM €€ TOBEPXHOCTH; OJJIEKTpU3alMsl Tel W B3aUMOJEHCTBUE
ANIEKTPUYECKUX 3apsioB): (hOPMYJIMPOBATH MPOBEPSIEMbIE MPEINOIOKEHHS, COOMPATH
YCTaHOBKY U3 IIPEUIOKEHHOTO 000PYI0BaHUs, 3aIMChIBAaTh X0/ OIbITa U (POPMYIIMpPOBaTh
BBIBO/IBI;

— MPOBOJIUTH UCCIIEIOBAHUE 3aBUCIMOCTH OTHOM (PU3NUECKON BEJTMIUHBI OT JAPYTOM
C HCIOJIb30BAHUEM MPSIMBIX M3MEpeHUH (YCJIOBUI IUIABAHUS TN, YCIOBUI PABHOBECHS
pblyara 1 OJIOKOB, 3aBUCHMOCTb CONPOTHBJIEHHS MPOBOJHHUKA OT €r0 JJIMHBI, IO
MONEPEYHOr0 CEYEHHS U YJIETBHOTO CONPOTHUBIIEHHS BEIIECTBA MPOBOAHUKA; CUJIbI TOKA,
UIYHIEro 4Yepe3 TMPOBOAHMK, OT HANpsHKEHUS HAa TMPOBOIAHUKE, HCCIIEIOBAHUE
TMIOCJIEIOBATEIIbHOTO M MAPAUIETbHOIO COEIMHEHWH TPOBOJHUKOB); Y4acTBOBAaTh B
TUIAHUPOBAHUM YYEOHOTO MCCIIEIOBAHUS, COOMPATh YCTAHOBKY M BBIIOJIHATH U3MEPEHMS,
clieysl MPeUIoKEHHOMY IUIaHy, (PUKCHpOBATh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTU
(bUBMYIECKUX BEJMYMH B BUJIC TIPEUIOKEHHBIX TaOMMIT ¥ Tpa(rKoB, NIEaTh BHIBOIBI IO
pe3yabTaram UCCIIeIOBaHNS;

— TIPOBOJMTH KOCBEHHBIC W3MepeHus (usnueckux BemmunH (KodddurmeHt
MOJIE3HOTO  JIGUCTBUSI TPOCTBIX MEXAHU3MOB, YJAEIbHAS TEIUIOEMKOCTh BEILECTBA,
COMNPOTHBIICHHUE MPOBOIHUKA), CIEAYS MPEAJI0KEHHON WHCTPYKLMHU: NPU BBITIOJIHEHUN
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U3MEpPEHU COOMpaTh FKCIEPUMEHTATIBHYIO YCTAaHOBKY M BBIYHCIISITH 3HAYEHUE HCKOMOM
BEJTMYMHBI;

— BBINOJHATh MpPSIMbIE HM3MEPEHUS] TEMIEpaTypbl, OTHOCHUTEIHLHOM BIAKHOCTH
BO3/yXa; CpaBHUBAaTh pE3yJbTaTbl W3MEPEHW C Y4ETOM 3aJaHHON abCOMIOTHOM
MO PEITHOCTY;

— coOroaTh TpaBWia TEXHHKH O€30MacHOCTH MpH paboTe ¢ J1iabopaTopHBIM
000pyIOBaHUEM;

— yKa3bIBaTh MPHHIMIBI JACHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOMCTB: phIvar,
MO/IBIDKHBINA M HETIO/IBYDKHBIN OJIOK, HAKJIOHHAS TIOCKOCTD; XapaKTepH30BaTh MPUHIIUIIBI
JIEHCTBUS M3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OIMHCAHUS
(cucteMa OTOIUIEHMSI JOMOB, TMIPOMETp, MapoBas TypOWHA, aMIlepMETP, BOJBTMETD),
WCTIONB3YS 3HAHWS O CBOWCTBAX (PM3MUECKUX SIBJICHUMA M HEOOXOuMbIe (pr3mueckue
3aKOHOMEPHOCTH;

— pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEITBHBIE PUOOPBI 110
CXeMaM M CXEMAaTMYHbIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP, TEPMOC, TCHUXPOMETP,
TUTPOMETP, IBUTATE b BHYTPEHHETO CTOPAHMS, SJIEKTPOCKOI);

— TPUBOIUTH MPUMEPHI/HAXOIUTh HMH(GOPMALMIO O MpUMEpax MNpPaKTHYECKOro
UCTIOJIB30BaHUA  (PU3MYECKUX 3HAaHWM B TOBCEAHEBHOM JKU3HU JUII  OOECTICUCHUS
0e30MmacHOCTH TpU  OOpalieHud C TMpUOOpaMd W TEXHUYECKUMU YCTPOMCTBAMH,
COXpaHEHUs 37I0POBbsI U COOJFOJIEHHSI HOPM SKOJIOTUYECKOTO MTOBEJICHHUS B OKPY KAIOIIEH
Cpere;

— OCYILIECTBJISITH OTOOP UCTOYHUKOB MH(POpMaIn B ceTd IHTEpHET B COOTBETCTBUM
C 3a1aHHBIM TTOVWCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U IyTEM CPaBHEHHS
PA3IMYHBIX MCTOYHMKOB BBIIENATh MH(MOPMALIMIO, KOTOPAsk SIBISIETCS MPOTUBOPEUYMBOI
WIT MOYKET OBITh HEZIOCTOBEPHOIA;

— WCTIOJNB30BaTh TMPH BBIIOJHEHWM YYEOHBIX 33[aHUH HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MUECKOro COZAEp)KaHUs, CIIPaBOYHBIE MarTepualibl, PECypChl CETH
WHrepHer; BnageTh npuéMaMi KOHCIIEKTHPOBaHUsI TEKCTa, peoOpa3zoBaHust HH(popMaliu
U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;

— CO3/1aBaTh U MPEACTABIATh B MHCHMEHHON M YCTHOW/YCTHO-IAKTWIILHOM (opme
KpaTKKe COOOIIEHHsI HA OCHOBE 1—2 NCTOYHUKOB MH(pOpMAITUH (PU3MUECKOTO COIEp KaHMs,
B TOM YHCJIC ITyOJIMIHO JIeJIaTh KPATKKME COOOIISHHS O Pe3yJIbTaTax MPOSKTOB WK YIeOHBIX
VICCIICIOBAHUM; TPAMOTHO WCIOJb30BaTh W3YYCHHBIA IIOHITUMHBIA anmapar Kypca
(U3MKH, COMPOBOXKIATH BHICTYIIEHHUE MPE3CHTALIEH;

— IPH BBINOJIHEHUH YYEOHBIX MPOEKTOB M UCCIIEAOBAHUIA PACIpEAEiTh 00S3aHHOCTH
B IPYIITE B COOTBETCTBUM C TIOCTABIICHHBIMH 33/Ia4aMH, CJICIUTH 32 BHITIOIHEHUEM TUTaHA
JICWCTBUIA, aJeKBaTHO OLICHUBAaTh COOCTBEHHBIM BKJIAJl B JEATEIBHOCTH TPYIIIbI;
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMOICHCTBHE, YUUTHIBAS MHEHHE OKPY>KAFOIIHX.

9 kanacc:

— UCTIOJIb30BATh MOHATHS: IOCTOSIHHBIHN JIEKTPUYECKUN TOK, MArHUTHOE TOJIE,
cucrtemMa OTcu€ra, MaTepuajbHasi TOYKA, TPACKTOpPHUS, OTHOCUTEIBHOCTD
MEXaHUYEeCKOTO JBWXKeHUs, nedopmarus (ympyras, TIUlacTU4YecKas), TpEHHe,
LHEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTb U IMEPETPY3KHU; LIEHTP TAKECTH;
a0COIOTHO TBEPIOE TEJIO, IICHTP TSKECTU TBEPAOTO TEJa, PABHOBECHE;
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— pa3nuyath sBJIECHUA (AEMCTBUS IEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBUE MAarHUTOB, JE€HCTBUE MATHUTHOIO IOJISI HA MPOBOAHUK C TOKOM,
JIEKTPOMArHuTHasl MHIAYKLUSA, PABHOMEPHOE M HEPABHOMEPHOE NPSIMOJUHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE ABM)KEHHE, CBOOOIHOE MaJCHHE
T€JI, PABHOMEPHOE JIB)KCHHE 10 OKPYKHOCTH, B3aMMOJICHCTBHE TEJl, PEAKTUBHOE
JBUKEHHE) I10 ONUCAHUIO WX XapaKTePHBbIX CBONCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

— pacmo3HaBaTh MPOSBICHHUE W3YYEHHBIX (PU3UYECKUX SIBICHUNA B
OKpY>KaloIlleM MHUPE, B TOM YHCIIe (PU3NIECKUE SABJICHUS B IPUPOJIE (MEKTPHUUECTBO
KUBBIX OPTaHU3MOB; MarHUTHOE TOJIe 3eMIIH, Apei( MOIIOCOB, POJIb MAarHUTHOTO
noyis Uil JKM3HM Ha 3emule, MOJSIPHOE CHUSIHHE;, MpPU 3TOM IEPEBOAUTH
MPAKTHUUECKYIO 3a]a4y B YUEOHYIO, BBIIEISATh CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKU
buznyecKkux SIBICHUN, PEaKTHUBHOE IBM)KCHHUE MXUBBIX OPraHU3MOB), MPHU STOM
NEPEeBOAUTh MPAKTUUYECKYI0 3aJauy B Y4eOHYI0, BBIICNATh CYUIECTBEHHbIE
CBOMCTBA/MPU3HAKY (PU3UUECKUX SBICHUIL;

— ONUCHIBATh M3YyUYEHHBIE CBOMCTBA TEN M (PU3UUECKHUE SBICHUS, UCIOJB3YS
¢usznyeckue BEIMYMHBI (DJIEKTPUYECKUM 3apsi, CHUJla TOKA, 3JIEKTPUUYECKOE
HaIPSDKEHUE, CONPOTUBIICHUE MPOBOJIHMKA, YAEIBHOE COIPOTHUBIICHHE BELIECTBA,
paboTa U MOIHOCTb 3JIEKTPUUECKOrO TOKA, CPE/IHSAS U MTHOBEHHAs! CKOPOCTh TeJla
IIpU HEPAaBHOMEPHOM [IBJKCHHH, YCKOPEHHE, IIE€PEMEILECHHE, NyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHMSI, CHUJIa YIIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO
NajieHusl, BEC Tella, UMIYJbC Tela, MMIIYJIbC CHJIbI, MEXaHW4Yeckas padbora u
MOIIIHOCTb, TOTEHIMAJIbHASI SHEPTUS TeNa, MOAHATOrO HaJ MOBEPXHOCTHIO 3€MIIH,
NOTEHIMAIbHASL SHEPrUsl CKATOW MPYKUHbI, KUHETUYECKAs SHEPIus, MOJHas
MEXaHUYeCKass SHEprus); NpU ONHCAHUM NPABUIBHO TPAKTOBATH (U3UYECKUI
CMBICJI UCIIOJI3YEMbIX BEIMYHMH, 0003HAUYECHUS U €IUHULBI (PU3NYECKUX BEITUYMH,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

— XapaKTepu30BaTh CBOMCTBA TeJd, (U3NYECKUE SBJICHUS M TPOLECCHI,
UCITOJIBb3Ysl 3aKOH JIkoyis—JIeHna, 3aKoH COXpaHEeHHsI SHEPTHH, 3aKOH BCEMUPHOTO
TATOTEHMS], TPUHIMUI CYNEPHO3ULUU CHJI, IPUHLIUI OTHOCUTENIbHOCTH ['anuiies,
3aKkOHBI HBIOTOHA, 3aKOH COXpaHEHWs HMMIYJIbCA; MPHU 3TOM J1aBaTh CIOBECHYIO
(GOopMyIIMPOBKY 3aKOHA U 3allMChIBATh €T0 MaTEMATHUYECKOE BBIPAXKECHUE;

— OOBSCHATh (PU3WYECKHE TPOLECCHl M CBOWMCTBA TE€l, B TOM YHUCJIE U B
KOHTEKCT€ CHUTYyallMi MPAaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbISBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMYECKUX 1IaroB ¢
onopoii Ha 1—2 U3y4yeHHbIX CBOMCTBA (PU3NUYECKUX SBJICHUH, (PU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

— pelaTh pacuy€THbIE 3a7a4l B 2—3 JEHCTBUSA, UCIIOJIb3YsI 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3aMMCBIBATH KPATKOE YCIIOBUE, BBIBIISITh HEAOCTATOK TaHHBIX ISl pELIECHUS 3a/1a4H,
BBIOMpATh 3aKOHBI U (OpMyIbl, HEOOXOAUMBbIE Il €€ pENIICHHs, TPOBOIUTH
pacu€Tel U CpaBHUBATh MOJYYEHHOE 3HayeHHE (PU3UUYECKOW BEIMYMHBI C
W3BECTHBIMH JJTAHHBIMU;
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— pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIIUTh TPHU TOMOIIIH
bu3MYeCKuX  METOJIOB; MCHOJb3ysl  OINKCAHUE  MCCIENOBaHUS, BBIICIAThH
MIPOBEPSEMOE TPEANOI0KEHNE, OLICHUBATh MPABUIBHOCTh TOPSAIKA MPOBEACHUS
UCCJIEIOBAHMSI, JIETIaTh BBIBOJIbI;

— IIPOBOJIUTH OTBITHI 110 HAOIIOAEHHUIO (PU3UUECKUX SBICHUM WU (PU3UUIECKUX
CBOMCTB TeJl (B3aUMOICHCTBUE MOCTOSTHHBIX MarHUTOB, BU3YyaIM3allisl MarHUTHBIX
M0JIeH TOCTOSIHHBIX MAarHUTOB; IEHCTBUSI MATHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM,
CBOMCTBA JJICKTPOMArHWTa, CBOMCTBA AJICKTPOJBUTATENSI TIOCTOSHHOTO TOKA,
U3y4yeHHEe BTOpOro 3akoHa HplOTOHa, 3akoHAa COXpaHEHHUsSI SHEPruu):
bopMyIMpOBaTh TMPOBEPSIEMBbIC MPEANOIOKECHUS, COOMpaTh YCTAaHOBKY U3
MPEIIOKEHHOTO 00OpY/IOBaHM; OMKCHIBATh XOJ OMbITa U (HOPMYITUPOBATH
BEIBOJIBL;

— BBITIOJHSATH MPSIMBIC U3MEPEHUS CUIIBI TOKA, HATIPSKEHUS C UCTIOJIh30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U IATYUKOB (PU3MUECKUX BEIMYUH; CPABHUBATH PE3YyIbTATHI
U3MEPEHUI ¢ y4€TOM 3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

— MPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (hPM3MUECKOU BEJIMYUHBI OT
JPYrol € MCIOJb30BAaHUEM TMPSAMBIX HU3MEPEHHM (CHJIBI TOKAa, HIYIIETO Yepe3
MIPOBOJIHUK, OT HANPSDKEHUS Ha MPOBOJHUKE; NCCIIEOBAHKE MTOCIEI0BATEILHOTO U
napajyieIbHOTO COSIMHEHUN MPOBOJHUKOB; 3aBUCUMOCThH MYTH OT BPEMEHH IPHU
PAaBHOYCKOPEHHOM  JBMKEHUM 0€3 HayaJbHOM CKOPOCTH): ILJIAaHUPOBAThH
UCCJICIOBAaHUE, COOMpaTh YCTAHOBKY U  BBINIOJNHITH HW3MEPCHHUS, CIEIYs
MPEIIOKCHHOMY TUTaHy, (DMKCHUPOBATh PE3YJbTAThl MOJYyYEHHON 3aBHCHUMOCTH B
BU/JIe TaOJINIT ¥ Tpa(hUKOB, €TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICI0OBAHNUS,

— TIPOBOJIUTH KOCBEHHBIC H3MEPEHHS (U3UICCKUX BEITUYHH (MOITHOCTH
AIEKTPUUECKOTO TOKA, CPEIHSST CKOPOCTh M YCKOPEHHE Tea IMIPH PaBHOYCKOPEHHOM
JBIKEHWHN, YCKOPEHHE CBOOOHOTO TaJACHHUS, )KECTKOCTh IPYKUHBI, KOIPPUITUESHT
TPEHUSI CKOJBKEHHs, MEXaHW4yeckas paboTa W MOIIHOCTh): TUIAHHPOBATH
U3MEpPEHUsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEIIOKEHHOU
WHCTPYKITUH, U BBIYUCIIATH 3HAUYCHUE BEJTUYUHBL;

— coOroIaTh TpaBuila TEXHUKH 0€30MacHOCTH TP paboTe ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

— pa3nuyaTh OCHOBHBIC TPU3HAKH W3YYEHHBIX (U3UYECKUX MOJICIICH:
MaTepHuaibHas TOYKa, aOCOJIOTHO TBEPOE TEIO;

—  XapaKTepW30BaTh TMPHUHIUIBI JACHCTBUS W3YyYEHHBIX TNPUOOPOB M
TEXHUYECKUX YCTPOWCTB C OMOPOHM HA WX OMHUCAHWS (B TOM YHCIE: CUETUHK
AIEKTPUYECKOW DSHEPTHH, SJICKTPOOCBETHTEIbHBIE TPHOOPHI, HarpeBaTeIIbHBIC
AIEKTPONPUOOPHI (MPUMEPHI), ICKTPUUYECKUE MPEAOXPAHUTEINN; DJICKTPOMATHHUT,
DJIEKTPOJBUTATENIh IMOCTOSHHOTO TOKa, CIHJIOMETP, JaTYMKHA  TOJIOKCHHUS,
PacCTOSTHUS M YCKOPEHUS ), UCIIOIb3Ys 3HAHUS O CBOMCTBAaX (DU3UUCCKUX SIBICHHUH U
HEe0OXoanMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

— pacro3HaBaTh TPOCThIE TEXHUYECKUE YCTPOWMCTBA W U3MEPUTEILHBIE
npubOpsl MO CXEeMaM M CXEMaTHYHBIM pPHUCYHKaM (B paMKax HW3Y4YEHHOTO);
COCTaBJISITh CXEMBI AJEKTPUUECKUX IIETIeH C MOCIIEI0BATEIbHBIM U TTapaJuIeIbHBIM
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COCIMHEHHEM DJJIEMEHTOB, pa3iuyas yCIOBHbIE O0OO3HAUEHUS DIIEMEHTOB
AIEKTPUYECKUX LIETIEH;

— MPUBOJIUTH MIPUMEPHI/HAXOIUTh UHPOPMAIIMIO O MPUMEpPaX MPAKTHUECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HM HJIA OOecredeHUs
0e30MacHOCTH TPU OOpaIllEeHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS M COOJIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKpY’KaroUIEN Cpeae;

— OCYIIECTBIATh TMOUCK HMH(pOpManuu (PU3MUECKOTO COJEp)KaHUS B CETH
NHTEepHET, HA OCHOBE UMEIOIINUXCSI 3HAHUM U ITYTEM CPABHEHUS JOMOIHUTEIIBHBIX
WCTOYHUKOB BBIICTATH WH(OPMAIUIO, KOTOpAs SIBISICTCS TMPOTUBOPEUYUBOU WITH
MOJKET OBITh HEIOCTOBEPHOM;

— WCIIOJIB30BaTh TMPHU BBITIOJHEHWN YYEOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECYpChl CETH
WuTepHeT; BiajeTh npuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMUs
uH(OpMAIUU U3 OJIHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— co3/aBaTh M MPEJCTaBIATh B MUCHMEHHOW M YCTHOM/YyCTHO-JAKTUILHOMN
dopMe KpaTkue COOOIIEHHS Ha OCHOBE HECKOJIBKHUX HCTOYHUKOB (PU3UYECKOTO
coJlep KaHMs, B TOM YHCIIE MyOJMYHO MPEACTABISTh PE3YJIbTAThl MPOCKTHON WM
MCCIIEIOBATENIbCKOU IESITEIbHOCTH; TP 3TOM I'PAMOTHO UCIIOJIb30BaTh U3YYEHHBIN
MOHSATUUHBIN amnmapat Kypca U3k, COMPOBOXKIATh BRICTYIIJICHUE TIPE3EHTAIUEH;

— MpU BBHINOJHEHUU YYEOHBIX NPOECKTOB U UCCIEAOBAHUN (HU3UUECKUX
MPOLIECCOB  paclpenesiaTh O0S3aHHOCTM B TIpynmne B  COOTBETCTBUU  C
IIOCTABJICHHBIMM 3a/1a4aMH, CJEOUTh 34 BBINOJHEHUEM IUIAaHA JCUCTBUM U
KOPPEKTUPOBATh €r0, aIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JI€ATEIbHOCTh
TPYMIIBI; BEICTPAaNBaTh KOMMYHUKATUBHOE B3aUMOAECHCTBUE, POSIBIISISI TOTOBHOCTD
paspeiiatb KOHMIUKTHI.

10 kaacc:

— WCIOJIb30BaTh TIOHATHUS: MEXaHWYECKHME KOJeOaHWs M BOJIHBI, 3BYK,
UH(Pa3BYK U YIBTPA3BYK; JIEKTPOMArHUTHBIC BOJHBI, IIKATA AIEKTPOMATHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTh, CIIEKTPHl HCIYCKAaHHUS U
MOTJIONIECHUS;, allb(a-, 6eTa- U raMMa-u3ITy4deHUsI, U30TOIIbI, SJIepHAsi YHEPTeTHKA,

— pasznuyaTh sBIEHUA (KoyieOaTelNbHOE JIBIDKCHHE (3aTyXarlolue W
BBIHYKJIGHHBIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JBIKEHUE, OTPAKEHHUE 3BYKA,
NPSAMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAKEHUE W IPEJIOMIIEHHE CBETA, IOJHOE
BHYTPEHHEE OTPa’KEHUE CBETA, Pa3JjOKEHHUE OEJIOro CBETa B CHEKTP U CIOKEHUE
CIEKTPAJIBHBIX L[BETOB, MJUCIIEPCUsS CBETA, €CTECTBEHHAs PaJUOaKTUBHOCTB,
BO3HUKHOBEHHUE JIMHEMYATOr0 CIEKTPa U3TYUEHHUsI) IO ONMKUCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

— pacro3HaBaTh TMPOSIBJICHHUE M3YYEHHBIX (U3UYECKUX SBJICHUH B
OKpyXaromeM Mupe (B ToM uuciie (pu3udeckue sBICHHUS B MPHUPOJE: IBUKCHUE
miaHeT COJIHEYHOM CHUCTEMbI, BOCIPUSTHE 3BYKOB KUBOTHBIMHU, 3EMIIETPSICEHUE,
CEHCMUYECKNE BOJIHBI, [IyHAMH, 3XO0, [IBETA TEJ, ONTUYECKUE ABJIEHUS B MPUPOJIE,
Ouosoruueckoe JeWCTBUE BUAMMOIO, YIbTPa(pHOIETOBOTO M PEHTTEHOBCKOTO
U3ITyYCHU; €CTECTBEHHBIM  PAJMOAKTHUBHBIM  (POH, KOCMUYECKHE JIyYH,
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paZiOaKTUBHOE M3JIy4YE€HHUE MPHUPOAHBIX MHUHEPAJIOB; JACUCTBHE PaJMOAKTUBHBIX
U3JyYEHUI Ha OpraHu3M YeJIOBEKa), IPU ATOM MEPEBOINUTD NMPAKTUYECKYIO 3aauy
B yU€OHYI0, BBIJIEIIATh CYILIECTBEHHbBIE CBOWCTBA/TIPU3HAKU (DU3UUECKUX SIBICHUM;

— ONUCBIBATh MU3YyUEHHBIE CBOMCTBA TEJ M (DPU3MUECKUE SIBJICHUS, UCIOIb3YsI
(¢uznyeckue BEJIWYMHBI (MIEPUOJ U YacTOTa KOJeOaHUM, ITIMHA BOJIHBI, [POMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTeidb NPEJOMIICHUS CpPEJlbl); MpHU
ONKMCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKHUM CMBICI HMCIOJIb3YEMBIX BEJIMYMH,
00O3HAUYEHUS U EOUHUIBI (U3NYECKUX BEIMYMH, HAXOAUTHb (HOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYUHAMH, CTPOUTH
rpauky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH;

— XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBICHUS M TPOIECCHI,
UCIIONB3YSl 3aKOHBI OTPaKEHUS M TPEIOMJICHHS] CBETa, 3aKOHBI COXpPaHEHUS
3apsSA0BOTO M MAacCOBOTO YHCEN MPH SACPHBIX DPEAKIHSIX; MPU ITOM JaBaTh
CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHUYeCKOe
BBIPAKEHUE;

— OOBACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluldl MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTHYECKUX LIaroB ¢
OTNOpOH Ha 2—3 U3YUYEHHBIX CBOMCTBA (PM3UUYECKUX SBJICHUM, (PU3NYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

— pemarb pacy€THbIC 3a7a4u (ONUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHU),
UCTIOJNB3YS 3aKOHBI U JOPMYJIBI, CBA3BIBAIOIINE (PU3MUECKHE BETUIMHBI: HA OCHOBE
aHallM3a yCIIOBUS 3a7aud 3allMChIBaTh KPATKOE YCIOBHE, BBISIBIATH HEOCTAIOIINE
WIN U30BITOYHBIE JAHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE IS
peleHusi, MPOBOAUTH pPACU€Thl M OICHWBATH PEATUCTHYHOCTH TOJYYECHHOTO
3Ha4YeHUs PU3NIECKON BEITMUNHBI,

— pacno3HaBaTh MPOOJEMBbl, KOTOpPbIE MOKHO pEHIMTh MpPH [OMOIIU
¢u3NyecKuXx  METOAOB; MCIOJb3Ys ONUCAaHUE MCCIEAOBAaHUS, BbIIEIATh
IpOBEPSIEMOE NPEIOJI0KEHNE, OLUEHUBATh MPABUIBHOCTH IMOPSIKA MPOBEICHUS
UCCIIEIOBaHMsI, JIelaTh BBIBOJBI, MHTEPIPETUPOBATh PE3yJIbTaThl HAONIOAECHUN U
OTIbITOB;

— TIPOBOJIUTH OTIBITHI 110 HAOJIOICHUIO (PU3UUECKUX SABJICHUN WU (HU3HUECKIX
CBOMCTB TeJl (3aBUCUMOCTH MepHoja KoueOaHuil TPy KMHHOTO MasiTHUKA OT MaccChl
rpy3a 1 >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT aMILIUTYbl MAJIbIX KOJIeOaHUH;
NPSIMOJIMHEMHOE PacTpOCTPaHEHHE CBETa, pas3lio’KeHHE OEeNoro CBeTa B CIEKTD;
W3yYCHHE CBOWMCTB M300pa)KCHHsI B TUIOCKOM 3€pKalie M CBOMCTB HM300paKeHUS
npeaMeTra B coouparoniel JInH3e; HaOII0/IeHUE CIUIONTHBIX U IMHEMYAThIX CIIEKTPOB
U3JTy4YEHHsI): CAMOCTOSITEIbHO COOMpPAaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
00Opy/IOBaHUS; OMHCHIBATH XOJ OIBITAa W €ro pe3yiabTaThl, (HOPMYIHPOBATH
BBIBO/IbI;

— IPOBOAUTH NMPHU HEOOXOAMMOCTH CEPUIO0 MPSMBIX HW3MEpPEHUH, Oornpenesss
CpelHee 3HaueHUE M3MepseMoil BeauuuHbl ((POKYCHOE paccTOsiHUE coOMparoleit
JIMH3BI); 00OCHOBBIBATh BHIOOP CIIOCO0A U3MEPEHUS/U3MEPUTETHLHOTO TPUOO0PAa;
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— TPOBOJUTH HCCIECJOBAHME 3aBUCHUMOCTEH (PU3MYECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEpeHHil (repuojaa KojiebaHUN MaTeMaTHYECKOIO
MasTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YTJIa OTPAKEHUSI CBETA OT YIJia MaJeHus U
yria TpejJoMJIeHHs OT yria TMaJieHus): IUIAaHUpOBaTh  KCCIIEIOBAHUE,
CaMOCTOATENILHO COOUpPATh YCTAaHOBKY, (PUKCUPOBATH PE3YyJbTaThl IMOITYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJI€ TAOJIUIL U TpadUKOB, JA€IaTh BHIBOBI O
pe3yibTaTam UCCIeI0BaHuUs;

— MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKHUX BEIUYUH (4aCTOTA U MIEPUO/T
KOJIe0aHUN MaTEeMaTHMYeCKOTO W MPYXKUHHOTO MAsSTHHUKOB, ONTHYECKas CHIIa
coOuparomieil TUH3bI, PaAMOAKTUBHBIN (DOH): IIIAHUPOBATH M3MEPEHUS; cCOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJIHATH U3MEPEHHUSI, CIEAYSI MPEII0KEHHON
WHCTPYKIMHU; BBIYKMCIATH 3HAYCHHE BEJIMYMHBI M aHAJIM3UPOBATh IMOJYyYECHHBIE
PE3yIBTAThI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHN;

— co0ur01aTh MpaBUila TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

— pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (DU3MUYECKUX MOJENei:
TOUEYHBI HMCTOYHUK CBETa, JIyd, TOHKAas JIMH3a, IUIAHETapHas MOJEJIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOT'O S/pa;

— XapakTepu3oBaTb MPUHIUIBI JCHCTBUS HM3yYEHHBIX HOpUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMUCAHUsA (B TOM YHCIE: PAKETA, 3XOJIOT,
OYKH, IEPUCKOI, (poToanmnapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOI, JO3UMETD,
Kamepa BuiibcOoHa), MCHONB3Yys 3HAHHUS O CBOMCTBAaX (DU3UYECKUX SIBJICHUU U
HE0OXoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

— HUCIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH HM3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTENbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelieHn y4eOHO-TIPAKTUYECKUX 3a/1ay; ONTHUYECKHE CXEMbl I MOCTPOEHUS
M300paKEHUI B TNIOCKOM 3€pKajie U COOMparoiei JTUH3E;

— MPUBOANUTH IPUMEPHI/HAXOAUTh UHPOPMAIMIO O IpUMepax MPaKTHYECKOTrO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HHU Ui oOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJIECHUS B
OKPY’KAIOIIEH CPEE;

— OCYILECTBIATh MOUCK HH(pOpManuMu (PU3MUECKOrO COJEp)KaHUsS B CETU
HNHTepHET, caMOCTOSTENbHO (OpMYyNIHpYsl MOUCKOBBIA 3aMpoc, HaXOAUTh IMyTH
OMpeJeNeHHs] JOCTOBEPHOCTH MOJYYeHHOU MH(GOPMAIMK HA OCHOBE MMEHOIIUXCS
3HAHWM U TOTIOJHUTENBHBIX UCTOUYHUKOB;

— HUCIIOJI30BaTh MPHU BBINOJHEHUU Y4€OHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHHUs, CIIPABOUYHbIE MaTepHallbl, PECYpPChl CETU
WuTepHeT; BiaaeTb NpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

— CO3/1aBaTh M MPEACTaBIATh B NMHUCbMEHHOM U YCTHOM/YCTHO-IAKTUIBHOU
dbopme cooOmieHuss Ha OCHOBE WHGPOPMAIMA U3 HECKOJbKHX HNCTOYHUKOB
bu3nYeCcCKOro coaepx aHus, MyOJIUYHO MPEICTABIATh PE3yIbTaThl MPOSKTHOW WIIH
MCCJIEI0BATENBCKON AEATEIBHOCTH; P 3TOM IPAMOTHO MCIOJIb30BaTh N3y4YE€HHbBIN
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MNOHSTUMHBIN anmnapar u3y4yaeMoro paszziesna (pU3uKu U CONMPOBOKAATH BHICTYIUICHHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTE ayAUTOPUU CBEPCTHUKOB.

2. Conep:xanme y4eOHOro npeamera «®u3nkKa u aCTPOHOMHUS

7 kJj1ace
Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY:Kawinero Mmupa ( 6 1ac)
@uszuka — Hayka o mnpupone. DPusndeckue BeIMUYMHBL.  M3Mepenue

¢usznueckux BenuuumH. HaOmiomenuss u ombIThl. EcTecTBEHHO-HAYUYHBIN METO.
no3HaHud. Pons Qusuku B popmupoBaHMM  Hay4yHOW KapThHbl Mupa. Kparkas
HCTOPUSI OCHOBHBIX Hay4YHBIX OTKpBITHI. Hayka 1 TexHuka.

Pa3nen 2. [lepBoHavyaabHbIe CBeIeHHS 0 CTPOeHHH BenlecTBa (9 yac)

ATOMHO- MOJIEKYJISIPHOE CTpoeHHe BemecTBa. OIbIThl, J0Ka3bIBAIOIIUE
aTOMHOE CTPOEHHE BEIIEeCTBA. [€MIOBOE MABMKEHHE aTOMOB W  MOJIEKYIL.
bpoyHnoBckoe nBmwxkenue. Juddysus B razax, >KUIKOCTAX U TBEPIbIX Tejax.
ArperaTHble COCTOSIHUS BellecTBa. CTpOeHUe ra3oB, )KUIKOCTEN U TBEPJIBIX TEIL.

Paznen 3. /IBukenne u B3aumojeiicreue tea ( 26 vac)

MartepuaiibHasi To4Yka Kak Mojenb ¢uzndeckoro tena. OTHOCUTEIbHOCTh
MeXaHuueckoro aBwxeHusd. Tpaekropus. [Iyte — ckamgpHas Bennunna. Cucrtema
orcuera. PaBHOMepHOe mnpsiMonuHENHOE ABUkKEHHUE. CKOpPOCTh — BEKTOpHAas
BeJMuMHA. ['paduky 3aBUCHUMOCTH TYTH U MOAYJS CKOPOCTH OT BpPEMEHHU
nevkeHun. Maepuus. MaeptHocTs Ten. B3ammopnerncrBue Tten. Macca- ckamspHast
BesmumnHa. [moTHOCTH BemecTBa. Cuita —BEKTOpHAs BEIWYMHA. J[BUKEHUE U CUIIA.
Cuna TspKecTH. 3aKOH BCEMUPHOTO TsroteHud. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. HeBecomocTs.

Pa3nen 4. /laBieHune TBEPABIX TeJ, )KUAKOCTel U ra3oB ( 27 4ac)

JHaBnenue. Atmocdepnoe nasienue. 3ako [lackans. [lepenaya napienus
ra3amu M )XUJKOCTSAMHU. J[efiCTBUE KUIKOCTH U ra3a Ha NOTPy>KEHHOE B HUX TEJO.
JlaBlieHHE )KHIKOCTHU U Ta3a HA MOTPYKEHHOE B HUX TeJO. 3aKOH ApXuMea.
[InaBanue Ten u cynoB. Bo3ayxomnnaBanue. Y cioBus MjiaBaHus Tel. 3aKOH
ApxuMena. Y cioBus MIIaBaHUS TEJL.

Ipumepnvie 6uovl deamenvHocmu 00y4arOWUXCcs :

— o0bsicHeHue (usmyeckux sBieHu (nuddysus, Oonbiias CXKUMAEMOCTb
ra3oB, Majas CHXHMaeMOCTb >XUJKOCTEH M TBEPJbIX TeEJI, PaBHOMEPHOE U
HEPAaBHOMEPHOE JBIKCHHUE, WHEPIMS, BCEMHPHOE TATOTEHUE, aTMochepHoe
JABJICHUE, JaBJCHUE JKHIKOCTEeHW, Ta30B M TBEPIAbIX TeJ, IUIaBaHUE TeJ,
BO3/IyXOIUIaBaHUE U JIP.);

— MEPEeBOJI SUHUIl U3MEPEHUST GU3UUECKUX BEJIUYUH B KPaTHBIC U JOJIbHbBIC
CUHUIIBI;

— BBINIOJHEHUE PACUETOB, OINBITOB U SKCIEPUMEHTOB (B COOTBETCTBUU C
coJiep>KaHNEM JIA0OPATOPHBIX pabOT U MPOTPAMMHBIX TEM);

— WUTIOCTPUPOBAHUE HM3YYaeMbIX (PU3WYECKUX SIBJICHHUM MpUMEpamMu U3
MPAKTUKH U JIP.

IIpuMepHas TemMaTu4yecKasi 1 TEPMUHOIOTHYECKAS JTEKCUKA
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HpuMeprle cloea u cioeocodvemaHus

ArperaTHOe COCTOSIHUE BEILIECTBA, apeoMeTp, Apxumen, ApXUMen0oBa CHia,
aTMocdepa, aTMochepHOe NaBlieHHWEe, aTOM, a’dpocTar, GapoMeTp-aHepou, OJIOK,
bpoyn, bpoyHoBckas gactuiia, bpoyHOBCKOE ABMKEHHE, BATEPIUHNUS, , BEKTOPHAs
BeJINUMHA, BeHepa, Bec Tena, BEHIECTBO, B3aUMOJECUCTBUE TEJ, BOJOU3MENICHUE
CyllHa, BpeMs JIBUKEHUS, BCEMUPHOE TATOTEHUE, BBICOTOMETP, BBITAJIKMBAIOIIAS
cuna, ['arapun 10.A., raz, ['anuieil.

['yk, naBmenue (ra3a, KUAKOCTH, TBEPIOTO Tena), Jlemokpur, nedopmarus,
nuHaMmomeTp, nuddys3us, eauHuna (PU3NUECKOW BEIMYWHBI, JKHIKOCTh, 3aKOH
(Apxumena, I'yka, [lackaist), 3emis, uamepenue, naepuusi, komera, Koponés C.I1.,
kpuctaii, JleonoB A.A., JlomonocoB M.B., nyna, Mapc, macca Temna, marepusl,
Mepkypuid, METEOPUT, MEXAHUYECKOE [BH)KCHHUE, MOJIEKYJa,, HEBECOMOCTb,
HEPAaBHOMEPHOE JBWKECHHE, HEYCTOMYMBOE paBHOBecHe, HBIOTOH, OIBbIT,
OTHOCHUTEJIbHOCTh ABUKEHHUSI, OTTAIIKUBAHUE MOJICKY!L.

[Tackanb, miaBaHWe TEJ, IUJIAHETHI-TUTAHTHI, IUIAHETHl 3€MHON TPYMIIHI,
IJIOTHOCTh, MOTPEITHOCTh U3MEPEHUHN, TPUTSKEHUE MOJIEKYJI, PABHOBECHE phluara,
PAaBHOMEpPHOE JBUKEHUE, PTYTHBIH OapoMeTp, CEeKyHAa, cujia (TpEHHs], IMOKOS,
TSOKECTH, YNPYTOCTH), CKajJsipHas BEJIMYMHA, CMAayuMBaHHUE, CPEAHSS CKOPOCTH,
CTaTUKa, CTPATOCTaT, TBEPAOE Teno, TOppHUUEIIN, TPACKTOPHUS, TPEHUE KAUYCHHUS,
MOKOSI, CKOJIBXKEHUS, YCTOMYMBOE paBHOBecHe, (pu3nueckas BeluduHa (Teopus),
dbusnyeckoe Teno (SBIEHUE), IIEHA JCJICHUs, IIEHTP TsbKecTu Tena, [{noakoBckuii
K.3., 31IeKTpOHHBII MUKPOCKOI, 3TAJIOH MaCCBHI.

IIpumepHvie gppazovi

JItoObie  mpeBpalieHusi BEHIECTBA WM  MPOSIBICHUS €ro  CBOWCTB,
npoucxojdiue 0e3 H3MEHEHHUs COCTaBa BEIIECTBAa, HA3bIBAIOT (HU3UYECKUMU
SIBJICHUSIMH.

A namén W 3amucanl HECKOJbKO IIOCJIOBHUII M TIOTOBOPOK, B KOTOPBIX
YIOMHUHAIOTCS CTAPUHHBIC MEPHI JJIMHBI U MACCHI.

A u3mMepun JIUHEHKOW C MUJUTMMETPOBBIMHU JEJCHUSIMHU JUIMHY U IIUPUHY
y4eOHUKA, a pe3yJbTaThl 3aITUCaJl C YYETOM MOTPEITHOCTH U3MEPEHHUS.

JKuKocTH IeTKo MEHSIIOT CBOIO (hOpMY, HO COXPaHSIOT 00BEM.

CHavasia Mbl HaJIUJIU BOAY B CTaKaHbl: B OJIMH — XOJIOJHYIO, @ BO BTOPOM —
Témyto. [locie 3Toro Mel OMyCTUIIM B CTAKaHbI KPUCTAJUIMKY MapTraHIIOBKU U CTAIIN
HaOJIIOAATh 32 IPOUCXOIAIINM SBICHUEM.

MBI cMOYMITH OJTUH JIUCT OyMaru pacTUTEIHLHBIM MAcliOM, a IPyroi — BOJIOH.
OTH TUCTOYKHA MBI IPHIIOKIIIU APYT APYyTy. JIuCcThl OymMaru He CIUTIINCH.

Bce BelectBa COCTOSIT U3 MEJIbYANUIIIUX YACTHUIL: aTOMOB, MOJIEKYJI, HOHOB.

YacTuiibl BeliecTBa HaXOASITCS B HEMPEPHIBHOM XaOTHYECKOM JIBH)KCHUHU.

Mexly MOJIeKyJlaMH BEIIeCTBa CYIIECTBYET B3aWMOJICHCTBUE: B3aUMHOE
MPUTSHKEHHUE U OTTAJIKUBAHUE.

Ecnu Ha Teno He ACHCTBYIOT IpyTHe Teja, TO OHO HAaXOJUTCS B MOKOE WU
JIBUKETCS C IOCTOSIHHOM CKOPOCTBIO.
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Maccoil Tena Ha3bIBalOT PU3NYECKYIO BEIUMYHMHY, KOTOpPas SBISETCS MEpOil
VHEPTHOCTH TeEa.

[1710THOCTBIO HA3BIBAIOT (PU3UYECKYIO BEIMUMHY, KOTOPAsi paBHA OTHOILICHUIO
MAaccChl TeJla K ero 00bEMy.

Hedopmartius — 3To r000e U3MEeHeHne POopMBbI U pa3zMepa Tena.

Cuna ynpyrocts — 3T0 cujia, KOTOpas BO3HHMKAET B TEJIE B PE3YJIbTATE €ro
nedopMaIui ¥ CTPEMHUTCS BEPHYTh TEJIO B UCXOAHOE MOJIOXKEHHE.

Macca Tena 3aBUCUT OT pa3MEPOB U BEILIECTBA, U3 KOTOPBIX COCTOUT TEJO.

S mpuBeny mpumepsl, MOKa3bIBAIOIIME, YTO JCHCTBUE CHUJIbI 3aBUCUT OT
IJIOIIA/IA OITOPBI, HA KOTOPYIO 3Ta CUJla JEHUCTBYET.

51 Ha30BY €IMHMUIIBI TABJICHMUS.

IIpumepHvie 661600061

Bcé, 3 uero coctosT puznyeckue Tena, Ha3blBaloT BelecTBOM. JKenes3o, Mep,
pe3uHa, BO31yX, BoAa — BCE 3TO pa3HbIE BellecTBa. Boma — 3TO BEIECTBO, KAl
BOAbl — (PU3UYECKOE TENO0, ATIOMUHUNA — BEIIECTBO, AJTIOMUHUEBAs JIOKKA —
dbusndeckoe Teno. BemecTBo — 3T0 0JIMH U3 BUJOB MaTepuu. Marepuei Ha3bIBalOT
BCE, UTO CYIIECTBYET BO BCEIIEHHOM HE3aBUCUMO OT HAIIETO CO3HAHUSA: KUBOTHBIE,
pacTeHusi, HeOeCHbIE Teja U T.I.

B TexHuke, ObITY, IpU U3YYCHUU (PU3NYECKUX BEIMYUH HEPEAKO HYKHO
BBITOJIHATE pa3Hble M3MEpeHus. Hampumep, npu M3ydeHUH TAJCHUS Tela HaAo
VU3MEPUTH BBICOTY, C KOTOPOK OHO IAJAET, €r0 MaccCy, CKOPOCThb, BPEMS MAJCHUSA.
BricoTy, Maccy, CKOpOCTh, BpeMsi Ha3blBalOT (U3UYECKUMHU BEIUYMHAMU.
OU3NYECKyI0 BEIMYUHY MOXKHO U3MEpUTh. 3MepUTh Kakyto-HUOYAb BEIIMUYUHY —
3TO O3HAYAET CPABHUTH €€ C OAHOPOIHON BEJIMUYNHOW, IPUHATON 3a €IUHUILY.

B ¢wusuke pgomyckaeMyro TpU  U3MEPEHUHM HETOYHOCTh  HA3bIBAIOT
HOTPEIIHOCThIO M3MepeHHid. [lorpemHocT u3MepeHus He MOXET ObITh OOJIbIle
LEHBI IETICHUS IIKaJIbl U3MEPUTEIILHOTO MPUOOpa.

B kypce ¢uszuku u3ydaroT (pU3MUECKUE SIBICHUS, KOTOpPbIE MPOUCXOIAT B
okpyxatomeM wmupe. s onucaHus (U3MUECKUX SBICHUNW HUCIHOJIB3YIOT
cnenuanbHble TepMuHbl. Hanpumep, matepus, pusndyeckoe Teno, BEIIECTBO.

[Tpu nzyuenun QuU3nUECKUX SIBJICHUI MPOBOJAT HaO01eH s, ONbIThL. [loce
ATOTO BBIABUTAlOT rumnore3sl. KX mnpoepsitor skcrepuMeHToM. Ha ocHoBe
MIOJIYYEHHBIX PE3yJIbTATOB JEJIAIOT BBIBOABI W CO3JAIOT TEOPUIO HM3Yy4aeMOTO
SBJICHUS, OOBEAMHSIONIYI0 OTJACNIbHbIE 3aKOHBL. [lpu moMomM crenuaIbHbBIX
NpuOOPOB BO BpeMsl DIKCIEPUMEHTa H3MEpSIOoT (u3ndeckue BeauduHbl. [Ipu
U3MEPEeHUN (PU3NYECKUX BEIIMYUH JOMYCKACTCS TMOTPENIHOCTh U3MEPEHHS. ITO
ONpeAEeIEHHAS HETOYHOCTh, KOTOPYIO HA/10 YYUTHIBATh.

8 kJacc

Pa3nen 1. Pa6ora m MmomuocTh. JHeprusi ( 15 4ac)
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Mexanndeckass pabora. MomHocTh. [IpocThie  MexaHu3mbl.  Pwruar.
PaBHoBecue cuit Ha peryare. MoMeHT cuiibl. Peluaru B TeXHUKE, OBITY U MIPUPOJIE.
[IpumeneHue npaBuiia paBHOBECHSI pblyara kK 0J10Ky. «30JI0TOE IMPaBUIIO0 MEXAHUKI
Koaddumment mnonesHoro aeiictBus mexanusma. Bo300OHOBIsieMble HMCTOUYHUKHU
sHepruu. [loTeHnumanpHass U KUHETUYECKasl SHEPrusl. 3aKOH COXPAHEHUS TOJIHOW
MEXaHUYECKOM SHEPTUH.

Pa3nea 2. TensioBble siBjieHust (29 yac)

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS

BemiecTBa. Macca u pa3Mepsl aTOMOB W MOJIEKYJI. Mozenu TBEPIOro, KUJIKOTO U
ra3o00pa3HOro CocTosiHUM BemiecTBa. Kpucramnmueckne u amop@HbIe TBEPIbIC
Ttena. OOBSICHEHHME CBOMCTB Ta3oB, JKUJIKOCTEHd M TBEPABIX TEJI HA OCHOBE
MOJIOKEHU MOJEKYISIPHO-KUHETHYECKOM Teopuu. CMauyWBaHUE W KANWUIAPHbBIC
aBieHus. TerioBoe pacmmpenue u cxxkatue. Temneparypa. CBsA3b TeMIEPATYPhI CO
CKOPOCTBIO TEIUIOBOTO JIBIKEHUSI YacTull. BHyTpenHsas sHeprusi. CrnocoObl
M3MEHEHUS] BHYTPEHHEH SHEPruu: TEIUIoNepeaadya U CoBeplieHue padoThl. Buabl
TEIUIONEPEAAYM: TEIUIONPOBOIHOCTD, KOHBEKIIHUSI, U3IIyYEHHE.

KonuuectBo TemnoThl. YJenbHas TEIIOEMKOCTh BelllecTBa. TemiooomMeH
U TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro OanaHca. I[lnaBnenue wu
OTBEpPJCBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kunenume. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEpaTypbl KWUIIEHHs OT aTMoc(epHOro
JaBlieHHs. BnaxHOCTh BO3ayxa. DHEPrus TOILIMBA. Y I€JIbHAS TEMJIOTa CTOPAHUSL.
[Tpunumne paboTs! TeroBbix apurateneil. KI1/[ termmoBoro neurarens. TemioBbie
JIBUTATENIM WM 3alUTa OKPYKAIOWIEH Cpelbl. 3aKOH COXPAHEHUS W IPEBPaLICHUS
SHEPrUH B MEXAHUYECKUX U TEIUIOBBIX MPOLIECCaX.

Paznen 3. DaekTpuyeckue U MATHUTHBIE AiBJIeHus ( 24 yac)

Onektpuzauus Ten. JIBa ponaa sieKTpuyecKux 3apsaoB. B3ammopelicTBue
3apspkeHHBIX Ted. 3akoH Kynona. Dnektpudeckoe nose. [IpuHnun cynepno3unuu
NeKTpuyeckux rmnojed. Hocurtenn sneKTpuuecKux 3apsaoB. DJIEMEHTAPHbBIN
anekTpudyeckun 3apsa. Crtpoenue aroma. [IpoBOJHHMKHA W OHMAJIEKTPUKU. 3aKOH
COXPAaHEHHUSI NEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUIT TOK. YCIOBUSI CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
M cTOYHUKN TIOCTOSSHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOrO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MAarHUTHOE). OJIEKTPUYECKHM TOK B JKHAKOCTAX M rasax.
Onektpuueckas 1emnb. Cuna Toka. DieKTpuieckoe HanpsbkeHue. ConpoTUBIICHUE
ITPOBOJIHUKA. Y IEJILHOE CONTPOTUBIIEHNE BELIECTBA.

3akod OMa 1151 ydacTKa 1enu. DNEKTPUUYECKHUI TOK. Y CJIOBHS CYIIECTBOBAHUS
AJIEKTPUYECKOTO TOKA. ICTOYHMKHN MOCTOAHHOTO TOKA. JIEHCTBUS BIEKTPUUECKOTO
TOKa (TEIJIOBOE, XMMUYECKOe, MarHUTHOE). DJIEKTPUUECKUN TOK B KUIKOCTIX U
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razax. Onekrtpudeckas wmenb. Cuna Toka. OJNEKTPUYECKOE HANPSKEHUE.
ConpoTHBIeHNE IPOBOJAHUKA. Y A€IBHOE COPOTUBIIEHUE BEILLIECTBA.

Ilpumepnvie 6uovl deamenpHocmu 00OyUaAOUWUXCA :

— OObBsicHEeHHEe (U3NYECKUX SBICHUN (dJEKTpU3alMs TeJl, HarpeBaHHe
MIPOBOJTHUKOB AJIEKTPUUYECKUM TOKOM, IEKTPUUECKUHN TOK B METaJlIaX, KOHBEKIHS,
U3ITy4Y€HHE, TEIJIONPOBOIHOCTD U Ap.);

— U3MEpPEHHE TEMIIePaTyphl, KOJIUYECTBA TEIUIOTHI, YACIbHOU TEMIOEMKOCTH
BEILIECTBA, YJIENIbHOW TEIUIOTHl IUIABJICHUS BEIECTBA, YJEIbHOW TEIJIOTHI
napooOpa3oBaHus, BIAKHOCTU BO3yXa U Ap.;

— BBINIOJTHEHUE PACUYETOB, OMBITOB U SKCIEPUMEHTOB (B COOTBETCTBUU C
coJiep >KaHreEM JTa0OPATOPHBIX pabOT U MPOTPAMMHBIX TEM);

— WUIIOCTPUPOBAHUE M3YYaeMbIX (PU3WYECKUX SIBICHUN MpUMEpPaMHu U3
MPaKTUKH U JIP.

IIpuMepHas TeMaTu4ecKasi 1 TEPMUHOJIOTHYECKAA JTEKCUKA

HpuMeprle cloea u cioeocodvemaHuA

ArperaTtHbIE COCTOSTHUSI BEIECTBA, B3aWMOJCHCTBHE 3apsSHKEHHBIX —TElI,
BJIQXKHOCTh BO3/yXa, BHYTPEHHSA SHEprus, rpaduk, ABUTATE]b BHYTPEHHETO
CropaHusi, JEIUMOCTb AJIEKTPUYECKOTO 3apsiia, €AUMHUIIBI KOJIMYECTBA TEIJIOTHI,
CAMHUIIBI MOITHOCTH, €IMHMIIBI PaOOThI, 3aKOH, «30JI0TO€ MPABUIIO» MEXAHUKH,
U3ITy4YeHHE, UCTIapEHUE, UCTIOJIb30BAHUE MPOCTHIX MEXAaHU3MOB.

WcTOYHMKN  DJIEKTPUYECKOTO TOKA, KHUIIEHHWE, KOJMYECTBO TEIUIOTHI,
KOHBEKIMS, KOHJEHcaius Tmapa, kodddumuent mnonesnoro nedcteus (KII/)
MeXaHU3Ma, MeXaHu4ecKas paboTa, MexaHM4eCKue (TeTIOBbIE) MPOIECChl, MOMEHT
CHJIBI, MOITHOCTh, OXJIAXJCHHE, Tap (HACHIIICHHBINA, HEHACHIIICHHBIN), MapoBas
TypOUHa, TJIaBJIeHUE (OTBEPICBAHNE) KPUCTATUIMUECKUX TEJI, OTJIONIEHUE DHEPTUH,
MIPEBpAIICHHE OJHOTO BHJA MEXaHMYECKOW HHEPrud B JPYroi, MPOBOJTHHUKHU
(MOMYyMPOBOAHUKY, HEMPOBOJHUKH) JJICKTPUYECTBA, TPOCTHIE MEXaHU3MBI,
paBHOBECHE CHJI Ha pbIvare, pacyéT KOJIMYeCTBa TEIUIOTHI, phlyar, CTpPOSHUE aTOMOB,
TEMIIepaTypa, TEIUIOBOE JBW)KCHHUE, TEIJIOBBIC SIBJICHHS, TEIJIOMPOBOAHOCTD,
yaelbHas TEIIOEMKOCTb, ylelbHas TeIioTa mapooOpa3oBaHus (KOHIACHCAIIHH),
yaelbHas TeIJIoTa cropaHvs (ITUTaBJICHHS), YCJIOBHUS PABHOBECHUSI TN, IICHTP
TSDKECTH Tea, DJICKTPU3ALUS TEJl, DJIEKTPUUYECKasl 1eTb, dJICKTPUICCKUE SBICHUS,
IEKTPUUECKUN TOK, DJEKTPUUYECKOE TIOJIe, DIJIEKTPOH, JJIEKTPOCKOI, IHEPTHUs
(moTeHnManbHasi, KHHETUYECKas ), SHEPTUs TOTIJINBA.

IIpumepnvie ghpa3zvr:

BryTpenHsis sHeprus Tena He 3aBUCHT OT €r0 MEXaHHYECKOTO JIBIKCHUS U
MOJIOKEHUSI OTHOCUTEIHHO IPYTUX TEIl.

Mp1 paccykmaad O TOM, KaKWe IMPEBPAIICHHS SHEPTHH TPOUCXOAT TPH
noabEMeE Iapa v MpH €ro MnajecHuu.

51 3ammcan OTBET Ha BOIPOC O TOM, KaKyIO SHEPTHIO Ha3bIBAIOT BHYTPCHHCH
SHEPTUEH TeNa.
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S Mory OTBETUTh Ha BOIPOC O TOM, KAKUMU BUIAMH DHEPTUHU OOJATAI0T
MOJIEKYJIbI BEIIECTBA BCJIEACTBUE CBOETO JBUKEHUS.

Tennonepemaya — 3TO MpollecC M3MEHEHUS BHYTpPEHHEW sHepruu 0e3
COBEpIICHUS Pa0OTHI HAJl TEJIOM UM CAMUM TEJIOM.

TermmonpoBOIHOCTh — 3TO ABJICHUE NMEPEAaYu BHYTPEHHEN SHEPTUM OT OJHOM
YacTH TeJa K APYrol WK OT OJHOIO Teja K APYroMy MPU UX HEMOCPEACTBEHHOM
KOHTAaKTE.

S 00bsICHIO, KaK Ha OIBITE ITOKa3aTh Mepeyady SHEPTUU U3TyUYECHHUEM.

Sl Mory OTBETHTH Ha BONPOC O TOM, KaKue€ Tella JIy4lle, a KaKHE XYKe
MOTJIOIIAOT SHEPTHIO U3ITyUYCHUS.

KonnyecTBo TENMIOTH — 3TO 3HEPrUs, KOTOPYIO MOIYYAET WINA TEPSET TEJO
IIpY TEIUIONEpeaaye.

[TapoobpazoBaHue — ATO MIEPEXO/] BEIIECTBA U3 KUJIKOTO COCTOSIHUS B Map.

HUcnmapeane — 3T0 mapooOpa3oBaHHE, IPOUCXOJAIICE C IMOBEPXHOCTHU
JKUJIKOCTH.

KonpaeHcarusa — 3To npeBpalieHue napa B >KUIKOCTb.

TennoBoil ABUTaTeNb — 3TO MalllMHA, KOTOpasi mpeoOpa3yeT BHYTPEHHIOO
SHEPTUIO TOIIMBA B MEXAaHUYECKYIO SHEPTHIO.

S oTBeduy Ha BONpOC O TOM, KAKHE JBa POJAA DIIEKTPUUECKHUX 3apsjoB
CYLIECTBYIOT B IIPUPOJIE.

MBbI y3HaIM, Kak B3aUMOJICUCTBYIOT TEJa, UMEIOIIUE 3apsbl OHOTO 3HAKa U
Pa3HOTO 3HAKA.

IIpumepHuie 6160001

VY aenbHas TEMIOEMKOCTh BEILIECTBA — 3TO (pM3HUECKas BEIMYUHA, YUCIECHHO
paBHasi KOJIMYECTBY TEIUIOTHI, KOTOPOE HEOOXOAMMO mepedarbh Teiay Maccoil 1
KUJIOTPaMM JUIsl TOTO, 4TOOBI €0 TeMneparypa u3MeHusach Ha 1 rpanyc Llenscus.

MBI cnenanu BBIBOJA O TOM, UTO YJE€JIbHAsl TEIIOTA CTOPaHUs TOILIMBA — 3TO
(bu3nueckas BeIMUYMHA, MOKA3bIBAOIAsl, KAKOE KOJUYECTBO TEIUIOTHI BBIIAEISETCS
IIPU TIOJIHOM CTOPaHUM TOIUIMBA Maccou 1 kuiorpamm.

[InaBieHre — 3TO Mepexoi BEWIECTBA U3 TBEPIOIO COCTOSIHUS B JKUJIKOE.
YToOBl pacmjaBUTh TEJO, €r0 HaJ0 HArpeTb 10 OMNPEIEICHHOW TeMIepaTyphl.
Temneparypa mnaBieHHs BEHIECTBA — OTO Takas TEMIlEparypa, NpU KOTOPOU
BEILIECTBO IIABUTCAL.

[TapooGpa3zoBaHue — 3TO SIBJICHHE NMPEBpPALIECHUs KUAKOCTH B map. Ectp 2
crioco0a nepexo/ia )KUJIKOCTH B ra3000pa3HOe COCTOSIHUE: UCIIAPEHUE U KUIICHHUE.

Hacpimennslii map — 3T0 map, KOTOPbIM HaxXOOUTCS B JUHAMUYECKOM
PAaBHOBECUU CO CBOEH XUAKOCTBIO. EciM B IpoOCTpaHCTBE, CoAeprKalleM napsi
KaKOW-TMOO IKUJKOCTH, MOXKET TPOUCXOJUTh JalbHEHIIee HCIapeHue ITOU
KAJKOCTH, TO I1ap, HAXOIAIIMMICSA B 3TOM ITPOCTPAHCTBE — HEHACHILLICHHBIN.

TeMmmneparypa KUIIEHUSI — 9TO TEMIIEpATypa, IPU KOTOPOU KUIKOCTh KUITUT.
Bo Bpems kuneHus TeMneparypa KUAKOCTH HE MEHSAETCS.
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VYaenbHas TemjoTa IUIaBieHMsT — 3To (¢u3Myeckas BenuunHa. OHa
IIOKAa3bIBAET, KAKOE KOJIMYECTBO TEIUIOTHI HAA0 3aTpaTUTh IS IJIaBiIeHUs 1
KWJIOTpaMMa KpUCTAJUTMYECKOTO BEIIECTBA MPU TEMIIepaType MIaBICHUS.

Kunenne — 3to mpouecc wucrnapeHuss KUAKOCTH. OH CONpPOBOXKIAETCA
oOpa3oBaHHEM M POCTOM Ty3BIPHKOB Tapa IO BCeMY OOBEMY KUIKOCTH,
BCILTBIBAIOIIMX Ha €€ MOBEPXHOCTD MPH ONpPEACIEHHON TeMIIepaType.

OnexkTpu3anyss  T€d  MNPOUCXOAUT  MPU  HX  CONPUKOCHOBEHUHU.
HasnexkTpu3oBaHHbIE Tela WA MPUTATUBAIOTCS JPYT K IPYTY, WU OTTAIKUBAIOTCS.

Mpbl mpoBeNM ONBITHI M CHEJIAJIM BBIBOJ O TOM, 4YTO TeJd, HWMEIOIIUE
AIEKTPUYECKUE 3aps/ibl OJAMHAKOBOTO 3HAKa, B3aMMHO OTTajkuBaroTcsa. Tena,
MMEIOIINE 3aps]ibl TPOTUBOIOJIOKHOTO 3HAKA, B3AUMHO MPUTATUBAIOTCS.

DOnexkTpu3alys TeJl MOXKET OCYIIECTBISATECS HE TOJIBKO IPU TPEHHUHU.
Hampumep, eciu NOPUKOCHYTBCA K TNy KaKUM-TMOO TpeaBapUTEIHHO
HA’JIEKTPU30BAHHBIM MPEIMETOM, TO OHO 3JIEKTPU3YETCS.

[Ipu HanmuBaHuKM GEH3MHA KOpIYyCc OEH30B0O3a MPH MOMOIIN METANINYECKOTO
IPOBOJIHUKA 00513aTEJIBHO COSAUHSIOT C 3eMJIEN.

9 kaacc
Paznen 1. DjekTpuyeckue 1 MarHuTHbIE siBJIeHust (24 4ac)

[TocnenoBaTenbHOE W TapalieIbHOE COEIUHEHHE MPOBOJHUKOB. Pabora u
MOITHOCTh 3JIEKTPUYECKOro TOKa. 3akoH Jlxoyns—JleHua. DnexkTponpoBojka U
MOTPEOUTENH ANEKTPUUECKOM sHEepTruH B ObITY. KopoTkoe 3ambikanue. [loctosiHHbIC
MarHuTHI.

B3aumopencTBre OCTOSIHHBIX MarHuTOB. MaruutHoe noJie. MaraHuTHoe mnoJe
3eMJId U €ro 3HaueHue s ku3HU Ha 3emie. OnblT Opcrena. MarHuTHOE ToJie
AIEKTPUYECKOTO TOKa. [IpuMeHeHue SIEeKTpOMarHuTOoB B TEXHHUKE. JlecTBue
MAarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA. MCMoJIb30BaHNE 3TIEKTPOABUTATEIIEHN B
TEXHUYECKUX yCcTpoilcTBax W Ha TpaHcropTe. Omnbitel Dapanes. SBneHue
ANEKTPOMAarHuTHOM uHAYyKIUU. [lpaBuno Jlenuma. Dnexkrporenepatop. CrocoObl
MOJIYYCHUS] DJICKTPUUECKOW DHEPTUu. ODJIEKTPOCTAHIIMKM Ha BO30OHOBIISIEMBIX
HMCTOYHHUKAX SHEPTHM.

Pa3nen 2. Mexanndeckue sisjieHusi ( 44 gac)
Mexanuyeckoe nABWKEHHE. MarepuanpbHas Touka. Cucrema oOTCYETA.

OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NPSMOJIUMHEUHOE
nBUxkeHne. HepaBHOMepHOE NpsAMOJIMHENHOE NBUKEeHUE. CpeHssi U MTHOBEHHAs
CKOpPOCTh T€JIa IPU HEPABHOMEPHOM IBMXKEHHUH. Y CKOpeHHe. PaBHOyCKOpeHHOE
npsiMoJuHerHoe aBkeHue. CBoOOHOE ajeHue.

Omnbitel ["anuies. PaBHoMepHOE nBMXEHKE IO OKpYKHOCTH. [leproa n yactora
oOpamenus. JIluHeiHas u yrioBas ckopocTu. LleHTpocTpeMuTenbHOe YCKOpEHUeE.
ITepseiit 3akoH HeroTOHA.
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Bropon 3akoH Hetorona. Tperuit 3akoH HeroTtona. IIpuHummn cynepro3uuuu
cui. Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHust: cujia TPeHUs CKOJIbKEHUS, CUJla
TPEHHUs TOKOs, Jpyrue BuAbl TpeHus. Cuna TSHKECTH M 3aKOH BCEMHPHOIO
TATOTCHUS.

¥Yckopenue cBoboHOTO najenusd. Jpmxenue mianet Bokpyr Counnna. [lepBas
KOCMHYECKasi CKOpOoCTh. HeBecoMoCTh u meperpy3ku. PaBHOBecre MatepuanbHOU
TOYKU. AOCOJIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOIro Tella C 3aKPEIrIEHHOU
OCBIO BpaiieHusi. MomMeHT cuibl. LIeHTp TsokecTu.

Ilpumepuvie 6uodvl OeamerbHOCIU 00YUAIOULUXCA '

— o0ObsicHeHHe (U3MUECKUX SIBICHUHN (TIPSIMOJIMHEWHOE paclpoCTpaHeHHUE
cBeTa, 00pa3oBaHKHe TEHU U MOJIyTEHHU, OTPAXKEHUE U TMPEJIOMIICHUE CBETa, CMEHA
JTHSL ¥ HOYM Ha 3emuie, CBOOOIHOE MaIeHHEe Tel U JIp.);

— IPUBEJICHUE NMPUMEPOB TEXHUYECKUX YCTPONCTB U JKUBBIX OPraHU3MOB, B
OCHOBE NIEPEMEILICHUS] KOTOPBIX JICKUT MPUHITUIT PEAKTUBHOTO JIBUYKCHUS;

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

— WUIIOCTPUPOBAHUE H3YyYaeMbIX (DU3UYECKUX SBJICHUN NOpUMEpaMu U3
MPaKTUKU U JIP.

IIpuMepHas TeMaTH4YeCKasi M TEPMUHOJIOTHYECKAA JTCKCUKA

HpuMeprle cloea u cioeocovemaHuA

AmMIiepMeTp, BEPTUKAIBHO BBEPX, BUIMMOE JIBH)KCHHE CBETHJI, BOJIBTMETD,
rpaUK CKOPOCTH, JBI)KEHUE Te€Ja, €JMHULBI CHJIbl TOKa (HAmpsDKEHus,
conpoTuBieHus), 3akonH Oma (HbproTOHA), 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOH
oTpakeHusi (IPEeJOMJIEHUS]) CBETA, 3aKOH COXPAHEHUs HUMITYJbCa, 3aBUCHUMOCTb
CWJIbI TOKA OT HAIPSKEHUS, U3BMEPEHUE HAIIPSKEHUS.

W3mepeHne cuibl TOKa, UMITYJIbC TeJla, MHEPLUUAIbHbIE CUCTEMBI OTCYETA,
VCKYCCTBEHHbIE CIYTHUKHM 3€MJIM, HUCTOYHUKH CBETa, KOHAEHCATOP, KOPOTKOE
3aMbIKaHWE, JIaMIla HAKaJIWBaHUs, JMH3bl, MarHUTHOE I0JIe, MarHUTHOE MOJe
3emild, MarHuTHbIE JIMHWW, MaTepHalibHas TOYKAa, MOIIHOCTb, HarpeBaHUE,
HavaJibHasi CKOPOCTh, HEOECHBIE TeJa, HEBECOMOCTh, ONpPEAENEHUE KOOpPIUHATHI
JBIKYILETOCs Tela, ONTHYECKas CHJIa JIMH3bl, OTHOCHUTEIIBHOCTh JBHKEHUS,
OTpaXEHUE CBETAa, NEPEMEIICHHE, IUIOCKOE 3€pKajlo, IOCTOSHHBIE MAarHUTHI,
IIPENOXPAHUTEIH, IPEJTOMIICHHE CBETA, IPOBOJHUK, IPSIMOJINHEWHOE PABHOMEPHOE
(PaBHOYCKOPEHHOE) JIBUYKEHHE.

[IpsimonuueiiHoe (KPUBOIMHEIHOE) IBUKEHUE, PACIPOCTPAHEHHE CBETAa,
pPEaKTUBHOE JIBM)KEHUE PEOCTaThl, CBETOBbIE SIBJICHMsSI, CBOOOJHOE MaJeHUE TeJ,
CWJIa TOKa, CcHUCTeMa OTCcu€ra, CONPOTUBIECHUE MPOBOJHUKA, YJIETBHOE
CONPOTHUBJIEHUE, YCKOPEHUE YYacCTOK LIENH, 3JIEKTPUUYECKUE HarpeBaTebHbIE
IpUOOPBI, ANEKTPUUECKHUE SIBJICHUS, DJIEKTPUUYECKUN JBUTATEINb, AJIEKTPUUYECKUN
TOK, 3JIEKTPUUYECKOE HANpPsHKeHHE (COMPOTUBIIEHHUE), 3JIEKTPOMATHUTHBIE SIBICHMUS,
AJIEKTPOMATHUTHI.
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Ipumepnvie ghpa3zvl

N3 ostOoro mnpumepa HaMm CTamo SICHO, 4YTO TPACKTOpUs JBHXKEHUS
OTHOCHTEJIbHA.

JIBoKeHue Ten MoJ JIEWCTBHEM CHJIbI TSKECTH HA3bIBAlOT CBOOOIHBIM
MaJICHUEM.

VYckopenue cBOOOAHOTO MaJ€HUS — 3TO YCKOPEHHUE, C KOTOPBIM JIBHKETCS
TEJI0 BO BpeMs CBOOOJIHOTO MajICHUSI.

[TepemenienneM Tena (MaTepUaIbHOM TOUKHM) HA3bIBAETCS BEKTOP, KOTOPHIN
COEIMHAET Ha4aJbHOE ITOJI0KEHHE TENA C €r0 NOCIEAYIOIMM TOJIOKEHUEM.

B  pa3zmmuHbIX  cuctemax ~ OTCYETA CKOPOCTb W IE€PEMEUICHUE,
XapaKkTepU3ylolMe ABUKEHUE OJHOTO U TOr0O K€ Tela, MOTYT UMETh pa3HbIC
MOJyJIA U HAPABJICHUS.

Koopaunate! Tena, TpaeKTOpHs IBYKCHHSI, TTyTh 3aBUCST OT BEIOOPA CUCTEMBI
0TCu&Ta, TO €CTh JJII OJJHOTO U TOTO KE TeJla MOTYT ObITh Pa3HbIMHU.

S Mory (rotoB, X04y) OTBETUTDH Ha BOIIPOC O TOM, 3aBUCHT JIU COTIPOTUBJICHHUE
OT CHJIBI TOKA U HAMPSKEHUS ?

Bokpyr nmpoBogHUKA C TOKOM CYIIIECTBYET MarHUTHOE TIOJIE.

MpI cTanu npulAKaTh MarHUTHL APYT U APYTY U YBUJIETH, YTO OHU HaYaJIH
MPUTATUBATHCSL.

HanpasneHne MarHUTHBIX TMHUM MArHUTHOTO MOJI CBA3aHO C HAPABIECHUEM
TOKa B IPOBOJIHUKE.

Lenp Hamel padoThI — ONPEIETUTh (POKYCHOE PACCTOSIHUE JTUH3bI, IOCTPOUTH
M300paK€HUsI ICTOYHUKA CBETA, MOJYYEHHBIC MPU MOMOIIHU JTUH3HI.

Heo0xonumo BKITIOUUTH CBET, B3SITh SKpaH U MPUOJIMKATh €r0 K JIMH3E.

MBI TOTYYUIIN MPAKTUYECKUE HABBIKK onpeiesieHus] POKYCHOTO pacCTOSIHUS
JIMH3BI, @ TAKXKE TOCTPOCHUS U300paXKEHUH, TTOJTy4aeMbIX TTPU MOMOIIU JIUH3BI.

IIpumepnvie 6160001

[ToctynarenbHO€ ABUIKEHHE — ATO JIBUXKEHUE Teja, MPU KOTOPOM MpsiMas,
COEIIMHSAIOIIAs JIFOObIE ABE TOYKH ITOTO TeJa, IepeMENIaeTCs, OCTaBasCh BCE BpeMs
napasuielIbHOM CBOEMY NepBOHAaYaJIbHOMY HampasieHuto. [locTynarenbHbIM MOXKET
ObITh Kak MPSMOJMHEIHOE, TaK M KPUBOJMHEHHOe nBrkeHue. Hampumep,
MOCTYIATEIHHO JBIKETCS KaOMHa KoJieca 0003peHuUs.

CkopocThb PaBHOMEPHOTO MPSMOJUHEWMHOTO JIBMXKEHUSI — 3TO MOCTOSIHHAs
BEeKTOpHas BeiauuvHa. OHA paBHA OTHOILUEHHUIO TMEpEMENIeHUs Tena 3a Jo0oH
MPOMEKYTOK BPEMEHH K 3HAUEHUIO 3TOT0 MPOMEKYTKA.

YckopenneM Tena mOpu TPSMOJIMHEHHOM PABHOYCKOPEHHOM JIBMKEHUU
Ha3bIBAETCS BEKTOpHAas (pu3nueckas BennunHa. OHa paBHA OTHOIIECHUIO U3MEHEHUS
CKOPOCTH K MPOMEXYTKY BPEMEHH, 32 KOTOPBIA 3TO U3MEHEHHUE MTPOU3OIILIO.

PaBHOyCKOpEHHOE ABUKEHHUE — ATO JBUKEHUE C TMTOCTOSHHBIM YCKOPEHUEM.
VYckopenue — 3To BeKTopHas BeanunHa. OHa XapaKTepHU3yeTcsl HE TOJIBKO MOJYJIEM,
HO U HampaBieHHeM. Moaylb BEKTOpa YCKOPEHHS IOKa3blBAa€T, HAa CKOJBKO
MEHSETCS MOJYJIb BEKTOpa CKOPOCTH B KKy €IUHUILY BpeMeHH. YeM Oobiie
YCKOpEHHE, TeM OBICTpEe MEHSETCS CKOPOCTh Tela.
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TpaekTopusi IBUKEHUS OTHOCUTENbHA. TPacKTOpUS IBUKEHUS OJTHOTO U TOTO
’KE Tella MOXKET ObITh Pa3JINYHOM B pa3HbIX CUCTEMAX OTCUETA.

lManuneit caenan BBIBOA O TOM, YTO OTCYTCTBUU BHEUIHUX BO3JIEHCTBUN TEIIO
MOET HE TOJIBKO MOKOUTHCS, HO U IBUTAThCS MPSAMOJIMHENHO U paBHOMEPHO. CHia,
KOTOPYIO MPUXOJUTCS NMPUKIIAABIBATh K TENy I MOAJEPHKAHUS €r0 JBHKCHUS,
HY>KHA TOJIBKO JIJIsl TOTO, YTOOBI YPaBHOBECHUTD JIPYTHE MPHUIIOKEHHBIE K TEITY CHIIbI,
HaIrpuMep, CUTy TPEHHUS.

[Tepsrrit 3akoH HetoToHA hopmMymupyeTcs Tak: CYIIECTBYIOT TAKHE CUCTEMBI
OTCYETA, OTHOCUTEJIIBHO KOTOPBIX TEJIA COXPAHSIOT CBOK CKOPOCTh HEU3MEHHOW,
€CIM Ha HUX HE JCWCTBYIOT [Jpyrue Tena WIH JCUCTBUS JPYyTUX Tell
KOMITCHCUPYIOTCS.

Bropoit 3akon HploToHa ¢opMynupyercs Tak: YCKOpPEHHE Teia MpsSMO
MPONOPLUHUOHAIBHO PAaBHOACHCTBYIONIECH CHUJI, MPUIOXKEHHBIX K Teily, U 0OpaTHO
IIPOITIOPLHUOHAIIBHO €r0 Macce.

Tpetuii 3axkoH HeroToHa dopMynupyeTcsi Tak: CUIIbI, C KOTOPBIMU JBa Tela
JEUCTBYIOT Jpyr Ha Jpyra, paBHbl MO MOIYJI0 ¥ HPOTUBOIIOJOXKHBI IO
HaIPABJICHHUIO.

3aK0H BCEMHPHOTO TSATOTEHUS TJIaCUT: JIBa JIFOOBIX TEJIa MPUTITUBAIOTCS APYT
K JIPYTy C CHJIOH, IPSIMO MPOMOPIHMOHATBFHOM Macce KaKIIOTO U3 HUX U 00paTHO
IIPOITOPLUMOHAIIBHON KBaIpaTy PACCTOSIHUSA MEXIY HUMM.

JlelicTBHE Ha TEJNO CUJIbI B OJJHUX CIy4dasiX MOYKET IPUBECTU K U3MEHEHUIO
TOJIBKO MOJYJISI BEKTOpPa CKOPOCTH 3TOro Tejia. B apyrux ciydasx OHO MOYKET
MIPUBECTH K U3MEHEHUIO HAMPABJICHUS CKOPOCTH.

Ecnu ckopocTh Tena u IeMCTBYONas Ha HEr0 CHJIA HAIPABJIEHBI BAOJIb OJHOM
MpsAMOM, TO TENO ABHMXKETCS NPSAMOJUHENHO. Ecin OHM HampaBieHbl BAOJIb
MEPECEKAIOIINXCS MPSAMBIX, TO TEJIO ABUKETCS KPUBOJUHENHO.

10 kaace
Paznen 1. Mexannuyeckue KoJjiebaHusi U BOJIHBI ( 24 yac)

CaoiicTBa Mmexanudeckux BoJiH. KonebarenbHas cucrema. MasiTHUK. AMIUTUTY/ 1A,
nepuoz, yactora kosnedanuid. [IpeBpallieHrue SHEpruM Mpu KoJe0aTesTbHOM JIBIKEHUU.
3aryxarorue konebanus. BeiHyxneHHbIe konebanus. PesoHaHc.

Pacnipoctpanenue koneGanuii B yrnpyrux cpenax. Ilomepednbie v MpoObHbBIC
BOJHBL. JlmHa BOHBL CBS3b JUIMHBI BOJIHBI CO CKOPOCTBEO €€ PacIpOCTPAHEHUS U
NIeproJIoM (4acToToi). 3ByKOBbIE BOJHBL. CKOPOCTH 3ByKa. BhicoTa, TEMOP M TPOMKOCTH
3ByKa. DXO.

MexaHnueckue BOJIHBI B TBEPAOM Teje, CEHCMHUYECKHUE BOJIHBI. 3BYK.
['pomkoCTh 3ByKa U BeicOoTa ToHA. OTpaxkeHue 3Byka. H(ppa3ByK U yIbTpa3ByK.
Pa3nen 2. DjekTpoMarHuTHOE 1MoJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
(14 gac)

DONEeKTpOMAarHUTHOE  ToJie.  DJIEKTpOMAarHuTHble  BOJHBI.  CBONCTBa
AJICEKTPOMArHuTHBIX BOJIH. [lIkama »JIeKTpOMarHUTHBIX BOJH. lcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
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OnexTpomarHuTHas npupona cera. CKopocTh cBeTa. BojgHOBBIE CBOMCTBa
ceera.  CKOpOCTb  paclpOCTpaHEHWs  AJIEKTPOMATHUTHBIX  BOJH.  BriusHue
ANIEKTPOMArHUTHBIX M3ITy4eHW Ha >kuBble opraHm3Mbl. Kongencarop. KonebatenbHblit
KOHTYp. [loiyuyeHue 5IeKTpOMarHUTHBIX KoJjeOaHwid. [IpuUHIMIBI paauocBsi3U U
TEJICBUJICHUSL.

Paznen 3 CBeToBble siBiaeHus1 (22 4)

HNcrounnku  cBera.  JlyueBas  Mozenbp  cBera.  [IpsaMonuHeitHoe
pactnipoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH oTpaxkeHus cBeTa. [Ipenomienue ceeta. 3aKOH IPEIOMIICHHS CBETA.

[TomHOE BHyTpeHHEE OTpaxkeHue cBeta. Mcnonb3oBanue. JInH3a, xo4 ayden B
aun3e. Ontudeckas cuctema. Ontudeckue npuOopsl: (oToarnmnapar, MUKPOCKOM U
Teneckon. I'Ja3 kKak onTuyeckas cHucTeMa. bBIHM30pyKOCTh M JalbHO30PKOCTb.
Pa3noxenue 6enoro csera B cektp. OnbiTel HetoToHa. ClioKeHHE CEeKTpaIbHbIX
1BeTOB. Jlucnepcus cBeTa.

Pa3nen 4. KBantroBble siBjieHus (24 yac)

OmneiTel Pe3epdopna u nnanerapHas moxaenb atoma. Monens aroma bopa.
HcnyckaHue 1 MOTJIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

@uU3NYECKUA CMBICI 3aps0BOr0 M maccoBoro uucen. Mzoromsl. IIpaBuio
cMmeleHus Uil anbda- u Oera-pacnaga. SnepHble peakuu. 3aKOHbl COXPaHEHUS
3apsAI0BOTO U MAacCOBOI'O YHCENl. DHEPrusi CBSA3M aTOMHBIX sAnep. CBs3b Macchl U
sHeprun. Peakuuu cunrte3a u aenenud saep. crounuku sneprum ConHua U 3BE3.
SnepHas sHEpreTHKa.

Pa3nen 5. [loBTopuTe/ibHO-0000 a0 i Moay.Jab (18 1)

Hasnenne. AtmocepHoe naBienue. 3akoH [lackans. Mexanudeckas padbora.
MomntnocTs. [loTeHnnanbHas 1 KHHETHYECKAs SHEPTHs. 3aKOH COXPAaHEHHUsI OJTHOM
MEXaHHYECKON YHEPTUH.

PaBHOMEpHOE IIpsAMONIMHENHOE IBHKEHUE. HepaBHOMEPHOE MPSIMONMHENHOE
nBrkeHue. CpeiHssl © MTHOBEHHAsI CKOPOCTB TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.
Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEHHOE nBMKeHne. CBOOOIHOE TaJICHHE.
PaBHOMepHOE BUKEHUE O OKpykHOCTH. [lepron 1 yactora oOpaleHus.

JInHerHasa u yriioBasi CKOpoCcTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHUE

PaGora u temnonepenaya. TemnonpoBogHocTs. KonBekuwus. M3myuenue.
[Ipumepsl Temmonepenadn B npupoae U TexHuke. KonmyecTBo TemnoTsl.

Onektpuzauus Ten. J[Ba poma sieKTpUuecKux 3apsaoB. B3ammopelcTBue
3apsDKEHHBIX  Tel. J[emMMOCTh  3JIEKTPUYECKOTO 3apsAna. OJEKTPOH. 3aKOH
COXpaHEHUsI AJIEKTPUUYECKOTO 3apsfa. DIEKTPUYECKOE IM0JIE KaK OCOObId BUJA
marepun. CTpoeHHE aToMa

PaboTa 37eKTpUYecKOro MoJisi MO MEPEMEUICHUIO0 AIEKTPUUYECKUX 3aps0B.
MONIHOCTh 3JIEKTPUYECKOrO0 TOKa. HarpeBaHne HPOBOAHUKOB 3JIEKTPUUYECKUM
TOKOM. 3akoH J[xoyns—IJleHna.

Ilpumepnusie 6uodvl deamenbHoCMU 00YUAIOUUXCA'
— 00bsicHeHNE (PU3UIECKUX SIBIICHUH (CBOOOIHBIE KOJIeOaHus, KoJeOaTeIbHas
CUCTEMa, MAasATHHUK, 3aTyXarolue KojeOaHus, BBIHY)KJICHHbIE KOJieOaHUs,
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AIIEKTPOMArHUTHAsT MHIYKIUS, CAMOMHIYKIUS, MPEIOMJICHUE CBETa, AUCIEpPCHUs
CBETA, MOTJIOLIEHUE U UCITyCKaHUE CBETa aTOMaMHu U Jip.);

— oObsicHeHHe ABWXKeHUsS IaHeT COJHEYHOW CHCTEMbl C NMPUMEHEHHEM
(bu3MYEeCKUX 3aKOHOB,;

— CpaBHEHHE (U3UYECKUX U OpPOUTAIBHBIX MMAPAMETPOB ILJIAHET 3EMHOM
IPYNIIBI C COOTBETCTBYIOIIMMHU NTapaMeTPaMH IJIaHET-TUTAaHTOB, HAXO0XK/IEHUE B HUX
OOIIETro U Pa3IMYHOTrO;

— BBINOJIHEHHUE PAcU€TOB, OMBITOB M JKCIEPUMEHTOB (B COOTBETCTBUU C
coJiep KaHNEM JIA0OPATOPHBIX padOT U MPOTPAMMHBIX TEM);

— WUTIOCTPUPOBAHUE H3Y4YaeMbIX (U3MYECKUX SBICHUM NpUMepamMu U3
MPAKTUKHU U JIP.

I[IpumepHas TeMaTHYeCKasi U TEPMHUHOJIOTHYECKAS JTEKCHKA

IIpumepHnvie cnoea u crosocouemanuisl

ATOMHasl PHEpreThKa, BOJIHBI, Oosbliue miaaHeTbl COJHEYHON CUCTEMBI,
Bcenennast, BIHYXI€HHbBIE KOJIEOaHUs, BEICOTA 3ByKa, TAPMOHUYECKUE KOJICOaHNU ,
I'POMKOCTb 3BYKa, I€HCTBUE HA AJIEKTPUUECKUM TOK, JEJIEHUE A1ep ypaHa, JePeKT
MAaccChl, AUCIIEPCHSI CBETA, AJIMHA BOJIHBI.

3aKOH paJMOaKTUBHOIO pacnaja, 3aTyXarolue KojeOaHus, 3BYKOBOM
pEe30HaHC, 3BYKOBbIE BOJIHBI, 3BYKOBbIE KOJI€OaHUs, MHAYKLUOHHBINA TOK, HHIYKIIHS
MarHUTHOTO TOJIsl, ICTOYHUKH 3BYKa, KoJieOaTelbHOE IBUKEHHE, KOJIeOaTeIbHbIN
KOHTYD, JTUHEHYaThIe CIIEKTPhI, MATHUTHOE T0JIe, MATHUTHBIM MOTOK, Majble Tena
ConHeYyHON CHUCTEMBbI, MEXaHUYECKHE KOJIeOaHUs, MOJEIH aTOMOB, OTPaXKCHHE
3ByKa, paJWOaKTUBHOCTb, pPaJWOAKTUBHBIC TMPEBpAIICHUS AaTOMHBIX S7eEp,
pacnpocTpaHeHHUE 3ByKa, HallpaBJI€HUE TOKa, HEUTPOH

[lepeMeHHBII 3JIEKTPUYECKUM TOK, TMOIJIOMIEHHE (MCITyCKaHUE) CBETAa,
MOKa3aTellb IPeJIOMJICHUS, IPAaBUJIO JIEBOW pykH, npaBuiio JleHna, npenomieHue
CBETa, MPOTOH, PaaUOCBs3b, PACHpPOCTpaHEHHE KoJieOaHWIl B cpele, PEe30HaHC,
cBOOO/IHBIE KOJIEOAHUSI, CKOPOCTh PAaCIPOCTPAHEHHUS BOJIH.

ConHeyHast cuctema, CTpOEHHE aToMa (aTOMHOIO sijpa), TepMOsiiepHas
peaxkuusi, THUIBI ONTHYECKUX CIIEKTPOB, TpaHCPopMaTop, LEMHas peaklus,
HBOJIIOLIMA, DJIEKTPOMAarHUTHas MPUPOAA CBETa, JJEKTPOMArHUTHOE IIOJIE,
AJIGKTPOMArHUTHBIE BOJIHBI, DHEPIUs ATOMHBIX SJE€p, SHEPrUsl CBS3HU, SBIICHUE
CAaMOWHIYKIINH, SBJICHUS 3JEKTPOMAarHUTHOM UHYKIIUH, SIIE€PHBIE CUJIbI, STCPHBIM
peakTop.

IIpumepnvie gppazvi

CBoOOsHBIE KOJIEOAHUSI — ATO KoJieOaHUs, KOTOphIE MPOUCXOIAT H3-3a
HaYyaJbHOIO 3amaca YHEpruu.

KonebarenbHble CcHCTEMBI — 3TO CHUCTEMBI TeJ, KOTOpbIE€ CIHOCOOHBI
coBepIIaTh CBOOOHBIC KOJICOAHMUSI.

[lepuon konebaHuit — 3TO MPOMEXYTOK BPEMEHH, B T€YEHHE KOTOPOTO TEJIO
COBEpIIAET OJIHO MOJTHOE KoJieOaHHe.

51 MOTY OTBETUTD Ha BOIIPOC O TOM, UTO Ha3bIBAETCS AUCIIEPCUEH CBETA.

S xouy pacckaszaTh O pe3yJbTaTax OIbITa MO MPEIOMIICHUIO O€JI0ro CBeTa B
IpU3ME U MOTY CHI€TIaTh BHIBOJ.
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S Xouy MOSCHHUTH, B 4E€M 3aKirO4aeTcs (U3MYECKas MPUYMHA Pa3THIUS
LIBETOB OKPY’KaIOIIUX HAC TEl.

S Mory OOBSCHUTH, YTO TaKO€ CIEKTpOrpaMma M 4YeM CIeKTporpad
OTJINYAETCS OT CIIEKTPOCKOIIA.

Merton criekTpaibHOrO aHajgu3a paspadoran B 1859 roay Kupxrod u ero
COOTEUECTBEHHUK, HeMelknii XuMuk P. Bbyn3eH. CnekTpaibHbIM aHAIN30M
Ha3bIBACTCA METOJ OIpPEACIEHUsI XHMHUYECKOTO COCTaBa BEIIECTBA IO €ro
JMHENYaTOMY CIIEKTpY.

S xouy pacckaszarb O TOM, KaK MOKHO ITOJYYUTH JIMHEWYATBIA CIEKTP
WCITyCKaHUS HATpHsl.

S Mory onucath MEXaHU3M MOJYYCHUS TUHEUUYATHIX CIEKTPOB MOTJIOMICHHUS.

Mpl o0bsicHuin  cyTh 3akoHa Kupxroda, kacaromerocs JIUHEHYaThIX
CIIEKTPOB MCIYCKAHUS U MOTJIONICHUS.

MBI y3HaIu 0 TOM, YTO TAKOE€ CIIEKTPaIbHbIN aHATIU3 U KaK OH MPOBOAUTCH.

S TOoTOB pacckazaTh O MPUMEHEHUHU CIIEKTPAIbHOTO aHAJIN3A.

Anb(ha-gacTHUIIBI — 3TO TOJIOKUTENIBHO 3apsiKEHHBIC YacTUllbl. beTa-uacTuiibt
— 3TO OTPHULATENIBHO 3apsKEHHbIE YacTulbl. HelTpalbHBIMU HA3bIBalOT raMma-
yacTulbl. X Takyke Ha3bIBalOT raMMa-KBAaHTAMH.

IIpumepHuie 661600061

Mexanuueckue KoieOaHUs — 3TO TOBTOPAIOIIMECS Yepe3 paBHBIC
MPOMEXKYTKA BPEMEHU NBUXKEHUS. [Ipu Takux NBUKEHUSX TEJIO MHOrO pa3 U B
Pa3HBIX HAMPABJICHUSAX MTPOXOAUT MOJIOKEHUE PABHOBECHS.

MastHuk — 310 TBEpHOE Teno. I[log melcTBUEM NPHIOKEHHBIX CUJI OHO
COBEpIIACT KOJeOaHusl OKOJIO HEMOABUKHON TOUKHU MU BOKPYT OCH.

CBoOonHble KOJIEOaHUS B OTCYTCTBHME TPEHHUS M CONPOTUBIICHUSA BO31yXa
Ha3bIBAIOTCS COOCTBEHHBIMU KojleOaHusiMH. VX yacToTa Ha3bIBaeTCd COOCTBEHHOM
YacTOTOM K0J1e0aTeTbHON CUCTEMBI.

B npupoae u TexHHMKe pacnpoCTpaHEHbI KoJieOaHUsl, KOTOPhIE Ha3bIBAIOT
rapMoHuYeckue. ['apMoHHYECcKHe KoJieOaHUsi — 3TO TaKue KoJieOaHUs, KOTOPhIC
MPOUCXOIAT  MOJ  JEHUCTBUEM  CHJIbI, MPOMOPUUOHATBHOM  CMEIIECHUIO
KOJICOITIOIIEHCS TOYKU U HAIIPABJICHHOW MTPOTUBOIIOIOKHO 3TOMY CMEIICHUIO.

DIIEKTPUYECKHUI TOK — 3TO HANPABICHHOE ABUKECHUE 3aPSKCHHBIX YacTull. B
pe3yapTare MOXKHO CKa3aTh, YTO MArHUTHOE IOJE CO3AAETCS JIBUKYIIUMUCS
3apsHKEHHBIMU YaCTUIIAMU — MOJIOXKUTEIBHBIMU U OTPULIATEILHBIMHU.

[IpaBwio OypaBuuka (WJIM MPABUIO MPABOTO BHUHTA) 3aKJIIOYAETCS B
cienytomieM. Ecniu  HampaBieHHe TOCTYNaTeIbHOTO JBWMXKEHHUS OypaBuMKa
COBIIAJIa€T C HAIMIPaBJICHUEM TOKa B IIPOBOJIHUKE, TO HAMPABJICHUE BPAIICHUS PYyUKHU
OypaBumMKa COBIIQJAET C HAMPABJICHUEM JIMHUN MAarHUTHOTO TOJIS TOKA.

Tpanchopmarop — 3TO yYCTPOWCTBO, KOTOPOE TMPEAHA3HAYEHO IS
YBEIUYEHUs] WM YMEHBIICHUS TIEPEMEHHOIO0 HamNpsKEHUsT W CHUJIbI  TOKa.
Tpanrcopmarop uzo0pén pycckuii yuénsiii [laBen Huxonaesuu S610ukoB B 1876
rony. B ocHoBe paboThl TpaHchopmaTopa JEKHUT SBJICHHE 3JIECKTPOMAarHUTHOU
WHTYKIINH.
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Jlucrniepcus cBeTa — 3TO 3aBUCUMOCTD IOKA3aTelIsl IPEJIOMIICHHS BEIIECTBA U
CKOPOCTH CBETA B HEM OT YaCTOThI CBETOBOU BOJIHBI.

MaccoBoe 4ucIIo sIpa aToMa JAaHHOTO XUMUYECKOTO 3JIEMEHTA C TOUHOCTBIO
JIO LEJBIX YKCEJl PABHO YMCIY aTOMHBIX €IMHUIl MACChI, COJEPKAIIUXCSI B Macce
ATOTO sipa. 3apsAIHOE YUCIO A/Ipa aTOMa JAHHOIO XMMHYECKOTO 3JIEMEHTA PABHO
YUCIIY DJIEMEHTAPHBIX AJEKTPUUYECKUX 3apsiioB, COAEPKAIIMXCS B 3apsie 3TOTO
anpa. Mbl MOMHUM, YTO 3JEMEHTAPHBIM JJICKTPUYECKUM 3apsiioM Ha3bIBACTCS
HAaUMEHBIIUN DJIEKTPUUECKUN 3apsii, NOJIOKUTEIbHBIA WM OTPULATEIbHbIN,
PaBHBIN 10 MOAYJIIO 3apsay AJIEKTpoHAa. MOXKHO CKa3aTh TaK: 3apsA0BOE YUCIIO
PaBHO 3apsy sipa, BRIPAXKEHHOMY B 2JIEMEHTAPHBIX JIEKTpUUECKUX 3apsiaax. O0a
ATU YHUCJAa — MACCOBOE M 3apsiIOBOE — BCErAa LEJbIE U MOJOKUTENbHbIE. OHU HE
UMEIOT Pa3MEPHOCTH, T.€. €AUHUIl U3MEPEHHUSI, TOCKOIBKY YKa3bIBAIOT, BO CKOJBKO
pa3 Macca u 3apsn sapa 0obllie eTUHUIHBIX.

OOmiee 4MCIO HYKIOHOB B fAJIp€ HA3bIBA€TCSI MACCOBBIM YHCJIOM U
o0o3HavaeTcst OykBoi A. UHCIIO MPOTOHOB B SIAPE HA3BIBAETCS 3apPSAI0BBIM YHCIOM
u obOo3Hauvaercss OykBoW Z. MwuHUMallbHasi »SHEpPrus, HeoOXoaumas s
pacuIerIeHUs siipa Ha OTAEIbHBIC HYKJIOHBI, Ha3bIBAETCSI DHEPTUEH CBSI3H SApA.

TepmosiiepHOIl Ha3bIBaeTCs pEAKIUsl CIUSHUS JIETKUX sifep (Hampumep,
BOJZIOPOJIA, TENUsl U JPYTUX), MPOUCXOJAIIAs MMPU TEMIEepaTypax OT JIECITKOB JI0
COTEH MUJUIMOHOB I'PayCoB.

B coctaB Conneunoit cucremsbl Bxonut Cosnaile. Bokpyr Hero obparatores 8
Oospinx miaaHer. B mopsake yaanenust ot CoJiHIIa OHA pacrioiararoTcs B TakOM
nocieaoBaTeabHoCTH: Mepkypuii, Benepa, 3emiist, Mapc, FOnurep, CarypH, Ypas,
Hentyn. Bokpyr Bcex mmaHer, kpome Mepkypuss U BeHepsl, oOpamatorcst ux
€cTeCTBeHHbIE CyTHUKH. CyIIeCTBYET enlé TpyIIa MIaHeT-KapJIMKOB. DTy TPYIIITY
coctaBisioT 5 mnanet: Lepepa, Ilnyton, Xaymea, Makemake, Opuna. Macca u
pa3Mephl ATUX IIJIaHe 3HAYUTEILHO MEHBIIIE, YeM y OoJbiux. Kpome riaHer BOKpyT
Connua aBwxytcs Maible Tena CoaHEYHOM CUCTEeMbl. DTO acTepOUbl, KOMETHI,
METEOpHBIE Tea.

AtMocdepa 3emin — 3TO BHEIIHAS Ta3oBasi 000j0uka. OHa HAUMHAETCs y e€
MOBEPXHOCTH U MPOCTUPAETCS B KOCMUYECKOE IPOCTPAHCTBO MPUOIM3UTEIHHO Ha
JIBE€ THICSIYM KUJIOMETPOB. ATMocdepa umeeT 00JIBII0E IKOJIOTHYECKOE 3HAUCHUE.
Ona 3amuiaer BCE KUBbIE OPraHU3MbI 3eMJIU OT TYOUTEIBLHOTO BIIUSHUS
KOCMUYECKUX M3JIYYEHUH U YyJapOB METEOPUTOB, PpETYJIHPYET CE30HHbIC
TeMIlepaTypHbIE KOJeOaHus.

3Bé3mp1 Bo BceenenHodt 00beIUHEHBI B TUTAHTCKUE 3BE3NIHBIE CHCTEMBI,
Ha3bIBa€Mble TallakTUKamu. ['amaktuka (win MIileuHbId MyTh) — 3TO 3BE3HAL
CHUCTEMA, B COCTaBE KOTOPOil HaxoAauTcs Hae CoyHIE.

PacnipenesieHne y4eOHbIX YaCOB 110 TEMATHYECKHUM pa3/ieiam
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7 Knacc

No Haszeanue tembl Bcero KoHTponapHbBIX
n/n JacoB pabor
1 dusnka u e€ posib B TO3HAHUHU 6 -
OKPY’KAIOIIEro MUpa
2 [TepBoHayuanbHBIC CBEJACHUS O 9 1
CTPOCHHUH BEIIECTBA
3 JIBmKeHne U B3aMOJICHCTBHUE Tell 26 1
4 JlaBrieHuie TBEPABIX TEN, )KUAKOCTEN U 27 2
ra3oB
Hroro 68 4
8 knacc
No HazBanue Tembl Bcero KoHTpoabHbIX
n/n 4acoB pabor
1 PaboTa 1 MOITHOCTh. DHEprus 15 2
2 TernoBbIe SIBICHUS 29 2
3 DNEeKTPUYECKUE U MarHUTHBIE 24 2
SIBIICHUS
Hroro 68 6
9 knacc
No Haszeanue tembl Bcero KoHTponpHBIX
n/n 4acoB pabor
1 DNEeKTPUYECKUE U MarHUTHBIE 24 2
SIBIICHUS
2 MexaHnuecKue sIBJICHUS 44 4
Ntoro 68 6
10 knacc
No HazBaHue TeMbl Bcero KoHnTtposbHbIx
n/n 94acoB pabor
1 Mexannyeckre KojaeOaHus U BOJHBI 24 2
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2 DJIeKTPOMArHUTHOE TOJIe U 14
AJICKTPOMArHUTHBIC BOJIHBI

3 CBeToOBBIC SIBJICHUS 22

4 KBaHTOBBIC SIBIIEHUS 24

5 [ToBTOpUTENHEHO-0000IIAIOIINN 18
MOy

Hroro 102
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TemaTuuyeckoe NVIAHUPOBAHUE

7 kaacc
Koi- OCHOBHBIC
Ne Ha3sBanue, TeMbl BO XapaKkTepuCTHKA JICITCILHOCTH 00yYarOIIHXCs HaIpaBJICHUS
n/n 4acoB BOCIIUTATEIIHLHOU
NEITENBHOCTH
1 ®dusuka u e€ posib B 6 Breiasnars paznuyus MeXIy (QU3NYECKUMH W XUMHYECKUMU 1,2,45,6,7
[IO3HAHUU MIPEBPAIICHUASMH.

OKpY’KaIoIIero Mupa

[IpyBoaNTH MpPUMEpPHI HA OCHOBE COOCTBEHHOT'O OIbITA, OMUCHIBATH
CBOMCTBA TEl.

Pacnio3HaBath U KIAacCU(PUIMPOBATH (u3NYEeCKUX SIBICHUM:
MEXaHUUYECKHUX, TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
OTIPEEIIATh LIEHY AeJICHUs Iprubopa U MOTrPeIIHOCTh U3MEPEHNUS
Habmronate 1 onuchiBaTh GU3NYECKUE SIBICHMUS.

@opMynUPOBaTh BBIBOJBI.

BoaBurate runotessl, OOBICHSIONINX IPOCThIE SIBJICHUS, HAIPUMep:
— TOYEeMY OCTAHABIMBAETCA JBWXKYIIEECH MO TOPU3OHTAIBHOU
ITOBEPXHOCTH TEJO;

— IOYEMY B JKapKYyK0 MOTOAYy B CBETJIOW OAEKIAE MPOXJIATHEW, YEM B
TEMHOM.

Crpouthb mnpocreiiive Moaenu (U3NYECKUX SIBJICHUH (B BUAE
PUCYHKOB WJIM CXEM), HAIpUMeEp, aJICHUE Tella

Onpenensath LUEHY AENEHUS Kbl U3MEPUTEIBHOTO MPUOOpa.
N3MepsITh TMHENHBIX pa3MEPOB TEII U MPOMEKYTKOB BPEMEHU C
Y4ETOM HOTPELIHOCTEN.

N3mepsTh 00bEMa )XKUIKOCTH U TBEPAOTO TETA.

W3mepsaTs TeMnepaTypy Ipy HOMOIIM KUIKOCTHOTO TEPMOMETPA U
JIaTYUKA TEMIIEPATYPHI.
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BEITIOTHITE TBOPYECKHE 3aTaHUS TT0 TIOMCKY CTIOCOOOB H3MEPEHUS
HEKOTOPBIX (PU3NUECKHUX XapAKTEPUCTHUK, HATIPUMED, Pa3MEPOB MAJTbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIAIEHHBIX 00BEKTOB, OOJIBIIIUX
pacCTOsTHUM, MaJIbIX MPOMEXYTKOB BpeMeHH. O0CyXIeHne
npeJyIaraéMbIX Crioco00B.

HepBOHaqaanme
CBCACHUA O CTPOCHUU
B€IICCTBA

HabGmrogaTh OMbITHL, CBUACTENBCTBYIOMMX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHUM BEUIECTBA: OIBITHI C PACTBOPEHHEM PA3IUYHBIX BEILIECTB B
BOJIE.

YMeTh OlleHMBaTh pa3Mepbl ATOMOB M MOJIEKYJ C HCIOJIb30BaHUEM
(doTorpaduii, NOJTy4YEHHBIX HA aTOMHOM CHJIOBOM MuKpockone (ACM).
YMeTh onpenensaTe pa3Mepbl MAIbIX TEN.

HaGmrogath u OOBACHATH OpPOYHOBCKOI'O JBUKEHUS U SIBICHUS
mudy3un.

[TpoBoauTh ¥ OOBACHATH ONBITBI 1O HAOIIOACHUIO TEMJIOBOTO
pacUIMpEHHUs Ta30B.

[TpoBOAUTH 1 OOBACHATH ONBITHI IO OOHAPYKEHHIO CUJI MOJIEKYJISIPHOTO
NPUTSDKEHUS U OTTaJIKUBaHusl. Onucanue (¢ UCIOIb30BaHUEM MPOCTHIX
Mojiesiell) OCHOBHBIX pa3jM4Mii B CTPOCHUU Ta30B, KUIKOCTEH W
TBEPABIX TEII.

3HaTh OOBSICHEHHE MaJION CKUMAEMOCTH KUAKOCTEH M TBEPHBIX TEll,
OOJIBIION CKUMAEMOCTH I'a30B.

3HaTh OOBACHEHHE COXpaHeHUs (POpPMBI TBEPABIX TEN U TEKY4YECTH
AKUIKOCTH.

[IpoBOIUTH OMBITHI, TOKA3BIBAIOLIUX, YTO B TBEPAOM COCTOSIHUU BOJIbI
YacTHUIIbl HaXOAATCS B CPEAHEM Jaiblle APYr OT Apyra (MJIOTHOCTb
MEHBIIIE), YEM B JKUJIKOM.

1,2,3,4,5,6,7,8,9

JBuxeHue u
B3aUMOJIEUCTBHUE TEI

26

HCCHGI{OB&TB PaBHOMCPHOI'O ABUXKCHUS U OIIPCACIIATL €TI0 IIPU3HAKOB.

1,2,3,4,5,6,7,8
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HabmronaTe HepaBHOMEpPHOE ABM)KEHHUE U ONPEIENSTh €ro OTIIMYHUS OT
PaBHOMEPHOTO JIBUKCHHSL.

Pemate 3amaun Ha omnpeneneHHe IMyTH, CKOPOCTH W BpPEMEHH
PaBHOMEPHOTO JIBUKCHHUS .

AHanm3upoBath rpaguKH 3aBUCUMOCTHU IYTH U CKOPOCTU OT BPEMEHHU.
OOBSCHATh U MPOTHO3UPOBATH SIBJICHUS, O0YCIOBICHHBIX HWHEpPLUEH,
HapUMep: YTO MPOUCXOIUT MPH TOPMOXKEHHU WIIM PE3KOM MaHEBpe
aBTOMOOWJISA, TIOYEMY HEBO3MOXXHO MTHOBEHHO MPEKPATHTD JBHXKEHHE
Ha BEJIOCUIIE/IC WM CaMOKaTe U T.

[TpoBoANTH ¥ aHATM3UPOBATH OMBITHI, AEMOHCTPUPYIOMINX U3MEHEHHUE
CKOPOCTH JBMKCHHS TeJla B pe3yNbTaTe ACHCTBHS Ha HETO APYTUX TEJ.
Pemats 3amaun Ha onpeieIeHre Macchl Telna, ero 00bEMa 1 TUIOTHOCTH.
Haxoauts wmaccy Tena pa3auuHbIMH CIIOCOOaMH.

Omnpenensth MIOTHOCTh TeJa B PE3ylbTaTe M3MEPEHHUS €r0 MacChl H
o0bEMma.

3HaTh B3aUMOJICHCTBHE KAaK MPUYMHBI U3MEHEHHsI CKOPOCTH Teja WIIH
ero nedopmanum.

3Hath cuity ynpyroctu. MccienoBanue 3aBUCUMOCTH CUIIBI YIIPYTOCTH
OT YAJUHEHUS PE3UMHOBOTO IIHypa WM MPYXHUHBI (C MOCTPOCHUEM
rpaduka).

AHaIM3 TPaKTUYECKUX CUTYaIlMid, B KOTOPBIX MPOSIBIISETCS ACWCTBUE
CHJIBI YIIPYTOCTH (YIPYTOCTh Ms4a, KPOCCOBOK, BETOK JIepeBa U Ap.).
AHanu3upoBaTh CUTYAIMH, CBI3aHHBIX C SIBJICHUEM TSATOTCHHS.
OOBACHATD OpPOUTATBFHOTO JBWKECHHS IIJIAHET C HCIOJIh30BAaHHEM
SIBIICHUS TATOTeHHsI U 3akoHa nHepuuu (MC — acTpoHOMES).

YMeTh U3MepATh BeC Tella ¢ MOMOIIbI0 auHamomeTpa. OO0CHOBaHWE
ATOTO Cocoda U3MEpPEeHUsl.

AHanu3 1 MOJCIMPOBAaHUE SIBJICHUS] HEBECOMOCTH.
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OKCIEpUMEHTAIBHO MOJIy4aTh IpaBuia CIOKEHUS CUJI, HAIPaBJICHHBIX
BJIOJIb OOHOW mpsiMoi. OmnpeneneHue BETUYUHBI PAaBHOACHCTBYIONICH
CHIL.

3HaTh CWJIy TPEHHUSI CKOJIBKEHUS U CUJIbI TPEHUS TIOKOSL.

HccnenoBarh 3aBUCUMOCTb CHJIBI TPEHHMS OT Beca Tela U CBOMCTB
TPYILMXCS TOBEPXHOCTEMN.

AHanu3upoBaTh NPAKTUYECKHUE CUTYAlMHM, B KOTOPBIX IPOSBISAETCS
JEICTBUE CUIIBI TPEHUS, UCIOJIb3YIOTCS CIIOCOOBI €€ YMEHBUICHUS WU
YBEJIMYEHHMS (KaTaHUE HaA JIbDKAX, KOHbKaX, TOPMOXXEHUE aBTOMOOWIIA,
UCIIOJIb30BAaHUE TMOJAIINUITHUKOB, TIABAHUE BOJHBIX >KUBOTHBIX U Jp.)
(MC — 6uosnorus).

PemaTe 3a1auu ¢ uCnosib30BaHUEM (DOPMYJT 1Sl pacu€Ta CUIIbI TSKECTH,
CWJIbl YIIPYTOCTH, CUJIBI TPEHHS.

JlaBineHue TBEPIbIX
TEJI, )KMJIKOCTEH U
ra3oB

27

AHanu3upoBaTh U OOBACHSTH OIBITHI U TPAKTUYECKUX CUTYAIIHH, B
KOTOPBIX MPOSIBIISIETCS CUJIa IABJICHUS.

O6ocHOBaHKE CITIOCOOOB YMEHBIICHUS U YBEJIMUCHUS JTaBJICHUS.
3HaTh 3aBUCUMOCTH JaBJICHUS Ta3a OT 00bEMa U TeMIIepaTyphI.
3HaTh 0COOCHHOCTEH Tepeaaun JaBIeHusl TBEPABIMU TEIaMHU,
KUJKOCTSIMU U ra3amMu

dopmynupoBath 3akoH [lackass.

PemaTe 3a1aun Ha pacu€T AaBICHUS TBEPAOTO TENA.

NmeTs mpeacTaBieHUs 3aBUCUMOCTH JABJICHUS )KUIKOCTH OT TITyOUHBI
MOTPYKEHUSI ¥ TNIOTHOCTHU KUJKOCTH.

HaOmronath 1 00BACHATH TUAPOCTATUUECKUHN MTapaoKC Ha OCHOBE
3akoHa [lackais.

dopMyIHpOBaTH CBOKMCTBA COOOIMIAIOIIUXCS COCY/IOB.

Pemiats 3a1aun HA pacy€T AaBICHUS KUJIKOCTH.

OOBSICHATH TPUHITUN ICUCTBUS THIPABINYECKOTO Mpecca.

1,2,3,4,5,6,7,8
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AHanM3UpOBaTh U OOBACHSITH MPAKTUYCCKUX CUTYAIUH,
JIEMOHCTPUPYIOIINX MPOSIBJICHUE JABIICHUS dKUJIKOCTU U 3aKOHA
[Tackaiis, HarpuMep, MPOIIECCOB B OPraHU3Me MPH TITyOOKOBOIHOM
HBIPSHUM.

DKCNepUMEHTAIBHO 0OHAPYKUBATh aTMOC(PEPHOE JTaBIICHUSI.
AHanu3upoBaTh U OOBACHSTH OIBITHI U MPAKTUYECKUX CUTYAIIHM,
CBSI3aHHBIX C JICUCTBHEM aTMOC(HEPHOTO JTABICHUS.

dopMmynupoBaTh 00BICHEHHE CYIIECTBOBaHUS aTMOCcGephl Ha 3emiie U
HEKOTOPBIX IUIAHETAX WJIM €€ OTCYTCTBHS Ha IPYTUX IUIaHeTax u JlyHe
(MC — reorpadusi, acTpOHOMHS ).

[ToHnMaTh U3MEHEHUS MIOTHOCTH aTMOC(EPBI C BHICOTOM U
3aBUCUMOCTH aTMOC(HEPHOTO JABJICHUS OT BHICOTHI.

Pemiats 3aaun Ha pacyET aTMOC(HEPHOTO JIaBJICHUSI.

3HaTh ycTpoiicTBa 0apomMeTpa-aHepoUIa.

DKcrnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS KUKOCTH U Ta3a Ha
IIOrPYKEHHOE B HUX TEJIO.

DopMynMPOBATh ONPEAECIEHNUE BBITATKUBAOLIEH CUIIbL, IEUCTBYIOIIEN
Ha TEJO, NOrPyKEHHOE B KUJIKOCTD.

[IpoBomuTE ¥ OOCYKIIaTh OMBITHI, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAIKABAIOIIEN CUJIBI, JEHCTBYIOLIEH HA TEJIO B ) KUIAKOCTH, OT
00bEéMa OrpyKEHHOM B KUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH
KUJIKOCTH.

HccnenoBarh 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA NOTPpyKEHHON
B JKMJKOCTh YaCTH Tea.

PemaTe 3a1aun Ha NpUMEHEHUE 3aKOHA ApXUMea U yCIOBUSA
TIJIaBaHUs TET.

YMeTh HAXOUTh T'PYy30NOABEMHOCTD CYJIHA.

8 kiacce
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No Kou- OcCHOBHBIC
/1 Paznensl, TeMbI BO XapakTepucTuKa IeATeIbHOCTH 00yUJaroImerocs HaIpaBJICHUS
4acoB BOCIIMTATCIILHOU
NEITENBHOCTH
1 PaGora 1 MOLITHOCTE. 15 | YMeTh 3KCHEepUMEHTAIbHO OMNPEAeNIaTh MEXaHUYECKYI0 padOTy CHIIBI 1,2,3,4,5,7,8

DHeprus

TSDKECTU TPU MAJACHUM Tejla M CHUJIbl TPEHUA MPH PABHOMEPHOM
MePEMENICHUH TEJa M0 TOPU3OHTAIBHON TOBEPXHOCTH.

YMeTh paccUuThiBaTH MOIIHOCTh, pPa3BUBAaEMOW MPU MOABEME IO
JIECTHUIIE.

Pemare 3amgaum Ha pacd€éT MEXaHUYECKOU PaOOTHI U MOITHOCTH
OnpenensaTe BBIMTPBIIT B CHJIE MNPOCTHIX MEXAaHU3MOB Ha IIPUMEPE
pblyara, TMOJBM)XHOTO U HEMOJBUXHOTO OJIOKOB, HAKJIOHHOM
TIJIOCKOCTH.

HccnenoBath yCcaoBUsI paBHOBECHUSI pblyara.

3HaTh CBOMCTBA MPOCTHIX MEXAHW3MOB B Pa3JIMUHBIX UHCTPYMEHTAX U
MIPUCIIOCOOJICHUSX,, UCTIOIB3YEMbIX B OBITY U TEXHUKE, 4 TAKKE B KUBBIX
opranuzmax (MC — Guonorus).

VYMeTh 3KCIepUMEHTAJIbHO JIOKa3blBaTh pPaBEHCTBA paboT TmpHu
MIPUMEHEHUH TTPOCTHIX MEXaHU3MOB.

Ywmers BeranciaTh KIIJI HakTOHHOM TITIOCKOCTH.

PemaTe 3a71aun Ha MpUMEHEHWE MPaBUJia pABHOBECHS phlyara u Ha
pacuét KII.

DKCNIEPUMEHTAILHO  OMNPEACIICHUE HW3MEHEHUS KHHETUYECKOW |
MOTEHIIUAJIBHOW PHEPIUM TeJla MPU €ro CKaThIBAHUU MO HAKJIOHHOU
TIJIOCKOCTH.

dopMyIupoBaTh OMNpEAeICHUs 3aKOHAa COXPAaHEHUs MEXaHWYECKOU
SHEPIUHU

3HaTh rPaHUIIBl TPUMEHUMOCTH 3aKOHA COXPAHEHUS DHEPTUH.
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Pematn 3aJ1a4M C UCIIOJIb30BAHUCM 3dKOHA COXPAHCHMW DHCPIUN

TemnoBeie SIBICHUS

29

OOBsICHAT, OPOYHOBCKOE ABUKEHUS, sIBIICHUA TU(Py3uto U  3HATH
pazuuusi MEXAY HUMH Ha OCHOBE IIOJOKEHUH MOJIEKYJISIPHO-
KMHETHYECKOW TEOpPUH CTPOCHUS BEIIECTRA.

OOBbsICHEHUE OCHOBHBIX PA3IMUMi B CTPOCHUM Ta30B, KUAKOCTEH W
TBEPABIX TEI C HCIOJb30BAHUEM IOJIOKEHUH  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpPUH CTPOCHUS BEIIECTRA.

[TpoBOIUTH OMBITHI MO BBHIPAIMBAHUIO KPUCTAILIOB IMOBAPEHHOW COJIN
WIN caxapa.

[IpoBOIUTE ¥ OOBSACHATH OMBITHI, JEMOHCTPUPYIOMNX KAMMIIAPHBIC
SIBJICHUSI M SIBJICHHEC CMAaYBaHMS.

OOBSICHATH PONh KANWJUIAPHBIX SBICHWUW IS TOCTYIICHUS BOJIBI B
opranusM pactenuit (MC — ouomnorus).

HaGmrogath, mpoBOAUT, U OOBSACHATH OMNbBITHI 10 HAOIIOJCHUIO
TEIJIOBOTO PACHIUPEHHUSI Ta30B, KUIKOCTEN U TBEPIBIX TEII.

OOBSICHATH COXpaHEHUsT 00bEMa TBEPIBIX TEJ, TEKYUYECTH KUJIKOCTHU (B
TOM YHCJI€, PA3HHUIIBI B TEKYUYECTH JIJISl pa3HBIX JKUJKOCTEHN), TaBICHUS
rasa.

[IpoBOIUTE OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBIICHUS
BO3JlyXa OT €ro 00bEMa U HATPEBAHMS WIIA OXJIAXKACHUS, U X
O0O0BSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO yUEHUSI.
AHaM3UpOBaTh MPAKTUYECKUE CUTYAIIUH, CBI3aHHBIX CO CBOMCTBAMHU
ra3oB, KHUJIKOCTEH W TBEPBIX TEI.

O06o0cHOBaHME MTPABUIT U3MEPEHUS TEMITePaTypPhI.

CpaBHHBaTh Pa3IMYHBIC CIIOCOOBI M3MEPCHHMSI M IIIKAJT TEMITCPATYPHI.
Hab6mrogaTh 1 0OBACHATH OMBITHI, IEMOHCTPUPYIONTUX N3MCHCHUE
BHYTPEHHEH SHEPTHH Tella B Pe3y/IbTaTe TeIUIONEpenaun U padoTh
BHEIITHUX CHIL

1,2,3,4,5,6,7,8
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HabnronaTh 1 0OOBSCHATH ONBITHI, OOCYK/IEHUE MTPAKTHYECKHIX
CUTYyallui, JEMOHCTPUPYIOIIUX PA3IUYHbIC BUbI TEIUIONEPEIAUu:
TEIUIONPOBOJIHOCTh, KOHBEKIUIO, U3TyUYECHHE.

HccnenoBars siBJIEHUS TEIIO0OOMEHA MPY CMEITUBAHUU XOJIOJAHOU U
ropsiueu BOIBI.

Hab6nrogaTh ycTaHOBJIEHUE TEIIOBOTO PAaBHOBECHS MEXKIY ropsueit u
XOJIOHOM BOJOM.

Onpenensts (M3MEpEeHUE) KOJIUUECTBA TEIUIOThI, TOJIYYE€HHOTO BOJION
MIPY TETUTIOOOMEHE ¢ HArPEThIM METAJUTHYECKUM ITHITUHIPOM.
Onpenensatb (M3MEPEHNE) yIETbHON TEIIOEMKOCTH BEILIECTBA.

Pemiats 3a71a4u, CBSI3aHHBIX C BEIYMCIICHUEM KOJIMUECTBA TEIJIOTHI U
TEIJI0OEMKOCTH MPHU TEMI000MEHE.

AHaJIM3UPOBATh CUTYAIIMHU TPAKTUUECKOTO UCIIOIb30BaHUs TETUIOBBIX
CBOMCTB BEIIECTB U MaTEPHUAJIOB, HAIPUMED, B LEIAX
AHEProcOepeKEHUs: TETIIOU30JIALINS, SHEPTOCOEPETaAIOINE KPBIIIIH,
TEPMOAKKYMYJISITOPBI U T.1.

HabGnronate sBieHMS MCTIApEHUS U KOHJICHCAIIUU.

HccnenoBath npoLecc HCHApEeHUs Pa3IMUHbIX KUIKOCTE.

OOBSICHATH SIBICHUSI UCTIAPEHUS M KOHJCHCAIIMM Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUYECHHUSI.

HabGmrongaTs 1 0OBACHSATH MPOLIECC KUTICHUS, B TOM YKCJIE 3aBUCUMOCTHU
TeMIepaTypbl KUIICHUSI OT TaBJICHUS.

Onpenenste (M3MEpEeHNEe) OTHOCUTEIHHOM BIaKHOCTH BO3/1yXa.
HaGnrogate mnpounecc TUIaBi€HUS KPUCTAUIMYECKOTO  BEILECTBA,
HarpuMmep, Jbja.

CpaBHUBATH MPOLIECCHI IJIABJICHUST KPUCTAULTNYECKUX TEJl U
pa3MsArdeHus Mpyu HarpeBaHUM aMOPQHBIX TEJl.

Onpenensite (M3MEpPEHNE) yIeIbHOM TEIIOTHI TUIaBJICHUS JIbJIA.
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OOBSICHATH SABJICHUS IIJIaBICHUS U KPUCTALIM3ALMHI HA OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YYEHHS.

Pemate 3a1aun, CBA3aHHBIX C BBIYMCICHUEM KOJIMYECTBA TEILIOTHI B
IIpoleccax TEIUIONEpPEeaadn MPH IUIABJIICHUN U KPUCTAJUIM3aLUH,
VCIIAPEHUU U KOHJICHCALIUH.

AHanmM3upoBaTh CUTyalUU IPAKTUYECKOTO IPUMEHEHUS SIBJICHUI
IUTABJICHUS U KPUCTAJLIN3ALMH, HAIPUMED, ITOJIYyUYEHNUE CBEPXUYHUCTHIX
MaTepHualioB, COJIEBas TPEJIKa U Jp.

AHanu3upoBath padOTy U OOBIACHATH MIPUHIIMII JEHCTBHS TEIJIOBOTO
JBUTATEIIA.

BpIUuCIATh KONMMYECTBA TEIIOTHI, BBIACISIOMIETOC IPU CTOPAHUU
pa3nuuHbIX BUIOB ToruuBa, U K111 aeuraresns.

OOcCyX)aaTh 3KOJIOTMYECKUX MOCIEACTBUI UCIIOJIb30BaHUS IBUTaTEIEH
BHYTPEHHETO CrOpaHus, TEIIOBbIX U ruaposniekTpoctanuuid (MC —
DKOJIOTHS, XUMHS).

DJIEKTPUUECKUE U 24 | HaGmronath ¥ MPOBOJUTD OIBITOB IO AJICKTPU3AIUHU T MPH 1,2,3,4,5,6,7,8,9
MarHUTHBIE SIBJIEHUS COTIPUKOCHOBEHHUH M MHIYKITUCH.
HaOmronaTh 1 OOBSICHATh, B3aUMOJIEHCTBUSA OJHOMMEHHBIX U
Pa3HOMMEHHBIX 3apPsHKCHHBIX TEJ.
OOBSACHITH IPUHITUIT JICUCTBHUS DJIECKTPOCKOIIA.
OOBSICHATH SBJICHUE DJICKTPHU3AIUN TTPH CONTPUKOCHOBEHUH TEN U
WHIYKITUEH C UCTIOJIb30BAaHUEM 3HAHUA O HOCHUTEIISAX DJICKTPUUECKHUX
3apsI0B B BEIIECTBE.
Pacrio3naBaTh M OOBSCHSATD SBJIICHUE JICKTPU3AIMH B TIOBCETHEBHON
JKU3HU.
Hab6mronaTh ¥ 0OBSACHATH OTBITHI, HILTIOCTPUPYIOIINE 3aKOH
COXpaHEHHMS DJICKTPUUISCKOTO 3apsiia.
HaGmronath OMBITH IO MOJICTMPOBAHHUIO CUIOBBIX JIMHHUM
AIEKTPUUECKOTO TIOJIA.
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HccnenoBath 1€MCTBUS SJIEKTPUUECKOTO MOl HA TPOBOAHUKH U
JARJTICKTPUKHU.

HabGmronaTh pa3nuyuHbie BUABL JEHCTBUS SJIEKTPUUECKOTO TOKA U
OoOHapy>KeHUE STUX BUIOB JIEHCTBUS B IOBCEITHEBHON KU3HH.

YMeTb coOMpaTh U UCIIBITHIBATH JIEKTPUUYECKYIO LIETb MOCTOSTHHOTO
TOKaA.

YMeTb U3MEPSITH CHITy TOKa aMIIEPMETPOM.

YMeTb U3MEPSTh JIEKTPUUECKOE HATPSHKEHUE BOJIbTMETPOM.
[IpoBOAUTE ¥ OOBSCHSTH ONBITHI, TEMOHCTPUPYIOLIUX 3aBUCUMOCTD
ANEKTPUUYECKOTO COMPOTUBIICHUS TPOBOJIHUKA OT €0 JIJTUHBI, TIOMIATU
MONEPEYHOT0 CEYEHMS U MaTepuara.

HccnenoBarh 3aBUCUMOCTD CUJIbI TOKA, IPOTEKAIOUIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUSI PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

9 kiacce

OCHOBHBIC
Ne Pa3znenbl, TeMbl Koun- XapakTepucTuKa JIeITeIbHOCTH 00yUYaroIerocs HanpaBJICHUS
n/n BO BOCIIUTATEIILHOM
4acoB JIeSITeIbHOCTH
1 DIIEKTPUYECKUE U 24 | YMeTh NpoBepsITh MpaBUjia CI0KEHUS HAMPSHKEHUN Mpu 1,2,3,4,6,8

MAarduTHBIC ABJICHUA

IIOCJIEIOBATEIbHOM COCUHEHUY ABYX PE3UCTOPOB.

YMeTh IpoBEPATH MTPAaBUIIA JUJISL CUJIbI TOKA IIPU NapaJIeIbBHOM
COCIMHEHHUH PE3UCTOPOB.

AHaJIM3UPOBATh CUTYALMIO [P TIOCJIEIOBATEIBHOM U MapAJLIETbHOM
COEIMHEHUH NTPOBOAHUKOB B JJOMAIIHUX YJIEKTPUYECKUX CETSX.
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Pemats 3ama4 ¢ ucnonp3oBanreM 3akona OMa u opmyn pacuéra
AIEKTPUYECKOTO CONPOTUBIIEHUS IIPU ITOCIENOBATENBHOM U
NapaJJIEIbHOM COEJUHEHUN IIPOBOJHUKOB.

Omnpenenenne paboThl JIEKTPUUECKOT0 TOKA, IPOTEKAOIIET0 Yepes
pe3ucTop.

YMeTh onpenensaTb MOIIHOCTD 3JIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucTope.

HccenenoBarh 3aBUCUMOCTD CHJIBI TOKA YEPE3 JIAMIIOUKY OT
HaIpsUKEHMS Ha HEW.

YwMmers onpenenars KII/] narpeBarens.

HccnenoBarh mnpeoOpa3oBaHUs SHEPTHH MPU OIBEME Ipy3a
AIEKTPOABUTATEIIEM.

YMeTh 00BACHATh YCTPOMCTBA U MPUHLIUI JEUCTBHS IOMAITHUX
AIIEKTPOHArpeBaTENbHBIX TPHUOOPOB.

OOBACHATH NPUUMHBI KOPOTKOT'O 3aMbIKAHUS U MIPUHIUIA IEHCTBUS
IJJABKUX IPEIOXPaHUTEIIEH.

Pemats 3agauun ¢ ucnosibzoBanuem 3akona Jxoyns—JIenua.
Habmro1aTh BO3HUKHOBEHUS 3JIEKTPUUECKOI0 TOKA B JKUIKOCTH
HccenmenoBarh MarHUTHOE B3aUMOJECHCTBHS ITOCTOSIHHBIX MAarHUTOB.
3HaTh CBOMCTBA MArHUTHOTO MOJIS IOCTOSIHHBIX MAarHUTOB IIPU UX
O00BEIMHEHUU U Pa3JICICHUN.

[IpoBOANTE OMBITHI 10 BU3YyAIU3ALMH TOJI IOCTOSHHBIX MArHUTOB.
3HaTh MMOHATHSI HAMAarHUYMBAaHUS BEIIECTBA.

HccenmenoBarh IEMCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
[IpoBOAUTE OMBITHL, AEMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIBI
B3aMMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa OT CUJIbI U
HaIIpaBJICHUS TOKA B KaTYIIIKE.
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AHaJIM3UPOBATh CUTYAIIMU TPAKTUYECKOTO TPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUYECKUX YCTPOUCTBAX,
MPOMBIIIUIEHHOCTH, MEAUIIMHE).

N3yuyarh 1€MCTBHS MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
N3y4yath 1€MCTBUS 3JIEKTPOJIBUTATEIIS.

N3mepste KIIJI a5eKTpoABUTraTeIbHOM YCTAHOBKH.
Pacno3HaBaTh 1 aHaIM3UPOBATh PA3JIUYHbIE TIPUMEHEHHUS
AJIEKTPOJBUTATENEH (TPAaHCTIOPT, OBITOBBIE YCTPOUCTBA U . ).
[IpoBOANUTE OMBITHI IO UCCIIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM
WHIYKIWAW: UCCIICIOBAaHNE N3MEHECHHI 3HAUEHUS U HAIIPABJICHUS
WHIYKIIHOHHOTO TOKA.

MexaHuyeckue
SIBJICHUS

44

AHaIM3UpOBaTh U OOCYXJaTh PA3IUYHBIC MPUMEPHI MEXaHUYECKOTO
JIBYOKCHUS.

OO6cy»X)aaTh TPaHUIIBI IPUMEHUMOCTU MOJICNIA «MaTePHAIIbHASI TOUKA.
OnuceIBaTh 3aKOH MEXaHUYECKOTO ABUKEHUS PA3IMUHBIMU CIIOCOOaMuU
(ypaBHeHue, Tabiuia, rpadux).

AHaJIM3UPOBATh JKU3HECHHBIC CHUTYallMM, B KOTOPBIX MPOSBISAETCS
OTHOCHUTEJIILHOCTh MEXaHUYECKOTO JBUKEHHS.

HabGmrogaTh MexaHUYEeCKOE JBMKEHUE Tella OTHOCUTEIFHO Pa3HbIX Tell
OTCYETA.

CpaBHUBATh MYTH U TPACKTOPUM ABMIKEHUSI OJTHOTO U TOTO K€ TeJa
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

3HaTh GOpMYITUPOBKY TeKcTa ["anuses 00 OTHOCUTEbHOCTH IBUKEHUS.
VYMeTh omnpenensitb CpPeIHIO CKOPOCTh CKOJBXEHUSI Opycka WiIu
JBYDKCHUS IIAPUKA 110 HAKJIOHHOM IJIOCKOCTH.

AHaIM3UPOBATh U 00CYXKIATh CIOCOOOB MPUOIMKEHHOTO ONPEICTICHUS
MTHOBEHHOW CKOPOCTH.

YMeTh ompeAensTh CKOPOCTh PaBHOMEPHOIO JABUXEHHUS (IIaphKa B
KUJKOCTH, MOJIETH SJIEKTPUYECKOTO aBTOMOOWIIS U T.11.).

1,2,4,5,7,8,9
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YMeTh ompenesiaTh IyTh, NPOUAEHHOTO 34 NAHHBIM IPOMEXKYTOK
BPEMEHU, W CKOPOCTH Teila 1o TrpaduKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOT'O JBM)KEHUSI OT BPEMEHHU.

OOcyxnath  BO3MOXKHOCTh  NPUHITMIIOB ~ JCHCTBUS  IPUOOPOB,
HU3MEPSIONINX CKOPOCTH (CITUIOMETPOB).

YMeTh BBIUMCIATH MOYyTh W CKOPOCTh TMPHU PABHOYCKOPEHHOM
MPSAMOJIMHEMHOM JABWKCHUHU Tea.

YMeTh onpenensiTh NPONHICHHBIN TYyTh U YCKOPEHUS ABUKECHUS TeJIa 10
rpaduKy 3aBUCHMOCTHA CKOPOCTH PAaBHOYCKOPEHHOTO TIPSMOJIMHEHHOTO
JBH>KCHUS TEJIa OT BPEMEHHU.

YMeTh onpenenarh yCKOPEHUs Tella MPU PaBHOYCKOPEHHOM JABUKEHUU
110 HAKJIOHHOM TJIOCKOCTH.

YMeTh U3MepSITh NEPUOJI U YACTOTY OOpaIeHHUs TeJia M0 OKPY>KHOCTH.
YMeTh HaxoJWUTh CKOPOCTh PABHOMEPHOTO JBMIXKEHHUSI Tejla TI0
OKPYKHOCTH.

Pemate 3amauM Ha oONpeAEICHHE KUHEMAaTUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUKEHUS PA3IMYHBIX BUJIOB.

Pacno3snaBath W mnpuOMMKEHHO ONMMUCHIBATH Pa3JIMYHBIC BHJIOB
MEXaHMYECKOTO JBIKCHHS B TIPUPOJIC M TEXHUKE (Ha MpuMepax
CBOOOJHO TIaJAIONIUX TEJI, JNBIJKCHHS >KMBOTHBIX, HEOECHBIX TeEJI,
TPAHCIIOPTHBIX CPEACTB U JIp.).

HaGmronats 1 00CykaTh ONBITHI C IBHXKECHUEM TeJa IPU YMEHBIICHUU
BIIMSIHUS APYTUX TEJ, NPEMSTCTBYIOIUX JBUKECHHUIO.

OO0cyx1aTh BO3MOKHOCTh BBIMOJHEHUS 3aKOHA UHEPIIMH B PA3IMYHBIX
CHUCTEMax OTCYETA.

HaGmronate u 00CyXaaTh MEXaHUYECKHUE SIBJICHUS, MPOUCXOASAIINX B
cucreMe orcu€ra «Temexka» npu €€ paBHOMEPHOM U YCKOPEHHOM
JIBIDKCHUH OTHOCHTEIIPHO KaOHMHeTa (PU3HKH.
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3HaTh ACHCTBUS C BEKTOPaMU CUJI: BBIMIOJHEHHE 3aJJaHUI TIO CII0KEHUIO
Y BBIYUTAHUIO BEKTOPOB.

HaGmronare w/uid  MOpOBOJUTH OTBITHI, JEMOHCTPUPYIOLINUX
3aBUCUMOCTh YCKOPEHUS Tejla OT MPUJIOKEHHON K HEMY CHUJIbI U MacChl
Tena.

AHaIM3UpoBaTh M OOBSICHATH SIBJICHUS C HCIOJIH30BAaHUEM BTOPOTO
3akoHa HeroToHA.

Pemate 3amaud ¢ MCIHOJIB30BAHMEM BTOPOro 3akoHa HploTOHa u
MpaBuia CJI0XKEHUS CUJL.

YMeETh OnpenesisiTh KECTKOCTh MPYKUHBI.

AHaIM3UpOBaTh CUTYyallUM, B KOTOPBIX HAOJIOAAIOTCS YIPYyTHE
nedopmaium, 1 X oObICHEHHE C UCIIOIb30BaHUEM 3aKoHa [ 'yka.
Pemate 3amgaum ¢ ucnosb30BaHUEM 3aKOHA ['yKa.

HUccnenoBarh 3aBUCUMOCTh CHIIBI TPEHUS CKOJIBXKEHUS OT CHJIbI
HOpMaJIbHOTO JaBiieHus. OOCYKJIeHHE pe3yJIbTaTOB UCCISIOBAHUS.
HaGmronats 1 00Cy)aaTh ONBITHI ¢ IBH)KCHUEM TeJia TIPH YMEHBIICHUH
BJIUSIHUSI APYTUX TEJI, TPEMSITCTBYIONINX JBU)KEHUIO.

JlercTBUSI ¢ BEKTOpaMM CHJI: BBIMIOJIHCHUE 3aJIaHUN 110 CIIOKEHUIO H
BBIUUTAHUIO BEKTOPOB.

Habmronenne w/uiam  TPOBEACHHUE  ONBITOB, JEMOHCTPHPYIOIINX
3aBUCUMOCTh YCKOPEHHUS Tejla OT MPUIIOKEHHON K HEMY CHJIbI M1 MacChl
Tena.

AHaM3UpoBaTh U OOBSICHATH SIBJICHUSI C HUCIOJIB30BAaHUEM BTOPOTO
3akoHa HeroToHa.

Pemate 3amaun ¢ MCHOJIB30BAHMEM BTOPOro 3akoHa HproTOHa U
MpaBuiia CJI0KEHUS CUJL.

HUccnenoBath 3aBUCMMOCTh CHJIBI TPEHUS CKOJIBXKEHUS OT CHJIbI
HOpMaJIbHOTO AaBieHus. OOCyX AeHNE pe3yIbTaTOB UCCIICTOBAHMUS.
Omnpenenenue kodhGUIMeHTa TPEHUS CKOJIBKCHUSI.
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YMeTh U3MEpSITh CUITY TPEHHUS MTOKOSL.

Pemare 3amaun ¢ ucCHoib30BaHUEM (GOPMYIBI JUIS CHIJIBI TPEHUS
CKOJIbYKEHUS.

AHanu3upoBaTh IBUKEHUS TEJ TOJBKO MOJ JEHCTBUEM CHIIBI TSKECTH
— cBOOOJIHOTO MaJICHUSI.

OOBACHATH HE3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJICHUS OT MacChl
Tena.

O1eHKa BEIWYMHBI CUJIbl TATOTEHMS, JEHUCTBYIOIIEH MEXIY IBYMs
TenaMu (JJ1s1 pa3HbIX Macc).

AHanu3 JBWKEHUsT HEOECHBIX TEN MO ACHCTBHEM CHIIBI TSATOTCHHS (C
UCTIOJIb30BAaHUEM JIOTIOITHUTENBHBIX UCTOYHUKOB HHPOPMAITHH).
Pemmarp 3amaun ¢ MCMONIb30BaHWEM 3aKOHA BCEMUPHOTO TATOTCHHS U
dbopMyIIbI 7151 pacy€Ta CUIIBI TSKECTH.

AHan3/0030p OPUTHHAIIBHOTO TEKCTa, OMMCHIBAIOIIETO IPOSIBICHUS
3aKOHA BCEMUPHOIO TATOTEHUS; BBINIOJIHEHHUE 3a/IaHUH 110 TEKCTY.
Habmonate M 0OCyXIaTh OIBITHI IO HW3MEHEHHMIO Beca Tela NpU
YCKOPEHHOM JIBUKEHUH.

AHanu3upoBaTh yCIOBUS BO3SHUKHOBEHHSI HEBECOMOCTHU U MIEPErPy3KH.
Pemmars 3aaun Ha onpeziesieHne Beca Tejla B pa3IMnYHbIX YCIOBUSX.
3HaTh CUJIBI, IEUCTBYIOIIMX Ha TEJIO, TOKOSIEEeCs Ha ONope.

YMeTh ornpenensiTh UEHTP TSHKECTH Pa3IndHbIX TEJ.

HaGmrogate u 00CyXAaTh ONBITHI, JAEMOHCTPUPYIOIIUX Mepeaavy
UMITyJIbCa MPU B3aUMOJICHCTBUH TEJl, 3aKOH COXPAHEHUS UMITYJIbCa PU
aOCOJIFOTHO YIIPYTOM U HEYNPYTOM B3aUMOJICHCTBUU TEIl.

AHaJIN3 CUTyallMil B OKPY’KAIOUIEH JKU3HU C MCITOJIb30BAHUEM 3aKOHA
COXpaHEHUSI UMITYJIbCa.

Pacnio3naBaHue sBIICHUSI pEAKTUBHOTO JIBIDKEHUS B IPUPOJIC U TEXHUKE
(MC — Guonorus).
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[IprMeHATh 3aKOH COXPAaHEHUs UMITYJIbCa U1 pacdy€ra pe3yJbTaToB
B3aUMOJICUCTBUS Tel (HAa IMpUMEpax HEYNPYroro B3aUMOJACHCTBUS,
YIPYIroro HEHTPaIbHOTO B3aUMOACUCTBUSA IBYX OJMHAKOBBIX TE€J, OAHO
U3 KOTOPBIX HEMOJBUKHO).

PemaTe 3a1a4u ¢ HCIOJIB30BAHMEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Omnpenenenne pabOTBl CWIBI YHOPYIOCTH IpU MOABEME TIpys3a C
UCIIOJIb30BaHUEM HETOABUKHOIO U MOJBUKHOTO OJIOKOB.

M3MmepeHne MOITHOCTH.

YMeTh U3MepSATh MOTEHIMATBHYIO YHEPTHUIO YIIPYTO 1e(pOopMHUpOBaHHON
IIPY’KUHBI.

YMeTh U3MEPATh KNHETUYECKYIO SHEPTUIO TEJIA MO JUIMHE TOPMO3HOTO
Iy TH.

OKCIIEpUMEHTAIBHOE CPAaBHEHUE W3MEHEHHsS NOTCHUUAIBHOW W
KMHETUYECKOW DHEPTUH TeJla IPH JBUKEHUH 110 HAKJIIOHHOM INIOCKOCTH.
YMETh  OKCIEPUMEHTAJIBHO  IIPOBEPUTH  3aKOH  COXPAHEHUs
MEXaHUYECKOM 3HEpruu npu cCBOOOAHOM Na/IEHUN.

[IprMEHATh 3aKOH COXPAaHEHUs MEXAHUYECKOW JHEPruu sl pacuéra
MTOTEHIMAJIBHOW U KWHETUYECKOM dHEPTUM Tea.

Pemrars 3a1aun ¢ MCIIOJIB30BAHUEM 3aKOHA COXPAHEHUs MEXAaHUYECKOU
DHEPI'UH.

10 kiaace

/1

Pa3nensl, TeMbl

Kon-
BO
4acoB

XapakTepucTUKa AeSITEIbHOCTH 00y4daroIerocs

OCHOBHEBIC
HanpaBJICHUS
BOCIIMTATEIILHOU
JICITEIbHOCTHU
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Mexanuueckue
KOJI€0aHMS U BOJIHBI

24

Hab6nronaTs xosebanus moj NeWCTBUEM CHJT TSKECTH U YIIPYTOCTH H
oOHapyKeHHE MOA00HBIX KOJICOAHHI B OKPYKAIOIIEM MHUPE.
AHanu3upoBaTh KojiebaHs Tpy3a HA HUTHU U Ha MPY>KUHE.

YMeTh onpenensaTh 4acToTy KoJieOaHUH MaTeMaTUYeCKOro 1
MPY>XKUHHOTO MasiTHUKOB.

HabGmronaTh 1 0OBSCHATH SBIICHUS pE30HAHCA.

HccnenoBarb 3aBUCUMOCTD MIEPHOJIa KOJIEOAHHM MOJBEIIEHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

[IpoBepka HE3aBHCUMOCTH TIEpHO/1a KOJIeOaH Tpy3a, MOIBEIICHHOTO
K JICHTE, OT MacChl rpy3a.

Hab6mrogaTs 1 00CYKIaTh OMBITHI, IEMOHCTPUPYIOITUX 3aBUCUMOCTD
nepuo/ia KojaeObaHuii Mpy>KMHHOTO MAasiTHUKA OT MacChl Tpy3a u
KECTKOCTU IPYKUHBI.

[IpuMeHsTh CBOMCTBA MaTEMaTUYECKOTO U MPYKWHHOTO MAaSTHUKOB B
KaueCcTBE MOJIEJICH JIJIsl ONUCaHUsI KOJIeOaHUM B OKPY>KaIOIIEeM MUPE.
PemaTe 3a/1aum, CBS3aHHBIX C BRIYMCICHUEM WIIH OIEHKOW YaCTOThI
(mepuomaa) KoaeOaHMiA.

OOHapyXeHue U aHaJIM3 BOJHOBBIX SBJICHUM B OKPYKAIOIIEM MUPE.
HabGmronenue pacnpocTpaHeHus! MPOJIOIBHBIX U TIOTIEPEYHBIX BOJH (Ha
MOJIeNIi) U OOHAPY)KEHHE aHAJOTUYHBIX BUIOB BOJH B MPUPOJE (3BYK,
BO/ISTHBIC BOJIHBI).

YMeTh BBIYHCIATH JUIMHY BOJHBI U CKOPOCTH PaCIpPOCTPAHCHUS
3BYKOBBIX BOJTH.

DKCIEPUMEHTAIBHOE OMNPEACICHUE TPaHWI] YaCTOTHI  CIBIITMMBIX
3BYKOBBIX KOJICOaHUH.

HabnrogaTh 3aBUCHMOCTB BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C
WCITOJIb30BAaHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB).

HabmrogaTh 1 0OOBSICHATH SBIICHUS aKyCTHUECKOTO PE30HAHCA.

1,2.4,6.7,8
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AHann3/0030p OPUTHHAIBHOTO TEKCTA, MOCBAIIEHHOTO
MCIIOJIB30BaHUIO 3BYKa (WM YIbTPa3ByKa) B TEXHHUKE (IXOJOKALIUS,
yJIBTPa3BYK B MEIUIIMHE U JIP.); BHIMOJHEHUE 3aJJaHUI IO TEKCTY

SHCKTPOMaI‘HI/ITHOG
II0JIC "
QJICKTPOMAIrHUTHBIC
BOJIHBI

14

YMeTb CTPOUTh pacCykJIeHUs, 000CHOBBIBAIOIINX B3aMMOCBSI3b
ANIEKTPUYECKOTO U MATHUTHOTO IOJICH.

DKCIepUMEHTAILHO N3Yy4aTh CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJH (B
TOM YHCJIE C TTOMOIILI0 MOOMIBHOTO TenehoHa).

AHain3 peHTTeHOBCKUX CHUMKOB YEJIOBEUECKOTO OPTaHN3Ma.
AHanu3/0030p TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
AIIEKTPOMArHUTHOTO M3JIyUYEHUS B PUPOJIC: )KUBBIC OPTaHU3MBI,
U3ITy4YeHHs] HEOECHBIX Tell.

Pacrnio3HaBaTh ¥ aHAIM3UPOBATH PA3TMYHBIX IPUMECHEHUI
AIIEKTPOMArHUTHBIX BOJIH B TEXHHKE.

Pemrate 3a1a4u ¢ UCOIb30BaHUEM (POPMYII AJIsi CKOPOCTH
AIIEKTPOMArHUTHBIX BOJIH, JUTMHBI BOJIHBI U YaCTOTHI CBETA.

1,2,3,4.5,6.7,8

CBETOBBIE SIBJICHUSA

22

HabmtonaTe ONBITHL, JIEMOHCTPUPYIOLIUE SIBJICHUE MPSIMOJIMHEHMHOTO
pacnpocTpaHeHusl cBeTa (BO3HMKHOBEHHME TEHM M IOJIYTEHH), M HX
WHTEPHPETALINS C UCIIOJIb30BAHUEM ITOHATHUS CBETOBOIO JIyyYa.
OOBSICHATH U MOJIETUPOBATH COJTHEYHOIO U JTYHHOT'O 3aTMEHUM.
HccnenoBaTh 3aBUCHMOCTh YIIa OTPAKEHUSI CBETOBOTO JIyda OT yIja
najeHusl.

3HaTh CBOMCTBA N300payKEHUS B IJIOCKOM 3€pKaJe.

HaGnrogate M OOBSACHATH ONBITHI MO MOJYYEHUIO H300paKeHUH B
BOTHYTOM U BBIMYKJIOM 3epKajnax. Habmonath u 0ObSICHATH ONBITHI 10
IIPEJIOMJIEHHUIO CBETA HA TPAHULIE PA3JIUYHBIX CPEM, B TOM YUCJIE ONBITOB
C MOJIHBIM BHYTPEHHUM OTPAKEHHUEM.

HccnenoBarh 3aBHCHUMOCTH YIUIa IPEJOMIICEHHS OT yIJjla MaaeHUus
CBETOBOTO JIy4ya Ha FPaHULE «BO3AYX — CTEKJIO».

1,2,3,4,5,6,7,8
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Pacnio3HaBaTh SIBIEHUS OTPAKEHUS U IPEIOMIIEHUS CBETA B
NOBCEIHEBHOM )XKM3HU. AHAIN3 U OOBSCHEHUE SBJICHUS ONITUYECKOTO
MHpaxa.

Pemiats 3a1a4u ¢ UCMOIB30BAaHUEM 3aKOHOB OTPAXKEHUS U
MIPEJIOMIICHUS CBETA.

YMeTb mofydyarh HM300paxK€HUsT C TOMOIIbI0 coOuparomed u
paccenBaroIIei JINH3.

3HaTh (OPMYJIHMPOBKY ompeneneHuss (OKYCHOTO pACCTOSHUS U
ONTUYECKOW CUJIbI COOMPAFOIIEH JTUH3HI.

AHanu3upoBaTh YCTPOMCTBA W TMPHUHIMUIA JEHUCTBUS HEKOTOPBIX
ONTUYECKUX NpHOOPOB: (poToanmapara, MuUKpockona, reaeckona (MC —
OHOJIOrUs, aCTPOHOMMUS).

AHanu3 sBIeHU OJU30PYKOCTH U JATbHO30PKOCTH, TPUHIMIIA
nevictBust 04koB (MC — Ouomorus).

Habmroienue no pasnoxeHuto 0enoro cBera B CIEKTP.

Habmtoienue u o0bsICHEHHE ONBITOB MO MOTYYEHHIO OEJI0ro CBETa MpU
CJIOXKEHUM CBETA PA3HBIX L[BETOB.

[TpoBenenune u 00bICHEHUE OIBITOB IO BOCIPUSITUIO 1IBETA TPEIMETOB
P MX HAOJIIOJICHUH Yepe3 IBETOBbIC (DUIBTPHI (I[BETHBIE OYKHU).

KBaHTOBEIE ABJICHUA

24

OO6cyxnaTh 11eu onbIToB Pezepdopia mo rcciie1oBaHn0 aTOMOB,
BBIJIBIDKCHHUE TUIIOTE3 O BO3MOXHBIX pe3yJibTaTaX OIBITOB B
3aBUCHMOCTH OT MPEAIIOIAracMoro CTpOCHUsSI aTOMOB,
dbopmMyMpoBaHUE BHIBOJOB U3 PE3YJIbTATOB OIBITOB.

OOcyx1aTh TPOTUBOPEUUM TJIAHETAPHOU MOJIETTM aTOMa U OCHOBAHUIM
JUIs1 TUIIOTE3bI bopa o crarimoHapHbIX OpOUTaX IJIEKTPOHOB.
HaOmronath cruioniHbie U TMHEHYaThIe CIEKTPhI U3JTyYEHUS
pa3nu4HbIX BeriecTB. OObICHEHNE TMHEWYAThIX CIIEKTPOB U3ITyUCHUS.
OO6Ccyx)aeHne BO3MOKHBIX THIIOTE3 O MOJICTISIX CTPOEHUS spa.

1,2,3,4,5,6,7
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3HaTh COCTaB AACP IO 3aJTaHHBIM MAaCCOBBIM U 3apsIA0BbIM YUCJIaM U

0 TIOJIOKEHUIO B IIepuoAndeckoi cucrteme 35ieMeHToB (MC — xumus).

AHaIM3UpOBaTh U3MEHEHUS COCTaBa siApa U €ro MoJIOKCHUS B
MEePUOANIECKON cUCcTeMe IIpH a-pagnoakTuBHOCTH (MC — xumus).
HccnenoBath TpeKH a-4acTHIL IO TOTOBBIM (DOTOTpadusim.
OOGHapyxeHHue U U3MEPEHUE paauaIllMOHHOTO (POHA C MOMOIIBIO
JI03UMETPA, OLICHKA €r0 HHTEHCUBHOCTH.

AHaM3 OMOJIOTHYECKUX U3MEHEHH M, MPOUCXOIAIIUX 1101 IeHCTBUEM
paauoakTuBHbIX u3nydeHuit (MC — Guonorus).

Hcnonb3oBanue paguoakTUBHBIX U3nydyeHuil B MeauinHe (MC —
ounosiorus).

PemaTe 33124 ¢ KCNIOJIB30BAaHUEM 3aKOHOB COXPAHEHHUSI MACCOBBIX U
3apsI0BBIX YMCEI HA ONPEICIICHUE PE3YJIbTATOB SICPHBIX PEAKIIHIA;
aHaJIN3 BO3MOYKHOCTH WJIM HEBO3MOKHOCTH SIIEPHOU pEaKIIUU.

3HaTh YHEPTHUIO CBSI3U SJEP C UCIOIB30BaHUEM (POPMYIIbI DUHIIITEHHA.

OO6cyxkeHue NePCIeKTUB UCTIOb30BAHUS YIIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

OO6cyxIeHre TPEUMYIIIECTB U SKOJIOTMYECKUX MTPOOJIeM, CBI3aHHBIX C
snepHoit suepretuxoit (MC — skosorus).

IToBTOpUTENBHO-
00001aroIIHii
MOAYJIb

18

Brinonuate yueOHbIe 3a/1aHus, TpEOYIOMMX JEMOHCTPALUU
KOMITETEHTHOCTEM, XapAKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

® [IPUMEHSTH MOJTYYEHHbIC 3HAHUS JIJI1 HAYYHOTO OOBSICHEHUSI
(bU3MYECKUX SIBICHHUHN B OKPYKAIOUIEH TPUPOJIE U TIOBCETHEBHON
YKU3HHM, & TAK)KE BBISIBIICHUS (PU3NYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTUH;

1,2,3,4,7,8,9
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® IPUMEHSATH OCBOCHHBIE SKCIEPUMEHTAIBHBIE YMEHHUS IS
UCCJIeI0BaHUS (PU3UYECKUX SIBIICHUM, B TOM YUCIIE JJIs IPOBEPKU
TUIIOTE3 U BBISBJICHUS 3aKOHOMEPHOCTEN.

Pemiats pacué€rHble 3aa4M, B TOM YHCIIE PEAIONATAFOIIUX
UCI0JIb30BaHUE (PU3UUECKON MOJIEIM U OCHOBAHHBIX Ha COJIEPKAHUU
Pa3IMYHBIX Pa3esioB Kypca QU3UKU.

BBITTONHATS U 3a1MILATH TPYIIIOBBIE WJIM WHAUBUYAJIbHBIE IPOEKTHI,
CBSI3aHHBIX C COJIEPYKAaHUEM Kypca (PU3HKH.
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