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IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30OBAHUSA

Nzyuenne pu3mku Ha ypOBHE OCHOBHOTO 00IIIEr0 00pa30BaHMUs HAIIPABICHO HA TIOCTH)KCHUE
JIMYHOCTHBIX, MCTANTPCAMETHLIX U IPCAMCTHBIX O6pa30BaTeJIbHBIX PE3YyIbTATOB.

JIMMHOCTHBIE PE3YJIbTATDI

B pe3ynbrarte u3ydenus: GU3NKU Ha yPOBHE OCHOBHOT'O 00IIEr0 0Opa3oBaHus y 00y4aromerocs OyayT
c(OPMHPOBAHBI CIIETYIONIUE TUIHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

MPOSIBJIICHUE MHTEpEca K HCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (PM3NUECKOI HAayKH;
LIEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX(PU3UKOB;
2) rpaIaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTb K aKTUBHOMY Yy4aCTHUIO B OGCy)KI[eHI/II/I O6IJ.I€CTBCHHO-3H21‘-II/IMBIX U 3TUYCCKUX Hp06H€M,
CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUHN (DU3UKH;

OCO3HAHUC BAXKHOCTU MOPAJIbHOITUYCCKUX IMPUHIHUIIOB B JCATCIbHOCTHU y‘-IéHOFO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

BOCIIPUATHE 3CTETHUECKUX KayecTB (PU3NYECKON HayKH: €€ TapMOHHUYHOIO OCTPOCHMUSI, CTPOTOCTH,
TOYHOCTH, IAKOHUYHOCTH,
4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

OCO3HaHME LICHHOCTU (PU3UYECKOIM HayKH KaK MOIIHOTO HHCTPYMEHTA O3HAHUS MHPA, OCHOBbI
pPa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;

pa3BUTHE HAyYHOH JII0003HATEIILHOCTH, UHTEPEca K UCCIIE0BATENIbCKOM AesTEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

OCO3HAaHME LIEHHOCTU 0€30I1aCHOT0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BAJKHOCTU
IpaBui 0€30MaCHOTO MOBEJCHNS Ha TPAHCIIOPTE, Ha JOPOrax, ¢ AJIEKTPUUECKUM U TETJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBHUSX;

c(OpMHPOBAHHOCTH HaBbIKA pe(IeKCUH, IPU3HAHKUE CBOETO MpaBa Ha OIIMOKY M TAaKOT'O e MpaBa y
APYyroro 4ejioBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

aKTUBHOE Y4acTHE B PEILIEHUU MPAKTUYECKUX 3a/1a4 (B paMKax ceMbU, 00pa3oBaTeIbHON OpraHu3aluu,
ropoja, Kpast) TEXHOJIOIMYECKON M COLMaIbHOIM HalpaBIEHHOCTH, TPEOYIOIUX B TOM YHCIIE U
(bu3NYeCKUX 3HAHUI;

MHTEpEC K MPaKTUYECKOMY M3YUEHUI0 podeccuil, CBI3aHHbIX C (PU3UKOM;



7) 3K0JI0rH4eCcKOro BOCIIMTAHHUA:

OpHEHTAIs Ha IPUMEHEHUE (PU3MUECKUX 3HAHUM IS PELICHNUs 3a7a4 B 00J1aCTH OKPY KalOIIeH Cpebl,
IJITAHUPOBAHUS TTOCTYIIKOB M OIEHKH X BO3MOJKHBIX ITOCJICACTBUH JJI OKPYKAIOIICH CPEeIbl;
OCO3HaHUE TTI00aTHHOr0 XapaKTepa 3KOJOTHIECKUX MPOOJIeM U MyTEeH MX PelICHUS;

8) ajanTanuu K U3MEHSIIOIUMCS YCJIOBUAM COIMAJIBHON U IPUPOAHON Cpeabl:

NOoTpeOHOCTh BO B3aUMOJICHCTBUHY IIPU BBIIIOJHEHUHU MCCIIEI0OBAaHUN U IPOEKTOB (pru3nueckon
HAIpPaBICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSM JIPYTHX;

MIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IS TEIbHOCTD;

noTpeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHCiIe (HOPMYTUPOBATH UICH, TIOHATHS, TUIIOTE3bI
0 (pusmueckux o0bEKTaX U SABICHUSIX;

0CO3HaHME Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007acTH (PU3UKY;

IUIAaHUPOBAHKUE CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

CTpeMJICHHE aHAJIM3UPOBATh U BBISIBIIATH B3AaUMOCBSI3U IPUPOBI, 00IIeCTBAa M SKOHOMUKH, B TOM YHCIIE
C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLIEHKA CBOUX JICHCTBUH C y4ETOM BIIMSHUS HA OKPYKAIOMIYIO CPEAY, BOSMOXKHBIX TI00aTBHBIX
MOCJIEJICTBHH.

METANIPEAMETHBIE PE3YJIbTATbBI

B pe3ynbrate ocBoeHuUs nporpaMmsl 10 (PU3MKE HA YPOBHE OCHOBHOI'O O0ILEro 00pa3oBaHus y
oOyyarorerocst OyyT coOpMHPOBAHBI METAIPEAMETHBIC PE3YJIbTAThI, BKIIFOUAIOIINE TT03HABATEIILHBIC
YHUBeEpCaJbHbIC YUeOHbIE IeHICTBUS, KOMMYHUKATHBHbIE YHUBEPCAIbHbIC YUeOHbIE IeHCTBHS,
pEryIsSTHBHBIC YHUBEPCAbHBIC YICOHBIC TCHCTBHSL.

ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruueckue geiicTBUA:

BBISIBIISATh M XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKU OOBEKTOB (SABICHHN);

YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS U 0000IICHUS M CPABHEHUS;
BBISIBJISATH 3aKOHOMEPHOCTH U IPOTHBOPEUHS B pacCMaTpUBaeMbIX (hakTax, JAHHBIX U HAOIIOAEHUSX,
OTHOCSIINXCS K U3HUUECKUM SIBIICHUSIM;

BBISIBJIATh IPUYMHHOCIEICTBEHHBIE CBS3U MPU U3YUEHUU (PU3NYECKUX SIBJICHUN U MPOLIECCOB, J1e1aTh
BBIBOJIBI C MCTIOJIb30BAHNEM JISTYKTUBHBIX U UHITYKTHBHBIX YMO3AKITFOUEHHH, BBIIBUTATH TUIIOTE3HI O
B3aUMOCBSI35X (PU3NYECKUX BEINUMH;

CaMOCTOSITENIHO BBIOMPATh CIIOCO0 pelieHns yueOHoi (pusnueckoi 3a1aun (CpaBHEHNE HECKOJIBKHUX
BapUaHTOB PELIeHUs, BEIOOP Hanbosee NOJXOAAIEro ¢ Y4ETOM CaMOCTOATENbHO BbIAEIEHHBIX
KPUTEPHEB.






Ba3oBble uccienoBarebckue AeiCTBHA:

HCII0JIb30BaTh BOIPOCHI KaK UCCIIEN0BATENbCKIUI HHCTPYMEHT MTO3HAHMUS;

MIPOBOAUTH [0 CAMOCTOATEIHHO COCTABIEHHOMY IUIaHY OMBIT, HECIOKHBIN (PU3NYECKUI SKCTIEPUMEHT,
HEOOJIBIIIOe HCCeI0BaHNEe (PU3HUUECKOTO SIBICHHUS,

OLICHHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh UH(OPMALINIO, TOJIYYEHHYIO B XOJ€ UCCIIEeI0OBAaHUS WU
JKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITUPOBATH 00OOIECHHUS U BHIBOBI IO Pe3yIbTaTaM MPOBEIEHHOTO HAOIIOACHHUS,
OTbITA, UCCIICIOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JalIbHElIIee pa3BUTHE (PU3UUECKUX MPOILIECCOB, a TAK)KE BbIIBUTaTh
MIPEIITOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

MPUMEHSITh Pa3JIMYHbBIE METO/IbI, HHCTPYMEHTBI U 3allPOCHI P MIOUCKE U 0TOOpE HHPOPMAITUH HITH
JAHHBIX C Y4ETOM IPEAIOKEHHOM yueOHoM (hu3nueckoi 3a1auu;

aHAJIM3UPOBATH, CHCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH HH(GOPMAIIHIO PA3TMYHBIX BUIOB U (hopM
MIpe/ICTaBJICHHUS;

CaMOCTOSITEITLHO BBIOMPATh ONTHMAILHYIO (OPMY MPEICTAaBICHIUS HHPOPMAIMH U WILTIOCTPHUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, TuarpaMMamMu, HHOHM rpaduKoil U uX KOMOUHAIUSIMHU.
KoMMyHuKaTHBHBIEe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

B X0JIe 00CYXIeHHs yueOHOro MaTepHala, pe3yibTaToB JJa00paTOPHBIX pabOT U MPOEKTOB 3aaBaTh
BOITPOCHI IO CYIIECTBY O0CYK/1aéMOM TEMbI M BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIICHUE 3aa4H U
nojjep>kanue O6IarokenaTeIbHOCTH OOIEHUS;

COIIOCTABJIATH CBOM CYKJICHUS C CYXJICHUSIMH IPYTHX YYACTHHKOB JIUAIOTra, 0OHAPYKUBAThH Pa3INIKe U
CXOJCTBO MO3UIIHIA;

BBIPAXATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIATh PE3YIbTAThl BHIMOIHEHHOTO (PU3UUYECKOTO OIBITA (IKCIIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA).

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYATbHON paOOTHI MPU PELICHUN
KOHKPETHOU (pr3nyecKoi mpoOiIemsl;

MIPUHUMATh LIETTU COBMECTHOM ESITEIbHOCTH, OPTaHU30BbIBATh JEHCTBUS 1O €€ JOCTUKEHUIO:
pacnpenenaTh poyik, 00CY AaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM pabOTHI, 0000111aTh MHEHHS
HECKOJIbKUX JIIOJIEH;

BBITIOJIHSITH CBOIO YacTh pabOTHI, JOCTUTAsI KAUECTBEHHOTO pe3ysIbTaTa Mo CBOEMY HaIpaBJICHUIO U
KOOPJAMHHPYS CBOM JACUCTBUS C APYTUMH YJI€HAMU KOMAaH/IbI;

OIICHMBATh Kaue€CTBO CBOET0 BKJIA/Ia B OOIIHI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIIBHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.



PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

Camoopranmu3anmus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYAIUIX, TPEOYIOMUX AT perieHus] PU3nIECKIX

3HAHUM;

OPUEHTHPOBATHCS B PA3IMYHBIX IMOAXO0/1aX MPUHATHUS peUICHUH (MHAUBUAYAIbHOE, IPUHATHE PEIICHUS

B I'pyIIIE, IPUHATHE PELLICHUN TPYIIION);

CaMOCTOSITENIHO COCTABJIATH aJITOPUTM PelIeHUs (PU3NYECKOM 3a/1auyl WU IJIaHA HCCIIEA0BaHUS C

Y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeAIaracMble

BapHaHTbI PELICHUII;

JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYalllU U IpeJylaraTh IJ1aH €€ H3MEHEHNUS;

OOBSACHATH MPUYUHBI JOCTHXKEHUS (HEJTOCTHKEHUS) pe3yNbTaTOB JAEATEIbHOCTH, 1aBaTh OIICHKY

pUOOPETEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTHUBBI B JICSITEILHOCTH (B TOM YHUCIIE B XOJ] BHIIIOJIHEHUS (PU3MUECKOTO HCCIEA0BaHUS

WM [IPOEKTA) HA OCHOBE HOBBIX 00CTOSITENLCTB, U3MEHUBLINXCS CUTYallMl, YCTAHOBJIEHHBIX OLINOOK,

BO3HUKILIUX TPYTHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3Y/bTaTa LU U YCIOBUIM.

CTaBUTH ce0sl HA MECTO JIPYroro YeJIoBeKa B X0JIe CIopa WK AUCKYCCUU Ha HAYYHYIO TEMY, TOHUMATh

MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro.

MpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnH (PU3NUECKUX 3a7ad WK B YTBEPKACHUSIX HA HAYYHbBIE

TEMBI U TAKOE K€ IIPABO JAPYTOro.

IHNPEIMETHBIE PE3YJBTATHBI

Ilpeomemmnuie pe3ynomamaul 0ce0eHuUA RPOZPAMMBL RO hu3uKe

K konuy odyuenus ¢ 7 knacce:

[IpenMeTrHble pe3yibTaThl Ha 06a30BoM YpOBHE JTOJIKHBI OTpaxkaTb
c(OPMHPOBAHHOCTh Y 00YYAIOIIUXCS YMEHHIA:

MCII0JIb30BaTh MOHATHS: (PU3HMUECKHE U XUMUUYECKHUE SIBJICHUSI, HA0JII0IEeHUE, SKCTIEPUMEHT, MOJIEIIb,

TUIIOTE3a, €AUMHUIIBI (PU3NUECKUX BEJTHMUUH, ATOM, MOJIEKYJIA, arperaTHble COCTOSIHUS BEIleCTBa

(TBepHoe, )KuIKoe, ra3000pa3zHoOe), MEXaHMYECKOE JIBIKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,

MPSIMOJUHENHOE), TPACKTOPHS, paBHOACUCTBYIOIIAsI cull, fedopMarius (yrpyras, maacTuieckas),

HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

pasnuyath siBjaeHus (1uddy3us, TeII0BOE IBUKEHNE YaCTHIL BEIIECTBA, PABHOMEPHOE JBHKEHHE,

HEpaBHOMEPHOE JIBUKEHUE,  UHEpLUS, B3alMOJIeIiCcTBHE T€l, paBHOBECHE
TBEPABIX TE€I  C 3aKPEIJICHHOM OChIO BpallleHUs], epeada JaBJICHUs TBEPAbIMU TEIaMH,

KHUJKOCTIMHU U Ta3aMH, aTMOc(epHOe JaBiIeHNe, TUIaBaHHUE TeJl, IPEBPALICHUS] MEXaHUYECKOW YHEPTHH )

10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (hru3ndecKoe

SIBJICHUE; PACIIO3HABATh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBJICHHUI B OKPY’KaIOIEM MHUPE, B TOM

qucie Gu3nyeckue BJICHUS B IPUPOE: PUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B )KUBO 1

HEXXHUBOMW MPHUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(EPHOTo JaBiIeHHs Ha

KUBOW OpraHU3M, TJIaBaHUE PHIO, phIYary B Telie YeIOBEeKa, PU ATOM MEPEBOIUTH MPAKTUIECKYIO

3a/1auy B y4eOHYIO, BbIIEATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBJICHMI; OUCHIBAThH

M3yYeHHBIE CBOMCTBA TeNl M (PU3HUECKUE SABJICHHSI, UCTIONb3YS (PU3NUECKUE BETUUMHEBI (Macca, 00beMm,

IUIOTHOCTD BEUIECTBA, BPEMS, IIyTh, CKOPOCTb, CPENIHSAS CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC

Teja, CUjia TPeHHUsI, JaBlIeHHue (TBEPIOTO Teja, KUAKOCTHU, Ta3a), BRITATKUBAIOIIAS CUIIa, MEXaHUYECKast

paboTa, MOIIHOCTb, MJIEYO CHJIbI, MOMEHT CUJIbI, KOO(PPHUIIMEHT MOJIE3HOTO AEHCTBUSI MEXaHU3MOB,

KHHETUYeCKasi ¥ MOTEHIHAIbHAsI YHEPTHS ), IPH OMUCAHUH MTPABUWIIBHO TPAKTOBATh (PU3UUYECKUIN CMBICIT

UCIOJIb3YEMBIX BEIMYUH, X 0003HAUEHUS U €IUHUIBI (PU3UYECKH X BEJIUYUH, HAXOIUTh POPMYJIbI,

CBSI3bIBAIOILUE TAHHYIO (U3MYECKYIO BEIUYUHY C APYTUMHU BETMUYMHAMU, CTPOUTH TpaduKu

M3YYEHHBIX 3aBUCUMOCTEHN (U3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA T, (PU3UUYECKHE SBJICHUS U MPOLIECCHI, UCIIOb3Ys MTPABUIIA CIOKEHUS CHIT

(Bmosb 0THOM TIpsIMOIA ), 3akoH ['yka, 3axoH [lackans, 3akoH ApxuMesa, MpaBUJIO PAaBHOBECHUS phluara

(6:10ka), "30710TOE IPAaBUIIO" MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOM SHEPTHH, TIPU 3TOM JaBaTh

CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIpaKeHUE; O0BSACHATh



(bu3nyeckue sIBIEHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIMI TPAKTUKO-
OPHUCHTHPOBAHHOT'O XapaKTCpPa: BbIABIATL NPUYNHHO-CJICACTBCHHBIC CBA3U, CTPOUTH o0BacHenue u3 1 -
2 JIOTHYECKUX IIIaroB C UCIOIb30BaHUEM | - 2 M3yUYEHHBIX CBOMCTBA (DM3UYECKUX SIBJICHHUH, PU3NUECKHUX
3aKOHA WM 3aKOHOMEPHOCTH;
pelaTh pacyeTHble 3a1auu B 1 - 2 eficTBUs, UCII0JIb3Ys 3aKOHBI U ()OPMYJIbl, CBS3BIBAIOLINE
¢u3nvecKkre BEIIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a41 3aIIMChIBATh KPATKOE yCIOBHUE,
MOJICTABIIATH (PU3MUECKUE BETMUUHBI B (POPMYIIBI U IPOBOIUTH PACUEThl, HAXOAUThH CIIPAaBOYHBIE
JaHHbIe, HEOOXOIUMBIE JUTSI PEILICHHS 3a/1a4, OLEHUBATh PEATMCTUYHOCTD MOTYYeHHON (PU3NIECKOI
BEJIMYMHBI;
paciio3HaBaTb HpO6HeMBI, KOTOPBIC MOKHO PCIIUTL ITPU ITOMOIIN (bl/I3I/II-IeCKI/IX METOA0B, B OIITMCaHUU
HCCIIEI0BAHMSI BBIIEISTH IPOBEPAEMOE IPEANON0KEeHNE (TUIIOTE3Y), pa3jindaTh U UHTEPIIPETUPOBATh
HOJIy‘-IeHHBII\/JI PE3yJbTaT, HAXOJUTH OIIINOKH B XOJ¢ OIbITa, MIPOBOJAUTL BBIBOAHBI 11O €TI0 p€3yJIBTaTaM;
IIPOBOJIUTH ONBITHI IO HAOIIOAEHUIO (PU3MUECKUX SBICHUN WU (PU3HMUECKUX CBOWCTB TE:
(dhopMynIupoBaTh [IPOBEPSIEMBIE TIPEAIIOIOKEHHNS, cobuparb YCTAHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBIITOJHATD IIPAMBIC U3BMCPCHUA paCCTOAHNA, BPCMCHU, MACChI TCJIA, O6”I)€Ma, CHJIBI 1 TEMIICPATYPHI C
HCIOJIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, 3aIIUCHIBATh [TOKa3aHUsI IPUOOPOB € YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;
IPOBOJIUTh  MCCIIEJOBAHUE3aBUCUMOCTH OJHOM (pU3MUECKOW BEIMYMHBI  OT Ipyroi c
HCIIOJIb30OBAHHUEM IIPSAMBIX I/ISMepCHI/Iﬁ (3aBI/ICI/IMOCTI/I IIYTH paBHOMCPHO ABWIKYLICTOCS TCJla OT BpCMCHHU
JIBYDKEHUS T€Ja, CUJIbI TPEHUS! CKOJIbKEHHsI OT Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEH Tesl U
HE3aBUCUMOCTH CUJIbI TPCHHA OT IJIOIaaA COIMMPUKOCHOBCHUA TCJI, CUJIbI YIIPYTOCTU OT YJIMHCHUA
IPY>KUHBI, BBITAJIKMBAOIEH CHIIBI OT 0ObeMa MOTPYKEHHOM YacTu Teja U OT INIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT TUIOTHOCTH TeJla, OT NIyOUHBI, Ha KOTOPYIO IIOTPYXKEHO TEJI0, YCIOBHUH IIaBaHUs
TeJl, YCIOBUIM paBHOBECHUS pbluara 1 0JIOKOB, y4aCTBOBATh B INIAHMPOBAHUHU Y4EOHOTO UCCIIEI0BAHMS,
coOHMpaTh YCTAaHOBKY U BBITIOJIHATH U3MEPEHUS, CIeNYys IPEI0KEHHOMY IUIaHy, (pUKCHpPOBaTh
pe3yabTaThl MOJYYSHHOH 3aBUCUMOCTH (PU3UUECKUX BEJMYUH B BUJIE MPEUIOKEHHBIX TaOIUI] U
Fpaq)HKOB, IMPOBOAWTDL BBIBOJALI IO PE3YyJIbTaTaM UCCIICAOBAHUA,; IPOBOAUTE KOCBCHHBIC U3MCPCHUS
(bu3n4ecKUX BeTUYUH (IUIOTHOCTH BELIECTBA )KUKOCTH M TBEPJIOTO Tella, CUjla TPEHUS CKOJIbKEHUS,
JIaBJICHHE BO3/yXa, BHITAJIKMBAIOIIAs CHUJIA, IEUCTBYIONIAsl HAa IOTPYKEHHOE B )KHUJIKOCTh TEIIO,
KO3 QHUIMEHT MOJIE3HOTO JeHCTBUS MPOCTHIX MEXaHU3MOB), CIIE€Ys NPEAJIOKEHHOW HHCTPYKLIUU: TIPU
BBITIOJTHEHUH U3MEPEHUIN COOMPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE UCKOMOM
BEJIMYMHBI;
co0IIroAaTh MpaBuiia TEXHUKKM 0€30I1aCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
UMETb MPEJCTABICHUE O MPUHIIUMAX AEHCTBHSI TPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIAOIINECS COCYIbI, 0apOMeTp, pblyar, MOJBUKHBIA U HETIOABUKHBIN OJIOK,
HaKJIOHHAs IJIOCKOCTb;
XapaKTepu30BaTh MPUHIUIBI JEHCTBHS U3yYEHHBIX PUOOPOB U TEXHUYECKUX YCTPOUCTB C
HCII0JIb30BAHUEM ux ONMCAHHUS (B TOM  4YHCJIE: IOIMIMITHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THIPaBIMYECKUN IIpecc, MAaHOMETP, BRICOTOMED, MOPIIHEBOM HACOC, apEOMET)),
UCTOJIb3Ys 3HAHUS O CBOMCTBAX (PU3UUECKUX SABICHUN U HEOOXOAUMBIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH; MPUBOAUTH PUMEPHI (HAXOAUTH MH(OPMALIKIO O PUMEPAX ) MPAKTHYECKOTO
UCTOJIb30BaHUS (PU3UUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU IS oOecrieueHus: 0€30MacHOCTH MPH
oOparieHuu ¢ npubopamMu U TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHMS 3J0POBbS 5
COOJTIOJICHHSI HOPM 3KOJIOT'MYECKOT0 TIOBEACHHUS B OKpY KaloIlei cpejie;
OCYIICCTBJIATH OT60p HUCTOYHHUKOB I/IH(i)OpMaHI/II/I B I/IHTepHeTC B COOTBETCTBHU C 3aJaHHBIM ITONCKOBBIM
3alpoCcOM, Ha OCHOBE UMEIOLIUXCS 3HAHUN U IIyTEM CPABHEHUS PA3IMUHBIX UICTOYHUKOB BBIJIEIATH
nH(pOpMaIIKI0, KOTOpas SBJISETCS MPOTUBOPEUNBOM HIIM MOXKET ObITh HETOCTOBEPHOM; UCIIOJIb30BaTh
IIPU BBINOJIHEHUH Y4EOHBIX 33JaHUH HayYHO-TIOMYJISIPHYIO IUTEpaTypy (PU3UUECKOr0 CONEPKaHMS,
COPaBOYHBIE MaTepuanbl, pPECYPChI cetru HMHTEpHEeT,  BIANEThH npueMamu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus MHPOPMAIIUH U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2 - 3 HCTOYHUKOB
uHpOpMaIKH, B TOM YHCIIe MyOIMYHO IPOBOIUTH KPaTKHeE COOOIICHHS O pe3ysIbTaTax MPOSKTOB MWIIN



Y4€OHBIX MCCIICIOBAHUM, TPH 3TOM I'PAMOTHO MCIOJb30BaTh U3YYCHHBIN MOHATUWHBIN anmapar Kypca
($u3MKH, COMPOBOXKIATH BHICTYIICHUE MTPE3CHTALIUCH;

IIPY BBITIOJIHEHUH Y4eOHBIX TPOEKTOB U MCCIIEI0BaHUHN paclpenesaTh 0053aHHOCTH B IPYIIINE B
COOTBCTCTBUHU C IIOCTABJICHHBIMMU 3aJadyaMH, CIICAUTH 3a BBIIIOJITHCHUCM IIJIaHa I[Cf[CTBHfI, OLCHUBAThH
COOCTBEHHBIN BKJIAJ] B I€ATEIbHOCTh I'PYIIIbI, BHICTPaUBaTh KOMMYHUKAaTUBHOE B3aHMOJICHCTBHE,
YUYUTBIBasE MHEHUE OKPYKAIOIMX.

IlIpeomemmnoie pe3ynvmamol 0C60EHUA NPOPAMMbL O Pu3uKe

K konuy odyuenusn ¢ 8 knacce:

[IpeamerHbie pe3ynbTaThl  Ha 06a30BOM YpOBHE JTOJI>KHBI OTpaXkaThb
c(OpPMHUPOBAHHOCTh Y O0YYAIOUINXCS YMEHUIA:

WCII0JIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U MOJIEKYJI,

arperatHble COCTOSIHUS BEUIECTBA, KPUCTAIIINYECKHE U aMOp(HbIE TeJla, HAChIIIEHHBINH U

HEHACBIIICHHBIN Map, BIAXKHOCTh BO3/1yXa, TEMIIEPAaTypa, BHYTPEHHSIA SHEPI U, TEIIOBOM JABUTATEIb,

AIIEMEHTAPHBIN 2JIEKTPUUECKU 3apsl, SJCKTPUUECKOE M0JIe, TPOBOAHUKHU U TUAIEKTPUKHU, TTOCTOSTHHBIN

AIEKTPUUYECKUN TOK, MATHUTHOE TOJIC;

pa3nuyath sSBICHUS (TEIUIOBOE pacIIUpPEHHUE U CxKaTHe, TEIUIoNepeada, TeIIOBOe paBHOBECHE,

CMa4yMBaHue, KaWIISPHBIC SABJICHUS, UCTIAPEHUE, KOHICHCAIIUS, TIJIaBJICHUE, KPUCTAILTA3AIUS

(oTBepaeBaHue), KUIIEHUE, TEIUIONEpeiaya (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHHUE), IIEKTPU3AIUs
T€J, B3aUMOJICHCTBUE 3apsI0B, IEHCTBUS MIEKTPUIECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3alMO/ICIICTBIE MarHUTOB, AEHCTBME MAarHUTHOI'O TOJIS HA POBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI
MHAYKIMS) 10 ONMCAHUIO UX XapaKTEePHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE
¢busnveckoe SIBICHHE;

pacrio3HaBaTh [IPOSBICHUE U3YUEHHBIX (PU3UUECKUX SBJICHUN B OKPYXKAIOIIEM MHpPE, B TOM YHUCIIE
¢busnveckre BICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSHKEHUE M KAIWJUISPHBIC SIBJICHUS B IPUPOJE,
KpHUCTaJUIBl B Ipupoze, u3inydenue CoiHia, 3aMep3aHue BOA0EMOB, MOPCKHE Opu3bl, 00pa3oBaHue
pOChI, TyMaHa, UHesl, CHETa, 3JIEKTPUUECKUE SIBJICHUS B aTMOC(EpPE, AIEKTPUUECTBO KUBBIX OPTaHNU3MOB,
MarHuTHOE 1ose 3eMiIH, Apeid MmoocoB, poiab MarHUTHOTO TOJIS IS AKU3HU Ha 3emiie, MOJIIpHOe
CHUSIHUE, [TPH 3TOM MEPEBOIUTH MPAKTHUUECKYIO 3a/1a4y B yU4EOHYIO, BBIIEISThH CYIIECTBEHHbIE CBONCTBA
(mpu3HaKyM) GU3NYECKUX SIBICHUM;

OIHCHIBATh U3yYEHHBIE CBOMCTBA TeN U (PU3NUECKUE SBICHUS, UCTIONb3Yys (PU3NUECKHE BETUYUHbI
(TeMrieparypa, BHYTPEHHS SHEPTUs, KOJINYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTD BEILIECTBA,
yZeIbHas TEIJIOTa MJIaBJIEeHUs, yebHas TEeII0Ta Napoo0pa3oBaHus, yelbHasl TEMI0Ta CTOPaHUs
TOIINBA, KOA(PPHUIIUEHT MMOJIE3HOT0 JeHCTBUS TEMJIOBOM MaIlIMHBI, OTHOCUTENbHAs BIAXKHOCTh BO3/1yXa,
ANEKTPUYECKUH 3apsijl, CHJIa TOKA, AIEKTPUUYECKOE HAPsHKEHNE, COITPOTUBIIEHHE TPOBOJHUKA, YAEIbHOE
COIIPOTHBIIEHUE BEIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA), TPU ONUCAHUM TPABUIBHO
TPaKTOBaTh (PU3NUECKUI CMBICT UCIOIb3YEMBIX BEJIMYMH, 0003HAYEHUS U €UHUIIBI (PU3HYECKUX
BEJIMYMH, HAXOIUTh (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH
BEJIMYMHAMU, CTPOUTH IPapUKU U3y4YEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA T, (PU3UYECKHE SBJICHUS U MPOLIECCHI, UCIIOJIb3Ys OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUII CYIIEPIO3UIINH Mosel (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMsI 3aps/a, 3akoH OMa Juid ydacTKa Lienu, 3akoH Jxoyis-
Jlenia, 3aKoH coOXpaHEeHUs SHEPTUH, IPU 3TOM YMETh GOPMYIHUPOBATH 3aKOH U 3alIUCHIBATH €TI0
MaTEMaTHYECKOE BBIPAXKECHHUE;

OO0BACHATH PU3NYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYallui IPAKTHKO-
OPHEHTHUPOBAHHOI'O XapaKTepa: BBISBIIATH IPUUUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE 13 1 -
2 TOTUYECKUX LIaroB C UCIMOJIb30BaHUEM | - 2 U3yYeHHBIX CBOWCTBA (PM3MUECKUX SIBICHUN, GPU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTh pacyeTHbIE 3a7ja4u B 2 - 3 eHCTBUS, UCTIONb3Ys 3aKOHBI M (JOPMYJIBL, CBSA3BIBAIOLINE
¢du3nUecKkre BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4M 3alMChIBATh KPATKOE YCIOBUE, BBISBIATD
HE/I0CTAaTOK JIJAaHHBIX IS PEIICHNUs 3a7a4uH, BEIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE IS €€
peleHH s, IPOBOIUTH PacyeThl U CPaBHUBATH MOJyYCHHOE 3HAUCHHE (PU3NIECKON BETUUHHBI C
U3BECTHBIMU IaHHBIMY;



pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOXXHO PEIINUTh IPU MOMOIIH PU3NIECKUX METOI0OB, UCIIONIb3YS
OIHMCaHUE UCCIIEOBAHMS, BBIIEIAThH POBEPSIEMOE NPEATIOI0KEHUE, OLIEHUBATh IPAaBUIBHOCTD IOPSAAKA
MIPOBEACHUS UCCIIEI0BAHHUSI, IPOBOUTH BBIBOJIBI;

MIPOBOJIUTH OMBITHI IO HAOIIOIEHUIO (PH3UUECKUX SBICHUN MU (PU3HUECKUX CBOMCTB TEI
(KanuUIsipHbIE SIBJICHMSI, 3aBUCUMOCTh JIaBJICHUS BO3yXa OT €ro 00beMa, TeMIepaTypbl, CKOPOCTH
IIpoLecca OCThIBAHUSI U HarpeBaHUs IPU U3JIyUYEHUH OT LIBETA U3Iydarollel (IOrIoaroei)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHHUS BOJIbI OT TEMIIEPATYPhI )KUJIKOCTH U IJIOLIAIU €€ NOBEPXHOCTH,
NEKTPU3aLUs TEN U B3aUMOAECHCTBHE ANEKTPUUECKUX 3aps10B, B3aUMO/IEHCTBUE IIOCTOSIHHBIX
MarHuTOB, BU3YyaJIN3allMsl MATHUTHBIX TOJIEH TOCTOSHHBIX MAarHUTOB, IEHCTBUSI MArHUTHOIO MOJIS HA
IIPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JEKTPOABUIATENS [IOCTOSIHHOTO TOKA):
(bopMyIpoBaTh MPOBEPSEMBIE MTPEANONIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyZI0BaHUs, OIHICHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOKI;

BBIIIOJIHATH HPSIMbIE U3MEPEHHS TEMIIEPATYPbI, OTHOCUTEIBHOMN BIAXXHOCTH BO3/1yXa, CUJIbI TOKA,
HaNPsOKCHUS C UCTIOIB30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3MYECKUX BEIMYHMH, CPAaBHUBATD
pe3yNbTaThl KU3MEPEHUH C YUETOM 33/1aHHOI a0COIIOTHOI MOTPENIHOCTH;

NPOBOANUTH  HCCIIEOBAHUE3aBUCUMOCTU OIHOW (DU3NYECKOW BEIMYMHBI  OT Ipyroit c
HCIIOJIb30BAHHUEM IIPSAMBIX I/ISMepCHI/Iﬁ (3aBI/ICI/IMOCTI) COITPOTUBJICHHA ITPOBOJHHUKA OT €TI0 JJINHBI,
TUTOIIA ! TTOTIEPEYHOTO CEYCHUS M yIeITbHOTO COPOTHBIICHHUS BEIIECTBA TPOBOJHHUKA, CUIIBI TOKA,
MAYIIEro Yepe3 MPOBOJHUK, OT HANPSDKEHUS Ha TIPOBOJHHUKE, UCCIIETIOBAHHUE TIOCIEI0BATEIBHOTO U
napauIeIbHOTO COSTMHEHUH TPOBOJHUKOB): IUNIAHUPOBAThH MCCIIEOBAaHHE, COOMPATh YCTAHOBKY H
BBITIOJTHATH H3MEPEHHUS, CIICTYS IPEII0KEHHOMY TUTaHy, PUKCUPOBATH PE3yIbTAThI TIOTYyYSHHOU
3aBUCHMOCTH B BUJI€ TaOJUII U IPaMKOB, IPOBOIUTH BHIBOJIBI IO PE3yIbTaTaM MCCIIEIOBAHHUS;
IMPOBOANTL KOCBCHHBIC U3MCPCHU A (1)I/I3I/I‘I€CKI/IX BCJIMYHUH (YI[CJ'IBHaH TCIIJIOEMKOCTH BEIIIECCTBA,
CONPOTHUBIICHHE POBOIHIKA, PA0OTa M MOIITHOCTB HJICKTPUUECKOTO TOKA): TUNIAHUPOBATh H3MEPEHUS,
cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYys MPEI0KEHHOW HHCTPYKIINH, U BEIYUCIISTH
3HAa4YeHUE BEJINUYHHBI;

co0JIr0AaTh MpaBula TEXHUKHU 0€30I1aCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
XapaKTepu30BaTh MPUHIUIBI IEHCTBHS U3YYEHHBIX TPHOOPOB U TEXHUUECKUX YCTPOICTB €
HCIIOJBb30BaHUEM HUX OIIMCAaHUA (B TOM YHUCJIC: CUCTEMA OTOIIJICHUSA JOMOB, TUTPOMETP, ITapoBast
TypOMHa, aMIIepMeTp, BOJIBTMETP, CUETUUK HIEKTPUUECKON IHEPTUH, FTEKTPOOCBETUTENIbHBIE IPUOOPBI,

HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
NPEJOXPAHUTENH, HIEKTPOMArHUT, 3JIEKTPOABHUraTelb  IOCTOSHHOTO TOKAa), MCHOIb3Ys
3HAHUSIO CBOMCTBax (PU3MUECKUX SIBICHUN U HEOOXOAMMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh [IPOCThIE TEXHUYECKHE YCTPOHCTBA U U3MEPUTENbHbIE IPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHETO CTOPaHUs, JIEKTPOCKOIL, PEOCTAT), COCTABIISITh CXEMBI AEKTPUUECKUX LIETIEH C
MOCJIEI0BATENbHBIM U NapaJIJIeIbHBIM COEAMHEHUEM DIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAaYEeHUs
JJIEMEHTOB DJIEKTPUUECKUX LIETIEH;
MPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMAIUIO O IPUMEPaX ) MPAKTHIECKOTO UCIIOIb30BaHUS
¢bu3nUecKrux 3HaHUH B MOBCETHEBHOM JKU3HU I oOecrieueHus: 0€30MacHOCTH MPU OOpaIleHuH ¢
npuOoOpaMy U TEXHUYECKUMH YCTPOICTBaMH, COXpaHEHHS 3J0POBbS U COOIIOIEHUSI HOPM
9KOJIOTMYECKOTO TIOBEIEHUS B OKPYKAIOLIEN CPELE;
OCYILIECTBIIATH MOUCK HH(OpMaLUK (HU3HUECKOTO coiepaHus B VIHTepHeTe, Ha OCHOBE UMEIOIIHNXCS
3HAaHUI U MyTeM CPaBHEHUS JOMOJIHUTENbHBIX HCTOYHUKOB BBIIEISATH HHPOPMALIUIO, KOTOpast SIBIISIETCS
MIPOTUBOPEYNBOM U MOXKET OBITH HEOCTOBEPHOIA;
MCIOJIb30BATh MPH BBHINOIHEHUU YU€OHBIX 3aJaHUI HAyYHO-TIONYJISIPHYIO JTUTEparypy (pusnueckoro
COJIepKaHUs, CIPABOYHBIE MATEpUAJbl, PECYPCHI cetu UHTepHer,  BIAnETh

npreMaMH KOHCIIEKTUPOBAaHUS TEKCTa, Mpeodpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO; CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KpAaTKUE YCTHBIE COO0IIEeHNs, 00001as
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, B TOM YHCJIE MyOINYHO MPEACTABIATh PE3YIbTaThI
IIPOEKTHOM WJIN UCCIIEA0BATEIBCKOM NEATENBHOCTH, IPH 3TOM I'PAMOTHO UCIIOJIb30BAaTh U3Y4CHHBIN
MOHATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIUICHUE MPE3EHTALINEH;



MIPY BBITIOJIHEHUH YUEOHBIX TPOEKTOB U HCCIIe0BaHUN (GU3NYECKUX MTPOLIECCOB PACIPEAENISTh
00sI3aHHOCTH B TPYIITIE B COOTBETCTBHH C TIOCTABIICHHBIMU 33J]Ja4aMU, CJICTUTh 3a BBIMOJTHECHUEM TUTaHa
NeHCTBHUI U KOPPEKTUPOBATH €0, OLIEHNBATh COOCTBEHHBIN BKJIAJ] B I€ATEILHOCTD IPYIIIIHI,
BBICTpanBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBHE, TIPOSBIISiSi TOTOBHOCTh pa3peniarh KOH(DIUKTHI.

IlIpeomemmnuie pe3ynbomamol 0C60E€HUA NPOPAMMbL NO Pu3uKe

Kxonuyy ooyuenusn 6 9 knacce:
[IpenMeTHble pe3ynbTaThl Ha 0a30BOM yYpOBHE JIOJIKHBI OTpaxkaTb
c(OPMUPOBAHHOCTh Y 00YYaIOIIMXCS YMEHUM:
HCI0JIb30BaTh NOHATHS: CUCTEMA OTCUETA, MaTepUalIbHAsl TOUKA, TPAEKTOPHSI, OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBIKeHUs, nepopmanus (yrnpyras, miacTu4eckas), TpeHue, IEHTPOCTPEMHUTENbHOE
YCKOpPEHHUE, HEBECOMOCTb U MEPETPY3KH, LIEHTP TAKECTH, AOCOTIOTHO TBEPAOE TEJO, LIEHTP TAKECTH
TBEPAOro Tella, paBHOBECHE, MEXaHWYECKUE KOJIeOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M TAIIbHO30PKOCTH,
CHEKTpPbI UCIYCKAaHUS U TIOTJIOIICHHUS, albda-, 6eTa- U raMMa-u3IydeHHs], U30TOMbI, sAepHas
SHEPreTHKA;
pa3nuyath SBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHEWHOE IBUKEHHE, PABHOYCKOPEHHOE
IPSIMOJIMHEIHOE ABM)KEHUE, CBOOOIHOE M1aJICHUE TEJI, PABHOMEPHOE JIBUYKEHUE 110 OKPY>KHOCTH,
B3aNMO/ICIICTBHE Tel, PpEaKTUBHOE [BIDKEHUE,  KojebaTelbHOe JIBUKCHHE

(3aTyxaromue 1 BBIHYXJACHHBIC KOJIOaHUs1), p€30HAHC, BOJTHOBOE JIBIKEHHE, OTPAKEHHUE 3BYKA,
MPSIMOJIMHEIHOE pacIpOCTpaHEeHHE, OTPAXKEHUE U MPETIOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTPaKeHUE
CBETa, pa3joXeHHe 0eIoro CBeTa B CIEKTP U CII0KEHHUE CIIEKTPaJIbHBIX [[BETOB, JUCIIEPCUs CBETA,
€CTECTBEHHAs Pa/IMOaKTUBHOCTh, BOSHUKHOBEHHUE JINHEHYATOTrO CIIEKTPA U3ITyYEHUs) 110 ONMUCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOE SIBJICHMUE;
pacrno3HaBaTh NMPOSIBICHNE U3YUEHHBIX (PM3UUYECKUX SIBJICHUN B OKPYKAIOIIeM MUpPE (B TOM YHUCIIe
¢bu3nveckue IBICHUS B IPUPOJIS: PUIIMBEI U OTJIMBEI, IBIKEeHHUE M1aHeT COTHEYHOU CHCTEMBI,
PEaKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPHUSTHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHUE,
ceificMMuYecKHe BOJIHBI, IIyHAMH, X0, [IBETA T€J, ONTHYECKUE SBJICHUS B IPUPOJE, OMOIOTHYECKOE
JelicTBre BUAMMOTO,  yJIbTPa(uOIETOBOrO U PEHTTEHOBCKOTO U3ITy4EeHUH,

€CTECTBEHHbIN paJHOAaKTUBHBIN (POH, KOCMUYECKHE JTyYH, PaAHOAKTUBHOE U3Ty4eHHE
IIPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAZINOAKTUBHBIX U3Iy4eHU  Ha OpraHu3M

YyeloBeKa), IpU  3TOM MEePEBOUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYI0, BBIICNATD
CYIIECTBEHHbIE CBOIMCTBA (pU3HAKN) (PU3MUECKUX SBICHUM;
OINMCHIBATh U3yYEHHBIE CBOICTBA Tel U (PU3NUECKHE SABJICHUS, UCTIONb3Ys (PU3NUECKIE BETUIUHBI
(cpenHsisi © MTHOBEHHAsI CKOPOCTD TeJla IPU HEPABHOMEPHOM JBH)KEHHUH, YCKOPEHHE, IEPEMELLIEHUE,
yThb, YIJI0Bas CKOPOCTh, CUJIAa TPEHUS, CHJIa YIIPYTrOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO
1a/IeHUs, BEC Tella, UMIYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHU4YecKast padoTa U MOIIHOCTb, HOTEHIIMAIbHAS
SHEPrus Tela, MOJHATOr0 Hajl MOBEPXHOCTHIO 3€MJIN, TOTEHIIMAIbHAS SHEPTUS CHKATOM MPY>KUHBI,
KUHETHYECKasi SHEPTHsl, MOJTHAsi MEXaHWYeCcKas YHEPIus, MepHoJ] U 4acToTa KojeOaHu, IJTMHA BOJIHBI,
IPOMKOCTb 3ByKa M BHICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb MPEJIOMIICHHSI CPEIbl), TPU OIMUCAHUU
MPaBUIILHO TPAKTOBATH (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIMYMH, 0003HAYCHUS U €TUHHIIBI
(bu3NYECKUX BEJIIMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOLINE TAHHYIO (PU3NYECKYIO BETUUUHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH IPaUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Tell, GU3MUECKUE SBJICHUS U MPOLIECCHI, UCIIOIB3YS 3aKOH COXPAaHEHUs
SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUI CYNIEPIIO3ULIMN CUJI, TPUHILIUII OTHOCUTEIBHOCTH
I"anunest, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPa’KEHUSI U IIPEJIOMIICHUS CBETA,
3aKOHBI COXPaHEHUS 3apsI0BOT0 U MacCOBOTO YMCEJI ITPU SIEPHBIX PEAKLUAX, IPH 3TOM
(GbopMyIMpOBaTh 3aKOH U 3aIlIMCHIBATh €M0 MaTEMaTHUECKOE BBIPAXKEHUE;
OOBSICHATH (PU3UUECKUE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUUNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BsSCHEHUE U3 2 -
3 JTOrMYecKHX IIaroB C UCHOJIb30BAHUEM 2 - 3 U3YUEHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH, (PU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pelaTh pacyeTHbIE 3a7a4u (ONUparoLIMecs Ha CUCTEMY U3 2 - 3 ypaBHEHHUI ), UCTIONIb3Ys 3aKOHBI U
(dbopMyIibl, cBsI3bIBatOIINE (PHU3HMUECKHUE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33a[]a4ul 3allHChIBAaTh



KpaTKO€ YCJIOBUE, BBISBIIATH HEJOCTAIOLINE WU U30BITOUHBIE JaHHBIE, BRIOUPATH 3aKOHBI U (POPMYIIHI,
HEO0XOAUMBIE JIJIS pEIIEHUS, TPOBOUTH PACUETHl M OI[CHUBAThH PEATMCTHYHOCTh ITOITY4YE€HHOTO
3HaYeHUs GU3NYECKON BETUUHHBI;

pacro3HaBaTh MpoOJIeMbl, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOIIH (PU3NIECKUX METOJIOB, UCTIOIB3Ys
OIHMCaHNE UCCIIEOBAHUS, BBIIEIATH MPOBEPIEMOE MPEATNOI0KEHUE, OLICHUBATh MPAaBUIHLHOCTh MOPSAKA
MIPOBE/ICHUS HCCIIEI0BAHNS, IIPOBOANTH BBIBOIBI, HHTEPIPETUPOBATH PE3YIIbTAaThl HAOIIOACHUH 1
OTIBITOB;

MIPOBOJIUTH OTBITHI IO HAOIIOIEHUIO (PU3UUECKUX SBICHUN MU (PU3HMUECKUX CBOMCTB TeM (M3yueHHE
BTOpOT0 3akoHa HbI0TOHA, 3aKOHA COXPAaHEHHUs YHEPTHH, 3aBUCUMOCTh TIepruoia KoieOaHui
IIPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/Ib
MaJbIX KoJIeOaHU, IPSIMOIMHEHHOE PAaCIIPOCTPaHEHUE CBETA, PA3JIOKEeHHE OEJIOro CBeTa B CIIEKTP,
M3yueHHE CBOMCTB N300paKEHHSI B TUIOCKOM 3€pKaJie M CBOMCTB N300pakeHUs IpeIMeTa B
coOuparolel JinH3e, HaOMIOJeHNE CIUIOUIHBIX W JIMHEHYAThIX CHEKTPOB HM3IYUYCHHS):

CaMOCTOSITENILHO COOMpATh YCTAHOBKY M3 U30BITOYHOTO Habopa 000pyI0BaHMs, OMUCHIBATH X0/ OIBITA
U €ro pe3yibTaThl, POPMYIUPOBATH BHIBOJIBI,
MIPOBOAUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMbBIX U3MEPEHUH, ONpeiesss CpeHee 3HaueHue
n3MepsieMoil BeTnuuHbI ((POKYyCHOE pacCcTOsIHUE COOMpAroIel IMH3bI), 000CHOBBIBATH BBIOOD CITOC00a
HU3MEPEeHHS (M3MEPUTEIBHOTO MPUO0pa);
IIPOBOAMTDH UCCIIEI0OBAaHUE 3aBUCUMOCTEN (PU3HUECKUX BEJIMYMH C UCIOJIb30BaHUEM IPSAMbIX U3MEPEHUN
(3aBUCUMOCTD MTYTHU OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HadallbHOM CKOPOCTH, Iepro/ia
KoJe0aHUi MaTEMAaTUYECKOT0 MAasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPa)KeHUs CBETA OT yrja
MaJCHUsI U yIia MPEeJIOMIICHHS OT yIiia MaJIeHus): TUIAaHUPOBATh UCCIIEIOBaHUE, CAMOCTOSITEIILHO
coOHMpaTh YCTaHOBKY, (PMKCUPOBATH PE3YIbTATHI OTYICHHON 3aBHCUMOCTH (PM3MYECKUX BEIHMYUH B
BUJIE TaONHIl U TpadUKOB, IPOBOAUTH BHIBOJIBI 110 Pe3y/IbTaTaM HCCIICOBAHMUS;
MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEITMYNH (CPETHSS CKOPOCTh U YCKOPEHHUE Tela pu
PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHUE CBOOOAHOTO MaJIeHUs, )KECTKOCTh MPYXUHBI, KOAPPUIIUEHT
TPEHUSI CKOJIbKEHMSI, MEXaHUUYecKasi padoTa U MOIIIHOCTb, YaCTOTa U MEPHOJ] KoJIeOaH
MaTeMaTHYeCKOro U MPYKUHHOT'O MasiTHUKOB, ONTUYECKAs CHJIa COOMpAroIel IMH3bI, PaOaKTUBHBIN
(GoH): MIIaHUPOBATh U3MEPEHUS, COOUPATH FIKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATH U3MEpPEHUS,
cienysl NpeayioKeHHOM MHCTPYKIMH, BBIYUCIIATh 3HAYEHUE BETMUYMHBI M aHATU3UPOBAThH NOJIYYCHHbBIE
pe3yJIbTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUI;
co0uro1aTh MpaBMiIa TEXHUKK O€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM; pa3InyaTh
OCHOBHBIE MpU3HAKU W3YYEHHBIX  (U3NYECKUX MOJEeNeil: MaTepuaIbHas TOUKa,
a0COJIIOTHO TBEP/I0€ TEJI0, TOUEYHbII HCTOYHHK CBETA, JyY, TOHKAs JMH34, IUIAHEeTapHas MOJIeNIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SIpa;
XapaKTepu30BaTh MPUHIUIBI AEHCTBHS U3YUYEHHBIX TPHOOPOB U TEXHHUUECKUX YCTPOICTB €
HCIOJIb30BAaHNEM UX OMHMCAHUA (B TOM YHCIIE: CIUAOMETP, JATYMKHU MOJI0KEHUS, PACCTOSIHUS U
YCKOPEHUs, paKeTa, 3X0JI0T, OYKH, IEPUCKOI, (hoToanmapar, ONTHIECKUE CBETOBOIbI, CIIEKTPOCKOII,
03UMETp, KaMepa BuinbcoHa), UCTIOIB3Ys 3HAHUS O CBOMCTBAaX (PU3NYECKUX SBICHUN U HEOOXOANMBIC
¢bu3nyeckre 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbI M CX€MaTHUHbIE PUCYHKU W3YUYEHHBIX TEXHUUECKUX YCTPOICTB, U3MEPUTEIbHBIX
pUOOPOB U TEXHOJIOTMYECKHUX MPOLIECCOB MPU PELICHUH Y4eOHO-TPAKTUYECKHX 33/1a4, ONITUYECKHE
CXEMBI JIJIsl TOCTPOEHUSI N300pakeHNUH B IJIOCKOM 3epKajie U coOMparolen JIHH3E;
MPUBOANUTH PUMEPHI (HAXOIUTHh HH(POPMALIHIO O IPUMEPAX) MPAKTUYECKOTO UCTIOIb30BaHU
(bu3nyecCKrX 3HAHUH B MOBCEHEBHOM KM3HU /7151 0OecrieueHus: 6e30MacHOCTH MPH 0OpalieHuH ¢
npubopaMy U TEXHUYECKHUMHU yCTPONCTBAMU, COXPaHEHUS 37J0POBbs M COOIIOIEHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKPY’KaIOLEH Cpene;
OCYILIECTBIATH MOUCK MH(popMalu B THTepHeTe, caMOCTOSTENbHO (POPMYIHUPYS ITOMCKOBBIH 3ampoc,
HaXOJUTh IYTH ONPEEICHUS JOCTOBEPHOCTH MOTYYeHHON HH(POPMAILlMK HAa OCHOBE UMEIOIIUXCS
3HAHUH U TOMOJIHUTENIbHBIX HICTOYHUKOB;
MCIOJIb30BaTh IIPU BHINIOJHEHUH YU€OHBIX 3aJaHH Hay4YHO-TIONMYJISIPHYIO JTUTEPATypy, CIPaBOYHBIE
MaTepHalbl, pecypchl cetu MHTepHeT, BlaeTh NpUeMaMy KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus
WH(pOpMaIUK U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;



c03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(GOPMAIIMU U3 HECKOJIBKUX
HMCTOYHUKOB, MMYOJIIMYHO MIPEIICTABISTH PE3YJIbTAThHI MPOSKTHON WM UCCIIEIOBATELCKOM NeATeIhHOCTH,
IIPU 3TOM IPaMOTHO MCIOB30BaTh N3YUEHHBIM MOHATHUIHBIN anmnapaTt u3ydyaeMoro pasaena QUK u
COIIPOBOKAATH BHICTYIICHHUE MPE3EHTAIMEH C yUeTOM OCOOCHHOCTEH ayJUTOPUN 00YJarOIIUXCS.

IIporpaMmma nmocTpoeHa ¢ y4yeTom cnemupuku
ycBOeHHs y4eOHOro marepuaia gerbmu ¢ OB3.

Baxueiiniee ycrnoBue mpaBuiIbHOTO MOCTPOCHUS y4€OHOTO MPOIIecca - 3TO TOCTYITHOCTh U

3¢ PEeKTUBHOCTD 00YUEHUS SISl KAXKIO0TO yJalerocs 7 Buaa B 00111e00pa30oBaTEIbHBIX Kilaccax.

[Ipu oOywyenun ywammuxcs ¢ OB3 mo manHoW pabouell mporpamMMe HEOOXOOMMO  YYHUTHIBATH
CIIeIyIOIMe OCOOCHHOCTH JCTEH: HEyCTOWYMBOE BHHUMAHHUE, MaJbli 00bEM IMaMSITH, 3aTPYIHECHHS TIPH
BOCIIPOU3BEJICHUN Marepuasia, HeC()OPMUPOBAHHOCTh MBICIUTEIBHBIX ONEpaIuii, aHalu3a, CUHTE3a,
CpaBHEHU, TIJIOXO PA3BUTHI HABBIKUA YTEHUS, YCTHOW U MMCbMEHHOW PEUH.

Coaep:xkanue yueOHOro Kypca

dusnueckoe o00pa3oBaHHE B OCHOBHOW WIKOJE JIOJDKHO OOECHeyuTh (OPMHUPOBAHUE Y
o0yJaromuxcs MpeACTaBICHUN O HaydyHOW KapTHHE MHpa — BaXKHOTO pecypca HAyYHO-TEXHHUYECKOTO
nporpecca, O3HaKOMJIEHHE OOydarouMxcsi ¢ (QU3MUECKUMH M ACTPOHOMHUYECKUMH SIBJICHUSMU,
OCHOBHBIMH TIPUHIIMIIAMH PAa0OThI MEXaHHM3MOB, BBICOKOTEXHOJIOTHYHBIX YCTPOWCTB M TPHUOOPOB,
pa3BUTHE KOMIIETCHIIMN B PEIIEHUU MH)KEHEPHO-TEXHUYECKUX U HAYYHO-UCCIIEI0BATENIBCKUX 3a1a4.

OcBoenne yueOHOro mnpeamera «®Pu3MKa» HaNpaBICHO Ha pPa3BUTHE Yy OOy4YarOIIUXCS
IIPEICTAaBICHUM O CTPOEHUH, CBOMCTBAX, 3aKOHAX CYILECTBOBAHUA M JIBUKCHHUS MATEPHH, HA OCBOCHUE
00y4aromuMHCs OOIIUX 3aKOHOB M 3aKOHOMEPHOCTEW MPHUPOIHBIX SBICHHHA, CO3/IaHHE YCIOBHHA IS
¢dbopmupoBaHus MHTEIJIEKTYaIbHbIX, TBOPYECKUX, IPaXXAAHCKUX, KOMMYHHKAIIMOHHBIX,
MH(OPMALIMOHHBIX ~KoMmmneTeHuu. OOydaromuecs OBJaJC0T HAyYHbIMU METOAaMM  PELICHUS
pa3IMYHBIX TEOPETHMUYECKUX U MPaKTMYECKUX 3aJad, YMEHUSAMH (OpPMYIHPOBAaTh TMIIOTE3HI,
KOHCTPYHPOBaTh, MPOBOJUTH SKCIIEPUMEHTHI, OLICHUBATh U AHAJIU3UPOBATH IMOJYyYEHHBIE PE3YNIbTATHI,
COIOCTABJIATh UX C OOBEKTUBHBIMU PEATUSIMHU KU3HU.

VYueOnbiii npeamer «®dusuka» crnocoOCTBYeT (HOPMHPOBAHUIO Yy OOYyYarolmMXCs YMEHUU
0e30macHO  MCIOJIb30BaTh  JlabopaTopHOe  OOOpYJOBaHHE, IPOBOAUTH  €CTECTBEHHO-HAYyYHbIE
UCCJIEIOBaHUSI M AKCHEPUMEHTHI, aHAJU3UPOBATH IOJYYEHHbIE PE3YylbTAThl, MPEJCTABIATh U HAYYHO
apryMEHTHUPOBATH MTOJIyYE€HHBIE BHIBOJIBI.

Uzyuenne mnpeamera «@Pusuka» B yacTd (OpMHUpOBaHHS y OOy4aromMxcsd HAy4HOTO
MHUpPOBO33PEHHUS, OCBOEHHS OOILIEHAayyHBIX METOJO0B (HaOJIOJeHHe, W3MEpEHHe, SKCIEPUMEHT,
MOJIETTUPOBAHUE), OCBOCHUS MTPAKTUUECKOIO IPUMEHEHHSI HAYYHBIX 3HAHUN (U3UKU B ’KU3HU OCHOBAHO
Ha MEXMPEeAMETHBIX CB3SX ¢ mpeaMeramu:«Maremarukay, «MHpopmaTtuka», «Xumusy, «buonorusy,
«eorpadusi», «Okonorusi», «OcHOBbl  0Oe€30MacHOCTH  JKHU3HedesATenbHOCTH»,  «McTopusy,
«JIuteparypa» u ap.

Pu3uKa 1 pu3nyecKue MeToAbl H3y4eHH MPUPOALI

®usnka — Hayka o mnpupoae. dusmyeckue Tena u sBieHWs. HaOmioneHwe u omucaHue
busnueckux siBineHuid. GU3nveckuii SKcrepuMeHT. MoienupoBaHue SBICHUN U 00bEKTOB MIPUPO/IBIL.

®u3nyeckue BEIMYMHBI W HX M3MEpeHue. TOYHOCTh M TMOTrPEIIHOCTh W3MEPEHU.
MexnyHapoaHas CUCTEMA €IUHULL.

®dusznyeckue 3aK0HbI U 3aKOHOMEpHOCTH. DPu3nka u TexHuka. Hayunelit metoa no3nanus. Ponb
¢u3UKN B JOPMUPOBAHUY €CTECTBEHHOHAYYHON TPAMOTHOCTH.

Mexannuyeckue siBJeHHUA

Mexannueckoe JBIKeHHE. MarepuanbHas TOYKa Kak MoJenb (PU3UYECKOro  Tena.
OTHOCUTENLHOCTh  MeXaHmdeckoro  aBmkeHmsa. Cumcrema  orcueTta.dDu3mueckue  BEIIMYUHBI,
HEO0OXOIUMBIC JJIsI OTMCAHUs ABMXKCHUS U B3aUMOCBSI3b MEXy HUMHU (IIyTh, IEPEeMEIEHUE, CKOPOCTh,
YCKOpPEHHE, BpeMsl JBWKEHHUs). PaBHOMepHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBUKCHUE.



PaBHOMepHOE nBMkeHHE MO OkpykHOCTU. [lepBbiit 3akoH HeroToHa u nHepums.Macca tena. [InotHoCcTh
BemectBa. Cuna. Egununel cuiel. Bropoii 3akon Herotona. Tpermii 3akoH Hprorona. CBobGomnoe
najgenune Ten. Cuma TsKecTH. 3aKOH BceMHUpHoro TsaroteHus. Cuna ynpyroctu. 3akoH ['yka. Bec tena.
HesecomocTs. CBsi3b MEXy CHIION TSKECTH U Maccoil Ttena. Jlunamomerp. PaBHOeHCTBYIOIAs CUIa.
Cuna tpenusi. Tpenue ckoyibxeHud. Tpenue nokosi. TpeHue B NpupoJie U TEXHUKE.

Wmnynec. 3akoH coxpaHeHUs MMIIyJIbca. PeakTuBHOe IBHKeHHE. MexaHuueckas padorta.
Momnocte. Oneprus. llotennumanbHas W KuHeTuyeckas dHeprus. llpeBpamenue opHoro Buzaa
MEXaHUUYECKOH 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs OJHOM MEXaHUUECKON SHEPTUH.

[Ipoctble MexaHU3Mbl. Y CIIOBUS PaBHOBECUS TBEPAOrO Ted, MMEIOLIEro 3aKPEIUICHHYI OCh
nBUOKEHUs. MoMeHT cunbl. [Jenmp msowcecmu mena. Peiuar. PaBHoBecue cuil Ha pbryare. Poruaru B
TEeXHHKE, ObITY U nipupoe. [lonBruxkHbIe U HEOABMKHBIE O0J10KU. PaBeHCTBO paboT mpu UCIOIB30BaHUN
IPOCTBIX MeXaHU3MOB («30J0TO€ TPaBWIO MeXaHUKH»). Koapduiuuent mnone3Horo aeicTBus
MEXaHu3Ma.

Hasnenune TBepabix Ten. Enuuunsl m3mepenus navieHus. CrocoObl M3MEHEHUS IaBIICHHS.
JaBnenue »xunkocred u ra3zoB 3akoH [lackans. JlaBieHuWe XUIAKOCTM HA JTHO M CTEHKM COCYyAa.
CoobOmrarommecst cocyabl. Bec Bosmyxa. AtmochepHoe mpaBienue. M3mepenue armochepHOro
nasnenus. OneiT Toppuyennu. bapomerp-anepous. AtmochepHoe naBiIeHHE HA Pa3TUYHBIX BBICOTAX.
I'unpaBnuueckue MexaHu3Msl (ipecc, Hacoc). JlaBneHue )KuIKOCTH U ra3a Ha MOrpy>KEHHOE B HUX TeJO.
Apxumenosa cuia. [InaBanue ten u cynoB BoznyxoraBanue.

Mexanuueckue konebanusa. Ilepmon, dwacrora, ammuuTyga Konebanuii.  Pe3onanc.
MexaHnuyeckue BOJHBI B OJHOPOAHBIX cpenax. JlnvHa BOJHBL. 3BYK Kak MEXaHUYECKas BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TenoBble sABJICHUSA

Crpoenwe BemecTBa. ATOMBI M MOJIEKYIIBL. TeIuIoBoe JBM)KEHUE aTOMOB M MouieKyll. Auddysus
B Ta3ax, JKUJIKOCTSX U TBEPAbIX Tenax. bpoyHosckoe oOsuoicenue. BzaumopeicTBue (MpUTSIKEHHE U
OTTaJKMBAaHUE) MOJIEKYJl. ArperaTHbleé COCTOSHHS BellecTBa. Pa3inuue B CTPOEHUM TBEPABIX Tell,
KUJIKOCTEN U Ta30B.

TemoBoe paBHOBecue. Temmeparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO XaOTHUYECKOTO
IBWKEHUS 4YacTHll. BHyTpenHsst sHeprus. Pabota u Temomnepenaya Kak CIOCOObBI H3MEHEHMS
BHYTpEeHHEN »Hepruu tena. TerutonpoBoaHocTs. KonBeknusa. M3nydyenue. Ilpumeps! Temonepenaun B
npupoae U TexHuke. KonuuecTBo TemnoThl. YenbHas TEIUIOEMKOCTb. YJENbHas TEIIOTa CrOpaHus
TOIUIMBA. 3aKOH COXPAHEHMsI M MPEBpALICHHS DHEPrMM B MEXAHUYECKMX M TEIJIOBBIX Ipoleccax.
[InaBneHne M OTBEpAEBAHHME KPUCTAUIMYECKUX TeJ. YenbHas TEIUIOTa IUIaBieHus. Mcmapenue u
KoHeHcanus. [lornomienre sHEpruu Npu UCIAPEHUH KUIKOCTH U BBIJIETICHUE €€ NMPU KOHJIEHCAIUU
napa. Kunenme. 3aBUCHMOCTb TeMIEpaTypbl KHIIEHHS OT JaBJICHMs. YJelbHas TEIUloTa
napooOpa3zoBaHusl M KOHJeHcanuu. BnaxhHocTe Bo3gyxa. Pabora rasza mnpu  pacmMpeHuu.
IIpeoOpa3oBanusi 3HEpPruM B TEMJIOBBIX MalIMHAaX (mapoBas TypOuHa, ABUraTelb BHYTPEHHETO
Cropanus, peakTuBHbIM gaBurarens). KIIJ[ TemnmoBoil MamuHbl.  Jkonocuueckue npoodiemvl
UCNONIb306AHUS. MENIOBLIX MAULUH.

DJIeKTPOMarHUTHbIE SIBJICHUS

OnexTpuzanus Gusnueckux Tesl. BzaumoneicTBue 3apsbkeHHBIX Tell. J[Ba poja 3meKTpUYecKuX
3apAnoB. JenmMMOCTh 3IEKTPUYECKOro 3apsfa. OJIEMEHTapHbIA JJIEKTPUYECKHM 3apsii. 3aKoH
COXPAHEHHUs 3JIEKTPUYECKOro 3apsana. I[IpoBOAHMKH, MOJIYNPOBOJHUKH M H30JISTOPHI 3JIEKTPUYECTBA.
DNEKTPOCKOI. DJIEKTPUIECKOE TOJIe Kak OCOObId BUI MaTepuu. Hanpsowennocms 21exmpuieckozo
noas. JleficTBUE HIEKTPUYECKOrO TOJNS Ha dJeKTpuueckue 3apsusl. Kondencamop. Onepeus
NEeKMPUYECK020 NOJIsl KOHOEHCamopa.

OneKTpudecKkui TOK. VICTOUHMKHN 2JIEKTPUYECKOr0 TOKA. DJIEKTpUYECKas 1ENb U €€ COCTaBHbIE
yactu. HampaBnenune u JelcTBUS ayeKTpudeckoro Toka. Hocurenu sieKTpuyeckux 3apsaoB B
MeTtaynax. Cuia Toka. DJIEKTPUUECKOE HaNpsKEeHUE. DJIEKTPUUYECKOE CONPOTUBIIEHHE NPOBOJIHUKOB.
Enunuib conpoTuBieHus.

3aBUCHUMOCTh CHJIBI TOKa OT HampspkeHusa. 3akoH Oma Ui ydacTka Lenu. Y IelabHOe
conpotusneHue. Peocratel. [locnenoBarenbHOe coequHeHne MPOBOIHUKOB. [lapannensHoe coequHenHne
IIPOBOJHUKOB.



PabGora »mekTpuueckoro Mo MO MEPEeMEUICHUIO DJIEeKTPUYECKUX 3apsiioB. MOIIHOCTh
NEKTpUYECKOro Toka. HarpeBaHue NpOBOJHMKOB AIIEKTPUYECKHMM TOKOM. 3akoH Jlxoyns - Jlenua.
DJeKTpuuecKre HarpeBaTeNIbHbIE U OCBETUTENbHBIE PHOOpPHI. KopoTkoe 3aMbIkaHue.

MaruautHoe nosne. MHaykuus MarHuTtHoro nois. MarHutHoe mnone Toka. OnblT Dpcrena.
MarsuTHO€ 10J1€ MOCTOSIHHBIX MarHUTOB. MarHuTHoe 1nose 3eMi. DJIEKTpOMaroiuT. MarHuTHoe nose
KAaTyIIKH C TOKOM. [IpuMmeHeHHe 37IeKTpOMarHuToB. JlelicTBUE MAarHUTHOIO MOJS Ha MPOBOJHUK C
TOKOM M JBHWXKYILYIOCS 3apsbkeHHYr yactuny. Cura Amnepa u cuna Jlopenya. DNeKTpOABUTATEIb.
SIBnenue anekTpomMarHuTHOW nHAYKIMs. Onbitel apanes.

DIeKTpOMarHuTHeIe KoyiebaHus. KonebamenvHulli konmyp. Onekmpozenepamop. llepemennwiii
moxk. Tpancgpopmamop. Tlepenada 3neKTpUUECKON YHEPTUU HA PACCTOSIHUE. DIIEKTPOMATrHUTHBIC BOJTHBI
U UX CBOWCTBA. [Ipunyunst paouocesasu u menesudeHus. BausHue 31eKmpomMacHumusix usiyyeHull Ha
JHCUBbIE OP2AHUIMDL.

Cgert — anekTpoMarauTHas BojiHa. CKopocTh cBeTa. McTouHMKM cBeTa. 3aKOH MPSIMOJIMHEUHOIO
pacnpocTpaHEHUE CBeTa. 3aKOH OTpakeHus cBera. [limockoe 3epkano. 3aKOH IPEIOMIIEHHS CBETA.
Jlun3zel. @oKycHOE paccTOSTHUE U ONTUYecKas cuiia JUH3bL. M300paXkeHue npeameTa B 3epKaie U JUH3E.
Onmuueckue npubdopel. I'maz kak onrtmueckas cucrema. Jlucnepcusi cera. HMumepgepenyus u
ougppakyus ceema.

KBantoBble iBJ1eHUsI

Crpoenue artomoB. Ilmanerapnas Moxenb aroma. KBaHTOBBIM XapakTep MOMVIOUIEHUS U
HCIyCKaHUs CBETA aToMaMu. JInHe4aTbie CIEKTPHI.

Omnsitel Pesepdopaa.

CoctaB aromHoro szapa. IIpoToH, HEHTpoH U 3J€KTPOH. 3akoH OWHINTEHHA O
MPOMOPLMOHAIBHOCTH Macchl W JHEpruu. Jeghexm macc u sHepeus c6A3u aAMOMHbLIX s0ep.
PanuoaktuBHocTh. Ilepuon momypacnama. Aunbda-usnydenue. bema-usnyuenue. I'amMma-u3inydeHue.
Anepuble peakuuu. Wcroununku sHeprun ConHUa W 3Be3[. SaepHas 3HEpreTuka. JIKonocuuecKue
npob.emovl pabomsl amomMHuIX dekmpocmanyui. Jlosumerpus. Bauanue paouoakmunslx usiy4eHuti Ha
JHCUBbLE OP2AHUSMDL.

Crpoenne u 3BoJonus Beesrennoi

['eonieHTpryeckas U renuoleHTpudeckas cucteMbl Mupa. dusudeckas mpupoia HEOECHBIX Tell
Comnneunoii cucrtemsl. [Ipoucxoxaenne Conneunoit cucrembl. Ousnueckast mpupoaa CoyiHIIA U 3BE3.
Crpoenne Beenennoit. OBomonus Beenennoit. 'nnoresa bonbmoro B3pbisa.

JlaGopaTopHbie padoThl 7 KJI :

Omnpenenenne HEHbI JEIEHUS N3MEPUTEIBHOTO IMINHAPA.

N3mepenue pazmMepoB MaJbIX Tell.

N3mepenne maccel Tena Ha phlYaKHbIX BECax.

N3mepenue oobema Tena.

W3mepenue II0OTHOCTH TBEPAOIO TENa.

I'pagyupoBanue npyXMHBI 1 U3MEPEHNE CHIIBI C TOMOLIBIO JUHAMOMETPA.

BoiicHeHre 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJBXKEHUS OTIUIONIAJAM CONPUKOCHOBEHUS Tel U
MPYKUMAIOIIEH CUITBI

Onpenenenre BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TIOTPYKEHHOE B )KMJIKOCTh TEJIO.
BrisicHeHHe yciioBHil TIJIaBaHUS TEJ B KUJIKOCTH.

BrisicHeHue yciaoBuUsl paBHOBECHUS phluara.

Onpenenenne KIIJ[ mpu nmoabemMe Tea no HAKJIOHHOMN MIIOCKOCTH.

JlabopaTopHbie padoThl 8 KJI :
CpaBHEHHME KOJIMYECTB TEIJIOTHI TPU CMEMIMBAHUU BObI PA3HOM TEMIIEPATYPHI.
W3mepenue yaenbHOM TemI0eMKOCTH TBEPIOTO TeNa.
N3mepenne BIIaKHOCTH BO3TyXa
COopKa AIEKTPUIECKON e U U3MEPEHHUE CHJIBI TOKA B €€ Pa3IMYHbBIX YIaCTKaX.
N3mepenne HanpsKeHNs Ha pa3/IMYHbIX y4acTKaX dJIEKTPUYECKOU LEIH.
PerynupoBaHue cuiibl TOKa peOCTaTOM.
H3mepenne copoTUBIIEHUS IIPOBOJHUKA € ITIOMOILBIO aMIIEPMETPA U BOJIBTMETPA.
N3mepenre MOITHOCTH M pabOThI TOKA B AJICKTPUICCKOM JIaMITe.



COopKa AIeKTPOMarHuTa U UCIIBITAHUE €TO JICHCTBUSI.
W3ydeHune 3JIeKTPUIeCKOro TBUTATENSI TOCTOSTHHOTO TOKA (Ha MOJICIIH )
[Tomy4yenne n300pakeHHIA ¢ TOMOIIIBIO JTMH3HI.

JlaGoparopHblie padoTbl 9 K :

HccnenoBanye paBHOYCKOPEHHOTO JIBIDKEHHUS Tena 6e3 HayalbHOM CKOPOCTH.

N3mepenne yckopeHusi CBOOOIHOrO MaieHus

Hccnenopanue 3aBUCUMOCTH nepuoJia 1 4aCTOThL CBO6OI[HBIX KOJICOaHUI MATEMAaTUYECKOI0 MasSTHUKA OT

€ro AJINHBI.

N3ydeHnue sBIEHUS 3JIEKTPOMArHUTHOW HHIYKIUU.
N3ydyeHue TpekoB 3apsKEHHBIX YACTHIL IO TOTOBBIM (oTorpadusim.
W3yuenus neneHus sipa aToma ypasa 1o gororpaduu TpekoB

TemaTuueckoe INIAHUPOBAHHE ¢ YKA3aHUEM KOJIHYECTBA YaC0B,
OTBOJAMMBIX HA U3YYCHHUE KaKa0il TeMbl

dusuka : 7 kiaacce

Koi-Bo Koin-Bo
Komi-Bo
Tema 71a00paTOPHBIX KOHTPOJIBHBIX
4acoB
pabor pabor
Bsenenue 4 1 -
[TepBoHavabHBIC CBEICHUS O 6 1
CTPOCHUH BEIICCTBA
Bzaumopeiictsue Tei 23 5 2
JlaBiieHHe TBEPJIBIX TEJ, KHUIKOCTEH U 20 9 9
rasos
Pabota 1 MomHOCTE. DHEpTHs 13 2 2
O06o06m1aro1iee TOBTOPEHHE 2 -
Hroro 68 11 6
du3uka : 8 Kiaace
Kon-Bo Kon-Bo
Kon-Bo
Tema 4ACOB 1a00paTOPHBIX KOHTPOJIbHBIX
pabot pabot
TerioBeIe SIBIIEHUS 24 3 2
DNEKTPUUYECKUE SIBICHUS 27 5 1
DeKTPOMarHUTHBIE SIBICHUS 6 2 -
CBeTOBLIE IBJICHUS 11 1 1
Bceero 68 11 4




dusuka : 9 Kiaace

Paznen, tema Kot-Bo Kon-Bo Koin-Bo
J1a00paTOPHBIX KOHTPOJIbHBIX
4acoB
pabot pabot
3aKOHEI B3aMMOJCHCTBHS U JIBHKCHUS 39 2 2
Ten
MexaHn4ecKue KojacOaHus ¥ BOJIHBI. 16 1 1
3BYK
DNIEKTPOMArHUTHOE T0JIe 21 1 -
CrtpoeHue aToMa W aTOMHOTO S/pa, 15 2 1
WCIOJIb30BAHNE YHEPTHH ATOMHBIX SIJIEP
Crtpoenue u 3Botonns BeeneHnnoit 6 - -
O6o061aronee MOBTOPEHUE 2 - 1
Bcero: 99 6 5
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