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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenune ¢u3nku Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HamNpaBlIeHO Ha
JOCTHIKEHHE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPESIMETHBIX 00pPa30BaTEILHBIX PE3YIHTATOB.
B pesynprate w3ydenumss (U3MKM Ha YpPOBHE OCHOBHOTO O0OIEro oOpa3oBaHUs Y

oOyuaromierocs OyayT cOpMUPOBAHBI CICAYIONINE TNIYHOCTHBIC PE3YIbTAThl B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— TPOSIBJICHUE MHTEpPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3MUECKOM
HayKH;

— [IEHHOCTHOE OTHOIIIEHUE K JJOCTHKEHHSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpa:kIaHCKOr0 M YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUHN (DUBHKY;

— 0CO3HAaHHE B&XKHOCTU MOPAIbHO--3TUYECKUX MIPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) acTeTMYEeCKOr0 BOCIIUTAHMS:

— BOCIIPHUSATHE ICTETUYECKUX Ka4eCTB (PU3MUECKOW HayKu: €€ TapMOHWUYHOTO TMOCTPOCHHSI,

CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) EeHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHHE IIEHHOCTH (PU3NYECKONW HAyKHW KaK MOIIHOTO MHCTPYMEHTA TMO3HAHHS MHDA,

OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HUHTEPECA K UCCIIEI0BATENIbCKOM 1EeATEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIHOHAJILHOTO 0JIATONOTYYMSI:

— OCO3HaHHe LIEHHOCTH 0Oe30macHoro obpasa XH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM

MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEICHHUS Ha TpaHCIOpTE, Ha JOpOrax, cC

ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

— chopMupOBaHHOCTH HaBbIKa pedUIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOro

e MpaBa y APyroro 4eloBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4acTHe B pEIICHUH MPaKTUYECKHUX 3ajau (B paMKax ceMbU, 00pa30BaTeIbHOM

OpraHu3aiiy, Tropojaa, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM HANpaBICHHOCTH,

TpeOyIOIMMX B TOM YHCIie U GU3NIECKUX 3HAHUH;

— MHTEpEC K MPAKTHIECKOMY U3YUYSHHIO MPO(dEecCHii, CBsI3aHHBIX ¢ (PU3UKOM;

7) 3KOJIOrNYeCKOro BOCIIMTAHUA:

— OpHeHTalus Ha TMpUMEHEeHHe (QU3NYECKUX 3HAHWM MJIs pelieHus 3axady B 00JacTu

OKpY)KaloIlel cpelibl, TNIAHUPOBAHUS MOCTYNKOB U OIEHKUA MX BO3MOKHBIX MOCIEACTBHIA

JUIS OKPYXKAIOIIeH Cpeibl;

— OCO3HaHHE TNI00aTBHOIO XapaKkTepa dKOJOTHUYECKUX MPOOIIeM U MyTel UX peleHus;

8) ajanTannu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBHON U MPUPOIHOH CPebl:

— MOTpeOHOCTh BO B3aMMOJCHCTBHM TMpPH BBINOJIHEHUU WCCIEIOBAHUM M TMPOEKTOB

(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

— MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM YHCIEe (OPMYITHPOBATH HUICH,

MOHATHS, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE AePHUINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001acTu (pr3uKy;

— TUTAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUU HOBBIX (PU3MYECKUX 3HAHUM;



— CTPEMJICHHUC aHAJIU3UPOBATH U BBIABJIATH B3AUMOCBA3U IMIPUPOJIEIL, 06IJ_[CCTBa U 3KOHOMUKH,

B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/II-I€CKI/IX 3HaHHfI;

— OLICHKa CBOMX JEHUCTBUM C Y4ETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CpPEAy, BO3MOKHBIX
1J100aJbHBIX TOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHMs HporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyIayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,

BKJIIOUAIOL[ME TO3HABaTeJIbHbIE YHUBEpCAJbHbIE Yy4yeOHble JAEWCTBUS, KOMMYHHUKAaTHBHbBIE
YHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHbLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jornveckue aelcTBUSA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBJICHUH);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMK, OCHOBAHUS 711 0000IEHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISIBJIATH TIPUYNHHO--CIICJICTBEHHBIE CBS3M TPU HM3YYCHUHM (PU3HUYECKHUX SIBICHUH WU
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JCAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYECHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3IX (PH3UICCKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (u3MUecKoW 3amadu
(cpaBHEHHE HECKOJBKHX BApHUAHTOB pEIICHHs, BbIOOp Hambojee MOAXOMISIIETO ¢
y4ETOM CaMOCTOSITENTLHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpOBOAUTE II0 CAMOCTOATCIBHO COCTABJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HEOO0JIBIIOE HCCICIOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OLCHUMBAaTh HAa IMPUMCHHUMOCTb U JOCTOBCPHOCTH I/IH(bOpMaI_[I/IIO, IIOJIYYCHHYIO B XOJ€
HUCCIICOOBAHHNA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'IHpOBaTB 0606H_ICHI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOl"O Ha6J'IIOI[eHI/I$[, OIIbITa, UCCIICAOBAHMAA,

IIPOrHO3HUPOBATH BO3MOIKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX MpoueCCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undopmanueii:

NPUMEHATh PA3JIMYHBbIE METObl, MHCTPYMEHTBHl M 3alpoChl MpPH MOUCKE M OTOOpE
nHGOpMAIUY WK TaHHBIX C YIETOM IMpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHIPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAaNbHYIO (OpMy TMpeAcTaBieHuss HHopManuum u
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXE€MaMHM, JAuarpaMMaMH, HWHON
rpaduKoil 1 MX KOMOMHAIUSAMHU.

KoMMyHuKaTHBHBIC YHHBEpCaIbHbIE y4eOHbIC JeHCTBHUSA:



B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 337aBaTh BOIIPOCHI IO CYLIECTBY O0OCYKIaeMO TeMbl M BBICKAa3bIBATh UJICH,
HalleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTebHOCTH OOIeHHS;
COTMOCTABIATh CBOM CYXJACHHUS C CYXICHHUSMHU JAPYrHMX YYaCTHHKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

BBIpaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH pELIeHUH KOHKPETHON (pr3HuecKoil mpoOiIemsl;

MPUHUMATh LEIH COBMECTHOW JESTEIbHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €&
JOCTIKEHHUIO: PACIIPENeNIATh PO, 00CYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTrash Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIpPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C APYTUMH WICHAMH KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOmMH TPOMYKT 10 KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHTYALUSX, TPEOYIOMUX TS PEIICHUS
(bU3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUYHBIX TOAXOJAX NPHUHITHS pENICHUH (MHIUBUAyaIbHOE,
MIPUHATHUE PEIICHHSI B TPYIIE, IPHHITHE PEIICHUH TPYIIOi);

CaMOCTOSITEJIBHO COCTAaBJISATH QJITOPUTM pelIeHUs] (PU3MUECKOW 3aJaud WM IJIaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BapUaHThI PEIICHHI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh aIEKBATHYIO OLIEHKY CUTYalluu U NpeasaraTh IJiaH €€ U3MEHEHUS;

OOBSICHATh MPUYUHBI JIOCTHXKEHUS (HEIOCTH)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI MM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIIUXCS
CUTYallUii, yCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CIOpa WM JUCKYCCUM Ha HAy4HYIO
TeMy, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIpYroro;

IpU3HABATh CBOE MpaBO Ha OIMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajay MM B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO IPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K xoniy obyuenust B 7 KJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHU:



UCTOJb30BaTh TMOHATHS: (HU3UUYECKUE U XUMHYECKHE SBJICHUS, HAOIIOJCHNUE,
SKCIEPUMEHT, MOJENb, TUNOTE3a, CAUHHUIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTHbI€ COCTOSIHMSI BelecTBa (TBEPIOE, >KHUAKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TPAeKTOpus,
paBHOJIEHCTBYIOIAsT cwia, Aedopmanus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOLIAFOIINECS COCY/IBI;

paznuuath sBiaeHUs (Iud@y3us, TerIoBoe IBMKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJCICTBUE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OChbIO BpallleHus, Iepeaaya JaBieHUs] TBEPABIMU
TEJIaMU, JKUAKOCTSMH U Ta3aMH, aTMOC(hEepHOE TaBlIeHHUE, IJIaBaHUE TeJl, IPEBPAICHUS
MEXaHMYECKOW SHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUI B OKPYKAIOIIEM MUpE, B
TOM 4YHcie (QU3MYECKHe SBICHHS B MPHUPOJE: MPHUMEPHI JBIKEHHS C Pa3IAIHBIMH
CKOPOCTSIMH B JKMBOM M HEXUBOU NPHUPOJE, ACHCTBHE CWIBI TPEHUS B INPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOTO MaBIICHWsI Ha JKMBOW OpraHW3M, IJIaBaHHE DHIO,
pBIUark B TeJjie YeJlOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) PU3NYECKUX SBIICHUM;

OTIMCBHIBATH M3YYEHHBIEC CBOMCTBA Tell W (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOoCTH, cUja TSDKECTH, BeC Tella, Cujla TpPEHUs, JaBlieHUE
(TBEpHOrO TENa, JKMAKOCTH, Ta3a), BHITAIKWBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IJICYO CHJIBL, MOMEHT CHJIBbI, KOX(QQHUIMEHT TIOJE3HOTO JIeHCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHLMaJIbHAsl SHEPTUs), IPU OMHCAHUM TMPABUIHHO
TPAKTOBAaTh (PU3NYECKUI1 CMBICI HCTOIb3yEMbIX BEIUYUH, UX 0003HAYEHUS U €IUHUIIBI
(bu3nyecKux BEIWYUH, HAXOAUTh (GOPMYJbI, CBA3BIBAIOIINE MaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKd H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBJICHHUS M MPOLECCHl, HCIOJIb3YA
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ IMPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHS MEXaHWYEeCKOW »HHEepruu, IMpH OSTOM JaBaThb CJIOBECHYIO
(hOopMyIHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MATEMAaTHYECKOE BBIPAKEHUE;

OOBSACHATh (U3UYECKUE SBJICHHS, MPOLECChl M CBOWCTBA TelI, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-
-CIIEZICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMUeCKUX IIIaroB ¢ OMOPON Ha
1-2 wu3ydyeHHBIX CBOMCTBa (DU3MUYECKUX SBICHHUM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemaTh pacy€THble 3aJauyd B 12 JEHCTBHS, MCIOJb3ys 3aKOHBI U (OPMYIIBI,
CBsI3pIBalOIIME (U3UYECKUE BEIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (DPU3NYECKHE BEIMYMHBI B (OPMYINBI U
MIPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBbIC JAaHHBbIE, HEOOXOAWMBIE ISl pPELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOTY4YeHHON (PU3NUECKOI BETMUNHBI;
pacrio3HaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO pELIMTh TNPH MOMOIIU (PU3HUYECKHX
METOJIOB, B ONHMCAaHUHM MCCIEJOBAHUS BBLICIATH IPOBEPSIEMOE IPEANOJIOKEHNE
(runore3y), pa3IUyaTh W UHTEPIPETHPOBATH MOJYYEHHBIH pe3yabTaT, HaXOAUTh
OLIMOKHU B XOJI€ OTIbITA, I€aTh BBIBOIBI 110 €T0 PE3yJbTaTaM;



MIPOBOJIUTH OMBITHI [0 HAOIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes:  (OPMYIIMPOBATH TPOBEPSEMBbIC MPEANOJIOKEHUs, COOMpPATh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, 3AUCHIBATH X0/ OTBITa U (JOPMYIUPOBATH BHIBOJIBI,
BBITIOJIHATH NPSMbIE U3MEPEHHUSI PacCTOSIHUSA, BPEMEHH, MAcChl Tella, 00b&éMa, CHIIbI U
TEMIIEPaTyphl C HCHOJH30BAHWEM AHAJOTOBBIX M IHU(POBBIX MPHOOPOB, 3alHCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOJIUTH HCCIIEAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKON BEIMUMHBI OT JPYrou C
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeNa OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI H HE3aBHUCUMOCTH CWJIBI TPCHHS OT TUIOIIAIU
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTH OT YIJIMHEHMS MPYKUHBI, BbITAJIKUBAIOLIEH
Cuibl OT OOBEMA MOTrpY)KEHHOM YacTM Tena M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO MOIPYKEHO TeJo,
YCIIOBUM TUJIaBaHUSl Te€J, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4e€OHOTO HCCIEeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHATH
M3MepeHus, clieAysl NPeUIOKEHHOMY IJIaHy, (PUKCHUPOBATH PE3yIbTaThl MOJYy4YEHHOM
3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JieNlaTh BBIBOJIBI 110 pe3ysibTaTaM HCCIeA0BaHMUS;

MIPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKHX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUAKOCTU U TBEPAOTO Tela, CWJIA TPEHHUsI CKOJBKEHHS, [aBJICHHE BO3IyXa,
BBITAJIKMBAIOIIAsl CHJIa, JICHCTBYIOLIAs Ha TMOTPYXKEHHOE B IKUAKOCTh TEJO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHW3MOB), CIEAYS MPEII0KECHHON
WHCTPYKUUU: MIPU BHIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCISATH 3HAU€HNUE UCKOMOW BEJTMUMHBI;

coOmoaTh TMpaBWiIa TEXHUKH OE30MacHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHHUEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOUIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJI0K, HAKJIOHHAS MJI0CKOCTh;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpPOM Ha WX omMcaHusd (B TOM YHKCIE: MOAUIMIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUAPABIUYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HacoC,
apeoMeTp), MCIOJIb3Ysl 3HAHUS O CBOMCTBaX (PU3WYECKHX SBICHUH U HEOOXOIUMbIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TpUMEPbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IJIs OOecreueHus
0€30MacHOCTH TpuU OOpalieHHuH ¢ OpudopaMu U TEXHUYECKHMMH YCTPOWCTBAMU,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEIECHUS B
OKpYyKarollen cpene;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3a/IaHHBIM MIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIMUXCS 3HAHUW U MTyTEM CPaBHEHUS
Pa3TUYHBIX UICTOYHUKOB BBIACTATH HH(OPMAIINIO, KOTOPAs SBISETCS MPOTUBOPEUNBOMA
WA MOXET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BaTh MPH BHITIOJHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYISIPHYIO JIUTEPATyPy
(U3NYEeCKOTO COAEp)KaHUs, CIpPaBOYHBIE MaTepualbl, pecypchbl cetu HHTepHer,
BIIAJeTh MpUEMAMHU KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus WHGOpMaLUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYT'YIO;



co37aBaTh COOCTBEHHBIC KPAaTKHUE MHCHMEHHBIC M YCTHBIC COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB WH(pOPMAIUU (PU3NIECKOTO COACPIKAHUS, B TOM YHCIE IMyOJUYHO JeNaTh
KpaTKue COOOIIEHHS O Pe3yIbTaTax MPOCKTOB WM YYEOHBIX MCCIEAOBAHUM, IPU ITOM
IPaMOTHO HCHOJB30BAaTh M3Y4YCHHBIH TOHATHUHHBIN ammapaT Kypca (HU3UKH,
COTIPOBOXKIATH BBICTYIUICHHE MTPE3CHTAIIHCIH;

P BBIITOJIHCHUN YYEOHBIX MPOCKTOB M MCCIEAOBAHUN paclpeaeisTh 00S3aHHOCTH B
TPYIIIIe B COOTBETCTBUU C IMIOCTABJICHHBIMU 33a4aMU, CICJNTh 3a BHIITOJIHCHUEM TUTaHA
NCWCTBUM, aJeKBATHO OICHUBATh COOCTBCHHBIH BKJIAQJ B JCSITEIBLHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, YIUTHIBAsE MHCHUE OKPY)KAOIIUX.

K xonmy oOyuenust B 8 Kjacce mpeiMeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

HCMOJI30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE ABMKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHE W aMOp(HBIE Tena,
HACBHIIICHHBIM 1 HEHACBIIICHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEPATYpPa, BHYTPEHHSS
SHEPrus, TEIIOBOW JABUTATENb, AIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl, SJIEKTPUUECKOE
MoJie, TPOBOJHUKA W JUANIEKTPUKHU, MOCTOSIHHBIA JJIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

pasnuyath SBJCHUS (TEIUIOBOE pACHIMpEHUE U CKaTue, TeIulonepeaaya, TEeIIOBOe
paBHOBECHE, CMayMBaHUE, KaNWUISIPHBIE SIBJICHUS, WCIApEeHUE, KOHJCHCalus,
IJIaBJICHUE, KpHUCTaJUIU3aLUs (oTBepaeBaHue), KHUIIEHUE, Terionepea4ya
(TETUIONIPOBOTHOCTh, KOHBEKIIHS, HM3JIYYCHHE), SJICKTPHU3alus TeJ, B3auMOJCHCTBHE
3aps/ioB, ACUCTBUSA AIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMBbIKAaHHME, B3aUMOJICHCTBUE
MAarHuTOB, JEMCTBHE€ MAarHUTHOTO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMATHUTHAS
WHIYKLHS) 1O ONHMCAHHUIO WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (M3UUYECKUX SBJICHUH B OKPYKaIOLEM MHpE, B
TOM uucie (u3uveckue sBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJICHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uzinydeHue CoJiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBIIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE moJje 3emud, Apeid MOJ0COB, pOJib MAarHUTHOTO MOJS JJS KU3HU Ha
3emJie, OJSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIICIISATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHY) PU3NYECKUX SBICHUI;

OTHCHIBATh U3yYCHHBIC CBOMCTBA TEN U (PU3NYECKUE SBIICHUS, UCIONB3YS (PU3UUYECKHE
BEITUYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrusi, KOJIWYECTBO TEIUIOTHI, YHAeIbHas
TEIJIOEMKOCTh  BELIECTBA, YJEJIbHAas TEIUIOTAa IUIABJIEHUS, YJAEIbHas TEIIoTa
napooOpazoBaHus, yAeibHas TEIUIOTAa CrOpaHHs TOIUMBA, KOA(M(UIUMEHT MOJIE3HOTO
JIEMCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEIIbHAS BJIAXXHOCTb BO3AYyXa, JJIEKTPUUYECKUUN
3apsj, CHJIa TOKa, DJJEKTPUYECKOE HAaNpsDKEHUE, CONPOTHUBIIEHUE IIPOBOJIHUKA,
yIIeJIbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh IEKTPHUECKOTO TOKa), IPH
OTIMCAaHWU TPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIHYHUH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEIHYMH, HAXOAUTh (DOPMYIBI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYl0 BENUYMHY C JAPYTUMU BEIUYMHAMH, CTPOUTH TpauKu
W3YYECHHBIX 3aBUCUMOCTEN (U3NUECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tes, (HU3MYECKHUE SIBICHUS M TIPOIECCHI, HCIOIB3YS
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOPUM CTPOEHUS BEILECTBA,
MPUHIMI CYMEPHO3UIMN TMOoJed (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS



3apsga, 3akoH OMa a1 ydacTka nenu, 3akoH Jlxoyns—J/leHna, 3akoH coXpaHEHHUs
SHEPIuu, TMPU STOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €ro
MaTeMaTHYECKOE BbIPAXKEHHUE;

OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ MU B KOHTEKCTE
CUTYalui [IPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHWE M3 |—2 JIOTMYECKHX IIaroB ¢
oTopoii Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3NYECKUX SIBICHUH, (PU3HMUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pematb pacy€THble 3aJaud B 2-3 JEMCTBUS, MCHOJIb3ysd 3aKOHbI U (DOPMYJIBI,
CBsI3pIBalOIIME (U3MYECKHME BEIWYMHBI: HAa OCHOBE AaHajiW3a YCIOBUS 3a7ayd
3aMMChIBaTh KPATKOE YCIOBHE, BBIABIATh HEJIOCTATOK JAHHBIX JUISl PEIICHUs 3aJadu,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEIIeHHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJyY€HHOE 3HAaUeHHE (PU3MUECKOI BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUINYECKUX
METO/IOB,  MCHOJb3ys  ONUCAHUE  MCCIEAOBaHUSA,  BBLACHATH  IPOBEpsIiEMOE
MIPENIOJIOKEHNEe, OIEHUBATh IPAaBUIBHOCTh NOpsSAKA MPOBEICHHS HCCIEIO0BAHUSA,
JieNiaTh BBIBOJIBI;

MIPOBOJUTH OMBITHI MO0 HAOTIOAECHUIO (PU3NYECKUX SIBJICHUN WM (U3NYECKUX CBOWCTB
Ten (KamwuUIspHbIE SIBJICHHS, 3aBUCHUMOCTh JIaBJICHHS BO3[AyXa OT €ro o0béma,
TEMIIEPATYPhl, CKOPOCTH IPOLIecca OCTHIBAHUS U HArpEBaHUs MPHU U3IYYEHUU OT L[BETa
M3JIyJaromne  (MOTJIONIaroNIeil) TOBEPXHOCTH, CKOPOCTh HCHApPEHUS BOJBI  OT
TEMIEPATypbl JKUJKOCTH W TIUIOMIAAN €€ TOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aUMO/JICHCTBUE AJIEKTPUUYECKUX 3apsiiOB, B3aUMOJICHCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yalM3alisl MarHUTHBIX MOJIe MOCTOSTHHBIX MarHUTOB, ACUCTBUS MarHUTHOTO MOJIS
Ha TPOBOJAHMK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuWTa, CBOWMCTBA AJIEKTPOJBHUraTElIs
MOCTOSTHHOTO TOKa): (opMyaupoBaTh NpOBEpsSEMbIe MPEANOJIOKEHUs, CcoOUpaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO O00O0pyIOBaHMs, ONKMCHIBaTH XOJ OINbITa U
(dhopMynupoBaTh BHIBObI;

BBITIOJIHATH MPSMbIE MU3MEPEHUsT TeMIepaTypbl, OTHOCUTEIbHOM BIAXKHOCTU BO3AYXa,
CWJIBI TOKa, HANpPSDKEHUS C MCIOJIb30BAHHEM AaHAJIOTOBBIX INMPUOOPOB U JATYUKOB
(¢bu3MYecKuX BENUYMH, CPaBHUBATh peE3yJNbTaThl HU3MEPEHUN C Y4ETOM 3aJaHHOUN
a0COIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH UCCIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3UYECKOM BEIUYHHBI OT JAPYrOl C
WCIIOJIb30BAaHUEM TPSAMBIX MU3MEPEHUN (3aBUCHMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAN MOMEPEYHOTO CEYCHUS M YJEIbHOTO COMPOTHBIICHUS BEIIEeCTBa
MIPOBOJIHHUKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOJIHUK, OT HAMPSHKEHUS Ha MPOBOJIHUKE,
HCCIIEIOBAaHUE TOCIENI0BATEIBHOTO U MAapaJJIeIbHOTO COEIWHEHUN MPOBOJIHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUpAaTh YCTAHOBKY M BBINOJHATH M3MEpPEHHs, CIeays
MIPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PE3yiIbTaThl MOJYYEHHOH 3aBHCHMOCTU B BHJIE
TabaMIl U TpaduKOB, A€1aTh BBIBOBI 110 pe3yabTaTaM HCCIeIOBaHHUS;

MIPOBOJIUTh KOCBEHHBbIE M3MEpPEHMs (PU3NYECKUX BEIUYUH (y[eNabHas TeIIoEMKOCTb
BEIIECTBA, COMPOTHUBIICHHE MTPOBOIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBaTh M3MEPEHHUs, CcoOMpaTh OSKCIIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
MIPEI0KEHHON NHCTPYKLUH, U BBIYUCIIATH 3HAYEHUE BETUUUHBL;

coOmoaTh MpaBWJia TEXHUKH Oe30mMacHOCTH T1pu paboTe ¢ J1abOpaTOPHBIM
obopynoBaHueM;



XapakTepu30BaTh MPHUHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOHCTB € OMOpPOW HAa MX OMHUCAHUSA (B TOM YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIepMETp, BOJBTMETP, CUETUYMK AIIEKTPUYECKON
SHEPIUH, ODIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIE 3JIEKTPONPHOOPHI
(mpuMepsI), SIEKTPUYECKUE MPEIOXPAHUTEIHN, SJICKTPOMArHHUT, JIIEKTPOJBHIaTEIb
MOCTOSIHHOTO TOKA), HWCIIOJIb3yd 3HAaHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
He00X0IMMbIe HU3NIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh HPOCTbIE TEXHHUYECKHE YCTPONCTBA M W3MEPHUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKUAKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUraTellb BHYTPEHHEIO CTOPAHMS, 3JIEKTPOCKOI, PEOCTar), COCTAaBIATH
CXEMBI DIIEKTPUYECKUX IETMeH C MOCIeN0BATENbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYECHHUS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;
MPUBOJIUTh TpUMEPHl (HAXOAUTh HMHPOpPMAIMI0 O MpHUMEpax) IPAKTHUYECKOTO
WCTIONb30BaHUSl (PM3MYECKUX 3HAHWHA B TIOBCEJHEBHOUN JKU3HU Ui OOECIIeYCHUs
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKMMM YCTPOWCTBaMU,
COXpaHEHHs 3JIOPOBbSI M COONIONEHHS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpY»Karollen cpene;

OCYIIECTBIISITh TMOWCK HWHQPOpManuu (U3NYIecKoro conepxanus B HVHTepHeTe, Ha
OCHOBE WMEIOIIUXCS 3HAHWH W TYTEM CpaBHEHHS JOTIOJIHUTEIBHBIX HCTOYHHUKOB
BBICSATE WH(POPMAINNIO, KOTOpas SBISETCS TPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHON;

UCIOJIb30BATh IIPH BBINOJHEHUN Y4EOHBIX 3aJaHUi HayYyHO--NIOMYJISIPHYIO JINTEPATYPy
(GU3MYeCKOro CoAep)KaHus, CIpPAaBOYHbIE MaTepualbl, pecypchl cetH HHTepHer,
BIAQJIeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HHGOpMAUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaThb COOCTBEHHBIC IMHCHbMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHHs, 0000IIas
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHMKOB (DU3NYECKOTO COAEP)KaHUs, B TOM UHUCIE
NyOoJIMYHO  MpPEACTaBIATh  pe3yiabTaThl MPOEKTHOM MM  HMCCIeI0BaTeIbCKON
JeATeIbHOCTH, IIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh M3YyYEHHbIM NOHATHHHBIN ammapar
Kypca (pU3UKH, COIPOBOXK/IATh BHICTYINICHHE ITPE3EHTALIUCH;

IPU BBINOJHEHUM Y4YEOHBIX IPOEKTOB M HCCIEIOBAaHMNA (U3MYECKUX IPOLIECCOB
pacrpeniesiaiTe 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMM 3aJayamH,
CIIEIUTh 3a BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUpPOBAaTh €ro, aaeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJaJ B  JEATEIBHOCTb  IPYIIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJICHCTBUE, IPOSBIISS TOTOBHOCTH pa3peliaTh KOH(PIUKTHI.

K koHiy obyuenus B 9 kjiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

HCIIOJIb30BAaTh IIOHATHS: CHUCTEMa OTCYETa, MaTepualbHas TOYKA, TPAaeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHHUECKOTO JIBIKEHUs, epopmanus (ynpyras, rniacTudeckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IIEPErpY3KH, LIEHTP
TSDKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOTrO Tesa, paBHOBECHE,
MEXaHUYeCKHue KoyiebaHWs M  BOJHBL, 3BYK, HH(QpPa3ByK M  YIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTb U
JaTbHO30PKOCTh, CIEKTPHl HUCIYyCKaHWs M TOTJIOINEHUs, anbga-, Oera- U TaMmma-
W3JIy4EHUs], U30TOIBL, SIAEPHAsl YHEPreTHKA;

pa3nuyarh SABIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEMHOE [BH)KEHHE,
PaBHOYCKOPEHHOE NMPSAMOJIMHEHHOE IBUKEHUE, CBOOOHOE MaJIeHHE TeJl, pABHOMEPHOE



NBIDKEHUE 10 OKPYXHOCTH, B3aUMOJICUCTBUE Tell, PEAKTUBHOE JIBIDKCHHE,
KosiebaTenbHOe JIBI)KEHHE (3aTyXalollue W BBIHYXACHHBIC KOJIeOaHUs), PE30HaHC,
BOJIHOBOE JIBWJKEHHME, OTpaKEHUE 3ByKa, MPSMOJMHEHHOE pacmpocTpaHEHHE,
OTpa)XCHUE U MPEJIOMIICHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE
0eoro cBeTa B CIEKTP U CIOXEHUE CHEKTPAIbHBIX IIBETOB, JUCIIEPCUSI CBETA,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOBHHUKHOBEHUE JIMHEWYATOrO CIIEKTPa HM3ITYUCHHS)
M0 OMHUCAHWUI0 MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUECKOE SBJICHHUC;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MYECKHX SBIICHUH B OKpYyKaromeM Mupe (B
TOM 4YHclie (PU3HYECKUE SBJIICHUS B MPUPOJIC: TIPHIUBLI M OTIUBBI, JTBMKEHHUE TUIAHET
ConHeYHOM CHUCTEMBI, PEaKTUBHOE JIBIPKEHHE KUBBIX OPraHU3MOB, BOCIIPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, I[BE€Ta TEI,
ONTHYECKUE SBJICHUS B  TPUPOAE, OHOJOTMYECKOE JEUCTBHE  BHIMMOTO,
yIbTPaHOIIETOBOTO UM PEHTTEHOBCKOTO HW3JIYUCHHH, €CTECTBEHHBIM PaTuOaKTUBHBIN
(hoH, KOCMHUYECKHE JIy4YHd, paJUOAKTUBHOE U3IydYe€HHWE MPHUPOJIHBIX MHUHEPAJIOB,
JEUCTBHE PAIMOAKTUBHBIX U3JTYUEHU HA OPraHU3M YEJIOBEKA), MPU 3TOM NEPEBOIUTH
MPAKTUYECKYIO0 33/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3nyuecKuX SBICHUN;

OTIMCBHIBATh M3yYEHHBIE CBOMCTBA TeNl M (DU3UUYECKUE SBIICHUS, UCTIONB3Ys (U3UIECKUE
BEJIMYMHBI (CpeHssT U MTHOBEHHAs CKOPOCTH Tejla MPHU HEPABHOMEPHOM JIBIDKCHHH,
YCKOpEHUue, MepeMellieHne, MyTh, YIJoBas CKOPOCTb, CHja TPEHHs, CUJIa YIPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJeHUs, BEC Tella, UMILYJIbC Tela, UMITYIbC
CHWJIbI, MEXaHU4ecKas paboTa U MOIIHOCTb, MOTEHLIUATIbHAS PHEPTHsl Teja, MOJAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIU, MOTEHIMATIbHAS SHEPIHS CKATON MPYKUHBI, KHHETUYECKas
SHEprusi, MOJIHAS MeXaHW4ecKash HSHeprusi, MepuojJ M YacToTa KoJeOaHui, UIHMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTEb MPEIOMIICHUS
Cpelbl), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCHOJIb3YEMbIX
BEJIMYMH, OOO3HAUYEHUA M EIUHHIBI (U3NYECKHX BEIMYUH, HAXOIUTh (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NUYECKHUE SBJICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXpPAHEHUsl SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUsS, NPUHIUI CYHEPIIO3ULUU CHIL,
MIPUHLUII OTHOCUTENIBHOCTH ["anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHbl OTpPaKEHUsT MU MPEJOMIICHHUS] CBETa, 3aKOHbl COXPAaHEHMs 3apsA/lOBOTO U
MAacCOBOIO 4YHMCEJI MpHU SAEPHBIX peakUMsX, MOpU STOM JaBaThb CIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

OOBSACHATH (PpU3MUECKHUE TMPOIECCHl W CBOMCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallUl  MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBISABISATH  NPUYUMHHO--
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB C OMOPOi Ha 2—
3 WU3y4eHHBIX CBOWCTBA (PHU3UYECKUX SBIEHUH, (UINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemath pacuéTHbIe 3a/1a4u (OTHPAIOIIUECs Ha CUCTEMY U3 2—3 YpaBHEHMIA), UCTIOIb3YS
3aKOHBI M (POPMYINBI, CBSI3BIBAONINE (U3NYECKHE BEIWYMHBI: HAa OCHOBE aHaIn3a
YCIIOBHSI 3aJlaud 3alMChIBaTh KPAaTKOE YCIOBHME, BBISBIATH HEAOCTAIOIINE WIH
M30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC Ui PEIICHUS,
MPOBOJUTHh PAaCU€Thl M OLEHUBATH PEATUCTUYHOCTh [OJIYYEHHOTO 3HAaYeHUs
(bu3nUecKoil BENUYNHBL;
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pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pELIMTh TNPH MOMOIIU (PU3HUYECKHX
METOJIOB,  HCIIOJIb3Yysl ~ ONHMCAHUE  WCCIEAOBAaHUS,  BBLACIATH  IPOBEpsSEMOE
MPEINOJI0KEeHNE, OIEHUBATh MPABMWIBHOCTh MOPsIKAa NPOBEACHUS HCCIECIOBaHMUSA,
JIeTIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOICHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel (M3yd4eHue BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpAaHEHHS YHEPTUH, 3aBHCUMOCTh
neproia KoJieOaHuit MpyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUIUTYAbl MAJIBIX KOJIEOaHH, MPSIMOJIMHEHHOE pacIpoCTpaHeHNE
CBETa, pa3Jio’KeHUEe OeNoro CBeTa B CHEKTpP, M3yYCHHE CBOWCTB HM300paXKCHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IIpeaMera B COOHMpAloIIel JIMH3E,
HaOJIO/IeHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMsI, OTIMCHIBATH XOJI OTIBITA U
€ro pe3ybTaThl, ((OPMYITHPOBATH BBIBOIBI;

MPOBOJIUTH TIPH HEOOXOIMMOCTH CEPHIO NPSIMBIX HM3MEPEHHM, OTpENeNsisi CpelaHee
3HaUeHUE U3MepsieMOl BeIMUMHBl ((POKYCHOE pacCTOSIHHME COOMparouleil JUH3bI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTETLHOTO TTPHO0pa);

MPOBOJIUTH HCCIICJIOBAHUE 3aBHUCHUMOCTEH (PU3UYECKUX BEIWYMH C HCIIOJE30BAaHHEM
NpSIMBIX HW3MEpPEHHH (3aBHCHMOCTh IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HadalbHOW CKOpOCTH, Tiepuoja KojeOaHWid MaTeMaTHYeCKOTO
MasiTHHKA OT JUTMHBI HUTH, 3aBUCUMOCTH yIila OTPaKEHHUsSI CBETa OT Yrja NaJeHHs U
yria TpeJOMIICHHUS OT yIJia TMaJeHHs): TUIAaHUPOBATh MCCIIEIOBAHNE, CAMOCTOSTEIIEHO
coOuparb yCTaHOBKY, (UKCHPOBAaTh pPE3ylbTaThl IOJYYEHHOH 3aBHUCHUMOCTHU
(bu3nyecKkux BETUYMH B BUJE TaOMUIl U IpaduKoB, JeiaTh BBIBOJBI MO pe3yiabTaTaMm
HCCIIeIOBAHUS;

MPOBOJUTH KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEIMYMH (CpelnHsisi CKOpOCTh H
YCKOpEHHUE Tejia MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOJIHOIO Ma/JeHus,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJILKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoja KoJebaHWi MaTeMaTHYeCKOro U MPYKMHHOTO
MasTHUKOB, OITHYECKas Cujla cOoOMparouiel JUH3bI, paJHOaKTUBHBIA (OH):
IUIAHUPOBATh H3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMOJHATH
U3MepeHusi, cleAysl MPeJIOKEHHOW MHCTPYKIMH, BBIYMCISATh 3HAYCHHE BEIMYUHBI U
aHAJIM3UPOBATh TMOJYYEHHBbIE pe3yabTaThl C Y4E€TOM 3a/laHHOM TOTPENTHOCTH
HU3MEPEHUIT;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH mpu paboTe ¢ 1abopaTopHBIM
obopynoBaHueMm;

pa3nuyaTh OCHOBHBIE NPU3HAKK M3YYEHHBIX (U3MUECKUX MOJENei: MarepualibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
IUTaHeTapHasi MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb @aTOMHOTO s/1pa;

XapakTepu30BaTh MPUHLUUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHMYECKHX
YCTPOMCTB C ONOPOH HA UX ONMUCAHUS (B TOM YHUCIIE: CIIMIOMETP, JaTUYUKHU TOJI0KEHHUS,
paccTosIHUS U YCKOPEHHMSI, paKeTa, 3X0JI0T, OUYKH, IEPUCKOII, poToanmnapat, ONTHUECKUE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ysl 3HAaHUS O
CBOMcTBaX (PM3NYECKUX SABJICHUNA U HEOOXOUMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BAaTh CXEMbl U CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHHUYECKUX YCTPOUCTB,
M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPU PELICHUH y4eOHO--
MPAKTUYECKUX 3ajau, ONTUYECKHE CXEMBbI Il MOCTPOEHUS M300paKeHUH B IIOCKOM
3epKajie ¥ coouparomieil TuHse;
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NPUBOAUTH TIPUMEPHl (HAXOAUTH HMH(POPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
WCIIOJb30BaHUSl (PM3MYECKUX 3HAHMHA B TIOBCEJAHEBHOUN JKU3HU Ui OOECTICYCHUs
0€30MaCHOCTH TpH OOpaIleHud C NPUOOpaMU W TEXHHUUYECKUMH YCTPOMCTBaMH,
COXPAaHEHHUs 3J0pOBbsI M COOJIIOJEHUS HOPM 3KOJOTMYECKOIO IOBEJCHHS B
OKpYKalollel cpere;

OCYIIECTBIIAITH MOWMCK HH(pOpManmuu (U3NIECKOTO coaepxkanus B HHTepHere,
CaMOCTOSITENIEHO (OPMYIIUPYSl TOMCKOBBIM 3alpoC, HAXOMUTh ITYTH OIPEIeICHUS
JIOCTOBEPHOCTH IOJIyYeHHOM UH(POpMaluu Ha OCHOBE HUMEIOLIUXCS 3HAHUU U
JIOTIOJTHUTEIbHBIX UICTOUHUKOB;

HCII0JIb30BATh MPHU BHINOJHEHUH Y4€OHBIX 3a/IaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPaTypy
(u3NYeCKOTO CoJiep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BJIAJETh MpUEMAMHM KOHCIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHus MHGOpMaLUU U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co3/aBaTh COOCTBEHHbIE NMHCbMEHHbBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(pOpMauu
U3 HECKOJbKMX HCTOYHUKOB (PU3MYECKOTO COAEpKaHUS, NMyOJINYHO NPECTaBIATH
pe3ynbTaThl IPOEKTHOM WIIM MCCIIEI0BATEIbCKON NIEATENBHOCTH, IPU 3TOM I'PAMOTHO
WCIOJIb30BAaTh W3YYEHHBIN NOHSATUHHBIM ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKJATh BBICTYIUIEHHWE TMpe3eHTaluell ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHUKOB.
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COJEP)KAHHME YYEBHOI'O ITPEJIMETA

PDu3uka ¥ puU3nYecKHe MeToAbl H3YYECHHUS NPUPOALI

®uznka — Hayka o mpupoje. dPusnueckue tena u sBiaeHus. HabmroneHue u onucaHue
¢usnveckux sBICHUN. DHU3MUECKUIl IKCIEPUMEHT. MoJennupoBaHue SBICHUNH M OOBEKTOB
IIPUPOJIBI.

@dusnyeckue  BEIWYMHBI W HMX  U3MepeHue. TOYHOCTP M IMOIPEIIHOCTh
U3MepeHuil. MexyHapoIHasi cucTeMa €QuHUIL.

®dusnyeckue 3aKOHbBl M 3akoHOMepHocTH. Pusmka u TexHuka. HayuHnelii meron

IIO3HAHUS. Pome  ¢m3uku B opmupoBaHUH €CTECTBEHHOHAY4YHOU

IPAMOTHOCTH.

Mexann4yeckue siBJIeHUs
Mexanudeckoe JBWKEHHE. MatepuanbHas TOYKa KaK MoJelb (DU3UYECKOTO Tera.
OTHOCUTENTHFHOCTh MEXaHHUYECKOTO JIBIDKCHHUS. Cucrema OTCYeTa.

®u3nvecKkue BEJIMYMHBI, HEOOXOJMMBIC JUIsl OMHCAHHUS JIBIDKEHHS W B3aUMOCBS3b MEXIY
HumMu (MyTh, TEpeMelIeHHEe, CKOPOCTh, YCKOPEHHE, BpeMs JBWKEHHUs). PaBHOMepHOE U
PaBHOYCKOPEHHOE TPSMOJMHEHHOE JBIDKCHHE. PaBHOMEpHOE IBMIKEHHUE 110 OKPYXHOCTH.
ITepBriit 3akoH HproroHa u wHepuusa. Macca tena. [lnotHocTh BemectBa. Cuna. EnuHMIlBI
cunbl. Bropoit 3akon Hpiorona. Tperwit 3akoH Herotona. CobGoanoe maaenue ten. Cuta
TSDKECTU. 3aKOH BCeMHpHOro TtaroteHusd. Cumia ynpyroctu. 3akoH ['yka. Bec Tena.
HeBecomocth. CBs3p MEXKAy CHIOM  TSKECTH M Maccod  Tena.  JlmHamomerp.
PaBrogelictByromass cuna. Cuna TpeHusa. TpeHue ckoybxkeHHsd. TpeHue mnokos. TpeHue B
MIPUPOJIE U TEXHUKE.

Nmnynec. 3akoH COXpaHEHUS MMITYyJIbCA. PeaktuBHOE JIBUKEHHUE.
Mexanudeckas paborta. MomHOcTh. DHeprus. [loTeHnmanbHass W KUHETHYECKAs DHEPTHS.
[IpeBpalmienue OAHOrO BUJIa MEXAHUYECKOW SHEPrUUd B JPYrod. 3aKOH COXpaHEHHUs MOJTHOMU
MEXaHHYECKOW SHEPTUH.

[IpocTeie  MexaHHW3MBl.  YCIOBHS ~ paBHOBECHsS  TBEPAOrO  TEld,  HMEIOLIETO
3aKpEIUICHHYI0 OChb JBW)XEHUS. MOMeHT cunbl. [lenmp msocecmu mena. Peryar. PaBHoBecue
CWJI Ha pbryare. Polyaru B TexHuke, ObITy U npupoje. [lonBukHbIe U HEMOBUKHBIE OJIOKH.

PaBenctBo pabot npu WCII0JIb30BaHUH IIPOCTBIX
MexaHu3MOB  («30y0TO€  MpaBWIO  MeXaHWKH»). Ko3dhuiumeHT  mose3HOro IeicTBUS
MEXaHu3Ma.

JlaBneHue  TBEpABIX  TEIL Enununel  u3MepeHuss  JaBJICHUS. CriocoObr
n3MeHeHus naeiieHus. [laBneHue xuakocted u ra3oB 3akoH Ilackansa. JlaBieHue xuakoctu
Ha JHO u cTeHku cocyna. CooOmaromuecss cocyabl. Bec Bosayxa. ATmocdepHoe

JIaBJICHUE. Nsmepenue aTMoc(epHOro JTaBJICHUS. OnbIT
Toppuuennu. bapomerp-anepous. ATmocdepHOe [aBICHHE Ha  Pa3IUYHBIX BBICOTAX.
I'uapaBnudeckre MexaHu3Mbl (mpecc, Hacoc). JlaBieHHe KUAKOCTH M Ta3a Ha MOTPYKCHHOE
B HUX Teno. ApxumeznoBa cwia. [lnaBanue Ten m cynoB Bo3ayxomiiaBanue.

Mexannueckue konebanus. Ilepuon, wyacrtota, ammuutyga Kojebanuii. Pezonanc.
Mexanudeckue BOJHBI B OJHOPOJHBIX cpenax. /[amHa BOJHBL. 3BYK KaKk MEXaHHUYecKas BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TenjoBble ABJIEHUS
Crpoenue BemiecTtBa. ATOMBI U MOJIEKYJbl. TemaoBO€ JBMIKEHHE aTOMOB M MOJIEKYI.
Huddy3us B razax, IKUAKOCTSIX H  TBEPAbIX Tenax. bpoyHosckoe Ogudicenue.
BzaumopeiicTBue (mputspKeHHE U OTTaJKHBaHHE) MOJIEKYII.
ArperatHble COCTOSIHMSI BellecTBa. Pa3znuune B CTPOEHMM TBEPABIX  TeJN, )KHAKOCTEH
M Ta30B.
TennoBoe paBHoBecue. Temmepatypa. CBsi3b  TeMmmeparypbl CO  CKOPOCTBIO
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Xa0TUYECKOT0 JIBUKEHUS YacTull. BHyrpeHHss »Heprus. Pabota u Teruonepenada Kak
crnocoObl  M3MEHEHHMs  BHYTpPEHHEH  dSHepruu  Tena. TemnonpoBoaHocTh. KoHBekmws.
N3nydenune. Ilpumepsl Termonepenayn B IOpUPOAE M TexHHUKE. KosmMuecTBO TEIUIOTHI.
VYaenpHas TEIJIOEMKOCTb. YJeNbHas TEIJIOTa CrOpaHUs TOIUIMBA. 3aKOH COXpPaHEHUs U
IIpEBpallCHUs] DJHEPrUM B  MEXaHMYECKMX U TEIUIOBbIX  Impoueccax. llmaBnenne n
OTBEpPACBAHME  KPUCTAUIMYECKUX  TeJ. YJelbHas TeloTa IuiaBiaeHus. HMcnapenue u
KoHJeHcanus. llornomenue sHepruM NnpH HMCHAPEHUM JKUIAKOCTH M BBIJICICHUE €€ IIpH
KoHJeHcauuu napa. Kunenue. 3aBUCUMOCTb TEMIIEPATypPhI KUIIEHUSA oT

JIaBJICHUS. VYnensHas  TemiuoTa napooOpa3zoBaHus u
KOHJeHcauuu. BnaxHocts Bo3ayxa. PabGora rasa mnpu pacmmpenuu. IIpeoGpasoBanus
SHEPruy B TEIUIOBBIX MallUHAaX (mapoBas TypOWHA, ABUraTeslb BHYTPEHHErO CrOpaHus,
peaktuBHbIN aBuratens). KIIJ| TerioBoil MallvHBL.

DJIEKTPOMATHUTHbBIE SIBJICHUS
Onextpuzanus (Qusmyeckux Ten. B3auMmopelicTBue 3apspKeHHBIX Tenl.  J[Ba pona

ANEKTPUYECKUX 3apszioB. JenumocThb AIIEKTPUYECKOTO 3apsiza.
DOneMEeHTapHBIM  AJIEKTPUYECKUI  3aps]. 3aKOH  COXpaHEHHUs  DJIEKTPUUECKOIo 3apsja.
[IpoBogHMKH, TMOJYIPOBOAHUKHI U M30JITOPHI  DJIEKTPUYECTBA.  DJIEKTPOCKOIL.

DneKTpuuecKkoe MoJjie Kak OCOObI BUA MaTepuu. HanpsowcenHocms 21eKmMpuieckozo  noJs.
JleficTBHe  2JEKTpPUYECKOTO TOJS Ha  3JeKTpuueckue 3apsabl. Koudencamop. Ouepeus
IeKMPUYECK020 NOJIsi KOHOEHCamopa.

ONEeKTpUYeCKU TOK. VICTOYHMKM 53IEKTPUYECKOro TOKa. OJIEKTpHYECKas Lenb U e
COCTaBHble 4acTW. HampaBnenume UM JEHWCTBUS  DJIEKTpUYECKOro  Toka. Hocwurenn
UIEKTPUYECKUX  3apsanoB B Mertayax. Cuima  TOKa.  ONEKTPUYECKOE HANpsKEHUE.

DIIEeKTpUYIECKOe COTIPOTHUBIICHHE MIPOBOTHUKOB. J 2107050500031
COTIPOTHUBIICHUS.
3aBUCUMOCTb CWJIbI TOKa OT HampsbkeHus. 3akoH Oma sl ydacTKa UENH. Y IeTbHOE
COIIPOTHUBJIICHHUE. PeocraTtsl. ITocnenoBarensHOE coequHEHNEe

MPOBOAHKUKOB. [lapannenbHoe coemHeHre TPOBOTHUKOB.

PaboTa smekTpruyYecKoro MmoJisi MO MEPEeMEIICHUI0 AJICKTPUYECKUX 3apsaoB. MOIIHOCTh

ANEKTPUIECKOTO TOKa. HarpeBanue MIPOBOTHUKOB MEKTPUUCCKUM TOKOM.
3akon  Jxoynsa - Jlenna. DIIEKTPUYECKUE HarpeBaTesbHbIE u
ocCBeTUTeIbHBIC MpUOOopHl. KopoTkoe 3aMbIkaHUE.

MaruutHoe mnosie. WMHAYKIMS MarHUTHOTO 1ojs. MarnutHoe 1mosne Toka. OmbIT
Opcrena.  MaruuTHoe — 1oJie  MOCTOSAHHBIX ~ MAarHUTOB.  MaruutHoe  moJsie  3eMJIH.
OnekrpoMarHuT. MaruutHoe mnoje KaTymlkd ¢ TOKOM. [IpuMeHeHue 3JIeKTpOMAarHuTOB.
JleficTBe€ MarHWTHOTO TIOJII HA IIPOBOJHHUK C TOKOM H

JBIKYLLYIOCS 3apsKCHHYIO YacTULLy. Cuna  Amnepa u cuna  Jlopenya.

OnexTpoBUrarenb. SIBjaeHne 3eKTpoMarHuTHoM nHaykius. OnelTel Papajes.
DNeKTpOMAarHUTHBIE KOJeOaHus. Konebamenvuwiii KOHMYP.

Dnexmpozenepamop. Ilepemennurii MOK. Tpancghopmamop. [lepenaua

AIIEKTPUYECKON OSHEPruu Ha PACCTOSHUE. ODIEKTPOMAarHUTHBIE BOJHBI M HX CBOMCTBA.
Hpqu/ﬂ/ﬂ’lbl paduoceﬂm u menesuoenus. Bauanue IJIEKMPOMACHUNTHBIX usvzyquuﬁ HA Jfcuesle
OpcaHU3IMbl.

Ceer — onekTpomarHuTHas BosiHAa. CkopocTh cBeTa. McTOouyHMKHM cBeTa. 3aKOH
MPSMOJIMHEHHOTO PaclpoCTpaHeHHE CBeTa. 3aKOH OTpakeHus cBeTa. [Imockoe 3epkaro.
3akoH mpenomieHus cBera. JIuH3bL DOKyCHOE pacCTOSHHME M ONTHYECKas CHJia  JIMH3BIL.
N3o00paxkenne mpeamera B 3epkanie W auH3e. Onmuueckue npubopwvl. I'maz  kak
ontuyeckass cuctema. Jlucmepcust cBeta. Mumepghepenyus u ougppaxyus ceema.

KBanToBbIe ABJIeHUA
CtpoeHue  aToMoB. [Inanerapnas  Mojaenb  aroma. KBanToBBIiI  xapaktep
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IIOTJIOLIEHUS ¥ UCITyCKaHUs CBETa aToMaMu. JIuHeiuaTble CrieKTphl.

OmnsiThl Pesepdopra.

CocrtaB aromHoro sapa. IIpoToH, HEHUTpOH U 3JEKTPOH. 3akoH OWHIITEHHa O
MPOMOPIMOHAIILHOCTH MacChl W JHEPTruu. [egekm macc u dHepeusi C8A3U AMOMHbIX
sa0ep. PammoaktuBHOcTh. Ilepmon monypacnama.  Anbda-uznyuenue. bema-usnyyeHue.
lamma-uznyuenue. Snepubie peaknuu. Mcrounuku osHeprum ConmHua W 3Be3d. SpepHas
SHEPreTHKa. Oxonoeuueckue npobiemvi pabomvl  AMOMHLIX — IJEKMPOCMAHYULL.
Ho3umerpus. Bausnue paouoakxmusHvlX U3IY4eHUli Ha HCUBbLE OPSAHUMBI.

Ctpoenue u 3BoJI0OIMA BeeslenHoii

l'eonenTprueckas W TEIUOLEHTPUYECKAss CHCTEMBl Mupa. Dusudeckas mpupojaa
HeOecHbix  Ten  ComHeuHodt  cucteMbl.  [lpoucxoxknenne ~— COMHEYHOM  CHCTEMBI.
Ouznueckas npupoma Connma u  3Be3n. Crpoenue Bceenennoit. DBosonus BeeneHHOM.
I'mnoresa bosbiroro B3peIBa.

Tembl JaGopaTopHbIX M mnpakTHdeckux pador IIposenenue
NpsiMbIX u3MepeHuil ¢usnveckux Beaunuud 1. I3mepenue
pa3MepoB MajbIX Tell.

2. W3mepenne Mmaccwl Tema. 3.

N3mepenne obOvema Tema. 4.

N3mepenue cuibl.

5. H3MepeHue BpeMeHH TIpollecca, Iepuoaa KoyieOaHwit. 6.
N3mepenue Temmneparypsl.

7. VIamepeHue cuiabl TOKa U €ro peryaupoBaHue. 8.

N3Mepenne HanpsKeHusl.

9. N3mepenne (poKyCHOTO PacCTOSIHUS JIMH3BI.

Pacyer mo moJjiyuyeHHBIM pe3yJbTaTaM MPAMbIX H3MepPEeHHiIl 3aBHCMMOI0 OT HHUX
napaMerpa (KOCBEHHbIE H3MePEeHHs)

1. HM3mepeHue IUIOTHOCTH BEIIECTBA TBEpPJAOro Tena. 2.

Omnpenenenne  KodPPUIMEHTAa TPEHUS  CKOJBXKEHHUSA. 3.

OmnpeneneHue )KeCTKOCTH MPY>KUHBI.

4. OnpesierieHHe BBITAJIKWBAIONIEH CHIIBI, JCHCTBYIOIMIEH Ha MOTPYKEHHOE B JKUIKOCTH

TEJIO.

5. OnpeneneHne MOMEHTA CHIIBL.

6. H3mepeHnue YCKOpPEHHUS PAaBHOYCKOPEHHOTO [BIDKEHHS. /.

Omnpenenenne paboThl U MOIIHOCTH.

8. OmpeneneHue OTHOCUTENBHOW BIAXHOCTH. 9.

OmnpezeneHne KOJINYECTBA TEIJIOTHI.

10.  Omnpenenenue yaeabHON TEIIOEMKOCTH.

11.  HW3mepenue paOOThl M MOILIHOCTH 3JIEKTPUYECKOrO TokKa. 12.

W3mepeHne conpoTHBIEHUS.

13. OmnpexaeneHue oNTUYECKOMN CUIIBI JIMH3BI.

14.  HccnemoBaHue  3aBHCHMOCTM  BBITQIKHMBaWOLIEH  cHUiIbl  OT  oObema
MOTPYKEHHOW YacTH OT IJIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH U Macchl Teja.

15.  HccnenoBanue 3aBHCHMOCTH CHJIBI TPEeHUs OT  XapakTepa

MMOBCPXHOCTH, €€ HE3aBUCUMOCTH OT IJIOIIA/IH.

HaGmionenne siBjieHMii W TOCTAaHOBKAa ONBITOB (HAa KAa4YeCTBEHHOM YPOBHe)
no o0Hapy:XeHUI0 (aKTOPOB, BJIHMAIIIMX HA NMPOTEKAHUE JAHHBIX SIBJICHHI
1. HaGnmionenwe 3aBUCMMOCTH TiepHOAa KoJieOaHW Tpy3a HAa HHUTH OT JUIMHBI U

15



HE3aBUCUMOCTH OT MAacCCHI.

2. Habmonenne 3aBHCHMOCTH Tepuoja KoJIeOAaHWH Tpy3a Ha NPYKHUHE OT MacChl U
KECTKOCTH.

3. Habnroenue 3aBHCHMOCTHY AaBIICHHS ra3a OT 00beMa U TeMIIepaTyphl.

4. Habmonenue 3aBUCUMOCTH TEMIepaTypbl  OCTBHIBAIOIICH  BOJBI oT
BpPEMCHH.

5. UccrnenoBanme sBIEHUS B3aMMOJCWCTBUS KAaTYIIKM C TOKOM W MarHura. Oo.

HccnenoBanue siBICHUS SJIEKTPOMArHUTHON MHTYKIIHU.

7. HabOmiomenue sBIGHUS OTPXCHHS W NPEIOMIICHHS CBeTa. 8.

Habmntoienue siBjeHMs TUCIEPCUN.

9. HccnenoBanume  3aBUCHMMOCTH — Beca  Tela B OJKMIKOCTH  OT  oObema
MIOTPY’KEHHOU YacCTH.

10.  HccnemoBaHuwe 3aBUCHMOCTH OJHON (M3MYECKON BEIMYMHBI OT APYroOH C
MIpe/ICTaBICHUEM PE3yJIbTaTOB B BUE rpaduKa WM TaOIUIIbL.

11.  HUccnenoBanue 3aBUCUMOCTHU yTH oT BpEMEHU npu
PaBHOYCKOPEHHOM JBM>KEHUU 0€3 HauaabHOU CKOPOCTH.

12.  HccnepoBanue 3aBUCUMOCTH J1e()OpMAIIH IPY>KUHBI OT CHIIBL.

13. HccnemoBaHuWe 3aBUCHMOCTH TepHoja KoJeOaHWI rpy3a Ha HUTH OT JJTUHBL.

14.  HUccnenmoBaHue 3aBHCHUMOCTH TepHojJa KoJyieOaHMM Tpy3a Ha MpYyKHHE OT
KECTKOCTH U MacCCBhl.

15.  HUccnemoBaHue ~ 3aBUCHMMOCTH  CHJIBI  TOKa  4Yepe3  IPOBOAHMK  OT
HaTPSHKCHHUS.

16.  HccnemoBanme  3aBHCHMOCTH  yIJIa  THPENOMJICHHS OT  yrja  TaJeHUs.
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7 kaacc (68 u)

TEMATHYECKOE IINTAHUPOBAHUE

HaumenoBanue KoauuecTBO 4acoB KoanuecTBo KoauuecTBo
pa3aeJioB J1a00pPaATOPHBIX KOHTPOJIbHBIX
pador padoT
Beenenue 4 1
[lepBoHauanbHbIe 6 1 1
CBEJICHHS O CTPOCHHH
BEIIECTBA
BzaumoneticTBue Ten 23 4 2
JlaBneHue TBEpAbIX 21 2 2
TeJl, )KUAKOCTEH 1
rasoB
PaboTa v MOIITHOCTb. 14 2 1
OHeprus
HUTOI'O 68 10 6
8 kuacc (68 1)
HaumenoBanue KoauuecTBO YacoB KoanuecTBo KoaunuecTBo
pasaeJioB J1abopaToOpHBIX KOHTPOJIbHBIX
padoT padoT
TennoBkle ABICHUA 21 3 2
DNEeKTPUUYECKUE 28 5 2
SIBJICHUS
DNeKTpOMarHUTHBIC 6 1 1
SIBJICHUS
CBeTOBEIE SBJICHUA 12 1 1
Pesepr 1
HUTOrOo 68 10 6
9 kuacc (102 u)
HaumenoBanmne KoaundyecTBO Yacos KoanuecTBo KoamnuecTBo
pa3aeJioB JIabOpPaTOPHBIX KOHTPOJIbHBIX
padoT padoT
3aK0HBI 39 2 2
B3aHMOIENCTBUSI u
JIBYDKCHUS
MexaHndeckue 15 1 1
KoJIeOAHUSI W BOJIHEL
3ByK
ONEeKTpOMarHuTHOE 23 2 1
roJjie
Crpoenune atoma WU 19 1 1
aTOMHOTO si/ipa
CrtpoeHnue u 3BOJIIOIUS 5 1

Bcenennoit
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