AHHOTaNu K padouuM nNporpaMmmMmam
du3uka 7-9 ki1accol

[IporpamMmbl pa3paboOTaHbl HA OCHOBE  TOJIOKCHWH W TpeOOBaHWH K pe3yibTaraM
OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHOW MPOTPaMMbI, MPEICTABJICHHBIX B
OI'OC 00O, a Takxke ¢ yuéroM (enepanbHON padoueil mporpaMMel Bocniutanus U Konuenuun
npenojaBaHus yueOHOTO ipeamera « Du3nKay.

[Iporpammbl ocHOBHOTO 0O1Iero ob6pazoBanus. Pusmka. /-9 kmaccel. / A. B.
[Tepwimkun, H. B. ®unonosuy, E. M. I'yrauk. — M.: Ipoda

YYEBHO-METOJINYECKHAN KOMILIEKC (YMK):

[ Tlepsimkua A.B. ®usuka 7 kmacc. M.: Jlpoda
[ Tleperimkua A.B. ®usuka 8 kmacc. M.: JIpoda
(1 Tepermkun A.B., I'yrank E.M. ®usnka 9 knace. M.: Jlpoga

YUYEBHBIN IIJIAH (K0JH4ecTBO 4acoB):

[0 7 knacc — 2 4Jaca B Hezenio, 68 yacos
[0 8 kmacc — 2 Jaca B Hezenro, 68 yacos
0 9 knacc — 2 gaca B Heaemro, 102 gaca

EJIN:

e MpuOOpeTeHHe HHTEepeca M CTpeMJIeHHs OOy4yalouuxcsi K HaydHOMY H3YyYEHHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTyaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUH O HAydyHOM METOJle¢ TMO3HaHUA H (OPMUPOBaAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBaHue NpeACTaBICHUN O posid (PU3MKHU AL Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUH;

e pa3BUTHE IMPEACTaBICHHM O BO3MOXHBIX cdepax Oyaymel mnpodeccrnoHanIbHOM
NeSITeNIbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOArOTOBKA K JalIbHEUIIEMY O0YYEHUIO B ATOM
HaIpaBJICHUU.

3AJIAYN:

L4 HpI/IO6peTCHI/IC 3HaHUM O AUCKPETHOM CTPOCHUH BCHIECCTBA, O MCXAHUYCCKUX,
TCIIOBBIX, DJICKTPUYCCKUX, MAIHUTHBIX 1 KBAHTOBBIX SABJICHUAX,

L4 HpI/IO6peTCHI/IC yMeHI/Iﬁ OINHUCHIBATh U OOBICHATH (I)I/IBI/ILIGCKI/IC SABJICHUA C
HCIIOJIb30BAHHUEM IMOJIYYCHHBIX 3HaHPII>i;

¢ OCBOCHHC MCTOHNOB PCIHICHUA HpOCTGfIH.IHX paC‘-IéTHLIX 3aga4 C HUCIIOJIb30BAHUCM
(1)I/I3I/ILICCKI/IX MOHCHeﬁ, TBOPUYCCKHUX U IMPAKTHUKO-OPUCHTUPOBAHHBIX 3a1a4,



® Dpa3BUTHE YMEHUH HAOMOATh NTPUPOIHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPHUMEHTAIBHBIE HCCIEAOBAHHUS C HCIOJIH30BAaHUEM
W3MEPHUTEIBHBIX TPUOOPOB;

e ocBoeHHE NPHEMOB pabOTHl ¢ HMH(poOpMaIme (QU3NUECKOro COACp)KAHUS, BKIIOYAst
MHPOPMAIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (HU3UKH, aHAIM3 M KPUTHYECKOE
OlleHMBaHME UH(pOpPMaLINY;

® 3HAKOMCTBO €O cepamu NMpoPheCcCUOHATBHON ACATEIHHOCTH, CBA3aHHBIMHU C (DU3UKOMH,
Y COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMH HA JIOCTIKCHHUAX (PU3HMUECKON HAYKH.

IIpozcpammuvl obecneuusaiom docmudiceHue 8bINYCKHUKAMU OCHOBHOU UIKOIbI

ONnpeoenéHHbIXIUYHOCTHBIX, MEMANPeoOMemHblX U NPeoOMemHblx pe3yibmamos.

JIMYHOCTHBIE PE3YJIbTATDBI

1) naTPHOTHYECKOT0 BOCIIUTAHUSA:

[J IposIBJICHHE WHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (hU3mdecKkoit
HayKH;

[J IEHHOCTHOE OTHOIIEHUE K IOCTIKEHHSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpakIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

[J TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJCHUN OOIIECTBEHHO 3HAYMMBIX M dTHUECKHUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHUEM JTOCTHKEHUHN (U3HKY;

[J 0co3HaHHE BaXKHOCTH MOPATBHO--3THYECKUX MTPUHIIATIOB B JIEATEILHOCTH YIEHOTO;

3) acTeTM4YeCKOr0 BOCIIUTAHMS:

[ BOCTIpUSITHE ICTETUYECKMX KauecTB (PU3MUECKON HAayKu: €€ rapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 IMO3HAHHUSA:

[ oco3HaHME IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHUpa,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONIEH KyJIbTYpBbI;

(] pa3BUTHE HAYYHOU JHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEA0BATEIBCKOM IEATEIBHOCTH;
5) popMupoBaHus KyJbTYPbI 310POBbSI M SMOIMOHAJIBLHOIO 0J1Ar0NOJyYHs:

[J oco3HaHMe IEHHOCTH Oe30rmacHoro obpasa >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEJACHUS Ha TpaHCIOpTE, Ha JOpOrax, c
ANEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;

[J chopMHupOBaHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO IpaBa HA OMIMOKY M TaKOTro
K€ IIpaBa y Jpyroro 4eJloBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

[J akTUBHOE y4acTHe B PEUICHUH MPaKTUUYECKHUX 33/1a4 (B paMKax ceMbU, 00pa30BaTeIbHON
OpraHM3aliy, TropoJa, Kpas) TEXHOJOTHYECKOW U COIMANbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHuCle U GU3NIECKIX 3HAHUN;

[J uHTEpecC K MPaKTUIECKOMY MU3y4eHHIO Mpodeccuil, CBsI3aHHBIX ¢ (PU3UKO;

7) 3K0J10rM4eCKOro BOCIIMTAHUA:

[J opueHTalMs Ha TpUMeHeHue (U3NYECKUX 3HAHWM JUIsl pelieHusl 3ajady B o01acTu
OKpYXalollleld Cpe/ipl, IAHUPOBAHUS MOCTYNKOB M OLIEHKA MX BO3MOXKHBIX MOCIEICTBUI
JUTSL OKpYKarolen cpebl;

[J oco3HaHue III00aTBLHOTO XapaKTepa SKOJOTHIECKUX MPOOIeM U MyTel X perieHus;

8) ajanTannu K U3MEHSIIOIIMMCS YCJIOBHAM COLMAIBLHON U MPUPOIHOI CPebl:



[] moTpeGHOCTH BO B3aMMOJCHCTBHHM TIPU BBINIOJHEHUH WCCIECAOBAHUI W TPOEKTOB
(bu3n4ecKoil HalPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHHUSIM JAPYTHUX;

(] moBBIIIEHNE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JAesITeIbHOCTb;

[J morpeGHOCTH B (pOpMUpPOBAHMM HOBBIX 3HAHWN, B TOM 4HuCiIe (OPMYIMPOBATH HJIEH,
MOHATHS, TUTIOTE3BI 0 (PU3HYECKUX 00BEKTaX U SIBJICHUSX;

[] ocoznanue aepuuTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH (PH3HKH;

(] IuIaHupOBaHKUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (DPM3NYECKUX 3HAHUMH;

[] cTpemyieHME aHAIM3MPOBATh M BBIBIATH B3aUMOCBSI3M TPUPOABI, OOIIecTBA W
HSKOHOMHKH, B TOM YHCJIE C HCII0JIb30BaHHEM (DU3NIECKUX 3HAHUMH;

[] omeHKa CBOWX NEWCTBUH C YY4ETOM BIMSHUS Ha OKPYXKAIOUIYIO CpEay, BO3MOMKHBIX
rJ100aJIBbHBIX MOCIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JelCcTBUSA

Ba3oBble Jjornuyeckue aeiicTBUA:

® BBIABIIATH U XapaKTEPU30BAThH CYLIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJICHUH);

® YCTaHaBIIMBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIUU, OCHOBAHUS JJI1 0000MEeHHS
Y CPaBHCHWS,;

® BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (DaKkTax, JaHHBIX U
HaOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

® BBIIBIATH NPHUYNHHO--CIICICTBCHHBIC CBS3HM TPU HM3YYCHUHM (PU3HUYECKHUX SIBICHUH WU
MPOIIECCOB, JENaTh BBIBOJABI C HCIOJB30BAHUEM JICAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PM3UIECKUX BEITHUYMH;

® CaMOCTOSATENIbHO BBIOMpPATh CMOCOO pemnieHuss ydeOHOW  (u3MUecKoW 3aaadu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEIICHUs, BbIOOpP Hamboyiee MOAXOJSIIETO ¢
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe N1eliCTBUA

® HCIIOJIb30BATH BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

® [IPOBOAUTHE II0 CaMOCTOATCIBHO COCTAaBJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HEOO0JIBIIIOE HCCICIOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,

® OIOCHHBATb HAa IMPUMCHHUMOCTb U OTOCTOBCPHOCTDH I/IH(l)OpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HCCIICOOBAHHUA UJIM SKCIICPUMCHTA,

® CaMOCTOATCIIBHO (bOpMy.]'II/IpOBaTB O606H.I€HI/I$I U BbBIBOAbBI 110 pE3yjibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I$I, OIIbITa, UCCJICAOBAHMA,

¢ [IPOrHO3UPOBATH BO3MOKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IpouecCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

® [PUMEHATh PaA3IMYHBbIE METOJbl, MHCTPYMEHTBl M 3alpochl MpH IMOHMCKE U OTOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hru3nyeckoi 3a1auu;

® aHANU3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALUIO PA3TUUHBIX
BUJIOB U ()OPM IPECTABICHHUS;

® CaMOCTOATENBHO BBIOMpPATh ONTUMANbHYIO (OPMY NpeACTaBiICHUS HHPOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXE€MaMM, JAdarpaMMaMH, WHON
rpaduKoil u UX KOMOMHAIUSAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI IO CYLIECTBY 0OCYKJaeMOil TeMBbI U BBICKA3bIBAaTh UJICH,
HAalleJICHHbIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH O0IeHHS;
COTOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpaKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
IIPH pEIIeHUH KOHKPETHON (U3NYECKOU MpoOIeMbl;

NPUHUMATh LEIH COBMECTHOW JIEATEIbHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JOCTIKEHHUIO: PACIIPENeIATh PO, 0OCYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh PalOTHI, JOCTHras Ka4eCTBEHHOTO pe3yJbTaTa IO CBOEMY
HATPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C IPYTHMH WICHAMH KOMAHIBI;
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOMMI TPOIYKT 1O KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBEpCcalbHbIEC YUeOHbIE A€l CTBUA

Camoopranuszauus:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOUINX IS PEIICHUS
(bU3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUYHBIX TOAXOJAX TMPHUHITHS pENICHUH (MHIUBUAyaTbHOE,
MIPUHSATHUE PEIICHISI B TPYIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEJIBHO COCTAaBJISATh QITOPHUTM PEIICHUS (U3UYECKOW 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:

JIaBaTh a/IeKBATHYIO OLIEHKY CUTYallMH U MpeJylaraTh IU1aH €€ N3MEHEHMUS;

OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUs (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, N3MEHMBILIUXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TeMY, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTHKY IPYTrOro;

[l mpu3HaBaTh CBOE MpPaBO Ha OWIMOKY NpHU peleHuH (U3MYEeCKUX 33a7ad WId B
YTBEPKACHUAX Ha HAYYHBIE TEMBI U TAKOE K€ MIPaBoO JIPYroro.

INPEAMETHBIE PE3YJIbTATDBI

K KOHITY OGy‘ICHI/I}I B 7 KJiacce MNPEAMCTHBIC PE3YJIbTAThBI Ha 0a30BOM YPOBHC OOJIKHBI



oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHU:

UCTOJb30BaTh TMOHATHSA: (U3UUYECKUE U XUMHUYECKHE SBJICHUS, HAOIOJCHNE,
SKCIEPUMEHT, MOJeNb, TUNIOTE3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BeIecTBa (TBEPIOE, KHIKOE, ra3000pa3HOe), MEXaHHYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJIEHCTBYIOIAsE cwia, Aedopmarus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIAFOIINECS COCY/IBI;

pasznuuath sBiaeHUs (Iud@y3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBU)KEHUE, MHEPLMS, B3aUMOJICHCTBUE TENl, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OChbIO BpallleHus, Iepeaaya JaBieHUs] TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBleHUE, IIaBaHUEe T, IPEBpallleHus
MEXaHUYECKOM 3HEPTrUN) MO ONMMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpPYXKAIOLIEM MUpE, B
TOM 4Hucie (QU3NYECKHE SBJICHUA B NPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMM B JKMBOM W HEXWBOM NPHUPOJAE, NECHCTBHE CHUJIbBI TPEHUS B IPHUPOJE U
TEXHUKE, BIMSHHE aTMOC(PEPHOTO AAaBJIEHHS Ha XUBOM OpraHusM, IUIaBaHHe phbIO,
pBIUark B TeJjie 4YeJOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHM) (PU3UUECKUX SBICHHUI;

OTIHMCHIBATh U3yYEHHbIE CBOMCTBA TeNl U (GU3NYECKUE SIBICHUS, UCIIONIb3Ys (PU3NYECKIE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOoCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JaBlieHUE
(TBEpHOTO TENa, JKUAKOCTH, Ta3a), BHITAIKWBAIOIIAS CHUJIa, MEXaHW4Yeckas paboTa,
MOIIIHOCTh, IJICYO CHJIBL, MOMEHT CHJIBbI, KOX(PQHUIMEHT TIOJE3HOTO JIeHCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHIMaJIbHasl SHEPTUs), IPU OMHCAHUM TMPABUIBHO
TPAaKTOBAaTh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYNH, UX 0003HAUCHUS U €TUHULIBI
(u3MYeCKUX BEIMYUH, HAXOAUTH (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (PHU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

XapaKTepH30BaTh CBOICTBA Tes, (U3MYECKUE SIBICHUS M IPOLECCHI, HCIHOJIB3Ys
MpaBUJIa CJIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoit), 3akoH ['yka, 3akoHn Ilackans, 3akoH
Apxumesa, MpaBUJIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOW »HHEpruu, MpH OSTOM JaBaTh CJIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

O0OBSACHATH (U3UYECKUE SBICHUS, IMPOLECChl W CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-
-CIIEZICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMUeCKUX IIIaroB ¢ OMOPON Ha
1-2 wu3ydeHHBIX CBOIcTBa (u3MUeCKHX SBJICHUN, (U3NYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemaTh pacy€THble 3aJauyd B 12 JEHCTBHS, MCIOJb3ysd 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIME (U3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (hPU3NYECKHE BEIWYMHBI B (OPMYJIBl U
MIPOBOJIUTH PAcuéThl, HaXOJUTh CIpPAaBOYHBIEC JAaHHBbIE, HEOOXOAWMBIEC ISl pPELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD OTY4YeHHON (PU3NUECKOI BETUUNHBI;
pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO pELIMTh IMPH MOMOIIU (PU3HUYECKHX
METOJI0OB, B OINMCAaHUM MCCIEAOBAHNSA BBIJCIATH IPOBEPSAEMOE IPEIIOJIOKEHNE



(rumoTesy), pa3nMuaTh W MHTEPIPETHUPOBATH IOJIYYEHHBIM pE3ylbTaT, HAXOJIUTh
OLIMOKM B XOJI€ OTIBITA, IEATh BBIBOKI 110 €T0 PE3yJbTaTaM;

MIPOBOJIUTH OMBITHI 110 HAOIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE NPEANOI0KEHUS, COOMpaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTyphl C KCIOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTA U3MEPECHHUIA;
MPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKO BEIMYMHBI OT JPYrou c
HCII0JIb30BAHUEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
Tela OT BPEMEHM JIBWKEHHS Tella, CHJIbI TPEHUS! CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN H HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAax
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTH OT YIIMHEHMS MPYKUHBI, BbITAJIKUBAIOLIEH
cwiibl OT OOBEMA MOTrpY)KEHHOM YacTM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT IVIyOMHBI, Ha KOTOPYIO MOTPYXKEHO Teo,
YCIIOBUM TJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHSATH
U3MepeHus, cleAysl NpeUIoKEHHOMY IJIaHy, (MKCHUpPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (PU3MYECKHX BEJIWYUH B BUJE MPEUIOKEHHBIX TaOMUIl U TpaduKoB,
JIeNiaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIeI0BaHMUS;

MIPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKHX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUJOKOCTH W TBEPAOrOo TeNa, Cuila TPEHHsS CKOJIBKEHHUs, [JIaBJIEHME BO3/yXa,
BBITAJKMBAIOLIAsl CHJIa, JEUCTBYIOIIAs Ha TOTPYKEHHOE B IKUIAKOCTh TEJIO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAHW3MOB), CIEAYS MPEII0KEHHON
HWHCTPYKIUUU: MIPU BHIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30macHOCTH npu padoTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOUIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJIBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs IJIOCKOCTh;

XapaKTepU30BaTh NPHUHLUIIBI JIEHCTBUS HW3YYEHHBIX MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpPOM Ha WX OmHCaHUsA (B TOM YHMCIE: MOAUIUIHHKH, YCTPOMCTBO
BOJIONIPOBOJA, TMJPABIMYECKUNA Mpecc, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJIb3Ysl 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBICHUN W HEOOXOAUMBIE
(u3nuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTE TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM I OOecredeHus
0€30MacCHOCTH MpH OOpalleHuu ¢ NpubopaMu U TEXHUYECKUMH YCTpOMcTBaMu,
COXpaHEHMs 3JI0pOBbSI M COOJNIONEHUS HOPM HKOJIOTUYECKOTO TOBEACHUS B
OKpYyKarollen cpene;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUHI U ITyTEM CPaBHEHUS
Pa3IMYHBIX UICTOYHUKOB BBIICTATH HH(GOPMAIIHIO, KOTOpas SBISETCS MPOTUBOPEUUBOI
WA MOXKET OBITh HEJJOCTOBEPHOM;



WCI0JIb30BATh MPH BHITIOJHEHUH YIeOHBIX 3a/IaHUI HAYYHO--TIOMYIISIPHYIO JIUTEPATypy
(U3MUECKOTO COJIep)KaHUs, CIPaBOYHBIE MaTepuanbl, pecypchl cetu VIHTepHer,
BIIJICTh MPUEMAMHU KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus HHPOpPMAINH U3
OJIHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

co37aBaTh COOCTBEHHBIC KPAaTKHUE IMHCHMEHHBIC M YCTHBIC COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB WH(pOPMAIUU (PU3NICCKOTO COJACPIKAHUS, B TOM YHCIIC IyOJUYHO JCTaTh
KpaTKHe COOOIIEHHS O Pe3yIbTaTax MPOCKTOB WM YIeOHBIX HCCICAOBAHMMA, IPU ITOM
rPaMOTHO HCIOJIb30BaTh W3YYEHHBbI TMOHATUHHBIM ammapar Kypca (pU3UKH,
COTIPOBOXKIATH BBICTYIUICHHE MTPE3CHTAIIHCIH;

P BBITOJIHCHUN Y4EOHBIX MPOCKTOB M MCCIEAOBAHUN paclpeaeisaTh 00SI3aHHOCTH B
TPYIIIIEe B COOTBETCTBHUH C IMOCTABJICHHBIMH 3a/Ia9aMH, CJICJUTh 3 BBITOJTHCHUEM TUTaHA
JNCWCTBUM, aJeKBATHO OICHUBATh COOCTBEHHBIH BKJIQJ B JCSITEIBLHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YIUTHIBasE MHCHUE OKPYKAOIITUX.

K koHy oOyueHuss B 8 kJiacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOLIUXCS YMEHUI:

WCIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYI, TEIIOBOE JIBKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIleCTBA, KPUCTAJUIMYECKUE U aMOp(HbIE Tela,
HACHIIIIEHHBIA W HEHACBIIICHHBIN MMap, BIAXKHOCTh BO3/yXa, TEMIIEpATypa, BHYTPCHHSIS
SHEprus, TeIJIOBOW JBUTATENb, 3JIEMEHTAPHBIA ANMEKTPUUECKHUM 3apsi]l, HIEKTPUUECKOe
MoJie, TPOBOJHUKH W AUDJIEKTPUKH, MOCTOSTHHBIA AJIEKTPUUYECKHH TOK, MarHUTHOE
ToJie;

pasznuyath SBJCHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBeCHE, CMayMBaHHE, KalWUIApHbIE SBICHHS, WCIApeHHe, KOHJEHCAIus,
IJIaBJICHUE, KpucTaym3anuss  (OTBEpJeBaHUE), KUIIEHUE, Teronepeaya
(TermnonpoBOIHOCTh, KOHBEKIUS, W3JIydE€HHUE), SJIEKTPU3allus Tell, B3auMOJICHCTBUE
3apsA0B, JEMCTBUS AJNEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToOB, JEMCTBHE MAarHUTHOIO IOJISI Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHIYKIHS) 1O ONHMCAHHUIO WX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YUYEHHBIX (U3NYECKUX SBJICHUI B OKPYXKAIOUIEM MUpE, B
TOM uucie (QU3MYecKre SBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHUE U
KaWUISIpHbIE SIBJICHUS B TMPUPOJE, KPUCTAJUIBI B mpupone, uznydenue CouHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBIEHUS B aTMocdepe, JIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emid, Apeid MOI0COB, POJib MAarHUTHOTO TMOJS JJS KU3HU Ha
3emJie, MOJMSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh MU3yYCHHBIE CBOMCTBA TeN M (PM3MUECKUE SIBJICHUS, UCTIONb3Yys HU3UUECKUE
BEJIMYMHBI (TeMIlIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, YJelbHas
TEMJOEMKOCTh BEIIECTBA, YJENbHass TEIUIOTAa IUIABJIEHUS, YyAENbHas TeIoTa
napooOpazoBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUINBA, KOA(M(OUIUEHT MOJIE3HOTO
JNEHCTBUS TEIJIOBOM MAILIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUUYECKUI
3aps], CUJla TOKa, »JJIEKTPUYECKOE HaNpsDKEHHE, COMPOTUBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUUYECKOTO TOKA), TPHU
OTIMCAaHWU TPABWJIBHO TPAKTOBAaTh (DU3MYECKUI CMBICI HCIOJIb3YEMBIX BEJIHYUH,
0003HaYCHHS] ¥ €AMHUIIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOIIUE



JaHHYIO (U3MUYECKYI0O BEJIMYMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHUS W MPOIECCHL, HCHOJb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPHUH CTPOEHMSI BEIIECTBA,
MPUHIMI CYNEPHO3ULMHN MO0Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsiga, 3akoH OMa jiis ydyacTka Lenu, 3akoH Jxoyns—JleHna, 3akoH coxXpaHEHHUs
SHEPTHH, TPU ITOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alMCHIBATH €r0
MaTeMaTHYECKOE BbIPAXKEHHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTYalui [IPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBJISITh
MIPUYHUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKUX ILIAroB C
omnopoit Ha 1-2 U3yuyeHHBIX CBOMCTBA (PU3UUECKUX SBJICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEH;

pemath pacy€THble 3agaud B 2-3 JEMCTBHS, MCHOJIb3yd 3aKOHbI U (DOPMYIIBI,
CBs3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajlu3a YCIOBUA 3aJayd
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK JAHHBIX JUISl PEIICHUs 3aJadu,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJyYE€HHOE 3HAUeHHE (PU3HUECKOI BETMUUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOKHO pPEIIUTh MpPU TMOMOIIU (UINYECKUX
METO/IOB,  MCHOJb3ys  ONUCAaHUE  MCCIEAOBaHUSA,  BBLACIATH  IPOBEpsieMOe
MPENIOoNIOKEHNEe, OIEHUBATh MPAaBUIBHOCTh NOpsSAKAa MPOBEICHHS HCCIEIO0BAHUSA,
JieTIaTh BBIBOJIBL;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWCTB
Tesl (KaWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TeMIIepaTypbl, CKOPOCTH IIPOLIECCAa OCThIBAHMSI ¥ HArpeBaHUs MPH U3JIy4EHUHU OT LIBETa
U3IyJaoume  (Ioryiomaronei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIepaTypbl KHJAKOCTH M IUIOIAQAM €€ IOBEPXHOCTH, OJIEKTpU3alMs Tel MU
B3aMMO/ICHCTBHE 3JIEKTPUYECKUX 3apsAI0B, B3aUMOJEHCTBUE IOCTOSHHBIX MarHUTOB,
BU3YaJIM3al1sl MAarHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, J€MCTBUS MarHUTHOT'O MOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUraTels
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh IpOBEpsAEMble IPEIIOJOKEHHUs, COOUpPaTh
YCTAaHOBKY M3 IPEUIOKEHHOIO  00OpyIOBaHMs, OIMCHIBaTH XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

BBITNIOJIHATE NPsIMbIE U3MEPEHHsI TeMIepaTypbl, OTHOCUTEIILHOW BIaXXHOCTH BO3/YyXa,
CHJIBl TOKa, HANpSOKEHUS C HUCIOJIb30BAaHUEM aHAJIOIOBBIX NPUOOPOB U JATUMKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOM (PM3MUECKOI BEIMUYMHBI OT JIPYrou c
UCIOJIb30BAHUEM MPSIMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHUS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOIIAJU MNOMEPEYHOI0 CEYEHHs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJTHUMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA MPOBOJIHUKE,
HCCIIeIOBaHUE TOCIIEA0BATEIbHOIO U MapaJlIebHOTO COEIUHEHUN MPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEI0BaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIEIys
MPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PE3yIbTaThl MOJYYEHHOH 3aBHCHMOCTU B BHJIE
TabaMIl U TpadUKOB, I€1aTh BBIBOIBI 110 pe3yabTaTaM HCCIIeIOBaHMUS;



® TPOBOJUTH KOCBEHHBIC M3MEpPEHHs (U3NUECKUX BEIHUYUH (yIeTabHas TEIIOEMKOCTb
BEIIECTBA, CONMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBAaTh HM3MEPEHUs, COOHMpaTh OKCIIEPHUMEHTAIbHYIO YCTAaHOBKY, CIEIys
MPEUI0KEHHONW MHCTPYKIUH, U BBIYUCIIATH 3HAYCHNE BEIIMYHMHBL,

e coOmomaTh TMpaBWiIia TEXHUKH O0€30MacHOCTH Tmpu paboTe ¢ JTabOpaTOpHBIM
o0opynoBaHuEM;

® XapakTepU30BaTh MPHUHIUMBI JEHCTBHA W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpOM Ha UX OMHCAHMS (B TOM YHUCIE: CUCTEMa OTOILJICHUS JOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETpP, CUYETUUK DIEKTPUUECKOMN
SHEPTHH, ODIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArPEBATEIBHBIE AJIEKTPOIIPHOOPHI
(mpuMepsl), AJIEKTPUYECKHE NPEIOXPAHUTEIHN, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
Heo0XoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M U3MEPHUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHUAKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMET,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMbI 3JIEKTPUUYECKUX LIeTel ¢ MOCIe0BaTeNIbHBIM U MapauIeNIbHbIM COEAMHEHUEM
3JIEMEHTOB, pa3finyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUYECKUX LEMeil;

® T[PUBOAUTH NpHUMEpHl (HaXoAWTh UHGOPMALMIO O TMPUMEPAX) MPAKTHYECKOrO
WCIOJIb30BaHUs (DM3MUYECKUX 3HAHWM B TOBCEIHEBHOM JKHU3HH ISl oOecreueHus
0e30MacHOCTH TpU OOpalieHuH ¢ OpudOpaMH M TEXHUYECKHMMH YCTPOWCTBAaMU,
COXpaHEHHs 3JI0pOBbsi M COOMIONEHHMS HOPM HKOJIOTMYECKOTO IOBEICHUS B
OKpY»Kalolllel cpene;

® OCYLIECTBIIATh INMOMCK HHpOpMauuu (usndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUM M MyTEM CpaBHEHMs JIOTOJIHUTEIbHBIX HMCTOYHUKOB
BBIICATh MHQPOpPMALMIO, KOTOpas SBISETCS NPOTUBOPEYMBON MM MOMKET OBITh
HEJIOCTOBEPHOM;

® UCMOJb30BATh MIPU BBIIOJIHEHNU Y4eOHBIX 33aHUN HAYyYHO--TIOMYJISPHYIO JIUTEPATypy
(U3NYECKOro COAEp)KaHUs, CIpPaBOYHblE MaTepualbl, pecypcbl cetu MHTepHer,
BIaJeTh NPHUEMAaMU KOHCIEKTHUPOBAHMs TEKCTa, MpeoOpa3oBaHus HHGOpMALMU U3
OJIHOM 3HAKOBOW CUCTEMBI B JAPYT'YIO;

® Co3/1aBaTh COOCTBEHHbIC IHCbMEHHBIE M KpaTKME YCTHblE COOOLIeHMs, 0000mmas
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COIEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEACTaBIATh  Pe3yJabTaThl IPOEKTHOM WM  HCCIEA0BATEIbCKOM
JeATeNbHOCTH, MIPU 3TOM IPAMOTHO MCIIOJIb30BaTh M3YyYEHHbIM NOHATHHMHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE [TPE3EHTALIUECH;

® [IpU BBINOJHEHUM YYEOHBIX IPOEKTOB M HCCIENOBAaHUM (U3UYECKUX MPOLECCOB
pacripesiesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C IMOCTABJICHHBIMH 3aJlauaMH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aJaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JICATEIBHOCTb  IPYIIbI,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xoHiy oOyueHust B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:



TSOKECTH, aOCOJIIOTHO TBEPAOE TEJO, LEHTP TSHKECTH TBEPIAOTO Tella, pPaBHOBECHE,
MEXaHWYECKHE KOJIeOaHWsI W  BOJIHBI, 3BYK, WH(QPa3ByK U  yIbTPa3BYK,
JJIEKTPOMArHUTHBIC BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIU30PYKOCTh H
JATbHO30PKOCTh, CHEKTPHl HCITyCKaHWsI W TOTJIONICHMs, anb(da-, Oera- W ramma-
W3ITy4eHUs], U30TOIIBIL, STCPHAs YHEPTeTHKA,;

pa3nuyarh SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHCHHOE BHIYKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBIXKEHUE, CBOOOTHOE TAaJICHUE TEJ, PABHOMEPHOE
IBUKCHHE TI0 OKPYXHOCTH, B3aWMOJCHCTBHE TEJI, PEAKTHBHOC JBW)KCHHE,
KoJiebaTelbHOS JBIDKCHUE (3aTyXalollue W BBIHYKICHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBH)KCHHE, OTPAKEHUE 3BYKa, MPSIMOJIMHEHHOE pPaCIpOCTPaHCHHE,
OTPaXECHUE U MPETIOMJICHHE CBETA, TIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IOKECHUE
0ermoro cBeTa B CIEKTP W CIIOXCEHHE CIEKTPATBHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBCHHAS PaTMOAKTHBHOCTh, BO3ZHUKHOBEHUE JIMHEHUYATOTO CIIEKTpA W3ITyUCHHS)
M0 ONHCAHWI0 WX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OITBITOB, JEMOHCTPUPYIOIIHX
naHHoe (PU3UUECKOE SBIICHHUE,

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3MYECKHX SBIICHUH B OKpYyXaromeM Mupe (B
TOM 4YHclie (PU3HUECKUE SBIICHUS B TPUPOJIC: TPHIUBLI M OTJIUBBI, TBMKEHHUE TUTAHET
CoJTHEYHOU CHCTEMBI, PEAKTHBHOE JIBMKCHHE KUBBIX OPTaHHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSCCHHME, CEHCMHUYECKHME BOJIHBI, I[yHaMH, 03XO, IIBETa Tell,
ONTHYECKUE  SBJICHUS B  TPHUPOJAE, OHOJOTHYECKOE  JICHCTBHE  BUIMMOTO,
yIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO HW3JIYUCHHH, €CTECTBEHHBIM PaJIMOaKTHUBHBIN
(hoH, KOCMHYECKHE JIy4d, PaJUOAKTHUBHOE U3IyYEHHE NPUPOJHBIX MHUHEPasoB,
NecTBUE palMOaKTUBHBIX M3JIYYeHUN Ha OpraHu3M 4ejoBeKa), IPU 3TOM MEPEBOINUTH
MPAaKTUYECKYIO0 33/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bUBUYECKUX SIBICHUH;

OTIMCHIBATh U3YUYCHHbIC CBOMCTBA TEN U (PU3NYECKHE SBJICHUS, UCTIONb3ys GU3NUECKUE
BEJIMYMHBI (CPEAHSASI U MTHOBEHHAs CKOPOCTh Tella MPH HEPaAaBHOMEPHOM JBM)KCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIrO MajeHHs], BEC Tella, UMITYJbC Tellad, UMITYIIbC
CHWJIbI, MEXaHU4ecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS YHEPIHsl Teja, MOJAHITOTO
HaJ| MOBEPXHOCTHIO 3eMJIM, IOTEHIIUAIbHAS SHEPTUS CKATOM MPYKUHbBI, KHHETUYECKas
SHEprusi, MOJIHAS MeXaHW4yecKkas SHeprusi, Mepuoj M YacToTa KoJieOaHWii, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEIIOMICHUS
Cpelbl), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCHOJIb3YEMbIX
BEITMYMH, OOO3HAUYEHUA M EIUHHIBI (U3NYECKHX BEIMYUH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIUYHHY C JPYITMMH BEIHYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIUYUH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3UUECKHUE SBJICHUS W MPOIECCHI, UCTIOIb3YS 3aKOH
COXPaHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIMII CYNEPIIO3UIIUN CHII,
MIPUHIIUI OTHOCUTENBHOCTH [ anunes:, 3akoHbsl HpI0TOHA, 3aKOH COXpaHEHU I HMITYJIbCA,
3aKOHBI OTPaXEHHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXpPaHEHHS 3apsIoBOTO U
MaccoBOTO 4HCEI TpHU SACPHBIX pEaKIHsIX, MpH OTOM JaBaTh CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3aMMCHIBAaTh €70 MaTEMaTHUYECKOE BBIPAKCHHE;

OOBSACHATH (PpU3MUECKHE MPOIECCHl W CBOMCTBA Tell, B TOM 4YHCIE€ M B KOHTEKCTE
CUTyalluli  MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  MPHUUYUHHO--
CIIEJICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTHYECKUX IIIaroB C OMOPOi Ha 2—



3 W3y4eHHBIX CBOWCTBA (PU3UYECCKUX SBIICHUH, (UINYCCKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIONb3Ys
3aKOHBI U (POpPMyJBI, CBS3bIBAIOIIUE (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOMUMBIC JUISI PEIICHHS,
MPOBOJUTH PAcuyéThl W OIECHUBATh PEATUCTUYHOCTh TOJYYCHHOTO 3HAYCHUS
(bu3HYECKON BEIIMYNHEIL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU TMOMOIIN (PUINISCKUX
METOJIOB,  HCIIOJIb3Ysl ~ ONKMCAHWUE  HCCIEINOBAaHUS,  BBLICHATH  IPOBEpsSEMOE
MPEIOJI0KEeHNE, OIEHUBATh NPABWIBHOCTD TMOPSAKA MPOBEICHUS HCCIEIOBAHMS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIbTAThl HAOIIOICHUHN U OIBITOB;

MIPOBOJIMTH OMBITHI TI0 HAOIIOJCHUIO (PU3NICCKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
Teln (M3yd4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHWs YHEPTUH, 3aBUCHMOCTD
Mepro/ia KoJIeOaHUH MPYKUHHOTO MAsITHHKA OT MAcChl TPpy3a U ®KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTATY/bI MAJIBIX KOJI€OaHHH, MPSIMOJIMHEHHOE paclipoCTpaHeHNE
CBETa, pa3Jio’KeHHe OeNoro CBeTa B CIEKTpP, M3YYCHHE CBOWCTB HW300paKEHHS B
TUIOCKOM 3€pKajieé ¥ CBOWCTB HW300pakeHWs IpenMeTa B coOuparomiei JHH3e,
HAOJIO/ICHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMSI, OTIMCHIBATH XOJI OTIBITA U
€r0 Pe3yJIbTaThl, POPMYITHPOBATEH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpUI0 NPSIMBIX H3MEPEHUi, Ompeaenss cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHE coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTETLHOTO TTPUO0pa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJB30BAaHUEM
NpSIMBIX HM3MEPEHUN (3aBUCUMOCTh IYTH OT BpPEMEHH IpPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuoja KoyiebaHHl MaTeMaTH4ecKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHs CBETa OT yrja MaJeHUus U
yria IpeloMIIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEJOBAHHUE, CAMOCTOSITEIHLHO
coOuparb yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHOH 3aBHCHUMOCTHU
(bu3nyecKux BEIUYMH B BUJE TaOMUIl U IpadUKOB, JeiaTh BBIBOJBI MO pe3yiabTaTaMm
WCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PAaBHOYCKOPEHHOM JBM)KEHHHU, YCKOPEHHE CBOOOJHOIO MaJCHUS,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHHUS CKOJBLKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W TepUuoja KoJIeOaHWW MaTeMaTHUYeCKOro U MPYKHMHHOTO
MasITHUKOB, ONTHYECKas CWJIa COOHUpArOIIeil JIMH3bI, paJUOAKTHBHBIA  (POH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHATH
W3MepeHusl, cleAys MPesIOKEHHOW MHCTPYKIIMH, BBHIYHMCISATH 3HAYCHHE BEIMYUHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIC TPHU3HAKH HM3YYCHHBIX (U3MUECKUX MOJENei: MarepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
TJIaHEeTapHas MOJIENIb aTOMa, HyKJIOHHAs MOJIENIb aTOMHOTO Spa;



XapaKTepU30BaTh NPHUHIUIBI JIEHCTBUS W3YyYEHHBIX NTPHOOPOB M TEXHUYECCKHUX
YCTPOMCTB C ONOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU 1OJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OYKH, TIEPUCKOII, (poToanmnapar, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOMN, J03MMETp, Kamepa BuibcoHa), HcCnonb3ys 3HaHUS O
CBOMCTBaX (M3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCIIOJIb30BAaTh CXEMbI U CXEMATUYHBIC PUCYHKH M3YYCHHBIX TEXHUYECKUX YCTPOWCTB,
M3MEPUTENbHBIX NMPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbl JJISl OCTPOECHUSI M300paKEHUH B IJIOCKOM
3epKalie ¥ coOMparomIeit TuH3e;

MPUBOJIUTh TPUMEPHl (HAXOMUTh HMHPOPMAIMIO O MpHUMEpax) MPAKTHIECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM JKU3HM sl OOecreyeHus
0€30MacHOCTH TpHU OOpalleHuu ¢ NpUOOpPaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cperne;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usnueckoro cojepxkanuss B VHrepHere,
CaMOCTOSITENIBHO (POPMYNIHpPYsI MOUCKOBBIA 3alpoc, HAXOIUTh IYyTHU OIpeAeNeHUs
JIOCTOBEPHOCTH TIOJNydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JOTIOJTHUTETLHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MIPH BBHITIOJHEHUH YIEOHBIX 3a/IaHUH HAYYHO--TIOMYJISIPHYIO JTUTEPATYPY
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIETh MpUEMAMHU KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus WHGOpMaLUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOrO COAEp)KAHUS, IMyOJUYHO MPEACTaBIATh
pe3ynbTaThl IPOEKTHOM MIIM MCCIEA0BATEIbCKOM NEATeNbHOCTH, MIPH 3TOM IPpaMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHHWHBIN ammapaT W3y4aeMoro pasnena (U3UKA |
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.



COAEPXAHHUE:
7 kjaacce

Paszjnen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KawIlero Mupa 6 4
Paznean 2. IllepBonayanbHbie CBeJleHUsI 0 CTPOEHNH BelleCTBA -5 9
Paznen 3. /IBu:keHue u B3auMojieiictue te 21 4

[ Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTeN U ra3oB 21 g
Pa3nea 5. PaGora u MmomHoCcTh. DHeprus. 12 4
8 kaacc

OO o

TemioBble siBJjIeHust — 28 4
DJIeKTpUYeCKHEe M MATHUTHBIE siBJIeHus 37 9

O O

9 kaacc
Pa3nen 1. Mexaunueckue siBjaenns 40 q
Paznen 2. Mexanu4yeckue Koj1e0aHUA U BOJHBI 15 1
Paspgen 3. DileKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI 6 4
Paznen 4. CBeToBbBIE siBJEeHHSA 15 9
[ Pasgen 5. KBantoBble siBjienust 17 4
Pa3nen 6. IloBTopuTteibHO-0000 a0 i MOAYJIb 9 4

0 B A O O

®OPMBbI TEKYHIEI'O KOHTPOJISA A IMPOMEXYTOUYHOM ATTECTAIINHU
J171s1 O1IEeHKH Y4eOHBIX TOCTHKEHUH, 00yJatOMUXCsl UCTIOTb3YETCSI:

[ - TeKyIIUHA KOHTPOJb B BUJIE IPOBEPOUYHBIX PAOOT U TECTOB;
(] - TeMaTUYECKHUI KOHTPOJb B BUJE KOHTPOJBHBIX padoT;
(] - UTOTOBBIA KOHTPOJIb B BUJIE KOHTPOJILHOM pabOTHI U TECTa.

DOopMBI KOHTPOJIS:

(bpOoHTABHBIN ONPOC, UHAWBUIyaIbHAS Pad0Ta y JOCKU, UHAUBUAYaJIbHas padoTa Mo KapTOuKaMm,
muddepeHIMpoBaHHas CcaMOCTOsITebHAs paboTta, nuddepeHnrpoBaHHas TPOBEpOUYHass padoTa,
(bU3NYEeCKUl TUKTAHT, TECTOBBIH KOHTPOJb, B TOM YHCJIC C KOMIIBIOTEPHOU TOJICPIKKOM, YCTHBIC
3a4eThl, MPAKTUYECKUE u n1abopaTopHbIC paboThI, KOHTPOJIbHAS pabora.
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