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1. Ilnanupyembie pe3yJbTAaThl OCBOEHHS YUeOHOI0 MpeaMera
JINYHOCTHBIE Pe3yJbTAThI

1. I'pasicoanckoe u 0yxoeHo-upagcmenHnoe eocnumanue:

- TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXXJIEHUHU OOIIECTBEHHO-3HAUYMMBIX M JTHYECKHX
po0JieM, CBSA3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHUH (PH3UKU;
- OCO3HAHME BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIIBHOCTH YU4EHOTO.

2. Ilampuomuueckoe éocnumanue:

- TPOSBIICHHE HWHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOW (u3nueckon
HAYyKU;
- IICHHOCTHOE OTHOIIICHUE K IOCTHKEHUSIM POCCHUCKUX yUEHBIX-(PU3HUKOB.

3. Dcmemuueckoe socnumanue:

- BOCHPHATHE OICTETHYCCKUX KAdyeCTB (M3MYECKOW HAyKu: €€ TapMOHUYHOTO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4. Illennocmu Hayuyno2o no3HaAHUA:

- OCO3HAHME IIEHHOCTH (PU3NYECKOM HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pa3BUTHS TEXHOJIOTHI, BaKHEHIIICH COCTAaBIISTIOIIEH KYJIbTYPBI;
- pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K HCCIIEI0BATEIbCKOM e TEIILHOCTH,

5. ®opmupoeanue Kyaomypovt  300p06bi U IMOUUOHANLHO20  ONA2ONOAYUUA:
-OCO3HAaHHE IIEHHOCTH Oe30macHoro obpa3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BOKHOCTH TIpaBuJI 0€30MacHOrO MOBEICHHs Ha TPAHCIOPTE, HA JIOpOrax, ¢ AJICKTPUUCCKUM H
TEIJIOBBIM 000pYAOBaHUEM B JOMAIIIHUX YCJIOBHUSIX;

- chopMUPOBAHHOCTh HaBbIKa PEeQIICKCHUHU, PU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOTO Ke
npaBa y JIpyroro 4eJioBeKa;

6. Tpyooeoe socnumanue:

-aKTUBHOE Y4YacTHE B pEIICHHHM NPAKTHYECKHX 3ahad (B pamMKax CeMbH, O0pa30BaTeIbHOU
OpraHu3aIy, TOPoJia, Kpasi) TEXHOJIOTHIECKON M COIMAIbHON HAIPaBICHHOCTH, TPEOYIOIMNX B
TOM YHUCIIe U GU3NUECKUX 3HAHU;

— MHTEPEC K MPAKTHUECKOMY U3YUEHHUI0 MPOoheCcChid, CBI3aHHBIX ¢ (PU3UKOM;

7. Dxonozuueckoe ocnumanue:

- OpHUEHTalMs Ha MpUMEHEHHe (U3MYECKUX 3HAHUM Mg pelieHus 3afgad B o0iacTu
OKpY>Kalolle cpenpl, MIAaHUPOBAHUS MOCTYIKOB M OIEHKH MX BO3MOXKHBIX TMOCIEACTBUI IJIsI
OKpY>Karolleu Cpebl;

- OCO3HaHHE II00aTFHOTO XapaKTepa SKOJOTHUECKHUX MPOOIEeM U ITyTeH UX PEIICHHUS.

8. AjmanrauuMm K H3MEHAKOIIMMCH YCJIOBHAM COUMAJIBHOW M TPHPOAHOH Cpelbl:
- OTPeOHOCTh BO B3aWMOJICHCTBUU INPH BBIMOJHEHUU HCCIIECAOBAHUM M MPOEKTOB (hU3HUYECKOU
HAINPaBJICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;
- TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO ICATEITBHOCTD;
- OTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YKCiIe (GOPMYITUPOBATH UACH, IIOHSITHSA,
THIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SIBICHUSX;
- OCO3HAHME JePHUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- INTAaHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6p€TCHI/II/I HOBBIX (1)I/IBI/I‘I€CKI/IX 3HaHHI71;

- CTPCMJICHUC aHAJIM3UPOBATL U BLIABJIAITH B3aMMOCBA3W IMMPUPOADLI, O6HI€CTBa 1 3KOHOMUKH, B
TOM YHUCJIC C UCIIOJIb30BaAHUECM q)HSI/IquKI/IX 3HaHHfI;



- OLICHKA CBOUWX JCHCTBUH C YUETOM BIIMSHHS HA OKPYKAIOIIYIO CPEly, BOZMOXKHBIX II100aTbHBIX
IIOCJIEICTBUIA.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs TporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuwatomerocss OyayT chOpPMUPOBAHBI MeTANPeAMETHbIE Pe3yJbTaThl,
BKJIIOYAOMIUC TO3HABATCIIBHLBIC YHHBCPCAJILHBIC y‘leGHBIe HeﬁCTBHH, KOMMYHHUKATHUBHBIC
YHUBEpCaJIbHbIC YIeOHBIC IEHCTBUSI, PETYISITUBHBIC YHUBEPCATIbHBIC YICOHBIC ICHCTBHS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeiicTBUS
ba3oBble Jloruyeckue AecTBUA:

BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKUA O0BEKTOB (SBICHHIA);

YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(HUKAINU, OCHOBAHHSA JUII 0000IIEeHUS 1
CpaBHECHHS,

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PAacCMAaTpPHUBAaeMbIX (DaKTax, JAHHBIX H
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HUUECKUM SIBIICHUSIM;

BBISIBJIIATh TNPUYMHHO-CIICICTBEHHBIC CBSI3M NPU HM3YyYCHUH (U3HMUCCKUX SBICHUH |
IPOIIECCOB, JIeNIaTh BHIBOJIBI C UCIIOIB30BaHUEM JIETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH,
BBIJIBUTATh TUIOTE3BI O B3aMMOCBS3SIX (PM3MYECKUX BEJINYNH;

CaMOCTOSITENIFHO BBIOMpATh Crloco0 pemeHus yueOHON (u3ndeckoit 3ai1a4un (CpaBHEHHUE
HECKOJIBKMX BapUaHTOB PEIICHUs, BBIOOP Hanbosiee MOAXOMAIIETO ¢ YYETOM CaMOCTOSTEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebCcKHe AeiCTBUA:

MCII0JIb30BaTh BONPOCHI KaK HCCIIEN0BATEIBCKII HHCTPYMEHT MO3HAHHS,

IPOBOJIUTH 110 CAMOCTOSITEIILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIA (hrU3ndecKuii
9KCHEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHIE (PU3UUECKOTO SBJICHUS;

OLICHUBATh Ha NMPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OpPMAIHMIO, MOJYYCHHYIO B XOE
UCCIIEN0BAHNS WIH DKCIICPUMEHTA,;

CaMOCTOSITENIHO (POPMYIHPOBATH O0OOIIEHHUS 1 BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/1€HUs, OMbITA, UCCIIE0BaHMS;

IPOTHO3UPOBATh BO3MOXKHOE JaiibHeHIee pa3BUTHE (PU3MUECKUX IMPOIECCOB, a TaKXKe
BBIJIBUTATh IPEATIOIOKEHHS 00 X Pa3BUTHU B HOBBIX YCIOBUSX U KOHTEKCTAaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3jIMYHBIE METOJBI, MHCTPYMEHTBI M 3alpoChl TPH TIOUCKE U O0TOOpe
“H(OPMAIIMU WM TaHHBIX C YIETOM MPEIOKEHHON yueOHOM PU3nIecKon 3a/1auu;

aHaAJM3UPOBATh, CUCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH MH(OPMAIHIO pa3IMYHBIX

BUIOB ¥ POPM TIPECTABIICHHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTHUMAJbHYIO (OpMY MpEACTaBIeHUS HH(DOpMaAIUK U
WITIOCTPUPOBATh PellacMbIe 33a1a4i HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOM rpadukoit u
UX KOMOWHAIUSIMHU.

KoMMyHHKaTHBHbBIC YHHBeEpPcaIbHbIe YueOHbIe 1eHCTBHSA:



B Xole OOCYXICHHS Y4YeOHOro MaTepHuayia, pe3yJbTaTOB Ja0OpPaTOPHBIX pabOT
IPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKTaeMOW TeMbl W BBICKAa3bIBaTh UJCH,
HAIICJICHHBIC Ha PEIlICHUE 3a/1a4U U MOJAIepKaHne OJIaroKelaTeIbHOCTH OOIICHNS;

COMOCTABJIATh CBOM CYXICHHMS C CYXKIEHUSIMH JPYrMX YYacCTHHKOB JMasiora,
00HapyXUBATh Pa3INYNe U CXOJCTBO MO3UIHUI;

BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOMMYHO  TPEJACTABISITH  PE3YJAbTATHl  BBIMOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, IPOCKTA);

MOHUMATh U HCIIOJIB30BAaTh MPEUMYIIIECTBA KOMAaHIHOW ¥ WHIUBUIYATbHOU paOOTHI MPU
pelieHuu KOHKPETHON (PU3UIECKOM MPOOIIeMBI;

MPUHUMATh LEJIA COBMECTHOM JEATEIbHOCTH, OPraHUW30BbIBATH JIEWCTBUA MO €€
JOCTHKEHUIO: paclpelessiTh poiu, 00CyKIaTh MPOLECCHl U Pe3ylbTaThl COBMECTHON padoThI,
0000111aTh MHEHUS HECKOILKUX JTIOIEN;

BBITMIOJHATh CBOIO 4YacTh pabOThl, JOCTHras KaueCTBEHHOTO pe3yjbTaTa IO CBOEMY
HATIPABIICHUIO U KOOPAMHUPYS CBOU JICUCTBUS C APYTUMU YIICHAMHU KOMAaH/IbI,

OILICHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOJIYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranmusanus:

BBISIBIISITH IIPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOUINX JJIS PEIICHUS

bu3nUecKux 3HaHUH;

OPHEHTHPOBATbCA B PA3IMYHBIX IIOAXOAAX MPUHATHA pEHICHUH (MHIMBHIYyaJbHOE,
NPUHSATHE PEILICHUS B TPYIIE, IPUHATUE PEIICHUH rpymoii);

CaMOCTOSATENIFHO COCTaBIATh QITOPUTM pEIICHUS (QHU3MYECKON 3aJaudl WM IUIaHa
UCCIIEIOBaHUA C  Y4€TOM  HMMEIOIIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh ITpe/ylaraeMble BApUAHTHI PEIICHHIA;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, AMOIMOHAJIbHBIIA HHTEJLJIEKT:

JlaBaTh aJCKBATHYIO OIICHKY CUTYallUd U MpeasaraTh IUlaH e€ N3MEHEHMS,

OOBSACHATH MPUIMHBI JOCTHKECHUS (HEIOCTIKEHHS) Pe3yIbTaTOB JCATCIBHOCTH, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHBBI B JIESTEIBHOCTH (B TOM YHCJE B XOJ BBINOJIHEHHS (U3MYECKOTO
UCCIICIOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIMXCS CHUTYallHid,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBHSIM;

CTaBUTh ce0sl HA MECTO JPYroro 4eloBeKa B XOJ€ CIOpa WIHM JAUCKYCCHU Ha HAayYHYIO
TeMy, HOHUMAaTh MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYyTOro;

NpU3HABaTh CBOE IMpaBO Ha OMIMOKY TpU peHIeHuH (QU3MYECKUX 3ajad WU B
YTBEPXKICHUAX HA HAyYHbIE TEMbI M TAKOE K€ TPaBO APYTOTO.

IIpeaMeTHbIE pe3yabTaThI

K xonmy oOydenust B 7 KJjacce MpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLTNXCS YMEHHIA:

HCIIOJB30BaTh  IIOHATHA: (1)I/I3I/I‘-I€CKI/IC n  XHUMHUYCCKUE  SBJICHUA, HaGHIOIIeHI/Ie,
OKCIICPUMCEHT, MOJCJIb, TUIIOTE3a, CAMHUIIBbL (1)I/ISI/I‘IGCKI/IX BCJIMYMH, aTOM, MOJICKYJIa, arpC€raTHbIC



COCTOSIHMSL  BemiecTBa  (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JIBUKCHHE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpus, pPaBHOACHCTBYIOLIAas CHIIA,
nedopmarus (yrnpyrasi, iIacTHIecKas), HeBECOMOCTbh, COOOIIAIOIINECS COCYIbI;

pasznuuath sBiIeHUS (audQy3us, TEMI0BOE ABMKEHHUE YaCTHUI[ BEIIECTBA, PABHOMEPHOE
JIBUKEHHUE, HEPABHOMEPHOE ABUKEHUE, WHEPIUS, B3aUMOJCHCTBUE TEJl, pAaBHOBECHE TBEPABIX
TeJ C 3aKperUIEHHON OChIO BpalleHMs, Mepeaayda JaBieHUs] TBEPIbIMU TellaMH, KHUIKOCTAMU U
razamu, arMocepHOe HaBJICHUE, TUIABAHUE TEJ, MPEBPAIICHUS MEXaHWYECKOW SHEpPruu) o
ONMCAHUIO HX XapaKTepPHBIX CBONCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
dusuueckoe sBICHUE;

pacrno3HaBaTh MPOSIBIEHUE M3YUYEHHBIX (PU3NYECKUX SIBICHUIM B OKpYXalolleM MUpe, B
TOM unciie (PU3UYeCKUe SIBJICHUS B MIPUPOJIC: MPUMEPBHI IBUKCHHS C PA3ITMUYHBIMU CKOPOCTSIMH B
JKUBOM M HEXHUBOM MpHUpOJE, ACHCTBUE CHJIBI TPEHUS B MPUPOJE U TEXHUKE, BIMSHHE
aTMoc(epHOro JaBJICHUs Ha XUBOW OpPraHM3M, IUIABAHHUE PHIO, pbIYard B Telle YeioBeKa, MpU
9TOM TMEPEBOJUTh MPAKTHYECKYI0 3a/Jady B Y4eOHYIO, BBIIEISATH CYLIECTBEHHbIE CBOMCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUI;

ONMCHIBATh M3yUEHHBIE CBOMCTBA Tel U (U3NYECKUE SIBICHMS, UCIONB3YS (PU3NUYECKUE
BEJIMUMHBI (Macca, 00BEM, TIOTHOCTh BEIIECTBA, BPEMS, MYTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CWJIa YIPYTOCTH, CUJia TSDKECTH, BEC Tejla, CHJia TPEHUs, JAaBiieHue (TBEPAOro Tema, KUAKOCTH,
ra3a), BBITAJIKMBAIONIAS CUJIA, MEXaHWYEeCKas padoTa, MOIIHOCTh, IJIEY0 CHUIIbI, MOMEHT CHIIBI,
KOA(p(UIIMEHT MOJE3HOTO ACHCTBUS MEXaHM3MOB, KMHETHYecKas W MOTCHLUAJIbHAs IHEPrus),
IpU ONHCAHWM TPABWIBHO TPAKTOBAaTh (U3WYECKUN CMBICH HCIOJIB3YEeMbIX BEJIMYMH, HX
0003HaYeHUsI U €IUHUIBI (PU3UUECKUX BEJIIMYMH, HAXOAUTHh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIHUMHY C APYTUMU BETUYMHAMHU, CTPOUTH IpapuKi M3yU4EHHBIX 3aBUCHMOCTEH
(bU3HYECKUX BEIMYNH;

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUCCKUE SIBJICHUS U MPOIECCHI, UCIIONB3Ys MpaBuiia
CJIO’KEHHUs CUJT (BAOJb OJHOM TpsiMOii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumesaa, IpaBUIO
paBHOBecHs pbiyara (010Ka), «30JI0TO€ TPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHHSI MEXaHHYECKOM
SHEPruu, TMpU OSTOM JaBaThb CIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U 3alUChIBaTh €ro
MaTEMaTUYeCKOEe BHIPaKEHUE;

O0BSACHATH (PU3HUECKUE SIBJICHUS, TPOLIECCHl U CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTYaIMi MPAKTUKO OPUEHTUPOBAHHOTO XapAKTEPA: BBIABISTH IPUUUHHO-CIEICTBEHHbIE CBSI3H,
CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYEeCKHX IIaroB ¢ OMOpodl Ha 1—2 W3y4EeHHBIX CBOMCTBA
du3nUecKux sIBICHUN, PU3NIECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH;

pemaTth pacy€THbIE 3amadyd B 1—2 JACHCTBUA, WCHOJB3ySd 3aKOHBI U (POPMYIIHI,
CBS3BIBAIOININE (PU3MYCCKUE BEIMYMHBI: HA OCHOBE aHallM3a YCIOBHUS 3aJadd 3alUChIBATh
KpaTKOE YCIIOBUE, IMOJACTABIATh (U3NYECKUE BEIMYUHBI B (POPMYINIBI U MPOBOAUTH PACUETHI,
HAXOJUTh CIIPABOYHBIC JaHHBIC, HEOOXOUMBIC IS PEIICHUS 3a/1a4, OICHUBATh PEATHCTUYHOCTD
MOJIYYCHHOW (pU3MUECKON BETMUNHBI;

pacno3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIN (PU3UIECKIX METOJIOB,
B OINMCAHUM HCCJIEIOBaHUS BBLICIATH NMPOBEPSIEMOE MPEAIoyIoKeHne (TUIOoTe3y), pa3inyaTh U
UHTEPIPETHPOBATH MOTYYCHHBIH Pe3yIbTaT, HAXOAUTh OMIMOKHU B XOJI€ OIBITA, JACNATh BBIBOIBI
0 €ro pe3yJbTaTaMm;

MPOBOJMTH OIBITH MO HAOMIOAEHUIO (PU3UYECKUX SBICHUN WU (DU3UYECKUX CBONCTB
Ten: GOpMYIUPOBATH MPOBEPSEMBIE MTPEANOIOKEHHS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py/I0BaHus, 3aMMCHIBATH XOJI OMbBITa H (POPMYITHPOBATH BBIBOIBL;

BBITIOJHATh MPsIMbIE M3MEPEHUSI PACCTOSHUSI, BPEMEHM, Macchl Tena, 00béMa, CHIIbI U
TEMIIEPATYPHI C UCIIOJIb30BAHUEM AaHAJIIOTOBBIX U IMU(PPOBBIX MPHOOPOB, 3aNTUCHIBATH MMOKA3AHUS
puOOPOB C YUETOM 3aJaHHOMN aOCOTIOTHON MOTPEITHOCTA U3MEPCHHI;

MPOBOJNTH HCCIECNOBAHUE 3aBUCUMOCTH OJHOW (DM3MUYECKON BEIMYUHBI OT JIPYrod C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBHIKYILETrOoCs Teia OT
BPEMECHH [IBIDKCHHS Tella, CHUJIbI TPEHHS CKOJBKEHHs OT Beca Tena, KadecTBa 00paboTKu
MOBEPXHOCTEN TEJI U HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOMIAAN CONPUKOCHOBEHHUS Tell, CHIIbI



YIPYrOoCTH OT YIUIMHEHUS MPYXKHUHBI, BBITAJIKUBAIOIIEH CHIBI OT 00BEMa MOTpY:KEHHON 4YacTH
TeJa U OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTU Teja, OT INIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEeJO, YCIOBHUU IUIABAaHHS TEJ, YCIOBHI PaBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUHM YYEOHOTO HCCIIEOBAHUS, COOMPATH YCTAHOBKY U BBIIOJHATH
U3MEPEHUs, Cclenys TMpeUIoKeHHOMY IUIaHy, (HUKCHpOBAaTh pPE3ylbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BUJAE IPEUIOKEHHBIX TaOIuI M rpadukoB, AenaTsh
BBIBO/JIbI 110 pP€3YJIbTaTaM UCCIIEIOBaHMSI;

IPOBOJUTH KOCBEHHbIE M3MEpPEHHUs (PU3NYECKUX BEJIMYMH (IJIOTHOCTh BEIECTBA
KUJAKOCTH U TBEPAOIO TeENA, CUJIA TPEHUS CKOJbXKEHHUsS, JaBJICHHE BO3/lyXa, BBITAJIKHUBAIOIIAS
cuila, JIEHCTBYIOIIAs Ha MOTPYKEHHOE B KHUJIKOCTh TEJNO, KOAPPHUIMEHT MOJIE3HOTO IeHCTBUSA
IPOCTBIX MEXaHW3MOB), CIEAYs IPEAJOKEHHOM WHCTPYKIMU: NPHU BBINOJIHEHUH HU3MEPEHUN
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISATH 3HAUEHNE UCKOMON BEINYHHBI;

coOmoaTh TMpaBWiIa TEXHUKHM O€30MacHOCTH Tpu  pabore ¢ J1abopaTOpHBIM
00opyI0BaHUEM;

yKa3plBaTh MPHUHIMIIEI JEHCTBUS TPUOOPOB M TEXHHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pblYar, IOJBHKHBIA U
HETIOABIDKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTB;

XapakTepu30BaTh MPUHLUIIBI IEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB
C Omopoll Ha HX ONHUCaHusA (B TOM 4YHCIE: NOALIMIHHUKH, YCTPONCTBO BOJOIPOBOJA,
THJIPABINYECKUN IIpecC, MAaHOMETP, BBICOTOMEp, MOPLIHEBOH HAcCOC, apeoMETp), HCIOIb3Ys
3HaHUS O CBOWCTBaxXx (U3MYECKUX SIBICHUH M HEoOXoAuMble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

OPUBOANUTH TpPUMEpPbl  (HAXOAUTh HHGPOPMAIMIO O MpHUMEpax) MPaKTHIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHMM B MOBCEAHEBHOM JKM3HU Ul oOecriedyeHus: 6e3011acHOCTH
npu oOpamieHuu ¢ MpuOopaMH MW TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/I0pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOT0 TIOBECHNUS B OKpY Kalollel cpene;

OCYILECTBIISATh OTOOP HCTOYHMKOB HHGpopMaimu B VIHTepHETe B COOTBETCTBUHU C
3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIIUXCA 3HAHMM M IIyTEM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBIIEIATH MH(OpPMAILMIO, KOTOpas SBJISIETCS MPOTHBOPEUMBOM WU
MOKET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIMUTEPATYpy
(GU3MUEecKOro colepXaHus, CIPaBOYHbIC MaTepualbl, pecypchl ceTh VHTepHeT, BianeTh
npuéMamM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMM W3 OJHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIC M YCTHBIE COOOLICHHS Ha OCHOBE 2-3
UCTOYHUKOB MHPOpPMALUU (PU3NUECKOTO COAEPIKAHMS, B TOM UYHUCIIE MYOJUYHO JIeNaTh KpaTKue
cooOmIeHnsT O pe3yibTaTax IMPOEKTOB WM YYEOHBIX MCCIEJOBAHUM, TMPU STOM T'PAMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapaT Kypca (PU3HMKH, CONPOBOXKAATh BHICTYIJICHHE
MpE3EHTALNEH;

IPU BBINIOJHEHUN Y4eOHBIX MPOEKTOB M HCCIEAOBAaHUM pacHpeAessaTh O0s3aHHOCTH B
Ipynmne B COOTBETCTBUU C IIOCTaBICHHBIMHU 3a/JayaMH, CJIEIWTh 3a BBINOJIHEHHEM IlJIaHa
NeMCTBUM, aJJleKBaTHO OLEHMBATh COOCTBEHHBIH BKJAJ B JIEATEIHOCTh TPYIIIBI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOICICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K xonmy oOydenus B 8 kJiacce mpeIMeTHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE OJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OO YJAFOIITUXCS YMECHHM:

HCIIOJIB30BaTh IOHATHSA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JIBH)KEHHE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAIITMYECKHE U aMOP(HbBIE Tesa, HAChIICHHBIN
Y HEHACBIIICHHBIA Map, BIAKHOCTb BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS HEpPrus, TEIJIOBOU
JIBUraTelb, SJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsil, DJIEKTPUUYECKOE I10J€, MNPOBOAHUKH H
JUDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MAaTHUTHOE I10JIE;



pa3nuyaTh sBICHUS (TEIUIOBOE pACHIMPEHME U CKaThe, Terlonepeaaya, TeIioBoe
paBHOBECHE, CMauyuBaHUE, KAaNWJULSIPHBIE SBJICHUS, HCIApeHHe, KOHJEHCAIs, IUIaBJICHUE,
KpUcTaiu3anys (OTBEepACBaHKE), KUIIEHHE, TeIulonepeaaya (TErUIonpOBOIHOCTb, KOHBEKIIHS,
U3ITy4eHUE), FJIEKTpU3alMsl Tell, B3aUMOJACHCTBHE 3apsAa0B, NEHUCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOJICHICTBHE MAarHUTOB, JIEMCTBUE MarHUTHOTO TOJISI HA TIPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAas WHIYKIMS) 1O ONMMCAHUIO MX XapaKTepPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMUX JTAaHHOE (PU3UUECKOE SBICHUE;

pacrno3HaBaTh MPOSIBIEHUE M3YUYEHHBIX (PU3NYECKUX SIBICHUM B OKpYXalolleM MUpe, B
TOM dYHucie (U3NYECKUE SBICHHUS B TMPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE U KaNWUISPHBIC
ABJICHUS B TPUPOJE, KpUCTaIbl B mpupone, usnydenue CoisiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHME pOCHI, TyMaHa, WHEs, CHEra, 3JEKTPUYECKHUE SIBICHHUS B
aTMocdepe, PIEKTPUUECTBO JKMBBIX OPraHM3MOB, MarHUTHOE MoJjie 3eMJH, Ipeid Momrocos,
pOJb MAarHUTHOTO TOJS Ui JKU3HUM Ha 3emile, TMOJIIPHOE CUSHHUE, NPU 3TOM IEPEBOIUTH
MPaKTUYECKYIO 3a7]a4y B y4eOHYIO, BBIICIATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUECKHUX
SIBJICHUI;

ONMCHIBATh M3yUEHHBIE CBOMCTBA Tel U (U3NYECKUE SIBICHMS, UCIONB3YS (PU3NUYECKUE
BEJIMUMHBI (TeMIIepaTypa, BHYTPEHHSIS YJHEPTHsl, KOJTHMYECTBO TEIUIOTHI, YACIbHAS TETIOEMKOCTh
BElIeCTBa, YJelbHas TEeIUIOoTa IUIABJICHUsS, YyleJdbHas TEIUIoTa MapooOpa30BaHUA, YyAeIbHas
TEIJIOTa CrOPaHUsl TOIUIMBA, KOA((UIMEHT TMOJIE3HOTrO0 JEHCTBHS TEIUIOBOW MAIIHMHBI,
OTHOCHUTENIbHAs BIQXHOCTh BO3[yXa, DSJEKTPUUECKUM 3apsij, CWiIa TOKa, JIIEKTPUUYECKOE
HaNpsDKEHUE, COMPOTHUBICEHUE MPOBOJIHUKA, YJEIbHOE CONPOTHBIEHHE BellecTBa, padora U
MOIIHOCTh AJIEKTPUYECKOT0 TOKA), MPU OMMCAHUM MPABHILHO TPAKTOBATH (U3NYECKUH CMBICI
UCTIOJIb3YEMBIX BEITUYHH, 0003HAYCHUS U SIUHUIIBI (PU3NYECKUX BEIHYMH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JAPYTMMHU BEITUYMHAMHU, CTPOUTH Tpaduku
U3YyYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA TeJN, (HU3WYECKUE SBJIEHUS U MPOILECCHl, HCIOIb3YS
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOPUU CTPOEHUS BEIIECTBA, MPUHIIMII
CYTIEpHO3UIMH ToJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma ans
y4JacTKa Lemny, 3akoH Jxoyns—JIeHa, 3akoH coXxpaHeHus! SHEPTUH, IIPHU ITOM J1aBaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMaTHUYECKOE BhIPaXKEHHE,

OOBIICHATH (PU3NYECKUE TPOIIECCHI M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYAIHH
MPAKTUKOOPHUEHTHUPOBAHHOTO XapakKTepa: BBIABIATH MPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHE M3 1—2 JIOTMYECKUX IIaroB ¢ Omopoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUM, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacdy€THblE 3amaun B 2—3 JEHCTBUS, HUCIONB3YS 3aKOHBI U (OPMYIIBI,
CBS3bIBAIONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHallu3a YCIOBHUS 3aJayd 3alUChIBATh
KpaTKOE YCJIOBUE, BBISIBIISITH HEJOCTATOK JAHHBIX JUIS PEIICHUS 3a/ladyd, BHIOMpATh 3aKOHBI U
dbopMynbl, HeOOXOaUMBIE A €€ PElleHUs, MPOBOJIUTH Pacdy€éTbl U CPABHHUBATH IOJTYYEHHOE
3HaueHue (PU3NIECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PUIUIECKHX METOOB,
UCTIONB3Yysl OMHMCAaHUE HCCIEeOBaHMSA, BBLICIATH IPOBEPSeMOE MPEINONI0KEHUE, OLEHUBATDH
MPAaBUJIBHOCTD MOPSIIKA MPOBEICHUS UCCIIEIOBAHMUS, JIEJIaTh BBIBOIBL;

IPOBOJUTH OMBITHI IO HAOIIOACHUIO (PU3NYECKHUX SBICHUH MU (PU3NUECKUX CBOMCTB TE
(KanwIIsipHbIE SIBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3JyXa OT ero o0béMa, TeMIleparypsbl,
CKOPOCTH TIpOIlecca OCTBIBAaHMS M HAarpeBaHUs NpPU M3IYYCHHHM OT I[BETa H3JIydaroen
(morsommaroneii) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOJBI OT TEeMIEpaTypbl XKUAKOCTH U
wiomaan e€ MOBEPXHOCTH, SJIEKTPHU3alMs Tel M B3aUMOACHUCTBUE DICKTPUUYECKUX 3apsJIOB,
B3aMMOJICICTBHE MOCTOSHHBIX MAarHUTOB, BHU3yalW3allls MAarHUTHBIX IIOJIEH MOCTOSHHBIX
MAarHUTOB, JIEHCTBUS MArHUTHOTO TIOJII HAa MPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA,
CBOMCTBa  JJEKTPOJABUTATENS  IMOCTOSHHOTO  TOKa):  (opMmynupoBaThb  IpOBepsieMble
NPENOI0KEeHUs,, COOMPATh YCTAaHOBKY M3 IPEAJIOKEHHOTO OOOpYIOBAaHHUS, OMHCHIBATH XOJ
ombITa U (OpMYIHPOBATH BHIBOIbL;



BBITNIOJIHATh MpPsIMbIE M3MEPEHHUs TEMIIEPaTypbl, OTHOCHUTEIBHON BIIAXXHOCTH BO3/YyXa,
CHJIBl TOKA, HAIIPSUKEHMsI ¢ UCIOJIb30BAaHMEM AHAJIOIOBBIX NMPHOOPOB M JATUUKOB (PU3MUECKUX
BEJIMYMH, CPABHUBATH PE3yJIbTAThl H3MEPEHUH C YUETOM 3aJaHHOM aOCOIIOTHOM MOTPEITHOCTH;

MIPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BETWYMHBI OT APYTrod C
UCIIOJIb30BaHUEM MPSAMBIX H3MEPEHUH (3aBUCHUMOCTb COIPOTUBIIEHUS IPOBOJHUKA OT €ro
JUINHBI, TUIOILAAM MOMEPEYHOr0 CEYEHUs U YIEIBHOIO CONPOTHUBICHUS BELIECTBA MPOBOJHUKA,
CWJIBI TOKAa, WAYIIETO0 4Yepe3 IPOBOJHHUK, OT HANpPSIKEHHs Ha IIPOBOAHMKE, HMCCIEIOBAHUE
IIOCJIEI0BATEIBHOTO M MApajuleIbHOTO  COEJUHEHUH  INPOBOJHHUKOB):  IUIAHMPOBAThb
UCCIeIoBaHue, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHHUS, CIeNys IPEUI0KEHHOMY TUIaHy,
(GuKCUpOBaTh pPE3yNbTaThl IOJYYECHHOH 3aBHCUMOCTH B BHUAE TaONUIl U TpauKOB, JeNaTh
BBIBO/JIbI 110 pP€3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE W3MEPEHUs (PU3MUECKUX BEJIMYMH (yIelIbHas TEIIOEMKOCTb
BEIIECTBA, COMPOTHUBICHHE IMPOBOJHUKA, pabdOTa M MOIIHOCTb JJIEKTPHUUYECKOTO TOKA):
IUITAHUPOBATh M3MEpPEHMs, COOMPATh IKCIEPUMEHTAIbHYI YCTAHOBKY, CIEIys IMpPENI0KEHHOU
WHCTPYKLUH, U BBIYUCIIATh 3HAUYEHUE BETUUYHHBI;

cobmomaTh TMpaBWja TEXHUKH O€30MacHOCTH Tpu  padore C  JabopaTOpHBIM
o0opyoBaHueM;

XapakTepu30BaTh MPUHLUIIBI IEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB
C OIOpOM Ha MX ONHUCaHUS (B TOM 4YHCIIE: CHCTEMa OTOIUIEHHS JOMOB, I'MTPOMETp, IapoBas
TypOMHa, aMIepMeTp, BOJIbTMETP, CUETUUK AIIEKTPUUECKON SHEPIHH, 3JIEKTPOOCBETUTENIBHBIC
npuOOpBl, HarpeBaTeNbHBIC SJICKTPONPUOOPHI (IPUMEPHI), SICKTPUUYECKHE NPEIOXPAHUTENH,
JIEKTPOMArHUT, 3JIEKTPOJBUIATENb IIOCTOSHHOIO TOKAa), MCIOJB3Yysl 3HAHMS O CBOWCTBax
(bu3nUecKux sIBICHUH U HEOOX0IUMBbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUYECKHE YCTPOMCTBA M HW3MEPUTENbHBIE NPUOOPHI IO
CXeMaM M CXEMaTHUYHBIM pUCYHKaM (KUAKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETpP, JBUraTellb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
AIIEKTPUYECKUX LENEeHd C IMOCIEJOBATEIbHbIM U NapajuIeIbHbIM COEIMHEHUEM D3JIEMEHTOB,
pa3nuyas ycJIOBHbIE 0003HAYEHNUs JIEMEHTOB JIEKTPUYECKUX LIETeH;

NOPUBOANUTH TpPUMEpPbl  (HAXOAUTh HHGPOPMAIMIO O MpHUMEpax) MPaKTHIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHMM B MOBCEAHEBHOM JKM3HU Ul oOecriedyeHus: Oe3011acHOCTH
npu oOpamieHuu ¢ MpuOopaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/I0pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOT0 TIOBECHNUS B OKpY KalolleH cpene;

OCYILECTBIIATH MOUCK MH(OpMAIK (HU3NYECKOTo coepkanus B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCAd 3HAaHMM U NyTéM CpaBHEHMs JONOJHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
UH(OPMAIINIO, KOTOPasi SBJISAETCS IPOTUBOPEUHUBOM UM MOKET OBITH HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJHEHUM Y4EOHBIX 3aJaHUN HAy4YHO-IOMYJSPHYIO JUTEPATypy
¢u3MUecKoro CconepXKaHHs, CIPaBOYHBIC MaTepHallbl, pecypchl ceTH VHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HMHGOpMAIMM W3 OJHOM 3HAKOBOU
CUCTEMBI B IpYTYIO;

co37aBaTh COOCTBEHHBIC IHCHMEHHBIE M KpATKHE YCTHBIE COOOIIeHUs, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COAEP)KaHUs, B TOM YHCIE MyOIUIHO
NPEACTaBIATh PE3YyJbTaThl NPOEKTHOM MM HCCIEAO0BATEIbCKOW JESITEeIbHOCTH, IPU 3TOM
IPaMOTHO HCIOJb30BAaTh W3YyUYCHHBIN MOHATUHHBIA ammapar Kypca (QHU3UKH, CONPOBOXKIATH
BBICTYIUJICHHE TPE3EHTALUEH;

OpY  BBIMOJIHEHUM YYeOHBIX TPOEKTOB M HCCIEIOBAHUN (U3NYECKUX TPOLIECCOB
pacnpenensaTh 00s13aHHOCTH B IPYIIIE B COOTBETCTBUM C IIOCTaBIEHHBIMU 33Jla4aMU, CIECAUTH 3a
BBINOJIHEHUEM IIJIaHA JIEHCTBHI M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBATH COOCTBEHHBIH
BKJIaJl B JIEATEIbHOCTb I'PYMIbI, BHICTPAUBaTh KOMMYHUKAaTUBHOE B3aWMOJICHCTBHE, MPOSIBIIAS
TOTOBHOCTb pa3periath KOH(PIUKTHI.

K xoHmy oOydenus B 9 kjiacce mpeaMeTHbIC pe3yabTaTbl Ha 0a30BOM YpPOBHE OJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMECHHMN:



UCIIONIb30BAaTh TOHATUS: CHUCTeMa OTcué€Ta, MaTepuajgbHas TOYKa, TPaeKTOpus,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOTo JBIKeHus, nedopmanus (ympyras, riacTuyecKkas), TpeHHe,
[IEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TEJO, HEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHMUYECKHE KOJIeOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, LKA 3JIEKTPOMArHUTHBIX BOJIH,
CBeT, OJU30PYKOCTh M JaTbHO30PKOCTh, CIIEKTPHI MCIYCKaHUS M TOTJIOMICHUs, anbda, 0eTa- u
ramMMa-u3JIy4eHUs], U30TOIb, SiACpHAst YHEPreTUKA;

paznuyath SIBICHUS (PaBHOMEpPHOE M HEpaBHOMEPHOE NPSIMOJIMHEIHOE IBUKEHHE,
PaBHOYCKOPEHHOE MpPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHHE TeJl, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPYKHOCTH, B3aUMOJIEUCTBHE TeJ, PEAaKTUBHOE IBUXKEHHE, KoJieOaTelbHOe
JBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJICOaHUS), PE30HAHC, BOJIHOBOE JIBMI)KEHHE,
OTpa)keHHE 3BYKa, MPSIMOJMHEHHOE pacCIpOCTpaHEHHUE, OTPaKEHHE WU TMPEIIOMIICHHE CBETa,
MIOJTHOE BHYTPEHHEE OTpaKCHHE CBETa, PasJoKEHHe OeJoro CBeTa B CIEKTP U CIOKEHHE
CHEKTPaJIbHBIX I[BETOB, IHMCIEPCUSI CBETA, €CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CIEKTpa W3JIY4eHMs) [0 ONUCAHMIO0 MX XapaKTepHBIX CBONMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JAaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3UUECKUX SBJICHUN B OKpY’KaloleM Mupe (B
TOM uucie pU3ndecKue sIBJICHNUs B IPUPOJIE: MPUIUBBI U OTJIUBBI, IBIKeHUE Tu1aHeT ColHeyHoM
CHCTEMBI, PEAKTUBHOE JIBUKCHHE IKHMBBIX OpPraHW3MOB, BOCIPHUATHE 3BYKOB J>KHBOTHBIMH,
3eMJIETPSACEHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 3XO, I[BETa TeJl, ONTHUYECKHE SBJICHHUS B
npupoje, OuoIoTHYecKoe JeWCTBUE BHIUMOIO, YIbTPa(pHUOIETOBOIO M PEHTIC€HOBCKOTO
U3ITy4eHUH, €CTEeCTBEHHBIM paJWOAKTUBHBIM (OH, KOCMHUYECKHE JIy4d, pPaTUOAKTHBHOE
U3JTy4eHUE NPUPOJHBIX MHUHEPAIOB, JACUCTBHE pAJMOAKTHUBHBIX M3IIyUYCHHH Ha OpraHu3M
YyeJioBeKa), MPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7jauy B y4eOHYIO, BBIJCIATH CYIIECTBEHHbBIE
cBOicTBa (TIpU3HAKK) GUBNIECKUX SBIICHUM;

ONMCHIBATh M3yUEHHBIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, UCIONB3YS (PU3NUECKUE
BEJIMUYMHBI (CpPEAHsIsl U MTHOBEHHAs CKOPOCTb TeJla TP HEPABHOMEPHOM JIBUKEHHUH, YCKOPEHHUE,
nepeMenieHre, MyTh, YIoBas CKOPOCTb, CHJIa TPEHHUs, CHJIa YIPYrocTH, CHJIA TSIKECTH,
YCKOpEeHHEe CBOOOJHOTO MAJIeHUs, BEC Tella, MMITYJIbC Tella, MMITYJIbC CHJIbI, MEXaHHYecKas
paboTa M MOIIHOCTh, MOTEHIMAbHAS YHEPrHsl Teia, MOJHATOTO HAaJl MOBEPXHOCTBHIO 3E€MIIH,
NOTEHIMATIbHAST SHEPTHUsl CXKATOM NPYKUHBI, KHHETHYECKass PHEPrusi, MOJHAas MEXaHW4ecKas
SHEprus, Mepuoj M 4YacroTa KosieOaHWil, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, II0Ka3aTelb IPEIOMIIEHHS Cpelbl), NP ONMCAHUM IPAaBUIBHO TPAKTOBATH
bu3nyecKuil CMBICT UCTOIb3YEMbIX BEIMYWH, 0003HAUYECHUS U €IUHUIIBI (PU3MYECKUX BEIHYUH,
HAXOJIUTh (OPMYIIBI, CBSI3BIBAIONINE JaHHYIO (PM3MUYECKYIO BEIIMYMHY C JAPYTMMHU BEIMUYMHAMH,
CTPOUTH TpaMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SIBICHHUS M TPOLECCHI, MCIOJIb3Ys 3aKOH
COXpaHEHUs SHEPTuH, 3aKOH BCEMHUPHOIO TATOTEHHs, MPUHIUI CYNEPIIO3ULIUN CHUJI, MPUHIIUII
OTHOCUTEJIbHOCTH [anunes, 3akoHbl HblOTOHA, 3aKOH COXpaHEHHS MMIIYJbCa, 3aKOHBI
OTpaKeHUs U TMPEIOMIICHUSI CBETa, 3aKOHBI COXPAHEHUS 3apsJ0BOTO W MAcCCOBOIO YHCEN MpHU
SIEPHBIX PEaKLUAX, MPU TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alUCBIBATH €T0
MaTeMaTUYeCKOE BhIPAKECHUE;

O0BIICHATDH (PU3NYECKUE TPOIIECCHl M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYAIHH
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh NMPUUMHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE M3 2—3 JIOTMUECKUX IIaroB ¢ OMOpO Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 3a/1a4K (ONUpPAIONIUECs HA CUCTeMY U3 2—3 ypaBHEHHIi), UCIIONIb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOLINE (PU3NUYECKIE BEIMYMHBI: HA OCHOBE aHAN3a yCIOBHS 3a4a4u
3aMMChIBaTh KPAaTKOE YCJOBHE, BBIIBIIATH HEJOCTAIOIIME WM M30BITOYHBIC JaHHBIEC, BHIOMPAThH
3aKOHBI M (QOpPMYJbl, HEOOXOIUMBIE [UIsI pEHIeHHS, MPOBOAUTH pacdy€Tbl M OLEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUYCHUS (PU3HMUECKON BEITUYHHBI;



pacmo3HaBaTh MpoOIeMbl, KOTOPbIE MOXHO PEIIUTH MPU MOMOILIH (PU3NIECKUX METOIOB,
UCTIONIB3Ysl OMHCaHUE WCCICIOBAHMS, BBLICISTH IMPOBEPSIEMOE TPEINOI0KEHUE, OICHUBATDH
NpPaBWIBHOCTh TOPSIKA TPOBENEHHUS HCCIEIOBAaHUs, JeNaTh BBIBOABI, HWHTEPIPETHPOBATH
pe3yabTaThl HAOIIOJICHUN 1 OTIBITOB;

IPOBOJIUTH OIBITHI O HAOIIOACHUIO (PU3NYECKHX SBICHUH MU (PU3NUECKUX CBOHCTB TE
(M3y4eHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHHsI DHEPTUH, 3aBHCHUMOCTH IEpHUOJa
KOJICOaHUH TPYKUHHOTO MAasgTHUKA OT MAacChl Ipy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aAMIUTUTYABI MaJIBIX KOJICOAHUH, MPSIMOIIMHEHHOE pacIIpOCTPAHEHUE CBETa, Pas3jIOKEeHHE Oeroro
CBETa B CIEKTpP, U3yUCHHE CBOMCTB M300paKEHUs B IJIOCKOM 3€pKajie¢ U CBOMCTB M300paKeHHS
npeaMeTa B COOMparomiei JIMH3e, HaOI0IeHUE CIUIONIHBIX U IMHEHYAThIX CIICKTPOB M3JIYUCHUS ):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 000pyI0BaHMUS, ONUCHIBATh X0/
OTIBITA U €TO PE3YIbTaThl, POPMYIUPOBATH BHIBOJIBI,

NPOBOJIUTH IPHU HEOOXOIMMOCTH CEPHIO MPSMBIX H3MEPEHUi, Ompenessis cpeaHee
3HAYCHHUE U3MEPSIeMON BeTUYUHBI ((DOKYCHOE PACCTOSTHHE COOMPAFOIICH JTUH3BI), 000CHOBHIBATH
BBIOOD crocoba u3MepeHus (M3MEpPHUTEILHOTO MPUO0pPa);

NPOBOJUTH HCCIIEIOBAHUE 3aBHUCUMOCTEH (U3WYECKHX BEIMYUH C HCIIOJIB30BaHUEM
OpPSMBIX W3MEPEHUH (3aBUCHUMOCTbh IMYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIKEHUH 0€3
HAYaJIbHOM CKOPOCTH, TMEpHoAa KoJeOaHWi MaTeMaTH4ecKOro MasiTHHKa OT JJIMHBI HUTH,
3aBHCUMOCTH yTJla OTPa’K€HHs CBETa OT yIJia MaJeHHs U yria IpeJoMIICHHUs OT yria HajeHus):
TUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIIHHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThI
MOJYYCHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TAOIHUIl U rpadUKOB, AeTIaTh BBHIBOJBI
TI0 Pe3yJIbTaTaM HCCIICIOBaHUS;

NPOBOJIUTH KOCBEHHBbIC H3MEpeHHsT (U3NYECKUX BEIMYMH (CpelnHssi CKOpOCTbh H
YCKOpPEHHE Teja TpPH PABHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOTHOTO TaJeHWUS,
KECTKOCTH MPYKUHBI, KO3(PPHUIMEHT TPEHUSI CKOJIBKEHUS, MEXaHUYeCKass paboTa U MOIIHOCTb,
4acToTa W MepHoJ] KojJeOaHUH MaTeMaTHYecKOro U MPYKUHHOTO MasTHUKOB, ONTHYECKAs CHIIA
coOuparomieid  JUH3bI, PAJUOAKTUBHBIA  (OH): IUIAHUPOBATh  HM3MEpPEHHs, CcoOUpaThb
AKCHEPUMEHTATILHYIO YCTAHOBKY M BBIIOJHITH H3MEPEHUS, CIIEAYS TPEATOKEHHON HHCTPYKITUH,
BBIYUCIIATH 3HAUEHUE BEIMYMHBI U aHAJIM3UPOBATH MOJTYYEHHBIC PE3YIIbTATHI C YUYETOM 3aaHHOM
MOTPEIIHOCTH U3MEPEHU;

coOmoaTh TpaBWiIa TEXHUKHM O€30MacHOCTH Tpu  pabore ¢ 1abopaTOpHBIM
000opyI0BaHNEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYCHHBIX (PU3UUECKUX MOJIEICH: MaTepraibHas TOUKa,
a0COITIOTHO TBEPIIOE TEJIO, TOUCYHBIN HCTOYHHUK CBETA, JIyY, TOHKAs JIMH3A, IJTAaHETapHAs MOJICITh
aToMma, HyKJIOHHAasl MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS N3YYCHHBIX TIPUOOPOB U TEXHHUECKUX YCTPOHCTB
C OMoOpoil Ha WX omucaHus (B TOM YHCIE: CHUIOMETpP, JATYMKH IOJOXKEHHUS, PACCTOSHUS H
YCKOPEHHUs, paKeTa, O3XOJIOT, OYKH, TWEepUCKOI, (oToamnmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, I03UMETp, KaMmepa BuibcoHa), HCIONB3ysl 3HAHUS O CBOWCTBAX (U3MUECKUX
SIBJICHU ¥ HEOOXOIMMBIE (PU3HYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TMPUOOPOB M TEXHOJOTHYECKUX TMPOIECCOB TMPH pEIIeHHH y4eOHO-
NPaKTUYECKUX 3a/1a4, ONTHUYECKUE CXEMBbI ISl IIOCTPOCHUS M300paKeHUH B TUIOCKOM 3€pKalie U
cobuparoIie TuH3e;

NOPUBOANUTH TpPUMEpPbl  (HAXOAUTh HHGPOPMAIMIO O MpHUMEpax) MPaKTHIECKOTO
UCTIOJIb30BaHUsT (PU3NYECKUX 3HAHWI B TIOBCEAHEBHOW JKM3HU Ul 0OecrieueHus] 0e30MacHOCTH
npyu oOpamieHuu ¢ MpudopaMH MW TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/I0pOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBECHHUS B OKPYIKAIOIIEH cpejie;

OCYIIECTBIIAATh TOMCK HUHpoOpManuu (U3NUECKOTO coaepkaHuss B VHTepHere,
CaMOCTOSITENILHO ~ (OPMYJIHPYsS  TIOMCKOBBIH  3allpoc, HAXOAUTh IYyTH  ONPEACICHHUS
JTIOCTOBEPHOCTH MOJYYCHHON MH(pOpPMAIMU Ha OCHOBE UMEIOIIMXCS 3HAHUHA U JOTIOJHUTEIbHBIX
UCTOYHUKOB,;



WCIIOJIb30BaTh NPH BBINOJIHEHUN Y4YEOHBIX 3aJaHUil HAYYHO-TIOMYJSAPHYIO JUTEPATYPY
bu3nyecKoro coaep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu IHTepHeT, BianeTh
npuéMamM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMss HMH(OpMAIMM W3 OJHOW 3HAKOBOW
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIE COOOIIECHUSI HA OCHOBE MH(pOpPMAIUU U3
HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOTO COJIEpKaHus, MYyOJUYHO MPEACTaBIATh PE3yJbTaThl
IPOEKTHON WM HCCIEN0BATEIbCKON JEATENBHOCTH, IPU STOM TPAMOTHO HCIIOJIB30BATh
M3YYEHHBIN MOHATUMHBIN anmapar u3ydyaeMoro paszena (pU3UKU U CONPOBOXKIATh BHICTYIICHHE
npe3eHTaImen ¢ ya€ToM 0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.

Boinycknuk nosyuum 603M0MCHOCHb HAYUUMBCA:
- OCO3HAaBaTh IICHHOCTb HAYYHBIX MCCIICJOBAHHM, POJIb (DU3UKH B PACIIMPEHHUH IPEICTaBICHHUMA
00 OKpyXarollleM MUpPE U €€ BKJIaJ B YIy4llIeHuEe KauecTBa KU3HH;
- WCIIONIb30BaTh TPHUEMBI MOCTPOCHHS (PU3MUECKHX MOJeNel, MOoucKka W (HopMyITHpOBKU
JI0OKa3aTeNIbCTB BBIJIBUHYTBIX TMIIOT€3 M TEOPETHYECKHX BBIBOJAOB HAa OCHOBE SMIIMPUYECKH
YCTAHOBJICHHBIX (DaKTOB;
- CpaBHUBATh TOYHOCTb U3MEPEHHS (U3NUYECKMX BEIUYMH IO BEJIMYMHE UX OTHOCUTEIbHOMN
MOTPEUTHOCTH MPU MPOBEACHUH MPSAMBIX U3MEPEHU;
- CAMOCTOATEIBHO MPOBOAUTH KOCBEHHbIE U3MEPEHUS U UCCIeIOBaHUS (GU3NYECKUX BEIMYHH C
UCIIOJIb30BAHUEM PA3JIMYHBIX CIIOCOOOB M3MEpEHHUsl (PU3NYECKUX BEIMYHH, BHIOMPATH CPEICTBA
U3MEPEHHsSI C y4eTOM HEOoOXOJMMOW TOYHOCTH HM3MEpPEHHU, OOOCHOBBIBATH BBIOOpP criocoda
U3MEpPEHMs, AaJEKBaTHOI'O IIOCTABJIEHHOM 3ajauye, IMPOBOAUTH OLEHKY JIOCTOBEPHOCTHU
MOJIyYEHHBIX PE3YJIbTATOB;
- BOCTIIpUHUMATh UH(DOpPMALIUIO (PU3UUECKOTO COCPKAHUS B HAYUHO-TIOMYJISIPHON JTUTEpAType U
CpelICTBaX MaccoBOM HH(OpMaIMM, KPUTHUECKU OICHHBATh MOJIYYEHHYI0 HWHGOpMAIHIO,
aHATM3HUPYS €€ COIeP KaHKEe U JaHHBIE 00 HCTOYHUKE HHPOpMAIIHH;
- co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHHS O (PU3MYECKUX SBJICHUSX Ha
OCHOBE HECKOJBbKHUX HCTOYHHKOB HMH()OPMAIMH, CONPOBOXAATH BBICTYIUICHHE IPE3CHTALIUCH,
YUUTHIBasi 0COOEHHOCTH ayIUTOPUN CBEPCTHUKOB.

Mexanuueckue agnenus. Boinycknuk nayyumcsa:
- pacro3HaBaTh MEXaHUUECKUE SIBICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUIM OCHOBHbBIE
CBOMCTBA WJIM yCIIOBUSI IPOTEKAHMS ITHX SIBJICHUN: paBHOMEPHOE U HEPABHOMEPHOE JBUKECHHUE,
PaBHOMEpPHOE M  PAaBHOYCKOPEHHOE  NPSIMOJMHENMHOE  JBHUKEHHE, OTHOCHUTEIBbHOCTh
MEXaHUUECKOT0 JBIKEHUsI, CBOOOTHOE MMaJJCHUE TeJl, PABHOMEPHOE JIBHKEHUE 110 OKPYKHOCTH,
WHEpLUs, B3aUMOJCHCTBUE TEJl, PEAKTUBHOE JIBUJKECHUE, TIepeiada JaBJICHNs TBEPABIMU TEJIAMM,
KUJKOCTAMH W Ta3aMH, aTMOC(EepHOE IaBlIEHHE, IUIABAHHWE TEJ, PaBHOBECHE TBEPIBIX TeJ,
UMEIOUINX 3aKpeIyIEHHYI0 OCh BpallleHus, Koyie0aTelbHOE [BH)KEHHE, PE30HAHC, BOJHOBOE
JBUKEHUE (3BYK);
- ONHCHIBATh W3YYEHHBIE CBOICTBA TNl MU MEXaHWYECKHE SIBJICHHS, UCHOJb3ys (U3HUecKue
BEJIMYMHBI: TYTh, IEpEMEIICHHe, CKOPOCTb, YCKOpPEHHE, Nepuoj] oOpalleHus, Macca Tena,
IUIOTHOCTD BEILIECTBA, CUJIa (Cuja TSKECTH, Cujla YIIPYroCTH, CUjla TPEHHUS ), JaBICHNUE, UMITYJIbC
TeJla, KUHETUYECKasi SHEPTrHsl, MOTEHIMAIbHAs SHEPrusi, MeXaHnuecKass paboTa, MexaHW4YecKas
mormHocTh, KIIJ mpu coBepmiennn pabOThI ¢ UCIOJIB30BAHHWEM IPOCTOTO MEXaHHW3Ma, CHiIa
TPeHHSI, AMIUTUTYJa, TEPUOA ¥ YacToTa KoJeOaHWid, JITMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHus; TMpU ONMUCAHUHU MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICT HMCIIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYCHUS U CIUHUIBI H3MEPEHUs, HAXOTUTh (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(bu3nYeCcKyIo BEIMYUHY C APYTUMU BEIMUYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NUECKON BETTMUUHBI;
- QHAJM3UpPOBATh CBOWCTBA TEJI, MEXAHWYECKHE SIBIICHHUS U IMPOIECCHI, HCIONB3Ys (hru3nyecKue
3aKOHBI: 3aKOH COXPAHEHMS SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUs, NPHUHIUI CYNEpPHO3ULUN
cun (HaxoxzaeHue paBHojencTByromend cunbl), I, I u Il 3akonsr HeloTOHA, 3aKOH cOXpaHEHUs
uMnynbca, 3aKkoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; MpU 3TOM pPa3iinyaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U €r0 MAaTEMAaTHUECKOE BBHIPAKECHHUE;



- pa3nuyaTh OCHOBHBIE TNPHU3HAKK HM3YYCHHBIX (DU3MYECKHX MOJENEH: MaTrepuajbHas TOYKa,
MHEpLHaJIbHas CHCTEMa OTCUETA,
- pemath 3aJa4d, HUCIONB3Yysd (U3MYECKHe 3aKOHBI (3aKOH COXPAaHEHUs DSHEPruu, 3aKOH
BCEMUPHOTO TAroteHus, npuHuun cynepnosunuu cwi, [, II u III 3axkonsr HeroToHa, 3akoH
COXpaHEeHHS WMITYJIbca, 3aKkoH ['yka, 3akoH [Ilackans, 3akoH Apxumena) u (QOpPMYIbI,
CBS3bIBAIONIME (PU3NYECKUE BEIWYUHBI (IIyTh, CKOPOCTh, YCKOpEHHE, Macca Teja, IIOTHOCTb
BCIIICCTBA, CWJIA, JABJICHUC, MUMITYJILC TCJId, KMHCTUYCCKAA SHCPIrudA, MOTCHUOUAJIbHAA SHCPIUs,
MexaHu4eckas pabora, MexaHuwdeckas MomrHocTh, KIIJ[ mpocToro mexanwsma, cuia TpeHUs
CKOJIBXKEHUS, KO3 PULIMEHT TpeHus1, aMIUTUTY/1a, IEPUOJT U YaCcTOTa KOJICOAHUH, IJIMHA BOJIHBI U
CKOPOCTh €€ pPAcIpOCTpPaHEHHs): Ha OCHOBE aHajJu3a YCIIOBHUS 3a/ladd 3alUChIBaTh KPaTKOe
yCIIOBHE, BBIIEIATH (U3NYECKHE BEIMYMHBI, 3aKOHBI M (OPMYINbI, HEOOXOAWMBIE JUII e
pelieHus, TPOBOJIUTh PacyeThl U OLEHUBATH PEATbHOCThH MOJTYYEHHOTO 3HAU€HUs (U3UYECKOI
BCIIMYHNHBI.

Boinycknuk nonyuum 603M0MCHOCHb HAYUUMbCA:
- UCITIOJB30BATh 3HAHUA O MCXAHHUYCCKUX SIBJICHUAX B HOBCCI[HGBHOI\/II KU3HU OJIA O6€CHC‘I€HI/IH
0€30MacHOCTH NpU OOpaIlEHUH ¢ MPUOOPaAMH U TEXHUYECKUMHU YCTPONUCTBAMHU, Uil COXPaHEHUs
3I0POBbS U COOJIFOJICHUST HOPM DKOJIOTUYECKOTO MOBEJCHUS B OKpPYXKAIOIIEH cpefie; MPUBOANUTD
IpUMEphl MPAKTUYECKOTO HCMOIb30BaHUS (DU3MUECKHUX 3HAHUNW O MEXAHWYECKUX SIBICHMSIX U
(1)I/I3I/I‘-IGCKI/IX 3aKOHaXx; TIMPUMCPLI HCIIOJb30BAHUA B0306HOBJI$I€MI>IX HCTOYHHUKOB OSHCPIUH;
9KOJIOTHYECKUX MOCIEICTBUN UCCIEOBAHUSI KOCMUYECKOTO MPOCTPAHCTB;
- pa3nuyYaTh TPaHUIBl MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IMOHMMATh BCEOOIIMH XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHUS MEXaHHYECKON SHEPruu, 3aKOH COXpaHEHUs
HUMITYJIbCA, 3aKOH BCCMUPHOTO TSII‘OTGHI/ISI) " OIrpaHUYCHHOCTDb UCIIOJIB30BAHUSA YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u p.);
- HAXOJIUTh AJICKBATHYIO MPEAIOKEHHOM 3a1aue GU3NIECKYIO MOJIEIb, pa3peniaTh MpodiemMy Kak
Ha OCHOBE MMEIOIIUXCS 3HAHUI M0 MEXaHUKE C MCIOJb30BAaHHEM MaTeMaTHYECKOro armapara,
TaK ¥ IIpyu MOMOIIKU METOJ0B OLICHKH.

Tennogvie agnenun. Beinycknuk nayuumes:
- pacClio3HaBaThb TCIJIOBLIC SBJICHUA U 06I>SICH}ITB Ha 6336 HNMCHOIIUXCA 3HAHUU OCHOBHBIC
CBOMCTBa WJIM YCJOBHUS NPOTEKAaHUS ITUX sBICHUN: AudPy3us, u3MeHeHue odbeMa Ten MNpu
HarpeBaHuU (OXJTKICHHUH), OOJbIIasi CKUMAEMOCTh T'a30B, Majlasi CKUMAEMOCTh KUAKOCTEH U
TBEPABIX TEN; TEIUIOBOE PAaBHOBECHE, UCIApEHUE, KOHJEHCAIMs, MJIaBIeHUe, KPUCTaUIU3alus,
KUTICHHE, BJIAXXHOCTh BO3JyXa, pa3lIMYHBIC CIOCOOBI Teronepeaayd (TEmIONpPOBOAHOCTD,
KOHBEKIIMS, H3JIyYeHHE), arperaTHble COCTOSHHUS BEUIECTBA, TIOIJIOIIEHWE DSHEPIUd Mpu
HUCIIApCHUU KUAKOCTU W BBIACJIICHUC €€ IPU KOHACHCALIUH I1apad, 3aBUCHUMOCTb TCMIICPATYPhI
KUIICHUS OT JaBJICHHUS;
- OIIMCBhIBATH U3YUCHHBIC CBOMCTBA TEJI U TCIJIOBLIC SABJICHUA, UCIIOJIB3YA (1)I/ISI/II-IGCKI/IG BCIIMYNHBI:
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPIHsl, TEMIIEpaTypa, yAeIbHasl TEIUIOEMKOCTh BEIIECTBa,
yAaciibHagd TCIUIOTAa IUIABJICHHUA, YACIbHAsA TCIJIOTA Hap006pa3013aHH;1, yACiibHas TCIUIOTa
CropaHus TOIUIUBA, KOG ULMEHT MOJIE3HOr0 ACUCTBUS TEIIOBOTO JBUTATENs; MPU OMHCAHUU
NpPaBUWIbHO TPAKTOBaTh (PUIUUECKUN CMBICT HCIOJNB3YEMBIX BEJIWYHMH, UX OOO3HAYCHHS H
€AMHUIIBI U3MEPEHMsI, HaXOIUTh (OPMYJIbI, CBS3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIUYUHY C
APYruMu BCIIMUMHAMU, BBIYUCIIATH 3HAUCHUC (bHBH‘-ICCKOﬁ BCJINMYHHDBI,
- pa3IMy4aTh OCHOBHBIE MPU3HAKHU U3YYEHHBIX (PU3NUECKUX MOJIEJIEH CTPOEHUS Ia30B, KUAKOCTEN
" TBCPALIX TCJI;
- TPUBOJIUTH MPHUMEPHl MPAKTHUYECKOTO HCIOJIb30BaHUS (U3NYECKUX 3HAHUH O TEIUIOBBIX
SIBJICHUAX,
- peuiath 3aJayu, UCHOJb3Ysl 3aKOH COXPAHEHUs SHEPrUU B TEIUIOBBIX Ipoleccax U (popMyJbl,
CBA3BIBAIOIINEC (I)I/I3I/I‘-ICCKI/I6 BCIIMYHNHBI (KOJII/I‘IGCTBO TCIUIOTHI, TEMIICpaTypa, YACJIbHAA
TEIUIOEMKOCTh BEIIECTBA, yAeIbHas TEIJIOTa IUIAaBJICHHUs, YAelbHas TeIuioTa NapooOpa3oBaHus,
yAaciibHad TCIJIOTAa CropaHud TOIUIMBA, KOZ—)(I)(I)I/ILII/IGHT IIOJIEC3HOI'O I[efICTBHSI TCIIJI0OBOTO
JBUTATENs): HA OCHOBE aHaju3a YCJIOBUS 3a/1ayd 3alHChIBaTh KPATKOE YCJIOBHE, BBIICNATH



dusznyecKkue BEIWYUHBI, 3aKOHBI M (HOPMYIBI, HEOOXOAUMBIE IS €€ PEIICHHUs, MPOBOIUTH
pacyeThl U OLICHUBATh PEANbHOCTh MOJYYEHHOTO 3HaUeHUS GU3NYECKON BETUUMHBL;
- aHAIM3UpPOBATh CBOMCTBA TEJ, TEIUIOBBIC SIBJICHHS W MPOLIECCHI, HUCIIOJb3Ysl OCHOBHBIC
MIOJIOXKEHUSI aTOMHO-MOJIEKYJIIPHOTO YY€HUs O CTPOCHHMM BEIIECTBA M 3aKOH COXPAaHEHUs
SHEPIHUH.

Buvinycknuk noiyuum 603m0iCHOCHb HAYUUMbCA:
- UCIONB30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSX B IOBCEIHEBHOW J>KM3HH I OOECTICUeHUS
0€30MacHOCTH NpU OOpAaILEHUH ¢ MPUOOPaAMH U TEXHUYECKUMHU YCTPONUCTBAMHU, Uil COXPaHEHUS
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOLIEH cpelie; MPUBOIUTD
MPUMEPHI SKOJIOTMUYECKUX MOCIEICTBUN pabOThl ABUTAaTENel BHYTPEHHETO CrOpaHMsl, TEIIOBbIX
Y TUAPOIIICKTPOCTAHLIU;
- pa3nuyaTh TPAHULBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, MOHMMAaTh BCEOOLIUI XapakTep
dbyHIaMEHTAIBHBIX (DU3MUYECKUX 3aKOHOB (3aKOH COXPAHEHHUs PHEPTHH B TEIUIOBHIX MPOIECCaxX)
Y OTPAaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;
- HAXOJIUTh AJICKBATHYIO MPEAIOKEHHOM 3a1aue GU3NUIECKYIO MOJIEIb, pa3peniaTh MpodieMy KaKk
Ha OCHOBE MMEIOIIMXCS 3HAHUN O TEIUIOBBIX SIBICHMSIX C MCIOJIb30BAHHMEM MaTEMaTHYECKOIO
amnmnapara, TaKk ¥ IIpH MOMOIIN METOJIOB OLICHKH.

InekmpuuecKue u MazHumHwle A6aeHuA. Boinycknuk nayyumcsa:
- pacmo3HaBaTh JJICKTPOMATHUTHBIC SIBJICHUS W OOBSCHITH HAa OCHOBE HMMEIOIIMXCS 3HAHWUU
OCHOBHBIE CBOMCTBA WJIM YyCIOBUSA NPOTEKAaHUS OTUX SBJICHHUI: DSJIEKTpU3alUs Tel,
B3aMMOJICHCTBHE 3apsA]0B, DJCKTPUYECKHA TOK M €ro JeHCTBHA (TEIUIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aUMO/JICHCTBIE MAarHUTOB, IEKTPOMAarHuTHas MHAYKLHUSA, AeMCTBHE MarHUTHOTO
MnoJiss HAa TMPOBOJHUK C TOKOM UM Ha JBIXKYIIYIOCS 3apsHKEHHYIO YacTHIly, JCHCTBUE
3JIEKTPUYECKOTO TOJISI HA 3apsyKEHHYI0 YacTHUIly, 3JIEKTPOMArHUTHBIE BOJHBI, MPSMOJIMHENHHOE
pacrpocTpaHEeHHUE CBETA, OTPAXKEHHUE U MPEJIOMIICHUE CBETA, TUCIIEPCUS CBETA;
- COCTaBIATh CXEMbl OJJIEKTPUYECKUX LEMEeH C MOCIEHOBATEIbHBIM W  MapajuIeNIbHBIM
COCIMHEHUEM DJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYCHHSI SJIEMEHTOB AJICKTPUYECKUX IeTei
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTaT, IaMIIOUKa, aMIEPMETP, BOJILTMETP);
- UCIONB30BaTh ONTHYECKHE CXEMBI /ISl MOCTPOCHHS M300paKCHHWl B TIOCKOM 3epKalie U
cobuparoIiei TMH3e;
- OMUCHIBATh W3YYCHHBIC CBOWCTBA TENI U IJIEKTPOMATHUTHBIC SIBJICHHUS, UCTIONB3Ys (DU3UUECKUE
BEJIMYUHBL: IJEKTPUUYECKUN 3apsif, Cuila TOKa, SJEKTPUUYECKOE HAMNPSIKEHHE, JJIEKTPHUECKOE
COIIPOTHUBIICHUE, Y/IETbHOE COMPOTHUBIICHHE BEIIECTBA, PAa0OTa AJIEKTPUUYECKOTO OIS, MOIIIHOCTD
TOKa, (POKYCHOE PACCTOSHHUE W ONTHUYECKas CHJIa JIMH3BI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M YacTOTa CBETa; NPHU OMNKMCAHUM BEPHO TPAKTOBATH (DU3MUECKHI CMBICI
UCIIOJIb3YEMBIX BEJIIMYMH, WX OOO3HAUEHUS M EJUHUIBI H3MEPEHMs; HaXOOUTh (QOpPMYJIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMU BEJTMUYUHAMU;
- AHaJIM3MpOBAaTh CBOMCTBA TE€J, HJIEKTPOMATHUTHBIE SBJICHHUS W MPOLECCHl, HCHOIb3Ys
(du3nYeCcKre 3aKOHBI: 3aKOH COXPAaHEHUS IEKTPUIECKOTO 3apsa, 3akoH OMa s ydacTKa IenH,
3akoH J>xoyns - JIeHna, 3aKOH MPSIMOJIMHEHHOTO pPaclpOCTPAHEHUS! CBETA, 3aKOH OTPaXEHUS
CBETa, 3aKOH MPEIOMIICHUSI CBETA; MPHU 3TOM pas3linyaTh CIOBECHYIO (DOpPMYIHPOBKY 3aKOHA U
€ro MaTeMaTHYECKOE BBIPAXKEHUE;
- TPUBOAWTH TMPUMEPHl TPAKTHUYECKOTO UCIHONIB30BaHUs  (pu3mueckux 3HaHUH 00
3JIEKTPOMAarHUTHBIX SIBJICHUSX;
- pemaTh 3aJayd, UCTHONB3ys (u3mueckue 3akoHbl (3akoH Oma s ydacTka IEenH, 3aKOH
Hxoyns - JleHa, 3aKOH MPSIMOJIMHEMHOTO PACIPOCTPAHEHUS CBETA, 3aKOH OTPa)XEHHUS CBETA,
3aKOH TPETOMJICHUSI cBeTa) U (opMynbl, CBs3bIBaroNIKe (U3MUECKHE BEIWYMHBI (CHIa TOKa,
JJIEKTPUYECKOE HANpPSHKEHUE, DJIEKTPUYECKOE CONPOTHUBIICHHE, YAECIBHOE CONPOTHUBIICHHE
BEIIECTBA, paboTa IEKTPUIECKOTO OIS, MOIIHOCTh TOKA, (POKYCHOE PACCTOSHUE U ONTHYECKas
CWJIa JIMH3BI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U YacTOTa CBeTa, (POpMyIbl
pacueTa 3JIeKTPUUECKOT0 CONMPOTUBIICHUS IPHU MOCIEA0BATEIIbHOM U MapalIeIbHOM COCIUHEHUH
MIPOBOJHMKOB): HA OCHOBE aHAJIM3a YCJIOBHUS 3aJjaud 3alUChIBaTh KPAaTKOE YCIIOBUE, BBIACIATH



dusznyecKkue BEIWYUHBI, 3aKOHBI M (HOPMYIBI, HEOOXOAUMBIE IS €€ PEIICHHUs, MPOBOIUTH
pacyeThl U OLICHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HaYCHHS (PU3NIECKON BETUUHHBI.

Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMbCA:
- HCHOJb30BaTh 3HAHUA 00 DIEKTPOMATHUTHBIX SBJICHHUSIX B TMOBCEIHEBHOM >KM3HHM IS
obecrieuenus Oe3omacHOCTH Tpu oOpalieHuu ¢ MpuOOpaMu U TEXHUYECKHUMH yCTPOMCTBAMU,
JUISL COXPAHEHMsI 310POBbs U COOJIIOIEHHS HOPM 3KOJIOTMYECKOTO MOBEACHHUS B OKpY)Karollen
cpeje; MPUBOIUTH MIPUMEPHI BIUSHUS SJIEKTPOMArHUTHBIX U3JTyY€HUM HA KUBbIE OPTaHU3MBI,
- pa3nuyaTh TPaHULBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHUMAaTh BCEOOLIUIT XapakTep
(dyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHEHHUS JJICKTPUUYECKOTO 3apsifa) U OrpaHUYCHHOCTh
WCITOJIb30BAaHUS YaCTHBIX 3aKOHOB (3akoH OMa IS ydacTka 1ernw, 3akoH Jlxoyns - JIeHma),
- WCIIONIb30BaTh TPHUEMBI MOCTPOCHHS (PU3MUECKHX MOJeNel, MOoucka ©u (HopMyImHpOBKU
JT0KAa3aTeNbCTB BBIIBUHYTBHIX THUIOTE3 M TEOPETUUYECKMX BBIBOJOB Ha OCHOBE SMIUPHUYECKU
YCTAHOBJICHHBIX (DaKTOB;
- HAXOJIUTh aJICKBAaTHYIO MPEIOKEHHOM 3a1aue GU3NUECKYI0 MOJIENb, pa3peiaTh IpodieMy Kak
HA OCHOBE UMECIONIMXCS 3HAHUH 00 OJIEKTPOMArHUTHBIX SIBIEHUSX C HCIOJIb30BaHUEM
MaTeMaTU4YeCKOTo anrnapara, Tak U [P MOMOIIU METOAOB OIICHKHU.

Keanmoevie sgnenusn. BoinycKHUK Hayuumcs:
- pacrmo3HaBaTh KBAaHTOBBIC SIBJICHHS M OOBACHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIM YCJIOBUSI NMPOTEKAHUS ITUX SIBJICHUN: €CTECTBEHHAs] M HCKYCCTBEHHAas pauo-
aKTUBHOCTb, O -, } - U Y - U3TTy4YEHUs], BOSHUKHOBEHHE JTMHEHUATOr0 CIIeKTpa U3Iy4eHUs aTOMa;
- OMHCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS, WCIONB3Ysl (PU3NYECKUE BEITHMYHUHBI: MacCOBOE
YHCII0, 3apsII0BOE YMCIIO, MEPHO/J] MOoJIypacnaaa, 3Heprus (GOTOHOB; MPU OMHCAHUM MPABUIBHO
TPAKTOBAaTh (U3MYECKUH CMBICI WCIONIB3YEMBIX BEIUYHMH, WX OOO3HAYCHHUS U EIUHUIIBI
U3MEpEHUs; HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIIME NAaHHYIO (U3MYECKYI0 BEITUYHMHY C APYTUMU
BEJIMUMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NYECKON BETUIHHEI;
- aHAJIM3UPOBATh KBAHTOBHIC SBIICHUS, HUCIOJIb3Ys (U3NYECKHE 3aKOHBI M TOCTYJAThI: 3aKOH
COXpAaHEHHUS DJHEPruu, 3aKOH COXPAHEHHUS DJIEKTPUUECKOro 3apsiga, 3aKOH COXpPaHEHUs
MacCOBOI'O YHCJIa, 3aKOHOMEPHOCTH H3JIy4eHHs] U TIOTJIONIEHHS] CBETa aTOMOM, IPU STOM
pasznu4aTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA U €T0 MAaTEeMAaTUYECKOE BHIPAKEHUE;
- pa3nuyaTh OCHOBHbIE MPU3HAKHU IJIAHETAPHOW MOJENM aToMma, HYKJIOHHOW MOJENNU aTOMHOIO
sapa;
- TNPUBOAUTH TPUMEPHl TMPOSBICHHUS B NPHUPOAE U MPAKTUYECKOTO HCIHOJIb30BaHUS
PaauoOaKTUBHOCTH, SIAEPHBIX U TEPMOSIEPHBIX PEAKLUM, CIEKTPATbHOTO aHAIN3A.

Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMbCA:
- WCTIOJIh30BaTh MOJYYCHHBIC 3HAHUS B TIOBCEIHEBHOM JKMU3HU MPHU OOpalleHUH ¢ MprudopaMu U
TEXHUYECKUMHU YCTPONCTBAMU (CUETYMK MOHU3UPYIOIIMX YaCTHUII, TO3UMETP), UIsl COXpPaHEHUS
3I0POBBsI U COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEJICHUS B OKpY KaloIIel cpeae;
- COOTHOCHUTB SHEPTHUIO CBSI3U aTOMHBIX Si7iep ¢ 1e(heKTOM MaccChl;
- IPUBOJIUTH MIPUMEPHI BIUSHUS PATUOAKTUBHBIX U3JyYEHUN HA KUBbIE OPraHU3Mbl; TOHUMATh
MPUHLIKI JEHCTBUS T03UMETPa U pa3inyaTh YCJIOBUS €ro UCIIOIb30BaHUS;
- TIOHMMAaTh OJKOJIOTMYECKHE TPOOJIEMBI, BO3HHUKAIOUIME TPU HCIOIH30BAHUU aATOMHBIX
ANEKTPOCTAHIIMN, U MYTH PEUICHHs ITUX MPOOJIeM, MEPCIEKTUBbI UCTIOIb30BAHUSI YIIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

Dnemenmol acmponomuu. Boinycknuk nayuumea:
- yKa3bIBaTh Ha3BaHMs TiaHeT COMHEYHON CUCTEMBI; pa3indyaTh OCHOBHBIC MPU3HAKUA CYTOUHOTO
BpallleHus 3Be3HOro Heba, ABmxenus Jlynol, CoHIA U MJIaHET OTHOCUTENBHO 3BE3;
- IOHUMATh PA3NTUYUS MEK]TY TeTUOLIEHTPUUECKON U FEOLICHTPUUECKONW CUCTEMaMU MUPA;

Boinycknuk nonyuum 603M0M#CHOCHIb HAYYUMbCA:
- yKa3bIBaTh OOIIME CBOWCTBA M OTIWYHS TUIAHET 3€MHOW T'PYMIBl U IUIAHET-TUTAHTOB; MAaJIbIX
ten CoJIHEYHOW cHUCTeMBbl W OOJBIIMX TUTAHET; TMOJIB30BaThCs KApTOM 3BE3MHOTO Heba mpu
HAOJII0ICHUAX 3BE3IHOr0 HeOa;



- pa3nuyaTh OCHOBHBIE XapaKTEPUCTHKHU 3Be3] (pa3mep, IIBET, TEMIIEpaTypa) COOTHOCUTH LIBET
3Be3/1bI ¢ ee Temnepatypoi; 2. Coaep:kaHue y4eOHOro nmpeamera, Kypca

7 kiaace
Ne ni/mt | Paznensr Coneprxanue Jlabopatopmbie
paboThI
1 ®usuka - Hayka o npupoge. Dusuueckue | 1. OnpeneneHue HeHsl
= SIBJICHUSI. dusuueckue CBOICTBa TEI. | NeJICHUS
N HaGmonenne u onucanue (QU3NYECKUX SIBICHUN. | H3MEPHUTEIHLHOTO
o ®dusndeckue BenuuuHbl. M3Mepenus ¢uszndeckux | mpubopa.
5 BEJIMYUH: JUIMHBI, BPEMEHHU, TEMIIepaTyphl.
§[ ®dusndeckue npubopel. MexayHapoaHasi cucTeMa
aa) equHul. TOYHOCTH M IMOIPELIHOCTh HU3MEPEHUM.
Du3KKa U TEXHHKA.
2 Crpoenue BemectBa. OmnbIThl, AoKaspiBaromue | 2. OnpeneneHue
o = aTOMHO€  CTpPOEHHME  BeIIeCTBA.  TemiIoBO€ | pa3MepOB MAJIbIX TEJ.
E §’5? JIBW)KEHUE aTOMOB M MOJIEKyJ. bpoyHOBCkoe
§ %8 newkenne. Juddy3us B raszax, JKUIKOCTIX U
5 2 § TBEpABIX  Tenax. BzaumonelcTBue — 4acTHIL
T = o | BellecTsa. ArperatHble COCTOSIHHS BeIIeCTBa.
2 E GE){ Mogenu cTpoeHHsI TBEpPABIX TeN, >KUJIKOCTEH H
lé) G:,( @ | ra3oB. OOBSICHEHUE CBOMCTB Ia30B, JKHUIKOCTEH U
3) TBEpJbIX TE€I HAa  OCHOBE  MOJIEKYJISIPHO-
KMHETUYECKUX MPEJICTABICHUN.
3 Mexannueckoe naswxeHue. Tpaektopus. Ilyts. | 3. U3mepenue macchbl
PaBHOMEpHOE M HEPAaBHOMEpPHOE JIBMXKCHHE. | TEJIA HA PhIYaXKHBIX
Ckopoctb. ['paduku 3aBUCUMOCTH ITyTH ¥ MOJYJISI | Becax.
= CKOPOCTH OT BpeMeHHM JBwkeHus. WMuepuwms. | 4. U3mepenue oobema
g HNueprHocTh Ten. Bzaumopneicrteue Tten. Macca | Tena.
2 tena. M3mepenue wmaccel Tena. [lmotHocTh | 5. Onpenenenue
;:; = BemectBa. Cunma. Cuma  Tsokectu.  Cuna | INIOTHOCTH TBEPAOIO
s 5 ynpyroctu. 3akoH ['yka. Bec tena. CBsizp Mexnay | Tena.
&~ | cuoii TsKeCTH U Maccoii Tea. 6. I'panyupoBanue
% Cwia  TspKecTH  Ha  JPYTHX  [UIAHETax. | MPYKHUHBI U
& Junamomerp. Cnoxenue ABYX CHJL, | H3MEpEHUE CUII
HaIlpaBJIEHHBIX o OJIHOU IPSIMOM. | AMHAMOMETPOM.
PaBHogeiicTByromas nByx cwi. Cuna tpenus. | 7. U3mepenue cuisl
®dusnueckass npupoaa HeOecHbIX Ten CONHEYHOW | TPEHHS C TOMOIIBIO
CHUCTEMBI. JIMHAMOMETpa.
4 R Hasnenue. JlaBnenne TtBepapix Tten. JlaBnenue | 8. OnpeneneHue
a:) 0 raza. OOBsICHCHHE JMaBJICHHS Ta3a Ha OCHOBE | BHITAIKUBAIOIICH
< § MOJIEKYJISIPHO-KMHETUYECKUX MPEJICTaBICHUM. | CHIIbI, NEUCTBYIOLIEH
g;/_\ [lepenaua paBneHust razaMM H  KUAKOCTSIMHU. | HA IOTPY>KEHHOE B
‘2 = :* 3akon Ilackams. CooOmarommecss  COCYIBI. | KHAKOCTH TEJIO.
5 5 O | ArMocdepHoe naBienme. Metonpl u3MepenHs | 9. BolicHeHne
% % aTMOC(i)epHVoro JTaBJICHUS. ]EapOMeTp, MaHOMETD, | YCIOBUM IIJIABAHMS
= § MOPIIHEBOM  KMAKOCTHBIA  HAcoC. 3aKoH | Tena B )KUIAKOCTH.
gf Apxumena. VYcenoBus IUIaBaHUS TeJl.

BosayxomiaBanue.




Pabora u
MOIIHOCTb.

Oueprus (13 q)

Mexanudeckas pabora. MormHocTh. [IpocTsie
M€XaHU3Mbl. MOMEHT CHUJIbI. Y CIIOBUSL PaBHOBECHS
pbryara. «30J0TO€ MPaBWIO» MEXaHUKU. Busl
paBHOBecus. KoauuueHT mone3Horo AEWCTBUSL
(KTTD). DHeprusi. [ToTennumanpHas u
KHHEeTH4eckas sHeprus. [IpeBparnienue sHepruu.

10. Brrsscuenue
YCJIOBHS pAaBHOBECUS
pbryara.

11. Onpenenenune
KII npu nogbpeme
TeJla 110 HaKJIOHHOM
IUIOCKOCTH.

Wrorosas koHTpoabHast padora (1 1)

8 ki1ace

TennoBsie sBnenus (23 4)

TemmoBoe nBwxeHue. TemnoBoe paBHOBECHE.
Temmneparypa. Buyrtpenussi sneprusi. Pabora u
temonepenayda. TemnonpoBoaHoCcTh. KoHBEKIHS.
W3nyyenue. KonuuecTBO TemnoTel. Y jaenbHas
TEIJIOEMKOCTb. Pacder koaumyecTBa TEIUIOTHI NIPU
TeruiooOMeHe. 3aKOH COXpaHEeHUs U TPEBPaIICHUS
SHEPIMM B MEXaHUYECKUX U TEIUIOBBIX IPOLIECCAX.
[InaBneHue u OTBEpAECBaHUE KPHUCTAIITUYECKUX
Ten. Y enbHas TerioTa miasiieHus. Vcnapenue u
koHJeHcauus. Kunenue. BnaxxHocts Bo3ayxa.
VnenpHas TEIJI0Ta napooOpa3oBaHUsl.
OObsiCHEHHE W3MEHEHHUS arperaTHOTO COCTOSHUS
BEILIECTBA HA OCHOBE MOJIEKYJISIPHO-KMHETHYECKUX
npencraienuid. IlpeoOpasoBanue sHepruu B
TEIJIOBBIX MalMHax. J[BUrarenbp BHYTPEHHETO
cropanusi. IlapoBas typOuna. KIIJ{ TteroBoro
JIBUTATES. DKOJIOTHYECKUE po0GIeMbI
MCIOJIb30BaHUS TEIUIOBBIX MAIIMH.

1. CpaBHEeHUE
KOJIMYECTB TEIIOTHI
IIPY CMELIMBAaHUU
BOJIbI pa3HOU
TEMIIEPATYPBI.

2. U3mepenue
YAEIbHOU
TEIIIOEMKOCTH
TBEPAOrO Tea.

3. U3mepenue
BJIQ)KHOCTH BO311yXa.

Dnektpuyeckue siBiaeHus (29 q)

OnekTpusanua Tel. J[Ba poja 3IeKTPUYECKUX
3apsnoB. B3aumonencTBue  3apsKEHHBIX  TEll.
[IpoBOIHUMKY, NHUAIEKTPUKU U MOJIYIPOBOJHUKH.
DnexTpuyeckoe rnoJze. HanpsxéHHocts
3neKkTpudeckoro nonis. IlpuHuun cyneprno3unuun
ANEKTPUUYECKUX  TOJIEH. 3aKOH  COXpPaHEHHS
3JIEKTPUYECKOTO 3apsiaa. Jenumocts
IIEKTPUYECKOTO 3apsana. JneKTpoH. CrpoeHue
aroMa. DJIEKTPUUYECKUI TOK. [leiicTBre

ANEKTPUUECKOTO TOJI Ha AIEKTPUUECKUE 3apsJIbl.
UctouHukn TOKa. ODIEKTPUYECKUM TOK B
MeTaJulax, JKUJIKOCTeW M razax. OJEKTpUuYecKas
nenb. Cwia Toka. DJIEKTPUUECKOE HaNpsHKEHUE.
DJIEKTPUUYECKOE CONMPOTUBIEHUE. 3akoH OMa aiis

ydacTka LEeMH. [TocnenoBarenbHOE u
napajuieabHOe COCIMHEHHE MIPOBOTHUKOB.
DneKTpuuecKue enu u noTpedouTenn

aNIeKTpuuYeckord sHeprun B Obity. Kopotkoe
3aMblkaHue. PaboTa 1 MOLTHOCTh JIEKTPUUECKOTO
Toka. 3akoH J[xoyna - Jlenna. Konpencartop.
[IpaBuna  Ge3omacHocTh  mpu  pabore ¢
HIIEKTPONIPUOOPAMH.

4. Coopka
AJIEKTPUYECKOW LIETH
Y U3MEPEHHE CHUIIbI
TOKA B €€ pa3Iu4HbIX
y4aCTKax.

5. U3mepenue
HaIpsKEHUs Ha
Pa3IMYHBIX y4acTKax
AJIEKTPUYECKOMN LIECTIH.
6. PerynupoBanue
CUJIBI TOKA PEOCTATOM.
7. U3mepenue
CONPOTHUBIICHUS
IIPOBOJAHMKA MpU
ITOMOIIIM aMIIEPMETpa
U BOJIBTMETDA.

8. U3mepenue
MOIITHOCTH U PaOOTHI
TOKa B AJIEKTPUYECKON
JamIe.




DNeKTpOMarHuTHhIE siBiIeHUS (5

4)

[locTOsIHHBIE MArHUTBHL., WX B3aUMOJECHUCTBHUE
.Maruutnoe nosie. MarautHoe nosue 3emnu. U ero
3Ha4YEHUE IS KU3HU Ha 3emyie. OmbIT Dpcrena.
MarunuTtHoe MoJIE  3JEKTPUYECKOTO  TOKa.
MaruutHoe 1mosie KaTylmku ¢ TokoM. [I[pumenenne
ANIEKTPOMArHUTOB B TEXHUKE. DIIEKTPOJBUTATEINb
MIOCTOSIHHOTO TOKA. Hcnons3zoBanue
JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX
u Ha TtpaHcnopte. OmnbiTel Dapages. 3aKOHBI
JIEKTPOMAarHuTHOM uHAykuuu. IIpaBmio Jlenna.
DIIEKTPOTreHEPATOP. Crioco0s1 MOJTYyYECHUS
ANEKTPUUYECKON SHEpruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX ICTOYHHKAX SHEPTHUHU.

9. Coopxka
JNEKTPOMArHuTa u
UCIBITAaHUE €T0
JEUCTBUA.

10. U3yuenue
AIEKTPUUYECKOTO
JBUTATENS
MMOCTOSIHHOTO TOKa
(Ha Mmozenm).

Hctounnku CBETa. [IpssmonuHeHOE

11. [Tony4yenue

CkopocTb 3ByKa. Bricora, TeMOp M TPOMKOCTbH
3BYKa. 9X0. 3BYKOBOI pe30HAHC.

w
= pacnpocTpaHeHue cBeTa. Buaumoe nBUXKEHHE | H300pakeHUs MIPU
%,-\ ceetil. OTpakeHHE CBeTa. 3aKOH OTPAKEHUS | TOMOILHU JTUH3HI.
ig ceera. Ilnmockoe 3epkano. Ilpenomiienue cBera.
2 = | 3akoH mpenomieHus cBeta. JIuH3bI PDOKycHOE
e paccrosiHue JuH3bl. OnThyeckas cuia JIMH3BL
2 W3o00paxkenusi, naBaemble nUH30M. [T1a3z kak
© onrtuyeckas cuctema. OnTudeckre npuoopkl.

Wrorosas koHTpoabHast padora (1 1)

9 knacc

MarepuasibHass ~ TOYKA. Cucrema  orcueta. | 1. UccaenoBanue

[Tepememienne.  CkopocThb  MNPSMOJMHEHHOTO | PABHOYCKOPEHHOTO
= paBHOMEpHOTO  JABWXeHUS.  [IpsimonuHelHOe | IBHKEeHUS 0e3
E'g: PaBHOYCKOpPEHHOE JBUYKEHUE: MTHOBEHHAsl | HAYaJbHOM CKOPOCTH.
)E, a CKOpPOCTh, yCKOpeHwme, mnepemenieHue. [paduku | 2. U3mepenne
S 5 3aBUCUMOCTHU KMHEMAaTUYEeCKUX BEJIUYUH OT | YCKOpPEHUS
g 8 BPEMEHH MpPU PAaBHOMEPHOM M PAaBHOYCKOPEHHOM | CBOOOJHOTO IMaJeHHUS.
= = IBIKEHUH. OTHOCUTEIBHOCTh MEXaHUYECKOTO
28 TTBUKCHHUSL.
E E ['eonienTprueckas 1 reIMOIEHTPUYECKAs: CUCTEMBbI
g = Mupa. MHepunanbHasg cucTeMa OTCYETa. 3aKOHBI
3 Herotona. CBobogHoe maneHue. HeBecoMoCTb.

3aKkOH BCEMHUPHOro TAroteHus. Mmmynbc. 3akoH

COXpaHEHHUs UMMYJIbca. PEaKTUBHOE IBIXKEHHE.

Koneb6arensnoe nemwkenue. Konmebanust rpyza Ha | 3. MccnenoBanue
o IpYKHUHE. CBobopHbIe KOJICOAaHUs. | 3aBUCIMOCTH MIEpUOJIa
§ — Konebarenbras cuctema. MasTHUK. AMIUIMTYZAQ, | ¥ 9aCTOTHI CBOOOHBIX
S \Z nepuoJi, dactora Kosiebanuit. IlpeBpaiienue | konebaHUN MasTHUKA
%C SHEPruu  MOpU  KoJeOaTeNbHOM  JIBWXKEHUH. | OT AJUHBI €r0 HUTH.
z =<4 3aryxarolue KoJIeOaHusL. Boinyxnennbie
> & KOJIeOaHusI. Pe3onanc. PacnipocTpanenue
§ E Konebanuit B ynpyrux cpenax. llomepednbie u
= 5 poAOJbHbIE BOJIHBL. [liHa BOIHBI. CBS3b ATUHBI
S ; BOJIHBI CO CKOPOCTBIO €€ paclpoCTpaHEHUS U
%’ nepuosoM  (4acToToi).  3BYKOBBIC  BOJIHBI.




DneKTpoMarHuTHoe moJje (27 49)

OngHOpOAHOE M HEOJHOPOJHOE MAarHUTHOE MOJIE.
HamnpasieHne TOka M HalpaBiI€HUE JIMHUM €ro
MarHutHoro  mons.  IlpaBunmo  OypaBuuka.
Oo6napyxeHrne MarHuTHoro nojs. [IpaBuiio neBoii
pyku. MHAYKIHUS MarHUTHOTO MOJs. MarHuTHBINA
notok. OmnbiTel @Dapazes. DJIEKTpOMarHUTHas
nHAyKuua. HanpaBneHue WHIYKIMOHHOTO TOKa.
IIpaBuno Jlenna. fIBneHne  CaMOMHAYKIIMH.
[lepemenHsbIit TOK. ['eHEpaTOp NEPEMEHHOrO TOKA.
[IpeoOpa3oBaHusi SHEPTUU B FIEKTPOTECHEPATOPAX.
Tpanchopmarop.  ITlepemaua  sieKTpUUECKOM
PHEPrUM HA PACCTOSIHME. OJIEKTPOMAarHUTHOE
noje. OJEKTPOMAarHUTHbIE BOJIHBL. CKOPOCTh
pacrpoCcTpaHEeHUsT  JIEKTPOMATHUTHBIX  BOJIH.
BinusiHue 5SNEKTPOMArHUTHBIX M3JIYYeHUH Ha
KUBbIE OpraHm3Mbl. KomebaTtenbHBI KOHTYD.
[Tomydenue  DJIEKTPOMarHUTHBIX  KOJeOaHHIA.
[IpyHuMnBl  paguoCBsA3M U TEJICBUACHUS.
DNeKTpOMarHuTHas npupoja CBETa.
[Ipenomnenue cBera. IlokazaTens mperoMIICHUS.
Hucnepcus cera. L{Bera Ten. Tumbl onTudecKkux

4. WzyuyeHue sBIEHUA
3JIEKTPOMAarHUTHOU
WHIYKLWH.

5. Habmonenue
CIUIOLIHOTO U
JINHEWYAThIX
CHEKTPOB
WCITYCKAHMUS.

Crtpoenue aTomMa 1 aTOMHOTO sipa (21 u)

crektpoB. [loryonieHne m HcmycKaHUE CBETa
aTOMaMH. [Ipoucxoxnenue JIMHENYATBIX
CIIEKTPOB.

PannoakTHBHOCTh KaK CBUIETEIBCTBO CIIOKHOTO
CTpOCHHUsI aTroMoB. Aunbda-, Oera- W ramma-
m3nyuaenuss. Omnwitel  Pesepdopma.  Anepnas

MOZENIb aroMa. PanMoakTUBHBIE NPEBPALLECHUS
atoMHbIX sxep. CoxpaHeHHe 3apsAoOBOTO H
MacCOBOIO 4YHUCEI INIPU SACPHBIX PEAKLUAX.
OKCHEpUMEHTAJIBHBIE ~ METOABI  MCCIEAOBAHUA
yacTull. [IpOoTOHHO-HEUTpPOHHAss MOJENb Anpa.
DU3NYECKUH CMBICI 3apsI0BOTO0 M MacCOBOTO
yrcen. M3oromnsl. [IpaBuia cMemenus s anbda-
u OeTa-pacnaja Ipu AJEPHBIX peakuusax. JHeprus
CBA3M dacTul B sAnpe. /[leneHme sAnpep ypana.

Hennas  peakums.  SnepHas  sHepreruxa.
DKOJIOTHYECKHE TPo0iemMbl pPabOThl  aTOMHBIX
AJIEKTPOCTAHLIUMN. Jo3umerpusi. Ilepuon

nojlypacnazna. 3akoH pPaJUOAKTUBHOIO pacraja.
BinsHue paavOaKTUBHBIX W3IyYE€HUN Ha KUBBIC
opranu3msl. TepmosigepHast peakuus. cTouHuKM
sHepruu CosiHIA U 3BE31.

6. M3mepenue
€CTECTBEHHOT'O
paauamoHHoro GpoHa
JO3UMETPOM.

7. 3yuenue neneHus
sJIpa aToMa ypaHa 1o
dboTorpaduu TpEKOB.
8. OueHka nepuoja
noyrypacmnaaa
HaXOJAIINXCS B
BO3JIyX€ MPOAYKTOB
pacmaja rasa pajoHa.
9. 3yueHue TpeKkoB
3apSOKCHHBIX YaCTHII
10 TOTOBBIM

dboTorpadusam.

3BOJIKOIIUA
Bcenennoit
(CR)

CrtpoeHue u

CocraB, ctpoeHue u npoucxoxjaenue ColHeuHOM

cucteMbl. Ilnagetsl m Manple Teina CollHeYHOU
CUCTCMHBEI. CTpOGHI/IG, I/I3HY‘-I€HI/I€ 1 3BOJJIKOIIUA
Comana wu 3Be3n. CrpoeHWe W H3BOJIOLMS

Bcenennon.




6. BeimontHeHre  y4eOHBIX 3alaHMid, TPEOYIOITUX

3 W JEMOHCTpALMH KOMIIETEHTHOCTEH,
E{ = — | XapaKTepu3yIOmuX €CTECTBEHHO —  HAYTHYIO
= & 8 | I'paMOTHOCTb.

g E CE: Pemenne pacd€THBIX 3a7ad, NPEANIONArarolUX
Lé S | ucnosnb3oBanue ¢usuyeckoit  momenun - u

OCHOBAaHHBIX HA  COACPKAaHWU  Pa3IHUYHBIX
pa3aenoB Kypca GU3UKH.

Wrorosast koHTpopHas padota (1 1)

03N N KW

IIpoexkTHast 1eATEJILHOCTH

. @usnueckue npuOOpsl BOKPYT Hac.

. ®usnyeckue ABICHUS B XY/I0’KECTBEHHBIX PON3BEICHUSIX.

. HoGeneBckue naypearsl B 0071acTé (GU3UKU.

. EMHUIB 13MepeHust B pa3HBIX CUCTEMaXx.

. 3apox/IeHNe U PAa3BUTUE HAYUHBIX B3IJISZ0B O CTPOCHUU BEILIECTBA.

. Muddy3us Bokpyr Hac.
. Y IuBUTEIBLHBIE CBOMCTBA BOJBI.

. IHepuys B )KU3HU YEIIOBEKA.
. IInoTHOCTH BemiecTB Ha 3emiie U Apyrux niaaHerax CoJHEYHON CUCTEMBI.

. Cuna B HalllMX pyKax.

. Ucnionb3oBanue sneprun ConHila Ha 3emIe.

. AMop(HbIe Tena U UX IJIaBJICHHE.

. OGpa3oBaHue POCHI, HHES, CHETA, OIS,

. Kpyrosopot BojbI B ipupo/Ie.

. Buzbl Terionepenaun B ipupoe U TEXHUKE.

. I3meneHnne BHyTpeHHEH YHEPTUU TIPH COBEPIIEHUN PAOOTHI.

. I3roToBieHue 31eKTpocKona.

. XuMu4eckoe AeMCTBHE AIEKTPUUECKOTO TOKA U €r0 HCIOIb30BaHMs B TEXHUKE.
. Ucropust pa3BUTHUS 3IEKTPUUECKOTO OCBEIICHHUS.

. O4Ky, 1aabHO30PKOCTh U OJIM30PYKOCTb.

. Pacuer ckopocTu IBHIKEHHS TPAHCTIOPTa U TOPMO3HOTO MYTH.

22. YapTpa3ByKk U HH(PPA3BYK, UX BIUSHUE HA YEIIOBEKA.

. Ponb ynbTpa3Byka B OHOJIOTUY W METUITHHE.

24, DIIeKTpUUIECKHi CrI0CO0 OYMUCTKH BO3yXa OT IBLIH.

28.

. IlpuMeHeHrne MarHuToB B MEUIIMHE.

. Coco0bI 5KOHOMHH 3JIEKTPOIHEPTUH.

. DKosornyeckue npoOIeMbl sIEPHON IHEPTETUKH.
[TpoGieMbl KOCMHYECKOTO Mycopa.

29. MupoBbi€ TOCTHKEHHUSI B OCBOEHUU KOCMUYECKOT0 MPOCTPAHCTBA.
30. Jlyna — cnyTHUK 3eMJIH.




3. TemaTnuyeckoe NJIAHMPOBAHHE

7 kiaacc
o o OcCHOBHEIE BUEI
= = JeSATEIbHOCTH OcHOBHBIE
Paznenst § § Tewi § § o0yyJaromuxcs HaIpaBJICHHUs
[IPOrPaMMBbI = g = g (Ha ypoBHE BOCIIUTATEIbHON
v v YHUBEPCATHHBIX NeATETLHOCTH
y4eOHBIX ACHCTBHIA)
1. Beenenue 4 | BBenenue 4 | HaGmromate u [Tatpuotnueckoe
OIMUCHIBATh GUBNYECKUE | BOCTIUTAHUE,
SBJICHUS. Y4acCTBOBATh B| ACTETHUECKOE
OOCYXKJICHUH SIBJICHUS | BOCIIMUTAHUE,
MaJieHusl TeJ Ha 3eMJII0. | LIEHHOCTHU HAyYHOTO
BrIickaspIBaTh THIIOTE3bI,| TO3HAHMUS,
MIPEINOJIOKEHHUS, TPYI0BOE
OmnpenensTs Leny BOCIIUTAHHE U
JIeJICHUS IIKAJIbI npodeccuoHanbHOe
npubopa, MOTPELIHOCTh | CaMOOIIpEIeIICHUE.
H3MEpEeHUsl.
[TpoBoauTh HAOMIOACHUS
(hUBUYECKUX SBIICHUH;
U3MEpPSTh (PU3NUECKUe
BEJIMUUHBI: PaCCTOSHUE,
MIPOMEXKYTOK BPEMEHH,
TEMIIEpaTypy.
2. 6 | IlepBonauanpHbie | 6 | HaGmiomats u Hennocrtu
[TepBoHayanbHbIE CBEICHHUS O OOBSICHATH SIBJICHHE HAy4YHOTO
CBEZICHMSI O CTPOEHUU i dyzun. MIO3HAHMS,
CTPOEHUU BElIEeCTBa BBINOMHATE ONMBITHL IO | TPYAOBOE
BELIECTBA OOHapyKEHHIO BOCIIMTaHUE U
JEeHCTBUS CUIT npodeccuoHanbHOe
MOJIEKYJISIPHOTO CaMOOIIPEEIICHUE,
MIPUTSKEHUSL. HKOJIOTHYECKOE
OOBSCHATH CBOMCTBA BOCIIMTAHHUE.
ra3oB, JKHJIKOCTEH U
TBEPABIX TET HA OCHOBE
aTOMHOW T€OpUHU
CTPOEHMSI BEILIECTBA.
3. 23 | 1. Mexanuveckoe | S5 | PaccuuThiBaTh myTh U [lennocTtu
B3anmopencrTeus JBWKCHUE CKOpOCTbB T€JIa IIpH HAay4YHOTI'O
TeN paBHOMEpPHOM MO3HAHMUS,
NPSAMOJIMHEHHOM TPYIOBOE
JBUKCHUU. BOCIIUTAHUE U
[IpencraBasTh npodeccuoHaIbHOE
pe3yNbTaThl U3MEPEHUIl | caMooIpeieieHHe,
Y BBIYMCJICHUI B BUJIE | DKOJIOTHUYECKOE
Ta0IuI] ¥ TpaUKOB. BOCITUTAHHE

Onpenensts nyTh,
MPONCHHBIN 3a JaHHBIN
MIPOMEXKYTOK BPEMEHH,




2. ITnotHOCTE

3. Cwtbl

11

U CKOpOCTH TeJIa 1O
rpaduKy 3aBHCUMOCTH
IIyTH PaBHOMEPHOT'O
JBUYKEHUS OT BPEMEHHU.
Nsmepsars maccy Tena,
IJIOTHOCTD BEILIECTBA.
Uccnenosats
3aBUCUMOCTh
YIJTMHEHHS CTaJIbHOU
MPY>KUHBI OT
MPUITOKEHHOW CHJIBI.
Uccnenosate
3aBUCUMOCTDH CHJIBI
TPEHUS CKOJIbXKEHHUS OT
IJI0IA TN
COMPUKOCHOBEHUS TN U
CUJIBI HOPMAJIBHOTO
nasienus. 3mepsrs
CHUJIbI B3aUMOJEHCTBUS

JIBYX TeJl.

4. JlaBneHue
TBepI[bIX TCII,
JKUOKOCTEN U
ra3oB

21

1. JlaBnenue

14

2. ApxumenoBa
cuia

OOGOCHOBEIBATh
0COOEHHOCTH Tepeauu
TABJICHUS TBEPIBIMHU
TeJIaMH, JKMIKOCTSIMH U
razaMy CBOMCTBaMH B
CTPOEHHEM BeIleCTBa B
Pa3IMYHBIX arperaTHBIX
COCTOSIHUSIX.
DKCIEPUMEHTAIIBHO
JIOKa3bIBATh 3aKOH
ITackamns.
OOHapyX1UBaTh
CYIIIECTBOBAHHE
aTMOC(epHOTo
JTaBIICHMSL.

Pemrate 3amaun Ha
pacyéT naBJICHUS
TBEPIOTO TeNa, cToI0a
JKUJIKOCTH,
aTMOC(EpHOTO
JIaBJICHHSL.

N3y4nTh yCTpOUCTBO U
MPUHLUN JEACTBUS
OapomeTpa-aHepousa,
MaHOMETpa.
OOBICHATH TPUIUHBI
IJIaBaHUS TEJL.
Nsmepars cuny
Apxumena.
Uccnenosats ycnoBus
IJIaBaHUs TEJL.

Llennoctu
HAYYHOTO
MIO3HAHUS,
TPYIOBOE
BOCIIUTaHHE U
npodeccuoHanbHOe
caMooIIpe/ielieHue,
IKOJIOTHYECKOE
BOCIIUTaHHE.




5. Pabora n
MOIIIHOCTb.
OHeprus

13

1. PaGora u
MOILIHOCTb

2. DHeprus

Pemrate 3amaun Ha
pacyéT MEXaHUYECKOU
paboTHl U MOIIHOCTH.
[IpoBepATh ONBITHBIM
MyTEM, TIPA KAKOM
COOTHOILICHUN CUJI U UX
IJIeY pblyar HaXOAUTCA
B PAaBHOBECHUHU.
Onpenensars KITJ{
HaAKJIOHHOM MIOCKOCTH.
[TIpuBoAUTE IpUMEPHI
TeI, 00JIamarommx
MMOTSHITNAILHON 1
KHUHETHYECKOM
SHEprueu;
MIpEBpAICHUS YHEPTUU
W3 OJTHOTO BHA B

JIPYTOM.

[leHHOCTH Hay4HOTO
MO3HAHMUS,

TPYI0BOE
BOCIIUTAaHUC U
npo¢eCCHOHAIBHOE
CaMOOIIPEIEIICHNE,
HKOJIOTHYECKOE
BOCIIHTAaHHE.

Hrorosas
KOHTPOJIbHAS
pabota

Hrorosas
KOHTPOJIbHAS
pabota

Pemrate 3amaun Ha
pacuéT MEXaHUYECKOU
paboTHl U MOIIHOCTH.
[IpoBepATh ONBITHBIM
MyTEM, TIPA KAKOM
COOTHOILICHUN CUJI U UX
IJIeY pblyar HaXOAUTCA
B PAaBHOBECHUHU.
Onpenensars KITJ{
HaAKJIOHHOM MIOCKOCTH.
[TIpuBoAUTH IpUMEPHI
TeI, 00JIamarommx
MMOTSHITNAILHON 1
KHUHETHYECKOM
SHEprueu;
MIpEBpAIICHUS YSHEPTUU
W3 OJTHOTO BHA B

JIPYTOi.

Llennoctu
HAy4HOTO
MTO3HAHMUS.

8 kiaace

1. TemtoBsie
SIBIICHUS

23

1. KonmuectBoO
TEIIOTHI

12

Habmonats n3mMenenue
BHYTPEHHEHN SHEPrUU
TeJa MpH TeruIonepeaaye
1 paboTe BHEITHUX CHIL.

Llennoctn
Hay4YHOTO
IMO3HAHUS,
9KOJIOTHYCCKOE
BOCITUTAHHE.




2. 3meneHue
arperaTHbIX
COCTOSTHHH
BellleCTBa

11

Uccnenosats siBiieHne
TEII000MEeHa pU
CMEIIMBAHUN XOJI0IHOU
U TOpsIYEN BOABL.
Beruucnsate Koam4ecTBo
TETJIOTHI U YIETbHYIO
TEIJIOEMKOCTh BELIECTBA
MIpU TeIUIonepeaaye.
N3Meparts ynenbHyo
TEIIOEMKOCTh BEIIECTBA
N3Mmepars TennoTy
IJIaBJICHUS JIbJA.
UccnenoBaTs TEmIOBLIE
CBOICTBa MapaduHa.
HaOmronate n3sMeHeHUs
BHYTPEHHEHN SHEPrUuu
BOJIbI B pe3yJIbTaTe
ncnapeHus. Beraucnars
KOJIMYECTBO TETIOTHI B
rpoleccax
TeIJIonepe1auu mpu
IIJIABJICHUU U
KpUCTAJUIN3ALIUH,
WCIIApEHUN U
KOHJCHCAIIHH.
Beruucnars yaenpHyro
TEIUIOTY IUIaBJICHUS U
nmapooOpa3oBaHus
Beectsa. M3mepsarts
BJIAYKHOCTh BO3/yXa IO
TOouKe pockl. OOCYXIaTh
9KOJIOTUYECKHE
MOCJIE/ICTBUS
IIPUMEHEHHUs JIBUraTenei
BHYTPEHHETO CrOpaHus,
TEIJIOBBIX U
TUAPOIEKTPOCTAHLIMMN.

3.
DNEeKTpUYECKHE
SIBJICHUS

29

1.
DJIeKTpocTaTUKa

2.
DJieKkTpuuecKas
1enb

15

HaOmronare saBieHns
ANEKTPU3ALIUU TEN TIPH
COTIPUKOCHOBEHUH.
OOBSCHATD SIBJICHUA
AIICKTPU3ALNH TEI U
B3anMMOICHCTBUSI
ANEKTPUICCKUX
3apsJI0B.

Uccnenosats geiicTBUs
AIEKTPUUYECKOTO TOJIS
Ha Tena U3
MIPOBOJHHUKOB U
JTUDJICKTPUKOB.
CobupaTh 1 HCTIBITHIBATH

AIEKTPUYECKYIO LIETIb.

[Tatpuotrueckoe
BOCIIMTaHHUE,
[IEHHOCTH
HAY4HOT'O
MO3HAHMA,
TPyIOBOE
BOCITUTAHHE U
npodeccuoHaIbHOe
CaMoOTIpe/ieIIeHHE,
IKOJIOTHYECKOE
BOCITUTAHUE.




3. Pabora u
MOII[HOCTh TOKAa

N3Mmeparts cuity Toka B
AJIEKTPUYECKOMW LIECTIH.
N3MepaTs HanpsKeHne
Ha y4acTKe IeMu.
N3mepars
AIEKTPUUYECKOE
COIIPOTHBIICHUE.
Uccnenosate

CHWJIBI TOKA B ITPOBOHHKE
OT HAMPSDKEHUS HA €T
KOHI[aX.

W3mepsarts paboty u
MOIIIHOCTb
AIEKTPUUYECKOTO TOKA.
Boruncnsate cuity Toka B
1[enu, paboTy U MOIIIHOCT
ANEKTPUYECKOTO TOKA.
OOBACHSATD SBJICHHS
HarpeBaHus
MIPOBOJHUKOB
ANEKTPUIECKUM TOKOM.
3HaTh U BHIOJIHATH
npaBuia 6€30MacHOCTH
pu paboTe ¢
HUCTOYHUKAMH
MOCTOSIHHOTO TOKA.

4. Dnexrpo-
MarHuTHbIE
SIBJICHUS

OnekTpo-
MarHUTHBIC
SIBJIICHUS

DKCNEPUMEHTAIbHO
U3y4yaTh SIBIICHUS
MarHuTHOTO
B3aUMOJIEHCTBUSA TEIL.
N3yuarts siBeHus
HaMarHU4uBaHUS
BEILIECTBA.

Uccnenosare neicreue
3JEKTPUUECKOTO TOKa B
MPSIMOM MPOBOJIHUKE Ha
MarHuTHYIO CTPEJKY.
OOHapyXHUBaTh JIEUCTBY
MarHuTHOTO MOJISI Ha
MPOBOJIHUK C TOKOM.
OOGHapyXUBaTh
MarHuTHOE
B3aUMOJEHCTBHE TOKOB.
N3y4aTh npuHIKI
NEeHCTBUA

QJICKTPOABUTATCJIA.

Llennoctn
HAY4HOTO
MO3HAHMA,
TPYIOBOE
BOCITUTAaHHE U
npodeccuoHaIbHOe
CaMOOTIpe/ieIICHHE,
IKOJIOTHYECKOE
BOCITUTAHUE.




5. CBeTOBEIE
SBJICHUSA

10

CBeTOBEBIC
SBJIICHUSA

10

DKCIEepUMEHTAIBHO
M3y4yaTh SBIICHUE
OTpPaKEHHS CBETA.
Uccnenosare cBOMCTBA
M300pakeHUs B
3epkaie. 3mepAars
(hoKyCHOE pacCcTOsSTHHE
cobuparomieit TMH3HI.
[Tosnyuath
n300paxxeHue ¢
MTOMOIIBIO
cobuparomieit TMH3HI.
HaoOmronars saBiicHNE
JUCIIEPCUN CBETA.

OcTeTHUECKOe
BOCIIUTAHUE,
[IEHHOCTH HAyYHOTO
IIO3HAHUA.

Hrorosas
KOHTPOJIbHAS
pabota

Hrorosas
KOHTPOJIbHAS
pabota

BrimonHsaTh yueOHbIC
3aJlaHusl, TpeOyroe
JEMOHCTpAIHA
KOMIIETEHTHOCTEH,
XapaKTePU3YIOIINX
€CTECTBEHHO —
HAYYHYIO TPAMOTHOCTb.

IleHHOCTH HAay4HOTO
IIO3HAHMHA.

9 kjaacc

1. 3aK0OHEI
B3aUMOJIENCTBUS
U IBWKEHUS TEIT

29

1. OcHOBEI
KHHCMAaTHUuKU

13

2. OCHOBEI
JUHAMHUKH

12

3. Umnynbe

PaccuuteiBath nyTh 1
CKOPOCTb MpHU
PaBHOYCKOPEHHOM
JBUYKEHUU TeJa.
N3Mmepats yckopeHue
CBOOOTHOTO TaJICHHS.
Onpenenars
IIPOVICHHBIN ITyTh U
YCKOPEHUE JIBHKEHUS
TeNa 1o TpauKy
3aBUCUMOCTHU CKOPOCTH
PaBHOYCKOPEHHOTO
MPAMOJIMHEHHOTO
JBUYKEHUS TeJa OT
BPEMEHH.

Beruucnare yckopenue
TeJa, CUJIbI,
JEHCTBYIOLIME HA TEJIIO,
WJIM Maccy Ha OCHOBE
BTOPOT'O 3aKOHA
HeroTona.
DKCNEePUMEHTAIBHO
HaxOJIUTh
PaBHOJICMCTBYIOILLYIO
JBYX CHIL

[Tatpuotnueckoe
BOCIIUTAHUE,
ACTETHYECKOE
BOCIIUTAHUE,
LEHHOCTH
HAy4YHOTO
MO3HAHMUS,
TPYJIOBOE BOCIIUTAHY,
1 IpOo(eCCHOHATBHO
CaMOOIIPEIEIICHNUE.




Uccnenosats
3aBUCHMOCTD CHJIbI
TPEHHS CKOJIbKEHUS OT
IUIOIIA M
CONPUKOCHOBEHUS TEJ U
CUJIBI HOPMAJIBHOTO
JTaBJICHUS.

N3mepsaTs cuibl
B3aUMOJICVCTBHUSI IBYX
TEI.

Nsmepars cuny
BCEMHUPHOI'O TATOTEHHUSI.
[IpumensTh 3aKOH
COXpaHEHUs UMITYJIbCa
JUIsl pacyeTa
pe3yabTaTOB
B3aUMOJICUCTBHUS TEI.

2. Mexaanueckue | 16 | 1. Mexannueckue 7 | OOBsACHATH MpoIIECC OCcTETUYECKOE

KOJIEOAHMS U BOJIHBI KoJIe0aHuii MasiTHHKA. BOCIIMTaHHE,

BOJIHBI. 3BYK. Uccnenosats [EHHOCTH
3aBUCUMOCTH NIEPHOJIa | HAYYHOTO
KoJIcOaHMi MasiTHUKA MMO3HAHMUS,
OT €ro JUIMHbBI 1 JKOJIOTHYECKOC
AMIUTATY/TbI BOCITUTAHUE.
KoJIeOaHMIA.

2. Mexaanueckue 9 Beruauciasats JIUHY
BOJIHBL. 3BYK. BOJIHBI U CKOPOCTh

pacnpocTpaHEeHHs
3BYKOBBIX BOJIH.
Uccnenosats
3aKOHOMEPHOCTHU
KoJiebaHui Tpy3a Ha
MpY>KUHE.
DKCIEpUMEHTAIIBHO
ONPEIEIATh TPAHUILIBI
YaCTOTHI CIBIITAMEBIX
3BYKOBBIX KOJICOAHUH.

3. Dnektpo- 27 | 1. MarautHOe 13 | DxcnepuMeHTAIBHO [Tatpuotrueckoe

MAarduTHOE I10JIe oJje M3y4aTh SIBJICHUS BOCIIUTAHUE,
MarduTHOTO IIECHHOCTH
B3aMMO/JICHCTBUS TEII. Hay4HOT'O
N3yuars siBneHus MMO3HAHMUS,
HaMarHu9uBaHUS TPYyZIOBOE U
BCIIIECTBA. po¢eCCHOHAIBHOE
HccenenoBats AEUCTBUE | CaMOOIIPEAEICHUE,
AJIEKTPUYECKOTO TOKA B | DKOJIOTHYECKOE
MPSIMOM TIPOBOJTHUKE BOCIIUTAHHE.

Ha MarHUTHYIO
CTPEIIKY.




2. DIeKTpo- 14 | O6HapyxuBaTh
MarHUTHBIE JeiCTBIE MAarHUTHOTO
BOJIHBI T0JIs1 Ha TIPOBOJIHUK C
TokoM. OOHapyKUBaATh
MarHuTHOE
B3aUMOJICVICTBUE TOKOB.
N3ydars npuHLIMT
NEUCTBUSA
AJIEKTPOABUTATES.
4. Ctpoenue 21 | 1. Crpoenue 7 | U3mepsaTh I'paxnanckoe
aToMa u aToma 3JIeMEHTapHbIN BOCIIUTaHHUE,
ATOMHOTO sipa 2. Atowmoe aapo | 14 ANEKTPUUYECKUH 3apsil. | MAaTPHUOTUIECKOE
HaoOmronars BOCITUTAHUE,
TUHENYaThIe CIIEKTPHI [IEHHOCTH
nu3nyuyenus. HaGmonats | HayyHOTO
TpeKu anb(a-4acTuil B | MO3HAHUS,
Kamepe Bunbcona. HKOJIOTHYECKOE
OO6cyxnath mpoOJIeMbl | BOCIIUTaHHUE.
BIIUSIHUS
paIMOaKTUBHBIX
W3JIy4YCHHUI Ha KUBbBIC
OpPTraHHU3MBI.
5. CtpoeHnue n 5 | CtpoeHnue n 5 | Habmtonats u DCTETUYECKOE
IBOITOLIUS IBOITOLIUS MPUBOJUTH MPUMEPHI BOCIIUTAHHE,
Bcenennoit Bcenennoi U3MEHEHU BUIA [EHHOCTH
3BE3/IHOTO Heba B HAY4YHOTO
TEUEHHE CYTOK. MO3HAHMUS,
CpaBHUBATH TUTAHETHI | IKOJIOTUYECKOE
3eMHOM TPYMIIbL; BOCIHUTAHHUE.
MJIAHETHI-TUTAHTBI.
OOBsACHATH HU3HUECKUE
MPOIIECCHI,
MPOUCXOASIINE B
HeJlpax 3Be3/I.
6. O6o0maromiee 3 | O0oOmarolee 3 | [Ipumenenue LennocTu
MOBTOPEHUE MOBTOPEHUE MOJTyYE€HHBIX 3HAHUH HAy4YHOTO
JUISL HAYYHOTO MO3HAHMUS,

00BsICHEHUS
(hM3UYECKUX SBICHUH B
OKpY>Karollen npupoje
U IIOBCEIHEBHOMI
KU3HU, a TAKIKE
BBISIBJICHHE
(U3HYECKUX OCHOB
psiga COBPEMEHHBIX
TEXHOJIOTHIA.

TPYJIOBOE BOCIIUTAHY,
1 TpOo(heCCHOHATBHO
caMmooIIpe/iesieHue,
IKOJIOTHYECKOE
BOCIIHTAaHHE.




Hrorosas
KOHTPOJIbHAS
pabota

Hrorosas
KOHTPOJIbHAS
pabota

BrimonHsaTh yueOHbIC
3a/laHusl, TpeOyrome
J€MOHCTpPALUU
KOMIIETEHTHOCTEH,
XapaKTepU3YIOIINUX
€CTECTBEHHOHAYYHYIO
IPaMOTHOCTb.
Pemate pacu€rHsie
3aJla4uM, B TOM YHUCJIE
MIPEIOJIararoIIne
UCIOJIb30BaHUE
buznyecKoit Moaenu u
OCHOBaHHBIE Ha
CoJIepKaHUU
Pa3IMYHbIX pa3esioB
Kypca (QU3HKH.

[leHHOCTH Hay4HOTO
IIO3HAHMHA.




