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1. IlnanupyeMblie pe3ybTaThl 0CBOEHUS YUY€OHOI0 MpeaMeTa

JInuyHOCTHBIE pe3yJIbTaThI

I'pascoanckoe 6ocnumanue: TOTOBHOCTh K AaKTHMBHOMY YYacTHUIO B OOCYXKIEHUH OOIIECTBEHHO-
3HAYUMBIX M 3TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKY;

- OCO3HAaHUE BAXHOCTH MOPAIBbHO-3THYECKUX MTPUHIUIIOB B ICATEIBHOCTH YYEHOTO.
Ilampuomuueckoe socnumanue u oopmuposanue poccutickou uoenmuyHocmu. IposiBJICHUE HHTEpeca
K UCTOPHU ¥ COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (PM3HUECKON HAYKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKHUX YUEHBIX-(DU3HUKOB.
Llyxoenoe u npascmeenrnoe gocnumarue oemeil HA OCHO8E POCCULICKUX MPAOUYUOHHBIX YEHHOCMEI:
OCO3HaHHE COIMAJIbHBIX HOPM M MPaBUJ MEXINYHOCTHBIX OTHOUICHHH B KOJUJIEKTHBE, TOTOBHOCTH K
pa3sHoOOpa3HON COBMECTHOHM JESTEIbHOCTH NpPU BBIMOJHEHUM YYEOHBIX, IMO3HABATENBHBIX 3a/ad,
BBITIOJTHEHUH IKCIEPUMEHTOB, CO3JaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHUIO U
B3aMMOIIOMOIIH B MIPOIIEcCe ATON yueOHOM IeATEIIbHOCTH;- TOTOBHOCTD OIICHUBATH CBOE MOBEACHUE U
MOCTYIIKA CBOMX TOBApHUIIEH C TMO3UIIMM HPABCTBEHHBIX MU MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM ITOCTYIIKOB.

Ocmemuyeckoe 6ocnumanue: BOCHPHUATHE OACTETUYECKUX KauecTB (U3MYECKOM Hayku: eé
TapMOHUYHOTO ITOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH.

Lennocmu HayuHo2o no3nanus: 0OCO3HAHUE NEHHOCTH (PU3MUECKON HAYKH KaK MOLTHOTO MHCTPYMEHTA
MO3HAHUS MHPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUN, BaXKHEHIIIEH COCTABISIONIEH KyIbTYpHI;

- pa3BUTHE HAYYHOH JTI0003HATEILHOCTH, HHTEPECA K UCCIICAOBATENBCKOM IS TETHHOCTH.

Qusuueckoe gocnumanue u hopmuposanue Kyibmypvl 300p06bs: OCO3HAHUE IIEHHOCTH 0€30MacHOTo
o0pa3a )KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE, BXKHOCTH MPaBHII 0€30IaCHOTO ITOBEICHUS Ha
TpPaHCIOPTE, Ha JOpOrax, C ANEKTPUYECKUM U TEIIOBBIM OOOPYJOBaHHEM B JOMAIIHHUX YCIOBUSIX;
c(OpMHPOBAHHOCTH HaBbIKa peIeKCHH, PU3HAHKE CBOETO MPaBa Ha OMIMOKY M TaKOTO K€ MpaBa y
JPYroro 4eaoBeKa.

Tpyoosoe 6ocnumanue u npogheccuonanrbHoe camoonpeoeienue; aKTHBHOE YYacTHE B PEIICHUH
MPAKTUYECKUX 3ajad (B paMKax CEMbH, IIKOJbI, TOpPOJa, Kpas) TEXHOJOTMYECKOW U COLUaIbHOU
HANpPaBICHHOCTH, TPEOYIOMIMX B TOM YHUCIe W (PU3MUECKUX 3HAHMUN; WHTEPEC K MPAKTHYECKOMY
M3YYEHUIO TPOQeCcCHii, CBA3aHHBIX C (PUBUKOM.

Dkonoeuveckoe socnumanue. OPACHTAIMS Ha TPUMEHEHHE (PU3MUYECKUX 3HAHUH JUTsl pelIeHus 3a1a4 B
00JacTy OKpY>KaroUIeil cpe/ipl, MIaHUPOBAHUS MOCTYIIKOB U OIIEHKH UX BO3MOYKHBIX MOCIEICTBUMN AJIs
OKpY’Kalomiel cpepl; OCO3HaHWE TJIOOATBHOTO XapakTepa AKOJOTHUYECKHUX MpoOIeM M IyTed HX
pereHus.

Aodanmayus obyuaoweeocs K USMEHAIWUMCS YCIOBUAMU COYUATbHOU U HNPUPOOHOU Cpeobl.
NoTpeOHOCTh BO B3aUMOJCHCTBUM MpPHU BBINOJIHEHUH HCCIEA0BAaHUM M TPOEKTOB (U3NYECKOMH
HaNPaBJICHHOCTH, OTKPBITOCTD OTIBITY M 3HAHUSM JIPYTUX; MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTHUECKYI0 NeSTebHOCTh;- MOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCIIE
dbopMyIHpOBaTh WJEH, TOHITHSA, TUNOTE3bl O (PHU3MUECKUX OOBEKTaX W SIBICHHUAX; OCO3HAHUE
ne(GUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JIACTH (PM3MKH; IUIAHUPOBAHHE CBOETO
pa3BUTH B TMPUOOPETEHHH HOBBIX (PU3MUYECKUX 3HAHWW; CTPEMJICHHE aHAJIM3UPOBATH M BBIIBISATH
B3aMMOCBSI3H ITPUPO/IbI, OOIIECTBA U IKOHOMMKH, B TOM YHCJIE C UCIOIb30BaHUEM (DPU3UUECKUX 3HAHUH.

MeTtanpeamMeTHble pe3yJabTaThl

YHueepcanbeze no3nasamenbHble 0eucmesus

Baszoevie nocuueckue deticmeusi:
- BBISIBJISITH M XapaKTePH30BaTh CYIECTBEHHbBIC TPU3HAKU 00BEKTOB (SIBJICHUIN);
- YCTaHABJIMBAaTh CYLICCTBEHHBIN MPU3HAK KIACCU(PHUKALINN, OCHOBAHHS JJIsl 000OIICHHS U CPAaBHEHHS;
- BBISIBJISITh IPHYMHHO-CIICICTBEHHBIC CBSA3U TPH U3yICHUH (DU3UUECKUX SIBJICHUHN U MPOIECCOB; JeaTh
BBIBOJIBI C UCIIOJIb30BAHUEM JCAYKTHBHBIX M MHIYKTHBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3HI O
B3aUMOCBSI35X (DU3MUCCKHUX BEJIMYHH;
- CaMOCTOSITETIbHO BBIOMPATh CIOCO0 pelieHus yueOHoW (usndeckoii 3aaun (CpaBHEHNE HECKOJIBKUX
BapUAHTOB pEIlCHHs, BHIOOp HamOoJiee MOIAXOSIIET0 € YY4ETOM CAMOCTOSITENBHO BBIICICHHBIX
KPUTEPUEB).

Basosvle uccnedosamenvckue oeticmeust:
- UCTIOJIL30BATh BOIPOCHI KaK MCCII0BATEIbCKAN HHCTPYMEHT IIO3HAHUS;



- IPOBOJIMTH 110 CAMOCTOSATEIBHO COCTABIEHHOMY TUIAHY OIBIT, HECIIOKHBIN (PU3HUECKUI IKCTIEPUMEHT,
HEeOOJbIII0e HCcClie0oBaHNEe (PU3HMUECKOTO SBICHHUS,
-OIICHUBATh HA TPUMEHUMOCTb W JIOCTOBEPHOCTh MH(OPMAIIUIO, TIOTYICHHYIO B XOJ/I€ MCCIICIOBAHUS
WJIH SKCTIEPUMEHTA;
- CaMOCTOATENILHO (OPMYIIHPOBATh OOOOMICHHUSI W BBIBOJBI TI0 pe3yJbTaTaM MPOBEIAEHHOTO
HaOJIOACHNS, OMIBITA, UCCIICTOBAHMS;
- TIPOTHO3UPOBATh BO3MOXHOE JAJIbHEHIIee pa3BUTHE (PU3NYCCKHUX IMPOIECCOB, & TAK)KE BBIJABHIaTh
MIPEIITOJIOKEHHST 00 UX PA3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungopmayueri:
- IPUMEHSITh Pa3IMYHbIC METOJbI, THCTPYMEHTHI M 3alPOCHI MPHU MOUCKE B 0TOOpe MH(pOpMAIMK WIH
JaHHBIX C YUYETOM MPEIOKEHHON YIeOHON (PU3NUECKON 3a/1auu;
- AaHAJIM3WPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIMIO PA3IMYHBIX BHIOB U (HopM
MIPEICTABIICHHS,
- CaMOCTOSITENILHO BBHIOMPATh ONTHUMAIBLHYIO (hopMy mpeacTaBieHus HHGOPMAIMKA U WILTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, TMarpaMMaMi, HHOU rpa)uKoi U X KOMOUHAIIUSIMHU.

Vuueepcanvhvie KOMMYHUKAMUGHble Oeticmeus.

Obwenue:
- B X0JIe 00CYX/IeHUsI yUeOHOr0 MaTepualia, pe3yIbTaToOB J1a0OPATOPHBIX PabOT M MPOCKTOB 3a/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYK]aeMO TEeMBI U BBICKA3bIBATh HJICH, HAIICIICHHBIC HA PEIICHHUE 3a1a9u U
noJyiep kaHue 0J1aroXenaTeIbHOCTH OOLICHUS;
- COTIOCTABJISITh CBOM CYXKJICHUS C CY)KJICHUSMU JIPYTHX YYACTHUKOB JIUAIOTa, OOHAPYKHBATh Pa3Indne
Y CXOJICTBO TO3HIINH;
- BBIPQXKATh CBOIO TOYKY 3PCHHUS B YCTHBIX U TUCHMEHHBIX TCKCTAX;
- MyONWYHO TIPEACTABIATH PE3YJIbTAThl BBITOJHECHHOTO (DU3UYECKOTO OIbiTa (IKCIIEPHUMEHTA,
HCCJICIOBAHMS, MIPOEKTA).

Coemecmuas dessmenbHOCMb (COMPYOHUYLECMBO):
- IOHMMATh M HCIOJh30BaTh MPEHMYIIIECTBA KOMAHIHON M WHIAWNBUIAYAIBHONH PabOTHI MPU PEIICHUU
KOHKPETHOW (PU3NYECKOI MPOOIIEMBL;
- NPUHUMATH IEJIM COBMECTHOH JEesATCIIBHOCTH, OPTaHW30BBIBATH JICUCTBUS 1O €€ TOCTHIKEHUIO:
pacrpenenarh poyid, 00CYKIaTh MPOLECCHl M Pe3yJIbTaThl COBMECTHOW pabOThI; 0000IaTh MHEHHUS
HECKOIBKHX JIIOJICH;
- BBINIOJIHATH CBOIO YacTh Pa0OTHI, IOCTHras KaueCTBEHHOTO pe3yibTara 10 CBOEMY HAIpPaBIECHUIO U
KOOPJIUHUPYS CBOU JACHCTBHSI C APYTUMHU WICHAMHU KOMAH]IbI;
- OIEHUBaTh KadecTBO CBOET0 BKJIaJa B OOMUN MPOAYKT MO KPUTEPHSIM, CaMOCTOSTEIHHO
c(hOpMyITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

Yuusepcanvuvie pecynsimuenvie oeticmaus

Camoopeanuzayus:
- BBISBJIATH NMPOOJIEMbI B )KU3HEHHBIX M YUEOHBIX CUTYALHSIX, TPEOYIOUINX AJs pelneHus (pu3ndaeckux
3HAHUM;
- OPUEHTHPOBATHCS B PA3IMUHBIX [MOAX0/1aX IPUHATHUS PEIICHUN (MHANBUAYAIbHOE, TPUHATHE PEIICHUS
B TPYIIIIE, IPUHITHE PEIICHUS TPYIIION ),
- CaMOCTOSITENIbHO COCTaBISITh aNTOPUTM pelleHust GU3MUYECKOM 3aJauy WM TJIaHa WCCIETOBAHUS C
YIE€TOM HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeJiaracMbie
BapHaHTHI PEIICHHI;
- JIe7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PElICHUE.

Camoxonmpons (peghrexcus):
- IaBaTh aJICKBaTHYIO OIICHKY CUTYAIlMH W TIpeJyIaraTh TIaH € H3MCHCHHSI,
- OOBSICHATH MPUYHMHBI JOCTHXKEHUS (HEIOCTHIKEHUS) Pe3ylbTaTOB ACSITENLHOCTH, JaBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY;
- BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTH (B TOM YMCIIE B XOJ BBIMOJIHEHUS (PU3NIECKOTO HCCIIETOBAHUS
WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIILCTB, M3MEHUBIIUXCS CUTYAIIUH, YCTAHOBJICHHBIX ONTHOOK,
BO3HUKIIUX TPYTHOCTEH;
- OIICHUBATh COOTBETCTBHE Pe3yJIbTaTa IEIU M YCIOBHUSM.

IMOYUOHAIbHYLLL UHMELEKM
- CTAaBUTH ce0s HAa MECTO JAPYTOTo YeIoBeKa B XOJIe CITOpa WIIH JJUCKYCCUU HAa HAYYHYIO TeMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOTO.



Ipunsamue cebs u Opyeux:
- TpU3HABATh CBOE MPaBO HA OMIMOKY MPHU pElIeHUH (U3NYECKUX 3a7ad WM B YTBEPXKACHUAX Ha
HAyYHBIC TEMBI U TaKOE )K€ MPaBO APYTOTO.
IIpeanMeTHbIE pe3yabTaThl

Ilpeomemmnoie pe3ynomamel uzyueHus Kypca gpusuku 7 Knacca:

- UCTIOJIB30BATh MOHATHSA: (PU3NYECKUE U XMMHYECKUE SBJICHUS, HAOIIOJCHUE, SKCIIEPUMEHT, MOJICIIb,
TUIOTE3a; CIUHUIBI (U3MYECKUX BEJIMYMH; aTOM, MOJIEKYyJla, arperaTHbIe COCTOSHHUS BEIIECTBA
(TBE€pmoe, KUIKOoe, Tra3000pa3HOE); MEXaHMUYECKOe JBH)KEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHEHHOE), TPAeKTOpHs, paBHOJCHCTByromas cwi, naedopmarus (yrnpyras, MIACTHYECKAs),
HEBECOMOCTD, COOOIIAIONITUECS COCY/IBI;

- paznmuuath sBIeHUs (AUQQy3us; TEIIOBOS IBUKCHHUE YaCTHUI] BEIIECTBA; PABHOMEPHOE JBMKCHHUEC;
HEPaBHOMEPHOE IBUKECHHE; MHEPIIMS; B3AMMOACHCTBHE TEJI; PABHOBECHUE TBEPABIX TEJ C 3aKPEIIEHHOMN
OCBIO BpallleHUs; Tiepefada JaBICHUS TBEPABIMU TENaMH, KUIKOCTSIMH W Ta3aMHu; aTMOc(epHOe
JaBJICHUE; TUTABAaHUE TEI; MPEBpAlllCHHEe MEXaHWYECKOW DHEPTruu) IO OMHCAHUI0 HX XapaKTEePHBIX
CBOWCTB U HA OCHOBE OIIBITOB, ICMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOe SBIICHHCE;

- pacmo3HaBaTh MPOSIBICHUE M3YyYEHHBIX (DU3UYCCKUX SBJICHHM B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
(dbu3HUYecKure SIBICHUS B IPUPOJIC: TPUMEPHI ABMKECHUS C PA3IMYHBIMUA CKOPOCTSIMH B )KHBOW M HEXKHBOU
MIPUPO/IS; NEHCTBHE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(EPHOTO JaBJICHUS Ha )KUBOM
OpraHM3M; TUIABAaHUE PHIO; PhIYard B TEJIC YEIIOBEKA; MPH 3TOM MEPEBOJUTH MPAKTHUYECKYIO 3a7a49y B
y4eOHYI0, BBIICTIATH CYIIIECTBEHHbIE CBOWCTBA/ MPU3HAKU (DU3MUECKUX SBIICHHUIA,

- ONHUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (YM3MUCCKUE SBJICHHSI, UCIOIB3YS (PU3NUYCCKUE BEIMIMHBI
(Macca, 00bEM, IIOTHOCTD BEIIECTBA, BpEMS, yTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIa
TSDKECTHU, BEC TeJa, CUJla TPEHHUs, JaBJIeHHE (TBEPAOTO Tea, )KUAKOCTH, Ia3a), BHITAJKUBAIONIAS CHIIA,
MexaHu4eckas paboTa, MOITHOCTbh, IJICUYO CHJIBI, MOMEHT CHJIbI, KOA((HUIIMEHT MOJIE3HOTO JEeHCTBHS
MEXaHU3MOB, KHHETHYECKas W TOTCHIMAIbHAS SHEPrus); MpPU OMHCAHWUU TMPABHIBHO TPAKTOBATh
(bu3MYeCKUN CMBICI HCIOJIb3YeMbIX BEIUYHH, UX O0O03HAYEHUS W EIUHHIIBI (PU3MYECKUX BEITUYMH,
HaXOJIUTh (POPMYITBI, CBSI3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIMYUHY C IPYTHMH BeJTUYHMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEITUYHH;

- XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SBJICHUS U MPOIECCHI, UCTIONIB3Ys MPaBUIa CI0KCHUS
cu (BAOJb OJTHOM TpsiMOiA), 3akoH [lackans, 3aKkoH ApXumena, MpaBUJIO paBHOBECHs pbryara (0110Ka),
«30JI0TO€ TPABHJIO» MEXAHWKHU, 3aKOH COXPAHEHUS MEXAHWYECKOW SHEpPruu; MpU ITOM J1aBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

- 0OBSICHATH (U3UYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYyaIlHil
MPAaKTUKO - OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH NMPUUYMHHO — CIEIACTBEHHBIE CBS3U, CTPOUTH
oOBsicHeHHe U3 | - 2 JIOTMYECKUX 1IaroB ¢ ONopoi Ha 1 - 2 W3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBJICHUI,
(bu3MUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

- pemaTh pacu€THble 3amayul B 1 — 2 JEWCTBHsI, MCTONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE
¢bu3nuecKkue BENUYMHBI: Ha OCHOBE aHallM3a YCJIOBMS 3aJadyd 3alUChIBaTh KPaTKOe YCIOBUE,
MOACTABIIATh (PU3UYECKUE BEIMYMHBI B (OPMYIBI M TMPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE IS PELICHUsS 3a/1a4, OICHUBATh PEAIMCTUYHOCTH MONTYYCHHON (Qu3ndecKon
BCJIIUYUHLI,

- pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIU (HU3HUECKUX METOJOB; B OMMMCAHUU
HCCTIEZIOBAHUS BBIICISATh MPOBEPSIEMOE MPEINOIOKEHUE (TUIIOTE3Y), pa3iniaTh U UHTEPIPETUPOBATH
MOJTYYEHHBIN pe3ysIbTaT, HAXOJUTh OMIMOKH B XOJI€ OMBITA, JIeJaTh BBIBOJIBI IO €T0 pe3ysIbTaTaM;

- TMPOBOJIUTH OMNBITHl MO HAOTIOACHUIO (PU3NYECKUX SBICHUH WM (PU3NYECKHX CBOMCTB Ted:
dbopMynupoBaTh MPOBEPSIEMBIE IPEANOJIOXKEHUs, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyIOBaHUs, 3aITUCHIBATH X0/ OMBITa U (HOPMYIUPOBATH BHIBOJIBI;

- BBITIOJTHATD MPSMbBIC U3MEPEHHS PACCTOSIHUS, BpEMEHH, MACChI Tella, 00bEMa, CUITBI M TEMIIEPATYPHI C
MCIOJIb30BaHUEM aHAJOTOBBIX U HU(POBBIX MPHOOPOB; 3aMUCHIBATH MOKAa3aHUSI MPUOOPOB C yUETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUII;

- IPOBOJMTH UCCIIEIOBAaHUE 3aBUCIMOCTH OJHOW (PU3UYECKON BETUYHUHBI OT IPYrOi C UCMOIb30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH TyTH PABHOMEPHO JBUXKYIIETOCS TeJla OT BPEMEHHU JBHIKEHUS TEIa,
CHJIBI TPEHUS CKOJBXKEHHs OT Beca Tella, KauyecTBa 00pabOTKU MOBEPXHOCTEH TN W HE3aBUCHUMOCTHU
CUJIBI TPEHUs OT IUIOIIAAA COMPUKOCHOBEHUS TEJ; CHJIbl YHNPYTOCTH OT YMJIUHEHUS NPYKUHBI,
BBITAJIKMBAIONICH CHIIBI OT O0bEéMa MOTPY:KEHHOM dYacTh Tela W OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBHUCHUMOCTH OT TUIOTHOCTH TeJia, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJIO; YCIOBUN TJIABAHMS



TeJ, yCIIOBUM paBHOBECHsI pblyara v O0JIOKOB); y9acTBOBaTh B INIAHUPOBAHUN YI€OHOTO UCCIIEOBAHUSA,
coOMpaTh yCTAaHOBKY M BBHIMOJHATH HM3MEPEHUs, CIeAys MNPEeIJIOKCHHOMY IUIaHy, (DUKCHpPOBATh
pe3yabTaThl TMOJYYCHHOW 3aBUCHMOCTH (U3MYECKUX BEIWYUMH B BHUAC MPEIJIOKEHHBIX TaOJHIl U
rpaduKoB, JeNaTh BHIBOJBI IO PE3YJIbTaTaM MCCIEIOBAHNUS,
- IPOBOJIUTH KOCBEHHBIE U3MEPECHUSI (PU3UIECKUX BETUYMH (TJIOTHOCTH BEIIECTBA YKHIKOCTH U TBEPOTO
TeNa; CWJia TPEHUsI CKOJIBKEHHS; JIaBIICHUE BO3/]yXa; BBITAJIKMBAIOIIAS CHJA, JCHCTBYIOIIAs Ha
MOTPYKEHHOE B JKUJKOCTh TEJ0; KOA(PGUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIICIYsI
MPEAJIOKEHHON UHCTPYKIIUU; IIPU BHITIOJTHEHUU U3MEPEHUN COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
M BBIYMCIIATEH 3HAYE€HHE HCKOMOM BEJIMYHHEI
- yKa3pIBaTh MPUHIUNBI JCUCTBUS NTPHOOPOB M TEXHUYECKUX YCTPOWMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIONINECS COCYAbl, OapoMeTp, phluar, IMOABUKHBIA W HEMOJBM)KHBIA OJIOK,
HAKJIOHHAS IIOCKOCTh;
- XapaKTEePU30BaTh MPUHITUIIBI JEHCTBUS N3YUECHHBIX TPHOOPOB U TEXHHYECKUX YCTPOUCTB C OMOPOM Ha
UX onucaHus (B TOM YHCIIE: TMOJIIMIHUKHU, YCTPOWCTBO BOJOMNPOBOJA, THUJPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, MOPIITHEBON HACOC, apEOMET]P), UCIIONB3Ysl 3HAHUS O CBOMCTBAX (PM3HUYECKUX
SBJICHUI U HEOOXOMMbIe (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
- TPUBOAWTH HPUMEPHl / HAXOAUTh HHPOPMAIHMIO O MPUMEpax NPAKTUYECKOTO HCIIOIb30BAHMS
(Gu3MUeCKUX 3HAHUI B TIOBCEIHEBHOM >KM3HH IS oOecriedeHuss 0€30MacHOCTH TpU OOpalleHuu ¢
npubopaMu M TEXHUYECKHMMH YyCTPOWCTBAMH, COXpAHEHHs 3JI0pPOBbS U COONIOJEHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIICH cpefie;
- coOMI0IaTh MpaBUiia TEXHUKU O€30MacCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHEM;
- OCYIIECTBISITh OTOOP MCTOYHHKOB WH(GOpPMAIMU B ceTH MHTEpHET B COOTBETCTBHH C 3aJaHHBIM
MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIUXCS 3HAHUM U MyTEM CpaBHEHUS PA3JIMYHBIX HCTOYHHUKOB
BBIJICIISITH HH(GOPMAIIUIO, KOTOpas SBJISICTCS TPOTUBOPEYUBOUN MIIK MOXKET ObITh HEAOCTOBEPHOIA;
- MCTIOJIb30BATh MIPH BHINIOJHEHUH YUE€OHBIX 33JaHUN HAYYHO — MOMYJSPHYIO TUTEpaTypy HU3N4ecKoro
colepKaHusl, CIpPAaBOYHBIE MaTepHalibl, pecypchl cetu MHTepHeT; BlageTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;
- CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2 — 3 MCTOYHUKOB
uHpopManuu (HU3HUECKOTO COAECp)KAHUS, B TOM 4YHCIE NMyOIMYHO AeNaTh KpaTKue COOOIIEHHUS O
pe3ylibraTax MPOCKTOB MM YYSOHBIX MCCIICIOBAHUI; MPU ATOM I'PaMOTHO UCIOJIL30BaTh U3yUEHHBIH
MOHATHIMHBIN anmapar Kypca (U3uKH, COPOBOXKAATH BBHICTYIUICHUE MTPE3CHTAIINEIH;
- MPU BBIMOJHEHUU YYEOHBIX MPOEKTOB W HCCIICOBAHUN pPACIIPENENSITh 00S3aHHOCTH B TpyNIe B
COOTBETCTBUU C IOCTABJICHHBIMH 3a/Ja4aMH, CICIUTh 3a BBHIIOJHCHUEM IJIaHA JCHCTBHH, aleKBaTHO
OIICHMBAaTh COOCTBEHHBIM BKJIAJl B JICATEIBHOCTh TPYIMIbI, BHICTPAaUBaTh KOMMYHUKATHBHOE
B3aMMO/ICIICTBIE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

IlIpeomemnuie pezyromamot uzyuenusn Kypca puszuxku 8 knacca:

[TpenMeTHBIE pe3yabTaThl JOHKHBI OTPakaTh CPOPMUPOBAHHOCTD Y 00YUAIOUINXCS YMEHUMN:
- WCIOJB30BaTh MOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBMKEHHE AaTOMOB M MOJEKYII,
arperatHble COCTOSIHUS BEUIECTBAa, KPUCTAINIMYECKHME W aMop(Hble Tena, HaCBILEHHBIH U
HEHaCBILICHHBIN Map, BIAXHOCTh BO3AYXa; TEMIEPATypa, BHYTPEHHS dHEPIUs, TEIJIOBOW JABUTaTElNb;
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsi, SIEKTPUUECKOE M0JIe, TPOBOAHUKH U JUJIEKTPUKHU, TOCTOSHHBIN
NEKTPUYECKUI TOK, MArHUTHOE T10JIE;
- pasnuuaTh SBJIEHUS (TEIUIOBOE pacIIMpEHHUE /cKaThe, TEIUIoNepejada, TEIJIOBOE pPaBHOBECHE,
CMauMBaHME, KaNWUISPHbIE SBJICHUS, MWCIAPEHHE, KOHJEHCALUs, IUIABJIEHUE, KpUCTAJIM3aLus
(oTBepneBaHME), KHUIEHHME, Temonepeaadya (TEIUIONPOBOAHOCTh, KOHBEKIUS, MU3JIy4EHHUE);
AJIEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsA0B, NEUCTBUS DJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMO/ICIICTBIE MarHUTOB, JEHCTBHE MarHUTHOTO IOJIS Ha MPOBOJAHHMK C TOKOM) IO OMHCAaHUIO MX
XapaKTepHBIX CBOICTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;
- pacro3HaBaTh MPOSIBICHHE M3YUYEHHBIX (PU3NYECKHUX SIBICHUU B OKpYXalolleM MHUpPE, B TOM 4YHCIIEe
¢dusnyeckue SBICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHXKEHHE M KAaWUISIpHBIE SBICHHUS B MPHPOJIE,
KpHUCTaUIbl B mpupoje, nsnydenue CousiHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHUE
POCBI, TyMaHa, MHEesl, CHEeTa; JJIEKTPUUYECKHE SIBICHUS B aTMOc(epe, HIeKTPUUECTBO KHUBBIX OPraHU3MOB;
MarHuTHoOe mojie 3eMiH, Ipei( MOJIF0COB, POJIb MArHUTHOTO IOJIS JUIS JKU3HU Ha 3eMie, MOJIIpHOe
CHUSIHME; TIPU 3TOM NEPEBOANTH MPAKTUUECKYIO 33/1a4y B y4eOHYI0, BBIIEISTh CYIIIECTBEHHbIE CBOMCTBA
/npu3HaKy (PU3NYECKUX SBICHUH;



- XapaKTepu30BaTh CBOMCTBA TeJ, GU3NUECKUE ABICHUS 1 IPOLIECCHI, UCIIOIb3Yysl OCHOBHBIE ITOJI0KEHUS
MOJICKYJISIPHO — KHHETHYECKOW TEOPHM CTPOCHMS BEIIECTBA, NMPHUHIMII CYMEPIO3UIMH Ioyiell (Ha
KayeCTBEHHOM YpOBHE), 3aKOH COXpaHEHMs 3apsAaa, 3akoH Oma Juis ydacTka Ienu, 3akoH Jxoyms —
JleHna, 3aKOH COXpaHEeHHUsI SHEPTHH; IPH 3TOM J1aBaTh CIIOBECHYIO (POPMYTHPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTU4YEeCKOE BBIPAKEHUE;

- 00BSCHATH (PU3NYECKHE TPOILIECCH M CBOIMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallui MPAKTUKO —
OPHEHTUPOBAHHOI'O XapaKTepa: BIABIATh HIPUUMHHO — CIIECTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1
— 2 JIOTMYECKUX IIaroB ¢ omnopoil Ha 1 — 2 u3yuyeHHBIX CBOWCTBA (PU3UYECKUX SBICHUH, (PH3HUECKUX
3aKOHOB U 3aKOHOMEPHOCTEH;

- pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIH (PU3NYECKUX METOJIOB; UCIIONb3Ys
OIMCaHME UCCIIEIOBAHUS, BBIIEIATH IPOBEPSEMOE ITPEIIOI0KEHHUE, OLIEHUBATh IPAaBUIIBHOCTD MOpsAKA
MIPOBE/ICHUS MCCIIEIOBAHNUS, JI€1aTh BBIBObI;

- pewatb pacy€THble 3aaud B 2 — 3 JEHCTBHA, MCIOJB3YS 3aKOHBI U (POPMYJIbl, CBSI3bIBAIOLIUE
¢u3nveckre BeTMYMHBI: HA OCHOBE aHAJIM3a YCIOBHSA 3a/1a4M 3alMChIBATh KPAaTKOE yCIOBUE, BBISBIATDH
HE/IOCTAaTOK JAHHBIX JJI PELIeHMs 3a/adyM, BbIOMpaTh 3aKOHbI M (OPMyJIbl, HEOOXOOUMBbIE s €€
pelIeHHs], MPOBOAUTH PacuéThl U CpPAaBHUBATH IOJYYCHHOE 3HAUYECHUE (PU3UUECKOM BEIHMYMHBI C
M3BECTHBIMU JIaHHBIMU;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIM (U3UIECKUX METOAOB; HCIIOIB3YS
OIMCaHME UCCIIEIOBAHUS, BBIICIATH IPOBEPSEMOE ITPEIIIOI0KEHHUE, OLIEHUBATh PAaBUIIBHOCTD MOpsAKa
MIPOBE/ICHUS MCCIIEIOBAHNUS, JI€TaTh BBIBOIBI;

- NPOBOAMUTH ONBITHl O HAONIOACHUIO (U3UUECKUX SIBICHUH WM (U3UYECKUX CBONCTB Tel
(KanmMJUTApHBIE SIBIICHUS, 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro o0b&Ma, TeMIepaTypbl; CKOPOCTH
mporecca OCThbIBaHMsI / HarpeBaHWs IpU M3JIyYeHMM OT LBeTa H3Jydarolled / morjouaroiei
MOBEPXHOCTH; CKOPOCTh MCHAPEHHUs] BOJABI OT TEMIIEPATYPHI KUAKOCTH U IUIOIIAAHN €€ MOBEPXHOCTH;
JIEKTpHU3allUsg Tel M B3aUMOACUCTBUE DJIEKTPUUYECKHUX 3apsiOB; B3aUMOJEHCTBUE IOCTOSHHBIX
MarHMWTOB, BU3yaJH3allsi MAaTHUTHBIX MOJIEH MMOCTOSIHHBIX MAarHUTOB; JACHCTBHS MAarHUTHOTO TOJS HA
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUIATENsl MOCTOSHHOIO TOKA):
(dbopMyIHpOBaTh TPOBEpsSEMBbIE TPEANONIOKEHUS,, CcOOMpaTh YCTAaHOBKY W3 TPEAIOKEHHOTO
000pyI0BaHUS; ONTUCBIBATh X0/ OMBITA U (HOPMYIUPOBATH BBIBO/IbI;

- BBINIOJHATH NPSIMbIE U3MEPEHUS] TEMIIEPaTyphbl, OTHOCUTEIBHON BIIAYKHOCTH BO3JlyXa, CHUJIBI TOKA,
HaNpsHKEHUs C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U AATYMKOB (PU3NUECKUX BEIMYMH; CPABHUBATh
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH;

- IPOBOJUTH UCCIIEI0BAaHHE 3aBUCUMOCTH OJTHON (PM3UUECKOM BETMYMHBI OT APYTOl C UCIOIb30BaHUEM
MPSIMBIX H3MEPEHHH (3aBUCUMOCTh COTIPOTUBIICHUS MPOBOIHMKA OT €r0 JUTWHBI, IJIOMIA N OTIEPEYHOTO
CEUEHMsI U YAEIbHOIO COIIPOTHBIICHHS BELIECTBA MPOBOHMKA; CHIIbI TOKA, UAYILET0o Yepe3 MPOBOHUK,
OT HAIPsDKEHHsI Ha MPOBOTHUKE; MCCIIEOBAHUE IOCIEIOBATEIHHOTO U MApauIeIbHOTO COCTUHEHUI
IIPOBOJIHUKOB): IJIAHUPOBATh MCCIEOBAHUE, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUs, CIeays
MPEUIOKEHHOMY TUIaHy, (UKCHPOBATh PE3YNbTaThl MOJYYCHHOW 3aBUCHMOCTH B BHUJAE TaOIUI] U
rpaduKoB, JieNaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEC0OBAHUS;

- TIPOBOJIUTH KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BENWYHMH (yAelbHAs TEIIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE MTPOBOJIHUKA, pabOTa U MOIIHOCTh 3JIEKTPUYECKOIO TOKA): IMJIAHUPOBATh U3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MpPEUIOKEHHOW WHCTPYKIUU, W BBIYUCIATH
3Ha4YeHUE BEJINUMHBI,

- co0MI01aTh MpaBUiIa TEXHUKU O€30M1aCHOCTH MpH padboTe ¢ 1ab0paToOpHbIM 000PYI0BaHUEM;

- XapaKTepU30BaTh MPUHIIMIIBI AEUCTBUS N3YUYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOii Ha
UX omnucaHus (B TOM YHCIIE: CUCTEMa OTOIUICHHs JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMIIepMeTp,
BOJIETMETpP, CUYETUMK DJIEKTPUUYECKON IHEpPruu, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTeIbHbIE
AIIEKTPONIPHOOPHI (MIPUMEPHI), INEKTPUIECKHE NPEAOXPAHUTEIH; IEKTPOMArHUT, JJIEKTPOIABUTATEIh
MOCTOSIHHOTO TOKa), MCIONB3ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SBIEHUNH U HE0O0XOAUMBIE
¢bu3nveckre 3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOICTBA W H3MEPUTENbHBIE MPHUOOPHI MO CXeMaM |
CXEMaTHYHBIM PUCYHKaM (SKUAKOCTHBIH TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETp, ABHTATEIh
BHYTPEHHEI0 CrOpaHUs, 3JIEKTPOCKOIN, PEOCTaT); COCTAaBIATh CXEMbl JJIEKTPUUYECKUX Iemneil ¢
MOCJICIOBATEIbHBIM H TapajUIeIbHBIM COSTMHEHHEM JJIEMEHTOB, pasjifuasi yCIOBHBIE 0003HAUYCHUS
3JIEMEHTOB JIEKTPUYECKHX LIETICH;



- NPUBOJUTH TMPHUMEPHl / HAXOAWUTh WHPOPMALHUIO O TMpUMEpax MPAKTUYECKOTO HCIIOIb30BaHUS
(bu3MUYECKUX 3HAHWN B MOBCEAHEBHOW >KM3HM JUIs oOecredeHuss 0e30MacHOCTU TpU OOpalIeHUH C
npubopaMH ¥ TEXHUYECKHMH YCTPONCTBAMH, COXPAHCHHS 3/I0pOBbsI M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLIEeH cpee;
- OCYIIECTBJIATh TMOWMCK HH(popManmu (U3NIECKOTO COACpKaHUus B ceTu HTEepHeT, Ha OCHOBE
UMEIOIUXCS 3HAHUH U MYTEM CpaBHEHUS JIOTIOTHHUTEIBHBIX MCTOYHUKOB BBIICISITH WH(MOPMAIIUIO,
KOTOPAs SBJSIETCS IPOTHBOPEYMBOMN HITH MOXKET OBITh HEIOCTOBEPHOI;
- MCTIOJIb30BATh MIPH BHITIOJTHEHUH YUYCOHBIX 33/IaHUI HAYYHO — MOMYJISIPHYIO TUTEPATypy (HU3UIECKOTro
COZICp)KaHUs, CIPAaBOYHBIE MaTepuaibl, pecypchl cetd VHTEepHET; BiageTh NpHEMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
- co3/laBaTh COOCTBCHHBIC NMUCHMEHHBIC M KpaTKHE YCTHBIE COOOIIEHUs, 00001as nHPOPMALUIO H3
HECKOJIbKUX HCTOYHUKOB (PU3UUYECKOTO COJIEPKaHUs, B TOM YHUCIIC yOJIUYHO MPEICTABISAThH PE3yIbTaThI
MIPOSKTHON MJIM MCCIICAOBATEIILCKOM ACATEIBHOCTH; TP 3TOM T'PAaMOTHO HCIIOJIb30BaTh W3YUEHHBIN
MOHATHIHBIN ammapar Kypca GU3uKH, COMPOBOXKAATH BEICTYIUICHHE MTPE3CHTAIINCIH;
- TIpU BBINOJIHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAHWN (DU3MYECKHX MPOIECCOB PACHPEILIIATh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C MIOCTABJICHHBIMH 33a4aMU, CICAUTh 32 BBIITOJIHCHHUEM TUIaHA
JEWCTBUI M KOPPEKTHPOBATH €T0, aJICKBATHO OIICHUBATH COOCTBEHHBIN BKJIA]l B IEATEILHOCTD TPYIIIIHI;
BBICTpanBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, IPOSBIISi TOTOBHOCTh pa3peniaTh KOH(IUKTHI.
Ilpeomemmnuie pezynomamet uzyuenus Kypca uzuku 9 knacca:

[TpenmeTHble pe3ynbTaThl JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Yy 00YUaIOIIUXCS YMEHUI:
- WCIOJIb30BaTh IOHSATHS: CUCTEMA OTCUETA, MaTepualbHas TOYKA, TPACKTOPHUSA, OTHOCHUTEIBHOCTH
MEXaHUYECKOTo JBHXEHHUs, Aedopmarus (ymnpyras, MjiacTUdeckas), TPeHHE, LEHTPOCTPEMUTEIbHOEe
YCKOpEHHUE, HEBECOMOCTbh U MEPETPy3KH; LEHTP TAKECTHU; aOCOJIFOTHO TBEPIOE TENO, LIEHTP TSHKECTU
TBEPJIOrO Tela, paBHOBECHE; MEXaHMYECKHUE KOJIeOaHUS M BOJHBI, 3BYK, HHOPA3BYK U YIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTAIIBHO30PKOCTH,
CIIEKTpbl MCIYCKAHUS U MOIJIOIIEHUs; anbda -, 6era - U ramMma — W3JIy4eHHs, U30TOIBI, saepHas
JHEPreTHKa;
- pa3nuyarh sBJIEHUs (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEIHOE IBUKEHHUE, PABHOYCKOPEHHOE
NPSIMOJIMHEIHOE JIBUJKEHUE, CBOOOIHOE IMaJieHUuE TEJ, PaBHOMEPHOE JBM)KEHHUE IO OKPYKHOCTH,
B3aUMOJICHICTBHE Te€J, pEaKTUBHOE [BW)KEHHE, KoJjebaTeslibHOEe JBHXKEHHE (3aTyXamoolue |
BBIHY)KJICHHbIE KOJieOaHUs), PE30HAHC, BOJHOBOE JIBUKCHHE, OTPAXCHHUE 3BYKA, DJEKTPOMArHUTHAsS
MHIYKLUA, IPIMOJIIMHEWHOE PACIIPOCTPAHEHHUE, OTPAKEHHUE U IIPEIIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE
OTpaXKEHHE CBETa, pa3JIOKEHHE OeNoro cBeTa B CIEKTP U CIO0XKEHHE CIEKTpPalbHBIX IIBETOB,
€CTECTBEHHAsl PaJHOaKTUBHOCTh, BOSHUKHOBEHUE JINHEWYATOIO CIIEKTpa U3Iy4YEHHs ) M0 OMMCAHUIO UX
XapaKTEepHBIX CBOWCTB U HAa OCHOBE OMNBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBIICHUE;
- pacrmo3HaBaTh MPOSBICHUE M3YYEHHBIX (M3MUECKUX SIBICHUH B OKpY)KaIOLIeM MHUpe (B TOM YHCIe
¢u3nueckre sBIEHUS B IMPHUPOJAE: NPWINBBI U OTIUBBI, ABHXKEeHHE IIaHEeT COJIHEYHOW CUCTEMBI,
PEaKTUBHOE JBM)KCHHE JKMBBIX OPraHHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH, 3EMIICTPSICEHHUE,
ceficMMuecKHue BOJHBI, I[yHaMH, 9XO, I[BETa TeJ, ONTHYECKUE SIBICHUS B MPUPOJE, OMOIOrHYecKoe
JeWCcTBUE  BUAMMOIrO, yIbTPaUOJIETOBOTO U  PEHTICHOBCKOTO  H3IYy4eHHMH; eCTECTBEHHBIN
paavoaKkTUBHBIN (DOH, KOCMUYECKHE JY4YH, DPAaJUOAKTUBHOE H3Iy4EHHE MPHUPOJHBIX MHHEPAJIOB;
NEMCTBHE PaJUOAKTUBHBIX U3JIyYEHUN HAa OPraHU3M YeJIOBEKa), IPU 3TOM IEPEBOAUTH IPAKTHUECKYIO
3a/1auy B y4eOHYIO, BbIIEISATh CYIIIECTBEHHbIE CBOMCTBA / MPU3HAKU (DU3UUYECKUX SIBICHUI;
- ONMUCHIBATh M3y4YEHHbIE CBOWCTBA Tel U (PU3MUECKHUE SBICHUS, MCIIONB3Ys (PU3MUECKHE BEITUUMHBI
(cpeaHsisi 1 MTHOBEHHAs! CKOPOCTh Teja MpU HEPAaBHOMEPHOM JBUKEHHMH, YCKOPEHHE, MepeMEIlEeHNE,
IyTh, YIJIOBasg CKOPOCTb, CHJIa TPEHHs, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO
NaJieHusl, BEC Tea, UMITYJIbC TeNa, UMITYJIbC CHIIbI, MEXaHU4YecKasi padoTa U MOILITHOCTb, IIOTEHIAIbHAS
JHEPIUs Teja, MOAHATOrO Haj IMOBEPXHOCTBIO 3€MIIM, IOTCHIMAJIbHAS JDHEPIUs CXKATOU IPYKUHBI,
KMHETUYeCKasi YHeprus, MOoJIHasi MEXaHU4ecKasi SDHEpPIHsl, IepHo/] U 4acToTa KoJeOaHui, AJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTellb MPEJIOMIICHHS CPe/ibl); MPU OMHCAHUU
MPaBWIbHO TPAKTOBaTh (U3UYECKUN CMBICT MCIOIb3YEMbIX BEIUYMH, OOO3HAYEHHS] U €IUHUIIBI
(bU3NYECKUX BETUYNH, HAXOUTH (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUHUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IpapUKU U3y4EHHBIX 3aBUCUMOCTEN (DPU3HMUECKUX BEIUYUH;
- XapaKTepH30BaTh CBOMCTBA Tell, (PM3NYECKHE SBJICHHS M MPOLECCHI, UCTONb3Ysl 3aKOH COXPAaHEHUS
SHEPIHH, 3aKOH BCEMHMPHOIO TATOTEHUS, NPUHIMI CYNEPHO3ULIHMH CHJI, TPUHIUI OTHOCHTEIBHOCTH
lNanunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKCHUS U IIPEJIOMIICHHUS CBETA,



3aKOHBI COXpPaHEHUsS 3apsiIOBOTO M MacCOBOTO YHCENl HPU SAIEPHBIX PEaKIUAX; MPU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHUE;

- OOBSICHATH (PU3NYECKUE TPOLIECCHl U CBOICTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyallMil MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BHISBIATH MIPUUUHHO-CIEJACTBEHHBIE CBS3H, CTPOUTH OOBSCHEHUE U3 2
— 3 JOTMYECKHMX IIAaroB ¢ ONMOpPOM Ha 2 — 3 M3yYEHHBIX CBOMCTBA (PM3MYECKHUX SBICHHUH, (PU3NUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemiath pacy€THbIE 33auu (ONMUpPAIOIIKEcs Ha cUCTeMy U3 2 — 3 ypaBHEHMIA), UCIIOJIb3Yys 3aKOHBI U
(bopmyIbl, cBA3bIBarOIME (hU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 33Jjaudl 3alMChIBATh
KpaTKO€ YCJIOBUE, BBISBJIATH HEAOCTAIOIINE U U30BITOUHBIE TaHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOAUMBIC Ul PEIICHHsI, MPOBOAUTH PACUETHI M OICHHMBATH PEATHCTUYHOCTH IOJIyYEHHOTO
3HaYeHUS PU3NYECKON BETUUHHBI;

- pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh IPU MOMOUIM (PU3UIECKUX METOAOB; HCIIONIB3YS
OIHMCaHUE UCCIIEeI0OBAaHMS, BBIICISITH IPOBEPsieMOe NMPEANOI0KEHHIE, OLIEHUBAThH IPABHIIBHOCTD MOPSAKA
MIPOBE/ICHUS MCCIIEIOBAHNUS, IeIaTh BBIBOIbI, HHTEPIPETHPOBATH PE3YNIbTAaThl HAOIIOICHUI U OIIBITOB;
- IPOBOJUTH OMBITHI IO HAOTIOACHHIO (PU3UUECKUX SBJICHUHN WM GU3NYECKUX CBOUCTB Tel (M3ydeHue
BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHMsI SHEPIUU; 3aBUCUMOCTH IIepuojaa KoseOaHui
MPYXUHHOTO MasTHHUKA OT MAacChl Tpy3a M >KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT aMIUIUTYbI
MaJIbIX KOJIeOaHUi; MPSIMOJIMHEIHOE paclpOCTpaHEHHE CBETa, pa3jioKeHHEe Oeoro cBeTa B CIIEKT;
M3Y4YE€HHE CBOMCTB M300paKeHH B IIJIOCKOM 3€pKalie U CBOMCTB N300paxKeHHsI IpeIMeTa B COOMparoIien
TMH3e;, HAOIIOJCHUE CIUIOIIHBIX W JIMHEWYAThIX CIEKTPOB M3IIYYCHHS): CAMOCTOSITEIBHO COOMpPATh
YCTaHOBKY M3 M30BITOYHOTO Habopa 00OpYAOBAaHUS, OMHCHIBATH XOJ OINbITA U €ro pe3yJbTaThl,
(hOopMyIIMPOBATH BEIBOJIBI;

- TMPOBOAUTH MpPH HEOOXOIUMOCTU CEpUI0 MPSIMBIX H3MEpPEHUll, Omperelnss CpeaHee 3HaueHue
u3MepsieMoil BennuuHbl ((POKyCHOE paccTOssHHE cOOMparoUIei! IMH3b1); 000CHOBBIBATH BHIOOP criocoda
U3MepeHus / U3MEPUTETHLHOTO MPHOopa;

- TMPOBOJAUTH HCCIEIOBAHUE 3aBUCHUMOCTEH (M3WYECKHX BEIMYMH C HCIIOJIB30BAaHHEM HPSIMBIX
U3MepeHuil (3aBUCUMOCTh NYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JABI)KEHHU 0€3 HauaibHOU
CKOpOCTH; TIepHoJa KOIeOaHWH MaTeMaTHYeCKOTrO0 MAasTHHKA OT UIMHBI HUTH; 3aBUCUMOCTH yTja
OTpaXKeHUs OT yrja MajeHus): IJIaHUPOBaTh HCCIEAOBaHUE, CAMOCTOATEIHLHO COOMpaTh YCTaHOBKY,
(bUKCUPOBATh pPE3yabTATHI ITOIYIEHHON 3aBUCUMOCTH (PU3NIECKUX BEIMYHH B BH/JIE TAOIHII U TPaUKOB,
JIeNaTh BBIBOJIBI [0 PE3yJIbTaTaM UCCIICJOBAHMUS,

- IPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUUMH (CpPEHss CKOPOCTh U YCKOPEHHE Tella MpU
PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHUE CBOOOJHOIO MaJACHUs, KECTKOCTh MPYKUHBI, KOA(PPUIIEHT
TPEHUsSI CKOJIbKEHHS, MEXaHudeckas pabdoTa M MOIIHOCTb, YacTOoTa W NepuoJ KosneOaHui
MaTEMaTHYECKOT0 U MPY>KUHHOTO MassTHUKOB, ONITHYECKAsl CHjla COOUpAIONIel TUH3bI, pPaliOaKTUBHBIN
(OH): MIIaHUPOBATh U3MEPEHUS; COOMPATh FIKCIIEPUMEHTAIBLHYIO YCTAHOBKY U BBINIOJIHATH U3MEpPEHUS,
cienysl IpeaoKeHHOW MHCTPYKIMH; BBIUUCIATh 3HAUEHUE BEJIUYMHBI U aHAJIM3UPOBATh MOJYyYEHHbIE
pe3yJIbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;

- pa3iaryaTh OCHOBHBIC TPU3HAKU U3YUEHHBIX (DU3NYECKUX MOJENEH: MaTepuaibHas ToOuKa, abCONIOTHO
TBEP0E TEJI0, TOUSUHBII NCTOUYHUK CBETA, JIy4, TOHKAs JIMH3a, INIAHETapHask MOJIEJIb aTOMa, HYKJIOHHAs
MOJIE€Tb ATOMHOTO £]1pa;

- XapaKTepU30BaTh IPUHIIMIIBI IEHCTBUS U3yUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C ONOPOIL Ha
UX omnucaHus (B TOM 4YHCIE: COUAOMETp, JATUUKHU TIOJOKEHUS, PACCTOSIHUS U YCKOPEHHS, paKera,
9XO0JIOT, OYKH, MEPUCKOMN, (oToamnmnapar, ONTUYECKUE CBETOBOJIbI, CIEKTPOCKON, AO3MMETP, KaMepa
Bunscona), ucnons3ys 3HaHUS O CBOMCTBax (PU3MUECKHX SIBICHUN M HEOOXOAMMbIE (U3MUYECKUE
3aKOHOMEPHOCTH;

- co0JMI0/1aTh MpaBUJia TEXHUKH 0€3011acCHOCTH NMpH padoTe ¢ 1abopaTOPHBIM 000PYA0BAaHHEM;

- HCIOJIb30BaThb CXEMbl M CXEMaTHYeCKHEe PHCYHKH W3YYEHHBIX TEXHHUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOIMYECKHX IPOLIECCOB IMPH PEHICHUH Y4eOHO-NPaKTHUYECKUX
3aJ1a4; ONTHYECKHE CXEMbI JJI MOCTPOCHUS N300paKeHH B IMJIOCKOM 3epKajie U coOuparomiei JuH3e;

- TPUBOAWTH MPUMEPHl / HAXOIUTh WH(GOPMAIMIO O MPUMEpPaX MPAKTHUECKOTO HCIHOJIb30BaHUS
(Gbu3NyecKux 3HAHUN B MOBCEAHEBHOM JKM3HM AJis oOecrieueHus 0e30MacHOCTH IMpHU OOpaIleHHH C
npubopaMM M TEXHHYECKHMH YCTPOHCTBaMH, COXpAaHEHHs 3/I0pOBbsi M COOJIOACHUS HOPM
AKOJIOTMUYECKOTO MOBEJICHUS B OKPY’KaIOLLEH Cpene;



- OCYLIECTBJIATh MOUCK MH(pOpMaLMU (PU3MUECKOrO colepkaHus B ceTu VIHTepHeT, caMocTOATEIbHO
dbopMynHMpys TOMCKOBBIM 3alpoc, HAXOAUTh IMYTH OMNPEACICHHUS JOCTOBEPHOCTH IOJy4YCHHOMH
MH(pOpMaLUU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JJONOJHUTEIbHBIX HICTOUHUKOB;
- UCTIOJIH30BATh MPH BBHITIOJIHEHUH YUEOHBIX 3aJaHUN HAYYHO — MOMYJISAPHYIO JIUTEPATYPy PU3NIECKOTO
COIEp)KaHus, CIOPaBOYHBIE MaTepuansl, pecypcsl cetu MHTepHer; BiajgeTb NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
- CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OPMALIUU U3 HECKOJIBKUX
HCTOYHHUKOB (DU3NYECKOTO COACp)KaHUs, ITyOJUYHO TPEICTABIATh pPE3YJIbTaThl MPOCKTHON WIH
UCCJIEIOBATEIbCKON NIEATENbHOCTH; NPU 3TOM TI'PAMOTHO MCIOJIb30BaTh W3Y4YCHHBINA ITOHATUHHBIN
ammapar M3y4aeMmoro paszena (pU3MKH W CONpPOBOXIATh BBICTYIUICHHWE Ipe3eHTauueil ¢ y4érom
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.

Boinycknuk ocHO6HOII WIKOIbL HAYUUMCA:

- coOmojaTh mpaBuia 0€30MacCHOCTH M OXpaHbl TpyAa MpH paboTe ¢ yd4eOHBIM U Ja0OpaTOPHBIM
00opynOBaHUEM;
- TMOHUMATb CMBIC]I OCHOBHBIX (PU3MUYECKHMX TEPMUHOB: (PU3MYECKOe Teno, (pU3nueckoe sBICHHE,
¢dusnveckas BeIMYMHA, €TUHHUIIBI U3MEPECHHUS;
- pacmno3HaBaTb MpPOOJEMbI, KOTOpPbIE MOXHO pPELUTh NP TMOMOLIM (U3UUYECKUX METOJIOB;
aHAJIN3UPOBaTh OTACIBHBIE JTalbl IPOBEIACHHUS MCCICNOBAHUN M HMHTEPIPETUPOBATH PE3YJIbTATHI
HaOJIIOIEHUI U OIIBITOB;
- CTaBUTH OIBITHI 10 HCCIIEAOBAHUIO (PU3MUECKUX SBICHUH WM (PU3MYECKHX CBOMCTB Ten 6e3
WCTIOJB30BAHUSI TIPSAMBIX M3MEPEHHH; TpU 3TOM (HOPMYyIHpOBaTh MpodieMy/3agady y4eOHOTro
HKCHEPUMEHTa; CcOOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOT0 OOOpYyJIOBaHUS; IPOBOAUTH ONBIT U
(bopMyIHpOBATH BHIBOJIBI.
Ilpumeuanue. Ilpu mnpoBeeHUH HCCIEAOBaHUS (PU3UUECKUX SIBICHUH H3MEpHUTEIbHbIE NPUOOPHI
UCHOJIb3YIOTCSL JIMIIb KaK JAATYUKU U3MEPEHUs (PU3NUYECKUX BEJIMYMH. 3allMCU IOKA3aHUU TNPSAMBIX
M3MEPEHUH B 3TOM Cilyyae He TpedyeTcs.
- MIOHUMATh POJIb SKCIIEPUMEHTA B IOJTYYCHUN HAYIHOH MH(DOpMAIIHH;
- IPOBOJIUTH NPsIMbIE U3MEPEHUS (PU3UUYECKUX BEIMUMH: BPEMs, pacCTOsIHME, Macca Teja, 00beM, CHla,
TemIeparypa, aTMochepHOe J1aBJIeHNE, BIAKHOCTh BO3/yXa, HANPSHKEHNE, CHIIA TOKA, paJUalliOHHBIN
¢oH (C HUCHONBb30BaHUEM JIO3UMETpa); MpPHU 3TOM BHIOMpATh ONTHUMAJIBHBIA CHOCOO0 H3MEpEeHUs M
HCIIOJIB30BATh MIPOCTEUIINE METOABI OLIEHKH ITOIPEIIHOCTEN N3MEPEHUM.
IIpumeuanue. JIrobas yuebHasi mporpamMma J0JKHA 00eCIIeYrBaTh OBJIAICHUE TPSIMBIMU U3MEPEHUSIMU
BCEX MEPEUUCICHHBIX (PU3NYECKUX BETUYHH.
- TPOBOJUTH MCCIEJOBAHUE 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH C MCIIOJIB30BAaHUEM HPSMBIX
U3MEpEHUil: TpU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (UKCHPOBAaTh pe3yJbTaThl IOITYYEHHON
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BHUJE TaONMIl U TpaHKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
HCCIIE0BAHUS;
- TPOBOJMTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIUYMH: MPU BBINOJHEHUU HW3MEPEHUN coOupaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIJIEIysl IPEUIOKEHHON WHCTPYKLMH, BBIYUCIATh 3HAYCHHUE
BEJIMYMHBI M aHATIM3UPOBATh MOJYyYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHON TOYHOCTH U3MEPEHMI;
- AQHAIM3UPOBATh CUTYAIlUU IPAKTUKO-OPUEHTUPOBAHHOIO XApPAKTEpa, y3HABATh B HUX IPOSBICHUE
M3YYEHHBIX (U3UYECKUX SIBICHUM MM 3aKOHOMEPHOCTEH M MPHUMEHATh UMEIOLIUecs 3HaHUS JUIS UX
OOBSCHCHHS;
- TMOHUMAaTh MNPHUHLHUIBI JEHCTBUA MallMH, NPUOOPOB M TEXHUUYECKUX YCTPOWCTB, YCIOBUS HX
0€301acHOT0 UCIOIb30BaHMS B IOBCETHEBHOM KU3HU;
- UCIIOJIb30BaTh MPU BBINIOJHEHUH YYEOHBIX 3a/1a4 HAYYHO-TIOMYJISPHYIO JINTEPaTypy O (PU3NYECKUX
SIBIICHUSIX, CIIPAaBOYHBIE MaTepHualsl, pecypcsl IHTepHET.

Boinycknuk nonyuum 603MO03#CHOCHIb HAYUUMbBCA:

- OCO3HaBaTh IIEHHOCTb HAYYHBIX HCCIIEAOBAaHHM, poib (PU3MKH B pacIIMpPEeHHUU HpEACTaBICHUN 00
OKpPY’KaroIlleM MHUPE U €€ BKJIAJl B YIIYUIICHHE KaueCTBA )KU3HH;

- HCII0JIb30BaTh MPUEMbI IIOCTPOCHHUS (PU3MUYECKUX MOJeNel, MOUCcKa U (OPMYIUPOBKH JT0KA3aTEIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BBHIBO/IOB HA OCHOBE SMITMPUYECKH YCTAaHOBJICHHBIX (PAKTOB;

- CpaBHUBaTb TOYHOCTb H3MEpPEeHHA (HU3UYECKUX BEIMYMH IO BEIMYMHE HMX OTHOCHTEIBHOMN
MTOTPEUIHOCTH MPHU MPOBEACHUH NPSIMBIX U3MEPEHUN;

- CaMOCTOSITEJIbHO IPOBOJUTH KOCBEHHBIE W3MEPEHHs M HCCIIEAOBAHUS (PU3MUECKUX BEJIUYHMH C
UCIOJIb30BAaHUEM PA3JIMYHBIX CIOCOO0OB HM3MEpeHHs (U3NYECKUX BEIUYMH, BbIOMpATh CpeACTBa



M3MEPEHHS C yYETOM HEOOXOIUMON TOYHOCTH N3MEPEHHI, 000CHOBBIBATh BHIOOP CIIOCO0A M3MEPEHUS,
aJICKBATHOI'O IIOCTABJICHHOH 3aJ1a4ye, IPOBOAUTH OLIEHKY JOCTOBEPHOCTH IIOJIY4YEHHBIX PE3YJIBTATOB;

- BOCIIPHHHMMATh WHQPOPMANUI0 (U3UYECKOTO COMCPXKAHHUS B HAYYHO-TIONMYJSPHOW JIUTEpaType W
CpeAcTBaXx MaccoBOW MH(POPMALMU, KPUTUYECKH OLIEHUBATHh MOJYYCHHYIO HH(OPMAIIHIO, aHATH3UPYS
ee CoJlep)KaHKe U IaHHbIE 00 NCTOYHHUKE UH(OPMAIIHH;

- cO31aBaTb CO6CTBCHHBI€ INMUCbMCHHBIC U YCTHBIC COO6H_ICHI/I$I (0] (I)I/ISI/I‘IGCKI/IX SABJICHUAX HaA OCHOBC
HECKOJIbKUX HCTOYHHKOB WH(OPMAIINU, COMPOBOXKIATh BBICTYIUICHHUE IPE3CHTALNEH, YUUTHIBAs
0COOEHHOCTH ayTUTOPHH CBEPCTHUKOB.

Coaepxkanue y4e0HOro npeaMera

7 kaacc (68 yacoB)

du3uKa 1 ee poJib B NO3HAHUM OKPY:Kawiero mupa (3 yaca)

®uszuka — Hayka o npupoge. Pusnueckue Tena U sABiaeHusA. Pusndeckue CBOKWCTBA Tell.
Habmonenue n onucanue Gu3nveckux sBiIeHU. U3NUECKU IKCIIEpUMEHT. MoJenupoBaHHe
ABIIeHUN U 00bekTOB mpuponbl. Ousnueckue BenuduHbl. M3MepeHus Gu3ndecKUX BEIUYUH:
IUTUHBI, BpeMEHH, TeMmneparypsl. @usnueckue npubopsl. MexayHapoaHas cCUCTEeMa €IMHUIIL.
To4yHOCTP M MOTrpPEeMHOCTh U3MepeHuil. duszndyeckue 3aKOHbI U 3aKOHOMEPHOCTU. DPuU3UKa U
TEXHHKA.

IlepBoHa4yabHBIE CBEIEHNUS 0 CTPOEHUM BemlecTBa (6 1)

[IpeacraBnenus o crpoeHuu BeniecTBa. ONBITH, TOATBEPKIAIOIINE, YTO BCE BEIIECTBA COCTOST U3
OTIENbHBIX yacTull. MoJiekylia — Menbuaiiiias yacTuila Bemectsa. Pazmepst monekyin. Auddysus B
KUIKOCTSX, ra3ax U TBEPABIX Tesnax. OU3NUecKuil CMBICT B3aUMOIeHCTBHS MoJieKys. CyliecTBOBaHUE
CWJI B3aUMHOTO MPUTSKEHUS U OTTAIKUBAHUS MOJIEKYJ. ArperaTHble COCTOSIHUS BELIECTBA.
Oco0eHHOCTH TPeX arperaTHBIX COCTOSTHHM BemecTBa. OOBSICHCHHE CBOMCTB ra30B, )KUIKOCTEH H
TBEP/bIX TEJ HA OCHOBE MOJIEKYJIIPHOTO CTPOCHHUSL.

B3aumopeiicTBue e (23 4)

Mexannyeckoe naBuxkeHue. Tpaekropus ABUKEHUs Tena, IIyTb. PaBHOMEpHOE M HEPABHOMEPHOE
nBukeHre. OTHOCUTENBHOCTh JBUKEHUS. CKOpPOCTh PaBHOMEPHOTO M HEPABHOMEPHOTO JABUKECHMSL.
Omnpenenenue MyTH, IPOHAEHHOTO TEJIOM IIPU PABHOMEPHOM JABHMKEHHH, IO (HOPMYJIE U C MOMOUIBIO
rpauKoB.

SIBnenue unepuuu. MsMeHeHre CKOPOCTH Tel IpU B3auMOAeUCTBUU. Macca — mMepa HHEpTHOCTH
Tena. BeisicHeHue ycnoBuii paBHOBecHs yueOHbIX BecoB. [InoTHOCTE BemecTBa. OnpeeneHe Macchl
TeJa 1o ero 00beMy U MIIOTHOCTH, 00beMa Tela Mo ero Macce U IoTHOCTH. Cuila — npudrHa
M3MEHEHHUs CKOPOCTH JIBUYKEHUS, BEKTOpHAas ¢pu3nyeckas BelnuuuHa. ['paduueckoe nzodpaxenue
cwibl. Crita — Mmepa B3aumoeicTeus ten. Cuna TsokecTd. Hannuue TArotreHns Mexay BCEMH TeIaMHu.
3aBUCUMOCTh CHJIBI TSDKECTH OT Macchl Tena. CBoboaHoe najaenue Tei. [Ipupona cuiibl ynpyrocTu.
3axoH ['yka. Bec Tena. Cuna TsbkecTH Ha IpYrUX IUTaHETax.

N3yuenune ycrpoiicTBa quHaMomerpa. M3sMepeHus Cuil ¢ MOMOIIbI0 JUHAMOMETPA.
PaBHoneiicTBytomas cui. I'paduyeckoe n3obpaxenue paBHoAecTBYOIEeH ABYX cuil. Cuia TpeHus..
N3mepenue cuibl TpeHUsI CKobkeHUs. CpaBHEHUE CUIIBI TPEHMSI ¢ BECOM Tena. TpeHue nokos. Poib
TPEHUs B TEXHUKE.

/laBJieHHe TBepPABIX TeJl, KUAKOCTeH 1 ma3oB (21 4)

HaBnenue. Enunuiel naBieHus. BrisicHeHHe crocoOOB W3MEHEHUs JIaBJICHUS B OBITY U TEXHUKE.
[TprurHBI BOSHUKHOBEHHSI 1aBIICHUS Ta3a. 3aBUCUMOCTH JaBJICHMs raza JaHHOW Macchl OT 00beMa U
TeMIeparypsl. Pa3nnuus Mexy TBEpABIMU TEJIaMU, KUIAKOCTAMHU U razamu. 3akoH [lackansa. Hanuuue
JABJICHUS BHYTPH >KHJKOCTU. PacmonoskeHue MOBEPXHOCTU KUIKOCTH B COOOIIAOLIUXCS COCYHAaXx.
Y CeTpolCTBO U IEHCTBHE IUTIO3A.

AtMocdepHoe naBnenue. OnpeneneHue arMmocdeproro aapnenus. OnwiT Toppuyennu. Pacuet cunsl, ¢
KOTOpOoW arMocdepa AaBUT Ha OKPYXKAIOIIHME MPEAMEThl. 3HAKOMCTBO C pabOTONM W yCTPOHCTBOM
O6apomeTrpa-anepousia. ATMochepHOe JaBlieHUE Ha Pa3JIMYHbBIX BHICOTaX.

Y CTpoiCTBO M MPUHIIUIT IEUCTBUS OTKPBITOTO )KUJIKOCTHOTO M METAJTTMYECKOTr0 MAaHOMETPOB. [IpuHIMn
JEHCTBHS MOPITHEBOTO KHUIKOCTHOTO HACOCA U TUPABINYECKOT0 Tipecca. Du3nueckre OCHOBBI paOOTHI
TUIPaBINYECKOTO Mpecca.



[IprurHBl BO3HUKHOBEHHS BBITAIKMBAIOIme cuibl. 3akoH Apxumena. [lmaBanue Ten. VYcnoBus
miaBaHus Tell. Pu3ndeckue OCHOBEI IIJIaBaHUS CyA0B 1 BO3AYyXOIlJIaBaHU.

PaGora u momHoCTh. JHeprus (13 4)

Mexanunueckasi pabota, ee pu3nuecKuit CMbICI. MOITHOCTh — XapaKTEPUCTUKA CKOPOCTH BBITIOTHEHUS
pabotsl. [IpocTbie Mexanu3mel. Peryar. YcnoBust paBHOBecus ppidara. MOMEHT cuilbl — (U3nYecKas
BEJIMUMHA, XapakTepusyrolias aelcTtBue cuibl. [IpaBuio MOMEHTOB. YCTpPOMCTBO M JEHCTBUE
PBIYAKHBIX BECOB.

[TonBMKHBIN ¥ HETIOABMKHBIN OJIOKM — MPOCThIE MEXaHU3MBI. «30JI0TO€ MPaBUIIO» MeXaHUKH. LlenTp
TSKECTH Teja. Y CII0BUS PaBHOBECHS TEl.

[TonsiTe o mosnesnow u oo padore. KITJ[ mexanuszma. Onpenenenne KII1/| HakTOHHOM MITOCKOCTH.
Oneprus. IlorenuunanbHas sHeprus. Kunerndeckast sHeprus. Ilepexoq ogHOro Bujga MeXaHMYECKON
SHepruu B pyroil. [lepexosa sHepruu ot 0AHOroO Tea K APYromy.

IHoBTOpeHue (2 4)

8 ki1acc (68 yacon)

TenJioBble siBjieHUs (23 4)

TennoBoe aBuxeHue. CBs3b TeMIlepaTypbl Tella U CKOPOCTH JBUXKEHHUS €ro MOJIeKyJ. J[BrkeHue
MOJIEKYJI B Ta3ax, *KUIKOCTAX U TBEPJbIX Telax. BHyTpeHHss sHeprus Tena. Y BeInyeHue BHyTpeHHEH
SHEPTUM TeJa MyTeM COBEpIICHUS paboThl HAaJl HUM WIM €€ YMEHBIICHHE MPU COBEPIIEHUU PabOThI
TenoMm. M3MeHeHne BHYTPEHHEHW SHEPTrUU Teja MyTeM Tervionepenaydn. TemionpoBoaHocTs. Pa3nuane
TEIUIONPOBOJHOCTEH pa3NUYHbIX BellecTB. KoHBEKIMs B KMIKOCTSAX W Tazax. Ilepemaua sHepruum
n3nmydeHueM. OcoOSHHOCTH BHJIOB Teruionepenadyn. KomndecTBO TEIIOTh. EMWHUIBI KOJIUYeCTBA
TEIUIOTHl. YJenbHas TEIJIOEMKOCTh BewecTtBa. dopmyna Juisi pacuera KOJHWYECTBA TEIUIOTHI,
HEOOXOIUMOTr0 Il HArpeBaHWs Tela WM BBUICISEMOT0 MM TIPH OXJIAXKICHUU. YCTPOWCTBO H
MIPUMEHEHUE KaJOpUMETPA.

TonnMBO Kak UICTOYHUK SHEPIUU. Y IeNIbHAS TEIJI0Ta CropaHus Torusa. [IpeBpaiienne MexaHn4ecKkoi
SHEPTUH BO BHYTPEHHIOMW. [[peBpaliieHrne BHyTpEeHHEN SHEPIUH B MeXaHUuecKyr0. CoOXpaHEeHHE SHEPTrUu
B TEIJIOBBIX IpoIleccax. 3aKOH COXpaHEHUs U MIPEBPAILICHUs SHEPTUHU B IPUPOJIE.

Arperartnble cocTosiHUS BemecTBa. Kpucrammueckue tena. [InaBieHue u orsepaeBaHue.
Temnepatypa nnaBnenus. ['paduk miaBaeHus: 1 OTBEpAEBaHUS KPUCTAIUIMUECKUX Tell. Y IeJbHast
TeruioTa riasiaeHus. OObsICHEHUE MPOLIECCOB IUIABJICHUS U OTBEpCBaHMs HA OCHOBE 3HAHHI O
MOJIEKYJISIPHOM CTPOEHHUH BellecTBa. PopMyiia AJid pacyeTa KOJIUYEeCTBA TEII0ThI, HEOOXOUMOTO IS
IUTaBJICHUS TeJla WM BBIJEISAIONIErocs MpH ero Kpucraminzanuu. [TapoobpazoBaHue u ucrnapeHue.
Ckopoctb ucnapenus. Hacolennsiii 1 HeHachleHHbIH nap. Konaencanus napa. OcodbeHHoCcTH
IIPOLIECCOB UCIapeHus U KoHaeHcauuu. [Iponecc kunenus. GU3NYECKU CMBICH YAEIbHOU TEIUIOTHI
napooOpa3oBaHus U KOHJIeHcauu. BiiaxkHocTs Bo3yxa. Touka pockl. CriocoObI OTpeaesieHust
BJIQKHOCTH BO3]lyXa. [ UTpOMeTpbI: KOHJICHCALMOHHBIN U BojocHOH. [Icuxpometp. PaboTa rasa u napa
IIpY pacIIupeHuu. TeruioBble ABUraTenn. Y CTpOMCTBO U IPUHIMIT ACVCTBUS JBUTATENS] BHYyTPEHHETO
cropanus (JIIBC). Okonornyeckue nmpodiaemsl npu ucnonaszoBanuu JABC. YcTpoiicTBO 1 mpuHIUI
neiicrsus maposoi Typounsl. KI1JI TerioBoro asuraresns.

JileKTpUYecKue ABJieHus (28 1)

Dnektpusanus Ten. J[Ba poaa s3neKTpuyecKux 3apsaaoB. BzanmoelicTBre OJHOMMEHHO U Pa3HOMMEHHO
3apSOKCHHBIX TeNN. YCTPOMCTBO ayiekTpockoma. [loHsatust 06 snekTpudeckoM Tmone. JlemuMocThb
ANEKTPUYECKOTO 3apsiaa. DJIEKTPOH — YaCTUIA C HAUMEHBIIUM 3JIEKTPUYECKUM 3apanoM. Enununa
anekTpudeckoro 3apsga. Ctpoenune aroma. Ctpoenue siapa aroma. OObsiICHEHHE HA OCHOBE 3HAHUM O
CTPOEHUH aTOMa SJIEKTPU3AIMHU TeJl IPU CONMPUKOCHOBEHUH, NIEpeiaue YacTH SJIEKTPUUYECKOTO 3apsiaa
OT OJHOTO Tella K Jpyromy. 3aKOH COXpaHEHMs JJIEKTpUYECKOro 3apsaa. JleneHue BemiecTB IO
CIOCOOHOCTH MPOBOJIUTH DIEKTPUUECKHI TOK Ha MMPOBOJHUKH, TIOTYIIPOBOJHUKU U AUIICKTPUKH.

DneKTpUUecKUid TOK. YCJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKa. MICTOUHHMKM 3JEKTPHUUECKOTO
TOKa. DJIEKTpUYecKas LEeNb U €€ cOocTaBHble yacTu. [Ipupona 3ieKTpudeckoro Toka B MeETaJUIAX..



JIeWCTBHS DIEKTPUYECKOrO0 TOKa. [IpeBpallieHune SHEpPrUM 3JIEKTPUYECKOrO0 TOKA B APYTHUe BUIBI
sHepruu. Hanpasnenue snexktpuyeckoro Ttoka. Cuina Toka. Enmuunel cunel Toka. Hasnauenwue
amrepMerpa. BrimrodeHne amnepMerpa B L€Nb. JIEKTPUYECKOE HANPSDKCHHUE, €AVHUIA HAPSHKCHUS.
@opMyna Ui ONpeleleHUs HanpspkeHus. 3MepeHue HanpspKeHUs BOJBTMETPOM. BrinroueHue
BOJIBTMETpA B LiENb. DJIEKTPUUECKOE CONpoTUBIeHUe. 3akoH OMa g ydactka nenu. COOTHOLIEHHE
MEXy COIPOTUBIICHUEM IIPOBOJHHMKA, €0 JUIMHOM M IIIOIIAJbIO IOIEPEYHOIO CEYEHUs. Y IEIBbHOE
COIIpOTHBIIEHHE MNpoBoAHUKA. lIpmHumn nelictBusd M HasHadyeHue peoctara. llocinemoBarenbHoe
COEMHEHHE IPOBOAHUKOB. COIIPOTUBIIEHUE IIOCIIEN0BATEILHO COEIMHEHHBIX TPOBOAHUKOB. Cuila ToKa
Y HaIlpsDKEHUE B LIETH TIPU NTOCJIEJ0BATEIbHOM coequHennn. [lapamienbHoe coeIMHEHnEe TPOBOJHUKOB.
ConpoTHBiIeHHE IBYX ApAJJIENIbHO COEIMHEHHBIX TPOBOJHUKOB. CHjla TOKa M HaIllpsDKEHUE B LIENH IIpU
[apaJUIeIbHOM COEIMHEHUN.

Pabora snexTpuueckoro Toka. ExuHuIB paboThl TOKa. MOITHOCTE 3JIEKTPHUYECKOTO ToKa. Dopmyna Jyist
BBIYMCIICHHSI PA0OTHI SJIEKTPUUYECKOTO0 TOKA Yepe3 MOIIMHOCTh M BpeMms. EguHuiel paboThl TOKa,
HCIIOJIb3yEMBIC Ha MpPAKTUKE. PacueT cTOMMOCTH U3pacxoJ0BaHHOM 3JEKTpoIHEpruu. 3akoH J>Koys-
Jlennia. KonzpeHcaTop. DJEKTpOEMKOCTh KOHJEHcaTopa. EIMHUIA 3JEKTPOEMKOCTH KOHJEHCATOpPA.
PaznuuHble BUABI J1amIl, HCHOJIB3YEMbIE B OCBELICHUU. Y CTPOMCTBO JIaMIIbl HAaKJIMBaHUs. TeIioBoe
JEHCTBUE TOKA. DIIEKTPUUECKHUE HarpeBaTeIbHbIC TPUOOPHL. [ IpHunHbI Teperpy3Ku B IETTH U KOPOTKOTO
3amblkanus. [Ipenoxpanurenn.

DJIeKTPOMArHUTHbIE siBJIeHud (5 4)

MaruutHoe nojie. YCTaHOBJIEHUE CBS3U MCKAY JJICKTPUYCCKHUM TOKOM W MAarHMTHBIM IIOJIEM. OHBIT
Opcrena. MarHuTHoe 1moJie MpsSMOro Toka. MarHUTHbBIE JJMHUM MAarHUTHOTO MoJig. MarHuTHoe mose
KaTyliKu C TOKOM. CHOCO6BI NU3MCHCHHUA MAarHuTHOT'O IlGﬁCTBHSI KaTyHlIKHu C TOKOM. QHGKTpOMaFHI/ITI)I n
ux npuMmeHeHue. Mcnbitanue nedcTBUs 3iekTpoMarHuta. IlocTosHHbIE MarHUTHL. B3ammoneiicTBue
MarHuToOB. O6B$[CHCHI/IC IMPHUYUH OPHUCHTAUHU KCJIC3HBIX OIIUJIOK B MArHUTHOM I10JIC. MarnuTtHoe 11oJie
3eminu. [lelicTBUE€ MAarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM. YCTPOMCTBO W MNMPUHIMN ACHCTBUS
3JIEKTPOJIBUTATENSI TOCTOSTHHOTO TOKA.

CgeroBble siBiieHus (10 4)

Hctounuku cBeta. ECTECTBEHHBIE M UCKYCCTBEHHBIE UCTOYHUKHU CBETA. TOYEUHBIN UCTOYHUK CBETA U
cBeTOoBOH s1yd. [IpsAMonuHeliHOe pacpOCTpaHeHUE CBETa. 3aKOH MPSMOJIMHENHOTO paclpOCTPAHEHUS
ceera. OOpazoBanue TeHU U noiyTeHU. COTHEYHOE U JIYHHOE 3aTMEHHS.

SIBnenus, Habnro1aeMble IPU MAJACHUN Jy4ya CBeTa Ha TpaHMIly paszjena AByX cpel. OTpaxeHue cBeTa.
3akoH oTpaxkeHus cBeta. [Inockoe 3epkaino. [locTpoeHne n300pakeHHsI MPeIMeETa B TUIOCKOM 3€pKajie.
3epKkalbHOE U paccessHHOE OoTpakeHHe cBeTa. OnTudecKas MIOTHOCTh Cpellbl. SIBIeHUE MPETOMICHHUS
cBeTa. 3aKOH MpesioMyIeHHs cBeTa. [lokazarens mpenoMIIeHHs ABYX CPe/l.

CTpOGHI/Ie TJa3sa. (DYHKI_[I/II/I OTJENbHBIX YaCTEH I1a3a. cDOpMPIpOBElHI/Ie I/I306pa)KCHI/I$I Ha CCTYATKC I'Jia3a

IoBTOpeHnue (2 4)

9 kaacc (102 yaca)
3aKkoHbI B3auMO/IeiicTBUSA U IBHKeHUsI (35 4)

Mexannueckoe nasmxeHue. Cucrema orcuera. llepememenne. HaxoxaeHue KoopauHaThl Tena
IOBUKYyIIErocs: Tena. PaBHOMepHoe mpsiMonuHeiiHoe aBikeHue. ['paduueckoe mnpeacrapieHue
paBHOMEpPHOro JBHKEeHUs. [IpsAMoiMHENHOE pPaBHOYCKOPEHHOE IBMXKEHHE. MIHOBEHHas CKOPOCTb.
I'paduk ckopoctt OTHOCUTENBHOCTH MEXAHUYECKOTO JIBUKEHUSI.

IIepBbiit 3ak0oH HeproToHa. MHEpuuanbubie cucTteMsl oTcuera. Bropoi 3akon Herorona. Tpetuit 3akoH
Herorona. CBo6oHOE manenue ten. J[BrmkeHue Tena, OporeHHOro BepTHKaIbHO BBepX. HeBecoMoCTh.
3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOTHOTO MaJileHus Ha HeOecHbIX Tenax. [Ipsmonunelinoe
U KpPUBOJIMHENHOE JBIKEHWE. PaBHOMEpHOE JBMIKEHHE Tella IO OKPYKHOCTH. VckyccTBeHHBIE
cinyTHUkH 3emin. Cuna ynpyroctd. 3akoH ['yka. Cuna Tpenus. Bunael Tpenus.

Nmnynec Tema. 3aKkoH COXpaHEHUS UMIyJabca. PeakTUBHOE [BH)KEHHE. 3aKOH COXpaHEHMs
MEXaHUUYECKON SHEPTHUHN.

Mexannuyeckue Kojae0aHusi M BOJHBI. 3BYK (15 4)



KonebartenpHoe nBWXEHHE. AMIUIMTYHA, TEpUOJ, dYacToTa, KosieOaHuil. CBOOOMHBIE KOJICOAHUSI.
[Tpyxunubii MasTHUK. Hutsnolt mastHuk ['apmonndeckue konebanus. [IpeBpaliienue 3HEpruu npu
Kosie0aTenbHOM JIBUKEHUU. BoIHyXk/1eHHbIE KosieOanus. Pe3oHaHc.

Pacnpoctpanenue kosje0aHmii B ypyrux cpenax. XapakTepUCTHUKU BOJIH U MX B3aUMOCBS3b. 3BYKOBBIC
BOJIHBL. XapaKTepUCTUKH 3ByKa. CKOPOCTb 3ByKa B Pa3IMYHBIX CPEAAX.

DJIeKTPOMArHUTHOE 1oJie (24 1)

MarnuTHOe 1one u ero rpadudeckoe n3odpaxenue. OQHOPOTHOE U HEOJHOPOAHOEC MAarHUTHOE TIOJIC.
CBsi3b HampaBJICHUS JIUHUN MAarHUTHOTO TOJIS TOKAa C HAIpaBJICHUEM TOKa B MpPOBOAHUKE. [leficTBue
MAarHUTHOTO TIOJIS HAa MPOBOJHUK C TOKOM M Ha JABMXKYIIYIOCS 3apsOKEHHYIO 4dacTuily. MHaykius
MarduTHOTO I10JIsI. MarHuTHEINA ITOTOK.

OnbiTel Papazes. DiekTpoMarauTHas uHayknus. [IpaBuiio Jlenua. SIBieHre caMOMHIYKIIMU. DHEPTUst
MarHuTHOTO ToJs Toka. [lepemennslit Tok. I'eneparop nepemennoro Toka. Tpanchopmarop. [lepenaga
MePEMEHHOTO TOKA.

QHCKTpOMaFHHTHOG II0JIC. 3JI€KTpOMaI‘HPITHBI€ BOJHBI. Bimsunne H3Hy‘1€HHfI Ha XUBBIC OPraHU3MBbI.
[TomydeHne  IIEKTPOMAarHUTHBIX  KonmeOauwid.  [IpmHIMOBI  paguoCcBsI3M W TEJICBUICHHMA.
DnekTpoMarHuTHas mnpupona csera. [Ipemomienuwe cBera. Jucnepcus csera. Cnekrporpad u
CIIEKTPOCKON. THITBI ONTHYECKHUX CIIEKTPOB. OOBACHEHNE U3ITYUCHHS U MTOTJIONICHUS CBETa aTOMaMH.

CtpoeHue aToma u aTOMHOTO0 siipa (19 u)

OmnsiTel Peszepdopna no paccesnuto o-yactuil. [Inanerapunas moaens aroma. IIlpoToHHO-HEHTpOHHAS
Mozenb sapa. dusmueckuil CMbICI 3apsJ0BOrO U MaccOBOrO 4YHUCEN. fnepHble CHIbl. 3aKOH O
MPOMOPLIMOHAILHOCTH Macchl U 3Hepruu. JlegekT macc u 3Heprus cBsizu snep. PagnoakTUBHOCTS.
Anbda-, 6eta- 1 TaMma-n3nydeHus. PagroakTHBHBIE IPpeBpaleHust aTOMHBIX sizep. [IpaBuia cmenenus
s  anbda- u Oera-pacmafa MpH  SACPHBIX peakusaxX. 3aKkOH paJHOaKTUBHOTO pacraja.
DKcrepuMEHTAIbHbIE METO/bl MCCIIEI0BaHUs YacTUll. SepHble peakuuu. TepMosiiepHble peaKlMu.
Henenue sanep ypana. Llennas peakuus. SlnepHas sHepreruka. BivsHue paaiioakTUBHBIX U3JTyYEHHUM Ha
KUBBIE OPraHU3MBI.

Ctpoenue u 3Boawonus Beesennoii (6 )
CocraB, ctpoeHue u npoucxoxaeHue CoaHeuHoi cucteMsl. bonbmue mianeTsl CONMHEYHOW CHCTEMBI.
Mansie tena ConHeunoit cuctemsl. dusnueckas npupoa 1 3BooLus 3BE€31. CTpoeHHEe U HIBOJIOLUS
Bcenennoi. 'unoresa boibiioro B3psisa.

IMoBTOpenue (3 4)

HOBTOpeHI/IC OCHOBHBIX HOHHTHﬁ, q)OpMy.]'I, 3daKOHOB U PCIICHHUEC 3a/1a4 110 TEMaM «3aKOHBI JBHXXCHUA
TEII, «3aKOHBI BSaHMOHGﬁCTBHﬂ TCII», «MexaHudeckue KoJicOaHHs U BOJIHEI. 3By1(>>.

JladopaTopHbIe PA00ThI

7 knacc

Omnpenenenue eHbl JeJIeHUs] U3MEPUTEIbHOT0 proopa.

N3mepenue pasmMepoB MabIX TEIl.

W3mepenue Macchl Tena Ha pelYakKHbBIX BECaX.

N3mepenue oobema Tena.

Omnpenenenne MIOTHOCTU TBEPJIOTO TENA.

I'pagyupoBanue npyXUHBI U U3MEPEHNUE CHII TUTHAMOMETPOM.

BrlsicHEHHE 3aBUCMMOCTH CWJIBI TPEHHUS CKOJIBKEHHUS OT IUIOLIAJM COINPHUKACAIOLUIUXCS TENI U
MPUKUMAIOIIEN CUJIBL.

8. OmnpenerneHne BHITAIKUBAIOLIEH CUITBI, IEMCTBYIOIIEH HAa OTPYKEHHOE B )KUKOCTH TEJIO.
9. BrIsicHeHME YCIIOBUH TUTABAHUS TEa B KUIKOCTH.

10. BeisicHeHUE yCIIOBHSI paBHOBECHS phlyara.

11. Omnpenenenue KII/I npu noabpeme Tena 1o HAKIOHHOW MIOCKOCTH.

8 knacc

1. Onpenenenre KoIUYeCTBa TEIJIOTHI PU CMEIIMBAHUU BOJIBI Pa3HOM TeMIIepaTyphl.

NogakrowhE



Onpenenenne yaeabHONU TEIIOEMKOCTH TBEPAOTO Tea.
OrnpenenieHre OTHOCUTENILHON BIIAXKHOCTH BO3/yXa.
COopka 3IeKTpUYECKOM LIeMH U U3MEPEHNE CHIIbI TOKA B €€ Pa3IUYHbIX Y4acTKaX.
N3mepenne HanpspKEHHs Ha pa3JIMuHbIX y4acTKaxX 3JEKTPUUECKOU LETH.
N3mepenne cuiibl TOKa U €ro peryJimpoBaHuE PEOCTATOM.
N3mepenue conpoTUBICHUS TPOBOIHUKA MPU MTOMOILK aMIIepMETpa U BOJbTMETPA.
N3mepenne MOITHOCTH U pabOThI TOKA B DJIEKTPUUECKOH JIaMIIe.
. COOpKa 37eKTpOMarHuTa U UCIIbITAHUE €T0 ACHCTBUS.
10 N3yueHune aIeKTpUIecKoro ABUTATENIS TIOCTOSIHHOTO TOKa (Ha MOJIEIH ).
11. W3yuenue cBOMCTB U300pa’keHUs B JTMH3AX.
9 knacc
. UccnenoBanue paBHOYCKOPEHHOTO JIBUXKEHUS.
. U3mepenne yckopeHus cBOOOAHOTO MaJACHUS
. UccnegoBanue 3aBUCUMOCTH Mepuojia KoieOaHUi HUTSHOTO MasiTHUKA OT JUTMHBI HUTH.
. UccnenoBanue 3aBUCMMOCTH NIEpHUoa KojdeOaHUi NPY>KMHHOTO MasiTHUKA OT Macchl Ipysa.
. U3yuenue sBieHUs 3€KTPOMarHuTHOM MHTYKIIUU.
. Habmroienue cruiomHoro u JTuHeyaThiX CIEKTPOB
. M3ydenue nenenus siapa aroma ypana no ¢potorpaduu TpekoB
. M3ydeHue TpeKkoB 3apsyKEHHBIX YaCTHIL TI0 TOTOBBIM (hoTorpadusim.
HanpagJieHusl NPOEKTHOM J1eITeJLHOCTH 00YYAI0IIMXCH
BosmosxHbIe (hOpMBI BHITTOIHEHHUS IPOEKTOB: JO0KJIa 1, COMPOBOXKAAEMBIN Mpe3eHTalleH,
KOMITBIOTEepHAS aHUMAIHs, Tabmuma, pedepar, KpoccBop, GoToarb00M, U3TOTOBICHUE MOJICIIH,
MakeTa, MPUCIOCO0IeHNs, TOJTOTOBKA POJIEBON UTPBI, BUKTOPHUHBI, IEMOHCTPAIIUS OIBITOB.
Ilpumeprvie memol npoeKkmoe:
«Dusnueckre npudoOpbl BOKPYT HACH,
«Pu3nueckre BICHUS B Xy10°KeCTBEHHbIX IpousseaeHusx (A. C. [lymkuna, M. 1O. JlepmonTosa, E.
H. HocoBa, H.A. HekpacoBa)y,
«HoGeneBckue naypearsl B 001acT GU3NKN»
«3apoKJIeHNE U Pa3BUTHE HAYYHBIX B3IJIAJI0B O CTPOCHUU BELIECTBAY,
«Auddy3us Bokpyr HaCY,
«Y IUBUTENbHBIE CBOMCTBA BOJIBI»
«MHepuys B )KM3HU YEJIOBEKaY,
«IlnoTHOCTH BeniecTB Ha 3emiie U miaHeTax COJIHEYHOM CUCTEMBDY,
«Cua B HaIIMX pyKax»,
«Be3znecymiee TpeHue»
«TalHbBI TaBIESHUSY,
«Hyxna nu 3emne atmocdepar,
«3a4yeM HY>KHO U3MEPATH JIaBIICHUE,
«BrpITanKUBaOIIAs CUIa»
«Ppruaru B OBITY M )KUBOU MPUPOJIEN,
«/laliTe MHE TOUKY OIOPBI, U 51 HOJHUMY 3EMIIIO»
«Hecropaemas 6ymaxkka, miin HarpeBanue B orHe MeTHOM TTPOBOJIOKH, OOMOTAaHHOM OyMa)KHOM
MMOJOCKON»,
«Bupl Teronepenayn B ObITY M TEXHUKE (aBHAIIUU, KOCMOCE, MEJIUIIMHE )»,
«ITouemy OHO Bce anekTpusyercs, win MccneqoBanue iBICHUM SJEKTPU3ALMU TE»,
«/leficTBHe MAarHUTHOTO TTOJIST 3€MJTM HA TTPOBOJTHUK C TOKOM (OTIBIT C TIOJIOCKAMH METAJITUIECKOM
boabrn)»
«PacnpocTpanenue cBera, win M3roropienne kKaMmepbi-00CKyphI»,
«Mctopust pa3BUTHS HICKYCCTBEHHBIX CITYTHUKOB 3€MJIM U PEIIa€MbIE C UX MOMOIIbIO HAYYHO-
UCCIIEIOBATENbCKUE 3aJaUM»
«DNEeKTpUUECKOe MoJjie KoHAeHcaTopa, ik KoHaeHcarop v mapuk OT HaCTOJIbHOIO TEHHHUCA B
MIPOCTPAHCTBE MEXK/Y TUIACTUHAMH KOHJACHCATOPa,
«M3roToBIEHNE KOHJIEHCATOPAY,
«["aTbBaHUYECKUH DIIEMEHTY,
«Ctpoenne atoma, uinu OnbIT Pesepdopaa»

COoNoORWN
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«OKCIEPUMEHTAIBHOE TIOATBEPKACHUE CIIPABEAJINBOCTH YCIOBUS KPUBOJIMHENHOTO IBHYKEHUS TEI,
«HWcropus pa3BUTHS UCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM U PEILIAEMBbIE C MX TOMOLIbIO0 HAyYHO-
HCCIJIEIOBATEIIBLCKUE 3aJa9M»

«OmnpezneneHre Ka4eCTBEHHON 3aBUCMOCTH MEpU0/Ia KoJIeOaHUH MPYKUHHOTO MasiTHUKA OT MacChl
Ipy3a 1 )K€CTKOCTH NPY>KUHBI,

«Ornpenenenne KaueCTBEHHOM 3aBUCMMOCTH NIEpH0/1a KoIeOaHUI HUTSIHOTO (MaTeMaTU4eCcKOro)
MasiTHUKA OT BEJIMYUHBI YCKOPEHHsI CBOOOIHOTO MAJACHUS»,

«YIbTpa3ByK U MHPPA3BYK B MPUPOJIE, TEXHUKE U METUIIHE
Pa3Butue cpencTs u crnocoOoB nepegadyn MHPOPMALMHU Ha AaJEKUE PACCTOSIHUA C IPEBHUX BPEMEH U
JIO HAIlIMX JHEI,

«MeTo CIEKTPAILHOTO aHAJIN3a U €70 IPUMEHEHNE B HAYKE U TEXHUKE»

«HeratuBHoe Bo3aeiicTBUE paaraluy (MOHU3UPYIOIIUX U3IY4EHNUI) Ha )KUBbIE OPraHU3MBbI U
CIOCOOBI 3aIIUTHI OT HEe»

«EcTecTBeHHBIE CITYTHUKHY IUIAHET 36MHOU I'PYIIIIBI»,

«EcTecTBEHHBIE CIIyTHUKH IIJIAHET-TUTAHTOBY

Hcnoab30BaHue pe3epPBHOIO BPeMeHH.

PesepBHOE BpeMs HCIIOIB3YeTCsS Ha HTOTOBOE TIOBTOPEHHE Pa3/iesioB, H3yUeHHBIX B 7-9 kiaccax. Ha
ITHX ypOKax y4allrecsi BCIIOMHSAT OCHOBHBIE OHATHSA, (OPMYJIbI, 3aKOHBI ITO pa3Jiesiam
«Mexannueckue SIBJICHU ), «TermnoBwie SIBJICHUA), «3JIGKTp0MaFHI/ITHBIC SIBJICHUA, «KBaHTOBEIE
SIBJICHUS.

3. TemaTHuyeckoe IVIAHUPOBAHHUE
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< N3mepenus puznueckux BBIJAIOIINXCS TPYAOBOC
§ BEJIMYMH: JJINHBI, BpEMEHH, YYEHBIX; OTIPEAETATH LIEHY JeJIEHUS IIKAJIbI BOCIIUTaHUE
s Temrneparypsl. Pusnueckue MU3MEPUTENLHOTO IPHOOpPa; MPEACTABIATH 51
S npubopel. MexayHapoaHas pe3yiIbTaThl U3MEPEHUH B BUJE TAOJIHII; npodeccro
cucTema equHUIl. TOYHOCTH 3aMMCHIBATh PE3yIbTAT U3MEPEHHS C YUETOM HaTbHOE
Y TIOTPEUTHOCTh U3MEPEHUI. MOTPEIIHOCTH; paboTaTh B TPYIIIE; COCTABIATh camoorpese
®uzndeckue 3aK0HbI U TUTaH MPEe3eHTALNH eHIe
3aKOHOMEPHOCTH. Pu3nKa u
TEXHHKA.




MpU JEUCTBUU HA HETO
apyrux ten. Cuna —

CM, IM; OCHOBHYIO €JIMHHILY MACChlI B T, T, MT;
3HaueHHE IJIOTHOCTU U3 KI/M3 B T/CM3; BBIpaXKaTh
CKOPOCTh B KM/4, M/C; aHAJIM3UPOBATh TAOJIUYHBIC

6 IIpencraBieHus o CTpOEHUH 6 | OOBACHSTH OIBITHI, TOATBEPKAAIOIINE Lennoctu
BeriecTBa. OMBITHI, MOJIEKYJIIPHOE CTPOCHHE BEIIECTBA, OMBITHI 1O Hay4HOrO
P MOITBEPKIAIOIINE, YTO BCE 00HapyXEHHIO CHJI B3aNMHOTO TPUTSHKEHUS U O3HAHHS
= )
g BEIIIECTBA COCTOST U3 OTTaJKWBaHUS Tpy10BOE
g OTJICTBHBIX YaCTHII. MOJIEKYJT; OOBSACHATH: (PU3NICCKUC SABJICHHS HA
> . BOCIIUTAHUE
& Mornekyiia — Menpyaiiias OCHOBE "
E yacTHIa BemecTa. Pazmepsl 3HAaHWW O CTPOEHHH BelecTBa, OPOYHOBCKOE
£ mouekyi. Juddysus B JIBUKCHHE, OCHOBHBIE CBOWCTBA MOJICKYJI, SIBIICHUE npogeccno
3 KUIKOCTSX, Ta3ax u muddy3un, 3aBUCHMOCTh CKOPOCTH MPOTEKAHUS HaJIbHOC
5 TBEPIBIX TEaX. i dys3un oT TeMIeparypsl Tena, camoolpeae
o DU3HYECKHUI CMBICT CXEMaTHYEeCKH U300pakaTh MOJIEKYJIbl BOJBI U JICHUC,
; B3aUMOJICUCTBHS MOJICKYIL. KHCJIOpO/1a; aHATM3UPOBATh PE3YJIbTAThI ONBITOB IO | YKOJIOTHYEC
= CymiecTBoBaHHE CHIT JIBIKEHHUIO MOJIEKYN U 1 Py3nun; TPUBOIAUTH KO€
= B3aMMHOTO TIPUTSDKEHUS U npuMeps! AU dy3un B OKpYKaroIeM BOCIIUTAHHE
) OTTaJKUBaHUS MOJICKYJI. MUpE, TPAKTHYSCKOTO UCTIIOIh30BAHMS CBOIMCTB
E ArperaTHbIe COCTOSTHUS BEIICCTB B PA3IMYHBIX arperaTHbIX COCTOSIHUSX;
= BemiecTBa. OCOOEHHOCTH JTOKA3bIBaTh HATMYUE PA3IHIUs B MOJICKYIIPHOM
é TpeX arperaTHBIX COCTOSHUI CTPOEHHH TBEPIBIX TEl, JKUAKOCTEH U Ta30B;
g BemiecTBa. OObsICHEHNE MPUMEHSTH TIOJTYYCHHBIC 3HAHUS TTPH PEIICHUN
g CBOICTB ra30B, KUAKOCTEH 1 3a/1a4; H3MEPATH pa3MePhl MAITBIX TENl METOIOM
2 TBEP/BIX TN HA OCHOBE SITOB, Pa3IMYaTh CIIOCOOBI H3MEPEHUS pa3MepOB
&
oy MOJIEKYJIAPHOTO CTPOECHHUS. MaJIbIX TEJ; MPEICTABIATh PE3Y/IbTaThl U3MEPEHHI
= B BUJIE Ta0nu1l; paboTarth B rpynie
23 Mexanuueckoe aBumxeHue. | 4 | Onpenensits: TPAaGKTOPUIO IBUKEHUS TENA; TEJIO, Iennoctu
TpaeKTopH;{ JBYKCHUS OTHOCHUTEJIBHO KOTOPOI'O MPOUCXOAUT ABUKCHUEC, Hay4HOI'0
Tela, MyTh. PaBHOMeEpHOE CPEJIHIOI0 CKOPOCTH JIBUKEHHS 3aBOJHOTO TO3HAHWYS,
" HEPAaBHOMEPHOE ABTOMOOWIIS; TTYTh, IPOWICHHBIN 32 TAHHBIH TPyLOBOE
MIPOMEKYTOK BPEMEHH; CKOPOCTH TeJa 10 TpauK
JIBIDKCHUE, P Y P » CKOp paduxy BOCIIUTAHUE
3aBHCUMOCTH MTyTH PABHOMEPHOTO JIBUKCHHS OT
OTHOCHUTENBHOCTD ) i u
C BpPEMEHH; IIJIOTHOCTH BEIIECTBA; Maccy Teja 1o ero o
ABHIKCHHL. KOpocTh 00BeMy ¥ IIOTHOCTH; CHITY TSKECTH IO U3BECTHOM Tipogeccno
PaBHOMEPHOTO u Macce Tena; Maccy Tea Mo 3aJaHHOM CHTe HaJIbHOC
HEPaBHOMEPHOI'O TSDKECTH; 3aBUCHMOCTh U3MEHEHHS CKOPOCTH Tea | CaMOOIIPEIC
nBukeHus.  OmnpenencHue OT MPUJIOKEHHOM CUJIBI; 10Ka3bIBATh JICHHC,
ckopoctu.  Ormpenenenue OTHOCHUTEIIFHOCTH JIBIDKEHUSI TEJa; PACCUUTHIBATH DKOJIOTHYEC
IIyTH, IPOUJIEHHOTO TEIOM CKOPOCTb T€Ja MPH PaBHOMEPHOM H CPEIHIO0 Ko€e
npu paBHOMEPHOM CKOPOCTH IIPpHU HEPABHOMEPHOM ABHKCHUU, CUITY BOCIIUTAHUE
3 JBIDKEHHH, 110 (OpMyIie U TSOKECTH U BEC TeNa, PABHOICHCTBYOIIYIO
= b
@ ¢ TIOMOLLIBIO FPA(HUKOB. JIBYX CHIL; pa3in4yaTh pAaBHOMEPHOE U
= HEPABHOMEPHOE JIBUKCHHE; TpadUIeCKH
) M300pakaTh CKOPOCTh, CHITy U TOUKY €€
= SIBneHne nHepLUMH. 7 P P » CHITY Y
2 TIPHUIIOKEHUS; HAXOUTH CBSI3b MEKIY
e N3MeHeHune ckopocTu Ten . )
= . B3aMMOJICHCTBUEM TEJ M CKOPOCTHIO MX JBHIKECHUS;
= IpH B3aUMO/ICHCTBHH. yCTaHABJIMBATh 3aBUCHMOCTh U3MEHEHHS CKOPOCTH
A Macca — mepa JBIDKCHUSI TeJIa OT €0 MaCChl;, Pa3inyaTh HHEPIIUIO
WHEPTHOCTH TEJIA. Y UHEPTHOCTH TENA; ONPEAEIATh INIOTHOCTh
NHepTHOCTH — CBOMCTBO BEII[ECTBA; PACCUUTHIBATH CHITY TSKECTH U BEC TEIA;
Tesa. BelsiIcCHEHHE ycloBHM MIPUBOUTH MTPUMEPHI B3aUMO/ICHCTBUS TETI,
paBHOBeCI/ISI yqe6H],1X MPUBOAALICTO K USMCHCHHUIO UX CKOPOCTH;
BECOB. HHOTHOCTB IIPOABJICHUA ABJICHUA UHEPIIUU B 6BITy;
BewecTBa. OnpeneeHne MIPOSIBIICHHSI TATOTEHUS B OKPYXKAIOIIEM MUPE;
MACCHI TeJNA 110 ero BUJIOB JiehOpMAIliH, BCTPEUYAIOIIUXCS B OBITY;
Pa3IMyYHBIX BUIOB TPEHUS; Ha3bIBATh CIIOCOOBI
00beMy M TUIOTHOCTH,
YBEJIIMYCHHSI U YMEHBIIICHHS CUJIBI TPEHUS,
o0beMa Teja 1o ero Macce . .
PacCUUTHIBATh PABHOACHWCTBYIOIIYO IBYX CHII,
1 TTOTHOCTH. MEPEBOAUTH OCHOBHYIO €IUHMILY ITyTH B KM, MM,
W3menenue ckopoctu tena | 12




MpUYHHA U3MEHEHUS
CKOPOCTH JIBUXKEHUS,
BEKTOpHas pusnueckas
BenuuuHa. ['paduueckoe
n3zooOpaxenue cuisl. Cuia
— Mepa B3auMOJICHCTBUS
ten. Cuiia TSHKECTH.
Hanuuue tsarorenns
MEXly BCEMH TEJIaMH.
3aBUCUMOCTh CHJIBI
TSOKECTH OT MaccChl Teja.
CBo0Oo1HOE MajieHuE Te.
Bo3HUKHOBEHHE CHIIbI
yupyroctu. [Ipupona
CHWJIBI YIIPYTOCTHU. 3aKOH
I'yka. Bec Tena. Bec Tena
— BEKTOpHas Gpuznyeckas
BenuunHa. Cuia TSKECTH
Ha JIPYTUX IJaHeTax.
Hsyuenune ycTporictsa
nuHamometpa. 3mepenust
CHUJI C IOMOIIbIO
JTUHAMOMETpA.
PaBHOelicTBYIOIIASA CHIL.
CnoxeHue aAByX Cul,
HaIIpaBJIEHHBIX 110 OJJHON
MPSMOU B OTHOM
HaIpaBJICHUU U B
MPOTUBOMOJIOKHBIX.
I'paduueckoe
Hn300pakeHUE
PaBHOJEHCTBYIOIIEH IBYX
cwi. Cuna Tpenus.
N3smepenue cuitbl TpeHUs
ckonbxeHus. CpaBHEHHE
CHUJIBI TPEHUS C BECOM
tena. Tpenue nokos. Ponb
TPEHMSI B TEXHHKE.

JTaHHEIE; pab0TaTh ¢ TEKCTOM yUeOHHUKA, BEIACIATh
TJIaBHOE, CUCTEMAaTH3UPOBATh U 0000IATh
MOJy4EHHBbIE CBEJICHUS O Macce Tena;

IIPOBOJUTH 3KCIIEPUMEHT 10 U3YUEHUIO
MEXaHHUUYECKOTO IBUKECHUS], CPAaBHUBATD OIBITHBIE
JaHHBIE; YKCIIEPUMEHTAIBHO HAXOIUTh
PaBHOAEHCTBYIOIIYIO IBYX CHUII;

NPUMEHSThH 3HAHUS K PEIICHHIO 3a/1a4;

U3MEPATH 0OBEM TeJla C TOMOIIBIO
M3MEPUTENHFHOI0 HWIMHAPA; IFIOTHOCTH TBEPAOTO
TeJIa C IOMOIBIO BECOB U U3MEPHUTEIBHOTO
HUITMHIIPA; CHITY

TPEHUSI C IOMOIIBIO TUHAMOMETPA;

B3BELIMBATH TEJIO HAa y4eOHBIX BECAX U C UX
MIOMOIIIBIO OIIPENENATh Maccy Tena;
TI0JIb30BaThCs pa3HOBECAMHU; FPaTyHpOBaTh
MPYKUHY; IOdy4aTh HIKAIY € 3aJaHHOMN LICHOU
JIeJICHUS;

aHATM3UPOBATH PE3yIbTATHl U3MEPEHHUN U
BBIYUCIICHUH, IeNIaTh BEIBOABI; IPEACTABIIATD
pe3ynbTaThl UBMEPEHUN U BBIUUCICHUN B BUIE
TabJIUIl; paboTaTh B IPyIIE




JdaByieHne TBepAbIX TeJl, )KUAKOCTEH U ra3oB
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JaBnenue. EqmHuIs
naBicHMs. BrisicHeHue
CHocO00B NU3MEHEHHUS
JTaBJICHUS B OBITY U
texHuke. [IpuauHbI
BO3HMKHOBEHHUS TaBICHHUS
rasa. 3aBUCUMOCTD
JaBJICHMS ra3a JaHHOU
Macchl OT 00beMa U
TeMmnepaTrypsl. Paznuuus
MEXIy TBEpIABIMH TEIAMH,
SKMIKOCTSIMM U Ta3aMH.
3akoH ITackana. Hannune
JaBIICHUS BHYTPHU
KMAKOCTH. Pacmonokenue
MOBEPXHOCTH KUJKOCTH B
COOOMIAIONTUXCS COCYAaX.
YcTpoiicTBO U AeicTBUE
HITI034.

ATmocdepHOe naBieHue.
Onpenenenue
aTMOC(EpHOTO JTaBIICHHUS.
Omneit Toppuuennu. Pacuer
CHUJIBI, C KOTOPOH aTMoc(epa
JIABHUT Ha OKPY>KAIOIIHe
MpeaAMEeTHl. 3HAKOMCTBO C
paboTol M YCTPOMCTBOM
OapomMeTpa-aHepoua.
ATtMocdepHOe naBiieHHne Ha
Ppa3iinYHbIX BBICOTAX.

YCeTpoHCTBO U MPUHIUI
JOEHCTBHS OTKPBITOTO
JKUJKOCTHOTO U
METaJUIMYeCKOro
MaHoMeTpoB. [IpuHnun
JIEUCTBUS IIOPLIHEBOIO
JKUJKOCTHOTO Hacoca u
THIPaBIMYECKOTO Mpecca.
du3nuecKre 0CHOBBI
paboOThI THIPABINYECKOTO
npecca.

[IpuBOANTH IPUMEPHI, TTOKA3HIBAIOIIIHE
3aBHCHUMOCTb JICHCTBYIOIICH CHIIBI OT ILIOMIAIN
OTIOPHI; TIOATBEPIKTAOIINE CYIIECTBOBAHNE
BBITAJIKMBAIOIICH

CHWJIBI; YBEJIMUCHUS TUTOMIAAH OTIOPHI JIJIs
YMCHBIIICHUS JIaBJICHHS;, COOOIAIOIINXCS COCYIOB
B OBITY, IPUMEHEHHSI TIOPITHEBOTO YKUIKOCTHOTO
Hacoca

Y TUJPABINYECKOTO Tpecca, TUIaBaHHus Pa3ImMdHbIX
TEJ ¥ JKUBBIX OPTAaHU3MOB, TJIABAHMSI H
BO3/IyXOIIABaHMS,

BBIUHCIIATH JaBJICHHUE IO U3BECTHLIM MACCEe U
o0BpemMy, Maccy Bo3Iyxa, aTMOC(epHOe JaBIeHHE,
cury ApXuMe[1a, BRITATKHBAIOIIYIO CIITY T10
JTAHHBIM 3KCIICPUMEHTA; BBIPAXKaTh OCHOBHBIC
eIMHMIIEI JaBiieHus B Klla,

rlla; oTnUyaTh rassl 10 UX CBOMCTBAM OT TBEPJIbIX
TeJ U )KUIKOCTEH; OOBICHSITE: TaBJICHHE ra3a Ha
CTEHKH COCy/ia Ha

OCHOBE TEOPHH CTPOCHHSI BENIECTBA, IPUINHY
Tepeavn JaBJICHUS KAJKOCTHIO HITH Ta30M BO BCE
CTOPOHBI OZIMHAKOBO, BIIMSIHAE aTMOC(HEPHOTO
JaBJICHUA HA )KUBBIC OpFaHI/BMI)I, I/I3MCpCHI/IC
aTMoc(epHOro AaBIIEHUS C TOMOIIBIO TPYOKH
Toppuuenny, n3MeHeHHe aTMOC(EPHOTO AaBIICHUS
o Mepe

YBEJIMYEHHSI BRICOTHI HAJl YPOBHEM MODS, TPUYNHBI
TUTABAHUSA TEJ, YCIOBHSA TUTABAHUS CY/OB,
M3MEHEHHUE OCaJIKM CYJIHA; aHAJTU3UPOBATh
Pe3yIbTaThl IKCIIEPUMEHTA TI0 U3YICHHUIO JABIICHUS
rasa, OIBIT 0 Tiepeade JaBIeHHs KUAKOCTHIO,
OTIBITHI C BEIEPKOM ApXUMe[Ia; BEIBOAUTH POPMYITY
JUTSI pacyueTa JIaBJICHUS XKHUJIKOCTH Ha JIHO U CTCHKU
cocyaa, IJis OTIpeIeIICHHS BHITATKABAIOIIEH CHJIIBI;
YCTaHaBHI/IBaTI) 3aBUCUMOCTb UBMCHCHUS JaBJICHUA
B XKXUJAKOCTHU U ra3e ¢ UISMCHCHUEM FJ'IY6I/IHLI;
CpaBHHBATH aTMOC(hEpPHOE IaBJICHUE HA PA3TUIHBIX
BBICOTaX OT ITOBEPXHOCTH 3eMIIH; HAOIIOIaTh
OTIBITHI TI0 U3MEPEHHIO aTMOC(EPHOTO JaBJICHUS U
JIeIaTh BBIBOJIBI; PA3INYaTh MAaHOMETPHI I10 IEJISM
WCTIONIb30BaHMS; YCTAHABINBAThH 3aBUCIMOCTh
Me)KILy N3MCHCHUEM ypOBHH KUOKOCTH B KOJICHAX
MaHOMETpa U JIaBJICHUEM; J0Ka3bIBaTh,
OCHOBHIBasICh Ha 3akoHe [lackans, cyiecTBoBaHMe
BBITAJIKUBAIOIIEH CUJIbL, ACUCTBYIOILIEH

Ilennoctu
HAy4YHOTO
MTO3HAHWS,
TPYIOBOE
BOCITUTAHUC
u
podeCcCuoH
aJbHOC
camoonpeen
eHme,
IKOJIOTHYECK
oe
BOCIIUTaHUE




IIprauHBl BO3HUKHOBEHHUS
BBITAIKMBAIOIIEH CUTIEIL.
3akoH Apxumena.
IInaBanme Ten. YcnoBus
IUIaBaHus Ten. Ouznyeckue
OCHOBBI TUTABaHUS CY/I0B U
BO3TYXOIJIABAHHUA.

HAa TEJI0; YKa3bIBaTh MPUYMHBI, OT KOTOPHIX 3aBHCHT
cuia Apxumena; paboTaTth ¢ TEKCTOM yueOHUKa,
aHaIM3UPOBaTh (HOPMYJIbl, 0000IIaTh U AeIaTh
BBIBO/IBI; COCTABIISTH TUIAH MPOBEIEHUS OIBITOB;
MIPOBOJMTH OMBITHI IO OOHAPYKEHHIO
aTMOC(EpHOTO aBICHU, N3MECHEHHIO
aTtMoc(hepHOro AaBIIEHUS C BEICOTOM,
AHATM3UPOBATH MX PE3yJbTATHI U JICNIATh BHIBOADI;
MPOBOJUTH UCCIE0BATENBCKUI SKCIEPUMEHT:

0 OTIPEIeNIEHUI0 3aBUCUMOCTH TaBIICHHS OT
JIEHCTBYIOMIEH CHIIBI, C COOOTIAIOIITIIMHICS
COCYAaMH,

aHAM3UPOBATH PE3YJIbTATHI U JENaTh BHIBOJEI;
KOHCTPYHPOBAThH MPHOOP /TSI IEMOHCTPAIIAN
THIPOCTATHYECKOTO JIABICHUS, H3MEPSTh
aTMocQepHoe JJaBJIeHHEe C MOMOILBI0 OapoMeTpa-
aHepou/1a, TaBIIeHIE C IOMOIIbI0O MAHOMETPA;
MPUMEHSATH 3HAHUS K PEIICHUIO 3a]]a4; OTIBITHBIM
nyTeM 0OHapy>KUBaTh BHITAIKUBAIOLICE

JIEHCTBYE KUAKOCTH Ha TIOTPYKEHHOE B HEE TEJO;
BBISICHUTD yCIIOBHSI, TTPH KOTOPBIX TEJIO TUTaBaET,
BCIUTBIBAET, TOHET B )KUJKOCTH; pabOTaTh B TPYIIIE

PaGora u MOIIHOCTb. DHepruUs
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Mexanunueckas pabora, ee
buznYeCKuil CMBICI.
Momnocts —
XapaKTEPUCTUKA CKOPOCTH
BBITIOJTHEHUS Pa0OTHI.
[IpocTbie MEXaHU3MBI.
Ppruar. YcnoBus
paBHOBECHUS pbluara.
MOMEHT CuiIbl —
dbuznyeckas BeIMUMHA,
XapakTepU3yromas
nencreue cuibl. [IpaBuiio
MOMEHTOB. Y CTPOMCTBO U
JIEMCTBUE PhIUAXKHBIX
BECOB.

TTonBrKHEINA 1
HETOJIBIKHBINA OJIOKH —
MPOCTHIE MEXaHU3MBI.
«30510TO€ MPABUIIO»
MexaHuku. LlenTp
TSKECTHU Tena. Y CIoBUs
paBHOBECHSI TEIL.

ITonsATHE O MOJIE3HON U
nostHOU pabore. KITJ]
Mexanusma. OnpeneneHue
KII/] nakioHHOM
IIJIOCKOCTH.

Oneprus. [ToreHunanpHas
sHeprust. Kunetnueckas
sHeprus. [lepexon ogHOTO
BHJIa MEXaHUYECKON
SHEPIHH B IPYTOil.
IIepexon sHepruu ot
OJIHOTO T€Ja K JPYrOMY.

Brraucisate MexaHHIeCKyr0 paboTy, MOIITHOCTH 110
M3BECTHOW paboTe, JHEPTHIO; BRIPAYKATh MOIITHOCTH
B Pa3IMYHBIX €IUHHIIAX; OMPEAENSTh YCIOBHUS,
HEOOXOTUMEIE JIJIsi COBEPIICHUS] MEXaHUYECKOH
paboTHL; TUIEYO CHITBI; IIEHTP TSKECTH TUIOCKOTO
Teja; aHaTU3UPOBATh MOIIHOCTH PAa3INYHBIX
MPUOOPOB; OIBITHI C TIOJIBUKHBIM M HETIOIBUAKHBIM
omokamu; KIIJ[ pa3nuyHBIX MEXaHU3MOB;
MIPUMEHSTH YCIOBUSI PABHOBECHS pblyara B
MPAKTUYECKUX LEISIX: OIbEM U TIepeMelleHre
rpy3a; CpaBHUBATh ACUCTBUE MOABUNKHOTO U
HETOJIBUKHOTO OJIOKOB; YCTaHABIUBATh
3aBUCUMOCTH MEXTy MEXaHUYIECKON pabOTOH,
CHIJION U TIPOHICHHBIM ITyTEM; MEXIly paboToi U
SHEPruen; NPUBOAUTH IPUMEPHL:
WUTIOCTPUPYIOIINE, KAK MOMEHT CHJIBI
XapakTepu3yeT NeHCTBUE CUJIBI, 3aBUCSIIIEE U OT
MOZYJISl CUIIBL, U OT €€ IIeya; IPUMEHEHUS
HETIOJIBUKHOTO U TTO/IBIKHOTO OJIOKOB Ha
MIPAaKTHUKE; Pa3IMYHBIX BUI0B PaBHOBECHS,
BCTPEUAIOIIMXCS B OBITY; TEJ, 00JIa1ar0IInX
OJIHOBPEMEHHO U

KUHETUYECKOU, U OTEHIIMAIIbHON YHEPTUEH;
MIpEeBpAIeHNs YHEPTUH U3 OJTHOTO BHJIA B IPYTOM;
paboTath ¢ TeKCTOM y4yeOHHKa, 00001IaTh

U JeNaTh BBIBOJbL; YCTAHABIUBATH OIBITHBIM
MTyTeM, YTO TOJIe3HAS

paboTa, BBIIOJIHEHHAS C TIOMOIBIO IIPOCTOTO
MEXaHHU3Ma, MEHBILIE TIOJTHOM; BU/I paBHOBECHUS IO
M3MEHEHUIO TIOJIOKEHHS IEHTPa TSHKECTH Tea,
MIPOBEPSATH OMBITHBIM ITyTEM, TIPH KAaKOM
COOTHOIICHUH CUJI U UX IIJIeY phlYar HaXOAUTCA B
PaBHOBECHU; TIPABIIIO MOMEHTOB; paboTaTh B
TpymIie; MPUMEHATh 3HAaHUS K PEIICHUIO 33124,
JIEMOHCTPHUPOBATH MIPE3CHTALIUH;

BBICTYIATh C JOKJIaIaMU; Y4aCTBOBATh B
00CYXI€HIH JOKJIAJ0B U MPE3eHTANN

Ilennoctu
HAaY4HOT'O
MO3HAHMS,
TPyZIOBOE
BOCITUTAHUE
u
npogeccuo
HaJIbHOE
caMmoornpese
JIeHue,
HKOJIOTHYEC
Koe
BOCITUTAHUE




IloBTO
peHue

Tenax. BHyTpeHHsIs
SHEpPrus Tena. Y BeJIuYeHue
BHYTpPEHHEH HEPTHUH Tena
IIyTEM COBEPIIECHUS
paboThI HAJl HUM WM €€
yMEHbIIIEHNE TIPU
COBEpIICHHH PAOOTHI
TenoM. M3MeHeHue
BHYTpPEHHEH HEPTHUH Tena
MyTeM TEIUIONEPEavH.
TernnonpoBoIHOCTS.
Paznuune
TEIJIONPOBOAHOCTEN
Pa3JInYHBIX BEIICCTB.
KoHuBek1ust B )KUIKOCTIX U
razax. [lepenaya sneprumn
usnyuenueM. OcOOCHHOCTH
BUIOB TCIJIOIIEpEaaun.

TemyioBbie ABJICHUSA

KonnuecTBO TEMIOTHI.
Equnawnie! konudecTBa
TEIUIOTHL. Y AeNbHAs
TEIIOEMKOCTh BEIECTBA.
Dopmyna s pacyeTa
KOJIMYECTBA TETIOTHI,
HE00X0IMMOTr0 IS
HarpeBaHus Teja WIn
BBIJIETISIEMOTO UM TIPH
OXJaXXKJIEHUH. Y CTPOHCTBO
Y TIpUMEHEeHue
KajopumeTpa. Tormiuso
KaK UCTOYHUK SHEPTUH.

VY aenpHas Temiaora
CrOpaHHs TOTIINBA.
IIpeBpamenue
MEXaHWYECKON IHEPTHH BO
BHYTPEHHIOIO.
IIpeBpalieHue BHyTpeHHER
SHEPIUH B MEXAHUYECKYIO.
CoxpaHeHre SHEpTHH B

TeJa B MEXaHMYECKUX Mpoleccax; MPUBOANUTh
MIPUMEPBI: IPEBPAILECHUS SHEPTUN

IIPY TOABEME TEJA U IIPH €T0 MAICHUH,
MEXaHUYEeCKOW SHEPTHH BO BHYTPEHHIOIO;
M3MEHEHUs! BHYTPEHHEH 3HEepPTUu Tena ImyTeM
COBepIIeHHS PadOTHI

U TerIonepeiadyn; Teruionepeaadn myTemMm
TEIUIONPOBOIHOCTH, KOHBEKIIUH U U3ITy4EHUS;
MPUMEHEHUS Ha MPAKTUKE 3HAHUN O pa3IMdHON
TEIIOEMKOCTH

BEIIECTB; SKOJIOIMYECKH YUCTOTrO TOIIINBA;
MOATBEPKIAIOIINE 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPIUH; arperaTHbIX COCTOSHUN
BEIIECTBA;

SIBJICHUH TPUPOJIBI, KOTOPBIE OOBICHSIOTCS
KOHJEHCalMeH napa; UCIOJIb30BaHUs SHEPIUH,
BBIZIEIIEMOM

TIpY KOHAECHCAIIMU BOJSHOTO Mapa; BIUSHUS
BJIAKHOCTH BO3/1yXa B OBITY U AEATEIbHOCTH
yesoBeka; npuMeHeHus /JIBC Ha npakTuke;
MIPUMEHEHUS

NapoBOM TypOHMHBI B TEXHHKE; IIPOLIECCOB
IUIABJICHUS U KPUCTAIIN3ALNH

BEIIECTB; OOBSACHATh: N3MECHEHHE BHYTPEHHEN
SHEPTUH TeJa, KOTJla HajJl HUM COBEPILAIOT PadoTy
WM TEJIO COBepLIaeT paboTy; TEIIOBbIE SBICHUS
Ha OCHOBE MOJIEKYJISIPHO-KHHETHYECKOH TEOpUH;
(DU3UYECKHUIT CMBICIT: YJICIBHOM TEIIOEMKOCTH
BEIIECTBA, YJIENBHOMN TEIUIOTHI CTOPAaHUs TOILIMBA,
YIENbHON TEeTJIOTH Tapo00pa30BaHus; Pe3yIbTaThl
9KCIIEPUMEHTA; MPOIIECCHI TUTABJICHUS U
OTBEpCBaHMS TeJIa Ha OCHOBE MOJIEKYJIIPHO-
KUHETHYECKUX MIPEJCTABICHUI; 0COOEHHOCTH
MOJIEKYJIIPHOTO CTPOECHHS T'a30B,

AKHUIKOCTEHN U TBEPIBIX TEJ; MOHIKEHNE
TEMIIEPATYPHI KUAKOCTH MPH UCIIAPEHNUN; TIPUHIIUI
pabotsl u yctpoiictso IBC;

IKoJIoTHYecKre mpodemsl ucnonb3oanms JBC u
MYTH UX PELICHUS; YCTPOMCTBO U MPUHLUI PaOOTHI
NapoBOH TypOMHBIL; KIaCCU(PHULINPOBATH: BUABI
TOTUTMBA TI0 KOJINYECTBY TEIJIOTHI, BBIIEISIEMOI
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23 TennoBoe nBIKEHNE. 4 Paznmgate TerioBBIe SBJICHUS, arperaTHbIe ennocTtu
CBs3b TeMIepaTyphl TeNa U COCTOSIHMSI BEILIECTBA, Hay4HOro
CKOPOCTH JIBUKCHUS €TO aHAIM3UPOBATH 3aBUCHMOCTb TEMIIEPATYPBI TeNA OT | o3HaHmMs,
MOJIeKyJ1. JIBIKeHHE CKOPOCTH JIBMXKEHHSI €TI0 MOJICKYJI, TAOTHYHBIC 3KOJIOFHYEC
MOJIEKYJI B ra3ax, JaHHBIC, FPad MK IJIABICHUSA U OTBEPACBAHUS; Koe
JKHAJKOCTSAX M TBEPIBIX HaOII0AaTh M HCCIEN0BATh MTPEBPAILEHHE SHEPTHN
A P A A PEBpallt P BOCIIUTaHUE




TETUTOBBIX TPOIIecCax.
3aKOH COXpaHEHUS U
MIPEBpAIICHNS YHEPTUH B
IpHUpo/ie

ArperaTHble COCTOSTHUS
BEIIECTBA.
Kpucrannuueckue tena.
[InaBnenue n
OTBEpZCBAHHE.
TemmepaTypa mjiaBjIcHUs.
I'paduk nnaBiaeHus u
OTBEpACBaHUA
KPUCTAJUIMYECKUX TEIL.

Y nenpHas Temiaora
riaBieHusi. O0bscCHeHNE
MIPOLIECCOB IUIABIICHUS H
OTBEpACBAHMS HA OCHOBE
3HAHUH O MOJIEKYJISIPHOM
CTPOEHHH BEIECTBA.
®opmyna s pacyeTa
KOJIMYECTBA TEIUIOTHI,
HEOOXOIUMOTO ISt
TUIABIICHUS Tela WU
BBIIETISIOIIETOCA TIPH €r0
KpUCTAJUTM3ALIHH.
[TapooOpa3zoBanne u
ucnapenue. CKopocTh
ucnapenus. HaceleHHbIi
Y HEHACBILLICHHBIN Map.
Konpencanus napa.
OCOOCHHOCTH MPOIECCOB
HCTIapeHUs U
KoHaeHcanuu. [Iponecc
kuneHus. dusndeckuit
CMBICIT yIEJIbHOW TEIIOThI
napooOpa3oBaHus U
KOHJeHcauu. BraxxHoCTh
BO31lyXxa. Touka pocCshl.
CriocoOkb1 onpeiesieHus!
BIQXKHOCTH BO3yXa.
I'urpomerpsr:
KOHJICHCAIIMOHHBIN U
BosiocHOH. [lcuxpomerp.

Pabota raza u napa npu
pacmrpeHud. TeroBsie
JIBUTATENIU. Y CTPOMCTBO U
MPUHITUT IeHCTBUS
JIBUTATENs] BHYTPEHHETO
cropanus (IBC).
DKOJIOTUYECKHUE
npoOJIeMBI ITPH
ncnonb3oBanuu [IBC.
YeTpoiicTBO M IPUHLATL
JIeUCTBUSA MapOBOU
TypOunsl. KIT/] remoBoro
JIBUTATEJSL.

MIPU CTOPAHUH; IPUOOPHI TSI H3MEPCHHS
BIIQXKHOCTH BO3/yXa; MMEPEUUCIATh CIIOCOOBI
W3MCHEHUS BHYTPEHHEH DHEPTUH; POBOIUTE
OTIBITHI TI0 U3MECHEHHIO BHYTPEHHEH

SHEPTUU; MPOBOJIUTH UCCIIECIOBATEIHCKUN
SKCIIEPUMEHT IO TEILIOMPOBOIHOCTH PA3IUYHBIX
BEIIECTB; 110 M3YYCHUIO IIJIABICHNUS, HCTIAPCHHS U
KOH/JICHCAIIUH, KUTICHUS BOJIbI; CPAaBHUBATH BUJIbI
temonepenaun; KI1JI pa3nuyupix MamH u
MEXaHN3MOB; yCTaHABIMBATh 3aBUCUMOCTb MEX]TY
Maccoii Tena

Y KOJMYECTBOM TEIUIOTHI; 3aBUCHMOCTH TIpoIecca
TUTABIICHUS OT TEMIIEPATYPhI TEa; PACCIUTHIBATH
KOJIMYECTBO TEILIOTHI, HEOOXOAMMOE IS
HarpeBaHus Tella WK BBIACISIEMOE UM IIPU
OXJIQXKICHUH, BBIACISIONICECS MPU
KpHCTaJUTH3AITIH, HEOOXOAMMOE TSI IIPEBPAIICHIS
B TTap JKUIKOCTH JFO00M MAcCChl; IPUMEHSTH 3HAHUS
K pELICHUIO 33]1a4; ONpeAeiTh U CPAaBHUBATH
KOJIMYECTBO TEIUIOTHI, OTAAHHOE TOpsiYeil BOJOU U
MOJIYYEHHOE XOJI0IHOU

MIPH TEIUIOOOMEHE; ONPEICIIATh YIACIbHYIO
TEIJIOEMKOCTH BEIIECTBA U CPAaBHUBATH €€ C
TaOJIMYHBIM 3HAYEHUEM; H3MEPATH BIAXKHOCTh
Bo3nyxa; HpeIlCTaBH}ITb peSy.]ILTaTI)I OIIBITOB B BHUJIC
Ta0JINII;

aHAM3UPOBATH IPUYNHBI IOTPENTHOCTEH
M3MEepeHHit; paboTaTh B TPYIITE; BBICTYIIATH C
JIOKJIaIaMH, IEMOHCTPUPOBATH MPE3CHTALINH




3JIeKTpI/I'-IeCKHe ABJICHUA
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DnekTpusarus tein. JIsa
poa ANEKTPUUECKUX
3apsan0B. Bzaumojeiicteue
OJTHOMMEHHO U
Pa3HOMMEHHO
3apsIKEHHBIX Tel.
YcTpoiicTBo
anekTpockona. [lonsarus
00 BIIEKTPUYECKOM TOJIE.
JlemtuMoCTh
AIEKTPUUECKOTO 3apsia.
ONEeKTpOH — 4YacTHIIA C
HAaWMEHBIITUM
ANEKTPUIECKUM 3aPSIOM.
Enununa snexTpudeckoro
3apsna. CTpoeHue aToma.
CtpoeHnnue sapa aToma.
OO0bsicHEeHHE Ha OCHOBE
3HAHUM O CTPOCHUU aTOMa
ANEKTPHU3ALUHU TN MPHU
COTPUKOCHOBEHHH,
nepeaayde 4acTu
3JEeKTPUUECKOTO 3apsAaa OT
OJTHOTO TeJa K JPYroMy.
3aKOH COXpaHEHUS
3JEKTPUUECKOTO 3aps/a.
JleneHue BEIEeCTB 110
CITOCOOHOCTH MPOBOJUTH
3JICKTPUYECKUHN TOK Ha
MIPOBOTHUKH,
MOJTYIIPOBOJTHUKHA U
TIASTIEKTPUKHU.

DIIEKTPUIECKUI TOK.
VYcnoBus CylecTBOBAHUS
NEKTPUYECKOT0 TOKA.
UcTtounuku
NMEKTPUYECKOrO TOKA.
OJNeKTpruYecKas LIeTb U €€
COCTaBHBIE YaCTH.
IIpupona 3J1eKTpUYECKOro
TOKa B METaJlIax.
JelcTBus 2J1IEKTPUYECKOr0
Toka. IIpeBpaienue
SHEPIUHU NEKTPUIECKOTO
TOKa B IpyTrUe€ BHUJIBI
sHepruu. Hanpasnenue
3JEKTPUYECKOr0 TOKa.
Cuina toka. Equaune:
cunbl Toka. HazHaueHue
aMmrepMmeTpa. Brirouenue
aMIIepMETpa B LETb.
DJIeKTpHUUYECKOE
HarpspKeHHe, eIMHATIA
HanpspkeHus. @opmyna
JUIsL OTIpEIEIICHUS
HanpsbxkeHus. 3mepenue
HaTpPsHKEHHS
BOJIBTMETPOM. Britouenune
BOJIBTMETPA B IIETIb.
DJIEKTPUIECKOE
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OOBSCHATB: B3aUMOJICHCTBHE 3apsKCHHBIX TS U
CYIIIECTBOBAHUE JIBYX POJIOB IEKTPUICCKUX
3aps0B; onbIT Modde-Mummkena; s1eKTpru3aIiu0
TeJ MPU CONPUKOCHOBEHNH; 00Opa30BaHUE
TIOJIOKUTEIIEHBIX U OTPUIATEIILHBIX HOHOB;
YCTPOHCTBO CyXOTO TaJbBaHUYECKOTO AIIEMEHTA,
OCOOEHHOCTH AJIEKTPUIECKOTO TOKA B METAIIIAX,
Ha3HAYCHHE UCTOYHHKA TOKA B JCKTPUUYCCKOM
[ENH; TeIJIOBOE, XUMUUECKOE U MarHUTHOE
JleHcTBUA

TOKa; CYIIIECTBOBAaHUE IMPOBOJIHUKOB,
MOJTYTIPOBOJHUKOB U JU3JICKTPUKOB Ha OCHOBE
3HAHUU CTPOCHHS aTOMa; 3aBHCUMOCTD
WHTEHCUBHOCTH

3IIEKTPUIECKOT0 TOKA OT 3apsia U BPEMEHU;
MPUYUHY BOHUKHOBEHHSI COTIPOTHBIICHUS;
HarpeBaHue

MIPOBOTHUKOB C TOKOM C MTO3UIIMHA MOJIEKYIIIPHOTO
CTPOEHUS BELIECTBA; CIIOCOOBI YBETMUCHHUS U
YMEHBIIIEHUS] eMKOCTH KOHJIEHCATOPa; Ha3HAUYCHUE
HMCTOYHHUKOB DJIEKTPUIECKOTO TOKA U
KOHJICHCATOPOB B TEXHHKE; aHATIM3UPOBATH
TabNIMYHBIE TaHHBIC U TPpadUKW; TPUIUHBI
KOPOTKOTO 3aMBIKaHUST; TPOBOIUTH
HCCIIEIOBATENBbCKUN SKCIIEPUMEHT 110
B3aMMOJICHCTBHUIO 3aPSHKCHHBIX TEIT;
00HapyXHBaTh HAAJIEKTPU3OBAHHEIE TENA,
AIIEKTPUIECKOE TI0JIE; MOTE30BATHCS
AIIEKTPOCKOIIOM, aMIIEPMETPOM, BOJIETMETPOM,
peoCcTaToOM; OTpEAETSAThH H3MEHEHNE CHTBI,
JeUCTBYIOIIEH Ha

3apsHKCHHOE TEJO NPU YIAJICHUU U MTPUOIMKEHUH
€ro K 3apsDKEHHOMY Teqly; LIeHY JeTICHHs IKaJIbl
aMIiepMeTpa, BOIETMETPA; T0KA3HIBATh
CYIIECTBOBAHUE YACTHII, UMEIOIINX HAMMEHBIIIHI
NIEKTPUUECKHIA 3apsil; YCTAHABIUBATh
nepepacipeaeneHue 3apsaa MpH Mepexoie ero ¢
HARIIEKTPU30BAHHOTO Teja Ha
HEHAAIEKTPU30BAHHOE MTPU CONIPUKOCHOBEHUH;
3aBUCHMOCTH CHJIBI TOKA OT HAIIPSDKEHUS U
COTIPOTHBIICHHUS

MPOBOJIHHUKA, paOOTHI AMEKTPUIECKOTO TOKA OT
HaNpPsDKEHUS, CUJIBI TOKA U BPEMEHH, HAITPSDKEHUS
oT pabOoTHI TOKA U CHIIBI TOKA; IPUBOIUTH
MPUMEPHI: TPUMEHEHUS POBOAHUKOB,
MOJIYTPOBOHUKOB U AU3JICKTPUKOB B TEXHUKE,
MPAKTHYECKOTO MPUMEHEHHUS TIOTYITPOBOHUKOBOTO
JTNOJ1a; ICTOYHUKOB JIIEKTPHUUYECKOTO TOKA;
XMUMHYECKOTO U TETIOBOTO JICHCTBHUS
3JIEKTPUYECKOI'0 TOKA U MX MCIIOJIb30BaHUS B
TEXHHKE; MPUMEHECHHUS

MOCIIE0BATEIHOTO U MTAPAJIETHHOTO COEAMHEHNUS
MIPOBOTHUKOB; 0000IATh U JIeJaTh BBIBOBI O
Croco0ax 3MEKTPU3AINHU Tell; 3aBUCUMOCTHU CHITBI
TOKa ¥ CONPOTHUBIIEHUS MPOBOAHUKOB; 3HAUCHUH
CHUJIBI TOKA, HAMPSDKEHUS U CONPOTHBIICHUS TTPU
MOCIIEA0BATEIIEHOM

Y TIapaJUICIIbHOM COEIMHEHUH ITPOBOJHUKOB; O
paboTe 1 MOITHOCTH DIEKTPHUUECKON JIAMITOUKH;
PacCUMTBIBATh: CHITYy TOKA, HAIIPSDKEHUE,

ITatpuoTuu
eckoe
BOCIIUTaHHE
, IECHHOCTH
HAYYHOTO
MO3HAHMUS,
TPYAOBOE
BOCITUTAHUE
u
npogeccuo
HaJIbHOE
caMmoornpee
JIeHue,
9KOJIOTU4ec
Koe
BOCIIUTaHHE




CONIPOTHUBJICHNE. 3aKOH
Oma 1t yyacTKa IeIH.
CoOTHOITIEHHE MEXTY
COTIPOTUBJICHUEM
MPOBOJIHUKA, €0 JUTUHOHN
Y TUIONIA/IbI0 TIOTIEPEYHOTO
CeueHHUs. Y IeNIbHOE
COTIPOTUBIICHUE
npoBoHuKa. [IpuHIUIT
JNEUCTBUA U HAa3HAUYCHUE
peocrara.
[TocnenoBaTenbHOE
COETMHEHHE
MIPOBOJTHUKOB.
ComnpoTuBienne
MOCTIEAOBATENBHO
COETMHEHHBIX
nmpoBogHUKOB. CHila TOKa
Y HaNPsDKCHUE B TICTTH TIPH
MOCJIeTIOBATETHHOM
COCTMHECHHH.
[TapannensHOE
COeIMHEHHE
MIPOBOJTHUKOB.
ComnpoTuBieHne IByX
napajjienbHoO
COETMHEHHBIX
npoBOAHUKOB. CHila TOKa
U HaIpsDKEHUE B LENU IIpU
napauieIbHOM
COCTMHCHHH.

PaGoTa anexTpuyeckoro
ToKa. EquHUIBI paboThI
ToKa. MOIHOCTh
AIEKTPUYECKOTO TOKA.
®dopmyna s BEIYUCICHUS
PabOTHI ANMEKTPUUECKOTO
TOKa 4epe3 MOIIHOCTh U
BpeMsi. EquHuIel padboThl
TOKa, UCIIOJIb3YEeMbIC Ha
npaktuke. Pacuer
CTOUMOCTH
MU3PacXx0J0BAaHHOU
ANEKTPOIHEPTHUU. 3aKOH
Hxoynsa-Jlenua.
Konnencarop.
DIIEKTPOEMKOCTh
KoHJeHcaTopa. Exnauna
3IEKTPOESMKOCTH
KOoHJIeHcaTopa. Paznuunbie
BHU/IbI JIAMII,
UCIIOJb3yEMbIE B
OCBEILEHUU. Y CTPOUCTBO
JIAMTIbI HAKATUBAHUS.
TemnoBoe IeHCTBHE TOKA.
DIIEKTPUIECKIE
HarpeBaTelIbHbIC
npubopsl. [TpuanHb
Neperpy3ku B 1eNU U

3JIEKTPUUECKOE CONIPOTURIICHUE; CHIIY TOKa,
HaNpsHKEHUE W COTPOTUBIICHHUE TIPU
MOCJICA0BATEIILHOM M MapajlIe]IbHOM COSIMHEHUH
MIPOBOJIHUKOB; PabOTy M MOLIHOCTh
ANEKTPUIECKOTO TOKA; KOJIMYESCTBO TEILIOTHI,
BBIJICTISIEMOE TIPOBOTHUKOM C TOKOM 10 3aKOHY
[xoyns—IJleHna; 3eKTpOeMKOCTh KOHAECHCATOPA;
paboTy, KOTOPYIO COBEPIIAET ICKTPUUECKOE TI0JIe
KOHJICHCATOpa, SHEPTHI0 KOHJICHCATOPA;

BBIPQXKATh CHITY TOKA, HAMPSDKEHHUE B PA3THYHBIX
€IMHUIIAX; SJIMHUILY MOIIHOCTH Yepe3 eMUHUIIbI
HaANpPsOKEHUS M CUITBI TOKA; paboTy Toka B BT - u;
kBT - 4; cTpouTh rpaduK 3aBUCHMOCTH CHJIBI TOKA
OT HaIPSDKEHUS; KiacCu(UIUPOBaTh HCTOUHUKU
ANEKTPUIECKOTO TOKA; JCHCTBUS IIEKTPHUISCKOTO
TOKA; JICKTPUUECKUE MPUOOPHI IO TOTPEOIsIeMO
HMMU MOIIHOCTH; JAMIIOYKH, IPUMEHIEMbIC Ha
[IPAKTHKE;

pa3iauuaTh 3aMKHYTYIO ¥ Pa30MKHYTYIO
AIIEKTPUICCKHUE [IETTH; JTAMITBI TI0 TPUHIIATTY
JICHCTBUS, UCTIONTb3YyEeMbIC JIISl OCBEIICHUS,
MPEIOXPAHUTEIH

B COBPEMEHHBIX MPUOOPAX; UCCIICIOBATh
3aBHCUMOCTH COTPOTHBIICHUS

MPOBOJIHUKA OT €0 JUTUHBI, IJIOMIAJIN MOEPEUHOTO
CCYCHHUS U MaTepHalia MPOBOIHUKA; YSPTHTh CXEMBI
AIIEKTPUIECKON LIENH; COOMPATh DIIEKTPUICCKYFO
ETb; U3MEPAThH CHITY TOKA HA Pa3IMYHBIX YIaCcTKaX
LETIH;

aHAITM3UPOBATH PE3yIbTATHI ONBITOB U TPadUKH;
TOJIb30BATHCS AMIIEPMETPOM, BOITBTMETPOM;
peoCTaTOM ISl PErYJIMPOBAHMS CHUIIBI TOKA B IICTIH;
HU3MEPATh CONPOTHUBIICHUE MPOBOIHHUKA ITPU
MOMOIIM aMIIepMETPa U BOIBTMETPA; MOIHOCTD U
paboTy TOKa B JIaMIIe, UCTIOIB3Ys aMIIepMeTp,
BOJIbTMETD, YaChl;

NPEJICTABNIATh PE3yIbTAThI H3MEPEHHI B BHJIC
TaOIHIL, 0000IIATh U JA€JaTh BBIBOIBI O
3aBHCUMOCTH CHJIBI TOKA U COIPOTHBIICHUS
MPOBOJIHUKOBR;

paboTaTh B IPYIINE; BHICTYNATh C JOKIAJOM HITH
CIIyIIATh JOKJIAJbI,

MOJIFOTOBJICHHBIC C MCIIOJIb30BAHUEM MPE3CHTALINH:
«HcTopus pa3BUTHS HNEKTPUUYECKOTO OCBEIICHHUS,
«Hcronp30BaHue TEILUIOBOIO IEHCTBUSA
JIEKTPUUECKOTO TOKA B YCTPONCTBE TEILIHIL U
HUHKYyOaTopoBy, «McTopus co3nanus
KOHJIeHCcaTopay, «[IpruMeHeHue

AKKyMYJIITOPOBY




KOPOTKOT'O 3aMbIKaHU .

CBeTOBBIE SIBJICHHS

Hcrounuku cBera.
EcrectBenHbie 1
HCKYCCTBEHHbBIE
HMCTOYHHKH CBETA.
To4euHblii ICTOYHUK
CBETa M CBETOBOM JIyY.
IIpssMonuHeiiHOE
pacrpocTpaHeHHE CBETA.
3aKOH IPSIMOJIMHEWMHOTO
pacrpocTpaHeHHUs CBETa.
OO6pa3oBaHue TeHHU U
nonyreHu. CoJTHEUHOE U
JYHHOE 3aTMEHMUSI.

SBnenusi, HaOJtO1aeMbIe
IIpU MaaCHUM J1yda CBETa
Ha TPaHUILy pasjiesna
nByX cpen. OTpakeHne
cBeTa. 3aKOH OTPa’KEeHUs
ceera. [lnockoe 3epkaino.
IToctpoenue

CBeTa, OTPaXKCHHUE CBETA, NIPEJIOMJICHHIE CBETa,
00BSACHATH 0Opa3oBaHNE TEHU U TOTYTEHHU;
BOCTIPUSATHE U300paKSHHS TJIA30M YEIOBEKa;
MIPOBOJIUTH UCCIICAOBATEIILCKHI DKCIIEPUMEHT 110
MOJTyYEHHUIO TEHU U MOTYTeHH, 10 H3YYCHUIO
3aBUCHMOCTH yTJIa OTPaXXEHHS CBETa OT YIIia
MaJCHUS; 10 MPEJIOMJICHHIO CBETa IIPU TIEPEX0/Ie
Jiy4ya M3 BO3llyXa B BOJy; 00001IaTh U Je/IaTh
BBIBOJIBI O PAaCIPOCTPAHEHUN

CBETa, OTPAKECHHUH U TIPEIIOMIICHHUH CBETA,
00pa3oBaHMM TSHH U TIOJYTEHH; YCTAHABIUBATh
CBsI3b MeXAY ABMxKeHUEM 3emiu, JIyHel u ConHia
Y BO3HHUKHOBEHHUEM JIYHHBIX U COJTHEUHBIX
3aTMEHUI; MEXKY JABMKEHHEM 3EMIIU U €€
HAKJIOHOM CO CMEHOM BpEeMEH rojia ¢
WCIIOJb30BaHUEM PUCYHKA YICOHUKA;

ONpECIIATh Kakas U3 JABYX JIMH3 C pa3HbIMH
(OKYCHBIMH PACCTOSHHUSMU JIaeT OoJbliee
YBEJIMYCHHE; TPUMEHSThH 3aKOH OTPaXCHHS CBETa
MIPH TOCTPOCHUHU

M300paXeHUS B IUIOCKOM 3€pKaJic;

CTPOUTH U300paKEHHE TOUKHU B TNIOCKOM 3€pKaJe;
M300pakeHuUs, 1aBaeMble JTMH30H (paccenBaroIeH,

[penoxpanureny.
5 MaruutHO€e noJie. BBISBISTE CBS3b MEXKIY DJICKTPHICCKUM TOKOM H Iennoctn
VYcradosiieHue CBS3U MarHuTHBIM I10JIEM; OOBSICHATB: CBS3b Hay4HOI'0
MEXIY DJICKTPUUECKUM HalpaBICHHI MATHUTHBIX MTO3HAHMSI,
TOKOM M  MATHHTHBIM JMHAA MarHUTHOTO MOJIs TOKA C HANPaBIIeHHEM TPYIOBOE
moem. OmerT Jperena. TOKa B IPOBOIHHKE; YCTPOHCTBO SICKTPOMATHHTA; | oot oo
BO3HHKHOBCHHE MarHUTHBIX OYpb,
MarunutHoe rnojue . u
HaMarHUYMBaHKE JKelie3a; B3auMO/IeiiCTBIE
PSIMOTO TOKA. [OIFOCOB MATHHTOE; npodeccuo
MarnuTHbie JTAHUH IPUHIIAI IeHCTBHS 3IeKTPOBUTaTeNs U obmacty | HAJIPHOC
MarauTHOTO 110JIA. €ro MPUMEHCHUST; TIPUBOUTH PUMEPbI MAarHUTHBIX | CAMOOIIPENC
MaruutHoe I10JIC SIBJICHUM, JICHHUC,
= KaTyIIKU c TOKOM. WCTIOJIb30BaHHMS DIICKTPOMATHUTOB B TEXHHUKE U 3KOJIOTHYEC
Z CnocoOmI HW3MEHEHUS OBITY; yCTAaHABIUBATH CBS3b MEXKIY KoE
E MAardHuTHOTI'O ﬂeﬁCTBHﬁ CYHIICCTBOBAHHUECM BJICKTPHUUICCKOI'0 TOKa U BOCIIUTAHUE
: KATYIIKH c TOKOM. MarHUTHBIM TIOJIEM, CXOJICTBO
o e b The
2 DeKTPOMArHUTBL M WX M§>K6ny KaTyIIKOW ¢ TOKOM U MarHUTHOW CTPEITKOM;
z T — 000011aTh U JIeNIaTh BHIBOJIBI O PACIIONIOKCHUH
= e p—— MArHUTHBIX CTPEIOK BOKPYT MPOBOJHNKA C TOKOM,
= 0 B3aUMO/ICHCTBUM MarHUTOB; HAa3bIBATh CIIOCOOBI
§ SJICKTpOMarHuTa. YCHJICHHSI MArHUTHOTO ICHCTBHS KaTYLIKH C TOKOM;
= HOCTO’IHHI:IG MariuThbL. HOJTy4aTh KApTHHBI MAarHUTHOTO IOJIS TOJIOCOBOTO
% BzanmonericTeue U TyrooOpa3HoOro MarHUTOB; OIMUCHIBAT OMBITHI [0
5 MarHuToB. OOBsACHEHHUE HaMarHu4MBaHUIO BEIIECTB;
NPUYUH OpHUEHTAIUN NEePEUYHCIIATH MPEUMYIIECTBA IICKTPOABUTATEICH
JKEJIE3HbIX  ONWJIOK B 10 CPaBHEHHMIO C TETUIOBBIMU; IPUMEHSATH 3HAHUS K
MAriuTHOM oJe. PEIICHUIO 3a0a4; CO6I/IpaTL 3H6KTpI/I‘IeCKHﬁ
MaruuTthHoe mnoyie 3eMIIu. JBHUIaTENb MOCTOSHHOIO TOKA (Ha MOJEIH);
JleficTBIe  MATHHTHOTO OIIPEICIISATh OCHOBHBIC ICTANIN JIEKTPUUECKOTO
TONS HA MPOBOJHHK C JIBUTATEIIS IOCTOSIHHOTO TOKA; paboTaTh B IPYIIIe
TOKOM. YCTpOMCTBO U
TPUHIIAT IEeUCTBUA
AIEKTPOJABUTATEIIS
MTOCTOSIHHOTO TOKA.
10 HaOmonaTh NpsiMOJIMHEHHOE pacpoCTpaHeHUE




n300pakeHus IpeMeTa
B IUIOCKOM 3€pKaJie.
3epKanbHOE U
paccestHHOE OTpakeHHe
cBera. OnTuueckas
IJIOTHOCTb CPEJIbI.
SIBiieHune npenomieHus
CBeTa. 3aKOH
MIPEJIOMJICHUS CBETA.
IToka3zareinb
MPEOMIICHUS ABYX CpE.
CrpoeHnue rnasa.
OYHKIHUH OTAETbHBIX
qyacTei riasa.
dopmupoBaHHe
M300pakeHHs Ha
CeTyaTKe IJasa

cobuparomeit) s cinyuaes: F > d; 2F <d;

F < d <2F; uzo6paxenue B ¢poroanmnapare;
paboTaTh ¢ TEKCTOM YUCOHHKA; Pa3IHMIaTh JTMH3BI
M0 BHEITHEMY BHJY, MHUMOE H JICHCTBUTEIBHOC
n300paKeHus; TIPUMEHSTH 3HAHUS K PEILICHUIO
3ajay;

U3MEPATh POKYCHOE PACCTOSHHE M ONTHYECKYIO
CHJTY JIMH3bI;, aHAJM3UPOBATH MMOJIYYCHHBIC TIPH
MIOMOIIH JIMH3BI H300paskeHHUs, 1eNaTh BHIBOIHI,
NPEJCTABIATH PE3yIbTAT B BHJIEC TAOJIWII;
paboTaTh B TpyYIIIE; BEICTYNATH C JOKIAJaMH HITH
CIIyIIaTh JOKJIa b,

MOJITOTOBJICHHBIE C MCIIOJBL30BAHUEM MIPE3CHTAIINY:
«OukH, TaTbHO30PKOCTh U OJIM30PYKOCTHY,
«CoBpeMeHHbIe ONTUYECKUE TPHOOPHIL:
¢doroanmapar,

MUKPOCKOII, TEIECKOII, TPUMEHEHHE B TEXHHUKE,
UCTOPUS UX Pa3BUTHS»

JABMIKCHUA.
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= 2 2 (Ha ypOBHe YHUBEPCAJIbHBIX Y4eOHBIX .
A = o . N JbHOI
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35 14 | OOBsACHATH HU3HMUECKUI CMBICI TOHATHIA: [TatpunoTtnued
Mexannueckoe
C nepeMenieHre, MTHOBEHHask CKOPOCTh, YCKOPEHHE. | oe
gicﬂiiiﬂeﬁepeMei?;ia HabnronaTh v OnUCHIBATh NPSMOJIMHEHHOE BOCIIUTAHHE,
= . .
5 Haxosnentie [())agHOYCKOpeHHOG U PaBHOMEPHOE JBHKEHUS. 3CTETHUECKOE
HOBBIBATh BO3MOXHOCTh 3aMEHBI T T
= OCHOBEIBAT BOSMOXKHOCTb 3aMEHBI TENa €ro BOCIIHTAHHE,
E KOOpJMHATHI TEa MOJIEIBbI0 — MaTepUaIbHON TOUKON — ISt CHHOCTH
3y JBIXKYIIETOCS Tena. OnMcaHus ABWKeHus. [IpuBOIUT IPpUMEpHI, 1
)QE PaBHOMEpHOE MOSICHAIOIINE OTHOCUTENBHOCTD JIBUKECHHS. HayqHOTO
g HpHMOHHHeﬁHOe 3anuceIBaTh YpPaBHCHUEC IJIA OIIPEACTICHUA IT0O3HaHUA,
T OBOC
§ neixenne. [papuaeckoe KOOPJMHATHI JBIKYILErocs TeNa. 3alUChIBaTh BI:)ZEHTaHHe
2 NpejcTaBleH1e (bopMyIIBL: U1l HAXOXKICHHS TPOEKUUU U MOIYJIS
= BEKTOpa MEPEMEIICHHUS TeNa, A BEIYUCICHUS] U
- paBHOMEPHOTO pa Tepemetl o N
= BYKCHISE KOOPJMHATHI JBIKYIIETOCS Tejla B 000N npodeccuo
5 1I_[[ "L 3a/laHHBII MOMEHT BPEMEHHU; JUUIsl ONIPEIECIICHUS HaJIbHOE
§ PAMOIHHEHHOC yckopeHusi. CTpouTh rpaiKu CKOPOCTH U camoornpese
g PaBHOYCKOPCHHOC ONIPEJIETIATE [0 TAKMM IpaduKkaM CKOPOCTh B CHIe
E ABWKeHHe. MrHOBEHHasI 3alaHHBId MOMEHT BpeMeHu. CpaBHHBATh
§ CKOPOCTb. Fpa(IJI/IK TpaeKTOpUH, IyTH, nepemenienus. [IpeacTaBusTh
& CKOpPOCTH pe3ynbTaThl U3BMEPEHUN U BBIYACIEHUHN B BUIE
OTHOCHUTENBLHOCTD Tabnun u rpadukos. [IpuMeHsATs 3HAHUS K
MEXAHUYECKOTO pewennto 3axa4. PaboTats B rpymiie




IIepssiit 3axkoH HproTOHA.
WuepunanbHble CUCTEMBI
orcuera. Bropol 3akoH
Hprotona. Tperuii 3aKoH
Heiorona.  CoGogHoe
najgeHue ten. J[BuxeHue
Tena, OpOIIIEHHOTO
BEPTUKAIBHO BBEpX.
HesecomocTs. 3aKkoH
BCEMUPHOI'O TATOTEHUS.
YckopeHue CcBOOOIHOTO
najieHus Ha HeOeCHBIX
tenax. [lpsmonunHeliHoe
u KPUBOJIMHEHHOE
nBuxkeHue. PaBHomepHoe
JIBUKEHHE  Tela 10
OKPYKHOCTH.
HckyccTBeHHBIE
cnytHukn 3emiu. Cuia
ynpyrocTti. 3akoH ['yka.
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3anuceIBaTh B BUAC (POPMYIIBI: BTOPOM B TPETHI
3akoHbI HEI0TOHA, 3aKOH BCEMHPHOTO TATOTCHHSL.
N3MepsaTh ycKopeHre CBOOOIHOTO MaCHHU.
JlenaTs BBIBOJ O JBIDKEHUH TEII C OJMHAKOBBIM
YCKOpPEHUEM IPH SHCTBUY HA HUX TOJIBKO CHJIBI
TshkecTH. [IpeacTaBisaTh pe3ynbTaThl U3MEPCHUN U
BBEIYHCIICHUH B BHJIE TAOJIUIT ¥ TPadHUKOB.
[IpuMeHsATh 3HaHUS K pelieHuto 3a1au. PaboTaTs B
rpyrre.

Pacnpoctpanenue

Koje0aHuNl B yINpYyrux
cpenax. XapakTepUCTHKH
BOJIH U UX B3aHMOCBA3b.
3BYKOBBIE BOJIHBI.

3aMuChIBaTh (HOPMYJTy B3aMMOCBSI3H BEJIHUHH,
XapaKTepU3yIOIUX ynpyrue BoiaHbl. OOBSICHITH
HAOJII0/JTaeMBbIH OITBIT 110 BO30YKACHUIO KOJIeOaHMit
OJIHOTO KaMEePTOHA 3BYKOM, UCIIyCKA€MbIM JIPYTHM
KaMepPTOHOM TaKOMH K€ YaCTOTHI; TOYEMY B ra3ax

Cuwia Tpenus. Bunbl
TPEHHSL.
6 OOBSICHATH (YM3UYECKUI CMBICT TIOHATHI: HMITYJIbC
Umnynec Tena. 3akoH
Tela, KHHETHYECKas U MOTCHIIMAIbHAS SHEPTHSL.
COXpaHCHHS  MMITyJbCa. 3amuceIBaTh B BUJE POPMYIIBI: BTOPOU U TPETHIHA
PeaktnsHOE  JIBHKCHHUE. 3aKOH COXPAHEHHUs UMITYJIbCa, 3aKOH COXPAHEHHs
3akoH COXpaHCHUA MeXaHHUUYECKOH dHeprud. [I[puMeHsITh 3HAHUS K
MEXaHUYECKOW dHEPTUU. pelIeH IO 3a/1au.
15 10 | Ompenensars koneGaTeabHOE ABMKEHHE TI0 €TO DcreTHYeCcK
KonebarenbHoe »
A npusHakam. [IpuBoanTs NprMepH! KoJeOaHuii, oe
ABIKCHUC.  AMILTUTYA, MOJIE3HBIX U BPEIHBIX MPOSIBICHHUI Pe30HaHCA U BOCIHTAHIE
[Iepuofx, 1acToTa, IyTH yCTpaHEHUs nocieaaux. ONucHBaTh CHHOCTH
O6anuii. CBOOOAHBIE 7 > 1
KoJe . pat JIMHAMHKY CBOOOHBIX KOJICOaHHI TIPY>KHHHOTO H HAY9HOTO
Kosie0aHusl. pr)KI/IHHBII/I MaTEMaTHIECKOTO MAasiTHUKOB. 3alUChIBATh 103HAHUS
MAasiTHUK. Hursanon (dbopMyITy B3aMMOCBS3H NIEPUO/IA U YaCTOTHI ’
5 MasTHUK ['apMOHHUYECKHE konebGannii. OOBACHSTH: IPUYKHY 3aTyXaHUS SKOJIOrIHec
A KOJIeGAHHSL. CBOOOHBIX KONEOAHMIT; B 4eM 3aKITIOYaeTCs KOC
. BOCIIUTAHUE
E [IpeBpallieHHe  YHEPrUH sBJICHUE pe3oHaHca. Ha3pIBaTh ycioBue )
= npu KonebaTensHOM CYIIECTBOBAHUSI HE3aTyXAIOMINX KOJICOaHNUH.
2 [TpuMeHsTH 3HaHUS K peleHuto 3a1ad. [IpoBomuts
JIBUOKEHUU.
= AKCTIEPUMEHTAIILHOE HCCIIEIOBAaHHE 3aBUCHMOCTH
® BrinyX1eHHbBIE N
= 5 P nepro/ia KoyieOaHui MPY>KUHHOTO MasiTHUKA OT M U
3 KOJICOAHMS. F'E3OHaHC. k. IIpoBOHTE HCCIIEIOBaHHS 3aBHCUMOCTH
= Pacnipoctpanenue neproia (4acToThl) KoebaHui MasTHUKA OT
S o
g KONeGaHnil B YIPyrux JUTUHBI ero HUTH. [IpecTaBisTh pe3yabTaThl
5 . .
o cperax. XapakTepuCTHKH M3MEPEHUI Y BEIYHMCIICHUI B BU/IE TAOJIHII.
< Paborath B rpyme.
g BOJIH U MX B3aUMOCBS3b.
o
= 3BYKOBBIE BOJIHBI.
s XapakTepuCTUKU 3BYKa.
= CkopocTh  3ByKa B
pa3IUYHBIX CPENIax.
5 OnuceIBaTh MEXaHU3M 00Pa30BaHMUS BOJIH;




XapaKkTepUCTUKU 3BYKa.
CxopocTh 3BYyKa B
Pa3IMYHBIX CpPEHaX.

CKOPOCTB 3ByKa BO3PACTaCT C MOBBIIICHHEM
Temreparypsl. Ha3piBath: (hu3nueckue BETUIHHEI,
XapaKTePHU3YIOIIIe YIIPYTUe BOJIHEI; THATa30H
JacTOT 3BYKOBBIX BOJIH. Pa3nnuaTs monepeyHsie 1
MPOJI0IbHBIE BOJTHBL. [IpuBOIUTE 00OCHOBAHHS
TOTO, YTO 3BYK SIBIISIETCSI IPOIOIBHOM BOJTHOIM.
BriaBurath runotesbl: OTHOCHTEIBHO 3aBUCHMOCTH
BBICOTHI TOHA OT YaCTOTHI, @ TPOMKOCTH — OT
aMIUTATY bl KOJIeOaHUH HCTOYHUKA 3BYKa; O
3aBHUCHMOCTH CKOPOCTH 3ByKa OT CBOHCTB CpPEbI H
oT ee Temreparypsl. [IpuMeHATs 3HaHUS K
pernenuto 3anad. [IpeAcTaBisITh pe3yabTaThl
W3MEPECHHUN W BEIYHUCIICHUH B BUIE TaOTHII.
Paborarts B rpyme.

DJIeKTPOMATHUTHOE 10JIe
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MaruautHoe 1ose u ero
rpagudeckoe
HU300paKeHHE.
OnunopoaHoe u
HEOJIHOPOIHOE
MarHuTHoe noJje. CBs3b
HaIpaBIIEHUS JIUHUN
MarHuTHOTO TI0JISI TOKa C
HAIpaBIIEHUEM TOKA B
IIPOBOJIHHUKE. [lelicTBUE
MarHMTHOTO TIOJISl Ha
MIPOBOJIHUK C TOKOM U Ha
JBUKYITYIOCS
3apsKEHHYIO YaCTHILY.
Wuaykuust MarHUTHOTO
1oJiss. MarHUTHBIN MTOTOK

[enats BBIBOABI O 3aMKHYTOCTH MAarHUTHBIX JTMHUN
1 00 ocnabJIeHun oSl ¢ yaaleHHeM OT
IIPOBOJHHUKOB C TOKOM. DPOPMyIMPOBATEH PABHUIIO
MpaBO PyKH, MPaBWIO OypaBYMKa. 3aITUCHIBATh
(opMyITy B3aMMOCBSA3H MOIYJIsl BEKTOpa
MarHUTHOM MHIYKIIMHA MarHUTHOTO TIOJSA C
MoayieM cuibl F, nelicTByrolel Ha NpOBOAHUK
JUTMHOH 1, pacnionokeHHBIH MepreHAnKYISPHO
JIMHUSIM MarHUTHOW MHIIYKIIMH, U CWUJION TOKa [ B
npoBogHuke. ONKCHIBaTh 3aBUCUMOCTD
MarHUTHOTO [TOTOKA OT MHIYKIHUH MarHUTHOTO
T0JIs, MPOHU3BIBAIOLIETO IJIOUIaAb KOHTYpPA, U OT
€ro OPHUEHTALMH [0 OTHOLICHUIO K JINHUSIM
MarHuTHOM HHAYKUUU. [[puMeHsTh mpaBuio
OypaBuMKa, IPaBUIIO JIEBOH PYKHU U MIPABUIIO
MIpaBOM PyKH AJIS OIIpeJieleHNs] HalpaBIeHUs
MHIYKIMOHHOT'O TOKA.

Paborats B rpynmne;

O1BITH ®dapajes.
DneKTpoOMarHuTHas
WHIYKIIHSL. [IpaBuno
Jlenna. SBnenue

CaMOMHIYKIUH. DHEPIHUsl
MarHUTHOTO TOJISl TOKa.
IlepemeHHBII TOK.
I'eneparop nepemeHHOTO
Toka. TpaHcdopmarop.
Ilepenaua nepemeHHOTO
TOKa.

HabnronaTh 1 OMUCHIBATD OIIBITHI,
MOATBEPKAAIOIINE MOSBICHUE SIEKTPUIECKOTO
IOJISL IPY U3MEHEHUH MarHUTHOTO TOJIA, ¥ IeNaTh
BbIBO/IBI. HaOmroaTh: B3anMo/ieiicTeue
TIOMHUHHEBBIX KOJIEIl C MarHUTOM, SIBIIEHUE
camonHAYKIMH. ©opMynupoBath mpasuio Jlenna.
[Mpumensts npasuiio Jlenna. PacckasbiBath 00
YCTPOMCTBE U IIPUHLIMIIE JEHCTBUS FEHEPATOPA
MEPEMEHHOI0 TOKa; O HA3HAYEHUH, yCTPOUCTBE U
NpUHLMIIE IefcTBUS TpaHchopMaropa, u ero
MPUMEHEHUH; O IPUHIIUIAX PaIHOCBA3H U
TeneBuaeHus. [IpoBOAUTE UCCIIEN0BATENBCKUN
9KCIEPUMEHT 110 U3YyUECHUIO SIBIICHUS
3JIEKTPOMArHUTHOM MHAYKIIMW; aHAJIM3UPOBATh
pe3yabTaThl IKCIIEPUMEHTA U I€TIaTh BHIBOJIBI.
PaboTats B rpynme

[Tarpuotuued
oe
BOCIIUTAHHE,
LEHHOCTH
HAy4YHOTO
MO3HAHUS,
TPYIOBOE U
npogeccuo
HaJIbHOE
camoomnpene
JIeHHE,
9KOJIOTHYEC
Koe
BOCIIUTaHHE




DNeKTpOMarHuTHOE
noJie.
ONeKTpOMarHuTHbIE
BOJIHBL. Bnusuue
W3JIy4YEHH Ha KUBbIC
opranusmsl. Ilomyuenue

10

OOBSACHATH N3ITyYCHHUE U TIOTJIONMIEHNE CBETA
aTOMaMU U MPOUCXOKICHUE JINHEHYATHIX CIIEKTPOB
Ha OCHOBE IMOCTyJ1aToB bopa. HaGmonath:
B3aMMOJICHCTBHE aTIOMUHHEBBIX KOJIEI] C
MarHuTOM, SIBJICHHE CAMOMHIYKIIUHU; PA3JI0KECHUE
0eJIoro CBETa B CIEKTP NPHU €0 MPOXOKACHUN
CKBO3b MIPU3MY U MOIy9IeHHE OETIOro CBeTa IMyTeM

CTpoeHne aToMa U aTOMHOI'0 siaApa

19

ANEKTPOMATHUTHBIX CIIOYKEHUSI CIICKTPAJIbHBIX IIBETOB C TIOMOIIBIO
KOHe6aHI/Iﬁ. HpI/IHHI/IHBI JIMH3BbI; CIJIOLIHOM U JIMHEHYaThIC CIICKTPbI
PaHOCBS3H " UCITyCKaHMSI. Hasmiaan, yCIIOBHS 00pa30BaHUs
TeICBHICHH. CIUIOMIHBIX ¥ TMHEHYATHIX CIIEKTPOB UCITyCKaHHSI.
DJNIeKTpOMarHuTHas PaGorars B rpynne.
npuponaa CBeTa.
[Ipenomnenue CBeTa.
Hucnepcus CBETA.
Cnextporpad u
CIIEKTPOCKOIL. Turnbl
ONTUYECKUX  CIIEKTPOB.
OObsicCHEHHE U3ITY4YECHHUS
U TOIVIOLIEHHS  CBETa
aTOMaMH.
Omsrrsr Pesepdopma 1o 8 OmnuceiBaTh: OMBITH Pe3epdopa mo uccnegoBaHmio
C TTOMOIIBIO PACCESHHS 0-4aCTHUI] CTPOSHHS aTOMa.
PaccesHuio O-4acTHll. OOBACHITH GUINUECKUI CMBICI TIOHSTHIA: SHEPTHSI
IInanerapnas MOZCIE cB3M, fAedeKT Mace, 3apa10BOe YMCII0, MACCOBOE
aT(zMa. IIpoToHHO- yrcno. PacckaspiBaTh 0 MPOTOHHO-HEUTPOHHOM
HCUTpPOHHAA MOJCJIb MOJIENM aTOMHOTO sAzipa. [IpuMeHsaTs 3HaHus K
sapa. Dusnyeckuin pewenuto 3aaa4. Pabotats B rpyme.
CMBICIT ~ 3apsJIOBOr0 U
MacCOBOTO YHUCell.
SAnepHbie cuibl. 3aKOH O
[IPONOPLIMOHATIBHOCTH
MacCChI u SHEPIumu.
Jedext Macc u sHEprus
CBSI3H SIZIED.
11 | OnuceiBaTh: onbITH Pe3epdopa mo oOHapyKeHHIO
PannoakTuBHOCTSE. .
CIIOYKHOT'O COCTaBa PaJMOAKTUBHOTO M3ITyICHHUS;
Anbda-, Gera- 1 TaMMa- HpOLIeCC JeNeHus siapa atoma ypana. OObICHATH
U3y ICHUA. CYTh 3aKOHOB COXPaHEHHUSI MACCOBOT'O YHCIIA U
PammoakriBHbIC 3apsiia P PaIMOAKTUBHBIX MTPEBPAIICHUSX.
NpeBpameHust  aTOMHBIX OOBACHATD HUZUUECKUI CMBICI OHATHIA: IEPHOA
sanaep. IIpaBuna noJrypacriaia, erHas peaKius, KpuTHIecKas
cMelneHus ans anbda- u Macca.
GeTa-pacrmana npu [TpuMeHSITh 3aKOHBI COXPAaHEHHs MACCOBOTO YUCIIa
SIIEPHBIX PeaKIIHsIX. 1 3ps/Ia 1IPU 3AINCH YPABHEHHH SICPHBIX
3aKkOH  PaJUOAKTHBHOIO PCaKIHH. .
pacrana. HaSI)IBflTI) YCJIOBHSI IPOTEKAHUSI YITPABIIIEMOit
T AT— ie;gon peaKiuu, MPEHMYIIECTBA 1 HEJOCTATKH
nepest IpyruMy BUIaMU SJICKTPOCTAHIINH,
MCTOIBL  MCCICAOBAHNA YCJIOBHSI IPOTEKAHUS TEPMOSIIEPHON PEaKIIUH;
1acTu. Anepurie Ha3bIBaTh (PM3MYIECKUE BEJUUMHBIL: MOTJIOIEHHAS

peakuuu. TepMosiiepHbIe
peakuuu. Jlenenue suep
ypana. Llennas peakuus.

Snepnas JHEpreTUKa.
Biusaue
PaaMOAKTUBHBIX

J103a U3IIy4EHHUs, DKBUBAJIICHTHAs 1034, IIEPHOJ
noJrypacnana. PacckaselBaTe 0 Ha3HaYEHUN
AJIEPHOTO peaKkTopa

Ha MeJUJIEHHBIX HENTPOHAX, €r0 yCTPOUCTBE U
HnpuHLUIE AeicTBUs. [IpuBOIUTE MpUMEPHI
TEPMOSIACPHBIX peakuuid. [IpuMeHsITs 3HaHUS K
pemeHuto 3aaad. M3amepars MOITHOCTD 103bI

I'paxnanck
oe
BOCIIUTaHHE
)
[IaTPUOTHYE
CKO€
BOCIIUTAHHE
, IEHHOCTHU
Hay4HOI'O
IIO3HAHUS,
JKOJIOTHYEC
Koe
BOCIIUTAHHE




U3JIy4CHUM Ha JKUBBIC
OpraHU3MBlI.

panuanuoHHoro (oHa JIO3UMETPOM, CPABHUBATH
MOJTyYEHHBIN Pe3yNbTaT C HANOOIBITUM
JIOTTYCTHMBIM JIJISl YEIOBEKa 3HAYCHHUEM.
OneHnBaTh 1Mo rpaduKy NepHoJ MOTypachaa.
Paborath B rpynme.

Ctpoenne u 3BoJI0IHA Beenennoii

I'eonienTpuueckas u
reJIMOLIEHTPUYECKas
cucreMbl mupa. Cocras,
CTPOCHUE U
MIPOUCX0XKJICHHE
CoNHEYHOM CHCTEMEI.
BonpIine miaHeTs
CoNHEYHOM CHCTEMEI.
Mamnglie Tena CoJIHEUHOM
CHCTEMBL.

Habnronats cnaiiap! unu pororpaduu HeOECHBIX
00bexTOB. Ha3bIBaTh rpynmsl 00BEKTOB, BXOSIIX
B Conneunyto cucremy. [IpuBoanTs mpumepsl
W3MEHEHUS BUJA 3BE3IHOTO

HeOa B TeueHue cyTok. CpaBHMBATh MJIAHETHI
3eMHOI I'PYNIIBI; TUIAHETHI-THTAHTHI.
AmnanuzupoBathb GoTorpaduu WK CIAiIbI TUIaHET.
OnuceiBath GoTorpaduu mMansix Tesn ComrHeUHON
CHCTEeMBI. JIeMOHCTPHPOBATh MPE3EHTALINH,
y4acTBOBATh

B 00CY)KJICHHHU TPE3CHTALNN

®dusunyeckas npupoaa u
spotouus CosHLa n
3B&31. CTpoeHue u
3BOIIOLMS BeeneHnHoi.
I'mnoresa bonbioro
B3pbIBA.

Hab6mronats cnaiinsr niam gororpadun HeOSCHBIX
o0wvexToB. Ha3piBaTh

MPUYMHBI 00Pa30BaHUs TISITEH

Ha ConHlle. AHATU3UPOBaTh GoTorpadun
COITHEYHOU KOPOHBI 1 00pa30BaHUI B HEM.
OnuchIBaTh TPU MOJIENIN HECTAITMOHAPHON
Bcenennoi, npemioxeHHble @puaMaHoOM;
O00BACHATH (PU3NIECKHE TPOIIECCHI, MTPOUCXOISIINE
B Heapax ConHua u 3Be31. JeMOHCTpUpOBaTh
MPE3CHTAIIMH, YYaCTBOBATh B 00CYXKICHUU
Mpe3eHTalun

DcTeTHYeCcK
oe
BOCIIUTaHUE
, IEHHOCTH
Hay4YHOTO
MMO3HAHMS,
9KOJI0THYEC
KOC
BOCIIUTaHUE

IHoBTOp

CHHE

IToBTOpEHHE OCHOBHBIX
TOHATHH, POPMYJI, 3aKOHOB

[TpuMeHSTH 3HAHUS K PEIICHUIO 3aa4 110 TeMaM
Kypca puzuku 9 knacca

COI'JTACOBAHO

[Iporokou 3acenanus MO
YUYUTEIIEH €CTECTBO3HAHUS

MBOY COIII Ne 2 um. I1.1. ApuakoBa

ct. CtapoiepOouHoBCKas
ot 27 aBrycta 2021 roga Ne 1

I'onuapenko E, B.

COI'JTACOBAHO

3aMecTuTelb aupekTopa no Y BP
MBOY COLI Ne 2 um. I1.1. ApuakoBa

ct. CraporniepOoruHoBCKast

Yexymkuua T.M.

MOAINCH d.N.0.

MOMNCH

30 aBrycra 2021 roga
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