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1. Ilnanupyemble pe3yJabTaThl OCBOEHHS Y4eOHOT0 MpeaMeTa
JIn4HOCTHBIE Pe3yJIbTATHI:
OTpakaroT chOPMHUPOBAHHOCTH, B TOM YHCIIE B UACTH
1.ITaTprOoTHYECKOTO BOCIIUTAHUS:
— poccuiickasi HWIAEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUUCKOU
UJICHTUYHOCTU B MOJMKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K UCTOPUKO-
KyJIbTYPHOH OOIIHOCTH POCCHUHCKOrO0 Hapoaa u cyapbe Poccuu, marpuotuswm,
TOTOBHOCTB K CITy’KeHHIO OTE€UeCTBY, €ro 3aIluTe; —
YBAXKEHHE K CBOEMY HApPOJy, YyBCTBO OTBETCTBEHHOCTH Tiepesl PonuHoi, ropaoctu
3a CBOM KpaH, CBOK PoauHy, IMponuioe U HaCTosIIee MHOIOHAIIMOHAIIBHOTO HApO1a
Poccun, yBaxkeHHE K TOCYJapCTBEHHBbIM CcHUMBoOiaM (repO, duar, TUMH);
— (QopMUpOBaHHE YBaXKEHHUSA K PYCCKOMY S3BIKY KaK TOCYJApCTBEHHOMY SI3BIKY
Poccuiickon ®denepanuu, SBISIIOLIEMYCS OCHOBOM POCCHUUCKON MICHTUYHOCTU U
TJIaBHBIM dbakTopoM HallMOHAJIBHOTO CaMOOIIPEACIICHUS;
— BOCIIMUTAHUE YBXKEHUS K KYJIbType, SI3bIKaM, TPAIUIUSIM U 0ObIYasiM HApOJOB,
IIPOKUBAIOLINX B Poccniickon denepanun.
2.I'paxaaHCKO€ BOCIHUTAHUE:
— rpaXJaHCTBEHHOCTh, IPAKIAHCKASI MO3UIUS aKTUBHOTO U OTBETCTBEHHOI'O YICHA
pPOCCHIICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TMpaBa U
00s13aHHOCTH, YBaXKAIOIIETO 3aKOH M MPaBOMOPAIOK, OCO3HAHHO MPUHUMAIOIIETO
TPAAUIIMOHHbIE HAIIMOHAIbHBIE U OOIIEYETOBEYECKUE TYMAHUCTHYECKUE U
JIEMOKPATUYECKUE IIEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHON >KU3HU;
— MPU3HAHHE HEOTUYK/IaeMOCTH OCHOBHBIX MPaB M CBOOOJI Y€JIOBEKa, KOTOPHIC
MPUHALICKAT KAXKIOMY OT POXKIACHUS, TOTOBHOCTh K  OCYIIECTBICHUIO
COOCTBEHHBIX TIpPaB W CBOOOJ 03 HapylleHHWs TpaB M CBOOOJ APYTHX JIUII,
TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC MpaBa U CBOOOJBI YETOBEKA U TpaKJaHWHA
COTJIACHO OOIICNPU3HAHHBIM MPUHIIMIIAM U HOpMaM MEXAYHApOJIHOTO MpaBa U B
coorBerctBuM ¢ Konctutyuuenn Poccuiickor @enepauuu, TMpaBoBas W

MOJMTUYCCKAA I'PaMOTHOCTD, —



MHUPOBO33pPEHUE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKU M
OOIIIECTBEHHO! MPAKTUKH, OCHOBAHHOE Ha JMAJIOTEe KYJbTYp, a TaKKE Pa3iIMuHbIX
(GopM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHHUE CBOETO MECTa B IMOJMKYJIBTYPHOM
MUDE; —
UHTEPUOpU3ALMS LEHHOCTEHM JEMOKpPaTMM M  COLUMAJIbHOW  COJMIAPHOCTH,
TOTOBHOCTb K JIOTOBOPHOMY pEryJMPOBaHUIO OTHOLICHWW B TpylIe WU
COLIMAJIBHOM OpraHu3allii; — TOTOBHOCTh OOYYAIOIIMXCS K KOHCTPYKTUBHOMY
YYaCTHIO B IIPUHATUHU PELICHUM, 3aTPAaruBarOlIMX MX IpaBa U MHTEPECHI, B TOM
YHCclie B pa3InYHbIX (hopMax OOLIECTBEHHON CaMOOPTaHU3alllU, CAMOYIIPaBICHHUS,
OOLIECTBEHHO 3HAYUMOM NEeSATEIbHOCTH;
— TPHUBEPKEHHOCTh HJAESIM  HUHTEPHALMOHANU3MA, JIpYXObl, paBEHCTBA,
B3aMMONOMOIIM  HApOJOB; BOCIHUTAHHE  YBAXKUTEIBHOIO  OTHOLICHUS K
HAI[MOHAJIbHOMY JIOCTOMHCTBY JIIOJIEH, UX YyBCTBaM, PEIUTHO3HBIM YOEKICHUSM;
— TOTOBHOCTb OOyYaroUMXcs MPOTHUBOCTOSNTh HUICOJOTHH  HKCTPEMH3MAa,
HallMOHAIN3Ma, KCEHO(OOMH; KOPPYHLUUHU; AUCKPUMHUHALMU [0 COLMAIBHBIM,
PEIUTHO3HBIM, PAaCOBBIM, HAIIMOHAJIBHBIM IIPU3HAKaM M JPYTUM HETaTHUBHBIM
COLIMAJIBHBIM SIBJICHUSM.

S.1leHHOCTH HayYyHOro NO3HaHUS:

—O0CO3HaHHUEe LEHHOCTHU (PU3MUECKON HayKH KaK MOIIIHOIO MHCTPYMEHTAa O3HAHMUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUIIIEW COCTABISIOMIEH KYJIbTYpPHI;
—pa3BUTHE Hay4YHOW JI0003HATEIbHOCTH, HWHTEpeca K HCCIEA0BATEIbCKOM
NEeSATETbHOCTH.

6.DopMHpOBaHKE KYJIbTYPHI 3I0POBBS:

—OCO3HaHWe LEHHOCTH Oe3omacHoro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro0 TMOBEACHUS Ha
TpaHCIIOpTE, Ha JO0pOrax, C OJJIEKTPUUYECKHMM M TEIUIOBBIM OOOpYyIOBaHUEM B
JIOMAIIIHUX YCJIOBUSIX; —
c(hOpMHUPOBAHHOCTh HaBbIKa pedIEKCHHU, MPU3HAHUE CBOETO IMpaBa Ha OUIMOKY U
TaKOI0 K€ IIpaBa y Apyroro 4ejoBeKa.

7. TpyZioBO€ BOCIIUTaHUE:



—AaKTHUBHOE Y4YaCTHE B PEIICHUU MPAKTHYECKUX 3a/1a4 (B paMKaxX CEMBbH, IIKOJIBI,
ropoja, Kpasi) TeXHOJOTHYECKOW M COIMAIbHOW HAINPaBICHHOCTH, TPEOYIOIINX B
TOM 4HcIie U (PU3NUECKUX 3HAHUM;
—HHTEPEC K NPAKTUICCKOMY HM3yUYCHHIO TpodeccHii, CBSI3aHHBIX C (U3UKOM.
8.DKO0JOrn4eCcKOEe BOCIIUTAHHE:
—OpHUEHTaIMs Ha MPUMEHEeHHEe (PU3NUECKUX 3HAHUH JIJIsl pellieHus 3a/1a4 B 00J1acTu
OKPYXAaIomel Ccpefpl, IIAHUPOBAHUS IIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEJICTBUM VISl OKPYKAIOLIEH Cpeibl;
—OCO3HAHUE TJIOOAIBHOTO XapaKTepa JKOJOTUUECKUX MpoOJeM U MHyTer ux
pEIICHWS.
MeTtanpeameTHblie pe3yJibTaThl:

1) oceoenue pecynsimueHbix YHUBEPCANbHBIX Y4eOHbIX OCUCNEULL:

-CaMOCTOSITEIILHO OMPENENATh eI, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIE
3aJ1a4i B 00pa30BaTEIbHOMN NESITEILHOCTH U dKU3HEHHBIX CUTYyAIHIX;

-OILICHUBATh PECYPCHI, B TOM YHCJIE BPEMS U IPyTrhe HeMaTepUaIbHBIC PECYPCHI,
HEO0OXOMMBbIE TS IOCTUKEHUS TIOCTABJICHHON paHee 1elIu;

-COITOCTABJISITh UMEIOITUECS BO3MOXHOCTH M HEOOXOIUMBIC IS JOCTHKCHUS
eI PECYPCHI;

- ONpPEAeNATh HECKOJIBKO MyTEeH JOCTUKEHUS TOCTaBICHHON 1IETIH;

-3a71aBaTh IMapaMeTPbl U KPUTEPHUH, IT0 KOTOPHIM MOYKHO OTIPECIIUTh, UTO IEITh

JIOCTUTHYTA;

-COIOCTABJIATh MOJIYYEHHBIN pe3yJIbTaT AEATeIbHOCTH C TIOCTaBJICHHOM 3apaHee
LENbIO;

- OIIEHUBATH MOCJECTBUS JOCTUKECHHSI MTOCTABIEHHOM 1IE€JN B JCSITEILHOCTH,
COOCTBEHHOM MHU3HU U KU3HU OKPYKAIOIIUX JIFOJIEH.

2) 0cBoeHUe NO3HABAMENbHBIX VHUBEPCAbHBIX YHeOHbIX OeUCTNEULL:

-KPUTHUYECKU OIICHWBATh M WHTEPHPETUPOBATH HMHPOPMALUIO C Pa3HBIX
MO3UILIUH;

-pacrio3HaBaTh ¥ (UKCHPOBATH TMPOTUBOpEUHs B  HHPOPMAIMOHHBIX

HCTOYHHKAX,



-MCHOJb30BaTh  PAa3jIU4YHbIE  MOJEIBbHO-CXEMATHUYECKHE  CpEeACcTBa  JUIS
MIPE/ICTABIICHUS BBISBICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX TIPOTUBOPEUHIA;

-OCYIIECTBIISITh Pa3BePHYThIM WH(OPMAIIMOHHBIA MOUCK W CTaBUTh HA €ro
OCHOBE HOBEIE (YUeOHBIC U TTO3HABATEIBHBIC) 3a/1a4H;

- HCKaTh ¥ HAXOAUTHh 000OIIEHHBIE CIOCOOBI PEIICHUS 3a/1a4;

-IIPUBOJIUTh KPUTHUYECKUE AapPTyMEHTHl, KaK B OTHOIIEHHUH COOCTBEHHOTO

CY>XJEHHUSI, TAK U B OTHOILLICHUU JEUCTBUN U CYXKJICHUU PYTOro YeI0BEKa;

- aHAIM3UPOBATh U  MPeoOpa3oBbIBaTh  MPOOJIEMHO-IIPOTUBOPEUUBHIC
CUTYaLINH;

-BBIXO/IMTH 3@ PAMKHU YYEOHOTr0 MpeaMeTa U OCYIIECTBIIATH 1I€JIC€HANPABICHHbII
MOUCK BO3MOYKHOCTHU IIMPOKOTO MEPEHOCA CPEJCTB U CIIOCOOOB IEUCTBUS;

-BBICTPanBATh MHAMBUAYAJbHYI0 O0pPAa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAs
OTrpaHUYEHMSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYECHUS;

-MEHATh U YJEPKUBATh PA3HbIC IMO3HUIMU B IMO3HABATEIBHOU NESITEIBHOCTH
(OBITh y4YEHUKOM M yuHTeleM; (opmMyIMpoBaTh 0OO0pa30BaTENbHBIA 3alpoOC U
BBITIOJIHATh KOHCYJBTaTUBHBIE (DYHKIIMM CaMOCTOSITENIbHO; CTaBUTh MPOOJIEMY U
paboTtaTh Haj €€ peIICHHEM; YOpaBiIsTh COBMECTHOM TMO3HaBATEILHOMN
JESTEIbHOCTHIO M TIOAYUHSITHCS).

3) oceoeHue KOMMYHUKAMUBHBIX YHUBEPCAILHBIX YUEOHbIX 0eUCMBUL:

-OCYLIECTBIIATh JEJIOBYI0O KOMMYHMKAIIMIO, KAK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBIMU (KaKk BHYTPU 00pa30BaTENIbHOM OpraHu3aliy, TaK 1 3a €€ mpeesiaMu);

-pU OCYILIECTBICHUH TPYNIOBOW pabOThl ObITh KaK PYKOBOAMUTENIEM, TAK U
YIEHOM MPOEKTHOM KOMAaHJIbl B Pa3HbIX POJsX (T€HEepaTOpoM HIEH, KPUTHUKOM,
VCITOJIHUTEJIEM, IPE3ECHTYIOLIUM U T. [1.);

-pa3BEpHYTO, JIOTUYHO MW TOYHO M3JIlaraTb CBOK TOYKY 3pEHUSA C
MCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX ) SI3bIKOBBIX CPEJCTB;

-pacro3HaBaTh KOH(GIMKTOTCHHBIC CUTYAIMH U MPEOTBPAIIATh KOH(DIUKTHI 10
UX aKTUBHOM (ha3bl;

-COIJIaCOBBIBATh MO3MIIMM YJIEHOB KOMaHABI B Ipolecce paboThl HAJ 00IIKM

IPOYKTOM/PELICHUEM;



-IPEACTABIATh MYOIMYHO PE3yNbTaThl WHAMBUAYAIbHOM M TPYIIOBOU
NEATEIBHOCTH, KaK Iepe]l 3HAKOMOM, TaK U IEPe] HE3HAKOMOU ayIUTOPUEH;

-noAOUpaTh NapTHEPOB [T IEITOBOM KOMMYHHUKAIIMHU, UCXO/s U3 COOOpaKeHUI
PE3yJIBTaTUBHOCTH B3aUMOJECHCTBHUS, @ HE JIMYHBIX CUMITATHUM;

-BOCIIPUHMMATh KPUTHYECKHE 3aMEUaHUs KaK peCcypc COOCTBEHHOI'O Pa3BUTHS;

-TOYHO U EMKO (OpMyJIUpOBaTh KaK KPUTHUYECKHE, TaK M OJOOPUTEIbHBIE
3aME€YaHMsl B aJpec APYruX JIOACH B paMKax JeJOBOM W 00pa3oBaTeIbHOU
KOMMYHUKAIIUY, U30€rasi Py 3TOM JIMYHOCTHBIX OLICHOYHBIX CYKICHUM.
IIpeameTHbIe pe3yJbTATHI:

BoInycKHHMK HA yIiIy0JI€HHOM YPOBHE HAYYUTCSH:

- OOBACHATP U AHAIU3UPOBATH POJIb U MECTO (PU3UKU B (POPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUPA, B PAa3BUTHUM COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKON IEATEIILHOCTH JIFOACH;

- OIpEAeNATh U JAEMOHCTPUPOBATH B3aUMOCBSI3b MEXIYy (PU3UKON U APYTUMU
€CTECTBEHHBIMHU HAYKAMU;

- XapakTepu3oBaTb CHUCTEMHYIO CBfA3b MEXAY OCHOBOIIOJArarollUMU
HAayYHBIMU TOHSTUSIMU: MPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, IIOJIE),
JIBW)KECHUE, CUJIA, DHEPT U,

- TMOHUMAaTh U OOBACHATH LEIOCTHOCTh (PU3UUYECKON TEOpUH, pa3indaTbh FPAHULIBI
e€ MPUMEHUMOCTH U MECTO B Py APYTUX (PU3UUECKUX TEOPHIl;

- BIAJETh NPUEMAMU IIOCTPOEHUS TEOPETHUUYECKUX [OKA3aTEIbCTB, a TaKXKe
MPOTHO3MPOBAHUSI OCOOCHHOCTEW MPOTEKaHUsI (PU3NYECKUX SIBICHUN U MPOILIECCOB
Ha OCHOBE IOJYYEHHBIX TEOPETUUYECKUX BBIBOJIOB U IOKA3aTEIbCTB;

- CaMOCTOSITEJIbBHO  KOHCTPYMPOBATh  OKCIEPUMEHTAIBHBIE  YCTAHOBKU UL
MPOBEPKHU BBIJBUHYTHIX TMIIOTE3, PACCUUTHIBATh a0COIIOTHYIO U OTHOCUTEIBHYIO
IIOIPEIIHOCTH TPOBOAUMBIX U3MEPEHNN;

- CaMOCTOSTEIbHO IUIAHUPOBATh U MPOBOAUTH (PU3MUECKHUE IKCIIEPUMEHTHI;

- peumarb NPAKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE W  PACUYETHBIE
dusznyeckue 3agaud C OMOpPOM Kak Ha W3BECTHbIE (PUBNYECKUE 3aKOHBI,

3aKOHOMEPHOCTH U MOJICJIH, TaK U Ha TEKCThI ¢ U30BITOUHON HH(DOpMaIIKE;



- ONpeNeNsITh TPAHULIBI TPUMEHEHHS M3YYEHHBIX (PU3UUECKHX MOJEIeH MpH
penieHnu GU3NYECKUX U MEXKIPEIMETHBIX 3a/1a4;

- BBIJBUIAaTh THUIIOTE3bl HAa OCHOBE 3HAHUSA OCHOBONOJArarmolMUX (U3NUYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

- XapakTepu30oBaTh TIJOOANbHBIE MPOOJIEMBI, CTOSLIME IEpPel YEIOBEUYECTBOM:
HHEPreTUUECKUE, CBIPHEBBIE, SKOJIOTMUECKHE U POJb (PU3UKU B PEIICHUU ITHX
po0em;

- MPEACTaBIATh NPUHLUMIIBI PAOOTBl M XAPAKTEPUCTUKM HM3YUYEHHBIX MAallVH,
PUOOPOB M TEXHUYECKUX YCTPOUCTB;

- OOBSICHATH YCIOBHUS NPUMEHEHUS (PU3NYECKUX MOJENEed MpU pEUIeHUU
du3znyeckux 3aaad, HAXOAUTh AJEKBATHYIO MPEIJIOKEHHOHN 3ahaue (PU3MUECKYIO
MOJIeJIb, pa3pelarb NpodieMy Kak Ha OCHOBE HMMEIONIMXCS 3HAHWUW, Tak U MpU
IIOMOIL METO/I0B OLIEHKH.

BbInyCKHMK Ha yriIy0OJIeHHOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYYUThCSH:

- NOpPOBEPATh SKCHEPUMEHTAIIbHBIMU  CPEACTBAMHU  BBIABUHYTHIE TUIIOTE3bI,
bopMynupys 1elb HCCIEIOBAaHUS HAa OCHOBE 3HAHHA OCHOBOIOJATaroIIUX
(U3HMYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

- ONHWCHIBAaTh W AHAJIM3UPOBATh IIOJYYECHHYIO B pe3yJbTaTe NPOBEIECHHBIX
(bu3NYECKUX IKCIIEPUMEHTOB HH(OPMALINIO, OTIPEAEIIATh €€ T0CTOBEPHOCTD;

- NOHMMAThb WM OOBSICHATH CHUCTEMHYIO CBSI3b MEXAY OCHOBOIOJArarIUuMH
HAayYHBIMU TMOHATHSIMHM: TPOCTPAHCTBO, BpeMs, MaTepusi (BEIIEeCTBO, II0JE),
JBUKEHUE, CTa, SHEPIUS;

- pelmaTrh SKCHEPUMEHTAJIbHbIE, KAayeCTBEHHbIE W KOJUYECTBEHHBIE 3aJauM
OJTTUAHOTO YPOBHSI CII0)KHOCTH, HUCHOJb3Yysl (PU3NYECKUE 3aKOHBI, a TaKxkKe
ypaBHEHUS, CBA3BIBAIONINE (PU3UUECKUE BEIMUNHBI;

- aHaJIM3UPOBATh TPAHUIBl MPUMEHUMOCTH (UBNYECKHX 3aKOHOB, IMOHHMATh
BceoOlMil  xapaktep  (QyHIaMEHTAIbHBIX 3aKOHOB M  OrPAaHUYECHHOCTb
MCITIOJIb30BAHUS YACTHBIX 3aKOHOB;

- (opmynupoBaTh M peliaTh HOBBIE 3aJauM, BO3HUKAIOIIME B XOJ€ Y4eOHO-

HCCHG}IOB&TCHBCKOﬁ u HpOCKTHOﬁ ACATCIIBHOCTH,



-yCOBEpILICHCTBOBATh MPUOOPHI U METOAbl UCCIENOBAHUS B COOTBETCTBHH C
ITOCTABJICHHBIMM 33J]a4aMH;

- UCIIOJIB30BaTh METOJABl MAaTEMAaTUYECKOIO MOJCIMPOBAHUA, B TOM YMCIIE
IPOCTEHIINE CTATUCTUIECKIE METOIbI ISl 00pabOTKU pe3yIbTaTOB IKCIIEPUMEHTA.

2. Cogep:xanne y4eOHOI0 mpeamMera

10 xaace
(170uacoB, 5 4 B Heme I0)

1. Pusuka U ecTeCTBEHHOHAYYHBII METO/ O3HAHUS NMPUPOABI (24)

®dusuka - QyHgameHTambHas Hayka o mpupoje. HayuHslii MeTon mo3HaHHS
mupa. B3aumocBa3p Mexay (QU3MKOW M JPYIrMMH €CTECTBEHHBIMH HAyKaMHU.
MeTo1bl HayYHOTO HCClIe0oBaHUs (PU3HUECKUX SABJICHUN. PU3NYECKHUE BETNYUHBI.
[TorpemHocTy M3MepeHU (PU3NYECKUX BeIUYMH. MojenupoBaHue SBICHUN U
IIPOLIECCOB MPUPOIBL. 3AKOHOMEPHOCMb U cayyainocms. DU3NYECKUE 3aKOHBI U
rpaHuLbl UX TPUMEHUMOCTH. DU3NYECKUEe TEOPUU U IPUHLUT COOTBETCTBUS. Pob
U MecTo (u3uKkd B (POPMUPOBAHMU COBPEMEHHOM Hay4HOM KapTHUHBI MHpa, B
IIPAKTUYECKOM AEATEIBHOCTHU 0. Quauxa u Kyaibsmypa.

2. Mexanuka (68u4)

I[IlpeqMeTr W 3amauM  KJIACCHMYECKOM  MexaHuku. KuHemMatmueckue
XapaKkTEepUCTUKA MEXaHWYECKOTO JBWXKEHHs. Moaenu Tel ¢ JIBUXKECHUU.
[IpoctpancTBO M BpeMs. OTHOCUTENBHOCTh MEXaHUYECKOIO JBHKEHHsI. CUCTEMBI
orcuéra. CkajsipHble U BEKTOpPHbIE (u3MUecKUe BenuduHbl. Tpaekropus. I1yTs.
[Tepememenne. CkopocTb. YckopeHue. PaBHOMEpHOE U PaBHOYCKOPEHHOE
npsiMoJiMHeHoe aBuxkeHne. CBoOOgHOE MajeHue Tena. PaBHOMEpHOE JBHKEHHE
TOYKH MO OKPYXHOCTH. [locmynamenvHoe u spawjamenvbHoe 08UdiceHue meeépoo2o
meia.

B3aumoneiictBue ten. fBnenue unHepumu. Cuna. Macca. MHepuuanbHbie
CUCTEMBI OTCUETa. 3aKOHBI IuHaMUKNA HproToHa. Crita TKecTH, BEC, HEBECOMOCTb.
Cunel ynpyroctu, CHiIbl TpEHHUsS. 3aKOHBI: BCEMUPHOIO TATOTEHHUdA, ['yka, cyxoro
TpeHus. Mcnonb30BaHue 3aKOHOB MEXAHUKU J1J1s1 OOBSICHEHUSI IBUKEHUS HEOECHBIX

Tel W JJIs Pa3BUTHS KOCMHYECKUX HCCIEAOBaHUU. Aenenus, Habarodaemvle 8



HeUHepYUaIbHblX CUCTEMAX Omcuéma.

NMnynbee wMaTepuaabHOM TOYKA M CUCTEMbl TeJl. 3aKOH H3MEHEHUs W
COXpaHECHHS HMITyJibca. PaboTa cwmiibl. MexaHudeckas SHEPrus MaTepHaIbHOM
TOYKHU U CUCTEMBI. 3aKOH U3MEHEHUSI U COXPAHECHUSI MEXaHUYECKON IHEPTUH.

Jlunamuka spawamenvHo2o 08UICEHUS AOCONIOMHO MBEPO02O melld.

PaBHOBECHE MaTepuallbHOM TOYKH M TBEPIOTO Teiia. MOMEHT CUJIBL. Y CJIOBUS
paBHOBECUSI TBEPAOrO Tejlda B HMHEPUMAIBHOM cucTeMe oOTcuéra. PaBHOBecue
KUJIKOCTH U Ta3a. JlaBneHue. /Jeusicenue sxcuoxocmeti u 2a3o8. 3aKoH COXPaAHEHUs.
9Hep2UU 8 OUHAMUKE HCUOKOCTU.

JlaGopaTopHbie padoThI
1. V3ydeHue NBHKEHHS TeJla IO OKPY>KHOCTH.
2. V3ydeHue NBWKECHHS Tela, OpOIICHHOTO TOPU30HTAIBHO.
3. M3mepeHne MTrHOBEHHOW CKOPOCTH C MCIIOJIB30BAaHHUEM CEKyHJOMEpa WU
KOMIIbIOTEpA C IaTYMKAMU.
4. V3MepeHue yCKOpEHHS.
N3Mepenune )KECTKOCTU PYKUHBI.

. 3mepenue ko3 uiimenTa TpeHus CKOJIbXKEHUS.

5
6
7. CpaBHeHue Macc (110 B3aUMOJICUCTBHIO).
8. M3yueHus 3aK0HA COXPAHEHHS] MEXaHUYECKOU SHEPTHUU.
9. Onpenenenue 3HEPrUM U UMITYJIbCA IO TOPMO3HOMY ITYTH.
10. N3yuenue paBHOBeCHS Tea MO AEMCTBUEM HECKOJIBKUX CHUJL.
3 MoJiekyasipHasi pu3uKa U TepMmoanHamMuka (41q)
OcHoBBI MoJIeKyJIIpHO-KuHeTHUecKkoi Teopun (MKT) u TepmoanHamMuku.
OkcnepuMeHTalbHbIE Joka3zarenbcTBa MKT. AGconoTHas TemriepaTypa Kak
Mepa CpeHel KMHETUYECKOW SHEPIUU TEIJIOBOTO JIBMYKEHHUS YACTHUIl BEILECTBA.
Mogens upeanbHoro rasza. /laBinenue raza. CBsizb MEXIy JaBICHUEM U CPEIHEN
KMHETUYECKOW JHEPrueu IMOCTYMATEIbHOIO TEIUIOBOTO JBMKEHUS MOJEKYJ
UJEaJbHOr0 rasa. Mogenb HWIeanbHOrO0 ra3a B TEPMOJAMHAMUKE: YpPaBHEHUE
MenneneeBa—KnanelipoHa, BBIpOKEHHE [Ji1 BHYTPEHHEW SHEpruu. 3akoH

JlanpTOHA. I'a30BbIE€ 3aKOHBHI.



ArperatHeie cocTostHMSI BemiecTBa. DaszoBeie mepexonbl. [IpeoOpaszoBanue
sHeprun B (a3oBeIX Tmepexonax. HacheIeHHbIe W HEHACHIIICHHBIC TapBhl.
Bnaxxnocte Bo3ayxa. Monenb ctpoeHust Kuakocteid. [IoBepXHOCTHOE HATSHKEHUE.
CmaunBanue W HecMauuBaHue. Kamwuisapel. Mojens CTpOeHHsS TBEPABIX Tell.
Mexanuueckue ceoticmea meépovix men. Kpucramindeckue 1 aMmop@HbIe Tena.
Buytpennsis sHeprus. Pabora u Tersonepegada Kak CrocoObl H3MEHEHUS
BHYTpeHHE 3Hepruu. llepBblii 3aKOH TEpMOAMHAMUKH. AnnabdaTHBIA Hpouecc.
HeoOpaTuMOCTh  TEIJIOBBIX TMPOLECCOB. Bmopoti 3aKOH — mMepMOOUHAMUKU.
[IpeoOpazoBanus sHeprun B TerioBblx MammHax. [{ukn Kapro. KITJ[ TemnoBoi
MaIlUHbI. DKOJIOTUYECKHUE MPOOIEMBI TEMI0IHEPTETUKHI

JlaGopaTopHbie padoThI
1. I3MepeHue TemmnepaTypbl KUIKOCTHBIMUA U IU(PPOBLIMU TEPMOMETPaAMU
2.JKcriepuMeHTaIbHas npoBepka  3akoHa  [eii-JIroccaka (u3MepeHue
TEPMOJUHAMHUYECKUX NTAPAaMETPOB raza)..
3. 3mepenne moBepXHOCTHOTO HATSKCHUS KUIKOCTH.

4 OcHOBBI Yj1eKTpoaHHAMUKH (424)

[Ipenmert u 3a1a4m SIEKTPOANHAMUKH. DJIEKTPUUECKOE B3aUMOAEHCTBHUE. 3aKOH
COXpaHEHHUS 3JIEKTpUUIECcKoro 3apsaa. 3akoH Kynona. Hanpspk€HHOCTE M OTEHIMANT
ANEKTpOCTaTU4YeCKOro mois. [IpuHOuMN Ccynepno3uuuu SIEKTPUYECKUX ITOJIEH.
Pa3HocTe notrenmanos. [I[poBOAHUKH U JUIIEKTPUKH B DIIEKTPOCTATUYECKOM ITOJIE.
OnekTpuueckas EMKOcTb. KonneHcaTop. DHeprus 3JIeKTpUUYECKOro MOJIsl.

[TocTosiHHbIN AnekTpudeckuil Tok. Cuna Toka. dnexkrpoasuxkyias cuia (31C).
3akoH OMa I TOJIHOW DJIEKTPUYECKOU LENU. DNEKTPUUYECKUN TOK B MeTajulax,
ANEKTPOJINTAX, MOJYNPOBOAHUKAX, Ta3ax W Bakyyme. llnazma. Ounexmponus.
[TonynpoBoaHuKOBbIE TIPUOOPKI. Cepxnposooumocniv.

MaruautHoe mone. Bexkrop MarHuTHOM MHAyKIuuU. [IpuHUOMN cynepno3unuu
MArHUTHBIX MOJIEM. MarHuTHOE 1oJie MPOBOAHUKA C TOKOM. [[elicTBME MarHUTHOIO
T10JI51 HA IPOBOJIHUK C TOKOM M JIBUKYILYIOCS 3apsbKEHHYIO yactuily. Cuna Amnepa
u cwia JlopeHua.

IToTok BekTOpa MarHUTHOM MWHIAYKIMHU. SfIBIIEHHWE DJIEKTPOMArHUTHOU



unaykuuu. [Ipasuno Jlenna. 3akoH anekTpoMarauTHOM HHAYKIMU. DJIC uHIyKunu
B JIBIKYIIUXCS IPOBOJIHUKAX. SIBJIeHHE CaMOUHIYKIIUU. THAYKTUBHOCTH. DHEPTHs
AIEKTPOMArHUTHOIO MOJIsi. MarHUTHBIE CBOMCTBA BEIIECTBA.
JlaGopaTopHbie padoThI
1.M3MepeHue 31eKTpUIeCcKO eMKOCTH KOHIeH caTopa
2.1locnenoBarenbHOE U MAPAIIIETBHOE COEAMHEHUE TPOBOAHUKOB.
3.M3mepenne D/]C uctouHuka Toka.
IHoBTOopenue (174)
11 kaace

(170 gyacos, S 4 B HeeJI10)

1. OcHoBbl 1ekTpoaAuHaMuku (204)
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHUTHBIX MOJIEN. MarHUTHOE 1OJIe MPOBOJHUKA C TOKOM. JIeliCTBE MAarHUTHOTO
OJIs1 HA MPOBOJIHUK C TOKOM M JIBHKYILYIOCS 3apsKEHHYIO yactulyy. Cuna Amiepa
u cwia JlopeHia.
[ToTok BEKTOpa MAarHUTHOW MHAYKIUU. SIBJIEHUE SJIEKTPOMATHUTHOW HHIYKIUU.
[IpaBmiio Jlenna. 3akoH daekTpoMarHUTHOW wWHAYKOMH. OJIC MHAyKIUMM B
JBIOKYIIUXCS MPOBOJHUKAX. fIBIeHUE CaMOMHAYKIMU. IHAYKTUBHOCTh. JHEprus
AIIEKTPOMArHUTHOIO MOJsi. MarHUTHBIE CBOWCTBA BEILIECTBA.

JlaGoparopHblie padoThI:
1. UccnenoBanue sSIBICHHUS JICKTPOMArHUTHON WHIYKIIHH.
2. HaGmronenue neicTBUS MarHUTHOTO TTOJIS HA TOK.

2. Kone6anusi u BostHbI (424)

Mexanudeckue koyiebanus. AMIUITMTY/a, TIEPUOJI, YacToTa, (ha3a KojeOaHui.
[IpeBpalienust 3HEprUM Npu KoJIeOaHUSX. BolHyocoeHHble KoebaHus, pe3oHaHc.

OnextpomarautHeie Kojebanus. KonebarenpHblii  kOHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIC KoJeOaHus. BoIHYXICHHBIE DJIEKTPOMArHUTHBIC KOJICOAHUS.
Pes3onanc. Ilepemennsiii TOK. KOHIEHCATOP M KaTyllIKa B LEMH EPEMEHHOTO TOKA.
OnemenmapHas meopus mpancgopmamopa. IlpousBoacTBo, mnepenada u

NOTPEOIECHUE IIEKTPUUECKON SHEPTUH.



Mexanuueckue BoiHbL. [lonepeynbie U MPOAOIbHBIE BOJIHBI. DHEPTHs BOJIHBI.
WuTtepdepentus u qudpaxius BoIH. 3BYKOBBIE BOJHEI.

DIIEKTpOMarHuTHOE Nojie. BuxpeBoe 351eKTpuieckoe Mmolie.

OnexkTpoMarHuTHbIE BOJHBL. CBONCTBAa 3JEKTPOMArHUTHBIX BOJIH. JMama3zoHbI
AIIEKTPOMATrHUTHBIX M3JTYyYEHUW U HMX TPAKTUYECKOEe NpuMeHeHue. [IpuHImmbI
PaauoCBsI3U U TeIEBUICHUS. Pa3BUTHE CPENICTB CBS3U.

JlaGopaTopHbie padoThI:
1. Onpenenenre yCKOpeHHsi CBOOOAHOIO MAJCHUS MPU MOMOIIUA MAasSTHUKA

3. Onruka (274)

['eomerpuueckas onruka. [IpsMonuHelHOE pacOpoOCTpaHEHHE CBETa B
OJTHOPOJHOM cpejie. 3aKOHbI OTPAXKEHUS U IpeJoMIIeHUsI cBeTa. [lonHoe oTpaxkeHue
cBeta. Dopmyna ToHKOU JAMH3BL. OnTHYECKUE TPUOOPHI.

Ckopocte cBera. BosHOBBIE cBolicTBa cBera. Jlucmepcust — cBera.
Hnrtepdepenus cera. Korepentnocts. Judpakius ceera. [lonspuzanus ceera.

Bunel wuznydenuii. Cnexmpul u cnexkmpanvuviti auanuz. lIpaktuueckoe
MPUMEHEHUE AIIEKTPOMArHUTHBIX U3Ty4YCHHUI.
JlabGopaTopHbie padoThbI:

1. Omnpenenenue nokaszaTels MPETOMIICHUS CPEIBL.
2. H3mepenne (pOKyCHOTO pacCTOSHUS COOMPAIOIIEH JIMH3HI.
3. Omnpenenenve AIMHBI CBETOBOW BOJIHBI.
4. Ouenka uH(popMalMoHHOM €MKOCTH KoMnakT jaucka (CD)
5. HaOnronenue crjiomHoro v JIMHEWYaToro CeKTPoB.

4. OCHOBBI CIeNNAJILHOW TEOPUN OTHOCUTEJIbHOCTH (54)

NHBapuaHTHOCTH MOIYJsl CKOPOCTM CBeTa B  Bakyyme. llpuHiun
OTHOCHUTENBHOCTH DUHIITENHA. [I[pocmpancmeo u épems 8 cneyuaibHou meopuu
OMHOCUMENbHOCMU. DHepausi U UMNYIbC ¢80000HOU Yacmuysl. CBs3b Macchl U
DHEPTUU CBOOOIHOM YaCTUIIBI. DHEPTHSI TIOKOSL.

5. KBanToBas ¢puznka. @Pu3uKa aroMa ¥ aTOMHOIO siapa (424)

[Ipeamer u 3a1auu KBAHTOBOM (PU3HKHU.

TeroBoe uznyuenue. PacnipeneneHue 3HEPrun B CIEKTpe aOCOTIOTHO YEPHOTO
tena. I'unore3a M. Ilnanka o kBantax. ®otoaddext. Onbitel A. I'. CtosneToBa,

3akoHbI hoTodPdekta. YpaBuenue A. DiiHmTelHA 171 PoTodddekTa.



®otoH. [ unoresa ne bpoussa 0 BOJTHOBBIX CBOMCTBax yacTull. KopnyckymnspHo-
BOJIHOBOM nyanusm. CooTHolieHue HeomnpenenéHHocten ['eiizendepra. /laBieHue
ceera. Onvimul 1. K Jlebeoesa u C. U. Basunosa. /[ugpparxyus s1ekmpoHos.

Mogenu ctpoenust aroma. Omnwitel Pesepdopna. I[lnanerapunas wmonensb
cTtpoeHuss atoma. OObsICHEHHUE JWHEHYATOro CIEKTpa BOJOPOJa HAa OCHOBE
KBaHTOBBIX MOCTYNATOB bopa. CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYCHHUE CBETA.

CocraB u cTpoeHue aToMHbIX saaep. M3otomnbl. Saepusie cuibl. JlepekT macchl.
DHeprus CBsA3U aTOMHBIX SIEP.

PannoakTuBHOCTH. BUJIbI paIMOAKTUBHOTO U3Ty4YEHHUS. 3aKOH paJUOaKTUBHOIO
pacnaia. SlnepHble peakuu, peakUuu JejaeHuss W cuHTe3a. llenmHas peakuus
neneHus spep. SnepHas sHepretuka. TepMmosiaepHbli cuHTe3. IIpuMeHneHue
SAJIEpHOM SHEpPTUn. buonozuueckoe deticmeaue paouoaKmueHblX U3JLy4eHull.

OneMmeHTapHble yacTulbl. DyHIaMEeHTaNbHBIE B3aUMOAECUCTBUA. Yckopumenu
971eMEeHMAapPHbIX YACMUY.

JlabopaTopHbie padoThI

1. HCCJ’IGI{OB&HI/IG CIICKTpa- BoAOpoaa.
2. Onpez[eneHHe HMITYJIbCa U SHCPIMK 4aCTHULbI IIPpW IBHKCHHHW B MAarHUTHOM

nosie (1o dotorpadusim).

6. Crpoenne Bcenennoii (9u)

[IpuMeHUMOCTh 3aKOHOB (DU3UKH I OOBSICHEHUS MPUPOIBI KOCMHYECKHX
00bekToB. CoHeuHas cucteMa. 3BE3/bl 1 MICTOUHHUKY UX dHeprun. Knaccudukarms
3BE€31. OBomtonus CoaHua U 3BE37.

lNanaktuka. Jpyrue ramaktuku. I[IpocTpaHCTBEHHO-BpEMEHHBIE MacIITaObI
HaOmomaemoit Bcenennoit. IlpencraBnenune o6 sBomtonuu Bceenennoi. Téwnas
mamepus u MEMHAS SHEPIUSIL.

JlabopaTopHbie padoThI

1. Ompenenenune mnepuoma oOpamieHWs TBOWHBIX 3BE37 (IO TMEYATHBIM
Marepualiam).
IloBTOpeHue (254)

®enepanbHblii 0a3uCHBI Y4eOHBINH IUTaH JUIsI OOpa30BATENbHBIX YUPEKICHHIMA

Poccuiickoit @eaeparuu orBoaut 340 yacoB J1si 00s3aTEILHOTO U3YUEHUS PUBUKU



Ha CTYIEHH MOJHOTO 0611ero oopazoBanus. B Tom uncie B 10 u 11 kmaccax mo 170
y4eOHBIX 4acoOB U3 pacyeTa 5 yuyeOHbIX 4acoB B Heaeno. Ha mzydyeHue yueOHOro
npeamera «@usuka» B 10-11 kmaccax yueOnsii mian MBOY COII Ne 1
npeaycmatpuBaet 340 yacoB u3 pacueTa 34 ydyeOHBIX HEICNIH MO 5 yYEOHBIX YacoOB

B HCICIIIO.
HpOGKTHaﬂ ACATCJIBbHOCTD.

ITpoekTHass AEATENBPHOCTh PAa3BUBAET TBOPUYECKHE CHOCOOHOCTH Yy4alUXcs, HX
CaMOCTOSITENIFHOCTh, OTBETCTBEHHOCTh, ()OPMUPYET YMEHHE IUIAHUPOBATH CBOIO
NEATEIbHOCTD U IPUHUMATD PELICHHUS.

PaboTta Hajg mMpoeKTOM MO3BOJISIET IIKOJbHUKAM HAYYUTHCA MPUOOPETAaTh HOBBIE
3HaHMS TI0 TEME IIPOEKTAa CaMOCTOATENIBHO, a TAaKXe II0JIb30BaThCS YiKE
IpUOOPETEHHBIMU 3HAHUSMU JUIsl PEIICHUS MPAKTUYECKUX 3a/1ad, O3HATh CaMOT0
ceOsl U ONpeNeNuTh CBOM CIOCOOHOCTH W TpaHUIlbl, HAYYUTbCAd OpaTh Ha cedsd
OTBETCTBEHHYIO (PYHKIIHIO B OOIIECTBE, CMOTPETh HA MUP B IN100AJIbHOM ACIIEKTE.
Pabota Hax MPOEKTOM CO3/1a€T MAKCUMAaJIbHO OJaronpusiTHbIE YCJIOBHS s

PACKPLITUA U IIPOABJICHUA TBOPYCCKOI'O ITIOTCHIOHAJIA YIAIICTOCA.

TeMbI IPOEKTOB:

1.OKom0rMYeCcKr YUCThIE BUJIBI TOPOJICKOTO TPAHCIIOPTA.
. Kocmuueckuit mycop.

. DKOJIOTUYECKHU YUCThIE TETUIOBBIEC IBUTATEIIH.

. HanoTexHomorus u mpo0aemMbl SKOJIOTHH.

. Conmneynsie OaTapeu MPUHIUI PabOTHI U MPUMEHEHUE.
. Kujikue KpucTauibl B IPUPOJIE U TEXHHKE.

. [IpumeHenune 3IeKTPOCTaTUYECKOM 3alTUTHI B OBITY.

. DIEKTPUYECKOE TOJIE 3EMIIU.

. [lTapoBast MonHUS.

10. BiusitHue wu3IydeHMs, UCXOMSIIETO OT COTOBOTO TelieoHa, HA OPTraHU3M
YeJioBeKa.

11. Vctopus pa3Butus tenedoHa.

12. ®usuka B Moelt ipodeccuu.

13. ®oTodeKTpUUECKUE TPUOOPHI.

O 00 31O\ DN K~ WK
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3.TemaTnueckoe INIAHUPOBAHME C YKAa3aHUEM KOJIHYECTBA YaC0B, OTBOAUMbBIX HA OCBOCHHE KaKJ10i TeMBbI:

Kmnace 10

Pa3nen

Kon-
BO
4aCcoB

Temel

Komn-Bo
4acoB

OcHOBHBIE BUBI ACSITEILHOCTH 00Y4aIOIINXCS
(Ha ypOBHE YHHUBEPCAJIbHBIX YUECOHBIX ACHUCTBUM)

OCHOBHBIC
HaIlpaBJICHUS
BOCIIUTATEIILHOMN
NEeATEIILHOCTH

BBenenune

®dusuka u
€CTECTBEHHOHAYUYHBII
METO/I IO3HAHUS IPUPOIBI

OOBACHATH Ha KOHKPETHBIX IIPIMEpax poiib U MeCTO (DM3HUKU B
(hopMUPOBaHNY COBPEMEHHOW HAyYHON KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHBIX TEXHUKH ¥ TEXHOJIOTHH, B IPAKTHYECKOH AeSTEIEHOCTH
onei.

JleMOHCTpPHPOBATh Ha IPUMEPaX B3aUMOCBSI3b MEXIY QU3UKON U IPYTUMH
€CTECTBEHHBIMU HAayKaMU.

BocmponsBoauts cxeMy HayqHOTO IO3HAHHS, IPUBOIUTH IPUMEPHI €&
HCIIOBb30BaHMSI.

JlaBaTb onpezeneHne ¥ paclio3HaBaTh MOHSITHS: MOJIeNb, HayYHas TUIIOTe3a,
(u3nyeckas BenuumMHa, pru3nyeckoe siBIeHne, HayuHbIid (akT, Gusndeckuii
3aKOH, (PMBUYECKast TeOPHs,, PHHLII COOTBETCTBHUS.

OGOCHOBBIBaTH HEOOXOIMMOCTB HCTTOJE30BAHST MOJIETICH [Tl OTMCAHUS (PU3UYECKIX
SIBIIEHHH U 1iporieccoB. [IpuBoAMTE MpUMEPHI KOHKPETHBIX SIBIIEHHH, IPOLIECCOB U
MoJieNel I UX OMHCAHMEL

[MpuBoauTE IpUMEPHI GU3MIESCKUX BEITMIHH.

DopMyMpoBaTh (HH3UYECKUE 3aKOHBI. Y Ka3bIBaTh TPaHMUIBI TPUMEHHMOCTH
(hU3MYECKHIX 3aKOHOB.

I TpyBoIMTE PHMEPBI MCTIOJB30BAHMS (DH3HHUECKIX 3HAHUIA B YKUBOITHCH,
APXUTEKTYPE, EKOPATUBHO-TIPUKIIATHOM HCKYCCTBE, MY3bIKE, CIIOPTE.

Oco3HaBaTh IEHHOCTh HAYJHOTO MIO3HAHUS MHpA JUTS YEIOBEYECTBA B IIETIOM 1
U KQXKJJOTO YeNTOBEKa OTIEIBHO, BAKHOCTB OBJIAICHHS METOJIOM HayJHOTO
TIO3HAHWS JULST JOCTIDKEHMS YCIIeXa B JIFOOOM BHJIE IIPAKTHYECKOH
JIeATEeIIBHOCTH.

T'oToBUT Npe3eHTAIMH U COOOIIEHMSI 110 H3YIEHHBIM TEMaM .

ITatpuotnueckoe
BOCITMTaHUE,
3CTETUYECKOE
BOCIIUTaHNE, LIEHHOCTH
HAy4YHOTO [TO3HAHUS,
TPYAOBOE BOCITUTAHHUE.

Mexanuka

68

Kunematuka

3aKOHBI TUHAMUKHA

17

26

JlaBaTh onpenenieHus! MOHATHIA: HHEPLUS, HHEPTHOCTh, Macca, CHJIa,
paBHOAEHCTBYIONIAs CUJla, HHEPLMAIbHAsI CUCTEMa 0TCUETa,
HeI/IHepL[I/Ia.]'l’bHaH CUCTEMA OTCqéTa, reoueHpr{eCKaﬂ u
TETUOICHTPUIECKas CHCTEMBI OTCUETA.

PacrnioznaBate, HaOMrOIATh siBIICHHE MHEPUUH. [[pUBOIUTE IPHMEPEI €ro
MIPOSIBIICHHS] B KOHKPETHBIX CHTYAIHAX.

OOBACHATH MEXaHHUYECKHE SIBIICHHS B MHEPLUAIbHBIX 1 HEMHEPLUATBHBIX
CHCTEMax OTCUETA.

DcTeTHUecKoe
BOCIIMTAaHUEC, ICHHOCTHU
Haquoro IIO3HAHHA,
TPYAOBOE BOCITUTAHHE.




3aKOHBI COXpaHEHUs B
MEXaHHKe

Junnamuka
BPAILATENBHOIO
JIBU)KEHUS TBEPAOTO TENa

CraTuka

OCHOBBI THIPOMEXaHUKHU

15

BI;IZ[CJ'[F[TB JIEACTBHSI TEI JApYT Ha Jpyra U XapaKT€pu3oBaTh UX CUJIaMH.
HpI/IMeHHTB 3HAHUS O IEUCTBHUSIX Ha BCEKTOpaMHU, IOJTYUYCHHBIE Ha YpOKax
T€OMCTPUH. OHpeZ[eJ'[S[TB paBHOHeﬁCTBy}OH.[yIO CUILy IBYX U OoJiee CHIL.

OmnpenensTs paBHOASHCTBYIOLIYIO CHITY SKCIIEPUMEHTANIBHO.
PopMynrpoBaTh NEPBbIH, BTOPOl U TpeTuil 3akoHbl HploTOHA, ycoBUs UX
MPUMEHUMOCTH.

BhIABIATH ycTOHUMBEIE TOBTOPSIOIIUECS CBSA3H MEXKY YCKOPEHHEM Tela H
JIEUCTBYIOIIEH Ha HEro CHIIOH. Y CTaHaBIMBATh (M3NYECKHUI CMBICT

K03 pHIHeHTa TPOIOPINOHATIFHOCTH B BBISIBICHHOH CBSI3H (BEINYMHA
oOpaTrHas Macce Tena).

YcranaBiuBaTh TpeTUil 3aK0oH HpI0TOHA SKCIIEpUMEHTAIBHO.

IIpumensTs nepBblil, BTOpoil U TpeTuil 3axoHbl HbloTOHA MpH perieHnu
PacUETHBIX M SKCIIEPIMEHTAIBHBIX 3a/1a4.

OO0CHOBBIBATH BO3MOXKHOCTH IPUMEHEHHSI BTOPOTO U TPETHETO 3aKOHOB
HreioTona B reouenTpudeckoit cucreme orcuéra. Haxoaurs B nureparype u
B MHTepHeTe NH(OpMAIHIO, TOATBEP)KAAIONIYIO BpallleHHe 3eMIIH.
DopMyIHpoBaTh NPUHIUI OTHOCUTENbHOCTH ["amues.

[lepeuncnaTs BuabI B3aUMOJEHCTBUS TeJl U BUbI CUJI B MEXaHUKE.
JlaBaTh onpeesieHue MOHITUI: CHIIA TSDKECTH, CHJIa YIIPYTOCTH, CHila
TPEHUs, BeC, HEBECOMOCTb, IIeperpy3Ka, neppasi KocMUUYeckas CKOPOCTb.
DopMyIHpoBaTh 3aKOH BCEMHPHOTO TATOTEHHS U YCIOBHS €TO
MPUMEHUMOCTH.

[MpruMeHATHh 3aKOH BCEMUPHOTO TSATOTSHUSI IPH PEIICHUH KOHKPETHBIX
3a7ad.

VmeTsb npencraBieHue 00 HHEPTHOM U IPaBUTAIMOHHOM Macce: Ha3bIBaTh
UX pa3InyKe U CXOACTBO.

PaccunThiBaTh CHJTY TSOKECTH B KOHKPETHBIX CUTYallUAX. Brrauciaats cuiry
TSOKECTU U YCKOPEHUE CBOGO)IHOFO NaJICHUA Ha APYI'UX IIAHETax.
BeraucnsTs yckopeHne cBOOOIHOTO MaeHHs Ha Pa3IMIHbIX MIHPOTaX.
BErMuCIATE MEPBYI0 KOCMUYECKYIO CKOPOCTE. VICTIONB30BaTh 3aKOHBI
MEXaHUKH JUIs1 OOBSICHEHUSI IBHYKEHNST HEOSCHBIX Tel.

BeraucnsTe Bec TeN B KOHKPETHBIX CUTyanusx. Ha3pIBaTh cX0ICTBO U
pas3inyus B€Ca U CUJIbI TAXKECTHU. Pacno3naBarthb u BOCIIPOU3BOANUTH
COCTOSIHUSI TeJI, TIPH KOTOPBIX BEC TeNa paBeH CHJIC TSXKECTH, OOJIbILE WITH
MeHblIe e€. ONMUChIBaTh U BOCIIPOU3BOJUTE COCTOSTHUE HEBECOMOCTH Tefa.
OmnpenensaTh Neperpy3Kky Tena NpH peleHny 3a1ad. Haxonurs B
JOTIOJTHUTENBHON JTUTepatype u B MIHTepHeTe HH(OPMAIHIO O BIHSHAN
HEBECOMOCTH U IIeperpy3Ky Ha OpraHu3M uesoBeka. PacriosHasars,
BOCIIPOU3BOANTH U HAOJIIOATh pa3iIMUHbIe BUAKI Ae(OpManuy Tel.
DopmynrpoBats 3aKkoH ['yka, TpaHUIEI €70 IPUMEHUMOCTH. Beraucsats u
U3MEPATh CHIIY YIIPYTOCTH, XKECTKOCTh MPYKUHBI, )KECTKOCTh CHCTEMBI




npyxuH. MccnenoBaTe 3aBUCUMOCTb CHIIBI YIPYTOCTH OT Ae(opMariuy,
BBITIOJIHSATE SKCIIEPUMEHTANIBHYIO IIPOBEPKY 3aKoHa I'yka.

Pacno3HaBaTh, BOCIPOM3BOIUTH, HAOIIOJATh SABIEHUS CYXOT0 TPEHUS
MOKOS, CKOJIL)KECHUS, KaU€HHUs, SIBIICHUE CONPOTHUBIICHUS P JBIKCHUU
Tela B KUJIKOCTH WK Ta3e. M3MepsTh 1 rpadiuecky n300pakaTh CHIIBI
TPEHUS MOKOs, CKOJIbXKEHUSI, KAUEHHs, )KUIKOIO TPEHUS B KOHKPETHBIX
curyanusax. Vcronap3oBats GopMyiTy U1l BEIYHCICHHS CHIIBI TPEHHS
CKOJIBXKEHHS TIPU PEIIEHHH 3aa4. BBISBIATE 3KCIIEpUMEHTAIBHO
BEJIMYHHBI, OT KOTOPBIX 3aBHCHUT CHJIA TPEHHS CKOJIBKCHUSL.

W3mepsTs cuity TSXKeCTH, CHIIy YIPYTOCTH, BEC Tela, CHITy TPEHHS,
yIUTHHEHHE TIPY>KUHBI. ONPeeaTh ¢ IOMOIIbI0 KOCBEHHBIX U3MEpEHH
JKECTKOCTB MPYKUHBI, KOI(PGHUIMEHT TPEHUS CKOIBKEHHS.

Paborats B mape npu BBITOJHEHUN NIPAKTHIECKUX 3aTaHHH.

IIpuMeHATh NoTydeHHBIC 3HaHUS [IPU PEIICHUH 33/1a4 Ha OJIHOBPEMEHHOE
JIeHCTBHE Ha TEJI0 HECKOJIBKUX CHJI, HA JIBIDKEHHE CUCTEMBI CBSI3aHHBIX
Tell.

BEIMoTHATE ZOMOIHUTENBHBIE HCCIIEIOBATENBCKIE PAOOTHI IO H3YUICHHBIM
TemaM JIprMeHSTh 3aKOHBI AMHAMUKH T OIHCAHUS JBHKEHHS PeaTbHBIX
Tell.

JlaBaTh onpeseneHyst MOHATHHA: UMITYJIbC MaT€PUAIbHON TOUKU, UMITYJIbC
CHJIBI, UIMITYJIbC CUCTEMBI TeJl, 3AMKHYTasi CUCTEMa TeJl, pEaKTUBHOE
JIBIDKEHHE, pEaKTUBHAs CHJIA.

Pacrio3HaBaTh, BOCIPOM3BOIUTH, HAOIIOATh YIIPYTHE U HEYNIPYTHE
CTOJIKHOBEHUS TeJl, PEaKTUBHOE JIBUXKEHHE.

HaxoauTe B KOHKpETHOW CUTYaIlMH 3HAYEHHSI UMITyJIbCca MaTepHUaIbHON
TOYKH, IMITYJIbCa CHIIBL.

DopMyITHpOBaTh 3aKOH COXPAaHEHHS UMITYJIbCA, TPAHUIIEI €TO
MPUMEHUMOCTH.

CocCTaBNIATh YpaBHEHUS, ONUCHIBAIOIINE 3aKOH COXPAaHEHUS UMITYJIbCa B
KOHKpEeTHOM cutyanuu. HaxoauTe, HCIONB3Ys COCTaBICHHOE ypaBHEHUE,
HEHU3BCCTHBIC BCIIMYUHBI.

COS)IaBaTb CUTYyallH, B KOTOPBIX MPOABJIACTCA 3aKOH COXPaHEHUSA
HMITYJIbCA.

CocTaBiATh MPH PEHICHNH 337139 YPaBHEHHS, C YIETOM PEaKTHBHON CHIIBI.
I'oTOBUTH TIpe3eHTaINH 1 COOOIICHUS O MOJIETAaX YeIOBEKa B KOCMOC, O
JOCTIDKEHHUSIX HAIlleW CTPaHbI B OCBOSHHH KOCMHUYECKOTO MPOCTPAHCTBA.
PabGoTtaTh B ape Wiu rpynie nNpy BEITOJHEHNH NPAKTHYECKUX 3aJaHUH.

MouiekyasipHas
¢pusuka u
TePMOIMHAMMKA
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Lennoctu HayyHOTO
MO3HAHUS, TPYAOBOE
BOCITMTAaHHE,
3KOJIOTUYECKOE
BOCTIIUTAHUE




OCHOBBI MOJICKYJISIPHO-
KHHETUYECKOH TeOpUU
CTPOCHHS BEILIICCTRA.
CaolicTBa ra3on

CBolicTBa TBEpBIX TENI U
KUJKOCTEN

OcCHOBEHI TEPMOANHAMUKHU

18

14

JlaBatb OIpe/eNeHUEe IOHATUH: TCIUIOBBIC SBICHHUS, MAaKPOCKOIHMYECKHE
Tena, TEIUIOBOE JBIDKEHHE, OpOyHOBCKOe JBWDKeHHE, auddy3us,
OTHOCHTEIIbHAs MOJIEKYJISIpHAs Macca, KOJMYECTBO BEILIECTBA, MOJApHAs
Macca, MOJIEKYJa, Macca MOJICKYJBI, CKOPOCTb IBIDKEHHS MOJIEKYJIBL,
CpenmHss KHHETHUYeCKash OJHEpPIusl MOJICKYNBI, CHJIBI B3aWMOACHCTBHS
MOJIEKYT, niea bHBII ras, MHKPOCKOITHIECKHE TapaMeTpel,
MAaKpOCKOIIMYECKHE MTapaMeTpEbl, JaBIeHNe ra3a, abCoIIoTHAs TeMITepaTypa,
temoBoe paBHoBecue, MKT.

TlepeuncnaTs MEKPOCKOIIMYECKHE H MaKPOCKOIINYECKHE TapaMeTphl rasa.
Ilepeuncnare ocHoBHble mnonoxenus MKT, npuBogutes mnpuUMeEpsl,
Ppe3yabTaThl HAOMIOJCHUH 1 ONMCHIBATE SKCIIEPUMEHTHI, JOKa3bIBAIOIINE X
CIPaBeINBOCTb.

Pacrio3HaBaTh M OIMCHIBATH SIBIICHUS: TEIUIOBOE JBIDKEHHE, OPOYHOBCKOE
IBIKeHHE, auddysua. BocnpomsBoauTh ©  OOBSICHATH  OMBITEHL
JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh CKOPOCTH Au(pdy3nuu oT TemmepaTyps! 1
arperaTHOro COCTOSHUA BemecTBa. Habmonats aud¢y3uto B KUIKOCTIX U
rasax.

Hcnonp30BaTh MOJTyYeHHBIE HA YPOKAaX XUMHU YMEHUS HAXOJUTh 3HAYECHUS
OTHOCUTEIIbHOM MOJIEKYJIIPHOM MaccChl, MOJIIPHOM Macchl, KOJM4YeCTBa
BEIECTBA, MAacChl MOJIEKYJIBI, (OpMyIHpoBaTh (DUIMUECKUIH CMBICIT
MOCTOSTHHON ABOTaipo.

OnuceIBaTh METOABI ONpEIeNICHUs Pa3MEPOB MOJIEKYJI, CKOPOCTH MOJIEKYJI.
OmueHnBaTh pa3Mep MOJICKYIIBI.

OOBACHAT, OCHOBHBIE CBOMCTBAa arperaTHBIX COCTOSHMI BeIIecTBa Ha
ocHose MKT.

Co3aBaTh KOMIIBIOTEPHBIE MOJENH TEIIOBOTO JIBIDKEHHS, OPOYHOBCKOTO
JIBIKEHHUS, IBIICHUS TU(Qy3un B TBEPABIX, KUAKHX U ra3000pa3HbIX Teax,
onbiTa [leppena.

OnucelBaTh MOJAENb «WICATBHBIH Ta3», ONpelNeNnsiTb TIpaHHULbl &
PHUMEHUMOCTH.

CocraBmsate ocHoBHOe ypaBHeHHe MKT wmmeanmbHOTO rasza B KOHKpETHOMH
CHTyallnH; HaXOAWTbh, MCHONB3Yysl COCTaBICHHOE ypaBHEHUE, HEU3BECTHEIE
BEJTUHHBL.

CocTaBATh ypaBHEHHE, CBS3BIBAIOIIEE MAABICHHE HJEATbHOTO Tasza Cco
cpenHell KMHETHYECKON 3Heprueidl MoeKyl, B KOHKPETHOW CHTYyalluH;
HaXOJIMTh, UCIIOJNIb3Ys COCTABICHHOE YpaBHEHHUE, HEU3BECTHBIC BEIMYMHBL.

OnuceiBaTh cHOCOObI W3MepeHHs Temmeparypbl. CpaBHUBATH IIKAJIbI
KenbBuna u Lenscust.

CocTaBIATh ypaBHEHHE, CBS3bIBAlONee AaOCOMIOTHYIO TEMIIEpaTypy
UACAIBHOIO ra3a CcO CpelHed KUHETUYECKOHM »JHEeprued MoJeKyld, B
KOHKpPETHOM CUTyallud, HaXOJUTb, HCIOJb3Yys COCTABICHHOE YPAaBHEHHE,
HEHU3BECTHBIC BEIUYHHBL




CocTaBiATh ypaBHEHHE, CBA3BIBAIOIEE JaBIEHHE MICAIBHOTO Tras3a C
a0COJIIOTHOM TeMIepaTypoil, B KOHKpeTHOH cuTyauuu. Ompenensrs,
UCIIONB3Ys COCTABICHHOE YpaBHEHUE, HEM3BECTHBIC BETUUHHBL

W3mepsTe Temrepatypy XHAKOCTH, Ta3a JKHIKOCTHBIMH H IM(POBBEIMHI
TEepMOMETPaMH.

Paborats B nmape, rpymre npy BBITOJHEHUH MPAKTHIECKUX 33aHH.
CocTaBiATh ypaBHEHHE COCTOSHHS HIEATBHOTO Ta3a W ypaBHEHHE
MenneneeBa - KiameiipoHa B KOHKpETHOH CHUTyallMd. BBIMHCIATSH,
UCIIONB3Ys COCTABICHHOE YPaBHEHUE, HEM3BECTHBIC BETUYUHBL
Pacnio3naBath 1 ONKCHIBATH N30IIPOLIECCH! B UICATHHOM Tas3e.
IIporHo3upoBaTth 0COOEHHOCTH MPOTEKAHMS H30NPOIECCOB B HACATHHOM
rase Ha OCHOBE YpaBHCHHIl COCTOSHHMS HJealbHOro raza u MeHzeneesa -
Kianefipona. OG0CHOBEIBAaTh ¥ OTCTaNBaTh CBOM HPEIITOJIOKEHHSI.
QopMmynrpoBaTh ra3oBble 3aKOHBI W ONPEAENSTh TPaHHIBI  HX
npuMeHnMocTd. COCTaBIATh YpaBHEHHsS IS MX ONHUCAHMA. BBIUMCIATH,
UCIIONB3Ys COCTABICHHOE YPaBHEHUE, HEM3BECTHBIC BETUUUHBL
IlpencraBmate B  BuAe TpadUKOB  HM30XOpPHBIH, HM300apHBIA |
n30TepMuIecKuii mporecchl. OnpenensaTs Ho rpadukaM XxapakTep Iporecca
¥ MaKpOIapaMeTpPhl UJIEaTbHOTO rasa.

HccnenoBaTh S9KCIIEpUMEHTAIBHO 3aBUCHMOCTH MEX/ly MaKporapaMeTpamMmu
HPH U30TIPOLIECCax B rase.

W3mepsaTh naBieHHEe BO3IyXa MaHOMETpaMH W LU(DPOBBIMH JaTYMKAMU
JaBJEHHMs Tra3a, TEeMIepaTypy Tra3a >KHJIKOCTHBIMH TEpMOMETpaMu ¥
IU(POBEIMU  TEMIIEPATYpHBIMH JaTYMKaMH, O0BEM ra3a C IOMOLIBIO
CUITB(OHA.

Paborats B mape, rpymre npy BBITOJHEHUH MPAKTHIECKUX 3a1aHHI.
IMpuMeHATh MOJIENb HACATBHOTO Ta3a AT ONMCAHUS MOBEICHUS PeaTbHBIX
Ta30B.

JlaBaTh ompejneneHHe TOHATHIl: WCHAapeHHe, KOHACHCAIMs, KHUIICHHE,
JMHAMUYECKOEe DPaBHOBECHE, HACBHIINICHHBIN Iap, HEHACBHIIIEHHBIA Iap,
KpUTHYECKash  TeMmIepaTypa, TeMIepaTypa KHIeHWs, aOCOJIOTHas
BJIQKHOCTh BO3JyXa, MaplHabHOE JaBICHHE, OTHOCUTEIIbHAS BIAXXHOCTh
BO3JyXa, TOYKA POCHI.

Pacrio3HaBaTh, BOCIIPOM3BOJWTH, HAOMIONATH SIBICHUS: HCIApEHUE,
KOHJIGHCAIINs, KUTICHHE.

OmnuceIBaTh CBOICTBA HACBHIEHHOTO Mapa.

COS)IaBaTb KOMITIBIOTEPHBIEC MOACIU JTUHAMUYECKOTO PaBHOBECHA.
W3MepsaTh BIaXHOCTh BO3yXa C NMOMOULIbIO TMTPOMETPA U ICUXPOMETpA.
OnuceIBaTh YCTPOHCTBO TUIPOMETPa U IICUXPOMETpA.

OmnpenensTh OTHOCUTENBHYIO BIQKHOCTB IO ICUXPOMETPHIECKOH TabiuIe.
Haxomuts a0CONMIOTHYIO BIQXHOCTh BO3/yXa, MapIHalbHOE AaBICHHE,
OTHOCHTEIGHYIO BI@XHOCTh BO3[IyXa, TOYKY POCHI B KOHKDPETHBIX
CHUTyalusX.

TlepeuncnaTs CBOWCTBA XHUIKOCTU U OOBSCHATH MUX C IOMOIIBIO MOJEIH
CTPOEHUSI XKHUIKOCTH, co3nanHoi Ha ocHoBe MKT.




JlaBaTe ompeneneHHE TMOHATHIA: CHJIBI ITOBEPXHOCTHOTO HATSKEHUS,
K02((pUITHEHT MOBEPXHOCTHOTO HATSKECHUS, TOBEPXHOCTHAS SHEPTHUSI.
PacrnozHaBaTe M BOCHPOM3BOAUTH MPUMEPHI MPOSBICHHUS ACHCTBHUSA CHIIBI
MMOBEPXHOCTHOT'O HATSKEHHUS.

Haxoautp CHIly  TIOBEPXHOCTHOTO HaTSDKEHUS, ko3 duneHT
MMOBEPXHOCTHOTO HATSDKEHMS, IOBEPXHOCTHYIO JHEPTUI0 >KUJIKOCTH B
KOHKPETHBIX CUTYalHsIX.

Paznnuate cMaurBaromuye 1 HeCMayUBAIOLINE TIOBEPXHOCTH JKUAKOCTH.
OOBSICHATH IPHYNHY JBIKCHUS KUAKOCTHU 10 KAMWUIAPHBIM TPYOKaM.
PaccunTeIBaTh BRICOTY TOAHATHA (OMYCKaHHUS) XKHIKOCTH MO KaIIILIPY.
JlaBaTh ompenesieHHE MOHATHI: KPHCTAJUIMYECKOE TENO, aMOp(hHOE Telo,
QHU30TPOIIHS.

HaswiBaTh CXOJACTBAa W pasiauyus TBEPIBIX TEl, aMOP(HBIX TEN, KUIKHX
KpHUCTAJUIOB.

[NepeuncnsaTh cBOicTBA TBEPABIX T M OOBACHATH UX C TIOMOIIBIO MOJICITH
cTpoeHus. JJeMOHCTpHPOBaTh OCOOCHHOCTH CTPOCHHS KPUCTAUIMYECKUX U
aMOp(HBIX TBEPIBIX TEN, HCIONB3yd OOBEMHBIC MOAETH KPHUCTAIIIOB.
IIpuBoANTH IPUMEPHI IPOLIECCOB, MTOATBEPKIAIOIINX CXOACTBA U PA3IHIHs
CBOWCTB KPHCTAIUTMIECKUX U aMOP(HBIX TBEPIBIX TeEIL.

JlaBaTh ~ ompeneneHWe  TNOHATUH:  TEPMOJMHAMUYECKAass  CUCTEMA,
M30JIMPOBAaHHAs TEPMOJMHAMUYECKAss CHUCTEMa, PaBHOBECHOE COCTOSIHHE,
TEPMOJUHAMUYECKHI MPOLIECC, BHYTPEHHSISL SHEPTHsI, BHYTPEHHSISI YJHEPTUs
UJIeaJIbHOTO ra3a, TEMIOEMKOCTh, KOJIMYECTBO TEIUIOTHI, YAeIbHAs TEIJIoTa
IUIABJICHHS, YHAENbHAs TEIUIOTa MapooOpa3oBaHMs, yIelbHAs TEIUIOTa
CropaHus TOIUIMBA, paboTa B TEPMOAWHAMHUKE, aquabaTHBINA Iporecc,
00paTHUMBIii TIpoIIecc, HeOOPATUMBIIT TIpoIiece, HarpeBaTellb, XOJIOAMIBHUK,
pabouee Temno, TeruoBoii qeurarens, KI1/] TermoBoro qeurarens.
Pacno3naBarh TEpMOAMHAMHYECKYIO CHUCTEMY, XapaKTepu3oBaTh €&
COCTOSTHME€ M TPOLECChl M3MEHEHHsI COCTOsHUS. lIpuBoaAMTH TpUMEpPHI
TEPMOJTUHAMHUYECKUX CHCTEM M3 Kypca OHMOJIOTHH, XapaKTepU30BaTh HX,
OIIUCBIBATh HN3MCHCHUS COCTOﬂHHﬁ. OHI/ICI)lBaTl) Cl'lOCO6]>I N3MCHCHUA
COCTOSIHUA TepMO}IHHaMM‘[eCKOi’I CHCTEMBbI l'lyTéM COBCPIICHUA
MeXaHH4YECKO# paboTHI U ITPH TeIUIoNepeaye.

CocCTaBisATh ypaBHEHHE TEIUIOBOTO OaliaHca B KOHKPETHOH CHTYAIWH,
HAXOJHTh, HCIIOJB3YS COCTABICHHOE YpaBHEHUE, HEN3BECTHBIC BEITMINHEIL.
PacrniozHaBath (hazoBEIe IEpPEXOAbl TIEPBOTO POJia U COCTABIATH YPAaBHEHUS
JUts pa30BBIX EPEX0I0B; HAXOJUTh, UCIONB3Ys COCTABICHHBIC YpPaBHEHNS,
HCU3BCCTHBIC BCIIMYUHEI.

Haxomm; 3HAYCHUS BHyTpeHHei’I OHECPTUM UACAIIBHOTO ra3a, U3SMCHCHHUE
BHYTPEHHEHl SHEpIruy MIeanbHOro rasa, paboThl HIEaIbHOTO rasa, paboThl
HaJl HJIealIbHBIM T'a30M, KOJIMYECTBA TEIUIOTHl B KOHKPETHBIX CUTYAIIHAX.
Haxonute 3HaueHne pabOTHI HICANHFHOTO ra3a Mo rpaduKy 3aBHCUMOCTH
JTABJICHHS OT 00beMa IPU H300apHOM IpoIiecce.

OnwuceiBaTh TEOMETPHICCKUI CMBICI Pa0OThl M HAXOAHUTH €€ 3HAYCHUE I10
rpaduKy 3aBUCHMOCTH JaBJICHHs HICATBLHOIO ra3a oT 00béMa.




DopMyIMpOBaTh NEPBHII 3aKOH TEPMOANHAMHUKHU.

CocTaBnsATh ypaBHEHHE, ONUCHIBAIOIIEE EPBBII 3aKOH TEPMOANHAMUKH, B
KOHKPETHBIX CUTYalUsAX AT H30TIPOIIECCOB B UACANBHOM ra3e. BeraucusTs;
HCIIOJIb3YsI COCTABICHHOE YPABHEHUE, HEU3BECTHBIC BEIMYHMHBL.

Pa3znmmuate oOpatuMbele HW HeoOparmmble Tporiecchl. IloaTBepsknath
HIpUMepaMy HeoOPaTHMOCTb TEIUIOBBIX IPOIIECCOB.

DopMyTHPOBaTh BTOPOH 3aKOH TEPMOIUHAMUKH, TPAHUIIEI IPUMEHUMOCTH,
OOBSICHATH €r0 CTAaTUCTHYECKUI XapakTep.

IIpuBoanTs TpPUMEPHl TEIUIOBBIX [BUTATENEH, BBLACIATH B MpHMEpax
OCHOBHBIE YaCTH JIBUTATEIICH, OMUCHIBATH IPUHLIUI JCHCTBHS.

Boruncnate 3Hawenus KIIJI TemnoBoro nBurarens B KOHKPETHBIX
curyanusax. Haxoauts 3HaueHus KI1/] TerutoBoro aBurarens, paboTaromiero
1o 1ukiy KapHo, B KOHKPETHBIX CUTYaIUsX.

I'oTOBUT mpe3eHTalMH W COOOIIEHHs O M3ydeHHBIM TemaM .Co3naBaThb
KOMIIBIOTEPHBIE MOJICIIY TEIUIOBBIX MAllIHH.

Haxonute B mmrepatype m B UHTepHeTe mH(OpMamuio o mpobdiemax
SHEPTeTHKH U OXPaHe OKPYKaIoIIeH cpebl.

Y4acTBOBaTh B IHCKYCCHHM O TpoOieMax »dHEPreTHKH H OXpaHe
OKpYKA[oIe Cpenbl, BECTH IHAIOT, OTKPBITO BBIpaXaTh W OTCTaHBaTh
CBOIO TOYKY 3PEHHs], BBICJIYIIMBATh MHEHHE ONIIOHEHTA.

OcHOBBI
JIEKTPOAUHAMH
KM
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SHGKTpOCTaTI/IKa

3aKOHEI IIOCTOSHHOI'O TOKA

18
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JlaBaTh ompezneseHUe IOHATHH: SIIEKTPUUECKHH 3apsis, 31eMEHTapHBIN
SMEKTPUICCKUN 3apsl, TOUYCUHBIH SJICKTPUUYCCKUN 3apsil, CBOOOIHBIN
JJICKTPUYECKHIA  3apsif, JNEKTPUIECKOE rosie, HanpsHKEHHOCTh
AIIEKTPUYECKOTO TOJA, JHMHUU HANPSHKEHHOCTH 3JIEKTPHYECKOTO TIOJIS,
OTHOPOJHOE DJIEKTPHUYECKOE II0JIe, IOTECHIHAT BIICKTPUYECKOTO TIOJIs,
pasHOCTh IIOTEHIHAIIOB, SHEPTHUs JJIEKTPUIECKOTO oI,
SKBUIIOTEHIMAJbHAS  MOBEPXHOCTh, JJIEKTPOCTATHYECKass  WHIYKIHS,
MOJIIPU3ALHST TUDJIEKTPUKOB, TUDJIEKTPHUYECKAs TIPOHHUIIAEMOCTh BEILIECTBA,
3JIEKTPOEMKOCTh, KOHICHCATOP.

Pacno3HaBaTh, BOCIPOHM3BOAWTHL W HAOMIOATh pa3IMYHBIE CIIOCOOBI
anextpu3anuy Te1. OOBSICHSTH SBICHNE HIIEKTPU3ANUH Ha OCHOBE 3HAHUH O
cTpoeHnu BemiecTBa. OMHUCHIBATH W BOCIIPOHM3BOIUTH B3aMMOAEHCTBHE
3apsDKEHHBIX Tell.

OnuceIBaTh NPUHIAI JEHCTBUS HIIEKTPOMETPa.

DopMyIHpPOBaTh 3aKOH COXPAHEHMS JIEKTPUUECKOrOo 3apsia, YCIOBUS €ro
npuMeHuMocTu. COCTaBIATh ypaBHEHHUE, BhIpaXKarolee 3aKOH COXPaHEHHS
3JIEKTPUYECKOro 3apsifa, B KOHKPETHBIX cuTyanuax. Omnpenendrs,
HCIIONIb3Ysl COCTABIEHHOE YpaBHEHUE, HEU3BECTHbIEC BEIMUNHBI.
DopmynpoBats 3akoH KyioHa, ycnoBust ero npuMeHIMOCTH. COCTaBIATh
ypaBHEHHE, BbIpaxkaromee 3akoH KyioHa, B KOHKPETHBIX CHTYaIlHAX.
Onpenensatb, HUCHOIb3Ys COCTABICHHOE YPAaBHEHHME, HEHU3BECTHBIC
BEJIYHHBL.

BeraucnsaTe 3HaueHHE HANPSHKEHHOCTH MO TOYEYHOTO 3IEKTPHUECKOTO
3apsaa, ONpeessTh HampaBJIeHHe BEKTOPa HAMPSHKEHHOCTH B KOHKPETHOM

LenHoctn  Hay4yHOTO
MO3HAHUSA, TPYIOBOE
BOCITUTAHUE,
3KOJIOTUYECKOE
BOCIIUTaHUE




DNEeKTPUIECKUN TOK B
Pa3INYHBIX cpeax
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curyanun. PopMymHpoBaTh NPHUHIUI CYHEPIO3UIMU 3IEKTPHUECKUX
noneif. OmnpenensaTe HampaBleHHE U 3HAUCHHE pPe3yIbTHPYIOLIEH
HAaIpPsHKEHHOCTH 3JIEKTPHUUECKOTO TOJISI CHCTEMBI TOUEUHBIX 3apsII0B.
IlepeuncnaTe CBOWCTBA JNMHHI HANpPSHKEHHOCTH SIEKTPHYECKOTO IIOJIS.
M300pakaTe 3MEKTpUYECKOe I0je C MOMOINBIO JIMHUHM HAIpsDKEHHOCTH.
Pacrio3HaBaTh M HM300pakaTh JMHHM HANpsHKEHHOCTH IOJS TOYEYHOTO
3apsija, CHCTEMBI TOYEYHBIX 3apsoB, 3apsHKEHHOW IUIOCKOCTH, IBYX
(HeCKONBKHMX) TapajuIe]bHBIX IUIOCKOCTEH, Iapa, cdepsl, LHIMHIPA;
OJHOPOIHOTO U HEOTHOPOAHOTO 3IEKTPHUECKUX TOJIEH.

OmnpenensaTs MO JTUHUSAM HANPsDKEHHOCTH IIEKTPUYECKOTO IO 3HAKU U
XapakTep paclpeereHus 3apsioB.

OnuceiBaTh MOBEJICHUE IIPOBOJHUKOB u JI3JIEKTPUKOB B
UIEKTPOCTATUYECKOM I10JI€ Ha OCHOBE 3HAHUI O CTPOCHUU BELIECTBA.
PacrniozHaBaTh ¥ BOCIIPOU3BOAUTH SBJICHUS IEKTPOCTATUYECKON MHIYKIIUK
U TOJISIPU3ALIUN IUAIEKTPUKOB.

Teopernuecku npeacka3blBaTh HA OCHOBAHUM 3HAHUM O CTPOEHUH BELLIECTBA
MOBEICHUE IPOBOJHUKOB M JUAJIEKTPUKOB B 3JIEKTPUUYECKOM IIOJIE.
OO0OCHOBBIBATH M OTCTANBATh CBOIO TOUYKY 3PEHUSL.

CoCTaB/IATh PaBEHCTBA, CBA3BIBAIOLIME HANPSKEHHOCTH 3JIEKTPHUYECKOTO
HOJIsL B JUJIEKTPUKE C HANpPsDKEHHOCTBIO BHEIIHErO 3JEKTPUYECKOTro IIO.
BbluncnsaTh, UCHONB3ys  COCTAaBIEHHOE  ypaBHEHHE, HEU3BECTHbIE
BEJINYHHBL.

OnuceIBaTh IPUHIMII AEHCTBUS 3IEKTPOCTaTUUECKOH 3alUTHL.
Omnpenensats TOTEHIINA JIEKTPOCTATHUECKOTO MO B TAHHOW TOYKE TOJIA
OJIHOTO U HECKOJIbKMX TOUEYHBIX IEKTPUUECKUX 3apsII0B, TOTEHIUAILHYIO
SHEPIuI0 AJIEKTPUUECKOTO 3apsifia U CUCTEMbI JJIEKTPUUECKUX 3apsiioB,
Pa3HOCTh MOTEHIHAIOB, pa0OTy IEKTPOCTATUIECKOTO MOJIS, HAMIPSDKEHUE B
KOHKPETHBIX CUTYallUsiX.

CocCTaBNIATh YpaBHEHHUS, CBA3BIBAIOLINE HANPSDKEHHOCTh 3JIEKTPUUYECKOTO
IO C Pa3HOCTHIO NMOTEHIMAJIOB; BBIYUCIATH, MCHONB3YS COCTAaBICHHOE
YpaBHEHUE, HECU3BECTHBIC BEINYNHBI. [/[306pa>1<aT1> JSKBUIIOTCHIIMAJIBHBIC
MMOBEPXHOCTH AJIEKTPUUECKOTO MoJist. Pacro3HaBaTh M BOCHPOM3BOJIUTH
SKBUITOTEHUUAIbHBIE IOBEPXHOCTH IIOJS TOYEYHOIO 3apsija, CHUCTEMBI
TOYCYHBIX 3apslOB, 3apsHKEHHOM IUIOCKOCTH, [IBYX (HECKOJIBKUX)
MapaJUIe]bHBIX TUIOCKOCTEH, mapa, cgepsl, IIMHAPA; OJHOPOTHOTO U
HEOJHOPOJHOIO AJIEKTPUUECKUX MOJIEH.

OOBACHATE YCTPOMCTBO U MPUHLMUI JICUCTBUSI, TIPAKTUYECKOE 3HAYCHHUE
KOHJIEHCATOPOB.

Boeruncnate 3HaueHUs 31€KTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa, 3apsaa
KOHJICHCATOpa, HAIlpsOKEHUS Ha OOKIamKkaX KOHIEHCAaTopa, MmapameTpoB
IUIOCKOTO KOHJICHCATOpPa, SHEPrUM 3JICKTPUYECKOTO IO 3apsSKEHHOIO
KOHJICHCATOPa B KOHKPETHBIX CUTYalUAX.

PaccunThIBaTh 00IIYI0 EMKOCTH CHCTEMBI KOHAEHCATOPOB.




JlaBaTh onpeneneHue MOHATUH: AJIEKTPUUECKUHM TOK, CHJIa TOKA, BOJBT -
aMIlepHasi XapaKTepUCTUKA, SJIEKTPUYECKOE COMPOTHUBICHHE, CTOPOHHHE
CHJIBI, 3JIEKTPOABIKYILAS CHIIA.

IlepeuncnaTh  yclOBHS  CYIIECTBOBAHUS  JJIEKTPUYECKOTO  TOKA.
Pacrno3zHaBaTh U BOCIIPOU3BOJUTS SIBICHUE IIEKTPUUECKOr0O TOKA, AeicTBUSL
ANIEKTPUYECKOTO TOKA B MPOBOJHUKE, OOBSICHATH MEXAHM3M SIBICHHH Ha
OCHOBAHUM 3HAHUU O CTPOCHUU BELIECCTBA.

Co31aBaTh KOMIIBIOTEPHBIE MOJEIH AIEKTPUIECKOTO TOKA.

Ilonmp30BaThCsT  aMmepMETPOM, BOJBTMETPOM, OMMETPOM: YUYHUTHIBATH
0COOEHHOCTH N3MEPEHHST KOHKPETHBIM MIPHOOPOM U MPaBHIIa HOIKIIOYCHUS
B DJICKTPUUECKYIO LIEITb.

HccnenoBaTh 3KCIEPUMEHTAIBHO 3aBUCUMOCTD CUJIBI TOKA B IPOBOJIHHUKE OT
HAaIpsDKEHHsT U OT CONIPOTHUBIICHUS NMPOBOAHUKA. CTPOUTH rpaduK BONBT-
aMIIepHOM XapaKTEePUCTUKH.

®dopmynuposaTh 3akoH Oma JAnsd  yyacTka LI€NH, YCJIOBHS — €ro
npuMeHUMOCTH. COCTaBIATh ypaBHEHHE, OMUCHIBaromiee 3akoH Oma aist
y4acTKa IIeMd, B KOHKPETHBIX CHUTyalusX. BBIUUCIATH, HCHOIB3YS
COCTaBIICHHOE YpaBHCHNE, HEU3BECTHBIEC 3HAYCHNUS BeNWYMH. PaccunTeiBaTh
ofmiee CONMPOTHBICHHWE YdYacTKa IEMHd TMPH MOCIEAOBATEIBHOM U
HnapajuieJIbHOM COECJUHEHHH NPOBOJHMKOB, IPH CMEIIAHHOM COEIUHEHUU
[IPOBOJHUKOB. BBIMONHATE pacu€Thl CUJI TOKOB U HANPSDKEHUH B pa3IU4HbIX
(B TOM 4HCIIE, B CJIOKHBIX) 3JEKTPUUYECKUX LIETIsAX.

DopmynrpoBarh U UCHOJIb30BaTh 3akoH JDkoynsa - Jlenua. OnpenensTsh
paboTy ¥ MOIIHOCTH OJNEKTPUYECKOTO TOKA, KOJMYECTBO TEIUIOTHI,
BBIJIEIISIONIEICSA B IPOBOTHIKE C TOKOM, ITPH 33IaHHBIX MapaMeTpax.
®opmynupoBath 3akoH Owma IS TOJMHOM [eNH, YCIOBHSA €ro
npuMeHUMOCTH. COCTaBIATh ypaBHEHHE, BBIpaxkaromiee 3akoH Oma it
MOJTHOM 1enH, B KOHKPETHBIX CHUTyalUsX. PacCUWTHIBaTh, HCIONB3YS
COCTaBJICHHOE YPABHEHNE, HEU3BECTHBIC BEJIMUMHBI.

W3MepsATh 3HaU€HHE IEKTPOABUKYILEH CUIIbI, HAIPSXKEHUE U CHITY TOKa Ha
y4acTKe LIeNH C TOMOIIBIO BOJIBTMETPA, aMIiepMeTpa 1 HHU(POBBIX IaTYMKOB
Hanps>KE€HUA U CUJIbI TOKA.

Co0uoiaTh TpaBUila TEXHUKH 0E30ITaCHOCTH TPH paboTe ¢ HCTOUYHHKAMU
TOKA.

Pabotats B mape, TpyIe Npy BHIIOJTHEHHN PAKTUIECKUX 3aTaHU.
T'oTOBUTE mpe3eHTalru U COOOMICHUS M0 M3YYECHHBIM TeMaM (BO3MOXKHBIE
TEMBI NIPEJCTABICHB! B YUeOHUKE).

BrimoauaTs JOIIOJTHUTECIIBHBIC UCCIICAOBATCIIBCKHUEC paGOTbI 10 U3YyUYCHHBIM
TeMaM (BO3MOXHbIE TEMbI IPEACTaBICHbI B y4eOHHUKE U B IIPOTpaMMe).
JlaBaTe ompezneneHue IOHATHH: HOCUTENIM JIEKTPUUECKOTO 3apsia,
MPOBOJMMOCTb,  CBEPXIPOBOIUMOCTh, COOCTBEHHAs  IPOBOJUMOCTb,
IPUMECHAsT IPOBOAUMOCTb, JJIEKTPOHHAS IPOBOAUMOCTb, JBIPOYHAS
IPOBOJUMOCTb, P-N -IEpPEeXoJ, BaKyyM, TEPMODICKTPOHHAs D3MHUCCUS,
JIIEKTPOJIN3, ra3oBbIi paspsz, pexoMOHnHanus, HOHM3aIINS,
CaMOCTOSITEIbHBIA  pa3psl, HECaMOCTOSITETbHBIH  paspsi, Iula3Ma.




Pacro3HaBaTh U OIHUCHIBATh SBIECHHS NMPOXOXKICHHUS SIEKTPUUECKOTO TOKA
yepe3 MPOBOAHUKH, OTYTIPOBOAHUKH, BAaKyyM, SIEKTPOIHUTEI, T'a3bl.
KauecTBEHHO XapaKTepH30BaTh EKTPUUECKHH TOK B Cpefie: Ha3bIBaTh
HOCHUTENH 3apsiOB, MEXaHW3M HX 0O0pa3oBaHWS, XapakTep IBIKCHHUS
3apsIOB B 3JIEKTPHUYECKOM IIOJIE M B €r0 OTCYTCTBHH, 3aBUCHMOCTB CHIIBI
TOKa OT HaIpsDKEHMsI, 3aBUCUMOCTD CHJIBI TOKA OT BHEIIHHUX YCJIOBHIL.
Teopernyecky peacka3sBaTh HA OCHOBAHNY 3HAHMI O CTPOCHHH BEIIECTBA
XapakTep HOcUTeNell 3apsAfoB B pPA3IMYHBIX CPelax, 3aBUCHMOCThb
CONPOTHBIEHHUS HPOBOJHUKOB, IOIYMPOBOIHUKOB M 3JEKTPOIUTOB OT
Temmeparypel. [IpuBoanTh mpuMepbl (HU3MYECKHX 3KCIEPUMEHTOB,
SBIAIOIINXCS KPUTEPHAMH HCTUHHOCTH TEOPETHUECKUX IIPeICKa3aHuil.
OOOCHOBBIBATh U OTCTaNBAThH CBOU MPEAIONIOKECHHS.

[TpuBOANTE HPHMEPHl YUCTHIX MOIYINPOBOAHHUKOB, MOIYIPOBOIHHKOB C
JOHOPHBIMH M aKLENITOPHBIMH TIPHMECSIMH.

OKCIEepUMEHTAIbHO  HCCIEAO0BaTh  3aBUCHMOCTb COIIPOTUBIIEHUS
HOTYTIPOBOAHUKOB OT TEMIIEPATyPHI U OCBEICHHOCTH.

OOBACHATH TEOPHIO IPOBOAUMOCTH p-N -niepexoaa. [lepedncisaTe oCHOBHbIE
CBOICTBa P-N -niepexoja.

IIpuMeHSTP TEOPHIO IPOBOJUMOCTH K OINHCAHHIO PAOOTHI [IHOdA H
TpaH3HCTOpA.

ITpuBOANTE PUMEPHI UCTIOIB30BAHUS TTOJIYIPOBOJHUKOBBIX IIPHOOPOB.
[epeuncnaTs yciaoBus CyLIECTBOBAHHS NIEKTPUUECKOIO TOKA B BaKyyMe.
IIpuMeHATh 3HAHWS O CTPOGHHMH BEUIECTBA JUIA OIMCAHMS SIBICHHUS
TEPMODJIEKTPOHHOH AMuccHy. ONKUCHIBATh IPUHINI JSHCTBUS BAKYyMHOTO
IUO/a, ONEKTPOHHO-  JydeBoH  TpyOkm. [IpuBomamTs  mpuMepsl
UCIIOB30BAHMS BAKYYMHBIX IPHOOPOB.

OOBSCHAT, MEXaHU3M 00pa30BaHHA CBOOOIHBIX 3apsIOB B pacTBOpax
pacmaBax 3JIeKTPOIHUTOB.

OnuceIBaTh 3aBUCMOCTb COIIPOTUBIICHUS 3JICKTPOIUTOB OT TEMIEPATypH.
Teoperuuecku peacka3bIBaTh HA OCHOBAaHUHU 3HAHUH O CTPOCHUH BELIECTBA
X0J| mpouecca 3aekTposn3a. IIpuBoAMTh HpHUMEpPBI M BOCIPOU3BOIUTH
(u3MYeCKHe KCIIEPUMEHTBI, TOATBEP)KAAIOIIIE BBIISICHHE Ha JISKTPOAaX
BEIECTBA IIPH IPOXOKACHAH IIEKTPUIECKOTO TOKa YePe3 IIMEKTPOIIHT.
VYTOUHATH TpaHMIBI TNPUMEHHMOCTH 3akoHa OMa JaId  ONHCaHHsA
MPOXOXKACHHS TEKTPHIECKOTO TOKA Yepe3 EKTPOIIUTHL.

[lpuMeHATh 3HAHUS O CTPOEHHWH BEUIECTBA MU OIMCAHUS SIBICHHS
3NEKTPOIIU3a.

CocTaBnATh ypaBHEHHE, ONMCHIBAIOLIee 3aKOH 3iekTponn3a Papanes, 111
KOHKPETHBIX CHUTYallli, HAXOAUTH, UCIIONb3ysl COCTABICHHOE ypaBHEHUE,
HEHU3BCCTHBIC BCIIMYUHBI.

[TpuBOAUTE IPUMEPHI UCTIONB30BAHMS IEKTPOIIN3A.

OOBACHAT, MeXaHU3M O00pa30BaHUS CBOOOJHBIX 3apsAl0B B Trasax.
IIpuMmeHsTH 3HAaHUA O CTPOGHHMH BEIIECTBA JUISL ONUCAHMS SIBICHUH
CaMOCTOSITEJIFHOTO ¥ HECAaMOCTOSITEJILHOTO Pa3psIoB.




Pacno3HaBars, MPUBOAUTH MIPUMEDBHI, HEePEYUCIATh  YCIOBHSA
BO3HUKHOBEHHS CaMOCTOATENIBHOTO M HECAMOCTOATENIBHOTO Ta30BBIX
pa3psIoB, Pa3sIMYHBIX THUIOB Ta30BBIX pa3psAmoB. IIpUBOAUTH MpUMEpHI
HCIIOJIb30BAHUS Ta30BbIX paspsnoB. IlepeuncnsaTs OCHOBHBIE CBOMCTBA U
IPUMEHEHHE IIa3MBbl.

Paborats B mape, rpymiie Ipy BEIIOIHEHUH HCCIIEI0BATEILCKUX paboT, IpH
OCYILECTBIICHUH TEOPETHUECKUX MIPEICKa3aHUM.

IlepepabatbIBaTh, aHAIM3UPOBATh M MPEACTABIATH HHPOPMALHUIO B
COOTBETCTBUH C IOCTABICHHBIMH 3aJa4aMH.

T'oToBUTH Ipe3eHTaIN U COOOIIEHNS IO U3YISCHHBIM TEMaM

[ToBTOpEeHune 17
11KJIACC

OcHOBBI 20
JICEKTPOAUHAMHUK

H

MarnuTtHoe moie
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JlaBaTh onpeseneHys MOHATHNA: MArHUTHOE I10J1€, MHIYKIUSI MAaTHUTHOTO
OJIsI, BUXPEBOE ToJIe, cria AMmepa, cuia JlopeHna, peppoMarHeTuk,
JOMeH, TemnepaTypa Kiopn, MarHuTHast IpOHUIIAEMOCTD BEIIECTBA.
JlaBaTh ompe/eneHIe eUHIIBI HHAYKIINA MarHUTHOTO MOJIS.
[lepeuncnsaTe OCHOBHbBIE CBOMCTBA MATHUTHOTO MOJIS.

1/1306pa>|<aTb MarHMTHBIC JIMHUU IOCTOAHHOTO MarHuTa, npsiMmoro
IPOBOJHUKA C TOKOM, KaTyIIKH C TOKOM.

Habnronate B3auMo/IeliCTBHE KAaTYLIKH C TOKOM M MarHHTa, MarHUTHON
CTPECJIKK U IPOBOAHHKA C TOKOM, }IGF’ICTBMR MAar"iuTHOTO II0JIsI Ha
JBIDKYILYIOCS 3apsDKEHHYIO YacTHILY.

DopmynrpoBaTth 3aKOH AMIIEepa, PaHUIEI €T0 IIPUMEHHIMOCTH.
OmnpenensTs HallpaBJICHNE JIMHUH HHTYKIINA MarHUTHOTO TIOJIS C
MOMOIIBIO NpaBmIiIa OypaBUMKa, HAPaBIeHHE BEKTOPOB CHIBI AMIepa 1
cuiibl JlopeHIa ¢ NoMOILBIO TPABUIIA JIEBOW PYKH.

[IpuMensTh 3aK0H AMiiepa U GopMyJTy Ul BEIYHCIIeHUs ciitbl JlopeHia
[P pEIICHNUH 3a1ay.

OOBSCHATH MPUHLKIT PaOOTHI LUKIOTPOHA U Macc-CreKkTporpada.
IlepeuncaTh TUIBI BELIECTB [10 MATHUTHBIM CBOIICTBaM, Ha3bIBaTh
CBOlicTBa Ana-, mapa- 1 peppoMarHeTHKOB.

M3MepaTs cuily B3auMOJCHCTBHS KATYIIKU C TOKOM U MAarHUTA.

enHocTu HayyHOrO
IO3HAHUsA, TPYLOBOE
BOCITMTaHUE,
3KOJIOTUYECKOE
BOCIIUTAaHUE




DJEeKTpOMarHUTHAS
WUHIYKIIHSI
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HccnenoBaTh MarHUTHBIE CBOIMCTBA TeJ, H3TOTOBIEHHBIX U3 Pa3HBIX
MaTepHaoB.

Paborats B ape npu BBINOIHEHUHU MTPAKTUIECKUX 3alaHUil, B Tape u
TpyIIIe IPY peNIeHNH 3a1ad.

OOBACHITH MPUHIUII ASHCTBHS SIEKTPOU3MEPUTENEHBIX TPHOOPOB,
TPOMKOTOBOPUTEIIS U JIEKTPOIBUTATEINs.

Haxonuts B muteparype u B IHTEpHETE HHPOpMAIHIO 0 BKIage AMIepa,
JlopeHna B m3y4eHHe MarHUTHOTO T0JIA, pycckoro ¢usuka CtoseroBa B
HCCIIeI0BaHNEe MAarHUTHBIX CBOMCTB (heppOMarHeTHKOB, O IPUMEHEHUI
3aKOHa AMIepa, IPaKTU4eCKOM HCIIOIb30BaHUU AEHCTBUS MarHUTHOTO
HOJIsI HA JIBYDKYLIMIACS 3apsijl, YCKOPHUTENAX IEMEHTapHbIX YacTHULl, O
BKJIaJIe POCCUICKUX YUEHBIX B CO3JAHNUE YCKOPUTENIEH IIEMEHTApHBIX
4acTll, B ToM gnucie B O0beauneHHoM MHcTHTyTE SIMepHbIx
Uccnenosannii B JlyOHe u Ha anpoHHOM Koiutaiinepe B LiepHe; 00
UCTIOIB30BaHUN (PEPPOMArHETHKOB, O MATHUTHOM I10JI€ 3EeMIIH.
['0TOBUTP MPE3EHTAIMU U COOOIIEHHUS 0 U3YYEHHBIM TeMaM (BO3MOXKHBIE
TEMBI NIPEJICTABICHB! B yUeOHUKE).

JlaBaTh onpeseneHyst MOHATHH: SBICHUE 3JIEKTPOMarHUTHON UHIYKIHH,
MarHuTHelid NoToK, 9J1C HHAYKINH, HHIYKTUBHOCTb, CAMOUHAYKIHUS,
D/1C camounayknuu. Pacno3HaBath, BOCIPOU3BOIUTh, HAOIIOIATh
SIBJICHHE JIEKTPOMArHUTHON WHYKIMHU, TOKa3bIBATh IPUIHHHO-
CIIC/ICTBEHHBIC CBSI3H NP HaOtoieHnH siBeHns. Habmonats n
AQHAIM3UPOBATh SKCIIEPUMEHTEI, IEMOHCTpHpYIOmue npaBmito JleHmna.
DopmynrpoBath npaBuiio JIeHna, 3aK0H 2JIEKTPOMArHUTHON UHIYKIINUH,
I'PaHUILBI €0 IPUMEHHMOCTH.

Hccnenopath sBIEHUE 3IEKTPOMArHUTHON HHAYKIUY.

nepe‘[l/IC.ﬂﬂTb YycCioBus, IPpU KOTOPBIX BO3HUKACT I/IHllyKl_II/IOHHbIP'I TOK B
3aMKHYTOM KOHTYpE, KaTyuike. OnpenensiTh pojb XKeJIe3HOro cepAeyHuKa
B Karymke. M300paxars rpadhuuecky BHEITHEE U HHIYKIMOHHOE
MarHuTHbIE o1, ONpeensaTs HalpaBIeHne HHIYKIIHOHHOTO TOKA B
KOHKPETHOW CHUTYaIIH.

OOBACHATH BOSHUKHOBEHHE BUXPEBOTO 3JEKTPHUECKOTO MO U
3JIEKTPOMArHUTHOT'O MOJIS.

OnuceIBaTh Mporecc BO3HUKHOBeHUA DJ{C MHIYKIUH B ABHKYILIUXCS
IIPOBOJHUKAX.

[IpencraBnsaTh NPUHIIMIT ACHCTBUS DIIEKTPOreHEpaTopa u
3NIEKTPOTUHAMUIECKOTO MUKPO(OHA.

PaGotats B mape u rpyme npy BEITOTHEHUH IPAKTHUECKUX 3aJaHuUMH,
IUTAaHUPOBATH KCHEPUMEHT.

TlepeuncisaTe IprMepH! HCIIOIH30BAHUS SIBICHUS YJICKTPOMArHUTHOM
UHIYKIUH.




Pacno3zHaBatTh, BOCIPOM3BOANTE, HAOIIOAATh SIBIEHHE CAMOUHAYKIIHH,
MOKA3bIBATh IPHYMHHO-CIICICTBCHHBIE CBSA3H NPU HAOIIOICHHUH SIBICHHS.
DopMynHpOBaTh 3aKOH CAMOMHIYKLIUH, TPAHUIIBI €70 IPUMEHIMOCTH.
TIpoBOUTE aHAIOTHIO MEXTy CAMOMHAYKIIHEH 1 HHEPTHOCTBIO.
OnpenensiTs 3aBUCUMOCTh HHIYKTUBHOCTH KaTYIIKU OT €€ JUTMHBI
I[LJIOIA U BUTKOB.

HaxoauTte B KOHKpETHOW CUTYallMH 3HAYEHHsI: MarHUTHOTO 1oToka, DJ1C
uHayknud, D/1C MHAYKIUY B IBIDKYLIIMXCS npoBogHukax D/(C
CaMOMHIYKIUH, HHIYKTUBHOCTb, SHEPTHI0 MArHUTHOTO 1oJisl. Haxoaute B
nutepatype u B HTepHEeTE HHOPMANNIO O HICTOPUH OTKPBITHS SIBICHUS
3JIEKTPOMATHUTHOM WHAYKIINH, O BKJIA/Ie B U3YUCHHE 3TOTO SBICHHS
pycckoro pusrka 3. X. JIeHna, o 60pb0e ¢ MPOsSBICHUIMHI
AJICKTPOMATHUTHOM WHIIYKIIUU U O €€ UCTIOJIb30BAHUH B
MPOMBINUICHHOCTH. [ OTOBUTH NPE3EHTAIIMN M COOOIICHHS IO N3yYCHHBIM
TeMam

Koneoanus
BOJIHBI

u
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MexaHuueckue Kojaedanus

DIIeKTpOMarHUTHEIE
KoeOaHus
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JlaBaTe ompeneneHUs] MOHATHI: KoneOaHUs, KoiebaTelbHas CHCTEMa,
MeXaHW4YeCKhe KojeOaHus, TapMOHHYECKHE KoieOaHHs, CBOOOJHBIC
KoJleOaHMs, 3aTyXarouiue KoieOanus, BEIHYKICHHBIE KOJIeOaHNsI, pe30HAHC,
CMEIICHUE, aMIUTATY/Ja, IEPHOJ, 9aCTOTa, COOCTBEHHAA 4acTOTa, (asa.
[NepeuncnaTh ycIOBUS BOSHUKHOBEHHS KoyieOaHuid. [IpUBOAUTE mpUMEpHI
KOJICOATEITbHBIX CHCTEM.

OnuchIBaTh MOJICNTH: IPY>KUHHBIH MasTHUK, MATEMATHICCKUAN MasSTHUK.
[NepeuncnaTh BUABI KOJICOATEITHHOTO NBHKCHHS, HX CBOWCTBA.
PacrnozHaBaTh, BOCIIPOM3BOJNTE, HAOMIOAATh TApMOHUYECKHE KOJCOaHUS,
cBOOOIHBIE KoNeOaHWs, 3aTyXaloliue KoleOaHWs, BBIHYKICHHBIC
KoJleOaHHs, pe30HaHC.

[epeuncnaTe cnocoOBl TONyYeHHS CBOOOAHBIX W BBIHYXICHHBIX
MEXaHHYECKUX KOJICOAHHIA.

CoCTaBNATh YpaBHCHHE MEXaHHYECKUX KoJicOaHWM, 3amuChiBaTh €ro
pemienne. OmnpenensT MO ypPaBHEHHIO KOJEOATENBLHOTO JBIDKCHUS
napaMeTpsl KoeOanus. [IpencTaBasITh 3aBUCUMOCTD CMEIIEHHS, CKOPOCTH
W YCKOPEHHsS OT BPEMEHH TMpH KOJICOaHHAX MaTeMaTHYECKOTO |
NPY)KUHHOTO  MasTHUKAa Tpauyeckd, ONpeAeiiaTh MO0  TpauKy
XapaKTEPUCTHKH: aMILTUTYy, TIEPHOJ U 4acTOTYy.

H3o0paxares Tpaduyeckd 3aBUCHMOCTh aMIUIATYABI  BBIHYKICHHBIX
KoJie0aHUI OT YacTOThI BBIHYKAAIOIIEH CUIIbl. AHANIN3UPOBATh H3MEHEHHE
JaHHOTO rpaduKa IPH U3MEHEHUU TPEHHS B CHCTEME.

HaxonuTe B KOHKPETHBIX CHTyalMsX 3HAa4YeHHs MepHoja KojeOaHi
MAaTEMATHYECKOTO U l'lpy)Kl/IHHOFO MasTHHUKA, DHEPI'UU MasiTHUKA.
OOBSCHATH TPEBPALICHUS] DHEPTHH TNPH KOJEOAHUSAX MAaTeMaTHYECKOTO
MasTHHUKA U TPpy3a Ha MPYKUHE.

HccnenoBate  3aBHCHMOCTB  TepuOJa KOJIICOAHHH MaTeMaTHYECKOTO
MasITHUKA OT €ro JUTMHBI, MACCHI U aMILTUTYAbI KOJICOAHHIA.

HccnenoBaTh 3aBUCHMOCTh IIEpHOAA KONeOaH rpy3a Ha MPYKUHE OT €ro
Macchl ¥ )KECTKOCTH MPY>KUHBIL.

IlenHocT  HaAy4yHOTO
[IO3HAaHWs, TPYHOBOE
BOCIIUTAHHE,
JKOJIOTHYECKOE
BOCIIUTaHHE




Mexanndeckue BOJIHEI

9HGKTpOMaFHI/ITHHe BOJIHBI
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PaGorate B mape U Tpymnme NpH pEMICHHH 3aJad U BBIIOJHEHHH
MPaKTUYECKUX 3aJIaHUi, UCCIIEJOBaHMUH, IITaHUPOBATh IKCIIEPUMEHT.
Bectu auckyccuto Ha TeMy «PoJb pe3oHaHca B TEXHUKE U ObITY». HaxoauTs
B JmTeparype W B VHTepHere wWH(opManuio 00 HCIIOIb30BaHUA
MEXaHIMYEeCKUX KoJeOaHUH B pHOOpax reooropa3Beky, yacax, Kademsx,
IPYTHX YCTPOICTBaX, 00 HCIOIB30BaHNH B TEXHHUKE U MYy3bIKE PE30HAHCA
0 OoppOe ¢ HUM. ['OTOBHUTH Ipe3eHTanMH U COOOIICHMS 10 H3yYEHHBIM
TeMaM (BO3MOXKHBIE TEMbI Ipe/AcTaBieHbl B yueOHuKe). KonTponupoBats
pelIeHne 3a1a4 CaMUM U APYTUMU YJalHMHCS.

HaBate  ompefeneHus IMOHATHA:  DICKTPOMATHHUTHBIE  KoyeOaHws,
KOJICOATENbHBIH KOHTYpP, CBOOOIHBIC DICKTPOMArHUTHBIC  KoOJcOaHUs,
aBTOKOJICOaHusI, aBTOKOJIcOaTeIbHAS CUCTEMA, BBIHY>KJICHHBIC
JJICKTPOMATHUTHBIC ~ KOJICOAHUsI, TEPEMCHHBIN O3JCKTPUYCCKUH  TOK,
aKTHBHOC CONPOTHBICHUE, WHIYKTUBHOC COMPOTHUBICHUE, EMKOCTHOE
CONPOTHBJICHHE, IMOJHOE COMPOTHBICHHE IIE€MH I[EPEMEHHOT0 TOKa,
JEUCTBYIOIIEe 3HAYCHUE CUIIBI TOKA, ISHCTBYIOLIEe 3HAUCHNE HANPSHKEHNS,
TpaHchopmaTop, KodpdunueHt Tpanchopmanun. HM3o0paxats cxemy
KOJIe0ATEILHOTO KOHTYPA M OIICHIBATh MPUHLIUII er0 PabOTHI.
Pacrio3naBars, BOCTIPOU3BO/IHUTH, HAOJI0AaTh CBOOO/IHBIE
3JIEKTPOMATHUTHBIC  KOJCOAHUs, BBIHY)KICHHBIC JJICKTPOMATrHUTHBIC
KOJIcOaH¥sI, PE30HAHC B IICMTH MIEPEMEHHOTO TOKA.

AHATU3UPOBATh TPEBPAIICHHS YHEPTHH B KOJeOATEIHHOM KOHTYpE MpHU
3MIEKTPOMATHUTHBIX KOJIe0aHHSIX. [pencransath 3aBHCHMOCTD
AIIEKTPUYECKOTO 3apsijia, CHJIbI TOKA W HAMPSDKCHUs OT BPEMEHH IIpH
CBOOOJHBIX JJIEKTPOMArHUTHBIX KoseOaHux. OmnpenensTe 1Mo Tpapuky
KOJIEOAHHIA ero XapaKTePUCTHKU: aMILTUTY/LY, IIEPHO U YacTOTYy.
ITpoBOAUTE AHAIOTHIO MEXIY MEXaHHMYECKHMH H IJIEKTPOMArHUTHBIMU
KOJIEOaHHUSIMH.,

3amuceBath (Gopmyny TomcoHa. BbMUCIATE ¢ MOMOMIBIO  (GOPMYITBI
TomcoHa neproJ ¥ 4acTOTy CBOOOIHBIX IEKTPOMArHUTHBIX KOISOaHHH.
Omnpenensith MEpHOJ, YaCTOTy, AMIUIUTYAy KoyieOaHWi B KOHKPETHBIX
CHUTYyaIUsX.

HccieioBaTh IeKTPOMArHUTHBIE KOJTEOaHMSI.

IMepeuncrsaTh CBOWCTBA aBTOKOJEOAHWi, aBTOKOJICOATENLHOW CHCTEMBL.
IMpuBOANTH TPHUMEPHI ABTOKOJECOATENBHBIX CHCTEM, HCIIOIb30BAHHS
aBTOKOJIEOAHHIA.

OOBSACHATh TNPHUHLIUI TONYy4YeHHS MEPEeMEHHOr0 TOKa, YCTPOHCTBO
reHepaTropa MepeMeHHOr0 TOKa.

OOBSACHATh NPHUHIMIT MONYyYCHHS IEPEMEHHOIO TOKa, YCTPOMCTBO.
Ha3biBaTh 0COGEHHOCTH MEPEMEHHOTO SIICKTPUYECKOTO TOKA HA y4acTKe
LEIH C PE3UCTOPOM.

TlepeunciaTh 0COOCHHOCTH IEPEMEHHOTO AIICKTPUIECKOTO TOKA Ha YUaCTKE
LEMH C KOHJICHCATOPOM.




IepeuncnsaTb 0cOOEHHOCTH IEPEMEHHOTO 3MEKTPUIECKOT0 TOKA HA yIacTKe
LIENH C KaTyIIKOM.

3anuceBaTh 3akoH OMa JUIsl IIeNH MepeMeHHoro Toka. HaxoauTs 3HaYeHHs
CHJIBl TOKAa, HANpsOHKEHWs, aKTHBHOTO COINPOTHUBICHUS, WHIYKTUBHOTO
CONPOTHBIEHHS, EMKOCTHOTO CONPOTUBIICHUS, MOJHOTO CONPOTHBICHHS
LN IEPEMEHHOT0 TOKA B KOHKPETHBIX CUTYaIlUsIX.

HaxomuTh 3HAa4eHHs MOITHOCTH, BBIICILIONICHCS B LEMH IIEPEMEHHOTO
TOKA, IEHCTBYIOLIMX 3HAYEHUI TOKA U HAIIPSDKEHUSI.

HasbIBath ycoBHs BOBHHKHOBEHUS PE30HAHCA B IIEMH TIEPEMEHHOTO TOKA.
OnucelBaTh ~ YCTPOMCTBO, NPHHOMI  JACHCTBHS U HpPUMEHEHHE
TpaHcpopmaTopa.

Berancnsate ko3 unneHT TpaHchopMannuy B KOHKPETHBIX CUTYaIHsX.
Haxomute B suteparype n B MHTepHeTe MHGOpPMALUIO O IOIYYCHUH,
nepenadye M MCIOJIb30BAaHWH IIEPEMEHHOTO TOKa, 00 MCTOPHHU CO3JIaHUS H
NpUMEHEHH! TpaHC(HOPMATOPOB, HCIIONB30BAHUH pPE30HAHCA B IIEMNH
MepeMEHHOTO0 TOoKa W O Oopebe ¢ HHUM, ycmexax H Hpodiemax
3JEKTPOIHEPTETHUKH.

CocraBisATs cxeMbl ipeodpazoBanus sHeprun Ha TOLl u Ha 'DC, a Takke
CXeMy Iepefaddl M NOTPeOIeHHs 3NIeKTPO’HEPTUH, Ha3bIBaTh OCHOBHBIX
noTpebuTenel 31eKTporHepruu. IlepedncisaTs MPUYNHEL HOTePb SHEPTHH U
BO3MOYXHOCTH JJIsSI HOBBIMIEHUS 2P HEKTHBHOCTH €€ UCTIONb30BaHMSI.

Becty nuckyccHio o monbe3e M Bpele dIeKTPOCTAaHIMM, apryMEeHTHPOBaTh
CBOIO MO3HIIHIO, YMETh BBICITYIIMBATh MHEHHE JIPYTUX YIaCTHHKOB.
['0TOBUTP Mpe3eHTaluy U COOOIIEHNs 0 M3yYeHHBIM TeMaM (BO3MOJKHbIE
TEMBI MIPEJICTABICHBI B YICOHUKE).

JlaBaTb ompeneneHus MOHATHI: MEXaHHIecKas BOJIHA, ITOTIEpeyHasi BOJIHA,
MPOJONbHAS BOJHA, CKOPOCTH BOJIHBL, AJMHA BOJHEL, (ha3a BOJHBI, IIOCKAs
BOJIHA, BOJIHOBAas MOBEPXHOCTh, ()POHT BOJHBI, JTyd, 3BYKOBas BOJHA,
TPOMKOCTh 3ByKa, BBICOTA TOHA, TEMOp, OTpPaKEHHWE, MPEIOMIICHHUE,
HOTJIOIeHNe, HHTephepeHIys, TUdPaKIys, MOIIpHU3alns MEeXaHUUECKUX
BOJIH, KOTCPECHTHbBIE UCTOYHUKU, CTOAYasd BOJIHA, aKyCTML{eCKI/Iﬁ PE30HAHC,
JIOCKONOJIIPH30BaHHAs BOJIHA.

INepedancnsaTs CBOWCTBA M XapaKTEPUCTUKH MEXaHHIECKHIX BOJTH.
Pacrio3HaBaTh, BOCHPOM3BOAWTH, HAOMIONATh MEXAHWYECKHE BOIHEL,
MONEPEeYHbIe BOJHBI, MPOJONBHBIE BOJIHBI, OTPaKCHHE, IPEIIOMIICHHE,
MOTTIOIIEHNE,  WHTepQEpeHNNIo,  AUPPAKIUI0 W ITOJSIPH3AIHIO
MEXaHHYECKHX BOJIH.

Ha3srwiBaTh XapaKTCPUCTUKU BOJIH: CKOPOCTb, 4YacCTOTa, IJIMHA BOJIHBI,
pasHoCTh (as.

Onpenen;m; B KOHKPETHBIX CUTYyallUsIX CKOPOCTH, YaCTOThI, JJIMHbI BOJIHBI,
pa3HOCTH (a3 BOJH.

3anuceiBaTh M COCTAaBISITh B KOHKPETHBIX CHTYyalUsIX ypaBHEHHE
TapMOHMYECKOH OeryIeil BOJIHBL




Haxonmute B nuTepaType u B MHTepHeTe MHpOpMALHUIO O BO30YKACHUH,
nepesade 1 UCIOJIb30BaHUH 3BYKOBBIX BOJIH, 00 HCIIOJIb30BaHUH PE30HAHCA
3BYKOBBIX BOJIH B MY3BIKE U TEXHHKE.

Bectu auckyccuro o 1moib3e U Bpene BO3IEHCTBHS Ha YeTOBEKa 3BYKOBBIX
BOJIH, apryMEHTHpPOBaTh CBOIO ITO3MIMIO, YMETh BBICIHYIINBATH MHEHHE
IPYTHX yIaCTHHKOB.

T'oToBHTH Mpe3eHTaMU U COOOLIEHNS 110 M3YYSHHBIM TeMaM (BO3MOXKHBIE
TEMBI NIPEJCTABICHB! B YUeOHUKE).

JlaBaTb OIpeneNeHUs] TOHATHI: 3IEeKTPOMATHUTHOE TIIOJe, BHUXPEBOE
3NEKTPUIECKOE T0JIE, MEKTPOMATHUTHBIE BOJIHBI, CKOPOCTH BOJIHBI, IJIMHA
BOJHBI, (a3a BOJHBI, BOJHOBAsS IIOBEPXHOCTH, (POHT BOJHBI, JIyd,
IUIOTHOCTh ~ TIOTOKA M3JIyYCHHWsS, TOYEYHBIA WCTOYHUK M3IIy4EeHUs,
OTpakeHHe, IpeJoMIICHHE, IOIJIOeHne, MHTepdepeHnus, audpaxus,
MONEPEYHOCTh, MOJAPH3AUUS AJIEKTPOMATHUTHBIX BOJH, PAaJHOCBSI3b,
paguosoKanys, aMIUIUTyJHAsT MOIYJSIMs, NerekTupoBanue. OOBICHATH
B3aHMOCBSI3b IEPEMEHHBIX NEKTPHIECKOTO M MArHUTHOTO MoJeil. PrucoBats
CXeMy paclpOCTPaHEHUS] DIEKTPOMArHUTHOM BONHBL [lepedyncisaTs
CBOIiCTBA M XapaKTEPUCTHKH 3IEeKTPOMATHUTHBIX BOJH. OOBSICHATH
MPOLECCH B OTKPHITOM KOJIEOATEIPHOM KOHTYpE, MPHHIMI U3IIydeHHS H
perucTpalii  JJIEKTPOMarHUTHBIX BOJNH. Pacrmo3HaBath, HaOmMOAaTh
JJIEKTPOMArHUTHBIE BOJIHBI, M3IyUeHUE, IPUEM, OTPasKeHHE, IPETOMIICHHE,
HOTJIOIIEHNE,  UHTepQEepeHIHIo,  JAUQPaKIUI0 U MOJSIPH3ALHIO
JJIEKTPOMArHUTHBIX BOJH. HaXoInTh B KOHKPETHBIX CUTYalHsX 3HAYCHUS
XapaKTepPUCTUK BOJH: CKOPOCTH, YaCTOTHI, UTMHBI BOJIHBI, Pa3HOCTH (a3,
TITyOWHY pagroIOKaIUH.

CpaBHUBaTh MEXAaHWYECKHE M DIEKTPOMArHUTHBIE BOJHBL OOBICHATH
OPUHIUIBL  PagdoCBA3W ¥ TeneBuAeHUS. OOBACHATH  NPUHIUIBI
OCYIIECTBIIEHHS TIPOIECCOB MOIYISIMN U JeTeKTHpoBaHus. M300paxaTs
NPUHLHUIHAIBGHBIE CXEMBl pPaJMONepenaTyika W PaauoNpHEMHHUKA.
OcCymIecTBIATE paguorneperady u paauonpuéM.

OOBSCHATh TNPUHLMIBI Tepefadyll U300paXKEHHsl TellernepelaTIukOM H
IPHUHIMIBI TPUEMa N300paXKeHHS TEIEBH30POM.

HccnenoBaTh CBOMCTBA 37EKTPOMArHATHBIX BOJH C IOMOIIBIO MOOMIIBHOTO
tenedona. Ha3bIBaTh 1 OIICHIBATE COBPEMEHHBIE CPE/ICTBA CBSI3H.
Beinensate poms A. C. IlonoBa B M3ydeHHH SJIEKTPOMATHUTHBIX BOJNH H
co3maHun paxuocBs3n. OTHOCUTBCS C YBaXKEHHEM K YYEHBIM M HX
OTKPBITUAM. O60CHOBbIBaTl> BAXXHOCTb OTKPBITUA 3JICKTPOMAariMTHLIX BOJIH
JJIA pa3BUTUA Hayl(l/l.

Haxonute B jutepatype u B MHTepHere nMH(OpPMAIHMIO, MO3BOJSIONIYIO
OTBETUTD Ha IOCTABJICHHBIE BOIIPOCHI MO TEME.

Paborats B mape ¥ Tpynme NpH pEMEHHH 3agad ¥ BBIIOJHEHHH
MPaKTUIECKUX 3aIaHUI.

Haxomuts B nmurteparype u B MHTepHeTe mMH(bOpManuio o Bo3OYXIEHHH,
nepeade ¥ NCIONb30BaHUHU YIEKTPOMArHUTHBIX BOJH, 00 ombltax ['epra




Bectu nuckyccuto o monb3e M Bpele BO3JCHCTBHA Ha 4YellOBEKa
SNEeKTPOMArHUTHBIX BOJIH, ApTyMEHTHPOBATh CBOIO TIO3HILHIO, YMETb
BBICITYIINBATh MHEHHUE JAPYTHX YYaCTHUKOB.

T'oTOBHTH Ipe3eHTAIMH B COOOIICHHS IT0 N3YYEHHBIM TeMaM

Onruka

27

FCOMCTpI/IIIeCKaSI OIITHKA

Bomnosas ontuka

15

12

JlaBaTh onpeneneHue NOHATHH: CBET, FeOMETPUUECKasi OIITUKA, CBETOBOM
JIy4, CKOPOCTb CBETa, OTPAKEHHUE CBETA, IPEJIOMIICHUE CBETA, IIOJIHOE
OTpakeHHE CBETa, YTOJI MAJAEHHUs, yIoJl OTPaKEHHsI, YTOJl MPeOMICHUS,
OTHOCHUTETbHBIH MOKa3aTelb IPETOMIICHUS, a0COMIOTHBII MOKa3aTenhb
MPEOMIICHUS], JINH32, (POKYCHOE PACCTOSHHE JIMH3bI, ONTHYCCKAsT CHIIa
JIMH3BI, TUCTIEPCHS CBETa, MHTep(EepeHIHs CBeTa, TU(PAKIHS CBETa,
IudpaKIMOHHAs PeIeTKa, HOJIIPU3alis CBEeTa, ECTECTBEHHBIN CBET,
IUIOCKOIOMIAPU30BaHHbIH cBeT. ONMUCHIBATH METOBI U3MEPEHHS CKOPOCTH
cBera. [lepeuncnaTh cBOMCTBA CBETOBBIX BOJIH.

Pacrio3HaBaTh, BOCIPOM3BOIUTE, HAOIIOATh PACIPOCTPAHEHNE CBETOBBIX
BOJIH, OTP@XKCHHUE, IIPEJIOMIICHHE, OJIOLICHUE, IUCTICPCHIO,
UHTEpEPEHIHIO, TUPPAKIMIO U MOJIAPU3ALMIO CBETOBBIX BOJIH.
PopMynrpoBaTh NPUHLKN [TONreHca, 3aKOHbl  OTPAKEHUS U
NPETOMIICHUS CBETA, TPAHUIIBI UX TPUMEHUMOCTH. CTPOUTH XOJ Jiyya B
IJIOCKOTIAPAJUIENIbHOM MIACTUHE, TPEYTOJIbHOI PU3Me, MOBOPOTHOM
npusMe, o0opaunBaroIel npu3Me, ToHKoH nuH3e. CTpouTh H300paxKeHne
npenMeTa B INIOCKOM 3epKajie, B TOHKOM JHuH3e. [lepedncisTh BUABI INH3,
UX OCHOBHBIE XapaKTEPUCTUKH - ONITHYECKHUH IIEHTp, TJIaBHAs ONTHYECKast
ochb, Gokyc, onTuueckas cuina. HaxoquTh B KOHKPETHOW CHUTYyalun
3HAa4YEHHUs yIia MaJeHus, yria OTPaXeHHs, yriia IPeIOMIICHHS,
OTHOCHTEJIBHOTO TTOKA3aTeIsl MPEeIOMIICHNUS, a0COTIOTHOTO TIOKa3aTest
HpEIOMIICHHS, CKOPOCTH CBETa B cpejie, HOKYCHOrO PacCTOSIHUS,
ONTHYECKOM CHUIIBI JIMH3BI, YBEINYEHHUS JIMH3BI, Teproia UG PaKIMOHHOM
PELIETKH, MOJIOKEHNSI MHTEP(HEPEHIIMOHHBIX U TH(PAKIIMOHHBIX
MaKCUMyMOB ¥ MUHUMYMOB.

3anuceiBaTh GOpMyITy TOHKOU JIMH3BI, HAXOJHUTh B KOHKPETHBIX CUTYaIHIX
¢ ¢€ IIOMOIIBI0 HEM3BECTHBIC BEJTMYHHBI.

OOBACHITH NPHHIUIT KOPPEKIIHH 3PEHHS C TIOMOII[BIO OYKOB.
DKCIepUMEHTAIBHO OTIPEeIeNIATh OKa3aTelb IPETOMIICHHS CPEJIBI,
(okycHOE paccTosiHEEe COOMPAIOIEi U PacCenBAIOIIEH JIMH3bL, [UTHHY
CBETOBOM BOJIHBI C MOMOIIBIO TU(PAKIIMOHHON PELIETKH, OLICHUBATh
HH(POPMAIHOHHYIO EMKOCTh KOMIakT-1ucka (CD).

[TepeuncnsaTe 001acTH MPUMEHEHUs MHTepEePEHINH CBeTa, TU(paKIun
CBETa, NOJIIPU3AIINY CBETa.

HccnenoBaTh 3aBUCHMOCTD yIiIa IIPEIOMIICHHS OT YIJla HajeHus,
3aBHCHMOCTH PACCTOSHUS OT JIMH3bI 10 H300paKEHHUs OT PACCTOSIHUS OT
JIMH3BI JI0 TIpeaMeTa.

TIpoBepsaTh THIOTE3EL: YTOJI MPEJIOMIICHHUS MIPSIMO TIPOIIOPIIMOHAJIEH YTy
HaJeHNUs, IPU IUIOTHOM CJIOKEHUHM JBYX JIMH3 ONTHYECKHE CHJIbI
CKJIaJIbIBAIOTCS.

IenHocTu HayyHOrO
[IO3HAHUS, TPYAOBOE
BOCIIUTAHUE,
JKOJIOTHYECKOE
BOCIIUTaHUE




KoHcTpynpoBaTh MOZIEIH TEIECKOIA H/HIIH MUKPOCKOTIA.

Paborats B ape ¥ rpymnme IpH BEIOIHEHUH PAKTHYECKUX 3aJaHUMH,
BBIIBI)KEHUH THIIOTE3, pa3pabOTKe METOZOB MPOBEPKHU O €€ 3HAUCHUH IS
COBPEMEHHO HayKu.

BrIcka3bIBaTh CBOE MHEHHE O 3HAYEHHH HaYYHBIX OTKPHITHII U paboT 1o
onrtuke U. Hetotona, X. ['otirenca, T. FOnra, O. ®penens.
BocnpuanmaTth, aHaIM3UPOBaTh, IepepadaThIBaTh U IPEIbIBISTH
UH(OPMAIMIO B COOTBETCTBUH C MOCTABICHHBIMU 3aJa4aMH.

BrinensaTe OCHOBHBIE NOJIOKEHUST KOPITYCKYJISIPHOM U BOJIHOBOM TEOpUi
CBeTa. Y9acTBOBATh B 0OCYKIECHHM 3THX TEOPHH M COBPEMEHHBIX B3ITIA0B
Ha IPHPOAY CBETA.

‘YKa3bpIBaTh IPaHULIbl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

I'0TOBUTP IIPE3EHTAIIMN U COOOIICHNS 110 U3YUICHHBIM

JlaBaTh onpesiesieHusl MOHATHIA: TEIIOBOE U3JIYUYECHHUE,
IEKTPOJIOMUHECLIEHIIMSA, KaTOL0JIOMUHECLIEHIINS, XeMUITIOMUHECLICHIIUS,
(hOTOMOMHUHECTIEHITNS, CIUIOIIHON CTIEKTp, IMHEHYATHIH CIEKT,
10JIOCATBINA CHEKTP, CIEKTP MOIJIOIEHHs, CIEKTPaIbHbIN aHaIM3.
TlepeuncnaTe BUIBI CIEKTPOB. Pacmo3HaBaTs, BOCIPOU3BOANTS,
HaOIIOJATh CIUIONIHOM CIIEKTp, JIMHEWUAThIH CIIEKTP, MOJOCATHIA CIIEKTD,
CIEKTpP U3IY4EHUs! U MOTJIOIIEHHS.

N306paxarh, OOBSICHATH M aHATM3UPOBATH KPHBYIO 3aBUCHMOCTH
pacrpe/eseHus SJHEPTUH B CIIEKTPe aOCOIIOTHO YEPHOTO Tea.
IlepeuncnaTs BUABI IEKTPOMAarHUTHBIX U3Jy4EeHUI, UX UICTOUYHUKH,
CBOWCTBA, IPUMEHEHUE.

CpaBHHMBaTh CBOWCTBA IEKTPOMATHUTHBIX BOJH Pa3HOH JacTOTHI

OCHOBBI
crnenuaJbLHOH
TEOPHHU
OTHOCHUTEJIBHOCT
"

CTO

JlaBatb onpeierieHns IOHATHIA: COOBITHE, TIOCTYJIAT, COOCTBEHHAT MHEPLIHATIbHAS
cucremMa oTcuéra, COOCTBEHHOE BpeMsi, COOCTBEHHAsI JUTMHA TeJla, Macca MOKOs,
WHBApPHAaHT, SHEPTHs TIOKOSL.

OOBSICHSITh IPOTUBOPEUHS MEXK/TY KITACCHIECKON MEXaHHKOU U
3MIeKTpoArHamMuKoi MakcBesuia u npuunb! nosisneHus CTO.

Dopmymmposars noctynars! CTO.

DopmyrrpoBars BEBOEI 13 IocTyaToB CTO 1 OOBSICHSITE PEITUBHICTCKUE
3((heKThI COKpAITICHNS pa3MEPOB TeJa ¥ 3aMe/VICHHs] BpEMEHH MEXIY ABYMsI
COOBITHSIMH C TOUKH 3PEHUS IBHIKYIIEHCS CUCTEMBI OTCUYETa. AHAIM3UPOBATH
(hopMyITy PENSITHBHICTCKOTO 3aKOHA CIIOYKEHHSI CKOPOCTEiH.

TTpOBOIMTE MBICIICHHBIE SKCTIEPUMEHTBI, MoATBepKAarorve nocrynarbl CTO u ux
CIEJICTBYSL.

Haxomuts B KOHKpeTHOH cuTyarmu 3HadeHnst ckopocteid Ten B CTO, naTepBanon
BPEMEHH MEXTy COOBITHSIMH, JUTMHY TeJIa, SHEPIUIO MOKOS YaCTHIIBL, TIOTHYIO
SHEPTHUIO YaCTHLIBI, PENSTHBUCTCKHN HMITYJTBC YaCTHLIBL

3anuchIBaTh BEIPKEHHE [Y1s SHEPIHH ITOKOST U TIOJTHOW SHEPTUH YacTHIL,

WMznarars cyTh pHHIMIIA COOTBETCTBHSL.
Haxomuts B ymeparype u B HTepHEeTe MH(OpMAIHEO 0 Teopru ddrpa,
SKCIIEPUMEHTaX, KOTOpbIe IIPUBEITH K co3aHmto CTO, OTHOCHTENBHOCTH PacCTOSHHIA
1 IPOMEKYTKOB BpeMeHH, Ouorpaduu A. DHHIITeHA.

IlenHOCTH HAy4yHOTO
MO3HaHUA, TPYJIOBOE
BOCIIUTAHUE,
9KOJIOTHUECKOE
BOCIIUTaHHE




KBanToBas
¢uszuka. Ouszuka
aToma u
aTOMHOIO siipa
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CBeTOBBIC KBAaHTHI

AtoMmHas pusnka

®dur3uKa aTOMHOTO s/1pa

DJIeMEHTapHbIE YaCTUIIBI

13

17

JaBatp onpeeneHus HOHATHIA: poT0(h(EKT, KBaHT, TOK HACHILICHHS,
3ajiepXKUBAoLIee HAMpsHKEeHHE, paboTa BbIX0/1a, KpacHas rpaHuIa
¢dororddexra.

Dopmynuposams npeomem u 3a0auu K6AHNMOBOU U3UKU.
PacnioznaBath, HaOMrOIATE sBIICHHE (HOTOIDPEKTA.

OrnuceiBath OMbITh CTONETOBA.

dopmynupoBath rumnote3y [lnanka o KBaHTax, 3aKOHBI PoTOdDDeKTa.
Amnanu3upoBath 3akoHbI poTodddexra.

3anuchIBaTh U COCTABIATH B KOHKPETHBIX CUTYALUsIX YPaBHEHUE
OiHITeHHa U1 GOTOdPPEKTa K HAXOIUTH C €T0 MOMOIIHIO HEM3BECTHBIE
BEJTMYHHBIL.

HaxoauTh B KOHKPETHBIX CHTYaIUsIX 3HAYCHUS] MAKCUMATBHOM
KHHETHYECKOH SHePrHU (POTOIIIEKTPOHOB, CKOPOCTH (POTOIIEKTPOHOB,
paboTHI BBIX0J1a, 3AMIMPAIONIEr0 HAMIPSKEHHsI, YACTOTHI ¥ JJIMHBI BOJHEL,
YacTOTHI ¥ JUTMHBI BOJIHBI, COOTBETCTBYIOIINX KPACHOH IpaHHIe
tdhoroadpexra.

IIpuBoauTH MpHUMEpPHI KCTIONIB30BaHUA (HOTOIDPeEeKTa.

OOBSACHATE CyTh KOPIIYCKYJIIPHO-BOJIHOBOTO Tyajlu3Ma.

Onucvieams onvimul Jlebedega no usmeperuro 0agieHus ceema u
Basunosa no onmuxe.

Onucwleams onvimul O OUGPaAKYUYU 2NEKMPOHOE.

Dopmynuposams coomuoweHue neonpedenénnocmetl I elizenbepea u
00BACHAMb €20 CYyMb.

Haxonuts B utepatype u B UHTepHeTe MHpOpManuio o padorax
Croneroa, Jlebenesa, Basunosa, [Imanka, Komnrona, ne bpoiis.
BoiaensiTe poiib poCCUHCKUX YUEHBIX B UCCIIEIOBAHUN CBOMCTB CBETA.
IpuBOANTE PUMEPHI OHOIOTUYECKOTO M XUMUYECKOTO AEHCTBHS CBETA.
T'0TOBUTD TPE3EHTAIIMH U COOOIICHHUSI [0 U3YYCHHBIM TeMaM (BO3MOIKHBIE
TEMBI TIPEICTABIICHBI B yYEOHHUKE).

JlaBaTb onpeseneHus HOHATHIA: aTOMHOE SIIPO, SHEPreTHYECKUH YPOBEHb,
SHEPrHs HOHU3ALUH, CHOHMAHHOE U 8bIHYICOEHHOE U3NLYUeHUe CBemd.
OnwceiBaTh OMBITH Pe3epdopa.

OnuceIBaTh U CpaBHUBATH MOJIeu atoMa TomcoHa u Pesepdopa.
PaccmarpuBath, HCCIIEI0BATh U ONMKCHIBATH TMHEWYATHIE CIIEKTPHI.
DopMyITHpPOBaTh KBAHTOBBIE MTOCTYNATEI bopa. OOBSICHSITE THHEHYIaThIe
CIIEKTPHI aTOMA BOJIOPOIa HA OCHOBE KBAaHTOBBIX TTOCTYNIaToB Bopa.
PaccuuteiBaTh B KOHerTHOl\;I Cl/ITyaL[I/II/I '-[aCTOTy u JUIMHY BOJIHBI
HcIyckaeMoro (OTOHa MPH MEPEeXo/ie aToMa U3 OJHOTO CTAI[MOHAPHOTO
COCTOSIHUSI B IPYTrO€, SHEPTHI0 HOHN3AIUK aTOMA, HAX0OUMb 3HAYEHUs.
paouycos cmayuoHapHeix Opoum 1eKmpoHo8 8 amome.

Onucwieams ycmpoiucmeo u 00bsACHAMb NPUHYUN Oelicmeusl 1a3epd.
Haxonuts B uteparype u B UaTepHeTe cBeieHus o (akrax,
MOATBEPIKAAIONIHNX CJIIOKHOE CTPOSHHE aTOMa, 0 paboTax yuEHBIX IO
CO3JJAHHIO MOJICITH CTPOCHUSI aTOMa, TIOJIyYEeHHIO BHIHYKICHHOTO

I'paxxnanckoe
BOCIIUTAHHE,
MIaTPHOTHYECKOE
BOCIIUTaHUE,
LICHHOCTH HAY4YHOTO
MIO3HaHMUS,
3KOJIOTHYECKOE
BOCIIMTaHUEC




U3ITydeHHs, TPUMEHEHHH JIa3epOB B HAyKe, MEUILHE, IPOMBIIIIEHHOCTH,
OBITY.

BbiaensaTs posb pocCUHCKUX YUEHBIX B CO3JaHUU U MCIIOJIb30BaHUU
JIa3€pOoB.

JlaBaTh onpeneneHus MOHATHHA: MacCOBOE YUCIIO, HYKJIOHBI, SIACPHBIE
CHJIBL, 8UpMyaibHble Yacmuybsl, NeGEeKT Macc, SHEPTUs CBSI3H, yISIbHASL
SHEPrus CBA3U aTOMHBIX A1€p, PaJUOAKTUBHOCTb, AKMUBHOCHIb
PaouoakmueHo2o gewecmaa, NEPUO MOIypacnaa, UCKyCCTBEHHAs
PagroOaKTHBHOCTD, SICPHBIC PEAKIUH, YHEPTeTUIECKHI BBIXO SIICPHOM
peakIyy, IerHas saepHas peaknus, Ko3(QUIIMEeHT pa3MHOKEHHS
HEHTPOHOB, KPUTHIECKAsE Macca, PEaKTOPBI-Pa3MHOKUTEIHN, TEPMOSAEPHAs
peaxuus.

CpaBHUBATh CBONCTBA IIPOTOHA U HEUTPOHA.

OnuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJICTb SJIpa.

OmnpenensiTh COCTaB SAep Pa3INYHBIX SJIEMEHTOB C TOMOIIBIO TaOIUIIEL
MenneneeBa. 1300pakaTh 1 YUTATh CXEMBI AaTOMOB.

CpaBHHBATh CUITy 3JIEKTPUUECKOTO OTTAIKUBAHUS IPOTOHOB U CUITY CBSI3H
HYKJIOHOB B sIIpe.

Iepeyucnams u onucel8amos c8OUCMBA A0EPHBIX CUI.

Beraucnsare nedekt Macc, 3HEPIUIo CBSI3H U YACIbHYIO SHEPTHIO CBSI3H
KOHKPETHBIX aTOMHBIX si1ep. AHAJIU3UPOBATh CBA3b yEJIbHOI SHEPTUu
CBSI3U C YyCTOHYHBOCTBIO JIEp.

IlepeuncnaTs BUAbI paJHOaKTUBHOIO paciaga aTOMHBIX siliep.
CpaBHHUBATh CBOMCTBA anb(a-, 6eTa- U raMMa-H3JIydeHUi. 3auChIBaTh
MpaBHJIa CMEIIEHHS P PaANOaKTUBHEIX pacranax. OnpenensTs
3IIEMEHTHI, 00pa3yIoIIHecs B pe3yIbTaTe PaJlHOaKTHBHBIX PACIaIoB.
3anuceBaTh, OOBACHATH 3aKOH PAANOAKTUBHOTO Paclasa, yKa3slBaTh
TPAHUIIBI €T0 TPUMEHUMOCTH. OnpeesiTh B KOHKPETHBIX CHTYaIUsIX
YHCII0 HEPACIaBUIMXCA SAEpP, YUCIIO PACHaBLINXCS AAEp, HEPUOL
HOJIypacnaja, akmueHoCmb Geujecmad.

Iepeuucnams u onucvigams Memoobl HAONIOOEHUS U PecUCmpayull
anemenmapmwix ywacmuy. Habniodams mpexu anvpa-vacmuy 6 xamepe
Bunvcona. Pecucmpuposams sdeprvle usnyuenus ¢ NOMOWbIo CHémuuxa
Teticepa. Onpedenams UMNYAbC U SHEP2UIO YACMUYbL NPU OBUICCHUU 8
MacHumHoMm noue (no gpomoepadusim).

3anuceIBaTh AAepHbIe peakiui. OnpeaensTs IPOAYKTHI IASPHBIX PEaKIHii.
PaccunTeiBaTh SHEPrUUECKHH BBIXOA SAEPHBIX pEaKkuuii.

OnuchIBaTh MEXaHU3MBI JACTICHUS SJIEP U LIETTHOM SIEPHOMN peaKiiH.
CpaBHUBATh SAECPHBIE U TEPMOSATCPHbIE PEAKIIIH.

OOBSCHATH MIPUHILHUITBI YCTPOHCTBA M paOOTHI SIIEPHBIX PEAKTOPOB.
YdacTBOBaTh B 00CYK/ICHHUH MIPEUMYIIECTB M HEJOCTAaTKOB SAEPHOI
SHEPreTHKH.

Haxoxnts B mureparype u B MlHTepHETE CBEIeHNUST 00 OTKPHITUH IIPOTOHA,
HEUTpOHA, paJinOaKTUBHOCTH, O MOJY4YCHUH U UCIIOJIb30BAHUU
PaaMOaKTUBHBIX H30TONOB, HOBBIX XMMHUECKHX 3JIEMEHTOB. BoIIensTh




POJb POCCUIICKUX YUEHBIX B HCCISIOBAHUIX aTOMHOTO SIIPA, B OTKPBITUH
CIIOHTaHHOTO JIEICHHUS ISP ypaHa, B Pa3BUTHH SACPHON YHEPIEeTHKH,
co3aHuu HOBBIX U30TonoB B O (O0beAMHEHHBIA HHCTUTYT SIAEPHBIX
uccienoBanuii B r. JlyOHa).

T'oTOBUTH MIpE3eHTAIUH U COOOIICHUS 110 U3YYCHHBIM TeMaM (BO3MOKHBIE
TEMBI MPEJICTABJICHBI B YUCOHHUKE).

JlaBaTb onpeieNieHUs HOHATHIA: aHHUTHIISIINS, JICTITOHBI, aIPOHBL, KBapK,
TJIIOOH.

TlepeunciisiTh OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YACTHII.

BbIgensTh rpyIIb SIeMEHTAPHBIX YaCTHUII.

TlepeuncisaTh 3aKOHBI COXPAHEHUSI, KOTOPbIE BBIMOIHSIIOTCS MIPU
MPEBPAIICHHUIX YACTHII.

OnuchIBaTh MPOIECCHl AHHUTHIISIIIAN YaCTHIl M AHTHYACTHIL M POSKIACHHS
AJICKTPOH-TIO3UTPOHHBIXIIAP.

HaswiBaTh U cpaBHUBATH BUJIBI (YHIAMEHTAIBHBIX B3aUMOICHCTBHH.
OnuckeIBaTh POJIb YCKOPHUTENEH B H3yUECHHH HIeMEHTAPHbBIX YaCTHI.
HasbIBaTh OCHOBHBIE BH/IbI YCKOPUTEIEH 3JIEMEHTAPHbIX YACTHII.
Haxomuts B muteparype u B IHTepHETE CBEACHUSI 00 HCTOPUH OTKPBITHS
JJIEMEHTAPHBIX YaCTHII, O TPEX ITAMax B Pa3BUTHU (DU3UKH IJTEMEHTAPHBIX
YaCTHII.

OnuchIBaTh COBPEMEHHYIO (PH3MUYECCKYIO KAPTUHY MHpA.

['OTOBUTH NpE3EHTAIMH M COOONICHHS MO U3YYCHHBIM TEMaM.

Ctpoenue
Bcesiennoii

JlaBaTh omnpeneneHus MOHATHIA: HeOecHas cdepa, SIKIUITUKA, HeOCCHBIH
9KBATOP, MOJIFOC MUPa, OCh MUPA, KPYT CKIIOHEHHS, TIPSIMOE BOCXOXK/ICHHE,
CKJIIOHEHHE, TIapaJllake, MapceK, aCTPOHOMHUYECKAs €ANHALA, ICPUT eI,
agenmii, CoTHeYHOE 3aTMEHHE, TYHHOE 3aTMEHHUE, TUTAHETHI 3MHOM
TPYIIIBL, TJIAHETHI-THTAHTHI, aCTEPOU, METEOP, METEOPHT, (poTocdepa,
CBETUMOCTb, IPOTYOEpPaHELL, nYyIbCap, HelmpoHHAs 36e30d, YEPHAs Oblpd,
MPOTO3BE3/1a, CBEPXHOBAsI 3BE3]1a, FAJIAKTHKA, KBa3ap, KPaCHOE CMEIICHHE,
Teopust bonbioro B3pbIBa, Bo3pacT BeenenHnoil.

Hab6mronats JIyHy U IIaHETHI B TEIECKOIL.

Brinensate ocobeHHOCTH cucTeMbl 3emurs - JlyHa.

PacrniozHaBath, MOJIETMPOBATH, HAOTIOATE JIyHHBIC H COJTHEYHBIC
3aTMEHUS.

OOBSCHATH MPHIMBEI U OTJIUBBL.

Dopmynuposams u 3anucvieams 3axkonvl Kennepa.

OnuceiBath cTpoeHne CosHeUHO# cucteMbl. [lepednciiaTh MiIaHeThl U
BUJIBI MaJIBIX TEJ.

OnuceiBath cTpoeHue CosHIa.

Hab6nronate conneunsie msatHa. CoOmoaaTe npaBmia 6€301MacHOCTH PU
HabOmronennu ConHna. [lepeducnsaTe THIIMYHBIE TPYIIITE 3BE3]], OCHOBHBIC
(uznvecKue XapakTepucTUKy 3BE31. ONUCHIBATE IBONOLHUIO 3BE3 OT
POXJICHHS IO CMEPTH.

Ha3zbiBath camble sipkue 3BE3bI U CO3BE3IUSL.

[lepeuncnsaTh BUAbI raJJaKTUK, OMMCHIBATh COCTaB U CTPOSHHE TAIAKTHK.

OcTeTHdeckKoe
BOCITUTaHUE,
[IEHHOCTH HAYIHOTO
ITO3HAHMUS,
JIKOJIOTHYECKOE
BOCITMTaHHE




Beinensats MiteuHsbli yTh Cpeiu Apyrux ranakTuk. OnpenensTs MecTo
ComnHeuHoi! cHCTeMBI B HEll.

OneHMBaTh MOPSAAOK PACCTOSIHUM 1O KOCMHYECKHX 0OBEKTOB.
OnunceIBaTh CYTh «KPAaCHOTO CMENICHHS» ¥ €r0 UCIOIB30BaHHe IIPH
W3yYEHHH TaJaKTHK.

IIpnBoanTH KpaTKOE M3JI0XKEHHE TeopruH boIbIIoro B3phEIBa U TEOPUH
pacumpstonieiics Beenennoi.

O6vACHAMb Cymb NOHAMULL K MEMHASL MAMEPUA» U KIMEMHASA IHEPSULY.
Tpusooums npumepuvl Ucnoib306aHUA 3AKOHO8 Qu3UKU 011 0OBACHEHUS
NPUPOObL KOCMUYECKUX 00BEKMO8.

Pa6otats B mape u rpymmne pu BBINOTHEHUH NPAaKTUYECKUX 3a1aHUI.
HcnonszoBats MHTEpHET AJ1s HOMCKA N300pasKeHUIH KOCMUYECKHX
00BEKTOB U HHPOpMAIIUK 00 UX OCOOCHHOCTSX.

YdacTBOBaTh B 00CYK/ICHUHM N3BECTHBIX KOCMHYECKUX HCCIICIOBaHUH.
BeIIensiTh COBETCKHE M POCCHHCKHE TOCTH)XEHHUS B 00JIaCTH
KOCMOHABTHKH H HCCIIeI0BaHUS KocMoca. OTHOCHTBCS € YBaXKEHHEM K
POCCUICKUM YUEHBIM U KOCMOHABTaM.

HaxonuTts B muteparype u B lHTepHETE CBEICHHS HA 3a1aHHYIO TEMY.
T'oTOBHTH Npe3eHTAIMN B COOOIIECHHNS IO H3YICHHBIM TEMaM

IMoBTOpEHUE 25 | Mexanuka 6 3HaTh ¥ yMETb UCIIOIb30BaTh (POPMYIIBI U 3aKOHBI 1O

Monekynsapnas Gpusuka 4 HM3y4YEHHBIM TEMaM.

1 TCPMOIMHAMHUKA 3HATh ¥ YMETh UCIIOIB30BATH (OPMYITBI M 3aKOHBI IS

SJICKTpOANHAMUKA penreHus 3a1a4 6a30BOro, MOBBIMIEHHOTO U BBICOKOTO

KBanToBas dusuka, 11 ép OBIL

ATOMHAs - anepHas METh MIPUMEPSTh TEOPETHUCCKUE 3HAHHS 110 TeMaM ISt

duzmka 4 pelIeHyst Ka4eCTBEHHBIX 3314
COI'JIACOBAHO COI'JTACBAHO
IIporokon 3acenanus 3aMEeCTUTEINb AupeKkTopa no YBP
MeTtoanueckoro 00beAMHEHUS YUUTEICH /H. B.ITlanyenxo /
EcTecTBeHHO-HAYYHOTO UK 29 .08.2023r.
Or Nel

PyxoBoautens LIMO
28.08.2023r /ApipoBa JI.B/
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