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IIporpamma pa3pa6oTraHa B COOTBETCTBHH C:

denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM cpeaHero obmero obpazosanust (PI'OC
COO), yrBepkaIeHHBIM NpHKa3oM MuHHcTepcTBa 00pasoBanus u Hayku Poccuiickoit @enepannu ot 17 mas
2012 1. Ne 413;

HAa OCHOBE IPUMEPHON mporpaMMbl N0 (U3MKE, BKIIOUEHHON B COAEPIKATENBHBIA pa3liesl IPUMEPHOM
OCHOBHOHM 00pa3oBaTeNbHONW MPOTPaMMBI CpeAHEro oodmero odpa3oBaHus, 0J00peHHON (demepaabHBIM
y4e0HO-METOAMYECKUM OOBEIMHEHHEM TI0 001eMy oO0pa3oBaHui0 (TIpoTokoa oT 28 mroHs 2016 roma Ne
2/16-3); paboueii mporpammbl 1o ¢usuke 10-11 kmacc (Paboume mporpammbl. @usmka. [IpemmerHas
auHus  yueOHukoB cepun «Kmaccuueckuit  kype». 10-11  kmaccel:  ydeOHoe mocobue — ans
obmieoOpazoBarenbHbIX opranu3anuii / A.B. [llaranuna. - M. : [IpocBemenue, 2017).

Ucnonwszyemsbrit YMK: ®@usuka 10-11 xnaccsl, «Knaccuaeckuit kype» Msxumiesa ['.5. u ip.



1. IlnanupyemMble pe3vabTaThl H3VUEHHS (DU3NKH

B pesyabrare ndyuenusi yaeoHoro npeamera «®u3nka» Ha ypoBHe CpeHero ooiero
o0pa3oBaHus:

BbinyckHUK Ha 0230BOM YPOBHE HAYYHTCH:

—JIEMOHCTPUPOBATh HA MPUMEpPAX POJIb U MECTO (U3UKU B (OPMHUPOBAHWU COBPEMEHHON HAy4yHOU
KapTHUHBI MUpPa, B PA3BUTUN COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIOJIEH;

—JIEMOHCTPUPOBATh Ha IMpPHUMEpPax B3aUMOCBA3b MEXAy (GU3UKOM U JPYTUMU €CTECTBEHHBIMU
HayKaMH;

—yCTaHaBJIMBaTh B3aUMOCBSA3b €CTECTBEHHO-HAYUHBIX SIBJICHUM U MPUMEHSATh OCHOBHBIE (PU3UYECKHE
MOJEIH /ISl UX ONMCAHUS U OOBSICHEHMUS;

—HCII0JIb30BaTh MH(MOpPMAIHMIO (PU3UYECKOTO COACP)KAHUS MPH PEUICHUH YYEOHBIX, MPAKTHYECKUX,
MIPOEKTHBIX U HCCIIENOBATEeNbCKUX 3ajJjady, UHTErpUpys HHPOPMALMIO U3 paA3IMYHbIX HCTOYHUKOB U
KPUTHYECKH €€ OLICHUBas;

—pa3inyaTh U yMEThb UCIOJB30BaTh B Y4eOHO-HMCCIIEI0BATENbCKON IEATEIbHOCTH METO/Ibl HAyYHOTO
Mo3HaHus (HaONIo/IeHue, ONKUCaHue, U3MEPEHNE, SKCIIEPUMEHT, BBIABUKEHHE TUIOTE3bl, MOJCINPOBAHNUE U
Ip.) ¥ GOpMBI HAYYHOTO MO3HAHUS ((aKThl, 3aKOHBI, TEOPUN), IEMOHCTPUPYS Ha MPUMEPAX UX POJIb U MECTO
B Hay4YHOM TO3HAHUH;

—IpPOBOJUTH TMpsSMble U KOCBEHHbIE H3MEHEHHsS (U3NYECKUX BEJIMYUH, BHIOMpas H3MeEpUTENbHbIE
prOOPHI C Y4ETOM HEOOXOIUMOM TOUHOCTH U3MEPEHUH, IUIAHUPOBATh XOJ1 U3MEPEHHH, MOTydaTh 3HaYCHHE
M3MepsAeMOil BEIMYMHBI U OLIEHUBATh OTHOCUTENIbHYIO MOTPEIIHOCTh MO 33/1aHHBIM (OpMYyIaMm;

—IPOBOJUTH UCCIIEIOBAHUS 3aBUCUMOCTEN MEXIY PU3NYECKUMH BEIMUYMHAMU: POBOIUTH U3MEPEHUS
U ONpENENATh Ha OCHOBE HCCIIEOBAHUS 3HAUECHUE MapaMeTPOB, XapaKTEPU3YIOUINX JaHHYIO 3aBUCHUMOCTh
MEXy BEJIMUYMHAMU, U JIEJIaTh BBIBOJI C YYETOM MOTPELIHOCTH U3MEPEHU;

—HCIIOJIb30BaTh [UI OIMCAHUS XapakTepa MPOTEKaHUs (PU3MUECKUX IHPOLECCOB (PU3HUYECKHE
BEJIMYMHBI U IEMOHCTPUPOBATH B3aMMOCBA3b MEKAY HUMU;

—HCII0JIb30BaTh AJIs1 ONMCAHMS XapaKTepa MpoTeKaHus (PU3NYECKUX MPOLECcCOB GU3NUECKUE 3aKOHBI C
Y4€TOM T'PaHUI] UX TPUMEHUMOCTH;

—pelaTh KauyeCTBEHHBIE 3a/1aud (B TOM YHCIIE M MEXIPEAMETHOIO XapakKTepa): UCIHOJb3ys MOJIEIH,
¢u3nyeckue BENMYMHBI M 3aKOHBI, BBICTpauBaTh JIOTMUECKM BEpPHYIO IIENOYKY OOBACHEHMS
(mokazarenbCTBA) MPETIOKEHHOTO B 3a/1a4e mpoliecca (SIBJICHU);

—peliaTh pacyeTHbIC 3aJjaudl C SBHO 3aJaHHON (DU3NYECKOM MOJENbIO: HAa OCHOBE aHAJIM3a YCIOBHUS
3aJaud BBIICIATh (PU3MUYECKYIO MOJIENIb, HAXOAUTh (U3UYECKUE BEIMUMHBI M 3aKOHBI, HEOOXOAMMBIE U
JOCTaTOYHBIE JUISl €€ PELIECHUs, IIPOBOIUTD PACYETHI U POBEPATH MOJIy4YEHHBIH PE3YIIbTAT;

—YYUTBIBATh TPAHULBI IPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJEIEeH MpH pelieHUur PU3NYECKUX U
MEXIPEIMETHBIX 3a/1a4;

—HCIIOJIb30BaTh MH(MOPMALMIO M INPUMEHATh 3HAHUA O MpPUHOUNAX paboThl M OCHOBHBIX
XapaKTepUCTUKAX M3YYEHHBIX MallUH, MNPUOOPOB U JPYTUX TEXHUYECKUX YCTPOMCTB I peIIeHUs
IIPAKTUYECKUX, YUeOHO-HCCIEI0BATENbCKUX U IPOEKTHBIX 33a4;

—HCIIOJIb30BaTh 3HaHHUA O (HU3UYECKUX OOBEKTaX MU IpoleccaX B IOBCEIHEBHOM KHM3HMU JUIs
oOecrieyeHuss 0€30HaCHOCTH MpH OOpalleHHH ¢ NpUOOpPaMU W TEXHUYECKUMHU YCTPOMCTBAMH, MJIs
COXpaHEHMs 3[0pPOBbsS M COOIOAECHUS HOPM 3KOJIOTMYECKOrO IOBEIEHHUs B OKpYXKarolled cpene, A
IIPUHATHS PELICHUI B TOBCEIHEBHOM JKU3HHU.

BpinmyckHUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYHUThHCH:

—NnOHUMAMb U  OOBACHAMbL  YENOCMHOCMb — (QU3UYECKOU  meopuu, pasiuyames paHuybl ee
NPUMEHUMOCTU U MECMO 8 PAOY OpYeUx Pu3udecKux meopuil;

—g1a0emsb NpUeMamy NOCMPOEHUs Meopemuyeckux O0O0KA3amenbCms, a Maxice NnpocHO3UPOBAHUs.
ocobennocmell npomexkaHusi U3UYeCKUX sGNeHU U NPoYecco8 HA OCHOBE NONYUEHHLIX MEeopPemuyecKux
861860008 U OOKA3AMENILCNE;

—XApaKmepu3o6ams CUCIEMHYIO C653b  MelCOy OCHOBONONASAIOWUMU  HAYYHLIMU NOHAMUAMU.
NPOCMpAancmeo, 8pems, mamepus (6ewecmeo, noie), O8UdlCeHuUe, CUd, SHePUs;

—6bl08U2AMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONALAIOWUX (PUIUYECKUX 3AKOHOMepHOCmell U
3aKOHO8;

—CamMoCmosAmenbHo NAAHUPOSAMY U NPOBOOUMb uU3UYLECKUE IKCHEPUMEHTNbL,



—Xapakmepuzoeams 2100anbHble NPoOIeMbl, Cmoswue neped UYel08e4yecmeom: dHepeemuyecKue,
coipbegule, IKOI02UYECKUe,— U POb (DUIUKU 8 peuleHUl IMux npooiem,

—pewiams NPaKMuKO-OpUEHMUPOBAHHbIE KAYeCmEeHHble U pacuemuvle Qusuueckue 3a0aiu ¢
8b100pOM u3ULECKOU MOOeNU, UCNONb3YSA HECKONbKO (U3UYECKUX 3AKOHO8 UNU (POPMYI, CEA3bIBAIOUUX
u3gecmHule usuyeckue 8elIUIUHbl, 8 KOHMEKCMe MeHCnPeOMemHbIX Cesa3ell;

—00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCTIUKU U3YUEHHbIX MAWUH, NPUOOPO8 U MEXHUYEeCKUX
YCmMpoucma,

—00BACHAMY YC08USA NPUMEHEHUS DuU3ULeCcKuxX Mooenell npu peuleHuy Gu3udecKux 3a0ad, Haxooumsy
A0EKBAMHYI0 NPEONONCEHHOU 3a0aue QU3UYECKYI0 MOO0elb, pa3peulamv npooaemy Kak HAd OCHOGe
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

JIn4HOCTHBIE, MeTanpeAMeTHbIe, IpeIMeTHbIE Pe3yJbTAThl 0CBOCHHS Kypca (pu3uKH,
JIN4HOCTHBIE PE3YIbTATHI:

YMEHUE YIPABIIATh CBOEH NO3HABATEIBLHOM NEATEILHOCTBIO;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE€ CaMO00pa3oBaHUIO, HA MPOTSKEHUU
BCE KHU3HU; CO3HATEILHOE OTHOLIEHHE K HETPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIIEITHOM
npo¢ecCuoHaNBHOM U 00IIECTBEHHOU JIEATEILHOCTH,

YMEHHE COTPYAHMYaTh CO B3pPOCIBIMM, CBEPCTHHUKAaMH, JAE€TbMHU MJAJIIEr0 BO3pacra B
00pa3oBaTeNIbHOM, yueOHO-HCCIIeI0BATEIbCKON, MPOSKTHOM U APYrUX BUJIAX NESTENbHOCTH;
chopMUpOBaTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAYKU;
OCO3HAHME 3HAYMMOCTH HayKH, BJAJE€HUE JIOCTOBEpHOM uHPopManuell o MeperoBbIX
JOCTHKEHUSIX U OTKPBITUAX MUPOBOU M OTEUECTBEHHOM HayKH; 3aMHTEPECOBAHHOCTh B HAYUHBIX
3HaHUSX 00 YCTpOHCTBE MUPA U O0IIECTBa; TOTOBHOCTh K HAYYHO- TEXHUYECKOMY TBOPYECTBY;
YyBCTBO TOPJIOCTH 32 POCCUHCKYIO (DPM3UUYECKYIO HAYKY, TYMaHHU3M;

IIOJIOKUTEIILHOE OTHOILIEHHE K TPYAY, LEICyCTPEMIIEHHOCTD;

JKOJIOTHYECKAasi KYJbTypa, OEpeKHOE OTHOLIEHHE K POJHOM 3emile, MPUPOAHBIM OOraTrcTBam
Poccun u Mupa, NIOHMMaHuEe OTBETCTBEHHOCTH 3a COCTOSIHUE NPUPOJHBIX PECYPCOB U Pa3yMHOE
IIPUPOJOIIOJIB30BAHUE.

MertanpeaMmeTHble pe3ylbTaThl:
1) ocBoeHHE PEryJIsSTUBHBIX YHUBEPCATbHBIX Y4€OHBIX JIEHCTBHIA:

CaMOCTOATCIIBHO OIPEACIATh LEJIM, CTaBUTh U (bOpMy.]'II/IpOBaTb COOCTBEHHEIE 3aJadu B
O6pa3OBaTeHBHOﬁ JACATCIIBHOCTH 1 ) KU3HCHHBIX CUTYallUsaX;

OL€CHUBATh PECYPChI, B TOM YHCJIC BPEMA U APYrU€ HEMATCpUAJIbHBIC PECYPCHI, HCO6XO,Z[I/IMBIG
I JOCTHKCHUA IMOCTaBJICHHON paHeEEC LCiiu;

COIIOCTAaBJIATh UMCIOIIMNECSI BO3MOKHOCTH U HCO6XO,Z[I/IMBIC I JOCTUKCHUSA LEJIN PECYPCHI;
OIIPCACIIATH HCCKOJIBKO HYTeﬁ JOCTHKCHUS MMOCTaBICHHOM noeiu,

3aaBaTh MapaMeTpbl U KPUTCPHUU, 10 KOTOPBIM MOXKHO OIPCACIIATDh, YTO LCJIb JOCTUTHYTA,
COIIOCTaBJIATHb HOJIy‘ICHHBIﬁ pe3yiIibTaT ACATCIIBHOCTU C MOCTaBJICHHOM paHeC LCJIbIO,

OCO3HAaBaTh IMOCIEACTBUS JOCTHKCHMS ITOCTABICHHOM II€IU B ACATCIIBHOCTH, COOCTBEHHOH
JKU3HHU U )KU3HU OKPYKAOIIUX HIO,Z[eﬁ;

2) OCBOCHHC II03HABATCIIbHBIX YHHBCPCAJIBHBIX y‘Ie6HLIX ﬂeﬁCTBHﬁZ

KPUTHYECKH OLIEHUBATH M HHTEPIPETUPOBATh HHPOPMALIMIO C Pa3HBIX MO3ULMIA;

pacro3HaBaTh U (UKCHUPOBATh IPOTUBOPEUHsI B MHPOPMALIMOHHBIX HCTOUYHHUKAX;

UCIIOJBb30BAaTh  PA3JIMYHbIE  MOJEIBHO-CXEMAaTUYECKHE cpencTtea Uil NPEACTaBICHUS
BBISIBJICHHBIX B MH(OPMALIMOHHBIX HCTOUHUKAX MPOTHBOPEUHIA;

OCYIIECTBIATh Pa3BEPHYTHIN HMH(OPMAIMOHHBIN MOMCK U CTABUThH HA €r0 OCHOBE HOBBIE 33/1auH;
UCKaTh U HaXOJAUTh 0000IEHHbBIE CIOCOOBI peleHHs 3a/1ay;

MPUBOJAUTH KPUTHUECKHE ApTyMEHThI, KaK B OTHOIIEHUU COOCTBEHHOIO CYXKIEHHUS, TaK U B
OTHOILIEHUHU JEHUCTBUN U CYXKIEHUN JPYrOro 4eJOBEKa;

aHAJM3UPOBATh U MPeoOpazoBaTh NPOOIEMHO-ITPOTUBOPEUUBBIE CUTYAIIUH;

BBIXOJIUTh 32 paMKH  y4yeOHOTo MpeaMeTa M OCYLIECTBIATH LIEJICHANPABICHHBI  MOUCK
BO3MO’KHOCTH IITUPOKOTO MEPEHOCA CPEICTB U CIIOCOOOB JEHCTBHUS;

BBICTpaMBaTh WHAWBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUYCHHUS CO



CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;
3aHMMAaTh Pa3HbIC MMO3ULMHU B IO3HABATEIBHOM JEATEIbHOCTH;

3) ocBOeHHE KOMMYHHUKATHBHBIX YHHBEPCAJIBHBIX y4EOHBIX NEHCTBUIA:

OCYILECTBJIATH JIEJIOBYI0O KOMMYHHUKALIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU;
MIPU OCYIIECTBICHUU TPYIIIOBOW PabOTHI OBITh KaK PYKOBOIUTENIEM, TaK U YICHOM MPOEKTHOM
KOMaH/Ibl B Pa3HbIX poJisiX (T€HepaTopoM UJIeH, KPUTUKOM, UCIIOTHUTENEM, MPE3CHTYIOUUM U T.
1.);

pa3BEPHYTO, JIOTHYHO M TOYHO M3JIAraThb CBOKO TOYKY 3PEHUSA C HMCIOJIb30BAHUEM aJCKBATHBIX
(YCTHBIX, MUCHbMEHHBIX) SI3BIKOBBIX CPEICTB;

pacro3HaBaTh KOH(IMKTHOTCHHBIC CUTYallMd W TMPEJOTBpaliarh KOH(IUKTHI A0 WX AKTUBHOM
¢ba3zsr;

COTJIaCOBBIBATh  IMO3WIIMM  YICHOB KOMaHABI B  Tpollecce  paboTel  HAn  OOImUM
MIPOTyKTOM/pEIIEHUEM;

MPEACTABIIATEH MyOJUYHO PE3YJIbTaThl UHIWBUAYAJIBHOM W TPYNIIOBOM NIEATETLHOCTH, KaK TMepe
3HAKOMOM, TaK U MepeJl HE3HAKOMOU ayJIuTOPUEH;

Mo0UPaTh MAPTHEPOB JIJIs ICIIOBOM KOMMYHUKAITUHU, UCXO/IS U3 COOOPaKEHHUM pe3yIbTaTUBHOCTH
B3anMMOJICHCTBHS, a HE JIMYHBLIX CUMITATHIA;

BOCIIPUHUMATh KPUTHUUECKHE 3aMEUaHusl KaK pecypc COOCTBEHHOTO pPa3BUTHS,

TOYHO U E€MKO (OPMYIMPOBATh KAK KPUTUUYECKHE, TaK M OJOOPUTEIbHBIE 3aMEYaHHs B aJpec
IPYTUX JIOACH 1 00pa30BaTEIbHOM KOMMYHUKAIINH, U30€Tas IPH 3TOM JIMYHOCTHBIX OIEHOYHBIX
CYKIEHUM.

[IpeameTHBIE pE3ynbTaTHI:

chopMupOBaTh MPEACTABICHUS O 3aKOHOMEPHON CBSI3M M TIO3HABAEMOCTH SIBIICHUM TIPUPOIBI, 00
00BEKTUBHOCTH HAYYHOI'O 3HAHMS, O POJIM U MecTe (U3UKH B COBPEMEHHON Hay4dHOW KapTHHE
MUpa; TOHUMaHUE posiu GU3UKHU B (POPMHUPOBAHUU KPYro3opa U GyHKIHOHAIBHONW TPAMOTHOCTH
YeJloBeKa Ul PEeIIeHUs TPAKTUUECKUX 3a/1a4;

BJIaJICHHE OCHOBOIIOJIAralOIIUMUA (PU3NUYECKUMH TOHSATUSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH H
TEOPHUSIMHU, YBEPEHHOE TOJIh30BaHNE (PHM3UIECKON TEPMUHOJIOTHEH ¥ CUMBOJIUKOM;
chOpMUPOBAHHOCTh  TPEJACTABJICHUA O (PU3UUECKOW CYITHOCTH SBJICHUN NPHUPOABI, BUIAX
MaTepuu, MABM)KEHHHM KaK croco0e CYIIeCTBOBaHUS MaTEpUM; YCBOEGHHWE OCHOBHBIX HaeH
MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHHSI O CTPOCHUH BEILIECTBA, JJIEMEHTOB JIEKTPOAMHAMUKH
KBaHTOBOM (hM3MKH; OBJIa/ICHUE TIOHATUHHBIM aNlapaToM U CUMBOJIMYECKUM SI3bIKOM (PU3UKH;
BJIaJICHHE OCHOBHBIMHM METOJaMH HAyYHOTO MO3HAHMS, UCHOJIb3YeMbIMU B (pu3uke: HaOIIOACHHE,
ONHCAaHWE, HW3MEpPEHHUE, OKCIEPUMEHT; BIAJCHUE YMEHHSIMH 00pabaThiBaTh pPE3yIbTAThI
u3MepeHul, OoOHapyXHBaTh 3aBUCUMOCTb MEXIy (U3HMUECKUMU BeIMYUHAMU; OODBSICHSTDH
MOJIy4Y€HHBIE PE3YJbTAThl U JeNIaTh BHIBO/I;

BIIaJICHUE YMEHMUSIMH BBIJBUTATh TMIOTE3bl HA OCHOBE 3HAHUS OCHOBOMOJAralomux (pU3nIecKux
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh MX IKCIEPUMEHTAIbHBIMU CPEJICTBAMU, (HOPMYIUPYS
1elb KCCIEJAOBAHUS, BIAJCHUE YMEHHUIMHU OTMHCHIBaTh U OOBACHATH CAMOCTOSITENHLHO
MPOBEIEHHBIE HKCIEPUMEHTHI, aHAIM3UPOBATH PE3YJIbTAThl MOJYUYEHHON W3 3KCIEPUMEHTOB
nH(OpPMaLIUHU, OTIPEACTATH JOCTOBEPHOCTh MOIYYEHHOTO PE3yabTaTa;

YMEHHE peliaTh MPOoCcThie (PU3HUECKUe 3a1a4u;

chOpPMUPOBAHHOCTh yMEHHUS TPUMEHATH TMOJIyUEHHBIE 3HAHUS Ui OOBSICHEHUS YCIOBUHN
MpOTeKaHUsT (PU3NYECKUX SBICHUN B MPHUPOAE U JUIsI TMPHUHATHS TMPAKTUYECKHX pPEIIeHUH B
MMOBCETHEBHOM KU3HH;

MOHUMaHHe (PU3MYECKUX OCHOB U TPUHIIUIIOB JACWUCTBUS MAallMH U MEXaHHU3MOB, CPEJICTB
MEePEIBUYKEHUSI M CBS3H, OBITOBBIX MPUOOPOB, MPOMBIIUICHHBIX TEXHOJOTHYECKHX MPOIECCOB,
BIIMSHUS MX Ha OKPYXKAIONIYI0 Cpeay; OCO3HAaHHUE BO3MOXHBIX MNPUYMH TEXHOTEHHBIX U
IKOJIOTHUECKUX KaTacTpod;

chOpMUPOBAHHOCTh COOCTBEHHOW TO3UIIMM TIO OTHOIICHHI0O K (Qu3NYeckod HHPOpMAIIHH,
MOJy4aeMo# U3 pa3HbIX HCTOYHUKOB.



[IpenycmoTpeHHast mporpaMmoii pe3epBHOE BpeMs B koinuecTBe 7 yacoB (10 kiacc), pacnpeneneHo Ha
no temam «Mexanuka» — 1 uac, «MonekyispHas (QHU3UKa H
TepMoauHaMuKa» -1 dYac, «OCHOBBI DIEKTPOJAMHAMHKH»-2 Yaca W Ha 0000mIeHHe U TOBTOPEHHUE
npolaeHHOro Martepuaina 3a kKypc 10 xin - 3 yaca. PezepBHoe Bpems B kosmuectBe 6 yacoB (11 kmacce),
pacrpenielieH0 Ha 3aKpeIuIeHHe Marepuaja 1o OTpabOTKy HAaBBIKOB pEIICHHs 3a/1ad
«QnekrpoauHamuka» - 1 gac, «Konebanus u BoiHbBI» - | wac, «Ontukay - 1 gac, «kKBanroBas ¢usuka» — 3

OTpabOTKY HABBIKOB pEIICHUS 3a1ad

2. Coaep:xaHue y4eOHOI0 IpeaIMeTa

yaca.
Tabauuna-ceTka pacnpejaeseHusi 4acoB MO roaaM o0y4eHust
KoJinuecTBo yacoB

Ne | Pasnenbl, Tembl Asrtopckas | PaGouas mporpamma

n/n nporpamMa | 10 KII. 11 xiI.

1 Brenenne. @u3nka U €CTECTBEHHO - HAYYHBIA METO/T 1 1
TTO3HAHUS TIPUPOIBL.

2 MexaHuka 27 27+1=28
Kunemaruka 6 6
3akoHbl qTuHaMUKH HeroTOHA 4 4
Cwitbl B MEXaHUKE 5 5
3aKOHBI COXpAHEHUS UMITYJIbCa 3 3
3aKOH COXpaHEHHUsI MEXaHUYECKOM YHEPTUH 4 4+1=5
Cratuka. 3 3
OCHOBBI THIPOMEXAHUKHU 2 2

3 MoJiekyJisipHasi (pu3HKa H TEPMOAHUHAMHKA 17 17+1=18
OcHoBBI MOJIEKYIIsIpHO-KHHeTHYecKO# Teopuun (MKT) 3 3
YpaBHEHHE COCTOSHHMS r'a3a. 4 4
BzanmMnble npeBpalieHus JXUAKOCTH 1 rasa. 1 1
Kunkoctu. 1 1
TBEpapie Tena 1 1
OCHOBBI TEPMOJUHAMUKH 7 T+1=8

4 OCHOBBI YJIEKTPOANHAMHKH 16 16+2=18
DJIEKTPOCTaTHKA 6 6
3aKOHBI MMOCTOSTHHOTO TOKA. 6 6+2=8
DNEKTPUYSCKUN TOK B Pa3IMYHBIX CpPEAax. 4 4

5 Pe3epB 7 -

6 | IloBTOpEHHE - 3 pe3

7 OCHOBBI YJIEKTPOANHAMUKH (ITPOAOJIKEHHE) 9 9+1=10
MarsauTHO€ 1noJie. 5 5
ONEKTPOMAarHuTHAs MHIYKIUS. 4 4+1=5

8 KoJie6anusi 1 BOJIHBI 15 15+1=16
MexaHu4ecKue KoJaeOaHus 3 3
DJIeKTpOMAarHUTHBIC KOJICOaHUsI. 5 5+1=6
MexaHM4eCKHE BOJIHBI. 3 3
DJICKTPOMArHUTHHIE BOJIHBI. 4 4

9 OnTuka 13 13+1=14
CaetoBbI€ BOJIHBL. [ 'eoMeTpruueckasi U BOJIHOBAsI ONTHKA. 11 11
N3nydeHue U CIIeKTpsl 2 2+1=3

10 | OcHOBBI cHIENMAJIbHOI TEOPUH OTHOCUTEILHOCTH 3 3
OcHoBbl cnenpanbHoi Teopuun otHocuTensHOCTH (CTO) 3 3

11 | KBanToBas ¢pusnka 17 17+3=20
CBeToBbI€ KBAHTHI. 5 5+1=6
AtomHast pu3uka 3 3
@Pu3uKa aTOMHOTO s]1pa 7 7+1=8
DNIeMEHTapHbIE YaCTUILIbI 2 2+1=3

12 | Ctpoenne BcesieHHoit 5 5
Conneunas cucteMa. CTpoeHHE BCEICHHOM 5 5

13 | Pe3epB 6 -

o pasaciiam:




| Utoro 136 | 68 | 68 |
Kimacc Koia-Bo
JLp. K.p.
10 9 3
11 9 4

Beenenne. @u3nka U eCTECTBEHHO - HAYYHBIH MeTO/l MO3HAHUS NPHUpoabI (1 v)

®dwusuka - pyHAaMeHTaTbHAs HayKa 0 mpupoe. Hayunslit MeTox no3HaHusI.

Mertoap! uccinenoBanus GU3NIECKUX SBICHUNA. MoaenupoBanne PU3NUECKUX SBICHUN M IPOIIECCOB.
Hayunbie ¢aktel u runore3bl. @u3nyeckre 3aKOHBI M TPAHHUIBI UX TPUMEHUMOCTHA. DU3nYecKue TEOpUu H
MPUHIMI COOTBETCTBUS. Pu3nyeckue BenuuuHbl. [lorpemnoctu namMepenuii puznyeckux BenuuuH. Pois u
MecTOo (U3UKU B (POPMHUPOBAHUH COBPEMEHHON HAyYHOW KapTUHBI MHpA, B MPAKTHYECKOW AEATEIHHOCTH
moned. Pusnka u KyJIbTypa.

Mexanuka (27+1pe3epB=28 u)

['panunel nmpuMEHUMOCTH KJlacCMUecKol MexaHukd. I[IpoctpaHcTBO M BpeMms. OTHOCHUTENBHOCTh
MEeXaHU4YecKoro JBukeHHs. Cucrembl oTcuéra. CKanspHble U BEKTOPHblE  (U3NYECKUE BEIUYUHBL
Tpaekropus. Ilyre. Ilepememenue. CkopocTb. YckopeHue. PaBHOMepHOE U pPaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBM)KEHHE. PaBHOMEpPHOE JBMKEHUE IO OKPYKHOCTH.

BsaumoneiictBue ten. SBnenue nunepuuu. Cuina. Macca. MHepuuanbHble cUCTEMBI OTCUETA. 3aKOHBI
muHaMukn Herotona. Cuiia TskecTH, Bec, HEBECOMOCTb. CHWIbI YINPYTOCTH, CHJIBI TPEHHS. 3aKOHBI:
BCEMUpPHOTO TiroTeHusi, I'yka, Tpenus. Mcnonb3oBaHue 3aKOHOB MEXaHUKU ISl OOBSCHEHUS JBUXKEHUS
HEOECHBIX TeJ U I Pa3BUTHUSI KOCMHUYECKUX UCCIIeI0BaHUH.

NMnynsc MarepranbHOW TOYKM M CHUCTEMBbl. MMmynbC Cuiibl. 3aKOH COXPaHEHHsSI  MMITYJIbCA.
Mexanndeckass paborta. MomHOCT. MexaHudeckass SHEprus MaTepUaIbHOM TOYKM M CHCTEMBI. 3aKOH
COXpaHEHHUs MeXaHW4yecKou sHepruu. PaboTa cuibl TSHKECTU U CHIIBI YIIPYTOCTH.

PaBHOBecue MartepuanbHOM TOYKM M TBEPHOro Tena. MOMEHT Cuibl.  YCIOBHUSL pPaBHOBECHS.
PaBnoBecue xxuakocTu u raza. Jlapnenue. J[BMkeHHE )KUIKOCTH.

JlaGopaTopHbie padoThbI:

1. H3ydeHue nBHKEHUA TEJa M0 OKPYKHOCTH.

2. H3MepeHme KECTKOCTH MPYKUHBI.

3. Hsmepenne kodpuimenTa TPEHHUS CKOIHKCHHS.

4. HW3ydeHue 3aKOHA COXpPAHECHHSI MEXaHUUYECKOW SHEPTHUU.

5. W3yuenue paBHOBecHs Tella MOJ AEHCTBUEM HECKOJIBKHUX CHIL.
KonTposbHbIe padoThI:

1. Mexanuka

MouviekyJasipHasi (pU3UKAa U TEPMOJUHAMHUKA (17+1pe3epB—18 4)

MonekynsapHo-KMHEeTHYeCKass Teopust (M K T) CTpPOCHHS BemlecTBa M e OKCHEPHMEHTANIbHBIC
JI0Ka3aTelbCcTBa. TermaoBoe paBHOBecue. AOCONIOTHAS TeMIlepaTypa Kak Mepa CpelHeld KUHETHYeCKOM
SHEPruy TEIUIOBOrO JBM)KEHHUS YacTHI] BeliecTBa. Mojenb wujeanbHOro rasa. JlaBiaeHnue rasa. YpaBHEHUE
COCTOSIHMSI MJICJIBHOTO raza. YpaBHeHue MenpeneeBa-Knanelipona. ['a30Bbie 3aKOHBI.

ArperatHble COCTOSIHUS BelllecTBa. B3auMHble npeBpanieHus KUAKOCTH U ra3a. BiaxHOCTh BO3ayxa.
Mogenb crpoeHust kunkoctei. I[loBepxHocTHOe HaTsbkeHHe. Kpucrammmueckue u aMopgHBIC Tela.

Buytpennsis sueprus. Pabota u Temomepenaua Kak crocoObl M3MEHEHHUS BHYTPEHHEH SHEpruu.
VYpaBHeHnue TterioBoro Oamanca. IlepBbiii 3akoH TepMoauHaMuKH. HeoOpaTHMOCTh TEIUIOBBIX ITPOIIECCOB.
[Tpuniune: aeiicteus u KI1J[ TenioBeix MaiiuH.

JlaGopaTopHbie padboThl
6. V3MmepeHue TeMnepaTypsl >KUIKOCTHBIMU U IU(PPOBBIMU TEPMOMETPAMH.
7. DkcrnepuMeHTalbHas TpoBepKa 3akoHa [ el - Jltoccaka (M3MepeHrne TepMOIMHAMHYECKUX
rapaMeTpoB rasa).
KonTposabHbie padoTsI:
2. OcnoBsl MKT u TepmoanHamMuku

OcHoOBBI J1eKTpoAMHAMUKH (25+3pe3epB=28u)

DnexTpuuecKue 3apsaabl. 3aKOH COXpaHEHUsl 3JIEKTPUYECKOro 3apsaa. 3akoH Kynona.

Onexktpuueckoe mnosie. Hanpsyk€HHOCT M MOTEHIMAN  NIEKTPOCTATUYECKOro moJsA. JInHum
HaNpspDKEHHOCTH M SKBMIIOTEHIMANIBbHBIE MOBepXHOCTH. IIpuHnun cynepnosunuu nosield. [IpoBoguuku u
JURJIEKTPUKH B AJIEKTPUUECKOM TI0JIE. DNIEKTpoE€MKOCTh. KoHneHcaTop.

ITocTosiHHBIM AnekTpuueckuil Tok. Cuna Toka. Conpotusiienue. [locnenoBarenbHoOe U apaliesIbHOE
COEIMHEHUE MPOBOAHUKOB. 3akoH J[xoyns - JleHma. DnexkrtpoaBwkymias cuwia. 3akoH Oma ais IOJIHOM



Lenu. OJIEKTPUYECKMM TOK B IPOBOJHHUKAX, JJIEKTPOJIUTAX, IOJYIPOBOJHHKAX, TIa3aX M BaKyyMe.
CBepXmpoBOAUMOCTb.

MarnutHO€ 1noJjie. BeKTOp MHAYKIIMA MarHMTHOTO MOJIA. [[eficTBHe MarHUTHOTO I10JIs HA ITPOBOJIHUK C
TOKOM W JABIDKYILYIOCS 3apspkeHHyro udactully. Cuna Amnepa u cuna JlopeHua. MarHuTHble CBOWCTBa
BEILIECTBA.

SIBneHMe  AIEKTPOMArHUTHOW  MHAYKUMU. MarHutHeld  notok. IlpaBunmo  Jlenma. 3axon
JIEKTPOMAarHUTHOM MHAYKUMU. SIBIeHHE CaMOMHAYKUMHU. WHAYKTUBHOCTB. OJIEKTPOMarHUTHOE MOJIE.
DHeprus MEeKTPOMarHuTHOTO TOJISL.

JlabopaTopHble padoThbI:
8. TlocnemoBaTenbHOE U MAPAIUICIBLHOE COSAMHECHUS TIPOBOTHUKOB.
9. Usmepenne DJIC ncroynuka Toka.
10. Vi3mepenne cuiibl B3AUMOCHCTBHSI MATHUTA U KaTYIITKUA C TOKOM
11. UccnenoBanue sIBICHUS AIEKTPOMArHUTHON UHIYKIIHH.
KoHTposbHbIE padoThI:
3. OCHOBBI 2JEKTPOIMHAMUKH
4. DJIeKTpOMarHeTu3M

Konedanus u BoHbl (15+1pe3epB=164)

Mexannueckue kosiebanus. ['apmonudeckue kosiebanus. CBOOONHBIE, 3aTyXalOIINe, BHIHYKICHHbBIE
koJsiebanusi. [IpeBpatienus sHepruu npu kojiebanusx. Pezonanc.

OnekTpoMarHuTHele KoseOaHusi.  KoneOaTtenbHblil kOHTYp. IlepeMeHHBIH 3JIEKTPUYECKUH TOK.
Pe3onanc B anektpuueckoil nenu. Kopotkoe 3aMbIkaHue.

Mexannyeckue BodHBL. [IpofonbHble U momepedHble BOMHBL. CKOpPOCTh U JUIMHA  BOJIHBI
WnTtepdepenius u audpakius. DHeprust BOJIHbL. 3BYKOBBIE BOJIHBI.

OneKTpoMarHuTHbele BOJIHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH. J(Mama3oHbI 3JIEKTPOMAarHUTHBIX
M3JIy4eHUH U UX IPAKTHYECKOE IPUMEHEHHE.

JlaGoparopHas padora:

12. Onpenenenne yCKOpEHHUs1 CBOOOTHOTO TaIEHHUS TP TIOMOIITY MasTHUKA.
KonTposbHbIe padoThI:

5. KonebGanus u BOJHBI

Ontuka (13+1=14 v)
I'eomerpuueckas ontruka. CKOPOCTh CBETA. 3aKOHBI OTPAXKEHUS U IPEJIOMIICHUS CBETA.
@opmyna TOHKOM nuH3bL. BoaHOBBIE cBolcTBa cBera: aucriepcus, MHTephepeHuus, audpakuus,
MOJISIPU3ALIUSL.

JlaGopaTopHble padoThbI:
13. Onpenenenne noka3aresis MPeIOMIICHUS CPEIbI.
14. 3mepenne GOKYCHOTO pacCTOSIHUSI COOMPAOIICH JTUH3HI.
15. Onpenenenue UIMHBI CBETOBOM BOJIHBI.
KonTposbHbie padoThI:
6. OnTuka

OcHOBBI CHIENUATIBHON TEOPHH OTHOCUTEIBHOCTH (3 4)

[TocTynatel TEOpUM OTHOCUTEIBHOCTH M CIEACTBUS U3 HUX. IHBApMaHTHOCTh MOJYJIsl CKOPOCTH CBETa

B BakyyMe. DHeprus nokos. CBsi3b MacChl ¥ S3HEPTrUM CBOOOHOM YaCTUIIbI
KBanroBas ¢pusnka. @®usuka atoma u aToMHoro sigpa (17+3peseps=20 u)

I'unore3a M. Ilnanka. ®ortosnextpuueckuil 3pdexr. OnbiTel CroseToBa. 3akoHbl ¢GoTo3ddekra.
VYpasaenue OinHmTeitHa. @oToH. KoprnyckynsapHo-BoaHOBON ayanu3M. COOTHOIIEHHE HEONPENETIEHHOCTEN
I'eiizen6Oepra.

[TnanerapHast mMozaens aroma. OOBsICHEHUE JIMHEHUYATOro CIEKTpa BOJAOPOJAa HAa OCHOBE KBAHTOBBIX
noctynaroB bopa.

CoctaB M CTpOo€HHE AaTOMHBIX sJiep. OHEprusi CBsI3M ATOMHBIX sjep. Buapl paguoakTUBHBIX
IpEeBpaIlleHUuil aTOMHBIX sJiep. 3aKOH pajJMOAaKTUBHOTO pacmajaa. fnepHele peakiuu. LlenmHas peaxius
nenenus snep. [lpumeHeHue siepHoi SHepruu.

OneMeHTapHble YacTHIbl. DyHIaMEHTaIbHbIE B3aUMOICHCTBUS.

JlabopaTopHbie padoThI:
16. HabnrogeHre CIIonIHOro ¥ IMHeHyaToro crekTpoB. MccnenoBanue cnekrpa BOAOpoaa
17. OHpe,Z[eJIeHI/IC HUMITYJIbCA U SHCPI'UK 4aCTUlbl IPHU ABUKCHHUU B MArHUTHOM I10JIC



KonTpoabHbie padoThI:
7. KBanToBas ¢puznka

Ctpoenne Bcesiennoii (S 1)
ConneuHas cucreMa: IUIaHEThbl U Majlble Teina, cuctema 3emisa-Jlyna. Crpoenue u sBononust CosHua
u 3B&311. Knaccudukanus 38€3/1. 3BE3/161 M HICTOYHUKH WX SHEPTHH.
INanaktuka. CoBpeMeHHbIE IPEACTABIECHUS O CTPOEHUH U 3BOJIIOLMU BeeneHHol.

JlabopaTopHnas padora:
18. Onpenenenue neproaa 0OpaIeHUs JBOWHBIX 3BE3.

[MoBTOpenue —3 4 (B 10 kiacce).



3. Temamuueckoe nianHuposanue

TemaTnueckoe Coaepikanue 1o Temam OcHoBHbIE BU/IbI 1eSITeIbHOCTH YYALIUXCSH
IUIAHMPOBaHHUe
10 knacc (68u, 2 u 6 Hedenro)
BBenenne. ®u3nka U eCTECTBEHHO - HAYYHBIH MeTO/] NO3HAHUS NPUPOABLI. 1 4.
®dusuka u dusuka - OOBSCHATH Ha MPUMEPaxX POJib © MECTO (HU3UKH B (POPMUPOBAHHH COBPEMEHHOUW HAyYHON KapTHHBI
€CTECTBEHHO - (¢yHIaMeHTalbHAas  HaykKa O | MUpa, B pa3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B MPAKTUYECKOM JIEATEIHHOCTH JIIOJIEH;
HayyHbld MeTos1 | mpupoje.  HayuHblii ~ MeTox | 1€MOHCTPUPOBAThH Ha MPUMEPAX B3aUMOCBS3b MEXAY (PU3UKON U IPYrUMH €CTECTBEHHBIMU HayKaMU;
MO3HAHUS MO3HAHUS. BOCIPOU3BOJANUTH CXEMY HAYYHOTO MTO3HAHUS, NMPUBOJIUTH MPUMEPHI €€ UCIIOIb30BAHUS
MIPUPOIbI Metonel  uccnenoBanusd | [laBaTh onpeenieHne NOHIATUN U paclio3HaBaTh UX: MOJIEIb, HAyYyHasl TUIOTE3a, (pru3nueckas BeIUYNHA,
I 4. (buznuecknx SBJIICHUHU. | (u3MUecKkoe SBJIEHUE, Hay4dyHbIM QakT, ¢u3nYeckuil 3akoH, (Qu3nueckas Teopus, MPUHLHUII
MogenupoBanue  (HU3UIECKUX | COOTBETCTBUSI.
sBJICHUI U mporieccoB. Hayunsie | OO0CHOBBIBaTh HEOOXOIUMOCTh HCIIOJB30BAHUS MOJENEeH sl OomucaHusi (PU3UYECKUX SIBJICHUN U
(bakTel 1 runoTe3bl. Pusnyeckue | mporeccos. [IpUBoIUTE MpUMeEpbI
3aKOHBl M TpaHMIBl  MX | KOHKPETHBIX SIBJICHUH, POIIECCOB U MOJIENEN Ui UX OIUCAHMUSL.
MPUMEHUMOCTH. Ousznueckue | [IpuBoauts npumepsl ¢Qusnmueckux BeaMuuH. PopMyaHpoBaTh (QU3MUECKHE 3aKOHBL. YKa3bIBaTbh
TEOpUU u IPUHLMI | TPAHUIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
COOTBETCTBUS. @usnueckue | [IpuBoaUTH IpUMEpPHI CHOIB30BAHUS (PU3MUYECKUX 3HAHUN B JIEKOPATHBHO-IPUKIIAJHOM HCKYCCTBE,
BEJINYMHBI. [TorpemHocTy | My3bIKE, CIIOPTE.
U3MEpPEHUN ¢u3nueckux | Oco3HaBaTh LIEHHOCTh HAYYHOI'O MMO3HAHMS MHpa Il YeJIOBEYECTBA B LIEJIOM U JUIs KQXKJI0T0 4eJoBeKa
BeIUUYUH. Poib M MecTo (M3MKH | B OTAENBHOCTH, BAKHOCTb OBJIAJICHHSI METOJ0M HAYYHOTO MO3HAHUS AJIS JOCTIKEHHS ycrexa B JH00M
B (OPMHPOBAHUHU COBPEMEHHOMW | BUJE MPAKTUYECKON AEATENIbHOCTU. [ OTOBUTH Mpe3eHTaLUU U COOOLIECHHSI [I0 U3YYEHHBIM TeMaM
HAay4yHOM KapTUHBI MHUpa, B
IIPaKTUYECKON JESTEIbHOCTH
monei
Mexanuka. 28 4. (274.+14. pe3epB)
Kunemarnka MexaHn4ecKoe IBUKEHUE. JlaBaTh omIpeleNeHne MOHATUN: MEXaHUMYECKOE JBHYKEHUE, NOCTYNATEIbHOE ABWKEHUE, PABHOMEPHOE
6 u. Cucremsl oTcuéra. JBUKCHHE, HEPABHOMEPHOE [BIKEHHE, PAaBHOYCKOPEHHOE ABIKEHHUE, JABMKEHHE IIO OKPYXHOCTU C

CkansipHble U BEKTOPHBIE
(bu3nyecKkre BEeJINYHUHBI.
MarepuanbHas TOUKa.
ITocrynarensHOE BUKEHUE.
Tpaekropus, IyTs,
repeMelieHue, KOOpAuHara,
MOMEHT BPEMEHH, ITPOMEKYTOK
BPEMEHH.

3aKOH OTHOCUTEJILHOCTH

MOCTOSIHHOM CKOPOCTBIO, CHUCTEMA OTC‘{éTa, MaTepHraJibHas TOYKA, TPACKTOPHA, IIYThb, IICPECMCIICHUC,
KoopAuHaTa, MOMCHT BpPpEMCHHU, IIPOMCIKYTOK BPEMCHH, CKOPOCTb PABHOMCEPHOI'O ABWKCHUA, CPCIAHSA
CKOPOCTb, MI'HOBCHHAS CKOPOCTb, YCKOPCHUEC, HCHTPOCTPEMUTECIIBHOC YCKOPCHHUC.

Pacno3HaBats B KOHKPCETHBIX CHUTYyalluidX, Ha6J'IIOZ[aTL ABJICHHA: MCXaHHYCCKOC JBHIKCHHC,
IMMOCTYNATCIIbHOC ABHUKCHUC, PABHOMCPHOC IABWXCHUC, HCPABHOMCPHOC ABHUIKCHUC, PABHOYCKOPCHHOC
ABUIKCHUC, IBUKCHUC IO OKPYKHOCTHU C MMOCTOSSHHOM CKOPOCTBIO.

BOCHpOI/ISBOI[I/ITL SABJICHUSA: MCXAHUYCCKOC JIBWKCHHUC, PABHOMCPHOC JBUKCHHUC, HCPABHOMCPHOC
ABUIKCHUC, PABHOYCKOPCHHOC ABUKCHHUC, ABUIKCHUC IO OKPYKHOCTU C IMOCTOSIHHOM CKOPOCTBIO JIA
KOHKPCTHBIX TCJI.




JBUKCHUS.

PaBHOMEpPHOE ITPAMOIMHENHOE
neukeHue. CKopocThb
PaBHOMEPHOTO MPSAMOJIMHEWHOTO
JBUKCHUSI.

YpaBHEHHE paBHOMEPHOTO
nekenus. ['paduku
PaBHOMEPHOTO JIBUYKEHHUSI.
HepaBHoMepHOE nBUKEHME.
CpenHsis CKOpPOCTb.
MrHoBeHHast CKOPOCTb.
Yckopenue. PaBHOoyckopeHHOE
JBUKECHHE.

YpaBHEHHE PaBHOYCKOPEHHOTO
nsuxenus. ['paduku paBHO-
YCKOPEHHOTO JIBHKEHUS.
JIBr>KEHME 10 OKPYKHOCTH C
MOCTOSTHHOM MO MOJTYJIIO
CKOPOCTBIO.
LlenTpocTpemMuTenbHOE
YCKOpEHHUE.

JlaGopaTtopHble padoThbI:
1. 3y4yenue nBUKEHUS Tena
10 OKPYXKHOCTH

3amaBarh CUCTEMY OTCUETA JIJIsl ONMCAHUS JBUKEHUSI KOHKPETHOTO TeJa.

Pacno3naBarh cuTyanuu, B KOTOPBIX TEJIO MOYKHO CYUTATh MAaTEPUATIbHON TOYKOM.

OnuceiBaTh TPACKTOPUU ABUKEHUS TeJl, BOCIPOU3BOJUTH ABMKECHHUE U MPHUBOAUTH MPUMEPHI Tel,
MMEIOIINX 3aIaHHYI0 TPAEKTOPHIO JBHXKEHUS.

OnpenensaTh B KOHKPETHBIX CUTYAIUSAX 3HAUCHUS CKASIPHBIX (DU3MUECKUX BEJIMYUH: MOMCHTA BPEMCHH,
MIPOMEKYTKA BPEMEHU, KOOPJIMHATBI, ITyTH, CPEAHEN CKOPOCTH.

Haxoautb MOIysib ¥ MPOEKIIUU BEKTOPHBIX BEJIMYHMH.

Ornpenenath B KOHKPETHBIX CUTYalMsIX HAIPaBIICHUE

Y TPOEKIIMU BEKTOPHBIX (PU3MUECKUX BEIUYMH: MEPEMEIICHUs, CKOPOCTH DPABHOMEPHOTO IBMKEHUS,
MTHOBEHHOM CKOpPOCTH, YCKOPEHHS, LEHTPOCTPEMHUTENBHOTO YCKOpeHHs. IIpumeHATh 3HaHUSA O
JENUCTBUSIX C BEKTOPaMHU, MOJYYCHHBIC Ha YPOKaX T€OMETPUHU. 3alUChIBaTh YPABHEHHS PAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO  MEXaHW4ecKoro JBWkeHus. CoOCTaBiATh ypaBHEHUS PABHOMEPHOTO U
PaBHOYCKOPEHHOTO TMPSAMOJMHEHHOTO JBIKEHHMSI B KOHKPETHBIX cuUTyarusax. OmnpenensTs 1o
ypaBHEHUSIM TMapaMeTpbl ABWXKEHUsA.  [IpUMEHSITh 3HAHUS O TIOCTPOEHHWHM W UYTEHUU TpaPuKOB
3aBUCUMOCTH MEXIYy BEIMYMHAMH, MOJTYYCHHBbIC HA ypokax anreOpbl. CTpouTh rpaguk 3aBUCUMOCTU
KOOpAWHATHl MaTEPUAIBHOW TOYKH OT BPEMEHHU NBIKEeHHSA. OmnpenensiTe mo rpaduKy 3aBHCHMOCTH
KOOPJIMHATHI OT BPEMEHH XapaKTEP MEXaHUYECKOTO JABUKEHHUS, HAYaJbHYI0 KOOPANHATY, KOOPAHHATY B
YKa3aHHbII MOMEHT BPEMEHH, H3MEHEHHWE KOOPAMHATHI 3a HEKOTOPBIM MNPOMEXKYTOK BpPEMEHH,
MPOEKIIMIO CKOPOCTHU (11 PABHOMEPHOTO TPSIMOJIMHEHHOTO JBUKEHU).

Onpenenarpy 1o rpaduKy 3aBUCUMOCTH TMPOEKIIMA CKOPOCTH OT BPEMEHH XapaKTep MEXaHUYECKOTO
JIBW)KEHUS,  HA4YaJIbHOM CKOPOCTH, MPOCKIHIO YCKOPEHUS, U3MEHEHUE KOOpAUHAThL. Onpenenars 1o
rpaduKy 3aBUCUMOCTH TPOEKIMH YCKOPEHHS OT BPEMEHHM XapaKTep MEXaHWYECKOTO BIKCHUS,
M3MEHEHUE MPOCKIIMU CKOPOCTH 3a ONPEIEIEHHBIA MPOMEKYTOK BPEMEHH.

JlaBaThb omnpejelieHne MOHATHA: a0COTIOTHO TBEPIOE TENO, OCTYNMATEIFHOE U BpAIaTeIbHOE JBUKEHUS
a0CoOJIIOTHO TBEPAOTO Teja. Pacro3HaBaTh B KOHKPETHBIX CHUTYallUsIX, BOCIHPOU3BOJWTH M HAOIIOIATh
MOCTYIATEILHOE U BpaIllaTeIbHOE ABMKEHUS TBEPAOTO Tema. [IpumMeHsaTs Moieab abCOIOTHO TBEPAOTO
Tela ISl OMCAHUsl ABMKEHUS Tell. BeIUMCATh 3HaUeHUE YriIoBOM U JIMHEHHON CKOPOCTEH, 4YaCTOThI
U TIeproJia OOpalleHusl B KOHKPETHBIX CUTyalUsaX. PazmuyaTh myTh M mepeMelieHrne, MTHOBEHHYIO U
CpPEIHIO CKOpOCTU. M3MepsATh 3HAUYEHUs MEpEeMEIICHUs, MyTH, KOOPAUHATHI, BPEMEHHU JBUKECHUS,
MTHOBEHHOM CKOPOCTH, CPEIHEH CKOPOCTH, YCKOPCHHs, BpEMEHM ABWXKeHUs. PaboraTe B mape mpu
BBITIOJTHCHHH JIA0OPATOPHBIX padOT M MPAKTUYCCKUX 3amdaHuil. [IpuMeHsATh Monenu «MarepuaibHas
TOYKa», «PaBHOMEPHOE MPAMOJIMHEHHOE NBH)XEHUE», «PABHOYCKOPEHHOE JBWKEHUE» JIs OMUCAHUS
JIBIDKCHHSI peaIbHBIX TEI M 00BEKTOB, H3y4aeMbIX B Kypce OHOJI0THI

3aKOHEBI
TMHAMUKHA
Hrrotona
4y,

SBnenue nnepiu. Macca u
cuna. MuepiumaibHble CUCTEMBI
oTcuyéra. B3auMmoielicTBue Tel.
Cnosxenue cui. Ilepsblii, BTopoit
U TpeTui 3akoHbl HproTOHA.

JlaBaTh ompenencHUe MOHATUN: HMHEpPLUSA, HHEPTHOCTb, Macca, CHUJa, PaBHOJAEHCTBYIOLIAS CHUIIA,
UHeplanbpHas cuctemMa oTcuéra. PacnosHaBaTth, Habm0AaTh siBIeHUE nHepUuH. [IpuBoaUTE MpUMEpHI
€ro NpOSIBIIEHUS] B KOHKPETHBIX cUTyalusiX. OOBACHATh MEXaHWYECKHUE SBJICHUS B WHEPLUAIbHBIX
cucTeMax OTcu€ra. BeliensaTs NeHCTBUS TEN APYr HA JApyra U XapakTepu3oBaTh UX cuiamu. lIpumensats
3HaHMsSI O JEWCTBHAX HAJ BEKTOpaMM, IIOJIY4YEHHbIE Ha Ypokax reomerpuu. Omnpenensrsb
PaBHOJEHCTBYIOLIYIO CHIIY IBYX cuil. DOopMynupoBaTh MEPBBIA, BTOPON U TpEeTHM 3akOHBI HbIOTOHA,
YCIIOBHS UX NMPUMEHUMOCTU. [IpUMeEHATH NEpBbI, BTOPOU U TpeTUH 3aKOHBI HbproTOHA IIpU  pelieHuun
pac4y€THBIX 3aJa4.

DopMyIHpOBaTh MPUHLIMII OTHOCUTEJIBHOCTH [ aymes




Cuiel B

3aKOH BCEMUPHOI'O TATOTEHUSI.

[lepeunciiATe BUABI B3aUMOJCHCTBUSA TEJ W BUJIIBI CUJI B MEXaHUKE. JlaBaTh ONpeneseHue MOHSATUM:

MEXaHUKe I'paBuTanInOHHAS TOCTOSHHAS. CHUJIA TSKECTH, CUJla YIIPYTOCTH, CUjla TPEHUS, BEC, HEBECOMOCTb.
Su. Cuna tsxectu. Bec u @opMyIMpOBaTh 3aKOH BCEMHUPHOIO TATOTEHUS U YCJIOBHS €ro mnpumeHumoctd. Haxoauts B

HEBECOMOCTb. JIOTIOJTHUTENbHON nuTeparype u UWuTepHere wuHpOpManuioo 00 OTKpbiTuM HpIOTOHOM 3akoHa

Cunsl ynipyroctu. 3akoH ['yka. BCEMUPHOIO TArOTeHUs. [IpMMEHATh 3aKOH BCEMUPHOTO TSITOTEHUS MPU PELICHUN KOHKPETHBIX 3a/ad.

Cunbl TpeHuUsL. PaccunthiBaTh CUITy TSXKECTU B KOHKPETHBIX CUTYaIUsIX. BRIUKCIATH BEC TN B KOHKPETHBIX CUTYaIUsX.
Ha3biBaTh cX0JCTBO M pa3nuuus Beca M CUJIbI TsDKECTU. Pacno3HaBaTh M BOCIPOM3BOAUTH COCTOSHHUE

JlabopaTopHble padoThbI: TEJ, TPU KOTOPHIX BEC Tella pPaBEH CHJIE TSOKECTH, OoJiblie WM MeHblne e€. OnuceiBaTh U

2. U3mepenue xECTKOCTH BOCIIPOM3BOJIUTH COCTOSIHUE HEBECOMOCTH Tejla. |'0TOBUTH INMpE3eHTAlMU U COOOIIEHHUS O MOBEACHUU

MPYKHUHBI. T€1 B YCIIOBHUAX HEBECOMOCTH, O MOJETAaX YelOBEKa B KOCMOC, O JOCTM)KEHMSX Hallled CTpaHbl B

3. U3mepenue koddpunnenta MOJATrOTOBKE KOCMOHABTOB K MOJIETAM B YCJIIOBHUSX HEBECOMOCTH.

TPEHUSI CKOJIbKEHHUS. PacrioznaBath, BOCIIpOM3BOAUTh M HAOMIOAATH pa3iuyHble BUIbI Jedopmanuu Ten. PopMyaupoBaTh
3akoH I'yka, IpaHUIbl €ro MNPUMEHUMOCTU. BBIYHCIATE M U3MEPATh CUIY YHOPYTOCTH, XKECTKOCTb
npyXuHbl. Pacrio3HaBaTh, BOCIIPOM3BOINTh, HAOMIOAATH SIBJIEHUSI CyXOI'0 TPEHHUS MOKOS, CKOJIbXKEHMUS,
KaueHus, IBJICHHE CONPOTUBIICHUSI IPU ABMKEHUU TeJNa B KUIKOCTH UM rasze. 3mepars u n3odpaxarb
rpaU9YecKu CUJIBI TPEHUS MOKOs, CKOJBXKEHUS, KaUeHHUs, KUJKOTO TPEHUSI B KOHKPETHBIX CUTYaITHsIX.
Hcnonb3oBath hopMyiy JUIsl BBIYUCICHUS CUJIbI TPEHUS CKOJIBKEHUS MTPU PEIICHUH 3a/1au.

N3mepaTs cuity TSXKeCTH, CHILy YIPYTOCTH, BEC Teja, CULy TPEHUs, YUIMHEHNE TIPYKUHbI
Onpenenst € MOMOUIBIO KOCBEHHBIX H3MEPEHUN >KECTKOCTh MPYKHUHBI, KOIPOUIMEHT TpPEHUs
CKOJIbYKEHUSI.
PaGoTtatp B mape mpu BBIOJIHEHUH MPAKTUYECKUX 3aJTaHUM.
Haxomuts B pomosiHuTenbHOM nuteparype u MHTepHeTe MH(OpManMio O BKIIAJE pa3HbIX YUYEHBIX B
pa3BUTHE MeXaHUKH. [ OTOBUTH Mpe3eHTalMl U COOOIIECHHUS [0 U3YYEHHBIM TeMaM.
3akoH Nmnynec tena. Umnynee cunbl. | JlaBaTh onpeneneHne NOHITUI: UMITYJIbC MAaTEPUATIBHON TOUKHU, UMITYJIbC CHJIBI, IMITYJIbC CUCTEMBI TEJI,
COXpaHEeHUs 3aKOH COXpaHEHUsl UMITYJIbCA 3aMKHYTasl CUCTEMA Te€Jl, PEAKTUBHOE JIBUIKCHHUE.
HMITYJIbCA Tena. PacrioznaBatp, BOCIIPOU3BOINTE, HAOMIONATh YIPYTHe U HEYNPYrue CTOJKHOBEHMS TEJl, PEaKTUBHOE
34. PeaktuBHOE nBIKEHUE NBIDKEHUE.
Haxonuth B KOHKpPETHON CHUTyallud 3HAYEHUs HMMITYJIbCAa MATEPUAIbHOW TOYKHM M HMMIIYJIbCa CHIIBIL.
DopMynHpOBATH 3aKOH COXPAHEHUSI UMITYJIbCA, TPAHUIIBI €r0 IPUMEHUMOCTH.
CocTaBiAITh ypaBHEHUS, OIKCHIBAIOIIME 3aKOH COXPAHEHHWS HMMIYJIbCa B KOHKPETHOM CHUTyalUU.
Haxonutb, HCIONB3Ysl COCTaBIECHHOE YPABHEHUE, HEU3BECTHBIE BEJIMUNHBI.
Co3paBaTh cHUTyallud B KOTOPBIX MpPOSIBISETCS 3aKOH COXpaHEHWs uMIynbca. Haxoauts B
JOTIOTHUTEIbHOM uTepaType u uTepHeTe nHGOpMAIUIO N0 3aJaHHOM TeMe.
l'oToBUTH Mpe3eHTaluu U COOOIICHHS 10 U3YYEHHBIM TeMaM. | OTOBUTH MPE3eHTAIMU U COOOIICHHS O
noi€rax 4YeloBeKa B~ KOCMOC, O JIOCTH)KEHHMSX Halled CTpaHbl B OCBOCHHHM KOCMHYECKOTO
npocTpancTBa. PaboTaTh B mape Wi IpyIiie IpH BBITIOJHEHUH MPAKTUYECKUX 3a/IaHU
3aKkoH PaGora cuibl. MOIIHOCTS. JlaBaTh ompeneneHue MOHATUN: paboTa CHIIBI, MOIIHOCTh, KUHETHUYECKas OSHEPrus, MOTEHIHMATbHAs
COXPaHEHHUS Kunernueckas sneprus. Pabora | sHeprus, mojiHas MEXaHUUYECKasi SHEPTUs, H30JMPOBAaHHAs CHCTEMa, KOHCEpBAaTUBHAs CHIa. BeIauciaTh
MEXaHUYEeCKOM cuiibl TspKkecTH. [loTeHImanpHas | B KOHKPETHOM CHUTyalluu 3Ha4eHUs (U3MYECKUX BETUYMH: PabOTHI CHUJIBI, paOOThI CHIIBI TSXKECTH,
SHEPruu SHEprus Tella B TPAaBUTAIMOHHOM | PabOTBl CUJIbI YIIPYTOCTH, PaOOThI CHIIBI TpPEHHUS, MOIIHOCTHU, KMHETUYECKON PHEPIHU, W3MEHEHUs
Su.=4y.+1u. noJie. PaboTa cuiibl ynpyrocru. KMHETHYECKOM JHEpPru, MOTCHUHAIbHOMW SHEPrUM Tel B T'PaBUTAMOHHOM MOJi€, MNOTEHUHUATBbHOU




peseps [ToTeHnManpHast JHEPTUS YIIPYrO | SHEPTHH YIPYro AeGOpMUPOBAHHOTO Tela, MOJHOW MexaHudeckoi sHeprur. COCTaBISTh YpaBHCHHS,
ne(GopMHUpPOBAHHOTO TeJa. CBSI3BIBAIOINE pPAa0OTy CHIIBI, JCHUCTBYIONIEH Ha TEIO B KOHKPETHOM CUTyallMHd, C HM3MCHCHUEM
3aKkoH COXpaHCHHA KHUHECTUYECKOM SHECPruu TCja. HaXOI[I/ITB, HCIIOJIB3Yyd COCTABJICHHOC YPAaBHCHUC, HCU3BCCTHLIC
MEXaHHUYECKOM OHCPTUH. BCIIMYHNHBI.
@opMyJIMpOBaTh 3aKOH COXPAHEHHS I[IOJHOM MEXaHWYECKOM SHEpPruH, HAa3blBaTh TPaHULBl €ro
JlabopaTopHble padoThbI: MIPUMEHUMOCTH.
4. N3zyuenue 3akoHa coxpaneHus | COCTaB/ISITH ypaBHEHMsI, OMNHUCHIBAIONIME 3aKOH COXPAHEHUsI TOJIHOM MEXaHWYECKOW SHEpPruu, B
MEXaHMYEeCKOM OHCPTHUH. KOHerTHOﬁ CUTyaluu. HaXOIII/ITI), HCIIOJIB3Ys COCTABJICHHOC YPAaBHCHNEC, HCU3BCCTHBIC BCIIMYUHBI.
CO3I[aBaTI) CUTyallul, B KOTOPBLIX IMPOSABIIACTCA 3aKOH COXPAaHCHUIA MOJTHOM MEXaHUYeCKOM OHCPIruu.
KoHnTpoJbHbie padoThbI: BBINOIHATE dKCIIEPUMEHTAIBHYIO TPOBEPKY 3aKOHA COXPAHEHUS MEXaHWYECKOM SHEpPruu. BrIMoaHATH
1. MexaHuka KOCBEHHBIE U3MEPEHMs UMITyJIbCa Tejla, MEXaHUYECKOM SHEpruu Tena, padoThl cuibl TpeHus. Paborars
B [1ape, IPYIIE IPU BBINOJHEHNUN TPAKTUYECKUX 3a1aHuil. HaxouTh B TOMOJHUTEIBHOM JINTEpaType U
WNHuTepuere nHdopmMaliuio 1o 3a1aHHON TeMe.
HpI/IMeHSITI) 3aKOHBI COXpPaHCHHA HMITyJIbCa U MeXaHU4YEeCKOU OHCPTUM I ONHMCAHHA JABUKCHUSA
PCAITBHBIX TCJI
Cratuka PaBHOBECHE MaTepHaIbHOM JaBaTh ormnpeneneHue MOHSATUN: pPaBHOBECHE, YCTOMYMBOE pPAHOBECHE, HE YCTOWYMBOE pPaHOBECHE,
3u. TOYKH U TBEPAOro Tena. Buabl 0e3pa3TMyHOe PAaBHOBECHE,INIEYO CUJIBI,MOMEHT CHJIbl. HaxoIuTh B KOHKPETHOW CUTYyallUW 3HAYCHUS
paBHOBecCHS. Y CIIOBUSA miueda cuiibl. MomeHTa cuibl. IlepedncnsaTh ycinoBUSL paBHOBECHS MATE€pUAIbHON TOYKH M TBEPIOIO
PaBHOBECHA. TeJ'Ia.COCTaB.]'ISITI)ypaBHeHI/ISI,OHI/ICI)IBaIOHII/IC YCJIOBUA  PABHOBECHA, B KOHKPECTHBIX CHUTyallUusX.
MOMEHT CuIIBL. Onpenenatb, MCHOJIB3YS COCTAaBIIEHHOE YpPAaBHEHWE, HEU3BECTHblE BeIMYMHBLPacro3HaBars,
BOCIIPOM3BOJUTh U HAONIOATh pPA3IM4YHBIE BHJBI paBHOBECHS Tel. M3MepsaTh cuily € MOMOIIBIO
JlaGoparopHas padora: OPYKUHHOTO JMHAMOMETpa, M3MEPATHII Jiedyo cuibl. PaGotaTe B mape, Ipymie MNpU BBIMOJIHEHUU
5. V3yuenune paBHOBECHS MpaKTUYECKUX 3aJaHuii. HaxoauThB nomojHUTENBHOW smTepatype W HWHTepHeTe wHOpManuioo o
Tesa Mo AEHCTBUEM 3HaYEHUHM CTaTHUKU B CTPOUTEILCTBE, TEXHUKE, OBITYy,00biACHEHHE (POPMBI U Pa3MEPOB OOBEKTOB
HECKOJIBKUX CHJL. npuponbl. ['OTOBUTH mpe3eHTauuud U CcoOOIleHHsT O 3aJaHHBIM TemaMm. Pabotate B mape mnpu
BBINIOJTHEHUH J1TA00PATOPHOM pabOTHI.
OcHOBBI JaBnenue. 3axon [Tackans. OnuceiBaTh MEXaHWYECKYI0 KapTHUHY mupa. llepedncnsaTe OOBEKTHI, MOJIENH, sIBICHUS, (PU3NUECKUE
ruJpoMexaHuku | PaBHOBecHe )KHJIKOCTH U rasa. BEJIMYMHBI, 3aKOHBI, Hay4dHble (DaKTBI, CpeICTBAa ONMHUCAHHS, pacCMaTPUBAaEMble B KIACCHUYECKOU
2y. 3akoH Apxumena. [TnaBanue mexanuke. @dopmynupoBaTh MNpsAMYI0 U OOpaTHYIO 3aJauyd MEXaHUKU. YKas3blBaTb TI'PaHUIIbI
TeJ. INPUMEHUMOCTH MOJIENEN M 3aKOHOB KJIACCHMYECKOW MexaHukH. Ha3biBaTh npuMepbl UCIOJIb30BaHUSA
MOJEJIEH U 3aKOHOB MEXAHMKH Il ONMCAHUS JIBUJKEHUSI PEAJIbHBIX TEJ
Mouiexkyasipaas ¢puszuka u tepmoannamuka. 18 4. (174.+14. pezeps)
OcHOBBI MonexkynsapHO - KHHETUYEeCKas JlaBaTb ompeneneHue MOHATHUNA: TEIJIOBBIE SIBJICHUSA, MAKPOCKOIMYECKUE TeENa, TEIUIOBOE JBH)KECHHE,
MOJIEKYJIIPHO- teopus (MKT) crpoenus OpOyHOBCKOE JABIKEHUE, AU(PQPYy3us, OTHOCUTEIbHAsT MOJEKYIspHas Macca, KOJMYECTBO BEIECTBa,
KHUHETUYECKOMN BeIlleCTBA U €€ MOJISIPHAsl Macca, MOJIEKYJa, Macca MOJIEKYJbl, CKOPOCTh ABUKEHUSI MOJIEKYJIbl, CPEAHSS KUHETHYECKas
teopun (MKT) | skciepuMeHTanbHbIE SHEPTHsl MOJIEKYJIbl, CUJIbl B3aMMOJICUCTBUS MOJIEKYJI, U/I€aJbHBIN a3, MUKPOCKOITMYECKHE apaMeTpHlI,
3u. Jl0Ka3zarenbcTBa. bpoyHoBCKOE MaKpOCKOIMYECKHE TMapaMeTphl, JaBJCHHE raza, aOCOIIOTHAas TeMIeparypa, TEIUIOBOE pPaBHOBECHE,

JBHKECHHUE.
Temmeparypa u TeIIoBOE
paBHoBecue. [lkansl Llenbcus u

MKT. IlepeunciaTb MUKpOCKOIMYECKHNE U MAaKPOCKOIIMYECKHE MTapaMeTphl rasa.
Ilepeuncnsare ocHoBHble nosoxkeHuss MKT, nmpuBoauTe mnpuMepsl, pe3yabTaThl
OIIMCHIBATh IKCIIEPUMEHTBL, JI0Ka3bIBAIOLINE X CIPABEUIMBOCTb.

HAOMIOAEHUI U




KenbBuna. AbconoTHas
TEeMIIepaTypa Kak Mepa CpeHen
KMHETUYECKON SHEPrUU
TEIUIOBOTO JBH)KEHUS YaCTHULL
BeIllECTBA

Cunbl B3aMMOJIEHCTBUS MOJIEKYJ
B Pa3HBIX arperaTHbIxX
COCTOSIHUSIX BellecTBa. Moenb
«uaeabHbIN ra3y. JlaBienue
ra3a. Csi3b MKy JaBICHUEM U
CpeaHEeN KUHETHYECKOM
SHEeprueil NocTynaTeJIbHOro
TEIUIOBOTO JIBHKEHUS MOJIEKYJT
HJICAIBHOTO Ta3a.

OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KHHETHYECKOU
TEOPUH UAEaTIHHOTO ra3a.

JlabopaTopHas pa6ora

6. M3amepenue Temmneparypsl
KHUJIKOCTHBIMH U TIH(PPOBBIMH
TEPMOMETPAMH.

Pacno3naBate M ONUCHIBATH SBICHHS: TEIUIOBOE JBIKEHHE, OpPOYHOBCKOE IBWKEHUE, TUPPY3us.
Bocnpou3Boaute M OOBACHATH OMBITHI, JAEMOHCTPUPYIOIINE 3aBHCHUMOCTb CKOPOCTH au(¢y3uu ot
TEMIIepaTypbl W arperatHoro cocTosHus BemiectBa. HaOmiomate aud¢y3uio B KHUIKOCTAX U rasax.
Hcnons3oBars IIOJTy4CHHBIE Ha ypoKax XUMHH
YMEHUS ONPEIENATh 3HAaYCHHUS] OTHOCHUTEIIBHOM MOJIEKYJISIPHOM MAacChl, MOJISIPHOW MAaccChl, KOJIMYECTBA
BEIIECTBA, MACChl MOJICKYIIbI, (POPMYINPOBATH (PU3UUECKHUI CMBICT MOCTOSIHHOW ABoraapo. OneHnBaTh
pa3mep moJiekynbl. OOBSICHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSTHUM BemecTBa Ha ocHoBe MKT.
OnuceiBaTh MOJENb «HaeanbHbIi ra3» CocraBiare ocHoBHOe ypaBHeHne MKT wuaeanbHOro rasa B
KOHKpEeTHOU cuTyanuu. OnpeaensTh, UCIONIb3ys COCTaBICHHOE YPaBHEHNE, HEU3BECTHBIE BETMYHHBI.
CocTaBisaTh ypaBHEHHE, CBS3BIBAIOIIEE JIABJICHHE HACAIBHOTO Ta3a €O CpelHed KUHETHYeCKOM
SHEeprueil MoJIeKyl, B KOHKpPETHOM curyauuu. OmnpenensiTh, HCIOIb3YysSd COCTAaBIEHHOE YypaBHEHHE,
HEU3BECTHBIE BETMUHUHBI.

OnuceiBath crocoObl u3MepeHuil Temmneparypbl. CpaBHuBaTh Imkansl KenbBuna u Llenbcus.
CocTaBiiaTh ypaBHEHME, CBs3bIBarollee aOCOJIOTHYIO TeMIepaTypy MJI€AbHOIO rasza co CpeaHei
KMHETUYECKON DHEPrued MOJIEKYJ, B KOHKPETHOM cuTyanuu. OmnpenensiTs, UCHOJIb3ys COCTaBIEHHOE
YpaBHEHUE, HEU3BECTHbIE BeIWYMHBI. COCTaBIIATH YpAaBHEHHE, CBS3BIBAIOIIECE TABICHUE HACATBHOTO
ra3za ¢ abCOJIIOTHON TeMIlepaTypoi, B KOHKPETHOH cuTyanuu. OmnpeneisTh, UCHOJb3YsI COCTaBIEHHOE
ypaBHEHUE, HEWU3BECTHbIC BEIWYUHBI. 3MepsaTh Temmeparypy >KHIKOCTH, raza >KHJIKOCTHBIMH H
1K (POBBIMU TEPMOMETPAMHU.

PabGoTtaTe B mape, rpymnme mpH BHITIOJHCHHH TMPAKTUYECKUX 3aJaHui. HaxomuTe B JOMOTHUTEIHHOM
muteparype U VIHTepHeTe CBeOEHUs IO HMCTOPUU Pa3BUTHUS ATOMHUCTHYECKON TEOPUU CTPOCHUS
BEILECTBA.

YpaBHeHue YpaBHEHUE COCTOSIHUSA CocTaBiaTh ypaBHEHHE COCTOSIHMS HMACAIBHOTO Ta3a U ypaBHeHHe MeHnaeneeBa - Kiameiipona B
COCTOSTHUS UJeabHOTO Ta3a. Y paBHEHUE KOHKPETHOW CHUTyallud. BBIYUCHATH, UCMONB3YS COCTaBICHHOE ypaBHEHHUE, HEU3BECTHbHIC BEIMYUHBI.
rasa. Menpeneea - Knaneiipona. PacrioznaBath M OMMCHIBATH M30IpOLIECCHl B uieanbHOM Traze. DopMmynupoBaTh ra3oBble 3aKOHBI U
4 u. all3ompoueccel. ['a3oBbIe OTIPENeNATh TPaHULIBI UX NpUMEHUMOCTU. COCTaBISTH ypaBHEHHUS JUIsI UX ONUCAHUS. BbUucCATH,
3aKOHBI. UCIIOJIBb3YS COCTABJICHHOE ypaBHEHHNE, HEU3BECTHBIC BEIIMYUHBI.
[IpencraBnsath B BUlie TpadUKOB M30XOPHBIM, N300apHBIA M HU30TepMHUUECKUI mpouecchl. OnpenensTh
JlabopaTopHas pa6ora: no rpadukam xapakTep Ipoliecca ¥ MakponapaMeTphbl ujeaabHoro raza. M3MepsThs aaBieHue BO3AyXa
7. DKcriepuMeHTaIbHas MaHOMeTpaMu M UU(GPOBBIMU JaTYMKaMH JaBJICHMsI ra3a, TEeMIlepaTypy raza - >KUIKOCTHBIMHU
npoBepka 3akoHa I'eii - JItoccaka | TepMmoMeTrpaMu U UU(POBBIMU TeMIEpaTypHbIMH JaTuukamu. PabotaTh B mape, Trpymne Mpu
BBITIOJTHEHUH TMPAKTUYeCKuX 3ajaHuid. Haxoauth B JomonHuTeNnbHON mnuteparype u HTepHere
CBEJICHMSI 110 33aJ]aHHON TeMe. ['0TOBUTH Mpe3eHTaluu U COOOIEHUS MO 3alaHHbIM TeMaM. [IpumMeHsTh
MOJIeTIb MJICAIbHOTO Ta3a JJIsl ONMCAHUS MOBEICHUs] pEeaIbHbIX ra30B.
B3aumnsie Bsaumnbie npeBparieHus JlaBaTh ompeneneHue MOHATHI: UCHApeHWe, KOHACHCAllWs, KHUICHHE, JWHAMUYECKOE pPaBHOBECHE,
MpeBpaIieHus KUJKOCTHU U ra3a. HacelllleHHbIe | HACBIIIEHHBIN Map, HE HACHIIIEHHBIN map.
AKUJKOCTU U Y HEHACBIIIEHHBIE MapPHI. Pacnio3naBate, BOCIpOU3BOAUTh, HAOMIOAATH SBIICHUS: UCTIAPEHUE, KOHICHCAIIHS, KUTICHHE.
rasa. 1 u.
Kunkocrtu. Mogenb cTpoeHus KUAKOCTH. [lepeuncnsaTh CBOWCTBA >XKHAKOCTH M OOBSICHATh WX C TMOMOIIBIO MOJEIH CTPOCHHUS  KUIKOCTH,
I 4. [ToBepxHOCTHOE HaATSKEHUE. CO3/ITaHHOM Ha OCHOBE M K T.

I[aBaTL ONpCHACIICHUC MOHATHUM: cHiIa MOBCPXHOCTHOT'O HATAXKCHUS, KOB(I)(I)I/ILII/IGHT IIOBECPXHOCTHOT'O




HaTsHKeHus. Pacmo3HaBaTth U BOCIIPOU3BOJUTH IMPUMCPHI ITPOABJICHHUA HeﬁCTBHH CHJIbI ITIOBEPXHOCTHOTI'O
HaTAXCHHUA.

TBEpasle Tena
I u

Mopnenb CTpOCHHS TBEPABIX TEI.
Kpucrannmaeckue u amopdHbie
Tela.

HaspiBath cxoncTBa M pasiauuusi TBEPABIX Tel, aMOP(HBIX Tel, XUIKUX KpucTayuioB. Ilepeuncnars
CBOMCTBA TBEPBIX TEII

OcHOBBI Buyrpennsis sueprusi. JlaBatb ompeeneHue MOHATUN: TEPMOIMHAMUYECKAs CHUCTEMa, M30JMPOBAHHAS TEPMOJAMHAMHYECKAs
TepMoauHaMuKu | TepMoauHaAMUYECKas CUCTEMa U | CUCTEMa, PAaBHOBECHOE COCTOSIHHE, TEPMOJMHAMUYECKUN MPOLIECC, BHYTPEHHSSI SHEPTHs, BHYTPEHHSA
8 u.=7u.+1u. e€ paBHOBECHOE COCTOSIHUE. SHEPTHsl MJICAJTBHOTO Ta3a, TEMJIOEMKOCTh, KOJMYECTBO TEIUIOTHI, YJCJIbHAas TEIJIOTA TUIABJICHUA,
peseps Pabora u Terutonepenaya Kak yaelibHasl TEIUI0Ta MapooOpa30BaHus, yAeIbHAas TEIUIOTa CTOPAaHUs TOILIMBA, pab0Ta B TEPMOIUHAMUKE,
CIOCOOBI U3MEHEHHUS 00paTUMBIN MPOIECC, HEOOPATUMBINA TPOIIECC, HarpeBaTeib, XOJOAWIbHUK, paboyee Teno, TEIIOBOU
BHYTPEHHEHN HEPrUu. nsurarens, KII/] TeruioBoro neurarens.
KonuuecTBo TETIIOTHI. Pacrio3naBath TEPMOIMHAMUYECKYIO CUCTEMY, XapaKTEpHU30BaTh €€ COCTOSIHUE U TIPOLIECCH U3MEHEHUS
TermmoéMKOoCTb. COCTOSIHHSL.
VYpaBHeHue TeroBoro 6ananca. | ONUCHIBaTh CMOCOOBI W3MEHEHHUS COCTOSIHHS TEPMOJMHAMUYECKOW CHUCTEMBI TYTEM COBEpIICHUS
[lepBrIiif 3aKOH TEPMOJMHAMHUKHI. | MEXaHUYECKOM pabOThl U Teruonepeaaye.
AnmabaTHBIN TpoIiecc. CocraBiTh ypaBHEHHE TEIUJIOBOrOo OajaHca B KOHKPETHOM CHTyallud. BBIYUCISITH, HCIOIB3Ys
HeoGparumocTh TeTioBbIX COCTaBJICHHOE YpaBHEHNE, HEU3BECTHBIC BEIUUUHBI.
MPOIIECCOB. Onpenenarh 3HAYCHHWS BHYTPEHHEH SHEPTHHM HICATHHOTO Tra3a, W3MEHEHHWE BHYTPEHHEH JHEpPrUuu
[IpeoOpa3zoBanus YHEPTUU B HJICATHHOTO Ta3a, pabOThl MICATLHOTO Ta3a , padOThl HAJll HACATBHBIM Ta30M, KOJIMYECTBA TEIJIOTHI B
TEIJIOBBIX MallIMHAX. KOHKPETHBIX CUTyalUsIX.
KII/I TeroBbIX MallvH. Omnpenensts 3HaueHHe pabOThl MAEaTBHOTO rasza mo rpaduky 3aBUCUMOCTH JaBJIEHUS OT 00bEMa mpu
M300apHOM IpoIIECCe.
KonTposibHbIE padoThI: @opMynHpoBaTh MEPBBIA 3aKOH TepMOAUMHAMUKUA. COCTaBISATH YpaBHEHHE, OMNMCHIBAIOLIEE IEPBBIN
2. OcHoBEl MKT 1 3aKOH TEPMOJIMHAMUKH, B KOHKPETHBIX CUTYalUsIX JUJII U30IMPOIIECCOB B UACATBLHOM ras3e. BbraucisTs,
TEPMOANHAMUKHU HCII0JIb3Ysl COCTABJIICHHOE YPABHEHUE, HEU3BECTHBIC BEJIMYUHBI.
Paznuuate oOpatuMble W HeoOpaTumble mpouecchl. I[loATBepkaaTh mnpumMepaMu HEOOPaTUMOCTh
TEIJIOBBIX ITPOLIECCOB.
[IpuBoaUTH MpUMEpHI TEIIOBBIX JBUIAaTeNIel, BBLIEIATh B NPUMEPAX OCHOBHBIE YAaCTU JABUTATEIICH,
ONMChIBaTh NpuHUMUI JedcTBUs. Beruucnate 3Hauenus KIIJ| temoBoro nBurarenss B KOHKPETHBIX
CUTYyaLMSIX.
Haxonuts B nutepatype u MHTepHETE HHPOPMAIUIO 0 TPOOIIeMax SHEPTeTUKU U OXpaHE OKpPYKaroIen
cpenpl. Y4acTBOBAaTh B JUCKYCCUU O MpoOiIeMax HHEPreTHKU U OXpaHe OKPYKAIoIIeH Cpelbl, BECTH
JIMAJIOT, OTKPBITO BBIpaXKaTh U OTCTAUBATh CBOIO TOUKY 3PEHUS, BHICIYIIMBATH MHEHUE ONIOHEHTA.
OcHoBbI j1eKTpoAUHAMUKHU. 18 4. (164.+24. pe3epB)
DNEeKTpOoCTaTUKA | DIEKTPUUECKUM 3apsia. JaBatp omnpeneneHue NOHSATHUH: DIEKTPUUYECKUM 3apsii, SJIEMEHTApHBIA SIEKTPUUYECKUM 3apsig,
6 u. 3aKoH COXpaHEHUs TOYEYHBIA OJCKTPUUYECKUN 3apsl, CBOOOJHBIM JIEKTPUYECKUN 3apsij, dJICKTPUUYECKOE TOJe,

EKTPUYECKOTO 3apsa.
DneKTpuYecKoe
B3auMoeiictBue. 3akon Kynona.

HaHpﬂ)KéHHOCTL QJICKTPUYCCKOTO IIOJId, JIMHHUU HaprI)KéHHOCTI/I QJICKTPUYICCKOTO IIOJIsI, OAHOPOAHOC
QJICKTPUYCCKOC IMOJIC, TMMOTCHIINAI
QJICKTPUYCCKOT'0 TI0JISA, pa3HOCTb INOTCHIOHUAJIOB, SHCPIrUd SJICKTPUUYCCKOTO II0JIA, SKBHUIIOTCHIMAJIbHAAL




Hanpsik€HHOCT M IOTEHIMAI
3JIEKTPOCTATUYECKOTO TOJIS,
CBS3b MEXKy HUMU.

JInHuy HaNIpsKEHHOCTU U
SKBUIIOTEHIUAIbHBIC
noBepxHocTu. [IpuHIun
CYIIEPIIO3UIINH HIIEKTPUUECKHUX

noJsei. Pa3HocTh HOTEHIIMAIOB.

DneKkTpuyeckas EMKOCTb.
Konpgencarop.

MMOBEPXHOCTb, JJIEKTPOCTATUYECKAsl WHIAYKLUHS, TMOJSIpU3AUUS JUDJIEKTPUKOB, JIUAJIEKTPUYECKAs
IIPOHMIIAEMOCTD BEIIECTBA, JIEKTPOEMKOCTb, KOHICHCATOP.

PacrioznaBath, BOCIPOM3BOIUTH M HAOMIONATh pa3iMyYHbIC CHOCOOBI 3MeKkTpu3anuu Teid. OObSICHATH
SIBJICHUE JIEKTPU3ALMU HA OCHOBE 3HAHUH O CTPOCHHHM BEILECTBA.

OnuceIBaTh U BOCIIPOU3BOIUTH B3aUMOICUCTBUE 3aPSAKEHHBIX TEJI.

OnuceiBaTh  MPUHIMI JIEHCTBHS 3JIEKTPOMETpA.

@opMyIUPOBaTh 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3aps/ia, YCIOBUS €r0 MIPUMEHUMOCTH.

CocTraBiiITh ypaBHEHHE, BBIpAXKAlOUIee 3aKOH COXPAHEHUs SJICKTPUUYECKOTO 3apsa, B KOHKPETHBIX
CUTyalUsiX. BEIYMCHIATh, HCHIOJIB3YsI COCTABJICHHOE YPABHEHUE, HEU3BECTHHIE BEJIMUHHBI.
®opmynupoBath 3akoH Kynona, ycinoBusi ero npuMeHUMOCTH. COCTaBIISITh YpaBHEHHUE, BhIpakaroliee
3akoH KynoHa, B KOHKPETHBIX CHUTyauusX. BbIUHCIATH, HCMNOJIB3Ys COCTABJICHHOE YpPaBHEHUE
HEU3BECTHHIE BEJTNYMHBI.

BpruncnaTe 3HaueHUME HANPSHKEHHOCTH TOJISI TOYEYHOTO BJIEKTPUYECKOrO 3apslia,  ONpPEeNenaTh
HalpaBJIEHUE BEKTOpa HANPSHKEHHOCTH B KOHKPETHOW cuTyaund, QopMyaupoBaTh MNPUHLHII
CYNEPHO3UIMU DIECKTPUYECKUX TMoJel. Omnpenenarb HaANpaBICHUE W 3HAYEHUE Pe3yJIbTHPYIOUIEH
HaNpsHKEHHOCTH JIEKTPUYECKOTO MOJISI CUCTEMBI TOUEUHBIX 3apsI/IOB.

N300paxkaTe 35eKTpuyeckoe Mojie ¢ MOMOIIBI0 JIMHUN HanpskEHHOCTH. Pacno3HaBaTh U M300paXkaTh
JMHUM HaNpsHKEHHOCTH TIOJISI TOYEYHOrO 3apsla, CUCTEMBbl TOYEUYHBIX 3apsAJIOB, MNapaJuIeIbHOU
IJIOCKOCTH, JIBYX MNapajuIeNIbHBIX IUNIOCKOCTENW, OJHOPOIHOTO U HEOTHOPOIHOTO IEKTPUUECKUX MOJIEH.
Onpenenars Mo JMHUAM HANPS)KEHHOCTU SJIEKTPUYECKOIO MMOJS 3HAKM M XapakTep paclpeaciieHUs
3apsAI0B.

Onpenenars NOTEHIMAN IEKTPOCTATUYECKOTO MOJIS B JAHHOW TOYKE MOJII TOUEYHOT'O 3JIEKTPUYECKOTO
3apsAa, Pa3HOCTh NOTEHIMAJIOB, HAIPSHKEHUE B KOHKPETHBIX CUTYALIMSIX.

CocraBiATh  ypaBHEHUS, CBS3BIBAIOLIME HANPSIKEHHOCTh JJIEKTPUYECKOrO IIOJISI C Pa3HOCTHIO
MOTEHIMAJIOB. BbluncnsaTe, HCHONIB3ysS COCTABIEHHOE YPAaBHEHHE, HEU3BECTHHIC BEJIUYMHBI.
N3006paxaTh 3KBUINOTEHLHUAIbHBIE OBEPXHOCTH AJIEKTpUUYEcKoro mnoJist. Pacno3HaBath u
BOCIIPOM3BOJUTh  3KBUIIOTEHIMAIbHbIE TOBEPXHOCTU MOJIS TOUYEYHOIO 3apsi/ia, CUCTEMbl TOYEYHBIX
3aps/I0B, 3apsHDKEHHOM IUIACTHUHBI, JBYX MAPAUIENbHBIX IJIOCKOCTEH; OAHOPOJHOIO M HEOJHOPOIHOIO
3IEKTPUYECKUX MOJIEH.

OOBACHATH YCTPOICTBO, MPUHLIUI ACUCTBUS, TPAKTUYECKOE 3HAUCHHE KOHIEHCATOPOB.

BrpiuncasaTe 3HaueHUE 3JE€KTPOEMKOCTH IUIOCKOIO KOHJIEHCATOPA, 3apsja KOHAEHCATOpA, HAIPSKEHUs
Ha OOKJIaJIKaX KOHAEHCATOpa, MapaMeTpoB  IUJIOCKOTO KOHAEHCATOpa, SHEPTUU IEKTPHUUECKOTO MOJIs
3apsHKEHHOTO KOHJ/IEHCATOPA B KOHKPETHBIX CUTYalUsIX.

Haxomute B MHTepHeTe M MOMOTHUTENBHOW IUTEpaType HHPOPMAIMIO 00 OTKPBITHH 3JIEKTPOHA,
UCTOPUU HW3YUEHUS DJICKTPUUYECKUX SIBICHUI. ['OTOBUTH mMpe3eHTaluu U COOOIICHUS MO HU3YYEHHBIM
TeMaM.

3aKOHBI
MOCTOSIHHOTO
TOKa.

8 4.=64.1+24.
pe3eps

IToCTOSHHBIN dIIEKTPUYECKUN
ToK. Cuna Toxa.
ConpoTusieHue.
IlocnenoBarensHOE 1
NapajuieIbHOE COECAUHEHUS
ITPOBOTHUKOB.

I[aBaTL ONPCACIICHUC MOHSTHMN: BHCKTpI/I‘{eCKI/Iﬁ TOK, CHJIa TOKA4, BOJIbTAMIICPpHASA XapPaKTCPUCTHKA,
QJICKTPUYCCKOC COIIPOTUBJIICHUEC, CTOPOHHHUEC CHJIBI, SJICKTPOABUKYIIAsl CUJIA.

Hepe‘lI/ICHHTB YCJIOBUA CYHICCTBOBAHUSA SJICKTPUUCCKOTO TOKaA. Pacno3naBate u BOCIIPOHU3BOJAUTH
ABJICHUC JJICKTPHUYICCKOT'O TOKA, JIeNCTBUSA QJICKTPUYCCKOTO TOKA B IIPOBOJAHUKE.

OOBACHATH MEXaHU3M SIBJICHHI HA OCHOBAHHMH 3HAHUI O CTPOCHUU BCIICCTBA.

ITonp30BaThCs aMIICpMCTPOM, BOJIBTMCTPOM, YYUTLIBATH 0COOEHHOCTHU HU3MCPCHUA KOHKPCTHBIM




Pabota 1 MoHOCTH TOKA. 3aKOH
Jxoyna — JleHua.
Dnexrpoasuxyimas cuna (3C).
3akon Oma 1t MOJTHOM
BIEKTPUYECKOM LICTIH.

JlabopaTopHble padoThbI:
8.IlocnenoBarenbHoOe U
napajuieTIbHOE COCTUHECHUS
IIPOBOAHHKOB.

9. NUzmepenue D/IC ucrounmka
TOKa.

KoHnTtpoJbHbie padoTbI:
3. OCHOBBI 1EKTPOIMHAMUKHA

npruOOPOM U MpaBUIIa MOAKIFOUEHUS B DJIEKTPUICCKYIO ST,

UccnenoBaTh SKCIEPUMEHTAIBHO 3aBUCUMOCTh CHUJIBI TOKAa B TMPOBOJHUKE OT HANPSHKEHUS U OT
COTIPOTHBIICHHUS TPOBOAHHKA. CTPOUTH rpaduK BOIBTAMIICPHOUN XapaKTEPUCTHKH.

®opmynupoBarh 3akoH OMa s yyacTKa e, YCI0BUs ero npuMeHuMocTH. COCTaBIIATh YpaBHEHHE,
onuceiBaroiee 3akoH Oma Uil ydacTKa LN, B KOHKPETHBIX CUTYalHUSX. BBIYUCIATH, HUCIONB3Ys
COCTaBJICHHOE YpaBHEHWE, HEU3BECTHbIE 3HAUEHUs BEJIMYMH. PaccumThiBaTh 0OIee CONMPOTUBIICHUE
ydacTKa IIeNd MpPU TOCIEIO0BATEIFHOM M TapajyIeIbHOM COCIUHEHUSX IMPOBOJAHUKOB. BBIMOIHATH
pacy€Thl CUITBI TOKOB M HANIPSHKEHUN B PA3IMYHBIX DJIEKTPUUECKUX TETISX.

@dopmynupoBaTh U HUCHOJB30BaTh 3akoH Jxoynsa- Jlenma. Omnpepenste paOoTy M MOILHOCTH
AIEKTPUYECKOTO TOKA, KOJIMYECTBO TEIUIOTHI, BBIACIISIFOIIEHCS B MPOBOJHUKE C TOKOM, MPU 3aJaHHBIX
napaMmerpax.

®dopmynupoBath 3aKk0H OMa JyIsl TIOJTHOW TIENH, YCJIOBHS €ro MpuMeHUMOCTH. COCTaBIsATh YpaBHEHUE,
BhIpakaroree 3akoH Oma i MOJTHOM 1IeTH, B KOHKPETHBIX CUTYyallusaX. PacCUMThIBaTh, MCTOIB3YS
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHHIC BEIIMUNHBI.

W3mepsTh 3HaYCHHE DIICKTPOIBIDKYINEH CHIIBI, HAMPSHKEHUE M CHITYy TOKA HA YYaCTKE IEMH C MOMOIIBIO
BOJIbTMETpPA, aMIIEpPMETpa.

CobmoiaTh MpaBuiia TEXHUKK O€30MMaCHOCTH MPHU paboTe ¢ HICTOYHUKAMHU TOKA.

PaboTaTs B mape, rpyrire npu BBHITIOJHEHUH MPAKTHYECKUX 3a/IaHUM.

Haxomute B nutepatype u MHTEpHETE MHPOPMAIIHIO O CBS3HM IJIEKTPOMAarHUTHOTO B3aUMOJICUCTBUS C
XMMHUYECKUMHU pEeaKUusIMU U OHOJOTHYECKMMHM IpolieccaMu, OO0 HCIHOJIb30BAHUU  AJIEKTPUUECKUX
SBJICHUH )KMBBIMU OPraHU3MaMH U T. 1.

["'OTOBUTH MPE3EHTAIMH U COOOIIEHHUS IO U3YYEHHBIM TeMaM

DIIEKTPUYECKUI
TOK B
pa3IMYHbIX
cpenax.

4y,

DIeKTpOHHAas MPOBOJUMOCTh
METaJJIOB. 3aBUCUMOCTb
COIIPOTHUBIICHHUS IPOBOJHHUKA OT
TEMIIepaTyphbl.

DJIEKTPUYECKUI TOK B
MOJIYITPOBOHHKAX.
CoOcTBeHHas U

MIPUMECHAs IPOBOIUMOCTH.
p-n — Ilepexon
DNEeKTPUYECKUM TOK B
JNEKTPOJIUTAX.
DIEKTPUUYECKUM TOK B BAKyyMe
U rasax.

JlaBaTh ompeneneHrne TMOHATUN: HOCUTENM DJEKTPUUECKOTOo 3apsijia, MPOBOJUMOCTb, COOCTBEHHAS
POBOAMMOCTH, IPUMECHAsI MPOBOIUMOCTb, JIEKTPOHHAS MPOBOJIUMOCTD, IBIPOYHAs POBOJUMOCTD, P-
n- Ilepexon, BakyyM, TepMOSJIEKTPOHHAS AMHCCHUSA, SJIEKTPOJIM3, Ta30BbIi pa3psl, peKoMOUHAIMs,
MOHM3AIMS, CAMOCTOSTEIbHBIA pa3psl, HECaMOCTOATEIbHBbIH pa3psja, Pacrmo3HaBaTh M OMUCHIBATH
SBIICHUSL TIPOXOXKJIEHUS DJIEKTPUUECKOTO TOKAa Yepe3 MPOBOJHUKH, TMOJYIPOBOJHUKH, BaKyyM,
AJEKTPOJIUTHI, Ta3bl.

KayecTBeHHO XxapakTepHu30BaTh MEKTPUUYECKUI TOK B Cpe/ie: Ha3bIBaTh HOCUTEIH 3apsA0B, MEXaHU3M
ux o0pa3oBaHMs, XapakTep MABM)KCHHS 3apsiioB B DJICKTPUUECKOM II0JIE U B €ro OTCYTCTBHE,
3aBUCHUMOCTh CHUJIBl TOKAa OT HaNpsDKEHUS M 3aBUCHMOCTh CHJIBI TOKa OT BHEIIHUX YCJIOBHIA.
[TepeuncnsiTh OCHOBHBIE TIOJIOKEHUS TEOPHH JIEKTPOHHOU MPOBOJUMOCTH METAILIOB.

BoluncnaTe 3HaueHUs CpeJHEe CKOPOCTHU YIOPSIJA0YSHHOTO IABMXKCHUS SJCKTPOHOB B METallIe MO
NEHCTBHEM  DJIEKTPUYECKOTO TOJIA B KOHKpPeTHOW curyauuu. Omnpenensts CONPOTUBICHHE
METAJIJTINYECKOTO MPOBOJAHKKA MPHU AaHHOUN Temmeparype. [lepeuncisiTe OCHOBHBIEC MOJIOKEHUSI TEOPUH
JIEKTPOHHO-IBIPOYHON TPOBOAMMOCTH MOIYIIPOBOJHUKOB.

[IpuBOANTE MpUMEPHI YUCTHIX MOIYIPOBOJAHUKOB, TIOJYIPOBOJHUKOB C JOHOPHBIMH M aKIIENITOPHBIMHU
npumecsiMu. [IpuBOUTE MpHUMEpHl HCIOJIB30BAaHMUS MOJYIPOBOJHUKOBBIX HpuOOpoB. Ilepeuncnsatsh
YCIIOBUS CYHIECTBOBAHMSI AJIEKTPUUYECKOTO TOKA B BakyyMe. I[pUMEHATh 3HaHMSA O CTPOECHUM BEIIECTBA
JUIL OIIMCAHMsI SIBJIEHUS TEPMOXJIEKTPOHHOM 3MuccHM. ONHCHIBATh NPUHLUI JEHCTBUS BAaKyyMHOI'O
JIMO/1a, HJIEKTPOHHO-JIy4eBOU TPYOKH.

[TpuBOAMTH TpUMEpHl HCIIOJIB30BaHMs BaKyYyMHBIX NpUOOpoB. OOBICHATH MeXaHM3M 00pa3oBaHUs




CcBOOOJHBIX 3apsA0B B PAcTBOpax M pacIuiaBaX »dJIEKTPOIUTOB. [IpUMEHATH 3HAHUS O CTPOCHUU
BEILECTBA JUUIl ONMCAHUsA SBJICHMS JJIEKTposn3a. IIpuBOAMTH mpHMEpBl UCHOJB30BaHUSA IEKTPOJIU3A.
OOBsicHATH MexaHU3M 00pa3oBaHMsA CBOOOTHBIX 3apsIoB B raszax. [IpuMeHSATh 3HAHUS O CTPOCHUU
BELICCTBA [/ ONHUCAHUSA IBJICHUHA CaMOCTOSATENBHOIO U HECAMOCTOATEIBLHOIO paspsnoB. Pacrosnasars,
IPUBOAUTH  IPUMEPBI,  IEPEUYMCIATH  YCIOBUS  BO3HMKHOBEHHSI  CAMOCTOSTEIBHOTO U
HECaMOCTOSITENIBHOTO T'a30BBIX Pa3psI0B, PA3JIMYHBIX TUIIOB I'a30BBIX pa3psAnoB. [IpuBoauTe npumepsl
UCTIOJIb30BaHUS Ta30BBIX pa3psnoB. Haxoaute B mureparype u MHTEepHETE MHDOPMAIUIO 110 3aIaHHOMN
teme. IlepepabarbiBaTh, aHAIM3UPOBATh M IMPEACTABIATh HMHPOPMALUI0O B COOTBETCTBUM C
IIOCTaBJICHHBIMM 3aa4aMH.

['0TOBUTH Mpe3eHTalU U COOOIIEHMSI 10 U3YYEHHBIM TEMaM.

[ToBTOpEHNE Mexanuka. OCHOBBI [lepepabaTbiBaTh, aHATU3UPOBATH M MPEICTABISITH MHPOPMALMIO B COOTBETCTBUHU C MOCTaBICHHBIMU
3u. ANIEKTPOAUHAMUKH. 3a/la4aMH.

['oToBuTH mpe3eHTanu U cooOIIeHHUs MO M3ydeHHBIM TemaM. PaboraTe B mape, rpynme. CocTaBiiTh

YpaBHEHUS, BbIUMUCIATb, MHCIOJIb3YS  COCTABJIEHHOE  ypaBHEHUE, HEU3BECTHbIE  BEJIUYHHBI.

KoHTponupoBaTh pelieHne 3aj1a4 caMuM U IPYTUMH YYaluMHUCS

11 knacc (68u, 2 u 6 Hedenro)
OcHOBBI YJIeKTPOAMHAMUKH (MpoxoskeHue). 10 4. (9 4. + 1 4. pesepB)

MaruutHoe Maruutnoe nosue. Unaykuus JlaBaTh ompezeneHue MOHITHI: MarHUTHOE IOJ€, WHAYKIUS MarHUTHOTO TOJIs, BUXPEBOE IMOJje, cuja
noJie. MarHuTHOTO 1oJisi. Bektop Awmriepa, cuita JlopeHnia, ¢deppoMarHeTik, 10MeH, Temneparypa Kiopu. /laBate onpeneneHue eIMHHIIBI
S5u. MarHUTHON MHIYKIIUH. WHIYKIIAM MAarHuTHOTO Toyisl. IlepedncnsaTh OCHOBHBIE CBOMCTBA MarHUTHOTO ToJisa. M300pakath

JleiicTBue MarHMTHOTO TOJIS Ha
MIPOBOJHUK C TOKOM U
JBUKYIIYIOCS 3apsSKEHHYIO
YacTHUILy.

Cuna Amniepa. Cuna JlopeHia.
[IpaBuio s1eBOi pyKH.

MaruuTHEbIEe CBOIICTBA BEIIECTBA.

JlabGopaTropHas padora.

1. smepenue cuiisl
B3aUMO/ICHCTBUSI MarHuTa U
KaTYILIKH C TOKOM

MarHUTHBIE JIMHUH [TOCTOSTHHOTO MarHUTa, MPsIMOTO IPOBOJIHUKA C TOKOM, KaTYIIKH C TOKOM.
Habnionath B3auMojelcTBHE KaTyIIKM C TOKOM M MarHuTa, MarHUTHOW CTpPEJIKHM M IMPOBOJHHKA C
TOKOM, JIEMCTBHME MAarHUTHOTO IOJISl HA ABWXKYIIYIOCS 3apsyKCHHYIO YaCTHUILY.

@opMynHpoBaTh 3aKOH AMIIEpa, HA3bIBATh I'PAHULBI €r0 NPUMEHUMOCTH. OmNpenenarb HalpaBiICHUE
JUHUN MHIYKIIMH MarHUTHOTO TOJIS C MOMOUIbIO TMpaBuiia OypaBuMKa, HampaBieHHE BEKTOPOB CHIIbI
Awmriepa 1 cuiibl JIopeHIa ¢ TOMOIIBIO0 MpaBuiia JeBoi pyku. [IpuMeHsTh 3akoH AMmnepa u GpopMyny
JUIsl BBIYMCIICHUs CUIIbl JIopeHla npu pemeHuu 3aaad. [lepedncnars THUIBI BEIIECTB M0 MAarHUTHBIM
CBOMCTBaM, Ha3bIBaTh CBOMCTBA Ua-, apa-, U PeppOMarHETHKOB.

N3mepsaTh cuity B3auMOACMCTBUS KATYIIKK C TOKOM U MarHMra.

PaGotate B mape mpu BBIOJIHEHUH MPAKTUYECKUX 3a/laHUH, B IIape U TPYIINE PU PeUICHUH 3a/ad.
Haxomute B mutepatype u Hutepnere uHdopmanuio o Bkiane Ammepa, JlopeHuna B u3ydeHUe
MarHUTHOTO TOJs, pycckoro ¢usmka CromeToBa B  HCCIEIOBAaHWE MArHUTHBIX  CBOWCTB
dbeppomMarHeTMKOB, O MPUMEHEHWU 3aKOHA AMIepa, MNPAKTUYECKOM HCIOJIb30BaHUU JIEHCTBUS
MarHUTHOTO TMOJISI Ha JBIKYIIMHCS 3apsl, 00 YCKOPUTENSAX 3JIEMEHTApHBIX 4YacTHUIl, O BKJaje
POCCUICKHMX YYEHBIX B CO3/IaHHE YCKOPHUTEJEH 3JIeMEHTAapHBIX YacTHUI], B TOM YHCIE B 00bEeAMHEHHOM
UHCTUTYTE siaepHbIX uccinenoBanuii (OMSN) B r. [lybne u Ha agpoHoM kosnaiinepe B LIEPHe; 06
UCIIOJIb30BaHUM (PEPPOMArHETUKOB, O MarHUTHOM TOJIe 3eMIIH.

['OTOBUTH Mpe3eHTAlMU U COOOILIECHHSI IO U3YYEHHBIM TeMaM

DIEKTPOMarHuT

SIBIIEHME DIEKTPOMATHUTHOU

I[aBaTL ONPpCACIICHUC MOHATUN: SBJICHHUE QJICKTpOMaAr HUTHOM HWHAYKIUH, MarHUTHBIN IIOTOK, 9):[(:




Hasi UHAYKIUS.
59.=49y+]1 4,
pe3epB

WHAYKIUMU. MarHuTHBIN NOTOK.
[IpaBuno Jlenua. 3akoH
3IIEKTPOMArHUTHOM MHIYKIUH.
DNEeKTPOMarHuTHOE TOJIE.
[IpakTHueckoe NpuMeHEeHHe
3aKOHA NIEKTPOMATHUTHOMN
WHIYKIIUU

SIBiieHME CAMOMHIYKIINH.
NHAYKTUBHOCTD.

DHeprusi, MarHUTHOTO TTOJIS
TOKA.

JlabopaTopHas padora:
2. VccnenoBanue siBICHUS
3J'IGKTpOMaFHI/ITHOI‘/’I HUHAYKOWH.

KoHnTpoJbHbIe padoThI:
1. DnexTpomMarueTusm

WHYKIIUU, UHIYKTUBHOCTb, caMouHAyKuus, DJIC caMOUMHIYKIINH.

Pacnio3naBatb, BOCIpPOU3BOJUTH, HAOIIOAATH SIBJICHHE 3JIEKTPOMATHUTHOW WHJIYKIUHU, MOKa3bIBaTh
NPUYUHHO-CIICJICTBCHHBIC CBS3M TpH HaOMIOJcHWM siBIeHWs. HalOmogath W aHATW3HPOBATH
AKCIEPUMEHTHI, IEMOHCTPUPYIOLIHE NpaBuiio JIeHa.

®opmynupoBaTe npaBwio JIeHIa, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKIMW, HA3bIBaTb TIPAaHULBI €r0
MPUMEHUMOCTH.

HccnenoBath sBiI€HUE 3IEKTPOMATHUTHON UHIYKIWH.

PaboTaTh B mape u rpyre npu BHITIOJHEHUH TPAKTUYECKUX 3aJaHHH, TUIAHUPOBATH SKCIICPUMEHT.
[TepeuncnsaTs mprUMEpPHI UCTIOJIL30BAHUS SBJICHUS IEKTPOMArHUTHON WHIYKIIHH.

Pacnio3naBatb, BOCIPOU3BOANTH, HAOIIOAATh SBIEHHWE CAMOMHAYKIIMH, TIOKa3bIBaTh MPUYHUHHO-
CJICICTBEHHBIE CBSI3H MPU HAOJIIOJICHUH SIBJICHUS.

DopMyIUpPOBaTh 3aKOH CAMOMHAYKIIMU, HA3bIBATh I'PAHUIIBI €M0 MPUMEHHUMOCTH.

[IpoBoAMTH aHATIOTHUIO MEKTY CAMOMHAYKIIMEN U HHEPTHOCTBIO.

Ornpenenars 3aBUCUMOCTb MHIYKTUBHOCTH KAaTYIIKU OT €€ JJIMHBI U TUIOIIaIA BUTKOB.

OnpenensatTh B KOHKPETHOM CHUTyallud 3HAa4Y€HHs MarHuTHOro mnortoka, JJC wuaaykuuu, I/C
CaMOUWHIYKIINH, THAYKTUBHOCTb.

Haxomute B smrepatype u HWHtepHere wuHpoOpManuio 00 WMCTOPUU  OTKPBITHS SIBJICHUSI
AJIEKTPOMArHUTHOW MHYKITMH, O BKJIAJIE B U3yUEHHUE ITOTO sIBJIEHUS poccuiickoro ¢usuka 3. X. Jlenna,
0 0opb0e ¢ MPOSBICHHUSAMH AICKTPOMArHUTHOW MHIYKIIMA U €€ MCIOJIb30BAaHUU B MPOMBIITUICHHOCTH.
["'OTOBUTH MPE3EeHTALMH U COOOIIECHHUS MO U3YYEHHBIM TEMaM.

KoJsie0anus u BosiHbL 16 4. (15 4. +14. pe3epB)

Mexannueckue
KOJIeOaHUs
3y,

Mexannyeckue KoueOaHusl.
CBo0OoaubIe KOoJIeOaHus.
MaremaTuuecKuii U IPYKUHHBIN
MasaTHUKkH. [IpeBpaienus
SHEPrUu MpHU KoJeOaHHSIX.
AMIuIMTYAa, NepUoJ, 4acToTa,
(haza xonebanuii. BeIHYX1IeHHbBIE
KoJieOaHusi, pe30HaHC.

JlabGoparopHas padora:

3. OnpeneneHue yCKOpeHus
CBOOOJHOTO MAJACHUS MIPH
MIOMOIIY MasiTHUKA.

Hccaenosanue:

[Ipu 3atyxaHuun konebaHui
aMILTUTyAa 00paTHO
MIPONOPLUOHAIBHA BPEMEHH.

JlaBaTh oOmpeJelIeHHe TOHATHH: KOJIeOaHWs, KoJyieOaTelbHas CHCTEMa, MEXaHHUYECKHE KOJICOaHws,
TapMOHHMYECKHE KoJIeOaHUs, CBOOOJHBIC KOJIeOaHUs, 3aTyxaroliue KoyeOaHus, BBIHYK/ICHHbBIC
KoJIe0aHus, Pe30HAHC, CMEIIICHUE, aMIUTMTY/Ia, IEPHO]I, YacTOTa, COOCTBCHHAs YacToTa, (asa.
Ha3piBath ycia0BUS BO3HUKHOBEHHS KojicOaHui. [IpuBOMTH MPUMEPHI KOJICOATEIbHBIX CHCTEM.
OnuceIBaTh MOJICIH «IPY)KHHHBIA MasTHUK», «MaTEMaTHICCKUI MasTHHKY.

[TepeunciiaTh BHJIbI KOJICOATEIHHOTO JBMOKCHHUS, X CBOMCTBA.

Pacrio3HaBarh, BOCHPOM3BOJIUTH, HAOMIOJATh TapMOHHUYECKHE KOJcOaHWs, CBOOOJHBIC KOJICOaHHS,
3aTyxarolue KojeOaHus, BEIHY)KJICHHBIC KOJICOaHHsI, PE30HAHC.

[Tepeuncnsats ciocoObl nmoyueHus: CBOOOIHBIX M BBIHYKJICHHBIX MEXaHUYECKUX KOJIeOaHHi.
CocTaBisaTh ypaBHEHHME MEXaHMYECKUX KojeOaHMi, 3amuchiBaTh ero pemieHus. Omnpenensits 0
YPaBHEHHIO KOJIEOATEIBHOTO JABHYKEHHSI TApaMeTPhl KOJICOaHUH.

[IpencraBiasaTh rpaguuecKyd 3aBUCUMOCTh CMEIICHUS OT BPEMEHHU MPH KOJCOAHUSIX MaTeMaTHYECKOIO M
OPY>KHHHOTO MasgTHUKOB. OmpenesTh 1o rpaduky XapakTepUCTUKH KOJIEOaHHH: aMILTUTYAY, IEPUO U
4acToTy.

BbryncnsaTe B KOHKPETHOHM CUTyallud 3HA4YeHHs MepHojia KoJeOaHui MaTeMaTHUYeCKOTO U MPYKUHHOTO
MasiTHUKOB, DJHEPTHU MasTHUKA.

OOBACHATD MPEBpAIEHUS YHEPTUU MTPU KOJIeOaHUSIX MaTEMaTHUYECKOTO MasiTHUKA U Tpy3a Ha TPYKHUHE.
PaGotate B mapax U TpymOme Mpu pelIeHWd 3a7ad M BBINOJHEHUHM MPAKTUYECKUX 3aJaHU,
UCCIICIOBaHUH, IITAHUPOBATH SKCIIEPUMEHT.

Bectu guckyccuto Ha Temy «Polb pe3oHaHca B TEXHHUKE U OBITY»




Haxomuth B nuteparype U uHTepHeTe MH(OpMAIMIO 00 HMCIIOJIb30BAHUHM MEXAaHHUYECKUX KojIeOaHUl B
npudopax reoJIOrOpa3BeKy, yacax, Kauyeisx, JPYruX YCTPOMCTBaxX, 00 MCIIOJIb30BAHUHM B TEXHUKE U
MY3bIKE pe30HaHca U 0 00prOe ¢ HUM.

T"'oToBUTH npe3CHTalluu U COO6IJ.[CHI/I$I IO U3YYCHHBIM TCMaM.

Pewats 3agaun. KoHTpoJIMpOBaTh pelIEeHHE 3a1a4 CAMUM U JPYTMMU yYaIlIMMUCS.

DNeKTpOMarHuT
HbIE KOJeOaHusl.
6 4. = 5y.+1y.
pe3epB

DNeKTpOMarHUTHBIE KOJICOaHusI.
KonebarenbHbIi KOHTYD.
CB00OOAHBIC AIMEKTPOMATHUTHBIE
KoJIe0aHuUs.

[IepemeHHBIH TOK.

JlaBaTh omnpezeneHue MOHATUN: 3IEKTPOMArHUTHbIE KOJIeOaHUs, KoJiebaTenbHbI KOHTYpP, CBOOO/HBIE
JNIEKTPOMArHUTHbIE KOJICOAHUS, BBIHYXJCHHbIE AJIEKTPOMArHWTHbIE KOJEOaHUs, MEPEMEHHBIN
NEKTPUYECKUI TOK, aKTMBHOE COIIPOTHBJIEHME, NEHCTBYIOLIEE 3HAUEHHWE CHJIbI TOKa, JAECHCTBYHOLIEE
3HaYCHHE HaNpsuKeHus, TpanchopmaTop, ko3hdument Tpanchopmanmu.

N300paxats cxemy Kojae0aTeIbHOr0 KOHTYpa U ONMUCHIBATh IPUHIIMII €r0 pabOoThI.

PacnioznaBath, BOCHPOU3BOJIMT, HaOMOgaTh  CBOOOJHBIE  AJIEKTPOMArHUTHBIE — KOJIEOAHMS.
AHanu3upoBaTh MPEBpAICHUs DHHEPrUU B KOJEOATEIbHOM KOHTYpE TMpU BIEKTPOMArHUTHBIX
kosneOanusx. IlpencraBisTe B BHJEe Tpa@UKOB 3aBUCHUMOCTH JJIEKTPHUUECKOIO 3apsja, CUJIbl TOKAa U
HANpsDKEHUs OT BPEMEHU NPU CBOOOJHBIX JIEKTPOMArHUTHBIX KojiebaHusx. Onpenendars no rpaduky
KoJieOaHUN XapaKTepUCTHKHU: aMIUTUTYAy, T[EepUOJ M YacToTy. 3amuceiBath (opmyny Tomcona.
Boruncnate ¢ momomibio GopMyasl ToMCOHa THepuoJ M YacTOTy CBOOOJHBIX AIIEKTPOMAarHUTHBIX
KoJ1e0aHUH.

OnpenensTe Nepuo, 4acToTy, AMIUTUTYAY KOJIeOaHUM B KOHKPETHBIX CUTyalusaX. OObsICHATh MPUHIIUIT
MOJTy4€HUsI IEPEMEHHOTO TOKa, YCTPONUCTBO reHepaTopa NEPEMEHHOTO TOKa.

Ha3piBaTh 0OCOOEHHOCTH MEPEMEHHOI0 JJIEKTPUYECKOI0 TOKA Ha Yy4yacTKe LENU C PE3HCTOPOM.
3anuceiBaTh 3ak0H OMa JUlsl LieNu IepeMEeHHOro Toka. HaxoauTh 3Hau€HMs CHUJIbl TOKA, HANPSDKEHUS,
aKTUBHOT'O CONPOTUBIIEHUS ILIENH EPEMEHHOIO TOKA B KOHKPETHBIX CUTyalUsX. BeluucasaTh 3HaUeHUs
MOIIHOCTH, BBIAETISIOIIEHCS B LIENTN NEPEMEHHOTO TOKAa, JEHCTBYIOIIME 3HAUCHHS TOKA U HAIPSKEHHUS.
OnuceBaTh YCTPOWCTBO, TPHUHIUIT JEHCTBUS M TpUMEHeHHe Tpanchopmaropa.  Haxoauts B
JUTEpaType U MHTEpHETe MH(OPMALMIO MOJYYEHUH, Iepeaade U UCIOIb30BAHUU IIEPEMEHHOIO TOKa,
00 HCTOpUM CO3JaHUS U TNPUMEHEHUM TPaHCPOPMATOPOB, HA3bIBATh OCHOBHBIX MOTpeOHTENEH
UIEKTPOIHEPrUU. BecTu AMcKyccuio O Mosib3e M BpPEIe SICKTPOCTAHLUM, apryMEHTHpPOBAaTh CBOIO
HO3MIIMIO, YMETh BBICIYIIMBATh MHEHHE APYIHMX YUYACTHUKOB.

["'0TOBUTH NpEe3eHTALUHU U COOOLIEHUS IO U3YYEHHBIM TEMaM.

MexaHnueckue
BOJIHEI.
34,

MexaHuuecKre BOJIHEIL.
HOHepe‘IHLIe " IIPOAOJIBHBIC
BOJIHBI. BHCpFI/Iﬂ BOJIHBI.
3BYKOBLIG BOJIHBI.

I[aBaTL OIIPCACIICHUC MOHATUN: MeXaHWJecKas BOJIHA, IIOIICpCYHAs BOJIHA, IIPOAOJIbHAsA BOJIHA,
CKOPOCTBb BOJIHBI, JJIMHA BOJIHBI, 3BYKOBAsl BOJIHA, TPOMKOCTL 3BYKa, BBICOTA TOHA, T€M6p, OTpaXCHUC,
IMPCIIOMJICHHUC, ITOTJIOIICHHUC, I/IHTep(bepeHI_II/IH, MCXaHNYCCKHUX BOJIH, KOTCPCHTHBIC UCTOYHUKH, CTOAYAA
BOJIHA, aKYCTI/I‘IeCKI/Iﬁ PE30HAHC, IJIOCKOIIOJIAPpU30BaHHAsA BOJIHA. Hepe‘II/ICHHTL CBOMCTBA
MCXaHUYCCKHNX BOJIH.

PaCHOSHaBaTL, BOCIIPOU3BOUTD, Ha6J'II-O,I[aTB MCXaHHUYCCKUC BOJIHBI, ITOIICPCUYHBIC BOJIHLBI, ITPOAOJIBHBIC
BOJIHBI, OTPpaKC€HHUEC, IPCIIOMIICHUC, TIOTJIOIICHUC, I/IHTep(I)epeHLII/IIO, MECXaHUYCCKHUX BOJIH.

HazriBath XapaKTCPpUCTUKHU BOJIH: CKOPOCTb, 4aCTOTA, AJIMHA BOJIHBI, pA3HOCTb (1)213.

OHpe)leJ'ISITB B KOHKPCTHBIX CUTYyallUAX CKOPOCTH, YaCTOTHI, JJIMHLI BOJIHBI, PA3HOCTU (ba3 BOJIH.
Haxoaute B JIUTCPATYpPC U HUHTCPHETC I/IH(I)OpMaLII/IIO ) BO36y>K,Z[eHI/II/I, nepeaaye U MCIOJIb30BaHUU
3BYKOBBIX BOJIH, 00 MCIOJIb30BaAHUU PE30HaHCa 3BYKOBBIX BOJIH B MY3bIKC U TCXHUKC.

Bectu JUCKYCCHIO O ITIOJIB3€ U BPCAC BO3JCHCTBHS Ha YeJIOBEKa 3BYKOBBIX BOJIH, dpryMCHTHUPOBATH




CBOIO NIO3HIHNIO, YMCTh BBICIYIIHUBATH MHCHHUEC JPYI'UX YHaCTHUKOB.
T'otoBUTH IMPE3CHTAIMU U COO6H.[€HI/I$I 110 M3YYCHHBIM TCMaM

DNEeKTpOMAarHuT
HBIC BOJIHBI.
44,

ONEeKTPOMarHUTHbHIE BOJIHBL,
oJIE.

BuxpeBoe JIeKTpUYECKOE MoJIe.
Jlnana3oHbl AJIEKTPOMAarHUTHBIX
M3JIy4EHUH U UX NIPAKTHYECKOE
IIPUMEHEHHE.

KoHnTpoJbHbie padoTbI:
2. KoneOaHus u BOJIHBI

JaBatb omnpejeneHre TOHSATHI: AJIEKTPOMArHUTHOE II0J€, BHUXPEBOE dJIEKTPUUYECKOE IIOJIe,
AIIEKTPOMATrHUTHBIC BOJIHBI, CKOPOCTh BOJIHBI, JUTMHA BOJIHBI, (Da3a BOJHBI, OTpakeHUE, MPEIOMIICHHE,
norjonieHue, naTepdepeHus, udpaxius, MONepeyHOCTh, MOJSPH3AIUI dJIEKTPOMATHUTHBIX BOJIH,
pPaIuoCBs3h, PAAUOJIOKALIUS.

OOBACHATH B3aMMOCBSI3b IEPEMEHHBIX JJIEKTPUUECKOT0 W MarHUTHOro moJiei. PucoBarh cxemy

paclpoCTpaHeHusT  JJIEKTPOMAarHUTHOM  BOJIHBL  [lepedncisiTh CBOMCTBA W XapaKTEPHUCTUKHU
AJIEKTPOMArHUTHBIX BOJH. Pacmo3HaBaTh, HAOMIOJATh 3JIEKTPOMArHUTHBIE BOJHBI, U3NTydeHUE, MPUEM,
OTpaX€HHE, IMpEJIOMJICHHE, TOIJIOUIeHHe, WHTeppepeHIuto, Audpakiuo U HOJIIPU3ALHUIO

JJIEKTPOMAarHUTHBIX BOJIH.
BbluncnsaTe B KOHKPETHBIX CHUTYallMAX 3HAUEHUS XapaKTEPUCTHK BOJIH: CKOPOCTH, YaCTOThI, JUIMHBI
BOJIHBI, pazHocTH (a3. McciaenoBaTh CBOWCTBA 3JE€KTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO
tenedoHa. Ha3piBaTh M omMchIBaTh COBpeMEHHbIE cpeicTBa cBsi3u. Beinensats ponb A. C. Ilonosa B
W3y4YEHUU AJIEKTPOMArHUTHBIE BOJH U CO3/IaHUH PATHOCBS3H.

OTHOCUTBCA C YBaXEHHMEM K YYEHBIM U HMX OTKPHITUSM, OOOCHOBBIBATH BaXXHOCTb OTKPBITHS
3JIEKTPOMAarHUTHBIX BOJIH JUISl Pa3BUTHUS HAYKH.

Haxomute B nuteparype u WHTepHere uH(pOpManuio, MO3BOJSIONUIYI0O OTBETUTh HA IOCTAaBJICHHBIE
BOITPOCHI IO TEME.

PaGoraTh B mape ¥ rpymnie npu pelieHny 3a1a4 U BBIIOJHEHUH PAKTUYECKUX 3aJaHUH.

Bectn guckyccnio o noss3e U Bpelie UCIOJIb30BaHUs Y€JI0BEKOM 2JICKTPOMAarHUTHBIX BOJIH,
apryMEHTHPOBATh CBOIO MO3UIUIO, YMETh BBICIYIINBATh MHEHUE IPYTUX YYACTHUKOB.

["'0TOBUTH NpE3eHTALUHU U COOOLIEHHS 10 U3YYEHHBIM TEMaM.

Onruka. 14 4. (134.+14. pe3epB)

CBeTOBBIE BOIHBL
I'eomeTpuueckas
M BOJIHOBas
onthka. 11 4.

['eoMeTpuueckas onrTuka.
[Ipsimonunelinoe
pacnpocTpaHeHue

CBETa B OJJHOPOJIHOM cpejie.
3aKOHbBI OTPaKEHUS U
npenomieHus ceera. [lomHoe
oTpaxenue. OnTu4ecKue
MPUOOPHI.

BoaHoBbIE cBOIICTBA cBETA.
CkopocTh cBeTa.
WNurepdepennus crera.
KorepenTHOCTB

BonH. Jludpakuus cBera.
[Tomapusanus ceera. ucnepcus
ceera. [IpakTuueckoe
MIPUMEHEHHE FIEKTPOMArHUTHBIX

JlaBaTh ompenelieHUE MOHSATHIl: CBET, reOMETpUYEcKasl ONTHKAa, CBETOBOM Jy4, CKOpPOCTh CBETa,
OTpaXCHHE CBETA, MPEJIOMIICHHE CBETa, MOJHOE OTPaXKCHHE CBETA, YTOJ MaJCHHUS, YIOoJd OTpPaXKEHHUS,
yroJI MPEJIOMIICHUS, OTHOCUTEIIbHBIN MMOKa3aTesb MPEIOMIICHHSI, aOCOTIOTHBIN

MoKazareib MPeJIOMIICHUS, TUH3a, (OKYCHOE PACCTOSIHUE JIMH3bI, ONTHYECKasl CHUJIA JIMH3bI, TUCTIEPCHUs
cBeTa, MHTepdepeHlus cBera, AUQpakuus cBera, AUpPaKIHOHHAS pPEIETKa, MOJSpHU3aIMsl CBETa,
€CTECTBEHHBIN CBET, MJIOCKOMOJIIPU30BAaHHBIN CBET.

OnuceiBaTh METO/IbI U3MEPEHUS CKOPOCTH CBETA.

[lepeuncnsaTh  CBOWCTBA CBETOBBIX BOJH. Pacmo3HaBaTh, BOCIPOH3BOJUTH,
pacrpoCTpaHEHUE CBETOBBIX BOJH, OTpa)KEHHE, IpeloMIIeHHe, MOTJIOIIEHHE,
uHTepdepeHIuo, TMdPaKInio U TOIIPU3ALUI0 CBETOBBIX BOJH.

®opmynupoBaTh NpUHIMI  [roiireHca. 3akoHbl OTpakK€HUs W NPEIOMIIEHUS CBETa, I'PAHUIBI HMX
IPUMEHUMOCTH.

Crpouts X0x jy4ya B IUIOCKONAPAJIENBHOM IIJIACTUHE, TPEYTOJIbHOM IMPHU3ME, NOBOPOTHOM NpHU3ME,
oOopaunBaroliei npu3Me, TOHKOHU JINH3E.

CrpouTth H300pakeHue MpeaIMeTa B INIOCKOM 3epKajie, B TOHKOH JINH3E.

[lepeuncasiTh BUJBI JIMH3, UX OCHOBHBIE XapaKTEPUCTUKU - ONTUYECKHH IIEHTp, IJIaBHAsl ONTHYecKas

HaOJIFOIaTh
JTUCIICPCHIO,




W3JIyYEHHUM.

JlabopaTopHble padoThbI:

4. OnpeneneHue nokaaress
MIPETIOMIICHHUS CPEIbI.

5. N3mepenue GpokycHOTO
paccTostHus COOMparoIe
JMH3HL.

6. OnpeneneHune AITUHBI
CBETOBOM BOJIHBI.

HccaenoBanusa:

1. UccnegoBanne 3aBUCUMOCTH
yTJia MPEJIOMIICHHUS OT yIiia
naJcHUs.

2. UccneqoBanne 3aBUCHMOCTH
paCCTOﬂHI/ISI OT JIMH3BbI 10
M300paXKeHMs OT PACCTOSIHUS OT
JIUH3BI JI0 TIpeIMeTa.

IIpoBepka rumores:

Yron npenomiieHus

MPSIMO MPOIOPLIUOHAJIEH YTy
MaJeHHUs.

0Cb, (POKYC, ONTUYECKAst CUIIA.

OnpenensaTb B KOHKPETHOM CUTyallUM 3HA4YEHMs yIla NaJEHUus, yria OTPa)XCHHs, yIila IpPEeIoOMIIEHHUs,
OTHOCHTEJILHOTO TTOKAa3aTellsl MPEeIOMIICHHS, aOCOIIOTHOTO MOKa3aTelNsl IPEIOMIICHHUs, CKOPOCTH CBETa B
cpene, GOKYCHOTO PacCTOSIHUS, ONTUYECKON CHIIBI JIMH3BI,
YBEITMYEHUS JIMH3BI Tepuojia TU(PPAKIUOHHOW PEHIETKH,
T(PaKIIMOHHBIX MAKCHUMYMOB ¥ MUHUMYMOB.

3anmuceiBaTh (OPMYNy TOHKOW JIMH3BI, PAaCCUMTHIBATh B KOHKPETHBIX CHUTYallHUAX C €€ IMOMOIIBIO
HEU3BECTHBIE BEIMUHUHBI.

OOBACHATH NPUHLMIT KOPPEKLMU 3PEHUS C IOMOIIBIO OUKOB.

OKCIEpUMEHTAIIBHO ~ ONpPENeNsITh I0Ka3aTelb IPEIOMIEHUS CpPE.bl, (oKycHOE paccTOsiHUE
coOuparoliel 1 paccenBarollel JIMH3, JUIMHY CBETOBOM BOJIHBI C TOMOIIbIO TU(PAKIIMOHHON PEIIETKH.
HccnenoBaTh 3aBUCHMOCTD yrila MPEJIOMIICHHS OT yIJla NaJeHUs, 3aBUCUMOCTb PACCTOSIHUS OT JIMH3BI JI0
M300paXeHUsI OT PACCTOSIHUS OT JIMH3BI J10 MPEAMETA.

[IpoBepsATh TUMOTE3bI: YTOa NPETOMIICHUS MPSAMO MPOMOPLUUOHANIEH YTy MajeHUs] U KOHCTPYHPOBaTh
MOJIeNIU TeJleCKOIa U/UiIi MUKPOCKOTIA.

PaGotate B mape u rpyIie npu BbIIOJHEHUH

MPaKTUYECKUX 3aJJaHUM, BBIIBMKEHUH THIOTE3, pa3pabOTKe METOJOB MPOBEPKH rumnores., Haxoauts B
JUTEPATYpE u WNHutepreTe uHGOPMAIIIO 0 ouorpadusx n. HeroToHa,
X. I'otirenca, T. lOnra, ®. ®penens, 00 UX HAYIHBIX

paboTax, 0 3HAYCHUH UX PadOT JUIsi COBPEMEHHON HAYKH.

Bricka3piBaTh CBOE MHEHHE O 3HAUEHWM HAYYHBIX OTKPBHITMHA M paboT mo ontuke M. Herotona, X.
I'toiirenca, T. FOura, O. ®penens.
Bocnpunumars, aHanu3upoBartsb,
MOCTABJICHHBIMU 3aJ]auaMHu.
BoiiensaTe OCHOBHBIE TOJIOKEHUSI KOPIYCKYJISPHOM M BOJHOBOM TEOpWil cBeTa. Y4acTBOBaTh B
0OCY)XKJICHHH ATHX TEOPUH U COBPEMEHHBIX B3IJISIIOB Ha MPUPOAY cBeTa. ['OTOBUTH Mpe3eHTaluud u
COOOIIIEHHUS IO U3YYEHHBIM TEMaM.

NOJIOKEHUH HMHTEP()EPEHIMOHHBIX |

nepepabaTbiBaTh U MPEABSBIATh MHGOPMALMIO B COOTBETCTBUHU C

N3nyuenue u

Bupapl nznydenunii. crounuku

I[aBaTB ONpCACIICHUC TIOHSTHH: TCILTIOBOC H3JTYyUCHHUC, OJICKTPOJIOMHUHECICHII WA,

CHEKTPbI cBera. CHekTpbl. KaTOJOJIOMUHECIICHIIMH, XEMIIIOMUHeCeHIINs, poTomoMunecueHus. [lepeuncnars Buabl ClieKTPOB.
3 4.=24.+]u. CrekTpanbHbIM aHATU3. Pacnio3naBarb, HaOMIOIATh CIUIOMIHOW CHEKTP, JIMHEWYATBIM CIEKTp, IOJIOCATHIM CIIEKTpP, CIEKTP
pe3epB TennoBoe u3ny4yeHwue. U3Ny4eHUs W morjouieHus. [lepeuucnsaTb BUIBI AIEKTPOMATHUTHBIX H3IYYCHUU, UX HCTOYHHKH,

[Ikana 3MeKTPOMarHUTHBIX CBONCTBa, mpuMeHeHue. Mcmonp30BaTh IIKamy SJIEKTPOMAarHUTHBIX BOJMH. (CpaBHHBaTh CBOMCTBa

BOJIH. AIEKTPOMArHUTHBIX BOJIH PAa3HBIX TUATIA30HOB

Habnronenue ciekTpos.

KonTpoabHbie padoThI:

3. OnTuka
OcHOBBI cTIEHAJIBLHON TEOPHH OTHOCUTEJIBHOCTH. 3 4.

OcHOBBI | Hoctynatel CTO: | JlaBaTh ompenelieHMe MOHATUH: COOBITHE, MOCTYIaT, COOCTBEHHAs MHEpPLMAIbHAS CHCTEMA OTCYETa,




CIELIMATIbHOM MHBAPUAHTHOCTH MOTYJIst cOOCTBEHHOE BpeMsl, COOCTBEHHAs JJIMHA Tella, Macca MOKOs, HHBAPHAHT, SHEPT sl TOKOSI.
TEOpUU CKOPOCTH CBETa B BAKyyMe, ®opmynuposats nocryaatel CTO. dopmynupoath BbiBoAbI U3 noctynaroB CTO.
OTHOCUTENIBHOCTH | IIPUHLIUIT OTHOCUTEIBHOCTH AnHanu3upoBath GOPMYITy PEISATUBUCTCKOTO 3aKOHA CII0KEHUSI CKOPOCTEH. 3anchIBaTh BRIPAKEHHUE IS
(CTO) 3 u. OHHIITENHA. SHEPI'UM MOKOs YacTullpl. M3marath cyTh MPUHIMIA COOTBETCTBUS.
CBs13b Macchl U SHEPTUU Haxomute B nmuteparype u MHTepHeTe mHpOpMamnmio o Teopun 3dupa, 00 3KCIIEpHUMEHTaX, KOTOPbIE
cBOOOTHOW YaCTHIIBI. DHEPTHUS npuenn K cozgannio CTO, 06 OTHOCUTETBHOCTH PAacCTOSTHUSA U IPOMEKYTKOB BpPEMEHH, 0 Ouorpaduu
IIOKOS. A. DiiHmITEMHA.
BrickasbiBath cBo€ MHeHHE 0 3HaueHun CTO a1 coBpeMeHHOM HayKH.
['oTOBUTH Npe3eHTalMu U COOOIIEHMSI 10 U3YYEHHBIM TEMaM.
KBanToBas pusnka 204. (17 4.+3u4. pe3epB)
CaetoBble I'unore3a Ilnanka o KBaHTax. JlaBaTh ompeneneHue MoHATHIL: (oTor(d(deKT, KBAaHT, TOK HACBIIICHUS, 3aJepKUBAIOIIEe HAIpPsDKEHHE,
KBaHTHI. dotorpdext. PoToH. paboTa BbIX0/1a, KpacHas rpaHuiia potodddexra.
6 4.=5uy.+1u. Vpasuenue A. DitHTmiTeliHa 11 | Pacno3HaBatk, HaOmoaaTh siBjaeHue GhoTodddexra.
pe3epB dbotorddexra. Kopryckynsapuo- | OnuceiBats onbitel CtonetoBa. @opmynupoBats runoredy Ilnanka o kBanTax, 3akoHbl (GoTodddexTa.
BOJTHOBOM, JTyaju3M. AHanu3upoBaTth 3aKOHBI poTodddexTa.
3anuchIBaTh M COCTaBIATH B KOHKPETHBIX CHUTyalUsX ypaBHeHUe OWHIITEeHHa ans Goroddpdexra u
HaXOJUTh C €r0 MOMOIIbI0 HEU3BECTHHIE BEITUUUHBI.
BoluncnaTe B KOHKPETHBIX CHUTyallMsIX 3HA4eHHS] MaKCUMaJbHOM KHHETUYECKOHW HHEpPruu
(OTORIIEKTPOHOB, CKOPOCTH (POTOINEKTPOHOB, PabOTHI BHIXOJA, 3ANMUPAIOLIET0 HAMPSKEHUS, YaCTOTHI
U JUIMHBI  BOJIHBI, COOTBETCTBYIOIIUX KpacHOW rpanuue (otosddekra. [IpuBoanuTh mpUMeEpH
UCIoIb30BaHus PoTodrddekra.
OOBACHATH CYTh KOPIMYCKYJISIPHO-BOJIHOBOTO JTyaTu3Ma.
Haxomute B nutepatype u uHTepHEeTe MHpOpMaimio o pabotax CronetoBa, JlebemeBa, Basuiosa.
Boigensate poip poCCHIlCKMX YU€HBIX B UCCIIEOBAaHUU CBOWCTB cBeTa. llpuBoAMTH mNpuMeEpHI
OMOJIOTUYECKOTO U XUMHUYECKOTO ACHCTBUS cBeTa. [ 0OTOBUTH Mpe3eHTaluil 1 COOOLIECHHS 110 U3Y4YEHHBIM
TEeMaM.
ATomHas Omnsite Pezepdopaa. JlaBaTh omnpeneneHHe MOHATHI: aTOMHOE SIPO, SHEPreTHYECKUl YpOBEHb, JHEPIHs HOHU3AINH.
¢buzuka [Inanerapnas monensb crpoenuss | OnuceiBaTh onbITH Pesepdopaa.
3u atoma. OOBsicHEeHHE OnuceiBaTh U CpaBHUBATH Mozenu atoma Tomcona u Pesepdopra.
JTUHEN4aToro PaccmatpuBath, nccie10oBaTh U OMUCHIBATh JTMHEHYAThIE CIIEKTPHI.
CIIEKTpa BOJIOPOJIa Ha OCHOBE @opmynrpoBaTh KBaHTOBBIE MOCTYyNaThl bopa. OOBACHATH MHEHYAThIE CIIEKTPBHl aTOMa BOJOPOJa Ha
KBaHTOBBIX MOCTYNaTOB bopa. OCHOBE KBaHTOBBIX NOCTynaToB bopa.
PaccunthiBaTh B KOHKPETHOM CUTyallMM YaCTOTY U JJIMHY BOJIHBI HMCITYCKaeMOTO (DOTOHA IPH Mepexoe
JlabopaTopnasi paGora: aToMa M3 OJIHOTO CTAllMOHAPHOTO COCTOSIHUS B JIPYyroe, SHEPrur0 MoHW3auuu atoMa. Haxoauts B
7. HabmroeHue CIIoIHOro U JUTEpaType U MHTEpPHETE CBEJICHHs O (paKTax, MOATBEPHKAAIOUINX CI0KHOE CTPOCHUE aToMa, O paboTax
JIMHENYATOro CIEKTPOB. YUEHBIX IO CO3JaHUI0 MOJENM CTPOEHUS aToMa O IPUMEHEHHMM JIa3epoB B HAyKe, MEIUIMHE,
HPOMBIIIJICHHOCTH, OBITY.
Bo1aensaTe poib pOCCUICKUX YUEHBIX B CO3aHUU U MCIIOJIb30BaHUHU JIa3€POB.
['OTOBUTH Mpe3eHTAMHU U COOOLICHHS IO U3YYEHHBIM TeMaM
dusznka CocTaB M CTpOEHHE aTOMHOTO JlaBaTh ompenieneHusi MOHSATHI: MAacCOBOE YHCIIO, HYKJIOHBI, SiAEPHbIE CHJIbI, TeEeKT Macc, BHEprus




aTOMHOTIO sApa | sapa. CBSI3M, yJEJIbHAs SHEPrUsl CBS3M aTOMHBIX sAJ1iep. PaqnoakTUBHOCTD
8 4.=7u.+1u. N3oTomnsl. SnepHble CUITBL NepUoJ Mojypacnaja, HCKYCCTBEHHAsl paJlMOaKTUBHOCTb, SIIEPHBIE PEAKIMM, DHEPreTUUYECKUN BBIXO]
peseps Hedekt macchl v SHEPrHs CBSA3M | AACPHON peaklny, LEMHas sSAepHas peakuus, KodPQPHUIMEHT pa3MHOKEHHSI HEHTPOHOB, KpUTHUYECKAS
sanapa. Macca, peakTOpbl - Pa3MHOXKUTENM, TepMosiiepHas peakuus. CpaBHMBaTh CBOICTBA IPOTOHA M
PagnoaxtuBHOCTH. Bujsl HeliTpoHa. OmnuceiBaTh MPOTOHHO-HEUTPOHHYIO MOJenb sapa. OmnpenensiTs COCTaB SAEp Pa3IudHbIX
PaaOaKTUBHBIX PEBPALLECHUN 3JIEMEHTOB C TIOMOMIBIO TabauIBl MeneneeBa. 1M300paxars U 4NTaTh CXEMBI AaTOMOB.
aTOMHBIX SJEP. CpaBHUBATH CUITY IEKTPUUYECKOTO OTTAJIKMBAHUS IIPOTOHOB U CUITY CBSI3U HYKJIOHOB B si/Ip€.
3aKoH paMOaKTHBHOTO pachaa. | BeUUCIATh neeKT Macc, SHEPTHUi0 CBSA3M M YIACIBbHYIO SHEPTHIO CBS3M KOHKPETHBIX aTOMHBIX SIEp.
Mertoapl HAOMIOCHUS U AHanu3upoBaTh CBA3b YAEIbHOMN SHEPIUHU CBS3H C YCTONUHUBOCTBIO SJEP.
perucTpaiuu 3MeMEHTapHbIX [lepeuncnsat  BUABI  paJUMOAaKTHMBHOIO  pacmaja aroMHbIX — sanep. CpaBHMBaThb  CBOICTBa
YaCTHII. anbda-, 6eTa- U raMMa-u3TydYeHUH.
SnepHble peakuuu, peakiuu 3anuceIBaTh, OOBSCHITH 3aKOH PAJMOAKTHBHOTO paclaja, yKa3blBaTh I'PAaHUIBI €ro MPUMEHHMOCTH.
JeJIeHns ¥ cuHTe3a. llennas OnpenensTb B KOHKPETHBIX CUTYalUsIX YUCIIO HEPACTIaBILIUXCS sIIEP, YUCIIO
peakuus AeneHus suep. pacnaBIINXCS AEP, MEPUOA MOITypacHaaa.
TepmosiiepHbIil CUHTES. 3anucelBaTh sAlAepHble peakuuu. OmnpenensaTe NPOAYKTHl ANEpHBIX peakuuil. PaccunTeiBaTh
[IpuMeHeHue siIepHOM SHEPTUU. | SHEPTUUYECKHUM BBIXOJ SIACPHBIX PEaKIIHA.
OnunceiBaTh MEXaHM3MBl JEJIECHMS sAIep M LEeNnHOM sAnepHoM peakuuu. CpaBHMBATh SIEPHBIE U
JlabopaTopHas pabora: TEPMOSIICPHBIE PEAKIIUU
8. Onpenenenrie UMIyiIbca U y4acTBOBATh B OOCYXICHUU MTPEUMYIIIECTB U HEJJOCTATKOB SIAEPHON SHEPreTUKH
SHEPrUM YaCTULBI TIPU HaxonuTs B nmureparype U HHTEpHETE CBEJEHUS 00 OTKPBITUM MPOTOHA, HEUTPOHA, PaIMOAKTUBHOCTH, O
JBUKCHUHM B MATHUTHOM I10JIE IIOJIyYE€HUH U UCTIONIB30BAHUH PAJMOAKTUBHBIX N30TOIIOB HOBBIX XUMHYECKUX JIEMEHTOB.
Beiaenate posb pOCCHHCKHX YYEHBIX B HCCIECJOBAaHMSAX aTOMHOIO $Ipa, OTKPBITUM CIIOHTAHHOTO
JIeJICHUsT sep ypaHa, Ppa3BUTHM SJICPHOM SHEPreTUKHU, CO3JaHUU HOBBIX H30TONMOB B DAAA
(OO6benMHEHHBIN MHCTUTYT SIICPHBIX UCCeoBaHui B T. J[yOHe).
["'0TOBUTH Npe3eHTALUHN U COOOLIEHUS IO U3YYEHHBIM TEMaM.
OneMeHTapHble | DJIEMEHTapHbIE YaCTULBL. JlaBaTh omnpenencHue NOHATHN: aHHUTWIIALIAS,
YaCTHLIBI DyHIaMEHTAIbHBIE [TepeunciaTs OCHOBHBIE CBOMCTBA MJIEMEHTAPHbBIX YACTHII.
3u=2 y+lu. B3aUMOJICHCTBUSA. Y CKOPUTEIU BoiaensaTs rpynmsl 3J€MEHTapHBIX YacTHLl. IlepeunciiaTe 3aKOHBI COXpPAaHEHUs, KOTOPbIE BBIIOIHAIOTCS
peseps 2JIEMEHTaPHbIX YaCTHIL IIPY NIPEBPAILECHUAX YACTHII.
OnuceiBaTh MPOLECCH AaHHUTWIISALIAY YaCTUL M aHTUYACTULL U POXKICHUS NIEKTPOH-TIO3UTPOHHBIX T1ap.
KonTtpoJsbHbie padoThbI: Ha3piBaTh 1 cpaBHMBATh BUJbI (PYHIAMEHTAIBHBIX B3aMMOICHCTBHIH.
4. KanroBas usuka OnuceIBaTh poJib YCKOPUTEIEH B U3yYEHUH 2JIEMEHTAPHBIX YaCTHULL.
HaxonuTh B nutepatype U HHTEpPHETE CBEIEHUS] 00 UCTOPUU OTKPBITUS, 3JIEMEHTapHBIX YaCTHIL, O TPEX
JTanax B pa3BUTHU (PU3UKU 3JIEMEHTaPHBIX YACTHIL.
OnuchIBaTh COBPEMEHHYIO (PU3HUECKYIO KAPTUHY MHpa.
['OTOBUTH Mpe3eHTAMHU U COOOLICHHSI IO U3YYEHHBIM TeMaM
Crpoenue BCeJIEHHOH S 4.
Conneunas CouniHeuHas cucrema: IaHeTsl M | J[aBaTh ompeesieHue MOHATUN: MapceK, acTPOHOMHUYECKas elMHUIIA, Nepurenuil, adgenui, conHedHoe
cUCTeMa. MaJible Tesa, CUCTeMa 3eMIIsl- 3aTMEHUE' JIyHHOE 3aTMEHHME, IUIAHEThl 3€MHOM TpYIIBl, IUIAHETBI-TUTAHTBI, acCTEPOUT, METEOD,

Crpoenue u

Jlyna.

METEeOpUT, (oTocdepa, CBETHUMOCTh, MPOTyOEepaHel, Iyabcap, TPOTO3BE3/a, CBEPXHOBAs 3BE37a,




SBOJIIOLUA
Bcenennoit
54.

Crpoenue u 3Bomtonus CosHua
u 3BE371. Kimaccudukarus 3BE31.
3BE31bI M1 ICTOYHUKH UX
SHEPIHH.

lNanaktuka. CoBpeMeHHbIE
MPEJCTABICHHUS O CTPOCHHUU U
3BOJIOLIMY BCeneHHoM.

JlabopaTopHnas padora:
9. Onpenenenue nepuoaa
oOpareHus JBONHBIX 3BE3T

Haoaronenns:

Beuepnue nabmoaeHus 3BE31,
JIyHBI ¥ TITAaHET B TEJIECKOIT HITH
OMHOKIIb.

HccaenoBanue:
Uccnenosanue aBikeHnsa
JIIBOMHBIX 3BE3]]

rajakThkKa, KBa3ap, KpacHOE CMEIIEHUE, TeOpHs boabmoro B3peiBa, BO3pacT BeeeHHOM.

Habmromate JlyHy W TuUlaHeThl B TeNecKoml. BpimensaTs ocobeHHOcTH cuctembl 3emist - JlyHa.
PacrniozHaBate, Mo1enMpoBaTh, HAOIIOATh JIYHHBIE U COJTHEUHBIE 3aTMEHUS.

OOBsicHATh TPUIKMBHI U OTNIMBBEL. OnuceiBaTh cTpoeHre ConHeuHOU cucTeMbl. [lepeuncisaTs miaHeTsl U
BUJbI MabIX Ted. OnuceiBath crpoeHne Connna. Habmogats conneunsle nsatHa. ColOinonaTh mpaBuiia
0€30MacHOCTH MPHU HAOIIOACHUN

CounHna.

[lepeuncnsaTe TUNUYHBIE TPYNIBI 3BE3/, OCHOBHBIE (M3MYECKHUE XApAaKTEPUCTHKH 3BE31. ONHCHIBATH
IBOJIIOIMIO 3BE3]] OT poxkaeHUs 10 cMepTu. Has3biBaTh caMble sipkue 3BE3/bI U co3Be3aus. [lepeuncnarp
BUJBI TAJIAKTUK, OIMCBHIBATH COCTAB M CTPOCHWE TAIAKTHK. BBIAETSATH MIICUHBIA MyTh CPEIU IPYTHX
rasiakTuk. Onpenensate Mecto ConHeuHo# cuctemsbl B ['anaktuke. OnieHUBAaTh NOPSAJOK PACCTOSHUM 10
KOCMUYECKHX OOBEKTOB.

OnuceIBaTh CyTh KPaCHOTO CMEILEHHS U €r0

UCIOJIb30BAHUE TIPU U3YUYEHUU TaJIaKTUK.

[IpuBOANTH KpaTKOE U3JI0KEHNE TEOPUHU bOJIBIIOTO B3pbIBA K TEOPHUM pacuiupstonieiics BeeneHHon.
PaGoTaTh B mape ¥ rpyrie npy BEITOJHEHHH MTPAKTUICCKUAX 33 TaHHH.

Ucnonb3oBars HMHTepHET A5 moucka M300paXKeHHM KOCMUYECKUX OOBEKTOB M MHQOpMAIu 00 HX
OCOOEHHOCTSIX.

VYyacTBoBaTh B OOCYXJIEHUM W3BECTHBIX KOCMHYECKHMX HCCIeOBaHUN. Bbloenars coBeTckue Hu
pOCCUICKHE JOCTHXKEHHUS B OO0JIACTM KOCMOHAaBTUKM UM HCCIeAOBaHMS KocMoca. OTHOCUTBCA C
YBaKE€HHEM K POCCHUMCKUM yYEHBIM M KOCMOHABTAaM.

HaxonuTs B uTepaType U HHTEpHETE CBEACHUS Ha 3aJJaHHYIO TEMY.

["'OTOBUTH NPE3EHTALUHU U COOOLICHHS 10 U3YYEHHBIM TeEMaM
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