1.I11anupyeMbie pe3yabTAThI H3VUYEHHS VIeOHoro npeamera « husuxa» 10-11

B pesynbrare m3ydenus kKypca (pU3MKM Ha YpOBHE CPEIHEr0 OOIIEro oOpa3oBaHMs BBITYCKHUK

HaY4YUTCA:

OOBSICHATH Ha MIPUMEPAX POJIb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHHMKU U TEXHOJOTHH, B
MPAKTUYECKOU JICSITEIILHOCTH JIFOJICH;

JeMOHCTPUPOBATh Ha MpUMEpax B3aWMOCBA3b MEXAy (HU3UKOW M JIpyruMHU
€CTECTBEHHBIMU HayKaMH;

yCTaHaBJIMBAaTh B3aMMOCBSI3b E€CTECTBEHHOHAYYHBIX SIBIEHUH U MPUMEHSTH
OCHOBHBIE (PU3MUECKUE MOJENIH Ul UX ONUCAHUS U OOBSICHEHMUS,

UCTONB30BaTh  MH(OpMAMiO  (QHU3MUECKOrO0  COJACpKAHUSA TpPU  pEIICHUH
y4€OHBIX, MPAKTUUECKUX' MPOEKTHBIX M MCCIEAOBATENbCKUX 3a1ay, UHTETPUPYS
MH(POPMALIMIO U3 PA3JIUYHBIX UCTOUHUKOB U KPUTUYECKU €€ OLICHUBAs;

pasnuyaTth U YMETh MCIOJb30BaTh B Y4€OHO-HMCCIIEI0BATENbCKOW JEATEIIbHOCTH
METO/BI Hay4YHOTO IMO3HAaHWs (HAOJIO/IEHHE, OMMCAHWE, U3MEPEHHE, IKCIIEPUMEHT
BBIJIBUKEHUE TUIIOTE3bl, MOJAEIUPOBAHHUE U T.J.) U (POPMBI HAyYHOI'O IO3HAHUSA
(dakTbl, 3aKOHBI, TEOpHH), AEMOHCTPHPYS Ha TpUMEpax HX pOJIb U MECTO B
Hay4YHOM I1O3HaHMH;

BBIIIOJHATh MPSMbIE U KOCBEHHbIE H3MEpEHUs (U3NYECKUX  BEJIUYMH,
BbIOMpAsk U3MEPUTEIbHbBIE IPUOOPHI ¢ YUETOM HEOOXOAMMOIN TOYHOCTH U3MEPEHUIH,
IUIAHUPOBATh XOJ| W3MEPEHHH, NOoJy4yaThb 3HAYEHUE H3MEPSEMOM BEIMYMHBI U
OLIEHUBATh OTHOCUTEJbHYIO MOIPEIIHOCTD 10 33JaHHBIM (hopMyTaMm;

MIPOBOJIUTh HCCIIEJOBAHUS 3aBUCHUMOCTEH MeXny (HU3HMUECKUMH BETUYMHAMMU:
BBIIIOJHATh W3MEPEHUS, Ha OCHOBE HCCIIECIOBAaHUS ONPEICNSITh 3HAYCHUS
apaMeTpoB, XapPaKTEPU3YIOIIUX HAHHYIO 3aBHCHUMOCTb MEXIYy BEJIWYMHAMH, U
JlenaTh BBIBOJ C YYETOM ITOTPEIHOCTEN U3MEPEHUH;

UCMOJb30BaTh JUIl ONMCAHUS XapakTepa MpOTeKaHWs (QU3MUECKUX IMPOLIECCOB
¢u3nveckre BeIMYUHBI U IEMOHCTPUPOBATh B3aUMOCBSI3b MEXy HUMH;
HCIIOJIb30BaTh IS ONHMCAHMSI XapakTepa HpPOTEKaHUs (QU3NYECKUX IPOLECCOB
¢u3nyecKue 3aKOHbI ¢ y4ETOM IPAaHULl UX TPUMEHUMOCTH;

pelaTe KayeCTBEHHBIE 3alayd (B TOM YHCIE U MEXIPEAMETHOIO XapakTepa):
UCTONB3ys  MOJENM, (U3MUECKHMe BEIMYMHBI U 3aKOHBI,  BBICTpaMBaTh
JIOTUYECKHE IENOYKU OOBSICHEHHUs ([I0Ka3aTeNbCTBA) IMPEAJIOKEHHBIX B 3ajadax
MPOILIECCOB (SIBIICHUI),

pemiatb pacy€THble 3aJaud C SBHO 3aJaHHONW (U3MYECKOH MOjenblo: Ha
OCHOBE aHAJIN3a yCJIOBHUS 3a7a4yl BBLACTATH (PU3MUECKYIO MOJIeNb, HAXOIUTh
¢u3nyecKkne BETUYMHBI U 3aKOHBI, HEOOXOJUMBbIE U JOCTATOYHBIE AJIsl €€ peleHus,
IIPOBOAMTH PACUETHI U OLIEHNUBATH MOJIyYEHHBIN PE3YIIbTAaT.

YUUTHIBaTh TPAHUIBl NPUMEHUMOCTH H3YYEHHBIX  (U3NYECKUX  MOJelel
IIPU pelIeHnn GU3NIECKUX U MEKIPEIMETHBIX 33/1a4;

UCIOJIb30BaTh HMH(OpPMALMIO W MNPUMEHSTh 3HAHUS O NPUHLUIAX PabOThI
U OCHOBHBIX  XapaKTEpUCTHKAaX W3YYEHHBIX MalllMH, NpPUOOPOB U JIPYrHX
TEXHUYECKUX YCTPOUCTB Ul PEILICHUs] MPAKTUUYECKUX, Y4eOHO-HUCCIeT0BATENbCKUX
Y IPOEKTHBIX 33]1a4;

UCIOJb30BaTh 3HAHUSA O (PU3MYECKMX OOBEKTaX M IMpoleccax B IOBCEIHEBHOU
KHU3HM JUIsL oOecriedeHusi Oe30MacHOCTH MNpH oOOpalleHud ¢ npubopamu U
TEXHUYECKUMH YCTPOMCTBaMHM, Ui COXPAHEHHS 370POBbSl M COOJIIOJIEHUS HOPM
9KOJIOTMYECKOTO IOBEACHUS B OKpYXKAloOIIeW cpere, s NPHUHITHS pPELICHU B



[IOBCEIHEBHOU KU3HHU.

BeinmyckHuK Ha 6a30BOM YpOBHE ITOJIyUYUT BO3MOKHOCTb HAY4YUThCS:

MOHUMATh M OOBACHATH LETOCTHOCTh (PU3UUECKON TEOPUH, ONPEACTIATh TPAHUIIBI €&
IIPUMEHUMOCTH U MECTO B PSILy APYTuX (pU3HUECKUX TEOPUd;

BJIaJE€Th  NpuUéMaMU  IIOCTPOCHUSI  TEOPETUUYECKUX  JIOKAa3aTelbCTB,  a
TaK)Ke MPOrHO3UPOBAHHUA OCOOCHHOCTEH MpOTEKaHUs (PHU3MUECKUX SBICHUUA U
IIPOLIECCOB Ha OCHOBE MOJYYEHHBIX TEOPETUYECKUX BBIBOJIOB U JOKA3aTENIbCTB,;
XapaKTepU30BaTh CUCTEMHYIO CBSI3b  MEKIY OCHOBOIIOJIATAIOUIMMHM HayYHBIMU
MOHATUSIMU: IIPOCTPAHCTBO, BpeMs, MaTepus (BELLECTBO, MOJE), IBUKEHHUE, CHUIIA,
SHEpIus;

BBIIBUTaTh THIIOTE€3bl HA OCHOBE 3HAHHMS OCHOBOIOJIATAIOUINX (DU3NYECKHUX
3aKOHOMEPHOCTEN U 3aKOHOB;

CaMOCTOSITENIbHO IUIAHUPOBATh U POBOJUTH (PU3NUECKUE IKCIIEPUMEHTHI;
XapakTepu3oBaTh IJI00aJbHbIE NPOOJIEMbI CTOSIIME IEpel] YeIO0BEYECTBOM
(9HepreTUyecKHe, ChIpbEBbIC, HKOJOTHUECKUE), U POJb (PU3UKHU B PELICHUU ITUX
npooieM;

pelarb IPAKTUKO-OPUEHTHUPOBAHHBIE KayeCTBEHHbIE U pacueTHble
¢usnveckne 3amaun ¢ BBHIOOPOM (U3WYECKONW MOJEIH, WCIIONB3YSl HECKOJIBKO
¢u3nYecKUx 3aKOHOB WM  (OPMYJI, CBS3BIBAIOIIMX H3BECTHbIE (PU3UUECKUE
BEJIMYMHBI, B KOHTEKCTE MEXIIPEAMETHBIX CBSI3€i;

OOBSICHATh NPUHLUNBI pabOTBl M XapaKTEPUCTUKHU H3YYEHHBIX  MallMH,
puOOPOB U TEXHUYECKUX YCTPONUCTB;

OOBSICHATH  yCJIOBUSL TNpPUMEHEHHS (U3MUYECKHMX MOJeNeld TpU  pPEHICHUU
¢bu3nvecKkux 3a1ad, HAXOAWUTh AJEKBATHYIO MPEIOKEHHOW 3amade (U3NIECKYIO
MoOJIeNlb, pa3pemarbh NpoljeMy Kak Ha OCHOBE MMEIOLIMXCSl 3HAaHUM, Tak U NpHU
IIOMOLIY METOOB OLICHKHU.

JIn4HOCTHBIE, MeTanpeAMeTHbIe, IpeIMeTHbIC Pe3yJbTAThI 0CBOCHHS Kypca (pU3NKH,
JIM4HOCTHBIE pE3yNIbTATHI:

YMEHHUE YIPABJISITh CBOCH MTO3HABATEILHOM JESTEIBHOCTHIO;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIe caMOOOpa30BaHUIO, HA
NPOTSDKEHUM BCEH JKU3HU; CO3HATENIbHOE OTHOLICHUE K HENPEPhIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIIENTHOM MpodeccuoHaIbHOM M 00IIECTBEHHOM
NesTeNbHOCTH;

YMCHHUEC COTPYAHNYATE CO B3pPOCIIbIMHU , CBEPCTHUKAMU, ICTHEMU MJIAAICTO BO3pacTa
B 00pa3oBaTesibHOM, yueOHO-HCCIe10BaTeNIbCKON, MPOSKTHON U APYTUX BUIAX
NesTeNbHOCTH;

c(OpMHPOBATH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH; OCO3HAHHNE 3HAYMMOCTH HAYKH, BIIQJICHUE JIOCTOBEPHON
uHpopManuei o NepeioBbIX TOCTUKEHUAX U OTKPBITHIX MHUPOBOM M OT€YECTBEHHON
HayKH; 3aUHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U OOIECTBA;
TOTOBHOCTb K HAYYHO- TEXHUYECKOMY TBOPUYECTBY;

YYBCTBO TOPJIOCTH 32 POCCUICKYIO (PU3UUYECKYIO HAYKY, TYMaHH3M;

MOJIOKUTETILHOE OTHOIIEHUE K TPYAY, LIeIeYCTPEMIEHHOCTD;

9KOJIOTHYECKas KyJIbTypa, Oepe’kHOe OTHOLIEHHE K POAHOM 3emJie, TPUPOTHBIM
6orarctBam Poccuu 1 Mupa, HOHUMaHWE OTBETCTBEHHOCTH 32 COCTOSTHHE
MIPUPOJHBIX PECYPCOB U Pa3yMHOE IMPUPOIOTIONH30BaHHUE.

MetanpeameTHble pe3yJbTaThl:
1) ocBoeHHE pETyISITUBHBIX YHUBEPCAIBHBIX YYEOHBIX CHCTBHIA:

CaMOCTOSITENIHO OMPENENSTh 1I€TH, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIE
3a/lauM B 00pa30BaTeNIbHON ACSITEIbHOCTU U )KU3HEHHBIX CUTYalHSIX;



OLICHUBATb PECYPCHI, B TOM YKCJIE BpEMs U Ipyrue HEMaTepHUAIbHBIE PECYPCHI,
HEOO0XOANMBIE AJIs TOCTUKEHHUS TIOCTaBIEHHON paHee LeIH;

COIIOCTABJIATH UMEIOLUECS BO3MOKHOCTH U HEOOXOUMBbIE JJIs1 JOCTUIKEHUSI LIETU
pecypesl;

OIIPEAEIATh HECKOJIBKO IIyTEH JOCTH)KEHHUS TOCTABJICHHOW LIENIH;

3a/1aBaTh IIapaMeTpPbl U KPUTEPUH, 110 KOTOPBIM MOYKHO OIPEIENATh, YTO LIEIIb
JNOCTUTHYTA,;

COIOCTABJIATH ITOJyYEHHBIN PE3yJIbTaT JEATEIbHOCTH C IIOCTABICHHON paHee
LIETIBIO;

OCO3HABATh MOCIEACTBYSI TOCTHKEHUS IIOCTABICHHON LIEJIN B AEATEIbHOCTH,
COOCTBEHHOM KHM3HM U )KU3HU OKPYXKAIOILUX JIFOJEH;

2) OCBOCHHE ITO3HABATEIILHBIX YHHBEPCAIBHBIX y4COHBIX JICHCTBUIL:

KPUTHYECKH OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO C PA3HBIX MO3ULIUN;
pacmno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUMs B MHPOPMAIIMOHHBIX UCTOUYHUKAX;
KCIOJIb30BATh PA3JIMYHbIE MOJIEIIBHO-CXEMATUYECKUE CPEACTBA JUJIS IPEICTABICHUS
BBISIBJICHHBIX B MH(DOPMAIIMOHHBIX ICTOYHUKAX MMPOTUBOPECUUN;

OCYILIECTBIISTh Pa3BEPHYTHIA MH(POPMAIIMOHHBII MMOMCK U CTABUTh HA €r0 OCHOBE
HOBBIE 33/1a4H;

MCKATh U HAXOJUTh 0000IIEHHBIC CIIOCOOBI pEIICHMS 3a/1a4;

MIPUBOJUTH KPUTHUECKHE aPTYMEHTHI, KaK B OTHOIIIEHUH COOCTBEHHOTO CYXKICHHS,
TaK U B OTHOLLIEHUH JIEVCTBUI U CYKJIECHHUI APYroro 4eJIOBEKa;

aHAJIM3UPOBATH U MPEOOPa30BaTh MPOOIEMHO-TIPOTHBOPEUHUBBIC CUTYAIUH;
BBIXOJMTH 32 paMKHA y4eOHOTO IIpeIMEeTa M OCYIISCTBIIATh [IEJICHAPABICHHBIN
MTOMCK BO3MOKHOCTH UIMPOKOTO MEPEHOCA CPEJICTB U CIIOCOO0B JAEHCTBUS;
BBICTPauBaTh MHAMBHUIYAIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTrpaHUYEHUS CO CTOPOHBI APYTHX YUACTHUKOB U PECYPCHBIE OTPAaHUYECHNUS;
3aHMMATh Pa3HbIC MMO3UIMHU B IO3HABATEIBHOMN JAEATEIbHOCTH;

3) OCBOCHHE KOMMYHHMKATHUBHBIX YHHBEPCAIbHBIX YYCOHBIX JICHCTBUIL:

OCYILIECTBIIATH JEJI0BYI0O KOMMYHHUKALMIO KAK CO CBEPCTHUKAMU, TaK U CO
B3POCIIBIMU;

IIPU OCYLIECTBIEHUHU I'PYNIIOBOM pabOThI ObITh KaK pyKOBOJUTEJIEM, TaK U YJICHOM
MIPOEKTHON KOMaH/Ibl B pa3HbIX POJISX (T€HEPaTOpOM HAEH, KPUTHKOM,
UCTIOJTHUTEJIEM, NTPE3EHTYIOIUM U T. [1.);

Pa3BEPHYTO, JIOTUYHO M TOYHO M3J1araTh CBOXO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
aJIeKBAaTHBIX (YCTHBIX, TMCBbMEHHBIX) S3BIKOBBIX CPE/CTB;

pacrno3HaBaTh KOH(PIUKTHOT€HHbIE CUTYallUU U MPEA0TBpaIlaTh KOHQIUKTHI 10 UX
aKTUBHOM (a3bl;

COI'JIACOBBIBATh MO3MUIIMU YJICHOB KOMaH/Ibl B Ipoliecce paboThl Haa OOLIM
MPOAYKTOM/pelIeHUEM;

MIPEICTaBIATh YOJUYHO PE3yIbTaThl MHAUBUIYAIbHOMN U IPYNIIOBON
NEeATEIbHOCTH, KaK Iepe]] 3HaKOMOM, TaK U IIepe]i HE3HAKOMOM ayIuTOPHEN;
no0oupaTh NapTHEPOB JUIA AET0BOM KOMMYHHUKALIMHU, UCXOAS U3 COOOpaskeHH
Pe3yJIbTaTUBHOCTU B3aUMOJEHUCTBHS, a HE JIMYHBIX CUMIIATHH;

BOCIPUHHUMATh KPUTHUECKHE 3aMEUYaHUsI KaK pecypc cOOCTBEHHOTO pa3BUTHS;
TOYHO U €MKO (hOpPMYJIMPOBATh KaK KPUTHUECKUE, TaK U 0J00pUTEIbHbIE 3aMEUaHUS
B a/Ipec JAPYrux Jrojel 1 00pa3oBaTeNlbHON KOMMYHUKAIMH, H30eras IpH 3TOM
JINYHOCTHBIX OLICHOYHBIX CYKJIECHUM.

[IpenmeTHBIE PE3YNBTATHI:

c(OopMHPOBATH MPEACTABICHUS O 3aKOHOMEPHOMN CBSI3U M T03HABAEMOCTH SIBJICHUN
MPUPO/IBI, 00 0OBEKTUBHOCTH HAYYHOI'O 3HAHHUS, O POJIU U MecTe (PU3HKH B
COBPEMEHHOW Hay4HOM KapTHHE MHUpA; TOHUMaHUE POJu PU3UKHU B (OPMUPOBAHUH



Kpyro3opa u GyHKIIHOHATHHONW TPaMOTHOCTH YEJIOBEKA JUIS PEIICHUS MTPAKTUIECKIX
3a/1a4;

® BIAJCHHE OCHOBOMOJATAMOIINMH (PU3MUESCKUMHU MOHITHSIME, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPHUSIMH, YBEPEHHOE M0JIb30BaHNe (PU3NUECKON TePMUHOJIOTHEN U
CHMBOJIMKOM;

e chopMHpPOBAaHHOCTH MPEACTABICHUHN O (PU3NUECKON CYIIIHOCTH SIBJICHUI IPUPOJIBI,
BUJIaX MaTepHH, IBMXKEHUHU KaK CIIOCO0e CYIIECTBOBAHUS MAaTEPUH; YCBOCHHE
OCHOBHBIX UJEH MEXaHUKH, aTOMHO-MOJIEKYJIIPHOTO YYE€HHS O CTPOCHHUH BEILECTBA,
AJIEMEHTOB 3JIEKTPOIUHAMUKN KBAHTOBOM (PU3MKU; OBIIaZICHHE MOHATHIHHBIM
anmapaToM U CUMBOJIMYECKUM SI3BIKOM (DU3UKH,

e BIIAJICHHE OCHOBHBIMHU METOJAMH Hay4YHOTO MO3HAHUS, UCIIOJIB3YEMbIMU B (PU3UKE:
Ha0It0/IeHue, ONUcaHe, U3MEpPEHHE, SKCIIEPUMEHT; BIIaJICHUE YMEHUSIMU
00pabaTeIBaTh pe3yNbTaThl U3MEPEHUH, OOHAPYKUBATH 3aBUCHMOCTh MEXKTY
(bu3MYeCKUMHU BeIMUYNHAMU; OOBSCHATH MOJTYYSHHbIE PE3YIbTAaThl U JIENIaTh BBIBOI;

® BJIAQJICHHE YMEHUSMH BBIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIATAOIINX
(U3HUECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPSITHh X IKCIEPUMEHTATBHBIMU
cpenacTBamMu, GOpMyIUpYs LENIb UCCIEIOBAHMS; BIaJeHUE YMEHUSIMU OIKCHIBATh U
OOBSICHSITH CAMOCTOSITEIILHO MPOBENEHHBIC SKCIICPUMEHTHI, aHATTM3UPOBAThH
PE3yNbTaThI MOJIYYEHHON U3 IKCIEPUMEHTOB HHPOPMAIINH, OTPEIEIATh
JIOCTOBEPHOCTD IMOJYYEHHOTO PE3YJIbTATA;

e yMEHHE pelIaTh NPOCThie (PU3HUECKUE 3aJaUH;

e chopMHPOBAHHOCTH YMEHHUS IPUMEHSITH IMOJTYYCHHbIE 3HAHUS JIJI51 OOBSICHEHUS
yCIOBUH MpOTeKaHUs PU3NYECKUX SBICHUHN B IPUPOJE U I MIPUHITHS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

e OoHUMaHHE (PU3UUECKUX OCHOB M MPUHIUIIOB JEHCTBHUS MAIIMH U MEXaHU3MOB,
CPEICTB MEePEABUKECHUS U CBSA3H, OBITOBBIX MPUOOPOB, MPOMBIIITICHHBIX
TEXHOJIOTMYECKHUX MPOLECCOB, BIMSHUS UX HA OKPYKAKOLIYIO CPEly; OCO3HAHUE
BO3MOXKHBIX PUYHUH TEXHOTCHHBIX M 3KOJOTHYECKHUX KaTacTpod;

¢ chopmMHpPOBAaHHOCTH COOCTBEHHOM MO3UIUU TI0 OTHOIICHUIO K (PH3UIEeCKON
nH(pOpMaIIUY, TOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

e chOpPMHPOBAHHOCTH CUCTEMBI 3HAHUN 00 OOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX U TEOPHSIX U MPEACTABJICHHUH 0 neicTBUH BOo Beenenno pusnyueckux
3aKOHOB, OTKPBITBIX YCIOBHUSX;

e 0TpabOTAaHHOCTh YMEHUS UCCIIEI0BATh U aHAJIM3UPOBATH pa3HOOOPa3HbIE
(bu3uYecKre SBJICHUS U CBOWCTBA OOBEKTOB , OOBACHITH T€0(U3UIECKUE SIBICHUS U
MIPUHIIMIIBI pa0OTHI U XapaKTEPUCTUKHN MPUOOPOB U YCTPOUCTB;

®  YMEHHE pelIaTh CIOXKHbBIC 3a7a4H;

e BrajeHue yMEHUSIMU BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIMOJIATAFOIINX
(hbU3UYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, MPOBEPSTH UX IKCIEPUMEHTATHHBIMU
cpenacTBamMu, GopMyIUpPYs IENb UCCIIEeI0OBAHUS;

e BraaeHue MeToaMU CaMOCTOSITEILHOTO TUIAHUPOBAHUSA U TMPOBEJCHUE (PU3UIECKUX
SKCIIEPUMEHTOB, ONTMCAHNE U aHAIN3a MTOJIYYeHHOM U3MEpUTENbHONU HH(OpMAIUH,
OIpeAeIIeHUE JOCTOBEPHOCTH MTOJIYUYEHHOI'0 PE3YIIbTaTa;

o CdopmMupoBaHHOCTH YMEHHUSI MPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
MOCIEACTBHS OBITOBOM M MPOU3BOICTBEHHON JIEATEIILHOCTH YEIOBEKa, CBI3aHHOMU C
(bu3MYECKUMHU POLECCAMH , C TTO3UIIMIA IKOJIOrMYECKOi 0e30MacHOCTH.

2. CoaepxaHue y4eOHOro npeamMera «busnka

[TpenycmoTpeHHas mporpaMMoil pe3epBHOE BPEMs B KOJIMYECTBE 7 4AaCOB, PACHPEEIICHO Ha
0TpabOTKY HABBIKOB pellleHus 3a1au 1o TeMam «MexaHuka» — 1 uac, «MonekynspHas pusuka



U TepMOAMHAMUKa» -1 "ac, «OCHOBBI AJIEKTPOAMHAMUKN»-2 Yac U Ha 00001IeHne 1
MOBTOPEHHE MPOIICHHOT0 MaTepuraia 3a Kypc 10 ki1. -1 1ki. u moaroroBky k EI'D mo -23 gaca.

®u3NKa U eCTECTBEHHO - HAYYHBIH MeTO/] MO3HAHUSI MPUPOABI (2 4.)

®usnka - pyHAaMeHTalbHas HayKa o npupoje. Hayunslit MeTon no3HaHus Mupa.
B3anmMocBs3p Mexay GU3UKON U IPYTMMHU €CTECTBEHHBIMH HAyKaMHU.

Metozbl HaydyHOT0 UCCieloBaHusl (pru3nUecKux sBieHuil. MonenupoBaHue (pU3NYECKUX
SIBJICHU U TIPOLIECCOB. 3aKOHOMEPHOCTH M CIy4aiiHOCTh. HaydHble (haKThl U TUTIOTE3HI.
®dusnyeckue 3aKOHbI U TPAaHULBI UX TPUMEHUMOCTH. DHU3nUecKre TEOPUU U IPUHLIMIT
cootBercTBUs. Pusndeckue BenuyuHbl. [lorpemHocTn n3mMepennit pusndeckux Beandut. Pois u
MecTO (pU3MKH B (OPMUPOBAHMH COBPEMEHHOI HayyHON KapTUHBI MMpaA, B MPAKTUYECKOM
JIeATeNIbHOCTH Jtoiei. DU3nKa U KyJapTypa.

Mexanuka (69 4.)

IIpeameTsl 1 3a1a4u KIlacCUYECKOM MexaHuku. KunemMarnueckue xapakTepuCTUKH
MEXAaHUYECKOT0 ABWKeHuA. Mozenu ten u aBuxkeHus. [Ipoctpanctso u Bpems. OTHOCUTENBHOCTD
MEXaHU4eCKOTo MBMKeHus. CucteMbl oTcuéra. CKaIsIpHBIE W BEKTOPHBIE (DU3MUYECKUE BETHUMHBI.
Tpaexropus. IIyte. [lepemenienue. Ckopocts. Y ckopenue. PaBHOMEpHOE U PaBHOYCKOPEHHOE
npsiMOJIMHEHOe ABrkeHne. CBoOOaHOE NajieHue Tell. PABHOMEpHOE IBUYKEHUE TOUKH 110
OKPYKHOCTH IIOCTYIIATEIbHOE U BPAILATEIILHOE IBU)KEHUE TBEPIOTO TEa.

BsaumopeiictBue ten. SABnenue nuepuuu. Cuna. Macca. HepiuaibHble cCUCTEMBbI OTCUETA.
3akoHbl AuHaMuKku HetotoHa. Cuna TskecTH, Bec, HeBecoMOCTb. CHIlbl YIPYTrOCTH, CHIIbI TPEHHUS.
3aKOHBI: BCEMHPHOTO TATOTEHUs, [ yKa, cyxoro Tpenus. Mcrnonp3oBanue 3aKOHOB MEXaHUKH IS
OO0BSICHEHUS IBUKEHUS HEOECHBIX TeJI U JUIsl Pa3BUTHUSI KOCMMUYECKUX UCCIIEI0BaHUM.

HNmnynbc MaTepuanbHOW TOUKU U CUCTEMBI. MIMITynbC cuiibl. 3aKOH COXpaHEHUS U M3MEHEHUS
umnyiasca. MomHocTs. MexaHndeckast 3HEpIHUsi MAaTEPUAIbHOM TOUYKH U CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHMYeCKOU sHepruu. Pabota CHIIBI.

PaBHOBecue MarepualbHOM TOUYKU U TBEPAOIO Tesa. MOMEHT CUIIBL. Y CIIOBHE PABHOBECHUS B
UCO.

PaBHOBecue xuakocTu U rasa. /laBinenue. J{BM>keHHE KUAKOCTU U ra30B KUAKOCTU. 3aKOH
COXPAHEHHUs SHEPTUH B TMHAMUKE KUJKOCTH.

JlabopaTopHbie padoThI:

N3y4eHne nBUKEHUS Tea 110 OKPYKHOCTH.

N3mepeHue )KECTKOCTU MPYKUHBI.

N3mepenue ko uienTa TpeHUs CKOJIbKEHUSI.

N3ydeHne 3aKoHa COXpaHEHUsI MEXaHUUECKON SHEPTUH.
W3y4eHne paBHOBECHS TeNA MOJ JEHCTBUEM HECKOIBKUX CHIL.

agrwbdE

IIpumepHBIE TEMBI IPOECKTOB:

1. HccnenoBaHue 3aBUCUMOCTHU YIIPYTOCTH MPYKHUH OT UX AJIMHBI U TOJIIIMHBI IPOBOJIOKH, U3
KOTOPOM OHU U3TOTOBJICHBI.

2. Omnpenenenue K03()PUIHEHTOB TPEHUS TTOKOS U CKOJIBKEHUS ISl PA3INYHBIX
MTOBEPXHOCTEN.

3. 3. K. llnonkosckuit. Uneu [{uonkoBckoro (1o ero paboram) u UX peaabHOE BOIUIOIICHHUE.
4. Co3zmaHuie MOJIEIH JIOAKHU, IBUKYIIEHCS 32 CUET PEAaKTUBHOU CHJIBI.
5. HccnenoBanue ycaoBHiA paBHOBECHS IIABAIOIIETO TeNa.

JlabopaTopHbie padoThI

1. H3mepenue TemmnepaTypbl )KUAKOCTHBIMU U HU(PPOBBIMU TEPMOMETPAMH.



2. DKcrepuMeHTallbHas MpoBepKa 3akoHa el - Jlroccaka (m3mepeHue
TEPMOJMHAMHUYECKUX TapaMeTPOB rasa).

IIpumepHBbIe TEeMBI IPOEKTOB:

1. DkcnepuMeHTAIbHOE MOATBEPIKICHUE Ta30BbIX 3aKOHOB (CXEMBI OIIBITOB,
MPEIJIOKCHHBIE BAMHU ).

2. MonenupoBaHHe ¥ U3rOTOBJIEHHE Ta30BOTO TEPMOMETPA, OCHOBAHHOTO Ha H300apHOM

WJIM U30XOPHOM IIPOIIECCE.

HccnenoBanue ycaoBuil pocta KpUCTaLIOB.

[IpoexTupoBaHue U MOJIETUPOBAHUE TETJIOBOTO JBUTATEIS.

How

Mouekyasipuasi pusuka 1 TepMoanHaMuka (36 4.)
OcHOBBI MOJICKYJIsIpHO-KHHETHYeckoi Teopun (MKT) u TepMoanHaMuKy. DKCIIEPUMEHTAILHBIC
nokasarenbctBa MKT. TennoBoe paBHOBecue. AGCOIOTHAs TeMIIepaTypa Kak Mepa cpeHei
KMHETUYECKOW SHEPIMM TEIUIOBOIO JBHMYKEHHU YaCTHULl BelecTsa. Mozens uaeanbHOro rasa.
JaBnenue raza. CBsi3b MEXKAY AABJICHUEM U CPEAHEN KMHETUUYECKOM dHEPruei moCcTynaTelbHOro
TEIJIOBOTO ABMKEHUS MOJIEKYJI UICAIBHOTO ra3a. Y paBHEHUE COCTOSIHUS UIEAIBHOIO ra3a.
VYpaBuenue MeneneeBa-Knanelipona. Belpaxenue uist BHyTpeHHeW sHepruu. 3akoH JlanbToHa.
I'a30BbIC 3aKOHBI.

ArperaThble cocTosiHus BeniectBa. dazoBeie nepexoasl. [IpeobpazoBanue 3Hepruu B
¢dazoBbIX nepexoax. HacelilieHHbIe M HE HAChIILIEHHBIE NTapbl. B3auMHbIe peBpallieHus KUAKOCTU
U raza. BnaxxsocTs Bo3gyxa. Mozenb ctpoeHus xkuakocTteld. [IoBepXHOCTHOE HaTsKEHUE.
CmauuBanue 1 HecMaunBanue. Kanwispsl. Moaens crpoenust TBepabix Tei. Kpucraminyeckue u
aMmopdHBbIC Tea.

Buytpennss sHeprus. Pabota u Teronepeaaya Kak criocoObl H3MEHEHUS! BHYTPEHHEH
SHEepruu. YpaBHEHUE TeII0Boro 6ananca. IlepBblif 3akoH TepMoAMHAMUKU. AnaOaTHBIN Mpolecc.
HeoOpaTtumocTs TemioBeix mporeccoB. Bropoii 3akon Tepmonnnamuku. [IpeobpazoBanue snepruu
B TerioBeIx MamuHax. ukn Kapuo [Ipunuunst neiicteus u KII/] TenioBbix MamiuH.
DKojorudeckue npoOaeMbl TEIIOIHEPTETUKH.

OcHoBbl 1ekTpoanHamMuku (404)

[IpenMer u 3aga4a 3IE€KTPOIMHAMUKU. DJIEKTPUUECKOE B3aUMOIEHCTBHE. 3aKOH
COXPaHEHHUsI NIEKTPUUECKOro 3apsaa. 3akoH Kynona.

OnexTpuueckoe nojie. Hanpspk€HHOCTD U MOTEHLIMAN 3JIEKTPOCTATHUECKOT o NoJist. JInHum
HaIpPsHKEHHOCTH U DKBUIIOTEHIMAIBbHBIE OBEPXHOCTH. [IpuHIMn cynepno3unuu nosuei. Pasnocts
noTeHuranoB. [IpOBOAHUKY U TUANEKTPUKU B AIEKTPUUYECKOM T0JI€. DIEKTPOEMKOCTD.
Konzaencarop. DHeprus aJIeKTpUYECKOTrO MOJIS.

[Tocrosinublif anexTpuyeckuit Tok. Cuna toka. Conpotusienue. [locnenoBarenbHoe u
NapajuIeJIbHOE COEIMHEHNE IPOBOAHUKOB. 3akoH Jxoyns - JleHna. DnekTpoaBHxKyIas CUia.
3axkoH OMa 1715 IOJTHOM Lenu. DNEeKTPUYECKUI TOK B IPOBOJHUKAX, 3JIEKTPOJIUTAX,
MOJIYTIPOBOJIHUKAX, Ta3ax U Bakyyme. CBEpXIIPOBOAMMOCTb.

MarnuTtHOoe nosue. BekTop MHAYKIIMU MarHUTHOTO noJis. [IpuHiun cyneprno3unyun
MarHuTHBIX ITOJIEW. MarHuTHOE 10J1e IPOBOJHUKA C TOKOM. JlelCTBHE MarHUTHOIO IOJIS Ha
IIPOBOJIHUK C TOKOM M JIBHKYILYIOCS 3apsDKeHHY0 yacTuily. Cuiia Amnepa u cuna JlopeHna.
SIBneHME PNEKTPOMAarHUTHOM MHAYKIIMK. MarauTHbii noTok. [IpaBuno JleHna. 3akoH
ANEKTPOMArHUTHOM MHAYKIMK. D/1C HHIYKIHMH B IBHKYIIMXCS IPOBOAHUKAX. SIBIeHHE
CaMOMHIYKIUU. THIYyKTUBHOCTb. DJIEKTPOMAarHUTHOE MOJI€. DHEPIHsl 2JEKTPOMAarHUTHOTO TIOJIS.
MarauTHbIE CBOMCTBA BEIIECTBA.



JlabopaTopHblie padoThI:

[TocnenoBarenbHOE U NapajIENbHOE COEJUHEHHS IPOBOIHUKOB.
N3mepenne 3/1C uctouHmka Toka.

N3mepenne cuiibl B3aMMOJICHCTBHSI MarHUTA U KaTYIIKH C TOKOM.
HccnenoBanue sBJIEHUS HIEKTPOMArHUTHOM WHIYKIIHH.

NS

IIpumepHBbIe TEeMBI IPOEKTOB:

1. UsroTtoBneHue HUIMHAPUUECKOTO KOHCHcaTopa. MccnenoBanue 3aBUCUMOCTH €T0

AIIEKTPOEMKOCTH OT T€OMETPUYECKUX ITapaMETPOB M OT HATMYHS JUICKTPUKA MEKIY

wiactuHamu. OnpeesieHue IEKTPOEMKOCTH KoHieHcaTopa ot 3apucumoctu g(U).

DKcrepuMeHTalbHas poBepka 3akoHa OMa JiJ1st TOJIHOM 1EeTH.

Coznianue SKCrepuMeHTaIbHON YCTaHOBKH JIJISl UCCIIEOBAHUS TEIUIOBBIX JEHCTBHM TOKA.

4. OO6ocHOBaHUE OOIETO 3aKOHA COXPAHEHUS YHEPTUU Ha OCHOBE UCCIICOBAHUH TEIUIOBBIX

JNEUCTBUI TOKA.

DKCHepUMEHTAJIbHOE HCCIIEI0BAaHUE CBOWCTB MOJIYIPOBOIHUKOBOIO AUOAA.

6. MopenupoBaHue yCTAHOBKU AJIs TOKPBITUS U3ACIUN pa3IundHON (OPMBI CIIOEM APYTroro
MeTaia.

wn

o

Konedanus u BoJiHbI. 42 4.

Mexannueckue KojeOaHus. AMIUTUTY/Ia epro 4acTora ¢asza konedanuii. ['apmoHnueckue
kosiebanus. CBOOO/IHBIE, 3aTyXalollue, BBIHYKACHHbIE Kosebanus. [IpeBpalienns sHepruu npu
Kosiebanusx. Pesonanc.

OnexkrpoMarHutHele Kosebanus. KonebarenbHblil KOHTYp. CBOOOAHBIE 3JIEKTPOMarHUTHbIE
KosieOaHus. BeIHYKICHHBIC AJIEKTPOMAarHUTHbBIE KoeOanus. [lepeMeHHbIH AIeKTPHYECKUi TOK.
Konnencarop u karyika B 1ien1 NEPEMEHHOI'0 TOKa. DJIeMEHTapHas TeopHsl TpaHchopMmaTopa.
[Tpou3BoacTBO nepenaya U NOTpedIeHNE JIEKTPUUIECKON SJHEPTHUH.

Mexannueckue BosHbL. [IpogonpHblie 1 nonepeunslie BOaHbL. CKOPOCTh U IIIMHA BOJIHBI.
WnTepdepenius n qudpaxus. JHEPrUsi BOJHBL. 3BYKOBbBIE BOJIHBI.

DnexTpoMarHuTHoOE nose. BuxpeBoe ayiekTpudeckoe nose. JNeKTPOMarHuTHbIE BOJIHBI.
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH. /{nana3oHbl 3JIEKTPOMArHUTHBIX M3JIYYEHUN U X
IIPAKTUYECKOE IpUMeHeHue. [IpuHun paguocsssu u TeneBuaeHns Pa3suTee cpeicTB CBA3HU.
Jlaboparopnasi padora:

1. Onpenenenue yckopeHusi CBOOOTHOTO MaJACHUS TIPHU MOMOIIN MasiTHUKA.

OnTtuka. 25 4.
I'eomerprueckas ontuka. [IpsmonnHenHOE pacIpOCTpaHEHHUE CBETA B OJTHOPOJHOM CpELE.
CxopocTb cBeTa. 3aKOHBI OTPaXEHUS U NpesIoMIIeHHs cBeTa. [lonHoe oTpakeHue.
®opmyna TOHKOH JIHUH3bL. OnTHueckue npuOopbl BomHoBBIE CBOICTBA cBETa: quUCHEpCHs,
UHTEepEpEHIMsI, KOTE€PEHTHOCTH , AU(pakius, noaspuzanus. Buasl nznyuennii. CnexTpsl u
CIIEKTpaJIbHbIN aHan3. [IpakTHdyeckoe MpUMEHEHUE SJIEKTPOMAarHUTHBIX U3JTy4E€HHUN
JlabopaTopHblie padoThbI:

1. Onpenenenue nokasarens MpeJIOMIICHUS CPEIbI.
2. W3mepenune GOKyCHOTO pacCTOSTHHS COOMPAIOIICH JIMH3HI.

3. OHpCI[CJ]CHI/IC JUJIMHBI CBETOBOI BOJIHEL.

OcCHOBBI cTIeNHAJBLHON TEOPHUU OTHOCHTEIBHOCTH. 5 Y.



HOCTy.HaTBI TCOPHUU OTHOCUTCIILHOCTHU U CICACTBUA U3 HUX. I/IHBapI/IaHTHOCTb MOAYJIA
CKOpoCTH cBeTa B BakyyMe. [IpoctpancTBo u Bpems B CTO. DHeprus u UMITyIbC CBOOOTHOM
YaCTHUIHI. 3Hepm;1 1okosi. CBsi3b MacChl U SHECPIrUun CBO6OI[H01>1 qaCTHULbI.

KBanToBas ¢usuka. Puzuka aroMa 1 aTOMHOro sapa. 41 4.

[Ipenmer u 3agaun kBaHToBOM (pusmku. TemnoBoe uznyyenue. Pacnpenenenue snepruu B
CrieKTpe abcomoTHO TBepAoro Tena. ['umore3a M. [Tnanka o kBanTax. @OTOINEKTpUUECKUN
s dext. OnbrTel CToneToBa. 3akoHsl oTodddekra. YpaBHeHue DitHmTeiHa 11 GoTodddekra.
®otoH. ['nnoresa ne bpoiiiig 0 BOJHOBBIX CBOKMCTBaX yacTull. KopiycKyIIsipHO-BOJIHOBOM
nyanu3Mm. CooTHoleHHe HeonpenenéHnocten [ elizendepra. JlaBnenue ceera.

Mopnenu crpoenus atoma. OnbiTel Pesepdopna. [lnanerapuas mogens atoma. OObsicHEHUE
JUHENYATOrO CIEKTpa BOJOPOJa HA OCHOBE KBAaHTOBBIX MOCTYNIaTOB bopa.

CocTaB u cTpoeHHe aTOMHBIX sifiep. M30Tomnbl. DHeprus CBS3U aTOMHBIX siaep. Jledekr
Macc. PagnoakTuBHOCTh. Buibl painOaKTUBHBIX MTPEBPAIICHUI aTOMHBIX sAep. 3aKOH
paauMoakTUBHOrO pacnaga. Anepusie peakuuu. Llennas peakuus nenenus siaep. [lpumenenue
sIepHOM dHepruu. SAnepHas sHepreTuka. TepmosiaepHblil cuHTe3. brojgoruueckoe aeicTBre
PaauOaKTUBHBIX H3TyYEHUH.

DOneMeHTapHble yacTulbl. OyH1aMeHTaIbHbIE B3aUMOICHCTBUS.

JlabopaTopHble padoThI:

1. HaOGmroneHue CIUIONIHOTO U TUHEHYATOrO CIIEKTPOB.

HccnenoBanue CrieKTpa- BOAOPO/A.

3. Ompenenenne UMIyJdbCa W DHEPIHMHM YaCTUIBI NPH JBMKCHWM B MAarHUTHOM Tojie (10
doTorpadusm)

no

Ctpoenne Bcenennoii 9u.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU AJi1 00BACHEHUS MPUPOIbI KOCMUYECKNX 00beKTOB. ColHeuHast
cucTeMa: IJIaHeThl U MaJible Telna, cucteMa 3emusi-JIyna. Ctpoenue u 3Bostonust ConHila v 3BE3/1.
Knaccudukanus 38€31. 3BE31bI U UCTOYHUKU UX SHEPTUU.
lNanaktuka. pyrue ranaktuku. [IpocTpaHcTBEHHO —BpeMEHHbIE MacIITaObl HA0JI01aeMble
BceneHHOM. COBpeMEHHbIE MPEICTABIEHUS O CTPOESHUHU U 3BONIOLMK BeeneHHol.

3. TemaTu4yeckoe pacnpeaejgeHye 4acop ¢ YY/1

Tadauma-ceTka pacnpeaejiceHust 4acoB 110 rogam Oﬁy‘leHI/Iﬂ.

KomnmnuectBo yacoB

Ne i/ Paznensr, Tembl
10 xmacc 11 xmacc
®u3KKa U ECTECTBEHHO - HAYYHBIM METOJ] IO3HAHHUS 2
TPUPOJIBI .
MexaHuKka 69
Kunematuka 15
3akoHbl JUHaMMKH HeroTOHA 10




Cuipl B MEXaHHKE 16
3aKOH COXpaHEHUs UMITYJIbCa 3)
3aKOH COXpaHEeHHs MEXaHUYECKOM dHepTrun 10
Craruka. 3)
JluHnamuika BpalaTenbHOTO IBHKEHUS 3
OCHOBBI THJIPOMEXaHUKHU 3)
3 MouiekyJisipHasi pu3UKa ¥ TEPMOAMHAMHUKA 36
OCHOBBI MOJIEKYJISIPHO KHHETUYECKON TEOpUHU (MKT) 7
YpaBHEHHUE COCTOSIHUS HJICAIBHOTO Tasa. 8
B3anmuble npeBpalieHus KUAKOCTH U rasa. 3
Kugkocru. 3
TBépapie Tena 2
OCHOBBI TEPMOJMHAMUKHI 13
4 OCHOBBI 2J1eKTPOAUHAMHUKH. 40
DJIeKTPOCTAaTUKA 16
3aKOHBI MOCTOSIHHOTO TOKA. 14
DNEKTPUUECKUI TOK B pa3IMYHBIX Cpe/Iax. 10
5) [ToBTropenne (Pe3epn) 23
6 OCHOBBI VIEKTPOAMHAMMKH (MPOI0JIKEHHUE). 18
MarnutHoe noue. 9
DNEKTPOMArHUTHAS] WHTYKIIHSL. 9
7 KoJiebanusi u BOJTHBI. 42
Mexannueckue Kojie0aHus 7
DNIEeKTPOMArHUTHBIE KOJICOaHMUs. 16
MexaHn4eCcKHre BOJIHBI. 8
DJIEKTPOMAarHUTHbHIE BOJIHBI. 11
8 Onruka. 25
CBeTOBBIC BOJIHBI. 20
["'eomeTpryeckasi 1 BOJTHOBAs ONTHKA.
W3i1ydeHue u cnekTpsl 5
9 OcHOBBI CIIENMAJIBHON TEOPHH OTHOCHTEJIbHOCTH. 5
10 KBanroBas puszuka 41
CBETOBBIC KBAHTHI. 10
AToMHas pu3nKa 10
du3KKa aTOMHOTO Si/Ipa 16
DneMeHTapHbIe YaCTUIIbI 5
11 CTpoeHne BCeJIEeHHOM 9
12 IToBTOpEeHune +pesepB 30
Hroro 170 170
Kiace Kon-Bo
JLp. K.p.
10 16 4
11 11 4
TemaTuueckoe Conepixanue no reMam OcHoBHbIE BU/IBI /IESITEIbHOCTH YYAIIUXCS
TJIAHMPOBAHHUE

10 kaacc (1704, 5 4 B He1eJI10)




DuU3UKA M eCTECTBEHHO - HAYYHbIH MeTO/ MO3HAHUS NPHUPOABI 2 Y.

dusuka u
€CTECTBEHHO -
Hay4HbI METOJ
MIO3HAHUS
npupoasl 24

dusuka - pyHAIaAMEHTANbHAS HAYKA O

npupoae. HayuHblil MeTo1 No3HaHUS
mupa. Bzanmocss3s Mexy Gusukoi
U IPYTMMH €CTECTBEHHBIMU
HayKaMH.

MeTonabl Hay4YHOTO UCCIEN0BaHUS
(U3NIECKUX SIBICHU.
MonenupoBanue pU3NYECKUX
SIBJIEHUW U MPOLIECCOB.
3aKOHOMEPHOCTh M CIIy4YaHOCTb.
Hayunbie pakThl U TUIIOTE3HI.
®u3nuecKue 3aKOHbI U TPAHULIBI UX
IIPUMEHUMOCTU. PU3nYeCKue
TEOPHUH U MPUHLIUII COOTBETCTBUSA.
dusnuecKue BeTUINHBI.
[TorpemnocTr u3mMepeHuit
¢busndeckux BenuuuH. Poib 1 mecto
¢bu3uku B popMUpOBaHUHT
COBPEMEHHOM HAyYHOU KapTUHBI
MHpa, B NPAKTUYECKOMN
JIeATeNIbHOCTH Jroei. dusuka u
KyJlbTypa.

OOBsACHAT, Ha NpPUMEpax poib M MecTo (U3HKH B
(hopMHPOBAaHUN COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
pa3BUTUH  COBPEMEHHOW TEXHMKM U TEXHOJIOTUH, B
TIPaKTHUYECKOM AEATENLHOCTH JIIOEH;
JEMOHCTPUpPOBaTh Ha TPHUMEpPax B3aUMOCBA3b
(M3UKOH M APYTHIMH €CTECTBEHHBIMH HayKaMH;
BOCIIPOU3BOINTE CXEMY HAaydHOTO ITO3HAHMS,
MIPUMEpHI €€ HCIO0Ib30BAHUS
JlaBaTh ompeneneHNe MOHATHH W paclo3HaBaTh MX: MOJEINb,
Hay4Has THIOTe3a, (U3MYecKas BeNUYMHA, (HU3NUECKOe
SIBTICHHE, Hay4YHbIA (akT, (pu3nveckuil 3aKoH, (QU3MUecKas
TEOopusl, MPUHIIUI COOTBETCTBUSL.

OO60CHOBBIBaTH HEOOXOJMMOCTh HCIIOJIB30BaHUS MOJENeH
JUIL  OmWCaHMs (PU3MYECKHX SBICHHH M IPOIECCOB.
[TpuBoANTH TPHMEPHI

KOHKPETHBIX SIBIICHHH, IPOIECCOB M MOJeNed Uil HX
OITHCAHMSI.

ITpuBoanTs TIPUMEPEI ¢usyecKux BEJIMYHH.
DopmynupoBaTh (U3NYECKHE 3aKOHBI. YKa3bIBaTh I'PAHUILEI
MIPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.

[TprBoANTE MpUMEPH! UCHONB30BAHUS (U3NIECKUX 3HAHUH
B JIEKOPAaTHBHO-TIPHKIAAHOM HCKYCCTBE, My3bIKE, CIIOPTE.
Oco3HaBaTh LEHHOCTb HAYYHOI'O IIO3HAHUSA MHUpa Ul
YyeJIoBeYeCTBA B LEJIOM M ISl KaXJIOro YelloBeKa B
OTIENbHOCTH, B@XHOCTb OBJIAJCHHUS METOJOM Hay4HOIO
TO3HAHUS I JIOCTIDKEHHs ycliexa B JIIO0OM  BHIE
MIPAaKTUYECKOH JEeATeNbHOCTH. [ OTOBUTH NpE3CHTAIMU H
COOOMIIEHNS MO U3yIEHHBIM TeMaM

MEXIY

MIPpUBOJUTH

Mexanunka 69 ua.

Kunematuka

15 4.

IIpegMeTsI 1 3aJaUH
KJACCUYECKON MEXaHUKH.
Kunemarnueckue xapakKTepUCTUKHU
MEXaHUYECKOTO ABMKECHHUs. Mojienu
Ten U aBrokeHud. IlpocTtpaHcTBo U
BpeMs1. OTHOCHTENLHOCTD
MEXAHUYECKOTO JIBHYKEHHS.
Cucremsbl orcuéra. CKaIsIpHBIE U
BEKTOpHLIE (PU3MUECKUE BEIUYNHEL
Tpaektopus. I1yte. IlepemenieHue.
CkopocTh. YCKOpEHHUE.
PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSMOJIMHEHHOE ABMIKCHHE.
CB000IHOE MaICHUE TEIL.
PaBHomepHOE IBMIKEHHE TOUKH 110
OKPY;KHOCTH IIOCTYNATEILHOE U
BpallaTeIbHOE IBI)KEHHE TBEPIOTO
TCIa.

JlaGopatopHble pabOTHI:

1. I3yuenue nBUxeHUs Tena

10 OKPYKHOCTH.

2.M3y4yeHne NBUKEHHUS Tela
OpOIIEHHOTO TOPU3OHTANIBHO.
3.M3MepeHne MrHOBEHHOH CKOPOCTH

JlaBaTh omnpeneneHHe NOHATHHA: MEXaHHYECKOE IBHKCHHUE,
MOCTyNaTeNnbHOE  IBW)KEHHE, pPAaBHOMEPHOE IBIKEHHE,
HEpaBHOMEPHOE IBI)KEHHE, PABHOYCKOPEHHOE IBIKEHHE,
JOBIDKEHHE 110 OKPYKHOCTH C TIOCTOSHHOH CKOPOCTBIO,
cucTeMa OTCuéTa, MaTepHabHas TOYKa, TPACKTOPHS, IyTh,
nepeMelieHle, KOOpArHaTa, MOMEHT BPEMEHH, IPOMEXKYTOK
BPEMEHH, CKOPOCTb DPABHOMEPHOI'O JABMXKEHUS, CpeIHAs
CKOPOCTb, MTHOBEHHas  CKOpOCTb,  YCKOpPEHHE,
IIEHTPOCTPEMHTENBHOE YCKOPEHHE.

Pacrio3HaBaTh B KOHKPETHBIX CHTyanmusx,  HaOmomaTh
SIBIICHHMS:  MEXaHWJIeCKOe  [BIDKEHHE, IOCTYNaTelbHOe
IBIKEHWE, paBHOMEpPHOE JABIDKCHHE, HEpaBHOMEpHOE
JBIKEHHWE, PAaBHOYCKOPEHHOE JBIDKCHHE, [BIDKCHHE II0
OKPYXHOCTHU C IIOCTOSHHOM CKOPOCTBIO.

BocnpousBonuTh  ABIEHUS: MEXaHHYECKOE  JBHXKEHUE,
paBHOMEpHOE  JABMXKEHUE, HEpaBHOMEPHOE  [JBIIKCHHUE,
PaBHOYCKOPEHHOE JIBIDKEHUE, IBIDKEHHE 110 OKPYXXHOCTU C
TIOCTOSTHHOH CKOPOCTBIO AJISI KOHKPETHBIX TEll.

3amaBaTh cHCTEMy OTCU€Ta JUIS OIHCAHUS JBHKCHUS
KOHKPETHOTO TeJa.

Pacrio3HaBath CUTyaluu, B KOTOPHIX TEJIO MOXKHO CUHTATh
MaTepUaIbHON TOUKOA.

OmnuceiBaTh TPAaeKTOPUU JBUXKEHHUS TeJl, BOCIPOU3BOAUTH
JBIDKCHHE U IPUBOJIUTH MPUMEPHI TeJl, UMEIOIINX 3aIlaHHYIO
TPAEKTOPHIO ABHKEHHUSL.

OmpenensTh B KOHKPETHBIX CHTYalUsIX 3HAUCHNS CKaISIPHBIX
(M3UYECKUX BETMYMH: MOMEHTa BpPEMEHH, IPOMEXYTKa
BpPEMEHH, KOOPIUHATEL, ITyTH, CPETHEH CKOPOCTH.

HaxoanTs MOy b ¥ IPOEKIMH BEKTOPHBIX BETHYNH.
OmnpenensaTh B KOHKPETHBIX CUTYalUsAX HalpaBieHHE

M TPOSKIMH  BEKTOPHBIX  (U3MYECKUX  BEJIUYHUH:
nepeMelleHNs, CKOPOCTH PaBHOMEPHOTO  JIBIDKEHMS,
MTHOBEHHOH CKOPOCTH, YCKOPEHHs, LIEHTPOCTPEMHUTEIBHOTO
yckopeHus. IIpuMeHsTh 3HaHMs O OEHCTBHAX C BEKTOPaMH,




C UCIOJIb30BaHUEM CEKYHJIOMEpa U
KOMITbIOTEPHBIX JATUUKOB.
4. 3mepeHune yCKOpeHHs.

MOJTydeHHbIE HA YPOKaX reoMeTpHHU. 3alHChIBaTh yPaBHEHHS
PaBHOMEPHOTO M PABHOYCKOPEHHOTO  MEXaHHYECKOTO
nkeHus. CoCTaBIATh ypaBHEHUS PABHOMEPHOTO H
PaBHOYCKOPEHHOTO  NPSIMOIMHEHHOTO  IBHXKEHHS B
KOHKPETHBIX cuTyarusaX. Omnpenensirs IO ypaBHEHUSIM
TapaMeTphl JBIKEHHs. [IpUMEHSATh 3HAaHUS O TIOCTPOSHHUU H
YTEHHH TpaUKOB 3aBHCHMOCTH MEXIy BEIHMYHHAMU,
MOJydeHHBle Ha Yypokax anreOpsl. Crpouth Tpaduk
3aBUCUMOCTH  KOODAWHATBHI ~MAaTepHaNbHOH TOYKHM  OT
BpeMeHH ABMKeHHs. OnpenensiTs 1o rpaduKy 3aBUCHMOCTH
KOOPJMHATBl OT BPEMEHH XapakTep MEXaHHYECKOTo
JOBIKEHMS, HAuallbHYI0 KOODIMHATY, KOOpJIMHATy B
yKa3aHHBII MOMEHT BPEMEHH, M3MEHEHHE KOOPIWHATHI 3a
HEKOTOPBI MHPOMEKYTOK BPEMEHH, IIPOSKIUIO CKOPOCTH
(it paBHOMEPHOTO  IPSAMOJIMHEIHOTO  JBHIKEHHS).
Ompenensats 10 TpaduKy 3aBUCHMOCTH NPOSKIUH CKOPOCTH
OT BPEMEHM  XapaKTep MEXaHHUECKOTO  JBIDKCHUS,
HavyaJbHOH CKOPOCTH, NPOEKLIHUIO YCKOPEHUS, HU3MEHEHHE
koopauHatel. Ompenensath 10 rpaduKy 3aBHCHMOCTH
MIPOEKIMN YCKOPEHHS OT BPEMEHHU XapaKTep MEXaHUUECKOTo
IOBIDKEHHS,  W3MEHEHHE  MPOEKIMM  CKOPOCTH  3a
OIIpeIeNIEHHBIA IPOMEXKYTOK BPEMEHH.

JaBate ompezeneHue MOHATHH: abCONIOTHO TBEPHOE TEIIO,
MOCTYNATeNbHOE M BpaIaTeIbHOE JBIKEHHS aO0CONIIOTHO
TBEpHOro Tena. Pacro3HaBaTh B KOHKPETHBIX CHTYallVsX,
BOCHPOM3BOJWTE M  HAOMIOAATh  IOCTyHaTeNbHOE M|
BpallaTelbHOEe [JBWXKEHHs TBEpHOro tena. IIpuMeHATH
MOJIeNb a0CONIOTHO TBEPAOTO Tena JUISL ONHCAHUS
JIBUKEHUS Tel. BhlUMCIATh 3HAU€HUE YTIIOBOW M JIMHEHHOMN
CKOPOCTEH, 4aCTOTHl U Tepuoa oOpalleHus] B KOHKPETHBIX
cuTyanusx. Pa3nudars myTe M mepeMelieHre, MrHOBEHHYIO
U CPEelHIO CKOpocTU. V3MepsATh 3HaueHUs NepeMelLleHus,
IyTH, KOOPAMHATHI,  BPEMEHM [BIIKEHHS, MIHOBEHHOM
CKOPOCTH, cpenueit CKOPOCTH, YCKOPEHHH,
BpPEMEHH JABIKeHUs. PaboTaTh B mape IpU BBIMOIHEHUH
71a00paTOPHBIX PadOT U MpaKTHYECKUX 3amaHui. [[pumMeHsaTs
MOJenu «MarepuaIbHas TOYKa», «paBHOMEpPHOE
TIPSIMOJIMHEIHO JIBIDKEHHEY,
«PaBHOYCKOPEHHOE JIBIDKCHHE» IUISl OIMCAHUS JIBIDKCHHS
pEaIBHBIX Tell  00BEKTOB, H3y4aeMbIX B Kypce OHOJIOruu

3aKoHbI
JTUHAMUKA
Herotona(10u.)

BzaumojeiictBue Ten. SIBneHue
nHepiun. Crna. Macca.
HMHepuuanbHble CUCTEMbBI OTCUETA.
3akoHbl guHaMuKu HploToHa

[aBaTth omnpeneneHue TOHATUN: WHEpUUS, HHEPTHOCTD,
Macca, CHIA, pPAaBHOAGHCTBYIOIas CHIIA, WHEpIUAIbHAs
cuctema oTcuéra. Pacmo3HaBaTh, HAOIIOOATh SBIIEHHE
nHepuud. [IpuBOAMTE TpPHMEpPH €ro MpOSBIEHHS B
KOHKPETHBIX CUTyalusiX. OOBSICHITH MEXaHUIECKHE SBICHHS
B MHEpLUAIbHBIX cHCTeMax oTcuéra. BeimensaTs aelcTBus
TeJl Jpyr Ha Jpyra M XapakTepu3oBaTb HX CHIIAMHU.
IIpumenares 3HaHHMS O JAEHCTBHUAX HAA  BEKTOpaMy,
NOJIy4YeHHble Ha  ypokax reomerpuu.  Omnpenenarsb
PaBHOIEUCTBYIOUIYIO CHUJIy JABYX CHiI. PopMylIHpoBaTh
TepBbIi, BTOPOM M TpeTuil 3akoHbl HbrOTOHA, ycinoBus HX
npuMeHuMocTu. IlpuMeHsTh mepBbId, BTOPOM M TpeTuit
3aKoHbl Hbl0TOHA P peleHuy pacy€THBIX 3ajau.
DopMyarpoBaTh IPUHIMI OTHOCUTENbHOCTH ["anunes

Cuiel B
MEXaHUKE
16 4

Cuna Ts)KeCcTH, BEC, HEBECOMOCTb.
Cuna TSKeCTH Ha APYIUX IIaHeTax
Cunel ynipyrocty, 3akoH ['yka. Cuna
TpeHus. Cyxoe TpeHue. 3akoH
BCEMUPHOTro TsAroreHus. [leppas
KOCMUYECKasi CKOPOCTh. JIBUKEHHE
HEOECHBIX TeJ U COYTHUKOB.
Hcnonp30BaHNe 3aKOHOB MEXAHUKH
[Ulsl OObSCHEHUS JBUKCHUS
HEOECHBIX T U JIIS Pa3BUTHSL
KOCMHUYECKHUX HCCIEAOBaAHUMN.
JlaGopaTopHble pabOTHI:

Ilepeuncnare BuAbI B3aMMOJACWUCTBUS TE€N M BUJIBI CHJ B
MexaHuke. JlaBaThb ompenesieHue MOHSATHIA: CUila TSHKECTH,
CHJIa YIIPYTOCTH, CHJIA TPEHUS, BEC, HEBECOMOCTb.

DopMyIHpOBaTh 3aKOH BCEMHUPHOTO TATOTCHUS W YCIOBHSA
ero MpuMEHHMOCTH. HaXomute B  JONOJHUTENBHOU
mareparype u HHTepHere uWHpOpManuoo 00 OTKPBITHH
HploTOHOM 3aKkOHa  BCEMHUPHOTO TAroTeHus. lIpumMeHsATH
3aKOH BCCMI/IpHOFO TATOTCHUS l'lpl/l pemeHI/m KOHerTHbIX
3a1aa4. PaCC‘{I/ITblBaTb CI/IJ'Iy TIAXKECTU B KOHerTHbIX
cmyaum[x. BI)I‘II/ICJ'ISITI: BEC TCJI B KOHerTHbIX cmyaunﬂx.
Ha3eiBaTh CXOICTBO W pa3Nuuusi Beca W CHIBI TSKECTH.
PacniozHaBaTh W BOCHPOW3BOJUTH COCTOSIHHE TEN, TPH
KOTOPBIX BEC Tella PaBeH CHIIE TSOKECTH, OOJbINE WUTH
MeHbmie e€. OMNUChIBaTh W BOCIPOU3BOIUTH COCTOSIHHE
HEBECOMOCTHU Tena. ['0TOBUTH NMpe3eHTaluu U COOOUICHUS O
NOBEACHNHM TeJl B YCIOBUSIX HEBECOMOCTH, O HOJIETax




1. I3amepenue KECTKOCTU MPYKUHBI.
2. U3mepenue kodddunrenrta
TPEHUSI CKOJIbKECHHUS.

3.CpaBHeHue macc (110
B3aMMO/ICICTBHIO)

4.M3mepeHue cuil B MEXaHUKE.

4yeJoBeKa B KOCMOC, O JOCTIDKEHHUSX Halled CTpaHel B
MOATOTOBKE KOCMOHAaBTOB K MONETaM B  yCIOBHSX
HEBECOMOCTH.

Pacrio3naBath, BOCHPOM3BOANTE M HAOMIOAATh pa3IUYHbIC
Buabl pedopmanuu Ten. DopMmynmpoBarh 3akoH [yka,
TPaHUIBI €T0 TIPUMEHUMOCTH. BBIUHCIATE U H3MEPSTH CHITY
YIPYLOCTH, KECTKOCTh MIPYKUHBL. PacrioznaBats,
BOCIIPOU3BOJUTh, HAONIONATh SIBICHUS CYXOrO TPEHHS
TIOKOSI, CKOJIbXKEHHSI, KaueHUsI, SIBICHUE CONMPOTUBIICHUS TIPH
JOBIKEHUM Tella B JKUAKOCTH WM raze. HM3mepsars u
n300pakaTh rpauuecKy CUIIBI TPEHHS MOKOS, CKOJBKEHHUS,
KaueHMs, >KHIKOTO TPEHHs B KOHKPETHBIX CHUTyalUsX.
Vcnonb3oBath (GopMyly IUIsi BBIYHCIEHHS CHJIBI TPEHHS
CKOJIbKCHHUS TP PELICHUY 3aJay.

W3mepsaTs cuny TsxecTH], CHIly yOpyrocTH, BeC Tella, CUILY

TpeHHs, YIUTHHEHHE TIPY>KUHBI
OnpenensaTb ¢ NOMOLIBIO KOCBEHHBIX M3MEPEHHUIT KECTKOCTD
MIPYKUHBI, K03 hureHT TPEHUs CKOJIB)KEHHSI.

Paborats B mape NpH BHITIOIHEHUN NIPAKTHYECKUX 3aTaHUN.
Haxogute B ponosHUTENnsHOW mnuTepatype U VHTepHere
nHpopManuMI0 O BKJIAAE pa3HBIX YYEHHIX B Ppa3BHUTHE
MEXaHUKH. [OTOBUTH TIpe3eHTAalMd M COOOIICHUS 110
H3YyYCHHBIM TEMaM.

3akoH
COXpaHEHHUS
uMmnyibca (54)

HMnyibpc MaTepuaabHON TOUKH U
cucTeMbl. MIMIIynsc cHibl. 3aKoH
COXpaHEHHUS U U3MEHEHH UMIVIIbCA.

JaBate omnpeneneHue IMOHATHH: HMITYyJIbC MaTepHAIBHOM
TOYKH, UMITYJIBC CHJIBI, IMITYJIbC CHCTEMBI TN, 3aMKHYyTas
cucTeMa Tel, peaKkTHBHOE JIBIDKCHHE.
Pacrio3naBath, BOCIPOM3BOJNTH, HAOMIOAATH YNPYTHE H
HEYNpyTHe CTOJIKHOBEHMS TeNl, PEaKTHBHOE IBIKEHHE.
HaxoanTb B KOHKPETHOH CHUTyalliM 3HAYEHHs HMILYJIbCA
MaTepHaJIbHONH TOYKH M HMMITyJbca cuibl. PopMynmupoBaTh
3aKOH COXPaHEeHUs MMITYJIbCa, IPAHUIBI €0 MIPUMEHHMOCTH.
CocCTaBIsITh ypaBHEHUs, OIMCHIBAIONINE 3aKOH COXPaHEHHS
HMITyJIbca B KOHKPETHOH cuTyanuu. HaxomuTs, HCTIONB3Ys
COCTaBIICHHOE  ypaBHCHHE, HEU3BECTHBIE  BEIMYMHEL
Co3nmaBaTh CHTyalluH B KOTOPBIX HPOSBISETCS 3aKOH
COXpaHEHHs WMITyidbca. HaXxoguTe B IOMOIHUTENHHOM
nmureparype U VHTepHeTe HMH(OPMAIHMIO 10 3a1aHHOU TeMe.
T'oTOBHTH IPE3EHTAMN U COOOLIEHHS 110 N3yYSHHBIM TeMaM.
T'oToBHTH Ipe3eHTaluK U COOONIEHHs O MOJIETaxX YeJIoBeKa B
KOCMOC, O JOCTH)KEHMSIX HaIlell CTpaHbl B OCBOCHUH
KOCMHYECKOTO TIPOCTpaHCTBA. PaboTaTh B mape mim rpymme
TP BHIITOJTHEHUH IPAKTHUECKUX 3aJaHUH

3aKkoH
COXpaHEHUS
MEXaHUYECKOM
SHEpPruu

(10w)

Pa6oTta cribl. MOIIHOCTb.
Kunernueckas sueprusi. Pabora
CHIIBI TshKeCTH. IloTeHIIManpHAs
DHEPIH TeJa B TPABUTAIIMOHHOM
noje. PaboTa CUJIbI YIIPYTOCTH.
IloTeHIMAIbHAS Y)HEPT U YIIPYTO
IeopMUPOBAaHHOTO TElIA.

3aKOH COXpaHECHHU MEXaHHMYECKOMN
SHEPIUH.

JlaGopaTopHbie pabOTHI:

1. I3yuenue 3aKkoHa COXpaHEHUs
MEXaHUYECKON YHEPTUN.

2. Onpenenenre YHEPTUN UMITYIIbCa
10 TOPMO3HOMY ITYTH.

JaBath ompepeneHHe MOHATHHA: pabdOTa CHIIBI, MOIIHOCTD,
KHHETHYeCKast SHEeprusl, IOTeHIHANbHas SHEprus, IOIHAs
MEXaHUYecKas  3Heprus, U30JIMPOBAaHHAsl  CHCTEMA,
KOHCEpBaTUBHAs CUIa. BBIUNCIATH B KOHKPETHOW CUTYaIMU
3HAUeHUs] (U3MYECKHX BEIWYMH: pabOTBHl CHIIBI, PabOTHI
CHJIBI TSDKECTH, pPabOTBI CHJIBI YHNPYroCTH, PabOThI CHIIBI
TPEHMS, MOIIHOCTH, KMHETHYECKOW SHEpPIuH, MU3MEHEHHS
KHHETHYIECKOH »HEepPTuH, MOTCHIMAIbHOW JHEPTHH Tel B
TPaBHUTAIIOHHOM TI0JI€, ITTOTEHI[HATEHOH SHEPrHH YIPYTO
neOpPMUPOBAHHOTO TeJa, TIONHOW MEXaHHYECKOW SHEepThu.
CocTaBisATh ypaBHEHHs, CBs3bIBAOLIME pPabOTy CHIIBI,
JeWcTByIOIIe Ha TeJ0 B KOHKPETHOM CHUTyallud, C

HU3MCHCHUCM KUHETHYECKOM
OHEpTrUM  TEJa. Haxozu/m), HCTIOJIB3YS COCTaBJICHHOC
YpaBHEHHUE, HCHU3BCCTHBIC BCIIMYHHBI.

DopMyIMpOBaTh 3aKOH COXPAaHEHMs MOJIHONH MeXaHH4eCKOH
SHEpPruy, Ha3plBaTh TIPAaHUIBl €r0  IPUMEHHMOCTH.
CocCTaBIATh ypaBHEHUsS, OIMCHIBAIONINE 3aKOH COXPAaHEHHS
MIOJTHOM MEXaHM4YeCKOW IHEpPruM, B KOHKPETHOW CHUTYaIlHH.
Haxonuts, UCIIONB3Ys COCTaBJICHHOE YpaBHEHHUE,
HEHU3BECTHBIE BEJINYMHBL.
Co3maBaTh CHUTyallMd, B KOTOPBIX MPOSBIAETCS 3aKOH
COXpaHEHHs IOJHOM MEXaHUYECKOW SHeprud. BhIMomHATH
JKCIEPHUMEHTAIBbHYI0O  IPOBEPKY  3aKOHa  COXpPaHEHUs
ME€XaHUYECKOH 3HEpruy. BEINOIHATE KOCBEHHBIE U3MEPEHUS
HMITyJIbCa TeNa, MEXaHW4IeCKOIl SHepTuH Tela, padOThI CHIIB
Tpenusi. PabotaTh B mape, TpyIne HpH  BBITOJHCHUH
MPAKTHYECKUX 3agaHuid. HaxoauTh B JIONOJHHUTEIHHOMN




auteparype u MHTepHeTe HHPOPMALIMIO MO 3aJaHHOI TeMe.
ITpuMeHsATH 3aKOHBI COXPAHEHUS] MITYJIbCA M MEXaHUUECKOM
SHEPIHU JUISl ONIMCAHHS ABIKCHUS PEalIbHBIX T

JnHamuka
BpalllaTeIbHOrO
JIBUKCHHUS
aOCOJIFOTHO
TBEPOTO Tea.3u

OCHOBHOE YpaBHEHUE TUHAMHUKU
BPALLATEILHOI0 ABMKEHUS. YTIIOBOE

yckopenue. MomMeHT cuiibl. MOMEHT
WHEPLUU TBEPJIOTo Teia. MOMEHT

HMITYJIbCA.

JlaBaTh omnpezeneHHe IOHATUH: YIJIOBOE YCKOpEHHE
MOMEHT CHJIBI ,MOMEHT HHEPIH .BBUUCIATS B KOHKPETHBIX
CUTyalusIX 3HaueHWe (u3ndeckux BeawdnH .CoCTaBITH
OCHOBHOE ypaBHEHHUE JUHAMHUKH B KOHKPETHBIX CUTYallUAX.
HaxomuTp HeoOxoanmyro HHGOPMALUIO B  Pa3IHIHBIX
HUCTOYHUKAX.

Cratuka 5 4.

PaBHOBecHe MaTepuagIbHOU TOYKH U
TBEpJOro Tesa. Buibl paBHOBECHS.
VYcnoBus paBHOBECHS.

MoMeHT CUITBI.

JlabGopaTtopHnast pabora:
1.M3ydeHue paBHOBeCHS Tela MO/
JIEUCTBUEM HECKOJILKUX CHII.

[JlaBaTh oIpeneneHue NOHATUIN: PaBHOBECHE, YCTOWYMBOE
paHoBecHe, HE YCTOHUHBOE paHOBecHe, Oe3pa3zInvHOe
PaBHOBECHUE,IUIEUO  CHJIBLMOMEHT cuisl. Haxogute B
KOHKpPETHOM CHUTyallud 3HadeHMs Iuieda cuiibl. MomeHTa
cuibl. IlepeuncaaTh ycIoBUsL paBHOBECHsS MaTepHalbHOU

TOYKHU u TBEPAOTO
TECJa. COCTaBHS{TLypaBHeHI/ISI,OHI/ICLIBa}OHII/Ie ycCi0Bus
PpaBHOBECHUA, B KOHKPCTHBIX CHUTyallUsAX. OHpeZ[eJIS[TB,
HUCIIOJIB3YA COCTaBJICHHOC YpaBHEHHUE, HEU3BCCTHBIC

BeNMYMHBL Pacro3HaBaTh, BOCHPOM3BOAWTH M HAOMIONATH
pasiMyYHble BHIBI paBHOBecHs Teil. VI3MepsATh cHiIy C
MOMOLIBIO TNPYXUHHOTO JHHAMOMETpA, HW3MEPSTHI JIeYO
cuinbl. Pabotath B mape, Tpymme IpH  BBIIOJHEHHH
MPaKTUYeCKUX 3ajaHuil. HaXxomuTeB  JOMOIHUTENBHOM
nmuteparype u MIHTepHeTe HHPOPMAaIHIO 0 3HAYSHUN CTaTHUKH
B CTPOUTENBLCTBE, TEXHUKE, OBITY,00BsICHEHNE (DOPMBI H
pa3MepoB OOBEKTOB NPUPOABL. ['OTOBHTH MNpPE3CHTALUH U
cooOmmeHnst O 3aJaHHBIM TemaM. PaboraTh B mape mpu
BBINIOJTHEHUH J1a00paTOPHOH paboTHI.

OcHOBEI JlaBnenue. 3axoH [lackans. OnuceiBaTh MEXaHMYECKYI0 KapTHHY Mupa. llepeunciars
OOBEKTBl, MOJEIH, SIBICHMS, (U3MYECKHE BEINYUHEL,
THAPOMCXaHUKHU PaBHOBEeCHE JKMAKOCTH U rasa. 3aKOHE, HayuHbie  (aKTEL, cpencTea  ommcaHms,
54 3akon Apxumena. [linaBanue paccMarpuBaeMbIe B KIIaCCHYECKOH MEXaHUKE.
Tedl. HBI/I)KGHI/Ie JKUIOKOCTU. 3aKOH CDOpMyJIPIpOBaTB IpAMYIO U O6paTHyI0 3aJa4u MEXAaHHUKU.
B Y B VYka3plBaTh I'PaHULIBI NPUMEHUMOCTH MOZCICH U 3aKOHOB
CPHYJUIH. Y DABHCHUC DEPH yJLITH. KJIACCHUYECKOM MEXaHUKH. Ha3sbiBaTth MIPUMEPBL
HCIIOJIb30BAHUS MoJenen u
HOIIBGI{GHI/IC UTOI'OB HqueHH;I 3aKOHOB MCXaHUKHU JUIA OIIMCaHUusA JBHKCHHUS
pealibHBIX Tel
TeMbI «MeXaHuKa»
MouJiekyJsipHas GuU3HKa H TepMoanHaAMuKa (36 1)
OCHOBI)I MOJ‘IGKVJ‘ISIDHO - KUHEeTH4YeCKas I[aBaTB ONpE€ACICHUE MOHATHIA:  TEIJIOBbIE  SIBJICHHUS,
MOJIEKYJISPHO TeopHst (MKT) CTPOSHHUS BEIIECTBA H MaKpOCKONMHMYIECKHE TeNa, TETIOBOE IBMKEHNE, OPOYHOBCKOE
. » oBmKkeHne, audQysus, OTHOCHTENbHAas MOJEKyIspHas
KHHETHYCCKOU €€ JKCIICPUMCHTAJIbBHBIC macca,

TEeOpUH (MKT)

(74)

JIoKa3aTeabcTBa. bpoyHOBCKOE
IBHKEHHE.

Temneparypa U TEIIOBOE
paBHoBecue. IlIxansl Ienscus n
KenpBuHa. AOCOIIOTHAS
TeMIeparypa Kak Mepa cpeaHei
KUHETHYSCKON SHEPIUHU TEIJIOBOI'O
JBIKEHHUS YaCTHIL BEIIECTBA
Criipl B3aMMOJIEHCTBUS

MOJIEKYJI B PA3HBIX arperaTHLIX
COCTOSIHUSX BellecTBa. Mojaenb
«yJIcabHEINA Ta3y. JlaBIeHHUE ras3a.
CBs13b MEKAY JABICHUEM U CPEIHEH
KHHETHYECKON DHEpruei
IIOCTYIIaTEJIHHOI'0 TEIJIOBOI'O
JIBHKEHHUS MOJIEKYJI MIEATLHOTO

KOJIMYECTBO BEIIECTBA, MOJISIPHAs Macca, MOJEKyla, Macca
MOJICKYJIBI, CKOPOCTh JBWJKEHUS MOJIEKYNIBI,  CPEIHSsS
KUHETHYeCKass JHEPrHsl MOJEKYJbI, CUIIBI B3aNMOJCHCTBHS
MOJICKYJI, MJCANbHBIH Ta3, MUKPOCKOIHUYECKUE MapaMeTphl,
MAaKpOCKOINYECKHE MapaMeTphl, JaBIeHHe ra3a, abcoIroTHast
Temneparypa, TeminoBoe paBHoBecue, MKT. Ilepeuncnsats
MHKPOCKONHWYIECKHE W MaKpOCKOIMYECKHE MapaMeTpsl rasa.
Ilepeuncnate ocHoBHble mnonoxenuss MKT, npuBoauts
TIPUMEPHI, pe3yIbTaTh HaOMIOAEHWH W ONHCHIBATH
9KCTIEPIMEHTHI, JTOKA3bIBAIOIIIE HX CIIPABEIINBOCTb.

Pacrio3HaBath M ONKCHIBAThH SBJCHMS: TEILJIOBOC JBUKCHHE,
OpoyHOBckoe aBWxeHue, nud¢ysus. BocmpousBoauts u
OOBSICHATb  ONBITHI, JEMOHCTPUPYIOLIME  3aBUCHMOCTb
ckopoctd auddy3uu OT TeMmepaTypbl M arperaTtHoro
cocrosHUs BemecTBa. Habmonats nuddysuio B KHUAKOCTIX
n Tazax. lcrmonp3oBaTh INOMyYEHHBIE HA YpPOKaxX XHMHUH
YMEHHUS OTIpENeATh 3HAUCHUS OTHOCHTEIBHOI
MOJIEKYTIPHOH Macchl, MOJSIPHOH MacChl, KOJHMYECTBA
BEII[ECTBA, MACChl MOJIEKYIbI, GopMyaupoBaTh HU3HMIECKHN
CMBIC TIOCTOSIHHOM  ABoraapo. OreHHUBaTh pa3mep
Monekynbl. OOBSCHATH OCHOBHBIE CBOMCTBAa arperaTHbIX
cocTosiHui BemiecTtBa Ha ocHoBe MKT. OnuceiBaTh MOJIEND




rasa.
OCHOBHOE YpaBHEHHE
MOJICKYJISIPHO-KUHETHYECKON
TeOpUH

UJealbHOTO Ta3a.
JlaboparopHbie pabOThI

1. U3mepenue Temneparypol
KUJKOCTHBIMH U ITU(POBBIMU
TEPMOMETPAMHU.

2.011eHKa CUJT B3aUMOJICHCTBHS
MOJIEKYJI OTPBIBOM Karlellb.

«ueanbHbII ras» CocraBmsTh OCHOBHOE
ypaBHenue MKT wupaeanbHOro rasa B KOHKPETHOH CUTyalUH.
OmpenensaTb,  WCNONB3Ysl  COCTABIEHHOE  ypaBHEHHE,
HEU3BECTHBIE BETMYMHBI.

CocraBiiaTh YpaBHEHHUE, CBSA3bIBAIOIIEE JlaBJICHHE

HeabHOTO Ta3a Co CpenHell KHHEeTHYeCKOH JHeprHei
MOJIEKYJ, B KOHKPETHOH cuTyanuu. OnpenesnsTs, NCIoIb3ys
COCTaBJICHHOE YpaBHEHHUE, HEM3BECTHBIC BEJINUHMHBL

OmnuceIBaTh COCOOBI M3MEpEHHid TeMiiepaTypbl. CpaBHUBAThH
mkansl KensBuHa u  Lenscua. CocTaBiATh ypaBHEHHE,
CBA3BIBAIOIIEE aOCONIOTHYIO TEMIIEpaTypy HIICaIbHOIO Ta3a

CO cpenHell KMHETHYEeCKOW JHEeprued  MoJeKyd, B
KOHKpPETHOH CUTYyalluu. Onpenensits, HCIIONB3Ys
COCTAaBICHHOE  ypaBHEHHE, HECHU3BECTHBIC  BEIMYMHBL
CocraBiiaTh YpaBHEHUE, CBSA3bIBAIOIIEE JlaBJICHHE
HAeabHOTO Tra3a ¢ a0COJIOTHOM TeMmIlepaTypoil, B
KOHKPETHOM CHUTYyaIHu. OmnpenensTs, UCTIONB3YS
COCTaBIICHHOE  ypaBHEHHE,  HEU3BECTHBIC  BEIHUYUHBL
Usmepars  Temmeparypy — KHAKOCTH, rasa  OKHI-
KOCTHBIMHU u 1 QPOBBIMU TEpMOMETPaMH.
PaGorate B  mape, Tpymme ~ OpH  BHIIOJHCHUH

MPaKTHUYICCKUX 3a7jaHUi. HaXOI[I/ITI) B ﬂOHOHHHTeHBHOﬁ
JIATEPATypEC U I/IHTepHeTe CBCJICHUA 10 HMCTOPHUU PA3BUTHUA
ATOMHUCTHUYECKOMN TCOPUU CTPOCHHUS BEIICCTBA.

YpaBHeHue
COCTOSIHUSI

WJICaJIbHOTO Ta3a.
8 u.

YpaBHEHHE COCTOSHUS
HMCAJIbHOI0 ra3a. Y paBHCHUE
Menneneena - KimaneiipoHa.
Wzonponeccrl. 1'a30BBIC 3aKOHEL.
JlaboparopHas paborta:
DKcneprMeHTalIbHas MPOBEPKaA
3akoHa I'eli - JIroccaka (M3MepeHne
TEPMOJMHAMHUYECKHX ITapaMETPOB
rasa).

CocTaBsaTh YpaBHCHHUE COCTOSHHUA HACAIIBHOIO rasa Hu

ypaBHeHue Menneneesa - KiamelipoHa B KOHKpETHOM
CHUTYaluH. Berancnars, HCTIONB3YSI COCTaBIICHHOE
yYpaBHEHHE, HEW3BECTHBIC BEIMUYHHBL. Pacro3HaBaTh W
OIUCHIBATH H30IIPOLIECCHI B UJieanbHOM rase.
DopMyIHpOBaTh I'a30BbIC 3aKOHBl U ONPENENIATh I'PaHMIIbI
Hux NIPUMECHUMOCTH. CocTaBnaTth

YpaBHEHUsI [UII WX OIMCAaHWA. BBIUUCIATH, HCIOIB3YS
COCTaBICHHOE  ypaBHEHHE, HEU3BECTHHIE  BEIMYMHEL
[IpencraBmate B Buae rpaduKoB W30XOPHBIH, U300apHBIA U
HU30TEPMUYECKUI MIPOLIECCHI.
Omnpenenate 1m0 TpadukaM  XapakTep mporecca H
MakpoIapaMeTpsl HJIealdbHOro rasa. l3MepsATs JaBleHUE
BO3/lyXa MaHOMETPAaMH U LU(PPOBBIMH JAaTYHKAMU JaBICHHS
ra3a, TeMIepaTypy raza - )XUIKOCTHBIMU TEPMOMETPAMHU U
muQpoBEIMU  TeMIlepaTypHBIMH JaTdyukaMu. PabGortats B
mape, TPyNIe NpH BBIIOJHEHUH IPAKTHIECKUX 3aTaHH.
Haxoauts B pononHuTenbHOM muTeparype U VHTepHere
CBEIECHMs IO 3aJaHHOM TeMe. ['OTOBUTH Npe3eHTaluu U
cooOmeHns 1O 3aJaHHBIM TemaM. [IpuMeHsTs, Mozensb
U/I€JIHOT'O ra3a Juls ONMCAaHUs TOBEJCHUs peabHbIX ra3oB.

B3aumasbie
MIPEBPALLECHUS

JKUJIKOCTH U Ta3a.

BsauMuble ipeBpallieHus
JKHUJIKOCTH M ra3a. HacbleHHEBIE U
HeHackIIIeHHbIE Taphl. JlaBlieHne

JlaBaTh ompenenieHue TMOHSATHI: HCIapeHue, KOHJIEHCAlus,
KUIIEHUE, TUHAMUYECKOE PABHOBECHE, HACBILICHHBIN Map, He
HACBIIICHHBIH Tap.

PacnozHaBath, BOCIIPOM3BOJIHTE,

Ha6J'IIOHaTI> SBJICHUA:

3u. HACBIIEHHOro napa. Kunenwue. HICTIADCHUE, KOHZICHCALN, KUIICHUE.
BraxHocTh BO3yXA.
Kunkoctu. Mozaenb CTPOeHHUS KUIKOCTH. [NepeuncnsaTs CBOMCTBA JKUIKOCTH M OOBSACHATD UX C
3 q HOBCDXHOCTHoe HATSOKCHIE TIOMOUIBIO MOJCIIA CTPOCHUSA JKUIKOCTH, COSHaHHOﬁ Ha

CMmaunBaHUeE U
HecMaunBanue.Kanuisipel

OCHOBE M K T.

I[aBaTB OINpE€ACIICHUE TTOHATHUI: Chja TIOBEPXHOCTHOI'O
HaTSXKCHUSA, KOS(b(bHHHeHT TIOBEPXHOCTHOI'O HATSXKECHUA.
Pacno3naBath u BOCHIPOU3BOAUTH IMPUMEPHBI IPOABJICHUA
JIEUCTBUS CUITBI TOBEPXHOCTHOI'O HATSAXKCHMUSA.

TBEpaple Tena
24.

Kpucrammnyeckue u aMop@HEIE
Tena. Mexanndeckue

CBOMCTBA TBEPABIX TEIl.
JKuyikue Kkpucrauisl.

HasbiBath cXoAcTBa U pa3audus TBEPABIX Tell, aMOP(HBIX
Tel, XKUAKUX KprcTamwioB. [lepeuncnsaTs cBoifcTBa TBEPIABIX
Tel

OCHOBBI
TepMOJII/IHaMI/IKI/I

13 4.

BuyTpeHHss sHeprus.
TepMmoanHamMuueckas CUCTEMA U €€

PAaBHOBECHOE COCTOSIHHE.
Pabora u Temonepenadya KaKk

I[aBaTI) OIpE€ACICHNUE IIOHSITHH: TEPMOAUHAMUYICCKAsT
CHUCTEMa, U30JIMPOBAHHAA TEPMOANHAMHUYICCKAA CUCTEMA,
PABHOBECHOE COCTOSIHUE, TepMO)lI/IHaMI/I‘ISCKI/Iﬁ npouecc,
BHYTPCHHAA DHEPTUsd, BHYTPEHHASA SOHEPIUA UICAJIbHOT'O rasa,
TB]’IJ’IOéMKOCTb, KOJIMYECTBO TEIUIOTHI, YACIbHAs TEIIOTA
IUIABJICHMS, y/I€JIbHas TCIUIOTA nap006pa3013aH1/1${, yAaejabHas




CIIOCOOBI M3MCHEHNS BHYTPEHHEH
sHeprud. KonnuecTBO TEMIOTHI.
TemmoémkocTh. Pa30BBIE IEPEXOIEL.
YpaBHEHHE TEILUIOBOrO OajiaHca.
IlepBBIii 3aKOH TSPMOAUHAMHUKH.
AmabaTHbli Ipoliecc.
Heo0paTUMOCTE TENIOBBIX
npoieccoB. BTopoit 3aKkoH
TEPMOAMHAMUKHU H €O
CTAaTUCTHYCCKOC TOJIKOBAHHE.
IIpeoOpa3oBaHus SHEPTHUH B
TEIIOBLIX MAIlIMHAX.

KIIJI TenaoBBIX MAIlIvH.

TEI0Ta CrOpaHusl TOIUTHBA, paboTa B TEPMOIUHAMUKE,
0o0paTHMBI TpoLece, HeOOPaTUMBIN IpoLece, HarpeBaTellb,
XOJIOJUIBHUK, pabouee TeJo, TEIUIOBON JBUTaTENb,

KIIJ] TeroBoro aBuraTess.

Pacrio3HaBaTh TepMOIMHAMUYECKYIO CHCTEMY,
XapaKTepH30BaTh €€ COCTOSHIE U IPOIECCHl N3MEHEHHS
COCTOSIHUSL.

OmnuchIBaTh CII0OCOOB! N3MEHEHUS COCTOSHUS
TEPMOAUHAMUYECKON CUCTEMBI ITyTEM COBEPILIEHUS
MEXaHUUYECKOH pabOTHl U Temyonepeaaye.

CocraBisiTh ypaBHEHHE TEIJIOBOTO OanaHca B KOHKPETHOU
CUTyalluH. BBIUUCIATH, UCIIONB3Ys COCTABIEHHOE
ypaBHEHHE, HEH3BECTHHIC BEIMIHHBI.

OmpenensiTs 3HaYSHUsI BHYTPEHHEH SHEPIHH HAEATHHOTO
rasa, U3MeHEHHEe BHYyTPEHHEH PHEpIUH NIeaIbHOTO ra3a,
paboTHI HAEATEHOTO Ta3a , padOTHI HaJ MIeaTbHBIM T'a30M,
KOJIMYECTBA TETIOTHI B KOHKPETHBIX CUTYaLUSIX.
OmnpenensaTs 3HaYeHUE PadOTHI HACATHHOTO ra3a Mo rpaduKy
3aBHCHMOCTH JIaBJICHHS OT 00bEMa IpU H300apHOM
mporecce.

®opmymrpoBaTh NEPBHI 3aKOH TEPMOIUHAMUKH.
CocTaBisITh ypaBHEHHE, ONMCHIBAIOIIEE TIEPBEIN 3aKOH
TEpMOIUHAMUKH, B KOHKPETHBIX

CHUTYalUsIX JUIsl H30TIPOLIECCOB B HACATBHOM Tase.
BEIMHCIIATE, HCTIONB3YsI COCTABICHHOE YpaBHEHNE,
HEW3BECTHBIC BEITMIHHBIL.

Paznmuats oOpaTuMbIe 1 HEOOpPaTUMBIE MTPOIIECCHI.
INoaTeepxaaTh MprIMepaMu HEOOPATIMOCTD TEILIOBBIX
TIPOLIECCOB.

[TpuBOANTH IPUMEPHI TEIUIOBBIX JBHUTATEICH, BBIACIATH B
IIpUMepax OCHOBHBIE YaCTH JIBUTaTelNel, ONUCHIBATD
TIPUHIMIT 1SHCTBHSL.

Boruucnats 31auenus KIIJ[ TenoBoro apurarens B
KOHKPETHBIX CHUTYalUsX.

Haxonuts B nmureparype u HTepHETE HHPOPMAIHIO O
npo6ieMax SHEPreTHKH U OXPaHe OKPYXKAIOIIEH Cpebl.
Y4acTBOBaTh B AUCKYCCHUH O IPOOIEMax SHEPTETHKU H
OXpaHe OKpY)Karomel cpeabl, BECTH AUAJIOT, OTKPBITO
BBEIPa)KaTh U OTCTaUBATh CBOIO TOYKY 3PEHUSI, BHICIYILIHBAT
MHEHHE ONIOHEHTA.

OcHoBbI 1eKTpoAMHAMUKHU. 40 yu.

DneKTpocTaTuKa
16 4.

OIeKTpUYCSCKHH 3apsaj. 3aKoH
COXPAHCHUS ICKTPHUISCKOTO
3apsaga. IISKTPUIECCKOE
B3auMojieiicTBue. 3akod KyJoHa.
ban3koaeicTBUE U JaTbHOACHCTBHE.

Hanpsk€HHOCTD M MOTEHITAAN
JJICKTPOCTATHYECKOI'O MOJs, CBS3b
MEXy HUMH.

JIMHUM HAIPSOKEHHOCTH U
DKBHUIIOTEHIINAILHEIE TOBEPXHOCTH.
[IpuHIIUDO CYTIEPIIO3UITUHN
DJIEKTPUYCCKUX IT0JIeH. Pa3zHOCTD
noTeHIManoB. IIpoBOAHUKY U
JIIMDJIEKTPUKHU B DIEKTPOCTATHUECKOM
noie

OneKTpudecKkas EMKOCTb.
KonpaeHncarop. DHeprus
DJIEKTPUYECKOTO I10JIs.

[laBaTb onpenieneHue MOHATUIN: IEKTPUUECKUIT 3aps ],
3JIEMEHTAPHBINA AJIEKTPUUECKUH 3apsisl, TOUECUHBIN
QIIEKTPUIECKHUIT 3apsill, CBOOOTHBII AIEKTPUICCKHUI 3apsi,
3JIEKTPUYECKOe I0J1e, HAIPSKEHHOCTD NIEKTPUUECKOr 0
T0JIs1, JINHUU HAPSKEHHOCTH IEKTPUYECKOr0 104,
OJITHOPOJIHOE 3JIEKTPUUYECKOE I10JIe, MOTEHIHal
3JIEKTPUYECKOTro MOJs, pPa3HOCTh NOTEHIIUAJIOB, SHEPIUs
NEKTPUIECKOTO OIS, SKBUIIOTCHI[HAIBHAS TIOBEPXHOCTB,
JNEKTPOCTAaTUIECKAs! HHTYKITHS, TTOJISIPH3AITHS
JMIIEKTPHUKOB, TUAIEKTPHUYECKast IPOHUIAEMOCTD BEIIECTBA,
3JIeKTPOEMKOCTh, KOH/EHCATOP.

Pacrio3HaBath, BOCIIPOM3BOAUTE M HAOIIOATh PA3IMIHBIE
crocoObI anekTpusaryu Tei. OObSICHATH SBICHUE
3JIEKTpU3alMY Ha OCHOBE 3HAaHHH O CTPOEHHMHM BEIeCTBa.
OnuceIBaTh U BOCIIPOU3BOAUTH B3aUMOAEHCTBUE
3apsHKEHHBIX TEl.

OmuceiBaTh  NPUHIUIT ACHCTBHS 3IEKTPOMETA.
DopMyTHpoOBaTh 3aKOH COXPAaHEHHS SJIEKTPHIECKOTO 3apsia,
YCIIOBHS €70 IPUMEHHMOCTH.

CocTaBisATh ypaBHEHHE, BEIpaXKaIoIiee 3aKOH COXPaHSHUS
3JIEKTPUYECKOTO 3apsa, B KOHKPETHBIX CUTYaIHUAX.
BrI4ucnsaTh, HCIONIB3Ys COCTaBICHHOE YpaBHEHUE,
HCU3BECTHBIC BCIIMYHUHBI.

dopmynupoBaTh 3akoH KynoHa, ycioBus ero
npuMeHIMOCTH. COCTaBIATh ypaBHEHNE,' BEIpAXKaloIee
3akoH KyroHa, B KOHKPETHBIX CHTyalusX. Beraucisrs,
HCTIONB3YSI COCTABICHHOE YPaBHEHNE HEN3BECTHEIC
BEJINYHHBL




BeruncnaTe 3HaUeHNE HANPSKEHHOCTH MO TOUEYHOTO
NEKTPUIECKOTO 3apsifia, OMPENENsITh HAalpaBlIeHUe BEKTOpa
HanpsKEHHOCTH B KOHKPETHOM cutTyauuu, @opMyaupoBaTh
TIPUHLUI CYTIEPIO3UIINH SEKTPUIECKHUX MONei.
OmnpenenaTh HapaBlIeHUE U 3HAUEHHUE PE3yJIbTUPYIOIIEH
HaNpsKEHHOCTU 3JIEKTPUUYECKOTO MOJISI CUCTEMBI TOUEYHBIX
3apszioB.

W300pakats JIeKTpHIECKOE MOJIe C TOMOIBIO JINHA
Hanpspk€HHOCTU. Pacnio3HaBaTe 1 n300paxkaTh JTMHUU
HanpsHKEHHOCTH OIS TOYEYHOTO 3apsijia, CUCTEMbI
TOYEYHBIX 3aps/I0B, MApaUIEIbHON IUIOCKOCTH, IBYX
napaJuieNIbHBIX IIIOCKOCTEH, OMHOPOAHOTO U HEOAHOPOJHOTO
2JIEKTPUYECKUX IOJIEeH.

OmnpenenaTs 0 IUHUAM HANPsHDKEHHOCTU 3JEKTPUIECKOTO
I0JIS1 3HAKU M XapaKTep paclpeneieHus 3apsiioB.
OmnpenenaTs NOTEHIUA 3JIEKTPOCTATUYECKOr O OIS B
JAHHOM TOUYKE MO TOUSUHOT0 AIEKTPHUECKOTO 3apsiaa,
Pa3sHOCTh MOTEHIMANIOB, HANIPSXKEHUE B KOHKPETHBIX
CHUTyalusX.

CocCTaBIIATh ypaBHEHHS, CBA3BIBAIOIINE HANIPSKEHHOCTD
3JIEKTPUYECKOTrO O C Pa3HOCTBIO IOTCHIMAIOB.
Brruucnars, HCHOIb3ys COCTAaBIEHHOE ypaBHEHUE,
HEeHM3BECTHBIC BEIMYHUHBI. M300paaTh SKBUIOTEHIIMAILHEIE
MIOBEPXHOCTH  3JIEKTpUYecKoro nons. Pacrosnasats u
BOCIIPOU3BOJUTE 3KBUIIOTEHIMAIBHBIC IOBEPXHOCTH I10JIS
TOYETHOTO 3apsA/a, CHCTEMbl TOYCUHBIX 3apsIOB,
3apsHKEHHOM TIACTHHBL, ABYX MapajlIedbHBIX MIIOCKOCTEH;
OJHOPOJHOTO U HEOTHOPOIHOTO SIEKTPHIECKUX TTOJIEH.
OOBACHITH YCTPOUCTBO, IPUHIUI JIEUCTBUS, TIPAKTHIECKOE
3Ha4YeHUe KOHJCHCATOPOB.

Boruucnats 3HaueHHe 37IEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCaTOoPa, 3apsa KOHJEHCATopa, HallpsDKEeHU Ha
00KJIa/IKaxX KOHJEHCATOPA, MApaMeTPOB  IIOCKOTO
KOHJIGHCATOPAa, SHEPTUH HIEKTPUIECKOTO OIS
3apsHKEHHOT0 KOHICHCATOPA B KOHKPETHBIX CHTYaIUsX.
Haxonuts B UHTEpHETE U TONOIHUTENBHOM TUTEpAType
MHPOPMAIHIO 00 OTKPHITHH JIEKTPOHA, HCTOPUU H3YUCHHS
JJIEKTPUYECKUX sIBJIICHUN. ['0TOBUTH IIpe3eHTaluu U
COOOIIeHNS IO M3yYEHHBIM TeMaM.

3aKOHBI
IIOCTOSIHHOT'O
TOKa. 14 4.

ITocTOSIHHBIN DIIEKTPHUYSCKUHI

ToK. Cuna Toka. ConpoTHBIICHHUE.
IlocnenoBarenbHOE M ApaAJICIEHOS
COCIMHEHUS MPOBOJHUKOB.

PaboTa u MOIITHOCTh TOKA. 3aKOH
Jbxoyns — JIeHna.
Dnekrpoasrkymas cuia (DJC).
3akoH OMa Jj1d IOJTHOM
DJICKTPHUUCCKOM IICIIH.
JlaGopaTopHble pabOTHI:
1.IlocnenoBaTenbHOE U
napajuieIbHOE COEIUHEHUS
MIPOBOJTHUKOB.

2. N3mepenne D/1C uctouHuka Toka.

JlaBaTh onpenesieHue OHATUH: 3NeKTPUYECKUI TOK, CHila
TOKa, BOJIbTAMIIEPHAs XapaKTEePUCTHKA, IMEKTPHIECKOEe
CONPOTHBIIEHHE, CTOPOHHNE CHIIBI, STIEKTPOABIKYIIAs CHJIA.
[NepeuncnsaTh yCIOBUS CYIIECTBOBAHMUS IEKTPHIECKOTO
ToKa. Pacrio3HaBaTh M BOCHPOU3BOANTH SIBIICHUE
3JIEKTPUYECKOro TOKa, NEHCTBUS MIEKTPUUECKOr0 TOKa B
IPOBOJHUKE.

OOBSACHATH MEXaHH3M SIBIICHUI Ha OCHOBAaHHHU 3HAHHUIL O
CTPOEHUH BEILIECTBA.

ITonp30BaThCs aMIIEpMETPOM, BOIBTMETPOM, YUUTHIBATh
0Cc00EHHOCTH U3MEPEHNsI KOHKPETHBIM IPHOOPOM U ITpaBUIIa
TIOJIKITFOYCHUSI B 3JIEKTPUUECKYIO IIEMb.

HccnenoBath SKCIIEPHIMEHTAIBHO 3aBHCHMOCTD CHIIBI TOKA B
MIPOBOJHUKE OT HAMPSDKEHNS U OT COIPOTHBIICHUS
npoBogHrKa. CTpOUTh rpadMK BOIBTaAMIIEPHON
XapaKTEPUCTUKH.

dopmynupoBaTh 3akoH OMa JJIs y4acTKa LEeNHU, YCIOBUS ero
npuMeHuMocTd. COCTaBIATh YpaBHEHHE, OMUCHIBAIOILEE
3ak0oH OMa A7 y9acTKa IeNH, B KOHKPETHBIX CUTYAIHAX.
BEIMHCIATE, HCTIONB3YS COCTABICHHOE YPaBHEHNE,
HEeW3BECTHBIC 3HAYCHHS BeJIMINH. PaccunTHIBaTh 001IIee
COIPOTHBIIEHHE yJacTKa e MPH MOCJIeI0BAaTEIEHOM U
napauiej;ibHOM COCAUHCHUAX NPOBOJHHUKOB. Boinmonausars
pac4€Thl CUIIBI TOKOB U HAPSYKEHUH B PA3JIMYHBIX
OJICKTPHUYCCKUX LECIIAX.

DopMyIMpOBATh U UCNOJIB30BaTh 3aK0H Jxoyisa- JleHna.
Ompenensats paboTy ¥ MOITHOCTH IEKTPHIECKOTO TOKA,
KOJIMYECTBO TEIUIOTHI, BEIJEISIONIEiics B IPOBOTHUKE C
TOKOM, IIPU 33JaHHBIX apaMeTpax.

@®opmynupoBats 3akoH OMa IJIst MOJTHOM [eTH, YCIOBHS €T
npuMeHUMOCTH. COCTaBIISATh YpaBHEHHUE, BBIpAXKAIOIIEE




3akoH OMa JIs TIOJTHOM IIeNH, B KOHKPETHBIX CUTYalUsX.
PaccunThIBaTh, HCIONB3Ys COCTABIEHHOE YpaBHEHHE,
HEU3BECTHBIE BEJTUUMHBI.

W3mepsaTs 3HaUSHUE SIIEKTPOBHIKYILEH CHUIIBI, HAIPSKEHHE
U CUJIy TOKA Ha y4acTKe L[eNU C HOMOIbIO BOJIBTMETA,
amIepMerpa.

ColiroaTh NpaBwiIa TEXHUKH 0€30M1aCHOCTH IIPH paboTe ¢
HUCTOYHUKAMHU TOKA.

PaGorats B mape, rpymnie npu BEIMOIHEHUH MPAKTHUECKHUX
3aJaHu.

HaxoauTs B auteparype u MHTepHETE HHPOPMALIHIO O CBS3U
3NIEKTPOMArHUTHOTO B3aUMOJIEUCTBUS ¢ XMMHUECKUMU
PEaKIIsIMH ¥ OHOJIOTMUECKUMH TIPOIIECCaMH, 00
KCIOJIb30BaHUU JIEKTPUUECKUX SIBICHUN KUBBIMHU
opraHusmamu u 1. JI.

['0TOBHTH IIpE3CHTAIMN K COOOIICHHUS 10 N3YICHHBIM TEMaM

DJIEKTPUYECKU I
TOK B Pa3JIMYHBIX
cpenax. 10 4.

ODIEeKTPOHHAS MPOBOJHUMOCTD
METaJI0B. 3aBUCHMOCTD
CONIPOTHUBJICHUS IIPOBOJHMKA OT
TEMIIepaTyphI.

DJIEeKTpUYECKHHI TOK B
nosynpoBoaaukax. CoocTBeHHas U
IpUMECHas IPOBOJHUMOCTH.

p-n —Ilepexo.
ITonynpoBOAHMKOBBIM OO,
TpaH3ucTop. I1oaTynIpoBOIHMKOBEIE
OpHOOPBL. DIAEKTPOIM3.
DIeKTpUYECKHI TOK B
3JIEKTPOJIUTAX.

DIeKTpUYECKUI TOK B BAKYYME

u razax. Ilnazma.

[JlaBaTh onpeneneHe NOHATUN: HOCUTENHN 3JEKTPUUECKOTO
3aps/a, MPOBOAUMOCTh, COOCTBEHHAs POBOUMOCTb,
MIPUMECHAsI IPOBOIUMOCTb, 3JT€KTPOHHAS IPOBOAUMOCTD,
JBIPOYHAST MPOBOJUMOCTS,

p-n- Ilepexon, BakyyM, TepMODJIEKTPOHHAsS SIMUCCHS,
3JIEKTPOJIU3, Ta30BbINA pa3psili, pPCKOMOWHALIUS, HOHH3AIIN,
CaMOCTOSITENIBbHBIN pa3psl], HECaMOCTOATEIbHBIN pa3psiz,
PacniozHaBaTh ¥ ONUCHIBATH SABJICHUS IPOXOKICHUS
JNEKTPUIECKOTO TOKA Yepe3 IPOBOIHUKH, TOIYIPOBOIHUKH,
BaKyyM, 3JIEKTPOJHTHI, a3kl

KauecTBeHHO XapaKTepu30BaTh NEKTPUUECKUN TOK B Cpelie:
Ha3bIBATh HOCHUTEIH 3apsAA0B, MEXaHU3M HX 00pa3oBaHM,
XapakxTep JBUKCHUS 3apsA70B B MIEKTPUUECKOM I10JIe U

B €r0 OTCYTCTBHE, 3aBUCUMOCTb CUJIbI TOKA OT HaNPsDKEHUS U
3aBUCHMOCTb CUJIBI TOKA OT BHELUIHUX YCIOBHH.
[lepeunciaTs OCHOBHBIE IIOJI0XKEHHSI TECOPUHU JIEKTPOHHOM
MIPOBOANMOCTH METAJIIOB.

BoruncnsaTs 3HaueHUs cpeiHei CKOPOCTH YHOPSAA0YEHHOTO
JBIKEHHS 3JIEKTPOHOB B METaJLIe MO AeHCTBHEM
JNEKTPUIECKOTO MO B KOHKPETHOH cuTyaruu. OnpeneniTs
COIIPOTUBJIEHUE METAIIIMYECKOTO IPOBOJHUKA IPH

JaHHOU TeMneparype. IlepedncinaTs OCHOBHBIE IOJIOKEHUS
TEOPHHU JIEKTPOHHO-BIPOYHON IPOBOIUMOCTU
NOJYIPOBOAHUKOB.

[TpuBOANTE MPHMEPH! YHCTHIX HOIYIPOBOIHUKOB,
TOTYTIPOBOAHHUKOB C IOHOPHBIMH M aKIIEITOPHBIMH
npuMecsiMi. [IprIBOUTE TPUMEpPHI UCIOTB30BAHHS
MOTYTIPOBOAHUKOBEIX MPHOOpOB. IlepedncisaTs ycnoBus
CYIIECTBOBAHMS HJICKTPUUECKOTr0 TOKA B BAKyyMe.
IIpuMeHATh 3HaHUS O CTPOCHUH BEIECTBA ATl ONUCAHUS
SIBJICHUS] TE€PMOJIEKTPOHHOM sMuccun. ONMUCHIBATH IPUHIUIL
JIeHCTBUSI BAKYYMHOTO IUO/1a, YJICKTPOHHO-JIy4eBON TPYOKH.
IIpuBoauTH NpUMEPB! UCIOJIB30BAHUS BAKYYMHBIX
puOopoB. OOBACHATE MEXaHI3M 00pa30BaHUs CBOOOIHBIX
3aps0B B paCTBOPAX M PacIlIaBax EKTPOINUTOB.
[TpuMeHATH 3HAHNS O CTPOSHUH BEIIECTBA JUIS

OITMCAHMUS ABJIEHHS IeKTpom3a. [IpHBoIUTE MpUMeEpHI
UCTIOJIb30BAHUS JJIEKTPOJIN3a.

OOBSACHATH MEXaHM3M 00pa30BaHMs CBOOOJHBIX 3apsiI0B B
rasax.

IIpuMeHATh 3HaHUS O CTPOCHUU BEIIECTBA AT

OITMCAHMUS SABJIEHHUI CAaMOCTOSTEIEHOTO U
HECaMOCTOSITETEHOTO Pa3psIoB.

Pacrio3naBath, IPHBOIUTE IPUMEPEI, IIEPEUUCITATh YCIOBHS
BO3HHKHOBEHHSI CAMOCTOSITEIIFHOTO M HECAMOCTOSITEIEHOTO
ra3oBbIX pa3psaa0B, Pa3JIMYHBIX THUIIOB Ira30BbIX Pa3psAa0B.
[IprBOANTE IPUMEPBI HMCIOIB30BAHUS FA30BbIX PA3pPsI0B.
Haxonuts B nuteparype u VHTepHeTe HHGOPMAIIHIO 110
3amanHol Teme. [lepepabaThiBaTh, aHATU3UPOBATH U
MIPEACTABIATh HHPOPMAIUIO B COOTBETCTBHH C
TIOCTABJICHHBIMH 3a/1a9aMHU.

['0TOBHTH IpE3EHTAIIMN M COOOIICHHUS 10 N3YIEHHBIM TEMaM.

[ToBTOpenue 234

Mexannka. OCHOBBI

IlepepabaTbiBaTh, aHAIU3UPOBATh U NMPEACTABIATH
MH(OPMAIMIO B COOTBETCTBHH C IIOCTaBJICHHBIMH 331a4aMH.




OJICKTPOJUHAMUKH.

I'0TOBUTH NPE3EHTALMHU U COOOIIEHHS 110 U3yYEHHBIM TEMaM.
Pabotats B mape, rpymnmne. CocTaBisTh ypaBHEHUS,
BBIUHCIIATH, HCIOJb3Ysl COCTABICHHOE YPaBHEHHE,
HEU3BECTHbIC BeNMYMHBL. KOHTPOMMpPOBaTh pelieHue 3a1ay
CaMHM H JAPYTHIMH YJalIUMHCS

11 kaacc (1704, 5 4 B Heae110)

OcHOBBI AICKTPOAMHAMUKH (npomoxenue). 18 u.

Mar»uTtHoe 1ojJe.
9 4.

MaruntHoe noae. MaayKmus
MAarHuTHOTro moJjs. Bektop
MarHUTHOM MHJIYKIIHM.

JlericTBMEe MAarHUTHOTO IOJIA Ha
MPOBOJIHUK C TOKOM M JIBHKYIIYIOCS
3apsHKEHHYIO YACTHILY.

Cuna Amnepa. Cuna JlopeHna.
[IpaBujo JEBOM PYKH.

MarsuTHBEIC CBOMCTBA BEIICCTRA.
MarguTtHas 3anuchk HHOOPMAIIUH.
DJIEKTPOU3MEPHUTENLHBIE IPHUOOPEI.
JlaboparopHas paboTa.

H3mepenne cuiabl B3aUMOACHCTBUS
MAarHuTa ¥ KaTYIIKHA ¢ TOKOM

JlaBath onpeseneHue MOHATHI: MArHUTHOE T10JIe, HHTYKITHS
MarHUTHOTO TI0JIs1, BUXPEBOE TI0JIe, CHiIa AMITepa, CHiIa
JlopeHnna, peppoMarseTuk, JoMeH, Temeparypa Kiopn.
JlaBaTh onpeeneHHe eUHHUIBI HHAYKLIUH MarHUTHOTO
TIOTISL.

IlepednciiaTh OCHOBHBIE CBOMCTBA MAarHUTHOTI'O IOJIA.
W3006pakaTh MarHUTHbIE IMHUU TIOCTOSSHHOTO MarHHTa,
IIPSIMOTO TIPOBOJTHUKA C TOKOM, KaTYIIKH C TOKOM.
HaGmoaTs B3anMozeiicTBHE KaTYIIKH ¢ TOKOM U MarHuTa,
MarHATHOW CTPEJIKH U MIPOBOHHUKA C TOKOM, JIeHCTBHUE
MarHUTHOTO TI0JISl Ha JBIKYIIYIOCS 3apsDKEHHYIO YacTHUILY.
DopmynHpoBaTh 3aKOH AMIIEpa, Ha3bIBaTh TPAHHIIBI €TO
npuMeHuMocTd. OnpenensiTs HallpaBlIeHUE THHAN
MHYKI[AA MaTHUTHOTO TIOJIS C TIOMOIIBIO IIPaBHIIA
OypaBurKa, HampaBJICHHWE BEKTOPOB CHIIBI AMIEpa U CHIIBI
Jlopenna ¢ nomMoukio npaBsuia aeBo pyku. [Ipumenars
3aKOH AMIiepa 1 (OpMyITy IS BBIYMCIICHUs CHIIbl JlopeHIa
TIpU pelIeHny 3a1a4d. [lepedncisTh THITB BEIIECTB 110
MarHWTHBIM CBOHCTBaM, Ha3bIBaTh CBOWCTBA JMa-, Mapa-, U
(eppOMarHeTHKOB.

M3mepsaTh cuity B3aMMOIEHCTBUS KaTyIIKH C TOKOM U
MarHuTa.

Paborats B mape IpH BHIIOJIHEHHH NPAKTHYECKUX 3aJaHHH,
B TIape W TPYIIE IPH PEIICHUH 3ajad.

HaxonuTs B nuTeparype u MHTepHETE HHpOPMALHUIO O
BKJIane Amnepa, JlopeHIa B n3ydeHre MarHUTHOTO IIOJIS,
pycckoro ¢usuka CToneroBa B HCCIEAOBAHIE MarHUTHBIX
CBOICTB (heppOMarHeTHKOB, O IIPUMEHEHUH 3aKOHa AMIiepa,
MIPAaKTUIECKOM HCIIONB30BAHUHU JEHCTBHS MATHUTHOTO TIOJIS
Ha JBIKYIIHHCS 3apsifl, 00 YCKOPHTEISX 3IeMEHTapHBIX
YaCTHI], O BKJIAJIC POCCHHCKIX YICHBIX B CO3/IaHUE
YCKOpHTENeH 371eMEHTapHBIX YacTHII, B TOM YHCIIE B
00BbeIMHEHHOM HHCTHTYTE SACPHBIX HccnenoBanuii (OUSIN)
B T. JlyoHe u Ha anpoHoM koutaiinepe B LIEPHe; 06
UCIIOJIb30BaHUN (PEPPOMAarHeTHKOB, O MarHUTHOM HOJIe
3emiu.

['0TOBHTH IPE3EHTAIMN K COOOIICHHUS 110 M3YUSHHBIM TeMaM

ONEeKTPOMarHuTH
ast HHIYKIHSI.
9y.

SIBneHune 3IeKTPOMArHUuTHOM
HHAYKIUHA. MarauTHEIA IOTOK.
IIpaBuao Jlenmna. 3akoH
DJIEKTPOMATrHUTHONW HHIYKIIUH.
DIeKTpOMarHuTHoE 1oJjie. Buxpesoe
DJICKTPHUUICCKOE TIOJIC.
[IpakTHueckoe MpUMEHEHHE 3aKOHA
AJIEKTPOMArHUTHOW WHTYKIIUH.
Bosnuknopenne D/1C MHAYKIINY B
JBIDKYIIIEMCS TPOBOIHHKE.
SIBIeHre CaMOMHIYKIIHH.
NHOYKTUBHOCTD.

DHeprus, MarHuTHOT'O I10JISI TOKA.
DHeprus 3IEKTPOMAarHUTHOTO MOJS.
Jlaboparopnas padora:
HccrnenoBanne IBICHUS

[laBaTb onpeneneHue MOHATUI: SBJICHUE JIEKTPOMArHUTHON
WHAYKIAW, MAaTHUTHBIA TI0TOK, DJIC MHAYKIHH,
HMHIyKTHBHOCTB, caMonHIyKIws, DJ1C caMOMHIYKIUHL.
Pacrio3HaBath, BOCIIPOM3BOIUTE, HAOIONATE SIBJICHHE
3JIeKTPOMArHUTHOM MHTyKIMY, TOKA3bIBaTh IPUUUHHO-
CIIEICTBEHHBIE CBSI3H IPH HAOIIOICHUH SIBIICHUSL.
HaGumoaTh 11 aHaTM3MPOBATh SKCIIEPUMEHTEI,
JeMOHCTpHUpYyIOIHe pasmio JleHna.

DopmynarpoBath mpaBuio JIeHa, 3aK0H 3J1eKTPOMarHUTHON
WHJTYKIMH, Ha3bIBaTh TPAHHUIIEI €TO IIPIMEHUMOCTH.
HccnenoBath sSBICHUE EKTPOMATHUTHOH MHIYKIINHL.
PaboTaTh B mape 1 rpyIe npy BHIIOJHEHHN

MPaKTUYCCKUX 3a11a1-[1/1171, IJIAHUPOBATH OKCIICPUMEHT.
Hepeqncnmb IIPUMEPHI UCITOJIL30BaHUS ABJICHUA
3JIeKTPOMAarHUTHOM MHAYKLMH.

Pacrio3HaBath, BOCTIPOM3BOAUTE, HAOIIONATE SIBJICHHE
CaMOWHJYKIIUH, TIOKa3bIBAThH IPUINHHO-CIEACTBEHHEIE
CBSI3H IIPH HAOJIIOICHUN SIBIICHUSL.

®opmynHpoBaTh 3aKOH CAMOMHAYKINH, HA3bIBATh IPAHUIIBI
€ro NpuMEHUMOCTHU.

IIpoBOANTH QHAJIOTHIO MEXAY CAMOMHIYKIIUEH U
HHEPTHOCTBIO.




DJIEKTPOMATHUTHOM MHAYKIINH.

OrnpenensaTb 3aBUCUMOCTb MHAYKTUBHOCTH KaTYIIKH OT €&
JUIMHBI ¥ TIJIOLIAAN BUTKOB.

OrnpenensTb B KOHKPETHON CUTYallMH 3HAYSHUsI MArHUTHOTO
noroka, DC unnykuun, 31C caMOMHIYKIIUH,
HHIyKTHBHOCTb.

HaxonuTts B muTeparype u HTepHETE HHDOpMAUIO 00
HCTOPHH OTKPBITUS SIBICHUS JIEKTPOMArHUTHOM MHIYKIINH,
0 BKJIAJIe B M3YUCHHUE ITOTO SIBICHUSI POCCHHCKOTO0 (H3mKa O.
X. Jlenna, o 60pb0e ¢ MPOSBICHUSIMHU 3JICKTPOMArHUTHON
MHIYKLHH U €€ UCHIOJIb30BAHUH B IPOMBIIUICHHOCTH.
['OTOBHUTH NPE3CHTALMU U COOOIICHHS 110 H3YYECHHBIM TEMaM.

KoJie0anusa v BoJIHBI. 42 4.

Mexannueckue
KoJiebanus 7 4.

MexaHu4yecKne KoJacOaHusl.
CB00O0IHBIE KOJICOaHU.
Maremarndyeckuii ¥ IpyKUHHBIN
MasgTHUKH. [IpeBpaliienust SHEPIUKU
[IpH KoJIeOaHugax. AMIUIATYIA,
IEPUO, YacTOTa, (paza KoJicOaHU.
BrinykneHHble KoJIeOaHusl,
PE30HAHC.

JlaboparopHas padora:
OnpejiesieHHE YCKOPEHUS
CcBOOOIHOIO MMAJAEHHUS IIPU TOMOIIU
MasiTHUKA.

JlaBath onpejeneHue MOHATHI: KojeOaHus, KoiebaTenpHas
cucTeMa, MeXaHWJeCKHe KoJieOaHus, TapMOHUIECKHe
KoneGanust, CBOOOIHBIE KOJIeOaHus, 3aTyXaloIie
KosieOaHusl, BRIHYXK/ICHHbIE KoJeOaHus1, pe30HaHC,
CMEILEHUE, aMIUTUTY/a, IEPHOJ, YaCTOTa, COOCTBEHHAS
yacTora, (aza.

Ha3piBaTh ycnoBusi BO3HUKHOBeHHUs KoneOanuil. [IpuBoauts
TIpUMEpHI KOJIeOaTeIbHBIX CUCTEM.

OnnchIBaTh MOAECIH IIPY>KHHHBIH MasTHUKY,
«MaTeMaTHYEeCKUH MasTHUKY.

[NepeuncisaTh BUIBI KOJIEOATEILHOTO IBIXEHUS, HX
CBOICTBa.

Pacnio3HaBath, BOCIPOM3BOIUTH, HAOIIOIATh
rapMOHHYECKHE KOJeOaHus, CBOOOJHBIC KOoeOaH s,
3aTyxarouiie KojaeOanus, BEIHYKJCHHBIE KOJIeOaHMs,
pe30HaHC.

[epeuncnsath criocoOs! nomydenust CBOOOIHBIX U
BBEIHY)KJICHHBIX MEXaHUYECKNX KOJIeOaHHH.

CocTaBIsITh ypaBHEHHE MEXaHWYECKHX KOJIeOaHHH,
3aMKCHIBATh ero penreHns. OnpenensiTs N0 ypaBHEHUIO
KOJIeOaTEeIFHOTO IBIKCHUS ITapaMeTphl KoJIeOaHU .
[IpencraBisaTh TpadUIecKy 3aBUCUMOCTh CMEIIEHHUS OT
BPEMEHH IPH KOJIEOaHUIX MaTEMAaTHIECKOTO U MPYXKHUHHOTO
MasATHUKOB. OIpenensTs o rpaduKy XapakTepHCTHKA
KoJIeOaHUH: aMIUTUTY/Y, TIEPUO U YacTOTy.

BEIMHCIIATE B KOHKPETHOH CHTYyallny 3HaYeHUs Ieproaa
KoJieOaHMi MaTeMaTHIECKOTO ¥ MPY)KUHHOTO MasiTHUKOB,
9HEPrHU MasTHHKA.

OOBACHATH MPEBPALICHUS SHEPTHH MIPH KOJIEOAHUAX
MaTeMaTHIECKOTO MasTHHUKA M TPy3a Ha IPY>KUHE.
Paborats B mapax u rpymie npu pemieHud 3a1ad u
BBIMIOTHEHUH IPAKTHUECKUX 3aJaHUH, HCCISIOBAHHH,
IUIAaHUPOBATh 3KCIEPUMEHT.

Bectu quckyccnio Ha TeMy «PoJib pe3oHaHCa B TEXHHUKE U
OBITY»

HaxoauTs B uTepatype 1 HHTepHETe HHPOpMALHIIo 00
HCTIONB30BaHIH MEXaHWIECKHUX KoJeOaHui B mprubopax
T€0JIOrOpa3BeKH, Jacax, Kauelsix, JPYruX yCcTpoiicTBax, 00
WCTIONE30BAaHUY B TEXHHUKE M MYy3BIKE pe30HAHca 1 0 OOpbOe
C HHUM.

T'0TOBHTH NPE3EHTAMN U COOOIICHHUS 110 U3YUISHHBIM TEMaM.
Pemats 3apaun.

KoHTposaupoBath pelieHne 3a1a4 cCaMuM U IpYTHMU
YYaIIMMHUCSL.

ONEeKTPOMarHuTH
ble KoJeOaHusl.

16 u.

DNEeKTPOMarHuTHLIE
kosebanust. KoseOarelbHbIH KOHTYP.

CB000IHBIE DJIEKTPOMATHUTHEIE
KoneOanus. ABTOKOJIE0aHus.
BuIHYKIEHHBIE DIEKTPOMATHUTHBIE
koneOanus. [lepeMeHHBINA TOK.
Konjencarop ¥ KaTymika B IIEMU
nmepeMeHHoro Toka. Pe3oHaHc B enu

[IEPEMEHHOI0 TOKA. DJIEMEHTAapHAs
Teopus TpauchopMarTopa.

[aBath onpeneneHue MOHATUIN: JIEKTPOMarHuTHbIE
KoJIeOaHusl, KoJeOaTeNbHbIH KOHTYD, CBOOOTHBIE
9NIEKTPOMArHUTHBIE KOJICOaHUs, BEIHYK/ICHHbIC
9NIEKTPOMATHUTHBIE KOJIeOaH s, HepeMEHHbIH
INEKTPUIECKHH TOK, aKTUBHOE COTIPOTUBIICHHUE,
JIEUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA, IEHCTBYIOIIEE
3HAUCHHE HaNpsDKEHUs, TpaHchopmarop, KoddduumeHt
TpaHchopManum.

306paxkath cxeMy KoJe0aTeIbHOr0 KOHTYpa U OIUCHIBATH
MPUHIMAI ero paboThI.

Pacno3HaBaTh, BOCIIPOM3BOAUT, HAOMIOIATh

cBOOO/IHBIC AIEKTPOMArHUTHBIC KOJICOaHHUs. AHAIH3UPOBATh
NpeBpalleHns SJHEPTHH B KOJIeOaTeIbHOM KOHTYPE TIPH




IIpousBoAcTBO Nepeaaya u
noTpeOICHUE DIEKTPUYECKOM
SHEPTHH.

JNEKTPOMArHUTHBIX KonebaHusx. [IpeacTaBnsaTe B Buie
rpaduKoB 3aBUCHUMOCTb 3JEKTPHUECKOTO 3apsijia, CUIIbI TOKa
U HaNpsDKEHHS OT BPEMEHH TIPH CBOOOIHBIX
9NIEKTPOMArHUTHBIX KoseOaHusax. OnpenensTs 1o rpaduxy
KoJieOaHUH XapaKTEePUCTHKH: aMILUTUTYy, TEePUOT 1
4acToTy. 3anuceBaTh popmyiry TomcoHa. Berauciars ¢
noMo1eio Gopmyisl ToMcoHa IEpHOA U 4acTOTy
CBOOOJTHBIX AJIEKTPOMATrHUTHBIX KOJICOaHHUH.

OmpenensaTs NepHoJ, 4aCTOTY, aMIUIUTYy KoJaeOaHHii B
KOHKPETHBIX CUTyalMsX. OOBSICHATh NPHHIMI MOTyYEHHUS
MIEPEMEHHOT0 TOKA, YCTPOMCTBO FeHEpaTopa NepeMEeHHOTO
TOKA.

HasbiBaTh 0COOEHHOCTH MEPEMEHHOTO IEKTPHIECKOTO TOKA
HA y4acTKe LIeNU C Pe3UCTOPOM. 3aluchIBaTh 3akoH OMa 11t
LleNH IIepeMEHHOro Toka. HaxoauTh 3Ha4eHUs CUIIbI TOKA,
HAMpsDKEHUs], aKTUBHOT'O CONPOTHUBICHUS LENH
MIEPEMEHHOT0 TOKA B KOHKPETHBIX CUTYyalusX. Beraucisars
3HAUEHUS] MOIIIHOCTH, BBIJICTISAIOIIEHCS B IIETTH IIEPEMEHHOTO
TOKa, AEHCTBYIOIIME 3HAUCHUS TOKA U HATIPSKEHUSL.
OmnuceIBaTh YCTPOICTBO, IPUHLUI JEHCTBUSA U

npuMeHeHne TpaHcdopmaTopa. HaxoanTs B muteparype u
HHTepHeTe HH(OPMAIINIO TOTYYSHUH, TTepeade 1
HCTIONIb30BaHMH IIEPEMEHHOTO TOKa, 00 NCTOPHU

CO3IaHMs W NPUMEHEHUH TpaHC()OpPMATOPOB, Ha3kIBATh
OCHOBHBIX OTpeOuTeNnel aneKkTposHepruu. Bectu
JHCKYCCHIO O IOJb3€ U BpeJIe HIEKTPOCTaHIHH,
apryMEeHTHPOBATh CBOIO TMO3HIUIO, YMETh BHICIYIINBATH
MHEHHE JIPYTUX yJaCTHUKOB.

I'0TOBHTH IpE3EHTAIMU U COOOIICHHUS 10 N3YICHHBIM TEMaM.

Mexannueckue
BOJIHEL.

8 u.

MexaHndeckue BOJIHEL.
ITonepeyHble ¥ IPOAOJILHEIE
BOJIHBI. DHEPI U BOJIHEI
Jurepbepenins u audpakins
BOJIH. 3BYKOBBIE BOJIHEI.

JlaBaTh onpenesieHue MOHATUN: MeXaHUUYecKas BOJIHA,
rorepeyHas BOJIHA, [IPOI0JIbHAS BOJIHA, CKOPOCTh BOJIHBI,
JUIMHA BOJIHBI, 3BYKOBas BOJIHA, IPOMKOCTb 3BYKa, BBICOTA
TOHa, TeMOp, OTpaXKeHHe, IPEIOMIICHHE, OTIIOIIEHNUE,
HHTEPHEPEHINS, MEXaHIIECKIX BOJH, KOT€PEHTHBIE
HCTOYHHKH, CTOSYAs BOJIHA, aKyCTHIECKHUI PE30HAHC,
MJIOCKONOJsIpU30BaHHas BoaHa. [lepeuncnsaTs cBoiicTBa
MEXaHUYECKHUX BOJIH.

Pacnio3HaBath, BOCIIPOU3BOIUTh, HAOIIOIATH

MeXaHUYECKHE BOJIHBI, MONEPEYHbIC BOJIHBI, IPOJIOIbHbIE
BOJIHBI, OTPa’KEHUE, IIPEJIOMIICHUE, IOIJIOLICHUE,
HHTEP(HEPEHIINIO, MEXaHIMIECKUX BOJIH.

Has3biBaTh XapakTepUCTHKH BOJH: CKOPOCTb, YacTOTa, JJIMHA
BOJIHBI, pa3HOCTH (a3.

OmpenensiTe B KOHKPETHBIX CUTYAIMAX CKOPOCTH, YaCTOTHI,
JUTHBI BOJIHBI, Pa3HOCTH (a3 BOJIH.

HaxoauTp B uTEpaType M HHTEpHETE HHPOPMALIHUIO O
BO30Y)KI€HHH, Iepeiadye U UCIOIb30BaHHU 3BYKOBBIX BOJH,
00 HCIIOJIb30BaHIH PE30HAHCA 3BYKOBBIX BOJH B MY3bIKE
TEXHHKE.

Bectu auckyccuio o nosib3e U Bpeie BO3AeUCTBUS Ha
YeJ0BeKa 3BYKOBBIX BOJIH, apTYMEHTHPOBATh CBOIO
TIO3HIIHNIO, YMETh BBICTYIIMBATh MHEHHE IPYTUX YIaCTHHKOB.
['0TOBHTH IPE3EHTAIMN M COOOIIECHHMS IT0 M3yUCHHBIM TEMaM

DNeKTpOMarHuTH

bI€ BOJHEI.
11 4.

DJIEKTPOMArHUTHEIE BOJHEL, HOJIE.
BuxpeBoe dieKTpruuecKoe Hojle.

CaoiicTBa JJICKTPOMArHUTHBIX BOJIH.

JlnanazoHbl JIEKTPOMArHUTHBIX
I/ISHVLIeHI/Iﬁ 1 UX IIPAKTHYICCKOC
npuMeHenue. IIpuHmmn pagnuocBsa3u
U TCJICBUJACHMUA.

JlaBaTh onpenesieHye MOHATUI: 31eKTPOMAarHUTHOE II0JIE,
BUXPEBOE IEKTPUUECKOE I10JI€, DJIEKTPOMArHUTHBIE BOJIHBI,
CKOPOCTh BOJIHBI, JUTHHA BOJIHEIL, (ha3a BOJIHBI, OTpa)KEHHE,
MIPEIOMIICHHUE, TIOTJIONIEHHE, HHTephepeHIns, AuppaKIus,
MONIEPEYHOCTD, NOJAPU3ALUS 2JIEKTPOMATHUTHBIX BOJIH,
pasuoCBA3b, paguoNIOKaLus.

OOBACHATH B3aNMOCBSI3b IIEPEMEHHBIX JIEKTPHIECKOTO U
MarHuTHOro mnosieil. PucoBats cxemy pacrpocTpaHeHHs
3JIeKTPOMArHUTHOM BONHBL. [lepeuncisates cBolCTBa U
XapaKTepUCTUKH 3JIEKTPOMArHUTHBIX BOJH. Pacrio3HaBars,
HaOJII0/IaTh IEKTPOMArHUTHBIC BOJIHBI, H3y4eHHUE, TPUEM,
OTpakeHHe, IPeJIoMIIeHHe, OTTIOICHHE, HHTEP(EPEeHITHIO,
JTU(PAKIHIO U TOJIIPU3ANHUIO JIEKTPOMATrHUTHBIX BOJIH.
BBIUUCIATE B KOHKPETHBIX CUTYalUsX 3HAYCHUS
XapaKTEPUCTHUK BOJIH: CKOPOCTH, YaCTOTBI, JUIMHBI BOJIHBI,
passoctH ¢a3. MccnenoBaTh CBOWCTBA IICKTPOMATHUTHBIX
BOJIH C IIOMOII[bI0 MOOWIIbHOTO Tenedona. Ha3piBaTh U




OIIMCHIBATh COBPEMEHHBIE CPE/ICTBA CBA3M. BhIIenaTh posb
A. C. IlonoBa B H3y4eHHUH 3JEKTPOMArHUTHBIE BOJIH U
CO3/IaHUH PAJHOCBA3H.

OTHOCHUTBCS C YBXKCHUEM K YUEHBIM U HX OTKPBITHAM,
00O0CHOBBIBATh BaXXHOCTH OTKPBITHS 3JIEKTPOMAarHATHBIX
BOJIH I Pa3BUTHUS HAyKH.

HaxoxuTts B muTeparype u HTEpHETE HHpOpPMALHIO,
TTO3BOJIFONIYIO OTBETUTH HA ITOCTABICHHBIC BOIIPOCHI 10
TeMe.

PaboTaTh B Iape U rpymnie npu peleHu: 3a1a4d u
BBITNIOJIHCHUH NPAKTUYECKHUX 3aJaHHIL.

BecTH THCKYCCHIO O MONIB3€ M BPE/E MCIIOIb30BaHHs
YeJIOBEKOM 3JIEKTPOMAarHUTHBIX BOJIH,

apryMEHTHPOBATh CBOIO ITO3HINIO, YMETh BBICIYIINBATH
MHEHHE JIPYTUX yIaCTHUKOB.

['0TOBHTH IIPE3CHTAIMN M COOOIIICHHUS 10 M3YISHHBIM TEMaM.

Onrtuka. 25

4.

CBeTOBBIC BOJIHEI.
I'eomeTpuueckas
M BOJIHOBAS
ontuka. 20 4.

['eoMeTpHUecKas ONTHUKA.
IIpsaMoanHEHOE pacIpPOCTPAHSHHUE
CBETA B OJHOPOJHOM cpesie.
3aKOHBI OTPAKECHUS M IIPESIIOMIICHHS
cBeta. [loIHOE OTpaXKEeHHE.
OnTuyeckue NpuoopEL.

BoyHOBBIE CBOMCTBA CBETA.
CxkopocTsb cBeta. MuTepdepenius
cBeTa. KorepeHTHOCTD

BoJH. JIudpakuus cBera.
Ilonsgpuszaums ceera. Jlucnepcus
cBeTa. IIpakTnueckoe NpruMEHEHHE
DJIEKTPOMArHUTHBIX M3JIYUYEHHUH.
JlaGopaTtopubie pabOTHI:

1. Onpenenenue moka3aremis
MIPEJIOMIICHUS CPEJIBI.

2. U3mepenue GpokycHOTO
paccTosiHus coOuparoIie JHH3BL.
3. OmpeneneHue JUIMHBI CBETOBOM
BOJIHBI.

4.0uenka nH(GOpPMaITMOHHON
€MKOCTH KOMITaKT-JIHCKa.
HccnenoBanus:

1. UccnenoBanue 3aBUCUMOCTH
yriia IpeJIoMJIEHUs OT YIJIa MaJICHUS.

2. VccnenoBaHue 3aBUCMMOCTH
PaCCTOSAHUA OT JIMH3BI 10
U300pakeHHsI OT PacCTOSHUS OT
JUH3BI 0 IpeaMeTa.
IIpoBepka runores:

VYron npenomiieHus
IIPSAMOIIPOIIOPLIMOHAIIEH YTIITy
naJCHUS.

JaBaTb ompezneneHHue NOHATUI: CBET, TeOMETpUUECKas
OIITHKA, CBETOBOH JIyd, CKOPOCTb CBETA, OTPAXKECHHE CBETA,
NIPEJIOMJICHUE CBETA, TI0JTHOE OTPaKCHUE CBETa, YOI
TaJICHUs], YToJ OTPaXKCHHs, YTroJI IPeIoMIIeHH,
OTHOCHTEJBHBIH IIOKa3aTelb IPEIOMIICHUS, a0COTFOTHBIH
TOKa3aTellb MPEOMIICHHS, JTNH3a, (POKYCHOE PaccTOSHHE
JIMH3bI, ONTUYECKAsl CUJIA JIMH3bI, JUCIIEPCUs CBETA,
vHTEpEpeHLNs CBeTa, TUPPAKIHS CBETa, TUPPAKIIMOHHASL
peiéTKa, noasipru3anus CBETa, ECTECTBEHHBIN CBET,
IUIOCKOTIOSAPU30BAHHBIN CBET.

OmnuceIBaTh METOABI U3MEPEHHSI CKOPOCTH CBETA.
IlepeunciaTh cBOMCTBa CBETOBBIX BOJIH. Pacnio3HaBarts,
BOCIIPOU3BOJIMTH, HAOIIOAATh PACIIPOCTPAHEHHE CBETOBBIX
BOJIH, OTpa’KCHUE,

MIPEJIOMIICHHUE, TIOTJIONIEHNE, AUCIICPCHIO, HHTepdepeHIuro,
JU(PAKIMIO U TOJISIPU3ALUIO CBETOBBIX BOJIH.
®dopmynupoBaTh npuHIHI [foiireHca. 3akOHBI OTpasKeHHS U
MIPEJIOMIICHHUS CBETA, TPAHHULBI HX IPUMEHUMOCTH.
Ctpouts X0 Ty4a B INIOCKONIApaUIeIbHON IIACTHHE,
TpEyrojbHON Ipu3Me, IOBOPOTHOH NpHU3MeE,
o0opadnBaroIeil Ipu3Me, TOHKOU JIMH3E.

CtpounTb H300pakeHre peIMeTa B INIOCKOM 3epKaie, B
TOHKOI1 HH3e.

[NepeuncnsaTe BUBI THH3, UX OCHOBHBIE XapaKTEPUCTUKH -
OINITHYECKHH LIEHTP, TTIaBHAst ONTHIECKask OCh, (POKYC,
OIITHYECKas CHJIA.

OmpenensaTs B KOHKPETHOH CHTyallny 3HAUSHHUS yTiia
MaJICHUs, YTJIa OTPaXEHUs, yIila MPeIoMIICHHUS,
OTHOCHTEJIBHOTO MTOKa3aTelisl IPETOMIICHHUS], ADCOIIOTHOTO
MIOKa3aTess MPpeJoMIIEHHs, CKOPOCTH CBETa B Cpeae,
(OKYCHOTO PacCTOSTHHUS, ONITHIECKOH CHIIBI JINH3BI,
YBEINYEHHNS JIMH3BI TepruoAa TU(PAKIIHOHHON PEIIETKH,
TIOJIO’KEHUH MHTeP(PEPEHINOHHBIX U JU(PAKITHOHHBIX
MaKCHUMyMOB ¥ MUHUMYMOB.

3anmceIBaTh (HOPMYITY TOHKOH JIMH3BI, PACCUUTHIBATH B
KOHKPETHBIX CHTYalUsX C €€ IIOMOIIbIO HEU3BECTHBIE
BEITMYHHBI.

OOBACHATH MPUHIMIT KOPPEKIHU 3PSHUSI C IIOMOIIBIO 0YKOB.
DKCHEepUMEHTATIBHO ONPENeIATh I0Ka3aTeNlb IPEIOMIICHUS
cpenbl, (OKyCHOE pacCTOSIHUE COOMpArOIIeH U
paccenBaromiei IMH3, IJIHHY CBETOBOI BOJHEI C TOMOIIBIO
T PaKITHOHHON PEHIETKH.

HccnenoBats 3aBHCHMOCTB yIila MPEIOMIICHUS OT yIiIa
TIaJICHUS, 3aBUCHMOCTb PAaCCTOSIHUS OT JIH3BI 10
M300paXEHUs OT PACCTOSIHUSA OT JIMH3BI JI0 TPEIMETA.
[IpoBepsITh THIIOTE3BI: YTOJI PETOMIICHHS
NPSAMOTIPOIIOPIUOHAIEH YTJIy IIaJ€HUS ¥ KOHCTPYHPOBAThL
MO/ICJY TEeJIECKOIIa W/MIM MUKPOCKOTIA.

Paborats B mape u rpymme npy BBITOJHEHHN
MIPAaKTUIECKUX 33/1aHNi1, BBIABIDKCHUH THIIOTE3, pa3paboTKe
METOJIOB NIPOBEPKH rurnore3., Haxoqurs B mureparype u
WuTeprere nHpopmanmro o ouorpadusx M. HelotoHa,




X. I'toifrenca, T. }Ownra, ®@. ®penenss, 00 UX HAy4YHBIX
paborax, 0 3HaYeHUH UX paboT IJIsl COBPEMEHHON HAyKH.
BrIcka3biBaTh CBOE MHEHUE O 3HAYEHUU HAYYHBIX OTKPBITUI
u pabot no ontuke U. HetotoHa, X. I'toiirenca, T. lOnra, O.
Openerns.

Bocnpuanmats, aHaIM3npOBaTh, IepepadaThBaTh U
MIPeAbSIBIATH HH(POPMAIIHIO B COOTBETCTBUH
CIIOCTaBJIEHHBIMHU 33/1a49aMHu.

Bh1IenaTh OCHOBHBIE TTOJIOKEHUS KOPITYCKYJISIPHOH U
BOJIHOBOM TeOpHUil cBeTa. Y4acTBOBATh B OOCY)KICHUH ITHX
TEOpUil M COBPEMEHHBIX B3IJIA0B Ha IIPUPOY CBETA.
I'oTOBUTH IpE3EHTAMU U COOOIIEHHUS 110 U3YUYEHHBIM TEMaM.

N3nyuenune u

Bunsl n3nyuenuii. Mcrounnku

I[aBaTI; OIpE€ACICHUE TIOHSTUH: TETIJIOBOE H3JIYUCHUE,
OJICKTPOJIOMUHECHCHIINA, KaTOAOJIOMUHECIICHIINH,

CIICKTPBI cgera. CrieKTpel. CHEKTpalbHbIH XEMIJIFOMUHECTISHINS, (GOoTOoIIOMUHeCIeHIHsL. [lepednciaTs
54, AHaJIN3. BHJIBI CIICKTPOB. Pacmo3HaBaTh, HAOMIOAATh CIUTOIITHON
TeruioBo€E U3JIVUEHUE. CHEKTP, JIMHENUAThIl CIIEKTP, MOJI0CATBIN CIIEKTP, CIIEKTP
H3Ty4deHus U noriomenus. Ilepeducnsats Buapl
Pacnipesienienue SHEPTUN B CMEKTPE 3NIEKTPOMATHUTHBIX U3Iy4eHUH, X UCTOYHUKH, CBOWCTBA,
a0COJIFOTHO TBEPJOIO Tea. npuMeHeHue. Mcnonb30BaTh HIKaly 3J€KTPOMArHUTHBIX
[1Ikana 3eKTPOMArHUTHBIX BOJIH. BosiH. CpaBHUBATh CBOICTBA 3IEKTPOMArHUTHBIX BOJIH
a3HBIX AUAIa30HOB
Ha6J'IIO,I[eHI/Ie CIICKTPOB. P
OcHOBBI CHeHI/IaJILHOﬁ TCOPHUHN OTHOCUTEJIBbHOCTH. 54,
OCHOBBI IIpuuunsl noseiaenus CTO. JlaBath onpejeneHue MOHATHIL: COOBITHE, TOCTYIAT,
CHEIMATLHOMN I O —— coOCTBEeHHAsI HHEpLHaIbHasl CUCTeMa OTcYETa, COOCTBEHHOE
1 Y p BpeMsi, COOCTBEHHas AJIMHA TeJa, Macca MOKOs, HHBAPHAHT,
TCOpHUHn OTHOCHUTCJIBHOCTHU U CJICACTBUA U3 DHEPIUs MOKOS.
OTHOCHUTEIBHOCTH | HUX. IHBApUAaHTHOCTH MOAYJIS @opmymiposats noctynatsl CTO. Popmymiposats
(cto) 54 CKOPOCTH CBETA B BAKYYME BHIBOALI 113 ocTyxatos CTO.
) p YYME. dopmynuposats nocrynatst CTO.
ITpocrpanctBo u Bpemsa B CTO. @opmynupoBath BbIBOABI U3 noctynaros CTO.
3H€DFI/I$I U UMIVIILC cB0O0O I[HOfI AHanmm3upoBath GopMyITy PEISITHBHCTCKOTO 3aKOHA
YaCTHIEL DHeprus nokos. CBs3b CJIO’KCHHUS CKOPOCTEH. 3alUChIBATh BEIPAKEHHE AJIS SHEPTUU
- - TTOKOST YaCTHUIIBI
MAacChl M DHEPTUH CBOOOIHOM W3znarate CyTh NpUHLIKIIA COOTBETCTBHSA.
YACTHUIIBL. Haxonuts B muteparype u HTepHeTe HHPOPMALIIIO O
TeopuH 3¢upa, 06 IKCIIEpUMEHTaX, KOTOPHIE MIPHUBEIHU K
cozmannto CTO, 006 OTHOCUTENBEHOCTH PACCTOSHUS U
NPOMEKYTKOB BpeMeHH, o Onorpaduu A. DifHiITelHa.
BrickasbiBaTh ¢BOE MHeHME 0 3Hayennu CTO s
COBPEMEHHOM HayKu.
['0TOBHTH IPE3EHTANMN U COOOIICHHUS 10 N3YICHHBIM TEMaM.
KBanToBasi pusnka 41 u.
CBGTOBBIC HDeI[MeTBI H 3aJ1a4un KBaHTOBOI‘/’I I[aBaTI) OMpEeaACIICHUE TIOHATHI: (I)OTOB(bq)eKT, KBaHT, TOK
HACBIMIEHNS, 33IePXKHBAOIIee HANpsDKeHUe, paboTa BHIXOA,
KBaHTEI. ¢usukn. 'unoreza Ilnanka o Kpachas rpania GoToshdexta
10 u. kBaHTax. PoTodddexr. PoToH. Pacniosnasathb, HabMOAATE ABIeHUe GoToddPeKTa.

YpasHeHue A. DUHTINTEHHA JUISA
dhoroddbdekra. OnpiTel CTONETOBA .
3akoHEl PTo3(hdEeKTA.
KopnyckysipHO-BOJHOBOM,
nyanusM. JIudpakuus 3JIEKTPOHOB.
Jasnenne ceera. OnwiThl 11. H.
Jlebenena u

C. U. BaBunoBa. CoOTHOIIICHUE
HeonpeaeaéHHocTer [eiizenOepra.

OnuceiBaTh OnbITEl CTOJIETOBA.

®opmynuposats rumnotesy [lnanka o kBaHTaX, 3aKOHEI
¢dororhdexra. AHANMU3UPOBATH 3aKOHEI (OTOIDPEKTA.
3amnuCHIBATH U COCTABIIATH B KOHKPETHBIX CUTYAIUSIX
ypaBHeHHe DUHIITeHHa U1 POTOAIPPEKTa H HAXOJUTH C €T0
MIOMOIIBI0 HEN3BECTHBIC BETHYNHEI.

BBIYHCIIATD B KOHKPETHBIX CHUTYAIMsAX 3HAYCHHS
MaKCUMaJIbHOH KHHETHYECKOI SHEPTHU (POTOIIEKTPOHOB,
CKOpOCTH (hOTONIEKTPOHOB, PA0OTHl BBIXO/A, 3alUPAIOIIETO
HapsKEHU, 4aCTOThI U JIMHBI BOJIHBI, COOTBETCTBYIOIINX
KpacHOW rpanuie Gotodrddekra.

[IpuBoUTH IPUMEPHI HUCTONB30BaHUSA PoTOdIPPEKTa.
OOBACHATH CYTh KOPITYCKYJISIPHO-BOJTHOBOTO JTyallH3Ma.
OmmceiBaTh OnBITH JIeGeneBa o N3MepeHHIo TaBIeHUS
CBETa M ONBITHI BaBujioBa 1o ONTHKE.

DopMyIMpPOBATh COOTHOLIEHUE HEONPEIEIEHHOCTEN
['eit3eH6epra u 00BACHATD ero cyTh. Haxoauts B iuTepaType
U nHTepHeTe nHpopmanuio o padorax Cronerosa,
JleGenera, BaBmioBa. BeInensaTe poib pOCCHHCKHX YIEHBIX
B FICCIICIOBAHNH CBOIICTB cBeTa. [IpHBOIUTE MpUMeEphI
OMOJOTHUECKOT0 M XUMHUYECKOT0 ieiicTBHs cBeTa. ['0TOBHTH




Ipe3eHTAMH 1 COOOUICHNS 110 U3YYCHHBIM TEMaM.

ATtomHas pusnka
10 u.

OmngiTel Pesepdopaa. IlmanerapHas
MOJICIb CTPOCHHUS aTOMa.
OOBsICHEHHE IMHEHYATOTO
CIICKTPa BOJOPOAA HA OCHOBE
KBaHTOBBIX IOCTYaToB bopa.
CroHTaHHbBIE ¥ BEIHY)KICHHEIE
H3Jay4eHns cBeTa. Jlasephl.
JlabGopaTtopHnast pabora:

1. HaOnroneHye CIuIomHoro u
JIMHENYaTOro CIEeKTPOB.

2. UccnenoBanue cnekrpa-
BOJZIOpOJA

[JaBatb onpeneneHye NOHATUI: aTOMHOE PO,
SHEPreTHYECKUH YPOBEHb, SHEPTUsI HOHU3AIUN.
OmmceiBaTh OMBITH Pesepdopaa.

OmnuceIBaTh U CPaBHUBATh MOJIENIH aToMa TOMCOHa U
Pesepdopna.

PaccmatpuBats, Hcciie10BaTh U OIUCHIBATh

JMHEWYaThIe CIIEKTPHI,

DopMynHpoBaTh KBAHTOBBIE TOCTYNaThl bopa. OOBsACHATD
JMHeHdJaThIe CIIEKTPHI aTOMa BOJIOPO/Ia HAa OCHOBE
KBaHTOBBIX MOCTynaToB bopa.

PaccunThIBaTh B KOHKPETHOM CUTyalluy 4acTOTY U JUIUHY
BOJIHEI HCITyCKaeMoro ()OTOHA IPY Mepexojie aToMa 13
OJIHOTO CTallMOHAPHOI'O COCTOSIHUS B JPYroe, SHEPruro
noHu3anuu aroma. HaxonuTs B iuTepatype U MHTEpHETE
cBeIeHHs O (haKTax, HOATBEPKAAIONINX CII0KHOE CTPOCHHE
aToMa, O paboTax y4EHBIX 11O CO3JAHHIO MOJEIH CTPOCHUS
aToMa O MIPUMEHEHHH JIa3ePOB B HayKe, MEJUIIIHE,
MIPOMBIIITIEHHOCTH, OBITY.

BoiaensaTs posib pOCCUMCKUX YUEHBIX B CO3/IaHUU U
KCII0JIb30BaHUY JIa3€POB.

['0TOBHTH IPE3CHTAIMU M COOOIIICHHUS 110 N3YISHHBIM TeMaM

duzuka
aTOMHOTO siApa
16 yu.

CocTaB ¥ CTPOCHHE AaTOMHOIO SIpa.
Hsoronel. Snepusie cuibl. JledekT
MAacChl M DHEPTHs CBS3H sapa.
PagnoakTuBHOCTE. Bujanl
PaANOaKTHBHBIX IIPEBPaAIICHIHN
aTOMHBIX syiep. PagnoakTuBHOE
H3JIYUCHUE ,JIPABUIIO CMEIICHUS.
3aKoH paguOaKTUBHOI'O pacnaja.
Mertoanl HaOIIOAEHUS U

pEerucTrpanmy 3JICMCHTAPHBIX YaCTHII.

SInepHbIe peaKIMU, PeaKIINU
JeneHusa U cuHTe3a. llenHas
peaKIns IeICHHS saep. SAnepHas
DHEpreTuke. buogornueckoe
JNEWCTBHE PaANOaKTHBHBIX
n3nydeHu. TepMossaAepHBIM CHHTE3.
IIpuMeHeHne siIepHOi YHEPTHM.
JlaGopatopHas pabora:
Omnpenenenye UMIyabca U SHEPTUN
YacTUIIbl MPU ABUKEHUU B
MarHuTHOM To0Jie (TI0
¢dororpadusim)

JlaBaTh onpeneseHus NOHATHH: MacCOBOE YUCIIO, HYKJIOHBI,
sIIEPHBIE CHITBI, Te(eKT Macc, YHEPTHs CBA3HU, YHACNIbHAS
SHEPIHsl CBSI3U aTOMHBIX si7ep. PagnoakTuBHOCT

MIEPHOJ TOypachaga, UCKYCCTBEHHAs PaJAHOaKTUBHOCTb,
SIIEPHBIE pEaKIUK, YHEPTeTUUECKUN BBIXOJ SAEPHOU
peaKIyy, LeMHas sAepHas peakuus, Kod(GHUIHeHT
Pa3MHOXKCHHUS] HEHTPOHOB, KPUTHYECKAs

Macca, peaKkTopsl - pa3MHOKUTENN, TEepMOsACpHas peaKkius.
CpaBHUBATh CBOMCTBA IPOTOHA U HEUTpOHA. ONUCHIBATH
MIPOTOHHO-HEUTPOHHYIO MOJENb sapa. OnpenensTs cocTan
SIIEP PA3IMIHBIX JIEMEHTOB C TIOMOIIBIO TAOIHIIBI
MenneneeBa. M300pakaTb U YUTATh CXEMBI aTOMOB.
CpaBHMBATH CHITy 3JIEKTPHUECKOTO OTTAIKUBAHUS IPOTOHOB
1 CHITy CBSI3M HYKJIOHOB B SIZIpE.

BerauciaTh gedekt Mace, SHEPTHIO CBS3H U YCIBHYIO
SHEPIHIO CBS3U KOHKPETHBIX aTOMHBIX siiep. AHAIU3HPOBATh
CBSI3b Y/I€IbHOM SHEPTHHU CBSI3U C YCTOHUUBOCTBIO A/€Ep.
[epeuncisaTh BUIBI paJHOaKTHBHOTO pacianaa aTOMHBIX
snep. CpaBHHBATH CBOMCTBa anb(a-, 6eTa- 1 raMma-
H3ITy4eHHUH.

3anuceIBaTh, OOBSCHATH 3aKOH PaJIMOAKTHBHOTO pacrasa,
YKa3bIBaTh TPAHUIBI €r0 NpUMeHHMOocTH. OnpenensiTs B
KOHKPETHBIX CHTYaLUsX YHCIIO HEPACIIaBILUXCS SIeP, YHCIIO
pacraBIIuXCs sJiep, Nepuo Modypacnaja.

3amuchIBaTh sJiepHbIe peakiuu. OnpenensTh NPOyKThI
SZIEPHBIX pPeakLii. PaccYuThIBATh SHEPIHYESCKHH BBIXOL
SIIEPHBIX PEAKIMH.

OmnmceIBaTh MEXaHU3MBI ICNICHUS Sep U LEeTHOH SAepHOH
peakiin. CpaBHHUBATE SIEPHBIE M TEPMOSIEPHBIE PEAKIHN
y4JacTBOBATh B 00CYX/ICHUH PEUMYIIECTB U HEOCTATKOB
AJICPHON SHEPreTUKU

HaxoauTp B MTEpaType M HHTEPHETE CBEACHHS 00
OTKPBITHH NPOTOHA, HEUTPOHA, PaJHOAKTHBHOCTH, O
HOJy4eHUN W HCIOJIb30BAaHNH PAJMOAKTHBHBIX H30TOIMOB
HOBBIX XUMHUYECKHX 3JIEMEHTOB.

Broiaenste posib pOCCUMCKHUX YUEHBIX B MCCIEAOBAHUIX
aTOMHOTO 5Ipa, OTKPBHITHH CIIOHTAHHOTO JIETICHHS siep
ypaHa, pa3BUTHU SJEPHON SHEPTETHUKH, CO3IaHUH HOBBIX
n301onoB B DAAA (OObeMHEHHBIN HHCTUTYT SAEPHBIX
uccrenoBauuii B r. Jlyone).

['oTOBHUTH NPE3CHTAUU U COOGLLIBHI/ISI 110 U3YUYCHHBLIM TEMAM.

DneMeHTapHbIe
YaCTHLIBI
Su.

DieMeHTapHbIC YaCTHIIEL.
DyHaaMeHTaIbHEIE
B3aNMOJCHCTBHA. Y CKOPUTEIIN
3JIEMEHTAPHBIX YACTHII.

JlaBaTph onpeneneHne NOHATHI: aHHUT WSS,
IIepeuncnsaTe OCHOBHBIE CBOMCTBA JIEMEHTAPHBIX YaCTHII.
BriaensaTs rpynmnsl aneMeHTapHbIX yacTull. [lepedncnsTs
3aKOHBI COXPaHEHUs, KOTOPBIE BBINOJIHAIOTCS U
MIPEBpaLICHUAX YaCTHLI.

OnuchIBaTh MPOLECChl AaHHUTHIISLIMN YaCTHI] U
AHTUYACTHI] U POKJICHHUS 3JIEKTPOH-NO3UTPOHHBIX Map.




Ha3eiBaTh 1 cpaBHHBaTh BUABI QyHIAMEHTAIbHBIX
B3aUMOJICHCTBUM.

OmnuceIBaTh POJIb YCKOPUTENEH B U3YUECHUHU 3JIEMEHTAPHBIX
YaCTHII.

Haxomute B muTepatype U HHTEpHETE CBEACHUS 00 UCTOPUH
OTKPBITHS, 3JEMEHTApHBIX YaCTHI], O TPEX ATArax B
Pa3BUTHU (U3HUKH DIIEMECHTAPHBIX YaCTHII.

OnwuchIBaTh COBPEMEHHYIO (PH3HUYECKYIO KAPTHHY MHpA.
I'oTOBUTH pe3eHTAINH U COOOLICHUS 10 H3YYCHHBIM TEMaM

CrtpoeHnue BceieHHOM 9 4.

Comnneunas
cHCTEMA.
Crpoenue u
SBOJIIOLUS

Bcenennoi
94y.

BuaumMblie 1BHKEHHS HEeOECHBIX TEJl.

3akonbl Kemepa. ConHeuHas
CHCTEMA: IJIAHETHI U MaJIbl€ TEa,
cucteMa 3emisa-JIyHa.

Crpoenne u 3Bojronus CoJiHIIa U
3B€31. Kimaccubukanus 38E3/1.
3BéE31b1 U HICTOYHHUKH KX DHEPIHU.
I"anaktuka. JIpyrue rajaKkTukH.
IIpocTpaHCTBEHHO —BPEMEHHBIE
MaciTaObl Ha0II01aeMbIE
BceJieHHON. COBpEeMEHHBIC
NPEACTABJIEHHS O CTPOSHUU U
spoJronnn Beenennoi. TemHuas
Martepus . TemMHas SHeprusl.

JlabGopaTtopHnast pabora:
Omnpenenenue nepuoaa ooparieHus
JBOMHBIX 3BE3N (110 TICUATHBIM
MaTepHuayam).

Hab6monenus:

Beuepuue HaOmroaeHus 3BE3 T,
JlyHBI ¥ TIJIAHET B TEJIECKOM WIIN
OMHOKITb.

Hccnenosanue:

HccnenoBanue IBUKEHUS TBOWHBIX
3BE3[ (110 TIeYaTHBIM

MaTepHaam)

[JlaBaTh onpeneneHue NOHATUN: AapCeK, aCTPOHOMHUYECKAS
eIMHUIIA, IepureNnii, adenuii, coHedHoe 3aTMeHHe' TyHHOE
3aTMEHHe, IDIaHEeTHl 3eMHOM IPYIIIBI, IUIAHETHI-THIAHTEHI,
acTepoml, MeTeop, METeOpHuT, (orocdepa, CBETUMOCTS,
npotyOepaHel], IyJabcap, IPOTO3BE3/a, CBEPXHOBas 3BE37a,
rajakTuKa, KBas3ap, KpacHOe cMelleHHe, Teopust bombiioro
B3pbIBa, Bo3pacT BeenenHoil.

Habmronats JIyHy 1 miiaHeTs B TeneckoIl. Boiienats
ocobeHHocTH cucteMsl 3emuis - Jlyna. PacnosHaBats,
MOJIeTNPOBAaTh, HAOMIOAATH JTYHHBIE U COJTHEYHBIC 3aTMEHHUSL.
OOBSACHATH MPWINBEI U OTJINBBL. ONHCHIBATH CTPOCHUE
ComnHeuHoit cucTeMbl. [lepedncisaTe mIaHeThl ¥ BUIBI MaJIbIX
ten. OmmckiBaTh crpoenue CouHna. Habmronars conHeuHbIe
msiTHa. CobmroaTh MpaBuiia 6€30MacHOCTH PH HAOJII0ICHUN
ComnHua.

[epeuncnaTs THIMYHBIE TPYIIIEI 3BE31, OCHOBHBIE
(u3HIeCKe XapaKTePUCTHKHU 3BE3/1. OMUCHIBATE YBOIIOIUIO
3BE3]] OT pOKIeHMS 10 cMepTu. HasbiBaTh camble sipkue
3BE31bI U co3Be3aus. [lepeuncnaTh BUIbI ralakTUK,
OIUCHIBATH COCTAB M CTPOCHUE IaJIaKTUK. BoIaenaTs
MJICUHBIH IyTh CPEIH IPYTHX rajgakTHK. OmpenensiTe MecTo
Conneunoit cucremsl B ['anakruke. OueHUBATh TOPSI0K
PaCCTOSIHUH 10 KOCMHIECKHX OOBEKTOB.

OmnuckIBaTh CyTh KPAaCHOTO CMEIIECHHS U €T0

HCTIONb30BAaHNUE TIPH H3YUCHNH T'aTaKTHK.

[TpuBoanTh KpaTKOE M3NI0XKEHHEe TeopuH bomproro B3psBa 1
TEOpUU paciupsitoniericss BeeneHHOH.

Paborats B mape ¥ Ipymiie Ipy BEIIOTHEHUH

MIPAaKTUYECKHUX 3a/IaHHUi.

Hcnons3zoBath MHTEpHET U1 MTOMCKA N300pakeHUH
KOCMHUYECKHX 00BEKTOB U HHPOPMAIHX 00 UX
0COOEHHOCTSIX.

YdacTBOBaTh B 00CYKICHUH N3BECTHBIX KOCMHYIECKIX
HccienoBaHui. BeInensaTe coBeTcKkue U poccuiickue
JOCTVDKEHUS B 00J1aCTH KOCMOHABTUKH Y UCCIIEI0BaHUS
kocMoca. OTHOCHUTBCS ¢ YBaXKEHHEM K POCCHMCKUM yUEHBIM
U KOCMOHABTaM.

HaxoauTb B IMTEpaType M HHTEPHETE CBEICHUS Ha
3aaHHYI0 TEMY.

['0TOBHTH IIPE3EHTAIMN K COOOIICHHUS 110 M3YISCHHBIM TEMaM

IToBTOpenue 7 4.

Peszeps. 23 4

COI''TACOBAHO
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HIKOJIBHOTO METOAUYECCKOI'O O6’I)€,HI/IHCHI/IH qu/ITenei/i
€CTCCTBCHHO-MATEMATUYCCKOI'0 IIUKJIa
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