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Opranuzanus-pazpabotuuk:  I'BIIOY  HAO  «Heneukuit  arpapso-
SKOHOMHYECKUH TexHukyMm uMeHu B.[". Boikosay

PazpaboTuuk:
Xabaposa J[lapesi IlerposHa, npenogasarens I'BITOY HAO «Heneukuit arpapno-
IKOHOMUYeckuil TexHukyM umenu B.I'. Boiakosa»

PaccMoTpena u oo0peHa K yTBep)KACHHIO Ha 3aCelaHiM  NIPEAMETHO-IIMKIOBON
Komuccuii ectecrBeHHOHayuHbIX aucuuruivd ['BIIOY HAO «Heneuxwuii arpapHo-

9KOHOMHUYecKuil TeXHuKyM umeHu B.I". Boakosa»

3aKiroueHue npeMeTHO-1IUKIOBOH KOMHCCHHU €CcTeCTBeHHOHAYYHBIX
gucuuruiud Ne 9 ot 22.05.2022

Mpencemarens [MIK: <~ /(Li““/ /0.A. Kymisik /




COJIEPKAHUE

TTACTIOPT PABOYEI [TPOTPAMMBI YUEBHOM JIUCIIATIIMHBI
CTPYKTYPA U COJIEPYKAHUE YUEBHOI TUCHUTITAHEI
YCJIOBUS PEAJIM3ALIMYI ITPOT PAMMBI JIMCLIATIIAHBI
KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS YUYEBHOM
JACITUTUIMHBI

4
14
24
26



1. ITACIIOPT ITPOI' PAMMbBI YUEBHOM JIUCLIMITJIMHBI

MY 1.02 ®DU3NKA
OO6mas XapaKTEPUCTHKA IPUMEPHOU paboueii IPOTPaMMBI
o0mreo0pa3oBaTeIbHON TUCIUILTAHBI
1.1 O6meobpazoBaTeabHas JTUCIUILIAHA «Dusukay SIBIIAETCS

00s13aTeIbHON YacThiO 0011e00pa30BaTENBLHOTO IIUKIIA 00pa30BaTEIbLHON MPOrpaMMBbl B
coorBerctBUM ¢ @DI'OC CIIO 1no cneuuansHoctu 20.02.01 DOxonoruueckas
0€30MacHOCTh TPHUPOIAHBIX KOMIUICKCOB, pealn3yeMoil Ha 0a3e OCHOBHOTO OOIIETo
oOpa3oBaHMs.

[Iporpamma pazpabotana Ha ocHoBaHuU TpeOoBanuit ®I'OC cpemnero oobmero
oOpazoBaHuss C y4eToM Tpo(ECCHOHATHLHOW  HANPABJICHHOCTH  IOJy4aeMOM
cneruanbHoCcTH. Ha m3ydenne mucruminabl «Du3nkay Ha 0a30BOM ypOBHE OTBOJIHUTCS
STh 3a4€THBIX €JTUHUII.

1.2 Lenu u muianupyembie pe3yinbTaThl OCBOCHUS JUCITUTUIMHBIL:

121 Ilenu u 3aaa4M AUCHMUIUIUHBI:

ConepxaHue TmporpaMMbl  00II€00pa3oBaTENbHOM  TUCHUIUIMHBL ~ Du3nka
HaIpaBJICHO Ha JOCTUXKEHUE CIICAYIOMIUX IIEJICH:

dbopMupoBaHUe Yy OOYYalOIIMXCS YBEPEHHOCTH B IIEHHOCTH OO0Opa3oBaHUf,
3HAYMMOCTH  (PU3MYECKUX 3HAHUW JJII COBPEMEHHOr0  KBaJU(UIIUPOBAHHOTO
CIEUAIIMCTA MPU OCYIIECTBICHUH €T0 TPOPECCUOHATILHON NeATeIbHOCTH;

(dbopMHupOBaHUE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

OBJIAJICHUE CNIEHU(PUUIECKON CUCTEMOU (PU3NYECKUX MOHSATUH, TEPMUHOJIOTUEN H
CUMBOJIMKOM;

OCBOEHHE OCHOBHBIX (DU3UYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEM;

OBJAJICHNEC  OCHOBHBIMH  METOJaMHd  HAYYHOTO  TIO3HAHWUSI  TPHUPOJIBI,
UCTIOJIb3yeMbIMH B (u3uke (HAONIOJCHHE, OMHCaHUE, W3MEPEHHE, BBIJIBUKECHUE
TUIO0TE3, MPOBEJCHUE IKCIIEPUMEHTA);

OBJIAJICHUE YMEHUSAMHU 00pabaTbiBaTh JaHHBIE OJKCIEPUMEHTA, OOBSICHATH
MOJIYYCHHBIC PE3YNbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIy (GU3HUYECKUMU
BEJTMYMHAMU B HA0JII0Ia€MOM SIBJICHUH, JIEIATh BHIBOIBI,

dbopMupoBaHMEe yYMEHHS peniath (U3NYECKHE 3aJauyd  pa3HbIX YpPOBHEH
CJIOHOCTH;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HMHTCIUICKTYaIbHBIX W TBOPYECKHUX
CrocOOHOCTEM B mpoliecce MPUOOPETeHHsS] 3HAHWUW C UCIOJIb30BAaHUEM PA3TUYHBIX
HUCTOYHUKOB MH(OpPMAIMA M COBPEMEHHBIX WH(MOPMAIIMOHHBIX TEXHOJOTHHA, yMCHUI
dbopmynupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO IIO3MIIMIO I10 OTHOLIEHUIO K
bu3zndeckoi HHPpOpPMAIIUH, TTOJTyIaeMOU U3 Pa3HBIX HCTOYHUKOB;

BOCITUTAaHUE YYBCTBA FOPJIOCTH 32 POCCUMCKYIO (PU3MUECKYIO HAYKY.

OcBoenue kypca O/ «®@uzukay npeanoaracT penieHue CIeIyonux 3a1a4:

npuoOpeTeHne 3HaHUN O (PyHIAMEHTAIBHBIX (DU3UYECKUX 3aKOHAX, JISKAIUX B
OCHOBE COBPEMEHHOU (hU3UYECKON KapTUHBI MHUPA, MPUHIIATIOB ICUCTBUS TEXHUUCCKUX
YCTPOMCTB W TPOM3BOJCTBEHHBIX IPOIIECCOB, O HAMOOJEe BAXKHBIX OTKPBHITHIX B
oOnmacT (U3HMKH, OKA3aBIIMX OMPECIAIONIee BIUSHUEC Ha pPa3BUTHE TEXHUKH H
TEXHOJIOTHH,



MOHUMAaHNE buznyeckoit CYLTHOCTH SIBJICHU, MIPOSIBIISIOLIAXCSI
IPOM3BOJICTBEHHOHN AESITEILHOCTH; OCBOCHHE CIIOCOOOB MCIONB30BaHMS (PU3UUECKUX
3HAHUH U1 pelIeHUs MTPAKTHYECKUX U MPOo(heCcCHOHANBHBIX 33/1a4,

OOBSICHEHUSI SIBICHUH TPHUPOJBI, TPOU3BOACTBEHHBIX U TEXHOJIOTHYECKUX
IPOIIECCOB, MPUHIIUIIOB JEHCTBHUS TEXHUYECKUX MPUOOPOB U YCTPOHCTB, oOecreueHus
0€30MacHOCTH TPOU3BOJICTBA M OXPAHBI IPUPOIBL;

¢opMupoBaHre YMEHHH pemaTh y4eOHO-TPaKTUYECKHE 3ajaud (PU3UUYECKOTO
coziep kaHus ¢ y4€ToM mpodhecCHOHATBHON HAITPaBICHHOCTH;

NpUOOpPETEHUE OMbITAa MO3HAHUS M CAMOIIO3HAHUS; YMEHUI CTaBUThH 33/a4d U
pemiats IpobsieMbl ¢ y4ETOM MpodeccHoHATbHOM HAIPaBICHHOCTH;

(dopMupoBaHUE YMEHHUH MCKaTh, aHAJIM3UPOBATh U 00pabaThIBaTh (U3UUYECKYIO
uHbOpMaIHIO ¢ YYETOM MPOo(HecCHOHATFHOM HAMIPABICHHOCTH;

MOJIFOTOBKAa OOYYArOMIMXCS K YCIHEHNIHOMY OCBOCHHUIO TUCIHIUIMH U MOIYyJeH
npo(heCcCHOHATIBHOTO LMKIA: (POPMUPOBAHUE y HUX YMEHMHM U ONBITAa JESATEIBHOCTH,
XapakTepHbIX Uil TMpodeccuil / IOMMKHOCTEH ChoyKallMX WIM CHEUUaIbHOCTEMH,
NOJTy4aeMBbIX B IPO(ECCUOHATIbHBIX 00pa30BaTEIbHBIX OpraHU3aLUsAX;

HOJArOTOBKAa K (POPMHUPOBAHUIO OOIIMX KOMIIETEHIMHM OyJylIero creuuaiucra:
caMo00pa3oBaHusi, KOMMYHHUKAallM¥, MpPOSBIECHUS  TIPakJaHCKO-TAaTPUOTUYECKOU
NO3UINH, COTPYIHUYECTBA, MPHUHITHUS PEIICHUH B CTaHAAPTHOM M HECTaHIApTHOU
CUTyalUsiX, IPOEKTUPOBAHUS, MIPOBEACHUS (PU3HUECKUX HU3MepeHul, 3P(HEeKTUBHOTO U
0€30MacHOTO HWCIOJB30BAHUS PA3NUYHBIX TEXHUYECKUX YCTPOMCTB, COOIIOACHUS
IpaBUJ OXpaHbl TpyAa Npu padore ¢ Gpu3ndecKuMu nprudopamMu U 000pyIOBAHUEM.

Oco0eHHOCTh (POPMHUPOBAHUS COBOKYIMHOCTH 3aJad H3y4eHHs] (U3UKHA s
CUCTEMBbI CpeaHero npohecCHOHAIBHOTO 00pa30BaHUs 3aKII0YACTCS B HEOOXOIUMOCTH
peanu3anud  NMpoQecCHOHANTBHON  HANpPaBIEHHOCTH  pEIIaeMbIX  3adad, yuéra
O0COOEHHOCTEH cephl NeSITEIHLHOCTH OYIYIINX CTIEIIUATUCTOB.

B pe3ynbraTe 0CBOEHUS AUCHUIUIMHBI O0YYaIOUIUIICs TOJKEH 3HATh:

CMBICTT TOHSATUN: (PU3NYECKOE SIBICHUE, TMIOTE3a, 3aKOH, TEOpHs, BELIECTBO,
B3aMMOJICHCTBHE, AJIEKTPOMArHUTHOE IIOJie, BOJHA, ()OTOH, aToM, aTOMHOE SAPO,
VOHU3UPYIOILINE U3TYyUEHUS;

CMBICT (PU3MYECKUX BEJIMYHH: CKOPOCTh, YCKOPEHHE, Macca, CWJa, HUMILYJbC,
paboTra, MexaHWYecKas JHEpPrus, BHYTPEHHSS OJHEprusi, aOCOJIOTHAas TeMIlepaTypa,
CpElHSAsI KUHETHUYeCKas »SHEpPrus 4YacTUIl BEIIECTBA, KOJUYECTBO  TEIIOTHI,
AIIEMEHTAPHBIN AIEKTPUUECKUHN 3apsLT;

CMBICIT (PU3UYECKHUX 3aKOHOB KJIACCHUECKOW MEXAHHMKH, BCEMUPHOIO TITOTEHUS,
COXpaHEHHUs DJHEPruu, HMIYyJbCa U DJIJIEKTPUUYECKOrOo 3apsna, TEPMOJUHAMUKH,
AIEKTPOMArHUTHON MHAYKLIMH, (PoTodPdeKTa;

BKJIAJl POCCUICKUX U 3apyOekKHBIX YUCHBIX, OKa3aBIIMX HaHOOJbIlIEE BIUSHUE HA
pa3BUTHE (PUUKHY;

B pe3ynbraTe 0CBOSHUS AUCHUIUIMHBI 00YYaIOUIHIICS TOKEH YMETh:

MPOBOJIUTH HAOIOACHHUS, ITNIAHUPOBATH U BBHITIOIHATH SKCIIEPUMEHTHI,

BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJICTIH,

MPUMEHSATh TIOJyYeHHbIE 3HAHUS MO (GU3NKE T OOBSICHEHUS Pa3HOOOPa3HBIX
(U3UYECKUX SBICHUN U CBOMCTB BEILICCTB,;



MPAKTUYECKH HCIOJIb30BaTh (DU3MUECKUE 3HAHUS;

OLICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(OpMaIuy;

UCIOJIb30BaTh MPUOOPETEHHbIC 3HAHUS U YMEHUS JUIsl pElIeHUsl MPaKTUYECKHUX
3a/lady TMOBCETHEBHOM JKW3HM, oOecreyeHus: Oe30MacCHOCTH COOCTBEHHOM >KH3HHU,
PalMOHAIBHOTO MPUPOJIOTIOIBL30BAHUS U OXPAHBI OKPY>KAIOIIEH CPEIbl.

OMUCHIBATh U OOBSICHATH (PU3HUECKHUE SIBJICHUS U CBOMCTBA TeJl: CBOMCTBA rasoB,
KUIKOCTEH U TBEPAbIX TN, DSJIEKTPOMATHUTHYIO WHIYKIHIO, PaclpoCTpaHEHUE
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3IIyUYEHHUE U MOTJIOIICHNE CBETA
aToMoM; PoTOdPPEKT;

OTJINYATh TMIOTE3bI OT HAYYHBIX TEOPHUH;

JIeNIaTh BBIBOJIBI HA OCHOBE dKCIIEPUMEHTANbHBIX JaHHbIX;

NPUBOIUTH TMPUMEpPHI, TMOKA3bIBAIOIIME, YTO: HAOMIOACHHS M SKCIEPUMEHT
SBIISIIOTCS OCHOBOM JJIi BBIABMIKCHHUS TUIIOTE3 W TEOPUM, IMO3BOJISIIOT MPOBEPUTH
UCTUHHOCTh TEOPETHUYECKHUX BBIBOAOB; (U3MUecKass Teopusi JaeT BO3MOYKHOCTb
OOBSICHATh W3BECTHBIC SIBIICHUS MPHUPOAbI U HaydHble (DAKTHI, MperCcKa3blBaTh €Ilie
HEU3BECTHBIC SBJICHUS;

OPUBOJAUTH HPHUMEPHl MPAKTHUUECKOTO HCIOJIb30BaHUS (U3MUECKUX 3HAHMM:
3aKOHOB MEXaHUKH, TEPMOJAMHAMUKH U DJIEKTPOJMHAMUKU B DHEPrEeTHKE; Pa3IUUHbIX
BUJIOB 3JIEKTPOMArHUTHBIX M3JIy4EHUU JUIS Pa3BUTHUS PAAMO U TEIEKOMMYHHUKAIUi,
KBAHTOBOM (PM3UKHU B CO3aHUU SJEPHOMN SHEPIreTUKH, JIa3€pPOB;

BOCIIPUHMMATh U Ha OCHOBE MOJIyYCHHBIX 3HAHWHM CaMOCTOATEIHHO OIICHUBATH
uH(popmanuio, coaepxauryrocs B coodmenuax CMU, MaTepHere, HaydHO-TONMYJISPHBIX
CTaThAX.

MPUMEHSTh MTOJTyYCHHBIE 3HAHUS JIJIs pelIeHns (PU3NUEeCKHX 3a/1ad;

OTIPENIeNIATh XapakTep (GU3NIECKOro mnpoiecca rno rpadguky, tTadiauie, Gopmyie;

U3MEPATh Psii (PU3MYECKHX BETUYMH, MPEICTABIsS pPe3yIbTaThl M3MEPEHHH C
YYETOM HX MOTPELIHOCTEM.

1.2.2 [Inanupyemble  pe3yibTaThl  OCBOCHHSI  0011€00pa3oBaTebHOMN
nucuuIuInHbl B cooTBeTCTBUH ¢ PI'OC CIIO u Ha ocnose ®I'OC COO

Ocoboe 3HaueHne qucIUIuInHa uMeeT npu hopmupoBanun u pazputuu OK u [MK

OK 1. TlonumaTh CYIIHOCTh W COIIMAIBHYIO 3HAYUMOCTH CBOEH Oymymiei
npodeccun, MposIBIATH K HEW YCTOMYMBBINA UHTEPEC.

OK 2. OpraHu3oBblBaTb COOCTBEHHYIO J€SATEIbHOCTb, BBIOMpATh THUIIOBbIE
METOJbl pellleHus] TPOoQecCHOHATBHBIX 3aJay, OLEHUBAaTh HUX JS(PPEKTUBHOCTHL U
KauecTBO.

OK 3. IlpuHuMarh peuieHHs B CTaHAAPTHBIX M HECTAHJAPTHBIX CHUTYyaUHsSIX WU
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh MOUCK U UCIOJIB30BaHUE UH(POpPMALIUHU, HEOOXOAUMOMN M1JIsi
(G ()EKTUBHOTO BBIMOTHEHUS TMPOQPECCHOHANBHBIX 3a7a4, MNpodhecCUOHATBHOTO |
JUYHOCTHOTO PA3BUTHSI.

OK 5. Hcnonp3oBaTh HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMH B
npo(hecCUOHATBHOM NeSATENbHOCTH.

OK 6. PaGoTath B KOIEKTHUBE ¥ KOMaH e, 3(PPEeKTUBHO OOMIATHCS C KOJUIETaMU,
PYKOBOACTBOM, IOTPEOUTEIISIMH.



OK 7. bparp Ha cebs OTBETCTBEHHOCTh 3a pabOTy YJICHOB KOMAaHJIbI
(TOAYMHEHHBIX ), PE3YJIbTAT BHIIIOJIHEHUS 3aJaHUI.

OK 8. CamocCTOATENBHO ONPENEHATh 3a4a4u IPO(ECCUOHATBHOTO U TMYHOCTHOTO
pa3BUTHA, 3aHUMAThCS CaMOOOpPa30BAHHMEM, OCO3HAHHO IUIAHUPOBATH IIOBBIIICHUE
KBaJTU(DUKAITUH.

OK 9. OpueHtupoBaThCd B YCIOBHSX 4YacTOM CMEHbl TEXHOJOTHA B
po(hecCUOHATIBHOM e TENBHOCTH.

I[IK 3.1. Oo6ecneunBaTh pabOTOCIIOCOOHOCTh OUYHUCTHBIX YCTAaHOBOK U
COOPYKECHUHU.

[IK 3.2. IIpoBoauth NpOGUIAKTHKY U TEXOCMOTP OYHUCTHBIX YCTAaHOBOK U
COOPYKECHUH.

1.3 PexomenmyeMoe KOJIMYECTBO YAacOB HA OCBOCHHE TIPOTPAMMBbI
JUCIUTUTUHBL:

o0beM 00paszoBatenbHON Harpy3ku oOydaromierocsi 180 yacos, B TOM yucIe:

IPOMEXKYTOUYHas aTTecTanus 24 yaca;

BCEro yueOHbIX 3aHsaTHH 156 yacos.



Kon n nammenoBaHnue
(hopMUPYEMBIX KOMITETCHITUN

[Inmarupyemsbie pe3yabTaThl OCBOCHHS JUCIIUILITNHEI

061ue

I[I/ICL[I/IHJ'II/IHapHLIG

OK 01. IloHumath CyIIHOCTH|

M COIMAIBHYIO 3HAYHMOCTH
cBoell Oyaymieit mpodeccun,
NPOSIBIIATH K

[YCTOMUYMBBIN UHTEPEC.

HEeHl

B qactu TPYAOBOI'O BOCIIUTAHUA:

MaCTCpCTBA, prIlOHIO6I/Ie;

npodecCHOHAIBHON e TeNbHOCTH,
OBnaneHne yHHUBEPCAIHHBIMH yUeOHBIMHU|
MO3HaBATECILHBIMH JCHCTBUSAMU:

2)0a30BbIC JIOTMUECKUE JICUCTBUS:
CaMOCTOSITETEHO (bopMyaHpoBaTh )7
AKTYaJIM3HPOBATH npooiiemy,
[paccMaTpUBAaTh €€ BCECTOPOHHE;

MTH OCHOBaHHS JUTST
KJIACCU(UKAITMKA U 0000IICHNUS;
OTPEACATh LEIN NCATCILHOCTH, 33]1aBaTh)
mapamMeTpbl H KPUTEPUU HX JOCTIKCHHUS,
BEISBIISATD 3aKOHOMEPHOCTHU
[IPOTHUBOPEUHS B
SIBIICHHSX;
BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTb,
OIICHMBAaTh  COOTBETCTBHE  PE3YJIbTATOR
LIeJIsIM, OLIEHUBATh PHCKH IIOCJICICTBUH]
ITEATEIIBHOCTH;

[pa3BUBaTh KPEATUBHOE MBIILUICHHE IIpH
[PEIICHUH )KU3HEHHBIX TPOOIeM

0)0a30BBIC UCCIIEIOBATEIBCKUE CHCTBHS:
BIaJ€Th HaBBIKAMHM y4eOHO-
MCCIIEN0BATEIBCKON u HIPOEKTHOU
MesITEJIbHOCTH,  HABBIKAMU  Pa3peICHHs
mpooIeM;

BBISIBJISATh TPUYMHHO-CJICICTBEHHBIC CBS3Y|
M aKTyaJIU3MpOBaTh 3a1ayy, BBIJIBUIATH
THUIOTE3y €€  PEHICHHs,  HaXOIUTh
ApPryMEHTBI JUIsl  JIOKA3aTeJIbCTBA CBOMX|
YTBepXKICHUH, 3a7aBaTh IapaMeTpbl U
KPUTEPUU PEIICHUS;

AHAIM3UPOBATH  IOJIYYCHHBIE B  XOJIE
PEIICHUs 3aJlaui PE3yJIbTaThl, KPUTHUECKH]
OIICHUBATH ux JIOCTOBEPHOCTb,
MPOrHO3UPOBAaTh HW3MEHEHHE B  HOBBIX|
YCIIOBUSIX;

YMETh MEPEHOCHUTD 3HAHUS B
MO3HABATEIHHYHO u MPAKTHYECKYFO)
00JIACTH JKU3HE IS TCIIbHOCTH;

YMETh WHTCTPUPOBATh 3HAHUSA M3 Pa3HBIX
MPEeIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIC WJEH, Mpeajarath
OpUTHHAJIbHBIC TIOAXOIbI U PEIICHHS,;
CIIOCOOHOCTh ~ HMX  HCIOJIb30BaHHS
MO3HABATEIHLHOW U COIUAILHOU MTPAKTHKE.

CpaBHEHUS,

51

B

[COTOBHOCTH K TPyAy, OCO3HAHUE LCHHOCTUMECTE CbI/I3I/IKI/I

COTOBHOCTh K AaKTHBHOW JESTENbHOCTUKAPTHHE MHUpa, O CHUCTEMOOOpasyroleH]
TEXHOJIOTHUECKON u COHH&HLHOFJ})OJ‘II/I (Gu3UKU B pa3BUTHU €CTECTBEHHBIX
HaIpaBJIEHHOCTH, CIIOCOOHOCTHHAYK, TEXHHUKM W  COBPEMEHHBIX
MHULIMUPOBATH, IJIaHUPOBATH U[TEXHOJIOTHM, O BKJIaJ€ POCCUHCKHUX MU
CaMOCTOSITETILHO BBITIOJTHATH TaKymoopRapyOeKHbIX Y4eHBIX-(DU3UKOB B
IMesITeIbHOCTD; [pa3BUTHE HayKU; [IOHUMAaHHUE)
MHTepec K Pa3IUYHBIM chepam(pu3nUecKoil CYIMIHOCTH HaOII0AaeMBIX|

-yCTAHABJIMBATh CYLICCTBEHHBIH NPU3HAK

paccMaTpuBaEMBbIX

c(hOpMUPOBAThH NIPEJCTABICHUS O POJIU U

1 aCTPOHOMHU B COBpeMeHHOP'I Hay'-lHOfI

SIBICHUHA MHKpPOMHUpa,
MeraMupa; NOHUMAaHHUE poiu
ACTPOHOMUU B MPaKTUIECKON
MesITeIbHOCTU YeJIOBeKa M JajbHeHIIeM
HAyYHO-TEXHUYECKOM pa3BUTHH, PpOJIH|
(br3uky B (OPMUPOBAHUH KPyro3opa u
(hyHKIIMOHATBHOM IPpaMOTHOCTH
YeIoBEeKa U PEIIeHHs MPaKTHYECKHX
Bagad;

chopMUPOBaThH YMEHUS peuarh
[pacueTHBIE 3aJaud C SIBHO 3aJaHHON
(u3nUecKoil  MOIENBIO,  HMCIOJIb3Ys
(u3nveckue 3aKOHBI W MPUHIUIGL, Ha|
OCHOBE  aHaiM3a YCIOBUS  33/a4d
BBEIOMPATH (nsnyeckyro MOJIEIb,
BBIIENATh (DU3MYECKHE BEIMYHHBI U
(bopMyJibl, HEOOXOIMMBIC  JUISI €€
[peuICHuA, MIpOBOJUTH PacyCThI H
OLICHMBATh PEATbHOCTh IIOJIyYCHHOTO
BHaueHUs ~ (U3MYCCKOW  BEJIMYUHBL
[pelIaTh Ka4C€CTBCHHBIC 3a1a4n,
BBICTpanBast JIOTHYECKH
HEIPOTUBOPEUUBYIO LEHOYKY|
[PACCYXKIEHUI C ONOPOM Ha U3yYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHUE
STBIICHMS;
BIIaJICTh

MakpoMupa ¥

OCHOBOIIOJIAraroIINMY
(bu3nyeCcKUMHU MOHATUSMHU U
BETTMYMHAMH, XapaKTepPU3yIOIUMH|
(buznueckue mpouecchl (CBI3aHHBIMU C
MEXaHUIECKUM JIBIDKEHUEM,
B3aUMOJICHCTBUEM TEJ, MEXaHUUYECKUMU
KOJeOaHUSIMH W BOJHAMH, aTOMHO-
MOJICKYJIIPHBIM CTPOCHHEM BEIIIECTBA,
TETIOBBIMU MPOLIECCAMU;
PIIEKTPUYECKIM W MarHUTHBIM TIOJISIMH,
PIEKTPUICCKUM TOKOM,
RIIEKTPOMAarHUTHBIMH ~ KOJICOAHUSMH U
BOJTHAMU;

ONTUYCCKUMHU SIBJICHUSAMH; KBaHTOBBIMHU|
SIBJICHUSIMH, CTPOCHHEM  aToMa U
ATOMHOTO siipa, PaJHOaKTUBHOCTHIO);
BIIaJICHUE OCHOBOIIOJIAralolUMU
ACTPOHOMUYECKUMU MTOHATHSAMH,
[TO3BOJITIOIIUMHU XapaKTepPH30BaTH
MpOIIeCChl, MPOUCXOIAIINE Ha 3BE3/aX, B
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3BE3IHBIX cHcTeMax, B
MEKTaIaKTHUYECKOM  Cpele; JBHKEHUE
HeOECHBIX TEN, SBONIIOIUI0 3BE3d U
BceneHHOM;

- BIAACTh 3aKOHOMEPHOCTSIMU,
3aKOHAMH u TEOPUSIMHU (3akoH|
BcemupHoro Tsarotenus, I, II u III
BakoHbl HbIOTOHA, 3aKOH COXpaHEHUs

MEXaHUYECKOM OHEpIuu, 3aKOH|
COXpaHCHHA HUMITYyJIbCA, IIPUHIMII
CYyHEpro3uuu CHII, IIPUHIIAIL

[PABHOTIPABHOCTH WHEPIUATBHBIX CUCTEM|
O0TCUETa; MOJIEKYJISIPHO-KHHETHIECKYIO
TCOPHIO CTPOCHHUS BEIIECTBA, T'a30BBIC
BaKOHEI, 1(530):18174 3aKOH
TePMOJUHAMMKH, 3aKOH COXPaHCHUSI
PIIEKTPUIECKOTO 3apsaa, 3akoH KyioHa,
sakoH Oma JuIsi ydyacTKa IIeTH, 3aKOH
Oma TSl TIOJTHOW 3JICKTPUYCCKOU IICTIH,)

sakoH Jlxoyns - JleHuma, 3akoH
QIIEKTPOMAarHUTHOW HWHAYKLHH, 3aKOH|
COXpaHEHUs SHEpPruH, 3aKOH|
MPSIMOJTMHEHHOTO pacrpocTpaHeHus]

CBETa, 3aKOH OTPAXCHUsSI CBETA, 3aKOH
NpPEIOMIIEHHs CBETa; 3aKOH COXPAHEHMUs
PHEPTHUH, 3aKOH COXPaHCHUSA MMITYJIbCA,
3aKOH  COXPAHECHHUS  3JIEKTPUUIECCKOTO
3apsiia, 3aKOH COXPAHEHUS MacCOBOTO
uucna, nocrynatel  bopa,  3akoH|
[PaZIMOAaKTUBHOTO pachaja); YBEPEHHOE
MCIIOb30BaHHE 3aKOHOB u
3aKOHOMEPHOCTEH npu aHaJM3e
(U3NUeCKUX SBICHUI U IPOIECCOB.




OK 2. OpraHu3oBBIBaThH
COOCTBEHHYIO JICSITEIHHOCTD,
BHIOUPATH THITOBBIC METO/Ib]
pereHus mpodhecCHOHATBHBIX
Banad, OIICHUBATH ux
A (HEKTUBHOCTH U KaYE€CTBO.

B o6macTi IEHHOCTH HAYYHOTO MO3HAHUS:
c(hOpMHPOBAaHHOCTH MHUPOBO33PECHH,|
COOTBETCTBYIOILIETO COBPEMEHHOMY|
YPOBHIO Pa3BHTHs HayKH W OOLIECTBEHHOMH]
MpakTUKH, OCHOBAaHHOTO Ha  JAMAJOre
KYJIBTYp, CIHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IOJIUKYJIETYPHOM MHUPE;
COBEPILICHCTBOBAHUE SI3BIKOBOM u
YUTATEILCKOH KYJBTYphl KaK CpelcTBa
B3aMOJCHCTBHA ~ MEXIY JIOIABMH |
MO3HAHUS MUPA;

OCO3HAaHUE LIEHHOCTH Hay4HOH
eATeNbHOCTH, TOTOBHOCTh OCYIIECTBIISATH)
MPOEKTHYIO " HCCIIE0BATEIIBCKYIO
nesITeIbHOCTh MHANBHAYAIBHO U B TPYIIIIE;
OBnazicHie YHUBEPCAIBHBIMH YUeOHBIMU
MO3HABATEILHBIMU JICHCTBHAMHE:

B) paboTta c HHpOPMAIHCH:

BJIaJEeTh HaBBIKAMH MOJTYYeHUs]
MHQOpMAMK W3 HCTOYHHKOB  PA3HBIX|
TUIIOB, CaMOCTOSATENBHO  OCYILIECTBIIATH
MOWCK, aHajiu3, CHCTEeMAaTH3alUl U
MHTEPIPETAMI0 HHPOPMAUH PA3TUIHBIX
BUJIOB ¥ (hOPM TIpe/ICTaBICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopmarax
C y4yeToM Ha3Ha4YeHUs HHPOpMaUH H
eTIeBOI ay/INTOPUH, BBIOHpAs]
ONTHMANIBHYIO (OpMy TIpeICTaBICHUS H
BU3yaJH3alllu;

OLICHUBATh JIOCTOBEPHOCTH, JIETHTUMHOCTD
MH(QOpPMALINH, €e COOTBETCTBHE IPABOBBIM
M MOPaTbHO-3THYECKUM HOPMaM;
MCIIOJIb30BaTh CPeICTBA MHPOPMAIIOHHBIX
M KOMMYHHMKAI[HOHHBIX TEXHOJIOTHH B
[peIeHUN KOTHUTHBHBIX,
KOMMYHHKATUBHBIX W OpraHHW3allMOHHBIX
Bamady Cc  coOxrojeHueM — TpeOOBaHHUH
DPrOHOMUKH, TEXHHKH  0€30I1acHOCTH,
TUTUEHBI, pecypcocOepeKeH s, MPaBOBBIX
17 ITUYECKHX HODM, HOPM|
MHGOPMAITMOHHOW O€301TaCHOCTH;

BIaJeTh HABBIKAMH PACO3HABaHHUA U
BamuUThl WHPOpPMAIUK, WH(QOPMAIIMOHHOM
0e30MacCHOCTH JIMYHOCTH.

-yMETh YYUTBIBATH
MIPUMEHEHNS U3yUYEHHBIX
(hU3IIecKuX MOJICIICH:

MaTepHaIbHas TOYKA,
MHEepLUHaIbHas cucTeMa OTCYEeTa,|
WOeaNbHBIA  Ta3; MOJENM CTPOCHHSA
ra3oB, JKMIKOCTEH M TBEpIBIX Tel,
[TOYEUHBIN JIEKTPUYECKUN 3apsy,
siIepHas MOJAENh aTroMa, HYKJIOHHas

MOJI€Ib ATOMHOTO a1pa

P pemeHur  (PU3NICCKUX|
3ajad.

TPaHMIIB]

OK 3. [IppauMate pemeHus B
CTaHJapTHBIX H
HECTaHJIAPTHBIX CUTYyallusiX U
HEeCTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBiIsSTh MTOUCK
131 MCIIOJIb30BaHHE
nHbOpMaIUH, HEOO0XOAMMOH
TSt 3 HEKTHBHOTO
BEITIOTHCHHUS
MpohecCHOHATBHBIX
mpodecCHoHaTLHOTO
IMTYHOCTHOTO Pa3BUTHSI.

3a1ad4,
15|

B  obmacti  JAyXOBHO-HPaBCTBEHHOTO|
BOCIIMTAHUS:

C(OPMUPOBAHHOCTD HPaBCTBEHHOT'O|
CO3HAHUS, ATUYECKOTO MMOBEIACHHS;
CIIOCOOHOCTh ~ OIIEHMBATH CHTYallMI0 U
MPUHUMATE OCO3HAHHBIE pelieHusl,
OPUCHTUPYSIChH Ha MOpaJTbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;
0CO3HAHME JIMYHOTO BKJIJIa B IMOCTPOSHHE
[YCTOHYHMBOTO OYAYILEro;

OTBETCTBEHHOE  OTHOIICHUE K CBOUM
[pomuTeNSIM M (WITH) IPYTHUM WICHAM CEMbH,

BJIAJIETb  OCHOBHBIMHU
Hay4HOI'O [T03HAHUA,

MCHONBb3YEMBIMH B (PU3HKE: HPOBOAUTH)
[psAMbIE ¥ KOCBEHHBIE  HM3MEPEHUS
(huznvecknx BEJINYUH, BEIOMpas]
ONTHMANBHBIN Ccroco0 W3MepeHus Wu
MCIIONB3ys] U3BECTHBIE METOMBI OLICHKY
[IOrpPEIIHOCTEH HM3MEPEHHUM, ITPOBOJIUTH
MCCIIEI0BAHUE 3aBUCUMOCTEH
(bu3nuecKux BEJINYUH v
MCIIOJIb30BAaHUEM TIPAMBIX H3MEpEHU,
OOBSICHATh IIOJIyYCHHBIE PE3YJbTaThl,

METOJaMHU

CO3TaHUIO CEMBM Ha OCHOBE OCO3HAHHOTO
MPUHATUSL LICHHOCTEH CeMEeHOM KU3HU B

IMCITIOJIb3YA (1)I/I3I/I‘I€CKI/I€ TCOPUH, 3aKOHBI
148 IIOHATHA, )4 JACIaTh BBIBO/JIBI,
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COOTBETCTBHHM C TPAIUIMSIMH HapOJIOB

MO3HABATEIBHYIO IEATEIBHOCTD, BBISBIIATH
OpoOJIeMbl, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHBIE 3aJayll B OOpa3oBaTENbHON
MeATeTbHOCTH 1 KU3HEHHBIX CUTYAIUSIX;
CaMOCTOSITETEHO COCTaBIISATH IUIaH
peLIeHUsI TPOOJIEMBI C Y4ETOM UMEIOIINXCS]
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U]
MpeanoYTeHU;

ITaBaTh OLICHKY HOBBIM CHTYAIIUsM;

CIOoCcOOCTBOBATH (hopMHPOBAHHIO u
OPOSIBIICHUIO  IIUPOKOW  SpYyAULUH B
pasHBIX 00JacTAX 3HAHUHA, IOCTOSIHHO
MOBBIIATH CBOW  0Opa3oBaTEeNbHBIA H
KyJIBTYPHBI YPOBEHb;

0)caMOKOHTPOJIB:

MCIIOJIb30BaTh TpUEMbl pediieKcuu s
OLIGHKM  CHUTyallud, BbIOOpa  BEpHOIO
PELLICHHUS;

-YMCTb OLI€HUBAaTh PUCKHU U CBOCBPECMCHHO
MPUHUMATh PCIICHUA 110 UX CHUIKCHULO,

B) SMOILMOHATILHBIN HUHTEJJIEKT,
MpeInoarauuil copMUpPOBaHHOCTD:
BHYTPEHHEM MOTHBALIMM, BKJINOYAKOLIECH
CTpEMIICHHE K JOCTWKCHHIO ULEId U
lycrexy, OINTUMHU3M, HHUIHUATUBHOCTD,
YMCHHE ﬂeﬁCTBOBaTB, HUCXO0Os1 U3 CBOUX
BO3MO>KHOCTEHH;

OMIIATHM,  BKJIIOYAIOIEH  CIIOCOOHOCTH
[MOHUMaTh  AMOLMOHAJIBHOE  COCTOSIHUE
MpyTuX, YUYUTHIBATH €ero py
OCYIIIECTBICHUH KOMMYHHKAIHH,
CIIOCOOHOCTD K COYYBCTBHIO 51
CONIEPEIKNBAHMIO;

COLIMAJbHBIX  HABBIKOB,  BKIIIOYAIOIIHX|

CIIOCOOHOCTH BBICTPAaUBATH OTHOLICHHS C
IMPYTUMH JTIOJIbMHU, 3a00THTHCS, TPOSIBIISTH
MHTEpeC U pa3peniaTb KOHQIUKTHI.

CcOOJTI0IaTh TpaBwIIa OE€30MMACHOTO TPYAQ,

IPoccuu; Npyd  MPOBEACHUM  HUCCICNOBAaHUUA B
OBnageHue YHUBEpPCATbHBIMHPAMKaX y49e0HOTO OKCIEpUMEHTa H
PETYIATUBHBIMH JEHCTBHSIMH: [y2eOHO-HCCIIeIOBATEIhCKON

a)CaMOOPTaHU3AIINS: e TeIbHOCTH c HCIIOJIb30BaHUEM
CaMOCTOSTEIIBHO OCYIIECTBIIATHIU(PPOBBIX U3MEPHUTEIBHBIX YCTPOUCTB U]

imabopaToOpHOTO 00opymoBaHUS;
c(hOpMHUPOBAHHOCTH NIPEJCTABICHUH O
MeTOo1ax MIOJTyYeHUS HAyYHBIX]
ACTPOHOMHUYECKUX 3HAHUN

OBJIAJICTh (chopmmpoBaTh
[PEICTABJICHUS) TpaBWIAMHU  3aIKCH
(hr3IIecKuX dhopmyn penbedHO-
ToueyHOW cucTeMbl oOo3HaueHwuit Jl.
Bpatinst (uist clensix U CIabOBUISIIUX
00yJarommxcs).
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OK 5. Hcnons3oBaTh- TOTOBHOCTh u
MH(QOPMAaLHOHHO- CHOCOOHOCTH K
KOMMYHUKaIMOHHEIE o0pa3oBaHHI0O U
TEXHOJIOTHH BCAMOPA3BUTHIO, CAMOCTOSITEIGHOCTH |
npodeccuoHaANbHON CaMOOINPEETIEHUIO;
MesTeTbHOCTH. -OBNIAJICHUE  HAaBBIKAMH y4eOHO-
KCCIIeI0BAaTENbCKOM, MPOEKTHOU u
COITMAIBHOU JCSTEIBHOCTH;
OBnageHue YHUBEPCAITbHBIMU

KOMMYHHUKATHBHBIMU JICHCTBUSIMH:
0) coBMeCTHAS IeATEIHHOCTD:

- IIOHUMAThD Hu HCIIOJIB30BATH
MPEUMYIIEeCTBa KOMaHIHOH 71
WHIWBHTyaJIbHONU PaOOTEHI;

[IPUHUMATh LHean COBMECTHOM
esITeIbHOCTH, OpraHU30BBLIBAThH 51
KOOPIMHHUPOBATH IEUCTBUS IO ee

IMTOCTUKEHUIO: COCTABIIAThH IJIaH JACHCTBUM,
[pacrpeenaTb POl C Y4YETOM MHEHUUN
[VIaCTHUKOB  OOCYXXIAaTb  pe3yNbTaThl
COBMECTHOU pabOTHI;

KOOPIMHUPOBAaTh M BBHINONHATH paboTy B
[YCIIOBHSIX ~pEajbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aNMOJCHCTBUS;
OCYILIECTBIIST MO3UTHUBHOE,
CTpaTETHUECKOE TOBEACHUE B Pa3IHYHBIX
CUTyaIusiX, TMPOSIBIATE TBOPYECTBO W
BOOOpaXkeHHe, OBITh HHAITUATHBHBIM
OBnanenue YHHUBEPCAIbHBIMU
[PETYIATUBHBIMU JEUCTBUSAMU: T) MIPUHATHE
ce0st U APYTUX JIFOICH:

MPUHUMATh MOTHUBBI U apryMEHTHI JPYTHUX
Iroled  NpU  aHAIM3€  PE3yJIbTAaTOB
e TeIIbHOCTH;

MpU3HABaTh CBOE TPABO M MPaBO JPYTHX
im0 et Ha OIIHNOKHY; pa3BUBAaTh
CIIOCOOHOCTh TOHUMATh MHUpP C TIO3WIUY]

- OBJAAETh YMEHUSMH paboTaTh B
CPYIIIE C BBIOTHECHUEM

[PA3TMYHBIX COIMATTEHBIX pomneii,
IJIAHUPOBATH pabory TPYIIIHI,
[palliOHAIBHO pacrpenensTh
e TeIbHOCTD B HECTaHJaPTHHIX|
CUTYaIMsIX, aJleKBaTHO OIEHUBAThH BKJIA]]

KQKIOTO W3 YYaCTHUKOB TPYIIBI B
[PELIICHUE PacCMaTPUBACMOi TIPOOIICMBI.

HAPYToro 4eJ0BCKaA.
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OK 6. Paborath B
KOJUICKTUBE W KOMAaHJE,
pdbdexTnBHO  0OmATHECT ¢
KOJUICTAMH,  PYKOBOJICTBOM,)
MOTPEOUTEISIMH.

B o6macTi 3CTeTHYECKOT0 BOCTINTAHUSL:
PCTETUYECKOE OTHOLICHUE K MUPY,
BKJTIOYAst SCTETUKY HAyYHOTO TBOPYECTBA,
MpHCyIero (U3nIecKon HayKe;
CIIOCOOHOCTH BOCTIPDHHUMATH Pa3IHyHbIE
BUIBI HCKYCCTBA, TPAAULIUN U TBOPYECTBO
CBOETO M JPYT'HX HAapOJOB, OLTYIIATh
AMOLIMOHAIIEHOE BO3JCHCTBUE UCKYCCTBA,
yOeXKIIEHHOCTh B 3HAYMMOCTH JIJISI
ITMYHOCTH U 00IIeCTBA OTEYECTBEHHOTO U
MHPOBOTO HCKYCCTBA, STHHIECKHX
KyJIBTYPHBIX TPAAULIHA U HAPOJAHOTO
TBOPYECTBA;
TOTOBHOCTB K CAMOBBIPQKEHHIO B Pa3HBIX
BUIaX UCKYCCTBA, CTPEMIICHHE TPOSIBISAT
KadecTBa TBOPUYECKOM JTMYHOCTH;
OBnaseHHe  yHUBEPCATbHBIMH
KOMMYHUKAaTHUBHBIMHU ﬂeﬁCTBHHMHZ
a) oOIIeHHE:
OCYIIECTBIISITH KOMMYHHKAIIHU BO BCEX
chepax KU3HU;
pacro3HaBaTh HeBEpOATBHEBIE CPECTBA
OOIeHNS, TOHUMATh 3HAYCHHE
COIIMAIBbHBIX 3HAKOB, PACIIO3HABATD
MPEANOCHUIKA KOH(PIUKTHBIX CUTYAI[H U
CMST4aTh KOH(IUKTBL
- Pa3BEpHYTO M JIOTHYHO H3J1araTh CBOIO
TOYKY 3PSHHS C UCIIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

- YMETb pacro3HaBaTh (GU3UIECKUE
sTBIICHHS (TIPOLIECCHI)

1 OOBSICHATH UX HA OCHOBE M3YYCHHBIX
3aKOHOB: PaBHOMEPHOE U
[PAaBHOYCKOpEHHOE MPsIMOJIMHEHHOE
IMBIDKEHKE, CBOOOIHOE NaJIeHHE Ted,
NIBIDKEHHUE TI0 OKPY>KHOCTH, HHEPLIHS,
B3aMMOJIEHCTBUE TeJl, KojeOaTenpHoe
IMBIDKEHHE, PE30HAHC, BOTHOBOE
nBrokenne; audQysns, 6poyHOBCKOE
NIBIDKCHUE, CTPOCHHUE )KUAKOCTEH 1
TBEpBIX TEJl, U3MCHEHHE 00beMa Tell
TIpH HarpeBaHUU (OXJIKICHUN),
TETJIOBOE paBHOBECHE, HCIIAPEHUE,
KOHJICHCALIUSI, TUTIaBJICHUE,
KpUCTA/UIM3alusd, KUIICHUE, BIIAXKHOCTb
BO3/1yXa, CBSI3b CPEIHEH KUHETHYECKOU
PHEPTHHU TCIIJIOBOT'O ABUKCHUA MOJICKYJI
C aOCOIFOTHOM TeMIIepaTypoii,
MOBBIIIICHHE IABJICHHS Ta3a IIPU €ro
HarpeBaHWH B 3aKPBITOM COCY/IE, CBSI3b
MEXKy TTapaMeTpaMH COCTOSIHUS ra3a B
M30IIPOIIeCCax; AEKTPH3AIHS TE,
B3aNMO/ICHCTBHE 3aps/10B, HATPEBAHHE
MPOBOJHNKA C TOKOM, B3aUMO/ICHCTBUE
MAarduTOB, JJICKTPOMArHuTHaA
WHTYKIUSI, 1eHiCTBIE MarHUTHOTO TIOJIS
Ha IPOBOIHHK C TOKOM U JIBIDKYIIUHCS
BapAd, 3JICKTPOMArHuTHBIC

KoJieOaHMS M BOJIHBI, TPSIMOJIMHEWHOE
[pactipocTpaHeHHe CBETa, OTPaKEHUE,
npenoMileHre, HHTephepeHIus,
IMUQpaKyst U OJISIPU3aIns CBETa,
ICIIepCHs CBeTa; (POTOIIICKTPUICCKHUH
b dekrt, CBETOBOE JIaBICHHE,
BO3HHUKHOBEHHE JINHEHYATOTO CIICKTpa
aToMa BOIOPOa, €CTECTBEHHAS U
MCKYCCTBEHHAsI PaJJHOAKTUBHOCTb.

OK 7. bpare Ha ce0s
OTBETCTBEHHOCTH 3a PadoTY|
YIEHOB KOMaH/Ib]
(OTYMHEHHBIX),  PE3yNbTaT|
BBITTOJTHEHNS 3a/1aHHH.

IB 001aCTH 3KOJI0IrHYECKOTr0 BOCIIUTAHUS
c(hOpMHUPOBaHHOCTH IKOJIOTHIECKOH
Ky.HBTypBI, IIOHUMAHUC BIIUAHUA
COITMATPHO-?PKOHOMHYECKHX MTPOIIECCOB Ha
COCTOSIHME IPUPOTHON U COLIMATIBHOM
Cpelbl, 0CO3HAHUE III00ATHHOTO XapaKTepa
PKOJIOTMYECKUX MTPOOIIEM;

MJIaHUPOBAHUE U OCYIIECTBICHUE
IMEeMCTBUN B OKPY’KAIOIIEH Cpesie HA OCHOBE
BHAHUS 1I€JIEN YCTOWUNBOTO Pa3BUTUS
UeJIOBEUYCSCTBA;

AKTHUBHOE HETIPUSATUE ACUCTBUH,
MPUHOCAILIUX BpPEJl OKPYKarOLIEN CPeIE;
[YMEHUE IPOTHO3UPOBATH
HEOIArONPUATHBIC SKOJIOTUIECKHE
[OCJIEICTBUSA MPEANPUHUMAEMBIX
MeCTBUM, IpeNOTBpaIlaTh UX;
[PACIIMPEHUE OMBITA ACSATEIbHOCTH

PKOJIOTUYCCKOI HAIlpaBJICHHOCTH Ha

- chopMHUPOBATh YMEHHUS IPUMECHSTh
[TOJTydYeHHBIC 3HAHUS

1T OOBSCHEHHST YCIIOBUI MTPOTEKAHMUS
(bU3MUECKUX SIBJICHHI B IPUPOJIE U IS
MPUHATHS NPAKTUUYECKUX PELICHUH B
MOBCEHEBHOM KHU3HU ISl 00ECTIeYeHUS
0e30MacHOCTH MpH 0OpAICHUH C
OBITOBBIMU IPHOOPAMH ¥ TEXHUIECKUMHU
[yCTPOHCTBaMH, COXpaHEHHS 37J0POBbS U
COOJTFOIEHNST HOPM 3KOJIOTHYECKOTO
[MOBEJICHUS B OKPYXaIOIIEH cpeie;
[MOHUMaHNUE HEOOXOANMOCTH
[IPUMEHEHUS TIOCTHKEHUH (UK U
TeXHOJIOTHH AJIg palliOHAJIbBHOI'O
MPUPOAOIOIb30BAHMSL.
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OCHOBE 3HAHUH 10 (pH3MKeE.
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2. CTPYKTYPA 1 COJEPXXAHUE ITPO®UIILHON YUYEBHOM JJUCLIUITJIMHBI

2.1. O6bem npopuiIbHON Y4eOHOM NUCIUIUIMHBI U BUJIbI Y4€OHOM paboThI

Bun yueOHO# paOoThI Obvem uacos

O0beM 00pa3oBaTeIbHONM HArpy3kH (BKIIIOYAsl MPOMEKYTOUHYIO 180
aTTeCTAIHIO)

Bcero yueOHbIX 3aHATHN 156
B TOM YHCIIC:

JlaGopatopHble U MPaAKTUUECKUE 3aHATHUS 46
KOHTPOJIbHBIE pabOThI -
KypcoBas pabota (mpoexr) -
CamocTosTenpHas paboTa o0ydaronierocs (BCcero) -
caMocCTosITeNIbHas paboTa HaJl KypcOBOM pabOTOM (ITPOSKTOM) -
Hmoeosas ammecmayus 6 ghopme sx3amena 24
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2.2. TeMaTuuecKkui IjiaH u cojepkanue npoduibHor yaeoHou nuctuminael [TY 11.02 ®U3UKA

HaunmenoBanue
pa3aesioB U TEM

Copneprxanue yueOHOTO MaTepuana, 1abopaTopHbIe U MIPAKTHYECKHE PabOThl, CAMOCTOSTENIbHAS
paboTta 00yJaronmxcs, KypcoBas pabora (IIpoeKT)

O0BbEeM YacoB

YpoBeHb
OCBOEHUS

1

2

3

4

Pazpnen 1.
Mexanuka

Tema 1.1
Kunematuka

Copep:xanue yueOHOro MaTepuana

Mexanuyeckoe JBMXKEHHE M €r0 OTHOCHUTENIbHOCTh. MarepuanbHas Touka. Cucrema orcyerta.
Koopaunatsil.

Cxopocts.  YckopeHue.
YpaBHEeHHE TBUKECHHUSI.

Tpaekropust. IIpsMonuHEiHOE PAaBHOYCKOPEHHOE  JIBHJKCHHE.

JlaGoparopHble paboOThl «HE MPEAYCMOTPEHO»

[Ipaktnueckoe 3anarue Nel. Pemenue 3amau Ha

PaBHOYCKOPCHHOI'O JABUKCHUSI.

YpPaBHEHUE  MPSIMOJIMHEWHOIO

KoHTponbHbIe paboThl «HE MPETYCMOTPEHO

CamocrosTenpHas pa60Ta «HC IPCAYCMOTPCHO»

Tema 1.2
JnHamuka.

Coneprxkanne yueOHOro Marepuania

[IepBelii 3akoH Herotona. MHepunansHbie cucremsl orcuera. Bzanmoneiicteue ten. Mmmyibc.
Cuna. [TpuHIIMN Cyneprio3uiyu CHil.

Bropoii 3akon Herorona. MomenT cunsbl. Tperuii 3akoH HerotoHa. [IprHIMI OTHOCHTENBHOCTH
lMannnes.

JlaGoparopHble pabOThl «HE MPETYCMOTPEHO»

HpaKTqucxoe 3aHsTHe No2. HpI/IMeHeHI/Ie 3ak0HOB HrroTOHA. Pemienne 3aga4y TMHaAMUKH.

KonTtposbHbIe pabOThI «HE TPETYCMOTPEHOY

CaMocTrosTenbHas pa60Ta «HEC TIPCAYCMOTPCHO»

Tema 1.3

Cwutel B ipupoe.

Coneprkanne y4eOHOro Marepuana

Cuna taroreHusi. 3aKOH BCEMUPHOTO TATrOTeHUs. J[BHkeHue moj JeHCTBUEM CHJIbI TATOTEHHS.
Hesecomocts. Cuna Tpenusi. Bo3moskHble BUibl TpeHUs. [losie3HbIEe U BpeIHbIE AEHCTBUS CUIIBI
TPEHMUSL.

JlaGopatopHble pabOThl «HE MPETYCMOTPEHO»

[Ipaktnueckoe 3anatne Ne3. OmnpeneneHue CHIIBI Brruucnenne Beca Tena,

JIBUKYIIIETOCS] C YCKOPEHUEM.

TAXKCCTH.

KoHTposbHbIe paboThI «HE TPETYCMOTPEHO

CaMocTrosTenbHas pa60Ta «HC MMPECAYCMOTPCHO»
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Tema 1.4
3aKOHBI COXPAaHEHUS.

Copep:xanne yaeOHOro MaTepuana

3akoH COXpPaHCHUA UMITYJIbCAa. PeakxtuBHOEC JBHXXCHUC.

Kunernueckasi 1 moTEeHIMAIbHAsI SHEPTHU. 3aKOH COXpaHeHus! SHepruu. PaboTa U MOIIHOCTB.

JlaGoparopHble pabOThl «HE MPEAYCMOTPEHO»

[Ipaktuueckoe 3anstue Ne4. IlpumMeHeHue 3akoHa COXpaHEHHs] UMIyJbca. Pacuer
KHHETUYECKON U MOTEHIMAIbHOM dHepruil Ten. [IpeBpanienue suepruu.

KoHTposbHbIe paboThl «HE NPETYCMOTPEHOY

CamocrosiTenbHasi paboTa «He IPETyCMOTPEHO»

Paznen 2.
MonexymnsipHasi pU3uKa.
OcHOBBI
TEPMOJNHAMUKHU.
Copep:xanue yueOHOro MaTepuana
OcunoBubie nonoxkenuss MKT u ux ombsiTHOe oOocHOBanume. Macca W pa3Mepbl MOJEKYII.
Konnuecto BemectBa. Monb. [loctosinnas ABoraapo.
BbpoyHnoBckoe nBuxenue. Cuna B3auMmoaeicTsust Mosiekyi. CTpoeHne razo000pas3HbIX, )KUJIKAX U
Tema 2.1 .. | TBepabIxX Ten. Juddysus.
OCHOBBI MOJIEKYJISIPHOM
usuKH, JlaGoparopHble pabOThl «HE MPELYCMOTPEHO»
[Ipaktnueckoe 3anstue Ned. OmnpeneneHue Maccbl U pa3MeEpOB MOJEKyJ. Boruucienue
MOJISIPHOM Macchl BenlecTBa. HabmrogeHne OpoyHOBCKOTO JBMXKEHHUSI.
KoHTposbHbIE paboThl «HE NPETYCMOTPEHO
CamocrosTenbHas paboTa «He MPEeTyCMOTPEHO»
Coneprxanne yueOHOro MaTtepuania
WneaneHsiii ra3. TenmoBoe paBHOBecue. Temneparypa u ee uamepenue. CBsA3b TEMIIEPATyphl CO
CpellHel KHHEeTHYECKOM dHepruei yactuil BeniectBa. CKOpOCTh MOJIEKyH Tra3a. JlaBieHue rasa.
Tena 2.2 OcHoBHoe ypaBHeHne MKT. VpaBHeHue cocTosHMs uaeanbHOro rasa. Msomponeccsl B rasax.

WneansHoiii ras.
YpaBHEHHE COCTOSHUSA
HeanbHOTO Ta3a.

Hcmonnp30BaHne CBOMCTB ra30B B TEXHUKE.

JlaGopatopHble pabOThl «HE IPEIYCMOTPEHO»

IIpaktnueckoe 3anstue Ne6. OmnpezneneHue CKOpPOCTHM M 3HepruM Moisekyid. OmnpezneneHue
[apaMeTpoB ras3a, UCIOJb3ys YpaBHEHHE COCTOSIHHA. PaccMoTpeTh rpamku M30MPOLECCOB B
rasax.

KonTponbHas paboTa «He IpeyCMOTPEHO»

CaMocTrosTenbHas pa60Ta «HC MMPECAYCMOTPCHO»

Tema 2.3
KunkocTtu u TBEpIbIe

Coneprxanne y4eOHOT0 MaTepuania

I/IcnapeHHe, KoHaeHcanus. I1I0oTHOCTh BOASHOTO rnapa. HachimieHHbI 1 HEHACKIIEHHBIN Tap.
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Tena. Kputnueckast temmneparypa. JluHamuuyeckoe paBHOBecHe. AOCONIOTHas  BIAXHOCTb.
OTtHocuTenbHasE BIaXHOCTh. Touka pocsl. MeTo bl onpe/iesieHns BIaXKHOCTH Bo3Ayxa. BrnusHue
BJIQ)KHOCTH Ha ITPOLIECCHI, TPOTEKAOLIME Ha 3eMIIE.
TBepmoe cocrosiHue BemiecTBa. MOHOKPUCTAIBI M MOJUKpUCTaibl. CBONCTBA KPUCTAJIOB.
Amopomusie Tena. CBoiictBa amopdubix Tei. Jedopmanus. Buast nepopmanuu. Mexanndeckue
CBOMCTBAa TBEpAbIX Ted (YNPYroctb, MPOYHOCTh, IUIACTUYHOCTH). Co3laHUE MaTepHalioB C
3aJIaHHBIMHM TEXHUUYECKUMHU CBOMCTBAMH.
JlabopaTopHbie paboTsl Nel. OnpeneneHre OTHOCUTENHHOM BIIAXKHOCTH BO3/TyXa.
[Ipaktuueckoe 3anarue Ne7. Beruuciienne abCOMOTHOW M OTHOCUTENIBHON BJIAXKHOCTH BO3/yXa.
Omnpenenenue TOYKU pockl. OmpeneneHne CUIbl YIpyrocTu, abCONIOTHOIO U OTHOCHUTEIHLHOTO
yaauHeHus. Pacuer Mmexanndeckoro HanpsibkeHus, Moy FOHra.
KoHTposbHbIe paboThI «HE TPETyCMOTPEHOY
CaMocrosiTenbHasi paboTa «He IPEeTyCMOTPEHO»
Coneprxanue yueOHOro MaTepuasa
MonekynsipHO-KUHETHUECKas TPAKTOBKA MOHSATUS BHYTpeHHEH sHepruu. TepMoanHaMudecKue
napaMmeTpsl coctosiHus Tena. CrocoObl M3MEHEHUs BHYTpeHHell sHepruu. Pabora rasza mpu
n300apHoOM mporiecce. M3MeHeHne cocTosiHUS cucTeMbl 0e3 coBepieHus: padoTsl. KonnyectBo
temioTel. HarpeBanue, mapoobpas3oBanue, M1aBjIeHUE, CTOPAHUE.
VYpaBHeHHe TeIuI0BOro 6angaHca. 3aKOH COXpPAHEHUS M IpeBpalleHus sHeprun. GopMylupoBKa
Tema 2.4 U ypaBHEHHE IEpPBOr0 3aKOHAa TepPMOJAWHAMUKH. DU3NYECKHE MPUHIMIBI JEHCTBUS TEMJIOBBIX
OcHoBBI nsurateneil. KoagduuueHt noneznoro 1eicTBUS TEIUIOBBIX ABUraTeneil. 3HaueHHe TerIOBbIX
TEPMOANHAMUKH. JIBUTATEJICH.
JlaGopatopHble pabOThl «HE IPETYCMOTPEHO»
[IpakTnueckoe 3anstue Ne7. Beluncienne BHyTpeHHel sHepruu rasza. Pacuer paboTsl rasa npu
pacmpenuy. OmnpeneneHue KOIMYECTBA TEIUIOTHI, W3MEHEHHMs BHYTPEHHEM DHEPIHH.
Beruucnenue KIIJ[ renoBoro asuraress.
KonTtposnbHas paboTa «He NpeycCMOTPEHO»
CamocrosiTenpHast paboTa «He MPEyCMOTPEHOY
Paznen 3.
OcHoBBI
AJIEKTPOJAUHAMUKH
Tena 3.1 Coneprxanue yueOHOro MaTepuasa

DNEKTPUUYECKOE MOJIE.

DNEeKTPpUYECKHI 3aps. 3aKOH COXPAHEHHS dJIEKTPUYECKOTo 3apsiaa. 3akoH Kymona. ['paHutibr
MPUMEHUMOCTH 3aKOoHa. Teopusi ONM3KONEWUCTBUS W TEOpHsl JEHCTBUS Ha PACCTOSHUU.
Onekrpruyeckoe nosie. CBOMCTBA JIEKTPHUECKOro nojisi. HampsikeHHOCTb.
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[Tpunumn cynepno3unuu nosei. CUI0BbIE JIMHUU AIEKTpUYeCcKOro nosist. HarmpsskeHHOCTh 1o
TOoue4HOro 3apsaa. CBoOoHbIE 3apsiibl. DIEKTPOCTATHUECKOE 110JI€ BHYTPHU POBOAHUKA.

DOneKTpUUeCKUi 3apsj NMpPOBOAHUKA. J(MAIEKTPUKH. DJIEKTPUUYECKHE CBOMCTBA HEUTpaIbHBIX
aTOMOB M MOJEKYJ. OJEeKTpUYecKMil naumnoisb. J[Ba Buma audiekTpukoB. llomspusanus
JUDJIEKTPUKOB.

JluanekTpudeckasl MpOHUIIAEMOCTh. DJIeKTprUeckas sHeprus. PaboTa o nmepemMenieHuto 3apsja
B OJHOPOJHOM 3JIeKTpocTatudueckoM mnoje. llorenunanbHas sHeprus. [lorenuman. PazHoctb
HOTEHIINATIOB.

CBs3b MCKAY HAIPSA)KCHHOCTBIO JJICKTPOCTATUYCCKOTO IIOJIsI W PA3HOCTHIO IMOTCHIMAJIOB.
9KBHHOT€HHH3J’IBHH€ IIOBEPXHOCTH. I/I3MepeHI/Ie pPa3sHOCTH MOTCHIHAIOB. CBs13b MCKIAY
HAIPs’KCHHOCTBIO ITOJI U PA3HOCTBIO IMOTCHIIUAJIOB.

OnexkrpoeMKocTb. KoHieHCaTophl. DIEKTPOEMKOCTb IJIOCKOT0 KOHJeHcaTopa. Pa3muunble THIIbI
KOHJIEHCATOPOB. DHEPrusl 3apsyKCHHOT0 KOHAeHcaTopa. I[puMeHeHne KOHJeHCaTOPOB.

JlaGoparopHasi paboTa «He MPETYCMOTPEHO»

HpaKTI/I‘leCKOC 3aHsTue Ne®. Pemenue 3aJa4d Ha 3aKOH Ky.]'IOHa. OHpCI[eJ'IeHI/Ie HaIIpsAKCHHOCTHU
OJICKTPHUYCCKOI'0O I10JI4, pa60TI)I IoJi1 1Mo ICpEMCIICHUIO 3apsia, PasHOCTH IIOTCHIMUAJIOB.
OnpeﬂeneHI/Ie CMKOCTH KOHACHCATOpaAd, SHCPIrUU IIOJIA KOHIACHCATOPA. Breruucnenue eMKoOCTH
6aTapCI/I KOHACHCATOPORB IMPHU UX MOCICIOBATCIIBHOM U MApaJJICJIbHOM COCAWMHCHUH.

KonTponbHas paboTa «He IpeIycMOTPEHO»

CamocrosiTenpHast paboTa «He MPETyCMOTPEHOY

Tema 3.2
ITocTossHHBIN
AJIEKTPUYECKUM TOK.

Copep:xaHue yueOHOTo MaTepuana

Onekrpuyeckuil Tok. Hanpasnenue Toka. JleiictBue Toka. Cuma Toka.

CKOpOCTB YHOPpAAOYCHHOI'O ABUKCHUS 3JICKTPOHOB B IIPOBOJHUKE. YCJ'IOBI/IH, HeO6XOI[I/IMBIe JJIA
CYIICCTBOBAHUSA DJICKTPUUYCCKOT'O TOKA. 3axon Oma AJId ydaCTKa ICII.

COHpOTI/IBHeHI/Ie. BHCKTpI/I‘ICCKI/IG neru. IlocaemoBarenbHOE M napaujiCjbHOC COCAUHCHHC
ITPOBOAHHKOB. Pabota u MOIMHOCTB JJICKTPUYCCKOI'O TOKA.

TennoBoe aeiictBue Toka. 3akoH J[koynsa-Jlenna. Croponnue cuisbl. [lpupona cTopoHHUX CHIL
3axon Oma 11 MOJIHOH IIETH.

JlaGopaTopHbIie pabOThI «HE TPETYCMOTPEHOY

JlaGopatopHble pabOThl «HE MPETYCMOTPEHO»

[IpakTtnueckoe 3ansaTre Neo9. BpruncieHue cuibl TOKA, HANPSIKEHUS W COMPOTUBICHHS C
HCTOJIb30BaHWeM 3akoHa Oma I ydacTka Ienu. Bbl4ucieHue yaeabHOr0 COMPOTHUBIICHUS
npoBonHMKA. Pacuer snektpuueckux uened. lMcnone3oBanue 3akoHa Jxoynsa-Jlenna mos
onpeeleHus] KOJIMYECTBA TEIJIOTHI, BBIAEISIEMON TPOBOIHUKOM ¢ TokoM. Onpenenenue IC u
COMPOTHUBIICHUS NCTOYHHKA TOKA.
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KonTponbHble paboThl «HE MPETYCMOTPEHOY»

CaMocTosiTenbHasi paboTa «He IPeTyCMOTPEHO

Tema 3.3
DJIEKTPUUYECKUI TOK B
Pa3IMYHBIX CpeIax.

Cojnepxkanne y4eOHOro MaTepHuaia

DJNEeKTpOHHAsT TEOpHUsl NPOBOJUMOCTH METAJUIOB. 3aBUCUMOCTh CONPOTUBIIEHUS METAJUIOB OT
temneparypbl. CBepxXnpoBOAUMOCTb. CTpO€HHE IOJIYIPOBOJHUKA. JIEKTPOIPOBOIHOCTH
IIOJIYIIPOBOJIHUKOB U €€ 3aBUCHMOCTb OT TEMIIEPATYPBhl.

CoOcTBeHHass M INpUMECHass IPOBOAMMOCTb IOJIYIIPOBOJHUKOB. OJIEKTPOHHO-ABIPOYHBIN
nepexo. [lonynpoBogaukoBsiii quoa. [IpumMeHeHre nonynpoBOIHUKOB.

DNeKTpUUECKUH TOK B Bakyyme. TepMO3JIEKTpPOHHAs 3MHUCCHS. DJIEKTPOBAKYyMHbIE ITPUOOPHI.
Onexktpudeckuil paspsan B rase. Monusauus v pexomOuHauus rasza. IIpoBogumocTs rasos.
HecamocTosTenbHbl U CAMOCTOSITENIBHBIA pa3psiibl.

NoHn3zanmss 3JEKTPOHHBIM  yAapoM. T[epMOSJIEKTpOHHAs SMHUCCHUA. Pa3nuyHble  TUIBI
caMoCTOoATeNbHOrO  paspsanga. Ilmazma.  Dnekrtponutnueckas — auccoumanus. Monnas
IIPOBOAMMOCTD. DNEKTPoJIn3. 3aKOH 31eKTponn3a. [IpumeHenne anekTpoiinsa.

JIaboparopubie paboTsl Nel. CHsATHE TeMIepaTypHOI XapaKTePUCTHKU TEPMUCTOPA.
CHsTHE BOJIPT-aMIIEPHOIN XapaKTEPUCTUKU MOJYIIPOBOIHUKOBOI'O UOAA.

[Ipaktuueckoe 3anstue NelO. Ompenenenue CKOpOCTH Apeiida dIEKTPOHOB, KOHIEHTPALUU
9JICKTPOHOB B TPOBOJHUKE. BBIUKCIIEHHE CONMPOTUBICHUS IPOBOJHUKA TPH OMpPEAeTICHHON
TeMieparype. Boranciaenne Macchl BBIISIUBIIETOCS TPH JIEKTPOJIHM3E BEIIECTRA.

KonTtposbHbIe pabOThI «HE TPETYCMOTPEHOY

CaMocTrosTenbHas pa60Ta «HC MTPEAYCMOTPCHO»

Tema 3.4
Mar=uTtHoe moJe.

Coneprxkanne yueOHOro Matepuana

B3aumopeiictBue TokoB. MarHuTHoe moJjie U €ro CBOMCTBA. 3aMKHYTHII KOHTYp C TOKOM B
MarHuTHOM THoJe. DIeKTpou3MepuTenbHble Tpubopbl. Moayns cunbl Ammnepa. Hanpasienue
cunbl Ammepa. [Ipumenenune 3akoHa Ammepa. JleiicTBME MarHUTHOTO TIOJISI HAa JABUKYIIAKUCS
3aps.

Cuna Jlopenma. Hanpasnenue cuiibl Jlopenna. [[Bmkxenue 3apspkeHHOM 9acTUIIBI B OJTHOPOTHOM
MarHuTHOM nosie. [Ipumenenne cuibel JlopeHnma. MarHuTHass nDpoHUIIAEMOCTh. [ 'umoresa
Amniepa. DeppoOMarHeTHKN U UX IPUMEHEHHE.

JlaGopatopHble pabOThl «HE IPETYCMOTPEHO»

[Tpaktnueckoe 3anstue Nell. Beruncienne HHAYKIIMA MarHUTHOTO TOJISl, MArHUTHOTO MOTOKA
yepe3 NOBEPXHOCTh HEKOTOPOH Tioma . Beruncnenue cunsl Amnepa u cuisl Jlopenia.

[Mpaktnyeckoe 3ansite Nel2. OmpeneneHuwe paanyca KpPWUBU3HBI TPACKTOPHH JIBUIKCHUS
3apsKEHHBIX YAaCTULl B MATHUTHOM IIOJIE.

KoHTposbHbIe paboThI «HE TPETYCMOTPEHOY
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CamocrosTenbHas paboTa «He MPEeTyCMOTPEHO

Tema 3.5
DJIeKTpOMarHuTHast
WHTYKITASA.

Copep:xanue yueOHOro MaTepuana

OTKpbITHE AJIEKTPOMArHUTHOM WHAyKIMU. Hampapnenue uHIyKUMOHHOTO TOKa. IIpaBuiio
Jlenna. 9J1C unaAyKIMU. 3aKOH 3JEKTPOMArHUTHON MHAYKIIMU. BUXpeBoe 3IeKTpuyecKoe moie.
O/1C unayKMu npy IBUKEHUU MTPOBOJIHUKA B MArHUTHOM TIOJIE.

SIBieHMEe CaMOMHAYKIMU. AHAJIOTUS MEXKIY CaMOMHAYKIMEH W HHepHuend. 3aBUCUMOCTH
MarHMTHOTO MOTOKAa OT CWJIbl TOKa B KOHType. UuayktuBHOCTh. DJIC caMouHayKIuu. Y4eT u
MIPUMEHEHHUE CAMOMHIYKITUH B TEXHUKE. DHEPrysl MarHUTHOTO TOJIS TOKA.

JIaGopaTopHble paboThl «HE MPEILYCMOTPEHO»

HpaKTI/IHCCKOC 3aHATUE «HC ITPEAYCMOTPECHO»

KoHTposbHbIe paboThI «HE TPETyCMOTPEHOY

CaMocrosiTenbHasi paboTa «HEe IPETyCMOTPEHO»

Paznen 4. Konebauus u

BOJIHBI
Copep:xanue yueOHOro MaTepuana
KonebarenbHoe nsuxenne. CBOOOIHBIE U BBIHYX/IEHHBIE KOJIeOaHUsl. Y CJIOBUSI BOSHUKHOBEHUS
cBOOOIHBIX KoJeObaHnii. MareMaTH4ecKil U MPYKUHHBIA MassTHUKUA. MeXxaHN4eCKHe BOIHBI.
'apmonmnueckue kosebanus. Ammuutyaa kojeOanwil. [lepuox m yacTora rapMOHHYECKHX
Tema 4.1 koneOanuit. Iluknnueckas dvacrora koneOanuil. dasza kosnebanuil. YpaBHeHuE u Tpaduk
Mexannueckue rapMOHHYECKOT0 KosieOaHusl.

KOJIeOAHUS M BOJTHBI.

JlaboparopHbie paboTel Ne2. M3ydeHne koneOaHuil MPy>KWHHOTO MasITHHKA.

[Ipaktnyeckoe 3anatue Nel3. MartemaTHueckuil W MNPYXKUHHBIA MasTHUKU. OmnpexneneHue
I1apaMeTpPoB rapMOHUYECKOTr0 KojeOaHus 1o ero rpaduKy Wi YpaBHEHHUIO.

KoHTposbHble paboThl «HE MPETYCMOTPEHO»

CamocrosiTenpHast paboTa «He MPETyCMOTPEHOY

Tema 4.2
DIIeKTpOMarHUTHBIC
KOJIeOaHUsI.

Copep:xanue yueOHOro MaTepuana

OnexTpoMarHuTHbele KonebaHusi. CBOOOHBIE 3JEKTpOMarHuTHoIe Kosnebanus. KonebaTenbHblii
KoHTyp. IlpeBpamienue osHepruum B  KojebarenbHoM KoHType. Popmyna TomcoHa.
I"apmoHnueckue konaeOaHus 3apsaa U TOKA.

BbIHYX1€HHBIE JI€KTPOMarHuTHbIEe KojieOaHus. JlefcTByoIe 3HaYeHUsI TOKA M HAIPSKEHHUS.
AKTHBHOE conpoTuBieHne. KonaeHcaTop M KaTymika B IENH MEPEMEHHOTO TOKA.

I'enepupoBanne »smekTpuueckord sHepruu. ['eHeparop mnepemeHHoro Toka. Ha3zHaueHwne
TpaHchopmaTtopa. YcTpodcTBO TpaHchopmaropa. TpancpopmaTrop Ha XOJOCTOM  XOAY.
Koaddunment tpanchopmanmu. Pabora HarpyxeHHOTO TpaHchopMaropa.

HpOI/IBBOI[CTBO, nepcaada M HMCIOJIB30BAHUC SBJICKTPOSHCPIUH. a(b(beKTI/IBHOG HCITIOJIB30BAHHC
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anekTposHepruu. I[IpoGrnembl sHeprocOepexenus. TexHuka Oe30MacHOCTH B OOpaleHHH C
IIEKTPUIECKHM TOKOM.

JIaGopaTopHble paboThl «HE MPEILYCMOTPEHO»

[Ipaktnueckoe 3anarue Neld. OmnpenencHue MmapaMeTpoB AJIEKTPOMATHUTHBIX KOJEOAHUH IO
rpaduKy W ypaBHEHHUIO. BelumcieHue AEWCTBYIONMX 3HAUYEHUN TOKAa W HampshkeHws. Pacuer
€MKOCTHOTO M HWHIYKTUBHOI'O COINPOTUBICHUN B LENHU NEpPEeMEHHOro Toka. OmnpeneneHue
pa3IMYHBIX XapaKTePUCTUK TpaHChopMaTopa.

KoHTposbHbIe paboThI «HE TPETYCMOTPEHOY

CamocrosiTenbHasi paboTa «He IPeTyCMOTPEHO»

Tema 4.3
DIeKTPOMAarHUTHBIE
BOJIHBI.

Copep:xanue yueOHOro MaTepuana

OnexkTpoMarHuTHOe  moje.  PacmpocTpaHeHMe — 2JIEKTPOMAarHUTHBIX — B3aUMOJEHCTBUM.
DOnexkTpoMarHuTHas BoJyiHA. M3imydeHue 31eKTpOMarHuTHBIX BOJH. OTKPBITHIA KOJI€OATENbHBIH
KOHTYD.

CpoiicTBa 3neKTpoMarHUTHEIX BOJH. M300perenune pagno A.C. IlomoBsim. PagmoTtenedonnas
cBs3b. Panmonokanus. IloHsiTHe 0 TeJIeBUACHUU.

JlBa cmocoba mepemaun Bo3AeHCTBHs. KopmyckynsipHas © BOJHOBas TEOPHH CBETa.
OnexkTpoMarHutHas Teopus ceera. Mntepdepenius u qudpakius cBera.

3aKOHBI TPSIMOJIMHEHMHOTO PACTIPOCTPAHECHHS CBETA M HE3aBUCUMOCTH CBETOBBIX JIyueil. 3aKOHBI
OTpakeHus U npesomieHus ceera. [lonnoe orpaxkenue. Jlucniepeust ceera.

JIunza. Buasl nun3. [loctpoenue nzobpaxenus B inH3e. PopMylia TOHKOM JIMH3BL. Y BEIMUEHHE
auH3bl. OnTudeckas cuiia JuH3bl. Buapsl nznydennii. Microunuku ceera.

Crnektpel. CrnektpanbHblii aHanu3. MH@pakpacHoe U ynabTpaduONETOBOE HU3ITyYEHUS.
Pentrenosckue ayun. [llkana 31eKTpOMarHuTHBIX BOJIH.

Jlabopartopusbie paboTsl Ned. M3Mepenne nokasarens NpeJoMISHHs CTEKIIa.

[Ipaktnueckoe 3ansatue Neld. IlpuMmeHeHHE 3aKOHOB OTpPaK€HHS U TNPEIOMIICHHS CBETa.
dopmyina TOHKOM arH3bl. OnTHyeckas cuiia JuH3bl. [locTpoeHne n300paxeHus B JIMH3E.

KontposibHbIe pabOThI «HE TPETYCMOTPEHOY

CaMocTrosTenbHas pa60Ta «HC MIPEAYCMOTPCHO»

Pa3nen 5. KBantoBas
¢uzuka

Tema 5.1. CBeToBEIE
KBAaHTEL.

Coaepxkanue ya4eOHOro MaTepuania

I'mmoresa [Tnanka o kBantax. @ororddexr. Bunsr hotorddexra. 3akonsl pororddekra.

®oToH. Macca, CKkopocTh, UMITYJIbC U 3HEprus poroHa. OCHOBHBIE CBOMCTBA (DOTOHA.

VYpaHenue OiHmTeiiHa 111 dortoddpdexra. Kpacnas rpanuna dortospdexra. TexHuueckue
YCTPOMCTBA, OCHOBAHHbIE HA MCII0JIb30BaHUU (HoTOd3(deKTa.
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JlaBnenue cBera. XuMudeckoe neiictsue ceera. @ororpadusi.

JlaGoparopHble pabOThl «HE MPETYCMOTPEHO»

[Tpaktuueckoe 3ansartue Nel6. OmpeneneHue >HEPrHHM, MacChl U UMITylbca (oToHa. Pacuer
KpacHOi rpaHulbl ¢orodddekxra, paboThl BbIXOAA 3JIEKTPOHOB U3 MeTaylua. Brluucienue
KHHETUYECKOW SHEPTUU POTORICKTPOHOB.

KoHTposbHbIe paboThI «HE TPETYCMOTPEHOY

CamocrosiTenbHasi paboTa «HE IPETyCMOTPEHO»

Tema 5.2. Ctpoenue
aToMa.

Cojnepxkanne y4eOHOro MaTepHuaia

Mopenp Tomcona. OnbiThl Pesepdopna. Onpenenenue pazMepoB aTOMHOTO sijipa. [loctymarsl
bopa. Mogens aroma o bopy. [lornomenue u ucnyckanue ceera aroMoM. [IpuHumn nercrBus
Y UCTIOJIb30BaHUE Jlazepa.

[IporoHHO-HENTPOHHASI MOAENb sapa. SnepHble CHIIbl DHEprus CBA3M aTOMHbBIX saep. CBs3b
Macchl U 3Hepruu. M3oronsl. OTKpbITHE paiMOaKTUBHOCTU. AJb(a-, 0eTa- U raMMa-u3ydyeHue
Y UX BO3JCHCTBHE HA KUBBIE OPraHU3MBI.

Pa,Z[I/IoaKTI/IBHbIC IIpCBPaAlICHUA. HpaBI/IJ'IO CMCIICHU. 3aKoH PaaruOaKTHUBHOI'O pacrajia.
HOJIy‘ICHI/IC PaAOaKTUBHBIX HM30TOIIOB W HX IMPHMCHCHHUC. buonormueckoe I[CflCTBI/IG
PaIrO0aKTHBHBIX H3J'Iy‘leHPII>i. 3aH_[I/ITa oT I/ISJIy‘ICHI/Iﬁ.

[lpuHuun nelcTBUs NpUOOPOB Il PETUCTPALIMU BJIEMEHTAapHBIX dYacTull. ['a3zopaspsanblil
cuetruuk [‘eifrepa. Kamepa Bunbcona. Ily3sippkoBasi kamepa. MeTOa TOJCTOCIOMHBIX
(dhoToaMynbCcuil. SnepHble peakiuu.

OHepreTu4eckuil BBIXOJ SAJEPHBIX peakuuil. fnepHble peakunn Ha HeWTpoHaX. OTKpeITHE
neneHus ypaHa. Mexanusm neneHus saapa. Llennsle saepHble peaknuu. SnepHbI peakTop.
Kputnueckast macca. SInepHblil cUHTES.

Tepmosnepnas peakuus. Mcrounukuy sHeprun 3Be3. PazButue saepHoO 3HepreTuku. AnepHoe
opyXxHe. DKOJIOrHYecKre MpoosieMbl. DJIeMEeHTapHble YacTUIbl U UX CBOMCTBA. AHTUYACTHIIBI.
B3aumnble npeBpalieHys yacThll. 3aKOHbI COXPaHEHUsI B MUKPOMHUPE.

JlaGopatopHble pabOThl «HE IPEIYCMOTPEHO»

HpaKTI/I‘IeCKOC 3ansaTue Nel7. OnpeneneHI/Ie BO3pacTa TCjiIa II0 IMepuoay Iojypaciaia
PaaOaKTUBHOI'O 3JICMCHTA. Onpe)leneHI/Ie COCTaBa aToOMa U aTOMHOT'O Apa.

[Ipaktnueckoe 3aHsTHe Nel8. BeiuncieHwe SHEPTHUHM CBSI3M ATOMHBIX sA[ep. BwruucieHue
SHEPTEeTUYECKOT0 BBIX0/IA AJIEPHON peakiuu. JlonucaTs SIepHYI0 peaKIuio.

KoHTposbHbIe paboThl «HE MPETYCMOTPEHOY

CamocrosiTenpHast paboTa «HE MPETyCMOTPEHOY

[TpumepHas TemaTuka KypcoBoi paboThl (ITpoeKTa) (ecau MpeyCMOTPEHbI)

CamocTosTenbHas paboTa o0yyaronmxcs Hajl KypcoBoi paboTol (poekToM) (ecau MpeayCMOTPEHBI)
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[IpomexxyTouHas arrecranus
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Bcero:

156

J1s XapaKTepUCTUKH YPOBHS OCBOCHHSI yUeOHOTO MaTepralia UCIOIb3yIOTCS CIEAYIOIINE 0003HAYCHHS:

1. — o3HaKOMUTEIBHBIN (y3HABAHHE paHEe U3yYEHHBIX 0OBEKTOB, CBOCTB);

2. — pePOAYKTUBHBIN (BBITIOJHEHUE IEATEITHHOCTH 110 00pa3Ily, MHCTPYKIIUU WM MTOJI PYKOBOJICTBOM )

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJIHEHHE JCATEIIEHOCTH, PEIIEHUE TPOOJIEMHBIX 3a]1a4)
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3. VCJIOBUS PEAJIM3ALIMU ITPOTPAMMBI ITPOD®UIIBHOM YUEBHOM
JUCHUTIJIMHBI

3.1. TpebGoBanus K  MHUHUMAJIBHOMY  MaTe€pUAIbLHO-TEXHUYECKOMY
o0ecCIeyeHuIo

Peanuzanus nporpaMMbl JTUCHUIUIMHBI TPEOYeT HaIU4Ms yuyeOHOro KabuHera
«Duszukay, 1a00paTopun PU3KKHU.

O6opynoBaHue yueOHOTO KaOMHeTa:
pabouee MecTo MpenogaBaTesis
KOMITIEKT Y4eOHO-HATJISTHBIX TOCOOHIA,

TUTIOBBIE KOMIUICKTHI Y4eOHOTO 000pymoBaHus « DUZHKAY).
CTEHJ JUIsl u3ydeHus npasuin Tb
M0CaJ0YHBIE MECTa JIJIs1 00yYaroIXCcs

Texuuyeckue cpeacTBa 0OydeHHUS:

- KOMIIBIOTEP C  JIMIEH3UOHHBIM  MPOTPaMMHBIM  OOecCliedYeHUuEeM |
MYJIbTUMEIUANPOEKTOP, MHTEPAKTUBHAS JJOCKA, JIEKTPOHHAs HHPOpMallMoHHas 0a3a
«JIekTop».

Jlist mpoBesieHUsT J1a0OpaTOpPHBIX PadOT HEOOXOJUMMa CHEIUATM3UPOBAHHAS
nabopaTopus, 00OpyIOBaHHAs HW3MEPUTEIBLHOM armapaTypoii, o0ecrneynBaroIIMMU
MIPOBEJICHUE BCEX MPEIYCMOTPEHHBIX B MPOrpaMMe JTaOOpaTOPHBIX PadoT.

JI71st MOAeTUpOBaHUS M UCCIICAOBAHMS DJICKTPUUECKUX CXEM U YCTPOIMCTB MpH
MPOBENCHUH J1a00OPATOPHOTO MPAKTHKyMa, BBITIOJIHCHUH WHINBUIYAJTbHBIX 3aJIaHUN
Ha TPAKTHYECKUX 3aHATHUAX, a TAaK)KE TEKYIIEer0 KOHTPOJISI YPOBHS YCBOCHUS 3HAHUU
HEOOXOJIMM CHEUUAIU3UPOBAHHBIA KOMITBIOTEPHBINA KJlacc, Ha 0a3e MpOoIEeCcCOPOB
Pentium u nporpamm Electronics Workbench, PSpice wiu LabView u WEWB”
(OnexTpoHHAs CKaMbs).

[IpakTrueckune 3aHATHS TPOBOIATCS B KOMITBIOTEPHOM KJIacce C BbIIayei
WHIUBUIYAIbHBIX  3aJIaHUA  TIOCJI€ UW3YYCHHUS  pEelICHUsS TUIOBOW  3aJayM.
HacrositennbHO peKOMEHAyeTCsl Ha MPAKTUYECKUX 3aHSATUAX OCYIIECTBIATH JCIICHUE
IpyNIbl Ha TOATPYIIBI HE Oosiee 15 4enoBek, Tak 4TOObI 32 KOMITBIOTEPOM padoTal
TOJIBKO OJIuH oOywaromuiica. Pabora Opuramoii B 1Ba yeinoBeKa JOMYCKAETCs JHUIIIb
BPEMEHHO U B KaY€CTBE UCKIIFOUCHHSI.

KoHTpoJ1b MOATOTOBIEHHOCTH 00YYAIOITUXCS K BBHITIOJIHEHUIO JTA0OPATOPHBIX U
MPAKTUYECKUX 3aHATHM, MPOMEKYTOYHOTO KOHTPOJIS YPOBHSI YCBOCHHUS 3HAHUU TIO
paszenaM AUCIUIUIMHBI, a TaKKe MPEABAPUTEIHPHOTO MTOTOBOTO KOHTPOJS YpPOBHS
YCBOGHHS 3HAHMW 3a CEMECTp TMPOBOJUTCS B KOMIIBIOTEPHOM KIJlacce C
WCIIOJIb30BaHUEM CEPTUPHUIIUPOBAHHBIX TECTOB M aBTOMATU3UPOBAHHON 00paOOTKU
pesynbraroB TectupoBanus (AOC-KT)

[IpenomaBanue  SJIEKTPOHUKHA  JOJDKHO  ONMUPAThCAd HA  COBPEMCHHYIO
DJIEMCHTHYIO 0a3y, aHaloroBble H IUQPPOBBIC YCTPOWCTBA, WHTETPAIbHBIC
MHUKPOCXEMBI 1 MUKPOITPOIIECCOPHYIO TEXHUKY.

3.2. Undopmarmonnoe obecrieueHrne o0ydeHus

[lepeyernr  peKOMEHIyeMBbIX y4uyeOHBIX u3NaHul, HHTEepHET-pecypcos,
JIOTIOJIHUTEIBHOM JINTEPATYPBI

OCHOBHbBIE HCTOYHUKHU:
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1. Aizeniion, A. E. ®u3uka : yd4eOHMK W TPAKTHKyM IJIsi CPEIHETO
npodeccuoHanbHoro oopazopanusi / A. E. AilizeHnion. — Mockga : M3ngaTenscTBo
FOpaiit, 2019. — 335 c.

2. ['opnau, B. B.®uszmka : ydyeOHOe TmoOcoOMe JJIsI  CPEIHEro
npodeccuoHanbHoro obpasosanus / B. B. T'opnau. — 2-e u3n., ucnp. u jaomn. —
Mocksa : M3gatensctBo FOpaiit, 2019. — 215 c.

3. Unbun B. A. ®usuka : y4eOHMK W MPAKTUKYM Ui TMPUKIATHOTO
OakanaBpuata / B. A. Wmeun, E. 0. baxtmma, H. b. Bunorpamosa, Il. W.
Camoiinenko ; non peaakuueid B. A. Unenna. — Mocksa : U3parensctBo FOpaiirt,
2019. — 399 c.

4, [InatynoB E. C. ®usuka. CnoBapb-cipaBoyHMK B 2 4. Yactp 1
CHPAaBOYHUK JJIs1 cpeHero npodeccuonaibHoro oopaszoBanus / E. C. [Inatynos, B.
A. Camoneros, C. E. bypasoii, C. C. Ilpomkun. — 2-e u3a., ctep. — Mocksa :
N3narensctBo FOpaiit, 2019. — 380 c.

5. Ponuonos, B. H. ®uzuka nna komnemkeid : ydyeOHOoe mocobue s
cpeadero mpodeccuonansHoro obpasoBanus / B. H. PommonoB. — Mocksa :
N3narensctBO FOpaiit, 2019. — 202 ¢

HNuTepHer- pecypcebl

www.fcior.edu.ru (®enepanbHblii HIEHTP HHOOPMAIMOHHO-00PA30BaTEIBHBIX
pecypcoB). wwww.dic.academic.ru (Axagemuk. CiaoBapd U DHIMKJIONCIHH).
www.booksgid.com (Books Gid. Dnektponnas Oubimoreka). Www.globalteka.ru
(T'mobanteka. 'moGanpHas OMOMMOTEKAa HAYYHBIX pecypcoB). Www.window.edu.ru
(EmuHoe okHO focTymma Kk 00pa3oBaTeIbHBIM pecypcam). WWW. St-bDooks. ru (JIydmas
ydueOHast IuTepaTypa).

www.school.edu.ru (Poccuiickuii oOpa3oBaTeNbHBId TOpPTaN. J[OCTYIMHOCTS,
KauecTBO, 3(P(HEKTUBHOCTH ).

www. ru/book (DsekTpoHHas OMOIMOTEYHAS CUCTEMA).

www.alleng.ru/edu/phys.htm (OGpa3oBarenbHbie pecypchl MHTepHeTa —
dusnka).

www. school-collection. edu. ru (Egunas xomaekiuss  1u(POBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

https//fiz.1september.ru (yueOHo-MeToqMuecKas razera «DU3nKay).

www.n-t.ru/nl/fz (HoGeneBckue gaypeatsi o Gpu3nke).

www.nuclphys.sinp.msu.ru (1nepuas ¢pusuka B UaTepHere).

www. college. ru/fizika (IToaroroeka x EI'D).

www.kvant.mccme.ru (Hay4YHO-TIOMYJISIPHBIN bu3HKO-MaTeMaTHYECKU I
xypHan «Ksant»). Www. Yo0s. ru/natural-sciences/html (ecrecTBeHHO-HayUHBIMH
KypHa Uit Mostofexku «I1yTh B HAyKy»).
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4. KOHTPOIJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMS] YUEEHON

KOHTpOJH) u OLICHKAa

JACITATIMHBI

pe3ynbTaToOB

OCBOCHUA

o011eo0pa3zoBaTeIbHOM

AUCHUIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUINIMHAPHBIC PC3YJIbTAaThbl, HAIIPABJICHHBIC

Ha (opmupoBaHHe OOUMX M TPO(ECCHOHATBHBIX KOMIIETEHIMI MO pa3aenaM U

TEMaM COJEpKaHUs Y4eOHOTrO MaTepuaa.

Oo6mas/mpodeccrnonanpHas Paznen/Tema Tun oneHOYHBIX
KOMIIETEHIUS MEpONPUSITUS
OK 1. Ilonumars cymHocts 1 | P 1, Tema 1.1-1.4 TectupoBanue
COLMAJIBHYIO 3HauyuMocTh | P 2, Tems 2.1-2.4 YcTHBIN 01ITpOC
cBoeit Oymymedt mpodeccun, | P 3, Temsr 3.1-3.5 NunuBuayanbHas
MPOSIBIISITH K Hel ycroiuuBeiil | P 4, Temsr 4.1-4.3 caMOCTOsATEIbHAs
UHTEpEC. P 5, Temsr 5.1-5.2 pabora
[IpencraBinenue
pEe3ynbTaTOB

MPaKTHYECKUX padboT
KontpoasHas padota
Brimoanenune

3aJaHuH Ha DK3aMeEHEe

OK 2.  OpraHu3oBBIBATH
COOCTBEHHYIO JI€SITEILHOCT,
BBHIOMpATh THUIIOBBIE METOJIbI
peteHus npodhecCHOHATBHBIX
3azad, OLICHUBATh ux
3 PEeKTUBHOCT U KA4E€CTRO.

P1,Temall-14
P2, Temnr 2.1-2.4
P 3, Temnr 3.1-3.5
P 4, Temnr 4.1-4.3
P 5, Temnr 5.1-5.2

TectupoBanue
VYceTHBIN 01TpocC
NunuBunyanbHas
CaMOCTOSTENIbHAS
pabota
[IpencraBienne
pe3yJIbTaToB
MPAKTUYECKUX PabOT
Kontponbhas paborta
BeimosineHne
3aJlaHUI Ha DK3aMEHE

OK 3. IIpyHuMarh peuieHus B

CTaHdapPTHBIX u
HCCTAHJAAPTHBIX CUTyAlUAX U
HCCTH 3a HHUX

OTBCTCTBCHHOCTD.

P1,Temall-14
P2, Temnr 2.1-2.4
P 3, Temsr 3.1-3.5
P4, Temer 4.1-4.3
P 5, Temsr 5.1-5.2

TectupoBanue
YcTHBIN onpoc
NunuBrunyanbHas
caMOCTOSTSIIbHAS
pabora
[IpencraBnenue
pe3yJIbTAaTOB
MPaKTUYECKUX padOT
KoHnTtposnbHas pabota
BrinosnHenue
3aJIaHUM Ha DK3aMeEHe
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OK 4. Ocy1iecTBsITh HOUCK U
WCIIOJIb30BaHuEe HMH(pOpMaIuu,
HEO0XO0IUMOI IS
3 PEKTUBHOTO  BBIMOJIHCHUS
npodecCUOHANIBHBIX  3aj1ad,
po¢heCCUOHAIBHOTO u
JUYHOCTHOTO PA3BUTHS.

P1,Temal.1l-14
P 2, Temsr 2.1-2.4
P 3, Temsr 3.1-3.5
P 4, Temsr 4.1-4.3
P 5, Temsr 5.1-5.2

TecTtupoBanue

Y CTHBIN OIIpOC
NunuBunyanbHas
CaMOCTOSTENIbHAS
pabota
[IpencraBnenue
pE3yJIbTATOB
IPAaKTHYECKUX padoT
KoHntposnbHas padota

BrinonHnenue

3aJlaHUM Ha PK3aMEHE
OK 5. Ucnons3oBats | P 1, Tema 1.1-1.4 TectupoBanue
uH(OPMAIMOHHO- P 2, Temsr 2.1-2.4 Y cTHBIN O1poc
KOMMYHUKAI[UOHHBIE P 3, Temsr 3.1-3.5 NuauBuayanbHas
TEXHOJIOTUHU B| P4, Temsr 4.1-4.3 CaMOCTOSTEIIbHAS
npodeccuoHanIbHON P 5, Temsr 5.1-5.2 pabora
JIeSITCILHOCTH. [IpencraBnenue

pe3yJIbTaToB

IPaKTUYECKUX padOT
KoHTposnbHas padorta

BrinosniHeHne
3aJaHuH Ha DK3aMeEHEe
OK 6. Paborats B komuiektuse | P 1, Tema 1.1-1.4 TectupoBanue
u  komaHmae, d¢dektusHo | P2, Temn 2.1-2.4 VY cTHBIN O1poc
o0maTeCs c kosuieramu, | P 3, Temsr 3.1-3.5 NuauBuayanbHas
PYKOBOJICTBOM, P 4, Temo1 4.1-4.3 caMOCTOsITeNIbHAs
NOTPEOUTEISIMHU. P 5, Temsr 5.1-5.2 pabora
[IpencraBnenue
pe3yJbTaToOB

IPaKTUYECKUX padOT
KoHnTtposnbHas padorta

Brimonxnenue
3aJlaHUI Ha DK3aMEHE
OK 7. bparp Ha cebsa|P1,Temall-14 TectupoBanue
OTBETCTBEHHOCTh 3a paboty | P 2, Tems1 2.1-2.4 YcTHbIN O1Ipoc
qJICHOB koMaHasel | P 3, Temsr 3.1-3.5 NunuBrunyanbHas
(momgunHeHHBIX),  pe3ynbtar | P 4, Temsr 4.1-4.3 CaMOCTOSITEbHAS
BBITIOJIHCHUS 3aJITaHUI. P 5, Temsr 5.1-5.2 pabota
[IpencraBinenue
pe3yJbTaToOB

MPAKTUIECKUX PabOT
KoHnTtposnbHas pabdota
Brimonnenue

3aJIaHUM Ha DK3aMeEHe
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OK 8. CaMOCTOSITEIIFHO
OTIPENICIIATh 3aJ1a4u
po¢heCCUOHAIBHOTO u
JINYHOCTHOT'O pa3BUTHS,
3aHUMAaThCS
caM0o00pa30BaHUEM,
OCO3HAHHO MJIaHUPOBATH

ITOBBIIICHUC KBaJ'II/I(I)I/IKaHI/II/I.

P1,Temal.1l-14
P2, Temsr 2.1-2.4
P 3, Temsr 3.1-3.5
P 4, Temsr 4.1-4.3
P 5, Temsr 5.1-5.2

TecTtupoBanue

Y CTHBIN OIIpOC
NunuBunyanbHas
CaMOCTOSTENIbHAS
pabota
[IpencraBnenue
pE3yJIbTATOB
IPAaKTHYECKUX padoT
KoHntposnbHas padota

Brimmonnenue
3aIaHUM Ha DK3aMEHE
OK 9. OpuentupoBatbcs B | P 1, Tema 1.1-1.4 TectupoBanue
yCclIoBUSIX ~ 4YacToii  cMeHsl | P 2, Temsbr 2.1-2.4 YCTHBIN 0npocC
TEXHOJIOTHUH B | P 3, Temsr 3.1-3.5 NuauBuayanbHas
npodeccCuoHaIbHON P 4, Temor 4.1-4.3 CaMOCTOsITeNIbHAs
JEATEIIbHOCTH. P 5, Temsr 5.1-5.2 pabora
[IpencraBnenue
pe3ynbTaToOB
IPaKTUYECKUX padOT
KoHTposnbHas padorta
Brimmonnenue
3aJaHuH Ha DK3aMeEHEe
I1IK 3.1. Oo6ecmieunBarts | P 1, Tema 1.1-1.4 CamocrosTenbHas
paboTOCTIOCOOHOCTD P 2, Temsr 2.1-2.4 pabora
OYUCTHBIX  ycTaHoBOK  u | P 3, Temsr 3.1-3.5 [IpencraBienne
COOPYKEHUMU. P 4, Temsr 4.1-4.3 pe3yJIbTaTOB
P 5, Temsr 5.1-5.2 IPaKTUYECKUX padOT
[IK 3.2. ITpoBoauts | P 1, Tema 1.1-1.4 CamocTosTenbHas
npoduinaktTuky u TexocMotp | P 2, Temnr 2.1-2.4 pabora
OuuCTHBIX  ycTtaHoBOK  u | P 3, Tems 3.1-3.5 [IpencraBnenue
COOPY>KEHUH. P 4, Temsr 4.1-4.3 pe3yJIbTaToOB

P 5, Temsr 5.1-5.2

MPAKTUYECKUX PabOT
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1. ITACIIOPT ®OHJJA OLIEHOYHbIX CPEJICTB
1.1. O6mactp npuMeHeHus

@OHJT OLICHOYHBIX CPEJACTB NpEeAHA3HAYEH JUIsl KOHTPOJS M OICHKHU
o0Opa3oBaTebHbIX JOCTHKEHUH OO0ydYaloIMXCsA, OCBOMBIIMX IPOrpamMmy
npoduibHON yueOHoM nucuumnunel 1Y (.02 dusuka.

O®OC mnpoduibHor yueOHON mucuuiuinHbl 11V ][.02 dusuka BkIoyaet
KOHTPOJIbHBIE ~ MaTepualbl JJI1 MPOBEICHUA  TEKYIIEro KOHTPOJS H
IPOMEXKYTOUHOU aTrTecTanuu B popme n1udpepeHpoBaHHOTO 3a4eTa.

OOC npodunsHoOM yueoHou aucuumiunbl [1Y /.02 ®usuka pazpaboran B
COOTBETCTBHM C MPOrpaMMON MOJATOTOBKH CIIELUATUCTOB CPEAHEr0 3BEHA IO
CrelUaIbHOCTH  cpefHero  npodeccuoHanbHoro  obpaszoanus  20.02.01
DKojoruyeckas 0€30MacCHOCTh MPUPOJHBIX KOMIUIEKCOB, BXOJSIIEH B COCTaB
YKPYITHEHHOW TpYMNNbl  CHEHHAIBHOCTEH CcpeaHero mnpodecCuOHaIbHOTO
obpazoBanus 20.00.00 TexnocdepHast 6€30MacCHOCTb U MTPUPOI000YCTPOUCTBO U
paboueiil mporpammoit mpoduiabHON yueOHou nucuuruinabl [TV ]1.02 dusnka.

2. KOHTpOJIBHO-OIIGHO‘{HBIG CPpCACTBA JId TCKYHICTO KOHTPOJIA

Bxoanas koHTpoNIbHAS padoTa 1Mo hU3HKE.
1. Yem oOBsCHsIETCS paclpoCTpaHEHHE B BO3AYXE 3aMlaxoB OCH3WHA, TbIMA, TyXOB?
2. Tloyemy npu omHOM U TOM ke TeMIieparype Auddy3us B razax MPOUCXOIUT ObICTpEE, YeM B

KUIKOCTAX?

Bripaszute B MeTpax B ceKyHy (M/c) ckopocTr 72 km/4, 90 km/4, 126 km/4, 30 M/MuH.

Brraucnure cpenHion CKOpOCTh JIBDKHUKA, TIporenriero myth 20 kM 3a 3 gaca.

IToxBermennas K MOTOJIKY JIIOCTpa JAeHCTBYET Ha moTolokK ¢ crioit 40 H. KakoBa macca

JTIOCTPHI?

KaxoBa cuma TsxecTH, neiicTByromias Ha Teno Maccou 3,5 xr? 400 r?

CKOJIBKO BECHT KepocuH 00béMom 18,75 n? IlnorHocts Kepocuna 800 kr/m®,

Onpenenute naBnenne Ha rnyouse 0,8 M B Boxe, HeptH, pryTH. ITnotHOCTH Bomsl 1000 Kr/m?,

miotHOCTH HedTH 800 Kr/M>, moTHOCTE pTyTH 13600 Kr/M™°,

9. TlombeMHBIN KpaH MOAHUMAET aBTOMOOWIIB. OmpenenuTe, Kakyto padoTy coBepIaeT KpaH mpu
noxbeme aBTomMoomitst maccoit 2000 xr Ha BIcOTY 12 M.

10. Onpenenure paboTy, KOTOPYIO COBEpIIAET JBUTATENH aBTOMOOMIIS MoITHOCTRIO 200 kBT 32 30
MUH.

11. PaccunTaiiTe KOMTUYECTBO TEIUIOTHI, HEOOXOIUMOE JJIsl HArPEeBaHUS aTFOMIHUEBOH JTOKKA
maccoit 30 T ot 18 10 90°C. V nenpHas TemoeMKkocTs amroMuuus 920 JIx/(kr*°C).

12. Ckonbko BOIBI MOXKHO HarpeTh oT 15°C mo kureHus, ecinu cooommTh e 178,5 kK TermnoTst?
VY aenbHas TermmoeMKocTh Boabl 4200 hx/(kr*°C).

13. CkonbKo PHEPTUH HYXKHO 3aTPATUTh, YTOOBI PACIIIABHUTD JIEJ] MACCOH 5 KT MPH TeMIepaType
0°C? YV genpHas Temiora IUIaBiIeHUs JIbIa 3,4"‘105 Jx/xr.

14. Kakoe KoMH4ecTBO dHEPTUH TpedyeTcs it oOpareHus Boabl maccoid 200 r B map npu
Temnepatype 100°C? VenpHas Temnora napoodpasosanus Boas L=2,3*10° JIx/xr.

15. Onpenenure ANEKTPUIESCKUN 3apsi, TPOXOMAIINNA Yepe3 MOTepeUHOe CEYSHHE CITUPAITH
3JIEKTPUYECKON IIIMTKYU 3a 5 MUH, €CJIM CHJIAa TOKA B €€ Lienu paBHa 1,2 A.

16. Bripasure B amriepax cuiry Toka, paHyro 3000 MA, 200 MA, 60 MA, 5 KA.

17. Ha 3akxnMax 3JeKTpHUYECKOro yTIOra HanpsbkeHue pasHo 220 B, a conporuBienue ero
HarpeBaTenbHOro aneMmenta 50 Om. KakoBa cuna Toka B HarpeBaTeaIbHOM 3JIeMEHTE?

18. DnexTpuueckas JamMIIOuKa BKIIOUEHA B 1I€Mb, HapshKeHue B kotopoi 220 B, a cuna toka 0,4
A. Onpeznenure MOIIHOCTb TOKA B JIAMITOUKE.

19. Ilpenmer pacnonoxkeH B JBOMHOM (okyce coduparomieii auH3bl. [loctpoiite ero
nzobpaxenue. [lepeanciure cBOWCTBA MOMYYHUBIIET0OC H300paKEHUSL.
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20. ABTOMOOMIIb TTPOEXajl MEPBYIO MOJOBUHY MYTH CO CKOpocThio 10 M/c, a BTOPYIO MOJIOBUHY
MYTH CO CKOPOCTBhIO 15 M/c. HaiiT cpeHIor CKOpOCTh Ha BCE MyTH.

21. Msu maccoii 0,5 kr mocne ynapa, misimerocs 0,02 ¢, npuodperaer ckopocth 10 m/c. Haiitu
CPEIHIOI0 CUITy yhapa.

22. HaiiTn uMIyJbC TPy30BOT0O aBTOMOOMIISE Maccoi 10 T, ABMXKYIIETOCS CO CKOPOCTh 36 KM/4, U
JIETKOBOT'O aBTOMOOMIIS Maccoit 1 T, IBIKYILETrOCs CO CKOPOCThIO 25 M/c

KouTtponbHbie paboThl.
Kontponbsnas pabota Nel «MexaHuka

Bapuanr 1.

1. ChopmynupyiiTe 3aKOH COXpaHEHUS DHEPTUH.

3anumute 0003HAYEHHWE, €AWHUIY U3MEpeHUs U (QopMylny s OIpeneieHUs

TepeMeIeHus TP PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBHKCHUH.

B uem 3akitoyaercs cBONCTBO MHEPTHOCTHU?

Kakue coctaBHble yacTu BKJIIOUaeT B ce0si cuctema orcuera’?

B uém cmsbica 1 3akona Herorona?

PaBHOelicTBYIOIIAsA BCEX CUII, IEMCTBYIOIIMX HA TEJIO, paBHA HYIIO. [[BrKeTCa 310

TEJI0 WJIK HAXOJIUTCS B COCTOSTHUHU TIOKOSI?

A. Teno 00sA3aTEILHO HAXOIUTCS B COCTOSIHUA — ITOKOS.

b. Teno nBuxeTcs paBHOMEPHO MPSIMOJIMHENHO HJIM HAXOJIUTCS B COCTOSIHUU TTOKOSL.
B. Teno o0s3aTenbHO ABUKETCS PABHOMEPHO TPSIMOIMHENHO.

I'. Teno nBuxeTcs paBHOYCKOPEHHO.

7. lapuk Maccoii 1 kr mBmkercs ¢ yckopeHmem S50 cm/c’. Ompenenure Cuiy,
JIEMCTBYIONIYIO HA IIAPHUK.

8. ABTOMOOWIJIb ABMXKETCS CO CKOPOCTHIO 72KkM/4.0OnpeieInTh YCKOPEHUE aBTOMOOHUIIS,
eciu yepe3 20MUHYT OH OCTAaHOBUTCS.

9. Ha copeBHOBaHMSIX JIOMIaIeH TSHKETOYIPSKHBIX MOPOJT OJTHA U3 HUX IIEpeBe3iia Ipy3
Maccoi 23 m. Haiitu ko purmeHT Tpenus, eciu cuia Taru jgomanu 2,3 kH.

10. Teno maccoii 700 ke HOJHUMAIOT ¢ ycKopeHueM 2 a/c? Ha BricoTy 25 . Kakas pa6oTa
coBeplIaeTcs Mpu noabéme temna?

11. C noaku maccoit 200 ke, ABUXKYIIEHCS CO CKOPOCTBIO [ M/c, IPhITaeT MaJbYMK MacCOn
50 k2 B TOPU3OHTAILHOM HAIIPaBJIEHUU CO CKOPOCTHIO 7 m/c. KakoBa cKOpOCTb J0KU
OCJIe PbDKKA, €CJIM MaJIbUMK MPBITAN MO X0y JOIKU?

12. ChopmynupoBath 3aKOH BCEMUPHOTO TATOTEHUSI.

13. JlaTh onpesesieHne MOIITHOCTH.

14. Yrto Takoe MaTepHuaibHas TOUka?

15. Kakue cucteMbl 0TCYETa Ha3bIBAIOTCS WHEPLUATHHBIMU?

N
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Bapuanr 2.

ChopMynnpoBaTh 3aKOH COXPaHEHUS UMITYJIbCA.

JlaTtb onpenieneHne Beca Tela.

Kakoe nBuxeHune Ha3bIBae€TCsl pABHOMEPHBIM ?

ABTOMOOUIB MpH paszrone 3a 10 cekyHn nmpuobperaer ckopocTh 54 km/4. OnpenenuTsb
YCKOpPEHUE aBTOMOOMIIS.

5. Kakue u3 BenuuuH (CKOpOCTh, CUJIA, YCKOPEHUE, MEpeMEIleHIEe) IPU MEXaHUYECKOM
JBUKEHUH BCETJa COBIAAAIOT 10 HANPABJICHUIO?

l.cuna u yckopeHue

2.cuja ¥ CKOpocTh

3.cuna u nepeMelieHue

4.ycKopeHHE U IEpEMELICHUE
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6. Uepe3s CKOJIBKO BpEMEHH NOCJIE HavajIa aBapUUHOTO TOPMOKEHHUSI OCTAHOBUTCS
aBTOOYC, IBMXKYIIUICS CO CKOPOCTBIO /2 M/c, eciii KOA(GGUIIMEHT TPEHUS IPU
aBapuitHOM TopMokeHuu paset 0,4 ?

7. Cuna 2 MH peiictByer Ha Tesno Maccoil 5 r. Hailnure yckopeHue, ¢ KOTOPbIM JBUXKETCS
TEJO.

8. Ilmardopma maccoit /0 m IBUKETCS MO TOPU3OHTAIBHOMY IMYTH CO CKOpocThio 1,5
m/c. E€ HaroHsieT npyras rmiaTdopMa Maccou /2 m, IBIXKYIIASICS CO CKOPOCTRIO 3 m/c.
[Ipu cTonKHOBEHHMH TUIATPOPMBI CHEIUISIOTCS W ABMXKYTCs BMecte. C  Kako
CKOPOCTHIO?

9. CmnaBmuk nepeaBuraeT oarpoM IUioT, npuiaras k 6arpy cury 200 H. Kakyto padoty
COBEpIUIAET CIUJIABILMK, IEPEMECTUB IIJIOT Ha /() M, €CIIU YT MEXIy HallpaBICHUEM
CHJIBI U HampaBjieHneM nepemernenns 45 ° ?

10. Yto Takoe mepemernieHue Temna’?

11. ChopmynupoBats Bropoii 3akoH HeroToHa.

12. Kakas cuctema Tej1 Ha3bIBaeTCs 3aMKHYTOM?

13. latb onpenenenne MEXaHUIECKOH pabOTHI

14. M1y Gpo1iieH BBEpX BEPTUKAIBHO CO CKOPOCThI024 m/c. Ha KaKylo BBICOTY OH
oJHuMeETCs?

15. Chopmynupyiite 3 3akon Herorona?

KonTponbnas pabora Ne2. «MomnekymsipHas Qpu3uka U TEpMOAMHAMUKA»

Bapuant Nel

1. Ha rpaduke npeacTaBieH IUKIMYECKHI MpoOIecc, P (ITa)

MPOUCXOJAIIUN C IBYMS MOJISIMU UJICAJIBHOTO Ta3a, 2p 1

A. Haiitu TeMniepaTtypy B COCTOSIHHSIX
2, 3, 4. Temnepatypa B coctosinun 1 T1 =500 K. | p 4 3

B. Brrueptuth nannyroo auarpamMmy B koopaunarax PT. | |

C. Haiitu paboTy, COBEpIIEHHYIO Ta30M. 0 Y
2V (M)

v

2. Ilpu n3ob6apHom HarpeBanus 800 MoJIb a30Ta, UMEIOIIETO HaYaJIbHYIO TeMiiepaTypy 300
K, ero 06béM yBenuuuics B TPH pasa.

A. HaiiTu 3HaueHue BHYTpEHHEH PHEPrUM B Hayalle IMpolecca U TeMIepaTypy mnocie
HarpeBaHus.

B. Bbruncnuth u3MeHeHUE BHYTPEHHEH dHEpTruH, paboTy, COBEPIIEHHYIO Fa30M U
KOJIMYECTBO TEILJIOTHI, IEPEeIaHHOE CUCTEME.

3. Tlpu kakoM JaBIeHUH ra3, 3aHuMaBInuii 06bem 2,3 10 M3, Gyner cxar 10 o6bema 2,25
10* M3, ecnm TemmepaTypa rasa ocTaHeTCs HeM3MEHHOH. IlepBoHauanbHOE JaBIEHHE
raza paszo 0,95 10° I1a

Bapuant Ne2 P(ITa)
1. Ha rpaduk npezacraBieH HUKINYECKUN Ipoliecc, 2 A_ 3
MIPOUCXOIAIINN C IBYMSI MOJISIMHM MJI€aJIbHOTO rasa, 4p

A.CocTaBuTh Ta6J'II/II_[y HU3MCHCHUSA TCPMOJUHAMHUYCCKUX
mapaMeTpoOB 3a HUKIIL. Hatitn TEMIICPATYPY B COCTOAHUAX 2p————

1,2,3. Tewmneparypa B cocrossaun 4 Ta =750 K. 1 4
B. Brrueptuth NaHHy0 quarpaMMmy B koopauHarax VT. i | i R
C. Haiitu paGoTy, BHEUIHHX CHII. g
V(v
0 Vv 3v



2. JlaBneHue kucrnopoja maccoii 160 r, Temmepatypa kotoporo 27°C, mpy H30X0pHOM
HarpeBaHUM YBEIMYUJIIOCH BJIBOE.
A. Haiitu HauyanpHOE 3HaYECHUE BHYTPEHHEU SHEPTUU U TEMIIEPATYpPY MOCIIe HarpeBaHUs.
B. Haiitu u3meHeHnne BHyTpeHHEH YHEPruu, paboTy, COBEPIIEHHYIO Ira30M U KOJIHMYECTBO
TEIUIOTHI, IEPEJAHHOE CUCTEME.

3. B mumuaape o nopmHeM Haxoautes 6 102 M rasa npu Temmeparype 323 K. J{o xakoro
o0BbeMa He00X0IMMO M300apHO CXKATh TOT Ta3, YTOOBI €ro TeMIeparypa MmoHu3mIacey a0 220
K?

Kontponbnas padota Ne3. «OCHOBBI JIEKTPOTUHAMUKI

Bapwnant Nel.

1.D5neKkTpoH, BUTAsCh B AJIEKTPUUYECKOM II0JI€, U3MEHSIET CBOIO ckopocTh oT 200 km/c 10
10000xm/c. Yemy paBHa pa3HOCTh MOTEHIMAJIOB MEXKIY HAYaJbHOW M KOHEYHOM TOUYKAMH
nyru?

2. B 0JTHOPOTHOM 2JIEKTPUIECKOM TIOJIe HAaXOJUTCs NbITUHKA Maccoi 40¢10-8 rp. oOmamaer
3apsaom 1,6 <10-11Kn. Kakoif pomkeH ObITh MO BEIMYMHE HAMPSDKEHHOCTH MOJIS, YTOOBI
MBUIMHKA OCTAJIach B MOKOE.

3./IBa ToueunsIx 3apsana 6,6 *10-9Kn u 1,32°10-8Kn HaxoauTesa B BakyyMe Ha pacctosHuu 40
cM Jipyr oT apyra. KakoBa cuia B3auMOJEHCTBUS MEKY 3apsiaMu?

4.IloyueMy KOHJAEHCATOPHI , UMEIOIINE OJIMHAKOBBIE €MKOCTH, HO pacCUMTaHHbIE Ha pa3HbIe
HaMpsDKEHUS . UMEIOT HEOMHAKOBBIE pa3Mephl?

5.Kakyro miomanas JOKHBI UMETh IUIACTUHBI MJIOCKOTO KOHJEHcAaTopa ISl TOrO 4TOOBI ero
ANEKTPOEMKOCTh Obljia paBHA 2 MK®D, eciu MEXIy IUIACTHHAMH TOMEIIACTCS CJION CITFOIBI
tommuHOM 0,2 MM? (g =7).

Bapuant No2.

1.Konnencatop snekrpoeMkoctbio 0,02 Mk® umeet 3apsia 10-8 Ki. KakoBa HanpskeHHOCTb
AIIEKTPUYECKOTO TMOJsI MEXKIY €ro OOKIaJKaMH, €CId PACCTOSIHHE MEeXAY IIaCTUHKaMU
KOHJICHCATOPa COCTABIISAET 5 MM.

2.Ha xakoMm pacCTOSIHUM HaxoJATCA APYr oT Apyra Todeunsie 3apsanbl 5 HKim u 8 uKi, ecinu
OHU B BO3/IyX€ B3aMMOJCHCTBYIOT APYT C APYroMm c cuioit 2¢10-6H?

3.Kako#l momkHa OBITh HANPSHYKEHHOCTH TMOJSI, YTOOBI TMOKOSIIUNCS SIEKTPOH MOy
yckopenue 2¢1012m/c2.

4.Kak pa3HOCTh TMOTEHIUATOB MEXKIY [JBYMS TOYKAMHU TIOJIi 3aBUCUT OT paboThI
AIIEKTPUYECKOTO MOJIs?

5.Kakyro paboTy HEOOXOAMMO COBEPIIMTH AJIsl YIAAlCHUS JUAIEKTPUKA C JTUAICKTPUUECKOM
MPOHHUIIAEMOCTBIO 6 M3 KOHJEHCATOpa, 3apsHKEHHOro /10 pa3HocTd noreHmnuaioB 1000 B ?
[Tnomane nnactun 10 cM2, paccTosiHUE MEXKIYy HUMH 2 CM.

Konrponbhas padora Ne4. «Crpoenne aroma. Kanrosast dpuznkay
1. Ha pucyHke nana quarpamma

SHEPrEeTUYECKUX YPOBHEN aToMa. E4 i
Kakumu ndpamu 0TMEIEHBI EPEX OJIbI
U3JTy4EHNs] SHEPTHU ATOMOM ? Es %
A)iu3 B)2ud C)lud
D)2u3 E)lu2 b
2
v
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2. HanMenpIast JuIMHA BOJHBI MOTJIOIEHHOTO U3Ty4eHHUs aTOMOM BOJOPOJA MPH MEpeEXoe:
AE,=E, B)E,=E;, C)E,=E,

D)E,=E; E)E,=E,

3. HauMenbiast yactota MOTIIOMIEHHOTO U3ITYYEHHS AaTOMOM BOJOPO/Ia MIPU TIEpPEXOe:
A E,=E, BE.=>E, C)E,=E,

D)E,=>FE, E)E;,=>E,

4. B- nmy4u Ipu painOaKTUBHOM PacCHajie eCTh:

A) TIOTOK 3JIEKTPOHOB B) norox nporoHos

C) motok HeHTpoHOB D) mOTOK ¢ - HacTuIl

E) motok vy- myueit

5. Kakas erie yactuia nosiBisieTcs B pe3ysbTare siiepHoi peakuun?

94Be+ 42He:>125C +?

A) melitpon  B) anextpon  C) mo3utpon

D) nporon E) a- gactuna

6. Kakas erie gactuia mosiBIsieTCs B pe3yabTaTe sSAepHON peakiun?

147N+ lon:>ll5B + f)

A) - gactunia B) mporon C) neiitpon

D) snextpon E) mosutpon

7. C mOMOIIIBI0 KaKOW YaCTHUIIBI OCYIIECTBIISIETCS SiAepHAs PeaKins?

126C + ?:>136C+019

A) a- gactumia B) mpoton C) neiitpon

D) anexkrpon E) mosutpon

8. C 1oMoIIs10 KaKOi YaCTHIIBI OCYIIIECTBIISICTCS SASpHAS PEaKITHs?

Al +2=2Mg +,H

A) meiitpor  B) amektporn  C) mO3UTpoOH

D) a-uacturia E) y-xBanT

9. Kakoe s1po TIOsBUIIOCH B pe3yNIbTaTe siepHoil peakuun 2,Mg+HH=%He + ?

A) 2111Na B) 2211N3. C) 2311N3.

D) ?"5Al E) 2:Al

10. 3akon paanoakTuBHOTO pactaza (t-Bpems, T-mepuox momypacnana, No-HavuaapHOE YUCIIO SIEp):

t t
A) N=N,2 7B) N =N,27
T T
C) N=N,2 D) N =N,2

t

E) N=N,/1-27

11. Cxonbko HEUTPOHOB B AJpe H30TOINA 263 Co?
A)33 B)27 C)60 D)87 E)32

KonTtponpHast padota NeS. «3Bomronust BeenenHoii»
1. Kakoit 00beKT COCTOUT U3 BECbMa MaCCUBHON YEPHOI1 IbIPBI ¢ 0OpAIAIOIIMMHUCS BOKPYT
Hee rojyObIMU M OeJIbIMU TUTaHTaMM YUCIIOM 10 1 MiTH.?

I1apoBOC CKOIIJICHUEC

PaCCCAHHOC CKOIJICHUEC



AAPO TaJIAKTUKKU

HE Hallla TaJIaKTHKa
2. 'anakTUKHU Kakoro Tuia Haubosee crapbie?

CIIUpAaJIbHbBIC
SJUTMITAYECKUE
HENPABUJIbHbBIC

BCC OJJHOT'O BO3pacTa

3. Ha xakoM paccTOSIHUM HAaXOAMUTCS TAIAKTHUKA, €CITH CKOPOCTh €€ YIalIeHUsI COCTaBIISIET
20000 xm/c, H=75 xm/(c-Mnk)?

© 26,67 Mk
266,7 nk
26,67 nk

266,7 Mk
4. Ckospko puMepHo Bo3pacT CoJiHIla U OOJBITUHCTBA 3BE31T?

S mupn. ner
5 MIH. neT
HECKOJILKO MJIH. JIET

HECKOJIBKO MJIPJ. JIET
5. Hama ["amakTuka OTHOCUTCS K TUITY:

HCIIPpaBHUJIbHBIX
CIIMPAJIBHBIX
SJINTUIITHYCCKUX

CeiidepToBCKUX
6. Hame CosHue pacnosioxeHo B ['anaktuke B:

LIEHTpe
spe
TJIOCKOCTH OJIMKE K Kparo

IJIOCKOCTH OJIMKE K LIEHTPY
7. Pazmep Hameit ["agakTuku (CBETOBBIX JIET):

“ 1000
10 000
100 000

300 000
8. B kakux ob6macTsx ranakTUKU Hanbojee MHTEHCUBHO UJIET 3Be3/1000pa3oBaHue?

—

-
I

-

B INIAHCTAPHBIX TYMAHHOCTAX
B Ta30BO-NIBIJICBBIX TYMAaHHOCTAX
B CKOINNICHHUAX HeﬁTpaanoro BOAOPOAA

BEC3C



9. Uto ocobeHHO HEOOBIYHO B KBa3apax?

=

MOIIHOC PaAUOU3IIYYCHHUC
00JIBIIIOE KpaCHOC CMCIICHUC
HEBCIIMKU JJII KOCMHUYCCKHUX O6’b€KTOB, HO CBCTAT APYC raJIaKTUK

0JIECK HE OCTAeTCs MOCTOSIHHBIM
10. CambIMH KpYITHBIMU U3BECTHBIMHE ceifuac 00bekTaMu BO BeeneHHOH SBIstoTCS:

TaJJaKTUKH
CKOIIJICHHUC I'aJIaKTHK
MEeTarajlakKTHuKa

CKOIIJICHNE METaraJakTUK
11. UmeroT HanOouiblIee U3 U3BECTHBIX KPACHBIE CMEILICHUS

CTAJIKUBAIOIIMECA IraJIaKTHKHU
B3PBIBAOIHECA TAJTAKTUKN
HOPMAaJIbHBIC TAJTAKTUKH

KBa3aphl
12. KakoB nuHEiHBI nruaMeTp Tanaktiuku Manoe MaremtanoBo O01ako, CIIyTHUKA HAIIeH
lNanaktuku, eciu ee BUIUMBIN yriioBoi pazmep 220", a paccrosaue 10 Hee 195000 cBeToBBIX
neT?
-~

63,8 nk

3830 x

12490 nx

208,5 nx
13. Ceetbie razoBbie Au¢Gy3HbIE TYMAHHOCTH:
i o o
MIPEICTaBISAIOT cO00i OoJiee TIIOTHBIE, YeM OKpYKarolias cpefa, o0jiaka Mex3Be3IHON
MbUIN

=

HMMEIOT CIEKTPBI U3IYYEeHHUs, coAepxaline JuHud nonnsupoBanHoro H, He, O u apyrux
3JIEMEHTOB

—

MMOBCEMECTHO MPUCYTCTBYIOT B MEX3BE3/IHOM MPOCTPAHCTBE
© HMMEIOT CIIEKTPBI, HOBTOPSIIOIINE CIIEKTPhI OCBELIAIOUINX UX TOPIYUX 3BE3]]
14. KBazapaMu Ha3bIBAIOT:

C pa3nIuyYHbIE 3BE3/IHBIE CUCTEMBI, IOJJOOHBIE HaIel ["anakTuke
C Ty 4acTh BceneHnHoil, koTopast JOCTyIHA ceifuac HaOII0ACHUIO

=

HUCKIIOYUTCIbHO aKTHBHBIC O6’B€KTLI, ABJIAIOIMECA HCTOYHHKaAMU MOIITHOT'O
PaauON3ITYUCHUA U OIITUICCKOTO U3JITYYCHHUA C OUCHDb OOJIBIIINM KpaCHbIM CMCIICHHUEM

—

TaKH€ TaJIaKTUKH, KOTOPBIE HapsIly CO CBETOM OYEHb CHJIBHO U3JIy4aroT B
paauouanasoHe
15. K xakoMy TNy TaJaKTHK MOXXHO OTHECTH TYMaHHOCTb AHIpoMeb! (ranakTuky M31)?

—

TUTaHTCKasd, SJIJIUIITHYCCKasa

TUTaHTCKasd, NEpCCCUCHHAas CIIMPAJILHO
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TUraHTCKasd, HOpMaJibHasA, ClinpaJIbHasa

nonoOHas Hauiek [alakTuke

Kitrou x koHTposibHOM paboTe Ne 5.
1) Slapo ranakTuku

2) DIUTMNTHYECKUE

3) 266,7 Mnx

4) HecKoabKO MIP/. JIeT

5) CnupanbHbIx

6) Ilnockoctu OIMKE K Kparo

7) 100.000

8) B ra3oBo-TIBUIEBBIX TYMAHOCTSIX
9) BoubIoe KpacHOE CMEIIEHNE
10) MeraranakTuka

11) KBa3zapsr

12)3830 Ik

13) IMeI0T CIIEeKTPBI, MOBTOPSIOIINE CIIEKTPBI OCBEIIAOIINX X FOPSYUX 3BE3]I

14) UCKTIOYUTEILHO ~ aKTHBHBIC  OOBEKTHI,

ABJIIIONIMECA  HUCTOYHUMKAMH  MOIIHOI'O

PAaAOU3TTYUCHUA 1 OIITUHYCCKOTO U3JIYYCHHA C OUCHDb OOJIBIITM KpaCHbIM CMCIICHHUEM

15) 'mranTckas, HopMaabHasi, CIIHpaTbHas

JlaGopatopHbie pabOTHI.

JlaGopatopuas pa6ora Ne 1. JIBMOKEHUE TEJIA IO/ JEMCTBUEM IIOCTOSHHOM CUJIbI
METOJIMKA u I[TOPAJJOK USMEPEHIA
Usyuenue osudicenuss meia noo oeticmsuem NOCMOAHHOU CUTbL (N0 HAKIOHHOU NIOCKOCMIL).
Lenv pabomol: 1) dokazamv, umo 08udiCeHUe meld- PA6HOYCKOPEHHOe,

2) 8bI4UCTUMb YCKOPEHUE OGUIICEHU.

Obopydosanue. wmamug, HaKJIOHHASA NIOCKOCMb, CEKYHOOMED.

Cxema ycmaHo6Ku:

Ha meno oeticmeyrom 3 cunel. Eciu
2eomMempuiecKkas Cymma cui 6onvuie HyJis,
Mesno 0BUNCEMCSL C YCKOPEHUEM.

Coenacno émopomy saxkony Hetomona

mQ+N-I—IEmp.=m§

Xoo pabomei:
1. Yemanoeums naknonnyro niockocme.
2. Omnycmums meno u onpeoenums

8pemst 0BUIICEHUsL Mmella Om Hadala
naockocmu 0o eé konya Onvim nosmopumas 3
pasza. Pe3ynbmamol usmepenuii 3anucamos 6
maoauyy.

Tabauya

Ifmp.

11



MNo S, m t.c tep. C a, mlc? Acp., Mlc? e Aa

cepuu /i

1=
1 0,25 to=
3=

1=
2 0,30 to=
3=

1=
3 0,35 to=
3=

tep= t1+to4ts) /3
Obpabomka pe3yibmamos:

a-t?
1. ITpu osudcenuu c yckopenuem, (ecau Vo=0) S = ?
2
2
5, 8 (L
Jo1HCHO 8bINOIHAMbCSL COOMHOULEHUE S - t2 - t
1 1 1

IIposepvme gvinoanenue amoeo pasencmaa. Coenaiime 6v61800.

2. Ilo pe3ynbmamam onvimoe 8bluuciume ycKkopeuue:

2S

a =~z

Pesynomamul 3anecume ¢ madauyy.
3. Boluucaume MaKCUManibHyl0 OMHOCUMENbHYIO NOSPEUHOCb.

AS At

=22 4222
t

4. Boiuucaume abCcomiommyto no2peunocs; Aa‘ — & - acp.

3. Coenaiime 6v1800.

Jlaboparopuas padota Ne 2. CoxpaHeHHEe MEXaHHUUECKON YHEPTHHU MPH JIBKEHUH TeJla MO/
JCWCTBUEM CHJI TSKECTH M YIIPYTOCTH.

Lenv pabomui: 1)0okaszams, umo paboma cymmul cull, OeUCMBYIOWUX HA Melo, PABHA
UBMEHEHUI0 KUHEeMUYeCKOU SHepeul meid;

2)npogepumsp BbINOIHEHUE 3AKOHA COXPAHEHUsL MEXAHUYECKOU dHepeuu 0/ meid,
0BUIICYWe20CsL NO HAKILOHHOU NLOCKOCTI.

s evinonnenus pabomul UCnoIb3yemcs 000py008aHue u pe3yibmamol NPeobLOYWUX pabom.
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Z|

X
mg+N+F, =ma
ox:F,=mg-sina—-F, .=ma
oy:N—-mg-cosa =0
F,, =N =pumg-cosa
a=30%,m=0,1xe
1. Boituucaume cymmy cun, oeticmsyroujux 6001b OX. .
F =mg-sin a — ymg-cosa = ma=
2. Buvluucniume pabomy cymmsi cun na nepemeujenuu
S=0,3m A=FxS=
2 2
mo?  mo,

M=o T
3. Buvluucnume usmenenue Kunemuyeckou sHepauu meua: )

coe

U, =0

v’ =2aS
4. CpasHume pabomy cun, 0eticmeyiouux Ha mejo ¢ UsMeHeHue KUHemUu4ecKol dHepeun
mena. CnegalTe BHIBO/I.
5. Buviuucnume nonnyto mexanuueckyro sHepeuro cucmembvl, KOmopas pasHa

nomeHuuaﬂbHoﬁ 9Hepcuu meja 6 Hadaie O8udiICenus .
E,=mgh=mgS-sina =

6. CpasHume noaHyo MexaHudecKyro dHepeuio ¢ KUHemu4eckol IHepeuell 8 KOHYe
nepemewenus S. Coenatime 81600 0 8bINOJHUMOCMU 3AKOHA NPEBPAUCHUS MEXAHUYLECKOU
oHepaulU.
1. Buiuucaiume pabomy cunvt mpenus:
A=F, -S=umg-cosa-S =
8. Buiuucaiume usmenenue mexanuueckou snepeuu: AE = E? —Ed=
9. CpasHume uzmeHeHue MexaHuyecKkol I3Hepeuu ¢ pabomoui Cuibl MpeHus.
10. Coenatime 6b1600.

JIaGopatopHas padota Ne 3. M3yueHue 3aBUCMMOCTH NepuoJia KojaeOaHui HUTSHOTO (MK
IPYKUHHOTO) MasgTHUKA OT JUIMHBI HUTH (MJIX MacChl Ipy3a).
3amanue 1: BeimoaHute nabopatopuyto padoty: «OnpeaeneHrne 3aBUCUMOCTH ITEPHOaA
KoJIe0aHUN OT JJTMHBI MATHUKAY.
OTBeTUTH Ha BOIIPOCHI:
Ha npumepe, kakoii koyieb6aTeIbHOM CUCTEMBI BBINOJIHATACH JabopaTopHas paboTa?

13
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Kakue ¢popmymbl HCIIOJIB30BATUCH IS ONIPEICTICHHS 3aBUCHMOCTH TIEpHO/1a
KoJeOaHui OT JJIMHBI MasITHUKA?

Kakoii BbIBO MOKHO Cli€JaTh U3 CBOETO UCCIIEIOBaHUS?
Jlabopamopnas paboma: «OnpeneneHne 3aBUCUMOCTH IIEPH0/1a KOJICOaHUH OT [UTUHBI
MasiTHUKa.
L]ens: BBISICHUTD, KaK 3aBUCUT MEPUOJ] CBOOOIHBIX KOJICOAHHM OT JUIMHBI MasTHUKA.
Obopydosanue: MasTHUK, 9achl, TPy3, JIHHEUKA.
Xoo pabomul:

Cobepute HUTSIHON MAasSTHUK, JUTHHOW HUTH 60 cM.

OTKI0HUTE TPY3 HA HEOOJIBIION YTOJ U OTIYCTUTE €TO.

C nmoMomIpI0 CeKyHI0MEPA U3MEPHTE MPOMEKYTOK BPEMEHH, 32 KOTOPHIN MasTHUK
coBepm 20 MOTHBIX KOJIEOaHUH.

[ToBTOpUTE OMBIT TP MEHbLIEH 1TrHE HUTH. (30 cm)

CnenaiiTe BEIYUCICHUS U 3alI0JHUTE TAOIUILy.

CrienaiiTe BBIBOJI 110 BaIlIUM UCCIICIOBAHUSIM.

Ne ompita | Jnuna HutH, L (M) | Ywucno xonebanuii (N) | Ilepuon T (c)
20

20

Buiuucnenus.
Buwi600.
3amanwne 2: BemmomauTs nabopatopHyro padoTy: «OnpeaeneHne 3aBUCUMOCTH TIEpHOIa
KoJIeOaHUH OT MacChl TPy3a».
OTBETUTH HA BONPOCHI:
Ha npumepe, kakoii kosie0aTeIbHOM CHCTEMBI BBITIOJHSIACH JJabopaTopHas padoTta?
Kakue Gpopmynbl HCIIOJIB30BATUCH [T ONIPEIETICHUS] 3aBUCUMOCTH ?
Kakoil BEIBOI MOYKHO CI€JIaTh U3 CBOETO MUCCIIEI0BAHUS?
Jlabopamopnas paboma: «OrnpeneneHne 3aBUCUMOCTH IEpUOAa KoJeOaHu OT MacChl
rpy3an.
L]env: BolsicHUTH, KaK 3aBUCUT IIEPUOJ CBOOOTHBIX KOJIEOaHH OT MacChl Irpys3a.
Obopyoosanue: TlpyxuHa, Tpy3sl pa3HON MacChl.
Xoo pabomul:
[ToaBechbTe K MpyXMHE TUHAMOMETPA OJIUH U3 TPY30B
N3mepbTe mpoMEeXyToOK BpeMEeHH 5 KoJIeOaHH.
[ToBTOpPUTE OMBIT C TPY30M JIPYTOi MacCHhI.
ChenaiiTe BEIUMCICHUS U 3aIIOJHUTE TAOIUILY.
CnenaiiTe BBIBOJI IO BAIITUM HCCIICOBAHUSM.

Ne ombita | Macca rpysa (kr) | XKectkocts npyxunsl (H/M) | Ilepuoxn T (c)
40
40

Buiuyucnenus.
Buwieoo.

Jlaboparopnas pabota Ned4 3mepeHune BIa)KHOCTH BO3TyXa

Teopus. B atmocepe 3emim Becerga copepKarcst BOASHbIE Mapbl. X conmepikaHie B BO3/LyXe XapaKTepH3yeTCs
a0CONIOTHON W OTHOCHTEIHHOM BIaKHOCTHIO. AOCONIOTHAsI BIAXXHOCTH ONPEEISITCS] TUIOTHOCTHIO BOJITHOTO
mapa pa, Haxofsmerocs B arMocdepe, WIM €ro MapIHaIbHBIM JaBieHHeM P,. IlapnmaneHbIM maBneHueM Py
Ha3bIBAa€TCsl JaBJICHUE, KOTOPOE IMPOM3BOAWI Obl BOAAHOM map, eciu Obl BCe Ipyrue rasbl B BO3JLyXe
orcyTcTBOBaIM. OTHOCHUTENBHON BIaKHOCTBIO () HA3BIBAETCS OTHOIICHHE MAPLIUAIBLHOTO JaBJICHUS Py BOISHOTO
mapa, COJEpJKallerocss B BO3/AyXe, K JABJICHWIO HACHINEHHOTO Mapa Pun, HPH JAHHOW TeMIeparype.
OtHocHuTeNnbHAsT BJIAXXHOCTh () TOKa3bIBACT, CKOJBKO MPOILEHTOB COCTAaBJISCT IAapIUaIbHOE [aBICHHE OT
JIaBJICHUS HACHIIIEHHOT'O 11apa IPH JAHHOM TeMIlepaType 1 onpenesnsercs o Gopmynam:

o=1100% wm =L .100%
prl.n. plt.n.
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[NapunansHOe naBiieHHE P MOXHO PacCUUTATh MO ypaBHEHUI0 MenneneeBa-KnalinepoHa Wiy mo TOYKE POCHI.
Touka pocsl - 9TO Temmeparypa, HpHU KOTOPOH BOJISHOW Map, HAXOJAIIMUIICA B BO3AYyXE CTaHOBUTCS
HACBIIIEHHBIM.
OTHOCHUTENBHYIO BIIQYKHOCTD BO3/[yXa MOYKHO OIIPE/IEINTD C TIOMOIIBIO CHIEIHATILHBIX IIPHOOPOB.
[{estb paOOTBI: HAYYHUTHCS MTOJIB30BATHCS IICUXPOMETPOM ABTYCTa U TUTPOMETPOM H ONPEEISITH OTHOCUTEIILHYIO
BJIQXKHOCTh BO3/lyXa B KJIACCHOM KOMHATE.
OOopyioBaHue: NICUXPOMETP, KOHACHCAMOHHBIA TUTPOMETP, TEPMOMETD, TUITHIOBBIN 3(Up, TaOIHIBI.
Xoz paboret

1. Paboma ¢ ncuxpomempom.

o HM3yuuth yCcTpONCTBO NCUXPOMETPA U MPUHIIMII €70 JeHCTBUS.

o IlpoBepuTh HamMuKe BOABI B pe3€pByape U MpHU HEOOXOMMOCTH JIOIHTh €€.

o  CHATh NOKa3aHUS CYXOr0 I CMOYEHHOI'O TEPMOMETPOB U OIPEIETUTh PA3HOCTh UX MOKAa3aHUM.

o Ilomp3ysck ICUXPOMETPUUECKON TaOIHIIEH, ONPENIEIUT OTHOCUTENLHYIO BIIAYKHOCTD BO3JIyXa.
Pe3ysbpTaThl M3MEpEHNH 3aHECTH B TAOJIHILY.

[Toxa3aHue TepMOMETPOB Pa3zHocTh nokazanuii repmoMerpoB | OTHOCUTENbHAS BIAXKHOCTh BO3/1yXa

cyxoro tc CMOYEHHOTO tgj1 TepMoMeTpoB At=tc-tgn BO3aYXa O, %

Crenartb BbIBOJ, YKa3aB GU3MYECKHIA CMbICT W3MEPEHHOW BEJTMYHMHBL.
2.Paboma ¢ KOHOeHCayUOHHbIM 2USPOMEMPOM.
o M3yuntp ycTpOWCTBO U NPUHLMI JEHCTBUS KOHIEHCAMOHHOIO THIPOMETPA.
o  OmnpenenuTsb M0 TEPMOMETPY TEMIEPaTypy OKPYKaIOIIEero Bo3ayXa.
o Ompenenuts TOYKY POCHI - TEMIIEPATypy, IPH KOTOPOI IMOSBIISIOTCS KalelbKH POChl Ha OuecTsineit
MOBEPXHOCTH TUTPOMETpa (IJIsl ATOrO HAMOJHHUTh THIPOMETp 3(DUPOM U MPOIYTh Yepe3 HEro BO3JyX
TIPY TIOMOIIIH TPYIIIH).
o [Ilo Tabmune «JlaBieHre HACHILIEHHOIO BOJSIHOTO TMapa ¥ €ro IUIOTHOCTh MPHU  Pa3In4HBIX
TEMIIEPATYypax» ONPENENUTh [ABJIEHUE HACBILIEHHOIO Iapa Py, NPU KOMHATHOM TeMIepaType u
napUUalibHOE TABJIEHUE Py IPU TEMIIEPATYPE POCHI.

o= .100%
pH.H.

Pe3ysbTaThl H3MEpEHHH 3aHECTH B TAOJIHILY.

o Ilomesysace hopmymnoit BBIYHCIINTh OTHOCUTEIIbHYIO BIAKHOCTb.

JlaBnenue HacelleHHOro napa npu|  IlapnuansHoe OTHOCHUTENbHAs
Temneparypa Touka pocsl o
JTAaHHOH TemIepaTtype JlaBJICHHE BIIA’KHOCTh
BO3/lyXa B KOMHaTe t tp o
Pun Pu 9,%

Crenatb BBIBOJ, YKa3aB (PU3MUYECKHI CMBICT N3MEPEHHON BEIUYUHBL.

OTBeTUTH HA KOHTPOJIEHBIE BOTIPOCHI.

1.Kaxkoii map Ha3pIBaeTCs HACHIMIEHHBIM? YTO TaKOE THHAMHYECKOE PaBHOBECHE; TOUKA POCHI?

2.Ilouemy OKa3aHMUs CMOYEHHOT'O TEPMOMETPA MEHBIIIE, 9eM CyXO0ro?

3. Kak, 3Hast TOUKY pOCBI, MOXKHO ONPEEIUTh MapIHalIbHOE TaBICHUE?

4.Tlouemy npy ITpoOyBaHUM BO3yXa uepe3 3(hup Ha MOJIMPOBAHHOM MOBEPXHOCTH CTEHKN KaMephl THTPOMETpa
MOSABTISICTCS poca?

5.Cyxo0if U BIa)KHBIH TEPMOMETPHI TICHXPOMETpa TIOKA3bIBAIOT OUHAKOBYIO TeMmepaTypy. Kakosa
OTHOCHTEJbHAsI BIaKHOCTh BO3AyXa?

JlaGopatopHas padota Ne 5. HaGntoieHre pocTa KpUCTaIOB U3 PacTBOPOB
HCHB pa60TBI: Ha6J’IIO,Z[eHI/IG nmponecca pocCrta KpUCTAJJIOB PAa3IMYHBIX BCIICCTB B IEPCHACBHIIICHHOM
BOJHOM pacTBOpC.
I[J'ISI 9TOro HeOOIBIIOE KOIUYECTBO HACBhIIICHHOI'0 pacTBOpa MOMCIIA0T Ha NPEAMCETHOC CTCKJIO IO/
00BEKTHUB MHKPOCKOIIA. I/IcnapeHHe BOJAbI ACIACT paCcTBOP NEPCHACBIIICHHBIM, U B HEM HauyMHAETCS
KpuCTalsin3anus. 2ToT mpouecC HACTOJIbKO MHTCHCUBCH, YTO B TCUCHHUC HCCKOJBLKUX MHUHYT MOKHO
Ha6J'IIO)_'[aTB mpouecc poCTta KpUCTaJJIOB.
O60py,HOBaHI/ICI MHUKPOCKOII, NMPEAMETHOC CTCKJIO, CTCKJIAHHAA IMaJI0UKa, HACBIIICHHBIC PAaCTBOPLI
XJIOpHUCTOIrO aMMOHMU, HOBapeHHOﬁ COJIU, THAPOXHUHOHA.
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PacTtBOpoM Ha3zbIBaeTcs OJHOpPOAHAsE CMECh, B KOTOPOW MOJEKYJIbl OJAHOIO BEUIECTBA PABHOMEPHO
pacnpeneneHbl MEXIy MOJEKyJaMHu JApyroro. B3aumMHOe pacTBOpEHME [BYX BEIIECTB HMEET
HEKOTOpPBIE MPEAENbl, KOTOPbIE 3aBUCAT OT HPUPOABI PACTBOPUTENA M PAacTBOPAEMOrO BELIECTBA U
TeMIepaTyphbl.

PactBop, B KOTOPOM JIaHHOE BEINECTBO TPU JAHHOW TEMIIepaType yXKe OOJIbIlie HE PacTBOPSETCS,
Ha3bIBAIOT HACHIIICHHBIM, a PACTBOP, B KOTOPOM €IIE MOXET PACTBOPUTHCS J100AaBOYHOE KOJIMYECTBO
JIAHHOTO BEIIECTBA, - HEHACHIINEHHBIM. YUCIIO TpaMMOB BEIIECTBA, OOPa3yHOIIUX HACHIIICHHBIN
pactBop B 100 T pacTBOpUTENsS TMPHU MAHHOM TeMIepaType, Ha3bIBACTCSI PACTBOPUMOCTBIO 3TOTO
BEIIECTBA WM KO3(PPUIIMEHTOM pPAacTBOPUMOCTHU.J[JII MHOTHMX JAPYrMX BEIISCTB OYECHb XOPOIIUM
pacTBoOpUTENEM SIBISICTCS Boja. B Tabmnuiie mpuBeAcHB JaHHBIC O PACTBOPHUMOCTH B BOJIE HEKOTOPBIX
BEILIECTB IIPU Pa3HbIX TEMIIEpATypax.

Yucno rpammoB pacTBopeHHOro Bemiectsa B 100 r Bojib

Temmneparypa, ° C
Bemecto
0 18 100
XJIOpHUCTBIN HATPHIA 3 36 39,6
A30THOKHCIIBIA KaIui 13 29 230

21.115[ MHOI'X BE€HICCTB paCTBOPUMOCTb YBECIIMYUBACTCA C MMOBLINICHUEM TEMIICPATYPHI. 21.]'[51 HEKOTOPBIX
BEIIECTB, HANPUMEp ISl XJIOPUCTOrO ITMHKA, A30THOKHCIOrO Kallks, 3TO YBEIWYEHHE IOBOJIBHO
pe3koe. MHOTr1a OHO HECYIIECTBEHHO, HAPUMED, Y XJIOPUCTOTO HATPUA. Y O4€Hb HEMHOTHX BEIIECTB
PacTBOPUMOCTh YMEHBIIIAETCS C YBEIWYEHHEM TeMmIeparypsl. [IpuMepoM OJHOrO M3 TaKWX BEIIECTB
MOXET CIY)XUTb YIJIEKUCHbId JUTU. Eciaum HachlleHHBI pacTBOp BEIIECTBA, PACTBOPUMOCTD
KOTOPOT'0 BO3PACTAET C MOBHIIIEHUEM TEMIIEPATYPhI, OXJIAIUTh, TO PACTBOP CTaHET IEPEHACKHIIICHHBIM.
N30BITOK pacTBOPEHHOTO BEIIECTBA BhIMMAgaeT B OcaloK. MHOrHMe BemecTBa MpH 3TOM BBHIIAAAIOT B
0CaJI0K B BHJIE KPUCTAIIIOB.

[Topsimok BeIOTHEHNS PaOOTHI.

1. TlomecTHTe Ha CTOJIMK MHKPOCKOMA MPEIAMETHOE CTEKJIO, OTPETYIUPYHTE OCBEIIEHHE H
BpaIleHHeM MHKPOMETPHYECKOr0 BHHTA JOOEUTeCh YETKOTO HW300pakKeHWs IOBEPXHOCTH
MIpeaIMETHOrO cTekia. HaBoaky Ha pe3kocTh MOXKHO OOJIErYUTh HAHECEHWEM Ha MOBEPXHOCTH
CTEKJIa METKH KapaHIaIlIoOM.

Bunmanue!
[Ipu HaBOnmKE Ha PE3KOCTH BPAIIEHHE BUHTA CIEAYET MPOU3BOANUTH OCTOPOXKHO, YTOOBI HE AOMYCTUTH
CONPUKOCHOBEHHS O0BEKTHBA C MPEIMETHBIM CTEKIIOM U €ro MOBPEXICHHUS.

2. BbIHBTE NMpeIMETHOE CTEKIO M3 3a)KUMOB U MOMECTUTE HAa HEr0 C MOMOIIBIO CTEKIISTHHON
MTaJIOYKH KaTUTIO HACBIIIIEHHOTO PACTBOPA XJIOPHUCTOTO aMMOHHUSI.

3. ITlomectuTe cTEKIIO C Karuiel 1Mo 0ObeKTHB MUKPOCKOIIA TaK, YTOOBI OBLIT BUJECH Kpall Karlid,
TaK KaK IMepBbIe KPUCTAIITBI 00pa3yroTcs 00BIYHO HA KPAro Karliu.

4. TlponabmomaiiTe mpormecc 3apoKIEHHS W pPOCTa KPHUCTAIOB. Pe3ynmbTaThl HaONIOIEHHI
3aHECUTE B OTYET, KOTOPBIA MIOJDKEH CONEpKaTh OMHCAaHWE TPOIecca pocTa KPUCTAIIIOB U
3apUCOBKY KapTHHBI, BUIIUMON B MHUKPOCKOIT.

5. AnasmornyHple HaONIOJICHWS W 3apUCOBKHM BBIMOJIHUTE C HCIIONB30BAaHUEM PaCcTBOPOB
ITOBapEeHHOMN COJH, THIPOXHHOHA.

KoHTponbHbIE BONPOCHI:
1. Kakoit pacTBOp Ha3bIBAIOT HACKHIIICHHBIM?
2. Kak crienaTth pacTBOp MEpEHACHIIICHHBIM, HE H00aBIisisi B HEr0 PaCcTBOPSEMOE BEIIECTBO?

JlaGopatopHass pabGota Ne6.  M3MmepeHue yAeIbHOTO COINPOTHBIEHUS IPOBOIHUKOBOTO

Marepuaia.
CormpoTuBiieHrE TPOBOJHUKA MOKHO U3MEPHTH JIBYMsI CIOCO0AMU:
1. W3mepenne cONMpOTHBIEHHS TO METORYy C TOYHBIM HW3MEpPEHHEM TOKa (OCHOBHBIM
~ HM3MEpPUTENBHBIM IPHOOPOM SIBIISICTCS] aMIIEPMETD).
) 2. W3mepenne cornmpoTHUBIIEHHS C TOYHBIM H3MEPEHHUEM HaIpsDKEHUSL.

[Ipn u3MepeHnn o epBoMy METOIy Hcronb3yercst cxema Nel, o BTopomy cxema Ne2.
[Ipu pabote ¢ JaHHOI CXEMOU BOCIIONB3yeMCs CISYIMMU (HOpMyIamMu:
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U
R=R,-R,R, = T I'me R,- obmee comporusnenue, R,- BHyTpeHHEe CONpPOTHBICHHE

amnepmerpa, U — mokazaHusi BOJILTMETpa, | — mokasaHust amrepMmerpa.
Paccmotrpum teneps cxemy 2:
1 1 1 U

®

R R Ro=T
. RO
I'ne R,- obuee comporusnenue, R, - BHyTpeHHee comporusieHue amrepmerpa, U —
R [I0Ka3aHMs BOJLTMETPA, | — MOKa3zaHus aMIiepMerpa.
TounocTb pacueToB 1O OSTUM CXEMaM OIpeaACIsACTCd TOYHOCTBIO aMIIEpMETpa U
BOJILTMeTpa. TeHepL €CJIM MbI B KAYCCTBC COHpOTI/IBﬂeHI/Iﬂ BO3bMEM HpOBO,HHI/IK [U[HHHOf/i
|, mnomepeunbim cedenmeM S, TO, 3Hag R, CcMOXeM ONpENENHTH  YIEIbHOE

cxema 2

. S
CONPOTHUBIEHUE: ;, RT
BeimonHenue padoTh.

M3mepenue yaenbHOro ConpoTUBIEHHS 1O METOAY C TOYHBIM U3MEPEHUEM TOKA.
1.BKIIFOYUTH IPUOOP C TIOMOIIBIO MEPEKITIOYATENS «CETh
2. Y CTaHOBUTH PEKUM TOUHOTO U3MEPEHUS TOKa

3.IlepenBmkHON KPOHIITEHH ycTaHOBUTH HAa 0.7 JUIMHBI PE3UCTOPHOTO MPOBO/A 110 OTHOIIEHUIO K OCHOBAHHIO.
4.IIpu moMomIM TMOTEHIMOMETpa YCTAaHOBUTh TaKO€ 3HAUEHHE TOKA, 4YTO OBl BOJIBTMETP IOKa3bIBAN %

M3MEPUTENILHOIO JUAaIa30Ha.
5.CHSTh NOKa3aHMs BOJIBTMETPA M aMIIEpMETPa.

6.0npenenuTs JUIMHY U3MEPSEMOTo MPOBOJIA IPH MOMOIIIH IIKaIbl TPUOOpa.
7.I1omoOHbBIe M3MEpEeHus! TPOM3BECTH S5-7 pas3, JaHHbIC 3aHECTH B TadIuILy 1.

Tabnurmal
n\n 1(A) U (B) I (cm) S(mm?) U | ROm) | P pTAp

8.ITo popmyne g Y _

R, =R, — R, ONPE/ICIHTE R; R, =0.150m - CONPOTHBIEHHE aMIIEPMETPaA.

9.I1o popmyie R, - U OMPEACIHTE YICNBHOE CONPOTHBICHHE HCCIICAYEMOTO NPOBOAHNKA. JluameTp poBOIHHKA
I

d=0.36 mm.

10.PaccuutaTs MOTpeUIHOCTh U3MEPEHUH.

V3mepeHune yaeapHOro CONPOTHUBIICHHUS IO METOY ¢ TOYHBIM ONpeelIeHHeM HaIPSKCHUS.

1.BximtounTs prOop ¢ MOMOIIBIO HEPEKITIOYATENS «CEThY

2.YCTaHOBUTH PEXKUM TOYHOTO M3MEPEHUSI HAIIPSKCHUSL.

3.CornacHo ImyHKTaM 3-7 MepBOi YacTH MPOBECTH N3MEPEHUs, JaHHBIE 3aHECTH B TaOIHUITy 2

Ta0mnnma 2
[(A)

n\n U (B) I(cm) S (m?) U | R(Om) | P pTAp

4.Tlonp3sysice popmymoii 1 1 1 U ompenemure R; R, =2500 Om — BHyTpeHHE conpoTHBIEHHE

R R, R

_1,
R IR
MIPOBO/IHHKA.
5.PaccunTarh MOrpemiHOCTb U3MEPEHUH.
KoHTponbHbIE BOIPOCHL:

1. 3axon Owma B mHTErpanbHON U nudhepeHITHaIbHON hopMax.

2. CompoTuBIICHHE, YAENFHOE CONPOTHBICHHE, 3aBUCHMOCTh YJICNBHOI'O CONPOTHBICHUS OT
TEMIIEPaTypPHI.

3. BsiBox padounx (opmyit.

Jlaboparopuas pabota No7 HaGmroieHue 1elCTBUS ANEKTPUIECKOTO TOKA B AIEKTPOIUTAX

]_IGJ'IL pa6OTBI — SKCIICPUMCHTAJIBHOC U3YUCHUC SABJICHUAIIPOTCKAHUS SJICKTPUYICCKOTO TOKA B
pacTBOPAX SJICKTPOJIUTA.

Jlns mpoBeleHUs DKCIIEPUMEHTA HCIIOB3YETCs IUIOCKas KaMepa C DJIEKTpOAaMH, KOTopas
3aroJIHsAeTCA BOAHBIMpacTBOpoM HuTpaTa kanus (KNO3) manoit koHueHTpanuu. Bmecro
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KaMepbl MOYKHO HCIIOJIb30BaTh CMOYEHHYIO B 3TOM pacTBOPe(MIBTPOBAIBHYIO Oymary,
aKKypaTHO DPAa3JIOKEHHYI0 Ha IUIocKomu3oiiAtope. llpu monade HampsokeHUs] MEXKIY ABYMs
IUIOCKUMUMETANTHYECKUMHU ~ 3JIEKTPOJIaMH, TOJOXEHHBIMA B Kamepy wWid Habymary
BO3ZHMKAET 3JIEKTpUUECKUN TOK. [l Bu3yanuzauuu JBUKEHUSIMOHOB MCIIOJIb3YETCS BOJHBIN
pactBop mnepmanranara kamus (KMnOgs)manmoit kouuentpaiuu. H3mepsissi 3aBHCHUMOCTD
nepeMemeHus pruoaeToBsIX HOHOB MnOs- OT BpeMEHH MOXKHO OTPENEIUTh MXCKOPOCTh U U
MOABWKHOCTb L, 3aBUCUMOCTb 3TUX BEJIMYUH OTHAIPSLDKEHHOCTH 3JIeKTpuueckoro mnoussd E, B
KOTOPOM JIBUYKYTCSI HOHBI.

B wu3mepsiemble BenuuuHBl BHOCHT BKIaJ auddysuss noHoB MnOs- BpactBope KNOs.
[IpoBoas m3MepeHus ¢ moyieM W 0e3 MOJsT MOXKHOOUEHUTH Kodhduuument mupdysmu D u
YUYECTh €r0 BKJIaJ B Benn4uHbI un (.Ecnu nuddy3us mponcxoauT B 2IEKTPHUECKOM TOJIE, TO
MOJABWKHOCTD U KO3 duimeHT 1uddy3uu cBsA3aHbl COOTHOLIEHHEM

M

-
5 = Ve € — 3apsl JIeKTPOHa, k — nmocrosinnas boneimana, T —TemnepaTypa B rpagycax
K

KenbBuHa.

3amanus

1. M3MmepbTe MOABMAKHOCTH |1 aHUOHOB MnQOs, OUEHHUTEITIEKTPONPOBOAHOCTh pacTBOpa U
KOHLIEHTPAIIMIO aHUOHOB.

2. 3yunte 3aBUCUMOCTh TOKA OT HANPsDKEHUS U TIPOBEPHTE, KAKBHITIOMHSIETCS 3akoH OMa st
AIIEKTPOJIUTOB.

3. HaOmiomas 3a pacmsiBanueMm nsitHa KMnO4 B kamepe NMpUOTCYTCTBUHM HaIpPsDKEHUS,
U3MEPHTE BENNYHHY D.

4. [IpoBeppTe, € KAKOM TOYHOCTHIO U3MEPEHHBIE BETMUHNHBIY0BIETBOPSIOT COOTHOIIIEHUIO
VYkazaHus U peKOMEH 1Al

1. Wcnonpsyiite cnabpie pactBopel KNO3 m KMnO4 Tak kak BpacTBOpax BBICOKOU
KOHIIEHTPALMH U3yYEHUE POLIECCOBCYIIIECTBEHHO YCI0KHAETCS.

2. Ilpu m3mepenun D pactBop KMnO4 nanocute HaQUIBTPOBAIBHYIO OymMary ¢ moMOIIbIO
CTEKJISITHHOW MaJIOYKUTaK, 4ToObl HaHeceHa OblIa MalleHbKasl Karis. M3mepenus

clielyeT HauMHaTh HE PAHBIIIE YEM Yepe3 MUHYTY MOCICHAHECEHUSI KaIlIH.

3. Ompenenss HaNPsSHKEHHOCTh AJIEKTPUYECKOTO IOJIs, B KOTOPOMHAXOJATCS HOHBI,
YUUTHIBaliTe 00pa3oBaHUE JIBOMHOTOXJIEKTPUUECKOTO CJIOS MPU KOHTAKTE 3JIEKTPOJIMTA C
TBEPJBIMTEIIOM U CBSI3aHHBIE C 3TUM SIBJICHHUS.

KonTtponbHbIE BOITPOCHI

1. loxaxxute, uyro nonsl MnO4- npuaatot BogHoMy pacTBOpyKMnO4 ¢urosieToByro OKpacky.
2. KakoBbl OCHOBHbBIE HCTOUYHHMKH MOTPEIIHOCTEN pHonpeaeeHuu L u D?

3. YKaxxuTe TOCTOMHCTBA M HEIOCTATKH HCIOJIb30BaHUADUIBTPOBAIBHON Oymaru,
CMOYEHHOW BOJIHBIM pacTBOPOM,BMECTO TOHKOIO CJI0SI 3TOI0 pacTBOPA HA THE KaAMEpHI.

Jlaboparopuas padota Ne8 N3mepenue 3JIC 1 BHYTPEHHETO COTPOTUBIICHUS UCTOYHHKA
TOKa.

[TpubGopsl ¥ MaTepuanbl: KOMIJIEKT IO 3JEKTPOJIu3y (KIOBETa, IUHKOBBIM U YrOJbHBIN
ANIEKTPO/IbI), MYABTUMETP, AIEKTPOJIUT, PEOCTAT-TMIOTEHIIMOMETP, MPOBOJIAa COSTUHUTETbHBIE.
VYkazanus k pabore:

1.CobGepure »aeKTpUUecKyl0 Lemb Mo cxeme Ha pucynke 44 u usmeppre DJIC
IIPEIBAPUTEIILHO coOpaHHOTO raJIbBaHUYECKOTO DIIEMEHTA.

2.3aMKHHTE BHEIIHIOK JIEKTPUYECKYIO LIENb U IPU HECKOJIBKUX IMOJIOKEHUSIX MOJI3YHKA
peocTaTta CHUMHUTE NOKa3aHUs BOJIBTMETPA U aMIepMeTpa. Pe3ynpTaTsl M3MEpEeHUl 3aHECUTE
B Tabnuity 22.

Tabnuya 22

18



ITokazanus BonsT™eETpa, B

IToka3zanus amnepmerpa, A

3.Ilo maneBIM TabmuIel moctpoiTe rpaduk 3aBucumoctu U ot | u mpomomkure ero 1o

HepeceyeHust C OCSIMU KOOp/IMHAT.
4.CpaBuaure DJIC UCTOYHMKA U BHYTPEHHEE COIPOTUBIICHUE, ONpEAEIsieMble TI0 rpaduKy,
C STUMHU xKe BEJIMYMHAMU, U3MEPEHHBIMU C MIOMOIIbIO puOOpoB.

5.CpaBHuTEe  pe3yiabTaThl, IOJIyYEHHbIE IPU  IIOCTAHOBKE  OSKCIEPUMEHTa, C
TEOPETUYECKUMH ITOJIOKEHUSIMH.

JlabopaTtopnast pabota Ne9 Habmroienne neiicTBUSI MAarHUTHOTO TTOJIST Ha TOK.
Llenv pabomul:yOeauThCs B TOM, YTO OJHOPOJHOE MArHUTHOE TOJIe OKa3bIBae€T Ha PaMKy C
TOKOM OPHEHTUPYIOIIEE JEHCTBUE.
ObopydosaHue:KaTylIKa-MOTOK, IITaTUB, HMCTOYHUK IOCTOSHHOTO TOKa, PEOCTaT, KIIoY,
COEJIMHUTEIIbHBIE POBOJIA, MAarHUT JYyroo0pa3HbIi WK TOJI0COBOIA.
Ipumeuanue.Ilepen paboToit yoeauTeCh, 4TO ABMKOK PeOCTaTa yCTAHOBJICH Ha
MaKCUMaJIbHOE COTIPOTHUBJICHHUE.

TpenupoBoYHbBIE 3aJaHUS U BOITPOCHI

1. B 1820 r. X. Opcren 0OHApYKHUIT JCHCTBUE FICKTPUIECKOTO TOKA Ha

2. B 1820 r. A. AMIiep yCTaHOBHJI, YTO J[Ba apaJIJIEIbHBIX TPOBOIHUKA C TOKOM

3. MarauTHoe 1moJjie MOXeT OBbITh CO3/IaHO: a) 0) B)

4. Yrto siBIIeTCS OCHOBHOM XapaKTEPUCTUKON MarHUTHOTO NoJisi? B Kakux equHUIax B
cucreme CU uzmepsiercs?

5. 3a HampaBlieHHE BEKTOpa MarHUTHOW MHAYKIUU BB TOM MecTe, r/ie pacmnosioxeHa
pamKa ¢ TOKOM, IPUHUMAIOT

6. B udeMm cocTouT 0cOOEHHOCTH JTMHHUI MarHUTHON MHTYKIIHH ?

7. IlpaBuno OypaB4HKa MO3BOJISET

8. ®opwmyna cunsl Amnepa umeet Bua: F=

9. CdopmynupyiiTe IpaBUIO JIEBOM PYKH.

10. MakcuManbHBIN BpallaloLUicss MOMEHT M, eiCTBYIONIUI Ha paMKy ¢ TOKOM CO
CTOPOHBI MArHUTHOTO T10JI5, 3aBUCHUT OT

Xon paboTsl
1. CoOepure 1enb MO PUCYHKY, [TOJABECUB Ha TMOKUX MPOBOIAX
KaTyIIKy-MOTOK.
2. Pacnonoxwute 1yrooOpa3Hblii MarHUT MO HEKOTOPHIM OCTPBIM YIJIOM QX (Hampumep

450) K INIOCKOCTHU KATYIIKNU-MOTKA 1, 3aMbIKasd KJIKOY, HpOHaGJ'IIOI[aI\/'ITC JABUKCHUC
KaTylIKH1 - MOTKa.

3. HOBTOpI/ITC OIIBIT, UBMCHHB CHavaJla IMOJIFOChI MAarHuTa, a 3aTEM HallpaBJICHUC
QJICKTPUYCCKOT'O TOKA.
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4. 3apucyiiTe KaTymIKy-MOTOK M MAarHuT, yKa3aB HalpaBJIeCHUE MAarHUTHOTO TIOJIA,
HaIpaBJICHUE JICKTPUIECKOTO TOKA M XapaKTep IBUKECHUS KaTYyIIKH-MOTKA.

5. OObscHUTE MOBEIEHUE KATYIIKU-MOTKA C TOKOM B OJJHOPOJHOM MAarHMUTHOM TIOJI€.

6. Pacnosioxute 1yrooOpa3Hblii MArHUT B IJIOCKOCTH KaTYIIKK-MOTKa (a=0°).
[loBTOpUTE NENCTBUSA, YKa3aHHbIE B IYHKTaX 2-5.

7. Pacnonoxute 1yrooOpa3HbIii MarHUT MEPIEHAUKYISIPHO TUIOCKOCTH KaTYIIKA-MOTKA
(a=90°). TloBTOpUTE AEHCTBUS, YKa3aHHBIC B MyHKTaxX 2-5.

BriBo:

JlonoysHuTenbHOE 3a1aHKe

1. W3menss cuity ToKa peocTaToM, MPOHA0II0IaiTe, U3MEHSETCS JIU XapaKTep JBUKEHUS
KaTYIIKM-MOTKA C TOKOM B MarHUTHOM T110J1e?

\_k
!

JlabopaTtopnast pabota Nel( HabmroneHue siBIeHUs SJ€KTPOMArHUTHOW WHTYKITUH
Llenb paboOThI - U3YUUTH SBJIECHUE 3JIEKTPOMArHUTHON MHTyKIIUH.
[TpuGopsl: MIIITHAMIIEPMETp, KaTyIIKa-MOTOK, MArHUT JAYTOOOpa3HbIi, MATHUT MOJIOCOBOM.

Puc. 1

[Topsa0K BBIMOTHEHUS PAOOTHI
|.Boisichenue ycnosuil 603HUKHOGEHUS UHOVKUUOHHO20 MOKA.
1.IToaxmrounTe KaTyIIKy-MOTOK K 3@KMMaM MUJUIMAMIIEPMETpa.
2. HaGmomas 3a mokazaHUsSIMH  MWIIHAMIIEPMETPA, OTMEThTE, BO3HHUKAT JIK
WHIYKITMOHHBIN TOK, €CIIH:
— B HEMOJBWXHYIO KaTYIIKy BBOJWTH MarHur,
— W3 HENOJBW)XHOU KaTYIIIKA BBIBOJUTH MarHur,
— MAarHHUT Pa3MECTUTh BHYTPH KaTYIIKH, OCTaBJISsl HEMOABHYKHBIM.
3. BbIAcHUTE, KaK M3MEHSUICS MarHUTHBIM MOTOK @, MPOHU3BIBAIONIMN KaTYyIIKy B
KakaoM ciydae. CraemaidTe BBIBOJ O TOM, IPH KAaKOM YCJIOBHM B KAaTYIIKE BO3HHKAI
WHIYKIIMOHHBIHN TOK.

. Uzyuenue nanpasienus unOVKYUOHHO20 MOKA.
1.0 HampaBieHUHM TOKA B KAaTyIIKE MOXHO CYAUTH MO TOMY, B KaKylO CTOPOHY OT
HYJICBOTO JICJICHHUSI OTKJIOHSIETCS CTPEJIKa MIJUTHaMIIEpMETpa.
[IpoBepbTe, OMHAKOBBIM JIM Oy/IET HAIIPABICHHE WHIYKIIMOHHOTO TOKA, CCIIH:
— BBOJIUTH B KaTYIIKY U YAAISATh MAarHUT CEBEPHBIM MOJTIOCOM;
— BBOJIUTh MarHUT B KaTYIIKy MarHUT CEBEPHBIM MOJIFOCOM H FOXKHBIM TOJTIOCOM.
2.BeIsIcCHUTE, YTO U3MEHSJIOCHh B KaJaoM ciydae. ChenaidTe BBIBOJ O TOM, OT Yero
3aBUCHT HaIpaBJICHUE MHAYKIIMOHHOTO TOKA.

1. M3yuenue senuuunvl uHOYKUUOHHO20 MOKA.

1.IIpuGnmkaiiTe MarHUT K HEMOJBWXKHOM KaTyIIKe MEJIEHHO M ¢ OoJbIuei
CKOpOCTBIO, OTMeuasi, Ha ckoipko jenenuit (N1, N2) oTkioHseTcs  cTpenka
MUJITMAMIIEPMETPA.

2. lpubnukaiire MarHUT K KaTylIKE CEBEPHBIM MOIIOCOM. OTMEThTE, Ha CKOJIBKO
neneHuii N1 OTKIIOHAETCS CTpesKa MUJUIMaMIIEpMETpa.
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K ceBepHomy mostocy ayrooOpa3HOro MarHuta IMPUCTABHTE CEBEPHBIA MMOJIOC
MOJIOCOBOTO MAarHuTa. BBIICHHUTE, Ha CKOJBKO CJICHHH N2 OTKJIOHSIETCS CTpeliKa
MUWITHAMIIEPMETPA MPU MPUOIMKEHUN OJTHOBPEMEHHO JABYX MarHUTOB.

3.BeisicHuTE, KaK U3MEHSJICS MarHUTHBIN MOTOK B KaXKJ0M ciaydae. Crenaiite BHIBOJI,
OT Y€ro 3aBUCHUT BEJIMYMHA UHIYKIIMOHHOTO TOKA.

OTBeThTE HA BOIIPOCHI:

1.B karymky M3 MeOHOro IpoBOJa CHayana ObICTPO, 3aT€M MEUIEHHO BIBUTAOT
MarHuT. OMHAKOBBIM M 3JIEKTPUYECKUM 3apsii IPU 3TOM IEPEHOCUTCS 4epe3 CeueHHe
IIPOBOJIA KaTYIIKU?

2.BO3HUKHET JI1 UHAYKIMOHHBIA TOK B PE3MHOBOM KOJIbLIE ITPU BBEACHUU B HETO
Mar’ura?

PacuéTrHple nMpakTU4YecKue padoThI.
Pacuernas npaktuueckas padbota Nel. PacueT makpo 1 MUKpOIapaMeTpoB 10 CpefcTBaM
CTaTHUCTUYECKOTO METOJA.
lens: paccunTaTh OCHOBHBIE BEJIMYMHBI MHUKPOCKOTIMYECKUX U  MAKPOCKOMHUYECKUX
MapaMeTpoB CTATUCTUYECKUM METOJOM, JIJIsl pa3JIMUHbIX BELIECTB.
Teopwusi:
MonekynsapHas ¢u3nMKa ¥ TEPMOJWHAMHUKA - pasfenbl (U3UKHA, B KOTOPBIX H3YYArOTCS
MaKpOCKOIHMYECKHE MPOLECCHl U TeaX, CBS3aHHBIE C OFPOMHBIM YHCIIOM COJEP)KALIUXCS B
Tejlax aToOMOB HMoJIeKyn. Jlyig uccienoBaHUs 3TUX MPOLECCOB MPUMEHSIOT JIBa METOJA:
CTATUCTUYCCKUN (MOJIEKYIIPHO—KHWHETUYECKUI) UTEpMOIUHAMUYCCKUN. [IepBhIl JEKUT B
OCHOBE MOJIEKYJISIpHOW  (pu3uKH, BTOpPOM - TepMoauHaMuKHU. [Iporiecchl,u3ydaempbie
MOJIEKYISIpPHON (DU3HKOM, SBISAIOTCA PE3yJbTaTOM COBOKYITHOTO JEMCTBHSI OTPOMHOTO 4Yucia
MOJIEKYJI. 3aKOHbI TOBEIAECHUS OrPOMHOIO YHCIA MOJIEKYJ, SBJISISICH CTaTUCTUYECKUMHU
3aKOHOMEPHOCTSAMM, U3Y4aIOTCS C MMOMOIIBI CTATUCTUYECKOTO METOJIa. DTOT METOJ OCHOBAaH
Ha TOM, YTO CBOMCTBA MAaKpPOCKOIIMYECKOM CHCTEMBbI, B KOHEYHOM CUETE, SIBIIAIOTCS
CBOMCTBaMH YacCTHI] CUCTEMBbI, OCOOCHHOCTSIMU X JIBXKEHUS U YCPETHEHHBIMU 3HAUYCHUSMU
JUHAMHYECKUX XapaKTePUCTHK OSTUXYACTHI] (CKOpPOCTH, OSHeprud u T.1.). Hampumep,
TeMIlepaTypa Tella OMpeAeNsieTCs] CKOPOCThIO OECHOPAI0OYHOTO JIBUKEHHUS €ro MOJIEKYI, HO
T.K. B JIIOOOM MOMEHT BpPEMEHU pa3HbIE MOJIEKYJbl MMEIOT pPa3JIMYHbIE CKOPOCTH, TO OHA
MOJKET OBITh BhIpaXKEHa TOJILKO Yepe3 cpeHee 3HaYCHHE CKOPOCTUIBHKEHHS MOJIEKYIT

1
p = nm, v'unn p = n*c*7T, T1e BhIpaKEHHE HA3BIBAETCS OCHOBHBIM YPaBHEHHEM

MOJICKYJISIPHO-KHHETUYECKOH TEOPUH
HJIeaJbHBIX Ta30B.

NA = 6* 10% 1/MoJ1b - MOCTOSHHAS ABorapo,
k =1,38* 102 ]x/K - nocrosiHaas bonbivana

T =t+ 273 —abcomoTHas Temneparypa (u3mepsiercs B kenbBuHax (K))

H N
vV=—=—
n N,

N N
7= KOHIEHTPAIHs MOJIEKYI, 1= = oL p — IUIOTHOCTh BEIIECTBA
mn
3amaunue:
Paccuntath MakpOCKONMHUYECKHE W MHUKPOCKONUYECKHE IMapaMeTphbl CIEAYIOIIUX BEIIECTB:

KHCTIOPO/Ia, YIIIEKUCIIOTO Ta3a, KUCIOTHI U BOJIBI, IpH ycioBuu, uto t=20 C. J[aHHbIe 3aHecuTe
B Ta0JIHUILy

napamerp | Momspnas | Yucno Komunuects | Macca, Konuentpauu | IlnotHoct | /laBnenue,
BemecTBo | MAacca, it mouiekya, N | o BemiecTBa, | m a1 b, p

hd p
O2 60*10 23 1,29
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CO2 35 15*10°
H 2S04 50 100*10°
H20 20 1000

Pacuernas npakrtuueckass padbora Ne2.Pacuer Makpo M MHUKpONapaMeTpoB € IMPUMEHEHHEM
dbopmyn MenneneeBa-Kiaiinepora u 3aKOHOB U30IPOIIECCOB.

1. B Oamnone oobemom 100 1 Haxomurcs 2 T kucimopoga mpu temmeparype 47 °C.
KakoBo naBienue rasa B 06amione?

2. Bo CKOIbKO pa3 yBENIWYUTCS OOBEM ITy3bIphKAa BO3JyXa, TOJHSBIIETOCS TIPU
MOCTOSTHHOM TeMIepaType ¢ rIIyOuHbI 8 KM Ha MOBEPXHOCTh? ATMOC(hepHOE JaBiIeHUE
HOpMaJIbHOE.

3. Ilpm wm3oTepmMuYeckoM Tmporecce 00BeM raza yBeNWYmWIcS B 6 pa3, a JaBJICHUE
yMenbuiock Ha 50 klla. Onpenenure KOHEUHOE AaBJIECHUE rasa.

4. Haiinure o0bem Bosiopoa maccoit 1 kr npu temneparype 27 °C u nasinenun 100 xI1a.

5. Kakoga miotHOCTh a3ota ipu temmneparype 27 °C u naBnennu 100 xl1a?

6. B mpomecce nzobapHoro HarpeBaHusi 00beM rasza yBeiauumics B 2 pa3a. Ha ckoibko
rpaJycoB Harpeiu ras, €Ciiv ero HadajabHas TeMiieparypa pasHa 273 °C?

7.B mporiecce M30XOpHOTO OXJIAXKACHHS TaBJICHHE Ta3a YMEHBIIWIOCh B 3 pasa. Kakoi
OblITa HavaJIbHAs TeMIIlepaTypa raza, €CIu KOHeUHas TeMIleparypa ctana paBHou 27 °C?

8.B 6ammone oo6bemoMm 200 11 Haxoauics renui mod gasiaerueM 100 klla mpu Temieparype
17 °C. Ilocne moakaunBaHus reaust ero aaBjaeHue mnojansiock g0 300 klla, a Temmepa-
Typa yBenumuuiach A0 47 °C. Ha ckolibko yBennuuiaach macca reius?

9. lpu maBnenun 10° Ila u Temmepatype 15 °C Bo3ayx mmeeT ooweM 2 1. IIpu kakom
JABJICHUW BO3AYyX IAHHOM Macchl 3aliMeT oO0beM 4 J1, eclu TeMmIiepaTypa €ro CTaHeT
pasHoit 20 °C?

10. B mporecce n300apHOro OXJIaXACHHUS 00bEM HICATIBHOTO Ta3a YMEHBIIWICS B 2 pasa.
KakoBa xoHeuHasi TemmiepaTypa rasa, €ciid ero HadajbHas Temneparypa paBHa 8§19 °C?

Macca raza nocTosiHHA.

Pacuetnas IpaKTUYCCKasa pa60Ta Ne3 Pacuer QJICKTPHUYCCKHUX ueneﬁ IIpH IMOCJICA0BATCIBHO —
mapajajicJibHOM COCAMHCHUHN KOHACHCATOPOB.

B cl1ydac napauiCJbHOTO COCAHMHCHHA BCC KOHACHCATOPLI 3apsKarOTCA 10 OHHOﬁ U TOH XK€
Pa3sHOCTHU IIOTCHUIHUAJIOB U, HO 3apAAbl HA HUX MOTI'YT OBLITH Pa3JIMIHbIMU. Ecau emkxoctn ux

paBHBI Cl1, c2,..., Cn, TO COOTBETCTBYIOIIHE 3apsbl
=L g =0C 0 s e J o
Oymyr T g:= G, o 4= G OB 3apsii Ha  BCeX  KOHJIEHCaTropax
g=q, - ay e g—=(C 4 Ot G T, y
M, CIIeI0BaTelIbHO, €MKOCTb BCEH CHCTEMBI
o DU o Y o S U SY o
KOHEHCATOPOB Uraxk, E€MKOCTb TPYIIIbI napasieabHO

COCAMHCHHBIX KOHIACHCATOPOB pPaBHA CYMMC €MKOCTEH OTJIIEIbHBIX KOHACHCATOPOB.
B ClIydac IIOCICAOBATCIIbHO COCAMHCHHLIX KOHACHCATOPOB OAWMHAKOBBI 3apsJbl Ha BCCX
KOHACHCATOPAX. I[eﬁCTBHTCHBHO, CCJIn MbI TIOMCCTUM, HAIIPUMCDP, 3apsn +q Ha JICBYIO
O6KJ'IE[,Z[Ky nepBOIro KOHACHCATOpa, TO BCICACTBHUC HWHAYKIHMHU Ha npaBoﬁ €ro 061(.]'[8.,[[1(6
BO3HHUKHET 3apiaa —(, 4 Ha JIEBOM O6KJ18.,[[KC BTOpPOT'O KOHJACHCATOpPa — 3apsiaa +q. Hannuue
OTOI'O 3apsaa Ha JIEBOM 061(.]'[3.,[[1(6 BTOPOI'0 KOHACHCATOPA OIIATH-TAKKW BCICACTBUC MHIAYKIIUH
CO34acT Ha HpaBOfI €ro 06KJ'IaI[I(C 3apsaa —q, a Ha JIEBOM O6KJ'I8.I[KC TPETHETO KOHACHCATOPA —
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3apsan +q ¥ T. A. Takum o0pa3oM, 3aps] KaxIOTro U3 IOCIEAOBAaTEIBbHO COEAMHEHHBIX
KOHJIEHCATOPOB paBeH (. HanpspkeHue e Ha KaKIOM U3 3TUX KOHJIEHCATOPOB ONPEAEIAeTCs
€MKOCTBIO COOTBETCTBYIOIETO-KOHAeHcaTopa: e Ci — eMKOCThb OJJHOTO KOHJEHCATopa.
CyMMapHOe HampspKeHHE MEXIy KpaWHUMH (CBOOOJHBIMH) OOKIAagKaMH BCEH TI'PYIIIIbI
KOHJIEHCAaTOPOB

. i1 i (.
U=Uyt Uyt 4 Uy=a{g+ 5t o)
CrnemoBaTenbHO, €MKOCTH BCEHl  CHCTEMEI
C=-"-
KOHACHCATOPOB U OIIPCACIIACTCA BBIPAKCHUCM
v_w vt b
= -ntat ot

W3 otoit q)OpMYJ'IBI BHUIHO, YTO C€MKOCTb TIpyHIibl IMMOCICA0BATCIIbHO COCANMHCHHBIX
KOHACHCATOPOB BCCTJa MCHBIIC EMKOCTH KaXI0Iro M3 O3TUX KOHJACHCATOPOB B OTACIBHOCTH.

1. YerpIpe 0AMHAKOBBIX KOHACHCATOPA COEAMHEHBI B OJHOM CIIy4ae IMapajuiebHO, B IPYroM
— T0CJeI0BaTeNIbHO. B KakoM ciydyae eMKOCTb 3TOM IpyMIbl KOHJEHCATOPOB OOJIbIIE U BO
CKOJIBKO pa3?

2. Jla xkommeHcatopa eMKOCTH 2 W 1 MK® COeqUHEHBI IOCIEAOBATEIBLHO H
MPUCOEANHEHBI K TOJtocaMm Oatapeu ¢ HampspkeHuem 120 B. KakoBo nampspkenue
MEXIy OOKJIaJKaMH TEepBOTO0 W MEXIy OOKJIagKaMHU BTOPOro KOHJeHcaTopa?
3. Kakoii 3apsa HY)KHO COOOLIUTH Oarapee M3 ABYX JICHICHCKUX OaHOK €MKOCTH
0,0005 1 0,001 Mx®d, coenMHEHHBIX MAPAIIIEIBHO, YTOOBI 3aPSIIUTh €€ 10 HANpsSKEHUS
10 kB?
4. Konpaencarop, 3apsukeHHBIN 10 Hanpsokenus 100 B, coenunHsieTcs ¢ KOHIEHCATOPOM
TaKoOM K€ eMKOCTH, HO 3apspkeHHbIM 10 200 B, mapaminensHO (T. €. MOJOKUTEIbHAS
oOKIalka — C TIOJIOKUTEIIbHOW, OTpHUIlaTeIbHass — ¢ oOTpuIarenbHoi). Kakoe
YCTaHOBUTCS HaIpsDKeHUe MEXKITY obxiagkamu?
5. [IBa 3apsHKeHHBIX METAJUIMUECKUX IlIapa OJMHAKOBOTO JUaMeTpa IMPUBOAITCA B
conpukocHoBeHue. OUH U3 mapoB — MNoJiblid. [[IopoBHY Jin pacnpenensarcs 3apsabl Ha
00oux mapax?

Pacuernas npakruueckas padbota Ned PacueT mapamMeTpoB HEpa3BETBJICHHON JIEKTPHUECKOM
LeNU IpU TEePEMEHHOM COMPOTHUBIICHUU.

[enb paboOTHI:

O3HakoMuUThC ¢ ocoOeHHOCTRIO NTpuMeHeHus Il 3akona Kupxroda npu pacyere nenei
nepeMeHHoro Toka. [IpoaHanu3upoBaTh SBJICHUS, MPOUCXOJIINE MPH IOCIEIOBATEIHLHOM
COCIMHEHUH AaKTUBHBIX U PEAKTUBHBIX DSJEMEHTOB. OKCIEPUMEHTAIBLHO ONpEACTUTh
rapaMeTpsl ANMEKTPUIECKOU LEMH.

HCHOJ’ILSYH HCXOOHBIC JaHHBIC, IIPUBCACHHLIC B Ta0II. 1, paccuuTaTrb CXEMYy, COCTOSAIIYIO
N3 COCANMHCHHBIX IMOCICA0BATCIIbHO: pE3UCTOPA — R, KaTylmIKHu — LK, RK; H KOHACHCATOpa —
C. Yacrora HAIlpsDKCHUS  CCTU 50 I'o. OHpe,Z[eJ'II/ITL AKTHUBHBIC, PCAKTHUBHBIC, IIOJIHBIC
COIIPOTUBJICHUA U KOB(l)(l)I/II_II/IeHTLI MOIITHOCTHU OTHACJIIBHBIX YYaCTKOB U BCEM CXEMBI.
Paccunrath TOK, HAIPSAXKCHUA HA YYACTKAX, aKTUBHBIC, PCAKTHUBHBIC W IIOJIHBIC MOIIHOCTH.
PGSyJ'ILTaTBI pacyeToOB 3aHCCTU B Tabm. 2.

[lo pesymbTrataM pacyeTOB MOCTPOUTH B MaciiTabe MHOTOYTOJBHUKHA HaMpPsLKEHUH,
COITPOTUBIIEHUI U MOILIHOCTEM.

Tabmuna 1
Bapuant 1 2 3 4 5 6
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U, [B] 45 25 35 30 45 40

R, [OMm] 70 30 40 20 50 60

C, [Mk®] 60 70 50 60 40 30

‘KaTymKa ‘ Rk =50wm, Lk =0,1T'n

Tabmnura 2

DeMeHT

R,Om X,Om [Z,Om |[cOs¢o |[, A U,B |P,Br |Q,BAp|S, BA
CXCMBI

Karymika

Pesucrop - -

Konpnencarop

Bces cxema

Pacuernas npakruueckas padota NeS Pacuer mapameTpoB B pa3BETBICHHOM IIETIH.

Onementbl Teopuu. [IpaBuna Kupxroda mo3BONSIOT 3HAYUTENBHO YIPOCTUTH PACUET
CJIOKHBIX JJICKTPUYECKHX LENEel ¢ HEOJHOPOJHBIMU y4YacTKamMu. B pa3BeTBIEHHBIX IEMAX
MO>KHO BBIICTTUTH Y3JIOBbI€ TOUKHU (y3JIbl), B KOTOPBIX CXOAATCS HE MeHee TPEX MPOBOTHUKOB,
puc. 1. Toku, BTeKaromue B y3€l, CUMUTAIOT IOJOKUTEIbHBIMU; BBITEKAIOIIME W3 Yy3Jla —
OTPULIATEIbHBIMHU.

Ilepsoe npasuno Kupxroda crienyer U3 3aKOHAa COXPaHEHHUs AJIEKTPUYECKOTO 3apsja:
anredpanveckas cymMMa CHJI TOKOB, CXOJSIIIIMXCS B JIFOOOM Yy3Ji€ pa3BETBIEHHOM IIeNH, paBHA
Hymo: l1+ o+ 13+ ...+ 1, =0.

(=38
_--
e
e
A
QU

+, — 13
o e

Puc. 2. [Ipumep pa3BeTBIEHHON Lienn

B mo0oil pa3BeTBIEHHON IIeMM BCEra MOKHO BBIICIUTh HECKOJIBKO 3aMKHYTBIX MYyTEH,
COCTOSILLMX U3 OJHOPOJHBIX U HEOJHOPOJHBIX YY4aCTKOB, KOTOPBIE HA3BIBAKOTCI KOHMYPAMU.
Ha puc. 2 npeacrasieH npocToil mpuMep pa3BETBIEHHON LENU C ABYMS Y3JaMHU, B KOTOPBIX
CXOISATCS OJMHAKOBBIE TOKH, TaK YTO HE3aBHCHMBIM SIBJISCTCS TOJBKO oAuH. COOTBETCTBEHHO
B LEMHA MOKHO BBIJCIUTH TPU KOHTypa. M3 HHMX TOJBKO /1Ba HE3aBUCUMBI, T.K. TPETUU HE
COIEP)KUT HOBBIX YYaCTKOB.

Bmopoe npasuno Kupxeogha: anrebpandeckas cymma MaJeHUN HampsDKeHUH (TIpOM3BeIeHUI
COTPOTHBIICHUSI KAXKIOTO M3 YYaCTKOB JIFOOOTO 3aMKHYTOTO KOHTypa Pa3BETBIEHHOW IeNu
MOCTOSIHHOTO TOKA Ha CHJTy TOKa Ha 9TOM y4acTKe) paBHa anreOpanyeckoit cymme 3J1C Baomb
3TOT0 KOHTYpa.
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[TokaxxeM mpuMeHeHHe BTOoporo mpaBwia Kupxroda Ha mnpumepe pa3BETBIEHHOU
NIEKTPUUECKOM 1enH, n300pakéHHoi Ha puc. 2, rne HO — BeiOpanHOe HampaBieHHe 00Xoa.
C yuérom npaBuia 3HaKoB (puc. 3):
—_ + -+ —
—1 F +& 4|I— -&
Hanpagsaenne o6xona

— e
+RI —RI
s+ = =T I
—’> <T

Puc. 3. IIpaBuiio 3HakoB

JUTsl KOHTYpa abo0e:
iRy + 1R, =&, &,
JUTsL KOHTYpa 06e0:
LRy + 13Rs =&, + &5,
JIsTy3Jia o0:
—li+ 1o+ 13=0.
[lepBoe u BTOpoe npasuia Kupxroda, 3anucanble 1715 BCeX HE3aBUCUMBIX Y3JI0B U KOHTYPOB
pPa3BETBIEHHON LeMu, JalOT B COBOKYIMHOCTH HEOOXOJUMOE€ U JOCTAaTOYHOE YMCIIO
anredpanveckux ypaBHEHUH s pacuéTa 3HAUeHUN HANpsHKEHU U CUJT TOKOB.
[IpaBuna Kupxroga cBoadT pacd€r pa3BETBIEHHON DSJIEKTPUUECKOM IEeNU K PEelIeHUI0
CUCTEMBbI TUHEHHBIX anredpandeckux ypaBHeHUil. Eciu B pe3ynbTare peuieHus cujia Toka Ha
KaKOM-TO Y4aCTKe OKa3bIBAECTCS OTPULATEIBHOM, TO 3TO O3HAYAET, YTO TOK HA 3TOM Y4acTKe
UAET B HANPABJICHUU, TPOTUBOIIOJIOKHOM BHIOPAHHOMY IMOJIOKHUTEILHOMY HalpaBICHUIO.
3ajanne Ha pacuETHYIO paboTy

1. HapucoBath cxeMmy, aHaJOTHYHYIO MPEACTABICHHON Ha puc. 2, ¢ mapameTpamu: Ry =
2,30M,R2=6,30M,Rs=1,8Om; &1=57B,&,=-45B,&3;=2,7B.
Bri0OpaTh KOHTYpBI U HampaBiIeHUs UX 00X0/a.
0O0603HauYUTh TOKH B BETBSIX.
CocTaBUTh CUCTEMY YPABHECHUM.
OnpenenuTh TOKH.
. IIpoBeputh OagaHC MOIIHOCTEH.
Ilpumep svinonnenus
1-3. Cxembl aHAJIOTHYHBI MPEJCTaBICHHBIM Ha puc. 1-3.
4. Cucrema ypaBHEHUI:
23-11+63-12+0- 13=-57-4,5,
0-1-6,3-12+18-13=45+27,
—1l1+12+13=0.
5. Haxoaum 3HaueHHUS TOKOB, JJISl YEro MOJYyYEHHYIO CUCTEMY JHHEHHBIX alreOpandyecKux
ypaBHEHUH pemiaeM MeTooM ['aycca — olHUM U3 HanboJiee YHUBEPCANbHBIX U 3(DPEKTUBHBIX
METOJIOB, COCTOSIIMM B TIOCJIEJOBATEIbHOM HCKIIOYEHUH HEU3BECTHBIX M3 YpaBHEHHI
ucxonHou cuctembl. CHauajza ¢ TOMOIIBIO TEPBOTO YPABHEHHUS HCKIIOYAEM X1 U3 BCEX
MOCJEAYIOLUIUX YPABHEHUN CUCTEMBI, 3aT€M, UCIIOJIb3ysd BTOPOE YPAaBHEHUE, UCKIIOYAEM X2 U3
TPEThET0 U BCEX MOCIEAYIOMIMX ypaBHEHUH. DTOT MPOIECC, HAa3bIBAEMBIN npAMbIM X0O0OM
memoda [aycca, TpomoIKaeTcsl 0 TeX TMOp, MOKa B JIEBOM dacTu mocienHero (N-ro)
YpaBHEHUsI HE OCTAHETCA JIMIIb OJUH YJI€H C HEU3BECTHBIM Xn. BbIuMcieHuss 3HaueHHI
HEU3BECTHBIX MPOU3BOJAT HA amane obpamnozo xooa. 3 mocneaHero ypaBHEHUs CUCTEMBbI
HaxoauM Xn. lloacTaBisst ero B MpeAnocienHee ypaBHEHHUE, TOIY4UM Xn-1. OOpaTHOM
MOJICTAHOBKOM MOCJIEIOBATEIBHO HAXOAUM Xn-1, Xn-2, ..., X1.

o UTE W
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Pemras cucremy, mosnydaem toku B BeTBsX: |1 = —1,24 A; 12 =—1,16 A; I3 = -0,08 A. 3nak «—»
TOBOPHUT O TOM, YTO HAIPABJICHHUE TOKA MPOTHBOIIOJIIOKHO BEIOPAHHOMY.

6. Ilposepsiem  Oamanc  wmomiHOcTed. Haiiném  MOIIHOCTB,  BBIACISEMYIO  Ha

pesuctopax Ri, Rz, R3 B BUJie TEIIOTHI:

P1=23-1,24°+6,3-1,16*+ 1,8 - 0,08° = 12,025 Br.

Hanz[eM MOIIIHOCTb, BBIACIIKICMYIO HMCTOYHUKAMU TOKa B 2.._) _}_2\‘4 5.70

pe3yibTaTe padoThl CTOPOHHUX CHIT: ‘ +(A )= |

P2=57-124+45-116-0,08 - 2,7 = 12,072 Br. s Il

I[JI?I TPETHETO NCTOYHHKA TOKa MOIIIHOCTbH 630 1 ( _4’50

oTpulatenbHad, T.K. IsHanpasnen npotus D/(C. — Nt

Xopomiee cosnajgenue P1 u P, roBopur o ToM, 4TO \“\/ |I—

pacU€Thl BBINOJIHEHBI ITPAaBUIBHO. h 5 -

PucyeM snexkTpudeckyro cxemy B OKOHYATEIILHOM BHU/IE. 1,80 _:ﬁﬂ?i 2|‘ 70
— —@O—

Pacuernas npaktudeckas pabora Ne6 Pacuer onpeneneHHbix 3HaueHUH Row, | 1 U Ha Beex
y4JacTKax CJIOKHOM JIEKTpUYECKOM 1enu. PacyeT 3HaYeHUI CUJTbI TOKA

3amaua 1. Haiinure conpotuBieHue menu Mexay Toukamu A u B, eciu Rt = Rs =4 Om, Rz =

R4=20mM, R2=1 Om.
A R1 R4 |B
R2
E3 E3

3amaua 2. Ha pucynke m3zoOpakeHa aJIeKTpUYecKasl Lelb, COCTOAIIas U3 6-TH OJWHAKOBBIX
3BeHbeB. Bce compoTuBiieHHs oaMHaKoBble. Ha BXOJHOE 3BEHO MOJAIOT HAMPSIKEHHE OT

HCTOYHHKA TOKa H aMIICPMETP A

nmoka3piBaeT Tok |1=8,9A. Kakoii TOK
MokaspiBaeT ammepmerp Ao? AMHepMeTpsl
CUMUTATh UCATHLHBIMH.

o 0 K
| 1
3amaua 3. B cxeme, n3o0paxkeHHOW Ha pucyHke, r1 = 1 kOMm, 12 = 2 | —
kOMm, R = 3 kOm. Tok uepe3 amnepMerp npu 3aMKHYTOM Kitoue Ki n I I
pa3oMKHyTOM Kitode K2 COBmamaeT ¢ TOKOM uepe3 aMIepMeTp Ipu
3aMkHyToM Kitode Kz m pasomxnyrom kmoue Ki u cocraBuser Io.
Haiitu Tok I uepe3 amnepmeTp B citydae, KOT1a 3aMKHYTHI 00a KJItoya. | —
| E—
22 ! Ia Kg
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3anaua 4. Kakoe HampspbkeHHe MOKaXKeT BOJIBTMETP, BKIIIOUEHHBINM B cxemy (Puc.), ecinu ero
BHyTpeHHee conporuBieHne 10 kOm. E1 = E2 = E3 =10 B, R1 = 1 kOm, R, =2 kOm, R3 = 3
KOMm. McTouHMKYN TOKA — HUJIeaIbHBIE.

3amaua 5. Kakum [0/DKHO OBITH COOTHOIICHHUE MEXKITY R
conpotusyieHussmMu 1 J/IC B cxeme, ykazaHHOM Ha pHC., YTOObI

R2
TOK 4epe3 MePBbIi HCTOYHUK ObLT paBeH HYJIIO? — l
T R3
Ey

Pacuernas mpaktuueckas pabotra Ne7. Pacuer mapameTrpoB (Macchl W IHEPTrHUH) aTOMHOTO
sanpa.

1. Ilpu obayyeHun aToMa BOJOPOJA AJIEKTPOHBI MEPELUIH C MEPBOM CTAIlMOHAPHON OpOUTHI
Ha TPEThIO, a IIPU BO3BPAILEHUN B UCXOJHOE COCTOSIHUE OHU MEPEXOJAUIIN CHavyalla ¢ TpeThen
OpOUTHI HA BTOPYIO, a 3aTEM CO BTOPOM Ha mepByr0. YTO MOKHO CKa3aTh 00 SHEPTUU KBAHTOB,
MOTJIOIEHHBIX U U3TyYEHHBIX aTOMOM?

2. CKOJIBKO KBAaHTOB C pa3JIMYHOM HHEPrHUedl MOXKET HUCIYCTUTh aTOM BOJOPOJAQ, €CIU
ANIEKTPOH HAXOAMUTCS Ha TpeTbel opourte?

3. DNEKTpOH B aTOME BOJOPOJA MEpEIIesl C YETBEPTOr0 SHEPreTUYECKOro YpOBHS HA BTOPOM.
Kaxk npu 3ToM u3menumnace sueprus aroma? [louemy?

4. Kakyio MUHMMAaJIbHYIO CKOPOCTb JIOJKHBI UMETh 3JEKTPOHBI, YTOOBI yJapoM MEpeBeCcTU
aToM BOJOpPOJIa u3 MEepPBOIo SHEPreTUYECKOTO COCTOSIHUS B nstoe?

5. Pesepdopn ocyiiecTBHII MEPBYI0 B MHUPE PEAKIIUIO MPEBPAIICHUs OJHOTO XHMHYECKOTO
3JIeMEHTa B Jpyroi. Beruuciaure sHEpreTudyecKkuid BbIXoa 3ToM peakuuu. Ilornomaercs umun
BBIJICISICTCS] DHEPTHUS B 9TOM peaKiuu?

YN+ jHe = YO+ H
Macca aroma azota 14,003074 a. e. M., atoma kuciopoaa 16,999133 a. e. m., atoma renus
4,002603 a. e. M., aroma Bojgopoaa 1,007825 a. e. m.
6. Berancnure 23HEPreTHYECKUN BBIXOT PEaKIIUN

T+ He — D54 1H
Macca aroma amomuHua 26,981539 a. e. M., aroma kpemHus 29,973763 a. e. M.

7.. Kakast sHEprusi COOTBETCTBYET OJJHOM aTOMHOMU equHuIle Macchl (1 a.e.M.)? Bripaszute ee B

JUKOYIIAX U DJICKTPOH-BOJIbTAX.
7

8.0mpenenute SHEPTUIO CBA3H U30TOTMA JTUTHS *
-5

9. Kakoe konMuyecTBO SHEPIUU MOKHO MOIYYUTh B pe3yibTaTe AeleHHus ypaHa - maccoi |
KT, €CJIM IIPU KaXKJOM aKTe JAeJICHUs BblIesieTcs sHeprus, pasHas 300 MaB?

10. UYepe3 ckonbko BpemeHu pacnagaercs 80% aTOMOB pPaJMOAKTUBHOTO H30TOIMA
sl

e 9
Xxpoma , €CIIM €T0 NepuoJ noiypacnana 27,8 cyrok’
11. AKTUBHOCTb pPaJUMOAaKTHBHOIO IEMEHTAa yMeHblIWIach B 4 pas3a 3a 8 cyrok. Haiitu
IEepHO/I MoTypacnaja.
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Penensus
Ha pabouyio nporpammy npobunsnoi yuebnoi aucimnnunel 11Y]1.02 Gusnka
ans cnenuansHoctn 20.02.01 Dkonornyeckas 6e3011aCHOCTh NPHPOJIHBIX KOMILUIEKCOB

Paspabotumnk: Xabaposa JI.IL. mpenonasarens I'bBIIOY HAO «Heneukuii arpapho-
IKOHOMHYECKUi TexHukyn unvenn B.I. Boaxosz »

PaGouas mporpamma mpodunbioi ydedHoi jmeunmmnel [1Y]1.02 ®usnka paspaborana
HA OCHOBE (DeICPaTIbHOIO rOCYIAPCTBEHHOIO 00pa3oBaTENBHOrO CTaH/lapTa CpeIHEro
npoeccuonaasHoro odpazosanus 1o cneuuanshbHocTh 20.02.01 Dkonorudeckas Oe30MacHOCTh
MPUPOIHBIX KOMIUIEKCOB. BXONALIEH B COCTAB VKPYIHEHHOH [IpyINIbl CHEUMaIbHOCTEH Cpe/lHero
ripodeccuonansHoro obpasosanns 20.00.00 Texuochepuas Ge3onacHocTs H Npupo100dycTpoiicTBO.

Crpyxkrypa padodeii  mporpamMmsl  0TBe4daeT  TpeGOBaHUSM,  MPEAbIABISECMbIM
HOPMATHBHBIM JIOKYMEHTOM MunucrepcTBa oOpasoBanus M Haykn PO «PaswacHenus
o GOPMHPOBAHHMIO TIPUMEPHBIX Nporpamm ydeOHbix jucuuiiime Ha ocHose ®I'OC HIIO
i CITO» K COCTABACHHIO MPOrpamM™ YUYEOHBIX AHCUIHIUIMH U COCTOHT H3 CICAYIOMHKX Pa3aeyioB:
TUTYJIbHBIH JMCT, nacnopr pabodeil nporpaMvbl  Y4eOHOH JHCUMIIIMHBL,  CTPYKTYPY
¥ cojiepkaHue yueOHONM JUCIMILIFHBL, VCIOBHS peatn3anun yueOHOH AMCUMIUIMHBL, KOHTPOIb
H OLIEHKA Pe3yJIbTATOB OCBOESHUS! YYCOHOU JIMCLIMIIIMHEL,

Temarnyecku yueOHbli MarepHan  crpynnupoBan  no  temam:  «MexaHukay,
«Monekymspras  ¢usuxa.  OcroBel  TepmonuHaMukm», «OCHOBBI  HTMEKTPOJHHAMUKH Y,
«Konebanus u BomHbl», «Keantosas puszukar. OCHOBHONH aKUEHT c/le/laH HAa OCBOCHHC 3HAHHH
0 (yHIaMeHTATLHEX (U3HYECKHX 3aKOHAX M [DMHLMLAX, JCKAIMX B OCHOBE COBPEMEHHOM
¢u3uueckoil KapTHHBI MHpA. BHIpA0ATHIBAHHE [IPEACTABICHHS O 3HAYCHHE (QU3HMKH
B NpoeCCHOHAIBHON ACATC/IBHOCTH H TIPH  OCBOGHHH OCHOBHOM mpo(hecCHOHATBHOM
MPOrpaMMbl, YMEHME JOIMYECKH MBIC/AHTh, ONEPHUPOBATL € AOCTPAKTHBIMH OOBEKTAMH H
OLICHUBATH JOCTOBEPHOCTE 2CTECTBEHHOHAYWHON WH(OPMALUH.

Peamuzanus JaHHOR nporpamMmsl 00eciieudT HOBBILCHHE YPOBHA (QyHIaAMEHTAIbHOM
(pu3HYECKON NOATOTOBKH, DN23BHTHE TOIHYECKOTO MLIIUICHHA CTYJEHTOB KaK CIEHHATHCTOB

CpENHEro 3BCHA. MOBLUIICHIE KaYuecTBa i'lp()(l)t?ICH"_‘I[‘EL'II-,I'[OI'O Oﬁpa?.OBaHHﬂ. Zlamran paﬁoqaa

mporpaMmMa MOKeT ObITs 4CHiO/b30BAHA JLIS W2y4cidi 1poQuIbHOH y4eOHOH XMCLHUILIMHBI
MVJ.02 dusuka o coendanbooctd 20.02.01  Oroiorudeckas (e30nacHOCTe  NPHUPOIHBIX
KOMILIEKCOB.
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_JIACT SKCIIEPTHOM OLIEHKH
PABOYEU ITPOI'PAMMEBI YYEEHOU AN CLHUITINHBI
(COOEPXATEJIbHAA DKCITEPTU3A)

IMpoBenena oskcmeptHas omenka [1YJ[.02 ®wusuka mis  cnenumansHoctn 20.02.01

DKosornyeckas 6€30MacHOCTb MPUPOTHBIX KOMIUIEKCOB

Pazpabotunk:  Xabapoa JI.Il., mpemomaBatens ['BIIOY HAO «Heneuxuit

SKOHOMHUYECKHU TeXHUKYM UM. B.I".Bonkosa»

arpapHo-

O6pazoBatenpHoe yupexaenue: ['BIIOY HAO «Henenxuit arpapHO-3KOHOMHUYECKHI TEXHHKYM HUM.

B.I'.BonkoBa»

oTC
Kpurepuu ouenku PITY ][] Ja | Her yre | lpume
TBY | YaHUS
er
OKcliepTr3a TUTYJIBHOIO JIMCTA
1. | naumenoBanue yupeaurens OY ykazaHO BEpHO +
2. | nanmenoBanue yupeautesnst OY obopmiieno B coorBercteuu ¢ TOCT OP/] +
3. | naumenoBanue OY coorBercTByeT ycTay OY +
4. | peKBHU3WTHI JIMIIEBOM U OOOPOTHOH CTOPOH TUTYJBHOrO JUCTa padoyeld mporpammsl | +
oopmiiersl B coorBerctBuu ¢ TpedoBanusmu ['OCT OP/]
5. | HanMeHoBaHMe YIeOHON AVCITUIUTMHEI COBNIagaeT ¢ HauMeHoBaHueM Bo ®I'OC +
6. | HaMMeHOBaHME JUCIMIUIMHBI BAPUATHBHOW YacTU COBMAJAeT C HAUMEHOBAaHWEM B | +
paboueM yueOHOM IIaHe U He MPOTHBOpedHT TpeboBanusm OI'OC
000pOTHASI CTOPOHA THTYJIBHOTO JIUCTA COJIEPIKHT: +
7. | mepeueHb MOKYMEHTOB, HA OCHOBAaHHWH KOTOPHIX paspaboraHa pabodas mporpamma | +
y4eOHON AUCITUTUTAHE
8. | HamMeHOBaHWE  OpraHHM3alUU-pa3padoTyrika pabodell  mporpaMmbl  ydeOHOWM | +
JUCLUILIMHBI B COOTBETCTBUH ¢ ycTaBoM OY
9. | damuauio, UMsI U OTYECTBO pa3pabOTYMKA MPOrpaMmbl (OJHOIO HIJIM HECKOJBKHX), | +
YUEHYIO CTEIEHb, 3BaHHE, JOJKHOCTD
Oxcneprrsa Pasnmena 1. IlacmopT mporpaMMbl y9eOHOW AUCIIMTLTAHBI
10. | Pasmen 1. «[lactopt mporpamMmbl yu4eOHOM JUCHMILIMHBD) COACPIKUT BCE IMYHKTHI M | +
oopMIIeH B COOTBETCTBHH ¢ (hopmMaToM pazbsicHeHni MOH PO
11. | lepeuensr mnpodeccuit/cnenmansHocTeit B myHkTe 1.1. «OO6macts mnpumeHeHus | +
MPOrpaMMbl» IMPEACTABIEH IOJIHO M JOCTOBEPHO, B COOTBETCTBHM C IIEPEUYHEM
npodeccuit/cnenmanpaocteit HITO/CITO
12.| B mysktre 1.1. yka3aHbl BO3MOXHOCTH HCIOJB30BaHUS nporpaMmel B | +
npodeccroHaIbHOM 00pa30BaHUH W/HUITH 00ydeHUHN
13.| Mynkr 1.2. «Mecto y4eOHOW JMCIUIUIMHBI B  CTPYKType  OCHOBHOH | +
npodeccuoHanbHOH 00pa30BaTENbHOM MPOrpaMMbl» YKa3blBaeT Ha IIPUHAIJICKHOCTD
JMCLUUIUIMHBI K Y9eOHOMY LIUKITY.
14. | Ilyakt 1.3. «llemn un 3amaun y4eOHON AWCHUIUIMHBEI — TPeOOBaHUSA K pe3yibTaram | +
OCBOEHWS Y4eOHOW AMCIUIDINHED) COOTBETCTBYET TpeboBarmsiM OI'OC
15. | [lepeuenp yMeHMIA ¥ 3HAHUI B BADHATHBHOMN YaCTH KOHKPETU3UPYET H/MIIH +
pacmmpsier Tpedoarns PI'OC (py HATMYNK BapUATUBHOW YacTH)
16. | HaumeHnoBaHue U coxepXaHWE OUCLUUIUIMHBI BapUaTHBHOW 4YacTW HE COBHAAaer c | +
WHBapUaHTHON YacThIO
17. | llyakr 1.4. «KomnyecTBO 4YacoB Ha OCBOeHHWE paboyeil mporpamMmbel y4deOHOH | +
JUCLUUIUIMHBD) COIEPXKUT pacHpeneieHHe YacoB Ha o00sA3aTENbHYIO ayIUTOPHYIO
Harpy3Ky, CaMOCTOSITENbHYIO paldoTy.
Okcneptusa Paznena 2. CtpykTypa u coliepkaHne yueOHOH IUCIUILTUHbL
18. | Tabmuma 2.1. «O6beM yueOHON AMCIUTUIMHEI U BUABI y4eOHOW pabOoThDy CONMEPKUT | +
[0YacoBOE PacIpeieNeHUe BUI0B YIEOHBIX paOd0T B COOTBETCTBUH C Pa3bsICHEHUSIMU
MOH P®
19. | Ctpykrypa coaepxkaHusi y4eOHOH MAWUCLHMIUIMHBI HE NPOTUBOPEUUT NpPUHLOMITY | +
npaxktukoopuentupoBanHoctd o0ydenus (BXKI B CIIO 64/48 — pekomeHgauuu 1o
paspaborke BYII CIIO m. 1.2)
20. | Tabmuna 2.2. «TemaTrnuecKuil mIaH U coJiepKaHue yueOHOH TUCITUTLIINHBDY +
OTpaXkaeT co/iepKaHue Y1eOHOH TUCIUILIMHBI
21. | Conep:xanue yaeOHOW AUCHUIUIMHBI COOTBETCTBYET TPEOOBAHUAM K YMEHUSIM U +
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22. | Conepkanue yueOHOM AUCLMIUIMHBI BADHATUBHOM YaCTH HE NMPOTHBOPEHMT
NOArOTOBKE MO Npogeccrm/crnennaibHOCTH

23. | CTpyKTypupoBaHue coziepKaHus y4eOHOro MaTepHuala B mporpaMme JUIaKTHIeCKH
1esec000pa3HoO M JIOTHHHO

24. | TemaTuka KypcoBbIX pabOT COOTBETCTBYET LIEJISIM U 3a[1a4aM OCBOGHHS yueOHOMH
JUCUMILTAHBI (IYHKT 3arOJIHSIETCS, €CJIM B MPOrpaMMe MCUMILIMHbI [IPE1yCMOTpeHa
KypcoBas pabota, a5 CIIO).

25. | YpoBHHU YCBOEHMS BCEX AMJAKTHYECKHX €IMHHLL MPOCTAB/ICHbI
Dkcneprrsa paszaena 3 «VenoBus peai3auuy y4eOHOH JUCLMILTHHbI)

26. | Paznen 3 «YcnoBus peanuzaiuu yueOHON JMCLUIIIMHbI COJAEPIKUT BCE MYHKTHI B
COOTBETCTBHH ¢ paszbsicHeHusiMu MOH PD

27. | Iynkr 3.1. «TpeboBaHust K MUHUMaIbHOMY MaTepHaJIbHO-TEXHUYECKOMY
00€ecreyeHno» COOTBETCTBYET COAEPKAHUIO yueOHON TMCLIMILIMHEI

28. | Tlepeuncnennoe o6opynosanue v cpecTea 00ydeHns KabuHETOB U 1abopaTopuit
00€eCIeurBarOT NPOBE/ICHHE BCEA BUA0B 3aHATHI, MPEyCMOTPEHHbIX IPOrPaAMMOM
yueOHOH JUCUMIUIUEDL.

29. | Myukr 3.2. «MHdopmarmornoe odeciiedeHne 00y4eHNs» CONEPIKUT NIEPEUEHb
y4eOHbIX M3aaHui, MIHTepHET-pecyPCoB, AOMOIHHTEILHOH JIHTEPATY Pbi

30. | OCHOBHBIE M AOMOJHUTE/IbHbIE HCTOUHMKM COOTBETCTBYIGT CONEPAAHHUIO MPOrPaMMbI
yueOHOM AUCLUIUIHHBDI

31. | OcHOBHBIE U JOMOJHUTEIbHbIE LCTOYHUKMA 0POPMIIEHD] B COCTBETCTBHH €
TpeOOBaHUAMH CTaHIAPTOB.
Dkcneprusa pasaeia 4 «KOHTpob M OLeHKa Pe3yIbTaToB OCBOEHkS JUCLMIUTHHBD)

32. | Pesynbratel 0Oy4yeHus (OCBOEHHbIE YMEHHS, YCBOEHHbIE 3HAHMS) TPECTaBIeHbl B
NOJHOM O0beMe (mepeuuciieHbl BCe 3HAHMS W YMEHWS, yKa3aHHble B MNacropre
1porpammbi)

33. | Kommiexe GopM U METOLOB KOHTPO/iA H OLEHKA OCBOCHHBIX YMCHMA M YCBOEHHBIX
3HAHUH COOTBETCTBYET O0'bEKTaM OLCHKH.

34. | BawmroueHue SKCriepra:
PeKOMEHI0BaHO K HCIONH30BAHIIO

3ameuanus:

Skcnepr: C.P. Xabapopa. yuutens, I'5OY HAO «Cpemnss nixona Nel r. Hapbsin-Mapa ¢ yriry6ieHHbIM
U3y4eHHeM OTIETBHBIX npeaMeToB nvenn [1.M. Criupuxuna»

/C.P. Xabaposa/




JIUCT AKCITEPTHOM OLIEHKU
PABOYEM ITPOI'PAMMBI YYEBHOU JUCLUIIINHbBI
(TEXHUYECKAS DKCITEPTH3A)

[IpoBeneHa sKciepTHAs OIIEHKA paboyeit mporpammbl yaeOHO# aucturnabl [TY J1.02 dusnka

cnenuanbHocTh 20.02.01 Dxonoruyeckas 6€30MaCHOCTb MPUPOAHBIX KOMIUIEKCOB
Pazpabotumnk: Xabaposa JI.I1.

Oo6pazoBarenbHoe yupexaeHue: I'BIIOY HAO «Heneukuii arpapHO-35KOHOMHUYECKHI TEXHUKYM HUMEHU

B.I'.Boakosa»

OkcnepTHas
Kpurepun onenku PITY /I OIICHKA
Ja \ HET
OkcnepTr3a 0QpopMIIeHHS TUTYIIBHOIO JHCTa U paznena «CoaepxaHue»
TUTynpHBIN TUCT NPEACTaBIEH +
HaumenoBanue mnporpamMmbl y4eOHOW ITUCHUIUIMHBI HAa TUTYJABHOM JIMCTE COBMAJaeT c | +
HaMMEHOBaHHEM AUCHUILIMHEI B TekcTe PI'OC
O60poTHasE CTOPOHA TUTYJIBHOTO JIMCTA MIPEJICTaBIeHa U 0(pOpMIIEHA +
Ha nunieBoit 1 060pOTHO# CTOPOHE TUTYJIHHOTO JINCTA PEKBU3UTHI TIPEICTABIICHBI +
Hymepanus ctpanun B «CoJiep>KaHun») COOTBETCTBYET Pa3MEIICHHIO pa3JIeloB IPOTPaMMBI +
Okcneprtu3za Paznena 1. [Tacnopt paGoueli mporpaMMbl y4eOHOM TUCITUILIMHBI
Pazgen 1. «IlaciopT paGodeii mporpaMMbl YI€OHOM TUCITUTLTMHBD) TIPEACTABIICH +
[Tynkr 1.1. «O61acTh NPUMEHEHHS POTPAMMBD» MPEICTABIICH. +
Bo3M0XXHOCTH HCTIONB30BaHUS TTPOTPAMMBI  TIPEICTABICHBI +
[Tepeuenr mnpodeccuit / cmnenmampHocTed B myHkre 1.1. «OOmacte mnpuMeHeHus | +
MIPOrpaMMBbD) MTPE/ICTaBJICH
[Mynkr 1.2. «Mecto y4yeOHOW IUCIUIUIMHBI B CTPYKTYpE OCHOBHOM mpodeccHoHampbHOM | +
00pa30BaTeNIbHOM MPOrpaMMbD) MPeICTaBJIeH
[Tynkr 1.3. «lenu u 3amaun yueOHOW AUCHMUIUIMHBI — TPeOOBaHUS K pe3yJabTaTaM OCBOCHHS | +
y4eOHOM TMCIUILIMHBD TPEICTaBICH
[Tynkr 1.4. «KomuuecTBO 4acoB Ha OcBOeHHE paboYeii mporpaMMbl YI€OHOU AUCITUTUTHHBIY +
IIpeJICTaBJIeH
O6beM MakcHUMallbHOM y4eOHOl Harpy3ku oOydaromierocs B MaclopTe MpOorpaMMsbl |+
MIpeJICTaBJIeH
O6beM 00s13aTeNIbHON ayIMTOPHON HArpy3KH B MAaclopTe MPOrpaMMBbl PEACTaBICH +
O6beM BpeMeHH, OTBEIGHHOTO Ha CaMOCTOSTEIbHYIO pa0OTy MpeCTaBlIeH +
Okcneptuza Paznena 2. CtpykTypa u conepkanue yueOHOM TUCIUTLINHBI
Paznen 2. «Ctpykrypa u coaepkanue yueOHOW TUCIMILTUHBI) MPEACTABICH +
Tabnuma 2.1. «O0beM yueOHOM TUCIUIUIMHBI U BUJBI Y4eOHOU pabOTh) MPEICTaBICHBI +
Tabmuma 2.2. «Tematudeckuil miaH U cojep)kaHne y4eOHON AMCHUIIITMHBD) PEICTABICHBI +
YpOBHU yCBOGHUS JUIAKTUYECKUX SAUHHUIL IPEACTABICHBI +
O6beM MakcHUMaTbHOM y4eOHOU Harpy3Ku 00ydaromerocs B MaclopTe MporpaMmmbl U +
tabnuie 2.1 coBnagaer
O0bem 00s13aTeTbHON ayTUTOPHON HArpy3KH B MacopTe Mporpammsbl, Tadbmaumnax 2.1 u 2.2 +
COBIAJAET
O06beM BpeMeHH, OTBEICHHOTO Ha CaMOCTOATEIbHYIO pPaboTy 0Oydaroluxcs, B Macrnopre +
mporpaMmel, Tabnunax 2.1 u 2.2 coBnagaer
Okcnepruza Paznena 3. YcnoBus peannzanuy yueOHON TUCIUIIIIHHEI
Pazgen 3 «YcnoBus peanuzanuy NporpaMmbl TMCHUIITUHBD) IPEACTABICH +
[TynkT 3.1. «TpeboBaHus K MUHUMAJILHOMY MaT€pPHAILHO-TEXHUIECKOMY 00ECTIeUCHUIO +
MIPEACTABICH
ITynkT 3.2. «HpOpMaImoHHOE obecrieueHne 00yUeHHsD MPEeCTaBlIeH +




Oxcneprasa Pazgena 4. KOHTpOsIb H OLICHKA PE3YJIbTATOB OCBOCHHUs! yYEOHON M CIATUIMHBI

Paznen 4. «KOHTpOJIb U OlEHKA Pe3yIbTaTOB OCBOEHHS yUeOHOH IMCIUIIIIMHBI» +
[PeACTABICH _

INepeuens 3HaHUI M YMEHUH TIpe/ICTaBlIeH +
Ilepeyers GOpPM H METO/10B KOHTPOJISL M OLICHKH Pe3yJIbTaTOB 00y4YeHUs NPE/ICTaBICH =+
IIporpamMma QHCIMITTHHEI MOKET OLITh HAlpaBjeHa Ha COIepKaTCIIbHYIO 9KCIIEPTH3Y

Dkcnepr: . ?‘w‘/(l{y().vnc 0.4.), npeoceoamens IIIK ecmecmeeHHO-HAVYHBIX _OUCYUNIUH
ITBHOY HAQ «Heneykui aecpapro-skouomuyeckuil mexnukym umenu B.I" Boixosay
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