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1. ObIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIbHOU JUCIHUIIJIMHBI 001 12 ®H3UKA

1.1. MecTo n1MCHUIIMHBI B CTPYKTYype o0pa3oBaTeabHoil nporpammsbl CITO

Oo6mieoOpazoBatenbHas gucuuminda OO/l 12 ®usuka ABISETCS 4YacThIO
MIPEAMETHON obmactu «OO0111eCTBEHHbIE HayKHn», U3y4aeTcs B
obmeoOpazoBarenbHoM 1ukie ydeOHoro mana OIIOII  CIIO «Tpowuikoro
TEXHOJIOTHYecKoro TexHukyma» npodeccun 43.01.09 «IloBap, KoHauTep», C
yueroM npodeccuonanbHoi HanpasienHoctu @I'OC CITIO

1.2. Ieau u mu1aHupyeMble pe3yabTaThbl:

1.2.1 Hesm 001meodpa3zoBaTe/ibHON JUCHUILIHHBI

Conepxanue mporpamMmbl  o0mieoOpa3oBaTeabHOM — qUCHUIIIMHBL  Du3uka
HaIpaBJI€HO Ha JOCTHKEHHE CIEAYIOIINX LeJIei:

e popMupoBaHHEe y OOYYAIOIIMUXCS YBEPEHHOCTH B IICHHOCTH OOpa30BaHMA,
3HAUUMOCTH (DU3UYECKUX 3HAHUM JJIE COBPEMEHHOTO KBaIU(HUIIMPOBAHHOTO
CHEIHATUCTA MPHU OCYIIECTBICHUU €ro Mpo(deCCHOHATBHON ACSITENTFHOCTH;

¢ (hOpMHUPOBAHHE €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH;

® OBJIaJIeHHUE CEUPUUECKON CUCTEeMON (PU3MUYECKUX MOHSTHM, TEPMHUHOJIOTHEN
1 CUMBOJIMKOM;

® OCBOCHHME OCHOBHBIX (PU3UUECKUX TEOPHIl, 3aKOHOB, 3aKOHOMEPHOCTEM;

® OBJIAJICHUE OCHOBHBIMM  METOAAMH  HAYYHOrO [O3HAHUS  MIPHUPOJBI,
UCIIOJIb3yeMbIMH B (pu3uke (HaONIOJEHUE, OINMCAaHUE, U3MEpPEHHUE, BBIJIBMKCHHE
TUIO0TE3, IPOBEACHUE SKCIIEPUMEHTA);

® OBJIAJICHUE YMEHUSMH 00pabaThiBaTh JaHHBIE HKCIEPUMEHTA, OOBICHITH
MOJIyYeHHBIC PE3YyJIbTaThl, yCTAaHABIMBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMHU
BEJIMYMHAMU B HA0JIFO1A€MOM SIBJIICHHUH, J€NAaTh BHIBOJbI;

e (OpMUpPOBAHHE YMEHHMs pellaTh (PU3MUYECKUE 3aJlayd pa3HbIX YpPOBHEU
CJIOKHOCTH;

® PA3BUTHC II03HABATCIIBHBIX MHTCPCCOB, HHTCIUICKTYAJIBHBIX MW TBOPYCCKHUX



CIOCOOHOCTEN B mpolecce MpUOOPETeHUsl 3HaHUN C MCIOJB30BAaHUEM Pa3IMUYHbIX
WMCTOYHUKOB WH(GOpPMAllMM U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHII;
yMeHUH (HOpMyIHpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3ULIMIO IO OTHOLIEHUIOK
buznueckoit nHGopMaK, TOTYyYaeMON U3 Pa3HBIX HCTOYHHUKOB,

® BOCIIMTAHWE YyBCTBA TOPJIOCTU 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

OcBoenue kypca O/] «®usuka» npeanonaraet peeHue CiIeayoIuX 3axa4:

e npuoOpeTeHHe 3HaHUM O PyHIaMEHTAIbHBIX (PU3UUECKHUX 3aKOHAX, JEKAITIX
B OCHOBE COBPEMEHHON (PU3MYECKON KapTUHBI MHUpPA, TMPUHLUIOB JEUCTBUS
TEXHUUYECKUX YCTPOMCTB M IMPOU3BOJCTBEHHBIX IPOILIECCOB, O HAaMOOJEEe Ba)KHBIX
OTKPBHITHSIX B 00JacTH (PU3MKH, OKA3aBIINX OMPEICISIONICe BIMSHUE HA Pa3BUTHE
TEXHUKH U TEXHOJIOTUU;

®  [IOHUMaHHUE (PU3NYECKOW CYIIHOCTH SIBJICHMH, MPOSBISIOLIMXCS B paMKax
ITPOU3BOJICTBEHHOM JAEATEIBHOCTH;

o OCBOEHHE CIIOCOOOB HMCMOJB30BAaHUS (PU3UYECKUX 3HAHUM I PEIICHHS
INPAKTUYECKUX W MpOo(ecCHOHANbHBIX 3a/ay, OOBSICHEHMs SBICHUHA TNPUPOIb,
MIPOU3BOACTBEHHBIX M TEXHOJOTMYECKUX MPOLIECCOB, MPUHLHUIOB JIEUCTBUS
TEXHUYECKUX MPUOOPOB U YCTPOHUCTB, 00ecrieueHrs 6€30MacHOCTH MPOU3BOACTBA U
OXpaHsbl IPUPOJIBI,

¢ (opMUpOBaHHE YMEHHUI pelmaTh y4yeOHO-IPaKTHUECKUE 3aJauu (PU3HUECKOTro
coziepKaHus C y4ETOM MPpodeCCHOHATHPHON HAIIPABICHHOCTH;

® IpUOOpPETEHNE OMbITa MO3HAHUS U CAMOIIO3HAHUS; YMEHUI CTaBUThH 3a/ayd U
pelaTth IpodeMbl ¢ Y4ETOM IPO(HeCCHOHATBHOM HAIIPaBIEHHOCTH;

e hopMUpOBaHNE YMEHUHN HCKAaTh, aHAIM3UPOBATh U 00padaTHIBATh (HU3UUECKYIO
uH(pOopMaLIo ¢ YY4ETOM Ipo(hecCHOHATBHON HAalIPaBIEHHOCTH;

® [IOJrOTOBKa OOYyYarOLIUXCsl K YCIEUIHOMY OCBOEHHUIO JUCIHUIUIMH U MOJyJen
PO EeCCHOHATIEHOTO HUKIIA: (POPMUPOBAHUE Y HUX YMEHUW U OIbITA AESTEIIbHOCTH,
XapakTepHBIX IS Tpodeccuil / MODKHOCTEW CIy)KallluX WA CHEIHaTbHOCTEH,
MOJTy4aeMbIX B PO(ECCHOHATIBHBIX 00pa30BaTeIbHbIX OPraHU3aIMIX;

® TOJArOTOBKA K (POPMHPOBAHUIO OOLIMX KOMIETEHUUA OyIylIero Crenuanucra:



caMo00pa3oBaHusl, KOMMYHHUKAllMW, MPOSBIECHUS TI'Pa)JTaHCKO-NATPUOTUYECKOM
MTO3ULMHN, COTPYAHUYECTBA, IPUHATHS PELICHUA B CTAaHJAPTHOM M HECTAHIAPTHOU
CUTyalUsIX, IPOCKTUPOBAHUS, IPOBEACHNUS (PU3NUECKUX U3MepeHuil, 3pPpeKTUBHOrO
¥ 0€30MacHOr0 MCIOIB30BAHUS PA3IUIHBIX TEXHUYECKUX YCTPOMCTB, COOMIOICHUS
IIPaBUJI OXPaHBITPyAa Ipu padoTe ¢ GU3nYeCKUMU IpubopaMu U 000PYJOBAHUEM.

OcoOeHHOCTh (POPMHUPOBAHUS COBOKYIHOCTH 3a7ady M3y4yeHUs (U3MKU IS
CHUCTEMBl  CpPEIHEro  Mpo(ecCHOHAIBHOTO  OOpa30BaHUS  3aKJIOYaeTcs B
HEOOXOUMOCTH peaau3aluu MNpodecCUOHATbHON HANpPaBIEHHOCTH pPEIIAeMbIX
3aj71a4, yuéra 0COOEHHOCTEN cdephl AeITeTbHOCTH OYIYIIUX CIIEHUAINCTOB.

B pe3ynpTaTe 0OCBOCHHS TUCITUTUIMHBI 00YYaIOIIUNACS 10JIZKeH 3HATD!

® CMBbICJ MOHATUI: (PU3NYECKOE SABJIEHUE, TUIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMOJEICTBHUE, 3JIEKTPOMAarHUTHOE IOJIe, BOJHA, (POTOH, aTOM, aTOMHOE fJpoO,
VOHU3UPYIOLINE U3IIYUECHUS,

® CMbICH (PU3NYECKUX BEJIIMYUH: CKOPOCTb, YCKOPEHHE, Macca, CHJla, UMITYJIbC,
paboTa, MEXaHWYECKasi SHEPrus, BHYTPEHHSSI SHEPrusi, aOCONIOTHAsT TEMIEpaTypa,
CpelHsAsl KWHETHYECKas DHEPrus YaCTUL BEIIECTBA, KOJMWYECTBO TEIUIOTHI,
AJIEMEHTAPHBIN MIEKTPUYECKUM 3apsiLL;

® CMbICT (PU3MUECKHX 3aKOHOB KIJIACCUYECKOM MEXaHMKH, BCEMUPHOIO
TATOTEHUs, COXPAHEHWs DHEPrMU, UMILYJbCa U DJIEKTPUYECKOro 3apsna,
TEPMOJUHAMUKH, 3JIE€KTPOMAarHUTHON HHAYKINH, (hoTodddekTa;

® BKJIQJ POCCHUHCKUX M 3apyOeXHBIX YYEHBIX, OKa3aBIIMX HauWOOJbIIEe
BIIMSTHUE Ha Pa3BUTUE (PU3UKH;

B pe3ynbpTaTe 0CBOCHMS JUCIUIUIMHBI 00YyYarOIIUNCS K0JZKeH YMeTh:

® MPOBOJAUTH HAOIIOJCHMUS, IJIAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI,

® BBIJIBUTATh TUIIOTE3BI U CTPOUTH MOJEIH,

® TPUMEHSATH MOJyYEHHbIC 3HAHUS MO0 (PHU3HMKE AJi1 00BICHEHUS Pa3HOOOPa3HBIX
(bu3nYeCKUX SBJICHUN U CBOMCTB BEIIECTB;

® MPAaKTUYECKU UCTOIb30BaTh PU3NUECKUE 3HAHMS,

® OILICHWBATH JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(POPMAIUH;



® ICHOJb30BaTh INPUOOPETEHHbIE 3HAHWS U yMEHHMsS JUIsl  pelIeHUsd
MPAKTHYECKUX 3a7ad IOBCEAHEBHOW KU3HU, oOOecmedeHus 0e30macHOCTH
COOCTBEHHOW  KHM3HHU, pPAIMOHAJIBHOTO  MPHUPOAOINOIB30BAHUS M  OXPaHBI
OKPYXarOIIEH CPEIbI.

® OIUCHIBATh M OOBACHATH (PU3UUECKHUE SIBIICHUS U CBOMCTBA TEJ: CBOMCTBA r'a30B,
KHUJIKOCTEH M TBEPABIX TEJ; 3JEKTPOMAarHUTHYIO HHAYKIMIO, PacHpOCTpaHEHUE
AIIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOWCTBA CBETA; M3Iy4YE€HHUE U MOIJIOIICHUE CBETA
aToMoM; (hoTorhdexT;

® OTJIMYATh TUIIOTE3bl OT HAYYHBIX TEOPHIl;

® JieNaTh BBIBO/IBI HA OCHOBE AKCIIEPUMEHTAIbHBIX JAHHBIX;

® MPUBOAMUTH IMPUMEPHI, MOKA3bIBAIOIINE, YTO: HAOJIONEHUS U HKCIEPUMEHT
SBIISIIOTCS. OCHOBOW [IJIS1 BBIBMDKEHHUSI THUIIOTE3 M TEOPHi, MO3BOJSIOT MPOBEPUTH
HMCTUHHOCTh TEOPETHUYECKHUX BBIBOJIOB; (hU3MUECKass TEOpHUs JaeT BO3MOXKHOCTb
OOBSICHATh M3BECTHBIC SIBJICHUS MPUPOJBI U HaydHbIe (PaKThI, MPEIACKA3HIBAThH €IIle
HEU3BECTHBIC SBIICHUS;

® MPUBOJAUTH MPHUMEPHI MPAKTUYECKOTO HCHOIb30BaHUS (DU3MUECKUX 3HAHUM:
3aKOHOB MEXAaHHWKH, TEPMOJAMHAMUKH ¥ DJJEKTPOJMHAMUKA B JHEPIeTHKE,;
pa3NMYHBIX BHUAOB OJJICKTPOMATHUTHBIX W3IYYCHMA [JIA Pa3BUTUS paguo |
TEJIEKOMMYHUKaLUN, KBAaHTOBOW (DU3UKHU B CO3/1aHUU SJEPHOI SHEPIreTUKHU,JIa3€POB;

® BOCIIPUHUMATh M Ha OCHOBE IIOJNyYCHHBIX 3HAHUA CAMOCTOSTEIHHO
olleHWBaTh WH(MOpMaIMio, cojaepkamntyrocs B coodmenusx CMU, Hurtepnere,
HAyYHO-TTOMYJISIPHBIX CTaThsIX.

® MPUMEHSATH NOJYUYCHHBIC 3HAHUS JJIS pelIeHUs (PU3NUECKUX 3a/1a4;

® OMNpEeneNsaTh XapakTep (U3NYECKOro Ipolecca Mo rpaduky, Tabmule,
dopmyne’;

U3MEPATH Pl (PU3NYECKUX BEJIIMYUH, MPEJCTABIISAS Pe3yibTaThl MU3MEPEHUH C

YYETOM HUX MTOIPEIIHOCTEN.



1.2.2.Pe3yabTaThl 0CBOCHHS 0011€00pa30BaTebHON TUCHUILIUHBI B c00TBeTCTBHU ¢ PI'OC CIIO u Ha ocHOBe

ProcC Coo.
Kox IInanupyemble pe3y/1bTaThl OCBOCHHS IIPOrPAMMBI 110 JMCIUILIHHE
U HAaMMEHOBaHHE
(popmupyembIx O0mme JAucuMiuinHapHbIe
KOMIIeTCHIIUH

OK 01. BeiOupats
CIIOCOOBI pelICHUs 3a1a4
npodeccrnoHaIbHOM
JeSTEITbHOCTH
PUMEHHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JInyHOCTHBIE pE3ynbTaThl JOJDKHBI OTpaXkaTb B YacCTH
TPYIOBOT'O BOCIIUTAHHUS:
- TOTOBHOCTb K TPyZAY, OCO3HAaHUE LIECHHOCTU MacTepCTBa,

Tpynoooue;

- TOTOBHOCTh K aKTHBHOM JIeSITEILHOCTH
TEXHOJIOTHYCCKOM

n COLIMaTLHOMN HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATh,  I[UIAHUPOBaTH M CAMOCTOSITEJILHO

BBIIIOJIHSATH TAKYIO JAESTEIbHOCTD;
- HHTEpeC K pa3iuyHbIM cdepam mnpodeccHoHaIbHOMI
JIeATEIbHOCTH,

- TOTOBHOCTH M  CIIOCOOHOCTH K  OOpa30BaHHIO
U caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HH,
MertanpeamMeTHble pe3ybTaThl 10JKHBI OTPaXaTh:
OsnaneHue YHUBEpCaIbHBIMU y4eOHBIMU
MI03HABATEJIbHBIMU JIEHCTBUSAMU:

a) 0a30BbIE JTOTUYECKHUE JICHCTBUS:

CaMOCTOSITENIbHO  ()OPMYJTHPOBATh M  aKTyaJU3UPOBAThH

npodiemy, paccMaTpUBaTh ee BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHHUS
JUIL  CpaBHEHHUs, KiacCUPUKAIMU W 00O0OIIEHUS;
OTIPECIIATh 1eNIA ACSITEILHOCTH, 3a7aBaTh IMapaMeTpPhl H
KPUTEPUHU

UX  JIOCTVDKCHUS,  BBISABIATH  3aKOHOMEPHOCTH H
IIPOTHUBOPEYHS

B PacCMAaTPUBACMBIX SIBJICHHSIX
0) 6a30BbBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:
- BIIAQJCTh HAaBBIKAMU Y4eOHO-MCCIICJIOBATEIBCKON H

IIP6 1. CdopMUPOBAaHHOCTH TPEACTABICHUH O POJIH
1 MecTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHOW HAy4HOM
KapTMHE MHUpa, O cUcTeMooOpasyroueid poiu (Gu3mku
B Pa3BUTUHU €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX

TEXHOJIOTHI, O BKIAJE€ POCCUUCKUX U 3apyO0eKHBIX
VYCHBIX-(OU3UKOB B  pPa3BUTHEC HAyKW; IMOHUMAHHE
buzndecKoi CYILIHOCTH HaO0JII01aEMBIX SIBIICHUH

MUKPOMHpPA, MaKpOMUpa U METaMHpa; MOHUMaHUE POJIU
aCTPOHOMUU

B MPAKTUYECKOW JEATEIIbHOCTH YEJIOBEKA W JAJIbHEHILEM
Hay4YHO-TEXHUYECKOM pa3BUTHH, posu buzuku
B (opMupoBaHHHM Kpyro3opa © (QYHKIHMOHAIBHOM
IPAMOTHOCTH YE€JOBEKAa [UIsl PpELIEHUs MPaKTHUYECKHX
3ajady;

I[IP6 2. CdopMUPOBAaHHOCTH YMEHUN paclO3HABATH

¢usnveckue  sBIeHUS ~ (Tpomecchl) W OOBACHATH
UX Ha OCHOBE H3YYEHHBIX 3aKOHOB, paBHOMEpPHOE
U PaBHOYCKOPEHHOE  MpPSIMOJUHEHHOE  JBUXKEHHE,

cBOOO/ZIHOE TaJeHHWEe Tell, MABM)KEHHE IO OKPYKHOCTH,
WHEepIU, B3aUMOJICCTBUE  TeEII, KOJIe0aTeIbHOE
JIBUKEHHE, PE30HAHC, BOJIHOBOE MABIKeHHUE; auddysus,
OpOYHOBCKOE JIBFDKEHUE, CTPOCHHE KUIKOCTCH U TBEPJIBIX
Tel, W3MEHeHHWe o0beMa Telal Tpu  HarpeBaHHH
(oxJlax/1eHuu), TEIJIOBOE  paBHOBECUE, HCIIApPEHHUE,
KOHJICHCAIlUs, IUTABJICHUE, KPUCTAJUTM3allUs, KHUIICHHE,
BJIIAJXHOCTh BO31yXa, CBS3b CPEIHEH KHUHETUYECKOU
SHEPTUHU TEIJIOBOTO ABM)KEHHUS MOJIEKYN C aOCOIIOTHOM
TEMIIEpAaTypOr, TOBBIIICHUE JMJABJICHUS Ta3a IpU €ro




NPOCKTHON  JICATENBHOCTH, HABBIKAMU  Pa3pCHICHHS
npo0Jem;

- BBIBJATH  IPUYHMHHO-CIICJICTBEHHBIC  CBSI3U  H
AKTYaJIM3UPOBATh 3aaavy, BBIIBUT'aThb TUIoTE3Yy cc

pElIeHUs, HAaXOOUTb AapryMEHThl M JOKa3aTeJbCTBa
CBOMX YTBEpXKICHUH, 3aaBaTh IIApaMETPbl U KPUTEPUH
peleHus;

- aHAIM3MPOBATH IIOJYYEHHBbIE B XOJ€ DPELICHHs 3a7a4d
pe3yJbTaThl, KPUTUYECKH OLICHWBATH UX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETb IIEPEHOCUTh 3HAHMsS B II03HABATEIBHYIO H
IIPAKTUYECKYIO YaCTH KU3HEEATEIbHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX NPEIMETHBIX
o0OJacrei;

- BBIIBUTaTb HOBBIE HJEH, NpeylaraTb OPUTMHAJIbHBIC
IIOAXO/BI Y PELICHHUS,

- IPOSIBJISITh  CIOCOOHOCTh MX HCHOJB30BAHUSA B
II03HABATEJILHOW U COLIMAIIBHOW ITPAKTUKE

HarpeBaHUU
B 3aKpBITOM COCYyJe, CBS3b MEXAY MapaMeTpaMu
COCTOSIHMS Ta3a B M30IpoIeccax; D3JICKTpHU3aIus Tell,
B3aUMOJICHICTBUE 3apsii0OB, HArpeBaHHWE MPOBOJHUKA C
TOKOM, B3aMMOJICCTBHE MAarHMTOB, JJICKTPOMArHUTHAS
WHIYKIUS, JEHCTBUE MAarHUTHOTO TOJI Ha IPOBOJHHUK C
TOKOM

U JABUXKYIIUWACS 3apsii, AJIEKTPOMATHUTHBIE KOJIEOaHUS
W BOJIHBI, TPSIMOJUHEHHOE paCIpPOCTPAHCHHE CBETa,
OTpaKeHHE, TpeoMIIeHHe, MHTepPepeHIHs, AU(PaKIH
u TTOJIsSIpU3aIUs CBeTa, JTUCTIePCHUS CBETa;
dotoanekTpudeckuii  3QQPeKT, CBETOBOE  JaBJICHHUEC,
BO3HMKHOBEHHE JIMHEHYATOr0 CIEKTpa aToMa BOOPOjaA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

[IP6 3. BnageHue OCHOBONOJIATAIOMMMU (HU3UICCKUMHU
MOHATUSAMM W BEJIMYMHAMH,  XapaKTEPU3YIOIIUMHU
(dbu3uYecKrue MpoIecChl (CBA3aHHBIMU C MEXAHHUYECKUM

JABHXCHHEM, B3aHMOI[€fICTBH€M TCJI, MCEXaHMYCCKHMU
KoJIe0aHUSIMH n BOJIHAMM, ATOMHO-MOJICKYIISIPHBIM
CTPOCHUCM BC€IICCTBA, TCIIJIOBBIMU ImpoueccamMu,

AJEKTPUYECKUM W MAarHUTHBIM TOJIIMH, 3JEKTPUUYECKUM
TOKOM, DJICKTPOMAarHUTHBIMH KOJICOAHWSIMH M BOJHAMH,
ONTHUYECKUMHU  SIBJICHUSIMH; KBAHTOBBIMHU  SIBJICHUSIMU,
CTPOCHHUEM aTOMa M aTOMHOTO fJIpa, PaIMOAKTUBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJATralOIMIMMU  aCTPOHOMHUYECKUMHU
MOHATUSMHU, MO3BOJISIOIIMMH XapaKTEPU30BaTh MPOLIECCHI,
MPOUCXOASAIIME Ha 3BE3[aX, B 3BE3/IHBIX CHUCTEMaXx,
B MEXTaJJaAKTUYECKOW cpesie; JBIKEHHE HEOECHBIX Tel,
3BOJIIOLIMIO 3Be3/1 U BeenenHoi;

I[IP6 4. BnageHwe 3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TeopusMH (3akoH BcemupHoro Tsrorenus, [, II u III
3akOoHbl HBIOTOHA, 3aKOH COXpPAaHEHHUS MEXAHUYECKOU

OHEpPIrur, 3aKOH COXpAaHCHHUA  HMIIYJIbCA, IMPHUHIMIT
Cyneprno3snuuun CHJ1, IMPUHIUIT PAaBHOIIPABHOCTHU
HHCPpUOHUAJIbHBIX CHUCTEM OTCUCTA, MOJICKYJISIPHO-

KHHCTHYCCKYIO TCOPHUIO CTpPOCHHA BCIICCTBA, Ia30BLIC




3aKOHBI, TEpBBIH  3aKOH TEPMOAMHAMHUKH;  3aKOH
COXPAaHEHHUs DJIEKTPUUECKOTro 3apsna, 3akoH KysoHa,
3akoH OMa s ydacTka 1enu, 3akoH Oma Il MOJTHOU
AJIEKTPUYECKON 1enu, 3akoH JDxoyns - JleHua, 3akoH
9JIGKTPOMArHUTHOM  MHIAYKLMH, 3aKOH  COXpPaHEHMs
SHEPruy, 3aKOH MPSAMOJIMHENHOIO pPacCIpOCTPaHEHUS
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEIOMIICHUS
CBETa; 3aKOH COXPAHEHMsI HHEPruH, 3aKOH COXPAHEHUs
UMIIyJIbCa, 3aKOH COXPaHEHMs 3JIEKTPHUUYECKOro 3apsja,
3aKOH COXpaHEHMsI MaccoBOro 4ucia, mocryiaTel bopa,
3aKOH PaliOaKTUBHOTO pacrnaza); yBEpEHHOE
HCI0JIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH MpHU aHalIn3e
(bu3NYeCKUX SBJICHHUH U MPOLIECCOB;

I[IP6 6. BrnageHne OCHOBHBIMH METOJaMH HAYYHOTO
MO3HAHUA, MCIOJIB3YyEeMbIMH B  (U3UKE: HPOBOJIUTH
npsiMble ¥ KOCBEHHbBIE M3MEpEHUs] (PU3MUYECKUX BEITUYHMH,
BbIOMpAas ONTHUMaJbHbIN COCO0 M3MEPEHUS U HUCIOJB3Ys
M3BECTHBIE METOJBI OLICHKH IIOIPEIIHOCTEN W3MEpPEHHI,
IIPOBOJIUTH HCCJEIOBAHUE 3aBUCUMOCTEH (U3NYECKUX
BEJIMYMH

C UCHOJb30BAHUEM IMPSIMbIX M3MEPEHUH, OOBACHATDH
MOJyYCHHbIE  Pe3yJbTaThl, HCHOJB3ysd  (pusmueckue
TEOPUM, 3aKOHbI UM IOHATUS, U JelaThb BBIBOABI;
co0IroIaTh MpaBmiia 0e30MacHOr0 TPyAa MPH MPOBEICHUH
HUCCIIEI0OBAHUNI

B paMKax y4eOHOro OKCHepUMEHTa U  y4eOHo-
HCCIIEIOBATENIbCKONW JIESITEIbHOCTH C HCIOJIb30BaHUEM
IU(PPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
o0opynoBaHusi;  COPMHPOBAHHOCTb  IPEJICTaBICHUH
O METOoAaxX IIOJIyYEHHUS HAYYHBIX AaCTPOHOMHUYECKHUX
3HAHUM;

I1P6 7. ChopMHpPOBaHHOCTh YMEHHS peliaTh PacyeTHHIC
3aJjaud  C SBHO 3a/JaHHOW (U3HYECKOH MOJEIbIO,
UCTONB3Ysl (PU3MYEecKHe 3aKOHBI M MPHHIUIBL, HA OCHOBE
aHaJM3a ycJIOBUA 3a/1a4M BBIOMpaTh (PU3UYECKYIO0 MOJEIb,
BBLICNATh  (U3MYECKHE  BEIMYMHBI U (OPMYIIHI,
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Heo0X0aUMBIE

JUISE €¢ pEIICHUs, MPOBOJUTH PACUEThl M OIICHUBATH
pEaTbHOCTh  IOJNYYEHHOTO  3HaueHWsl  (U3HYCCKOUN
BEJIMYMHBI; PEIIaTh Kad4eCTBEHHBIC 3aadd, BBICTpanBas
JIOTHYECKU HEMPOTHBOPEUYHMBYIO IICMIOYKY PACCYKIACHUN
C OIOpOM Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU
1 (HU3HYCCKUE SIBICHHUS

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MIOMCKA, aHAJIHM3a

Y UHTEPIIPETALUN
uHpOpMauU

1 MH(pOpPMaIMOHHBIC
TEXHOJIOTUH

JUTSL BBITTOJTHEHHUS 33144
npodeccrnoHaIbHOM
JeSTEITbHOCTH

JIMuHOCTHBIE PE3yNbTATHl JIOJDKHBI OTpPAXaTh B YacTH
LIEHHOCTH Hay4YHOT'O IMO3HAHMS:

- c(OpMHPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl ¥ OOIIECTBEHHOM IPAaKTHKH, OCHOBAHHOTO Ha
JMaore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B IIOJIMKYJITYPHOM MUDE;

- COBEpILICHCTBOBAHME S3BIKOBOM M  YHTATEIbCKOU
KYJIBTYpBl KaK CpeACTBa B3aUMOACUCTBUS MEXIY JIIOJbMU
Y TIO3HAHUS MUDA;

MertarnpeMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
OBnanenue YHUBEPCAIbHBIMU Y4eOHBIMH
II03HABATEJIbHBIMU JIEHCTBUAMMU:

B) pabota ¢ napopmarmei:

- BIQJETh HaBbIKAMHU IOJyYEHUS HHPOpPMALUU U3
HCTOYHUKOB pasHBIX THUTIOB, CaMOCTOSITEITEHO
OCYLIECTBJIATh TOUCK, aHaJM3, CUCTEMAaTH3alUI0 M
UHTEPIpPETANi0 HHPOPMALIUN PA3THYHBIX BUJOB U POPM
IPECTaBICHHUS;

- UCTIOJIb30BATh cpeacTaa MH(POPMALIMOHHBIX
U KOMMYHUKALIMOHHBIX  TEXHOJOTMH B  peLICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPTaHU3AIIMOHHBIX
3aja4 ¢ co0uoieHueM TpeOOBaHUN SPrOHOMUKHU, TEXHUKU
0€30I1aCHOCTH, TUTUEHBI, PECypCOCOEepEeKeHUs, TIPABOBBIX
U OTMYECKMX  HOPM, HOpPM  HH(POPMALUOHHOM
0€e30I1aCHOCTH

I[IP6 5. YmeHue yduTHIBaTh TPAHULBI TPHUMEHEHHUS
M3YYEHHBIX (DU3MUECKUX MOJeNiel: MaTepuaibHas TOUKa,
WHepIUalibHas CUCTeMa OTCUETa, HCATbHBIN Ta3; MOACIH
CTPOCHHS Ta30B, KUJKOCTEH U TBEPABIX Tell, TOUCUHBIN
QJIEKTPUUYECKUI  3apsii,  sIepHas  MOJAeIb  aToMa,
HYKJIOHHAsi MOJIellb AaTOMHOTO fAJpa TMpHU PpPEUICHUH
bu3HUecKuX 3a/1a4;

I[MP6 9. CdopMUpPOBAaHHOCT COOCTBEHHOW TMO3HUIIHH
10 OTHOIIEHUIO K (pr3nveckoi nH(OPMALIUU, TIOTydaeMOM
U3 pa3HbIX UCTOYHUKOB, YMEHUH HCIOIb30BaTh LU(PPOBLIE

TEXHOJIOTUU JUIS IIOMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpeTallud U NpeACTaBlIeHUs y4eOHOW M HaydHO-
MONYJIIPHOM nHpOpMALINH; pasBUTHE YMEHUH

KPUTHYCCKOI'O aHaJIn3a nonyqaeMoﬁ I/IH(1)OpMaI_[I/II/I

OK 03. IInanupoBath
U peaJin30BBIBAThH

JIn4HOCTHBIE pEe3yJIbTaTbl AOOJIKHBI OTpa»XaTb B YaCTHU
JAYXOBHO-HPABCTBCHHOI'O BOCIIMTAHMA:

I[IP6 9. CdopMUpPOBAaHHOCT COOCTBEHHOW MO3HUIIMH
110 OTHOIICHUIO K (hU3UYECKON HH(MOPMAIUH, T0JIydaeMOM
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COOCTBEHHOE
npodeccuoHaIbHOe

Y JINYHOCTHOE Pa3BUTHE,
IPEINPUHIMATEIBCKYIO
JeSITeTbHOCTD

B npodeccruoHaIbHON
cdepe, UCIIOTB30BATD
3HaHMA 110 IPABOBOM

1 (pMHAHCOBOM
IpPaMOTHOCTH

B Pa3JIMYHBIX
KU3HEHHBIX CUTYaIUIX

- CIOCOOHOCTH OLCHUBATb CUTyallUKO W I[PUHHUMATH
OCO3HAHHBIE pELICHUSA, OPUECHTHUPYACH Ha MOpPAIbHO-
HpPaBCTBCHHBIC HOPMBI
W LIICHHOCTH;

-OCO3HAHHUC JIMYHOI'O BKJIaA B IIOCTPOCHHC YCTOﬁQHBOFO
Oynymiero;

MeTaHpeI{MCTHHC PE3YJIbTAaThl JOJIKHBI OTpaKaTh:

OBaajgcHue YHUBEPCATHLHBIMH PETYJISITHBHBIMHU
NEUCTBUSIMU:

a) CaMOOpTaHMU3aIUSA:

- CaMOCTOATENbHO  OCYIIECTBISATH  IO3HABATEIILHYIO
NESATEIIbHOCTh,  BBISABIATH  MPOOJEMBI, CTaBUTh H

dbopMynupoBaTh COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHON
JeSITeIbHOCTH

Y )KU3HEHHBIX CUTYaIIUAX;

- CaMOCTOSITENIFHO COCTaBIISITh IUIAH PEIICHHs TMPOOIeMBbI
C yY4eTOM UMEIOIUXCS  PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTCHUM;

0) CaMOKOHTPOJIb:

UCTIOJIB30BaTh MPUEMBI PeICKCHH [T OLICHKH CUTYaIluH,
BbIOOpA BEPHOTO PEILICHUS;

- YMETh OILICHWUBATh PUCKA U CBOCBPEMEHHO MPHHUMATh
pEIICHUs IO UX CHUKEHUIO

M3 pa3HbIX UCTOYHHKOB, YMGHI/Iﬁ HCIIOJIB30BAaTh I_[I/I(prBBIe

TEXHOJIOTUU JUTS IIOMCKA, CTPYKTYpUPOBaHUS,
MHTEpHpeTalud M NpeACTaBlIeHUs Y4eOHOW M HaydHO-
MONYJIIPHOM nH(pOpMAIINH; pasBUTHE YMEHUH

KPUTHYCCKOI'O aHaJIn3a nonyqaeMoﬁ I/IH(1)OpMaI_[I/II/I

OK 04. O¢ddexruBHO
B3aUMOICHCTBOBATh
u paboratb
B KOJUICKTHBE
Y KOMaHJIe

JIMYHOCTHBIE PE3yNbTaThl JOJDKHBI OTpaXKaTh B YacTH
[IEHHOCTU HAYYHOT'O MMO3HAHUS:

-OBJIIQJICBAHNC HABBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOM,
MIPOCKTHOM M COITUATILHOM JIeITEIbHOCTH;
MertanpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPaXaTh:
OBnaneHve  yHHBEpPCAIbHBIMU  KOMMYHHKATHBHBIMU
JEUCTBUSIMU:

0) cOBMECTHAs ICSITEIIbHOCTD:

- MOHUMATh W HCIIOJIb30BATh MPEHMYIIECTBA KOMAaHTHOM
Y UHIMBUTyalIbHOM paboTHI;

- BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX JCHCTBHIA
C yuyeToM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKIOTro
YJIeHA KOJIJICKTHBA,

I[1P6 10. OsnageHue yMmeHUsMH pabOTaTh B TpyIHIe
C  BBIIOJHEHHEM pPAa3IUYHBIX COLMAIBHBIX  POJIEH,
TUTAHUPOBATh paboty TpYTIIIBI, panroHaIbHO
pacupenensTh  JESTeNbHOCTh B HECTaHAApTHBIX
CUTyallUsX, aJCKBATHO OIICHWBATh BKJIAJ KaXJOTO W3
YYaCTHUKOB TPYIIIBI
B peIlIeHHE pacCMaTpUBAEMON POOIIEMBI
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- TpUHUMATh LEJIM  COBMECTHOM  JEATEIBHOCTH,
OpraHM30BBIBATH M KOOPAMHMPOBATH JIEUCTBUSA II0 €€
JOCTHKEHHUIO: COCTABJIATH IUIAH JCHCTBUM, pacIpereisTh

pojlil C Y4ETOM MHEHHMH y4YaCTHUKOB, OOCYXIaTb
pe3yibTaThl COBMECTHON pabOThI;

-OLIEHMBaTh KauecTBO CBOEr0 BKJIaga M  KaXI0ro
y4yaCTHMKA KOMaHAbl B  OOmMH  pe3ynbTaT  Io
pa3paboTaHHBIM KPUTEPUSIM;

Onagenue YHHUBEPCATIbHBIMHU PeryasTUBHBIMU
JICUCTBUSMMU:

T) IPUHATHE ce0s ¥ IPYTHX JIOCH:
- MPUHUMATh MOTUBBI M apTYMEHTHI APYTUX JIIOJCH TpH
aHAJIN3¢ PE3yJIbTATOB JICATEIILHOCTH

OK 05. OcymiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHMKAIMIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuun
C Y4ETOM OCOOCHHOCTEMH
COLIMAJIbHOTO U
KYJIbTYPHOTO KOHTEKCTa

JlugHOCTHBIE pE3yNabTaThl JIOJDKHBI OTpaXkaTh B YaCTH
JCTETUYECKOTO BOCIIUTAHUS

- ACTETUYECKOE OTHOILICHHUE K MHpPY, BKIIOYAs ICTETUKY
ObITa, Hay4HOTO U TEXHUYECKOTO0 TBOPYECTBA, CIIOPTA,
Tpyna

1 OOIIECTBEHHBIX OTHOILICHHI;

B 00JIaCTH MAaTPUOTHUECKOTO BOCIIUTAHUS TIPOSIBIISITh:
-IICHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M TIPUPOJHOMY HACJICAUIO, TAMITHUKAM,
TpaauiusaM HaponoB Poccum, moctmwkeHusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPYIE;
MertanpeamMeTHbIe pe3ybTaThl T0JKHBI OTPaXaTh:
OBnajneHue  yHUBEpPCAJIbHBIMH  KOMMYHHMKATHBHBIMU
NEUCTBUSIMU:

a) o0uieHue:

- OCYIIECTBIJISITh KOMMYHHKAIIUU BO BCEX cepax KU3HH;

- Pa3BEpHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHUS
C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

IIP6 1. CdopMUPOBAaHHOCTH TPEACTABICHUH O POJIH
U MecTe (U3MKH M aCTPOHOMHUH B COBPEMEHHOW Hay4yHOH
KapTHHE MHpa, O CHUCTeMOOoOpasyromend poiu (Gu3uku
B Pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKU H COBPEMEHHBIX
TEXHOJOTUH, O BKJIAAC POCCHHCKHX U 3apyOeIKHBIX
YUYCHBIX-QU3UKOB B pa3BUTHE HAayKd; IOHHUMaHHE
¢Gu3nueckoil  CymHOCTH  HaONIOJaeMbIX  SIBJICHUUN
MHUKPOMHpPaA, MaKpOMHUpa ¥ MEraMupa; MOHHNMaHHE POJIU
aCTPOHOMHHU

B NIPAKTUYECKON JICATEIIFHOCTH YeNIOBEKAa M JabHEeHIIeM
HAYYHO-TCXHMYECKOM  Pa3BUTUHM,  poid  (DU3HKHK
B (GOpMUPOBaHMU Kpyrozopa # (yHKIHOHAIBHON
IPAaMOTHOCTH YEJIOBEKAa JUIS PEIICHUs MPAKTUYCCKUX
3amaq

OK 07. CopneiicTBoBaTh
COXPaHEHHUIO
OKpY>KaroIlIeu Cpeibl,
pecypcocOepexeHuIo,
MPUMECHSITh 3HAHMSI 00

JIngHoCTHEBIE PE3YIbTATbl MOOJIKHBI OTpaXaTb B YaCTH
9KOJIOTHYECKOTO BOCIIUTAHUS:

- c(hOpMUPOBAHHOCTh  SKOJIOTUYECKOH  KYJIBTYPHI,
MIOHUMaHue BIIUSTHUSA COIMAJIbHO-?PKOHOMHYECKHUX
MPOLIECCOB HA COCTOSHUE MPUPOJHON M COLMAIBLHOMU

I[MP6 8. CdopmupoBaHHOCTE YMEHHS  MPUMCHSTH
MOJyYEHHbIE  3HAHUS Ul  OOBSICHEHHWsS  YCJIOBUM
npoTekanus (U3NYECKUX SIBICHUA B TPUPOAC U JUIS
IOPHUHATHS T[PAKTHYCCKUX PELICHHH B IIOBCEIHEBHOM
YKU3HHM JIJIs1 00ecreueHHs 0€30IaCHOCTH IPH OOPAILCHUH C
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M3MEHEHUHU KJIMMaTa,
IIPUHLIMIIBI OEPEKITUBOTO

Cpcabl, OCO3HAaHHUC Ir100a7I5HOTO

HKOJIOTUYECKUX MPOOIIEM;

Xapakrepa

OBITOBBIMU TIPUOOPAaMU U TEXHUYECKUMHU YCTPOWCTBAMU,
COXPAaHCGHUS  3J0POBbSI W COOJIOACHHS  HOPM

IIPOU3BOJICTBA, - IUIAaHUPOBAaHHME U  OCYILIECTBIECHHME JIEHCTBUH B | DKOJIOIMYECKOrO IIOBEJIEHUS B OKpYKAIOLIEH Ccpenc;
3pPEKTUBHO OKpy)Kalolel cpeae Ha OCHOBE 3HAaHUS  IIeJiel | MOHMMaHUue HEOOXOIUMOCTH NPUMEHEHHS JTOCTHIKCHUH
JEMCTBOBATh YCTOMYHMBOI'O Pa3BUTHUS YEJIOBEUECTBA; ¢buzukn U TEXHOJOTMH  UId  palUOHAJIbHOIO
B UpE3BBIYAITHBIX AKTUBHOE HENpUATUE JEUCTBUN, NPUHOCIIIUX BpeX | MPUPOAOINOIb30BAHUS

CUTYyaLUsIX OKpY’Karolen cpene

K 2.3 - TOTOBHOCTb K aKTUBHOM JCSATEIHHOCTH [Tp6 09- ymeTs hopMUPOBATH COOCTBEHHYIO TIO3HIIHIO 110
OcyuiecTBisITH TEXHOJIOTMYECKOW U COLMAIbHON HAIPABICHHOCTH, OTHOIICHMIO K (pu3ndecKor HHPOPMAIUH, TOTydaeMoil 13
IIPUTOTOBJICHUE, CIIOCOOHOCTh MHULIMMPOBATh, IIJIAHUPOBATH U pa3HBIX HCTOYHUKOB, YMEHHI UCTIOIH30BATh U (PPOBEIE
TBOPUYECKOE CaMOCTOSITEIIBHO BBIIOJIHATH TAKYIO JAESATENbHOCTD TEXHOJIOI'MH JUJIS TIOMCKA, CTPYKTYPUPOBaHUS,

odopmiieHre U
MTOJITOTOBKY K
peanu3alu Cyrnos
Pa3ZHOOOpa3HOTO
aCCOPTUMEHTA

- WHTEpEeC K pa3indHbIM cepam npodeccruoHaIbHON
JEeSATSIIbHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oymymiel mpodeccuu U PeaTn30BbIBaTh COOCTBCHHBIC
JKU3HCHHBIC ITJIaHBI

- CaMOCTOSTENILHO (DOPMYITUPOBATh U AKTYAIU3HUPOBAThH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- OCYILIECTBJIATH IIeJICHANPABIICHHBIN MTOUCK ITEPeHOCa
CPE/ICTB U CIIOCOOOB JCUCTBUS B MPO(HECCHOHAIBHYIO
cpeny:

— MPUHUMATh 1€ COBMECTHOM JICATEIBHOCTH,
OpraHU30BBIBATH U KOOPJAUHUPOBATH JICHCTBHUS TI0 €€
JOCTHDKEHUIO: COCTABIISITH IJIaH JACHCTBUH, paclpeeisiTh
POJIH C YY€TOM MHEHHH y4aCTHUKOB, 00CYKIaTh
PE3yNIbTaThl COBMECTHOU PabOTHI;

— HMCIIOJIB30BaTh MPUEMbI PEQIICKCUU TSI OLICHKH
CUTYalluH, BbIOOpA BEPHOT'O PELICHUS

MHTEPIPETAINU U MIPEICTaBICHHUS YIeOHON 1 HAyYHO-
MOMYJISIPHOM HH(OpMAIMK; PAa3BUTHE YMEHHH
KPUTHYECKOTO aHaJIN3a IMOIy4aeMoi HHPOpPMaITuu

[1p6 10- oBnaseTh yMEHUSIMU pabOTaTh B TPYIIIE C
BBIMTOJHEHUEM Pa3IHMYHbBIX COILIMATBHBIX POJIEH,
IUIAHKPOBATh PA0OTY TPYIIIIbI, PAIIHOHATIBHO
pacrpeeNaTh AeITeIbHOCTh B HECTAHIaPTHBIX
CUTyaluiaX, aACKBATHO OUCHHWBATL BKJIAJ KaXKA0I0 U3
YYaCTHUKOB TPYIIIbBI B PEIICHUE PACCMATPUBACMOI
POOIIEMBI
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1.3 IIpumeHeHHe IJIEKTPOHHOI0 00Y4YeHHUsSI U TeXHOJOIMH JUCTAHLIMOHHOTIO
oOpa3zoBaHus

Peanuzanus  comepkaHusi ~ OpPOrpaMMbl  BO3MOKHA C  IPUMEHEHHEM
AIIEKTPOHHOTO OOYYEHUS W TEXHOJOTHUH JUCTAHIMOHHOTO 00pa30BaHMs, OTKPBITHIX
o0pa3oBaTeILHBIX PECYPCOB.

1.4 Peanuzanms comep;kaHusi NporpamMmsl Ajs o0yvarwmuxcsa ¢ OB3

Peanuzamus  coxmepskanust  00pa3oBaTeNIbHOM  NPOrpaMMbl U KOHTPOJIb
pPE3yNbTAaTOB €€ OCBOEHUS JJisi OOy4YaIOIIMXCA C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU
3MI0pOBbS M  HMHBAJIMJOB OpPraHU3YeTCSs C Y4YE€TOM OCOOCHHOCTEH  HUX
MCUXO(PU3UYECKOTO PA3BUTUS, WHIUBUIYAIBHBIX BO3MOXKHOCTEH M COCTOSIHUS
310pPOBBSI.

2. CTPYKTYPA U COAEP KAHUE
OBIIEOEPA3OBATEJBHOM YYEFHOM JUCHUITJIUHBI

2.1. O6bem 00mIe00Opa3oBaTeIbHON y4eOHOM NTUCHMILIMHBI U BUABI Y4eOHOM
HATPY3KH

Bup yueOHoi1 padoThI Oovem uacos
Oo0pa3oBaTesibHasi HArpy3Ka (Bcero) 108
CamocrosiTeibHas padora -
Y4eOnasn Harpy3ka BO B3aMMO/eCTBUU c 108

npemnojaasaresem (Bcero)

B TOM YHUCIJIC.

TeopeTnueckue 3aHsITUsI 92
71a0b0paTOpHBIE 3aHATUS 16
MIPAKTUYECKHUE 3aHATHS

IIpodeccrnonanbHO OPHUEHTUPOBAHHOE COJIEP)KAHUE 20
Koncynpranumn -

Hmoeosas ammecmayus 6 popme  oughgepenyuposannozo 3auema




2.2. TemaTu4yeckuii IJIAH U coep:kanne TUCHUIIHHBI «<DU3UKA»

nBkeHue. ['paduky 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U TIEPEMEIICHHS
MaTepHaIbHOU TOUYKH OT BpeMeHU. CBOOOIHOE NajieHHE. Y CKOPEHHE CBOOOJHOIO MaJCHHUS.
Kpuponuneiinoe npuxenue. /[BuxeHne MaTepruaabHON TOUKH 110 OKPY>KHOCTH. Y TJIOBas
CKOPOCTB, JIMHEIHAas ckopocTh. Ilepuoa n yacrora. LleHTpocTpeMUTENBHOE YCKOPEHUE

[IpakTrueckue 3aHATHS

[IpakTuueckue padbOTHI:

M3mepeHne MrHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXIY MYyTSAMH, MPOHICHHBIMU TEJIOM 3a MOCJIEI0BATEIbHbIC
paBHbIE POMEXYTKU BPEMEHHU IPU PABHOYCKOPEHHOM JBMKEHUH C HadalbHOH CKOPOCTBIO,
PaBHOM HYJIIO.

W3yuenue IBMKEHUS ILIApUKa B BA3KON JKHUKOCTH.

W3yuenue nBuxeHus Tena, OpOMIEHHOTO TOPU30HTAIBHO

HaumenoBa Conepxanue y4eOHOro MaTepuasia, JJIadopaTopHbie U NPaAaKTHYECKHUE Dopmupyemsblie
Oo6bem
HHe padoThl, caMoCTOsATEIbHAS Pa00Ta 00y4aIOIIMXCH, KypPcoBasi KOMIIeTeHI MU
pa3nenoB u paboTta (mpoeKT) (eciu npedycmompeHuvl) Hacos
TeM
1 2 3 4
Pa3znen 1. ®u3uka 1 MeTObI HAYYHOT0 MIO3HAHUS
BBenenue. Conepxanue y4eOHOTo MaTepuaJa: 2 OK 03
®dusuka - Hayka o npupojie. Hayunbeie MeTo1bl O3HAHUA OKpYsKarouiero mupa. Posp OK 05
IKCIIEPUMEHTA U TCOPHH B MPOIIECCE TIO3HAHUS MTPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (pr3nYecKUX SBICHUH 1 miporieccoB. Hayunble runore3bl. Gusnueckue
3aKOHBI ¥ TCOPUH. | paHUIIBI TIPUMEHUMOCTH (PU3MIECKUX 3aKOHOB. [IpUHITMIT COOTBETCTBUSI.
Ponb u MecTo husuku B GopMUPOBAHUN COBPEMEHHOM Hay4YHOUH KapTUHBI MUpPA, B
MPaKTUYECKON JeATENbHOCTH JIFOIeH
Pasznen 2.MexaHuka 16 OK 01
Tema2.1 Coaep:xkanue yueOHOro MaTepuaJa: OK 02
Kunemaruka Mexannueckoe aBrkeHne. OTHOCUTEIBHOCTh MEXaHUIECKOTO ABIKeHUs. CHcTEMa OTCUETA. OK 04
Tpaekropus. [lepemenienue, ckopocTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U 4 OK 05
YCKOpPEHUE MaTEePUAIbHON TOUKH, UX IPOEKLHUU Ha OCH CUCTEMBI KoopAuHAT. CloXKeHue OK 07
IIEPEMEIICHUH U CII0KEHUE CKOPOCTEeH. PaBHOMEPHOE M PAaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE I1K2.3
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Tema2.2
JmHamMuKka

Conepxanue y4eOHOro MarepuaJa:

[Ipuanun otHocurensHOCTH ['anmunes. Ilepseili 3axkoH HbroTtona. MHepuuanbHbIE CHUCTEMBI
orcuera. Macca tema. Cwna. [lpunnun cynepnos3unuu cui. Bropoi 3axkoH Heiorona mis
MaTepuaibHOW TOUKHU B nHepuuanbHoi cucreMe otcuera (MCO). Tperuit 3akon HproToHa 11
MaTepuaibHBIX TOYEK. 3aKOH BCEeMHUpHOro TarotreHus. Cuna Tspkectu. [lepBas kocMmuueckas
ckopocth. Bec Tenma. Cuna ympyroctu. 3akoH ['yka. Cuna tpenusa. Cyxoe tpenme. Cuia
TPEHUS CKOJIbKEHHUS U cuia TpeHus mokos. Koadduuuent tpennst. Cuia CONpOTHBICHUS TIPU
JBUKEHUM Tejna B JKUAKOCTHM uiau rasze. [locTynaTtesnbHoe M BpalaTelbHOE JIBUKEHUE
a0COIOTHO TBEPAOro Tena. MOMEHT CHJIbl OTHOCHTEIBHO OCH BpalleHus. [lmedo cuibl.
VYcnoBus paBHoBecus TBeporo tena B MCO

HpaKTI/I‘IeCKI/Ie 3aHATUA

[TpakTHueckue paboThI:

W3yuenue nBmxeHust Opycka Mo HAKJIIOHHOH MJIOCKOCTH MO/ ISHCTBUEM HECKOIBKHUX CHJL.
HccnenoBanue 3aBUCHMOCTH CHII YIPYTOCTH, BOSHHUKAIOMIMX B 1e()OPMUPOBAHHOW NPYKUHE
Y pE3WHOBOM 00paslie OT BETUYMHBI UX Ae(popMarium.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TEJIa, UMEIOLIETO OCh BPAILICHHS

Tema2.3
3aK0oHBI
COXPaHCHHUS B
MEXaHHKE

Conep:xanue yueOHOro MaTepHaJia:

NmMmnynbsc MaTepralibHONW TOUYKH, CUCTEMBI MATEPUAIbHBIX TOUEK. IMIysibec cuiibl 1
M3MEHEHUE UMITyJIbca Tela. 3aKoH coxpaHeHus ummyibca B MCO. PeakTuBHOE ABMXKEHUE.
Pa6ora cuiibl. MomHoOCTh cuibl. Kunetudeckas sHeprust MaTepuanbHOM Touku. Teopema 06
W3MEHEHUHU KuHeTnueckon sHeprun. [lotenuunansHas sueprus. [loreHunanbHas sHeprus
yrpyro aegopMupoBaHHOU NpyKUHBL. [loTeHIIMaNbHAas SHEPTUs Teaa BOIU3H TOBEPXHOCTH
3emuu. [loTeHnmanbHble U HEMOTEHIMAIbHbIE CHIIBL. CBSA3b pabOThl HENOTEHLIUATIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON
SHEPIruu. YIPYyrue u HeyNnpyrue CTOJIKHOBEHHUS

HpaKTI/I‘leCKI/Ie 3aHATUA

[IpakTuueckue pabOTHI:
N3yuenue cBA3M CKOPOCTEN TEII IPU HEYNIPYTOM Yyape.
VccnenoBanue cBsi3u pabOThI CUITBI C U3BMEHEHHEM MEXaHWYeCKOM SYHEPTUu Tela

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COlepKaHue (CopepKaHHe MPUKJIATHOTO MOTYJIst

IIpakTH4YecKkue 3aHATUA

[IpakTuueckas pabota: TexHndeckue ycTpoicTBa U MPaKTUIECKOE MPUMEHEHHUE: CIUIOMETD,
NBIDKEHUE CHApsIIOB, IIEMHBIE W PEMEHHBIC TMepenayd, MOAIIMITHUKYA, BOJIOMET, KOIEep,
MPYKUHHBIA TUCTOJET, ABMKEHUE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.

[TpakTnueckass pabota: Mcmonb3oBaHHe 3aKOHOB MEXAHUKH Il OOBSICHEHHS JBUKCHUS
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HEOECHBIX TEN W JUIS Pa3BUTHSI KOCMHUYECKHX HCCICIOBAaHUMN, TPAaHMIBI MPUMEHUMOCTH
KJIaCCUYECKOU MexaHuku. IMuTanusa HEBECOMOCTH

Pasznen 3.MosekyaspHasi Gu3uKa ¥ TEPMOAUHAMHUKA

22

Tema 3.1
OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

Coneprkanne y4e0HOro MaTepuaJa:

OCHOBHbBIC TIOJOXKEHHUSI MOJIEKYJISIPHO-KUHETHYECKONH Teopuu. bpoyHOBCkoe [BHKEHHE.
Huddys3usa. Xapaktep OBUXKEHHS U B3aUMOACHCTBHS YaCTHUI[ BellecTBa. Moaenu CTpOeHHS
ra3oB, JKUJKOCTEH U TBEPJBIX TNl K O0BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE THX MOJIEIICH.
Macca u pasmepsl monekyn. KomuuectBo BemectBa. [loctostnaas Aoraapo. TerioBoe
paBHOBecue. Temmeparypa u ee wusMmepenue. lllkama temmeparyp Llenbcusa. Monenb
uaeansHoro raza. OCHOBHOE YpaBHEHHME MOJICKYJISIPHO-KMHETUYECKOW TEOpPUHU HAEaIbHOTO
raza. AOGconroTHas TeMmIepaTrypa Kak Mepa CpeAHed KWHETHYEeCKOW HSHEPruu TEIUIOBOTO
nBukeHuss dactun raza. lllkama Ttemmepatyp KensBuna. VYpaBHenue Menpaeneena-
Knaneiipona. 3akon JlambroHa. ['a3oBbie 3akoHbl. M3omporecchl B HACATHPHOM Traze C
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: U30T€pMa, U30X0pa, u300apa

[IpakTrueckue 3aHATHS

[IpakTudeckue paboOTHI:
N3mepenue wmacchl BO3ayXa KiaccHOM KomHare. MccienoBaHuEe 3aBHCHUMOCTH MEXIY
napaMeTpamMH COCTOSIHUS Pa3peKEHHOTro ra3a

JlaGoparopnas padora:
1.13y4yeHne ogHOTO U3 U30MPOIIECCOB

Tema 3.2
OCHOBBI
TEPMOIUHAMUKHI

Conepxanue y4eOHOro MaTepuaJa:

TepMonuHaMuueckass cucTeMa. BHyTpeHHss »HEprus TEPMOJMHAMHYECKOW CHCTEMBI H
crocoO0sl ee u3MeHeHus. KoianuecTBo TenaoTel U pabota. BHyTpeHHsIs1 SHEpIrHsl 0AHOATOMHOI'O
UJCANBHOIO Ta3a. Buasl Teruionepenayu: TEIUIONPOBOJHOCTb, KOHBEKLUSA, HW3IIyYEHUE.
TennoeMkocTs Tena. YaenpHas TEIUIOEMKOCTh BemlecTBa. KoanyecTBO TEIIOTHI IIPU
remmonepenaye. llepBelii  3akoH  TepMoauHamuku. [IpuMmeHeHue nepBoro  3akoHa
TEPMOJMHAMHUKHN K wm3omporeccaMm. ['padudeckas mHTepHpeTanus padoThl rasza. TerioBble
MamuHbl. [IpuHIUNBL AeWcTBUS TerioBbIX MammH. [IpeoOpa3oBaHusi SHEPTUN B TEILUIOBBIX
mamuHax. Koadduuuent nonesHoro neiictBus (manmee — KIIJ[) terutoBodt mammuel. Lukin
Kapuo u ero KII/I. Bropoii 3akon TepmoauHamukyd. HeoOpaTuMOCTh TIPOIECCOB B TIPUPO/IE.
DKoornyeckue mpoodIeMbl TEIIOPHEPTETHKH

HpaKTI/I‘IeCKI/Ie 3aHATHUA

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
I1K2.3
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[IpakTuueckas pabora: M3mepeHue yaeapHON TeIOEMKOCTH

Coaep:xkanue yueOHOro MaTepuaJa: 4

Tema 3.3 [TapooOpazoBanue wu koHaeHcauus. VcmapeHune u  KumneHue. YAelbHas  TEIUIOTA

ArperaTHbie napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHUS OT JAaBieHHUS. AOCOTIOTHas W

COCTOSHIS OTHOCHUTEIIbHAS BJIIAYXKHOCTh BO3AyXa. }‘IaCHH_IeHHHﬁ nap. Tsepaoe teno. Kpucrammmuueckue u

o amop¢Hble Tena. AHHU30TPOIUS CBOWMCTB KpucTauioB. JKuakue kpucramibl. CoBpeMeHHBIE
Marepuanbl. [lnaBneHue u Kpucrtaum3auus. YAenbHas Teruiora ruiaBieHus. CyoOnumarius.

(basosrre YpaBHeHHE TEIIOBOTO OasiaHca

[ICPEXOIBL JIaGopaTopHBIe 3aHATHS 2
JlabopaTopHasi padora:
2. OnpeneneHue BIAKHOCTH BO3/lyXa
IIpodeccuonajibHO OPpEHTHPOBAHHOE COJeP:KaHUe (CoTepKAHNEe MPUKIATHOTO MOLYJIs1)
IpakTHYeckune 3aHATHS 4
[TpakTuueckast pabora: TexHuyeckue ycTpoicTBa U MPaKTUIECKOE MPUMEHEHHE: TEPMOMETP,
6apometp. Onpesenenne Macchl BO3lyXa B KOMHATE HA OCHOBE U3MEPEHUI 00beMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.
[IpakTudeckas padora:; TexHUYECKHE YCTPOMCTBA U MTPAKTUICCKOE IPUMEHEHHUE: IBUTATEb
BHYTPEHHETO CrOpaHus, ObITOBOM XONOAMIBHUK, KOHIUIIMOHEP, THTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TTOTYUEHUSI COBPEMEHHBIX MaT€pPUAIOB, B TOM YHUCIIE
HAaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU

Pa3nen 4.2/ieKTpoAMHAMHUKA 24

Tema 4.1 Coaep:xkanue yueOHOro MaTepuaJa: OK 01
DNeKTpocTaTUKa | DIeKTpHU3alus Tell. DIeKTpUIecKuil 3apsa. /[Ba Buaa 1eKTpHUYSCKUX 3apsaaoB. [IpoBogHMKH, OK 02

JUAJNEKTPUKA W TOJYNPOBOJHUKH. 3aKOH  COXpPAHEHHUs  AJIEKTPUYECKOro  3apsja. 4 OK 03
BzaumoneiictBue 3apsgoB. 3akon Kynona. Onextpuueckoe moine. HampspkeHHOCTh OK 05
aNeKTpudeckoro  mois. llpuHnun — cynmepmo3umuM - 3JeKTpuuecKux — mojeil.  Jlunum ?{E;;

HaIIPsAKCHHOCTHU JJICKTPHUYCCKOI'O IT0JIA. Pab6ota cun QJICKTPOCTATUYCCKOI'O I10JIA. ITorennumar.
Pa3zHocTe moOTEHIUANOB. HpOBOI[HI/IKI/I U JUSJICKTPUKH B OJJCKTPOCTATHUYCCKOM IIOJIC.
I[I/I3J'IGKTpI/I‘-IeCKaH IMPpOHUIACMOCTD. :‘)HGKTpOGMKOCTL. KOHI[GHCEITOp. BHGKTpOGMKOCTB
IIJIOCKOI'0O KOHACHCATOpaA. 9Hepr1/m 3aPsOKCHHOT'O KOHACHCATOpa

[IpakTrueckue 3aHATHS

HpaKTI/I‘IeCKaﬂ pa60Ta: I/ISMCpeHI/Ie QJICKTPOCMKOCTHU KOHJACHCATOPA
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Tema 4.2
ITocTossHHBIHM
ANEKTPUUECKUN
TOK. TOKH B
Ppa3IUYHBIX
cpenax

Conepxanue y4eOHOro MarepuaJa:

DNEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHHS SJEKTPUYECKOTO TokKa. MCTOYHMKM TOKA.
Cuna Toka. [locrosiunbiii Tok. Hanpsbkenne. 3akon Oma a1 ydyacTka Henu. DNeKTPUIECKoe
COMPOTHUBIICHUE. YIeIbHOE COMpOTHBIIEeHUE BemiecTBa. [locnenoBarenbHoe, napaienbHOe,
CMEIIIaHHOE COETUHEHHE MPOBOAHMKOB. Paborta anekrtpuyeckoro Toka. 3akoH JIxoyms-
Jlentia. MoOUIIHOCTh AMEKTPUYECKOTO TOKA. OJEKTPOABUXKYIAs CHJIa W BHYTpPEHHEe
COIPOTUBIIEHUE UCTOYHHKA TOKA. 3aKoH OMa sl MOJTHOM (3aMKHYTOMN) AJIEKTPUYECKON LIETH.
KopoTtkoe 3aMbIkanue.

DJIEKTPOHHAs MPOBOJMMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COMPOTUBJICHUS] METAJNIOB OT
teMiiepaTypbl. CBEpXIIPOBOIUMOCTb. DJIEKTPUUECKHUI TOK B BakyyMe. CBOMCTBA 3JI€KTPOHHBIX
nyuykoB. [lomynpoBognuku. CoOCTBEHHass W MpPUMECHas MPOBOJUMOCTH MOJIYIPOBOJHUKOB.
CsoticTBa p-n-niepexoja. [lomynpoBogHuKOBbIE TPUOOPHI. DNEKTPUUECKUI TOK B pacTBOpax U
pacriaBax 3JIEKTPOIUTOB. DJIEKTPOJIUTHYECKAS TUCCOIHUAIUA. DJICKTPOJINU3. DICKTPUUCCKUI
TOK B ra3zax. CaMOCTOSITEJIbHBIA U HECAMOCTOSATENbHBINA pazpsia. Monnus. [1nazma

JlaGopaTopHble padoThbI:

JlaGoparopras padota 3. M3yueHne CMEIMaHHOTO COSTMHECHUS PE3UCTOPOB.
Jlaboparopras padota 4. FI3amepeHue 2IeKTPOABIKYIIEH CHIIBI HCTOYHHKA TOKA U €T0
BHYTPEHHETO COMPOTHBICHHS

DNEeKTpUYECKU TOK B MeTalylaX B JJIEKTPOJIMTAX, ra3ax B BaKyyMme. OJIEKTPOJIM3. 3aKOH
anektponuza Papaznes. Buabl rasoBbix paspsaoB. TepMosnexktpoHHas smuccus. [lnazma.
DNEKTPUYECKHA TOK B TOMYyNpoBogHUKax. CoOCTBEHHAss W MPUMECHAs MPOBOIUMOCTH. P-n
nepexos. [lonynpoBogHukoBeie npudopsl. [I[puMeHenne noaynpoBoAHUKOB

Tema 4.3
Mar"auTHoe 1oJie.
DJIEKTPOMAarHuTHas
WHTYKIAS

Conepxanue y4eOHOro MaTrepuaJa:

[TocTositHHBIE MarHuThl. B3anmoelicTBre NOCTOSHHBIX MarHUTOB. MarnutHoe nose. Bexkrop
MarHuTHOM uHAyKuuu. [IpuHnmn cynepnosuuuu. JIuHum marsuTHOM MHAykuuu. Kaprunaa
JIMHUM MarHUTHOM MHIYKUMU IOJISI OCTOSSHHBIX MarHUTOB. MarHUTHOE I10JI€ IIPOBOJHUKA C
ToKOM. KapTuHa nuHUI NOJs JMJIMHHOTIO NPSIMOrO HPOBOJHHMKA M 3aAMKHYTOT'O KOJIBLIEBOIO
IIPOBOJHMKA, KaTyIKU ¢ TOKOM. OmbIT Opcrena. B3aumopeiicTBue NpoBOJHUKOB C TOKOM.
Cuna Awmnepa, ee Moaynb u HanpasieHue. Cuna JlopeHna, ee Moayslb M HalpaBiICHUE.
JIBukeHue 3apsHKEeHHOM 4YacTHIbl B OJHOPOJHOM MarHUTHOM mose. Pabora cuisl Jlopenua.
SIBnenue osyekTpoMarHUTHOW uHAYKUuU. [loTok Bekropa MarHutHOM uHAykmuu. IC
MHAYKIMH. 3aKOH 3JIeKTpoMarHUTHOM uHaykuuu dapanes. BuxpeBoe snexkTpudeckoe molie.
ONEeKTpoABMKyllas CWJIa HMHAYKUUM B IPOBOAHMKE, JBIKYLIEMCS IIOCTYNATEIbHO B

OJJHOPOJHOM MArHUTHOM IIOJIC. HpaBI/IJ'IO Jlenna. I/IHI[YKTI/IBHOCTL. SIBneHue CaMOMHAYKIHH.

20



:‘)I[C CaAMOUHAYKIHNH. 9Hepr1/1;1 MAarauTHOI'O ITOJIA KaTyIIKH C TOKOM. BHGKTpOMaFHI/ITHOG I10JIC

HpaKTI/I‘IeCKI/Ie 3aHATUA

[Ipaktuyeckne paborel: M3yueHWe MarHMTHOTO TOJSl KAaTylmIKd C TOKOM. MccienoBanue
JEMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM

JlabopaTopHble 3aHATHUS

JlabopaTtopHast pabota 5. M3ydenue siBJeHUs 3JIEKTPOMArHUTHON UHIYKIIUU

IpodeccnonanbHO OPUEHTHPOBAHHOE CO/IepKaHue (CoaepKaAaHUE MPUKIIATHOTO MOTYJIsI)

IIpakTH4yeckue 3aHATHA

[Ipaktuyeckas pabora: TexHuyeckue YCTpOMcTBa M HPAKTUYECKOE IPUMEHEHHE:
JJIEKTPOCKOII, IIEKTPOMETP, KOHACHCATOp, KONMPOBAJIBHBINA amnmnapar, CTPYHMHBIA IPHUHTEP,
aMIepMeTp, BOJIBTMETP, PEOCTaT, HCTOUYHUKU TOKA, 3JIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBbHBIE ~ TPUOOPHI, TEPMOMETpP CONPOTHBICHHS, BaKyyMHBIA  JHOJ,
TEPMUCTOPBl U (POTOPE3UCTOPBI, MOIYHPOBOJHUKOBBIA JMOJ, TaJlbBaHUKA, [OCTOSHHbBIE
MAarduTbl, OJJICKTPOMArHUTBI, OJJICKTPOABUIATCIIb, YCKOPUTCIN JJICMCHTAPHBIX YaCTHII,
WHIYKIIMOHHAs T1€Yb.

Ilpaktnueckas pabGora: Mepsl 71eKTPOOE30MACHOCTH, 3JIEKTPOCTATHUECKas — 3alluTa,

3a3eMJIEHHE HIIEKTPOIIPUOOPOB, KOPOTKOE 3aMBIKAaHHE

Pa3gea 5. Kosie0anus v BOJIHBI

22

Tema 5.1
MexaHUYECKHE U
PIICKTPOMArHUTH
bIe KOJIeOaHMs

Conepxanue y4eOHOro MarepuaJa:

Konebarenpnas cucrema. CBoOomuble konebanusa. ['apmonmdeckue konebanms. [lepuon,
4yacToTa, aMIuuTyAa U (asza koneGanuid. [lpyxuHHbIN MasTHUK. MareMaTHUeCKU MasTHUK.
YpaBHeHHE TrapMOHUYECKHX KoyieOaHui. KuHemarmueckoe © JUHAMHYECKOE OIHCAHUE
KoJIeOaTenbHOTO JABMKEHUs. [IpeBpamienne sHeprun npyu rapMOHUYECKHX KoJjeOaHusx. CBs3b
aAMIUTUTYABl KOJeOaHW MCXOMHOW BENUYMHBI C AMIUTUTYAOH KoieOaHWid €€ CKOPOCTH U
yckopenus.  KonebarenpHbli  KOHTYp. CBOOOAHBIE  AJICKTPOMArHUTHBIC — KOJICOAHUS
B WJEAIbHOM  KOJeOaTeIbHOM KOHType. AHAJOrusi MEXAy MEXaHUYEeCKUMH U
JIEKTPOMAarHuTHeIMU KosieOaHusiMu. Dopmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPruu B
UIeaTbHOM KoJieOaTebHOM KOHType. BuIHyXneHHbIe MexaHuueckue kojeOanus. PezoHaHc.
Pe3onancHas kpuBas. BpIHyX/I€HHbIE 3J€KTpPOMarHUTHbIE KosieOaHus. [lepeMeHHBINH TOK.
CuHycONJaIbHBI IEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JeHcTByOIee 3HAYeHHE CHUJIbl TOKa W HampsbkeHus. Tpancdopmarop. IlpousBonctso,
nepegadya v noTpedaeHue JIEeKTPUUECKON IHEPrU. DKOJIOTMUECKUE PUCKU ITPU IPOU3BOJCTBE
IJEKTPUYECKOM dHepruu. KynpTypa ucnoap30BaHus 3JIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU

OK 01
OK 02
OK 03
OK 05
OK 07
I1K2.3
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HpaKTI/I‘IeCKI/Ie 3aHATHUA

[IpakTudeckue paboOTHI:

HccnenoBanue 3aBUCMMOCTH MIEPHOa MaJIbIX KOJIEOaHHH rpy3a Ha HUTH OT JITMHBI HUTH U
Macchl rpy3a. MccnegoBanne nepeMeHHOT0 TOKa B LIETH U3 OCIEA0BATEIbHO COSTUHEHHBIX
KOHJICHCATOpa, KaTyIlIKH

U pe3ucTopa

Tema 5.2
MexaHUYeCcKHe U
PIEKTPOMATrHUTH
bIC BOJTHEI

Coneprkanne y4e0HOro MaTepuaJia:

Mexanuueckue BOJHBI, yciaoBus pacnpoctpaneHud. [lepuon. CkopocTe pacnpocTpaHeHUs U
JuinHa BoJHBL. [lomepeuHsle W mpojoibHBIE BOJHBL. MHTepdepeHuus u  audpakuus
MexaHu4ecKux BOJH. 3BYK. CkopocTh 3Byka. ['poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.
ONEeKTPOMarHUTHbIE BOJIHBI. YCIIOBUSI H3JIyYE€HUs DSJEKTPOMAarHUTHBIX BOJH. B3aumuasy
opueHTanuss BekTopoB E, B u v B n3yeKTpomMarHuTHOW BojHE B BakyyMme. CBOICTBA]
JIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHWE, IMpeloMIIeHHe, Mnoisipu3anus, audpaxius,
uHTteppepeniys. CKOpPOCTb 3JIEKTPOMAarHUTHBIX BOJH. IlIkana 3eKTpOMarHWTHBIX BOJIH.
[IpuMeHeHHe 3IEKTPOMArHUTHBIX BOJH B TeXHUKE U ObITy. [IpHMHLIMOBI paguocBsA3M U
TeneBuaeHus. Pagronokauus. DIeKTpOMarHUTHOE 3arps3HEHHE OKPYXKAIOUIEH cpeibl

Tema 5.3
OnTuka

Coneprkanue y4e0HOro MaTepuaJa:

[IpsiMosinHEeiHOEe paclipocTpaHeHHe CBETa B OJHOPOAHOM cpene. Jlyd cBera. OTpaxeHue cBera.
3akoHbI oTpakeHHs cBeTa. [locTpoenue n3oOpakeHuit B I0ckoM 3epkaie. [Ipenomienue ceera.
3aKoHbl MpeIoMJIEHHUsS cBeTa. AOCONIOTHBINM MoOKa3aTelb npenomiieHus. IloiaHoe BHyTpeHHee
otpaxkeHue. [IpeaenbHbIl yroi MoJIHOTo BHYTpeHHero oTpaxeHus. lucnepcust ceera. CloKHBIH
coctaB Oesoro cBeta. L[er. Cobuparomue u pacceuBaroniye auH3bl. ToHKas auH3a. DoKycHOe
paccTosiHME U ONTHYecKas cuila TOHKOHM iuH3bL. IlocTpoeHue m3obpaskeHuil B coOuparoux u
pacceuBaromux guH3ax. GopMyna TOHKOW JMH3BL. YBelWdeHue, naBaemMoe JUH30M. IIpenenst
MPUMEHIUMOCTH TeoMeTpuueckord onThku. MHTepdepeHums cBera. KorepeHTHbIE MCTOYHUKH.
YcnoBust HaOMIOACHNS MAKCUMYyMOB M MUHUMYMOB B MHTEp(EpEHIIMOHHOW KapTUHE OT JBYX|
crH(]A3HBIX KOTEePEHTHBIX NCTOYHHUKOB. udpakius ceera. [udpakunonnas pemerka. Y cioBue
HAOMIOAECHUS TJaBHBIX MAaKCUMyMOB IpH MaJeHUM MOHOXPOMAaTHYECKOI'O CBETa HA
nudpakuoHHyto pemerky. [lonspusanus ceera

HpaKTI/I‘leCKI/Ie 3aHATUA

[TpakTuueckas pabora: HabmoneHue nucnepcuu cBeTa

JlabopaTopHble 3aHATHS

JlaboparopHasi pabota 6. Mi3MepeHue mokaszaTess MpeIoMICHHS CTEKIa
Jlaboparopras pabota 7. ViccnenoBanue CBOMCTB H300paKEHUH B JIMH3aX

IpodeccHoHAILHO OPHEHTHPOBAHHOE Co/lepKaHue (CoaepKaHHe MPUKJIATHOTO MOXYJIs1)

IlpakTH4YecKue 3aHATUSA
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[TpakTuueckas padora: TexHHuuecKrue yCcTpOMCTBa U MPaKTUUYECKOe IPUMEHEeHHeE: cericMorpad
JJIEKTPUYECKUNA  3BOHOK, TE€HEpPATOp TMEpPEMEHHOTO TOKa, JIMHUM DJIEKTporepenad,
MY3bIKaJIbHbIE MHCTPYMEHTHI, YIbTPAa3BYKOBas TUArHOCTHKA B TEXHHKE M MEIUIIMHE, pajap,
paMONIPUEMHHUK, TeIeBU30p, aHTeHHA, Tenedon, CBU-meus, ouku, nyma, Qoroammapar,
MPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJECKON, BOJOKOHHAs OMNTHKA, AU(PAKIMOHHAS
pelieTka, noJsipoul, TEIECKOII.

[TpakTuueckas pabota: Buasl nuznyuenuit. Buasl cektpoB. CriekTpsl ucnyckanusi. CHeKTpbl

rorionieHus. CreKTpanbHblid aHamu3. CreKTpabHBIE KIACChI 3BE3/. Y IbTPaPHOICTOBOS

nznyuenue. Mndpakpacuoe uznyuenue. Penrrenosckue myuu. Mx npupoza u corictsa. lllkana

DJICKTPOMArHUTHBIX I/I3J'IY‘~I€HHI>1

Pa3nen 6. OcHOBBI clIeMAIBLHONH TEOPUHA OTHOCUTEIBLHOCTH

Tema 6.1
(OCHOBBI TEOPUU
OTHOCUTEITLHOCTH

Conepxanue yueOHOro MaTepuaJia:

I'panunel MpUMEHUMOCTH Kjaccuyeckoil mexaHuku. [locTymarel crnenuanbHOM Teopuu
OTHOCUTENBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, MPHUHIIHIT
OTHOCHUTEILHOCTH DiHIITeHHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEeIJICHUE BPEMEHHI
U COKpallleHUEe AJUHBL. DHEPrusi U UMIYIbC CBOOOIHOM yacTuilbl. CBSI3b MAcChl C dHEpruei
U UMITYJIbCOM CBOOOAHOMN YacTUIIbI. DHEPTHsl TOKOSI CBOOOIHOM YaCTHIIbI

OK 01
OK 02
OK 03
OK 05
OK 07

Pasnen 7. KBanroBas ¢pusuka

14

Tema 7.1
JJIEMEHTBHI
KBAaHTOBOU ONTHUKH

Coneprkanne y4e0HOro MaTepuaJa:

®oronbl. Dopmyiia [Tnanka cBsi3u 3HEpPruu (POTOHA C €ro YaCTOTON. DHEPIUS U UMITYJIbC
dorona. OtkpeiTre u uccienoanne Goroddpdexra. Onbirel A.I'. CToneToBa. 3aKOHBI
doroaddekra. Ypasuenue DitHmreitna aus porodrdpdekra. "Kpacnas rpannna” porosddexra.
JlaBnenue cera. OnbiTel [1.H. JIeOeneBa. Xumudeckoe IeHCTBUE CBETA

Tema 7.2
CtpoeHue aroma

Conepxanue y4eOHOro MarepuaJia:

Mogens aroma Tomcona. OmbiTel Pesepdopna mno wuccieoBaHUIO CTPOEHHS aTOMA.
[Tnanerapnas monmens aroma. Iloctynarer Bopa. M3myuenwe u morniomenue (HOTOHOB TpU
IIEPEXO0/Ie aTOMa C OJHOI0 YPOBHsI DHEpPrHM Ha Apyroil. Bunbl cnektpoB. CrekTtp ypoBHeEH
9HEepruu aroma BoJopoja. BoaHoBble cBolicTBa yactul. Bonusl ne bpoiinsa. KopmyckynspHo-
BOJIHOBOH ayanusM. Judpaxiust 31eKTpoHOB B KpuctauiaX. CIOHTaHHOE U BBIHYXKJIECHHOE
U3JIy4eHue. Y CTpoMcTBO U NpUHIUI paboThI Ja3epa

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTuueckas pabora: HabGnroneHue TMHEHYATOTO CIIEKTPa

Tema 7.3
ATOMHOE SIAPO

MeTtobl HAOTIOAEHUSI U PETUCTPALIUU AJIEMEHTApHbBIX YacTHll. OTKpPHITHE PaglOaKTUBHOCTH.
Ombitel Pesepdopna 1o ompesneneHHro cOoCTaBa paguOaKTHBHOrO wu3inydeHus. CBoiicTBa

anb(ba-, 6€Ta-, ramMmma-u3JIydCHUA. Bnusaue PaAOAKTUBHOCTH Ha JKHUBBIC OPraHU3MBI.

OK 01
OK 02
OK 03
OK 05
OK 07
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OTtkpbiTHE IIpoTOHA M HeWTpoHa. HyknonHas mozens siapa I'eiizenOepra-MBanenko. 3apsn
anpa. MaccoBoe uucio sapa. M3oronsl. Anbda-pacnan. DneKTpOHHbBIN U MO3UTPOHHBINA OeTa-
pacnan. I'amma-u3iaydyeHue. 3aKOH PaJMOAKTUBHOIO pacraza. JHEprus CBSA3M HYKJIOHOB B
anpe. Snepuele cuibl. Jledekt Maccsl aapa. SnepHele peakiuu. [leneHue u CUHTE3 sJep.
SAnepnslii peakrop. TepmosiaepHblil cunTe3. [Ipo6iieMbl U EpPCIEKTUBBI SIIEPHON SHEPTETUKH.
OKOJIOTUYECKHE AaCIEKThl SJACPHON JHEPreTUKH. OJeMeHTapHble dYacTullbl. OTKpbITHE
no3uTpoHa. @yH1aMEHTaJIbHBIE B3aUMOIECHCTBUS

[IpakTrueckue 3aHATHS

[IpakTuueckas padora: HMccnemoBanue TpeKoB 4acTHII (TI0 TOTOBBIM (hOoTOTpadmsiM)

IpodeccnonanbLHO OPUEHTHPOBAHHOE CO/IepKaHue (CoIepKaAaHUE MPUKIIATHOTO MOIYJIsI)

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTuueckas padora:

1. lenoBas urpa: [lonarusi, CBSi3aHHBIE C U3YYECHUEM METOJIOB HAyYHOT'O TTO3HAHUSA: SIBJICHUE,
Hay4yHbI (akT, TuUMoTe3a, (Qu3nMyeckas BeIMYMHA, 3aKOH, TeOopHs, HaOIIOIeHHE,
SKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJICIIb, U3MEPEHHE.

2. [Ilpaktuueckass pabora: TexHMUYECKHE YCTPOIICTBA U MPAKTUYECKOE MPUMEHEHHE:
dororneMeHT, GOTOAATUNK, CONHEYHAs OaTapesi, CBETOINO/, CIIEKTPOCKOII, JIa3ep, KBAHTOBBII
KOMIIBIOTEP, TO3UMETP, Kamepa BunbcoHa, siiepHblil peakTop, aToMHas 6oMba

Pa3pnen 8. DiieMeHTBI ACTPOHOMMH H ACTPOPUZUKHU

Tema 8.1
DneMEeHThI
aCTPOHOMHUU U
acTpodu3uku

Conepxanue y4eOHOro MarepuaJa:

Bun 3Be3gHoro Heba. Co3Be3aus, spKue 3BE3/Ibl, IIAHETHI, UX BHAUMOE JBrokeHre. CotHeuHas|
cucreMa. [Inmanersl 3emHoi rpynmbl. [lnanersi-rurantel. Manbie Tena CONMHEYHOW CHUCTEMBI.
Connue, ¢gorocdepa u atmochepa. ConHeunass akTUBHOCTh. Mcrounuk sHepruu CoiHIa U
3Be€3/1. 3B€3/Ibl, UX OCHOBHBIE XapaKTEPUCTHKU: MAcCa, CBETUMOCTb, pauyc, TEMIIEpaTypa, Ux
B3aUMOCBSI3b. 3B€3/bl TJIABHOW MOCIIEI0OBATEIbHOCTH. 3aBUCUMOCTh "'Macca - CBETUMOCTB" 1]
3B€3/1 TJIABHOW TMOCIEAOBaTelbHOCTA. BHyTpenHee ctpoeHue 3Be3n. COBpEMEHHBIE
MPEACTABICHUS O TMPOUCXOXKIACHUU W 3Boonuu CoiHIa W 3Be37. OTanbl JKU3HU 3BE3/I.
Muneunsiii [1yTs - Hama [Nanaktuka. CnvpanbHas cTpyKTypa ['anakTuku, pacrpeneaeHue 3Be3,
raza u neutd. [lonmoxenne u nBwkeHue Conuna B [amaktuke. Ilnockas u chepuueckas]
noacuctemsl ['anaktuku. Tunel ranaktuk. PaguoranakTuky U kBa3apsl. UepHbIe JbIpHI B s/Ipax|
ranaktuk. Beenennas. Pacimpenue Beenennoit. 3akon Xa66ma. Pazoeranue ranaktuk. Teopus|
Bonpmoro B3peiBa. Mogens «ropsiaeid Beenennoi». MacmtabHast cTpykrypa BceneHHOM.
Meraranaktuka. Hepemennble npo6sieMbl aCTPOHOMHUH

JlabopaTopHble 3aHATHUS

Jlabopatopnas pabota 8. HaOnrogeHuss HEBOOPYKEHHBIM TIJa30M C HCIOJIb30BaHUEM

OK 01
OK 02
OK 03
OK 05
OK 07
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KOMIIBIOTCPHBIX HpI/IJ'IO)KeHI/Iﬁ A1 OIIPCACIICHUA  ITOJIOKCHHA HeOECHBIX OOBEKTOB HA

KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBEpHOro NOJYyLIapUsl U IPKUE 3BE3/1b

IIpomexyTouHas arrecTauus: AuddepeHIINPOBAHHBIN 3a4eT

Bcero:

108
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3. YCJIOBUA PEAJIM3ALIIA OBHJEOBPASOBATEHBHOﬁ JAUCHUITIUHBI
3.1. OcHamenue yueOHOro kabuHera:

Jlist peanu3anyy IporpamMmbl yueOHOM TUCHUIIMHBI B HATUYUN UMEETCs] YUeOHbIN
kabuner Qusuku. [lomemenne kabwHeTa yAoBIEeTBOpseT TpeboBaHmsM (CaHHUT