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1. OO0masi XxapakrepucTMKka TpPUMepHOH  palodeldi  NpoOrpamMmsbl
001eo0pazoBaTeJbHON JUCHUIIMHBI

1.1. OG6meobpa3oBarenbHas AucCUUIUINHA «DU3MKa» SBISETCS 005S3aTEeIbHOM
4acThI0 00111€00pa30BaTENBLHOIO IIUKIIA 00pa30BaTEIbLHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnemmansHOcTH 43.02.16 Typu3m 1 roCTENPUAMCTBO.

1.2. Heau u njaHupyemMble pe3yJbTAThbl 0CBOCHUS TUCHUNIHHDBI:
Coneprxanue mporpamMmsel 0011e00pa3oBaTebHOM TUCIUILIMHBI DU3MKA HAMPABICHO Ha
JOCTUKEHUE CIIETYIOUINX LEeTei:

e (QopmupoBaHue Yy OOYYAIOIIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUS,
3HAYUMOCTH (PU3UUECKUX 3HAHUI JIJIs1 COBPEMEHHOTO KBATU(UIIMPOBAHHOTOCTICIIHAINCTA
IPH OCYILECTBIECHUH €r0 MPOPECCUOHATIBLHON EATENbHOCTH;

e (opMHpPOBaHUE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

® OBJIaJIeHUE CTIEIUPUIECKON CUCTEMON (PU3MUECKUX TTOHSITHIA, TEPMUHOJIOTHEHN 1
CHUMBOJIMKOM;

® OCBOCHHE OCHOBHBIX (DH3NYECKUX TEOPHUii, 3aKOHOB, 3aKOHOMEPHOCTEI;

® OBJAJCHUE OCHOBHBIMHM  METOJAMH  HAyYHOrO  IIO3HAHUS  [PUPOJIBI,
UCIIOJIB3yEeMbIMU B (pu3HKe (HabIt0AeHHE, OUCAaHNEe, U3MEPEHUE, BBIABUKEHHUE THIIOTES,
MIPOBEACHUE IKCIIEPUMEHTA);

® OBJIaJICHUE YMEHUSIMU 00padaThiBaTh JaHHBIE OKCIEPUMEHTA, OOBICHSTH
MOJIy4YEHHBIE  PE3yJlbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIy (HU3UIECCKUMHU
BEJIMYMHAMHU B HAOJF01a€MOM SIBJICHUH, JICJIaTh BHIBOJIBI;

e (dopMmupoBaHHE YMEHHs pemaTh (U3MYECKHEe 3aJaud Pa3HBIX YPOBHEH
CJIO’)KHOCTH;

® pa3BUTHE T[I03HABATEIbHBIX HWHTEPECOB, HHTEIICKTYalbHBIX W TBOPYECKHUX
CrocoOHOCTeH B TIpolecce MPUOOPETeHHsI 3HAHUW C WUCIHOJB30BAHHEM Pa3IUYHBIX
HUCTOYHUKOB WH(OpPMAIIMU U COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJIOTHI; YMEHHI
dbopmynupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIINIO IO OTHOIICHUIOK (PU3UUECKOM
uH(pOpMaIIUU, TTOTy4aeMOl U3 Pa3HbIX UICTOYHUKOB;

® BOCHHUTAHHE YyBCTBA FOPJIOCTH 32 POCCUNCKYIO (PU3NYECKYIO HAYKY.

1.2.2. Ilnanupyembie pe3yibTaThl OCBOCHHUS OO0Ic00pa3oBaTeIbHOM JUCIUIIINHBI B
cootBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO
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Kon

HJ'[aHI/IpyeMLIe Pe3yJbTaThbl OCBOCHUA NPOrpaMMbI 110 JTUCHUIIJIUHE

1 HAaMMEeHOBaHHe JucuMILInHAPHbIE?
¢popmupyembIx Oo0mme!
KOMIIeTeHI Uil
JImdHOCTHBIE pe3yJbTaThl JOJOKHBI OTpaxarh B 4vactd | [IP6 1. CdopMupoBaHHOCTh TPEICTABICHHA O POJH

OK 01. Beibupats
CHIOCOOBI perIeHHs 3a/1a4
npoeCCHOHATLHON
JeSATEIIbHOCTH
MPUMEHUTEIIBHO

K Pa3JINYHBIM KOHTCKCTaM

TPYZAOBOTO BOCITUTAHHUSL:

- TOTOBHOCTh K TPYy/y, OCO3HAHHE [IEHHOCTH MacTepPCTBa,
TPYIOIIO0HE;

- TOTOBHOCTH K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTHUECKOM
u COIMAJILHOM HAIPaBJICHHOCTH, CIIOCOOHOCTH
UHUIIMUPOBATh,  IUIAHUPOBATH M CaAMOCTOSITEIIBHO
BBIMOJIHATH TAKYIO JICATEIIbHOCTD;

- WHTEpPEC K pa3nuHbIM cdepam npodecCruoHaTbHOMN
JIeITEIIbHOCTH,

- TOTOBHOCTh M CHOCOOHOCTH K  OOpa3oBaHUIO
U caMo00pa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HH,
MertanpeamMeTHbIE pe3yIbTaThl JIOJDKHBI OTPaXaTh:
OBnaznenue YHUBEPCATbHBIMU y4eOHBIMH
MM03HABATE/IbHBIMU JCHCTBUSIMH:

a) 0a30BbIC JIOTUYCCKHE TCHCTBHS:

CaMOCTOSITEIILHO (OPMYJIUPOBATh W  aKTyaIHM3HPOBATH
npobiemy, paccMmatpuBath ce BCECTOPOHHE;
YCTaHABIIMBATh CYIICCTBCHHBINH MPU3HAK WM OCHOBAHUS
JUIsE  CpaBHEHHs, Kiaccupukamuu U 0000IIeHus;
OTIPEICIIATh e JACSITSILHOCTH, 3a/1aBaTh IMapaMeTphl U
KpUTEpUU

UX  JIOCTHIKEHHS;
MIPOTUBOPEUHS

BBISIBJIATDH 3aKOHOMEPHOCTHU n

U MecTte (U3MKU U aCTPOHOMMU B COBPEMEHHOH Hay4HOM
KapTHHE MHpa, O CHCTeMooOpasyromel poiau (U3NKU B
pa3BUTUU €CTECTBEHHBIX HayK, TEeXHUKU
U COBPEMEHHBIX TEXHOJOIMH, O BKJIaJ€ POCCHUMCKUX
U 3apyOeKHBIX YYEHBIX-(M3UKOB B pPAa3BUTHE HAYKH;
NOHUMaHKEe (PU3MYECKON CYITHOCTH HAOIIONAEMBIX SIBICHHUH
MHUKPOMHpA, MaKpOMHpa W Meramupa; INOHUMaHHE pPOJIU
aCTPOHOMHUHU B NPAKTHUYECKOH [EATENbHOCTU YEJIOBEKa U
JanbHEeHIIeM Hay4YHO-TEXHUYECKOM Pa3BUTUH, POIH (PU3UKU
B (opMupoBaHMM  Kpyrozopa ¥  (PyHKIHMOHAJIbHOMN
IPaMOTHOCTH Y€JI0BEKa JIJISl pPELICHMsI IPAaKTUYECKUX 3a/1a4;

[MP6 2. CdopMHpPOBaHHOCT, YMEHHH  paclio3HaBaTh
¢usnueckue  sBIeHUs  (mpomecchl) U OOBACHATH
WX HAa OCHOBE W3YYCHHBIX 3aKOHOB: pPaBHOMEpPHOE

Y PaBHOYCKOPEHHOE MPSAMOJIMHENHOE JBM)KEHUE, CBOOOIHOE
MajieHue TeJ, JBI)KEHHE 110 OKPY)KHOCTH, WHEpLus,
B3aMMOJICHCTBHE Tell, KojebaTeabHOoe JIBUKEHHE, PE30HAHC,
BOJIHOBOE JIBIIKEHUE; AU(dy3usi, OpOyHOBCKOE JIBUKEHUE,
CTPOEHUE KUJIKOCTEN U TBEP/IBIX TEJ, K3MEHEHNE 00beMa Tel
IpU HarpeBaHuu (OXJAXKIEHUH), TEIJIOBOE paBHOBECHE,
HCIIApEHHE, KOHJACHCALUs, IIJIaBJICHUE, KPUCTAJUIM3ALMS,
KHUIIEHHE, BIIAYXHOCTh BO3/yXa, CBSA3b CpPEeIHEN KUHETUUECKOI
SHEpPrUM TEIUIOBOTO JABIKEHHS] MOJIEKYJ C aOCOJIIOTHOM




B PaCCMaTpUBAEMBIX SIBICHUSX
6) 6a30BbBIC MCCIIEJOBATENBCKUE ACHCTBUS:
- BIAJETh HAaBBIKAMH Y4YEOHO-MCCIEIOBATEIbCKOW U
IIPOEKTHOM  NI€ATENBbHOCTH, HABBIKAMU  Pa3peLICHUS
npo0Jem;
- BBUIBJSATb ~ IIPUYMHHO-CJICICTBEHHBIE  CBS3HM U
aKTyaJIM3UpoBaTh 3aJady, BBbIIBUraThb TUIOTE3Y €€
pellIeHus], HAXOAWUTb AapryMEHThl U1 J0Ka3aTesIbCTBA
CBOMX YTBEp)KIEHHUH, 3ajaBaTh NapaMeTpbl U KPUTEPUU
peleHus;
- AHAJIU3UPOBATh MOJIYYEHHBIE B XOJI€ PEILEHUs 3aJayu
pe3yJIbTaThl, KPUTUUECKU OLIEHWBATH MX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;
- YMETb IEPEHOCUTh 3HAaHUSA B II03HABATEIBHYIO U
IPAKTUYECKYIO YaCTU KU3HEAESITEIbHOCTH;
- YMETb MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX
o0JacTen;
- BBIIBUTaTb HOBBIE WJIEU, NpeJlaraTb OPUTMHAJIBHBIE
MOJIXO/Ibl U PEIIEHUS;

— - TPOSIBJIATH CIOCOOHOCTh MX MCIOJB30BaHMS B

IT0O3HABATEIBHONW U COLMAIBHOM IPAKTUKE

TEMIIEPaTypOl, TMOBBILICHUE [JABJICHUS Tras3a IpU €ro
HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEX]Y ITapaMeTpaMu
COCTOSIHHSI Tra3a B M30IPOLECCax; DJJIEKTpU3alus Tell,
B3aMMO/ICUCTBUE 3apsiI0B, HATPEBAHUE MPOBOJIHUKA C TOKOM,
B3aUMOJICHICTBME MAarHUTOB, AJIEKTPOMATHUTHAS WHIYKIIHS,
JICUCTBME MArHUTHOTO TMOJiI Ha MPOBOJHUK C TOKOM U
JOBIDKYIIMICS 3apsill, JJICKTPOMarHUTHBIE KoOJeOaHUs |
BOJIHBI, MPSAMOJIMHEHHOE pacrpocTpaHeHHe CBeETa,
OTpaXEHHE, TpeIoOMIIeHHe, HWHTeppepeHIrs, AuGPaKIHs
u NoJIsipu3aus CBeETa, Jcnepcust CBETa;
dotoanekTpuyeckuii  3¢p¢deKkT, CBETOBOE  JIaBICHHE,
BO3HMKHOBEHHME JIMHEHYATOro CHEKTpa aroMa BOJOPO/Ja,
€CTECTBEHHAs] MU UCKYCCTBEHHAs PaJMOAKTUBHOCTD;

I[IP6 3. BnaaeHue OCHOBOIOJATAOIUMHA (PU3HUESCKUMHU
ITOHATUSIMHA u BCJIIMYMHAMHU, XapaKTEePHU3YIOIUMU
¢usnueckue mporecchl (CBI3aHHBIMH C MEXaHMYECKUM
JIBIKEHHEM, B3aMMOJCHCTBHEM T, MEXaHHYECKHUMH
KOJeOaHUSIMU U BOJIHAMHU;  aTOMHO-MOIIEKYJISIPHBIM
CTPOEHUEM BCIIIECTBA, TCIUIOBBIMH MPOLECCAMMU;
JJEKTPUYECKUM M MArHUTHBIM TOJIAMH, 3JIEKTPUUECKUM
TOKOM, DSJEKTPOMArHUTHBIMU KOJCOAHHSIMU U BOJIHAMH;
ONTHYCCKUMH  SIBICHUSMH, KBAHTOBBIMH  SIBICHUSIMHU,
CTPOCHHEM aToMa M aTOMHOTO Spa, PaJHlOaKTUBHOCTHIO);
BIaJCHHC OCHOBOIIOJIAral0IIUMM aCTPOHOMUYECKUMHU
TOHSATHUSAMHM, TIO3BOJISIIONIMMU XapaKTepPHU30BaTh IPOIIECCHI,
MPOUCXOJSANIME Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMaX,
B MEXTraJaKTUUeCKOW cpeje; ABHKEHHE HEOECHBIX TeT,
9BOJIIOLIMIO 3Be311 U BeeleHHoid;

[IP6 4. BnaneHue  3aKOHOMEpPHOCTSMHM, 3aKOHAMU
U TeopusiMu (3aK0H BceMupHoro tsirotenus, 1, I u 11l 3akoHb1
HproToHa, 3aKOH COXpaHEHUSI MEXaHUYECKOM SHEPTUH, 3aKOH
COXpaHEHUs HUMIYJbCa, NPHUHIMI CYNEPHO3ULUU CHUJ,
MPUHIMI PAaBHOIPABHOCTH MHEPIIMAIBHBIX CUCTEM OTCYUETA;




MOJICKYJISIPHO-KMHETHUECKYI0 TEOPUIO CTPOCHHS BEIIECTBA,
ra3oBbl€ 3aKOHBI, IEPBbI 3aKOH TEPMOJMHAMHMKHU; 3aKOH
COXpaHEHUs 3JIEKTPUUYECKOro 3apsiaa, 3akoH KyioHa, 3akoH
Oma s ywacTka uenu, 3akoH Owma i TOJMHOMN
3JIEKTpUYECKOM wenu, 3akoH Jlkoyns - JleHua, 3akoH
3JEKTPOMArHUTHOM MHAYKIUH, 3aKOH COXPAHEHUS SHEPIUH,
3aKOH TPSMOJIMHEMHOTO paclpOCTPAHEHUsI CBETa, 3aKOH
OTpa)K€HUs CBETa, 3aKOH MPEJOMIICHHUS] CBETa; 3aKOH
COXpaHEHUs PHEPTUU, 3aKOH COXpaHEHHUs MMITYJIbCA, 3aKOH
COXpaHEHUsl HIIEKTPUYECKOTO 3apsi/ia, 3aKOH COXpPaHEHUs
MacCOBOTO 4YHMCa, MOCTyJaThl bopa, 3aKk0H pagnoaKkTHBHOTO
pacmajna); YBEpEHHOE HCII0JIb30BAHUE 3aKOHOB
U 3aKOHOMEPHOCTCH Tpu aHanm3e (U3HUSCKUX SIBICHHMA
Y IIPOLIECCOB;
[IP6 6. BiianeHue OCHOBHBIMH METOJIaMU HAy4YHOTO
MO3HAHMSI, UCTIONIb3YEMBbIMU B (DU3HKE: TIPOBOAUTE MPSMBIE U
KOCBEHHBIE HW3MEpPEeHMs] (PU3NYECKUX BEIMYMH, BHIOHpas
ONTHUMAJBHBIA CTIOCO0 M3MEPEHHUs M WCIOJb3Ysl M3BECTHBIC
METOJIbl OLEHKH IOTPEIIHOCTEN HW3MEpPEHH, MPOBOIAUTH
UCCIIEJIOBAaHUE  3aBUCHUMOCTEH  (U3UYECKUX  BEIUYHH
C UCIIOJNIb30BAaHUEM TPSAMBIX HU3MEPEHHUM, OOBSICHATH
MOJTyYEHHBIE PEe3yNbTaThl, UCTIONB3YS (QU3MUECKUE TEOPHH,
3aKOHBI U TIOHSTHUS, U JIeJIaTh BBIBOJBI; COOJIOIaTh MpaBUia
0e30MacHOT0 Tpyda TpU TMPOBEACHUU HCCIECTOBAHUI
B pamMKax Yy4yeOHOro OKCImepuMeHTa ©  y4eOHO-
HCCIEA0BATENIbCKON  JEATEIbHOCTH C  HCIOJIb30BAHHEM
IU(PPOBBIX H3MEPUTENBHBIX YCTPOWCTB W JIaOOPATOPHOTO
000pyI0BaHUS; c(hOpMHUPOBAHHOCTH MpEeACTABICHUI
0 METOJIaX MOJYyYCHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;
- MP6 7. CdopMupoBaHHOCTb yMEHUS
pemaTh pacyeTHBIC 33/1a4H C SIBHO 33JJaHHOMN (PU3NUIeCKOn
MOJIEJIbIO, UCTIONB3YS (PU3MUECKHE 3aKOHBI U TIPUHIIMIIH;
HAa OCHOBE aHajlu3a YCJIOBUSA 33Jadd  BBIOMpATh




(U3HYECKYIO MOJIEIb, BBIICIATh (PH3UICCKIEC BETUIHHBI
u hopmyIibl, HEOOXOAUMBIE Ul €€ PelIeHHUs], IPOBOIUTH

pacdeTel W  OLCHUBATH PCAJIBHOCTH  IMOJIYUYCHHOI'O
3HA4YCHUA (bH?)H“ICCKOfI BCIIMYHUHBI, peuiaTb
Ka4C€CTBCHHLBIC 3aaa4u, BBICTpanBas JJOTHYCCKH

HEIPOTUBOPEUHBYIO LIETIOUKY PACCYKJIEHUH C OMOPOii Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H (hHU3HUYECKUE
SBJICHUS

OK 02. Mcnonb3oBaTh
COBPEMECHHBIC CPE/ICTBA
MIONCKa, aHAIH3a

Y UHTEPIIPETALUU
uHpopMaIuu

1 MH(pOpMaIMOHHBIC
TEXHOJIOTUU

JUISL BHITIONTHEHUS 3a7a4
npo¢eCcCuOHAITBHON
JesITeTbHOCTH

JluyHOCTHBIE pe3yJbTaThl JOJDKHBI OTPaKaThb B YacTH
LEHHOCTU HAy4YHOTI'O [TO3HAHUS:

- c(hopMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd ¥ OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha
JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B MOJIMKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W  YUTATEIbCKOM
KYJBTYPbI KaK CpPEJICTBA B3aUMOJECIHCTBUS MEKY JIFOAbMHU
Y TIO3HAHUS MHPA;

MeranpeamMeTHbIe pe3yabTaThl JOJKHBI OTPAXkKaTh:
OsBnageHue YHUBEPCATbHBIMHU y4eOHBIMU
IMO3HABaTEILHBIMA JI€HCTBUAMU:

B) paboTa ¢ uHpopmauei:

- BIAQJETh HaBBIKAMH TMOJNy4eHUs UHPOpMAIUU U3

HMCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSITEJIBHO

OCYILECTBIIATH IIOUCK, aHalIu3, CUCTEMATU3ALMI0 U

MHTEPIIPETANI0 HHPOPMAIIUU Pa3IMYHbIX BUIOB U GOpPM

IIPE/ICTABIICHMUS,;

— - HCIIOJIb30BaTh  CPEJICTBA  HMH(POPMAIMOHHBIX
U KOMMYHUKALIMOHHBIX TEXHOJOTMH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKaTHUBHBIX U
OpPraHM3allMOHHBIX ~ 3aJad €  COOJIOJCHUEM

TpeOOBaHUI IPrOHOMHKH, TEXHUKH O€30MaCHOCTH,

I[IP6 5. VYMeHue yuuThIBaTh TIPAHULBI NPUMEHEHUS
U3yYeHHBbIX (DU3MYECKHX MOJeNeil: MarepuanbHas TOYKa,
VMHEpLUaIbHAs CHUCTEMAa OTCYETA, WACAIBHBINA Ia3; MOJICIH
CTPOEHMS Ta30B, XXHAKOCTEH WM TBEPABIX TeEJ, TOYECUHBIN
JJIEKTPUYECKUN 3apsill, sAepHas MOJEIb aTOMa, HYKJIOHHAs
MO/IeJIb aTOMHOT0 si/ipa IPU pelIeHUH (PU3NYECKUX 3a/1a4;
I[IP6 9. CdopmupoBaHHOCTH COOCTBEHHOW TIO3HMIIMH I10
OTHOLICHUIO K (HU3MYecKOod HMH(pOpMalMU, MOTydaeMon U3
pa3HbIX MCTOYHHMKOB, YMEHUN MCIIONb30BaTh IU(GPOBHIE
TEXHOJIOTHH JUIS TIOMCKa, CTPYKTypHUpOBaHM,
UHTEpIpeTal W TpeAcTaBiIeHUs Y4eOHOM U Hay4dHO-
HOMYJIAPHOM HHpOPMAaLIMK; pa3BUTHE YMEHUH KPUTHUECKOTO
aHaJIM3a MoJy4aeMoi HHpopMauu




THTHUEHBI, pecypcocOepeXeHusi, IMpaBOBBIX U
TUYECKHX  HOPM, HOPM UH(OPMAMOHHON
0€e30I1aCHOCTH

OK 03. [nmanupoBaTh

U peaJin30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe

Y JIMYHOCTHOE Pa3BUTHE,
PEINPUHIMATEIbCKYIO
JesITeNIbHOCTD

B IpoecCHOHATBHOM
cdepe, UCTIOTB30BATh
3HaHUA 110 IPaBOBOM

1 (UHAHCOBOMU
IPaMOTHOCTH

B PA3JIUYHBIX JKU3HEHHBIX
CUTYyaIHsIx

JInyHOCTHEBIE PE3yJbTaTbl JOJDKHBI OTpPaXaTb B YaCTH
I[YXOBHO-HpaBCTBeHHOFO BOCIIMTAHUA:

- CIIOCOOHOCTH OIICHUMBATh CUTyallUI0 W IIPUHUMATH
OCO3HAHHBIC pELICHUS, OPUEHTUPYACH HA MOPAILHO-
HpPaBCTBCHHBIC HOPMBbI
U LICHHOCTH;

-OCO3HAHUEC JIMYHOI'O BKJIaJ B IIOCTPOCHHUC yCTOfI‘IPIBOFO
Oy y1ero;

MeTaHpeI{MeTHHC PE3YJIbTAaThl JOJIKHBI OTpaKaTh:

OsgnajgecHue YHUBEpCAIbHBIMHU peryJIaTUBHBIMHU
NENCTBUSIMU:

a) caMOOpTaHHU3alUs:

- CaMOCTOATENIbHO  OCYIIECTBIIATh IO3HABATEJIbHYIO
NeATeTbHOCTh,  BBISBIATH  MPOOJEMBbI, CTaBUTh U

(opMyIHMpoBaTh COOCTBEHHBIE 33J]aul B 00pa3oBaTeIbHOM

JeSITEIbBHOCTH

Y )KMU3HEHHBIX CUTYALIMsIX;

- CaMOCTOSITEIbHO COCTaBIIATh IUIAH PEIICHUs MPOOJIEMbI

C yY4eTOM HMEIOLIUXCA  PEecypcoB, COOCTBEHHBIX

BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

0) CaMOKOHTPOJIb:

MCIIOJIb30BaTh MPUEMBbI peIIEeKCHH I OLICHKH CUTYallUH,

BbIOOpa BEPHOT'O PEIICHUS;

— - yMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO
IPUHUMATDH PELIECHUS IO UX CHUKEHUIO

I[IP6 9. CdopmupoBaHHOCTh COOCTBEHHOW TO3HUIIMU 10
OTHOIICHHUIO K (U3MYECKO HMH(pOpMAIMHU, TOTy4aeMOn U3
pasHBIX HMCTOYHUKOB, YMEHHH WCIIOJIb30BaTh IH(PPOBHIC
TEXHOJIOTHH TUIst MIOWCKa, CTPYKTYPHPOBAHHUS,
UHTEPIpPETallMd U TPEICTaBICHHUS Yy4eOHOW M Hay4YHO-
HOMYJIIPHOM WH(POPMALINN; Pa3BUTHE YMEHUN KPUTHIECKOTO
aHaJIM3a Moy4aeMoil UHPOpMauu

OK 04. DdpexTrBHO
B3alMO/IEIICTBOBATH
1 paboTath
B KOJJIEKTHUBE
U KOMaH/Ie

JlugHOCTHBIE pe3yabTaThl JOJDKHBI OTpakaTh B YaCTH
LEHHOCTU HAyYHOT'O MTO3HAHUS:

-OBJIa/ICBaHUE HAaBBIKAMH y4eOHO-HCCIIEI0BATENbCKOMH,
MIPOEKTHOM U COLMATIBLHOM €SI TEIbHOCTH;
MeTanpeaMeTHbIe pe3yibTaThl I0JKHBI OTPaXaTh:

[1P6 10. OBnanenune ymeHusiMu paboTath B IpymIe

C BBIIIOJIHEHUEM PA3JIMYHBIX COLMANIBHBIX POJIEH,
IJIAaHUPOBATh PabOTy TPYIIIBI, PALIMOHAIBHO PACIIPENEATh
JIESATENIBHOCTh B HECTAHAAPTHBIX CUTYaLUsX, a1€KBATHO
OLIEHUBATh BKJIAJ KaX10T0 U3 YYaCTHUKOB I'PYIIIbI




Osnajenue
NEUCTBUSIMU:
0) coBMeCTHasl I€SITEIIbHOCT:

- IOHUMaTh U MCMOJIb30BaTh MPEUMYIIECTBA KOMaHIHOMN
Y MHIUBHUIYAILHON paboThI,

- BbIOMpaTh TEMaTHKy U METOJbl COBMECTHBIX JEHCTBUI
C Y4ETOM OOIIUX MHTEPECOB W BO3MOXKHOCTEH KaXKIOTO
YJieHa KOJIJIEKTUBA;

-  TpPUHAMATH TEIU  COBMECTHOW  JICATEIHHOCTH,
OpPraHU30BBIBATH M KOOPJIMHUPOBATH JACWUCTBUA IO €€
JOCTHKEHMIO: COCTABJIATH IUIAH JEUCTBUM, PACIIPEIEIATh
PO C YYETOM MHEHUH YYaCTHUKOB, O0OCYXIaTh
Pe3yIBTAaThl COBMECTHOU PabOTHI;

YHUBCPCAJIIbHBIMU KOMMYHHUKATHBHBIMU

-OI[CHMBATh KayeCTBO CBOEr0 BKJIaAa W  KaKIOTO
y4acTHMKAa KOMaHIpl B  OOUIMH  pe3yiapTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

OsgnageHue YHUBEPCAIbHBIMU pETyISTUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s ¥ IPYTUX JHOJEH:
— - IpUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX JHOJEH
IIPY aHAJIN3€ PE3yJIbTaTOB JEATEIbHOCTU

B pPELICHHE pacCMaTPUBAEMOI TPOOIIEMBI

OK 05. OcymiecTBisATh
YCTHYIO M TUCHMEHHYIO
KOMMYHHUKAIMIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0coOeHHOCTEN
COILIMAJIEHOTO U
KYJBTypHOTO KOHTEKCTa

JInyHOCTHBIE pe3ybTaThl OJKHBI OTPaXXaTb B YacTH
3CTETHYSCKOr0 BOCITUTAHMUS:

- 3CTETUYECKOE OTHOLIECHHE K MHPY, BKIIOUYASl ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTA,
Tpyna

1 OOIIECTBEHHBIX OTHOIICHHI;

B 00J1aCTH MAaTPUOTUIECKOTO BOCIIUTAHUS MTPOSIBIISATH:
-IIEHHOCTHOE OTHOIIEHHE K TOCYyAapCTBEHHBIM CUMBOJIAM,
HMCTOPUYECKOMY M MPUPOJHOMY HACIEIUIO, TAMSITHUKAM,
TpaguuusasM HapoaoB Poccuum, poctmxenusm Poccuu B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/IE;
MertanpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPAkKaTh:

IIP6 1. CdopMHpPOBaHHOCTh MPEACTaBIEHUN O posn
n Mecte (UMK U aCTPOHOMHUU B COBPEMEHHOW Hay4HOM
KapTMHE MHpa, O CHCTeMooOpa3yromell ponu (QU3UKH
B pa3BUTHHU €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTMM, O BKJIAJE POCCHUCKUX
U 3apyOeXHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAYKH;
MOHUMaHHe (PU3NUECKON CYIIHOCTH HAOII01aeMBbIX SIBICHUIN
MHKPOMHpA, MakpOMHpa W MEraMupa; IOHHMAaHHE POJIH
aCTPOHOMHUH B IIPAKTUYECKOM JCATENBHOCTH YEIOBEKA
W JaJbHEWIIEM HAyYHO-TEXHHMYECKOM DPa3BUTHH, POJIHU
¢usukn B (HOpMUPOBAHMM KPyro3zopa U (pyHKIHMOHAIBHOM
TPaMOTHOCTH Y€JI0BEKaA JUIsl PEHICHMSI PAKTUYCCKUX 3a1a4




OsgnaacHue
NEUCTBUSIMU:
a) oOmeHue:
- OCYIIECTBIIATh KOMMYHHKAIIMH BO BCeX chepax KU3HU;
— - Pa3BEpPHYTO U JOTUYHO U3JIaraTh CBOIO TOUKY
3peHus
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

YHUBCPCAJIIbHBIMU KOMMYHHUKATHBHBIMU

OK 07. ConenicTBOBaThH
COXPaHEHUIO
OKpYKaroIllen CpeIbl,
pecypcocOepeKeHHtIo,
MPUMEHSITh 3HaHUS 00
W3MEHEHUH KJIMMarta,
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO AecTBOBATH
B UPE3BBIYANHBIX

JIn4yHOCTHBIC pe3yJibTaThl NOJIKHBI OTpaKaTb B YaCTU
9KOJOTHYCCKOI'0 BOCIIMTaHHA:

- c(hOpMUPOBAHHOCTb  3KOJOIMYECKOW  KYJBTYpHI,
IIOHUMaHUe BIIUSTHUSI COLIMAIbHO-3KOHOMHYECKHUX
IIPOLIECCOB HA COCTOSIHHE IPHUPOJHONM M COLUAIBHON
cpenbl, OCO3HAHHE rJ100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPpOo0dIIeM;

- IUIAHAPOBAaHWE W  OCYLIECTBIEHUE JCHUCTBUH B
OKpY’KaIOIllEW Ccpelle Ha OCHOBE 3HAHUA  LeJeHl

YCTOMYHMBOTO pPa3BUTHUS YEIIOBEUECTBA;

I1P6 8. ChopmMupoBaHHOCTH YMEHUS IPUMEHSITh

IMMOJTYYCHHBIC 3HAHUSA JIA 00BSICHEHUS YCJIOBI/Iﬁ IMPOTCKAHU A

(bU3UYECKUX SABJICHUH B IPUPOJIC U JJIS IPUHATHS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU

JUTsL o0ecriedeHust 0€30IacHOCTH MPHU 00paleHuH

¢ OBITOBBIMU MPUOOPAMH M TEXHUYESCKUMH yYCTPOMCTBAMU,
COXpaHEHUs 3I0POBBS U COOIIOICHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIIEH CPe/Ie;
MOHMMAaHHEe HEOOXOUMOCTH TIPUMEHEHHUS JOCTUKESHHMA
bu3uku

CUTYyalHAx — aKTHBHOE HENpPUATHE JEHCTBUMN, IPUHOCSIUX Bpel Y TEXHOJIOTUH JJIs1 paliMOHAIbHOTO IPUPOAONOIb30BAHUS
OKPYJKaIOIIEH cpene

I[IK 24  BpImonHATh I1P6 1. CdopmupoBaTb yMeHHs NPUMEHATH 3HAHUSA O

CaHHUTAPHO- MIPUHIIUIIAX PaOOTHI MPUOOPOB U €0 AIEKTPOIPUOOPOB.

SMHJIEMHOIOTHYECKHE

TpeOoBaHus K

MIPEOCTaBICHUIO

TOCTUHHUYHBIX YCIIyT




2. CTpykTypa H coaepkaHue 001eo00pa3oBaTeIbHON JUCHUIINHbBI

2.1 O0beM AUCHUIIMHBI M BU/IbI Y4eOHOH padoThl

Bup yueOHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl THCHUIINHBI 118

OcHoBHoOE coepKaHue 100
B T.Y.

TEOPETUYECKHE 3aHATH 78
J1ab0paTOPHBIE 3aHIATHS 14
IIpodeccuoHabHO OPMEHTHPOBAHHOE COJep:KaHMe (CoAepKaHue 20
NMPUKJIATHOTO MOYJIA)
IMpomexyTounas arrectanus (1uddepeHMpoBaHHDII 3a4eT) 2
Koncyabranuu 4




2.2. TemaTuyeckuii NJIaH U cofep:KaHUEe JUCHUITHHBI «DU3NKAY

tena. Cwna. Ilpuwanmm cynepriosunind cwi. Bropoit 3akoH HproToHa s MaTepHalbHONW TOYKH B
nHeprmanbHol cucreme orcuyeta (MCO). Tpermit 3akoH HproTOHA I MaTepuadbHBIX TOYEK. 3aKOH

BCCMHUPHOI'O TATOTCHUS. Cuna TsDKECTH. HepBaﬂ KOCMHYCCKAA CKOPOCTD. Bec tena. Cuna YHOPYTroCTH. 3akoH

Haumenosanne (Comep:kanue y4eGHOro MaTepuasa (0CHOBHOE M MPOQeCCHOHAILHO OPHEHTHPOBaHHoe)®, 1aGopaTopubie O0bem | MopMupyemble
pa3fesoB U TeM W NMPaKTHYeCKNe 3aHATHS, IPUKJIATHOH MOAYJIb (TP HAJTHYNH) 4YacoB | KOMIIeTeHIHH
1 2 3 4
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT'0 NO3HAHUA 2
Tema 1.1 Copep:xaHue yueGHOTo MaTepuasia 2 OK 03
Beenenne ®usnka - Hayka o npuponae. HayuHele MeTOnIbl MO3HAHUS OKpyXkarouero mupa. Poiabs skcnepumeHTa U OK 05
TEOPHH B TIpoLiecce O3HAHHUS PUPOABL. DKCIEpUMEHT B (huzuke. MoaenupoBanue GpU3ndeckux sBJICHUHN 1
npoueccoB. Hayunsle runore3sl. @U3HMUECKUE 3aKOHBI M TEOPUH. | paHHLIBI TPUMEHUMOCTH (PU3NIECKUX
3akoHOB. [ IpuHItun cootBeTcTBUA. Ponb 1 MecTo ¢hu3nku B hOpMUPOBAHUHN COBPEMEHHON HAYYHOM KapTHHBI
MHpa, B IPAKTHYECKOM JAesITeTbHOCTH JIFO e
Paszgen 2. MexaHuka 18 OK 01
Tema 2.1 Coneprxanue yueOHOTo MaTepuaja 2 OK 02
KunemaTtuka Mexanuueckoe ABMKEHUE. OTHOCUTEIBHOCTh MEXaHNYECKOr0 IBMKeHUA. Cuctema orcuera. TpaekTopusi. OK 04
[Nepememnienne, ckopocTh (CpeiHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUaIbHONW TOUYKH, OK 05
WX MPOEKIIMU Ha OCH CUCTEMBI KoopauHaT. CliojkeHHe NepeMeneHH 1 CII0KEHHUE CKOPOCTEH. OK 07
PaBHOMEepHOE M PaBHOYCKOPEHHOE INpSAMOJIMHEIHOe ABKeHHe. ['paduku 3aBUCHMOCTH KOOPIAMHAT, K24
CKOPOCTH, YCKOPEHUs, IyTH U IEPEMEIICHUs] MaTepUabHONH TOYKH OT BpeMeHH. CBOOOIHOE MajeHue.
Yckopenue cBoOomHoro maneHus. KpuBonuHeiiHoe aBrokeHue. J[BukeHHe MaTepuaibHOH TOYKH IO 2
OKPYKHOCTH. YTJIOBasi CKOpPOCTb, JIMHEHHas cKopocTh. Ilepuon u uacrora. LleHTpocTpeMuTenbHOE
YCKOpEHHE
N3mepenre MrHOBEHHOM CKOPOCTH.
HCCJ’IGJIOB&HI/IG COOTHOLICHUA MCEXKAY NIYyTAMU, HpOﬁI[eHHBIMH TCJIOM 3a IMOCJICA0BATCIbHBIC pPAaBHBIC
MPOMEKYTKH BPEMEHH IPY PAaBHOYCKOPEHHOM JIBH)KEHHH C HA4aJbHOM CKOPOCTBIO, PABHOM HYJIIO. 2
N3yueHue nBUKEHUS 1IAPUKA B BI3KOM KUIKOCTH.
Wzyuenwue aBrxeHus Tena, OPOLIEHHOTO TOPH30HTAIBHO
Tema 2.2 Copaepxanune yueOHOro MaTepuaa 2
/InHamuka [puruun orHocurensHOCTH ['anunes. Ilepseiii 3akoH HerotoHa. MIHepimansHble cUCTEMBI oTcdeTa. Macca




I'yka. Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHS CKOJIBKEHUS U criia TpeHus mokost. KoadduimenT TpeHus.
Cuna COnpOTHBICHUS TPH JIBIKCHWM Tela B JKUAKOCTH MM rase. IlocTymarensHoe M BpamaTenbHOE
JBIKEHUE a0COIFOTHO TBEPJOTO Tella. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpateHus. [Inedo cusl. Y cnoBus
paBHOBecHs TBepaoro tena B MCO

temneparyp Llenscusi. Monens uieanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKOH
TEOPHH UICAILHOIO ra3za. AOCOMIOTHAA TEMIIEpaTypa Kak Mepa CpeAHeH KUHETHYECKON SHEPIUU TEIIOBOTO
nBwkeHns vactur rasza. lllkama temnepatyp KenbBuna. YpaBHenme MenneneeBa-Knaneiipona. 3akoH

Uzyuenne apmxenus Opycka Mo HaKJIOHHOH MJIOCKOCTH MOJ NIeHCTBUEM HECKOJBKUX CHIL. 2
HccnenoBanne 3aBUCIMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIMINX B 1e(hOPMHUPOBAHHOW MPYKUHE U PE3SUHOBOM
o0pasiie OT BEIMIUHBI UX Ac(POpMAITHH.
HccnenoBanue yclioBrid paBHOBECHSI TBEPOTO Tejla, UMEIOIIETo 0Ch BpalIeHUs
Tema 2.3 Coneprxanue y4eOHOTro MaTepuaJa: 2
3aKOHBI COXPAHCHH Nmmynsc MaTepuanbHOM TOYKH, CHCTEMBI MaTepHABHBIX TOYEK. VIMIYIIbC CHJIBI M N3MEHEHUE MMITYIIbCa
B MEXaHHUKC Tena. 3akoH coxpaHeHus umiyibca B MCO. PeaktuBHoe aprokenue. Paborta cuiibl. MOIIHOCTH CHIIBI.
Kunernueckast sHepruss MaTepuanbHON Touku. Teopema 00 HU3MEHEHHHM KHHETHYECKOW JHEPTHH.
[Norenumanpras sHeprus. [loTeHnmansHas sHeprus ynpyro nedhopMrupoBaHHON pyXuHEL. [loTeHInansHas
OHEpTrHud TEjia B6JII/I3I/I IMOBECPXHOCTHU 3emiH. HOTGHHI/IZUH)HI)IC 1 HENIOTCHUUAJIBHBIC CHJIBI. CBs13b pa6OTI>I
HETIOTCHIMAJIBHBIX CHJI C HN3MCHCHHEM MeXaHU4eCKOM OHEPrun CUCTCMbI TCII. 3akoH COXpaHCHHUA
MEXaHWYECKOW YHEPTHH. YTIPyTHe U HeYIPYTHE CTOJIKHOBEHUS
WzydeHune cBsi3M CKOpOCTEH Tel IpH HEYIIPYTroM yaape.
HccnemoBanue cBsi3u pabOTHI CHIIBI C K3MEHEHHEM MEXaHHMUECKOW SHEPTHH Tela 2
IpodeccnonaabHO OpeHTHPOBAHHOE colep:kaHue (CoAepKaHue MPUKIATHOTO MOTYJIs1) 2
Texanaeckue YCTPOﬁCTBa U NPaKTHYCCKOC MPUMCHCHUC. CIUAOMETP, ABMIKCHUC CHApsAJ0B, LCHHLIC U
pEMeHHBIE TiepeaayuH, MOAIIUITHIKH, BOJOMET, KOTep, MPYKUHHBINA MUCTOJIET, IBIKEHHE MCKYCCTBEHHBIX
CIYTHHKOB M PaKerT.
[MpakTuueckas padota: Vcrosib30BaHHE 3aKOHOB MEXaHHMKH IS OOBSICHEHHUS JBM)KCHHUS HEOCCHBIX TEN U 2
JUTSL Pa3BUTHSI KOCMUYECKHX HCCIIeI0OBaHIA, TPAaHUIIBI TPUMEHUMOCTH KIIACCHYECKOW MeXaHuku. muranus
HEBECOMOCTH
Paznen 3. MosekynsipHas pu3nKa ¥ TEPMOTMHAMHKA 22 OK 01
Tema 3.1 Copepxanne yueOHOro MaTepuaJa: 2 OK 02
(OCHOBBI MOJIEKYIIAPHO- | (CHOBHBIC TOJIOXKEHHS MOJIEKYIAPHO-KHHETHYECKOi Teopui. BpoyHoBckoe amkenue. JIuddysus. OK 03
KHHCTHYECKOU TCOPUH XapakTep IBIKEHUA U B3aUMOJICHCTBUS YaCTUI BElIecTBA. MOJIeIH CTPOEHUS ra30B, JKUIKOCTEH U TBEPIBIX OK 04
TeN 1 00BSCHEHNE CBOWCTB BEILIECTBAa HA OCHOBE 3TUX Mojened. Macca 1 pasMepsl MosekyJl. KonuuecTBo OK 05
BemectBa. llocrossHHas ABorampo. TemmoBoe paBHoBecwe. Temmepatypa u ee u3aMepenue. lllkama I%Ié gz




HansToHa. ["a30BbIc 3aKOHBI. M30mpoIlecchl B HACATBHOM Ta3e C MOCTOSHHBIM KOJHYECTBOM BEIIECTBA:
M30TepMa, U30X0pa, H300apa

N3mepenne Macchl BO3ayXa KIacCHOM KOMHate. MccnetoBaHue 3aBUCUMOCTH MEXAY NTapaMeTpaMu
COCTOSIHMSI pa3peKEeHHOr 0 ra3a

JlabopatopHast padota 1. M3ydeHne oJHOrO M3 U30MPOIIECCOB

Tema 3.2
OCHOBBEI
TEePMOIMHAMHUKHI

Conep:xanue yueGHOro MaTepuasa:

TepmonuHamuueckasi cucteMa. BHYTpEHHsSI SHEprus TEPMOIMHAMUYECKOW CHUCTEMBI U CIOCOOBI ee
n3MeHeHus. KonmyectBo Temnotsl v pabota. BHyTpeHHSS SHEPTrHsl OTHOATOMHOTO HUICAILHOTO Ta3a. Buabl
TEIUIONEPEJayuu: TeIIONPOBOIHOCTh, KOHBEKIIMS, H3JyUCHHUE.

TermnoeMkocTh Tena. YaenpHas TEIIOEMKOCTh BemiecTBa. KonM4YecTBO TEIUIOTHI MpH TEIMJIONEperade.
ITepBblil 3ak0H TepMoauHaMUKU. [IpuMeHeHue nepBoro 3aKko0Ha TEPMOAMHAMUKY K U30IIPOLIECCAM.

I'padmyeckas uaTepnperalys paboThl Ta3a. TerioBbie MamuHbL. [[pHHIIUATIBI AEUCTBUS TEIUIOBBIX MAIIIKH.
[IpeoOpa3zoBanust 3HEPTUM B TEIUIOBBIX MamuHaX. Koaddumnument moneznoro neiicteus (mamee — KII)
terioBoit mammHb. Lukn Kapro u ero KIIJ. Bropoii 3akon TepmoguHamukn. HeoOpaTuMocTh mporieccoB
B IIpupoie. DKOJOTHYECKUE MPOOIEMBI TEIUIOIHEPTCTUKH

Tema 3.3

IATperaTHbIe COCTOSIHUS
BEIIeCTBA U (a30BbIe
[epEXO0bl

Conep:kaHue y4eOHOT0 MaTepHaJa:

[NapooOpa3oBanre W KoOHIeHCarus. lcnapeHue © KuIlleHHE. YJelbHAas TEIUIOTa MapooOpa3oBaHUs.
3aBHCUMOCTH TEMIICPATYPhI KUNICHHUA OT OaBJICHUA. AGCOHIOTHEIH U OTHOCHUTCJIbHAA BJIAXKHOCTH BO3ayXa.
Haceiuennsiii nap.

Teepnoe teno. Kpucrammmueckue u amopdHble Tena. AHH30TPONHS CBOWCTB KpucTauioB. JKuukue
kpuctayuiel. CoBpeMeHHBIE MaTepuaibl. [lnaBneHne n KpuctaummMzanus. YaenbHas TEIIoTa IUIaBICHMS.
CyOnumanus. YpaBHEHHE TEIIOBOTO OanlaHca

JlaboparopHas padora 2. OnpezenicHHe BIaKHOCTHA BO3IyXa

IpodeccnonanbLHO OPUEHTHPOBAHHOE COeP:KaHue (Coldep:KaHne MPUKJIATHOTO MOILYJIs)

TexHaudeckue yCTpPOWCTBA W TPAKTHYECKOE IMPUMEHEHHE: TepMoMeTp, Oapomerp. OmpenencHrne Macchl
BO3JIyXa B KOMHATE Ha OCHOBE M3MEPEHIM 00beMa KOMHATEHI, TaBJIICHUS U TEMIIEPATYPhI BO3TyXa B HEH.

Texauueckue yCTpOﬁCTBa U TOPAKTUYCCKOC TNPUMCHCHUC: ABUTATCIIb BHYTPCHHETO CropaHu:d, OBITOBOM
XOJIOJUWJIbHUK, KOHAWIMWOHCP, TUTPOMETP H IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUHU IIOJTYyYCHUSA
COBPCEMCHHBIX MATCPHUAJIOB, B TOM YMUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTMH

Paznen 4. DiiekTpoanHaMuKa

24

Tema 4.1
DIIEKTPOCTaTHKA

Conep:kaHue y4eOHOT0 MaTepHaa:

DnekTpusanus Tea. JISKTpUUecKuil 3apsia. JIBa Buaa 3JMeKTpUIeCcKUX 3apsaoB. [IpoBOJHUKH, TUAIEKTPUKHI
Y TTOJIYIPOBOTHUKH. 3aKOH COXpaHEeHHS dJISKTPUUIecKoro 3apsaaa. Bzanmopeiicteue 3apsaoB. 3akon Kyrona.

OK 01
OK 02
OK 03
OK 04




DnekTpudeckoe mnosie. HampspkeHHOCTh DIEKTPUYECKOro nojst. [IpUHIUIT CyNeprno3uuu SJIEKTPUICCKUX
rTosiel. JIMHUY HaNpsLDKEHHOCTH JISKTPHIECKOTO ToJist. PaboTa cuit asiekTpocTatndeckoro moJs. I[lorenmmarn.
PaznocTs morenmmanoB. IIpoBOMHUKN W MUAIIEKTPUKH B DJIEKTPOCTATHYECKOM moue. [lmdnmexTpudeckas
MIPOHUIIAEMOCTh. DIEKTPOeMKOCThb. KoHzeHcaTop. DIEeKTPOEeMKOCTh IUIOCKOTO KOHAEHcaTopa. DHeprus
3apsKEHHOT0 KOHJeHCcaTopa

Tema 4.2
[TocTOSTHHBIHN

ToKU B pa3iau4HbIX
cpenax

Coneprxanue yueOHOTro MaTepuaJa:

PIEKTPUUECKUN TOK.

ONeKTpUdecKuil TOK. YCIOBUS CYIIECTBOBaHMS 3JeKTpUdeckoro Toka. Mctounuku Toka. Cuia ToOKa.
[TocrosuubIi ToK. Hanmpsbxkenue. 3akon OMa 1711 ydacTKa Lenu. DJIeKTPUYECKOe COIPOTUBIIEHUE. Y 1eTIbHOe
comnpoTuBieHue Bemectsa. [locaenosarensHoe, napanienbHOe, CMEIIaHHOE COSAMHEHNE IPOBOJHUKOB.

Pabora anektpuyeckoro Toka. 3akoH JDxoynsa-JleHnma.  MOIIHOCTE — 3JIEKTPHUYECKOTO  TOKA.
OJNEeKTPOABIDKYIIAsl CWIa U BHYTPEHHEE CONPOTHUBICHHE HCTOYHHMKA TOKa. 3akoH OMa Uil HOJHOU
(3amMKHYTO#) AnmekTpudeckoil nmemu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAsT TPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBHUCHMOCTH CONPOTUBJICHHUS METAUIOB OT
TeMrieparypbl. CBEpXIPOBOIUMOCTh. DJICKTPUUECKHI TOK B Bakyyme. CBOMCTBa 3JICKTPOHHBIX ITYYKOB.
[NomynpoBogauku. CoOcTBEHHAs U MPUMECHAS IIPOBOMMOCTH MOIYIPOBOIHUKOB. CBOICTBA p-N-TIepexoa.
[TonynpoBOHUKOBBIE MPUOOPHI. DJIEKTPUYECKHA TOK B PacTBOpPax U paciulaBax dJIEKTPOJIUTOB.
ONEKTPOIUTUYECKAS TUCCOIMANMS. DJIEKTPOIHN3. ODJNEKTPHUECKHH TOK B razax. CaMOCTOSTEIBHBIN H
HECaMOCTOSITeNIbHBIN pa3psa. Mosnnus. [1nazma

JlaGopatopHas padota 3. M3yueHne CMEIaHHOTO COSANHEHHS PE3UCTOPOB.

JlabGoparopHas padora 4. 3mepeHune 3JeKTPOABMKYIIEH CHIIbI HCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTUBJICHUS

Tema 4.3
IMarauTHOE ITI0JIC.
DIIeKTPOMarHUTHAS
WHTYKIIWS

Copaepxanue yae0HOro MaTepuaa

ITocTostHHble MarHUTHL. B3aumonelcTBHE NOCTOSHHBIX MarHUTOB. MarHutHoe mnoje. Bektop MarHMTHOR
nHayKuuu. [IpuHnun cynepno3uumy. JInHY MarHuTHON HHAYKUMU. KapTrHa TMHUNA MAarHUTHOM MHAYKLUU
0JI1 TIOCTOSIHHBIX MarHWTOB. MarHuTHOE IOJIe MPOBOJHUKA C TOKOM. KapTrHa JMHUMI MoJd AJMHHOTO
MpsIMOTO TPOBOJHMKA W 3aMKHYTOTO KOJIBLIEBOTO IPOBOAHMKA, KATYyIIKM ¢ TOKOM. OmbIT Opcrena.
BsanmogeiicTBue mpoBOIHUKOB ¢ TOKOM. Cryia AMriepa, ee MOAYJb U HalpaBJIeHHUE.

Cuna Jlopenra, ee MOIy/Ib W HarpaBjieHHe. [[BkeHne 3apsKeHHOW YacTHIHI B OJHOPOIHOM MAarHUTHOM
mosie. Paborta cunbl JlopeHna. SIBieHHMe 3JIeKTpOMarHUTHOW WHAYKIMU. [lOTOK BekTOpa MarHUTHOHN
naaykimn. DJIC wHAYKIMH. 3aK0H 2JIeKTpoMarHuTHONW wHayKnnu dapazges. BuxpeBoe 3ieKTpUuecKoe
roJsie. DJIEKTPOABIDKYIIAS CHJIa MHAYKIMH B MPOBOJHUKE, ABMKYIIEMCS IMOCTYIATEIHLHO B OJHOPOIHOM
marHuTHOM Tnonie. IlpaBuno Jlenna. MuayktuBHOCTh. SIBneHue camomuaykiuu. OC camouHayKUuu.
DHeprusi MAarHUTHOTO MOJIsL KATYIIKU C TOKOM. DJIEKTPOMArHUTHOE MOJIe

OK 05
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JlabopaTopHbIe 3aHATHS

JlaboparopHas padora 5. M3yueHne sBIeHUS DIEKTPOMArHUTHOW MHITYKITHI

ITpodeccnoHaAIbHO OPUEHTHPOBAHHOE Colep:KaHue (copepKaHue NPUKJIATHOT0 MOYJIs1)

TexHrn4yeckue yCTpPOHCTBA M TPAKTHUECKOE NPUMEHEHHE: SJIEKTPOCKOI, 3JIEKTPOMETp, KOHIEHCATop,
KOITUPOBAIBHEIN anmapaTt, CTPYHHBIA NPUHTEP, aMIEpPMETP, BOJBTMETP, PEOCTAT, HCTOYHUKH TOKA,
JJIEKTPOHArPEBATENbHBIE TPHOOPHI, 3IEKTPOOCBETUTENBHBIE MPHOOPHI, TEPMOMETP COMPOTHUBICHHUSA,
BaKyyMHBIH THOJ, TEPMUACTOPHI M (HOTOPE3UCTOPEI, TTOTYIIPOBOAHUKOBEIHN O], TaTbBAHUKA, TOCTOSHHBIE
MarHHTBI, YJIEKTPOMArHUTHI, JJICKTPOJIBUTaTE b, YCKOPUTEIHN 3JICMCHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS 11eYb.

Mepbl 3IeKTpOOE30MaCHOCTH, AJICKTPOCTATHYECKAs 3allUTa, 3a3eMJICHHE SJIEKTPONpPHOOpPOB, KOPOTKOE
3aMBIKaHHE

Pasgen 5. Kosie0anusi 1 BOJIHBI

20

Tema 5.1
Mexanndeckne 1
HIIEKTPOMAarHUTHBIC
KOJIEOaHUS

Conep:xaHue yueOHOro MaTepuajia

Konebarenpnast cucrema. CBoOonmHbeie KomeOaHus. ['apmoHmdeckme konebanus. Ilepwoxn, dwacroTa,
amumatyna u ¢asa komeOaHwid. l[IpyKuHHBIH MasTHUK. MaTeMaTH4ecKWii MAasTHHK. Y paBHEHUE
rapMOHHYECKUX KonlebaHmii. KnHemaTtnueckoe W JUHAMHYECKOE ONMUCAHWE KONeOaTeNbHOTrO JBHMKCHUSI.
[IpeBparienre >HEPrUM MPH TapMOHHYECKUX KojeOaHusX. CBs3b aMIUTUTYIbl KOJCOAHHH HCXOIHOMH
BEJIMYHMHBI C aMIUIMTYI0H KoJieOaHHi ee CKOpocTH U yckopenus. KoaebarenpHblid KOHTYP.

CBoOonHBIE 3JIEKTPOMAarHUTHBIE KoJyieOaHust
B HJCATBHOM KOJIeOATeIbHOM KOHTYpe. AHANOTHS MEXJY MEXaHMUECKUMH W JJIEKTPOMArHUTHBIMHU
konebanusmu. @opmyna Tomcona. 3akoH cOXpaHEHHs PHEPrHHM B HICAJIbHOM KOJeOaTeNTbHOM KOHTYpE.
BreinyxaeHHele MexaHuuyeckue KojeOanusa. Pesonanc. PesonancHas kpuBasl. BrinyxaeHHble
JJIEKTPOMArHUTHBIE KOJICOaHHSI.

[lepemennslit Tok. CHHYCOUJANBHBIN MEPEMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYIHOE U
JeicTByIolee 3HAYCHHWE CHIJIBI TOKa W HamnpspkeHus. Tpancdopmarop. IlpomsBoxacTBo, mepeaaya u
noTpebIeHNEe SIEKTPUUECKON SHEPTUU. JKOJIOTUUECKUE PUCKH ITPU MPOU3BOJICTBE DJIEKTPUUECKOM IHEPTHH.
KysnbpTypa ucnosp30BaHusi 3JIEKTPO3HEPI U B IIOBCEIHEBHOM KU3HU

Tema 5.2
MexaHnJecKHe u
PIIEKTPOMArHUTHBIC
BOJTHEI

Conep:xaHue y4e0HOro MaTepuajia

Mexanuueckue BOJHBI, ycIoBUs pacnpocTpanenus. [lepuoa. CKopocTs pacnpOCTpaHEHUS U IJIUHA BOJIHEIL.
[Tonepeunsie u pomoNIbHEIE BOJIHBL. MHTEphepeHus u qudpakius MexaHHIeCKuX BoIH. 3ByK. CKOpPOCTh
3ByKa. ['poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3Byka. DIEKTPOMArHUTHBIC BOJHBI. Y CIIOBHUS HM3ITYICHIS
3JIEKTPOMArHUTHBIX BOJH. B3aumuas opuenrtanus BekTopoB E, B 1 v B 3JIeKTpoMarHuTHOM BOJIHE B BaKyyMe.
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CBoiicTBa  JNEKTPOMArHMTHBIX BOJH: OTpaXEHHE, NpEIOMICHHE, MOosApu3auus, Iudpakuus,
naTepdepernna. CKOPOCTh 3JeKTpOMarHUTHBIX BONH. lllkama smekTpomarHUTHBIX BONH. lIpumenenne
JJIEKTPOMATrHUTHBIX BOJH B TeXHUKE W OBITy. [IpMHIMIBI paguocBs3u M TeneBuAeHHA. Pammonokamms.
OneKTpOMarHuTHOE 3arps3HEHUE OKPYIKaIOLIe cpeibl

Tema 5.3
Onruka

[IpsimonuHeliHOe paclpocTpaHEeHUE CBeTa B OJHOpOJIHOW cpere. Jlyu cBeta. OTpakeHue cBeTa. 3aKOHBI
oTpaxkeHUs1 cBera. llocTpoeHne w300pakeHWA B IUIOCKOM 3epkane. l[IpemomiteHne cBera. 3aKOHBI
mpenoMIiieHus] cBeta. AOCONIOTHBIA TIOKa3aTens mpenomieHus. l[lodHoe BHyTpeHHee OTpaxKeHHeE.
[IpenensHBII Yyroa MOMHOTO BHYTPEHHETro oTpakeHus. ucnepcus cBeta. CIOXKHBIA cocTaB 0eoro cBera.

IIBer.

Cobupatomme 1 paccenBaroniie IMH3bL. ToHKas MnH3a. POKYCHOE PACCTOSHIE U ONTUYECKas CHIIa TOHKOH
nuH3bL. [locTpoeHne m300pakeHNI B COOMpArOIIUX M paccenBaromux JuH3aX. DopMynna TOHKOW JTHH3EIL.
VYBenuuenue, naBaemoe JIUH30M. [Ipenensl MpUMEHHMOCTH TreoMeTpuueckod onTuku. MHTepdepeHus
CBCTa. KOFCpCHTHBIe HNCTOYHHKU. YcnoBus H&6JIIOI[CHI/I$[ MaKCUMyMOB u MHWHHUMYMOB B
UHTEPPEPCHINOHHOW KapTHHE OT JABYX CHH(a3HBIX KOTEPEHTHBIX HCTOYHHUKOB. Jludpakuus caera.
Hudpaknuonnass  pemietka.  YcJIoBUE  HAaOMIOJCHMS  TJABHBIX ~ MakCUMyMOB IpH  TaJCHUH
MOHOXPOMAaTHYECKOro CBeTa Ha qudpakimoHHy0 pemeTKy. [lonspusaius cBeta

JlaboparopHas padora 6. 3mepeHne mokazaress MperoMISHHs CTEKIA.
HccnenoBanne cBOHCTB H300paXKEHUH B JIMH3aX

IpodeccnonanbLHO OPHEHTHPOBAHHOE COdeP:KaHNe (Codep:KaHNe MPUKJIATHOTO MOTLYJIs)

TexHUYECKHE yCTPOMCTBA M MPAKTHUYECKOE MTPUMEHEHHE: cericMorpad) 3JIeKTPUUSCKUI 3BOHOK, TeHEpaTop
MIEPEMEHHOTr0 TOKA, IMHUU JIEKTPONEepeiad, My3bIKaJIbHbIE HHCTPYMEHTHI, YJIbTPa3BYKOBAs IMarHOCTHUKA B
TeXHUKE M MEJUIIMHE, pajap, paIuolpUEMHUK, TEJIEBU30p, aHTeHHa, Teiedon, CBY-neub, oukw, yyna,
(doToanmnapar, MPOCKIMOHHBINA anmapat, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, MU(GPaKIMOHHASL
peuIeTKa, NOJSPOU/I, TEIECKOIL.

Bunel nznyuennit. Buasl cniektpoB. CriekTpsl nucnyckanusa. CrnekTpsl noraomeHus. ClieKTpallbHbIM aHaIN3.
CriexTpanbHbIe Kilacchl 3Be37. YibrpaduoneroBoe usnyueHue. MHppakpacHoe usinyueHune. PeHTreHoBCKue
ayuu. IX mpupojia u cBoiictsa. Illkasna 31eKTpOMarHuTHBIX U3JIy4YEeHUN

Paznen 6. OcHOBBI cIeUAILHOI TEOPUHM OTHOCHTEIBHOCTH

Tema 6.1
OCHOBBI TEOpHUHU
OTHOCUTEIFHOCTH

Conep:xaHue y4eOHOT0 MaTepuasia

['paHuIpl NPUMEHUMOCTH KJIACCUYECKON MexaHWKH. [locTynaThl crienuanbHOM TEOPHUH OTHOCUTEIHLHOCTH:
WHBAapHAHTHOCTh MOJYJS CKOPOCTH CBe€Ta B BakyyMe, MPHHIWIN OTHOCHUTEIBHOCTH OWHINTEHHA.
OTHOCUTENFHOCTh OTHOBPEMEHHOCTH. 3aMeNJIeHHe BPEMEHH M COKpAIIeHNE JIUHBL. JHEPTUs ¥ UMITYJIbC
cB0OOMHON uacTuimbl. CBS3b MAacchl C DHEPrued M HMITyJIbCOM CBOOOIHOW YaCTHUIIBl. DHEPTHS TOKOS
CBOOOTHOM YaCTHUIIBI
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Paznen 7. KBantoBas ¢gusuka

14

Tema 7.1
JIIeMEHTEI
KBAHTOBOM OIITHUKH

Copaeprxanue yueOHOTo MaTepuasa

®otonbl. Dopmyina [Tnanka cBs3u S3HEPruu HOTOHA C €ro YaCTOTOU. DHEPrus U UMITyJIbe poToHa. OTKpbITHE
u uccnenosanne dorodrdderra. OmpiTer A.I'. CroneroBa. 3akons! hoToddhdekra. YpaBHeHHEe DWHINTEHHA
s poroddpdexra. "Kpacnas rpanuna" ¢orosddexra. JaBienue cBera. Ombitel [1.H. JleGenera.
XHUMHUUECKOE NEHCTBUE CBETA

Tema 7.2
CtpoeHue atoMa

Conep:xanue y4eOHOro MaTepuajia

Monens atoma Tomcona. OnbiTel Pe3epdopna mo ucciaenoBanuio crpoeHus aroma. [lnanerapHas Mozeb
atroma. [loctynarer Bopa. Usnydyenne u moryomenne (pOTOHOB MPH MEPEXOJE aTroMa ¢ OJHOTO YPOBHS
SHEPIHH Ha APYTOu.

Bunsl cnektpoB. CHekTp YpOBHEH 3HEpPruu aroMa BoJaopoda. BonHOBbIE cBOMCTBa yacTul. Bomnbsl ne
Bpoiinsa. KoprnyckyasipHO-BONHOBOM ayanusM. Judpakius 37aeKTpoHOB B Kpuctayiax. CIOHTaHHOE W
BBIHY’KJICHHOE U3JIy4eHHe. Y CTPOWCTBO U MPHUHIUI Pa0boThI J1azepa. HabmoaeHne TMHeHvaToro crekTpa

Tema 7.3
IATOMHOE SIIPO

Conep:xanue y4eOHOro MaTepuaJia

MeTtoapl HaOMIOAECHUS W PETHCTPALUM 3JIEMEHTApHBIX 4YacTHL. OTKPBITHE PaguoaKTHBHOCTU. OIIBITHI
Pesepdopna mo ompeneneHuio cocraBa pajMoOakTUBHOrO u3nydenus. CpoiicTBa anb(a-, Oera-, ramma-
n3nydeHus. BiusHue paguoakTHBHOCTH Ha JKMBble OpraHu3Mbl. OTKpBITHE TNPOTOHA WU HEHUTpOHA.
Hyxnonnas mogens snpa ['eiizenbepra-MBanenko. 3apsin sapa. MaccoBoe uncno siapa. M3oromnsl. Anbda-
pacnaj. DIeKTPOHHbIA U MO3UTPOHHBIN OeTa-pacna. ['aMma-u3nydeHue.

3aKoH paJUoaKTUBHOTO pacmaja. DHEepTus CBs3M HYKIOHOB B sape. SAnepHble cuibl. [ledekt macchl sipa.
SAnepubie peakuyu. Jlenenne u cuaTe3 snep. AnepHbiii peaktop. TepmosinepHsiii cunTe3. [IpobiaeMbr n
MIEPCIIEKTHBBl SACPHOW JHEPreTHKH. OKOJOTHYECKHE acCHEeKThl SIIEPHOM HHEPreTHKH. OIEMEHTapHbBIE
yactuibl. OTKpBITHE MO3UTPOoHA. PyHIAMEHTAIbHbBIE B3aUMOJIEHCTBHS

Ipodeccnona bLHO OPHEHTHPOBAHHOE COdeP:KaHNe (Codep:KaHNe MPUKJIATHOTO MOTLYJIs)

HOH}ITI/IH, CBA3aHHBIC C U3YUCHHUECM MCTOAOB HAYUYHOI'O ITIO3HAHUSA: ABJICHUC, Hay‘lHLIfI (baKT, THUIIOTE34a,
(bmmquKasI BCJIMYMHA, 3aKOH, TCOpU, Ha6.IHOJIeHI/Ie, OKCIICPUMEHT, MOACINPOBAHNEC, MOJIC]Ib, USMCPCHUC.

TexHUYECKHE YCTPOMCTBA U MTPAKTHUECKOE IPUMEHeHHe: (HOTOdIEMEHT, (POTOIaTUNK, COTHEYHAas Oarapes,
CBETOJTO/I, CIIEKTPOCKOI, JIa3ep, KBAHTOBBIH KOMIIBIOTED, IO3UMETP, Kamepa BuiibcoHa, simepHbIii peakTop,
aromHas OomOa
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Paznen 8. DiieMeHTBI

ACTPOHOMMH U ACTPOPUIUKH

10

Tema 8.1
(DNIEMEHTHI ACTPOHOMHHU
1 acTPOPU3UKH

Conep:xaHue y4e0HOT0 MaTepuasia

Bun 3Bespnoro HeOa. Co3Besausi, ipKUE 3BE3[bl, IIAHETHI, UX BUAMMOE ABMXeHue. CollHeuHas! cucTeMa.
[Inanets! 3emMHoi rpynmnel. Ilnanersi-rurantel. Mansie Tena ConHeuHolt cuctemsl. Conaue, Gorocdepa u
atMocdepa. ComHedHasi aKTUBHOCTb.

OK 01
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Hcrounuk sueprun CoiHIlAa U 3Be3]1. 3BE3/bl, UX OCHOBHBIC XapaKTEPUCTHKU: Macca, CBETUMOCTb, PaJInycC, 2

TEMIIEPaTypa, UX B3aMMOCBS3b. 3BE3/IbI TJIABHOI MOCIIEN0BATEIFHOCTH. 3aBUCHMOCTH ''Macca - CBETUMOCTh"

JUTS 3BE31 [NIABHOM MMOCIIe0BAaTENbHOCTH. BHYTpeHHEe CTpPOSHHE 3BE3/I.

COBpEMEHHBIC TPEICTABICHUS O MPOUCXOXKICHUU ¥ 3Boyrovu CONHIA W 3Be3M. DTalbl KU3HU 3BE3I. 2

Mneunsiii [TyTs - Hama [Nanaktuka. CriupanbHast CTpyKTypa [anakTuku, pacupeaencHue 38e3/1, ra3a U IbUTH.

[Tonoxenne n npwkenne Comana B I'anaktuke. [Imockas u chepraeckast MoACUCTEMBI [ alaKTHKH.

Tumnbl TanakTuk. PanuoranakTuky ¥ KBa3aphl. UepHbIe IbIPHI B spax rajgakTuk. BeenenHas. Pacmmpenue

Bcenennoii. 3akon XaO6ma. Pasberanme ramaktuk. Teopuss Bombmoro B3pwiBa. Mogenb «ropsiueit 2

Bcenennoii». MacmtaOHas ctpykTypa Beenennoi. Meraranaktika. HepeneHHbie mpo0IeMbl aCTPOHOMHHU

JlabopartopHas padota Ne 7. HaGroaeHNs HEBOOPYKEHHBIM T1a30M C UCTIOIb30BaHUEM KOMITBIOTEPHBIX

HpI/IJIO)KeHI/Iﬁ IJI ONpCACIICHUA MMOJIOKCHU A HC6€CHI)IX 06'I)eKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC

co3pe3nusi CeBepHOTo MOMyIIapusl U IPKHE 3BE3/bI 2
Ipome:kyTouHas atrectaumus (InbddepeHmpoBanHbIil 3a4eT) 2
Koncyabranun 3
Bcero: 118




3. YcaoBust peanu3anuu NMPOrpamMMbI 001meo0pa3oBaTeIbLHOM
AUCHUTLTHHBI

3.1. Jas peaam3amum NPOrpaMMbl  JTUCHHIUIAHBI  MPEXYCMOTPEHO
cjeaylolnee crieluajabHOe MoMeleHne: yueOHOro kabnHeTa GU3NKH.

O6opynoBanue yaeOHOT0 KaOMHeTa:

1. KomriekT aiist 1abopatopHOro MpakTUKyMa IO ONTHKE;
2. Kommuiekt ans 1abopaTopHOro MpakTUKyMa IO MOJEKYJISIpHON (Qu3uke W
TEPMOIUHAMUKH,
3. Kommniekt nnms  mabGopaTopHOro TMpakTHKyMa IO BJIEKTPUYECTBY (C
reHEepaToOpoOM);

4, Awmrepmerp 1a00paTopHBIN;

5. BonsT™merp 1abopaTopHbIif;

6. TepmomeTp 1ab0paTOPHBIIA;

1. bapometp-anepown;

8. biiox nutanus perynupyemslii;

Q. T'urpometp (mcuxpomerp);

10. KoMIiekT nocyipl 1eMOHCTPAITMOHHOMN C TPUHAIC)KHOCTSIMU;

11. [IITaTuB JEMOHCTPAIMOHHBIN (PU3HUECKUI;

12. Habop aeMOHCTpaIlliOHHBIHN 110 MEXaHHYECKHUM SIBJICHHSIM;

13. HaGop nemMoHcTpaimoHHbIN 1T0 MEXaHUYECKUM KOJIEOAHUSIM;

14, Habop neMoHCTpalimOHHbIH BOJTHOBBIX SIBJICHH;

15. Habop neMOHCTpallMOHHBIM 10 MOJICKYJISAPHOW (U3UKE U TEILIOBBIM
SIBIICHUSIM;

16. KoMmIiekT mpoBo/IoB;

17. MarHuT MoJIOCOBOM JIEMOHCTPAIIMOHHBI;

18. Habop 1eMOHCTpallMOHHBIN 110 TEOMETPUYECKON ONTHUKE;

19. CrieKTpocKoMN JIByXTpYOHBIH;

20. Ha6op criekTpanbHbIX TPyOOK C HCTOYHHUKOM MUTAHUS,

3.2 UudopmannonHoe odecriedyeHue 00y4eHust

1. Jns peanuzanuu mnporpaMmbl  OuOIMOTedHBIM (OHJ 0oOpa3oBaTelbHON
OpraHu3aliy JIOJDKEH WMETh TI€YaTHBIE W/WIW DJEKTPOHHBIE 00pa3oBaTeibHBIC U
UH(OPMAIIMOHHBIE PECYPCHI, PEKOMEHI0BAHHBIE JIJISl UCTIOJIL30BAHUS B 00Pa30BaTEILHOM
npolecce, He cTapllie MATH JeT ¢ MOMEHTa U3aHusl.

Jns cTyneHToB:

[Munckuii A.A., I'pakoBckuii ['.}O. ®duszuka: Y4eOHUK A1 CTYAEHTOB CPEIHErO
npodeccuoHanbHOTr0 obpazopanus. 2023

Jmutpuea B.®. ®usuka 1 npodeccuii v cienuaibHOCTEH TEXHUYECKOTO MPODUIISA:
y4eOHHK JIIs1 00pa30BaTEeNbHBIX YUpEXKAeHUH cpel. mpod. odpazoBanus. — M., 2021.

HmutpueBa B.®., Bacunber JIL.U. ®uswka s npodeccuit U crenuaabHOCTEH
TexHuueckoro npoduis. KoHTposiasHble MaTepuaibl: yued. mocooust is yupekIeHUuN
cpen. npod. obpazoBanus / B.®D.Imutpuena, JI..Bacunses. — M., 2021.



Jmutpuesa B.®. ®dusnka as npodeccuii v CiennaibHOCTeH TEXHIUECKOTO TPOpHIIA.
JlaGopaTopHBIi MPaKTUKYM: y4eO. MOcoOus I yupexacHul cpea. mpod. oopa3zoBaHus /
B.®.JImutpuena, A.B. Kopxyes, O.B. Myprazuna. — M., 2021.

Tpopumora T.U., dupcoB A.B. ®usuka g npodeccuil U crenuaibHOCTEN
TEXHUYECKOT'0 U €CTECTBEHHO-Hay4yHOro npoduieii: CoopHuk 3amad. — M., 2021.

Tpopumora T.U., dupcoB A.B. ®dusuka maua mnpodeccuiét u crneruaibHOCTEH
TEXHUYECKOT0 U €CTeCTBEHHO-HAy4YHOro npoduineit: Pemenus 3agau. — M., 2021.

Tpopumona T.1., Pupcos A.B. ®uzuka. CnpaBounuk. — M., 2021.

Qdupcop A.B. ®dusuka 18 mpodeccuid M CHENUaTbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYyYHOTO Mpoduiieil: yueOHUK Ui 00pa30BaTeIbHBIX YUPEKACHHUHN Cpel.
npo¢. odpazoBanus / nox pen. T.M.Tpopumosoit. — M., 2021.

4. KoHTpo.1b M OLleHKa pe3yJIbTATOB OCBOEHUS M CIUIIIUHBI

KoHTposib M oOLleHKa pacKphIBalOTCS 4Yepe3 YCBOCHHbIE 3HAHMUS WU MPUOOPETEHHbIE
oOydalomMMHCS ~ yMEHUsS,  HampaBieHHble Ha  (opmMupoBaHue  oOHIMX U
npodeCCHOHAIBHBIX KoMIeTeHIM. KommereHnun JODKHBI OBITh COOTHECEHBI C
OPEeIMETHBIMH pe3yibTaTaMu. [l KOHTPOJIS M OLEHKH pe3yibTaToB OOydeHUs
npenojaBaTesb BHIOMpPaeT GOPMbI U METO/IbI C YYETOM MPOPECCUOHATU3ZALNN 00yUECHHUS
10 MPOrpamMMe TUCUHUIIITUHBIL.

WCTIOJIh30BaTh 3HAHUS 10 MPAaBOBOU U
¢duHaHCcOBOU IPaMOTHOCTH
B PA3JIMYHBIX )KU3HEHHBIX CUTYAIUIX

Kox m HanmenoBanue Paznena/Tema TH OleHOYHBIX
(popMupyeMbIX KOMIIETEHIH A MeponpHsITHii
OK 01. Bribupars criocoOsl pemteHus | Pasnmen 2. Temsr 2.1., 2.2., 2.3.
3a11a4 Hp0(1)eCCI/IOHaﬂBHOI\;I Paszgen 3. Temsr 3.1., 3.2., 3.3.
ACATCIIBHOCTH HPUMEHUTEINBHO | Pasnen 4. Temsr 4.1., 4.2., 4.3.
K PpasJTMIHbIM KOHTCKCTaM Paznen 5. Tems! 5.1.,5.2., 5.3.
Paznen 6. Tema 6.1.
Pasnen 7. Tems 7.1, 7.2, 7.3. YCTHBIH onpoc;
(GpOoHTANIBHBIN apX;
OK 02. Ucmomnb3oBaTh coBpemeHHbIE | Pazmen 2. Temsr 2.1., 2.2., 2.3. HaOmoieHne
cpeacTea  IIOUCKa, aHanusa ¥ | Paznen 3. Tems 3.1., 3.2, 3.3. 3a BBEIIIOTTHCHHEM
MHTEpIPETAlikd  MH(OPMALMH, M | Pazyen 4. Temsl 4. 1.,4.2. 4.3. 1ab0paTOPHBIX padoT;
WH()OPMAIMOHHBIE TEXHOJOTHH IS Pasnen 5. Temsr 5.1.,5.2., 5.3, npakTH4eckue pabdoThl
BBITIONTHEHUS 33]1a4 PO ECCHOHATBHON Paznen 6. Tema 6.1, (perenue
ACATEIbHOCTH Pasnen 7. Temn1 7.1, 7.2, 7.3. Ka4CCTBCHHBIX
Y pacyeTHBIX 3a/1ay4);
03. ITnanuposats | Pasnen 1. Tema 1.1. TCCTHPOBAHHC,
peann30BbIBATh cobctBeHHoe | Pasnen 3. Temsr 3.1., 3.2, 3.3. pelIeHue Kerc-3a1ay;

poGeCCHOHATBHOE M JIMYHOCTHOE | Pazyien 4. Tempi 4.1., 4.2., 4.3. HAOJIIOZICHHE M OLCHKA
pa3BuTHE, MpeNPHHUMATEIHCKY IO MMOJATOTOBKH  JIEJIOBOM
ICATCIIBHOCTH WUTPHI,

PO eCCHOHATBLHOM chepe, BBIIIOJIHEHUE  3aJIaHUN

MPOMEKYTOUHOMN
aTTecTaluu

B3aMMO/IECTBOBATH u paboTtath | Pasznen 3. Temsr 3.1., 3.2., 3.3.
B KOJIICKTUBE 1 KOMaH/C Pasmen 4. Tems1 4.1.,4.2., 4.3

04. OddextuBHO | Pazmen 2. Temsl 2.1., 2.2, 2.3.

Paszmen 5. Temsr 5.1.,5.2., 5.3.




Pasnen 6 Tema 6.1.
Paspen 7. Temn1 7.1, 7.2, 7,3

OK 05. OcyuiectBiasiTb  YCTHYIO
U THMCHMEHHYIO KOMMYHUKAITHIO
Ha roCy/IapCTBEHHOM SI3BIKE
Poccuiickoit ®enepauui ¢ y4eTOM
oco0eHHOCTEH COIIMAJIBHOTO
1 KYJbTYPHOTO KOHTEKCTa

Pasznen 1.

Pasnen 2. Temnr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr14.1.,4.2.,4.3

Pasnmen 5. Temnr 5.1.,5.2., 5.3.

Paznen 6. Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7.3

OK 07. CopeiicTBOBaTh COXpAaHEHHUIO

Paszpen 2. Temn1 2.1., 2.2., 2.3.

OKpY KaroIen cpenasl, | Pasgen 3. Temsur 3.1., 3.2., 3.3.

pecypcocOepeKeHHuio, HUPUMCHATD | Pasnen 4. Temsr 4.1., 4.2., 4.3

3HaHHS 00 W3MEHCHHUH  KJIMMATa, Paszen 5. Temsi 5.1, 5.2., 5.3.

TIpHHLHLIBL Gepexmanoro Paznen 7. Temsr 7.1, 7.2

IPOU3BOJICTBA, >} heKTuBHO ’

JIeiCTBOBAThH B Ype3BhIYAITHBIX

CUTYaITUIX

[IK 2.1 ITpoBOauTh HMHBEHTapU3ALUIO OO0BSICHUTH PaboTy
aKTUBOB u 00513aTeTLCTB PICKTPONPUOOPOB U

HKOHOMHYECKOTO CyOBEKTa M OTPaXKaTh
€€ Pe3yJIbTAThL

IIPOBECTU TCXHUKY

0€30I1aCHOCTH.




