[loKyMEHT NoAnMcaH NpoCToii 3NeKTPOHHOM NOANNUCHI0
NHdopmaums o Bnaﬂenbue

ek s MHUCTEPCTBO CEJBCKOT O XO3lICTBA POCCUMCKOM ®EJEPALINN
HE’%HI_ METOHMW@F@JYHB@WQHAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE BBICIHET'O OFPA3OBAHUS

ara noanvcailgfiica o 56 POCCUICKHN IT'OCYJAPCTBEHHBINA ATPAPHBIA YHUBEPCUTET —

YhuKanbHbl7 NIOFPRuvRggiiicH: MCXA umenun KA. TUMUPA3EBA»
e6b0619a58bdINqZe! *013ffa3126c8bd9 (Br'BOY BO PT'AY — MCXA umenu K.A. Tumupsizena)

were S TBEPYKTAIO
'TlepBbiii npopexTOp —
*TIPOpeKTOp 1o yueGHoii paGote

E.B. XoxnoBa

B ,'ngz’//w —  2026r

PABOYASI ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI

0Y/1.09 «@u3uxa»

011 HOO20MOBKU cneuuaaucmos CpédH@ZO 36eHa

dI'OC CIIO

[Tpodeccus/cnenuanbaocTh: 19.02.11 TexHomorus Npo1yKTOB MATAHUS U3 PACTUTEIBHOTO CHIPbS

Kype 1
Cemectp 1, 2

®opma 00yueHHs: OUHas

T'ox Hauaa nmoarorosku: 2026

Mockea, 2026 200



COILEPKAHHUE

1. ObIIIAST XAPAKTEPUCTHUKA PABOYEN ITPOI' PAMMBI
OBILIEOBPA3OBATEJIbHOU JUCHHUIIJIMHDBL.........cocviiiiieicece 3

2. CTPYKTYPA U COAEPXXAHUE OBH_[EOBPA3OBATEJH)HOI71..Oumﬁlca!
3akiiagka He onpeeJieHa.

JUACHUIIJIAHBIL ......ooovvveeiiiiiiiiiiieee, Ommuodka! 3akiaaka He onpeaeieHa.

3 YCJIOBUA PEAJIM3ALIA PABOUYEM ITPOI'PAMMGBI

OBILLIEOBPA3ZOBATEJILHOM JTUCHUITJIVHEL....... Oummoka! 3akiaaka He
ompeaesieHa.

4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUWA JUCLUITJIMHBI
................................................................ Ommuodka! 3akaaaka He onpeaeeHa.



1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOTPAMMOBI
OBIIEOEPA3OBATEJBHOM JUCIUATIINHBI
1.1. MecTo IucCHUIIMHBI B CTPYKTYype 00pa3oBareabHoil nporpammsl CITIO
Oo6meoOpa3oBaTenbHas AucHUIIMHA «DHU3uKa» SBIAETCS 00sS3aTeIbHOU
4acThio  00IIe00pa30BaTENIbHOTO I[MKJIAa 00pa3oBaTeNbHOM  MPOrpaMMbl B
cootBercTBHH ¢ PI'OC CIIO 1o cnermanprocTr 19.02.11 TexHOMOTHS MPOTYKTOB
MUTAHKSI U3 PACTUTEIHLHOTO CHIPhHSI

1.2. Heapb 1 niIaHUPYeMble Pe3yJbTAThl 0CBOCHUS TUCUMILIMHBI:

Conepxanue mporpaMMbl 00I11e00pa3oBaTeIbHON JAUCIUILIMHBI Dus3uka
HaMpaBJICHO HA TOCTHKEHUE CICAYIOIINX LICJICH:

e (GopMUpPOBAHHE HUHTEpPECa M CTPEMJICHHUS OOYYaIOIIUXCS K HAYYHOMY
W3YYEHUIO TPUPOJbI, Ppa3BUTHE HX HUHTEIUICKTYaJbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/IC MO3HaHUs U (popMHUpOBaHHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSM;

e (GopMUpPOBAHHE HAYYHOI'O MHUPOBO33PEHUSI KaK pe3yibTaTa H3yUYCHHS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (GhopMHUpPOBAaHHE yMEHUU OOBSICHATH SBJICHHS C HCIOJB30BAHHEM
(bU3NYECKUX 3HAHUM U HAYYHBIX JIOKA3aTEIIbCTR,;

e (GopMUpOBaHUE MPEACTABICHUN O pojiu (U3UKHU JJISI PA3BUTUS JIPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JocTuxeHnue 3TUX 1iejel o0ecreunBaeTcsl pelIeHHeM CIIeAYIOUX 3a/1ad B
nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHET0 00IIero oopa3oBaHus:

e IpuoOpeTeHHE  CHUCTEeMbl  3HAaHUM 00  o0mmMX  (PuU3MUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TECOPUSIX, BKIIFOYAsi MEXaHHUKY, MOJICKYJISIPHYIO (PU3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

e GopMUpPOBAHME YMEHUM TPUMEHSIThH TEOPETUUYECKUE 3HAHUS IS
OOBSICHEHUS (PUBMYECKUX SBJICHUN B MPUPOAC M ISl TPHHATHS MPAKTHYSCKUX
pEIIEHU B MOBCEIHEBHOM KU3HH;

® OCBOCHHEC CIIOCOOOB pEIISHHS pPa3IMYHBIX 3a7ad C SBHO 3aJaHHOMN
dbu3nyecKkoil MOJIEbI0, 3a7ad, IMOJPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3/IaHHE
(buU3nYECKOM MOJIeNTH, COOTBETCTBYIONICH YCIOBUSIM 3a/1a4H;

e NOHMMaHHE (DU3NYECKUX OCHOB M IIPHUHIIUIIOB JSHCTBHS TEXHHUCCKHX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

® OBJIAJICHUE METOJIaMH CaMOCTOSTEJIBHOTO TIJIAHUPOBAHUS W MPOBEACHUS
bU3MYECKUX HKCIEPUMEHTOB, aHajdu3a W HMHTEpOpeTanud  uHOOpMaIUH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;



® CO3JaHHE YCJIOBUU JJI1 PAa3BUTHsS YMEHHMU IPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOM J1eATEIbHOCTH.
1.2.2. IlnanupyemMbie pe3yJbTaThl 0CBOEHMSI 0011€00pa30BaTEILHOM
aucuIIMHLI B cooTBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6mme xommeteHuu (mamee — OK) u mpodeccnoHanbHBIE KOMITETCHITHH
(manee — I1K) ®I'OC CIIO B COOTHECEHUU C TUYHOCTHBIMU, METAIPEAMETHBIMU U
MpeIMETHBIMU pe3yJibTaTaMu oOydeHusi 6a3oBoro ypoBHs (nanee — [1P6) OI'OC
COO npexacraiieHbl B Ta0IHUIIE:



Koa
M HanMeHOBaHHe
GopmMupyembIx
KOMIIeTeHIN

l'[.nalmpyeMbIe pe3yJbTaThbl OCBOCHUSA NPOrpaMMbI 10 JTUCHUIIJINHE

Oo01mme

JAucnunimHapHbie

OK 01. BeiOupars
CIIOCOOBI pelICHUs 33124
npodeccHnoHATEHOM
JeSTEITbHOCTH
PUMEHUTEIBHO

K Pa3JInYHBIM
KOHTEKCTaM

JIMYHOCTHBIE PE3yIbTAThl JIOJDKHBI OTpPakaTh B YacCTH
TPYAOBOTO BOCIIUTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH MacTEepPCTBa,
TPYIOJIO0HE;

- TOTOBHOCTb K aKTHBHOH JIESATEIbHOCTH TEXHOJIOTHUCCKOM
" COLMATTLHOU HaIpPaBJICHHOCTH, CTIIOCOOHOCTH
WHUIIMAPOBATh,  IUIAHUPOBATH W CAMOCTOSITEIILHO
BBITIOJTHSATH TAKYIO JESTCIBHOCTD;

- HHTEpeC K pa3iuyHbIM cdepam npodeccuoHaANTbHOMI
JeSTeILHOCTH,

- TOTOBHOCTP M  CIHOCOOHOCTh K  OOpa30BaHHIO
¥ caM000pa30BaHUIO Ha MPOTSHKCHUH BCEH )KHU3HMU;
MeTtanpeameTHble pe3yiabTaThl TOJKHBI OTPaXKaTh:
Ognanenne YHHUBEPCATBHBIMHU YYIeOHBIMH
MO3HABATEIbHBIMU JIEHCTBUSMHU:

a) 0a30BbIC JIOTUYECKHE JICUCTBUS:

CaMOCTOSITENTFHO  (POPMYIHPOBaTh M AKTYAIU3UPOBATH
npobemy, paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUSA

Ul CpaBHEHMs, Kiaccupukanmuu U 0000IIeHus;
OIIPEAEIATh LIENIN AEATEIbHOCTH, 33JaBaTh MapaMeTpsl U
KpUTEpUH

UX  JOCTH)KEHMS;  BBISIBJIATH  3aKOHOMEPHOCTH  H
MIPOTUBOPEUHS

B PacCMaTPUBAEMBIX SBICHHSIX
0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:
- BIAJAETh HaBBIKAMHU Y4eOHO-HCCIEAOBATEIbCKON U

HNPOCKTHOW  JEATENbHOCTH, HABBIKAMH  pa3pelICHUs
npobiuem;
- BBIABJIATH  IPUYMHHO-CICACTBEHHBIC  CBSI3U  H

I[TIP6 1. CdhopmMupoBaHHOCTh MPEIACTABICHUNA O POJIH
U MecTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHOW HAay4HOM
KapTUHE MHpa, O CHUCTEeMOOOpasyrouieil poiau Qu3uKu
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKHU U COBPEMEHHBIX

TEXHOJIOTHH, O BKIAJE€ POCCUUCKUX U 3apyOEKHBIX
YYCHBIX-QU3UKOB B  PA3BUTUE HAYKH; [MOHUMaHUE
(bu3IecKoi CYIIHOCTHU HaOII0HaEMBIX SIBJICHUH

MHKpPOMHUpA, MaKpOMHpa U Meramupa; MOHHUMaHHUE POJIU
aCTPOHOMUU

B MPAKTUYECKOU JEATEIHHOCTH YEJIOBEKA W JAJIbHEHIIEM
Hay4YHO-TEXHUYECKOM pa3BUTHH, poiu [1)737041
B (QopMUpOBaHHMU Kpyrozopa U (GYHKIHOHAIHHOU
IPAMOTHOCTH YEJIOBEKAa [UJISl PELIEHUS MPAKTHUYECKUX
3aj1ad4;

I[IP6 2. CdopMHpPOBaHHOCTh yMEHHUI pacro3HaBaTh

¢usznueckue  sABIeHUS ~ (Ipouecchl) U OOBACHATH
UX Ha OCHOBE U3YYEHHBIX 3aKOHOB, PaBHOMEPHOE
U PaBHOYCKOPEHHOE  MpPSIMOJIMHEHHOE  JBUXKEHHE,

CcBOOOJTHOE TaJICHUE TeJ, JBWKCHHE IO OKPYKHOCTH,
WHEPIHS, B3aUMOJICHCTBHUE TeJI, K0JeOaTeIbHOE IBUKEHNE,
pE30HaHC, BOJIHOBOE JBMkeHHE; Tuddy3us, OpOyHOBCKOE

JABMKCHHUE, CTPOCHHC )KI/I}IKOCTef/'I u TBEPABIX TCII,
W3MEHEeHHEe o0beMa TeJl MPU HarpeBaHUM (OXJIKICHUH),
TEIJIOBOE  PABHOBECHE, UCIIAPEHUE,  KOHJICHCAIMS,
IJIABJICHUE, KPUCTAJUIM3alMsl, KUIIEHHUE, BJIAXHOCThb
BO3/JyXa, CBS3b CpPEIHEH KHUHETUYECKOW DSHEpPruu
TEIUIOBOTO  JIBIDKEHUS  MOJEKYyl C  abDCONIOTHOM

TEMIIEpaTypoii, TMOBBIINIEHWE JaBJICHUS Tra3za IMpH €ero
HarpeBaHuu

B 3aKpBITOM COCYyJle, CBS3b MEXIy MapaMeTpaMu




aKTyaJIM3UpOBAaTh 3ajady, BBIIBHraTh THIIOTE3y €€
pelIeHUs, HaXOMUTh apTyMEHTHI I JIOKa3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapamMeTpbl U KPUTCPUU
pelIeHus;

- AQHAJM3UPOBATh IOJYYCHHBIC B XOJC PEIICHUS 3aJa4d
pE3yNbTaThl, KPUTUYECKU OIICHHBATh MX JOCTOBEPHOCTH,
MIPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCIIOBHSX;

- yMETh TIEPEHOCHTHh 3HAHWSA B II03HABATCIBHYIO U
MPAKTUYECKYIO YaCTH KU3HEACATCIILHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obacrei;

- BBIIBUTaTh HOBBIC HJCH, TNpeyiaraTb OPUTHHAILHBIC
MOJIXO/IbI U PEIICHUS;

- MPOSIBIISATE  CIIOCOOHOCTh HMX HUCHOJB30BAaHUS B
MO3HABATEIPHON M COIMAIbHOM MPAKTHUKE

COCTOSIHMSI Ta3a B M30Ipolleccax; SJICKTpU3alMs Tel,
B3aUMOJICHCTBUE 3apsi/iOB, HarpeBaHuWE IIPOBOJHUKA C
TOKOM, B3aUMOJICHCTBUE MAarHUTOB, 3JICKTPOMAarHUTHAs
WHIYKIWA, JEHCTBUE MAarHUTHOTO TOJI HA IPOBOJHUK C
TOKOM

U JABUXKYIIUUCA 3apsjl, 3JIEKTPOMAarHUTHBIE KoJieOaHUs
W BOJIHBI, NPSIMOJMHEMHOE paclpoOCTPAaHEHUE CBETA,
OTpaKCHHE, TpeJoOMIICHUE, WHTEepPEepeHIs, au(paKius
H MoJIsIpu3aIus CBeETa, JACTIEPCUS CBETA;
dororekTpudeckuii  3PQeKT, CBETOBOE  JaBJICHHE,
BO3HUKHOBEHME JIMHEHYATOro CHEKTpa aroMa BOJIOPOjaA,
€CTECTBEHHAS U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTD;

IIP6 3. BnageHue OCHOBOMOJIArAIOMUMH (HU3UIECCKUMU
MOHATUSAMH W BEJIMYMHAMH,  XapaKTEePU3YIOIIUMU
¢u3uYecKrue Mporecchl (CBSI3aHHBIMH C MEXaHHMYECKUM

JABUXKCHUECM, BSaI/IMOIlef/'ICTBI/IGM TCJI, MCXaHUYCCKUMH
KOJIeOaHHSIMHU u BOJIHAMU, ATOMHO-MOJICKYJISAPHBIM
CTPOCHUCM BE€IICCTBA, TCIIJIOBBIMU nponeccamMu,

JNEKTPUYECKUM W MAarHUTHBIM TOJISIMH, 3JIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMU KOJICOAHUSMHU M BOJIHAMU;
ONTHUYECKUMH  SBJIICHUSMHU; KBAaHTOBBIMHU SIBJICHUSIMH,
CTPOECHHEM aToMa M aTOMHOT'0 s/pa, PaJHOaKTUBHOCTBIO);
BJIQJICHUE  OCHOBOIIOJIATAOIIMMH  ACTPOHOMHYECKUMU
MOHATUSAMH, ITO3BOJIAIOLIMMU XapaKTEPU30BaTh IIPOLIECCHI,
MIPOMCXOMAIINE Ha 3BE€3JaX, B 3BE3IHBIX CHCTEMaXx,
B MEXTaJJaKTUUYECKOH cpene; ABM)KEHHE HEOECHBIX Tell,
SBOJIIOIHIO 3BE3]T M BeelreHHoI;

I[IP6 4. BnageHue 3aKOHOMEPHOCTSIMM, 3aKOHAMH
U TeopusMH (3akoH BcemupHoro Tsrorenws, [, I u III
3aKOHBl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU

OHEPIrur, 3aKOH COXpPaHCHHA  HMIIYJIbCa, MPHUHIIUIT
Cyneprno3numuunu CHIJI, TPpUHIOUIT PpaBHOIIPAaBHOCTH
HHEPLIHUATBbHBIX CHCTEM OTCUECTa, MOJICKYJISIPHO-

KHHCTUYCCKYIO TCOPUIO CTPOCHUA BCUICCTBA, TI'a30BbLIC




3aKOHBI, TEpBbIiI  3aKOH  TEPMOIAMHAMHKH;  3aKOH
COXpaHEHMsI JIEKTPUUECKOTr0 3apA/1a, 3akoH KynoHa, 3akoH
Oma pna ywacTtka uenu, 3akoH OMa 11 MOJHOH
ANEKTPUYECKOM 1enu, 3akoH J[xoyns - JleHna, 3akoH
AIIEKTPOMArHUTHOM  MHIYKIUH, 3aKOH COXPaHEHUS
SHEPruM, 3aKOH IMPSAMOJIMHEWHOTIO pPACIPOCTPAHEHUS
CBETa, 3aKOH OTPA)KEHUS CBETA, 3aKOH IIPEJIOMJICHUS CBETA;
3aKOH COXPAaHEHHUS YHEPIHH, 3aKOH COXPAaHEHUS UMITYJIbCA,
3aKOH COXpaHEHHUS OJJIGKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHMsI MaccoBOro 4mcia, nocrynatsl bopa, 3akoH
pPaZMOaKTUBHOTO paclaja); yBEPEHHOE HCIOIb30BaHHE
3aKOHOB M 3aKOHOMEPHOCTEW NpH aHAIM3e (U3UIECKUX
SIBIIGHUH U MPOIIECCOB;

I[IP6 6. BianeHue OCHOBHBIMM METOAAMHM HAy4YHOI'O
MO3HAHUS, UCIIOJIb3YEMBIMU B (PU3HKE: IPOBOIUTH MIPSIMbIC
U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUYUH, BHIOMpAs
ONTUMAJIbHBIN CIIOCO0 U3MEPEHHUS U UCTIOJb3Ysl U3BECTHbIE
METO/BI OLIEHKH IOIPEIIHOCTEN W3MEpPEHUM, ITPOBOJUTH
UCCJIEIOBAaHNE 3aBUCUMOCTEH  (U3NYECKUX BEJIUYMH
C UCHOJB30BAHHMEM IMPSIMBIX HM3MEpPEHHUH, OOBACHATDH
MOJIy4YE€HHBIE PE3YyJIbTaThl, UCIIONIb3Ysl PU3NYECKUE TEOPUH,
3aKOHBI U MOHATHS, ¥ JIENaTh BBIBOABI; COOIOIATh MTPaBUIIa
0e30macHOro TpyJna NpHU MPOBEIEHUU HCCIEA0BaHUN
B paMKax y4eOHOro OKCHepUMEHTa U  y4eOHo-
UCCIIEIOBATENbCKON  JeSITEIbHOCTH C MCIIOJIb30BAaHUEM
U(PPOBBIX U3MEPUTENBHBIX YCTPOHCTB U J1a00paTOPHOTO
obopynoBanus;  CPOPMHUPOBAHHOCTH  TMPECTABICHUN
0 MeToAax IONY4YEHHs HAy4YHbIX AaCTPOHOMHUYECKHX
3HAHWH,

ITP6 7. ChopMHpPOBAHHOCTh YMEHHsI peliaTh pacyeTHbIE
3aJlayd ¢ SIBHO 3aJlaHHOW  (U3MYECKOW MOJENbIO,
UCMONB3Yys (PU3UYECKHE 3aKOHBI M MPHHLMUIIBI, HA OCHOBE
aHaM3a YCJIOBUS 3a7a4¥ BRIOMPATh (PU3NUECKYIO MOJIEIb,
BBIICTISITh  (DU3MYECKHME  BEIMYMHBI W (OPMYIIBL,




HEeo0X0IUMBIE

JUISL €€ PEIICHUs, IMPOBOJUTh pacueThl U OICHUBATH
pPCATbHOCTh  TMOJYYCHHOTO  3HAYeHUS  (U3HYCCKOM
BEJIMYMHBI; PEIIaTh KauyeCTBEHHBIC 3a/Jay, BHICTpanBas
JIOTUYECKH HEMPOTUBOPCUYMBYIO IIEMOUYKY PACCYKICHHMA
C OIOpOH HAa W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 QU3HYCCKUE SBICHHUS

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MIOMCKa, aHAJIH3a

Y UHTEPIIPETALUU
uHpOopMaIuu

1 MH(pOpMaIMOHHBIC
TEXHOJIOTUH

JUTSL BBITIOJTHEHHMS 3314
npodeccHnoHATEHOM
JeSITEITbHOCTH

JInyHOCTHBIE pPE3yJabTaThl JOJDKHBI OTpa)kaTh B YaCTH
LIEHHOCTH HAyYHOTO MO3HAHUS:

- cOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOILIECTBEHHON

IIPaKTUKY, OCHOBAaHHOIO  HA  JUajore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa
B IIOJIMKYJIBTYPHOM MUDE;

- COBCPILICHCTBOBAHME A3BIKOBOM M  YHUTATEIbCKOU

KYJIBTYPBI KaK CPeJCTBA B3aUMOICHCTBUS MEXTY JIIOIbMH
Y TIO3HAHUSI MUDA;

MertarnpeaMeTHbIE Pe3ybTaThl JOJDKHBI OTPAXKaTh:
Ognanenue YHUBEPCAJIbHBIMU yueOHBIMU
MO03HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmanueil:

- BJAJEThb HaBBIKAMM TOJy4YeHHUs HMHPOpMALUU U3
HCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYILIECTBIATh MOWCK, aHalu3, CHUCTEMAaTH3alUl0 U
MHTEpHpeTanuio HHPOPMALIUU Pa3IMYHBIX BUJOB U (OpM
MIpe/ICTaBJICHMUS;

- HCII0JIb30BATh CpeacTBa MH(POPMAaIMOHHBIX

n KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B pPEeIICHUA
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPTraHU3aI[MOHHBIX
3a/1a4 ¢ COOJTI0ICHNEM TPEOOBAHMI I)PTOHOMHKH, TEXHUKH
0€30MaCHOCTH, TUTUEHBI, PeCypcocOepekeH s, MPaBOBBIX
Y 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 6€301acHOCTH

I[IP6 5. VYmMeHue yuuThIBaThb TIpaHULbl [PUMEHEHUs
U3YyUYEHHBIX (PU3NYECKUX MOJeNel: MarepuaibHas TOYKa,
MHEpLUalIbHas CUCTEMA OTCYETA, NICAIBbHBIN ra3; MOACIIH
CTPOEHUS Ta30B, XHUAKOCTEH M TBEPABIX TEJ, TOYECUHBIN
ANEKTPUUECKUN 3apsifl, siiepHast MOJEIb aTOMa, HYKJIOHHAs
MO/IeJIb aTOMHOT'0 Si/ipa MPH pelieHUH (PU3NIECKUX 3a/1a4;
I[MP6 9. CdopmMupOBaHHOCTH COOCTBEHHOW TO3HIIMH
10 OTHOILEHUIO K (GU3NUECKOM HH(pOpMaIMK, TIOTydaeMon
U3 Pa3HBIX UCTOYHUKOB, YMEHUH UCIIOIB30BaTh MU(POBEIE

TEXHOJIOTUH TUISL NIOMCKa, CTPYKTYPHUPOBaHUS,
MHTEpIpETallM U TpeACTaBlIeHUs y4eOHOM M HaydHO-
HOIYJISIPHOM uHpOpMaLNN; pa3BUTHE YMEHUH

KPUTHYECKOI0 aHAJIN3a MoIy4aeMoi HHPOopMauu

OK 03. ITnanupoBatb
U peaIn30BbIBATh

JIM4HOCTHEIE PE3yJbTAaTbl OOJIKHBI OTpaXaTb B YaCTU
AYXOBHO-HPABCTBCHHOI'O BOCITUTAHUA:

I[MP6 9. CdopMupPOBAaHHOCTH COOCTBEHHOW TMO3HIIMH
110 OTHONIEHUIO K (hM3NIEeCKON HHGMOPMAIINH, TOTydaeMOi




COOCTBEHHOE
npodeccuoHaIbHOe

Y JINYHOCTHOE Pa3BUTHE,
IPEINPUHIMATEIbCKYIO
JeSITeITbHOCTD

B nipoeccroHabHOM
cdepe, UCIIOTH30BATH
3HaHUA 110 IPaBOBOM

1 (UHAHCOBOU
IPaMOTHOCTH

B Pa3JIUYHBIX
KU3HEHHBIX CUTYaIHSIX

- CHOCOOHOCTh OLIEHMBAaTh CHUTYallMl0 M IPUHUMATh
OCO3HAHHbIC PEUICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI
U LIEHHOCTH;

-0CO3HAHHUE JIMYHOIO BKJIAJ B IOCTPOCHHE YCTOMYMBOIO

Oyymero;

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:
OBnanenue YVHHUBEPCATHHBIMU PETYISITHBHBIMU
NEUCTBUSIMU:

a) CaMOOpTraHU3aIUs:

- CaMOCTOSITEIbHO  OCYIIECTBISITh  MO3HABATEIbHYIO
NESATCNIbHOCTh,  BBISIBJIATH ~ TPOOJEMBI, CTaBUTh H

(bopMyIMpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM
JeSITEIbHOCTH

U )KM3HEHHBIX CUTYaLMsIX;

- CaMOCTOSITENIbHO COCTAaBJIATh IJIAH PEIIEHUsl MPOOIeMbl
C YY4eTOM HMEIOIUXCS  PECYPCOB,  COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

0) CaMOKOHTPOJIb!

HCIOJIb30BATh PUEMBI Pe(PICKCHH JUTsl OLIEHKH CUTYallUH,
BBIOOpA BEPHOTO pPEIICHHUS;

- YMEThb OLEHUBATb PUCKU U CBOEBPEMEHHO NPUHUMATh
pelIeHns 0 UX CHU)KEHUIO

M3 Pa3sHbIX UCTOYHUKOB, yMeHI/Iﬁ HCIIOJIBb30BAThb I_II/I(I)pOBI)IC

TEXHOJIOTUH JUIS IIOMCKA, CTPYKTYPUPOBAaHHs,
UHTEpIpEeTallud M NpeACTaBiICHUs Y4eOHOW M HaydHO-
MO YJIIPHOMN uHpOpMaLIUH; pa3BUTHE YMEHUH

KPUTHYECKOI0 aHAJIM3a M0JIy4aeMoi HHpopMaIuu

OK 04. DdpexTrBHO
B3aMMO/IEHCTBOBATh
1 paborath
B KOJIJICKTHBE
Y KOMaHJIe

JInyHOCTHBIE PE3yNbTaThl AOJDKHBI OTpaXkaThb B YacTH
LIEHHOCTH HAy4YHOI'0 NTO3HAHUS:

-OBJIaJICBAHME HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKOM,
MPOEKTHOM U COLMATIbHOM JEATEIIbHOCTH;
MertanpeaMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnazeHue  yHUBEpPCAJIbHBIMM  KOMMYHUKATHBHBIMHU
IeHCTBUSIMU .

0) COBMECTHasl IeITeIIbHOCTb:

- IOHUMATh W MUCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON
Y UHAUBUAYAILHON paboTHI;

- BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBUI

I[IP6 10. OsBnanenue ymeHusMH paboTaTb B TpyIIe
C  BBIMOJHEHHUEM DPA3JIUYHBIX  COLMAJIBHBIX  PpOJIEi,
TUTAHUPOBATH PaOOTY TPYIIIBI, PAITMOHAIBHO PACTIPEACTISATh
JeSITeIbHOCTh B HECTaHJAPTHBIX CHUTYalUsX, aJE€KBaTHO
OIICHWBATh BKJIAJ KaXIOTO W3 YYACTHUKOB TPYIIIEI
B PELICHHE pacCMaTPUBAEMOI TPOOIEMBI




C y4eToM OOIIMX HHTEPECOB M BO3MOYKHOCTEH KakI0ro
YJIeHA KOJIJIEKTUBA;

- INpUHUMATh LEIM  COBMECTHOM  JCSATEIBbHOCTH,
OpPraHMU30BBIBATh U KOOPJAUHUPOBATH JCHCTBUS IO €€
JOCTUKCHHIO: COCTABIIATH IIAH ACUCTBUM, paclpeneisiTh
poaM C YyYeTOM MHEHUH YYaCTHHKOB, OOCYXIaTbh
pe3yabTaThl COBMECTHON PabOTHI;

-OLIEHMBATh Kau€CTBO CBOETO BKJIa/1a U KAXK/I0T0 yUaCTHUKA

KOMaHbpl B OOmMiI pe3yapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;
Osnanenne YHUBEPCAIbHBIMU PEryJasTUBHBIMU
JIEHCTBUSIMU

T) IPUHATHE Ce0s U IPYTHX JIFOICH:
- MPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX IIOJCH mpu
aHaJIN3e PE3yJIbTATOB JIEATSILHOCTH

OK 05. Ocy1ecTBasiTh
YCTHYIO ¥ IUCbMEHHYIO
KOMMYHMKAIUIO Ha
roCylapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanun
C y4eToM 0coOeHHOCTEH
COLIMAJIBHOTO U
KYJIbTYPHOI'O KOHTEKCTa

JInyHOCTHBIE pPE3yJabTaThl JOJDKHBI OTpa)kaTh B YaCTH
3CTETUYECKOTO BOCITUTAHHUS:

- ACTETUYECKOE OTHOIIECHHWE K MHpPY, BKIIOYAs ICTETUKY
ObITa, Hay4HOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna

M OOILECTBEHHBIX OTHOIIECHUI;

B 00JIaCTH MATPUOTHIECKOTO BOCITUTAHUS TTPOSIBIISTH:
-IIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHUMBOJIAM,
HMCTOPUYECKOMY M TIPUPOTHOMY HACIEUIO, TTAaMSITHUKAM,
TpaguuusiM HapoaoB Poccum, noctmxeHussim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/IE;
MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnazieHue  yHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JIEHCTBUSIMU

a) obmieHue:

- OCYIIECTBIATh KOMMYHHUKAIIUU BO BCEX Cepax KU3HH;

- Pa3BEpHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS
C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

I[TP6 1. CdhopMHpPOBAHHOCTh TPEACTABICHUH O pOJH
U MecTe (PU3UKU U aCTPOHOMHUHM B COBPEMEHHOW HAyYHOU
KapTUHE MHpa, O CHUCTeMooOpasyromied poiu (U3UKU
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKHU U COBPEMEHHBIX

TEXHOJIOTHI, O BKJIAJE€ POCCUWCKUX U 3apyOEeKHBIX
yueHbIX-(U3UKOB B  pa3BUTUE HAYKH; TTOHMMaHUE
(U3MYECKON  CYIIHOCTH  HAOJIOMAeMBIX  SIBIICHUU

MHUKpPOMHpA, MAaKpOMHMpa U MEramupa; IOHUMaHHUE POJIH
aCTPOHOMUU

B IPAaKTUYECKON JEATEIHOCTH YEJIOBEKA U JAJIbHEHIIEM
HAy4YHO-TEXHUUYECKOM pa3BUTHUH, ponu buzuku
B (opMupoBaHuMM Kpyro3opa M  (QYHKIHMOHAIBbHOM
rPaMOTHOCTH YeJIOBEKa Ui PEeLIeHUS MPAKTUYECKUX 3a/1a4
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OK 07. CoxmelicTBOBaTHL
COXPaHEHHUIO
OKpYIKaroIien cpejipl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
W3MCHECHUU KIIUMaTa,
TIPUHITUITBI OEPEHKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBATH

B UpE3BbIUATHBIX
CUTYaIUSIX

JImuHOCTHEIE PE3YIbTATBl OOJIKHBI OTpa)XaTb B 4YaCTH
9KOJIOTHYCCKOT'O BOCIIMTaAHUA

- c(hOPMHUPOBAHHOCTb  JKOJIOTUYECKON  KYJIbTYpHI,
ITIOHUMAaHHE BIIUSTHUSA COLIMAIbHO-DKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSHHUE IPUPOJHOW M COLMAIBHOU
Cpeasl, OCO3HaHHUE rJ100aJIBHOTO Xapakrepa
9KOJIOTUYECKUX MTPOo0IIeM;

- IUIAHUPOBAaHME U  OCYIIECTBIECHHE JCHCTBUA B
OKpYXKalIllel cpeiae Ha OCHOBE 3HAaHUA  Lielel

YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;
aKTUBHOE HEMpUATHE JEUCTBUH, NPUHOCIIIUX Bpel
OKpY>Karollen cpejie

I[IP6 8. CdopMupOBaHHOCTL YMEHHUS  IPUMEHATH
NOJydeHHbIE  3HaHMA s OOBSICHEHUS  YCIIOBHH
npoTeKkaHus (U3MYECKUX SBICHUM B MpUpOAe U Ui
IIPUHATUSA TPAKTUYECKUX PEIICHWH B IIOBCEIHEBHOU
KU3HU I obecriedeHust 0€30MacHOCTH MU OOpaIleHuH! ¢
OBITOBBIMU NPUOOpPaMU U TEXHHUUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHsI  370pOBbI U COONMIOACHUST ~ HOPM
JKOJIOTUYECKOIO IIOBEIEHUS B OKPYXKAIOLIEW cpene;
MOHMUMAaHUE HEOOXOAMMOCTH MPUMEHEHUS JOCTHKCHUN
buzuku U TEXHOJIOTUH JUIsL  palMOHAIbHOIO
MPUPOJIONOIB30BAHUS
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2. CTpykTypa u cofep:kaHue 0011e00pa3oBaTeIbHON U CIUIINHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 104
B T.4.

TEOPETUYECKUE 3aHATUSA 38
MIPaKTUYECKHUE 3aHITUSI 40
Camocmosmenvhas paboma 24
IMpomexyTounas arrectanus (1uddpepeHHPOBaAHHDII 3a4eT) 2
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2.1. TemaTHU4eCKHUii IJIAH U COJepP:KaHUE TUCHUILTUHBI « DU3UKA)

HauMmenoBanue
pa3aesioB H TeM

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NPO(PecCHOHATBLHO OPUEHTUPOBAHHOE),
J1a00paTOPHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYMH)

O0BbeM
yacoB

dopmMupyemblie
KOMIIeTEeHIIUHN

1

2

3

4

Pa3znen 1. ®uzuka n METOAbI HAYYHOI'O MO3HAHUA

2

Tema 1.1 Conep:xaHue yueOHOIo MaTepuaJia

Beeneunue

®du3suka - Hayka o npupoje. Hayunbie MeToabI MO3HAHUSA OKpYKaroUiero Mupa. Poib skcnepumenTa
U TEOPUU B IPOLIECCE MO3HAHMS TPUPO/Ibl. DKCIIEpUMEHT B (huzuke. MozaenupoBaHue GU3NIECKUX
ABIEHUM U 1poueccoB. Hayuynelie runore3sl. Pusnueckue 3aKOHbl M Teopuu. [‘paHuibl
IPUMEHUMOCTH (u3uyeckux 3akoHoB. [IpuHuun coorBercTBus. Pomb M Mecto (Qu3MKM B
(GhopMHPOBAHNY COBPEMEHHOW HAYYHOH KapTHHBI MUPA, B IPAKTUYECKOH NESITETbHOCTH JIOACH

2

OK 03
OK 05

Paszgea 2. Mexanuka

16

Tema 2.1

Coaep:xanue yueOHOTro MaTepuaJia

Kunematuka

Mexanunueckoe IBrxkeHHe. OTHOCUTEIBHOCTh MEXaHHW4ecKoro apwikeHus. Cuctema orcyera.
Tpaektopus. [lepemerienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE
MaTepHabHOW TOYKH, UX MPOEKIUH Ha OCH CHCTeMbl KoopauHat. CioKeHue nepeMenieHuil u
CIIO)KeHHE cKopocTel. PaBHOMEpHOE U paBHOYCKOPEHHOE NMpsMOJIMHENHOe IBUKeHue. ['paduku
3aBHCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUs, IYTH U MepeMeleHUs] MaTepHUalbHOW TOYKH OT
BpeMeHu. CBOOOIHOE TaZieHUE. YCKOpeHHe CBOOOJHOTO majeHus. KpuBoiuHeWHOe TBUKEHUE.
JIBI>KeHHEe MaTepHaJbHOW TOYKH IO OKPY)KHOCTH. YTIJIOBask CKOPOCTb, JIMHEHHAs CKOpOCTb.
ITepuon n yacrora. LleHTpOCTpEMHUTENBHOE YCKOPEHUE

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTryeckue paboTHI:

N3mepenne MrHOBEHHOUW CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXKY ITYTSAMU, IPOMACHHBIMU TEJIOM 32 I10CJIEI0BATEIbHBIE PABHbIE
MIPOMEXKYTKH BPEMEHH P PABHOYCKOPEHHOM JIBUKEHHUH C HAYAJIBHOW CKOPOCTBIO, PABHOM HYIIIO.
N3yuenue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO

Tema 2.2

Conep:xanue yueOHOTo MaTepuajia

J/InHamuka

[Tpuniun otHocutenbHoCcTH ["anues. [1epBsliii 3akoH HeroToHA. THEpUIMAIbHBIE CUCTEMBI OTCUETA.
Macca Ttena. Cuna. Ilpunnun cynepnozunuu cui. Bropoit 3akoH HproToHa 11 MaTepuaabHOU
TOYKH B mHepruanpHoi cucrteme orcuera (MCO). Tpernii 3akon HprloToHa a1 MaTepuaibHBIX
TOYEK. 3aKOH BCeMUpHOTO TsroreHus. Cuina Tspkectu. [lepBas kocMuueckas ckopocTh. Bec tena.

OK 01
OK 02
OK 04
OK 05
OK 07
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Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHUs! CKOJIbKEHHUS U CUJia
Tpenust mokost. Koapurment tpenus. Cuia COMpOTUBIICHUS MPH IBIXKEHUH TeJa B )KHUIKOCTH UITH
raze. [locTtynarenpbHoe U BpamiateabHOE IBUXKEHHE aOCOJIOTHO TBEPAOrO Teja. MOMEHT CHIIbI
OTHOCUTEINILHO OcH BpaieHus. [1inedo cunbl. YcnoBus paBHoBecus TBepaoro tena B UCO

HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTryeckue pabOTHI:

M3ydeHne IBIKEHUs OpyCcKa 0 HAKIIOHHOM IUIOCKOCTH MO ACHCTBHEM HECKOJIIBKUX CHIL.
HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B J1e()OPMHUPOBAHHOW IMPYKUHE U
PE3MHOBOM 00pa3iie OT BEIUYUHBI UX JAe(POPMALIUH.

HMccneioBanue yCIoBUi paBHOBECHSI TBEPIOTO TEJIA, HMEIOIIET0 OCh BPAIICHHS

Tema 2.3 Conep:xanue yueOHOro MaTepuaJia: 4

3aKOHBI COXPaHEHUs NMnynsc mMaTepralbHONW TOYKH, CHCTEMBI MaTE€pUalbHBIX TOYEK. MIMIynbC Cuibl U M3MEHEHHUE

B MCXaHHUKE uMIynbca Tena. 3akoH coxpaHeHus umnyibca B MICO. PeakrtuBHoe nBmxeHue. PaGora cuibl.
MouHocts cuibl. KuHeTnueckas sHeprusi MarepuaslibHOM TOukd. Teopema 00 H3MEHEHHH
KuHeTnyecko sHepruu. [loreHumaneHas sHeprus. IloTeHumanbHass dHEpPrus  ymnpyro
nepopMupoBaHHON mpyxuHbL. [loTeHIManbHas SHeprus Tena BOJU3M TMOBEPXHOCTH 3€MIIH.
[ToreHnanpHble U HEMOTEHLIUANbHBIE CHIIBL. CBSA3b PA0OTHl HEMOTEHIUAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON HEPIrUu CHCTEMbI Tel. 3aKOH COXpPAaHEHHs] MEXaHHUYECKOH 3HEepruu. YNpyrue u
HEYIIPYTUE CTOJIKHOBEHMSI
[IpakTueckue 3aHsATHS
[IpakTyeckue paboTHI:
N3yuenne cBA3U CKOPOCTEN TEI IPU HEYIIPYTOM y1ape.
HccnenoBanue cBs3M pabOThl CHIIbI C K3MEHEHHEM MEXaHUYEeCKON SHEpruu Tena
IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJepKaAHNeE (CONePKAHUE TPUKJIATHOTO MOTYJIs1) 4
IIpakTHYecKHe 3aHATHA
[Ipaktuyeckas pabota: TexHHUYeckHe YCTPONHCTBA M IPAKTHUECKOE MPUMEHEHHE: CIUAOMETP,
JBUKEHHE CHapSAI0B, IEMTHbIE U PEMEHHBIE MTepelaull, HOIIIUITHUKH, BOAOMET, KONep, NPYy>KUHHBII
MIUCTOJIET, IBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.
[IpakTrueckas padota: Mcnonbp3oBanne 3aKOHOB MEXaHHUKH JIJII OOBSICHEHUS IBUKEHUST HEOSCHBIX
T€1 W AJ Pa3BUTHA KOCMUYECKHX MCCIENO0BAHUN, T'PAHUIBl NMPUMEHMMOCTH KJIACCHUYECKOMN
MexaHHKHU. VIMHUTalus HEeBECOMOCTH

Paznen 3. MoJiekyasipHasi pu3uKa U TEpMOANHAMHKA 22 OK 01
Tema 3.1 | Conepskanue yue6Horo Matepuana: 4 OK 02
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(OCHOBEI
MOJIEKYJISIPHO-
KUHETHYCCKOU
TEOPUHU

OCHOBHBIE  TIOJIO)KEHHUSI  MOJIEKYJSIPHO-KMHETUYECKOM TeopuHu. bBpOoyHOBCKOE JBHKEHHE.
Huddysus. Xapakrep IBUKESHUS U B3aUMOACHUCTBHS YaCTHII BemecTBa. MoJie/in CTpOeHHs ra3os,
KHUJKOCTEH U TBEPJbIX TeN U 00BbSICHEHUE CBOICTB BELIECTBA HA OCHOBE ATHX MoJjieneid. Macca u
pasmepbl mosekyn. KomumuectBo BemiectBa. [loctosinnas Aoraapo. TeroBoe paBHOBECHE.
Temneparypa u ee usmepenue. lllkana remneparyp Lenscusa. Moaens uaeanbHoro raza. OCHOBHOE
YpPaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH UJIeaIbHOIO ra3a. AOCOIIOTHAs TeMIIEpaTypa Kak
Mepa CpellHe KMHETHYECKOM SHEepPruM TEIUIOBOTO JABMXKEHUs vacTull rasza. lllkama temmeparyp
KenbBuna. VYpaBuenue MenneneeBa-Knaneiipona. 3akon J[laapTona. ['a30Bble 3aKOHBI.
N3onponeccel B uaeanbHOM Tra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TEPMa, M30X0pa,
n3o0apa

HpaKTI/IquKI/IC 3aHATUA

[IpakTuueckue padOTHI:
H3mepenne Macchl BO3ayXa KIIacCHOM KoMHaTe. McciieroBanne 3aBUCUMOCTH MEXKTY
mapaMeTpaMH COCTOSHUSI Pa3peKEHHOrO ra3a

JlaGopaTropHble 3aHATHSA

JlaGoparopHas pabota 1. M3yueHue 0HOTo U3 U30MPOLIECCOB

Tema 3.2
OCHOBBI
TEPMOIUHAMUKHU

Conep:xaHue yueOHOT0 MaTepuasa:

TepmoaunamMuueckas cucreMa. BHyTpeHHsIsl SHEPTHs TEPMOJIMHAMHYECKON CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TEroTel U pabota. BHyTpeHHss dHEprusi 0JJHOATOMHOTO HJEaIbHOTO
raza. Buapl Teronepenayu: TEMJIOMPOBOIHOCTh, KOHBEKIIUS, M3JIydeHHE. TeIIoeMKOCTh Tena.
VYnenbHas TemIoeMKOCTh BelecTBa. KonnuecTBo TEIIOTHI Npu Teruionepeaaye. [lepBriil 3akoH
TepMoarHaMuKH. [IpuMeHeHrne nepBoro 3akoHa TEPMOJIUHAMHKHU K u3orpoieccam. ['padudeckas
uHTeprpeTanust padoThl ra3za. TeruioBble MamMHBL. [IpHHIMIBI JEHCTBHUS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBanus 3HEpruu B TEIIOBBIX MamMHax. Koadduiuent nonesHoro neicTsus (manee —
KITHA) temnoBoit wmammubl. [ukn Kapuo u ero KIIJ. Bropoil 3akoH TepMOAMHAMHUKH.
HeobpatumocTh mporieccoB B mMpUpoIe. IKOJIOTHIECKUE TPOOIEMBI TETIIIOIHEPTETHKH

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTnueckas pabora: M3mMepenue yaeapHOM TEMI0EMKOCTH

Tema 3.3
ArperaTHble
COCTOSTHUS BEILIECTBA
1 (a3oBbIC
[EPEXO0/IbI

Conep:xaHue y4eOHOTro MaTepuasa:

[TapooGpa3zoBanue u koHAeHCaus. Vicapenue u kumneHue. Y aeabHas TeIioTa mapooopa3oBaHusI.
3aBUCHUMOCTh TeMIIepaTyphbl KUMEHHs OT JaBlieHUs. AOCONIOTHAsS W OTHOCHTENbHAs BIAKHOCTH
Bo3ayxa. Hacermennsiii map. TBepaoe Teno. Kpucrammnueckue u amopdHbie Tena. AHU30TPOIUS
cBoiicTB KpuctayuoB. JKunkue kpuctamisl. CoBpeMeHHble Marepuanbl. IlnaBieHue u
KpucTanu3anus. Y neiabHas Tersiora miasieHus. Cyonumanus. Y paBHEHHE TEIIOBOro OanaHca

OK 03
OK 04
OK 05
OK 07
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JlabGopaTropHble 3aHATHSA

JlaGopaTopHas padota 2. OnpeneneHue BIaKHOCTA BO3IyXa

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJepKaAHNeE (CONEPKAHUE TPUKJIATHOTO MOTYJIs1)

IIpakTnyeckue 3aHsATHS

[Ipaktuyeckas pabora: TexHHYECKHE YCTPOHCTBA M INPAKTHUECKOE MPHUMEHEHHE: TEPMOMETD,
O6apometp. Ompenenenue Macchl BO3AyXa B KOMHATE€ Ha OCHOBE M3MEpPEHHH oObeMa KOMHAaTBhI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

IIpaktuyeckass paborta: TexHHuUeckue YCTPOWCTBA M IPAKTHUUECKOE NPUMEHEHHE: ABHUraTellb
BHYTPEHHEI0 CropaHusi, OBITOBOM XOJOJWIbHHUK, KOHAMIIMOHEpP, TUIPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TOIY4YEHHsI COBPEMEHHBIX MAaTepUaJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTUH

Pa3nen 4. DjaekTpoauHAMHUKA

24

Tema 4.1
DJIEKTPOCTaTHUKA

Coneprxanue y4eGHOT0 MaTepHaJa:

Onexrpuzauus Tena. ODJEKTpUYEeCKUM 3apsn. JIBa Buaa aiieKTpudeckux 3apsanos. IIpoBonnukwy,
JUBJIEKTPUKU U MOJIYIIPOBOJHUKU. 3aKOH COXPAaHEHUs 3JIEKTPUUECKOro 3apsijia. BzanmonelictBue
3apsanoB. 3akoH Kynona. Onexrpudeckoe none. HanpsoxeHHOCTD anekTpudeckoro nosis. [IpuHnun
CYNEPHO3UILINH AIEKTPUUYECKUX ToJiel. JINHUN Hanps»KEeHHOCTH 3JIeKTpuueckoro nois. Padora cun
anekTpocTtarnyeckoro nois. [lorennuan. PasHocts noteHnnanos. IIpoBOIHUKY M JUAIIEKTPUKH B
JIEKTPOCTATUYECKOM TOJI€. J{nasieKTpuuecKkasl MPOHUIIAEMOCTb. DIeKTpoeMKocTb. KoHneHcarop.
ONEKTPOEMKOCTh INIOCKOr0 KOHJIEHCATOpa. DHEPIHsl 3apsyKEHHOI0 KOHJEHCaTopa

[IpakTueckue 3aHsATHS

HpaKTqucxaﬁ pa60Ta: I/I3MepeHHe QJICKTPOCMKOCTHU KOHJACHCATOPA

Tema 4.2
TTocTossHHBII

ToKM B pa3mnyHbIX
cpenax

Conep:xaHue yueOHOT0 MaTepuasa:

3J1€KTpI/I‘-ICCKI/II>'I TOK.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHMS AJEKTPUYECKOro Toka. Mcrounuku Toka. Cuiia
toka. IlocrosHublii Tok. Hampstkenue. 3akoH OMa s ydacTka UENU. OJIEKTPUUYECKOE
CONPOTHBIIEHUE. YIeTbHOE CONpPOTHBJIEHHE BemlecTBa. IlocnenoBarenbHoe, MapaljieNibHOE,
CMEIIaHHOE COEIMHEHUE MPOBOJHUKOB. PaboTa snexTpuyeckoro toka. 3akoH Jlxoyns-Jlenua.
MoOIIHOCTh 3JIEKTPUYECKOTO TOKa. OJEKTPOABMXKYIIAas Cujla W BHYTPEHHEE COIPOTUBIECHUE
HUCTOYHMKA TOKa. 3akoH Owma mjig mnojdHOM (3aMKHYTOM) snekTtpudeckod uenu. KopoTkoe
3aMbIKaHUE.

DNEeKTpOHHasi MPOBOJAUMOCTh TBEPJbIX METAJUIOB. 3aBUCHUMOCTb COINPOTHUBIICHUS METAJIOB OT
TemnepaTypbl. CBEpXMpPOBOJUMOCTh. DJNEKTPUUECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBeHHas W MPHUMECHAs MPOBOJMMOCTb TMOJYIPOBOIHHKOB.
CpoiictBa p-n-nepexona. IlonynpoBogHUKOBEIE MPUOOPHI. DIEKTPUYECKH TOK B pPacTBOpax M
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pacIuiaBax 3J€KTPOJIUTOB. JIEKTPOJIUTUYECKAS IUCCOLMALNS. DICKTPOIN3. DIEKTPUUYECKUN TOK B
razax. CaMoCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3pal. Monnus. [Inazma

JlaboparopHble 3aHATHSA

JlaboparopHast pabota 3. M3yueHne cMEIIaHHOTO COSTMHEHUS PE3UCTOPOB.
JlabopatopHas pabora 4. Vi3MepeHue 3JeKTPOABHKYINEH CHIIbI HCTOYHMKA TOKA M €T0
BHYTPEHHETO COIIPOTUBJICHUS

Tema 4.3
MarauTHOE oe.
DJICKTpOMarHuTHas
HTYKIUST

Conep:xanue yue0HOro MaTepuaJia

[TocrossHHbIE MarHuThl. B3anMoAeHCTBHE MOCTOSIHHBIX MarHuTOB. MarHutHoe mone. Bektop
MarHuTHON nHAyKuud. [lpunnun cynepno3unuu. Jlunun maruutHoi nHAykuuu. Kapruna nuauii
MAarHUTHOM WHIAYKUHMH TOJA MMOCTOSHHBIX MArHUTOB. MarHuTHOE MOJIE MPOBOJHHKA C TOKOM.
Kaprtuna nuHM 1O ITMHHOTO MPSMOIO MPOBOJAHMKA M 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJIHHKA,
KaTymku ¢ TokoM. OneiT Opcrena. B3aumoneiictBue npoBoaHUKOB ¢ TokoM. Cuiia Amriepa, ee
Moayap U Hampasienue. Cuia JlopeHna, ee MOAyJib M HampaBieHue. /[BU)KeHHe 3apsKEeHHOM
YJaCTUIIBI B OJHOPOJTHOM MarHUTHOM Tojie. Pabora cuibl JlopeHna. SIBeHue 31€KTPOMarHUTHOM
nHaykuud. [lotok BekTopa MarHuTHOM MHAYKIMU. D/IC uHAykuuu. 3aKOH 3JIEKTPOMATHUTHON
uaaykiuu @Papanes. BuxpeBoe snekTpuyeckoe mojie. DIEKTPOJABIKYIIAs CHUJla WHAYKIHH B
MPOBOJHUKE, ABMKYIIEMCS MOCTYNATENbHO B OJHOPOJHOM MarHuTHOM rmone. IIpasuiio Jlenna.
NunyktuBHOCTh. SABnenue camomuaykimu. DC caMOMHIYKIIUU. DHEPTrUs MArHUTHOTO TIOJIS
KaTYHIIKHA C TOKOM. DJIEKTPOMarHuTHOE T0JIe

HpaKTI/I‘leCKI/IC 3aHATUA

[TpakTrueckue paboTel: N3yueHne MarHuTHOTO MOJIsl KaTyIIku ¢ TokoM. MccnenoBanue nectpust
IIOCTOSSHHOIO MarHWTa Ha paMKy ¢ TOKOM

JlaboparopHble 3aHATHSA

JlaGoparopHas paboTa 5. V3ydeHue sBIeHHs IEKTPOMAarHUTHON MHIYKIIUN

IIpodeccnoHabHO OPHEHTHPOBAHHOE COJepxKaHNe (ColepPKaHue MPUKJIATHOT0 MOAYJIsl)

IIpakTHYecKHe 3aHATHA

[IpakTnueckast pabora: TexHHUECKHE YCTPOWCTBA U MPAKTUUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOII,
JJIEKTPOMETP, KOHJEHCATOP, KONUPOBAIBbHBIA ammapar, CTPYWHBIM IIPUHTEP, aMIIEpMETP,
BOJIbTMETP, PEOCTAT, UCTOYHUKH TOKA, JIEKTPOHArpeBaTeIbHbIE IPUOOPHI, JIIEKTPOOCBETUTEIbHbBIE
npubOpBl, TEPMOMETP CONPOTUBIICHUS, BAKyyMHBIH THOJ, TEPMHUCTOPbI U (HOTOPE3UCTOPHI,
MIOJIYIPOBOJHUKOBBIM ~ AMOJ,  TaJdbBaHUKA, IIOCTOSHHBIE  MAarHUTBl,  JJCKTPOMArHMTHI,
3JIEKTPOJABUIaTEllb, YCKOPUTEIU JIEMEHTAPHBIX YaCTULl, UHAYKI[UOHHAS I1€Yb.

ITpakTryeckas pabota: Mepbl 31eKTpoOE30NaCHOCTH, MIEKTPOCTATUYECKAsl 3allNTa, 3a3€MJIEHUE
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‘ ANEKTPONPUOOPOB, KOPOTKOE 3aMbIKAHUE

Pa3gen 5. Kosie0anus v BOJHBI

22

Tema 5.1
MexaHUJeCcKue 1
PIIEKTPOMArHUTHbBIE
KOJIeOaHMS

Copep:xkaHue y4eOHOT0 MaTepuaJia

Konebarensnas cucrema. CBoboanbie konebanus. ['apmonndeckue konebanus. [lepuon, yactora,
amuTyna u (asa xonebanuid. [IpyKuHHBIH MasTHUK. MaTeMaTHYECKU MasTHHUK. Y paBHCHHE
rapMOHUYECKUX KoseOanuid. KuHemaTnueckoe M IHMHAMHUYECKOE OINKCAHHE KOJIeOATEIbHOTO
nBwkeHus. IlpeBpaiieHue »Heprum Npu TrapMOHMYECKUX KojeOaHusX. CBS3b aMILIUTY.IbI
KoJIeOaHUH HCXOAHON BEJNWYHMHBI C aMIUIUTYJOH KojeOaHWid €€ CKOPOCTH M YCKOPEHHS.
KonebarenbHblii KOHTYP. CobopHble JJIEKTPOMAarHUTHBIE Kosie0aHus
B H/1€aJIbHOM K0JI€0aTEIbHOM KOHTYpe. AHAIOIHsI MEX1Y MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHBIMU
konebanuaMu. @opmyna ToMcoHa. 3aKOH COXpaHEHMsI SHEPrUM B HAEATBHOM KOJeOaTeIbHOM
KOHType. BbIHyX/1eHHble MexaHudyeckue KosneOaHus. Pe3zonanc. Pe3onaHcHas kpuBasl.
BeiHyXJeHHbIE  3leKTpoMarHuTHele  kojeOanus. Ilepemensbiii  Tok. CHHYycOMIaNbHBIN
IIEPEMEHHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYIHOE U JCHCTBYIOIEE 3HAUEHUE CUJTIBI
ToKa U HanpspkeHus. Tpancdopmarop. [IpousBoacTBo, nepenaya u noTpedIeHUE IEKTPUYECKON
SHEPruu. OKOJOTMYEeCKHE PpHUCKU TpU MPOU3BOJACTBE AyeKTpudyecko sHepruu. KymnbTypa
VICIIOJIb30BAHNUS MIEKTPOIHEPTUH B TOBCEIHEBHOM JKHU3HU

[IpakTueckue 3aHsATHUS

[TpakTyeckue paboTHI:

HccnenoBanue 3aBUCHMOCTH MEpHOJIa MajbIX KOJIeOaHHUM Ipy3a HA HUTHU OT JJIMHBI HUTU U MaccChl
rpyza. HcchaenoBanue IIEpeMEHHOrO TOKa B LENHM U3 IOCIEIOBAaTEIbHO COCAMHEHHBIX
KOHJICHCATOPA, KaTyIIKH
U pe3ucTopa

Tema 5.2
MexaHU4ecKue 1
PIIEKTPOMAarHUTHBIE
BOJIHBI

Copep:kanue y4eOHOT0 MaTepuaJia

MexaHnn4eckue BOJIHBI, YCIOBHS pactipoctpanenus. [lepuon. CKopocTh pactipocTpaHeHUs U JITTHHA
BoJHEL. [lonepeunsie u mpoaoabHbIe BOMHBL. MHTepdepeHIus u Audpakius MeEXaHn4eCKUX BOJH.
3Byk. CkOpocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3Byka. DIEeKTpOMarHUTHBIC BOJIHEI.
VYcnoBusi U3nydeHus SJIEKTPOMATHUTHBIX BOJH. B3ammuas opuenrtanus BexktopoB E, B u v B
3H€KTpOMaFHHTHOﬁ BOJIHE B BaKyyMe€. CBoiicTBa QJICKTPOMAarHuTHBIX BOJIH: OTPaXXCHUC,
npenomiieHue, nonspusanus, audpakuus, natepdeperius. CKOPOCTh MEKTPOMATHUTHBIX BOJH.
IMxana OJICKTPOMAariuTHBIX BOJIH. HpI/IMeHeHI/Ie SJICKTPOMArouTHBIX BOJIH B TCXHUKC U 6I)ITy.
[IpuHuMnBl paguocBs3W W TeleBUACHUsA. Panuonokaius. DJIEKTPOMArHUTHOE 3arps3HEHUe
OKpY>Karolleu cpeibl
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Tema 5.3
OnTuka

[IpsmonuHeliHOE pacnpocTpaHeHUE CBeTa B OJHOpPoAHOU cpene. JIyu cBera. OTpakeHue cBera.
3akoHbl oTpakeHus cBeta. IlocTpoenne nzodpaxeHuil B miockom 3epkaie. [Ipenomienue caera.
3akoHbl TperoMJIeHUs cBeTa. AOCOMIOTHBIM TOKazaTenb mpenomiieHus. [lonHoe BHyTpeHHee
orpaxxenue. [IpenenbHbI yron MOJHOTO BHYTpeHHEro otpaxkenus. Jucnepcusi ceera. CloxHbBIN
cocraB Oenoro ceta. L[Ber. Cobuparomue u pacceuBaroniie JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHAE W ONTHYECKas CHjia TOHKOW JuH3BL llocTpoeHne m3o0pakeHHil B COOMpPAIOIINX U
paccenBaronMx JuH3ax. @opMylia TOHKOW JHMH3bl. YBelIW4YeHHe, AaBaeMoe JInH30u. [Ipenensl
MPUMEHUMOCTH TeoMeTpuieckor omrtuku. WuTepdepennus cera. KorepeHTHBIE HCTOYHHKH.
YcnoBus HaOMIOAEHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EPEHLUMOHHOW KapTHHE OT JIBYX
cUH(pa3HBIX KOTEPEHTHBIX MCTOYHUKOB. [ludpakmus ceera. JudpaknumonHas pemerka. YcioBue
HAONIO/IEHUsI TJIABHBIX ~MaKCHMYMOB TIpU MAaJeHUHM MOHOXPOMATHYECKOTO CBETa Ha
nudpakiroHnyto pemeTky. [lonspusanms ceera

HpaKTI/IquKI/IC 3aHATUA

IIpakTnueckas pabora: Habmonenue nucnepcuu cBera

JlaboparopHble 3aHATHSA

JlabopaTopHas pabota 6. M3aMepenue nokaszaTels MpeoMIIeHUs CTEKIIa
JIaGoparopHas pabota 7. VccienoBanue cBOMCTB M300paskeHUM B JTMH3aX

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJeP:KaHUeE (CoepKaHue TPUKJIATHOT0 MOAYJIs)

HpaKanecmle 3AaHATHUSA

[IpakTnyeckas pabora: TexHHueckHe yCTPOMCTBA M MPAKTHUYECKOE MPHUMEHEHHe: ceiicMorpad
JJEKTPUYECKUN 3BOHOK, I'€HEpPATOp MEPEMEHHOI0 TOKA, JUHHUHU JJIEKTPOIEpeaad, My3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE M MEIULUHE, panap, paluONpPHEMHUK,
TEJEeBU30p, aHTeHHa, TenedoH, CBY-neus, ouky, ayna, ¢oToamnmnapar, NPOEKIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pelIeTKa, MOISPOHI, TEJIECKOI.
[IpakTnueckast pabora: Bunel uznydenuii. Bunbl cnextpoB. CnekTpbl ucmyckaHus. CHeKTpbl
nornomeHus. CrnekTpanbHblil aHamu3. CHekTpalibHble KJIAacChl 3Be3l. YJIbTpadHOIeTOBOE
uznyuenue. Muadpakpacnoe mznyuenue. Penrrenosckue myuu. Mx npupona u cBoiicta. Illkana
JIEKTPOMAarHUTHBIX U3JIy4E€HUN

Paznen 6. OcHOBBI CIENHATbHOI T€OPUH OTHOCHTEIHHOCTH

Tema 6.1
OCHOBBI TEOPUU
OTHOCUTEJIBHOCTH

Conep:xanue yueOHOro MmaTepuajia

I'paHnuBl NPUMEHMMOCTH  KIJIACCMYECKOM MexaHuku. [locTynmarel cnenuanbHOM — TEOpUH
OTHOCUTENIbHOCTH: HHBAPUAHTHOCTH MOJYJSL CKOPOCTH CBE€Ta B BaKyyMe, MPUHIIUI
OTHOCUTENBHOCTH JWHIITENHHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHU U
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COKpaIllCHHE JJTMHBI. DHEPrusi U MMITYJIbC CBOOOJHOW dYacTHIlbl. CBSI3b MacChl C SHEpPrHUEH M
HUMITYJTECOM CBOOOTHOM YaCTHIIBI. DHEPTHS TIOKOsI CBOOOHON YaCTHUIIBI

Pa3nen 7. KBanToBasi pusnka

14

Tema 7.1
IJIEMEHTEI
KBAaHTOBOU OIITUKU

Conep:xanue yueOHOT0 MaTepuajia

®dotonbl. ®opmyina [lnanka cBs3u sHEprUH GOTOHA C €r0 YaCTOTON. DHEPIrHs U UMITYJIBC (POTOHA.
OtkpeiTe u uccnenoanue (ororddexra. Ompitet A.I. Croneroa. 3akoHbl (oTodddexTa.
VYpasuenue DiinmTeina ansa pororddekra. "Kpacnas rpanuna" porosaddexra. [laBnenue certa.
Omnpitsl [1.H. JlebeneBa. Xumudeckoe IeiicTBUE CBETa

Tema 7.2
CtpoeHue aToMa

Conep:xanue yueOHOro MmaTepuaJia

Mopenb atoma Tomcona. OnbiTel Pesepdopaa o uccnegoBanuto ctpoenus atoma. [nanerapaas
Mozenb aroma. [loctynatel bopa. M3nydyenne u mornomieHre (pOTOHOB MpU MEPEXojie aToMa C
OJIHOTO YPOBHsI 3HEpIruM Ha Jipyroi. Bunel ciektpoB. CrieKTp ypoBHEHM 3HEPIUU aTroma BOJOPOAA.
BonnoBrle cBoiicTBa yactuil. Bomusl ne bpoitns. KopryckynsipHo-BosiHOBO# ayanu3m. dudpakims
ANEKTPOHOB B KpucTramiax. CIIOHTaHHOE M BBIHYKJIEHHOE U3JydyeHHE. Y CTPONMCTBO U MPUHIUI
paloThI J1a3epa

[IpakTrueckue 3aHATHS

ITpakTuyeckas pabora: HaOnronenue muHeHyaToro crekTpa

Tema 7.3
ATOMHOE AP0

ConepxaHue y4eGHOro MaTepuaJjia

Mertonbl HaOMIOAEHHUS W PETHCTPALMU AJIEMEHTapHbIX YacTUll. OTKpBITHE PaJdOAKTUBHOCTH.
OmneiTel Pezepdopra mo ompeneneHnio coctaBa pagloakTUBHOIO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u31y4eHus. BiusHue paJuoakTHBHOCTH Ha JKUBbIE OpraHn3Mbl. OTKpPBITHE POTOHA
u HeitpoHa. Hykinonnas mozens siapa ['eiizenbepra-MBanenko. 3apsz siapa. MaccoBoe unciio sapa.
W3otonsl. Anbga-pacnan. DIeKTpOHHBIN U MMO3UTPOHHBIN OeTa-pacnan. ['amma-u3nyyenue. 3akoH
PaZMOaKTUBHOIO pacnaaa. JHeprus CBsI3U HYKJIOHOB B sifpe. Saepubie cuibl. [ledekt maccsl sapa.
SAnepuble peakuuu. JlemeHue U cuHTE3 sAnep. SnepHsli peakTop. TepMOsIEepHBIM CHHTES.
[IpoGieMbl ¥ IEpCIEKTUBBI SAEPHOM YHEPIeTUKH. DKOJIOTUYECKUE aCTIEKTHI SIEPHON SHEPTETHKHU.
OnemeHTapHble YacTullbl. OTKphITHE MO3UTPOoHA. DyHITaMEHTAJIbHbBIE B3aUMOJICHCTBUS

[IpakTueckue 3aHATHS

[IpakTnueckas pabora: Mccienoanue TpekoB 4acTHI] (110 TOTOBBIM GoTorpadusim)

IIpodeccnonaibHO OpMEHTHPOBAHHOE COJeP:KaHUE (COAepKAHUE TPUKJIATHOTO MOAYJIs)

[IpakTrueckue 3aHATUS
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[IpakTuueckas padora:

1. JlenoBas urpa: [loHsTHA, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAyYHOT'O IO3HAHUS: SBJICHHE,
Hay4yHBI (akT, TUroTe3a, pu3nyeckas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE, MOJIENb, U3MEPEHHUE.

2. [IpakTuyeckas pabora: TexHHUuecKrUe yCTPOMCTBA U MPAKTUUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboTonaTunk, coiHEYHas OaTapesi, CBETOIMOJ, CIEKTPOCKOI, Ja3ep, KBAHTOBBIM KOMIIBIOTED,
J03UMETp, Kamepa Bunbcona, sifepHblil peakTop, aromMHas 6omba

Ipomexyrounas arrectamus ([JuddepeHunpoBanHbIi 3a4eT)

Bcero:

104
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3. YcaoBus peanu3anuu NporpaMmMsbl 001eodpa3oBaTeIbHOM
AUCHHUILTHHBI
3.1 MaTtepuajJbHO-TEXHUYECKOMY oOOecIieyeHmne

VYuebnasa aymuropusi 15 Ha 60 mOCagOYHBIX MECT JJIsi MPOBEICHUS
y4eOHBIX 3aHSITUH BceX BHAOB (B T.4. MPAKTUYECKON MOJATOTOBKHU
oOy4JaronmMxcs), TPYNMNOBbIX U MHAUBUAYAIbHBIX KOHCYJbTAlUM, TEKYIIETO
KOHTPOJISI M TNPOMEKYTOUYHOW aTTECTALMH, PACIOJIOKEHHAs MO aJpecy V.
[IpssaumarKoBa 1.14 cTp. 6 yueOnslii kopiryc 21. [lepcoHanbHBIN KOMITBIOTED C
BBIXOJIOM B MHTEPHET, DKpPaH IS MPOEKTOpa, JOCKAa MapKepHas, MPOEKTOp, 2
KOJIOHKH, Y4EOHBIE CTOJIbl, YACHUUYECKHUE CTYJIbsl, KJIaBUATypa, KOMIIbIOTEPHAs
MBI, HATJISIIHBIE IOCOOUS, TIJIAKaThI.

3.2. UndopMmannoHHoe odecnieyeHrne 00yuYeHHs: CaMOCTOSATEeIbHOM
padoThI 00Yy4AKOINMXCS MO JUCHHUIJINHE

3.2.1 OcHoBHas JUTEpPaTYypa

3.2.2. lonosiHUTEIbLHAS JIUTEpPATypa

1. Ky3nenos, C. Y. ®u3nka: onTrka. DJ1€MEHTbl aTOMHOM U SiIepHOUN (DU3UKH.

DOneMeHTapHble yacTullbl: yueOHuk s By3oB / C. U. KysnemoB. — Mockaa:
NznarensctBO FOpaiit, 2026. — 301 c. — (Bricuiee o6pazoanue). — ISBN 978-
5-534-01420-4. — Texcr: snextponnsii / ObpazoBarenbHas miatdgopma FOpait

[caiiT]. — URL.: https://urait.ru/bcode/561395

2.Topnau, B. B. ®wusuka: mexaHuka. ODJIEKTPUYECTBO M MarHETU3M.

JlaGopatopHbIil pakTUKYM: yueOHOE TocoOue JJisi CpeaHEro mpodeccuoHaIbHOro
obpazoBanus / B. B. Topmau. — 2-¢ wm3a., mepepadb. m mgom. — Mockaa:
NznatensctBo FOpaiit, 2026. — 171 ¢. — (Ilpodeccuonansuoe oOpazoBaHue). —
ISBN 978-5-534-18101-2. — Texcr: anextponHslii // Obpa3oBaTenbHas miaTgopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/598857

3. KpaBuenko, H. 1O0. ®wusuka: y4eOHMK M NPAKTUKYM JUIS CPEIHETO
npodeccrnonanbHoro odpazopanus / H. FO. KpaBuenko. — Mocksa: M3narenbscTBo
FOpaiit, 2026. — 322 ¢. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-
534-19225-4. — Texkcr: 3nekTpoHHbIN // Obpa3oBatenbHas iatdopma FOpait
[catit]. — URL.: https://urait.ru/bcode/584295

3.2.3. UHTEepHeT-pecypchl

1. DOnexktponHo-Onbmmoreynass  cucrema PIAY-MCXA um. KA.
TumupsizeBa(nanee DbC) caitt www.library.timacad.ru

2. Hayunas AIEKTPOHHAS oubnroTeka «KubepJlennnkay -
https://cyberleninka.ru/
3. CereBas AIIEKTPOHHAS o6ubnmnoTeka arpapHbIX BY30B-

https://e.lanbook.com/books
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4. KOHTpOJIb ¥ OLIeHKA Pe3yJ1bTATOB 0CBOCHHsA 0011e00pa30oBaTe/bHOMI

JTUCIHHUILIHHBI

Konx u HaumeHoBaHue
(hopMupyeMBbIX KOMIIETEHIIM

Pa3zpgen/Tema

THI OLeHOYHBIX
MepPONpUATHH

OK 01. BsiGupars cmocoOsbl
pelieHus 3a1a4
npodeCCHOHATLHON
NESATEILHOCTH  MPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Paszpen 2. Temnr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,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.

Pa3gen 8. Tema 8.1

OK 02. Hcnonb3oBath
COBPEMECHHBIC CpEJICTBa IIOUCKA,
aHaJIM3a W WHTEPIPETAIHH
nH(popManuu, u
MH()OPMALIMOHHBIE  TEXHOJIOTHH
L BBITTOJTHEHHUSI 3ama4
npodeccnoHaTEHOM
JeSITEeIIbHOCTH

Paszpen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2, 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3.
Pasnen 5. Temnr 5.1.,5.2., 5.3.

Pa3zgen 6. Tema 6.1.

Pasnmen 7. Temwr 7.1, 7.2, 7.3.

Pasnen 8. Tema 8.1

OK 03. [InanupoBaTh
U pealu30BbIBaTh COOCTBEHHOE
npo¢eCcCHOHAIBHOE u
JIMYHOCTHOE pa3BUTHE,
MPEIIPUHIMATETHCKYIO

JesITebHOCTD B
npodeccnoHanbHOM cdepe,
UCIOJIb30BATh 3HaHUS o
IIPaBOBOM " ¢uHaHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CHTYaIUsIX

Pasnen 1. Tema 1.1.

Paspmen 3. Temsr 3.1., 3.2., 3.3.
Pasmen 4. Temr1 4.1.,4.2., 4.3.

Pa3gen 8. Tema 8.1

OK 04. OS¢ dexTuBHO
B3aMMOJICHCTBOBaTh M PabOTAThH
B KOJIJIEKTHBE U KOMaH/1e

Paszmen 2. Temnr 2.1., 2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2., 3.3.
Pasmen 4. Temn1 4.1.,4.2., 4.3
Pasnen 5. Temnr 5.1.,5.2., 5.3.

Pa3zngen 6 Tema 6.1.

Pazgen 7. Temsr 7.1, 7.2, 7,3

OK 05. OcymiecTBisiTe YCTHYIO
U MUCbMEHHYI0O KOMMYHHUKAIUIO
Ha TOCYIapCTBEHHOM  fI3bIKE
Poccuiickoit ~ @epepauun ¢
y4eTOM 0coOeHHOCTEH
COLIMAJIBHOTO U KYJIBTYpPHOTO
KOHTEKCTa

Pazgen 1.

Pasnen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.
Pasmen 4. Temr1 4.1.,4.2., 4.3
Pa3zgen 5. Temsr 5.1.,5.2., 5.3.

Pasgen 6. Tema 6.1.

Pazgen 7. Temwr 7.1, 7.2, 7.3

Pazgen 8. Tema 8.1

OK 07. ConelicTBOBaTH
COXpaHEHUIO OKpY>Karoleu
Cpensl, pecypcocOepekeHHIO,

Paszpen 2. Temrr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2.,4.3

YCTHBIH OIIpOoC;
(bpoHTANBHBINA OIPOC;
HaOJIFO[eHUE 34|
BBITIOJTHCHHEM
nabopaToOpHBIX paboT;
MpaKTHYECKHe padoThl
(pewenue
KauyeCTBCHHBIX

U pacyeTHBIX 3a/1ay4);
TECTUPOBAHUE;
pelieHne Kerc-3a1ay;
HAOJII0JIEHUE U OLICHKA|
IIOATOTOBKU  J€JIOBOH
UTPHI,

BBIMIOJTHEHHUE  3aJaHUi
MIPOMEKYTOUHOU
aTTecTaluu
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IIPHUMCHSATH 3HaHUuA

00

HU3MCHCHUH KJIMMATa, MPUHIUIIBI
6epe)KJ'II/IBOFO IMpOU3BOJICTBA,

3¢ (HeKTHBHO  JEHCTBOBATH
YpEe3BBIYAIHBIX CUTYAIHSIX

B

Pa3zmen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2
Paznen 8. Tema 8.1

25



