MunucrepcTBo 00pa3oBanus U Hayku PecryOmuku Tatapcran
roCyapcTBEHHOE aBTOHOMHOE IIPO(eCcCUOHATBHOE
o0pazoBaTenbHOE yupexKIeHHe
«HypnaTckuii arpapHbIi TEXHIKYM)

COI'JTACOBAHO -« YTBEPXKJIAIO
3amecTurens gupekropa mo TO an%{}\'p/FAHOV «HAT»
oA - U.A EpemeeBa Y. - AATpad
«XA» oh’ 20251 « A '{75 "ag'  2025T.
PABOYAS MPOTPAMMA
YUYEBHOM JAUCIHATLINHBI
«OVY]1.07 ®uzuka»

IS CIIEMAIBLHOCTH
43.02.15 TloBapckoe U KOHAUTEPCKOE AEII0

PaccMoTpena Ha 3acemaHuu

TPEIMETHO-IIUKIIOBOH KOMUCCHH

00meo0pa3oBaTeIbHBIX AUCIUILIHNH

[Ipotoxon Ne Z

OT «AD» as 2025 T.
Ipencenarens ITITK Boes—

Bararmosa 3.M.




COJIEP)KAHUE

1. O0mias xapakTepucTka padoueil mporpamMmbl 001e00pa30BaTEILHON JUCITUTIIIMHBI

TRLOD 7 e % D PSPPSRI 3
2. CTpyKTypa U cojepkaHue 0011e00pa30BaTeIbHON TUCTIUTUTHHBI .......vvvvvrereeeeeeannnne 12
3. YcioBus peanuzaiyu nporpaMmbl 00111e00pa3oBaTeIbHON JUCHUTIIUAHSI ............... 23
4. KOHTPOJIb U OLIEHKA PE3YIbTATOB OCBOCHUS TUCITUTIIIAHBL .....vvvvvvevniiiiniiiiinninnnnnnnnnes 25



1. Oo0wmas xapakrepucTuka padoueil mporpaMmmsl 001eo00pa3oBaTeabHOM
AUCUMILTUHBI «DU3UKA
1.1. MecTto OMCHUIVIMHBI B CTPYKType 00pa30BaTe/ibHONl MPOrpamMMbl

CIHO:

O6meobpazoBatenbHas aucuumuinHa «Dusuka» sBiaseTcss 00s3aTeIbHON
4acTbl0  00IIe00pa3oBaTENbHOIO  IUKJIA  00pa3oBaTeNbHOW  MPOTrpaMMBbI
B cootBeTcTBUU ¢ PI'OC CIIO mo cneumanbHocTH I[loBapckoe, KOHIUTEpPCKOE
JENO.

1.2. leau u miaHupyeMble pe3yJabTaThl 0CBOEHUS TUCIUIINHBI:

1.2.1. Hean nuCHUATIMHBI:

Conepxanue MporpaMmbl  0011€e00pa30BaTeIbHON AUCHUIIINHBL Dusuka
HaIpaBJIEHO Ha JOCTIXKCHUE CIAEAYIOIINX IeJIeH:

e (opMupoBaHue y oOy4aromuxcs YBEPEHHOCTU B IIEHHOCTU 00pa30oBaHUsl,
3HAYUMOCTH (U3MYECKUX 3HAHUU [JI1 COBPEMEHHOTO KBaJIU(DHUIIMPOBAHHOTO
CHEIUAIKCTA IIPU OCYIIECTBICHUH €T0 MpodhecCuOHATBHON NeATETbHOCTH;

e (hopmMuUpOBaHUE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH;

e OBiIaseHHe  cnenupuyeckod  cucteMol  (U3MYECKUMX ~ TIOHSTHIA,
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

® OCBOCHHE OCHOBHBIX (DM3UYECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIQJICHUE OCHOBHBIMH METOJAMH HAyYHOrO T[O3HAHUA MPUPOMBI,
UCIIOJIb3yeMbIMU B (pu3uKe (HAOJIOJCHUE, OMHCAHHWE, U3MEPECHHE, BBIIIBIKCHUE
TUIIOTE3, IPOBEJECHUE SKCIIEPUMEHTA);

® OBJIAJICHHE YMECHUSIMH 00pabaThiBaTh JAaHHBIE HIKCIIEPUMEHTA, OOBICHSITH
MOJIyYEHHBbIE pPE3yJbTaThl, YCTAHABIMWBATh 3aBUCUMOCTU MEXAY (PU3nUeCKUMHU
BETMYMHAMU B HAOJIF01a€MOM SIBJICHHH, JIEIAaTh BHIBOIBI,

e (opmMupoBaHHE YMEHHUs pemarh (U3MYECKUE 3aJadll pa3HbIX ypPOBHEH
CJI0KHOCTH;

® pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIVIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpoliecce MPUOOPETeHUS 3HAHUM C MCTOJIH30BAaHUEM Pa3IMYHbBIX

MCTOYHUKOB HHQPOPMAIIMU U COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHUN;
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ymMeHu# (HopMyIupoBaTh 1 OOOCHOBBIBATh COOCTBEHHYIO MO3ULIMIO 10 OTHOLIEHHUIO
K (hu3nueckoit nHpopMamu, MoITy4aeMoi U3 pa3HbIX HCTOYHHUKOB,

® BOCMHTaHWE YYBCTBA TOPJOCTHU 32 POCCUICKYIO PU3NUECKYIO HAYKY.

1.2.2. Ilnanupyembie pe3ybTAaTbl OCBOCHHHA 0011e00pa30BATEIBLHOM
aucMIIMHLI B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mue xomnereHuuu (nanee — OK) um npodeccuoHalibHble KOMIIETEHLIUN
(manee — [1IK) ®I'OC CIIO B cCOOTHECEHHUH C JIMYHOCTHBIMU, METANPEIMETHBIMU U
OpEeIMETHBIMU pe3yjbTaTaMu o0yueHus Oa3zoBoro ypoBHs (mamee — IIPO)

®I'OC COO npencraieHbl B Ta0IHIIE:



Kox
U HaMEeHOBaHMHeE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUS NPOrpaMMbl 0 JUCIHUIIJIMHE

O6mue’

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Berbupatb
crocoObI peleHus 3a1a4
npodeccuoHaIbHOM
JEATEINbHOCTH
MIPUMEHUTEIEHO

K Pa3InIHBIM
KOHTEKCTaM

JIn4HOCTHBIE pE3yNabTaThl JOJDKHBI OTpa)kaTb B YACTH
TPYAOBOTO BOCIIUTAHUS:
- TOTOBHOCTb K TPyJAY, OCO3HAaHUE LIECHHOCTU MacTepCTBa,

TPYyI0JII001E;

- TOTOBHOCTh K AKTUBHOM JIeSITeIILHOCTHU
TEXHOJIOTHISCKOM

i COIMaILHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATh,  IJIAHUPOBATh W CAMOCTOSITEIHHO

BBIIIOJIHATDE TaKYI0 JCATCIBbHOCTD,

- WHTEpEC K pasIuyHbiM cdepam TpodecCHOHATEHON
NeSITEeNbHOCTH,

-  TOTOBHOCTh MW  CIIOCOOHOCT K  0Opa3oBaHHIO
1 caM000pa30BaHHUIO Ha MPOTSHKEHUN BCEH JKU3HU;
MertanpeaMeTHble pe3yibTaThl JOKHBI OTPAaXKaTh:
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU JIEHCTBUSAMMU:

a) 0a30BbIe JIOTUYECKHE JICHCTBUS:

CaMOCTOSITENIBHO  (POPMYIHUPOBATh M AKTyaIU3HUPOBATH
npoOiemy, paccMmarpuBath ee BCECTOPOHHE;
yCTaHABIUBATh CYIECTBEHHBIM MPU3HAK WM OCHOBAHUSA

JUIsl  CpaBHEHHUs, KiIacCUpUKAIMKH W 00O0OIICHUS;
OTPECIIATh SN ACITeIbHOCTH, 3a7aBaTh MapamMeTpsl U
KpUTEPHH

WX  JOCTHKEHHS, BBISBIATH  3aKOHOMEPHOCTH  H
MPOTUBOPEYUS

B PaCCMATPUBACMBIX ABJICHUAX

I[TIP6 1. CdopMupoBaHHOCTH MPEACTABIECHUH O POJIH
U MecTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHOW HAY4HOU
KapTHHE MHpa, O CHUCTEMOOOpasyrome posin (U3NKU
B Pa3BUTHHU €CTECTBEHHBIX HAayK, TEXHUKU U COBPEMEHHBIX

TEXHOJOTUH, O BKIaJ€ POCCUUCKUX U 3apyOE’KHBIX
YUEHBIX-(M3UKOB B  pa3BUTHE HAyKH; [OHUMaHHE
Gu3MYeCKON  CYIIHOCTH  HAOMIOMAaeMBbIX  SIBJICHHUH

MUKpPOMHpPA, MAaKpOMHpa W MeramMupa; MOHUMaHHUE POJIN
ACTPOHOMHH

B TPAKTHYECKOHN JIEATSIHPHOCTH YelIOBEKa M JalbHEHIIIeM
HAyYHO-TEXHUYECKOM pa3BUTHH, poiu bu3uKn
B (opmMupoBaHMM Kpyrozopa ©  (QyHKIHMOHAIBLHON
IPaMOTHOCTH 4YEJIOBEKA Uil PEIICHUS MPaKTUYCCKUX
3ajay;

I[TIP6 2. CdopmMupoBaHHOCTh YMEHHN Ppaclo3HaBaTh
busndeckue  sABICHUS  (MPOIECCBI) U OOBICHSATH
UX HAa OCHOBE W3YYCHHBIX 33aKOHOB, pPaBHOMEpHOE
U DPaBHOYCKOPEHHOE  NPSMOJIMHEHHOE  JIBUKCHUE,
CBOOOJIHOE TaJICHUE TeN, JBIKCHHE TI0 OKPYXKHOCTH,
WHEpIUsS,  B3aMMOJICHCTBHE T,  KOJICOATEIbHOE
JB)KCHUE, PE30HAHC, BOJIHOBOE JBIDKeHUE; auddysus,
OpOYHOBCKOE JIBXKCHHE, CTPOCHHUE JKUIAKOCTEH M TBEPIBIX
TeJN, W3MEHEeHHWe o0beMa Tl TMpU  HarpeBaHUH
(oxNaxaeHuu), TeIJIOBOE pPaBHOBECHE, HCIApEHHUe,
KOHJICHCAIlUs, TJIaBJICHHUE, KPUCTAUTU3AlUs, KHUIICHHE,
BIQKHOCTh BO3JlyXa, CBSI3b CpeJHEH KHUHETHYECKOU

1 O6u1ue pe3ynbTaThl chOPMYIHPOBAHbI B COOTBETCTBUHU C IMYHOCTHBIMH M MeTanpeaMeTHbIMU pesyabTatamu @TOC COO, B GOpMUPOBAHUU KOTOPHIX Yy4ACTBYET
obmeobpa3oBaTeIbHAs TUCHHUIUINHA.

2 JIucuMIUIMHAPHBIE PE3YIBTATHI COPMYITMPOBAHbI M IPOHYMEPOBAHBI B COOTBETCTBUM C TPEOOBAHHMSAMH K MPEAMETHBIM pe3ynbTataM 6a3osoro yposhs (ITP6) ®T'OC COO (ITpuka3s

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxkuus ot 27.12.2023 1.).




0) 0a30BbBIC HCCIIEAOBATCIIBCKUE ACHCTBUS:

- BJAJETh HaBBIKAMU Y4EOHO-HCCIIEIOBATCIBCKON W
HpOCKTHOﬁ JACATCIBbHOCTH, HaBBbIKaMU paspcliCHuAd
mpooem;

- BBISABJIATH IMPUYIUHHO-CJICACTBCHHBIC CBsI3HU u
AKTYaJIM3NUPOBATH 3aaavy, BbIABHUT'aTh THUIIOTE3Y (S5
pelICHrdA, HAXOAWTb AapPryMmMcHTbl [Jid O0Ka3aTCJIbCTBA
CBOUX YTBEPXKJCHMI, 3aaBaTh IApaMETPbl U KPUTEpUU
peleHus;

- AHAJIM3UPOBATH IOJYYCHHBIC B XOJAC PCIICHUA 3aJadyun
PE3YyIbTAaThl, KPUTHUYCCKN OLCHHWBATH UX AOCTOBCPHOCTD,
IMPOTHO3UPOBATh UBMCHCHHUE B HOBBLIX YCIIOBUAX,

- YMCTb MNEPCHOCHUTHL 3HAHMA B IIO3HABATCIBHYIO H
MPAKTUYCCKYIO YaCTH KUSHCACATCIbHOCTHU,

- YMCTb MHTCIPHUPOBATH 3HAHUA H3 PA3HBIX NPEIMETHBIX
obnacreii;

- BBIJIBHTaTh HOBBIC HJICH, NpeyIaraTh OpPUTHHAIbHBIC
MTOJIXOJIbI M PEIICHUS;

- MPOSIBIISATE  CIIOCOOHOCTh HMX  KCIIOJB30BAHHS B
MMO3HABATEIPHOW U COIUAIBHOM MPAKTHUKE

SHEPTUH TEIJIOBOTO JBWKCHHUS MOJICKYJ C aOCOIIOTHOM
TeMHepaTypOf/'I, MOBBIIICHUEC [JaBJICHHUA Tas3a IIpH Cro
HarpeBaHuu

B 3aKpPBITOM cocynae, CBs3b MCXKAY IapaMCTpaMu
COCTOSIHMS Ta3a B H30MpOIEccax; JJIEKTPHU3AIMs Tel,
B38,HMOI[€I>1CTBPIC 3apsAa0B, HarpCBaHUC IIPOBOJHHKA C
TOKOM, BSaHMOHeﬁCTBHG MarHuToOB, JJICKTPOMAarHHUTHAsA
HHAYKIIHA, I[CflCTBHC MAaravMTHOIO IIOJIA Ha MPOBOAHUK C
TOKOM

U JIBIXKYLIMHCS 3apsll, 3JEKTPOMAarHUTHbIE KoyieOaHUs
U BOJHBI, TPSMOJIMHEHHOE pPACIPOCTPAHCHHE CBETA,
OTpaXkeHHe, MpesioMJIeHue, UHTeppepeHus, Audpaxus
u TIOJISIPH3AITHS CBeETa, TUCTICPCHUS CBETa;
dboTodnekTpudyeckuii  3QdeKT, CBETOBOE JIaBIICHHUE,
BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIM0AaKTUBHOCTH;

[IP6 3. BnageHme ocHOBOMOJIAraromUMU (HU3HUESCKHUMHU
NOHATUSIMM M BEJIMYMHAMH,  XapaKTepU3YyIOIIUMU
dbu3HYecKue MPOIECCHl (CBA3AaHHBIMU C MEXaHHUYECKHM

JABHWXKCHUEM, BSaHMOﬂeﬁCTBHeM TSI, MCXaHUYCCKHMMU
KoJIeOaHHSIMU n BOJIHAMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHHUEM BC€IICCTBA, TCIIJIOBBIMHU mpoueccaMu,

AJIEKTPUYECKUM U MArHUTHBIM TIOJISIMHU, 3JIEKTPUUYECKUM
TOKOM, JJICKTPOMArHUTHBIMU KOJICOAHUSIMU WU BOJIHAMHU;
ONTHYCCKUMM  SIBIICHUSMH, KBAHTOBBIMHM SIBJICHHUSIMH,
CTPOCHHEM aToMa U aTOMHOTO sJIpa, PaJHOAKTHBHOCTBIO);
BJIAJICHUE  OCHOBOIIOJAralOlUMU  ACTPOHOMUYECKUMU
MIOHATHUSIMU, TIO3BOJISIOIIMMH XapaKTEPU30BaTh MPOIIECCHI,
MPOUCXOJSIIME HAa 3BE3/aX, B 3BE3JHBIX CHUCTEMAX,
B MEXTallaKTUYECKOW cpesie; NBUKEHHE HEOECHBIX Tell,
SBOJIIOLIMIO 3B€311 U BeeneHHoi;

[IP6 4. BnageHue 3aKOHOMEPHOCTSIMM, 3aKOHAMH
u TeopusiMu (3akoH BcemupHoro Tsarotenus, [, II u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOU




DHEPIWH, 3aKOH COXpPaHEHHUS HUMIIyJIbCa, IIPUHIAI
CYHepHO3I/ILII/II/I CHII, HpI/IHI_[I/IH paBHOHpaBHOCTI/I
MHEPIUATbHBIX CHCTEM OTCYETA; MOJIEKYJIIPHO-
KMHETHYECKYI0 TEOPHI0 CTPOCHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, HGpBI:IfI 3aKOH TepMO[[I/IHaMI/IKI/I; 3aKOH
COXpaHEHHUs OJJIEKTPUUECKOro 3apsiia, 3akoH KyoHa,
3akoH Owma i y4JacTKa 1memnu, 3akoH OMa i MOJTHOM
ANEKTpUYECKON 1enu, 3akoH JDkoyns - JleHua, 3akoH
BHGKTpOMaFHHTHOﬁ WHAYKIHH, 3aKOH COXpaHeHI/ISI
SHEPTrUM, 3aKOH TMPSMOJUHEHHOTO pacmpoCTpaHEHUs
CBETa, 3aKOH OTPAXKECHUS CBETA, 3aKOH IMPEIOMIICHUS
CBETA; 3aKOH COXPAHECHHWS JHEPTUH, 3aKOH COXpaHEHUS
UMITYJIbCa, 3aKOH COXpPAaHEHHUS DJEKTPUUYECKOTO 3apsja,
3aKOH COXPAaHEHHS MacCOBOTO 4YHCIA, MOCTyiaTel bopa,
3aKOH pPaanuoaKTUBHOTO pacmaja); YBEpPEHHOE
MCITOJIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH MPH aHATHM3e
(U3NYECKUX SBJICHHUH U MPOIECCOB;

[IP6 6. BrnameHne OCHOBHBIMH METOJAMH HAyYHOTO
MO3HAHMS, UCIOJB3YeMbIMH B (DU3UKE: TPOBOJUTH
NpsIMbIE ¥ KOCBEHHBIC M3MEPCHUsI (PU3NYECKUX BEIIMYMH,
BBIOMpAsi ONTUMAIBHBIA CIIOCOO M3MEPEHUS U HCIOJb3YS
W3BECTHBIE METOJIbI OIICHKU IOTPEIIHOCTEH H3MEpEeHUH,
MIPOBOJIUTH HUCCJICIOBAHHE 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYUH

C UCHOJIb30BAaHUEM TMPSAMBIX H3MEPEHHUH, OOBICHATH
MOJIyYCHHBIE  PEe3YNbTaThl, HUCHOJB3yd  (PUIUUYECKUE
TEOpPUH, 3aKOHbI M TIOHATHSA, M JieJaTh BBIBOJIBI,
cobmroaaTh mpaBuiia 6€30MacHOTO TPYAa MPHU MPOBEACHUN
HCCIICIOBAaHU N

B paMkKax ydyeOHOTO OKcliepuMeHTa U  ydeOHo-
HCCICAOBATCILCKON ACATEILHOCTH C HCIIOJIb30BaHUEM
U(GPOBBIX U3MEPUTENBHBIX YCTPOMCTB U J1a0OPATOPHOTO
obopymoBaHus;  CPOPMUPOBAHHOCTh  MPEJICTABICHUN
0 MeToJax TOJIyYeHUsS HAYYHBIX aCTPOHOMHUYECKHUX




3HAHUM;

[TP6 7. CpopMHpPOBaHHOCTh YMEHHS pEIIaTh PacyeTHbIE
3aJaud € SBHO 3aJaHHOM  (DU3MYECKOH MOJEIbIO,
UCTIOJB3Ys (PM3NYECKHE 3aKOHBI M MPHHIUIBI, HA OCHOBE
aHaJM3a yCJIOBHS 331a4H BEIOMPATh (PU3HUYECKYIO MOJIETIb,

BBIICNIATh  (U3WYECKHE  BEIMYMHBI W (OPMYIIBI,
HEOOXOINMBIE

st €€ pemeHlxm, HpOBOI[I/ITI) pacquLI U OLCHUBATH
pPEATBHOCTh  TIONYYCHHOTO  3HAYCHUs  (PU3HUYECKOM

BEJIMYMHBI; pelllaTh KaueCTBEHHBbIE 3aJayd, BBICTpauBas
JIOTUYECKH HEMPOTUBOPEUUBYIO LEMOUYKY pacCyKICHHM
C ONOpOH Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (u3NYECKUEe SIBJICHUS

OK 02. Mcnosib30BaTh
COBPEMEHHBIC CPEJICTBA
MOUCKA, aHATTN3a

Y MHTEpIIpeTaIuu
nHpopMmaruu

1 nH(pOpPMaAITMOHHBIC
TEXHOJIOTUU

JUIS BBITIOJIHEHUS 3a7a4
npodeccuoHaIbHON
NesITeNIbHOCTH

JIMIHOCTHBIE PEe3yNbTaThl JOJDKHBI OTPaKaTh B YacTH
IIEHHOCTH HAyYHOTO ITO3HAHUS:

- c(OPMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKH ¥ OOIICCTBEHHOW TMPAKTHKH, OCHOBAHHOTO Ha
JIMAJIore KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B MOJIUKYJIBTYPHOM MHPE;

- COBCpIICHCTBOBAHUE S3BIKOBOW M  YHTATEIHCKOU
KYJIBTYPBI KaK CPEJICTBa B3aUMOJICHCTBUS MEXKTY JIFOIbMH
Y TIO3HAHUS MUDA;

MertanpeaMeTHbIe Pe3yIbTaThl JODKHBI OTPAKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO03HABATEIbHBIMH JICHCTBUSMH:

B) paboTa ¢ nHdopmaruen:

- BJAJeTh HaBbIKAMHU TOMY4YeHHUS HHPOpMAIUN U3
HMCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITENTLHO
OCYILIECTBIISITh MOWCK, aHalu3, CHCTEMaTH3alUi0 |
WHTEpIpETAIN0 HHPOPMAIIUH PA3TUYHBIX BUIOB U (HOopM
MIpe/ICTaBJICHHUS;

- HCTIOJIb30BATh

cpeAcTBa MH(POPMALMOHHBIX

I[IP6 5. VYMeHue y4duThIBaTh TpaHUIBl MPUMEHEHUS
M3YYEHHBIX (U3NYECKUX MOJENei: MaTepuanbHas TOUKa,
MHEepLHaJIbHAs cUCTeMa OTCUeTa, UIeaNIbHBIN ra3; MOJenu
CTpOEHUS Tra30B, KUAKOCTEH W TBEPABIX TeJ, TOUCUHBIN
JNEKTpUYECKUIl  3apsi, sAepHas  MoJeNnb  aTroMa,
HYKJIIOHHAsi MOJiellb AaTOMHOIO siipa TMpU pPEHIeHUH
buznueckux 3anad;

I[TIP6 9. CdopmMupoBaHHOCTh COOCTBEHHOW IO3UIIHH
M0 OTHOIIEHUIO K PU3N4ecKoi nH(OPMALIUHU, TOTydaeMOi
U3 pa3HbIX UCTOYHUKOB, YMEHHI HCIIOIb30BaTh LIU(PPOBHIE

TEXHOJIOTUU TUIS MIOUCKa, CTPYKTYPHUPOBAHUS,
UHTEpIIPETallM U TMpeACTaBleHUus y4eOHONW M Hay4dHO-
MOMYJSIPHOM uHbOpMaIuy; pa3BuTHE YMEHHH

KPUTHYCCKOI'O aHaJIn3a HOJ'Iy‘I&GMOfI I/IH(bOpMaI_[I/II/I




U  KOMMYHHUKAIMOHHBIX TEXHOJOTMH B  pEIICHHH
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPTaHU3AIMOHHBIX
3a7a4 ¢ COONI0ICHNEM TPeOOBAHUN A)PrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHHSI, TIPABOBBIX
M OTHYECKMX  HOPM, HOpPM  HH(POPMALMOHHOU
0e30I1aCHOCTH

OK 03. [TnanupoBatb

Y peaNn30BbIBATH
coOCTBEHHOE
npodeccruoHalbHOE

Y JINYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEITHCKYIO
JeSTeTbHOCTD

B NpodeccroHalIbHON
cdepe, UCTIOJIb30BATh
3HAHMUS M0 IPABOBOM

1 (puHAHCOBOM
IrPaMOTHOCTHU

B pa3IM4YHBIX
KU3HEHHBIX CUTYaIIHIX

JIn4HOCTHBIE pE3yNabTaThl JOJDKHBI OTpPa)XkaTb B YaCTH
JTyXOBHO-HPABCTBEHHOI'O BOCITUTAHHUS:

- crnocoOHOCTh OLEHMBATh CHUTYallMl0 U IPUHUMATH
OCO3HAHHBIE pEUICHUs, OPUEHTUPYSACh HAa MOPAIBHO-
HPaBCTBEHHbBIE HOPMBI
Y LIEHHOCTH;

-OCO3HaHUE JIMYHOTO BKJIAJ B IOCTPOCHHE YCTOMYMBOTO

Oynymuiero;

MeranpeaMmeTHble pe3yibTaThl TOKHBI OTPAXKaTh:
OBnanenue YHHUBEPCATbHBIMU peryasTUBHBIMU
NEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENTBHO  OCYIIECTBIIATh  [MO3HABATENIbHYIO
NeSTeNbHOCTh,  BBISBJISATH ~ MNpPOOJEMBI, CTaBUTh U

(dbopmynHupoBaTh COOCTBEHHBIC 3a/1a41 B 00Pa30BaTEIIbHOM
JeSATEIbHOCTH

Y )KM3HCHHBIX CUTYaIIHSIX;

- CaMOCTOSITEIILHO COCTABIISAITh IUIAH PEHICHHS MPOOIIEMBI
C Y4eTOM UMCIOIIUXCA  PECYpCOB,  COOCTBEHHBIX
BO3MOJKHOCTEH M IPEAMOYTCHUIA,

0) CAaMOKOHTPOJIb:

WCIIOJIb30BaTh IPUEMbI PEQICKCHH TS OLICHKH CUTYaIlHH,
BBIOOpA BEPHOTO PEIICHHUS,;

- YyMEeThb OIIEHHBAaTh PUCKU M CBOEBPEMEHHO MPUHHUMATH
pEIIeHUS 110 UX CHIKEHUIO

I[IP6 9. CdopmupoBaHHOCTH COOCTBEHHOW TO3UIIUH
M0 OTHOIIEHUIO K (pu3nveckoit nHMOopMaIu, MoJIydaeMou
13 pa3HbIX UCTOYHUKOB, YMEHUN UCTIOJIB30BaTh [UPPOBHIC

TEXHOJIOTUHU JUTS TIOMCKA, CTPYKTYpPHUpOBaHMH,
UHTEpIIpETallMl U MpeACTaBleHus y4eOHON M HaydHO-
HMOMYJISIPHOM nHpopManuu; pa3BuTHE YMEHUN

KPUTHYECKOTO aHAJIN3a M0JIydaeMoi HHPpopMauu

OK 04. O¢ppextuBHO
B3aMMO/IEHICTBOBATh
U paboTaTh

JIM4HOCTHBIE pe3yiIbTaTbl AOJDKHBI OTpaXaTb B YaCTU
HEHHOCTHU HAYUYHOT'O MO3HAHU AL
-OBJIaICBAHNUC HaBBIKaAMH y‘IC6H0-I/ICCHCI[OBaTeHLCKOI71,

[1P6 10. OBnageHue yMmeHussMH paboTaTe B TpyIHIe
C  BBIMOJHEHHEM  DA3JIMYHBIX  COLHUAIBHBIX  POJIEH,
IJIAHUPOBATh paboty IpYHIbL, palMOHAIBHO




B KOJIJICKTUBEC
1 KOMaHIC

MPOEKTHOM ¥ COLMAJIbHOM JIEATEIIbHOCTH;
MeranpeaMeTHbIE pe3yabTaThl IOKHBI OTPAXKATh!
OBnajneHue  yYHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMU
JICACTBUSMU:

0) coBMecTHas ACSITEIbHOCTD:

- TIOHMMAaTh M HMCIOJb30BaTh MPEHMYIIECTBA KOMAaHIHOU
Y UHJIMBUIYAJIbHOW pabOTHI;

- BBIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX JEUCTBUMN
C y4eToM OOILIMX MHTEPECOB M BO3MOKHOCTEH KaXkJ10TO
YJieHa KOJJIEKTHBA;

- TpUHUAMATh  I€JIM  COBMECTHOM  JESATEIBHOCTH,
OpraHW30BBIBATh W KOOPAWHHPOBATH JIEUCTBHS TIO €€
JOCTH>KEHHIO: COCTaBIIATh IUIAH JACHCTBUM, pactpeneisaTh

poJii C yY4eTOM MHCHHH YYaCTHHKOB, OOCYXKJIaTh
Pe3yIIbTaThl COBMECTHOM PabOTHI;

-OLIEHMBAaTh KAaueCTBO CBOETO0 BKIaJa M  KaXJIOTO
ydyacTHMKa KOMaHAbl B  OOmUHA  pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

OBnanenue YHHUBEPCATbHBIMU peryasiTUBHBIMU
NEUCTBUSIMU:

T') IPUHTHE ce0s U IPYTUX JHOJICH:
- NPUHAMATh MOTHBBI M apTyMEHTBHI IPYTUX JIOACH TPH
aHaJIN3e Pe3yIbTATOB JCATEILHOCTU

pacrpenensiTh JESITENIbHOCTD B HECTaHJApPTHBIX
CUTyalusX, aJCKBAaTHO OLEHUBATh BKJIaJ KaXJ0ro u3
YYaCTHUKOB CpyHIbI
B PEIIEHHE PacCMaTPUBAEMON IPOOIIEMBI

OK 05. OcymiecTBisATh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIMIO HA
rOCyJapCTBEHHOM SI3bIKE
Poccuiickon deneparuu
C Y4eTOM OCOOEHHOCTEM
COITMATBHOTO U
KYJIbTYPHOT'O KOHTEKCTa

JIM4HOCTHBIE pe3yNbTaThl AOJDKHBI OTPa)KaTh B YacTH
3CTETHYECKOI'0 BOCIIUTAHUS:

- ACTETUYECKOE OTHOIIECHHE K MHPY, BKIIOYas ICTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTAa,
Tpyna

M OOIIECTBEHHBIX OTHOIICHHUIA;

B 00JIaCTH MATPHOTUYECKOTO BOCIUTAHHUS MPOSIBIISITD:
-IIEHHOCTHOE OTHOLIEHUE K TOCYIapCTBEHHBIM CHUMBOJIAM,
HCTOPUYECKOMY U TPUPOJHOMY HACIEIUIO, MaMATHUKAM,
TpamuiusM HaponoB Poccum, moctmwxkenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYJE;

I[IP6 1. CdopMupOoBaHHOCTH MPEACTABICHUNH O POJIH
U MecTe (PU3UKU M aCTPOHOMHUM B COBPEMEHHOW HAY4YHOMH
KapTHHE MHpa, O CHUCTEeMOoOOpasyromiei poiu (U3KUKH
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJOTUH, O BKIAJ€ POCCUMCKHX U 3apyOE’KHBIX
VUEHBIX-(OU3UKOB B  pa3BUTHE HAyKW; [OHUMAaHHE
dbusznyeckoil  CyIHOCTH  HaOMIOJAEMBIX  SBJICHUHN
MHUKpPOMHUpA, MAaKpOMHUpa U MeraMmupa; MOHHUMaHUE POJIU
aCTPOHOMUHU

B MPAKTUYECKOWN JEATEIIBHOCTH YEJIOBEKA M JAJIbHEUIIEM
HAay4YHO-TEXHUYECKOM pa3BUTHH, posu buzuKn
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MeranpeaMeTHbIE pe3yabTaThl IOKHBI OTPAXKATh!
OBnajneHue  yHUBEPCAIbHBIMU  KOMMYHUKATHUBHBIMU
JIEHCTBUSIMU:

a) oOmeHue:

- OCYIIECTBJIATh KOMMYHHKAIIMH BO BCEX cpepax KU3HH;

- pa3BEepHYTO M JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

B (opMupoBanum Kpyrosopa H  (QYHKIHOHAIBHOU
IPaMOTHOCTH 4YEJIOBEKA Uil PEIICHUS MPAKTUYECKUX
3amaq

OK 07. CopeiicTBoBaTh
COXpaHEHHIO
OKpYKarollen cpebl,
pecypcocOepekeHunIo,
MIPUMEHSTH 3HaHUS 00

JImgaHOCTHEIE pPE3YIbTAaThl AOJDKHBI OTpaXaTb B YacCTHU
3KOJIOTUYECKOTO BOCITUTAHUS:

- c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYpHI,
IIOHUMAaHHEC BIIMSHUSA COIIMAJIbHO-OKOHOMHNYECKHUX
MPOLECCOB HAa COCTOSIHUE NPUPOJHOW W COUMAIBLHOU

I[IP6 8. CdopMUpPOBAHHOCTH YMEHHUS NPUMEHSTH
MOJIyY€HHbIE  3HAHHUA Uil OOBSCHEHUS  yCIOBUH
NpoTeKaHus (U3MUECKUX SBICHUM B MNpUpOAE M IS
INPUHATHSA TPAKTUYECKUX PEIICHWH B IIOBCEIHEBHOU
JKU3HU U1 00eCTieueHHs] 0€30MacCHOCTH TP OOpaIIeHUH C

W3MEHEHHUH KIIMMaTa, Cpensl, OCO3HAHUE r7100a7IBHOTO XapakTepa | OBITOBBIMH MPUOOPAMH M TEXHMYECKHUMHU YCTPONCTBAMH,
MIPUHITUATIB OEPEXKITUBOTO | AKOJOTUUYECKUX TTPOOIIEM; COXpaHEHHS  3JIOpOBbS M COOJIOACHHUS  HOPM
MIPOM3BO/ICTBA, - IUIAaHUPOBaHHME U  OCYUIECTBJIIEHHWE JIEHCTBUH B | DKOJOTHYECKOIO TMOBEAEHUS B OKpYyXKarolleld cpee;
3¢ deKTUBHO OKpy)Xarolllel cpeie Ha OCHOBE 3HaHMs  Iiesiel | MOHUMaHUuEe HEOOXOJUMOCTH NPUMEHEHUS JTOCTHXKEHUMN
NecTBOBAThH YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA; buzuku u TEXHOJIOT Ui Ui palloHAIbHOTO
B UpE3BBIYANHBIX AaKTUBHOE HENpUATHE JACUCTBUN, NPUHOCIIIUX BpE | MPUPOIOTNOIb30BAHUS

CUTYalUsIX OKpYy»Kalolleu cpene

IIK®...

% VkaswiBarorcst K, 371eMeHTBI KOTOPBIX (DOPMHPYET MPHMKIAJHON MOMYIb (MPOPECCHOHATLHO OpPUEHTHPOBAHHOE cojiepskaHue) B cooTBeTcTBHM ¢ PI'OC peanusyeMoid
npodeccun/criermansHocTr CI1O
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2. CrpykTypa u coaepxaHue 001eo00pa3oBaTe/IbHON JUCUUIIIMHBI

2.1 O0beM AUCHUNJINHBI M BUbI Y4eOHOH padoThl

Bua yueoHoii paboTbl O0bem B yacax
O0beM 00pa3oBaTeIbHONH MPOrpaMMbl AU CHUILTHHBI 108
OcHoBHoOe coaepxKanue” 88
B T.4.
TEOPETUUYCCKUE 3aHSATHUS 72
abopaTOpHBIC 3AHITHUS 14
IIpodeccnoHabHO OPUEHTHPOBAHHOE Co/lepKkaHue (CoAepKaHue 16
NPUKJIATHOTO MOYJIs1)°

16
IMpomexyTounas arrecTanus (IK3amMeH) 6

* OCHOBHOE COJIEPIKAHME BKITFOYAET COMEPIKATEIbHBIE JIMHUU N0 yueOHOMY TpenMery «Dusuka» (6a30Bblid YPOBEHb)
denepanpHO  00pa30BaTENBPHOM IMPOTrpaMMBl  CpETHEro o0mero oOpa3oBaHWs, YTBEPXKIECHHOW MpPUKa30oM
MunncrepctBa mpocBemeHus Poccuiickoit @emeparm or 18 mas 2023 1. N 371 (B pemakmum Ilpumkasza
MuHnpocBeneHus Poccrnn
ot 9 okTs10ps 2024 . N 704).

> TpoeccHOHANBHO OPHEHTHPOBAHHOE CONEPKAHHE MOXKET OBITh PACTIPENeNieH0 MO  pasfienaMm  (TeMam)
WM CKOHLIEHTPUPOBAHO B pazzaene [IpukiagHoi MOLyNb.
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2.1. TeMaTH4eCKHUil IUVIAH U COJAEPKAHME TUCHUILINHBI «DU3NKa»

HaumenoBanue Cogep:kanue yuefHOro MaTepuaia (OCHOBHOE H Po(ecCHOHAILHO opuenTUpoBannoe)’, | O0bem | DopMupyemMble
pAa3esioB U TeM 1200paTOPHbIE M NPAKTHYECKHE 3AHATHS, NPUKJIATHON MOAYJIb (IIPH HAJIUYIMH) 4aCOB | KOMIETEHIUH
1 2 3 4
Pazjien 1. ®uU3MKa M METOABI HAYYHOT'0 O3HAHMS 2
Tema 1.1 Coaep:kaHue y4eOHOro MaTepuasia 2 OK 03
Beenenue dusuka - Hayka O Tmpupoje. Hayudble MeTOABI MO3HAHHSA OKpYyXKaromero wmupa. Pojb OK 05

SKCIEPUMEHTa U TEOpUHM B TMpollecce TO3HAHUS MPHUPOAbL. OKCHEpUMEHT B (pusmke.
MonenupoBanue (pU3NUYECKUX SBJICHUN U mpoueccoB. Hayunble runote3sl. @u3nyecKkue 3aKOHbI U
Teopuu. I'paHUIIbl TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIun coorBercTBUs. Poiabs u MecTo
¢bu3uKM B GOPMHPOBAHUM COBPEMEHHOM HayuHON KapTUHBI MUPA, B IPAKTUYECKOH AEATEeIbHOCTH

monen
Pa3nen 2. Mexanuka 16 OK 01
Tema 2.1 Cojaep:kaHue y4eOHOro MmaTepuaJia OK 02
KunemaTuka Mexannueckoe nBmkeHne. OTHOCHUTEIBHOCTL MEXAHHUYECKOTO IBMKeHHs. CucreMa oOTCUeTa. OK 04
Tpaexropus. [lepememnienne, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE 2 OK 05
MaTepuaIbHON TOUYKH, MX MPOCKIIMU Ha OCH CHCTeMbI KoopawHaT. Cio)KeHue INepeMenieHud u OK 07
CIIOKEHHE CKOpocTel. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE NBIOKeHHE. I paduxu 2 K’

3aBUCHUMOCTU KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, MYTH U MEpPEeMEIIeHNUs MaTepUaIbHOW TOUKHU OT
BpemeHu. CBoOoAHOE majzeHue. YcKopeHue cBoOoaHoro mnaaeHus. KpuBonnHelHoe BHXKEHHE.
JIBukeHHe MaTepHalbHOW TOYKH IO OKPYXHOCTHU. YTJOBash CKOPOCTb, JIMHEHHAs CKOPOCTb.
Ilepuon u yactora. LleHTpocTpemMuTENIEHOE YCKOPEHUE

[TpakTUyecKue 3aHATUSI®

[IpakTueckue pabOTHI:

N3mepenne MrHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEGHUS MEXKIY MYTSIMH, MPOWICHHBIMU TEJIOM 3a IOCIEI0BaTeIbHbIC
paBHbIE MPOMEXKYTKH BPEMEHHM MNpPU PABHOYCKOPEHHOM JABI)KEHHH C HA4YallbHOM CKOPOCTHIO,

® O6pasoBaTenbHas OpraHu3aIys BIPABE CAMOCTOSTENBHO OMPEAENSTh TOCIEN0BATENBHOCTD U3ydEHHS PA3/IEIOB U TEM, BXOJANINX B HHUX, & TAKKe MEPEPACTIPENENITH KOMMIECTBO
YacoB JUISi OCBOCHHUS OOYYaroLIMMHCS Y4eOHOro MaTepuajia, ¢ Y4YeTOM JIOTHKH (OPMHPOBaHHS IPEAMETHBIX PE3yIbTaTOB, OOIMX W TNPO()ECCHOHANBHBIX KOMIICTSHIHH,
MEXIIPEIMETHBIX CB3€H ¢ APYrUMHA AUCIUILIMHAMHA 00Ie00pa30BaTEbEHOTO 1 00MIeipod eccoHabHOrO UKI0oB yaeoHoro miana OIT CITO.

"TIK ®I'OC CIIO npodeccruy Win CIENMantbHOCTH TOKHBI OBITh OTPAKEHBI B COEPKAHMHA YI€OHOr0 MaTepraa.

8 Yacel mpakTHIeCKHMX pabOT ydTEHBI B COJEPKAHMM Y4€OHOrOo MaTepuaga M BXOIAT B OOIIEE KOJIMYECTBO 4acoB MO TeMe. Yackl 1abopaTopHBIX paboT M MPO(eCCHOHANBHO
OPHEHTHPOBAHHOTO COMEP KAHMS YIUTHIBAIOTCS OTIEIBHO.
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PaBHOM HYIIIO.
N3yuenue nBUKEHU IIAPUKA B BA3KOU KUJIKOCTH.
W3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIbHO

Tema 2.2
J/IlnHamuka

ConepxxaHue yueOHOro MaTepHuaJia

[Ipunnun orHocutensHOcTH [amwes. IlepBwiii 3akoH HproToHa. MHepumanbHbIE CUCTEMBI
otcuera. Macca Tena. Cwia. Ilpunnun cynepniosunuu cuia. Bropoit 3akon Hprotona s
MaTepuagbHON TOuku B mHepuuanbHOi cucrteme otcuera (MCO). Tperuit 3akon HproTtoHa mms
MaTepUaJbHBIX TOYEK. 3aKOH BceMupHoro TsroreHus. Cuna Tsbkectu. llepBas kocmuueckas
ckopocth. Bec tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe Tpenue. Cuina TpeHHst
CKOJIbKEHUS U cuiia TpeHust nokos. Koadduunent tpenus. Cuiia conpoTUBICHUS IPU IBUKEHUU
Tena B KUAKOCTH Win rase. [locTynarensHoe U BpalaTeslbHOE ABM)KEHHE a0COJIFOTHO TBEPIOTO
Tena. MOMEHT CUIIbI OTHOCUTENIbHO OcH BpaieHus. [lnedo cuinbl. YcaoBus paBHOBECHS TBEPIOTO
tena B MCO

[TpakTrueckue 3aHATHS

[IpakTueckue pabOTHI:

N3zyuenne nBmxeHust OpycKa 1o HaKIIOHHOH MJIOCKOCTH O] ISHCTBHEM HECKOJIBKHX CHJL.
HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B Ae()OPMHUPOBAHHOW MpPYKUHE H
PE3MHOBOM 00pas3Iie OT BEIMYUHBI UX ACPOPMAIIHH.

VccnenoBanme yciaoBHiA paBHOBECHSI TBEPJIOTO TeJla, HMEIOIIETO OCh BPAICHHS

Tema 2.3
3aKOHBI COXPAHCHUS
B MEXAHUKE

Conep:xaHue y4eOHOT0 MaTepuaJia:

Nmiynsc mMaTepuanbHOW TOYKH, CHCTEMbI MaTepHANbHBIX TOYeK. MMMynbc cuibl U M3MEHEHHE
UMITyJIbca Tena. 3aKkoH coxpaHeHus umnyiabca B MCO. PeaktuBHoe amxkeHue. PaGoTta cuibl
MoimHocTs cuibl. Kunetnueckas sHeprusi marepualibHON Touku. Teopema 00 H3MEHEHHH
KuHeTuyeckoil sHepruu. [loTeHnmaneHas oSHeprus. [loTeHumanbHas dHEpPrHst  yHOpyro
nepopMupoBaHHO mpyxkuHbL. [loTeHIManpHas SHEprus Tena BOIM3U IMOBEPXHOCTH 3EMIIH.
[loTeHnmanpHple M HEMOTEHIMANbHbIE cubl. CBS3b pabOThl HEMOTEHIHATBHBIX CHJI C
M3MEHEHUEM MEXaHWYECKOW SHEPIUM CUCTEMbI T€Jl. 3AKOH COXPAHEHHUS MEXaHUYECKON SHEPruu.
VYrpyrue u Heynpyrue CTOJIKHOBEHHS

HpaKTI/IquKI/Ie 3aHATUA

[IpakTuyeckue paboOThI:
N3ydeHne cBA3M CKOPOCTEN TEJ IIPU HEYNIPYTOM YZAape.
VccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHMYEeCKON SHEPruu Tesa
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TIpogeccHOHAILHO OPHEHTHPOBAHHOE CoiepKaHue (Coep:kaHue IPUKJIATHOro Moay.is)’

HpaRaneCRne 3aHATUSA

[Ipaktuyeckas pabota: TexHWdyeckne yCTPOWCTBA M TMPAKTHYECKOE MPHUMEHEHHE: CIUIOMET,
JIBWKCHHE CHApSAJIOB, LEMHbIE M PEMEHHBIC IIepeladd, IOAIIMIIHUKY, BOJOMET, KOIIEp,
NIPYKWHHBIN [TACTOJIET, JBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.

[Ipaktuyeckas paborta: Mcronp3oBaHHE 3aKOHOB MEXaHUKH JUIS OOBSICHEHUS JBU)KCHUS
HEOECHbIX TeNl M Uil pa3BUTUS KOCMHUYECKUX HCCIEAOBAHHUM, TpaHULBl MPUMEHUMOCTH
KJIACCHYECKOW MEeXaHUKH. MIMuTanus HeBeCOMOCTH

Paznen 3. Mouiekysipaas Gu3nka U TepMOANHAMHUKA

22

Tema 3.1
OCHOBBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TeOpUHU

Conep:kanue y4eOHOro MaTepuaJa:

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOW TEOpUH. bBpOYHOBCKOE IBUKEHHE.
Huddy3us. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YacTHIl BellecTBa. Moaenu CTpOeHHs ra3oB,
YKUJIKOCTEN M TBEPJBIX TEJ U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ITHX Mojefeil. Macca u
pa3mepel mouiekyd. KonmuectBo BemiectBa. [loctosinnas ABoraapo. TemnoBoe paBHOBecCHE.
Temneparypa u ee usmepenue. Illkama temneparyp Llenbcus. Mogens uIeanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETUYECKOW TEOPHH HACAILHOTO Tra3za. AOCOJIOTHas
TEMIlepaTypa Kak Mepa CpeaHEell KMHETHMYECKOW 3HEpruu TEIJIOBOTO JBMXKEHHUS YacTHI] rasa.
[lIxana remnepatyp KenbBuna. YpaBuenue MenaeneeBa-Knaneiipona. 3akon JlaneroHa. ['azoBbie
3aKOHbI. M30mporeccsl B UACATBHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BEILECTBA: M30TEPMA,
n30xopa, u3obapa

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTueckue pabOTHI:
N3mepenue macchl Bo3ayxa KiacCHOM koMHaTe. MccnenoBanue 3aBUCUMOCTH MEXKY
rapaMeTpamMu COCTOSIHHSI pa3pesKeHHOT0 rasa

JlaGopaTopHble 3aHSITHS

JlaboparopHas pabota 1. M3ydyeHne 0JHOTO U3 U30MPOIECCOB

Tema 3.2
(OCHOBBI
TepPMOIMHAMUKU

Conepxxanue yueOHOro MaTepuaJia:

TepMO,[[I/IHaMI/I‘-ICCKaH cucrema. BHYTpeHH}I}I OHEpPTIUA TepMOI[HHaMquCKOﬁ CHUCTEMBI M CIIOCOOBI
ee u3MeHeHns. KoanuecTBo TEIIOThI U pa60Ta. BHYTpeHHSISI OHEPTHUA OJHOATOMHOI'O HACAJIBHOT'O
rasa. Buapl TCIIonepeaaun: TCIIONPOBOJAHOCTb, KOHBCKIUSA, HU3JTYYCHHC. TemmoeMKocTh Tena.
YaenpHas TEMIOEMKOCTh BEIIECTBA. KonmmyecTBo TEmaoThI IIpr TCIJIONCpCaayc. HepBHﬁ 3aKOH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

® TIpodeccroHaTbHO OPUEHTHPOBAHHOE CONEPKAHUE JUIs 0a30BOTO YPOBHS HM3yYeHHMs JUCHMIUIMHBI «@DHU3MKa» HOCUT TPMMEPHBIH XapakTep M MOKET OBITh HM3MEHEHO
TIpernoyaBaTeseM B cooTBeTcTBUH ¢ yaeOHsM manoM OIT CIIO.
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TepMoaAMHAMHKH. [IpuMeHeHne nepBoro 3akoHa TEPMOAMHAMUKH K M3ompoueccaM. I'padudeckas
UHTepOpeTanus paboThl ra3a. TeroBble MamMHbBL. [IpUHIMIBI AEHCTBHS TEMJIOBBIX MAIIWH.
[IpeoOpa3oBanus SHEPrUM B TEIUIOBBIX MamnHax. Koapumment nonaesHoro neicteus (maiee —
KITI) temmoBo#t wmammubl. [ukn Kapuo wm ero KIIJ. Btopoit 3akoH TepMOIMHAMUKH.
HeoOpaTtumMocTh MporeccoB B mpupoie. IKOJOTHIECKHE MPOOIIEMBI TETIOOHEPT€TUKA

[IpakTrueckue 3aHsATHS

[IpakTnueckas pabora: M3Mepenue yneiabHOM TEII0EMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUS BEILIECTBA
1 (azoBbie
Mepexo/ibl

Conep:kanue y4eOHOro MaTepuaJa:

[TapooOpazoBanue u koHAeHCaus. Micniapenue u kunenue. Y ieiapHas TerioTa mapooopa3oBaHus.
3aBUCUMOCTh TEMIEPaTypbl KUIEHUS OT JAaBiieHHs. AOCOJIIOTHAs W OTHOCHTEIbHAs BIIAKHOCTD
Bo3ayxa. Hacermennsnit map. TBepaoe Teno. Kpucrammmueckue u amopdHbie Tema. AHU30TPOTIHS
cBoicTB KpuctawoB. JKuakme kpuctamibsl. CoBpeMeHHble Matepuansl. [lnaBnenue wu
KpucTaJIM3anus. Y ienbHas Tersora miasnenus. Cyonumanus. YpaBHeHHE TEIIOBOTO OanaHca

JlabopaTopHble 3aHATHA

JlabopaTtopHnas pabota 2. OnpeneneHne BIaXHOCTH BO3IyXa

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJePKaAHMeE (COAePKAHUE TPUKJIATHOTO MOTYJIs)

IIpakTHYecKue 3aHATHS

[Ipaktuueckas pabora: TexHuueckue ycCTpOWCTBA M TMPAKTUUYECKOE NMPUMEHEHHE: TEPMOMETD,
6apomerp. OmnpeneneHrne Macchl BO3yXa B KOMHAT€ Ha OCHOBE M3MeEpEHUil 00beMa KOMHATHI,
JABJICHUS U TEMIIEPaTyphl BO3/yXa B HEil.

[IpakTnueckas pabora: TexHHYecKHE YCTPOWCTBA W MPAKTHUYECKOE MPUMEHEHHE: JBUTATelhb
BHYTPEHHETO CropaHus, OBITOBOI XOJOIWIbHHMK, KOHAMIIMOHEP, TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MOJIY4YEeHUS COBPEMEHHBIX MAaTEepHalioB, B TOM YKCJIe HAHOMATEepHAaJIOB,
Y HAHOTEXHOJIOTUU

Pazjgen 4. DiekTpoauHaMuKa

24

Tema 4.1
DJIEKTPOCTAaTHKA

Conepxxanue yueOHOro MaTepuasia:

DnexTpuszaius Ten. DleKTpudeckuil 3apsn. [[Ba Buma snekTpudeckux 3apsaoB. [IpoBoaHukw,
JTURJIEKTPUKU U TIOJIYIIPOBOJHUKH. 3aKOH COXPAaHEHUS IIEKTPUUECKOTro 3apsiaa. Bzaumopeiicteue
3apsn0B. 3akoH Kynona. Dnekrpuueckoe noje. HanpskeHHOCTH 35ekTpuyeckoro nojst. [puHnun
CYMEPIO3UINHN AIEKTPUUECKUX Mojeil. JINHUM HampsHKeHHOCTH dJeKTpudeckoro mois. PabGota
cun  anekrpocratuyeckoro mosst. [lorenuman. PasHocte mnoreHuuanoB. IIpoBogHuku
JURJIEKTPUKHU B BJIEKTPOCTATUYECKOM MOoJI€. JUaneKTpruieckass IpOHUIAEMOCTh. DIEKTPOEMKOCTb.
KonneHncarop. D1eKTpoeMKOCTh MJIOCKOTO KOHJIEHCATOPa. DHEPrus 3apssKeHHOTO KOHJIEHCATOpa

HpaKTI/I‘-IeCKI/Ie 3aHATUA

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[pakTrueckas padoTa: Mi3amepeHne 3JeKTpoeMKOCTH KOHJICHCATopa

Tema 4.2
TTocTOSAHHBIM

PIEKTPUYECKUN TOK.

Toky B pa3inyHbIX
cpenax

Conepxxanue yueOHOT0 MaTepHaJia:

DNeKTpUUYeCKUi TOK. YCIIOBUS CYLIECTBOBAHUS 3JIEKTpUueckoro toka. Mcrounuku toka. Cuna
toka. Ilocrosuubiii TOk. Hampspkenme. 3akon Owma uisi y4yacTKa MEMH. OJIEKTPUUYECKOE
COIIPOTHBIICHHE. Y IEJIbHOE CONPOTHBIICHHE BeumiecTBa. llocinenoBarenbHOe, MapasuiesbHOE,
CMEIIaHHOE COEAMHEHUE MPOBOAHUKOB. PaboTta anekTpuueckoro toka. 3akoH Jxoymnsa-Jlenna.
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA. OJEKTPOABMXKYIIAsl CUJIa U BHYTPEHHEE CONpPOTUBIICHHE
HWCTOYHMKAa TokKa. 3akoH Oma uisi TOJIHOWM (3aMKHYTOW) siekTtpudeckod nenu. KopoTkoe
3aMBbIKaHUE.

DONeKTpOHHAas MPOBOAMMOCTbH TBEPIBIX METAJIOB. 3aBHUCHUMOCTh COINPOTUBIEHHS] METAUIOB OT
TeMriepaTypbl. CBEpXIMPOBOANMOCTb. JJIEKTPUUYECKUN TOK B Bakyyme. CBOWMCTBA SJIEKTPOHHBIX
nyukoB. IlomynpoBoauuku. CoOcTBeHHass M TpPUMECHasT MPOBOJAUMOCTb MOJIYIPOBOIHUKOB.
CpoiictBa p-n-nepexona. IlomynpoBoJHUKOBBIE MPUOOPHL. DIEKTPUYECKU TOK B pacTBOpax U
pacruiaBax JE€KTPOJIUTOB. DIEKTPOJIUTHYECKA TUCCOLMALMS. DIEKTPOIIN3. DINEKTPUIECKUN TOK
B razax. CaMOCTOSITeNIbHBIM U HECAMOCTOSTENbHBIN pa3psa. Monuus. [lnazma

JlabopaTopHble 3aHSITHS

JlaGopaTtopHnas pabota 3. M3ydeHne CMEIaHHOTO COSTUHEHUS PE3UCTOPOB.
JlaGopaTtopHnas pabota 4. I3aMepeHne 31eKTPOABIKYIIECH CHIIBl HICTOYHHUKA TOKA M €TO
BHYTPEHHETO COMPOTHUBIICHUS

Tema 4.3
MarauTHoOE IoJIE.
DJIeKTpOMarHuTHas
VHTYKITAS

Conep:xanue y4eOHOI0 MaTepuaa

[Toctosinubie MarHuTHl. B3auMojelcTBUE NOCTOSIHHBIX MarHuToB. MarnutHoe mnoje. Bektop
MarHuTHOM UHAYKIUU. [IpuHuun cynepno3unuu. JIMtHUM MarHuTHOM MHAYKUUK. KapTuHa nuHui
MarHUTHOW WHAYKIMH TIOJIS TOCTOSHHBIX MarHUTOB. MarHuTHOE II0JIe MPOBOJHUKA C TOKOM.
Kaptuna nunwmii mosist AMUHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHKA,
Karymku ¢ TokoM. OnbIT Opcreaa. B3aumoneilictBue npoBoaHUKOB ¢ TokoMm. Cuiia Ammepa, ee
Moayiab U HampasieHue. Cuna JlopeHua, ee MOAyJdb M HampaBiieHUE. J[BH)KEHHE 3apsyKEHHOMN
YaCTHUIbl B OJTHOPOJHOM MarHMTHOM ToJie. PaboTa cuibl JlopeHia. SIBjaeHue 3JIeKTpOMarHUTHOM
nHaykuuu. [lotox BekTopa MarHuTHOM MHAYKUMH. DJIC MHAYKIMHU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuun @apaned. BuxpeBoe siekTpuueckoe moJie. DIEKTPOABIXKYIIAS CHJIa HMHAYKIUU B
MIPOBOJIHUKE, ABMXKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM mnoje. IIpasuno Jlenna.
NunyktuBHOCTh. SIBNeHne camouHAykiuu. OJIC caMOMHIYKIMU. DHEPruss MArHUTHOTO MOJIS
KaTYIIKUA C TOKOM. DJIEKTPOMAarHUTHOE T0JIe

HpaKTI/I‘-IeCKI/Ie 3aHATUA

HpaKTI/I‘-IeCKI/IC pa6OTBIZ I/ISY‘-IGHI/IG MArdvuTHOI'O IOJISI KaATYIKW C TOKOM. HccnenoBanue neiicTBus
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IOCTOSIHHOI'O MaroiuTa Ha paMKy ¢ TOKOM

JlabopaTopHble 3aHATHS

JlaboparopHas paboTa 5. V3ydeHue SBJICHUS MICKTPOMArHUTHOW WHAYKIIUN

IpodeccnoHaILHO OPHEHTHPOBAHHOE CO/lEPKaHUE (COTeP:KAHNE MPUKJIATHOTO MOTYJIs)

HpaRTuquRne 3aHATUSA

[Ipaktuyeckas pabora: TexHUYECKHE YCTPOICTBA M NMPAKTUYECKOE NMPUMEHEHHE: SJIEKTPOCKOTI,
JNIEKTPOMETP, KOHJEHCATOP, KONHPOBAIBHBIA amnmapar, CTPYWHBIA NPUHTEpP, aMIEpPMETP,
BOJIBTMETD, peocrar, HUCTOYHUKHU TOKa, JJIEKTPOHArpeBaTEIbHbIE puOoOpHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHMSI, BAKYYMHBINH MO, TEPMUCTOPHI U
(OTOpE3UCTOPBl,  MOJYNPOBOAHMKOBBIM  TUOJ,  TajlbBaHWKA,  IOCTOSIHHBIE  MAarHMTHI,
3IIEKTPOMArHMTHI, JJIEKTPOIBUraTENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHL], HHIYKIIMOHHAS [1€Yb.
IIpakTnyeckas pabora: Mepbl 31eKTpOOE30MaCHOCTH, NEKTPOCTATHUECKasl 3alllUTa, 3a3eMJICHUE
NIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKAHUE

Pazgen 5. Kosie0anus u BOJIHBI

22

Tema 5.1
MexaHndeckue 1
PIEKTPOMArHUTHBIC
KoJIcOaHus

Conep:kanue y4eGHOro MaTepuaJjia

KonebatenpHas cucrema. CBoOO1HBIE KOleOanus. ["apmMonndeckue kosebanus. [lepuon, gacrora,
amrutyna u ¢asa konedbanuil. [IpyKuHHBIH MasTHUK. MaTeMaTHUYeCKU MasSTHHUK. YpaBHCHHUE
rapMOHUYECKHX KoJyiebanuil. KuHemarnyeckoe M IMHAMUYECKOE OINHCaHUE KOJebaTeabHOro
neukeHus. [IpeBpaiieHue 5SHeEpruM MpU TapMOHMYECKUX KoyieOaHusX. CBSI3p aMIUIUTY/bI
KoJeOaHUi MCXOJHOM BETUYMHBI C aMIUTUTYIOM KojeOaHUil ee CKOpOCTH M YCKOPEHHS.
Konebarenbublit KOHTYD. CBobOo1HBIE ANIEKTPOMAarHUTHBIE KoseOaHus
B HUJealbHOM  KojeOaTeJIbHOM  KOHType.  AHajorus  MEXJy  MEXaHUYeCKUMU U
ANIEKTPOMArHuTHIMU  KojeOanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS DHHEPrUU B
UJeanbHOM KoJiebaTeabHOM KOHTYype. BBIHYXJIEHHbIE MexaHuueckue koisiebanus. Pe3onanc.
Pe3onancHas kpuBas.  BbIHyXIE€HHBIE 3IEKTPOMAarHUTHbIE KojeOanus. IlepeMeHHBIN TOK.
CuHycouJaNbHBI MepeMeHHBbIH TOK. MOIIHOCTh MEePEeMEHHOTO TOKa. AMIUIUTYIHOE H
JecTBYyIOIee 3HAYCHHE CUITbI TOKA U HanpsbkeHus. TpaHcopmatop. [IpousBoactBo, nepenayda u
oTpebIeHNe AIEKTPUIECKON SHEPTUH. DKOJIOTUYECKHE PUCKU TIPH MPOU3BOICTBE ANEKTPUUECKOM
sHepruu. KynpTypa ucnoap30BaHus 2EKTPOIHEPTUU B IOBCETHEBHOM KU3HU

HpaKTI/IquKI/Ie 3aHATUA

[IpakTuyeckue paboOThI:

HccnenoBanue 3aBUCUMOCTH MEPHO/Ia MAJIBIX KOJIeOaHUI Tpy3a Ha HUTU OT JIMHBI HUTH U MacChl
rpy3a. MccnenoBaHue mEpEMEHHOTO TOKa B ILEMM U3 IOCIEIOBATEIbHO COECIUHEHHBIX
KOHJIEHCATOopa, KaTyIIKU

OK 01
OK 02
OK 04
OK 05
OK 07
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U pe3nucTopa

Tema 5.2
MexaHUJeCKHe 1
PIEKTPOMAarHUTHBIE
BOJIHEI

Conepxxanue yueOHOIro MaTepHuaJia

Mexanudeckue BOJIHBI, ycioBHsl pacnpocTpaHeHus. Ilepuon. CKopocTh pacmpoCTpaHeHHUS M
JUTMHA BOJIHEL. [lomiepeunbie U poaosIbHbIC BOJHBL. HTEpdepertus u nudpakiius MeXaHnIeCKuX
BoJIH. 3ByK. CKOpOCTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa. DIIeKTpOMAarHUTHbIE
BOJIHBL. Y CJIOBHS M3JIyYEHHUS DJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus BekTopoB E, B u v
B DJEKTPOMAarHUTHOW BOJHE B Bakyyme. CBOICTBa JJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
IpesioMIIeHre, noJsipusanus, nudpaxkuus, nateppeperuns. CKOpoCTh MEKTPOMArHUTHBIX BOJIH.
[Ikana »5meKTpOMarHUTHBIX BOJH. [IpuMeHeHHe 3JeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUUIBl paguoCBsI3u W TeNeBUAeHUsA. Pamuonokarus. DIEKTPOMArHUTHOE 3arps3HEHUE

OKpYKarolEenl CpeJibl

Tema 5.3
Onrtuka

[IpssMonMHENHOE pacnpocTpaHEHHE CBeTa B OJHOpoAHOU cpexae. JIyd cBera. OTpakeHHe cBeTa.
3akoHbI oTpakeHHs cBeTa. [locTpoeHne n3o0pakeHnit B iIockoM 3epkaiie. [Ipenmomnenue cera.
3akoHbl TperoMieHHs] cBeTa. AOCONIIOTHBIN MoKaszarenb mpenomieHus. [lonHoe BHyTpeHHee
oTpaxeHnue. [IpenenbHblil yroa MOJHOTO BHYTPEHHEro oTpaxkeHud. Jucnepcusi cBera. CIOKHBII
coctaB 6enoro cera. L[per. CoOuparomye u paccenBaroiniue JUH3bL. ToHKas nruH3a. DOKYCHOE
paccTosiHUe W ONTHYECKas CHJIa TOHKOW JIMH3BL [locTpoeHne m3o0pakeHuid B COOMpAronux
paccenBaronux JHH3aX. PopMysia TOHKOH JWH3BL. YBEIWYeHUE, JaBaemoe JHH30U. [Ipenemnbr
MPUMEHUMOCTH TreoMmeTrpudeckoi ontuku. WHtepdepenmnus cera. KorepeHTHbIEe HCTOYHHMKH.
YcnoBust HaOMOAEHUST MAKCUMYMOB M MUHUMYMOB B HUHTEP(EPEHIIMOHHON KapTHHE OT JBYX
cuH(a3HbIX KOTEPEHTHBIX UCTOUYHUKOB. [Iudpakuus cBera. JudpakunoHHas peuieTka. YcioBue
HaOMIOJIEHUST TJIABHBIX MAaKCUMYMOB IpH MaJeHUM MOHOXPOMATHYECKOTO CBeTa Ha
TdpakiMoOHHYI0 perieTky. [lonspusamnus ceeta

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTnueckas pabora: Habmonenue nucnepcuu cBera

JlabopaTopHble 3aHSITHS

JIabopatopHas pabota 6. MI3mepeHne nokaszaressi MpeJoMIICHUS CTEeKIIa
JlabopaTopHas pabora 7. MccnenoBaHue CBOMCTB M300paKEHUH B JIMH3aX

NN

IIpodeccnoHaILHO OPHEHTHPOBAHHOE COJCP:KAHUE (COolepKaHue MPUKJIATHOT0 MOAYJISA)

IIpakTHYecKHe 3aHATHA

[Ipaktuyeckas pabota: TexHuueckue ycTpOHCTBA M NpPAaKTHUYECKOE IMPHUMEHEHHe: ceiicMorpad
NIEKTPUYECKUI 3BOHOK, I€HEPATOp NMEPEMEHHOTO TOKA, JUHHUM JJIEKTpOIeEpesad, My3bIKaJIbHbIE
MHCTPYMEHTHI, YAbTPa3BYKOBasl JWAarHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, PaJuoIlpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBY-neus, ouky, Jyna, goToanmapar, NpoOEeKIMOHHBINA amnmapar,
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MUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PelIeTKa, MOISPOUI, TEIECKOIL.
[Ipaktuyeckas pabota: Bumsl msnmydenuil. Buapl crnekrpoB. CrekTpsl ucmyckanus. CreKTpbl
nornomenus. CrekrpanbHblil aHanu3. CHeKTpalbHble KIACChl 3Be3l. YIbTpaduoseToBoe
nsnydyenue. UudpakpacHoe mznydenue. PenrrenoBckue yau. Mx mpupona u coiictsa. [llkama
AJIEKTPOMArHUTHBIX M3JIy4eHUI

Pa3nes 6. OcHOBBI CIeIIHAJIBLHON TEOPUH OTHOCUTEILHOCTH 2 OK 01
Tema 6.1 Conep:xanne y4e6HOro MaTepuajia 2 OK 02
OCHOBBI TEOPHH I'paHnupl NPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locTynmaTel crnenuanbHOM — TEOpUH OK 04
OTHOCHUTCJIBHOCTH OTHOCHUTCJIBHOCTH: HHBApPUAaHTHOCTL MOJYyJIsA CKOPOCTM CB€Ta B  Bakyyme, IPUHIUI OK 05

OTHOCHUTENBHOCTH OuHIITeHA. OTHOCUTENHFHOCTh OJHOBPEMEHHOCTHU. 3aMeIJieHue BPEMEHU M
COKpaIleHUE JTMHBI. DHEPrus W UMIYIbC CBOOOJHON dacTuibl. CBsI3b MacChl C DHEPrHEH H
WMITYJIbCOM CBOOOTHOM YaCTHUIIBI. DHEPTHsI MOKOSI CBOOOJHON YACTHUIIBI

Pazjnen 7. KBanToBasi pusuka 14 OK 01
Tema 7.1 Conepxanne y4e6HOro MaTepuajia 2 OK 02
DJIEMEHTHI ®dotonbl. ®opmyna [Inanka cBsa3u sHEprun GOTOHA C €r0 YaCTOTON. DHEPrusl U UMITYJIbC (OTOHA. OK 04
KBAaHTOBOM ONTHKU OtkpeiTne u ucciaenaoanue (orordpdekra. Onbitel A.I. CronetoBa. 3akoHbl (oTodddekra. OK 05

VYpasuenue DitHmreiiHa s potorddexra. "Kpacnas rpanuna” gororddekra. laBnenue crera. OK 07
Omertel [1.H. JIeOeneBa. XuMuueckoe IeiicTBUE CBETA
Tema 7.2 Conep:xanue y4eOHOIr0 MaTepuaa
Ctpoenue atoma Mogenb atroma Tomcona. OnbiTel Pesepdopaa mo uccnegoBanuio ctpoeHus aroma. [lnanerapuas
Mozens aroMma. [loctynarer bopa. M3nydyenune u morsjomieHre (GpOTOHOB MpU MEPEXOJie aToMa C 2
OJIHOTO YpPOBHS dHEpruu Ha Apyrou. Bunsl ciextpoB. CrieKTp ypoBHEH 3HEpruu aromMa BOJIOPO/a.
BonnHoBeie cBoiicTBa uactun. Bomnel ne bpoina.  KoprnyckynsipHO-BOJHOBOM — TyasiM3M. 2

Judpakuus 31eKTpoHOB B KprcTtauiax. ClIOHTaHHOE U BBIHYKJIEHHOE M3Ty4YeHHE. Y CTPOMCTBO U
MpUHIMT paboThI Ja3epa

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTnueckas pabora: Habmonenre muHeiiuaToro cnekTpa

Tema 7.3

Conepxanue yueOHOro Marepuasa
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IATOMHOE SIpO

Metoapl HAOMIONEHUS W PETUCTPAIMM AJIEMEHTApHBIX YacTull. OTKPBITHE PaJAMOAKTHBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHno cocTaBa paJnoakTUBHOTO m3nmydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3iydyeHus. BiusHue painoakTUBHOCTU Ha JKUBbIE OpraHu3Mbl. OTKpbITHE IPOTOHA
n HelTpoHa. Hyknonnas mognens siipa I'eiizenOepra-lBanenko. 3apsia sjapa. MaccoBoe 4uCIIO
snapa. M3otomel. Anbda-pacnan. DIeKTpOHHBIA U MMO3UTPOHHBIN OeTa-pacmnan. ['aMma-u3iydenue.
3aKoH paJMOAKTUBHOIO pachajia. JHEpPrusl CBA3M HYKIOHOB B szpe. SnepHsie cuibl. Jledekr
Macchl anapa. Slnepssle peakuuu. Jlenenue m cuHTe3 sanep. SAnepHbil peaktop. TepmMosaepHbIN
cuHTe3. [IpobremMbl U MEpCHEKTUBBI SIIEPHON PHEPreTUKH. DKOJIOTUYECKHE ACIEKThI SAEPHOU
SHEPreTUKU.  DJeMeHTapHble  4YacTulpl.  OTKpeITHE  MO3UTpOoHA.  DyHJaMEHTaJbHBIE
B3aUMOJCHCTBUSA

IIpodeccnoHaIbHO OPUEHTUPOBAHHOE COJePKaAHME (COAePKAHUE TPUKJIIATHOTO MOTYJIS)

[IpakTrnueckue 3aHATHS

[IpakTuueckas pabora:

1. lenoBas wurpa: IloHsTHS, CBS3aHHBIC C W3YYCHHEM METOJOB HAayYHOTO TMO3HAHUS: SIBIICHHE,
HAyYHBII (aKT, TUNOTE3a, (PU3MUECKas BEIWYHMHA, 3aKOH, TEOpHSs, HAOIIOACHUE, SKCIICPUMEHT,
MO/ICITUPOBAHUE, MOJIENb, H3MEPEHHE.

2. IIpakTuyeckas padora: TexHuueckne yCTpoMCTBa U MPAKTHUECKOE MPUMEHEHHE: (DOTODIIEMEHT,
doromaTunK, coJHEYHass Oarapes, CBETOAMOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBI KOMIBIOTED,
J03UMETp, KaMmepa BuiibcoHa, siIepHbIiA peakTop, aToMHast boM0Oa

Pa3znen 8. JiieMeHTBI AaCTPOHOMHUM U ACTPOPUZUKHU

Tema 8.1
DIIEMEHTBI
ACTPOHOMHUH U
acTpO(PU3UKU

Conep:xaHue y4eOHOIr0 MaTepuaa

Bun 3Besmnoro Heba. Co3Be3aus, IpKHe 3BE3/Ibl, TUIAHETHI, UX BUAMMOE JBMKeHHE. CoHEYHAS
cucrteMa. Ilmanersl 3emHOl rpymnmnbl. [lnanersi-rurantel. Manbsie Tena CoOJIHEUHOM CHCTEMBI.
Comnre, porocdepa u armochepa. ConHeuHnass akTUBHOCTh. MicTouHuk sHeprun CoJIHIIA U 3BE3].
3Be3/1bl, HUX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, pPaJUYyC, TEMIEparypa, HX
B3aMMOCBS3b. 3Be3/bl I'JITaBHOH MOCIEAOBATCILHOCTH. 3aBHCHMOCTh ''Macca - CBETHMMOCTBH'" IS
3B€3/1 IJIaBHOM  mocnefoBaTelbHOCTU. BHyTpeHHee cTpoeHue 3Be3n.  CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOXKACHUH U 3BOoUUH COJIHIIA U 3BE3/1. DTalbl )KU3HU 3Be3/. MieuHbIi
[IyTh - Hama ['anaktuka. CniupanbHas cCTpykTypa ['anakTuku, pacnpeneneHue 38e3/1, ra3a u MblIu.
[Tonoxenne wu paBmwkenue Connuna B [amaktuke. Ilnockas u cdepuueckas MOACUCTEMBI
lanaktuku. Tunel ragaktuk. PagvoramakTuku U KBazapbl. YepHble ABIPHI B spaxX TaJIaKTHK.
Bcenennas. Pacmmpenune Beenennoit. 3akon Xa66ma. Paz6eranue ramaktuk. Teopust bossiioro

OK 01
OK 02
OK 03
OK 05
OK 07
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B3pbIBa. Monenb «ropsiueii BeenenHnoii». Macmtabnast ctpyktypa Beenennoii. MeraramakTuka.
Hepemennsie npo0ieMbl acCTpPOHOMUU

2
HaOmto/1eHnst HEBOOPYKSHHBIM TJ1a30M C HCIIOJIb30BAHMEM KOMITBIOTEPHBIX MPHUIIOKEHHIH TSI
OTIPEICTICHUS TTOJIOKCHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO J1aTy: OCHOBHBIC CO3BE3/IHs
CeBepHOTro MOJyIIapHs U SPKUE 3BE3/IbI
Ipomexyrounas atrectamus (JK3aMeH) 6
Bcero: 108
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3. YciaoBus peaju3anuu NPOrpamMmmal o01meodpa3oBaTebHOM
AUCHUTITHHBI

3.1 Tpe6oBaHusi K MHHHUMAJIBHOMY MAaTEePUAILHO-TEXHUYECKOMY
oldecneyeHHIo

Peanuzammst mporpaMMbl  TUCHUILIMHBI  TpeOyeT Haauuus Y4eOHOTO
KaOuHeTa (PU3UKH.

B kabunere ¢usuku JODKHO OBITH HEOO0XOoauMoe JabopaTopHOE
o0opynoBaHWE I BBIOJIHCHWS YKa3aHHBIX B TIporpamMme 1o (U3HKE
7a00paTOPHBIX W TMPAKTUYECKUX pabOT U JIEMOHCTPAIMOHHOE O0OpYIOBaHHE.
JleMoHCTpanmonHoe 06opyaoBaHrue (GOPMHUPYETCS B COOTBETCTBUH C TMPUHIIUIIOM
MUHUMAJIbHOW JOCTATOYHOCTH W OOCCIICUMBACT IMOCTAHOBKY IEPCUYHMCICHHBIX B
nporpamme 1o (pHU3MKe KITFOYEBBIX JEMOHCTPAIUI ISl UCCICOBAHHUS H3y4aeMBbIX
SBJICHUA W TIPOILIECCOB, SMIMPUYCCKUX M (YHJIAMCHTAIbHBIX 3aKOHOB, WX
TEXHUYECKUX TpuMeHeHui. JlabopaTopHoe o0oOpynoBaHUE I YYEHUUYECKUX
NPaKTHYECKUX paboT QopMupyercs B BHAE TEMAaTUYECKUX KOMIUIEKTOB U
oOecrieynBaeTcss B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX OOyYarouiuxcs.
TemaTuueckue KOMIUIEKTBHI JIAOOpATOPHOTO OOOPYIOBAHUS TOJDKHBI  OBITH
MOCTPOCHBl Ha KOMIUIEKCHOM HCIIOJIb30BAaHWM AHAJOTOBBIX H  ITU(POBBIX
npuOOpoB, a Tak)Ke KOMITBIOTEPHBIX M3MEPUTENbHBIX CHUCTEM B BUIEC IU(PPOBBIX
nabopaTtopuil.

O6opynoBaHue yuyeOHOTO KaOWHETA!

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY O0YHAIOIINXCS,

- pabouee MECTO MPEMNo/1aBaTes;

- KOMIUIEKT Y4eOHO-HATJISTHBIX TOCOOUI;

- KOMIUIEKT 3JIEKTPOHHBIX BUACOMATEPUATIOB;

- 3a/IaHMsI IS IPOBEPOYHBIX padoT;

- MPOECCUOHATTEHO OPUEHTUPOBAHHBIC 3 TaHMUS;

- MaTepualibl AU PepeHIPOBAaHHOTO 3a4eTa.

Texuuueckue cpeacTBa 0Oy4eHNUS:

- HepCOHaJIBHBII\/II KOMIIBIOTCP C JINIOCH3NOHHBIM MporpaMMHbIM
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oOecIieueHHEM;

- IPOEKTOP C HIKPAHOM.

- 3aibl (OMONMOTEKa, YWUTAJbHBIM 3l C BBIXOAOM B HH(DPOPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh HTepHEeT).

[IpumepHblii  mEpeuyeHb  JEMOHCTPALIMOHHOTO M JIabOpaTOpHOIo
000py10BaHMUS:

Hudposas nadbopaTopus no Gu3uke s IpernogaBaTens;

[Hudposas naboparopus o Gusuke 11 00ydaromerocs,;

Becbl TexHMueckne ¢ pa3HOBECAMH;

AmniepmeTp 1ab0paTOPHBII;

BonbsTmeTp nabopaTopHbIii;

TepmomeTp 1abopaTOpHBI;

['py3 HaboOpHBIiL;

[ItaTB TEMOHCTPAITMOHHBIN (PHU3UUIECKUIA;

DIIeKTPOIUINTKA;

Ha6op ten paBHOTO 00BEMA;

[Tpu3ma, HaKJIOHSIOUIASICS C OTBECOM;

KamepToHbl Ha pe30HAHCHBIX STUKAX;

KoMmmiekt npoBo10B;

Marnut a1yrooOpas3HbIii;

Habop nemoHCcTpanmoHHBIH 10 3JIEKTPOANHAMUKE;

TpanchopmaTop yueOHBIi;

ITamouka cTekJsIHHAS;

ITanouka 300HUTOBAS;

CynTaH 3J1eKTpOCTaTUUECKHUI;

3.2 Uudopmannonnoe odecneyeHne 00yueHust
Jnst  peanuzanmuu  mpOTpaMMBbl  TUCHUTIIMHBI ~ OMOIMOTEUHBI  POHI

00pa3oBaTeIbHON OpraHu3aluy JOJDKEH HMMETh MMEYaTHbIE W/WIM 3JIEKTPOHHBIC
y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HUMM Yy4eOHbIe mMocoOus (mpu

HaJM4Yuu), JNONYIICHHbIE K HMCIOJb30BAHUIO MPHU peaiu3alii 00pa30BaTEIIbHBIX
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MIPOrpaMM CpPEIHEro MNpopecCUOHAIBHOIO 00pa30BaHMs, pealu3yeMbIXx Ha 0ase
OCHOBHOTO 0011ero 00pa3zoBanus L,

[lpu peanuzamuu TPOrpaMMbl AWCHUIIMHBL BO3MOXHO HCIIOIH30BAHHE
AIIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB, JOMYIICHHBIX K HCIOJIB30BAHUIO MPHU
peanusanuy o6pa3oBaTeIbHBIX IPOrPaMM CPeHEro obmero oopasopanus L,

4. KoHTpoJb W OIEHKa Ppe3yJbTaTOB OCBOCHHUSI 0011e00pa3oBaTeIbHO
AUCHHUTIIMHBI

KoHTposis u oumeHka pe3yabTaTOB OCBOEHHUS 00IIe00pa3oBaTeIbHON
IUCIMIUIMHBL ~ PACKPBIBAIOTCS  4epe3  JIUCHUIUIMHAPHBIE  Pe3YJIbTaThl,

HaIIpaBJICHHBIC Ha q)OpMI/IpOBaHI/IC 06IJ_[I/IX 151 HpO(beCCI/IOHaJIBHBIX KOMHCTCHHI/Iﬁ

I10 pasaciyiaM U TEMaM COACPIKAHUA yqe6H0r0 Marcpualia.

Kox 1 HanMeHOBaHHUE Pasznen/Tema Tun oueHoYHbIX
GopMupyeMbIX KOMIIETEH U MeponpHATHi
OK 01. BeiOupars cnocoOsl | Paznen 2. Temsr 2.1., 2.2., 2.3.
perenns 3afad | Pasnen 3. Tempr 3.1, 3.2, 3.3, | YCTHbIi ompoc;
npodeccHoHabHO Pasnen 4. Tewsi 4.1, 4.2, 4.3, | PPOHTaBHBI onpoc;
JEATENbHOCTH  IPUMEHUTEIBHO Pasnen 5. Temsr 5.1.,5.2., 5.3. HaOJII0IcHUE
K pa3JIMYHbIM KOHTEKCTaM Paszen 6. Tema 6.1. 3a BBITOJTHEHHUEM|
Paszen 7. Tewmsi 7.1, 7.2, 7.3. 11abopaTopHEIX pador:;
Paszen 8. Tema 8.1 MpaKTUYECKUE PAOOTHI
OK 02. Ucnonw3oBath | Pasmen 2. Tembr 2.1., 2.2., 2.3. (pemetne
COBPEMEHHBIE CPEJICTBA TMOMCKA, | Pasyen 3. Temsr 3.1., 3.2., 3.3. Ka4CCTBCHHBIX
a”anusa 51 MHTEPIPETAUNH | Pasnen 4, Temsr 4.1., 4.2., 4.3. M PacuEeTHBIX 3a/1a4);
nHpopManuu, | pasnien 5. Temni 5.1., 5.2., 5.3. TECTUPOBAHUE;
MH(POPMAIMOHHBIE  TEXHOJIOTHH Pasnen 6. Tema 6.1, pelieHue Kelc-3a/1ay;
A BBITIOTHETIHA sanat Paszgen 7. Temnr 7.1, 7.2, 7.3. HabmozeHHe 1 OHGHK?
po(peCCHOHAIBHOM OOArOTOBKH  JIEJIOBOH
NESTETHOCTH Pa3zen 8. Tema 8.1 Hrph:
OK 03. [Lmanuposats | Pasgen 1. Tema 1.1. ’ .
BBLIIIOJIHEHHE 3aJaHuN
U peanu3oBbBaTh cobcTBeHHOE | Pazmen 3. Temnr 3.1., 3.2., 3.3. .
Ipo(pEeCCHOHATEHOE U Pasnen 4. Temer 4.1., 4.2., 4.3. TPOMEIKYTOTHOU
JIMYHOCTHOE pasBHTHE, arTecTaiyn

10 MTpukas MunucrepcTBa npocseieHus Poccuiickoil @epepauuu or 5 Hos6ps 2024 r. N 769 «O6 yrBepskaeHUU
¢enepanpHOr0 TepeyHs y4eOHWKOB, JIOMYIIEHHBIX K HCIONB30BAaHMIO TPH  peajn3alid  MMEIOIINX
TOCYIapCTBEHHYIO aKKpEINTALMIO 00pa30BaTeIbHBIX IPOrpaMM HadaJIbHOTO OOIIETO, OCHOBHOTO OOIIETO, CPETHETO
obmero o0pa3oBaHUsI OPTAaHM3ALMSIMH, OCYIIECTBISIOIINME 00pa30BATENBHYIO JEATENbHOCTh, M YCTAHOBICHUHU
TIPE/ICIFHOTO CPOKA MCIIONh30BAHMS HCKIIOYEHHBIX Y4EOHHKOB M pa3pa0dOTaHHBIX B KOMIUIEKTE C HUMHU y4E€OHBIX
rocobuit» (B akTyansHOH penakunu). CcbUTka Ha yKa3aHHBIA MpHKa3 akTyanbHa Ha 20.02.2025 .

11 TIpukas MunucrepcTBa mpocBemenusi Poccuiickoit @eneparmu ot 18 urons 2024 r. N 499 "O6 yTBepkaeHun
(enepasbHOrO TEpeyHS DJIEKTPOHHBIX OOpa30BaTENBHBIX PECYpPCOB, IOMYIICHHBIX K MCIONB30BAHUIO IIPHU
peanu3aniy MMEIONIMX TOCYAapCTBEHHYIO aKKPEOUTAlMI0 00pa30BaTEeNbHBIX NpOrpaMM HadajabHOIO OOIIEro,
OCHOBHOT'O OOIIEro, CpeHEro odmero oopa3oBaHus» (B akTyanbHOM pemakiuu). CchUIKa Ha YKa3aHHBIA NpPHKa3
aktyanpHa Ha 20.02.2025 1.
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HPEANPUHUMATEIBCKYIO
JeSTEILHOCTD

B mpodeccuoHanbHON  cdepe,
UCIIOJIb30BaTh 3HAHUS 1o
IIpaBOBOM u ¢buHaHCOBOM
IPaMOTHOCTH

B pPa3IMYHbIX  JKU3HCHHBIX
CHUTYaIHSIX

Pasznen 8.

Tema 8.1

OK 04. Db dexTuBHO
B3aMMO/ICHCTBOBAaTh U pabOTaTh
B KOJIJICKTHBE U KOMaH/IE

Pazpmen 2.
Paznen 3.
Pazgen 4.
Paznen 5.

Temsr 2.1., 2.2., 2.3.
Tewmmr 3.1., 3.2., 3.3.

Temsr 4.1.,4.2., 4.3

Temmr 5.1.,5.2., 5.3.

Pasnen 6 Tema 6.1.

Pazgen 7.

Temer 7.1, 7.2, 7,3

OK 05. OcymiecTBisiTb YCTHYIO
U IMUCbMCHHYKO KOMMYHUKAIIUIO

Pazgen 1.
Pasznen 2.

Temsr 2.1., 2.2., 2.3.

Ha  TOCYAapCTBCHHOM  A3BIKC | Pasnenr 3. Temsr 3.1., 3.2., 3.3.
Poccniickoit  @enepatiit € | pagnen 4. Temsr 4.1., 4.2., 4.3
yqeTom OCOBEHHOCTEH | pasion 5 Tempr 5.1,5.2.,5.3.
COLHAIBHOTO Pasgen 6. Tema 6.1.
1 KYIPTYPHOTO KOHTERCTa Paznen 7. Tems1 7.1, 7.2, 7.3
Paznen 8. Tema 8.1
OK 07. ConeiictBoBath | Pasnmen 2. Temsr 2.1., 2.2., 2.3.
COXpPaHCHHUIO OKPYXKatoIeH | Pazsen 3. Temsr 3.1., 3.2., 3.3.
Cpesbl,  PECYPCOCOEPEKEHHIO, | Pasnen 4. Temsr 4.1., 4.2., 4.3
HPUMCHATH SHaHWUA 00 | pasnen 5. Tems 5.1,5.2.,5.3.
M3MCHEHHH KIUMATA, IPHHIWIEL | poorer 9 Tenyr 7.1, 7.2
OEpEKITUBOTO MIPOU3BO/ICTBA, Pasnen 8. Tema 8.1

3¢ dexTnBHO  nelcTBOBaTH B
Ype3BBIYaHBIX CUTYAIHSIX
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CexpeTHpsb y Mﬁ i
4acTH JWHL

0 IIeYaThIO
JIUCTOB
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