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PabGouas mporpamma pa3paboTana Ha ocHoBe TpeOoBaHuil DenepaabHOr0 TOCYIapCTBEHHOIO
00pa30BaTeNbHOTO CTaHJApTa CpenHero oOmero o0pa3oBaHHUA YTBEPXKICHHOTO IMPUKA30M
MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoii ®epepammu ot 17 mas 2012r.Ne 413 (B
neicTByromedt  penaknuu), DenepalibHON 00pa30BaTENBHOW MPOTPAMMBI  CPEIHEr0  00IIero
oOpa3zoBaHusi, yTBEpKACHHOU mpukazoMm Munmnpocsemenuss Poccun ot 18 mas 2023r. Ne 371, ¢
yueroM TpeboBanuii denepanbHOr0 TOCYIApPCTBEHHOIO 0O0pa30BaTENbHOIO CTaHIApTa CPEIHEro
npodeccuoHaibHOro obpaszoBanms 1o mnpodeccun 35.01.27 Macrtep CeIbCKOX035HCTBEHHOTO
MPOU3BOACTBA YTBEPKJICHHOro IpukazoM Munnpocsemenuss PD ot 24.05.2022 No 355,
3apeructpupoBad B Muniocte Poccum 24 wurons 2022 1. Ne 68984, mpumepHOW HporpaMMmbl
obmeoOpazoBaTenibHOM  yueOHOM aucnuiumHbl  «Du3ukay, pexomeHgoBaHHON denepanbHBIM
roCyJapCTBEHHBIM OI0KETHBIM o0pa3oBaTebHBIM yUpexaeHUEM JOTIOJTHUTEITLHOTO
npodeccuoHalibHOro obpazoBanusi «MHCTUTYT pa3BUTHA TPOPECCHOHATBHOTO 00pa30BAHUS
(®I'bOY AIIO «MPIIO») B KadecTBE MPHUMEPHOH NPOTPaMMBI C YYETOM MpPO(eCCHOHATBLHOU
HAIpaBJICHHOCTH TPOTPaMM CpPEIHETo MPOo(ecCHOHAIBHOTO 00pa3oBaHMA, pealn3yeMbIX Ha 0Oasze
OCHOBHOTO 00111eT0 00pa30BaHusl C MOJIYYSHHEM CPEIHEro 00IIero o0pa3oBaHus.

Opranun3anus-pa3padoTyuk:

['ocynapcTBeHHOe Or0/KeTHOE NpodeccHoHATbHOE 00pa3oBaTelIbHOE YyupexkaeHHne MOCKOBCKOM
obnactu «KpacHOropcKuil KOJIIe 1

Pa3zpadorunk: Cmepnosa T.B., mpenogaBatens Boicuiel kBanudukanuonHoil kateropuu ['BIIOY
MO «KpacHOropckuid KOJIeIK»

PACCMOTPEHA U PEKOMEH/IOBAHA OAOBPEHA U YTBEPXKXJIEHA

Ha 3aCcCaHUU MCTOAUYCCKOI'O O6T>€III/IHCHI/IH HaquO'MeTOI[I/ILICCKI/IM coBetoMm [ BIIOY
I'BIIOY MO «KpacHOrOpCKMi KOJIEIK» MO «KpacHOTOPCKHil KOIIIEK»

ot 16.04.2025 r. HpOTOKOJ’I Nel ot 18.04.2025 HpOTOKOJ’I Ne 1

ITeqarornuecknm coseroM I BITOY MO TIpHKa3 TMPEKTOpa KOITEIKA

«KpacHOropeKHii Kome i 0T 25.04.2025 1. Ne 811/1
ot 17.04.2025r. ITpoTtokosn Ne 2
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1. O6mas xapakTepucTuKa pado4eil nporpaMmmbl 001e00pa3oBaTeIbHOM
AUCHHUILINHBI«DU3UKA)

1.1. MecTo ucuMnIiMHbI B CTPYKTYpe 00pa3oBaTebHOI MPOrpaMMbl

OO6meoOpazoBarenbHas aucuuiinHa «®Du3ukay sSBIsSEeTCS 00s13aT€bHON  YacThIO
o0mieoOpa3oBarenbHOrO IMKiIa oopazoBatenbHOi nporpammbel CIIO B coorBerctBum ¢ ®I'OC
no npodeccun 35.01.27 Mactep CenbCKOXO035SHCTBEHHOTO NMPOU3BOACTBA HAa 0a3e OCHOBHOTO
o01rero o0pa3oBaHus ¢ MOJIyYeHHEM cpetHero ooiero oopaszosanus (COO).

Copepxanne paboueld mporpaMMbl pa3pabOTaHO Ha OCHOBE CHHXPOHM3AIUU
obpazoBarenbHbx pe3yabraTroB PI'OC CIIO u ®I'OC COO c yderom mpodecCHOHAITBHON
HAIpPaBIEHHOCTH.

1.2. Ileau 4 iIaHUpPyeMble pe3y/JbTAThl 0CBOCHHS AU CHUIIINHBI:

1.2.1. LHeanb o0meo0pa3oBaTebHOH TUCHHUILIMHBI

Coneprxkanue mporpaMMmbl 00111€00pa30BaTENbHON NUCIMIUIMHBI DU3KMKaA HANIPaBICHO HA
JOCTHKEHUE CIETYIONNX [Ee:

e (dopMupoBaHHEe HHTEpeca M CTPEMIICHHS OOYyYaroIIUXCsd K HAyYHOMY HW3YYEHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

e pa3BUTHE TPEJACTAaBICHHM O HAy4yHOM MeEToJAe TMOo3HaHUS U (OPMUPOBaHUE
HCCIIEIOBATEIHLCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

¢ (QopmMHupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3YYeHHsS] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE YMEHUI OOBSCHATH SBICHUS C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUN
Y Hay4YHBIX JI0Ka3aTebCTB;

e (opMupoBaHHE TPEACTABICHUN O PO (HUZUKU JJIsl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JlocTikeHne 3TuX Ieneil obecrednBaeTcsl pelieHHeM CleIyoIUX 3ajad B Ipoliecce
U3y4eHHs Kypca GU3MKH Ha YpPOBHE CpeHEro o011ero o0pa3oBaHus:

e puoOpeTeHrne CUCTEMbI 3HaHUI 00 O0IKX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (PU3UKY, SJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTBI aCTPO(U3UKH;

e (opMupoBaHHE YMEHUH TIPUMEHATH TEOPETUYECKHWE 3HAHHUS Ui OOBSICHEHUS
(bu3nueckux sIBICHUH B MPUPOJEC U UL NMPUHATHS NMPAKTHUECKUX PELIEHUH B MOBCEIHEBHOMN
KHU3HH,

® OCBOGHHE CIIOCOOOB pEUICHHS pPa3IWYHBIX 3aJad C SBHO 3aJaHHOW (HHU3HYECKOH
MOJIENIBIO, 3ajJlad, IOJPa3yMEBAIOIIUX CaMOCTOSATENIbHOE CO37aHue (DU3MYECKOH MOJIEeNH,
COOTBETCTBYIOIIEH YCIOBHAM 3a]1auH;

e TMOHMMaHHWe (PM3UYECKUX OCHOB W TNPHHIIUIIOB JNEHCTBUS TEXHHUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

® OBJIAZICHWE METOJaMHU CaMOCTOSITEIFHOTO TUTAHWPOBAHKS M MPOBEIACHUS (DU3MUECKUX
OKCTIEPUMEHTOB, aHalM3a ¥ WHTEpIpeTalnd HWHPOPMAIUHU, OIPENCICHUs JTOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yiIbTara;

® CO3/1aHUE YCIIOBUH ISl Pa3BUTHS YMEHUH MPOEKTHO-MCCIIEIOBATEIBCKON, TBOPUECKON
NEeSITETTHHOCTH.



1.2.2. [lnannpyemble pe3yJIbTATHI OCBOCHHS 0011e00PA30BATEJIbHON TUCHMILUINHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

O6mme xomneteHiuu (nanee — OK) u npodeccuonanpubie komneTeHmu (nainee — [1K)
®I'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMM, METANPEAMETHBIMU U TNPEAMETHBIMU
pe3ynbraTamMu o0ydeHust 0azoBoro ypoBHs (manee — I1PG) ®I'OC COO mnpexncraBieHbl B

Taduue:



Kox v HaumenoBanue
¢GopmMupyembIx
KOMIIEeTeHIINIi

IInanupyemMble pe3yJbTaThl 0CBOEHHS IPOrPaMMBbI MO IHCHHUIJIMHE

Oo0mrue

I[ncunn.ﬂnﬂapnme

OK 01. Beiouparnb
€1oco0blI penieHus
3aja4
npogeccuoHAIbLHOM
AesITeJIbHOCTH
NPUMEHUTETbHO

K pa3Jin4HbIM
KOHTEKCTaM

JIMYHOCTHBIE PE3yJbTAThl  JOJIKHBI
TPYAOBOTO BOCIIUTAHUS:

- TOTOBHOCTh K TpPYAY, OCO3HaHWE IIEHHOCTH MacTEepCTBa,
TpynoJIto0He;

- TOTOBHOCTb K aKTHMBHOM I€ITEIBLHOCTH TEXHOJIIOTHMYECKOM
u COIATILHOM HAIPABICHHOCTH, CIIOCOOHOCTH
WHUILIMMPOBATH, TUIAHUPOBATh M CAMOCTOSITEIIBHO BBHITIOJHSTH
TaKyIo JACSITeILHOCTD;

- HUHTEpPEC K pa3Iu4YHbIM
JIEATEIILHOCTH,

- TOTOBHOCTh M  CIIOCOOHOCTh K  0Opa30BaHUIO
¥ caM000pa30BaHUIO HA MPOTSHKCHUH BCEH KH3HMU;

- YMEHHE MPOTHO3UPOBATHh HEOIATOMPHUATHBIE SKOIOTHUECKHE
MOCIICACTBHS MPEANPUHUMACMBIX JICHCTBHUH, TIPEIOTBpAIIATh
HX;

MeTanpeaMeTHbIe pe3ybTaThl JJOJDKHBI OTPAXKaTh:
OBnaneHue yHHBEpPCaIbHBIMU YYEOHBIMH TO3HABATEIHHBIMU
IEHCTBUSIMU .

a) 6a30BbIC JTOTHYECKHE JCHCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIUPOBATh ¥ aKTyaJIM3HPOBAThH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHaBJIMBAThH
CYIIECTBCHHBI TMPU3HAK WM OCHOBAaHHUS JUISI CPAaBHCHHS,
knaccupukanud U 000OIIeHUs;  OmpeAensiTh  IeH
NEeATeNHOCTH, 3aJlaBaTh TapaMeTphl W KPUTEPUU UX
JOCTHOKCHHS; BBISBIISTH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B
paccMaTpuBaeMbIX  SIBJICHHUSX; BHOCHTh KOPPEKTHBBI B
JEeSATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB IIEIISM,
OIICHWBATh PHCKH ITOCIICACTBUI JEATCIIEHOCTH, pPa3BUBAThH
KpeaTUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX POOIeM;
0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BIAJCTh HAaBBIKAMU  y4eOHO-UCCIICJIOBATEIBLCKON W

OoTpaxXxarb B YaCTH

chepam mpodeccroHaTbHOMN

I[TIP6 1. CdopMHpoOBaHHOCTH MPEACTABICHUNH O POJHU
U MecTe (PU3UKU U aCTPOHOMHMH B COBPEMEHHOW HAayYHOU
KapTHHE MHpa, O CUCTeMOooOpasyroleld ponu (U3MKHU B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJOTMH, O BKJIAaJ€ POCCHUHCKHUX
U 3apyOeXHBIX YYECHBIX-(OU3UKOB B pPa3BUTHE HAYKH;
[OHUMaHue (U3NYECKOH  CYIIHOCTH  HaOJI0JaeMbIX
ABJIGHUM  MHKpPOMHpa, MakpoMupa U  MeErammpa;
IIOHMMAHUE PpOJIA  aCTPOHOMHUM B  IIPAKTHYECKOHN
JESITEJIbHOCTH  4YeJoBeKa M JajJbHEHIeM HaydHO-
TEXHUYECKOM pa3BUTHH, poau ¢buzukn
B (opmupoBanum Kpyrozopa u (YHKIHOHAIBHOW
IPaMOTHOCTH Y€JOBEKAa [UIsl PEIICHHS MPaKTHYECKHX
3ajady;

I[IP6 2. CdopmupoBaHHOCT, YMEHHH pacro3HaBaTh

¢uznueckue  sABIEHUS  (mpouecchl) U OOBACHATH
UX Ha OCHOBE M3YyYEHHBIX 3aKOHOB: pPaBHOMEPHOE
U  PaBHOYCKOPEHHOE  NPSIMOJIMHEHHOE  JBHXKEHUE,

CBOOOZHOE TMajJeHHe Tel, IBHKEHHE IO OKPYKHOCTH,
WHEepLHS, B3aNMOJCHCTBHE  TeI, KoJieOaTeIbHOE
JIBUKEHHE, PE30HAHC, BOJHOBOE NBIKeHUE; nuddysus,
OpOYHOBCKOE JIBH)KCHHE, CTPOSHHE IKHUIAKOCTEH |
TBEPABIX Tell, U3BMEHEHHE OoObeMa TeNl MpPU HarpeBaHUU
(oXnaxIeHuH), TEIUIOBOE pPaBHOBECHE, HCIApEHHE,
KOHJICHCALlMsl, IUIABJIICHUE, KPUCTAJUIM3ALMA, KUIICHHE,
BIIAJKHOCTh BO3/lyXa, CBSA3b CpEOHEW KUHETUYECKOU
SHEPTUU TEIIOBOTO JBIKEHUS MOJIEKYT C abCONIOTHON
TeMIepaTypor, MOBBIIICHUE [ABJIICHUS Ta3a IPU €ro

HAarpeBaHUM B  3aKPBITOM COCYJE, CBA3b MEXKIY
rmapaMeTpaMyd  COCTOSHHA Ta3a B  H30MpOIleccax;
AIEKTPU3ALIHS TeI, B3aHMOJCHCTBIE 3aps0B,




MIPOCKTHOM IEATCILHOCTH, HAaBBIKAMHU Pa3pEIICHUs IPOOIIEM;
- BBISBIIATE [PUYHHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJII/I?;I/IpOBaTb 3az[aqy, BbBIJIBUT'aThb I‘I/IHOTCSY cec peL[IeHHH,
HAaXOAWTh  APrYMEHTBI  JJIS  JIOKA3aTCIbCTBA  CBOMX
YTBEPKICHU, 3a1aBaTh IapaMeTpbl
U KPUTEPUHU PEIICHNUS;

- aHaJII/I3I/IpOBaTb HOHY‘-ICHHBIC B XO0I¢C peI_HCHI/ISI 3a1a4u
pe3yabTaThl, KPUTHYCCKH OIECHUBATh HX JOCTOBEPHOCTH,
HpOFHO3I/IpOBaTI> N3MCHCHHEC B HOBBIX YCJ'IOBI/IﬂX;

- yMeThb TMEPEHOCHTh 3HAHWSA B [O3HABATCIBHYIO W
HpaKTI/IquKy}O YacCTHU KU3HECACATCIIbHOCTH,

- yMeThb HWHTEIPHPOBaTh 3HAHUS M3 PAa3HBIX MPEIMETHBIX
obJacrei;

- BBIABHUraTh HOBBIE WIEH,
MOJXOJIBI U PELICHUS;

npepjiaraTb  OPUrMHaJIbHBIC

- MPOSIBISATE  CIIOCOOHOCTH WX  HMCMOJBb30BaHUS B
MMO3HABATEJILHON U COIMATIbHOM MPAKTUKE;

-~-IPOSABIIATH CITOCOOHOCTh ¥ TOTOBHOCTH K CaMOCTOATCIIBHOMY

MOMCKY  METOJOB  pEIIeHUs  MpaKTUYEeCKUX  3ajad,
MIPUMEHEHHIO Pa3JINYHbIX METOI0B IIO3HAHMS,
-cTaBUTh U (opMynupoBaTb  COOCTBEHHbIE  3aJlauu

B 00pa30BaTEIbHOM IEATETLHOCTH U )KU3HEHHBIX CUTYAIUsIX;
-BBISIBJISITh MPUYHHHO-CJIEICTBEHHBIE CBSI3U u
AKTyaJIU3UpPOBATh 3a7avy, BBIABUTAaTh TUIIOTE3y €€ PEIICHUS,
HaxOJUTh  apryMEHTbl Uil JIOKa3aTelIbCTBA  CBOUX
YTBEPKJICHUH, 3a/1aBaTh MMapaMeTPbl U KPUTEPUU PEIICHUS,
AQHAJIM3UPOBATh I[OJYYEHHBIE B XOAE pCELICHUSA 3aladyu
pe3yJbTaThl, KPUTHYECKH OIECHHUBATh HUX JOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHUE B HOBBIX YCJIOBHSX; J1aBaTh
OIICHKY HOBBIM CHUTYyallusiM, OIICHUBATh MPHOOPETCHHBIN
OTIBIT; pa3pabaThIBaTh IUIAH PEHICHHUS MPOOJIEMBI C y4eTOM
aHaIM3a MMEIOLIMXCS MATEepUaJbHbIX M HEMAaTepUaJIbHBIX
pecypcos;

OCYHIECTBJISITh LIEJICHANPABICHHBIN MMOUCK NEPEHOCA CPEJICTB

HarpeBaHuWEe IPOBOJHUKA C TOKOM, B3aUMOJICHCTBHE
MarHuTOB, O3JCKTPOMAarHWUTHAs HMHIYKIUS, JeHCTBHE
MarHUTHOTO TIOJISI HA IPOBOJHHUK C TOKOM U JABHKYIITHHACS
3apsi, OJCKTPOMAarHUTHBIE KOJeOaHUS W BOJIHBI,
NPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTpaKeHHeE,
npeJoMIICHUE, UHTEpPEepEHIIHS, Tdpakus
u MOJISIpU3ALIUS CBeETa, JUCTIEPCHS CBETA;
dboToanekrpuuecknii  3PEHEKT, CBETOBOEC JaBJIICHHE,
BO3HMKHOBEHHUE JIMHEWYATOro CIEKTpa aToMa BOJOPOa,
€CTECTBCHHAsI U HCKYCCTBEHHAs PaJIMOAKTHBHOCTD,

I1P6 3. BiageHue OCHOBONOJATAIOIIUMHU (U3NYECKUMU
MNOHATUSIMH WM BEJIMYMHAMH,  XapaKTCPHU3YIOUIMMHU
¢usnveckne mporecch (CBA3aHHBIMU C MEXaHUYECKUM

JBHXXCHHUECM, BSaHMOﬂCﬁCTBHeM TCJI, MCXAaHHMYCCKHMMH
KoJICOAHHSIMU U BOJIHAMMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUEM BCIICCTBA, TCIIJIOBBIMHA mpoucccaMu;

ANEKTPUYECKUM Y MATHUTHBIM MOJSIMH, 3JIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMH KOJIEOAHUSIMU U BOJIHAMHU;
ONTUYECCKUMH SBJICHUSMHU, KBAHTOBBIMU SBJICHUSIMH,
CTPOEHUEM aToMa U aTOMHOTO anpa,
PaIMOAKTUBHOCTBIO); BJIAJCHUE OCHOBOIOJATAIOIIUMHU
aCTPOHOMUYECKUMU MMOHATHUSIMH, MO3BOJISIOIIUMHU
XapaKTepU30BaTh MPOLECCHI, MPOUCXOIAIINE HA 3BE3/1aX,
B 3BE3IHBIX CHCTEMax,
B MEXTAJIAKTUYECKOW Ccpene; MBIKEHHE HEOECHBIX Tell,
SBOJIIOLIMIO 3B€3]1 U BCeeleHHoI;

[IP6 4. BrmameHne 3aKOHOMEPHOCTSMH, 3aKOHAMHU
U TeopusMu (3aKoH BcemMupHoro tsrotrenus, [, IT u III
3akoHbl HpIOTOHA, 3aKOH COXpAaHEHUS MEXaHMYECKOU
DHEpPrUM, 3aKOH COXPAaHEHUS HWMIIYJbCa, MPUHIMUI
CyNEepHoO3HIUU CHII, TPUHITATT PaBHOMNPABHOCTH
MHEPLUHAIBHBIX  CHCTEM  OTCYETa; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPHUI0 CTPOEHHUSI BEIIECTBA, Ta30BbIE
3aKOHBI, TIEPBbIA  3aKOH TEPMOJMHAMHUKH;  3aKOH
COXpaHEHUs DJIECKTPUYECKOro 3apsiaa, 3akoH Kyrona,




1 crI0c000B AeMCcTBUSI B TPOPECCUOHANBHYIO CPELY;

YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIIbHYIO
Y TIPAKTHYECKYIO 00TaCTH KU3HEACITEITLHOCTH;

YMETb HWHTErpUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX

06HaCT€I>'I; BBIJIBHUI'aTh HOBBIC niacu, npeajaratb
OPUI'MHAJIBHBIC IMTOAXOAbI U PCHICHU A,
CTaBUTb Hp06H€MbI n 3aJga4u, A0IYCKAaromue

AJIBTCPHATUBHBIC PCHICHUSA

3akoH OMma mig ydacTka uenu, 3akoH Oma Jis TOJIHON
ANeKTpUUeckoil nenu, 3akoH [[xoyns - Jlenma, 3akoH
AIIEKTPOMAarHUTHOM  MHIAYKIUH, 3aKOH COXpPaHEHUs
SHEPIUH, 3aKOH TNPAMOJMHEHHOrO0 pPacHpOCTpaHEHUs
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH IIPEIOMJICHUS
CBETA; 3aKOH COXPAHEHUs PHEPIuH, 3aKOH COXpPaHEHHUs
MMITyJIbCaA, 3aKOH COXPAHEHHUs 3JIEKTPUYECKOrO 3apsla,
3aKOH COXpPAHEHMs MacCOBOI0 4HCIa, MOCTynaTsl bopa,
3aKOH PaAMOaKTUBHOTO pacnazna); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB
¥ 3aKOHOMEPHOCTEH Mpu aHamu3e (QU3HUYECKUX SBIICHUHN
U TPOLIECCOB;

I[IP6 6. BnageHue OCHOBHBIMM METOJAMU HAay4HOTO
[IO3HAHUS, UCIONb3YyeMbIMU B (U3MKe: NPOBOAUTH
npsIMbIe U KOCBEHHBIE U3MEPEHUST (PU3UYECKUX BEITHYUH,
BbIOMpasi ONTUMAIBHBIN CIIOCOO M3MEPEHUs! U UCTONb3Ys
WU3BECTHBIE METOJBI OLEHKHU IOTPEIIHOCTEH W3MEpPEHUH,
IPOBOJUTHh MCCIEOBAHUE 3aBUCHUMOCTEH (pru3nueckux
BEJIMYUH

C HCIOJb30BaHMEM MPSAMBIX H3MEPEHUH, OOBICHATH
MOJIyUEHHBIE  pEe3yNbTaThl, MCIONb3yd (QU3NYECKUE
TEOpUH, 3aKOHbl M TIOHATHS, M J€JaTb BBIBOABI;
coOnmofarh  mpaBuja  Oe3omacHoro  Tpyda  1pu
IIPOBEJICHUU UCCIJIEJOBaHUM
B paMKax ydeOHOro OKclepuMeHTa U  ydeOHo-
UCCJIEIOBATENbCKON JAEATEIbHOCTH C HCIOJB30BAHUEM
U (POBBIX U3MEPUTENIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
o0opynoBanusi;  cOpMUPOBAHHOCTH  MpPEACTABICHUN
0 MeToJax TOJYy4YeHHs] Hay4YHBIX aCTPOHOMHYECKHX
3HAHUM;

I1P6 7. CchopMHpOBAaHHOCTh YMEHHUS peUIaTh pacyeTHbHIE
3aJjaud € SBHO 3aJaHHOW (u3Hyeckoil MOJEINbIo,
UCTONb3Ysl (PU3NUECKUE 3aKOHBI U MIPUHLUIIBI; HA OCHOBE
aHajuM3a yCJOBUS 3a/Jayd  BBIOMpaTh  (HUBNYECKYIO
MOJI€JIb, BBIIEIATh (PU3MUYECKUE BEIMUYUHBI U (POPMYIIBL,




HEOOXOUMBIE ISl €€ pellIeHUs, MPOBOAUTH PacyeThl U
OLICHMBATh  pPEaJbHOCTh  IOJIYYEHHOTO  3HAYCHUS
(GU3MYECKON BEIMYUHBI, pEIaTh KAa4eCTBEHHBIC 3a/1a4H,
BBICTpauBasi JIOTMYECKH HENPOTUBOPEUUBYIO LEMOYKY
pacCyXIEHH C ONOpOM Ha H3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUE SIBICHUS

OK 02. Ucnosib30BaTh
COBpPEMEHHbIE
CpeacTBa MOKUCKA,
aHa/IM3a

U MHTepHpeTanun
uHpopManun

U MH(OPMAIHOHHBbIE
TeXHOJIOTUH

JJIS1 BHINOJTHEHUSA
3aga4
npogdeccuoHAIbLHOM
JAesITeJIbHOCTH

JINYHOCTHBIE pE3yJabTAThl JOJKHBI
LEHHOCTH HAYYHOTO IMO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH M OOLIECTBEHHOU
IIPAKTUKH, OCHOBAHHOTO Ha Jasore KYJBTYD,
CIOCOOCTBYIOIIETO ~ OCO3HAaHMIO  CBOETO ~ MecTa B
HOJIUKYJIBTYPHOM MUDE;

- COBEpPILIEHCTBOBAHME SI3bIKOBOM M YMTATENBCKON KYIBTYPHI
KaK CpeJCTBa B3aUMOJCHCTBUSA MEXIY JIIOAbMHU U TO3HAHMS
MUDA;

MeramnpeaMeTHble  pe3ylbTaThl  JOJDKHBI  OTpaXkaTb:
OBnazieHne yHUBEPCAIbHBIMH YYeOHBIMH TO3HABATEIbHBIMU
JNEUCTBUSAMM:

B) paboTa ¢ uHpopmaueil:

- BIQJETh HABBIKAMH TMONy4YeHHS WHGPOpMAIMHA U3
HCTOYHHUKOB Pa3HBbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIAThH
MOWCK, AaHaliN3, CHUCTEeMAaTH3allMI0 M  HWHTEPIPETALHNIO
MHGbOpMaIUU Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

- cO37aBaTh TEKCTHl B PAa3UYHBIX ¢opMarax ¢ ydeToM
Ha3zHaueHUs MH(GOpPMAIMM M LEJNEeBOM ayJUTOpUH, BHIOMpas
ONITUMAITEHYIO ()OPMY TIPEICTABIICHHUS U BU3YaTH3AIHH;

- OIIGHUWBATh JIOCTOBEPHOCTh, JETUTHUMHOCTh HH(OpMAIUH,
€€ COOTBETCTBHE MPABOBBIM H MOPATbHO-ITHYECKUM HOpMaM;

OTpaXaTb B YaCTH

- HUCIIOJIB30BAaTh CpeacTBa I/IH(bOpMaLII/IOHHBIX
n KOMMYHUKaIITMOHHBIX TEXHOJIOTHI B pPEIICHUN
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX W OpTraHU3allMOHHBIX

3amad ¢ coOmoieHneM TpPeOOBaHM SPrOHOMHKH, TEXHUKH
0€30MacCHOCTH, THTHUEHBI, PECypcoCOepeKeHHsI, MTPABOBBIX H
ATUYECKUX HOPM, HOPM MH(POPMAITMOHHOI 0€30MaCHOCTH;

I[IP6 5. VYMeHue yuUTHIBaTh TPAHUIIBI TNPUMCHCHHS
M3YYEHHBIX (DU3MYECKHX MOJEJCH: MaTepualibHas TOYKa,
MHEpLUalbHasi CUCTEMA OTCUETa, NACANbHBIN ra3; MOJIEIN
CTPOEHHS Ta30B, )XKUJIKOCTEH W TBEPABIX TEJl, TOUECUHBIN
ANEKTPUYECKUN  3apsi, sAepHas  MOJEIb  aroMa,
HYKJIOHHasi MOJIeJIb AaTOMHOIO sJipa MpU pEIIEHUU
buznyeckux 3a1ay;

ITP6 9. CdhopMUPOBAaHHOCTh COOCTBEHHOM IO3UIUU I10
OTHOUIICHHIO K (u3uyeckoid uHPOpMaIUK, MOTydaeMoi
U3 pasHbIX MCTOYHHMKOB, YMEHHUH  HCIOJb30BaTh
U(POBbIE TEXHOJIOTUU JIsl TIOUCKA, CTPYKTYPUPOBAHMUS,
MHTEPIIPETAllUd U MPEACTaBICHHUs] Y4eOHONH M Hay4dHO-
MONYJIIPHOMN uH(pOopMaIuu; pa3BUTHE yYMEHUHI
KPUTUYECKOI'0 aHaJIM3a MojiyyaeMoil uHdopMaruu




- BJIAJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HHPOPMAIIIH,
nH(OPMALIMOHHON 6E€30MaCHOCTH JTUYHOCTH

OK 03.
IlnanupoBarn

U pPeajin30BbIBATH
c00CTBEHHOE
npogeccnoHaIbHOE
U JINYHOCTHOE
pa3BuTHe,
npeAnpuHUMAaTe/Ib
CKYI0
JAeSITeJIbHOCTh

B
npogdeccuoHAIbLHOM
ctepe,
HCNO0Jb30BATh
3HAHMS 1O
NpaBoOBOM U
(¢punancosoii
TPaMOTHOCTH

B Pa3JIMYHBIX
JKM3HEHHbIX
CUTYaIUAX

JIMYHOCTHBIE PE3yJbTATHl  JOJKHBI
IyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:
- CHOCOOHOCTh OIICHMBATh CUTYalUIO H
OCO3HAHHbIE pELICHUs, OPUCHTUPYSICh Ha
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHUE JIMYHOTO BKJIAJ B IIOCTPOCHHE YCTOMYMBOIO
Oyymero;

MeramnpeaMeTHble  pe3ysibTaTbl  JOJDKHBI  OTpaKaTb:
OgnazieHre yHUBEPCATBHBIMH PETYISTUBHBIMH JICHCTBUSMU:
a) caMOOpraHu3aIus:

- CaMOCTOSATENbHO  OCYIIECTBISATH  IO3HABATEIHHYIO
NesITeNbHOCTb, BBISIBIISATh pobJIeMBl, CTaBUTh
u (popMmynupoBaTh COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
NesITeTbHOCTH U )KU3HEHHBIX CUTYAIUX;

- CaMOCTOSITENIbHO COCTABIISATh IUIAH PEIICHUS MPOOJIEMBI
C  Y4eToM  HMEIOUIUXCA  PEcypcoB,  COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

- JaBaTh OLIEHKY HOBBIM CUTYallUsM;

-pacmmMpsATh paMKH y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX
MIPEATIOYTEHUN;

- JlenaThb OCO3HaHHBIM BBIOOp, apryMEHTHPOBATh €ro, Oparb
OTBETCTBEHHOCTH 32 PEIICHUE;

-CI0COOCTBOBaTh (hOPMHUPOBAHHUIO M TPOSBICHUIO MIUPOKOU
SPYIUIUH B Pa3HBIX 00JacTAX 3HAHUH, MOCTOSHHO MOBBIIIATH
CBOM 00pazoBaTeNbHbBIN U KYJIbTYPHBIN YPOBEHbD;

0) CAMOKOHTPOJIb:

WCTIOJIB30BaTh MPHUEMBI pPeQIIEKCUU Ui OICHKH CUTYaIluH,
BbIOOpA BEPHOI'O PELICHHUS;

- yMeTb OIICHWBaTh PHUCKM M CBOEBPEMEHHO NpPUHUMATH
pELIEHHs [0 UX CHU)KEHUIO;

B) SMOLIMOHAJIbHBIN UHTEIJIEKT

- CTPEMJICHHE K JOCTIDKEHHMIO IIEJTH M YCIeXy, ONTHMH3M,

OoTpaXaTb B 4YaCTH

MMPpUHHUMATDH
MOpaJIbHO-

ITP6 9. CdhopMUpPOBaHHOCTh COOCTBEHHOU IMO3UIUU T10
OTHOIIEHHUIO K (hu3ndYeckol HHMOpMAIMH, TOTydaeMon
u3 Pa3HbIX HCTOYHHKOB, yMCHI/Iﬁ HUCIIOJIB30BaTh
U(PPOBBIC TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHHS,
UHTEPIIPETAlMY U IPEACTaBICHUS] Y4eOHOH M Hay4dHO-
MOMYJISIPHOM UH(pOPMAIINH; pa3BUTHE YMEHUI
KPUTHYECKOI0 aHAJIN3a M0JIy4aeMoi HHpOopMauu
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WHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, MCXOJS W3 CBOMX
BO3MOKHOCTEH;

- CIIOCOOHOCTh TIOHHUMATh SMOILMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €T0 MPU OCYIIECTBICHUN KOMMYHHUKAITUH,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

- CIIOCOOHOCTH BBICTPaMBaTh OTHOIICHHS C IPYTUMU JIFOIbMH,
3a00THTHCS, IPOSBISATH HHTEPEC U Pa3pemiaTh KOHPIHKTHI

OK 04. D¢pdexTuBHo
B3alMO/IeiiCTBOBAThH
u padoTaTh

B KOJLJIEKTHBE

M KOMaH/Ie

JIMYHOCTHBIE PpE3yNbTAaThl  JTOJIKHBI
LIEHHOCTH Hay4YHOTO MTO3HAHU:

- OBJIAJCBaHME HABBIKAMU y4eOHO-HCCIIEI0BATEIHLCKOM,
IIPOEKTHOM U COLIMAJIBHOM 1EATENBHOCTH;

MertanpeaqmMeTHble  pe3yibTaTbl  JIOJIKHBI OTpaXkaTh:
OBnanenne YHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU
JNEUCTBUSAMM:

0) COBMECTHasl A€ATEIbHOCTb!

- NOHUMMaTh W UCIHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW
Y UHJIUBUIYaIbHOU PabOTHI;

- BbIOMpAaTh TEMaTHKy M METOJIbl COBMECTHBIX IEHCTBUH ¢
y4eToM OOLIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KJOro 4jieHa
KOJIEKTHBA,

- MPUHUMATD
OpPraHU30BBIBATH
Y KOOPJIUHUPOBATh ACUCTBUS 1O €€ JOCTH)KEHUIO: COCTABIISIT
IJIaH JEUCTBUM, paclpeleisaTb pOJIM € Y4EeTOM MHEHHUHI
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU PaOOTHI;
-OLIEHMBATh KayeCTBO CBOETO BKJIA/Ja U KAXKIOIO y4aCTHUKA
KOMaHZbl B 0OWUH pe3ylnbTaT MO  pa3padOTaHHBIM
KpUTEPHUSM;

-TpejJiaraTb HOBBIE MPOEKTHI, OIEHUBATh WJEU C MO3UIHU
HOBU3HBI, OPUIMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;
KOOpDJMHUPOBaTb UM  BBIIOJHATE pPabOTy B  YCIOBHSIX
peayIbHOTO, BUPTYaJIbHOI'O u KOMOHWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

OTpaXaTb B 4YaCTH

eIu COBMECTHOI JIeSITeIIbHOCTH,

I[IP6 10. OsnageHue ymeHusiMH pPabOTaTh B TpymIe

C BBINOJIHEHUEM pa3JMYHBIX COLMAIBHBIX  POJIEH,
IIJIJAHUPOBATH paboty TPYIIIHL, panoOHAIBHO
pacupenenarb  ACATCIBHOCT B HECTAHIAPTHBIX

CUTyaIlUsiX, aJCKBATHO OIIEHMBATh BKJIAJ KaXIOrO W3
Y4aCTHUKOB TpYyMIIbI
B pEILIEHUE pacCMaTpUBAEMOM IPOOIEMBI
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-OCYIIECTBIISITh  TIO3UTUBHOE CTPATETHYECKOE TOBEICHHE
B Pa3UYHBIX CHUTYyallUsiX, TPOSIBISATE TBOPYECTBO U
BooOpakeHue, ObITh HHUIIUATUBHBIM.

OBguazicHHe YHUBEPCATBHBIMH PETYJISITHBHBIMH JICHCTBUSMU:
T) IPUHITHE CE0s ¥ IPYTHX JIFOICH:

- NPUHUMATh MOTUBBI W apryMEHTHl APYTUX JIOACH MpH
aHaJM3e pe3yabTaTOB JEATEIBHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO IPYTUX JIIOACH Ha OIIHUOKH;
- pa3BUBAThH CIIOCOOHOCTh TOHUMATH MHP C TIO3UIUH JPYTOTO
YeJI0BeKa

OK 05 OcymecTBasiTh
YCTHYIO

U MUCBMEHHYI0
KOMMYHHUKAIUIO

HA rocyJ1apCcTBEeHHOM
s3bIKe Poccuiickoi

JIMYHOCTHBIE PE3YNbTAThl  JIOJKHBI
ACTETUYECKOTO BOCITUTAHUS:

- 9CTETUYECKOE OTHOLICHHE K MUPY, BKIIFOUAsi ICTETUKY ObITa,
HAy4HOTO M TEXHHYECKOr0 TBOPUYECTBA, CIOpTa, TpyAa
1 OOIIECTBEHHBIX OTHOLICHHIA;

B o0JracTu MaTpUOTUUYCCKOI'O BOCIIUTAHUA MTPOABJIATH!:

OoTpaXaTb B YaCTH

I[IP6 1. CdopMupoBaHHOCTh MPEACTABICHUN O POIU
U MecTe (PU3UKU U aCTPOHOMHH B COBPEMEHHOW HAy4YHOU
KapTHHE MHpa, O CHUCTeMooOpasyromeld ponu (U3MKU
B pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOIMH, O BKIAJE POCCUHCKUX
U 3apyOeXHBIX YYCHBIX-(OU3UKOB B pPa3BUTHE HAYKH;

®enepammn "LCHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJAM, | NOHMMAHHE (GU3NYeCKOl  CYINTHOCTH  HaOII0JaeMbIX
c y‘leTOM HUCTOPUYCCKOMY H MPUPOJHOMY HACICAWUIO, IMaMATHHUKaAM, | ABJICHUU MHKpOMUpa, MakKpoMupa u MeFaMI/Ian;
0C06eHHOCTeﬁ TpaauuusaM HapoJ0B POCCI/II/I, JOCTUXXCHUAM Poccun B HAyKE€, | IOHUMAaHNEC poiin ACTPOHOMUHU B MPAKTUICCKOU
COUMATBLHOLO HCKYCCTBE, CIIOPTE, TEXHOJOTHIX U TPY/E; AEATENbROCTH YelloBeKa
M KyJbTYPHOTO MeTaHpeI[MCTHI)Ie PE3YIbTATHI JOJI?KHBI OTpaXXaThb: | U MJAJBHCUIICM HAYYHO-TCXHHUYCCKOM pPa3BUTUMH, pOJ'II\/’I
KOHTeKCTa Ogianenue YHHUBEPCAITbHBIMU KOMMYHUKATHUBHBIMH | GU3UKH B (POPMHUPOBAHUU KPYro3opa v pyHKIIMOHATBHOM

ACUCTBUAMMU. rpaMOTHOCTH YCJIOBCKA JJII PCIICHHUA NPAKTHYCCKUX

a) oOmieHue: 3a/1a4

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX Cepax KU3HH;

- pacrio3HaBaTh HeBepOaIbHBIC CPEICTBA OOIICHHUS, TIOHUMATh

3HAYCHUE COLHAJIBHBIX 3HAKOB, paCliO3HaBaTh MPCAIIOCBIIKA

KOH(IMKTHBIX CUTYAIUi U CMSIT4aTh KOH(IUKTBL;

- pa3BepHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHHUS

C MCIOJIb30BAaHUEM SI3bIKOBBIX CPE/ICTB
OK 07. JIMuHOCTHBIE pe3yJbTaThl JODKHBI oOTpaxarb B dactu | [IP6 8. CdopMHpOBaHHOCT, yYMEHHUS  MPUMEHSTH
COHeﬁCTBOBaTL OKOJIOTHUYCCKOI'O BOCIIUTAHUS: 5 IMOJIYYCHHBIC 3HAHUA JJISL OQT)HCHCHI/ISI YCJ'IOBI/Iﬁ
COXpAHEHHIO - ¢(hOpMUPOBAHHOCTH KOJIOTUUYECKOH KYIbTYphl, IOHUMAHHUE | IPOTEKAHHUsS (PU3UUECKUX SABICHUH B NPUPOJC H JUIA
oKpysKaromeii cpepr, | BIWAHWA  COUMAILHO-DKOHOMHYECKUX — NPOLECCOB  HA | NPUHATHS NPAKTHUCCKUX PELICHHA B IOBCEAHCBHOM
pecypcocepesenmio, | COCTOSHUC TPHPOIHOH M COLMANBHON CpElbl, OCO3HAHNE | KHU3HH
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NPUMEHSATH 3HAHUS
00 U3MEHEHHUH
KJIMMATa, NPUHIHUIIBI
0epexxIMBOro
NMPOM3BO/ICTBA,

3¢ dexkTHBHO
JIeiCTBOBATH

B Ype3BbIYANHBIX
CUTYaIUAX

r7100aJIbHOTO XapakTepa 3KOJ0IMYECKUX IpoOiIeM;

- IUIAHUPOBAHKE U OCYILECTBICHUE NCHCTBUN B OKPYKAIOIIEH
Cpelle Ha OCHOBE 3HAHMA LEJIEH YCTOWYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;
aKTUBHOE  HENpUATUE
OKpY>Kalolleu cpere;

- AKTMBHOE€ HENpUATHE JEUCTBUH,
OKpY>Karolleu cpee;

- YMEHHUE MPOTHO3UPOBATH HEOIATONPUATHBIC SKOJIOTHYECKHE
MIOCJIEACTBHS NPEANPUHUMAEMBIX JEHCTBUI, IIPENOTBpallaTh
Ux

JCUCTBUM, NPUHOCAIIUX  BpEX

IIPUHOCAIINX BpPCA

I obecriedeHus: 0€30MacHOCTH TPH  OOpalleHUur
c OBITOBBIMH ~ TIPUOOpPaMH M TEXHUYCCKUMHU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbS U COOJIOJICHUS
HOPM 3KOJIOTHYECKOTO MOBEJICHHS B OKPYXKAIOIIEH Cpejie;
MOHMMAaHUE HEOOXOAMMOCTH MPHUMEHEHHUS JIOCTHIKCHUN
busuKu

Y TEXHOJIOTHH IS PAIIHOHATBHOTO TIPUPOIOTIOTIH30BAHUS

[IK 1.2. BeiOupats
MPOCTPAHCTBEHHOE
MOJIOKEHHUE CBAPHOTO
1IBa JIJISl CBapKH
HIIEMEHTOB
KOHCTPYKILIUHU
(31enuii, y370B,
JieTaneil)

- YMeHue NpUMEHSTh MOJTyYEHHbIE 3HAHUS NIl OOBSICHEHUS
SIBJIEHUM, MPOLECCOB, YCIOBHM, CUTYyallMi, BO3HUKAIOUIUX B
MPAKTUYECKON AESITETbHOCTU U AJsl MPUHATUSA 3P (EKTUBHBIX
peleHuit

- JIMCUMIUIMHUPOBAHHOCTh U OTBETCTBEHHOCTb 3@ PE3YJIbTaThl
y4eOHOM /eATeIbHOCTH U MOATOTOBKH K MpodeccroHalIbHOM
NEeSATENbHOCTH.

- CaMOCTOSTETLHOCTh MPU PEIICHUN PA3IMYHBIX YUEOHBIX U
MIPOU3BOJCTBEHHBIX 3a/1a4.

- YMeHHe HCIoNb30BaTh PazIMYHbIE BUJbI IMO3HABATEIbHOU
JEeSATEIbHOCTH JJIs1 PEIICHHS IPOU3BOICTBEHHBIX 3a/1a4.

- YMenue 100bIBaTh U UCIOJIb30BaTh HH(MOPMAITHIO B cepe
npoeCCHOHATBHON JIeTETbHOCTH.

-  VYMeHHMEe UCHOJB30BaTh CpeAcTBa HMH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B pelieHnn
po)eCCHOHANIBHBIX 3a71a4.

- KommyHMKa6eIbHOCTD, YMEHHE BBICTPAUBATh

KOHCTPYKTHBHBIE B3aHMOOTHOIIIEHUSI B KOMaH/IHOM paboTe 1o
peleHuo 00X NpoQecCHoHaIbHbBIX 3ajay.

- BJIAQJECTh 3aKOHOMEPHOCTSMM, 3aKOHAMU W TEOPHUSIMHU
(3akoH BcemupHoro Ttsarorenus, [, II u III 3akoHBI
HproToHa, 3aKOH COXpaHEHUS MEXAHUYECKOW HHEPIuH,
3aKOH COXPaHEHUs MUMITYJIbCA, MPUHLUII CYNEPIO3UIIUU
CWJI, MPUHUMUIT PAaBHOIIPABHOCTH WHEPLMAIBHBIX CHUCTEM
OTCYETA; MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS
BEIIECTRA, ra3oBbIC 3aKOHBI, MEePBBII 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAHEHUs AJIEKTPUYECKOTO
3apsana, 3akoH Kynona, 3akoH Oma I y4yacTka IIend,
3akoH OMa I TOJHOM DJIEKTPUYECKOM IIeTH, 3aKOH
Jxoynsa - JleHna, 3aKOH 2JIEKTPOMAarHUTHOW WHAYKLUH,
3aKOH COXPAHEHUS DJHEPIHH, 3aKOH MPAMOJIUHEHHOTO
pacIpoOCTPaHEHUS CBETA, 3aKOH OTPAKEHMS CBETA, 3aKOH
MPEJTOMJIEHUS CBETA; 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHHUsI HMMITYJIbCa, 3aKOH COXpaHEHUSA
AJIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOTO
yucna, nocryiarsl bopa, 3akoH  paJMOaKTUBHOTO
pacmaza); YBEpEHHOE HCIOJb30BaHHWE 3aKOHOB U
3aKOHOMEPHOCTEH TMpH aHanu3e (U3NYECKUX SBICHUN U
MPOIECCOB

IIK 1.4. BoImoJHATH
CTeHI0BYI0 00KATKY,
HCnbITaHHue,
peryJjiupoBaHue

- YMEHHE aHAIM3UPOBATh U MPUMEHSTH MOJYYCHHBIE 3HAHUS
JUIS OOBSICHCHHS SIBJICHHMM, IIPOIIECCOB, YCJIOBHM, CUTYyaIlHi,
BO3HUKAIOIIMX B MPAKTUYECKON JACATEIBHOCTH U JJIA
npUHATHS () (HEKTUBHBIX pEIICHHIA;

- chopMHupOBaTH  YMEHHS TPUMEHATH  ITOJTYYCHHBIC
3HaHUSA  JUISl TIPUHATHS TPAKTUYECKUX pEIICHUN B
MOBCEIHEBHOM JKH3HHU, I oOecrieueHus O0e30IacHOCTH
npu  oOpameHMH ¢ OBITOBBIMH  IpuOopamMu U

13



OTPEMOHTHPOBAHHBIX
CeJIbCKOXO03SIiCTBEHH
bIX MAIIKH U
000pyI0BaHUA

- IMCUUIIMHUPOBAHHOCTh U OTBETCTBEHHOCTh 3a PE3YJIbTAThI
podeCcCHOHATBHOM JeITeIbHOCTH;
- CAMOCTOSITEJIbHOCTb npu
MIPOM3BOICTBEHHBIX 3a/1a4;

- YMCHHUC HMCIOJb30BaTh pPa3IMdHbIC BHJBI IO3HaBaTEIbHOMI
JeATEILHOCTH JIJISl PELICHHUS IPOU3BOICTBEHHbIX 3a/1a4;

- yMeHHE N0OBIBAaTh M HCIOIB30BaTh HHPOpPMAIMIO B cdepe
npodeCcCHOHATBHOM JIeATEIbHOCTH;

- KOMMYHI/IKa6eJH)HOCTI), YMCHHUC BBICTPAaNBAaTb
KOHCTPYKTHUBHBIC B3aHMOOTHOIIICHHS B KOMaHIHOM paboTe 1o
PELICHUIO O0LIMX MPOPECCUOHATBHBIX 3a/1a4.

pCeIICHUN Pa3JIMIHBIX

TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUS 3[0POBbS U
COONIOZCHUST HOPM  SKOJOTMYECKOro IOBEACHHUS B
OKpyXalolel cpeae; IMOHMMaHHE HEO0OXOAMMOCTH
MPUMEHEHUS AOCTHKCHUU (U3UKM U TEXHOJOTUH s
PaMOHATIBHOTO MPUPOIOIOIH30BAHUS;

- chopmMHpoBaThH YMEHHUS MPUMEHSTh
ANIeKTpU(PUIpPOBAaHHOE W 000pyHOBaHME, mpodeccuu B
npodeccun 35.01.27 Mactep CcenbCKOXO3SMCTBEHHOTO
MIPOM3BOJICTBA,

- chopMHpoBaTh YMEHUS COONMIOAATh TPEOOBAHUS OXPAHbI
TpyAa TpU  BBHIOJHEHWH  CTEHIOBOW  OOKaTke,
UCIBITAHUN,  PEryJIHpOBaHUS  OTPEMOHTHUPOBAHHBIX
CEJIbCKOXO03HUCTBEHHBIX MAIIMH U 000PY/IOBaHMS.
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2. CTpyKTypa U cojepkaHue 0011e00pPa30BaTeIbHOM THCIUIITHHbI

2.1. O0beM QUCHUILIMHBI M BUAbI y4eOHO padoThI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 108
OcHOBHOe coiep:KaHHe 88
B T.4.

TEOPETUYECKUE 3aHATHUS 74
1a00paTOPHO-TIPAKTHUECKUE 3aHITUS 14
IIpodeccuonabHO OPpEHTHPOBAHHOE COAep:KaHHe (Coiep:KaHue 20
NPUKJIATHOTO MOIYJIs1)

TEOPETUYECKHE 3aHATH 20

IMpomexyTounas arrectanus (1uddpepeHHPOBAHHDII 3a4eT)
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2.2. TeMmaTH4eCKMHIUIAHUCOIEPKAHUE N CHUTINHBI «DU3HKA»

HauMmenoBanue
pa3aeyioB M TeM

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHAILHO OPUEHTHPOBAHHOE),
J1a00paTOpPHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPY HAJTUYHH)

O0beMm
yacoB

dopmMupyemblie
KOMIIeTEeHIIUHN

1

2

4

Pa3znen 1.®u3uka n METOAbI HAYYHOI'0 MO3HAHUA

Tema 1.1

Conep:kaHue y4eOHOro MaTepuasa

Benenue

®uszuka - Hayka o npupone. Haydnble Meroasl IO3HaHUS OKpysKawolero wmupa. Pousb
SKCIIEPUMEHTa M TEOpUU B TMpollecce TIO3HAHUS MPUPOJbI. OKCIEPUMEHT B (HU3HKE.
MonenupoBanue GU3NUYECKUX SIBICHUN U TIporieccoB. Hayunbie runoTe3sl. @u3nyuecKkre 3aKOHbI |
Teopuu. ['paHuIIbI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHIun coorBercTBUsa. Ponb 1 MecTo
¢u3uku B popMHUpOBaHNH COBPEMEHHON HAYYHOH KapTUHBI MUPA, B MPAKTHYECKON JESITEIHLHOCTH
0 (S)51

OKO03
OKO05

Pa3zgen2.Mexanuka

16

Tema 2.1

Conep:xanue yueOHOro Marepuaa

Knnematuka

Mexanuueckoe nBukeHUE. OTHOCUTENBHOCTh MEXaHUYECKOro JBMkeHHs. Cucrema oOTcueTa.
Tpaextopus. Ilepemenienue, ckopocTh (CpeiHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOW TOYKH, UX NMPOEKIHH HAa OCH cUCTeMbl KoopjauHaT. CloXeHHe NMepeMeleHU U
ClIO’)KeHHe cKopocTeil. PaBHOMepHOe M paBHOYCKOpPEHHOE MpsIMOJIMHENHHOe NBMXeHue. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIIECHNs MATEpUaIbHON TOYKH OT
BpeMmeHu. CBoOOJIHOE majieHue. YcKopeHue cBoOoaHOro naaeHus. KpuBosmHeilHOe IBHXKEHHUE.
JIBrKE€HHNE MaTepualbHOM TOYKHM II0 OKPYKHOCTH. YTIIOBas CKOpPOCTb, JIMHEWHAsI CKOPOCTb.
ITepuon u yactora. LIEeHTpOCTPEMUTEIILHOE YCKOPEHUE

HpaKTI/I‘leCKI/Ie 3aHATUA

[IpakTuueckue padboTHI:

N3mepenne MTrHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOWICHHS MEXKIAY IyTSIMH, NPONMJAEHHBIMH TEJIOM 3a IOCIEA0BATENIbHbIE
paBHbIE IPOMEXYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JBUXXEHUU C HAYaJIbHOW CKOPOCTBIO,
PaBHOI HYJIIO.

N3yuenue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO

Tema 2.2

Coaep:xxaHue y4eOHOIro MaTepuaJia

J/InHamuka

[Ipunnnn otHocutensHOCcTH [ammied. IlepBeiii 3akoH HproToHa. MHepumanbHbIE CHUCTEMBI
orcueta. Macca Ttena. Cuna. Ilpunnun cynepnosunuu cwi. Btopoi 3akoH Herorona miis
MarepuaibHOW TOukd B mHepuuanbHOi cucteme orcuera (MCO). Tperuit 3akon HproToHa miist

OKO1
OKO02
OK04
OKO05
OKO07
K 1.4
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MaTepualbHBIX TOUYEK. 3aKOH BceMUpHOro tsroreHus. Cuna Ttspkectu. IlepBas kocMuueckas
ckopocTb. Bec tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHUs
CKOJIb)KEHUS U cuiia TpeHus mokos. Koaddunuent tpenusi. Cuna COMpOTHBIICHUS MPU IBUKCHUH
Tena B KHUAKOCTH WM rasze. [loctynaTenbHoe U BpalaTeslbHOE ABMKEHHUE a0COJIOTHO TBEPIOTO
Tena. MOMEHT CUiIbl OTHOCUTENBHO OcH BpamieHus. [1nedo cuiibl. Y ciaoBusi paBHOBECHS TBEPAOTO
tena B UCO

[IpakTrueckue 3aHATHS

IIpakTryeckue paboTHI:

N3yuenne nBmxeHus OpycKa 1o HaKJIIOHHOM IIIOCKOCTHU MO/ J€HCTBUEM HECKOJIBKHUX CHIL.
HccnenoBanue 3aBUCHUMOCTU CHJI YIIPYTOCTH, BO3HUKAIOUIMX B JAe()OPMHUPOBAHHON HpPYKUHE U
PE3MHOBOM 00pa3lie OT BETUYUHBI UX AePOpMaIiH.

HccnenoBanue ycioBui paBHOBECUS TBEPAOTO TeJa, MMEIOIIEr0 OCh BPAaLICHUS

Tema 2.3 Conep:xanue y4eOHOIro MarepuaJa: 4

3aKOHBI COXPAHEHUs NMnynsc mMaTeprallbHONM TOYKHM, CHCTEMBI MaTE€pUAIbHBIX TOUYEK. MIMIynabC CHIIBI MU M3MEHEHHUE

B MEXAaHHUKE uMIynbca Tena. 3akoH coxpaHeHus umnyibca B MCO. PeaktuBHoe nBukeHue. PaGora cuibl.
MomHocth cuibl. KuHeTnueckas sHeprusi MarepualibHOM TOukd. Teopema 00 HM3MEHEHHH
KMHeTHYecko sHeprud. [loreHnuanbHas oHeprus. IloTeHumanbHas dHEPrus  ymnpyro
nepopMupoBaHHON mpyxuHbL. [loTeHIManpHas BSHeprus Tena BOJM3M TMOBEPXHOCTH 3€MJIH.
[ToreHnuaneHble M HeMOTEHUMaNbHble CHJIBL. CBA3b pabOThl HEMOTEHUUAIBHBIX CHI C
U3MEHEHHEM MEXAHWYECKOM 3HEPTUU CHUCTEMBI TENl. 3AKOH COXPAHEHUS MEXaHWYECKOW dHEPIuu.
Yrpyrue u Heynpyrue CTOJIKHOBEHHS
[IpakTueckue 3aHsATHS
[IpakTryeckue paboTHI:
N3yuenne cBA3M CKOPOCTEN TEI IPU HEYIIPYTOM y1ape.
HccnenoBanue cBs3M pabOThl CHIIbI ¢ ©3MEHEHHEM MEXaHUYEeCKON SHEepruu Tena
IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJepKaHNe (CONepPKAHUE MPUKJIATHOTO MOTYJIs1) 4
IIpakTuyeckue 3aHATHSA
[IpakTuueckast pabora: TexHuUueckue YCTpOHCTBA M NPAKTHUECKOE MPUMEHEHHUE: CIUOMETD,
JIBIKEHUE CHAps0B, LENHbIE M PEMEHHBIC IepeAaudd, MOAIIMUIIHUKYA, BOJOMET, KOIED,
MIPYKWHHBIN TUCTOJIET, JBUKEHNE UCKYCCTBEHHBIX CIIyTHUKOB U PAKET.
[IpakTuyeckas padora:
Hcnonb30BaHne3aKOHOBMEXaHUKUAII00bACHEHUS ABIKEHUAHEOECHBIX TENTU I PA3BUTHS
KOCMHMYECKUX HCCIEAOBAaHUM, TPAaHULBI NPUMEHMMOCTH KIIACCHYECKOW MexaHuku. Mmuranus
HEBECOMOCTH

Paznen 3. MoJieky/asipHas Gu3nKa 1 TepMOIUHAMMKA 23 OKO1
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Tema3.1l
(OCHOBEI
MOJIEKYJISIPHO-
KUHETHYCCKOU
TEOPUHU

Conepxanue:

OCHOBHBIE  TOJOXEHUS  MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH. bBpOyHOBCKOE  IBUKCHHE.
Huddysus. Xapakrep IBUKESHUS U B3aUMOACHCTBHS YaCTHII BelecTBa. MoJiesn CTpoeHus ra3os,
AKHJIKOCTEH U TBEPABIX TeJ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THUX Mojesel. Macca u
pasmepbl mosekyn. KommuectBo BemiectBa. [loctosinnas Aoraapo. TerioBoe paBHOBECHE.
Temnepatypa u ee usmepenue. Illkama temmeparyp lLlenbcua. Mogens wnaeanbHOro rasa.
OcCHOBHOE ypaBHEHHE MOJICKYJIAPHO-KHHETHYECKOW TEOPUU HJIAbHOTO Ta3za. AOCOIoTHAs
TEMIIEpaTypa Kak Mepa CpelHEH KUHETHYECKOM SHEPIUM TEIUIOBOTO JABM)KCHHS YacTHIl rasa.
[Ixana temneparyp KenbBuna. YpaBuenne MenzeneeBa-Knaneiipona. 3akon JlansToHa. I'a3oBbie
3aKoHbI. M3omponeccsl B MICAJIBHOM ra3e C IOCTOSIHHBIM KOJMYECTBOM BEILECTBA: M30TEpPMa,
M30X0pa, n3obapa

HpaKTI/I‘leCKI/IC 3aHATHA

[IpakTuueckue padbOTHI:
H3mepenne Macchl Bo3ayXa KIIacCHOM KoMHaTe. McciienoBanne 3aBUCUMOCTH MEXKITY
apaMeTpaMH COCTOSHUSI Pa3pEeKEHHOrO ra3a

JlaGopaTopHble 3aHATHSA

JlabopatopHas pabora 1.M3y4eHre 0JJHOro U3 U30IMPOIIECCOB

Tema 3.2
OCHOBBI
TepMOI[I/IHaMI/IKI/I

Coneprxanue y4eOHOro MaTepuaJa:

TepmoauHamMuueckas cucteMa. BHYTpeHHsIS SHEPTUsi TEPMOJIMHAMUYECKON CUCTEMBI M CIIOCOOBI
ee u3MeHeHus. KonnuecTBo TemaoTel U pabota. BHYTpeHHSIsI SHEPTHsI OJHOATOMHOTO UJI€ATbHOTO
raza. Buapl Teronepenayu: TEMIOMPOBOAHOCTh, KOHBEKIIUS, U3JydeHHUE. |erI0eMKOCTh Tea.
VY nenbHas TEmIOEMKOCTh BellecTBa. KonnuecTBo TEIUIOTHI Mpu Temionepenaye. [lepBoiii 3aKoH
TepMoarHaMuKH. [IpuMeHeHrne mepBoro 3akoHa TEPMOJUHAMUKHU K H30mpolieccaM. ['paduueckas
uHTeprpeTanust padoTel ra3za. TeruioBble MamuHbBL. [IpHHIMIBI JEHCTBHUS TETUIOBBIX MAIIWH.
[IpeoOpa3oBanus 3HEPrUU B TEIUIOBBIX MamMHax. KoadduiueHt nonesHoro neicTsus (manee —
KITHA) tennoBoit wmamumubl. [{ukn Kapuo u ero KIIJ.Bropoii 3akoH TepMOIMHAMUKHU.
HeobpatumocTh porieccoB B mMpUpoIe. IKOJIOTHIECKUE TPOOTIEMBI TEIJIOIHEPTETHKH

HpaKTI/I‘-ICCKI/Ie 3aHATUA

ITpakTruyeckas pabora: M3MepeHue yieinbHON TeMI0eMKOCTH

Tema 3.3
ArperaTHble
COCTOSTHUU
SIBEILIECTBA U
(hazoBbie
[EPEXO0/IbI

Conep:kanue yuyeOHOro MmarepuaJa:

[TapooGpa3oBanue u koHAeHCaNMs. VicnapeHue u kumneHue. Y aeabHas TeioTa mapooopa3oBaHusI.
3aBUCHUMOCTh TeMIEpaTyphl KUIECHHs OT JaBlieHUs. AOCONIOTHAsS W OTHOCHUTENbHAs BIAKHOCTH
Bo3ayxa. Hacermennsnii map. TBepaoe Teno. Kpucrannmuueckue u amopdHbie Tena. AHU30TPOTIHS
cBoiicTB KpuctaywioB. JKunkue kpuctamuibl. CoBpemMeHHble Marepuanbl. IlnaBienue wu
KpucTaymu3anus. Y neiabHas Tersiora miasineHus. CyOnumanus. Y paBHeHHE TEIUIOBOTO OaaHca

OKO02
OKO03
OKO04
OKO05
OKO07
K 1.4
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JlabopaTopHble 3aHATHS

JIaboparopHast pabota 2. OnpenencHue BIaXXHOCTH BO3AyXa

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHOE€ COJACPKAHUC (conepma}me NMPUKJIAAHOTO MOI[y.TIH)

HpaRTn'{ecmle 3AHATHSA

[Ipaktuyeckas pabora: TexHHYECKHE YCTPOHCTBA M IMPAKTHUECKOE MPHUMEHEHHE: TEPMOMETD,
6apometp. Ompenenenue mMacchl BO3AyXa B KOMHATe€ Ha OCHOBE M3MEpEHHH 0O0beMa KOMHAThI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

IIpakTnyeckass pabora: TexHuH4yeckHe yCTPOHCTBAa M MPAKTUYECKOE HPUMEHEHME: JBUraTellb
BHYTPEHHEIO CropaHusi, OBITOBOH XOJIOAWIBHUK, KOHIHIIMOHEP, TUTPOMETP H TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUY TIOIYYEHUsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM UUCJIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUH

Pasznen 4.95exkTpona

HHaAMHKa

25

Tema 4.1

Conep:xaHue y4eOHOro MaTepuaJa:

SHCKTpOCTaTI/IKa

Onexrpuszauus Tela. ODJIEKTpUYEeCKUi 3apsn. [IBa Buaa ayekTpudeckux 3apsnoB. lIpoBonHukw,
JTUBJIEKTPUKU U MOJIYIIPOBOJIHUKU. 3aKOH COXPAaHEHUs 3JIEKTPUUECKOro 3apsiia. BzanmonelictBue
3apsanoB. 3akoH Kynona. Onexrpudeckoe none. HanpsoxeHHOCTD 2stekTpudeckoro nosi. [Ipunnun
CYNEPIO3UIMN JJICKTPUIECKUX ToJel. JIMHUM HanpsHKeHHOCTH 3JeKTpudeckoro mois. Pabora
cwl anekTpocrarnyeckoro mnons. Ilorenuman. PasHocte mnoreHuumanos. IlpoBonHuku u
IUDJIEKTPUKU B AIEKTPOCTATUYECKOM ToJ1€e. JIUANeKTpruIecKas IPOHULAEMOCTh. DJIEKTPOEMKOCTb.
Kongencarop. D1eKTpOeMKOCTh IJIOCKOTO KOHJIEHCATOPA. DHEPIHUsl 3apsyKEHHOTO0 KOHJEHCATOpa

[IpakTyeckue 3aHsATHS

HpaKTI/I‘lCCKaﬂ pa60Ta: I/I3MepeHI/Ie QJICKTPOCMKOCTHU KOHJACHCATOPa

Tema 4.2

Conep:xaHue y4eOHOro MaTepuaJia:

[TocTOosTHHBIN
PIEKTPUYECKHI TOK.
ToKHU B pa3nuyHBIX
cpenax

ONEKTPUUYECKUN TOK. YCIIOBUS CYLECTBOBAHMS 3JIEKTpHUYecKoro Toka. Mcrounukum Toka. Cuna
toka. [locrosuubiii Tok. Hampstkenue. 3akoH Oma Juisi ydacTka IeNu. ODJIEKTPUUYECKOE
CONIPOTHBIIEHUE. YIETBbHOE CONPOTUBJIEHHE BemecTBa. IlocienoBarenpHoe, MNapalielbHOE,
CMEIIaHHOE COEAMHEHUE TMPOBOAHUKOB. PaboTa snextpuyeckoro toka. 3akoH J[xoyns-Jlenna.
MOLHOCTD 3JIEKTPUYECKOTO TOKAa. ODJIEKTPOABMXKYIIAsl CUJIa W BHYTPEHHEE COIPOTUBIICHHUE
WCTOYHMKA TOKa. 3akoH Owma g mojHOM (3aMKHYTOM) dnekTpudeckoi 1enu. KopoTkoe
3aMbIKaHUE.

DNeKTpOHHAas MPOBOAMMOCTbH TBEPIABIX METAJIOB. 3aBUCHUMOCTH CONPOTHUBIEHHUS METAJIOB OT
TeMieparypbsl. CBEpXMpPOBOIUMOCTb. DJIEKTPUYECKUI TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBeHHass W MPUMECHAs MPOBOJUMOCTb TOJIYIPOBOIHHKOB.
CaoiictBa p-n-nepexona. IlomynpoBogHUKOBBIE MPUOOPHI. DIEKTPUYECKH TOK B pacTBOpax H

paciuiaBax 3JIEKTPOJIMTOB. DJICKTPOJIUTHYECKAS] AUCCONHUALMS. DIICKTPOJIN3. DJIEKTPUUECKUN TOK

OKO1
OKO02
OKO03
OK04
OKO05
OKO07
K 1.4
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B razax. CaMOCTOATENbHBINA U HECAMOCTOATENbHBIN pa3psia. Monnus. [lnazma

JlaboparopHble 3aHATHSA

JlaboparopHast pabota 3. M3yueHne cMEIIaHHOTO COSTMHEHUS PE3UCTOPOB.
JlabopatopHas pabora 4. Vi3MepeHue 3JeKTPOABHKYIIECH CHUIIbI HCTOYHMKA TOKA H €T0
BHYTPEHHETO COIPOTUBJICHUS

Tema 4.3
MarauTHOE moJe.
DJIEKTpOMarHuTHas
HTYKIUST

Conep:kaHue y4eOHOro Mmarepuasa

[TocrossHHbIE MarHuThl. B3auMoneicTBHME NOCTOSHHBIX MAarHuTOB. MarHutHoe moje. BekTop
MarHuTHOM MHAyKUuud. [lpunnun cynepno3unuu. Jlunun maruutHoi nHaykuuu. Kaprtuna nuamii
MAarHUTHOM WHIAYKUHUM TOJ MOCTOSHHBIX MArHUTOB. MarHuTHOE NOJIE MPOBOJHHKA C TOKOM.
Kaptuna nuHMi 1011 AJTMHHOTO MPSMOIO MPOBOJHUKA M 3aMKHYTOI'O KOJBLEBOI'O IMPOBOJAHUKA,
KaTymku ¢ TokoM. OnbIT Opcrena. BzanmonelictBue npoBoiHUKOB ¢ TokoM. Cuila Amriepa, ee
Moayap U Hampasienue. Cwia JlopeHna, ee MOAyJib M HampaBieHue. /[BUKeHHe 3apsKEeHHOM
YaCTHUIBl B OJJHOPOJHOM MarHUTHOM Tosie. Pabota cuibl Jlopenna. SIBjieHne 37€KTpOMarHuTHOM
nHaykuud. [lotok BekTopa MarHuTHOM MHAYKUMH. DJC MHAYKUMU. 3aKOH 3JIEKTPOMArHUTHOM
unnykiuun Papanes. BuxpeBoe snekTpuyeckoe mojie. DJIEKTPOIABIKYIIAS CHJla HHAYKIHH B
MIPOBOJIHUKE, JBMXXYIIEMCS MOCTYNATEIbHO B OJAHOPOJAHOM MarHUTHOM moise. [lpaBuno Jlenna.
NunyktuBHOCTh. SABnenue camomuaykiuu. DJIC caMOMHIYKIIMU. DHEPrusi MAarHUTHOTO IO
KaTYIIKHA C TOKOM. DJIEKTPOMarHuTHOE T0JIe

[IpakTyueckue 3aHsATHS

HpaKTH‘IGCKI/Ie pa6OTLII I/IzyquI/Ie MAarauTHOI'O ITIOJIA KaTYHIKU C TOKOM. HccnenoBanue neicTBUSA
IOCTOAHHOI'O MarouTa Ha paMKy € TOKOM

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota 5. V3ydeHue siBJIeHUS 3JIEKTPOMAarHUTHON MHIYKIIHH

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJepxkaHNe (ColepPKaHUue MPUKJIATHOT0 MOAYJIs1)

IIpakTHYecKHe 3aHATHA

[IpakTuueckast pabora: TexHHUYECKHE YCTPOWCTBAa M MPaKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOT,
JJIEKTPOMETP, KOHJEHCATOP, KONUPOBAIBbHBIA ammapar, CTPYWHBIA IIPUHTEp, aMIIEpMETp,
BOJIBTMETD, peocrar, VMCTOYHHMKHN TOKA, 3JIEKTPOHArPEBATEIbHBIE puOopHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONMPOTHUBIICHHSI, BAKYYMHBIH MO/, TEPMUCTOPHI U
(GOTOpPEe3UCTOPhl,  MOJYNPOBOJHUKOBBIM  JUOJ,  TajbBaHWKA,  IOCTOSHHBIE  MAarHUTHI,
JJIEKTPOMArHUTBHI, 3JIEKTPOABUTATEINb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTULI, MHIYKLIUOHHAs I1€Yb.
ITpakTueckas pabota: Mepbl 37€KTpoOE30NaCHOCTH, IEKTPOCTaTUYECKasl 3allUTa, 3a3eMJIEHUE
AJIEKTPONTPUOOPOB, KOPOTKOE 3aMBIKaHUE

Pa3pen 5.Kosed0anust M BOJIHBI

22
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Tema 5.1
MexaHndeckue 1
AIIEKTPOMArHUTHBIC
KoJIeOaHU

Coaep:xaHue yueOHOro MaTepuasia

KonebarenbHas cucrema. CBoboanble koneOanus. ["apmonndeckue konebanus. [lepuon, yactora,
amruTyaa u ¢asza konebanuid. [IpykuHHBI MasTHUK. MaTeMaTHUeCKUi MasTHUK. YpaBHEHHE
rapMOHUYECKUX KosebaHui. KuHemaTnueckoe M JMHAMUYECKOE OINUCAHHE KOJIEOATEIbHOIO
nBwkeHus. IlpeBpamieHue »HEPrUUM MPU TapMOHMYECKHX KojeOaHusxX. CBS3b aMIUIUTY.IBI
KoJle0aHUH MCXOAHOM BEJIMYMHBI C aMIUIMTYJOH KojeOaHWi ee CKOPOCTHM M YCKOPEHHUS.
KonebarenbHblit KOHTYD. CBoOo1HBIE 3JIEKTPOMAarHUTHBIE Kose0aHus
B MJCAIBHOM  KoJe0aTeIbHOM  KOHType.  AH@JIOTUS  MEXIy  MEXaHUYEeCKUMH U
AJIEKTPOMArHUTHBIME ~ KosieOanussmMu. @Popmyna TomcoHa. 3akoH COXpaHEHHs HHEPIUU B
ujeaIbHOM Koje0aTeIbHOM KOHType. BbIHYX/JeHHble MexaHuyeckue KojeOaHus. Pe3oHaHc.
Pezonanchas kpuBas. BpIHyXIEHHBIE JIIEKTpOMarHuUTHBIE KojieOaHus. llepeMeHHBIN TOK.
CuHycOMJAIBHBII TNEPEMEHHBI TOK. MOIIHOCTE NEPEMEHHOrO TOKa. AMIUIMTYJHOE U
JeWCTBYIONIEEe 3HAUEHUE CHIIBI TOKA M HanpsokeHus. Tpancopmarop. [IponsBoncTso, nepeaaya u
noTpeliIeHne 3IEKTPUIECKO 3Hepruy. DKOIOIHYECKUE PUCKU IIPU IPOU3BOJICTBE IEKTPUUECKOM
sHepruu. KynpTypa ncIonb30BaHMs 3JIEKTPOIHEPTUHU B IOBCETHEBHON KU3HH

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckue paboTHI:

HccnenoBanue 3aBUCUMOCTH TIEPUO/Ia MAITBIX KOJICOAHUH TPy3a HA HUTH OT JUTHHBI HUTH ¥ MacChI
rpy3a. MHccnenoBaHue mNEpeMEHHOTO TOKa B I€NM M3 IOCIEIOBATEIbHO COEJUHEHHBIX
KOHJICHCATOpa, KaTYIIKH
U pe3ucTopa

Tema 5.2
MexaHu4ecKkue 1
PIIEKTPOMAarHUTHBIE
BOJIHBI

Conep:xaHue yueOHOro Marepuaa

MexaHuyeckue BOJHBI, ycioBHs pacnpocTpaneHus. llepuoa. CkopocTh pacnpoCTpaHeHHs M
JuTiHa BOJIHEL. [lonepeunsie u npoaosabHbIe BoJHBL. MHTepdepenius n nudpaxins MeXaHndYeCKUx
BOJH. 3ByK. CKOpocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa. DNEeKTpOMarHuTHbIE
BOJIHBI. Y CITOBHS U3JIYYEHHUSI DJIEKTPOMAarHuTHBIX BOJIH. B3anmHuast opueHTanus Bektopos E, B u v
B DJJIEKTPOMarHUTHOW BOJHE B Bakyyme. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpaXKEHUE,
npesoMiieHre, nossipuzanus, audpakaus, naHTepdepennrs. CKOpoCTh AIEKTPOMArHUTHBIX BOJIH.
[[Ixana >7eKTPOMarHUTHBIX BONH. [IpuMeHEeHHE >EeKTPOMAarHUTHBIX BOJIH B TEXHHKE U OBITY.
[IpuHIMTIBI  paguoCBsI3u W TeleBUleHUS. Panunosiokanusa. ODJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpY>Karolllen CpeJibl

Tema 5.3
OnTuka

[IpssMonuHENHOE pacnpocTpaHEeHUe cBeTa B ogHOpoAHOU cpene. JIyu cBera. OTpakeHue cBerta.
3akoHbl oTpaxkeHHst cBeTa. [locTpoenue n3obpaxenuil B miockoM 3epkaie. [Iperomnenue cBera.
3aKkoHBI TpeTOMIICHHS cBeTa. AOCOMIOTHBIN TOKaszarenb mpenomieHus. [lomHoe BHyTpeHHEe
oTrpaxxeHue. IlpenenbHbIi yroa NOJHOTO BHYTPEHHEro oTpaxkeHus. Jucnepcus ceera. ClioKHBIN
coctaB Oesnoro cBera. [[Ber. CoOuparoniye u paccenBaroniye JUH3bL. TOHKas JruH3a. DOKYyCHOE

OKO02
OKO04
OKO05
OKO07
[IK 1.4
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paccTosiHAE M ONTHYECKas CHjia TOHKOM JuH3BL IlocTpoeHue m3o0pakeHHid B COOMpPAIONINX U
paccenBaronMx JuH3ax. DopMylia TOHKOM JHMH3bl. YBelIW4YeHue, AaBaeMoe JInH30u. [Ipenensl
INPUMEHUMOCTH T€OMETpHUecKoi onTuku. MuTtepdepenuus cera. KorepeHTHbIE HCTOUYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHLMOHHON KapTHHE OT ABYX
crH(]A3HBIX KOTePEHTHBIX MCTOYHUKOB. udpakmus cera. udpaxknuonHas pemerka. YcioBue
HaOMIOACHUS TJaBHBIX MAaKCUMYMOB IIpM MAJCHUHM MOHOXPOMATHYECKOIO CBETa Ha
aQpaknuoHHyto pemetky. [lonspusanms cBera

HpaKTI/ILICCKI/Ie 3aHATUA

ITpakTuyeckas pabora: Habmronenue nucnepcun cBeTa

JlaGopaTopHble 3aHATHSA

JIaboparopHas pabota 6. MI3MepeHune nmokasaress MpeJoMIICHHUs CTEeKIIa
JlabopaTtopHas pabota 7. VccienoBanue CBOWCTB H300paKEHU B TMH3AX

IIpodeccHoHATLHO OPHEHTHPOBAHHOE COePKaHME (Coep:KaHHe PUKJIATHOTO MOTYJIsI)

HpaKanecmle 3aHATHUSA

IIpakTuyeckas pabora: TexHHuUeckue yCTPOHCTBA M NPAKTUYECKOE IMpPHUMEHEHHE: ceiicMorpad
JJIEKTPUYECKUN 3BOHOK, I'€HEpPATOp MEPEMEHHOI0 TOKA, JMHHUHU JJIEKTPOIIEpPENad, My3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE M MEIULMHE, panap, palluONpPHUEMHUK,
TEJEeBU30p, aHTeHHa, TenedoH, CBY-nieus, ouky, jaymna, ¢oToamnmnapar, NPOEKIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAs peleTKa, NOISPOHI, TEIECKOI.
[IpakTnueckast pabora: Bunel mznydenuil. Buabl cnektpoB. CnekTpbl ucnyckanus. CHEKTpbl
nornomeHus. CnektpanbHblii aHanu3. CHekTpajibHble KIAacChl 3Be3l. YIbTpaduoieToBoe
nznyyenue. MudpaxpacHoe uznyuenue. Penrrenosckue myuu. Mx npupona u cpoiictBa. [llkana
9JIEKTPOMATrHUTHBIX U3J1y4YE€HUN

Pa3zgen 6.0cHOBEI ¢

nenuaJbHON TCOPHH OTHOCUTECJIBbHOCTH

Tema 6.1
OCHOBBI TEOPUU
OTHOCUTEIIBHOCTH

Conep:xanue yueOHOro Marepuasa

I'paHnnpl  NPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locTymarel cnenuanbHOM — TEOpUH
OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTb MOJYJISA CKOPOCTH CBE€Ta B BaKyyMe, IIPUHLHII
OTHOCHTEJIBHOCTH ONHIITEMHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH W
COKpallleHHe JJIMHBL. DHEpPrusi U MMILYyJIbC CBOOOAHOHM wacTuilsl. CBsi3b Macchl C DHEpPrued u
HMMITYJIhCOM CBOOOHOM YaCTHUIIbI. DHEPTHUS IMOKOsI CBOOOTHON YaCTHIIBI

OKO1
OKO02
OK04
OKO05

Paznen 7. KBantoBasi pusuka

14

Tema 7.1
JIIEMEHTBI
KBAaHTOBOU ONTHKU

Conep:kanue y4yeOHOro marepuasa

®oronsl. Dopmyrna [lnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTONH. DHEPTUs U UMITYILC (DOTOHA.
OtkpeiTne u uccienoanue (ororpdexra. Ompite A.I'. CroneroBa. 3akonbl (ororddexra.

VYpaBuenue DiHmreitHa 1 Gotorddexra. "KpacHast rpanuna” gotorddexra. JlaBaenue cpera.

OKO1
OKO02
OKO04
OKO05
OKO07
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Onbitel [1.H. Jlebenea. XuMuueckoe JeMCTBUE CBETA

Tema 7.2
CtpoeHue aToMa

Conep:kanue y4ye0OHOro Mmarepuasa

Monens atroma Tomcona. OnbiTel Pesepdopa mo ucciienoBanuio crpoeHust aroma. Ilnanerapaas
Mozenb aroma. [loctynatel bopa. M3nyyenune u nornouieHre (pOTOHOB MpU MEpexojie atoma C
OJIHOTO YPOBHsI 3HEPIUM Ha JIpyroi. Buael ciektpoB. CriekTp ypoBHEH 3HEpPruu aroma BOJIOPOAA.
BonnoBeie cBoiicTBa wyactuil. Bosnbl ge  bpoins. KopnyckynspHO-BOJHOBOM — JTyaiau3m.
Judpaxius 351eKTpoHOB B KpucTaiuiax. CIIOHTaHHOE U BBIHYXKJIEHHOE U3ITydeHHEe. Y CTPOMCTBO U
MpUHIMI paboTHI J1a3epa

[IpakTrueckue 3aHATHS

[IpakTuueckas pabora: HabmoneHue TuHERYaToro crekTpa

Tema 7.3
ATOMHOE SI7PO

Coaep:xaHue yueOHOro MaTepuaJia

Metonabl HaOMIOAEHUST W PETHCTPALMU 3JIEMEHTapHbIX 4YacTull. OTKpBITHE PaJIdOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHnio coctaBa paJuoakTHBHOTO m3nydeHus. CBolcTBa anbda-,
Oera-, raMMa-u31y4yeHus. BiusHue paJloakTUBHOCTH Ha JKUBbIE OpraHn3Mbl. OTKpBITHE IPOTOHA
u HeltpoHa. Hyknonnas moznens sanpa I'eiizenOepra-lBanenko. 3apsn aapa. MaccoBoe 4uciio
anpa. U3otonsl. Anbda-pacnan. DIeKTpOHHBIA U MMO3UTPOHHBIN OeTa-pacna. ['aMma-u3nyyeHue.
3aKoH PaJMOAKTUBHOIO pacraja. DHEprus CBSI3M HYKIOHOB B sjape. fnepHsle cuibl. [ledekr
Macchl saapa. SAnepHsle peakuuu. [eneHue u cuHTe3 saep. fAnepHbiil peakTop. TepmosnepHbIi
cuHTe3. [IpoOremMbl U MEPCHEKTUBBI SIEPHON DHEPreTUKH. DKOJOTUYECKHE AaCIEKTHI sIEpHOU
DHEPreTUKU.  OJEMEHTapHble  4yacTUlbl.  OTKpeITHE  NO3UTpOoHA.  DyHIaMEHTAJIbHBIC
B3aUMOJCHCTBUSA

[IpakTueckue 3aHATHS

ITpakTryeckas pabora: MccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusm)

IpodeccoHaILHO OPHEHTHPOBAHHOE CO/IEPKaAHME (COTePKAHUE MPUKJIATHOTO MOXYJIs1)

HpaKTI/I‘leCKI/Ie 3aHATUA

[IpakTuueckas pabora:

1. lenoBas urpa: IloHATHS, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOT'O IO3HAHMS: SIBICHHE,
Hay4HbId (pakT, rumoTe3a, Gu3ndecKkas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHHE, DKCIEPUMEHT,
MOJIETUPOBAHUE, MOJEIIb, U3MEPEHHUE.

2. [Ipaktnyeckas pabora: TeXHUYECKHE YCTPOICTBA U IPAKTUIECKOE IPUMEHEHHUE: (POTOIIEMEHT,
¢doromaTunK, CONHEYHas Oarapes, CBETOJIMOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBIM KOMIBIOTED,
J03UMETp, Kamepa BunbcoHa, siepHblil peakTop, aToMHasi 6omba

[IK 1.4

Pa3nes 8.9s1eMeHTHI aCTPOHOMMH U aACTPOPHU3NKH

Tema 8.1
JJIEMEHTEI

Conep:xanue yueOHOro MaTepuasa

Bun 3Be3qnoro Heb6a. Co3Be3aus, pKHUE 3BE3/bl, TUIAHETHI, UX BUAMMOE JIBIKeHHE. ConmHEUHast

OKO1
OKO02
OKO03
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ACTPOHOMHHU U
acTpopu3uKu

cucrema. [lmanersl 3eMHONM rpynmnbl. Ilnanersi-rurantsl. Manble Tena CONHEYHOM CHCTEMBI.
Connue, gorocepa u armochepa. ConHeuHast akTUBHOCTb. Vcrounuk sHeprun CosHLA U 3BE3].
3Be31pl, MX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, paauWyc, TeMIepaTypa, HX
B3aUMOCBA3b. 3BE€3/lbl IVIABHOW IMOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTB'" NS
3B€3]] IJIaBHOM  IOCJEN0BaTeIbHOCTH. BHyTpeHHee crpoeHue 3Be3l. CoBpeMEHHBIE
IIPECTABICHUS O MPOUCXOKAECHUH U dBoonny CosHIa U 3B€31. OTallbl )KU3HU 3Be3. MIeuHbIi
I1yts - Hama [Nanaktuka. CnupanbHas CTpyKTypa ['anakTuku, pacupeeneHue 38e3/, ra3a u nblIu.
ITonoxenne u pBwxenue ConHua B [amaktuke. [lnockas u cdepuyeckas HOJICUCTEMBI
lNamaktuku. Tunel ranaktuk. PaguoramakTuku M KBasapbl. UepHbIE IBIPHI B sIpax TaJaKTHK.
Bcenennas. Pacuiupenne Bcenennoii. 3akon Xa66mna. Paz0Oeranue ranaktuk. Teopust bonbiioro
B3pbIBa. Mojnenb «ropsueil Beenennoii». Macmitabnast ctpykrypa Beenennoil. MeraranakTuka.
Heperniennble npo0aeMbl aCTPOHOMUU

OKO05
OKO07

Bcero:

108
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3. YciaoBus peaju3anvy NporpaMMbl 0011e00pa3oBaTeIbHON U CHUNIMHBI

3.1.Tp660BaHHH K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevYeHuIo.

Peanuzamuss mporpaMMbpl JIHCHUIUIMHBI OCYIISCTBIISIETCS Ha 0a3e ydeOHOro kaOWHETa
«DPU3UKNY.

B cootBerctBum ¢ TpeboBanusmMu GI'OC COO k MatepralbHO-TEXHUISCKOMY 00€CIICUCHHIO
yuebHoro mpoiiecca 0a30BbIii ypoBeHb Kypca (PU3MKM Ha YpOBHE CpeaHero olmiero oOpa3zoBaHUs
M3Yy4aeTcsl B yCIOBUSIX KaOWHETa (PU3UKH.

B kabunere ¢pu3uku mmeeTcs He0OX0aUMOe JabopaTopHOe 000PYI0BAHUE ISl BHITIOJHEHUS
yKa3aHHBIX B IPOTpaMMe 10 (PU3MKE MPAKTUIECKUX padoT U IEMOHCTPAIMOHHOE 000PYIOBaHHE.

JleMoHCTpalnoHHOE 000pyI0BaHNE 00ECIIEUNBAET MOCTAHOBKY MEPEUYUCIEHHBIX B IpOrpaMme
no (u3MKe KIIOYEBBIX JAEMOHCTPALUN A HWCCICNOBAaHHMS HM3Y4YaeMBbIX SIBICHUH W MPOIIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUI.

JlaboparopHoe oOopymoBaHUE sl JTA0OPATOPHBIX W MPAKTHYECKHX paboT B BUJC
TEMaTHYECKUX KOMILIEKTOB 00€CIIeYMBACTCIB pacuére OJHOIO KOMILUIEKTa Ha JBYX OOYyYaromIuXcs.
TemaTnueckne KOMIUIEKTHI J1TaOOpaTOPHOro O0OpYIOBAaHUS IMOCTPOEHBI HA  KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIIOTOBBIX U LU(GPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIbHBIX
CHCTEM B BHJIE IIU(PPOBBIX JTa00OpaTOPHUI.

Ob6opynoBanue yueOHOro kabuHera:

- TOCAJI0YHbBIE MECTA MO KOJMYECTBY 00YJarOIIUXCS;
- pabouee MeCTO MpenoaBaTes;

- KOMIUIEKT y4eOHO-HarIsAHbIX 10COOUI;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJJaHKS JUIs1 IPOBEPOYHBIX paboT;

- mpoeccroHaIbHO OPUEHTUPOBAHHBIC 33JaAHHUS;

- MaTepHaJIbl HK3aMeHa.

TexHuueckue cpeicTBa 00y4eHus:

- IEPCOHATBHBIN KOMITBIOTEP C JIMIIEH3MOHHBIM ITPOTPAMMHBIM 00eCIIeUeHUEM;
- IPOEKTOP € IKPAHOM.

[lepedeHb 1EMOHCTPALMOHHOTO U JIAOOPATOPHOTO 00OPYAOBAHUS:

[Tudposas nabopaTopus 1o (pu3MKe A MPeroaaBaTes;

[udposas nabopaTopus 1o ¢pusmke A1 00yJaromerocs,

Becrsl TexHUUECKUE ¢ pa3HOBECAMU;

KomrmiekT 1st 1a60paTopHOro NpakTUKyMa IO O THKE;

KommexT [u1st 1abopaTopHOro MpakTHKyMa 0 MEXaHUKE;

Kommekt  ams  ;mabopaTOpHOTO — MpakTHKymMa IO MOJIGKYJISpHOW  (usuke
U TEPMOIMHAMUKHY;

7. Kommurekr TUTSt 71a00paTOpPHOTO MpaKTHKyMa o ANEKTPHUECTBY
(c renepaTropom);

8. Kommurekt it u3y4eHus: BO3OOHOBIISIEMBIX MCTOYHUKOB SHEPTHH (COIHEYHOW, BETPOBOM
SHEPruu, OMo-, MEXaHUYECKON U TEPMOIJIEKTPUUECKOIN SHEPTeTUKH);

9. AmmepmeTp 1abopaTOpPHBIN;

10. BonbT™eTp 1abOpaTOpHBI;

11. Konopumerp ¢ HaOOpOM KalIOpUMETPHUUECKHX Tell;

12. Tepmometp 1abopaTOpHBIi;

13. Kommurekr TUTSE M3YUCHHUSI OCHOB MEXaHUKH, MTHEBMATHKH
¥ BO30OHOBJISIEMBIX HCTOYHUKOB YHEPTUH;

14. Bapometp-anepous;

15. bnok nuTaHus peryaupyeMblii;

16. Beb-kamepa Ha TOJABHKHOM IITATHUBE;

17. Buneokamepa asist paboThl ¢ ONITHYECKUMU PUOOpamMH;

18. I'eneparop 3ByKOBOM;

ouhkwndE
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19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

['urpometp (cuxpomerp);

['py3 HaOOpHBIii;

JrnHamomeTp 1eMOHCTpallMOHHbIN;

KoMruiekT nocyibl 1I€MOHCTPAIMOHHON ¢ TPUHAIICKHOCTSIMU;
MaHOMETp KUJIKOCTHOM JI€MOHCTPAllMOHHBIN;

Mertp 1eMOHCTpaMOHHBIN;

MuUKpOCKOIT IEMOHCTPALIMOHHBIH;

Hacoc BakyymHbI11 KoMOBCKOrO;

CTOJIMK IOIbEMHBII;

[ITaTuB TEMOHCTPAIIMOHHBIN (PH3NIECKHIA,

DJIEKTPOIUIUTKA;

Habop neMoHCTpallMOHHBIN IO MEXaHUYECKUM SIBJIICHUSIM;
Habop neMoHCTpaloHHBIH [0 TUHAMUKE BPalaTeIbHOTO JIBH)KEHUS;
Habop neMoHCTparmoHHbIH 10 MEXaHUYECKUM KOJICOAHUSIM;
Habop nemMoHcTpaloHHBIM BOTHOBBIX SIBJICHHIA;

Benepko Apxumena;

Mastauk MakcBea;

Habop ten paBHOrO 00BEMA;

HaGop ten paBHOI Macchl;

[Tpubop miia nemMoHCcTpanuu aTMoc(hepHOro JaBJICHHUS;
[Ipr3Ma, HaKJIOHSIOIIASICS C OTBECOM;

Pbryar neMoHCTpalMOHHBIH;

Cocysl coO0IIaomuecs;

CrakaH OTJIMBHOW J€MOHCTPALlUOHHBII;

TpyOxa HproToHa;

[Tap IMTackans;

Habop neMoHCTpaliOHHBIN TT0 MOJIEKYJISIPHON (DM3UKE U TETUIOBBIM SIBIICHUSIM;
Habop neMoHCcTpaloHHBIH 10 Ta30BBIM 3aKOHAM;

Ha6op xanmmisapos;

TpyOka 7151 IeMOHCTPAIIUU KOHBEKIIUH B KUKOCTH;
[{umuHapHl CBUHIIOBHIE CO CTPYTOM;

[Tap ¢ xonbLOM;

BEICOKOBOJIBTHEIN HCTOYHUK;

I'enepatop Ban-ne-I'paada;

Ho3nmerp;

KamepToHbI Ha p€30HAHCHBIX SIIHUKAX;

Kommiiekr  mpubGopoB W TPUHAAJIEKHOCTEH  JJI1  JEMOHCTPAllUM  CBOWCTB

SJICKTPOMArHUTHBIX BOJIH;

56.

KomrmutekT pruOopoB JUTSt N3y4YeHUs MIPUHIUIIOB paguonpuema

" paguoricpeaaiu,

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

Kommuiekt npoBonios;

Marsut n1yrooOpas3Hblii;

MarHur nojaocoBOM 1€MOHCTPAlMOHHBIN;

MaiuHa snexkrpodopHasi;

MasTHHK 3JI€KTPOCTATUYECKUI;

Habop no n3yueHnio MarHuTHOTO MoJIst 3eMJIH;

Habop nemoHcTpalioHHBIM 10 MArHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB;
Habop neMoHCcTpalinoHHBIH O TOJTYIPOBOJHUKAM;

Habop nemoHcTpalioHHBIH [0 MOCTOSHHOMY TOKY;

Habop neMOHCTpalMOHHBIH MO AJIEKTPUYECKOMY TOKY B BaKyyMe;
Habop nemMoHCTpaloHHBIH 110 3JeKTPOAMHAMHUKE;

Habop anst neMoHCTpauy MarHuTHBIX TOJICH;

HabGop m1st teMoHCTpariu 3JeKTPUIECKHUX TOJICH;
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70. TpanchopmaTop yueOHBIH;

71. ITanouka CTeKIISIHHAS;

72. ITanouka >00HUTOBA;

73. Tlpubop Jlenua;

74. CTpenku MarHUTHBIE HA IITaTUBAX;

75. CyitaH 3J1€KTpOCTaTHUECKHUI;

76. IlTaTuBBI H30JIUPYIOIIHE;

77. DrnekTpoMarHuT pa30opHBIii;

78. HabGop neMOHCTpaIlMOHHBIN TI0 TEOMETPUUECKON OTITHKE;
79. Habop neMoHCTpalMoHHbIH 110 BOJHOBOW OITHKE,

80. Cnektpockon ABYyXTpYOHBIH;

81. HaGop cnekTpanbHbIX TPyOOK C HCTOYHUKOM MTUTAHHUS;
82. YcranoBka nis uzydeHus Gporodddekra;

83. Habop nemoHCcTpanoHHbIH 110 noctosiHHO [Tnanka;

84. KoMIUIeKT HarsIHBIX MOCOOUH JIJIsl TOCTOSIHHOTO UCTIOIb30BAHUS;
85. Komruiekt mopTpeToB 11t opopMIIeHHsI KaOUHETa;

86. KoMIuIeKT qeMOHCTpallMOHHBIX Y4eOHbIX TaOIHII.

Nudopmanuonnoe odecrneyeHue 00ydeHHus

Jliga peanu3zanuy NPOTrpaMMbl JAUCHUIIIMHBL OMOMUMOTEYHBIH (OHA HMMEeT NeYaTHble U
AIIEKTPOHHBIEC YUEOHUKH.

OcCHOBHbBIE HCTOYHUKHU:

1. Jmutpuea B.®. ®Ousuka mist npodeccuii ¥ CHEIUATBHOCTEH TEXHUYECKOTO MPOUIIs:

yueOHUK 11 00pa30BaTENIbHBIX YUPEKICHUH cpea. mpod. odpazoBanus. — M., 2022.

2. JImutpueBa B.®. ®usuka mis npodeccuii U CIeNUaIbHOCTEH TEXHHYECKOTO MPOQUIIS.
COopHuK 3ama4: y4e0. mocodue st 00pa30BaTEIbHBIX YUPEKACHUN cpel. mpod. oOpa3oBaHUs. —
M., 2023.

3. Tpodumona T.N., dupcos A.B. dusuka. CnpaBounuk. — M., 2022,

4, Oupco A.B. dusuka i npodeccuid U CHEUUANBHOCTEH TEXHMYECKOIO U
€CTeCTBEHHOHAY4YHOTO Npoduiieil: y4eOHUK [uid 00pa3oBaTeNbHBIX YUpeXAeHUH cped. mpod.
oOpasoBanus / nox pen. T. U. Tpodumonoit. — M., 2023.

JlonoJiHUTeIbHbIE HCTOYHUKH:
1. Camoiinenko IT.M. COopHuK 3amau M BONpPOCH MO (uU3MKe: yuyeOHOoe mocobue ams

CTYAECHTOB 00pa30BaTENbHBIX YUpPEXKJICHUH cpeaHero mnpodeccuoHaabHoro obpaszoBanus / I1.H.
Cawmoiinenko, A.B. Ceprees — M.: M3naTensckuii neHTp «Akagemus», 2023.

2. Jlykammn B.M. CoOopuuk 3amau no ¢wusuke, B.W. Jlykammn, E.B.MBaHoBa. — M.:
IIpocsemenue, 2023.

3. Kabapmua O.®. ®usuka: CripaBovyHbIE MaTepHaibl: YIeOHbIE TOCOOUS TSl ydamuxcs. -
M.: IIpocemenue, 2022.

4. PeivkeBnu A.Il. ®@usmka. 3amaunuk. 10 — 11 ki.: mocobue ms 001meo0pa3oBaTEIbHBIX
yupexaenuit / A.Il. PeimkeBuu. — M.: [lpoda, 2022.

5. ®usuka B TabIMIAX YHMBEPCAJIBHOE CHPABOYHOE IOCOOHME JUIs IIKOJBHUKOB U
aOUTypUEHTOB.

Ilepeyenb UHTEpHET-pECYPCOB:
1. Enunas KOJUIEKLUS U(pPOBBIX 00pazoBaTeIbHbIX pecypcoB.—Pexum

nocryna:http://school-collection.edu.ru/catalog/pupil/?subject=30;
2. KM-mikomna. — Pexxum nocryma: http://www.km-school.ru/;
3. OTkpsITast pusnka.—Pexxum nocrymna:
http://www.physics.ru/courses/op25part2/design/index.htm;
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4. Inardopma AKnacc — Pexxum nocryna: http://www. yaklass.ru /;Poccuiickas
aNIEKTPOHHasI mKona — Pexxum nocryma: http://www.resh.edu.ru/;

5. ®usuka.ru. —  Pexum

JOCTyIa:

http://www.fizika.ru;

6. ®UIIN (BIIP 11 knacc) — Pexxum noctyma: http://www.fipi.ru /;9nekrpoHHblid yaeOHHK—
Pesxum mocryma:http://www.physbook.ru/.

4. KoHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOECHHS TMCIHUIIIHUHbI

KoHTpoib M oOleHKa pe3yabTaTOB OCBOCHHS 0O0IIECO0pa30BaTENBbHON  UCIUILIHHBI

PacCKpBIBAIOTCS Yepe3 AUCHUIUIMHAPHBIC PE3YNbTaThl, HaNpaBleHHbIE HAa (OPMHUPOBAHHE OOIIUX U

HpO(i)eCCI/IOHaJ'II)HBIX KOMIIETEHIIUH 110 pa3aciiaM U TCMaM COACPIKAHUS yqe6Hor0 MaTtepuaia.

Koa u HaumeHoBaHue
(opMupyeMBbIX KOMIIETEHIM I

Pasznea/Tema

Tun oueHoOYHBIX
MepONnpHUATHH

OK 01. Bsibupats cmoco0bl
pereHus 3ajay
po¢eCCuOHATBHON JEATEIHHOCTH

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

Pasgen 4. Temsr 4.1.,4.2., 4.3

MpoQeCCHOHAIBHON e TENHHOCTH

NPUMEHATENBHO K PasiMyHbIM Pasnen 5. Temsr 5.1., 5.2, 5.3.
KOHTCKCTaM Paznen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1
ITo/c
OK 02. Hcnons3oBate Paznen 2. Temsr 2.1., 2.2, 2.3.
COBpEMEHHBIE cpeacTBa IIOMcKa, Paspen 3. Temsr 3.1., 3.2., 3.3.
AHaIn3a u MHTCPNPCTAlVHN Pasnen 4. Temsr 4.1., 4.2, 4.3
MH(OpMaLiH Paznen 5. Temnr 5.1., 5.2, 5.3.
1 WH()OPMANMOHHBIE TEXHOJIOTHH Pasnen 6. Tema 6.1
ISt BBIIOJIHEHHS 3a71ay

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1
ITo/c

OK 03. [TnanupoBaTh|
U pEaJM30BBIBATH  COOCTBEHHOE
nmpodeccuoHaIbHOE

12§ JMYHOCTHOE pasBuUTHE,

Pazmen 1. Tema 1.1

Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temrs1 4.1.,4.2.,4.3
Pasnen 8 Tema 8.1

YCTHBIN OIIPOC;
(bpoHTaNbHBIN
OTIpOC;
KOHTpOJIbHAs paloTa;
HabmroieHne
3a BBIITOJIHEHUEM
nabopaTOpHBIX PaboT;
MPAaKTUYECKHE
paboTeI(penieHne
KauyeCTBEHHBIX
U pacueTHBIX 3aJ1a4);
TECTHPOBAHUE;
pelIeHne Keic-3aaay;
BBITIOJIHEHHE
NPaKTUYECKUX
3aJaHuN
npodecCuoOHATbHON
HaIlpaBJIeHHOCTH;
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MpeIPUHUMATETbCKYIO

ITo/c

e TENIbHOCTD
B npodeccrmoHansHOll  cdepe,

MCIIOJIb30BATh 3HAHUS

Mo TMpaBoBOM ©  (DUHAHCOBOM

FPaMOTHOCTH B pa3IMYHBIX

PKU3HEHHBIX CUTYaIUsIX

OK 04. OddexTusHo| Paznen 2. Temsl 2.1., 2.2., 2.3.
B3aHMOJICHCTBOBATE M PabOTaTh Pasnen 3. Temsr 3.1., 3.2, 3.3.

B KOJUICKTUBC U KOMaH/IC

Pasnen 4. Temr1 4.1.,4.2.,4.3

Paznen 5. Temnr 5.1.,5.2,, 5.3.

Paznen 6 Tema 6.1
Pasgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBisiTb yCTHYIO
1 MICbMEHHYI0O KOMMYHUKAIUIO HA
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yueTtom
0COOCHHOCTEH COLIMAILHOTO
1 KyJIbTYpPHOTO KOHTEKCTa

Pasnen 1. Tema 1.1

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

Pasnen 4. Tems1 4.1.,4.2.,4.3

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

Pasznen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1

BBINIOJIHEHUE 3aJaHuH
IIPOMEKYTOUHON
aTTecTalnu

ITo/c
OK 07. CopneiicrBoBats| Paznen 2. Temsl 2.1.,2.2., 2.3.
COXPAaHCHHIO OKpYXKalollen cpelbl, Pasnen 3. Temsr 3.1., 3.2., 3.3.
pecypcocOepekennio, MNPUMEHATH Pasnen 4. Temst 4.1., 4.2., 4.3
BHAHWA 00 H3MCHCHMM KIHMATa, Paznmen 5. Temsr 5.1.,5.2., 5.3.
TIPUHIIHIIET GepekauBoro Pazgen 7. Temnr 7.1, 7.2
[pOH3BO/ICTBA, B(I)Q)GKTE/IBHO Paszen 8 Tema 8.1
NMEHCTBOBAaTh B YPE3BBIYAMHBIX
ITo/c
CUTYaIUsIX
IIK 1.4. BeimonaHsITh ITo/c Tema 9.1 —9.4
CTEHJIOBYIO 00KaTKy,
UCIIBITAHUE,  PETyJIUPOBaHUE
OTPEMOHTHUPOBAHHBIX

CEJILCKOXO03AMCTBEHHBIX

MallliH ¥ 000py1I0BaHUs
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