[loKyMeHT noan1caH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

PHO: Tinewaros Braniinp AMipyiadirepcTBO| cenbekoro xo3siiicta Poccuiickoit deneparmn
[lomxHocTb: Bpuo pektopa

[ata nognucanus: 17.08.2026 10:55:40
YHUKaNbHbI# nporpa@@ﬂ&p@nmoe roCya1apCTBCHHOC 6IOIl)KeTHOG 06pa30BaTeJILHOG YYpECKACHUC

f3461e360a6506473208a5cc93ea97a503bcf72 BLICIIIETO O6pa30BaHI/I}I

«AJITalICKHAN TOCYyIapCTBEHHBIN arpapHbIii YHUBEPCUTET)

COI''TACOBAHO YTBEPXJIAIO
H,upeh—m}l(ﬁme xa AT IlpopexTopaio yueGuoi pabore
/(/ +/ M.A. Casun / ?‘//" C.H. 3aBanuums
«40» \ /2(5/ 2048 r. « 5 LA 2048 .
PABOYASA ITPOTPAMMA

OBILEOBPA30BATEJILHOM YUYEBHOM AUCUTUIAHEI
OJ1.11 ®U3NKA

1o cuenraiabHocTH 36.02.03 300TeXHUS

Bapuayn 20 A4



Pabouas nporpamma ydeOHo#l nucumminabl OJ[.11 «®U3UKA» pa3paborana Ha
OCHOBE:

- 3akoHa P® ot 29 nekabps 2012 r. Ne 273-®3 «O0 obOpazoBanuu B Poccuiickoi
denepaunmny;

-  @enepa’dbHOr0  TOCYAApCTBEHHOIO  00pa30BaTENIbHOIO  CTaHAapTa IO
cnenuanbHocTu CIIO 36.02.03 3ootexnus (Ilpukaz Munnpocsemenus Poccuu ot Ne
546 ot 19 utons 2023 1.);

- @eepangbHOrO rocyJapcTBEHHOrO 00pa30BaTeIbHOIO CTAHAAPTA CPEIHErO OOLIEro
o0pa3oBaHusl YTBEP)KJIECHHOIO IMpUKa3oM MuHucTepcTBa 00pa3oBaHUsI W HAyKU
Poccuiickoit @eaeparuu ot 17 masg 2012 r. Ne 413;

- IIpukaza MunucrtepctBa npocseumenuss PO ot 12 asrycra 2022 r. Ne 732 «O
BHECEHWHM W3MEHEHUH B (QeaepaibHblil TOCYAapCTBEHHbIM 00pa3oBaTEIbHBIN
CTaHAApT CpeHEro oduiero o0pa3oBaHus, YTBEPKACHHbINA NMpUKa3oM MHUHHCTEPCTBA
oOpazoBanus u Hayku Poccutickoit @eaeparuu ot 17 mas 2012 r. Ne 413»;

- [Ipukaza MunucrtepctBa npocsemenuss Poccniickoit @enepanum ot 24.08.2022 Ne
762 «O6 ytBepxkaenuu [lopsiika opraHu3anuu U OCYIIECTBICHUS 00pa30BaTENIbHOM
JESTENBHOCTH MO 00pa3oBaTEIbHBIM IpOrpaMMaM CpeaHero mnpodecCruoHaNIbHOIO
00pa3oBaHUs;

-+ [Ipukaza MunuctepctBa npocseuieHuss Poccun ot Ne 371 ot 18 mas 2023 rona
«O0 yTBepxkaeHun (QeaepanbHOM 00pa30BaTEIbHON MPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHUs;

- IPUMEPHOI pabouell mporpaMMbl 00111€00pa30BaTENbHON AUCHUIINHBI «DU3HKa»
(6a30BbIif  ypoOBeHb) 1M TIPO(ECCHOHANBHBIX 00PAa30BATENbHBIX OpraHU3aLHi
(omoOpeno Ha 3acemanuu Ilemarormueckoro cosera @OI'BOY JIIIO HPIIO
npoTokoiaoM Ne6/2025 ot «18» ampens 2025 roaa).

Opranuzatop-pazpadotunk: @PI'BOY BO Anraiickuii [AY
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1. OBLIASI XAPAKTEPUCTUKA PABOYEN MPOIPAMMBI YYUEBHOM
JANCHUIIJINHBI

1.1 ObaacTb npuMeHeHus: padoueil NporpaMMsl

PabGouas mporpamma yue6Hoit nucuuruinHbl OJ[.11 «®Dusuka» SBISETCS YaCThIO
OCHOBHOM 00pa3oBaTeNbHOM NPOrpaMMbl B paMKax IOJTOTOBKM CHEHUATMCTOB
cpeanero 3BeHa no crnenuanbHoctu CIIO 36.02.03 300TexHust Ha 6a3e OCHOBHOTO
o01iero oOpazoBaHus.

1.2 MecTo y4eOHOM IMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMbI:
VYuebnas nucuumuinda OJ1.11 «®uszukay BXOAUT B 0011€00pa30BaATEIbHBIA UK U
ABJIAETCS 00sA3aTEeNIbHBIM 0a30BbIM TPEAMETOM U3 0053aTeNbHON NpeaMEeTHOU
obnactu «EctecTBeHHO-HayuHble ipeameTsy GI'OC COO.

1.3. Heaun u 3agauM y4eOHOH MAUCUMILUIMHBI, TPeOOBAHUS K Ppe3yJibTaTaMm
OCBOEHMS TUCIHUTINHBI:

Ieabto paboueii MporpaMMmsl SIBISETCS:

— OCBOCHHE o0y4aromuMucs coaepxanus yueoHou aucruruabl OJ1.11 «Duszukay
B cooTBeTCcTBHUM C TpeboBanusiMu GI'OC cpeanero odiiero oopa3oBaHus;

- (QopMupoBaHue y OOYy4YalOIIUXCS YBEPEHHOCTH B IIEHHOCTH O0pa3oBaHus,
3HAYMUMOCTH (DU3WYECKUX 3HAHUW i1 COBPEMEHHOTO KBAIM(PUIIMPOBAHHOTO
CHEIUANKCTA MTPU OCYIIECTBICHUH €0 MPO(eCcCHOHATBLHOM 1eITeTbHOCTH;

- (popmupoBaHHE €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH;

- OBJIaJieHHEe crelupUuYecKor cucTeMor (U3NMUECKUX MOHITHH, TEPMUHOJIOTHEH U
CUMBOJIMKOM;

- OCBOEHHE OCHOBHBIX (PU3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIAJICHHE OCHOBHBIMM  METOJAaMH  HAyYHOrO  TO3HAHWUS  IPHUPOJIBI,
UCTIONIb3yeMbIMU B (u3uke (HaONIOJeHHE, ONMUCAaHWE, M3MEpPEHUE, BBIJIBUXKEHUE
TUIIOTE3, TPOBEIAEHUE SKCIIEPUMEHTA);

- OBJIaJIcHUE YMEHUAMH 0OpabaThiBaTh JaHHBIE OKCIEPUMEHTA, OOBICHATH
MOJIYYCHHBIE PE3YJbTaThl, YCTAHABIMUBATH 3aBUCUMOCTH MEXIY (U3ndecKumMu
BEJIMYMHAMH B HAOJI0/Ia€MOM SIBJICHUH, JEJIaTh BHIBOJIBI;

- (hopmupoBanre yMmeHus pemarh GU3NUECKUe 3aa4u Pa3HbIX YPOBHEH CII0XKHOCTH;
- pa3BUTHE IIO3HABATEIbHBIX HWHTEPECOB, HWHTEJUIEKTYaJbHbIX W TBOPYECKUX
CIIOCOOHOCTEH B Tpoliecce MPUOOPETEHUSI 3HAHUM C UCIOJIb30BAaHUEM Pa3IUYHBIX
UCTOYHUKOB HWH(OpPMAIMU U COBPEMEHHBIX HWH(DPOPMAIMOHHBIX TEXHOJIOTHIA,
yMeHu# GOpMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO TIO3UITUIO TIO OTHOIICHUTO
K pusnyeckoit nHGOpMAIINH, TOTYYaEMOUN U3 Pa3HBIX UCTOUYHUKOB,

- BOCIIUTAHHE YYBCTBA TOPJIOCTH 32 POCCUNCKYIO (PU3HUECKYIO HAYKY.

OcBoeHne Kypca AUCUUILIMHBI «Du3MKa» MpeAnoyiaraeT peuieHue CIeAyoIuX
3ajgau:

- mpuoOpeTeHne 3HaHWi O (YyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX, JEKAIUX B
OCHOBE COBPEMCHHOW (PH3WYECKON KapTHHBI MHpA, TMPUHIUIIOB JEHCTBUS
TEXHHYECKUX YCTPOMCTB M MPOW3BOACTBEHHBIX MPOIIECCOB, O HaMOOJee BaKHBIX
OTKPBITHSIX B 00JlacTh (DU3MKHU, OKA3aBIIMX OMPENEISAIONIEe BIUSHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJOTHH;

- TOHMMaHuE (PU3UYECKOM CYUIHOCTU SIBJICHUW, MPOSBIAIONIMXCA B paMKax
MIPOU3BOJICTBEHHOH AEATEIbHOCTH;



- OCBOEHHE CIIOCOOOB MCHOJB30BaHUS (PU3NYECKUX 3HAHUM ISl PELICHHS
MPAaKTUYECKUX U TPOQPECCUOHATBHBIX 3a7a4, OOBSICHEHHUS SIBICHUN MPUPOJIBI,
MPOU3BOJICTBEHHBIX U TEXHOJOTMYECKUX TMPOIECCOB, NPUHIIUIIOB JCHCTBUS
TEXHUYECKUX MPUOOPOB U YCTPOUCTB, oOecreueHuss 6€301acHOCTH MPOU3BOJICTBA U
OXpaHbI IPUPO/IBI;
- ¢dopmupoBaHHE YMEHHH peliaTh y4eOHO-TIPAKTUYECKuEe 3ajadyu (HU3NYECKOro
coJiepKaHusl ¢ Y4ETOM MPOPECCUOHATIBHON HAINIPaBICHHOCTH;
- MPUOOpPETEHUE ONbITA MO3HAHUS W CAMOIO3HAHMS; YMEHUU CTaBUTh 3aJaud U
pemath mpobJieMbl ¢ y4€ToOM MpodhecCUOHATBHON HANIPaBIEHHOCTH;
- ¢opMHpOBaHUWE YMEHMH HUCKaTh, aHAIU3UPOBATH U 00padaThIBaTh (PU3NUYECKYIO
uHdopMaIuo ¢ yuétoM npodecCHOHATBbHON HANPaBICHHOCTH;
- TOJrOTOBKAa OOYYalOUIMXCSl K YCHEIIHOMY OCBOEHHUIO JMCLHMIUIMH M MOZYJen
podecCHOHATBLHOTO MUKIA: (OPMHUPOBAHUE Y HUX YMEHUN U OIBITA ICSITEIHHOCTH,
XapaKTepHbIX sl npodeccuil / JOMKHOCTEH Cly>KalluX WM CIEeHHUaTbHOCTEH,
NoJly4aeMbIX B PO eCcCUOHANBHBIX 00pa30BaTEIbHbBIX OpraHU3alHsIX;
- MOATOTOBKa K (POPMUPOBAHUIO OOIIMX KOMIETEHIMH OYIyIIEero CrenuasucTa:
caM0ooOpa30oBaHUs, KOMMYHUKAIUM, TPOSIBICHUS TPaXKJaHCKO-TIATPUOTHICCKON
MO3UIINK, COTPYJHUUECTBA, MPUHITHUS PEIICHUN B CTaHAAPTHOW W HECTaHIAPTHOM
CUTYaIUsAX, IPOCKTUPOBAHMUS, TIPOBEACHUS HU3UICCKUX U3MEPEHUM, YP(HEKTUBHOTO
1 0€30MacHOr0 MCIOJIb30BAHUS PA3UYHBIX TEXHUYECKUX YCTPOMCTB, COOIOECHUS
IpaBWJI OXpaHbl TpyAa npu padote ¢ hu3nueckuMu npudopamMu 1 000pyI0BaAHUEM.

Oco0eHHOCTh (POPMHUPOBAHUSI COBOKYIHOCTH 3a7ad M3Y4YeHHsS (DU3UKH IS
CUCTEMBI ~ cpeAHero  mpodeccHoHadbHOTO  O0pa3oBaHUA  3aKIIOYAETCS B
HEOOXOJMMOCTH peau3aii MNpodhecCHOHATBHOM HANpPaBIEHHOCTH PpPelIaeMbIX
3azay, yuéra ocooeHHOCTe! chephl AeSITEIbHOCTH OYIyIIUX CIEI[UAINCTOB.

B pe3ynbTaTte 0cBOEHUS TUCIUTUIMHBI 00YYAIOUTUNCS JOJIKEH 3HATH:
- CMBIC]I TIOHATHH: (u3MdecKkoe sBICHHE, TUIOTe3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMOJICHCTBHE, DJIEKTPOMArHUTHOE TOJe, BOJHA, (DOTOH, aTOM, aTOMHOE SI/IpO,
MOHM3UPYIOIINE U3ITYUCHUS;
- CMBICT (DU3UYECKUX BEIUYMH: CKOPOCTh, YCKOPEHHE, Macca, CHJIa, HMIIYJIbC,
paboTta, MexaHW4ecKass PHEPTus, BHYTPEHHSsSI dHEPrus, aOCOIIOTHAs TeMIeparypa,
CpeIHssl KWHETWYEeCKas »OHEPIrusl YacTHUIl BEIIeCTBa, KOJUYECTBO TEIUIOTHI,
AJIEMEHTAPHBIN AIEKTPUUECKUH 3apsif;
- CMBICT (PU3WYECKUX 3aKOHOB KIIACCUYECKOW MEXaHWUKH, BCEMHUPHOTO TATOTEHUS,
COXpPaHEHMsI HHEPTHM, HUMIIyJbCa U BJIEKTPUUYECKOTO 3apsiga, TEPMOJAHNHAMUKH,
AIEKTPOMArHUTHOM UHAYKINU, HoTodPdekTa;
- BKJIAJl POCCUMCKUX U 3apyOEKHBIX YUCHBIX, OKa3aBIINX HAHOObIIEE BIUSIHUE HA
pa3BUTHE (PUBUKHY;

B pesynbTaTte 0cBOCHUS TUCITUTUIMHBI 00YJAIONTUICS JOIKEH YMeTh:
- MPOBOAUTH HAOIIOICHHUS, TUTAHUPOBATH U BBITIOJIHITH SKCIEPUMEHTHI,
- BBIJIBUTAaTh TUIOTE3bl U CTPOUTH MOJIETIH,
- TIPUMEHSATH TOJIYYCHHBIC 3HAHWUS MO (U3UKE TSI OOBSICHEHUS Pa3HOOOPA3HBIX
(M3UYECKUX SBJICHUH U CBOWMCTB BEIIECTB;
- MPAKTUYECKU UCTIOJIb30BATh (PU3NUECKUE 3HAHUS,
- OLIGHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU UHPOPMAIIUH;



- WCTOJB30BaTh MPHOOPETCHHBIC 3HAHWUS M YMCHHS IS PEIICHUS MPAKTUYSCKHUX
3a/1a4 TIOBCEHEBHOM KHW3HM, oOecreueHusi 0e30MacHOCTH COOCTBEHHOM JKHM3HHU,
palOHATIBLHOTO MPUPOAOIOIL30BAHUS U OXPAHbI OKPYKAIOIICH Cpebl;
- OMHCHIBATh U OOBIACHATH (PU3MUECKUE SIBIICHUS U CBOICTBA TeJ: CBOMCTBA ra3os,
KUJKOCTEH M TBEPABIX TeJ; AJIEKTPOMArHUTHYIO WHAYKIIUIO, PACIPOCTPAHECHHE
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyYEHHE W TOTJIOIICHUE
cBera aToMoM; (poTo3deKT;
- OTJIMYATh THIOTE3bI OT HAYYHBIX TCOPHUI;
- JIeTIaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIbHBIX JIAHHBIX;
- TMPUBOJUTH MPUMEPHI, MOKA3bIBAIOIINE, YTO: HAOMIOACHUS M DKCIEPUMEHT
SIBJISIIOTCSI OCHOBOM Il BBIJIBMIKEHUSI THUIIOTE3 M TEOPHUM, MO3BOJSIOT MPOBEPHUTH
UCTUHHOCTh TEOPETHUYECKUX BBIBOJIOB; (U3HUUecKasi TEOpUs JacT BO3MOXXHOCTh
OOBSICHATh U3BECTHBIC SIBJICHHS MPUPOLI M HAYYHBIE (PAKThI, IPEICKA3bIBATh CIIIC
HEU3BECTHBIC SBJICHUS;
- TPHUBOJIUTH TPUMEPHI MPAKTUYECKOTO HCIOJB30BaHUS (PU3NYSCKUX 3HAHUM:
3aKOHOB MECXAaHWKH, TEPMOJMHAMHKA U JJICKTPOJUHAMUKH B JHEPIETHKE;
pPa3IUYHBIX BUJOB O3JCKTPOMArHUTHBIX W3JIYyUYCHUW JUISI Pa3BUTHS PAJUO0 U
TEJICKOMMYHHMKAIINH, KBAaHTOBOH (U3MKH B CO3JaHUM SJICPHOM DSHEPTETHKH,
J1a3epoB;
- BOCIIPMHUMATh M Ha OCHOBE TMOJIYYCHHBIX 3HAHUN CaMOCTOSITEJIbHO OIICHUBATH
uHpopmaimio, conepxamytocs B coobmeHusix CMMU, HWurepnere, Hay4yHO-
MOIYJISIPHBIX CTATHSIX.
- IPUMEHSTD MOJYYSHHbIC 3HAHUS JJIA pelieHus] GU3NIecKuX 3a/1ay;
- OTIPEICNIATh XapakTep (GU3NYECKoro mpoiiecca no rpaduky, radmuue, popmyne®;
- U3MEPATh Pl (PU3NYECKUX BEJIMYWH, MPEJCTABISAS pe3ybTaThl HU3MEPEHUM ¢
Y4ETOM UX MMOTPEUTHOCTEH.

OcBoenne conepxanust  yueOHod  mucuumuimabl  OJ[.11  «Dusukay
o0ecreynBaeT JOCTHKEHNE 00YUAIOITUMUCS CIACAYIONIUX Pe3yabmamaos:

Ilnanupyemblie pe3yJibTaThl OCBOEHHsI 00111€00pPa30BaTEIbHOI TUCHUIIMHBI B
coorBeTcTBHHU ¢ PI'OC CITO u Ha ocHoBe PI'OC COO:

Koau
HAUMeHOBaHUe [Inanupyemble pe3ybTaThl 0CBOEHHS THCIHUIINHBI
(popmupyembIx Oo61mme JAucuunianHapHbIe
KOMIIEeTeHI M ii
OK 01. B yacTu TpyaoBoro - [TP61 chopmupoBarsb
Bri6upath BOCIIMTAHMSI: MIPEICTABIICHUS O POJIU U MECTE
CHOCOObI - JIP27 roToBHOCTH K TPYAY, (bU3MKHN ¥ ACTPOHOMHUU B
peuieHus 3aaa4y OCO3HAHUE LIEHHOCTH COBPEMEHHOM Hay4YHOW KapTUHE
npodeccuoHalbH MacTepCTBa, TPYI0JIt00ue; MHpa, 0 CUCTEMOOOpa3yIoIIei poiu
Ol 1eATENbHOCTH - JIP28 rOTOBHOCTDH K aKTUBHON | (PM3UKU B PA3BUTUHU €CTECTBEHHBIX
MIPUMEHUTEIBHO JEeSATETbHOCTH TEXHOJIOTUYECKON | HAyK, TEXHUKU U COBPEMEHHBIX
K pa3JIMYHbIM Y COIIMAJIbHOM HAINpPaBJIECHHOCTH, | TEXHOJOTHI, O BKJIaJIe POCCUMCKUX U
KOHTEKCTam CIIOCOOHOCTH MHUIIMUPOBATH, 3apyOeKHBIX YUEHBIX-(DU3UKOB B

IIaHUPOBATH U CaMOCTOATCIBHO | PAa3BUTUC HAYKH; IOHUMAHUC
BBIIIOJIHATH TAKYIO (I)HSH‘-ICCKOﬁ CYIIHOCTHU



NEeSITebHOCTB;
- JIP29 unTepec K pa3iuuHbIM
chepam poecCHOHAIBHOM
NEeSITENLHOCTH,

OBJjajieHHe YHUBEPCAJIbHBIMH
yueOHBIMHU MO3HABATEIbHBIMH
AeCTBUAMMU:

a) 0a30BbIe JIOTHYECKHE
AefCTBUA:

- MP35 camocTtosTensHO
(bopmMynupoBaTh 1
aKTyaJau3upoBaTh MpoojeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- MP6 ycranaBnuBath
CYIIIECTBEHHBIN MPU3HAK UJIH
OCHOBAHWUS JUIsI CPAaBHEHHS,
Kkiaccuukanuu u 0000IIeHUS;
- MP7 onipenenste uenu
NeSITeTFHOCTH, 3371aBaTh
rapamMeTpbl U KPUTEPUHU UX
JTOCTYKCHHUS;

- MP8 BBISBIISITH
3aKOHOMEPHOCTHU U
MPOTHUBOPEUHS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- MP9 BHOCUTBH KOPPEKTHUBEI B
NesITeNIbHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIHTATOB
LeJIsIM, OLIEHUBATh PUCKU
MOCJIEICTBUI 1€ TEIBHOCTH;

- MP10 pa3BuBaTh KpeaTuBHOE
MBIIIJICHUE MIPU PEIICHUN
KU3HEHHBIX MpobOIeM

0) 0a3oBBIE
Hccjie10BaTe/IbCKue
nelcTBHA:

- MP11 BiazeTh HaBBIKAMU
y4eOHO-HCCIeI0BaTeNIbCKON 1
MPOEKTHOM JIeATEIbHOCTH,
HABBIKAMU pa3perieHHs
npo0Oiem;

- MP16 BbIABASATH NIPUYUHHO-
CJIEICTBEHHBIE CBSI3U U
aKTyalu3upoBaTh 3a/1auy,
BBIJIBUTaTh TUIOTE3Y €€
pEelIeHus, HAXOJUTh apryMEHTbI
JUISI I0Ka3aTEeNbCTBA CBOMX
YTBEPKJICHUM, 3a71aBaTh
napameTpbl U KpUTEpUU
pELIeHUS;

- MP17 ananusupoBatb
MOJTyYEHHBIE B XOJI€ PELICHUS

HaOII0aeMBIX SIBICHUH MUKPOMUPA,
MaKpOMHpa U MEraMupa; IOHUMaHHue
pPOJI aCTPOHOMMH B MPAKTUYECKON
NeSITeIHbHOCTH YeJIOBEeKa U
JambHEHIIeM HayYHO-TEXHUYECKOM
pa3BuUTHH, posn GUUKU B
(dopMupOBaHUU KPYro3opa u
(YHKIIMOHAIBHOM IPaMOTHOCTH
YeNoBeKa ISl PeIeHHUs
NPaKTUYECKUX 3a/1a4;

- [IP67 chpopmupoBats ymeHus
pelaTh pacueTHBIE 3a/1a4H C SIBHO
3a/IaHHOM (PU3UUYECKON MOJIEIIBIO,
UCIIOJB3Ys PU3NUECKHE 3aKOHBI U
NIPUHITUIIBL; HA OCHOBE aHAIIN3a
YCIJIOBHS 3a]1a4l BEIOUPATH
($U3NIECKYIO MOJIEITh, BBIICISTD
¢duznyeckue BeIUUUHBI U (OPMYJIbL,
HEOOXOUMBIE ISl €€ PEIICHUS,
MIPOBOJIUTH PACUETHl M OIICHUBATh
PEaTbHOCTH MOYYCHHOTO 3HAUYCHUS
(bU3UIeCKOil BETMUNHBI; pelIaTh
Ka4eCTBEHHBIC 33/1a4H, BEICTPAUBas
JIOTHYECKH HETIPOTHBOPEUUBYIO
LETIOYKY PACCYXIEHUI C OTIOPOM HA
M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SBJICHUS;

- [1P63 BnaneTs
OCHOBOIOJIAraOIIUMHU (PU3UUECKUMHU
MNOHATHSIMH U BEJTMUNHAMU,
XapakTepu3youumMu Gu3nyeckre
MPOLECCHI (CBSA3aHHBIMU C
MEXaHUYECKUM JIBHIKEHUEM,
B3aMMOJICHCTBUEM TEll,
MEXaHUYECKUMU KOJIeOaHUSIMU U
BOJIHAMU; aTOMHO-MOJIEKYJIIPHBIM
CTPOEHHEM BEIIEeCTBA, TEIUIOBBIMU
MpoLEecCaMu; MMEKTPUUECKUM U
MarHUTHBIM TOJISIMU,
AIIEKTPUUYECKUM TOKOM,
AIIEKTPOMATrHUTHBIMU KOJI€OaHUSMU
U BOJIHAMU; ONITUYECKUMU
SBJICHUSIMU; KBaHTOBBIMU
SBIICHUSIMU, CTPOCHHEM aToMa U
aTOMHOTO SI7pa,
PaZOaKTUBHOCTHIO); BIIAJICHHE
OCHOBOTIOJIAT AIOLTUMHU
ACTPOHOMHMYECKUMH TTOHATHIMH,
MO3BOJIAIONIUMU XapaKTepU30BaTh
IPOIIECChI, TPOUCXOAIINE HA
3BE3/1aX, B 3BE€3/IHBIX CUCTEMAX, B



OK 02.
Hcnons3oBaTh
COBpPEMEHHBIC
CpeJlcTBa IMOKCKA,
aHanu3a u
WHTEpIpETaIIuU
nHpopManuu, u
MH(POPMAITMOHHBI
€ TEXHOJIOTHH
JI7IS1 BBIITOJIHEHHS
3a7a4
npodeccuoHalbH
OH AEATEIbHOCTH

3a/1a4M pe3yJbTaThl, KPUTUUECKU
OILICHUBATh UX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHSIX;

- MP21 ymeTs nepeHocHUTh
3HAHMS B I03HABATEIbHYIO U
NPaKTUIECKYIO 00J1acTh
KU3HEJESATENIbHOCTH;

- MP22 ymeTs UHTErpUpOBAaThH
3HAHUS U3 Pa3HBIX MPEIMETHBIX
oOJjacrei;

- MP23 BeIIBUATaTH HOBBIE UJIEH,
npeaaratb OpUuriHaJIbHbIE
MOJIXOIBI M PEIICHHUS,

- MP2 cnoco6noCTh HX
HCIIOJIb30BAHUS B
IIO3HABATENBHOW U

COLMAIBHON ITPAKTHUKE

B o61acTu meHHOCTH
HAYYHOI'0 NMO3HAHUA:

- JIP36 chopmMupoBaHHOCTH
MHPOBO33pPCHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U
OOIICCTBEHHOM MPAKTHUKH,
OCHOBAHHOTO Ha JUaJiore
KYJIbTYP, CIOCOOCTBYIOILIETO
OCO3HAHMIO CBOEr0 MECTA B
MOJIMKYJIBTYPHOM MHUPE;

- JIP37 coBepiieHCTBOBaHME
SI3BIKOBOM 1 YUTATEILCKOU
KYJIbTYPBI KaK CpEACTBa
B3aUMOJICUCTBUS MEXKTY
JIOJIbMU U MTO3HAHUS MUDA;

- JIP38 oco3HaHue IEHHOCTH

MEKTAUTAKTUYECKOU CpEE;
IBIDKEHUE HEOECHBIX TEIL,
SBOJIIOIMIO 3Be3/ U BceneHHoit;

- [1P64 BrageTh 3aKOHOMEPHOCTSMH,
3aKOHaMU U TEOPUSIMHU (3aKOH
BceMUpHOTO TaArorenus, I, Il u 111
3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS
MEXaHWYECKON IHEPTHUH, 3aKOH
COXpaHEHUS UMITYJIbCa, TPUHIUTT
CYIEPIO3UIINH CHJI, TPUHITUTT
PaBHOINPABHOCTH UHEPIIUATBHBIX
CHUCTEM OTCUETa; MOJIEKYJISIPHO-
KHHETHYECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, Fa30BbI€ 3aKOHBI, IEPBbII
3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpaHEHUS AIEKTPUUECKOTO 3apsia,
3akoH Kynona, 3akon Oma jist
yuyacTka 1enu, 3akoH Oma Juist
MTOJTHOM AIIEKTPUUYECKOH 11eH, 3aKOH
Hxoyns - JleHia, 3akoH
AMEKTPOMATrHUTHON MHAYKIIUH, 3aKOH
COXpaHEHUs SHEPTHH, 3aKOH
MPSIMOJIMHEHOTO PacpOCTPAHCHUSI
CBETa, 3aKOH OTPAKEHUS CBETA,
3aKOH TMPEJIOMIJICHUS CBETA; 3aKOH
COXpaHEHUs PHEPTUH, 3aKOH
COXpaHEHUsI UMITYIIbCa, 3aKOH
COXpaHEHUs AIEKTPHUUECKOTO 3apsiia,
3aKOH COXpaHEHMsI MacCOBOIO YHCIIa,
nocrynatel bopa, 3akoH
PaIMOAKTUBHOTO pacmana);
YBEpEHHOE HCMOIb30BaHUE 3aKOHOB
Y 3aKOHOMEPHOCTEH Mpu aHaln3e
(bu3NYECKUX SIBICHUN U MPOIECCOB

- [IP65 ymMeTh yuuTHIBATh TPAHMIIBI
MPUMEHEHUS N3YUYEHHBIX
buznyecKkux MoJene:
MaTepuaibHas TOYKa, MHEPIUAIbHAS
CUCTEeMa OTCYeTa, HiealbHbIN Ias3;
MOJIETIU CTPOCHUS T'a30B, KUIAKOCTEH
U TBEPJBIX TeJl, TOYSUHBII
ANEKTPUYECKUIl 3apsi, saepHas
MOJIeTb aTOMa, HYKJIOHHAasl MOJIETh
ATOMHOTO Si7Jpa IPU PEIICHUU
dbuznueckux 3amaq

- [IP69 ymets popmupoBaTh
COOCTBEHHYIO MO3UIIMIO T10
OTHOIICHHIO K (PU3UYECKOM
uH(pOpMaInK, TTOTy4aeMoi U3
Pa3HbIX HICTOUYHUKOB, YMEHUI
HCIIOJIL30BaTh IU(POBHIE
TEXHOJIOTMH JIJIsl TIOUCKA,



OK 03.
[InanupoBaTh 1

HAY4YHOM JEATEIIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh
MIPOCKTHYIO U
HCCIIEA0BATEIbCKYIO
NEeSITeIbHOCTh HHIUBUTYATBHO U
B T'PYIIIIC;

OBJjajieHHe YHUBEPCATbHBIMH
yueOHBIMHU MO3HABATEIbHBIMH
AefCTBUAMMU:

B) pabora ¢ ungopmanueii:

- MP25 BnaneTs HaBBIKAaMU
MOJTydeHUST HHPOPMAITUH U3
VMCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIHHO OCYITIECTBIISATh
TIOUCK, aHAJIU3,
CHUCTEMaTHU3AITUIO U
HWHTEpIpeTaIuio nadopmanuu
Pa3IUYHBIX BUJIOB U (popm
MPEeACTaBICHUS;

- MP26 co3naBaTh TEKCTHI B
pasnIuuHBIX (hopMaTax ¢ yueroMm
Ha3HaYeHUs] HPOpMAIUH U
LIE€JIeBON ayTUTOpUH, BBIOUpas
ONTUMAJIBHYIO (hopMy
MPEACTaBICHUS U
BHU3yaIH3aliy;

- MP27 onieHuBaTth
JIOCTOBEPHOCTh, JIETUTUMHOCTD
nH(pOpMaIIUH, € COOTBETCTBUE
MPaBOBBIM U MOPAJIbHO-
TUYECKUM HOPMaM;

- MP28 ucnosnb3oBath cpeqicTBa
UH(GOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI B pelIeHUU
KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX U
OpraHu3aI[MOHHBIX 33124 C
coOioieHneM TpeOoBaHUI
9PrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI,
pecypcocOepexeH s, MPaBOBBIX
U 3TUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM
0€30IMacHOCTH;

- MP29 BiageTs HaBBIKAMH
pacro3HaBaHMs U 3alUThI
uHpOopManuy,
UH(POPMaLMOHHON
0€30MacCHOCTH TUYHOCTH

B o0sacTi 1yxoBHO-
HPaBCTBEHHOI0 BOCIIUTAHUSI:

CTPYKTYpPUPOBAHHUSI, UHTEPIIPETALIUN
U TIPE/ICTaBJICHUS YIeOHOH 1
HAYYHO-TIONYJIAPHON MH(POPMALIUY;
pa3BUTUE YMEHHUM KPUTUYECKOTO
aHaiM3a MoxydyaeMoi HHPOpMAaLUU

- [IPG6 BianeTs OCHOBHBIMU
METOJIAMHU HAy4YHOT'O [TO3HAHUS,



peaan30BbIBAT
coOCTBEHHOE
npodeccuoHalbH
0€ U JINYHOCTHOE
pasBuUTHE,
peaIpUHUMATE
BCKYIO
JIeSATEIIbHOCTD B
npodeccrnoHabH
oii chepe,
HCIIOJIb30BAaTh
3HAHUS 110
MpaBOBOM U
(uHaHCOBOM
PaMOTHOCTH B
Pa3IMYHbBIX
KHU3HCHHBIX
CUTYyaIHsIX

- JIP16 chopmupoBaHHOCTH
HPABCTBEHHOT'O CO3HAHUS,
STUYECKOTO MOBEICHUS;

- JIP17 ciocoOHOCTH OIIEHUBATH
CUTYAIIMIO U IPUHUMATH
OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAILHO-
HPaBCTBEHHBIE HOPMBI U
[IEHHOCTH;

- JIP18 oco3nanue I1M4HOTO
BKJIaJIa B TIOCTPOCHUE
YCTOMYHMBOTO OYAYIIETo;

- JIP19 otBeTcTBEHHOE
OTHOIIIEHHUE K CBOUM POJUTEIISM
U (WIM) IpyruM 4ieHaM CEMbH,
CO3/ITaHUIO CEMBbH Ha OCHOBE
OCO3HAHHOTO TIPUHSATHS
LIEHHOCTEN CEMENHOM )KU3HU B
COOTBETCTBHUU C TPATUIIASIMH
Hapos0B Poccuu;

OBJj1aieHHe YHUBEPCAJIbHBIMHU
peryJsiTHBHbIMM JeHCTBUSIMU:
a) caMooOpraHu3anms:

- MP42 camocTosITENBHO
OCYIIECTBIISTH MMO3HABATEIHHYIO
JeSITeNIbHOCTb, BBISBIISATh
poOJIeMbl, CTABUTh U
dhopmynupoBaTh COOCTBECHHBIC
3a/1a4u B 00pa30BaTEIbHON
NEeSITENIbHOCTH U KU3HEHHBIX
CUTYaIUsIX;

- MP43 camocTOSITENBHO
COCTaBIIATH IUIAH PELIeHUs
poGJIEMBI C yYETOM
UMEIOLIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U
MPEANOYTEHUI;

- MP44 naBath O1I€CHKY HOBBIM
CUTYaIUsIM;

CHocoOCTBOBATH
(hOpMHUPOBAHUIO U MIPOSIBICHUIO
HIMPOKOU SPYAUIIMH B PA3HBIX
00JacTsIX 3HaHUH, TOCTOSTHHO
MOBBIIIATh CBOU
00pa3oBaTENbHBIN U
KYJIbTYPHBII YPOBEHB;

0) CAMOKOHTPOJIb:

- MP51 ucnonb30BaTh NpueMsl
peduiekcun Ui OLEHKU
CUTYaIlH, BBIOOpa BEPHOTO
peuieHus;

- MP52 ymeTh OLileHUBaTh PUCKH

UCIIOJIb3YeMBIMHU B (PH3HKE:
MIPOBOJMTH MPSMBIC U KOCBEHHBIC
u3MepeHus: GU3NICCKUX BEITUYHH,
BBIOMpAst ONITUMAIIBHBIN CIIOCO0
WU3MEPEHUS M UCTIOJIb3YSl U3BECTHBIC
METO/IbI OI[EHKH TOTPEITHOCTEH
U3MEPEHUH, IPOBOIUTH
HCCIIEIOBAHUE 3aBUCUMOCTEN
(U3HUYECKUX BEJIMYUH C
MCIIOJIb30BAHUEM TIPSIMBIX
U3MEpEHUH, OOBSICHATD MOJTyYCHHBIC
PE3YIIBTATHI, UCIIOJIB3YS (PU3NUCCKUE
TEOPHH, 3aKOHBI U TIOHATHS, U
JIeNnaTh BBIBOJIBI; COOIIOIATH
npaBmiia 0€30MacHOTO Tpya IpU
MPOBEJICHUU UCCIIEIOBAHUH B
paMKax y4eOHOTOo SKCIIEpUMEHTa 1
y4eOHO-HCCIeA0BATEIbCKOM
JESATEIILHOCTH C UCIIOJIb30BAHUEM
U (POBBIX U3MEPUTEITBHBIX
YCTPOWCTB | J1A0OPaTOPHOTO
000pynoBanus; chOPMUPOBAHHOCTh
MPEJCTABICHUN O METOAaX
MOJTYYEHUST HAyIHBIX
aCTPOHOMUYECKUX 3HAHUI;

- [1P611 oBnanets (chopmupoBaTh
MPEJICTaBJICHUS) TPaBUJIaMU 3aMUCH
busznaeckux Gopmyn penbedHO-
TOYEYHOU cucTeMbl 0003HaueHUH JI.
Bpaiins (m1s cnensix u
C1ab0BUASIINX OOYJAFOIIIHXCS )



OK 04.
DddexTuBHO
B3aMO/ICHICTBOBA
Th 1 paboOTaTh B
KOJUIEKTHUBE U
KOMaH/Ie

Y CBOEBPEMEHHO NMPUHUMATH
pelIeHus Mo UX CHUXKEHHUIO;

B) SMOLMOHAJIbHBII
HHTEJJIEKT, MPeANnoJarauuii
cpopMHPOBAHHOCTD:

- MP55 BHyTpeHHEH
MOTHBAIIH, BKIFOYAIOIICH
CTPEMJICHHE K JOCTHKEHHUIO
eI U YCIIEXY, ONITUMU3M,
WHUILIMATUBHOCTh, YMEHUE
JICUCTBOBATh, HCXOJS U3 CBOUX
BO3MOXKHOCTEIH;

- MP56 sMnatuu, BKIIIOYAIOIen
CIIOCOOHOCTH MOHUMATh
SMOIIHMOHAILHOE COCTOSHHE
JIPYTUX, YAUTHIBATH €r0 TIPHU
OCYIIECTBICHUU
KOMMYHHUKAIUHU, CIOCOOHOCTH K
COYYBCTBHIO U COTIEPEKUBAHUIO;
- MP57 conmanbHBIX HaBBIKOB,
BKJIFOYAOIIHAX CIIOCOOHOCTh
BBICTPAaUBaTh OTHOIIICHUS C
JIPYTUMU JTHOJBMU, 3800 TUTHCS,
MPOSIBIISITE UHTEPEC U
paspeniaTh KOH()IUKTHI

- JIP2 TOTOBHOCTE B
CroCOOHOCTH K 00pa30BaHUIO U
CaMOPa3BUTHIO,
CaMOCTOSATEIBHOCTH U
CaMOOIIPEICTIEHHUIO;

-MP4 oBiagenne HaBLIKAMU
y4eOHO-HCCIIeI0BATEIbLCKOM,
MIPOEKTHOM U COLIMATBHOMN
JIeSITeNILHOCTH;

OBJ1ajileHUe YHUBEPCAJTbHBIMU
KOMMYHHKATHBHBIMU
NeHCTBUSIMH:

0) coBMecTHAasl 1eSITeJIbHOCTD!
- MP35 nounmats 1
UCII0JIb30BATh IPEUMYILECTBA
KOMAaH/IHOM ¥ MHAUBUIYaIbHOMN
paboTHI;

- MP37 npunumats 1enu
COBMECTHOM JeATCIBHOCTH,
OpraHU30BbIBATH U
KOOPJUHHUPOBATH JEHCTBHUS 110
€¢ JIOCTHXKCHUIO: COCTaBJIATh
IJIaH JEUCTBUMN, PACIIPEIEIATh
POJIM C y4ETOM MHEHHUMU
Y4aCTHUKOB 00CYXKIaTh
pe3ynbTaThl COBMECTHOM
paboThI;

- [1P610 oBnageTh yMEHUSAMHA
paboTaTh B TPYIIIE C BHIITOJIHEHUEM
pa3IMYHBIX COIMATBHBIX POJICH,
IUTAHUPOBATh PabOTY TPYIIIIHI,
paroHaIbHO paclpeaeisaTh
JESATEIbHOCTh B HECTAHIAPTHBIX
CUTYaIUAX, aJIcKBATHO OIICHUBATh
BKJIaJ] K&)KJIOTO M3 YYaCTHUKOB
TPYIIBI B PEIICHUE
paccMaTpuBaeMoi mpoOIeMbl



OK 05.
OcyniecTBIATh
YCTHYIO U
MMUCHbMEHHYIO
KOMMYHUKAITHIO
Ha
roCyJIapCTBEHHO
M SI3BIKE
Poccuiickoit
denepanuu ¢
Y4EeTOM
0COOEHHOCTEH
COLIMAJBLHOTO U
KYJIBTYPHOTO
KOHTEKCTa

- MP40 xoopauHHpOBaTh U
BBITIOJIHATH Pa0OTy B YCIIOBUSIX
peaJIbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO
B3aUMO/JICHCTBHUS,

- MP41 ocymectBisaTh
MO3UTUBHOE CTPATErMYECKOe
HOBE/ICHUE B PA3IIMYHBIX
CUTYalUsX, IPOSBIIST
TBOPYECTBO M BOOOpaKEeHHE,
OBITh MHUITMATUBHBIM
OgiageHune yHMBepPCAJIbHBIMH
PeryJIiTUBHBIMH AeiiCTBUSIMH:
) NIpUHSATHE ce0sT M APYruX
JIIo/iei:

- MP59 npunumaTh MOTUBBI U
apryMEHTHI IpYTUX JIFO/IeH TIpu
aHaJIM3€e pe3yJbTaToOB
NeSITeNIbHOCTH;

- MP60 npu3HaBaTh CBOE IPABO
U MIPaBO JAPYTHUX JIFOJEH Ha
OIINOKU;

- MP61 pa3BuBarb
CIIOCOOHOCTH IOHUMATh MU

C TIO3UIMH IPYTrOro 4YeioBeKa
B o0s1acTH 3cTETHYECKOr0
BOCIIUTAHUS:

- JIP20 scTetnueckoe
OTHOIIEHHE K MUPY, BKIIOYast
ACTETUKY HAyYHOTO TBOPYECTBA,
Npucymero Gu3nIecKon HayKe;
- JIP21 crioco6HOCTH
BOCIIPUHUMATh PA3JINYHbIC BUIbI
UCKYCCTBa, TPAJAULIUU U
TBOPUYECTBO CBOETO U JAPYrUX
HapOJIOB, OLIYIIATh
SMOIIMOHAIBHOE BO3/ICHCTBHE
UCKYCCTBA;

- JIP22 yGexx1eHHOCTh B
3HAYUMOCTH ISl TUYHOCTH U
0011ecTBa OTEYECTBEHHOTO U
MHUPOBOT'O UCKYCCTBA,
STHUYECKUX KYIbTYPHBIX
TpaauIUi U HAPOJIHOTO
TBOPYECTBA;

- JIP23 rOTOBHOCTB K
CaMOBBIPAXXEHHUIO B PAa3HBIX
BUJAaX UCKYCCTBA, CTPEMJICHHE
HPOSIBIIATH Ka4eCTBa
TBOPYECKOH JIMYHOCTH;
OBiiaieHne YHUBEPCAIbHbIMU
KOMMYHHMKATHBHBIMHU

- [IP62 ymeTh pacmo3HaBaTh
busndeckue sBieHus (MPOIEeCChl) U
OOBSICHATH X Ha OCHOBE M3YYEHHBIX
3aKOHOB: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHO €
JBW)KEHUE, CBOOOJHOE TTaJICHHE Tell,
JIBY)KEHUE 110 OKPYXKHOCTH,
UHEPINS, B3aUMOJICHCTBUE TET,
Kosie0arebHOE IBUKCHUE,
PE30HAHC, BOJIHOBOE JIBYKCHUE;
muddy3ust, OpOyHOBCKOE JIBIKEHHUE,
CTPOCHHE YKHJIKOCTEH U TBEPIbIX
TEJI, U3MEHEHUE 00beMa Tell TIPU
HarpeBaHuM (OXJIAXKICHHH ),
TEIIOBOE PaBHOBECHE, HCIIAPEHUE,
KOHJICHCAIUS, TIJIaBJICHHE,
KpHUCTAJTN3aIUsl, KUTICHUE,
BJIIAKHOCTB BO3JlyXa, CBSI3b CPEIHEH
KAHETHYECKON SHEPTUH TEIIOBOTO
JBUKEHHSI MOJIEKYJ C aOCOTIOTHOM
TEeMIIEPaTypOii, MOBBILIICHUE
JTABJICHHUS Ta3a IIPU €ro HarpeBaHUU B
3aKPBITOM COCYAE, CBSI3b MEXKY
napaMeTpaMu COCTOSIHUS ra3a B
M30MpoIeccax; AMEKTPU3alus Te,
B3aMMOJICHCTBHE 3apsTIOB,
HarpeBaHue MPOBOTHUKA C TOKOM,



OK 07.
ConeiicTBOBaTh
COXPaHEHUIO
OKpyKaromen
CpeIbl,
pecypcocoepeke
HUI0, IPUMCHSITH
3HaHUs 00
W3MEHEHUU
KIIuMarTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,
3¢ HeKTHBHO
JIIEUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUIX

IIK 1.3.
O1eHnBaTh
($U310JIOTHIECKO
€ COCTOSIHHE
CEIIbCKOXO035MCTB
€HHBIX
’)KUBOTHBIX U

JIeiCTBUAAMU:

a) oOueHue:

- MP30 ocymiecTBisTh
KOMMYHHKAITIHU BO Bcex cepax
JKU3HH;

- MP31 pacno3HaBatb
HeBepOaibHbIE CPEICTBA
0011IeHMs], TOHUMATh 3HAYCHHE
COIIMAIbHBIX 3HAKOB,
pacrno3HaBaTh IPEANOCHUIKH
KOH(MIMKTHBIX CHTYaIlHi U
CMSTYaTh KOH(MIUKTHI,

- MP34 pa3Bepuyto u

JIOTUYHO HM3J1arath CBOIO

TOYKY 3PEHHUSI C
HCTIOJIb30BAHUEM SI3BIKOBBIX
CpENCTB

B o0J1acT 3K0JI0TrMYECKOT0
BOCIIUTAHMSI:

- JIP31cchopMupOBaHHOCTH
9KOJIOTHYECKOU KYJIbTYPHI,
IMTOHMMaHHE BITUSHUS
COIMATBHO-9KOHOMUYECKHUX
MIPOIIECCOB HAa COCTOSTHUE
MPUPOTHOMN U COIMATBHOM
Cpebl, 0OCO3HaHUE TII00ATLHOTO
XapakTepa KOJOTUUECKUX
mpoonem;

- JIP32 nuianupoBaHue u
OCYIIECTBJICHHE JICHCTBHI B
OKpYXKalollleH cpelie Ha OCHOBE
3HAHUS 1eJIel yCTOMYUBOTO
pa3BUTHS YEJIOBEUYECTBA;
AKTUBHOE HEMPUATUE JICUCTBU,
MIPUHOCAIINX BPe/l
OKPYXKarolleH cpese;

- JIP34 ymeHnue nporHo3upoBaTh
HEeOJIaroNPUATHBIC
3KOJIOTHYECKHUE TTOCIEACTBUS
MpEATPUHUMAEMbIX JACHCTBUMH,
Mpe0TBpaIlaTh UX;

- JIP35 pacmmpenne onbita
JEATEIIbHOCTH YKOJOTHUECKOM
HaIpaBJIEHHOCTH Ha OCHOBE
3HAHMI TT0 PHU3UKE

OBJ1aileHUe YHUBEPCAJTbHBIMU
Y4eOHbIMHU MO3HABATEIbLHBIMHU
JeiCTBUAMHA

B) pabora ¢ uHopmanuei:

- MP25 BiageTs HaBBIKAMH
noJtydeHus: HGOpMaIuU U3
HWCTOYHUKOB Pa3HbIX TUIIOB,

B3aMMOJCHCTBHE MarHUTOB,
AIIEKTPOMArHUTHAS WHIYKIIUS,
JEHCTBIE MArHUTHOTO TIOJIS Ha
MIPOBO/IHUK C TOKOM U JABWKYIIIHIACS
3apsif, MEKTPOMATrHUTHBIC
KOJICOaHHMS U BOJIHBI,
MPSAMOJIMHEMHOE pacpoCTPaHEHHE
CBETa, OTPAKEHUE, MPEIOMIICHHE,
uHTepdepeHus, tudpakius u
MOJIIPU3AIUS CBETA, TUCTICPCHS
cBeTa; (poToANEKTpUIeCKHid P PEKT,
CBETOBOE JaBJICHUE, BOSHUKHOBCHUE
JIMHENYaToro CreKTpa atToMa
BOJIOPOJIA, €CTECTBCHHAS U
HCKYCCTBCHHAS PAJIMOAKTUBHOCTH

- [IP68 chopmupoBats ymeHust
MIPUMEHSITH ITOJTYdeHHBIC 3HAHUS JITS
O0OBSICHEHUS YCTIOBUM MPOTEKAHUS
(bU3HYECKUX SIBIICHUH B TIPUPOJIE U
JUTSL TIPUHSATHUS TIPAKTHYECKUX
pEUIECHH B TOBCETHEBHOM KU3HU
Juis obecrieueHus: 6€30MacHOCTH IPU
oOparieHnu ¢ OBITOBBIMHU
npuOopaMu U TEXHUUYECKUMHU
YCTPOMCTBaMH, COXpaHEHUS
3I0POBBS U COOJIOJICHUST HOPM
9KOJIOTMYECKOr0 TIOBE/ICHUS B
OKpY’Karolllel cpejie; TOHUMaHue
HE0OX0IMMOCTH TPUMEHEHUS
JOCTH)KEHUH (DM3UKU U TEXHOJIOTUI
JUISL palliOHAJILHOTO
MPUPOJIOTNIOIE30BAHUS

- [IP68 chopmupoBats ymeHUS
MPUMEHATD MMOTYYCHHbIE 3HAHUS [T
00BsICHEHUS YCIOBHM MPOTEKAHUS
buznyecKux SABICHUN B IPUPOJIE U
JUTSL IPUHSATHUS TPAKTUYECKUX
pELIECHHI B TIOBCETHEBHOW KU3HU
Ui oOecriedeHus: 6€30MacHOCTH IPH



COOTBETCTBUSA CaMOCTOSITEIILHO OCYILIECTBIIATh | OOpPAIICHUHU C OBITOBBIMH

MUKpOKJIMMATa IIOUCK, aHaJIU3, npuOOpaMy U TEXHUYECKUMHU
KUBOTHOBOJUYECK CUCTEMATU3ALHIO U yCTpOicTBaMH, COXpaHEHHUS

UX ITOMEIIEHUN MHTEPIpPETAHIO HH(POPMAIUU 3JI0pOBBS U COOIIIOJICHUS HOPM
JUI pa3IMYHbIX pa3IMYHBIX BUJOB U GOpPM HKOJIOTMUYECKOTO ITOBEJICHUS B
I10JIOBO3PACTHBIX IPEJICTaBICHUS OKpY’Karolllel cpejie; IOHUMAaHue
rpynm - MP27 ouenuBath HE00X0IMMOCTH IPUMEHEHUS
CEJIbCKOXO3SIICTB JOCTOBEPHOCTb, JJIETUTUMHOCTh | JAOCTIDKEHHH (DU3UKU U TEXHOJIOTUI
€HHBIX UH(OPMALINH, €€ COOTBETCTBUE | JUIsI pAllHOHAIEHOTO

KUBOTHBIX, IIPABOBBIM U MOPaJIbHO- IIPUPO/IONIOJIL30BAHUS
[I0Ka3aTeIu 3TUYECKUM HOpMaM

KayecTBa U

0€3011aCHOCTH

KOPMOB, KJIaCCOB

(monkItaccos,

KaTeropui)

MPOTYKIIUH

KUBOTHOBOJICTBA

TEXHOJIOTUYECKH

M TpeOOBaHUSIM,
B TOM UHCJIE C
HCIIOJIb30BaHUEM
aBTOMAaTHU3UPOBA
HHBIX CUCTEM
KOHTPOJISL.

2. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCIUILINHBI

2.1 O0beM y4yeOHOM TMCIUIUIMHBI ¥ BUABI Y4eOHOH padoThI

Bua yyeOHoM padoThI Ob6bem B
yacax

O0beM 00pa3oBaTeJIbHOM NPOrPaMMbl TUCITHILJIUHBI 108
OCHOBHOE cojIep:KaHHne 101
B TOM YHCJIE!

TEOPETHYECKOE 00yUeHUE 75
nabopaToOpHBIC 3aHATHUS 13
MPAKTUYECKUE 3aHATHA (B TOM YKCIIE MPOMEKYTOUHAS aTTECTAs ) 13
IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COACPIKAHUE /
TEOPETUYECKOE OOYICHHE 3
MPAKTUYECKUE 3aHIATUS 4
IIpome:xxyTouHas arrecTauus (1M PepeHIMPOBAHHBIN 3a4€T) 2




2.2. TemaTnueckuii miian u coaepxanue Tucuuuinabl Q.11 «Pu3uka»

HaunumenoBanue
pa3/iesioB U TeM

Coaepixkanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE),
JadopaTopHble H NPAKTHYeCKHe 3aHATHS, IPUKJIAJAHON MOAYJ/Ib (IPH HAJIMYMH)

O0nLeM
4acoB

®opmupyemMble
KOMIIETEHIIMHU

1

2

4

Pasznen 1. ®usuka u METOAbI HAYYHOI'0O MNO3HAHUA

Tema 1.1 ConepxxaHue yueOHOro MaTepuaJia

Bsenenue

®uszuka - Hayka O Impupoje. Hayunble MeTonpl MO3HaHUSA OKpyXKaromero Mupa. Poib
SKCIEPUMEHTa M TEOpUU B IMIpPOlLlecCe€ TIIO3HAHUSA NPUPOJBL. OKCIEPUMEHT B (U3HKE.
MonennpoBanue pu3nUECKuX sBJIeHUHN U npoueccoB. Hayunble runotessl. @u3nyeckue 3aKOHbI U
Teopuu. I'paHULIbl MPUMEHUMOCTH PU3NYeCcKUX 3aKoHOB. [IpuHIMn coorBercTBUs. Ponb u mecTo
¢bu3uku B popMHpPOBAHUM COBPEMEHHOM HayuyHOU KapTUHBI MUPA, B MPAKTUYECKOH AeATEeIbHOCTH
Ioaen

OK 03
OK 05

Pasznea 2. Mexanuka

17

Tema 2.1

Conep:kanue y4eGHOro MaTepuaJjia

Kunematuka

Mexannyeckoe nBukeHUE. OTHOCUTENBPHOCTh MEXaHM4YecKOoro aBmxkeHus. CucremMa oTcyeTa.
Tpaekropus. [lepemenienue, ckopocTh (CpelHsss CKOPOCTh, MTHOBEHHAsE CKOPOCTh) M YCKOPEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIUU Ha OCU CHCTeMbl KoopauHaT. CrloxkeHHe MepeMelleHud U
CIIO’)KEHHE CKOpocTel. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBMKeHue. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, YTH U MEpPEeMELIEHUsI MaTepuaibHON TOYKU OT
BpemeHu. CBoOoaHOE majzeHue. YckopeHue cBoOoaHoro mnajenus. KpuBonuHelHoe NBHKEHUE.
JIBuKeHHe MaTepHalbHOM TOYKH IO OKPYKXHOCTH. YTJIOBasi CKOPOCTb, JHHEWHas CKOPOCTb.
Ilepuon u yactora. LleHTpocTpemuTensHOE yCKOpEHUE

IIpakTHYecKoe 3aHATHE

IIpakTHyeckas padora Ne 1:

HccnenoBanue COOTHOLICHHUS MEXIY NYTSIMH, NPONACHHBIMM TEJIOM 3a IOCJEI0BaTEIbHbIE
paBHbIE TPOMEKYTKHM BPEMEHU MPHU PABHOYCKOPEHHOM JABUKEHUU C HayalbHOM CKOPOCTBIO,
paBHOM HYIIIO.

Tema 2.2

Conepxanue yueOHOro MaTepHuaJia

J[MHaMMKa

[Ipuamun orHocurenbHOCTH [amunes. Ilepseiii 3axkoH Hprotona. MHepuuaibHbIE CUCTEMBI
orcueta. Macca tena. Cuna. IlpuHnun cynepnosunuu cwi. Bropoin 3akon Herorona mis
MaTepuanbHOW ToukHu B mHepuuanbHOU cucteme otcuera (MCO). Tperuit 3akoH HproToHa mms
MaTepUAIBHBIX TOYEK. 3aKOH BceMupHoro TsaroreHus. Cuna Tsokectu. llepBas kocmuueckas
ckopocTh. Bec Tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIbXKEHUs U cuia Tperus nokos. Koapuiment tpenus. Cuaa cCOnpoTUBICHUS NPHU ABIKECHUH

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.3




TeJNa B JKUIKOCTH Win rase. [locTynaTensHOe M BpalaTelbHOS ABUKCHHE a0COIIOTHO TBEPIOTO
Tenma. MOMEHT CHIJIBI OTHOCUTENILHO OCH BpaleHus. [ledo cuibl. Y CIoBusl paBHOBECHS TBEPIOTO
teaa 8 ICO

HpaKTI/I‘leCKOC 3aHATHE

IIpakTuueckasa padora Ne 2:l3yyenue nBmwxeHHs Opycka NO HAKIOHHOW IIOCKOCTH TIOJ
JNEUCTBUEM HECKOJILKUX CUJI.

Tema 2.3
3aKOHBI COXPAHEHUS
B MEXaHUKE

Conep:kanue y4eOHOro MaTepuaJa:

NMnynbsc mMaTepralbHOW TOYKHM, CUCTEMBI MATEpUAIbHBIX TOYEK. MIMIyIbC CWIIBI U M3MEHEHHUE
uMITyabca Tena. 3akoH coxpaHeHus ummyibca B MCO. PeakrtuBHoe nBuxkenue. PaGota cuibl.
MomHocTh cuibl. KuHeTnueckas sHeprusi marepualbHON Toukd. Teopema 00 HM3MEHEHHH
KuHeTH4eckorn dHepruu. [loteHumanenas osHeprus. [loTreHuuaneHas SHeprus  ynpyro
nepopMUpoBaHHON MpyxuHbL. [loTeHIManpHas SHEprusi Tena BOJM3M MOBEPXHOCTH 3EMIIH.
[loTeHnmanpHple YW HEMOTEHLUMANbHbIE CcUJbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHII C
W3MEHEHNEM MEXaHWYECKOW SHEPIUHM CUCTEMBI T€l. 3aKOH COXPAaHEHUS MEXaHWYECKOM SHEPIHH.
Yrpyrue u Heynpyrve CTOJIKHOBEHHS

IIpakTHYecKue 3aHATHS

IIpakTuyeckas padora Ne 3:M3yueHne cBA3U CKOPOCTEH TEJ MPU HEYNIPYTOM yiape.

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJePKAHME (COAePKAHUE TPUKJIATHOTO MOTYJIs)

IIpakTHYeckue 3aHATHS

IIpakTHyeckasi padora Ne 4: Vcronp3oBaHWe 3aKOHOB MEXAaHUKH ISl OOBSICHEHUS JBHIKCHUS
HEOECHBIX TE€N W JJIA Pa3BUTHS KOCMHUYECKHUX HCCIEJOBAHUM, TPAHUIBI TMPUMEHUMOCTH
KJIaCCUYECKOM MeXaHUKH. IMUATALUI HEBECOMOCTH

Pa3nen 3. MosekyasipHasi pu3uKa 1 TEPMOJIMHAMUKA

22

Tema 3.1
OCHOBEI
MOJIEKYJIIPHO-
KUHETUYECKOU
TEOpUU

Conep:xanue y4eOHOT0 MaTepuaJia:

OcCHOBHBIE TIOJIOXKEHUS  MOJIEKYISIPHO-KMHETUYECKOW TeOopuu. bBpoyHOBCKOE  JBHYKEHHE.
Juddysus. Xapakrep IBUKEHUS U B3aUMOAECHCTBHS YacTHIl BelecTBa. Moienu cTpoeHus rasos,
AKHUJIKOCTEH U TBEpAbIX Tel U 0OBsICHEHHE CBOMCTB BEIlleCTBA HA OCHOBE 3THX Mojeneil. Macca u
pazmepsl Moaekyna. KonuuectBo BemiectBa. lloctostHnas Asoragpo. TemnoBoe paBHOBecHe.
Temmneparypa u ee usMmepenue. Illkama temmeparyp Llenbcus. Mognens uaeanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KHHETHUECKOW TEOPUH HIeaIbHOrO Ta3a. AOCOOTHas
TeMIIepaTypa Kak Mepa CpeaHell KUHETUYECKOM JSHEPrUU TEILIOBOIO ABUKEHUs YacTHULl rasa.
[Ikana remnepatyp KensBuna. YpaBHenue MenneneeBa-Knaneiipona. 3akon JlansToHa. I'a30BbIe
3aKOHBI. M30mporneccsl B UACAIBHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BELIECTBA: U30TEpPMa,
n30xopa, u3obapa

IIpakTHYecKoe 3aHATHE

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.3




IIpakTnueckas padora Ne 5: MccienoBanue 3aBUCUMOCTH MEX/1y ITapaMETPaMU COCTOSTHUS
Pa3pEeKEHHOTO ra3a

JlabopaTopHble 3aHATHSA

JlaboparopHas padota 1. M3ydeHrne M30TEPMHUECKOTO MpoIiecca

Tema 3.2
(OCHOBBI
TEPMOIMHAMUKA

Conep:kanue y4eOHOro MaTepuaJa:

Tepmoannamuueckasi cuctema. BHyTpeHHsIsI 3HEpPTHsl TEPMOJINHAMUYECKOW CUCTEMBI U CIIOCOOBI
ee m3MeHeHus. KommdecTBo TEIoThl ¥ paboTa. BHYTpeHHSIsI SHEpTHsl 0THOATOMHOTO HEaTbHOTO
raza. Buael teronepenaun: TEMJIONPOBOIHOCTb, KOHBEKIMS, H3ilydyeHHe. TermnoeMKocTh Tena.
VYaenpHas TemI0eMKOCTh BemiecTBa. KoimyecTBo TemaoTel mpH Termtonepenade. [lepBolil 3axkoH
TepMoauHaMuKu. [IpumeHeHre nepBoro 3akoHa TEPMOJIMHAMUKY K H3ompoleccaM. ['paduueckas
uHTepnpeTanus padoTsl raza. TemnoBble MamuHbL. [IpyUHIMIBI OEHCTBUS TEIUIOBBIX MAILUH.
[IpeoOpa3oBanust s3HEprUM B TEIUIOBBIX MamuHax. Koadduurent nonesHoro aencTeus (nanee —
KITI) Temmomo#t wmammubl. I[{ukn Kapuo wm ero KII[. Btopoit 3akoH TepMOIMHAMHUKH.
Heo6patumocTh MpoIecCoB B MPHUPOAE. DKOJIOTHICCKUE TTPOOIEMBI TETNIODHEPTETUKH

HpaKTI/I‘IeCKOC 3aHATHE

IIpakTnueckas padora Ne 6: I3mepenue ynenbHON TEIJIOEMKOCTH TBEPAOTO Tela

Tema 3.3
ArperaTHble
COCTOSTHUSIBEILIECTBA
1 (pazoBbIe
[ePEXO0/Ibl

Conep:xaHue y4eOHOT0 MaTepuaJia:

[TapooOpazoBanue u koHAeHCaus. Mcnapenue u kunenne. Y ienpHas TErIoTa mapooopa3oBaHus.
3aBUCHUMOCTh TEMIEepaTypbl KUIMEHUs OT JaBieHUs. AOCOIIOTHAs M OTHOCHUTENIbHAsl BJIAXHOCTh
Bo3ayxa. Hacermennsnii map. TBepaoe Teno. Kpucrammmueckue u amopdHbie Tema. AHU30TPOTIHS
cBOMCTB KpucTtaywwioB. JKuakue kpucrauibl. CoBpemeHHble Marepuanbl. I[lnaBnenue wu
KpucTaJIM3anus. Y ienbHas Tersiora rmiasnenus. Cyonumanus. Y paBHeHHE TEIUIOBOTO OanaHca

JlabGopaTopHble 3aHSITHS

JlaGoparopHas padora 2. OnpeeneHue BIaKHOCTH BO3/lyXa MPU MOMOIIHM IICUXpOMETpa

IIpodeccuoHaTIbHO OPHEHTHPOBAHHOE Colep:KaHue (Coep:KaHNe MPUKIATHOTO MOTYJIsI)

IlpakTH4eckoe 3aHsTHE

IIpakTuyeckass padora Ne 7: TexHuueckue YCTpPOICTBA U NPAKTUYECKOE IPUMEHEHUE!
TepMoMeTp, Oapometp. OmpeneneHre Macchl BO3/lyXa B KOMHATe Ha OCHOBE M3MEpeHUil o0bema
KOMHATBHI, JaBJICHUs U TEMIIEPATYPhI BO3yXa B HEM.

Pa3nen 4. DiaexkTpoamHaMuKka

24

Tema 4.1
DIEKTpOCTaTHKA

Conep:xaHue y4eOHOT0 MaTepuaJa:

3J'IeKTpI/IBaI_II/I$I TECII. 9HeKTqueCKHﬁ 3apsna. I[Ba BHJa DJJICKTPUYCCKUX 3apsad0B. HpOBO)IHI/IKI/I,
AUBJICKTPUKA U ITOJIYIIPOBOAHHKH. 3aKkoH COXpaHCHUS IJICKTPHUICCKOI'0 3apsa. BzaumoaeiictBue
3apsA0B. 3aKkoH KyJ'IOHa. SHCKTpI/I‘{CCKOC ITOJIC. HaHpH)KeHHOCTL QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UINHN SBJICKTPUICCKUX nojaen. Jluauu HAIIPAKCHHOCTHU JJICKTPUYCCKOI'O I10JIA. PaGora

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




cull anekTtpocrarndyeckoro mnoJss. IloreHuman. PasHocTe mnoreHumanoB. [IpoBogHuKM U
JURJICKTPUKHU B 3JIEKTPOCTATUYECKOM I10J1€. JuanekTpuueckas MpOHUIIAEMOCTh. DJIEKTPOEMKOCTb.
Konnencarop. D1eKTpoeMKOCTh INIOCKOTO KOHJIEHCATOPa. DHEPrusl 3aps>KeHHOTO KOHJIEHCATOpa

IpakTHyeckas padora Ne 8: M3MepeHne 2JIeKTPOEMKOCTH KOHJICHCATOpa

|

Tema 4.2
TloCcTOSAHHBIN

PIEKTPUYECKUN TOK.

Toxu B pa3nmuyHbIX
cpenax

Conep:kanue y4eOHOro MaTepuaJa:

DNeKTpUUYECKUi TOK. YCIIOBUSL CYLIECTBOBAHUS 3JEKTpUuUecKoro toka. Mcrounuku toka. Cuna
toka. Ilocrosuueiii TOK. Hampspkenme. 3akon Owma g ydacTKa LEMU. OJIEKTPUUECKOE
CONpOTHBIIEHUE. YJIeNbHOE CONpPOTUBJIEHHE BellecTBa. IlocinenoBarenbHOe, NapauIeIbHOE,
CMEIIaHHOE COEMHEHNE MPOBOIHUKOB. PaboTa anekTpuueckoro toka. 3akoH J[xoymsa-Jlenna.
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA. OJEKTPOABMXKYINAs CWJIa U BHYTPEHHEE CONPOTUBIICHHE
WCTOYHMKAa TOKa. 3akoH Owma uisi ToJHOW (3aMKHYTOM) dnekTpudeckoil uenu. Kopotkoe
3aMbIKaHHUE.

DNeKTpOHHAas MPOBOAMMOCTH TBEPJBIX METAJUIOB. 3aBUCHUMOCTH CONPOTUBIIEHHUS METAJUIOB OT
TeMriepaTypbl. CBEpXIPOBOANUMOCTh. DJIEKTPUYECKUN TOK B Bakyyme. CBOWMCTBA 3IEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBEHHass W MPUMECHAs MPOBOJAUMOCTb MOIYHIPOBOJHUKOB.
CpoiictBa p-n-nepexoma. IlomynpoBoJHUKOBBIE MPUOOPHL. DIEKTPUUYECKU TOK B pacTBOpax U
paciuiaBax 3JIEKTPOJIUTOB. DJNEKTPOJIUTHYECKAS] AUCCOUMAIMSA. DIEKTPOIU3. DIEKTPUUECKUN TOK
B razax. CaMOCTOSITEIbHBIN U HECAMOCTOSTENbHBIN pa3pan. Monnus. [lnazma

JlabopaTropHble 3aHSITHS

JlaGoparopHas padora 3. M3yyeHrne cMeniaHHOrO0 COeIMHEHUS pE3UCTOPOB.
JlaGoparopHasi padora 4. V3mepeHue 3JIeKTpOABUKYIIEH CUITbI HCTOYHUKA TOKA U €r0
BHYTPEHHETO CONPOTHUBIICHUS

Tema 4.3
MarauTHoe IoJIe.
DJIEKTpOMarHuTHas
WHYKINS

Conep:xanue y4eOHOIro MaTepuaa

[Toctosinubie MarHuThl. B3auMojelcTBUE NOCTOSIHHBIX MarHuTOB. MarnutHoe mose. Bektop
MarHuTHOM uHAaykuuu. [lpunnun cynepno3uiuu. JInHuM MarHuTHOW MHAYKIMK. KapTuHa nuHui
MarHUTHOM MHJIYKIIMHM TOJSI MOCTOSHHBIX MarHUTOB. MarHuTHOE MoJie MPOBOJHUKA C TOKOM.
Kaptuna nunuii mosist AMUHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJIHUKA,
KaTymku ¢ TokoM. OnbIT OpcTtena. B3aumonelictBue nmpoBoAHUKOB ¢ TOkoM. Cuna Amriepa, ee
Moayiab U HampaBieHue. Cuia JlopeHua, ee MOAyab M HalpaBieHue. J[BU)KEHHUE 3apsKEeHHOMN
YacTUIIBI B OJJHOPOJTHOM MarHUTHOM moJie. PaboTa cunbl JlopeHna. SIBneHue 31eKTpOMarHUTHOM
nHaykuuu. [lotox BekTopa MarHuTHOM MHAYKUMHU. DJIC MHAYKIMH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuun @apanes. BuxpeBoe snekTpuyeckoe moJie. DNEKTPOJBIKYILAS CUJla MHAYKIHHU B
MIPOBOJIHUKE, JBMXXYIIEMCS MOCTYNATEIbHO B OJHOPOAHOM MarHUTHOM mnotie. [lpaBuno Jlenua.
NunyktuBHOCTh. SIBNeHuHe camouHaykiuu. DJIC caMOMHIYKIIMU. DHEPrusi MArHUTHOTO MOJIS
KaTYIIKUA C TOKOM. DJIEKTPOMArHUTHOE T0JIe

IIpakTHYecKoe 3aHATHE

K 1.3




IIpakTnueckas padora Ne 9: M3ydyeHne MarHUTHOTO MOJS KaTylIKU ¢ TokoMm. MccienoBanue
JEMCTBUS IOCTOSIHHOIO MarHWTa Ha paMKy ¢ TOKOM

JlabopaTopHble 3aHATHSA

JlabopaTopuas pab6ora 5. V3yuenue siBJI€HHs 3JIEKTPOMArHUTHOW MHTYKIIUU

IpodeccnoHaIbLHO OPHEHTHPOBAHHOE CO/lEPKaHUE (COTep:KAHNE MPUKJIATHOTO MOTYJIs)

TexHuueckue yCTpOWCTBA W IPAKTUYECKOE IPUMEHEHHE: IJIEKTPOCKOI, JIEKTPOMETP,
KOHJIEHCATOP, KOIMPOBAJIbHBIM aIIapar, CTPYMHBIM IPUHTEP, aMIIEPMETP, BOJBTMETP, PEOCTaT,
HUCTOYHUKHA TOKA, JJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, BJIEKTPOOCBETUTENbHBIE IPHOOPHI,
TEPMOMETP  CONPOTUBIJICHUS, BAKyyMHBIH MO, TEPMUCTOPBl U  (POTOPE3UCTOPHI,
IIOJYIIPOBOJHUKOBBIM ~ JUOJ, TalbBaHWKA, IIOCTOSHHBIE  MAarHWUTHI,  JJIEKTPOMAarHMTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS I1€Yb.

HpaKTI/I‘IeCKOC 3aHATHE

IIpakTnueckas padora Ne 10: Mepsl 371eKTp0oOE30MAaCHOCTH, 3JIEKTPOCTATHYECKAs 3alluTa,
3a3eMJICHHE HIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKAHHE

Pazgen 5. Kosie0anus u BOJIHBI

22

Tema 5.1
MexaHandeckue u
DIIEKTPOMArHUTHBIC
KOJIcOaHMs

Conep:kanue y4eGHOro MaTepuaJjia

KonebarenpHas cucrema. CBoOOmHBIE KOebanus. ['apmonnyeckue kosedanus. [lepuon, yacrora,
amrutyna u (aza xonebanuid. [IpyXKuHHBIH MasTHUK. MaTeMaTHYECKU MAasTHHK. YpaBHCHHE
rapMOHUYECKHX KoJjiebanuil. KuHemaTnmueckoe M JUHAMHYECKOE OIKCaHUE KoJebaTeabHOro
neukeHus. [IpeBpallleHue SHEpPruM NpU TapMOHHYECKUX KoJjieObaHusax. CBS3b aMIUTUTYIbI
KoJeOaHui MCXOIHOM BEIMYMHBI C AaMIUTUTYAOM KoJIeOaHH ee CKOPOCTH M YCKOPEHHS.
Konebartenbublit KOHTYD. CBoOoiHBIE ANEKTPOMArHUTHBIE Kosie0aHus
B HUACaTbHOM  KojeOaTeJIbHOM  KOHType. AHajorus  MEXKIy  MEXaHMYeCKUMH U
ANIEKTPOMAarHuTHIMU  KojeOaHusiMu. @opmyna TomcoHa. 3akOoH COXpaHEHHUsS DJHEPIHMH B
UJeanbHOM KoJiebaTeabHOM KOHTYpe. BBIHYXJIEHHbIE MexaHuueckue Koisiebanus. Pe3oHaHc.
Pe3onancHass kpuBas. BbIHYXJEHHBIE JJIEKTpOMarHuTHble Kojebanus. IlepemeHHBIH TOK.
CuHycouJaNbHbI MepeMeHHbIH TOK. MOIIHOCTh MEPEeMEHHOTO TOKa. AMIUIUTYIHOE U
JecTBYyIOlee 3HAaYCHUE CUITbI TOKA U HanpsbkeHus. TpaHcopmatop. [IponsBoactBo, nepenayua u
MOoTpeOIeHNE IIEKTPUIECKON SHEPTUH. DKOJIOTUYECKHE PUCKU TIPU MPOU3BOICTBE ANEKTPUUECKOM
sHepruu. KyiapTypa Hcnoap30BaHus SIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU

IIpakTHYecKoe 3aHATHE

IIpakTnuyeckas padora Ne 11:
HccnenoBanue 3aBUCUMOCTH MEPHO/Ia MAJIBIX KOJIeOaHUi Tpy3a HA HUTU OT JUTMHBI HUTH U MacChl

rpysa.

Tema 5.2

Conepxanue yueOHOro MaTepuaJia

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.3




MexaHnueckue u
PIIEKTPOMAarHUTHBIE
BOJIHEI

Mexanuveckue BOJIHBI, ycioBHUsi pacnpoctpaHeHus. Ilepuon. CKopocTh pacmpoCTpaHeHHUS M
JuTHA BOJIHEL [lomepeunsie U mpoaosIbHbIe BOJTHBL. HTEepdepertus u nudpakiius MeXaHnIeCKuX
BOJIH. 3BYK. CKOpoCTh 3ByKa. I poMKOCTH 3ByKa. BricoTa ToHa. TemOp 3ByKa. DIeKTpOMarHuTHHIE
BOJIHBL. Y CJIOBHS M3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH. B3anmHast opueHTanus BektopoB E, Bu v
B DJEKTPOMAarHUTHOW BOJHE B Bakyyme. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpPaXEHHE,
MpesloMIICHUe, ToJispu3anus, nudpaxius, naTepdepernus. CKOpoCTh dJEKTPOMArHUTHBIX BOJIH.
[Ikana »1eKTpOMAarHUTHBIX BOJH. [IpuMeHeHHE 3JIEeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHuumbl paauocBsi3u W TeNeBUAeHUs. Pamuonokarus. DIEKTPOMArHUTHOE 3arps3HEHUE
OKpYKarolEen CpeJibl

Tema 5.3
OnTuka

[IpsimosnHetHOE paclpoCTpaHEeHUEe CBETa B OJHOPOAHOM cpexe. Jlyu cBera. OTpaxeHue cBeTa.
3akoHbl oTpakeHus cBeta. [locTpoenne n3oOpakeHuit B TiockoM 3epkaiie. [Ipenomienue crera.
3akoHBl TpeoMJIeHUs] cBeTa. AOCONIOTHBIM TMOKa3zarenb mnpenomieHus. [lonHoe BHyTpeHHee
oTpaxkenue. [IpenenbHBI yroa MOJHOTO BHYTPEHHETO oTpakeHus. Jucrnepcus cBeta. ClOKHBIN
coctaB 6enmoro cBeta. L[petr. CoOuparomuie u paccenBaroiniue JuH3bl. ToHKas nruH3a. DOKYCHOE
paccTosiHME W ONTHYECKas cuila TOHKON nHH3bL IlocTpoeHue m3oOpaxeHHil B cOOMparomux U
paccenBaronux JHH3aX. PopMysia TOHKOH JUH3bI. YBEIWYEHHUE, naBaeMoe JUH30U. [Ipemesnsr
MPUMEHUMOCTH reoMmerpudeckoid ontuku. MuTtepdepenmnus cpera. KorepeHTHbIE HCTOYHHKH.
YcnoBust HaOMOAEHUST MAKCUMYMOB M MUHUMYMOB B HUHTEP(QEPEHIIMOHHON KapTHHE OT JIBYX
cuH(a3HbIX KOTEPEHTHBIX UCTOYHUKOB. [ludpaknus ceera. JudpakunoHHas pemierka. YcloBue
HaOMIOJIEHUST TJIABHBIX MAaKCUMYMOB TMpH TMaJeHMM MOHOXPOMAaTHYECKOro CBETa Ha
TdpakiMOHHYI0 pemieTky. [lonspuzanus ceeta

IIpakTHYeckoe 3aHsATHE

IIpakTHyeckasi padora Ne 12: HaGmoneHue qucrepcuu cBeTa

-

JlabopaTopHble 3aHSITHS

JlabopaTopHas pabdora 6. I3mepeHue nokasaresns IpeJoMIICHUs CTEKIIa
JladopaTopHas pa6ora 7. MccienoBanue CBOMCTB N300paKEHUI B JIMH3aX

IIpodeccHoHATbHO OPHEHTHPOBAHHOE COIep:KaHue (Coiep:KaHNe MPHKJIATHOTO MOTYJIsI)

Bunelr  wmsnyuenuit. Bunpbl  cnektpoB.  CnekTpbl  ucnyckaHus. CHEKTpbl  MOIVIOILEHUS.
CnextpanbHbiii  aHanu3. CHekTpajibHble Kjacchl 3Be3l. YJIbTpapHOJIETOBOE HU3IyYEHHE.
WNndpakpacnoe wu3znyuenue. Pentrenockue myun. HWx mnpupoma u cBoifctBa. Illkana
JJIEKTPOMArHUTHBIX U3JIY4CHUI

Pazgen 6. OcHOBBI clieUAIbHOI TEOPHH OTHOCHTEJIBLHOCTH

Tema 6.1

\ Conepxanue yueOHOro MaTepuasa

OK 01
OK 02




OCHOBBI TEOpUU
OTHOCHUTEIIEHOCTH

I'panuupl  NPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. IlocTynaTel crnenuanbHOM — TEOpUH
OTHOCHUTEIIBHOCTH: HMHBApPUAHTHOCTb MOJIYJs CKOPOCTH CBETa B  BaKyyMe, IIPUHLUII
OTHOCUTENILHOCTH OHHIITEHHAa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U
COKpAIlleHUE JUTMHBL. DHEPrusi U UMITYJbC CBOOOAHOHN dacTuipl. CBsI3b MacChl C DHEpPrued u
MMIYJIBCOM CBOOOJHOM YacTUIBI. DHEPTHsi MOKOsI CBOOOTHON YaCTHIIBI

OK 04
OK 05

Pa3nen 7. KBantoBasi puzuka

12

Tema 7.1
JJIEMEHTBHI
KBAHTOBOM OIITUKHA

Conepxxanue yueOHOro MaTepuaJa

®otonsl. Dopmyna [lnanka cBsi3u sHEpruu (HOTOHA C €r0 YaCTOTONW. DHEPTUs U UMITYJbC (HOTOHA.
OtkpbiTue u uccinenoanue ¢otordpdexra. Onbitel A.I. CroneroBa. 3akonbl (oTodddekra.
VYpasuenue DitHmreitHa 11 pororddexra. "Kpacnas rpanuma” dpotorddekra. J[aBnenne cBera.
Onsitel [1.H. JIeGeneBa. XuMuyeckoe neiicTBUE cBeTa

Tema 7.2
Crpoenue atoma

Conep:kanue y4eGHOro MaTepuaJia

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo uccienoBanuio crpoenus atoma. [lnanerapuas
Mozens aroMma. [loctynarel bopa. M3nydenune u mornomnieHue (GOTOHOB MpHU MEpexojie aroma c
OJIHOTO YpPOBHS SHEpruu Ha Apyroi. Bunel cnextpoB. CriekTp ypoBHEH 3Hepruu aroma BOJIOPO/a.
BonHoBeie cBoiicTBa wyactuil. Bomnbel ge  bpoinsa. KopryCckynsipHO-BOJHOBOW — yaJIU3M.
Judpakuus 2MeKTpoHOB B KpucTauiax. CHOHTaHHOE U BBIHY)KJICHHOE U3JTydeHUE. Y CTPOHCTBO U
MIPUHITUTI PabOTHI JIazepa

IIpakTHYeckoe 3aHATHE

IIpakTHyeckasi padora Ne 14. HaGmroieHre TMHEHYATOTO CIIEKTpa

Tema 7.3
ATOMHOE SApO

Conep:xaHue y4eOHOro marepuasa

Metopl HAOMIOACHUS U PETUCTPALMM 3JIEMEHTApHBIX 4YacTUll. OTKpBITHE PaTUOAKTUBHOCTH.
OmnsiThl Pesepdopna mo ompeneneHro coctaBa paAuoakTUBHOTO u3inydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3NydyeHus. BnusHue painoakTUBHOCTH Ha KUBbIE OpraHnu3Mbl. OTKpBITHE TPOTOHA
u HelTpona. Hykinonnas monens simpa [eiizenGepra-lBanenko. 3apsia sapa. MaccoBoe 4HCIIO
snpa. M3otomnel. Anbda-pacmnan. DneKTpoHHBIN U MO3UTPOHHBIN Oeta-pacnan. ['amma-u3nydeHue.
3aKOH PaJUMOAKTHUBHOIO pacrajga. DHEPrusi CBA3M HYKIOHOB B siape. Snepusie cuibl. Jledekt
Macchl sapa. SnepHele peakuuu. [lenenue m cuHTe3 saep. AnepHuiil peaktop. TepmosiaepHbIi
cuHTe3. [IpobremMbl U MEPCHEKTUBBI SIIEPHON DHEPreTHKH. DKOJIOTUYECKHE AaCIEKTHI sIAepHOM
SHEPreTUKU.  JJeMeHTapHble  4YacTulbl.  OTKpbITHE  MO3UTpOHA.  DyHJIAMEHTaJbHbIE
B3aUMOJICUCTBUS

IIpakTHYecKoe 3aHATHE

IIpakTuyeckas padora Ne 15: VccienoBanue TpekoB yacTull (10 TOTOBBIM (hoTorpadusim)

IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJECPKAHUE (COEePKAHUE TPUKJIATHOTO MOTYJISA)

HpaKTI/IquKOC 3aHATUC

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.3




IIpakTnueckas padora Ne 16:

HdenoBass urpa: I[loHsTHs, CBSI3aHHBIE C HM3YYEHHEM METOJIOB HAyYHOTO IO3HAHUSA: SIBJIICHUE,
HAy4HbII (akT, runorTe3a, Gu3HUecKas BEIWYHMHA, 3aKOH, TEOpHs, HAOIIOACHUE, SKCIIEPUMEHT,
MOJIEIMPOBAHUE, MOJIEJIb, U3MEPEHHE.

Pa3nea 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKHU

(ep]

Tema 8.1
DIEeMEHTEI
ACTPOHOMHUU U
acTpoU3UKU

Conepxxanue yueOHOro MaTepuaJa

Bun 3Be3qnoro neba. Co3Be3ausi, SpKUe 3BE3[Ibl, IUIAHETHI, UX BUAMMOE JBIKeHHE. ConHedHast
cucteMa. [lmanersl 3emHoi rpymmbl. [lnanersi-rurantel. Manbsie Tena CoOJIHEUHOW CHUCTEMBI.
Comnnre, porocdepa u armochepa. ConHeunas akTuBHOCTh. McTtounuk sHeprun CosHIIA U 3BE3].
3Be3/1bl, WX OCHOBHBIE XapaKTEPUCTHKW: Macca, CBETUMOCThb, pPaJANYC, TEMIEparypa, HUX
B3aHMOCBS3b. 3Be3/bl IIAaBHOH ITOCIIEN0BATEILHOCTH. 3aBUCHUMOCTL ''Macca - CBETHMMOCTL" ISt
3B€3/1 TJIaBHOW  moOclefoBaTeNibHOCTH. BHyTpeHHee cTpoenue 3Be3n. CoBpeMeHHbIE
MPEJICTaBICHUS O TPOUCXOKICHUH U 3BOJIIOIMK CoTHIA U 3BE3/1. DTalbl )KU3HU 3Be3]1. MIIeUHbIN
[IyTs - Hama ['anaktuka. CninpanbHas cTpykTypa ['amakTvkuy, pacnpeneiaeHue 38e3/1, ra3a v MbLUIH.
[Tonoxxenne u nBwkenwe Comnnma B [amaktuke. Ilnockas u  chepudeckas MMOICUCTEMBI
lanaxktuku. Tunel ranakTuk. PagporanakTuku U KBaszapbl. UepHbIE OBIPHI B sApaxX TATAKTHK.
Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. PazOeranue ranaktuk. Teopus bosbiioro
B3pbIBa. Mojens «ropsiueii Beenennoit». MacmtabHas ctpykrypa Bceenennoii. MeraranakTuka.
Hepemennsie npo0ieMbl acTpPOHOMUU

JlaGopaTopHble 3aHATHSA

JladopaTopHas pa6ora 8. HabGmroieHrss HEBOOPY)KEHHBIM TJIa30M C UCIIOJIb30BAaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JUTsl ONIPEICIICHNUS MT0JIOKEHUS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c0o3Be3usi CeBEpPHOTO MOTYIIAPUs U SIPKUE 3BE3/IbI

OK 01
OK 02
OK 03
OK 05
OK 07

IMpome:kyrounasi arrectanus (JluddepennupoBannblii 3a4uer)

Bcero:

108




Temut peghepamos (00K1a008), UHOUBUOYATLHBIX HPOEKMOE

- Anekcanap I'puropseBuy CTosIeTOB - pyCCKUI (QUBHK.

- Anekcanap CrenanoBud Ilonos - pycckuil yueHblil, ©300peTaTenb
panuo.

- ANTbTepHATHBHAs YHEPrETHKA.

- AKyCTHYECKHE CBOMCTBA MOJYIIPOBOJIHUKOB.

- Aanipe Mapu AMnep - OCHOBOIIOJIOKHUK JIEKTPOAUHAMHUKH.

- ACUHXPOHHBIW JIBUTATENb.

- Actepounpl.

- ACTpOHOMUS HAIIUX JHEH.

- AtomHas ¢usuka. U3oronsl. [Ipumenenne paaroakTUBHBIX U30TOIIOB.
- beckOHTaKTHBIE METOABI KOHTPOJISI TEMIIEPATYPHI.

- bunonsipable TPaH3UCTOPBI.

- bopuc CemenoBuu fAxo0u - GpuU3MK U U300peTaTesb.

- Bennuaiiimme oTkpbITHS QUBHKH.

- Bunpl anekTpuueckux pa3psaoB. DIEKTPUUECKHUE pa3ps/ibl Ha CITy:K0e YelloBeKa.
- Bniusnue nedexToB Ha GpuznUecKre CBOWCTBA KPUCTAILIIOB.

- Bcenennas u TeMHasi Matepus.

- ['anmuiieo [Nanunen - oCHOBaTEIb TOYHOTI'O €CTECTBO3HAHUS.

- ['onorpadus u ee mpuMeHeHUeE.

- JIBr>keHue Tena nepeMeHHON MacChl.

- udpaxiys B HaIeH xKU3HH.

- XKunkue KpuCTalIbl.

- 3akonsl Kupxroda nsist anexTpuueckoi neru.

- 3aKOHBI COXPAHEHUS B MEXAHUKE.

- 3HaueHue OTKpbITUH ["anues.

- Urops BacuibeBrnu KypdaToB - ¢hu3uk, opraHu3aTop aTOMHON HAYKW U TEXHUKH.
- HUcaak HproToH - co3narens KilacCHuIecKon (pU3nKu.

- Mcnonb30BaHuE 3JEKTPOIHEPTUU B TPAHCIIOPTE.

- Knmaccudukanus u xapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHII.

- KoHCTpyKIIMOHHAs MPOYHOCTH MaTepuaia U €€ CBsI3b CO CTPYKTYPOH.
- KoHCTpyKIIMs ¥ BUIBI J1a3€POB.

- KpuosnektpoHnnka (MUKPOIJIEKTPOHHUKA U KOJIOA).

- JIa3zepHbIEe TEXHOJIIOTUH U UX UCIIOIB30BAHUE.

- Jleonapao na Bunuu - ydeHsIit 1 n300peTaTeb.

- MaruuTHble U3MepeHust (MPUHLUIIBI TOCTPOSHUS TPUOOPOB, CIIOCOOBI U3MEPEHUS
MAarHUTHOTO MOTOKA, MArHUTHOW UHAYKIUH).

- Maiikn @apazeit - co3gaTenb yueHUs 00 31eKTPOMarHuTHOM TOJIE.

- Makc [1naHk.

- MeTo MEUYEHBIX aTOMOB.

3. YCJIOBUSI PEAJIM3AIIMUM PABOYEH TIPOITPAMMBI YYEBHOH
JAUCIHUITINHBI
3.1. O6pa3oBaTeibHbIE TEXHOJIOTHH



Jns  peanuzanuu  paboueld mOporpaMMmbl  YYEOHOH  JUCUMIUIMHBI HPUMEHSIOTCS
cleayromme 00pa3oBaTeIbHbIe TEXHOIOTHH:

- Ipo0JeMHOE 00yUYEHUE;

- tudpepeHInpoBaHHOE 00yUYEHUE;

- IPOCKTHBIC W UCCIIE0BATEICKUE METOIBI O0yUCHUS;

- TUYHOCTHO-OPUEHTUPOBAHHOE 00yUCHHE;

- 00y4yeHue B COTpyIHMYECTBE (KOMaHIHas, rpynnoBas padbora);

- ”H(OPMAITMOHHO-KOMMYHHUKAITMOHHBIEC TEXHOJIOTHH.

3.2. Tpe6oBaHusi K  MHHHUMAJBLHOMY  MAaTepPHAJbHO-TEXHHYECKOMY
o0ecneyeHHI0 Y4eOHOro npeamera

Peanuzanms yueOHOTO TpenMera TpeOyeT HaIn4us yueOHoro kabuHeta «Dusuka» u
nabopaTopuit A MPOBeACHUS J1a0OPATOPHBIX padoT.

O6opynoBaHue yuyeOHOro KabuHeTa:

- TOCAI0YHBIE MECTa 10 KOJIMYECTBY O0YUaIOIIIXCS;

- pabodee MeCTO MperoaaBaTers;

- TUIAKTUICCKAN KOMIUIEKT Y4eOHO-HATJISTHBIX TOCOOMIA 110 AUCIUIUIMHE (PU3MKa;

- MYJIbTHMEIMIHBIC CPEJICTBA OOYUCHHUS 10 JUCITUIUTHHE (PU3MKa.

TexHuuyeckue cpencTra 00yICHHUS:

- KOMITBIOTED C JTUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHHUEM;

- IPOEKTOP C PKPAHOM.

O6opynoBaHue J1a00PATOPHUIA:

- KOMIUIEKT JE€MOHCTPAIIMOHHOTO OOOpYAOBaHMS [UIsl TPOBENCHUS (PUIUYECKOTO
AKCIIEpUMEHTa U (POHTATIBHBIX J1a00PATOPHBIX PabOT O MEXAHUKE;

- KOMIUIEKT JE€MOHCTPAIlMOHHOTO OO0OpYAOBaHMS ISl TPOBENEHUS (U3HUUECKOTO
AKCIIEpUMEHTa U GPOHTATIBHBIX J1a00OPATOPHBIX PabOT MO JIEKTPOIUHAMUKE;

- KOMIUIEKT JE€MOHCTPAallMOHHOTO OO0OpYyAOBaHMS ISl TPOBEACHHS (DUIUUECKOTO
DKCIIEpUMEHTa ©  (QPOHTANBHBIX Ja0OpaTOPHBIX pabOT MO BOJHOBOM U
F€OMETPUUYECKON ONTHUKE;

- KOMIUIEKT JEMOHCTPAIlMOHHOTO OOOPYIOBaHUS HJsi TMPOBEACHUS (DPUINIECKOTO
AKCTIEPUMEHTA U (PPOHTATBHBIX JJAOOPATOPHBIX pabOT MO KBAaHTOBOH (hU3HUKE.

3.3. UndopmanuonHoe odecrnedeHue

Ilepeyenbr  pexkoMeHAyeMbIX  Yy4eOHBIX u3ganui, HHTepHeT-pecypcos,
JAOMOJIHUTEIbHOM JIUTEPATYPbI

OCHOBHbIE HCTOYHUKHU:

1. MsaxkumeB I'.51. ®uzuka 10k, MskumeB .51, ®uzuka 11k1 — M.: akimoHepHOE
obmectBo «M3marensctBO «IIpocBemienue», 2023r.

JlOTIOTHUTENbHBIE UCTOYHUKH

D0P «Ypoxku Kupumna u Medboaus»: Ypoku dusuku B 10-11x71.

HHTepHeT-pecypebl:

BupTtyansHble abopaTopHbie paboTsl o dhusuke, http://phdep.ifmo.ru/labor/common
Junamudeckue moaenu ¢pusndeckux spienuit, http://www.lighlink.com/sergey/java
®dusuka B anuMmanumsx, http://www.infoline.ru/

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHWSI YUEBHOII
TACHUATIITAHBI


http://phdep.ifmo.ru/labor/common
http://www.lighlink.com/sergey/java
http://www.infoline.ru/g23/5495/physics.htm

KoHTpo/b U oneHKa pe3ynbraToB OCBOEHHUs y4e€OHOIO MpEeIMETa OCYIIECTBIIAETCS
IIPENOAABaTeIeM B IPOLIECCE MPOBEACHUS KOHTPOJIBHBIX U JIA0OOpaTOpHBIX padoT,
TECTUPOBAHMS,  BBINOJHEHHUA  OOYYAIOIIMMHCS  WHIUWBUIAYAJIbHBIX  IPOEKTOB,
pedepatoB. KOHTpOJIb M OLIEHKAa pACKpPHIBAIOTCS 4YEpE3 YCBOEHHbIE 3HAHUS H
NpUOOpeTeHHbIE O0YYAIOIIMMUCS YMEHHUSI, HAallpaBlIeHHbIE HA (OPMUPOBAHUE OOIIMX
U NMpopecCUOHAIBHBIX KOMIeTeHUIHH. KoMIeTeHun NOMKHBI ObITh COOTHECEHBI C
MPEMETHBIMU pe3yIbTaTaMH.

Pe3yabTaThl 0CBOEHHs Y4eOHOI Pa3znen/Tema THun oueHoYHbIX
AUCHUTLIUHBI MeponpusTHI
OK 01. Bbi6upatsb crioco0bl perieHus Paznen 2. Temsi 2.1.,2.2.,2.3. | - ycTHBIH ompoc
3aj1a4 NPO(ECCHOHATLHOM AeATENbHOCTH | Pasznen 3. Tems 3.1, 3.2, 3.3. |- (poHTanbHbI ompoc
IPUMEHHUTENBHOK Pa3IMYHBIM KOHTEKCTaM| Pasnen 4. Temur 4.1., 4.2.,4.3. | - KOHTpOJIbHas paboTa
Pazzen 5. Temsr 5.1.,5.2., 5.3, | -1abopatopHas padora
Pasyen 6. Tema 6.1. - MpakTuyeckas padbora
Pasgen 7. Temsi 7.1,7.2,7.3. | (petueHus
PaSlIe.H 8. Tema 8.1 Ka4€CTBCHHBIX,
OK 02. Mcnonp30BaTh COBPEMEHHBIE Pasnen 2. Tempr 2.1., 2.2., 2.3, | PACHCTHBIX 3az124)
CpEJICTBA TIOHCKA, AHATH3A U Paszen 3. Tems1 3.1, 3.2, 3.3, | oo OBpIC SAAMA
- HTHAWBUAYAaJIbHBIU
MHTEpNpeTaluK nHbOPMAIHH Paszien 4. Tewn 4.1, 4.2, 43, | 2V
I/IHCbOpMaIII/IOHHI)Ie TEXHOJIOTUHN JIA Paznen 5. Tembr 5.1.. 5 2 5 3 yd p o
o ACIL 9. i e 99 - depeHIIMpOoBaHHBIM
BBITIOJIHEHUS 3aa4 Po(decCHOHaTbHOM p 6. T 6.1
aszgea 6. 1ema O.1. 3a4yeT
JESTeINbHOCTH

Pasnen 7. Temsr 7.1, 7.2, 7.3.
Pa3nen 8. Tema 8.1

OK 03. ITmaaupoBats u Pasnen 1. Tema 1.1.
peann30BhIBaTh COOCTBEHHOE Paznen 3. Temsr 3.1., 3.2, 3.3.
podecCHOHAIBHOE W IMYHOCTHO® Pasnen 4. Temn1 4.1., 4.2., 4.3.
pa3BHUTHE, TIPEIITPUHUMATEBCKYIO Pasnen 8. Tema 8.1

NeSITeNIbHOCTD B PO eCCHOHATbHON
cdepe, UCIOJIB30BATh 3HAHUS TI0
MPaBOBOM U (PHHAHCOBOM
IPaMOTHOCTH B PA3IMYHBIX

YKU3HECHHBIX
CUTYaIHSIX
OK 04. DddexTrrHO Paznen 2. Temnr 2.1., 2.2, 2.3.
B3aMMOJICHCTBOBATH U PabOTaThB Paszzmen 3. Temsr 3.1., 3.2., 3.3.
KOJUICKTUBE M KOMaHJIC Paznen 4. Teme1 4.1.,4.2., 4.3
Pasgen 5. Temsr 5.1., 5.2, 5.3.
Paznen 6 Tema 6.1.
Pazgen 7. Temsr 7.1, 7.2, 7,3
OK 05. OcymiecTBiasTh YCTHYIO U Paznen 1.
IMMCbMEHHYI0 KOMMYHUKAIIUIO Ha Paznmen 2. Temw1 2.1., 2.2., 2.3.
rocy/apcTBEHHOM s3bike Poccuiickoit Pasnen 3. Temsr 3.1., 3.2., 3.3.
denepanuu ¢ yueToMm ocobeHHOCTEN Pasnen 4. Temm1 4.1., 4.2., 4.3

COOUAJIBHOTO U KYJIbTYPHOTO KOHTCKCTA Paszlen 5. Temsr 5.1..5.2.. 5.3

Paszgen 6. Tema 6.1.

Pazgen 7. Temw1 7.1, 7.2, 7.3
Pazpgen 8. Tema 8.1

OK 07. ConelicTBOBaTh COXPaHCHHIO Pazmen 2. Temsr 2.1., 2.2., 2.3.




OKPYKaIOIIEH CPeIbl, Pa3pgen 3. Temsr 3.1., 3.2., 3.3.

PecypcocOepeReHIIO, IPUMCHSITH Paznen 4. Temp1 4.1., 4.2., 4.3

3HaHUs 00 M3MEHEHUH KIIMMara, Paszen 5. Temsr 5.1., 5.2., 5.3.

HPHHLHUITbL OEPEXKITHBOrO Pasen 7. Temsi 7.1, 7.2

MIPOU3BOICTBA, SP(PEKTUBHO Pasnen 8. Tema 8.1

JeiCTBOBATH B UPE3BBIYAHBIX

CUTYaIHsX

IIK 1.3. OnenuBarh GpU3n0I0rHIECKOE Paznen 2. Tema 2.1, 2.3. DKCnepTHOE
COCTOSIHHE CEITBCKOXO035IiCTBEHHBIX Pasnen 3. Tema 3.3. HaOIroIeHNe
KUBOTHBIX U COOTBETCTBUS Paszen 4. Tema 4.3. BBITIOJTHEHHSI
MHKpOK/IMMATA KHBOTHOBO/MECKHX Pasnen 5. Tema 5.3. nabopaTopHbIX padoT,
MOMEIICHUHN /TSl pa3IMYHbBIX Pasnen 5. Tema 5.3. NPaKTUYECKUX paboT
TIOJI0BO3PACTHBIX TPy Pasnen 7. Tema 7.3, (pemenust
CEeITbCKOXO03SHCTBEHHBIX JKUBOTHBIX, Ka4eCTBEHHBIX,

MOKa3aTean KauecTBa U 0€30MacHOCTH
KOPMOB, KJIacCOB (TIOJIKJIACCOB,
KaTeropui) MNpoIyKIuu
KUBOTHOBOJICTBA TEXHOJIOTMUECKUM
TpeOOBaHUAM, B TOM YHCJIE C
HCI0JIb30BAHUEM
aBTOMAaTU3UPOBAHHBIX CUCTEM
KOHTPOJISL.

pacueTHBIX 33/1a4);
HaOJIFOIEHHE 32 XOI0M
BBITTOJTHCHHS
WHIMBUIYTbHBIX
MIPOCKTOB




