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1. Oo0wmas xapakrepucTuka padoueil mporpaMmmsl 001eo00pa3oBaTeabHOM
AUCHUIIMHBI «PU3nKa»
1.1. MecTo OMCUMIUIMHBI B CTPYKType 00pa30BaTeIbHOH MPOrpaMMbl

CIHO:

O6meobpazoBatenbHas aucuumuinHa «Dusuka» sBiaseTcss 00s3aTeIbHON
4acTbl0  00IIe00pa3oBaTENbHOIO  IUKJIA  00pa3oBaTeNbHOW  MPOTrpaMMBbI
B coorBercTBUM ¢ DPI'OC CIIO mno cneunmanbHoctr 35.02.16 Okcrutyaranus u
PEMOHT CENbCKOXO035UCTBEHHON TEXHUKU U 000PYI0BaHUSI.

1.2. llean u mu1aHUpyeMble pe3yJabTaThl OCBOCHHS TUCHUILIUHBI:

1.2.1. Hean nuCHUATIMHBI:

Copnepxanue mnporpammbl 00mIe00pa3oBaTeNbHON AUCHUIUIUHBL Du3nka
HAIPABJICHO HA JOCTUKEHUE CIEAYIOUIUX IIEJICH:

e (opmupoBaHUE y 00y4aIOUIUXCsl YBEPEHHOCTH B LIGHHOCTH 00pa3oBaHus,
3HaYUMOCTH (U3NYECKUX 3HAHUM [ COBPEMEHHOro KBaJIM(PUIIMPOBAHHOIO
CHELMAIUCTA MIPU OCYILIECTBIEHNUHU €ro Npo(eCCUOHATBHON AESITEIbHOCTH;

e (opMHpOBaHUE ECTECTBEHHO-HAYYHOW I'PaMOTHOCTH;

e oBlaJeHME  crneuuduuecko  cucreMod  (U3MUECKHUX ~ IOHATHUH,
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

® OCBOEHHUE OCHOBHBIX (PU3MUECKUX TEOPHIl, 3aKOHOB, 3aKOHOMEPHOCTE;

® OBJIQJICHME OCHOBHBIMM METOJAMU HAay4yHOTO II03HAHUS TNPUPOIHI,
UCIOJb3yeMbIMU B (u3uKe (HAOJIOJeHUE, ONMUCAaHUE, W3MEPEHHUE, BbIIBHKEHUE
TUIOTE3, IPOBEAECHUE IKCIIEPUMEHTA);

® OBJAJICHHE YMEHUSIMHU 00pabaThIBaTh JAHHbBIE HKCIIEPUMEHTA, OOBICHATH
MIOJIYYEHHBIE PE3YyJbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXAY (U3MUECKUMHU
BEJIMYMHAMU B HAOJII0Aa€MOM SIBICHHUH, JIENIaTh BBIBOJIBL;

e (GopMHpOBaHHWE yMEHHs pemaTh (U3MYECKUE 3a7aud Pa3HbIX YPOBHEU
CJIOKHOCTH;

® pa3BUTHE MO3HABATEIbHBIX NHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpoliecce MPUOOPETeHUS 3HAHUM C MCTOJIH30BAaHUEM Pa3IMYHbBIX

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

® BOCMHTaHWE YYBCTBA TOPJOCTHU 32 POCCUICKYIO PU3NUECKYIO HAYKY.

1.2.2. Ilnanupyembie pe3ybTAaTbl OCBOCHHHA 0011e00pa30BATEIBLHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

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

®I'OC COO npencraieHbl B Ta0IHIIE:



Kox
U HaMEeHOBaHMHeE
(popmupyembIx
KOMIIeTeH Ui

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

Oo0mue

I[chmmnnapnble

OK 01. Berbupatb
crocoObI peleHus 3a1a4
npodeccuoHaIbHOM
JEATEINbHOCTH
MIPUMEHUTEIEHO

K Pa3InIHBIM
KOHTEKCTaM

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

TPYyI0JII001E;

- TOTOBHOCTh K AKTUBHOM JIeSITeIILHOCTHU
TEXHOJIOTHISCKOM

i COIMaILHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATh,  IJIAHUPOBATh W CAMOCTOSITEIHHO

BBIIIOJIHATDE TaKYI0 JCATCIBbHOCTD,

- WHTEpEC K pasIuyHbiM cdepam TpodecCHOHATEHON
NeSITEeNbHOCTH,

-  TOTOBHOCTh MW  CIIOCOOHOCT K  0Opa3oBaHHIO
1 caM000pa30BaHUIO Ha IPOTSHKEHUU BCE HKU3HMU;
MertanpeaMeTHble pe3yibTaThl JOKHBI OTPAaXKaTh:
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU JIEHCTBUSAMMU:

a) 0a30BbIE JIOTUYECKUE ICHCTBUSA:

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

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

WX  JOCTHKEHHS, BBISBIATH  3aKOHOMEPHOCTH  H
MPOTUBOPEYUS

B pacCMaTPUBAEMBIX SIBICHHSX

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

- BIIAJieTh HaBBIKAMU y4eOHO-UCCIIEOBATENBCKON H
MPOEKTHON  JIeATENbHOCTH, HAaBBIKAMU  pa3pelICHUS
npobiem;

ITIP6 1. CdopmupoBaHHOCTH MPEACTABICHUN O poiU
U Mecte (pU3MKM M acTPOHOMHH B COBPEMEHHOW HAay4yHOU
KapTUHE MHUpa, O CHUCTEeMOOOpasyromel ponu QU3UKH
B pPa3BUTHUH €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTUH, 0 BKJIaJle POCCHUMCKUX U 3apyOeKHBIX YUEHbIX-
GU3MKOB B pa3BUTHE HAyKH; IOHMMaHHE (PU3HUECKOU
CYLIHOCTHU HaOJIOAAaeMbIX SIBJICHUM MHKpPOMHUpa, MaKpOMHUpPa
u Merammpa; MMOHUMaHHe ponu aCTPOHOMUU
B TPAKTUYECKON JEATEIBbHOCTH YEJIOBEKA M JAJIbHEUIEM
HAyYHO-TEXHUYECKOM pa3BUTHUH, pou buzuku
B (QopMupoBaHun  Kpyrozopa H  (YHKIIHOHAIHHOU
IPaMOTHOCTH Y€JIOBEKA JJIsl PELICHUs] PAKTUYECKUX 3a/1a4;

I[MP6 2. CdopMHpOBaHHOCT, YMEHHH  pacrlo3HABATh
busndeckue  sgBiaeHUS  (mpolecchl) U OOBSICHATH
UX HAa OCHOBE W3yYCHHBIX 3aKOHOB, pPaBHOMEPHOE

U PaBHOYCKOPEHHOE TPSMOJIUHEHHOE JBIKEHHUE, CBOOOIHOE
najJicHue TeJ, JBIKCHHE TI0 OKPYXHOCTH, WHEPIHS,
B3aMMOJICHCTBHE Tell, KojeOaTeIbHOe JBMKCHUE, PE30HAHC,
BOJIHOBOE JIBWKECHHE; AU(PGY3usi, OPOYHOBCKOE IBHKEHUE,
CTPOCHHE JKUIKOCTEH M TBEpPABIX Tell, M3MCHEHHE 00BhemMa
TEJI TIPU HarpeBaHWU (OXJIAXKICHUH), TEIJIOBOC paBHOBECHE,
UCTIApCHHEe, KOHJCHCAIMS, IUIABJICHHE, KpPUCTALTU3aIus,
KUTICHHE, BIAXKHOCTh BO3/yXa, CBS3b CPEJHEH KMHETHYCCKOU
DHEPTUH TEIUIOBOTO JBUKEHHS MOJIEKYl C aOCOIIOTHOM
TEMIIEpPAaTypol, TMOBBIIIEHUE [aBJICHHUS Ta3a TMpPU €ro
HarpeBaHuu

B 3aKPBITOM COCYJZE, CBSI3b MEXKIY MapaMeTpaMu COCTOSHHUS
ra3a B H30Mpolleccax; dIEKTPHU3aIUs Tel, B3aHUMOJCHCTBHE
3apsI0B, HarpeBaHUe MPOBOJIHUKA C TOKOM, B3aHMOJICHCTBHE
MAarHiToOB,  OJEKTPOMAarHWTHas  WHIAYKIOWS,  JEeWCTBHE
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- BBISABIIATH MMPUYIUHHO-CJICACTBCHHBIC CBs3H u
AKTYaJIM3UPOBATh 3aaavy, BbL/IBUTATb THIIOTE3Yy C€C
peliCHrdA, HAXOAWTb AaprymMCcHTbl [JId O0Ka3aTCJIbCTBA
CBOUX YTBEPXKACHMM, 3aJaBaTb IapaMeTpbl U KPUTECPUU
pereHus;

- AHAJIM3UPOBATH IOJYYCHHBIC B XOAC PCUICHUA 3aJaqun
PE3YyIbTAaThl, KPUTHYCCKNU OLCHUBATH UX OOCTOBCPHOCTD,
IMPOTHO3UPOBATb UBMCHCHHUE B HOBLIX YCIIOBUAX,

- YMETb INCPCHOCHUTHL 3HAHHA B T[IO3HABATCIBHYIO H
MPAKTUYCCKYIO YaCTH KU3HCACATCIbHOCTU,

- YMCTb MHTCIPHUPOBATE 3HAHUA H3 PA3HBIX NPCIMCETHBIX
oOmacrei;

- BBIJIBUT'aTb HOBBIC HJCH, MpCAiiaratb OPUIHHAJIILHBIC
MoAXO0dbl U PCIICHUSA,;

- IIPOABJIATH CIOCOOHOCThP HMX HCIOJB30BaHHASI B
MO3HABATEILHON U COIMATIbHON MPAKTUKE

MarHUTHOT'O oJIs Ha MMPOBOJHUK c TOKOM
W JBIDKYIIUMCS 3apsill, 3JIGKTPOMAarHUTHBIE KoJeOaHUS
W BOJIHBL, MNPSIMOJMHEHHOE PpPACHPOCTPAHEHUE  CBETA,
OTpakeHWe, TMpeioMiieHne, uHTepdepeHus, audpakus
u MOJISIPU3ALIUS CBETA, JUCIIEPCHS CBETAa;
(OTOANIEKTPUUYECKUIA s dexr, CBETOBOE  JIABJICHHE,
BO3HUKHOBEHHME JIMHEWYATOrO0 CHEKTpa aromMa BOJOPOJa,
€CTECTBEHHAS U UCKYCCTBEHHAS PaJIMOAKTUBHOCTb;

I[IP6 3. BnaneHue OCHOBOIOJATAIONIMMH  (PU3HUECKUMHU
MOHATHAMHA i BEIUYNHAMH, XapaKTEepU3yOLIIUMHU
duzndeckue MpoIEecchl (CBA3aHHBIMHU C MEXaHUYECKUM
JIBIDKEHHEM,  B3aUMOJCHCTBHEM  TElI, MEXaHHWYCCKUMU
KoJICOaHHSIMU Hu BOJHAMH; ATOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM BCIIIECTBA, TEIIOBBEIMU MPOLECCAMMU;
SJIEKTPUYECKMUM W MArHUTHBIM TOJISIMH, DJIEKTPUUYECKUM
TOKOM, DJIEKTPOMAarHUTHBIMH KOJICOAHUSIMH W BOJIHAMH,
ONTUYECKUMH  SIBJICHUSAMHU, KBAHTOBBIMH  SIBICHHUSIMH,
CTPOCHHEM aTOMa U aTOMHOTO SIpa, PaIUOAKTUBHOCTHIO);
BJIaJICHUC OCHOBOIIOJIAaralOIIIMH ACTPOHOMHUYECKHUMU
MOHATUSIMU, TIO3BOJISIIOIIMMHU  XapaKTEPU30BaTh IMPOIECCHI,
MPOUCXOSIIME Ha 3BE3JaX, B 3BE3JHBIX CHCTEMAX,
B MEXTAJTaKTHYSCKON Cpele; ABMKEHHE HEOCCHBIX Tell,
SBOJIIOLIMIO 3Be31 U Beennennoii;

[1P6 4. Bnanenne — 3aKOHOMEPHOCTAMH,  3aKOHAMU
U TEOpUsIMH (3aKOH BceMupHOTO TsaroteHus, 1, II u 111 3akoHbI
HproTroHa, 3aK0H COXpaHEHHUsI MEXaHUUYECKOH SHEPruu, 3aKOH
COXpaHEHUs HMIIYJbCa, MPUHLMI CYNEPIO3ULIUU  CUJI,
MIPUHIIMIT PAaBHOIIPABHOCTH HUHEPIUATIBHBIX CUCTEM OTCYETA;
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOEHHS BEILECTBA,
ra3oBbl€ 3aKOHbI, IEPBbIA 3aKOH TEPMOJAUHAMUKH; 3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsiaa, 3akoH KynoHa, 3akoH
Oma g ywactka uenu, 3akoH Owma sl HOJHOM
ANEKTpUUYECKON 1nenu, 3akoH Jlxoyma - JleHua, 3akoH
AJIIEKTPOMArHUTHOW MHAYKIIMH, 3aKOH COXPAHEHUs] SHEPIuH,




3aKOH HpHMOHHHeﬁHOFO pacnpoCTpaHCHusd CBCTA, 3aKOH
OTpaXCHUA CBCTA, 3aKOH IIPCIOMIICHHA CBCTA; 3aKOH
COXpPAaHCHUS DSHCPIruM, 3aKOH COXpPAaHCHHA HMITYJIbCA, 3aKOH
COXPAaHCHUSA OBJICKTPUUCCKOI'O 3apsAaia, 3aKOH COXPAaHCHUSA
MacCCOBOro 4uciia, nmocCTyJiaThbl Eopa, 3aKOH paJuOaKTUBHOI'O

pacmazna);  YBEpEHHOE  HUCIOJb30BaHME  3aKOHOB U
3aKOHOMEPHOCTEM TMpU aHamu3e (PU3NUYECKHX SBJICHUN U
IPOLIECCOB;

I[IP6 6. BrnaneHue OCHOBHBIMM METOJaMU HAy4HOIO
MMO3HAHMSI, UCTIOJIB3YEeMbIMH B (DU3HUKE: TIPOBOIUTH MPSMBIE U
KOCBEHHBIC W3MEpPEHMs] (PU3NYECKUX BEIMYMH, BBIOHpAs
ONTUMAJIBHBIA CIMOCO0 M3MEPEHUS W HWCIOJIb3ys W3BECTHBIE
METO/Ibl OLEHKHA TOTPEIIHOCTeN W3MEPEHUN, MNPOBOJIUTH
WCCIIEIOBAaHUE  3aBUCUMOCTEH  (U3MYECKUX  BEITUYHH
C WCIOJB30BAaHMEM TPSIMBIX HW3MEPEHUH, OOBSICHATH
MOJIy4YEHHBIE PE3YJbTaThl, UCHOJB3YS (U3UYECKUE TEOPHH,
3aKOHBI U TMOHSTHS, U JIeJaTh BBIBOJBI; COONIOIATh MpaBuUIIa
0e3omacHOr0 TpyAa TpH MNPOBEIEHUU  HCCIEAOBAHUM
B paMKax yd4eOHOTO  DKCIIEpUMEHTa M  ydeOHO-
UCCJIE0BATENIbCKON  JIEATEIBHOCTH C  HCIOJb30BAHUEM
U(GPOBBIX H3MEPUTENBHBIX YCTPOMCTB U JIabOpPaTOPHOIrO
000pynoBaHus; c(hOpMUPOBAHHOCTD MIPEACTaBIICHUN
0 METO/IaxX MOJIy4YEHUsI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;
I[TP6 7. CdopMupoBaHHOCTb yMEHHUS pelIaTh pacueTHhIC
3aJa4d C SIBHO 3aJaHHON (PU3UYECKON MOJEINBIO, UCIOJIb3Ys
dbusznyeckue 3aKOHBI W TMPHUHIMIBI; HAa OCHOBE aHajiIu3a
yCIIOBUS 3a7aud BBIOMPATh (DPU3MUYECKYIO MOJEIb, BBIJIENSThH
busznueckue BEeTUUYMHBI U (QOPMYNBI, HEOOXOIUMbIE
JUIsl €€ peuleHus, NIPOBOJUTh pacueTbhl M OLIEHUBATh
pEeabHOCTH MOJIYYEHHOTO 3HaueHUsl (U3NYECKOM BETHUUHBI,
pemiaTh KAaueCTBEHHBIE 3aJaud, BBICTPAUBAsl JIOTMYECKH
HEMPOTHUBOPEUNBYIO LEMOYKY paccyxJIeHHi
C Omopol Ha M3YyYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HUYECKUE SBICHUS




OK 02. Mcnoap3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOVCKa, aHATN3a

Y MHTEPIpEeTanuu
uHpOpMAIUH

1 MTHPOPMALTMOHHBIE
TEXHOJIOTUU

JUTSL BBITIOJTHEHUS 33124
npodeccuoHaIbHOM
JEATEIbHOCTH

JInyHOCTHBIE PE3YJAbTAThl JIOJDKHBI OTpa)XaTh B YacTH
LIEHHOCTU HAYYHOT'O MMO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKd W OOIIECTBEHHOM TMPAKTUKH, OCHOBAHHOIO Ha
UAJIore KyJabTyp, COCOOCTBYIOIIEIO OCO3HAHUIO CBOETO
MecTa

B MOJUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE A3BIKOBOM W  YHUTATEIbCKOU
KYJIBTYpBI KaK CpeJICTBAa B3aMMOICUCTBUSI MEXKTY JIFOABMU
Y TIO3HAHUS MUPA;

MeranpeaMeTHbIE pe3ynbTaThl TOJDKHBI OTPAXKaTh:
Osnagenue YHUBEPCAIbHBIMHU y4eOHBIMU
MO3HABATEILHBIMH JCHCTBHSIMH:

B) paboTa ¢ uHpopMaluei:

- BIAQJCTh HaBBIKAMHU TIOJy4YeHHs WHoOpManuu wu3
HCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYIIECTBJISATh TMOWCK, AaHAIW3, CUCTEMAaTU3ALMI0 |
HWHTEpIIpETAIio HHPOPMAIUK Pa3IudHBIX BUIOB U (HOpM
MpEeJICTaBJICHUS;

- HCIIOJIB30BAaTh cpeacTBa UHOOPMAITMOHHBIX
U  KOMMYHHUKAIIMOHHBIX  TE€XHOJOTUM B  pEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX
3a/1a4 ¢ COONIOICHHEM TPEOOBaHUI SPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, TIPABOBBIX
Hu STUYECKUX  HOPM, HOPM HHOOPMAITMOHHOM
0€e30I1aCHOCTH

ITIP6 5. VYmeHue yuuTBIBATH TIpaHULbl IIPUMEHEHUS
U3YYCHHBIX (U3NYECKUX MOJENeil: MarepuanbHas TOYKa,
MHEepLMaJIbHAs CUCTEMA OTCYETa, WICAJIBHBIM ra3; MoJenu
CTPOCHMS Ta30B, XUAKOCTEH M TBEPABIX TEJ, TOYCYHBIN
AIIEKTPUYECKUM 3apsijl, siiepHasi MOJAEIb aTOMa, HYKJIOHHas
MOJIeJIb aTOMHOTO Si7[pa TP pelIeHNH (prU3nYecKux 3a/1a4;
I[MP6 9. CdopmupoBaHHOCTh COOCTBEHHOW  IMO3HITUH
10 OTHOLLIEHUIO K (pu3nueckoit nHpopMaluu, Noay4aeMon u3
pPa3HbIX MCTOYHHKOB, YMEHUN MCMOJIb30BaTh LU(POBHIE
TE€XHOJIOTUU JUIS MIOKCKa, CTPYKTYPUPOBaHUS,
UHTEpPIpPETallMM W NPEJACTaBICHUS Y4eOHOM M HayyHO-
NOMyJSIpHON MH(OPMAaLMK; Pa3BUTHE YMEHUNH KPUTHUECKOTO
aHajn3a Mmojayv4aemMoi nHbopmarum

OK 03. IltanupoBath

U peaTn30BbIBATh
coOCTBEHHOE
npodeccruoHantbHOE

Y JTMYHOCTHOE Pa3BUTHE,
MpeANPUHIMATEIHCKYIO
JeSITENILHOCTD

JInuHOCTHBIC pe3yiibTaTbl AOJDKHBI OTpaXaTb B YaCTU
AYXOBHO-HPABCTBECHHOTO BOCIIMTAHUA:

- CIIOCOOHOCTh OICHUBATh CUTyallUIO W IIPUHHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACH HaA MOpPAJIbHO-
HPaBCTBCHHBIC HOPMBI
1 ICHHOCTH,

-OCO3HAHUC JIMYHOI'O BKJIAJ B TOCTPOCHUC YCTOI‘/’I‘{I/IBOFO

I[IP6 9. CdopmMupoBaHHOCTH COOCTBEHHON  MO3HUIIMU
M0 OTHOIIEHUIO K (pru3mdeckoit mHbopMaIuy, MoTydaeMoin u3
pa3HbIX MCTOYHHUKOB, YMEHHH HCIIONB30BaTh IHU(PPOBBIE
TEXHOJIOTUU TUIS TIOWCKa, CTPYKTYPUPOBaHUS,
UHTEpPIPETAllMM ¥ TPEJACTaBICHUS Y4eOHOM © HAy4dHO-
NOMYJSIpHOM MH(pOPMAIUY; PAa3BUTHE YMEHUN KPUTHUIECKOTO
aHaJIM3a MoxydaeMoi nHbopMauu




B NpodeccroHAIBHON
cdepe, UCTIOIL30BATh
3HaHUA 10 PaBOBOM

1 (PUHAHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX
’KM3HEHHBIX CUTYAIHSIX

Oynyero;

MertanpeaMeTHbIe pe3yIbTaThl JOKHBI OTPAXKaTh:
Osnanenue YHHUBEPCATHHBIMU PEryIsTUBHBIMU
JICUCTBUSIMU

a) caMOOpraHu3alus:

- CaMOCTOSITEJIBHO  OCYIIECTBIATh  IO3HABATEIHHYIO
NESTeNIbHOCTh,  BBISBJISATH ~ MPOOJEMBI, CTaBUTh H

dhopmynupoBaTh COOCTBEHHBIC 3a7]a4K B 00pa30BaTeIbHON
JEeSATeITbHOCTH

Y KU3HEHHBIX CUTYAIUSX;

- CaMOCTOSITENIbHO COCTABIISITh TUIAH PEUICHHS MPOOIEMBI
C y4eTOM UMEIOIIUXCS  PECypcoB,  COOCTBEHHBIX
BO3MOKHOCTEH W IPEANIOYTCHUH;

0) CaMOKOHTPOJIb!

WCTIONIH30BATh IPUEMBI PEPICKCHH TS OIICHKH CUTYaIIHH,
BBIOOPA BEPHOTO PEIICHHS;

- YyMEThb OLIGHHBATh PUCKU M CBOEBPEMEHHO MPUHUMATH
pELICHUS 110 UX CHHKEHHUIO

OK 04. DddexTrBHO
B3aMMO/ICHCTBOBATh
1 paboTarth
B KOJIJICKTHBE
Y KOMaHJIe

JIngHOCTHBIE PE3yJabTaThl JIOJDKHBI OTpa)kaTh B YaCTH
LIEHHOCTH HAYYHOTO MTO3HAHMUS:

-OBJIaJICBAHME HaBBIKAMHU y4e€OHO-UCCIIEI0BATEIbCKOM,
MMPOEKTHOMN M COLIMAJILHOM JCSITEIHHOCTH,
MeranpeaMeTHbIE pe3ybTaThl IOJDKHBI OTPAXKaTh:
OBnaseHue  yHHUBEpPCAIbHBIMH  KOMMYHUKATHUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas ACATEIBHOCTD:

- MOHUMAaTh M HCIIOJIb30BaTh MPEHMYILECTBA KOMaHIHOM
Y UHAUBHUYaJIbHOUN paboTHI,

- BBIOMpATh TEMATHUKy U METOJbl COBMECTHBIX JIEHCTBUI
C y4eToM OOIIMX MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO
YyJIeHa KOJIJIEKTHUBA;

-  TpUHAMATh eI  COBMECTHOW  JESATENHLHOCTH,
OpPraHHW30BBIBATH U KOOPAUHUPOBATH ICHCTBHUS 1O €€
JOCTHIKEHHIO: COCTABJIATH IUIAH JEWCTBHIA, pactpeaensiTh

I1P6
c

10. OsnageHue yMeHUSIMH paboOTaTh B TPYIIIE
BBINIOJTHEHHEM  Pa3iUYHbIX  COIMANBHBIX  pOJIei,

IUTAHUPOBATh PabOTy TPYMNIbI, PALMOHAIBHO pacHpeeNsiTh

ACATCIIBHOCTE B HECTAHAAPTHBIX CHUTYyalHUAX,
OLICHUBATh

aICKBaTHO

BKJIaJd  KaXJa0ro Hus3 I'pyHIIbI

Y4aCTHHKOB

B pEIlIEHUE paccCMaTpUBAeMON POOIEMBI




PO C YYEeTOM MHEHHMH YYaCTHHKOB, OOCYXIaTb
pe3yabTaThl COBMECTHOM PabOTHI;

-OlIEHMBATh Ka4eCTBO CBOEr0 BKIaJa M  KaXJOTO
ydacTHMKa KOMaHapl B  OOMmMH  pe3yabTaT IO
pa3paboTaHHBIM KPUTEPHSM;

Onanenue YHUBEPCAIbHBIMH PEryIsaTUBHBIMU
JICACTBUSMU:

T') IPUHATHE ce0s U IPYTUX JIIOIEH:
- MPUHUMATh MOTUBBI M apTyMEHTHI JAPYrUX JIOJEH mpu
aHAJIN3€ Pe3yabTATOB AEATEIbHOCTU

OK 05. OcymiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYJIapCTBEHHOM SI3BIKE
Poccniickoit ®enepann
C y4€TOM 0COOEHHOCTEH
COLIMANIBHOTO U
KYJIbTYPHOTO KOHTEKCTa

JIMIHOCTHBIE PEe3yNbTaThl JOJDKHBI OTPaKaTh B YacTH
JCTETUYECKOTO BOCIIUTAHMUS:

- ACTETUYECKOE OTHOIICHWE K MHPY, BKIIOYAs ICTETUKY
ObITa, Hay4HOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTA,
TpyAa

M OOIIECTBEHHBIX OTHOILIEHU;

B 00JIaCTH MAaTPUOTHIECKOTO BOCIUTAHUS MTPOSIBIISTH:
-IIEHHOCTHOE OTHOIIIEHNE K TOCY/IapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY M TIPUPOTHOMY HACJICIUIO, TTaMSITHHKAM,
TpaaunusasM HaponoB Poccum, moctmwxkenusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYIE;
MeranpeaMeTHbIE pe3ybTaThl IOJDKHBI OTPAXKaTh:
OBnaneHue  yYHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

a) oOmieHue:

- OCYIIECTBJIATh KOMMYHHKAIIH BO BCEX cpepax KU3HH;

- pa3BepHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pEHUs
C UCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

I[TIP6 1. CdopmupoBaHHOCTh TpPEACTABICHUI O poJH
U MecTe (PU3MKM U acCTPOHOMHUU B COBPEMEHHOW Hay4dHOU
KapTHHE MHUpa, O CHUCTeMooOpasywlied ponu (QU3UKU
B Pa3BUTHUU €CTECTBEHHBIX HAYyK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTUH, 0 BKJIaJle POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKW; TOHUMaHUE (PU3UUECKOU
CYIIHOCTH HaOMIOaeMbIX SIBJIEHUI MHKpPOMMpA, MAaKpOMHUpPaA
u Merammpa; MIOHUMaHHE poiu aCTPOHOMUU
B TPAaKTUYECKOW JACATEIbHOCTH YEJIOBEKa W JajlbHEUIlEeM
Hay4YHO-TEXHUYECKOM pa3BUTHH, poiu bu3uku
B (QopMupoBaHMM  Kpyrozopa U  (pyHKIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa /sl peIIeHUs] IPAaKTUYECKUX 3a7a4

OK 07. CogeiicTBOBaTh
COXPaHEHUIO
OKpYKarollen cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHU 00
W3MEHCHUHU KJIMMATa,

JIn4HOCTHBIE pE3yabTaThl JOJDKHBI OTpa)kaTb B 4YacCTH
JKOJIOTMYECKOTIO BOCIIUTAHMUS:

- c(pOpMHUPOBAHHOCTH  JKOJIOTUYECKOH  KYJIBTYPHI,
IIOHUMAaHHE BIIUSHUS COLIMAJIBHO-DKOHOMUYECKUX
IIPOLIECCOB HAa COCTOSIHME IPUPOJHONM M COLMAIBHOU
Cpeabl, OCO3HAHHE r7100aJIbHOTO Xapaxkrepa

[IP6 8. ChopMHpPOBAaHHOCTH  yMEHHS  HPUMEHATH
NOJTyYeHHBIE 3HAHUS IS OOBSCHEHUS YCIOBHH MPOTEKAHUS
(¢u3nyeckux SIBICHHH B TPUPOJAEC M JUIS  T[PHHATHA
NPaKTHYECKUX PEIICHHH B TIOBCETHEBHOW IKM3HU IS
obecrieueHHss 0GE30MAaCHOCTH NMPHU OOpalEeHUH C OBITOBBIMU
npuOOpaMi U TEXHUYECKHMMHU YCTPOHCTBAMH, COXPaHEHUS
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MPUHLIUIBI OEPEKITUBOTO

HKOJIOTUYECKUX MPOOIIeMm;

300POBbA U COGHIOI[GHI/IH HOPM 3KOJIOTUYCCKOI'0 NOBCACHUS B

IIPOU3BOJCTBA, - I[UIAHUPOBAaHWE W  OCYILIECTBJIEHUE JEHUCTBUU B | OKpYKarOLIEH cpene; IIOHUMAHUE HEOOXOUMOCTH
3¢ heKTHBHO OKpyKalIeld cpeae Ha OCHOBE 3HAHWS  IeJIel | MPUMEHEHUsSl JIOCTMDKCHMH (UM3MKUM W TEXHOJOTHH s
JICCTBOBATh YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA; palMOHAIILHOTO IPUPOIOIOIB30BaAHUS
B YpE3BbIYaNHbBIX AKTUBHOE HENPUATHE JEUCTBUM, MPHUHOCIIINX Bpel
CUTYalUsIX OKpYKalollel cpenie
OK 1.1 BbIIOIHITE TpynoBoe BOCIIUTAHHE: Ymerb pveHIaTb pacueTHple 3aJaud C SBHO 3aJaHHOU
IPHEMKY, MOHTAX, - TOTOBHOCTH K Tpynay, OCO3HaHUue LEHHOCTH (l)I/ISI/I‘-IeCKO‘I/I MOACIBIO, MCIIOJIB3Ys @HSHHGCKI/Ie SaKé)HI)I nu
cBopky W  OGKATKY MacTepcTBa, TPYNOTIO0HE; MPUHITUIIBEI, HA OCHOBE aHaIWM3a YCJIOBHS 3a/Jaud BHIOMpaTh
HOBOI - TOTOBHOCTB K AKTUBHOW nestrenbHocTH | (PH3HYECKYIO MOJENb,
CelTLCKOXO3SIHCTBEHHOI TEXHOJOTHUECKO u COLIMAJIbHOM HalpaBJICHHOCTH, - BBJENATh  (Du3MYECKHE  BEIUYMHBI M (OPMYIIHL,
CITIOCOOHOCTh HHUITUUPOBATH, TNIAHUPOBATH MCAMOCTOSI TEIIBHO HEOOXOIMMBIE ISl €€ PEeILeHMUs,
TCXHHKH, O(l)OpMJ'IHTB BBIIIOJIHATH TAKYIO JCITECIbHOCTD, - IMPOBOJUTH pacyeThl nu OLICHUBATH PCaIbHOCTH
COOTBETCTBYIOIINEC - WHTEpeC K pasaudHbIM chepaM NpodecCHOHaIbHOM | MOMYYEHHOro 3HAYeHHs (U3MYECKON BENMYMHBL, pPEIIaTh
NOKYMCHTBI. JeSTETBHOCTH, KauyeCTBEHHEIE 3a/a4H, BBICTpanBas JIOTHYECKH
OBnaneHne yIeOHBIMUTIO3HABATCIFHBIMH JICHCTBUSMU: HCTIPOTHBOPCYMBYIO LCMOYKY PACCYXACHHH C OMOpOd Ha
a).6330BBIe JIOTUYECKHE NENUCTBUS: M3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH )54 (1)H3H‘ICCKI/IC
CaMOCTOSTCTPHO  (OPMYIUPOBATE W aKTYaJU3UPOBATH SIBJICHMS,
mpobsIeMy, pacCMaTPUBATh €€ BCECTOPOHHE; - BJAJETh OCHOBOIIOJIAraIOIUMU (hr3IIeCKUMHU
-yCTaHABIMBATh CYLIECTBEHHBIM IPU3HAK WJIM OCHOBAaHMs | IOHATHAMHM M BEJIMYMHAMM, XapaKTEPH3YIOIUMU (QU3HIECKHE
JUTSI CpaBHEHM S, KITACCH(UKAIINNA 1 0000IICHNS; mporecchl  (CBSI3aHHBIMA C  MEXaHHYECKHUM  JIBIDKCHUEM,
ONIPENIENATh NEMH JESTENHHOCTH, 3a7aBaTh MAPAMETPHI U B3aUMOJCHCTBHEM TEJI, MEXaHHWYCCKHUMH KOJNECOaHWSIMH W
KPUTEPHU HX JOCTHKEHIS, BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOECHUEM BEIlIECTBA,
TEIJIOBBIMU ~ TIPOIIECCAMU;
3JIEKTPUYECKUM u MarHUTHBIM TIOJISIMHU,
AIEKTPUYECKUM TOKOM, JIEKTPOMAarHUTHBIMU KOJEOAHUSIMHA H
BOJTHAMU; ONTUYECKUMU SIBJICHUSIMU; KBAaHTOBBIMHU
SIBICHUSIMM, CTPOGHMEM aToMa M  aTOMHOrO  sapa,
PaAMOaKTHBHOCTHIO);
K 1.2 TIIpoBoauth 0).6a30BbI€e UCCIIEI0BATENILCKUE ACHCTBHA: 5 - BJIAJETh 3aKOHOMEPHOCTSAMU, 3aKOHAMU U TEOPUSAMU
TeXHUUIECKOe BIaZieTh  HABBIKAMHU y4e0HO-HCCIIEI0BATENBCKOH 1 (MOJ‘IeKyJ'IHpHO-KI/IHeTI/ILI?CKy}O TEOPUIO CTPOCHUSIBEILIECTBA,
00CTyKHBaHHE IPOEKTHOMN JIEATENbHOCTH, HABBIKAMU PA3PELICHUATPOOIIEM; ra3oBBI€ 3aKOHBI, IIEPBBIA 3aKOHTEPMOANHAMUKH; 3aKOH
o o - BBUBJSITH HPUYUHHO-CIEJICTBEHHBIE CBSI3U U COXpaHEHUS JIEKTPUUECKOro 3apsaa, 3akoH Kynona, 3akoH OMa
CEJIbCKOXO35IUCTBEHHOU - N
aKTyaJqu3upoBaTh 3aJady, BBIABUIAaTh TUIOTE3y €€ JUISl yJacTKa Lenu, 3akoH OMa Jisl MOJTHOM AJIEKTPUYECKOM
TCXHUKH [pH perieHus, nenw, 3akoH Jlxoyis - JIeHna); yBepeHHOE UCTIONb30BaAHHE

OKCIUTyaTaluu,
XpaHCHHUU U B 0CO0OBIX

- HaxXOOWTh APryMEHTHI Ui [OKa3aTeIbCTBA CBOMX
YTBEP)KACHUH, 3aJaBaTh @apaMeTpbl W KPUTEpHUHU

3aKOHOBH 3aKOHOMEPHOCTEH MpH aHaIM3e (PU3NICCKUX
SIBJICHUW U TIPOLIECCOB.
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YCIOBUAX
OKCIlTyaTallud, B TOM
qHCIIe CE30HHOE
TCXHUYCCKOC
oOcCTyKMBaHUE.

peIIeHHUS;

- QHAJIU3UPOBATH MOIYUYCHHBIE B XOJIC PEIICHUS 3a7a4u
pe3yNnbTaThl, KPUTHUYECKH OIIEHUBATh UX JOCTOBEPHOCTH,
MIPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

- yYMETh MEPEHOCUTHh 3HAHWS B TO3HABATEIBHYIO H
MPaKTUYECKYIO 00JIACTH JKU3HEACATEIBbHOCTH;

- yMeTh HUHTETPUPOBATH 3HAHUSI U3
MpeAMETHBIX 00JIacTel;

- BBIJBUTATh HOBBIC WJICH, IIPEIaraTb OpUTHHATHHBIC
TIOXO/IBI U PEIICHUS;

- CIIOCOOHOCTEL MX MCIOJIL30BAaHUS B MO3HABATEILHOW U
COIIMaJIbHON MPAKTHKE.

pa3HbIX

- coOronaTh nMpaBuia OE30MacHOrO Tpya MPH MPOBEAe-HUU
WCCTIeIOBaHUH B paMKax y4eOHOr0 SKCIIEpUMEHTa U y4eOHO-
WCCIIeTOBATENLCKON JAESTENbHOCTH C UCIIOIh30BAHUEM
TU(PPOBBIX U3MEPUTEIBLHBIX YCTPOHCTB U 1a00paTOPHOTO
000pyIOBaHUS;

YMerb paboraTh B TPYIIE C BBIIOJIHCHUEM Pa3IMYHBIX
COI[MAIILHBIX POJIEH, MIIaHUPOBATh PaboTy TPYIIIBI, PAOHAIBEHO
pacnpeacisitb ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTyalUAX,
AJICKBATHO OLCHUBATH BKJIAJ KaXJIO0ro M3 Y4aCTHUKOB I'PYIIIILI B
pelleHne paccMaTpUBAEMO MTPOOITIEMBI.

YMmerh pacrio3HaBaTh (M3UYECKHE SBIEHUs (TIpOIECChl) W
00BSICHSITH X HAa OCHOBE HN3YYCHHBIX 3aKOHOB!:

- muddysus, OpoyHOBCKOE  JIBUKEHHE,  CTPOCHHE
KHUJKOCTEH W TBEPABIX TeJl, M3MEHEeHHe o0bema Tel IpHu
HarpeBaHuH (OXJIKICHUN),

- TeMmJoBOE  paBHOBECHE,  HCIApEHHWe,  KOHJEHCAIUs,
IUIaBJIEHUE, KPUCTAUIM3allis, KUIICHUE, BJIAXKHOCTb BO3IyXa,
CBSI3b CpEAHEH KHHETHYECKOM 3HEPrHM TEIUIOBOIO JBIIKEHMS
MOJIEKYJI C aOCONIOTHON TeMITepaTypOi.

YMeTh NPUMEHSTh NOTy4YE€HHbIE 3HAHUS

Ul OOBACHEHHS YCIOBUH IpoTeKaHUs (PU3NYECKUX SIBICHUN B
OpUpPOAE€ MW ANl TNPUHATHA NPAKTUUECKUX pELIeHUuH B
MTOBCEMHEBHOW JKM3HH I OOecIeueHUus O€30MacHOCTH IpH
oOpamieHHM ¢  OBITOBBIMH  TNPHOOpPAaMH M TEXHUUYECKUMH
YCTPOMCTBAMH, COXPAaHEHUS 3H0POBbS U COOJIOAEHUS HOPM
9KOJIOTMYECKOr0 IMOBEIEHHS B OKPYKAIOIIEH Cpenie; NOHUMaHNe
HEOOXOAMMOCTA TPHUMEHEHHUS  JIOCTIKEHWH  (U3UKA |
TEXHOJIOTUH AJIsl pallMOHAJIBHOTO IPUPOAOIIOIB30BAHUS.
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2. CrpykTypa u coaepxaHue 001eo00pa3oBaTe/IbHON JUCUUIIIMHBI

2.1 O0beM AUCHUNJINHBI M BUbI Y4eOHOH padoThl

Bua yueoHoii paboTbl

O0beM B yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMbl AU CHUILTHHBI 108
OcHOBHOE coJiep:KaHue 86
B T.4.

TEOPETUUYCCKUE 3aHSATHUS 72
abopaTOpHBIC 3AHITHUS 14
IIpo¢deccuoHa/IbHO OPHEHTHPOBAHHOE CO/IepKaHue (CoAepKaHue 20
NPHUKJIATHOT0 MOAYJIA)

IMpomexyrounas arrectanus (AuddepeHHPOBAHHBII 3a4eT) 2
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2.1. TeMaTH4eCKHUil IUVIAH U COJAEPKAHME TUCHUILINHBI «DU3NKa»

ckopocTh. Bec Tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBXKEHUs U cuia TpeHus nokos. Koadduument tpenus. Cuiaa conpoTUBICHUS NP ABMKEHUU
Tesla B XKUAKOCTH MM rase. IloctynarenbHoe u BpamiatenbHOE JABWKEHHE aOCOIIOTHO TBEPIOTO
Tena. MOMEHT CUIIBI OTHOCUTENIBHO OCH BpaieHus. 1lnedo cuiel. YcnoBus paBHOBECHS TBEPAOTO
tena B ICO

N3yuenue nBmxeHust Opycka 1o HaKJIOHHOM MI0OCKOCTH MO/ IeHiCTBUEM HECKOJIBKHUX CHJL.
VccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B Ae()OpPMUPOBAHHON NpPYKUHE U

HaunmenoBanme Conepxanue yueOHOro Marepuajia (OCHOBHOE U PO ecCHOHAIBLHO OPMEHTHPOBAHHOE), O0bem | DopMmupyembie
pa3jiesioB U TeM JadopaTopHbIe M NPAKTHYECKHE 3aHATHS, NPUKJIATHOH MOAYJIb (IPH HAJTUYHN) 4acoB | KOMNETEHINH
1 2 3 4
Paszjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUS 2
Tema 1.1 Coaep:kaHue y4eOHOro MaTepuasia 2 OK 03
Beenenne ®dusuka - Hayka O npupoae. Haydnble MeTOABl MO3HAHWS OKPYXKAIOIIEro Mupa. Poib OK 05
OKCIIEPUMEHTa U TEOPHUM B TMPOIECCe TO3HAHUS TPHUPOJBL. ODKCIEPUMEHT B (HU3HKE.
MogenupoBanue GU3NUECKUX ABJICHHUH U TipolieccoB. Hayunpie runotesbl. @uznyueckue 3aKOHbI U
teopuu. ['paHuIpl TpUMEHUMOCTH (u3NUecKuX 3akoHOB. [IpuHiun cootBeTcTBUs. Posib 1 MecTo
¢bu3ukn B GOpMUPOBAHUHN COBPEMEHHON HAyYHOW KapTHHBI MHUPA, B MPAKTHYECKOH JCATEIHHOCTH
monen
Pa3nen 2. Mexanuka 16 OK 01
Tema 2.1 Cojaep:kaHue y4eOHOro MmaTepuaJia OK 02
KunemaTuka Mexannueckoe nBmkeHHe. OTHOCHUTEIBHOCTL MeXaHWYecKoro asikeHus. CHcremMa oTcyeTa. OK 04
Tpaekropus. Ilepemenienue, cKkOpocTh (CpeHssE CKOPOCTb, MTHOBEHHAsE CKOPOCTh) U YCKOPEHHE 2 OK 05
MaTE€pUaIbHON TOYKH, MUX MPOEKIMU HAa OCH CHCTEMbI KoopAuHAT. COXEHue NepeMelIeHUud U OK 07
CIIOJKEHHE CKOPOCTEH. PaBHOMEPHOE W PaBHOYCKOPEHHOE HPAMOJIMHEHHOE NBIKEHHE. | paduKu 2 K 1.1-1.2
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHMS, IIyTU U MEPEMELIECHUs MATEPUaIbHOM TOYKH OT
BpemeHu. CBoOoAHOE majzeHue. YcKopeHue cBoOoaHoro mnaaeHus. KpuBonnHelHoe BHXKEHHE.
JIBU)KEHHE MATEepUaIbHOM TOYKH 10 OKPYXKHOCTH. YTJIOBas CKOpPOCTb, JIMHEWHAs] CKOPOCTb.
[lepuon u yactora. LleHTpOCTpEMHUTEIBHOE YCKOPEHHE
Tema 2.2 Coaep:xaHue y4eOHOIro MaTepuaJa
JIlnHamMuKa [Ipunuun otHocutenbHOocTH [anumnes. IlepBwiii 3akoH HproTOHa. MHepuuanbHblE CUCTEMBI 2
otcuera. Macca tena. Cwia. Ilpunuun cynepno3unuu cuia. Bropoit 3akon Herotona s
MaTepuaabHON TOYKM B MHepuuainbHOi cucteme orcuera (MCO). Tpernit 3akon HproTtoHa s
MaTepuaibHbIX TOYEK. 3aKOH BceMuUpHOro TtiaroteHus. Cuna tspkectu. IlepBas kocMuueckas 2
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PE3UHOBOM 00pasIie OT BETUYMHBI X Je(hOpMAIIHH.
HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TeJla, UMEIOLIET0 OCh BpalllEHUs

Tema 2.3
3aKOHBI COXPAHEHUS
B MEXaHUKE

Conep:kanue y4eOHOro MaTepuaJa:

NMnynsc mMaTeprallbHOM TOYKHM, CUCTEMBI MATEpUAIbHBIX TOYEK. MIMIyiabC CUiBI MU U3MEHEHHUE
uMITyJabca Tena. 3akoH coxpaHeHus ummyibca B MCO. PeaktuBHoe nBukenue. Paborta cuiibl.
MomHocTs cuibl. KuneTnueckas sHeprusi marepuajlibHON Touku. Teopema 00 HM3MEHEHHH
KuHeTH4eckoM osHepruu. llotenumaneHas osHeprus. [loTeHuuaneHas 3HEprus  ynpyro
nepopMupoBaHHON mpyxuHbl. [loTeHIManpHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.
[loTeHnManpHple M HENOTEHUMANbHbIE CUJbl. CBS3b pabOThl HEMOTEHIHMATBHBIX CHJI C
M3MEHEHHEM MEXaHHYECKOM 3HEPIUU CUCTEMBbI Tell. 3aKOH COXPAaHEHHUS MEXaHWYECKOUW 3Hepruu.
Yrpyrue u Heynpyrue CTOJIKHOBEHHS

N3ydeHue cBA3M CKOPOCTEH TEN P HEYIIPYroM yape.
HccnenoBanue cBsi3u pabOTHI CUITBI ¢ U3MEHEHNEM MEXaHWYECKOW YHEPTUU Teja

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJepKaHME (COMEPKAHNE PUKJIATHOTO MOLYJIs1)

Texandeckue yCTpOI\/'ICTBa U MOPAKTHYCCKOC MNPHUMCHCHHE: CIIMAOMETP, ABHMXKXCHUC CHapAI0B,
LOEIMHBIC W PEMCHHBLIC II€pcaadr, IMOAIIMITHHUKH, BOJIOMET, KOIICP, pr>KHHHBIﬁ IIUCTOJICT,
ABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB M PaKET.

Hcnonp30Banne 3aKOHOB MEXaHUKHU JJIA 00BICHEHUS JBHXCHUA HEOECHBIX TEN U JJI pasBUTUA
KOCMHYCCKUX HCCHGHOB&HHP'I, T'paHUllbl TITPUMCHUMOCTHU KJIaCCUYEeCKON MEXaHUKH. I/IMI/ITaHI/Iﬂ
HEBECOMOCTH

Pa3nen 3. MosekyasipHasi pu3uKa 1 TEPMOJIMHAMUKA

22

Tema 3.1
OCHOBEI
MOJIEKYJIIPHO-
KUHETUYECKOU
TeOpUH

Conep:xaHue y4eOHOT0 MaTepuaJia:

OcCHOBHBIE TIOJIOXKEHUS  MOJIEKYISPHO-KMHETUYECKOM TeOopuu. bBpOoyHOBCKOE  IBH)KEHHE.
Juddysus. Xapakrep IBUKEHUS U B3aUMOACHCTBHS YacTHIl BelecTBa. Moienu cTpoeHus rasos,
KHUJIKOCTEH U TBEpPAbIX T€J U 0OBSCHEHHE CBOMCTB BEIlleCTBA HA OCHOBE 3THX Mojenell. Macca u
pazmepsl Moaekyna. KonuuectBo BemectBa. llocrostHnas Asoragpo. TemnoBoe paBHOBecHe.
Temneparypa u ee usmepenue. Illkama temneparyp lLlenbcusa. Mognenbs wuicalbHOrO rasa.
OCHOBHOE ypaBHEHHE MOJEKYIIPHO-KHHETUUECKOW TEOPUHM HIeAIbHOrO Tras3a. AOCOJIOTHas
TEeMIIepaTypa Kak Mepa CpeJHEll KUHETHYECKOM JSHEPruU TEILIOBOIO ABUKEHUs YacTHULl rasa.
[kana Temnepatyp KensBuna. Ypasuenne MenneneeBa-Knaneiipona. 3akon JlanpToHa. I'a30BbIe
3aKOoHbI. M30mporeccsl B UACAIBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
n30xopa, u3obapa

JlabopaTopHble 3aHATHSA

JlaGopatopHas paborta 1. M3yueHune 01HOTO U3 H30IPOLIECCOB

OK 01

OK 02

OK 03

OK 04

OK 05

OK 07
K 1.1 -TIK 1.2
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Tema 3.2
(OCHOBBI
TePMOIMHAMUKA

Conepxxanue yueOHOT0 MaTepHaJia:

TepmoanHaMuueckas cuctemMa. BHYTpEeHHsIsI SJHEPIHsl TEPMOJANHAMUYECKOW CHCTEMBI U CIIOCOOBI
ee u3MeHeHus. KonnuectBo TemioTsl U paboTa. BHYyTpeHHsIsI SHEPTUs OJTHOATOMHOTO H/1€aIbHOIO
raza. Buael teronepenaun: TEIJIONPOBOJHOCTb, KOHBEKLMS, HU3ilydyeHHE. TemnoeMKocTh Tena.
VYaenpHas TemioeMKoCTh BemiecTBa. KosimuecTBO TemIoThl mpu Teruionepenade. Ilepsbiii 3akoH
TepMoauHaMuKu. [IpumeHeHre nepBoro 3akoHa TEPMOJIMHAMUKY K H3ompoleccaM. ['paduueckas
uHTepnpeTanus padoTsl raza. TerioBble MamMHbL. [IpUHIMIBI JEHCTBUS TEIUIOBBIX MAILUH.
[IpeoOpa3oBanus 3HEprUM B TEIUIOBBIX MamuHax. Koadduurent nonesHoro aencTeus (naiee —
KITI) TtemmoBo#t wmammubl. [{ukn Kapuo wm ero KIIJ. Btopoit 3akoH TepMOIMHAMUKH.
HeobOpaTumocTh IponeccoB B MpUpoAe. IKOJOTHUECKUE TPOOIEMbI TEMJIOIHEPTreTUKU

Tema 3.3
ArperatHble
COCTOSTHUSIBEILIECTBA
1 (azoBbie
Mepexo/ibl

Conep:kanue y4eOHOro MaTepuaJia:

[TapooOpazoBanne u koHACHCaMs. Viciapenue u kurenne. Y neiabHas TerioTa mapooopa3oBaHus.
3aBUCUMOCTh TEMIEpaTypbl KUIEHUS OT JaBlieHHs. AOGCOJIOTHAs U OTHOCHTEIbHAs BIIAXKHOCTD
Bo3ayxa. Hacermennsnii map. Tepmoe teno. Kpucrammueckue u amopdHbie Teaa. AHU30TPOTIHUS
cBoiicTB KpuctawoB. JKuakwe kpuctamibsl. CoBpeMeHHble Martepuansl. [lnaBneHue wu
KpUcTaJIM3anus. Y ienbHas Tersora miasineHus. Cyonumanus. Y paBHeHHE TEIUIOBOro OanaHca

JlabopaTopHble 3aHSATHS

JlabGopaTtopHas pabota 2. OnpeneneHue BIaXHOCTH BO3TIyXa

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJePKaAHME (COAePKAHUE TPUKJIATHOTO MOTYJIs)

TexHuueckre yCTpOWCTBAa M MPaKTUYECKOE MPUMEHEHHE: TepMoMeTp, Oapomerp. OmnpenencHue
Macchl BO3JyXa B KOMHAT€ Ha OCHOBE M3MEPEHHH 0ObeMa KOMHATHI, JABJICHUS M TEMIIEPATYypPhI
BO3/lyXa B HEH.

TexHuueckre YCTpPOWCTBA M TMPAKTUYECKOE NPUMEHEHHWE: JBUTAaTellb BHYTPEHHETO CTrOpaHus,
OBITOBOM XOJIOJMWIBHUK, KOHJAMIIMOHED, TUTPOMETP W IICHXPOMETP, KaJOpUMETpP, TEXHOJOTHUH
TIOJIy4€HUS] COBPEMEHHBIX MaTepUasoB, B TOM YHCIIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH

Pazjgen 4. DiekTpoauHaMuKa

24

Tema 4.1
DIIEKTpOCTaTHKA

Conepxanue yueOHOro MaTepuaJia:

3J'IeKTpI/ISaI_[I/I$I TCII. SJICKTpI/I‘-IeCKI/Iﬁ 3apsn. I[Ba BUJAa JJICKTPHUYCCKUX 3apAaaoB. HpOBOI[HI/IKI/I,
AUBJICKTPUKA U TTOJYIIPOBOAHHUKH. 3akoH COXpaHCHUSA JJICKTPUUICCKOT'0 3apsa. BzaumoaeiictBue
3apsAa0B. 3akoH Ky.]'IOHa. 9J'IeKTpI/I‘leCKOe TI0JIC. HaHpH)KeHHOCTB QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UINHN DIICKTPUICCKUX noaen. JImHum HAIIPAKCHHOCTU JJICKTPUYCCKOT'O II0JIA. PaGora
CHUJI  JJICKTPOCTATUYCCKOI'O  IIOJIA. Ilorenunan. Pa3HOCTh MOTEHIIMANOB. HpOBO,Z[HI/IKI/I u
AUBJICKTPUKHU B SJICKTPOCTATUYCCKOM IIOJIC. I[I/IBHGKTPI/IHGCKEIH MNpOHHUIACMOCTh. 3HeKTp0€MKOCTb.
KOH,Z[CHCE[TOp. 3HCKTpOCMKOCTB IJIOCKOT'0 KOHACHCATOPA. 3Hepr1/151 3apsAKCHHOTO KOHACHCATOpa

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

K 1.1-1.2
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I/I3MepeHHe SJICKTPOCMKOCTH KOHACHCATOpA

Tema 4.2
TTocTOSAHHBIM

PIEKTPUYECKUN TOK.

Toky B pa3inyHbIX
cpenax

Conep:kanue y4eOHOro MaTepuaJa:

DOneKTpUYecKuil TOK. YCIIOBUS CYLIECTBOBAHUS 3JIEKTpHueckoro toka. Mcrounuku toka. Cuna
toka. Ilocrosiuueiii TOk. Hampsbkenue. 3akon Oma st yyacTka Iemu. OJIEKTPUUYECKOE
CONPOTHBIIEHUE. YIE€JIbHOE CONpOTUBJIEHHE BellecTBa. [locienoBarenbHoe, MapalljiesibHOE,
CMEIIaHHOE COEMHEHNE MPOBOJHUKOB. PaboTa anexkTpuueckoro toka. 3akoH J[xoymsa-Jlenna.
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA. OJEKTPOABMXKYIIAs CWJIa U BHYTPEHHEE CONpPOTUBIICHHE
HWCTOYHMKA ToKa. 3akoH Oma uisi TOJIHOM (3aMKHYTOW) diektpudeckoi uenu. KopoTkoe
3aMbIKaHHUE.

DONeKTpOHHAas MPOBOAMMOCTH TBEPIBIX METAJJIOB. 3aBUCHUMOCTH CONPOTHBIIEHUS METAJIOB OT
TeMriepaTypbl. CBEpXIMPOBOANMOCTb. JJIEKTPUUYECKUN TOK B Bakyyme. CBOWMCTBA IJIEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBeHHass W MPUMECHAs MPOBOJUMOCTb TMOIYHIPOBOJHUKOB.
CpoiictBa p-n-nepexona. IlomynpoBoJHUKOBBIE MPUOOPHL. DJIEKTPUUYECKHI TOK B pacTBOpax H
pacmiaBax 3JeKTPOJUTOB. DJIEKTPOJIUTHYECKAs TUCCOIMAIU. DIEKTPOIU3. DIEKTPUUECKUN TOK
B razax. CamMoCTOSITEIbHBIN U HECAMOCTOSTENbHBIN pa3psan. Monuus. [lnazma

JlabopaTropHble 3aHSITHS

JlaGopaTtopHas pabdota 3. MI3ydeHHne CMEIIaHHOTO COSTMHEHUS PE3UCTOPOB.
JlaGopaTtopHnast pabota 4. I3aMepeHne 31eKTPOABIKYIIECH CHIIBI HCTOYHHUKA TOKA M €TO
BHYTPEHHETO COMPOTHUBIICHUS

Tema 4.3
MarauTHoOE IoJIe.
DJIeKTpOMarHuTHas
WHIYKINS

Copep:xaHue y4eOHOI0 MaTepuaa

[TocTrossHHBIE MarHWTHL. B3anmMojeicTBHE TOCTOSHHBIX MarHUTOB. MarHuTtHOE ToJie. Bekrop
MarHuTHOM UHAYKIUU. [IpuHuun cynepno3unuu. JIMtHUM MarHuTHOM MHAYKUUK. KapTuHa nuHui
MarHUTHOM WMHJIYKIIMHM TOJSI MOCTOSHHBIX MarHUTOB. MarHuTHOE MoJjieé MPOBOJHUKA C TOKOM.
Kaptuna nunuii nomist ATUHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHKA,
Karymku ¢ TokoM. OnbIT Opcreaa. B3aumoneiictBue npoBoaHUKOB ¢ TokoMm. Cuiia Ammepa, ee
Moayiab U HampaBieHue. Cuia JlopeHua, ee MOAyab M HalpaBiieHUe. J[BU)KEHUE 3apsKEHHOM
YaCTHUIbl B OJIHOPOJTHOM MarHMTHOM Tosie. PaGoTa cwibl JlopeHna. SIBieHHe 31€KTpOMarHUTHON
nHaykuuu. [lotox BekTopa MarHuTHOM MHAYKUMH. DJIC MHAYKIMHU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuun @apaned. BuxpeBoe snekTpuueckoe moJie. DJNEKTPOJBIKYILAS CHUJIa MHAYKIHH B
MIPOBOJIHUKE, ABMXKYIIEMCSl MOCTYNATEIbHO B OAHOPOJHOM MarHuTHOM moJtie. IlpaBuno Jlenua.
NunyktuBHOCTh. SIBNeHne camouHAykiuu. OJIC caMOMHIYKIMU. DHEPruss MArHUTHOTO MOJIS
KaTYIIKU C TOKOM. DJIEKTPOMArHUTHOE T0JIe

JlabopaTopHble 3aHATHSA
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JlaboparopHas pabota 5. V3ydeHne sBJICHUS AJIEKTPOMArHUTHOW WHAYKIIUN

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJIeP:KAHUE (COoIepPKAHUE TPUKJIATHOTO MOIYJISA)

HpaRTuquRne 3aHATUSA

[Ipaktuyeckas pabora: TexHUYECKHE YCTPOICTBA M NPAKTUYECKOE NMPUMEHEHHE: SJIEKTPOCKOTI,
JJIEKTPOMETP, KOHJEHCATOP, KONHPOBAIBHBIA ammapar, CTPYWHBIA NPUHTEP, aMIEPMETP,
BOJIBTMETD, peocrar, HUCTOYHUKHU TOKa, 3JIEKTPOHArpeBaTEIbHbIE pudopHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBINH MO, TEPMUCTOPHI U
(OTOpPE3UCTOPBL,  MOJIYIPOBOAHUKOBBIM  TUOJ,  TallbBaHUWKA,  IOCTOSIHHbIE  MAarHWTHI,
AIEKTPOMArHMTHI, JJIEKTPOIBUraTENb, YCKOPUTEIIH dJIEMEHTAPHBIX YACTHL], HHIYKIIMOHHAS [1€Yb.
IIpakTnyeckas pabora: Mepbl 371eKTpOOE30IaCHOCTH, IEKTPOCTaTHUYECKAsl 3aIlIUTa, 3a3€MIICHUE
NIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKAHUE

Paznen 5. Kosie0anus u BOJIHBI

22

Tema 5.1
MexaHndecKrue u
PIIEKTPOMArHUTHBIC
KoJIeOaHus

Conep:kanue y4eGHOro MaTepuaJjia

Konebarenbnas cucrema. CBoOoaHble Kosiebanus. 'apmonudeckue konedanus. [lepuon, gacrora,
amuintyaa u Qasza konebanuil. [IpyxuHHBIA MasTHUK. MaTemMaTHuecKUi MasTHUK. YpaBHEHHE
rapMOHMYeCKUX KonebaHnui. KuHemaTnueckoe M IMHAMUYECKOE ONHUCAHHE KOJEOATEIbHOTO
npwkeHus. [lpeBpaiieHue HSHepruM INpu TapMOHMYECKMX KojeOaHMsX. CBs3b aMILIMTY]IbI
KoJIeOaHUH MCXOJHOW BEIMYMHBI C aMIUIUTYJO0H KoJIeOaHWNW €€ CKOPOCTH M YCKOPCHHSI.
KonebatenbHblii KOHTYP. CBoOopaHbIC 3JIEKTPOMArHUTHBIC KoJieOaHus
B MJEAIbHOM  KojJeOaTeJbHOM  KOHType.  AHaIOrus  MEXIy  MEXaHMYECKUMH U
JIEKTPOMArHuTHeIMU  KosebanusaMu. QPopmyna TomcoHa. 3aKOH COXpaHEHMsI HHEPIUU B
ueanbHOM KojeOaTeabHOM KOHType. BbIHyXZeHHble MexaHndeckue KojeOaHus. Pe3onanc.
PezonancHas kpuBas.  BblHyXJIeHHbIE 3JIEKTpOMarHuTHbIE KoJyieOaHus. llepeMeHHBIH TOK.
CunycouJaJIbHBIi NEpeMEHHbI TOK. MOIIHOCT, MEPEMEHHOIO TOKa. AMIUIUTYJHOE H
JIeCTBYIOLIEe 3HAUCHHE CUJIbI TOKa U HanpsbkeHus. Tpancopmarop. [IpousBoacTso, nepenava u
oTpeOIeHNE IEKTPUUECKON SHEPrur. DKOJIOTHYECKUE PUCKU TIPU IPOU3BOJICTBE IEKTPHUUECKOM
sHepruu. KynpTypa ucnosnbp30BaHus 3JEKTPOIHEPrUH B IOBCETHEBHOM KU3HU

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTuyeckue paboOThI:

HccnenoBanue 3aBUCUMOCTH MEPHUO/Ia MAJIBIX KOJIeOaHUI Tpy3a Ha HUTU OT JJIMHBI HUTH U MaCChl
rpy3a. MHccrnenoBaHue NEpeMEHHOTO TOKAa B IEMM U3  IOCIENIOBATEIbHO COEAMHEHHBIX
KOH/IEHCaTopa, KaTYIIKA
U pe3ucTopa

Tema 5.2

Conepxxanue yueOHOro MaTepuaJa

OK 01
OK 02
OK 04
OK 05
OK 07

K 1.1-1.2
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MexaHUUeCKHE U
PIEKTPOMAarHUTHbIE
BOJIHBI

Mexanuveckue BOJIHBI, ycioBHUsi pacnpoctpaHeHus. Ilepuon. CkopocTh pacmpoCTpaHeHHUs M
JuIrHA BOJIHEL [lomepeunsie U mpoaosIbHbIe BOJHBL. HTEpdepeHtus u nudpakiius MeXaHnIeCKuX
BOJH. 3ByK. CkopocTh 3ByKa. ' poMKkocTh 3ByKa. BoicoTa ToHa. TeMOp 3Byka. DneKTpOMarHuTHbIE
BOJIHBL. Y CJIOBHS M3JIyYEHHUS DJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus BekTopoB E, B u v
B DJEKTPOMAarHUTHOW BOJHE B Bakyyme. CBOICTBa JJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MpesIoMIICHUe, ToJispu3anus, nudpakius, natepdeperius. CKOPOCTh JIEKTPOMArHUTHBIX BOJIH.
[Ikana »meKTpOMarHUTHBIX BOJH. [IpuMeHeHHe >JeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUUIBl paguoCBsSI3W W TeNeBUAeHUsA. Pamuonokarus. DIEKTPOMArHUTHOE 3arps3HEHUE
OKpYKarolen CpeJibl

Tema 5.3
Onruka

[IpsimosmHEtHOE pacnpocTpaHEeHHe CBeTa B OJHOpoJHOM cpene. Jlyd cBera. OTpakeHue cBera.
3akoHbI oTpakeHHs cBeTa. [locTpoeHne m3o0pakeHu#t B TIockoM 3epkaiie. [Ipenomienue cera.
3aKkoHbl TperoMieHHs] cBeTa. AOCONIIOTHBIN MoKaszarenb mpenomieHus. [lonHoe BHyTpeHHee
oTpaxeHnue. [IpenenbHblil yroa MOJHOTO BHYTpEHHEro oTpaxkeHud. Jucnepcust cBera. CroKHBIN
coctaB Oenoro cBeta. L[petr. CoOuparomue u paccenBaroniue JuH3bl. ToHKas nruH3a. DOKYCHOE
paccTosiHME W ONTHYECKas cuia TOHKOHM JHH3BL [locTpoeHue m3oOpaxeHHil B cOOMparomuX U
paccenBaronux JHH3aX. PopMysia TOHKOH JWH3bL. YBEIWYeHUE, JaBaemoe JHH30U. [Ipenmenbr
MPUMEHUMOCTH reoMmerpudeckoi ontuku. Wutepdepennus cera. KorepeHTHbIE HCTOYHMKH.
YcnoBust HaOMOAEHUST MAKCUMYMOB M MHUHUMYMOB B HUHTEP(EPEHIIMOHHON KapTHHE OT JBYX
cuH(a3HbIX KOTEPEHTHBIX UCTOYHUKOB. [Iudpakuus ceera. JludpakunonHas pemierka. YcioBue
HaOMIOJIEHUST TJIABHBIX MAaKCUMYMOB IpH MaJeHUM MOHOXPOMATHYECKOTO CBeTa Ha
TdpakiMoOHHYI0 pemieTky. [lonspuzanus ceeta

JlabopaTopHble 3aHSITHS

JIabopatopHas pabota 6. MI3mepeHne nokaszaress MpeJIOMIICHUS CTEeKIIa
JlaGopaTtopHas pabora 7. MccnenoBaHue CBOMCTB H300paKE€HUH B JIMH3aX

NN

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

Texuuueckue ycTpoHCTBa M NPAaKTUYECKOE MPUMEHEHHE: ceiicMorpad 3JIeKTpUUYECKHi 3BOHOK,
IFEHEpAaTOp IEPEMEHHOTO TOKa, JIMHUM  JJIEKTPONepenad, My3bIKaJIbHbIE HHCTPYMEHTHI,
YIBTPAa3BYKOBasi AMArHOCTHKA B TEXHMKE M MEIMLMHE, Paxap, PaJuONPUEMHHUK, TEJIEBHU30D,
aHTeHHa, tenedoH, CBU-neus, ouku, nyna, gortoanmnapar, NpoeKIIMOHHBIN anmnapar, MUKPOCKOII,
TEJIECKOTI, BOJIOKOHHAs ONTHKA, AU(PpaKIIMOHHAs! peleTKa, MoJsSpoul, TEIECKOI.

Bunelr wmsnyuenuit. Bunpbl  cnektpoB.  CnekTpbl  ucnyckaHus. CHEKTpbl  MOIVIOIEHUS.
CnektpanbHblii  aHanu3. CHekTpajibHble Kiacchl 3Be3l. YJIbTPaHUOJIETOBOE H3ITyUEHHE.
WUndpakpacnoe wu3znyuenue. PentrenoBckue mnyun. HMx mnpupoma u cBoiictBa. Illkana
JJIEKTPOMArHUTHBIX U3JIy4EHUI
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Paznen 6. OCHOBBI cnenuaJabLHOMi TEOPUH OTHOCUTEJIBHOCTH

Tema 6.1
(OCHOBBI TEOPUH
OTHOCHUTEIIEHOCTH

Conepxxanue yueOHOro MaTepHuaJa

I'paHnupl NPUMEHMMOCTHM  KJIACCMYECKOM MexaHuku. [locTynmaTel crnenuanbHOM — TEOpUHU
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJYJS CKOPOCTM CBe€Ta B BakyyMe, IPHUHIMII
OTHOCUTENIHOCTH JHHIITEeHHAa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U
COKpAIlEHUE [UIMHBI. DHEPIrHusi U UMILYJIbC CBOOOJHOW 4yacTuibl. CBsI3b Macchl C SHEprueil u
HMITYJICOM CBOOOJIHOM YacCTHIIbl. DHEPTHUsl HOKOsI CBOOOJHON YaCTUIIBI

OK 01
OK 02
OK 04
OK 05

Pa3nen 7. KBantoBasi puzuka

14

Tema 7.1
JJIEMEHTBHI
KBAHTOBOM OIITUKHA

Conep:xxanue yueOHOro MaTepuasa

®otonsl. Dopmyna [lnanka cBsi3u sHEpruu (HOTOHA C €r0 YaCTOTONW. DHEPTUs U UMITYJbC (HPOTOHA.
OtkpeiTue u uccinenoanue ¢ororpdexra. Onbitel A.I'. CroneroBa. 3akonbsl (oTorddekra.
VYpasuenue DitnmreitHa s potodrddexra. "Kpacnas rpanuna” gororddekra. [[aBnenue cpera.
Omertel [1.H. JIeOeneBa. XuMmmudeckoe IeiicTBUE CBETA

Tema 7.2
CtpoeHue atoma

Conep:kanue y4eGHOro MaTepuaJia

Mogenb atoma Tomcona. OnbiTel Pesepdopaa mo uccnegoBanuio ctpoeHus atoma. [lmanerapHas
Mojienb aroMa. Iloctynatel bopa. M3nmydenne u mornoreHue (GOTOHOB MPHU TEPEX0Je aroMa ¢
OJHOTO YPOBHS SHEPTUM Ha Apyrou. Bunbl cniektpoB. CHEKTp YPOBHEN SHEPIUU aTOMa BOJOPO/IA.
BonHoBeie cBoiicTBa wactun. Bomnbel ne  bpoina.  KopnyckynsipHO-BOJHOBOW — TyaJIU3M.
Judpakuus 371eKTpoHOB B KpucTauiax. CIOHTAaHHOE W BRIHY)KJICHHOE M3JIydeHHE. Y CTPOWCTBO U
MPUHIMI paboThI Ja3epa

Tema 7.3
ATOMHOE PO

Conep:xaHue y4eOHOro MmaTepuasa

Mertoapl HaOMIONEHUS M PETUCTpPAllMM JIEMEHTApHbIX YacTull. OTKpBITHE PaJAUOAKTHUBHOCTH.
OmnbiTel Pe3epdopaa no ompezneneHuo cocTaBa pajnoakTUBHOTO m3inydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3aydeHus. BiausHue pauoakTUBHOCTH Ha JKUBbIe OpraHu3Mbl. OTKpbITHE IPOTOHA
u HelTpoHa. Hyknonnass mognens simpa [eiizenOepra-lBanenko. 3apsia sapa. MaccoBoe 4HCIIO
anpa. M3otomnsl. Anbda-pacnaa. DIeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['aMma-usiyyenue.
3aKOH pa/JIMOAKTUBHOIO pacmaja. DHEprusl CBA3U HYKIOHOB B sape. SnepHble cuibl. Jledekr
Macchl anpa. SlnepHslie peakuuu. Jlenenue u cuHTe3 sanep. AnepHbil peakrop. TepMosiAepHbIN
cuHre3. IIpoOneMbl W MEPCHEKTUBbI SACPHOW PHEPreTHUKU. DKOJOTMYECKHE AaCMEKThl sSIepHOU
DHEPreTUKU.  OJieMeHTapHble  4YacTulpl.  OTkpelTHE  mO3UTpoHa.  DyHIaMEHTAJIbHBIE
B3aUMOJCHCTBUSA

IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COePKAHUE (COAePKAHHUE TPUKIIATHOTO MOLYJIs1)

1. JlenoBast urpa: IloHsATHS, CBSI3aHHBIE C HM3y4EeHHEM METOJOB HAyYHOTO IO3HAHUS: SIBIICHHE,
Hay4yHBI (akT, runores3a, (usMyUeckas BENWYMHA, 3aKOH, TEOpHs, HAOIIOACHHE, HKCIEPHUMEHT,

OK 01
OK 02
OK 04
OK 05
OK 07
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MOJICTUPOBAHKE, MO/IEJIb, U3MEPEHHUE.
TexHuueckre ycTpoUCTBA U MPAKTHUECKOE MPUMEHEHHE: POTOIIEMEHT, (POTOIATUMK, COTHEUHAS
Oartapesi, CBETOINO/], CIIEKTPOCKOTI, JIa3ep, KBAHTOBBIA KOMIIBIOTED, JO3UMETp, kKamepa BuibcoHa,
sIIEPHBIN PeakTop, aroMHasi Oomba

Pa3nesn 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKH 4 OK 01
Tema 8.1 Conepxxanue yueOHOro MaTepuaJa OK 02
JJIeMEHTbI Bup 3Besgnoro neba. Co3se3nus, SIpPKME 3BE€3[bl, IIITAHECTHI, UX BUANMOC JIBH)KCHHC. ComnHeunast 2 OK 03
ACTPOHOMUH U cucrema. Ilmanersl 3eMHO# rpymnmbl. [lnaHersi-ruranTel. Manble Tena CoONHEUHOM CHCTEMBI. OK 05
acTpohU3NKH Comnnre, porocdepa u armochepa. ConHeunas akTuBHOCTh. Mctounuk sHeprun CosHIIA U 3BE3]. OK 07

3Be31pl, MX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, paJUyC, TemIeparypa, HuX
B3aUMOCBs3b. Miteunbiii [lyre - Hama [l'amaktuka. ChupanbHas crpykTypa [amakTtuky,
pacnpenenenue 3Be3, rasa u nblid. [lonoxxenue u aerxenue CosnHna B 'anaktuke. [lnockas u 2
chepuueckas noacucremsl ['amaktuku. Tumbl ramakTuk. PaguoramakTuku u kBa3zapbl. UepHble
IbIpel B sapax ranakTuk. Bcenennas. Pacmmpenune Bcenennoil. 3akon Xab606ma. Pasberanue
ranaktuk. Teopus bosbmioro B3psiBa. Monens «ropsiueit Beenennoit»y. MacmrabHas cTpykTypa
Bcenennoii. Meraranaktuka. Hepermenasie mpo0aemMbl aCTpOHOMHH
IMpome:xkyrounasi arrectauus ([uddepeHiupoBaHHbIii 3a4eT) 2
Bcero: 108
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3. YciaoBus peaju3anuu NPOrpamMmmal o01meodpa3oBaTebHOM
AUCHUTITHHBI

3.1 Tpe6oBaHusi K MHHHUMAJIBHOMY MAaTEePUAILHO-TEXHUYECKOMY
oldecneyeHHIo

Peanuzammst mporpaMMbl  TUCHUILIMHBI  TpeOyeT Haauuus Y4eOHOTO
KaOuHeTa (PU3UKH.

B xabunere ¢usuku umeercs HeoOxoauMoe JsabopaTopHOe 00OpYI0BaHUE
JUISL  BBITIOJTHEHUS YKa3aHHBIX B TMporpaMMe 1o (QU3MKe J1abOpaTOPHBIX U
NPAKTHYECKUX padOT U JEMOHCTPAIIMOHHOE 000PY/I0BaHHUE.

O6opynoBaHue yuyeOHOTO KaOWHETa!

- MOCaJI0YHBIC MECTA 110 KOJIMYECTBY O0YJArOIINXCS;

- pabodee MECTO MperoaBaTers;

- KOMIUIEKT Y4eOHO-HATJISAIHBIX TOCOOUI;

- KOMIUIEKT 3JI€KTPOHHBIX BUACOMATEPUAJIOB;

- 3a/IaHMsl 1J1s1 IPOBEPOYHBIX padoT;

- MPO(ECCUOHATIEHO OPUEHTUPOBAHHBIC 3a1aHUS;

- Marepuaibl AuddepeHIInpPOBAHHOTO 3a4eTa.

Texnuueckue cpeacta 0OydeHUs:

- TIEPCOHANBHBIM  KOMIBIOTEP C  JUIEH3MOHHBIM  MPOTPAMMHBIM
oOecIieueHHEM;

- IPOEKTOP C PKPAHOM.

- 3ambl (OMONMMOTEKAa, YWTAIBHBIA 3all C BBIXOJOM B HHGOPMAIMOHHO-
TEJICKOMMYHHUKAITMOHHYIO ceTh IHTepHeT).

[IpumepHBIi  TIEpeUeHb  JEMOHCTPAIIMOHHOTO W JIabOpaTOPHOTO
000pyT0BaHMS

Becrbl TexHMueckne ¢ pa3HOBECAMH;

AmrmiepmeTp 1a00paTOPHBIA;

Bonbr™meTp nabopaTtopHbIii;

TepmomeTp 1aGOpaTOPHBII;

I'py3 HaOopHBIiL;
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[ITaThB NEMOHCTPAIIMOHHBIN (PU3UUECKUIA;
DIEKTPOIUINTKA;

Habop Ten paBHOro o0bpeMa;

KamepToH Ha pe30HaHCHBIX ALIUKAX;
Kommuiext npoBooB;

Marsut 1yrooOpa3Hblii;

TpancdopmaTop yueOHBIi;

[lanouka crekssiHHAS;

[Tanouka >00HUTOBAS;

CynTaH 3J€KTpOCTaTUUECKHUIA;

3.2 UupopmanuonHoe odecneyenne o0yyenusi yueOHbIX u3ganuii, UaTepuer-
pecypcoB, 10NOJTHUTEIbHOH JINTePATYpPbl

OCHOBHBIE UICTOYHUKHU JJIIs HpCHO}IaBaTGHGﬁ U CTYACHTOB!

1.Camotinenko I1.M. EcrectBo3Hanue. dusnka (2-¢ usf., crep.) y4eo.,nms

cryaenToB yupex. CI1O, M: UI1 «Akanemusi», 2021

2.Cawmoiinenko I1.1. EctectBo3nanue. ®usuka. COOpHHK 3a/1ad, y4. 1MOC. IS

ctyaenToB yupexaeauit CI10, M: UL «Axkagemusi», 2021

3. https:/znanium.com/catalog/product/1012153 (D1eKTpOoHHAsE OMOIMOTEUHAS CUCTEMA)
HHTepHeT- pecypcnbl

1. www.fcior.edu.ru (OeaepabHbIN EHTP HHGOPMAITMOHHO-
oOpazoBaTenbHbIX pecypcoB). wwww.dic.academic.ru (Akagemuk. CiioBapu u
SHILMKJIIONIC/TUHN ).

2. www.booksgid.com (Books Gid. Dnektponnas 6uOIHOTEKA).
www.globalteka.ru (I'mo6anreka. I'mo6anpHas OMOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (EnnHoe okHO TOCTyma K 00pa30BaTEIbHBIM pecypcam).
www.st-books.ru (JIyumas yueOnas mureparypa).

3. www.school.edu.ru (Poccuiickuii o6pa3zoBaTeNbHbIN MopTai. JJOCTYITHOCTS,
KauecTBO, 3(P(HEKTHBHOCTb ).
4, www.ru/book (DmekTpoHHas OMOIMOTEYHAS CUCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3zoBatenbHble pecypchl MaTEpHETA -DU3NKA).
5. www.school-collection.edu.ru (Eaunas kostekius udpoBbIX
o0pa3oBaTeIbHBIX PECYPCOB).

6. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl o pusuke).
www.nuclphys.sinp.msu.ru (Snepunas ¢pusuka B Untepuere).
www.college.ru/fizika (Ilogroroska k EI'9).

1. www.kvant.mccme.ru (Hay4yHO-TIONYJIAPHBINA (PU3UKO-MaTEMAaTUUECKUN
KypHai «KBaHT»).
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4. KoHTpPO/Ib U OLIEeHKA Pe3yJIbTATOB OCBOCHUs 0011e00pa3oBaTeIbHOM

AUCIHHUIIJINHBI

Kontpoiib M omeHka pe3yinbTaToB OCBOEHHs 00HIe00pa3oBaTeIbHOM

JAUCHUITIINHBI

PacKpbIBaOTCA

uepes

JTUCLUIIIMHAPHbBIC

pe3yJIbTaThl,

HarpaBJieHHbIe Ha (OpMUpPOBaHKUE OOIIUX U MPO(HECCUOHATHHBIX KOMIIETEHIIUMA

110 pazaciiaM U TEMaM COJCPIKaHHA yqe6Hor0 Marepualia.

Koa m HamMeHOBaHHEe

(GopmMupyeMbIX KOMIIETEH U

Paznen/Tema

Tun oueHoYHbLIX
MeponpHUATHH

OK O01. BeiObupare crmocoOb

pelIeHus 3ama4
npoecCuoHAIBHON
ACATCIIBPHOCTHU MMPUMCHUTCIIBHO

K pa3JIM4YHbBIM KOHTCKCTaM

Pasnmen 2. Temu1 2.1., 2.2., 2.3.
Pazpmen 3. Temsr 3.1., 3.2., 3.3.
Pazmen 4. Temer 4.1., 4.2., 4.3.
Pasnen 5. Temsr 5.1.,5.2., 5.3.

Pasgen 6. Tema 6.1.
Paznen 7. Temsr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1

OK 02. HUcnons3oBaTh
COBPEMEHHBIE CpEJICTBA TIOWCKAa,

Pasnen 2. Teme1 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

aHammsa M MHTCPUPCTALN | Pasnen 4, Temsr 4.1., 4.2, 4.3.
undopmanu, " | Passien 5. Temsi 5.1., 5.2., 5.3.
MH()OPMAMOHHBIE  TEXHOJIOTHH Paszen 6. Tema 6.1.

ig’; (beccpf;r;’]f;z‘%“” SV pasnen 7. Temsi 7.1, 7.2, 7.3.
eATENbHOCTH Pa3nen 8. Tema 8.1

OK 03. [InanupoBats | Pasnen 1. Tema 1.1.

U peanu3oBbBaTh cobcTBeHHOE | Pazmen 3. Temsr 3.1., 3.2., 3.3.
IpOodeCcCHOHANBHOC U | Pazmen 4. Temn1 4.1., 4.2, 4.3.
JIUIHOCTHO® PasBHUTHE, | Pasnen 8. Tema 8.1
MPEITPUHUMATEIBCKYIO

JESITeIbHOCTD

B mnpodeccuoHaabHON  cdepe,

HCII0JIb30BaTh 3HAHUS 1o

MIPaBOBOM " (buHaHCOBOM

IPaMOTHOCTH

B pa3IMYHBIX KU3HECHHBIX

CUTYaIUSIX

OK 04. O¢dexTuBHO | Pazmen 2. Tems1 2.1., 2.2., 2.3.

B3aHMO/JICHICTBOBaTh U pa6OTaTL
B KOJIJICKTUBC U KOMaHAC

Pasgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3

Pa3znen 5. Temsr 5.1., 5.2, 5.3.

Pa3zgen 6 Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7,3

OK 05. OcymecTBiasiTh yCTHYIO
U THCbMEHHYI0 KOMMYHHUKAIUIO
Ha  TOCYJapCTBEHHOM  S3bIKE
Poccuiickoit ~ ®enepaunu ¢

Paznen 1.

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

Pasgen 4. Temn1 4.1., 4.2., 4.3

YCTHBIN OIPOC;
(bpOHTANBHBIHN OMPOC;
HaOJIFOIEHE

3a BBITIOJTHEHHEM
1a00paTOPHBIX padoT;
MpaKTHYeCKue padoThl
(pemenue
KayeCTBEHHbBIX

U PAcUYETHBIX 33/1a4);
TECTUPOBAHUE;
pellieHue Kelic-3aaay;
HAOIOICHNE U OILICHKA|
MOJATOTOBKU  JICIIOBOM
UTPBI;

BBITIOJTHEHHE 3aJ[aHUi
IIPOMEKYTOUHOU
aTTecTaluu
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y4eToM ocoOeHHOCTeH
COIIMAIEHOTO
U KyJIbTYPHOI'O KOHTEKCTa

Paspnen 5.
Paznen 6.
Pazgen 7.
Pasnen 8.

Temsr 5.1.,5.2., 5.3.

Tema 6.1.
Temsr 7.1, 7.2,7.3
Tema 8.1

OK 07. CopelicTBOBaTh
COXPaHEHUIO OKpYXKarolen
Cpenbl, pecypcocOepexeHuto,
MIPUMEHSTh 3HAHUS 00
W3MEHEHUH KJIMMAaTa, MPHHIUIIBI
OepexIIMBOTO IPOM3BOJICTBA,
3¢ exTHBHO  NeHCTBOBAaTH B
Ype3BBIYAHBIX CUTYAIHSIX

Pasmen 2.
Paznen 3.
Pazgnen 4.
Pasnen 5.
Pazgen 7.
Pasnen 8.

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

Temsr 4.1.,4.2.,4.3

Temsr 5.1.,5.2., 5.3.

Temnr 7.1, 7.2
Tema 8.1

I[IK 1.1 DBBIIOJHATE NPUEMKY,
MOHTa, COOpPKY U 00KaTKy HOBOM
CEIIbCKOXO3IHCTBEHHON TEXHUKH,
0hOopMIIATH  COOTBETCTBYIOIINE
JOKYMEHTBHI.

Pazpmen 2.
Paznen 3.
Pazgen 4.
Paznen 5.
Pazgen 7.
Pazgen 8.

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

Temsr 4.1.,4.2.,4.3

Temmr 5.1.,5.2., 5.3.

Temsr 7.1, 7.2
Tema 8.1

I[IK 1.2 IIpoBOAWUTH TEXHHYECKOE
00CTyKIBaHUE

CEIIbCKOXO35MCTBEHHOW  TEXHHKH
[pU SKCIUTyaTallud, XpaHEHWH U B
0COOBIX YCIOBHSIX JKCIUTyaTallH, B
TOM YHCJIE CE30HHOE TEXHHYECKOE

00CITy>)KMBaHUE.

Pasgen 2.
Pasmen 3.
Paznen 4.
Paznen 5.
Pazgen 7.
Paznen 8.

Temsor 2.1., 2.2., 2.3.
Tewmsr 3.1., 3.2., 3.3.

Temer 4.1., 4.2., 4.3

Tewmsr 5.1.,5.2.,5.3.

Temsr 7.1, 7.2
Tewma 8.1
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ﬂvowwmnov MPOHYMEPOBAHO, oz\uo::m:o eYaThIO

A [PPagaicie kAT JIUCTOB
Ow%mem%v yueOHO
YacTH E& I'.A Myxtaposa
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