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1. OO0masi xapakTepucTuKa padoydeil nporpaMmbl 0011e00pa3oBaTeIbHOM
AUCHUILTHHBI «DU3HKa)
1.1.MecTo TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTte/ibHoil nporpammsl CIIO:
O6meobpazoBaTenbHas aucuuiuinHa «®dusukay sBIseTca 00s3aTeIbHOM

4acThl0  00I1e00pa30BaTEeIbHOIO IMKJIAa 00pa3oBaTEeNbHON MpPOrpaMMbl B
cootBercTBUM ¢ OI'OC CIIO mo mpodeccun 23.01.17 Mactep mo peMoOHTY u
00CITy>KMBaHUIO aBTOMOOUJIEH.

1.2. Ilesiu ¥ IUIAaHMPYeMble Pe3yJabTaThl 0CBOCHUS TUCIUILINHBI:

1.2.1. Hean 1UCUUNJIMHBI:

ConepxkaHue TporpamMMbl  00IIIE00pa30BaTEIIBHON AUCIUIUITMHBT Du3nKa
HaIPaBJICHO HA JIOCTUKEHUE CIICAYIOIINX LIEIICH:

e  (opMupoBaHHE MHTEpECAa U CTPEMIICHHUS O0YyYarOUUXCsl K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE UX HHTEIUICKTYIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

®  pa3BUTHE TMPEJCTABICHUNA O  HAYYHOM  METOJE€  IO3HAHUS
1 (hOPMHUPOBAHKE UCCIIEIOBATEIHCKOTO OTHOIIECHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e  (dopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4CHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHbBIX 3aKOHOB (DPU3UKH;

e  (QopMupoBaHue yMEHUU OOBSCHATH SIBJICHUA C HCIOJIb30BAHUEM
bu3MYecKuX 3HAaHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e  (dopmMupOBaHUE NPEICTABICHUN O POJIU (PUBUKU JJIST Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTrxkeHne ATUX leneld 0O0ecreyrnBaeTCsl pelIeHueM CIICIYIOMNUX 3a1a4y
B IIpoliecce U3yUeHUs Kypca (PU3MKU Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHus:

e  mpuoOpeTeHWe CHUCTEMBl 3HaHUH 00  o0mmMX  (U3HIECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHsX, BKIIOYAas MEXAHUKY, MOJEKYISIPHYIO
(bU3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(U3UKY;

e  (QopMupoBaHME YMEHHH TNPUMEHSTh TEOPETUUYECKUE  3HAHMUS
JUTIsl OOBSICHEHHST (DU3UYECKUX SBJIICHUM B MIPUPOJIC U JJIS IPUHSITHUS MPAKTUYECKUX
pEIICHUN B MOBCEIHEBHOW KU3HU;

®  OCBOCHHE CIIOCOOOB pEIICHUS Pa3JIMUHBIX 3aJad C SBHO 3aJaHHOU
dbuznyeckoil MOJIEIbI0, 3aJad, MOAPA3yMEBAIOIINX CAMOCTOSITEILHOE CO3aHue
(bU3UYECKOM MOJIeNTH, COOTBETCTBYIONICH YCIOBUSIM 3a/1a4H;

®  [OHWMaHHUE (PU3NUYECKUX OCHOB U MPUHIIUAIIOB IEUCTBHS TEXHHUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

®  OBJIAJCHUE MeToJaMu CaMOCTOSITEJTLHOTO TJIAaHUPOBAHUSI
U TpoBeicHUs (UBMYECKUX OHKCIEPUMEHTOB, aHaluW3a W HMHTEpHpeTaluu
nH(popMalu, onpeiesIeHus J0CTOBEPHOCTH MOJTYUYEHHOTO pe3yJibTaTa;

e  CO3JaHME  YyCJIOBHM Uil  pa3BUTUA  yYMEHUM  MOPOEKTHO-
HCCIIEIOBATENILCKOW, TBOPUECKOU JIESITEIBHOCTH.



1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUsSI 001Ie00pa30BaTeJbLHOMI
aucuuiIMHbl B cooTBeTcTBUH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme komnerenuuu (nanee — OK) u npodeccronaapHble KOMIETEHIIUH (J1ajiee —
[IK) ®I'OC CIIO B COOTHECEHHHM C JMYHOCTHBIMH, METAlpPEAMETHbIMH U
NpeAMETHBIMU pe3yjbTaTaMu o00yueHusi 0a3oBoro ypoBHs (nmamee — [IPO)
dI'OC COO npencrapieHsl B TaOJIHIIE:



Kox v HaumeHnoBanue
(popmupyembIx
KOMIIeTeH N

[InanupyeMble pe3yJbTaThl 0CBOCHHS IPOrPaMMBbI N0 JMCHUILJIMHE

Oo0mme

JAucuunanHapHbie

OK 01. Beibupats
CIIOCOOBI PEIICHMS 3a1a4
PO eCCUOHATTEHOM
JeSITeNTbHOCTH
MPUMEHHUTENEHO

K Pa3IMYHbIM KOHTEKCTaM

JInuHOCTHBIE pe3yabTaThl TOJKHBI OTPaXKATh B YACTH TPYAOBOTO
BOCTIUTAHUS:
- TOTOBHOCTH K TpPYIY,
TpyIoIo0He;
- TOTOBHOCTh K AKTHBHOHW NEATEIBHOCTH TEXHOJOTHYECKOH M
COIMAIEHON HANpaBJIEHHOCTH, CIOCOOHOCTh HWHHUIIMUPOBATH,

OCO3HAaHHUE LIECHHOCTH MaCTEpPCTBA,

IUIAHWPOBATb W CaMOCTOSITENIbHO  BBIIIONHATH  TaKyro
JIeSTEIHHOCTD;
- HMHTEpPEC K pa3IU4HbIM  cdepaM  NpodeCCHOHATBHOMN
e TeTLHOCTH,

- TOTOBHOCTH W  CHOCOOHOCTH K  OOpa3oBaHUIO U
camMo00pa30BaHUIO HA POTKEHUH BCEH JKU3HH.
MerTamnpeMeTHbIE pe3yIbTaThl TOIKHBI OTPAXKATh:

OBnajsicHWe YHHBEPCAJIbHBIMA YYCOHBIMH ITO3HABATEIEHBIMU
JNICUCTBUSIMHU:

a) 0a30BBIC JJOTHICCKUE TCHCTBHS:

CaMOCTOSITEIIBHO (POPMYITHPOBATh U AKTYaTM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; YCTAHABIMBATH CYIIIECTBEHHBIN
MpU3HaK WJIXW OCHOBAaHUA [JI1 CPABHCHMHA, KJ'IaCCI/I(i)I/IKaHI/H/I u
0000IIeHNsI;,  ONpeNeNsaTh Ied  JCSITENbHOCTH, 3a7aBaTh
nmapaMeTphbl u KpUTEpUU ux JOCTHXKCHUSA, BBIABJIATH
3aKOHOMEPHOCTHU u IIPOTUBOPCUUA B paccMaTpuBacMbIX
SIBICHUSAX; BHOCUTBKOPPEKTHBBI B JESTEIBHOCTh, OLICHUBATH
COOTBETCTBHE  pe3yJbTaTOB  IEJsSIM,  OIICHUBaTh  PUCKH
HOCHC}ICTBI/Iﬁ ACATCIIBHOCTH, pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC
MPU PEIICHUH XKU3HCHHBIX MTPOOIeM;

0)0a30BbIe UCCIIEIOBATEILCKIEC ACHCTBU:

- BJIaACTh HABBIKAMHU y‘Ie6HO-HCCHe}IOBaTeHBCKOI>'I u HpOCKTHOﬁ
JesITeTbHOCTH, HABBIKAMH pa3pelieHus mpooiem;

- BBISIBJIATh MPUYHUHHO-CJICICTBCHHBIC CBSI3U M aKTyaJM3HPOBATH
3aja4y, BBIIBUTATh THIOTE3Y €€ PEIICHHUS, HAXOUTh apTyMEHThI
JUIS TOKA3aTeNbCTBA CBOMX YTBEP)KICHMH, 3a7aBaTh MapaMeTPhI
U KPUTEPUU PEIICHHUS;

- QHATM3MPOBATHL TMOJYYCHHBIE B XOJE PCUICHUS 3a]auu
pe3ynbTaThl, KPUTUYECKH OIICHMBATb HX JOCTOBEPHOCTb,
MIPOrHO3MPOBATh H3MEHEHHUE B HOBBIX YCIIOBHUSX;

- YMETh TIEPEHOCHUTh 3HAHHS B TIO3HABATCIBHYIO M MPAKTHYCCKYIO
YaCTH KU3HEACATCIBHOCTH;

[1P6 1.CpopMupoBaHHOCTb ~ TIpEACTaBICHUA O  POJH
u Mecre (GU3MKH M acTPOHOMHUM B COBPEMEHHOH Hay4yHOH
KapTUHE MHpPa, O CUCTEMOOOpa3yIomiei poiu (U3NKHA B Pa3BUTHH
€CTECTBEHHBIX HayK, TEXHHUKHU
W COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJe POCCHUHCKHUX
1 3apyOeKHBIX YUIEeHBIX-(QU3UKOB B Pa3BUTHE HAYKH; TOHUMaHUE
(h3uyecKoi CYITHOCTH HAONIOMAeMBIX SIBIIEHHH MHKpPOMHpA,
MakpoMupa M MeramHpa; IOHHMMaHHE pOJH acTPOHOMHH B
MPAKTUYECKON NIESITENbHOCTH YEJIOBEKA U NAbHEHIIIEM Hay4dHO-
TEXHHUYECKOM pa3BUTHH, ponu (hnzuku
B (DOPMUPOBAHUU KPYro3opa U (yHKIIMOHAIBHON TPaMOTHOCTH
YeNioBeKa JIsl pelieHHs PaKTHYECKUX 3a/1a4;

[1P6 2.CopMupoBaHHOCTh YMEHHI pacro3HaBaTh (pu3mueckue
sIBIICHUST (TIPOIIECChI) W OOBSACHATH MX Ha OCHOBE W3YyUEHHBIX
3aKOHOB: PaBHOMEpPHOE U pPaBHOYCKOPEHHOE IpsAMOJIUHEIHOe
IBIKEHHE, CBOOOHOE MaJieHre Tell, BUKEHHUE TI0 OKPY>KHOCTH,
WHEPUHs, B3aUMOJEHCTBUE TeJ, KojeOaTellbHOe JBH)KCHHE,
pe30HAaHC, BOJHOBOE JBIKeHHUE, Au(Py3us, OpOyHOBCKOE
JBWKEHHE, CTPOCHHE JXUJIKOCTEH M TBEPIBIX TeJ, W3MEHEHHE
oO0beMa Tel TpU HArpeBaHUM (OXJIAXKIEHUH), TEIIOBOE
paBHOBecHe, HcriapeHue, KOHIeHCaIus, TUTaBIIEHHE,
KPUCTAUIM3ALUs, KUTICHUE, BIQXKHOCTh BO3/1yXa, CB3b CPEIHEH
KHHETUYECKOW SHEPruM TEIUIOBOTO JIBMKEHHS MOJEKYT C
a0COFOTHOH TeMITepaTypoii, MOBbIIIEHUE TaBIEHIS ra3a MPH ero
HarpeBaHUM B 3aKPHITOM COCY/E, CBSI3b MEXAY MapameTrpaMu

COCTOsHHA rasa B u3orpouneccax; QJICKTPU3alU TCI,
BSaHMOﬂCﬁCTBHC 3apsAa0B, Harp€BaHuc¢ IPOBOJHHUKA C TOKOM,
BSaHMOHeﬁCTBHC MAarHuToB, OJICKTpOMarHuTHasd WHIAYKOHA,

JICHCTBME MArHUTHOTO IIOJII Ha TPOBOJHHUK C TOKOM U
JBWOKYIIMACS 3apsiji, 3JEKTPOMArHUTHBIC KOJICOAHHWS W BOJHEI,
MPSAMOJIMHEWHOE  paclpoCTpaHEHHE  CBETa,  OTPaXKCHUE,
npenomiieHue, uHTepdepeHuns, Iudpakius | OJIIPU3AIUL
CBeTa, AucIiepcus cBeTa; (oTodnekTpudeckuii 3hdekr, ceeToBoe

JIABJICHWE, BO3HUKHOBCHHE JIMHEMYATOrO CIIEKTpa aroma
BOJIOPO/JIa, ECTECTBEHHAS! H UCKYCCTBEHHAs PAIMOAKTUBHOCTD;
[IP6 3. BrageHwe OCHOBOIOJNAralOIIUMUA  (HU3HYCCKUMHU

NOHATHAMHU W BCIWMYHMHAMH, XaAPAKTCPUIYIOLIUMU (1)I/ISI/IHCCKI/I6
IIPONCCCHI (CBHSaHHBIMI/I C MCXaHNYCCKUM JBHXKCHHUCM,




- yMETh HWHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX
o0Jacrei;

- BBIJIBUTATh HOBBIC UJICH, MTPEIaraTh OPUTHHAILHBIC TIOIXObI 1
PEIICHNUS;

- MPOSIBIIATH CIIOCOOHOCTh MX HCIIOIB30BAHUS B MI03HABATCIILHOM
Y COLMATBHOMN MPAKTUKE;

-MPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTCIHHOMY
MOUCKY METOJIOB pEIleHHs MPAKTHICCKUX 3a]1a4, MPUMEHEHUIO
Pa3IUYHBIX METOIOB TIO3HAHUS;

- craBuTh # (OpPMYJIMPOBaThH COOCTBCHHBIC 3aJlayd B
00pa3oBaTeIbHON JMCATCNHPHOCTH M JKU3HEHHBIX CHUTYaIlUsX;
BBISIBIISITh IPUYHHHO-CIICJICTBEHHBIC CBSI3M U IS JIOKA3aTeIbCTBA
CBOUX YTBEPXKACHUM, 3aaBaTh IIapaMETPbl U KPUTEPUU PEILIECHUS
aKTyalM3UpoOBaTh 3aJady, BBIJIBUTATh THIIOTE3y €€ PEIICHUS,
HAXOJUTh apTYMCHTHI,

- aHaJ’II/I?;I/IpOBaTI) HOJIyLICHHI)Ie B XoIC peHIeHI/I}I 3agayu
peSyﬂbTaTI)I, KpI/ITI/ILIeCKI/I OLCHHUBATH nux Z[OCTOBCpHOCTI),
MPOTHO3UPOBATH H3MECHCHHUE B HOBBIX YCIIOBHUSX; JaBaTh OICHKY
HOBBIM CUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

- pa3pa0arbiBaTh IJIaH PEIICHUS MPOOJEMBbI C yU4ETOM aHaIM3a
HMCIOIUXCS MATePUABHBIX M HEMATepUAIbHBIX PECYPCOB;
CTaBUTh MPOOJEMBI U 33ja4yM, JOMYCKAIOIIUE AbTePHATHBHBIC
peureHus

B3aHMOJICCTBUEM TElI, MEXaHHYECKHMH KOJCOaHUSIMH U
BOJIHAMH;  aTOMHO-MOJICKYJSIPHBIM ~ CTPOCHHEM  BEIeCTBa,
TEIJIOBBIMU ~ TPOIIECCAMH;, DJIEKTPUYECKUM ©  MarHUTHBIM
TOJISIMH, JIEKTPUICCKIM TOKOM, AIEKTPOMATrHUTHBIMH
KoJIcOAHUSIMH W BOJIHAMH;  ONTHYECKUMH  SIBICHUSMH,
KBAaHTOBBIMH SIBICHUSIMU, CTPOCHHUEM aToMa U aTOMHOTO fJIpa,
PaAMOaKTUBHOCTEIO); BJIaJICHHEC OCHOBOIIOJIATAIOIIMMU
ACTPOHOMHUYICCKUMU ITOHSTHUSIMHU, ITO3BOJISTFOIIMH
XapaKTEepU30BaTh TMPOLECCHI, MPOUCXOMASIINE Ha 3Be37aX, B
3BE3/IHBIX CHCTEMaX, B MEXTaJIaKTHUECKOM Cpelie; MBIKCHHE
HeOECHBIX TEJI, DBOJIIOLIMIO 3Be3/1 U BeenenHoi;

I1P6 4 Bianeuue 3aKOHOMEPHOCTSIMH, 3aKOHAMU
u Teopusimu (3akoH BcemupHOro Tsaroterws, I, I u Il 3axoHBI
HeroToHa, 3aKOH COXpaHEHUS MEXAaHUYECKOM SHEpPruu, 3aKOH
COXpaHEHUsI UMITYJbCa, TMPUHIIUI CYTEPIO3UIIUN CHII, TIPUHIIMIT
PaBHOIIPaBHOCTH MHEPIIUATHHBIX CUCTEM OTCUETA; MOJICKYJISIPHO-
KHHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBa, Tra30BbIC 3aKOHEI,
TIePBBIN 3aKOH  TEePMOAMHAMUKH; 3aKOH  COXpaHEHHSA
3JIEKTPUIECKOTO 3apsiaa, 3akoH Kymona, 3akon Oma Juist ydacTka
menu, 3akoH Owma Uisl TIOMHOW JIIEKTPUYECKOM IIerd, 3aKOH
Jxoyns - JleHna, 3aKOH AIEKTPOMArHUTHON WHAYKIIUH, 3aKOH
COXpaHEHUS SHEPTUH, 3aKOH IPSIMOJIMHEHHOTO PACTIPOCTPAHCHUS
CBETa, 3aKOH OTPAKCHHS CBETa, 3aKOH MPEIOMIICHUS CBETa;
3aKOH COXPaHEHUs DHEPTHH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXpaHEHHUs OJJIEKTPUUECKOTO 3apsiiia, 3aKOH COXPaHCHHS
MacCOBOTO HYHCIIa, MOCTYJNaThl bopa, 3aKOH pagHOaKTHBHOTO
pacnana); YBEPEHHOE HCII0JIb30BaHHUE 3aKOHOB 74
3aKOHOMEPHOCTEH TMpH aHaIM3e (PUINYECKUX SBICHUH U
MPOTIECCOB;

[1P6 6. BrnageHre OCHOBHBIMH METOJaMH HAayYHOTO IO3HAHUS,
WCTIONIb3YEMBIMU B (DH3UKE: MPOBOJUTH MpPSIMBIE M KOCBEHHBIC
n3MepeHuss (U3NYECKUX BEJIUYHMH, BBIOMpas ONTUMAJbHBIN
CIOCO0 HM3MEpPEHUS] W HWCIOJIb3ysI W3BECTHBIE METONBI OIECHKH
MOTPELIHOCTEH HU3MEpPEHUH, MIPOBOJIUTH HCCIICAOBAHUE
3aBUCUMOCTEH (bu3nIECKUX BEJIMYUH
C HCIIOJIH30BAHUEM TPSMBIX U3MEPEHUH, OOBSCHATH TIOTyUYEHHBIC
Pe3yNbTaThl, UCIONB3YS (PH3MUECKUE TEOPUH, 3aKOHBI U MTOHSITHUS,
Y JIeNaTh BBIBONBI, COOJIIONIATh MpaBHja OE30MAaCHOr0 TpyJa
MpH  TPOBEIACHUU  WCCICAOBAaHWUI B  paMKax y4eOHOro
AKCIIEPUMEHTa M Y4eOHO-UCCIEAOBATEIBCKON NICATEIBHOCTH C




WCTIONTb30BAaHUEM ITU(PPOBBIX H3MEPHUTEIBHBIX YCTPOHCTB U
71a60paTOPHOTO 00opyIoBaHMS; c(hopMHPOBAHHOCTh
MPEJICTaBICHUI

0 METOJIaX MOJTyYeHHs] HAyIHBIX aCTPOHOMUYECKHUX 3HAHUM;

[1P6 7. CpopMHUpOBaHHOCTh YMEHHS PEIIaTh PacUeTHbIE 3aJa4dl
C SIBHO 33JJaHHOH (YU3MYECKON MOJIEIBIO, UCIIONB3Ysl (PU3NICCKHUC
3aKOHBI

¥ TIPUHLWITBEL, Ha OCHOBE aHalM3a yCIOBHS 33/Ja4ll BBHIOMPATH
(bu3uUeCcKyr0 MOJIeNb, BBIACIHATh (U3MUECKUE BEIUYUHBI U
(hopMyIibl, HEOOXOIUMBIC IS €€ PEIICHUs, TIPOBOUTh PACUCTHI
¥ OIEHUBATh PEATHHOCTH IMONyYEHHOTO 3HAYCHUS (PH3NIECKON
BEIMYMHBI, peliaTh KadeCTBEHHBIE 3a/adyd, BHICTpauBas
JIOTUYECKH HENPOTUBOPEUUBYIO LIEMOUKY PACCYKJICHHUM C OMOpPOH
Ha U3y4YeHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKUE SBICHUS

OK 02. Mcnonb3oBats
COBpPEMEHHBIE CPEICTBA
MONCKa, aHAIIN3a

Y MHTEPIIPETALUH
nH(bOpMaITIU

1 nHQOpPMAIIMOHHBIE
TEXHOJIOTUH

TS BBITTOJTHEHUS 33/1a4
npoecCuoHaIbHON
JeSITeIbHOCTH

JIM4HOCTHBIE Pe3yNbTaThl TOJDKHBI OTpaKaTh B YACTH IIEHHOCTH
HAay4YHOI'O ITO3HAHUA:

- copMHUPOBAaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BHTHS HAayKH U OOIIECTBEHHOU
MPaKTHKH, OCHOBAHHOT'O Ha Jaiore KyJbTYp,
CHOCOOCTBYIOIETO OCO3HAHHIO CBOETO MECTa B MIOJIHUKYJIETYPHOM
MHpE;

- COBEPILCHCTBOBAHUE S3bIKOBOM M YHTATENILCKOM KYJIBTYPHI KaK
CpEICTBA B3aUMOJICUCTBUA MEXKTY JIFOJIbMU U IO3HAHUS MUPA;
MertanpeaMeTHble pe3yibTaThl JOJDKHBI OTpaxkaTh: OBiajgeHHe
YHUBEPCAJIbHBIMHU y4eOHBIMHU ITO3HABATEIbHBIMH JACHCTBUSMU:
B)paboTa ¢ uHpOpMaIHen:

- BJIaACTb HaBBIKAMU IIOJIYUCHHA HHq)OpMaHPIH N3 UCTOYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOSTEIIFHO OCYILIECTBIISATH MOUCK, aHAIU3,
CHCTEMATU3alMI0 M HMHTEPHpETaunio MHPOpMAUK pa3IudHBIX
BUJIOB 1 (DOPM TIpEJICTABIICHUS;

- co3/laBaTh TEKCThl B Pa3NUYHBIX (opMaTax ¢ ydeToM
HazHaueHWs HHGOpMAIMM W LEJIEBOM ayAWTOpPHH, BHIOHpas
ONTUMAJIbHYIO (hOPMY MPEJCTABICHUS U BU3yaIM3alliH;

- WCTIOJB30BaTh cpezcTBa UHQOPMAITOHHBIX "
KOMMYHHKAIIMOHHBIX TEXHOJOTMHA B pEIICHHH KOTHUTUBHBIX,
KOMMYHHMKAaTUBHBIX U OPraHU3alMOHHBIX 33/1a4 C COOJIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30IaCHOCTH, TI'HTHUEHBI,
pecypcocOepekeHusl, IMPaBOBBIX M 3THYECKUX HOPM, HOPM
WHPOPMALMOHHON 0€30MacHOCTH;

- BIIAJCThHABBIKAMU DACIIO3HABAHUS M 3alIUTHl MH(OpMAaLuH,
nH(pOpMAITMOHHON 6€30TTaCHOCTH JIMYHOCTH

[1P6 5. YMmeHue y4dTHIBATh TPAHUIBI MPUMEHEHUS W3yYEHHBIX
¢usnveckux MoeJiel: MarepuanbHas TouYKa, WHEpIHaIbHas
CHUCTeMa OTCYeTa, HACaJbHBI Tra3; MOJEIM CTPOEHHUS TIa30B,
JKUJKOCTEH M TBEPIBIX TEJd, TOUYCUHBINA SJIEKTPUUYECKUU 3apsif,
sIepHas MOAENIb aToOMa, HYKJIOHHAs MOJENb aTOMHOTO sipa
IpY pelieHnH GU3NIECKUX 3a/1a4;

[P6 9. CdopmupoBaHHOCTb COOCTBEHHOW IO3MLMH  II0
OTHOLICHUIO K (usndeckoil wuHpopMauuu, mOIydYaeMod U3
pasHBIX HWCTOYHHKOB, YMEHHH HCIOJNB30BaTh IH(pOBEIC
TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAIMA U
MpeaCcTaBiIeHUs] y4yeOHOW M Hay4YHO-TIOMYJIAPHON HH(OpMAIIM;
pa3BUTHE YMEHHH  KPUTHYECKOrOo aHaluM3a  I0JydaeMon
uHQOpMAITUH




OK 03. [TmanupoBath
W pealln30BbIBATH
COOCTBEHHOE
poQeCCHOHATTEHOE

JImdHOCTHBIE PE3yIbTATHI HOJDKHBI OTPAaXaTh B YacTH TyXOBHO-
HPABCTBEHHOTO BOCITUTAHMS:

- CITOCOOHOCTh OILICHUBATh CUTYAIHI0 U MIPUHUMATh OCO3HAHHEIC
pElIeHns], OPHEHTUPYSICh HAa MOPaTbHO-HPABCTBEHHBIE HOPMBI

[IP6 9. CdopMHPOBAaHHOCTb COOCTBEHHOH IO3MIMU IO
OTHONIEHWIO K (u3ndeckod wWH(pOpManuu, MOTydyaeMon U3
pasHBIX  HCTOYHHKOB, YMEHHH  HCIONB30BaTh  IH(POBBIC
TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHHS, HHTEPIPETAIIH U

U JINYHOCTHOE PAa3BUTHE, | W LIEHHOCTH; IIpeCTaBIeHUs] y4yeOHOW M Hay4yHO-TIOMYJIAPHON HH(OpMaIM;
MpeaNpPUHUMATENBCKYIO -OCO3HaHME JIMYHOTO BKJIAJ B TIOCTPOEHHME YCTOWYMBOIO | pa3BUTHE yMEHHUH  KPUTHYECKOIO  aHajlu3a  I0JIydaeMoi
JeSITEIbHOCTh Oyny1ero; nHpOpPMALIUH
B IpO(ecCHOHAIBHON MeranpeaMeTHble pe3ysbTaTbl AOJDKHBI OTpakaTb:OBlaneHue
cepe, UCTIONIB30BATD YHHMBEPCAJIBbHBIMU PETYIATUBHBIMU AEUCTBUAMU:
3HaHHUS NONPaBOBOMN a)CaMOOpraHU3alIys:
1 (UHAHCOBOM - CaMOCTOSITENIEHO OCYIIECTBIIAT MTO3HABAaTEIbHYIO
IPaMOTHOCTH NeSITENbHOCTD, BBISIBIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
B Pa3NIMYHBIX KU3HEHHBIX | COOCTBEHHBIC 3aJayll B OOpa30BATENbHOW JEATEIBHOCTH U
CUTYyaLMsIX KU3HEHHBIX CUTYaLUsX;
- CaMOCTOSITENIbHO COCTaBJIATh IUIAH pelIeHHs NpoOIeMbl C
YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH
U IIPEANOYTEHU;
- 1aBaTh OLICHKYHOBBIM CUTYallUsIM;
CIOCOOCTBOBATH (hopMupoBaHUIO u MIPOSIBJICHUTO
MIMPOKOMIPYAUIIMM B Ppa3HBIX 00NACTSAX 3HAHWH, MOCTOSHHO
MOBBIILIATH CBOM 00Pa30BaTENbHBINA U KyJIBTYPHbIH YPOBEHB;
0)CaMOKOHTPOJIb:
WCTONB30BaTh MPHEMbl pedieKcuu i OLUEHKH CUTYaIVH,
BBIOOPA BEPHOT'O PELICHIS;
- YMETH OLIEHUBATH PUCKH U CBOEBPEMEHHO TPUHUMATh PEIICHUS
10 UX CHIKEHHIO
OK 04. DddexTrBHO JIMYHOCTHBIE Pe3yNbTaThl JOJKHBI OTpaxaTh B 4acTh HeHHoctd | [IP6  10. Osnagenue yMmeHHssMH paboTatb B TpyIIe

B3aMMOJICHCTBOBAThH
u paboTath
B KOJUIGKTHBE M KOMaHJIe

Hay4HOI'O MTO3HAHUSA:
-OBJIaJICBaHUE HaBBIKaMU
MPOEKTHOU

¥ COIMAJIbHON JIEATCILHOCTH;
MeranpeaMeTHble pe3yabTaThl JOKHBI OTpaxkaTh:OBianeHue
YHUBEPCATHHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMH:
0)coBMeCTHAsI IeATCITLHOCTD:

- IOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON

Y MHIUBUyaIbHOU paboTHI,

- BBIOMpATh TEMaTUKy M METOJbl COBMECTHBIX JEHCTBHH C
ydeToM OOIIMX HWHTEPECOB M BO3MOXHOCTEH KaKIOro 4icHa
KOJUICKTHUBA;

- OPUHUMAThH LIEJIU COBMECTHOU NESTEILHOCTH, OPTaHU30BbIBATH
U KOOPJMHUPOBATH ACUCTBUS MO €€ AOCTHKEHHUIO: COCTABIIATH

y4eOHO-UCCIIEI0BATENbCKOH,

C BBIMOJHEHUEM PA3IMYHBIX CONMAIBHBIX POJICH, TIAHHPOBAThH
paboTy TPYIIBI, PalOHAIEHO PACIpPENeNsTh JCATEIbHOCTh B
HECTAaHAAPTHBIX CUTyalHAX, aZICKBAaTHO OLICHMWBATh BKJIa[g
Ka)XJI0T0 M3 YYAaCTHHKOB I'DYIIbI B PEUIEHUE pacCMaTpUBAEMOU
IPOOJIEMBI




IJIaH JIeNUCTBUM, paclupeieisTh pojad C Y4YEeTOM MHEHMM
YY9aCTHHUKOB, 00CYKIaTh pPe3yNbTaThl COBMECTHOU PabOTHI;
-OIICHWBaTh KAaueCTBO CBOEr0 BKJaJa M KaXKIOro y4YacTHHKa
KOMaHIbl B OOIINH pe3yNbTaT M0 pa3pabOoTaHHBIM KPUTEPHSIM;
-peAsiaraTh HOBBIE TPOEKTHI, OIIEHWBAaTh HIEH C MO3UINH
HOBHM3HBI, OPHUIHMHAIBHOCTH, MPAKTHUECKOH  3HAYMMOCTH,
KOOPAWHUPOBATH

¥ BBHIONHATH PabOTy B YCIOBUSIX PEATBHOTO, BHPTYAIBHOTO
1 KOMOMHHPOBAaHHOTO B3aWMOJICHCTBUS;

-OCYIIECTBJIATh ~ MO3UTHBHOE  CTPAaTErMYecKoe  MOBEICHUE
B pa3NMWYHBIX  CHUTyalUsAX, MPOSBISATH  TBOPYECTBO U
BOOOpaKeHUE, OBITH MHUIIHATHBHBIM.

OgnasieHue yHUBEpCaIbHBIMU PETYIATUBHBIMU JEHCTBUAMU:
T)IIpUHATHE ceOs U APYTUX JIFOICH:

- IPUHAMATh MOTHBBI M apTYMEHTHI JIPYTUX JIIOJIEH MPH aHAIH3e
pe3yIbTAaTOB AEATEILHOCTH

OK 05. OcymiecTBiaTh
YCTHYIO ¥ TICEMEHHYIO
KOMMYHHKAIIHAIO

Ha TOCYAapCTBEHHOM
s3e1ke Poccniickon
denepanuu ¢ y4eToM
0coOeHHOCTEH
COLIMAJILHOI'O

Y KyJIbTypPHOTO KOHTEKCTa

JIn4HOCTHBIE  pe3yibTaThl
3CTETUYECKOTO BOCTTUTAHHS:
- 3CTETHYECKOE OTHOIICHHWE K MHUpY, BKJIIOYas CTETHKY ObITa,
HAYYHOTO W TEXHHUYECKOTO TBOPYECTBA, CIOpTa, Tpyaa
1 0OIIIECTBEHHBIX OTHOIICHHH;

B 00J1aCTH ATPUOTHYECKOTO BOCITMUTAHUS MTPOSIBIISITD:
-HUEHHOCTHOC OTHOIIC€HUE K TOCYAApCTBCHHBIM CHMBOJIaM,
HCTOPUYECKOMY M IIPUPOAHOMY HACIEOUIO0, ITaMITHHUKAM,
TpaauiusM HapoaoB Poccuu, moctwkenusM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IE;

MertanpeaMeTHble pe3yibTaThl JOKHBI OTpaxkaTh:OBianeHue
YHHUBEPCATbHBIMU KOMMYHHUKATHBHBIMHU JICHCTBHSIMHU:
a)oOIeHue:

- OCYHWECTBJIATH KOMMYHUKAIIUKU BO BCEX C(bepax KU3HU,

JOJIXKHBI OTpaXXaTb B qacTHu

[MP6 1. CdopMupoBaHHOCT, MPEACTABICHUH O  POJH
n MecTe (U3NKH W AacCTPOHOMHH B COBPEMEHHOW HayYHOMH
KapTUHE MHpPa, O CUCTEMOOOpa3yIomiei poiu GU3NKHA B Pa3BUTHH
€CTCCTBCHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJe POCCHHCKHUX
U 3apyOeKHBIX YUCHBIX-(DU3MKOB B pa3BUTHE HAYKH; IOHUMaHNE
($u3nUecKoil CYIIHOCTH HaOJIIONAEMBIX SBICHHH MHKpPOMHDA,
MakpoMupa H ME€ramupa, I[MIOHHMMAaHUEC PpOJHU aCTpOHOMHU B
MPAKTUIECKON NEATEIBHOCTH YEJIOBEKa M AajbHEHIEM HaydHO-
TEXHUYECKOM pa3BUTHH, pomu ¢buzukn
B (DOPMUPOBAHUU KPYro3opa U (yHKIIMOHAIBHON TIPaMOTHOCTH
YeJI0BEKa JJISl PeLCHNS MPaKTHUECKHUX 3a/1a4

- pasBepHYTO W JIOTMYHO W3Jaratb CBOIO TOYKY 3pECHHSA

C MCTIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB
OK 07. ConeiicTBoBaTh JluuHOCTHBIE — pe3ynbTaThl  JOJKHBI  oTpaxars B 4actu | [IPO 8. ChopmupoBaHHOCTH yMEHHSI NPUMEHATH MOTyYEHHBIE
COXpPaHEHUIO 9KOJIOTHYECKOTO BOCTIMTAHUS: 3HaHUS JUIS OOBSCHEHUS YCIIOBHM MPOTEKaHUs (PUINUECKUX
OKpY>Karollel cpepl, - COPMUPOBAHHOCTb SKOJOTHYECKOW KyNbTYphl, NOHHUMAaHHUE | SBJICHUHI B IpUpoJie
pecypcocOepexReHuto, BIIUSHUS COLIMAIbHO-3KOHOMHMUYECKUX IPOLECCOB Ha COCTOSHUE | H I HPHUHSTHA MIPAKTHYECKHUX perIeHni

MPUMEHSTh 3HAHUS
00 M3MEHEHUH KIMMaTa,
MPUHIHUITBI OEPEKTHUBOTO
MPOU3BO/ICTBA,

3¢ (}HEKTUBHO IEHCTBOBATH

MPUPOIHON ¥ CONMAIBHOM Cpenbl, OCO3HaHHE TI00ATBHOTO
XapakTepa dKOJIOTUYECKUX TIPobIiem;

- IUIAaHMPOBAHHE M OCYIIECTBIEHHE NEHCTBHH B OKpYy’Karolieu
Cpelle Ha OCHOBE 3HaHUS IeJied YCTOMYMBOTO Pa3BUTHUA
YEJIOBEYECTBA;

B TIOBCE/JIHEBHOM JKWU3HHU Uil oOecrieyeHus] Oe30MacHOCTH TpU
oOpameHU C OBITOBBIMH TNPHUOOpPaMH W TEXHUYECKUMHU
YCTPOHCTBaMH, COXpaHEHHs 3J0POBbS W COONIOACHUS HOPM
9KOJIOTMUYECKOT0 MOBEICHUS B OKpY’Kalollel cpeze; NOHUMaHue
HEOOXOAMMOCTH  NPUMEHEHMS  NOCTIKEHMH  dusuku  u




B Upe3BbIYAHBIX

AKTUBHOE  HENpUsITUE  JIEUCTBUHA,  MPUHOCSIIHNX

Bpe.

TEXHOJIOTHH

CUTYyaLUsIX OKpy’Karolei cpene JUIsl PallIOHAJIbHOTO IPUPOAONOIH30BAHMS
[IK 1.2. OcymecTBasTh TpynoBoe BocliuTaHue: [IpoBepka TEXHUYECKOTO COCTOSIHUSI aBTOMOOWIISI B ABUKCHHUU;
TEXHUYECKOE - TOTOBHOCTb K TPYyZly, OCO3HaHUE [ICHHOCTH MacTepCTBa, BbIABAATH 10 BHEIIHUM MPU3HAKaM OTKJIOHEHHUS OT
o0cCITy>KUBaHNE TPYAROIIIO0HE; HOPMAaJIbHOT'O TEXHUYECKOTO COCTOSHUSI JBUraTeN s, AEIaTh Ha UX
ABTOTPAHCIIOPTHBIX - TOTOBHOCTh K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMUECKOHN U OCHOBE NMPOTHO3 BO3MOXKHBIX HEUCTIPAaBHOCTEN
CPEACTB. COLMAFHON HAIMpPaBICHHOCTH, CIIOCOOHOCTh MHUITUHPOBATD,

IUTAHUPOBATh M CAMOCTOSTEIHHO BBIIOIHATE TAKYIO

NESITENbHOCTD; - HHTEPEC K Pa3IuIHbIM chepam

npodecCHoHANBHON AEATENHLHOCTH,
I[IK 2.2. Bemonuares @ TpyaoBoe BOCIUTaHUE: M3mepsaTs napaMeTpsl 3IEKTPUUECKUX LieTen

PEMOHT Y3JIOB, arperaTtoB
U MEXaHWYECKUX CHUCTEM
ABTOTPAHCIIOPTHBIX
CPEICTB.

- TOTOBHOCTbH K TPY/y, OCO3HAHHE IICHHOCTH MacTEePCTBRA,
TPYI0JIIO0HE;

- TOTOBHOCTH K aKTHBHOM JIeITCIIFHOCTH TEXHOJIOTHUECKON 1
ColMaIbHON HAMPaBIEHHOCTH, CIIOCOOHOCTh MHUIIUNPOBATH,
IJIAHUPOBATh U CAMOCTOSITENILHO BBIIOTHATEH TaKyIO
JEeSTeNFHOCTD; - UHTEPEeC K pa3InIHBIM cepam
po(hecCHOHaTbHOHN NEATENbHOCTH,

OgJajieHue YHUBEPCATbHBIMY YU€OHBIMHU TI03HABATEIBHBIMHU
JIEVUCTBUSIMHU:

a).0a30BBIC JTIOTUYECKHUE ICHCTBHS: CAMOCTOSTCIIBHO
(hopMyJIUPOBAThH U aKTYyaJIM3UPOBATh POOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE.

3IEKTPOOOOPYI0BAHUS aBTOMOOMIICH. BBISBIISITE 110 BHEITHUM
NpU3HAKaM OTKJIIOHEHUS OT HOPMaJIbHOTO TEXHUYECKOTO
COCTOSIHHSI TPHOOPOB IEKTPOOOOPYTOBAHHS aBTOMOOMIIEH 1
JeNaTh MPOTHO3 BO3MOXKHBIX HEUCTIPAaBHOCTEH
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2. CTpyKTypaucoaep:KkaHue 001eo0pa3oBaTeIbHOMN TN CHUTLTHHBI

2.100beM IMCHUTIHHBIMBHABIY4€0OHOMPAOOTHI

Bup yueOHoii paboTnbl O0bem B
yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 144

OcHoBHOE coep:KaHue 108

B T.4.

TEOPETUYCCKUE 3aHITHS 82

J1ab0paTOPHBIE 3aHIATHS 26

IIpodeccuoHaTbLHO OPMEHTHPOBAHHOE CO/lepKaHNe (CoepKaHIe 30

NMPUKJIAJTHOT0 MOYJIAA)

IIpomexyTouHasi arTecTamus (IK3aMCH) 6
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2.2. TemaTu4yeCcKMid IJIAH M COAEPKAHUE TUCHUTIUHBI «DU3UKa»

HauMmenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOTro MaTepHuasia (0OCHOBHOE M NPO(PecCHOHATBLHO OPUEHTUPOBAHHOE),
JIadopaTopHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY/Ib (IPY HAJTMYHH)

O0BbeM
4acoB

dopmMupyembie
KOMIIeTEeHI[UN

1

2

4

Pa3zgenl. Pusuk

a M1 ME€TOAbI HAYYHOI'O ITO3HAHUSA

Tema 1.1
Bsenenue

Conep:xanue y4eOHOro Marepuasia

®usuka - Hayka o mpupojae. Hayunbie METOIbI MO3HAHUS OKPYKAIOLIEro MUpa. Posib s3KCniepuMeHnTa u
TEOPUH B MPOIECCE TO3HAHUS MPUPOJBI. DKCHEpUMEHT B (usuke. MojaenupoBaHue (QU3NIECKUX
sIBJIEHUM U niponieccoB. Hayunble runore3pl. @PU3NYECKHE 3aKOHBI M TEOPUHU. | paHuLIbl MPUMEHUMOCTH
¢uzmveckux 3akoHoB. IIpuHmmMm coorBercTBHA. Ponb M MecTo (QuU3MKM B (OPMHUPOBAHUU
COBPEMEHHOUM HAYYHOU KapTHHBI MHUPA, B IPAKTUYECKOM ACSITEIBHOCTH JIIOAEH

OKO03
OKO05

Pa3zpen2.Mexanunka

18

Tema2.1
Kunematuka

Conep:xanue yueOHOro Marepuasa

Mexannueckoe naBHkeHHE. OTHOCHTENBHOCTh MEXAHMUYECKOTo JABM)KEeHHA. CHucTeMa oOTcuera.
Tpaekropus. Ilepememienue, cKoOpocTb (CpeaHsii CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOpPEHHE
MaTEpHUaJIbHOM TOYKHM, MX IPOEKIMH HAa OCH CHUCTEMbl KOOpAMHAT. CJOXEHHE IEepPEMEIEHUN U
CIIO)KEHHE CcKopocTed. PaBHOMepHOE M paBHOYCKOPEHHOE NpsIMOJMHEHHOoe aBuxeHue. I'paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, IIyTH W IEPEMELICHUS MaTepUalbHOW TOUYKH OT
BpeMeHu. CB0OOJHOE TMajeHHE. YCKOpeHHe CBOOOMHOTO TajeHus. KpuBOoIMHENHHOE BMXECHHE.
JIBM>KEeHHE MaTEpUaIbHOW TOUYKH IO OKPYXHOCTH C TOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJIOBas
CKOpOCTb, JMHENHasi ckopocTh. [lepron u vacrota oOpamenus. LleHTpocTpeMHuTEeNbHOE YCKOPEHHUE.
TexHnuyeckue ycTpolcTBa U MPaKTUUECKOE IPUMEHEHHUE: CIIUOMETP, ABHKEHUE CHAPSIIOB, LIEMTHBIE U
pEMEHHBIE IEpeaaYn

IIpodeccHOHAIBHO OPMEHTHPOBAHHOE COACPKAHME

N3mepenne MIrHOBEHHOM CKOpOCTH. lccnenoBaHWE COOTHOIICHMS MEXAY IyTSAMH, IMPOWIECHHBIMU
TEJIOM 3a IOCJIEOBATEIbHBIE PABHBIC IPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBHJKECHHUM C
HayaJbHOW CKOPOCTBIO, PABHOM HYIIO. M3yueHue ABMKEHUS IIapHUKa B BA3KOW XKUAKOCTH. M3ydeHne
JIBMKEHUS TeJIa, OPOLIEHHOr0 TOPU30HTAIBHO

Tema2.2
JmHamMuKa

Conep:xkanue y4ye0OHOro marepuasa

IIpunnun ornocurensHocTy [anmwites. Ilepsbiil 3akoH HeproToHa. MHepuuanbHble CUCTEMBI OTCYETA.
Macca tena. Cuina. [Tpunuun cynepriosunuu cui. Bropoi 3akon HeroToHa 1711 MaTepuaaibHOW TOUKH
B nHepuuanbHoi cucreme orcuera (MCQO). Tperuit 3akon HproToHa /u1st MaTepraibHBIX TOYEK. 3aKOH

OKO1
OKO02
OK04
OKO05
OKO07

IIK 1.2
IIK 2.2
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BcemupHoro Tsarorenus. Cuna tspkect. IlepBas kocMuueckast ckopocTh. Cuiia ynpyroctu. 3akoH
I'yka. Bec tena. Tpenue. Bunbl TpeHus (1okosi, CKoiibxeHus, kaueHus ). Cuna tpeHus. Cyxoe TpeHue.
Cuna TpeHusi CKOJNbKEHUSI U cwiia TpeHus mokos. Koaddumnuent tperns. Cuiia COMPOTUBIICHUS TIPH
JIBUKEHUM Tella B KUAKOCTU Wid Tasze. lloctymarenpHoe M BpaliateiabHOE ABHKEHHE aOCOIIOTHO
TBEpAOro Teiaa. MOMEHT CUJIbl OTHOCHUTEIBHO OcH BpamieHus. [lnedo cuibl. YcinoBusi paBHOBecUs
tBepaoro tena B MCO. Texnuyeckue yCcTpoHCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIMITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHHKOB

IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHUE

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW IUIOCKOCTH 1O J€HCTBUEM HECKOJIBKUX CHJL.
HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOLIUX B 1e()OPMUPOBAHHOM MIPYKUHE U
PE3MHOBOM 00pa3lie OT BEIUYUHBI UX Aeopmanuu

JlabopaTropHble 3aHSATHSA

JlaboparopHas pabdota 1. MccrnenoBanue yciaoBHii paBHOBECHS TBEPAOIO TENa, UMEIOIIETO OCh
BpalieHus

Tema2.3
3aKOHBI
COXPaHEHUS B
MEXAHUKE

Conep:xanue y4eOHOro Marepuasia

Mexannueckass pabora W MomHOcTh. Kunermueckass sHeprus. IloreHuunanbHass sHeprus. 3aKoH
COXpaHEHMs MeXaHW4ecKoil sHepruu. PaboTa cuibl TsDKECTM W CHibl ynpyroctH. [Ipumenenue
3aKOHOB COXpaHeHus. Vcronb3oBaHNe 3aKOHOB MEXAHUKU JJIs1 OOBSICHEHUS JBUKEHUS HEOECHBIX Tell
U Ui Pa3sBUTUA KOCMHUYECKHMX MCCIIEIOBAHUN, IPaHULBI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
Nmnynbc MaTepualibHOM TOUKH (Tea), CHCTEMbl MaTepUaIbHBIX TOUeK. MIMIysbC cuibl U M13MEeHEHHE
uMnynbca Tena. 3akoH coxpaHeHuss ummynbca B MCO. PeaktuBHOe nBmxkeHue. Pabota cuibl.
MomHocts cunbl. Kunernueckas sHepruss MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHeTH4ecKkor  oHepruu.  [loreHumanbHas  sHeprus.  IloreHuumanpHas  dHEpPrus  ympyro
nepopMuUpoBaHHON TpykuHbI. lloTeHnumanbHas >Heprus Tena BOJM3M TOBEPXHOCTH 3€MIIH.
[ToreHnuanbHble U HEMOTEHUMANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAIBHBIX CHJI C MU3MEHEHHEM
MEXaHWYECKOM HHEPrHH CHUCTEMBI Tel. 3aKOH COXPAaHEHHs MEXAHMYECKOW SHEpPIruH. YIIpyrue u
HEYNPYIUe CTOJIKHOBEHUS

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlePKAHNE

N3yuenue cBs3u ckopocTel Ten mpu HeynpyroMm ynaape. MccrnemoBanwe cBsizu pabOThI CHIIBI C
M3MEHEHUEM MEXaHWYECKOM HHepruu tena. TeXHHMUecKue yCTPOMCTBA U MPaKTUYECKOe MPUMEHEHHUE:
BOAOMCT, KOIIEP, pr)I(HHHBIﬁ MMUCTOJICT, ABMXKCHUEC NUCKYCCTBCHHBIX CITYTHUKOB U PAKECT.
Hcnonb30BaHne3aKOHOBMEXaHUKHUATISI00BICHEHUS IBIKEHUTHEOCCHBIX TETTU IS Pa3BUTHUS
KOCMUYECKHX HCCIIEIOBaHUM, TpaHULbI TNPUMEHUMOCTH KJIACCUYECKOW MexaHMkH. Mmwuranus
HEBECOMOCTH
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JlabopaTopHble 3aHATHS

JlaboparopHast padorta 2. VccrnenoBanue CBS3U padOTHI CHUIIBI C U3MCHEHUEM MEXaHUYECKOW dHEPTUU
TeJla Ha PUMEPE PACTSHKCHUST PE3UHOBOTO JKI'yTa

Pa3nen3.MoaekysipHasi puznka u TepMOIMHAMHKA

20

Tema3.1
(OCHOBEI
MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOpUHU

Conep:xanue yueOHOro MaTepuasa

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpMM M HUX OIBITHOE OOOCHOBaHUE.
BpoynoBckoe nBwxkenue. Huddysusa. Xapakrep ABWKEHHS W B3aUMOJCHCTBUS YacCTHIl BEIIECTBA.
Mogenu cTpoeHHs ra3oB, KUAKOCTEH M TBEPHABIX Tel U OOBACHEHHE CBOMCTB BEIIECTBA Ha OCHOBE
aTuX Moxened. Macca u pasmepsl Mosekyn. KommuectBo BemectBa. llocrosHHas Asoranapo.
TemmoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkana temneparyp Llenbcus. Mogens
uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUUECKON TEOpUM HA€aIbHOro rasa.
AbGcoutoTHas TeMIeparypa Kak Mepa cpefiHel KMHETHYECKOW 3HEPruu TEIIOBOrO JBM)KEHUS YaCTHIL
raza. lllxana Temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue Menneneea-Knanelipona. 3akox
HanbToHa. M3ompoueccsl B U€aabHOM ra3e ¢ HOCTOSHHBIM KOJIMYECTBOM BelecTBa. I'paduueckoe
IIPE/ICTAaBICHUE M30IPOLIECCOB: HM30TEpMa, M30Xopa, u3zoOapa. TexHuueckue YyCTpoiicTBa U
IIPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, HapoMeTp

IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE

N3mepenne maccsl BO3ayxa KiIacCHOW KoMHare. MccnenoBaHue 3aBHCHMMOCTH MEXAY INapaMeTpaMu
COCTOSIHMSI pa3pEeXKEHHOT0 Tra3a

JlaGopaTopHble 3aHATHSA

JIaGoparopHas pabota 3.M3y4yeHue oqHOro 13 U30IpOIECCOB

Tema 3.2
(OCHOBBI
TepMOJII/IHaMI/IKI/I

Conep:xaHue yueOHOro Marepuasa

Buytpennsas sHeprus. PabGota u Temnonepenada. KoiauuecTBO TemoThl. YpaBHEHHE TEIUIOBOTO
Oananca. [lepBoe Hauano TepMoAMHAMUKHU. AnnabaTHbI nporecc. Bropoe Havano TepMoauHaAMUKH.
Tennosele nurarenu. KIIJ[ terosoro nsurarensd. OxpaHa npupozsl. TepMoaMHaMHUYECKas CUCTEMA.
BHyTpeHHss sHeprus TepMOAMHAMHUYECKON CUCTEMBI U CTIOCOOBI €€ n3MeHeHUsl. KoarmuecTBo TenaoThl
u pabota. Buasl Teruonepenaud: TEIJIONPOBOJHOCTb, KOHBEKIMSA, W3Iy4deHHE. Y IenbHas
TEIUIOEMKOCTh BemlecTBa. KonnmdecTBO TeIUIOTHI Npu Teruionepenade. I[lonstue o6 annabaTHOM
npouecce. llepBbiii 3akoH TepmoauHamuKHU. IIpuMeHeHue mnepBoro 3akoHa TEPMOJAMHAMUKH K
u3onpoueccaMm. Bropoit 3akoH TepmoauHamuku. HeobpaTumocTs mporieccoB B mpupoje. TerioBbie
MamuHel. [IpUHIKIEL AeHCTBUS TEITOBBIX MamuH. [IpeoOpa3oBaHus SHEPIUU B TEIUIOBBIX MAalllUHAX.
Koaddumment monesnoro aeicteus termoBoit mammabl. [{ukn KapHo u ero ko3¢ duimeHT moae3Horo
JelcTBUS. DKOJIOTHYECKUE POOIeMbl TeTJIOIHEPreTUKU. TeXHnYecKre yCTpOHCTBa M MPAKTHIECKOe
IPUMEHEHHE: ABUraTelb BHYTPEHHETO CropaHusi, ObITOBOM XOJOMIBHUK, KOHIUIIMOHED

OKO1
OKO02
OKO03
OK 04
OKO05
OKO07

IIK 1.2
IIK 2.2
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JlabopaTopHble 3aHATHS

JlabopaTopHas pabora 4./3MepeHne yneapHON TEMI0EMKOCTH

Tema 3.3 Coaep:xanue yueOHOIro MaTepuasa
ArperarHbie ITapooOpazoBanue M KoHzaeHcauus. Mcnapenue u kuneHue. AOCOMIOTHasE M OTHOCUTEIbHAS 2
COCTOSTHHS BJIQKHOCTh BO3Ayxa. HacblmeHHBIH map. YaenpHas TeIuioTa mHapooOpa3oBaHusA. 3aBUCHMOCTD
BEIIECTBaK TeMIepaTypbl KHUIIEHUs OT JaBieHus. TBepjoe Tteno. Kpucrammmueckue u amopdHble Tena. 2
(aszosbie AHunzorponus cBoicTB Kpuctayos. JXuakue kpucramisl. CoBpeMeHHble MaTepuaisbl. [lnaBnenue u
[ePeXObl KpUcTajm3anus. Y aenbHas Temiora miasienus. Cyonumanus. Y paBHEHHE TEIJIOBOTo OanaHca
IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COJEPKAHME 2
TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATOPUMETP,
TEXHOJIOTUH TOJIy4EHHsI COBPEMEHHBIX MaTEpPHAaJIOB, B TOM YMCIIE HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTUH
JlabGopaTopHble 3aHATHUS 2
JlaboparopHast pabota 5.0mnpeaeneHue BIaKHOCTA BO3TyXa
Pa3nend. DaekTpoauHaMunka 28
Temad.1 Coaepxkanue y4eOHOr0 MaTepuaia
DJIEKTPOCTATHKA | DIEeKTpU3alms Tell. DJIeKTpUYeCKHid 3apsii. J[Ba Buaa IJIEKTPUYECKHUX 3apsaoB. [IpOBOIHUKH, 2
JOUDJIEKTPUKA U TIOJYNPOBOAHUKU. 3aKOH COXPAaHEHHUs D3JIEKTPUUECKOro 3apsna. B3aumonelictBue
3apsfoB. 3akoH Kysnona. TodeuHslil snexTpuueckuil 3apsia. DiaekTpuueckoe mnose. HampspkeHHOCTb 2
JIEKTpUUYECKOro moss. [IpMHIMIT Cymepno3uLuu 3NEeKTpUUecKuX mosied. JIMHMM HanmpsKeHHOCTH
AIEKTPUYECKOTO moJisi. PaboTta cui anexkrpoctarudeckoro mojs. [lorennnan. Pa3HOCTh MOTEHIINATIOB. 2 OKO1
[IpoBOHUKM W JUAIEKTPUKU B DIEKTPOCTATUYECKOM Toje. JludnexTpuyeckas NPOHULAEMOCTb. OKO02
OnextpoeMkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEprusl 3apsyKEHHOTO OKO03
KOHJIEHCAaTopa OK 04
IpodeccHOHATBLHO OPHEHTHPOBAHHOE COIEPKAHME OKO05
N3mepenue 351eKTpoeMKOCTH KOHJeHcaTopa. TexHuueckue yCTpoiicTBa U MPaKTHUECKOe IPUMEHEHHE: 2 OKO07
AJIEKTPOCKOM,  DIEKTPOMETP, DJEKTPOCTaTHUeCKas  3alluTa, 3a3eMJICHHE D3JIEKTPONpHOOpOB, IIK 1.2
KOHJIEHCATOP, KOMIMPOBAJIBHBIN alIapar, CTPYHHBIH IPUHTEP IIK 2.2
Temad.2 Coaeprxkanue y4eOHOro MaTepuaJa
[locTosTHHBIN DNEeKTPUYECKUI TOK. YCIIOBHS CYLIECTBOBAaHHUS DJIEKTpUUYECKOro Toka. Mcrounnku Toka. Cuia Toka. 2
piiekTpuueckuii | IloctosHHbI Tok. Hampspkenue. 3akoH Oma A ydacTKa LEHH. DJEKTPUUYECKOE COMPOTHBIICHHE.
ToK. TOKH B VYnensHoe compoTHuBieHHe BemiecTsa. [locienoBarenbHOe, MapajielbHOE, CMEIIAHHOE COEAMHEHUE 2
[Pa3INYHBIX npoBOIHUKOB. PaboTa snekrpuueckoro toka. 3akoH JDxoyns-JIeHna. MOIIHOCTh 3JEKTPUYECKOTO
cpenax TOKa. DJEKTPOABMXKYIIAs CWJIa U BHYTPEHHEE CONPOTUBJIEHHWE MCTOYHMKA TOKa. 3akoH Oma ams
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MOJIHOW (3aMKHYTOM) aJieKTpuueckor uenu. KopoTkoe 3amblkaHue. DJIEKTPOHHAS] MPOBOAMMOCTH
TBEPABIX METAIOB. 3aBUCUMOCTb COIPOTUBIICHUS METAJIOB OT TemrepaTypbl. CBEpXIIPOBOJUMOCTb.
DnexkTpuueckuii TOK B Bakyyme. CBOICTBa 31eKTpOHHBIX Iy4koB. [lomynpoBogauku. CoOCcTBEHHAS U
MpUMECHas MPOBOAMMOCTbh MONYNpOoBOAHUKOB. CBoiicTBa p-N-mepexona. I[lomynpoBoaHUKOBBIE
npuOOpPEl. DIIEKTPUYECKH TOK B PACTBOPaX M pacijiaBaX »dJICKTPOJHUTOB. DJIEKTPOIUTHICCKAS
JUcCcoUManus. IJIEKTPOIU3. DICKTPUUECKU TOK B razax. CaMOCTOATEIbHBIA U HECAMOCTOATEIIbHBIN
pa3psa. Mousaus. [1nazma

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME

TexHuueckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: aMIIepMeTp, BOJIBTMETP, PEOCTaT, UCTOYHUKH
TOKA, 3JIEKTPOHArpeBaTebHble IPUOOPHI, IEKTPOOCBETUTENIbHbBIE IPUOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BAKYYMHBIH MO, TEPMUCTOPBI U (POTOPE3UCTOPHI, 1OJIYIPOBOAHUKOBBINA MO,
raJbBaHMKa

JlabopaTropHble 3aHSATHSA

JlaboparopHas padota 6./3yueHue cMeaHHOro0 COeIMHEHUS PE3UCTOPOB.
JlaboparopHast pabota 7. MI3mepeHune 3JIeKTPOIBIKYIIEH CHIIBI HCTOYHHUKA TOKA ¥ €70 BHYTPEHHETO
COINPOTUBIICHUS

Tema 4.3
MarnutHoe
roJie.
DJIEKTPOMarHuT
Hasl HHTYKIIHSL.

Conep:xaHue yueOHOro Marepuasa

IloctosiHHBIE MarHuThL. B3auMmonelcTBUE IOCTOSHHBIX MAarHUTOB. MarHuTHoe none. Bekrtop
MarHuTHOM MHIYKUMH. [IpHHIMIO Ccynepno3uuuy MAarHWTHBIX ITOoJie. JIMHMM MarHWTHOM MHIYKIHH.
KapTuna nMHMN MarHUTHON MHIYKIMH TOJIS MOCTOSTHHBIX MarHUTOB. MarHUTHOE 10JI€ IPOBOJHUKA C
TokoM. KapTuHa nTuHMI MHAYKIMM MarHUTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOTO IIPOBOAHMKA, KaTyIIKM ¢ TOKOM. OmblT Opcrena. B3aumonelicTBue NPOBOJHUKOB C
TokoM. Cuna Awmmepa, ee Monynb u HampaBieHue. Cuiia JlopeHila, ee MOIylb M HampaBJICHHE.
JIBI>KeHHEe 3apsKeHHOM YacTUIBl B OHOPOJHOM MarHUTHOM mosie. Pabota cuiel Jlopenna. SIBnenue
9JIEKTPOMArHUTHOM WMHAYKIUHU. [IOTOK BekTOpa MarHUTHOW HMHIYKLIHMH. OJIEKTPOABHKYILAs CHJIA
MHAYKIMHU. 3aKOH OJJIEKTpoMarHuTHoW wuHAykuunn @apaznes. BuxpeBoe »siekTpuueckoe ToOJeE.
DNeKTPOABMKYIIAsl CUjla MHIYKIUU B MPOBOJHUKE, ABIKYILIEMCS MOCTYNAaTeNbHO B OAHOPOJHOM
MarHuTHOM 1none. IIpaBuno Jlenna. MHAyKTUBHOCTD. SIBIEHME CAMOMHAYKLHHU. DIEKTPOABUKYLIAs
CHJIa CAMOMHIYKIIMU. DHEPrysi MATHUTHOTO MMOJIS KATYIIKH C TOKOM. DJIEKTPOMarHUTHOE MOJIe

IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHUE

I/I3y‘-ICHI/IC MAaravMTHOTIO ITOJIA KaTYIIKHU C TOKOM.
Texunaeckue yCTpOfICTBa U IPaKTHYCCKOC IMPHUMCHCHHUC: INMOCTOAHHBIC MArHuThbl, 3JICKTPOMArHUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN 3JICMCHTAPHBIX YaCTHUIl, THAYKIIMOHHAA IICYb

JlabopaTropHble 3aHATHSA
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JIaboparopHas pabdota 8. MccnenoBanue AelCTBUS MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM
JlaGopaTopHas pabota 9. M3ydeHne siBJICHUS 2JIEKTPOMAarHUTHON MHAYKITUU

Pa3zgens.Kose0anusa v BOJHBI

22

Tema 5.1
MexaHUUeCcKHe
V4
AIIEKTPOMArHUTH
ble KOJIeOaHus

Conep:kanue y4eOHOI0 MaTepHuaa

Konebarenpnass cucrema. CBoOOnHBIE MexaHM4Yeckue Koyiebanus. [‘apmMoHmdeckue KoaeOaHMs.
[Tepuon, yacrora, amrutyna u ¢aza kojaedbanuit. [IpyxuHHBINA MasTHUK. MaTeMaTHYECKUN MasTHUK.
VYpaBHeHne rapMoHudeckux konebanuii. [IpeBpaimieHue sHepruyu Npu TapMOHHYECKUX KOJICOAHMSAX.
Koneb6arenbubiii koHTYp. CBOOOJHBIE 3JIE€KTPOMArHUTHbIE KoJeOaHHUs B MJI€AIbHOM KOJIeOaTeIbHOM
KOHType. AHQJIOTUS MEXJIy MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHbIMH KoseOaHusiMu. Popmyna
TomcoHa. 3akoH coOXpaHEeHHs >HEpPruu B HAeaIbHOM KojeOaTenbHOM KoHType. IlpencraBinenue o
3aryxallux KojebaHusX. BbIHyXneHHble MexaHudeckue kosiebanus. Pe3oHaHc. BbIHyX1eHHbIE
3JIeKTpOMarHuTHbIe Kosiebanus. IlepemenHblii Tok. CHUHYCOMIANbHBIN MepeMeHHbI TOK. MOIIHOCTh
IIEPEMEHHOTO TOKAa. AMIUIUTYIHOE U JACHUCTBYIOIIEE 3HAUEHUE CHUJIbl TOKAa U HaNpsKEHUs.
Tpancdopmarop. [IpousBoacTso, nepepaya u NOTpedICHUE IECKTPUUECKON IHEPTUU. DKOIOTUYECKHE
PUCKH TPU IPOU3BOJCTBE 3JIEKTpUUECKON 3Hepruu. KynbTypa HCHOIb30BaHUS 3JIEKTPOSHEPTUU B
IIOBCEIHEBHOM JKU3HU

HpO(l)eCCI/IOHaJIbHO OPHCHTHUPOBAHHOC COACP/KAHUEC

HccnenoBanue 3aBUCUMOCTH IMEpUOJia MajbIX KoseOaHMH Ipy3a Ha HUTHU OT JUIMHBI HUTH U Macchl
rpy3a. TexHu4eckue ycTpouCTBa M NMPAKTHYECKOE NPUMEHEHUE: IEKTPUYECKUI 3BOHOK, T€HEpaTop
[IEPEMEHHOI0 TOKA, JIMHUM DJIEKTponepeaay

JlabGopaTopHble 3aHATHUSA

JlabopaTtopHas padota 10. UccneqoBanue mepeMeHHOTO TOKA B IIEMU U3 MOCIEI0BATEIEHO
COETMHEHHBIX KOHJIEHCATOPa, KATYIIKH U PE3UCTOpa

Tema 5.2
MexaHUYeCKHe
"
PIEKTPOMATrHUTH
bI€ BOJTHBI

Conep:xanue yuye0OHOro marepuasa

MexaHnuecknue BOJIHBI, ycloBUs pacnpocTpaHeHus. [lepron. CkopocTs pacnpoCTpaHEHUs W AJMHA
BosiHBI. [lomepeunsie u mpojosibHbIe BOJHBL. MHTepdepeHuus M AUPpPaKIUs MEXaHUYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. Bricota ToHa. TeMOp 3Byka. DieKTpOMarHUTHBIE BOJIHBI.
VYcnoBuss M3dMydeHUs DIEKTPOMAarHUTHBIX BOJIH. B3anmmuas opuentanus BexktopoB E, B, v B
NIEKTPOMAarHuTHOM BoiHe. CBOWCTBAa AJIEKTPOMAarHUTHBIX BOJIH: OTPaXCHHE, IPEIOMIICHUE,
nonsgpuzanus, audpakuusa, wuHTepdepeHuus. CKOpocTh 3IeKTpOMarHUTHbIX BoiH. [llkana
9JIEKTPOMArHUTHBIX BOJH. [IpuMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U ObITY. [IpuHIMITEI
PafMOCBA3M U TeNEeBUACHUA. Pagronokanus. DIeKTPOMarHUTHOE 3arps3HEHUE OKPYXKAKOIIEH CPEJIb

IIpodeccHoHAIbHO OPHEHTHPOBAHHOE COACPKAHME

TexHuyeckue ycTpoWcTBA M NPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJlbHble  MHCTPYMEHTHI,

OKO1
OKO02
OK 04
OKO05
OKO07
IIK 1.2
IIK 2.2
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yIBTPa3BYKOBAsl TUArHOCTUKA B TEXHUKE W MEIUIIMHE, paaap, paArnoONpPHEMHHK, TEICBU30p, AHTCHHA,
tenedon, CBU-nieun

Tema 5.3
OnTuka

I'eomerpuueckas onruka. IIpsMonuHeiiHOE pacIpOCTpaHEHHE CBETA B OJJHOPOAHOM cpene. Jlyu ceera.
Toueunslit uCTOYHUK cBeTa. OTpakeHHE cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3o0paxeHui
B MIockoM 3epkaie. [Ipemomnenue cBera. 3akOHBI IpesioOMJICHUSI cBeTa. AOCONIOTHBIN TMOKa3aTeilb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yrojl TMOJTHOTO BHYTPEHHETO
otpaxkenus. Jlucnepcus ceera. CroxkHbIi coctaB Oenoro ceera. [{Ber. CoOuparomiye 1 paccenBaroIime
nuH3bl. ToHkas nuH3a. dopmyna TOHKOM JMH3BL. YBenuyeHue, naBaeMoe JuH30M. llpenens
MPUMEHUMOCTH T€OMETpPHUECKON onThku. BomHoBas omruka. MuTepdepennus ceera. KorepeHTHBIC
uctouyHukd. Judpakuus cBera. JudpakuuoHHas pemeTka. YclIoBUE HAOMIOACHHS TJIaBHBIX
MaKCHMYMOB TIPY MaJICHUH MOHOXPOMATHUYECKOTO CBETa Ha AU(PPAKIHMOHHYIO pemeTKy. [lonspu3amms
CBETa

Hpocbeccnonaﬂbno OPHCHTHUPOBAHHOC COACP/KAHUEC

Habnronenue nucnepcun cBeta. TexHUUECKHE YCTPOWCTBA M MTPAKTUIECKOE IIPUMEHEHHUE: OUKH, JIyTIa,
¢doroanmnapar, NPOEKLUOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTUKA, TU(PaKLIXMOHHAS
pelIeTKa, NOJSIPOU/I, TEJIECKOI

JlabopaTopHble 3aHATHS

JlaboparopHas padota 11. Onpenenenue mokazarens MPeIOMICHHS CTEKIIa
JlabopaTtopHas pabota 12. UccneqoBanue CBONCTB M300pakeHUH B JIMH3AX

Pa3nes16.0CHOBBI cClICNMATBHON TEOPHH OTHOCUTEJIBLHOCTH

Tema 6.1
(OCHOBBI TEOPUH
OTHOCHUTEIIEHOCT
17

Conep:xaHue yueOHOro Marepuasa

I'paHuupl  NPUMEHMMOCTHM — KJIAacCHMYECKOM  MexaHukd. [locTymarbl  crenuanbHOM — TEOpHUH
OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe, IMPHUHIMI OTHOCUTEIBHOCTH
OliHmTeHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHM M COKpAlllEHHWE JUIMHBIL.
OHeprusi M HWMIIYJIbC pPEIATUBUCTCKOM dYacTUpl. CBS3b MacChl C DHEPrHEH W  HMMIYJIbCOM
PENATUBUCTCKOM YaCTULBl. DHEPTHs TOKOS CBOOOTHON YaCTHIIBI

OKO1
OKO02
OK 04
OKO05
OKO07
IIK 1.2
IIK 2.2

Paznen 7. KBantoBasi pusuka

12

Tema7.1
DIEeMEHTHI
KBAaHTOBOM
OITHKU

Conep:kanue yuyeOHOro marepuasa

®oronsl. Dopmyna I[Tnanka cBsi3u >Hepruu (HOTOHA C €ro YaCTOTOH. DHEpPrus U UMIYIbC (POTOHA.
OtkpeiTue u wuccnenoBanue ¢orordpdexra. Onbitel A.I. CroneroBa. 3akoHbl (QoTodddexTa.
VYpaaenne DitHmrediHa ans dotodddexra. "Kpacnas rpanuna" dororddekra. JlapneHue cperta.
Omnprter I1.H. Jle6eneBa. Xumuueckoe NEWCTBHE CBETA. TE€XHUYECKHUE YCTPOWCTBA M MPAKTUUYECKOE

npuMeHeHHe: (OTO3IEeMEHT, POToNaTUHK, CoTHEUHas OaTapesi, CBEeTOIMOT
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Tema 7.2
CtpoeHue aToma

Coaep:xanue yueOHOIro MaTepuasa

Mopnens atoma Tomcona. OmnbiTel Pezepdopna no paccesnuto -yactuu. [lnanerapuas Mogens aToma.
[Tocrymatrer bopa. M3nmydenne u morniomnieHne (OTOHOB TPU IMEPEXOAEC aroMa C OIJHOTO YPOBHS
SHepruu Ha Jpyrod. Bumbl cnektpoB. CHekTp YpOBHEW »HEpPruu aroma BoJoponaa. BomHoBbie
cBoiictBa uyactuu. Bomuel ge bpoitna. KopnyckynspHo-BosnHOBOM ayanu3Mm. CIOHTaHHOE U
BBIHYXJICHHOE u3nydeHue. J(udpakuus >1eKTPOHOB B KpPHUCTaUIaXx. Y CTPOMCTBO U MPUHIUI PaOOTHI
nazepa. TexHMUYECKHE YCTpoMCTBa M IMPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJbHBIM  aHaIu3
(ciekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED

HpO(l)eCCI/IOHaJIbHO OPHUECHTHPOBAHHO€ COACPKAaHUEC

Ha0nroneHue TMHEHYaToro crekTpa

Tema 7.3
IATOMHOE SI7IpO

Conep:xanue yueOHOro MaTepuasa

OKCIIEpUMEHTHI, T0Ka3bIBAIOIIUE CIOKHOCTh CTpOeHUs siapa. OTKpHITHE PainOaKTUBHOCTH. ONBITHI
Pesepdopra mo onpeneneHuio cocTaBa paguoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 6era-, raMma-
u3ilydyeHus. BiusHMe PaguOaKTUBHOCTU Ha JKUBbIE OpraHu3Mbl. OTKpBITHE NPOTOHA W HEUTPOHA.
Hyxnonnas mozpens sinpa ['eitsenbepra-lBanenko. 3apsn sinpa. MaccoBoe umcio sapa. M30Tonsl.
Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN  Oera-pacmaa. ['amMma-uznmyuyenuwe. 3akoH
PaZMOaKTUBHOIO pacrnazia. DHEpPrusi CBA3M HYKIOHOB B sjpe. SnepHble cuibl. JlepekT macchl sapa.
Snepusle peakuuu. Jlenenue u cuntes saep. AnepHsiii peakrop. TepmosiaepHslii cuartes. [Ipobaems! u
MIEPCTIEKTUBHI SIIEPHON SHEPreTUKU. DKOJOTUYECKUE ACIEKTHI SIIEPHONW SHEPreTUKU. DJIeMEHTapHbIe
gacTulpl. OTKpBITHE MO3UTPOHA. MeToJbl HAOMIONEHUS W PErucTPaluu 3JIEMEHTapHBIX YacTHll.
@dyHaamMeHTaIbHble B3auMoieiicTBus. EnUHCTBO (hr3nueckoi KapTUHbBI MUpa

IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).
TexHnuyeckue ycTpoHCTBa M NPAKTHUUECKOE NPUMEHEHHE; I03UMETpP, KaMmepa BuibcoHa, saepHBIH
peakTop, arToMHas bomba

Pa3nes 8.9s1eMeHTHI aCTPOHOMMH U aCTPOPU3NKH

Tema 8.1
(DJIeMEHTBI
ACTPOHOMUU

1 acTpOPHU3UKH

Conep:xaHue y4eOHOT0 MaTepHAaJa:

Otanbl pa3BUTHA acTPOHOMHH. lIpHKIagHOE M MHMPOBO33PEHYECKOE 3HAYEHHE aCTPOHOMHH. Bun
3Be3iHoro Heba. Co3Be3nus, spKUe 3Be3/bl, IJIAHEThl, UX BUAUMOE JaBIXKeHHe. CollHeuHasi chucTeMa.
[Inanerer 3emHOM rpynmnsl. [lmaHerel-rurantel. Manble Tena ConneuHoi cuctembl. CounHie,
¢dorochepa u armochepa. Mneunsiit Ilyts - Hama ['anaktuka. CnupanbHas cTpykTypa ['amakTukw,
pactpenenenue 38e31, raza u nputd. [lonoxenue n asuxkenne ConHna B ['amakTuke. TUIBI TaIaKTUK.
[Tnockas u chepuueckas mojacucreMsl [anaktuku. PaguoramakTiku u kBasapbl. UepHbIE IBIPHI B

sapax rajgaktuk. Bcenennas. Pacmupenune Bceenennoii. Teopus bousbmioro B3pbsiBa. PenmkToBoe

OKO1
OKO02
OKO03
OKO05
OKO07
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u3nydeHue. MacmrabHas cTpykTypa Bceenennoit. Meraranaktuka. HepemieHHble mpoOieMbl
aCTPOHOMUU
IMpomexyTounas atrectanus (Jk3aMeH) 6
Bcero: 144
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3. Ycaosus peaju3aumu NPOrpaMMsl o0meo0pa3zoBaTebHOM
TUCHUTIIHHBI
3.1 TpeGoBanuss K MHHHMAJBLHOMY MAaTepHAIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10
B xabunere puszuku mmeercs HeoOXoauMoe J1abopaTOpHOE 00OpYI0BaHHE
JUTSL BBITIOJIHEHMSI YKa3aHHBIX B MporpamMMme 1Mo (U3MKe MPAKTUYECKUX padoT H
JEMOHCTpallMOHHOE  obopynoBanue. JlabopatopHoe  oOopyaoBaHue IS
7a00paTOPHBIX M MPaKTUYECKUX paboT ¢GopMUpyeTcs B BHJE TEMATUYECKUX
KOMIUIEKTOB M o0OecreyuBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TeMaTH4YeCKHe KOMIUIEKTHI J1abopaTOpHOTO  00OpYyIOBaHUS
JOJKHBI  OBITh TMOCTPOCHBI HAa KOMIUIEKCHOM HCIOJb30BAaHUM AaHAJOTOBBIX U
upPOBBIX MPHUOOPOB, a TaKKEe KOMIBIOTEPHBIX M3MEPUTENBHBIX CHUCTEM B BHUJIE
1M(POBBIX JabOpaTOPHUI.
O6opynoBaHue yueOHOTO KaOMHeTa:
- IOCa/I0YHBIE MECTA MO KOJIMYECTBY O0YUaIOUINXCS;
- pabouee MecTO IMpenoaBaTelis;
- KOMIUIEKT Y4eOHO-HarIsIIHBIX TOCOOUI];
- KOMIUIEKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;
- 3aIaHUS IJIs1 IPOBEPOYHBIX PaboT;
- Ipo(peccrOHaIbHO OPUEHTUPOBAHHBIC 33/1aHUS;
- MaTepHalIbl SK3aMeHa.
TexHuueckue cpeacTBa 00yUeHUS:
- IEPCOHAIBHBINA KOMIBIOTED C JIMIIEH3UOHHBIM MIPOTPAMMHBIM 00€CTICUeHUEM;
- IPOEKTOP C IKPAHOM.
- 3anbl (OMONIMOTEKa, YWUTANBHBIA 3a1 C BBIXOJOM B HH(OPMAMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO CeTh IHTepHET)
[lepedeHb 1eMOHCTPAIIMOHHOTO U Ja0OPaTOPHOTO 000PYIOBAHUS:
Becbl TexHrueckue ¢ pa3HOBECAMU;
AmriepMeTp J1a00paTOPHBIN;
BoasT™meTp nabopaTopHbIi;
Konopumerp ¢ Habopom KanopuMETPUUECKHUX TEII;
TepmomeTp 1abopaTOPHHBIiL;
['py3 HaOOpHBIiA;
[IITaT¥B 1EMOHCTPALIMOHHBIN (PU3UYECKUM;
HabGop Ten paBHOTO 00BEMA;
HaGop Ten paBHO Macchl;
Komrmuiext nmpoBoaoB;
Tpancpopmarop yueOHbINH;
ITamouka cTekIIsIHHA,
ITanouka 300HUTOBAS;
Habop neMoHCTpalnOHHBIN MO0 TEOMETPUIECKOMN ONTHKE.
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3.2 UndopmanunonHoe odecrieueHue 00y4eHus y4eOHbIX u3ganuii, UHTepHer-
pecypcoB, I0NOJTHUTEIbHOM JINTEPATyPhI

OcHOBHBbIE HCTOYHHUKH /IJIsl IPenoaBaTesieil U CTyIeHTOB:

1.Camoiinenko IL.LU. EcrectBo3nanue. ®usuka (2-e uza., crep.) yueo.,is
ctynenToB yupex. CIIO, M: UI1 «Akagemusi», 2021

2.Camoiisienko I1.U. EctecTtBo3Hanne. @usnuka. COOpHUK 3a1a4, yd. TIOC. IS
ctynenToB yupexaenuit CI10, M: UL «Akagemus», 2021
3.https://znanium.com/catalog/product/1012153(DnekTpoHHas OHOIMOTESTHAS
CHCTEMA)

HNuTepHer- pecypcsl

1. www.fcior.edu.ru (PenepanbHbIi IEHTP HHOOPMAIIMOHHO-
oOpasoBaTeabHbIX pecypcoB). wwww.dic.academic.ru (Akagemuk. CroBapu u
SHIMKJIONIECINH ).

2. www.booksgid.com (Books Gid. DnekTponHas 6ubnuoTeka).
www.window.edu.ru (Enunoe okHO 10CTyma Kk 00pa3oBaTeIbHBIM PECypCaMm).
Www.st-books.ru (JIyumias yueOnast tureparypa).

3. www.school.edu.ru (Poccuiickuii o0pa3oBaTenbHblil OpTai. JJOCTYMHOCTS,
KauecTBO, 3(P(HEKTUBHOCTH ).

4, www.ru/book (DnexkTpoHHas OUOIMOTEYHAsI CUCTEMA).

5. www.school-collection.edu.ru (Equnas kosmekus mudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB).

6. www.n-t.ru/nl/fz (HoGeneBckue naypearsl 1o PU3MKE).

www.nuclphys.sinp.msu.ru (Anepnas pusuka B Untepuere).
www.college.ru/fizika (ITonroroBka xk EI'D).

7. www.kvant.mccme.ru (Hay4YHO-TIONYJISIPHBIN (PU3UKO-MaTEeMaTHIYECKUN
xKypHan «KBaHt»).

4. KoHTPOJIL M OlIEHKA Pe3yJILTATOB 0CBOEHHsI 0011e00pa3oBaTebHO
TUCHUNIHUHBI
Konutpoab W oumeHka pe3yabTaTOB OCBOCHUS 00I€00pa3oBaTEIbHON
JTUCITUTUTMHBI PACKPBIBAIOTCS Yepe3 AUCITUTUTMHAPHBIE PE3yJIbTaThl, HAlTPaBICHHBIC
Ha (opmMupoBaHHE OOMMX W MPOGEeCCHOHATHHBIX KOMIIETCHIIUNA MO pasfeiam u
TEMaM COZIepKaHus y9eOHOTO MaTepHaia.

Koa n HaumeHnoBaHue Pazgen/Tema Tun
®opMUpPYyeMBbIX KOMIIETEHIH I OLICHOYHBIX
MepONpHUATHH
OK 01. Beibupats crioco6s! pemenusi Pasnen2. Temer 2.1.,2.2., 2.3.
3ajgay npodeccuonanbHol| Paznen3.Tems13.1.,3.2.,3.3. YCTHEBIH 0mpoc;
NeSITENBHOCTH IIPUMEHHUTENBHO| Pasnend. Tempid.1.,4.2., 4.3 DponTanbHbli
K pa3IHYHBIM KOHTEKCTaM Paspmens5.Temst 5.1.,5.2., 5.3. OHpoc;

HaOJIFOeH1E
3a BBITIOJTHCHUCM|

Paznen6.Tema 6.1
Pazgen 7. Temsr 7.1, 7.2, 7.3

Pa3nen 8 Tema 8.1 11a60paTOPHEIX
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OK 02. CpencrtBa noucka, aHajiusa
1 unTepripeTaiiui nHGOpMaIuu

M uHOOPMAIMOHHBIE  TEXHOJIOTUH]
st BBITTOJTHEHHSI 3aay
MpodhecCHOHATLHOM e TEIbHOCTH

Pazgen2.Temnr 2.1.,2.2., 2.3.
Pazgen3.Temrni3.1.,3.2.,3.3.
Pazpgend. Tempi4.1.,4.2., 4.3
PazgenS.Temsr 5.1.,5.2., 5.3.

Pa3nen 6.
Paznmen 7.
Pazgen 8.

Tema 6.1
Temsr 7.1,7.2,7.3

OK 03. [TnanupoBatb

U pealln30BbIBATH COOCTBEHHOE
NpopeCCHOHATBLHOE M TMYHOCTHOE
pa3BUTHE, TPEATPHHUMATEIBCKYIO
NesITeIbHOCTD

B rpodeccuoHaIbHOU cdepe,
MCII0JIb30BaTh 3HAHHMSI

110 TIPaBOBOW U (PMHAHCOBOI
FPaMOTHOCTH B Pa3IMYHBIX
PKU3HCHHBIX CHTYaIUsAX

Pa3nenl.Tema 1.1
Pasznen3.Temsi13.1.,3.2.,3.3.
Pazpgend. Tempi4.1.,4.2., 4.3
Pa3znen 8 Tema 8.1

OK 04. DddexTuBHO
B3aMMOJICHICTBOBATh U PabOTATh
B KOJUICKTHBE U KOMaH/IC

Pazgen2.Temer 2.1.,2.2., 2.3.
Pazgen3.Temri3.1.,3.2.,3.3.
Paznend. Temni4.1.,4.2., 4.3
PazgenS.Temsr 5.1.,5.2., 5.3.
Pa3nen 6 Tema 6.1

Pa3nen 7.

Temer 7.1,7.2, 7.3

OK 05. OcymecTBiATh yCTHYIO

U MMCbMEHHYI0 KOMMYHHKAIINIO
Ha rOCY/IapCTBEHHOM SI3bIKE
Poccniickoit denepanun ¢ yuetom
0COOEHHOCTEH COIMaIbHOTO

U KyJIbTYPHOTO KOHTEKCTa

Pazgen2.Temer 2.1.,2.2., 2.3.
Pazgen3.Temri3.1.,3.2.,3.3.
Pazgend. Temni4.1.,4.2., 4.3
PazgenS.Temnr 5.1.,5.2., 5.3.
Pa3nen6.Tema 6.1

Paznmen 7.

Temsr 7.1,7.2,7.3

Pa3nen 8 Tema 8.1

OK 07. CopelicTBOBaTh COXpaHEHHIO|
OKpYXKaroIen Cpenbl,
pecypcocOepeReHunto, IIPUMEHSITH
3HaHUS OO0 W3MEHEHMM KJIMMara,
[TPUHIUIIBI OepeKIIMBOTO
[TPOU3BOJICTBA, 3¢ hexTuBHO
NIEHCTBOBATH B Ype3BbIUYaHBIX
CUTYaLUsAX

Pazgen2.Temsr 2.1.,2.2., 2.3.
Pazgen3.Temn13.1.,3.2.,3.3.
Paznend. Temri4.1.,4.2., 4.3
PazgenS.Temnr 5.1.,5.2., 5.3.

Paznmen 7.

Temwr 7.1,7.2, 7.3

Paznen 8 Tema 8.1

pabor;
MIPAKTUICCKUE
pabotel  (pemieHue
KaueCTBEHHBIX

u pacUeTHBIX
3a/1a4);
TECTUPOBAHUE;
pelieHue
3ajauy;
BEITIOJTHEHUE
3aJaHuN
MPOMEKYTOUHOMN
aTTecTaluu

Kelic-

[1K 1.2. OcymecTBasTh TEXHUYECKOE
00CITy’)KHUBaHHE aBTOTPAHCIIOPTHBIX
CPEJIICTB.

Pazpen 1.
Paznen 2.
Pa3nen 3.
Paznen 4.
Paznmen 6.

Temnr 1.1.,1.2, 1.3
Temsr 2.1.,2.2., 2.3.
Temsr 3.1.,3.2., 3.3.,
Temsr 4.1.,4.2.
Tewmsr 6.1

[1K 2.2. BeINOAHATE pEMOHT
Y3JI0B, arperartoB U MEXaHUYECKUX
CHUCTEM aBTOTPAHCIIOPTHBIX
CPEJICTB.

Pazpen 1.
Paznen 2.
Pa3nen 3.
Pa3nen 4.
Pazpnen 6.

Temnr 1.1.,1.2, 1.3
Temsr 2.1.,2.2., 2.3.
Temsr 3.1.,3.2., 3.3.,
Temr1 4.1.,4.2.
Tewmsl 6.1
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