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1. IACIIOPT PABOYEM ITPOT'PAMMBbI YYEFHOU JUCIHUATLIAHBI
1.1 ObaacTe npuMeHeHHs1 pado4eil NPOrpaMMbl

Pabouas mporpamMma yueOHON AMCUUIUIMHBI SIBISETCS YacThi0 0Opa30BaTENbHOW MPOTPaMMBbI
cpenHero mpogecCHOHATBHOTO 00pa30BaHMs - TPOTPAMMBI IIOATOTOBKHU CIIEIUATIICTOB CPEIHETO
3BeHa B coorBerctBUM ¢ DPI'OC CIIO mno cneumansHoctu 08.02.03 IlpousBoactso
HEMETAJUTMYECKUX CTPOUTENBHBIX U3CTHIA M KOHCTPYKIIHH.

1.2 MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Pabouass mnporpamma o00meoOpa3oBaTeNbHON y4eOHOW AWCHMILIMHBI BXOJUT B OJIOK
"O6meo0pa3oBaTeNbHbIE MUCHUIUIMHB" MPeJHA3HAYEHHBIN JJIs peau3aluu 00pa30BaTeIbHON
nporpaMMbl  CpeaHero  oOmero oOpa3oBaHHMs B MpeAeliax  OCBOSHUST  OCHOBHOM
npodeccuoHalibHON  oOpa3oBarenbHOl mporpammbl CIIO Ha 06a3e OCHOBHOTO OOIIETO
o0OpazoBaHusl.



2. PE3YJIBTATBHI OCBOEHUS YYEFHOM TUCITATIINHBI

OK 01.: Buvibupamv cnocobvl pewienus 3a0a4 NpopeccuoHarbHoUu  OesmeibHOCmU
NPUMEHUMENLHO K PA3TUYHBIM KOHMEKCMAM.

PesynbTaTel 00yueHus (00mme):
JlnyHOCTHBIE PE3YJbTATHI JOKHBI OTPAXKATH B YACTU TPYJOBOTO BOCITUTAHUS:
- TOTOBHOCTD K TPY/y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;
- TOTOBHOCTb K aKTUBHOMW JIEATEIBHOCTH TEXHOJIOTUYECKOMN
U COIMAIBbHOM  HamNpaBICHHOCTH, CHOCOOHOCTh HWHUIUUPOBATH, IUIAHUPOBATh U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIbHOCTD;
- HHTEpEeC K pa3andHbIM cepam npodecCHOHATILHOM NesTEIbHOCTH,
- TOTOBHOCTbH U CITIOCOOHOCTH K 00pa30BaHUIO
U caMo00pa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HH,
- YMEHHE  TMPOTHO3UPOBATH  HEOJArONMPHUSATHBIC  JKOJOTUYECKHE  TIOCIICICTBHS
IpeIPUHUMAEMBIX JEHCTBHM, MPEeI0TBPALIaTh UX;
MertanpeameTHbie pe3yabTaThl TOJDKHBI OTPAXKaTh:
OBnazeHre yHUBEPCAIbHBIMU Y4EOHBIMH TO3HABATEIbHBIMU JCHCTBUSIMMU:
a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:
CaMoOCTOSITeNIbHO (OPMYITUPOBAaTh U aKTyaJIU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE; YCTAaHABJIMBATh CYIIECTBEHHBIM MpPU3HAK WM OCHOBAaHUS JMJI CpPaBHEHWUS,
KJaccupUKauu U O0OOIICHUS; ONPENeNiaTh LETH eATEIbHOCTH, 3a/laBaTh MapaMeTpbl U
KPUTEPUU UX JOCTHIKEHUS; BBISBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCCMaTPUBAEMBbIX
SBIICHUSX; BHOCHTH KOPPEKTHBBI B JEATEIbHOCTb, OIICHHBATh COOTBETCTBHE PE3YJIbTATOB
L[EJIsIM, OIEHWBATh PHUCKU TMOCIEACTBUN NEATENbHOCTH; Pa3BUBATh KPEATUBHOE MBIIICHUE
IIPU PEIICHUH )KU3HEHHBIX MPOOIeM;
0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:
- BJaJIeTh HaBBIKAMU Y4YEOHO-HCCIEAOBATEIbCKOM M MPOEKTHOW NEeATEIbHOCTH, HaBBIKAMHU
paspetnieHus npodiem;
- BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBS3H U aKTyallM3UPOBATh 33/1a4y, BEIIBUTATh TUIIOTE3Y
€e peIIeHUs, HAXOJUTh apryMEHTHI IS JI0Ka3aTeJbCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh
napameTpsbl
U KPUTEPUU PEIICHHSI,
- QHAJIM3UPOBATH MOTYYCHHBIE B XOJI€ PEIICHUS 3a7]aud Pe3yIbTaThl, KPUTUYECKU OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBHSIX;
- YMETh NMEPEHOCUTH 3HAHUS B TO3HABATENbHYIO U MPAKTUYECKYIO YACTH KU3HEIEATEIbHOCTH;
- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
- BBIIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHATILHBIC TIOJIXO/IbI U PELICHHUS;
- POSIBIISATH CITOCOOHOCTH X MCTIOJIB30BaHMS B TTO3HABATEILHON M COIIMAILHON TTPAKTHKE;
-TIPOSIBJISITH  CITIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TOHMCKY METOJIOB PEIICHUS
MPaKTUYECKHX 3a/1a4, MPUMEHEHHUIO Pa3IUIHBIX METOIOB MTO3HAHMSI;
-CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4l
B 00pa30BaTEIbHON JIEATEITLHOCTH M JKU3HEHHBIX CUTYAIUX;
-BBISIBIISITH IPUYMHHO-CIIEJICTBEHHBIE CBSI3H M aKTyaTU3UPOBATh 3a7a4y, BBIIBUTATh TUIIOTE3Y
€€ peIeHUs, HAXOJUTh apryMEHTHI IS JIOKa3aTelIhCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PEIICHNUS,
aHAJM3UPOBAThH TIOJYUYCHHBIE B XOJ€ PEIICHHS 3aJaud Pe3yJbTaThl, KPUTHUYECKH OIEHUBAThH
UX JOCTOBEPHOCTH, MPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX; /1aBaTh OLIEHKY HOBBIM
CUTYaIIUsIM, OIIEHUBATh NMPHUOOPETEHHBIN OIIBIT; pa3padaThiBaTh IUJIAH PEIICHUS MPOOJIEMBI C
YUETOM aHaJIn3a UMEIOIINXCS MaTepUaIbHBIX U HEMaTepUaIbHBIX PeCypCOB;
OCYIIECTBIISATH I€JIEHAIIPABICHHBIN MMOMCK IEPEHOCa CPEICTB
U CI0CO0O0B AeHCTBUS B TPO(ECCHOHANBHYIO CPEY;




YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
YMETh WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEJAMETHBIX O0JacTei; BBIIABUTATh HOBBIC HJICH,
npeyiaraTb OpUrMHaJIbHbIE TIOXO0/bI U PEIICHHUS;
CTaBHUTH IPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHUS

PesynbTaTel 00ydeHus (IUCIUTIIMHAPHBIC):
ITP6 1. ChpopMUpOBaHHOCTH MPECTABICHUHI O POJIH
U Mecre (U3MKM W aCTPOHOMHMM B COBPEMEHHOW HAay4YHOH KapTUHE MHpa, O
cucTeMoobpasymomieil poiau PU3NKH B Pa3BUTHU €CTECTBEHHBIX HAYK, TEXHUKH
Y COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJle POCCUUCKUX
U 3apyOCKHBIX YYEHBIX-(PU3UKOB B PAa3BUTHE HAYKH; MOHHUMAaHUE (PU3HMUYECKOW CYIIHOCTU
Ha0JI0/IaeMBIX SIBJICHUM MUKPOMUPA, MAaKpPOMUpA U METaMHUPa; IOHUMAaHHE POJIU aCTPOHOMUU
B MPAKTUYECKON IEATEIHLHOCTH 4YeJIOBEKAa W JajJbHEHIIEM HayYHO-TEXHUYECKOM pa3BUTHH,
ponu pu3uKH
B (opMupoBaHUM Kpyrozopa W (yHKIHOHAIHHOH TI'PAMOTHOCTH YEJOBEKa JUIsl PELICHUs
MPAKTUYECKUX 3a7a4;
[1P6 2. CchopMupoBaHHOCTH YMEHHH pacro3HaBaTh (U3NYECKHE SBICHHS (IIPOIECCHI) U
OOBSCHATH
UX Ha OCHOBE U3YYEHHBIX 3aKOHOB: PABHOMEPHOE
U PaBHOYCKOPEHHOE MNPSMOJMHEHHOE ABIMKEHUE, CBOOOJHOE MaJeHHE TeJ, IBUKCHHE I10
OKPY)KHOCTH, WHEPIHs, B3aUMOJEHCTBHE TeJ, KoyeOdaTreabHOe JBIKCHHE, pPE30HAHC,
BOJIHOBOE JBMXeHHE; Tuddy3us, OpOyHOBCKOE TBUKEHHE, CTPOCHHUE KUAKOCTEH U TBEPIBIX
TEJ, W3MEHEHHE oO0beMa Tell MpU HarpeBaHuM (OXJIaXKJICHHWM), TEIJIOBOE pPABHOBECHE,
ucnapeHue, KOHIeH Ay, IaBJIeHHe, KPUCTAIUIU3AIMS, KUTICHHE, BIAXKHOCTh BO3/1yXa, CBA3b
CpedHel KWHETHYeCKOW DHEPruM TEIUIOBOTO JBIDKCHHS MOJIEKYT C aOCONOTHOU
TEMIIEPaTypOil, MOBBIIIEHNE AABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYZE, CBS3b
MeXJly mapaMeTpaMy COCTOSIHUS ra3a B M30Ipoleccax; MEKTpU3alus Tej, B3auMoJIeHCTBUE
3apsi10B, HarpeBaHUE MPOBOJIHUKA C TOKOM, B3aMMOJIEHCTBHE MAarHUTOB, SJIEKTPOMArHUTHAs
WHIYKIMSA, JEUCTBHE MAarHUTHOTO IOJS Ha MPOBOAHUK C TOKOM U JBIDKYIIUHCS 3apsij,
DIIEKTPOMArHUTHBIE KONEOAHWS W BOJHBI, MPSIMOIUHEHHOE pacnpocTpaHEeHUE CBeTa,
OTpakeHUe, IpeJoMiieHre, nHTepepeHus, TudpaKuus
U TIOJNISIpU3aIusl CBETa, AUcCIepcus cBeta; GorosnekTpuueckuii 3hdexT, cBeToBoe aBleHUE,
BO3HUKHOBEHUE JMHEMYaTOro CIEKTpa aTOMa BOJOPOJA, €CTECTBEHHass M HCKYCCTBEHHAs
PaANOAKTUBHOCTB;
[IP6 3. Bnagenue OCHOBOMONATAOMUMHA (PU3UYECKUMH TIOHATUAMH W BEJIUYHHAMH,
XapaKTePU3YIOMIMMHA (PU3NYECKUE TPOIECChl (CBS3aHHBIMU C MEXaHWYECKUM JIBIKEHUEM,
B3aMMOJICHCTBUEM TeJl, MEXaHUUECKUMHU KOJICOAHUSIMU M BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHMEM BEIIECTBA, TEIJIOBBIMU MPOLECCAMHU; AJIEKTPUUYECKUM M MArHUTHBIM IMOJISIMH,
NMEKTPUIECKUM TOKOM, DJIECKTPOMATHUTHBIMU KOJICOAHUSMH ¥ BOJHAMH; ONTHYECKUMH
SABJICHUSIMU;  KBAaHTOBBIMU  SIBIICHUSIMH, CTPOE€HHEM aroMa M  aTOMHOIO  fjpa,
PaZMoOaKTUBHOCTHIO); BJaJIEHWE OCHOBOIOJIATaIOMIMMHU ACTPOHOMUYECKHUMH TOHSITHIIMH,
MO3BOJISIIOIIMMH  XapaKTepPU30BaTh MPOIECChl, MPOUCXOASIIME Ha 3BE3/1aX, B 3BE3/IHBIX
CUCTEMaX,
B MEXT'aJIJaKTHUECKOM cpeie; IBH)KeHUE HEOECHBIX TeJl, BOJIIOIUIO 3Be3/] U BeenenHol;
[1P6 4. Bnanenne 3akOHOMEPHOCTSIMH, 3aKOHAMHU
u TeopusiMu (3akoH BcemupHoro tsrotenus, I, I u 11l 3akonsr HproTOHA, 3aKOH cOXpaHEHUS
MEXaHUYECKOM HHEpPruM, 3aKOH COXPAHEHHS HMITYJIbCa, NPUHIMI CYNEpIO3UIUUA CHJI,
MPUHIUIT PaBHONPABHOCTH MHEPLUATBHBIX CHCTEM OTCYETA; MOJIEKYJSIPHO-KMHETHUYECKYIO
TEOPUI0 CTPOCHHUS BEIECTBA, TAa30BbI€ 3aKOHBI, MEPBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUs AJIEKTPUUECKOro 3apsiia, 3akoH Kymnona, 3akon Oma aJig ydacTKa LIETH, 3aKOH
Oma U1 MOJHON 3JeKTpUuYecKor 1enu, 3akoH Jxoyns - JIeHua, 3aKkoH 3JeKTPOMarHUTHON
WHIYKIWW, 3aKOH COXPAaHEHUsI YHEPTUH, 3aKOH MPSMOJIMHEHHOr0 pacnpoCTpaHEHUs! CBETa,



3aKOH OTPaXCHMs CBETa, 3aKOH MPEJIOMIJICHUS CBETA; 3aKOH COXPAaHEHHs SHEPIUH, 3aKOH
COXpaHEHHsS] HMIIYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUS
MaccoBOI0 4YHMCIIa, NOCTyJaThl bopa, 3akoH paguMoOaKTUBHOTO pacraja); YBEpEeHHOE
UCIIOJIb30BAHUE 3aKOHOB

¥ 3aKOHOMEPHOCTEH TIpH aHAIH3e PUINICCKUX SIBICHUN

U TIPOIIECCOB;

[1P6 6. Bnajenue OCHOBHBIMH METOJaMHU HAyYHOTO MO3HAHMSA, UCIOJIB3YEMBIMU B (PU3UKE:
IPOBOAUTH IPSMBbIC M KOCBEHHBIE U3MEPEHHs (M3MYECKUX BEITMYMH, BEIOUpAsi ONTHMAaIbHBIN
Croco0 M3MEpPEeHHs M HUCHOJIb3ys H3BECTHBIE METOJbl OLEHKH IMOTPEUIHOCTEH H3MEpEHHH,
IPOBOJNTH UCCIICIOBAHUE 3aBUCHMOCTEH (PU3NUECKUX BEITHUUH

C HCHOJB30BAHUEM IMPSIMBIX H3MEPEHHH, OOBACHATH MOJTYYEHHBIC PE3yJbTaThl, UCIIONb3YS
¢u3nyeckue TEOpUH, 3aKOHBI M TOHATHA, M JeNaTh BBIBOJABL, COONIIOJATh MpaBHIIa
0e301acHOro Tpy/a MpH MPOBEACHNUN HCCICI0BAHUN

B paMKax y4eOHOrO OSKCICpUMEHTa U Yy4eOHO-HCCIIEAOBATENbCKOW IEATENBHOCTH C
UCTIOJIb30BaHUEM LU(MPOBBIX M3MEPUTEIBHBIX YCTPOHCTB W JIAOOPaTOPHOTO OO0OPYAOBaHUS;
c(OPMUPOBAHHOCTH MPEACTABICHUI

0 METOJax TMOJTYYEHHUSI HAyYHBIX ACTPOHOMUYECKHUX 3HAHUM;

I1P6 7. CdopMHUPOBaHHOCTH YMEHMs pelIaTh pacyeTHbIE 3aJauyd C SBHO 3a/JlaHHOU
(Gu3nUecKoil MOAEBIO, UCIONB3YS (PU3MUYECKHE 3aKOHBI W MPHUHIUIIBI; HA OCHOBE aHAIHM3a
YCJIOBHUS 33/1a4d BHIOMpATh (U3MYECKYIO MOJENb, BBIICIATH (U3MYECKUE BEIWYMHBI U
¢dopmyIbl, HEOOXOAMMEBIE JUIS €€ PEHICHHs, IPOBOJUTH PAcyeThl M OICHWBATh PEATBbHOCTH
NOJYYEHHOTO 3HaYCHUs (PU3NYECKON BEIWYHMHBI; PelIaTh Ka4YeCTBEHHBIC 3aa4H, BEICTpanuBast
JIOTHYECKH HETPOTHBOPEUYMBYIO IETMOYKY PACCYKIEHHH C OMOpO HAa HM3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUYECKHE SBICHUS

OK 02.: Hcnonvzosams coeépemenHble cpedcmea HNOUCKA, AHAIU3A U UHMepnpemayuu
uHgopmayuu, U UHGOPMAYUOHHBIE MEXHOJ02UU OJisl BbINOIHEHUS 3a0ay NPodecCUOHANbHOU
oesimenbHOCIU.

Pesynbrarer oOyuenus (o0riue):
JIMYHOCTHBIE PE3YIbTAThI TOJDKHBI OTPAXKaTh B YACTH IIEHHOCTH HAYYHOTO ITO3HAHHMS:
- c(OPMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI
HAayKH W OOLIECTBEHHOW MPaKTHKH, OCHOBAaHHOTO HA JWAJIOTE KYJIBTYP, CIIOCOOCTBYIOILETO
OCO3HAHHIO CBOETO MECTa B MOJHUKYJIHTYPHOM MHUDE;
- COBEpPILICHCTBOBAHUE SI3BIKOBOW U YUTATEIBCKON KYIBTYPHI
KaK CPEJICTBA B3aUMO/ICHCTBUS MEX]Ty JIFOJIbMH U MO3HAHUS MUPA;
MertanpeaMeTHbIe pe3ylibTaThl TOJDKHBI OTpakaTh: OBJaJicHHE YHUBEPCAIBHBIMHA YIeOHBIMU
MI03HABATEIbHBIMU JCHCTBUSMH:
B) paboTta ¢ uHpopmarueii:
- BJIaJACTh HAaBBIKAMHU TMOJydeHHs HWHGOPMAMA W3 HCTOYHUKOB pa3HbBIX THUIIOB,
CaMOCTOSATENIFHO OCYILECTBISTh IOMCK, aHalW3, CHUCTEMATH3alUI0 W WHTEPIPETALUI0
UH(pOpPMAIIMK Pa3INYHBIX BUIOB U (OPM MPEACTABICHHUS;
- CO3/1aBaTh TEKCTHI B pa3IMuYHBIX (hopMaTax ¢ y4eTOM Ha3HA4YeHUs MH(OpPMAIMH U LEICBOM
ayJIUTOPHH, BEIOMPAsi ONTUMAITBHYIO GOpMY TIpE/ICTABICHHS U BU3YaIH3allnH;
- OIICHUBATh JIOCTOBEPHOCTb, JICTUTUMHOCTh UH(POPMAITUH,
€€ COOTBETCTBHUE MPABOBBHIM U MOPATBbHO-ITUIECKUM HOPMAM;
- UCTIOJIB30BATh CPEACTBA MHPOPMAITMOHHBIX
U KOMMYHHKAIIMOHHBIX TEXHOJOTWH B PEIICHHH KOTHHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHM3alMOHHBIX 33Ja4 C COOJII0IeHHEeM TpeOOBaHUIT IPrOHOMUKH, TEXHUKU 0E30ITaCHOCTH,
THTHEHBI, PECYpCOCOEPEkKEHHUs, MPAaBOBBIX M ITHUYCCKUX HOPM, HOPM HH(OpMAIMOHHON
0e30I1acHOCTH;
- BJaIeTh HaBbIKAMH pACMO3HABAHWS W 3allUThl WHpOpManud, HWHHOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH




PesynbraTsl 00ydeHus (IMCIUITTMHAPHBIE):

I[IP6 5. YMmeHuwe ydHMTHIBaTh TPAHUIIBl NPUMEHEHHS HW3YYEHHBIX (U3HUYECKUX MOJICIICH:
MaTepuaibHas TOYKa, UHEpLHUaJIbHAs CUCTEMA OTCUETa, UJCAJIbHBIN Ta3; MOJIEIN CTPOCHUS
ra3oB, )KMJIKOCTE€H U TBEPJIBIX TEJl, TOUEUHBIN 3JEKTPUUECKHUM 3apsfl, AiepHas MOJEIb aTOMa,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sI/Ipa MPU PEeLIeHUN (PU3UIECKUX 3a1a4;

I[IP6 9. CdopMHpPOBAaHHOCTL COOCTBEHHOW TO3WIIMUA 10 OTHOIICHHIO K (U3HYECKOU
uHpOpMaLUK, TOJYy4aeMOW M3 pa3HbIX HCTOYHUKOB, YMEHHUI HCIONb30BaTh LUPPOBBIC
TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMUA U MPEACTAaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOW MH(OPMALMU; pa3BUTHE YMEHUIN KPUTHUYECKOTO aHAIU3a IOIy4aeMOn
uHpopmanuu

OK 03.: IInanuposame u peanusosviéamv cOOCMEEHHOE NPOPDECCUOHANbHOE U TUYHOCTHOE
pazeumue, npeOnPUHUMAMENbCKYIO 0eamelbHOCIb 8 NPOpeCcCUOHATbHOU chepe, UCNONb308aMb
3HAHUS NO NPABOBOU U (PUHAHCOBOU SPAMOMHOCTIU 8 PASIUUHBIX HCUSHEHHBIX CUMYAYUSIX.

Pesynbrarel 00y4yenus (obuue):
JIMYHOCTHBIE Pe3yabTAThI IOJHKHBI OTPAXKATh B YACTH AYyXOBHO-HPABCTBEHHOTO BOCTIUTAHHMS:
- CIIOCOOHOCTbH OLIEHUBATh CUTYalLlUMIO U IPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;
- OCO3HAHHE JJMYHOTO BKJIAJ B TIOCTPOCHUE YCTOHYHUBOTO Oy TyIIero;
MertanpeameTHble  pe3ysibTaThl  JIOJDKHBI — OoTpaxkarh: OBllafieHHe  yHMBEpCAJIbHBIMU
PETYISATUBHBIMU JICHCTBHIMU:
a) CaMOOpraHu3aLus:
- CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIBHYIO NESATEIBHOCTh, BBISBISTH IMPOOIIEMBI,
CTaBUTh
1 (OopMyIHpOBaTh COOCTBEHHBIC 3a/la4d B 0OPa30BATEIBHOW NEATEIBHOCTH M YKU3HEHHBIX
CUTYalUsX;
- CAMOCTOSITEJIEHO COCTABJISITh TUIaH PEUICHUS TPOOTIEMBI
C YYE€TOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEINOYTEHUH;
- IaBaTh OLIEHKY HOBBIM CHTYAaIIUsIM;
-paclIMpsATh paMKU y4eOHOTO PEMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUH];
- ZIeaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;
-CII0co0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIHUPOKOM SPYIUIMH B Pa3HBIX 00JACTIX
3HaHWUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHB;
0) CaMOKOHTPOJIb:
UCTIOJIB30BaTh MIPHUEMBI pEIIEKCHH JIJTsl OIICHKH CUTYAIlHH, BEIOOPA BEPHOTO PEIICHUS;
- YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PELICHUS M0 UX CHIKEHUIO;
B) SMOIIMOHAIILHBIN HHTEIICKT
- CTpeMJIeHHE K JOCTHKCHMIO LEeJIW M YCHeXy, ONTUMH3M, WHHIIMAaTUBHOCTb, yMEHHE
JIECTBOBATh, HCXOS M3 CBOMX BO3MOXKHOCTEH;
- CIIOCOOHOCTH TOHMMAaTh 3MOIMOHAIBHOE COCTOSHHE JIPYTMX, YYMTBHIBaTh €ro mpu
OCYIIECTBICHUH KOMMYHHUKAIIUH, CIOCOOHOCTh K COUYBCTBHIO H COTIEPEIKHUBAHHIO;
- CIIOCOOHOCTH BBICTpAaUBaTh OTHOUICHHS C JPYTUMH JIIOJbMH, 3a00TUTHCS, MPOSIBIATH
MHTEPEC U pa3peniatb KOHQINKTHI

PesynbraTsl 00y4yeHus (IUCHMIITMHAPHEIE):
I[IP6 9. CdopMHpOBaHHOCTH COOCTBEHHON TO3WIMUA IO OTHONMICHHIO K (U3HYECKOU
uHpOpMaLMK, TOJy4aeMOM M3 pa3HbIX HCTOYHUKOB, YMEHHUI HCHONb30BaTh LU(PPOBBIE
TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPHPOBAHUS, UHTEPIIPETALIUU U TIPEICTABICHUST y4eOHOU U
HAYYHO-TIOMYJISIpHONW MH(OPMAIMU; pa3BUTHE YMEHUN KPUTHYECKOTO aHAJIM3a MOIy4aeMon
uH(popMalun



‘OK 04.: Dpgexmusro 3aumodelicmeosams u pabomams 8 KOJIeKmuee U KOMaHoe.

PesynbraTel 00y4yenus (o0mue):
JIn4HOCTHBIE pe3yNbTaThl NOJKHBI OTPaXaTh B YACTH LIEHHOCTH HAyYHOTO MO3HAHUS:
- OBJIQJICBAaHUE HAaBBIKAMHU Yy4eOHO-MCCIIEOBATEIbCKOM, NPOEKTHOW U  COIMAIbHOU
NEeSITEIIbHOCTH;
MertamnpenMeTHble  pe3ylbTaThl  JOJDKHBI — OTpaxarb: OBlazeHue  YHHBEpPCAJIbHBIMU
KOMMYHHUKATUBHBIMU JACHCTBUSIMHU:
0) coBMeCTHasl I€SITEIbHOCTD:
- IOHUMATbh U UCIOJIL30BaTh MPEUMYILECTBA KOMaHIHON
Y MHIUBHUIYAJILHON pabOTHI,
- BBIOMpATh TEMAaTUKy M METOJAbl COBMECTHBIX JCUCTBUN C Y4YEeTOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)/I0TO YiIeHa KOJUIEKTUBA,;
- IPUHUMATD LI€JIM COBMECTHOM JeSATEIbHOCTH, OPraHU30BbIBATH
¥ KOOPJMHHUPOBAThH JEHCTBUS MO €€ JOCTIKEHHIO: COCTABIIATH TUIaH JACHCTBUM, paclpenensTh
POJIU C YY€TOM MHEHUI YYaCTHUKOB, 0OCYXIaTh Pe3yIbTaThl COBMECTHON PabOTHI;
-OIICHUBATh Ka4eCTBO CBOETO BKJIA/a M KaXKJIOTO YIaCTHHKA KOMAH/Ibl B OO pe3yabTar Imo
pa3paboTaHHBIM KPUTEPUSIM;
-TpeJIaraTb HOBBIE IPOEKTHI, OLEHHBATH WACH C TO3WIUH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYMMOCTH; KOOPIMHUPOBATH U BBHIOIHATH pabOTy B YCIOBUSAX PEATBHOTO,
BUPTYAIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHUS;
-OCYIIECTBIIATH O3UTUBHOE CTPATETUIECKOE MTOBEICHHUE
B PA3IMYHBIX CUTYAIUSIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHUE, OBITh MHUITUATHBHBIM.
OBnajicHWe YHUBEPCATBHBIMU PETYJSITHBHBIMU JCHCTBHUSIMHU:
T) IPUHATHE ce0s U IPYTUX JIOACH:
- IPUHUMATh MOTUBBI U PTYMEHTHI IPYTUX JIIOACH IPU aHAIH3€ Pe3yIbTaToOB JEATEILHOCTH,
- IPU3HABATh CBOE MPAaBO U MPABO APYTHUX JIIOJIeH HA OLUIHOKHY;
- pa3BUBaTh CIOCOOHOCTH TIOHUMATh MUP C MO3UIMH APYTOrO YeJOBEKa

Pe3ynbpTarhl 00y4eHus (IUCUUILITMHAPHBIE):
ITP6 10. OBnagenue yMeHUsIMU paboTaTh B TPyIIE
C BBIOJHEHHEM pA3JIMYHBIX COLMAJBHBIX pOJIEH, TJIAaHUPOBaTh pPAa0OTy TPYIIIHI,
palMOHAIFHO pacpeiessaTh ACSTEIbHOCTh B HECTAHIAPTHBIX CHUTYAlHMsX, aJeKBaTHO
OIICHMBATh BKJIA]l KaXJI0TO U3 YYACTHUKOB TPYIIIIHI
B PEIICHHE PaCCMATPUBAEMOM MTPOOIIEMBI

OK 05.: Ocywecmensams yCmHy10 U NUCOMEHHYIO KOMMYHUKAYUIO HA 20CYOAPCHBEHHOM 53bIKe
Poccuiickoii @edepayuu ¢ yuemom ocobeHHoOCmel COYUAIbHO20 U KYJIbMYPHO20 KOHMEKCMA.

Pesynbrarer oOyuenus (o0riue):
JIMYHOCTHBIE PE3yIbTAThI TOJHDKHBI OTPAXKaTh B YACTH ICTETUUECKOTO BOCTIMTAHUS:
- JCTETUYECKOE OTHOIICHWE K MHpPY, BKIIFOYAs JCTETHKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy
1 OOIIECTBEHHLIX OTHOIIEHHI;
B 00JIACTH MAaTPUOTUYECKOTO BOCITUTAHUS TIPOSIBIISATH:
-IICHHOCTHOE OTHOIICHHE K TOCYJIapPCTBCHHBIM CHMBOJIAM, HCTOPUICCKOMY U TPHUPOJTHOMY
HACJIC/INIO, TAMSATHUKAM, TPaJHWIUsAM HapoaoB Poccuu, pocTmwkeHusM Poccuu B Hayke,
HCKYCCTBE, CITIOPTE, TEXHOJIOTUAX H TPY/E;
MerTtanpeaMeTHbIe  pe3yJIbTaThl  JIOJDKHBI ~ OTpaxarh: OBJajcHUE  YHHBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUAMHU:
a) oO1IeHue:
- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;
- pacro3HaBaTh HeBepOaIbHBIC CPECTBA OOIICHHUS, TOHUMATh 3HAYCHUE COI[MAIbHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHITKNA KOHMIMKTHBIX CUTYaIlMd U CMATYATh KOH(IUKTHI;
- Pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PCHHUSI



C UCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

PesynbpTaTel 00ydeHust (IUCIUTITHHAPHBIC):
ITP6 1. ChpopMUpOBaHHOCTH MPEICTABICHUHI O POIH
U Mecre (U3MKM U aCTPOHOMHHM B COBPEMEHHOW Hay4yHOW KapTUHE MHpa, O
cucTeMooOpa3yromieit ponu GU3NKU
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKHU
Y COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJI€ POCCUUCKUX
U 3apyOEKHBIX y4YeHBIX-(DM3MKOB B Pa3BUTUE HAYKU; MOHUMaHHE (DU3HUECKON CYIIHOCTH
HA0JII0JaEMBIX SIBJICHUM MUKpPOMHUpPA, MAaKpOMUpa U METaMHUpa; IOHUMAHHUE POJIM ACTPOHOMUU
B IIPAKTUYECKOH JESITEIbHOCTH YeJIOBeKa
U JalbHEHIIIeM HayYHO-TEXHUYECKOM Pa3BUTHH, POJIM (PU3UKHU B (POPMUPOBAHUU KPYro3opa u
(GyHKIIMOHAIBHOU IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS MTPAKTHUYECKHUX 3aj1a4

OK 07.: Cooeticmgosamb coXpanenuio oKpyjicaioueli cpeovl, pecypcocoepedlceruio, NpumMeHsms
3HAHUA 00 UBMEHeHUU KIUMAma, NPUHYUNBL Oepedciu8oco Nnpou3eo0cmsd, @P@exmusHo
0elicmeosams 8 Ype38blualHbIX CUMYAYUSIX.

Pesynbrarel 00y4yenus (obuue):
JIn4HOCTHBIE PE3yNbTATHI IOJKHBI OTPaXaTh B YaCTH 3KOJOTMYECKOTO BOCIIUTAHUS:
- c(OpMHUpPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphbl, IOHMMAHHE BIUSHHUS COLMAIBHO-
SKOHOMHYECKUX IPOLECCOB HAa COCTOSIHME HPUPOIAHONM M COLMAIbHOM cpelibl, OCO3HAHHE
rJ100aTBbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;
- IUVJTAHUPOBAHME U OCYILECTBIICHHE JEHCTBUI B OKpY Karollel cpeie Ha OCHOBE 3HAaHUS IieJiei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
AaKTUBHOE HETIPHUATHE ASHCTBUM, IPUHOCAIINX Bpe OKPY’KaIOLIeH cpee;
- AKTUBHOE HEINPUATHE ACHUCTBUM, IPUHOCAIIMX BPEL OKPYKAIOLIEH CPEJIE;
- yMEHHE  [POTHO3UPOBATh  HEOJArONPUATHBIE  3KOJOTMYECKHE  IOCIEACTBUS
MpPEANPUHUMAEMBIX JEHUCTBUMN, IPENOTBpAIIATh UX

Pe3ynbpTarhl 00y4eHus (IUCUUILITMHAPHBIE):
I1P6 8. CdopMHUpPOBaHHOCTH YMEHHUS NPUMEHATH IOJyYeHHbIE 3HAaHUSA A1 OOBSCHEHUS
YCIOBUH TNPOTEKaHHWs! (U3UYECKUX SIBICHUM B NpPUpOJE U IS MPUHATHS MPAKTHUYECKUX
pELICHHI B TOBCEHEBHOW KU3HU
Juis o0ecrieyeHns 6e30MacHOCTH NP 00pallieHUH
Cc OBITOBBIMH TpHOOpaMH W TEXHHYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0pOBBS U
COOJIIOJIEHHs] HOPM 3KOJOIMYECKOrO TIOBEIEHUS B OKpYXarwlleil cpese; INOHUMaHHE
HEOOXOIMMOCTH MPUMEHEHUSI TOCTHKEHUH (Pr3uKH
U TEXHOJIOTUH JJIS1 paliiOHAIbHOTO PUPOAONOIb30BAHUS

10




3. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHUILIAHBI

3.1 O0beM y4eOHOI TUCHMIIMHBI M BU/IbI Y4eOHOH padoThI

Buj yuedHoii padoThI O0BeM yacoB

MaxkcuMaJjibHasi yueOHasi HAarpy3Ka (Bcero) 180
Oo6s3aTenbHasi ayIUTOPHAsA yueOHasi Harpy3Ka (Bcero) 180
B TOM YHCIIE:

JIEKITHHA 83

nabopaTopHbIE pabOTHI 49

MPAaKTUIECKUE 3aHATHS 44
IIpomexyTouyHas arrecraums (pyOe:KHbI KOHTPOJIb, 1M epeHIUPOBAHHBIN 3a4eT) 4

3.2 TemaTu4eckuii MJIaH M co/lepsKaHue Y4eOHOM TUCIUTIIUHBI

®dopmupyemble

Coaep:xanue yueOHOT0 MaTepHuaJia Cemectp | YacoB
KOMIIETEHIINH

PA3JIEJI 1 ®u3nKka 1 MeTOIbl HAYYHOT0 MO3HAHMS 2

Tema 1.1 ®usuka - Hayka o npupoge. Hayunble MeToAbl IO3HAHUA OKPY KAIOLIET0
mupa. Poub »JkcnmepuMeHTa W TeOpMH B Nponecce IO3HAHUA TNPHPOABL.
JkcnepuMeHT B (usuke. MogenupoBanue (puznyeckux sIBJeHHIl M IPOLECCOB.
Hayuynble runore3nl. ®u3nyeckue 3aKOHbI U TeopuH. I'paHMIBI NPUMEHUMOCTH 2 OK 03., OK 05.
¢usnuecknx 3akoHoB. IlpuHmun coorsercrBusi. Poab M Mecro (uU3UKH B
(opMHupOBaHNH CcOBpeMEHHOH HAy4YHOW KapTHHBI MHpPa, B MNPaKTHYeCKOi
JeTeJILHOCTH JIIoAeH

CopnepixaHue JeKIIMOHHOI0 MATEPHAJIA:
HayuHble MeTOIBI O3HAHUS OKpy:Karollero mupa. Ponp 3kcniepumeHTa u

TEOPHH B TIpOLeCCe IO3HAHWSA MPHUPOABI. ODKCHEPUMEHT B (DH3HKE. ! 2
MonenupoBanue GU3NICCKUX SBICHUH U MPOIECCOB.
PA3JIEJI 2 MexaHHKa 18
OK 01. - OK

Tema 2.1 KunemaTuka 6 05.. OK 07.
Copep:kaHue JeKIIMOHHOTO MaTepHaJa:
1 Mexanmyeckoe — nBWKeHHE.  OTHOCHTENBHOCTH  MEXaHHYECKOTO 1 2

nBikeHus. Crctema orcuera. TpaekTopusl.

[epemenienne, CKOPOCTh (CPemHss CKOPOCTh, MTHOBEHHAs CKOPOCTB) U

YCKOpEHHE MAaTepUAbHOW TOYKH, MX MPOSKIMH Ha OCH CHCTEMBI
o | KoopuHarT. CrnoxeHre TIepeMENICHHH W CIIOKCHHE CKOPOCTEH. 1 2

PaBHOMEpHOE U PaBHOYCKOPEHHOE IIPSMOJIMHEHHOE JIBUJKEHUE.

I'paduku 3aBHCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, NMyTH U

TICPEMECIICHUSA MaTepI/IaHbHOﬁ TOYKH OT BPpEMECHMU.

CBobogHOE najieHue. Yckopenue CBOOOJTHOTO MaJCHHUS.

KpuBonunelinoe nBmwxkeHue. [IBMKeHHE MaTepHaIbHOW TOYKH IO
3 | OKpY)XHOCTH C TMOCTOSSHHOW IO MOJYJIK CKOPOCThIO. YTJIOBas 1 2

CKOpOCTh, JIMHEIHas cKopocTh. llepwonm w dYacrora oOpamieHUs.

LeHTpocTpeMuTEIbLHOE YCKOPEHUE

OK 01. - OK

Tema 2.2 luHamMuka 6 05.. OK 07.

Copep:xaHue JeKIIMOHHOTO MaTepHaJia:

Ipunnun otHocurensHoctu [Tamunes. Ilepseii  3axkoH  HeroroHna.
Wuepuumaneusle cucremsl orcuera. Macca Tena. Cuna. IlpuHuun
cynepno3unuu cuil. Bropoii 3akoH HproToHa ans MarepuanbHOR TOYKH B
nHepruansHoi cucteme otcdera (MCO). Tperwmit 3akon HproroHa mms 1 2
MaTepHATIBHBIX TOUYEK. 3aKOH BCEMHUPHOrO TATOTeHHsA. CHia TSKECTH.
ITepBast kocmuueckast ckopocth. Cuma ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buabl TpeHus (TmOKOs, CKONBKEHUs, KadeHus). Cmia TpeHHs.
Cyxoe TpeHue.

Coaep:xanue NpaKTHYECKUX 3aHATHIA:
IIpaktndyeckue pabotTel: M3ydeHne ABWXKEHHA Opycka IO HAKJIOHHOW

IJIOCKOCTH 1101 HeﬁCTBHCM HECKOJIBKUX CHI. TeXHUYECKHUE yCTpOﬁCTBa u 1 2
MPaKTUYCCKOC IMPUMCHCHUC: MNOALIUITHUKHN, ABUKCHUEC HNCKYCCTBCHHBIX
CITYTHHUKOB
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Copep:xanue Ja00paTOPHBIX 3aHATHIA:

JlaGoparopnas pabora 1. MccrnemoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH,
BO3HUKAIOIIUX B IIPYKIHE

1 pe3UHOBOM 00pasIie, OT uxX AedopMarnu.

Jlabopatoprast pabora 2. MccnenoBaHHe YCIOBHH paBHOBECHS TBEPIOTO
Tela, MMEIOIIET0 OCh BPAIECHHS

Tema 2.3 3aKkoHbI COXpaHeHUS B MeXaHHKe

OK 01. - OK
05., OK 07.

Copep:xkaHue JeKIMOHHOTO MaTepHaJsa:

Mexannyeckass paboTta ©W  MOIIHOCTh. KuHeTHYecKas  SHEPIus.
[ToTenuuanbHast SHeprusi. 3aKOH COXPAHEHHS MEXaHUYECKOH HHEeprumu.
PaGota cumpl TsKECTH W CWIIBI  yOpyrocTH. IIpyMeHeHHe 3aKOHOB
coxpaHeHHs. VICTONB30BaHME 33aKOHOB MEXAaHUKH Uil  OOBSICHEHHUS
JIBIDKCHUSI HEOCCHBIX TEl M JJIS Pa3BUTHSA KOCMHYCCKHX HCCIICIOBAHHIA,
TPaHUILIBI MIPUMEHUMOCTH KJIaCCUYECKOM MEXaHUKH. Nmmnynbe
MaTepHaJbHON TOUYKH (Teda), CHCTEMBbl MaTepHANBHBIX TOYEK. VIMITyJbC
CHIIBI M W3MEHCHHWE WMITyJIbca Tella. 3aKOH COXPAaHEHUS HWMIIYJbCa.
PeaxktuBHoe nsmwkenue. Pabora cwisl. MomHocTs cuibl. KnHeTHueckas
SHEeprus MaTepualbHOW TOYkd. TeopemMa 00 W3MEHEHHH KHHETHYECKOU
sHeprud. [loteHmmanbHas »Heprus. lloTeHIMANBbHAS SHEPTHS YIPYTO
ne(pOpPMHUPOBaHHON MpPYXHUHBL [loTeHIManbHAas OSHEPTHsS Tela BONIH3H
noBepxHoCcTH 3emMiu. [loTeHInanbHble W HEMOTEeHIUANbHbIE CHIbL. CBS3b
pabOThl HEMOTCHIMATbHBIX CHJI C H3MCHCHHEM MEXAaHHUCCKOW dHEPIUu
CUCTEMBI TeJl. YIPYrue U HeYIpYrue CTOJIKHOBEHUS

Copaep:xaHue NPaAaKTHYECKUX 3aHSATHIA:

W3yuenne cBs3u CKOpOCTeH Ten NpH Heympyrom yxaape. McciemoBanue
CBSI3U PaOOTHI CUIIBI C UBMEHEHHEM MEXaHHMYECKOIl YJHEPTHHU Tela.
TexHMUECKHEe YCTPOUCTBA W MPAKTHUECKOE MPUMEHEHHE: BOJOMET, KOTIEp,
MPY>KAHHBIA ACTOJIET, IBUKCHNAE HCKYCCTBEHHBIX CITyTHUKOB H PAKET.
Hcnonp3oBaHne 3aKOHOB MEXaHHUKH ISl OOBSICHEHUS ABIDKCHHUS HEOSCHBIX
Tel W A pa3BUTHS  KOCMHYCCKHX  HCCICHOBAHWHA, TPaHUIIBI
MPUMEHIMOCTH KJIACCHIECKOW MeXaHUKH. VIMUTAINsT HEBECOMOCTH

Coaep:xanue Ja00paTOPHBIX 3aAHATHIA:

Jlabopatopnast pabora 3. MccnemoBaHwe cBS3M pabOTHl CHIBI €
U3MEHEHUEM MEXaHUYECKOW DJHEPrHMM Tejla Ha IPUMEpPE pPaCTSHKEHUs
PE3UHOBOTO XKTyTa

PA3JIEJI 3 MoJiekyJisipHasi PU3HKA M TEPMOAMHAMHKA

19

Tema 3.1 OcHOBBI MOJIEKYJIAAPHO-KMHETHYECKOIi Teopun

OK 01. - OK
05., OK 07.

Copep:xaHue JeKIMOHHOTO MaTepHuaJsa:

OCHOBHBIE TIOJIO)KEHHUS MOJIEKYJIIPHO-KHHETHYECKOM TEOPHH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Juddysus. Xapakrep ABmkeHus U
B3aMMOJICHCTBUS YacTUl] BelecTBa. MoOJeNN CTPOEHUS ra30B, KHUIKOCTEH
Y TBEPJBIX TN ¥ 00BSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE ITUX MOJEIEH.
Macca wu pasmepel Monekyn. KonndectBo Bemecta. [locrosHHas
ABorazpo. TemnoBoe paBHoBecue. Temneparypa u ee uzmepenue. lllkana
temneparyp Llenscus. Mogens upeanpHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETHYECKOW TEOpHUHM HJeabHOrO Tasza. AOCooTHas
TEMIIEpaTypa Kak Mepa CpeJHEH KUHETHYECKOHl SHEpruu TeIIOBOIo
nBrokeHus yactun rasa. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenune MenneneeBa-Knaneiipona. 3akon [lanprona. M3ompomecchl B
HIeaTbHOM Ta3e C TOCTOSHHBIM KOJIMYEeCTBOM BemecTBa. I paduueckoe
MIPECTaBICHNE M30IPOIIECCOB: H30TepMa, H30X0pa, n3obapa

Coaep:xanue NpaKTHYECKUX 3aHATHIA:

MN3mepenne maccsl  Bo3gyxa KiaccHOM — komHare.  MccienoBanue
3aBUCHUMOCTH MEXJy MapaMeTpaMu COCTOSHHUS Ppa3peKeHHOTo rasa.
TexHuueckue yCTpoilcTBa M MPAKTUYECKOE NPUMEHEHHUE: TEPMOMETD,
Gapomerp

Copep:xanue JJa0opaTOPHbIX 3aHATHIA:

Jlaboparopras pabora 4. OnpeneneHne Macchl BO3ayXa B KIIACCHOM
1 | KoMHaTe Ha OCHOBE W3MEpEHHH o00beMa KOMHATBI, JABICHHUSI H
TeMIepaTypbl BO3yXa B HEil.
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Jlabopatopuass pabora 5. HccnemoBaHue 3aBHCUMOCTH —MEKIY
rmapaMeTpaMy COCTOSIHHS pa3peKeHHOTO rasa

2

Tema 3.2 OcHOBBI TEPMOIMHAMMKHU

OK 01. - OK
05., OK 07.

Copep:xaHue JeKIMOHHOTO MaTepHaJa:

Buytpennsas sneprus. Pabora m Temnonepemada. KomudecTBO TETIIOTHI
YpaBHeHnue TtemmoBoro Oamanca. [lepBoe Hawyamo TEPMOAWHAMHUKHL.
AnmabatHpIi Tpomecc. Bropoe Hawano TtepMoaWHAMUKH. TeruioBbIe
meuratenu. KIIJI temmoBoro meurartens. KoimdecTBo TemnmoTel W pabora.
BuyTpeHHsis  2Heprus  OJHOATOMHOTO  HJAeajJbHOrO  Taza. Bumisl
TerUIonepeadu: TerIONPOBOJHOCTh, KOHBEKIUS, H3JIyueHHUe. YIelbHas
TEIJIOEMKOCTh BellecTBa. KomudecTBO TEMmIOThl MpH TeIlonepeaaye.
[Monstue 006 aamabatHOM mporecce. [lepBBIii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne mepBOro 3aKoHa TEPMOJUMHAMHKH K  H30MpOLEccaMm.
I'paduueckas WHTEepOpeTanus  padoThI rasa. Bropoii 3aKOH
TEPMOJIVHAMHUKH.

Copep:xaHue J1a00paTOPHbBIX 3aHATHIA:
JlabopaTopHas pabota 6. VI3MepeHne yaeapHOH TeIIOeMKOCTH

Tema 3.3 ArperaTHblie cOCTOsIHUS BelecTBa U ()a3oBblie epexoabl

OK 01. - OK
05., OK 07.

Coaep:kaHue JIEKIHOHHOI0 MaTepHaja:

[MapooOpazoBanne ¥ KOHAeHcamwmsa. VcmapeHme ©W — KUIICHHE.
AOcomoTHas W OTHOCHTEIbHAs BIIAYKHOCTH BO3IyXa. HachIeHHBIIH
map. Y IenpHas TerioTa napoo0Opa3oBaHus. 3aBHCUMOCTD TEMIIEPATyPhI
KUIIEHUs OT AaByeHus. TBepaoe Teno.

Kpucrammuueckue u amopdHble Teima. AHHU30TPONHUS  CBOWCTB
kpuctamwioB. JKunkume kpucramisl. CoBpeMEHHBIE  MaTepHabl.
[lmaBneHMe M KpUCTAJUIM3ALMA. YJIeNbHAs TeIUIoTa IIIaBJICHUS.
CyOnumarusi. YpaBHEHHE TCIIOBOTO OaylaHCca

Conep:xanue NpakKTUYECKUX 3aHATHIA:

[Ipaktiueckast pabora: TexHUYeCKHWE YCTPOWCTBA U  MPAKTHUECKOE
[IPUMEHEHHUE: TUTPOMETP U TICUXPOMETP, KaJOpUMETp, TEXHOJIOTUHU
MOJIyYEHHUSI COBPEMEHHBIX MAaTE€pPHaJIOB, B TOM YHUCIIE HAHOMATEpHAaJOB, U
HAaHOTEXHOJIOTUHI

Coaep:xanue Ja00paTOPHBIX 3aAHATHIA:
JlabopaTopHast padoTa 7. OnpeneneHue BIaXHOCTH BO3/lyXa

PA3JIEJI 4 Dy1eKTpOAMHAMHUKA

29

Tema 4.1 DiekTpocTaTuKka

OK 01.- OK
05., OK 07.

Coaep:xaHue JIEKHHOHHOI0 MaTepuaja:

DnexTpusalus Tei. DIEKTPUUECKUM 3apsia. JBa BHUIa 3NEKTPUUYECKUX
3apsaoB. [IpOBOAHMKH, IUAJIEKTPUKA M TIOJNYNPOBOAHUKH. 3aKOH
COXpaHEHHS IEKTPHUECKOTo 3apsaa. B3anmoseiicTBue 3apsa0B. 3aK0H
Kynona. ToueuHBIHf »NEKTpUYECKHH 3apsiA. DJIEKTPUUECKOe IIoJIe.
HanpsokeHHOCTS  3nekTpuyeckoro moins. IlpuHIMm cymneprno3unuu
SJIEKTPUYECKUX TIOJICH.

JluEMKn  HampsDKEHHOCTH — BJeKTpudeckoro mois. Pabora  cun
JNIEKTPOCTaTH4ecKoro mnons. IloTeHnuman. Pa3sHOCT NOTEHIMATOB.
IIpoBOgHMKM W JUBJIEKTPUKA B JJEKTPOCTATUUECKOM  IIOJIE.
JunpnekTpuueckass MPOHUIAEMOCTb. JneKTpoeMkocTs. KonpeHcartop.
ONEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpa. OHEprusl 3apshKeHHOTO
KOHJIEHCATOpa

Copaep:xanue NPAKTHYCCKUX 3aHSTHIA:

N3MmepeHne 31eKTpOeMKOCTH KOHAEHcaTropa. TexXHHYecKHe yCTpOHCTBA U
IIPAKTUYECKOE IIPUMCHEHHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETP,
JJIEKTPOCTaTHYECKAs 3alllKTa, 3a3eMJICHHE JIEKTPOIIPUOOPOB,
KOHJICHCATOp, KONMPOBAJIbHBIN annapar, CTpyHHBIN IPUHTEP

Conep:xkanue J1adOpPaATOPHBIX 3aHATHIA:
Jlaboparopras pabota 8. M3amepeHne 3JIeKTpOeMKOCTH KOHIEHCATopa

Tema 4.2 [locTosiHHBII deKTPUUECKUH TOK. TOKH B pa3IHYHBIX cpeax

12

OK 01. - OK
05., OK 07.

Coz[epmalme JICKIIMOHHOT0 MaTepuaJja: |
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DJIeKTPUYECKUH TOK. YCJIOBHS CYLIECTBOBAHHS 3JEKTPUYECKOTO TOKA.
Wcrounnkn Toka. Cuna toka. [ToctosHHbI Tok. Hampspkenne. 3akon Oma
UL ydacTKa IMeNH. OJEeKTPHYECKOe COMpPOTHBICHHE. Y eNbHOE
COTIPOTHBIICHHE BEIIIEeCTBA. [ocnenoBarensHOE, mapaieNbHoe,
CMEIIaHHOE COCAMHEHHE IPOBOAHUKOB. PaboTa 3IEKTPUYECKOro TOKa.
3axon [xoynsa-Jlenna. MonHOCTB 3IEKTPHYECKOTO TOKA.

ConepixaHue NPAKTHYECKUX 3aHATHIA:

DNeKTPOABIDKYIIAs CHJIa M BHYTPEHHEE COIPOTHUBIICHHE MCTOYHHMKA TOKA.
3akon Oma Uil TOJIHOM (3aMKHYTOH) anekTpuyeckoil nemnu. KopoTkoe
3aMbIKaHHe. DJIEKTPOHHAs MPOBOJUMOCTb TBEPIBIX MeTaIoB. Pemenue
3a/a4

Copep:xanue Ja00paTOPHBIX 3aHATHIA:
JlaGoparopHas pabota 8. M3MepeHHe 1IEeKTPOEeMKOCTH KOHeHCcaTopa

Copep:xaHue JEeKIIMOHHOTO MaTepHaJa:

3aBUCUMOCTh COTIPOTHBIICHUS METaJuIOB oT TeMIepaTyphl.
CBepXIpOBOAUMOCTb. DJIEKTpUYecKuit TOK B Bakyyme. CBoiicTBa
3MeKTPOHHBIX IydkoB. IlomympoBoganku. CoOCTBEHHass W IIpUMECHas
MPOBOUMOCTh HOJTYIIPOBOTHHUKOB. CoiicTBa p-h-miepexona.
[TomynpoBoHUKOBBIE TPHOOPBHL. DJEKTPUUCCKHH TOK B pacTBOpax H
pacruiaBax NIEKTPOIIUTOB. OnexTpoauTHYeCKas JIVCCOIMATIHS.
OnekTponau3. DJEeKTpudeckuil TOok B Trazax. CaMOCTOSTENbHBI U
HECaMOCTOSITeNIbHBIN pa3psa. Monnus. [lnazma

Copaep:xaHue NPaAaKTHYECKUX 3aHSITHIA:

IIpaktuueckas pabora: TexHHYeckHe YCTpoOWCTBA M IPAaKTHYECKOE
IPUMEHEHUE: aMIIEPMETpP, BOJBTMETP, PEOCTaT, MCTOYHUKH TOKa,
ANIEKTPOHArpeBaTENbHbIE TMPHOOPBI, AJIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAaKyyMHbIM  JUOJ, TEPMHUCTOPBl U
(hoTOPE3UCTOPBI, MOJYNPOBOAHUKOBBIN MO/, TaJIbBAaHHUKA

Conep:xkanue J1adopaTOPHBIX 3aHATHIA:

JlabopaTopHast paboTa 9. MI3ydyeHne cMEmaHHOTO COSTMHEHHS PE3UCTOPOB.
Jlabopatoprast pabora 10. VI3smMepeHHWe JIEKTPOIBMKYIIECH  CHIIBI
MCTOYHMKA TOKA U €T0 BHYTPEHHETO CONPOTHBIICHUS.

JlabopatopHas pabota 11. Habmonerne snexTponusa

Tema 4.3 MaruuTHoe noJjie. JJeKTPOMATHUTHASI HHAYKIUS.

10

OK 01.- OK
05., OK 07.

Coaep:xaHue JIEKHHOHHOI0 MaTepuaja:

IlocTossHHBIE MarHuTHl. B3amMoJeicTBHEe IOCTOSHHBIX MArHUTOB.
MaruutHoe none. Bektop MarHuTHOM —uHAYKUMH. [IpuHIMD
CYNEepHo3uIMA MarHUTHBIX Moie. JIMHMM MarHuTHON WHIYKUWHU.
KapTuna nuHu# MarHMTHOW WHIYKITMH TOJISI TIOCTOSIHHBIX MAarHHUTOB.
MarautHoe MoJie TMPOBOJHMKA C TOKOM. KapTWHa IMHUN MHIYKIIUU
1 | MarHUTHOTO MOJSI JUIMHHOTO MPSIMOTO TPOBOJHWKA M 3aMKHYTOTO
KOJIBIIEBOTO TMPOBOJHHUKA, KATymku ¢ TokoM. OmbsIT Ipcrena.
B3aumoneilictBue npoBoAHUKOB ¢ TOKOM. Cuia Ammepa, ee MOAyJb U
Hanpasienue. Cuna JlopeHua, ee Moysib U HampaBieHHe. JBHXKeHUE
3apsHDKEHHON YacTHIBI B OJTHOPOJHOM MarHHUTHOM moiie. PaboTa cribl
Jlopenua. fIBneHue 31eKTpOMarHiTHOM HHAYKIIMH.

Ilorox BexkTOpa MAarHMTHOW WHIYKIUH. OJIEKTPOABIDKYIIAS CHIIa
HHAYKIUH. 3aKOH 3JIeKTpoMarHUTHOW uHAaykuuu Papazned. Buxpesoe
JNEKTPUYECKOE MoJe. OIEKTPOABMXKYIIAas CUIa HMHAYKIUH B
2 | IpOBOJHMKE, ABMKYIIEMCS OCTYATELHO B OJHOPOJIHOM MarHUTHOM
none. IlpaBuno Jlenna. MHaykTUBHOCTH. SIBI€HME CaMOWHIYKIIUU.
ONEeKTPOABIKYIIAS CHJIa CAMOMHIYKIIMHA. DHEPTHUsS MAarHUTHOTO IO
KaTyIIKU C TOKOM. DJIEKTPOMAarHUTHOE TOJIe

Conep:xanue NpakKTUYECKUX 3aHATHIA:

IIpaktudeckas pabora: TexHUUECKHEe YCTPOWCTBA H MPAKTHIECKOE
MIPUMEHEHHE: TIOCTOSHHBIE MATHUTHI, AJIEKTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHUILl, UHIYKIIMOHHAs M1€Yb

Copep:xanue JJa0opaTOPHbIX 3aHATHIA:

1 Jlaboparoprast pabora 12. HccnenoBaHue AeHCTBUSL ITOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM.

2 | Jlaboparopnass pabora 13. l3yueHue SBICHUS BJICKTPOMarHUTHOMN
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| WHIYKIUS

PA3JIEJI 5 KoJsieGanusi M BOJTHBI

55

Tema 5.1 Mexannvueckue u IIEKTPOMArHUTHBIE KoJIe0aHusd

14

OK 01. - OK
05., OK 07.

ConepixaHue JJeKIMOHHOIO MaTepuaJia:

KonebatenpHast cucrema. CBOOOJHBIE MEXaHHYECKHE  KOJICOAHMS.
l'apmormdeckne konebanmsa. Ilepwmox, dacTtoTa, ammmryna u ¢asza
komebannit.  [IpyXWHHBIE ~ MasTHHK. MaTeMaTHYecKHid  MAasTHUK.
YpaBHeHHEe TapMOHHYECKHX KojeOaHmid. [IpeBpamieHue >HEpruM mpu
rapMoHHYecKknx Konebanusx. KomebarenpHbli KoHTYp. CBOOOIHBIE
JJIEKTPOMAarHUTHBIE KoJieOaHMs B WJIEallbHOM KOJEe0aTeJIbHOM KOHTYpE.
AHanorust Mex1y MeXaHHYeCKUMH W 3JIEKTPOMAarHUTHBIMH KOJICOaHUSIMHU.
@®opmyna TomcoHa. 3akOH COXpaHEHUs] OJHEPrMH B  HACAILHOM
KosebaTenbHOM KOHType. llpencraBieHne O 3aTyxalomMX KoJeOaHMsX.
BeiHyX/IeHHBIE MexaHuueckue KojeOaHus. Pe3zonanc. BwIHYXIeHHbIE
JNeKTpOMarHuTHele KoneOanus. IlepemeHHbld TOk. CHHYcOMIaNbHBINA
MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOIO TOKa. AMIUIMTYAHOE U
JEeWCTBYIOIlCe 3HAYEHHE CHJIBI TOKAa W HampsHkeHUs. Tpanchopmarop.
[IpomsBoacTBO, Tmepenadya ¥ MOTPEOJEHHE BIICKTPHUYECKOH OSHEPrHH.
OKOJMIOTHYECKNE PHUCKH TPH TPOM3BOACTBE 3JCKTPUYECKOH HSHEPTHH.
KynpTypa HCnonb30BaHus 3IEKTPOSHEPTHUH B TIOBCEJHEBHOH JKH3HU

Coaep:xanue NpaKTHYECKUX 3aHATHIA:

[Ipaktiueckast pabora: TexHUYECKHME YCTPOWCTBA U  MPAKTHUECKOE
[IPUMEHEHUE: D3JIEKTPUYECKUM 3BOHOK, I'€HEpaTop IEPEMEHHOIO TOKa,
JIMHUMU 3JIeKTponepesay

PyGe:kHblii KOHTPOJIb

Coaep:xkanue JadopaTOPHBIX 3aHATHIA:

1 Jlabopatopnass pabora 14. HccienoBaHue 3aBHCHMOCTH TEPHOAA
MaJIbIX KOJ'Ie6aHPII7[ I'py3a Ha HUTHU OT JJIMHBI HUTU U MACChI I'py3a.

JlabopaTopHnas padota 15. McciaeqoBanue nepeMEeHHOTO TOKa B IICTTH U3
TIOCJIEI0BATENILHO COCJMHEHHBIX KOHJICHCATOpa, KaTYIKU M PE3UCTOpa

2

Tema 5.2 MexaHu4ecKue U 3JIEKTPOMATHUTHBIE BOJTHbBI

12

OK 01. - OK
05., OK 07.

Coz[epmamle JICKIIMOHHOT'0 MaTepuaJja:

MexaHH4YeCKHe BOIHBI, yCIOBHA pacipocTpanenus. Ilepuoa. CkopocTts
1 | pacripocTpaHeHuss W jAnMHA BOJNHEL [lomepedHsle M TPOIONBHBIE
BoJHbL. MHTepdepernus n tudpakiys MEXaHHISCKUX BOJIH.

3Byk. CxopocTs 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
2 | DyIeKTpOMarHUTHBIE BOJIHBI. YCIOBUS W3IIyYCHMS 3JIEKTPOMArHUTHBIX
BOJIH.

B3aumnas opuenrauus Bektopos E, B, v B 35eKTpOMarHUTHON BOJIHE.
CBoiicTBa DIIEKTPOMArHUTHBIX BOJH: OTpPaXKEHUE, MPEIIOMIICHHE,
3 | nonspuzanys, Iudpaxnus, HHTEep(hEePEHIHs. CkopocTb
9JIEKTPOMArHuTHeIX  BOiH. [llkama  37M€KTpPOMAarHUTHBIX — BOJIH.
IIpumeHeHne HIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpunnuns paguocBa3u u TEJICBUICHMUSL. Pagnonokanus.

4 o
ONeKTpOMarHUTHOE 3arps3HEHNE OKPY KAIOLIEH cpeibl

Copaep:xanue NpaKTHYECKUX 3aHATHIA:

IIpaktudeckas paborta: TexHHUECKHE YCTPOWCTBA W MPAKTHUECKOE
1 | mpumenenue: MY3bIKQJIbHBIE WHCTPYMEHTHI, YIbTpa3ByKOBas
JIMarHOCTHKA B TEXHUKE U MEIHUIIHE

IIpaktudeckas paborta: TexHHUECKHE YCTPOWCTBA M MPAKTHUECKOE
2 | mpuMeHeHue: panap, paauoNpPUEMHUK, TEIECBU30p, aHTCHHA, TeIe]oH,
CBY-neub

Tema 5.3 OnTuka

29

OK 01. - OK
05., OK 07.

Conepmaﬂue JICKIIMOHHOT'0 MaTepuaJja:

1 I'eomeTpuueckas onrtuka. [IpsiMoniHEiiHOE pacrpocTpaHeHHe CBETa B
OJTHOPOJIHOH cpefie.

JIyu cBerta. Toueunblii ucrouHuk cBera. OTpakeHHE CBETa. 3aKOHBI
2 | orpaxeHust cBeTa. [locTpoeHHe H300pakeHHII B IUIOCKOM 3EpKalie.
[Ipenomienue cBeta. 3aKOHBI IPEJOMIICHUS CBETA.
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Copaep:xaHue NPAKTHYCCKUX 3aHSITHIA:

AbGcomroTHBIN NOKa3aTenb npenomiieHus. [lonHoe BHyTpeHHEE OTpaKeHHE. 2
IIpenenbHbIi yros MoJIHOrO BHYTPEHHETO OTPAKEHUSI.
ConepixaHue JJeKIIMOHHOIO MaTepuaJia:
Hucnepcusi  cBeta. CnoxHBIE coctaB Oemoro cBera. LlBer.
1 Cobupatomniie W paccenBaromme JIWH3BL ToHKas nuH3a. DOKycHOE 2
paccTosHME W ONTHYEeCKas cuiaa TOHKOM JwmH3blL. IlocTpoeHue
n300pakeHMi B COOMPAIOIINX 1 pAaCCEHBAIONIIX JIMH3aX.
2 ®opMmyna TOHKOW JIMH3bI. YBEJIWYEHUE, AaBaeMoe JUH30M. IIpeneinst 2
MIPUMEHHUMOCTH F€OMETPUIECKON ONTHKH.
Hudpaxmust cBeta. JnuppaknuoHHas perreTka. YCIoBHe HaOIOIeHUSI
3 | TIaBHBIX MakCHMYMOB IpW MaJ€HHH MOHOXPOMAaTHYECKOro CBETa Ha 2
JudpakiHoHHYI0 pentetky. [Tonsipuzauus cBeta
ConeprkaHue MPaKTHYECKHX 3aHATHIA:
BonHoBas ontuka. Murepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
1 VYcnoBust ~ HaOmofeHWsT ~ MakCUMyMOB W MUHHMYMOB B 2
nHTEep()EPEeHINOHHON KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHHKOB.
2 [MpakTuyeckue paboOTHI: 2
HaGmonenue aucnepcun cBerta.
TexHu4eckue yCTpOWCTBa M MPAKTUUECKOE NPUMEHEHUE: OYKH, JIyma,
3 | doToammapaTr, NPOEKIHOHHBIH ammapar, MHKPOCKOIN, TEJIECKOI, 2
BOJIOKOHHAsI ONTHKA, AM(PPaKIIOHHAs pelIeTKa, MOIIPOU, TEIECKOI
Coaep:xanue J1adOpaTOPHBIX 3AHATHIA:
1 JlabopaTtopnast pabora 16. OmpeneneHue MoKa3aTes MPEIOMIICHHUS 4
CTEKJIA.
2 JlabopaTopnast pabora 17. HccrmemoBaHme CBOICTB H300pa)keHUil B 4
nH3aX. [TocTpoeHne n300pakeHHs: TOHKOH JIMH3BI
3 | JlaboparopHas pabota 18. Habmonenne nucnepcun cBeTa 3
PA3JIEJI 6 OcHOBBI ClIeNHATbHOI T€OPHH OTHOCHTEIbHOCTH 6
Tema 6.1 OcHOBBI CHELHAJIbHOI TEOPHH OTHOCHTEJIbHOCTH 6 OK 01., 0K 02,,
. p OK 04., OK 05.
ConepixaHue JJeKIMOHHOTO MaTepUaJIa:
I'paHuIBl TPUMEHUMOCTH KJIACCHYECKOH MexaHWKH. [locTynarsl
1 | ceunanpHOl TEOPHHM OTHOCHTENHLHOCTH: WHBAPHAHTHOCTh MOJYJIS 2
CKOPOCTH CBETa B BAKYyMe, IPUHIIUI OTHOCHTEJILHOCTH DHHIITEeHHA
2 OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH. 3aMe/JIeHHE BPEMEHH U 2
COKpaIleHUEe JUIMHBL. DHEPrHs U UMITYJIbC PEIISITUBUCTCKOM YaCTHIIBL.
CopeprkaHue NPaKTHYECKUX 3aHATHIA:
CBsi3b Macchl C DJHEprued M HMIIYJIBCOM PENSTHBUCTCKOM YaCTHIIBL. 2
DHeprus nokos
PA3JIEJI 7 KBanToBas ¢pusznka 30
T 719 N 8 OK 01. - OK
ema 7.1 DjieMeHTbI KBAHTOBOW ONTHKH 05.. OK 07.
ConepixaHue JJeKIMOHHOI0 MaTepUaJIa:
®otonsl. ®opmyna [Inanka cBs3u 3HEprun (GOTOHA C €r0 YaCTOTOM.
1 Ouneprusi u wuMmnynsc  QortoHa. OTKpbITHE ¥ HCCIEIOBaHHE 2
¢dorosdpdekra. Ompbitel A.I'.  CroneroBa. 3axoHbl (oToaddexra.
Ypasuenue Ditnmreiina s poroapdexra.
2 "KpacHas rpannna" ¢orosddekra. JlaBnenue csera. Ombirer I1.H. 2
JleGeneBa. Xumudeckoe IeHCTBUE CBETA.
ConeprkaHue NPaKTHYECKHUX 3aHATHIA:
1 TexHndyeckue  ycTpoWCTBAa M TPAKTHYECKOE  NPHMEHEHHE: 2
(oToareMeHT, HOTOAATIHK,
2 TexHn4eckue yCTpOHCTBa M NPaKTHYECKOE NPHMEHEHHE: COJHeYHas 2
Oarapesi, CBETOINO
OK 01., 0K 02.,
Tema 7.2 CTpoeHue aroma 10 OK 04., OK 05.,
OK 07.
CopnepixaHue JeKIIMOHHOIO MaTepuaJia:
Mopens atroma Tomcona. OmbiThl Pesepdopnma mo paccesHUIO -4acTHIl. 2

IInanerapuas mozaens atoma. [locrynatel bopa. M3znydenne u nornomnienue
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(hOTOHOB NpH MEpexoJie aToMa ¢ OJJHOTO YPOBHS SHEPTUH Ha Ipyroi. Bupl
CIIEKTPOB.

ConepixaHue NPAKTHYECKUX 3aHATHIA:
CriekTp ypoBHEH SHEprHH aToMa BOAOpoAa. BomHOBBIE CBOWCTBA YACTHII.
Bouansl ne bpoiing. KopnyckynsipHO-BOIHOBOH Ayanu3M.

ConepixaHue JJeKIMOHHOIO MaTepuaJia:

CnoHTaHHOE W BBIHYXJAEHHOE m3MydeHHe. [udpaxuns s51eKTpoHOB B
KpHCTaUIaX. YCTPOWCTBO M NPUHIWII paboTHl Ja3epa. TexHUUeCKue
YCTPOWCTBA M MNPAKTHYECKOE IPUMEHEHHE: CIIEKTPalbHBI aHaIu3
(cekTpockon), Ja3ep, KBAaHTOBBIH KOMIIBIOTED

Copep:xanue Ja00paTOPHBIX 3aHATHIA:
JlabopaTopHast padota 19. HaGmonenue TuHe4aToro cnekTpa

Tema 7.3 ATOMHOE sIAPO

12

OK01., 0K 02,,
OK 04., OK 05,
OK 07.

Cozlep)lcalme JICKIIMOHHOTI'0 MaTepuaJja:

OKCIIEpUMEHTBI,  JOKA3bIBAIOIIHE  CIOXKHOCTH  CTPOEHHs  sfpa.
OTtkpeiTHe paguoakTUBHOCTH. OmbiThl Pesepdopaa mo ompeaencHuo
cocTaBa paguoaKTUBHOTO m3nyueHus. CBoiicTBa anbga-, Oeta-, ramMmma-
1 | menydeHus. BimsiHue paguMoakTHBHOCTH Ha JKHBBIE OPraHU3MBIL.
OtkpeiTHE TpoTOHa ¥ HelTpoHa. HyknoHHas Mozens  sapa
IeiizenOepra-MBanenko. 3apsax sapa. MaccoBoe gncio siapa. M3oTons.
Anpda-pacnan. DIeKTpOHHBIN W TO3UTPOHHEIH OeTa-pacna.

OHeprust cBS3M HYKJIOHOB B snpe. Snepueie cuibl. [ledekt maccw
sapa. SnepHble peakiuu. JleneHue U CUHTE3 sifep. S AepHblil peakTop.
Tepmosinepublit  cunte3. [IpoOneMbl M THEPCHNEKTHBHI  SAEPHOU
SHEPreTHKH.

OKOJIOTHYECKHE AaCHeKTHl SIEPHOW DHEPreTHKH. OJeMEHTapHbIe
yacTubl. OTKPBITHE TTO3UTPOHA. MeTOAbl HAOIIOICHNST ¥ PETHCTPALIUN
3JeMeHTapHblX  yactul.  (DyHHaMeHTanbHBIE  B3aUMOJECHCTBUA.
EnuHCcTBO (hM3nveckoi KapTHHBI MUpa

Copepxanne yaueOHOTo MaTepuana 6

OKCIIEpUMEHTHI,  JOKA3bIBAIONIHE  CIOXKHOCTH  CTPOEHHS  sfpa.
OtkpoiTHE paanoakTUBHOCTH. OmbITel Pesepdopna mo ompeneneHnio
4 | cocTtaBa paguoaKTUBHOTO M3sydeHus. CBoiicTBa anbga-, 6era-, raMma-
n3TydeHus. BiuMsHHE pPagMoaKTUBHOCTH HA JKUBBIE OPTaHU3MBIL.
OtkpblTHe TpoTOHa ¥ HelTpoHa. HykioHHas Mozens sapa
I'eiizenOepra-lBanenko. 3apsa sapa.

Coaep:xanue NpaKTHYECKUX 3aHATHIA:

MaccoBoe uucnmo siapa. M3oromel. Amnbda-pacman. DNeKTPOHHBIH U
1 | HO3UTPOHHEIIA Oera-pacma. Tl'amma-uznydenue. 3aKkoH
palOaKTHBHOIO pachaja.

[IpaxkTryeckue paboOTHI:

HccnenoBanne TpekoB YacTHII (110 TOTOBBIM (hoTorpadusm).
Texnuueckue YCTpoOiCcTBa u MIPaKTHUYECKOE IIPUMEHEHHUE:
¢dboTtosnement, (GOTOAATUYMK, COJIHEUHast Oarapes, CBETOIHO],
CIIEKTPOCKOI, Jla3ep, KBAHTOBBIM KOMIIBIOTEP, JO3MMETp, Kamepa
Bunbcona, siiepHBbIi peakTop, aToMHasi bomba

PA3/IEJI 8 DJieMeHThI ACTPOHOMMH U ACTPOPU3NKH

21

Tema 8.1 JiieMeHTBI ACTPOHOMMH H ACTPOPUINKH

21

OK 01.- OK
03., OK 05., OK
07.

Conepmaﬂue JICKIIMOHHOT'0 MaTepuaJja:

Otansl pa3BUTUS acTpoHOMUM. IIpukinanHoe M MUPOBO33pPEHUYECKOE
3HAUeHWE acTpoHoMHMH. Bun 3BesgHoro Heba. Co3Be3nus, spKHe
3Be3/bl, IUIAHEThl, UX BUAUMOe ABWKeHHE. CoOJHEYHas CUCTEMA.
[1naHeTs! 3¢MHOH MPyMIbL.

ILmanerei-ruranTel. Magbeie Tena ConHeuHolr cucteMbl. CouHIE,
dbotochepa u armocdepa. CosHewHast aKTUBHOCTh. VICTOUHUK SHEPTHH
2 | ConHua u 3Be3]. 3Be3Jbl, MX OCHOBHbBIC XapakTepucTuku. [Juarpamma
"CIIeKTpaJIbHBIN  KJ1acc - CBETHUMOCTB". 3Be3Asl  TUIABHOM
MOCJICI0BATEIbHOCTH.
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3aBHCUMOCTL  '"Macca - CBETHMMOCTHL" I  3B€3]  TJIaBHOM
3 TOCIIeZIOBaTeIbHOCTH. BHyTpeHHee crpoeHue 3Be3n. CoBpeMEHHBIE
MIPECTaBICHAS O MPOUCXOXKACHWH u HBoitonmu CoiHIA W 3BE3NI.
DTarsl KU3HA 3BE3I.

Mneunsrit  IIyte - nHama Tamaktmka. CrnmpamsHas CTPYKTypa
4 | TamakThKW, pacmpeneieHne 3Be3l, raza W UM, [lmockas u
cepuueckas moacucreMsl ['anakTiky PagnoragakTHKH U KBa3apsl

Coaep:kanue NpaKTHYECKUX 3aHATHIA:
[Tonoxenue n amxenne Comnana B ["anmakTike. THIIBI TAIAKTHK.

Copep:xkaHue JeKIMOHHOTO MaTepHaJsa:

YepHble ABIPBL B sapax ranaktuk. Beenennas. Pacmmpenue BceeneHHOM..
Teopust bBosbimoro B3peiBa. PenukroBoe wu3mydeHue. MacmrabHas
cTpyktypa Bcenennoit. Meraranaktuka. Hepemiennsle  npoOiaeMbl
aCTPOHOMMUH

ConepixaHue NPAKTHYECKUX 3aHATHIA:
3axoH Xa006mna. Pazberanve rajlakTuk

Conep:xkanue JadopaTOPHBIX 3aHATHIA:

JlabopaTtopnast pabora 20. HaOmromeHus HEBOOPY)KEHHBIM TIJIa30M C
UCIIONIb30BAHUEM  KOMIIBIOTEPHBIX — MPUJIOKEHUN Ui OMpeeleHUs
MOJIOKEHHsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbBIC
co3Be3uss CeBepHOro MONyIIApHsl U IPKHUE 3BE3/IbI

JAuddepeHniupoBaHHblii 3a4eT
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4. VCJIOBUSI PEAJIN3ALIUM PABOYEI IPOTPAMMBI YUEBHOI
JUCHUIINHDBI

4.1 TpeOoBaHMsA K MUHUMAJIBLHOMY MAaTEePHAJbLHO-TEXHUYECKOMY 00ecrne4eHHI0
Jis peanu3anuu mporpaMmbl y4eOHOM JTUCIUTUIMHBI HEOOXOAUMBI CIEAYIONTHE TOMEIICHUS:

1. B-19 KaGuner pu3uku U MaTeMaTHKW - ydyeOHas ayJuTOpUs IJIS MPOBEICHHS 3aHATHI
BCEX BHUJOB, MPEIYCMOTPEHHBIX O0Opa30BaTEJIbHOW MpOrpaMMoi, B TOM YHCIIE
TPYNIOBBIX U UHIUBUIYaIbHBIX KOHCYIbTALMN, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON
aTTecranuu. YueOHas meOenp Ha 48 mocagodHbIX MecT: mapra 4-x MecTHas — 12 mr.;
kadenpa HacTonbHas — 1 WIT.; CTOJ MpenojaBaTes ¢ AUMKAMU JJs XpaHeHus — 1 miT.;
CTyl mpenojaBarens — | mrT.; gocka kiaccHas — 1 mT. KommbiorepHas TexHHUKA:
Hoytoyk Asus x5401, 15.6, intel core i3 5005u 2.0 GHz, O3Y 416, SSD 512 T6.
Mynerumennitaas Texauka: 3kpas Elite Screens M119WS1; npoekrop Epson EB-X18.

4.2 Hepeqeﬂb JIMICH3UOHHOT'0 MMporpaMmMHoOro odecneyeHu

1. Mozilla Firefox - 6pay3zep
2. MoiiOduc - opucHbIi maker
3. Foxit Reader - mporpamma st mpocMoTpa J0KyMeHTOB B (hopmare PDF

4.3 UndopmanuonHoe odecrnieyeHne 00ydeHust
4.3.1 OcHoBHas JUTEpaTypa

1. JlorBunenko, O. B., ®usuka + ellpunoxenue : yuebnuk / O. B. JlorBuaenko. — MockBa
: KunoPyc, 2026. — 437 c¢. — ISBN 978-5-406-15042-9. — URL:
https://book.ru/book/958981

2. Tpopumosa, T.M. dusuka ans mnpodeccuii M CHENMATBHOCTEH TEXHUYECKOTO MU
€CTECTBEHHO-Hay4HOTro npodwuieit : yuedbHoe nocodbue / T. Y. Tpodumosa, A.B. dupcos.
- M. : Axanmemus, 2012. - 400 c. - (HauanpHoe u cpemHee mpodhecCHOHATBEHOE
obpaszoBanmue). - ISBN 978-5-7695-6812-1 : 527-00. 15

3. Tpodumosa, T.M. Puszuka mns npodeccuii M CHEUATBHOCTEH TEXHUUYECKOTO MU
€CTeCTBEHHO-Hay4yHoro mnpoduiei. COopHUK 3amay : ydyeOHoe mocobue / T. U.
Tpodumona, A.B. @upcos. - M. : Akagemus, 2012. - 288 c. - (HauanpHoe U cpennHee
npodeccuonanbHoe oopazoBanue). - ISBN 978-5-7695-6777-3 : 395-00. 15

4.3.2 JlonoJiHUTE/IbHAA JINTEpaTypa (BK/I0Yasi epuOAMYecKHe U31aHUsT)

1. [mutpuena, B.®. ®usuka 1s npodeccuii U crnenuanbHOCTe TEXHUUECKOro Mpopuis,
KonTponbhble Mmatepuansl : yuebHoe nocodue / B. ®@. JImutpuesna, JI.M. Bacuibes. - M. :
Axanemus, 2012. - 112 c. - (HavanpHOe U cpeaHee npodeccrHoHaabHOe 00pa3oBaHue). -
ISBN 978-5-7695-8127-4 : 244-00. 5

2. JlorBunenko, O. B., ®uszuka. [Ipaktukym : yuebnoe nocobue / O. B. JlorBuneHko. —
MockBa : KnoPyc, 2025. — 358 c. — ISBN 978-5-406-14517-3. — URL:
https://book.ru/book/957431

3. Tpodumona, T.N. Kypc ¢pu3mku ¢ mpuMepaMu perieHus 3a1ad B 2-X TOMax : YICOHHK.
T. 2/ T. U. Tpopumona, A.B.@upcos ; T.U.Tpopumona, A.B.dupcos. - M : Knopyc,
2010. - 384c. - ISBN 978-5-406-00341-1 : 400-00. 2
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4. Tpodumosa, T.U. Kypc ¢pusmku ¢ mpuMepaMu petieHus 3aaad B 2-X Tomax : yueOHuk. T.
1/ T. U. Tpodpumonra, A.B. ®upcos ; T.M. Tpopumona, A.B. ®upcos. - M : Knaopyc,
2010. - 584c. - ISBN 978-5-406-00340-4 : 400-00. 2

4.3.3 Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. DBC «Book.ruy, https://www.book.ru/
2. OBC «Jlanby, https://e.lanbook.com/

4.3.4 UnTepHeT-pecypcebl

1. https://moomfo.ru/ MockoBckoe ¢Gu3nYecKoe OOIMECTBO — COTPYAHHYECTBO YYEHBIX,
npernoaaBaTesei U CTYJACHTOB
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5. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TACIATITAHBI

Kon

(I)OprI U ME€TOAbI OLICHKH
KOMIICTCHIINH

YCTHBIH, GPOHTAIBHBINA W/WIIN IMCBMEHHBIH OIPOC;

HaGumoienue 3a BBIOJIHEHUEM PAKTHYECKOH paOoThI;

[ToaroroBka M BEICTYIUICHHE C JOKJIAJIOM, COOOLICHUEM, ITPE3CHTaIHEH;

OK 01. KonrponbHas pabdora;

IIpomexyTouHast aTTeCTaLMS;

WnTtepnperanns pe3ysnpTaToB HAOMIOAECHMH 3a AEATEIBHOCTHIO OOYYaIOIIErocs B IpoIecce
OCBOCHHSI 00pa30BaTEIHHON IPOTPaMMEI

YcTHBIH, GpOHTATBHBIN W/WIH THCEMEHHBIH 0IpOC;

HabmoneHne 3a BRINOITHEHHEM IIPAKTHIECKOH paboTEI,

IToaroroBka 1 BEICTYIUICHHE C JOKJIAJIOM, COOOICHUEM, TIPE3CHTAUEH;

OK 02. KontponsHas pabora;

[IpomexyTouyHas aTTecTanus;

Wurepnperanyst pe3yabTaTOB HAOJIONCHHUH 3a JESATENbHOCThIO OO0ydarolerocs B Mpolecce
OCBOCHHMS 00pa30BaTeIbHON NPOrpaMMBbI

YcTHBIH, GpOHTATBHBIN W/ WM THCBMEHHBII O1Ipoc;

HaGumioienue 3a BBINONIHEHUEM IPAKTHYECKOH paboThI;

IToaroToBka U BBICTYILICHHE C AOKIAJ0M, COOOIICHUEM, IPE3CHTAIUCH;

OK 03. KonTtponpHas padora;

[IpomexyTouHas aTTecTaIys;

Wnteprperanns pe3ysibTaToB HAOMIOAECHMH 3a AEATEIBHOCTHIO OOydYalomerocs B Ipolecce
OCBOCHHSI 00pa30BaTEIbHON IPOrPaMMEI

YcTHBIH, (pOHTATBHBIA W/WIH THCEMEHHBIN OIPOC;

HabmroneHne 3a BRIOIHEHNEM MIPAKTHIECKOH PaOOTHI;

[ToaroroBka M BEICTYIUICHHE C JOKJIJIOM, COOOIIIEHHUEM, TTPE3CHTAINEH;

OK 04. KonrtposbHas pabora;

[IpomexyTouyHas aTTecTanus;

WuTepnpeTtanus pe3ynpTaToB HAOMIOACHHUH 3a JESATEIBHOCTHIO OOydaloIlerocs B IIpoliecce
OCBOCHHMS 00pa30BaTeIHLHOMN NPOrpaMMBbI

YcTHbIH, (pOHTABHBIN W/ WM TUCBMEHHBI O1Ipoc;

HabnroneHue 3a BBITOJIHEHHEM MPAaKTHYECKOH paboTHI;

IToaroToBka u BBICTYIIEHUE C IOKJIAJIOM, COOOIIEHHEM, IPE3EHTaIINE;

OK 05. KontponsHas padora;

IIpomexxyTouHas arTecranus;

WnTtepriperanus pe3ysibTaToB HAOMIOAEHMH 3a AEATEIBHOCTHIO OOydYaromerocs B Ipolecce
0CBOEHHsI 00pa30BaTEIHHOM IPOrPaMMEI

YcTHBIH, GPOHTATBHBIN W/WIH THCEMEHHBIN OIPOC;

Hab:monenne 3a BBIIOIHEHWEM MTPAKTHYECKOH PaOOTBI;

IToaroToBKa M BBICTYIUICHHE C TOKJIAZ0M, COOOIICHUEM, TPE3eHTAIHEH;

OK 07. KonTponbnas pabota;

[IpomexyTouyHas aTTecTanus;

WuTepnperanus pe3ynbTaToB HAOMIONCHWH 3a JEATEIBHOCTHIO OOYUaIOIIerocs B IIpoIecce
OCBOCHHS 00pa30BaTEIHLHOMN MPOrpPaMMBI

Kputepun oneHuBaHusi 3HAHUHA CTYAEGHTOB YMEHHUH, HAaBBIKOB H (WJIHM) ONbITa
AeATeIbHOCTH, XapaKTepUu3yIMX 3Tanbl JOPMUPOBAHUSA KOMIIETEHINH:

- 3HaHHS 00YYArOIIETOCs MPOBEPSIOTCS, MO WHIUBUIYATILHON OIIEHKE, KaueCTBa MOJITOTOBKU —
pEelTHHTa CTYyJEeHTA.

- BCE BUJIBI YUCOHOH AesATENHHOCTH OlleHnBaroTcs 1o 100-0amipHOM mikae:

«otuaHOY - oT 90 mo 100 6aos;

«xopormio» - ot 76 1o 89 6anios;

«YAOBIETBOPUTENBHO» - 0T 61 10 75 6annos;

«HEYAOBJIETBOPUTENILHO» - 60 0aIOB U MEHEe.
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Texymuii KOHTPOJIb yCHeBaeMOCTH (TEKyllash aTTecTalys M0 AUCLUUIUIMHE) MO JUCLMILIMHE
OCYILECTBIISICTCSI IIyTEM OLICHWBaHMS DPA0OTHl CTyAEHTa Ha J1a0OpPaTOPHBIX, MPAKTUYECKUX
3aHATUAX, CCMHUHaApax MW IIp. OLIGHI/IBaIOTCSI TAKXKXC PpC3yJibTaTbl CAa4u KOJIJIOKBUYMOB,
CEMECTPOBBIX pabOT, KYpPCOBBIX MPOEKTOB U PadOT, KOHTPOJIBHBIX PA0OT U JPYTrUX 3aJaHUi MO
OpraHU3yeMOI CaMOCTOATEIbHON paboTe U T.J.

IIpome:xyTounasi arrecramusi (UToroBas arrecrauuss 1o jucuumuinHe). K urtorosoi
aTTeCTalluy O JUCLHUIUIMHE JOIMYCKAIOTCs CTYIeHThl, HabpaBuye o qucuuiuinae 40-60 6amios
B TEUEHUE CEMeCTpa. B HCKIIOUHUTENBHBIX CIIydasx, C Pa3pellIeHusl 3aBeIyIOIIEro y4eOHOil
YacThIO, BO3MOXEH JIOIYCK K aTTeCTallUH CTYJCHTOB, HAOpaBLIMX 110 UTOraM cemectpa meHee 40
0auioB (IpW YCIIOBHH BBINOJIHEHUS] BCEX YCTAaHOBJCHHBIX BHJOB Y4YeOHBIX IMOPYYCHHMIA), C
00s13aTeJIbHBIM BKIIIOYEHUEM IIPH aTTECTAL[MH JONIOJHUTEIbHBIX BOIPOCOB

[TonoxurenbHast OLIEHKA HA UTOTOBOM aTTECTALlMU 110 JUCIUIUIMHE ONPEJCIIEHAa B HHTEPBAJIE OT
15 no 40 GamnoB, ogHAKO, YTOOBI MOIXYYUTh IO JUCHUIUIMHE YIOBIETBOPUTEIbHYIO OLIEHKY, B
CyMMe (B CEMeCTpe U Ha SK3aMEHE WJIM 3a4eTe) HeoOXoauMo Ha0paTh He MeHee 61 Oaruia

IIpumeyanue:

- €CJIM CTYJEHTOM B ceMmecTpe HaOpaHo 46 wiu Gonee 06auioB, TO Ha UTOTOBOM aTTeCTALlUU
JOCTaTO4YHO HaOpaTh 15 GaysioB, 4TOOBI MONYYUTH YAOBJIETBOPUTENBHYIO OIeHKY (61 Gamt). B
cilyyae, Korja CTyEHT B TeUeHHU cemecTpa HaOpas 40-45 GanioB, MUHMMAaJIbHOE KOJIUYECTBO
0aJuyIoB Ha WTOTOBOM arrecTtaluu 1o aucuumuiiHe Oyzaer 21-16 OGamioB (4ToObl B HTOre
noyuuTh 61 6amn);

- IOIYCKAETCs BOBMOXKHOCTD OIICHKH 3HAHWW CTYJEHTOB IO AUCIUILTUHAM 0€3 MPOMEKYTOUHOM
arrectauuu. Jlnsg  srtoro 40 aTTecTalMOHHBIX OajjgoB MOryT OBITh  HCHOJIb30BAHBI
IpernoaaBaTeaeM Kak JONOIHUTENbHbIE OaJlIbl B TEUCHNE CEMECTPa,;

- IONIOJTHUTEIbHBIE OaJlIbl YUUTHIBAIOTCS IO OKOHYAHUU CEMECTpa U HE BKJIFOUAIOTCS B TEKYILYIO
aTTECTAIMIO 10 JUCIUIUINHE U B KOHTPOJIBHBIE JIMCTHI TEKYIIEH YCIIeBaeMOCTH.
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