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Pabouaa nporpamya paspaforaHa B COOTBETCTRHM ¢ TpeDOBaHMAMHE:

- @enepalbHOrO TOCYAApPCTBEHHOrO 00pa30BATEIBHOTO CTAHZAPTA CpeaHero oduwero
00pa3oBaHuA, YTBEpKICHHOTO mnpukatom MuuoGpHaykn Poccmm ot 17.05.2012 Ne 413
(saperucTpupoBanHoro MnuucrepersoM weruuuu  Poccnfickoit ®epepaman ot 07.06.2012,
perucTpanosnsiit Ne 24480);

- OenepankHOro rocyIapeTBeHHOro o00pa30BaTENBHOTO CTAHZAPTA M0 CHELHATBHOCTH
21.02.01 PaspaboTka H OSKCIIVATAUMA HEeQTHHBIX H Ta30BBIX MECTOPOKICHHH, YIBEPKISHHOIO
npukazom Munnctepersa oGpazosanus u Hayku P@ or 12.05.2014 No 482 (3aperucTpHpoOBAHHOIO
Munnetepetsom woeTHimn Poceniickoi @enepanun ot 29.07.2014, perucrpannonnsii Ne 33323);

- OemepaneHoil  o0pazoBaTenbHOll  OporpaMMBl  cpefHero  obmero  o0pasoBaHus,
vreepaaenuoi llpukasom Munucrepersa npocBemenns Poccmiickoit ®enepaunn ot 23.11.2022
Nal014 (saperucrpupoBatnoro MunucTepeTBoM tocTHINH Poccuiickol ®enepauuu ot 22.12.2022,
perucTpaunonnbiil Ne 71763);

- npumepHo# pabouell mporpamMMel 00ImeoOpa3oBaTe/lbHON AMCUMILTHHE «DuUIHKay 1d
npodeccHodanbHbIX 00pa30BaTENLHEIX OPraHu3alui, yTBep#IeHHol Ha 3acenannn Cosera no
OIEHKE KauecTBa IPHMEpHRIX pabodnux mporpamm  00H1e00pazopaTeIbHOTO M COLMATBHO-

FYMAHHTAPHOTO LHKIOB cpeddero npodeccnoHansHoro obpazoBaHusa, mpoTokon MNe 14 or
.
30.11.2022.

Pabovas nporpaMma paccMmoTpeHa
Ha zacenanu [TLK MuEH]]
npotoxon ot 30.03.2023 Ne 8
Ipencenarens IMIK MuEH/I

R s o968 B. Pomanosa
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1 MACHOPT MPOI'PAMMBI YYEFHOM JUCIUIIJINHBI

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpe o0pa3oBaTejbHoM nporpammbl CITO

Oo6meobpazoBatenbHas quctuminaa OYJ16p.03 ®usuka sBisiercss 00s13aTENIEHON YacThIO
o011e00pa3oBaTeIbHOr0 IHKJIA 00pa30BaTeIbHOW MPOrpaMMbl CPEAHEr0 MNPOGECCHOHATHHOIO
obpazoBanust B coorBercTBHH ¢ PI'OC CIIO mo cnemumansHoctd 21.02.01 PaspabGotka u
SKCIUTyaTalusl HePTSIHBIX U FA30BBIX MECTOPOKICHUM.

1.2 lenn 1 ni1aHupyeMble pe3yJbTaThl 0CBOCHHMS JMCIUIIIHHBI:

1.2.1 lleau ¥ 3a7a4u AMCHUTLIMHBI

Cogmepxanue mnporpaMMmbl obOmieoOpaszoBatenbHol  auctmummabl - OY]J[6p.03  ®dusuka
HaIpaBJICHO Ha JOCTHKEHHE CIEAYIOIINX LIeTIeH:

* ¢opmupoBaHHEe Yy OOYYAIOMIMXCS YBEPEHHOCTH B IEHHOCTH OOpa30BaHMSA, 3HAYMMOCTH
(bu3nYecKuxX 3HaHUH U1 COBPEMEHHOI0 KBATU(DUIMPOBAHHOIO CIEIHATINCTA MIPU OCYILECTBICHUU
ero mpodeCCHOHATBHON ACSITETLHOCTH;

* (hpopMupoBaHHE €CTECTBEHHO-HAYYHOI IPaMOTHOCTH;

* OBIQJCHUE CHeNU(PUUECKOW CHCTEMON (PHU3MYECKUX TOHSATHHA, TEPMUHOJOTHEH W
CHMBOJINKOH;

* OCBOGHHE OCHOBHBIX (DU3MUECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJAJICHHE OCHOBHBIMH METOJAaMU HAy4YHOTO IO3HAHUS NPUPOAbI, HUCHOJIb3YEMBIMU B
¢buznke (HaO0ICHUE, ONTUCAHNE, U3MEPEHHE, BHIABIDKEHHIE THITOTE3, TPOBEACHNE KCIIEPHUMEHTA);

* OBJIAZICHHE YMEHMSIMH 0OpadaTbiBaTh JAaHHbIE HKCIEPUMEHTA, OOBACHATH MOJy4YECHHBIE
pe3yabTaThl, YCTAaHABIMBATh 3aBHCHMOCTH MEXAYy (PU3MYECKUMH BEJIHMUYMHAMH B HaOIIOaeMOM
SIBJICHUM, J€JIaTh BBIBOIbI;

* popmMupoBaHuE YyMEHUS pelaTh PU3NUYECKUE 3a4a4U Pa3HbIX YPOBHEH CII0KHOCTH;

* pa3BUTHE [103HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
rpouecce MpUOOpeTeHus: 3HAHWM C HCIOJIb30BaHUWEM pPa3IMYHbIX HCTOYHUKOB HH(OpPMALUU H
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTUH; yMeHMH QopMynupoBaTb U 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIHUIO 0 OTHOIICHHIO K (hu3nueckodl MH(OpManuu, MoaydyaeMod U3 pa3HbIX
HCTOYHUKOB;

* BOCIIUTAHUE YyBCTBA FOPJIOCTU 32 POCCUNCKYIO (GUBUYECKYIO HAYKY.

OcBoenue kypca OY [16p.03 ®dusnka npemnonaraet perieHue caeayomux 3a1au:

* npuoOpeTeHrne 3HaHUl O (PyHIaMEHTalIbHBIX (PU3NYECKUX 3aKOHAX, JEKAIIMX B OCHOBE
COBPEMEHHOW (hM3NYECKON KapTUHBI MHpa, MPUHIUIOB JACHCTBUS TEXHUYECKHX YCTPOWUCTB H
IIPOM3BOJICTBEHHBIX IMPOLECCOB, O HanOoJiee BaKHBIX OTKPBITUAX B 00JAacCTH (PU3MKU, OKa3aBIIUX
OIIPEACIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUY;

* TOHMMAaHHE (U3NYECKOW CYIIHOCTH SIBJIIEHUH, NPOSBISIOUUXCS MPOU3BOACTBEHHON
NESTENIBHOCTH;

* OCBOCHHE CIOCOOOB UCIOJIb30BAaHUS (PU3NYECKUX 3HAHUU I TPAKTUYECKUX U
npodecCHOHANBHBIX 3a7ay, OOBSICHEHUS SBICHUH MPOM3BOJACTBEHHBIX M TEXHOJIOIMYECKHX
MPOLIECCOB, MPUHLMUIIOB B paMKaxX pEIIeHUs TNPUPOJbI, NEHCTBUS TEXHUUYECKHUX NpHOOpOB U
YCTPOMCTB, o0ecrieueHns 6€30MacHOCTH MPOU3BOICTBA U OXPAHbI IPUPOIBI;

* (hopMHUPOBAHKE YMEHHUH pelIaTh y4eOHO-MPAKTHYECKUE 3a1aui (PU3UUECKOTO COJEPIKAHMS
¢ yuéToM npodeccHOHaTbLHON HAIIPaBIEHHOCTH;

* IpUOOpeTeHue OMbITa MO3HAHUS U CAMOINO3HAHMS; YMEHHMHM CTaBUTh 3aJaud M pelaTh
po6IeMBI ¢ YUETOM MpoQecCHOoHaTbHON HalPaBIEeHHOCTH;

* (opMupoBaHHE YMEHHUH HCKaTh, aHAIM3UPOBaTH U 00padaThiBaTh (UIUUECKYIO
nHpOpMaIHIO ¢ YI€TOM PO eCCHOHATLHON HANIPaBIEHHOCTH;

* TMOATOTOBKAa OOYyYalOUIMXCS K YCHEIIHOMY OCBOEHHIO JUCHUIUIMH U  MOJyJei
npoeCCHOHATBHOTO UKIA: (OpMUPOBAaHHE Y HUX YMEHHMI M ONbITAa AEATEIbHOCTH, XapaKTEPHBIX
st mpodeccuit  /  TOJDKHOCTEH — CIYy)KallMX WM CIICNUATbHOCTEH, TOJy4aeMbIX B
npoecCHOHATBHBIX 00pPa30BaTEIbHBIX OPraHU3aIHAX;



* TMOATOTOBKAa K (OPMHPOBAHHWIO OOMIMX KOMIETCHIWA OyaymIero CHelUaIncTa;
camMo0o0pa3oBaHusl, KOMMYHHKAIMHM, TPOSBICHUS TIPaKIAHCKO-MATPUOTUYECKON  TMO3UIIMH,
COTPYOHUYECTBA, NPHHITHS pEIICHWA B CTAaHJAPTHOM ¥  HECTAHIAPTHOW  CHTYyalMsX,
MIPOEKTUPOBAHMsSI, TMpoBeneHuss (u3nueckux usMepeHuit, sddexTuBHOrO U O6€30MaCHOrO
WCTIOJB30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOWCTB, COONIONEHHS MpPaBUJI OXpaHbl TpyAa MpU
pabote ¢ GpU3NIECKUMH MPUOOPaMU U 000PYTOBAHUEM.

Oco0eHHOCTh (OPMUPOBAHUSI COBOKYITHOCTH 3aJad HW3YYCHHS] (U3UKH JJIS CHCTEMBI
cpenHero mnpodecCHOHANBFHOTO O0pa30BaHMs 3aKIOYaeTcs B HEOOXOAMMOCTH peaau3aluu
npodecCHOHATLHOM  HAINPAaBJICHHOCTH  pelIaeMbIX  3ajmad, yud€ra ocobeHHocTel  cdepsl
JEeSITeIbHOCTH OyIYIIUX CIIEHHUATNCTOB.

B pesynbrare 0OCBOCHUS AUCHUILTUHBI O0YYaIONIUICS JOKEH 3HATH!

* CMBICI TOHSATHI: (QU3NYecKoe sBIEHUE, TUIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMOJICHCTBHE, JIEKTPOMArHUTHOE MOJie, BOJHA, (JOTOH, aTOM, aTOMHOE SIIPO, HOHU3UPYIOIINE
U3ITy4EHUS;

* CMBICT (PU3WYECKUX BEIIMYUH: CKOPOCTh, YCKOpPEHHE, Macca, CHjia, MMITYJIhC, padora,
MEXaHWYEeCKas SHEPrus, BHYTPEHHsA SHEprus, adCOIIOTHAS TEeMIepaTypa, CpeaHsss KHHETUYECKas
SHEPIys YaCTHI] BEUIECTBA, KOJMYECTBO TEIIOTHI, YJIEMEHTAPHBIN AJIEKTPHUECKUH 3apsi;

e cMbICI (DU3MYECKHX 3aKOHOB KIACCHUYECKONW MEXaHUKH, BCEMHUPHOTO TATOTEHUS,
COXpaHEHHS SHEPTHH, UMITYJIbCA U AIIEKTPHUYECKOTO 3apsia, TePMOIUHAMUKH, IEKTPOMArHUTHON
uHaykuuu, Gotodddexra;

* BKJIQJ DPOCCHHMCKHX W 3apyOeXHBIX YYEHBIX, OKa3aBIIMX HaWOOJbIlIee BIMSHUE Ha
pasBuTHe (HUHKY;

B pe3ynbrare ocBO€HUS AUCUUIUIMHBI O0yUYaIOUIUICS T0JIKEH YMeTh:

* IPOBOJUTH HAOIIOJCHHUS, TFIAHUPOBATH U BBITIOIHSATH SKCIIEPUMEHTHI,

* BBIJIBUTATh THUIIOTE3HI M CTPOUTH MOJICIIH,

* MPUMEHSTH TOTyYEHHbIE 3HAHUSA M0 PU3UKe U1 00BICHEHUS Pa3HOOOPa3HBIX (PU3MUECKHUX
SIBJICHWI M CBOMCTB BEIIECTB;

* MPAKTUYECKU HCIIOIH30BaTh (PU3NUECKHE 3HAHMUS,

* OIICHHUBATH JIOCTOBEPHOCTH €CTECTBEHHO-HAYYHOU HH(POPMALINH;

* HCMOJNB30BaTh NMPUOOPETCHHbIE 3HAHUS M YMEHUS AJIs PElIeHUs MPaKTUYECKUX 3aaad
MOBCETHEBHON JKM3HU, OOeCTledYeHHus] Oe30MacHOCTH COOCTBEHHOW JKHU3HU, pPallMOHAIBHOTO
MIPUPOIONOIB30BAHUS U OXPAHBI OKPYKAIOIIEH Cpebl.

* ONUCHIBaTh U OOBACHATH (PU3NYECKUE SIBICHHUS U CBOWCTBAa TEJ: CBOICTBa Tra3oB,
KHUJKOCTEH U TBEPHBIX TEN; DIEKTPOMArHUTHYIO MHIYKIHIO, PACIIPOCTPAHEHUE IEKTPOMArHUTHBIX
BOJIH; BOJTHOBBIE CBOMCTBA CBETA; U3JIYUEHHE U MOTJIOIICHUE CBETa aTOMOM; POTOdPPEKT;

* OTJINYATh TUIIOTE3BI OT HAYYHBIX TEOPUIl;

* IENIaTh BHIBOJIBI HA OCHOBE DKCIIEPHUMEHTAIBHBIX TAHHBIX;

* MPHUBOJUTH MPUMEPHI, MOKA3bIBAIOIIUE, YTO: HAOMIOJEHUS M DKCIEPUMEHT SBISIOTCS
OCHOBOH JUTSL BBIIBMIKCHUS TUTIOTE3 M TEOPHH, MMO3BOJISIOT MPOBEPUTH HCTUHHOCTh TEOPETUIECKHUX
BBIBOJIOB; (hM3MUEcKas TEOpHUs IaeT BO3MOXHOCTh OOBSCHATh M3BECTHBIC SIBICHUS TPUPOIBI U
Hay4HbIe (DaKThI, TPECKA3bIBATh €IIle HEN3BECTHBIC SIBICHUS;

* TNPUBOAWTH MPUMEPHI MPAKTHUECKOTO HCIOIb30BaHUS (DU3MUECKUX 3HAHUU: 3aKOHOB
MEXaHWKH, TEPMOJIMHAMHKHA W  DJJIGKTPOJUHAMUKHA B  JHEPIreTUKE, PAa3JIMYHBIX  BHJIOB
ANEKTPOMATHUTHBIX M3TYYCHUU I PA3BUTHUS PaIuo U TEIEKOMMYHUKAIMA, KBAHTOBOW (pU3MKHU B
CO3/IaHUU SJIEPHOM SHEPreTHKH, JIa3epOB;

* BOCIPUHUMATh M HAa OCHOBE TIONYyYEHHBIX 3HAHWUH CAMOCTOSITENILHO OIEHUBATh
nHpopmaluio, conepxamryrocs B coodmenusx CMU, nTtepreTe, HaydHO-TOMYISPHBIX CTATHSIX.

* IPUMEHSTH MOJTYYCHHBIE 3HAHUS JJIs PelIeHUs PU3NISCKUX 3a]1aY;

* OTIPECNIATh XapakTep (GU3NIECKOTO Tpoliecca 1o rpaduky, Tadmuie, popmyne*;

U3MEPATH Psii (PU3MYECKUX BEIMYWH, MPEICTABISS PE3yNbTaThl U3MEPEHUN C YU4E€TOM HX
MTOTPEIIHOCTEM.



1.3 IlnanupyemMbie pe3yJbTAaThl OCBOECHHSI 0011e00pa30BATENbHOH JAUCHUIIMHBI B
coorBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:

Kon u HanmeHOBaHUE (OPMUPYEMBIX

HnaHpreMHe PE3YIbTAThl OCBOCHU S JUCHUITJIMHBI

KOMITIETEHIIUH O6mue! JucuuniHapHble’
OK 2. OpraHu3oBbIBaTh | B gacTH TPYAOBOTO BOCTTMTAHHS: - chopMHpOBaTh TIPEJCTABICHHS O
coOcTBentHyto AGATENBHOCTD, | - roroBHOCTE K TpPYHy, OCO3HAHHE | POJH M MecTe (DH3MKM M aCTPOHOMHUH
BHIOMPATh ~ THIIOBBIE  METOABI  H y y
IIEHHOCTH MACTEPCTBa, TPYOMIO0He; | B COBPEMEHHOH HaydHOH KapTHHE
CIOCOOBI BBIITOJTHEHHSA . 6 N
MpObeCCHORATHHBIX sanau, | - TOTOBHOCTH K aKTHBHOM | MHpa, O CHCTeMOOGpasylomel pomm

OIICHMBaTh WX J(PPEKTHBHOCTh U
KauecTBO

IESITSILHOCTH TEXHOJIOTHISCKON |

COLIMATIbHOU HaIPaBJIEHHOCTH,
CIIOCOOHOCTH WHHALMHPOBATH,
IUIAHUPOBaTh W CaMOCTOSTENHHO

BBITIOJIHATH TAKYIO ACSATEIHHOCTH;
- WHTEpeC K pa3IUIHBIM cdepam
npoecCHOHAIBHON eI TeBHOCTH,

OgnangeHue YHHUBEPCAJIbHBIMH
yueOHBIMH MO3HABATEILHBIMU
JIEHCTBUSAMU:

a) 6a30BbIC JTOTHUECKUE ACHCTBUS:
- CaMOCTOSITENBHO (OPMYIUPOBATH U
aKTyaJIU3UpOBaTh npobiiemy,

paccMaTpuBarth ee BCECTOPOHHE;

-yCTaHaBJIMBAaTh CyHIECTBeHHI)Iﬁ
IIpU3HAK U OCHOBaHHsA JUIA
CpaBHEHMUS, KiaccuduKau U

0000ITICHUS;

- ONpEICIATh IICJH JICATCIILHOCTH,
3a71aBaTh MapaMeTpbl U KPUTEPHU UX
JIOCTHIKEHHS,
- BBIABJIATH  3aKOHOMEPHOCTH  H

MNpOTUBOpPCUNA B pacCMATPUBACMBbIX

SIBJICHHUAX
- BHOCHUTH KOPPEKTUBBI B
JACATEIbHOCTD, OLICHUBATH

COOTBETCTBUC PE3YyJIbTATOB LCJAM,

OLICHUBATh PUCKU HOCJ'Ie,I[CTBI/Iﬁ
JACATEIBbHOCTH,
-~ pa3BUBATh KPCATUBHOC MBIIIJICHUC

IIpy pCHICHUU KU3HCHHBIX HpO6J’IGM

6) 6azoBbIe HCCIIeIOBATENIbCKIE
JIEUCTBUS:

BJIaCTh HaBBbIKAMU yqe6Ho—
HCCIIEIOBATEIbCKOM M IPOEKTHOM
JACATCIBbHOCTH, HaBBbIKAMU
paspenieHuss TpoOJieM;  BBISBIATH
MIPUYUHHO-CJIICACTBECHHBIC  CBA3U n

AKTyaJIM3UpPOBATh 3ajJiavy, BBIIBUI'aTh

TUIIOTE3y €€ peUIeHUs, HaxOoJUTh
apryMeHTbl  JJi  JIOKa3aTelbCTBa
CBOMX YTBEPKICHUH, 3aJ1aBaTh

HapaMeTpbl U KPUTEPUU PELICHMUS;
- aHAJIM3UPOBATH IIOJIYYECHHBIE B XO1€
pelieHus

3aJa4u PE3YJIbTATHI,

KPUTHYICCKHU OLICHHBATh ux

(U3UKH B Pa3BUTHH ECTECTBEHHBIX

HayK, TEXHUKM N COBPEMCHHBIX

TEXHOJIOTHi, 0 BKJIaJe POCCUNCKUX U

3apyOCeKHBIX  y4YCHBIX-(DU3UKOB B
pasBUTHE HayKH; NOHUMaHHe
(uzngecKoi CYITHOCTH

HAOIIODaeMBIX SBICHUN MHKpPOMHpA,
MaKpoMHpa U Meramupa; NOHUMaHue
pONM acTPOHOMHUHU B MPAKTHUYECKOU
JIeATEIbHOCTH YeJI0BEKa u
L[am)HeﬁmeM Hay4YHO-TCXHUYCCKOM

pa3BUTHH, poiu 073714 B

(dbopmupoBaHUH Kpyrosopa "
(yHKIMOHAIBHOU TPaMOTHOCTH

YeJI0BeKa IS pemeHus
MPaKTUYECKHX 3a]1a4;

- copmupoBaTh yMeHHs ~pemartb
pacueTHbIe 3aJaud C SBHO 3aJaHHON
(bU3MYECKOl MOJENBIO, HUCIONb3Ys
(u3HUYecKre 3aKOHBI U PUHIUIIBI;, Ha
OCHOBE aHalu3a YCIOBHs 3aJadd

BEIOMpaTh  (PU3WYECKYI0  MOJEINb,

BBIIACIATh (DU3HYECKHE BEIMYHMHBI H
(hopmyEL,
pelIeHus,

H€O6XOI[I/IMBI€ i €€
MNpoOBOAUTH pacCHCTbl H
OLICHUBATL PCAJIbHOCTDH IMOJYYCHHOT'O

3HA4YCHUA q)H3PI‘I€CKOﬁ BCJIMYHWHBI,

pemiath  KayecTBEHHBbIE  3aJaud,
BBICTpanBast JIOTHYECKH
HETIPOTHBOPEUUBYIO HETIOYKY

paccyxaeHui c onopou Ha
W3y4YCHHbIE 3aKOHbI, 3aKOHOMEPHOCTH

U (QU3NUECKUEe SIBIICHUS;

- BIAJIETh OCHOBONOJIATal0 MU
(u3nIecKuMu HOHIATUSIMH u
BEIMYMHAMH,  XapaKTEPU3YIOIIUMHU

(usmueckre mporecch (CBSI3aHHBIMH
c MEXaHUYECKUM JIBUKEHHEM,
B3aMMOICHCTBUEM TEJ,
MEXaHWYECKHUMH  KOJICOAHUSIMH U
BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIECTBA, TEIUIOBBIMU
Mpoleccamu;

JJIEKTPUYECKUM u MarHUTHBIM

IOJIsIMU, JJICKTPHUICCKUM TOKOM,

OJICKTPOMArHMTHBIMH KOJIeOAHUSIMH U
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JIOCTOBEPHOCTb, TPOTHO3UPOBATH
HM3MEHEHUE B HOBBIX YCIIOBUSX;
-yMETb NEPEHOCUTH 3HaHUSI B
[O3HABATEIIbHYI0O U IPAKTUYECKYIO
00J1aCTH KU3HEACATCIHbHOCTH,

- YMETb HUHTETPUPOBATH 3HAHMUA U3
Pa3HBIX MIPEIMETHBIX 00JacTel;

- BBIIBHUTATh HOBBIC HJICH,
npeajgaraTb OpUrMHaJIbHBIE MOAXOJBI
U pELUCHUS;

- CIOCOOHOCTh HMX MCIOJB30BaHHUSA B
MO3HaBaTEIbHOM U COLMaJIbHOM

MIPaKTHUKE.

BOJIHAMHM;, ONTHYCCKUMH SIBJICHHUSIMU,
KBaHTOBBIMU SIBJICHHSIMH, CTPOSHHEM

aapa,
BJIaJICHHC

aToma " aTOMHOTO
PannoaKTUBHOCTHIO);
OCHOBOTIOJIATAFOIIUMHU
ACTPOHOMHYECCKUMHU MMOHSATHSIMH,
MTO3BOJISIOITUMU XapaKTepHU30BaTh
TIPOTIECCHI, TIPOMCXOIAIINE Ha
3Be3/1aX, B 3BE3JHBIX CHCTEMaX, B
MEXTAIAKTUIECKOH Cpefie; IBIKCHIE
HEeOECHBIX TeJI, DBOJIIOILMIO 3BE3l H
Bcenennoii;
- BIAJCTh 3aKOHOMEPHOCTSIMH,

3aKOHaMUu n TCOPUAMU (SaKOH

BcemupHoro Ttsarorenus, I, II u III
3aKkoHbl Hbl0TOHA, 3aKOH COXpaHEHMS

MEXaHHYECKOMU OHCPIuu, 3aKOH

COXpaHCHUA nMITyJibCa, ITPUHIIUTT

CYyNEpHO3ULIUI cui, MPUHIHUII

PaBHONIPABHOCTHU HMHEPLHAIBHBIX

CUCTEM OTCUCTAa, MOJICKYJIAPHO-

KUHETHYECKYI0 TEOPHIO CTPOCHUS

BEIIECTBA, ra30BbIe 3aKOHBI, MEPBBIHA
3aKOH TEePMOJANHAMUKH; 3aKOH
COXpaHCHHS DJICKTPUIECKOTO 3apsija,
3akoH Kynona, 3akon Owma s

y4JacTka [C€lH, 3aKOH Oma JUIA

MTOTHOW DJIEKTPUIECKOH Iemu, 3aKOH
Jxoyns - Jlenna, 3aKOH
AJIEKTPOMArHUTHON WHIYKIWH, 3aKOH
COXpaHCHHS SHEPIHH, 3aK0OH
MPSIMOJIMHEHHOTO ~ PacIpOCTPAaHCHUS
CBETa, 3aKOH OTPaKCHUS CBETA, 3aKOH
MIPETOMIICHUS

CBE€Ta, 3aKOH

COXpaHCHUSA OHEPIruu, 3aKOH

COXpaHCHUA HUMITYJIbCA, 3aKOH
COXPAaHEHHUs IEKTPUUECKOIro 3apsia,
3aKOH COXPAHEHMsI MacCOBOIO 4HCIIa,
Bopa,

TMOCTYJIaThI 3aKOH

PaaroaKTUBHOTO pacmnana);
YBEPEHHOE HCIOJIb30BaHUE 3aKOHOB U
aHasmse

3aKOHOMEPHOCTEN  IIpU

(pU3NYECKUX IBICHUH U MPOIECCOB.

OK 5. Mcnons3oBath
nH}popMannoHHO-
KOMMYHUKAIlMOHHBIE TEXHOJOTHUH B
podeCcCHOHANBLHOMN e TeIbHOCTH

B ob6mactm 1EHHOCTH HAyYHOTO
MO3HAHUS:

- c(hopMHPOBaHHOCTH
MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO
COBPEMCHHOMY YPOBHIO  Pa3BUTHS
HayKd M OOIIECTBEHHOH IpaKTHKH,
OCHOBAaHHOTO Ha JHAJIOTE KYJIBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MeCTa B IOJHKYJIbTYPHOM
MHDE;

COBCPUHICHCTBOBAHUEC SI3BIKOBOM M

-yMETh YUUTHIBATh TPAHUIIBI
MPUMEHEHHUS H3yYCHHBIX (QH3MUECKUX
MojeNneil: MaTepuanbHas TOuKa,
MHepLUallbHasl CUCTEMa OTCUETa,
WJeabHbI ra3; MOAEIH CTPOSHUS
ra3osB, *KUIKOCTEH U TBEpPABIX TEll,
TOUYEYHBIN NIEKTPUUECKUH 3aps,
siIepHas MOJIENIb AaTOMa, HYKJIOHHAs
MOJI€Nb ATOMHOTO siipa IIPU PELICHUN
(u3MUYecKnX 3a1ad.




YUTATEIbCKOU KYJIBTYPBHI Kak
CpelncTBa B3aUMOJICUCTBUS  MEXIY
JIOABMH ¥ TTO3HAHUS MHPA;

- OCO3HaHHE

LIEHHOCTH  HAay4YHOMU

JeATeIbHOCTH, TOTOBHOCTB
OCYIIIECTBIISATH HPOSKTHYIO u
UCCIICIOBATENBCKYIO  JeATEeIbHOCTh
WHIMBUIYaJIbHO U B TPYIIIIE;

- OBnazieHue YHUBEPCAIbHBIMH
y4eOHBIMH N03HABATEILHEIMU
IEUCTBUSIMU:

B) pabota ¢ uHpOpMarmei:

- BIAACTh HABBIKAMH  MOJYYCHHSI
UHGOPMALIUK M3 UCTOYHHKOB Pa3HBIX
THIIOB, CaMOCTOSTEIBHO

OCYIIECTBISATh  TOUCK, aHaIu3,
CUCTEMATHU3AlIUIO W HHTEPIPCTALNIO
HHPOPMALUU PA3JIMYHBIX BHIOB U
(hopM TpeicTaBIICHHS;
- COo3J1aBaTb TCKCThl B Pas3siMYHBIX
dbopMaTax ¢ Yy4eTOM HA3HAYCHUS
nHdopManuu M 1EIEeBOil ayAuTOpUH,
hopmy
TPEICTABIICHHS M BU3YaIH3alluy;

BBIOMpas  ONTHMAJIbHYIO

=~ OLICHUBATH JAOCTOBCPHOCTD,
JICTUTUMHOCTD I/IH(I)OpMa].[I/II/I, M+
COOTBECTCTBHUC IIpaBOBbIM n

MOpPaJIbHO-3THYECKIM HOpPMaM;
- UCIIOJIb30BaTh cpezcTBa
MH()OPMALIMOHHBIX "

KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B

pelieHu KOTHUTHBHEIX,
KOMMYHHUKATUBHBIX u
OpraHU3aHOHHBIX 3a1a4 c
CcOoOJII0IeHnEM TpeOoBaHUI

SPrOHOMMKH, TEXHUKU 0€30MacHOCTH,
THTHEHBI, pecypcocOepexeHns,
IMMpaBOBbIX W 3TUYCCKUX HOPM, HOPM
MHPOPMAIIMOHHOK 6€30MaCHOCTH;

= BJIAZICTh HaBBIKaMW PpaCIiO3HABaHUA

u 3aILUTHL nHpOpManuy,
MHPOPMALTMOHHON 6e301macHOCTH
JIMYHOCTH.

OK 8. CamocTOATENBHO ONpenensTh
3a7a4M  Npo(decCHOHANBHOTO |
JIMYHOCTHOTO Pa3BUTHA, 3aHUMAThCS
camMo00pa3oBaHUeEM, OCO3HAaHHO
IUITAHUPOBATh TIOBBIIIICHUE
KBaJTU(PUKAIIHA

B oOmacti 1nyXxOBHO-HPAaBCTBEHHOTO
BOCTIMTaHUSA:

- c(hOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUA,
9THYECKOTO MOBECHHUS;

- CIIOCOOHOCTDH OLIEHMBATH CHUTYAIIHIO
U NIPUHHUMAaTh OCO3HAHHBIE PELICHUS,
OpPUEHTUPYSICh Ha MOpaJIbHO-
HPABCTBEHHbIE HOPMBI M IECHHOCTH;

- OCO3HaHUE

JIMYHOI'0  BKJIaga B

IMOCTPOCHUC yCTOﬁ‘IHBOFO 6yaymer0;

- BJIaJACThb OCHOBHBIMHU MCTOJaMH
Hay4YHOI'O IIO3HaHMUsI,
HCIOJIb3yEMbIMU B (1)I/I3I/IK€Z
OpOBOAWTL IIPSAMBIE U KOCBEHHBIC
U3MEPCHUsL (1)I/I3I/ILICCKI/IX BCJINYHH,

BbIOMpas ~ ONTUMAJBHBIH  CHOCOO

U3MEPCHUSI U HCHOJIb3YsS HU3BECTHBLIC

METOAbI OLICHKH HOI‘peIHHOCTGﬁ
H3Mep€HHﬁ, MIPOBOAUTH
HUCCIICI0BAHUC 3aBUCHUMOCTEH
(bl/ISI/I‘{CCKI/IX BCIIMYUH C
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- OTBETCTBEHHOE  OTHOLICHHE K
CBOMM POIUTENSM W (WIH) OPYTUM
YJIEHaM CEeMbH, CO3/IaHHI0 CEMbH Ha
OCHOBE

OCO3HaHHOT'O TIIPUHATUA

IIEHHOCTEH CeMEWHOM JKU3HU B

COOTBETCTBUH c TpagULUSIMA
HapoaoB Poccuy;
OsnaneHue YHHBEpPCATbHBIMU
PETYIATHBHBIMU JICHCTBUAMU:

a) caMOOpTaHU3aIH:

- CaMOCTOSITEIIHHO OCYIIECTBISTh
MO3HABATEIILHYIO JIESITEIILHOCTD,
BBISIBIIATH  MPOOJIEMBI, CTaBUTh U
hopMynrpoBath COOCTBCHHEIC
3a7a4n B 00pa3oBaTeNbHOU
JIESITeTbHOCTH u JKH3HCHHBIX
CUTYyAIIHSX;

= CaMOCTOATCIBHO COCTAaBJIATH IIJIaH

peuieHust mpoOJeMBl C  Y4ETOM
MMEIOIINXCSl PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHUN;

- aBaTh OLICHKY HOBBIM CUTYaIlHsIM;
CHocoOCTBOBaTh (OPMUPOBAHUIO U
NPOSIBICHUIO IIHUPOKOH 3pyAuIMN B
Pa3HBIX 00JacTsIX 3HAHUI, MOCTOSHHO
MOBBIIIATh CBOM 00pa3oBaTEIbHBIA U
KyJIbTYpPHBII yPOBEHbD;
0) cCaMOKOHTPOIIB:
WCIIONIb30BaTh HPHEMBI  peduIeKCHH

JUIA  OIEHKHA CHUTYyallid, BBIOOpA

BEPHOI'O pCIICHUSA;
-YMCTb OLICHHUBATb pHUCKHU u
CBOCBPECMCHHO IMPUHHUMATL PCEHICHUA

10 UX CHUXKCHUIO,

B) SMOLMOHAIbHBIA WHTEJJIEKT,
MpeAnoJararonun
c(hOPMHUPOBAHHOCTE:
BHYTpEHHEH MOTHBAIUH,
BKJIIOUAOLIEN CTpeMJICHUE K
JOCTHXKEHUIO  [ENM U yCHeExy,

ONTUMU3M, THUIITUATUBHOCTb, YMCHHUE

HeﬁCTBOBaTL, Ucxonast u3 CBOUX
BO3MOKHOCTEH;

- OMIIATHH, BKJTFOUAIOIIEH
CIIOCOOHOCTH MIOHUMATh

OMOIMNOHAIIBHOEC COCTOSAHHUEC [PYTIHUX,
YUYUTBIBATH €TI0 IpPHU OCYIIECTBICHUN
KOMMYHUKAIWH, CIIOCOOHOCTH K
COYYBCTBUIO U CONICPCIKNBAHULO;

COIIMAJIbHBIX HaBbIKOB, BKJIIOYAIOIIUX
CIIOCOOHOCTH BbICTPAUBATDH
OTHOIICHUsA C JpYruMu JIFOAbMH,
3a6OTI/ITBCH, NpOABJIATE HMHTEPEC U

pa3peniatb KOHQIUKTHL.

HCITOJTE30BAHUEM MIPSIMBIX
M3MEPEHUH, OOBSICHSATH IOJIYYCHHBIC
pe3yJIbTaThl, UCMONB3Ysl (pU3nvecKue
TEOpUH, 3aKOHBI U MOHSITHUS, U JICNATh
BBIBOJIBI; co0roIaTe

0e301acHOTO TpyJa NPH MPOBEACHHU

IpaBmiIa

HCCIIEIOBAaHUH B paMKax y4eOHOTO

SKCIEpUMEHTA u y4eOHO-
HCCIIeI0BATEIbCKON JESTEbHOCTH C
HCTIONIb30BAHHEM QG poBbIX
HU3MEPUTENBHBIX yCTpoiicTB "
71a00paTOPHOTO 000pyI0BaHUS;

c(OPMHUPOBAHHOCTh  TIPECTABICHHIA
0 MeTOoAax TOJNYYEHUs] HayYHBIX
ACTPOHOMHMYECKUX 3HAHUH - OBIIAJICTh
(chopmupoBath MIPEICTABIICHNU )

IpaBuUjIaMu 3aIlluCH (1)1/131/1‘16CKI/IX

dopmyn
cucteMbl 0o0o3Hauenuit JI. bpaiins
(mst
00yJaroIuXCs).

penbedhHO-TOYCUHOMH

CIENBIX U  CIIA00OBHUOSIIHAX




OK 6. PabGorath B KOJUIGKTHUBE H
koMaHze, 3(pPeKTUBHO OOIMIATHCA C
KOJLIETaMH, PYKOBOJICTBOM,
MOTPEOUTETSIMH

- TOTOBHOCTh M CIOCOOHOCTH K
0o0pa3oBaHMI0O W  CaMOPAa3BUTHIO,
CaMOCTOSTCIIBHOCTH u
CaMOOTIpEIeIICHUIO; -OBJIaJICHHE
HaBBIKAMU yaeOHo-
HCCIIEIOBATENIbCKOM, TPOEKTHOW H
COITMAJIBHON IEATCIHLHOCTH,
OgBnajeHue YHHUBEPCaITbHBIMHI
KOMMYHHUKATHBHBIMA JCHCTBUSIMH:

0) coBMecCTHasI IeATEIHHOCTb:
IMOHUMATh u HCIIOJIh30BAaTh
MPEeUMYIIEeCTBA KOMaHIHOH i
WHIUBUAYAILHOU pabOTHI;
COBMECTHOU

- MpUHUMATh e

JIeATEIBHOCTH, OpPraHU30BbIBATE U
KOOpJUHUPOBaTh JEUCTBUSA IO €€
COCTaBNIATh

JOCTHUKCHHUIO! IJIaH

JIEUCTBUH, pacnpeneniarb pojid C

y4eTOM MHEHHHA YYaCTHHKOB
00CyXIaTh pe3yJbTaThl COBMECTHOM
paboThl;

- KOODJMHUPOBaTh W  BBINOJIHATH
paboty B

BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO

YCJIOBUSIX — PEasbHOro,
B3aUMOACHCTBHS;
- OCYLIECTBJIATh MO3UTHBHOE
CTpaTErn4ecKoe TIOBEIICHUE B
Pa3IMYHBIX CUTYyalHsAX, HPOSBIATH
TBOPYECTBO M BOOOpakeHHE, OBITH
WHUIIAATUBHBIM
OsnajeHue YHUBEPCATbHBIMH
PETYISITUBHBIMH ~ JCHCTBUAMH:  T)
NPHUHATHE ce0sl U IPYTUX JIFONCH:

- NPUHUMATh MOTHBBI M apryMEHTHI
Apyrux

Pe3yIbTaTOB ACSITEIHHOCTH;

J'IIOZ[GfI apu aHaJIn3¢C
- Ipu3HaBaTb CBOC MpaBO U MPaBoO

JIpYrux
pa3BuUBaTh CIOCOOHOCTh IIOHHUMATh

Jroaen Ha OIIHOKY;

MUD C MO3UIMH APYTOr0 YeJIOBEKa.

- OBJAjeTh yMEHHAMH paboTaTh B
TpyIIE C BBINOJHEHUEM Pa3INIHBIX
COIMANBHBIX ~pOJIEH, IUIAHWPOBATh

paboTy  TpyHmel,  pParHOHAIBHO

pacnpeneiiaTb JACATCIBHOCTH B
HECTaHAAPTHBIX curyanusx,
aJICKBATHO OLICHWBATH BKJIAJ KaXXJ10T'0
N3 YYaCTHUKOB TIpPYyNIIbl B PCIICHUC

paccMaTpuBaeMoi mpoOIEMBI.

OK 4. Ocy1ecTBasTh
HCTIONB30BaHUE nH(pOpMAIIHH,
HeoOXomuMod st 3P PEKTHBHOTO
BEITIOJTHCHUSI po¢heCCHOHATBLHBIX
3amad, npodeccuoHaTLHOTO u
JINYHOCTHOTO Pa3BUTHUS

IIOUCK u

B obmacTu JICTETUYECKOTO
BOCIIMTAHUA.

- 3CTETHUYECKOE OTHOIICHHWE K MHUDY,
BKJIFOUYas

OCTCTUKY Hay4YHOIO

TBOPYECTBA, MPUCYIIETO (PH3HMIECKON

HayKe;
- CIIOCOOHOCTD BOCIIPUHHUMATh
pasJInuHbIe BUJIBI HCKYCCTBa,

TpaAulliu W TBOPYCCTBO CBOCI0 H

APYyTrux Hapoa0B, Oomymarb
OMOIIMOHAJIBHOC BO3H€ﬁCTBHC
HCKYCCTBaA,

= y6e)I(JI€HHOCTL B 3HAYUMOCTH JJIA
JIMYHOCTHU U 06IIICCTBa

- yMeThb pacro3HaBaTh (HHU3UUECKHE
SIBIIEHUS (TPOIIECCHI) U OOBSICHITD UX
Ha OCHOBE

N3Y4YCHHBIX 3aKOHOB:

paBHOMEpHOE U PaBHOYCKOPEHHOE
HpﬂMOHHHeﬁHOC JBHXXCHUC,
CBOOO/IHOE TaJICHUE TeJl, JIBH)KCHHE
1o OKpYXHOCTH, UHepuus,
B3aUMOJICHCTBHUE Tell, KolebaTebHOe
JBIDKCHUE,  pPE30HAHC,  BOJIHOBOE
nBwkeHue; auddysns, OpoyHOBCKOE
JBIDKCHUE, CTPOEHHME >KHUAKOCTEH H
TBEPABIX TeJl, I3MEHEHNE 00beMa Tel
(oxmaxkieHun),

apu HarpeBaHuun

TCIJIOBOC PAaBHOBCCHUC, HWCIIAPCHUC,
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OTEYECTBEHHOT'O U MUPOBOTO
HCKYCCTBa, STHUYECKHUX KyJIbTYPHBIX
TPaIULUHA 1 HAPOIHOTO TBOPUYECTBA;
TOTOBHOCTB K CAMOBBIPaKECHHIO B
Pa3HBIX BHAAX HCKYCCTBa,
CTpEeMJICHUE TIPOSIBIIATH Ka4eCTBa
TBOpYecKOit tnaHocTH; OBNageHne
YHUBEPCAILHBIMH
KOMMYHHKATUBHBIMH JACHCTBHAMH:

a) obmieHue:

- OCYLIECTBIISITH KOMMYHHUKAILIMH BO
Bcex cepax KU3HH;
pacro3HaBaTh HeBepOaJIbHbIE

cpencTaa ob1eHus, MIOHUMATh

3HA4YCHUC COIIMAJIbHBIX 3HAaKOB,

pAacIo3HaBaTh MIPEATOCHUIKH
KOH()IMKTHBIX CUTyaluil M cMArdathb
KOH(JIMKTBI;

- pa3BepHYTO H JIOTMYHO H3JIarath
CBOIO

TOUKY 3peHus c

HCIOJIb30BAHUCM A3BIKOBBIX CPCACTB.

KOHACHCAIIHUA, IJIaBJICHUC,

KpHCTaJUIN3aIus, KUIICHUE,
BIQKHOCTh BO3[yXa, CBA3b CPEHHEH
KWHETUYECKOH JHEPTrHH TEIUIOBOTO
JBIDKCHUSI MOJIEKYT C aOCOJIOTHOM
TEMIIEPATYPOH, MOBBILLIEHUE
JIaBJICHUS Ta3a NP €TO HarPeBaHHUHU B
3aKPBITOM CBSI3b

cocyze, MEXIY

nmapaMe€rpaMu COCTOSAHHA Tas3a B

M30TIpOIIecCcax; DICKTPU3AIs  Tell,
B3aUMOJEUCTBHUE 3apsJ10B,

HarpeBaHue€ IMpOBOJHHMKA C TOKOM,

B3aUMOJICHCTBHE MAarHmToOB,
QJICKTpOMAaruuTHas WHAYKIOUA,
JEHCTBHE MArHUTHOIO  IOJIS Ha

IIPOBOJAHUK C TOKOM U JABIKYIIUKCS
3apsan,
KoJieOaHus ¥ BOJIHBI, IPSIMOJIMHEIHOE

SJICKTPOMArHuTHbLIC

pacnpocTpaHeHHEe CBETa, OTPAXKEHHE,
IpeoMIIeHHE, uHTepdepeHys,
qudpakuus M MOJSApU3aLUs  CBETa,

JucTepcus CBETA;

a¢dexr,

CBETOBOC JaBJICHUC, BO3HHKHOBCHHC

(oTOdIEKTPHYECKUI

JIMHEIIaTOTO CIICKTpa aToMa

BOAOpOAa, C€CTCCTBCHHAA u

HNCKYCCTBCHHAA PAaJMOAKTHBHOCTb.

OK 3.
CTaHJOApTHBIX U
CUTyaIllsIX U
OTBETCTBEHHOCTh

IIpunumars pemieHus B
HECTaHIapPTHBIX
HECTH 3a  HUX

B obmacti 9KOJIOTHIECKOTO
BOCTIMTaHHUS:

- cOpPMHPOBAHHOCTH YKOJIIOTHICCKOM
KyJIbTYphl, IIOHHMaHHWE  BIHSHUSL
CONMATEHO-I)KOHOMHYECKIX
MIPOIIECCOB HA COCTOSHUE MIPHPOTHOMN
U COUMaJbHON Cpeabl, OCO3HaHHE
rJ100aIbHOTO xapakTepa
9KOJIOTHUECKUX MPoOIIeM;

- IUIAHUPOBAHHWE W OCYILECTBIICHHE
JIEUCTBUI B OKpY’Karwllel cpene Ha
OCHOBE 3HAHUS LEJIEH yCTOWYMBOIO

Ppa3BUTHA YCJIOBEYECTBA,

- cOopMHpPOBATh YMEHHS NPUMEHSITH
TIOTyYEHHbIE 3HAHUS 111 OOBSCHEHHS
YCIOBUH TIPOTEKAHUS (UIUUECKHUX
SIBJICHUI B TIPUPOAE M JUIS MPUHATHUS

MPAKTHIECKHUX penreHui B
MIOBCEHEBHOM JKH3HH b
obecriedyeHnss  0€30IACHOCTH  TIPHU

oOpaileHnu ¢ OBITOBBIMHU ITPUOOpaMu
U TEXHHYECKUMH  yCTpOICTBaMH,
COXpaHEHHUS 3JJOPOBBS U COOITIOACHUS
HOPM 3KOJIOTHYECKOTO IOBEIEHHS B
cpere;

OKpy>Karouiei IIOHMMaHNE

HEOOXOTUMOCTH MIPUMEHEHHUS

aKTUBHOE  HENpHATHE  JEHCTBHH, | JOCTMKECHUH (QU3UKH M TEXHOJOTHH

OPUHOCSALIMX  Bped  OKpyXKaroueil | ans PaLMOHAIIBHOTO

cpene; IIPUPOIOIOIb30BaAHUS.

- YMEHUe IIPOrHO3UPOBATh

HEOJIarompusATHBIE  JKOJIOTHYECKHE

HOCIEACTBHS IpeANpUHIMAEMBIX

JieficTBUH, IPeJOTBpallaTh UX;

- PaCHIMpEHUE OIbITa JEeSTEIbHOCTH

9KOJIOTUYECKOI HaINpaBIEHHOCTH Ha

OCHOBE 3HaHUH 0 QU3HKE.
IIK 2.5 Odopmisats yMeTh 0GOpMIATH J1abopaTopHbBIE
TEXHOJIOTUYECKYIO U TEXHUYECKYIO pa®oTBI M AenaTh BBIBOABI IO HHM,
JIOKYMEHTALMIO 10 3KCILITyaTaluu MPOBOIUTH 9KCIEPHUMEHTEI,

He(Tera3onpoMbICIOBOTO

IpUMEHEHHEe (OPMYJ TpPU PEHICHUU
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o0opymoBaHuUs

PaCUYCTHBIX HpO(beCCI/IOHaJ'ILHO-

OpPHEHTHPOBAHHBIX 33734

1 VYka3pBaroTCs JIMYHOCTHBIE M MertanpeameTHeie pesyibtatel u3 GI'OC COO (B mocnexHed pemakuuu ot 12.08.2022), dopmupyemsie

00111€00pa30BaTeNIbHON AUCIUMIUTMHON

2 lucruiuinHapHsble (IpeaMeTHbIe) Pe3yIbTaThl yKa3biBatoTcs B cooTBeTcTBHH ¢ DI'OC COO (B mocnenneii pegakimu ot 12.08.2022)
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2 OFbEM YUEBHOM JUCIATIJIVHBI U BUJIbl YYUEBHOM PABOTHI

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl y4eOHOM AU CHMIIIMHBI 144
B T.4.

OcHOBHOE coepKaHue 53
B T. 4.

TEOPETUIECKOE O0yUeHUE 27
[MPAKTUYECKUE 3aHATHUS 12
11abOpaTOPHBIC 3aHIATHS 14
[IpodeccnonaibHO-OpHMEHTHUPOBAHHOE COJeP:KAHUE 69
B T. 4.

TeopeTudyeckoe o0ydeHue 31

[MPaKTUYECKUE 3aHATHS 24
1abopaTOpHBIC 3aHATHS 14
KouncyabTauumn 14
I[IpomeskyTOUHAs aTTecTauMs B (pOpMe IK3aMeHa 8
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3 TEMATHYECKWH IUIAH ¥ COJEP)KAHUE YYEBHOM JUCIHUILIUHBI

®opmupye
HaumeHoBaHue pa3genos Copep:xanue y4eOHOro MaTepraJia (OCHOBHOe M IPO(hecCHOHAIBLHO-OPHEHTHPOBAHHOE), 1a00pATOPHBIE U O0Bem MBbIe
U TeM NMpPaKTHYecKHe 3aHATHSA, NTPUKJIATHONH MOLYJIb (MPH HAJIMYHH) 4acos KOMIIeTeHI|
U
1 cemectp
BBenenmne.
du3zuka u MeToabl OcHoBHOe coep:kaHue OK2
HAYYHOTO MO3HAHHUS TeopeTnueckoe obydenue: OK'5
®dusnka — QyHIaMEHTaJbHas HayKa O MpHpoae. EcTecTBEHHO-HayYHBIH METOH TMO3HAHUS, €r0 BO3MOMKHOCTH M T'PaHHIIBI OK' 8
MIPUMEHUMOCTH. DKCIEPUMEHT U TEOPHs B NIPOIIECCE MO3HAHUS IPUPOABL. MoenupoBanie GU3NIECKUX SBICHUN W MPOLECCOB. OK 6
Ponp sKcmieprMeHTa M TEOpHH B Ipoliecce MO3HAHUS Npupoisl. Puzndeckass BennunHa. DU3HMUecKWe 3aKOHBI. | paHUIBI OK 4
MPUMEHUMOCTH (HU3MYECKHX 3aKOHOB M Teopuid. IlpmHimum coorBercTBus. [loHstTHe 0 ¢usnyeckolt KapTHHE MHpa. OK3
[NorpemHocTH N3MepeHN HN3NIECKUX BETHYNH. 3HaYeHHE (DU3UKHU NP ocBoeHNH cnenuaitpHocteit CI10.
Pasnen 1. Mexanuka
Tema 1.1 OcHoBHoOe coiep:kaHue
OCHOBBI KHHEMATUKN Teopernueckoe o0yueHue: 1
MexaHuueckoe ABWKEHHE M ero Buabl. MarepuanbHas Touka. Ckauphble u eekmophvie gusudeckue eemuyutbl. OTHOCHTEIBHOCTD
MeXaHW4eckoro JBIkeHHs. Cucrema ortcuera. [IpuHimn otHocutensHocTH [ammies. CrocoObl ONMMCAHUST JBHMKCHUS.
Tpaexropus. IlyTs. Ilepemerienue.
PaBHOMepHOE mpsiMonuHeHoe nBmkeHne. CKOpOCTh. YpaBHEHUE ABI)KEHUS. MTHOBEHHAS M CPEIHSSI CKOPOCTU. Y CKOpEHHE.
HpHMOHHHeﬁHOC JBMKCHUE C TIOCTOAHHBIM YCKOPCHUECM. JIBI/I)KEHI/IE C MMOCTOAHHBIM YCKOPEHUEM CBO6OI[HOI‘O naacHusd.
PaBHOMepHOE IBIKEHHE TOYKH IO OKPYKHOCTH, YIJIOBast CKOpocTh. LleHTpocTpemurensHoe yckopeHue. KuHemartnka
a0COIFOTHO TBEPJIOTO TeNa.
IIpakTHYecKoe 3aHATHE:
Pemenne rpaduueckux 3ajad Mo BUJAM JBIDKEHUSI. _
JlabopaTopHble 3aHATHSA:
JlaGoparopnas pabota Nel VM3ydeHune ABYKEHUS Tesia IO OKPY)KHOCTH. 2
Tema 1.2 OcCHOBHOE coJiep:KkaHne 1 OK 2
OCHOBBI JMHAMHUKH TeopeTuueckoe odyueHue: OK'S
OcHoBHast 3a1a4a nuHamukn. Cuia. Macca. 3akoH BceMHpHOTO TaroTeHus. Bec. HeBecoMoCTb. OK 6
Tema 1.3 Cunel B mpupoae. Cuitel ynpyroctu. Cuwmst mpenua. Crina TSOKECTH B CHIIa BCEMHPHOTO TATOTEHHA. 3aKOHBI MexaHUKH HproToHa. OK 4
3akoHbl  cOXpaHeHHs B | [IepBas KOCMUYECKAs CKOPOCTh. JIBIKeHHe TIaHeT ¥ Manbix Ten CoTHedHOH CHCTEMBL. OK3
MEXaHUKe K 2.5

Wmnynsce Tena. UMmymse cuutbl. 3aKOH COXpaHEHUS IMITyJIbca. PeakTHBHOE JBIKEHHE.

Mexarumecras pavoma u mowocms. Kunemuvmeckan snepews. Tlomeruavhas snepeust. 3aKoH coxparerus mexaruteckou snepaun. Paborta cribl
TSDKECTH U cuJibl ynipyroctu. KoHcepBatuBHble cuiibl. Tlpumenere 3aK0106 coxpareriis.

Hcnonb3oBaHue 3aKOHOB MEXaHHUKHU JUIS OOBSICHEHHS IBM)KEHHSI HEOECHBIX TN M JJIsl Pa3BUTHS KOCMHYECKUX HCCIICTOBaHUM,
IpaHULbl MPUMEHUMOCTH KJlacCUueckol MexaHukH. [llpaxamumeckoe npumenerue usuieckux 3HAHWIL @ NOGCEOHEBHOUL MHABHU A

IIpakTHYyeckoe 3aHATHE:
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HaumeHnoBaHnue pa3jeiioB
H TeM

Coaep:xanue yuedOHOro MaTepuaJia (0CHOBHOe U MPodeccHOHAIBLHO-0PHEHTHPOBAHHOE), 1a00paTOPHbIE U
NpaKTHYeCKUe 3aHATUS, IPUKJIAAHON MOAYJ/Ib (IIPH HAJTUYMH)

dopmupye
MbIe
KOMIIETEeHI]
HH

Oo0beM
4acoB

Pemenne 3amay mo reme «3akoHsl HeroToHA).

Pemenne 3amad no Teme «CHITBI B IPHUPOJIE.

=

Hpaxmuttecxoe 3anamue ¢ npmpeccuouaﬂbnoﬁ HanpaejeHHoCcmblo:

Pernenie 3aa4 o pazneny «MexaHnka)

JlaGopaTopHble 3aHATHUSA:

JlabopaTopnas pabota Ne2 M3yueHne paBHOBECHS TeJ MO ACHCTBHEM HECKOIBKUX CHID).

Pazgen 2. MoJiekyaspHasi

HU3UKA U TEPMOAUHAMHUKA

Tema 2.1
OCHOBEI MOJIEKYJISIPHO-
KHHETHIECKOU TCOPHU

Tema 2.2
OCHOBBI TePMOTTHAMUKA

Tema 2.3
ArperaTHble
BEIleCTBA |
TIePEX 0B

COCTOsSIHUA
(hazoBbie

OcHoBHoOe coep:kaHue

OK?2

Teopernueckoe o0yueHue:

OK 5

OCHOBHEBIC TTOJIOXKSHHS MOHCKyJIHpHO-KPIHeTH‘ICCKOI;‘I TCOPUH. Pa3MepBI 1 Macca MOJICKYJI U aTOMOB. EpoyHOBCKOG JABHIXXCHUC.
Cuisl 1 OHCPIruA MCXKMOJICKYJIAPHOI'O BSaHMOﬂeﬁCTBHﬂ.
CTpOGHI/Ie F33006p33HLIX, JKUJAKHX U TBEPABIX TCII.

OK 8
OK 6
OK 4

Temmeparypa u ee u3MepeHne. AGCONIOTHBIM HyJb TEMIIEpaTyphl. TepMoanHaMuUecKas IMIKajla TeMIepaTyphl. TemmepaTypa
3Be31. CKOpOCTH IBMKEHHUS MOJEKYN U UX U3MEpPCHHUE.

OK3
MK 2.5

Wneanbupiii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYJSIPHO-KWHETHUECKOW TEOpUU Ta30B. YpueHenue cocmosmus
udewmwrozo 2a3a. V13onporieccsl U ux rpaduku. Iazosvie saxorvl. MosspHas 20306as HOCHOSHHAS

BHyTpeHHsAs 3Heprus cucTteMmbl. BHyTpeHHsSs »Heprus upaeanbHoro rasa. Paboma u mennoma Kax ¢hopwvlt nepedauu nepeuu.
Tennoemrocms. Yoemsnaa menwemkocnn KommaecTBo TEIUIOTHL. YpygHerue meniogoeo owarnca. I1epBoe Hayaao TepMOIMHAMUKH.

AnnabatHeiii npouiecc. Bropoe Havano tepmoanHaMuku. Tpunyun oeiicmeusn menosoii mauiutnt. Terviosote dsucamerni. KI1/1 mennosoeo
osuzamerts. Xonoowmwhvle maniutpt. OXpaHa IPUPOJIBIL.

Hcnapenne u xoHeHcanusa. HachlmeHHBI map U €ro CBOMCTBA. AGCOMIOMHAA U OMHOCUMETLHAA &TIAMHCHOCND 6030)Xa. 11prOOPHI 11
OTIpE/IEIICHNUS BIAXKHOCTH BO3/AyXa. TOUKa POCHL.

Kunenne. 3aBucumocTh TemmepaTyphl KUIIEHUS OT JaBieHus. KpuTuueckoe cocTosiHue BeiecTBa. Ilepepembul nap u eo
UCROTB306aHYE 6 exHuKe, XapaKTepUCTHKA XKHKOTO COCTOsIHMS BeniecTBa. [IoBepXHOCTHBIH CIIOH JKUIKOCTH.

DHeprusi MOBEPXHOCTHOTO ciosl. brnmxuuil nopsanox. Ilosepxrocmmuoe namsorcerme. Cuauuearve. Senerun na paruue HeuoKkocmu ¢
meepovu menom. KanuispHele sIBISHMUSL.

XapakTepucTHKa TBEPJOr0 COCTOSHHS BemlecTBa. Kpucrammndeckue W amOpdHBIC Teia. YUPYrHe CBOMCTBa TBEPIBIX TEll.
3akoH ['yka. MexaHuueckue cBOHCTBa TBepAbIX Ten. [lmactudeckas (ocratodnasi) pedopmarus. Tenioeoe pacuuperue meepobix
men u scuokocmeit. Kosgpghupenm runeiinoco paciuuperus. Kodgpghuuuerim oowvémnozo pacuuperst. Yuem pacuperius 6 mexrure. Ilagnere.
Yoenvraa mennoma nnagnenua. Kpucrannuzanus. Ipaxmuseckoe npumerierue 6 HOBCEOHEGHOTL HCUZHU (IUBUMECKIX 3HAHUTL O CBOTICINGAX 20306,
HCUOKOCINELL U MBEPObIX METL

Hpaxmuuecxoe 3anamue ¢ npot])eccuouaﬂbnoﬁ HanpaejleHHOCmMbIO:

Pemenne 3aga4 no teme «OCHOBBI MOJIEKYJISIPHON (PU3HKI.

Pemenne 3aja4 110 TcM¢C «Onpeuene}me IapaMeTpoOB raia 1o rpa(bmcaM H30IIPOIIECCOBY.

Pemenne 3aja4 110 TcM¢C «BHyTpeHHﬂH OHEPIrusd U pa60Ta rasa».

Perriervie 3a71a4 Ha KoahrI eHT TOBEPXHOCTHOTO HATSDKEHIIST YKHTKOCTH

(NSRS \CREN (SR S}
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dopmupye

HaumeHnoBaHnue pa3jeiioB Coaep:xanue yuedOHOro MaTepuaJia (0CHOBHOe U MPodeccHOHAIBLHO-0PHEHTHPOBAHHOE), 1a00paTOPHbIE U Oo6Bbem Mble
U TeM NpaKkTHYecKue 3aHATUSA, MPUKJIATHONH MOAYIb (MPH HAJTUYHMH) 4acoB KOMIIeTeHI]
HH

JlaGopaTopHble 3aHATHS:
JlaboparopHast pabota Ne3. M3yueHue 0ZHOTO 13 N30IPOIIECCOB. 2
Jlabopamopnuie 3anamus ¢ npogheccuonanbHoil HARPABIEHHOCHbIO:
JlabopaTopnas padorta Ne4 OnpeneneHre BIaXKHOCTH BO3IyXa. 2

KontponpHas padora Nel «MoiekynspHas GU3NKa U TSPMOTUHAMUKA)

Pasnea 3. DuekTpoamHammuka

Tema 3.1 OcHOBHOE coep:KaHHe OK 2

DNEKTPUUECKOE MOJIE Teopernueckoe o0yueHue: OK'5
nexampueckue 3apsadvt. DTIEMEHTAPHBIN IICKTPUUECCKUN 3aps]l. AKOH COXPAHEHUA 3apAoa. OK 8
3axon Kynowa. DnexTpudeckas TOCTOSHHAs. OJEKTpUUEcKoe Imojie. HamnpsyKeHHOCTh BIIEKTpHYECKOro Tmousd. [lpuHmmm OK 6
CYTIEPIIO3HIINH TIOJIEA. OK 4
[otenuman. Pazrocme nomeryuanos. Cészs MOy HANPANCEHHOCHBIO U XBHOCIIBIO HOMEHUUAI08 VIEKINPUYECKO20 NOTA. eKINPOeMKOCHh. OK3
Eournapt nexanpoemocmu, MK 2.5
Tposoorurut 8 nexmpurieckom nove. 1
Twnexanpuru 6 mexmmpueckom none. Honspuzayun owaneranpuros. Pabota cuit 3J1IeKTpOCTaTUIECKOTO MOJIA.
Konoencamopot. Coeoureriiie KOHOCHCamopos 6 damapero. IHepaus 3apsrceHH020 KOHOeHCamopa. JHEPTUS DIEKTpUIecKoro noiist. Ilpuwenenue
KOHOeHCamaopos

Tema 3.2

3aKOMES HOCTOSHHOIO TOKA YcoBust, HeOOXOAMMBIE ISl BOSHIKHOBEHISI ¥ TIOICP>KaHUS dNIEKTpUIecKoro Toka. Criia ToOKa U IDIOTHOCTH TOKa. Jaxon Oma
LA YUACHIKA Yen.
Ilpakmuueckoe 3anamue ¢ npogheccuoHabHOU HANPABGIEHHOCMbIO:
Pewenne 3anay no teme «3akoH Kynona. HanpsbxeHHOCTD moJis» 2
Jlabopamopnuie 3anamus ¢ npogheccuonanbHoil HARPABIEHHOCHbIO:
JlabopaTopnas pabota Ne5. OnpeneneHue MeKTPHIECKON eMKOCTH KOHICHCATOPOB 2

2 cemecTp

Tema 3.2 OcHOBHOE coliep:kaHue OK 2

3aKOHBI IOCTOAHHOIO TOKa | Teopernveckoe 00yueHue: OK'5
3a6uUCcHMOCIHb VICKINPUHECKO20 CONPOMUGTICHLSA Of MAMEPUAIA, OTUHBL U FI0WAOU RONEPEHHOZ0 CeHeHLA HPOBOOHUKA. 3AGUCUMOCIID VTEKINPUUECKO20 2 OK 8
conpomuenerius nposooHuKos om mevnepanypol. Tevinepanyprvii kooguguerim conpomuernenus, OK 6
Ceeppanposodumocnn. Padoma umowrocms nocmosmnozo moxa. Tennosoe oeiicmeue moxa. 3axon /Dreoyvr/lenua, 2 OK 4
Inexmpodsuryuian cuwia ucmounuxka moxa. 3axon Oma onsa nomoil yenu. nexmputeckue uenit. Tlapauienstoe u nociedoeamevtoe coeouHeHue 2 OK3
npoeoonuxoe. arxomsl Kupeogba 0na yzna. Coeounierue UCHIOUHUKO8 AIEKIPUHECKON JHEPSUU 6 Damapero 1K 2.5
Ilpaxmuueckoe 3anamue ¢ npogheccuoHanbHOU HANPAGIEHHOCMbIO:
Pewenue 3anay no teme «3akoH OMa AJisl yyacTKa L. 2

Pemenne 3aja4 1o TcM¢C «COCILI/IHGHI/IG ITPOBOAHUKOBY.

./Iaﬁopamopubte 3anamusn ¢ npod)eccuomwbnoﬁ HAnNpaeleHHoCmbio:
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dopmupye

HaumeHnoBaHnue pa3jeiioB Coaep:xanue yuedOHOro MaTepuaJia (0CHOBHOe U MPodeccHOHAIBLHO-0PHEHTHPOBAHHOE), 1a00paTOPHbIE U Oo6Bbem Mble
U TeM NMpaKTHYecKHe 3aHATHSA, NPUKJIATHOH MOLYJIb (MPH HAJIMYHH) 4acos KOMIIeTeHI|
U
JlaGoparopnas padota Ne6 OnpeneneHne yaeabHOTO COPOTUBIICHUS MPOBOTHUKA. 2
JlabopaTopnas paborta Ne7 OnpeneneHne TepMuIecKoro K03 UIeHTa CONPOTHBICHUS MEIH.
JlaGoparopnas padota Ne8 M3amepenne D/]C 1 BHyTpEHHETO CONPOTUBIICHIS HCTOYHHUKA TOKA. 2
JlabopaTopnas pabota Ne9 M3yueHne 3aKOHOB OCIEOBATEIFHOTO U IMAPAJUICITHFHOTO COCTMHEHUH TPOBOTHUKOB.
JlabopaTopnas padota Nel0 MccnenoBanue 3aBHCUMOCTH MOITHOCTH JIAMITHI HAKAIMBAHUS OT HANPSDKCHUS Ha e€ 3aKuMax. 2
JlabopaTopnas padota Nell Ompeneneane KI1J1 3eKTpOrumTKy.
Tema 3.3 OCHOBHOE coJiep:KaHne OK 2
OneKkTpudecKuii TOK B Teopernueckoe 00yueHune: OK'5
Pa3INYHBIX Cpelax DNEeKTpUYECKUN TOK B METajllaX, B 3JIEKTPOJIUTAX, ra3ax, B Bakyyme. Jexnponuz 3arxon nekmpomsa Dapadest. exmpoxumuecranii 2 OK 8
Ixeusaierm. Buowi 2azoevix paspsdos. TepmonnekTponHas smuccus. [lna3zma. OK 6
Onexampuneckuii mox 6 nonynpoeoonurax. CoOCTBEHHAs M TIPUMECHasi POBOAUMOCTH. P-n mepexon. Ilpumenenue noynpocoomuros 2 OK 4
Tloynposoorurosvie npubopot OK 3
Ilpaxmuueckoe 3anamue ¢ npogheccuoHanbHOU HANPAGIEHHOCMbIO: 1K 2.5
Pemenue 3anay no teme «Tok B pa3iIMyHbIX Cpelax ¢ MPAKTUYECKON HAIIPABIEHHOCTBION. 2
Pemenue 3amau no Teme «OnpeiesieHHe MEKTPOXUMHUYECKOTO SKBUBAJIEHTa MEH
Tema 3.4 OcHOBHOE coJiep:kaHne OK 2
MarsuTHOe mose Teoperuueckoe odyueHue: OK 5
Bektop mHayKuMu MarHuTHoro nojs. HamnpsbxkeHHOCTs MarHuTHOrO mnosis. JleficTBue MarHUTHOTO IOJIsl Ha HPSIMOJIMHEUHBIN 2 OK 8
NPOBOJHMK C TOKOM. Bzammoneiicteue TokoB. Cwia Amnepa. Ipumenenue cwwt Avnepa. Marautueii motok. PaGorta mo OK 6
TepeMEIEHUIO MPOBOJHUKA C TOKOM B MATHUTHOM IIOJIE. OK 4
JlelicTBMEe MAarHMTHOTO TOJS Ha IBWKYyIuiics 3apsia. CuwaToperua. Hpumenenue cuwwt Jloperya. OnipesieieHue yuenpHOro 3apsa. 2 OK3
Maumnwie ceoticmea sewiecrnea. Maawmmnas nponuyaevocms. CoTHEUHasi aKTUBHOCTH 1 €€ BiMsiHKE HA 3emirro. MarautHele OypH IIK'2.5
Ilpakmuueckoe 3anamue ¢ npogheccuonanbHoil HANPAIEHHOCMbIO:
Pemenue 3anau no teme «Cuna AMnepa u cuna JlopeHnay 2
Tema 3.5 OcHOBHOE coliep:kaHue OK 2
ONeKTpOMarHuTHas Teopernyeckoe o0yueHue: OK'5
UHAYKLIHA Aenenue aneranpomazmnon; undyrapu. Tlpasuno Jlenna. 3akoH 3JI€KTPOMArHUTHOW MHAYKUMU. Buxpesoe anexanpuuecroe none. SJ1C 2 OK' 8
MHIYKLIMY B IBHKYIIUXCSA IPOBOJHUKAX. OK 6
Seanenue camounoyrua. HHoyxanusHocms. IHepeusn MazuimmHo20 novs moxa. 2 OK 4
B3anMocCBsI3b 2IEKTPUUECKUX ¥ MATHUTHBIX MOJIEH. DJIEKTPOMarHUTHOE MoJIe OK3
Ilpaxmuueckoe 3anamue ¢ npogheccuoHanbHOU HANPAGIEHHOCMbIO: 1K 2.5
Pewmenue 3anay no teme «3axoHsl Papajes. MarHUTHBIN OTOK 2
Jlabopamopnyvie 3anamus ¢ npoheccuonanbHOll HANPAGIEHHOCIbIO:
Jlaboparopras pabora Nel2 V3yueHue siBIICHHS 3JIE€KTPOMArHUTHOW UHIYKIIMH 2

KontponbHas pabora No2 «MarautHoe nose. DNeKTpOMarHuTHAS UHITY KIS

Pasnen 4. Koe6anus ¥ BOJHBI
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dopmupye

HaumeHnoBaHnue pa3jeiioB Coaep:xanue yuedOHOro MaTepuaJia (0CHOBHOe U MPodeccHOHAIBLHO-0PHEHTHPOBAHHOE), 1a00paTOPHbIE U Oo6Bbem Mble
U TeM NMpaKTHYecKHe 3aHATHSA, NPUKJIATHOH MOLYJIb (MPH HAJIMYHH) 4acos KOMIIeTeHI|
U
Tema 4.1 OcHOBHOE cojiepKaHue OK2
Mexanudeckue kosnebanus | Teopernuyeckoe 00ydyeHue: OK'S
1 BOJTHBI KonebarenpHoe aBmkenne. I'apmonndeckue kosebanus. CBoOOAHbIE MeXaHUIecKue KosieOanus. [IpeBpaimieHne SHepTUn TpH 2 OK 6
KoneOaTenbHOM ABMKEHHH. CBOOOAHBIC 3aTyXarolue MeXaHHdeckue KoieOaHms. Maremarnmueckuil MasTHUK. [Ipy>KuHHBIH OK 4
MasATHHK. BBIHYKCHHBIC MEXaHUYeCKHE Koebanus. Pe3oHanc. OK 3
[onepeunsle 1 MPOAOIHHBIE BOIHBL. XapaKTEPUCTHUKH BOJIHBI. 3BYKOBBIC BOJIHBL. YJIBTPa3BYK U €r0 MIPUMEHEHHE
JlaGopaTopHble 3aHATHS:
JlabopaTopnas padorta Nel3 M3meperne yckopeHHs CBOOOIHOTO MaJACHHUS ¢ TOMOIIBI0 MasiTHHKA 2
Tema 4.2 OCHOBHOE coiep:KaHne OK 2
DJIeKTpOMarHUTHbIE Teoperuueckoe o0yueHune: OK'5
KOJIEOaHuUsI U BOJIHBI CBoOomHBIE 3JEKTPOMAarHUTHBIE KoieOanus. IlpeBpamenne sHeprum B KonebarenpHoM KoHType. Popmyna TomcoHa. 2 OK 6
3aryxaromue 3J1eKTpOMarHuTHbIe KojeOaHus. ['eHepaTop He3aTyXaloIIMX JIICKTPOMAarHUTHBIX KoJjieOaHuil. BbIHyX1eHHBIC OK 4
DJIEKTPUYECKUE KOJIeOaHMsl. OK 3
Tlepemennvuit mox. 1 enepamop nepemennoco moxa. EMkocmuoe u unOyKmueHoe conpomuenenis nepemMenHoco moka. AKmueHoe conpomuerenue. 2 1K 2.5
3axon Oma i AeKmpuiecKoil uenu HEPEMEHHO20 TOKA.
Papoma u mowrocmy nepeviertoco moxa. Pesonarc 6 anexmpuveckoii yenu. Tparcgpopmamopot. Toxu evicokoi wacmombt. Iloymenue, nepeoaua u
PacnpeoeieHue AeKMPOoIHEPULL
DJEeKTPOMarHUTHOE I0Jie KakK OCOOBI BUJ Marepuu. ODJIEKTpPOMAarHUTHbIE BOJHBI. CBOWCTBa 3JEKTPOMArHUTHBIX BOJIH. 2
Bubpatop I'epria. OTKpoITHII KoNebaTenpHBIN KOHTYp. M300peTenue paano A.C. [TomossM. [TorsiTre 0 paguocsszu. [IpuHIm
panuocssi3u. IIpiMeHeHne 3JIeKTPOMarHiTHBIX BOJIH.
Ilpakmuueckoe 3auamue ¢ npogheccuonanbHoll HANPABIEHHOCHbIO:
Pemenue 3amau o Teme «KoebaTenpHBIH KOHTYPY 2
Jlabopamopnvie 3anamus c npogheccuonanvholi HARPAGIEHHOCHIbIO:
Jlaboparopras pabora Nel4 M3yuenue paboTsl TpaHchopmaTopa 2

Konrposbhas padora Ne 3 «Koxebanust n BOJIHBI)

Pa3pgen 5. Onruka

Tema 5.1
IIpupona ceeta

OcHOBHOE coJepKaHHe

Teopernueckoe o0yueHne:

Toueunslil McTouHUK cBeTa. CKOPOCTh PacIpOCTPaHEHUs CBETA. 3aKOHBI OTpa)KCHUs U TpenomieHus cBeTa. CollHEuHblE U
nmyHHbIe 3atMeHus. [Ipunnun [Molirenca. ITonnoe otpaskenue. JInnzel. [Toctpoenne nzo0paxenus B smH3ax. Popmyna TOHKOH
JIUH3BL.

VBenuuenne nuH3BL. ['71a3 kak onruueckas cucrema. Onruueckue npudopsl. Teneckonsl. Cuwia ceema. Ocsewéhnocma. 3aKorbl
OCBeLUEHHOCIL

Hpakmuuecm)e 3anamue ¢ npoc[)eccuonaﬂbuoﬁ HANpAae6i1eHHoCmbsvlo.

Pemenue 3aja4 110 TcM¢C «HOCTpOCHI/Ie H306pa)l(€HHﬁ B TOHKHX JIMH3aX»

JlaGopaTopHble 3aHATHS:

OK2
OK 5
OK 6
OK 4
K 2.5
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dopmupye

HaumeHnoBaHnue pa3jeiioB Coaep:xanue yuedOHOro MaTepuaJia (0CHOBHOe U MPodeccHOHAIBLHO-0PHEHTHPOBAHHOE), 1a00paTOPHbIE U Ob6bem Mble
U TeM NMpaKTHYecKHe 3aHATHSA, NPUKJIATHOH MOLYJIb (MPH HAJIMYHH) 4acos KOMIIeTeHI|
U
JlabopaTopnas pabota Nel5 OmnpeneneHre mokasarens MPeIOMICHHUS CTEKIIa 2
Tema 5.2 OcHOBHOE coJep:KaHHe OK 2
Bonnoseie cBolicTBa cBeTa | TeopeTHyeckoe o6yueHue: OK'S
WaTtepdepenius cBera. KorepeHTHOCTh CBETOBBIX Jyded. MHTepdepeHmns B TOHKHX IUIeHKaX. Kombra HproToHa. 2 OK 6
Hcnonp3oBanue nHTEpEpeHIINN B HayKe U TexHuKe. JJudpaxuns ceta. Judpaxnns Ha menn B TapaienbHbIX JTydax. OK 4
Hudpakumonnas pemetka. [lonsitue o romorpagum. Ilomspuzanms nonepeuHbix BosH. Ilonsipuzanust ceerta. IBoitHoe 2
nyuenpenomiieHue. Ionsipounsl. lucnepcus csera.
Buns! m3nyuenuif. Buapsl cnektpoB. CrekTpsl ucmyckanus. CrekTpsl noriomeHus. CrnekTpaibHbli aHann3. CHekTpaibHbIe 2
KJacchl 3Be3N. YibrpaduoneroBoe usnydenue. MHdppakpacHoe usnydenue. PentreHoBckue nyun. VX mpupona u cBoiicTBa.
[ITkaJya 31eKTPOMArHUTHBIX W3ITy4CHHH
JlabopaTopHble 3aHATHA:
Jlabopamopras padoma Ne16 OtipeneneHre JTUHBI CBETOBOH BOJTHBI ¢ TOMOIIBIO TU(PPAKIIHOHHONW PEIICTKH.
Jlabopamopras papoma Ne17 HaOiroieHre CIDIONIHOTO U JIMHEHYATOTO CIIEKTPOB 2
Tema 5.3 OcHOBHOE coJiep:KkaHne
CrernanbHas TeOpUs JIBrKeHue co CKOpoCThIo cBeTa. IlocTyaTel TEOpUU OTHOCUTEIILHOCTHU U CIEACTBUS U3 HUX. OK 2
OTHOCUTEJILHOCTH VHBapnaHTHOCTP MOIYJNS CKOPOCTH CBETa B BakyyMme. DHeprus mokosd. CBs3b MacChl M 3HEPTrHH CBOOOTHON YaCTHIIBI. OK 5
OJeMEeHTHI PEIATUBUCTCKON TUHAMUKI OK 6
2 OK 4
Paznen 6. KBanToBas gusznka
Tema 6.1 Teoperuueckoe odyueHue: OK 2
KsanroBas ontrka KsanroBas runoresa Ilnanka. TeruoBoe m3mydenue. KopmyckynsapHo-BoiaHOBOH nyanu3m. @otonsl. ['mnoresa ne bpoiins o 2 OK 5
BOJIHOBBIX CBOMcTBax yacTuil. CooTHOIIEHHE HeomnpeeneHHocTel [ eiizenbepra. OK 6
Jlapnenue cBera. Xumudeckoe aedicteue cera. Ombitel I1L.H. Jle6enesa u H.W. Basunosa. @omosgpgpexm. Ypaenenue 2 OK 4
Ditnwmeiina 0na gomorgpgpexkma. Buewnuii gromosrnexmpuueckuii Ippexm. Buympennuii pomorgppexm. Tunwt OK3
gomornemenmos. Ipumenenue pomorghghexma IK 2.5
Tema 6.2 OcHoBHOE coliep:kaHue OK 2
@usuka aToma U aTOMHOro | Teopernveckoe 00yueHue: OK'5
aapa Pa3BuTne B3II10B HA CTPOCHHUE BenlecTBa. Mojienu cTpoeHust aTOMHOTO Si/Ipa. 2 OK 6
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax Bogopoja. SnepHas moxens atoma. OnbiTel 3. Pesepdopna. Monens aroma Bogopoza 2 OK 4
o H. bopy. KBanrossle nocrynatst bopa. Jlazepui. OK3
PangnoakTiBHOCTB. 3aKOH pagloaKTUBHOTO pacmnana. PaamoakTuBHbE npeBpamieHus. CriocoObl HaOMIONEHUS M PEerucTpaluy 2 HK 2.5
3apspkeHHbIX dacThl. O¢p¢exr BasmioBa - UepenkoBa. CrpoeHue atomMHOro sapa. Jledekr macchl, SHEpPTusl CBS3U U
YCTOMUMBOCTh ATOMHBIX saep. SnepHele peakuuu. fJdepnasa 3nepzemuka. DHEPreTUUECKHHM BBIXOJ SAEPHBIX peakKuil.
VckyccTBeHHas! paiioakTHBHOCTb. Jlenenue Tsoxensix suep. Lennas snepuas
Pasnea 7. Ctpoenne Beenennoii
Tema 7.1 | OcHOBHOE coJepKaHHe OK2
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dopmupye

HaumeHnoBaHnue pa3jeiioB Coaep:xanue yuedOHOro MaTepuaJia (0CHOBHOe U MPodeccHOHAIBLHO-0PHEHTHPOBAHHOE), 1a00paTOPHbIE U Ob6bem Mble
U TeM NMpaKTHYecKHe 3aHATHSA, NPUKJIATHOH MOLYJIb (MPH HAJIMYHH) 4acos KOMIIeTeHI|
U
Crpoenue Conneunoil | TeopeTuueckoe coaep:kaHue: OK'5
CUCTEMBI ConHedHas cucteMa: INIaHETH! B Manble Tena, Cucrema 3emusi—JIyHa 2 OK 8
OK 6
OK 4
OK 3
Tema 7.2 OcHOBHOE coJiep:kaHue OK 2
Oomrorus Beenennoi Teopernueckoe copepKaHue: OK'5
Crpoenue u 3Bomonust Conmnna u 38€31. Knaccngukanus 38€31. 3BE3bI 1 HCTOUHUKH UX SHEPTHU. 4 OK 8
T'anaktuka. CoBpeMEHHBIC MPEJICTABJICHHS O CTPOCHUH M SBOJIIOIMHK BeeneHHoH OK 6
JlabopaTopHble 3aHATHA: OK 4
Jlaboparoprasipadora Ne18 «/3ydeHne KapThl 3BE€3THOTO HEOa 2 OK 3
Hroro 122
Koncynbranumn 14
IIpomeskyTouHasi aTTecTanus B (hopMe IK3aMeHa 8
Bcero 144

IIpopeccuonanvno-opuenmuposanmvie I1eMeHMbl COOEPHCARUA BbLOCTEHB NOTLYHCUPHBIM KYPCUECOM
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4 YCJOBUS PEAJIM3AIIMA ITPOT'PAMMbBI YYEFHOM JUCIUILINHBI

4.1 TpeOoBaHusi K MHHHMAJIBHOMY MATEPHAJILHO-TEXHUYECKOMY OOecredeHulo
AUCHMIINHBI:

[Tporpamma yuebnol nucuumuabl OY [[0p.03 dusuka peanusyercs B yueOHOM KaOWHETE
busuKy.

Obopyoosanue yuebrnoco kabunema:

KoMmuiekT yaeOHO-HarISIHBIX TTOCOOHIA, BKITFOUAst TEMATUUYECKUE TIATKH JTHIAKTUYSCKUX
MarepuaioB; KOMIUIEKT METOJAMYECKUX MaTepruagoB — 1 miT.

OcHoBHOE 000pyI0BaHUE:

JlaGopaTopHas ycTaHOBKa JiJIsl onipeiesieHus ruapasindeckux conporusienuid (I'J]-CIT)

JlaboparopHas ycTaHOBKa 10 U3y4eHHI0 nopiiHeBoro kommnpeccopa (ITAXII-T1K)

JlaGopaTopHas ycTaHOBKa 110 n3y4deHuto 3akoHa bepuymnu (I'J[-VBP)

Kommbrorep ¢ BeixogoM B UuTEepHET — 1 1IT., MylbTUMEIUIHHOE 000PYI0BAHUE MPOEKTOP —
1 wr., akyctuueckas cucrema 2.0 — 1 mr.

Y4eOHast MeOemb: JoCcKa MeIoBas — | IT., 3KpaH HACTeHHBIN — | mIT., cTy!m — 27 MmT.,
ctos — 19 mwr.

4.2 UndopmannonHoe odecnevyeHne peajan3anuu NporpaMmbi:

Jis peanu3anuyl IporpaMMbl y4eOHOM AUCIUIUTMHBI OMOIHMOTeUHbI QoHA (huanasa umeer
MeYaTHbIE U/UIK AIIEKTPOHHBIE 00pa3oBaTelbHbIC 1 HHPOPMAIIMOHHBIE PECYPCHI.

OcHoBHas1 JIMTepaTypa:

1. Msxkumes I'. SI. ®usnka: 10-i knacc: 6a30BbIA M YIIYONIEHHBIM YPOBHM : yueOHuUK / I'. 5.
Mskuies, b. b. Byxosues, H. H. Corckuii ; nox pegakuueit H. A. I[TapdentbeBoit. — 10-¢
u3a., crep. — MockBa : IlpocBemenue, 2023. — 432 c¢. // JlaHb : DJIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/. — TekcT: 3JIeKTpOHHBIN.

2. Msxkumes I'. SI. ®usuka: 11-i kmacc: 06a30BbIid U yriIyOJIEHHBI YPOBHH : yueOHuk / I'. 5.
Msikumes, b. b. byxosues, B. M. Hapyrun ; noxa pegakuueit H. A. IlapdentseBoit. — 11-¢
u3a., crep. — MockBa : Ilpocemenne, 2023. — 432 c¢. // JlaHb : 3JIEKTPOHHO-
o6ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/. — TekcT: 351eKTpOHHBIH.

3. ®wusuka: 10-i1 kmacc: 6a30BbId U yrIyONnEHHBIN ypoBHH : yueOHUK / A. B. I'paués, B. A.
[Toroxes, A. M. Canenxuii, I1. }O. bokoB. — 8-e u3z., crep. — Mocksa : [Ipocsernienue,
2022. — 463 c. // Jlamp : oneKTpoHHO-OuOmmMoteunas cucrema. — URL:
https://e.lanbook.com/book/. — TeKCT: 37IeKTPOHHBI.

4. ®wuzuka: 11-i kimacc: 6a30BbI U yrayOnéHHbIN ypoBHU : yueOHUK / A. B. I'paués, B. A.
[Toroxes, A. M. Caneukuii, I1. }O. bokoB. — 9-e u3a., crep. — Mocksa : [IpocBenienue,
2022. — 462 «c.// Jlamp : odnekTpoHHO-OMOMMoOTeuHass cuctema. — URL:
https://e.lanbook.com/book/. — TeKCT: 37I€KTPOHHBI.

5. ®wusuka : 10-i1 knacc : 6a30BbIi ypoBeHb : yuebHuk / JI. O. 'ennenmreiin, A. A. bynartosa,
N. H. Kopumibes, A. B. Komkuna. — 3-e uza., crep. — Mocksa : [IpocBemenue, 2022, —
256 c. // Jlanb : anekTpoHHO-OuOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/.
— TekcT: 27eKTPOHHBIH.

6. ®wusuka : 11-i1 kimacc : 6a30BbIil ypoBeHb : yuebHuk / JI. O. 'ennenmreiin, A. A. bynatosa,
N. H. Kopumibe, A. B. Komkuna. — 3-e uza., crep. — Mocksa : [IpocBemenue, 2022, —
253 c. // JIanb : anekTpoHHO-OuGMMoTeuHas cucrema. — URL: https://e.Janbook.com/book/.
— TekcT: 2NeKTPOHHBIH.

JlomosHuTeIbHAS JIUTEpPATypa:

1. MskumeB [I'. . ®usuka. MonekynspHas ¢usuka. Tepmomunamuka: 10-i Kiacc:
yrayOn€HHbIN ypoBeHb : yuebnuk / I'. SI. Mskumes, A. 3. CunskoB. — 11-e u3g., crep. —
Mocksa : Ilpocsemenne, 2022. — 351 c. // JlaHb : 2IeKTPOHHO-OMOIMOTEUHAS! CHCTEMA.
— URL: https://e.Janbook.com/book/. — TeKkcT: 371€KTPOHHBIH.

21


https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanbook.com/book/

. Mskumes I'. . ®usuka. Onruka. KBantoBas ¢usuka. 11 kmacc: yriiyOnéHHBIN ypOBEHb :
yueonuk / I'. . Msakumes, A. 3. CunsikoB. — 11-e u3n., ctep. — Mocksa : [Ipocsemnienue,
2022. — 478 c. /" JlaHp : DBNEKTPOHHO-OMONMOTe4Hass cuctema. — URL:
https://e.lanbook.com/book/. — TeKCT: 37E€KTPOHHBIHN.

. Jleuran E. I1. Actponomus : 11-i1 kmace : 6a30BbIid ypoBeHb : yueOnuk / E. I1. JleBuran. —
4-¢ m3n., crep. — Mocksa : Ilpocemenne, 2022. — 240 c. // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/. — TekcT: 35IeKTpOHHBI.

. Cypmun B. I'. Actponomus: Bek XXI/ B. I'. Cypaun. — 5-e u3a. — Mocksa : JIMK Ilpecc,
2023. — 570 c. /" JlaHnp : DBIEKTPOHHO-OMONMOTeYHass cuctema. — URL:
https://e.lanbook.com/book/. — TeKCT: 37E€KTPOHHBIN.

HHTepHET-pecypcehl:

. O®uzuka. Ypoku ¢usuku: [caiit]. - URL: https://studopedia.ru/fizika.php. — TexcT:
AJIEKTPOHHBIN.

22


https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://studopedia.ru/fizika.php

5 KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOM
JANCHUITJINHBI

KouTtponb u omeHka pe3yabTaTOB OCBOEHHUS 0011e00pa30BaTeNbHON  JUCIUITIMHBI
PacKphIBAIOTCS Yepe3 AUCIUILTMHAPHEBIC Pe3YNIbTaThl, HAlPaBICHHBIE HA ()OPMUPOBAHUE OOIIUX H
npodeccnoHaNbHBIX KOMIETSHIIUN MO pa3/iesiaM U TeMaM COJIep KaHus yueOHOro MaTepuarna.

Oo0mue koMnereHuu/
ITpodeccuonanbHbIe KOMIIETCHUNH

Paznen/Tema

Tun oneHOYHbIX
MeponpusTHi

OK 2. Opranu3oBbIBaTh COOCTBCHHYIO Paznen 1. Temwr 1.1., 1.2, 1.3
JeSITeIBHOCTD, BRIOMPATh THIIOBBIC Pa3znmen 2. Temnr 2.1.,2.2., 2.3.
METOABI U CIIOCOOBI BBIMOJIHEHUS Pazpen 3. Temsr 3.1., 3.2., 3.3.,3.4., 3.5.
npodecCHOHANBHBIX 33/1a4, OL[EHUBATh Pa3zngen 4. Temer 4.1., 4.2.
uXx 3¢ (HheKTHBHOCTH U Ka4yeCcTBO Pazgen S. Temrr 5.1., 5.2, 5.3.
Pa3nmen 6. Tems1 6.1., 6.2.
Pazngen 7. Temsr 7.1., 7.2.
OK 5. Hcronb30Bath HHGOPMAIIMOHHO- Pazgen 1. Temer 1.1.,1.2, 1.3
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B Paszgen 2. Temsr 2.1.,2.2., 2.3.
poeCCHOHATBHOH NesTeTPHOCTH Pazpen 3. Temsr 3.1., 3.2, 3.3.,3.4., 3.5.
Paznen 4. Temrer 4.1., 4.2.
Pa3nmen 5. Temnr 5.1.,5.2.,5.3.
Pa3nmen 6. Temn1 6.1., 6.2.
Paznmen 7. Temnr 7.1., 7.2.
OK 8. CamocTosITENTFHO ONPEIENATh Pa3znmen 2. Temnr 2.1.,2.2., 2.3.
3a71a4u Ipo(HeCCHOHAIBHOTO U Pa3zgen 3. Temsr 3.1.,3.2.,3.3,, 3.4, 3.5.
JIMYHOCTHOTO Pa3BUTHS, 3aHUMAThCSA Pazgen 7. Temsr 7.1., 7.2.

caM000pa3oBaHHEM, OCO3HAHHO
IUTAHUPOBATh MTOBHIIICHUE
KBaJTU(UKAIIAN

OK 6. PaboTaTth B KOJIJIEKTUBE U Pazgen 1. Temer 1.1., 1.2, 1.3
KoMaH[Ie, 3P PEKTHBHO OOIIATHCS C Pa3men 2. Temn1 2.1.,2.2., 2.3.
KOJUIEraMH, pyKOBOACTBOM, Paszgen 3. Temsr 3.1., 3.2, 3.3.,3.4., 3.5.
MOTPEOUTEIAMH Paznen 4. Temre1 4.1., 4.2.

Paszgen 5. Temsr 5.1.,5.2., 5.3.

Pa3nmen 6. Temn1 6.1., 6.2.

Paznmen 7. Temnr 7.1., 7.2.
OK 4. OcymiecTBasiTh IOUCK U Paznen 1. Temnr 1.1., 1.2, 1.3

HCTIONb30BaHUE HH(pOPpMAIHHY,
HeobxoauMon 11st 3hPEeKTUBHOTO
BBINIOJIHEHHS PO ecCHOHaNBHBIX 3a/1ad,

Paznen 2.
Paznen 3.
Paznen 4.

Temrr 2.1.,2.2.,2.3.

Temsr 3.1.,3.2.,3.3.,3.4,,3.5.

Temn1 4.1.,4.2.

PO ECCHOHATBHOTO U JITYHOCTHOTO Paspen 5. Temsr 5.1., 5.2., 5.3.

pa3BUTHA Paznea 6. Temer 6.1., 6.2.
Pazngen 7. Temsr 7.1., 7.2.

OK 3. [Ipunumars peieHus B Paszpen 1. Temsr 1.1., 1.2, 1.3

CTaHAApPTHBIX U HECTAaHAAPTHBIX Paszgen 2. Tems1 2.1.,2.2., 2.3.
CHUTYyallHsIX U HECTH 33 HUX Pa3pmen 3. Temnr 3.1., 3.2, 3.3.,3.4., 3.5.
OTBETCTBEHHOCTh Pa3znen 4. Temnr 4.1.,4.2.

Pa3nmen 6. Temn1 6.1., 6.2.

Paznmen 7. Temnr 7.1., 7.2.
[IK 2.5 OhopMIATh TEXHOTOTHIECKYIO Pa3gen 1. Temsr 1.2, 1.3
1 TEXHAYECKYIO JOKYMEHTAIIHIO IO Pazgen 2. Temsr 2.1.,2.2.,2.3
JKCILTyaTaluu Paznmen 3. Temnr 3.1, 3.2, 3.3., 3.4., 3.5.
He(TEera3o0mnpoOMBICIOBOTO Pa3gen 4. Tema 4.2
obopynoBaHus Pa3gen S. Tema 5.1.

Pa3men 6. Temn1 6.1., 6.2.

- YCTHBIH 01poc;

- (pOHTANBHBIH OMPOC;

- OIICHKA KOHTPOJIbHBIX
pabor;

- HaOJIOJIeHUE 33 XOJIOM
BBITTOJTHEHHS Ta00PaTOPHBIX
pabor;

- OLICHKA BBITIOJTHEHHSA
mab0paTOPHEIX padoT;

- OILICHKA MPAaKTUYECKUX
pabort (penieHus
Ka4eCTBEHHBIX, PACUETHBIX,
podeccuoHAIBHO-
OpPHEHTHPOBAHHBIX 33/1a4);

- OIICHKA TECTOBBIX 3a/IaHNH;
- OLICHKA BBITIOJIHEHHUS
JIOMAITHAX
CaMOCTOATENIBHBIX padoT;

- HaOJrolleHWe W OIeHKa
peleHus Keiic-3aaay;

- HaOmIoZIeHWe | OIeHKa
JIETI0BOM UTPBI;

- 9K3aMeH
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