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1. O6mas xapakTepucTHKA NPUMEPHOIi padoueii mporpaMMbio0Ie00pa3oBaTeIbHOM
AMCHMILINHBI

OOmeobpazoBarenbHas aucuuminHa «®Pu3nka» sABIsETCs  00s3aTEIbHONM  YacTbhiO
00111e00pa30BaTENILHOrO UKJIA 00pa3oBaTeNbHON Mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
0 cnenyanbHOCTH : 21.02.14 Mapkmeinepckoe neno u 21.02.08 [IpukmagHas reoae3usl.

1.2. Heau U miianHupyemMblie pe3yabTAThl 0CBOCHUS IMCIUILINHbI:

1.2.1. leau aAucHUNIMHbI:

Copepxanrie nmporpamMmbl 001Ie00pa3oBaTeabHOM TUCIUILUIMHB DHU3MKa HAMpaBIeHO Ha
JOCTHXKECHHUE CIIEAYIOIINX IIeTICH:

e (opmupoBanue y 00y4aromuxcsi yBepeHHOCTH B IEHHOCTH 00pa30BaHMsl,3HaYMMOCTH
¢u3nUecKux  3HAHWK IS COBPEMEHHOTO  KBAJM(HUIMPOBAHHOTO CIEHUAINCTA  TIPU
OCYIIECTBIICHUU €T0 MpodeccroHalIbHON 1eATeIbHOCTH;

® OBIQJCHUE CIEHU(PUIECKON CUCTEMOH (PHU3MUECKUX TOHATHH, TEPMUHOJOTHEH U
CUMBOJIMKOI;

® OCBOCHHUC OCHOBHBIX Q)HSHHCCKI/IX Teopnﬁ, 3aKOHOB, SaKOHOMepHOCTCﬁ;

e OBJAJICHUE OCHOBHBIMU METOJIaMU HAay4HOTI'O [TO3HAHUS NPUPOAbI, UCIOJIb3YEMBIMU B
¢usuke (HaOmrOZEeHUE, ONMCAaHUE, U3MEPEHHUE, BBIIBMKCHUE THUIIOTE3, IPOBEICHHE
AKCIIEPUMEHTA);

¢ OBJIAACHUC YMCHUSIMU O6pa6aTI)IBaTI) JAaHHBIC SKCIICPUMCEHTA, O6”b$lCH$ITI)HOJIy‘-IeHHI)Ie
PE3yJbTaThbl, YCTAaHABJINBATL 3aBUCUMOCTU MCKAY (I)I/ISI/I‘IGCKI/IMI/I BCINYHNHAMH B Ha6JHO,Z[aCMOM
SABJICHUH, ICJIaTh BBIBOJBI,

L4 (l)OpMI/IpOBaHI/Ie YMCEHUA pCHIATh (I)I/I3I/IquKI/Ie 3ala4U pa3HbIX ypOBHeﬁ CJIOXKHOCTH,

® Da3BUTHE I[IO3HABATENbHBIX HHTEPECOB, HWHTEJUIEKTyaJbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEH B Ipoliecce MPUOOPETEeHUsl 3HAaHUN C MCIOJIb30BAaHUEM Pa3IMYHBIX HCTOYHUKOB
UHPOPMALlUM M COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTWH; yMEHUHl (opMyIHpoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO IMO3UIMI0 IO OTHOIICHHIO K (U3MYECKON HHopMaIuu,
[I0JIy4a€MOU U3 pa3HbIX UCTOYHUKOB;

® BOCIUTaHHE YyBCTBA FOPAOCTH 32 POCCUMCKYIO (PU3UUECKYIO HAYKY.

OcBoenue xypca OJ] «Pusukay npeanoiaracT pelcHrue CISAYIONNX 3a1a4:

e qnpuoOpereHHe 3HAHUM O (yHIAMEHTaJIbHBIX (U3NYECKUX 3aKOHAX, JEXaluX B
OCHOBE COBpPEMEHHOW (DM3MUECKON KapTUHBI MHpa, MPHUHIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOHCTB M MPOM3BOJICTBEHHBIX IPOILIECCOB, O HauOoJee BaXKHBIX OTKPBHITUSAX B OOJIACTH
(bU3KKY, 0Ka3aBIINX OMpPEEISIOIIee BIUSHUE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

® JIOHHMMAaHHC (1)PI3H‘I€CKOI>1 CYUIHOCTH ﬂBHeHHﬁ, MNPOABIAIOOIUXCA B  paMKax
HpOHSBOHCTBCHHOﬁ ACATCIIBHOCTH,

® OCBOGHHME CMOCOOOB HCHOJB30BaHUS  (PU3MYECKUX 3HAHUM Uil  peLIeHUs
OPaKTUYeCKUX W NpOoQEeCCHOHATBHBIX  3a/Ja4y,  OOBACHEHHS  SIBICHHUH  TPUPOBI,
MIPOU3BOJICTBEHHBIX M TEXHOJIOIMUECKUX TMPOLECCOB, MPUHIUIOB JEHCTBUS TEXHUYECKHX
nprOOPOB U YCTPOMCTB, 0OecredeHns: 6e30MacCHOCTH MIPOU3BOACTBA U OXPaHbl IPUPOIbI;

e (opmupoBaHue yMeHHH pemiaTh Y4YeOHO-TIPAKTHYECKUE 3anadu  (HHU3HMYECKOro
coJiepxkaHus ¢ yuéToM npodeccuoHaIbHON HAMPaBICHHOCTH;



e TpHOOpEeTEeHHE OIbITA O3HAHNS U CAMOIIO3HAHUS;, YMCHNH CTaBUThH 3aJa4l U PELIaTh
po6IeMbl ¢ y4ETOM NMpodhecCHOHAIBHOM HAPaBIEHHOCTH;

e (QopMupoBaHHWE yMEHHMH WCKaTh, AHAJIM3HPOBAaTh W 00padaTeiBaTh (PU3HUYECKYIO
UHOPMALIKIO C YIETOM PO eCcCCHOHATBHON HAPaBICHHOCTH;

® [IOATOTOBKA OOYYArOIIMXCS K YCIEHNIHOMY OCBOCHHIO JUCIUIUIMH W MOJIYJeH
npoecCHOHANBHOrO I[HKIA: (OPMUPOBAHUE Y HHUX YMEHHUH U ONbITa JCSATEIbHOCTH,
XapaKTepHBIX I Tpo(eccuil WM CHEMUAITBHOCTSH, IOJIy4aeMbIX B MPOodecCHOHATBHBIX
00pa3oBaTeNIbHbIX OpraHU3aUsX;

® [OATOTOBKAa K (OPMUPOBAHUIO OOMIMX KOMIIETCHIUN OyayIIiero CreruaincTa:
camMo00pa3oBaHMsl, KOMMYHUKAIIMU, COTPYIHHYECTBA, MPUHSATHS PEIICHUH B CTAHAAPTHOH H
HECTAaHIAPTHONW  CHTyalusiX, NPOSKTUPOBAHUSA, TIPOBEACHHUS (DU3UYECKHX  H3MEPCHHIA,
3¢ (GeKTUBHOIO W OE30IaCHOTO WCIIOJIb30BAHHS PA3JIUYHBIX TEXHUYECKHX YCTPOMCTB,
COOIOZICHHMSI TIPABHII OXPAHBITPY/IA MPU padoTe ¢ PU3NIECKUMU MPUOOPAMH U 000PYTOBAHUEM.

Oco0eHHOCTh (OPMHPOBAHUSI COBOKYITHOCTH 3aJa4 HM3y4deHHsS (U3UKUA ISl CHCTEMbI
cpenHero mnpo(ecCHOHATBHOTO 00pa30BaHUs 3aKIIOYACTCs B HEOOXOJMMOCTH peaTH3alluu
npoeCCUOHATBPHON HANpaBJICHHOCTH pElIaeMbIX 3a1ad, ydéra 0coOeHHOCTEeH cdephl
JESTSIIBHOCTH OyIYIIUX CIICIIHATHCTOB.

B pe3ynbrate ocBOSHMSI JUCIUTUTHHBI 00YYaIOIIUNACS TOJKECH 3HATh:

® CMBICI TIOHATUH: (U3MYECKOe SBIICHHE, THUIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMIMOJICHCTBHE, DJJEKTPOMAarHUTHOE II0Je, BOJHA, (OTOH, aTOM, aTOMHOE  SIIpo,
WMOHHU3UPYIOLINE U3ITyUCHNUS;

e cMbICT (PU3UYECKUX BEITUYMH: CKOPOCTh, YCKOPEHHUE, Macca, CHJIa, UMITYJIbC, paboTa,
MEXaHUYECKasi JHEprusi, BHYTPEHHSAS OJHEprusi, aOcCoNIOTHas TemIepaTypa, CpeaHss
KHHETUYECKasi SHEPTUsl YaCTUI] BEIIECTBA, KOJIUYECTBO TEIUIOTHI, SJIEMEHTAPHBIN 3JIEKTPUUECKUIA
3aps;

e CMbICI (PU3MYECKMX 3aKOHOB KJIACCHMUECKON MEXaHWMKH, BCEMHUPHOIO TATOTEHUS,
COXpPaHEHHsS  DHEPIUM, HMIyJbca W DJJIEKTPUYECKOrO  3apsja,  TEPMOJMHAMUKH,
AJIEKTPOMAarHUTHOM MHAYKIMH, (OoTOdD(DEKTa;

® BKJQJ POCCHHCKMX M 3apyOEKHBIX YUYCHBIX, OKa3aBIIMX HaWOOJbIIee BIMSHHUE Ha
pa3BUTHE QUUKU;
B pe3ynbraTe 0cCBOSHUS JUCIHUIUTHHBI 00YUYaIOIIUNACS TOJKEH YMETh:

¢ [IPOBOIUTH Ha6J'IIOI[eHI/I}I, IIaHUPOBATDH U BBIIIOJIHATL SKCIICPUMCHTHI,
¢ BbIJABUI'aTh I'KIIOTE3bl U CTPOUTH MOICIIN,

® T[PUMEHATh NOJYYEHHbIE 3HAaHUA MO (U3MKE ISl OOBSICHEHMS] pa3zHOOOpa3HBIX
(bu3nUecKux SBICHUNA U CBOICTB BEIECTB;

® [IPAaKTUYECKH UCMOJIb30BaTh (PU3MUECKUE 3HAHUS;
® OIEHUBATh IOCTOBEPHOCTH €CTECTBEHHOHAYYHON MH(pOpMAIUK;

® ICIIOJIb30BAaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS Ul PELICHUS TPaKTUYECKUX 3a7a4
MOBCEHEBHOM JKM3HHU, obOecredyeHus: 0e30macHOCTH COOCTBEHHOHM JKM3HH, PpaIlOHAJIBHOTO
MIPUPOIONIOIB30BAaHUS U OXPaHbl OKPY KAIOLIEH cpebl.

® ONUCHIBAaTh U OOBSCHITH (PU3MYECKHE SBICHHUS W CBOWMCTBA TEN: CBOMCTBA Ta30B,
KUJKOCTEM M TBEPABIX  TeN;  AJIEKTPOMATHUTHYIO  HMHAYKIHUIO,  paclpOCTPaHECHUE
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOWMCTBA CBETA; W3JIYYEHHE W IOIJIOLIEHUE CBETA aTOMOM;

dboTtorpdexr;

® OTJIMYaThb 'MIIOTE3bI OT HAYYHBIX Teopnﬁ;



® JCJIaTh BBIBOJbI HA OCHOBC 3KCIICPUMCHTAJIBHBIX JAHHBIX;

¢ [IPUBOJUTH IMPUMCPELI, ITOKA3bIBAOIINUEC, YTO: Ha6HIOII€HI/ISI " SKCIICPUMCHT SBJIAIOTCA
OCHOBOI1 JJI1  BBIABMOKCHHSA THUIIOTE3 H Teopl/lfl, IIO3BOJIAKOT IPOBEPHUTH HWCTUHHOCTH
TCOPCTUUCCKHUX BBIBOJOB, (1)I/ISI/I‘I€CK21$I TCOpHA HacT BO3MOXXHOCTH OOBSICHITh H3BECTHBIE
SABJICHUSA IPUPOAbI U HAYYHBIC (baKTBI, MMpEACKAa3bIBaTh €I€ HCU3BCCTHLIC SABJICHUSA,

® [IPUBOJAUTH NMPUMEPHI MPAKTUYECKOIO HUCIOJIb30BaHUA (PU3MUECKUX 3HAHMMN: 3aKOHOB
MEXAaHHUKH, TEPMOAMHAMMKU M 3JIEKTPOAMHAMUKM B OSHEPreTHKE; pa3JIMYHBIX BHUJIOB
3JIEKTPOMArHUTHBIX M3JIy4YEHHUH JUIsl pa3BUTHUS PAJUO U TEJIEKOMMYHHUKAIUM, KBAHTOBOH (pU3MKH
B CO3/1aHUHU AJIEPHOM SHEPIE€TUKMU,Ia3€POB;

e BOCIHPMHMMATh M HAa OCHOBE IOJIYYEHHBIX 3HAHMM CaMOCTOSITEIIBHO OLEHUBATh
uHpopManuio, conepxkamyocs B coobmenusix CMU, HWurtepHeTre, HAay4HO-TIOMYJISAPHBIX
CTaThsIX.

® [IPUMCHATH MOJYUYCHHBIC 3HAHUA IJI PCIICHUA (l)I/ISI/ILIeCKI/IX 3aaa4,;

*
® OmIpeneNATh XapakTep GU3HUECKOTO MpoIiecca Mo rpaduky, tradumie, hopmyie ;
U3MEPATh Pl PU3MUYECKUX BEIUYMH, MPEICTABISAS PE3yJIbTaThl U3MEPCHUHN C YUETOM MX
IIOTPEUIHOCTEM.



1.2.2. IInanupyemble pe3yabTaThl 0CBOeHHS 00111e00pa3oBaTe/IbHOI TucuUIIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO n Ha

ocaose ®I'OC COO

Oco0oe 3HaueHue AUCIUILUIMHA UMeeT rpu popmupoBanuu U pazsutun OK u TIK

Kon n HanMeHoBaHUE POPMUPYEMBIX
KOMITIETCHIIUH

OK 01. Beibupats crioco0bl penieHus 3amaq
po(heCcCHOHATTLHOM AeSTSIIEHOCTH
MPUMEHHUTEIHHO K PA3IMYHBIM KOHTEKCTAM

[TnarnpyeMsble pe3yabTaThl OCBOCHUS JUCIIUILINHBI

Oomue

B yacTi TPY10BOro BOCIIUTAHMS:

- TOTOBHOCTb K TPY/y, OCO3HAaHHE [ICHHOCTH MAaCcTEPCTBA,
TpyHonrooue;

- TOTOBHOCTH K aKTI/IBHOﬁ JCATCIIBHOCTU TeXHOHOFH‘IeCKOf/II nu
COLMAILHOW HAMPABJICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH,
HJ'IaHI/IpOBaTI) U CaMOCTOATCIIBHO BBIIIOJIHATH TaKyIO
JIeATEIILHOCTB;

- HHTEpEC K pa3audHbIM cepaM npodheccHoHaTbHOM
JIeSITCILHOCTH,

OBJaieHNe YHHBEPCAJIbHBIMH Y4€OHBIMU MO3HABATEIbHBIMH
JeHCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE JeHCTBUA.

- CaMOCTOATENBHO (POPMYJIUPOBATH U aKTyalTU3UPOBATh
npo0yieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIJIMBATh CYIIECTBEHHBIA IPU3HAK WJIM OCHOBAHUS AJIs
CpaBHEHWUsI, KJIacCU(PUKAITIH U 0000IICHIS;

- ONPENENSITh LEIH JeTEIbHOCTH, 3a/1aBaTh apaMeTphl U
KPUTEPUHU UX JOCTHKEHHUS;

- BBIABJIATH 3aKOHOMepHOCTI/I u HpOTHBOpe‘II/IH B
paccMaTpuBaeMBbIX SIBICHUSAX;

- BHOCUTH KOppeKTI/IBI)I B ACATCIIBHOCTh, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LEJISM, OLICHUBATH PUCKU
IOCIICICTBUN IESITCILHOCTH,

- Pa3BUBaTh KPEATUBHOE MBIIIJICHUE [IPU PELICHUU
JKU3HCHHBIX TIPOOIIeM

0) 0a30BbIE MCCJIEIOBATENbLCKHE TeHCTBUA:

- BIIaJICTh HaBBIKAMHU y4eOHO-UCCIIEIOBATEILCKOMN 1
MIPOEKTHOH NEeSATETHLHOCTH, HABBIKAMH Pa3peIIeHUs IpooIeM;
- BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBS3U U
aKTyaJIM3UpPOBaTh 3aa4y, BBIABUTaTh TUIIOTE3Y €€ PEeLeHUs,
HaXOJUTb apr'yMEHTBI JIs JJOKa3aTeJIbCTBAa CBOMX

,HI/ICIIHHJII/[H?IPH])IG

- c()OpMHPOBAHHOCTH MPECTABICHUN O POIH M MECTE
(bM3WKHU ¥ aCTPOHOMUH B COBPEMECHHOM HAYYHOH KapTHHE
MHpa, 0 CHCTEMOOOpa3yomei posu GU3NKH B Pa3BUTHU
€CTECTBEHHBIX HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH,
0 BKJIaJIe POCCUICKUX M 3apyOeKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAYKH; TIOHUMaHUe (HPU3MYECKOM CYIIHOCTH
HaOJI0IaeMBIX SBJICHUH MUKpOMHpPA, MaKpOMHUpa U
Meramupa; IOHUMaHHUE POJIM aCTPOHOMHH B NTPAKTUUECKOI
JIeATeIIbHOCTH YeJIOBEKa U JIabHEeHIIeM HayqHO-
TEXHHUYECKOM Pa3BUTHHU, POJIU GU3KKHU B (HOPMHUPOBAHUH
Kpyrosopa 1 (pyHKIHOHAIBHOW T'PAMOTHOCTH YEIOBEKA /IS
peIIeHus MPAaKTHYECKUX 3a7ad;

= BJIaACTh OCHOBOIIOJAararouimMu (I)I/I3I/I‘ICCKI/IMI/I IIOHATUAMU
U BEJIMYMHAMH, XapaKTEPU3YIOUIUMH (hU3UUECKHE
TIpoIIeCCHl (CBA3aHHBIMU C MEXaHHYCCKIM JBIDKCHIEM,
B3aMMOJENCTBUEM TeJI, MEXaHNYECKUMH KOJIEOaHUSIMH U
BOJIHAMH;, aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM BEIIIEeCTBa,
TETUTOBBIMH IIPOIIECCAMU; SJICKTPUIECKAM H MarHUTHBIM
TTOJISIMU, DJIEKTPHIESCKIM TOKOM, JIEKTPOMATrHUTHBIMH
KO0JIEOAHUSIMU 1 BOJIHAMU, OIITHYECKUMU SIBIEHUSIMU,
KBAHTOBBIMU SABJICHUAMMU, CTpOCHI/IeM aToMa U aTOMHOT O
SIIpa, PaIOAKTUBHOCTHIO); BIAJETh OCHOBOMOJATAIOIIUMU
aCTpOHOMI/I‘IECKI/IMI/I TIOHATHUAMH, ITO3BOJIAIOIIUMHA
XapaKTepU30BaTh MPOIIECCHI, MPOUCXOIAIINE HA 3Be3/aX, B
3BE3JIHBIX CHCTEMaX, B MEKTAJITAKTUIECKOU Cpelie;
JIBHOKEHHME HEOECHBIX TeJI, DBOJIIOLIMIO 3B€3]1 U BeeleHHOI;

- BJIa/IETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMHU
(3akoH BcemupHoro Trotenus, I, II u 111 3akonst HeroToHa,
3aKOH COXPaHEHUSI MEXaHUYECKOM SHEepTuH, 3aKOH
COXPaHEHHMsI UMITYJIbCA, IPUHLHUII CyNIEPIO3ULIAN CUJI,
TIPUHLAII PAaBHOIIPABHOCTH MHEPLUAIBbHBIX CUCTEM OTCUETA,
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OK 02. Mcnonp30BaTh COBpEMEHHBIE CPECTBA
MIOWCKA, aHAJIM3a U MHTepIpeTauu
nHpOpMaIuH, 1 HHHOPMAITHOHHbIE
TEXHOJIOTHH JJIs BBITTOJTHEHHS 33/1a4
npo¢eCCUOHANBHOM JAESITEIBHOCTU

yTBep)KZ[eHPIﬁ, 3a7aBaTh MapaMeTpPbl U KPUTCPUU PCIICHUSA,
- AHAJIU3UPOBATH NOJYYCHHBIC B X01€ PCHICHUA 3aJa4n
PpE3yJIbTaThl, KPUTUYCCKH OLICHNBATH UX JOCTOBCPHOCTD,
IMMPOTHO3UPOBATHL UBSMCHCHUE B HOBBIX YCJIOBUAX;

- YMETh [IEPEHOCUTH 3HAHUS B I03HABATEIIBHYIO H
MPaKTHYECKYIO 00JIACTH KU3HECITeIbHOCTH;

- YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX
obacrei;

- BBIJIBUTaTh HOBBIC UJICH, MPEAaraTh OPUTMHAIBHBIC
MOJIXO/IbI U PEIICHUS,;

- CIIOCOOHOCTH X UCIIONB30BaHMS B TO3HABATEILHON H
COLIMAJIbHOW ITPAKTUKE

B 00/1acTH eHHOCTH HAYYHOT0 MO3HAHUS:

- c(hopMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U 0OIECTBEHHON
MIPaKTUKH, OCHOBAaHHOTO Ha JAMANOTe KyJIbTYD,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEPILCHCTBOBAHUE A3BIKOBOM M YUTATENBCKOM KYJIBTYPBI
KaK CPe/ICTBa B3aUMOJCUCTBUSI MEXY JIFObMH U TO3HAHUS
MHPA;

- 0CO3HAHHWE IIEHHOCTH HAYYHOMN JeATeIbHOCTH, TOTOBHOCTh
OCYIIECTBILATh [IPOSKTHYIO M HCCIIEIOBATEIBCKYO
JACATCIbHOCTD HHAUBUAYAJIBHO U B TPYIIIIE,

OBJIﬂ,ZIEHl/Ie YHUBEpPCAJIbHBIMHA yqeﬁnban MO3HABATEJIbHBIMH

JeHCTBUSMM:
B) padoTa ¢ nHopmManuei:

MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BELIECTBA,
ra3oBbI€ 3aKOHBI, IEPBbII 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHUs INEKTPUUIECKOTo 3apsa, 3akoH Kynona, 3akoH
OMa a5 yyacTka 1en, 3akoH Oma st HoJTHOH
3JIEKTPUYECKOM Lenu, 3akoH Jxoyis - JleHna, 3akoH
SNIEKTPOMArHUTHOM UHIIYKIIMH, 3aKOH COXPAaHEHUS SHEPTHH,
3aKOH MPSIMOJIMHEMHOTO pacIpOCTPAHEHHS CBETA, 3aKOH
OTPa)KEHUSI CBETA, 3aKOH MPEJIOMIICHUS CBETA; 3aKOH
COXpPaHEHHMsI SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXPaHEHMSI SIIEKTPUUYECKOT0 3apsia, 3aKOH COXPaHEHUS
MacCOBOTO YHCIIa, TOCTyaThl bopa, 3aK0H panoakTUBHOTO
pacmnaza); yBepeHHOE UCIIOJIb30BaHNE 3aKOHOB U
3aKOHOMEPHOCTEH MPH aHaIM3e HU3UUCCKUX SBJICHUN U
MIPOLIECCOB;

- chopMHUpPOBATH YMEHUS pPeIllaTh PACUCTHBIC 3a7aYH C IBHO
3aJ]aHHOH (hU3NUECKOI MOJIEITBIO, UCTIONB3YS (pHU3nUecKue
3aKOHBI ¥ IPUHIUIBI; HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41
BBIOMPATh (PU3NYECKYIO MOJIEINb, BBIIEISATh (PU3HUECKHE
BEJIMUUHBI U POPMYJIBI, HEOOXOANUMBIE IJISl €€ PELICHUs,
MPOBOAUTH PACUYCTHI U OLICHUBATL PE€AJIbHOCTDH
TIOTY4IEHHOTO 3HaYCHUS (PU3NIECKON BETMUIHMHBI; peIaTh
Ka4eCTBEHHbIE 33/1a4H, BHICTPANBast JJOTHUECKH
HETIPOTHBOPEUUBYIO LIEIIOUKY PAcCy>KICHUH ¢ ONMOPOi Ha
N3y4YCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH M (PU3NUECKHE
SIBTICHUS

-cOpMUPOBATH YMEHUS YUUTHIBATH TPAHUIIBI IPUMEHEHHS
W3YYEeHHBIX (PM3MUECKUX MOJIENIeH: MaTepuaibHasi TOUKa,
MHEepIMajbHas CUCTEMA OTCYETa, UI€aJIbHBIN T'a3; MOJENIH
CTPOEHMSI Ta30B, JKUJIKOCTEH U TBEPJIbIX T€J, TOUCUHBIN
3JIEKTPUYECKUM 3apsijl, aepHas MOJIeNb aTOMa, HyKJIOHHAs
MO/IEJIb ATOMHOTO sIIpa NPH PEIICHUH (PU3MICCKUX 3a/1a4;

- c(opMHpPOBaTh COOCTBEHHYIO MO3UIIHIO MO OTHOIIEHUIO K
¢usnyeckoit nHpopManny, MoIyyaeMon 13 pasHbIX
HCTOYHHUKOB, YMETh HCIIOJIb30BaTh HU(POBBIE TEXHOJIOTHI
JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUU 1
MpeCTaBICHNS yueOHOW U HAyYIHO-TIOMyITPHOM
nHGOPMANNH; Pa3BUTh YMEHHUS KPUTHIECKOTO aHAIN3a
roJTyyaeMoii nHpopManun



OK 03. ITnanupoBath 1 peaanu3oBbIBATh
COOCTBEHHOE NPO(ECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
NpeANPUHUMATCILCKYIO ACATCIbHOCTD B
npodeccuoHanbHOM cepe, UCIOIb30BaTh
3HAHMS 110 PUHAHCOBOW IPaAMOTHOCTH B
Ppa3IMYHbIX )KU3HCHHBIX CUTYaluAgX

- BJIaICTh HaBbIKaMU IOJTYYCHUA I/IH(i)OpMaHI/II/I U3 HICTOYHHUKOB

Pa3HbIX TUIIOB, CAMOCTOATECIILHO OCYHICCTBJIATH IMTOUCK, aHAJIU3,
CUCTEMATU3AlIUI0O U UHTCPIPETALUTIO I/IH(l)OpMaIII/II/I Ppa3JIMIHbIX

BUIOB U (bOpM MpEACTaBJICHUA

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (opmaTax ¢ yueToM
Ha3HA4YeHUsI HH(pOpMaUK 1 LIEIeBO ayTUTOPHUH, BEIONpas
ONTHMAJIBHYIO (pOpMY IPEICTABICHHUS U BU3yalIH3allUH;

- OLIGHMBAaTh JJOCTOBEPHOCTH, JJIETHTUMHOCTH HH(OpMaLny, ee
COOTBETCTBHUE IIPABOBBIM U MOPATIBHO-3TUUECKUM HOPMaM;

- HCIIOJIL30BAaTh CPEACTBA MH(OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PELIEHNH KOTHUTHBHBIX,
KOMMYHHKAaTHBHBIX ¥ OPraHU3aI[MOHHBIX 3a]1au C
co0ioieHreM TpeOOBaHUI S3PrOHOMHKH, TEXHUKH
6e301macHOCTH, THTHEHBI, PECYpcOCOepeKeHNS, IPABOBBIX 1
3THYECKUX HOPM, HOPM HH(DOPMALMOHHON 0€30MacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS M 3aILIUTHI
nndopmanum, HHGOPMAOHHON 0€30MaCHOCTH JTMYHOCTH

B o6s1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

-- ¢(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYSCKOTO
MIOBEJICHUS;

- CIIOCOOHOCTH OLICHUBATH CHUTYAIIHIO U IIPHHUMATh
OCO3HaHHBIE PEIICHNs, OPUEHTUPYSICh HA MOPAJIBLHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHUE JIMYHOT'O BKJIAJA B IOCTPOEHHUE yCTOMYUBOTO
Oynyuiero;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJMUTEISAM U (MIIH)
JIPyTUM 4JI€HaM CEMbHU, CO3[IJaHHUI0 CEMbU HA OCHOBE
OCO3HAaHHOT'O MPUHSATHS LIEHHOCTEH CEMEMHOM KU3HU B
COOTBETCTBUU C TpaJAuLIMsIMHU HapoaoB Poccuu;

OBJaeHne yHUBEPCAILHBIMH PeryJsTHBHBIMH JeiCTBHIMH

4) CaMOOPIraHM3AIMUA:

- CaMOCTOSITEJIHO OCYIIECTBIIATh T03HABATEIbHYIO
JACATCIBbHOCTD, BBIABIIATH HpOGJ’leMBI, CTaBUTH U
(hopmynrpoBaTh COOCTBEHHBIE 3a7]a41 B 00pa30BaTEIbHOM
JACATCIbHOCTH U )KU3HCHHBIX CUTYAIUAX,

- CaMOCTOATECJIIbHO COCTABJIATH IIJIaH PEHICHUS HpO6J’I6MLI C

YUCTOM UMECIOIHNXCA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U

HPEAOYTEeHUH;

- BJIaICTb OCHOBHBIMH METOAAMH HAYYHOI'O [TO3HAHUA,
UCIIOJIb3YEMBIMHU B (PU3UKE: TPOBOJUTH MIPSMBIE U
KOCBEHHBIE M3MepeHUst GU3UUECKUX BEINYMH, BBIOUpast
ONTUMAILHBIN CHOCO6 N3MEPCHUS U UCTIOJIb3YS U3BCCTHLIC
METO/IbI OLICHKH TTOTPEIIHOCTEH N3MEPEHUH, TPOBOIUTH
HCCIIeIOBAaHNE 3aBUCUMOCTEH (PU3MUECKHUX BEJIMUNH C
HCIIONIb30BAHMEM TIPSIMBIX U3MEPEHHH, OOBICHSITH
TIOTyYEHHBIE Pe3yJIbTaThl, UCIIONb3Ys PU3NIECKUE TEOPHH,
3aKOHBI U TTOHATHS, U IeJIaTh BBIBOJIBI; COOIIOIATh TIpaBHIIa
6e301acHOTro Tpy/Ja NpH NMPOBEICHUH HCCIIEI0BAHUN B
pamKax yuyeOHOTo SKCIIepUMEeHTa U yueOHo-
UCCIIEIOBATENLCKOMN JIESITENIEHOCTH C UCTIONb30BaHUEM
(POBBIX U3MEPHUTENILHBIX YCTPOHCTB U J1a00PaTOPHOTO
00opyaoBaHust; cHOPMHUPOBAHHOCTH TIPEACTABICHUH O
METOZax MOJYUYCHUSA HAYUYHBIX aCTPOHOMHNYCCKUX 3HAaHUH



OK 04. D¢} dexTuBHO B3aNMOICHCTBOBATH U
paboTaTh B KOJIJIEKTUBE M KOMaH/Ie

- 1aBaTh OLIEHKY HOBBIM CUTYalHsIM;
CHoCcoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO ITUPOKOH
SPYIULUH B Pa3HBIX 00JaCTsIX 3HAHUH, TOCTOSIHHO TIOBBIIIATH
CBOH 00pa3oBaTelIbHbBII U KyJIBTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

HCTIOJIb30BaTh IPHEMBI pe(DIICKCHU JIJIs1 OLICHKH CHUTYAIlHH,
BEIOOpa BEPHOTO PEIICHMS;

- YMETh OLICHHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh
PELICHHUS 10 UX CHIKEHUIO;

B) 3MOIMOHAJIbHBIA HHTEJVIEKT, MPeInoJaraommii
copMUPOBAHHOCTH:

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHUE K
JIOCTIIKEHUIO TISJTH U YCIIEXY, ONTUMU3M, HHUIIMATHBHOCTD,
YMEHHE IeHCTBOBATH, UCXOIS U3 CBOMX BO3MOXKHOCTEH;

- OMIIaTHH, BKIIIOYAIOLIEH CIIOCOOHOCTh TOHUMATh
9MOLIMOHAIILHOE COCTOSIHUE APYIHUX, YUYUTHIBATh €0 IIPU
OCYIIECTBICHUN KOMMYHHUKAIIMHU, CIOCOOHOCTb K COYYBCTBHUIO U
COIIEPEKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTD
BBICTPaNBaTh OTHOIICHUS C IPYTHUMH JIFOABMH, 3a00THTHCS,
MPOSIBISITE MHTEPEC U Pa3peraTb KOHPIUKTEI

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U
CaMOOIIPEICNICHHUIO;

-OBJIaJICHUE HABBIKaMU yueOHO-UCCIIEI0BATEIHCKOM,
MIPOEKTHOM U COLIMAJIbHON JIeATETbHOCTH;

OByageHne yHUBepPCaJIbHbIMM KOMMYHHKATUBHBIMH
AelCTBUSIMU:

0) coBMeCcTHa 1esATeJIbHOCTD.

- IOHUMAaTh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAaHIHON U
WHIUBUIYyTBHON paboTHI,

- IPUHUMATh L[EJIM COBMECTHOM JESTENbHOCTH,
OpraHU30BBIBaTh U KOOPJIMHUPOBATH JAEHCTBUS 110 €€
JIOCTUKEHUIO: COCTABIIATh IUIAH AEHCTBUM, paclpelessaTh poJin
C Y4ETOM MHCHHH YYaCTHHKOB 00CYK/IaTh pPE3yIbTAThI
COBMECTHOH paboTEHI;

- KOOPJIMHUPOBATh U BBIIIOIHATH PabOTy B YCIOBHAX
peaNbHOTO, BUPTYAIILHOTO 1 KOMOWHUPOBAHHOTO
B3aMMOJICHCTBUS;

- OBJIaJICTh YMCHUAMU pa60TaT1> B I'pynri€ ¢ BbINIOJITHCHUEM
Pa3IMYHBIX COLUANBHBIX POJICH, IIAHUPOBATh paboTy
TPYIIIbI, pallMOHAJIBHO PACIPECACTATD ACATCIbHOCTE B
HECTAHAAPTHBIX CUTYyalUAX, aICKBATHO OIICHUBATH BKJIA/]
KaXkKZ0ro M3 YYaCTHUKOB I'PYMIILI B PEIICHHUE
paccmaTpuBaeMoi mpobIeMbl
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OK 05. OcymecTBisITh YCTHYIO W TUCHMEHHYIO
KOMMYHHKAIMIO Ha TOCYJIAPCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yaeTom
0COOEHHOCTE! COIMAILHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 07. ConelicTBOBaTh COXPAaHEHUIO
OKpY>Karolleil cpelibl, pecypcocOepekeHHIo,

- OCYHIECTBJIATDH MMO3UTUBHOC CTPATCIMYECKOEC NOBCICHNC B
Pa3JIMYHbIX CUTYyallUAX, MIPOABJIATL TBOPUYCCTBO U
BOOGpa)KeHI/Ie, OBITE WHUIIMAaTUBHBIM

OBnaueHne YHUBEPCAJIbHBIMU PEryJIITUBHBIMU HeﬁCTBHHMH

I') IPUHATHE ce0sI U APYTUX JIOeii:

- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTHUX JIFOAEH MpH
aHaJIN3€ Pe3yIbTaTOB JESITEIHLHOCTH;

- IPU3HABATh CBOE IPABO M NPABO JIPYTHUX JIFO/IEH Ha OIINOKY;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATh MUP C HO3UIMN
JIPyToTo yejioBeKa

B obJ1acTH 3¢TETHYECKOT0 BOCTIMTAHUSA:

- 3CTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYast 3CTETUKY ObITa,
HAYYHOT'O M TEXHHUCCKOTO TBOPUECTBA, CIIOPTa, TPYIa U
0OIIIECTBEHHBIX OTHOILICHHMI;

- CIIOCOOHOCTh BOCITPHHUMATD Pa3IMYHbIC BUIBI HCKYCCTBA,
TPaJIUIIAN ¥ TBOPYECTBO CBOETO U APYTUX HAPOJOB, ONIYIIAThH
SMOIMOHAIBHOE BO3ICHCTBUE UCKYCCTBA;

- y6e)KI[eHHOCTI> B 3BHAUUMOCTH HJId JIMYHOCTHU U O6IIIeCTBa
OTEYECTBEHHOI'O M MUPOBOTO HCKYCCTBA, ITHUYCCKUX
KyJbTYPHBIX TPaJAULIUN U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTH K CAMOBBIPA)KEHUIO B Pa3HBIX BUAAX HCKYCCTBA,
CTpeMIICHUE MIPOSBIATH Ka4eCTBA TBOPUYCCKOH THIHOCTH;
OBi1aieHNe YHUBEPCAJTBHBIMH KOMMYHHKATHBHBIMH
JeHCTBHAIMU:

a) o0IeHue:

- OCyHIECTBJ'IHTL KOMMyHHKaL[HH BO BCEX C(bepax KU3HU,

- pacmo3HaBaTh HeBepOaIbHBIC CPEACTBA OOIICHNUS, TOHUMATh
3HAaYCHHE COIMAJIbHBIX 3HAKOB, PACIIO3HABATH MPEATOCEUIKH
KOH(IIUKTHBIX CUTYAIMA U CMATYATh KOH(JIUKTEI,

- pa3sBEPHYTO M JIOTUIHO HU3JIaraTb CBOIO TOYKY 3PECHHUA C
HCIOJIb30BAHUCM A3BIKOBLIX CPEACTB

B 00,1acTH 3K0JIOTHYECKOTO BOCIIHTAHUS:

- c(OPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYpPbI, TOHUMAHUE BIUSHUS

COLMAJIBHO-OKOHOMHUYCCKHX NMPOLECCOB HA COCTOSIHUE l'[pPIpO)IHOﬁ )44

- chopMHUpOBaATh YMEHUS paclo3HaBaTh GU3NICCKUE
sIBJIEHUsI (TIPOLIECCHI) U OOBSICHATH UX Ha OCHOBE
U3yUYeHHBIX 3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSAMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaIeHUe Tel,
IBIDKEHUE IO OKPY>KHOCTH, HHEPIIUS, B3aHMOICHCTBHE
Tel, KoJeOaTeIbHOe IBIKCHIE, PE30HAHC, BOJIHOBOE
nBIbkeHue; muddysns, OpoyHOBCKOE IBHKCHUE, CTPOCHHE
JKUIKOCTEH ¥ TBEPIBIX TN, M3MCHEHHE 00beMa Tell Ipu
HaTrpeBaHWU (OXJIKIACHUH), TCIDIOBOC PABHOBECHE,
UCTIapeHue, KOHACH AN, TUIaBIeHUe, KpUCTaIH3alus,
KUIICHHE, BIAYKHOCTh BO3/1yXa, CBSA3b CPEeIHEH
KHHETHYECKOH HEPTHH TETIOBOTO IBUKEHUS MOJIEKYJI C
a0COJIIOTHON TeMIepaTypoil, MOBBILIEHUE JABICHUS ra3a
TIPU €0 HarpeBaHUH B 3aKPHITOM COCYAE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUS ra3a B H30IIpoIleccax;
AJIEKTPHU3ANHs Tell, B3aUMOICHCTBHE 3apsI0B, HArpeBaHUE
MIPOBOJTHUKA C TOKOM, B3aUMO/ICHICTBAE MarHUTOB,
AIEKTPOMAarHUTHAST MHIYKIIHS, JeHCTBIE MAarHUTHOTO ITOJIS
HA TIPOBOJIHUK C TOKOM U JIBHKYIIHUKCS 3apsi,
AJIEKTPOMAarHUTHEIC KOJICOaHUS M BOJHBL, TIPSMOJIHMHEHHOE
pacmpocTpaHeHHE CBETa, OTpaKCHHUE, MPEIOMIICHHUE,
nHTEephEepeHIH, TUHPAKIHI U TOIIPU3AINSI CBETA,
qucniepeus cBeTa; GoTodekTpuieckuii 3hdext, cBeToBoe
JaBJIeHUE, BOSHUKHOBEHHE JIMHEIUaTOr0 CIIeKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHASI U ICKYCCTBEHHAs
PannoaKTUBHOCTh

- chopMUpPOBATH YMEHHUS IPHUMEHATH ITOJTydYeHHBIE 3HAHUS
JUT OOBSICHEHHSI YCIIOBUH MPOTEKAHUS (PH3HIECKUX
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MPUMEHSITH 3HAHUsI 00 U3MCHEHUH KITUMATa,
TIPUHITAITE] OEPEeKITUBOTO TIPOU3BOICTBA,

3¢ (deKTUBHO ICHCTBOBAThH B YPE3BBIYANHBIX
CUTYaIHsIX

K 1.3

K 2.4

COLIMATIBHOM Cpebl, OCO3HAHUE TPOOIIEM;

- INIAHUPOBAHKE U OCYIIECTBIICHHUE IEHCTBUI B OKpY Karoleil cpene
Ha OCHOBE 3HaHUS 1ieJieil yCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA; -
aKTHUBHOE HETIPUSATUE ACHCTBUHN, MPUHOCSIINX BPEJ] OKpYKaroei
cpeze; - yMEeHHE IPOTrHO3UPOBATh HEOIAroMpUATHBIC YKOJIOTHIECKUE
MOCIIEACTBUS MIPEANPHUHUMAEMBIX JEUCTBUH, TPEIOTBPAILATH UX;

- pacliup€HUEC OoNbITa ACATECIIBHOCTU 3KOJIOTUYECKON
HaIIpaBJICHHOCTH;

- OBJIAZICHHUEC HaBbIKaMU y‘{e6HO-HCCHGHOB&TGHBCKOﬁ, HpOCKTHOfI

U COIHAJIBHON JACSITCIBHOCTH
CTpouTh MapKIIEHIepCKyI0 ONIOPHYIO U ChEMOYHBIE CETH.

O¢opMIIATh TOPHYIO TPahUIECKYI0 JOKYMEHTALHUIO.

SIBJICHUI B TIPUPOJE M JJISl IPUHSATHS TPAKTUUECKUX
pelIeHuit B TOBCEJHEBHOM JKU3HHU I 00eCTIeUeHUS
0e301acHOCTH IpH 00paIeHNuH ¢ OBITOBBIMH PUOOpaMHU U
TEXHHUYECKUMH yCTPONUCTBAMH, COXPaHEHHUS 310POBbS U
COOJIIOICHHST HOPM 9KOJIOTHYECKOTO TIOBEJICHNUS B
OKpY’Karolleil cpeie; HOHNMaHHEe HEOOXO0IMMOCTH
NPUMEHEHHS JOCTIKCHUH (DM3UKHU U TEXHOJIOTHH JUTs
PAILMOHANIBHOTO MIPUPOIOIION30BAHHS

12



2. CTpyKTypa U coJep:kaHue 0011e00pa30BaTeIbHOM THCHUUIINHBI

2.1 O6beM TUCHMILIMHBI M BUABI Y4eOHOI padoThI

Bun yueonoii Oo0beM B
padoTbl yacax
O0bem o0pa3oBaTeIbHOI TPOrpaMMBbI 174
AUCHUILINHBI

1. OcHoBHOE coaep:xkaHue 72
BT. 4.
TEOPETUIECKOE O0yUeHUE 52
1abopaToOpHbIE 3aHATH 8
KOHTPOJIbHBIE paOOTHI 12
2. IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE 84
cojiep:kaHue
BT. U..
TEOPETUIECKOE 00yUeHUE 64
nabopaTOpPHBIE 3aHATHS 20
CamocrosiTeibHBIE PA0OTHI 6
KouncyabTanus 6
IIpome:xxyTouyHast arTecTanus (3K3aMeH) 6
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2.2. TemaTH4ecKkHii IJIaH U COiepPKAHUE TUCUUILTHHBI «DU3UKA»

HaunmeHoBaHuepasienoB u Coaep:xanue yueOHOro MaTepuasa, JjabopaTopHble U NPaKTHYeCKHe Pa00Thl, HHAMBUAY AJbHBIH DopMupYeMbI
TeM NPOEKT (eciu npedycmompeHsl) ?lg:(fr e o0mme u
npogeccuoHal
bHBIE
KOMIIET
eHIHH
1 2 3 4
Brenenne. Conep:xkaHue y4e0HOro MaTepuaJa: 2 OK 03
DuU3NKa U METObI Omsnka — QyHIaMeHTaJIbHAS HayKa O MPHpoJe. EcTecTBEHHO-HAYYHBIA METO]] TO3HAHUS, €r0 BO3MOKHOCTH ¥ TpPaHHUIIBI OK 05
Hay'HOT0 NO3HAHUSA MIPUMEHUMOCTH. OKCHEPUMEHT H TEOpHs B TIpOILecce MO3HAHUS NPUpOIbl. MonenupoBaHue (HHU3NIECKUAX SBICHUN U
mporeccoB. Posib AKCHepUMEHTa M TEOPUHM B Ipoliecce IMO3HAaHUS MNpuponsl. Pusnueckas BenuunHa. DPuU3MUECKue
3aKOHBL. [ 'paHMIBI MPUMEHUMOCTH (HU3MYECKUX 3aKOHOB W Teopwil. [IpuHimn coorBercTBus. [loHsTHe 0 (u3MUeCKOil
KapTuHe Mupa. [lorpemrHocTH W3MepeHUH (U3UUECKUX BEIHYHH. 3JHAueHue uauku npu oceoenuu npogeccuil
CIIO u cneuyuanvnocmeii CIIO
Pasznen 1. Mexanuka 10 OK 01
Tema 1.1 Copep:xaHue yueGHOro MaTepuaJa: 2 OK 02
OcHOBBI KHHEMATHKH MexaHn4YecKoe IBIKCHHE W ero BUABl. MarepuanpHas Touka. CKanapHble U 8eKMOPHble pusuuecKue eauyuHbsl. OK 04
OTHOCHTENEHOCTh MEXaHH4YecKoro IBikeHUs. Cucrema orcdera. [IpuHmum otHocutenbHOCTH [ammres. CrmocoObr OK 05
omucaHus ABmkeHus. Tpaekropus. Ilyts. Ilepemernenue. PaBHOMepHOe mpsiMonuHeNHoe BHKeHHe. CKOpOCTb. OK 07
VYpaBHeHME ABIKEHUSA. MIHOBEHHass M CpPElHAs CKOpPOCTU. YckopeHue. lIpsAMonuHENHOE IBUKEHUE € IIOCTOSIHHBIM EE ;Z
yCKOpeHneM. JIBWKEeHHe ¢ IIOCTOSIHHBIM YCKOpEHHEM CBOOOJHOrO TmajeHus. PaBHOMEpHOE MABMXXEHHE TOYKH IO
OKpPY>KHOCTH, YTJI0Basi CKopocTh. LleHTpocTpeMurenpHoe yckopeHne. Knaemarnka abCOIIOTHO TBEPAOTO Tea
Tema 1.2 Coaep:xanue yueOHOro MaTepuaJjia: 4
OCHOBBI IUHAMUKH OcHoBHas 3anada nuHamuku. Cuna. Macca. 3akoHsl MexaHukd Hpiorona. Cunbl B mpupoge. Cuia TsSDKECTH M cuiia
BCEMUPHOTO TATOTEHUA. 3aKOH BCEMUPHOTO TATOTeHUs. IlepBasi kocMuyeckasi CKOpOCTb. J[BHKEHUE MIIAHET U MaJIbIX Tell
ConneyHoli cucremsl. Bec.
Hesecomocts. Cunsl ynpyroctu. Cunst mpenus
Tema 1.3 Coaep:xanue yueOHOro MaTepuaJja: 4
3akonbl coxpanenusi B | Mmmynec Tena. Mmmysnsc cuibl. 3aKOH COXpaHEHHMs HMIIylbca. PeakTuBHOoe nBmwxeHue. Mexanuueckasa padoma u
MeXaHHKe Mmouwgnocmo. Kunemuueckan snepzus. Ilomenyuanvnasn snepeus. 3aKon coxpanenus mexanuyeckoii Inepeuu. Padora

CHUJIBI TAXKCCTU U CHUJIBI YIIPYTOCTH. KOHCGpBaTI/IBHHe CHUIJIBI. Hpu.zneueuue 3AKOHO68 COXPAaHeHuA. Vcnonp3oBaHne 3aKOHOB
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Tema 2.1
OCHOBBI MOJIEKYJISIPHO
- KHHeTHYeCcKoiiTeopuun

MEXaHUKH JJIs1 OOBSCHCHHS MIBIDKCHHMS HEOECHBIX TeN W A Pa3BUTHS KOCMHYECKUX WCCICIOBAaHWH, TPaHUIIBI
MIPUMEHNMOCTH KIIaCCHYECKON MeXaHUKH. IIpakmuueckoe npumenenue puzuueckux 3HAHUIL 8 NOBCEOHEBHOI HCUIHU
0713 UCNOIb308AHUA HPOCHIBIX MEXAHUZ MO8, UHCIPYMEHM 08, MPAHCHOPMHBIX CPEOCM 8

Pa3znen 2. Mosekyasipuasi pu3uKa U TePMOAMHAMHUKA
Cojaep:xanue yue0HOro MmaTepuaJjia:

OCHOBHBIE TIOJIOKEHHUST MOJCKYJISIPHO-KHHETHIECKOH TeopuH. Pa3smepsl m Macca MOJEKYN W aTOMOB. bpoyHoBckoe
nmBikeHue. CHIIBI M DHEPTUS MEKMOJICKYILIPHOTO B3amMoaeHCcTBHA. CTpoeHne ra3000pas3HbIX, KUAKIX U TBEPIBIX TEIl.
Wneanprpiit Ta3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KHHETHIECKOH Teopuu ra3oB. TemmepaTypa U ee
n3MepeHre. AOCONIOTHBIN HyJb TeMIepaTypbl. TepMoauHaAMU4YecKas IIKaja TeMIleparypbl. TeMmIiepaTypa 3Be3.
CKOpOCTH [IBW)KEGHHS MOJEKYJI M WX H3MEPCHHC. YpasHeHue cocmoaAHUA uOeanbHozo 2aza. V3ompomecchl W UX
rpaduku. I'azoevie 3axonsl. Monapnas 2azo0ean nOCmMosannas

30

JlaGopaTopHble 3aHATHS:

Jlabopamopuas paboma Nel. VI3ydeHue OJHOTO M3 H30MPOIIECCOB

Tema 2.2
OCHOBBI TEPMOIMHAMMKH

Coaeprxanue yueOHOr0o MaTepuaJa:

BHyTpeHHss 3Heprus CUCTeMbl. BHYTpEHHSS SHeprus uieaabHOro rasa. Padoma u mennoma xax gpopmer nepedauu
anepeuu. Tennoemkocme. Yoenvnas mennoemkocms. KonuuecTBo TEIUIOTHL. Ypasnenue mennoeozo dananca. Ilepsoe
Hayano TepMoJMHAMUKU. AnuabaTHbIN mpouecc. Bropoe Hawamo TepMmomuHamuku. IIpunyun Oeiicmeus mennogoii
mawunst. Tennoevie osucamenu. KIT/I mennosozo osucamensn. Xonoounvuvle mawiunsl. OXpaHa npupobl

Pewenue 3a0au c npogheccuonanvhoili HanPaAIEHHOCMbIO

Tema 2.3
ArperatHbie COCTOSTHMSA

BellecTBa U ¢a3oBble
nepexoabl

Coaep:xanue y4yeOHOro MmaTepuaJjia:

Ucnapenue u koHneHcauus. HacpllleHHBI Map W €ro CBOWCTBA. AOconiomuas u OMHOCUMETbHASA
enaxcrnocms 6030yxa. 11pnOopsl 1 omnpeneneHus BIaXKHOCTH Bo3ayxa. Touka pocel. Kunenne. 3aBUCUMOCTb
TeMIIEpaTypbl KHUIEHHS OT pAaBieHus. Kputumdeckoe coctosHue BemiecTBa. Ilepezpemulii nap u ez2o
UCnOIb306aHUEe 6 MeXHUKe. XapaKTepUCTHKA JKUIKOTO COCTOSHHUS BemecTBa. [lOBepXHOCTHBINA CIOi
KUJKOCTU. DHEPTHUS IOBEPXHOCTHOTO Ciosi. brkuuit iopsaaok. Iloeepxnocmuoe namaxncenue. Cmauusanue.
HAenenua na zpanuye xncuokocmu ¢ meepovim menom. KanuinspHble sSBiIeHUs. XapaKTepUCTHKa TBEPAOTO
cocTosiHUs BewiecTBa. Kpucraminmueckue n amopgHbIe Tena. YNpyrue CBOMCTBa TBepAbIX Tell. 3akoH [yka.
Mexanunueckue cBoiicTBa TBepAbIX Ten. [limactuueckast (ocratounas) aehopmauus. Tennogoe pacuiupenue
meepovix men u ncuoxkocmeii. Korgppuyuenm nuneiinozo pacwiupenus. Korgpgpuuyuenm o06vémuozo
pacwiupenun. Yuem pacwmupenus ¢ mexuuke. Ilnaenenue. Yoenvnan mennoma naaeneHus.
Kpucranmusanus. Ilpakmuueckoe npumenenue ¢ n06CeOHEGHOU HCUHU PUUYECKUX ZHAHUN O CE0IICMEAX
2a308, HCUOKOCH el U MEepoblX me

\Pewtenue 3aoau c npo¢eccu0naﬂbnoﬁ HanpaejleHHoOCmMbI0

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.3
K 2.4
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JlaGopaTopHble 3aHATHS:

Vlabopamopnas padoma No2 Onpedenenue 61axcHocmu 6030yxa. 2
Jlabopamopnasa padoma Ne3 Onpedenenue Korhguyuenma no6epxXHoCHHO20 HAMANCEHUA HCUOKOCIU 2
KonTpoJsbHasi padora Nel «MonekyisapHas GU3NKa U TSPMOIMHAMHUKA
Paznen 3. DiexkTpopuHaMuKa 56
Tema 3.1 Conep:xanue y4eOHOr0 MaTepHaJia: 6
DJiIeKTpHYecKoe nojue . Z
Dnexkmpuueckue 3apaovl. DIEMEHTAPHBIA OIEKTPUUECKUN 3apsal. 3akoH coxpanenus 3apada. 3axon Kynoua.
DJIeKTpUUECKasl MMOCTOSIHHASA. DJICKTpUYECKoe Mojie. HampspkeHHOCTh AJICKTPHYECKOro moiisd. [IpHHIUI Cymeprno3uiuu
noneit. IIposoonuku ¢ Inekmpuueckom none. /Juinekmpuku 6 nekmpuueckom none. Ilonapuzayus oudneKmpuKoas.
Pabora cun anekrpocrarnueckoro noms. Ilotenuman. Paznocme nomenyuanos. Ceéaszv mexncoy HaAnpaiceHHOCMbIO U
PA3HOCMbBIO NOMEHUUA08 INEKMPUUECK020 noas. Inekmpoemkocms. Eounuuyvt anekmpoemxocmu. Konoencamoper.
Coedunenue KoHOeHcamopoe 6 oamaper. IHepzus 3apAdCeHHO20 KOHOEHCamopa. DHEPrus SJIEKTPUUYECKOTO IOJIs.
Ilpumenenue Konoencamopos
Pewenue 3a0au ¢ npogheccuonanbHoli HANPAGIEHHOCMBIO 2
JlabopaTopHble 3aHATHSA:
Jabopamopnas paboma Ned. Onpedenenue Inekmpuueckoii eMKOCHU KOHOEHCAMOpPos 2
Tema 3.2 6

3aKoHbBI MOCTOSTHHOTOTOKA

Conep:xaHue y4eGHOro MaTepHasa:

YcnoBusi, He0OX0IMMBbIE AJIs1 BOSHUKHOBEHHS U ITOJICPKAHUS JJICKTPHUECKOTo Toka. CHIaToKa 1 INIOTHOCTE TOKA. 3aKoH
Oma Ona ywacmka yenu. 3aUcumocms INEKMPUUECKOZO0 CONPOMUGIEHUA OM Mamepuand, OJUHbLL U NIOWA0U
nonepeunozo  ceueHus NPOBOOHUKA. 3AGUCUMOCHb  INIEKMPUYECKO20  CONPOMUGIEHUA  NPOGOOHUKOE  OmM
memnepamypul. Temnepamypnuwtii KoIghpuyuenm conpomuenenusn. Ceepxnpogodumocms. Paboma u mowsnocmey
nocmoannozo moka. Tennoeoe Oeitcmeue moka. 3axon /[ocoyna—/lenya. Inekmpoosusrcywias cuna ucmouHuka
moxa. 3akon Oma Ona nonnou yenu. Inexmpuueckue yenu. Ilapannenvnoe u nocnedosamenvnoe coeduHenue
npoeoonukos. 3axkonvt Kupxzoga ons yzna. Coeounenue ucmounukoe ynekmpuueckoii snepzuu ¢ oamapero . Pewenue
3a0au.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.3
K 2.4
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JlabopaTopHble 3aHATHSA:

Jabopamopnas paboma Ne5 Onpeoenenue yoeabHozo CONpOmMuUGIeHUs RPO0OHUKA.

Jlabopamopnas paboma Ne6 Onpeodenenue mepmuueckozo KoIhpuyuenma conpomugienus meou.

Jabopamopnas paboma Ne7 Hzmepenue 3/]C u enympennezo conpomueieHus UCmMoOYHUKA MOKA.

Jlabopamopnas paboma Ne8 H3yuenue 3aKkono6 nociedo8ameibH0O20 U NAPANIETbHOZ0 COCOUHEHUI NPOBOOHUKOE.
Jlabopamopnas paboma Ne9 Hccnedoganue 3asucumocmu MOWHOCMU 1AMRbL HAKAIUGAHUA O HANPANCEHUA HA eé

3axcumax.
Jabopamopnas paboma Nel0 Onpeoenenue KII/] snekmponaumku

N NPNDPNDDNDDN

KonTpouabHas padota Ne2 «DeKTpUUecKoe MMoJje. 3aKOHBI TOCTOSHHOTO TOKa)

Tema 3.3
DJIeKTPUYECKHUI TOK B
Pa3JIHYHBbIX cpeaax

Coaep:xanue yueOHOro MmaTepuaJjia:

DNeKTpUYecKHii TOK B MeTajlaX, B AJIEKTPOJIUTAX, razax, B BakyyMme. Jnekmponu3. 3axkon nekmponusa @Dapades.
Onekmpoxumuueckuii Ikeusanenm. Buowl zazoevix pazpsados. TepmosnekTpoHHas smuccus. [lnasma. Inekmpuueckuii
mokK 6 noaynpoeoonukax. COOCTBEeHHasi M NpUMeECHas NPOBOIUMOCTH. P-n mepexox. Ilpumenenue noaynpoeooHuxos.
IHlonynposoonuxossie npubopul

Pewenue 3a0au c npogheccuonanvhoii HanPaAIEHHOCMbIO

JlabopaTopHble 3aHATHS:
Jabopamopnasn paboma Nell Onpedenenue 3neKmpoxXumMuuecko2o IKGUGAIEHMA Medu

Tema 3.4
MarmuTHoe noJie

Conep:xaHue y4eGHOro MaTepHaa:

Bektop WHIyKmMM MarHMTHOTO moid. HanpspkeHHOCTP MarHUTHOTO 1moist. JledicTBME MarHWTHOrO IIONIST  Ha
NpsIMOJIMHEMHBIA MPOBOAHUK € TOKOM. B3aumoneiictBue tokoB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MarnuTHbIH TOTOK. PaboTa 10 nepemMerneH o MpoBOJHUKA ¢ TOKOM B MarHUTHOM TioJie. JIeficTBre MarHUTHOTO HOJIS Ha
nBrkyumuiics 3apsan. Cuna Jlopenya. Ilpumenenue cunvt Jlopenya. OnpeneneHve yaenbHOro 3apsaa. Maznummsle
ceoiicmea eeujecmea. Maznumnas nponuyaemocms. ColHEUHAs aKTUBHOCTb M €€ BIMsSHHE Ha 3eMito. MarHuTHbIE

Oypu

Pewenue 3a0au c npogheccuonanbHoli HANPAGIEHHOCMBIO

Tema 3.5
DJIEeKTPOMATHUTHASA
WHTY KIS

Conep:xaHue y4e0HOr0 MaTepuasa;

Aenenue Inekmpomaznumuon unoykyuu. IlpaBuwino JleHna. 3akOoH DJEKTPOMArHUTHOW WHAYKIHMH. Buxpesoe
anekmpuueckoe none. SJIC MHIYKINN B IBWKYIIUXCS NPOBOAHUKAX. Henenue camounoykuyuu. Huoykmusenocme.

3uepzuﬂ MACHUMHO20 nOJiA MOKA.
BzanmocBs3b QJICKTPUYCCKUX U MAaIrHUTHBIX OJICH. 3J’[CKTpOMaFHI/ITHOC 10J1€

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
MK 1.3
K24
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Pewenue 3a0au c npogheccuonanvnoii HanNPAIEHHOCMbIO 2
JlaGopaTopHble 3aHATHS:
Jlabopamopnas paboma Nel2 Hiyuenue sgi1eHus 31eKMpoOMAZHUMHON UHOYKYUU 2
KonTpoJbnas padora Ne3 «MarautHoe nose. S1eKTpOMarHuTHasE HHAYKLIHS 2
Paszgen 4. Kose6anus 1 BOJHBI 20
Tema 4.1 Copep:xaHue yueOHOI0 MaTepHaa: 4 OK 01
MexaHuyeckue OK 02
KonebarenpHoe nBmkenue. ['apmoHmdeckne kosiebanms. CBOOOTHBIE MeXaHUIeckue konebanus. [IpeBpamenue sHeprun
KoJ1eOaHUsI U BOJIHBI N OK 04
mpu KoyiebaTtenbHOM IBIKeHHH. CBOOOIHBIC 3aTyXalollne MeXaHW4YecKhe KoyeOaHwus. MaTeMaTHiecKhid MasTHUK. OK 05
[pyxuHHBI MasTHUK. BEIHYKIeHHBIe MeXaHHYecKue Konebanus. PesoHaHc. OK 07
ITonepeunsle U MPOJOIBHBIC BOIHBL. XapaKTePUCTUKU BOJIHEI. 3BYKOBBIE BOJIHBL. YIIBTPA3BYK U €r0 NPUMEHEHHE K 1.3
K 2.4
Tema 4.2 Coaep:xanue yueOHOro MmarepuaJjia: 10
DJIeKTPOMATrHUTHBbIE
CBoOonHBIE AIeKTpOMarHuTHEIE KojebaHws. [IpeBpamieHue sHeprunm B KojiebarenbHOM KoHType. @opmyma Tomcowa.
KO0J1eOaHUs U BOJIHBI o
3aryxaromue DJIEKTPOMAarHUTHBIE  KojeOaHWs. ['eHeparop  HE3aTYXalOMMX  AIEKTPOMArHUTHBIX  KOJICOaHHH.
BromyxneHHsle snexTpudeckue koneOanus. Ilepemennsiit mokx. I'enepamop nepemennozo moka. Emxocmmnoe u
UHOYKMUGHOE CONPOMUGTIEHUA NEPEMEHHO20 MOKA. AKmueHnoe conpomuenenue. 3akon Oma Ona IneKmpuiecKkou
uenu nepemennozo moka. Paboma u mowgnocme nepemennozo moka. Pesonanc 6 3nexkmpuueckoii uenu.
Tpaucpopmamopvr. Toku evicokou uacmomol. Ilonyuenue, nepedaua u pacnpeoenenHue INEKMPOINEPZUU.
DNEeKTPOMarHUTHOE TOJe KaK OCOOBI BHJI MAaTepHH. OJEKTPOMArHWUTHBIC BOJHEL (CBOWCTBAa 3IIEKTPOMATrHUTHBIX
BomH. BuOparop ['epma. OTkpeITHIE KOneOaTenbHBII KOHTYp. WM300perenne pammo A.C. ITomoseiMm. IloHsTHE O
panuocss3u. [IpuHnm pagrocsssu. [IpuMeHeHre 3IeKTPOMarHUTHBIX BOJH
Pewenue 3a0au c npogheccuonanvnoit HaNPAGIEHHOCMbIO 2
JlabopaTopHble 3aHATHSA:
Jabopamopnas paboma Nel3 H3zyuenue padbomuvr mpauncgopmamopa 2
Kontpoabnas pa6ora Ne 4 «KonebaHus 1 BOJIHBD 2
Pa3gen 5. OnTuka 20
Tema 5.1 Coaep:xaHue y4ueOHOTro MaTepuaJa: 4 OK 01
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IIpupona cBera

Toueunsrit nCTOYHHUK cBeTa. CKOPOCTH PACIIPOCTPAHECHUS CBETA. 3aKOHBI OTPAXCHUS W TpeoMileHus cBeTa. CoTHEUHBIe
u myHHble 3aTMeHus. [Ipunmun [oirenca. [TomHoe otpakenne. JIun3zel. [locTpoeHne n3o0pakeHus B nuH3aX. Dopmyiia
TOHKOH JHMH3EL. YBeJIW4YeHHE JNHH3BI. | 71a3 kak omrmdeckas cuctema. OnTideckue npudopsl. Teneckonsl. Cuna céema.
Ocegewiénnocms. 3aKonsl oceewjennocmu

Pewenue 3a0au ¢ npogheccuonanvhoili HanRPAGAEHHOCMbIO

JlabopaTopHble 3aHATHSA:
Jlabopamopnas paboma Nel4 OnpenencHue NOKa3aTeis NPeIOMICHUS CTCKIIA

OK 02
OK 04
OK 05
K 1.3
K 2.4

Tema 5.2
BoJsiHOBBIE CBOlicTBAacBeTAa

Conep:xaHue y4eGHOT0 MaTepHaia:

WnaTepdepenmust cBeta. KorepeHTHOCTh CBETOBHIX Jydedd. WHTepdepeHmms B TOHKHX IuleHKaxX. Kombma Hprotona.
Hcnonb3oBanue uHTepdepeHny B Hayke U TexHuke. Judpakums cBera. Jndpakius Ha 1mieny B MapajulelbHbIX JTydyax.
Judpakuuonnas pemerka. [lonstie o romorpaduu. INonspuzanus nonepeuHsix BoiH. [lomsipusanms ceera. J[BoiiHoe
nyuenpenomiierue. [lomspounsl. Jlucnepeus ceera. Bunbl nznyuenuit. Buasl cnekrpoB. CriekTpbl ncnyckadusi. CeKTpbl
nornomenns. CrekTpansHbIii aHanu3. CIieKTpallbHBIC KJIAcCHl 3Be3[. YIbTpaduoieToBoe m3nmydeHue. MHbpakpacHOe
uznyuyenue. Pentrenosckue nyun. Mx npupona u cBoiicta. 1lkana 37€KTpOMarHUTHBIX H3J1y4EHHMA

KontpoabHas padora Ne 5 «Onruka»

Tema 5.3
CrnenuanbHasi TeOpus

OTHOCHTECJIBHOCTH

HBI/I)KGHI/IG CO CKOPOCTBIO CBETA. HOCTyJ’IaTLI TCOpPHUHU OTHOCHUTCIIBHOCTHU M CJICACTBUA U3 HI/IX.I/IHBapI/IaHTHOCTL MOIYJIA
CKOPOCTH CBETAa B BAKYyMC. 3H€pFI/I$I mokosi. CBsI3b MacChl B OHEprun CBO60,I[HOI>'I YaCTHUIIEL. DIIEMEHTEI pGHﬂTHBHCTCKOﬁ
JUHAMHUKHN

Pa3gen 6. KBanToBas ¢puznka

12

Tema 6.1
KpanToBasi onTuka

Coaep:xanue yueOHOro MaTepuaJia:

KsantoBas runoresa [1nanka. Termnosoe uznyuenue. KopnyckymsipHo-BonHoBoi ayanusm. @ortonsl. I'unoresa ne bpoiis
0 BOJTHOBBIX cBolicTBax uactull. CooTHoIIeHHe HeonpeaeneHHoctei [ eiizendepra. Jlapienne cBeta. XUMHUYECKOE
neiicteue cBera. OmbiTel I1.H. JlebeneBa u H.1. Baswmiosa. @omosghpexm. Ypasnenue itnumenina ons
pomorppexma. Buewmnuii pomoanexmpuueckuit gpgpexm. Buympennuii pomoagpgpexm. Tunwvt gpomornemenmos.
IlIpumenenue pomorpgpexma

OK 01
OK 02
OK 04
OK 05
OK 07
MK 1.3
K24

Tema 6.2
Pdu3znka aToMa HaTOMHOT0
siapa

Conep:xaHue y4eGHOro MaTepHasa:

Pa3BuTHe B3rIs110B Ha CTpOeHHeE BelecTBa. MoIeIu CTPOCHUsI AaTOMHOTO s/jpa.3aKOHOMEPHOCTH B aTOMHBIX
crieKkTpax Boaopoja. SnepHas monens aroma. OmbeITeD. Pesepdopna. Mozaens atoma Bogopoaa o H. bopy. KBantosbie

noctynatsl bopa. Jlazepel. PangnoakTHBHOCTB. 3aKoH paJiIMOaKTUBHOTO pacmnajaa. PagnoakTHBHBIE TIPEBPAIICHHUS.

CriocoObl HAOMIOACHNS W PETHCTPAINH 3apsDKeHHBIX dacTuil. D¢ ekt BaBunosa — UepenkoBa.CTpoeHre aTOMHOTO sipa.

HedexT Macchl, SHEprust CBSI3M M yCTOHYMBOCTb aTOMHBIX siaep.SlnepHble peakuuu. foepuas nepzemuxa.
OHepreTHdeckuil BBIXOA sJIEpHBIX peakuunii.VIckyccTBeHHAs paaroakTUBHOCTb. JleneHue Tskenbix saep. Llenmnas
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sIIepHasl peaxius. YpasiseMas IenHas peakuus. SnepHslil peakrop. TepMosiiepHbli CHHTE3. DHEPTHUs 3Be3.
ITomyueHne paaMOaKTUBHBIX M30TONOB UUX NMpUMEHeHHe. buonorndeckoe AeHCTBHE paAMOAKTUBHBIX W3ITy4YECHUH.
OneMeHTapHbIC YaCTHIIBI

KonrpoabHas padora Ne 6 «KBanToBas pusuka» Peutenue 3aoau ¢ npogeccuonanvHoll HanpaeieHHoCmbio 2
Tema 7.1 Paszen 7. Ctpoenne BeesenHoii 6
Crpoenne CorHeUHOM
P Cojaep:xanue y4eOHOro MmaTepuaJjia: 2 OK 01
CHUCTEMBI
ConHeyHas cucTeMa: IUIaHEeThl U Majble Tena, cucreMa 3emisi—Jlyna OK 02
OK 03
Tema 7.2 Cojep:xanne y4eGHOr0 MaTepHaa: 2 OK 04
Opomonus Beenennoit  Ctpoenue u 3omonus Connila u 38€31. Knnaccudukarus 38€371. 3BE3/1bI 1 HICTOYHUKHU UX SHEPTHU. 8115875
lanaktuka. CoBpeMeHHbIE PECTABICHUS O CTPOCHUH U 9BOJIONUHN Beenennoit
CaMocTosiTe/IbHbIe PaGoTHI: 6
1. AudpaximonHas pemerka: XxapakTepuCTHKa IPUOOpa | ero Ha3HaYeHHE
2. CriexTp, CeKTpaibHbIe MPHUOOPHI, BUIBI CICKTPOB, CIICKTPAILHBIN aHATIH3.
3. Ilpupona snekTpoMarHUTHBIX Kosiebanuii. SMK B npupose.
IIpomeskyTOUHAs aTTECTANMS: DK3aMEH 6
Bcero: 174
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3. YciaoBusi peaju3anuu nporpaMmsl 00111e00pa3oBaTeIbHOM T CUUILTHHBI

TpeOoBaHNsI K MUHUMAJIbHOMY MaTePHAJIbHO-TEXHUUYECKOMY O0ecne4yeHn 0

Peanuzamus yuyeOHOW IUCHUIIIMHBI TpeOyeT Haaudus y4eOHOro kaOwHeTa M JabopaTopuu
bu3uKu.

O06opyaoBaHue yueOHOTO KaOHWHETA:
M0CAJ0YHbIE MECTA MO KOJIMYECTBY 0OYYaIOUINXCs, KIIACCHAsA JOCKa, pabouee MECTO MPerno1aBaTeds.
ABTOMaTH3UPOBAHHOE paboyee MECTO ¢ MOJAKIIOUeHUEM K ceTh IHTepHeT:
KOMIIBIOTEDP, MYJIbTUMEUNHBIN IPOEKTOP, SKPAH IPOCKLIMOHHBIM HACTCHHBIN PYJIOHHBIN.
VY4eOHbIe KOMIUIEKTHI U1 TPOBEICHUS JIa0OPAaTOPHO-TIPAKTUUECKUX PadoT.

TexHuueckue cpeacTBa 00yUYeHHUS:

1.  Iudposas maboparopus mo GU3MKE IS YIUTEIS;

2.  Iudposas madoparopus o Gpu3uke 11 yUeHUKA,;

3. Becnl TexHHYECKHE C pa3HOBECAMH;

4.  KoMrexT /uist 1abopaTopHOTo MPaKTUKyMa O OINTHKE;

5. KommexT 11st 1a00paTopHOro NpakTUKyMa 10 MEXaHUKE;

6. KommuiekT 11 1abopaTopHOro MpakTHUKyMa MO MOJEKYJISIpHOU (DU3HKE U
TEPMOJIMHAMHUKH;

7.  Kommutekr pans 1abopaTopHOrO0 TPAKTUKyMa TII0 JJIEKTPHUYECTBY (C
TEHEPaTOPOM);

8. Kommuiekt pans u3ydeHHs BO30OHOBISIEMBIX HCTOYHHKOB HSHEPTHH
(comHEe4HOM, BETPOBOW PHEPrUU, OUO-, MEXAaHUYECKONW M TEPMOIIECKTPUUECKON
SHEPTeTHUKH);

9.  Ammepmertp J1abOpaTOPHBIA;

10. BonpT™eTp 1a00paTOPHBIN;

11. Konopumerp ¢ HaOOpOM KalOpUMETPUUECKUX TET;

12.  Tepmometp 1a00paTOpPHBIi;

13. Kommuiekr an8  M3y4eHUS  OCHOB  MEXaHUKH, [HEBMAaTUKH U
BO300HOBJISIEMBIX HICTOUHUKOB SHEPIHUH;

14. Bapomerp-aHepous;

15. biok nutaHus peryaupyemblii;

16. Be06-xamepa Ha MOABMKHOM I TATHBE;

17. Buneokamepa s pabOThI ¢ ONITUYECKUMU PUOOpaMH;

18. T'eneparop 3BYKOBOi;

19. Twurpomerp (ncuxpomerp);

20. T'py3 HabopHBIi;

21. JluHaMOMeTp JE€MOHCTPAIOHHBIN;

22. KoMIuteKkT mocy bl JEMOHCTPAIIMOHHOM C IPHHAUICKHOCTSIMH;

23. ManHoMeTp KHUIAKOCTHOH IEMOHCTPAIIMOHHBIH;

24. MeTp NIeMOHCTPAIlMOHHBIN;

25.  MUuKpOCKOII IeMOHCTPAIMOHHBIN;

26. Hacoc BakyymHbIii KoMOBCKOTO;

27. CTOJMK MOAbEMHBIN;
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28.

[[ITaTuB TeMOHCTPAITMOHHBINA (PU3UIECCKHUT;

29. DNeKTpOIUINTKA;

30. Habop neMoHCTpaMOHHBII 10 MEXaHUYECKUM SIBJICHUSM;

31. Hablop neMoHCTpalMOHHBIH 110 TUHAMUKE BpalllaTeIbHOTO JBUKCHHUS,
32. Habop 1eMOHCTpPAIMOHHBIN 110 MEXaHUYECKUM KOJICOAHUSIM;

33.  HabGop neMOHCTpaIrMOHHBIN BOJHOBBIX SIBJICHU;

34. Benepko Apxumena;

35. Masatuuk Maxkcseia;

36. Habop ten paBHOTO 00BEMA;

37. Halop Ten paBHOI Macchl;

38. IIpubop nns nemMoHcTpanuu aTMOCHEpPHOTO J1aBIICHHUS;

39. IIpu3ma, HaKJIOHSIOMIASCS C OTBECOM;

40. Ppryar 1eMOHCTPAIIMOHHBIN;

41. Cocynbl cooOmiarommecs;

42. CrakaH OTIMBHOM JIEMOHCTPAIIIOHHBIN;

43. Tpy6xka HeroToHna,

44. 1llap ITackans;

45. Habop HIeMOHCTpPAIMOHHBIH MO MOJEKYJISPHOU (U3MKE U TEIIOBBHIM
SIBIICHUSIM;

46. Habop 1eMOHCTPAIMOHHEIH 110 Ta30BBIM 3aKOHAM;

47. Habop Kanmuuispos;

48. TpyOxa anst AEMOHCTPALMU KOHBEKIIUU B KUKOCTH;

49. [uauHAPBI CBUHIIOBBIE CO CTPYTOM;

50. Iap c kombIOM;

51. BBICOKOBOJIbTHBIM HCTOYHHK;

52. T'enepatop Ban-ne-I'paacda;

53. Jlosumerp;

54. KamepToHBI Ha PE30HAHCHBIX SIHKAX;

55.  Kowmrmekt mpubopoB U MPUHAANEIKHOCTEH AN JTEMOHCTpAIMH CBOMCTB

SJICKTPOMATrHUTHBIX BOJIH;

56. Komrutekr mnpuOOpoB i W3yYeHHUs NPUHIMIIOB paguolpueMa |
panuonepesayy;

57. KoMIUIeKT NpoBOJIOB;

58. Maruur 1yroo0pasHslii;

59. MarHur noJaocoBOM JEMOHCTPAIIMOHHBIN;

60. MammHa 3neKTpoopHas;

61. MasTHHK 3J1eKTPOCTaTUYECKHIA;

62. Habop 1o n3y4eHuto MarHuTHOTO MOJIs 3eMIIH;

63. Habop nemMoHCTpaMOHHBIH 10 MArHUTHOMY ITOJTIO KOJIBIIEBBIX TOKOB;
64. Habop nemMoHCTpalMOHHbI 10 MOTYIPOBOIHUKAM;

65. Habop nemMoHCTpaMOHHBIH IO TOCTOSTHHOMY TOKY

66. Habop neMoHCTpalMOHHBIH 110 3JIEKTPUUIECKOMY TOKY B BaKyyMe;
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67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

HaGop neMoHCTpallMOHHBIHN 0 AJIEKTPOIMHAMHUKE;
Habop 15 neMoHCTpanuy MarHuTHBIX MOJIEH;

Habop 15 neMoHcTpanuu 3J1€KTpUUECKUX T0JIEH;
Tpancdopmarop yueOHBIIH;

ITanouka CTEKIsIHHAS;

[Tanouka 300HUTOBAS;

[Tpubop Jlena;

Crpenku MarHWTHbIE HA IITATUBAX;

CyJITaH 37E€KTPOCTATUYECKU;

[IITaTuBBI U30JIUPYIOIIHUE;

DIIeKTPOMAarHuT pa30o0pHbIiA,

Habop neMoHCTpaliMoHHBIH 110 FT€OMETPUUECKOM OITHKE;
Habop neMoHCTpanimoHHbI 110 BOJTHOBOH OITHKE;
CriekTpockon ABYXTpYyOHBIH;

Habop criekrpanbHbIX TPYOOK C HCTOUHUKOM NMUTAHUS;
YcranoBka Juist usyueHust porodpdexra;

Habop nemonctpanuonHslii no nocrosHuoro Ilnanka;
KoMImuieKkT HarnsiHbeIX TOcOOUi /171l HOCTOSIHHOTO MCTIOIb30BaHUS;
KommuiekT noptpeToB A opopmiieHus KaOuHETa,
KoMmmuiekT 1eMOHCTpallMOHHBIX Y4eOHbIX TaOIuI.

[Tpyr HamuuM HEOOXOIUMOTO OOOPYAOBAHUS 3aHATHS MO (U3UKE B HEKOTOPBIX CIIydasX MOTYT
IPOBOJUTHCS B UMEIOIUXCS B 00pa30BaTeIbHON OpraHU3alMi MacTepPCKUX WM JIAOOPaTOPHSIX.

HNudopmanuoHHoe obecneyeHne 00yaeHust

Cnucok pekoMeH/1yeMoii JINTepaTypsbl
OcHoBHasi iMTEpaTypa

1 Msxkues, I'. S1. ®usuka: 10-it knacc: 6a30BbIit U yriyOaEéHHBIN ypoBHU : yueOHuk / I, S1.
Mskuies, b. b. byxosues, H. H. Corckuii ; mox penakuueit H. A. [TapdentseBoit. — 10-e u3.,
crep. — Mockaa : [Ipocsemenne, 2023. — 432 c. — ISBN 978-5-09-103619-0. — Tekcr :
3JIeKTPOHHBIH // JlaHb : aneKkTpoHHO-Onbnmoreynas cucrema. — URL:
https://e.lanbook.com/book/335051 (mara obpamenus: 24.01.2024).
2 Msikues, I'. S. @usuka: 11-i knacc: 6a30Bbli U yriyOnéHHbIN YpoBHU : yueOHuK / . 5.
Msikuiues, b. b. byxosues, B. M. Hapyrun ; nog penpakueit H. A. IlapdentseBoit. — 11-e usn.,
ctep. — Mockaa : [IpocBemenue, 2023. — 432 c. — ISBN 978-5-09-103620-6. — Tekcr :
ANeKTpoHHbIHN // JIaHb : anekTpoHHO-0uOIMOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/335054 (nata ob6pamenus: 24.01.2024).
3
['opnau, B. B. ®u3suka : yueOGHOe mocoOue 1 cpeqHero npopeccuoHaabHoro oopazosanus / B.
B. I'opnau. — 2-e m3a., ucnp. u norn. — MockBa : UznarensctBo FOpaidt, 2023. — 215 ¢. —
(ITpoeccronansrnoe odpazoBanue). — ISBN 978-5-534-09366-7. — TekcT : 31€KTpOHHBIH //
O6pazoBarenpHas miatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/514739 (nata
obpamenusi: 24.01.2024).
JlononHuTENBHAS IUTEpATYypa
1 benara, B. B. ®usuka: 10-ii kiacc: 6a30Bblit ypoBeHb : yueOHuk / B. B. benara, 1. A.
Jlomauenkos, 0. A. ITaneOpatieB. — 4-e u3j., crep. — Mocksa : [IpocBemenue, 2022, — 223
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cucrtema. — URL: https://e.lanbook.com/book/335057 (nata oOpamenus: 24.01.2024).

c. — ISBN 978-5-09-095832-5. — Texkcr : anekTpoHHbIH // JIaHb : 2eKTPOHHO-ONOIHOTEeUHAS

2 Benara, B. B. ®usuka: 11-i xnacc: 6a30BbIii ypoBeHb : yueOnuk / B. B. benara, 1. A.

cucrtema. — URL: https://e.lanbook.com/book/335060 (nata o6pamenus: 24.01.2024).

Jlomauenkos, 0. A. Ilane6parueB. — 4-e uzn., crep. — Mocksa : [IpocBemenne, 2022. — 239
c. — ISBN 978-5-09-095833-2. — Texkcr : anexkTpoHHbIH // JIaHb : 2IeKTpOHHO-ONOIHOTEeUHAS

3 Aiizennion, A. E. ®usuka : yueOHUK U IPAKTHUKYM JJISl CPETHET0 MPo(eCcCHOHATBHOTO
obpazoBanus / A. E. Alizenniodn. — Mocksa : 3narensctBo FOpaiit, 2023. — 335 ¢. —

O6pazoBarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513094 (nara
obpamenusi: 24.01.2024).

(ITpoeccronansnoe odpazoBanue). — ISBN 978-5-534-00795-4. — TekcT : 31€KTPOHHBIH //

4 | Bacuibes, A. A. ®usuka : yueOHOE TocoOue Il cpeHero npopecCuoHaIbHOTr0 00pa3oBaHus /

A. A. Bacunbes, B. E. ®enopos, JI. . XpamoB. — 2-¢ u31., HCTIp. u J011. — MOCKBa :

https://urait.ru/bcode/514208 (mara obpamenus: 24.01.2024).

MznarensctBo HOpaiit, 2023. — 211 ¢. — (IIpodeccuonanbroe odbpazopanue). — ISBN 978-5-
534-05702-7. — Tekcr : anekTponHbIH // OOpazoBatenbHas miardopma FOpaiit [caiit]. — URL:

3) KpaBuenko, H. 0. ®wusuka : yueOHUK U PAKTUKYM JJIsi CPEIHEr0 MPO(eCcCHOHATBHOTO
obpazosanus / H. FO. KpaBuenko. — Mocksa : M3garensctBo FOpaiit, 2023. — 300 c. —

O6pazoBarenbHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512690 (nata
oOparmenusi: 24.01.2024).

(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-01418-1. — TekcT : 31€KTPOHHBIH //

Hepnonnqecm/le U3JaHusA

1 BECTHHMK BOPOHEXCKOI'O 'TOCYAAPCTBEHHOI'O YHUBEPCUTETA. CEPUA :
OU3UKA. MATEMATUKA : HayuHbll )xypHaJ1 / yupeauTeins : BopoHexckuii

nevatHoil Bepcuu: 1609-0705. — Tekcer : anexktponnsiii //9BC elibrary [caiiT]. — URL :
https://www.elibrary.ru/contents.asp?id=50513654 (nara obpamenus: 24.01.2024)

rOCyIapCTBEHHBIN YHHBEpCUTET. — BopoHex : 2000 — .— UYwcio BeimyckoB B roa: 4. — ISSN

"N3narenscrBo "CnytHuk+", 2002 — .— Beixoaut 12 pa3 B roa. — ISBN neuarHoii Bepcun
1684 — 2626. — TekcT : HEOCPEICTBEHHBII.

2 | EcrecTBeHHBIE U TEXHUUYECKHE HAYKH : Hayd. )KypHai / 1. pel. A. 5. XaBkuH. — Mocksa : OO0

4. KoHTpPOJIb ¥ OLIeHKA Pe3yJIbTAaTOB OCBOCHUS AU CHMILIMHBI
KoHTpoib M oOlleHKa pacKphIBAIOTCA YEpe3 YCBOEHHBbIE 3HAHUSA U MNPHUOOpPETEHHBIE
o0y4JalmuMuUCs YMEHHUs, HamnpaBlieHHble Ha (QOpMUpOBaHHME OOMMX M TNPOPECCHOHANbHBIX
KomrereHMiH. KoMneTeHun A0mKHBI OBITh COOTHECEHBI C MPEeIMETHBIMU pe3ysbTaTamu. s
KOHTPOJISI M OLIEHKHU Pe3yIbTaTOBOOYUYEHHS IIPENoaBaTesb BbIOUpaeT GOpMbl U METOJIbI C YYETOM
npodeccuoHaIu3au 00yYeHHs Mo MPOrpaMMe AUCHUTUINHBL.

Koa u nHaumenoBaHue Paszpen/Tema Tun oueHOYHbIX
¢dopmMupyembIX KOMIIETEHIUI MepOonpUATHI
OK 01. Bribupats crioco0sl pemenns | Pazgen 1. Temsr 1.1., 1.2, 1.3
3aa4 npodeccuoHaaIbHON Pasmen 2. Temnr 2.1., 2.2., 2.3. - YCTHBIH ompoc;
JEATENBHOCTH IIPUMEHUTEIBHOK Pasien 3. Temni 3.1, 3.2, 3.3., 3.4, | ® ponranbHbionpoc;
PA3IMYHBIM KOHTEKCTAM 3.5. ¢ OlCHKA KOHTPOJIEHBIX
Pasnen 4. Temsr 4.1., 4.2. pabor;
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Pazgen 5. Temnr 5.1.,5.2., 5.3.
Pa3zgen 6. Temur 6.1., 6.2.

OK 02. Ucnonb3oBath coBpeMeHHbIE | Pasnen 1. Temsr 1.1., 1.2, 1.3

CpCACTBaA MOUCKa, aHATTN3a U Pazgen 2. Temsr 2.1.,2.2., 2.3.

MHTEPHpETALUU HHpOPMAIUHI 1 Pazpen 3. Temnr 3.1., 3.2, 3.3,

WH(POPMAITUOHHBIC TEXHOJIOTUH TS 3.4. 35

EI;;T;Z::{;}II::a?:;a:ﬁ NEeITEeILHOCTHU Pasnen . Tewn1 4.1, 4.2.
Pa3znen 5. Temnr 5.1.,5.2., 5.3.
Paspnen 6. Temn1 6.1., 6.2.

OK 03. IInanupoBaTh 1 Pasmen 1. Temsr 1.1., 1.2, 1.3

pean30BbIBaTh COOCTBEHHOE Pasgen 2. Teme1 2.1., 2.2., 2.3.

npodeccHoHanbHOE U Pasnen 3. Temnr 3.1., 3.2., 3.3.,

JIUYHOCTHOE Pa3BUTHE, 3.4. 35

MPEITPUHUMATEIIECKYIO

JIeATEeILHOCTD B

npodeccuoHaasHOM chepe,

HCITONIB30BAaTh 3HAHUS 10

(hMHAHCOBOI TPaMOTHOCTH B

Pa3INYHBIX KU3HCHHBIX

CUTYAIUIX

OK 04. DddexruBrO Paspmen 1. Temsr 1.1, 1.2, 1.3

B3aMMOJICHCTBOBATh U PabOTaTHB
KOJIUIEKTHBE U KOMAaHJIE

Paznen 2.
Pazgen 3.
3.4., 35.

Paznen 4.
Pazgen 5.
Pazgen 6.

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

Tems1 4.1., 4.2.
Temsr 5.1.,5.2., 5.3.
Tems1 6.1., 6.2.

OK 05. Ocy1iecTBiasTh YCTHYIO U
MMCHMEHHYI0 KOMMYHUKAIIMIO Ha
TOCYapCTBEHHOM SI3bIKE
Poccuiickoii @eaepannu ¢ yueTom

Pasznen 1.
Pasnen 2.
Pasnen 3.

Temsr 1.1.,1.2, 1.3
Temsr 2.1.,2.2., 2.3.
Temsr 3.1., 3.2., 3.3,

p N 3.4., 3.5.
0COOEHHOCTEN COIMAIBLHOIO U Pasnen 4. Temsr 4.1, 4.2,
KYJIETYPHOTO KOHTEKCTA
Pazmen 5. Temsr 5.1.,5.2., 5.3.
Paspen 6. Temsr 6.1., 6.2.
OK 07. ConeiicTBOBaTh Paznen 1. Temsr 1.1.,1.2, 1.3

COXPaHEHHIO OKpY Karomen

Pasnen 2.

Temrr 2.1.,2.2., 2.3.

e  HAONIOJCHHE 32 XO0M
BBITIOJTHEHHS
71a00PaTOPHBIX padoT;

®  OICHKA BBIMOIHCHUS
J1abopaTOPHEIX PadoT;

®  OIICHKA MPAKTHYECKUX
paboT (pereHus
Ka4eCTBEHHBIX, PACUCTHBIX,
po(heCcCHOHATBHO
OpPHCHTUPOBAHHBIX 3a/1a4);
®  OIICHKA TECTOBBIX
3aJIaHNM;

e  HaOII0JCHUE 32 XOA0M
BBITTOJTHCHUS
HHINBUIYATbHBIX IPOCKTOB
U OILICHKA BBLIITOJIHCHHBIX
MPOCKTOB;

L] BBITIOJTHCHUEC
OK3aMCHAIITMOHHBIX

3aJaHuN

CPe/ipl, PeCypcochepekeHnio, Paznen 3. Temsr 3.1., 3.2, 3.3,,
TMPUMEHSTH 3HAHUSA 00 H3MEHEHUH 34. 35
KJIMMaTa, IPUHIAIIBI ey

> MTpHHI Pasnen 4. Temer 4.1., 4.2.
OEpEXITUBOTO TIPOU3BOJICTBA, p 6T 6.1 6.2
3¢ dEeKTHBHO JICHCTBOBATH B 4301 0. 1EMEI B. L., 0.2.
Ype3BbIYAHBIX CHTYAITHIX
I1K 1.4 OpranuzoBbsIBaTh U ITpodeccrnonanbHoO -

BBIIIOJIHATH TEXHUYECKOE
JINarHOCTHUPOBAHUE
TUAPABIUYECKHUX U
ITHEBMATHYECKUX YCTPOMCTB U
CHUCTEM.

OPUCHTUPOBAHHBIC 3aJIaHUA

IIK 2.1 YyacTBOBaThL B
MPOEKTUPOBAHUY THIPABIHYECKUX
Y TTHEBMATUYECKUX TTPUBOIOB TI0
3aJIaHHBIM YCJIOBHSIM U

IIpodeccnonanbHo -
OPUCHTUPOBAHHBLIC 3aJIaHUA
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pa3pabaThIBaTh IPUHITUITHAIHHBIC
CXEMBI.
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MoanwucaHo ¢ ucnonsaosanvem MO axusigner
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