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JIMCT aKkTyaJm3anuu

Buzuposanue PIIJI nis ucnoiHeHusi B ouepegHOM y4eOHOM roay

IIpencemarens MK
4  wona 2021r.

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa IS
ucronHenns B 20 -20 y4eOHOM roay Ha 3acegaHuu Kadeapsl

IIpotokonm ot 20 . Ne
3aB. xadenpoii

Busuposanue PII/{ nJis1 MCIIOJIHEHHS B 0UepPeHOM Y4eOHOM roay

IIpencenarens MK
20 r.

Pabouas nmporpamma nepecMoTpeHa, o0cykieHa u ogo0peHa ass
ucnonaeHus B 20 -20 vueOHOM romv Ha 3acenanuu kadbempbl

IIpotokom ot 20 . Ne
3aB. kadeapoit

Busuposanue PII/{ nJis1 MCIIOJIHEHHMS B OYepeHOM Y4eOHOM roay

IIpencenarens MK
20 T.

Pabouas mporpamMmma nepecMoTpeHa, 00CyXaeHa U 0JJoOpeHa Jis
ucnonaenust B 20 -20 vueOHOM ronv Ha 3acenanuu kabempbl

IIpotokomor 20 1. Ne
3aB. kadeapoit

Buzuposanue PIIJ] nis ucnmoiHeHus1 B 04epeHOM Y4eOHOM IOy

IIpencenatens MK
20 T.

Pabouas mporpamMmMa nepecMoTpeHa, 00CyXIeHa U 0JJoOpeHa Jis
ucnoaenust B 20 -20 vaeOHOM ronv Ha 3acenaHuu kabempbl

IIpoTokom ot __ 20 1. Ne
3aB. kadeapoii



1. Mecto aucunmimasl B ctpykrype OITIOII

Hucnurmummaa «CTpoeHue BEIIEeCTBa» OTHOCHTCS K MAaTeMaTHYECKOMY W ECTECTBEHHO-
HAYYHOMY LMKy 00s3aTeIbHON yacTu oOpa3oBaTesbHOM mporpaMmsl no cnenuanbHoctu 04.05.01
«DynnamenrtanbHas u npukiagaHas xumus» (b1.0.01.03), ocBauBaercs cTyneHTaMu OYHOM (HOPMBI
00y4eHHs Ha TIEPBOM TO/1y OOYUEHHUS B TIEPBOM CEMECTPE.

Jjis ocBOEHUSI JTaHHOW TUCHUIUIMHBI CTYyICHTaM HE00OXO0AUMO 00afaTh 0a30BBIMHU 3HAHUSIMU
[0 paszesiaM XMMHH, MPEroIaBaeMbIM B paMKaX IIKOJBHOM MPOrpaMMBbl (HEOpraHWYecKas XUMHUS,
OpraHuyYeckass XUMHs), a TakKXkKe BJIaJeTh MATEeMAaTHYECKUM amlmaparoM B paMKax IIKOJbHOM
IPOTPaMMBI.

OcBoeHUE IAaHHOW JUCIUILUIMHBI HEOOXOIMMO KakK MPEAIIeCTBYIOIIEE IMPHU JajlbHEUIIeM
u3ydyeHUn JuciuiuiiH «KBaHTOBass MexXaHMKa | KBaHTOBas XUMHs», «KpHCTAIIOXUMHUSY,
«DuU3nUeCcKre METOIbI UCCIICAOBaHUNY, «PaqroXuMus U paiiOIKOIOTHS».

JMcuuIuiiHa MPEeANecTBYeT U3YUYECHHIO OCHOBHBIX Pa3lieIOB XUMUYECKOW HAYKH U CTABHUT
CBOEH I1eNbl0 (pOPMUPOBAaHUE Yy CTYJACHTOB COBPEMEHHBIX IPEICTABICHHH B OOJIACTH TNPHUPOJIBI

XHUMHUYECCKOI'O B33HMOIIGI>1CTBH$I 1 OCHOB CTPOCHHA BCIICCTBA.

Ieb10 TUCHMILIMHBI SBISCTCS PACCMOTPEHUE PA3BUTHS MIPEICTABICHUM O CTPOCHUH BEIIECTBA
OT MEpBBIX HJEH aTOMU3Ma JI0 TEOpPHil KBAHTOBOW MEXaHUKH, OCBOCHHME OCHOBHBIX METOJIOB
OTpeeNICHUs] NEKTPOHHOW U MPOCTPAHCTBEHHOW CTPYKTYPHI MOJIEKYJ, aHAJINU3 POJIM CUMMETPUHU
MIPU PACCMOTPEHHUH CTPYKTYPBI MOJIEKYJ U X HEKOTOPBIX CBOWCTB.

33}13‘13le[ AUCHUIIJIMHBL  COCTOAT B IIOJYUYCHHUH CTYACHTAMU 3HAHUH OCHOBHBIX
COBPCMCHHBIX KOHI_ICHI_[I/Iﬁ TCOpeTH‘ICCKOﬁ XUMHH, 3HAKOMCTBE C HUCIIOJIB3YECMbIMU COBPCMCHHBIMU
TCPMHUHAMHU, XAPAKTCPUSYIOIIMMU Pa3HBIC ACIICKThI CTPOCHUA XUMHYCCKUX COCIII/IHGHHﬁ, YCBOCHUHA
IIPUHIOUIIOB IIO3HAHUA CTPOCHUSA XHUMHUYCCKUX CO@I[I/IHGHI/II‘/'I pPa3HbIX THIIOB C IIOMOIIbLIO
OKCIICPUMCHTAJIBHBIX M pPaCYCTHBIX METOJ0B, IMMOHHMMAHUH CBA3H CpaKTopOB CTpOCHUA HUCPCABI C
peaKHHOHHOﬁ CIIOCOOHOCTEIO BCIICCTB.

2. Tlnmanupyemble pe3yabTaThl 00y4eHHUsI M0 JUCHUIJINHE, COOTHECEHHbIE ¢ IUIAHNPYeMBIMH
pe3yJbTaTaMH OCBOEHHS 00pa30BaTe/ILHOI NPOrpaMMbl (KOMIETEHIMAMH U HHAMKATOPaAMHU
AOCTHIKEHHUSI KOMIIeTEHIIHiA)

IInanupyemble pe3yJibTaThl 00y4eHHs 110 JMCUMILIMHE HaumeHoBaHue
(MoayJ110), B COOTBETCTBUM € HHAMKATOPOM H0CTHKEHUSA OLICHOYHOTI' 0
Popmupyembie KOMIIETeHI U cpencrsa
KoMIeTeHIHHA Nupukarop Pe3yabTarbl 00yyenust
(xoz, conepxanue AOCTHIKEHHSA 10 AUCHHILINHE
KOMITIETEHLIUH) KOMIeTeHIu™*
(xom, conepxaHue
WHANKATOPa)
OIIK-3 Braoemwv npuemamu pewienus YerHblit onpoc,
OIIK-3.1. ucced08amenbCKux 3a0ay XumMuyecko KOHTPOJIbHAS
CnocobeH [Ipumenser Hanpasiennocmu pabota, F3K3aMeH
TEOPETUUYECKUE U
[PUMCHSITh o I;MHHqueCKHe Ymems ucnonvsosame npuobpementvie
pacCy€THO- i]/IO)IeHI/I rpu SHAHUS, YMEHUA U HABbIKU OJid  peuleHuUs
3a0ay XUMUYECKOU HANPAGIEeHHOCHU
TEOPETHYECKHE pelleHuH 337124
METOABI I XUMHICCKOU 3name meopemuueckue 0CHO8bI Mmeopuu
U3ydEHHs HaIlpaBJICHHOCTH cmpoenus amoma Bopa- Pesepghopoa, memooa
OMMANKUSAHUSL DNEKMPOHHBIX NAP 6ANEHMHOU




CBOWCTB BEIIIECTB
Y MPOLIECCOB C UX

obonouku (memooa I'uinecnu), K6AHMOBOU
MEXAHUKU, Meopuu NoJis TUSAHO08 U Meopull
KPUCIALIUYECKO20 NOJIA.

y4acTHEM C
HUCITOJIB30BaHUEM
COBPEMEHHOM
BEIUHCIINTEIbHON
TEXHUKHU
OIIK-3.2 Brademw nasvikamu pabomul co cmanoapmuuim
Hcnons3yer NpOSPAMMHBIM 0becneyeHuem npu peuleHuu
CTaHZapTHOE 3a0ay XuMu4ecKkol HanpagieHHoCmu
NpOorpaMMHOE
Ymemo nonyuams u oopabameisamo
obecrieueHne Ipu
pe3yrIbmamol HAYYHbIX IKCHEPUMEHIO8 C
peIICHUH 3a0a1
. NOMOWbIO COBPEMEHHO20 NPOSPAMMHOSO
XUMHAIECKON obecneuenus
HAIIPaBJIEHHOCTHU
3namv coepemenvie N0OX00bI K
cmamucmuyecko 00pabomke noryUeHHbIX
pe3yrpmamos
OIIK-4 OIIK-4.1. Braoemw ocrnoeroii mepmunonocueti Kypca VYeTHBI ompoc,
Hcnonb3yet 6a30Bble (amom, MONeKyia, HYKIOHbL, U30MONbL, KOHTpOJIbHAS
CrocobeH U30MoHbl, U300apbl, A0EPHble UF0MEPDL, pabora, dK3aMeH
9
MTAHAPOBATH 3HAHHSA B 0011aCTH Oeghexm macc, IHepaus ceésasu,
MAaTCMaTHKHU U PAOUOAKMUBHOCMb, CHEKMP, CMepUyecKoe
pabotsl dusukn npu YUCO, NU2AHO, 60THOGAS (DYHKYUS, OTUHA
7| bBpoii b KOl
XUMHUYECKOU TUTAHNPOBAHMH PaGoT 80./1HbL O€ pou/m,6pa()uyc 0pOBCKOT 0p6unjbz,
- MOAEKYISAPHASL OPOUMATL, KEAHMOBOE YUCILO
HAIpaBJICHHOCTH, S ——
00pabaTeIBaTh U
p HarpaBJICHHOCTHU Ymemsv ucnonvsosamv 3nanus o cmpoenuu
HHTEPIPETHPOBATH sewecmea, NPUpPooe XUMU4ECKOol C6A3U 6
IOJIyYECHHBIE PA3MUUHBIX KAACCAX XUMUYECKUX COeOUHEHUU
DPE3yIIBTaThI C OJ1s1 NOHUMAHUSL  CBOUCME MAMepuanog u
MEXAHUBMA  XUMUYECKUX NpOYeccos,
HCHOJIB30BAHNCM NPOMEKAOWUX 8 OKPYICAOUEeM Mupe
TEOPETUUECKUX
SHAHWUH U 3namv ocHoBHbIE MeopemuyecKue u
NPAKTHHYECKHX ¢yHOamenmanvHvle 3aKOHbL, A MAKICE UX
nomeHyuanbHoe NPUMEHeHUe 8 PA3TUYHbBIX
HaBbIKOB PEIICHI obnacmsax xumuu Oisi peuleHus: KayecmeeHHbIX U
MaTEMATUYECKUX U KOJIUYECMBEHHbIX 3a0ay
du3nueckux 3a1a4 OIIK-4.2. Braoemw nasvixamu ob6pabomxu 0aHHbIX C
OGpabatbiBaeT nocneoyrowel unmepnpemayueti noxry4eHHbIX
pe3yrbmamos
JIAHHBIE C
HCIOJIb30BaHHMEM Ymems uccneoosamov wuciogvie
CTaHJIaPTHBIX XapaxkmepucmuKu u KayecmseeHHbvle C80UCMEd
CIIOCOGOB 00vexma npu nOMowu annpoKCUMayuu
alpoKcHMann 3uame ynoamenmanvrvle 0CHOGbI
YUCIICHHBIX mamemamuky u u3uUKu 05 peueHus 3a0ay

XapaKTEPUCTHUK




OIIK-4.3.
Hurepnpetupyer
pe3yabTaThl
XUMHYECKHAX
HaOIOACHUH C
HCIIONb30BAaHUEM

u HpeIlCTaBJ'IeHI/Iﬁ

(bHSquCKHX 34KOHOB 3nams cpanuybl nPUMEHUMOCMU qbu3uuecz<ux

Brademv nasvikamu npedocmaenenus
NOAYYEHHBIX PE3YIbMAmo8 XUMUYECKUX
Habo0eHul

Ymemv npumensimo 3nanus 6 obnacmu uzuxu,
MAMeMamuKy u XumMuu OJisl ONUCAHUSL
Hab00aemblx s6/1eHUl

3aKOHO8 U NpedCmagieHul OJisi
uHmepnpemayuy NOLYYEeHHbIX Pe3Vibmamos

3. CTpyKTypa U coJep:kaHHe TUCHUTLINHBI

3.1 TpyanoeMKoCTh TUCUMIIJIMHBI

ouHas popMa 00ydeHUs
OO0miast TpyA0€MKOCTh 5
Yacos 1o yueOHOMY TUTaHy 180
B TOM YHCJIC
ayJIUTOpPHBIC 3aHATUS (KOHTaKTHas padoTa):
- 3aHATHS JIEKIMOHHOTO TUIIA 48
- 3aHTHUSI CEMUHAPCKOTO TUIIA 32
KCPUD 2
caMOCTOsTeNIbHas paboTa 62
[TpomexyTouHas aTTecTanus -3K3aMeH 36

3.2. Conepxanue TUCIHUIIUHBI

B TOM YHCJIE
KonTakTHas pa6ora (padoTa BO B3aMMO/eliCTBHM C g
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Pazgen 1. Crpoenune | 30 10 9 19 11
aToma. PazButue
MpeCTaBICHUN 0
ctpoenuu aroma. CocTaB
ATOMHBIX saep.
PanoakTUBHOCTD.
ATOMHBIE MOJIeTTH




KBanToBBIE uncna
pacmpeneneHue
3JIEKTPOHOB IO YPOBHSM,
HOAYPOBHSIM.

Pasmen 2. OcHoBHEBIE
XapaKTEepUCTHKH aTOMOB.
Panuycet aTOMOB "
HOHOB. HU3menenne
aTOMHBIX W  HMOHHBIX
paauycoB MO MepuoaaM
u rpymnmnam
MEPUOIHYECKON
cuctembl. Dpdektor d u f
CXKaTHsl. TToTenumaner
HMOHU3AINH, CPOICTBO K
3JIEKTPOHY,
3JIEKTPOOTPHIATEIIEHOCT
b.

42

12

19*

23

Pasgen 3. Xumunueckas
CBSI3b M BaJIEHTHOCTb.
Mexanu3m 00pa3oBaHUSL
XUMUYECKON CBSI3H.
Hacreimaemocts u
HaIpaBJIEHHOCTD
XUMUYECKON CBSI3H.
KBantoBo-Mexanndeckas
TPaKTTOBKA. Tuner
XAMHUYECKOHN CBSI3H.
BanentHOCTE.
KonnuectBennsie
XapaKTePUCTHKH
XAMHUYECKUX CBSI3EH.
I'uGpunuzanust aTOMHBIX
opOuTanen. Meton
I'mnnecnu. Teopus
MOJIEKYJISIPHBIX
opOuTtaneii. XumMudeckas
CBA3bL B KOMINIEKCHBIX
COEIMHEHUSAX.

37

14

23

14

Pazgen 4. Crpoenue
BeliecTBa. Mosekyna u
MOJIEKYJISIPHBIE
napameTpsl.
MexMoeKyIsipHble
B3aUMOJICICTBUA.
KonneHcupoBaHnHbie
CHUCTEMBI, UX CBOMCTBA U
CTpOCHHE. HounHblie
KPUCTAIIIIBL.
Merannuueckasi — CBSI3b.
IInoTHelie ynakoBKH.
MonexynsipHbie
KpPHUCTAJLJIBL. Kunkoe
COCTOSIHUE BEIIECTBA.

35

12

21

14

Bcero

144

48

32

82

62

KoHTpoas

36

Hroro

180

*-c yuemom KCPU®D 2 uaca




Tekyluii KOHTPOJIb YCTIEBAEMOCTH PEAIM3YETCS B paMKaX 3aHSITUH CEMHUHAPCKOrO THUIA.

[IpomexxyTouHast aTrecTanus HPOXOJUT B  BUJE KOMIUIEKCHOTO 3K3aMEHa B IMHCbMEHHOMN
dbopme B BHJIe OTBETa 00YJAIOIIErOCs HAa TEOPETUIECKHE BOTPOCHI Kypca M PEIICHUH MPAKTHUYCCKUX
3a/1ad4.

3.3. Conep:kanue pa3iesioB TUCIUIIIHHBI

3.3.1.Ctpoenne aToma

PazButue npezncrasneHuil o crpoeHuu aroma. CTpoeHHE aTOMHOro sAnapa. Meroxbl uccienoBaHUsA
COCTaBa U CTPOEHUS aTOMHBIX sifep. CocraB aTOMHBIX siiep. I[poToHHO-HENTpOHHAs TeOpHs CTPOEHHUS Apa.
XapakTeprcTHKa HYKJIOHOB s1pa. B3auMHBIE NpeBpamieHus] HYKJIOHOB. DHeprus CBs3M supa. Jledexr
Maccbl. [Ipupona snepHeix cui. 3apsa sapa. Macchl aTOMHBIX SIIEpP, MacCOBBIE UMCIIA, pa3MEPbl aTOMHBIX
saep. M3oTombl, M300apbl, HYKIUABL. YCTOWYMBOCTh ATOMHBIX SJI€p W WX CHUCTeMarhka. [IpuuuHbI
HEecTaOWJIBHOCTU aTOMHBIX siJiep. PainoakTUBHOCTh. 3aKOH paguoakTUBHOrO pacnana. Auddepenunanbaas
u uHTerpanbHas gopmsl. [lepuos nomypacnana, KOHCTaHTa pacnaja, rpapuueckoe U300pakeHHe 3aKOHa
PaavoaKTUBHOIO pacnaja. o- U (-pacmaj, raMma-u3iydeHHe. DHEpreTHUeCKUe YCIOBUsS PaJHOAKTUBHOIO
pacnaza, CIEKTpbl, B3aMMOJEWCTBHE C BeIECTBOM. PajnoakTHBHbBIE ceMeiicTBa: cemeiicTBa ypaHa-238,
ypaHa-235, topusi-232. PaanoakTuBHBIE 3J€MEHTHl B Mpuponae. ATOMHbIE Mojaenu. BomHoBas Teopus
cTpoeHusi aroma. J[BolicTBeHHass mpupoaa diekTpona. [lpuHnmn HeonpeneneHHoctd. IloHsTHs 00
AIIEKTPOHHOM O0JaKe. DJIEKTpOHHAs IUIOTHOCTh. PanmumanbHOe pacmpenenieHne 3JIeKTPOHHOW IUIOTHOCTH
OKOJIO Siipa aroMa BOJOPOZAa B OCHOBHOM M BO30YKIEHHOM cocTosHUsIX. IloHsTHE O paamyce aToma.
KBaHTOBBIC uMClla KaK XapaKTEPHCTUKH COCTOSIHUS JJICKTpOHa B arome. s-, P-, d-, f-amektponsl u
pacIipelielieHMe UX JJIEKTPOHHOM IUIOTHOCTH OKOJIO sifipa aroMa. [IoHATHS SHEpreTudecKkoro ypoBHH,
MIOJTyPOBHS, 3JIEKTPOHHOTO CJI0s1, SJIEKTPOHHOM 0005104uKH, aToMHOI opOutamu (AO). Ilopsaok 3anonHeHus
ANIEKTPOHHBIX O0osouek U ux &mkocTb. llpaBuno Ilaymu, mpaBwio XyHnna, npaBuiio KiiedkoBckoro.
CtpoeHue >JIeKTPOHHBIX 000JI0UEK aTOMOB.

3.3.2. OcHOBHbIE XapaAKTEePUCTUKH ATOMOB.

[TepnoanuHOCTH CBOMCTB aTOMOB. Pagnycbl aTOMOB 1 HOHOB. KOBalleHTHBIE M METAJUIMYECKHUE PATNYCHI.
OddexTrBHBIE U OpOUTATBLHBIC panuychl. Ban-nep-BaanscoBel paguycel. I3MeHeHne aTOMHBIX W MOHHBIX
pannMycoB MO TepHoAaM W Tpymnmam mnepuoauueckor cuctembl. Dddektsl d- u f-cxxarusa. [loreHrmans
MOHM3ALINH, CPOACTBO K NMEKTPOHY, dEKTpooTpuLareabHocTel no [lomuury, Mammukeny, Onpeny-PoxoBy,
I'opnun. IlepemenHast 31eKTpOOTPULIATENBHOCTD.

3.3.3. XumMuueckasi CBSi3b H BAJIEHTHOCTD

COBpCMeHHI)IG HpeHCTaBJ'ICHI/Ifl 0 XI/IMI/I‘IGCKOI\/II CBs3H. OCHOBHI)I@ OCO6CHHOCTI/I XUMHUYCCKOT'O
B3aHMOI[€fICTBHﬂ n MCXaHHU3M O6paSOBaHI/I$[ XHMH‘ICCKOﬁ CBA3U. HaCI)IHIaeMOCTI) 158 HaHpaBJ'ICHHOCTI)
XHMquCKOﬁ CBsI3U. KBaHTOBO-MeXElHI/I‘IeCKaH TpaKTOBKa MEXaHHnu3Ma o6pa3013aHH$[ XI/IMI/I‘IGCKOﬁ CBs3H.
OCHOBHBIE THITHI XUMHUYECKOH CBSI3U: KOBAJICHTHAsI, MOHHAS, METaJUIN4YecKasi. Mo/ielbHbIe MPECTaBICHHUS O
MIPUPOJIE XUMHUECKOTO B3auMojeiicTBus. Teopust BaneHTHBIX cBsizeil (BC). JloHOpHO-aKIeNITOpHAS CBS3b.
MHororneHTpoBasi CBsi3b. BaneHTHOCTh. McTopus pa3BUTHs TOCTOSHHON BaJIEHTHOCTU. BaneHTHOCTH C
no3unuu Merona BC. TloctosiHHas v iepeMeHHast BAIGHTHOCTU. BalleHTHOCTD ¥ CTETIeHb OKHCIIEHUS] aTOMOB
B COCIMHCHUIX. KOOp)II/IHaIII/IOHHOG YHUCJIO0 XHMMHYECKHU CBSJA3aHHOI'O aToMa, Kak XapaKTepI/ICTI/IKa,
JIOTIOJTHAIOIAsT BAJICHTHOCTh. [IOHATHE O BAJIEHTHOW M KOOPAWHAIMOHHOW HACHIIIEHHOCTH. OIUHApHBIE U
KpaTHBIe CBiA3U. O- MU T-CBA3U HNX OTHOCUTCIIbHAs YCTOI\/’ILII/IBOCTB. KOHI/I‘—IeCTBeHHaﬂ XapaKTepI/ICTI/IKa
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XUMUYECKUX CBsize. [lopsiok cCBsA3M, SHEpPrusi CBSI3W, [JIMHA CBSI3M, BaJeHTHBIA yroua. [lonsitue o
P PEKTHBHOM 3apsijie Ha XUMHUYECKH CBS3aHHOM aToMme. JIMIONBHBIA MOMEHT CBSI3U. J[UMONBHBI MOMEHT
MHOI0aTroMHON MoJieKyJibl. [lossgpusanus XuMUYecKuX CBs3eH. TpakToOBKa IOJSPHBIX CBA3CH C MO3ULMH
MOZIETIM TIOJISIPU3YIONIMXCs WOHOB. [loHsATHE O THOpHOM3aUMK aTOMHBIX opOuTaneidl. ['mOpuamzamms c
y4acTHEM HEMOJENEHHbIX JIIEKTPOHHBIX map. lIpocTpaHcTBeHHOE CTpOeHHME THUOPHIHBIX OpOuTael
MIPOCTPAHCTBEHHAs: KOH(PUTypalus XUMUYECKUX coeAuHeHui ¢ no3uimu Mmetona BC. JlokanuzoBaHHbIE U
JICIIOKAIM30BaHHbIE CBSI3U. Tpex- M MHOTOLICHTPOBBIE CBSI3U. MeETOoAbl OTTAIKMBAHUS SJIEKTPOHHBIX Hap.
[Toctynarel ['nnecnu. [IpocTpancTBeHHAs KOHPUTYpaLKs MOJIEKYT U XUMUYECKUX COSIMHEHUHN C MO3UIHU
METO/Ia OTTAJIKUBAHUS EKTPOHHBIX map. Teopus monekynsipHbix opouraneii (MO). OCHOBBI MOJIOKEHUS
teopun MO. DHepreTuyeckue quarpaMmsl, CBsi3biBaromias u paspaixistonias MO. [lopsaok cBsizu B Teopuun
MO. Cpasuenue Tteopuit BC u MO. Xumuueckass CBsi3b B KOMIUIGKCHBIX CoOeIuHEHHH. J[OHOpHO-
aKIeNnTopHas, JaTHBHAs M KOOpJAMHAIMOHHAs CBs3d. OOpa3oBaHME G- M T-CBSI3M B KOMIUIEKCHBIX
coequHeHUsX. KBaHTOBO-MEXaHUYECKUE METO/IbI TPAKTOBKHU MPUPOABI XUMUYECKOW CBA3M B KOMILJIEKCHBIX
coequHeHMsX. [loHATHE O Teopuu KpPHUCTAUIMYECKOrO IOJIsA, TEOPUU IOJIs1 JAUrasaoB. lIpocTpancTBeHHas
KOH(UTypalys KOMILJIEKCOB.

3.3.4.CTpoeHue BemecTBa

[TonsATne O BeniecTBe C MO3MIMA XMMHYECKOW Haykd. Pa3BuThe reHe3nca atoM — MOJEKyJa —
MaKpOBEIIECTBO. ATperaTHOE COCTOSHUE BEIIECTBA: TBEPAOE, KUIKOE, ra3000pa3Hoe, miazma. Moinekyna
KaKk OJJHa M3 OCHOBHBIX (pOpM cCyllleCcTBOBaHMs BellecTBAa. MOJEKyIsIpHbIE NMapaMeTphl: JUIMHA CBS3H,
BAJICHTHBIE YIJIbl, CWJIOBAasl IOCTOSHHAsI CBSI3U, CHUMMETpPHUSI MOJEKYNI. OJEKTPUYECKUE W MarHUTHbIE
CBOIiCcTBa MOJNEKyl1. MexmorekymnsapHble B3aumoneiictBus. Dddexr Jledas, Kesoma, Jlonnona. DakTopsl,
ONpEACISIOIME SHEPruI0  MEKMOJIEKYJIIPHOTO  B3aUMOJACUCTBUA. BaH-Iep-BaanbCOBBI  MOJIEKYIIBL.
Bonoponnas cBssb. Ilpupona BogoponHoi ceszu. Meroast MO u BC B onucanuu BOJOPOJHOW CBSI3M.
Cnalble U cuIbHBIE BOAOPOJHBIC CBSI3U. BrusiHIE BOIOPOTHON CBSI3M HAa CBOWMCTBA U CTPOCHHUE BEIECTBA.
KonaeHcrupoBaHHbIE CUCTEMBI, UX CBOICTBA U cTpoeHHe. B3anmoeiicTBue B KOHACHCUPOBAHHBIX CUCTEMAX.
TBepaple BemiecTBa U UX KiIacCUpUKalUs 1Mo TUITY CBsi3u. KoBasleHTHbIE KpUCTaUIbl, UX CTpoeHue. Poib
COBPEMEHHBIX TEOPUI XUMHYECKOW CBS3M B M3YUYEHUH CTPOEHHS KOBAJIEHTHBIX KpUCTaUIOB. Metoj
JIOKAJIM30BaHHbIX opOuTaeil. 30HHAs TEOpusl CTPOSHMs KOBAJIEHTHBIX KpUCTALUIOB. bioxoBckue QyHKIMH.
Banentnas 30Ha, 3ampelieHHas 30Ha, 30Ha IPOBOJUMOCTM W TIOJIHAs 30HHAs CTPYKTYypa.
OnekTpodu3nyecKkue CBOWCTBA KOBAJIEHTHBIX KpUCTALUIOB. [lodympoBOMHMKM M IUAIEKTpUKU. MoHHBIE
KpucTauibl. OCOOEHHOCTH MOHHOM CBSI3M M MX NPOSIBJICHUE B CTPOSHUU U CBOMCTBAX MOHHBIX KPHCTAJUIOB.
DNeKTpOoCTaTUYEeCKHEe MOJETM HMOHHBIX KpHCTauloB. Mogenb cdeprueckux HOHOB. YpaBHeHHe bopHa.
Mogens ¢ 4acTUYHO NOJSPU3YOIMMHM HOHamMH. HeHachllaeMOCTb MOHHOM CBS3M. OHEPrusi MOHHBIX
KPHUCTAJZIOB U METO/bI €€ omnpeneneHus. MeTauibl, MeTaulnyeckasi CBsi3b. Te€opHusi CTpOEHHs] METaJlIoB.
Mopens CBOOOTHOTO dJIEKTpOHA. 30HHAS TEOPUS DJIEKTPOHHOTO CTpPOeHHUs MeTaioB. OcoOeHHOCTH
METAJIIMYECKOM cBsa3u. IlnoTHelmume ynakoBku. MosekyisipHble KpucTauibl. 1IpuMenenne 30HHOM Teopun
JUI OOBSCHEHUS DJIEKTPUYECKUX M ONTHYECKUX CBOMCTB MOJIEKYJISIPHBIX KpHUCTAIOB. ['eomerpuueckas
Mozenb. MexmonekyisipHbie pagunychl. KoadduimenT ynmakoBky. DHeprust KpUCTAIIMUECKOM peleTKH KaK
byHKIMA TapamMeTpoB pemieTkd. JKuakoe CcoCTOsiHME BellecTBa. B3auMonaeicTBUS B KHMIKOCTH.
JanbHonelcTBytomue U OnusKojencTByromue B3aumoseicTBus. ConpBaraiysa. CTpoeHue XKuAkux ¢as.
Acconmatsl 1 KomsleKebl. CBOMCTBA )KUAKOCTH KaK (DYHKIUSI CBOMCTB 3JIEMEHTOB €€ COCTABIISIONINX.

4. YuyeOHO-MeTOAUYECKOe o0ecrieueHre CaMOCTOsITeIbHON padoThl 00y4yarouxcst



CamocrosiTenbHass paboTa CTYIEHTOB BKJIIOYACT pabOTy B YHTAJIBHOM 3ajie OMOJIMOTEKH, B
y4eOHBIX KaOuHeTax (J1abopaTopusix) ¥ B JOMAITHUX YCIOBUSX, C JOCTYIIOM K pecypcam MHTepHeT
JUTSL TIOATOTOBKH K COOECEIOBAaHUIO M KOHTPOJILHBIM paboTam.

K (bODMaM TCKYIICTO KOHTPOJIA YCIICBAEMOCTU JUCHUIIIMHBI OTHOCUTCA CICAYIOIICC:

e (CobOecenoBanue
e KonrponsHas padora «CtpoeHue aroma. PagnoakTHBHOCTE)»
e Koutpoabsubie pabotsl «Meton ['mumecnu. Teopus MONIEKYJISIPHBIX OpOUTATICH)

HpOMe)KYTO‘IHaH arTeCTanusd 1o UToraM OCBOCHHUA AUCHUIIIMHBI ITIPOXOAUT B (1)0pMe IK3aMcCHa.

KOHTpOJIBHBIG BOIIPOCHI U 3aJaHud AJid MPOBCACHUA TCKYLICTO KOHTPOJA U HpOMe)ICYTO‘IHOfI

aTTeCTallMy 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IPUBCACHBI B II. 6.2.

5. ®oHJ OL[EHOYHBIX CPEJACTB /IJIsi IPOMEKYTOUYHON ATTECTAIMH 10 JUCIUILIHHE (MOIYJIIO0),

BKJIIOYAIOIIINH:
5.1. Omnucanue mKan OLICHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ IO JUCHUIIJINHE
YpoBennb Ixana ouennBanus chopMUPOBAHHOCTH KOMIIeTEHIMI
copmupoBan
IJI0X0 O4YeHb XOPOoIIo
HocTH Hey/I0BJIETBO | yIOBJIETBOPH P
i X0pouIo OTJIMYHO
KOMHETEHIH pUTeJIbLHO TeJbHO P
(MHaMKaTopa MPEeBOCXOHO
JAOCTHKEHUS q
" € 3a4TeHO
KOMIIeTeHITHI1) 3a4TEHO
OtcyrcTBHE YpoBeHb
3HAHUH 3HaHUH B
YpoBeHb
TEOPETUYECKO o o0beMme,
YpoBeHb MuHuManeHO | 3HaHUH B YpoBeHb
ro Marepuana. " o COOTBETCTBYIOLI] o
3HAaHUH HUXKE | JIOIyCTHMBIH o0beme, 3HaHUH B VposeHb
MHHUMAJTbHBI 0BEHb COOTBETCTBYIOII M TIPOTpamMme obbeme
Heozmoxxnoc yp N yio TIOJTOTOBKH. > 3HAaHUH B
HaHMs X 3HaHHH. €M IIporpaMme COOTBETCTBYIO
Suanns Thb OLICHUTH 6 . porp JomymieHo y obbeMe,
TpeOOoBaHHH. OITyIIIEHO MOATOTOBKH. eM
HOJIHOTY 1/? Loy : HECKOJIBKO n TIPEBBILIAIOLIE
o MeJId MECTO | MHOTO OIyLIEHO porpaMme
3HaHUH o 5 HAonym HecyIlleCTBeHH porp M NpOrpamMMmy
rpyosbie HE BIX HECKOJIBKO MIOJrOTOBKH
BCJICJICTBHE Py TPy BIX OIIHOOK A ? TIOATOTOBKH.
OIIUOKH. OIINOKH. HETpyOBIX 0e3 ommoOoK.
OTKa3a
ournbok
oOyuarorieroc
s OT OTBETA
OTtcyrcTBHE i [Iponemonctpu | Ilpopemonctpu | IIpoaemonctp | IIpoaemoncTp
0JIEMOHC
MHHUMAJIBHBI P P POBaHEI Bce POBaHEI Bce HpPOBaHbI BCE HpPOBaHbI BCE
. HPOBaHbI
X YMEHHI . [pu perreHnn OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
OCHOBHEBIE
HeBo3MOXHOC | cTanmapTHBIX S YMEHHSI. YMEHHSI. YMEHHs,peme | yMEHHUS,.
Th OLICHHUTD 3a7a4 He P ) Pemiens! Bce Pemtens! Bce HBI BCE Pemiens! Bce
eIlIEeHbI
HaJMIne HPOJEMOHCTP OCHOBHEBIE OCHOBHBIE OCHOBHBIE OCHOBHEBIE
. THUITOBBIE
yMeHnit HUPOBAHBI 3a/a4y ¢ 3a1a4u . 3ama4n ¢ 3a1a4m.
YMeHus 3a7a4M C
- BCJICJICTBUE OCHOBHBIE 5 Hery6bIMI/I BEBIMTOTHEHEI BCE | OTIENBHBIMU BrIoIHEHBI
HETpyOBIMI
OTKa3a YMEHHUS. P (}3] OLTHOKAMH. 3a7aHus, B HECYIIECTBEH | BCE 3a/aHM,
OIIHOKaMH.
O6y‘-lal'OLLlel"OC BrinmosHeHs! Bce IIOJITHOM HBIM B ITIOJTHOM
BrImosiHeHsI
s OT OTBETA Nwmenu mecro 3aJaHus, B o0Beme, HO HEJJ0YeTaMH,
BCE 33/IaHUS
rpyoObIe MMOJTHOM HEKOTOPBIE C BBITIOJIHEHBI o0Beme 6e3
HO HC B
OLINOKH. o0beMe, HO HEA0YCTaAMU. BCe 3aJaHus B | HEOYCTOB
TIOJTHOM
HEKOTOpBIE C MIOJTHOM
obObeme.
HEZ0ueTaMH. obObeme.




Hagpiku

OTtcytcTBHE
BIIAJICHHS
MaTepHaIoOM.
Heso3mosxHOC
Tb OIICHUTh
HaJ4Iue
HaBBIKOB
BCJIEJICTBHE
oTKaza
obyuaromieroc
sL OT OTBETa

[Ipu peenun
CTaHJIapTHBIX
3a1a4 He
IPOAEMOHCTP
HPOBaHbI
0a3oBbIC
HaBBIKH.

HMmemn mecto
rpyOsIe
OIIIHOKH.

HNmeercs
MHMHHMMAIILHEI

u

Habop
HAaBBIKOB IS
peLIeHuUs
CTaHAAPTHBIX
3aj1a4 ¢
HEKOTOPBIMU
HEZOYeTaMu

IIponemoncTpu
POBaHbI
6a30BbIe
HaBBIKH

IIPU PEIICHUU
CTaHAAPTHBIX
3a1ad ¢
HEKOTOPBIMHU
HeJ0YeTaMI

[IponemoncTpu
POBaHEI
0a30BbIC
HaBBIKH

[PH PELICHUN
CTaHJAPTHBIX
3ama4 0e3
OIIMOOK U
HEI0YETOB.

[IponemoncTp
HPOBaHbI
HaBBIKH

[PH PeLICHUN
HECTaH/IapTH
BIX 3a/1a4 0e3
OIIHOOK U
HEIOYETOB.

[IponemoncTp
HpOBaH
TBOPUYECKUH
MOJXOI K
PpEILIEHHIO
HECTaHAApTH
BIX 3aJa4

HpOMe)i(YTO‘IHBIfI KOHTPOJIb Ka4YCCTBa YCBOCHHA CTYACHTAMU COICPKAHUA JUCHUIIJIMHBI
IIPOBOAUTCS B BUAC KOMILUICKCHOI'O 9K3aM€Ha, Ha KOTOPOM OIIPEACTIACTCA:
YPOBCHBb YCBOCHUA CTYACHTAMH OCHOBHOI'O y‘~IC6HOFO Marepuraia 1o JUCHUITIIINHE,
YPOBCHb MNOHUMAHUA CTYACHTAMHA U3YUYCHHOI'O MaTCpHrajia,
CIIOCOOHOCTHU CTYACHTOB UCIIOJIB30BATh NOJTYUYCHHBIC 3HAHUA AJId PCHICHUA KOHKPCTHBIX

3a1ad4.

Ox3zameH B 1 cemecTpe Uisi OYHOW M OYHO-3a04HON (opM OOy4deHHs] TPOBOAUTCS B
NUCbMEHHOU (opMe B BHJIE OTBETa OOYYalOUIErocsi Ha BOMNPOCHI Kypca, pPEUIeHUM MPAKTUYECKUX
3a/1a4.

6.2. TumnoBble KOHTPOJIbHBbIE 3a/aHUsl WM WHHBbIE MaTepuaibl, HEOOXOAMMBbIe I OLEHKH
pe3yabTaToB 00y4YeHHs.

6.2.1. TunoBble 3a1aHNs/3aJa4M 1JIsl OLIEeHKH ¢(hOPMHPOBAHHOCTH KOMIIETEHIIUH

OIIK-3:
1.
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3.

Ilpumepnolit nepeuenv 60npocos (KOHMPOAbHAA PAadGOmMa) 011 OUYeHKU CHOPMUPOCAHHOCHU
snanuit komnemenyuu_OIIK-3, OIIK-4.

Jlns mykmuna %8Sr onpenennTs: a) UKMCIO MPOTOHOB M HEHTPOHOB B €ro COCTaBe, 0) meeKT

Macchl (B a.€.M.), B) DHEPIHIO CBSA3M B pacyeTe Ha OJUH HYKJIOH (B M3B). Macca atoma paBHa
97.928 a.e.m.
2. B HauanbHBIH MOMEHT BpeMEHH HMeJcs P paauoakTuBHbIA Hyknuj 22F. Ero HauanmbHas
macca Mo = 128 rpamm, Tiz = 4,23 cexyHasl. OnpenenuTh a) CKOJBKO I'paMM H30TOIa
OCTaHeTCs Yepe3 MPOMEXYTOK BPEMEHHM, PaBHBIN MATH MEPHOAAM €ro noyrypacnaja (IpUHATS,

YTO aTOMHAasi mMacca u3oTomna (I/MOJib) YHCIEHHO paBHA €ro MacCoOBOMY YHCIY, 0) Kakou

HYKJIUJ o0pa3yercs B pe3yibTare pacrnajaa’?

Jlig XuMu4yecKux 3JeMeHTOB Ta u At: a) HanucaTh pacrpeesieHUe AIEKTPOHOB M0 YPOBHSM,

0) HamucaTh pacrpejaeieHue 53JeKTPOHOB IO TOAYPOBHSIM, B) IOKa3aTb C IOMOIIBIO

KBAaHTOBO-XMMHUYECKHX SUEEK pacIpeeNieHre Ha OpOUTaNISIX MOAYPOBHEN YEThIPEX BHEITHUX
ypoBHEH, T) s o0bix S, P, d, f snexTpoHoB (M3 3amanus 4a) yka3aTh TOJHBIH HaOOp

KBAaHTOBBIX YHUCCII.

OIIK-4:




1. C nomompto Teopun bopa-Pesepdopaa paccuntarh 3HaUE€HUS YaCTOTHI SJIEKTPOMArHUTHOTO
U3JIy4eHHMs, COOTBETCTBYIOLEM BTOpPOM JMHUM cepun  bambmepa B cmekrpe
BOJ0pO0N0A00H0TO HoHa N°*.

2. C nomompio Merona ['mmreciu ompenenutb mius moiekyn ClF3 m NO2-CH2-NOz: a)
KOH(HUTyparuio 0) OIEHUTh HCKAKEHHE BAJICHTHBIX YIJIOB B) ONPEACIHUTD, TOJISIPHA JIU OHA.

3. Hns ywactun B2 u Oz a) mokasarh aumarpaMMbl MOJICKYJSIPHBIX opOuTtaneii 0) paccuuTaTh
KPaTHOCTh CBSI3M B HUX B) yKa3aTh, KakhWe M3 HUX JIMAMarHUTHBI ¥ TIapaMarHUTHHI B)
OIIPEJICIIUTh, B KAKOW M3 HUX CBSI3b POYHEE.

7. Y4yeOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecneyeHue JUCIUIIMHBI
a) OCHOBHas JUTepaTypa:

1. T'muaka, H.JI. O6mas xumus. B 21. Tom 1: yueOnuk mns CIIO / HJL I'mueka. — 19-¢ w3,
niepepad. u gom. — M.: M3natensctBo FOpaiit, 2016. — 364 c.

Pexxum pgocryna:
https://biblio-online.ru/viewer/FA6B1E60-683F-4337-A54B-0F4C13F6998E#page/1

2. EpmakoB, A.W. KBanroBas Mexanuka u kBaHToBasi xumusi. B 2 4. YacTp 1: yd4eOHUK U IPAKTUKYM
I akajemudeckoro 6akanaspuara / AW, Epmakos. — M. : U3narensccerBo FOpaiit, 2017. — 183 c.
Pexxum nocryna:
https://biblio-online.ru/viewer/FS5EE297-33DF-4B10-B7F7-E9197COF1490#page/1

3. EpmaxoB, A.J. KBanToBast MexaHuka 1 kBaHToBasi xumusi. B 2 4. YacTp 2: y4eOHUK U IPAKTUKYM
UTsl akangemMudeckoro oakanaBpuara / AU, Epmakos. — M. : U3aarenbccrBo Opaiit, 2017. — 402 c.
Pexxum pgocryna:
https://biblio-online.ru/viewer/6149CFF0-5AE4-4BC0-AA0D-6284AE6BCED3#page/1

4. O6mas xumus. buogusnueckas xumus. Xumusi OMOreHHbIX 37eMeHTOB. B 2 kH. Knura 1: yueOHuk
s By3oB / FO.A. Epmios, B.A. Tlonikos, A.C. bepnsun; mox pen. FO.A. Epmosa. — 10-e uzn. — M. :
W3narensctBo FOpaiit, 2016. — 215 c.

Pexxum pgocryna:
https://biblio-online.ru/viewer/71069235-761D-43CB-813C-E3E1FF3E2FA7#page/1

0) IOTOJIHUTEIbHAS TUTEPATYpA:

1. ®usunueckas xumus. B 2 ka. Ku. 1. Crpoenue BemectBa. Tepmogunamuka: Y4eb. ajisi By30B.
/ K.C. KpacnoB, H,K. BopobseB, I.H. I'onneB u ap.; nmox pen. K.C. KpacHoBa — M.:
Bricimk., 2011, — 512 c., uin.

2. lpaiisep, 1. Heopranuueckast xumus. B 2-x 1. T. 1./ JI. Lpaiisep, I1. Itkunc. — M.: Mup,
2004. - 679 c., un.

3. Heopranmueckas xumus. B 3 1./ ITox pen. akagemuka FO. 1. TperbsikoBa Tom 1. @usnko-
XuMHueckre ocHOBbI Heopranuueckoi xumuu. / M.E. Tamm, FO.JI. Tpetbsxos; - M:
N3parenbckuit nentp «Akagemusi», 2004. — 240 c.

4. CremanoB H.®. KBanToBas MexaHuka W KBaHTOBas xumus. — M.: Mup, 2001. — 519 c., un.

(TeopeTnyeckre OCHOBBI XUMUH).

B) porpammHoe obecrieuenre u HTepHeT-pecypchl (B COOTBETCTBUU C COACPKAHUEM JTUCIUTIIUHBI)
http://chembaby.com/stroenie-veshhestva/
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https://biblio-online.ru/viewer/FA6B1E60-683F-4337-A54B-0F4C13F6998E#page/1
https://biblio-online.ru/viewer/F55EE297-33DF-4B10-B7F7-E9197C0F1490#page/1
https://biblio-online.ru/viewer/6149CFF0-5AE4-4BC0-AA0D-6284AE6BCED3#page/1
https://biblio-online.ru/viewer/71069235-761D-43CB-813C-E3E1FF3E2FA7#page/1
http://chembaby.com/stroenie-veshhestva/

https://ocw.mit.edu/courses/

VYueOHo-MeToIuuecKast IUTepaTypa Ui JaHHOW JUCHUILTMHBI UIMEETCSl B HAJIMYMH Ha calTax
uzgarenasctB «lOpaitry (http://www.urait.ru/) u smexTpoHHBIX OHONMHMOTEYHBIX cHcTemMax HHIY
(http://www.lib.unn.ru/ebs.html), noctyn x koTopbIM NpenocTaBieH cryaeHTaM. CalThl U31aTEIBCTB
coJiepKaT TPOM3BENCHUS KPYIMHEHIIUX POCCUHUCKUX YYEHBIX, PYKOBOJIUTEIICH TOCyIapCTBEHHBIX
OpraHoB, IpernojaBaTecii BeAyIIMX BY30B CTPAaHbI, BHICOKOKBATH(DUIUPOBAHHBIX CIICIHAINCTOB B
pasnuuHbIX cdepax OuzHeca. DoHaABl OMOIMOTEK CHOPMUPOBAHBI C YYETOM BCEX HM3MEHEHHUMU
00pa3oBaTeNbHBIX CTAHAAPTOB U BKJIIOYAET Y4YEOHHKH, Y4eOHbIE TOCOOHs, MOHOrpaduw,
aBTOpedeparbl, JUCCEPTAllMU, SHIMKIONCIUHN, CJIOBapU M CIPABOYHHUKH, 3aKOHOIATEIbHO-
HOPMAaTHBHBIC JOKYMEHTBI, CIICI[HaJbHbIC IMEPUOJUYECKHE H3JaHUS W W3JIaHHs, BBITYCKACMbIC
U3/1aTeILCTBAMH BY30B.

8. MarepuajibHO-TeXHUYECKOE o0ecriedeHne T CHUTITHHbI

[Momemenus: npeacTaBisioT coOol yueOHble aymuTopuu (JIeKIMOHHBIE ¢ BMecTUMOCThI0 200
YeJIOBEK M CEMUHApCKUe C BMECTHUMOCTbIO 40 uesoBeK) s NpOBEIeHHs Y4eOHBIX 3aHITHH,
MPEeAYyCMOTPEHHBIX mporpamMmont. Jlekimonnsie ayautopun (308 xopr. 5, 328 kopm. 2) OCHaIICHBI
000OpyJIOBaHMEM U TEXHHYECKUMHU CpEJICTBAMU OOYYEHHUS: IEPEHOCHBIM MYJIbTUMEIUHHBIM
POEKTOPOM, HOYTOYKOM W BBIXOJIOM B ceTh VHTepHEeT, MOCKOoi u MenmoM (st pa3dopa 4acTHBIX
BOIIPOCOB U JIETAIN3ALUU TEOPETUUYECKUX ACIEKTOB JUCLHUIUIMHBL, a TAaKXKe PELICHUs MPaKTHYEeCKUX
3a1a4). Ayautopusi s OpoBeleHUs ceMuHapckux 3aHatuil (140 xopr. 2) Takke OCHalleHa
HEOO0XOUMBIM 00OpYIOBAHUEM: CTALMOHAPHBIM MYJIBTUMEIAUNHBIM HPOEKTOPOM, HOYTOYKOM C
BBIXOJIOM B C€Tb MIHTEpHET, TOCKON U MEJIOM.

OCHAIEHHOCTD CIENHAJILHBIX
NOMeNIeHMii U MOMeIleHUH IS
CaMOCTOSITeIbHOI padoThI

HaumenoBanmue
cnenuaJIbLHBIX®
NoOMelIeHui U

noMelIeHuH IS

o0ecreuenus.

IlepeyeHb TULEH3MOHHOIO NPOTPAMMHOIO

PexkBH3UTHI MOATBEPKAAKIIEI0 TOKYMEHTaA

CaMoOCTOSTEJILHOM
padoThI
VYuebnas ayautopus i | KoMIuiekT cienuanu3upoBaHHON * Microsoft Windows 7 Home Basic OA CIS
MPOBEICHUSA 3aHATHH | MeOenu, Jlocka o mena JIK 11 O and GE, muuensus OEM

JMEKIMOHHOTO THIA: TIp.
l'arapuna, 23, kopm. 2,
ayn. 328

3012 (3 anemeHTa); TEXHUUECKHE
CpEACTBA: MPOEKIIMOHHBIN 3KpaH
ScreenMedia Goldview HacTeHHBIH,
MEPEHOCHOU MYJIbTUMEIUUHBII
poekTop, HoyToyK Lenovo G770

* Microsoft Office Professional Plus 2010
Russian Academic Open 1 License No Level,
JINIECH3UA Ne60411808, narta BBIJAYN
24.05.2012 1.

Ilomemienue g
CaMOCTOSITENTLHON PabOTHI
np. ['arapuna, 23, xopm. 1,
ayn. 205

KommuiexT criermann3npoBaHHOM
MebemH, IepCOHATIbHbIE KOMITBIOTEPHI
, IMEETCS BBIXO/I B MHTEPHET

» Microsoft Windows Professional 10,
JImmensus Ne 67001233, nara BeImaun
09.06.2016 r.

 Microsoft Office MS Office Standard 2013;
cepsepHas munen3us MS SQL Server
JImmensus Ne 65097676, nata BeImaun
23.04.2015 .

YuebHast ayauTopus s
MIPOBEICHHUS 3aHATHHA
JIEKIIHOHHOTO THIIA

np. I'arapuna, 23, xopr. 5,
ayn.308

KommuiexT criermann3npoBaHHOM
MeOelH; TeXHUYECKHE CPEe/ICTBA:
[IEPEHOCHON ITPOEKIMOHHBII 3KpaH
DRAPER DIPLOMAT 60x60 MW
BlackCase, mynbTimMennitHbIi
npoexTop BenQ MP-512 DLP,
HoyTOyk Acer Extensa 5620Z T2390

» Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JIunensus Ne 15988873, nara Beigaun
15.01.2003 r.

» Microsoft Office 2007 Russian Academic
Open No Level

JInnensusa Ne 43178981, narta Beigaun
12.12.2007 r.
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VYuebnass aymutopus is
MPOBEJICHUS 3aHATUN
JIEKIMOHHOTO THUIIa

np. ["arapuna, 23, kopm. 2,
ayn. 140

KommekT criennanu3npoBaHHOM
Me0enn; TEXHUIEeCKHE CPECTBA:
MyJbTUMEAUHHBIN TpoekTop Beng
MP610, noytOyk Acer Aspire 5315-
301G08 , nepeHocHO
npoekInoHHbIH dkpan DRAPER
DIPLOMAT 60x60 MW BlackCase
HMMEETCS BHIXOJT B UHTEPHET

* Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JInuensus Ne 15988873, nara Beliauu
15.01.2003 r.

* Microsoft Office 2007 Russian Academic
Open No Level

JInnensus Ne 43178981, nara BeLgaun
12.12.2007 r.

[ToMemenust Juis CaMOCTOSITETILHOM pabOThl O0yYaromUXCs OCHAICHBI KOMIBIOTEPHOMN
TEXHUKOM € BO3MOXKHOCTBbIO HOAKIIOYEHMs] K cetu "MHTepHer" M obecrneueHbl JOCTYIOM B
AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpeay (205 kopr. 1).

[Iporpamma coctaBiena B coorBerctBuu ¢ TpeboBanusmu OC BO HHI'Y. Ilpukaz HHI'Y or

13.05.2020r. Ne 275-O]1 «O BBenmeHuM B eicTBHE 00pa30BaTEILHOTO CTAHIAPTA BBHICIIETO 00pa30BaHUS

— cnenmanutet o creranbHocT 04.05.01 «@yHnameHTanbHas ¥ IPUKITaIHAS XUMUSDY

ABTODBI

1.X.H., Ipod.

1.X.H., Tpod.

K.X.H.

E.B. CyneiimaHoB
H.I'. YepHopykos

O.B. KpamennHaukoBa

Penenzenr (b1)

K.X.H. c.H.c. ®I'YII "OHIII]
HUUNC uwm. I0.E. Cenaxosa"
3aBenyroumii kadeapoii,

1.X.H., Ipod.

A.A. Ca30oHOB

E.B. CyneiimaHoB
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