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Pabouas nporpamma yaebHo# qucuuiiaael ogobpena Ha 3aceganuu LIMK OI'CO u OII

JACIIMIUTHH, OT «28» suBaps 2020 r., mpotoxon Ne 5
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1. TIACIIOPT PABOYEM ITPOT'PAMMBI YUEEHOM JUACIHHITJITHBI
Xumus

1.1.  O6GaacTh npEMeHEHHS IPOrPaAMMBbI

Paboyas mnporpamma yueOHON JUCIMIUIMHBLI SBISIETCS YacThio 0Opa3oBaTenbHOMN
nporpammbl CITO 1o nmporpamMme HOATOTOBKH CHENHATMCTOB CPEIHErO 3B€HAa B COOTBETCTBHH C
®I'OC mo crienmansrocta 31.02.03 JlaGoparopras quarHocTHKa

1.2, MecTo y4eOHOH JHCHMILIMHBL B CTPYKTYpe 00pasoBaTe/bHOI nporpaMmbl:

TTpuHALIEKHAT K IHKITY 00IIenpodeccHOHaIbHBIX TUCIHILIHE

1.3.  enum ® 3aga4d QHCHUIIHHBI — TpPe0OBAHHSI K pPe3yabTaTaM OCBOCHHSH
yueOHOoH QHCIHIINHEIL:

B pesynprare ocBoeHNA y9eOHOM AUCIHUILIMHE! 00YHaIOIUHACS OKEH YMETh:

- COCTaBIATH OJEKTPOHHBIE U  OJIEKTPOHHO-Tpaduuyeckue GOPMYIBl  CTPOSHHA
3JIEKTPOHHBIX 00O0I0UYEK aTOMOB;

- NPOrHO3HPOBATH XUMHYECKHE CBOHMCTBA 3JIEMEHTOB, MCXOJd M3 HX IOJIOKEHHS B
MIEPHOMIECKOM CHCTEME DIIEKTPOHHBIX (hopMyI;

- COCTaBIATh XHMMHYeckHe (OpPMyIbl COCAMHCHHH B COOTBETCTBHH CO CTEIECHBIO
OKHCIIEHHUS XUMHYECKHX DJIEMEHTOR;

- COCTABJIAITh YPABHEHUS peaKiyii HOHHOro 00MeHa;

- pelaTh 3a7a4y’ Ha PacTBOPEI;

- ypaBHUBAaTh OKHCIIUTE/ILHO-BOCCTAHOBHTEILHBIC pPEAKIMH HOHHO-DJIEKTPOHHBIM
MeTOJIOM;

- COCTABIIATH YPaBHEHHs THPOIIH3A COJIel, ONPeeNnsTh KACIOTHOCTb CPEIbl;

- COCTABIITE cXeMBI Oy(depHBIX cHCTEM;

- JaBaTh HA3BaHUS COEIMHEHUSIM T10 CHCTEeMAaTHYECKOM HOMEHKIIAType:;

- COCTABIATE CXEMBI PEaKIlUy, XapaKTepu3yIOIHe CBOHCTBA OPraHMyeCKUX COeIMHEeHNUH;

- 00BACHATH B3aUMHOE BIIMSHHE ATOMOB.

B pesynbrare ocBoeHus yueOHOM quCHHAIIIMHEEI 00yJaromuiics JOKEH 3HATD!

- mepuoamyeckuit 3akon J[.M. MenjeieeBa B CBeT€ y4Y€HMsS O CTPOEHMHM aroma,
OPHHIAIE! TTOCTPOSHUS NIEPHONYECKOM CHCTEMBI JJICMEHTOB;

- KBaHTOBO-MEXAHUYECKHUE TPE/ICTABICHUS O CTPOCHHH aTOMOB;

- 06110 XapaKTepUCTHKY S-, P-, d-DJIEMEHTOB, HX OMOJIOIHYECKYIO POJIb ¥ IIPUMEHEHHE
B MEJTMIINHE;

- Ba)KHEMIIe BU/IBI XUMHYECKOH CBI3M M MEXaHM3M UX 00pa3oBaHusd;

-OCHOBHEI€ TIOJIOJKEHHS TEOPHH PACTBOPOB M 3TEKTPOHTHYECKOH IACCOTMALIMHA;
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- IPOTOJUTHYECKYIO TEOPHIO KACIIOT W OCHOBaHHIA;
- KOJUIHTaTHBHEIE CBOMCTBA paCTBOPOB;

- METOHKY PEIIeHHS 3a/1a9 Ha PACTBOPEI;

- OCHOBHBIC BH/Ibl KOHIICHTPALUH PACTBOPOB U crocoOsI ee BBIPpaKCHH A,

- KHCJIOTHO-OCHOBHEIE Oy(hepHEIe CHCTEeMEI H PacTBOPEI;
- MEXaHU3M HX JICUCTBHS U HX B3aUMOIEHCTBHE;
- TEOPHIO KOJUIOHAHBIX PACTBOPOB;

-CYITHOCTE THAPOIH3A COJIeH;

- OCHOBHBIC KJIaCChl OPTaHHYCCKHX COEIMHEHMI, HX CTPOCHHC H XUMHYICCKHUC CBOMCTRA;

- BCC BH/IBI H30MEPHH.

1.4. PexomenmayeMoe KOJHYECTBO YACOB Ha OCBOEHHEe IporpaMmbl y4eOHOH

JHCIHIIIIHHBI:

MakCUMalbHOU yueOHoM Harpy3ku oOyuqatorerocs 201 yac, B TOM YHCIIE:

obs3aTe-HOM ayAUTOpHOM yueOHOM Harpy3Ke obydatoinerocs 134 gaca;

CaMOCTOATENIbHOM paboTel o0yyarorerocst 67 4acos.

2. CTPYKTYPA M COAEPKAHUE YYEBHON AUCIATIINHBI

2.1. O6beM yueOHO# THCIHILTHHBI H BU/BLI y4e0H0ii paboThl

Buj yue6Hoii padoThi

0O0nem yacos

MakcumaibHas yaeGnasi Harpys3ka (Bcero) 201
Obs3aTesbHAg ayuTopHAas yuedHasi Harpy3Ka (Bcero) 134
B TOM HHCIIE!
s1a00paTOpHEIC 3aHATHS 0
MIPaKTHYIECKHE 3aHsTHS 44
KOHTPOIIbHbBIE PabOThI 0
CamocrosTeabHas paboTa o6yuaomerocs (Bcero) 67
B TOM YHCJIE!
JoManmsist pabora (ynpakHeHHs, pellleHne 3a1a4) 47
paboTa ¢ y9eOHUKOM, KOHCIIEKTHPOBAHHE 20

Hmozosas ammecmayus 6 (hopme sx3amenda
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3. YCJOBUsA PEAJIM3AIIUMUA ITPOI'PAMMBI JIMCIHUITIIIMHBI

3.1.

TpeGoBanusi K MEHHMAJILHOMY MATEPHATbHO-TEXHHUECKOMY 00ecIeeHunIo

Peaymzanus niporpamMmel JHCIMILIMHEEL TpeOyer Hammuus ydeOHOro kxabuHera M jnabopaTopHu
HEOPraHU4ecKoOM U OPraHUyuecKol XUMUHN
O6opynoBanue yuebHOro xabusera:

SNE A 08 R

Jlocka kiaccHas

Croxn 1 CTyN JuId IperoiaBaTess

CTonsl ¥ CTY/IBS IS CTYIEHTOB

HIxad s peakTHBOB

[Txad mist HHCTPYMEHTOB U IPHOOPOB

[Ixad BeITSKHOM

Cron xadenbHbI U1 HarpeBaTeIbHBIX IpHOOPOB

Texnuueckue cpencTra o0yyeHUs:

1.
2,

Kowmmsrotep
MynsTumMeuifHas yCcTaHOBKA.

O6opynosanue nabopatopun # pabouaux MECT:

1
2

Lo NG LA W

10

11.
12.
13.
14,

15
16

21

23

25

Kanexynaropst

Becr1 papHONINIEYHEIE, PYUHEIE C IpeAenaMy B3BemuBanus B rpammax: ot 0.02r go 1r; ot
0.1r mo 5r; ot 1r mo 20r; ot 51 mo 10r

Pasznosec

Juctunmarop

[TnuTka snexTpudeckas

bang Bopgnas

CruproMeTpsl

TepmomMeTp XUMUYECKHANA

Cerxu MeTammmueckue acbecTHpOBaHHEIe

[IITaTHB MeTaUIMIECKHA C HAOOPOM KOJIEII | JIATIOK
IIItatuB pns mpobupox

CrnuproBka

Muxkpockon 6uonorndeckuit (6unokymsap 4-100x)
Apeometp

. ITIpobupxu

. Boponka naboparopnas
17.
18.
19,
20.
. Creknia npeMeTHEBIE
22.

Koiba xonnyeckas pazHoi eMKOCTH
[Tanouxu cTeKIIHHBIE

ITunerka rnaznas

CrakaHbl XUMHYECKHE Pa3HOIl EMKOCTH

Turmua papdopossie

. [fmmuaper MepHBIC
24.
. I1unuier TUrensHEBIe
26.
27.

Harku BBINAPUTCIIEHBIC

[MTanmouku rpaduToBBIE
Kpyxxu papdopossie

28.Tabmuna «Ilepuomuueckas cucrema snemertos JI. M. Menneneesa»

29,
30.
31,

32

Tabmiua «DneKTPOXUMHYECKUH Pl HAPSHKSHUH METaIOB»

Tabmna «PacTBOPHMOCTH CONel, OCHOBAHHH, KHCIIOT B BOIE»

MuxkpoTtabauis

Heopranuyeckue M OparHH4eCKHE BEINECTBA, PEaKTHBEI, HHIUKATOPHI COTTIACHO
nporpaMMe yd4eOHOH JUCIHMILIHHEL
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3.2. Hudopmanuonnoe obecuedenue o0yqeHus
Ilepeyens pexoMeHayembIX y4eOHBIX u3daHuii, HMuTepHeT-pecypcos, I0NOJHUTEILHOMH
JUTEPATYPbI
OCHOBHBIE MCTOUHMKH:
1. babkos, A.B. Obuag u HeopranudecKas XuMus [DIeKTpoHHEIH pecypc]: yuebuuk / A.B.

babkos, T.W. Bapabanosa, B.A. ITonkos. - 2013. - 384 c.

2. Tlonkos, B.A. Obmas xumust [DiaexTponHsii pecype]: yuebuuk / B.A. TTonkos, C.A.

ITy3axos. - M.: 'D0TAP-Menua, 2010. - 976 c.
JIOmOTHATENHHBIC MCTOUHUKH:

1. Xumus obmas u HeopraHuueckas: METOJUYECKME DPeKOMEHJANMHM H KOHTPOJLHEIE
3a[1aHus K BHeAYAUTOPHOH paboTe cTy/ieHToB 1o cnenmanbioctn @Dapmarms (060301) /
I'OY BIIO "BI'MVY" M3 P®; coct.: C. X. Haduxosa, I'. . Caduynosa, JI. JL.
Koctrokernu. - Yda: Usa-so 'BOY BIIO BI'MY Munzzapasa Pocenn, 2012. - 62 c.

2. Xumust obmas ©W  HeopraHudeckas [OIeKTPOHHBIA  pecypc]: MeroaudecKue
PEKOMEHJIallUM YW KOHTPOJIbHBIE 3aJlaHUsl K BHEayJUTOPHOH paboTe CTYJEHTOB IO
cnenuansHocT Papmauus (060301) / T'BOY BIIO "BI'MY" M3 P®; cocr.: C. X.
Haduxogra, I'. U. Caduynosa, JI. JI. Koctroxesnu. - Va: Usa-so I'BOY BIIO BI'MY
Munszgpasa Poccun, 2012. - 62 c. // Onexrpornas ydeOnas Oubimorexa:
nonHoTekcroBas ©Oasa gamHeX / I'OY  BIIO bBamxmpcekmit  rocyaapcTBEHHBIH
menunuHeKui ynusepeurer; asr.: A.I'. Xacanop, H.P. Ko6zera, M.IO. I'onuapora. —
OnexTpon. nau. — ¥Yda: BI'MY, 2009-2013.

3. OOmas XxuMus: pPYKOBOACTBO K JabopaTopHbIM 3aHsTHsM /  Bamkupckwit
IOCYIapCTBCHHBIM MEIMIMHCKHN yHuUBepcuteT; cocr.. 3. . Paxumoma, E. B.
[Macrymenko. - ¥Y¢a: Usn-so BI'MY, 2008. - 85 c.

Obmas xumus [DHeKTpOHHBIH pecypc]: pPYKOBOACTBO K JabopaTopHbIM 3aHATHIM /
bamxupckuit rocymapcTBeHHBIA MeIMIMHCKHH yHHBepcuteT; coct.: 3. ®©. Paxumona, E. B.
IMTacrymenko. - Yia : U3n-Bo BI'MY, 2008. - 85 ¢. // Dnexrponnas yueGHas Gubnuorexa:
nosnHoTeKkcToBas Oaza manueix / OV BIIO Bamkupckuii roCyIapCTBEHHBIM MeIUIHHCKHIM
YHHUBEPCHTET;

4. amr.: AI'. Xacanos, H.P. Ko63eBa, 1.IO. I'oruapoBa. — Dnexrpon.nan. — Ya: BI'MY,
2009-2013.

5. PyxkoBojcTBO K  IpakTHYeCKUM  3aHSTUAM 10  OpraHUdYeckod XHMHH  Ha
(bapmanesTuyeckoM (akynprere [DIEKTPOHHBIA pecypc]: MeTo.mocobue / bamkupekuit
rOCYAapCTBEHHBIM  MEAMIMHCKHMA  yHuBepcurter, Kadenpa OuHoJIOrHuYeckoil
Ouoopranuydeckoif xumuH; [coct.: P.M. Konpparenko, I'A. Tumupxanosa; 1oz pep.
@.X. Kamunosa]. - Ypa: BI'MYVY, 2005. - 138 c. // Dnexrponnas yuebuas 6ubimmorexa:
nonHoTekcroBas Oasa gamHex / I'OY  BIIO Bamkupckuil rocytapcTBeHHBIH
MeIuIHHCKUH yHuBepcuTeT; aBT.. A.I'. Xacanos, H.P. Ko6zesa, M.IO. N'onuyaposa. —
OnexTpon.jan. — ¥Yda: BI'MY, 2009-2013.

WuTtepuer — pecypcbl, 2JIeKTPOHHEBIE yueOHBIE TT0COOHSI B YIeOHHKH:
1. www.hemi.nsu.ru
2. bttp://xumuk.ru/
3. Dnexrponnsie ypoku u TecTel DVD «llIKonpHEI XUMHIECKHH SKCIIEPHMEHT
4. 1C:Penerutop «Xumus» DnekTporHas bubnuorexa «IIpocseienney
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbLTATOB OCBOEHUSA JUCITATIINHBI

KonTpois 1 omeHka pe3ylibTaTOB OCBOCHHS JIMCLMILIMHLI OCYIIECTBIISETCS IperoiapaTeneM B
IpOIEecce NMPOBEICHUS NMIPAKTHYECKUX 3aHATUH ¥ 1abopaTOpHEIX paboT, TECTHPOBAHMUS, a TaK JKe
BBITOTHEHNUS 00YYAIOIIMMHUCS MHIAMBU/IYJIBHBIX 3aJaHUH, TIPOSKTOB, HCCICIOBAHMIA,

Pesynbrarel 00ygenns (0cBOeHHbIE yMEHHSI,
YCBOCHHBIE 3HAHHS)

DopMbI 1 MeTOIBI KOHTPOJIA H
OLICHKH Pe3yJILTATOB 00y4eHHs

OcBoeHHbBIE YMEHHS:

- COCTaBJATh OJJCKTPOHHBIE H  SIEKTPOHHO-
rpaduveckue (GOPMYJIBI  CTPOEHHUS  DIEKTPOHHBIX
0605109eK aTOMOB;

- MPOTHO3UPOBATH XUMHYECKHE CBOMCTBA 3JIEMEHTOB,
MCXOJIS M3 UX TTOJIOKEHUS B IEPUOIMYECKOM cucTEME
SNIEKTPOHHBIX HOPMYI; ’

- COCTABJIATHE XUMHYECKHE (DOPMYJIBI COCAMHEHHUH B
COOTBETCTBHM CO CTEIEHBIO OKHCICHHS XUMHYCCKHX
3JIEMEHTOB;

- COCTaBMIATh YPaBHCHHMS peakiuii HOHHOTo oOMeHa;

- pemiaTh 3afa4ye Ha pacTBOPHI;

- YpaBHHBaTh OKHCIIHTEIHHO-BOCCTAHOBHTE/IBLHEIE
PeaKIii HOHHO-2JIEKTPOHHBIM METOIOM;

- COCTaBIATh YPaBHEHHS THAPOIM3a  COJIEH,
OIIPEENATh KACIOTHOCTE CPE/IbI;

- COCTABJISITE CXeMbl Oy(hepHBIX CHCTEM x

ITpakTrHueckoe 3angaTre
WnauButyansHOE 3a/1aHue,
YCTHEIH OIpocC

- JaBaTh Ha3zBaHHUA COCIHHEHUAM I10
CHUCTEMATHUYECKON HOMEHKIIATYPE;

- COCTaBIITH CXEMBI peakIHH, XapaKTepH3YIOIIHe
CBOMCTBA OPTAHUYECKUX COSIUHEHHUI;

- OOBSIICHATE B3aUMHOE BIIHSIHHE aTOMOB

ITpakTHyeckoe 3aHsATHE
WuuButyansHoe 3a1aHue,
YCTHBII OIpOC

YcBoeHHBIC 3HAHHS:

- mepromdeckuii 3akon [[.1. Menzneneesa B cete
YUEHHS O CTPOSHUH aTOMA, NPHHIIUIIBI HOCTPOSHUS
NEPUOTUUECKOMN CHCTEMBI 3JIEMEHTOB;

- KBaHTOBO-MEXAaHWYECKHE  IPEJACTABIEHHUS O
CTPOEHUH aTOMOB;

- OOIIy1I0 XapaKTepUCTUKY S-, p-, d-2JIEMEHTOB, HX
OHOIOTHYECKYIO POJIb ¥ IPUMEHEHHE B MEIUIIAHE;

- Ba)XHEHINWE BMJBI XMMHUYECKON CBS3U U MEXaHU3M
ux 0Opa3zoBaHus;

-OCHOBHBIE HOJOJKEHHs TEOPHH PAcTBOPOB H
ANEKTPOJIUTHYECKOM JMCCOLMAIINHM;

- IPOTOJMTAYECKYIO TEOPUIO KUCIOT U OCHOBaHMIA;

- KOJUIMTaTHBHBIE CBOHCTBA PacTBOPOB;

- METOMKY PEIIEHHS 3a/1a4 Ha PACTBOPHI;

- OCHOBHBIC BH/[Bl KOHLEHTPALMH pPAcTBOPOB H
CIIOCOOBI €€ BBRIPaXKEHUS;

- KHCIIOTHO-OCHOBHEIE Oy(epHBIE CHCTEMBI H
PacTBOPEI;

- MEXaHM3M UX [EeUCTBHUS U UX B3aUMOJICHCTBHE;

- TEOPHIO KOJUIOHIHEIX PaCTBOPOB;

- METOJMKY PELIeHUs 3a/ad Ha PaCTBOPBI;

- OCHOBHBEIE BHJIbI KOHLEHTPAlMH pPACTBOPOB H

WumuBuayansHOe 3a/1aHKe, YCTHBIH
OIIPOC, KOMITBIOTEPHOE TECTHPOBAHUE
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CIocoObl €€ BBIPaKEHUS,

- KHCJIOTHO-OCHOBHEIE OydepHble CHCTEMBI
PacTBOPHI;

- MEXaHHU3M HX JCHCTBUS U MX B3aUMOJCHCTBHC;

- TEOPHIO KOJUIOHIHEIX PACTBOPOB

-CYLIHOCTE T'HAPOJIM3a COJNeH

H

- OCHOBHBIC KJIACCHI OPIraHHICCKHX CO&MHEHHﬁ, Hx
CTPOCHHE M XMMHYCCKHEC CBOﬁCTBa;
- BCE BUIbI H30OMEPHH

WnymBugyansHoe 3a1aHue, YCTHEI
OIPOC, KOMITBIOTEPHOE TECTHPOBAHHE,
HPOMEIKYTOUHASL ATTECTALHS
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