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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUMIINHDI

B1.0.11 Xumusa

1. Wnbp v HammeHoBaHWe HanpaBneHus noarotosku/cneymnanbHocTn: 12.03.03
dOTOHMKa N oNnToOMH(popMaTUKa

2. Npocdunb nogroroBku/cneunanusaymna: OoToHMKA U oNnToMHGOPMaTUKA
3. Kanudukauums (cteneHb) BbiNnyCKHUKa: 6akanasp
4. ®opma obyueHUsA: oyHas

5. Kachegpa, oTBevarLwan 3a peanmsayuio AMCUUNIINHDbI:

kadegpa obLien n HeopraHNYECKoOn XUMUK

6. CoctaBuTenb nporpammbl: CemeHoB Buktop Hukonaesuy, npodgeccop kadeapsbl
obLen n HeopraHNYEeCKoN XMMUN, OOKTOP XMMUYECKNX HaYK, Npodeccop

7. PekomeHpgoBaHa: HMC xumunyeckoro cpakynbteta npotokon ot 19.04.2022 Ne 3.

8. YuebGHbIN roa: 2022/23 Cemectp(bl): 2

9. Llenn 1 3apaym y4e6HON ANCLUMUNNUHDI:



Llenb ancumnnuHel:  PaccmMoTpeHne OCHOB COBPEMEHHbIX NpeaCTaBAeHUN O CTPO-
€HWM BELLECTBA, U3YyYEHNE BaXKHENLLMX 3aKOHOB U TEOPUN HEOPraHUYECKON XUMUK, KONN-
YECTBEHHbIX XapaKTepPUCTUK ABMEHUN U MPOLLECCOB, YCMOBUM OCYLLECTBIEHUS XUMUYe-
CKMX peakunin, BO3MOXHOCTW ynpasneHus rnybuHonm ux npoTekaHus. dopmupoBaHue
HaY4YHOro MbILSIEHUS, HABbLIKOB MPAKTUYECKOro MCMOSIb30BaHUS TEOPEeTUYECKUX 3HaHUM
AN peLleHnst KOHKPETHbIX XMMUYECKMX 3adau.

3agjauv OUCLUMUNINHDL: 3an0XUTb OCHOBbI MPOo@eccuoHanbHOM NoAroTOBKM MO XU-
MU, OCYLLECTBUTb NEPEXOA OT Ka4eCTBEHHOIo onMcaTenbHOro Nogxoaa nlyyvyeHus npea-
MeTa K KOfIMYECTBEHHbIM NpeAcTaBNeHNsAM B XMUMUK; - PAaCCMOTPETb OCHOBHbIE 3aKOHbI U
npeacTaBnNeHns XMMUK; - OCBOUTb TEOPUIO U HAYYMTLCS NPUMEHATb Ha NPaKTUKE yvyeHue
O BelecTBe U XMMUYECKMX NpoLeccax; - N3y4nTb OCHOBHbIE CBOMCTBA XMMWUYECKUX 3rie-
MEHTOB U BaXXHENLLUMX HEOPraHUYEeCKNX CoOeaUHEHNN.

10. MecTo y4yebHOM aucumnnuHbl B cTpykTtype OOI: kypc BxoauT B 6510k 61.0
- o0s3aTenbpHas 4acTh. OucumnnuHa usydaetca B 1 cemectpe 1 Kypca, NpeaLecTByto-

WX OUCLUUNIMH He MMeeT 1 6asnpyeTcsa Ha 3HaHUSX MO XMMUKN B o6beMe heaeparnbHOro
KOMMOHEHTa rocyjapCTBEHHOrO CTaHAapTa OCHOBHOro 06Liero o6pasoBaHusi.

11. MnaHupyemble pe3ynbTaTbl 0Oy4YeHUA No AucuMnuHe/MoAaynko (3HaHUA, yMme-
HUSA, HaBbIKU), COOTHECEHHbIE C NIaHUPYEMbIMU pe3ynbTaTaMn OCBOeHUA o6pa3o-

BaTeNbHOM NporpamMmMbl (KOMNeTeHUMAMU) U UHANKATOPAMMU UX AOCTUKEHUS:

Kog HassaHue komne- | Koga(bl) UHamnkaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
TeHUun
OlNK 1 | CnocobeH npu- OlNK 1.2 | NpumeHseT 3HaHns | 3HaTb: POfb XMMUN B €CTECTBO3HAHUN, €€ CBA3b

MEHATb ecTe-
CTBEHHOHAY4Hble
n obLLenHxeHep-
Hbl€ 3HaHUSA, Me-
TOObl MaTemaTtu-
Yeckoro aHanusa
1 MogenupoBsa-
HUSI B HXKEHep-
HOW AeATerbHO-
CTW, CBA3AHHOM C
POTOHHBLIMM TEX-
Honornsimm obpa-
60TkM nHdopma-
U1K, NpOeKTUpo-
BaHWEM, KOHCTPY-
NpOBaHMEM U
TEXHOMNOrMAMU
npousBoacTea
3NEMEHTOB, Npu-
©GopoB 1 cuctem
POTOHUKN U
onTonHdopmMaTm-
Kn

€CTeCTBEHHbIX HayK
B VH)XXEHEPHON
npakTuke

C OpPYrMMW eCcTeCTBEHHbIMW HayKamu, BaXKHEW-
LWMEe XMMUYECKME MOHSITUSI U OCHOBHbIE YYEHUSI:
O CTPOEHUM aTOMOB U MOJSIEKYI1; NEPUOANYECKOM
M3MEHEHUN CBOWCTB 3/IEMEHTOB; XMMUYECKOM
npouecce (XMMUYECKON TEpMOAMHAMMUKE U XU-
MUYECKOW KUHETUKE)

YMeTb MCMonb3oBaTb 3HaHUSA TEOPETUYECKMX
OCHOB XMMUM A58 06 bACHEHMSA CBOMNCTB BELLIECTB
N peakuui, B KOTOPbIX OHW Y4acTBYIOT; npume-
HATb 3HaHMA B obnactm XxvMum Onsi OCBOEHMS
npodeccuoHanbHbIX OUCUUMAMH U peLleHus
npodyeccnoHarbHbIX 3agavy;

Brnagetb: metogamu 6e3onacHoro obpatleHuns ¢
XUMUYECKMMU BELLEeCTBAMU C YY4ETOM UX PU3M-
YeCKMX U XMMUYECKUX CBOMCTB

12. O6bemM gucumninHbl B 3a4eTHbIX eguHuLax/vyac. (8 coomeemecmeuu ¢ y4ebHbIM

rnnaHom)

2 3ad.en. / 72 M.

Popma NPOMEXYTOYHON aTTeCcTauum (3a4yem/sk3ameH) 3a4eT

13. TpyaoeMKoCTb N0 BMAam y4ebHom paboTbl




TpyaoemMKoCTb

Bua y4ebHoit paboTbi Bcero Mo cemecTpam
Ne cemecTpa Ne cemecTpa
KoHTakTHasi paboTa 32 2
nekumm 16 2
npakTuyeckne
B TOM naboparopHble 16 2
yucne:
KypcoBas paboTa
CamoctodaTeneHas pabora 40 2
MpomexyTouHas aTTectauus
UToro: 72 2
13.1. CopepxaHue AUCLUUNNMUHbBI
n/m Haumerosarivie pazaena anc- CopepxaHvie pasgena AMCLUMNAVHbI
LMMANHBI Aep paspaena aucy
1. Nlekuum

1.1 | Xumuna B cucteme ecTecTBeH-
HbIX HayK. OCHOBHbIE MOHATUS.
dyHOaMeHTarnbHble 3aKOHbI U
TEOPUN XUMUN.
CtexnomeTpunyeckme 3akoHbl
XUMUMN.

d)pr,ameHTaanble 3aKOHbI 1 TEOPUN. [a3oBble 3aKOHbI. Ync-
o ABorap,po. Monb 1 MonAapHaa Macca. COBpeMeHHaﬂ Xn-
MUYyeckass aToMUCTUKa. ATOM, MOJieKyna, Kpuctann. da3za.
CTeXVIOMeTpVI‘-IECKI/Ie 3aKOHbl XUMUN. OrpaHI/I‘-IeHHbIl7| Xapak-
TEP U rpaHnubl NPUMEHNUMOCTU CTEXNOMETPUYHECKMNX 3aKOHOB.

1.2 | CtpoeHue aToma. lNeprogmnye-
CKWI 3aKOH U nepuognyeckas
cuctema anemeHTos [.U.
MeHpeneesa

Pa3BuTne npeactasneHun o ctpoeHnn atoma. CoBpeMeHHble
npeactaBneHns O CcTpoeHun artoma. KopnyckynsipHo-
BOMHOBas npupoga 3anekTpoHa. MNoHsATue o0 KBaHTOBOW Mexa-
HuKe. ATOMHble opbutanu. MHOroaneKTpoHHbIE aTOMbl.
MpuHUMNBI M nNpaBuna 3anofiHEeHMS JNEeKTPOHaMM aTOMHbIX
opbutanen. CTpoeHne aTtoMOB W nepuoguyveckas cuctema
XUMUYECKMX arnemeHToB. CTpykTypa nepuoauveckon Cucte-
Mbl..

1.3 | Teopust XuMMYeCKor CBA3N

OcHoBHble xapakTepucTukn cssasu. KoBaneHtHas cBsasb. Me-
TOO4 BaneHTHbIX cBa3en. CBoOWCTBa KOoBaneHTHon cBaAsn. [u-
Opuonsauus  opbutanen. KpatHble cBsian.  [JOHOpHO-
aKUenTopHbI MexaHu3M 00pa3oBaHWs KOBarieHTHOW CBA3M.
MoHATME 0 MeToae MoNekynsapHbIX opbutanen. NoHHas cBs3b
Kak ofHa U3 COCTaBnsOLWMX pearlbHOM XMMUYECKOWN CBA3U, ee
corcTBa. CTeneHb OKUCNEHMS anemeHToB. MeTannuyeckas
cBsA3b U ee npupogda. CBoMCTBa MeTannmnyeckon cesasu. Bo-
JopoaHasi cBA3b. BnusHue mexmonekynsapHom u BHYTPUMO-
nekynspHon BOOOPOAHONM CBA3WN Ha CBOWCTBa BelecTB. Mex-
MornekynapHoe B3aummogencTteue. Cunbl BaH-gep-Baanbca.
OpueHTaunoHHoe, MHOYKLMOHHOE Y AUCNEePCUOHHOE B3auUMO-
Jenctseue.

1.4 | Obuwme 3aKOHOMEPHOCTM NPO-
TeKaHNS XUMUYECKUX peakuui.

CKOpOCTb XMMUYECKUX peakunii U pakTopbl, OT KOTOPbIX OHa
3aBMCUT. 3aKOH OENCTBYIOWNX Macc. 3aBUCUMOCTb CKOPOCTU
oT Temnepatypsbl. NMpasuno BaHTt-Nodda. YpaBHeHue Appe-
Huyca. OHeprusa aktuBauumn peakuuun. Katanua n katanusarto-
pbl. Xumuyeckoe paBHoBecue. KoHcTaHTa paBHoBecusi. Cme-
weHne pasHoBecus. MNpuHuun Jle-LWaTtenbe. TennoBble ag-
EeKTbl XMMUYECKNX peakumn. 3akoH ecca. QHTanbnus. 3H-
Tponusa. OHepruss [mbbca. TepmoaMHaMUYECKUA KpUTepun
HanpaBMeHHOCTM XMMMWYECKOro npoLiecca.

1.5 | PacTBopdbl

Onpegenenne pactBopoB. PacTBopbl xugkue, TBepable, ra-
3006pasHble. PacTBopeHue Kak (U3INKO-XMMUYECKUIA NPO-
uecc. KoHueHTpaumsa pacTBopoB M cnocobbl €€ BblpaXeHus.




PactBopuMoOCTb, (hakTophbl, BRMsOLWME Ha BENUYUHY PacTBO-
puMOCTU. 3aKOHbI pa3baBrieHHbIX pacTBOPOB.

OneKkTponnUTbl U HESNEKTPONUTLI. Teopus SNeKTPONUTUYECKON
anccoumaumm. CteneHb noHmsauumn. KoHcraHta guccoumaumm
cnabbix anektponuTtoB. 3akoH pa3BeaeHuss OctBanbga. Kuc-
NOTbl, OCHOBaHUSA 1 COMW C TOYKN 3PEHUSA TEOPUN ANEKTPONu-
Tvdeckon auccoumaumun. AmoTepHble TMOPOKCUAbI. Jrek-
TponuTuyeckas guccouuaums Bodbl. VIOHHOe nmpousBegeHve
Boabl. BogopoaHebin nokasatens. ObMeHHbIE peakuun Mexay
noHamu. lMpousBegeHune pactBopumocTu. Peakumm Hentpa-
nusauum n rugponunsa. PakTopbl, BNUAIOWME HA TMAPONUTU-
Yeckoe paBHOBECHE.

1.6 | OKMCRIMTENBHO - BOCCTaHOBW- OkncneHne n BOCCTAHOBIMEHUE KaK eauHbI mpouecc. Tunbl
TenbHble peakuun. AnekTpo- OKUCIUTENbHO-BOCCTAHOBUTENMBHbLIX peakuuni. MeTtoabl ypas-
nms. HUBaHMWS OKUCIIUTENbHO-BOCCTAaHOBUTENMBHbIX Peakunii: meToq

3NeKTPOHHOro BanaHca u MeTon NonypeakuMin. AnekTpoaHble
noteHumanbsl. JANEeKTPOXMMUYECKUN PSA, HanpshkeHun. Hanpasnex-
HOCTb  OKUCMWTENbHO-BOCCTAHOBUTENbHbIX peakuun. JnekTponus
pacnnaBoB U BOAHbIX pacTBOPOB CONEN.

1.7 | KoMmnnekcHble coeauHeHus CoepgunHeHuns nepBoro u Bbicwero nopsgka. CTpykTypa Kom-

NNeKkcHbIX coeguHennn. HomeHknatypa wu knaccudukaums
KOMMMNEKCHbIX CoOeAUHEHUN. YCTOMYMBOCTb KoMmriekcoB. Kon-
CTaHTa HEeCTOMKOCTU. XMn4yeckasi CBA3b B KOMMMEKCHbIX CO-
eanHeHunsax (no MBC).

3. JTabopamopHsie pabomsi

3.1 XvMmnyeckas KnHeTuka CKOpOCTb XMMMYECKOW peakuun. 3aBUCUMOCTb CKOPOCTU OT
KOHUEHTpauun, TemnepaTypbl U nrowaan ConpuUKoCHOBEHNS
pearmpyrLiMx BELLECTB.
3.2 Xumun4yeckoe paBHOBeCHE BnusiHne KoHUeHTpauun n TemnepaTtypbl Ha CMELLEHNE XUMU-
YeCcKoro paBHOBeCKS
3.3 PacTeopebl MpuroTtoBneHne pacTBOpoB 3a4aHHON KoHUeHTpaumun. Obwmne
CBOWCTBa pacTBOpPOB. VIoHHOe npousBeneHve Bodbl, pH cpe-
abl.  KucnoTHo-ocHoBHble paBHoBecusi [MpousBegeHve pac-
TBOPUMOCTU. ['Maponuna conemn.
3.4 OKUCNUTENBHO - BOCCTAHOBU- | DNEKTPOHHAsA TeopUsi OKUCIEHUS — BOCCTaHOBMeHus. MeTog
TenbHbIE peakuun. 3NEKTPOHHOro 6anaHca 1 meTog nonypeakumn.
3.5 KomMnnekcHble coeguHeHus U ABOWHbIE COMv. YCTOMYMBOCTb
KomnnekcHble coegnHeHus y
KOMMEKCHBIX COeQUHEHUI
3.6 Meprognyecknin 3aKoH Kak OCHOBa XMMUYECKON CUCTEMATUKN.
MeTannbl 1 HeMeTannbl B nepmuogmyeckon cucteme. dusnve-
XapakTepucTuka aN1eMEHTOB U | CKME U XMMUYECKME CBONCTBA NPOCThIX BellecTB. Obwme
UX COeAMHEHUN NPUHLMMBI NonydYeHns NpocTbix BewecTs O6LMe cBOMCTBA
HeMeTarnnoB 1 MeTansos.
XapaKTepucTvka 3/IEMEHTOB U UX COEOUHEHUN,
3.2. Tembl (pasaenbl) AUCUUNIIMHBI U BUAbI 3aHATUN
Buabl 3aHATUN (KONMYECTBO YacoB)
Ne HaumeHoBaHue Tembl ~
Mpaktn- | Jlabopa- CamocTtoarens-
n/n (pasgena) oucumnnmHbl Jexkumm Bcero
yeckne TOpPHblE Hasa paboTa
XMUa B CUCTEME E€CTECTBEHHbIX
Hayk. OCHOBHble NOHATUSA. PyH-
1 AaMeHTanbHble 3aKOHbI U TEOPUN 2 - 2
xumun. CtexmomeTpuyeckue 3a-
KOHbI XMMUMW.
CtpoeHue aTtoma. lNMepuognye-
CKMI 3aKOH U nepuoanyeckas
2 2 - 6 8
cuctema anemenToB .M. MeH-
geneesa




3 Teopus xumnyeckon ceasn 2 - 6 8
4 O6Lwwne 3aKOHOMEPHOCTH npote- 4 6 14
KaHUS XMMUYECKNX peaKLMN.
5 PacTBopbl 4 6 14
6 OKUCnUTENbHO - BOCCTAHOBW- ) )
TemnbHble peakunn. SNeKkTponma.
7 KomnneKkcHble coeanHeHns 2 2 4 8
8 XapaKTepszMKa 3MEMEHTOB U nX 4 10 14
coegnHeHunmn
UTtoro 16 16 40 72

14. MeToanyecKkue ykasaHmsa Ans odyyaroLWmxca no oCBoOeHUo aucumnnuHbl: Opra-
HU3aumMs U3ydeHnsa QUCUMnnnHbl npeanonaraert:

OpFaHVISaLI,MFI n3ydeHunda amcunniimHbl npeanosiaraeTt.

e NpoBeAeHne Nnekumin
e MpoBefeHne nabopaTopHbIX 3aHATUN
e BHeayaMTOpHas camocToATenbHas paboTa CTyAeHTOB

OpraHu3aumoHHast CTPYKTypa NEKLMOHHOMO 3aHATUS:

1. dopmynupoBKa TEMbI, NOCTAHOBKa NpobnemMHOro Bonpoca

2. PasbscHeHne TeopeTU4eCcKmxX U NpakTUYEeCKMX BONPOCOB ANS peLIEeHNs NocTaB-
NeHHON Npobnembl

KOHKpeTHble NpuMepbl pelleHnst NoCTaBNeHHbIX BOMNPOCOB

BbiBoAbI

dopmynupoBKa 3agaHusa Ansg camocTosATeNnbHOM paboThl

ok w

OpraHusaunoHHas CTpykTypa nabopaTtopHOro 3aHATUS.

dopmMynupoBKa Lienn 3aHAaTus

O6cyxaeHne TeopeTU4eCKnX OCHOB TEMbI, ONMPOC CUYOEHTOB
BbinonHeHne paboTol

MpoBepka BbINOMIHEHHbIX 3a4aHNI

BbiBoAabI

akrwnPE

TeKyLmMin KOHTPOMNb NPOBOANUTCSI MyTEM YCTHOFO onpoca CTyAeHTOB, obCyaeHus

mMaTepuana Ansi CamoCToATeNbHON paboThl, BbIMOSIHEHUS KOHTPOSbHbLIX paboT.

N3y4YeHne OCHOBHbIX U AOMOMHUTENbHbIX NTIUTepaTYPHbIX MCTOMHUKOB;
paboTa ¢ KOHCNeKTaMn NeKuui;

BbINOSIHEHWE 3a4aHuI TEKyLLen aTTecTaumu;

TeKYLLMIA KOHTPOSb YyCNeBaeMOoCTH

15. MNepeyeHb OCHOBHOM M AOMONHUTENLHOW NUTepaTypbl, PECYPCOB MHTEPHET,
Heo6Xx0aUMbIX ANA OCBOEHUA AUCLMUNNUHbI

a) OCHOBHag nuTepartypa:
Ne n/n NcToyHuK
1 loHyapos E.I". KpaTtkuin Kypc TeopeTnyeckon HeopraHmdeckor xumum / E.I. ToH4a-




pos, B.lO. KoHngpawwuH, A.M. Xosus, HO.I. AduHoreHoB: yd4ebHoe nocobue. —
CN6.: U3paTenbcTBO «JlaHby», 2017. — 464 c.

MoHuyapos E.IM. TeopeTnyeckme oCHOBLI HeopraHudeckom xumumn / E.I'. ToHYapos,

2 KO.IM. AdmHoreHos, B.HO. KoHapaiwumH, A.M. XoBuB. — BopoHex : N3gaTtenbckuii
gom BI'Y, 2014. — 589 c.

MoHyapos E.IN. O6wasa xumusa / E.I'. FoH4apos, FO.I1. AdurHoreHos, A.M. XoBuB. —
BopoHex : N3g-Bo BopoHex. roc. yH-Ta, 2010. — 401 c.

0) gononHuTenebHasa nuTeparypa:

Ne
UcTOYHuMK
n/n
3 XayckpodT K. CoBpeMeHHbIN Kypc obLien xummm: B 2 T. / K. XayckpodT, 3. Koh-
cTa6n. — M. : Mup, 2002. — T.1. — 540 c.
4 HekpacoB b. B. OcHoBbl 06Lwen xumun: B 2 7./ B. B. Hekpacos. — CI16: JlaHb,
2003.
5 MpynHByg H. Xumus anemertoB: B 2 1. T.1/ H. pnHByA, A. OpHLWO; - 3-e nsg. — M.:
BuHowm, JlabopaTtopusi 3HaHun, 2015. — 607 c.
6 MpynHByg H. Xumus anemeHToB: B 2 1. T.2/ H. puHByA, A. OpHLWO; - 3-e nsg. — M.:

BuHowm, JTabopaTopus 3HaHui, 2015. — 670 c.

B) 0asbl AaHHbIX, VIH(bOpMaLI,MOHHO-CI'IpaBO‘-IHble N NONCKOBbIE CUCTEMbI:

Ne MNCcTOYHMK
n/n

4 www.lib.vsu.ru

8 www.plib.ru/library/

9 http://himlib.ru/index.php?book

16. MNMepeyeHb y4yebHO-MeTOAMYECKOrO obecnevyeHUs ANs cCaMoOCTOoATeNbHOWU pabo-
Thbi (

Ne McTouHnk
n/n
1 CamodpanoBa T.B. JlabopaTopHbIi NpakTukyM no obuien xumum / cocT. T.B. Camodbanosa,
B.H. CemeHoB, .B. CemeHoBa — BopoHex :M3gaTtenbckun gom BIY, 2015
> CewmeHoBa I.B., Cywkosa T.I1., Teepgoxnebosa J1.4., Jlorayesa A.A., KocsikoB A.B. Xumus. Y.

1. Y4yebHo-meTOogn4eckoe nocobue. BopoHex : M3gaTenbckuii gom BI'Y, 2015. — 50 c.
CewmeHoBa I'.B., Cywkosa T.I1., TBepgoxnebosa J1.4., JloradeBa A.A., KocskoB A.B. Xumus. Y.
3 2. HeopraHuyeckas xumus. / Y4ebHo-meToguyeckoe nocobue. BopoHex : N3gaTenbckui gom
By, 2015.—- 22 c.

17. UHchpopmMaLMOHHbIE TEXHOSOMMU, UCNoNb3yeMble ANA peanu3auum y4eoHoun
AUNCLUUNIINHBI, BKITHOYasa nporpamMmmHoe obecnevyeHme u MHGpOpMaLMOHHO-
cnpaBoOYHble CUCTEMBI (MPU HeOBXoANMOCTH)

Mpn peannsaumm ANCUUNIIMHBI CNONb3YIOTCA Knaccnyeckme obpasoBaTterbHble
TexHonornv . OCHOBHbIE TUMbI NEKUNA — BBOAHbIE ( B HA4ane ny4yeHus OUCUUNInHbI) 1
NMHopmaumnoHHble. [poBeaeHne TEKYLLMX aTTeCTaLMU N NPOMEXYTOUHbIX aTTecTaunmn
ocywecTBnseTcsa B dopmMme ycTHoro cobecegoBanmsi no KMM.

B cnyyae Heob6xogumocTu nepexoda Ha OUCTaAHLUMOHHBLIA pexuMm oby4vyeHuss ans
CO3[aHus1 3NEKTPOHHbIX KYPCOB, YTEHUS NEKUUN OH-NavH 1M npoBefeHus nabopaTopHO-
NPaKTUYECKNX 3aHATMI ucnonb3yeTca MHdopmaunoHHble pecypcbl O6pasoBaTenbHOro



http://www.lib.vsu.ru/
http://www.plib.ru/library/
http://himlib.ru/index.php?book

noptana "3OnekTpoHHbI yHuBepcuteT BIY (https:\\edu.vsu.ru), 6asupytoweroca Ha cu-
cTemMe ANCTaHUMOHHOro obyyeHnss Moodle, passepHyTon B yHMBEpPCUTETE.

18. MaTepmnanbHO-TeXHU4YeCKOoe obecneyeHme AUCLUNIINHDI:

MynbTumegunHasa TeXHUKa.
CraHpapTHoe obopyaoBaHme nabopatopuii NpakTukyma no obuien n HeopraHM4ecKom
XUMUM — nabopaTopHble CTOMbI, BbITSXKHbIE CUCTEMbI, 3NEKTPOHHbLIE BECHI, CYLUUIIb-
Hble WKadbl, KOMNbIOTEPLI, TabopaTopHasa Nocyaa, XMMUYeckne peakTuebl U T. .
B Tom yucne:
BaHs 4-x mecTHasa BoasdHas
AvctunnaTtop
buanctnnnarop
Becbl nabopatopHbie JIB-120A
Becbl «Ohaus»
MarHuTtHasa meluarnka
KproTtepmocTtaT XnaKkocTHON
Meub TpybuaTtas -1.4-40
PH-MB meTp
CnektpodotomeTtp CP-2000-02
dotomeTp KOK-5M
KomnbloTepHasa namepurtensHas cuctema L-micro ¢ gatumkammn pH, Temnepartypsil,
ONTUYECKOMN MIOTHOCTM.

19. OueHou4HbIe cpeacTBa ANA NpoBeAeHUA TEKYLEeNn U MPOMEXYTOYHOM aTTecTa-
umn

nOpﬂD,OK OLEHKMN OCBOEHUA o6yqarom,|/|MMc9| yqe6Horo MaTepumalna onpegendertcsa

CoAEepXXaHNeM crieqyoLmx pasaenos AUCLUMNIUHDI

Ne
n/n

HanmeHoBaHune pasne-

na aucumniuHel (Moay- Komneter-
Ancy, i ny LA(n)

WHankaTop(bl)
OOCTMKEHUS OueHouHble cpeacTBa
KOMMeTeHUnn

OCHOBHbIE NOHATUS 1 CnocobeH npu-
3akoHbl xumnm CoBpe- MEHsTb  ecTe-
MEHHas XxnuMmmnyeckas CTBEHHOHayu-
aToMuCTMKa Hble 1 obLenH-
XeHepHble 3Ha-
HW, mMeToabl
mMaTemartumye-
CKOro aHanusa
n mogenuposa-
HUS B UHXeEHep-
HOoW  pOedATernb-
HOCTW, CBsi3aH-
HOW C (POTOH-
HbIMW TEXHOMOo-
rmammn obpaboT-
Kn  nHdopma-
unn,  NPOEKTU-
poBaHWEM, KOH-
CTpyMpoBaHueM
N TEXHOMOTNAMM
npou3BoAcTBa
31EMEHTOB,
npmbopos n
cucteMm  poTo-
HVKW W OMTOWH-

OriK 1,2
MpumeHseT
3HaHuA ecre- Komnnektbel KUM gnsa Tekywmx mn
CTBEHHbIX HaykK NPOMEXYTOYHbIX aTTecTauun
B WHXEHepHon
npakTuke




HanmeHoBaHue pasge-

NuaukaTtop(bl)

Ne KomneTteH-
na gucuunnuHel (Moay- JOCTUXEHUS OueHouHble cpeacTea
n/n uns(n)
ns) KoMneTeHumu
dopmaTUKn
2 XumMmnyeckasi KUHeTuKa OMK-1 OorkK 1,2 Komnnektel KUM gns Tekywimx n
NPOMEXYTOYHbIX aTTecTaumn
Xnmumyeckas TepMmoau-
3 HAMUKE 1 XMMUUYECKOS OMK-1 OrikK 1,2 Komnnektol KUM ans T€KyLIJ,VI)§ 7]
NPOMEXYTOUHbIX aTTecTaumn
paBHoOBecue
4 PacTteopbl OMK-1 OorkK 1,2 Komnnektel KUM gns Tekywimx n
NPOMEXYTOYHbIX aTTecTaumn
OkucnuTensHo-
5 BOCCTAHOBUTENBHBIE OMK-1 OorkK 1,2 Komnnektbl KM gns TEKyLUMX 1
NPOMEXYTOUHbIX aTTecTauun
peakumn. OnekTponms
6 CTtpoeHue aToma. lNe- OMK-1 OorkK 1,2 Komnnektbel KUM ansa tekywmx mn
pnoanNYecKmin 3aKoH NPOMEXYTOYHbIX aTTecTauun
7 Teopusa xummyeckomn OMK-1 OorkK 1,2 Komnnektbel KUM ansa tekywmx mn
CBSA3MU NPOMEXYTOUHbIX aTTecTauun
8 KomnnekcHble coegmn- OMK-1 OorkK 1,2 Komnnektbel KUM ansa tekywmx mn
HeHus NPOMEXYTOUHbIX aTTecTauun

lMpomexyToyHasn aTTecTaums
dopma KoHTpons — 3ayeT

[MepeyeHb BONpocos

20. TunoBble OLEHOYHbIE cpeacrtea n Metoan4v4eckmne mMmatepuanbl, onpegensiroLiume

npoueaypbl OLeHUBaHUA

20.1. TeKyWwMn KOHTPONb yCreBaeMoOCTH

1. Tekywas aTTectaums

MpyMepHbI NepeYeHb BONPOCOB AN TeKyLlen aTTectauum

1. Cxombpko aToMOB coaepxkutcs B 51 r ammuaka NH3?

2. Tlome3ysach MaHHBIMA 00 SHTAJBIHHA 00PA30BaHUs, MPUBEIECHHBIMU HIKE, BBIYHCINTH TEIUIOBOM 3()peKT pe-
akrun: Fe;Os (TB) + 3 Mg (tB) — 2 Fe (tB) + 3 MgO (1B)
AH® (Fe;03) = -821,4 xJx/moms AH° (MgO) = -601,8 xJlx/Moib

3. Haiitu xoHnenTpanuto nonos OH™ B pactBope ¢ pH =3.

4. CocTaBuTh MOJIEKYJISIpHBIC M MOHHBIC ypaBHEHHs peakluil ruaposiusa coie, ykazath pH: ZnSOs;

Na25i03.

KCI;

5. TIpousBejicHHe PacTBOPUMOCTH Mouaa cBunIa npu 20°C paBHO 8-107°. BBIUHCIUTL KOHIEHTPAIUIO HACHI-

teHHoro pactsopa Pbly

TpeboBaHUA K BbINOMIHEHUIO 3a4aHUN (UMK WKalbl U KPUTEPUM OLLeHUBaHUS)

OueHka pe3ynbTaToB 00y4eHMs Ha TEKyLLEn aTTecTauum NpoMcXoauT No cnegyroLwmum nokasaTensam:
1. Bna,u,eHme coaepxXxaHunem yqe6Horo mMaTtepuana n MOHATUNHBIM annapatomMm guncuumninHbl «XUMUSA».
2. YMeHue cBsi3biBaTb TeopeTnyeckme 3HaHna ¢ NnpakTn4eCKkMmMm HaBblkaMu.

3. YmeHune yCTaHaBMBaTb MexamncumnniimnHapHble CBA3N.

20.2. NMpomexyToyHas aTrecTauus

MpomexxyToyHas aTtTecTaums no AMCLUMIMHE OCYLLECTBMSIETCS C MOMOLLBIO CreayroLwmnx

OLIeHO4YHbIX CpencTB:

I'Iepequb BOMPOCOB K 3a4eTy:




10.

11.

12.
13.
14.
15.
16.
17.

18.
19.

20.

21.
22.

23.
24,

25.
26.
27.
28.
29.

30.
31.

dyHOameHTarnbHble TEOPUN U 3aKOHbI XMMWUW: aTOMHO-MOSEKYNnsipHas Teopus; 3aKoH
COXpaHeHUs Maccbl 1 3Hepruu; lNeproanyecknin 3aKoH; TEOPUA XMMUYECKOTO CTPOEHMS.
CoBpemMeHHasi xumMuyeckas atomucTvka. AToM, Monekyna, kKpuctann. [lpocTele wn
CNOXHble XMMMYecKkne coegmHeHnsa. dasa Kak HoCuTenb CBONCTB BeLlecTBa, He obna-
JaloLLero MonekynapHon CTPYKTYpor. AnnoTponusa u noanmMopunam.
CtexnomeTpuyeckne 3akoHbl XMMUM (3aKOH MOCTOSIHCTBA COCTaBa M CBOWCTB, 3aKOH
KpaTHbIX OTHOWeEHURN). OrpaHNYeHHbIN XapakTep U rpaHulbl MPUMEHUMOCTU CTEXUO-
MEeTPUYECKUX 3aKOHOB.

PasBuTne npencrtaBneHnn o CTpoeHun atoma. [NnaHeTapHaa mopens Pesepdopaa.
Teopus bopa.

OcHOBbI KBaHTOBO-MEXaHMYEeCcKoro oOnucaHus CcTpoeHus atoma. KopnyckynspHo-
BOMHOBasd npupoaa anekrpoHa. AToMHasa opbutans. KBaHToBble YMcna.

OcHoOBHble MpaBuna 3anofiHeHWst opbuTanen anekTpoHamu (NPUHUMN HaUMEHbLUEWN
3Hepruu, npasuno Kneykosckoro, npuHumn MNaynu, npasmno XyHaa).

Mepuoanyeckun 3akoH [./. MeHgeneeBa, ero coBpeMeHHas opmynmpoBka n ousm-
Yyeckuin cmbicn. CTpoeHne nepuognyeckon CUCTEMbI A1EMEHTOB.

Xnmudeckas cBA3b, €€ OCHOBHbIE XapaKTEPUCTUKUN (AHEPTUS, ANMHA, HanpaBfeHHOCTb).
MpencrasneHne o MOHHOM CBA3MN.

KoBaneHTHas cBA3b: OOMEHHbIN U OOHOPHO-aKUENTOPHbIN MexaHn3Mbl 06pa3oBaHus;
cBoKcTBa cBa3u. [NpeacraBneHne 0 KpaTHbIX CBA3SIX.

MMbpuamsaumnsa aToMHbIX opbuTtanen. Tunbl rMbpuansaumm n reomeTpusa mMonekyn (Ha
npumepe coeanHeHun ¢ sp-, sp?-, sps- rMbpuansaumein opbutanein LeHTpanLHoro aTo-
Mma).

MeTtannunyeckas cBs3b. Pusnyeckne CBOMCTBA NPOCTLIX U NEPEXOAHbIX MeTannoB, 00y-
CrNOBIEHHble 0COBEHHOCTAMN XUMUYECKOMN CBA3N B HUX.

BogopogHas cBsa3b.

MexmonekynapHoe B3anmogencTame (cunel BaH-gep-Baanbca).

CoeanHeHus nepBoro v Bbiclero nopsaka. KomnnekcHble coeanHeHns 1 ABOVHbIE CO-
nn. HomeHknatypa KOMMAEKCHbIX COEOUHEHWN.

Knaccudgukaumna KOMNMEKCHbIX COeOMHEHUI. YCTOMYMBOCTbE KOMMMekcoB. KoHCTaHTa
HECTOMKOCTMW.

TepmognHamMnyeckme CUCTEMbI: OTKPbITbIE, 3aKpbITble, N30NIMPOBaHHbIE. PyHKUUKN CO-
CTOSAHUA. BHyTpeHHss aHeprus, aHTanenus. Nepsoe Havyano TepMOoLMHAMUKN.
Tennosble ahdeKTbl XMMUYECKNX peaKkuuin. 3akoH ['ecca u cneactaus U3 Hero.
OHTponuda. CeoboaHas aHeprus [Mbb6ca. TepmMmoguHaAMUYECKIA KPUTEPUIA HanpaBneH-
HOCTW XMMMYECKOro npotecca.

ObpaTtumble n HeobpaTumble XMMUYeckme peakuun. COCTOSIHME XMMWUYECKOro paBHO-
Becusi. KoHcTtaHTa pasHoBecus. MNpuHumn Jle - WaTtenbe.

XumMmmnyeckas kmHeTmka. CKOpoCTb XMMNYECKOWN peakuun. 3akoH AeNCTBYHOLNX Macc.
BrnivsHue TemnepaTypbl Ha CKOPOCTb peakuun. MNpasuno BanT-MNodda. YpasHeHue Ap-
peHuyca. JHeprus akTmBauum peakumm.

KaTtanus. MNpuHuMn 0eicTB1s KaTanm3aTtopoB U MHIMOUTOPOB.

Buabl ancnepcHbix cucteM. MazoobpasHble, XXngkme, TBepable pacTBopbl. PactBopeHne
Kak om3mko-xumMmyeckmi npouecc. Conbatbl, rmapathbl.

HeHacblleHHble, HacbIWEeHHble, NepechileHHble pacTBopbl. Cnocobbl BblpaXeHus
KOHLIeHTpaLuumn pacTBopoB.

Teopus anekTponuTU4eckon noHnsaunm. CteneHb U KOHCTaHTa MoHU3aumn. CunbHble K
cnabble anekTponuTbl. MI3oToHn4Yeckun koapdununeHt BaHT-IModda.
OneKkTponuTuyeckas auccoumnaums KUCNoT, OCHOBaHMK, conen. AMGOoTepHbIE TMAPOK-
cuapl.

MoHnszauna sogpbl. MloHHOe npounsBedeHne Boabl. BogopogHbin nokasatens (pH), rva-
pOKCUNbHbIA NokasaTterns (pOH).

Mpaponua conen. dakTopbl, BANGIOLLME Ha CTEMEHb rMaponmMsa Conu.

MponseeaeHne pacTBOPMMOCTU. YCnoBumst 06pa3oBaHus U pacTBOPEHUSA OCaaKa.
OKncnuTEnbHO-BOCCTAHOBUTENbHBIE peakumn. CTeneHb OKUCNEHUs. TUNN4YHbIE OKUC-
nuTenu un BocctaHoBuTenun. Metog anekTpoHHoro 6anaHca. Metoa nonypeakuui.



32. CTaHD,apTHbIe ANeKTpodHble nNoTeHuunarbl MeTarsosB. Pag HaI'IpFI)KeHVIVI mMeTanros.

33. 3]'IeKTp0]'IVI3 pacnnaBoB 1 BOAHbIX paCTBOPOB conen.

34. MeTannbl 1 HEMeTanbl B nepmnognyveckon cucteme. ObLme CBONCTBA METASNOB.

35. O0OLwue cBoricTBa HEMETAsNOB.

CooTHoLEeHMe nokasaTenen, KpuTepueB 1 WKanbl oueHnBaHNA pe3ynbTaToB 06y‘-IeHI/IF|.

Kputepun oLeHnBaHUA KOMNETEHL M YpoBeHb
chopmumpo- LLkana oue-
BaHHOCTU HOK
KoMneTeH-
Lumn
CTyOeHT XopoLlo BrnageeT TeopeTnyeckMM Matepumanom: YeT- MoBbILWeH-
KO hopmynupyeT onpeneneHunsi, 3aKoHbl, MOHUMAaET NX CYTb, HbI 3auTteHo
npaBUIbHO 3annChbIBaeT BCE OCHOBHbIE (PhOPMYIibl, MPUMEHSET basoBbin
NX K peLUeHMIO NPaKTUYeCcKMX 3a4ad, NpMBOAUT NPUMEPBI. MoporoBbin
YMeeT HaxoanTb CBA3U MeXAy pasnnyHbIMK pasgenamu, npu YPOBHM
OTBETE NPUBREKAET 3HAHUSA U3 APYrMX AncunniuH. NpaBunbHO
OoTBEeYaeT Ha Bce AoNnonHuTeNbHble Bonpockl. OTBET co-
OTBETCTBYET BCEM NEPEYMCNEHHBIM KOMNETEHLMSIM.
CtyneHT He npnobpen HUKaKUX HOBbIX 3HAHMKI, MO0 3TK 3Ha- | — He 3auTteHo

HUSA oparmeHTapHbl. KoMNeTeHLUMN HE OCBOEHBI.




