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Paboyasi nporpamma ydebHoin aucumnavHbel Ol.07 «O6was M HeopraHM4yeckas
XMUs»  paspaboTaHa ~ Ha ~ ocHoBe — defepa/ibHOr0  rocyAapCTBEHHOrO
06pa3oBarTe/IbHOro cTaHAapTa cpefHero nNpoMeccuoHabHOro0 0bpasoBaHUsA (danee -
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foCcyfapCTBEHHOE  aBTOHOMHOE  MpOg)ecCroHasbHOe  0bpasoBaresibHoe
yupexaeHne CBepanoBcKor 06nacT «borgaHoBUUCKNIA NONUTEXHUKYM>

ABTOpbI:
ne6osa A.B., npenogasarte/ib NepBOA  KBUMMPUKALMOHHOW KaTeropuu,
TAIMOY CO «borgaHoBUYCKUIA NOMUTEXHUKYM>



COAEPXAHUE

OBLWASA XAPAKTEPUCTUKA MPUMEPHOW PABOYEW
MPOrPAMMbI YUEBHOW AMCLUNMNNHDI

CTPYKTYPA I COAEPYXAHUE YUEBHOW
AVNCLUUNAUNHDI

YCNOBUA PEANTU3ALNKN YUYEEHOW ANCUNMANHBI

KOHTPO/Ib 1 OLEHKA PE3Y/IbTATOB OCBOEHMUS
YYEBHOW AVNCLUUNMANHBI
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1 OBLAA XAPAKTEPUCTUKA NMPUMEPHOW PABOYE MPOFPAMMbI
YUEBEHOW ANCUUNJINHBI
OH. 07 «ObLwasa 1 HeopraHn4yeckasa XMMmnsa»

1.1 MecTo gucunnanHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTe/ibHOW NporpamMmmbi:

YuebHasa aumcumnanHa «O6was 1 HeopraHuMyeckas XUMusi» SBNAETCSA 00653aTeflbHOM 4YacTbio
06LLenpogeccnoHa/IbHOro  LMKIa MpUMepHO 06pa3oBaTe/lbHOM MporpaMMbl B COOTBETCTBUM C
®roC Crio Mo cneunansHoct 18.02.05 [MpoM3BOACTBO TYroMniaBKMUX HEMETa/IMYECKUX W
CWIMKATHbIX MaTEPUaioB U N3NNI
Oco6oe 3HauveHve aucumnvHa nMeet npu gopmmposaHny 1 passutun OK.Ol, OK.02, OK.3, OK
04, OK 05, OK 06, OK 07, OK 09, INK 1.4,

1.2 Uenb n nnaHupyemble pe3ynbTaTbl 0CBOEHUA AUCLUMNINHBI:
B pamkax nporpaMMbl y4e6HON AUCLMNINHBI 00YYatoLLMMUCA OCBaNBAKOTCS YMEHUSA U 3HAHWS

Koz
MK, OK

OK 1-7, 9,
MK 14,

YMeHust

[aBaTb XapakTepuUCTUKy XUMUYECKUX
3/IEMEHTOB B COOTBETCTBUM C WX
MONMIOXKEHWEM B MEPUOANYECKON
CUCTEME;

Kcnonb3oBaTb 1abopaTopHyo nocyay
1 060py0BaHuUE;

HaxoanTb MONeKynspHyto opmyny
BELLECTBA;

MpYMeEHATb Ha MpakTUKe npasuia
6e30nacHoOi paboTbl B XMMWUYECKON
nabopatopuu;

MPUMEHSATL OCHOBHbIE 3aKOHbI XMWV
AN peweHns  3agjad B 06nactu
npodeccMoHabHON AeATENbHOCTH;
MpoBOANTL KayeCTBEHHble peakuuu
Ha HeopraHuWYeckme BellECTBA MU
NOHBI, OTAe/bHbIe Knaccol
OpraHM4ecKnx CoefVHEHWIA;
CocTaBnsaTb  ypaBHEHUSI  peakuui,
MPOBOANTL pacyeTbl MO XMMUYECKUM
(hopMynam 1 ypaBHEHUAM peakLmu;
CocTaBnATb  3NMEKTPOHHO - MOHHBbIi
banaHc OKUC/INTENbHO-
BOCCTaHOBUTE/IbHbIX MPOLIECCOB.

3HaHuns
Mmaponus conen, 3NEKTPONN3
pacrnnaBoB W pacTBOpOB (coneii U
LLLenoyen);
[nccounaumio 3NeKTPOINTOB B

BOJHbIX pacTBOpaXx, CU/bHbIE 1 Cabble
3NEKTPONUTHI;

Knaccuumkauus XuMmnyeckux peaxLmii
11 3aKOHOMEPHOCTMW UX NPOBEAEHNS;

Ob6paTnmble " HeobpaTMble
XUMUYECKME  peakuun,  XMMUYecKoe
paBHOBECWE, CMELLEHMNE XMMUYECKOTO
paBHOBeCUS nog [elCTBrEM

Pa3NNYHbIX (DAKTOPOB;

OOLLY XapaKTepUCTUKY XUMUYECKMUX
3/IEMEHTOB B CBA3W C UX MO/IOXEHWEM B
NepUOLNYECKON CUCTEME XMMUYECKUX
anemeHToB [.. MeHaeneesa,;
OKUCNNTE/IbHO-BOCCTAHOBUTE/bHbIE
peakLmm, peakLmm NOHHOITo 06MeHa;
OCHOBHbIe MOHATUA U 3aKOHbI XUMUU;
OCHOBbI 3/TEKTPOXUMUMU,

Mepnoanyeckuii 3aKOH n
Nnepnoanyeckyro CUCTEMY XUMUYECKUX
3/1EMEHTOB JINZ) MeHpeneesa,
3aKOHOMEPHOCTU N3MEHEHNSA

XUMUYECKUX CBOWCTB 3/IEMEHTOB U UX
COeAMHEHW No Neprogam 1 rpynnam;
Tennosoi APdekT  XMMUYECKUX
peakumi, TEePMOXMMUYECKME
YPaBHEHNS;

Tunbl 1 CBOMCTBA XMMNYECKNX CBSA3el
(koBaneHTHas, MOHHas,
MeTa/l/IMYecKas, BOAOPOAHasA);

®PopMbl  CYLLECTBOBAHUSA XUMUYECKMX
3/1EMEHTOB, COBPEMEHHbIE
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NpeLCTaB/eHNs 0 CTPOEHNI aTOMOB;
XapaKTepHble XWMUYECKMe CBOICTBA
HEOPraHNYeCKNX BELLECTB Pa3/IMUHbIX
K/1accoB.



2 CTPYKTYPA N COAEPXAHWE YUYEBHOW ANCLUUMANVHbI

2.1 O6beM yyebHOWN AUCLUNNNHBI U BUAbI y4eOHON paboTbl

Bup y4ebHo paboThl O6beM B vacax
O6bem ob6paszoBaTesibHOM NporpaMmbl yH4eOHON ANCUUNANHbI 116

B T.4. B (hOpMe NPaKTU4eCcKoli NogroToBKN 68

BT. 4.

TeopeTMYecKoe 0by4eHue 48
nabopatopHble paboThbl 30
NpaKTUYecKne 3aHATUA 38

CamocTosTensHaa paboTa
KoHcynbTauyum 2
MpomMeXXyTo4yHasi atTecTalumsa 3K3aMeH 6



2.2. TemaTuyeckuii NnaH 1 cofepyaHune y4e6HoN ANCLUNINHBI

HanmeHoBaHue
pa3fenoB v Tem

1
Tema 1 OcHOBHbIe
MOHSATUS N 3aKOHBI
XUMUN

Tema 2 CTpoeHue
aToma u
NepuoanNYecKnii
3aKOH U
nepuoanyeckas

cnuctemMa XMMmM4eCKnx

anemeHToB A.U.

CopepxaHue y4ebHOro matepuana 1 opmbl OpraHusaumm gesaTenbHOCTH
obyyatounxcs

CofepxaHue y4ebHOro matepmana
1.0cHOBHbIE 3aKOHbI XUMUK: CTEXMOMETPUA. 3aKOH 3KBUBE/IEHTOB,
HaXOX/eHVe 3KBNBANIEHTHOW MacCbl OKCUAOB MAPOKCUA0B U KUC/OT.

2.3aKOH COXPaHeHMst MacChl BELLECTB. 3aKOH MOCTOSIHCTBA COCTaBa BELLECTB
MO/NEKYNSPHOI CTPYKTYpbl. 3aKOH ABOrafpo v CNeACTBUS UX HEFO.

B TOM umcne npakKTUYEeCKNX 3aHATUIA 1 NabopaTopHbIX paboT
MpakTnyeckoe 3aHaTMe 1 PacuyeTHble 3afaun Ha HaxX0X/AeHNe OTHOCUTENbHOM
MOJIEKY/IIPHOI Maccb!.

MpakTnyeckoe 3aHATHE 2 PacyeTHble 3aa4n Ha HaXx0oXaeHe MacCoBOW 0NN
XUMWYECKNX 3/1EMEHTOB B C/I0)KHOM BELLIECTBeE.

MpakTnyeckoe 3aHATUE 3 PelleHWe 3a4ay Ha MacCoBYHO A0/10 KOMMOHEHTOB
CMecum.

MpakKTnyeckoe 3aHATHE 4 PellieHne pacyeTHbIX 3a4a4 Ha 06BEMHYHO 0/1H0
KOMIMOHEHTOB CMECHU.

MpakTnyeckoe 3aHATHE 5 OnpefeneHne KoMYecTBeHHOro COCTasa CMECH.
CamocToaTesibHaa paboTa obyyatowmxcs

CogepxaHue yuebHOro matepuana

1.Mepvioanyeckmnin 3akoH B opmynunposke .M. MeHaeneesa n CoOBpeEMeEHHaS
(hopmynupoBka. NMeprognyeckas cucTeMa XMMUYECKNX 3/1eMeHTOB,
rpapmyeckoe 0TobpaXkeHWe NepuoAnYeckoro 3akoHa. CTpykTypa
Nnepuoanyeckom Tabnmupl: Nepuoabl U rpynnbl. MNepruoanyeckunii 3aKoH 1
CUCTeMa M CTPOeHWe aToMa. PU3NYECKMIA CMbIC/T NMOPSAKOBOro HoMepa
3/1IeMeHTa, HOMEpOB rpymnmnbl 1 Nepuoaa.

O6bem, akag. u/
B TOM 4uCne B
hopme
NpaKTU4YecKom
noAroTOBKM,
akag u
3
14/10
4

10

16/8
10

Koabl KOoMneTeHUNI ,
hopMuMpoBaHUIO
KOTOPbIX
crnoco6ecTByeT
3/IEMEHT NporpamMmmbl

4
OKO01,0K 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, OK 09,
NK 1.1, MK 1.2, NK
1.3, MK 1.4, MK 3.3

OKO01,0K 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, OK 09,
MK 11, MK 1.2, NK
13, MK 14, TK 3.3



MeHpeneesa u
CTPOeHWe aToma.
CTpoeHue BeLLecTBa.

Tema 3 Xumunuyeckme
peakuumu

2. Mepunognyeckoe N3MEHEHVE CBOCTB 3/1EMEHTOB: pafivyca aToma; aHeprum
NOHM3aLUN; 3NEKTPOOTPULIATENBHOCTW.

3.MpyYrHBI U3MEHEHNA METASITIMYECKUX N HEMET/ITMYECKMX CBOMCTB
3/1IEMEHTOB B rpynnax v nepuogax. CocTtasfieHVe 3/1eKTPOHHbIX U 3MIEKTPOHHO-
rpamyeckmx opmys1 aTOMOB XMMUYECKNX 3/IEMEHTOB.

4. TUNbl XMUYECKO CBA3N

5. Tvnbl KPUCTAITNYECKNX PELLETOK.

B TOM uuncne npakTUYeCcKUX 3aHATUI 1 nabopaTopHbIX paboT
MpakTnyeckoe 3aHATVE 6 PelleHne yNpaXKHEHWI Ha COCTaB/IeHNe 3/1eKTPOHHBIX
W 3NEKTPOHHO-rpadmyeckmx hopmMy aTOMOB XMMUYECKUX (HOPMYN U
onpefeneHne NX BasIEHTHbIX BO3MOXHOCTEIA.

MpaKTnyeckoe 3aHATVE7 BbINONHEHVE YNPaXKHEHWIA N0 XapaKTePUCTUKE XM
NYECKMX 3/1EMEHTOB N X COEAMHEHUI MO UX NOSIOXEHWNIO B NEPUOSNYECKON
cucTeme.

MpakTunueckoe 3aHATHe 8 OnpeaeneHne TUMNOB XMMUYECKOI CBSA3N.
MpakTnyeckoe 3aHATME 9 OnpeneneHne TUMOB KPUCTIIMYECKUX PELLIETOK.
CamocToaTelbHaA paboTa 0by4aroLLmxcs

CogepxxaHue yue6Horo matepuana

1. Knaccugmkaums XMMUYeCKNX peakLnii B HeOpraHn4eckom Xmmmn. MoHsATre
0 XMMWYECKOI peakLmn, no Tenn0BoMy 3PPeKTy (3K30- 1 SHAOTEPMUYECKME);
no ¢hase (romMo- 1 reTeporeHHbIE); No HanpaeneHno (06paTMble U
HeobpaTuMbIe); MO MCNOMb30BAHUIO KaTan3aTopa (KaTtaIMTUYeckme u

HeKaTaIUTUYECKIE); N0 MeXaHN3MY (PafuKarbHbIe, MONEKYNSPHBIE N UOHHBIE).

2. CKOpPOCTb FOMO- 1 FeTeporeHHbIX XMMUYECKNX peakLuuii 1 hakTopbl
BNVSIIOLLIVE Ha Hee.

3. Peakuun, nayupme 6e3 n3MeHeHns Ka4eCTBEHHOIO COCTaBa BELLECTB:
annoTponm3aums 1 nomepusaums. Peakumum, naylume ¢ M3MeHeHWEM COCTaBa
BELLIECTB: MO YMCNY 1 XapaKTepy pearvpyoLlmx 1 06pasyoLmxcs BELLECTB
(paznoXkeHus, coeiMHEHNS, 3aMeLLeHNs, 0OMeHa); N0 M3MEHEHUIO CTeMNeHel
OKMCNEHWS 3N1EMEHTOB (OKMUCNMTENbHO-BOCCTAHOBUTE/bHbIE U HE
OKNC/ITENbHO-BOCCTAHOBUTENbHbIE PEAKLNN);

26/18 OK01.0K 02, OK 03,
8 OK 04, OK 05, OK 06,
OK 07, OK 09,
MK 11, MK 1.2, MK
13, MK 14, MK 3.3



Tema 4 PacTBopbl.
DneKTponuTUYeckas
Amccoumaums

4. TennoBoi 3PMEKT XMUMNYECKNX peakLmit. TepMOXMMUYECKME YpaBHEHUS.

B TOM uncnie npakKTUYeCcKMNX 3aHATUI 1 nabopaTopHbIX paboT
MpakTnyeckoe 3aHATHE 10 PelleHne ynpaxHEHUA N0 TEPMOXUMUYECKIM
YPaBHEeHUAM.

MpakTnyeckoe 3aHATMe 11 PelleHre ynpaxKHeHWA Ha CMELLEHNE XMMUYECKOT O
paBHOBECKSA C MOMOLLIbIO TEMMNepaTypbl, AaBNEHUA U KOHLEHTpauun
NabopaTopHoe 3aHATUE 1 XMMNYECKME peakLmmn B HEOPraHNYeCKoM XMmmn
NabopaTopHoe 3aHATUE 2 CKOPOCTb XUMMUYECKNX PeaKLinii

Na6opaTtopHoe 3aHATUe 3 TennoBoli ahHEKT XUMNUUECKUX PEAKLIIA.

JabopaTopHoe 3aHATUE 4 KaTannTuyeckme peakuymn.
JNabopatopHoe 3aHATUe 5.06paTrMble 1 HeobpaTMble peakLui

JNaGopaTopHoe 3aHATUE 6 FOMOreHHbIE 1 reTeporeHHble peakLym

JNabopaTopHoe 3aHsTHE 7 Peakumm obmeHa.

CamocToaTenibHaa paboTta obyvarLimxcs

CogfiepXaHue y4ebHoOro matepuana
1.MoHsATMEe 0 pacTBOpax. Cnoco6bl BbIPAXKEHMS KOHLEHTPaLIMKN PacTBOPOB.

2.Teopusi aNEKTPONUTUYECKON anccoumaumnmn. MexaHnsm auccoumaumm
BELLECTB C Pa3/IMYHbIMU TUNaMMU XUMUYECKMX CBA3E. OCHOBHbIE MOIOXKEHMS
TEOpUN 3NEKTPOIUTMUYECKOR anccoumaumnn. CTeneHb 3NeKTPONUTNYECKOIA
amccoumaumnm 1 (hakTopbl ee 3aBUCUMOCTMN.

3. Cpefa BOAHbIX pacTBOPOB 3/1EKTPONUTOB. BOAOPOAHbIN NOKa3aTens.

4.Peakummn obMeHa B BOAHbIX pacTBOpax 3/M1eKTPOSIMTOB.
5. M'naponm3 Kak 06MeHHbI npoLiecc.

B TOM uncne npakTUYecKnx 3aHATUIA N nabopaToOpHbIX paboT

MpakTnuyeckoe 3aHATMe 12 PelleHre yNpaxXHeHW Mo coCTaBNeHUIO
MOJIEKYNIAPHBIX Y MOHHBIX YPaBHEHI

MpakTnyeckoe 3aHsATUE 13 TmMaponmnsa conen.

MpakTnyeckoe 3aHATMe 14 PelleHue 3aa4 Ha HaXoX/eHne MaccoBOi J0/u
pacTBOPEHHOr 0 BELLECTBA, M MOMIAPHYHO KOHLIEHTPaLMIO pacTBopa.
JlabopaTopHoe 3aHATME 7 DNEeKTPONUTMYECKas Auccoumauns

18

N DN DN DN DN

24/14
10

14

OKO01,0K 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, OK 09,
MK 11, MK 1.2, MK
1.3, MK 1.4, MK 3.3



Tema 5.
OKUCNTENBHO-
BOCCTaHOBUTE/b-HblE
peakLuK, OCHOBbI
3NEKTPOXUMUM.

Tema 6. OCHOBHbIe
Knacchbl
HeopraHN4YecKnx
BELLECTB U MX
CBOWCTBA

JlabopaTopHoe 3aHATMe 8 Peakums MOHHOIO 06MeHa

JlabopatopHoe 3aHsTe 9 Peakumsi MIOHHOro 06MeHa 1 yCnoBms UX NPOTEKaHWS
[l0 KOHLLa.

JNabopatopHoe 3aHsTe 10 Maponus coneil.

CamocToaTe/lbHasA paboTa 0by4aroLLmMxcs

CopepxaHue yyebHoro matepmana

1.0kncnnTensHO-BOCCTaHOBUTENbHBIE peakLmn. CTeneHb OKUCIEHNS.
BoccTaHoBuTeNM 1 okucinTenn. OKUCIEHWe 1 BOCCTaHOBNEHNE. BaxkHeliwme
OKWUCNNTENN 1 BOCCTaHOBUTENN.

2.MeTofbl COCTaB/IeHNst YpPaBHEHWUIA OKUCIUTENIbHO-BOCCTaHOBUTENbHbIX
peakuuii.

3.MeTo[, 3neKTPOHHO-MOHHOI0 6anaHca. BnvsHme cpefpl Ha NpoTeKaHue
OKUC/NTENIbHO-BOCCTAHOBUTE/IbHBIX NPOLLECCOB.

4. DNeKTponn3 pacrnnaBoB M BOLHbIX pacTBOPOB 3/1EKTPO/IUTOB.

B TOM uuncne npakTUYeCKNX 3aHATUIA U nabopaTopHbIX paboT
MpakTnyeckoe 3aHATNE 15 PelleHne ynpaKHEHUI Ha MCMONb30BaHME
3/1IEKTPOHHO-MOHHOr0 MeTofa pasbopa OBP.

MpakTnyeckoe 3aHATHE 16 PelleHne ynpaxXHeHNn METOAOM 3M1IEKTPOHHOI0
6anaHca OBP.

MpakTnyeckoe 3aHATUE 17 PelleHne ynpaKHeHW Ha COCTaBieHne
3NEKTPOAHbIX MPOLECCOB NPOTEKAIOLLMX MPY 31EKTPOSIN3E PaCTBOPOB COJIEN U
LLLeNOYENA.

NabopaTopHoe 3aHsTHEe 11 OKUCANTENIbHO-BOCCTAHOBUTE/bHbIE PeakLmM.

Cogaep>xaHuve y4e6HOro maTepumana
1.XapakTepHble CBOCTBA OCHOBHbIX K/1aCCOB HEOPraHMYeCKMNX BELLECTB.

2.KauyecTBeHHble peakLmmy HeopraHNYeCcKo XMMUN 3/1IEMEHTOB TNaBHbIX
noArpynnm.

3.KauecTBeHHbIe peakLuy HEOPraHUYECKOI XM 3/1EMEHTOB MOGOYHBIX
noArpynnm.

16/8

(o0}

18/10

OKO01.0K 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, OK 09,
MK 11, MK 1.2, MK
13, MK 14, MK 3.3

OKO01,0K 02, OK 03,
OK 04, OK 05, OK 06,
OK 07, OK 09,
MK 1.1, MK 1.2, MK
13, MK 14, MK 3.3
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4.CBoIACTBa aKTVHOM/0B W NaHTaHOWAOB

B TOM umncne npakTUYeCcKNX 3aHATUI 1N nabopaTopHbIX paboT
lMpakTnyeckoe 3aHATHE 18 PelleHne pacyeTHbIX 3aay Ha NpyMMecu
MPaKTUYECKUIA BbIXOL NPOAYKTa.

[MpakTnyeckoe 3aHATME 19 PellieHne pacyeTHbIX 334a4 Ha BbIBOA,
MOJIEKY/IIPHOI (DOPMY/ibl BELLLECTB Y MUHEPASIOB.

NabopaTopHoe 3aHsATMe 12 KayeCTBeHHbIe peakLMn HEOPraHNYeCKo XUMUN.
NabopaTopHoe 3aHATNE 13 OCHOBHbIE K/1aCChbl HEOPraHNYeCKNX COeAUHEHWIA.

NabopatopHoe 3aHATUE 14 CBOINCTBA 3/1EMEHTOB MOGOYHOW NOArPYNMbI
JlabopaTopHoe 3aHATMe 15 TeHeTnYecKas CBA3b MeXay Knaccamu
HEOpPraHNYeCKNX COeUHEHNIA.

CamocToATenbHasa paboTa

KoHcynbTaymu

MpoMeXxyTouHasi aTTecTayms

Bcero:

10

o NN

126

1



3 YC/TIOBUA PEANTN3ALNM YUYEEHOW ANCCLUMNTNHDBI

3.1 Ansa peanusaumm nporpammbl y4e6HOMW UCUUNINHBI LOKHbI 6bITb
npesycMoTpeHbl creaytoLine cneymanbHble MoOMeLLeHNs:

KabuHeT «OBLWenpouibHbIX AUCUMMIMH 1 NPOECCUOHaIbHBIX MOZY/e», OCHALLEHHbIA B
COOTBETCTBMM C W. 6.1.2.1 NpvMepHOI 06pa30oBaTe/IbHON NporpaMmbl No cneyyanbHocTy 18.02.05
Mpon3BOACTBO TYromnjiaBKNX HEMETA/IINYECKMX U CUNMKATHBIX MaTePUaioB 1 U3AENNIA.

I CneuvnanusmpoBaHHass Mebeslb U CUCTEMbI XPaHEHUSA
OcHOBHOe 060pyfoBaHune
Crton npenogasarens
CTyn KOMMbKOTEPHBIi
CT0/bl y4eHnYeckme
CTynba yyeHnYeckue
Jocka menosas (MarHUTHas)
CTennax KHWKHbIN
PeuupKynaTop Bo3gyxa 6akTepuumaHbIi
Y®-namna
Il TexHnyeckune cpeactea
OcHOBHOe 060pyaoBaHue
1 TlepCoHa/IbHbIA KOMMbBIOTEP C MAKETOM JINLEH3MOHHOIO 1 CBOGOAHO PacnpoCTPaHEHHOro
nporpaMmMHoOro obecreyeHus:
- onepaLmoHHas cuctema
- aHTMBMpycHoe MO
- O(DMCHBI NaKeT
- apxmBaTop
- bpaysep
2  [lpoekTop
3 TlpuHTep, ckaHep (MPY)
4 Ayauno KO/IOHKMK
5  OkpaH
il
1

Nk, oo d~wWN R

ONONTHUTENIbHOe 060pyfoBaHne
MegauumHCKas anTeuka
111 JeMOHCTpaynoHHble y4ebHO-HarnsagHble nocobmsal
OcHoBHoOe 0bopypoBaHue
1 Mogenn, npuéopbl 1 Habopbl A1 MOCTAHOBKWM AEMOHCTPALMOHHOIO M YYEHUYECKOro

NabopaTOPHOro 3KCMEPUMEHTA.
2 KomnnekT y4e6HO-HarnsagHbIX NoCoOuii.

JlononHnTenbHoe 060pyaoBaHMe

3.2 "uhopMaumoHHOe obecneyeHne peannsaunm nporpaMmmeol

Ona  peannzaumm nporpammbl  O6M6IMOTEYHbIA  (DOHA 006pa30BaTeNlbHOM OpraHM3aLmm
JOMKEH UMETb MeyaTHble W/WAN 3MEKTPOHHbIE 00pa3oBaTe/ibHble U MHOPMALMOHHBIE PeCypChl,
AN MCNoMb30BaHMS B 0bpasoBaTenbHOM mpouecce. Mpy opmmpoBaHumn 6mMbanMoTeyHoro hoHaa
obpa3oBaTe/lbHOI OpraHu3almeid BbIGUPaeTCs He MeHee OAHOI0O M3AaHus U3 MePeYUCIEHHbIX HIKE
MeyaTHbIX M3haHWii 1 (1K) 3NEKTPOHHBIX M3OAHWIA B KayeCTBE OCHOBHOrO, MpW 3TOM CMMCOK
MOXET ObITb JOMO/IHEH HOBLIMW U3AaHUAMM.

1Mpun chopmmposanmm MOTM nHopmauna oTobparkaeTcsa Npu HEO6XOAUMOCT L.
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3.2.1 NeyaTHbIe N3paHNA

1. O6Lwas 1 HeopraHmyeckas xuMus. YuebHuk gna Cro. 2-e usg, crepeotunHoe / M.M.
Kapraes. CpeaHee npogeccroHansHoe obpasoBaHue (JlaHb). CI16.: M3aatenscTBo «/laHb». -2023
- 276¢. - ISBN 978-5-507- 46508-8. - TeKCT: HENOCPeACTBEHHbIN.

2. HapbiwkumH ., OcnHa M. O6Lwas n HeopraHuyeckas XMMmns. Y4ebHuk. M.

M3paTenbCckuin LEHTP «Akademus», 2019 - ISBN 978-5-4468-8333-2. -

TeKCT: HeNnocpeACTBEHHBIIA.

3. labpuenaH O.C. Xumusa ans npodeccuin n cneumanbHOCTen TEXHUYECKOr 0

npocunsa (10-e n3g., ucnp.) y4ebHuK. - M.: MI3gatenbCkuin LEHTP «Akagemus», 2022 -
272c. - 1SBN 978-5-0054-0476-3. - TeKCT: HeNnoCpeACTBEHHbIA.

4. EpoxuH KO.M. Xumus ans npogeccuid 1 cneupanbHOCTed TEXHUYECKOro U

eCTECTBEHHO-Hay4HOro npounein (8-e n3g,) y4ebHuk. - M.: N30aTensCkuil LeHTp
«Akagemus», 2021 - 496c. - ISBN 978-5-4468-9909-8. - TeKCT: HernoCpeACTBEHHbIN.

3.2.23NeKTPOHHbIe N3faHna (3NeKTPOHHbIE Pecypchbl)

L ApTemeHko A.W. OpraHuyeckas XxmuMus [SNeKTPOHHbIA pecypc]: y4yebHuk/
A.N.ApTeMeHKo,- 5-e n3g., ucnp,- Mockea: KHOPYC,2018.- 536¢,- (CpeaHee npodeccnmoHansHoe
o6pasoBaHme). ISBN 978-5-406-05331-7.- Pexxum goctyna: https://wvviv.book.ru/book/924050.html
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4. KOHTPO/Ib M OLJEHKA PE3Y/JIbTATOB OCBOEHWA YUEBHOW ANCLUNMNINHbI

PesynbTaTbl 00y4YeHUSA
3HaTb:
- 'vgponus conei, anekTponun3
pacrnnaBoB M pacTBOPOB (COsen 1
Lienoyen);
- [Aunccoumaunio aneKTponnToB B
BOAHbIX pacTBOpax, CU/IbHble U cnabble
3NIEKTPONUTDI;
- Knaccudgmkayms Xummyeckmnx
peakuuil 1 3aKOHOMEPHOCTM M1X
npoBeaeHNs:;
- O6patnmble 1 HeobpaTHMbIe
XUMUYECKMe peakLumm, XMMNYecKoe
paBHOBECKE, CMELLEHME XMMNYECKOr0
paBHOBECUA NOJ, AeCTBUEM Pa3/INUHBIX
(haKTOpOB;
- O6LLyt0 XapaKTePUCTUKY XUMUYECKNX
3/1EMEHTOB B CBA3M C UX MOJIOXEHNEM B
NepUOANYECKO CUCTEME XUMUYECKIMX
anemeHToB A.. MeHpeneesa,
- OKuMCNnTeNIbHO-BOCCTaHOBUTE/IbHbIE
peakuun, peakumm NOHHOr0 06MeHa;
- OCHOBHbIE NOHATUSA N 3aKOHbI XUMUW;
- OCHOBbI 3M1IEKTPOXUMUN;
- MeproanyecKmnin 3aKoH 1
NepuroLNYECKYHO CUCTEMY XMMUYECKUX
anemeHToB [./1. MeHpaeneesa,
3aKOHOMEpPHOCTW U3MEHeHUA
XUMUYECKMNX CBOMCTB 3/1EMEHTOB U UX
COefIMHEHMIA MO MepuogamM 1 rpynnam;
- Tennooi 3ththeKT XUMNYECKNX
peakuuii, TEPMOXUMUYECKME YPaBHEHNS;
- Tunbl N CBOWCTBA XMMUYECKNX CBA3EN
(KoBaU1eHTHasA, MOHHas, MeTa/l/IMYeCKas,
BOAOPOAHasA);
- ®Popmbl CyLLLECTBOBAHUSA XUMUYECKMX
3/1eMEHTOB, COBPEMEHHbIE
npescTaBNeHns 0 CTPOEHUN aTOMOB;
- XapaKTepHble XMMUYECKME CBOMCTBA
HeopraHN4ecKnx BELLECTB Pas/IMyHbIX
KNaccoB.
YMeTb:
- [aBaTb XapaKTepuUCTUKY XMMUYECKNX
3/1EMEHTOB B COOTBETCTBUM C UX
MOJIOXKEHNEM B NEPUOANYECKON CUCTEME;
- Wcnonb3oBaTb nabopaTopHyto nocyay
N 060pyaoBaHuE;
- Haxoautb MonekynspHyto opmyny
BELLeCTBa;

KpuTepuu oLeHKuK
OnpepeneHne CBOMCTB

PacTBOPOB CO/elt M pacrnaBoB.

OnpeneneHne CBOCTB
3NEKTPOSINTOB.

BblisiBNieHVe 3aKOHOMEPHOCTEiA
NPOTEKaHUA XUMUYECKNX
peakuuii N XxapakTepPHbIX UX
CBOWCTB.

PacyeT XMMUYeCcKunx opmy.
PacyeT MONSPHOIA Maccbl 1
cocTaBa BeLLecTB.

PacuyeT N0 XMMUYECKNM
YpaBHEHUAM pacyeTHbIX 3ajau
Ha NPaKTUYECKNIA BbIXOA
NpoAyKTa, MpUMeCei, BbIBOA
MOJIEKYNAPHOM (hopMYy /bl
BELLIECTB 1 MMHEPAsIOB.
JeMOoHCTpaums XUMUYECKNX
ONbITOB A1 BbISIBNEHUS
XUMWUYECKMX CBOWCTB K/1acCoB
HeopraHM4YecKnX CoeJUHEHNIA.

PelleHMe npakTUYecKnx
YNPaXXHEHNIA Ha 3aBUCUMOCTb
CBOMCTB XMMUYECKNX 3/IEMEH-
TOB OT WX MOMOXEHUS B Nepu-
O/INYECKOI CUCTEME, U 3aBU-
CUMOCTb CBOMCTB BELLECTB OT
NX CTPOEHMS.

MeToAbl OLEeHKHN
OueHka
npenogasaTens
pesy/bTaToB
BbIMO/IHEHNS
MPaKTUYeCKNX
paborT.

OueHka
npenojasartesis
pesy/bTaToB
BbINOJTHEHUA 1
3aLmThbI
nabopaTopHbIX
paborT.

OueHka
npenogasaTens
MUCbMEHHbIX
CaMOCTOATE/TbHbIX
paboTbl.
ViHTepnpeTauus
pesy/ibTaToB
HabnoaeHNIA 3a
[eATeNIbHOCTHHO
obyuvatoLLerocs B
rnpovecce 0CBOEHUA
npegmera.

OueHka
npenogasaTens
pe3ynbTaToB
BbIMO/THEHWS
MpPaKTUYeCKMX
paborT.

OueHka
npenogasaTens
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- TMpUMeHATL Ha NPaKTUKe Npasua [leMOoHCTpaLys BnafeHus

6e3onacHol paboTbl B XMMUYECKOW HaBblkaMu 6e30nacHol paboTbl
nabopatopuu; C NabopaTopHOI NoCy A0 1

- [1pUMEHsTb OCHOBHbIE 3aKOHbI XMMUU npréopamm B XMMUYECKOM

AN151 peLleHns 3aga4 B 061acTu nabopaTopuu.

NPoheccnoHanbHON AeATeNbHOCTHY;

- [MpoBoanTb KayeCTBEHHbIE peakLumn Ha
HeopraHu4eckue BeLLecTBa U NOHBI,
OTAENbHbIe KNAacChl OPraHNYeCcKmX
COEIMHEHWIA;

- CocTaBnsiTb YpaBHEHNS peakLuid,
NPOBOAUTL PacyeThbl MO0 XUMUYECKUM
(hopMynam 1 ypaBHEHUSM peakLmu;

- CocCTaB/ATb 3NEKTPOHHO - MOHHbIA
6anaHc OKUCANTENbHO-
BOCCTaHOBUTE/bHbIX MPOLIECCOB.

pe3ynbTaToB
BbIMOJIHEHNSA 1
3aLmThbl
nabopaTopHbIX
paborT.

OueHka
npenojasatens
MUCbMEHHbIX
CaMOCTOSATE/TbHbIX
paboTbl.
VHTepnpeTauus
pe3ynbTaToB
Hab/oAeHNIA 3a
[eATeNbHOCTHHO
obyuvatolLerocs B
npoLecce 0CBOEHUS
npegMera.
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