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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMIINHBI

C2. b.6 HeopraHu4yeckasa xumus

1. WWudbp v HammeHoBaHue cneuunanbHocTU: 30.05.01 MegumumnHckas Buoxmmms
2. Npodunb nogroToBku/cneumanusayms:

3. KBanudukaums (cteneHb) BbINYCKHUKA: crneunanuct

4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowas 3a peanmsaymio AUCLUUNIUHDbI:

kadegpa obLuen n HeopraHN4YeCckom XMMnm

6. CoctaBuTenb nporpammbl: CemeHoB Buktop Hukonaesuy, npodeccop kadepsl
obLen n HeopraHMYeCKon XMMUN, AOKTOP XMMUYECKMX HayK, npodeccop

7. Mporpamma pekomeHaoBaHa: HMC xumudeckoro cakynbTeTa, npotokon Ne 5 ot
24.05.2018 .

8. YuebGHbIn roa: 2018/19 Cemectp(bl): 1



9. Llenu 1 3agaym y4e6HOM ANCLUNIINHDI:

Uenb guncuunnuHbl:  PaccMOTpeHne OCHOB COBPEMEHHbLIX nNpeacTaBneHnn o
CTPOEHUN BeLecTBa, U3y4yeHne BaXHEWLINX 3aKOHOB N TEOPUM HEOPraHUYECKON XUMUMU,
KOJTIMYECTBEHHbIX XapaKTEPUCTUK SABFIEHNA 1 NPOLLECCOB, YCNOBUN OCYLLECTBNEHUS XUMMU-
YeCKMX peakumn, BO3MOXHOCTU ynpaBneHus rnyouHonm mx npoTekaHnsd. dopmmupoBaHme
HaY4YHOro MbILLSIEHNS, HABBLIKOB MPAKTUYECKOrO UCMOSb30BaHUS TEOPETUYECKUX 3HAHUN
AN peLUEeHnst KOHKPETHbBIX XUMUYECKMX 3aday. 3adavv OUCUMMANHBL: 3anoXnTb OCHOBbI
npodeccuoHanbHOM MOArOTOBKM MO XUMMUU, OCYLLECTBUTb MEPEXOA OT KayeCTBEHHOIO
onucaTtesibHOro nogxoda u3yyvyeHus npeameTra K KONMMYECTBEHHbIM MpeacTaBrieHUsM B
XUMUU; - PACCMOTPETb OCHOBHbIE 3aKOHbI U NPEeACTaBEHNA XUMUUK; - OCBOUTb TEOPUIO U
Hay4YUTbCS MPUMEHATb Ha NMPaKTUKe y4YeHe O BeLleCTBE U XMMUYECKUX npoLeccax; - usy-
YNTb OCHOBHbIE CBOMCTBA XUMMUYECKUX IMIEMEHTOB WU BaXKHEWLLMX HEOPraHU4eCKUX co-
€JNHEHUN.

10. MecTo y4yebHOM aucumnnuHbl B cTpykType OOI: ancumnnmHa oTHOcUTCS K 6aso-
BOW 4YacTM MaTeMaTU4YECKOro N ectecTtBeHHOHay4Horo umkna (C2.65.6).

HOucumnnuHa nsyvaetca B 1 cemecTtpe 1 Kypca, npefwectsyowmnx gucumnnmH BO
He umeeT 1 6asnpyeTca Ha 3HaHMAX MO XMMUK B ob6beMe heaepanbHOro KOMMOHEHTa ro-
CyAapCTBEHHOro cTaHgapTa OCHOBHOro obuero obpasoBaHus.

[Mony4yeHHble 3HaHWA CTYAEHTbl AOMKHBI YMETb MCMOMb30BaTh NpU nocneayrLwem
N3yYeHUn ONCLUMNINH: on3nyeckast XMMusi, opraHndeckasa Xmummns, dpapmMakonorus.

11. MnaHupyemMble pe3ynbTaTtbl 00y4YeHUs no AaucuunnuHe/moayno (3HaHusA, yme-
HUS1, HaBbIKWU), COOTHECEHHbIe C NfIaHupyeMbIMU pe3yribTaTaMu OCBOeHUsi obpa3o-
BaTefIbHOW NporpamMmmbl (KOMNEeTEHLUAMU BbIMYCKHUKOB):

KomneTteHuus lMnaHnpyemble pesynbTaTtbl 06y4eHns
Kog HasBaHue
CMOCOBHOCTL U FOTOBHOCTb | - 3HaTb POSib XMMUKU B €CTECTBO3HAHUN, ee CBA3b C APYrMMM ec-
MK-1 | BbIABNATL  €CTeCTBEHHOHAy4- | TECTBEHHbIMU Haykamu (buonorven) n MeauumMHOW, 3HavYeHne B
HYI0 CYLHOCTb Npobnem, BO3- | XW3HU COBPEMEHHOro OOLecTBa; BaKHeWWwne XMMuyeckue mno-
HUKaLWMX B Xxode npodec- | HATUS U OCHOBHbIE YYEHUS: O CTPOEHUM aTOMOB M MOIEKYr; ne-
CUOHanbHOW  OEesATEeNbHOCTH, | PUOANYECKOM W3MEHEHUN CBOWCTB 3NEMEHTOB; XMMWUYECKOM
aHanusmpoBaTb  pesyrnbTaThl | npouecce (XMMUYEeCKON TEPMOAMHAMUKE U XUMUYECKOW KMHETU-
€CTECTBEHHOHaY4HbIX, MEANKO- | Ke)
Ouronornyecknx, KNMHUKO - Au-
arHoCTU4eCKUX UccrnefoBaHUn, | - yMeTb UCNOMb30BaTb 3HAHUS TEOPETUYECKMX OCHOB XMMUU AN
ucnonb3oBaTtb 3HaHUS OCHOB | OOBbACHEHMS CBOWCTB BELLECTB U peakLui, B KOTOPbIX OHU y4va-
NCUXOMNOrMN YeroBeka U MEeTO- | CTBYIOT; MPUMEHSITb 3HaHMSA B 0OMacTM XUMUW ONS OCBOEHWS
AOB MNejarorvku B CBOeW Npo- | NpodeCcCMoHanbHbiX AUCLMNNNH U pelueHns npodeccMoHanb-
deccuoHanbHOM  AeATeNbHO- | HbIX 3a4ay;
CTW, COBEpLUEHCTBOBATbL CBOU
npodeccuoHanbHble 3HaHUS W | - BNagetb metogamu 6e3onacHoro obpalleHnsi ¢ XMMMYeCcKUuMm
HaBbIKW, OCO3HaBas NPW 3TOM | BeLleCTBaMM C y4eTOM UX (PU3NYECKMX U XMMUYECKUX CBOWCTB
ONCUUNNUHAPHYD, agMUHUCT-
paTuBHYIO, rpaxgaHcko-
NpaBOBYIO, YrOMOBHYK OTBET-
CTBEHHOCTb
MK-2 | cnocoBbHOCTL U TFOTOBHOCTb K | - 3HaTb: OWOMOrMYecKyld pofib 3NIEMEHTOB U MX COEAVMHEHWMN,
aHanu3y MeOUUWHCKOW  WH- | peakuMOHHY CNOCOBHOCTL BELLECTB.
dopmauum npy NOMoOLLM cuc-
TEeMHOro nogxoga, K BOCMPW- | - YMETb BbIMOMHATE XUMUYECKMIA IKCMEPUMEHT MO MOMYyYEHUIO
ATUIO MHHOBAaLMWA B LENAX CO- | KOHKPETHbIX BELLEeCTB, MX pacno3HaBaHWio; OOBbACHATb Habnto-
BEpPLUEHCTBOBAHMS CBOEeV | JaeMble SBMEHUS, MOATBEPXAaTb WX YPaBHEHWSMU peakuun,
npodeccuoHaneHon aesTenb- | NPOBOAUTL pacyeTbl, 060CHOBbLIBATb BbIBOALI MO paboTte; npo-
HOCTW, K MCMONb30BaHUIO MO- | BOAUTb MOWCK XUMWYECKOW MHopMauum € MCNoNb30BaHUEM
NYYEHHbIX TEOPETUYECKUX, ME- | pa3NNYHbIX MCTOYHUKOB (CMPaBOYHbIX, HAYYHbIX M Hay4HO-




TOANYECKUX 3HAHUN U YMEHUN
no dyHoaMeHTanbHbIM ecTe-
CTBEHHOHAY4HbIM, MeauKo-
OMonornyecknm, KnmHUYEeCKUm
W cneumanbHbIM (B TOM 4ucre

OVMOXMMUYECKMM)  OUCUMMIn-
Hawm, B Hay4Ho-
nuccnegoBaTenbCckon, ne4ebHo-
JnarHocTuyeckon, neparoru-

YeCcKoW 1 Apyrnx suaax pabor

nonynspHbIX U3LaHWUA, KOMMNbIOTEPHbIX 0a3 AaHHbIX, PecypcoB
WHTepHeTa).

- BNageTb BaXHENLWNMMK fIEMEHTAMMN TEXHUKN na60paTopHoro
JKCNMepnmMeHTa: Mnoyib3oBaTbCA I'IOCWJ,OVI n I'IpVIGOpaMVI, npoBo-
ONTb onepaunn B3BeLUMBaHUA, HarpeBaHuA, (bVIJ'IprOBaHVIFI,
nonyyeHnda n COGVIpaHVIFI ra3os;

12. O6bemM gucunnnnHbl B 3a4eTHbIX eauHULax/yac. (8 coomeemecmeuu ¢ y4ebHbIM

rnnaHom)

5 3a4.en. /180 .

Popma NpoOMEXYTOYHON aTTeCTalUum (3a4em/3Kk3ameH) dK3aMeH

13. Buabl yueb6HoM paboThbl

TpyaoeMKOCTb
Bua yuebHomn paboTsi Bcero [o cemecTpam
Ne cemecTpa Ne cemecTpa

AyanTOpHbIE 3aHATUSA 84 1
B TOM 4uCne: 34 1
neKkumu
npakTn4eckmne 18 1
nabopaTopHbie 32 1
CamocrTositensHasa pabota 54 1
dopma NPOMEXKYTOYHOM 42 1
aTTecTtaumm
(3a4em — 0 yac / 3k3amMeH —
36 yac.)

WToro: 180 1

13.1. CopgepxaHue AUCUUNIIUHbBI

n/n HanmeHoBaHue pasgena guc-
CopepxaHve pasgena aMCcunniuHbl
LMNSINHBI
1. Nekuun

1.1 | Xumunsa B cucteme ectectBeH- | OnpegeneHve xumum 1 ee 3agayn. PyHgameHTanbHble 3aKo-
HbIX HayK. OCHOBHbIE MOHATUA. | Hbl U TEOPUU: aTOMHO-MONEKYNAPHOE YYEeHUe, 3aKOH coxpa-
dyHaameHTanbHble 3aKOHbI U HEHWs1 Maccbl U 3Hepruun, Nepnoanveckuin 3akoH, TeOpUs Xu-
TEopUn XUMnN. MUYECKOro CTpoeHus. Xnmu4eckum anemeHT. Npoctoe Belle-
CTexnomeTpmuyeckme 3aKkoHbI cTBo. CnoxHoe xumudeckoe coeamHeHue. [a30Bble 3aKOHBbI.
XUMUN. Yuncno Asoragpo. Monb 1 mongapHas macca. CoBpemeHHas

XuMu4eckass atoMmuctTuka. AToMm, Monekyna, kpuctann. dasa.
[MOCTOSIHHBIN U NepeMeHHbIN XuMuyecknin coctaB. CTexumo-
MeTpudeckme 3akoHbl XumMumn. OrpaHuUYeHHbIN XapakTep 1 rpa-
HWULbI TPUMEHUMOCTU CTEXMOMETPUYECKUX 3aKOHOB.

1.2 | CtpoeHue aToma. NMepuoanye- | Passutne npeacraBneHuMn o CTpoeHun atoma. lNnaHetapHas
CKWI 3aKOH U nepuoandeckaa | mogenb Pesepdoppa. Teopusa bopa. CoBpeMeHHble npea-
cuctema anemenTos [1.U. CTaBrneHus o cTpoeHun aTtoma. KoprnyckynspHo-BoriHoBas
MenpoeneeBa npupoga anekTpoHa. MNoHATMEe O KBAHTOBOM MexaHuke. ATOM-

Hble opbuTtanu. XapakTepucTuka COCTOSIHUS 3MEeKTpOHa B
aToOMe KBAHTOBbIMW 4ucramn. MHOrO3MEeKTPOHHbIE aTOMBbI.
MpyvHUMNBbI 1M NpaBuna 3anosIHEHUS 3NEKTPOHaMM aTOMHbIX




opbutanen.

CTpoeHne aTOMOB M Nepuoamyeckas cucteMa XMMUYECKMX
anemeHToB. CTpyKTypa nepuogmnyeckon cuctemol. OcobeHHo-
CTW 3NEKTPOHHOIO CTPOEHWUSI U pacnosioxeHue B nepuoanye-
ckon cucteme s -, p -, d -, f — anemeHTOB. COoBpeMeHHas
dopmynupoBka NEpPUOANYECKOrO 3akoHa M ero u3ndeckuii
CMbICI. 3HaYeHne NepMoaNYECKOro 3aKoHa.

3aKOHOMEPHOCTU U3MEHEHUSI aTOMHbIX PaguycoB, 3HEPrumn
MOHN3aUNN N CPOACTBA K 3NIEKTPOHY B nNepunogax v rpynnax.

13

Teopus XMMn4eckon CBs3mn

Passutne npegcraesneHnn o xmmmudeckon ceasn. OCHOBHble
XapakTepUCTUKN CBA3U (3Heprusi, AnvMHa, HanpaBneHHOCTb).
KoBaneHTHas cBaA3b. MeTon BaneHTHbIx cBsAsen. CBoncTBa
KoBaneHTHon cBa3n. [unbpugusaumsa opbutanen. KpaTHble
cBA3N. [JOHOPHO-aKUEeNTOpHbIN MexaHu3m obpa3oBaHUsA KoBa-
NEeHTHOM cBA3N. MakcumanbHasi BaneHTHOCTb (KOBamneHT-
HOCTb) 911eMeHTOB. [1oHsATME O MeTode MOMEKYNsApPHbIX opou-
Tanen.

VoHHas cBA3b kak ogHa M3 COCTaBNALWMX pearnibHOW XUMU-
4yeckon cBA3n, ee cBoncTBa. CTeneHb OKUCTEHNS] 3NIEMEHTOB.
MeTannuyeckasi cBa3b 1 ee npupoga. CeorictBa meTannuye-
CKOW CBA3MW.

BopopogHasa cBA3b. BrnvsHue MeXMoOneKkynspHow n BHYTpU-
MOJEKYNSIPHON BOAOPOAHOM CBA3WN Ha CBOMCTBA BELLECTB.
MexmonekynspHoe  B3aumogencteume. Cunbl  BaH-gep-
Baanbca. OpueHTaunoHHOE, MHAOYKUMOHHOE W AMCNepCUOH-
HOE B3auMoJeNCTBHE.

1.4

Ob6uwme 3aKOHOMEPHOCTM NPO-
TEKaHWS XMMUYECKMX peakLmii.

CKOpPOCTb XMMMWYECKUX peakuuin 1 akTopbl, OT KOTOPbIX OHa
3aBUCUT. 3aKOH OENCTBYIOLUX Macc. 3aBMCMMOCTb CKOPOCTM
oT Temnepatypsbl. NMpaBuno BaHnT-Modda. YpaBHeHne Appe-
HWyca. OHeprust aktTueauuu peakummn. Katanus v katanusaro-
pbl. Xumundeckoe paBHoBecue. KoHcTaHTa paBHOBeCHS.
CwmelleHne paBHoBecus. MpuHumn Jle-LWatenbe. Tennoebie
appekTbl Xummdecknx peakumi. 3akoH [ecca. SHTanbnus.
OHTponusa. CeobogHas aHeprus [Mbbca. TepmognHammde-
CKUW KPUTEPUN HanpaBNeHHOCTU XMMNYECKOro npouecca.

1.5

PacTtsopebl

OnpepneneHune pactBopoB. PacTtBopbl Xuakue, TBepable, ra-
3006pa3Hble. PacTBopeHne Kak (PU3NKO-XMMUYECKUA MpO-
uecc. Xummnyeckas Teopusi pactsopos MeHgeneesa. ConbBa-
Thl, TMApaThl, Kpuctannorngpartbl. KoHUEHTpauns pacTBOpoB
n cnocobbl €€ BbipaXeHus (MaccoBas gons, obbeMHasa Jons,
MonsipHasa 4OMs, MOMsipHasa KOHUEHTpauus, MOnsnbHas KOH-
ueHTpauus). PactBopMMOCTb, (pakTopbl, BNULAOLLME HA Benu-
YMHY pPacTBOPMMOCTU. HacblleHHble, HeHachIWeHHbIE U ne-
pecblILLEHHbIE PacTBOPbI.

OnNEeKTPOnUTbLI U HEANEKTPONUTLI. Teopus 3NeKTPONUTUYECKON
anccoumaumm. CunbHble u cnabble anektponuTbl. CTeneHb
noHmn3aumm. KoHctaHTa guccouunauum criabbiX 3NeKTpOnmTOoB.
3akoH pasBegeHus OcTteanbaa. Kncrnotbl, OCHOBaHUSA 1 CONU
C TOYKM 3pPEHUS TeOopUM INEKTPONUTUYECKOW Auccoumnauuu.
AmdoTepHble rmapokcuabl.

OnekTponuTuyeckas guccounaums BoAbl. VIoHHoe npousse-
OeHve Boabl. BogopogHbii nokasatens. [MoHATME 06 nHAuka-
Topax. [NpuHUMN AeiCTBMA UHONKATOPOB.

OOMEeHHble peakumMm mexagy noHamu. Ycrosust Heobpatumo-
CTU MOHHBLIX peakuwui. MNpousseaeHne pacTesopumMoctu. Peak-
uuun HenTpanusauum n rmagponunsa. CTeneHb U KOHCTaHTa rma-
ponusa. ®akTopbl, BIMSAOWMNE HA MMMOPONIUTUYECKOE PaBHO-
Becue.

1.6

OKncnNUTENbHO - BOCCTAHOBU-
TenbHble peakumn. AnekTpo-
nms.

OkucneHne 1M BOCCTaHOBIIEHME KaK eauHbIA mpouecc. Twunbl
OKUCNNTESTbHO-BOCCTAHOBUTENbBHLIX peakunn. Metoabl ypas-
HUBaHUSA OKUCINTESNbHO-BOCCTAHOBUTENBHbIX peakunin: MeToq
3NEKTPOHHOrO BanaHca 1 MeTo nonypeakumn.




OnekTpoaHble NOTeHuManbl. JMNEeKTPOXMMUYECKUA psa Ha-
NPSYKEHUN. HanpaBneHHOCTb OKUCNUTENbHO-
BOCCT@HOBMWTENbHbBIX peakuMn. JOneKTponu3 pacnnaBoB U
BOAHbIX paCTBOPOB COSEMN.

1.7

KomMnnekcHble coeanHeHns

CoeavHeHuss nepBOro M Bbicwero nopsiaka. KomnnekcHble
coeauHeHns 1 ABOViHble comnu. CTpyKTypa KOMMMEKCHbBIX CO-
eguHeHun. HomeHknaTypa W KrnaccuduKaumst KOMMSIEKCHbIX
coeIHEHUN. YCTONYMBOCTb komnnekcoB. KOHCTaHTa HecTom-
KOCTW.

XnmMmuyeckas cBs3b B KOMMNIEKCHbIX coegnHeHnsx (no MBC).

1.8

XUMUSA 9NIEMEHTOB U UX CO-
eJNHeHnn

Meproanyecknin 3akOH Kak OCHOBa CUCTEMATUKA XMMUYECKUX
anemeHToB. MeTannbl U HemeTannbl B NEpUoOaNYECKON CUC-
Teme. Ob6wme conctBa meTtannos. OBLwune cBoMCTBa HEMe-
TannoB. XapaKTepucTuka CBOWCTB 3NIEMEHTOB B COOTBETCT-
BMM C UX MONOXEHNEM B NEPUOSNYECKON CUCTEME.

Bogopoa. YHukanbHOe MoroxeHue BoAopoAa B nepvoguvye-
CKOW cucteme, ero onsnyeckue n xummyeckune csomctaa. lo-
nyyeHve Bogopoaa. Boga. MNMepokcna Bogopoaa.

MeTannbl 1A, lIA-rpynn: XMMudeckue CBOWCTBA U MeTOAbl
nony4deHus. XXecTKoCTb BOAbl U METOAbI €€ YCTPaHEHMS.
ARNOMUHUIA: NOMNyYeHne, XMMNYECcKMe CBOWCTBA, BaxHenwwune
COeQMHEHUS N NX CBOWCTBA.

O630p ceoncTte d-meTanmnos.

XKeneso: nonyyeHve, XMMMYECKME CBOWCTBA, BaXHeunwme
COeOUHEHUS.

XvMusa 6naropoHbiX MeTansmos.

dusnyeckme N XMMMYECKME CBOWCTBA yrrnepoga M KpemHus.
Okcuapl yrnepoga n KpemHusi. YronbHas Kucrota u ee comnm
(kapboHaTbl 1 rMapokapboHaThl).

A30T 1 ero coeguHeHUs (ammuak, oKkCuabl a3oTa, a3oTHas U
asotuctas kucnotbl). MNpobnema 3arpsa3HeHUs OKpyKatoLlen
cpeabl coeanHeHnAMM a3oTa.

Xvmuyeckue CBOWCTBA Kucnopoda u o3oHa. Metogwl nony-
YeHus Kucropoaa.

Cepa, okcugbl cepbl. CepHas, cepHUcTasi, CepoBOAOpoaHas
Kncnotel M mx conu. OOLas xapakTepucTvka ranoreHos.
OcobeHHoCTM XxMMuKn dhTopa. anoreHoBoAOPOAHbIE KUCTOThI
n nx conu. Kucrnopogcogepxalime KNCNoTbl XJiopa.

3. JTabopamopHbie pabombi

3.1 XuMunyeckast KWUHeTUKa CKOpOCTb XMMUYECKOW peakLn. 3aBUCUMOCTb CKOPOCTM OT
KOHLEHTpauun, TemnepaTypbl U Nnowaamn ConpuKOCHOBEHNUS
pearvpyoLimx BELWEeCTB.
3.2 XnMmunyeckoe paBHo- BrnivsiHne KoHUeHTpauuun 1 TeMnepaTypbl Ha CMeLLeHne XUMU-
Becue 4YeCcKoro paBHOBeCHs
3.3 PacTBopebl [MpurotoBneHne pacTBOpPOB 3afaHHOW KOHUeHTpauuu. WoH-
Hble paBHoBecusd, pH cpegbl. ['maponua conen. Okucnutenos-
HO-BOCCT@HOBMUTENbHbIE PeakLun.
3.4 [Mony4yeHne aToMapHOro u MOMeKynsipHoro Bogopoda. Xumu-
Bopopog, Boga, nepekuchb Bo- .
nopona Yyeckue csoncTBa Bogopopa. lNepokecua Bogopoaa, ero oKuc-
NUTENbHO-BOCCTAHOBUTESNbHbLIE CBONCTBA
35 Xunmundeckue csonctea s- u d-anemenToB | rpynnel MNC
OnemeHTol | rpynnbl MC
3.6 LLlenoyHo-3emernbHble MeTannbl, X XMMUYECKUEe CBOWCTBA.
OnemeHTsl Il rpynnel MNC
FopeHne marHus. MNonyyeHne kapboHATOB U rMapokapboHa-
TOB KanbLus.
3.7 OnemeHTsl Il rpynnel MNC AnioMUHURA 1 ero coeguHeHud. NonyyeHne n cBoNCTBa rmapo-

Kcnga aJlloMUHNA.




3.8

OnemeHTsl IV rpynnsl MNC

Yrnepon, KpeMHun , ux ceorctea. Conu yronbHOM U Kpem-
HWEBOW KUCIOT.

3.9

OnemeHTbl V rpynnbl MC

A30T, pocdop, ceorcTBa NPOCTbIX BeLecTB. [lencTteue a3oT-
HOW KUCMOTbI HA MeTansbl. TepMuyeckoe pasnoxeHme HUTpa-
TOB.

3.10

OnemeHTbl VI rpynnel MNC

Cepa n ee coeamHeHu4. |_|OJ'Iy‘-IeHVIe M cBOWCTBa cepoBoao-
poaa. CepHaﬂ KUcnoTta, ee AeNCTBME Ha MeTansbl U Heme-
Tannbl. XpOM n ero coegnHeHund.

3.11

OnemeHTsl VII rpynnsl MNC

["anoreHbl n nx ceonctea. onyyeHne 1 cBoKCTBa coeauHe-
HUA MapraHua. OKkucnuTenbHble CBOWCTBa MepMaHraHarta
MapraHua.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUNX

Ne Bugpl 3aHaTUn (4acoB)
HanmeHoBaHue TeMbl
n/ MNpakTu- Jlabopa- |CamocToaTenb-
(pasgena) gucumnnuHbl Bcero

n yeckue TOPHbLIE Hasa paboTa
XumMusi B cUCTeMe eCTECTBEH-
HbIX HayK. OCHOBHbIE MOHS-

1 | ™a. dyHaameHTanbeHble 3a- ) ) 4 10
KOHbI 1 TEOPUN XUMUM.
CtexnomeTpunyeckme 3akoHbl
XUMUMU.
CTtpoeHue aTtoma. lNepuogu-

5 YEeCKWU 3aKOoH N nepuoaunde- 2 2 4 10
ckasi cucteMa 3N1eMeHToB
O.1. MenoeneeBa

3 | Teopusa xummyeckom cBasu 3 2 6 13
O6Lpre 3aKOHOMEPHOCTH

4 | npoTeKkaHns XMMUYECKUX pe- 4 4 6 18
akLunmn.

5 | PacTBopbl 2 4 6 16
OKucnnTEenbHO - BOCCTaHOBK-

6 | TenbHble peakuun. SNeKTpo- - 2 3 7
nma.

7 | KomnnekcHble coeanHeHus 2 6 14
XapakTepucTuka anemMeHToB

B M NX COeaANHEHNN 12 3 16 19 S0
WToro: 34 18 32 54 138

14. MeToan4yeckue ykasaHmAa Ans ody4arowmxca no oCBOeHM0 aucumnnuubl: Opra-
HU3aumMs U3y4YeHnsa QUCUUnnHbl npeanonaraert:

e  13y4yeHMEe OCHOBHbIX U AOMNOMHUTENBHbIX NUTEPATYPHbIX UCTOYHUKOB;
[ pa60Ta C KOHCNeKTamMun ﬂeKLl,VIVI;
e BbINOMHEHME 3aaHN TEKYLLEN aTTecTauuu;

e TEKyLUMIA KOHTPOJSIb YCNieBAEMOCTU B (hOpMe YCTHOro onpoca.

15. MNepeyeHb OCHOBHOW M AONONHUTENBLHOW NUTepaTypbl, PECYpPCOB MHTEPHET,
Heo6X0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

a) OCHOBHag nuTeparypa:

Ne n/n NcTo4HMK
1 MoHyapos E.[. TeopeTuyeckne ocHoBbl HeopraHnyeckon xmmuu / E.I". ToH4apos,
KO.MM. AdomHoreHos, B.HO. KoHgpawwuH, A.M. XoBuB. — BopoHex : N3gatenbckui




gom BI'Y, 2014. — 589 c.

AdumHoreHos K. . Xumunst GrnoreHHbix anemeHToB / HO. 1. AdmHoreHos, E. I'. [oH-
yapos, A. M. XosuB, N.A. BycbirnHa. — BopoHex : UTMLU BI'Y, 2010. — 438 c.

MoHyapos E.IN. O6wasa xumusa / E.I'. MoH4apos, .. AdumHoreHos, A.M. XoBuB. —
BopoHex : N3g-8o BopoHex. roc. yH-Ta, 2010. — 401 c.

0) gononHuTenbHasa nuTeparypa:

Ne UcTouHuk
n/n
3 XayckpodT K. CoBpemeHHbIN Kypc oben xummn: B 2 T. / K. XayckpodT, 3. KoH-
ctabn. — M. : Mup, 2002. — T.1. — 540 c.
4 Hekpacos b. B. OcHoBbl 06wen xumnn: B 2 7./ B. B. Hekpacos. — Cl16: JlaHb,
2003.
5 MpynHByg H. Xumus anemeHToB: B 2 1. T.1/ H. puHByA, A. OpHLWO; - 3-e nsg. — M.:
BuHowm, JlabopaTtopusi 3HaHun, 2015. — 607 c.
6 MpyuHByg H. Xumus anemeHTtoB: B 2 1. T.2/ H. NpuHBya, A. OpHLWO; - 3-e nsg. — M.:

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

B) 0asbl JaHHbIX, VIH(bOpMaLI,MOHHO-CI'IpaBO‘-IHble 1N NONCKOBbIE CUCTEMbI.

Ne MNcTouYHMK
n/n

4 www.lib.vsu.ru

8 www.plib.ru/library/

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

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecneyeHMsa Ans camocTosTenbHou pabo-

Thbl (

Ne McTouHuk

n/n
AdumHoreHos HO.I1. JTabopaTopHbIn NpakTukym no obuen xumum /cocT. FO.M.AduHoreHoB u ap.

1 — BopoHex: agaTenscko-nonurpacmyeckmin LeHTp BopoHeXckoro rocyaapcTBEHHOMO YHU-
BepcuteTa, 2013
AdomHoreHoB HO.I1. JTabopaTopHbI NpakTUKyM No HEOPraHNYeCKOM XMMMK /COoCT.

2 KO.M.AdbunHoreHoB n ap. — BopoHex: N3gaTtenbcko-nonurpaduyeckmnin LeHTp BopoHexckoro
rocyaapcTBeHHoro yHusepcuteta, 2013

3 CamodpanoBa T.B. JlabopaTopHbIi npakTukyM no obuen xumum / cocT. T.B. Camodanosa,
B.H. CemeHos, I'.B. CemeHoBa — BopoHex :M3gaTtenbckun gom BI'Y, 2015

17. UHpopmMaLIMOHHbIE TEXHONOIMK, UCNosib3yeMble ANA peann3auum y4eoHomn
OUCLUMIMHBbI, BKITKOYasa nporpaMmMHoe obecnevyeHue U UH(popMaLUOHHO-
cnpaBoOYHble CUCTEMbI (NPpU HeOBXO0ANMOCTH)

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:
MynbTumMegunHasa TeXHUKa.

CranpgapTtHoe obopyaoBaHue nabopaTopui NpakTMkyma rno obLien n HeopraHn4eckom

XUMUN — nabopaTopHble CTOSbl, BbITS)KHbIE CUCTEMbI, 3NEKTPOHHbIE BECHI, CYLUUIb-

Hble

LUKadobl, KOMMNbOTEPDI, NTabopaTopHas Nocyaa, XMMUYecKkne peakTMBbl U T. M.

B Tom uncne:

BbaHs 4-x mecTHasa BoasdHasd
AvctunnaTtop
Buguctunnarop



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

Becbl nabopaTopHble JIB-120A

Becbl «Ohaus»

MarHuTHaa meluanka

KpnoTtepmocTtaT XXUOKOCTHON
Meyb TpybUaTas -1.4-40

PH-MB meTp

CnekTtpocoTtomeTp CP-2000-02

dotomeTp KOK-5M

KomMmnbloTepHasa nsamepurtensHas cuctema L-micro ¢ gatyvkamu pH, Temnepartypsl,
OMNMTUYECKOW NINMOTHOCTMU.

19. ®PoHA OLEHOYHbIX CPEeACTB:

19.1.

nnaHnpyemMbIiX pe3ynbTaTtoB 06yqu nsa

MepeyeHb KOMNETEHLUN C YKazaHMeM 3TanoB (hopMMpPOBaHUA U

Kog n cogepxxaHue kom-

lMnaHnpyemble pesynbTaTtbl 0Oy4eHns

OT1anbl hopmmpoBsa-

Hus ceoen npodgeccno-
HanbHOW OEeATENbHOCTH,
K MCMOJIb30BaHWUIO NMony-

BELLECTB, UX pacno3HaBaHuio; obbsc-
HATb Ha6mo,u,ae|v|b|e ABNeHnd, nopg-
TBEPXAATb MX YPaBHEHUSIMU peaKLui,

1.6. OkucnuTenbHo -
BOCCTaHOBUTESbHbIE

neTeHuum (nokasaTenu OOCTUXeHUs 3agaHHOro HUA KOMNEeTEHUNN oO0C*
YPOBHS OCBOEHUS KOMMETEHLMMN NO- (pasgenbl (TemMbl) (cpeacTtBa
CcpeacTBoM (bOpMUPOBaHUS 3HAHWN, ONCUMNINHBI UK oueHunBa-
YMEHWI, HaBbIKOB) MOAYNS U UX HauMme- HUS)
HOBaHue)
MK-1 cnocoBHOCTL N TO- | - 3HATb POSib XMMUU B ecTecTBo3Ha- | 1.1. Xumus B cucTe-
TOBHOCTb BbISIBNIATb €C- | HUK, €€ CBA3b C APYrMMU €CTECTBEH- | M€ eCTECTBEHHbIX
TECTBEHHOHAYYHYIO CYLL- | HbIMW Haykamu (Ovonorven) u megm- | Hayk. OCHOBHbIE MO-
HOCTb NpPo6GneM, BO3HN- | LMHOW, 3HAYeHNE B XKU3HW COBPEMEH- | HATUS. DyHOaMeEH-
KaloLWwmx B xoae npodec- | HOro obLecTBa; BaXXHENLWIME XUMUYe- | TanbHble 3aKOHbI U1
CUOHANbHOW OEATENbHO- | CKME MOHATUSE U OCHOBHbIE YYEHUS: O | TEOPUM XUMUN.
CTW, aHanNU3npoBaTb pe- | CTPOEHUU aTOMOB M MoOfekyn; nepuo- | CTexmomeTpudeckme
3ynbTaTbl €CTECTBEHHO- | OANYECKOM W3MEHEHMM CBOWCTB 3re- | 3aKOHbl XUMUMU. YCTHBIN
Hay4HbIX, Meanko- 6no- | MeHTOB; XxmmmyeckoM npouecce (xu- | 1.2. CTpoeHue aTo- onpoc
NOrMYECKNX, KNUHUKO - MUYECKOM TepMOAMHaMuKE U Xxumude- | Ma. [Neprnognyeckun
ANarHOCTUYECKUX UCCNEe- | CKOM KMHETUKE) 3aKoH U nepuoande-
AO0BaHWI, UCMOMb30BaTb CKasi cuctema ane-
3HaHUS OCHOB MCUXOSIO- menToB [./. MeHae-
run Yenoseka n METOAOB neesa
negarorvku B cBoen 1.3.Teopusa xumnye-
npodeccuoHansHon ges- CKOW CBA3N
TENbHOCTW, COBEPLUEHCT- | - yMeTb MCMONb30BaTb 3HaHMsA Teope- | 1.4. O6wue 3aKoHO-
BOBaTb CBOM npodec- TUYECKNX OCHOB XMMUM Onsi OO6bACHE- | MEPHOCTU MpoTeKa-
CWOHanbHble 3HAHNUA ” HMUA CBOWCTB BELUECTB U peakuui, B | HUA XMMUYECKMX pe-
HaBbIKM, OCO3HAaBas MPU | KOTOPbLIX OHW Y4YacTBYKT, MPUMEHATb | aKUWUNA. YCTHBIN
3TOM AUCLMMINHAPHYIO, | 3HAHWA B 0b6nactM xvMmuu Ons ocBoe- onpoc
a4MVHUCTPaTMBHYIO, HUA NpodeCcCUoHanbHbIX AUCLMUNIUH 1
rpaXgaHCKoO-NpaBoOBYIO, | pelleHusi NpodeccrMoHanbHbIX 3a4ay;
YrOfnoBHYK OTBETCTBEH-
HOCTb - BNnageTtb meTogamu 6e3onacHoro 1.4. O6Lwme 3aKkoHo- MpakTuye-
ob6palLeHnst C XMMUYECKMMU BELLIECT- MEpPHOCTU NpoTeKa- cKoe 3aaa-
BaMu C y4eTOM nX OU3NYECKUX 1N XU- HUS XUMUYECKNX pe- Hue
MWYECKUX CBONCTB akuun.
MK-2 - cnocoBHocTb 1 - 3HaTb: Guonormnyeckyto ponb ane- | 1.7. KomnnekcHble YCTHBIN
rOTOBHOCTb K aHanuay MEHTOB U NX COEOMHEHWI, PeaKkUMOH- | coeaMHEHNs onpoc
MEeOULMHCKON MHAOPMa- | Hyt CMOCOBHOCTL BELLECTB. 1.8. XapaktepucTunka
LUK NPy NOMOLLU CUC- 3NIEMEHTOB U UX CO-
TEMHOro nogxoaa, K Boc- eAVNHEHUN
NPUSTUIO UHHOBALWN B - YMETb BbIMNOMHATL XUMUYECKUIA IKC- YCTHbIN
LilenisiX COBEPLUEHCTBOBA- | NEpUMEHT MO MOMy4YeHUIo KOHKpeTHbIX | 1.5. PacTBopsl onpoc




YEHHbIX TEOPETUYECKMX,
METOONYECKNX 3HAHUN N
yMeHWI No hbyHOaMeH-
TanbHbIM €CTECTBEHHO-
Hay4HbIM, MeaNKO-
Ornonornyecknum, KnnHM-
YECKMM U crieumanbHbIM

NpoBOAWUTL pacyeTbl, OOOCHOBbLIBATb
BbIBOAbLI MO paboTe; NPoBOAWNTL MOUCK
XUMUYECKON MHGOpPMaUUn C UCMOMb-
30BaHMEM  Pa3fM4YHbIX  UCTOYHUKOB
(cnpaBOYHbIX, Hay4YHbIX W  Hay4HO-
NONynsiPHbIX U34aHWUIA, KOMMbIOTEPHbIX
0a3 gaHHbIX, pecypcoB MHTepHeTa).

peakuuun. OnekTpo-

3.

(B TOM Yncne 6uoxmmu- | - BnageTb BaXKHENLLIMMM SeMeHTaMu 1.5. PacTBODbI MNpakTnye-
YeCKNM) AUCLMNAMHAM, B | TEXHMKM NTabopaTopHOro aKcnepumMeH- o P cKoe 3afa-
Hay4Ho - uccnegosa- Ta: Nofb30BaTbCSA NOCYaou 1 npubo- 1.6. OKUCHUTENBHO - Hne

Tenbckon, ne4yebHo- pamu, NpoBOAUTL onepaLmn B3BeLUK- B;)C.CTaHOBI/ITeJ'IbeIe
ANarHOCTUYECKOW, Nefa- | BaHUsi, HarpeBaHus, UNbTPOBaHUS, 3 -
rorM4eckon n Apyrmx Bu- | nosnydeHns n cobupaHus rasos; peakLmi. InekTpo
nax pabot ns.
MpomexyToyHasa aTTecTaums KM

19.2 OnucaHue KpUTEpPMEB U LUKamNbl OLEeHMBAHUA KOMNeTeHUUN (pe3ynbTaTtoB 00y-
YeHMUSA) NPU NPOMEXYTOYHOMN aTTecTauumn

[ns oueHmMBaHUA pe3ynbTaToB 00y4YeHMs Ha 9K3aMeHe MCMNOMb3yTCH creaylolne nokasare-
nm (3YHbl 13 19.1):

BNafeHne TeopeTnyeckMMm OCHOBaMu obLLEen U HEOPraHMYeCKon XMMUKU, CMOCOBHOCTL UIIo-
CTpupoBaTb OTBET NpuMepamu, aktaMmu, aHHbLIMU Hay4YHbIX UCCrefoBaHU, NPUMEHATL Teope-
TUYECKME 3HaHWS ANS pelleHns NpakTu4ecknx sagad.

[ns oueHuBaHWs pe3ynbTaToB OOy4YeHUs Ha SK3ameHe ucnonb3dyetcsa 4-6annbHasa wana:

«OTJIMHHO», «XOPOLWIO», «yAOBNETBOPUTESNIbHO», «KHEYOOBJ1IETBOPUTESTBHO».
CooTHoLEeHMe nokasaTenen, KputepueB 1 WKanbl oueHnBaHNA pe3yrnbTaToB 06yquM;|.

YpoBeHb
Kputepun oueHnBaHUA KOMNETEHL M cchopmumpo- LLikana oue-
BAHHOCTU HOK
KOMMNeTeH-
717
BcecTopoHHue u rmyGokue 3HaHusl ydeGHoro matepuana, | [10BbleH- OtnnuHo
npeaycMOTPEHHOrO NporpamMmont; MosnHble, obocHoBaH- | HbIM YPOBEHb
Hble OTBETbl Ha Bce Bonpockl. OTBET COOTBETCTBYET B
NOSIHOM Mepe BCEM NePEUNCTIEHHbIM KOMNETEHLUUSIM.
lMonHoe 3HaHue yyebHOro matepuana, npeaycMoTPEeHHO- Ba3zoBbli Xopotuo
ro nporpaMmmMmon; oTBeT 060CHOBaH, apryMeHTUpOBaH, HO ypOBeHb
A0NYyLEeHbl OWNBKN N HETOYHOCTU, KOTOpPbIE UCMpaBneHbl
nocne 3ameyaHun npenogasatens. OTBET COOTBETCTBYET
He NOJSIHOMY OCBOEHWUIO KOMMETEHLINN.
3HaHMe OCHOBHOro y4ebHoro matepuwana, npegycmort- | [lloporosbit | YaosneTso-
PEHHOro nNporpaMmmon; oTBeT HenosHbln, 6e3 obocHoBa- ypoBeHb puTensLHO
HUN, OOBACHEHMI, C OWMBKaMKn, KOTOpblE YCTpPaHsTCA
no AonofHUTenbHbIM Bonpocam npenogasaTtend. OTeeT
nokasblBaeT HeJOCTAaTOYHOE BlageHNe KOMMNETEHLMSAMMU.
3HaHus HecucTemaTuyeckue, OTPbIBOYHbIE; B OTBETax - Heynosne-
AonyLeHbl rpybble, npuHUMNuanbHble OWNBOKN, KOTOopble TBOPUTEITBHO
He YCTpaHSTCA Nocne HaBoAdALMX BOMPOCOB Mnpenoga-
Barens. Otka3 ot orBeTa. KoMneTeHuum He OCBOEHBI.




19.3 TunoBble KOHTPOJbHbIE 3alaHMA UM UHble MaTepuanbl, Heobxoaumbie AN
OLeHKU 3HaHWW, YMEHUN, HaBbIKOB U (UNK) onbiTa AEeATENIbHOCTU, XapaKTepusyro-
Wue 3Tanbl POPMMPOBaHUA KOMMETEHLMN B npouecce ocBoeHUs obpasoBaTenb-
HOM Nporpammbl

19.3.1 lNepeyeHb BONPOCOB K 3K3aMeHY:

1. ®dyHoameHTanbHble TEOPUM U 3aKOHblI XMMWU: aTOMHO-MOMEKYNSApHast TEOpUs; 3aKOH
COXpaHeHUsa Macchbl 1 aHepruu; Nepruognyeckuin 3akoH; TEOPUS XMMUYECKOTO CTPOEHMS.

2. CoBpeMeHHasd xumudeckad atoMmcTuka. AToMm, Mornekyna, kpuctann. [lpocTbie u
CMNOXHble XuMn4eckne coeuHeHnsa. dasa Kak HocuTenb CBOWCTB BellecTBa, He obna-
JatoLero MOneKynapHoOn CTPYKTYpor. AnnoTponus U noaMMopcumsm.

3. CrexuomeTpmyeckne 3akoHbl XMMWUW (3aKOH MOCTOSIHCTBA COCTaBa M CBOWCTB, 3aKOH
KpaTHbIX OTHOLWEHUN). OrpaHMYeHHbIN XapakTep M rpaHuubl NMPUMEHUMOCTU CTEXMO-
METPUYECKNX 3aKOHOB.

4. Pa3BuTWe MpeacTaBfieHUMn O CTpoeHun atoma. lNnaHeTapHas mopenb Pesepdopna.
Teopua bopa.

5. OCHOBblI KBaHTOBO-MEXaHU4EeCKOro OnucaHust CTpoeHua artoma. KopnyckynspHo-
BOJSIHOBas npupoaa anekTpoHa. ATomHasa opbuTans. KBaHToBblE YMcna.

6. OcHoBHblIE MpaBuia 3anosfiHeHust opbuTanen anekTpoHamyn (NPUHLUN HaMMEHbLUEN
3Heprun, npasuno Kneukosckoro, npuHumn MNaynu, npaesuno XyHaa).

7. TMepuogudecknin 3akoH O.N. MeHaeneesa, ero coBpeMeHHasi bopmynmpoBka u pusu-
yeckun cmblicrn. CTpoeHue Nnepnogmyeckon CUCTEMbI SfIEMEHTOB.

8. XumMunyeckas cBsi3b, €€ OCHOBHbIE XapaKTePUCTUKM (SHeprus, AnvHa, HanpaBfeHHOCTb).

9. [lpeacTtaBneHne 0 MOHHOW CBSA3W.

10. KoBaneHTHasa cBsA3b: OOMEHHbIA M LOHOPHO-aKLENTOPHbIN MexaHn3Mbl 06pa3oBaHUS;
CBOWCTBa CBA3N. [1peacTaBreHne o KpaTHbIX CBA3SX.

11. M'mbpnansauus atomHbix opbutanen. Tunbl rMbpruansaunm 1 reoMeTpus Monekyn (Ha
npumMepe coeanHeHun ¢ sp-, spz-, sp3- rmbpuansaumen opouTanen LeHTpanbHoro aTo-
Mma).

12. Metannunyeckas cBs3b. Pusnyeckne CBOMCTBa NPOCTbIX U NEPEXOAHbIX MeTannos, oby-
CNOBIEHHbIE 0COBEHHOCTAMMN XUMUYECKON CBA3N B HUX.

13. BogopogHas cBA3b.

14. MexxmonekynsapHoe B3anmogencTtaume (cunsl BaH-gep-Baanbca).

15. CoeanHeHnst NepBOro 1 BbicLUEro nopsaaka. KomnnekcHole coegmMHeHns n ABOViHbIE CO-
nn. HomeHknaTtypa KOMMNMIeKCHbIX COEANHEHWI.

16. Knaccudpukaumsi KOMMAEKCHbIX COeAUHEHUN. YCTOMYMBOCTL KoMmnekcoB. KoHcTaHTa
HEeCTOMKOCTMU.

17. TepMmoanHaMMYeCKNE CUCTEMBI: OTKPbITbIE, 3aKpbITble, N30MpoBaHHble. PyHKUMK CO-
CTOSAHUA. BHyTpeHHsa aHeprusd, aHTanbnud. [Nepsoe Havyano TepMogUHAMUKK.

18. Tennoeble adhdeKTbI XMUMNYECKNX peakuuin. 3akoH ['ecca n cneacTeus 3 Hero.

19. BHTponua. CeobogHas aHeprua Tmbbca. TepmoguHaMUYECKUIA KpUTEPUA HanpasfeH-
HOCTM XMMUNYECKOTO npoLiecca.

20. ObpatMmble 1 HeobpaTMMble Xnmudeckne peakummn. COCTOAHNE XMMUYECKOTO PaBHO-
Becus. KoHcTaHTa paBHoBecus. MNpuHunn Jle - WWaTenbe.

21. Xumunyeckas knHetuka. CKoOpoCTb XMMNYECKOW peakLmn. 3aKoH AEeNCTBYIOLLMX MacC.

22. BrnivsHue TemnepaTypbl Ha CKOpPOCTb peakumn. MNpasuno BaHT-Modda. YpaBHeHne Ap-
peHvyca. JHeprus akTMBauumn peakumm.

23. Katanus. MNpuHumMn gencTBms katanm3aTtopoB U UHIMOUTOPOB.

24. Bugbl gucnepcHoix cnuctem. MasoobpasHele, Xuakme, TBepable pacTeopbl. PacTBopeHme
Kak dpmsmko-xmmmnyeckun npouecc. ConbBathbl, rmapartbl.

25. HeHacbllWeHHbIe, HaCbIWEHHbIe, nepecbiweHHble pacTBopbl. CHocobbl BbipaXeHus
KOHLIEHTpaLun pacTBOpPOB.

26. Teopusi aNeKTPoONMTUYECKON noHmn3aummn. CTeneHb 1 KOHCTaHTa MoHU3aumm. CunbHble K
cnabble anekTponuTbl. M3oToHN4Yeckun koadpduruneHt BaHT-Iodda.



27. dnekTponutuyeckas guccoumnaumsi KUCNoT, OCHOBaHMK, conen. AMQOTEPHble rMapo-
Kcuabl.

28. NoHnsaums Bogpbl. MloHHoe npousseneHue Boabl. BogopoaHbin nokasatens (pH), rma-
POKCUMbHbLIN NokasaTterns (pOH).

29. N'mpponus conen. akTopsbl, BAUSIOLWME HA CTENEHb MMOPONM3a CoNu.

30. MNMpownseeaeHne pacTBOPUMOCTU. YcnoBmnsa obpasoBaHusi U pacTBOPEHMS ocadka.

31. OKncnuTenbHO-BOCCTaHOBUTENbHbIE peakunn. CTeneHb OKUCHEHUSA. TUMNUYHLIE OKWUC-
nutenu u BocctaHosmTenu. Metoa anekTpoHHoro 6anaHca. Metog nonypeakumi.

32. CtaHgapTHble anekTpogHble NoTeHUnansl MeTansoB. Psa HanpshkeHun meTansos.

33. OneKTponus pacnnaBoB N BOOAHbLIX pacTBOPOB COMEN.

34. MeTtannbl 1 HeMeTannbl B nepuoan4veckon cucteme. ObLMe CBOMCTBA METasOoB.

35. O0OLwue cBoricTBa HEMETAsMNOB.

36. Bogopoga. NonoxeHne B nepuoanyeckon cncteme, pusndeckme n XMuMmmy4eckme cBOMCT-
Ba. MeToabl nonyyeHnsa sogopoaa.

37. lLlenoyHble meTanmbl. XMMUYeCKMe CBOMCTBA M METOAbI NOSTy4YeHUS.

38. AnOMUHMIA: NoNyYeHne, XMMMUYECKME CBOMNCTBA, BaXKHENLUNE COeQMHEHMS.

39. XKeneso: nony4yeHne, XMMMYeckue CBOMNCTBA, BaXXHeNLLNE COeANHEHNS.

40. dusnyeckne n xMMMYECKMe CBOMCTBA yrrepoda n kpemHus. Okcuabl yrnepoga n Kpew-

HUA. YronbHasi KucrnoTa u ee Conu.

41. A30T 1 ero coeguMHeHus (ammMmuak, okCMabl a3oTa, a3oTHas KUCnoTa).

42. Xnmunyeckune cBoNCTBa Kucrnopoga v o3oHa. Metoabl nony4yeHns kucnopoaa.

43. MNMepokena Bogopoda. Okcmabl 1 NEPOKCUAbI aKTUBHbBIX METAarsoB.

44. Cepa, okcuagbl cepbl. CepHasi, cepHMcTas, cepoBoaopoaHast KUCIOThbl U NX CON.

45. Obwasn xapakTepucTuka ranoreHoB. OCoOBEeHHOCTN XumMun propa.

46. NanoreHoBO4OpPOAHbIE KUCMNOTLI N UX conn. Kucnopoacogepxalime KMCNoThbl Xnopa n nx

conu.

19.4. MeToanyeckne martepuanbl, onpegensowue npoueaypbl OLeHMBaAHUA 3Ha-
HUNA, YMEHUN, HaBbIKOB U (UNN) onbiTa AEATENIbHOCTU, XapaKTepusylouwmnx 3Tanbl
¢hopmmpoBaHus KOMneTeHLUn

OueHka 3HaHWW, YMEHMI N HaBbIKOB, XapakTepusytoLlasi atanbl popMMpoBaHNST KOMMNETEH-
LU B pamKax M3ydeHus AUCUUNINHBLI OCYLLIECTBIIAETCSA B XOA4E TEKYLLEN U NPOMEXYTOYHOMN aTTe-
cTauumn.

Tekywaa artrectaumsa NpoOBOAMTCS B COOTBETCTBUM C [lonoxeHnem O Tekyllewn aTtrectaumm
obyyvatoLmxca no nporpammam Bbicliero obpasoBaHua BoOpOHEXCKOro rocynapCTBEHHOIO YHU-
BepcuTeTa. Tekywaa attectaunsa npoBoguTca B opme: ycmHo20 ornpoca (UHOusudyaribHbIl Orl-
poc). Kputepum oLeHnBaHnsA NpMBeAEHbI Bbille.

[MpomMexxyToyHast aTTecTaumns NpoBOANTCA B COOTBETCTBMM C [ONOXEHNEM O NMPOMEXKYTOYHOWN
aTTecTaumm oby4aroLmxcsa no nporpamMmmam Bbicllero obpasoBaHus.

KOHTpOmnbHO-n3mMepuTenbHble Matepuanbl MPOMEXYTOYHOW aTTecTaumn BKYalT B cebs
TeopeTnyeckne BOMNPOCHI, NO3BONAOLME OLEHUTb YPOBEHb NOMYyYEHHbIX 3HaHWW. [pu oueHuBa-
HUWN UCMNONb3YITCS KONMYECTBEHHbIE UM Ka4YeCTBEHHbIE LUKanbl OLueHOK Kputepun oueHnBaHus
npvBeaeHbl BbILLe.






