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1. Llenu v 3agayum gucumnnvHbl

Llenbto ocBoeHunsa ancumnnuHbl «HeopraHunyeckas xumusi» aBnaeTca oopmMupoBaHue
y obyyalowmxcs 3HaHUA U YMEHUM B pelleHun npodeccunoHanbHbiX 3agady B obnactu
npodeccnoHanbHon geatenbHocTn 13 Cenbckoe X03AMCTBO (B chepax: opraHusauum m
NpoOBedEeHUs KOHTPONS NpW  TPaHCMOPTUMPOBKE MNPOAYKUUU XMBOTHOMO, PacTUTENbHOMO
NPOUCXOXAEHNHA; NMPOBEAEHUA BETEPUHAPHO-CAaHUTAPHOW 3KCNepTU3bl NPOLYKTOB U Cblpbs
XMBOTHOMO W PaCTUTENbHONO MNPOUCXOXAEHUS; KOHTPONSA COOMoAeHUs BeTEepUHApPHbIX U
CaHUTapHbIX MNpaBuUN  MPUM  OCYLLUECTBIIEHUN  3KCMOPTHO-UMMOPTHbLIX — onepaumm u
TPaHCMOPTUPOBKE XUBOTHbIX).

B pamkax ocBoeHusi nporpammbl 6akanaeBpuaTa BbINYCKHUKM MOFYT FOTOBUTBCA K

peLeHno 3apad npodeccnoHanbLHOM DEeATenbHOCTU cnegyoLmnx TUNOB:
NPOn3BOACTBEHHbIV; OpraHN3aLVOHHO-YNpaBreHYeCKNn; TEXHONOMMYECKUN.
Mporpamma cocTtaBneHa B COOTBETCTBUM C TpeboBaHuamum PegepanbHOro

rocygapcTBeHHoro obpasoBaTenbHOro cTaHgapTa BbiClero obpasoBaHUsA NO HanpasBreHuto
nogrotoBkn 36.03.01 BeTepuHapHo-caHuTapHasa akcneptusa (ypoBeHb 6OakanaspuaTta)
(npuka3 MuHucTtepctBa obpasoBaHusa u Hayku Poccuinckon ®epepauumn ot 19.09.2017 r. Ne
939).

2. MNepeyeHb NNaHMpyeMbiX pe3ynbTaTOB OOy4YeHUSA, COOTHECEHHbIX C
nnaHUpyeMbiMu pe3ynbTaTaMyu OCBOEeHUA 06pa3oBaTeribHOM NporpaMmbI

Ne Koa dopmynupoBka Koa n HanmeHoBaHue nHgukaropa
n/n | KOMNeTeHun KOMMeTeHuUn OOCTUXKeHUsA KoMneTeHUuun
1 OrliK-4 CnocobeH obocHoBbIBaTb n | WO-1lonks Vicnonb3yeT 3HaHWE TEXHUYECKMX
peann3oBbIBaTb B | BO3MOXHOCTEMN COBpPEMEHHOI0
npodeccnoHanbHoOn  OeATenbHOCTM | cneunanu3npoBaHHOMO obopyaoBaHus,
COBpPEMEHHbIE TEXHOormm C | meTonoB peLueHus 3agad
NCNONb30BaHNEM npubopHO- | NpodeccrMoHanbHOM AeATENbHOCTH.
WHCTPYMEHTanbHom 6a3bl n | UWO-20nk.4 eMOHCTpUpyeT ymeHune
ncnonb3oBaTb OCHOBHbI€ | MPUMEHSITb COBPEMEHHbIE TEXHONOMN U
eCTeCTBEHHble, OuonorudeckMe U | MeTodbl UCCnenoBaHuin B
npodeccuoHarnbHble  MOHATUA,  a | Nnpod)eccUoHarnbHON OeATeNbHOCTH,
TaKke  MeTodbl  MPU  PELUeHUN | MHTepnpPeTMPOBATb NONYyYEHHbIE pe3ynbTaThl.
obenpodeccuoHansHbIX 3agad Na-3onk4 MNMpuMeHseT HaBblkn paboTbl co
cneumanuampoBaHHbIM 060pyaoBaHueM aAnsi
peanusauum NOCTaBMEHHbIX 3aaay npu
npoBeaeHnn nccrnegosaHum u paspabortke
HOBbIX TEXHOMOIMN.

Koa 1 HaumeHoBaHVe nHaukaTopa
JOCTDKEHUS KOMMNEeTEHLIUM

Pesynbratbl 06y4eHUs (nokasaTenu oLeHnBaHus )

WO-1onk4 cnonbayeT 3HaHWE TEXHUYECKMX
BO3MOXHOCTEN COBPEMEHHOIO
cneumanM3mpoBaHHOro obopyanoBaHums,
METO0B peLLeHNs 3ada4
npodeccuoHanbHON OeaTenbHOCTHU.

3HaeT: BUAb
obopynoBaHus

COBpPEMEHHOro cneynanm3npoBaHHOro

YmeerT: NPUMEHATb TeXHN4YeCKne BO3MOXHOCTU COBPEMEHHOIO
cneunanmampoBaHHoOro 060py,D,OBaHMF|

Bnageet: meTtogammu pelweHna 3aaad I'IpO(beCCI/IOHaJ'IbHOIZ
0eATesNIbHOCTU

WO-2onk.4 eMoHCTpupyeT ymeHne
NMPUMEHSITb COBPEMEHHbLIE TEXHOSOTNN U
MeTobl UCCNeaoBaHUN B
npod)eccuoHanbHON AeaTenbHOCTH,
WHTEPNPEeTUPOBATb MOMy4YeHHbIE
pesynbTaThbl.

3HaeT: coBpeMeHHble TEXHOMOMMM U MeToabl UCCneaoBaHni B
npogeccnoHanbHON AeATeNbHOCTH

YMeeT:  MHTeprnpeTMpoBaTb  MONyYEHHble  pe3ynbTaThl,
MOJSly4eHHblEe Ha OCHOBE COBPEMEHHbIX TEXHOMOMMI 1 MEeTOA0B
nccrnegoBaHusl.

BrnageeT: CcOBpeMeHHbIMM MeTogaMW  UCCredoBaHWA B

npogeccnoHanbHON OeaTenbHOCTH

NAO-3onk4 MprMeHseT HaBbIkM paboTbl CO
crneumanvsmpoBaHHbIM 000pyaoBaHUEM Anst

3HaeT: npuHUUNbI pa3p860TKVI HOBbIX TEXHOMNOMI C UCMNONb30BaHNEM
crneumanusanpoBaHHoro obopyaoBaHust




peanusauum NocTaBneHHbIX 3aaad npu
npoBeAeHNN 1CCriedoBaHuin u paspaboTke

HOBbIX TEXHOMOIUA.

YMeeT: NpuMeHATb HaBblki paboThl CO crneunanmaupoBaHHbIM
obopyagoBaHveM OnNs peanu3auuu NocTaBreHHbIX 3adad npu
npoBeAeHUN UccrnefoBaHUn 1 paspaboTke HOBbIX TEXHOMOMNI

BnageeT: HaBblkM  paboTbl CO  CheuvanuanpoBaHHbLIM
obopyagoBaHveM Ons peanu3auuu NocTaBreHHbIX 3adad npu
npoBeAeHUN UccrefoBaHUn 1 paspaboTke HOBbIX TEXHOMOIUIA.

3. Mecto aucuunnuHbl (Moayns) B ctpyktype OOIN BO
OucumnnuHa «HeopraHnyeckaa xummnsa» OTHOCUTCSA K obsidaTenbHon yYactm broka 1
OOTr. OucumnnmHa aBnsaeTcsa 06s3aTenbHON K N3yHEHUIO.
N3yyeHne gucumnnuHbl «HeopraHmyeckas XmmMmsa» OCHOBAHO Ha 3HAHUSX, YMEHUAX U
HaBbIKax, NOJSTy4YEHHbIX paHee Npu U3y4eHUn Kypca XMMUN B LLIKOSE.
AucumnnuHa saBnaeTca npeawecTByowen Ang ndyvyeHnsa gucumnnmi « OpraHmyeckas
XUMUR», «AHanUTU4Yeckasa XMMmnst 1 PU3NKo-XMMmn4eckne MeToabl aHanmnsay», «dusmyeckas n
KonmongHass  Xumusy,
NPOM3BOACTBEHHAs NpaKTUKa, TEXHOMNOrM4Yeckasa npakTmka.

yyebHaa  npaktuka, obuienpodeccmoHanbHas

4. O6bem gucumnnuHbl (Moaynsa) u BUAbLI y4eo6Hon paboTbl
O6Lwas TpyaAoeMKOCTb ANCUMNIINHBI COCTaBNSAET 6 3a4E€THbIX eguHUL.

npakTuka,

PacnpepeneHue TpyaoeMKoOCTH
- Bcero no cemecTpam, ak. .
Buabl yuebHoM paboThbl aK. u.
1 cemecTtp 2 cemecTp

O6Lwasn TpyaAoeMKOCTb ANCUMMIMHBI (Moayns) 216 108 108
KoHTakTHas paboTa B T. 4. ayauUTOPHbIE 3aHATUS: 103,7 48,7 55
Jexkumn 48 30 18
8 MoM Yucrie 8 hopme npakmuyeckol nod20mosKu — — —
JTabopaTopHble 3aHATUS 51 15 36
8 Mom qucrie 8 hopme rpakmuyeckol rnod20moeKu — — —
KoHcynbTauumn Tekywmne 2,4 1,5 0,9
KoHcynbTauumn nepeq sk3aMmeHoM 2 2 —
Bud ammecmauuu (3k3ameH/3a4yem) 0,3 0,2 0,1
CamocTosaTenbHas paboTa: 78,5 25,5 53
MpopaboTka koHcnekTa nekumn (cobecenoBanue, 16 10 6
TECTMpPOBaHME)
MpopaboTka maTepunana no y4yebHnkam 235 15 29
(cobecenoBaHme, TeCTMpOBaHNE)
MoaroToBka K peLLeHnto Kenc-3agadn 6 3 3
MoaroToBKa K pelueHuto 3agaym (3agaHms) 7,5 3,5 4
MogroToBka K 3awmTe nabopaTopHbIX paboT 255 75 18
(cobecegoBaHune, TECTUPOBAHME)
MoaroToBKa K 3K3amMeHy (KOHTPOnb) 33,8 33,8 —

5 CopepxaHue AUCLMMNIUHLI, CTPYKTYpPMpPOBaHHOE NO pasgeniaM C ykKasaHueMm
OTBEAEeHHOro Ha HAX KONIM4YecTBa akaAeMM4eCcKMX YacoB U BUAOB YYEOHbIX 3aHATUN

5.1 CopgepxxaHue pas3genoB AUCUUNIIUHbI

Ne | HaumeHoBaHwe pasgena TpynoeMKkocTb
CopepxaHue pasgena
n/n ONCUMNIINHBI pasgena, ak.4
1 cemecTp
CtpoeHue atoma. Mogenu ctpoeHuns atoma. Teopus bopa.
Meprnoguyeckas cuctema P A P P P
1 lMoHATME 0 KBAHTOBOM MexaHuke, ypaBHeHue LpeauHrepa. 11

M CTpOEeHne atomoB

KBaHTOBbIE YMCna, UX pa3peLlleHHble 3Ha4YeHus. Tunol




aTOMHbIX opbutanen. 3anonHeHne aToMHbIX opbuTanen
anekTpoHamu. MNpuHUMNLI MUHUMYMa aHeprin, Maynu,
npasuna Kneykosckoro n XyHaa.

Mepunogmnyeckuii 3akoH . . MeHgeneesa. Nepuognyeckne
CBOWNCTBA 31IEMEHTOB U NX 3HAYMMOCTbL NPU PeLLEHNN
3aga4 npodheccmoHanbHOM OeATeNbHOCTH.

Mepunogmnyeckasn cuctema anemenTos [. . MeHgeneesa.
3aBNCUMOCTb CBOWCTB 3/IEMEHTOB OT 3apsiga sapa u
CTPOEHNSA 3MEKTPOHHOM 060SI0YKN aTOMA.

Xnmmyeckas cBs3b

XumMmnyeckas cBsdb. [loHATME O TMMAX XMMUYECKON CBSA3N.
XapaKTepuCcTUKN CBA3KN: SHEPrus, AnmHa, HanpaBneHHOCTb.
Teopusa xummyeckoro ctpoeHus. MloHHasa cBsA3b, CBOMCTBA
MoHHoW cBsa3n. KoBaneHTHas cBa3b. MexaHuamsbl
obpaszoBaHna cBA3N. [UNOMbHBLIN MOMEHT CBSA3U U
ONNOSbHBI MOMEHT MoIekyInbl. Teopusi rmépmnamnsaumm.
Tunbl rMbpuansauuu: sp, spz, sps. MpyHUMNbLI MeTOO0B
BarleHTHbIX CBSA3EW Y MONEKYNSAPHbLIX opbuTanen.
CpaBHuTenbHas xapakrtepuctnka MBC n MMO.

CTpoeHne BellecTBa B KOHOEHCMPOBAHHOM COCTOSIHUM.
MeTtannuueckass cBdA3b. BopopopHasi cBsA3b. CTpoeHue
BellecTBa B KOHOEHCUPOBaHHOM COCTOSIHUM.
Knaccudpmkaumsa KpuctannoB MO XapakTepy XUmMUYecKon
CBs3M

10

XumMmunyeckas
TepmoanHamuka.
CKOpOCTb XMMUYECKUX
peakumn.
XvmMnyeckoe paBHOBeECUE.

Xunmmnyeckas TepmoguHammka. Tepmoxmmums. 3akoH Necca
n crneacTeume u3 3akoHa Necca. 3akoH JlaByasbe-Jlannaca.
OCHOBHbIE MOHATUS U 3aKOHbI TEPMOAMHAMUKN. DHEPrus
M'mb6ca n HanpaBneHNne XMMUYECKNX NMPOLIECCOB.
Xumnyeckas kmHeTuka. CKOpOCTb XMMUYECKOW peakumm, oT
Kakmx aKkTopoB OHa 3aBUCUT. JHepreTuyeckas
Ounarpamma peakuumu. Katanua.

Xummyeckoe pasHoecue. lNMpuHumn Jle-LWartense.

10

PacTtBopbl.

PacTtBopbl. KonnuratusHble CBOMCTBA pacTBOpOB.
OkBuBaneHTbl BewecTB. Cnocobbl BblpaXkeHusi cocTaBa
pacTBopa. 3aKkoHbl pa3baBeHHbIX paCTBOPOB.

55

OnekTponuTruyeckasi
auccoumauns.
PaBHoBecus B

pacTBopax.
M'mpponns conen

OnekTponuTtuyeckas auccoumauuns. OCHOBHbIE NONOXEHNUS
Teopun anekTponuTnyeckon auccoumaumm. MexaHmam
anccoumaummn. CTeneHb Auccoumaumu, knaccudukauus
BeLLEeCTB Mo CTeneHu guccouunauun. PaBHosecue B
pacTtBopax cnabbix anekTtponuToB. KoHcTaHTa
avccoumaumu, 3akoH OcTBanbaa.

PaBHoBecus B pacTBopax. BogopoaHbIn nokasartens.

CunbHble aNeKTPONUTLI, KaXyLLAsacsa cTerneHb guccoumanum.

AKTUBHOCTb, KO3hPULMEHT akTMBHOCTU. lOHHas cuna.
MpounsBeneHne pacTtBOpuMOCTU. PaBHOBecCKe B pacTBopax
cnabbix anekTponutoB. MloHHOe nponsBeneHue Boasl, pH 1
pOH. Pac4yeT pH pactBopoB crnabbiX U CUMBHbIX KUCIOT U
OCHOBaHUN.

Mmaponus conen no katMoHy cnaboro ocHoBaHWs, W MO
aHWoHy cnabon kucnoTbl, pacyeT pH pacTBopoB conewn.
CoBmecCTHbIV rngponus. PaBHoBecue rmgponnsa.

13,5

OkncnuTensHo-
BOCCTaHOBUTEIbHbIE
peakuum 1
3NEKTPOXUMUS

OkucnnTEenbHO-BOCCTAaHOBUTENbHbIE peaKL .
Knaccudumkauns OBP. CoctaBneHue ypaBHeHUI
OKUCINUTENBbHO-BOCCTAHOBUTENbBHbBIX PEaKLMIN MOHHO-
3MNEKTPOHHBIM METOAOM.

OneKTpoXMMMyeckme Npouecchl. AKTUBHbIE U MHEPTHbIE
3NeKTPOAbl. ANEKTPOAHbIV NOTEHUMan, MeEXaHu3m
BO3HWKHOBEHWS 9MNEKTPOAHbIX MOTEHUMANOB. YpaBHEHWe
HepHcTa. ManbBaHU4eckue anemMeHTbl. [1puHLuMn gencTeus
ranbBaHU4eckmx anemeHToB. SC ranbBaHU4eCcKOro
anemeHTa. HanpasneHue npotekaHusa OBP. Kopposus.
MeToabl 3aWnTbl OT KOPPO3MU. DNEKTPONM3 pacniiaBoB U
BOAHbIX pacTBOPOB anekTponntoB. 3akoH Papages.

13

KomnnekcHble

KoopauHaunoHHas Teopus BepHepa. HomeHknatypa

7,5




coeanHeHust KOMMIEKCHbIX COedNHEHUN. Cnocobbl  knaccudmkaumm
KOMMIEKCHbIX coeguHeHun. Wsomepus. [Ouccoumnaums
KOMMJIEKCHbIX COeAMHEHNN. YCTOMYMBOCTb KOMIMITEKCHBbIX

COE€NHEHNN.
KoHcynbmayuu mekyuwue 1,5
KoHcynbmauuu neped sk3aMeHOM 2
Bud ammecmauuu sk3ameH 0,2
Nodzomoeka K 3Kk3amMeHy (KOHmMpPOJib) 33,8
2 cemecTp
Bopopog, ero coeauHeHus. Nepokecna sogopoaa.
X1UMUS S-9N1EMEHTOB. I-1l rpynna MNC. LenoyHbie meTannbl U NX COeaUHEHUS. 24

OnemeHTbl Nogrpynn 6epunnvs, X CoOeaMHEeHus.

[l rpynna MNMC. bop, antoMUHUA U NX COEAUHEHUS.

IV rpynna MNC. nemeHTbl NoArpynnbl yrrnepoaa, ux
COeOUHEHUS.

V rpynna NC. A3oT u docdop, nx coeguHeHns. MblLbsiK,
XumMuns p-anemMeHToB. cypbMa, BUCMYT N NX COEAMHEHUS. 57
VI rpynna NC. OnemeHTbl NoArpynnbl KUCANoOpoaa U ux
coeauHeHUs.

VIl -VIII rpynna MNC. ManoreHbl n ux coeamHeHus. Kpatkas
XapakrepucTvka bnaropoHblix rasos.

MeTannsbl nobouHbix nogrpynn |-V rpynn MNC. Moarpynna
Meam 1 umHKa. KpaTkas xapaktepucTtuka noarpynmnbl
ckaHaus, TUTaHa, BaHagus.

MeTtannbl no6o4Hbix nogrpynn VI-VIII rpynn MNC.
Mogrpynna xpoma. XapaktepucTtuka nogrpynnbl Mapradua. 26
OnemeHTHI TPUadbl Xenesa n nx coegnHeHusi. Kpatkas
XapaKTepucTuka nnaTuHOBbIX MeTannoB. KpaTkas
XapaKTepucTnka peako3eMenbHbIX 311IEMEHTOB U
aKTUHOMAOB.

Xumnsa d —anemeHToB U f-
3IIEMEHTOB.

KoHcynbmauyuu mekyujue 0,9

3ayem 0,1

5.2 Pa3spgenbl gucumMnnuHbl 1 BUAbI 3aHATUN

HanmeHoBaHue pasgena ancumninHbl TNexuwn, IP, CPO,
ak. v ak. v ak. 4
1 cemecTp
1 Mepmnogunyeckasa cuctema n CTpoeHME aTOMOB 4 4 3
2 Xummnyeckas cBsA3b 6 2 2
3 Xumnyeckas TepMmogmHammka. CKOpOCTb XMMUYECKUX peakumnin. XuMmnyeckoe 4 > 4
paBHOBecHe.
4 PacTtBopbl. 2 1 2,5
5 3ﬂeKIp0ﬂMTquCKaﬂ auccoumnaums. PasHoBecus B pactBopax. [maponus 6 > 55
conen
6 OKUCNNTENBHO-BOCCTAHOBUTESBbHBIE peaKUMM U 3NEKTPOXUMUS 6 2 5
7 KomnnekcHble coeanHeHus 2 2 3,5
KoHcynbmauyuu mekyuue 1,5
KoHcynbmauyuu neped ak3ameHoM 2
Bud ammecmauuu 3k3ameH 0,2
Ok3ameH 33,8
2 cemecTp
XMuUsi S-aNeMeHTOB. 4 10 10
XvMunsi p-3nieMeHTOoB. 10 18 29
Xvmuns d —anemeHToB U f-anemeHTOB. 4 8 14
KoHcynbmauyuu mekyuue 0,9
3auem 0,1




5.2.1 INekunn

HanmeHoBaHue pasgena
ONCLMNNUHBI

TemaTunka NeKUMOHHbIX 3aHATUN

TpynoemkocTb,
ak. Y

1 cemecTp

lMeprnoguyeckas cuctema
N CTPOEHME aTOMOB

Jlekumna 1. CtpoeHne atoma. Mogenu CTpoeHus atoma.
Teopusi bopa. lNoHATUE 0 KBAHTOBOW MexaHuKe, ypaBHeHue
LWpenunHrepa. KBaHTOBLIE YMCNa, UX pa3peLleHHbIe
3HayeHus. Tunbl aTOMHbIX opbutanen. 3anofHEHME aTOMHbI
opbuTanen anekrpoHamu. MprHLMNBI MUHUMYMa 3HEPTUN,
Maynwn, npaBuna KneykoBckoro n XyHaa.

Jlekuns 2. lMepuogmyeckmni 3akoH [0. WN. MeHgeneesa.
Mepunogmyeckme cBOMCTBA 9fIEMEHTOB U UX 3HAYUMMOCTb
npu peleHnn 3agad npogecCUoHanbHON OeATESNIbHOCTMU.
Mepunogmnyeckas cuctema anemeHtoB [1. . MeHgeneesa.
3aBNCMMOCTb CBOWCTB 3fIEMEHTOB OT 3apsga sdgpa MU
CTPOEHNSA 3MEKTPOHHOM 060SI0YKN aTOMA.

XuMmnyeckas cBs3b

Nekuyusa 3. Xumunyeckas cBa3b. [ToHATME 0 TUnax
XUMUYECKO CBSA3N. XapakTepUCTUKM CBA3UN: SHEPrus,
ANWHa, HanpaBneHHOCTb. Teopust XMMUYECKOro CTPOEHMS.
MoHHas cBsA3b, CBONCTBA MOHHOW cBA3N. KoBaneHTHas
cBs3b. MexaHn3mbl 06pa3oBaHus cBsA3W. AnNonbHbIN
MOMEHT CBSI3U U AUMOSIbHBbIA MOMEHT MOJIEKYITbI.

Jlekuus 4. Teopwus rnbpuamsaummn. Tunbl rMbpugunsaunm: sp,
sp®, sp°. MpYHLMMbI METOLOB BaNeHTHbIX CBS3EN 1
MOJIEKYNSIPHBIX opbuTanen. CpaBHUTENbHAs
xapaktepuctuka MBC n MMO.

JNlekuna 5. CTpoeHue BellecTBa B KOHOEHCUPOBAHHOM
coctosiHun. MeTannuuyeckaa cBdA3b. BogopogHasi cBs3b.
CTpoeHue BewecTBa B KOHOEHCUPOBAHHOM COCTOSHUN.
Knaccudprkaumsa kpuctannoB MO XapakTepy Xumu4eckoun
CBS3U

XumMmnyeckasi
TepMoAnHaMuKa.
CKOpOCTb XMMUYECKUX
peakumn. Xmmuyeckoe
paBHOBecCUe.

Jlekumsa 6. Xumundeckas TepmogmHamumka. TepMOXUMns.
3akoH ['ecca n cneacTteune 13 3akoHa Necca. 3akoH
JlaByasbe-Jlannaca. OCHOBHbIE NOHATUS U 3aKOHbI
TepMoanHaMukn. QHeprusa M'mbbca n HanpaeneHue
XUMUYECKMX MPOLECCOB.

JNlekuusa 7. Xumunyeckasn knHetuka. CKOpOCTb XMMUYECKOMN
peakumm, OT Kakmx 0akTOpOB OHA 3aBUCUT.
OHepreTudeckas guarpamma peakuun. Katanms.
Xummyeckoe pasHoecue. NMpuHumn Jle-LWartense.

PacTBopbl

Jlekumsa 8. PactBopbl. KonnuratmeHble CBOMCTBA
pacTBOPOB. JKBUBANeEHTbI BewecTB. Cnocobbl BbipaXkeHUs
cocTaBa pacTBopa. 3aKkoHbl pa3baBrneHHbIX pacTBOPOB.

OnekTponuTnyeckas
auccoumauns.
PaBHoBecus B

pacTBopax.
M'maponus conemn

Nekumsa 9. AnekTponutndeckas anccounaums. OCHOBHbIE
MONOXXEHNS1 TEOPUUN ANEKTPONIUTUYECKON QUccounaumm.
MexaHuam gnccoumaummn. CTeneHb guccoumauum,
KnaccudukaLums BeLecTB Mo CTENEHN guccoumnaumm.
PaBHoBecue B pacTBopax cnabbix 311eKTPONMTOB.
KoHcTaHTa guccoumanmm, 3akoH OcTtBanbaa.

Jlekuma 10. PaBHoBecus B pactBopax. BooopoaHeii
nokasaTtenb. CUnbHbIe 3NEKTPONUTBI, KaXYyLLascs cTeneHb
anccoumaumm. AKTUBHOCTb, KO3((PULIMEHT aKTUBHOCTU.
WoHHasa cuna. lNMponsseneHue pactsopumMmoctu. PaBHoBecue
B pacTBopax cnabbix anektponutoB. loHHOe nponsseneHue
Boabl, pH n pOH. PacueT pH pacTtBopoB crabbix U CUMbHBIX
KMCNOT 1N OCHOBaHUN.

JNlekuusa  11. [wngponmus comer no KaTuoHy craboro
OCHOBaHUSA, W MO aHWOHY crnabon KucrnoTbl, pacyeT pH
pacTBopoB conen. CoBMeCTHbI ruaponus. PaBHoBecue

rMgponuaa.




Jlekumna 12. OkMcnNUTENbHO-BOCCTAHOBUTENbHbLIE peaKLU K.
Knaccudpmkauyma OBP. CocTtaBneHue ypaBHEHWI
OKUCIUTENbHO-BOCCTAaHOBUTENBbHbIX peakLUnii MOHHO-
3MEKTPOHHBbIM METOLOM.

Jlekuusa 13. DnekTpoxummdeckmne npouecchbl. AKTUBHbIE U

OkucnutensHo- ~
WHEPTHbIE 3NeKTPoadbl. ONEKTPOAHbIV NoTeHuuarn, MexaHuam
BOCCT@HOBMUTENbHbIE
6 eaKkLMN 1 BO3HWKHOBEHWS 9MNEKTPOAHbIX MOTEHUMANOoB. YpaBHeEHne 6
P HepHcTa. ManbBaHu4eckne anemeHTbl. [puHLMN AencTBuSA
ANEKTPOXNMUSA
ranbBaHu4eckux anemeHToB. SC ranbBaHU4eCcKoro
anemeHTa. HanpasneHwne npotekaHusa OBP. Kopposus.
MeToabl 3aLWnUTbl OT KOPPO3UMK.
Jlekumsa 14. OnekTponu3 pacnnaBoB U BOAHbLIX PacTBOPOB
anekTponuTtoB. 3akoH ®apages.
Nlekuna 15,  KoopguHaumoHHas  Teopusa  BepHepa.
HomeHknaTypa KOMMIIEKCHbIX COEAMHEHUN. Cnocobbl
KomnnekcHble -
7 coeanHeHus Knaccudmkauum KOMMMEKCHbIX  COeAUHEHUN. M3omepus. 2
Ounccoumauma KOMMMEKCHbIX COeAMHEHUN. YCTOMYMBOCTb
KOMMJIEKCHbIX COEANHEHU.
2 cemMecTp
Jlekuns 16. Bogopoga, ero coeanHeHus. lNMepokeua sBogopoaa
JNekuusa 17. -1l rpynna MNC. LenoyHble meTanmbl n nx
8 XUMUA S-3NeMeHTOB. H Py - 4
CcoeaMHEeHMs. ANeMeHThbl noarpynn 6epunnus, nx
CcoeIHEHUS.
Jlekumsa 18. Il rpynna MNC. bop, antoMUHUN U UX COEANHEHUS.
Jlekumsa 19. IV rpynna MNC. SnemeHTbI noArpynnbl yrnepoaa,
UX COeAMHEHUS.
Jlekumsa 20. V rpynna MNC. A30T 1 cpocdop, Nx coeamHeHUns.
MbiWwbsK, cypbMa, BACMYT U UX COEAUHEHUS.
9 XUMuUs p-aneMeHToB. » CYP ' T A 10
Jlekums 21. VI rpynna NMC. 3nemMeHTbl NoArpynnel kKucnopoaa
N NX COedVHEHNS.
Nekuua 22. VI-VII rpynna T[C. TlanoreHsl u wux
coeguHeHusa. KpaTkass xapakTepucTuka ©OnaropoaHbIx
rasos.
Jlekuusa 23. Metannel no6o4HbIx nogrpynn -V rpynn INC.
Mogrpynna megm v unHka. KpaTtkas xapaktepuctuka
noAarpynnbl CKaHausA, TUTaHa, BaHagus.
JNlekumna 24. Metannbl noboyHbix nogrpynn VI-VIII rpynn
Xumusa d —anemeHToB u f- H Arpy Py
10 SNEMEHTOB MC. Tlloarpynna xpoma. XapakTepucTuka noarpynnbl 4
' MapraHua. OneMeHTbl Tpuaapl Xenesa N UX CoeUHEHUs.
KpaTkas xapakTepucTuka nNnaTtvHOBbIX MeTannos. KpaTkas
XapakTepucTuka peako3eMenbHbIX 3MEMEHTOB "
aKTMHOMAOB.
5.2.2 lNpakTnyeckne 3aHATMA
lMpakmuyeckue 3aHsamMusi He rPedycMOMpPEH:bI.
5.2.3 JTabopaTopHbI NPaKTUKyM
Ne HanmeHoBaHue pasgena TpyooeMKocCTb,
pasA HanmeHoBaHne nabopaTopHbIX paboT pyA
n/n OVCUMMIINHBI ak. Y
1 cemecTp
JlabopaTopHasi paboTa 1. OCHOBHbIE KNnacchl
Mepunogmyeckas cuctema u
1 HEeopraHN4Yecknx BeLLEeCTB.
CTpOEHne aTOMOB 4
CemuHapckoe 3aHaTue 1. CTpoeHne atoma.
CemuHapckoe 3aHATue 2. XuMmmnyeckas CBsi3b.
2 Xumunyeckas CBs3b MoHHaga cBA3b. KoBaneHTHas cBA3b >

Teopwusi rubpugmsauuu.




Xumunyeckas TepmoauHamuka.
CKOpPOCTb XMMUYECKUX peaKLui.
Xnmmnyeckoe paBHOBeECHE.

JlabopaTtopHasa paboTta 2. KuHeTuka n xmmmyeckoe
paBHOBeCUE

CemuHapckoe 3aHaTue 3. TepmMoxmMmnyeckue m
TEPMOAMHAMUNYECKNE pacyeThl.

PacTteopbl

CemuHapckoe 3aHaTHe 4. Cnocobbl BblpaXeHUst
cocTaBa pacTBopa.

OnekTponuTnyeckasa guccoumaums.
PaBHoBecus B pacTBopax.
Mmpponns conen

JlabopaTtopHasa paboTta 3. AnekTponutudeckas
anccoumaums.

JlabopaTopHasi pabota 4. lNpounsseneHne
pacTBOPMMOCTU, BOAOPOAHbIN NokasaTenb

OKMCnNUTENBbHO-BOCCTAHOBUTENbHbIE
peakunn n 3NeKTpoxXmmMmmna

JlabopaTtopHas pabota 5. OkucnutenbHo-
BOCCTaHOBUTESbHbIE peakLum

KomMnnekcHble coeanHeHns

JlabopaTtopHasa paboTta 6. KomnnekcHble
COeIHeHUs

2 cemMecTp

X1UMUSA S-311EMEHTOB.

CemuHapckoe 3aHaTue 5. KomnnekcHble
coeauHeHus

JlabopatopHaga pabota 7. CBoMCTBa U Nony4yeHue
Bogopogaa. lNepokecng Bogopoaa.

CemuHapckoe 3aHaTue 6. CBownicTBa anemeHToB |-l
rpynnel MC

JlTabopaTopHasi pabota 8. CBoncTea areMeHToB |
rpynnel MC.

JlabopaTopHasi paboTta 9. CsolicTBa anemeHToB |l
rpynnsl MC.

10

XnMUS p-anemMeHToB.

CemuHapckoe 3aHaTue 7. Ceonctea anemMeHTos Il
rpynnsl [1C

JlabopaTtopHasa paborta 10. CeorictBa anemeHToB I
rpynnsl MC.

CemuHapckoe 3aHaTue 8. Ceonctea aneMeHToB .1V
rpynnsl [1C

JlabopaTopHasi paboTa 11. CBoiCTBa 31IEMEHTOB
IV rpynnsl INC.

CemuHapckoe 3aHaTue 9. CBovicTBa anemeHToB V
rpynnel MC

JlabopatopHas pabota 12. CBoincTBa anemeHToB V
rpynnsl MC.

CemuHapckoe 3aHaTue 10. CBoncTea aneMeHToB
VI rpynnel NC

JlabopaTtopHas paboTta 13. CBoiicTBa afieMEHTOB
VI rpynnel MC.

CemuHapckoe 3aHaTne 11. CBOMCTBa SNEMEHTOB
VII-VIII rpynnel MC

JlabopaTopHasi pabota 14. CBolcTBa 311EMEHTOB
VII rpynnsi IMC.

20

10

Xumnsa d —anemeHToB U f-
3MEeMEHTOB.

CemuHapckoe 3aHaTue 12. Metanbl NOBOYHbIX
noarpynn -V rpynn NC.

JlabopaTopHasi paboTa 13. CBoCTBa 31IEMEHTOB
no6oyHbix nogrpynn -V rpynn MNC.

CemuHapckoe 3aHaTue 14. . Metannbl No604YHbIX
nogrpynn VI-VIII rpynn MC.

JlabopaTtopHasa pabota 14. CBoicTBa 3NE€MEHTOB
noboyuHbix nogrpynn VI-VIII rpynn MNC.

5.2.4 CamocTosaTenbHas paboTa obyyatoLumxcs

Ne
n/n

HanmeHoBaHue pasgena
ONCUMNITUHBI

Bug CPO

TpyooeMKocTb,
ak. Y

Meprnogunyeckasn cuctema n
CTPOEHNEe aToOMOB

OtyeT no nabopaTtopHbiM paboTam
TecTnpoBaHue

2
1




TecTnpoBaHue 1
2 Xumunyeckas cBs13b
lMoaroToBKa K peLueHuto 3agadn 1
XUMMUECKas TEPMOANHAMMK. OtyeT no nabopaTtopHbiM paboTam 2
3 CKOPOCTb XUMUYECKMNX PeaKLInii. TecTupoBaHve 1
Xvmunyeckoe paBHOBeCHE. MogroToBKa K peLLeHunto Kenc-3agadn 0,5
lMoaroToBKa K peLueHunto 3agadn 0,5
TecTtnpoBaHue 1
4 PacTteopbl MogroToBKa K peLLEHNIO KeNc-3agavdun 1
MoaroToBKa K peLleHunto 3agadn 0,5
OtyeT no nabopaTtopHbIM paboTam 2
OrnekTponuTuyeckas auccoumaums. TecTupoBaHme 2
5 PaBHoBecus B pacTBopax. .
MMpponua coneit MoaroToBKa K peLLeHuto Kenc-3agaun 1
MoaroToBKa K peLleHunto 3agadn 0,5
OTyeT no nabopaTopHbIM paboTam 1
6 OKNCNUTENBHO-BOCCTAHOBUTENbHbIE TecTuposaHue 3
peakunn n 3NeKTpoxnmMna MogroToBKa K peLLeHunto Kenc-3agadun 0,5
lMoaroToBKa K peLueHunto 3agadn 0,5
OtyeT no nabopaTtopHbiM paboTam 0,5
7 KomnnekcHble coeguHeHns TecTnpoBaHue 2,5
lMoaroToBKa K peLueHunto 3agadn 0,5
2 cemMecTp
OtyeT no nabopaTtopHbiM paboTam 4
8 XUMUS S-951IEMEHTOB TecTnpoBaHue 4
MoaroToBKa K peLleHuto Kenc-3agaun 2
OTuyeT no nabopaTopHbIM paboTam 10
9 XvMus p-oreMeHToB TecTuposaHue 15
lMoaroToBKa K peLueHuto 3agadm 4
OTyeT no nabopaTopHbIM paboTam 4
10 | Xumuna d —anemeHToB U f-anemeHToB TecTtnpoBaHue 9
MoaroToBKa K peLUeHuto Kenc-3agaun 1

6 YyeOHO-MeTOQUUYECKOE U MH(hOpMaUMOHHOEe obecneyeHne QUCLUMNIIUHBI

6.1 OcHOBHas nuTtepartypa

1. Munka, H. J1. Obwas xumna [TekcT] : y4ebHUK ona cTyn. BY30B HEXMMUYECKMX
cneyu. / nog pea. B. A. lNonkoea, A. B. babkosa. — 18-e n3g., nepepab. N gon. — M. : KOpanT,
2018. — 886 c.

2. MnuHka, H. J1. 3agaun n ynpaxHeHus no obuwen xumum [Tekct] / H. J1. MuHka. — J1.:
Xumumsa, 2018. — 256 c.

6.2 lononHuTtenbHasa nutepartypa

1. Capraes, . M. HeopraHu4deckas xmmusi [ONeKTpoHHbIN pecypc] : yuebHoe nocobue
/ T1. M. CapraeB. — 2-e u3g., ucnp. I pon. — Cankr-lNetepbypr : Jlaub, 2021. — 384 c. —
Pexunm goctyna: https://e.lanbook.com/book/169383.

2. AxveToB, H. C. O6was n HeopraHmyeckasa Xmmmsa [ONeKTpOHHbIN pecypc] : y4ebHmK
ans sysoB / H. C. AxmeToB. — 12-e n3pg., crep. — Cankrt-lNeTtepbypr : JlaHb, 2021. — 744 c. —
Pexunm goctyna: https://e.lanbook.com/book/153910.



https://e.lanbook.com/book/169383
https://e.lanbook.com/book/153910

3. Xumuns anemeHToB. JlabopaTopHbi npakTukym [TekcT] : yuebHoe nocobue / C. U.
Hudpranues, tO. C. MNeperyanos, C. E. NnotHukoBa, E. M. NopbyHoBa. — BopoHex : BI'YUT,
2017. — 52 c. — TekcT : aneKTpOHHbIN // JlaHb : aNeKTpoHHO-6nbnnoTedHas cuctema. —
URL.: https://e.lanbook.com/book/106798.

6.3 lNepeyeHb y4yebOHO-meTOAMYECKOro obecneyeHMA ANA CaMOCTOATEeNbHOM
paboTbl obyyarowmxcs

1. OKncnnTenbHO-BOCCTAaHOBUTENbHbIE peakumMu [TekcT] : 3agaHna Ans KOHTPOsis
3HaHUKM No gucumnnuHe «HeopraHuyeckasa xummsa» / BopoHex. [oc. YH-T nHxX. TexHon.; CocT.
E.M. lNopbyHoga, C. E. lNnoTtHukoBa, C. U. HugpTanues. — BopoHex : BI'YUT, 2016. — 20 c.

2. PactBopbl  9neKTpoONUTOB: BOAOPOAHbIN nokasaTtefb. lNponssegeHne
pacTteopumocTu. 'maponns conen [TekcT] : 3agaHna ONA KOHTPOSS 3HAHWUWA NO OUCUUNIIUHE
«HeopraHuyeckasa xumus» / BopoHex. Noc. YH-T nHx. TexHon.; cocT. C. E. NnoTtHukoea, C.
. Huipranues. — BopoHex : BI'YUT, 2014. — 28 c.

3. MeTogunyeckne ykasaHus gna obyyaroLmxcs N0 OCBOEHUIO ANCUMMNNH (Moaynen) B
®Irb0Y BO BI'YUT [OnekTpoHHbIA pecypc] : MeToanyeckne ykasaHna ansa obydaroLmxcsa Ha
BCEX YPOBHSX BbicLLero obpasosanus / M. M. danbinus, P. H. NnotHukosa; BI'YUT, YyebHo-
MeToau4yeckoe yrnpasrieHue. - BopoHex : BIryur, 2015. - Pexum
poctyna: http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813.

6.4 [epeyeHb pecypcoB WHPOPMALUOHHO-TENIEKOMMYHUKALMOHHON CeTun
«UAHTepHeT», He06X0ANMMbIX AN OCBOEHUA QUCLUUNIUHBLI (Moayns)

HanmeHoBaHue pecypca cetn «MHTepHeT» OnEeKTPOHHbIN agpec pecypca
HayuHas anekmpoHHasi bubnuomeka http://www.elibrary.ru/defaulttx.asp?
ObpasosamernbHas niamgopma «Opalim» https://urait.ru/

OEC «JlaHb» https://e.lanbook.com/
AUNBC «Mezaallpo» https://biblos.vsuet.ru/MegaPro/Web

Calm MuHucmepcmea HayKu U ebicuue20o obpa3oeaHusi P® | http://minobrnauki.gow.ru

OnekmpoHHas uHgpopmMmauuoHHO-0bpa3osameribHas cpeda | http://education.vsuet.ru
Or60y BO «Brynt

6.5 [lepevyeHb UH(POPMALMOHHBLIX TEXHONMOrMW, UCNOMb3yeMbIX NpwU
ocyulecTBneHMn obpasoBaTesibHOro npouecca nNo AucuuniuHe (Moaynio), BKNro4as
nepeyYyeHb NPOrpamMMHOro o6ecneyeHus U MHPOPMAaLIMOHHbIX CMPABOYHbIX CUCTEM

1. TectoBble 3agaHua B ONEKTPOHHOW WMH(OPMaUMOHHO-Obpa3oBaTeENbLHON cpeae
BI'YUT http://education.vsuet.ru/

2. Wcnonb3oBaHue cuctembl «[lnarHoctnyeckoe TecTupoBaHue»; «WHTepHeT-
TPEHaXepbl» B pexumax: obyyeHue, CaMOKOHTPOSib C KKYOM JocTyna K cucteme
«HTepHeT-TpeHaxepbl» gucumnnuH BO; koHTponb npenogasaTens no AnOaKkTUYeCKUM
eanHuyaMm  OuCUMniIvHbI Ha caute MHTepHeT-TecTupoBaHme B cdoepe
obpasoBaHug http://www.i-exam.ru/

3. WHdopmaumoHHas cnpaBodHaa cuctema. [loptan  dyHOameHTasnbHOro
xmmudeckoro obpasoBaHns ChemNet. Xumuyeckaa wuHoOpmMaumoHHaa ceTb: Hayka,
obpasoBaHune, TexHonorum http://www.chemnet.ru

4. WHdopmaunoHHaa cnpaBodHaa cuctema. Cant o0 xumuun. HeopraHudeckas
xumus. http://www.xumuk.ru/nekrasov

Mpu ocBOEHMM AUCUUNIAUHBbI UCNONb3YeTCA JIMLEH3UOHHOE U OTKpbITOoe
nporpamMmmHoe ob6ecnevyeHue



https://e.lanbook.com/book/106798
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
https://urait.ru/
https://e.lanbook.com/
https://biblos.vsuet.ru/MegaPro/Web
http://education.vsuet.ru/
http://www.i-exam.ru/
http://www.chemnet.ru/
http://www.xumuk.ru/nekrasov

MporpamMmbl INTuueH3nun, pekBU3NTBLI NOATBEPKAAIOLLErO AOKYMEHTa Ne aya.

Adobe Reader XI (6ecnnaTtHoe MO) BCE KOMMbIOTEPHbIE
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume- | knaccel ¢ onepauMoHHON
distribution.html cuctemon Windows
AnbT ObpasoBaHue Jnuenausa Ne AAA.0217.00 (19, 29 ©CI10), 309a,
€ 21.12.2017 r. no «beccpoyHo» 313, 323, 332, 332a, 422,

424, 434, bubnunoteka —
Hay4HbIN 3an,
BubnuoTteka CINO

Microsoft Windows Microsoft Open License 1, 30, 249a, 3096, 319,
8 Microsoft Windows Professional 8 Russian Upgrade 327, bubnuoteka -

Microsoft Windows Academic OPEN 1 License No Level#61280574 ot ynTanbHbIN 3an
8.1 06.12.2012 .

https://www.microsoft.com/ru-ru/licensing/licensing-
programs/open-license

Microsoft Office Microsoft Open License 30, 134, 141, 335
Professional Plus Microsoft Office Professional Plus 2010 Russian Academic BbubnunoTteka
2010 OPEN 1 License No Level #48516271 ot 17.05.2011 r. (unTanbHbIN 3an)

https://www.microsoft.com/ru-ru/licensing/licensing-
programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic
OPEN 1 License No Level #61181017 o1 20.11.2012 r.
https://www.microsoft.com/ru-ru/licensing/licensing-
programs/open-license
Microsoft Office Microsoft Open License 1, 24, 0396, 105, 251,
2007 Standart Microsoft Office 2007 Russian Academic OPEN No Level 3364, 420
#44822753 ot 17.11.2008https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Libre Office 6.1 Jnuenausa Ne AAA.0217.00 (19, 29 ©CI10), 309a,
€ 21.12.2017 r. no «beccpoyHoy» (BkrtoyeH B 313, 332, 332a, 422, 424,
YCTaHOBOYHbIN NaKeT onepaunoHHON cuctemMbl AnbT 434, bubnnoteka —
O6pasoBaHue 8.2) Hay4HbIN 3an,

BubnuoTteka CINO

7 MaTtepmanbHO-TeXHU4YecKoe obecnevyeHne ANCUUNIUHBLI (MOAYnA)

Y4yebHble ayguTopun And npoBedeHust yd4ebHbIX 3aHATUA B TOM 4ucrie B dhopme
NpaKTU4EeCKOn NOAroTOBKN BKMNOYAOT B ceb4:

NexunoHHble ayantopun (Ne 37, 020), obopyaoBaHHble ayanoBU3yarbHOW CUCTEMOW:
MYITbTUMEANNHBLIA NPOEKTOP, 3KpaH, YCUnuTenb MOLHOCTU 3BYKa, MUKPO(OH, YCTPOMUCTBO
KOMMYyTaLUuN, CETEBOWN KOMMYTATOpP 41151 MOAKIMIOYEHNSA K KOMNbIOTEPHOW ceTn VIHTepHeT.

JTabopaTtopumn HeopraHunyeckomn xummm (Ne 016, 022, 025, 027, 029), ¢ HeobxoaNMbIM
obopyaoBaHMeM: crneuvanM3vpoBaHHble KOMMNNEKTbl mebenu gna y4dyebHoro npouecca;
XuMmnyeckaa nocyna; secbl TexHndeckme — WS-23; sonbtmeTpbl undposble — LLI68003; wkad
cywunbHbin - 2B-151; akBaguctunnatop [A3-15; BOAOHEeNpoHULAeMbl  CTaHOAPTHbIN
NOrpy>XHOW/NpoHnKatoLWwmnn 3oHg Tmn T[-5; BbiICOKOTEMNEPATYPHbIN N3MEPUTENBbHBIN NPMBop
Cc namatbto gaHHbix Testo 735-2; npubop PH-meTp PHep-4; anektponusep, ranbBaHOMETP,
BbINPSMUTENb NEPEMEHHOIO HaNPSPKEHWS, ANEKTPOAbI, CMUPTOBKMN.

Mpn YTeHuMM nekumMn UCNonb3yKTCHA crnefyllwmne cpeacTtBsa OCBOEHUS AUCLMMNIUHLI:
Tabnuubl N Nnakatbl N0 TeMaM; MakeTbl KPUCTaNIMYEeCKNX peLLeToK; obpasubl MeTannos 1
HemMeTansnos, MMHeparoB 1 pya, NoNMMepOB;

[JononHnTtenbHO Ansi  CaMOCTOATENbHOW paboTbl  OOy4aloLWMXCA  MCNOSb3YHTCA
YnTanbHble 3anbl pecypcHoro ueHTtpa BIYUT, ocHaweHHble kKoMnbloTepamMu co CBOOOAHbBIM
AO0CTYNnoM B ceTb VIHTEpHET 1 BMBNNOTEYHBIM U MHPOPMALMOHHO- CMPaBOYHbIM CUCTEMAM.


http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/

8 OueHo4Hble MaTepuanbl AN NPOMEXYTOYHOW aTTecTauum obyyarowmxcs no
aucuunnuHe (Moaynio)

OueHouHble MaTepuansbl (OM) ans avcumnnuHel (MOAYNS) BKIOYAKOT B cebs:

- MepeyeHb KOMMETEeHUUN C yKasaHMeM MWHOMKATOPOB AOCTUXKEHUS KOMMETEHLUMUN,
3TanoB Mx (POPMUPOBAHNS B NpOLIECCe OCBOEHNSI 06pa3oBaTeNbHON NporpamMmmbl;

- OMucaHue LwKan oueHNnBaHus;

- TUNOBbIE KOHTPOSbHbIE 3aaHUSA UMK UHble MaTepuanbl, Heobxoanmble ANs OLEHKM
3HaHWW, YMEHWUWN, HABbLIKOB;

- MeToAuMyeckue Mmartepuansl, onpegensowme npoueaypbl OLEHUBAHUSA 3HaHWW,
YMEHWI, HAaBbLIKOB U (MNK) OnbiTa OeATENbHOCTN.

OM npeactaensaoTca OTAENbHbIM KOMMMEKTOM U BXOAAT B COCTaB pabouen
nporpaMmmbl AUCUUNNUHBLI (MOAYNA).

OueHouHble maTepuansl opmupytotca B cootBeTctBun ¢ 1 BI'YUT «[lMonoxeHne o6
OLIEHOYHbIX MaTepuanax».



NMPUNOXEHUE
K pabouyen nporpamme
no aucumnnuHe «HeopraHnyeckas Xummsi»

1. OpraHu3auMOHHO-MeTOANYEeCKMEe AaHHble AUCUUNNMHLI ANS OYHO-3a04YHOM
unu 3ao4yHon popm obyyeHus

1.1 O6bemMbl pas3nuyHbiX ¢GopM y4yebHOM paboTbl M BUAblI KOHTpPONA B
COOTBETCTBUU C YYE€OHbIM NJIaHOM

O6Lwasn TpyA0eMKOCTb ANCLUMNIMHBI COCTaBNseT 6 3a4eTHbIX eanHUL,.

PacnpegeneHue
TPYAOEMKOCTH NO
Buabl yuebHoM paboThbl Bcero ak.u. ceMecTpam, aK.u.
1 cemecTp | 2 cemecTp
O6Lwas TpyaoeMKoCTb OUCLUMNINHDI 216 108 108
KoHTakTHasa paboTa, B T. 4. ayAUTOPHbIE 3aHATUA: 36 18,2 17,8
Jlekunn 14 8 6
8 Mom 4qucrie 8 hopme rpakmuyeckol rnod2omoeKu — — —
JNNabopaTtopHble 3aHATUSA 16 6 10
8 mom yucrie 8 chopme npakmuyeckol Mod2omoeKu — — —
KoHcynbTaumm Tekyive 2,1 1,2 0,9
KoHcynbTaumm nepepn ak3ameHoMm 2 2 —
Bup atTectauumn (3k3ameH/3a4em) 0,3 0,2 0,1
PeLieH3npoBaHne KOHTPOSbHbIX paboT 1,6 0,8 0,8
CamocTosTensHas pabora: 169,3 83 86,3
MpopaboTka KoHCcNekTa nekumn (cobecegoBaHme, 14 6 8
TECTUpoBaHue)
lMpopaboTka maTepuanos no yyebHnkam
(crc))6r<)ace1:|,osaHme, EecmposaHyme) 121,9 59,8 62,1
MoaroToBKa K peLLeHnto Kerc-3aaaym 8 5 3
MoaroToBKka K 3alumMTe NabopaTopHbIX paboT 7 3 4
KoHTponbHas paboTa 18,4 9,2 9,2
MoaroToBKa K 3K3aMeHy, 3a4eTy (KOHTPOIb) 10,7 6,8 3,9




AHHOTALUUA
K PABOYEW NPOTPAMME
ANCLUUMINHbBI
«HEOPIAHNYECKAA XUMUA»

Mpouecc nsyyeHns Moayns HanpasfeH Ha hopMMpoBaHME CrieayoLmx KOMNeTeHUMIA:

Ne Koa PopmynupoBKa Koa n HaumeHoBaHue MHAUKaTopa
n/n | KOoMneTeHUUn KOMMneTeHLuun DOCTUXEHUSA KOMNeTeHL N
1 OrliK-4 CnocobeH obocHoBbIBaTL U NO-1onks WcnonbsyeT 3HaHWEe TEXHUYECKUX
peanu3oBbIBaTh B BO3MOXHOCTEMN COBpPEMEHHOro
npoceccuoHansHoM crneumanM3mpoBaHHOro obopyaoBaHus, METOLOB
0eATenbHOCTU COBPEMEHHbIE pelueHus 3apad npogeccnoHansHon
TEXHOMOrMm ¢ UCNonb3oBaHUEM OeATenbHOCTMH.
NPUBOPHO-NHCTPYMEHTAIbHOM WO-2onk.4 JeMOHCTpUpyeT yMeHne NpuMeHsITb
6a3bl M UCNONb30BaTh OCHOBHbIE COBPEMEHHbIE TEXHONOMNN U MeTOAb!
ecTecTBeHHble, Bronornyeckne u nccnegoBaHui B NpodeccnoHarnbHom
npodeccuoHanbHble NOHATUS, a [EeATeNnbHOCTU, UHTEPNPETUPOBATbL NOJSTy4YEHHbIE
Takke MeToAbl Npy peLleHnn pes3ynbTaThbl.
obwenpodeccnoHaneHbIX 3agay NA-3onk4 MNMpuMeHseT HaBblkn paboTbl co
cneumanuampoBaHHbIM 060pyaoBaHUeM Ansi
peanusauum NOCTaBMEHHbIX 3aaay npu
npoBeAeHUn uccnegoBaHnm u paspaboTke HOBbIX
TEXHOMOrMMN.

B pe3ynbTate ocBOeHWst ANCUUNNNHBI OBYYaOLLNNCA JOIDKEH:

3namb: BuObl COBPEMEHHOIO CrneunanuM3npoBaHHOro 060opyaoOBaHWS, COBPEMEHHbBIE TEXHOMOrMK W
MeToAbl MCCneaoBaHW B NpodeccroHanbHOM AeATENbHOCTW, MPUHLUMNBI pas3paboTku HOBbLIX TEXHOMOMMW C
MCMNoMb30BaHNEM CneunanmM3npoBaHHOro 06opynoBaHus

YMemb: NpUMEHSITb TEXHUYECKUE BO3MOXHOCTW COBPEMEHHOIO CneunanvM3anpoBaHHoro obopygoBaHus,
WHTEPNPeTUpPOBaTh MOMYyYEHHbIE pe3ynbTaTbl, MONyYEeHHblE HAa OCHOBE COBPEMEHHbIX TEXHOMOMMA N METOL4OB
nccrnegoBaHus, NPUMEHsATb HaBblku paboTbl CO CneuManuanpoBaHHbIM 0DOpygoOBaHUEM AN peanu3auuu
nocTaBfeHHbIX 3a4a4y Npy NPoOBEeAEHUM UccnenoBaHnii U pa3paboTke HOBbIX TEXHOMNOIUIA

Bnademb: meTogaMmu pelleHus 3agady npodgeccnoHanbHon AesATENbHOCTW, COBPEMEHHBIMU MeTodamu
uccnegoBaHM B Npod)ecCMOHAnbHOW  OeATenbHOCTM, HaBblkM  paboTbl  CO  cneunanuanpoBaHHbIM
obopynoBaHueM Ansa peanusauuun NOCTaBrEHHbIX 3a4ad Npu NpoBeAeHUn uccnenoBaHui n paspaboTke HOBbIX
TEXHOMOrNM.

CodepxxaHue pa3denoe QUCUUMNIIUHBI:

CrtpoeHue atoma. Mogenu ctpoeHus atoma. Teopusa bopa. [NoHATME O kBaHTOBOWM MexaHuke. KBaHToBbIe
yncna. 3anofnHeHMe aTOMHbIX opbuTanen anekTpoHamu. [puHUMNBI MMHUMYMa 3Hepruw, [Maynn, npasuna
KneukoBckoro u XyHga. [Mepuogmyeckmin 3akoH un cuctema [O.U. MeHgeneeBa. 3aBMCMMOCTb CBOWCTB
3MNEeMEHTOB OT CTPOEHUSA 3NEKTPOHHON 0BOMOYKM aToma. XMMMYeckas CBs3b. XapakTepucTukm cBasu. Teopus
XUMMYECKOTo cTpoeHus. NoHHasa cBs3b. KoBaneHTHast cBsA3b. Teopus rmbpuausaumu. [NpyvHUMnel MeToaoB
BaneHTHbIX CBA3eW U MonekynsapHblx opbutanen. MeTtannuyeckas cBA3b. BogopoaHasi cBA3b. Xumuyeckas
TepmoanHamuka. Tepmoxumus. 3akoH [ecca. 3akoH JlaByasbe-Jlannaca. OHeprua [mbbca n HanpaBneHve
XUMUYECKMX npoueccoB. Xumudeckas kuHeTuka. Katanus. Xumumyeckoe paBHoBecue. PacTtBopbl.
KonnuraTuBHble CBOMCTBaA pacTBOPOB. OKBMBamneHTbl BewlecTB. Cnocobbl BbipaXeHWst cocTaBa pacTeopa.
3aKkoHbl pas3baBrneHHbIX PacTBOPOB. JOnekTponutuieckasa guccoumaumns. PaBHoBecne B pacTBopax cnabbix
anekTponuTos. BogopoaHein nokasartens. CunbHble 3NeKTPonuTbl. AKTUBHOCTb, MOHHasA cuna. [lpousseneHuve
pacTBopuMocCTU. PaBHoBecre B pacTBopax crnabbix anektponutoB. PacyeT pH pactBopoB cnabbix U CUMbHBIX
KMCMNOT M ocHoBaHwi. Mvaponua comnen. OKUCIUTENbHO-BOCCTAaHOBUTENbHbIE peakunn. JNeKTpoXMMuyeckme
npouecchl. anbBaHW4yeckne anemeHTbl. HanpaBneHue npoTekaHnss OBP. Koppos3us n meTogbl 3aliuThl.
OnekTponu3 pacnnaBoB U BOAHbIX PacTBOPOB anekTponutoB. 3akoH Papages. KoopamHaumoHHas Teopus
BepHepa. Bogopog, ero coeguHenus. MNMepokena Bogopoaa. |-l rpynna MNC. 3nemeHTbl n ux coeguHeHms. i
roynna C. Bbop, anommHun n ux coeguHeHus. IV rpynna C. OnemeHTbl noarpynnbl yrnepoga, WX
coeguHenus. V rpynna MNC. A3oT u docdop, nx coeguHeHuns. Mbilwbsik, cypbma, BUCMYT U UX coeguHeHus. VI
roynna C. 3nemeHTbl noarpynnbl kucnopoga u wux coeguHenus. VII-VIII rpynna TC. lanoreHbl n wmx
coeanHeHus. Kpatkaa xapaktepuctuka GnaropogHbix raszoB. Metannbel nobouyHsix nogrpynn |-V rpynn T1C.
Moarpynna meau v uuHka. KpaTkas xapakTtepucTuka NoArpynnbl CKkaHaudA, TuTaHa, BaHaaus. Metannbl
nobouHbix nogrpynn VI-VIII rpynn MNC. MNMoarpynna xpoma. XapakTtepucTuka noarpynnsl MapraHua. 3nemMeHThbl
Tpuagbl xenesa u ux coegmHeHus. Kpatkaa xapakrepvcTuka nnaTuHOBbIX MeTannoB. KpaTkasi xapakrepucTtuka
peako3eMerbHbIX 311IEMEHTOB U akTUHOMAOB.




OLIEHOYHbLIE MATEPUAIIbI
AnA NPOMEXYTOYHOU ATTECTALIUU

no gucuunivHe

Heopranunyeckasa xmumus




1 NepeyeHb KOMNETEHLUM C yKa3zaHueM 3TanoB ux popmmpoBaHus

Ne Kopn PopmynupoBKa Koa n HanmeHoBaHue nHaukatopa

n/n | KoMneTeHUUN KOMMeTeHLun AOCTUXKEHUSA KOMMeTeHLUn

1 OrliK-4 CnocobeH obocHoBbIBaTb n | WO-lonks WVicnonb3yetr 3HaHWE TEeXHUYECKUX
peanv3oBbiBaTb B NPOdeCCUOHANBHON | BO3MOXHOCTEN COBPEMEHHOI0
OesTenbHoCTH COBpPEMEHHbIE | CneLnann3MpoBaHHOro obopynoBaHus,

TeXHoMnorum c NCNonb30BaHNeM
NPUBOPHO-NUHCTPYMEHTanbHoM 6a3sbl u
ucnonb3oBaTtb OCHOBHbIE
ecTecTBeHHble,  Ouonorudeckne  u
npodheccuoHarnbHbIE MOHATUSA, a Takke
mMeToabl npu peLleHnm
obLwenpodeccroHanbHbIX 3agay

METO[0B peLleHnsa 3agay npodecCroHanbHoOn
[eATenbHOCTMU.

NO-2onk.4 eMOHCTpUpyeT yMeHne NpUMeHaTb
COBPEMEHHbIE TEXHONOIMM U METOAbI
nccrnegoBaHuin B npodeccrmoHanbsHom
[eATenbHOCTU, UHTEPNPETUPOBATL
NnonyyeHHble pe3ynbTarhl.

NIO-3onk4 MprMeHseT HaBbIkM paboTbl CO
cneumanvsMpoBaHHbIM 000pyaoBaHUEM Anst
peanusauumn NOCTaBIIEHHbIX 3agay npu
npoBeaeHnn nccrnegosaHum u paspabortke
HOBbIX TEXHONOIMN.

Koa 1 HaumeHoBaHVe nHaukaTopa
OOCTDKEHUS KOMMNEeTEHLUM

PesynbraTthl 06y4YeHust (NokasaTenu oLueHnBaHus)

WO-1onk4 icnonb3yeT 3HaHUE TEXHUYECKMX
BO3MOXXHOCTE COBPEMEHHOIO

3HaeT: BUAbI
obopyaoBaHus

COBpeMEHHOro cneunanm3npoBaHHOro

cneumanv3npoBaHHOro obopygoBaHus,
METOAO0B peLLeHns 3ada4 npodeccnoHanbHom

YmeerT: NMPUMEHATb TEXHUYEeCKMne BO3MOXHOCTU COBpPEMEHHOIo
cneunanmampoBaHHOro 060py,D,OBaHMF|

nNeATernIbHOCTW.

Bnageet: wmeTtogamu peweHna 3agad
AeATeNIbHOCTU

npodeccunoHanbHON

UO-2onk.4 JeMOoHCTpUpyeT yMeHME NPpUMEHATb
COBPEMEHHbIE TEXHOMNOMMN N METOAbI

3HaeT: COBpPEeMEHHble TEXHOMOrMM U MeTOoAbl UCCneaoBaHun B
npodeccuoHanbHon AeaTenbHOCTH

nccnenoBaHum B NpodeccroHanbHom
OeATenbHOCTU, MHTEPNPEeTMPOBaTh
nonyyYeHHble pe3yrnbTaThl.

YmeerT: MHTEepnpeTnpoBaTb nony4yeHHble pes3ynbTaThl,
nony4eHHble Ha OCHOBE COBPEMEHHbIX TEXHONOMMA U METOAOB
nccneanoBaHua.

Bnageet: coBpeMeHHbIMM  MeTodamu
npodeccuoHanbHon AeaTensbHOCTH

uccrnegoBaHMn B

WO-30nk.4 NMpumeHseT HaBbIkn paboTbl CO
creumanm3mpoBaHHbIM 060pyaOBaHNEM A1S

3HaerT: npuHUMNbI pa3pa60TK|/| HOBbIX TEXHOIIOMNA C MCMNONb30BaHMEM
crneumanusnpoBaHHoro obopyaoBaHust

peanusauny NocTaBMeHHbIX 3ada4 npu
npoBeaeHUN UccrenoBaHuim u paspaboTke
HOBbIX TEXHONNOTUIA.

YMeeT: npuMeHaTb HaBblkM paboTbl CO crneunanus3npoBaHHbIM
obopyaoBaHMeM ANA peanu3auuy NOCTaBMeHHbIX 3agad npu
MpOBEeAEHUN UcCrieqoBaHWUi 1 pa3paboTke HOBbIX TEXHONOIiA

BnageeT: HaBblku  paboTbl CO  CMeuuanu3MpoBaHHbIM
obopyagoBaHveM ANA peanusauuy MOCTaBMeHHbIX 3adady npu
npoBeAeHUN UccrefoBaHUn 1 paspaboTke HOBbIX TEXHOMOIUIA.

2 MacnopT OUeHOYHbIX MaTep1anoB No gUCUMNNINHe

TexHonorusa/npouenypa
MHpekc o
No Pasgent! KOHTPONMPYEMOIt LleHOYHble CpeacTBa OLEHMBaHNSA
- (cnocob koHTpons)
n/n OVCUMNIVHBI KOMneTeHumn NoNo
(nnn ee vacTm) HanmeHoBaHue -
3ajaHui
TecTtuposaHue
MpoueHTHas wkana 0-100 %;
- 0f - .
1. Mepunopmnyeckas cuctema OMK-4 Tecm 1-8 0-59,99% Hey,EI,OBﬂeTBOpVITeJ'Ibe),
M CTPOEHME aTOMOB 60-74,99% - yooBneTBOPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - OTNUYHO.




Xnmuyeckasa cBs3b

Orik-4

Tecm

TecTtuposaHue
MpoueHTHas wkana 0-100 %;
0-59,99% - HeyOOBNETBOPUTENLHO;
60-74,99% - yooBreTBOPUTENLHO;
75- 84,99% -xopoLwuo;

85-100% - OTNNYHO.

Xumnyeckasi
TEpPMOAMHaMMKa.
CKOpOCTb XMMUYECKNX
peakumn.
X1MMUnyeckoe paBHoOBecCHE

OrK-4

Tecm

15-18

TecTtuposaHue
MpoueHTHas wkana 0-100 %;
0-59,99% - HeyOOBNETBOPUTENLHO;
60-74,99% - yooBreTBOPUTESLHO;
75- 84,99% -xopoLuo;

85-100% - OTNNYHO.

3aldayva

31-34

MpoBepka NpenogasaTtenem
OTmeTKa B cucteme
«3a4YTEHO — He 3a4YTEHO»

Kelic-3adaya

59 - 60

MpoBepka npenogasaTenem
OTmeTka B cucteme
«324TEHO — He 3a4TEeHO»

PacTteopbl

OrnK-4

Tecm

19-20

TecTupoBaHue
MpoueHTHas wkana 0-100 %;
0-59,99% - Hey40OBNETBOPUTENBHO;
60-74,99% - yooBnNeTBOPUTENBHO;
75- 84,99% -xopoLwuo;

85-100% - OTANYHO.

3aldayva

35-40

MpoBepka npenofasaTenem
OTmeTKa B cucteme
«3a4TEHO — HE 3a4TEHO»

Kelic-3adaya

57 - 58

MpoBepka npenogasaTtenem
OTmeTKa B cucteme
«3a4YTEHO — He 3a4YTEeHO»

OnekTponutuyeckas
Anccoumaums.
PaBHoBecus B pacTeopax.
M'mpponuns conen

OrK-4

Tecm

21-22

TecTtuposaHue
MpoueHTHas wkana 0-100 %;
0-59,99% - Hey4OBNETBOPUTENBHO;
60-74,99% - yooBneTBOPUTENBHO;
75- 84,99% -xopoLuo;

85-100% - OTNNYHO.

3adava

41 - 46

MpoBepka npenofaBaTenem
OTmeTka B cucteme
«3324TEHO — He 3a4TEeHO»

Kelic-3adaya

57 - 58

MpoBepka npenogasaTtenem
OTmeTKa B cucteme
«3a4YTEHO — He 3a4YTEHO»

66.

OkucnuTenbHo-
BOCCTaHOBUTENbHbIE
peakuum 1 aNekTPoOXUMns

Orik-4

Tecm

23-26

TecTtuposaHue
MpoueHTHas wkana 0-100 %;
0-59,99% - HeyOOBNETBOPUTENLHO;
60-74,99% - yOoBreTBOPUTESBHO;
75- 84,99% -xopoLuo;

85-100% - OTNNYHO.

3adava

50 - 56

MpoBepka npenofasaTenem
OTmeTka B cucteme
«324TEHO — He 3a4TEeHO»

Xnmus anemeHToB

Orik-4

Tecm

27-30

MpoBepka npenogasaTenem
OTmeTka B cucteme
«324TEHO — He 3a4TEeHO»

3adayva

47 - 56

CobecepnoBaHue c npenofaBaTenem
OTMeTKa «HeydoBNETBOPUTENLHO,
YOOBMNETBOPUTENBHO, XOPOLLIO,
OTNUYHOY

3 OueHo4YHble MaTepuanbl ANA NPOMEXYTOYHOM aTTecTayum

TunoBble KOHTPOSibHbIE 3a4aHMA WM UHble MaTepuanbl, Heob6xoauMmble AnNs
OLeHKM 3HaHUW, YMEHWMW, HaBLIKOB U (MNK) onbiTa AEATENbHOCTU, XapaKTepu3yrLwmx
aTanbl ¢GopMUPOBAHUA KOMMNETEHLUUW B TMpouecce OCBOeHUss obpasoBaTesibHOMU
nporpamMmmbl



[Ons  OueHKNn 3HaHWK, YMEHWW, HaBblkOB oObyvawwmxcs nNo  AUCUMNnHE
«HeopraHmnyeckas  xumuss»  NpUMEHSAETCs  OanbHO-PENTUHrOBasi  CUCTEMA  OLIEHKM
ChopMUPOBAHHOCTM KOMMETEHLNN CTyOeHTA.

BanbHo-penTMHroBass cuctemMa OUEHKU OCYLLEeCTBIISEeTCA B Te4YeHue BCero cemectpa
npu NpoBeAEHUN ayANUTOPHbIX 3aHATUIA U KOHTPOSIS caMoCTosATENbHON paboThl. NokasaTtenamm
®OC asnawTca (1 cemecTp): otyeT no nabopartopHbiM pabotam B Buae cobecenoBaHus;
pybexxHbI KOHTPOSb B BUAe cobecenoBaHUs M TECTMPOBAHUSA; caada KOMMoKBUyma B BuAe
cobecefoBaHMA W pelleHMs 3adayn, [doMallHee 3ajaHve B BuMAE  KOMMbIOTEPHOrO
TECTUPOBaHMS; ayanTopHasi KOHTporbHas paboTta. OueHnBaHMe CTyQEeHTOB OCYLLECTBSETCS B
TeyeHue 2 cemecTpa npu NpoBedeHUn ayauTopHbIX 3aHATUI, nokasatenamum ®OC asnsTCs:
oTyeT no nabopaTtopHbiM paboTam B Buae cobecenoBaHus; PyOEXHbIN KOHTPONb B BuAeE
cobeceoBaHUA M TECTMPOBAHUSA; cOada KOMMokBMyma B Buae cobecenoBaHust M pelleHus
3agayvn, ayamTopHasi KOHTposnbHaa pabota. OueHKkM BbLICTaBNAKTCA B COOTBETCTBMU C
rpachnkoM KOHTPOSA TEKyLLEen yCneBaeMoCTU CTYAEHTOB B aBTOMATU3NPOBaHHY0 cuctemy 6a3
AaHHbIX (ACYB[l) «PentnHr ctygeHToB»

Mo pesynbTatam Tekywen paboTbl B CEMECTpe CTyAEeHTY BbICTaBNAETCA OLEHKa B
NATUBaNNLHON CUCTEME UMM CUCTEME «3a4YTEHO»-KHE3aYTEHOY.

Obyuatowmncs, HabpasLwnn 3a TekyLyto paboty meHee 60 %, T.K. OH HE BbIMOSTHUI BCHO
paboTy B ceMecTpe, [JOnyckaeTcs [0 CAayM 3K3aMeHa WnuM  3a4yeTa, OfHako emy
AOMNOSTHUTENbHO 3adarTcs BOMpPOCbl Ha cobecegoBaHun Mo pasgenam, BbIHOCUMMbIM  Ha
3K3aMeH unu 3adveTt. Jk3ameH (1 cemecTp) NpoBoAMTCA B BuAe cobeceoBaHUs N KENC-3afauun.
[Mpn YacTMYHO NpaBuUNbHOM OTBETE CyMMa Hanos AenuTCcs nononam.

3aveT (2 cemecTp) nNpoBOAUTCS B BMAE TECTOBOrO 3ajaHust U Kenc-zagauun. [pwm
4YacTU4YHO NpaBUIbHOM OTBETE CyMMa H6anos AenuTcs nononam.

ATTecTtauma obyvarowerocs no AUCUMMINHE MPOBOAUTCA B (hopMe TeCTUPOBAHUA U
peleHns  KOHTPONbHbIX 3ajad W npegycmaTpvMBaeT  BO3MOXHOCTb  MocrefyroLlero
cobecenoBaHus (aKk3ameHa).

Kaxgbih BapuaHT TecTa BKNoYaeT 14 KOHTPOSbHbIX 3a4aHUN, U3 HUX:

- 10 KOHTPOSbHbIX 3a4aHNN HA NPOBEPKY 3HAHWM;

- 3 KOHTPOJIbHbIX 3alaHNN Ha NPOBEPKY YMEHWUM;

- 1 Kenc-3agaHve Ha NPOBEPKY HaBbLIKOB.

B cnyyae HeyooBneTBopuUTENbHOW  coayM  9K3ameHa  (3adveTa)  CTYAEHTY
npefoCTaBnsieTCAa nNpaBo MOBTOPHOW CAayM B CPOK, YCTAHOBMEHHbLIM ANs nuMKBMAauuu
akaZleMnyeckon 3a0SHKEHHOCTN NO UToram CooTBETCTBYHLWEeN ceccun. [Npn noBTOpHOM caaye
KonmyecTtBO HabpaHHbIX CTygeHTOM 6annoB Ha npeabiayllemM 3dK3aMeHe WunuM 3ayeTe He
yumTbiBaeTCS.

3.1 TecToBble 3apaHusA (3awmuTa NabopaTopHbIX pabdoT)

ONK-4 - CnocobeH o0OOCHOBbIBaTb W pea-nM3oBbiBaTb B NPOgECCUMOHANbHOM  OeATeNnbHOCTU
COBpPEMEHHbIE TEXHOSMOMMN C UCMONb30BaHMEM MPUOOPHO-UHCTPYMEHTaNbHOM 6a3bl M MCNONb30BaTb OCHOBHLIE
ecTecTBeHHble, Owuonornyeckne U npodeccnoHanbHble MOHATUS, a Takke MeTodbl Mpu  peLleHuu
obenpodeccmnoHanbHbIX 3agav

Ne

TectoBOe 3agaHne
3agaHuns

EMKOCTb 3HepreTu4eckux nogypoBHeEN B aToMe onpeaensieTcs:
1) npuHuunom Maynu;

1 2) npaBunom XyHaa;

3) npaBunom Kne4ykoBCcKoro;

4) NpYHLUMMNOM HauMEHbLLUEN SHEPTUMN.

2 OneMeHTbl OTHOCHT K IMaBHbIM NOArpynnam, Tak Kak OHW:




Ne

TecTtoBoe 3agaHve

3agaHu4

1) cToAT B NeBon YacTu rpynnsol;
2) BKITHOYAKOT 3JIEMEHTbI KaK MarbIX, Tak U 60MbLINX NEPUOJOB;
3) cTOAT B NpaBon YacTu rpynnbl;
4) BKMOYaT 3MEMEHTbI TONbKO BOMbLLMX NEPUOAOB.
OpbuvTtanei Ha TpeTbeM 3HEPreTUYeCKOM YPOBHE:
1) Tpw;

3 2) yeTblIpe;
3) naTh;
4) neBAThb.
B tabnunue O.M.MeHgeneeBa 4f-anemeHTbl HaxoaaTcs:
1) B nATOM Nepuoge;

4 2) B LLeCTOoM nepuoae;
3) B ceabMOM NepuoaE;
4) B naTON rpynne.
M3meHeHne CBONCTB rMApPOKCAOB 3NEMEHTOB B Nepuoae C yBenuueHnem 3apsaaa aapa:
1) OCHOBHbIe CBOMCTBA YMEHbLIAKTCS,;

5 2) 6e3 3aKOHOMEPHOCTY;
3) OCHOBHbIE CBOWCTBA YBENMUNBAIOTCS;
4) He MeHsTCS.
Ha BbICLIyl0 BaneHTHOCTb anemMeHTa B Tabnuue MeHaeneesa ykasbiBaeT:
1) Homep nepuoaa;

6 2) Homep rpynnbl;
3) YNCNO 3NEKTPOHOB Ha BHELLHEM YPOBHE;
4) NnopsiAKOBbIA HOMEP SM1IEMEHTA.
MarHuTHoe KBaHTOBOE YNCNOo umeeT 3HadveHuns: +1, 0, —1:
1) Ha s-nogypOBHE;

7 2) Ha p-noaypoBHe;
3) Ha d-noaypoBHeE;
4) Ha f-nogypoBHe.
OkncnnTenbHY CNOCOBHOCTL aNeMeHTa onpeaenserT:

8 1) aHeprusa noHnsaumu;
2) aHeprusi cpoacTBa K INIEKTPOHY;
3) aNeKTpoOoTPULATENBHOCTb.
B kakon monekyne nveetca ABe TI-CBA3N?

° b CoHa; 2) CoHo; 3) 0;; 4) H,0.
Bbibepute cpean nepedncrieHHbIX CBOMCTB XapakTepHoe AN MOHHOW CBA3W:

10 1) HacbIWaeMoCTb; 2) HeHacbIWAeMOCTb;

3) HanpaBnNeHHOCTb; 4) HebonbLUuasa 3Heprnsa CeaA3u.
Kakoi Tun peLueTkn xapakTepeH Ans meTtannos?
11 1) aTomHas; 2) NOHHas;
3) monekynsipHasi; 4) aTOM-MOHHas.
B kakol Monekyrne nMeeTcs MOHHbIN TUM CBA3N?

12 1) HCI: 2) NH3; 3) NaCl; 4) H3BOs.
KakoBa HanpaBneHHOCTb KOBAneHTHbIX CBsideit npu sp'—rmbpuamsauun? lNpuBeaute npumep
CoeANHEHMS:

13 1) K BepLUIMHaAM TPeyronbHUKa; 2) K BEpLUMHAM nupamugpl;

3) K BepLUMHaM TeTpasapa; 4) nuHenHas.
14 KakoB Tun rubpuansavmm yrnepop,g B MoOfiekyne yrneKM%noro rasa?
1) HeT rMbpuamnsaumy; 2) sp’; 3) sp’; 4) sp.
TemnepaTypHbIi KO3PULMEHT CKOPOCTUN peakuumn paeeH 3. [pu oxnaxaeHun cuctemsl ot 50°C
0o 30°C ckopoCTb peakumm:
15 1) He nsameHunacs;

2) ymeHbwunachb B 9 pas;
3) ymeHbLIMNace B 6 pas;
4) ymeHblunnach B 3 pasa.




Ne

TecTtoBoe 3agaHve

3afaHus
Mpun nosbiweHun TemnepaTypbl oT 30 °C go 70 °C ckopocTb peakuumn Bo3pocna B 81 pas. Kak
N3MEHUTCS CKOPOCTb Npu yBenuveHumn Temnepatypbl ot 70 °C go 80 °C?
1) HEe n3ameHuTCs;
16
2) ymeHblumnacs B 9 pas;
3) ymeHbLUMnack B 6 pas;
4) yBenuuunachb B 3 pasa.
Kakune peakumm MOryT npoTekatb CamOnpOn3BOSIbHO:
1) CH4 + CO, = 2CO + 2H, AG = 170,95 k[Ix/monb;
17 2) C(k) + O,(r) =2CO(r) AG = - 137 kx/monb;
3) PbS(k) + 2HCI(x) = H,S(r) + PbCI,(x) AG = 30,9 k[1x/Monb;
4) 3PbS(k) + BHNO3(x) = 3PbSO (k) + 8NO(r) + 4H,O(x) AG = -1454,3 kxx/Mmonb.
OT kaknx pakTopoB 3aBUCUT KOHCTAHTa CKOPOCTU peakLmm?
1) OT KOHUEeHTpauuu;
18 2) OT HaNM4Ks KaTanuaartopa B CUCTEME;
3) OT AaBneHus B CUCTEME;
4) oT TemMnepaTypbl.
OcmoTnyeckoe gaBneHne pacTBopa HeaneKTponMTa BbluMcnsieTcs no oopmMyne:
1) p=poX:
19 2)  Po—P=poXz
3) p=cRT
4)  p=poVoT/(VTo)
CooTBeTCTBME MEXOY KOHLIEHTpaLKen u paBeHCTBOM, ee OnpeaensoLmM:
m(X
o(X) = ( ) a) MomsAnbHasa KOHLEHTpaLUus
p
2) T(X)= m (X) 6) MONsIPHas KOHLIeHTpaLus
p
v(X)
20 3) C(X)=[X]= v B) TUTP (MaccoBast KOHLEHTpaLus)
p
v(X
4) b(X) = (X) r) MaccoBsas gons
m(pacTBopuUTEIIS)
OTBerT:
2 3 4
r B 6 a
CokpallieHHoe NoHHOe ypaBHeHne Fe”  + 20H = Fe(OH), cooTeeTCTByeT B3aMMOaeiCTBUIO B
BOOHOM pacTBOpe BELLECTB:
1 Fe(NOj3); n KOH;
)
21 )2 FeSO, wn LiOH;
3 Fe(NO3)2 n Na,S;
)
4 FeCl; n Ba(OH),.
)
Peakuueit noHHoro obmMeHa, nayler B BOAHOM pacTBOPeE [0 KOHLA, ABMSETCS B3auMOLEeNCTBME:
1 cynbcaTa ammoHusA 1 xnopuaa 6apus;
)
2 CepHOWN KUCMOTbl M HUTpaTa HaTpws;
22 )
3 cynbdaTta HaTpus U COMSAHOM KUCNOTbI;
)
4 HuTpaTa Kanus u cynbgara HaTpus.
)
23 MwHUManbHY0 cTeneHb OKUCNEHUSA XOop NPOSABNAET B COeOUHEHUN:




Ne TecToBOE 3agaHune
3agaHuns

1) NH,CI 2) Cl, 3) KCIO 4) NaClO,

B kakux cnyyasx xnop okucnsietca?

1) 2CI" - Cl,

24 2) ClO;"— CIO’

3) Cl, — 2CI

Kakue csorictBa nposiensieT Na,SO; npu B3aMmogencTesnm ¢ BogHbiM pactesopom KMnO ,?
1) oKMCNUTENBHbLIE;

25 2) BOCCTaHOBUTErbHbIE;

3) OKUCNNTENBHO-BOCCTAHOBUTESBHbIE;

4) BelecTBa He B3aUMOAENCTBYHOT.

Kakue csoncta npossnset NaNO, npu B3anMoaencTBMM C KOHLEHTpUpoBaHHON H,SO,4?
1) oKMCNUTENBHbIE;

26 2) BOCCTaHOBUTESbHbIE;

3) OKMCNNTENBbHO-BOCCTAHOBUTENBHbIE;

4) BellecTBa He B3aUMOAENCTBYIOT.

Kakve meTannbl | rpynnbl Npyv B3auMOAEWCTBUM C KUCIOPOAOM HEe CKIIOHHbI K 0BpasoBaHuio

27 NEepPEeKNCHbIX COeANHEHUI (MePOKCHMAO0B, HaANEPOKCMAOB, 030HUAOB)?
1) Li; 2) Cu; 3)K; 4) Rb.
28 Kakne 13 nepeyncrnieHHbIX HbKe Conen onpenensioT BPEMEHHYIO KECTKOCTb BOAbI?
1) CaCly;  2) Mg(NO3)2; 3) Ca(HCO3),;  4) Mg(HCO3),.
Kakne 13 nepeyncrieHHbIX HUKe Corer onpeaensitoT NOCTOSHHYH XXECTKOCTb BOAbI?
29 1) Ca(NOs),;  2)CaCl,;  3) Mg(NOs),;  4) KCl.
B coeanHeHnax PHj;, P,Os, H3;PO; dochop umeeT cTeneHn OKUCIEHUS, COOTBETCTBEHHO
30 paBHble

1) +3; +5;-3;  2) -3; +5; +3; 3) -3; +3; +5; 4) +3; -5; -3.

KpuTepumn n Wwkanbl OLEHKN:

MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyaoBNeTBOPUTENbHO, YAOBETBOPUTENIbHO, XOPOLUO, OTIINYHO»
0-59,99% - HeyOOBNETBOPUTENLHO;

60-74,99% - yooBrneTBOPUTENLHO;

75- 84,99% -xopoLwuo;

85-100% - oTnn4HoO.

3.2 3apauu (3apaHus)

ONnK-4 - CnocobeH o6ocHOBbIBaTL W pea-nM3oBbiBaTb B NPogeccMoHanbHOM  AeATenbHOCTU
COBpPEMEHHbIE TEXHOMOMMN C UCMONb30BaHMEM MPUOOPHO-UHCTPYMEHTANbHOM Gasbl M MCNONb30BaTb OCHOBHLIE
ecTecTBeHHble, Owuonoruyeckne U npodpeccnoHanbHble MNOHATUS, a Takke MeTodbl Mpu  peLleHun
obLwenpodeccmnoHanbHbIX 3agav

Ne 3agaHusa Ycnosue 3agaun (opMynmnpoBka 3agaHus)

Peakuusa npoTekaeT no cxeme:
A+ B &—— C + D.

PaBHOBeCHble KOHLUEeHTpauum BelecTB Takosbl: ¢(A) = ¢(B) = 0,5 Monb/am’, c(C) =cD) =1

31 Monb/am°. BbIUNCIIUTE KOHCTAHTY PABHOBECHSI.
PeweHue:
BoipaxkeHne ans koHcTaHThl paBHoBecus K=[C][D]/[A][B] = 1*1/0,5*0,5 = 4.
Bo ckonbko pa3s yBennumTcst CKOPOCTb peakumn, ecrniv ysenuunts temnepatypy ot -10 go +30 °C?
(Mpu noBbIweHnn TemnepaTypbl Ha 10°C cKOPOCTb ATOW peakuun ysenuumeaetcs B 3 pasa).
32 PeweHue:

Mo npasuny BanT Modda V4 /V, = y'*°

At =30 - (-10) = 40 °c)
VIV, = 3%010 =3% =g1




Ne 3agaHus Ycnosue 3agayn (hopmynvMpoBKa 3agaHus)
CkopocTb yBenuuutcs B 81 pas.
Ha ckonbko rpagycoB Heob6XOoMMO MOBLICUTL TeMnepaTtypy, 4YTOObl CKOPOCTb peakuuu
yBenuuunacb B 16 pas, ecrnv TemnepaTtypHbii KOSMDULNEHT peakuun paBeH 2?
33 PeweHue: Lo
Mo npanmy BaHT Noddha V,/V, =y
ViV, =280 =16
AY/10 = 4, At = 40 (°C)
Heo6xoanMo noBbIcMTL TemnepaTypy Ha 40 °C.
PaBHOBeCHbIE KOHLEHTpauun B cucteme
CO + Clz (_—_) COC|2
paBHbl: ¢(CO) = c¢(Cl,) = 0,3 monb/am® , ¢(COCL) = 1,8 monb/am®. BbIYMCIIUTE KOHCTAHTY
34 paBHOBECUS.
PeweHue:
BblpaxkeHue ansa koHcTaHTbl paBHoBecns K=[COCI,]/[CO][CI,] = 1,8/0,3*0,3 = 20.
Paccuutante MonsinbHYH KOHLlEeHTpauuio pactBopa ¢occarta kanus, ecnm B 200 r pactBopa
copepxutca 30 r chocarta kanus.
35 PeweHue:
MonsnbHas KoHUeHTpauusa onpegenseTca no doopmyne b = n/m(H,0)
KonuyectBo Bewecta n = m/M = 30r/212monb/r = 0,142 monb.
b = 0,142 monw/0,2 kr = 0,71 monb/kr.
Paccuntante MOMSAPHYIO KOHLEHTpaumio pacTBopa CEPHOW KMUCIOTbl, B KOTOPOM MaccoBas A0S
KMCIOTbI cocTaBnsieT 2 % (MNoTHOCTL pacTeopa 1,05 r/em’).
PeweHue:
36 [MycTb Macca pactBopa cepHou kucnotbl pasHa 100 r. Torga macca cepHom KUCMNOThbl paBHa 2 T.
m =100-0,02=2(r)
Konuuectso Bewectea n = m/M = 2r/98r/monb =0,02 Mmonb
O6bem pacTeopa paseH V = m/p = 100r/1,05r/cm® = 95 cm®= 0,095 am®
MongpHas koHueHTpauusa onpegensieTca no popmyne C = n/V = 0,02 mons/0,095 am®=
= 0,21 monb/am®.
Paccuntante MonspHy0 KOHLEHTpauumio pactBopa cynbdarta HaTpus, ecnv B 500 mn pacTtsopa
cogepxutca 10 r cynbgaTa HaTpus.
37 PeweHue:
MonsipHas KoHUeHTpauus onpegensietca no opmyne C = n/V(p-pa)
KonuyectBo Bewectea n = m/M = 10r/142monb/r = 0,07 monb
C = 0,07 monb/0,5 am°® = 0,14 monb/am®.
PaccunTarite MaccoByld [ONI0 HUTpaTa LMHKA B pacTBOpe 3TOM COMWM, €ecnv MornsipHas
KOHLIeHTpaLuusa pactBopa cocTaBnseT 2 Monb/am®. (nnotHocTb pacTtBopa 1,08 r/CM3).
PeweHue:
38 [MycTb 06BbeM pacTBopa conu paseH 1 am°. Toraa KonuyecTBo BelecTBa paBHO 2 T.
n=C*= 1,1:|,M3 - 2 MOJ‘Ib/,EI,M3 =2 MOInb
Macca HuTaTta LmHKa onpeaensietcst no opmyne m=n - M =2 monb - 189 r/monb = 378 1
Macca pacTBopa paBHa m=V-p = 1000 cm® - 1,08 r/cm® = 1080 r.
MaccoBas gons w = m(conm)/m(p-pa) *100 % = 378/1080 *100 % = 35 %.
B pactBope, KoTopbI nonydeH pactBopeHunem 25 r conn B 100 r Bogbl, paccuntante MaccoByio
OOMt0 Conm.
39 PeweHue:
Macca pacteopa paBHa m=100r+25r=125r.
Maccosas gong w = m(conu)/m(p-pa) *100 % = 25/125 *100 % = 20 %.
Paccuutante maccy NaOH, Heobxoaumyo Ons npurotoBreHus 5 am° 0,1 monb/om® pacTtBopa
atoro Bellectea. M(NaOH) = 40 r/monb.
40

PeweHue:
MonsipHas KoHueHTpauus onpegensietca no opmyne C = n/V(p-pa)




Ne 3agaHusa

Ycnosue 3agayn (hopmynvMpoBKa 3agaHus)

n=C-V = 0,1 monb/am° - 5 am° =0,5 mMonb
Macca rugpokcuaa Hatpus onpegensaetcsa no copmynem =n - M =0,5 monb - 40 r/monb = 20 1.

41

Hanunwwre ypaBHeHNe rmgponmsa xnopmnaga aMmmMmoHus.

PeweHue:

NH,Cl — conb obpa3oBaHa cnabbiM ocHoBaHnem NH,OH 1 cunbHon kncnoton HCI
MonekynapHoe ypaBHeHue

NH,CI + HOH < NH,OH + HCI

[MonHoe noHHoe ypaBHeHME

NH," + CI~ + HOH < NH,OH + CI~ +H"

CokpalleHHOe NOHHOE ypaBHeHUE

NH," + HOH & NH,OH + H*

'Moponus no KAaTUOHY, cpeaa Kucnasi.

42

Hanunwwre ypaBHeHNe rmgponnsa auertarta HaTpua

PeweHue:

CH3;COONa — conb, obpa3oBaHHasd cunbHbiM ocHoBaHnem NaOH wn crnabon kucroTon
CH3;COOH, noatomy peakuus ruaponnsa npoTekaeT Mo aHUOHY.

MonekynapHoe ypaBHeHune

CH3;COONa + HOH 2 CH3;COOH + NaOH

MonHoe MoHHOE ypaBHEHME

CH;COO™ + Na’ + HOH 2 CH;COOH + Na" + OH™

CokpalleHHOe NOHHOE ypaBHeHUE

CH3;COO™ + HOH 2 CH3;COOH + OH™

'Moponus3 no aHWoHy, cpeda LenoyHas.

43

Onpepenvte pH pacTBopa CONsiHOM KUCMOTbI C KOHLeHTpaLweit 0,001 Monb/am®.

PelweHue:

HCI=H"+CI

Mockonbky HCI siBnsieTcs CUNBbHOM KUCMOTOW, Mbl BygemM cumtaTtb, YTO CTEMEeHb Auccoumaunm
100 %. Takum o6pasom, [H+] = 0,001 monb/am°.

3HayeHue pH pacTsopa onpeaenseTcs opmynoii: pH = -Ig [H'] = -1g0,001 = -Ig 10°%=3.

44

OnpepenuTe pH pacTBopa YronbHOI KUCMOTHI C KOHUeHTpaumen 0,005 monb/am°. (KoHcTaHTa
auccoumaumm yroneHon kucnotol K; = 4,5 -10'7).

PelweHue:

YronbHasi kKucnota — crabblii SNeKTPONUT, YYUTbIBAEM OUCCOLMALMIO TOMLKO MO 1 cTyneHu

H,CO3; = H" + HCO3

BbipaxkeHue Ans KoHcTaHTbl auccoumaumm K, =[H']-[HCO31/[H,CO;]

KoHueHTpaumm noHos H' n HCO3™ MOXHO NPUHATL paBHbIMUA. KOHLEHTpaLmMs HeanccoLMpOBaHHOM
KMCINOTbI NPUBINMKEHHO paBHa ObLLE KOHLEHTPaLMK KNCNOTbl B pacTBope. [o3Tomy BbipaxeHue
QNS KOHCTaHTbI paBHoBecusi npumeT Bug K=[H']/C.

Otciopa [H1=4/K, -C

Mo AaHHbIM cripaBoyHKka K; = 4,5 -10°7
[H']=4/4,5-107 -0,005 =/22,5-10 *° = 4,74-10°
pH = -Ig [H'] = -Ig 4,74-10° = 4,32

45

BogHbin pactBop umeet pH=13, onpegenure MONSPHYO KOHLLEHTPAaLMIO MTMAPOKCUA-NOHOB.

PeweHue:

Wcxopsa us noHHoro nponsseneHuns soasl pH + pOH = 14.
OtctopapOH=14-pH=14-13=1

Mockonbky pOH = -Ig [OH-], TO

[OH-] = 10"°" = 10™= 0,1 monb/am®

46

Onpepenute pH pacTtBopa rugpokcuaa kanus ¢ koHueHTpaumen 0,01 Monb/am®.

PelweHue:

KOH = K++ OH-

Mockonbky KOH sBnsieTcA cunbHbIM OCHOBaHMEM, TO Byaem cunTaTtbh, YTO CTeNeHb Anccoumnanmnm
100 %. Taknm obpaszom, [OH] = 0,01 Monb/am>.

3nayeHne pOH pacTeopa onpegensietca dopmynon: pOH = -Ig [OH] = -Ig 0,01 =-Ig 10° = 2




Ne 3agaHus Ycnosue 3agayn (hopmynvMpoBKa 3agaHus)
Mcxonsa us noHHoro nponsseneHuns soasl pH + pOH = 14.
OtctopapH=14—-pOH=14-2=12.

CocTaBbTe aneKkTpoHHY0 hopMyny anemeHta Rb
47 PeweHue:
1s°25°2p°3s3p°4s”3d*°4p°5s’
CocTaBbTe aneKTpoHHY hopMyny anemeHTa As.
48 PeweHue:
1s°25°2p°3s3p°4s°3d"°4p*
CocTaBbTe aneKkTpoHHY hopMyny anemeHTta Cd.
49 PeweHue:
15°25°2p°3s°3p°4s°3d"°4p®5s24d"?
3aKkoH4YMTE YpaBHEHUSI peakLUuii, yKaXknTe OKUCIUTENb U BOCCTAHOBUTENb:
Na + H, SO, =H,S +
PeweHue:
S0 8Na + 5H,S0, — 4Na,SO, + H,S + 4H,0
Na — BocCcTaHOBUTENMb.
H,SO, — okucnurens.
3aKoH4YMTE YpaBHEHUSI peakLUuii, yKaXknTe OKUCIUTENb U BOCCTAHOBUTENb:
Al + HzSO4 — A|2(504)3 + HzS + ...
PeweHue:
o1 8Al + 15H,50, — 4A15(SO,)5 + 3H,S + 12 H,0
Al — BOCCTaHOBUTESb.
H,SO, — okucnurens.
3aKoHUYNTE YpaBHEHUSI PeaKLU, YKAXKNTE OKUCIIUTENb U BOCCTAHOBUTEND:
S + H,SO4(koHU.) — SO, + ...
PeweHue:
52 S + 2H,S0, — 350, + 2H,0
S — BOCCTaHOBUTESb.
H,SO, — okucnuTens.
3aKoHUYNTE YpaBHEHUSI PeaKLUA, YKAXKNTE OKUCIINTENb Y BOCCTAHOBUTEND:
Pb02+HN03+ H202 = Pb(N03)2 +02+
PeweHue:
53 PbO,+2HNO3+H,0, = Pb(NO3),+0,+2H,0
H,O, — BOoCcCTaHOBUTENb.
PbO, — okucnurens.
3aKkoH4YMTE YpaBHEHUS] peakLUuii, yKaXknTe OKUCIUTENb U BOCCTAHOBUTENb:
KMnO, + K;,SO; + H, SO, =MnSO,4 + ...
54 PeweHue:
2 KMnO,+ 5K,S03+3H,S0, = 2MnSO,4+6K,S0O,4+ 3H,0.
K,SO3; — BoCcCcTaHOBUTESb.
KMnO, — okucnurens.
3aKoHUYNTE YpaBHEHUSI PeaKLU, YKAXKNTE OKUCIIUTENb U BOCCTAHOBUTEND:
C|2 + BI’2 +H20 = HBI’03 + ...
55 PeweHue:
5(:'2 + Br, + 6 H,O = 2HBrO5 + 10HCI.
Br, — BoccTaHOBUTENb.
Cl, — okucnurtens.
3aKkoH4YMTE YpaBHEHUSI peakLUuii, yKaXknTe OKUCIUTENb U BOCCTAHOBUTENb:
Na,S + KMnO,4 + H,O =S + MnO, + ...
56 PeweHue:

3Na,S + 2KMnO4 + 4H,0 — 3S + 2MnO, + 6NaOH + 2KOH.
Na,S — BoccTaHOBUTESb.
KMnO, — okucnurens.

Kputepuu v WwKarnbl OLEHKM:




MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyaoBNeTBOPUTENbHO, YAOBETBOPUTENIbLHO, XOPOLUO, OTANYHO»
0-59,99% - HeyOOBNETBOPUTENBLHO;

60-74,99% - ynoBreTBOpPUTENLHO;

75- 84,99% -xopoLwuo;

85-100% - oTniMyHoO.

3.3 Kenc-3apaum (ak3ameH)

OMNK-4 - CnocobeH o0OOCHOBbIBaTb W pea-NM3oBbiBaTb B NPOgECCUMOHANbHOM  OeATeNbHOCTU
COBpPEMEHHbIE TEXHOSMOMMU C UCMONb30BaHMEM MPUOOPHO-UHCTPYMEHTaNbHOM Ga3bl M MCNONb30BaTb OCHOBHLIE
ecTecTBeHHble, Owuonoruyeckne U npodeccnoHanbHble MOHATUS, a Takke MeTodbl Mpu  peLleHuu
obLenpodeccmnoHanbHbIX 3agav

Ne 3agaHusa Ycnosue 3agaun (opmMynmnpoBka 3agaHus)

Cutyauusa. OObekTamu uccregoBaHWs HEKOTOPOM aHanuTU4eckor nabopaTtopunm  SBMSHOTCA
BOZHble pacTBOpbl, KOTOpbIE COAEpXKaT CONMW MEeTannoB, HEOPraHNYeCKUe KUCNOTbl U OCHOBaHUS U
Opyrme xvmudeckme coeguHeHusi. Mcnonb3ys pasnuyHble XUMWYEcKUe U (pU3NKO-XUMUYECKUe
meToabl B nabopatopuu, YCTaHaBMNMBAeTCH KayeCTBEHHbIW W  KONMWYECTBEHHbIA COCTaB
aHanu3npyemblx 06 bEKTOB.

3apaHue: Paccuutante pH pactBopa cdocdopHon kucnothl, ecnu B 250 mMn pacTBopa coaepXntcsa
0,98 r pochopHom kncnoTsl. (KoHcTaHTa guccoumaunm goccopHon kucnotel K; = 7,5 -10’3).

PeweHue:

1. Hangem MonsipHyto KOHUEHTpauuio pactBopa docdopHoi kucnotel. OHa onpepgensieTcs no
dopmyne C = n/V(p-pa)

57 KonuyectBo BewectBa n = m/M = 0,98r/98r/monb = 0,01 Mmonb

C = 0,01 monb/0,25 am° = 0,04 monb/am®

2. doccopHas kucnoTta — cnabblii SNEKTPONUT, YYUTbIBAEM ANCCOLMALMNIO TONBKO NO 1 CTyneHn
H3PO4 = H+ + H2P04-

BblpaxeHue Ans KoHcTaHTbl anccoumaumm K, =[H']-[H,PO,/[HsPO4]

KoHueHTpaumm noHos H 1 H,PO,” MOXHO NpUHATL paBHbIMU. KOHLEHTpaUWs HEANCCOLMPOBAHHON
KNCNOTbI NPUBNMKEHHO paBHa OOLLEeN KOHLEHTpauun KMCNoTbl B pactBope. [1oaToMy BbipaxeHue
[NS KOHCTaHTbLI paBHoBecus npumet eug K=[H']°/C.

Orcopa [H']= /K, - C
[H+]: 7,5103 -0,04 = 113.10_4 = 1’73.10'2

pH =-Ig [H'] = -Ig 1,73-10%=1,76.

Cutyauusa. OOGbekTamum ucCrnefoBaHWs HEKOTOPOM aHanuTudeckor nabopaTtopum €BRSHOTCA
BOOHbIE pacTBOPbLI, KOTOpPbIE COoAepXXaT CONMM METasnsioB, HEOPraHN4YeCcKne KNCNOTbl U OCHOBaHMUS U
apyrve xumumyeckue coefuvHeHus. Mcnonb3ys pasnuuHble XMMWYeckue U OU3NKO-XMMUYECKne
MeToabl B nabopaTtopuu, yCTaHaBMMBaEeTCS KayeCTBEHHbIA W KONIMYECTBEHHbIA COCTaB
aHannampyemblx 00HLEKTOB.

3apaHue: Paccuutanmte pH pactBopa cepHOM KMCNOTbl, B KOTOPOM MaccoBasi [ONS KUCMOThI
cocTtaenseT 1%.

PelweHue:

1. Hanpgem mMonspHyo KOHLEHTpauUuio pacTBopa cepHon kucnotbl. OHa onpeaensieTcst no hopmyne
C =n/V(p-pa)

MycTb macca pactsopa paBHa 100 r. Toraa macca cepHomn KMcnoTsbl 1 T.

KonnuyectBo Bewectea n = m/M = 1r/98r/monb = 0,01 monb

O6bem pacteopa V = 100 cm® = 0,1 LI,M3

C = 0,01 monb/0,1 am® = 0,1 monb/am®

2. H,S0,=2H"+S0,*

Mockonbky H,SO,4 ABNSAETCSA CUIbHOW KUCIOTONW, Mbl BygemM cumtaTtb, YTO CTEMNEHb guccoumaunm
100 %. Takum o6pasom, [H'] = 0,2 mons/am°.
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Ne 3agaHusa

Ycnosue 3agaym (hopmynvMpoBKa 3agaHus)

3nauenmne pH pactsopa onpegensetcs dopmyrnoii: pH = -Ig [H] = -1g0,2 = 0,7.
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Cutyaums. NpombIlNIEHHOE MOMyYeHWe HEKOTOPbIX MPOCThIX BewecTB (MeTannoB, Bogopoda M
[Op.) OCHOBaHO Ha OKWUCMUTENbHO-BOCCTAHOBUTENbHbLIX Peakuusix WX OKCUAOB C YrrepoaoMm, B
KOTOPBLIX YrNepos ABNSAeTCA peareHToM-BOCCTaHOBUTENEM.

3a.anV|e: AsngeTtca nu TepMognHaMnU4eCKM BO3MOXHbLIM MpoTeKkaHne peaKu,mM B CTaHOApPTHbIX
YCINoBuAX:

BaO +C — CO, +Ba

Zn0O+C — CO, +Zn

AG°(BaO) = -1139 k[x/Mornb, AG’(C) = 0 kx/mMonb, AG*(CO,) = -394,4 k[x/monb, AG’(Ba) = 0
k[>x/Mmonb.

AG®(Zn) = 0 kOx/monb, AGY(CO,) = -394,4 k[x/Monb, AG%(C) = 0 kx/Monb, AG’(ZnO) = -320,7
k[>x/monb.

PeweHue:

1. BO3MOXHOCTb NPOTEKaHNSI XUMUYECKOW peakLmm onpeaensieTcs 3Ha4eHMEM U3MEHEHNS SHEPTUM
'mbbcea (AG).

Ecnn AG>0, To npouecc TepMoaMHaMmnyeckn HeBo3MoxkeH. Ecnu AG<0, To npoTekaHue peakuun
TepMoaANHaMUNYECKN BO3MOXKHO.

Mo cnenctBuio 13 3akoHa N'ecca AG peax) = ZAG (npon) = ZAG (nex. 5-8)

2. Ons peakumn 2BaO + C — CO, + 2Ba

paccuuTaem usmeHeHune aHeprum [M66ca.

AG(peak) = 2AG°(Ba) + AG%(CO,) - AG(C) - 2AG°(BaO).

Monb3ysicb cNpaBoOYHbIMU AAHHBIMU, HAKAEM 3HaYeHUs aHeprum MMb6ca B cTaHAAPTHBIX YCIOBUAX
AG°

AG°(BaO) = -1139 k[x/Mornb, AG%(C) = 0 kk/mMonb, AG*(CO,) = -394,4 k[x/monb, AG(Ba) = 0
k[>x/monb

AGO(peaK) =-394,4 k[Ix - 2(-1139) k[>x = 1883,6 kx>0, NnpoTekaHne peakum TepMOAMHAMUYECKN
HEBO3MOXHO.

3. Ansa peakuyun 2ZnO+ C — CO, + 2Zn

paccuuTaem usmeHeHme aHeprum 'm66ca.

AG(peak) = 2AG°(Zn) + AG®(CO,) - AG%(C) - 2AG°(ZnO).

Monb3ysacb cnpaBoYHbIMU AAHHBIMW, HAWOAEM 3Ha4YeHUst aHeprun MMbB6ca B cTaHOAPTHbBIX YCNOBUSIX
AG°

AG%(Zn) = 0 kOx/mMonb, AGY(CO,) = -394,4 k[x/Monb, AG%(C) = 0 kx/Monb, AG’(ZnO) = -320,7
kO>x/Mmonb

AG’(peak) = -394,4 k[ — 2(-320,7) kKx = 247 kx>0, NpoTekaHWe peakLu1 TEPMOANHAMUYECKM
HEBO3MOXHO.
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Cutyaums. MpombilneHHoe MNonyYyeHne HeKOTOopbIX MPOCTbIX BellecTs (MeTannos, Bogopoda U
Ap.) OCHOBaHO Ha OKUCIUTENbHO-BOCCTAHOBUTENbHLIX PEaKUMsX WX OKCUAOB C Yrnepoaom, B
KOTOPbIX Yrrepos ABMsSieTCs U peareHTOM-BOCCTaHOBUTENEM, U PEareHTOM-UCTOYHNKOM TErsioBoi
3HEpruu.

3apaHue: B kakoii U3 Byx peakuuii nornolaeTcs 6onbLle TENNoThl B CTaHOAPTHLIX YCIOBUSAX?
A|203 +C— COZ + Al
ZnO+ C — CO; + Zn

PeweHue:

1. Ana pacyeTa cTaH4apTHOM 3HTaNbNUKU peakumu NPMMEHST crneacTeme 13 3akoHa [ecca.
AH(peaK) = ZAH(npo,q.) - ZAH(MCX. B-B)

[Ons peakunn 2A1,05; + 3C — 3CO, + 4Al

Bblpa)XeHne NpMHMMaeT Bug,

AH(peak) = 3AH%(CO,) + 4AH°(Al) - 2AH°(Al,O3) - 3AH’(C)




Ne 3agaHus Ycnosue 3agaym (hopmynvMpoBKa 3agaHus)

|_|OJ'Ib3yFICb cnpaBOYHbIMU OaHHbIMU, Hal7I,EleM 3Ha4YeHNUA U3MEeHEeHWUA JSHTalbUM B CTaHOAPTHbIX
YCMOBUSIX AH°

AH’(CO,) = -393,5 k[Ix/monb, AHY(Al) = 0 kx/Monb, AH(AI,03) = —1676 kx/monb, AH(C) = 0
k[>x/monb,

AH’(peak) = 3(-393,5) kI - 2(—1676) kx = 2171,5 klx

2. Ons peakumn 2Zn0O+ C — CO, + 2Zn

BblpaXXeHne npuHnmMmaeT Bng

AH’(peak) = AH%(CO,) + 2AH(Zn) - 2AH°(ZnO) - AH’(C)

|_|OJ'Ib3yFICb cnpaBOYHbIMU OaHHbIMU, Haﬁ,qu 3Ha4YeHNA U3MEHEHWUA SHTalbun B CTaHOAPTHbIX
YCNOBUSX AH°

AH%(CO,) = -393,5 kOx/monb, AH%(Zn) = 0 kOx/Monb, AH(ZnO) = —350,6 kOx/mMonb, AH%(C) = 0
k[x/monb,

AH’(peak) = -393,5 k[x - 2(=350,6) Kx = 307,7 KOX.

Bonblwe TennoTel nornowaetca B (1) peakunw.

KpuTepum n wkanbl OLEHKN:

MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyaoBNeTBOPUTENbHO, YAOBNETBOPUTENIbHO, XOPOLUO, OTIINYHO»
0-59,99% - HeyOOBNETBOPUTENLHO;

60-74,99% - ynoBreTBOpUTENbHO;

75- 84,99% -xopoLwuo;

85-100% - oTnunyHo.

4 MeTtogu4yeckme matepuanbl, onpegensiowme npoueaypbl oOUeHUBaHUA 3HAHUWN,
YMEHUNA, HaBblkKOB U (Mnu) onbiTa A[OEATENbHOCTU, XapaKTepusyrwmx ITanbl
¢hopmMupoBaHuA KOMNeTeHUMN

Mpoueaypbl OUEHMBAHUS B XOA4E M3YYEeHUS OUCUMUNIIMHBLI 3HAHWA, YMEHUN N HaBbLIKOB,
XapakTepusyoLmx atanbl popMMpoBaHUS KOMMNETEHUUIN, PernaMeHTUPYIOTCH MNOSNOXEHUSMUN:

-MBI'YWUT 2.4.03 — 2017 lNonoxeHne 0 KypCoOBbIX, 3K3aMeHax 1 3a4yeTax;

- M BIrYWUT 4.1.02 — 2017 lNonoxeHne 0 peuTUHIOBOMW OLIEHKE TeKyLLen ycrneBaeMoCTH.

[ns oueHKM 3HaHWMW, YMEHWN, HaBbIKOB OBy4aloWMXCA MO OUCLMNINHE MPUMEHSAETCS
penTuHroBaa cucrtema. MtoroBas oueHka MO AUCUMNNMHE OnpeaensieTcs Ha OCHOBaHUKU
onpeaeneHus cpegHeapmmMeTUYeCcKoro 3Ha4eHns 6annos No KaXXgomy 3agaHuio.




5 OnucaHue nokasarenen U KpUTepueB OLEHUBAHUA KOMNETEHLMN Ha pasfUYHbIX 3Tanax ux popMupoBaHus, onucaHue LKan
OLIeHUBaHUA ANA KaXa4oro pesynbTaTa 06y4yeHUs No gUCUMNIINHE

Pe3ynbTaThbl 06yuYeHus

LLikana oueHkn
no atanam MpeaMeT oUEeHKN MokasaTenb Kputepuu oueHnBaHus
dopMupoBaHus (npoaykT unu npouecc) OLleHUBaHUA cchopMUPOBaHHOCTU KOMMNETEHLUI Akapemuueckas YpoBeHb 0CBOEHMA
KOMMeTeHUUi oueHKa unu 6anni KOMMeTeHunmn

OMK-4 — CnocobeH 060CHOBbLIBaTb U pearnv3oBbiBaTb B MPOGECCMOHanbHOM AeATENBHOCTU COBPEMEHHbBIE TEXHOMOMMU C UCTMOSb30BaHWEM NPUGOPHO-UHCTPYMEHTasbHON 6a3bl
obLienpodeccroHanbHbIX 3a0a4

M UCMNOMb30BaTb OCHOBHbIE €CTECTBEHHbIE, BMonornyeckmne m rlpOdI)eCCMOHaﬂbele NOHATUA, a TaKxKe MeToabl Npn peLleHnmn

3HaHne OCHOBHbLIX BUOOB

3HaeT OCHOBHbIE BUAbI COBpeMeHHOro
cneunanmn3nposaHHOro o6opyuosaHm|,

3auteHo / 60-100
YposneTBopuTenbHO /

OcBoeHa (6a30Bblif)

Buabl COBPEMEHHOTO COBPEMEHHOTO COBPEMEHHbIE TEXHOMOMU U METOLbI 60-74,9
crneunann3npoBaHHoOro crneunanuanpoBaHHOro nccnegoBaHui B npogeccuoHanbHom Xopowo / 75-84,9 OcBoeHa
3Haet obopyaoBaHus, COBpEMEHHbIE obopynoBaHus, 0esTenbHOCTH OtnnyHo / 85-100 (NOBbILIEHHbIN)
TEeXHOMornm n metoabl COBPEMEHHBIX TEXHOMNOMMIA U[ He 3HaeT OCHOBHbIE BUAbI COBPEMEHHOTO
nccrneaoBaHun B npodeccuoHansHo  MeTOA4OB UCCNefoBaHui B crneumnannanpoBaHHoro obopynoBaHus, He ocBOEHa
OedaTenbHOCTH npodeccroHarnbLHon COBPEMEHHbIE TEXHOMNOMMM U MeTobl He 3auteHo / 0-59 (HEAOCTaTOuHBIN)
nedAtenbHoCcTU nccnefosaHnin B npodeccuoHansHom A
AesTenbHoOCTU
MpaBunbHOCTb peleHns 3ayTteHo / 60-100
3apia4 NPOeCccMoHanbHON | MpapunbHO BLIGPaHa METOAMKA pelleHus, |  YaosneTsoputensHo / | OcsoeHa (6a3oBbiii)
AeATenbHOCTY, NpoBeAEH BepHbIN pacyerT, 60-74,9
YmeeT Sapava BbINOTHEHN® npeacTaBneHbl NosiCHeHUs Xopouuo / 75-84,9 OcBoeHa
(3awmTa nabopaTopHo paboThl, nabopaTopHbIX paboT no OTnnuHo / 85-100 (NOBbILLEHHI)
3K3aMeH), TeCToBble 3a4aHns XMMUKM; yMeHne obobLiaTb
1 nenatb BbIBOAbI U3 HenpaswunbHo BbibpaHa meToauka § He ocBOEHa
peaynbTaToB peLleHnst n/mnm NpoBeaeH HeBEPHbLIN He 3auteHo / 0-59 (HEOCTATOUHBIN)
“ccrnenoBaHuii pacyeT He npeAcTaBneHbl MOSCHEHNS
[ISMOHGTPALMS! HABLIKOR MpoaeMOoHCTPUPOBaHb! HaBbIKW BradeHus y 3auTeHo / 60-100 .
MeTOLaMM peLUeHIs 3aaay ‘nosnetsoputensHo / | OcBoeHa (6a30Bblif)
Braachmus Metofamn NpoheccroHanbHo AeATENbHOCTH, 60-74,9
peLuenms safaq COBpPEeMEeHHbIMU MeToAamn UccrefoBaHnm Xopouo / 75-84,9 OcsoeHa
5 MPOCpeccHoHanbHoM B NPOECCHOHATIBHON AEATENBHOCTY OTnnyHo / 85-100 (NOBBILLEHHBIA)
Bnapeet Kenc-3agaya (aK3ameH) 0eATenbHOCTH,

COBpPEMEHHbIMY MeTOAaMU
nccnegoBaHui B
npodeccmoHansHon ges-
TENbHOCTK

He npoaoeMOHCTPUpOBaHbl HAaBbIKK
BnageHna metogamu pelleHuna 3agad
rlpO(*)eCCVIOHaﬂbHOIZ AeATeNbHOCTH,
COBpPEMEHHbBIMW MeTo4aMn UccrneaoBaHum
B Npoec-CMoHanbLHOM AesaTeNbHOCTU

He 3auyTteHo / 0-59

He ocBoeHa
(HeQoCTaTOYHbIN)
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