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1.llenn nsagaunancumnivHbli

Llenbio ocBoeHMa AucCUMMMHbIABRSETCS (popMupoBaHne KomneTeHuun obydarolleroca B

obnacTtn npodeccnoHanbHOM AeATENBHOCTUN K cdepe NPodecCnoHanbHON AeATENbHOCTU:

16 CTpoMTEnbCTBO U KUIULLHO-KOMMYHarnbHOe X035MCcTBO (B cdpepax: cbop, nepepabotka,
yTUnM3aumsa M XpaHeHWe OTXOAOB NPOU3BOACTBA; obecneyeHne 3KOMOrMYECKN U CaHUTapHO-
anvaemuonormyecky 6esonacHoro obpalleHms ¢ oTxogamu NponssBoacTea 1 noTpebnexHns);

26 XMMmn4yeckoe, XMMMKO-TEXHOSTOrMYECKOEe NPOMN3BOACTBO (B cdiepax: 3aluTa OoKpyxaroLlen
cpeabl U NUKBMOAUNSa nocneacTsunii Bpe4HOro Ha Hee BO3aencTBus; cbop, nepepaboTka, yTunusaumsa u
XpaHeHne OoTXOdO0B Npou3BoAcTBa;  obecrneyeHue SKONOMMYEeCKU U CaHUTapHO-3NUAEMUONOrNYECKn
GesonacHoro obpalleHus € oTxodamu npomsBoacTBa W notpebneHus; paspaboTka oHepro- u
pecypcocbeperatoLlimx MpoueccoB B XMMUYECKOW TEXHOMNOrmn, Heptexummm u BuoTexHonoruu,
pa3paboTKka, co3gaHWe W 3KchnnyaTauusi SHepro- U pecypcocbeperaronx MawvH U annapartos
XUMUYECKUX MPOU3BOACTB);

40 CkBO3Hble BWAbl MNPOdECCUOHANBHON [OEATEeNbHOCTU B MNPOMbIWEHHOCTN (B cdepe
opraHusauumm 1 NpoBefeHnss Hay4YyHO-UccneaoBaTeNbCKMX N ONbITHO-KOHCTPYKTOPCKMX paboT B obnactu
9Hepro- u pecypcocbeperalowmx MpPoOLECCOB B  XMMUYECKOW TEXHOMOrnm, HedpTexumum un
BuoTexHonorum).

AvcumnnuHa HanpaBneHa Ha pelueHue 3agay nNpodpeccuoHarnbHON AeATENbHOCTU CrneayoLwmx
TUMNOB: TEXHONOMMYECKU, OPraHM3aLnoHHO-YNpaBNeHYECKUA, NPOEKTHLIN, 3KCNEPTHO-aHaNUTUYECKUN.

lMporpamma cocTaBrneHa B COOTBETCTBUM C TpeboBaHuaMu denepanbHOro rocyaapCTBEHHOro
obpasoBaTenbHOro crtangapTa Bbicliero obpasoBaHnsa nNo HanpaeneHuo noarotoekn 18.03.023Hepro- n
pecypcocbeperatoLme nNpoLecchl B XMMUYECKON TEXHOMNOTNN, HedpTEXUMUM 1 BUOTEXHOSOTUM.

2. MepeyeHb NNaHUpPyeMbIX pe3yNnbTaTOB OOYyYEeHUsl, COOTHECEHHbIX C
nnaHupyeMbiMUpesynbTaTaMMOCBOeHUsio6pa3oBaTeNilbHOMNPOrpaMmbil

Ne Kop, dopmynupoBka KoanHanmeHoBaHWe nHanKaTopagocTuXXeHus
n/n | komnert KOMNeTeHuun KOoMneTeHUum
eHUum
1 YK-1 CnocobeHocyuwectenatb | VO 2vk-1—HaxoanTukputnyecknaHanuampyeTMHgopmaumio,

HeoOXxoAMMyANAPELIEHUANOCTABEHHON 3a4a4m
MOVCK,KpUTUYECKMNaHanm
31 cnHTe3 MHdopmaumu,
2 OrK-1 CnocobeH W 1onk-1— JeMOHCTpUpYeT 3HaHUSO CTPOEHUN
BeLLeCcTBa,NpUpOAEXUMMUYECKON CBA3U
n3y4yaTb,aHann3vpoBaThb, MCBOIZCTBaXpa(BHM‘-IHleKJ'laCCOB

MCMonb30BaTh XMMWYECKNX3MEMEHTOB,COeANHEHUIA, BELLECTB MMaTepnanos

MeXaHN3MbIXUMNYECKUXP NA2onk-1— MNprMeHsieT 3HaHNSOCHOBMUINYECKUXABNEHNI U

€aKLIMA,NPONCXOASALLNX B |  XMMUYECKMXMNPOLIECCOB BNPOoteCccMoHanbHon 4esTenbHoCTH
TEeXHOMOrM4YeCcKnx

npoueccax "

OKpyXxatoLem

Mupe,0CHOBbIBaACbHa3Ha
HNAX O CTPOEeHUun

BeLLecTBa, npupoae
XMMUYECKON CBSA3M U
CBOVCTBaxXpasnunyHbIX

Krnaccos XUMUYECKNX
3M1EMEHTOB,COeUHEHWN,
BelLleCTBM MaTepuarnos

KoanHanmeHoBaHueuHaukaTopag Pe3ynbTaTbioby4yeHUsi(nokasaTenmoueHnBaHuUA)
OCTMXKEHUAKOMMNETEeHLMMN

NO2vk-1—Haxoantmkputuyeckn | 3HaeT:MeToAbINoucKamHpopMaLmMmncpeanaoCTynHbIXMCTOYHUKOBANAPELL
aHanuaupyeT NHbopMaLmIo, €HMANOCTaBEHHOW3a4auu




HeobxoanMyto ans
noctaBneHHon 3agayn

peweHuna

YMmeeT:nonb3oBaTbcA

CARLINAARHANAOUTENATVNONONANCHHANANHA  AHANNIMUNORATH

Bﬂa,ﬂ,eeTZHaBbl KaMnnpmMeHeHnaMeToaoBnoncKkapasnnyiHbiXxsapmnaHToBpeLle
HVIﬂSa,CI,a‘-lVIVI3JJ,OCTyﬂHbIXVICTO‘-lHI/IKOBVIH(bOpMaLI,VIVI

WO 1onk-1— emoHCTpupyeT 3HaHMSO
CTPOEHUN BeLecTBa,npmpoae
XMMUYECKONCBA3N U CBONCTBAX
Pasnn4YHbIXKNacCOBXUMNYECKNXINEM
€HTOB,COeMHEHWNI,BELLIECTB U
MaTepuarnoB Npu peLleHnn 3agad
npodeccnoHanbHONOEATENBHOCTH

3HaeT:CTPOEHNE BELLECTBA,XMMMUYECKME CBOMCTBA SIEMEHTOB U
MUXBaXXHENLLUXCOEeOMHEHUN

YMeeT:BbINOJIHATLOCHOBHbIEXMMUYECKUE onepauunmn

BrapaeeT:HaBbIKaMUMPVUMEHEHNSIOCHOBHbIX 3aKOHOB M METOA0BXUMMNA
napeLueHns npodeccuoHanbHbIx3anau.

WO2onk-1  — [pumeHsieT 3HaHuSA
OCHOBOM3NYECKMX ABMIEHUA U
XUMUYECKNX npouLeccoB B

npodeccuoHanbHONOEATENbHOCTH

3HaeT:0CHOBHbIE3aKOHOMEPHOCTN MPOTEKAHNAXUMUYECKNX
NnpoLecCoB;

YwmeeT: ncnonb3oBaTb OCHOBHblE XnMun4yeckmne

3aKoHbl.TeEbDMOONHAMMNYEeCKecnoaBoYHbIEUKOTNYECTBEHHBLIECOOTHOLL

Bnapgeet:aKkcnepumMeHTanbHbIMMMeTogamMmuonpenernex VIHd)I/I3VIKO-
XMMWNYECKNXCBOUCTB HeOpFaHW—IeCKMXCOG/JMHeHMI;I

3.MecTtoancuunnuubi(Moayns)sctTpyktype OOIMNBO/CIMO
OucuunnnmHaHeopraHnyeckasxnmMmsoTHocuTcsikobsisamernsHotdYacmubnokal OOIT.
AuncumnnuHa sBnaeTcao6s3aTenbHON KU3YYEeHUIO.
N3yyeHneamMcunnnnHbIOCHOBaHOHA3HAHUSX,yMEHUAXMHABbIKAX,MoNy4YeHHbIXMPY
N3y4eHnnoby4aoLLMMNUCAANCUNNIINHBI « XUMUSA» BLUKONE.
OucumnnunHasenseTcanpelwecTByowenanausdydeHussOpaaHudeckolxumuu,

@u3uveckolUuKoanoudHoUXUMUU.

4.06BbemanuCLUMNINHBI NBUALIY4eOHONPaOOoThI

OO6LWaATpyA0eMKOCTb AUCUMNNNHBI (MOAYNS )cocTaBnseT 6__ 3a4eTHbIxeauHWLL.

BuablyuyebHomnpaboThbl Bcero akape- PacnpepeneHneTpyaoeMKoCTHU
MMUYECKNX4YacoB no cemecTpam,ak.u
1cemecTp 2cemecTp
Akag.y Akag. 4
O6was TPYOOEMKOCTb 216 72 144
OUCLIMNINHBI
KoHTakTHaspaboTaBT.u.
ayaUTOPHbIE3AHATUS:
Jlekunun 33 15 18
8 moMm 4ucre 8 opme 18 18
rnpakmu4yeckounod2omosKku
JlabopaTopHbIe3aHATUSA 51 15 36
8 mom 4ucne 8 opme 44 8 36
rpakmu4yeckotnod2omosKku
KoHcynbTaumnTekylime 1,65 0,75 0,9
KoHcynbTauum nepen 2,0 2
3K3aMeHOM
Buod ammecmauyuu 0,3 0,1 0,2
(3a4em/3K3ameH)
CamocTtosiTenbHaspaboTa: 96 42 54
MpopaboTkamaTepunanosno 60 24 36
nekymam, y4yebHuKam,
y4ebHbIMIocobumam




MoarotoBkaknabopaTopHbIM 16 6 10
3aHATUAM

JomaluHee 3agaHue 20 12 8
(BomawHas KOHTpOnbHas

paboTa)

lNogroToBka K 3K3aMeHy 36 36
(koHTpONb)

BUAOBYY€OHbIX 3aHATUN

5CoaepkaHMeAUCLMNNUHBI(MOAYNSA),CTPYKTYypUPOBaHHOENoTeMam
(pa3penam)cykasaHneMoTBeAeHHOroHaHUXKONMYecTBaakageMNyeckux4yacoBum

5.1CopepxaHmepasnenoBamCLUNIINHBI

Ne
n/n

HaunmeHoBaHue pasgena
OVCLUNUHBI

CogepxaHue pasgena

TpyooemMkocTb
pasgena, Yachl

1 cemecTp

CTtpoeHue aToMoB
3M1EMEHTOB "
nepuoanyeckas cucrema
0.1. MengeneeBa

PasButre npeacraBneHnin 06 aNEKTPOHHOM CTPOEHMM
aTtomoB. CoBpemMeHHasi MOAernb CTPOEeHMs1 aToma.
KBaHTOBbIE YMCNa, UX pa3peLleHHble 3HaYeHus. Tunol
aToMHbIXopbuTanen. 3anornHeHune
aTomHbIxopbuTanen anektpoHamu. [NpuHumn MNaynw,
npaeuna KneykoBckoro n XyHaa.

Mepuogmyeckni  3akoH [O.M. MeHnpeneesa Kak
CneacTBMe NepuoguyHOCTU  ANEKTPOHHOIO CTPOEHUS
aTOMOB XMMMUYECKNX SNEMEHTOB.

Xummyeckas cBs3b

XvMmpuyeckass CBA3b U ee  TunMbl. OcHoBHble
XapakTepuUCTUKM  xmMmmyeckon casn. lMoHATe o
MeTofe BaneHTHblx cBsaA3en (MBC). KoBaneHTHas
CBsi3b, cnocobbl ee obpasoBaHus. MonApHOCTL CBA3N.
OnnonbHbIN MOMEHT. Mbpuansaums
aToMHbIxopbuTtanen. VoHHasa cBs3b. MeTannunyeckas
cBa3b. BopopogHaa cBssb.  MexmonekynsipHoe
B3aUMOAENCTBME.

MoHaTue o metToae monekynspHeixopbutanen (MMO)

3aKOHOMEPHOCTU
npoTekaHna XMMmNYeCkKmnx
NnpoLEeccoB.

MNoHaTtue o] TepMoaHaMU4eCKOn cucteme,
napameTpax M QYHKUMUSAX COCTOSHMS. TEPMOXUMUS.
TennoBble 3dEKTH XMMUYECKUX peakunin. 3akoH
lecca n crnegctBua 13 Hero. OBWwme noOHATUA
TEepMOANHaMUKM. MepBbin 3aKoH (Havano)
TepMOAMHaMUKN. BHYTpeHHAA 9SHeprus CUCTEMbI.
OHTanbnua cuctembl. OCHOBHble  (POPMYNUPOBKU
BTOPOro 3aKkoHa (Hayana) TepMoguHaMKKN. SHTpPONUs
cuctembl. JOHeprusas  mbbca M HanpaBneHHOCTb
XUMUYECKMX peaKLmi.

OCHOBHbIE MOHATUSA XMMUYECKON KMHETUKU. CKOpPOCTb
FOMOFEHHOW W TEeTEepPOreHHon peakuun. 3akoH
OEeVCTBYOLWMX Macc. 3aBUCMMOCTb CKOpPOCTH
peakuMm OT TemnepaTypbl. JHEpPrus akTueauuw.
Teopus aKTnBm3saumu MOReKy-n. YpaBHeHue
AppeHuyca. OCOBEHHOCTU KaTanuTUYECKUX peakLui.
XumMmuyeckoe paBHoBecue. CMelleHne XMMUYECKOro
paBHoBecus. KOHCTaHTa XMMUYECKOro paBHOBECUS U
ee CBS3b c 3Hepruen M'mb6ca.PacTBopbl
3NIEKTPOSINTOB.

12

PacTteopbl

PactBopbl. Knaccudumkaumss OUCNepCHbIX CUCTEM.
Mony4yeHune KOMMOWAHO-AMCNEPCHBIX CUCTEM.
YCTOMYMBOCTb KONMNOUAHBIX pacTBopoB. Koarynsuus.
CBoWCTBa KONMIIOMAHO-ANCNEPCHBIX cucTeM. Cnocobbl
Bblpa)XEeHUS cogepkaHns KOMNOHEHTa B pacTBOpE.

19




PacTteopbl HEeS3NeKTPOoSIMTOoB.
KonnuratueHblecBoncTBa pactBopoB. ConbBaTHas
(rvgpatHas) Teopusa pactBopeHus. Obwme cBoncTea
pacTBOpOB. Tunbl XKNOKNX pacTBOpOB.
PacTtBopuMoOCTb.

Cnabble anekTponuTbl.  OnekTponuTuieckasi
Ouccoumaums. CTteneHb auccoumaumm  wm
N30TOHNYECKNI KO3 PULMEHT. CunbHble
3NEKTPONUTLI, KaXyLlascs CTeneHb Auccoumnaumu.
AKTUBHOCTb, KO3(hULMEHT aKTUBHOCTN. PaBHOBecKe
B pactBopax crnabbix anektponutoB.  KoHcTaHTa
auccoumaumm, 3akoH pasbaeneHnss OcTteanbga.
PaBHoBecue B reTeporeHHbIX cucTemax
3IEKTPONTOB. lMponsBeneHne pacTBOPUMMOCTY,
ycrnoBusi obpas3oBaHuMsi U pacTBOPEHUS  OCaaKOB.
MoHHoe npousBegeHve BOAbl, BOAOPOAHbLIA U
rMapoKCUnbHbIA nokasatenu. Pacyetr pH pactBopos
cnabblX U CUMNbHBIX KACNOT U OCHOBaHuKW. [wmnaponus
COmnewn, KOHCTaHTa rMaponmsa.

OkucnutenbHo-
BOCCTaHOBUTENbHbIE
peakLmm 1 3N1eKTPOXUMMIS

OkncnnTenbHO-BOCCTaHOBUTENbHbIE peakuumu.
Knaccudmkaumsa oKncnnTenbHO-BOCCTAaHOBUTENbHBLIX
peakuumii. CocTaBneHve ypaBHEHWI OKUCIUTENbHO-
BOCCT@HOBMWTENbHbIX PEaKUMA  MNOHHO-3MEKTPOHHbBIM
METOZOM.

OneKkTpoxnMmnyeckme npoLeccobl. OnekTpoaHbie
noteHumansl. CTaHOapTHbIN BOAOPOAHLIN 3MNEKTPOA.
YpaBHeHne HepHcTa. [anbBaHW4YecKne 3nemeHThI.
OOC ranbBaHMYecKoro anemMeHTa. AKKyMynsTopbl.
Kopposunss meTtannoB. 3nekTponu3 pacnnasoB U
BOAHbIX PaCcTBOPOB 3NeKTponmToB. 3akoHbl Papages.

15,15

KomnnekcHble
coeVHeHUst

KoopavHaunoHHas Teopus BepHepa.
KomnnekcoobpasoBaTenu, koOpAMHALMOHHOE YUCHIO.
Jlvrangbl, OEHTaHTHOCTb. HomeHknatypa
KOMMIEKCHBbIX COeaVHEHUN. Cnocobbl
Knaccudpmkaumm  KOMMIEKCHbIX coeavHEHWN.
N3omepusa. Ouccoumaums KOMMMEKCHbIX COeQUHEHUI.
KoHCTaHTa  HEeCTOWMKOCTM  KOMMMEKCHOro  MOHa.
Xumunyeckas CBsi3b B KOMMNEKCHbIX COEANHEHUSIX.

2 cemecTp

XUMUA 3NTEMEHTOB U UX
coegunHeHnn

LLlenoyHble MeTannbl. Obuwas
XapaKTepucTuka.nomnyyeHue, husnyeckme 7
XMUMUYECKMEe CBOWCTBa, MpuMeHeHve. BaxHenwne
coenHeHus. Moarpynna Meaun.nonyyeHve,
dmsmyeckme n xummyeckne ceoncTtea. [logrpynna
bepunnusi.nonyvyenne, U3NYECKME U XUMUYECKUE
CBOWCTBa, MNpumeHeHue. Mogrpynna umHka. O6was
XapakTepucTuka, 0COBEHHOCTM  XMMUU pTYyTN.
BaxHenwne coeanHeHns oopa. BaxHenwine
coeguHeHust anomuHus. KpaTkas xapaktepuctvka
penKko3eMenbHbIX — 3NIeMEHTOB " aKTUHOWJOB.
OTnuyuTtencHble  0COBEHHOCTM  XuMuUW  yrmepoaa.
Oxkcuapl U rmgpokcnabl KPEMHUSA, FrepmMaHus, OfoBa U
cBuHUa. CTekno, KBapLeBOe CTEKNO. XapakTepucrmka
noarpynnel  TUTaHa, dusnyeckme n XMMudeckme
CBOMCTBa, MNpuMeHeHue. BaxHenwmne coeanHeHus
TUTaHa. A30T.CBOMCTBaA U NpumMeHeHne. AMMMaKk n ero
NpPON3BOAHbIE. A3oTucToBOAOPOLHASA KucnoTta.
Okcnpbl asota. AsoTuctad Kucrnota W ee  Conu.
A30THas kucnota u Hutpatbl. OCOBGEHHOCTU a30THOM
KACNOTbl  Kak  okucnutens.  Llapckas  Bogka.

107,1




docdop.annoTponHbie Moaundukauuu, nx
dusmyeckme, XMMUYECKME CBOWCTBA, MPUMEHEHME.
docuabl 1 dochuH. docdopHoBaTUCTasd KucnoTa U
ee conn. MetadocdopHas, nonudocthopHbie
kncrnotbl M nx conn. OptodocdopHasa KucrnoTa un ee
conn.MbilWbsK,  CypbMa, BUCMYT,  XMMUYECKME
cBOMNCTBa, NpuMmeHeHue. CoeguHEHNs ¢ MeTannamm u
Bogopoaom. KpaTkass xapakTtepucTuka noarpynnbl
BaHagusa. [logrpynna kucrnopoga. Bopa. [lNMepokcug
BOAOpOAA M MEPOKCUAHbIE COeAMHEeHWsi. BaxHenwve
coeauHeHus cepbl. BaxHenwme coegnHeHns ceneHa m
Tennypa: CoefuMHeHusi C BOAOPOAOM W MeTannamu,
okcuabl, kucnotbl. MNMogrpynna xpoma. CoegnHeHus
xpoma (I) n xpoma (lll). CoeguHenunsa anemenToB (VI):

okcuabl,  kucnotel.Bogopog M ramoreHbl,  uUx
nonyyeHve, dguanyeckue, ouonoruyeckne un
XUMMYECKMe CBOWCTBA, npumeHeHue. [loarpynna
MapraHua. BaxHenwwue coeamHeHnss mapraHua (l1),
(mn, av), vy wn (VI CemelicTBO  Kenesa.
BaxHenwmne  coeguHeHuss  anemeHTtoB.  OOwas
XapakTepuctuka nnaTtMHoBbIX MeTannoB. KpaTkasi
XapakTepucTuka 6naropoaHbIX rasos.
3 KoHcynbTauuu TekyLime 1,65
9 Ok3ameH 0,2
5.2 Pazpenbl AUCUUNIIUHBI U BUAbI 3aHATUI
Ne HanmeHoBaHue pasgena Jlekumn, yac TP, CPO, vac
n/n ONCUUNNUHBI yac
1 cemecTp
1. | CTpoeHne aToOMOB 3fEMEHTOB MU
nepuoauyeckas cuctema O.n. 2 2 4
MeHngeneesa
2. | XumMmn4yeckas CBsi3b 2 - 6
3. | BakoHomepHOCTU
npoTeKaHus XUMUYECKNX 4 2 6
NpPOLIECCOB.
4. PacTtBopbl 4 10
5. | OkucnuTenbHO-BOCCTAHOBUTENbHbIE 2 4 9.1
peakumm 1 3NeKTPOXMMUS 15
6. | KomnnekcHble coegnHeHust 1 2 6
2 cemecTp
7. | XnMns aneMeHToB 1 UX coeanHeHunin | 18 36 53,1
5.2.1 Ilekumn
Ne HanmeHoBaHue pasgena o TpyooeMKkocTb,
TemaTunka NeKkUNOHHbIX 3aHATUI
n/n ONCUMNNNUHBI yac
1 cemecTp
CtpoeHne atomoB anemeHToB M | Jlekumsi 1. CTpoeHue atoma.
1 nepuogmyeckas cuctema [MO.U. | TMepmnogundeckun sakoH .M. MeHgeneesa. 2
) MeHpeneesa [Mepuoamnyeckmne CBOMCTBA SIEMEHTOB.
> Xvmnyeckas cBa3b Jlekuusa 2. Xnmundyeckas CBs3b, CTPOEHUE 5

MOJIEKYTI.




3akoHOMepHOCTH Nekuus 3. OcHoBbI XUMUYECKON

npoTekaHus XUMUYECKUX | TEPMOAMHAMUKUN. TEPMOXUMUS.
npoLeccos. JNlekums 4. OCHOBbI XUMUYECKON KUHETUKN.
3. Xummdeckoe pasHoBecue. Jlekuns 5. 4
Pacteopebl 3NEeKTPOnnTOoB. PacTteopbl
HEeaneKTponnToB. KonnuratusHble
CBOWCTBA pacTBOPOB.
PacTBopbl Jlekuma 5. PacTBopbl HESNEKTPONUTOB.
4. KonnuraTueHble CBOMCTBA pacTBOPOB. 4
Jlekums 6. PacTBOpbl 9N1EKTPONIMTOB
OxkuncnutenbHo- Jlekums 7. OkmcnmTenbHo-
BOCCTaHOBMUTESbHbIE peakumum 1 BOCCT@HOBMTENbHbIE peaKkunu.
5. 3NEKTPOXUMUS OnNeKTpOXMMMYeckme NpoLecchI: 2
rarbBaHUYECKUA ANEMEHT, ANEKTPONn3
COnen, Koppo3ans MeTasnsios.
6 KomnnekcHble coegmnHeHns Jlekumsi 8. KomnnekcHble coeanHeHus, 1
CTPOEHMe, NoNy4YeHne, CBONCTBA.
2 ceMecTp
XnNMUs 9NEMEHTOB U UX JNlekups  9-17. OO6was xapakrtepucTtuvka
7. COoeVHEeHUN rpynnol 7] noarpynnbel:  XMMUYeckue 18
CBOWCTBA 3MIEMEHTOB U1 NX COEOUHEHNN.
5.2.2 lNpakTnyeckne 3aHATUA
He rpedycMompeHs|
5.2.3 NabopaTopHbIi NpaKTUKYM
Ne HanmeHoBaHue pasgena HaMMeHOBaHME NABOPATOPHLIX PaBoT TpyaoeMKocTb,
n/n ONCUMMITWHBI yac
1 cemecTp
CtpoeHue aToMoB
3nemMeHToB n 2
1 HEDMOIMIECKas CUCTEMA OCHOBHbI€E KIlacCbl HEOPraHU4YEeCKUX BELLECTB.
puon
O.WN. MengeneeBa
3aKkoHOMepPHOCTH
> NPOTEKAHMA XUMUHECKUX | 2
. WMHEeTMKa U XMMUYECKOE paBHOBECHE
npoLLeccoB.
OnekTponuTuyeckas guccoumauus. 2
3. PacTsopei. MpousBedeHWe  pPacTBOPUMOCTW.  BoaopoaHbiit 2
nokasaresnb.
maponus conemn. 1
OkncnnTenbHO-BOCCTaHOBUTENBHbIE peakuuu.
OkucnutenbHo-
4. BOCCTaHOBUTEMbHbIE
peakumn 1 3NeKTPOXUMUSI.
OnNeKTpoXnMus.
KomnnekcHble 2
5. KomnnekcHble coegnHeHus.
coeguHeHus
2 ceMecTp
6 Xumusa anemeHToB 1 x | CBOWCTBaA 351eMeHTOoB | rpynnbl
COeNHEHNN
CsovicTBa anemeHToB |l rpynnbl




CeovictBa anemeHToB |l rpynnbl 4
Ceonctsa anemeHToB IV rpynnbl 4
CeoncTBa anemeHToB V rpynnbl 4
Ceomnctsa anemeHToB VI rpynnbl 4
Ceomnctsa anemenTos VII rpynnbl 6
Csomnctsa anemeHToB VIII rpynnbi 6
5.2.4 CamocToaTenbHas pabota obyyatowmxcs (CPO)
(o]
Ne HanmeHoBaHne Bug CPO TpyooeMKocTb,
n/n pasgena QUCUUNIvHbI yac
1 cemecTp
CtpoeHve  aTomoB
3neMeHToB " T 5 4
1 nepuoanieckas Ksﬁ;éﬂsﬁvl\”nm(vnyeqkimlmKy)qeGHMK) 2
’ cuctema 0.n. ’ 2
MeHngeneeBa
MogrotoBka Kk cobecenoBaHuio  (nekuuu, 6
yueBHUK) 2
2. XuMuHeckan cBsb TecT (nekumn, y4ebHUK) 2
Konnokesuym (nekumu, y4ebHuK) 2
3aKOHOMEPHOCTU MoaroToBka k cobecegoBaHuUio (Nekumm, 6
y4ebHuk, nabopatopHble paboTbl)
npoTeKkaHus 2
3. TecT (nekumn, y4ebHuk, nabopaTopHblie
XUMUYECKMX paoTbl) 2
npoueccos. KoHTponbHasi paboTa (nekumm, y4e6HuK) 2
MogroTtoBka kK cobecenoBaHuMIO (NeKUmM,
y4ebHuk, nabopaTopHble pa
10
4 PacTBopbl Gorei) 2
' pbI. TecT (nekumun, y4ebHuK, nabopaTopHble 2
paboTbl) 6
Keric-sagaHus (nekumm, y4ebHuk,
nabopaTtopHble paboTbl)
MogrotoBka k cobecenoBaHuMIo (Nekumm,
9,15
OxkuncnutenbsHo- y4ebHuk, nabopaTopHble paboThbl) >
5 BOCCTaHOBMUTENbHbIE | TecT (nekumn, y4ebHuK, nabopaTopHble 5
' peakumm un paboTbl) 515
ANEKTPOXUMUS Keric-sagaHus (nekumm, y4ebHuK, ’
nabopaTtopHble paboTbl)
MogrotoBka kK cobecenoBaHuMIo (NeKUmM, 6
y4ebHuK, nabopaTopHble paboThbl)
KomnrnekcHble 2
6 TecT (nekumu, y4ebHuK, nabopaTopHble
coeavHeHus 2
paboTbl) >
KoHTponbHas pabota (nekummn, y4ebHUK)
2 ceMecTp
7 XUMus aN1IEMEHTOB U MoaroToBka k cobecenoBaHuMIo (Nekuuu, 53,1
NX COeANHEHUN y4ebHuK, nabopatopHbie paboThl) 10
TecT (nekumun, y4ebHuK, nabopaTopHble 10
Konnoksnym(nekumm, y4ebHuK) 211




paboTbl)
Kewnc-3agaHus (nekumm, y4ebHuK,
nabopatopHble paboTbl)

12

6. YyeObHO-meTOAMYECKOE N MH(pOPMaALIMOHHOe obGecnevyeHne AUCLUNIIUHDI

6.1 OcHOBHasa nuTepaTtypa
1. Tnunka, H. J1., Xumunga [TekcT] : y4ebHuk ana ctya. sysos (rpud MO) / noa pea. B. A.
Monkoea, A.B. babkosa. —18-e uag., nepepab. n gon. - M. :HOpawr, 2011. - 886 c.
2. muHka H.JL. 3agaum 1 ynpaxHeHus no oblien M HeopraHM4eckon XUMWUW, Y.
nocobwue, M. UHterpan-MNpecc. 2011. -240 c.
OneKTPOHHble BNBMOTEYHbIE CUCTEMBI
1. AnekcaHgpoBa, 3.A. HeopraHunyeckas xumus. TeopeTuyeckne OcCHOBbI U
nabopaTopHbIM NPaKTUKYM : y4ebHuk / 3.A. AnekcaHgpoBa. — 2-e uag., ucnp. n gon. — CaHkT-
Metepbypr : JNlaHb, 2019. — 396 c. — ISBN 978-5-8114-3473-2. — TeKCT : 3anNeKTPOHHbIN //
ONEKTPOHHO-6MbNnoTevHasa cucrtema «J1aHby : [canT]. — URL:
https://e.lanbook.com/book/116356
3. AxmeTtoB, H. C. Obwas n HeopraHudeckas xummusa : yvyebHuk gns sysos / H. C.
AxmeToB. — 12-e n3g., crep. — Cankr-lNetepbypr : JlaHb, 2021. — 744 c. — ISBN 978-5-8114-
6983-3. — TekcT: OneKkTpOHHbIK /[ JlaHb : 9NEeKTpOHHO-6MbnmMoTteyHas cuctema. —

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

6.2 [lononHuTenbHaa nutepartypa
OneKTPOHHble BNBMOTEYHbIE CUCTEMBI
1. AxmeToB H.C.O6wasn n HeopraHudeckas xumus. M3gatenscteo "MlaHb". 2014.Pexum
poctyna: https://e.lanbook.com/reader/book/50684/#1
2. AxmeToB, H.C. JlabopaTopHble U CEMUHAPCKME 3aHATUSA NO OBLLEN U HEOPraHUYECKOW
xumum : y4ebHoe nocobue / H.C. AxmeTos, M.K. AsunsoBa, J1.1. bagbirnHa. — 6-e nag,.,
ctep. — Cankr-leTepbypr : JlaHb, 2014. — 368 c. — ISBN 978-5-8114-1716-2. —
TeKCT : 9NeKTPOHHbIN // DNeKTpoHHO-OMbnnoTeyHasa cuctema «JlaHb» : [canT]. — URL:

https://e.lanbook.com/book/50685

6.3 [llepe4vyeHb y4YeOHO-meTOAMYECKOro obecneyvyeHMs ANA CaMOCTOATENIbLHOMN
paboTbl obyyvarowmxca

1.Meperygos KO.C., Kosageposa O.A., Hwudprannes C.U. Anroputm
pelueHns 3agad no xmmum : yyebHoe nocobue: B 2 4. Y. 1. - BopoHex YyebHoe nocobue
NapaTenbcTtBO: N3pgatenbctBo BI'YUT, 2014. 84 c.

2. Meperynos t0.C., KosagepoBa O.A., HudpranuesC.U.Anroputm
peLlleHnsa 3agad no xmmum : yyebHoe nocobme : B 2 4. Y. 2. - BopoHex W3gaTtenbcTBo:
N3patenbctBo BI'YUT, 2016. 75 c.

6.4 [lepeyeHb pecypcoB MH(POPMALMOHHO-TENIEKOMMYHUKALUUOHHON  CeTU
«HTepHeT», HeOBXoaANMbIX AN OCBOEHUS AUCLUMNNUHBLI (MoAayns)

HanmeHoBaHue pecypca cetu «MHTepHeT» ONEKTPOHHbLIN agpec pecypca
«Poccutickoe obpasosaHue» - hedeparnbHbil nopmarn | https://www.edu.ru/
HayuyHas snekmpoHHasi 6ubnuomeka https://elibrary.ru/defaultx.asp?

HauuonanbHass uccriedoeamernbckasi KomrbiomepHas | https./niks.su/
cemb Poccuu

UHopmayuoHHas cucmema «EOQuHoe okHO docmyna | hitp://window.edu.ru/
K obpa3osamersibHbIM pecypcam»

AnekmpoHHas 6ubnuomeka BIr'YUT http.://biblos.vsuet.ru/megapro/web



http://biblos.vsuet.ru/megapro/web
http://window.edu.ru/
https://niks.su/
https://elibrary.ru/defaultx.asp
https://www.edu.ru/
https://e.lanbook.com/book/50685
https://e.lanbook.com/reader/book/50684/#1
https://e.lanbook.com/book/153910
https://e.lanbook.com/book/116356

Caim  MuHucmepcmea  Hayku U  ebicweeo | https://minobrnauki.gov.ru/
obpasosaHusi PO

lNopman omkpbimozo on-line obpa3zosaHusi https.//npoed.ru/

AnekmpoHHas  UHgopMauluoHHO-obpasosamerbHas | https.//education.vsuet.ru/
cpeda ®r60Y BO «BIM'YUT»

6.5 MepeyeHb MHOPMALIMOHHbIX TEeXHOsormm, Mcnosb3yeMbIix npwu
ocylwiecTBneHun obpasoBaTeNnibHOro rnpouecca no AucuvniuHe (Moaynio), BKIKOYas
nepevyeHb MNpPOrpaMMHOro obGecneyeHusi, COBpPEMEHHbIX npoceccuoHanbHbIXx 6a3
AaHHbIX U MH(POPMALIMOHHbIX CMPaBOYHbIX CUCTEM

lpu usyyeHuu AucyunnuHbl UCMOL3yemcs rnpospamMmmMHoe obecrieyeHue,Co8pPeMeHHbIe
rnpogheccuoHanbHble 6a3bl OaHHbIX U UHGOPMaUUOHHbIE cripagoyHble cucmembl: INOC
yHUgsepcumema, 8 mom 4Yucsie Ha base rpozpammHol rnamgopmbl «Cpeda 351IEKMPOHHO20
obyyeHusi 3KL», aemomamu3upoeaHHasi UH¢hopmayuoHHas basa «VMIHmepHem-mpeHaxepbiy,
«MITHMepHem-sK3ameH».

NMpM oOCBOEHMM AUCUMNNMHBbI UCNONb3yeTCA JIMLEH3MOHHOE WU  OTKpbIToe
nporpammHoe ob6ecne4veHue — H-p, OC Windows, OC ALT Linux.

7 MaTepmanbHoO-TeXHU4Yeckoe obecnevyeHme AUCLUNITUHDI

Heobxoanmbin ansa peanu3aunmn obpasoBaTenbHOW NporpaMmbl NEpeYeHb MaTepuanbHO-
TeXHMYECKoro obecneveHms BKNOYaeT:

- NeKumoHHble ayauTopun (0b6opyaoBaHHbIE BMAEONPOEKUMOHHBIM 0BopyaoBaHMeM Ang
npeseHTaumi; cpeacTBamMmmn 3ByKOBOCMPOM3BEAEHNS; IKPAHOM; NMeEOLLNE BbiIXOA B IHTEPHET);

- NOMeLLeHNs ANnd NpoBefeHUs CEMUHAPCKMX, NTabopaTOpPHbIX U NPAKTUYECKUX 3aHATUN
(o6opynoBaHHble y4ebHON Mebenbio);

- Bnbnuoteky (Mmetowyto paboyne mecta onst CTyOeHTOB, OCHALLEHHbIE KOMMNbOTEPAMM C
A0CTynoMm K 6asam gaHHbIX U IHTepHeT);

- KOMMbIOTEPHbIE KIacchl.

Ob6ecneyeHHOCTb npouecca OOy4YeHUA  TeXHUYECKUMW  cpefcTBamMuM  MOSTHOCTbIO
cooTtBeTcTBYeT TpeboBaHnsam ®IOC no HanpasneHuo NOAroToBkU. MaTepmanbHO-TEXHUYEeCcKas
6asa npuBegeHa B NMLEH3MOHHbIX (bopMax M pacnonoXeHa BO BHYTPEHHEN ceTn no agpecy
http://education.vsuet.ru.

Ayautopum Ana npoBeaeHUs 3aHATUI NEeKLMOHHOIO TUNa

YuebHas ayoutopusi Ne37 | e  KomnnekT mebenu ans yue6Horo Microsoft Open License
AnA  NpoBedeHns  3aHATUI | npouecca Ha 150 mecT Microsoft Windows Professional 8
NEeKUMOoHHOro TMna, | e TMpoekTtop Epson EB-955WH 6enbii | Russian Upgrade Academic OPEN
rpynnoBbIX M| e MukwepHbiit nynbT ¢ USB- 1 License No Level#61280574 ot
WHOMBMAYarbHbBIX nHTepdeiicom BehringerXenyx 06.12.2012 .
KOHCynbTauun, X1204USB http://eopen.microsoft.com
MPOMEXYTO4HON W WTOTOBOW | o  AkTMBHAs akyCTUYECKasi cUCTEMa _ _ .
atTecTaumu. Behringer B112D Eurolive Microsoft Office 2007 Russian

o AxycTuueckas cToiika Tempo SPS- | Academic OPEN No Level

280 #44822753 o1 17.11.2008
http://eopen.microsoft.com

o KomnnekT n3 3 MnkpopoHoB B kence

Behringer XM1800S Ultravoice
«  MuKpothoHHas cToiika Proel AdobeReaderXIl(6ecnnatHoe M0O)

RSM180 https://acrobat.adobe.com/ru/ru/
acrobat/pdf-reader/volume-
distribution.html

e 15.6" HoytOyk Acer Extensa
EX2520G-51P0 4epHbIq

o Beb-kamepa Logitech
ConferenceCam BCC950 (USB)
OkpaHcanektponpusogom CLASSIC



https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://education.vsuet.ru/
https://npoed.ru/
https://minobrnauki.gov.ru/

| SOLUTION Classic Lyra (16:9) 308x220 | |

Ana nposeaeHnA nNpakTnyeckux, naﬁopaToprlx 3aH‘r'ITVIl7I, 3aHATUN CEMUNHAPCKOro Tuvna, rpynnoBbiX U
NMHONBUAYA/TIbHbIX KOHCVﬂbTaLLMVI, TEKYLETro KOHTPOIA U ﬂpOME)KYTO‘-IHOf/‘I aTTeCcTalnmn B pacnopAaxKeHnnm Kad>e,u,pb|
nmeetca:

YuebHas ayantopus Ne 020 Komnnekt mebenu ons Microsoft Open License
AN NpoBeAeHNs 3aHATUN y4ebHoro npotecca Microsoft Windows Professional 7
NEKLMOHHOro TMna, OKpaH NPOEKLMOHHbIN Russian Upgrade Academic OPEN
NPaKTUYECKUX 3aHATUN, MynbTMeaunHbIA NPOEKTOP 1 License No Level#47881748 ot
rpynnoBbIX U BenQMW 519 24.12.2010r.
MHAMBUAOYaNbHbIX HoyTtbyk http://eopen.microsoft.com
KOHCYINbTaLW, TEKYLLErO IntelCore 2—1 w.
KOHTpONsi, NpoMeXyTo4How 1 | MNnakatbl, HarnsgHble nocobusi, | Microsoft Open License
NTOroBON aTTecTauun. CXEMbI. Microsoft Office 2007 Russian
Paboune mecta no konnyectsy | Academic OPEN No Level
obyyvarowmxcs. #44822753 ot
Pabouee mecto npenogasatens. | 17.11.2008http://eopen.microsoft.co
m
AdobeReaderXI (6ecnnaTtHoe MO)
https://acrobat.adobe.com/ru/ru/
acrobat/pdf-reader/volume-
distribution.html
YyebHas aygutopua Ne 025 | Komnnekt mebenn ans MO Het
ans npoeefeHus | y4ebHoro npolecca
nabopaTopHbIX n | Meub mydgensHas IKIIC 10-1
NpaKTUYEeCKMX 3aHATUR, | WT
rpynnoBbIX n | MNMnakatbl, HAarNAAHbIE NOCOOUS,
NHAMBUAOYaNbHbIX CXEMBI.
KOHCymnbTauun, Tekyulero | Paboune mecta no KonnyecTay
KOHTPOMsi M MPOMEXYTOYHOM | 0By4atoLmxcs.
aTTecTtauumn. Paboyee mecTo npenogasartens
YyebHas aygutopmua Ne 027 | Komnnekt mebenn ans MO Het
ans npoeefeHus | y4ebHoro npolecca
nabopaTopHbIX n | Wkad cywmneHein LWC-80-01-1
NpaKTU4YeCKmX 3aHATUR, | WT
rpynnoBbIX n | MNnakaTtbl, HarNAgHbIe Nocobus,
NHAMBUOYaNbHbIX CXEMBbI.
KOHCynbTauui, Tekyulero | Paboyne mecta no KonnmyecTay
KOHTPOMNSi U MPOMEXYTOYHOM | oBy4atoLmxcs.
aTTecTauum. Paboyee mecTo npenogaeartens
YuebHas aygutopusi Ne 029 | Komnnekt mebenu gns MO Het
ans npoBegeHus | ydebHoro npouecca
nabopaTtopHbIX n | Wkad cywmnbHbii Tmn. 23 151-
NpaKTUYeCKmX 3aHATUN, 1 wr,
rpynnoBbIX n | Mnakatbl, HAarNsAHbIE Nocobus,
NHAMBUOYaANbHbIX CXEMbl.
KOHCYyInbTaLun, Tekywero | Paboune mecTta no konmyecTsy
KOHTPOMS M MPOMEXYTOYHOM | oByyaroLmxcs.
aTTecTauuu. Pabouee mecTo npenogasatens
YuebHas ayautopusi Ne 016 | Komnnekt mebenu gns MO Het
ans npoBegeHust | ydebHoro npouecca
nabopaTopHbIX n | MarHuTHasa mewanka Tuna MM-
NPakTU4eCcKNX 3aHaTUn, | 4- 1 Wt
rpynnoBbIX n | MNMnakatbl, HArNAAHbIE NOCobwUS,
WHAMBUOYaNbHbIX CXEMBI.
KOHCYNnbTauun, Tekywero | Paboune mecrta no konmyecTBy
KOHTPOMSi U MPOMEXYTOYHOM | oBy4atoLmxcsi.
artrecTtayun. Paboyee mecTo npenogasarens



https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
http://eopen.microsoft.com/

YuyebHas  aygumtopusi  Ne

0220n4 nposegeHus
nabopaTtopHbIX "
NpakTU4eCcKnx 3aHATUN,
rpynnoBbIX "
NHAMBUOYaNbHbIX

KOHCYIbTaLui, TekyLero

KOHTpPOA U rlpomex(yTquoﬁ
atrTectauun.

Komnnekt mebenn ans MO HeT

y4ebHoro npotecca
AkBoguctunnstop 09-15-1 wr,
TepmocTaT 3NEeKTPUYECKnn
CYXOBO3AYLUHbIN OXAaXOaroLLni
TCO-1/80-1 wTt

Mnakatbl, HAarNAAHbIE Nocobus,
CXEMBI.

Paboune mecTta no KonnyecTey
obyyvarowmxcs.

Paboyee mecTo npenogasartens

Ayautopua ans camocToATeNbHOM paboTbl CTYAEHTOB

KabuHeTt gnsa
CaMOCTOATENLHON paboTbl
obyvatowmxcsNe 033.

KomnnekT mebenu gns yyebHoro
npowecca

KoHgyktometp DDS-11C (COND-
51)—1 wr.,

Becbl HCB 123 — 1 wr.,

Becbl BK-300.1 — 1 wr.,

Becbl aHanuTuyeckue

HR-250 AZG

BoaoHenpoHuuaemblin
CTaHOapTHbLIN
MOrPY>KHOW/NPOHMKAIOLWNIA 30HA, TUM
TD=5 -2 wr.,

Komnbtotep CeleronD 320-1 wr,
BbicokoTemnepaTypHbIn
N3MepUTENbHbIN npubop c
namaTbio gaHHbIX Testo 735-2 — 1
WwT., MoHomep UN-160MUN  O-
14pH(pX) - 1 wt., WCTOYHKK
NUTaHna nocTosiHHoro Toka AKWUI
B5.30/10 — 1 wrT.,
CnektpodpotomeTp [13-5300 B- 1
wr.,

Kowmnbtotep IntelCore 2DuoE7300-
1 wT., Mukpockon levenhuk — 1 wr;
Cocya kpuobunonruyeckmi
(Obtopa) X-40-CKIT;

Mpubop PH-meTp PHep-4 — 1 wr.
MnakaTbl, HarNsaHble nocobus,
CXeMbl.

Paboune mecTta no KonnyecTey
obyyvarowmxcs.

Paboyee mecTo npenogaBatens

Microsoft Open License

Microsoft WindowsXP

Academic OPEN No Level #44822753
oT 17.11.2008

http://eopen.microsoft.com

Microsoft Office 2010 Microsoft Office
2010 Russian Academic OPEN 1
License No Level #47881748 ot
24.12.2010r.
http://eopen.microsoft.com

AdobeReaderXI| (6ecnnaTtHoe MO)

https://acrobat.adobe.com/ru/ru/

acrobat/pdf-reader/volume-
distribution.html

KabuHeTt onsa
camocTodATeNbHON paboThl
obyvatowmxcsiNe 39.

KomnnekT mebenu gns y4yebHoro

npouecca

KomneloTep

CeleronD 2.8 -3 wr.
[MepcoHanbHbIN KOMMLIOTEP

IntelCore 2 —1 wr.

lNnakatbl, HarNsgHble nocodus,

CXeMbl.

Paboune mecTta no KonnyecTey

obyyvarowmxcs.

Paboyee mecTo npenogaBaTens

Microsoft Open License

Microsoft WindowsXP

Academic OPEN No Level #44822753
ot 17.11.2008
http://eopen.microsoft.com

Microsoft Office 2010 Microsoft Office
2010 Russian Academic OPEN 1
License No Level #47881748 ot
24.12.2010r.

http://eopen.microsoft.com

AdobeReaderXI (6ecnnatHoe M0O)

https://acrobat.adobe.com/ru/ru/

acrobat/pdf-reader/volume-
distribution.html



https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
http://eopen.microsoft.com/
http://eopen.microsoft.com/

KabuHeTt onsa KomnnekT mebenu gns y4ebHoro MO Het
CaMOCTOATENbHON paboTbl npouecca,

obyuatowmxcsiNe 024, MukpokonopumeTtp MAO-200-1 wT
Mnakatbl, HarNAAHbIE NOCobus,
CXEMBbI.

Paboune mecta no Konu4ecTay
obyuvarowmxcs.

Paboyee mecTo npenogasarens

JononHntenbHoO, camoctoATeibHasA pa60Ta o6yL|arou.mec;|, MOXET OCYLECTBNIATLCA NPUN NCNO/TIb30BAHUN!

YutanbHble 3anbl KomnbloTepsl co Microsoft Office Professional Plus 2010

onbnunoTteku. CcBOOOAHBIM AOCTYMOM B Microsoft Open License Microsoft Office Professional Plus 2010
ceTb NHTepHeT n Russian Academic OPEN 1 License No Level #48516271
OnNeKTPOHHbLIMU 0117.05.2011 r. http://eocoen.microsoft.com
OMGNMOTEYHBIMY 1
MHPOPMaLMOHHO Microsoft Office 2007 Standart,

cnpaBoyHbIMK cucTtemamu. | Microsoft Open License
Microsoft Office 2007 Russian Academic OPEN No Level
#44822753 o1 17.11.2008 http://eocpen.microsoft.com

Microsoft Windows XP,
Microsoft Open License Academic OPEN No Level #44822753 ot

17.11.2008 http://eopen.microsoft.com.

AdobeReader XI, (6ecnnaTtHoel10)
httos://acrobat.adobe.com/ru/ru/acrobat/odfreader/volume-
distribution.html

MomelleHWe ANA XpaHEeHUs PeakTMBOB, XMMWYECKOM Nocyabl MOBCYKMBaAHMA NabOPATOPHbIX 3aHATUI MO
opraHUYyeckom XMmum

MNomelleHunsa ans HoyTbyk LenovoG 575 — 1 wt, |Microsoft Open License

XpaHeHUs u Ph-metp PH-150 MU — 1 w, Microsoft WindowsXP
NPodUNaKkTU4eCKoro XonoaunbHuk NORD- 1 wr, Academic OPEN No Level #44822753 ot
o6cnyxmBaHusa yyebHoro| Kcepokc XeroxWorkCentre 17.11.2008

06opyaoBaHns 3119- 1wr. http://eopen.microsoft.com

Ne 031

Microsoft Office 2010 Microsoft Office 2010
Russian Academic OPEN 1 License No Level
#47881748 ot 24.12.2010 r.
http://eopen.microsoft.com

AdobeReaderXI (6ecnnatHoe 10)
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8 OueHouYHble MaTepuanbl AN MPOMEXYTOYHOW aTTecTtauum oObyyarLlMuxcs no
AUCUUNNnHe

OueHou4Hble maTepuansbl (OM) ona oMCUUNIIMHBL BKITHOYAIOT:

- NepeyYeHb KOMMNETEHUNIN C yKa3aHNEM UHOMKATOPOB AOCTMXKEHUS KOMMNETEHUUIN, 3Tanos
nx bopMUPOBaHUS B NpoLEecce 0CBOEHNS obpasoBaTeibHON NPOrpaMmbl;

- ONMCaHMe LWKan oueHnBaHug;

- TUMOBbLIE KOHTPOJSbHbIE 3a4aHuUs UMM WHble MaTepuanbl, Heob6XxoauMble ONA OLEHKM
3HaHWN, YMEHWI, HaBbIKOB;

- MeToAnYecKne maTepuarnsl, onpegenstowmne npoueaypbl OLEHUBAHNUS 3HAHUIA, YMEHUN,
HaBbIKOB 1 (UNK) oNbiTa OEeATENbHOCTH.

OM npencraBnsaTCs OTAENbHLIM KOMIMIEKTOM U BXOAAT B cOCTaB paboyen nporpammel
AVUCLUNNINHBI.

OueHouHble mMaTepuanbl opmupytotca B cootBetcTBum ¢ N BIYUT «lMonoxeHne o6
OLIEHOYHbIX MaTepuanax».
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OLEEHOYHbIE MATEPUAIbI

LS MPOMEXYTOYHOW ATTECTALIMU
no AUCLUUNINHE

Heopranunyeckasa xmmusa

1 MNepeyeHb KOMMETEHUUN C YKa3aHUEM 3TanoB ux chopmMmupoBaHus



Ne Kon dPopmynupoBKka Koa v HaumeHoOBaHWe MHAUKaTopa [OCTMXKEHUSA

n/n | KOMMNEeTeHUUNn KOMMeTEeHUMN KOMMETEHLUN
1 YK-1 CnocobeH ocyLecTBnATb NO2y.+—HaxoauT u kputnyeckn aHannsmpyet
MOWCK, KPUTUYECKUIA aHanm3 | MHdopMaLmo, HEOOXOAMMYHO ANS peLleHus
N CUHTE3 MHOpMaLmK nocTaBneHHon 3agayn
2 OrK-1 CnocobeH npumMeHaTb W 1onk1 — eMoHCTpupyeT 3HaHWst O CTPOEHUN
OCHOBHbI€ 3aKOHbl U1 METOAbI | BELLECTBA, NPUPOAE XUMMUYECKOM CBA3N N CBOMCTBAX
nccnegoBaHun Pasnmn4YHbIX KNacCoB XUMUYECKNX INTIEMEHTOB,
€CTECTBEHHbIX HayK Ans COeOUHEHUN, BELLIECTB N MaTepuarnos
peLueHus UO20nk-1 — MNpUMeEHsieT 3HaHWS OCHOB (PU3NYECKNX

3aay NpoheCCMOHaNbHOWM | SBMEHWUIM U XMMUYECKMX NPOLIECCOB B
[AEATENbHOCTU npodeccroHarnbHoON AesATensHOCTH

Koa n HanmeHoBaHue
UHAOAUKaATOpPa AO0OCTUXEeHNA
KomMneTeHunun

Pe3ynbTaTbl 06y4YeHusi (NoKa3aTenu oueHMBaHUs)

NO2yk+—HaxoguT n Kputndecku
aHanuMaupyeT MHopMauuto,
HeobxoaMMyto Ans peLleHus

NoCTaBIEHHOW 3a4aun

3HaeT: MeTobl Noucka MHgopMaLmMmn cpean AOCTYNHbIX UCTOYHMKOB AnS
peLleHns NocTaBneHHoN 3agayn

YMeeT: nonb3oBaTbCH cneumansHom nvlTepaTyp0|7| no AncumniinHe;
aHannM3npoBaTb, COMNOCTaBIATb U o6o6LwaTb cogepxaHue

Bnapgeet: HaBblkamu NPUMEHEeHNA MeTo0B NMOonUCKa pa3finvHbIiX BapunaHTOB
peweHna 3agayvn n3 goCTynHbIX ACTOYHUKOB I/IHC*)OpMaLLI/IVI

WO onk-+— demoHcTpupyeT
3HaHUA O CTPOEHMM BELLECTBA,
np1Mpoae XMMmn4ecKom CBA3N U
CBOWICTBaX pPasfm4yHbIX KNaccoB

XUMUYECKUX 3NEMEHTOB,
COeANHEHMNI, BELLECTB U
mMaTepuarnos npuv peLieHnm
3agad npodeccrmoHanbHom
OedaTenbHoCTU

3HaeT: CTpoeHne BeLecTBa, XMMUYECKNE CBOMNCTBA 3MIEMEHTOB N NX
BaXkKHENLUUX COeQVUHEHUN

YMeeT: BbINOMNHATL OCHOBHbIE XMMUYECKME onepauunun

BnageeT: HaBbIkaMy MPUMEHEHNS OCHOBHBIX 3aKOHOB Y METOZ0B XUMWUW AN
peLueHusi TPOgeCCUOHanbHbIX 3aaau.

WO20nk1— MNMprMeHseT 3HaHUS
OCHOB (hM3NYECKNX ABMEHUI U
XUMUYECKMX NMPOLLECCOB B
npogeccuoHanbHomn
OEeATenbHOCTH

3HaeT: OCHOBHbIE 3aKOHOMEPHOCTU NMPOTEKAHUA XUMNYECKUX NMPOLLECCOB;

YMeeT: Mcnonb3oBaTb OCHOBHbIE XUMUYECKNE 3aKOHbI, TepMoagnHamMmmnyeckme
cnpaBOYHble U KONTM4eCTBEeHHble COOTHOLLEHUA XMMuUmn B I'IpO(beCCI/IOHaJ'IbHOIZ
OeATeNIbHOCTU

Bnapgeet: akcnepumeHTanbHbIMM MeTogaMu onpeaeneHns ousmnko-
XUMUYECKUX CBOVCTB HEOPraHUYECKNX COeOMHEHUN

2 HacnopT OLEeHOYHbLIX MaTepuanoB No aAucuuniinHe

1 cemecTp




TexHonorus/npoueanypa

NHpekc
. OueHoYHble cpeacTea OLIEHMBaAHUSA
No Pasgensl KOHTpOnupyemom
(cnoco6 koHTpons)
n/n AUCLUMMAVHBI KoMnNeTeHLUUn NoNe
(vnun ee vacTn) HanmeHoBaHue R
3apaHun
TecTtupoBaHue
MpoueHTHas wkana 0-100 %;
0-59,99% - HeyOBNETBOPUTENLHO;
Tecm 1-8 60-74,99% - ynoBneTBOpUTENbLHO;
CTpoeHI/Ie aToMOB 75- 84,99% -X0poLLo;
3JIEMEHTOB U 85-100% - OTNMYHO.
1. nepuoamnyeckasi YK-1, OMNK-1 CobecedosaHu
cuctema O.U. e (8ornpocsl K 61-65 KoHTponb npenogasartenem
Menaeneesa 3aqemy)
JTabopamopHsie
(co g:za,z 2;/_[“ 66-70 3awmrta naGopaTtopHbIx paBoT
e)
TecTtupoBaHue
MpoueHTHas wkana 0-100 %;
0-59,99% - HeyOBNETBOPUTENBHO;
Tecm 9-14 60-74,99% - ynoBneTBOPUTENbHO;
2. XuMunyeckas cBsi3b OrlK-1 75- 84,99% -xopoLwuo;
85-100% - OTnM4YHO.
CobecedosaHu
e (sonpocsi K 71-79 KoHTponb npenogasatenem
3a4yemy)
TecTtupoBaHue
MpoueHTHas wkana 0-100 %;
0-59,99% - HeyOBNETBOPUTENLHO;
Tecm 15-18 60-74,99% - yOOBNETBOPUTENBLHO;
75- 84,99% -xopoLuo;
85-100% - oTnM4HO.
3aKoHOMEpPHOCTH JlabopamopHsbie
3. ;s;LiZiT(:i OrlK-1 (co g:fe%n; :;Hu 86-96 3awmTa nabopaTtopHbix paboT
MpOLIECCOoB. e)
MpoBepka npenogaBaTenem
3adava 31-34 OTtmeTKa B cucteme
«3a4YTEHO — HE 3a4YTEHO»
MpoBepka npenogaeaTenem
Kelic-3adaua 59 -60 OTmeTKa B cucteme
«3a4YTEHO — He 3a4YTEHO»
TecTtupoBaHue
MpoueHTHas wkana 0-100 %;
0-59,99% - HeyOBNETBOPUTENBHO;
Tecm 19-20 60-74,99% - ynoBneTBOpUTENbLHO;
75- 84,99% -x0poLLo;
85-100% - OTNMYHO.
CobecedosaHu
e (sonpocsi K 97-103 KoHTponb npenogasatenem
3a4emy)
4, PacTBopbl YK-1 JlabopamopHsle
(co g:g:g; Z;Hu 104-110 3awmTa nabopartopHbix paboTt
e)
MpoBepka npenogaBatenem
3adava 35-40 OTmeTKa B cucteme
«3a4YTEHO — HE 3a4YTEHO»
MpoBepka npenogaeatenem
Kelic-3adaya 57 - 58 OTmeTKa B cucteme
«3a4YTEHO — HE 3a4YTEHO»
S. OkucnuteneHo- Tecm 21-22 TecTupoBaHue
BOCCTAHOBUTENbHbIE YK-1, OMK-1 MpoueHTHas wkana 0-100 %;
0-59,99% - HeyLOBNETBOPUTESBLHO;




60-74,99% - ynoBneTBOpUTENbLHO;
75- 84,99% -x0poLLo;
85-100% - oTnnyHO.
MpoBepka npenogasartenem
3adaya 41 - 46 OTtmeTKa B cucteme
«3a4TEHO — He 3a4YTeHO»
MpoBepka npenogasartenem
peakuun n Kelic-3adaua 57 - 58 OTmeTKa B cucteme
3MNEKTPOXNMUA «3a4TEHO — He 3a4TEeHO»
JlabopamopHbie
(co geaf:g; Z;Hu 111-116 3awumTa nabopaTopHbIX paboT
e)
CobecedosaHu
e (8onpocsl K 113-117 KoHTponb npenogasaTenem
3avyemy)
TecTnpoBaHue
MpoueHTHas wkana 0-100 %;
0-59,99% - HeyLOBNETBOPUTESLHO;
Tecm 23-26 60-74,99% - yAOBNETBOPUTENBHO;
75- 84,99% -x0poLuo;
66 KomnnekcHble VK- 85-100% - OTNNYHO.
' coeHeHus i lMpoBepka npenogasaTenem
3adayva 50 - 56 OTmeTKa B cucteme
«3a4YTEHO — He 3a4YTEHO»
CobecedosaHu
e (8onpocsl K 118-120 KoHTponb npenogasaTenem
3avyemy)
2 cemecTp
MpoBepka npenogaeatenem
Tecm 27 -30 OTmeTKa B cucteme
«3a4YTEHO — HE 3a4YTEHO»
CobecenoBaHue ¢ npenogasartenem
3a0ava 47 - 56 OTmeTKa «HeyAOoBNEeTBOPUTENLHO,
YOOBNETBOPUTENBHO, XOPOLLO,
7 Xumuns anemeHToF n nx YK-1, OMK-1 OTNINYHO»
coeuHeHUN JlabopamopHbie
(co g:g:;; Z;Hu 121-140 3awumTa nabopaTopHbIX paboT
6)
CobecedosaHu
e (sonpocsi K 141-157 KoHTponb npenogasartenem
aK3amMeHy)

3 OueHo4YHbIe MaTepuanbl AN NPOMEXYyTOYHOU aTTecTauumn
TunoBble KOHTPOJIbHbIE 3aJaHNUA UM UHbIe MaTepuanbl, Heo6xoanmMble Ans
OLEeHKU 3HaHUWU, YMEHUW, HAaBbIKOB U (UNN) onbiTa AeATENIbHOCTMH,
XapakTtepusyrowmx atanbl GopMUPOBaHUA KOMMNETEHLUN B NpoLiecce OCBOEHUSA

obpasoBaTesibHOW NporpaMmmbl




[ns OUEHKN 3HAHUIA, YMEHWNI, HABbLIKOB 00Yy4atoLLmnXCcsa No AUCLUMMINHE
«HeopraHu4yeckas xumusa» npumeHseTcst 6anbHO-peENTUHIOBast CUCTEMA OLIEHKM
ChopMMPOBAHHOCTU KOMMETEHLMIN CTyAEHTA.

BanbHo-penTMHroBasi cuctema OLEHKN OCYLLEeCTBNAETCH B Te4eHne BCero cemecTpa
npv NpoBeAeHUN ayaUTOPHbIX 3aHATUN U KOHTPONSA caMocToATenbHoM paboTel. Mokasatensamm
®OC asnawTcsa (1 cemecTp): oTyeT no nabopatopHbiM paboTtam B BUae cobeceqoBaHuS;
pyOeXHbIN KOHTPOSb B BUAe cobecegoBaHNS U TECTUPOBAHUS; caava KONMokKsMyma B Buae
cobeceoBaHUA 1 pelleHns 3a4ayun, AoMallHee 3aaHne B BUAE KOMMbIOTEPHOrO
TECTUPOBaHUS; ayaANTOpHasa KOHTporibHasa paboTa. OueHBaHMe CTyQeHTOB OCYLLECTBNAETCS B
TeyeHune 2 cemecTpa Npw NpoBeAeHUN ayauUTOPHbIX 3aHATURN, nokaszatenamm GOC asnatoTcs:
oTyeT no nabopaTtopHbiM paboTam B Buae cobecenoBaHust; pybexXHbI KOHTPOSb B BUAE
cobeceoBaHUA 1 TECTMPOBAHNSA; cAaya KONoKBMyMa B Buae cobeceoBaHus U peLleHns
3aga4yn, ayanTopHasi KOHTposnbHasa paboTta. OUeHKN BbICTaBMSATCSA B COOTBETCTBUM C
rpacpMkoM KOHTPONS TeKyLLEen ycneBaemMocTu CTYAEHTOB B aBTOMaTU3NPOBaHHY cuctemy 6as
AaHHbIX (ACYB[) «PenTuHr ctyneHToB»

Mo pesynbTatam TekyLlen paboTbl B CEMECTpe CTYAEHTY BbICTABNAETCS OLEHKa B
NATMGannbHON CUCTEME UIN CUCTEME «3a4YTEHO»-«HE3aYTEHOY.

Obyyatowmncs, HabpasLuMi 3a TekyLlyto paboTty MmeHee 60 %, T.K. OH He BbIMOSTHMM BCIO
paboTy B cemecTpe, AonycKaeTca A0 CAaYM dK3aMeHa unuv 3a4eTta, OAHaKo eMy JOMNONHUTENBHO
3ajaloTcs BONpoCkl Ha cobecefoBaHUK NO pasgenam, BbIHOCUMbIM Ha 9K3aMEH UIu 3a4erT.
Ok3amMeH (2 cemecTp) npoBoanTCA B Buae cobecenoBaHna un kenc-3agayu. Npu yactuyHo
npaBurbHOM OTBETE CyMMma HarnoB OenuTcs nononam.

3auyeT (1 cemecTp) NpoBOANTCA B BUAE TECTOBOroO 3aaHus 1 kenc-3agayu. Mpu
YaCTUYHO NpaBuUNbLHOM OTBETE cymMa 6anoB Aenutcsa nononam.

ATtTectaums obyyatowerocs no gUCUMNMHE NpoBoaANTCSA B (oOpMe TECTUPOBAHUSA U
peLLeHns KOHTPOMbHbIX 3a4a4y 1 npegycMmaTpyvBaeT BO3MOXHOCTb NocneayoLwero
cobecenoBaHuA (3K3ameHa).

Kaxabi BapnaHT TecTta BkntoYaeT 14 KOHTPOSbHbIX 3aaHUN, U3 HUX:

- 10 KOHTPOSbHbIX 3a4aHn Ha NPOBEPKY 3HAHUN,

- 3 KOHTPOJSIbHbIX 3aaHUN Ha NPOBEPKY YMEHUN;

- 1 Kenc-3agaHne Ha NPoBEPKY HaBbIKOB.

B cnyyae HeygoBneTBopuUTENbHOW CAa4n 9k3aMeHa (3adeTa) CTyaeHTy
npegocTaBnseTcs NpaBo NOBTOPHOM CAa4M B CPOK, YCTAHOBIIEHHbIN NS NMKBUAAUUN
aKkageMn4eCcKon 3a0/MKEHHOCTM MO UToramMm COOTBETCTBYHOLWEN ceccuu. [Tpn NOBTOpHOW caaye
KONn4ecTBO HabpaHHbIX CTyAeHTOM 6annoB Ha npeablaylwem 3Kk3aMeHe Unn 3aveTte He
y4mTbiBaETCA.

3.1 TecToBble 3afaaHuA (3awmTa nadbopaTopHbIX padoT)

YK-1 — CnocoGeH ocyLLecTBnsATL MOUCK, KPUTUYECKUIA aHann3 1 CUHTe3 MHdopMaLmm



Ne
3agaHuns

TecToBoOe 3agaHune

EMKOCTb aHepreT4ecknx noaypoBHeN B aToMe onpeaenseTcs:
1) npuHuunom Maynu;

2) npaBunom XyHaa;

3) npaBunom KneykoBckoro;

4) NPUHLMMNOM HavMeHbLUEN SHEPTUN.

OneMeHTbl OTHOCAT K rMaBHbIM MNOArpynnam, Tak Kak OHU:

1) CTOAT B NIEBOW YacTu rpynnbl;

2) BKINKOYaKT 3MeMeHTbl Kak ManbiX, Tak U 60nbLINX NepUoaoB;
3) CTOAT B MpaBOMn YacTu rpynnbl;

4) BKITHOYAIOT 3NIEMEHTbI TONBbKO 6ONbLUNX NEPUOOB.

Opbutanen Ha TpeTbEM SHEPrETUYECKOM YPOBHE:!
1) Tpu;

2) yeTblpe;

3) naTh;

4) neBATb.

B Tabnuue O..MeHaeneeBa 4f-anemMeHTbl HaxoaATCS:
1) B NsiTOM Nepuoge;

2) B lWWeCcTOM nepuoae;

3) B ceabMOM nepuogae;

4) B nATOW rpynne.

VilaMeHeHWe CBOWCTB N'MAPOKCUAOB 31IEMEHTOB B NEpPUOE C yBENUYEHNEM 3apsaaa agpa:
1) OCHOBHbI€ CBOMCTBA YMEHbLLUAKTCS;

2) 6e3 3aKOHOMEPHOCTY;

3) OCHOBHbIE CBOWCTBA yBENMYNBAIOTCS;

4) He MeHSIoTCS.

Ha BbICLUYyt0 BaneHTHOCTb afieMeHTa B Tabnvue MeHgeneesa yka3biBaeT:
1) Homep nepuoaa;

2) Homep rpynnbl;

3) YUMCnOo 3NEKTPOHOB Ha BHELLIHEM YPOBHE;

4) NOpSAKOBLIN HOMEP 3fIEMEHTA.

MarHnTHoe KBaHTOBOE YNCNO MMeEET 3HadeHus: +1, 0, —1:
1) Ha s-nNoAypoBHE;

2) Ha p-NoAypoOBHe;

3) Ha d-noaypoBHE;

4) Ha f-nogypoBHe.

OkuncnuTenbHY CNOCOBHOCTL 3AneMeHTa onpeaenserT:
1) aHeprusa noHusauuu;

2) aHeprusa cpoacTBa K INEKTPOHY;

3) aneKkTpooTpPULATENBHOCTb.

B kakon MOJIleKkyne nmeeTca ase TT-CBA3U?
1) CoHy; 2) C.Hz; 3) Oy; 4) H.0.

10.

Bbibepute cpean nepeyncrieHHbIX CBOMCTB XapakTepHOe Arsi MOHHOWM CBA3M:
1) HacbILWaeMOoCTb; 2) HeHacbIWaeMocCTh;
3) HanpaBnNeHHOCTb; 4) Hebonbluasi aHeprus CBsI3n.

11.

Kakon Tvn pelueTkn xapaktepeH ans MeTtannos?
1) aTomHas; 2) NOHHas;
3) MonekynspHas; 4) aTOM-MOHHas.

12.

B kakon Monekyrne MMeeTCsl MOHHbIV TUM CBA3N?
1) HCJ; 2) NHg; 3) NaCl; 4) H3BO:s.

13.

KakoBa HanpaBneHHOCTb KOBasleHTHbIX CBSA3el npu sp’—rmbpuaunsaummn? MpuseauTte npuvep
coeguHeHus:

1) K BepLuMHaM TPEeYrosnbHUKa; 2) K BepLUMHaM nupamuipl;

3) K BepluMHaM TeTpasapa; 4) nuHenHas.

14.

KakoB Tvn rubpuamsauum yrnepoga B MoJiekysie yriekucrioro rasa?




Ne
3agaHuns

TecToBoOe 3agaHune

1) HeT rmbpuamsaunn;  2) sp’; 3) sp% 4) sp.

15.

TemnepaTypHbIi KOSPULIMEHT CKOPOCTU peakummn paseH 3. [Npu oxnaxgeHun cuctembl oT 50°C
00 30°C ckopoCTb peakumm:

1) He nameHunnacs;

2) ymeHbwunach B 9 pas;

3) ymeHbLuunach B 6 pas;

4) ymeHblUMnach B 3 pasa.

OIlMK-1 - CnocobeH npyMeHsiTb OCHOBHbIE 3aKOHbI Y METO/Ibl UCCMEA0BaHMI €CTECTBEHHbIX HayK s
pelueHns 3afay NpodecCcMoHanbHoM AeATeNbHOCTM

Mpun nosbiweHuun Temnepatypbl oT 30 °C go 70 °C ckopocTb peakumu Bo3pocna B 81 pas. Kak
N3MEHNTCH CKOPOCTb Npu yBenuyeHun temnepatypbl ot 70 °C go 80 °C?
1) He nameHnTcs;

16.
2) ymeHbLluunace B 9 pas;
3) ymeHbLuunach B 6 pas;
4) yBenuuunacb B 3 pasa.
Kakue peakummn mMoryT npoTekaTb CamMONpOU3BOSIbHO:
1) CHs + CO, = 2CO + 2H, AG = 170,95 k[x/monb;
17. 2) C(k) + O2(r) = 2CO(r) AG = - 137 kIx/Monb;
3) PbS(k) + 2HCI(x) = HS(r) + PbCl.(x) AG = 30,9 k[>x/monb;
4) 3PbS(k) + 8HNO;(k) = 3PbSO,(x) + 8NO(r) + 4H,0O(x) AG = -1454,3 kx/mMonb.
OT Kakunx pakTopoB 3aBMCUT KOHCTaAHTa CKOPOCTU peakumm?
1) OT KOHUEeHTpauuu;
18 2) OT HanMuMs KatanusaTopa B CUCTEME;
) 3) OT AaBreHus B CUCTEME;
4) ot Temnepartypbl.
OcMmoTuryeckoe oaBneHne pacTBopa HESNEKTPONMTa BeluMcnseTcs no hopmyne:
1) P =poXi
19. 2)  po—p = poXe
3) p=cRT
4)  p=pVoT/(VTo)
CooTBeTCTBME MEXOY KOHLEHTPaLVEN 1 paBEHCTBOM, €€ ONpeaensoLwmM:;
o(X) = m(X)
m
1) P a) MonsanbHas KOHUEeHTpauus
T =1 X)
2) VP ©) MonsipHas KOHLEeHTpauus
v(X
20. C(X)=[X]= VX)
A%
3) P B) TUTP (MaccoBas KOHUEHTpaLus)
X
b(X) = ——)
4) m(pacTBopHTeN) r) maccosas gons
OTBerT:
1 2 3 4
r B 6 a
CokpalleHHoe NoHHoe ypaBHeHne Fe?" + 20H™ = Fe(OH), cooTBETCTBYET B3aMMOAEWCTBUIO B
BOOHOM pacTBOpPE BELLECTB:
21 1) FG(N03)3 n KOH;

2) FeSO, u LiOH;
3) Fe(NOs), n Na;S;
4) FeCl; n Ba(OH),.




Ne TecTtoBoe 3agaHue
3agaHus
Peakuuer noHHoro obmeHa, nayuien B BOAHOM pacTBOpe A0 KOHLA, ABNSIETCS B3aUMOLENCTBUE:
1) cynbdaTta amMoOHMA u xnopuaa 6apus;
22. 2) CcepHOW KUCMOTbI U HUTPaTa HaTpwus;
3) cynbdaTta HaTpus U COMNSIHON KACNOTHI;
4) HuTpaTa Kanus u cynbdaTta HaTpus.
23 MuHMManbHY CTENEHb OKUCIEHWS XIOpP NPOSABASIET B COEAUHEHUN:
' 1) NH,CI 2) Cl, 3) KCIO 4) NaClO,
B kakmx cny4asx xrnop okucnserca?
1) 2CI' — ClI;
24, 2) ClOs— CIO
3) Cl; — 2CI
4) Cl, — 2CIO5
Kakune csorictBa nposiBnsaet Na,SO; npu B3aumogencTemm ¢ BogHbIM pactsopom KMnO,4?
1) okucnuTeneHblE;
25. 2) BOCCTaHOBUTESbLHLIE;
3) OKMCNNTENBHO-BOCCTAHOBUTENBHbIE;
4) BelLleCcTBa He B3aUMOENCTBYIOT.
Kakne csonctea nposiensier NaNO, npu B3anmogenctasnm ¢ KoHLeHTpupoBaHHOW H,SO47?
1) okMcnuTeneHbIE;
26. 2) BOCCTaHOBUTESbHbIE;
3) OKNCNNTENBHO-BOCCTAHOBUTENbHBIE;
4) BellecTBa He B3aUMOLENCTBYIOT.
Kakve meTannbl | rpynnel Npy B3aMMogencTBUU C KUCMOPOAOM HE CKITOHHbI K 06pa3oBaHuto
27. NepekUCHbIX COeMHEHUI (NepoKCUaoB, HaANepPoKCNa0B, 030HNO0B)?
1) Li; 2) Cu; 3) K; 4) Rb.
08 Kakne 13 nepeuncneHHbIX HDKe Cconen onpeaensioT BPEMEHHYHO XKECTKOCTb BOAbI?
: 1) CaCly; 2) Mg(NOs); 3) Ca(HCO:);; 4) Mg(HCO:)..
29 Kakne 13 nepeuncneHHbIX HDKe conen onpeaensioT NOCTOSIHHYIO XEeCTKOCTb BOAbI?
' 1) Ca(NOs);; 2) CaCl;; 3) Mg(NOs),; 4) KCI.
B coeguHeHnusax PHs, P,Os, HsPO3; dhocdop MmeeT cTeneHn oKMCneHunsl, COoTBETCTBEHHO paBHble
30. 1)+3; +5:-3;  2)-3; +5; +3;  3)-3: +3: +5;  4)+3; -5 -3,

KpnTepun u wkanbl OLEeHKN:

MpoueHTHasa wkana 0-100 %; oTmeTka B cucteme
«HeyAoOBNeTBOPUTENbHO, YAOBNETBOPUTESNIbHO, XOPOLUIO, OTIINYHO»
0-59,99% - HeyOOBRNETBOPUTENLHO;

60-74,99% - ynoBneTBOpUTENBHO;

75- 84,99% -xopowlo;

85-100% - oTnun4Ho.

3.2 3apauum (3apaHus)

YK-1 — CnocobeH ocyLlecTBnaTb NOUCK, KPUTUYECKUI aHanmM3 n cMHTe3 nHpopmauum

Ne 3agaHus Ycnoswve 3agayn (dhopMynmpoBka 3agaHns)
Peakumsa npoTtekaeT no cxeme:
A+ B — C + D.
1 PaBHOBECHbIE KOHLIEHTpaLMK BellecTs Takosbl: ¢(A) = ¢(B) = 0,5 monb/am?®, ¢(C) = ¢(D) = 1

31. Monb/amM®. BbluMCnNTE KOHCTaHTy paBHOBECHSI.
PelwieHue:
BoipaxkeHue ons koHcTaHTbl paBHoBecust K=[C][D]/[A][B] = 1*1/0,5*0,5 = 4.

32. Bo ckonbko pas yBennunuTcs CKOPOCTb peakumn, ecnu yBenuuutb temnepatypy ot -10 go +30 °C?




Ne 3agaHus

Ycnosue 3agayn (opMynmpoBka 3agaHns)

(Mpw noebiweHnn TemnepaTypbl Ha 10°C ckOpOCTb 3TON peakumnn ysenuumeaeTcs B 3 pasa).

PelwieHue:

Mo npasuny BaHT Moddpa Vi/V, = y1°
At =30 - (-10) =40 (°C)

Vil = 34010 =34 =81

CkopocTb yBenuumtcs B 81 pas.

Ha ckonbko rpagycoB HeobxoanMo NoBbLICUTL TEMMEPATYPY, YTOObI CKOPOCTb peakumnn
yBenuyunacb B 16 pas, ecnu TemnepaTtypHbIn KO3PULMEHT peakumm paBeH 27

33 PelwieHue:
: Mo npaeuny BaHT MNodda V4/V, = y2U™°
ViV, =280 = 16
At/10 = 4, At = 40 (°C)
Heobxoammo nosbicuTb TemnepaTtypy Ha 40 °C.
PaBHOBECHbIE KOHLIEHTPaLUN B cucTeme
CO + Cl, <2 COCl
34. paBHbl: ¢(CO) = ¢(Cl,) = 0,3 monb/am® , c(COCI,) = 1,8 Monb/am®. BbluUCnNTE KOHCTAHTY paBHOBECHSI.
PeweHue:
BoipaxkeHue gnsi koHcTaHThl paBHoBecus K=[COCI,)/[CO][CI;] = 1,8/0,3*0,3 = 20.
PaccuuTante MonsanbHy0 KOHUEHTpauumio pacteopa docdara kanus, ecnv B 200 r pacteopa
copgepxutca 30 r dpocdata kanus.
35. PeweHue:
MonsanbHasa KoHUeHTpauums onpegenseTca no popmyne b = n/m(H;0)
KonuyectBo BewecTta n = m/M = 30r/212monb/r = 0,142 monb.
b =0,142 monb/0,2 kr = 0,71 MONb/KT.
PaccunTanTe MoOnsipHy0 KOHLEHTpaLUio pacTBopa CEPHON KUCMOTbI, B KOTOPOM MaccoBasi 4Oris
KMcnoTel coctaenseT 2 % (nnoTHocTb pacteopa 1,05 r/cv®).
PelweHue:
MycTb Mmacca pacTBopa cepHou kucnoTbl pasHa 100 r. Torga macca cepHoOM KUCNOTbI paBHa 2 T.
36. _ _
m =100-0,02=2(r)
KonuyectBo BewecTtsa n = m/M = 2r/98r/monb =0,02 monb
O6bem pacTtBopa paseH V = m/p = 100r/1,05r/cm® = 95 cm® = 0,095 am®
MonsipHas koHLeHTpaums onpeaensetca no dpopmyne C = n/V = 0,02 monb/0,095 am® =
= 0,21 monws/gm®.
Paccuutante MonapHyo KOHLEHTpaLmo pacTBopa cynbgaTta HaTpus, ecrniv B 500 mn pacteopa
copgepxutca 10 r cynbdarta HaTpus.
37. PelweHue:
MongapHas KoHUeHTpauus onpeaenseTcs no popmyne C = n/V(p-pa)
Konuuyectso Bewwectea n = m/M = 10r/142monb/r = 0,07 monb
C = 0,07 monb/0,5 am® = 0,14 monb/am®.
PaccunTante maccoByto AOM0 HUTpaTa LMHKa B pacTBOpE 3TOW CONnu, eCcrnv MosnsipHast
KOHLIEHTPaLMs pacTBOpa COCTaBMAET 2 Monb/am®. (MNoTHOCTL pacTteopa 1,08 r/cm®).
PelwieHue:
38. MycTb 06bem pacTBopa conv paseH 1 am®. Toraa KoNMMYecTBO BeLLeCTBa paBHO 2 T.
n=C*V =1am® - 2 monb/am® = 2 Monb
Macca HuTaTa umHka onpegensietcs no opmyne m=n-M =2 monb - 189 r/monb = 378 1
Macca pacTtBopa pasHa m=V-p = 1000 cm® - 1,08 r/cm® = 1080 .
Maccosas gons w = m(conu)/m(p-pa) *100 % = 378/1080 *100 % = 35 %.
39. B pactBope, koTOpbIN Nony4eH pacteopeHuem 25 r conu B 100 r Boabl, paccyntante MaccoByto

OO0 conn.




Ne 3agaHus

Ycnosue 3agayn (opMynmpoBka 3agaHns)

PelwieHue:
Macca pactBopa pasHa m=100r+25r=125r.
MaccoBasa pona w = m(conu)/m(p-pa) *100 % = 25/125 *100 % = 20 %.

40.

Paccuutante maccy NaOH, Heo6xoaumyio ans npurotosnexus 5 am® 0,1 mons/am® pactsopa
atoro Bewecta. M(NaOH) = 40 r/mone.

PeweHue:

MonspHas KoHueHTpauus onpeaensietcs no opmyne C = n/V(p-pa)

n =C-V = 0,1 mons/gm® - 5 am® =0,5 monb

Macca rugpokcuaa HaTpusi onpegensaetca no gopmyrne m =n - M = 0,5 monb - 40 r/monb = 20 1.

41.

Hanunwwure ypaBHEeHNe rmgpoiimasa Xnopunga aMmMmoHus.

PeweHue:

NH.CI — conb obpasoBaHa cnabbim ocHoBaHuem NH,OH u cunbHon kucnoton HCI
MonekynsipHoe ypaBHeHue

NH.CI + HOH < NH,OH + HCI

[MonHoe MoHHOEe ypaBHeHWe

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

CokpalleHHOe NOHHOE ypaBHEHUe

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

"'Moponuma no kaTuoHy, cpeaa Kucnas.

42.

HanuwwuTe ypaBHeHWe rugponunsa aueTtarta HaTpusi

PeweHue:

CH3;COONa — conb, obpasoBaHHas cunbHbiM ocHoBaHnem NaOH n cnabown kucnoton CH;COOH,
NMO3TOMY peakums rMaponn3a NpoTeKkaeT Mo aHNOHY.

MonekynsipHoe ypaBHeHune

CH3;COONa + HOH 2 CH;COOH + NaOH

lMonHoe noHHoe ypaBHeHne

CHsCOO~ + Na® + HOH 2 CHsCOOH + Na* + OH™

CokpalleHHOoe MOHHOE yYpaBHeHue

CHsCOO~ + HOH 2 CH;COOH + OH™

'Maponua no aHWoHy, cpeda LenoyHasl.

43.

OnpepgenuTe pH pacTBopa ConsiHOM KUCMOTbI ¢ KoHUeHTpaumei 0,001 mons/am?.

PeweHue:

HClI=H"+ CI

Mockonbky HCI siBnsieTcs cMnbHOM KMCNOTONW, Mbl OyAEM cunTaTh, YTO cTeneHb anccoumauun 100
%. Takum obpaszom, [H+] = 0,001 monb/am>.

3HaueHue pH pacTeopa onpeaenseTca gopmynoin: pH = -Ig [H'] = -Ig0,001 = -Ig 107 = 3.

OlMK-1 - Cn

ocobeH NMPUMEHATb OCHOBHbIE 3aKOHbl 1 METObl nccneaoBaHnin eCTeCTBEHHbIX HayK Ona peweHnA

3agay npodeccrmoHanbHoOM AeATENbHOCTH

44.

OnpepenuTe pH pacTBopa yrosibHoM KMCroThl ¢ KoHueHTpaumen 0,005 monb/am?. (KoHcTaHTa
avccoumauun yroneHon kucnotsl Ky = 4,5 -107).

PeweHue:

YronbHas kucnota — cnabblil 9NeKTPONUT, yYNTbIBAaEM ANUCCOLIMALIMIO TONBKO Mo 1 CTyneHn

H,CO; = H* + HCO3

BblpaxkeHue ans koHcTaHTbl guccoumnaumm Ki=[H*]-[HCO;]/[H.COs]

KoHueHTpaummn noHos H* n HCO3” MOXHO NpUHATL paBHbIMU. KOHLEHTpauus HeguccoumpoBaHHON
KMCNOTbI MPUBNMKEHHO paBHa O6LLEN KOHLEHTpauumn KUCnoThbl B pacteope. [NoaTomy BblpaxeHue
[N KOHCTaHTLI paBHoBecus npumeT sua K=[H*]?/C.

Ortctopa [H]=4/K, - C

Mo aaHHbLIM cnpaBoYHuka Ky = 4,5 -107
[H]=4/4.5-107 - 0,005 =4/22.5-10 '° =4,74:10°
pH =-Ig [H] = -Ig 4,74-10°=4,32.




Ne 3agaHus

Ycnosue 3agayn (opMynmpoBka 3agaHns)

45.

BoaHbi pactBop nmeet pH=13, onpegenure MonspHy KOHLEHTpaUUIo rMapoKCna-NoHoB.

PelweHue:

WNcxoast n3 noHHoro npoussegeHns sogbl pH + pOH = 14.
Otctopa pOH=14-pH=14-13=1

Mockonbky pOH = -Ig [OH-], TO

[OH-] = 10"°" = 10"= 0,1 monb/am®

46.

OnpegenuTe pH pacTeopa ruapokcuaa kanua ¢ koHueHTpauuwein 0,01 mons/gm®.

PeweHue:

KOH = K++ OH-

Mockonbky KOH siBNsieTcst cunbHbIM OCHOBAHMEM, TO Bydem cunTaTthb, YTO CTENEHb AMCCoLnaumnmn
100 %. Takum obpasom, [OH] = 0,01 monb/am®.

3naveHne pOH pacTBopa onpeaensetca dopmynon: pOH = -Ig [OH] = -lg 0,01 =-Ig 102 =2
Ucxopsa us noHHoro npomseenenuna sogbl pH + pOH = 14,

OtcropapH =14 —-pOH=14-2=12.

47.

CocTtaBbTe aneKkTpoHHyo dhopMyny anemeHTa Rb

PeweHue:
18%2522p®3s?3p®4523d'°4p°5s!

48.

CocTaBbTe aneKkTpoHHY0 hopMyny anemeHTa As.

PeweHue:
18%2522p®3s23p®4s23d'%4p®

49.

CocTaBbTe 3MeKTPOHHYt0 hopmyny anemeHTta Cd.

PeweHue:
1522522p®35?3p°®4523d'°4p®5524d"°

50.

3aKkoHuNTE ypaBHEHWS peakunii, YKaKnTe OKUCIMTENb U BOCCTAHOBUTENb!
Na + H,SO, = H,S +

PeweHue:

8Na + 5H,SO4 — 4Na,SO, + H,S + 4H,0

Na — BoccTaHoBUTE b.

H,SO, — okncnuntenso.

51.

3aKkoHuNTE ypaBHEHWS peakuuii, YKaKnTe OKUCIMTENb U BOCCTAHOBUTENb!
Al + H,SO4 — Alx(SO4)s + HoS + ...

PeweHue:

8Al + 15H,S0,4 — 4Alx(SO4)s + 3H.S + 12 H,O

Al — BocCcTaHOBUTEb.

H,SO, — okucnutens.

52.

3aKkoHUNTE YpaBHEHUS pPeakLUUin, YKaXkUTE OKUCTTUTENb U BOCCTAHOBUTENb:
S+ H2804(KOHH.) — SO, + ...

PelweHue:

S + 2H,S0O, — 3S0, + 2H,0

S — BOCCTaHOBUTEND.

H,SO, — okucnutens.

53.

3aKoHUYNTE YpaBHEHUS peakLUi, YKaKUTe OKUCIIUTENb U BOCCTAHOBUTEND:
PbO,+HNOs+ H,O, = Pb(N03)2 +O,+

PelweHue:

PbO,+2HNO;+H,0, = Pb(NO3),+0,+2H,0

H,O, — BoccTaHoBUTEND.

PbO, — okucnutens.

54.

3aKkoH4uTE ypaBHEHUA peaKLl,I/IIZ, YKaXnTe OKUCNnTesb N BOCCTaHOBUTESb!
KMnO4 + KzSOg + HQSO4 = MnSO4 + ...

PewweHue:
2 KMnO,+ 5K;S0O3+3H,SO4 = 2MnSO4+6K.SO4+ 3H,0.




Ne 3apaHus Ycnosue 3agaym ((hopmynmpoBka 3agaHns)
K.SO; — BoccTaHoBUTEMb.
KMnQO, — okucnutens.
3aKoHUYNTE YpaBHEHUS peakLUi, YKaKUTEe OKUCIIUTENb U BOCCTaHOBUTENb:
Cl, + Br, +H,O = HBrOs + ...
55 PeweHue:
’ 5Cl; + Br, + 6 H,O = 2HBrO; + 10HCI.
Br, — BOoCcCTaHOBUTENb.
Cl, — okucnurens.
3aKoHUYNTE YpaBHEHUS peakLUi, YKaKUTe OKUCIUTENb U BOCCTaHOBUTEND:
Na.S + KMnO4 + H,O =S + MnOs + ...
56. PeweHwue:

3Na,S + 2KMnO, + 4H,O — 3S + 2MnO, + 6NaOH + 2KOH.
Na,S — BoccTaHoBUTEND.
KMnO, — okucnmtens.

KpnTepun u Wwkanbl OLEeHKN:

MpoueHTHasa wkana 0-100 %; oTmeTka B cucteme
«HeyAoOBNeTBOPUTENbHO, YAOBNETBOPUTESNIbHO, XOPOLUIO, OTIINYHO»
0-59,99% - HeyOOBRNETBOPUTENLHO;

60-74,99% - ynoBneTBOpUTENBHO;

75- 84,99% -xopoLo;

85-100% - oTnun4Ho.

3.3 Kenc-3apgaum (3k3ameH)

YK-1 — CnocobeH ocyLlecTBnATb MOUCK, KPUTUYECKUI aHanmM3 n cMHTe3 MHdpopmauum

Ne 3agaHusa Ycnosue 3agaym ((hopmMynmpoBka 3agaHuns)

Cutyaumsa. O6bektamu nccnegoBaHnst HEKOTOPOW aHanUTUYeckon nabopaTopumn ABNAKTCS
BOAHbIE pacTBOpbI, KOTOPbIE CoaepXKaT CONM METarnnoB, HEOPraHMYECKNE KUCNOTbl N OCHOBaHUS U
apyrue xmmMmumyeckue coemHeHust. Micnonbays pasnuyHble XMMmnyeckme 1 ns3nko-xmMmyeckme
MeToabl B nabopatopun, yCTaHaBMMBaETCA Ka4eCTBEHHbIV U KONMMYECTBEHHbIN COCTaB
aHanuanpyembix 00 BHEKTOB.
3apganue: PaccumTtante pH pactsopa cdocdopHon kucnoTel, ecnv B 250 mn pacTtBopa coaepxuntcs
0,98 r dhocdhopHoit kKucroThl. (KoHcTaHTa avccoumaumm dpocdopHoit kucnotsl Ky = 7,5 -107%).
PeweHue:
1. Hangem monspHyto KoHUeHTpaumo pacteopa doccopHon kncnotel. OHa onpegenseTcs no
dopmyne C = n/V(p-pa)

S7. KonuyectBo BewecTtea n = m/M = 0,98r/98r/monb = 0,01 monb
C = 0,01 monb/0,25 am® = 0,04 monb/am®
2. ®occhopHas kucnoTa — cnabbli SNEKTPONUT, YYNTbIBAEM OUCCOLMALIMIO TOMBKO MO 1 CTyneHu
Hs;PO, = H" + H,PO4
BblpaxeHne onst koHcTaHThbl guccoumnaumm Ki=[H*]:[H.PO4)/[H3PO4]
KoHueHTpaumu noHos H* 1 H,PO, MOXHO NpUHATL paBHbIMU. KOHLEHTpauus HeanccounpoBaHHOM
KMCMNOTbI NPUBNMXEeHHO paBHa obLLEeN KOHLUEHTPaLUWM KNCNOThbl B pacTBope. [103ToMy BbipaxeHune
[MA KOHCTaHTLI paBHoBecus npumeT sua K=[H*]?/C.
Ortctopa [H]= K, -C
[H]= 7.5-107 -0,04 = \/3.10* =1,73-10?
pH =-Ig [H*] = -Ig 1,73-102=1,76.

58. Cutyaumsa. O6bekTamm nccnegoBaHnst HEKOTOPOW aHaNUTUYecKkon nabopaTopmmn ABNSAKTCS

BOAHbIE PAaCTBOpPbI, KOTOPbIE COAEPXKAT CONMN MeTaryioB, HeopraHm4eckme KMCcrnoTbl U OCHOBaHUA U
apyrme xsmumn4eckme coeanHeHus. |/|CI'IOJ'Ib3yF| pa3fint4Hble XMMn4yeckme 1 (bI/I3MKO-XI/IMVI‘-IeCKI/Ie
MeTodbl B na6opaTopM|/|, yYCTaHaBJIMBAETCA Ka4eCTBEHHbIN N KONNYECTBEHHbLIN COCTaB




Ne sagaHus

Ycnosue 3agayn (dhopMynmpoBka 3agaHns)

aHanManpyemblx 00 EKTOB.
3apaHue: PaccunTainte pH pactBopa cepHoM KUCNOTbl, B KOTOPOM MaccoBasi 4ONS KUCNOThI
coctasnset 1%.

PelweHue:

1. Harigem MonspHyto KOHLEHTpauuo pacteBopa cepHon kucnoTel. OHa onpegensieTcs no popmyne
C =n/V(p-pa)

INycTb Macca pacteopa pasHa 100 r. Torga macca cepHon KMcnotbl 1 T.

KonuyectBo Bewectsa n = m/M = 1r/98r/monb = 0,01 monb

O6wbem pacTtBopa V = 100 cm® = 0,1 am®

C = 0,01 monws/0,1 am® = 0,1 monb/am®

2. H,SO,4 = 2H" + SO*

Mockonbky H,SO4 iBNsieTCA CUNbHOM KMCNOTON, Mbl OyAeM cuntath, YTO CTEMNEHb AUCcoUMaLum
100 %. Takum o6pasom, [H*] = 0,2 monb/am®.

3Hauenne pH pacTtBopa onpegensieTca dopmyrnon: pH = -lg [H*] = -Ig0,2 = 0,7.

OIMK-1 - CnocobeH NMPUMEHATb OCHOBHbIE 3aKOHbl 1 METObI nccrneaoBaHUi eCTECTBEHHbIX HayK Onga peweHus
3agad HpO(bECCMOHaﬂbHOVI AeATeN1IbHOCTU

59.

CVITyaLIVIiI. rlpOMbILUJ'IeHHOE‘ nojtyd4eHne HEKOTOPbIX NMPOCTbIX BELWEeCTB (METaJ'IJ'IOB, Boaopoda un
p,p) OCHOBaHO Ha OKUCINTEJIbHO-BOCCTAHOBUTENTbHbIX peakKunAax nx okCnaos C yrineponom, B
KOTOpPbIX yrnepon ABNAeTCA peareHToM-BOCCTaHOBUTENEM.

3apanue: SBnseTca N TepMOOMHAMUYECK BO3MOXHBLIM NPOTEKAHNE peakuuin B CTaHOapTHbIX
YCIoBUAX:

BaO+C — CO; +Ba

ZnO+ C —» CO, + Zn

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

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

PeweHue:

1. BO3MOXXHOCTb NPOTEKaHUSA XMMUYECKON peakunm onpeaenseTcs 3Ha4eHMeM U3MEHEHNST SHEPTUM
'mbbca (AG).

Ecnn AG>0, To npouecc TepmognHammyeckn HeBo3moxeH. Ecnu AG<0, To npoTekaHue peakunm
TepMOANHAMUYECKMN BO3MOXHO.

Mo cnepcteuto ns 3akoHa Necca AGpeax) = ZAG(npon) = ZAGuex. 5-8)

2. ins peakumm 2BaO + C — CO, + 2Ba

paccyMTaem nameHeHue aHeprum 'mbbea.

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

Monb3ysAcb cnpaBOYHbIMU AaHHLIMW, HAMOAEM 3Ha4YeHus aHeprum M'mb6ca B cTaHAaPTHBIX YCIOBUSX
AG°

AG°(BaO) = -1139 k[x/Monb, AG(C) = 0 kOx/monb, AG%(CO,) = -394,4 kx/Monb, AG(Ba) = 0
kdx/mornb

AG°(peak) = -394,4 k[x - 2(-1139) kx = 1883,6 kx>0, NpoTekaHWe peaku TePMOANHAMUYECKM
HEBO3MOXHO.

3. Ons peakumn 2Zn0O+ C — CO; + 2Zn

paccyMTaem nsmMeHeHue aHeprium M'ooca.

AG’(peak) = 2AG°(Zn) + AG%(CO,) - AG’(C) - 2AG°(Zn0).

Monb3ysicb CNpaBOYHbIMM JAHHLIMU, HANOEM 3HadYeHus aHeprnm nbbca B cTaHOapTHBIX YCIOBUSAX
AG°

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

AG°(peak) = -394,4 kx — 2(-320,7) kOx = 247 kx>0, npoTekaHve peakumn TepMoaMHaMMYecku




Ne 3agaHus Ycnosue 3agaym ((hopmMynmpoBka 3agaHns)

HEBO3MOXHO.

Cutyaums. [pombiLLNeHHOe NonyvyeHe HEKOTOPbIX NPOCTbIX BELLECTB (MeTanmnos, Bogopoaa u
Ap-) OCHOBAHO Ha OKUCNUTENBbHO-BOCCTAHOBUTENbHbBIX PeakUmMsX UX OKCMAOB C YriepoaoM, B

KOTOpbIX Yrrepon SBNsieTCsl U peareHTOM-BOCCTaHOBUTENEM, N peareHTOM-UCTOYHUKOM TEMNoBOM
aHepruu.

3apaHue: B kakor n3 AByx peakumin nornowiaeTcsa 6onblue TennoTbl B CTaH4APTHLIX YCIOBUAX?
Alb,O; + C — CO, + Al
ZnO+ C — CO, + Zn

PelweHue:

1. [Ina pacyeTa cTaHOapTHOW SHTaNbNUM peakumMn NPpUMEHSIOT crieacTene u3 3akoHa lecca.
AH(peak) = ZAHupon) - ZAH(uex. 5-5)

Ons peakumn 2A1,0; + 3C — 3CO; + 4Al

BblpaXkeHne NpMHUMaeT Bua

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

Monb3ysicb cnpaBoOYHbIMM JAHHLIMU, HANOEM 3HaYEHUSA U3MEHEHNS 3HTarnbuW B CTaHAAPTHBIX
ycnosusx AH°

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

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

2. Anga peakuymm 2ZnO+ C — CO, + 2Zn

BblpaXXeHUe NpuHMMaeT Bug,

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

Monb3ysicb CNpaBoOYHbIMM JAHHBIMU, HANOEM 3Ha4YEHUSA U3MEHEHMNS 3HTanbUW B CTaHAAPTHbIX
ycnosusix AH°

AH%(COy,) = -393,5 kx/monb, AH(Zn) = 0 kx/Monb, AH%(ZnO) = -350,6 kx/Monb, AH(C) =0
k[>x/monb,

AH’(peak) = -393,5 k[Ix - 2(-350,6) k[ = 307,7 KOx.

Bonblwe Tennotel nornowaetcs B (1) peakunn.

KpnTepun u Wwkanbl OLEeHKN:

MpoueHTHasa wkana 0-100 %; oTmeTka B cucteme
«HeyAoOBNeTBOPUTENbHO, YAOBNETBOPUTESNIbHO, XOPOLUIO, OTIINYHO»
0-59,99% - HeyOOBRNETBOPUTENLHO;

60-74,99% - ynoBneTBOpUTENBHO;

75- 84,99% -xopowlo;

85-100% - oTnun4Ho.

3.4 Bonpochl K 3a4eTy, 3K3aMeHy U 3awuTe nabopaTopHbIX paGoT.

YK-1 — CnocobeH ocyLlecTBnATb MOUCK, KpUTMYE CKUI aHanmM3 n cMHTe3 nHdopmauum

Howmep
TekcT BOnpoca

Bornpoca
61. Teopus Bopa.
62. MoHATME O KBAaHTOBOW MexaHuKe, ypaBHeHue LLpeanHrepa. ATomHas opbuTans.
63 KBaHTOBbIE YMCna, UX pa3peLleHHble 3HayYeHus. NpuHLMN MUHUMYMa SHEPruu.

’ MpuHumn Maynu.
64. Mpasuno NyHaa. Mpaeuna KneykoBckoro. MNocnegoBaTtenbHOCTb 3anofIHEHUS




opbuTanen

OneKTpoHHbIE (POPMYIIbl aTOMOB 1 MOHOB. JHEpreTudeckne guarpammel. s-, p-, d-, f -

65. anemeHTbl. OTKNOHeHus oT npaBun KneykoBCKOro B 9MeKTPOHHOM CTPOEHUMN
HEKOTOPbIX S/IEMEHTOB.

CTpoeHne aneKTPOHHOM 060MOYKM U CBOMCTBA 3IEMEHTOB. QHEPIUSi MOHM3ALNN.

66. OHeprus cpoacTBa K ANEeKTPOHY. ANEeKTPoOTPULATENbHOCTD.

67. ATOMHbIE pagunychbl.

CoBpemeHHas hopmynuposka Neprnoanyeckoro 3akoHa. dunsmyeckas npudmHa

68. nepuoaNYHOCTH.

69. Mepunogmnyeckas cuctema anemeHToB. MNMepuog. Mpynna. MNoarpynna.
3aBNCUMOCTb CBOMCTB 3NIEMEHTOB M UX COEAUHEHUI OT NOMNOXEHUS B

70. Mepunogunyeckon cucteme.

OnpepeneHne xummyeckom cBs3un. NMoHSATHE O TUMAxX XMMUYECKON CBA3WN.

71. XapakTepuCTUKn CBA3N: SHEPrus, AnvHa, HanpaBneHHOCTb. TeopUs XMMNYECKOro
CTpOEHuMs.

72. NoHHasa cBsi3b, CBOMCTBA NOHHOW CBA3MN.

73. KoBaneHTHas cBa3b. MexaHuambl 06pa3oBaHus cBs3n. CBONCTBA KOBariEHTHOM CBA3M

74. AOnonbHbI MOMEHT CBA3W U AMMN. MOMEHT Monekyrnbl. KpaTHOCTb CBA3N.

75. MeTtannuyeckas cBs3b.

76. BooopogHasi cBAA3b.

77. Onucanne cTpoeHua monekyn ¢ nosvumn MBC.

78. Teopust rubpuamnsaumu. Tunbl rMépuamsaumu: sp, sp?, sp®

79. OCHOBHbIe NOHATUS MeTOAA MONEKyNsApHbIX opbuTtanen (MMO).

80. KTo OTKpbIN ABNEeHMe eCTeCTBEHHOW paanoakTUBHOCTM?

81. HasoBute eanHuLbI pagnoakTUBHOCTH:

82. HasoBuTe BUObI KBAHTOBbLIX U3IYyYEHUI:

83. HasoBuTe BUAbI KOPMYCKYNAPHOro N3nyyYeHus:

HasoBute yactuubl nnu nsnyveHme, KOTopblie MMET HanbOomMbLLYIO MPOHMKAKOLLYIO

84. CMOCOBHOCTb

85. PagnaumoHHO onacHbI 06BbEKT YTO Takoe?

86. CKOpPOCTb XMMUYECKOW peakLun, OT Kaknx pakTopoB OHa 3aBWCUT.

87 3aBNCUMOCTb CKOPOCTH peakummn oT TemnepaTypsl (Npasuno BaHT-MNodda,

) ypaBHeHune AppeHunyca). QHepreTmdeckas guarpamma peakumm.
KaTanus (nonoxuTensHbIN U oTpyLaTenbHbli). KaTtanusatopbl. QHepreTnyeckas

88. anarpaMmma KatanuMTuyecKkon peakumn.

89. O6paTMMOCTb XMMNYECKUX peaKkLin. XMMMYeckoe paBHOBECHE.

90. KoHCTaHTa XMMU4eckoro paBHoOBecUsl. YpaBHEHNE U30TePMbI peakuuu.

91. CwmelleHne xmummdeckoro pasHoBecus. MpuHumn Jle-LWaTtense.

92 OCHOBHbIE MOHATUS XMM. TEPMOAVHAMUKA: TEPMOAMHAMMNYECKas cuctema,
TepMoanHaMmnyeckue napameTpbl, COCTOSIHNE CUCTEMbI, ypaBHEHMNE COCTOSHUA.
lMepBoe Havyano TepmoanHamukn. BHyTpeHHAs sHeprus. TennoTta u paboTa.

93. OHTanbnus.

94 Tepmoxmmus. 3akoH N'ecca u cneacTeme ua 3akoHa Necca. 3akoH JlaByasbe-

) Jlannaca.
95. BTopoe Hayano TepMoanHaMmnKA. QHTPONUS.
96. [MpumeHeHne BTOPOro Havyana ans xumudecknx cuctem. SHeprusa mbbea.
97. OkBuBaneHT Belectea. PakTop 3KBUBANIEHTHOCTU. 3aKOH 3KBUBAIIEHTOB.
PactBopbl. HachlLWeHHbIN, NepecbiweHHbIn pacTBop. Cnocobbl BblpaXKeHUs
98. KOHLIEHTpaLuun B pacTBope.
KonnuraTueHble cBONCTBa pacTBOpPoB. N3oToHMYeckuin koacpbduumeHt. Ocmoc,
99. ocmoTunyeckoe aaesneHue, popmyna BaHTt-INodda.
100. OCHOBHbIE MONMOXEHUS TEOPUM SNEKTPONUTUYECKON Anccoumnaunn. MexaHusm




auccoumaumu.

CTeneHb auccoumaLmn, KnaccuduKkaLms BeLLecTs No cTeneHn auccoumanmm.

101. YpaBHeHns guccoumaumm CUrbHbIX U crnabbix 3NeKTponmToB.
CuvnbHble 3MeKTPONUTLI, KaXyLLasicss CTeNeHb Auccoumaumnn. AKTUBHOCTb,
102. KoapduumeHT akTmBHOCTU. MloHHasa cuna.
PaBHoBecue B pacTBopax cnabbix anekrponuTtoB. KoHcTaHTa guccoumauum, 3aKoH
103. pasbasneHusa OcTBanbaa.
104. lMponsBeneHne pacTBOPUMOCTM, YCNOBMS 0Opa3oBaHUA U PacTBOPEHUS OCaAKOB.
MoHHoe npoun3BefeHne Boabl, BOLOPOAHBIN Y TMOPOKCUITbHBIN MOKa3aTenu.
105. MHgukaTopsbl.
106. PacueT pH pactBopoB cnabbix U CUMbHBIX KUCOT U OCHOBaHUN.
107. 'Maponus coner No KaTMoHy craboro oCHoBaHWs, pacyeT pH pacTBopos.
108. 'Maponus conen no aHnMoHy cnabon KMcnoTel, pacyeT pH pacTBopoB.
1009. CoBMeCTHbIN rmgponua.
110. CwmellieHVe paBHOBeCUs raponusa.
OkuncnNUTEnNbHO-BOCCTAaHOBUTENbHbIE peakumn. Knaccudukaumsi oKMCnMTeNbHO-
m. BOCCTaHOBUTENbHbIX peakumm.
CocTtaBneHve ypaBHEHWI OKUCIUTENBHO-BOCCTAHOBUTENbHBIX Peakuni MOHHO-
2. 3MNEKTPOHHBIM METOAOM.
OneKTpoaHbI noTeHuman. YpaBHeHne HepHcTa. iamepeHne anekTpoaHbIxX
3. noTeHLUnanos.
"anbBaHW4Yeckne anemeHTbl. [MpuHUMN 4eNCTBMSA ranbBaHNYECKUX NIEMEHTOB (Ha
114. npumepe anemeHTa JaHnans-Akoou). 3N C ranbBaHN4ECKOro anemeHTa.
115. Koppoaus. Metoabl 3amThbl OT KOPPO3WMK.
116. AnekTponus pacnnasos conen (3 npumepa).
117. OneKkTponns3 BogHbIX pacTBOPOB conen (2 npumepa).
KoopaunHaunoHHas Teopus BepHepa: BHYTPEHHSASA U BHELLHASA cbepbl KOMMMIEKCHOro
118. coegunHeHus. KomnnekcoobpasosaTtenb, KOOPpANHALNOHHOE YMCIIO
KomnnekcoobpasoBaTtens. KoopamMHaunoHHast eMKOCTb nuranga.
HomeHknaTypa KOMNNEKCHbIX coeanHEeHU. [pumMepbl Ha3BaHUA KOMMMEKCHbLIX
119. COEQVHEHUN C aHWOHHBIM, KATUOHHBIM 1 HENTPAarbHbIM KOMMIIEKCOM.
120. [unccoumnaumnsa KOMMNMEKCHbIX COeANHEHNN. YCTOMYMBOCTb KOMMIIEKCHBIX COEANHEHUN.

OIlMK-1 - Cnoco6eH npyMeHsITb OCHOBHbIE 3aKOHbI 1 METObI UCCMNEA0BAHUIA €CTECTBEHHbIX
HayK NSl pelueHust 3aaad npodeccroHarnbHOM AesTenbHOCTH

Bopgopog. MNMonyyeHre B NpOMBILLNEHHOCTU 1 NabopaTtopun, msmdeckne m

121. XUMMUYECKME CBOWMCTBaA. M3oTonbl BOgopoaa.

122, Jlntuin. Ero ocobeHHOCTY Kak aneMeHTa. Puanyeckme n xmummyeckme CBOMCTBa.
Mapua nutus. M'ngpokeng nuTus.
LLlenoyHble meTannbl. dusnyeckue n xummdeckme cBoncTea. lNonyvyeHue n xpaHeHuve.

123. [MpmeHeHne nx coenHeHUN.

124, Mogrpynna megn. duanyeckne n XuMm4eckne CBOMCTBA NPOCTLIX BELLECTB,
NPOMBILLIEHHBbIE CNOCOOLI UX NOMYyYeHUS.

125, CoepnunHeHusa megun, cepebpa, 3onota. Xummnyeckne ceonctea. KomnnekcHele
COeANHEHNS ANEeMEHTOB NoArpynnbl Meau.
O6Las xapakTepucTuika anemeHToB |l rpynnbl nepyoguyeckon cuctemsl. bepunnuii n

126. ero coegnHeHus.

127. MarHuin n ero coeguHeHus.

128. LLleno4HosemernbHble MeTansbl U UX COEANHEHMS.

129. >KecTtkocTb Bogpbl M cnocobbl ee yCTpaHeHus.

130. Moarpynna umHka. OCOBEHHOCTU XMMUK PTYTH.

131, O6wasn xapakrepuctuka lll rpynnel NMC3. Bop, ero ocobeHHocTn. CoeamHeHus 6opa ¢
BogopoaoM. bopHas kucnota. bypa.

132, CoepnunHeHus 6opa c a3otom. KomnnekcHble coeanHeHus bopa. KauectBeHHas
peakuus Ha 6op.

133. AnNIOMUHUIA 1 ero coeanHeHus. KoMmnnekcbl antoMuHUS.

134. Fannun, nHaun, Tannum n nx coeguHeHnsa. OcobeHHOCTN XUMUK Tannus.




Yrnepog. OcobeHHocTM xumum yrrepoga. Okcuabl yrnepoga. YronbHas Kucnora.

135.
Kap6oHunsl metannos. Cepoyrnepog.

136 CoeamnHeHus yrnepoaa ¢ a3oToM: AnunaH, LmaHoBoAopos, UmMaHoBas, n3oumaHoBas

’ 1 rpemyyas kmcnotbl. Poganngpl. Kapouabi.

137. KpemHun n ero coegnHennsi. Ctekna. CunaHbl.

138. "epmaHuii, 0noBO, CBUHEL N UX coenHeHus. CBUHLIOBBIN akKyMymnsaTop.

139 Moarpynna TutaHa (obwas xapakrepucTka). CoeamHeHns TutaHa, UMpPKOHMUS,

' ragoHus.

A30T. CTeneHun okncrneHunsa asota. MonekynspHein asot. CoeguHeHnst asoTa C

140. BOAOPOOOM (aMMMaK, rmapasuH, rMApoKCUnaMmH, a3oTUCTOBOAOPOAHAA KUCIOoTa 1
asungpl).

141. Oxkcuabl a3ota. A3oTuctas kucnoTa.

142. AsoTHas kucnota. OcobeHHOCTH ee B3anMOLENCTBUA C pasfNYHbIMU BELLECTBAMM.

143. docdop. AnnoTtponusa doccopa. CoeanHennsi choccopa.

144. MbIWbSK, CypbMa, BUCMYT U UX coeauHeHuns. OKucnmTernbHble CBOWCTBA BUCMYTaTOB.

145. OnemeHTbl NOArpynMnbl BaHaaWs N UX COeOUHEHMS.

146, Kucnopoga. AnnoTtponus kucrnopoga. CoeamMHeHus Kucnopoaa: okeuael, nepokcMapl,
Hagnepokcuabl, 030HUAbI. [leneHne okcMaoB Ha 4 Tvna (No XMMUYECKUM CBONCTBAM).

147 Cepa. CoegunHeHus cepbl C BOOOPOAOM, kncnopogom. CepHuctas, TMocepHas u
cepHasi KUCnoThbl.

148, KoHUeHTprpOBaHHasi cepHas KUCNoTa Kak okucnmuTenb. [epoKCoKncnoTsl

(HagKMcnoTbl) cepbl M UX CBOWCTBA.
149. CeneH n Tennyp, ux coeamHeHus. CeneHoasi U TennypoBas KUCNOThbI.
Moarpynna xpoma. CoeguHeHnst xpoma, monubaeHa n Bonbdpama; nx

150. OKUCINNTENbHO-BOCCTAHOBUTENbHBIE CBOMNCTBA.

151. ®dT1op. OTAMYMA Xumun dTopa OT XMMUW APYTMX ranioreHoBs.

152. Xnop, 6pom, nog. MNMpoctele Bewectea. CoeguHeEHUs C BOGOPOAOM.

153. Oxkcuabl ranoreHoB. Kucnopoacogepaline KUCAoThbl ranoreHos.

154, Moarpynna mapraHua. OKMCNUTENBHO-BOCCTAHOBMUTESNbHBIE CBONCTBA COEANHEHWI
MapraHua.

155. bnaropoaHble rasbl 1 X COEANHEHUS.

156. O6Lwas xapakTepuctuka anemeHToB noboyHon noarpynnel VI rpynnel MC3. Tpraga
Xenesa.

157 CemelicTBO NnaTMHOBLIX MeTannoB. KomnnekcHble coeanHEHUs NNaTUHOBbIX
MeTanmnos.

4 MeTogmyeckme maTtepuanbl, onpegensowme npoueaypbl OLeHUBaAHUA 3HaAHUW,
YMEHUMN, HaBbIKOB U (UNKn) onbiTa fEeATEeNIbHOCTU, XapaKTepusyroLwmx 3Tanbl
c¢hopMupoBaHUA KOMNETEeHLUN

Mpouenypbl OLeHMBaHUSA B XO4€e U3yYeHUst ANCLMMINHBI 3HAHUIW, YMEHUN U HaBbIKOB,
XapakTepuayoLmnx atanbl opMMpoBaHMS KOMNETEHUUIN, PErNaMeHTUPYIOTCS MOSNOXEHUSMN:

- M BIryUT 2.4.03 — lNMonoxeHne 0 KypCoBbIX, 3K3aMeHax 1 3a4eTax;

- BI'YUT 4.1.02 — TMonoxeHne 0 peMTUHIOBOW OLIeHKe TeKyLlen ycrneBaeMoCTu.

[Ansa oueHKn 3HaHUN, yMEHWI, HaBbIKOB 00y4atoLmMxcsa No AUCLUNIINHE NPUMEHSAETCS
penTuHroBas cuctema. MItoroeasi oueHka no gucumninnHe onpeaensieTcs Ha OCHOBaHUN
onpegeneHnsa cpegHeapudMeTMYECKOro 3HadyeHnsa 6annos No KaXaoMy 3afaHuio.



5 OnucaHue nokasaTtenen u KpUTepueB OLLIEHUBaHUA KOMMNETEHLMA Ha Pa3NIUYHbIX 3Tanax ux oopmMmMpoBaHus, onucaHue
LUKan oueHUBaHUA ANA KaXAoro pesynbTraTta o6y4yeHus No AMcUUNnHe

Pe3ynbTatbl 00y4YeHus

LLikana oueHku

no atanam MpeameT oueHkU Mokasatenb Kputepumn oueHmBaHus
¢opmupoBaHus (npoaykT nnu npouecc) OoLEeHUBaHUA chopMMPOBAHHOCTU KOMMETEHLNI Akapemuyeckas YpoBeHb 0CBOEHUS
KOoMneTeHL U oueHKa unu 6annbl KOMMNeTeHUuun

YK-1 — Cnoco6eH ocyLlecTBnATb NOUCK, KPUTK

YeCcKU aHanm3 n CUHTe3

nHdopmaumm

MeToabl noncka nHgopmarmm

N3noxeHne MeTOO0B
noncka nHgopmauum

M3noxeHbl METObI NOUCKa
WHopmaLmn cpeam JOCTYMHbIX
WUCTOYHWMKOB AnA pelueHuns

3auteHo / 60-100
YaooBneTBopuTenNbHO /
60-74,9

OcBoeHa (6a30oBblif)

3 nocTasrneHHo 3aaaun Xopouio / 75-84.9 Ocsoena
HaeT -
cpeam AOCTYMHBLIX UCTOYHUKOB ANS cpeam JOCTYMHbIX A OtnuyHo / 85-100 (NOBbILIEHHbIN)
pelLeHNsi NOCTaBMNEHHON 3a4aun |MCTOYHVKOB ANS peLleHns He n3noxeHsl METOAbI NMOMCKa
NOCTaBNEHHOI 3aaaun WHopmMaLmn cpeam JOCTYMHbIX He 3auTeHo / 0-59 He ocsoeHa
WCTOYHUKOB AJ18 peLleHus (HemocTaTouYHbIN)
NoCTaBMEHHOW 3a4a4n
ﬂpaBVIanOCTb pelwleHna 3ayteHo / 60-100
3aja4 NpoeCcCMOHanbHOM | MpapunbHO BbIGPaHa METoAMKa pelleHus, |  YA0BneTBopUTensHO / OcBoeHa (6a30oBblif)
AeATenbHoCTH, npoBefeH BepHbIii pacyerT, 60-74,9
Ymeer (3awmTa na6gag$;aHoV| aboThl nab6o ZI;IQOS:?(HM:%T no PEACTABIIEHN! MOACHEHNA Xopouwio / 75-84,9 OcBoeria
t paTop P ’ p P P OtnuyHo / 85-100 (MOBbILEHHBIN)
3K3aMeH), TeCcToBble 3a4aHus XUMUK; yMeHUe o6obLiaTb
1 genaTb BbIBOAbI U3 Henpan}bHo BbiOpaHa MeToauka § ’ 059 He ocBoeHa
pesynbTaTos. peLlLeHns u/unu NnpoBeaeH HeBEPHbIN e 3a4yTeHo / 0- (HEAOCTATOUHbIIA)
MccnenoBaHmii pacyeT He npeacTaBfieHbl NOSICHEHWS
3auteHo / 60-100
MNpuBeseHa AGMOHCTpaLS HaBbIKOB YpoenetsoputensHo / | OceoeHa (6a30Bbiit)
[1eMOHCTPALMS HABLIKOB NPUMEHEHNS METOA0B MoUCKa PasnYHbIX 60-74.9
pau BapuaHTOB peLleHust 3a4a4n 13 :
NPUMEHEHN METO0B [L0CTYNHbIX MCTOUHMKOB MHpOPMALMN Xopouo / 75-84,9 OcBoeHa
. OtnuyHo / 85-100 MOBbILLEHHbIV
Bnapeet Kelic-3apgava (ak3ameH) roncKa pasnuaHbIX ( )

BapuaHTOB peLueHus]
3agayv U3 JOCTYMHbIX
WCTOYHMKOB UHpopMaLmm

He npuBegeHa 4eMOHCTpaLnSa HaBbIKOB
NMPUMEeHEHNA MeToa0B NOoNCKa pasfinyHbIX
BapnaHTOB pelleHna 3agadn n3
AOCTYMHbIX NCTOYHNKOB MHdopmaLmm

He 3auteHo / 0-59

He ocBoeHa
(HepgocTaTOYHbIN)

OnNK-1 - Cnoco6ex NMPUMEHATb OCHOBHbIE 3aKOHbl 1 METOAbI nccnegoBaHUn eCTECTBEHHbIX HayK OnAa peweHna 3agad HpO(beCCMOHaﬂbHOVI neAaATenbHOCTU

3HaeTt

CTpoeHue BellecTsa,
XMMUYECKME CBOWCTBA

3MEMEHTOB U NX BaXKHEMNLLNX

COEOVHEHUI N OCHOBHbIE

3aKOHOMEPHOCTU NMPOTEeKaHNA

MN3noxeHne 3HaHu O
CTPOEHUN BELLECTBA,
npupoae XMMmn4eckon
CBSI31 1 CBOMCTBaX
pPa3nnYHbIX KNaccoB

MN3noxeHbl 3HaHWs1 O CTPOEeHUN
BeLlecTBa, NpUpoae XMMNYECKON
CBSI3U N CBOWCTBAX PasfinyHbIX
KNnaccoB XMMMWUYECKUX SNIEMEHTOB,
COeVHEHUN, BELLECTB U MaTepmanos

3auteHo / 60-100
YposneTBopuTernsHo /
60-74,9

OcBoeHa (6a30Bblin)




Pe3ynbTaTbl 06y4eHus

LLIkana oueHku

no aranam MpeameT oueHkn MokasaTenb KpuTepuun oueHuBaHus
ctopMupoBsaHus (npoaykT unu npouecc) oLeHMBaHuA CchOPMUPOBAHHOCTN KOMMNETEHLMIA Akapemuyeckas YpoBeHb ocBoeHuA
KOMMNeTeHLMIA oLieHKa unu 6annbl KOMMeTeHUun
He n3noxeHsbl 3HaHMS 0 CTPOEHU Xopowwo / 75-84,9 OcBoeHa
XUMUYECKMX 3NIEMEHTOB, BELLeCTBa, NPUpPoae XMMNUYECKON OtnunyHo / 85-100 (NOBbILIEHHbI)
XUMWYECKMX NPOLLEeCCoB COeaVHEHWI, BELLECTB 1 CBS13M 1 CBOWCTBaX PasfnnyHbIX He ocBoeHa
maTtepuanos KMaCCOB XMMUYECKMX SMIEMEHTOB, He 3auteHo / 0-59 (HEAOCTATOUHbIIN)
COoeIMHEHUI, BELWECTB U MaTepuasnos
MpaBunbHOCTL pelennsa | MpaBunbHO BbibpaHa MeToaMKa peLleHns,
3aaay NpoheccnoHarnbLHoi npoBefeH BEpHbIil pacyer, 3aytero / 60-100 5
[eSTeNbHOCTY, NpencTaBneHb! NOACHEHUS! Y0noBneTBOpUTENBLHO / OcBoeHa (6a3oBblif)
YMmeeT 3apava BbINOMHEHNE 60-74.9
(3awmTa nabopaTopHon paboThl, nabopaTtopHbIx paboT no Xopotwo / 75-84,9 Ocsoena
3K3aMeH), TeCcToBble 3a4aHus XUMUK; yMeHNe o6obLiaTb HenpasunbHo BbiGpaHa MeToavKa OThr4HO / 85-100 (NOBBILLEHHbIM)
n nenatb BbIBOAbI U3 peLueHnst n/unm npoBeaeH HEBEPHbIN He oceoeHa
pesynbTaTtos pacyeT He npeacTaBneHbl NOSCHEHNS He 3auyteHo / 0-59 -
vccriefoBaHuii (HepgocTaTOYHbIN)
MpvBeneHa oeMoOHCTpaUMsa 3HaHU O
CTPOEHUM BeLLEeCTBa, Npupoae
[emMoHcTpaums 3HaHun o XMMWYECKOW CBA3N U CBOMCTBAX 3ayteHo / 60-100
CTPOEHWN BeLLecTBa, PasnnyHbIX KNaccoB XMMUYECKUX YnoBneTBopuUTENbLHO / OcBoeHa (6a3oBbli)
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	Элементы относят к главным подгруппам, так как они:
	1) стоят в левой части группы;
	2) включают элементы как малых, так и больших периодов;
	3) стоят в правой части группы;
	4) включают элементы только больших периодов.
	Орбиталей на третьем энергетическом уровне:
	1) три;
	2) четыре;
	3) пять;
	4) девять.
	В таблице Д.И.Менделеева 4f-элементы находятся:
	1) в пятом периоде;
	2) в шестом периоде;
	3) в седьмом периоде;
	4) в пятой группе.
	Изменение свойств гидроксидов элементов в периоде с увеличением заряда ядра:
	1) основные свойства уменьшаются;
	2) без закономерности;
	3) основные свойства увеличиваются;
	4) не меняются.
	На высшую валентность элемента в таблице Менделеева указывает:
	1) номер периода;
	2) номер группы;
	3) число электронов на внешнем уровне;
	4) порядковый номер элемента.
	Магнитное квантовое число имеет значения: +1, 0, –1:
	1) на s-подуровне;
	2) на p-подуровне;
	4) на f-подуровне.
	Окислительную способность элемента определяет:
	1) энергия ионизации;
	2) энергия сродства к электрону;
	3) электроотрицательность.
	Температурный коэффициент скорости реакции равен 3. При охлаждении системы от 50°С до 30°С скорость реакции:
	1) не изменилась;
	2) уменьшилась в 9 раз;
	3) уменьшилась в 6 раз;
	1) не изменится;
	2) уменьшилась в 9 раз;
	3) уменьшилась в 6 раз;
	Какие реакции могут протекать самопроизвольно:
	1) CH4 + CO2 = 2CO + 2H2 ∆G = 170,95 кДж/моль;
	2) C(k) + O2(г) = 2СО(г) ∆G = - 137 кДж/моль;
	3) PbS(k) + 2HCl(ж) = H2S(г) + PbCl2(ж) ∆G = 30,9 кДж/моль;
	От каких факторов зависит константа скорости реакции?
	1) от концентрации;
	2) от наличия катализатора в системе;
	3) от давления в системе;
	4) от температуры.
	Минимальную степень окисления хлор проявляет в соединении:
	В каких случаях хлор окисляется?
	1) 2Cl- → Cl2
	2) ClO3-→ ClO-
	3) Cl2 → 2Cl-
	Какие свойства проявляет Na2SO3 при взаимодействии с водным раствором KMnO4?
	1) окислительные;
	2) восстановительные;
	3) окислительно-восстановительные;
	4) вещества не взаимодействуют.
	Какие свойства проявляет NaNO2 при взаимодействии с концентрированной Н2SO4?
	1) окислительные;
	2) восстановительные;
	3) окислительно-восстановительные;
	4) вещества не взаимодействуют.
	Какие металлы I группы при взаимодействии с кислородом не склонны к образованию перекисных соединений (пероксидов, надпероксидов, озонидов)?
	1) Li; 2) Cu; 3) K; 4) Rb.
	Какие из перечисленных ниже солей определяют временную жесткость воды?
	1) CaCl2; 2) Mg(NO3)2; 3) Ca(HCO3)2; 4) Mg(HCO3)2.
	Какие из перечисленных ниже солей определяют постоянную жесткость воды?
	1) Ca(NO3)2; 2) CaCl2; 3) Mg(NO3)2; 4) KCl.
	В соединениях PH3, P2O5, H3PO3 фосфор имеет степени окисления, соответственно равные
	1) +3; +5; -3; 2) -3; +5; +3; 3) -3; +3; +5; 4) +3; -5; -3.
	Определите рН раствора соляной кислоты с концентрацией 0,001 моль/дм3.
	Решение:
	HCl = H+ + Cl-
	Поскольку HCl является сильной кислотой, мы будем считать, что степень диссоциации 100 %. Таким образом, [H+] = 0,001 моль/дм3.
	Значение рН раствора определяется формулой: pH = -lg [H+] = -lg0,001 = -lg 10-3 = 3.
	ОПК-1 - Способен применять основные законы и методы исследований естественных наук для решения задач профессиональной деятельности
	Определите рН раствора угольной кислоты с концентрацией 0,005 моль/дм3. (Константа диссоциации угольной кислоты К1 = 4,5 ∙10-7).
	Решение:
	Угольная кислота – слабый электролит, учитываем диссоциацию только по 1 ступени
	H2CO3 = H+ + HCO3-
	Выражение для константы диссоциации К1=[Н+]∙[НCO3-]/[Н2CO3]
	Концентрации ионов Н+ и НCO3- можно принять равными. Концентрация недиссоцированной кислоты приближенно равна общей концентрации кислоты в растворе. Поэтому выражение для константы равновесия примет вид К=[Н+]2/C.
	Отсюда [Н+] =
	По данным справочника К1 = 4,5 ∙10-7
	[Н+] ==≈ 4,74∙10-5
	pH = -lg [H+] = -lg 4,74∙10-5 = 4,32.
	Водный раствор имеет pH=13, определите молярную концентрацию гидроксид-ионов.
	Решение:
	Исходя из ионного произведения воды рН + рОН = 14.
	Отсюда рОН = 14 – рН = 14 - 13 = 1
	Поскольку pОH = -lg [ОH-], то
	[ОH-] = 10-рОН = 10-1= 0,1 моль/дм3
	Определите рН раствора гидроксида калия с концентрацией 0,01 моль/дм3.
	Решение:
	КОН = К++ ОН-
	Поскольку КОН является сильным основанием, то будем считать, что степень диссоциации 100 %. Таким образом, [ОH-] = 0,01 моль/дм3.
	Значение рОН раствора определяется формулой: pОH = -lg [ОH-] = -lg 0,01 = -lg 10-2 = 2
	Исходя из ионного произведения воды рН + рОН = 14.
	Отсюда рН = 14 – рОН = 14 - 2 = 12.
	Na + H2SO4 = H2S +
	Решение:
	8Na + 5H2SO4 → 4Na2SO4 + H2S + 4H2O
	Na – восстановитель.
	H2SO4 – окислитель.
	Al + H2SO4 → Al2(SO4)3 + H2S + …
	Решение:
	8Al + 15H2SO4 → 4Al2(SO4)3 + 3H2S + 12 Н2О
	Al – восстановитель.
	H2SO4 – окислитель.
	S + H2SO4(конц.) → SO2 + …
	S + 2H2SO4 → 3SO2 + 2H2O
	S – восстановитель.
	H2SO4 – окислитель.
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