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MMHOBPHAYKN POCCUIN

®ENEPAINBHOEMOCYOAPCTBEHHOE BIOMKETHOE O5PA3OBATEITbHOE YYPEXKOEHME
BbICLLEFOOBPA30BAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbLIA YHUBEPCUTET»
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YTBEPXOAIO

3aBsegyowmnn kadenpon
Obweli u HeopeaaHu4eckoU xumuu
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PABOYAS MPOrPAMMA YYEEHOW AUCLUMIUHBI

51.B.[]B.04.02- Tepmu4ecKull aHasiu3 8 Xumuu u MamepuasioeedeHuuU

1. Kog » HauMmeHOBaHMe HanpaBieHUs NOAroToBKK/cneuuanbHOCTH:
Hanpasnexue 04.03.01 Xumunsg

2. Mpodunb nogrotoBku/cneunanusauma: TeopeTuyeckas u KCNeprMeHTanbHas XuMns

3. KBanudumkaumsa BbinyCKHUKA: bakanasp
4. dopma obyyeHus: OuyHas

5. Kachepnpa, oTBeyarowias 3a peanmsaumio QUCLUNIIUHDbI:
kadenpa obLLEN N HEOPraHMYECKON XUMUK

6. CocTaBUTEeNM NporpamMmmbi: 3aBpaxHoB AnekcaHap KOpbeBuy,
[OKTOP XMMUYECKUX HaYK, IOLEHT

7. PekomeHpoBaHa: HMC xumunyeckoro dakynbteTa BI'Y «20.03.2023», npoTokosn Ne3.

8. YueOHbI# roa: 2026/2027 CewmecTp(bl)/TpumecTp(bl): 7


http://www.vsu.ru/

9.lenun v 3agayum y4e6HOMN AUCLIMNIIUHDI

Llenamu ocBoeHns yyebHOM AUCLMNITMHBI ABNAIOTCS:

Llenb nsydeHnsa gucumniunHbl « TEpMUYECKUA aHanu3 B XMMUN U MaTepuanoBeaeHnn» COCTOUT B
O3HAKOMJIEHUN CTYOEHTOB C OCHOBHbIMUW 3ajavamu, pellaemMbiMu B XUMUK MPU MOMOLLU TEPMUYECKUX
meTonoB aHanuza (TA), cnocoboB pelleHns 3apgad pU3NKO-XMMUYECKOro aHanu3a M UccnefoBaHus
dasoBbIMM AnarpaMmmamMn npyv nomowm TA, C HacTOATENbHOM HeobXOAMMOCTbIO WCMOSNb30BaHUSA
TEPMUYECKNX METOAOB aHanu3a B 3ajadax MccnenoBaHMA BeLeCTB AN Nocnefylwero cuHTesa
YHKLMOHANbHbIX MaTepunarnos.

3agayv y4ebHon ANCUMNINHDI:

- N3yyeHne prU3nKo-XmmMmyeCckmx OCHOB NOAXOAO0B, NONOXEHHbIX B OCHOBY pa3fMyHbiX METOL0B
TEPMUYECKOro aHanu3a;

- dopMnpoBaHMe MNOHUMaHUA Uenen n 3agad TepMuyeckoro aHanmsa. PaccmatpuBaetcs
Knaccudurkaums oCHOBHbIX MeToaoB TA B GUHApHbLIX M TpUapHbIX cuctemax. VMayyatcs ocobeHHoCTH
nccneaoBaHus avarpaMmm, B KOTOpbIX peannuaytoTca gasbl, Hanbonee nepcrnekTMBHbIE C TOYKN 3PEHNUS
COBPEMEHHOr0 MaTepuanoBeaeHns.

10. MecTo y4ye6HOM AncUUNUHLI B cTpyKType OOI:
Oucumnnuubl no Boi6opy 61.B.[1B.3

11. MnaHupyemble pe3ynbTaTbl O0Oy4YeHUs MO AUCUUNIUHE/MOAYNIO (3HaHUA, YMeHMUs,
HaBbIKW), COOTHECEHHbIE C NMIIAaHMPYeMbIMU pe3yfibTaTaMU OCBOEHUsA o6pa3oBaTesibHOM
nporpamMmmbl (KOMMNETEHLMSAMU) U UHAUKATOPaMU UX JOCTUKEHUS:

Kopn HasBaHue komneTeHumm Koa(bl) Wnaukatop(bl) MnaHvpyembie pesynbTaThbl
0by4yeHnsn
MKB- CrniocobeH nIpoBOaHUTH cOOp, MKB- | O6ecreunBaer cbop | 3HaTb: rae (6ubnuoTeyHble
1 CHCTEMATH3AIMIO U KDHTHIECKUIH 1.1 | mayunoif, Texmmueckoir wu | 6a3bl, 6a3bl Research Gate
aHAJIN3 HAYYHOM, TEXHUYECKON U matentHoil  mH(popmarum, | M T-A) U Kak (nporpammbi,
MATeHTHOU UH(OpPMAIUH, HEOOXOMMOM Il PeIIeHUs Knioyesble cnosa, DOl u
. T.4.) TMPOWU3BOAMUTCA MOMUCK
HEOOXOAMMOi1 IS perieH s UCCIIEIOBATENILCKHX 33124 MHchopMaLMM,

HCCHGHOB%TMI’CKHX sanad MNKB- . | YMeTb: OTbICKMBATb HYXHY0
XMMHUYECKO# HAIPaBJIeHHOCTH 12 | Cocrapnser aHanMTHYECKUH MHHOPMALMIO ¥ NIUTEPATYPY

0030p COOpaHHOM HAYYHOH, | 54 KOPOTKOE BpeMsi.
TCXHUYCCKOU W IIATCHTHOHU | BnageTb: HaBblkamMu Nouncka
UHPOpPMALIUKM TI0 TEMATUKE | U M3BMIEYEHWUs MHGOPMAaLMK

HCCIIEO0BATEIbCKOIO B cpeae Internet.
MpOeKTa
MNKB- | Cnocoben manupoBath padoty u | [NKB- | CocraBnsier oOmuit  miaH | 3HaTb: OCHOBBI
2 BEIOMpATh aJIeKBATHBIE METO/IBI 2.1 HUCCIENOBAaHUA U JIeTallbHBIe | MJ1AaHNpOBaHNUA U BeAEHUA
pELIEeHNs HAyYHO- MJIaHbI OT/IEIbHBIX CTAHUH. XUMUHECKOro IKCreprmMeHTa.
HCCIIEIOBATENILCKUX 337124 B YmeTb:  CamoCTOATeNbHO
00JIaCTH aHATUTUYCCKOM, paspabarsisaTh rraH
(u3NUECKOii, HEOPraHUYECKOMH, OKCTIEPVMEHTA C yHETOM ero
Ny " netanen.
OpPTaHUYECKOH U MOJTUMEPHOM BnageThb: paCUETHBIMM
XUMHAHA MeToaamm pelueHust
2.2 CcpopMynupoBaHHbLIX 3a4au
Bribupaer

IKCIICPUMCHTAJILHBIC U
PaCUYCTHO-TCOPECTUICCKHUC
METO/bl PCIICHUA
IIOCTABJICHHBIX 3aa1a4.




MKB-

Crioco0eH Ha OCHOBE
KPUTHYECKOT'O aHaIn3a

pesyasTatoB HUP u HUOKP
OLICHUBATh IIEPCIEKTUBBI UX
MPaKTUYECKOIO NPUMEHEHHS U
MPOJIOJDKEHUS PadoT B 001acTu
AHAJIMTUYCCKOH, (PU3MUECKOI,
HEOPraHWYECKOM, OPraHu4eCcKon U

HOJ]I/IMepHOfI XUMHH

OriK-
3.1

3.2

CucreMaTH3upyeT

WH()OPMAITHIO, TTOTYICHHYIO
B xome HMP u HHOKP,
aHATU3UPYEeT ee u
COITOCTABIISIET c
JIUTEPATYPHBIMU TaHHBIMHU.

Ormpenenser BO3MOYKHBIC
HampaBlieHUs  paboT |
MEPCIICKTHBBI
MPAKTHIECKOTO

MPUMEHEHUS TTOJTYYCHHBIX
pE3yNIbTaTOB

3HaTtb: 4yto Takoe HWP wu

HNOKP " pa3nnyHble
doHAabl, 3HaTb, Kak
COCTaBnseTca 3asiBka Ha
rpaHT.

YmeTb: OCYLLECTBNATb
Nouck ¢oHaoB,
puHaHcupyrowmx  HUP  n
HNOKP B cpeae NHTEpPHEHT.
BnapeTb: Cnoco6HOCTb
npenguaeTb pasBuTue
pe3ynbtatoB  paboTbl B

JanbHenwen nepcrnekTuee.

12. O6bemM gucumniuHbl B 3a4eTHbIX eanHuuax/vyac — 36/3.

Popma NpomMeXyTOHYHOWN aTTeCTaunu(zavem/sxk3ameH) 3a4eT

13. TpyAoeMKOCTb NO Buaam y4e6Homn padboTbl

TpyaoeMKoCTb
Bup yuebHol paboTbl Bcero - Mo ceme;:TpaM
Ne cemecTtpa Ne cemecTtpa
KoHTakTHas paboTa 90 90 -
Jlekummn 36 -
npakTuyeckue - -
B TOM YucCne:
nabopaTopHble 4 o4 -
CamocTosiTensHan paboTa 18 -
B ToM umncne: kypcosas pabota -
dopma NPOMEXYTOUYHON aTTecTauuu: - -
(3aveT - - v)
Wtoro: 108

13.1. CopepxxaHue AUCLUNNUHbI

Ne Peanusaums
n/n H pasaena
anMeHoBaHune pas3pesa C OUCUUMNINHBI C
ofepxaHue pasgena gucunninHbl
OVUCLMNNUHBI Aep pasA AvcL, MOMOLLbO
OHNaWH-Kypca,
JYMK*
1 2 3
1. Jlekummn
lNoHAaTue paBHoBecus. PaBHoBecKe 1
TepMogMHaMuKa: YCroBUsA N Kputepum
rOMOIreHHOro 1 reTeporeHHoro
11 BeepeHue. [omMoreHHoe n paBHOBECUN.

["eTeporeHHOe paBHOBeECKE. N

KOHCTaHTbl FOMOreHHOro paBHOBECUS

(Kp, Kc U Kx) 1 nx cBSI3b C XMUYECKMNMMU
noTeHuuanamm KOMMOHEHTOB,
napunanbHbIMU LABNEHUAMA U




KOHLeHTpauusimu BewecTs. Kputepuu
¢ha30BoOro paBHOBECUS B reTEPOreHHbIX
cucTemax.

1.2.

Pa3oBble paBHOBECUSA B
O[HOKOMIMOHEHTHbIX CUCTEMAX

da3oBble paBHOBecus B
OLHOKOMIMOHEHTHbIX cuctemax.
Kputnyeckue TOYKM n TOYKM
TpexdasHoro paBHoBecus. [lpasuno
a3 'mbbca.

1.3.

®da3oBble nepexogp! | n i
poaa.

dusnyeckne M XMMUYECKME CBOWCTBA
BELWECTB [MpU BbICOKUX [aBlEeHUNAX.
Bbicokobapuyeckme azoBble
nepexogbl. [OuarpaMmbl  COCTOSIHUSA
BOAbl, yrnepoga, HuTpuga 6opa,
KPEeMHUSA, rannus, uepus (C KpuTu4eckom
Toukom). Xuakue Kpuctansbl.

1.4.

Pa3z3oBble paBHOBECUSA B
OBYXKOMIMOHEHTHbIX CUCTEMAX.
MpMUTUBHbIE
B3aMOOENCTBUS.

"eTeporeHHble ha30Bble paBHOBECUS B
6MHapHbIX cuctemax. T-x dpa3oBble ana-
rpamMmmbl. T-x — anarpammel c
paccrnoeHmem B XWAKOM daze,
anarpaMmma  9BTEKTMYECKOro  Tuna.
YpaBHeHne LUlpegepa n ero aHanus.
Kpunockonuyeckoe npubnmnxeHue.
PeTporpagHbin xon KpusbIX NMMKBMAYyca u
connpgyca. [lpuvynHbI BO3HWKHOBEHWUS
peTporpagHoCcTy.

OrpaHuMyeHHaa M HeorpaHU4eHHas
pacTBOPUMOCTb B TBepaon asze wu
cooTBeTCTBylOWME  TuUnbl  (Pa30BbIX
anarpamm  (d.4.). YpaBHeHue Bah-
Jlaapa.

1.5.

da3oBble paBHOBECUSA B
OBYXKOMIMOHEHTHbIX CUCTEMAX.
CnoxHble B3auMoaencTeuns
obpasoBaHnem
NPOMEXYTOYHbIX ¢ha3

MeputekTnyeckas anarpamma c
06pa3oBaHMEM OrpaHMYEeHHbIX TBepAbiX
pacTBOPOB.

dazoBble Anarpammbl ¢ obpazoBaHneEM
CoeauHEeHNN. ductekTnyeckun,
NEPUTEKTUYECKUN, U CUHTEKTUYECKUN
TMNbl a30BbIX AMarpamMm.
YpaBHeHue BarHepa -
Bpebpuka.
CoBpeMeHHbIi B3rnsa Ha npobnemy
[anbTOHMAOB 1 6epToONNNOOB.
[dnarpammbl ¢ npeBpaLLeHnaMn B
TBEpOou (asze.

da3zoBble NnpeBpaleHusa 1 1 2 poga no
OpeHdecTy. PEKOHCTPYKTMBHbLIE U
nedopMaLmMoHHbIe NpeBpaLleHns Nno
Broprepy.

Bunanpa wm

1.6.

da3oBble paBHOBECUSA B
TPEXKOMIMOHEHTHbIX CUCTEMAX,
a Takxe B cuctemax c
©onbLUEen KOMNOHEHTHOCTBIO.

TepHapHble ha3oBble guarpamMmmbl U UX
ocobeHHOoCTH. (T-x)- AnarpamMmmbl
TepHapHbIX cuctem. MNpumepsl.




| 3

[MpakTnyeckue 3aHATUA.

MeTopap! nccnegoBaHus
da3zosbix guarpamm (P[).

TeHsmmeTpmquKme MeTobl
nccneposaHuna. uHamuyeckue n
cTaTnyeckne metoabl. Macc-

2.1 CNEKTPOMETPUS, MAHOMETPUYECKUI 1
lMpamble meTOab!. o
HYJlb-MaHOMETPUYECKNIA METOAbI.
MeTop, BcnomoratesnibHoro Komn-Ta B
nccnepoBaHuax ®L.
AneKkTpodunanyeckme,
29 KocBeHHble MeTopl annaTtomMmeTpuyeckme,
™" | nccneposaHna O NMMKHOMETPUYECKUE 1 Np. MeToapl
nccnenoBaHus.
T-X — cevyeHuna pa3oBbIX guarpamMmm.
MeToapb! HanpaBnNeHHOro =
Bnuadue pasneHunsa.MeTtoabl cMHTE3A
CUHTEe3a ¢ra3s, UMELLNX
KOHAEHCMPOBaHHbIX a3 C NPELN3NOHHO
3aMeTHble JaBleHus
3a4aHHbIM COCTaBOM Ha OCHOBe
pPaBHOBECHbIX HACbILEHHbIX
2.3. N3BECTHbIX (ba30BbIX AnarpamMmm B
NapoB COOCTBEHHbIX OpraHM4YecKnX n HeoOpraHNYecknx
KOMMOHEHTOB. 3Ha4yeHune P P
cuctemax. Hekotopble pekomeHaauumn B
OaHHbIX 0 a30BbIX . o
MArDAMMAX CUHTE3e coeaNHEHU 3aJaHHON
P HECTEXMOMETPUN.
MeToapbl HanpaBfEHHOro
CUHTEe3a a3 u MeTon BcrniomoratenbHOro KOMMoHeHTa
2.4. | perynupoBaHune B CMHTe3e (pa3 3aaHHOro coctaea 1
HECTEXNOMETPUN CTPYKTYpbl.
marnoneTy4mnx a3
BuHapHble gnarpamMmmbl “XnNOKoOCTb —
nap”. NNoHATME a3e0TPONHOro cocrasa.
MeToapl pa3aeneHnsa XngKmx -
CmeLleHne a3eoTPONHOM TOYKK. 3aKOHbI
2.5. | pa3 c yyeToM AaHHbIX O
KoHoBanosa n Bpesckoro. OTKNoOHeHus
da30BbIX gMarpammax
pacTBOpPOB OT naeanbHOCTU. BepxHasa n
HUXHSAS @3€0TPOMNHbIE TOYKN.
MeToap! pasnenenus u MeToapb!l CENEKTUBHOIO pacTBOPEHUA U
5. | OHMCTKM TBEPABIX ¢asc dnoTtaumn B crnyyae retepocasHom
"' | y4eToM AaHHbIX 0 ha30BbIX cucTeMbl. TpaHCNOPTHbIE XUMUYECKne
Anarpammax MeToApbl
13.2. Tembl (pa3aenbl) AUCLUUNIIUHBI U BUAbI 3aHATUN
Buapbl 3aHATMI (YacoB)
Ne Haumerosakme paspena MpakTn Nabopato- [CamocTtosiTenb
n/n ANCLUMNIVHBI Nekuyn P P ~ Bcero
yeckue PHbIE Hasa paboTa
BeeneHune. [omoreHHoe n
1. A 2 0 0 0 2
reTeporeHHoe paBHOBECUS.
da3oBble paBHOBECUA B
2. | OAHOKOMIMOHEHTHbIX 2 0 0 0 2
cucrtemax
®a3z3oBble nepexoabl | n
3. pexon 2 0 0 0 2
poga
®a3z3oBble paBHOBECUSA B
4, P 2 0 6 2 10
OBYXKOMMOHEHTHbIX




cuctemax. NpuMnTNBHLIE
B3aMMOJENCTBUS.

®das3oBble paBHOBECUS B
OBYXKOMMOHEHTHbIX
cuctemax. CrnoxHble
B3aMMoAencTBusa C
obpasoBaHneMm
NPOMEXYTOYHbIX ha3

Pa3oBble paBHOBECUSA B
TPEXKOMMOHEHTHbIX

6. | cucrtemax u B cuctemax ¢ 2 0 6 2 10
oonbLien
KOMMOHEHTHOCTbIO.

MeToabl nccnenoBaHms
7. | dbazosbix gnarpamm (PL). 2 0 6 2 10
Mpsamble meToabI.

KocBeHHble meToApbl
nccnepgoBaHua O

MeToapbl HanpaBnNeHHOro
CUHTE3a a3, UMEOLLNX
3aMeTHble JaBMneHuns
pPaBHOBECHbIX HACbILEHHbIX
napoB COBCTBEHHbIX
KOMMOHEHTOB.

MeToabl HanpaBneHHOro
CUHTEe3a a3 u

10 | perynupoBaHue 6 0 6 2 14
HecTexuomeTpum
marnoneTy4mnx a3

MeToapl pasgeneHus
XUAOKUX (pa3s c yyeTom
OaHHbIX 0 a30BbIX
Anarpammax ()

11

MeToap! pasnenenus u
12 | ounctkm TBEpAbIX (has c 6 0 6 2 14
y4YeTOM AaHHbIX 0 P[],

UTtoro: 36 0 54 18 108

14. MeToguyeckue ykasaHuUA onsi oby4arwmxcsa No 0CBOEHUIO AUCLIMIMIINHDI
(pekomeHdayuu obyyarowumMcs ro 0C80EHUK ducyunuHbl: paboma ¢ KOHCrekmamu nekyud,
rpe3eHmauuoHHbIM MamepuarioM, 8bINOSIHEHUE npakmu4yeckux 3adaHul, mecmos, 3adaHuli
mekyweld ammecmauyuu u m.0.)

OpraHusaumsa n3yvyeHusi AUCUUNNUHBLI Npegnonaraert:
e UN3YYeHNe OCHOBHbIX 1 AOMONHUTENbHBIX NMUTEPATYPHbIX UCTOYHNKOB;
e BbINOJIHEHNE NPAKTUYECKOro 3afaHus;
e TEKYLLMIN KOHTPOSb YCneBaeMocTu B hopMe YCTHOro onpoca v 3alumTbl pedepaTos no
OCHOBHbIM pa3aernam AUCUUMIIVHbI.

15. MepeyeHb OCHOBHOW W [ONONIHUTENLHOM nUTepaTypbl, PECYpPCOB WHTEPHET,

Heob6XoAUMbIX AN OCBOEHUSI AUCLUUNIUHBI (Criucok numepamypbl 0GhopMAsSemcs 8 cOOmeemcmauu
¢ mpeboearusimu TOCT u ucrionb3yemcsi obujasi CKeO3Hasi Hymepauyusi 0515 cex 8uG08 UCMOYHUKO8)



a) OCHOBHAasl JIMTepaTypa:

Ne /i HcTounuk
XangosHnan K.A.®a3oBble AMarpammbl reTeporeHHbIX cuctem ¢ TpaHchopmaumnamm /
1 K.A. XangoaHmnaun. — HoBocnbupck: UH-T HeopraHuyeckom xummm CO PAH, 2004. - 382
C.

0) 1onoJTHUTE/IbHAS JIUTepaTypa:

Ner/nn HcTtounuxk
Qu3suueckas XUmMus Mamepuailos U NPoYecco8 1eKmpOHHOU MEeXHUKU: YieOHoe
nocobue YdebHoe nmocobdue s BY3’0B 1o HanpasiaeHuto crenuaibHocTr "Xumus'" /

2 .M. KyBuinnnukos, 3.M. DiibaToBa. - N31. MOCKOBCKOTO TOCYA1apCTBEHHOTO
OTKphITOTO YHUBEpcuTeTa, 2011 1. C.80

3 Tonxkos E. 0. ®dazoBsie quarpamMMpl COeTMHEHUH MpU BRICOKOM jaaBieHud. /E. 1O.
Tonkos. - M.: Hayka, 1983 — 208 c.

4 3nomanoB B.I1. P-T-X quarpaMMsel COCTOSIHHSL CHCTEM MeTall — xanbkoren / B.IL
3nomanoB. — M.: Hayka, 1987. - 178 c.

5 Iazoe B.M./ Xumuueckas mepmoounamura u gpazoevie pasnosecusi | B.M. Inazos,
JIL.M.Ilagnosa: 2-e uzo., nepepa6. u oon. — M.: Memannypeus, 1988 — 325 c.
Deoopos [1.1U. Owubku npu nocmpoenuu ouazpamm cocmosiHust 080unblx cucmem |

6 1I.U.Deoopos, I1.I1 Deoopos., [.B. [Ipobom - M.: MUTXT um. M.B. Jlomonocosa,
2005, - 181 c.

7 Ilempos /1. A. /léotinvie u mpotinvie cucmemnt | J1.A. Illempos. - M.: Memannypeus, 1986.
- 256 c.
Taneanos b.b. @uzuko-xumuyeckue memoowvl anaiusa (yueonoe nocooue) /b.b.

8 Taneanos H30. Bocmouno-Cubupcko2o 20¢y0apcmeeHH020 mexHoL02UYecKo20
yHusepcumema.- Ynau-Yo0s, 2009.- 356 c.

9 Becm A. Xumust meepoozo mena. Teopus u npunosxcenust. B 2-x u. | A. Becm; nep. ¢
anen. - M.: Mup, 1988. — 4.1. - 558 c.

10 Cysopos A.B. Tepmoounamuueckas xumus napoobpasnozo cocmosnus | A.B.Cysopos. -

JL.: Xumus, 1970. - 208 c.

3aspasicnos A.FO. Hccrneoosanue P-T-x duacpamm xanbkoeeHudos anius npu nOMouwju
11 ecnomozamenvrozo komnonenma | A.FO. 3aspasicros Il XKypn. neopean. xumuu. — 2003.
- T. 48, No 10. - C. 1722-1736.

Xumuueckue mpancnopmmuovie peakyuu 8 ynpagieHuu COCmMasoM HeCmexuoMempuiecKux
12 kpucmannos / A.FO. 3aspasxcros [u op.] // Kypu. neopean. xumuu — 2002. - T. 47, No. 4.
- C. 463-467.

B) HH()OPMaALIMOHHBIE JJICKTPOHHO-00Pa30BaTe/IbHbIC PECYPCHI:

Ne /i Hctounuk

13 www.lib.vsu.ru

14 Hnumepnem nopman ons xumuxos http://www.chemweb.com

15 Humepnem nopman no ¢gpazoswim ouacpammam http://www.himikatus.ru

16. I'Iepeqel-lb y‘-leﬁHO-MeTO.EWI‘-IeCKOFO obecnevyeHus ansa caMOCTOATeNbHOMN paGOTbI
(y4ebHO-memodudeckue pekomeHOauuu, nocobusi, 3adayHuku, Memoduyeckue yKa3aHusi MO0 6bIMOSTHEHUIO
rpakmu4eckux (KOHMposibHbIX) pabom u 0p.)

Ne n/n NcToYHMK

1 ®epnopos N.U. OwmbKM Npy NOCTPOEHUM AnarpamMmm COCTOSIHUS ABOMHbLIX cuctem /
MN.N.®epopos, N.MN ®epopos., O.B. Opobor M.: MUTXT nm. M.B. llomoHocoea, 2005, 181 c.

Bect A. Xumus TBepporo tena. Teopusi n npunoxenus: B 2-x 4. / A. BecT; nep. ¢ aHrn. - M.:
Mwp, 1988. - 4.1. - 558 c.
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http://www.knigafund.ru/authors/28186
http://www.knigafund.ru/authors/28276
http://www.lib.vsu.ru/
http://www.chemweb.com/
http://www.himikatus.ru/

17. OO6pas3oBaTefnibHble TEeXHONOornMnM, ucnonb3yemblie MpU peanusauum y4ebHomn
OUCLUMNIINHBLI, BKNOYas [AUCTaHUMOHHbIe oOOpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0bGy4YeHue):

JNlekuun: BBOAHble (NO 1 B KaxaoM ceMecTpe), MNOTOYHble, 0630pHble, NpobnemMHbIe;
CEMUHAPCKMNE 3aHATUA, CaMOCTOATESbHbIE U KOHTPOMNbHbIE PaboTbl KOMMOKBUYMbI, py6exHble
KONMOKBUYMbI, NabopaTopHble paboTbl, Npuem nabopaTopHbIX paboT, ntorosoe 3aHaTne (no 1
B KaX/10M ceMecTpe).

18. MaTepmanbHO-TeXHU4YeCKoe obecnevyeHne AUCLUMNIIUHbI: CTaHaapTHoe o6opyaoBaHue
nabopartopuin No o6LLEN N HEOPraHMYECKON XMMNUN — NabopaTopHbIe CTOSbI, BbITAXHbIE CUCTEMBI,
TEXHOXMMUYECKUNE N aHANUTUYECKMNE BECHI, MeYN, CyLUnbHbIE WKadbl, KOMNbIOTEPDI, NabopaTopHas
nocyaa, xummu4yeckune peaktumsbl 1 T. . (K. 358-1, k.358-2, k. 166). 311 cpeacTea 6onee KOHKPETHO
NnpeacTaBneHbl B cneaytowen Tabnuue.

No Mudp HazBanue Ne n HazBaHue Ob6opynoBanue
CTpo JICIIMTUTHHBI JUACIIMIUTHHBI ayIUTOPUH
KM
B YII
15 439 Jlekunonnas | HoyTtOyk, mpoekrop, skpan
ayJIuTOpUs UM.
npodeccopa SA.A.
VYras
358 YyecOnas XuMHUECKas OCY/1a ¥ PEAKTUBEI
1a00paTopus UM. Axsamuctuiuiatop J19-10 (Tromens)
Duzuko- npodeccopa A.IL | Baua ponsmas LB-140 — 2m.
ccKui
xmvrdeckatit | [amcuna, Becni "Ohaus"AR -2140
aHanus B IIpakTukym 1o :
b1.B.JIB.03.02 HEOpraHu- obeit u Becr! anamutuueckue HTR-224 CE Shinko
Heckom HEOPraHuYecKol | Becst ACOM JW-1
MaTepuaioBe-
HeHHI;I XUMHH Memanka marautHas 6e3 Harpesa Big squid - 2.

Tepmocrar LT 311

dotomerp doroanexrpuueckuii KOK-3-01-"30M3"

[Txa¢ BBRITSHKHOM - 2T,

[Tka¢ BBITSHKHOM A1 pabOTHL ¢ KUCIOTAMH - 2IIT

Ika¢ cymmmmeasi HIC-80-01

19. OueHOo4HbIe cpeacTtBa Ansa npoeeaneHus TeKyu.|e|?1 n npomemyTquoﬁ aTrecrauyum

MNepe4yeHb KOMNETEHLMN C yKa3aHMeM 3TanoB (hOpMUPOBAHUA U NNAHUPYEMbIX pe3ynbTaToB

oby4yeHus
Kop v copepxaxue MnaHvpyemble pe3ynbTaThl Otanbl opMrpoBaHUs
KoMMeTeHumm (1nm o0by4yeHus (nokasatenu KOMMNeTeHLMU (pa3aensb! (TeMbI) »0ocC
ee yacTtu) [OCTUXEHUS 3a1laHHOr0 AVCLMNIIVHBI MY MOZYIIS U X (cpencTBa
YPOBHSI OCBOEHMS HanMeHoBaHue) OLleHMBaHWUs)
KOMMNeTEHLMM NOCPEACTBOM
¢dopmMUpoBaHMA 3HAHUN,
YMEHUI, HaBbIKOB)
i 2 3 4
[IKB-1 3Hath: OCHOBHBIE THITBI 1.1. 'omorenHoe u KP-1
Brnanenue (ha30BBIX paBHOBECHH B TeTEPOreHHOE PAaBHOBECHSL.
COBPEMEHHBIMH OJTHO-, IBYX- H 1.2. ®a3oBbIe paBHOBECHS B
KOMITBIOTEPHBIMU | TPEXKOMITOHEHTHBIX OJTHOKOMITOHEHTHBIX CUCTEMAX




TEXHOJIOTUSIMU CUCTEeMaXx, UX U300pakeHue
TUITAHUPOBAHUH Ha quarpamMax coctosiauii | 1.3. OcoOeHHOCTH HEKOTOPBIX
HCCIIeIOBaHU, KOHKPETHBIX (Pa30BBIX
MOJTyYCHHE U JiarpaMM O THOKOMIIOHEHTHBIX
o0OpaboTka cucteM. da3bl BBICOKUX
pe3yibTaToB JTaBJICHUIA.
HAYYHbIX 1.4. ®a3oBbIe paBHOBECHS B
HKCTIIEPUMEHTOB, JIByXKOMITOHEHTHBIX CHCTEMAaX.
coop, 06paboTKa, [IpumuTHBHBIE
XpaHeHwue, B3aUMO/ICIICTBUS.
Mpe/ICTaBICHUS B
nepenaue
Hay4YHOU
uHpOpMAIN
Ywmers: Teopernuecku 1.5. ®a3oBbIec paBHOBECHS B Tect-1
[1IKB- 2 MPOTHO3UPOBATh U JIIByXKOMIIOHEHTHBIX CUCTEMAaX.
AKCIEPUMEHTATBHO Crno>xHble B3aUMOJICHCTBUS C
peann30BbIBaTh o0pa3oBaHHEM
HECJIOKHBIC 33141 MPOMEKYTOUHBIX (a3.
HEOPTraHMYECKOTO U 1.6. dazoBbIe paBHOBECHUS B
OpPraHUYECKOTO CUHTE3a C TPEXKOMITIOHEHTHBIX CHCTEMax,
y4eToM UH(POPMALIUHU O a TaK)Ke B CUCTEMax C OOJbIIei
(ha3oBoil nuarpamme. KOMITOHEHTHOCTBIO.
Baaners: BosmoxuoctsiMu | 2.1. MeToOsI HCCIIEIOBAHUS Tect-2
ITKB-3 OLIEHKU TEPMHYECKUX, dbazosbix quarpamm (DJI).
OapHueCcKuX U [IpsiMbie METOTBI.
KOHIICHTPAIIMOHHBIX 2.2. KocBeHHBIE METOIBI
PEKUMOB BeICHUSI CUHTE3a | uccaenoBanus OJJ
HECTEXHOMETPUIECKUX 2.3. MeTo/1bI HAMPaBICHHOTO
COEIMHEHUH B cuHTe3a (a3, IMEIOIIIX
KBa3HPaBHOBECHBIX 3aMEeTHBIE JaBJICHHUS
YCIIOBHSIX C yUETOM JaHHOW | PAaBHOBECHBIX HACBHIIICHHBIX
KOHKPETHOW JarpamMmbl apoB COOCTBEHHBIX
COCTOSTHUI KOMIIOHEHTOB. 3HaUEeHUE
JTaHHBIX O (a30BBIX
JarpamMMax
2.4. MeTo/bI HAaIIPaBJIEHHOTO
cuHTe3a (a3 U peryInupoBaHue
HECTEXUOMETPUHU MATIONETYYUX
¢ba3
2.5. MetoJibl pazeneHus
KUJKUX (a3 C ydeTOM JIAHHBIX
0 (pa3oBBIX TUArpammax
2.6. MeTtobl pa3iesieHus 1
OYHMCTKH TBEPJBIX (a3 ¢
YYETOM JaHHBIX O (a30BBIX
JriarpaMmax
IIpomexyTounas arrecTanus (3a4er) KM

OnucaHue KpuTepueB M LIKaNbl OLEHMBAHUA KOMMETEeHUUN (pe3ynbTaToB OOy4YeHus) npu
NPOMeXyTOYHOW aTTecTauum

Ona oueHuBaHuWA pe3ynbTaToB 00yyeHus
nokasartenu (3YHbl n3 19.1):

Ha 93K3ameHe/3aueTe Mcnonb3yrwTCAaA cnegyrwme



1) 3HaHne yuyebHOro matepuana n BnageHvne noOHATUNHBbIM annapaTtomMm — BaXHENLIUMUN XUMUYECKUMMU
NOHATMAMM N OCHOBHbIMU YYEHUSIMU; BUONOrNYECKYIO POSib ANIEMEHTOB M UX COEOUHEHUN.;

2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;

3) yMeHue nnncTpupoBaTb OTBET NpuMepamu, dakTamum, JaHHbIMW HayYHbIX UCCe0BaHUNg;

4) ymeHue NpPUMEHSITb 3HAHWUA TEOPEeTUYECKUMX OCHOB XMMWUW ANsi OOBbSACHEHMA CBOMWCTB BELLECTB U
peakuui, peluatb npogeccuoHanbHble 3agayn.

5) Bnagetb MNOHATMWHBIM annapaTtoM JAaHHOW 06nacTM Haykm ( TeopeTUYeCcKMMM OCHOBaMMU
ONCUMNNNHBI), CNOCOBHOCTLIO WNMKCTPUPOBATL OTBET NpumMepamMn, akTamu, LAHHbIMU HayYHbIX
nccrnenoBaHuim, NPUMEHEHNEM TEOPETUYECKUX 3HAHWUI ANA peLleHnsa NpakTUYecKnx 3agau

[na oueHuBaHus pe3ynbTaToB 0O0yyYeHMA Ha 3K3aMeHe (3ayeTe C OLEHKOM) ucnonb3yetca 4-
6annbHas Wwana: «OTIIMYHO», «XOPOLLOY, «YA0BNETBOPUTENIbHO», KHEYAOBNETBOPUTENBHOY.
[nsa oueHnBaHWA pe3ynbTaToB 00yYeHUs: Ha 3a4eTe UCMONb3yeTCH - 3a4TEHO, He 3a4TEHO
CooTHoLleHne nokasaTenen, KpUTeprues 1 LKarnbl OLEeHUBaHWA pe3ynbTaToB 00yyYeHus.

YpoBeHb
Kputepun oueHnBaHnst KOMNeTeHLMI ccoopmupos | Lkana oueHok
aHHOCTH
KOMMeTeHuu
n

MonHoe  cooTBeTcTBME  OTBeTa  Ob6yvawowerocs  BCeM | OBbILEHHDI OTnnyHo
NepeyvncneHHbiM Kputepusim. [poaeMOHCTPUPOBAHO 3HaHWE | 1 YPOBEHb
BaXHENWNX XUMWYECKMX TMOHATUA U YYEHUN, YMEHUe
MCNONb30BaTb 3HAHWE TEOPEeTUYECKUX OCHOB XUMUM LIS
0O6bACHEHNST CBOWCTB BELWECTB W  peakuun, BnageHue
BaXHENLIMMU 3/1eMeHTamMm TEXHUKN nabopaTtopHoro
3KCNepuMMeHTa.

OTBET Ha  KOHTPOJIbHO-U3MEPUTENbHLIA ~ MaTepuan  He ba3zoBbin XopoLuo
COOTBETCTBYET  OAHOMY (aBym) M3  NepeyvncneHHbIX YpPOBEHb
nokasaTesnen, Ho obyvatowmnca aaeT npaBusibHble OTBETbI HA
AononHuTenbHble Bonpockl. Copepxatcsa oTaenbHble npobensi
B 061aCTV TEOPETUYECKUX OCHOB XMMMUW.

Obyuvatowmica BnageeT YacTUYHO TeopeTMYecKMMn ocHoBamu | [MoporoBbiv YpoeneTtsopu-
ONCUMNANHBI, HE YMEET NPUMEHATb TeopeTudeckne 3HaHma ana YPOBEHb TenNbHO
peLLeHns NpakTU4YecKnx BONpocoB ( 3aaav).

OTBET Ha  KOHTPOSIbHO-U3MEPUTENbHLIN  MaTepuan He - HeynosneTtso-
COOTBETCTBYET JOObIM TpeM(YETLIPEM) W3 MNEPEUNUCTIEHHBIX pUTENBHO

nokasatenen. O6ydyalWMnca OEMOHCTPUPYET OTPbIBOYHbIE,
(oparMeHTapHble 3HaHWA, fonycKaeT rpybble oWmnbKM B OTBETAX
no BCEM pa3fenam XMmuu.

20. TunoBble OLEHOYHbIe CpencTBa M MeToAMuYecKue maTepuanbl, onpegensilowue
npoueaypbl OLEeHUBaHUSA

20.1. TeKywWM KOHTPOIb YCNEeBaeMOCTH

MepeyeHb NpakTU4YeCKNX 3aAaHNN -TeCToBbIe 3aaHUs.

KonTpoubsnas padora Nel
1. Kakue u3 «auddepenunanbubix» KpuBbix B MeToae JTA — HarpeBaHus WM OXJaXAECHUs — Oojee
00BEKTUBHO OTPAXKaIOT (ha30Bble OTHOLIEHUS B UCCIEAYEMOM CHCTEME B PABHOBECHBIX COCTOSIHUSIX?

2. Kak npousBoauTcs KanuOpoBKa u3mMepeHust Macchl B Mmetoae TT'A?
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3. Hcrmonp3ys cepHio BbIIAHHBIX MperojgaBaTeneM «auddepeHIuanbHbIX» KPUBBIX HOCTPOUTH [-X-
JuarpamMmy KOHKPETHOW CUCTEMBI.

4. OOBSCHUTH NMPOTHBOPEYHE: KAIUIg BOJBI HAXOIUTCS TpH KOoMHaTHOW Temmeparype (+20 °C) u
aTMoc(epHOM JaBJIICHUM B PAaBHOBECUHU C HACBIIICHHBIM BOJSHBIM IApOM B BO3IYIIHOW aTtmocdepe.
Onnako, cyas no ¢a3oBoil auarpamme Bozbl, Touka (+20 °C, 1 aTMm) moJpKHA TpUHAAJICKATh 00JIacTH
CYIIECTBOBAHMS €IUHCTBEHHOW (pa3bl — XKUAKON BOABI (0€3 BCIKUX COCYIIECTBOBAHUHN € MapoBOM (a3oid,
T.e. 0€3 TeTepOreHHOro paBHOBecHs LV.

5. Jlns yBenwdYeHUs CpOKa CIyKObI JIAMIIOYKH HAaKaJMBaHUS KOJIOY C BOJIB(PAMOBOH CIHPAIBIO
3aIOJTHSIOT aproHOM. YacTo CYMTAIOT, YTO POJIb AT 3aKIF0YAETCS B MOHIKEHHH PAaBHOBECHOTO JABJICHUS
napa BoJib(hpaMa: 3a CUeT 3TOro JAaBJICHHE MapoB BoJb(ppama nonmxkaercs (1o npunuumy Jle-1llarense) u
CIHpaJIb UCTIAPATCS MEHEe UHTEHCUBHO. Tak mu 310?

TecToBoe 3aganue Nel

1. ITo nanabM [ITA 1 KOHIIGHTPAIIMOHHBIM 3aBUCUMOCTSIM TEIUIOBBIX 3(h(PEKTOB MOCTPOUTH T-X (Pa3oByrO
auarpaMmy OMHApHOM cUCTEMBI (JaHHbBIE MPUIIAraloTCcs).

2. IlpemnoxxuTe METOABl CHHTE3a KOHKPETHOM OWHapHOW (a3bl ¢ ydyeToM HMEIOUIEHCS B JUTEpaType
uH(pOpMallUM O JAaHHOM KOHKPETHOM OuHapHOW Auarpamme (JIUTEpaTypHBIM MOUCK OCYIIECTBIISAETCS
CaMOCTOSITEIILHO).

TecroBoe 3axanue No2

1. C yyetoM yKa3aHHOH IpernojaBaTeleM HEMOJEKYJSIPHON TBEpoil ¢a3bl MpeqIoKUTh ONTUMATbHBIN
Croco0 ee OYUCTKHU PA3IMYHBIMUA U3BECTHBIMH BaM METOJIaMHU.

2. C y4eToM yKa3aHHOTO IMpernojaBaTelieM COEIWHEHHUs, KOTOPOe B JIIOOOM arperaTHOM COCTOSIHHH
SIBJISIETCSI MOJICKYJISIPHBIM TPEJIOAKUTH ONMTUMAIBHBIA CITOCOO OYMCTKHU U BBIJCJIICHUS TOTO COCIMHEHUS
B MAKCUMAaJIbHO YACTOM BHUJIE€ C UCIIOJIb30BAHUEM PAa3JIUYHBIX U3BECTHBIX BaM METO/IOB.

TpeboBaHUSA K BbINOSIHEHUIO 3a4aHWI (MK WKanbl 1 KpuTepun oueHnBanust KP)

KPUTEPHUI ONEHUBAHUS KOHTPOJIBHOM PABOTBI

OTJIMYHO X0po110 YIOBJIETBOPUTEIbHO | HEYJAOBJIETBOPUTEJIHLHO
Bcectoponnee, [TonHoe 3HaHME 3HaHue yuebHoro | OOHapyXuBarOTCS
CHUCTEMATUYECKOE U yueOHOro Marepuaia, MmaTtepuaiaB o0beMe, | CyLIECTBEHHbIE
ri1y0OKOe 3HaHue OCHOBHOM HEeoOXonuMoM Uil | MpoOebl B 3HAHUAX
yuyeOHOro MaTepHaia, | peKOMEHJOBAaHHOM K JaJIbHENIIEro OCHOBHOTI'O y4eOHOT0
OCHOBHOW U 3aHATHIO. OCBOCHMS marepuana,
JIOTIOJIHUTEIbHON OOymaromuiics JUCLUIUIMHBL, 3HAKOM C | JIOIyCKarOTCs
JUTEPaTypHI. MMOKa3bIBA€T CUCTEMHBIN | OCHOBHOM MPUHIAITAATEHBIE
[IposiBnenue XapaxkTep 3HaHUH 10 JUTEPATypPO, OLIMOKM IIPU OTBETE
TBOPYECKHUX JUCHUIUIMHE(MOIYJIII0) U | pEeKOMEHI0BaHHOM K Ha BOMPOCHI.
CIOCOOHOCTEH B CIOCOOCH K 3aHSATHIO.
ITOHUMAaHWH, U3JI0KEHUN | CAMOCTOSITEIBHOMY OOymarommiics
Y MCTIOJIb30BaHUU MIOTIOJHEHHIO U JIOITyCKaeT
y4e0HOTO OOHOBJIEHUIO B X0JI€ MOTPEUTHOCTH, HO
IPOrPaMMHOIO JalbHeNIe yaeOHoM obmamaer
Marepuana. paboThl U HE00XOIUMBIMU

npoQeccCHOHaTBHOM 3HAaHUSIMH T10]T

NeSITEIbHOCTH. PYKOBOJICTBOM

IIPENOIaBaTeNsl.
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10.
11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

26.
27.

28.

29.
30.

20.2. NMpomexyTo4yHas aTTecTauums

MNpomexyToyHasa aTtTectauusa (3a4yeT) Mo AUCLMMIMMHE OCYLLECTBSAETCA C MOMOLbIO CneayoLmx
OLIEHOYHbIX CPEeACTB

Mepe4vyeHb BONPOCOB K 3a4eTy:

YcnoBus U KpUTEPUY TOMOT€HHOI'O PAaBHOBECHS

KoHcTaHTa TOMOT€HHOTO PaBHOBECHSI U €€ CBA3b C XMMUYECKUMH ITOTEHIUATAMHA KOMIIOHEHTOB,
NapUUaJbHBIMU JaBICHUSAMU U KOHLIEHTPALUSMU BEIIECTB

I'ereporennsle (pa3oBble paBHOBECHS B IByXKOMIIOHEHTHBIX CHCTEMax. Y CIIOBUS F€TEPOr€HHOrO
paBHOBeCHSI.

da30Bble paBHOBECHS B OJHOKOMIIOHEHTHBIX cucTeMax. KpuTuueckue Touky U TOUKU Tpex(azHOro
paBHOBeCHSI.

da3oBble AUarpaMMbl OJHOKOMIIOHEHTHBIX CHUCTEM Ha HEKOTOPBIX MpUMepax (MpeyIokKUTh CAMUM).
da3oBas quarpamMma BOJbI

da30BbIe IEPEX0bl B OJHOKOMIIOHEHTHBIX U KBa3HOJHOKOMIIOHEHTHBIX CUCTEMAX IPU BBICOKUX
NaBJIeHUAX. JlnarpamMmma coCTOSIHUS BOJIBL, yIiiepoia, HUTpuaa 0opa, KpeMHMsI, raJljius, uepus (¢
KPUTHYECKOU TOYKOHN)

[IpaBuio ¢a3 'ud6ca (BBIBOA U IPUMEHEHUE; IPUMEPHI)

Kunkue kpucraibl, UX CTPYKTypa, CBOWCTBA, Kinaccudukanus. @a3oBble JuarpamMmbl ¢ y4acTHEM
KHUJIKUX KPUCTAJIJIOB.

dazoBbie npeBpameHns 1 u 2 poaa mo DpeHdecty. PekoHCTpYKTHBHBIE U 1eOPMALIMOHHBIE TIpe-
BpaileHus 1o broprepy

JIByXKOMITOHEHTHBIE CUCTEMBI: THarpaMMbl C PacCIOSHUEM B JKUIKON (aze.

JIByXKOMIIOHEHTHBIE CUCTEMBI: IBTEKTUUECKHE quarpammbl. [[oHATHE O BBIPOKAECHHON IBTEKTHUKE.
Perporpannslii conuayc.

OcobeHHocTH KpUBO TMHUU JTUKBUAYC. PeTporpanusiii tukBuayc. Ypasuenue Llpenepa.
JIByXKOMIIOHEHTHBIE CUCTEMBI: HENPEPBIBHBIN Pl TBEPABIX PACTBOPOB. Y CIIOBUS HENPEPBIBHON
pacTBopuMOCTH. J[MarpaMMbl ¢ MUHIMYMOM U MakCUMyMoM. Y paBHeHue Ban-Jlaapa.
JIByXKOMIIOHEHTHBIE CUCTEMBI: CUCTEMBI C IPOMEKYTOUHBIM coeluHeHneM. [leputexkTnyeckue u
JMCTEKTUYECKHE TuarpaMMel. Y paBHeHue Barnepa-Bunanga. [IpoGiema nanbToHHI0B U OEpTOUINIOB.
JIByXKOMIIOHEHTHBIE CUCTEMBI: (pa30BbIE€ AUATPAMMBI C UCKIIOUUTEIBHO TBEP10(ha3HBIMU
IIPEBPAILEHUSAMH.

Metoasl uccnenoBanust T-X — quarpamm. [HoHsTre GU3MKO-XUMUUECKOTO aHATIU3a.

Tepmorpadus. AuddepenunanbHo-TepMudeckii aHaIU3 KaK YaCTHBIN citydyail Tepmorpaduu

P-T — nuarpamMmbl IByXKOMIOHEHTHBIX CUCTeM. OCHOBHBIC TTOHSITHS.

TensumeTpruuecKkne METOAbI UCCIEJOBAHNS.

OcobenHoctu (a30BbIX AUAarpaMM B TPEX- 1 MHOTOKOMIIOHEHTHBIX CUCTeMax. TpHaHTyIsALus.
KBa3uOuHapHbIe 1uarpamMMsl.

OcobeHHOCTH (ha30BBIX JUATPAMM «anMa3ononoousx» coenunenuii (A""BY) u coorsercTByrommx
IIPOMEXKYTOUHBIX COETUHEHUM.

Crioco0bI pocTa KpUCTAIOB U BEIOOP 3TUX CIIOCOOOB B 3aBUCHMOCTH OT (pa30BBIX TMAarpaMM U CBOWCTB
I0JIy4aeMOro KpHucTasuia

P-T nnarpamMmbl. OCHOBHBIE ITOHATUS

CriocoObl OUUCTKH OPraHUYECKUX COEIMHEHUH U (PU3UKO-XUMUYECKHUE OCHOBBI TAKOW OYMCTKU
OCOOEHHOCTH OTKJIOHEHHSI OT CTEXHOMETPHH M TOUCUYHBIC Ie(eKThI KPHCTAIIOB HEOPTaHUIECKUX /
OpraHMYecKuX (Ha BHIOOP) BEIIECTB

Crexnoo0pa3Hoe COCTOSTHUE BEIIECTBA M €T0 OCOOCHHOCTH

T-X — ceuenus (azoBbIX quarpamMm. BrnusHue napnenus. bunapHbie tuarpaMMsl “KUIKOCTb — Hap”.
[TonsiTue azeorpornHoro cocraBa. CmenieHne a3eo0TponHoN TOUKU. OTKIOHEHUS OT U€aTbHOCTH
MeTobl cuHTe3a KOHIEHCHPOBAHHBIX (a3 ¢ MPEIM3UOHHO 33JJaHHBIM COCTAaBOM Ha OCHOBE U3BECTHBIX
(ha30BbIX AUarpaMM B OPraHUYECKMX U HEOPTAaHUYECKUX CUCTEMAax

Metos BCiOMOraTeIbHOIO0 KOMIIOHEHTA B UCCIIEA0BAaHUAX (ha30BbIX JHarpaMM

Meto/ BCIOMOTraTeIbHOIO KOMIIOHEHTAa B CUHTE3€ COCIMHEHUI 3aJaHHON HECTEXHOMETPUHU
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IIpumep KUM Kk Tekyuieil arrectanuu (3a4er)

YTBEPXJIAIO
3aBeayromuii kadeapoii o01eld 1 HEOPraHMIECKON XUMUHU
JI.x.H. Ipod. B.H. Cemenosn

HanpagJieHue NoAroTOBKU/CieHAJILHOCTD
«Xumuay (Xumusg 1O OyanaMeHTaabHas U IPUKIAIHAS XUMUS)
Jucounimaa  b1.B.J1B.03.02 — ®u3nko-XxMMHUYECKU aHAJIU3 B HEOPIraHUYECKOM MaTepUaioBEEHUN
®opma 00ydyeHHs]  OYHOE
Bua konTposas 3a4eT
Bua arrecrauun [IPOMEKYTOYHAs

KouTpoasHo-u3MepurenbpHbiii Mareprai Ne 1

1. Ocnossl JITA u xanopumerpun. CXoJICTBO U pa3iInyue METOJIOB.
2. OcobeHHoOCTH HccieoBaHus (a30BbIX pABHOBECUH B CUCTEMAX CO CKIIOHHOCTbIO 00pa30BaHus
CTEKOI.

IIpenonaBareJn: A 1O. 3aBpaxxHoB

13



MeToauuyeckue maTepuanbl, onpegensilowme npoueaypbl OLeHMBAHUA 3HAHUW, YMEHUN,
HaBbIKOB U (UNK) onbiTa AEATENbHOCTU, XapaKTepusylwux 3Tanbl (popMUMpoOBaHUA

KOMMNeTeHUnNn

OueHKa 3HaHWN, YMEHUA N HABLIKOB, XapakTepusyowasa 3Tanbl OpMMPOBaAHUA KOMMNETEHLUMI B
paMKax U3y4yeHus AMCLMNINHBbI OCYLLLECTBMAETCS B XOAE TEKYLLEN N NPOMEXYTOYHON aTTecTauui.
Tekywaa arrectauusa npoBOAUTCA B COOTBETCTBUM C [lonoxeHnem O TeKkywen aTTectauum

obyyvaowwmxca  no

nporpammam

BbICLLUEro

o6pa3oBaHusi

BopoHexckoro

rocyaapCcTBEHHOro

yHuBepcuTeTa. Tekywas aTtTectaumsa npoBogutcs B (DOPME MUCbMEHHBLIX KOHTPOSbHbLIX paboT u
NPaKTUKO-OPUEHTUPOBAHHbIX 3aAaHuii. KpuTepun oLeHnBaHWs NpUBEAEHbI BbiLLE.

MpoMexyToyHas aTTecTaums NPOBOAMTCS B COOTBETCTBUM C [TONOXEHMEM O MNPOMEXYTOYHOW
aTTecTauumn obyyaoLwmxcsi No NporpaMmmam BbicLLero o6pa3oBaHus.

KOHTpONbHO-U3MepuTenbHble  MaTepuanbl

NPOMEXYTOYHON aTTecTauuyM BKIoYalT B cebs

TeopeTndecCknue BOMPOChl, MNO3BOofiAKOWME OUEHUTb YPOBEHb MOJTYHEeHHbIX 3HaHUN U npakTn4eckoe
3agaHune, no3BondLuiee oueHnTb CTENEHb CCbOpMIApOBaHHOCTVI yMeHVIVI N HaBbIKOB.
I'Ile OoLueHnBaHUN NCNOJIb3YKTCA KaydeCTBEeHHble LiKalibl OLEeHOK. KleTepvm oueHnBaHUA npuBepneHbl

BbILLE.

Tpe60oBaHuA K BbINOMHEHUIO 3aA4aHWUN, WKarbl U KPUTEPUM OLIEHUBaHUA

KPUTEPUI OIEHUBAHUSA 3AUETA (YCTHBIA OITPOC)
3auer 3auer 3auer He3auer

Bcectoponnee, [TonHoe 3HaHME 3HaHue yuebHoro | OOHapyX HUBarOTCA
cucTeMaTH4YecKoe U yueOHOro Marepuaia, Marepuaga B o0beMe, | CyLIECTBEHHbIE
ri1y0OKOe 3HaHue OCHOBHOM HEOOXOoIMMOM il | poOebl B 3HAHUAX
yuyeOHOro Matepuaia, PEKOMEHI0BAaHHOH K JaTbHEHNILEero OCHOBHOTI'0 y4eOHOT0
OCHOBHOU U 3aHATHIO. OCBOEHHUS MaTepuaia,
JONOJHUTEIbHOM OOymarommiics JUCLHUIUIMHBL, 3HAKOM | JIOITyCKAOTCS
JINTEpaTyphl. MMOKa3bIBAET CUCTEMHBIN | C OCHOBHOU MPUHLUITHAIBHBIE
[IposiBieHnE TBOPUECKUX | XapaKTep 3HAHWH MO JUTEPATYpPOH, OLIMOKM IpU OTBETE

CITOCOOHOCTEN B
MMOHUMAaHUH, U3JI0KEHUN

TUCIUTITHHE(MOIYIIO) U
CHocoOeH K

PEKOMEHIOBAHHOM K
3aHATUIO.

Y UCIIOJIb30BaHUU CaMOCTOSITEIEHOMY OOymaromuiics

y4e0HOT0 MPOTPaMMHOTO | TIOTIOJIHEHUIO U JIOITyCKaeT

MaTepuaa. OOHOBJICHHIO B XOJIe MTOTPEIIHOCTH, HO
JanbHenIe yaeOHoi oOmnagaer
paboThl 1 HEO0OXOTUMBIMH
npodeccuoHaTBFHON 3HAHUSMH T10]1
JeSITeITBHOCTH. PYKOBOJICTBOM

npernoaBaTersl.

Ha BOIPOCHI.
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JIUCT COI'JIACOBAHUI

PABOYAS I[TPOTPAMMA YYEBHOU JIMCLIUTIMHBI

Hanpagaenue/cnennaasnoctb: Hanpasnenuve 04.03.01 Xumusa
(TeopeTuyeckasa v akcnepumMeHTanbHasg XMMusa o4yHas)

Jucnununa 51.B.[0B.04.02- Tepmuyecknin aHanus B XumMum n MmatepuanoseeHumn

IMpoduiab NOAroTOBKHU
TeopeTuyeckas u aKcnepMMeHTanbHas XumMmus (akagemMmniecknin bakanaBpuar)

dopma o0yueHus: IHEBHOE OYHOE O0yueHue

V4eOHBbIi TOI; 2020-2021

OTBeTCTBEeHHBIN HCIIOJTHUTEID:

3aBenyronuii kageapsl 00IIel 1 HEOPraHUIECKOW XHMHH npo¢. Cemenor B. H.
HUcnonnuresn:
[Ipodeccop kadenpsl oOIIIEH 1 HEOPraHUUECKON XUMUU 1.X.H. 3aBpakHoB A.1O.
_._ 20
COI'JTACOBAHO
Kyparop OOII BITO
10 HAIPABJICHUIO/ CTICIIUATLHOCTH .20
noonuch pacuughposxa noonucu
3aB.otaenom obcmyxuBanusa 3Hb . 20
noonuch pacuughposxa noonucu

[Tporpamma pekomennoBana: HMC xumudeckoro dakynbreta BI'Y «20.03.2020», mpotokos Ne3
(Haumenosanue Gaxyromema, CMpPYKMypHO20 NOOPA3OeLeHUsL)
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