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MNMHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBegyowmin kapegpomn
Obuweli u HeopeaHu4YeckoU xumuu

,
LA st
f-iﬂ/ 31.08.2019r.

PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNNUHBI
51.B.[]B.03.02 — ®u3uko-xumMu4ecKull aHasu3 8 Heop2aHU4YeCKOM MamepuasioeedeHuu

1. Kog u» HaumMeHoOBaHMe HanpaBleHus noaroToBku/cneumnanbHOCTU:

04.05.01 «Xumugay (Xumua O dyHoameHTanbHag v npuknagHag Xxvumus)

2. Mpodcdunb noaroroBku/cneymanmnsayus:

dyHaamMeHTanbHast Xumus B npocpeccroHanbHoM ob6pasoBaHum

3. KBanudumkauusa BbinyckHuka: Xumuk. [NpenogaBarens XuMmnm

4. ®dopma oby4eHusa: O4yHasg

5. Kachepgpa, oTBevalLwasn 3a peanmsaumio QUCLUNIINHBI:
kadegpa obLien n HeopraHM4YeCKom XMMUn

6. CoctaBuTENnM NporpaMmmbil:
3aBpaxHoB AnekcaHap KOpbeBMY, JOKTOP XMMUYECKUX HAYK, JOLEHT

7. PekomeHpgoBaHa: HMC xumunyeckoro cakynbteTta BIY «18.04.2019», npoTokon Ne4.

8. YuebGHbIn roa: 2019/2020 CemecTp(bl): 5



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Llenamn ocBoeHus y4ebHON ANCLMNINNHBI SBNAOTCS:

Llenb  wm3yyeHuma  gucumnnuHbl  «PUBMKO-XMMUYECKUA  aHanmM3 B HEOPraHM4eckom
mMaTtepuanoBegeHMn» COCTOMT B O3HAKOMITEHWM CTYOEHTOB C OCHOBHbIMU  (QU3MKO-XUMUYECKUMM
YCNOBUSIMA peanu3auum roMOreHHbIX M reTepOoreHHbIX paBHOBECUMMW, 3adavaMy PU3NKO-XMMUYECKOro
aHanusa, (a3oBbIMW guarpammamu, C HaCTOATENbHOM HeOOXOOMMOCTBIO MCMOMb30BaHMS (a30BbIX
anarpamm (®[1) B 3agavax cuHTE3a OyHKLMOHAmNbHbLIX MaTepuanoB U NopsgkomM mucnonb3osaHms df B
3TUX Lensix.

3agaun y4ebHOM OMCUMNITNHDI:

- U3yYEHUNE YCINOBUIN FOMOrEHHbIX W reTEPOreHHbIX PAaBHOBECUI;

- (bopMumpoBaHMe NoHUMaHWs Lenen 1 3agad (or3nKo-XxMMMYecKoro aHanmaa PaccmartpuBaeTtca
Knaccudukauma OCHOBHbIX TUMOB (ha3oBbIX AnarpaMm B GUMHAPHBIX M TpUapHbIX cuctemax. Mayyatorca
0COBGEHHOCTU Amarpamm, B KOTOPbIX peanuayroTcsa dasbl, Hambornee nepcnekTuBHbIE C TOYKU 3PEHMS
COBPEMEHHOro MartepuanoBedeHus. YOensetca BHMMaHME BOMpPOCaM CUHTe3a Takux a3
(monynpoBOAHMKKN, HEOPraHN4eckne NonMMepbl 1 T.M.) C y4eTOM 0COBeHHOCTEN ha3oBbIX AMarpamm.

10. MecTo yyebHOM AncUMNIUHBLI B cTpyKType OOI:
Ovcumnnuubl no Boibopy C1.B.[1B.3

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnnuHe/MoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIE C NaHUPYEMbIMU pe3ynbTaTaMM OCBOEHUsi o6pa3oBaTenibHOMN
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Koa HassaHne komneTeHummn Kopa(bl) WupukaTop(bl) MnaHupyemble pesynbTaThbl
00y4eHus

MKB- CrnocobeH nmpoBoauTh cOOp, MKB- | ObecnieunBaer coop | 3HaTb: rae (6ubnuroteyHble

1 CHCTEMATH3AIMIO U KPUTHYECKHUI 11 Hay4yHOM, TexHmueckoii u | 6a3bl, 6asbl Research Gate

aHaJIN3 HAyYHOM, TEXHUUECKOH 1 mateHTHOl  mHQopMarum, | M T-A.) W Kak (nporpammbi,

kntoyesble croea, DOl wu
T.4.) NpOU3BOAUTCHA MOMCK
UHpopmauun.

YMeTb: OTbICKMBATb HYXHYIO
WHopmaunio U nuTepaTypy
3a KOPOTKOE Bpems.

MaTEeHTHOHN WH(OpMAITUH,
HE0OXOIMMOH ISl pelIeHuUs
HCCIIEIOBATENIbCKHUX 32124
XUMHYECKOH HAITPaBIIEHHOCTH

HEOOXOMMOM [UISl peIIeHUsS
UCCIIEIOBATEIILCKHX 3a1a4
MKB- 5
12 | CocraBnser aHamMTHYECKUI
0030p coOpaHHOW HAyYHOH,

TEXHHYSCKOM M NaTEHTHOM
WHPOpPMAIUK 10 TEMaTHKE

BnapeTb: HaBblkaMKn noucka
N n3BneyvyeHuA MH(bOpMaU,VIVI

HCCJIEN0BATEILCKOTIO B cpefe Internet.
MPOeKTa
MKB- | Crnocoben manuposath padory u | MKB- | Cocraiser oOmuii  1uian | 3HaTb: OCHOBBI
2 BEIOHMpATh aJIeKBATHBIE METO/IBI 21 HUCCIENOBAaHUA U JeTalibHble | MNTaHNpOBaHUA ©  BeAeHUA
pelIeHus Hay4HO- IUIAHBI OTJETBHBIX CTaauil, | XMMUYECKOTO SKCNeprMeEHTa.
HCCIIeI0BATENIbCKHX 33124 B YMeTb:  CamOCTOATENbHO
. paspabaTtbiBaTb nnau
00J1aCTH aHAIMTUYECKOM,
. . 3KCMEepPUMEHTa C y4eToM ero
(hu3UIECKON, HeopraHuecKoli, netanei.
OpPraHUYECKOU U MOJTMMEPHON Bnagets: pPACUETHBIMM
XUMHUH meTogamu peLueHns
2.2. chopmynupoBaHHbIX 3agau

Bri6upaer
OKCIICPUMEHTAJIBHBIC 1
PacYeTHO-TEOPETUUECKUE
METO/IbI PCIICHUA
IIOCTABJICHHBIX 3a1a4.




MNKB- Crioco0OeH Ha OCHOBE OrK- | Cucremarusupyer 3Hatb: 4TO0 Takoe HUP u
3 KPUTHUYECKOTO aHaJN3a 31 unopmanmio, nonyuennyto | HAWOKP v pasnnyHbie
pesynsraroB HUP u HUOKP B xome HUP u HHOKP, | PoOHABI, 3HaTb, Kak
OLIEHHBATh MEPCTIEKTHBBI UX aHaIN3HpPyeT ee y | COCT@BINACTCA  3asBka  Ha
NPaKTHIECKOTO IPUMEHEHHS U COMNOCTABIIAET ¢ | PanT.
MpoA0IDKEeHUs paboT B obnacTu JUTEPaTYPHBIMHU TaHHBIMU. Ymers: OcytuecTanah
" . NouckK ¢doHaoB,
aHATUTHICCKON, (DH3MIEeCKOH, 32 duHaHcupylowmx  HUP  n
HEOPraHW4YECKOM, OPraHnYEeCKON 1 Ompernemnsier  BO3MOXHBIC | HYUOKP 8 cpeae MHTEpHEHT.
MOJIMMEPHON XUMHU HampaBleHUs  paboT ¥ | BnageTb: CMOCOBHOCTb
HEPCIEKTHBEI npeaBuaeTb pasBuTue
HPaKTHIECKOTO pesynbtatoB  paboTbl B
NpUMEHEHMs TOJyYeHHBIX | AdrbHENLIen nepcnekTrae.
pe3yJIbTaToB

12. O6bem gucumnnuHbl B 3a4eTHbIX egnHuLlax/yac — 72/2.

Popma NpoMeXYyTOHYHON aTTeCcTaLMnU(3avem/sxk3amer) 3a4€T

13. TpyaoeMmkocTb No Buaam yuyebHon paboTbl

TpygoemkocTb
Bupg y4ebHol paboTbl Bcero 1 Mo CeMGZCTpaM
Ne cemecTpa Ne cemecTpa
KoHTakTHast pabota 54 o4
Nekunn 18 50
npaxkTuyeckune 36
B TOM ymcne: nabopartopHsle 102
KypcoBasi pabota
CamocTtosaTenbHas paborta 18 18
lMpomexyToyHasa atTecTaums 3aK 3aK
WToro: 72 72
13.1. CopepxaHue AUCLUUNIIUHbI
Ne HanmeHoBaHue pasgena
CopepxaHue pasgena guCumnimHbl
n/n AVNCUNNINHDI
1 2 3
1. Nekumn
MNoHaTHMe paBHOBECUA. PaBHoOBecune u
TepMoaVHaMuKa: YCIIOBUS U KpUTepun
rOMOreHHoro paBHoBecus.
11, BeseneHune. lomoreHHoe u KoHcTaHTbl romoreHHoro pasHoBecus (Kp, Kc U Ky)
reteporeHHoe paBHoOBeCUA. N NX CBA3b C XMMUHYEeCKNMK NoTeHuymnaramm
KOMIMOHEHTOB, NapunaribHbIMX JaBliEHUAMAU U
KOHUEeHTpaumnamu sellects. Kpntepum pasosoro
PpaBHOBECUA B reTeporeHHbiX cCuctemax.
®dasoBble paBHOBECUA B OAHOKOMMNOHEHTHbIX
1.2. ®dasoBble paBHOBECKA B cucremax. KpI/ITVI'-IeCKVIe TOYKHU n TOYKHU

OAHOKOMMOHEHTHbIX CUCTEMaX

TpexdasHoro pasHoBecus. [Npasuno das M'mbbcea.




dumandeckne n XMMMUYECKUE CBOMCTBA BELLECTB

npu BbICOKMX [AaBneHusix. Bbicokobapuyeckue
OcobeHHOCTN HEKOTOPbIX
(hazoBble nepexodbl. [uarpammbl  COCTOSIHUSA
KOHKPETHbIX (pa3oBbIX AuarpaMmm
1.3. BOAbI, yrnepoga, Hutpuga 6opa, KpeMHusa, rannms,
OLHOKOMMOHEHTHbIX cuctem. dasbl y y
- uepus  (C  KpuUTUYEeCKOM  Toukown).  Kugkue
BbICOKMX AaBMeHUMN.
KpucTannbl.
"eTeporeHHble (ha3oBble paBHOBECUSA B BUHApPHbIX
cuctemax. T-x (pasoBble pguarpammbl.  T-X —
avarpaMmmbl C paccrioeHMeM B Xuakon dase,
anarpaMmma 3BTEKTUYECKOro Tuna. YpaBHeHue
UWpepnepa w©n ero aHanui. Kpuockonuyeckoe
npnbnumxeHue.
das3oBble paBHOBeECKS B g
PeTporpagHbin  xo4  KpuBbIX — nukBugyca MU
1.4. | BBYXKOMMOHEHTHbIX CUCTEMAX.
g conuayca. MpunyrHbI BO3HWKHOBEHUS
MpMUTUBHBLIE B3aMOOENCTBUS.
peTporpagHocTu.
OrpaHnyeHHasi 1 HeorpaHM4eHHasi pacTBOPUMOCTb
B TBepaon dase M COOTBETCTBYHLUME TUMbI
dasoBblx Auarpamm (d.4.). YpaBHeHne Bah-
JTaapa.
MeputekTnyeckas Amarpamma Cc obpasoBaHWEM
OrpaHMYeHHbIX TBEpAbIX PacTBOPOB.
dazoBble AanarpamMmmbl c obpasoBaHnem
coeanHeHUN. [UCTEKTUYECKUIN, NEPUTEKTUYECKUN,
dasoBble paBHOBECKSA B N CUHTEKTUYECKUM TUMbl (pa3oBbIX AuarpamMmm.
1.5 | BBYXKOMMOHEHTHBIX CHCTEMAX. YpaBHeHue BarHepa — BunaHga n bpebpuika.
" | CnoXxHble B3anMogencTasmsa ¢ CoBpeMeHHbIM B3rNsg Ha Npobnemy ganbTOHMOO0B
obpasoBaHMEM NMPOMEXYTOYHbIX a3 | n bepTonnnaos.
[varpammbl ¢ npeBpaLLleHnsamMn B TBepaon gpase.
dasosble npeBpalleHus 1 n 2 poga no
OpeHdecTy. PEKOHCTPYKTUBHbBIE U
aedopMaunoHHble npespalleHuns no broprepy.
dasoBble paBHOBECKSA B TepHapHble ha3oBble guarpammMbl U X OCOBEHHO-
1 6. | TPEXKOMMOHEHTHBIX CUCTEMaX, & ctn. (T-X)- anarpammbl TepHapHbix cuctem Cegno
" | Takke B cuctemax ¢ 6onbLuen Kak npumep crneundukn TPOWHbIX Auarpamm.
KOMMOHEHTHOCTbIO. [Mpumepbl.
1 2 3
[MpakTnyeckne 3aHATUA.
TeH3nmeTpudeckne MetToabl UccrefoBaHnS.
OuHamunyeckune n ctatndeckne metoasl. Macc-
MeToabl nccnegoBaHus asoBbIX y
CMEKTPOMETPUS, MAHOMETPUYECKUA N HYMb-
2.1 | gnarpamm (®L1). Mpsimbie meToabl. -
MaHoMeTpuyeckun metogbl. Meton
BCNoMoraTesibHOro KOMMOHeHTa B UCCrneoBaHUsX
dra3oBbIX Anarpamm.

29 KocBeHHble MeToAbl UCCeaoBaHusa | OnekTpodumsnyeckme, gunaTtomeTpmyeckme,
Trea NUKHOMETPUYECKNEe 1 Np. METOAbI UCCIIEL0BaHUA.
MeTofbl HanpaBneHHOro cuHTe3a T-X — cedeHnd (pasoBbix gnarpamm. BnvsaHue

a3, MMerLmnxX 3amMeTHble AaBneHus | agasneHus.MeTtobl CMHTE3a KOHAEHCUPOBaHHbIX
o 3 | PABHOBECHBIX HAChILIEHHbIX NApOB ¢a3 ¢ Npeyn3MoHHO 3a4aHHbIM COCTaBOM Ha

CcOOCTBEHHbIX KOMMOHEHTOB.
3HayeHne OaHHbIX 0 ha3oBbIX
anarpammax

OCHOBE M3BECTHbIX pa30BbIX Anarpamm B
OpPraHNYeCcKMUX U HEOPraHMYEeCKNX CUCTEMaXx.
HekoTopble pekoMeHaaummn B CUHTE3e




COEAVHEHWIA 3aaHHON HECTEXUOMETPUMN.

MeToabl HanpaBlieHHOIro CMHTE3a

MeToa BcnoMmoratesfibHOro KOMMNOHEHTA B CUHTE3€E

2.4. | pas n perynuposaHue
a3 3ajaHHOro cocTtaBa M CTPYKTYpbI.
HEeCTeXMoOMEeTPUN ManoneTy4mnx gas
BuHapHble anarpammbl “XngkocTb — nap”.
lMoHATMe a3eoTponHoro coctasa. CmelleHne
MeToab! pasgenenuns xngkux das ¢ | azeoTponHon Tovkn. 3akoHbl KoHoBanosa un
2.5. | ydeTOM AaHHbIX O (ba30BbIX Bpesckoro. OTKNOHeHUs pacTBOpPOB OT
anarpamMmmax naeanbHOCTU. BEpXHASA U HMKHAS a3e0TPOMNHble
Toukn. Kputepun Penpgnuxa—Kuctnepa u ero
CBA3b C ypaBHeHnem 'mbb6ca — [iorema.
MeToab! pasgeneHns U O4YNCTKU MeToab! CENEKTUBHOIO pacTBopeHnsa n donoTtaumnm
2.6. | TBepabIX ha3 C y4eTOM JaHHbIX O B Cry4ae retepodasHon cuctembl. TpaHCNopTHbIE

¢ra3oBbIX gnarpammax

XMMn4eckmne metToabl

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUMX

Ne

n/n

HanmeHoBaHue pasgena
ANCLUUNIINHbI

Buabl 3aHATMI (YacoB)

Jlekum

CamocTosATenb,
Had
paboTa

Mpaktu- | JlTabopaTopHbI
yeckue e

Bcero

BeeneHue. lomoreHHoe un
reTeporeHHoe paBHOBECUS.

0 0 3 6

dasoBble paBHOBECKS B
OAHOKOMMOHEHTHbIX
cucTemax

OcoBeHHOCTN HEKOTOPbIX
KOHKPETHbIX 0a30BbIX
anarpamm
OLHOKOMMOHEHTHbIX CUCTEM.
dasbl BLICOKMX JABIIEHUN.

dasoBble paBHOBECKSA B
ABYXKOMMOHEHTHbIX
cuctemax. [pMMnTUBHbIE
B3aMMOOENCTBUS.

dasoBble paBHOBECKSA B
ABYXKOMMOHEHTHbIX
cuctemax. CnoxHble
B3aMMOOENCTBUSA C
obpa3oBaHneMm
NPOMEXYTOYHbIX a3

dasoBble paBHOBECKSA B
TPEXKOMMOHEHTHbIX
cucTemax u B cuctemax c
OoonbLuen
KOMMOHEHTHOCTbHO.

MeToap! nccrnegoBaHms
daszosbix gnarpamm (PL).
MpsimMble MeToAbI.

KocBeHHble meToabl
nccneposanus O




MeToab!l HanpaBnNeHHOro
CUHTE3a (has, UMeroLLnX
3aMeTHble JaBneHus
pPaBHOBECHbIX HACbILLEHHbIX
napoB COBCTBEHHbIX
KOMMOHEHTOB. 3Ha4YeHne
AaHHbIX 0 ba30BbIX
anarpammax

MeToabl HanpaBneHHOro
CUHTe3a has 1

10 | perynupoBaHue 0 6 0 0 6
HecTexmomeTpum
MarnoneTty4ux a3

MeToab! pasgeneHus
Xngkux pas c yyetom
AaHHbIX 0 ba30BbIX
Anarpammax (P4)

11

MeToab! pasgeneHuns u
12 | ouncTkM TBEPAbLIX a3 C 0 6 0 0 6
y4eToM faHHbIX 0 P[]

UTtoro: 18 36 0 18 72

14. MeToan4yeckue ykasaHmMAa Ans ody4aroLWmnxXcAa No 0OCBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu obyyarouumMcs o 0C80EHUK OuCUUMNIUHbI: paboma ¢ KOHCrekKmamu fiekyud,
rnpe3eHmayuoHHbIM MamepuarioM, 8bINOIHEHUE rpakmu4yecKux 3adaHuli, mecmos, 3adaHuli
mekKywelt ammecmauyuu u m.o.)

OpraHusaumsa M3y4yeHus AMCLUMNNUHbLI NpeanonaraeT:
e 13y4YeHNe OCHOBHbIX W JOMNONHUTENBHbIX NNTEPATYPHbIX NCTOYHUKOB;
e BbIMNOSIHEHNE NMPAKTUYECKOro 3a4aHus;
e TEKyLLUWN KOHTPOIIb YCreBaeMoCTh B (popMe YCTHOro onpoca 1 3almTbl pedepaTtos No
OCHOBHbIM pasgenam ANCUMNINHBI.

15. lNepeyeHb OCHOBHOM WU [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

HeobOXoaUMBIX O OCBOEHUSI ANCLMUNIIUHBI (Crucok numepamypbl 0GhopMIASIEMCSs 8 COOmeemcmeuu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obujasi CK8O3Hasi Hymepauyusi 0515 ecex sud08 UCMOYHUKOS)

a) OCHOBHasi JIMTepaTypa:

No i/t HcTounnk
XanpgosHuam K.A.®a3oBble AnarpaMmbl reTeporeHHbIX CUCTeM C TpaHchopmaumamm /
1 K.A. XangosaHnan. — HoBocnbupck: MH-T HeopraHmnyeckomn xummmn CO PAH, 2004. - 382

C.
0) 10MOJIHUTEJIbHAS JINTepaTypa:

Ner/n HcTounuk
Du3uueckasn Xumus Mamepuanos u NPoYeccos d1eKmpOoHHOU MEeXHUKU. yieOHoe
nocobue Yuebnoe nocodue a5 BY3’0B o HampasieHnuio crenuaibHocTd " Xumus'" /

2 .M. KyBminnnukoB, 3.M. DifbatoBa. - M31. MOCKOBCKOT0 rocyIapCTBEHHOTO
OTKpeITOTO YHUBepcuTeTa, 2011 r. C.80

3 Tonkos E. HO. ®a3oBbie nuarpammsbl coequHeHN Tpu BhicokoM naBiienud. /E. FO.
Tonkos. - M.: Hayka, 1983 — 208 c.

4 3nomanoB B.I1. P-T-X nuarpamMMel cocTostHHSI cucTeM MeTalll — XanbkoreH / B.IL.

3nomanoB. — M.: Hayka, 1987. - 178 c.



http://www.knigafund.ru/authors/28186
http://www.knigafund.ru/authors/28276

I'nazo6 B.M./ Xumuueckas mepmoounamura u gpazosvie pasrnosecus / B.M. I'1azo8,

> JIL.M.Ilasnosa: 2-e uzo., nepepa6. u oon. — M.: Memannypeus, 1988 — 325 c.
Dedopos I[1.U. Owubku npu nocmpoenuu Ouazpamm coCmosiHus O80UHbIX cucmem /

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

7 Ilempos JI.A. /]sotinvie u mpotiinvie cucmemot / /I.A. Ilempos. - M.: Memannypeus, 1986.
- 256 c.
Taneanos b.b. Quzuko-xumuueckue memoowvl ananusa (yuebrnoe nocooue) /b.b.

8 Taneanos H30. Bocmouno-Cubupckozo eocyoapcmeenHo20 mexHol02u4ecKo2o
yHueepcumema.- Ynau-Y0s, 2009.- 356 c.

9 Becm A. Xumus meepooeo mena. Teopus u npunosxcenus. B 2-x u. /A. Becm, nep. c
anen. - M. Mup, 1988.— U.1. - 5658 c.

10 Cysopos A.B. Tepmoounamuueckasn xumus napooopasznozo cocmosinusi / A.B.Cysopos. -

JI.: Xumus, 1970. - 208 c.

3aepasicros A.FO. Hccnedosanue P-T-X ouazpamm xanvko2eHuoos eanius npu nomowu

11 scnomozamenvhozo komnorneuma / A.1O. 3aspasicnos // XKypu. neopean. xumuu. — 2003.
-T. 48 N 10. - C. 1722-1736.

Xumuueckue mpancnopmmusie peakyuu 8 ynpaeieHuu coCmagoM HeCmexuomMempuyecKux
12 kpucmannos / A.FO. 3aspasxicros [u op.] // Kypnu. neopean. xumuu — 2002. - T. 47, Ne. 4.

- C. 463-467.

B) MHGOPMAaILHOHHBIE 3JIEKTPOHHO-00pa30BaTe/IbHbIE PECYPChI:

Ne ni/m HcTounuk

13 www.lib.vsu.ru

14 Humepnem nopman ons xumuros http://www.chemweb.com

15 Humepnem nopman no ¢azoevim ouazpavmam http://www.himikatus.ru

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHUss ANsi CaMOCTOSATENIbHOW paboTbl
(yyebHo-Memoduyeckue pekoMeHdayuu, nocobusi, 3adayHuku, MemoduyeckKue yKa3aHusi [0 8bIMOMTHeHUIO
npakmuyeckux (KOHmMposibHbIx) pabom u dp.)

Ne n/n NcTOYHMK

1 depnopos MN.N. Ownbkn npu NOCTPOEHUM AnarpammM COCTOSIHUS ABOMHbIX cuctem /
MN.N.®epopos, N.MNM ®egopos., 0.B. Apodotr M.: MUTXT mum. M.B. JlomoHocoBa, 2005, 181 c.
2 Bect A. Xumus tBepgoro tena. Teopus v npunoxenus: B 2-x 4. / A. BecT; nep. ¢ aHrn. - M.:
Mwp, 1988. —4.1. - 558 c.

17. OOpasoBaTesfibHble TEXHONIOrMKU, MUCNONb3yeMbleé nNpu peanusauum y4eOHOMU
AUCLUMNNUHBLI, BKMOYasA [AUCTaHUMOHHbIe obpa3oBaTesfibHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHue):

JNlekummn: BBOAHbIE (MO 1 B KaXdoM CeMecTpe), MNOTOYHble, OB30pHbIe, MNPOBMEMHbIE;
CEMUMHApPCKNE 3aHATUSA, CaMOCTOATENbHbIE U KOHTPOSIbHbIE PabOTbl KOMITOKBUYMbI, pyOeXHble
KONMOKBUYMbI, flabopaTopHble paboThl, npuemM nabopaTtopHbix paboT, utorosoe 3aHstme (no 1
B Kaxgom cemectpe). [uctaHumoHHble obpasoBaTesfibHble TEXHOMNOMMM OOCTYMHbLI NO agpecy :
https://vk.com/club186352798.

18. MaTepnanbHO-TeXHUYECKOEe obecneyeHme QUCLMNIINHBI: cTaHgapTHoe 060pyaoBaHve
nabopaTtopwuii No obLLen N HEOPraHMYECKON XMMUU — NabopaTOPHbIE CTOSbI, BbITSXKHbIE CUCTEMBbI,
TEXHOXMN4YeCcKne n aHannutnyeckme Bechbl, neyn, CylinnbHble UJKad)bl, KOMMbIOTEPHI, na60paTopHaﬂ
nocyga, xmMmmyeckme peaktmsbl U T. 0. (K. 358-1, k.358-2, k. 166). 3T cpencrea 6onee KOHKPETHO
npeacTaBreHbl B crieaytollen Tabnuue.


http://www.lib.vsu.ru/

Ne Iudp HazBanue Ne u Ha3BaHUMe O6opynoBanue
CTpO JHCLATUIHHBI JHCLAIUIMHBL ayIUTOPHU
KH
B YII
15 439 JlexkuuonHas | HoytOyx, mpoekrop, sxkpan
ayIUTOPUS UM.
npodeccopa S.A.
VYras
358 VueOHas XuMHYecKast OCY/1a U PEAKTHBBI
nabopatopust M. | AxsamuctuiisTop J13-10 (Tromens)
®usuko- npodeccopa AL | paug BoagHas LB-140 — 2mir.
XUMUYECKUN [TankuHa.
aIiHHa Becs "Ohaus"AR -2140
aHanus3 B [IpakTukym no
b1.B.JIB.03.02 | HEopraHH- o01el 1 Becs! anamurraeckue HTR-224 CE Shinko
HecKoM HEOPraHu4eckoi | Becoi ACOM JW-1
MaTepHasoBe- N . .
JEeHUH Memanka MmarHuTHas 6e3 HarpeBa Big squid - 2mt.
Tepmocratr LT 311
®dorometp poroanexTpuaeckuiit KOK-3-01-"30M3"
ITkad BHITSHKHOM - 21T,
ITkad BHITSHKHOM JUIsl pabOTHI C KMCJIOTAaMH - 21T
Hlkad cymmnpnbiii 11C-80-01

19. ®PoHA OLEHOYHbIX CPEeACTB:

19.1. NMepe4yeHb KOMMNETEHUUN C YKa3aHMeM 3TanoB POpMUPOBAHUA U NITAHUPYEMbIX
pe3ynbTaTtoB O0y4YeHus

19. ®PoHA OLEHOYHbIX CPEACTB:

19.1.

MepeyeHb KOMNETEHUUMN C yKazaHueM 3TanoB POpMUPOBaHNA U
nfaHMpyeMbiX pe3ynbTaToB 00y4eHuUs

Koa n cogepxaHune

MnaHvpyemble pe3ynbTaTbl

OTanbl hopMmpoBaHUs

KOMMneTeHuumn (unm 0byyeHusa (nokasartenu KomneTeHummn (pasgensl (Tembl) d0C*
ee yactu) AOCTUXEHNSA 3aaHHOro OVUCLMNIMHBI NN MOZYNS U NX (cpencTBa
YPOBHS OCBOEHMSA HavMeHoBaHue) OLeHVBaHWs)
KOMMNeTeHuUn NocpeacTBoMm
GopMUPOBaAHUS 3HAHUN,
YMEHWUIN, HaBbIKOB)
1 2 3 4
[IKB-1 3HaTh: OCHOBHBIE THUIIBI 1.1. 'omorenHoe u KP-1
Brnanenue (ha30BbIX paBHOBECUH B TreTEpOreHHOE PAaBHOBECHSL.
COBPEMEHHBIMHA OJHO-, IBYX- 1 1.2. ®a3oBbIe paBHOBECHS B
KOMIIBIOTEPHBIMHU | TPEXKOMIIOHEHTHBIX OJTHOKOMITOHEHTHBIX CUCTEMAaX
TEXHOJIOTUAMHU CUCTEMaX, NX N300paKeHHE
IUTAHUPOBAHUU Ha auarpammax coctostauii | 1.3. OcoOeHHOCTH HEKOTOPBIX
HCCIEA0BAHUM, KOHKPETHBIX (pa30BBIX
IOJIy4EHHE U JarpamMM OJTHOKOMIIOHEHTHBIX
oOpaboTka cucteM. Da3bl BRICOKUX
pe3yJIbTaToB JIaBJICHUM.
HaYy4YHBIX 1.4. ®a3oBbIE paBHOBECHS B
DKCIIEPUMEHTOB, JIBYXKOMIIOHEHTHBIX CHUCTEMAaX.

cbop, oopaboTka,

[IpumuTHBHBIE




XpaHEHHUE,
MIPEACTABIICHNS B

B3aUMOJICVICTBUS.

nepenaye
HAay4YHOH
uHpOpMaIU
Ywmerts: TeopeTtnuecku 1.5. ®a3oBbie paBHOBECHS B Tect-1
[TIKB- 2 IIPOTHO3UPOBATh U JIBYXKOMIIOHEHTHBIX CUCTEMAX.
AKCIIEPUMEHTAILHO CrnosxHble B3aUMOJICHCTBUS C
peann30BHIBAT o0Opa3oBaHNEM
HECJIOXKHbBIE 3a]]a41 IPOMEKYTOUHBIX (a3.
HEOPraHU4YeCKOro u 1.6. ®a3oBbie paBHOBECUS B
OpPraHMYECKOro CUHTE3a C TPEXKOMIIOHEHTHBIX CUCTEMaX,
y4eToM HH(POPMALIUHU O a TaK)Ke B cUCTEMAxX ¢ OoJbIIeh
($azoBoil nuarpamMme. KOMIIOHEHTHOCTBIO.
Bnaners: Bo3moxxknoctamu | 2.1. MeToabl uccienoBanus Tect-2
ITIKB-3 OIICHKH TEPMHUYECKUX, (hazoBbix guarpamm (DJI).
OapuYeCcKuX U [IpsiMbie MeTOMBI.
KOHILIEHTPAallMOHHBIX 2.2. KocBeHHbIE METO/IbI
PEKHUMOB BEJICHHS CUHTE3a | ucciaenoBanus OJJ
HECTEXUOMETPUUYECKUX 2.3. MeTtoabl HaMmpaBJICHHOTO
COCJIMHECHH B cCUHTe3a (a3, UMEIOLINX
KBa3WPaBHOBECHBIX 3aMETHBIE aBICHUS
YCJIOBUSIX C YYETOM JAHHOM | pPAaBHOBECHBIX HACBIIEHHBIX
KOHKPETHOW JrarpamMmbl napoB COOCTBEHHBIX
COCTOSIHUM KOMITOHEHTOB. 3HAUYCHUE
JTaHHBIX O (a30BBIX
JuarpaMmax
2.4. MeTtonbl HanpaBJIEHHOTO
cuHTe3a (a3 U peryupoBaHue
HECTEXMOMETPUN MaJIOJIETYYHX
¢ba3
2.5. Meroaps! pa3nencHus
KUJKUX (a3 C y4eTOM JaHHBIX
0 (pa3oBBIX TUarpammax
2.6. Metoapl pa3aeneHus u
OUYHMCTKHU TBEPABIX (a3 ¢
Y4€TOM JTaHHBIX O ()a30BbIX
Juarpammax
IIpome:xxyTouHasi arrecTanus (3a4er) KM

19.2 OnucaHme KpuUTepueB U LIKanbl OLEHMBAHUA KOMMNETEeHLUMWA (pe3ynbTaToB OOy4eHus) npu

NPOMEXYTOYHOM aTTecTauum

Ans  oueHuBaHWs pe3ynbTaToB 0OyyYeHWs Ha 3Kk3aMeHe/3ayeTe WCMoMb3ylTcsA  creayolme

nokasatenu (3YHbl 13 19.1):

1) 3HaHue yHGGHOFO mMatepunana u BnageHue NOHATUMHbLIM annapaTtomMm — BaXKHENLLNMU XUMUYECKUMN
NOHATUAMUN N OCHOBHbIMU Y4EHUAMU; 6VIOJ'IOI'I/I'~—IeCKle poJ1b 3NNeMeHTOB N UX COEOVHEHUN. ;

2) yMeHue CBS3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue nnncTpupoBaTtb OTBET NpuMepamn, ddakTamun, AaHHbIMU Hay4YHbIX UCCNEeAoBaHUN;

4) YMEHME NpPpUMEeHATb 3HaHUA TEOPETUYECKMX OCHOB XMMUU AO5A 0OBbSACHEHNS] CBOWCTB BELLECTB U

peakuuin, pelaTtb NpodeccrmoHanbHble 3aaqn.




=

5) BnageTb MNOHATUWHBIM annapaToM faHHouM obnactm Haykum (

TeopeTn4eCkKumn OCHOBaMU

D,I/ICLI,I/II'IJ'II/IHI:I), CMoCoBHOCTLIO UnniocTpupoBaTtb OTBET MNpUMeEpamMu, Q)aKTaMI/I, OaHHbIMW  Hay4YHbIX
nccnenosaHum, NPUMEHEHNEM TEOPETUHECKUX 3HaHWUn on4d peweHna npakTn4eCknx 3agad

[ns oueHuBaHus pesynbTatoB 0OOy4yeHWss Ha 9K3aMeHe (3ayeTe C OUEHKOW) mcnonb3yeTtca 4-
6annbHas Wwana: «0TANYHO», «KXOPOLLOY», «yAOBETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.
[nsa oueHnBaHUs pesynbTaTtoB 0Oy4YeHMs Ha 3a4eTe UCMONb3YyeTCs — 3a4TEHO, HE 3a4TEHO
CooTHoLleHne nokasaTenen, KpUMTepUEB U LUKarbl OLEHWBaHNS pe3ynbTaTtoB 0byyeHus.

YpoBeHb
KpuTepun oueHnBaHUsA KoMneTeHumnm chopmmpos | LLkana oueHok
aHHOCTU
KoMneTeHumn
n
MonHoe  cooTBeTcTBME  oOTBeTa  obyvatwuwlerocs  BceM | [loBblWEHHbI OTnunyHo
nepeyncrieHHbiM KputepusaMm. [1poaeMOHCTpMpPOBaHO 3HaHWe | 1 YPOBEHb
BXXHENLIMX  XUMUYECKMX TMOHATUA U YYEHUA, YMeHue
MCNONb30BaTb 3HaHWE TEeOopPEeTUYECKMX OCHOB XuUMUK Ans
00bSACHEHMA CBOWCTB BELEeCTB W  peakuun, BrageHue
BaXXHENLLUMMU anemeHTamu TEXHUKMN nabopaTtopHoro
3KCMnepuMeHTa.
OTBEeT Ha  KOHTPOSIbHO-U3MEPUTENLHbIA ~ MaTepuan  He basoBbIi XopoLwo
COOTBETCTBYET  OAHOMY  (4BYM) n3 nepeynCrieHHbIX YPOBEHb
nokasartenen, HO oby4alowmnnca gaeT npaBusibHble OTBETbI Ha
pononHuTenbHble Bonpockl. CogepxaTtca oTaenbHble npobenbl
B 0611acT Te0pPEeTUYECKMX OCHOB XMMUN.
O6yuvatowminca BrnageeT YacTUYHO TEOpPETMYECKMMM OCHoBamu | [loporoBbi YposneTsopu-
ANCUMNANHBI, HE YMEET NPUMEHATb TeopeTU4eckme 3HaHusa Ans YpOBEHb TenbHO
peLLeHNs NpaKTUYeCcKnx BONpocoB ( 3agay).
OTBET Ha  KOHTPONbHO-U3MEPUTENbHbIMN  Matepuan  He - Heynosnetso-
COOTBETCTBYET MobbiM TpeM(4eTblpeM) U3 NEepPeYUCEHHbIX pUTENBHO
nokasatenen. OOGyvalOWMACA [EMOHCTPUPYET OTPbLIBOYHLIE,
oparmMeHTapHble 3HaHWs, JonyckaeT rpyoble owmnbkn B oTBETaX
no BCEM pasgerniaMm XMMuW.

19.3. TunoBble KOHTPONbHbLIe 3aAaHUs UMW MHble MaTepuanbl, Heobxooumbie Ans
onbiTa [AeATenbHOCTY,

3HaHWUW, YMEHUW, HaBbIKOB U (UnHK)

XapakTepusylowme

OLIeHKHU
aTanbl

(*)OpMI/IpOBaHMFI KOMMNeTeHUnn B npouecce ocBoeHuA 06pa303aTeanoﬁ nporpamMmmMbi

19.3.1. NepeyeHb BONPOCOB K 3a4eTy:
VYcnoBUs U KpUTEPUU TOMOTEHHOI'O PaBHOBECHS

KoHcTanaTa roMOreHHOro paBHOBECHUA U €€ CBA3b C XUMHWYCCKUMHU TOTCHIHATIaMH KOMIIOHCHTOB,

napuuaJIbHBIMU OJABJICHUSIMHU U KOHICHTPALUAMU BCIICCTB

FeTepOFeHHBIe (paSOBBIe paBHOBECHUSA B IBYXKOMIIOHCHTHBIX CHUCTEMAX. YcaoBus TeTECPOTCHHOTO

paBHOBECHA.

®a30BEIC PpaBHOBECHUA B OMHOKOMIIOHCHTHBIX CUCTEMAX. KpI/ITI/ILIeCKI/Ie TOYKHU U TOYKH TpGX(i)&SHOFO

paBHOBECHA.

da30Bble AMATPAMMbI OJJHOKOMIIOHEHTHBIX CUCTEM Ha HEKOTOPBIX pUMepax (IpeyIokKUTh CAMHUM).

®da3oBas AuarpaMma BOJbL

®a30BEIC NnepeXoabl B OTHOKOMITIOHCHTHBIX U KBA3MOAHOKOMIIOHCHTHBIX CUCTEMAX IMPU BBICOKHUX
JaBJICHHUAX. I[HarpaMMa COCTOSIHUA BOIbI, YIIJICpOaa, HUTpUAaA 60pa, KpCMHU:, raJlliud, Hepusl (C

KPUTHUYECKON TOUKOH)
[TpaBuio ¢a3 I'n60ca (BbIBOJ U MPUMEHEHHE; TIPUMEPHI)
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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.

Kuakue KpucTasibl, UX CTPYKTYpa, CBOMCTBa, Kiaccudukaius. Pa3zoBble TUarpaMMbl ¢ y4acTHEM
KUIKAX KPUCTAIIIOB.

dazoBbie mpeBpamieHus 1 u 2 poaa no DpeHdecty. PekoHCTpyKTUBHBIE U 1eOPMALIMOHHBIE TTpe-
BpauieHus 1o broprepy

JIByXKOMITOHEHTHBIE CUCTEMBI: THarpaMMBbl C PACCIIOCHUEM B JKUAKON (ase.

JIByXKOMIIOHEHTHBIE€ CUCTEMBI: 3BTEKTHUECKHUE nUarpamMmbl. [[oHATHE O BBIPOXKIECHHON 3BTEKTHUKE.
Perporpannslii conunyc.

Oco0eHHOCTH KpUBOW JTUHUU JIMKBHIYC. PeTporpanusiii tukBuayc. Ypasuenue [lpenepa.
JIByXKOMIIOHEHTHBIE CUCTEMBI: HENIPEPBIBHBIN PsIJi TBEPABIX PACTBOPOB. Y CIIOBUS HENPEPHIBHOU
pacTBOpUMOCTH. /lnarpaMMbl ¢ MUHUMYMOM U MakCUMyMOM. Y paBHeHue Ban-Jlaapa.
JIByXKOMIIOHEHTHBIE CUCTEMBI: CUCTEMBI C IIPOMEKYTOUHBIM coelnHeHueM. [leputexktuueckue u
IUCTEKTHUYECKHE quarpaMmbl. Y paBHeHue Baruepa-Bunanna. [Ipobiema 1anbToHUI0B U OEPTOILIUIOB.
JIByXKOMITOHEHTHBIE CUCTEMBI: (Pa30BbIe JHArPaMMBbI C HCKIIOYUTEIHHO TBEPAO(ha3HBIMU
MIPEBPALICHUSIMU.

Mertoab! uccnenoBanus T-X — quarpamm. [loHsTHE PU3UKO-XMMUYECKOTO aHAJIH3a.

Tepmorpadus. {uddepenmansHo-TepMudecKuil aHaIn3 Kak YaCcTHBIN Citydaid TepMorpaduu

P-T — nuarpaMMbl IByXKOMITOHEHTHBIX ccTeM. OCHOBHBIE TTOHSITHSI.

Ten3zumerpruueckre METObl UCCIEAOBAHUS.

OcobenHocty (a3oBBIX AMATPAMM B TPEX- U MHOTOKOMIIOHEHTHBIX CHCTEMax. TpHaHTYIISLuSI.
KBa3ubunapHsie quarpamMmmel.

OcobenHocTH (ha30BBIX JUArpaMM «aJIMa30MOA00HBIX» COCTUHEHUN (A'“BV) Y COOTBETCTBYIOIINX
MIPOMEXKYTOUHBIX COCTUHEHUMN.

Crioco0sI pocTa KPUCTAIUIOB U BHIOOP ATHX CIIOCOOOB B 3aBHCHMOCTH OT (h)a30BBIX JHATPAMM U CBOWCTB
MOJIy4aeMOro KpucTauia

P-T nuarpammbl. OCHOBHBIE TIOHSTHS

CriocoObl OYUCTKH OPraHMYECKUX COCTUHEHHM U (PU3UKO-XUMUYECKHE OCHOBBI TAKOW OUUCTKH
Oco0eHHOCTH OTKJIOHEHHS OT CTEXUOMETPUH U TOUYE€UYHbIE Ae(PEKThl KPUCTAIIJIOB HEOPTaHUYECKHX /
OpraHMYecKuX (Ha BbIOOp) BEILIECTB

Crekno00pa3HOoe COCTOSIHUE BEIIECTBA U €r0 0COOEHHOCTH

T-X — ceuenns ¢$azoBbIX AuarpamMm. BinusiHue naBnenus. bunapHble nuarpaMmsl “KUAKOCTb — Hap”.
ITonsaTtue azeorponHoro cocrasa. CMmeleHue a3e0TpOnHON TOYKU. OTKIOHEHHS OT UAECAIBHOCTH
MeTopl cUHTE3a KOHACHCHPOBAHHBIX (Pa3 ¢ MPELM3UOHHO 33JaHHBIM COCTaBOM Ha OCHOBE U3BECTHBIX
($a30BBIX JUarpaMM B OpraHMYECKUX U HEOPIraHUYECKUX CHUCTEMAax

MeTto BClOMOraTeabHOr0 KOMIIOHEHTA B UCCIIEIOBaHUAX (Da30BbIX Iuarpamm

MeTto BCIOMOTaTeabHOr0 KOMIIOHEHTA B CUHTE3€ COEMHEHUN 3alaHHON HECTEXUOMETPUN
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IIpumep KUM k Texkyuueil arrecranmu (3a4er)

YTBEPXIAIO
3aBeayromuii kadenpoit 00IIe 1 HEOPraHMIECKON XUMUU
JL.X.H. 1pod. B.H. Cemenon

HanpagJiieHue NoAroTOBKH/CNIENUAIBHOCTH
«Xumusgy (Xumug J1O OyaaaMeHTaIbHAas U IPUKIAIHAS XUMUA)
Jucnumimnaa  b1.B.J[B.03.02 — ®u3nko-XxuMHU4eCKHUil aHaIu3 B HEOPraHUYECKOM MaTEepUAIOBEICHUN
®opma 00yueHHsT  OYHOE
Bua koHTpoJs 3a4eT
Buja arrecranuun IPOMEKYTOYHAS

KoHTpoasHo-u3MepuTenbubiid MaTepuai Ne 1

1. JIByXKOMIIOHEHTHBIE CUCTEMBI: IBTEKTHYECKHE quarpammbl. [loHATHE O BBIPOKACHHOM
3BTEKTHKE. PeTporpaanslil conmmyc.

2. CuHTe3 HeOpraHMYeCKHX COSAMHEHHI B pacmiiaBe. PacriiaB B kauecTBE pacTBOPUTEIIS.
Oco0eHHOCTH KpHCTAILIH3ANY U3 paciuiaBa. [lomydyeHrne MOHOKPHCTAIIIOB METOJaMU
bpumxmena, Hoxpanbckoro

IIpenogaBareb: A IO. 3aBpaxHoB

19.3.2 NepeyeHb NpakTU4ECKUX 3aAaHUN ---
19.3.3 TecTOBbIE 3agaHUA.

Kontpoasnas padora Nel
1. Ecam XOpOIIEHBKO MOTPSACTH OAJJIOH CO CKAaThIM XJIOPOM WIJIM MPOMAHOM, TO MOKHO YCIBIIIATh, KaK
BHYTpPH IJIeIIeTCs KUAKOCTh. OJHAKO Takoro 3ByKa HE YCJbIINIATh, €CIM aHaJOrMyHOe AeHCTBUE
COBEPIIUTH IO OTHOMICHUIO K OaIOHy C BOXOPOIOM WM KuciaopoaoMm. [louemy B 3Tmx OamoHax
KHJIKOCTb HE OOHapyxkuBaeTcsi? I3MEHUTHCS JIM CUTYalus, B35Th OYE€Hb IIPOYHBIN OAJUIOH U 3aKayaTh ra3
(Hz nnu O3) mpu GosbiieM naBieHUN?

2. Kpucrammyeckuii ion roiaBurcst npu temnepatype +114 °C npu gaBnenun 90 MM pr cT. (TpoiiHas
Touka), a kunuT npu +184 °C. Takum oOpa3zom, JaBieHHE B TOUYKE MIIABIEHUS HUXKE aTMochepHOro —
TOYHO TaK)Xe, KaK U JUIsl BOJIbI.

a) [loueMy ke rOBOPST, YTO KPUCTAITNYECKUM MO/ IPU HArpeBaHUM BO3TOHSETCSI, a JIE IPU HarpeBaHUHU
IUTaBUTCS 0€3 BO3TOHKHU?

0) Kak ayauropuu MOKHO MpPOJAEMOHCTPUPOBATH KakK IUIABJICHHE, TaK W CyOIMMAaIMIO Hoaa, UMes Mo
PYKOI TOJIBKO HarpeBaTellb, OTKPHITYIO TPOOUPKY U KPUCTALTMYECKHMA Hoa?

6) M300pa3uth mpumepHbId BUA (a30BOM TuUarpaMMbl HOJa, €CIIM M3BECTHO, YTO TBEPIBIM MO TOHET B
pacIuiaBe 3TOro BELIECTBA.

3. He monp3ysch HUKaKMMU CIPAaBOYHBIMH JIaHHBIMH, KpPOME YyKa3aHHBIX B YCIIOBHE 3aJayll HIXKE,
OLICHUTh BEPOSITHOCTH B3PbIBA 3alasHHOW KBaplEBOM aMITyJsbl, TOMELIEHHOW B CYIIWIbHBIN 1IKad mpu
200 °C u conepxkamieir 3 r Bogel. O0bemM ammynsl — 50 oM, N3BecTHO, YTO KBaplLEBbIE aMMyJbl HE
cmumkoM Oonbmioro auamerpa (<1 cMm) BbeiepkuBaroT naBineHue g0 S50 arm. Temmeparype 0 °C
COOTBETCTBYET JABJICHNE HACBIIIEHHOTO Mapa BOAbI .4,2 MM.PT.CT.

4. OOBSCHUTH MPOTHUBOPEUME: KaIlisi BOJBI HAaXOAWUTCS TpH KOMHaTHOW Temmeparype (+20 °C) wu
aTMoc(epHOM JaBIICHUHM B PAaBHOBECHH C HACHIIICHHBIM BOJSHBIM TMapoM B BO3AYIIHOW aTMmocdepe.
Onnako, cyns no (azoBoit nuarpamme Bojbl, Touka (+20 °C, 1 aT™) momkHaA NMPUHAICKATh 00JaCTH
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CYIIECTBOBAHMS €IUHCTBEHHOU (pa3bl — KUAKON BOJBI (0€3 BCAKHX COCYILECTBOBAHUH ¢ mapoBoi (a3oi,
T.e. 0e3 reTeporeHHoro paBHosecus L2V.

5. Jlns yBenuueHusi cpoka CIyKObl JIAMIIOYKH HaKajJuBaHUS KoJOy ¢ BOJIb()paMOBOW CHHpaibiO
3aIOJHSIOT aproHoM. YacTo CUMTAIOT, YTO pojib Al 3aKIH0YAETCsl B IOHWKEHUU PAaBHOBECHOTO JaBJICHUS
napa BoJb(pama: 3a CUeT ATOro JaBJeHHE MapoB Bojbppama noHmkaercs (no npunuumy Jle-lllarense) u
CIMpajb UCTAPATCS MEHEE HHTEHCUBHO. Tak ju 3T0?

6. [usa xpuctamumyeckoro Hutpuga 6opa BN m3BectHo 3 Moamdukanmm, KOTopble (B pa3iHuHBIX
YCIIOBUSIX) SIBISIIOTCA TEpMOJMHAMUYECKH cTabmibHbIMU. [lpenckasarb CTPYKTYpHBI THUI 3THX
MOIU(DHUKAIMI ¥ THIT XUMUYECKUX CBsI3el B KaKoi u3 HUX. Kakas u3 3TUX MOoAM(UKAIUN yCcTOHYNBa
MpU HauOOoJbIIEM (M HAMMEHBIIIEM) TaBJICHUH?

7. Tlpencka3aTh, MOSIBICHUS KAaKUX HOBBIX MOJIMMOP(MHBIX (UIOTPOIHBIX) MoAU(DUKAIUi yriiepoaa
MOXXKHO OXHJIaTh B JONOJIHCHWE K HM3BECTHBIM anma3sy, rpaduty, kapouny u ¢ymiepeHam. Howie
dbynnepenossie hopmel (Tuma Cyzp) HE paccMaTpUBATE.

TecroBoe 3aganue Nel

1. Ilo manueiM JITA ¥ KOHIEHTPAIIMOHHBIM 3aBUCHMOCTSIM TETUTOBBIX 3 (EKTOB MOCTPOUTH T-X (pa3oByro
auarpaMmy OMHapHOM cUCTEMBbI (JaHHbIE IPUIIAraroTCs).

2. IlpemnoxxuTe METOABl CHHTE3a KOHKPETHOW OWHapHOW (pa3bl ¢ y4yeToM HMEIOIIEHCS B JHUTEpaType
uHbOpMallUd O JaHHOM KOHKPETHOH OuHapHOW auarpamme (JUTEpPaTypHBIA MOUCK OCYIIECTBIISETCS
CaMOCTOSITEIIBHO).

TecToBOE 3a7aHHe Ne2

1. C y4yeToM yKa3aHHOH mpenofaBaTelieM HEMOJIEKYISIPHON TBEpIoi ¢a3bl MpeqIoKUTh ONTUMATbHBIN
Croco0 €€ OYMCTKH Pa3IMYHBIMU U3BECTHBIMH BaM METOJIAMH.

2. C y4eToM yKa3aHHOTO IMpernojaBaTelieM COEIWHEHHUs, KOTOpoe B IOOOM arperaTHOM COCTOSIHUU
SIBJISIETCSI MOJIEKYJIIPHBIM TMPEJIOKUTH ONTUMAIIBHBIA CITOCOO OYMCTKH U BBIICIIEHUS 3TOTO COSTUHEHUS
B MaKCHMaJbHO YHCTOM BHUJE C UCIIOIB30BaHUEM PA3INYHBIX U3BECTHBIX BaM METOJIOB.

19.3.5 TeMbl KypcoBbIX paboT ------
19.3.6 Tembl pechepatoB -

19.4. Metoguyeckme matepmuanbl, onpegensalwme npoueaypbl OULUEHUBAHUA 3HaAHUWN,
YMEHMH, HaBbIKOB U (UNU) onbiTa AOeATENbHOCTU, XapaKTepu3yrLwmx ITanbl
c¢hopmmpoBaHus KoMmneTeHUUn

OueHKa 3HaHUIN, YMEHUM N HABbLIKOB, XapakTepusylowlas aTanbl OpMUPOBAHUS KOMMETEHUUIA B
pamKax n3y4yeHns ANCUUNNHbI OCYLLIECTBNAETCA B XOA4E TEKyLLEeN U NPOMEXYTOYHOM aTTecTauunn.

TeKyLLI,aFI arrectauma npoBoauTCA B COOTBETCTBUU C [Nono)xeHnem o TeKyLLI,eVI aTTectaumm
obyyarowmxca no nporpamMaMm  Bbicwero obpasoBaHus  BoOpoHEeXCKoro  rocygapCTBEHHOrO
yHuBepcuteTa. Tekywasa aTrectaums npoBoguTcs B (POpMe MUCbMEHHBLIX KOHTPOSbHbIX paboT u
NPakKTUKO-OPNEHTUPOBAHHbLIX 3a,u,aH|/||7|. KpVITepI/II/I oueHnBaHuA NpmBeneHbl BbllUe.

lMpomexyToyHas aTTecTaumsi NPOBOAUTCA B COOTBETCTBUM C [1OMOXEHMEM O MPOMEXYTOYHOM
aTTecTaumm obyyaroLmxcsa no nporpamMmmam BbicLLero obpasoBaHus.

KoHTpOnbHO-3MepuTenbHble MaTepuanbl MPOMEXYTOYHOW aTTecTauuMM BKMAYalT B cebs
TeopeTnveckmne BOMPOCHI, NOo3BondloWNME OUEHUTb YPOBEHb MOJTy4YEHHbIX 3HaHUN " npakTn4eckoe
3ajaHue, N03BoONSALLEE OLEHNTb CTENEHb CHOPMUPOBAHHOCTU YMEHWUI 1 HABbLIKOB.

Mpn oueHMBaHUN MCMONb3YIOTCA KaYeCTBEHHbIE LWKanbl OLUEeHOK. KpuTepun oueHuBaHuA NpuBeneHbl
BbiLLE.
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JIUCT COI'”TACOBAHUM

PABOYAS [TPOTPAMMA YUEBHO! JIUCLIUITIJIMHBI

Hanpasienue/cnenuajbHOCTb:
04.05.01 «Xumug» (Xumug 0O dyHoameHTanbHag U NpuknagHas xmmuga)

Jducuunimnaa 61.B.1B.03.02 — dr3nKo-xnmmyeckuin aHanma B HEOpraHM4eCckoM MaTepuanoBegeHnm

IMpoduab NoAT0OTOBKHU
dyHaameHTanbHast XuMmusa B npodeccnoHanbHoM obpasoBaHnn

®opma o0yueHus: JHEBHOE O4YHOe 00yueHue

Y4eOHbIil rof: 2019-2020

OTBeTCTBEHHBI HCIIOJIHUTEIb:

3aBenyrouuii kadeapsl 001Iel U HEOPraHUYECKOW XUMHH npod. Cemenon B. H.
HUcnoanurenn:
[Tpodeccop kadeapsr o01ICH 1 HEOPrAaHUYECKONH XUMHUH 1.X.H. 3aBpakHOB A.1O.
. 20__
COT'JTIACOBAHO
Kyparop OOII BITIO
M0 HAMPABJICHHUIO/ CIIEIIUATEHOCTH .20
noonucs pacuugposka noonucu
3aB.otnenom obcnyxkuBanus 3Hb .20
noonucs pacuugposka noonucu

[Iporpamma pexkomengoana: HMC xumuyeckoro dakynbrera BI'Y «18.04.2019%», npotokon Ne4d
(Haumenosanue paxynivmema, CmMpyKmMypHo20 NOOPA30eNeHUsL)
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