MUHHCTEPCTBO OBPA3OBAHUS U HAVKH
JIOHELIKOM HAPOJTHOM PECITYBJIMKU
TOCYJIAPCTBEHHOE OFPA3OBATEJIbHOE VUPEXJIEHUE
BBICIIET'O ITPO®ECCUOHAJIBHOI'O OBPA3OBAHUSA
«JIOHELIKUM HALTMOHAJIbHBIM TEXHUYECKWI YHUBEPCUTET»

PABOYAS ITPOT'PAMMA JUCIHUAITJINHBI
b1.0.15 O0masi ¥ HeOpraHu4YecKasi XUMHUS

Harnpasnenue moaroToBku: 18.03.01 "XuMuyeckas TEXHOJIOTUD)
(KOI[ W HAaMMEHOBAHHWE HAIIPABJICHUA / CHCLIPIHIILHOCTH)

«XHUMHUYECKAS] TEXHOJIOTHS IPUPOAHBIX
JHEPrOHOCUTEJICH U YIJIEPOAHBIX MATEPUATIOBY.

HAUMEHOBAHHE MPOQUIISA / MArHCTEPCKON MPOTPaMMBbl / CHIELIHATH3ALIHHN )

HamnpasnenHocts (mpodusb):

[Tporpamma: OakasiaBpuar
(bakanaBpuar, MarucTpaTypa, CrieliHaIUTeT)
®dopma oOydeHHs: OYHasl, 3a04Has
(ouHas, 3a049HasA, OYHO-3a04HAs)
®opma 00yyeHus: OyHas 3a04Has

Cemectp(bl) 1 1
O6mast Tpy10EMKOCTH B 3.€./4acax 8,5/306 8,5/306
KoHnrakTHas pabora (4ac.) 140 22

Jlexuuwu (yac.) 51 6

IIpakTuueckue (ceMHUHApPCKUeE) 3aHATHUS (4ac.) - -

JIaGopatopHbie paboTHI (uac.) 85 10
CamocrosiTesnibHas paboTta (4ac.), B TOM YHCIIe 67 275

Kypcogoii npoekt/paboTa (cemectp) = -
KoHTpouib (3x3aMeH/3auéT) (yac.): Ok3ameH 99 | Dk3ameH 9

JoHenk, 2023 r.
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Paboyas mnporpamma aucuumumHbl «OOIas W HeOpraHudeckas XUMUSD

COCTaBjICHa B COOTBETCTBUHU C y4EOHBIMU IUIaHAMH [0 HAIPaBJIEHUIO IMOArOTOBKH

18.03.01 «Xumuueckas TEXHOJOTHS» HANpPaBIEHHOCTh (MPOQHIL): «XUMUYECKas

TEXHOJIOTUSl MPUPOIHBIX IHEPrOHOCHUTENIEH U YIVIEPOAHBIX MaTepuayioB» s 2023
roza npueMa O4HoM U 3a04HOM Hopmbl 00yUeHHUs

CocraBuTens:
3aB. Kadeapoit «O0mas, pusrueckast i OpraHndecKas XuMUsD

K.X.H., JOUCHT,
M -~ E. . BonkoBa

Pabouas mporpamma paccMOTpeHa ¥ PUHSATA Ha 3aceqaHuu Kadeapsl «O0mmas,
pusnueckas ¥ opraHudecKas XUMHUD).

IIpoTokom ot « Ay 05 2023 roma Ne g

C
3aBenyommii kageapoii W ~— _E.W. Boakosa
(nmoamnuce) I (®.1.0.)

PabGouas mporpamma corylacoBaHa ¢ BbIMycKaromei kadenapoit «Xumudeckas
TEXHOJIOTUS TOIIABA

3aBenyrommii kaheapoi ﬂ,@(f/éf// Henoseny .I'.
(noamuce) / (®.U.0.)

Pabouas mporpamma onoOpeHa yyeGHO-MeToquuecKol komuccuei I'OY BITO
«IOHHTVY» no nanpasnenuto noaroroku 18.03.01 "XuMuueckas rexHonorus"

Ipotokon ot « A4 » MUa/yTo— 2023 ronga Ne 3

[pencenarens W [Ianosanos B.B.

(moAmucs) (®.1.0.)

Pabouyas nporpamma nposieHa st 20 roja npuéma Ha 3aceiaHuM Kadeaphl
obmmel, pU3nUecKoil ¥ OpraHUYeCcKON XUMHH.
IIpoTokon oT « » 20 roga Ne

3aBeayromuii kadeapoii

(noamucek) (®.1.0.)

Paboyas mporpamma coriacoBaHa C  BBIMycKaromeid  kadeapoit
«XHUMUUYECKasi TEXHOJIOTHS TOILJIMBAY

3aBenyroumii kadeapoii

(moamnuce) (®.1.0.)



1. OBBEKT, HEJIb U 3A/TIAYH OCBOEHMU S INCIUIIJINHBI

Hucrummaa «OO0mIasi ¥ HeOpraHWYecKass XUMUS» PacCMaTPUBAET BOIMPOCHI
dbopMHpOBaHUS CHUCTEMBbI 3HAaHWNW (YHIAMEHTAIBHBIX 3aKOHOB M  OCHOBHBIX
IIPEICTABICHUN XUMUH.

Oobvekmom u3yueHus SBISIETCS CTPOEHUE, PEaKIMOHHAs CIOCOOHOCTh H
CBOMCTBA BCEX XMMUUYECKUX IJIEMEHTOB U UX HEOPTaHUYECKUX COCTMHEHUMN.

Ilpeomemom u3yyenus SBISIOTCS B3aMMOCBSI3b XMMHUYECKOTO COCTaBa,
CTPYKTYPBI, YCIOBUI CUHTE3a U CBOMCTB XUMHYECKHUX BEILIECTB.

Ileny nucrunIVHBI - W3YyYECHHWE OCHOBHBIX TMOHATHA W (yHIAMEHTAIBHBIX
3aKOHOB XMMUHU; UX NMPUMEHEHUS B XUMHUYECKON TEXHOJIOTUU, B TEOPUU U MPAKTUKE
TEXHOJIOTUYECKUX MPOLIECCOB, CO3JAaHUU W HCIOJIb30BAHWHU HOBBIX MAaTE€pUANIOB U
KOHCTPYKIIMH, OXpaHE OKPYXKalolIel cpelbl U 3/0pPOBbs YEIOBEKA; OBJAJICHUE
OCHOBAMHM HAay4YHOTO METOJa aHaju3a SBJICHHUI; (OpMUpPOBAHUE Y CTYJIECHTOB
COOTBETCTBYIOIIMX 3HAHWM, YMEHHMA W HABBIKOB [JJIsi UCIIOJIb30BAaHUSA B
npo(ecCHOHANIbHON JEeATEIbHOCTH; CO3JaHUE OCHOB JUISI M3YUYEHHS MOCIEIYIOLNX
JUCHUIUIMH XUMHUYECKOTO IUKJIA.

B pe3ynbTaTe ocBOEHUS TUCHUILUIMHBI CTYJIEHT JOJDKEH

3Hamo

— OCHOBHBIC 3aKOHBI U ITOHATHUA XUMHUH,
— COBPEMCHHLIC IMPCACTABIICHUA O CTPOCHHNH aTOMa U XUMHUYECKOMN CBiA3HU,

— OCHOBBI TE€OPUU XUMHUYECKUX PEAKIUHA U TEXHOJOTMYECKUX ITPOLIECCOB
(TepMOAMHAMUKA, KHHETHKA, PABHOBECHE);

— 3aKOHOMEPHOCTH  KHUCIIOTHO-OCHOBHBIX  B3aUMOJICMCTBUM  XUMHYECKHUX
COCIUHCHUH,

— TEOPUIO0 JJIEKTPOJUTUYECKON JOHCCOLUMAlMd W peakuuid B PacTBOpPax
DJIEKTPOJIUTOB U HEAIEKTPOJIUTOB;

— OCHOBHBIE TNPEJCTaBICHUS (PU3NYECKON U XUMUYECKOH TEOPUH PACTBOPOB,
METO/bI ONPEETIEHNS KOJUINTaTUBHBIX CBOWCTB PACTBOPOB;

— DJICKTPOHHYIO  TEOPHUI0  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN,
OKUCIIUTEJIbHO-BOCCTAHOBUTEIbHBIE TOTEHIIUAIIBI;

— OCHOBHBIE TPEJCTABIEHUS JJIEKTPOXUMHUHU, DIIEKTPOJIU3, XHUMHYECKUE
MCTOYHHUKH TOKA, TEOPUIO KOPPO3UH METAILJIOB,;

— CBOMCTBA DJEMEHTOB M HMX COEAUHEHUW COTJIACHO MX IIOJIOKEHUIO B
[Iepronnyeckoi cucreme;

— MCTOJAbI IIPOMBIINIJICHHOTO IIPOU3BOACTBA, XHMMHUYCCKHC U (1)I/I3I/I‘-ICCKI/I€
CBOMCTBA OCHOBHBIX IIPpOAYKTOB XUMHNYCCKOT'O CHHTC3ad, MCTAJIJIOB U CIIJIaBOB.

ymemb

— IUITAaHUPOBATh W TMPOBOJUTh XHUMHUYECKHUE OKCIIEPUMEHTHI, BBINOJHATH
XUMHUUYCCKUN aHaJIN3 BEIECTB;

— BBIOJHATH  HEMOCPEACTBEHHYIO 00paboOTKy  JKCHEPUMEHTATBHBIX
pe3yJbTaTOB, UX aHAIM3 U TEOPETUUYECKOE 0000IIECHNE;
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— OIKACHIBATh KOHKPETHBIM TEXHOJIOTUYECKOM TMPOLECC  yYPaBHEHUSIMU
XAMHUYECKUX PEAKIUN;

— BBITIOJIHATH CTEXHOMETPUUYCCKUE, TEPMOJMHAMUYCCKUE M KHHETHUCCKHE
pacueTsr,

— HCIIOJBb30BATh MAaTEMATHYCCKNEC MOJCIIN XUMHUUYCCKUX IIPOLECCCOB,

— ONpeNeNaTh XUMHYECKUM U (Pa3oBbId COCTaB HM3y4YaeMBIX CHUCTEM,
KOHIICHTPAITUIO PaCTBOPOB; UCIOJIb30BATh METOIbl XUMHUUECKOW HICHTU(DUKAIINUH;

— TpEACKa3blBaTh OCHOBHBIC CBOMCTBA XHMHMUYECKHUX OJJIEMEHTOB 110 UX
nosioxkenuto B [lepronuueckoil cucreme;

— IPUMEHATH  HOBBIE  JOCTHXKEHUsS  XMMHUYECKOM HAyKM B  CBOEH
poheCCHOHAIBHOM JICITEIBbHOCTH;

— aHaJU3UPOBATh SIBJICHUS C TO3ULIMN HAYYHOTO METO/IA.
eénaoems

— HaBbIKAMH OIIMCAHMS CBOMCTB BCIICCTB Ha OCHOBC 33KOHOM€pHOCTCfI,
BBITCKAIOIMIKWX M3 IICPUOAUICCKOI'O 3aKOHA 1 HepI/IOI[I/I‘-IeCKOﬁ CHCTCMBI 3JICMCHTOB,

— BJIaA€Th MCTOAAaMH U croco0aMM CHHTE3a HCOPraHNYCCKHX BCIICCTB,

— crnocobamMu OpHEHTAlMH B MPO(ECCHOHANbHBIX HCTOYHHMKAX WH(MOpMAIUU
(>KypHaJIbl, caiiTbl, 00pa30BaTEIbHbIE MOPTAJIbI).

[Ipomecc m3ydeHUs IUCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHUE CIICIYIOIINX
KOMIICTCHITUM:

— cnoco0OeH U3y4daTh, aHATU3UPOBATh, UCIIOIL30BaTh, MEXaHU3Mbl XUMUUECKUX
peaKLuil, MPOUCXOIAIINX B TEXHOJOTMYECKUX MPOLECCaX U OKPYKAIIIEM MHDE,
OCHOBBIBASICh Ha 3HAHUSAX O CTPOCHUHU BEIECTBA, MPHUPOJE XUMUUYECKOW CBS3U U
CBOMCTBAaxX Pa3JIMYHBIX KJIACCOB XUMHUUYECKHUX 3JIEMEHTOB, COCIUHEHHH, BEUIECTB U
matepuanon (OITK-1).

2. MECTO JJUCHUTIJIMHBI B OCHOBHOM OBPA30OBATEJIBHOM
IHPOI'PAMME

JlucuumimHa OTHOCUTCS K 00s13aTenbHOM yacT biioka 1 qucturiua (MoayJsiei)
y4eOHOTO TIJIaHa.

YueOnas aucummuHa "OOImass ¥ HeOpraHuveckass XUMHA' UMEET CBS3U CO
cieayrmuMu auciumauHamMu: "Marematuka", "®uszuka", «Dusznueckas Xumus»,
«Oprannueckas XuMus», « AHanutuueckas xumus», «Kommonanas xumusy», "OCHOBBI
skosorun", "MaTepuanoBeeHHEe U OpraHU3allvsl TEXHOJIOTUYECKUX IMPOIEeccoB" U
JUCcHUIUIMHAMU ukiIa "HaHoTeXHOIOTHY 1 HaHOMATEpHUaJIbI.

3HaHUA U YMEHHS, IPUOOPETCHHBIE MPU OCBOCHHMM JAaHHOW JHCITUTLIMHBI,
peanu3yloTCsd CTYJICHTOM TMPU M3YyYECHHUU TMOCICAYIOMUX AUCHUIUIMH «OO01mas
XUMHYECKas TeXHoJorusy, «lIpuknagnas MexaHuka XUuMHUYECKOTO 000PYy/TI0BaHUY,
«IIpormeccrl U anmmapaTbl XUMHYECKUX MPOU3ZBOACTBY, «MoIeIUpOBaHUE XUMHUKO-
TEXHOJIOTUYECKHUX IMPOIIECCOB», MPU MPOXOKJIECHUHU YyICOHOM U MPOU3BOJICTBEHHOMN
MPAKTUKHU, MTOATOTOBKE KYPCOBBIX M JUILIOMHBIX PaboT.



3. CTPYKTYPA U COAEP KAHUE NUCIHUIIJINHBI
3.1. Pacnpenenenue y4yeOHBIX YacoB MO TeMaM IUCHHUIUVIMHbI W BHIAAM
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3aHATHI
KomnuecTBo yacoB
HaunmeHoBaHue TeM CTaIMOHAP/3a09YHOE
(coneprkaTeNbHBIX MOTyJIeH) Beero B ToMm uucrne
Jlekruu | Jlabop. | CPC

Tema 1. OcHOBHBIE TIOHATHUA U 3aKOHBI 14/24 2/0 6/0 6/24

XUMMUH.
Tema 2. Ctpoenue atomoB u [lepuoanueckuit 18/25 41 8/0 6/24
3aKOH
Tewma 3. [IporcxoxneHne XUMUYECKUX 9/20 2/0 210 5/20
DJIEMEHTOB
Tema 4. Xumunueckas CBsI3b 17/20 6/0 6/0 5/20
Tema 5. OCHOBBI XUMUYECKOM 18/26 6/1 6/0 6/25
TEPMOJIMHAMHUKHU
Tema 6. OCHOBBI XUMHUYECKOU KUHETUKH. 17/27 4/1 8/2 5/24
Tema 7. Xumnueckoe paBHoBecue. Da3oBbie 15/97 210 8/2 5/95
JarpaMMEl.
Tema 8. JlucniepcHble cucTeMbl. PacTBOpbI 20/28 6/1 8/2 6/25
Tema 9. KoMIJIeKCHBIE COCIMHEHUS. 18/24 4/0 8/0 6/24
Tema 10. OKuCIUTEIBHO-BOCCTAHOBUTEIILHBIE 28/27 12/1 10/2 6/24
PEaKIMHU 1 ICKTPOXUMUYICSCKHIE TIPOIIECCHI.
Tema 11. CBolicTBa 2JIEMEHTOB IVIaBHBIX 18/23 2/ 10/2 6/20
MOATPYIIIT
Tema 12. CBoiicTBa d1eMEHTOB NOOOYHBIX 11/20 1/0 5/0 5/20
TOATPYIIII
KoHTtakTHas paboTa (qOMOTHUTEIbHA) 4/6
Kypcogas pabota (mpoekr)
HToro 1o BUaaM 3aHITUN 203/291 | 51/6 | 85/10 | 67/275
Kontpoms 99/9

Uroro: 306/306

dopMupoBaHUE KOMIIETEHIIMII B pe3yJibTaTe 0CBOEHHUS TeM JIMCUMILINHBI

Komnerenuuu

KOMIICTCHIINH

Tembl JUCHUIIJINHBI, HAIICJICHHBIC HA BblpaﬁOTKy

OIIK-1

Temal, 2,3,4,5,6,7,8,9,10, 11, 12




3.2. Jlekuun

Tema 1. OcHOBHbBIE NOHATHSA M 3aKOHbI XMMHH.

CojnepxaHue TeMbl 1:

3HavyeHUE U HEOOXOIMMOCTh N3YUEHHUS Kypca 0011Ie 1 HeOpraHNn4eCcKo XUMUH
JUISL CTICIMAJIUCTOB B OOJIACTH XUMHYECKOM TeXHOJIOTUU. CTPYyKTYpHO-JIOTHYECKast
CXeMa B3aUMOCBSI3U JUCHHUIUIMHBI XUMHUHU CO CHEIUAIbHBIMUA U TPOPUIUPYIOIIMMHI
TUCHUIUIMHAMHY, TIPENO/IaBa€MbIMU B BY3€.

OcCHOBHbIC TIOHSITUSL W 3aKOHBI XUMHUH. A TOM, MOJEKyJa, OTHOCHTEIIbHAs
aTOMHasi W MOJIEKYJIIpHas macca, MoJib, MoJsipHas macca. CTeXnoMeTpuyecKue
3aKOHBI. 3aKOH COXPAaHEHHUSI MAaCChl, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH SKBUBAJICHTOB.

Knaccel  Heopramwmdeckux coeauHeHW. KHCIOTHO-OCHOBHBIE CBOMCTBA
OKCHJIOB U THJPOKCUIO0B META/UIOB U HEMETAJIJIOB.

Jlureparypa k teme 1: [1, 2, 3, 4, 5]

Tema 2. Ctpoenne atomoB u Ilepuoauveckuii 3aKoH

ConepkaHue TeMBbI 2:

OcHOBHBIE CBEeIEHUS O CTpOoeHUM aTtoMoB. CocTaB aTOMHBIX siaep. M3oTombl,
CoBpeMEHHOE OHATUE O XUMUYECKOM DJIEMEHTE.

Henocrarounocts wmoaenu artoma bopa-3ommepdensaa. JIBolcTBeHHas
KOPITYCKYJISIPHO-BOJIHOBAasI  MPUPOJA BJIEKTPOHA. XapAKTEPUCTHKA TMOBEICHUS
AJIEKTPOHOB B aTroMax. KBaHTOBO-MexaHWYeCKas MOJIeNb aToMa. ATOMHAasi OpOUTab,
KBAHTOBbIE YKCia U UX (GU3NYECKUN CMBICI, 0003HaYeHNE aTOMHBIX OpOUTaNIel U X
reomeTpuyeckas Gopma. DHEpreTUyecKre ypOBHHM W TIOJYPOBHH, dYHEPTETUUYECKAS
auarpaMMa  aroMa  BOJIOpO/a, aTOMHBIE CHeKTphl. (COOEHHOCTH CTPOCHHUS
MHOTOAJICKTPOHHBIX aTOMOB, PACTpEEICHUE JIEKTPOHOB MO aTOMHBIM OpPOHUTAIISAM
(OpyHIMIT ~ HauMEHbIUEe  sHepruu, nOpuHuun Ilaynu, npaBwio ['yHpaa).
[TocrnenoBaTEeNbHOCTh  3aMOJHEHUS yPOBHEWM W TNOAYPOBHEWU. DIJIEKTPOHHBIE
KOH(Urypaluu 1 3JeKTPOHHbIE (DOPMYJIBI ATOMOB.

[Tpupoaa nepuoIuIHOCTH (PU3NIECKUX U XUMUYECKUX CBOMCTB JIEMEHTOB U MX
coequHeHuid. [leproanueckas cuctema 3JEMEHTOB Kak rpaduueckoe H300pakeHHUe
[lepnogmueckoro 3akoHa. Jlnanekrnueckuid xapakrep lleprnoanueckoro 3akoHa. 3akoH
Moznu; nopsakoBbld  HOMEp diieMeHTa. llepuonnyueckoe UW3MEHEHHE CBOWCTB
XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C IJIEKTPOHHOM CTPYKTYPOU aTOMOB. DHEPrus
VMOHM3AIlMM U CPOJICTBA K 3JIEKTPOHY; 3JIEKTPOOTPHULATEIBHOCTh 3JIEMEHTOB. CBS3b
AIIEKTPOHHOU (HOPMYJIBI dJIEMEHTa C €ro mosiokeHueM B llepuomnyeckod cucreme.
Xapakrep NOBTOPSIEMOCTH M M3MEHEHHUs 10 MEPUOJaM U IpyliaM OCHOBHBIX CBOWCTB
AJIEMEHTOB U UX COCIMHEHUM.

Jluteparypa k teme 2: [1, 2, 3, 4, 5]

Tema 3. [IpouncxoxkaeHne XUMUYECKHUX JI€MEHTOB.

Conepxanue Tembl 3: Teopus boisbimoro B3peiBa. PacmpocTpaHeHHOCTH
AJIEMEHTOB M UX U30TOMNOB B HaOMoaeMoi yactu BeenenHoit. CoBpeMeHHBIN MOIX 0]
K OOBSICHEHHIO OCHOBHBIX HAa0II0AaeMbIX 3aKOHOMEPHOCTEH XUMHUECKOTO U U30TOTTHOTO
cocTaBa BenlecTBa BeeneHHoi.

Jlureparypa x teme 3: [1, 2, 3,4, 5]




Tema 4. XuMuueckasi CBA3b.

Conepxxanue Tembl 4:

VYcnoBuss M NPUYMHBI BO3HMKHOBEHUS XUMUYECKOM CBS3U. ODHEPIHsl CBS3H,
JUIMHA CBSI3M, BaJIEHTHbIE YIJbl. OCHOBHBIE THIIBI XMMHYECKOW CBsi3H. Meroa
BaJICHTHBIX CBSI3ed M METOJ MOJIEKYJSIpHBIX opOutaneil. CBoICTBa KOBaJIEHTHOU
CBSI3M: HACBIIIIAEMOCTb, HAIIPABJIEHHOCTb, OIS PU30BAHHOCTD. G-, -, 0-CBSI3H.

Tunsl rubpuauzanuu. CTpoeHUe MPOCTEHIINX MOjeKysl. OOmue cCBEIEHUs O
METONAX W3YyYECHMs] MOJIEKYJISIPHOM CTPYKTypbl. BaJleHTHbIE 2JEKTPOHHBIE Iapbl U
IPOCTPAHCTBEHHAsl KOHpurypauus wmoiekyn. llonspHocTs cBsi3u. [{unosnpHbli
MOMEHT MOJIEKYJIbl. [[OJIIpHOCTE MOJIEKYN M €€ KOJMYECTBEHHAs] XapaKTEpUCTHUKA.
JIOHOpHO-aKIENTOPHAsS CBSI3b KaK PA3HOBUIHOCTHh KOBAJICHTHOM CBA3U. MOHHAs CBA3b
U €€ CBOMCTBA: HEHACBILIEHHOCTh, HEHANPABJICHHOCTh, MOJISIPU30BaHHOCTb. O0Imas
BaJICHTHOCTb. MeTaummueckass  CBsI3b.  MEXMOJIEKYJIIpHBIE  B3aUMOJECHCTBUSA
(opueHTaMOHHbIE, UHAYKIMOHHbIE, AUCIEPCUOHHBIE). BogopoaHas cBs3b.

CBoiicTBa BEUIECTB B PAa3jMUYHBIX COCTOSHUSAX. 3aBUCUMOCTb (U3NYECKUX
CBOICTB OT BHJAa XUMHUYECKOW CBSI3M MEXAYy YacTHIIaMU B Kpuctamax. OOmme
CBEJICHUA O METONAX UCCIIETOBAHUSA CTPOCHUS KPUCTAIUIOB. PealbHble KpUCTAIIIBL.

Jlureparypa x teme 4: [1, 2, 3, 4, 5]

Tema 5. OCHOBbI XUMHYECKOH TEPMOAUHAMHUKH.

ConeprkaHue TEMBI O:

OCHOBHBIE TOHATHUSI TEPMOJUHAMUKHU: CUCTEMA U BHEIIHSS CPEA, TUIBI CUCTEM
(oTKpbITas, 3aKpbiTas, U3oaupoBaHHas). [Ipouecc, Temnora u podora kak aBe HopMbl
nepenaun 3Hepruu. COCTOSHUE CUCTEMBI, MapaMeTpbl COCTOSHUS (IKCTEHCUBHbBIE U
UHTEHCUBHbIE). DyHKIMM CcOCTOSSHUA U WX o0ume cBoiictBa. (OCHOBHBIE
TepMOUHAMHUYEeCKUE QYHKITUU (BHYTPEHHSISI DHEPTHSI, SHTAJIBITHS, SHTPOTIHS, SHEPTHUS
['u66ca, oHeprus ['enpmronbiia). CraHmapTHOE COCTOSHHE W CTaHAApPTHHIC
TepMoauHaMuueckne (PpyHkiuu cuctemsl. [lepBoe Havaio TEPMOJAMHAMHUKU - 3aKOH
coxpaneHus sHeprun. CBsi3b MEXKIy JHEpPrueH, TermioTo u paboroil. BHyTpeHHss
DHEPTUs W SHTANBNUA. TeroBod 3PGeKT M30XOPHOTO M HU300apHOTO IMPOIIECCOB.
CranpmapTHas SHTajmbnus oOpa3oBaHus BemlecTB. Tepmoxumwus. 3akoH ['ecca.
Tepmoxumuyeckune HUKIbL. TepMOXUMUUYECKUE YPABHEHUS U PACUETHI.

Bropoe Hauano TtepMmoaumHamuku. [Ipomeccel  camMONpOW3BOJBHBIE U
HeCcaMoIpou3BoyIbHbIC. [loHATHE 00 HHTpOMMHU. DHTPONMMS KaK KpUTepUalibHas
GyHKUMS 11 HM30JIMPOBAaHHBIX cHUcTeM. llpencraBieHue o TpeThbeM Hayaie
TEPMOJIMHAMUKU. /[Ba OCHOBHBIX (DakTOpa, ONpeAeaonie CIOHTAHHOE POTEKaHUE
npouecca. OHepruss ['ub0ca. VYpaBuenne ['n0O6ca. Kpurepum HanpaBieHus
MPOTEKAHUSI XUMUUYECKOW peakinu B U300apHBIX U M30XOPHBIX YCIOBUSIX. BrusHue
TeMIEpaTyphbl Ha HAMPABJICHUE MPOTEKAHUS PEAKIIUU. 3aBUCUMOCTh dHepruu ['ndoca
OT JaBJ€HUs U TeMneparypsbl. [loHsTHE 0 XMMUYECKOM MOTEHIINAIIE.

Jlureparypa k teme 5: [1, 2, 3, 4, 5]




Tema 6. OCHOBBI XUMHYECKOI KMHETUKH.
ConeprkaHnue TeMbl 6:

[Ipenmer XMMHYECKONM KUHETHKHA. ['OMOT€HHBIE W TE€TEPOrCHHBIE PEAKIUU.
CkopocTh peakiuu (MTHOBEHHAS U CPEIHSSI ), CIOCOOBI ee BripakeHusl. Kunetndeckas
KpHUBasi ¥ rpaduIeCcKOe ONMPECICHIE CKOPOCTH PEAKITHH.

OcHoBHBIE (PaKTOPHI, BIHSIONME HA CKOPOCTh PEAKIIMU. 3aKOH JEHCTBYIOIIUX
macc. KoHcranTta ckopoctu peakiuu. KuHeTnueckuil mopsnoK peakuuu. BimsHue
TEeMIIepaTypbl Ha CKOpPOCTb peakuuu. TemmneparypHblii KO3()(PHUIMEHT CKOPOCTH
peakuuu. YpaBHeHHE AppeHuyca. ODHeprusi aktupauuu. OnpeneseHue >HEPTUr
aKTUBAIUK U3 AppeHnycoBCKoro rpaduka. BiusHue BHeIHUX (aKTOPOB HA CKOPOCTh
reTeporeHHbIx peakuuid. [IpeacraBieHne O KUHETHKE TE€TEPOTreHHBIX MPOIIECCOB.
Karamus. Mexann3mbl xumuueckux peakuuid. Llemnnsie nmpoueccsl. LenHbie nponecchbl
— OCHOBA MPOILIECCOB TOPEHHUS.

Jluteparypa k teme 6: [1, 2, 3,4, 5]

Tema 7. Xumuveckoe papHoBecue. @a3oBbie AMarpamMmsl.
ConeprkaHue TEMBI /:

Coctosinue  paBHoBecusi.  [Ipomecchl  oOpaTtumble W HeoOpaTHMBIE,
TEPMOJMHAMMYECKUI KpuTepuil paBHOBecus. KoHcranta paBHOBecus, CBs3b
KOHCTaHThl XHMHMUYECKOTO paBHOBecHsi ¢ 3Heprued ['mbOca, 3aBUCUMOCTH €€ OT
temneparypbl. Cmenenne xumudeckoro pasHoBecus. [Ipunmun Jle [larensbe.

da3zoBbie AuarpamMmsbl. JluarpamMmel TeMmmeparypa-gaBiieHue. Jluarpammebl
TEMIIEPATYpa-COCTAB.

JIuteparypa k teme 7: [1, 2, 3,4, 5]

Tema 8. /lucnepcHble cucTEMBbI U PacTBOPbI. PacTBOpBI 3JIEKTPOJUTOB U

HEJJIEKTPOJIUTOB.
Coneprkanue TeMbl 8:

[Tonsitne o mucnepcHbIx cucremax. CremeHsr aucnepcHoctd. Kimaccudukamms
TUCTIEPCHBIX cUCTeM. VICTHHHBIE pacTBOPHI, BUIBI pacTBOPOB. CIOCOOBI BBIPAKECHUS
COCTaBa pPAacTBOPOB: MaccoBas JOJIsI, IMPOLECHTHAs KOHILIEHTpAUWs, MOJIbHAs JOJIA,
MOJISIpHAsT KOHLIEHTpaLKsl, HOPMaJIbHAasl, MOJISJIbHAsA KOHILIEHTpauus. PacTBOpuMOCTh
TBEPJIBIX BEIIECTB M Ta30B. Xumuueckas teopus pactBopoB .M. Menneneesa.
ConbBaThl, TUAPATHI, TEIJIOBbIE 3(PPEeKThl Mpu pacTBOpeHUH. Kpucramioruaparsl,
nerunparanusi. GU3NKO-XUMHYECKask TEOPUs pacCTBOPOB.

KosumuratuBabie CBOWMCTBa pacTBOpOB. JlaBieHuWe mapa pacTBOPUTENS HaL
pacTBOpPOM, TEMIEPATYPhI KATIEHUS ¥ 3aMEP3aHUs paCTBOPOB, OCMOC. 3aKOHBI Payiid.

DJIEKTPOJUTBl U HEAJIEKTPOJUTHI. Teopusi 3JIEKTPOIUTUUECKOW TUCCOIUALINH.
CreneHpb auccolyaluu, CHIbHBIE U clla0ble 2JeKTpoauThl. KoHCTaHTa nucconuaum.
KomnuratuBHbple  CBOMCTBA  DJIGKTPOJIUTOB,  HM30TOHHYECKHH  KOI(P(HUIMCHT.
PaBHOBecHe B pacTBOpax claObIX JIEKTPOIUTOB. 3aKOH pa3zdaBieHus OcTBaibaa.

Bbydepubie pactBopbl. loHHBIE peakiyy 0OMeHa B pacTBOpaxX, HAMPABICHUE UX
npoTeKaHus. AyToJluccolManus BOJbl, HOHHOE MPOW3BEJICHUE BOJbl. BOaopoaHbIi
rokasaresb. KucioTHO-OCHOBHBIE MHIUKATOPHI.
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DOneMeHThl KOJUIOMJHOM XuMuU. JlucrepcHble CHCTEMBI U MOBEPXHOCTHBIE
ABICHUS.  XUMHUS  IOBEPXHOCTHO-AaKTUBHBIX  BemiecTB.  CMauuBarenun U
neHooOpa3oBaTeu.
['mpponn3 coned, BO3MOXHBIE ciaydan Truaposnns3a. CTeneHb TUAPOIH3a.
KoncranTa ruaponusa. [1omHb ruaponms.
Jlureparypa k teme 8: [1, 2, 3, 4, 5]

Tema 9. KomniiekcHble coeTMHEHUS.
Conepxanue Tembl 9.

KommnekcHble  coeauHeHud.  CTpoeHHME  KOMIUIEKCHBIX  COCIMHEHMM.
KommiekcoobpazoBarenb, €ro KOOPAMHAIMOHHOE 4YHCO. JIMraHjbpl, BHEIIHSS M
BHYTpeHHsI1 cepbl KOMIUIEKCHOTO  coefauHeHus. CrocoOHOCTh  2JIEMEHTOB
[lepuoguyeckoii  cuUCTeMbl K  KOMIUIEKCOOOpa3oBaHuio. Homenknatypa wu
Kiaccuukanys — KOMIUIEKCHBIX — coefuHeHui.  Jluccormumarus  KOMITJIEKCHBIX
coenuHeHnid. KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO MOHA. JIBOWHBIE COJIH.

Jlureparypa xk teme 9: [1, 2, 3, 4, 5]

Tema 10. OKHCJINTEIBbHO-BOCCTAHOBHUTEILHBIE peakuumn ) |
JIEKTPOXMMHUYECKHE MPOLECCHI.

Conepxanue Tembl 10:

CoBpemeHHass  3JIEKTPOHHAs  TEOpHsl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (OBP). [Tonypeakuuu, okuciauTenbHO-BoccTaHoBUTENbHAs (OB) cucrema,
OKHUCJIEHHasl U BoccTaHoBieHHast hopma OB-cuctembl. MeTos 351eKTpOHHOTO OanaHca.

BaxHelme OKUCINTENN U BOCCTAHOBUTENH, UX MOJIOKEeHUE B [leproanueckon
cuctemMe oaneMmeHToB J[.M. MeHnngeneeBa. OKHUCIUTEIBbHO-BOCCTAHOBUTEIBbHBIN
MOTEHIIUAJI, AJIEKTPOAHBIM MOTEHIMAN, TUIBI AJEKTPOAOB (MOHHO-METALTUYECKUH,
razoBblif). @DakTOpbl, BIMUSIONIME Ha 3HAYEHUE DJIEKTPOJHOTO IMOTEHIIHAIA.
CranpapTHblii 3J€KTpOJHBIA ToTeHUHUaN. CTaHAapTHBIM BOJOPOAHBIA SJIEKTPO/I.
Bonoponnas mikana mNOTEHUUANIOB (psi HANpSOKEHUM METAIOB).  YpaBHEHUE
Hepucra. Dnextpoasuxymas cuna OBP, ee cBs3b ¢ sneprueii [ m60ca. Hanpasnenue
MIPOTEKAHUS OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ITPOLIECCOB, KPUTEPUN BO3MOKHOCTH
caMoIpou3BoJIbHOTO poTekanust OBP.

XHUMHUYECKHE CBOMCTBA METaIJIOB. B3auMoaelcTBHS METaIJIOB C BOJIOM,
IEJI04YaMHU, KUCIOTAMU, COJISIMU.

XUMHYECKHE HWCTOYHHKHA TMOCTOSSHHOTO TOKa. ['albBaHUYECKHE DSIJIEMEHTHI.
[Tonmapuszanusi 3MEKTPOAOB. DJICKTPOABIKYIAS CHJIa TaIbBAHUYECKOTO 3JIEMEHTA.
KonueHTpamoHHbI€ rallbBAHUYECKUE DJIEMEHTHI.

DIIEKTPOIU3, YCIOBHS NPOTEKAHWS AHOJHOTO W KATOAHOTO IPOLECCOB.
DIIeKTpoau3 pacmiaBoB. KWHeETHMKa 3eKTpoJHbIX mponeccoB. [lonspuzanmonHbie
qarpaMMbl  JIEKTPOJIM3a. JIEKTPOJW3 BOJHBIX PACTBOPOB. JJEKTPOIU3 C
PacTBOPUMBIM aHOJOM M SJEKTPOpaPUHUPOBAHUE METAIIOB. 3aKOHBI DJIEKTPOJIM3a
dapagest.

Koppo3ust MetaioB. OCHOBHBIE THIBI U MEXAHU3MbI KOpPpO3uu. OCHOBHBIE
METO/IbI 3aLIUTHI OT KOPPO3HH.

Jlureparypa xk teme 10: [1, 2, 3, 4, 5]
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Tema 11. CBoiicTBa 3JIeMEHTOB IIABHBIX MOATPYIII

Coneprxanue TeMsbl 11:

Xumuaeckue daemeHTl B llepmommyeckont cucreme. Kraccudukarus
AJIEMEHTOB M0 XHMHYECKOW mpupone. Knaccuduraius s1eMEHTapHBIX BEIIECTB.
XUMHUYECKHE CBOMCTBA AJIEMEHTAPHBIX BeleCTB. [lepuoanueckoe n3MeHEHNE CBOMCTB
AJIEMEHTAPHBIX BEIIECTB.

OO611ast xapakTepUCTUKA S- U P- SJIEMEHTOB.

Bonopoa, xuciopon. OcobeHHOCTH BOJIOpOAAa KaK XHUMHUYECKOTO 3JIEMEHTA.
dusnyecKkue 1 XUMUYECKHUE CBOMCTBA BOi0opoaa. CriocoObI MOTyYeHUs U PUMEHEHUS
BoJiopojia. Kucnmopon, coiictBa, nonmumopduasie Mogudpukanun. O30H. Kpyrosopor
Kuciopoaa B mpupoje. Boma, aHomanmuu (U3MYECKUX M XUMHUUYECKHUX CBOMCTB.
B3aumojeiicTBue ¢ TPOCTBIMM M CJIOKHBIMU BeliecTBaMu. KpyroBopoT BOJbI B
npupoze. [lepokcua Bogopona. Okcuapl, NEPOKCUT, O30HUIBI.

OO6mmit 0630p MPOCTHIX COSTMHEHUHN SIIEMEHTOB M XapaKTep XUMHIECKOU CBS3U
B HUX. [IpocThie coeauHeHUs] BOAOPOAA: MPOCThIE KUCIOTHI, Tuipubl. CoequHeHus
rajoreHoB — ranuabl. CoeNMHEHUs KHUCIOpOJa — OKCHUAbl W THAPOKCHIBIL.
Cynbdupl, HUTPUIBL, KapOUIBI.

l'anocenvr. OOlas XapaKTepuCTHKa rajaoreHoB. HaxoxkneHwe B MNpupoe,
OCHOBHBIE MUHEpAJbl U TOPHbIE TOPOJbl. BOIOPOIHBIE COETUHEHUS, UX XUMUYECKHE
cBoiicTBa. lInaBUKOBasg W COJIAHAS KHUCJIOTA, UX CBOMCTBA M METOJABI IOJYYECHHUS.
Kucnopoausie coequnenusi, okcubl. Kucmopoaconep:xaiine KUCIOTH Xjopa, Opoma,
rona. KoMruiekcHble coeuHeHus: TanoreHoB. lIpoMebliuieHHble W J1abopaTOpHBIE
METO/bl TOJYYEHUs TaJoreHoB. MerToasl moiydeHus xjopuaoB. Oobnactu
MIPUMEHEHUSI TaJIOTEHOB.

Xanvroeenvr. O0IIas XxapakTepUCTHKA XaJlbkoreHoB. Haxoxaenue B npupoje,
OCHOBHBIE MUHEpaJIbl U TOPHBIE TTOPOIbl. BOIOPOIHBIE COCTUHEHUS, UX XUMUYECKUE
cBoricTtBa. Kraccuduxamnus cynbQumaoB 1Mo UX pacTBOPHUMOCTU B BOJIE, pacTBOpax
KHUCIIOT U cynbbuaa ammonus [lomucynbduasl. Kucinopomnbsie coequHeHUs, OKCUIBI,
ruipokcuapl. Kucnopoconepxamme KUCIOThI CEPBI: CEpHAsi, CEpHUCTAsI, THOCEPHAs!.
[TonuTHOHOBAsA, IEPOKCOCEPHASA KUCIOTHI U UX COJU. ['allouaHbIE COEIUHEHHUS CEPHI.
[IpoMbIIUTIEHHBIA CUHTE3 CepHOM KUCHOTH. [IpombliieHHBIE W J1abOpaTOpHBIC
METO/IbI OJyYEHUSI XaTbKOTE€HOB, UX TPUMEHEHHUE.

llooepynna azoma. OOmwas xapakrepuctuka. HaxoxxaeHue B mnpupone,
OCHOBHBIE MUHEpaJbl U TOpHBIE TTOPObl. HuTtpuabl, pochduasl, apceHu b1, CTUOUIBIL.
BopopoaHbeie coeMHEHUs, UX XMMHWYECKHUE CBOMCTBA. AMMHMAK U €ro CBOWCTBA,
aMMOHUI U ero conu. Pochun, conn poconus. ['mapokcunamun, rugpazut. A3ubl.
Kucnoponnsie coeTMHEHNS, OKCUIBI, TUIPOKCUIBI. A30THAs! U a30TUCTAs! KUCJIOTHI, UX
cosd. [IpOMBINUIEHHBI CHUHTE3 a30THOM KHUCJIOTHL. TepMHUYecKoe pas3iioKEeHHE
HUTPATOB U HUTPUTOB. A30TUCTOBOJOPOJHAS KHUCIO0TA. DPOChHOpHBIE KUCIOTHI U UX
cosid. OKCUBI ¥ TUAPOKCHUIBI MBIIIbSIKA, CYpbMbI U BUCMYyTa. COEUHEHHUSI SJIEMEHTOB
noarpymnmsl VA ¢ ragorenamu. Kpyroo6opot azota B npupoje. [IpombliiieHHbIE U
7ab0opaTOpHbIE METO/IbI MMOTYUYEHHUS U IPUMEHEHNS OCHOBHBIX COSIMHEHHH 2JIEMEHTOB
MOATPYIIIIBI a30Ta.

llooepynna yenepooa. OOmasi XapaKTepUCTUKA BJIEMEHTOB TMOJATPYIIIBI
yriaepoja. OcoOeHHOCTH yriiepojia Kak OCHOBBI OPraHMYECKUX COEIUHEHUH.
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Haxoxzaenue B mpupojnie, OCHOBHbIE MHUHEpajbl M TOpHbIE MOpoabl. Bomoponnbie
COETMHEHUSI.

VYrnepon. Amnorponusa. KapOuasl mMetamioB, ux KiacCH(HUKanus, CBOICTBa,
MeTo bl nostydeHus. Okcupl yraepoaa. KapOooHumasl MeTamioB. YToibHast KUCIOTa,
KapOoHaThl, OMKapOOHATHI. YTJIEKUCIOTHOE PAaBHOBECHE, €I0 3HAUEHUE B MIPUPOIHBIX
npoueccax. CoeuHeHus ¢ rajoreHamu, ¢pocreH. CoeJMHEHUs C Cepoil, THOYTOJIbHAs
kucnora u ee comd. CoenuHeHWs C a30ToM. JluiMaH, CHUHWJIBHAS KHUCIOTA,
POJIaHUCTOBOJOPOIHAS KUCIOTA, UX COJIH.

Kpemnuii. IlonynpoBognukoBeie cBoiicTBa. KBapu. KpemHueBble KHCIOTEI.
CunukaTel W amiOMOCHUIHMKaThL. [IperncraBieHne O KPHCTAJUIMYECKOM CTPOCHHUU
cumkatoB. OrHeynopHbele MaTepuansl. Kiaccudukamusi orHEYIIOPHBIX MaTepraioB
10 XUMHUYECKOMY COCTaBYy U CBOICTBaM.

llooepynna 6opa. OOmas xapakTepUCTHKa SJEMEHTOB MOATPYHILl Oopa.
Haxoxnenue B mpupoje, OCHOBHbIE MHMHEpalbl M TOpHbIe NOpojbl. Bogopoansie
coenunenusi. bopuapl. Oxcun 6opa, 60pHBIE KUCIOTHI, 00pa3oH, 60pa3o, KapOOpaHHI.

Oxcuodvl u eudpokcuovt memaniog nooepynnol Il1A. Xumudeckue CBONCTBa
QTIOMUHUSA U €ro coenuHeHui. [anmoreHuzpl, KapOuabl, HUTpUAbLL. KomriekcHbie
coenuHeHuss amoMmuHus. [IpuMeHeHue alIOMUHHUS W €ro  CIUIABOB  Kak
KOHCTPYKIIMOHHBIX MaTE€pPHAIOB. AJIFOMOTEPMHUS KaK METOJ| MOJIYYEHUSI METAJUIOB U
cruiaBoB.  [IpoMmbllisieHHBIE W J1aOOpATOPHBIE METOJBI TMOJYYEHHUS OCHOBHBIX
COCIMHEHH MOATPYIIIEI Oopa.

llooepynna 6epunnus. OOmAss XapaKTEPUCTHUKA 3JIEMEHTOB MMOATPYIIIIbI
Oepwusi. HaxoxaeHune B TpUpoJe, OCHOBHBIE MHHEpaibl W TOPHBIE MOPO/IBI.
XUMHYECKHE CBOMCTBA COCAVMHECHUN MAarHus U LIEJTOYHO3EMEIBHBIX 3JIEMEHTOB.
Oxcupl, THIAPOKCHIBI, comu. [IpruMeHeHne MarHus M KajbIusl A7 TPOMBIIIIICHHOTO
MOJlydYeHUsT MeTan JIOB M cIiiaBoB. [IpombinuienHsie W 1a00paTOpHBIE METOIBI
MOJIyYeHHUS] OCHOBHBIX COSIMHEHUMN TOATPYIIIIbI OSpUIIIHSL.

XKectkocTh BOJbI. MeTOABI ONPE/IETICHUSI U YCTPAHEHHUS COJIEH KECTKOCTH.

Ll]enounvie memannvi. OOIas XapakTEPUCTHKA SJIEMEHTOB MOATpymmbl [A.
Haxoxxnenue B mpupojie, OCHOBHbIE MUHEpAIbl M TOPHBIE MOPOJIbl. XHUMHUYECKHE
CBOMCTBA, B3aUMOJICMCTBHE C KHUCJIOPOJOM, TallOT€HAMH. BOJIOIO, BOJIOPOIOM.
XUMHYECKHE CBOMCTBA COCIUHEHUMN IIEIOYHBIX MeTaIoB. OKCHIIbI, TIEPOKCHIBI,
O30HU[BI, THAPOKCHABI, cOJH. [IpOMBINUIEHHBIE METOAbl TMOJYYEHHUS CO/IBL.
[TpoMbinieHHbIe W J1a0OpAaTOPHBIE METOJIbI TMOJyYEeHHS OCHOBHBIX COCAMHEHHN
IEJTOYHBIX METAJJIOB.

JIureparypa x reme 11: [1, 2, 3, 4, 5]

Tema 12. CBoiicTBa 3/71eMeHTOB MOOOYHBIX MOATPYIIT

ConeprkaHue TeMbl 12:

Obwas xapaxmepucmuka d-snemenmos. OCOOEHHOCTH XWMHUH TEPEXOTHBIX
MeTauioB. HaxoxkaeHwe B TpHUpOJE, OCHOBHBIE MHHEPAIbI W TOPHBIE ITOPOIBI.
JlantaHonaHOE ckatue. Jlerkue u TsoKelnbie 0-371eMeHTHI, OOITHOCTD U Pa3JIndus B UX
CBOMCTBax. 3aBUCUMOCTh (PU3MUECKHMX W XUMUYECKUX CBONCTB OT TOJOKCHHUS
3JIEMEHTa B psy d-MeTaiios.

Ilooepynna xpoma. OOmas XxapaKTepUCTHKA 3JIEMEHTOB IMOATPYIIIHI.
Haxoxaenue B TIpUpPOJE, OCHOBHBIE MUHEPAIBI M TOPHBIC TMOPOJBI. XHWMHUYCCKHEC
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cBoOMcTBa 351eMeHTOB noArpynisl VIB. Oxcuibl, runpokcusl, coau. [IpomblnieHHbIe
U J1abopaTOpHbIE METO/IbI MOJIYYEHUSI OCHOBHBIX COEIMHEHUH.

Ilooepynna mapeanya. OOImas XapakTEepUCTUKA 3JIEMEHTOB MOATPYIIIIHL.
Haxoxnenue B mpupone, OCHOBHBIE MUHEPANIbl U TOPHBIE NOPOJBI. XUMHUYECKHE
cBoMcTBa 3neMeHTOB  noarpynnsl  VIIB.  Oxkcuuabl, THAPOKCHUIBL,  COJM.
[TpombiiIeHHBIE U TAOOPATOPHBIE METOBI OTYUEHUSI OCHOBHBIX COCTUHEHH.

Cemeticmeo oiceneza. OOIasg XapakTEPUCTHKA JJIEMEHTOB MOATPYMIIHL.
HaxoxneHnue B NmpuUpoAe, OCHOBHBIE MUHEpAJbl M TOPHBbIE MOPOAbI. XUMHUYECKUE
cBoiicTBa 3neMeHTOB noArpynmnsl VIIB. Oxcuabl, ruapokcunbl, cojiu. BimsHue
JIETUPYIOLUX T0OABOK HA CBOMCTBA TEXHUUYECKUX COPTOB Xkee3a. [[poMbliuieHHbIe 1
71a00paTOPHBIE METO/IbI MOTYYEHUS OCHOBHBIX COETMHEHHM.

llooepynna meou. OOmas XapakTEPUCTUKA DJIEMEHTOB  IMOJTPYIIIIHI.
HaxoxneHnue B NpuUpoAe, OCHOBHBIE MHUHEpAibl M TOPHBIE MOPOAbl. XUMUYECKHE
cBoiictBa 3neMmeHTOB  moarpymmsl  VIIB.  Okcuabl, THAPOKCHABI,  COJIU.
[TpombinienHble W 1a00paTOpHbIE METOAbl IMOJYYEHHUS OCHOBHBIX COEIUHEHHI.
DNEKTPOIUTUYECKUA METO, OYUCTKH MEJIH.

Ilooepynna yunxa. OOwWAs XapakTEpPUCTUKA AJIIEMEHTOB IMOATPYIIIbL.
Haxoxnenue B mpupone, OCHOBHBIE MUHEPAJIbl U TOPHBIE IOPOJBI. XUMHUYECKUE
cBoiictBa 3neMeHTOB  moarpymmsl  VIIB.  Oxkcuabl, THUIPOKCHUIBI,  COJHU.
[TpomblliieHHBIE U 1A00PATOPHBIE METOABI MOIYUYEHUSI OCHOBHBIX COE€IUHEHU.

JIluteparypa x reme 12: [1, 2, 3, 4, 5]

3.3. JlabopaTopHble padoThI

No T O06nbewm, | JIutepa
ema paboThI

11/T1 Jac. Typa
1 Tema 1. Tb B xumnueckoit nadoparopuu. KuciaorHo- 2/0 [6, 8]

' OCHOBHBIE CBOMCTBA OKCHJIOB M THAPOKCHJIOB. —
2. OnpeeneHne MOJIIPHOW MAcChI ra3a 2/0 [6, 8]
3. Onpenenenne MOJISIPHOM MacChl SKBUBAJICHTA METaJLIA 2/0 [6, 8]
4 Tema 2. DnekTpoHHas CTpyKTypa atroMoB. CTpoeHue 8/0 [6, 8]

) aTOMOB Y NEPUOJUYECKUM 3aKOH —
5. Tewma 3. [IporcxoxaeHNE XUMUIECKIX DJIIEMEHTOB 2/0 [6. 8]
6. Tema 4. Xumnueckas CBA3b. 6/0 [6. 8]
7. Tema 5. OCHOBBI XUMHYECKOW TEPMOTMHAMUKH 4/0 [6. 8]
8. OnpeneneHne TEIUIOThl XUMHYECKON peaKInu 2/0 [6, 8]
Q. Tema 6. OCHOBBI XUMHYECKOW KMHETHKHU. 4/1 [6, 8]
10. CKOpOCTh XUMUYECKON PEAKIINU 4/1 [6. 8]
11. Tema 7. XruMHuuecKoe paBHOBECHE. 6/1 [6. 8]
12. CMernieHne XuMHUYECKOTO PAaBHOBECHS 2/1 [6. 8]
13, TeMaU8. JucniepcHbie cuctembl. PactBopsl. ['napoiuns 8/2 [6, 8]

coJieit

14. Tema 9. KoMIsiekcHBIE COETUHEHNUS. 8/0 [6, 8]
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Ne T O6mwewm, | JIutepa
eMa paboThl
n/m Jac. Typa
15. Tema 10. OkHCTUTETEHO-BOCCTAHOBUTEILHBIC PEAKITHH. 412 [6. 8]
16. XUMHUYECKUE CBOMCTBA METAIIJIOB 2/0 [6. 8]
17, ["ampBaHUYECKUE SJICMCHTHI 2/0 [6, 8]
18. Koppo3us meTaios 2/0 [6, 8]
19. Tema 11. CpoiicTBa 3J1€MEHTOB TJIABHBIX MOATPYIIIT 4/1 [6. 8]
20. JKecTkoCTh BOJIBI 2/1 [6, 8]
21. MeToapl IOJTy9eHHs KOJJTIOWIHBIX CHCTEM 2/0 [6, 8]
22, Koarynsius KOJUIOHIHBIX CUCTEM 2/0 [6. 8]
23. Tema 12. CBolicTBa 371eMEHTOB MMOOOYHBIX MOATPYIII 5/00 [6. 8]
Hroro: 85/10 | [6.8]
3.4. CamocTosiTeibHAsI paboTa CTYJeHTA
Ne Bunbr camocTosTenpsHON paboThI CTYICHTA Obrem,
n/n 8 P YA yac.
1 Nzyuenne neximonHoro matepuaia (e meree 50% ot oobema 24/100
JIEKIUI)
2 [TonrotroBka K mpakTU4YecKUM 3aHATHAM (He MeHee 50% oT o0bema -
ayJIMTOPHBIX MPAKTUYECKUX 3aHITHIA)
3 [TonroroBka k madboparopHbM padotam (He MeHee 50% ot oovema | 24/100
ayJIMTOPHBIX JIAOOPATOPHBIX 3aHSITHI)
3 CamocTosiTeIbHOE H3YUCHUE Pa3/IeIIOB TUCIUILTIHBI 10/66
S BelnonHenre KypcoBoro npoekra (36 yacos) i
6 BrinonHnenne KypcoBoit paboTsl (27 4acoB) i
! BrimonHeHne HHIUBUAYaaIbHOTO 3a/1aHus (He MeHee 9 4acoB) 9/9
HUroro: 67/275

3.5. KypcoBoii npoexT (padoTa), HHIMBUAYAJIbHOE 3a/JaHHE

Jlns cTyneHToB Oo4yHOM (opMbl OOydYeHHUsT KypcOBOMl MpoekT (paboTa) Io
JTUCHUIUIMHE YYEOHBIM IJIAaHOM HE MPETyCMOTPEH.
Jlns  cTyAaeHTOB OYHOM UM 3aouyHOM (QopM oOydeHUs MO JUCHUILIIMHE
PEAyCMOTPEHO BBIIOJIHEHUE WHIUBUIYAIBHOTO 3a1aHMSI.
O6beM yueOHOI Harpy3kd MpU BBITOJHEHUH WHAUBUAYATbHOTO 3aJaHus — 9
4yacoB. 3aJlaHUEe Ha KOHTPOJIbHYIO paboTy BBIOMpAETCs CTYJEHTOM B COOTBETCTBUU C
METOAMYECKUMH yKazaHussMu [/, 9], corjacoBeIBaeTCsi C TMpemnojaBareieM u
BBIMOJIHSCTCS 110 METOIMYECKUMHU pekomeHnarusam[ 7, 9].
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4. ®OH/JI OHEHOYHBIX CPEJACTB
4.1. Kpurepyuu u mKajdbl JJs1 HHTErPUPOBAHHOH OLEHKH YPOBHSH
cpopMHUPOBAHHOCTH KOMIIETECHIUM

Cocmasnsiowas KomnemeHyuu — nOJTHOMa 3HAHUL

— HYJIEBOM YPOBEHb: HEBEPHBIE, HE apIyMEHTUPOBAHHbBIC, C MHOKECTBOM
rpyObIX OMMOOK OTBETHI HA BOMPOCH! / OTBETHI HA JIBa BOMPOCA U3 TPEX MOJHOCTHIO
OTCYTCTBYIOT. YPOBEHb 3HAHHI HIKE MUHUMAJIbHBIX TPEOOBAHUI;

— IIOPOTOBbIM  ypPOBEHb: [JaHbl HEAOCTAaTOYHO IIOJHBIC, TOYHBIE U
apryMEHTHPOBAHHBIE OTBETHI Ha BOMNPOCHL. [II0XO 3HAET TEPMUHBI, ONPEIEICHUS U
MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIECHMS, TPUHIUIIBI. J[OMyIIeH0O MHOTO
HEerpyObIX OIHUOOK;

- CpeOIHUM  YpoBEHb: JlaHbl  JOCTAaTOYHO  TOJIHBIE, TOYHBIE U
apryMEHTUMPOBAHHbIE OTBETHI HA BONPOCHL. B IENOM 3HAET TEPMUHBI, ONPEACICHUS U
MOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOUIEHMWS, NPUHIUIBL. JlomyiieHo
HECKOJIBKO HErpyObIX OIINOOK;

— MPOJBUHYTHIM YPOBEHb: JaHBI MOJIHBIE, TOUYHBIE U APIYMEHTUPOBAHHBIE
OTBETBl HA BONPOCBHL. 3HAET TEPMHUHBI, ONPEIACICHUS W TOHATUSA; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILEHHs, NpUHIUNBL. JIOMyIIEeHO HECKOJIbKO HErpyObIX
OIITNOOK;

— BBICOKMI YpPOBEHb: JaHbl IIOJIHBIE, TOYHBIE M apryMEHTHPOBAHHBIE
OTBEThl HAa BOMNPOCHL. 3HAET TEPMUHBI, OIPEHECICHHUS W IOHATUSA; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOLLIEHHS], IIPUHIUIEBL. J[OITyIIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnsaowas KomnemeHyuu — yMeHus

- HYJICBOH YpOBEHb: IOJHOE€ OTCYTCTBHUE IMOHMMAaHHUSA CYTH METOJIUKHU
peleHust 3ajadu, JOIYIIEHO MHOXXECTBO TpyOeHux omuOoK / 3adaHus He
BBITIOJIHEHBI BOOOIIIE;

- MUHHUMAaJIbHBI YPOBEHb: Cj1ab0e MOHUMAHHE CYTH METOJUKH PEIICHUS
3aja4M, JOMyIleHbl rpyoOble ommOku. Pemenuss He o6ocHoBaHbl. He ymeer
HCIIOJI30BaTh HOPMATUBHO-TEXHUUECKYIO JTUTEPATYPY.

- MOPOTOBBIN YPOBEHB: 10CTATOUYHOE TOHUMAHKUE CYTU METOJIMKH PEIICHUS
3a/1a4M, JIOIYIIEeHbI OmMOKU. PemeHus: He Bcerga 000CHOBaHBI. Y MEET UCIIOIb30BaTh
HOPMAaTHUBHO-TEXHUUYECKYIO0 JmTeparypy. Cnabo OpuUeHTHpyeTcs B CICIUaIbHOMN
Hay4yHOU JIUTEpaType, HOPMATUBHO-TIPABOBBIX aKTax;

- CpEIHUI YPOBEHB: B II€JI0M MOHUMAET CYTh METOJUKH PEIICHUS 3a/1a4H,
JTOMyIIeHbl OIMMOKK. PemieHuss He Bcerga OOOCHOBaHBI. YMEET HCIIOJIb30BaTh
HOPMATUBHO-TEXHUUYECKYI0 W CIECHHAIBHYI0 HAy4YHYIO JIUTEpATypy, HOPMATHUBHO-
MIPaBOBbIE AKTHI;

— MPOJIBUHYTHIN ypOBEHB: B 1I€JIOM MMOHUMAET CYyTh METOJAMKU PEIICHUS
3aJa4M, JONyHIeHbl HeTouyHOCTU. CrnocoOeH o000CHOBaThH pelIeHUs. YMeeT
UCIIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO M CIEIHUAIBHYI0O HAYyYHYIO JUTEpaTypy,
HOPMAaTUBHO-TIPABOBBIC AKTHI;

— BBICOKMI ypOBEHb: TMOHHUMAET CyTh METOJUKU pEIICHUs 3aJayu.
CnocoOeH 000CHOBATh PEIICHUS. Y MEET HUCIIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U
CIICIMAIBHYIO HAYIHYIO JIUTEPATypy, IEPEAOBOM 3apyOCIKHBIN OIBIT.
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Cocmasenaowasn kKomnemenyuu — 81a0eHue HagblKamu

— HYJIEBOW YPOBEHb: HE IEMOHCTPUPYET BJIaJICHUE HABBIKAMU BBIIOJIHEHHUS
npodeccuoHanbHBIX 3a7a4. He MOXeT BBIOIHUTD 3aaHMs;

— MUHUMAJIBHBIII YPOBEHb: HE JEMOHCTPUPYET BIAJCHHE HABBIKAMH
BBIMIOJHEHHsI MPOQPECCHOHANBHBIX 3a/ay. VICTIBIThIBAET CYyIIECTBEHHBIE TPYIHOCTU
IIPY BBINOJHEHUH OTIEIbHBIX 33JIaHUN;

— MOPOTOBBIN YPOBEHbB: BIIAJICET HaBBIKAMU BBITIOJIHEHHUS
poecCHOHANIbHBIX 3a/1ay Ha MOPOTOBOM YPOBHE. 3aJaHUs BBINOJIHSAET MEIJIEHHO U
HEKAueCTBEHHO;

— CpPEeIHMUI YPOBEHbB: BJIAJICET HABBIKAMH BBIMOJIHEHUS MPOPECCUOHAIBHBIX
3a/1a4. 3aJlaHus BBITIOJIHSIET HA CPEIHEM YPOBHE MO OBICTPOTE U KaYECTBY;

— IPOJBUHYTHI YPOBEHb: BJIAJICET YBEPEHHBIMU HABBIKAMH BBITIOJIHEHHS
npodeccCHOHaNbHBIX 3aAad. BbICTpO M KAaYeCTBEHHO BBIMOJHSAET 3aJaHHs, MHOI/A
JOITyCKasi HE3HAYUTENbHBIE TIOIPEIIHOCTH;

— BBICOKMI YPOBEHb: BJIAJICET YBEPEHHBIMH HAaBBIKAMHM BBIIIOJHEHHUS
npodecCHOHaNBHBIX 3ajad. BBICTPO M KauecTBEHHO BBIMOJHAET 3aJaHusi, NpU
HEOOXOJMMOCTHU AEMOHCTPUPYSI TBOPUECKUM MOIXO/I.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyut

- HYJICBOW YpOBEHb: Ha HYJEBOM YpPOBHE C(OPMUPOBAHBI: BCE
COCTABJISIIOLIME; OJIHA WUJIH JIBE U3 TPEX, OCTAIIbHBIE — Ha 00JIe€ BEICOKOM YPOBHE;

— MUHHMMAaJIbHBIN YPOBEHb: HA MUHUMAJILHOM yPOBHE C(HOPMUPOBAHBI: BCE
COCTABJISIIOLIME; OJIHA WUJIHU JIBE U3 TPEX, OCTAIIbHBIE — HA 00JIe€ BEICOKOM YPOBHE;

— MOPOrOBbI YPOBEHb: Ha MOPOrOBOM YpOBHE C(OPMUPOBAHBI: BCE
COCTABJISIIOLIME; OJIHA WJIH JIBE U3 TPEX, OCTAIIbHBIE — HA 00JIe€ BEICOKOM YPOBHE;

— CpPeIHHMI ypOBEHb: Ha CpPEIHEM YpOBHE C(OPMHUPOBaHBL: BCE
COCTABJISIFOLIME; OJTHA WJIM JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIe€ BEICOKOM YPOBHE;

— POJBUHYTHIN ypOBEHb: Ha MPOJABUHYTOM YPOBHE CPOPMHUPOBAHBI: BCE
COCTABJIAIOIINE; OJHA WIH JIBE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

— BBICOKMH YpPOBEHb: Ha BBICOKOM YpPOBHE C(OpPMHUPOBAHBI BCE
COCTAaBJISIIOLIUE KOMIIETEHITUH.

4.2. Bopocsl K IK3aMeHYy
1. CrexuomeTpuyeckue COOTHOIIEHHUS (MacCOBBbIE, MOJIbHBIE, OOBEMHBIE) MEXKIY
B3aMMOJICHCTBYIOIINMH BEIIECTBAMM.
2. OcHOBHbBIE TEPMOAMHAMHUYECKUE (PYHKIIUH, UX PUZNUECKUN CMBICI.
3. Onpenenenue TEmIOBOro 3pexra peakunuu. IHA0- U IK30TEPMUUECKUE PEaKLIUU.
4. Dutponus, ¢uznyeckuit cmpicia. Kputepuil caMONpOU3BOIBHOTO MPOTEKAHUS
pPEaKuuy B N30JIMPOBAHHBIX CUCTEMAX.
5.CBobonmnass  sHeprusi ['ubGb6ca. HampaBneHnue mpoTekaHHs  peakUuud B
HEW30JIMPOBAHHBIX CHCTEMAX.
6. Xumunueckass KuHeTuka. KunHernueckoe ypaBHeHue peakiuu. llocrosiHHas
CKOpOCTH.
7. Ilopsmok peakuuy II0 BEUIECTBY. 3aBUCHMOCTb CKOPOCTH pPEAKLUUU  OT
KOHIIEHTPALM! PEareHTOB.
8. 3aBUCUMOCTbh CKOPOCTH PEAKIIMU OT TEMIIEpaTyphl. Y paBHEHUE AppeHuyca.
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9. Xumnueckoe paBHoBecue. KoHCTaHTa paBHOBECHS.
10. Cmemenne xumuueckoro pasHoBecus. [Tpunnun Jle-1larense.
11. PactBopbl HEINEKTPOAUTOB. BHIbl KOHLEHTpauuii pacTBOpa, €IMHUIIBI
U3MEPEHHUS.
12. PacTBOpPBI 21€KTPOAUTOB. CTENEHD AUCCOLMALINH.
13. ITpon3BeneHne pacTBOPUMOCTH MAIOPACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB.
14. Nonnoe npousBenenue Boabl. pH pacTBOpoB.
15. UunukaTtopsl. KauecTBeHHOE onpeieNieHrne KUCIOTHO-IIETOYHOM XapaKTepUCTUKU
pacTtBopa.
16. bydepnsie pactBopbl. bydepHas eMKOCTb.
17. KonyraTuBHBIE CBOMCTBA pACTBOPOB HEAJIEKTPOIUTOB. TeMiepaTypbl KUIIEHUS U
KpUCTAJUIU3a[MU PACTBOPOB.
18. KonnuratuBHble CBOMCTBAa pacTBOPOB  AJIEKTPOJMTOB. M30TOHMYECKHIA
Kod(hpuIreHT.
18. OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakuur. OCHOBHBIE MOHSATHUS: MPOLECCHI
OKHCJIEHUS], BOCCTAHOBJICHUS; OKHCIIUTEIb, BOCCTAHOBHUTEIID.
19. OxucnureabHO-BOCCTAHOBUTENbHBIE peakuu. HanpapneHnue caMonpon3BoJIbHOTO
nporekanus peakuui. [lonstue 3.1.c. nmpouecca.
20. Xumuueckue cBoucTBa MeTauioB. KoJjimuecTBeHHAsT OIEHKAa aKTHUBHOCTH
METaJJIOB.
21. XumMmudeckne CBOMCTBAa METAUIOB. B3amMonelcTBHE METANIOB C BOJAOM H
pacTBOpaMH IIEIOUECH.
22. XUMHUYECKHE CBOMCTBA METAJIOB. B3auMmoeiicTBue MeTaioB ¢ pa30aBIeHHON U
KOHILICHTPUPOBAHHON CEPHOU KHUCIIOTOM.
23. XuMu4ecKre CBOMCTBAa METaJUIOB. B3anmo ieiicTBre METaIOB ¢ pa30aBIeHHON
KOHILICHTPUPOBAHHOM a30THOM KUCJIOTOM.
24. XuMu4yecKre UCTOYHUKU ToKa. Onucanue paboThl rajbBaHUYECKOIO AJIEMEHTA.
25. YpaBuenue Hepucra. 3aBucumocts OB-noTeHmana BOIOPOIHOTO 3IEKTPOAA OT
pH cpenpi.
26. Ypasuenne HepHcra. 3aBucumocts OB-nioTeHIMana MeTauIMuecKoro dJIeKTpoaa
OT KOHIEHTPAllU1 KaTUOHOB METAJLJIA.
277. KoHIIEHTpallMOHHBIE TAIbBAHUYECKUE DIIEMEHTHI. PacyeT 3.11.c. TAKOro HCTOYHHKA
TOKa.
28. Koppo3ust METaIIIOB. DIIEKTPOXUMHUIECKAs KOPPO3HSL.
29. 3amuTa oT KOppo3uu. KaroHeie U aHOAHBIE TOKPBITHSL.
30. bopHbIie KUCIOTHI U OOpaThl: OCHOBHBIE CBOMCTBA. Kak U3 Oyphl MONTy4YHTh METa- U
TeTpabopart HaTpus?
31. Bomopoansie coenuHeHus 3neMeHTOB noArpynnbsl VA. Kak u3MeHsitoTcs 1o
MOATPYIIIE UX YCTOMYUBOCTh U OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA?
32. I'maparanusi, TUAPOIN3 U MOJMMEpHU3AIUsl OKCOAHHOHOB B BOJHBIX pacTBOpax
(mpuBenUTE IPUMEPBHI).
33. Kucnopoaconepxkamiue coeauaenns docdopa.
34. JTabopaTtopHbI€ ¥ TPOMBIIIUICHHBIE CITIOCOOBI MOTYUYEHUs CEPHOU KUCITOTHI.
35. 'mapuabl: HOHHBIE, KOBAJIEHTHBIE M METAJUIONOI00HBIE.
36. Kucnoponcoaepxaiiue KUCIOTHI XJIOpa U WX cojid. VX OCHOBHbBIE XMMHUYECKHE
CBOWCTBA.
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37. Cepa. AnnmotponHbie MoaupuKaImu. XUMUYECKIE CBONCTBA.
39. Kpemuuesbie kucnothl. [lomumepusanus cuimkar-uoHa. Cuimkatel (KpaTkas
XUMHUYECKas XapaKTEPUCTHKA).
40. Crioco0Obl oSTyueHust BOJI0OpoAa B 1a00paTOpUU U MPOMBIIUIEHHOCTH.

4.3. [Ipumep 3K3aMeHAITHOHHOTO OMJIeTa

I'OYBIIO «/loHenkuii HAUMOHAJIBbHBIN TEXHUYECKUH YHUBEPCUTET
YpoBeHb BHICIIETO 00Opa30BaHUs OakanaBpuar
Hampasnenue nonrorosku _18.03.01 "Xumuueckas TEXHOJIOTHS .
[Mpodpwmie _ Xumuyeckasi TEXHOJIOTUS IPUPOIHBIX SJHEPTOHOCHTEICH U YITICPOIHBIX MATEPUAIIOB .
Cemectp MIEePBLII
VY4eOHast qUCIUTUTAHA, o0111ast ¥ HeOpraHWYecKass XUMUS

Buaer Ne 1

1. Onpenenute 06beM kucnoposa pu 127°C u 202,65 klla, koTopsiii HEOOX0AUM
JUIs1 IOJIHOTO cropanus 4,8 Kr Kokca, cojiepxaiiero 96% yriepona.

2. Ompenenure TUN TUOPUAW3ALMU IEHTPAJIHHOIO aToMa H TECOMETPHIO
cieayronmx Mojiekya u uoHoB: BeF,, BFs, BeF, . [lpuBenute sneKkTpoHHBIE CXEMBbI
o0pa3oBaHMS 3TUX MOJEKYJI.

3. PactBop, comepxkamuii 1,5 T Heanekrposmta B 100 T OeH3011a, 3aMep3aeT mpu
4,225°C. Temneparypa 3amep3anus uncroro Oenzona 5,5°C, K¢ = 5,1. Beruncnute
MOJISIPHYIO MacCy pacTBOPEHHOTO BEIIECTBa.

4. T'mapasuH ¥ rMAPOKCUIAMHH: OCHOBHBIE XUMHYECKUE CBOMCTBA.

5. CocraBbTe ypaBHEHUS PEAKIIMA:
a) PbS + H,O, — ... 6) PbO, + KNO2 + HNO3 — ...

YTBepxkaeHo Ha 3acegannu kageaper  ODPOX IIpotokoin Ne or"_ " 20 T
3aB. kadempoii DK3aMeHaTop
KPUTEPUHU

OllCHUBAHUSA IK3aAMEHANMOHHOM padoThI M0 qucuunanue «Oomas u
HEOPraHM4YecKass XUMHS» IS 00y4aloIIUXCS M0 HAMPABJIEHUIO OJATOTOBKHU
18.03.01 «XuMuYecKasi TEXHOJOTHUSD> HATIPABJIEHHOCTH (MPOoPuJIs)
«XuMHUYecKasi TEXHOJOTUsl MPUPOJAHBIX YJHEPIrOHOCUTeJIei
U YIJIEPOJAHBIX MaTEePHAJIOB»

DK3aMeH MPOBOAUTCS MUCbMEHHO MO OuietaM. buiier coaepXuT 5 BONPOCOB,
KQKJbI U3 KOTOPBIX TpeOyeT KOHKPETHOro oTBeTa. [IpaBUIIbHBIN OTBET Ha BOIPOC
OIICHWBAETCS B BOceMb OamioB. [lpm OTCyTCTBMM TPaBUIBLHOTO OTBETa HAa
MOCTABJICHHBIN BOTIPOC 00YyUAIOIUCS Oy4daeT HOJIb 0amioB. [TomyueHnHbie Oasl 3a
OTBETHl Ha BOIPOCHI OWJIETA CYMMHUPYIOTCS U C Y4ETOM PE3YyJIbTAaTOB TEKYIIETO
KOHTPOJIS PaOOTHI CTyICHTa BHIBOAUTCS UTOrOBas olleHKa 1o 100-0aibHOM mIKae.

[To kaxxgomMy BOIpocCy:

— «8 6aoB» — BBICTABIISICTCS, €CIIU TIPU OTBETE HA BOMIPOC CTYACHT OOHAPY KU
yMeHHEe CBOOOIHO, JIOTHYHO, YETKO M SICHO MPEJOCTABISITH TPAMOTHBIE, TPABUILHBIC
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OTBETHI HA MIOCTABJICHHBIN BOTIPOC C UCIIOJIb30BAHUEM TEPMUHOJIOTHH I CUMBOJIKHU B
HEOOXOIMMON JIOTUYECKON TIOCIEOBATEIPHOCTH, a TAaKXe CBEIACHUN W3 JPYTHX
JTUCIUTIINH W 3HAHWUW, TMPUOOPETCHHBIX paHee; TBEPJble MPAKTUYECKUE HABBIKU C
TBOPYECKUM MPUMEHEHUEM IOJTYyUYEHHBIX TEOPETUUECKUX 3HAHWN; MCIOJIb30BAHHUE U
MIPEIOCTaBIIEHNE TOJTHOTO 000CHOBaHMS HambOoiiee YPGEKTHUBHBIX M PAITMOHATBHBIX
METOJIOB IMOMCKA PEIICHUS; YMEHUE UCIIOIh30BaTh MPHUOOPETEHHBIC 3HAHUS U HABBIKH
B HECTAHJJAPTHBIX CUTYaIUsIX, TPeOYIOIINX BBIX0Ja Ha MHOM, 00Jiee BBICOKUH YPOBEHb
3HAHUI; TPUBEICHBI AaHATTUTHYECKHUE 3aBUCUMOCTH H  PACUETHI;

— «7 GamoB» — BBICTABIIACTCS, €CIHM MPU OTBETE HA BOMPOC CTYACHT MPOSIBIII
BBICOKHMI YPOBEHb 3HAaHWH TPU OTBETE HAa BOMPOC, MOKa3aJl YMEHUE NPHUMEHSTH
TEOPETUYECKHE 3HAHUS JIA PEIICHUs TIOCTABICHHON 3aja4d, YETKO BIIAJEET H
NPUMEHSET AaHATUTHYEeCKHE 3aBUCMMOCTH IS YCJIOBHW  3aJadd, yMeEeT
GbopMyIIMpOBaTh BBIBOJBI, OJHAKO TPH PEUICHUH 3aJa4d JOMYCTUJ HEKOTOPHIC
HETOYHOCTH, HEJJOCTATOYHO OOOCHOBAJI JOMYIICHHSI, KOTOPHIE MUCIOJIB30BAIUCH TIPH
pEIICHUH 3a1a4H;

— «6 6aIoB» — BHICTABIISICTCS, €CIIM TIPU OTBETE HA BOIIPOC CTYACHT OOHAPY KU
yMEHHE CBOOOIHO TIPEIOCTABIISATh MPABUIBLHBIE OTBETHI HAa MIOCTABIIEHHBIE BOIIPOCHI C
WCITOJIb30BAaHUEM TEPMHUHOJIOTHH, a TAK)KE 3HAHWM, MTPUOOPETEHHBIX paHEE; HATUIHE
HECYIIECTBEHHBIX HEJOCTATKOB WM HApPYIICHUS IMOCJIEI0BATEILHOCTH H3JI0KCHUS,
UCTIONIb30BaHWE HE CaMbIX  pAllMOHANBHBIX  METOJOB TIOWCKA  PEIICHUS;
HE3HAYUTEIbHBIC HEJOCTATKN WM OIMOKU B pacueTax;

— «4 Ganna» — BBICTABISIETCS, €CJIM MPU OTBETE HA BOMPOC CTYACHT OOHAPYKHII
0a30BbIe 3HAHHA IO BOMPOCY, 3HAHME OCHOBHBIX AHAJIMTHUYECKUX 3aBUCHMOCTEH,
OTHCHIBAIONINX 33/JIaHHBIN TPOIIECC, OAHAKO JOMYCTHJI CYIIECTBEHHBIE OITMOKU TpH
BBITIOJTHEHHH PAcdyeToB, HE CMOT CHCTEMAaTHU3UPOBATh WCXOIHBIE JaHHBIE U
c(hOpMyJIUPOBATh BHIBOJIBI;

— «2 Gayia» — BBICTABIIACTCS, €CIIM TP OTBETE HAa BOMPOC CTYJACHT OOHAPYKHII
BJIAJICHUE OCHOBHBIMHM  TIOJIOKCHUSIMA ~ MaTepuaia, HO (parMeHTapHO W
HEIOCJIEIOBATEIHHO JTA€T OTBETHI HA MTOCTABJICHHBIE BOMIPOCHI; CIa0bIe TPAKTUIECKUE
HABBIKM, TIOMCK PEIICHWS THUIIOBBIX CTaHAAPTHBIX 3a/lad HEepalHOHATHHBIMU
croco0aMu ¢ IPUHITUITUATBHBIME OIITHOKAMU;

— «0 6amIoB» — BHICTABIISICTCS, €CIIU TIPU OTBETE HA BOIIPOC CTYACHT OOHAPY KU
HE3HAYUTENbHBIA 00N 00beM 3HaHWM, OTCYTCTBHE HAaBHIKOB B PEIICHUH 3a7ad IO
Pa3IUYHBIM TeMaM TUCIUIUIMHBI IOy CTHI MPUHITUIHAIBHBIC OIMIHMOKH MPU PEIICHUH
3a/1a4, KOTOpbIe HE JAIOT BO3MOXXHOCTH BBHITIONHUTH 3aJaHUE, MW €CIH pPEeIICHHUE
3aJla4ll OTCYTCTBYET.

YT1BepxkaeHo Ha 3acenanuu Kadenpsl «O0mas, pusndeckas U OpraHudecKas XUMUs,
npoTokoJ Ne or . 20 1.

3aBeayromuii kadeapoit E.N. Bonkosa

4.5. Kpurepum oOuneHUBAHUSI YPOBHS YCBOCHUSI Y4eOHOro MaTepuaja
AUCHUILVINHBI «O011asi M HeOpPraHu4yecKkasi XuMHUS»
OrneHrBaHNE YPOBHS OCBOCHHUS CTYACHTOM yU4e€OHOI0 MaTepualia JTUCIUILINHBI
«O0mast 1 HeopraHUYECKass XUMUSA» MPOU3BOJUTCA B XOJ€ TEKYIIEro KOHTPOJS U
IPOMEKYTOUYHOM aTTECTALIMU (CEMECTPOBOTO KOHTPOJISA).
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Texkymmii KOHTPOJb 3HAaHWM CTYIEHTOB OYHOH (QopMbl  00ydeHHS

POU3BOJIUTCS IO Pe3yJIbTaTaM YCTHBIX U MHCbMEHHBIX OMPOCOB B XOJ1€ MPOBEACHUS

1a00paTOpHBIX 3aHATUI. MakcuManbHOe 4Yuciio OaiioB TeKyliero KoHTpoiss — 50
0asoB.

IIpomMe:kyTouHasi aTTecTAlMA IO pe3yjbTaTaM OCBOCHHS JTUCIUILINHBI B
ceMecTpe mpoBoauTcs B (opme cemecTpoBoro sk3ameHa. dopma TPOBENCHUS
9K3aMeHa — MUChbMEHHAsA. DK3aMEHAIMOHHBIM OWMJIET BKJIIOYAET B ce0s 5 BOMPOCOB.
[Ipn oleHMBaHWUM CTyJEHTA Ha DSK3aMEHE TMPENoJaBaTeNib PYKOBOJCTBYETCS
KPUTEPUSIMHU, IPUBEACHHBIMH B TaOJHIIE.

MakcumanbHOE KOJUYECTBO OasIOB 32 OTBET HA BOIPOC K3aMEHAIIMOHHOTO
OwmiieTa 3aCUMTHIBAETCS CTYJIEHTY B CIydae, €CJIM OTBET IMOATBEP)KIACT BIIAJICHUE
CTYJICHTOM 3HAHHUSMH B TIOJTHOM 00beMe YUeOHOM MPOTpaMMEI.

B ciydae, ecnu oTBET Ha BOIMPOC HE B MOJIHOM MEpPE OTBEYAET MPHUBEICHHBIM
TpeOOBAHUAM, CTYICHTY 3aCUMTBIBACTCS KOJHMYECTBO OayioB, paBHOoe 15. Ilpm
OTCYTCTBUU TIPABUJILHOTO OTBETA HA IMOCTABJICHHBIM BOMPOC CTYIEHT moiydaer 0
0aJlJIoB.

Tabnuna — Pacnpenenenue 6aJIJIOB O CEMECTPOBOMY IK3aMEHY

MaxkcumanbHO
dopma KOHTPOJIS
BO3MOXKHOE KOJINYECTBO OAJIJIOB

OtBer Ha BOIIPOCHI |  Bompoc | 10
HK3aMEHAIlMOHHOro OuseTa BOITPOC 2 10
BONpoC 3 10

Bonpoc 4 10

BONPOC 5 10

NUTOI'O: 50

HToroBas oueHka omnpenenseTcs myTeM CYMMHUPOBAHUS KOJIMYECTBA 0aioB
[0 pe3yJbTaTaM TEKYIIero KOHTPOJs M KOJMYeCTBa OallJIOB MO pe3ysibTaram
CEMEeCTPOBOTO 3k3aMeHa. MaKcuMAalbHO BO3MOKHOEe KoJimuecTBo 0asioB — 100.

[Tonyuennass omnenka 1o 100-OayibHOM IIKajie OMNpeaesseT OILEHKY IO
rocynapcTBeHHoM mkane u mkaine ECTS:

Cymma 6aii1oB Onenka Onenka
1o 100-6anpHOM mikane | mo mkane ECTS 110 TOCYIAPCTBEHHOM IIKAJIE
90-100 A OTanyHO
80-89 B X oDOLIo
75-79 C P
70-74 D v
60-69 e JIOBJIETBOPUTEIHHO
35-59 FX He
0-34 £ YIAOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIbHBIM IMOBTOPHBIM MU3YUYCHUEM OUCHUIIIINHBIL.
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[TepeBon omenku u3 100-0ayutpHON mIKamel B rocygapctBeHHyro U ECTS

OCYIIIECTBIISIETCS. B COOTBETCTBUU CO IIKajoW, mpuBereHHONM B «llomoxkenun 006

OopraHMs3anuu y4yeOHoro mpouecca B JIOHEIKOM HallMOHAIBHOM TEXHUYECKOM
yHUBepcuTeTey, yrBepk1€HHOM npukaszoM JOHHTY Ne337-14 ot 02.05.2018r.

4.6. [IpuMep TeKkylIero onpoca Ha JIadopaTOPHBIX 3aHATUIX

JlabopaTopHas paboTa Ha TeMy: OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.
Bormpocs! mipu Teky1iem orpoce:

1. Kakue peakiuu Ha3bIBalOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?
2. Kakue npouecchl Ha3biBatoT okucienueM? [Ipusenure npumep.
3. Kakwue npornieccol Ha3pIBatOT BocctaHoBIeHUuEeM? [IpuBeauTe mpumep.

4. Ha ocHOBaHMM U3MEHEHUS CTENEHEW OKUCIICHUS IOJUYEPKHYThIX 3JIEMEHTOB
IIOKAXUTE, KAKOW U3 TIPOLIECCOB SIBJIACTCSI OKMCIICHUEM, a KAKOM — BOCCTAHOBIICHUEM:
Cl~ = CIO4; SO+ - SOs*

5. Kakyro creneHp OKHCIEHMS 3JIEMEHTAa Ha3bIBalOT BbIciiei? Hwuszmei?
[TpomexxyTounoi? IIpuBeaure npuMepsl.

6. B kakoil cTenmeHW OKHMCICHHS (BBICIICH, HU3IICH WJIM MPOMEKYTOYHOM)
AIIEMEHT MOXET BBINOJHATh PpyHKIMIO okucauTens? [IpuBenure mpumep.

/. B Kakoll CTeNeHW OKHUCIECHHs (BBICHIEH, HU3LIEH WA MPOMEKYTOYHOM)
3JIEMEHT MOKET BBINOJIHATH (PyHKLNIO BoccTaHoBUTENA? [IpuBeuTe npumep.

8. VYuwuThIBasg CTENECHL OKHMCICHUS MNOAYCPKHYTOI'O JJICMCHTA, OIPCACINTC,
Kaku€ H3  BCHICCTB 6YI[YT MMPpOABJIATE  TOJIBKO OKHUCJIUTCIBHBIC, TOJIBKO
BOCCTAHOBUTEIbHBIC HJIM OKHUCJMTEIbHBIE U BOCCTAHOBHUTEJIBbHBIC CBOMCTBA: g03,

NaNO, K.

9. CdopmynupyiiTe TEpPMOJMHAMUYECKOE YCIOBHE CAMOIPOU3BOJIBHOIO
nporekanus OBP.

10. Meron »snextpoHHoro ©Oamanca. [locienoBaTenbHOCTH —OMNpeAEICHUS
CTEXHOMETPHYECKUX KODPPHUIIMEHTOB B yPABHCHUH.

4.7. IlpumepHasi TEMATUKA MHAUBUAYAJbHBIX 3aJaHUI

TemaTuka WHOMBHIyalbHBIX 33aJaHUM OPHUEHTHPOBAHA HAa COJEpIKaHHE
U3Y4YEHHOro Kypca «O01mas 1 Heoprannyeckas xumust». CTyIeHTaM MpeaIaraercs no
UHIMBHUIYyaJIbHOMY BapHaHTy PELINTh 3aJaud Ha U30paHHBIE TEMbI Kypca M KpaTKo
U3JI0KHUTh AJITOPUTM UX PELICHUS.

[IpumepHBIe TEMBbl HHAUBUAYAIBHOIO 33 JaHUS:

1. CTexuoMeTpuveckue pacyerbl

J1J1s1 3aTaHHOTO YPaBHEHUSI PEaKIIuU

1) moadepuTe cTeXruoMeTpHYSCKUe KOAPDUITUCHTHI;

2) ompenenuTe MOJISIPHYIO MacCy BCEX pearrpyrolix BElleCTB;

3) MO U3BECTHOMY KOJIMYECTBY OJHOIO U3 PEAreHTOB pacCcUMTaiiTe Maccy Bcex
OCTaJIbHBIX YYACTHUKOB PEAKIINHU.
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2. Ctpoenne atoma. llepnoauyeckunii 3aKoH

1). OnuH 13 U30TOIOB YKa3aHHOTO 3JIEMEHTa UMeeT MaccoBoe uucio A. Kakos
3apsan saapa ero aroma? CKOJIBKO 3JEKTPOHOB HAXOAMTCS Ha BCEX AJIEKTPOHHBIX
obosoukax atoMa? CKOJBKO MPOTOHOB M HEUTPOHOB COJEPXKHUT SIPO aTOMa 3TOTO
u3orona?

2). HanummTe TONHYIO W  COKpAIIEHHYIO DJJIEKTPOHHBIE  (HOPMYJIBI
HEBO30YKIECHHOTO aToMa »JTOro0 DJJIEMEHTa, NPUBEAUTE TpadUUecKyld CXemy
pacrpeiesieHUs 3J€KTPOHOB 10 KBAHTOBBIM STYEHKAM BAJICHTHOT'O YPOBHS.

3). K xakomy cemMelcTBY OTHOCUTCS DJIEMEHT?

4). VYkaxuTe BBICUIYI0O W HH3LIYIO CTENEHU OKUCIEHUS DOJIEMEHTa B
COEJIMHEHHUSIX.

5). Hanumre opMynbl OKCHUIA M TUAPOKCHUIA 3JIE€MEHTA B BBICIICH CTENEHU
OKHUCJICHHUS.

3. XumMnueckasi TEepMOAMHAMHUKA

J7ist peakiyu, MpUBEICHHOMN B TAa0JINIIE, BBHITIOJIHUTE CIACAYIOIINE 3aTaHHUS:

1) paccuumrTaliTe  CTaHIAPTHYIO  OSHTAJBIHIO  PEaKlMM M  YKaKHUTE,
AK30TEPMUYECKAS UM SHAOTEPMHUYECKAs pEaKUUs POTEKAET;

2) 0e3 pacueTOB YKaXXHTE, KaK WU3MCHSCTCS SHTPOIMS JAaHHOW XHMHYECKOM
peaKIuu, BBIBOJ MOATBEPAUTE PACUETOM CTAHAAPTHOU SHTPOIUHU PEAKIUU;

3) ompenenuTe, B KaKOM HampaBicHWHM (NIPIMOM WM OOpaTHOM) Oyner
MpOTEKaTh peakiuu npu 298 K, ecnm Bce €€ yYaCTHUKU HAXOASATCS B CTAHIAPTHOM
coctossHMU. PacueToM omnpenenuTe WHTEPBAI TEMMEPATyp, B KOTOPOM BO3MOKHO
CaMOIMPOU3BOJIBHOTO MPOTEKAHUS PEAKIIUH B IPSIMOM HANPABICHUH.

4. XuMHn4ecKass KHHeTHKA U PaBHOBecHe

J171s1 TETEpOr€HHOM XMMUYECKOW PEAKIINHN:

1) 3anummTe KHHETHYECKOE YpaBHEHUE TS MPSMON U 0OpaTHOM peaKIIvii;

2) ompenenuTe, Kak U3MEHUTCSI CKOPOCTh JAHHOW XMMHUYECKOW peakiuu Ipu
NOBBILICHUM J1aBieHMs B cucteMe B N pas;

3) HanumuTe BBIpa)K€HUE KOHCTaHThI K. U K, reTeporeHHOro XMMHUYECKOTo
paBHOBECUS JJIS IPUBEICHHON I€TEPOreHHONM XMMUYECKOU PEaKLUK;

4) B kaKy1o CTOpOHY CMECTUTCS] paBHOBECHE B M3y4aeMOM CUCTEME, ECIIU 0011Iee
JIABJICHUE B CUCTEME YMEHBIIUTCA? YBEIUUUTCA?

5. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKITHT

JIJIsl OKMCITUTETbHO-BOCCTAHOBUTEIILHBIX PEAKITHIA:

1) yKaKHATEe OKHCIUTEIh U BOCCTAHOBHUTENb, KAKOE BEIIECTBO OKUCIISCTCS, a
KaKoe — BOCCTaHaBIIMBACTCS;

2) cocTaBbTE OJICKTPOHHBIE YPAaBHEHHMSI MU Ha OCHOBAaHMM WX PACCTaBbTE
K02 (PUITMEHTHI B YPaBHEHUSAX PEAKITUH;

3) mpu HanMuMK TaONWYHBIX JaHHBIX, MPUBENCHHBIX B [Ipunoxenuwu,
OTIpeNIeTTUTe TEPMOJIUHAMHYECKYI0 BO3MOKHOCTH CaMOIMPOU3BOJIBLHOTO MPOTEKAHUS
peaKuy B IPSMOM HaITPaBJICHUH TIPH CTaHIAPTHBIX YCIOBHUSX.

6. DyeKTPOAHBIE MOTEHUUAJIBI. TAJIbBAHMYECKHE 3JI€MEHTbI
Jl1s1 JaHHOTO TaJIbBAHMYECKOTO JICMCHTA:
1) ompenenuTe aHOJ U KaTO,
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2) HANMWIINTE YPaBHEHUsS AHOJHOTO M KAaTOMHOTO IPOIECCOB, CyMMapHBIE
MOHHO-MOJIEKYJISIDHBIE U MOJIEKYJIIPHOE YPABHEHUS ITUX MPOLECCOB, MPOTEKAIOIINX
B raJIbBAHUYECKOM DJIEMEHTE;
3) paccuuraiite anekTpoaBHKYINy0 cruity (3JIC) raJpbBaHUYECKOTO JJIEMEHTA
IIPU CTAHJAPTHBIX YCIOBUAX. s pacdeToB UCNIONIb3yHTE JaHHbIe [IpunoxeHus.

7. PacTBOpBI
JI71 IpeIItoKEHHOU COJTN

1) paccunTaTh KOHIIGHTPAIIMIO PACTBOPA YKa3aHHOW COJIM: a) MPOIECHTHYIO, 0)
MOJISIPHYIO, B) MOJISUIbHYIO, T') MOJIbHYIO JOJIFO PAcTBOPUTENST M PACTBOPEHHOIO
BelecTBa. [ImoTHOCTh pacTBOpa mpuHATH paBHOM 1,1 r/mit.

2) OnpeienuTh TEMIIEPATyphl KUTICHHUS ¥ 3aMEP3aHHsl PACTBOPOB (ISl BOIHBIX
pactBopoB K,=0,54; K,=1,86).

3) CocraBuTh ypaBHEHHE TUAPOJIH3A NPEAJIOKECHHON COJM B MOJICKYJISIPHOM H
MOHHO-MOJIEKYJIIPHOM BUJE. PaccunTarh cTeneHb rupoiamn3a.

8. Xumnueckue cBoiicTtBa MeTasiioB. [Ipoueccsl koppo3uu

1) OnummTe OTHOILICHHWE KAJBIMS, MEIH, [IMHKA K BOJIE, BOJHOMY PacTBOPY
mienour. Hamuimure ypaBHEHUS MPOTEKAIOIIMX PEAKINI U paccuuTanTe, Kakoi 00beM
BOJIOpOa (H.y.) MOXKHO IMOJIYYUTh NMPHU B3aUMOAEHCTBUM 6,54 T IIUHKA C U30BITKOM
pactBopa KOH.

2) B pacTBOp CONSHOW KHCJIOTHI MOMECTWJIM IMHKOBYK) M OMEIHCHHYIO
LIMHKOBYIO TUIACTUHKH. B Kakom ciydae KOppO3usl LMHKA MPOTEKAET NHTEHCUBHEE?
[Touemy? OnummnTe NpOTEKAOMINE PEAKIUN.

9. O0mas xapaKkTepucTHKA S-H P-3JIEMEHTOB

1) Hanumure KpaTkue 3JeKTpOHHbIE (OPMYJIBI aTOMOB p-31eMeHTOB Il
nepuoja. [Tokaxxure pacnpeneneHre BaJ€HTHBIX 3JIEKTPOHOB IO KBAHTOBBIM STYEUKAM.
YKaXuTe BBICHIYIO U HU3IIYIO CTEIEHU OKUCICHUS JAHHBIX 3J1€MEHTOB. COCTaBbTE
(bopMyITbI OKCHJIOB U THAPOKCHJIOB STUX DJIEMEHTOB B BBICIIICH CTEIIEHU OKUCIICHUS U
YKQXUTE€ KX KHUCIOTHO-OCHOBHBIE CBOMCTBA. Kak H3MEHSIOTCA 3TH CBOMCTBA IO
nepuoay U noyemy?

10. O6mas xapakrepucTuka d-3jieMeHTOB

1) K kakuM cemeiicTBaM OTHOCSTCS 3JeMEHTbl 8-i rpymmbi? Hanwmmre
KpaTKUE€ OHJIEKTPOHHbIE (OPMYJIbI aTOMOB TejHsl, KCEHOHa, >Keje3a M HPUIUSL.
[TokaxxuTe pacnpeneneHue BaJCHTHBIX SJIEKTPOHOB IO KBAaHTOBBIM sYeiikaM B
HOPMAJIbBHOM U BO30YXKJE€HHOM COCTOSIHMSIX. YK@KHUT€ BO3MOXHBIE CTEIEHU
OKHUCJIEHUSI 3TUX 3JeMeHTOB. CocTaBbTe (POpMyJbl OKCHUAOB M TUIPOKCUAOB ITHUX
3JIEMEHTOB B pa3HBIX CTEMEHSX OKHUCIECHUS U YKaXUTE HMX KHUCIOTHO-OCHOBHBIE
CBOMCTBA.

4.8 KypcoBoe npoeKTHpOBaHMe

VY4eOHBIM MIJIAHOM KYypCOBOE MPOSKTHUPOBAHKE HE 3aINIAHUPOBAHO.
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5 PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHast 1uTEepaTypa

1. Mudtaxona, H. I1I. O0mias u Heoprannueckas xumusi. Teopust 1 MpakTUKa :
yuebHoe mocobue / H. III. Mudraxosa, T. II. IletpoBa. — 2-¢ u3a. — Kazans :
Kazancknii HanmoHalIbHBIM HMCCIEAOBATEIBCKUN TEXHOJOTMYECKUM YHHMBEPCUTET,
2019. — 336 c. — ISBN 978-5-7882-2651-4. — TekcrT : anextponnsiii // [ludposoit
00pa3oBaTeIbHbBIN pecypc I[PR SMART ; [caiiT]. — URL:
https://www.iprbookshop.ru/109527.html.

2. CemenoB, . H. Xumus : yueOnuxk mns By3oB / M. H. Cemenos, U. JI.
[TepdunoBa. — Cankr-IletepOypr : XUMU3JAT, 2022. — 656 c. — ISBN 978-5-
93808-389-9. — Tekct : anextponHbIi // [{ludpopoit oOpazoBarenbHbI pecypc IPR
SMART : [caiiT]. — URL.: https.//www.iprbookshop.ru/122441.html.

3. Muxkprokosa, E. }0. O6mas, HeopraHudyeckass U aHAJIUTHYECKAs] XUMHS :
yaeOHnoe nocobue / E. FO. Mukprokosa, T. M. Axmeros, E. A. AmumeBa. — Kazansb :
Kazanckasi rocynapcTBeHHasl akajeMus BETEpUHAPHOM MeauIMHbl uMeHu H.D.
baymana, 2021. — 150 c. — TexcT : anexkrponHsiit // Ludposoit 00pazoBaTeNbHBbIM
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/122167.html.

Il TonosHuTebHAS:

4. YukanoBa, E. C. OOmas u HeopraHuyeckas XuMus : JaOOpaTOPHBIN
MpaKkTUKyM i OakanaBpoB I kypca xumudeckoro akynabrera OMIY, HanpaBieHue
noaroroBku 05.03.06 «3Okojorus U MpUPOFONOIb30BAHUE», MPO(UIb MOATOTOBKH
«Ypooskonorusi» / E. C. YUukanoBa, O. A. ['omoBanoBa. — Omck : M3narenbcTBO
Omckoro rocynapctBeHHoro ynuepcutera, 2021. — 44 ¢. — ISBN 978-5-7779-
2560-2. — TekcT : anexTponnsbli // Lludposoii o6pazoBaTensHbiii pecypc [IPR SMART
: [caiit]. — URL.: https://www.iprbookshop.ru/120309.html.

5. Kpotosa, U. B. [Ipuknannas xumus : yuebHoe nocodue / U. B. Kpotosa. —
Kpacnosipck : Cubupckuii penepansusiii yausepeutet, 2020. — 148 ¢. — ISBN 978-
5-7638-4215-9. — Texkcrt : anexTponHbIi // Lludppooit o6pazoBarensHbIit pecype [IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/100090.html.

6. YYHEBHO-METOJINYECKOE OBECIIEYEHME JJUCIAIIJINHBI
MeTtoauveckue ykaszanusi, u3ianabie B JOHHTY:

6. Meroauueckue ykazaHus K J1aOOpaTOpHBIM paboTaM IO OOIIeH XUMHUH
[DneKTpOHHBIN pecypc] : A 00yJaronuxcss HEXUMUYECKUX CIeUaIbHOCTEH BCex
dbopm oOyuenus / TOYBIIO "JJOHHTY", Kad. o6m1., Gu3. u oprad. Xumu# ; [COCT.
E.N. Bonkosa u ap.]. - 1 M6. - Jlonenx : I'OY BIIO "JOHHTY", 2020. - 1 ¢aiin. -
Cucrem. TpedoBanus: Acrobat Reader. URL.: http://ed.donntu.ru/books/20/m5167.pdf

/. Meronnueckue pPEKOMEHJAIMU Il CAMOCTOSTENbHOW paboThl U
BBIMIOJHEHHSI MHAWBUYaJbHBIX 3aJlaHuil 10 nucuuiuinbe "OO01as u Heopranuyeckas
xumus" [DaeKTpoHHBIA pecypc] : ans oOydaromuxcs no HampasieHuio 18.03.01
"Xumnyeckas Texnonorus", Bcex popm odyuenus / 'OY BIIO « JOHHTY», Kadgenpa
obme#t, ¢pusmdeckoir u opranndeckor xumun ; ['OY BITO "JOHHTY", Kad. obmr.,
¢bu3. u oprad. xumuu ; [coct. E.M. Bonkoma]. - 3 M6. - Joneuk : I'OYBIIO



https://www.iprbookshop.ru/109527.html
https://www.iprbookshop.ru/122441.html
https://www.iprbookshop.ru/122167.html
https://www.iprbookshop.ru/120309.html
https://www.iprbookshop.ru/100090.html
http://ed.donntu.ru/books/20/m5167.pdf

24
"IOHHTY", 2020. - 1 daitn. - Cucrem. TpeOoBanus: Acrobat Reader
http://ed.donntu.ru/books/20/m5253.pdf

8. Meroanueckue yka3aHUS K BBIIIOJHEHUIO NPAKTHUECKUX padboT 1o
muciumuinHe "OOmass 1 HeopraHuyeckas Xumusa' [DIEKTPOHHBIN pecypc] : s
oOyuaromuxcst o HampasieHuto 18.03.01 "Xwumuueckas texHosorus" Bcex ¢Gopm
oOyuenus / I'OY BIIO «IOHHTVY», Kadenpa obuieit, pusuueckoir 1 opraHndeckon
xumun ; [OYBIIO "JIOHHTY", Kad. o6mr., ¢u3. u opran. xumuu ; [cocT. E.N.
Bonkoga]. - 882 K6. - Honenk : TOYBIIO "JOHHTY", 2020. - 1 daitn. - Cuctem.
tpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/20/m5251.pdf

9. Meroanueckre peKOMEHAAIMU K BBITOJIHEHUIO UHIUBUAYAJIbHBIX 3aJaHUN
no aucuuiuinHe "Xumus" [DIeKTpOHHBIN pecypc] : aisa oOyyarommxcsi Bcex hopm
obyuenus / 'OY BIIO "IOHHTVY", Kadenpa obmieit, puznueckoit u opraHuuecKoit
xumun ; TOYBIIO "JJOHHTY", Kad. o0mr., ¢us. u opran. xumuu ; coct.: E. N.
Bonkosa [u ap.]. - 739 K6. - Houeux : TOYBIIO "JIOHHTVY", 2021. - 1 ¢aiin. -
Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m7261.pdf

IQJIEKTPOHHO-UH®OPMAIINOHHBIE PECYPCbI

OBbC IOHHTY - http://donntu.ru/library
OBC IPRbooks - http://www.iprbookshop.ru/

Internet-pecypcsl

1. IPR Smart : aBromarusup. 0uba. uHpopM. cucrtema // Hayunas OuOIMOTEKH
JIoHEIKOoro HallMOHAJIBHOTO TEXHUYECKOro yHuBepcuteTa. — Jlonerk, 2003-2022.
— PexxuMm goctyna : 1 3aperucTUpUp. MOJab30BaTesien B JiokajlbHOM cetn Hb
JOHHTY. — TekcT : 31eKTPOHHBIIA.

2. DIeKTPOHHBIM Karajor Hay4yHoOH OuOmmoTeku JIOHEUKOro HalMOHAIbHOIO
TexHu4yeckoro yHuBepcuteta. — Jlonenk : Hb JJIOHHTY, 1999-2022. — URL:
http://ec.donntu.ru/. — TekcT : AIEKTPOHHBIN.

3.  Hudopwmuo : anextpoH. cripaBounuk / OO0 «PUHD®UILy. — Mocksa : 3aaT. nom
«Mudopmuoy», [2018-2022]. — URL: https://www.informio.ru/. — Tekct :
3JIEKTPOHHBIN.

4. IPRsmart : Becb kouTeHT DbC IPR BOOKS : mudposoit o6pazosar. pecypc /
000 «Ai IIu Dp Meaua». — [CaparoB : At I[Ilu Op Meaua, 2022]. — URL:
http://www.iprbookshop.ru. — Pexxum noctyna : i1 aBTOPU3UP. MOJIB30BATEIICH.
— Tekcr. Aynuo. M300pakeHus : 3J€KTPOHHBIE.

5. Jlasp : 3nexkTpoHHO.-OMOJ. cuctema. — Cankrt-IlerepOypr : Jlanb, cop. 2011-
2021. — URL: https://e.lanbook.com/. — Pexum noctyma : JIsi aBTOPU3HP.
II0JIb30BatTeNIel. — TEKCT : AIEKTPOHHBIM.

6. Hayunas snexrponnas 6ubnuorexka eLIBRARY.RU : undopm.-ananur. nopran /
OOO Hayunas snextponnas 6ubauorexa. — Mocksa : OOO Hayu. snexTpoH. 6-
ka, 2000-2022. — URL.: https://elibrary.ru. — Pexxum noctyna : yist 3aperucTpup.
I0JIb30BaTesIel. — TEKCT : AIEKTPOHHBIM.
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http://www.iprbookshop.ru/
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7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIHUIIJIMHBI

7.1. JleKuMOHHbIE 3AHATHS:

VYuebnas ayauropust Ne 7.118, yueOHbINl Kopryc 7, Al IPOBEICHUS 3aHATHIA
JIEKIIMOHHOTO TUTIA, TPYTIIIOBBIX U MHINUBHUYaTbHBIX KOHCYJIbTAINH, TEKYIIETO KOHTPOJIS
U TPOMEXKYTOYHOU arrectanuu (MyJbTUMenuiiHOoe oOopynoBanue: HOyTOyK (OC -
Windows 8.1 Professionalx86/64 (akamemudeckas mommuicka DreamSparkPremium),
LibreOffice 3.3.0.4 (unensuss GNULGPLV3+ u MPL2.0), My IbTUMEIMIHBIN TIPOSKTOD,
IKpaH; CIEIUaIN3UpOBaHHasT MEOETh: TOCKa ayUTOpHAs, CTOJNBI ayJAUTOPHBIE, CTYJbs
YUEHHUYECKHE; IEMOHCTPAIIMOHHBIE CTEH/IbI U TIJIAKATHI).

7.2. IlpakTHyeckue U Ja00paTopHbIe 3aHATHS:

VYyeOnas aynuropuss Ne 7.115, yueOHbIA KoOpmyc 7, g MpOBEIEHUS
71a00paTOPHBIX 3aHSATHM, TPYIIOBBIX W WHIAUBUAYAJIbHBIX KOHCYJIbTAIMM, TEKYIIETO
KOHTPOJISI U TIPOMEKYTOYHOM aTTecTanuu (MyJIbTUMEIUHHOE 000pyI0BaHUE: HOYTOYK
(OC -  Windows 8.1 Professionalx86/64  (akagemuueckass — ITOJIMCKA
DreamSparkPremium), LibreOffice3.3.0.4 (mumensus GNULGPLv3+ u MPL2.0),
MYJIbTUMEIUIHBIN POEKTOP, FKPaH; CIeHUaTU3UpOBaHHAs MeOelb: 10CKa ay TMTOpHas,
CTOJIBI Ay JUTOPHBIE, CTYJIbsl YYEHUUECKHUE; IEMOHCTPALIMOHHBIE CTEH/IbI U IIJIAKATHI; BECHI
aHAJIMTUYECKUE; BEChl TEXHUYECKUE; IITATUBBI JIAOOPATOPHBIE; IIKA( METAIUTMYECKU;
mkagbl CylnibHbIe; KAl BBITSLKHBIE; pePpakTroMerp MPD-22; akBagucTHILISATOP
J-4; madoparopusiii pH-MeTp; mocyaa XumMudecKkas CTEKJISTHHAS: TPOOUPKHU, OIOPETKH,
BOPOHKH, KOJIOBI).

7.3. CamocTosiTe/ibHasi padora:

[ToMetenus 1t CaMOCTOSITENIbHONM PaObO0ThI C BOZMOXKHOCTBIO MOJKIIOUEHUS K
cetu "WHTepHer" m obOecredeHneM JAOCTyna B JJIEKTPOHHYIO HH()OPMALMOHHO-
o0pa3oBaTeNbHYI0 Cpely OpraHu3alluu: YUTAJbHBIE 3aibl, yuyeOHble Koprmyca 2, 3
(KommbroTepHas TeXHUKa C BO3MOXHOCTHIO MOJKIIOYEHUS K cetu «HTepHeT» u
oOecreyeHreM JIOCTyIa B AJIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTEIbHYIO CpPELy
(BUOC JOHHTY) u snexrponno-oubmoteunyto cucremy (ObC IPRbooks), a Taxxke
BO3MO>KHOCTBIO MHIMBHUIYAIbHOTO HEOTPAaHUYEHHOTO 10cTyMa o0yuatomuxcst B ObC u
BUOC mnocpencteom Wi-Fi ¢ mnepcoHanbHbIX MOOWIBHBIX ycTpoiictB. OC —
MicrosoftWindows 7, OpenOffice 2.0.3 — oOmectBennas ymnensus MPL 2.0,
GrubloaderforALTLinux — mmmensuss GNULGPLV3, MozillaFirefox — mumenzus
MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) —
maren3ust GNUGPL).
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