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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNIINHBI
B1.0.09 HeopraHunyeckasa xumus

1. Koag u HaumeHoBaHMe HanpaBJieHusA noaroToBku/cneunanbHOCTU:

04.05.01 dyHOoameHTanbHasg 1 NnpuknagHas xmmms

2. Mpodcdhunb nogroroBku/cneymnannsayms:

dyHaameHTanbHasi Xumusi B npocpeccroHanbHoM ob6pasoBaHum

3. KBanudumkauma BbinyckHuka: XuMuk. [Npenogasatesib XMmuu

4. ®dopma ob6yyeHusn: O4yHag

5. Kachegpa, oTBevarowan 3a peanmsaymio QUCLUNIINHDbI:

kadeapa obLien 1 HeopraHMYECcKon XuMum

6. CoctaBuTenu nporpaMmmbil:

3aBpaxHoB AnekcaHap KOpbeBuY, JOKTOP XUMUYECKUX HAYK, AOLEHT

7. PekomeHpgoBaHa: HMC xumunyeckoro cakyneteta BIY 19.05.2022, npotokon Ne3.

8. YuebGHbIN roa: 2022/23 CemecTp(bl)/TpumecTtp(bl): 1, 2
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9.llenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenamun ocBoeHust y4ebHOM ANCLMNANHBLI ABNAOTCS:

- N3NoxeHne obLieTeopeTnyeckoro yHagaMeHTa XMMMYECKOM HayKn

- paccMoTpeHne obLLLETEOPETUYECKMX KOHLIEMNLMIA, 3aKOHOB, TEOPUI, TakuX, kak NMNepnoanyeckni
3aKOH, aTOMHO - MOJEKYNSPHOE Y4YeHMEe, Teopusl XUMUYECKOrO CTPOEHUs,, CTPOEHME atomMa W
XMMMYeCcKas CBA3b, XMMMUYECKasa KMHETUKa U TepMOANHaAMUKA, (PUNKO - XUMUYECKUA aHanu3 u T.4..

- pasBuUTUE y CTYAEHTOB XMMWYECKOrO MbILNEHUS (Kak 4acTu eCTeCTBEHHO-HAy4YHOW MbICIN),
obyyeHne TeopeTu4eckoMy MoAXoA4y K HayyHbiM MnpobriemMam M YMEHWUIO KPUTUYECKOTO BOCMPUATUS
PM3NKO-XMMUNYECKNX TEOPUN

3agaun y4ebHOM OMCUMNIINHDI:

- N3y4YeHMne OCHOBHbIX 3aKOHOB TEOPETMYECKON (DM3MYECKON) XMMUN;

- bopMMpPOBaHME MOHMMAHUSA CBOWCTB 35IEMEHTOB U 06pasyeMbiX UMW COEANHEHUA Ha OCHOBE
nonoxexuun obwen xummn. B ocHoBy nonoxeH [lepnognyeckuin 3akOH, Kak OCHOBA XMMUYECKOM
cuctematukn. PaccmaTpmBaeTcs Knaccudpmkaumsa XMMUYECKMX 3NIEMEHTOB, MpPOCTbIX, OUHAPHBLIX W©
CNOXHbIX XUMUYECKNX coeanHeHnn. [laetcsa obLuasa xapakTepucTuka rpynn anemeHToB lNepmnognyveckon
cucTteMbl. M3ydaloTca OCOBGEHHOCTM XUMWW  KOHKPETHbIX 3NIEMEHTOB M UX Haumbornee BaXHbIX
coeauHeHun. Cepbe3HOe BHUMaHWE yOoensdeTcd XUMUU pPagnoaKTUBHBLIX W CUHTE3UPOBAHHbLIX
3MIEMEHTOB. YOenseTcsa BHMMaHWE W3yYeHUo MNyTen pasBUTUS HEOPraHMYeckom Xumun, npobneme
NOJTYYEHUS1 HOBLIX HEOPraHWYeCcKMX BELLECTB C 3apaHee 3adaHHbIMW CBOMCTBaMK (MOJSTYNMPOBOLHMKM,
HeopraHu4eckne nonumepsl U T.n.).

10. MecTo y4ye6HOM AncunMnnuHbl B cTpykType OOI:
51.0. — o6s3aTenbHas YacTtb 6a30B0W ANCLIMMNMHBI

11. MnaHupyeMble pe3ynbTaTbl 00YYEeHUA MO AUCUUNIIMHE/MOAYNIO (3HaHWUA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C MMIaHUPyeMbIMU pe3yfibTaTaMUu OCBOEHUSA o6pa3oBaTeribHOM
nporpamMmmMbl (KOMMNEeTEeHLUSAMU) U UHAUKATOPAMU UX AOCTUKEHUSA:

Kog HaseaHue Koa( MugukaTop(bl) MnaHnpyemble pesyrnbTaTbl 00y4eHUs
KOMMEeTEHL MU bl)

OriK-1 CriocobHOCTH OlMK- | Cucremarusupyer u | 3HaTb: Kputepun CaMOnpoun3BOSIbHOIo
aHammsupoBath U | 1.1 | aHaMM3MpyeT  pE3YNBTATHl | XMMUYECKMX PEaKLUA B PasnmMyHbIX cMcTeEMax
HHTEPIIPETHPO- XUMHYIECKHX YMeTb: NMaHupoBaTb  3KCMEPUMEHT  TaKUM
BaTh PE3yJIbTATHI 9KCIICPUMEHTOB, obpasom, 4TOObl U3BMEYL U3 HEr0 MaKCUMyM

XHUMHAYECKUX HaOmoZIeHuit, a  Takxke | MHpopmauum
9KCIIEPUMEHTOB, pe3yJbTaThl pacueroB | BnapgeTb: OCHOBHbIMM npuemamu 06paboTku
HabroneHuil 1 CBOMCTB BEIIIECTB U | pe3ynbTaTtoB aKCnepumMeHTa

U3MepeHuil MaTepuaIoB

OMK- | Mpennaraer

1.2 | uHTEpIpEeTaIHIO
COOCTBEHHBIX
JKCIIEPUMEHTOB u
pacyeTHO-TEOPETHYECKUX
paboT ¢ UCHOJIB30BAHUEM
TEOPETHYCCKHIX OCHOB
TPAIUIMOHHBIX ¥ HOBBIX
pa3zenoB XUMUHU

OlK- | ®opmysupyeT 3aKIFOUYCHHSI
1,3 Y BBIBOJIBI 1O pe3yJibTaTam
aHanu3a JIUTEPATYPHBIX
JIAHHBIX, COOCTBEHHBIX
IKCIEPUMEHTAITBHBIX u
PacYeTHO-TEOPETHYCCKIX
pabot XUMHYECKOU
HaIPaBJICHHOCTH.




OrnK-2 CrnocobHOCTh OrlK- | PaGoraer ¢ xumuueckumu | 3HATb: OCHOBHbIE npasuna TEXHUKM
MIPOBEJICHUSI C 21 BEILIECTBAMH ¢ | éesonacHOCTM M OCHOBHblE MpWEMbl BeaeHUs
cobOoieHneM cobmoieHneM HOPM | XMMUYECKOTrO 3KCrNepuMeHTa.

HOPM TEXHUKH TEXHHUKH 0€30MaCHOCTH YmMmeTb: BbINONHUTL OCHOBHbIe paboThbl
0e30MacHOCTH nabopatopHoro NpakTnkyma no HeopraHN4ecKom
XUMHAYECKOTO 2.2. [IpoBomuT CHHTE3 BEMIECTB | XMMWUU
IKCTIEPUMEHTA, M MarepuanoB  pasHoii | BnageTb: OCHOBHbIMM MpuveMamMy nonyvyeHus
BKJIFOYAsl CHHTE3, TPUPOJIBI C | KONMYECTBEHHbIX Pe3ynbTaToB B 3KCNEPUMEHTE
aHaJIN3, U3yYeHHE UCIIOJIb30BaHHEM
CTPYKTYPBI U MMEIOIINXCSI METOANK
CBOICTB BEUIECTB
Y MaTEepHAJIOB, 2.3 [TpoBoauT  craHmapTHbIC
uccle0BaHNe orepaniu TSt
MPOLIECCOB C MX OTIpEe/ICTICHUSI XUMHYIECKOTO
y4acTuem u ¢azoBoro cocTaBa
BEILIECTB U MaTEPHUANIOB Ha
MX OCHOBE.
2.4 [IpoBomutr  wccaemoBaHUs
CBOWCTB BEILIECTB u
MarepuaioB c
UCIIOJIb30BaHHEM
CEpUMHOTO Hay4HOI0
obopynoBaHus
OrlK-3 Crnoco6HOCTh OlK- | Ipumensier Teopetnuyeckue | 3HATb:  OCHOBHble  MeTOAbl  onpeaeneHusi
MIPUMEHSITH 3.1 u nonysmmupudeckie | 6a3oBbIX  CBOMCTB  BewecTB  (MAOTHOCTW,
pacyeTtHo- MOJENM TpH  peuleHuH | AaBMEeHUsd napa, KUCIOTHO-OCHOBHLIX CBOWCTB U
TEOPETHYECKUE 3aaaq XUMHYECKOH | T.4.).
METO/IbI JIJIsI HAINpaBJICHHOCTH. YMmeTb: NpoBOAUTb pacyeTbl MO M3BECTHOMY
U3yUYCHUS anroputMy C MPUMEHEHUEM  KOMMbIOTEPHbIX
CBOICTB BEIECTB Hcnonb3yeT craHgapTHoe | NporpaMmma
Y MPOLIECCOB ¢ UX | 3.2 nporpammHoe obecneucHue | BnapeTb: OCHOBHbIMU npuemamu
Y4aCTHEM C OpH  peIICHUH 3ajau | KonudecmeeHHolU — obpaboTkm  pes3ynbTaToB
HUCIIOJIb30BAHHUEM XUMHUYECKOH 3KC|'|ep|/|M6HTa
COBPEMEHHOMI HaIPaBJIEHHOCTH
BBIUMCIUTEILHON
TEXHUKHN
OlK-6 | Croco6HOCTD OlIK- | TIpencrasaser pe3ynbraThl | 3HATb: OCHOBHbIE MPUEMbl NOATOTOBKM AOKMaga
MPEJCTaBIAT 6.1 pa®oTHl B BHAE OTYeTa MO | MPUM  MOMOLUN COBPEMEHHbLIX KOMMbIOTEPHBLIX
pe3yNbTaThl cranjaptHoii  dopme Ha | NPOrpamm
cBoeit paboTel B PYCCKOM SI3bIKE. YMeTb: camMoCTOATENbHO MNOArOTOBUTH YCTHOE
YCTHOM u coobLLeHne, CONpPoBOXAAEMOE Npe3eHTaumen.
MHCbMEHHON 6.2 [Mpexncrasnsier Bnapetb: anemMeHTapHbIMU HaBblKamu
thopme B HHPOPMALIMIO XUMHAYECKOTO | Creumanucta-goknagqmka.
COOTBETCTBUH  C COJICPXKAHUSI C  YYETOM
HOpMaMH U TpeboBaHuit
MpaBUJIaMU, o6ubnuorpaduueckoit
IIPUHATBIMU B KYJIBTYPBI
npodeccrnoHanbH
OM coo011ecTBe 6.3 [pexacraBnsier pe3ysbTaThl
paboTBl B BHJE TE3HCOB
JOKJIaja Ha pPYCCKOM H
AHIIMACKOM  s3bIKaX B
COOTBETCTBHU C HOPMaMH U
NpaBUJIAMH, NPUHITHIMU B
XUMHUYECKOM COOOIIIECTRE.
6.4. l'oToBUT mpe3eHTanHIO IO

TeMe paboThI u
IIPEICTaBIISET ee Ha
PYCCKOM M aHTJIMMCKOM
SI3BIKAX.




12. O6bemM gucuMnnuHbl B 3a4eTHbIX eguHuyax/yac — 540/15.

Popma NPOMEXyTOUYHOWN aTTecTaLnNmn (zavem/sk3amer) Ik3aMeH (1 n 2 cemecTp)

13. TpyaoemkocTb No BuAam y4ebHomn paboTbl

TpyooemKkocTb
Bug yuebHow paboTbl Bcero 1 Mo cemeZCTpaM
Ne cemecTpa Ne cemecTpa
KoHTakTHaga pabota 304 152 152
Jlexkuumn 118 50 68
_ npakTuyeckme
B TOM Hmene: nabopaTopHble 186 102 84
CamocrosiTenbHasa pabota 164 100 64
B Tom uncne: kypcoBas paborta
dopma NpoMEXYTOUHOM aTTecTaunmn: 72 36 36
3K3ameH (72 4)
Utoro: 540 288 252

13.1. CogepxaHne gUCUUNIINHLI

n/n Peanusauus
HanmeHoBaHue pasaena
ONCUMMIINHBI C
pasgena CopepxaHve pasgena gUCLMNINHbI NOMOLLIHO
AVCUMNIUHBI 9
OHNawnH-Kypca,
QYMK
1. Nlekuum
1.1 | BeegeHue Popmbl CyLLLEeCTBOBaHMSA MaTepun. XuMmumdeckas dopma ABUKEHUS, https://edu.vsu.r
ee ocobeHHocTu. OnpegeneHune xumumn. 3agaym xummn. ObLas u/coursel/view.p
XNMUS — TEOPETUYECKMN PYHOAMEHT XMMNYECKON HayKW. hp?id=11068#s
XUMUYECKU N U3NKO-XMMUYECKUI METOObI UCCNedoBaHuS. ection-2
1.2 | Xumuyeckas ATOMHO-MOnNekynspHasa Teopus. XuMuYecknin anemeHT. [lpocToe
amomucmukxa BellecTBo. Annotponus. Ma3oBble 3akoHbl. Yucno Asoragpo. Monb.
MonsapHaa macca. CoBpeMeHHas xummyeckass aToMucTvka. ATom,
mMonekyn, kpuctann. MonekynsipHass M HemonekynsipHass dopma
KpuctannoB. lMoHATME O ha3e — HOcuTEene CBOWCTB BellecTBa B
KpucTanmnax HEMOIEKYNAPHON CTPYKTYpbl. Xummnyeckoe
coegunHeHue. CTpyKTypHbIE dhopmynbl MorneKyn n
KpucTannoxumuyeckoe cTpoeHue BellecTtBa. CtexmomeTpuyeckme
3aKOHbI U UX COBpeMeHHas TpakTtoBka. CoeanMHeHNs MOCTOSHHOIO U
nepemMeHHoro cocrtaBa. Kpucrannoxummuyeckoe CTpoeHue U
cBoncTBa BellecTtBa. [loHATME o pOediekTax KpucTannmyeckomn
cTpykTypbl. OBnacte roMOreHHocTM a3 nepemMeHHOro cocTasa.
JdanbToHngpl 1 6epTonnugsbl.
1.3 | Xumuyeckas OcHOBbI TEPMOXUMUU. JK30 - U IHAOTEPMMYECKME peakumn. 3akoH | https://edu.vsu.r
mepmoduHamuka | JlaByasbe-Jlannaca. 3akoH [ecca. AQAUTMBHOCTb —TennoBbix | u/course/view.p
3(p(heKkToB B MHOroCTaguiHbIX Mnpoueccax. TepmoanHammyeckme | hp?id=11068#s
CUCTEMbI: M3ONMPOBaHHbIE, 3aKpbiTble, OTKpbIThle. 306apHble M | ection-6

N30XOpHbIe Npoliecchbl. TepmoauHammyeckass U TEPMOXUMUYECKas
cUCTeMbl 3HaKoB. OYHKLUMW COCTOSIHUSI. BHYTpeHHsia SHeprusi u
SHTanbnus. OHTanbnNWiiHble AuarpamMmbl. Tennota u paboTta, ux
B3aMMOCBsI3b. 1-0e Hayano TepMoAMHaMWUKU. 3aKOH COXpPaHeHUs

3Heprun. KpuTepuih HanpaBfeHHOCTU XUMUYECKOro npolecca.
MpuHumn BepTtno-TomnceHa, €ro OrpaHWYEHHOCTb. JHTPONUS
cucTembl. 2-0oe Havano TtepMmoauHamukui. PocT sHTponun —

Kpl/ITepI/II7I HanpaBreHna npouecca B WU30JIMPOBAHHbLIX CUCTEMax.
CtaTtuctmnyeckas UHTEPNpEeTaUuna J3HTPONUN. ,D,BM)KyLLI,aﬂ cuna
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npouecca B 3aKpbITbIX CUCTEMAX. JHTamNbMUAHBLIA U SHTPOMUIAHLIN
daktopbl. CBobogHasa aHeprus [mMbB6ca, ee yMeHblueHue npu
camonpour3BoSbHbIX Npoueccax. CBobogHasa aHeprusi enbmronbLa.
CraHgapTHas  cBobogHass  aHeprus. Mepa  yCTOMYMBOCTM
coeanHeHus. CBobogHast M cBsidaHHasi 3Heprusa. MakcumarnbHas
paboTa, coBepLleHHas CUCTEMOMN.

1.4 | Xumnyeckas CkopoCcTb M MexaHu3M Xxumudeckon peakumm. CkopocTb M | https://edu.vsu.r
KMHEeTUKa KOHLEHTpauusi pearmpyoLLmx BewecTB. 3akoH AeNCTBYOLWMX Macc. | u/course/view.p
MonekynapHocTb peakuuun. [lopsgok  peakumm 1M mexaHmsm | hp?id=11068#s
npouecca. Jlumntupytowas Ccragust MHOTOCTaAuMHBIX peakuuu. | ection-3
CkopocTb peakumn u TemnepaTypa. PacnpegeneHve monekyn no
aHepruam (Makcsenn, bonbumaH). SHeprua akTuBaunn. AKTUBHbIN
KOMMIEKC. YpaBHeHue AppeHuyca. OHepreTnyeckuin "
QHTPONUINHBLIV YNeHbl ypaBHeHns. Katanus. KatanusaTopbl.
1.5 | Xummnyeckoe Obpatumble 1 HeoGpaTumble npouecchl. CBaA3b obpatu-mocTn ¢ | https://edu.vsu.r
paBHOBecue paBHoBecumeM. WcTMHHOEe 1 noxHoe pasBHoBecue. Kputepum | u/course/view.p
YCTaHOBMEHMS paBHOBecusi peakumn. CBSA3b KOHCTaHTbl U | hp?id=11068#s
cBobogHoM 3Heprum 'mb6ca. PakTopbl, BNMAIOWNE HA MNOSOXeHMe | ection-7
paBHoBecus. MpuHumn Jle-lWaTtenbe. MNeTepodasHble paBHOBECUS.
[daBneHve  HacblWeHHOro  napa. Mpoueccel ncnapeHus,
cybnumaumm, kunexwus, nnaenexHus. ®asoBas guarpamma BOAbI.
MpaBuno das M'mbbca. MNoHATME 0 TEpMOANHAMUKE HEPABHOBECHbIX
npoLEecCcoB.
1.6 | PacTtBopsbl TepMOoaMHaAMMYECKUA M KMHETUYECKUA acnekTbl dopmupoBaHus | https://edu.vsu.r

pactBopoB. Cnocobbl BblpaXXeHWUs1 KOHLUEHTpauum pacTBOpPOB.
PactBopeHne Kkak (PU3UKO-XUMUYECKMA Mpouecc. JHepreTuka
npotiecca pacteopeHus. lNoHsaTue 06 ngeanbHoMm, pasbaBneHHOM 1
peanbHOM pacTBope. Ycnosus paBHoBecus a3 — paBEHCTBO
XUMUYECKUX MNOTEHLMANOB.

Teopusa anekTponutuyeckon guccoumaumn. CTeneHb M KOHCTaHTa
avccoumauun. 3akoH passBegeHus OctBanbga. OcHOBbI Teopuun
CUINbHbBIX 3NEKTPoNUTOB, 06pasoBaHMe WOHHbIX nap. Kaxywiasacs
cTeneHb guccounaumn. AmdoTepHble anekTponuTel. duccounaums
MHOFOOCHOBHbIX ~ KMCMOT, MHOFOKUCIIOTHbIX OCHOBaHWW, CONew.
CoBpeMeHHble Teopuu KUCNOT U OcHOBaHMW. COMbBOCMCTEMBI.
[MpoToHHas n anekTpoHHas Teopun. VloHHOe mpousBegeHve BoOApbl.
BogopogHbin  nokasatenb.  KWCMOTHO-OCHOBHbIE  MHAMKATOPBI.
MoHHble B3avmogenctBuss B xuakux pacteopax. O6meHHble
peakumm mexay noHamun. Obpatmmble N HeobpaTumble NPOLECCHI.
Peakunn HenTpanudaumm un rugponu3a. CTeneHb W KOHCTaHTa
rmapornmsa. lMpousseneHve pacTBOPUMOCTMU. AnekTponua
pacnnaBoB W BOAHbLIX pacTBOpPoB comnen. MHepTHble U aKkTUBHbIE
anekTpoAbl. NMoTeHuman pasnoxeHus. FABMeHWe nepeHanpsKeHus.
3akoH ®dapagesn. ONeKTpoxMMmyeckas KOpposus  MeTannos.
TeBepable pacTBopbl. [Bwxkywas cuna obpa3oBaHus TBepablX
pactBopoB. Tunbl TBepAblX pacTBOPOB. TBepAable pacTBOPbI
3amelleHuns. Ycnosusi obpas3oBaHMs HeOopraHmyeckux TBepablX
pacTBopoB 3amelleHus. [lpoueccbl ynopsgoyeHuss B TBepabiX
pacTtBopax. TBepable pacTBOPbl BHEAPEHUS, BbluMTaHus. PacTBopsbl
TBepAble, Xxuakne un rasoobpasHble. OnpegeneHve pacTBOpPOB
Ka)XOOro KOMMOHEHTa B COCYLLECTBYHOLLMX (hasax.

Kungkve pactsopsl. [pypoaa Xnakoro coctosHus. KonnuraTueHble
CBOMCTBa MaeanbHbIXx pacTBopoB. [laBneHue napa. 3akoH Payns.
Kpuockonusa n abynnuockonusa. Ocmoc. OcMmoTnyeckoe AaBrieHue.
3akoH BaHT - Nodda.

OkncnuTenbLHO-BOCCTaHOBUTENBHbIE  peakumu.  HanpasreHHOCTb
npoLeccos, CBSA3aHHbIX c nepegaven 3MNEKTPOHOB.
ONEKTPOXMMMNYECKUI pag HanpshkeHun. PaBHoBecuMe Ha rpaHuue
meTtann - pactBop. CtaHgapTHble 3MNeKTpoAdHble noTeHuuansl U
cBobopHaa 3Heprus [mbobca. 3OC ranbBaHWYECKOro 3rieMeHTa.
YpaBHeHne HepHcta. Metogbl ypaBHuBaHus OBP: anekTpoHHOro
6anaHca, MeTo nosypeakumn.

u/course/view.p
hp?id=11068#s
ection-9



https://edu.vsu.ru/course/view.php?id=11068#section-3
https://edu.vsu.ru/course/view.php?id=11068#section-3
https://edu.vsu.ru/course/view.php?id=11068#section-3
https://edu.vsu.ru/course/view.php?id=11068#section-3
https://edu.vsu.ru/course/view.php?id=11068#section-7
https://edu.vsu.ru/course/view.php?id=11068#section-7
https://edu.vsu.ru/course/view.php?id=11068#section-7
https://edu.vsu.ru/course/view.php?id=11068#section-7
https://edu.vsu.ru/course/view.php?id=11068#section-9
https://edu.vsu.ru/course/view.php?id=11068#section-9
https://edu.vsu.ru/course/view.php?id=11068#section-9
https://edu.vsu.ru/course/view.php?id=11068#section-9

1.7

AneMeHTbl
dmsmnko-
XUMMUYECKOTO
aHanuaa..

DU3MKO- XUMUYECKUA aHanmM3 Kak OAMH W3 OCHOBHbIX MeTOd0B
nuccneaoBaHusa B3avMoaencTeust B Tsepaom Tene. Npasuno ¢as u
€ero BbIBO4 Ha OCHOBE paBEHCTBA XUMWYECKMX MOTEHLUMNaros
Ka)XOOro KOMMOHEHTa B cocyuwlecTByowmx dasax. [puHumnbl
HenpepbIBHOCTU cooTBeTCTBUSA( koppensumun) H.C. KypHakoBa.
dazoBble AMarpamMmmbl  OBYXKOMMOHEHTHBIX CUCTEM. OBTEKTHMKA.
MeputekTvka. HeorpaHnyeHHass pacTBOPMMOCTb B  TBEPAOM
coctosiHun. OrpaHuyeHHasi pacTBOPMMOCTb B TBEPAOM COCTOSIHUM
(aBTEKTUKA, NEPUTEKTMKA).

da3oBble AnarpaMmbl OBYXKOMMOHEHTHbIX cuctem. O6pasoBaHue
XUMUYECKUX  COEAMHEHMN B  OBYXKOMMOHEHTHbIX  CUCTEMax.
XapakTep nnaBfneHuUsl COEAMHEHWN: [UCTEKTUKa, MNepuTekTuka.
HectexnomeTpuss coeguHenun. [lpupoga XMMWYECKOW CBS3M W
lwmpmHa obnactu romoreHHocTu. CoBpeMeHHble NpeAcTaBneHns o
JanbToHmpgax u Oeptonnugax. CuHrynsipHas Todka. ®dasoBble
avarpaMmmbl U KpyBbI€ OXNaXKAeHus cnnaeoB. uarpammbl COCTaB-
cBoncTBa. 3akoHbl KypHakoBa B MeTanMyeckmx cuctemMax.

1.8

OnemeHTapHble
npeacTaBneHns
O CTpOeHun
aToma u
COCTOSIHUM
3NEKTPOHOB B
atome

Pa3sBuTue npeacrtaeBneHunin o ctpoeHun atoma. BonHoBas npupoaa
anekTpoHa. BonHoBas yHKUMS WM BONHOBOE YypaBHEHME.
PagnanbHass u yrnoBas coCTaBRsioOWMEe BOSIHOBOW — (PYHKLMMN.
OHeprusi, pasmep W HanpaBfeHHOCTb JMEKTPOHHbIX OOMNakoB.
KBaHTOBbIE YMCHa.

MHOroanekTpoHHble artombl. [lpuHUMNBI 1 MpaBuna 3anofHeHus
3MNeKTpoHamMu aTOMHbIX opbuTtanen. [lpyHUMA  MWHMMAanbLHON
aHeprun, npuHumn [aynu, npasuno [yHoa. CoBpemeHHas
TPaKTOBKa MEPUOANYECKOro 3akoHa. 3aKOHOMEPHOCTU WM3MEHEHWUS
OCHOBHbIX MapamMeTpoB aTtoma (aTOMHbIX pPaguycoB, 3HEPrun
MOHM3auMM M CPOACTBA K 3MEKTPOHY) B nepuodax W rpynnax.
3HayeHne neprMoamnyeckoro 3akoHa.

1.9

Teopus
XNMUYECKON
CBSI3U

PasButne npeacrtaBneHMin O XMMUYECKOW CBs3W. BaneHTHOCTb
cteneHb okucneHusi. OCHOBHblIE XapaKTEPUCTUKN  XMMUYECKOWN
cBs3n. PeHoMeHOoNorM4eckne TeEoPMN NOHHON M KOBaneHTHOW CBA3MN
(Koccenb, Jlbtonc). MoHHas cBA3b 1 ee CBOMCTBA: HanpaBneHHOCTb
M He HacblWwaeMocTb. Mogernb «4UCToM» MOHHOW CBA3M B TBEPAOM
Tene. [MpenmMyLLeCTBEHHbLIN BKNnag NOHHOM CBA3U "
KOOPAMHALIMOHHbIE YMCMa aTOMOB B MOHHbIX KpUCTannax.
KoBaneHTHas cBsA3b. BonHoBas npupoga KoBaneHTHOW CBA3W.
MeTon BaneHTHbIX cBA3eW. HanpaBneHHOCTb, HacbIWaeMoCTb WU
nonapmsyemMocTb KoBaneHTHOW cBsA3W. BonHosas npupoaa
KoBaneHTHon cBA3n. MeToq BaneHTHbIX CBs3el. HanpaBneHHOCTb,
HacbILLaeMoCcTb M NOMApU3yeMoCTb  KOBAaNeHTHOW  CBSA3MW.
KoopauHaumoHHble 4Yucna B KOBaneHTHbIX kpucTtannax. Cnocobbl
nepekpbIBaHMS 3MeKTPOHHLIX 00nakoB. KpaTHble CBA3MW.

MeToa BaneHTHbIX cBs3el. MexaHn3mbl 0bpa3oBaHMs KOBareHTHON
cBAsn. mbpugHble BOMHOBblE QYHKUMW. Tunbl rmMbpuansaumm u
reomeTpuss  Monekyn.  [IOHOpHO-  aKUenTopHbIA  MeXaHu3Mm
obpasoBaHMa KOBaNeHTHOW cBA3WM. MakcumanbHas BaneHTHOCTb
(koBanNEHTHOCTb) anemMeHTOB. [MONAPHOCTL KOBAaneHTHOM CBA3U U
MOMeKynbl B uUenoM. [OunonbHbIM MOMeEHT. HepoctaTtkm meTtoga
BaneHTHbIX CBA3EN.

MeTtog  MonekynsapHbix — opbutanen. [Mpubnuwkenne  JIKAO.
OHepreTnyeckne guarpammbl NPOCTENLLMX FOMOSAEPHBIX MOMEKyn,
obpasoBaHHbIX aneMeHTamu 1 1 2-oro nepuogos. Mopsgok cBsA3w,
MarHuMTHblIE U ONTMYECKUE CBOWCTBA. JHEPreTUYeckne auarpammbl
npocTenwwmnx reteposaepHbix monekyn (HIM, H20, NHs).
BopopogHas cBasb. [Npupoaa ee obpasoBaHms. MexxmonekynsipHas
M BHYTPMMONEKYNApHas BOAOPOAHAas CBSA3b U e€e BIMSHWE Ha
cBoncTBa mornekyn. Cunbl BaH- gep- Baanbca. OpueHTaumoHHoe,
WHOYKUMOHHOE 1 ANCNEPCUOHHOE B3anMogencTeume.
MeTannuuyeckas CBA3b U ee Npupoaa; MHOrOLLEHTPOBOCTb, AeuuunT
n obollecTBneHMe 9NeKkTpoHoB B  kpuctanne. CeowcteBa
METannnM4yeckon CBs3WN: HeHanpaBNEeHHOCTb WM HeHacbIWaeMOoCTb.
KoBaneHTHO- MeTannmyeckas cBs3b B NEPEXOAHbIX MeTannax.




1.10

KomnnekcHbie
coeNHeHus

CoBpeMeHHble  MpPeAcTaBfeHUss O  XUMUYECKOW  CBSI3U B
KOMMMEKCHbIX  coeguHeHusix. MeTod  BamneHTHbIX  CBs3en,
BO3MOXHOCTM  MeToda. Teopus  KpPUCTanfMyeckoro  nons.
CummeTpusa d-opbuTtanen. OHepreTudeckoe pacuiennenue d-
opbuTanen B OKTa3gpuYecKoM, KBagpaTHOM WU TeTpasgpuy4eckom
none nuraHgoB. JHEprusl pacllensieHnss U SHeprus cnapuBaHus.
MarHuTHbIe 1 oNTUYecKne CBONCTBA KOMMIEKCOB U MO3ULMK TEOpUMU
Kpuctannuyeckoro nons. [loHsTMe © Teopwy Mofs NUraHOoB.
(meTog monekynspHeix opbuTtanein). 3aceneHuve 3neKkTpoHamu
SHEPreTMYECKUX YPOBHEW B OKTa3OpUYECKMX, TeTPasapuYeckux u
NMOCKOKBaApaTHbIX Kommnekcax. CnekTpoXMMuyYeckuin psig u p-
CBsi3blBAHNE NUraH4oB.

1.11

Mepuoanyeckun
3aKOH KakK
OCHOBa
XMMNYECKOMN
cucteMaTuKkm

OTanbl pas3BUTUA Nepuogmyeckoro 3akoHa. [lepuoanyeckas
cuctemMa kak MaTtpuua. [MpuHUMN MHBAPUMAHTHOCTU MOSIOXEHMUS
anemeHTa. MNepwodel 1 rpynnel. pynnoBas n TMnoBas aHanorus.
Tunnyeckne anemeHTbl. [lonHble W HENOfMHblE 3NEKTPOHHbIE
aHanorn. BTopuyHas ©  BHYTPEHHAA MNEPUOAMYHOCTL W KX
nposiBNieHne B  U3MEHEHMsAX  opbuTanbHbIX  pagvycoB U
noTeHunanos NoHu3aumm. opusoHTanbHas aHanorus.
OvaroHanbHasa aHanorus. Knaccmgukaums XMMUYECKMX 9NeMEHTOB
no TNy 1 3aceneHHOCTN ANEKTPOHHbLIX opbutanen. MNMonyanvHHas n
ANVHHasg opMbl NepUoANYECKON CUCTEMBI.

1.12

Xumuna TBepaoro
COCTOSIHUSA.
MeTtannoxumusa

Xvmuna TtBepaporo coctosiHuss. OcoBeHHOCTM TBepOoro COCTOSHUSA
BewecTtBa. Kpucrannuyeckoe, amopcHoe un cTeknoobpasHoe
coctosiHue. [loHaTne o 3oHHOW Teopuun. BaneHTHasd 3oHa M 30Ha
nposognmoctu. OCOBEHHOCTU MOMynPOBOAHUKOBOIO COCTOSIHUS
BewecTBa. CobcTBeHHas n npumecHas nposogumocTb. Kputepum n
npeackasaHue nosnynpoBoguMOCTH.

MpeBpalleHns B TBEPAOM COCTOSIHUW: HEYMOPSAOYEHHbIE TBEpAble
pactBopbl, coeaunHeHna KypHakoBa, asbl JlaBeca, ¢asbl
BHEOPEHWS, 3NEKTPOHHble coedunHeHust KOm- Posepu, BaneHTHo-
XUMWUYECKME COEQNHEHUS

1.13

MpocTble
BeLlecTBa Kak
roMOaTOMHbIE
coefvHeHns

XUMUYecKoe U KpUCTannoXmMmMu4eckoe CTPOEHNe MPoCThIX BELLECTB.
MeTtannel © HemeTannsl B Mepuoamyeckon cucteme. [paHuua
LUmHTnga. Pusnyeckme CBOWCTBA NPOCTbIX BELIECTB. XMMUYECKMe
cBomncTBa npocTbix BelwlectB. Ocobouncteie BeuwectBa. HoBble
HanpasreHus B COBpPEMEHHOM MaTtepuanosegeHuu c
MCNonb30BaHNEM NPOCTbIX BELLECTB.

1.14

BuHapHble
XUMU4eckune
coefvHeHns

Knaccudmkaums OVHapHbIX XUMUYECKUX COEeaMHEHNN.
M305nekTpoHHble psabl. M3amMeHeHwe xapaktepa CBs3M M Tuna
KpUCTannuU4yeckon  CTPYKTYpbI B W309MEKTPOHHbIX  psadax.
MocTosHCTBO M NepemeHHoCTb cocTaBa. Okcuabl. BogopogHble
coeanHeHnus. anorennapl. MHuMkTOreHmnabl. Kapbugbl, cvnmumasbl,
6opuapl. IHTepmeTannmMyeckne coeanHeHus.

1.15

CnoskHble
XUMUYECKMe
coeuHeHus

CnoxHble  Xxumuyeckme  coefuHeHusa. WX  knaccudukaums.
'Mapokcuabl Kak xapakrepuctudeckne coeamHeHunst. CoBpeMeHHas
KoHUenuus  opmyrnbHOro cocrtaBa rMapokenaos. KucroTHo -
OCHOBHble CBOMCTBA. AMOTEPHOCTb TMAPOKCMAoB. OKUCANTENBHO-
BOCCTaHOBUTESbHbIE CBOMCTBA rmapoKcuaos. Conun
Kucnopogocogepxalumnx KcrnoT. KoMmrnneKkcHble coeanHeHus.

1.16

Bogopog, Boaa,
OuHapHble
BOOOPOAHbIE
coeguHeHuns

Bogopoa. YHukanbHoe nonoxeHve BoAopoda B NEepuoanyveckom
cucteme. WMsotonbl BopopoAa. ATOMapHbIA M MONEKYNAPHbLIA
Bogopod. ®dusmueckme U XMMUYECKME CBOWCTBA BOOOPOAA.
Mmapmnabl 1 BoOoOpPOAHbIE COeAVHEHUs anemeHToB. [lonyyeHue
Bogopoga KomnnekcHble coeavHeHMs. CBOWCTBaA Boaopoda.
Mmapuabl 1 BoOOpPOAHbIE COeAVHEHUs anemeHToB. [lonyyeHue
Bogopoaa KomnnekcHble coeanHeHns. Boga.

1.17

AnemMeHTbI
| rpynnel MC

OcobeHHocTn nuTuaA. [MpupodHble COEOUHEHUA WU NOMNYYEHWUS.
dusmyeckne UM XMMUYECKUE CBOWCTBA. XapaKTepucTuyeckune
coeanHeHusa nutusa. CoeauHeHns NUTUS C APYrMMW HeMeTannamu.
Conu kucrnoT. MeTtannoxumusa. Xapaktepuctuka anemeHTtoB | A -
rpynnbl.  [pyvpogHble COeAMHEeHWss U MOoJlydeHue  LEeNOYHbIX
MeTanmnos. dusnyeckne n XUMUYeECKME CBOWCTBA.
Xapakrepuctnyeckne coeauHenns. CoefuHeHUss Cc  gpyrumu




HemeTannamu. Conv KUCNopoaocoaepXaLlyx KUCOT.
XapakTepuctuka anemeHToB | B - rpynnbl. MpupoaHble coeamHeHus!
M nonyyeHve MetannoB. duanyeckMe M XUMMUYECKMe CBOWCTBA.
XapakTepuctuyeckne coeguHeHusi. CoeMHeHNUs1 ¢ HeMeTasamu.
Conu kucnopogocogepawmx kucnot. Metannoxumusi

1.18

OneMeHTbl
Il rpynnel MNC

OcobeHHocTn Gepunnus. lNMpupogHble COeANHEHUS U MONyYeHue.
dusmnyeckune " XUMUyeckmne cBoWcTBa Oepunnus.
Xapaktepuctuieckme coeguHeHunsi. CoeanHeHMs ¢ HeMeTannamu.
Conn KMCnopogo-coaepKalumx Kucnot " KOMMMEKCHble
coegmHeHuns. Metannoxmmusa 6epunnus.

OcobeHHOCTU XUMUM MarHust. Pusnyeckme n XMMmMYeckme CBomncTBa.
Xapaktepuctmyeckme coeanHeHusi. [BonHble conu. LeHuTol.
Komnnekcbl. CoegmnHeHns ¢ HemeTannamu. Metannoxmmmus MarHus.
XapakrtepucTtumka 3NeMeHTOoB noarpynmel Kanbums.
XapaktepucTtuyeckme coegmHeHusi. Conu Kucrnopogocoepkallmx
KWUCINOT N KOMMJEKChI.

XapaktepucTuka anemeHtoB |l B-rpynnbl.  ®Pusmdeckne u
XMMUYECKne  CBOWCTBaA. XapakTepuctnyeckme  CoeauHEHNs.
CoeanHeHnss ¢ HemeTannamu. Conm  KMCNOPOOOCOAEPKaLLUX
KWUCINOT U KOMMMNEKCHblEe coedUHEHUS.

1.19

OnemeHTbl
Il rpynnel MNC

OcobeHHocTn xmmun 6opa. MNprMpoaHble coeanHeHns 1 Nony4veHue.
dusmdeckne n xmmmudeckme ceonctBa bopa. Xapakrepuctuyeckune
coegnHeHus. BbopHble kucnoTel. bBypa. CoegunHenus c apyrumu
HemeTannamu. Conu  KMcrmopogocodepXalmx  KUCIOT U
KOMMmeKkcHole coeauHeHnsi. CoeauHeHUs  HU3WKUX  CTeneHewn
okucneHus. Metannoxmmus.

XapaktepucTtvka 9fneMeHTOB nogrpynnbel  ckaHaus un  P33.
MpupogdHble coeguHeHWs M nonyyeHue meTtannos. dusmueckue u
XMMUYecKne CBOWCTBA. XapakTepucTuyeckne coeauHeHus. Conu
KMCIopoAocoaepXaLlumx KMCAOT 1 KOMNNEKCHblE COeQNHEHMS.

1.20

OneMeHTbl
IV rpynnol MC

Obwasn xapaktepuctuka anemeHToB IV rpynnbl. OcobeHHOCTU
XumMuun yrnepoga. Yrnepoa B npupoge. dusnyeckme u xummdeckmne
CBOWCTBa yrnepoga. Xapakrepuctuyeckne coeguHeHus. Okcuipl
yrnepoda. YronbHas W TWOYrofnbHas Kucrnotbl. HagyronbHble
kucnotbl. KapbamuHoBasa kucrota. MouesBmHa. CoegunHeHus cC
apyrumm Hemetannamu. Cepoyrnepog LuaH. LmaHosBogopoa wu
CUHUNbHaA kucnota. [anoreHouyuanuabl. Uwanamng. LnaHosas
KncnoTa n ee nsomepHsle popmel. PogaHosogopos. PoaaH.
OcobeHHOCTM  Xumun  KpemHus. [lpupoaHble CcoeguHeHust U©
nonyyeHne KkpemHusa. >dusmyeckne U XMMUYECKMEe CBOWCTBa
KpeMHus. Xapaktepuctunyeckue coefuHeHud. Okcuabl KpeMHUs.
KpemHueBble  kucnotel.  Cunadbl.  [anoreHuabl  KpeMHUS.
KpemHedTopucToBogopoaHasa kucnota. CoeamHeHus ¢ aOpyrumm
HemeTannamu. HUTpua kpemHus. FpocTble U CROXHble CUNUKaThI.
AntomocunukaTbl. CTekno. Cutannesl. MeTannoxmmus KpemHums.
XapaktepucTtuka arnemeHToB IV A-rpynnsl. lNMpypoaHble coeanHeHuns
W nornyyeHuMe repmaHus, onoBa U cBuHUA. Pusmdeckme U
XMMUYECKMEe CBOWCTBA. XapaKTepucTUYecKne CoeanHeHus W
coegunHeHus ¢ HemeTannamu. Conu KMcnopoacoaepXamux KUCoT.
KomnneKkcHble coeanHeHus.

O6Ouwas  xapakTepuCcTuKa  9MEeMEHTOB  MOArpynnbl  TWUTaHa.
MpupoaHble coeauHeHnss 1 nonydyeHne. dusnyeckme U XMMmnyeckue
cBoucTBa. Xapaktepuctuyeckne coeguHeHus. CoeguHeHusa c
HemeTannamu. Conu Kncnopogocoaepatimx KNCIOT.
KomnnekcHble coemHeHusa. MeTannoxmmmnst anemMeHToB NOoArpynnbl
TUTaHa.

1.21

AnemMeHTbI
V rpynnsl [1C

Xapakrepuctuka anemeHToB V rpynnbl. Oco6eHHOCTM XMMM a3oTa.
A30T B npupoge n ero nony4vyeHue. dusmyeckne uM XMMUYECKUE
cBoncTBa asota. BogopoaHble coeguHeHus asoTa. KucnopogHble
coeamHeHus asota. CoeaovHeHuss C  OpyrMMKM  HemeTannamu.
CoeauHeHnsa ¢ meTannamu.

OcobeHHocTn  xumum  docdopa. [pupoaHble coeguHeHus 1©
nony4yeHue. dunsmyeckne 7 XUMUn4eckme cBONCTBA.
XapakTepuctunieckme coeMHEeHVs. Oxkcuabl docdopa.




docopcoaepxaLime KMcnoTsl n ux conn. CoeanHeHms gocgopa ¢
HemeTannamu. ®occonnTpunxnopug. CoegnHeHUss ¢ MeTannamm.
Xapaktepuctuka anemeHToB V A-rpynnbl. MpupogHble coegnHeHus
n nony4yeHue. lpocTble BewecTBa, HU3NYECKUE U XMMUYECKME
CBOWCTBA. XapakTepuctuyeckne coefuHeHusi. CoeavHeHus ¢
apyrumm  Hemetannamu. Conu  KMCHOPOAOCOAEPXKALUMX  KUCHOT.
KomnnekcHble coefuHeHusi. MeTannoxmmusi.  Xapaktepuctuka
SNeMeHTOB noarpynnbl  BaHagusi. [pupogHble coeauHEHMsT U

nosiy4yeHue. dusnyeckune 7] XUMUNYECKNE cBOMCTBA.
Xapaktepuctudeckme coeavHeHusi. CoeavHeHuss C  Opyrumm
HemeTannamu. «AI» -COedNHEHMNA BaHagus. Conun

Knucnopoagocoaepxalwmnx KUCroT N KOMMNJ1eKCHblE COeaNHEHUA.

1.22

OnemMeHTbl
VI rpynnol NMC

O6wan xapaktepuctuka anemeHtoB VI rpynnel. Ocobas ponb
kucnopoga B xumMmuun. Kucnopog B npupoge v ero nonydyeHue. O30H.
®dusnyeckne u  xmMmudeckne cBoncTBa  kucropopa.  Okcuipl
meTtannos. Okcugpl HemeTannos. [lepokcuabl, Cynepokcuabl u
03oHuAbI. [Nepokeua Bogopoaa.

OcobeHHocTn xumnn cepsbl. MNpupogHble COeAMHEHUs 1 NOMNyYeHue.
dusnyeckne U XMMUYECKMe CBOWCTBA cepbl. XapakTepucTuyeckue
coeavHeHunsa. Okcmabl. KucnoTbl, cogepxalwume cepy, M MX CONW.
CoegunHenns cepbl ¢ Apyrumu  Hemetannamu. Cynbduibl u
nonucyneduael metannos. MNMonucynbdaHsi.

Xapaktepuctuka anemeHToB VI A-rpynnbl. lNpupoaHbie coeanHeHns
W nonyyeHue ceneHa u Tennypa. [poctble BelwecTsa, dpusnyeckue
N XMMUYEeCKMe CBOMCTBA. XapaKTepucTuyeckme CoefMHEHns 1 conm
ceneH — v Tennypcogepxawmx kucnot. CoeavHeHus ¢ gpyrumm
HemeTannamn. KomnnekcHble coeauHeHus. CoeavHeHns
mMeTannamMu.

XapaktepucTtvka aneMeHToB noAarpynnsl  xpoma. [lpupoaHblie
COefIMHEHMA U nornyyvyeHne meTtannoB. PUsmM4eckue n XMmMu4eckue
CBOWCTBA.  XapaKTepUCTUYEeCKMEe  COEAMHEHUS:  OKCUabl WU
rmapokeugbl.  CoeguHeHus ¢ gpyrumy  Hemetannamu.  Conu
KucrnopogcoaepXkawmux  KACAOT W KOMMSIEKCHbIE  COeOMHEHUS.
Knactepbl MmonnbaeHa 1 Bonbdpama.

1.23

OnemeHTbl
VII rpynnel MNC

Obuwas xapaktepuctuka anemeHtoB VIl rpynnel. OcobeHHOCTH
dTopa. Odbekt obpaTHOoro  askpaHupoBaHus. [lpupogHbie
coevHeHus1 1 nony4veHne ctopa. dTopma Bogopoda u Topuabl
meTannos. CoeguHeHns Topa ¢ HemeTannamu.

OcobeHHOCTM XMMuKM xnopa. MNMprpogHble coeguHEHMs U NonyvYeHne
xnopa. dusmdeckme M XMMMYeckue CBOWCTBA. [vaponutudeckoe
AVCMPONOPLUNOHMPOBaHNE. XapakTepucTU4eCcKne COEOUHEHUA U
conu xnopcogepkaLuux KMcnor.

XapakTepucTvka 9MneMeHTOB MoArpynnsl mapraHua. [MpupogHble
COefMHEHMS U MNofyvyeHne MeTannoB. ®usmdeckne n xmmumyeckue
CBOMCTBA. XapaKTepucTuyeckMe CcoefuMHEeHUss C HemeTannamu.
Conu kucnopogcoaepxalimx KUCNoT U KOMNIEKCHbIE COEANHEHMUS.

1.24

OnemeHTbl
VIl rpynnel NC

Xapaktepuctuka anemeHToB VIII rpynnel. SnemeHTsl VIIA rpynnbil.
OcobeHHOCTN rennst n HeoHa. VHepTHble n GnaropogHble rasbl B
npupoge. dusmyeckne csoncTBa GnaropogHbix rasos. KnatpaTbl.
BaneHTHO - xumwnyeckne coegnHeHus GnaropogHbiX rasoB. Ponb
XVMUM OnaropodHbIX ra3oB B pasBUTUM MEPUOANYECKON CUCTEMBI
O.WN. MenpeneeBa.

XapaktepucTvka anemMeHToB Tpuagbl Xenesa. [lpupogHble
coeVHeHMs 1 Mony4veHve xenesa, kobanbta n Hukens. lNpocTtble
BellecTsa. dunsnyeckne " XUMUYecKme CBOWCTBA.
Xapakrepuctuieckme coegnHeHmns. KapboHunbl anemeHToB Tpuaapl
Xenesa. Metannoxumusg. HYepHaa metannyprus. YyryHbl u ctanu.
XapakrepucTtuka nnaTMHOMOOB. MNpupogHble coeguvHeHus,
nonyvyeHne 1 adduHax nnaTtMHOBbLIX MeTannoB. [lpocTble
BellecTBa. dusnyeckne " XUMu4eckme CBOMCTBA.
Xapaktepuctuyeckue coeguHeHuns. CoeguHeHMs C HemeTannamu.
Conu kucnopogcogepalimx KACNOT U KOMMIEKCHbIE COeANHEHUS.
Ponb 1 3HayeHve nNNaTtMHOMAOB B CTAHOBMEHWUN N PaA3BUTUN XUMUK
KOMMNJIEKCHbIX coeguHeHuin. MeTannoxumus.




2. MNpakTnyeckue 3aHATUA (HeT)

3. llabopaTopHble 3aHATUA

3.1

XumMmunyeckas
aToMUCTUKA

OnpepaeneHne MOnsipHOM MacCbl HEM3BECTHOrO MeTanna

3.2

XumMmunyeckas XUMUYECKOMn

KMHEeTUKa

OnpepgeneHne  ckopocTu

peakuum un  ee
KOHLIEHTPALMOHHON 1 TeMnepaTypHON 3aBUCUMOCTH.

3.3.

Xumunyeckoe
paBHOBeCUe

Xummyeckoe paBHOBECKE U crnocoObl ero cMeLeHnst

3.4

PacTBopbl O6wye cBoCTBa PacTBOPOB

3.5

PacTtBopbl 'mpponus

3.6

PacTtBopbl

OKMCNNTENbHO-BOCCTAaHOBUTENbHbIE peakunn B pacTtBopax

3.7

OnemeHTHI la
rpynnel MC
(KOTPOTKMIA
BapuaHT)

OnemeHTbl la rpynnbl MC (KOTPOTKMIA BApUaHT)

3.8

OnemeHThI lla
rpynnel [1C
(kOTPOTKMM
BapuaHT)

OnemeHTbl lla rpynnbl MNC (KOTPOTKMI BapyaHT)

3.9

OnewmeHThl llla
rpynnel [1C
(kOTPOTKMM
BapuaHT)

OnewmeHTbl llla rpynnel MC (KOTPOTKMIA BapraHT)

3.10

OnemeHThl IVa
rpynnel MC
(KOTpOTKMI
BapuaHT)

OnemeHTbl IVa rpynnbl [1C (KOTPOTKUA BapyaHT)

3.11

A3oT BogopoaHble
CoeVHeHns a3oTa

A30T BoopoaHble coeiMHeHus a3oTa

3.12

AsoT
KncnopogHsie
CoeINHEeHNS a3oTa

AsoTt KVICJ'IOpO,CI,HbIe coeanHeHnAa a3oTa

3.13

OnemeHTHI Va
rpynnel [1C
(kOTPOTKMM
BapuaHT)

OnemeHTbl Va rpynnbl MNC (KOTPOTKUI BapuaHT)

3.14

XvmMmuns kucnopoga | Xumus kucnopoaa

3.15

OnemeHThl Via
rpynnel [1C
(kOTPOTKMM
BapuaHT)

OnemeHTbl Via rpynnel [NC (KOTPOTKUIA BapuaHT)

3.16

OnemeHThl Via
rpynnel MC
(KOTpOTKMI
BapuaHT)

OnemeHTbl Via rpynnsl MNC (KOTPOTKUIA BapmnaHT)

3.17

3nemeHThI
CeMeWcTBa Tpuag

OnemeHTbl ceMencTBa Tpuag

13.2.

Tembl (pa3genbl) AUCUUNNNHBI U BUAbI 3aHATUN

HavmeHoBaHue Tembl

(pasgena) gucumnnHbl Jlekumn JlTabopaTopHbie

CamocTodaTenbHas
paboTta

Bcero

BeepeHne

Xummnyeckas aToMUCTUKA

16

w

Xumunyeckas
TepMogMHaMunKa

10

20

Xnmunyeckasa KMHeTuka

10

20

NN N INDN

XumMmmnyeckoe paBHoBecKe

10

20

PacTBopbl 12 16

18

46

~N(o| o b~

CtpoeHune atoma u 6 10

16

32
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Meprnogudecknin 3akoH O.U.
MeHpeneeBa
8 | Teopust XuMUYECKOMN CBA3U 10 6 18 38
9 | XumMmnsg TBepaoro CoCTOSAHUS. 8 8 18 36
MeTannoxumus
10 | KomnnekcHble coeanHeHns 8 12 18 38
11 | Mepuoan4vecknin 3aKoH Kak
OCHOBa XMMMUYECKON 2 6 6 14
CUCTEMATUKN
12 | MNpocTble BellecTBa Kak > 6 6 14
roMOaTOMHbIE COEAUHEHNS
13 | BuHapHble XumMuyeckme 4 6 6 18
coeavHeHus
14
CnoxHble xuMmnyeckue 4 6 8 18
COeUHeHus
15 | Bogopoga, Boga, nepekunchb 5 6 6 14
Bogopoaa
16 | QnemeHTsl | rpynnel MNC 2 6 12 20
17 | OnemenTsbl Il rpynnbl MC 2 6 10 18
18 | OnemeHTh! Il rpynnel MC 4 6 10 20
19 | BnemeHThl IV rpynnel MNMC 4 6 14 26
20 | OnemeHThbl V rpynnsl [1C 4 6 14 28
21 | OnemeHTbl VI rpynnel [1C 4 6 12 24
22 | OnemeHThl VIl rpynnel MC 4 6 12 22
23 | OnemeHTsl VI rpynnel MNC 4 6 12 22
24 | PagnoaKkTuBHbIE U
CUHTE3MpOBaHHbIE 2 2 8 12
3NIEMEHTHI
UToro: 100 204 128 504

14. MeToanyeckue ykasaHus Ans odyyarowmxca no 0CBOEHUIO AUCLUNITUHDbI

Cwm. 3MEKTPOHHbIN Kypc obyyeHns B MOODLE, BbISTOXXEHHbIN no agpecy:
https://edu.vsu.ru/course/view.php?id=11068#section-0

Kpome Toro, 4actb mpeseHTaumi HaxO4UTCS Ha canTe B paboyen rpynne Ans cTygeHToB | Kypca no
GonbLue YacTn pasaenoB AaHHoro kypca. https://vk.com/club186352798.

15. lNepeyeHb OCHOBHOM U [OOMNOSNIHUTENLHOW nUTEpaTypbl, PECYPCOB WHTEpPHeET,
Heo6Xx0ANMbIX ANA OCBOEHUA AUCLUNNUHDI

a) OcHoBHas nuTepaTtypa:

Ne r/n NcTouHmnk
loHuyapos E. I. Obwas xumusi (u3bpaHHbie anaebl): y4ebHoe nocobue / E. I'. [oHYapos,
1 1O. I1. AgpuHoeeHos, A. M. Xosus, - N30-80 BopoHexckozo [ocydapcmeeHHO20 yHuUgepcumema,

20102. — 404c.

Teopemuyeckue OCHO8bI HeopaaHu4eckol xumuu: y4ebHoe nocobue / E. I'. MoH4Yapos,
2 1O.11. AgpuHozeHos, B. KO. KoHdpawuH, A. M. Xosus :BopoHex; N3damenbckul dom BI'Y
20142. — 589 c.

KoHOpawuH B. FO. Teopusi xumudeckux rpoueccos: usbpaHHbie anasbl; y4ebHoe nocobue /
3 B. 0. KoHdpawuH, E. I'. MoH4apos, FO. I1. AgpuHozeHos, A. M. Xosus — BopoHex, N3damernbcmeo
BopoHexckozo 'ocydapcmeeHHO20 yHUgsepcumema, 2012 2. — 288c.

BonbxuH B. B. Obwasi xumusi: 0CHO8HOU Kypc; y4ebHoe nocobue / B. B. BonbxuH — Cl16 :
U3damenbcmeo JlaHb, 2008 2. — 464 c.

Yeal A. A. Obwas u HeopaaHu4yeckasi xumusi / 5. A. Yeau — M.: Beicw. wk., 2007e. -527¢.

0) JononHuteneHasa nuteparypa:
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https://edu.vsu.ru/course/view.php?id=11068#section-0
https://vk.com/club186352798

Ne n/n NcToYHMK

Hekpacoe b. B. OcHoebl obwel xumuu 8 2 m. /b. B. Hekpacoe — CI16 : U130. «flaHb», 20032. — T.1. -
6 656¢., T.2. — 687 c.

Axmemoe H. C. Obwas u HeopeaHu4eckas xumusi / H. C. Axmemos. — M. : Akademusi, 2001e, -743c.

7
BaspaxHos A. FO. lNpakmukym no HeopaaHu4deckol xumuu. Xumus S- u Sp-anemeHmos / A. 0.

8 3aspaxHos, A. B. Haymos, A. B. Kocsikos. — BopoHex : U30. nonuepach. ueHmp «HayuyHasi kHu2ay,
2012e. — 155c.
Acpurozeros FO. [1. JlabopamopHhbil npakmukym rno obweli u HeopaaHuveckol xumuu / FO. T1.

9 AgpuHoeeHos, E. I". [oH4Yapos u dp. — BopoHex, usd-80 BopoHex, eoc. YH-ma, 2002ea.

B ) MIHcbopMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHble pecypchl (0duLManbHble pecypchbl UHTEPHET)*:

Ne n/n Pecypc

1. www.lib.vsu.ru

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUs ANs CaMOCTOATENIbLHOW paboTbl
(yyebHo-memoduyeckue pekomeHOayuu, nocobus, 3adaqyHUKU, MemoOuyYecKue yKa3aHUsi 0 BbIMOIHEHUIO MPaKmu4yeckux
(KoHmMpornbHbIX) pabom u dp.)

Ne n/n NcTOYHMK
loH4apos E. . CoBpeMeHHas xumuyeckast aTOMUCTUKA B Kypce obLen xmmmn. YuebHo-
1 mMeTogunyeckoe nocobue ana BY3oe / E. I'. ToH4apos, HO. IN. AduHoreHos, A. M. XoBuB. —

BopoHex : WML, BI'Y —2008r. — 18c.

oH4apos E. . Xumuyeckas KMHeTMKa B Kypce HeopraHnyeckom xummmn. YuebHo-meToamyeckoe
2 nocobue gnsi BY3os / E. I'. MoH4apos, tO. . AdumHoreHos, A. M. XoBuB. — BopoHex : VML, BIY —

2008r. —17c.
loH4apos E. I'. Xumuyeckas TepmoguHaMmka B Kypce HeOpraHM4eckom Xmmmn. Y4ebHo-

3 mMeTogundeckoe nocobue ansa BY3os / E. I'. N'oHuapos, FO. I1. AdurHoreHoB. — BopoHex : UML, BIY —
2008r. — 29c.

Xumunyeckoe ( TepMmoamHamuyeckoe) pasHoBecue. YuebHoe nocobue / HO. M. BoHgapes, E. T.
"oHyapos (1 gp.). — BopoHex : UsgaTtenbckui gom BI'Y 2016r. — 28c.

loHuapos E. . BBeaeHue B Teoputo pacTBOpoB. Y4ebHo-meToanyeckoe nocobue ans BY3o..
5 Yactb | / E. I". ToH4yapos, 0. . AdwmHoreHos, FO. M. BoHaapes, . E. LpamyeHko. — BopoHex :
WML By — 2013r. — 26c¢.

loHuapos E. . BBeaeHue B Teoputo pacTBOpoB. Y4ebHo-meToanyeckoe nocobue ans BY3o..
6 Yactb Il /E. . lToHyapos, FO. IN. AduHoreHos, HO. M. BoHaapes, W. E. LLipamyeHko. — BOpoHeX :
WML By — 2014r. — 29c.

B. KO. KoHgpaluvH. BBegeHue B Teopumto pacTBopoB. YuebHoe nocobue ans BY30s.
7 Yactb Il / KO. M. BoHaapes, E. I'. ToHuapos, U. E. LpamyeHko. — BopoHex : sgaTenbckon gom
BI'y —2015r. — 30c.

KO. M, boHagapeB. Teopun kMcNoT N ocHoBaHui, YuebHoe nocobue / B. KO. KoHgpaiuvH, E. T
"oH4apos, W. E. WpamyeHko. — BopoHex : M3gaTensckun gom BI'Y — 2017r. — 46¢.

E. . ToH4YapoB, PN3MKO-XUMUYECKUI aHANU3 reTePoreHHbIX cuctem. YuebHo-meTognyeckoe
9 nocobue gnst BY3os / E. I'. MoH4apos, 0. . AdmHoreHos, A. M. XoBuB.- Boponex : ML BI'Y —
2010r. — 29c.

17. OGOpas3oBaTesfibHble TEXHOJNIOMMU, MUCNONb3yeMble Npu peanusauum y4ebHOM
OUCLUMNIINHBbI, BKNOYasi AUCTaHUUOHHble oOpa3oBaTtenbHble TexHonoruun (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4eHue):

JNlekumn: BBOAHbIE (MO 1 B KaXaoM ceMmecTpe), MNoTouvHble, 0O30pHble, NpobnemHble;
CEMMHApPCKNE 3aHATUSA, CaMOCTOSATENbHbIE U KOHTPOJSIbHbIE pPabOTbl KOMITOKBUYMbI, pyOeXHble
KONMOKBUYMbI, TabopaTtopHble paboTbl, npuemM nabopaTtopHbix paboT, utorosoe 3aHaTue (rno 1
B Kaxxgom cemecTpe). AnctaHuMoHHble ob6pa3oBaTenbHble TEXHOMOMMN AOCTYNHbI NO agpecy :
https://edu.vsu.ru/course/view.php?id=11068#section-0
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https://edu.vsu.ru/course/view.php?id=11068#section-0

18. MaTepnanbHO-TeEXHUYECKOEe obecneyeHme AUCLUUNIINHDbI: cTaHgapTHoe 060pyaoBaHve
nabopaTopun no obLlen N HeopraHNYECKON XMMMM — NabopaTopHbIe CTOSbI, BbITSPKHbIE CUCTEMBI,
TEXHOXMMUYECKNE N aHaANUTUYECKME BECHI, NEYM, CyLUUITbHbIE WKadbl, KOMMNbIOTEPDI, NabopaTopHas
nocyga, XMMmnyeckune peaktmsbl U T. n. (K. 358-1, k.358-2, k. 166). OTn cpeacTBa 6onee KOHKPETHO
npegcraBneHbl B cnegyrowen Tabnuue.

Ne udp Hazpanue Ne u Ha3Banue O6opynoBanue
CTPO | OUCUMIUTH | JHUCHHILUIHHBI ayJIMTOPUU
K{ HBI

B YII

15 439 HoyTt0yk, nmpoekrop, sxkpaH
JlekunoHHas
ayIUTOPUS
M.
npodeccopa
SLA. Yras
358 YyeOHas | Xumudeckas nocyaa U peakTHBEI
nabopatopust | Axsamuctusuisrop J19-10 (Tromenn)
HM. Banst Bomsinast LB-140 — 2.
II

B51.0.10 Heopranunyec pogeccopa Becor "Ohaus"AR -2140
e Kasi XUMUs AL )
[ankuHAa. Becn! ananutuueckie HTR-224 CE Shinko
IIpaktukym | Becst ACOM JW-1
1o ol u Memiasnka MmarauTHas 0e3 HarpeBa Big squid - 21mT.
HCOpranmnicc
o Tepmocrat LT 311

KOHU XUMHUHN

Dotomerp poroanexrpryeckuii KOPK-3-01-"30M3"

[lTkad BHITSHKHOM - 21T,

1Tkad BHITSHKHOM JUIsl pabOThI C KMCJIOTAaMH - 21T

Ikad cymmnpabiid 111C-80-01
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19. ®oHA OUEHOYHbIX CPEeAcCTB:

19.1. MepeyeHb KOMNETEHLUN C YKa3aHMeM 3TanoB hOpMUPOBAHUA U
nnaHMpyeMbIiX pe3ynbTaToB O0y4YeHus
Koa un MnaHmpyemble pesynbTaTbl OTanbl hopMMpoBaHus
coaepxaHue 00y4eHuns (nokasaTenu OOCTKEHUS KoMneTeHumm (pasaernsi oOC*
KOMMeTeHL MK 3aaHHOrO YPOBHS OCBOEHUS (Tembl) AMCUUNNUHBI UK (cpencTBa oueHMBaHNSA)

(vnn ee yacTu)

KOMMEeTEHLMM NocpeaCcTBOM
oOpMUPOBAHUS 3HAHWUIA, YMEHWIA,
HaBbIKOB)

mMoayna n nx HaVIMeHOBaHI/Ie)

OrK-1

OfllK-2

OflK-3

3HaTb: KpuTEepun
CaMOMNpPOM3BOSbHOIO XUMNYECKMX
peakuuii B pasnunyHbIX cUcTemax
YMeTb: NnaHMpoBaTb 3KCNEPUMEHT
Takum obpasom, YToObI N3BreYb N3
Hero MakCMMym MHgopmMaLumm
BnapeTb: OCHOBHbIMY NpYEMamMm
00paboTkn pesynbTaToB
aKcrnepuMeHTa

3HaTb: OCHOBHbIE npasuna TeXHUKU
6e30nacHOCTW 1 OCHOBHbIE NMPUEMBI
BeOJeHnAa XMMn4yecKoro
3KCMepUMeEHTa.

YMeTb: BbINOMHUTbL OCHOBHbIE
paboTbl nabopatopHoro MpakTukyma
Mo HEOPraHW4eCKOoN XMMKM

BnageTb: OCHOBHbIMWM MNpUeMamMu
nonyyeHus KONMYECTBEHHbIX
pe3ynbLTaToB B 3KCNEPUMEHTE

3HaThb: OCHOBHbIE mMeToadbl
onpegeneHnss  6a30BbIX  CBOWCTB
BELEeCTB  (MMOTHOCTM, AaBrieHus
napa, KMCriOTHO-OCHOBHbIX CBOWCTB U
T.4.).

YmeTb: npoBoAuUTb  pacyeThl no
N3BECTHOMY anroputTmy c
NpUMEHeEHVEM KOMMbIOTEPHBIX
nporpamMmma

BnageTb: OCHOBHbIMY NprUemMamMm
Konu4yecmeeHHoU 0bpaboTku
pe3yrbTaToB 3KCnepuMeHTa

XumMmyeckass aToMucTuKa

PasHo-ypoBHeBbIe
3agayn 1 3agaHvs

Xummnyeckas TepMOoaANHaMUKa

PasHo-ypoBHeBbIe
3agayn 1 3agaHvs

XuMunyeckas KMHeTuKa

PasHo-ypoBHeBbIe
3agayu 1 3agaHus

XvmMmunyeckoe paBHoBecue

KoHTponbHas paboTta
Ne1

PacTtBopbl

PasHoypoBHeBble
3agayv u 3agaHus

CTpoeHnne atoma u
lNepuoagndeckunin 3akoH [.U.
MeHpeneeBa

PasHoypoBHeBble
3agayv u 3agaHus

Teopust XMMUYECKON CBA3N

Pa3HoypoBHeBble
3afjayv u 3agaHus

XumMmna TBepaoro
cocTosHuA. MeTtannoxmmus

Konnoksuym

KomnnekcHble coeguHeHNs

KoHTponbHas paboTta
Neo 2

AnemeHTol | rpynnel M1C

PasHoypoBHEBbLIE
3agayv 1 3agaHus

OnemenTol Il rpynnel MC

PasHoypoBHeBbIe
3agjayv u 3agaHus

AnemenTol Il rpynnel MC

PasHoypoBHEBbIE
3agayv 1 3agaHus

OnemeHTol IV rpynnel 1C

Pa3HoypoBHeBble
3afayv u 3agaHus

AnemenTbl V rpynnel M1C

PasHoypoBHEBbLIE
3agayv 1 3agaHus

OnemeHTbl VI rpynnel [1C

Pa3HoypoBHeBble
3afayv u 3agaHus

AnemeHTol VII rpynnel [1C

PasHoypoBHEBbLIE
3agayv 1 3agaHus

AnemenTbl VIII rpynnel MC

PasHoypoBHeBbIe
3ajayv 1 3agaHus

lMpomexyToyHas aTTecTaums 1 — ak3ameH

Komnnekt KM Ne 1

MpomexyToyHasa aTTecTaums 2 — aKk3aMeH

Komnnekt KMM Ne 2

19.2 OnucaHme KpuUTepueB W LWIKanbl OLEHMBAHUA KOMMNETEHLUMWA (pe3ynbTaToB OOy4eHus) npu
NPOMEXYTOYHOM aTTecTauum

Ona oueHuBaHua pe3ynbTatoB O0Oy4eHMA Ha 3K3aMeHe/3ayeTe MCMonb3ylTca cneagyrolme
nokasatenu (3YHbl 13 19.1):
1) 3HaHMe y4yebHOro matepuana v BriageHve NOHATMWHBIM annapaTtoM — BaXKHEMLMMU XUMUYECKUMM
MOHATUAMU N OCHOBHBIMW Y4EHUAMM; BUONOTMYECKYIO POSb ANEMEHTOB U UX COEAUHEHUN.;

2) yMeHWe CBA3bIBaTb TEOPUIO C NPAKTUKOWN;
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3) yMeHuve nnncTpmMpoBaTh OTBET NpuMepamu, hakTamu, AaHHbIMK HayYHbIX UCCrieqoBaHuiM;
4) yMeHve NPUMEHsITb 3HaHWUS TEeOPEeTUYECKMX OCHOB XMMUM ANsi OObSCHEHWS1 CBOWCTB BELLECTB U

peakumin, pewaTb NPodeccuoHarnbHble 3adayn.

5) BnageTb MNOHSATUAHBLIM annapaToM [aHHOW o6nacTM Haykum ( TEeOpeTUYEeCKMMM OCHOBaMM
AVCLMNMMHBI), CNOCOBHOCTLIO MNNOCTPUPOBaTL OTBET MNpumepamu, akTamun, OaHHbIMU  Hay4HbIX
nccnenoBaHuii, NPUMEHEHNEM TEOPETUYECKUX 3HAHWUIA NS pELLEHUst NpaKTUYeckux 3agay

[ns oueHuBaHus pesynbTaTtoB OOy4yeHWss Ha 9K3aMeHe (3adyeTe C OUEHKOW) ucrnonb3yeTtca 4-
GannbHas Wwana: «OTNMYHOY», «XOPOLLOY, KYAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
[ns oueHnBaHUA pe3ynbTaToB 06yYeHNsi Ha 3a4eTe UCMOoNb3yeTCH — 3a4TEHO, He 3a4TEHO
CooTHoweHne nokasaTenemn, KpUTepmeB U1 LKarbl OLEeHUBaHUS pe3ynbTaToB 00yYeHus.

repeyucieHHbIX rnokaszamerneda. Obyuyarowutics
demoHCcmpupyem OMpbIBOYHhbIE, paemeHmapHbie
3HaHusi, donyckaem 2pybbie owubku 8 omeemax rno ecem
pasdesiam Xumuu.

YpoBeHb
KpuTepun oueHnBaHusa KoMmneTeHumnm chopmmpos | LLkana oueHok
aHHOCTK
KOMneTeHuu
n

lMonHoe coomeemcmeue omeema oby4varouje2ocs eceM | [losbiueHH Omnu4yHo
repeyucrieHHbIM  KpumepusiM.  [1podeMOHCMpPUPO8aHO | bili ypPOBEHL
3HaHUe BaxHeUWux XUMUYecKUx MoHSmMuU U YydYeHud,
YMEeHUe UCrofb308ambe 3HaHUe meopemu4yeckux OCHO8
xumuu 0nsi obbsCHeHUs1 ceolcme gewecmes U peakyud,
enadeHue gaxHelwumMu arieMeHmamu MexHUKU
nabopamopHO20 3KcrepumMeHma.
Omeem Ha KOHMPOJsIbHO-U3MepumerbHbIl Mamepuan He | basosebil Xopouwo
coomeemcmeyem OOHOMYy (08yM) U3 EPEYUCIIEHHbIX | YPOBEHb
rnokazamerseu, HO obyyarowutica 0daem rpasusibHble
omeembl Ha O0oronHUmMernbHble 8orpockl. Codepxxamcs
omaoersbHble rpobesbi 8 obnacmu meopemuyYecKux OCHO8
XUMuu.
Obyuvarowutics enadeem 4Yacmu4yHo meopemudeckumu | [Nopozoebit | YOoernemeopu-
OCHosamMu  OUCUUM/UHbI, He  ymMeem  [PUMEHSIMb | YPOBEHb meJsibHO
meopemu4yeckue 3HaHusi Orsl PeweHUss MnpakmuyYyeckux
gornpocos ( 3adad).
Omeem Ha KOHMPOJIbHO-U3MepUMersbHbIU Mamepuar He - Heydosnemeo-
coomeemcmesyem J1106bIM mpem(4emsbipem) us pumesibHo
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TunoBble KOHTPOSNbHbIE 3afaHUs UMM MHble MaTepuanbl, Heo6xoAumMble ANSA OUEHKUM 3HaHWUW,
YMEHUN, HaABbIKOB U (Mnn) onbiTa AEATEeNbHOCTW, XapaKTepusylowue 3Ttanbl (popMUpOBaHUA
KOMMNeTEeHLUN B npoLecce 0CBOEHNA 06pa3oBaTefibHON NporpaMmmbl

15.
16.

17.

18.

19.
20.
21.

22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.

19.3.1 NMepeyeHb BONPOCOB K 3K3aMEHY:
dopma KOHTPONbHO-U3MepuTenbHOro marepuana (1 cemectp)

YTBEP>XOAKO
3aB. Kadenpon obuien
N HEOPraHMYEeCKon XUMnn
B.H. CemeHoB
20

lNMpenogaBaTternb A.FO. 3aBpaxHoB

CrNMNCOK 3K3AMEHALIMOHHBIX BOMNMPOCOB

CtexnomeTpuyeckme 3akoHbl XuMmun. CoBpeMeHHbIE (hOPMYITMPOBKMU.

XvMnyeckas KMHeTuka. Y4eHne 0 CKOPOCTU XMMUYECKUX peakLnii.

[MoHATME O 30HHOK TEOPUM TBEPOOro Tena.

TepmoanHaMn4ecKknin KpUTEPUI HaNpaBEHHOCTM XMMUYECKOro npoLecca.
CoBpemMeHHas xmmuyeckas aToMmcTuka. HemonekynspHsie hopMbl CyLLECTBOBaHUSA
BellecTBa.

3aBMCUMOCTb CKOPOCTU XMMUYECKOW peakLmm OT TeMmnepaTypbl. QHEPrusa aktmsaumm.
MeToa mMonekynspHbix opbutanen.

3akoH gencTByroLWmnX Macc. KoHCTaHTa CKOPOCTU XMMUYECKOW peakunn.

OHeprus anekTpoHa B atome Bogopona. Teopus bopa.

. MoHsaTne o xumnyeckom tepmogmHammuke. CeoboaHas aHeprusi [mb6ca.

. MoHaTne o kBaHTOBON MexaHuke. Opbutanu. KsaHToBble uncna, ux Bapmauuu.

. KonnuratueHble cBoMcTBa pacTBOPOB.

. AToMHble opbuTanu. KesaHToBble yMcna v npuHumn MNaynu.

. PactBopeHune kak punamko-xmmmyeckum npouecc. Xnmmyeckasa teopua pactsopos [.U.

MeHnpeneeBa.

PaguanbHoe 1 yrnoeoe pacnpegeneHne afeKTPOHHON NSIOTHOCTW.

OTKNOHEHNE pacTBOPOB 3MEKTPONNTOB OT 3akoHa Payns n BaHnT-Iodda. Teopus
3NEKTPONUTMYECKON NOHM3ALUMN.

MHoroanekTpoHHble aToMbl U [Nepunoanyeckasn cuctema anemeHtoB .. Mengeneesa.
®un3nyeckoe 060CHOBaHNE NEPUOLNYHOCTH.

3aBUCMMOCTb XapakTepa 3neKTpoNMTUYEeCKon NoHM3aLmMm rmapokcuaa oT 3apsiaa v paguyca
LEeHTpanbHOro atoma.

O deKT akpaHupoBaHUA N 3PPEKT NPOHNKHOBEHNSA ANEKTPOHOB K 94pY.

CoBpeMeHHble npeacTaBneHns o NPUPoLe KUCNOT U OCHOBaHWMN.

ATOMHbIE 3(pdpeKkTUBHbIE N OpbuTanbHble paanycbl. 3aKOHOMEPHOCTU UBMEHEHUS NX
Benu4yuH B Nepunoaundeckon cucteme .M. MeHgeneesa.

CTteneHb anekTponnTUYEeCKon NOHN3aLMM U ee 3aBUCUMOCTb OT PasfinyHbiX (0akTopoB.
MoTeHuunans! NOHM3aLMM U CPOACTBO K AMEKTPOHY.

[MoHATNE O TEopUUN CUMbHbBIX ANEeKTPONUTOB. KoadhmumeHT akTMBHOCTH.

PasBuTue npeacraBneHnin 0 XMMU4ECKOM CBA3N N BaneHTHOCTH.

MoHHoe npounsBeneHne Boabl. BogopoaHbivi nokasaTtens.

Xvmunyeckoe CTpoeHne n xmmmdeckas cBsidb. OCHOBHbIE XapakTEPUCTUKN XUMUYECKOW CBSA3MN.
YcnoBus NnpakTuyeckon HeobpaTUMOCTM MOHHBIX peakuun. NponssegeHne pacTBOPUMOCTW.
MeToabl BaneHTHbIX CBA3EN.

Peakuun HenTpanusauumn n rmgponunsa. CteneHb U KOHCTaHTa rMaponimaa.

HacblwaemocTb 1 Nonspmn3yeMoCTb KOBaneHTHOM cBA3n. [onapHasa cBAa3b.

O6paTtumble n HeobpaTumMble peakunn. KoHctaHTa pasHosecus. MpuHumn Jle-LWaTtenbe.
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33.
34.
35.
36.
37.
38.
39.
40.

41.

42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.

59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

78.
79.
80.

Mbpuamsaumsa aToMHbIX opbuTanen n HanpaBnNeHHOCTb KOBANEHTHOW CBSA3MW.
OneKTPOHHasa TeOPUS OKMCNEHNSA — BOCCTAHOBIIEHMS.

MeTannuyeckas cBsi3b U 00LMe CBOMCTBA METarssoB.

OnekTponus. 3akoHbl Papages.

MoHHast cBA3b M OKUCNUTESIbHOE YUCTTO.

[MoHATME O 30HHOK TEOPUM TBEPOOro Tena.

MeTannuyeckas CBsi3b U ee CBOMCTBA.

MeToa puamko-xmmMm4yeckoro aHanuaa. [ijnarpamma CocTossHUSA U gnarpamma cocTaBs-
CBOWCTBO.

HanpaBneHHOCTb OKUCNIUTENBbHO-BOCCTAHOBUTENbHbLIX peakunin. KonnyectseHHasi oueHka
CUNbl OKNCIEHNSI U BOCCTAHOBMNEHUS.

OcHOBHbIe TUMbl TBEPAbLIX PACTBOPOB.

KpaTHOCTb XuMn4eckomn cBA3n. HacblwaeMoCTb KOBareHTHOM CBA3MW.
HecTtexnomeTpudeckune coeanHenns. JanstoHmabl n 6eptonnuabl.
[JOHOPHO-aKuenToOpPHbIN MEXaHM3M KOBarleHTHOW CBSA3M.

MpaBuno gas. Tunbl as3oBbIX guarpaMmm.

KoHuenums anekTpooTpuLatensHOCTH.

TBepable pacTBopbl MeTanoB. 3akoHbl KypHakoBa.

MeToabl ypaBHEHUS OKUCINTESTIbHO-BOCCTAHOBUTESbHbIX peaKL .

OcHoBHbIe TUMbl TBEPAbLIX PAaCTBOPOB. YNOpsiAo4eHNE TBEPAbIX PAaCTBOPOB.
Cneuundourka XMMmnyeckomn opmMbl ABMXKEHUSA MATEPUN. 3aKOH COXPaHEHUSI MACCbl N SHEPTUMN.
MeTtannuabl: asbl JlaBeca n anekTpoHHble coeanHeHus KOm-Po3epu.
YpaBHeHue AppeHnyca 1 3Heprus akTmeauum.

das3oBas guarpamma C 9BTEKTUYECKMM TUMOM MNSIaBIEHMS.

Mpasuno a3 N'mbbca. PaszoBas anarpamma Boabl.

[MoHATME O 30HHOK TEOPUM TBEPOOro Tena.

OcCHOBbI TEOPUN CUTBHBIX 3NTEKTPOSNTOB.

dasoBas guarpamma ¢ obpasoBaHNEM XMMUYECKOTO coeauHeHns. [ncrtektuka.
MeputekTunka.

Psag ctaHgapTHBIX 9NEKTPOAHbIX NOTEHUMANoB MeTannos. [iBuxyluas cuna npoLeccoB
OKUCNEHNSA N BOCCTAHOBIIEHNS.

CraTuctnyeckmii n ynopsaoyeHHbIn TBEPAbIN pacTBoOp.

OneKkTponu3 pacnsaBoB U pacTBOPOB.

[MpocTble 1 cnoXxHble NonynpoBoaHMKK. Kputepuin nonynpoBOANMOCTN.

MeToa monekynsipHbix opbutanen. [eTepoaToOMHbIE MOMEKYSbI.

[narpammbl cocTaB-CBOMUCTBO.

Mprpoaa XMMnYecKkon cBs3n B NOSTyNpOBOAHUKAX.

TBepable pacTBOpbl BHEOPEHUS.

KonunyectBeHHasi oLeHKa Cusibl OKUCNEHNSA 1 BOCCTAHOBIIEHMS.

HanbToHngbl 1 6epTonnuasbi.

CeoboaHas aHeprus 'mbbca n KOHCTaHTa paBHOBECUS CUCTEMBI.

daszoBas guarpamma ¢ NepUTEKTUYECKNM NpeBpaLLEHNEM TBEPAbIX PACTBOPOB.
CoeanHeHWsi ¢ ABOMHON U TPOMHOW KOBaNeHTHOWN CBA3bIO.

lMepBoe Hayano TepMoaMHaAMUKN. QHTaNbNNSA U BHYTPEHHSS aHeprus. 3akoH [ecca.
MeToq BaneHTHbIX CBA3EM N KOMMNSIEKCHbIE COEAUHEHUS.

[narpamma coctaB-CBOMCTBO.

Teopus KpUCTanIMYeCcKoro nossi.

HdanbToHngbl 1 6eptTonnuabl.

Mprpoaa XMMUYECKON CBA3N B KOMMITEKCHbBIX COEANHEHNAX. DNeKTpocTaTuyeckme
npeacraBreHns.

CraTtucTnyecknun n ynopsaoyeHHbli TBepablii pacTBop.

3aKOHOMEPHOCTL TpaHCBNNAHNA YepHseBa.

KonnyecTtBeHHasi oLeHKa Cubl OKUCANTENS U BOCCTAHOBMUTENS.
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PopmMa KOHTPONbHO-U3MepuTenbHoro matepuana (1 cemectp)

20 TunoBble OLEHO4YHbIe cpeAcTBa U MeToAMYECKMEe MaTepuanbl, onpegensioLwume
npouenypbl OLleHUBaHUA

20.1 TeKywMin KOHTPONb YyCNEBaemMocCTun

no

~

9.

KoMNAeKT KOHTPOSbHbIX 3a4aHui N0 BapMaHTamM No TeMe « XMMmnYeckas aToMUCTUKa»

BapwnaHT Ne 1
OnpepenuTte KONMYECTBO MOJSIEKYST a30THOM KUCIOThI, cogepxatueecs B 80 r KUCNOTbI.
Ckonbko monekyn cogepxutcs B ctakaHe (200 r) Boabl.
B okcupge cepbl MaccoBble 0ONM KUcnopoda U cepbl paBHbl cooTBeTCTBEHHO 40 n 60 %.
YcTaHoBUTE NpoCTenLLyo hopmyrny 3TOro okcuaa.
Kakass macca cepbl COOEPXWUT CTOMbKO aTOMOB, CKOMbKO WX COAEPXUTCA B BOAOpoae
maccon 5 r?
O6bem rasa npun 23°C n pasneHumn 103,3 kla paBeH 250 n. Hantn obwvem rasa npu a)
HOpMarbHbIX YCNoBusX; 6) cTaHAapPTHbLIX YCIOBUSAX.
Kakon o6bem 3aHumaeT xnop maccom 177,5 r?
a3 maccon 4,2 r 3aHnmaeT 0b6bem 3 n (H.y.). Onpegennte MONSAPHYKO Maccy 3TOro rasa.
Bblumcnnte MakcumanbHbll 00beM Mpu  HOPMarnbHbIX YCNOBUSX YIMEKUCHOro rasa,
nonyyeHHbl B pe3ynstate gobasneHnsa pasbaBneHHon conaHon knucrotbl Kk 80 r kapboHaTa
Kanbums.
Onpepennte maccy okcuga MarHus, KoTopbl obpasyetcs npu cropaHum 32 r MarHus, u
obbem knucnopoga (nNpu H.y.), KOTOPbLIN NPU 3TOM pacxoayeTcs.

10. MNpwn pencTteum ConsiHOM KMCNoThbl Ha 44,8 r HeM3BeCTHOro metanna obpasyeTtca xnopug,

N

~

9.

meTtanna (Il) n Boigensetca 17,92 n rasa. Onpegenutb Kakom MeTans BCTYNUN B OaHHYHO
peakuuto.

BapuaHTt Ne 2
Onpegenunte KONNMYECTBO MONEKYN a30THOM KUCMOThI, coagepxatieecs B 80 r KUCNOTbI.
Ckonbko monekyn cogepxutcs B ctakaHe (200 r) Boabl.
B okcuoe cepbl MaccoBble OONM Kucropoda U cepbl paBHbl cooTBeTcTBEHHO 40 1 60 %.
YcTtaHoBuTe npocTenLyo opMyny aTOro okcuaa.
Kakass macca cepbl COOEPXUT CTOMbKO aTOMOB, CKOMbKO WX COAEPXUTCA B BOAOpoae
maccon 5 r?
O6bem rasa npu 23°C n gasneHun 103,3 kla paBeH 250 n. Hantn obbem rasa npu a)
HOpMarbHbIX YCNoBusX; 6) cTaHAAPTHbLIX YCIOBUSAX.
Kakon o6bem 3aHumaeT xnop maccomn 177,5 r?
a3 maccon 4,2 r 3aHnmaeT 06bem 3 n (H.y.). Onpegennte MONSAPHYKO Maccy 3TOro rasa.
Bblumcnnte MakcumanbHbii 00beM MpuM  HOPMarnbHbIX YCMOBUSIX YINEKUCIOoro rasa,
nony4yeHHbl B pe3ynbtate gobasneHnsa pasbaBneHHon consaHon knucnotbl k 80 r kapboHaTa
Kanbuus.
Onpepenunte maccy okcuaa MarHus, KOTopbli obpasyetcs npu cropaHum 32 r marHus, u
o6bem kucnopoga (Npu H.y.), KOTOPbIA NPy 3TOM PacxogyeTcs.

10. Mpwn pencTBun consiHOM KUCnoTbl Ha 44,8 © Hem3BecTHOro Metanna obpasyeTca xnopua

meTtanna (Il) n Boigensetca 17,92 n rasa. Onpegenutb Kakom MeTans BCTYNUN B JaHHYHO
peakuuio.
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KOMNAEKT KOHTPOMbHbLIX 3aaHNN N0 BapMaHTaM No TeMe « XuMmnyeckasg TepMmoamHamMmkay

BapwnaHT Ne 1
1. PaccuutanTte cTaHOapTHYH aHTponuio peakumu: Ir(te) + 3F2 (r)— IrFs(TB),
ecnn AS’208k) anga Ir(tB), F2(r), IrFs (TB) coctaBnsoT 35,5, 203 n 248 [x/monb-K
COOTBETCTBEHHO.
2. BbluucnuTe ctaHaapTHYHO SHTaNbMNWIO peakuumn ropeHns aTuneHa:
ecnn AH, ;298k) C2Ha = + 52 k[x/Monb; AH't 298x) CO2 = -393,5 k[x/Monb;
AH "¢ (298 H20 = - 286 k[>x/Monb.

BapwuaHT Ne 2
1. Paccuutante ctaHgapTHyto aHTponuio peakuun: Clz(r) + Fz(r) — 2CIF(r),
ecnn AS’pesky ana  Cl(r), Fz(r), CIF(r) coctasnsawoTt 203, 223 u 218 [Ox/monb-K
COOTBETCTBEHHO.
2. Paccuutante Tennosoun adpdeKkT peakumn B CTaH4APTHbLIX YCITOBUSX:
Fe203(k) + 2Al(k) = Al2Os(k) + 2Fe(k), ecnu AHY (29s8x)Fe203(k) paBHa — 822,2 k[x/mMonb;
AH o6pt, (208k) Al203(K) paBHa — 1676 k[x/mMorb.

BapwuaHT Ne 3
1. Onpepenute nameHenne AG’ ana peakuum Clo(r) + Fz(r) — 2CIF(r), ecnn AH” g,
208x) CIF paBHa — 50,3 k[x/monb, AS 208x) CIF paBHa 5 [x/monb-K.
2. Bbluucnute ctaHgapTHYH SHTamNbNUK peakumm:
Mg(tB) + 2 HCI(r) — MgCl2z(TB), ecnu AH %208k HCI (r) = - 92 k[>x/mMmonb;
AH" ¢ (298x) MgCl2 (TB) = - 641 k[>x/MOnb.

BapwuaHT Ne 4
1. Bbluncnute ctaHgapTHYH 3HTaNbNO peakunm:
CaCOs3(1B) — CaO(1B) + CO2 (r), ecnun AH % 298x)CaCO3(TB) = - 1208 k[]x/monb;
AH’t, 208) CO2 = -393,5 k[x/Monb; AH ‘i298x) CaO (TB) = -635 k[x/mMonb.
2. Bblumncnute ctaHgapTHYHO SHTPOMUIO PeaKLUN:
Mg(tB) + 2 HCI (r) — MgClz(TB), ecnu AS” (298x) HCI (r) = 187 x/monb-K;
AS’ (208x) MgCl2 (TB) = 90 Ox/monb-K; AS” 298x) Mg (TB) = 33 [x/monb-K.

BapwuaHT Ne 5
1. Yto Takoe TepMOXUMMYECKOe ypaBHeHue? [loyemy pasnuyaloTCs 3HaKM TennoBbIX
3(pPeKTOB B TEPMOANHAMMNYECKON N TEPMOXMMUYECKON CUCTEME 3HAKOB?
2. BbluucnuTe cTaHgapTHY SHTaNbAMIO peakuuu:
C2Hs0OH(k) — H20(k) + C2Ha(r), ecnn AH % (2085 C2HsOH() = -278 k[x/Monb; AH’t 298 H20 (k)
= - 393,5 k[Ix/Monb; AH" ¢ (29sx) C2Ha (1) = 52,5 k[x/monb.

BapuaHTt Ne 6
1. Bblumcnute cTaHgapTHYHO SHTaNbNUIO peakunn ropeHus bytaHa:
C4Hio0 + 13/2 O2 — 4CO2 + 5H20, ecnu AH % 298x) CaH10 = - 126,0 k[x/Monb; AH 298k CO2 =
-393,5 k[xx/monb; AH', (208k) H20 = -286 k[x/mMonb.
2. Onpegenute nameHenne AG° ansa peakumm Clz (r) + F2 (r) — 2CIF(r),
ecnn AH%, 298k)CIF paBHa — 50,3 k[Ix/monb, AS‘2esk) CIF paBHa 5 [x/monb-K.

19



KOMMNEKT KOHTPOJIbHbLIX 3a4aHuU N0 BapuaHTaM no Teme « XumMmyeckas KUHETUKa»

BapwnaHT Ne 1

1. HanuwwuTte BblpakeHMe Ans CKOPOCTEN NPSIMbIX 1 0OpaTHLIX peakunit
2NO2 = N204; NH3r + HCI = NH4Cly).

2.

Kak unameHutCca ckopocTb npsmon peakumm 2SO0z + O2 = 2S0s3, ecnv yBenMyuUTb

AaBrieHne B cucteme B 2 pasa?

3.

Kak M3MEeHMUTCA CKOpPOCTb peakuun npu MOHMWKeHUM TemnepaTypbl Ha 50°, ecnu

TemnepaTypHbIN KOIPMULMEHT peakunmn paBeH 27

1.

2.
2N
3.

BapuaHT Ne 2
HanuwuTe BbipaXeHnsa CKOpOCTEN NPAMbIX 1 0BpaTHbLIX peakunit
Al2(SO4)3) = Al203x) + 3SO3(); N204 =22NO2.
Mpu TemnepaType 150°C HekoTopas peakuusi 3akaHumBaeTcs 3a 16 MuHyT. [NpuHMMmasn
TemnepaTypHbIN KO3OMUUMEHT CKOPOCTU peakumm paBHbIM 2, paccyuMTamTe 4epes3 Kakoe
BPEMS 3aKOHYMTCA 3Ta peakumsi, ecnv nposoanTs ee npu 200°C?
Kak mameHutcs ckopoctb peakumm CO2 + Cgpagur) = 2CO, ecnu obbem peakuMoHHOro
cocyaa yBennuuTtb B 2 pasa?

BapunaHT Ne 3
HanuwuTe BbipaXXeHnsa CKOPOCTEN NPAMbIX 1 0BpaTHBIX peakumii:
2NO + Cl2=2NOCl(); 2Fe) + 3Clzr) = 2FeClsk)
Bo ckonbkO pa3 HYXHO yMeHblWUTb OObeM pearvpytolen cuctembl, 4YTOObl CKOPOCTb
npsimon peakumm 2NO + O2=2N02 Bo3pocna B27 pa3s?

Kak nsmeHutcs ckopoctb peakuumn N2 + 3H2 = 2NHs, ecnu gaBneHue B cucteme yBenninTb
B 2 pasa?

BapunaHT Ne 4
Bo ckonbko pa3 M3MeHUTCA CKopocCTb peakumm 2A + B = A2B, ecnu koHueHTpauuto
BellecTBa A yBeNMUUTL B 2 pasa, a KOHLUEHTpaLumIo BELLLECTBA B YMEHbLUUTL B 2 pa3a?
HanuwwTe BbipaXkeHne CKopoCTeN NPSIMbIX 1 0BPaTHLIX peakuni

a2C03() + CO2 + H20() = 2NaHCOs3 (x); 2NOCI (7 = 2NO + Cl2

Kak M3MEeHMTCH CKOpPOCTb peakuuu Mpu MOHWKeHUn Temnepatypbl Ha 30°, ecnu
TemnepaTypHbIA KO3PULMEHT CKOPOCTU peakumn paBeH 37?

BapunaHT Ne 5
HanuwuTe BbipaXeHnsa CKOpOCTEN NPAMbIX 1 0BpaTHLIX peakumi:

2Cr() = 3Cl2¢) = 2CrCl3(); 3C2H2 =CsHe

Bo ckonbko pa3 Bo3pacTteT ckopocTb peakumm 2Hz2 + Oz = 2H20 npu yBenuyeHum
KOHLEHTpaunn Bogopoaa B 3 pasa?

TemnepaTtypHbIn kK0ahpuumneHT ckopoctn peakumm 2NO2=2N0O + O2 paBeH 2. Bbluucnute
KOHCTaHTy ckopocTu atomn peakumm npu 600 K, ecnn npn 640 K KOHCTaHTa CKOPOCTU paBHa
407,0 n-monbt-ct.

BapuaHT Ne 6
Hanuwmnte Bbipa)xkeHns CKOpoCTeN NpsiMbIX 1 0O6paTHbLIX peakumi

2HIr) = H2 () +l2 (r); 2Swk) +2H20¢) = 2H2S(r) +02
Bbluncnntb, BO CKONMbKO pa3 YMEHbLUNTCH CKOPOCTb peakumu, ecrnv, NoOHN3NTb, TemnepaTtypy
oT 120° no 80° C. TemnepaTypHbIt KO3DPULNEHT paBeH 3.
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3. KoHcTtaHTa ckopocth peakummn N20s = N204 + 1/202 npu 298 K paBHa 2,03-103n-monb?-c?,

a npu 288 K paBHa 4,76-10“n-monb* c1. Haiigute TemnepaTypHbIi KO3MMOULMEHT CKOPOCTH
peakuunu.
KoMnnekT KOHTPOIbHbIX 3a4aHMW NO BapMaHTaMm Mo Teme « XMMn4yeckoe paBHOBECUEY

BapwnaHT Ne 1
1. Monekynbl okcuga asota (IV) (Byporo ugeTta) MOrytT B onpeferieHHbIX YCNoBUSX
anmepusoBaTtbcd, obpasoBas 6ecuBeTHYH XUAKOCTb N20a4:
2NO 2= N204 + 55 k[x/mMonb.

UTtobbl okcug asota (IV) makcumanbHO nepeBecT B GecuBeTHbI gumep, Heobxoammo
cuUcTeMmy:

1) oxnagutb;

2) HarpeTb;

3) noAaBeprHyTb 00MyYEHUIO CONTHEYHBbIM CBETOM,;

4) BblaepxaTb NPM KOMHATHOW TemnepaType AnMTeNbHOe BPeEMS.

2. Kakoe n3 nepevncrnieHHbIX yCNOBUN He BIMSET Ha CMeLleHMe pPaBHOBECUS B CUCTEME:
2502+ 02 =2 2503+ Q
1) BBegeHue katanusaTopa;
2) noBbIWEHNE OaBneHns;
3) NOBbILWEHNE KOHLEHTPaUMN KNCIIOPoaa;
4) noBbllWeHne TemnepaTypbl.
3. Mpwn HekoTOpOU TemMnepaType KOHCTaHTa paBHOBECUS peaKLnm
CO + H20 = CO2 + H2 paBHa 1. UcxogHble KOHUeHTpauuun coctaesnsanu: [CO] = 0,1

monb/n; [H20] = 0,4 monb/n. Yemy paBHa paBHOBECHas KOHLEHTpaUMs Yriekucnoro rasa?
4, NcxoaHble koHueHTpaumm NO u Cl2 B roMoreHHon cucteme

2NO + Cl2 = 2NOCI coctaBnawT cootBetcTBeHHO 0,5 u 0,2 monb/n. Bbelducnute

KOHCTaHTYy paBHOBECUSI, ECININ K MOMEHTY HACTynneHnsi paBHoBecusi npopearmposarno 20 % NO.
5. HanuwuTe BblpakeHne Ansi KOHCTaHTbl PaBHOBECUSI reTeporeHHom cuctembl C +

H20r = CO + H2. Kak cnegyeT M3MEHUTb KOHUEHTpauumio M AaBneHue, 4ytobbl CMEeCcTUTb
paBHOBECKE B CTOPOHY OBpaTHON peakumm — obpa3oBaHns BOAAHbBIX NapoB?

BapwuaHT Ne 2
1. Xumunyeckoe pasHoBecue B cucteme CsHio = CaHs + H2 — Q

MOXXHO CMECTUTb B CTOPOHY NPOAYKTOB peakuuu:
1) noBblWEeHMEM TeMNEPATYPbI 1 NOBbILLEHNEM AABEHMS;
2) noBblLWEHNEM TemnepaTypbl N MOHWKEHMEM OaBIIEHWS;
3) NOHWXeHuem TemnepaTypbl U NOBbILLIEHNEM OABNEHUS;
4) NOHWXEeHMEM TeMnepaTypbl U NOHWXKEHNEM LaBrEHUS.
2. KoHcTaHTa XMMn4eckoro paBHOBECUS 3aBUCUT OT:
1) KOHUEeHTpauun pearvmpyrowmx BeLecTs;
2) TemnepaTypbl;
3) obbema, B KOTOPOM NPOTEKAET peakums;
4) BBefeHus KkaTanusartopa.
3. Mpn npoBegeHun obpatumon peakumm 2 SO2 + O2 = 2 SO3  UCXOAHbIE

KoHUueHTpaumm SOz n O2 6binn paBHbl cooTtBeTcTBeHHO 0,4 u 0,3 monb/n. B coctosiHum
paBHOBECMKSI KOHUEHTpauuss obpasoBaBswerocss okcuaa cepbl (VI) coctasuna 0,2 monb/n.
Paccuntante KOHCTaHTy paBHOBECUS ANA JaHHOW peakuuu.
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4. KoHcTaHTa paBHoBecua romoreHHon cuctembl N2 + 3H2 = 2NHs3 npu HekoTopou

TemnepaTtype pasHa 0,1. PaBHOBECHble KOHLEHTpauun Bogopoaa U ammMmmaka COOTBETCTBEHHO
paBHbl 0,2 1 0,08 Mornb/n. BeluucnuTe paBHOBECHYHO U UCXOOHYIO KOHLUEHTpaumm asoTa.

5. Hanuwwnte BblpaxkeHne Onsi KOHCTaHTbl paBHOBecUda reteporeHHon cuctembl CO2 + C
= 2CO. Kak nameHuTca ckopocTb npsamon peakuumn obpasoBaHuss CO, ecnm KOHUEHTpauuto

CO2 ymeHbLWNTL B YeTbipe pasa? Kak cnegyer U3MeHUTb AaBrieHne, YTobbl NOBLICUTL BbIXOA
CO?

KoMnnekT KOHTPOnbHbIX 3a4aHUW No BapuaHTam no teme «CtpoeHue atoma u [Neprnoanyeckum
3akoH [1.1. MeHgeneeBa»

BapuaHTt Ne 1

1. Hannwmnte anekTpoHHble (hOpMynbl aTOMOB 3fIEMEHTOB C MOPSAKOBbIMU HOMepamu 15 u
28. Yemy paBeH MakcuUMarnbHbIA CMWH P-3NIEKTPOHOB Y aTOMOB NEPBOro 1 d-afiekTPoOHOB Y aTOMOB
BTOPOro anemeHTa?

2. CKONbKO M Kakme 3Ha4YeHUss MOXET NPUHMMaTb MarHUTHOE KBAHTOBOE YMCIIO M MNpwu
opbutanbHom uncrnie | = 0, 1, 2 n 3? Kakne anemeHTbl B NEPUOANYECKON CUCTEME Ha3bIBAKOT S-. P-.
d- u f- anemeHTamun? NMpmnBeguTe NpuMepsI.

3. Xpom obpasyeT coeauHEHWs!, B KOTOPbIX OH MPOSIBNSAET CTENEHW OKMUCNeHus +2, +3, +6.
CocTtaBbTe (popmynbl €ro OKCWOOB W TMMOPOKCMAOB, OTBEYAKLWMUX I3TUM CTEMNEHAM OKUCHEHWUS.
HanuwuTe ypaBHeHNs peakumi, foKasbiBaloLWmx amoTepHOCTb ruapokeuga xpoma (111).

BapuaHT Ne 2
1. HannwwuTte anekTpoHHble POpMYysibl aTOMOB 311EMEHTOB C NOPSAAKOBbLIMU HOMepamn 24 n 33,
Yy4uUTbIBas, YTO Y NEPBOro NPoOncxoauT "npoMoTnpoBaHmne” ogHoro 4s-anekTpoHa Ha 3d-nogypoBeEHb.
Uemy paBeH MakcumaribHbI CNWH d-3NIEKTPOHOB Yy aTOMOB MEPBOro U pP-3reKTPOHOB Y aTOMOB
BTOPOro afieMeHTa?

2. Kakoe makcMmanbHoe 4MCno 3MeKTPOHOB MOryT 3aHuMMarthb s-, p-, d- u f-opbuTtanu gaHHoro
3HepreTU4eckoro YypoBHs? [loyemy? HanuwuTe 3NeKTPOHHY dOopMyNny aTomMa 3feMeHTa C
nopsiAkoBbIM HOMepom 31.

3. Kakyto HU3LWWY W BbICLUYIO CTEMNEHW OKUCMEHUSI NPOSABMSIT KPEMHUA, MbILWbLSAK, CENeH U
xnop? [Modemy? CocTaBbTe (OPMyIribl COEOUHEHWA [OaHHbIX 3NEeMEHTOB, OTBevYalLux 3TUM
CcTEeneHsaMm.

BapuaHT Ne 3

1. Hanucatb anekTpoHHble hOpMyIbl aTOMOB 3fIEMEHTOB LLUECTOro nepuoaa: uesus, apbus,
ragHus, peHusi, Tannma n actata. K kakmm aniemeHTam OHM OTHOCATCA?

2. B yem 3akntovaetcsa npuHumn Maynu? MoxeT nn 6biTb Ha KakoM-HUOYAb NOAYPOBHE aTtoma
p’- unu d?-anektpoHoB? [loyemy? CocTaBbTe 3EKTPOHHYHO OpMyNny aToma 3nemMeHTa C
NOPSIAKOBBIM HOMEPOM 22 1 YKaXKUTE €ro BasfieHTHbIE 3MEKTPOHbI.

3. Kakylo HM3LWY CTeneHb OKUCEHUs NPOSBNSAIT BoAopon, dTop, cepa n asot? lodemy?
CoctaBbTe popMynbl COEANHEHUIN KamnbUUSA C AaHHbIMU 3fleMEHTaMN B 3TOM CTEMEHU OKUCIIEHUS.
Kak HasbiBaloTCs COOTBETCTBYHOLLUNE COEQUHEHNS?

BapuaHT Ne 4

1. HasBaTb anemMeHTbl YeTBepToro, NATOro M LWeCTOro NepuoaoB, Y KOTOPbIX 3akaHYMBaETCs
3anonHeHune d-opbutanen. HanncaTb aNeKTPOHHbIE POPMYIbl aTOMOB 3TUX 3NIEMEHTOB U yKasaTb,
K Kakow rpynne n nogrpynne nepuognyeckon CUCTeMbl OHU OTHOCATCA?

2. Kakue 3HaveHMs MOryT npuvHMMaTtb KBaHTOBble 4yucna n, |, m;, ms, xapakTepusywooLwimne
COCTOSIHWE 3rNeKTPOHOB B atoMe? Kakue 3HayeHuUss OHU MPUHUMAKOT OMfS BHELUHWX 3MEeKTPOHOB
aTomMa MarHus?

3. Kakylo Hu3LWyl cTeneHb OKUCNEHUS MPOSBNAT Xrop, cepa, a3oT u yrnepon? odemy?
CocTaBbTe hopMyribl COEAVMHEHUIN aNOMUHUS C AAaHHBIMU 3fIEMEHTaMM B 3TOW CTEMEHN OKUCTIEHUS.
Kak Ha3bIBaloTCsl COOTBETCTBYIOLLNE COEANHEHNS?
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BapuaHT N2 5
1. HasBaTtb anemeHTbl YeTBEPTOro Nepmoaa, atoMbl KOTOPbIX cogepXaT Hambonbluee 4Mcno
HenapHbIX d-3NeKTPOHOB. HanucaTtb aNeKTPOHHO-rpadomMyeckyto CTpYKTypy d-nogypoBHSI.

2. Kakve opbutanu atoma 3anofHATCHA anekTpoHamu padblie: 4d wnm 5s; 6s unm 5p?
Mouemy? Hanuwmnte anekTpoHHY hopmyny atoma arnemMeHTa ¢ NopsaKkoBbiM HOMEPOM 43.

3. Kakon 13 anemMeHTOB 4eTBEPTOro nepuoga — BaHagUM MNU MbllbsSK — obnagaeT 6onee
BbIPa>KEHHbIMN MeTannM4yeckuMmm cBonctBammn? Kakon n3 atmx anemeHToB obpasyeT razoobpasHoe
coeauHeHne c BogopogomM? OTBET MOTUBMPYWTE, MWCXOAS W3 CTPOEHUA aTOMOB [aHHbIX
3N1IEMEHTOB?

BapuaHT N2 6

1. HannwwTte anekTpoHHble POopMyrbl aTOMOB 311EMEHTOB C NOPSAAKOBbIMUM HOMepamn 14 n 40.
Ckonbko cBobogHbIx 3d-opbuTanen y atoMoB NOCNEAHEro afnemMmeHTa?

2. Onpepenntb No npasuny KneykoBCKOro nocrneaoBaTesibHOCTb 3arofiHEHUST 3reKTPOHaMm
nogypoBHEN B aTOMax 3/1IeMEHTOB, eCliu UX CyMMbl N + | COOTBETCTBEHHO paBHbl 6, 7 1 8. Kakos
NMOpPsIAKOBbIA HOMEP 3MEMEHTa, y KOTOPOro: a) 3akaH4YMBaeTCsl 3amnofIHeHWe anekTpoHamu 8s; 6)
HaynMHaeTCA 3arosfiHeHne 3NeKTpoHaMun NoaypoBHA 5g?

3. CocraBbTe @OpMySibl  OKCMOOB W TMAPOKCUOOB 3fEMEHTOB TpeTbero nepuoaa
Nepuvoanyeckon CUCTEMbl, OTBEYalLMX WX BbICWIEN CTeneHn OokKucneHus. Kak wunameHsetcs
KMCMOTHO-OCHOBHbIV XapakTep 3TUX COedMHEHWN Npu nepexode OT HaTpus K xnopy? Hanuwwute
ypaBHEHNS peakuuin, oKasblBaloLLMX ampOTEePHOCTb MMAPOKCHaa antoMmUHUS.

KoMnnekT KOHTPOIbHbIX 3a4aHUN N0 BapuaHTam no teme « Teopus XMuMmn4eckon cBga3my»

BapwnaHT Ne 1

1. OnpegenuTb XxapakTep CBSA3el B MNPOCTPAHCTBEHHbIX pelleTkax KpUCTanmn4eckoro
KPEMHUST U repMaHusi, uMmerowmnx anmasonogobHyo cTpyktypy. ObrnagaloT nv 3Tn Tena
MeTannnMyeckon NPoOBOANUMOCTbIO?

2. CpaBHUTb KpaTHOCTb, 3HEPIUIO CBA3EN U MarHuTHble ceoncTea Yactuy, CO*, CO n CO-.
CocTaBuTb SHEpreTU4ecKkne gmarpammoi.

3. PyKoBOACTBYSICb Pa3HOCTbIO OTHOCUTENbHBIX 3neKTpooTpuuatensHocTen cesasm 3 — O,

onpeaenuTb, Kak MEHSIETCS XapakTep CBA3M B OKCMAAX 3fieMEHTOB TPEeTbero nepuoga
nepuogunyeckon cuctemol [1.1. Mengeneena.

BapuaHTt Ne 2

1. Ha ocHoBaHuM 4yero MOXHO caenatb BblIOOp Mexay MNOCKOCTHOW WM nupamuaanbHOn
MOZenbo Npu onpeaeneHnn NPOCTPaHCTBEHHON CTPYKTYpbl Monekyn BFz n NF3?

2. CoctaBuTb 3HepreTUYeckyo gmarpammy aToMHbix opbutanen (AO) n MonekynspHbix
opbutanen (MO) coegmHeHus LiH. Kakne opbutanu B HEl SABNAKOTCS CBA3bLIBAKOLWMMN, a Kakue
— paspbixngowme? Paccuntatb KpaTHOCTb CBSA3N.

3. Kak meToq BaneHTHbIX cBaden (BC) obbacHsaeT nnHenHoe cTpoeHne monekynbl BeClz n
TeTpasgpuyeckoe CH4?

BapuaHTt Ne 3

1. Kak n noyemy nameHsieTcs BennymHa yrra B BepluMHax nupammaanbHbix monekyn 3H3
npu nepexoge ot PH3 k SbH3?

2. OnpegenuTb xapaktep cBsasen B kpuctannax MgS, ZnSe u InSb. B kakom crnyyae cBA3b
nmeet 6ornee nonsapHbIn xapaktep? Kaknmm ceorictBaMmmn obnagatroT gaHHble CoeanHEHNA?

3. Kakon Ttun rmbpugmsaumm opbutanen atoma KpeMHus npeawiectsyeT obpasoBaHUIO
Monekyn SiH4 1 TeTparanoreHMaoB KpeMHUA? KakoBa Ux NpoCTpaHCTBEHHAA CTPYKTypa?

BapuaHTt Ne 4
1. CocTaBuTb 3HEpPreTMYeCKy auvarpammy no mertody MonekynsapHolx opbutanen (MO)
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yactuy NO*, NO n NO™ 1 cpaBHUTb UX KPaTHOCTb 1 SHEPTUIO CBSA3EN.

2. OnpegennTb xapakTep CBSI3er B KpUCTaNMYECKnX CTpyKTypax TBepabix BewectB: KF,
BaClz, cepa, noa, kapbug kpemHus. Kakumm cBonictBamum o6nagaloT AaHHble TBepable
BellecTsa?

3. MoryTt nu cyuwecTtBoBaTb Monekynsl Li2 1 Be2 n kakoBbl kpaTHOCTU Mx cBsasen? OTeBeT
MOTUBMPYNTE COCTaBNEHNEM SHEPreTUYECKUX Anarpamm.

BapwuaHT Ne 5

1. Kak meToq BaneHTHbIx cBsa3en (BC) obbsacHseT yrnoBoe cTpoeHue moriekynbl HzS u
nunHenHoe monekynbl CO2?

2. Kakyo XxMmunyeckyto CBsi3b HasblBaloT BOOOPOAHON? Mexay MonekyrnamMmu Kakmx BeLecTs
oHa obpasyetca? Noyemy H20 n HF, nmesa MeHbLUYy0 MONEKYNAPHY0 Maccy, NNaBaTcs U KUNAT
npu 6onee BbICOKMX TEMMNepaTypax, Yem UX aHanorm?

3. Kakne cBs3n HasbiBalOT BOAOPOAHBIMU, KakoBa UX MPOYHOCTb MO CPaABHEHUIO C APYTMMU
TMnamu cesAsen? lpn Kakonm TemnepaType paspyLlatoTcs BOOOPOAHbIE CBA3M B BOA4E WM Npwu
Kakoun TemnepaType pa3pbiBaloTCHa CBA3M Mexay aToMaMn BOAOpOAa U Kucnopoaa B Boae?

BapwuaHT Ne 6

1. Onpegenutb xapaktep cBdasen B mornekynax SCla, SiCls, CIF3 n IBr n ykasatb ans
KaXaonW M3 HWUX HanpasfeHue CMeLLeHMs1 3NEeKTPOHHOW NIOTHOCTUM CBA3W. Pacnonoxutb
MOJieKynbl B PS4 B NOpsiAke yBenuU4eHus nonspHocTu cBssun. Kakumm csonctBamu obnagarot
JaHHble coeAnHeHna?

2. B kakon u3a monekyn: HzS, H2Se unun H2Te n nodemy yron mexay BaneHTHbIMU CBA3SAMU
bonbLue oTknoHaeTcs oT 90°7?

3. CpaBHUTb KPaATHOCTU CBSA3EN M MarHUTHble CBOWCTBA Mornekynbl B2 n MonekynspHoro
noHa B2*. CoctaButb aHepreTuyeckne gnarpammoi.

Bonpochkl A4ns KonfaokeMyMa no TemMe « XMMus TBepaoro coctosiHus. MeTannoxumMmms»

1. dusuko-xummnyecknn aHanuna. Ero uenu n 3agauun. Juarpammbel COCTOSHUN N anarpaMmmbl
«COCTaB — CBOMCTBOY.

2. lNoHaTne o ase, KOMMOHEHTE CUCTEMbl, HE3aBUCMMOM KOMMOHeHTe. [loHsaTne o
da3oBon gnarpamme ogHO- U MHOFOKOMMNOHEHTHON cuctemsl. NMpaBuno gas 'mbbca.

3. dasoBble gnarpammbl OOQHOKOMMOHEHTHbIX cucteM. Mpumepbl (Boga, cepa). YpaBHeHue
KnanenpoHa — Knayauyca. TponHble 1 KkpuTudeckme Touku. MNpasuno ¢as mbbea.

4. ®asoBble AnarpaMmbl OBYXKOMMOHEHTHbIX CUCTEM. T-X- Auarpammbl, T-x- ceveHus.
PaccrnoeHune B xuakon dase. PaccnoeHme ¢ BEpXHEN U HUKHUNA KPUTUYECKUMU TOYKAMN.
CooTtBeTtcTByOWME T-X- Anarpammsbl (T-X-ceyeHus).

5. T-x- guarpamma (T-x-ceyeHue) aBTeKkTMYeckoro Tuna. “NpoeanbHaa” aBTeKTUYecKast
Anarpamma (6e3 TBepaodasHon pacteopumMmocTu). JlMHusa nukBugyca. YpaBHeHue
LWpénepa — Jle LWatenbe n Kpnockonnyeckoe npudnmxeHune.

6. ®asoBble guarpamMmbl  OBYXKOMMOHEHTHbIX  CUCTEM.  T-x-CeyeHue puarpammbl
3BTEKTUYECKOrO TUNa Ans cnyyasi 3aMeTHOW pacTBOPUMOCTU KOMMOHEHTOB B TBEPAbIX
daszax. luHumn nukemnayca n conugyca. Cnyyan petporpagHoro conuagyca.

7. ®as3oBble AuarpaMmbl OBYXKOMMOHEHTHbIX cucTteM. T-x- amarpamma (T-x-ceyeHue)
nepuTekTuyeckoro Tuna (6e3 coeguHeHUn).

8. ®dasoBble AuarpaMmbl OBYXKOMMOHEHTHbIX CUCTEM. T-x- amarpammbl (T-X-cedeHust)
OMHApPHBbIX CUCTEM C KOHIPYSHTHO MMaBAWMMCH coeavHeHveM. [anbToHugbl u
Beptonnuabl: npeactasneHna H.C. KypHakoBa v ero nocrnegoartenemn.

9. T-x- guarpamma (T-Xx-ce4yeHne) BMHaApPHON CUCTEMbI C MPOMEXYTOYHBbIM COEANHEHUEM,
CNOCOOHbLIM pasfnaratbCs NPy yBENMYEHUN TeMnepaTypbl N0 NEPUTEKTUYECKON peakLmn.

10.®a3oBble guarpamMmbl  ABYXKOMMOHEHTHbIX CUCTEM. T-X-CeYeHua guarpamm C
HenpepbiBHbIMX ~ TBEPAbIMM  pacTBoOpaMu. YNopsiaoyeHue TBepablX pacTBOPOB.
CoeanHeHns KypHakosa.
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11.MpoaHanuauposBaTb T-x agnarpammy. OnncaTb pa3oBble npespaLleHnst Ansi CocTaBos: 9,
12 n 50 mon.% AS 1 NOCTPOUTb COOTBETCTBYIOLINE KpUBbIE oxnaxaeHus. Kakne macchl
Ag n As noTpebytoTcs Ans NpurotToBneHnsa 3r aBTEKTMYECKOro cnnasa?

12.MpoaHanuaupoBaTtb T-x guarpammy. OnucaTtb pa3oBble NpeBpalleHus Ans COCTaBOB:
22, 48,5 n 60 mon.% Na v noctpouTb COOTBETCTBYHOLLME KpUBblEe OxnaxaeHus. Kakue
mMacchbl Bi u Na notpebytoTcs ans npurotosneHns 3r 3aBTEKTUYECKOro crnnasa?

13.MpoaHanuaupoBaTb T-x guarpammy. OnucaTtb pa3oBble NpeBpalleHus Ans COCTaBOB:
20, 40 n 60 mon.% Ba n NocTpouTb COOTBETCTBYHOLUME KpuBble oxnaxaeHus. Kakune
mMaccobl Ba n Na notpebytotcsa ansg npurotoBneHns 3r 3BTEKTUYECKOro cniasa?

14.MpoaHanuaupoBaTb T-x guarpammy. OnucaTtb pa3oBble NpeBpalleHust Ans COCTaBOB:
20, 50,5 n 60 mon.% K u noctpouTb COOTBETCTBYIOLLUME KpUBble oxrnaxaeHus. Kakve
maccel K 1 Cs notpebyloTca AN NpUroToBneHUs 3r KOHIPY3HTHO nnaBALLerocs
TBEpOOoro pacreopa?

15. MNMpoaHanuaupoBaTb T-x gnarpammy. OnmncaTb pasoBble npeBpalleHnst 4 COCTaBOB:
22, 50 n 66,67 mon.% Na n nocTpouTb COOTBETCTBYIOLINE KpUBbIE oxnaxaeHus. Kakue
maccel Na n Cs notpebytotca ans npurotoBneHus 3r MHKOHIPYSHTHO MnaBswencs
NPOMeXyTO4YHON ¢hasbl?

16. MNMpoaHanuaupoBaTb T-x guarpammy puc. 1. Onucatb as3oBble npeBpalleHus Ans
coctaBoB: 10, 23 n 30 mon.% Li, NOCTpOUTbL COOTBETCTBYIOLLUNE KPUBbLIE OXIaXOeHUs.
Kakne maccbl Mg u Li notpebytotca Ans npurotToBneHnsa 3r KOHrPyaHTHO NnaBsLwerocs
TBEPAOro pacTeopa Ha OCHOBE NUTUSA?

17.MpoaHanusnpoBaTte P-T guarpammy yrnepoga. B kakux ycrioBMaxX MOXHO MPOBOAUTH
BblpallMBaHMe KpuCTanmnoB anmasa B YyCnoBusax, BrnM3KMX K paBHOBECHbIM? MOXHO nn
nonyyYnTb anmas, KOHAeHCUpPYSa Napbl YACTOrO yrrepoaa?

18.MMpoaHanuaupoBaTb T-x guarpammy. OnucaTb pa3oBble NpeBpalleHus Ans COCTaBOB:
20, 40 n 60 mon.% Se u NOCTPOUTbL COOTBETCTBYIOLLME KpMBble oxnaxaeHus. Kakue
Maccbl Sn M Se noTpebyTca ANna NpUrotoBneHus 3r 3BTEKTUYECKOro Crnnasa,
cogepxatlero oba NpoMexyTOYHbIX cernieHaa onosa?

KomnnekT pa3HOYpPOBHEBLIX 3a4a4 U 3agaHun ang TekyLwen atrecraumu
no teme «PacTBopbI»

1. Bolumcnute  TemnepaTtypy  Kpuctannmsauum — pactBopa  MoyeBuHbl  (NH2)2CO,
cogepxatlero 5 r moyeBuHbl B 150 r Boabl. Kpnockonnyeckasi koHcTaHTa Boabl 1,86 kr-K/monb.

2. Bbluncnute maccosyto ponto (%) BogHoro pactBopa caxapa Ci2H22011, 3Has, 4yto
TemnepaTtypa Kpuctannusauum pacteopa MuHyc 0,93°C. Kpuockonuyeckasi KOHCTaHTa BoAbl
1,86 kr-K/monb.

3. PacTteop, cogepxawmn 0,512 r HeanekTponuta B 100 r 6eH30na, Kpuctannuayetcs npu
5,296°C. Temnepatypa kpuctannmsauum 6eHsona 5,50C. Kpuockonuyeckas koHCTaHTa 5,1
kr-K/monb. Bblumcnnte MonsipHyto Maccy pacTBOPEHHOMO BELLECTBA.

4. PactBop, cogepxawmni 3,04 r kamdopbl CioHis O B 100 r 6eH3ona, Kunut npu
TemnepaTtype 80,714°C. Tewmnepatypa kuneHuss ©6eHsona 80,20C. Bbluucnute
96ynnmMocKonnyeckyo KOHCTaHTy 6eH3ona.

5. Boluncnute maccosyto gonto (%) BogHoro pactBopa rnuuepuHa CsHs(OH)s, 3Has, 4to
aT10T pacteop kunut npu 100,39°C. B6ynnmockonuyeckasn kKoHcTaHTa Boabl 0,52 kr-K/moneb.

6. Bbluncnmute MONspHyt0 Maccy HeanekTponuTa, 3Hasl, YTO pacTBOp, cogep-Kawmm 2,25 r
aToro BewlecTtBa B 250 r Bogbl, kpuctannuayetcsa npu - 0,279°C. Kpuckonmyeckasi KOHCTaHTa
Boabl 1,86 kr-K/monb.

7. Boluncnute TemnepaTtypy kuneHums 5%-Horo pactBopa HadpTanuHa CioHs B 6eH3one.
Temnepatypa kuneHust 6eHsona 80,2°C. 36ynnuockonmyeckasi KOHCTaHTa ero 2,57 kr-K/mosb.

8. PactBop, copgepxawmn 25,65 1 Hekotoporo Heanektporimta B 300 r BOAbl,
Kpuctannuayetca npu - 0,465°C. Bbluncnvte MONSAPHYHO Maccy pacTBOPEHHOIO BeLLECTBA.
Kpunockonunyeckasi koHcTaHTa Boabl 1,86 kr-K/monb.
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9. Bbluncnmte KpMOCKOMMYECKYKD KOHCTAHTY YKCYCHOW KWUCMOTbI, 3Hasi, YTO pacTBop,
copgepxawmn 4,25 r antpaueHa CisHio B 100 r ykCyCHOM KUCMOTbI, KpucTannmMsyetcs npu
15,718°C Temnepatypa Kpuctannmsauum ykcycHom kncnotbl 16,65 °C.

10. Mpn pactBopeHun 4,86 r cepbl B 60 r 6eH3ona TemnepaTtypa KUMNEHUA €ro
nosbicunacb Ha 0,81°C. Ckonbko aToOMOB COLEPXWUT MOJSiekyna cepbl B 3TOM pacTBOpe.
Obynnunockonunyeckas KoHcTaHTa 6eHsona 2,57 kr-K/monb.

11. CocTaBbTe MOHHO-MOSIEKYNIAPHOE U MOJIEKYNSAPHOE YpaBHEHUS rnaponuaa,
npoucxogsuwero npu cmewmsaHun pactsopoB K2S u CrCls. Kaxgas v3 B3ATbIX coneu
rmgponuayetca HeobpatMmo OO KOHUA C obpa3oBaHMEM COOTBETCTBYHOLIMX OCHOBaAHUS U
KNCIOTbI.

12. K pactBopy FeCls gobasunu cnegytowume Bewectsa: a) HCI; 6) KOH; B) ZnClz;
rNa2COs. B kakmx cnyyasax rugponus xnopuga xenesa (lll) yeunutca? MNoyemy? CoctaBbTe
NOHHO-MONEKYNSAPHbIE YPaBHEHUSA rMOPOSM3a COOTBETCTBYHOLLNX COMNEN.

13. Kakne wun3 conen: Al2(SO4)s3, K2S, Pb(NOs3)2, KCI nogsepratotca rngponunsy?
CocTaBbTe MOHHO-MOJEKYNSPHbIE U MOMEKYNSPHbIE YPaBHEHUS rMaponn3a COOTBETCTBYHOLLNX
conen. Kakoe 3HadeHne uMeeT BOOOPOAHbIN MNokasatenb (7<pH<7) gna pacTtBOpPOB 3TUX
conen? PaccunTtanTe KOHCTaHTbl rnaponn3a AaHHbIX CONen.

14. Mpn cmewwmBaHun FeCls n Na2COs kaxgas u3 B3ATbIX COMen rmaposimsyeTtcs
HeobpaTUMO 40 KOHUa ¢ obpa3oBaHMEM COOTBETCTBYHOLUMX OCHOBaHUS U KUCNOTbI. Bblpasute
3TOT COBMECTHbIN rMAPONIN3 NOHHO-MONEKYNSAPHBIM 1 MOSEKYNSIPHLIM YPaBHEHUAMMU.

15. Kakyto cpeny mmetot pacteopbl conen NasPOas, K2S, CuS0O4? CocTtaBbTe MOHHO-
MOSEKYNsipHble U MOMEKYNSAPHbIE YpaBHEHUS rmaponnsa aTux conen? Paccyntante KOHCTaHThI
rmaponmnsa gaHHbIX COnewn.

16. Kakune na conen: RbCl, Crz(SOa4)s3, Ni(NOs)2, Na2SO3 noasepratotcs rmaponunay?
CocTaBbTe MOHHO-MOJEKYNSPHbIE U MOMEKYNSPHbIE YPaBHEHUS rMaponn3a COOTBETCTBYHOLLNX
conen. Kakoe 3HadeHne uMeeT BOOOPOAHbIN MNokasatenb (7<pH<7) gna pacTBOpPOB 3TUX
conen? PaccunTtanTe KOHCTaHTbl TMaponn3a gaHHbIX CONen.

17. Kakas 13 gByx conen npu paBHbIX ycrnoBusax B Bornbllen cTeneHn nogsepraeTcs
rmgponunay: Na2COs unm Na2S0Os; FeCls unu FeClz? Moyemy? CocTtaBbTe MOHHO-MOSEKYNSPHbIE
N MONEeKynsapHble ypaBHEHUS TMAPONN3a 3TUX CONeMN.

18. Kakas 13 gByx conemn npu paBHbIX yCnoBusax B GonblIen CTeneHn nogBepraeTcs
rngponuay: NaCN mnnu NaClO; MgClz unu ZnCl2? MNovemy? CocTtaBbTe MOHHO-MOSIEKYNSAPHbIE U
MONEKYNApHble YpaBHEHUSA rMApONn3a COOTBETCTBYIOLLUNX CONMEN.

19. Kakne wun3 conen: K2COs, FeCls, K2SO4, ZnCl2 nogsepratotca rungponunsy?
CocTaBbTe MOHHO-MOJEKYNSIPHbIE U MOSEKYNSPHbIE YPaBHEHUS rMAponn3a COOTBETCTBYHOLLNX
conen. OnpegenuTe 3HayeHMe BOAOPOAHOroO nokasatens ans atux conen (7<pH<7) pacteopos
3Tux conen? Paccuntamte KOHCTaHTbl rTMAPONN3a AaHHbIX CONen.

20. CocTtaBbTe B MOMEKYSPHOM Y MOMEKYSIAPHO-UOHHOM (POpMe YpaBHEHUS peakLni:

a) CuCL2 + Na2COs + H20 —...;

0) FeC13 + HCOOK + H20 — FeOH(HCOO)2 + ...

21. Bbl4MCNUTb KOHCTaHTY rmaponunsa cyrnbdurta HaTpus, cteneHs rmgponusa conu B 0,1
M pactBope u pH pacTtBopa. Hanuwute MOHHO-MOMEKYNSAPHOE N MONEKYNSIPHOE ypaBHEHME
rmgponuaa cynburta HaTpus.

22. BblMUCNUTL KOHCTAHTY ruMaponm3a optodocdata HaTpus. Onpegenute 3Ha4YeHus
BOOOPOAHOro nokasaTens pactBopoB opTodocdara HaTpus; a) 2,4 M n 6) 0,1 M? Onpeagenute
cTeneHb rmaponuaa. Hannwmre MOHHO-MOSEKYNAPHOE N MOSIEKYNSIPHOE ypaBHEHME rMAponun3a
opTtodhocaTa HaTpus.
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KomMmnnekT pa3HOYpPOBHEBLIX 3a4a4 U 3agaHun Ang Tekylen atrecraumm
no teme «KomnnekcHble coeanHeHnsa»

1. Onpegenute 3apsg KOMMMEKCHOrO MOHA, CTENeHb OKUCIEHUS U KOOpAMHALMOHHOE
yncno Komnnekcoobpasosatens B coeanHeHunsax [Cu(NH3)a]SO4, Kz[PtCls], K[Ag(CN):z].
Hanuwwute ypaBHeHMs guccounaummn 3Tux coeMHEHUN B BOAHbIX pacTBOpax.

2. CocTtaBbTe KOOPAMHALMOHHbIE QOPMYSbl CrEeayLWNX KOMMMEKCHbIX COeaUHEHWUN
nnatuHbl: PtCla-6NH3; PtCla-4NHs; PtCla-2NHs. KoopanHaumoHHoe yucno nnatuHel (IV) paBHo
WwecTn. HanmwuTe ypaBHeHMe guccoumnauumn aTmx coeguMHeHUNn B BOAHbIX pacTBopax. Kakoe m3
COeIHEHWI ABNAETCA KOMMMEKCHBIM HESNEKTPOSTTOM?

3. CocTtaBbTe KOOPAMHALMOHHbIE OPMYSbl CrEeayLWNX KOMMIEKCHbIX COeaUHEHWUN
kobanbta: CoC13:6NH3; CoC13:5NH3; CoC13-4NHs. KoopanHaumoHHoe 4uncno kobanbta (I11)
paBHO LWeCTW. HannwuTe ypaBHEHNA anccoumaumm aTux COeaNHEHN B BOOHbIX pacTBOpax.

4. CocTtaBbTe KOOpPAMHAUMOHHbIE (OPMYIbl CrAeayrLWUX KOMMMEKCHbIX COeAMHEHUN
cepebpa: AgCI-2NH3; AgCN-KCN; AgNO2-NaNO:. KoopanHaumoHHoe 4mncno cepebpa paBHO
ABYM. HanunwuTe ypaBHeHNSa anccoumaumm aTux COeanHeHnn B BOOHbIX pacTBopax.

5. W3 coyetanma uyactuy Co3*, NHz, NO2 u K' MOXHO cocTaBuTb CEMb
KOOPAMHAUMOHHBIX  (POPMYyNT  KOMMMEKCHbIX CcoeguHeHun kKobanbTa, OAHa W3  KOTOPbIX
[Co(NH3)6](NOz2)3. CoctaBbTe (hopMyribl APYrnX LLECTU COEAMHEHUN U HanUWNTe ypaBHEHUSA nX
anccoumaunm B BOOHbIX pacTBopax.

6. N3 codeTtaHua vyactuy Cr3*, H20, CI- n K* MOXXHO CcOCTaBUTb CEMb KOOPAMHALMOHHBIX
dopMyn KOMMMNEKCHbIX CcoeauMHeHMn xXpoma, ogHa wu3 kotopbix [Cr(H20)s]C13. CoctaBbTe
dopmMynbl APYrMX LWECTU COEeOMHEHUN W HanuwuTe ypaBHEHMS WX Ouccounauumn B BOLHbIX
pacTBopax.

7. HanvwuTe BblpaXeHna Ons KOHCTaHT HECTOMKOCTU KoMmnneKkcHbIX noHoB [Ag(NHs)2]*,
[Fe(CN)e]*, [PtCls]*. Yemy paBHbl CTEMEHb OKWUCMEHUSS W KOOPAMHALMOHHOE YUCHO
KomnnekcoobpasoBaTenemn B 3TUX MOHaX?

8. Hanuwunte BbipaxeHns Anst KOHCTAHT HECTOMKOCTU CNneaytoLwmx KOMMMEKCHbIX MOHOB:
[Ag(CN)z2], [Ag(NH3)2]*. [Ag(SCN)2]. 3Hasi, YTO OHM COOTBETCTBEHHO paBHbl 1,0:10-2%; 6,8:107%;
2,0-101! ykaxuTe, B KakoM pacTBOpe, COAepXalleM I3TW WOHbl, MpPUM PaBHON MOMSIPHON
KOHUEeHTpaumn noHos Ag* 6onbLue.

9. Tlpu npubasneHnn pacteopa KCN «k pactBopy [Zn(NH3)4]SO4 o6pasyetca
pactBopumoe KoMmnnekcHoe coeanHeHne Kz[Zn(CN)4]. HanvwuTte monekynsipHoe W WOHHO-
MOJEKYNSPHOE YpaBHeHMs peakuun. KoHCTaHTa HecToMKocTu kakoro moHa: [Zn(NHs)a]?* unu
[Zn(CN)4]?*, 6onbe? Moyemy?

10. KOHCTaHTbl HecToMKoCcTM KoMmmnekcHbix noHoB [Co(NH3)s]3*, [Fe(CN)e]*, [Fe(CN)s]*>
COOTBETCTBEHHO paBHbl 6,2:10°%%; 1,0-1037; 1,0-10%4. Kakoi U3 3TUX MOHOB sABnseTcA bonee
NPoYHbIM? Hanuwunte BblpaXeHns 4nst KOHCTAHT HECTOMKOCTM yKa3aHHbIX KOMMIIEKCHbIX NOHOB
n oopMyIibl COEANHEHUI, coaepXKaLLmMX 3TU UOHbI.
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Tekywan atrectayma TaKke NPON3BOAUTCS NPU NOMOLLN PYOeXHbIX KONNTIOKBUYMOB.
Mpumep KNMoB py6exxHbIX KONMOKBMYMOB 3a 1 1 2 ceMecTpbl NPUBOAUTCS HUXKE

1 cemecTp, pyb6exHbin konnokeuym Ne1l  (tembl  «CtexnomeTtpusi», «KuHeTukay,
«TepmoanHamuka (BKNovasa pasgen « XuMmn4eckoe paBHOBECUEN )»..

«YTBEPXIAIO»
3aBeAYIOIIHN Kadeapoit 001Ie 1 HEOPraHUUEeCKOW XUMUHU
J.X.H. Ipod. B. H. Cemenon
09.10.2021
HanpagJ/ieHue NoAroToBKM / CenuaJabHOCTh 020100 Xumus
JAucuumimnnHa HEOPraHuYecKasi XuMHsI
dopma o0yueHust OuHas
Bup xonTpos pyOexHbIN KOIIIOKBUYM, 1 cemecTp
Bua arrecranun MIPOMEXKYTOYHAS

KonTponbHO-u3MepurenbHblii Matepuain Ne4

1. Xumudeckass KHHETHKA. q)OpMaJII)HaH KMHCTHKAa W YYCHHEC O MCXaHHM3MaX XHMHYCCKHUX peaKuHﬁ.

CKopocTh XMMHUYECKOHN peakluu: CpeiHsAs U UCTUHHAsI (MTHOBEHHAas).

2. Nwmerorcs crenyroomue paBHOBECHs C Y4acTHEM HJEAbHBIX T'a30B U COOTBETCTBYIOLIME 3alUCH
TEPMOJAVHAMUYECKOTO 3aKOHA JEUCTBYIOIIMX MAacC Uil PAaBHOBECHS B H30TEPMUYECKOM 3aKpBITOU

CHUCTEME:
_ Crgo‘ 52309
3N204 + 6SO, = 25300 + 6NO (1) °cE Cly 1)
0 2C0 2 Ke = Coo)® 2
+ TpauT = 1 ’
CO2 + Crpag (2) CCO2 2')
K. — CNo 'CNo2
+ = c '
NO + NO2 = N203 (3) Cyo, 3)

da3oBble (arperatHple) COCTOSIHHMS BEIIECTB, HE SBISIOUIMXCS Ta3aMH, HMEIOT COOTBETCTBYIOIIHUE
MOMETKHU. BpIBUTE, JUISI KAKMX U3 TEPEUUCIICHHBIX peaKkiil COOTBETCTBYIOIINE CBSI3U KOHCTAaHTHI Kc ¢
KOHIICHTPALUSMH

@) — SIBIISIIOTCS. COBEPUICHHO KOPPEKTHBIMH,

0) — BOBMOXHO SIBIISTFOTCSI KOPPEKTHBIMH,

8) — HE MOTYT OBITh KOPPEKTHBIMHU.

Bynbre BHUMaTENbHBI!

[IpenonaBarens: A 1O. 3aBpaxHoB
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2 cemectp, pybexHbin konnokeuym Nel (tema «KomnnekcHble (KOOpAWHALMOHHLIE)
COeUHEHUSAY.

«YTBEPXIAIO»

3aBeAYIOIIHHN Kadeapoit 001Ie 1 HEOPraHUUECKOW XUMUHU
1.X.H. Ipod. B. H. Cemenos

_.04.2022

HanpagJ/ieHue nNoAroToBKM / CenuaJabHOCTh 020100 Xumus

Jucuuninzaa Heopranuueckas xumus
®opma o0yueHus: OYHOE
Bup xonTpos pyOexHbIii kommokBuyM Nel, cemectp 2

Buja arrecranuu TeKyIIast

KoHTpoasHOo-u3MepuTeabubiii MaTepuaa Ne 9

1. MexmonekynspHoe B3aumoaelictBue. Cunbel Ban-nep-Baanbca, MexaHusmbl BaH-J€p-BaajbCcoBa
B3auMojieiicTBus. BogoponHas cBsa3b. BiusiHue Mex- M BHYTPUMOJIEKYJISIPHONH BOJOPOJHOW CBS3M Ha

CBOMCTBa MOJICKYJISIPDHBIX COCIUHCHUM.

2. IlpuBeaute opOHUTaNbHBIE JUAarpamMMmbl (3alOJHEHHE PA3JIUYHBIX JJIEKTPOHHBIX COCTOSHUN) H
OTIpeNeNnnTe THI THOpHmu3armu opoutaneii mis xommiekcHeix noHOB [FeClg]* m [Cu(CN)4]*, ecmu
U3BECTHO, YTO MEPBBIN U3 HUX BBICOKOCIIMHOBBII, 8 BTOPOIl — HU3KOCITMHOBBIH.

Paccuuraiite Bennunny OCKII 11st Ka)X10r0 U3 yKa3aHHBIX BBILIE HOHOB.

3anuimuTe BO3MOJXKHBIC YpaBHEHHS HOHHM3alWH, npoucxojsmue npu nonananuu comu Ksz[FeClg] B

BOJHBIN pacTBOP.

[IpenonaBarens: A IO. 3aBpaxHoB
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20.2. NpomexyToyHasa aTTecrauums

MpomexyToyHas aTTecTtaumsi N0 OUCUMMINHE OCYLLECTBMASAETCA C MOMOLUbI CnegytoLwmx
OLIEHOYHbIX CPeACTB:

1. aKk3ameHauuoHHble KM (ak3ameH — B 1 u 2 cemecTpax);

2. KypcoBble paboTbl, BblOpaHHble M3 npunaraemoro Hwxe cnucka. KaxabiM CTygeHTOM
BblOMpaeTcsa ogHa paboTa; nocrne ee BbINOfIHEHNS] B TEYEHNE BTOPOro CEMeCTpa Npou3BoanTCs
ee 3awmrta. 3awuTa COCTOMT M3 AoKnada O BbINOMIHEHHOM paboTe (SKCNepuMeHTe U ero
pesynbtatax), a Takke W3 OTBETOB CTyAEHTa Ha BOMPOCbI MPUEMHON KOMMUCCUWN UIK
npvHMMatloLWero aTrectaumio npenogasaTtens. HeobxogmMmbiM ycrnoBveM Jonycka CTygeHTa K
3awmnTe SBMSIETCS  pyKonucb, oOdOpMAEHHast C  y4eToM aKynbTEeTCKMX MEeTOL4MYECKMX
pekoMeHaaunn.

Mpumepbl ak3ameHaunoHHbIX KUM

1 cemecTp.
«YTBEPXAIO»
3aBenyrommi kadeapoit ooieii 1 HeOPraHUIECKONW XUMUHU
J.X.H. po. B.H. Cemenos

Hanpasaenne noaroroBku / cnenquaiabHoctb 04.05.01 — Xumus
(PyHnaMeHTANbHAS XUMUS B TPO(DECCHOHAIBLHOM 00PA30BAHNH )

JucumnianHa b1.0.09 — Heopranuyeckasi XUMHs
dDopma o0ydyeHust OYHas

Bup xontpoas 3K3aMeH, 1 cemectp

Buj arrecranmuu IIPOMEXYTOUHAsA

KonTponsHo-n3MepuTeIbHbII MaTeprai Ned

1. Xumuyeckass kuHeTuka. dopmanpHas KMHETHKAa W y4YE€HHE O MEXaHU3MaxX XMMHYECKHX peakiuil. CKopocTh
XUMHUYECKOM peakuu: cpeiHsas U UCTUHHAs (MTHOBEHHAs).

2. CnuH u cniuHoBoe KkBaHToBOe uucio. Ilpuniun Ilaynu. MHorosnexkTpoHHble aToMbl. [lpaBuia 3amoiaHeHHS
aTOMHBIX opOuTanedi, npaBuiaa ['yama u KieukoBckoro. OcCoOSHHOCTH TOBEIEHUS BBICIINX YHEPreTUUYCCKHUX
YPOBHEH TSKENBIX JIEMEHTOB.

IIpenonaBarens: A IO. 3aBpaxxHoB

2 cemecTp «YTBEPXJIAIO»
3aBeyroNIHi kadeapoii o01eil 1 HeopraHM4IeCKOH XUMUN
J.X.H. TIpo(. B.H. Cemenosn

Hanpassenue noarorosku / cnenuajibiocts 04.05.01 — Xumus
(DyHnaMeHTANIbHAS XUMUS B TPO(DECCUOHAILHOM 00PA30BAHNH )

JucumnianHa b1.0.09 — Heopranuyeckass XUMHs
dopma o0ydeHust O4Has

Bup xontpoas 3K3aMeH, 1 cemectp

Bun aTrrecranuu IIPOMEXYTOYHAS

KoHTponsHO-n3MepuTeapabiid MaTepuan Ne 20

1. OkucnuTenbHO-BOCCTAHOBUTENIbHBIE pPEaKIMHU. Peaknuu ¢ ydacTueM 3JEKTPOJOB. DIEKTPOIHBIN
MOTeHIMal. BogopoaHbIil 3EKTPO U €ro YCTPOMCTBO.

2. bunapubie coenuHeHus. OKCHIBI KaK XapaKTEpUCTHUECKUe coefquHeHusi. CpaBHEHHE (U3UYECKUX U
XUMUYECKHX CBOMCTB BBICIIMX OKCHIOB IPH M3MEHEHHMM MOPSIKOBOrO HoMmepa anemeHTa. Hampumep,

CpaBHEHHE CBOWCTB B pany
Na20, MgO, Al;Os3, SiO», P20s, SOz u C1207 (okcuast aemerToB oaH0ro nepuoa [1C) uiu B psay COg,
SiO, ..., PbO2 (oxcuusl anemenToB oaHoi rpynmsl [1C).

3. Cepa. Amnotporust u nosmmmopdusm cepel. dazoBas nuarpamma cepbl. BomopoaHbie coeanmHEHUS:
CEpOBOJIOPOA U CyNb(aHbI.
[IpenonaBatensp: A 1O. 3aBpaxHoB
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Tpe6oBaHVsA K BbINOMHEHUIO 3a4aHWI, WKambl M KPUTEPUN OLEHNBAHWS
[ns oueHuBaHWs pe3ynbTaToB O0Oy4YeHWs Ha 3K3aMeHe WCMOoMNb3ylTca crneaylowme

NnoKasaTesin.

- BaeHWe TMOHATUMMHBIM annapaTtoMm Kak obLlen, Tak U HeopraHM4yeckom Xumum

(TeOpeTVI‘-IeCKVIMI/I OCHOBaMin E,I/ICLI,I/II'IJ'II/IHI:I),

- CNOCOOHOCTb WNMCTPUPOBaTbL OTBET NpuMepamu, akTaMmu, AaHHbIMUM HayYHbIX

nceneaoBaHun,

- NMPUMEHATbL TeopeTU4eCKne 3HaHUA ONA pelleHUA NpakTU4eCKMxX 3adad rno TemMam,

npueedeHHbIM B 1. 19.

- 3HaHWe COBpPeMEeHHOro cyHaameHTa B 06nacTu HeopraHM4Yeckom XMMUM U NOCNEOHMX

JOCTUXEHUN B 3TOW 00nacTn XMmMun.

KpuTepun oLeHnBaHUSA KOMMNETEHL M

YpoBeHb
chopMmnpoBaHH
oCTU
KOMNETEHLN

LLikana oueHok

lNonHoe  cooTBeTCTBME
NnepeYvnCrieHHbIM KpUTEPUSM.
OOyvalowmnca B MonMHOM Mepe  Bnageetr  MNOHATUAHBLIM
annapatomM o0Len n HeopraHN4YeCckon XMMmMm (TEopPEeTUYECKUMMU
OCHOBaMW OWCUMMNMNHBI), COCOBEH  WNNIOCTPUPOBATL OTBET
npumepamn, aktamn, OaHHbIMM HaydHbIX WUCCNegoBaHUMN,
NPUMEHATb TEOpEeTUYECKNE 3HAHUS ONA peLleHnss NPaKTUYeCcKnx
3aga4 u3 obnactM OcHoB OOLlen XxuMuKM, a Takke 3agad
HEOPraHM4YecKoro CuHTe3a WU OueHkM 0as3oBbiX CBOWCTB
HeopraHN4Yecknx COeaNHEeHWUN.

oTBeTa o6yqa+ou4er00ﬂ BCEM

[NoBbILWEHHbIN
YPOBEHb

OT1nnyHo

OTBET Ha  KOHTPOSIbHO-U3MEpPUTENbHbLIA  MaTepuan  He
COOTBETCTBYET OAHOMY M3 MepeYnUCrieHHbIX NokasaTenen, HO
obyvatowniica gaeT npaBunbHble OTBETbl HA AOMOMNHUTENbHbIE
BOMpoCbl. HegocTaTouHO OEMOHCTPUPYET YMEHUe MNPUMEHSTb
TeopeTMyeckne  3HaHuUS  ONS pPelleHuMsl  CUMTyaLMOHHbIX
NpakTUYeCcKNX 3aaad.

BasoBbin
YpOBEHb

XopoLlo

OtBeT Ha  KOHTPOSNbHO-U3MEPUTENbHLIN  MaTepuan  He
COOTBETCTBYET ABYM U3 NEPEYUCIIEHHbIX NOKa3aTenen. 3HaHne
OCHOBHOIO yyebHoro marepuvana, npeaycMOTPEHHOIO
nporpamMmmMon; OTBET HenosHbIn, 6€3 060CHOBaHWI, 06 BACHEHNN,
C owwnbkamu, KoTopble YCTPAHAKTCA MO LOMOMHUTENbHbLIM
BOMpoOcaMm npenogaBaTens.

NoporoBbii
YPOBEHb

Yposnetsopute
NbHO

OTBET Ha  KOHTPOSMbHO-U3MEPUTENbHBIM  MaTepuan  He
COOTBETCTBYET MObLIM TPEM U3 NEPEUNCIIEHHBIX MOKa3aTenen.
3HaHMs  HecucTemMaTuyeckue, OTPbIBOYHbIE; B OTBETax
aonyuweHbl rpybble, npuHUMNUanbHble OLWMOKW, KOTOpble He
YCTPaHSATCA NOcne HaBOASALLMX BOMPOCOB Npenogasarens.

HeynosneTtsop
UTENbLHO

3adaHus npusedeHHbIX 8 3akr4yumernibHolU Yacmu pasdena 20.1 mecmos
peKkoMeHOYHMCS K UCMO0Ib308aHUI0 Mpu rnposedeHuU GuagHOCmuUYecKux pabom ¢ uesbio
OUEHKU 0CmamoYHbIX 3HaHUU o pe3yrbmamam 0C80eHUs1 daHHOU OUCUUMITUHBbI
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TpeboBaHus K BbINONMIHEHUIO 3afaHUMW, LWKanbl W KpUTepuu oOueHuBaHuMA (AnA
NPOMEXYTOYHOM aTTecTaLum — OLleHMBaHUUN KypCOBOW paboThbl)

[Ans oueHuBaHMa pesynbTaTtoB OOy4YeHUA npu oyeHusaHuu Kypcoeoli pabomsbli
NCNOSb3yHTCS cnegytoLlime nokasatenu:

- YMEHMe NfiaHMpoBaTb IKCMNEPMMEHT MO 3a4aHHON TeMeE;

- BNnageHne TeXHUKOW 3KCNepvMeEHTa U CMNOCOBHOCTBIO ee NPUMEHUTb AN1S AOCTUXKEHUSA
pe3ynbTaToB Mo BblIGpaHHOM TeMe

- CNOCOBHOCTL rpamMoTHOM 06paboTkn (B TOM 4ucne, U MatemaTudeckon obpaboTku)
NoNyYeHHbIX pe3ynbTaToB,

- YMEHVE U3MNOXUTb MOSTyYeHHble pesynbTaTbl Kak B Buae pykonucu (oopmieHHon
cornacHo gakynbTeTckum TpeboBaHUAM), Tak U B BUAE YCTHOrO AOKMaga, UNoCTPUPOBAHHOMO
KOMMbIOTEPHOW Npe3eHTauunen,

- BNageHne rpaMoTHOM peybto cneumanucta B 06nactm HeopraHM4eCckom XMMmmnm,

- CMNOCOBHOCTb PaMOTHO OTBeYaTb Ha BOMPOCbI W BECTU KOPPEKTHYIO Hay4HYHO
AncKyccuio npm obcyxaeHnn pesynbTaToB paboTbl.

Tembl KypcoBbIX paboT BblOGMpaloTCca U3 crnegylowero nPUMEPHOro Crnmcka, KOTOopbIn
MOXeT OblTb pacluMpeH Nno WHUUMATMBE KypaTopa wnu cTyaeHta (npu oba3aTtenbHOM
cornacoBaHun ¢ KypaTtopom).

1. WccnepoBaHue paBHoBecusi auccoumnaumun. OnpegeneHne pKa cnaboit KMCNoThI.
(Llenb paboTbl: onpedenntb KOHCTaHTy AuccouMaumu  KUCNOTHO-OCHOBHOTMO
MHAMKaTopa B BOOHOM pacTBOpeE.)

2. CnektpodoTOMeTpuyeckoe WcCrnegoBaHNE KUHETUKM  peakuum  pasroXeHust
TUOCEPHOW KUCIOThI

3. WccnepoosaHne paBHOBECUA MeXAy XMAOpUOHO-anKoronaATHbIM W rmapaTHbIM
komnnekcamu kobansTa (ll) B BOOQHO-CNMPTOBOM pacTBope

4. KuHeTunka peakumym BOCCTaHOBIIEHUSA MOAAT-UOHA r’MAPOCYNbUT-MOHOM B BOOHOM
pacTteope (peakuus JlaHgonbTa)

5. CnHTe3d okcanatHblx komnriekcoB xenesa () n kobanbta (lll) n un3ayyvyeHue
KMHETMKN UX pacnaga B BOOHOM pacTBope

CnHTEe3 aMMUHO-XNopuaHbIX Komnriekcos kobanbsTa (111)
KomnnekcoobpasoBaHne MOHOB antoMUHUS C OPraHUYeCKMMM firaHgamm

XNMUYECKMI ra3oBbI TPAHCNOPT rannusa

© © N o

Mony4eHune n pasgeneHne coeanHeHUn NaHTaHoOao0B

10.CuHTe3 TeTpaxnopuga onosa

11.CuHTe3 xnopmngoe noga

12.CuHTE3 Xnopmnaos cepbl

13.PaccnoeHune B cucteme «Boga — U30nponaHon — TeTpaxnopug yrnepoga»

OnucaHue paboT, BKMOYasi pekoMeHOauuMu Mo TEXHUKE XUMUYECKUX SKCMEPUMEHTOB,
NpUBOAMTCSA B crieqytoLemM y4ebHoOM nocobum — npakTukyme.

HaymoB A. B., 3aBpaxHoB A. [O. lNpakTnkym no HeopraHudeckon xummuun. M3bpaHHble
paboTbl: Yueb. nocobue ons By3oB. — BopoHex: U3a. noom BopoHexck. yH-Ta, 2023. — 104 c.
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KpVITepI/IVI OLleHMBaHUS KOMMETEHL MM

YpoBeHb
chopmupoBaHH
ocTH
KOMMNEeTEHUNN

LLikana oueHoK

lNonHoe  cooTBeTCTBME
NnepeYvYncreHHbIM KpUTepusim:
- obyyarowminca B NOMHOM Mepe NpPoaeMOHCTPUpoOBan yMeHue
nnaHMpoBaTb 3KCNEPUMEHT Mo 3agaHHON TeMe;

- B XOf€ aKcnepumeHTansHon paboTtel nog HabnoaeHem
KypaTopa nokasan Heobxoaumoe BnageHue TeXHUKOM
aKCrnepuMeHTa 1 CnocoBHOCTLIO ee NPUMEHUTb ANt LOCTMKEHUS
pe3ynbTaToB Mo BbiIOpaHHOM Teme

- NOATBEPANN CNOCOBHOCTL rpaMoTHOM 06paboTkM (B TOM
yucne, n matematTmyeckon obpaboTkM) NonyyYeHHbIX
pe3ynbTaTos,

- MOSTHO U3NOXWUN pe3ynbTaTbl paboTbl B BUAE pyKONUCK
(odbopmneHHon cornacHo akynbTeTCKMM TpeboBaHMAM),
COCTaBUIT KOMMbIOTEPHYIO NPe3eHTaUmo CBOero Aoknaaa,

- Ha caMOM [0oKnaae NpoaeMOHCTpUpoBan BnageHne
rPamMoTHOM peybio cneumanncTa B 06nactv HeopraHmy4eckom
XUMUN,

- F[PaMOTHO OTBeYarn Ha Bonpocbkl KoMuccum (Mnm
NpVYHMMAaloLLEro npenoaasaTens),

- BEJ1 KOPPEKTHYIO Hay4HY0 ANCKYCCUIO NPy 06CyXaeHnn
pe3ynbTaToB paboTbl.

oTBeTa obyuarowerocs BCEM

[1oBbILLEHHbIN
YypOBEHb

OTtnuyHo

3awmTta KypcoBow paboTbl He COOTBETCTBOBana OAHOMY W3
MepeyvncrieHHbIX MokasaTenen, HO obyyarowuncs gasan
npaBunbHble OTBETbl Ha OOMNOMHUTENbHbIE BOMPOChbl. CTyAeHT
HeJOCTaTOMHO NPOAEMOHCTPUpPOBan CrnocobHOCTb B YCTHOM
N3noXxeHnn martepuana (BpemMss OT BpPeMeHW nonb3oBasncs
KOHCMNEKTOM KypCOBOW paboThl).

BasoBbin
YPOBEHb

XopoLwuo

OTBET Ha  KOHTPONIbHO-U3MEPUTENbHBLIM ~ MaTepuan  He
COOTBETCTBYET ABYM M3 NEPEYUCIIEHHbIX NOKasaTenen. 3HaHne
OCHOBHOIrO Martepuana KypcoBoW paboThl ObIO B Npedenax
NpeayCMOTPEHHOMO NMPOrpaMmMon; HO OTBET Obi HEMOMHbIN, 6e3
oboCcHOBaHUN, obbsicHeHMN, c oLumodkamu, KOoTopble
YCTPaHSIOTCA MO AOMONHUTENBHBLIM BONpPOCaM npenogasaTens.
Cnabo passutaa peyb. MaTtepuan GonblUyl0 YacTb BPEMEHU
3a4nTbIBaAsNICA NO KOHCMEKTY.

NoporoBbii
YPOBEHb

Yposnetsopute
NbHO

OTBET Ha  KOHTPONbHO-U3MEPUTENbHbIMN  Matepuan  He
COOTBETCTBYET NM0ObIM TPEM U3 NEpPEYNCEHHbIX NOKasaTenen.
3HaHMA  HecucTemMaTuveckMe, OTpPbIBOYHbIE; B  OTBeTax
AonylweHbl rpyoble, NpUHUMNManbHbIe OLIMOKK, KOTOpble He
YCTPaHSATCA NOCNe HaBoAALLMX BONPOCOB NpenoaasaTens.
OtcyTtctBMe xoTa Obl OOHOMO M3 Crieayrwmnx HeobxoammbixX
yCrnoBMWIK gonycka K 3awumre:

1. OTCcyTCTBME pesynbTaToB paboThl.

2. HenpepocTtaBneHne oopMIIEHHOIrO PYKONUCHOIO TeKCTa

3. OTcyTcTBUE (harina KOMNbIOTEPHOW Npe3eHTaumn.
(MocnepHee TpeboBaHMe He ABNSeTcs o0bA3aTenbHbIM AN
NPeMMyLLIECTBEHHO TEOPETUYECKUX TEM KYPCOBbIX paboT.)

HeynosneTtsop
UTernbHO
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TpeboBaHWst K BbINONTHEHUIO 3a4aHWN, LWKamNbl U KPUTEPUM OLEHUBaHUSA (AN NPOMEXYTOYHON
aTTecTauumn — OLeHNBaHNN KypcoBOM paboThl)

[Ans oueHuBaHMa pesynbTaTtoB OOy4YeHUA npu oyeHusaHuu Kypcoeoli pabomsbli
NCNOSb3yHTCS cnegytoLlime nokasatenu:

- YMEHMe NfiaHMpoBaTb IKCMNEPMMEHT MO 3a4aHHON TeMeE;

- BNnageHne TeXHUKOW 3KCNepvMeEHTa U CMNOCOBHOCTBIO ee NPUMEHUTb AN1S AOCTUXKEHUSA
pe3ynbTaToB Mo BblIGpaHHOM TeMe

- CNOCOBHOCTL rpamMoTHOM 06paboTkn (B TOM 4ucne, U MatemaTudeckon obpaboTku)
NoNyYeHHbIX pe3ynbTaToB,

- YMEHVE U3MNOXUTb MOSTyYeHHble pesynbTaTbl Kak B Buae pykonucu (oopmieHHon
cornacHo gakynbTeTckum TpeboBaHUAM), Tak U B BUAE YCTHOrO AOKMaga, UNoCTPUPOBAHHOMO
KOMMbIOTEPHOW Npe3eHTauunen,

- BNageHne rpaMoTHOM peybto cneumanucta B 06nactm HeopraHM4eCckom XMMmmnm,

- CMNOCOBHOCTb PaMOTHO OTBeYaTb Ha BOMPOCbI W BECTU KOPPEKTHYIO Hay4HYHO
AncKyccuio npm obcyxaeHnn pesynbTaToB paboTbl.

Tembl KypcoBbIX paboT BblOGMpaloTCca U3 crnegylowero nPUMEPHOro Crnmcka, KOTOopbIn
MOXeT OblTb pacluMpeH Nno WHUUMATMBE KypaTopa wnu cTyaeHta (npu oba3aTtenbHOM
cornacoBaHun ¢ KypaTtopom).

1. WccnepoBaHue paBHoBecusi auccoumnaumun. OnpegeneHne pKa cnaboit KMCNoThI.
(Llenb paboTbl: onpedenntb KOHCTaHTy AuccouMaumu  KUCNOTHO-OCHOBHOTMO
MHAMKaTopa B BOOHOM pacTBOpeE.)

2. CnektpodoTOMeTpuyeckoe WcCrnegoBaHNE KUHETUKM  peakuum  pasroXeHust
TUOCEPHOW KUCIOThI

3. WccnepoosaHne paBHOBECUA MeXAy XMAOpUOHO-anKoronaATHbIM W rmapaTHbIM
komnnekcamu kobansTa (ll) B BOOQHO-CNMPTOBOM pacTBope

4. KuHeTunka peakumym BOCCTaHOBIIEHUSA MOAAT-UOHA r’MAPOCYNbUT-MOHOM B BOOHOM
pacTteope (peakuus JlaHgonbTa)

5. CnHTe3d okcanatHblx komnriekcoB xenesa () n kobanbta (lll) n un3ayyvyeHue
KMHETMKN UX pacnaga B BOOHOM pacTBope

CnHTEe3 aMMUHO-XNopuaHbIX Komnriekcos kobanbsTa (111)
KomnnekcoobpasoBaHne MOHOB antoMUHUS C OPraHUYeCKMMM firaHgamm

XNMUYECKMI ra3oBbI TPAHCNOPT rannusa

© © N o

Mony4eHune n pasgeneHne coeanHeHUn NaHTaHoOao0B

10.CuHTe3 TeTpaxnopuga onosa

11.CuHTe3 xnopmngoe noga

12.CuHTE3 Xnopmnaos cepbl

13.PaccnoeHune B cucteme «Boga — U30nponaHon — TeTpaxnopug yrnepoga»

OnucaHue paboT, BKMOYasi pekoMeHOauuMu Mo TEXHUKE XUMUYECKUX SKCMEPUMEHTOB,
NpUBOAMTCSA B crieqytoLemM y4ebHoOM nocobum — npakTukyme.

HaymoB A. B., 3aBpaxHoB A. [O. lNpakTnkym no HeopraHudeckon xummuun. M3bpaHHble
paboTbl: Yueb. nocobue ons By3oB. — BopoHex: U3a. noom BopoHexck. yH-Ta, 2023. — 104 c.
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KpVITepI/IVI OLleHMBaHUS KOMMETEHL MM

YpoBeHb
chopmupoBaHH
ocTH
KOMMNEeTEHUNN

LLikana oueHoK

lNonHoe  cooTBeTCTBME
NnepeYvYncreHHbIM KpUTepusim:
- obyyarowminca B NOMHOM Mepe NpPoaeMOHCTPUpoOBan yMeHue
nnaHMpoBaTb 3KCNEPUMEHT Mo 3agaHHON TeMe;

- B XOf€ aKcnepumeHTansHon paboTtel nog HabnoaeHem
KypaTopa nokasan Heobxoaumoe BnageHue TeXHUKOM
aKCrnepuMeHTa 1 CnocoBHOCTLIO ee NPUMEHUTb ANt LOCTMKEHUS
pe3ynbTaToB Mo BbiIOpaHHOM Teme

- NOATBEPANN CNOCOBHOCTL rpaMoTHOM 06paboTkM (B TOM
yucne, n matematTmyeckon obpaboTkM) NonyyYeHHbIX
pe3ynbTaTos,

- MOSTHO U3NOXWUN pe3ynbTaTbl paboTbl B BUAE pyKONUCK
(odbopmneHHon cornacHo akynbTeTCKMM TpeboBaHMAM),
COCTaBUIT KOMMbIOTEPHYIO NPe3eHTaUmo CBOero Aoknaaa,

- Ha caMOM [0oKnaae NpoaeMOHCTpUpoBan BnageHne
rPamMoTHOM peybio cneumanncTa B 06nactv HeopraHmy4eckom
XUMUN,

- F[PaMOTHO OTBeYarn Ha Bonpocbkl KoMuccum (Mnm
NpVYHMMAaloLLEro npenoaasaTens),

- BEJ1 KOPPEKTHYIO Hay4HY0 ANCKYCCUIO NPy 06CyXaeHnn
pe3ynbTaToB paboTbl.

oTBeTa obyuarowerocs BCEM

[1oBbILLEHHbIN
YypOBEHb

OTtnuyHo

3awmTta KypcoBow paboTbl He COOTBETCTBOBana OAHOMY W3
MepeyvncrieHHbIX MokasaTenen, HO obyyarowuncs gasan
npaBunbHble OTBETbl Ha OOMNOMHUTENbHbIE BOMPOChbl. CTyAeHT
HeJOCTaTOMHO NPOAEMOHCTPUpPOBan CrnocobHOCTb B YCTHOM
N3noXxeHnn martepuana (BpemMss OT BpPeMeHW nonb3oBasncs
KOHCMNEKTOM KypCOBOW paboThl).

BasoBbin
YPOBEHb

XopoLwuo

OTBET Ha  KOHTPONIbHO-U3MEPUTENbHBLIM ~ MaTepuan  He
COOTBETCTBYET ABYM M3 NEPEYUCIIEHHbIX NOKasaTenen. 3HaHne
OCHOBHOIrO Martepuana KypcoBoW paboThl ObIO B Npedenax
NpeayCMOTPEHHOMO NMPOrpaMmMon; HO OTBET Obi HEMOMHbIN, 6e3
oboCcHOBaHUN, obbsicHeHMN, c oLumodkamu, KOoTopble
YCTPaHSIOTCA MO AOMONHUTENBHBLIM BONpPOCaM npenogasaTens.
Cnabo passutaa peyb. MaTtepuan GonblUyl0 YacTb BPEMEHU
3a4nTbIBaAsNICA NO KOHCMEKTY.

NoporoBbii
YPOBEHb

Yposnetsopute
NbHO

OTBET Ha  KOHTPONbHO-U3MEPUTENbHbIMN  Matepuan  He
COOTBETCTBYET NM0ObIM TPEM U3 NEpPEYNCEHHbIX NOKasaTenen.
3HaHMA  HecucTemMaTuveckMe, OTpPbIBOYHbIE; B  OTBeTax
AonylweHbl rpyoble, NpUHUMNManbHbIe OLIMOKK, KOTOpble He
YCTPaHSATCA NOCNe HaBoAALLMX BONPOCOB NpenoaasaTens.
OtcyTtctBMe xoTa Obl OOHOMO M3 Crieayrwmnx HeobxoammbixX
yCrnoBMWIK gonycka K 3awumre:

1. OTCcyTCTBME pesynbTaToB paboThl.

2. HenpepocTtaBneHne oopMIIEHHOIrO PYKONUCHOIO TeKCTa

3. OTcyTcTBUE (harina KOMNbIOTEPHOW Npe3eHTaumn.
(MocnepHee TpeboBaHMe He ABNSeTcs o0bA3aTenbHbIM AN
NPeMMyLLIECTBEHHO TEOPETUYECKUX TEM KYPCOBbIX paboT.)

HeynosneTtsop
UTernbHO
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JIUCT COIJIACOBAHUM

PABOYAS ITPOTPAMMA YUEBHOU JIUCLIUITJIMHBI

Hanpasienue/cnenuajJibHOCTb: 04.05.01 dyHOameHTanbHasa v NpyknagHas Xmmus

Jucuuninna b51.0.09 — Heopranuueckasi XuMust

IMpoduiab NOATOTOBKH
dyHaameHTanbHas Xmmusa B npogeccnoHaribHoM o6pasoBaHnn

®opma o0yueHHs: JHEBHOE O4YHOE 00yueHHe

VYueOHBbIil TOd; 2022-2023

OTBeTCTBEeHHBI UCIOJHUTEb:

3aBeayronuii kadeapoit ooIIel 1 HEOPTaHUICCKOU XUMHUH mpod. Cemenon B. H.
HUcnoanurenn:
[Ipodeccop kadenpsl oOIIIeH U HEOPraHHUECKONH XUMUU 1.x.H. 3aBpaxHoB A.IO.
. 20__
COT'JTACOBAHO
Kyparop OOII BIIO
TI0 HAIIPaBJICHUIO/ CHELIUAIBHOCTH .20
noonucy pacuughposxka noonucu
3aB.otaenom oociyxkusanus 3Hb .20
noonucy pacuughposxka noonucu

[Iporpamma pexkomennoBana: HMC xumnueckoro dakyiasrera BI'Y «19.05.2022», npoToxoi Ne3
(Haumenosanue axyrbmema, CMpYKmMypHo2o n00pasoeenus,)
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