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PABOYASA NPOMPAMMA YYEEHOW AUCLUUNINHbBI
B1.0.09 — HeopraHnyeckasa xmmums

1. Kog 1 HaumeHoBaHMe HanpaBreHusi NoAroToBKu/cneunanbLHOCTH:

04.05.01 dyHOaMeHTanbHasa U npyuknagHas xmmMmmg

2. Npocdunb nogroTroBku/cneumanusayms:

dyHaameHTanbHas Xumusi B npodeccroHanbHoOM 06pasoBaHum

3. Ksanudumkauma BbinyckHuka: Xvmuk. [NpenogaBaresib XuMmnm

4. dopma obyyeHuna: O4vHas

5. Kachenpa, oTBevarLwan 3a peanmsaumio QUCLUUNIINHDbI:

kadeapa obLien 1 HeopraHMYECcKon XuMum

6. CocTtaBuTenu nporpaMmmbil:
3aBpaxHoB AnekcaHap KOpbeBuY, JOKTOP XMMUYECKUX HAYK, JOLEHT

7. PekomeHaoBaHa: HMC xumunyeckoro dpakynsteta ot 11.04.2024 npotokon Ne 4

8. YuebHbIN roa: 2024/2025 Cemectp(bl)/Tpumectp(bl): 1, 2




9. Uenu n 3apgaum y4e6HOM AUCLIMNIIUHDI

Llensimu oceoeHusi y4ebHOoU OucyurniauHbl S611siomcs:
— nokasaTb pOSflb HEOPraHN4YeCKON XMMUM B CUCTEME HayK,
—paTb npeacraBneHve o6 OCHOBHbIX CBOWMCTBax WM MeTodax WCCNeaoBaHWs HeopraHWYeckux
coeVHEHUN,
— Hay4uTb MCMNONb30BaTb 3fieMeHTapHbIN 6a3nc 3aKOHOB U MOHATUIN hr3nmdeckorn Xummn (0B6bIMHO 3TOT
©asnc HasbiBaeTCs O6LWENn XumMmen), YTo HeobXoauMOo AN YCBOEHUS U MHTepnpeTauumn yrinyGrneHHbIX
3HaHWI NO ApYyrum pasgenam xumun. Kpome Toro, B Lenv AUCLUUNIHBLI BXOOUT
— (bopMMpoBaHMe Yy CTYAEHTOB-XMMWKOB MpeAcTaBneHms o6 OcHoBax M OCOOEHHOCTAX KaK LUMPOKO
ncnonb3yemblx, Tak 1 cneyndguyecknx cnocobax cCMHTE3a HEOPraHMYEeCKMX BELLECTB; Cnocobax OYMCTKU
COEANHEHUIN N NONYYEHUS BELLECTB 0COBOM YNCTOTDI.

3adayu y4ebHoU OUCYUMNIUHBI:

— U3y4YeHUe OCHOBHbIX 3aKOHO08 0bwell (meopemu4yecKue 0CHO8bI) U Heop2aHU4YeCKoU XUMuU;

— ¢hopmuposaHue MMOHUMaHUsi ceolcme arieMeHmo8 U obpasyembix UMU CcOeOUHeHUU Ha
OCHoge rorioxeHuli obwel xumuu. B ocHogy rnonoxeH [Nepuoduyeckull 3aKoH, Kak OCHoga
Xumuyeckol cucmemamuku. Paccmampueaemcs Knaccugukauyusi XUMUYECKUX 371eMeHmos,
rnpocmbix, GUHaPHbLIX U CIIOXHbIX XUMUYECKUX coeduHeHul. [Jaemcs obwas xapakmepucmuka
epynn anemeHmos lNepuoduyeckol cucmemsl. YI3yyaromces ocobeHHOCmMuU XUMUU KOHKPeMHbIX
arieMeHmos U ux Haubonee eaxHbix coeduHeHul. Cepbe3Hoe 8HUMaHue ydesrsiemcss Xumuu
paduoakmueHbIX U CUHMEe3UPOBaHHbIX 3/IeMEeHmMo8. Yoenaemcss 8HUMaHUe U3yqeHuro rnymed
paszsumusi HeopaaHu4eckoU xumuu, rnpobreme fosly4eHUsi HO8bIX HeOp2aHUYeCKUX eeuecms ¢
3apaHee 3alaHHbIMU cgolicmeamu (ros1yrnpo8odHUKU, Heop2aHU4YecKue noaumeps! U m.n.).

10. MecTo y4ye6HOM ancuMnnuHbI B cTpykType OOI:

B1.0. — obsasaTensHasa YacTb 6a30BOM AUCUMUMIIVHGI

11. MnaHupyemMble pe3ynbTaTbl OGy4YeHUsi MO AUCUUNIIMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEHLMAMU) U UHAUKATOPaMU UX [OCTUXKEHUA:

Kog HassaHue Koa( WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHus
KoMneTeHumu bl)

OrK-1 CriocoOHOCTh OlK- | Cucremarusupyer u | 3HaTb: Kputepun CaMOnpoun3BOSbHOIO
aHAJIU3UPOBATh U 1.1 | aHanu3upyeT pe3yJbTaThl | XMMUYECKUX peakumil B pasnnyHbIX cMcTeMax
HHTEPIPETHPO- XAMHYIECKHX YmeTb: MMNaHupoBaTb  3KCMEPUMEHT  TaKuM
BaTh PE3yJIbTATHI 9KCIICPUMEHTOB, obpasom, 4TOObl U3BMEYL U3 HEr0 MaKCUMyM

XUMHUYECKUX HaOIromeHuii, a  Takxke | MHopMaLun
9KCIIEPHUMEHTOB, Pe3yIbTATHI pacueroB | BnapeTb: OCHOBHbIMM npuemMamMu 06paboTku
HaOIIOAEHUI 1 CBOICTB BEIIECTB U | pes3ynbTaToB 3KCNepuMeHTa

U3MepeHuit MaTepuanoB

OrlK- | Mpennaraer

1.2 | uHTepIpeTaIHIO
COOCTBEHHBIX
OKCIIEPUMEHTOB u
PacYETHO-TEOPETHICCKHIX
paboT ¢ UCHOIB30BAHUEM
TEOPETHYECKUX OCHOB
TPAJAUIMOHHBIX M HOBBIX
pas/iesioB XUMHUH

OlK- | ®opmysupyeT 3aKIFOUYCHHS
1,3 Y BBIBOJIBI 1O pe3yJibTaTam
aHasm3a JIUTEPATYPHBIX
JIQHHBIX, COOCTBEHHBIX
IKCIIEPUMEHTAIBHBIX u
PacYETHO-TEOPETHICCKHIX
pabor XUMHUYECKON
HANpPaBJICHHOCTH.




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: BbIMOSHUTL OCHOBHbIE paboThbl
0e30MacHOCTH nabopatopHoro NpakTnkyma no HeopraHN4ecKom
XUMHAYECKOTO 2.2. [IpoBomuT CHHTE3 BEMIECTB | XMMWUU
IKCTIEPUMEHTA, M MarepuanoB  pasHoii | BnageTb: OCHOBHbIMW MpuveMamy MonyvyeHus
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: npoBOoauTb pacyeTbl MO M3BECTHOMY
U3yUYCHUS anroputMy C MPUMEHEHUEM  KOMMbIOTEPHbIX
CBOICTB BEIECTB Hcnonb3yeT craHgapTHoe | NporpaMmma
U 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 MOArOTOBUTH 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.




MK-1 OOGecrieunBaer MK- OOGecrieunBaer coop | 3HaThb: OCHOBHbI€ NMOUCKOBbIE  CUCTEMBI,
coop  HayunoW, | 1.1 HAay4YyHOM, TEXHUYECKOW U | HaueneHHble Ha NouckK WUCTOYHUKOB
TEXHUYECKOH | MaTeHTHOW  WH(popMaiu, | Heobxoanmon Hay4HoOW MHdopMaLnK,
NaTeHTHOU HEeoOXOIMMOI IUIs pelieHus | BKMOYaloWen HaydHble CcTaTbW, nNaTeHThl WU
UHpOpMAaLHH, HCCJIeIOBATENBCKHX 3a/1ad MPOYYID Hay4yHyl0 UM  Hay4yHO-METOOUYECKYHO
HEOOXOTUMOMN TS nurtepartypy.
petieHust MK- Cocrasisier
uccnemoBarensck | 1.2 AHATUTHYECKIHA 0630p | YMeTb: nomnb3oBaTbCA  yKasaHHbIMW  Bbllle
MX 3a1a4 coOpaHHOH HAy4HOM, | CUCTEMaMW.

TEXHUYECKOW M NATEHTHOH

uHbopManuu no TemaTuke | BnageTb:  OCHOBHbIMW  HaBblkamu  cbopa

HCCIIEI0BATEIECKOTO Hay4HOW N Hay4YHO-MEeTOANYECKOWN nuTepaTypbl U

MpoeKTa HaBblkamy BbleneHns Haubonee 3Ha4YMMOWN
WHOpMaUMM  OANd  pelleHus  NnocTaBrieHHON
3agaum.

MK-2 Cnocoben MK- CriocoGeH  TPOEKTHPOBAaTh | 3HATb: OCHOBHbIE METOAbl CUHTE3a BaXKHEMLLNX
npoexTupoBath u | 2.1 HaIpaBJICHHBIN CHHTE3 | HEOpraHU4eCcKux coeanHeHumn
OCYIIECTBJIATH XHUMHYCCKUX COCZ[I/IHeHI/Iﬁ C
HaIpaBJICHHBIH 3a/IaHHBIM HabopoM | YMeTb: MPOBOANTL HEOPraHNYeCcKUin CUHTE3 nog
CHHTE3 CBOIfCTB B pamKax | pyKOBOACTBOM 0Ooriee OMbITHOrO HacTaBHWKA
XUMHYECKHX MOCTaBJICHHOH 3aa4yu (nabopaHTa, acnMpaHTa-KoOHCynbTaHTa u. T.4.)
COCIMHCHHIA c | MK-

MOJIE3HBIMH 2.2 Cnocoben  ocymectBiusath | BnagaeTb: OCHOBHbIMM HaBblkamy paboTbl B
CBOICTBAMHU IIOJ HaIPABJICHHBI CHHTE3 | rpynne crneymanmcToB-XmMnkoB

PYKOBOACTBOM XUMHYECKHUX  COEIUHECHUM

CIIcuajucra 10 3aJJaHuI0 CIcHuaIncTa

Oonee  BBICOKOM Oonee BBICOKOM

KBaTH(pHUKAIAN KBaTH(pHUKAIN

12. O6beM AUCUMNNUHBI B 3a4€THbIX eanHuuax/yac — 504/14.

Popma NPOMEXYyTOYHON aTTeCcTaLMnm (3avem/sk3amer) Ik3aMeH (1 n 2 cemecTp)

13. TpyaoemkocTb No Buagam y4yebHom paboTbl

TpyooemMKoCTb
Bug yuebHol paboTbl Bcero 1 Mo CeMGZCTpaM
Ne cemecTpa Ne cemecTpa
KoHTakTHasa pabota 304 152 152
Nekuyumn 118 50 68
npakTnyeckme
B TOM 4YMCheE:
nabopaTopHble 186 102 84
CamocTosiTensHas paborta 128 64 64
B Tom uncne: kypcoBas paborta
dopma NpoMeXyTO4HOM aTTecTaumm: 72 36 36
3K3ameH (72 4)
UToro: 504 288 252




13.1.

ConepmaHMe ANCUUNJIUHDI

n/n

HanmeHoBaHue
pasgena
ONCLUMMNUHBI

CopepxaHue pasgena AUCUUNIyHBbI

Peannsauus
pasgena
OUCLMMNINHBI C
NOMOLLIbHO
OHnaunH-Kypca,
QYMK*

1. llekuun

1.1

BeepneHne

dopMbl CyLLIEeCTBOBaHMS MaTtepuun. Xummyeckasi gopma
OBxeHus, ee ocobeHHocTn. OnpeneneHne xumun. 3agaydn
xumun. OBLwasa xummusa — TeopeTmdecknii PyHaaMeHT XMMUYECKON
HayKn. XMMUYECKUIN N PUNKO-XUMUNYECKNA METObI
nccnegoBaHus.

https://edu.vsu.ru/
course/view.php?
id=11068#section
2

1.2

Xumuyeckasi
amomMucmuka

ATOMHO-MOMeKynsipHaa Teopusi. XuMnyeckun anemeHT. [poctoe
BellecTBo. Annotponusa. [asoBble 3akoHbl. Yucno Asoragpo.
Monb. MonsipHast macca. CoBpeMeHHasi Xummuyeckasi aToMUCTUKa.
AToM, Monekyn, kpucTtann. MonekynspHass M HeMomnekynspHas
dopma kpuctannoB. [loHsaTME O ¢ha3e — HOCUTENe CBOWCTB
BewecTBa B  KpUcTanfax  HEMOSEKYNSIpHOW  CTPYKTYpbl.
XumMundeckoe coeauHeHune. CTpyKTypHble QOpMyIibl MOMEKYN W
KpUCTannoxmMmmyeckoe cTpoeHue Bellectea. CTexmomeTpuyeckmne
3aKOHbl U UX COBpeMeHHasa TpakToBka. CoeanHEeHUs NOCTOSIHHOTO
N nepemeHHoOro coctasa. Kpucrtannoxmmmyeckoe CTpPOeHWE W
cBoncTBa BelwecTBa. [loHATME O pJdediekTax KpucTannmnmyeckom
CcTpykTypbl. O6nacTb roMoreHHoOCTM a3 NepeMeHHOro cocTasa.

1.3

Xumnyeckas
TEpMOaVHaAMUKa

OCHOBbI TEPMOXMMUU. K30 - U SHOOTEPMUYECKNE peaKummn. 3aKkoH
JlaByasbe-Jlannaca. 3akoH [ecca. AQOWTUBHOCTb TEMSOBbIX
3(h(PeKTOB B MHOrocTagunHbIX npoueccax. TepMoanHaMmnyeckmne
CUCTEMbI: M30NMPOBAHHbIE, 3aKpbiTble, OTKpbITbie. N306apHbie 1
N30XOpHble npouecchl. TepMoavHaMuyeckas u TepmoxmmMumyeckas
cucTeMbl 3HAKOB. PYHKUMM COCTOSAHUSA. BHYTpeHHAA aHeprusa u
SHTanbnNusa. HTanbNWiHbIE Anarpammbl. Tennota u pabota, mx
B3auMMOCBSA3b. 1-0e Hayano TepMoguHaMuku. 3aKOH COXpaHeHus
3Heprun. KpuTepui HanpasrneHHOCTU XMMWYECKOro mnpouecca.
MpuHumn Beptno-TomnceHa, ero orpaHNYeHHOCTb.

OHTponMA cucTembl. 2-0e Hayano TepMoauHamukn. Poct
SHTPONUU — KPUTEPUI HaMpaBneHMs NpoLecca B U30NMPOBAHHbBIX
cuctemax. CtatucTnyeckasa nHTepnpeTaumst SHTPONuun.

OBuxyllas cuna npouecca B 3aKpbITbIX CUCTEMAX. JHTamNbMNUAHBINA
M SHTpPONWUIHLIN dpakTopbl. CBobGoaHass aHeprus [mMbbca, ee
YMeHbLUEHVE MPU CaMOMNpou3BOMbHBLIX Mpoueccax. CeobogHasi
aHeprusa Menbmronbua. CtaHgapTHas cBoboaHasa aHeprus. Mepa
YyCTOMYMBOCTM coeduHeHust. CBobogHas M CBA3aHHasi 3Heprus.
MakcumanbHas paboTta, coBepLUeHHasi CUCTEMOW.

https://edu.vsu.ru/
course/view.php?
id=11068#section
-6

1.4

Xumnyeckasa
KUHEeTUKa

CkopoCTb U MexaHusM Xxumuyeckonm peakunn. CKOpoCcTb U
KOHLUEHTpauus pearupylowmux BewecTB. 3akoH AeNCTBYIOLWUX
mMacc. MonekynapHocTb peakuun. [opsaok peakumm U MexaHusm
npouecca. JlumuTtupylowas cragus MHOTOCTaAMMHbBIX peakumm.
CkopocTb peakumu 1 TemnepaTypa. PacnpegeneHme monekyn no
aHeprmam  (MakcBenn, bBonbumaH). OHeprns  akTMBaumu.
AKTUBHbIA KOMMMeKc. YpaBHeHne AppeHuyca. OHepreTudeckui u
SHTPONUINHBLIV YNeHbl ypaBHeHns. Katanus. KatanusaTopbl.

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

15

Xumnyeckoe
paBHOBECUHE

O6patumble U HeobpaTumble npouecchl. CBA3b 0OpaTUMOCTU C
paBHoBecumeM. WCTMHHOE W noOXxHoe paBHoBecue. Kputepuu
YCTaHOBNEHUs1 paBHoBecust peakumn. CBA3b KOHCTaHTbl U
cBobogHOM aHeprum MMb6ca. PakTopbl, BMSOLNE HA NONOXEHNE
paBHoBecus. MpuHumn Jle-LWaTenbe. MeTepodasHbie paBHOBECHUS.
[aBneHne  HacbileHHoOro napa. [lpoueccbl  McnapeHus,
cybnumaumu, kunenus, nnaenexHusi. ®asoBas gnarpamma BoAbl.
MpaBuno a3 [wnbbca. TloHATME O  TepmoauHaMuke
HEepaBHOBECHbIX MPOLECCOB.

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

1.6

PactBopsbl

TepmoguHaAMUYECKUA N KMHETUYECKUIA acnekTbl (hopMUPOBaHUSA
pactBopoB. Cnocobbl BbIPAXXEHUS KOHLIEHTPALMKM pPacTBOPOB.

https://edu.vsu.ru/
course/view.php?
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PactBopeHne kak U3NKO-XMMUYECKUI npouecc. OHepreTuka
npouecca pactBopeHus. NoHsaTne 06 ngeansHoMm, pa3baBneHHOM
U peanbHoMm pacTBope. PacTtBopbl TBepable, XKugkue U
razoobpasHble.  TeBepgble  pacTBopbl.  [Bwxkywas  cuna
0obpa3oBaHMsa TBEpAbIX pPacTBOPOB. Tunbl TBEPObIX PacTBOPOB.
TeBepaple pacTBOpbl  3amelleHus. Ycnosusi  obpasoBaHus
HeopraHM4yeckMx TBepAblX pacTBOpPOB 3amelyeHus. [lpouecchl
yrnopsiiodeHns B TBepAblX pacTBopax. TBepable pacTBOpbl
BHEeApEHMS, BblUMTAHMS.

Teopus anekTponuTuyeckon amccoumauunn. CteneHb 1 KOHCTaHTa
anccoumaummn. 3akoH passegeHus Octeanbga. OCHOBbI Teopuu
CUMbHbIX 3NEKTPONMTOB, 0bpasoBaHMe MOHHLIX nap. Kaxyuiasacs
cTeneHb auccoumnaumn. AmdoTepHble ANEKTPOSIUTHL.
Onccoumaumss  MHOFOOCHOBHBIX  KWUCIIOT, MHOTOKUCITOTHbIX
OocHoBaHu®, cornen. CoBpeMeHHbIE TEOPUU KUCIIOT M OCHOBAHWMNA.
ConbBocuctembl. [1pOTOHHast u 3anekTpoHHas Teopun. WoHHOe
npou3BegeHne Boabl. BopgopoaHbi nokasatenb. KucnoTtHo-
OCHOBHble WHAMKATOPbl. VIOHHbIE B3aUMOAEWCTBUSI B KUOKMX
pactBopax. OBMeHHble peakunn mexay umoHamu. ObpaTumbie ©
HeobpaTuMble npouecchl. Peakumn HeWTpanusauum v rugponmsa.
CTteneHb 1 KOHCTaHTa ruaponmsa. lNponssegeHne pacTBOPMMOCTH.
Knokve pacTBopbl. Mpupoaa Xnakoro COCTOSIHUA.
KonnuratuBHble cBoWcTBa wAaeanbHbIX pacTBopoB. [laBneHue
napa. 3akoH Payns. Kpuockonua wn abynnuockonmsa. Ocmoc.
OcmoTuyeckoe gasneHme. OcMoTnyecknit 3akoH BaHT - Nodda.
OKncnNUTEnNbHO-BOCCTAHOBUTENBHBIE  peakunn. HanpaBneHHOCTb
npoLeccoB, CBSA3@HHbIX c nepepaven 3MNEKTPOHOB.
ONEKTPOXMMUNYECKUIN PSIA HanpshkeHWn. PaBHOBecue Ha rpaHule
meTann - pactBop. CTaHgapTHble 3NeKTpoAHble MOTeHUManbl K
cBobogHas aHeprusa nbbca. 3AC ranbBaHMYECKOro anemMeHTa.
YpaBHeHne HepHcTa. PasnuyHble cnocobbl ypaBHmBaHusa OBP.
OneKkTponu3 pacnnasoB N BOOHbLIX pacTBOPOB conen. MHepTHbIe 1
aKTuBHble anekTpoApbl. [loTeHuwan pasnoxeHusa. fABneHue
nepeHanpshkeHuns. 3akoHbl Papages.
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1.7. | OcHoBbl U3NKo- | OcHOBHbIE NOJSIOXeHUs (p13nKo-XMmm4eckoro aHanwusa.
XUMUYECKOro MpocTpaHcTBO  cocTosHUW.  COCTOSIHMSA  CYLLEeCTBOBAHMA U
aHanu3a u cocyulectBoBaHus. dPasoBble AuarpaMMbl  OAHOKOMMOHEHTHbIX
dazosble cuctem. YpaBHeHue KnanenpoHa-Knaysuyca
Anarpammbi (andpdbepeHumnansHasa n nHterpansHas dopmbl). OCHOBHbIE BUAbI

T-x gnarpamm GUHaPHbBIX CUCTEM.
OHOKOMMOHEHT
HbIX 1 OMHAapPHbIX
Ccnctem

1.8. | OnemeHTapHble | PasBuTve npeacraeneHuin o CTpoeHun atoMma. BonHoBas npupona
npeacTaBrneHns | ONeKTpoHa. BomnHoBasi yHKUMS UM BOMHOBOE —ypaBHeHWe.
O CTPOEHUH PaguanbHaa u yrnosas COCTaBnslolME BOMHOBOW YHKLMMN.
atoma u OHeprus, pasMep W HanpaBfeHHOCTb 3fEKTPOHHbIX 06NaKkos.
COCTOSHUM KBaHTOBble u4ucria. MHOroanekTpoHHble atombl. [MpuHUMMBLL K

npaBuna 3anofiHeHWs 3NEeKTPOHaMuM aToMHbIX opbuTanen.
SIEKTPOHOB B MpyHUMN  MUHUManNbHOW 3Heprun, npuHuun [laynu, npasuio
arome F'yHoa. CoBpeMeHHasi TpakToBKa nepuioguyeckoro 3akoHa (M3).
3aKOHOMEPHOCTM WU3MEHEHWUs] OCHOBHbIX XapakTepUCTMK aToma
(aToMHbIX paguycoB, 9HEPrMi UOHM3auMM W CPOACTBA K
9MNeKTPOHy) B nepuogax u rpynnax. 3xayexme 3.

1.9. | OnemeHTapHble PasBuTne npeacraBneHMin 0 XMMWYECKOW CBA3W. BamneHTHoCTb 1

npeacTaBrneHnst | CTeneHb okucneHusi. OCHOBHble XapaKTepPUCTUKM  XUMUYECKOW

0 XUMUYECKOoM
CcBA3U

cBsA3n. PeHOMEHOMNormMyeckne Teopunm WMOHHOW M KOBaneHTHOW
ceasn (Koccenb, Jlbtouc). WoHHas cBA3b W ee CBOWCTBa:
HanpaBreHHOCTb U He HacbllWaeMocTb. Mogenb «4NCToN» MOHHON
CBSA3W B TBepAOM Tene. [penMyLLecTBEHHbIN BKNah MOHHON CBA3N
1 KOOPAMHALMOHHbIE YMCNA aTOMOB B MOHHbIX KpUcTannax.

KoBaneHTHas cBA3b. BonHoBas npupoaa KoBanmeHTHOM CBSA3MW.
MeTon BaneHTHbIX cBsA3er. HanpaBneHHOCTb, HacblWaemMocTb U
nonspM3yemMocTb KOBasneHTHOW cBs3n. BonHoBas npupoga
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KOBaneHTHON CBSA3M. MeTopa BaneHTHbIX CBA3eN.
HanpaBneHHOCTb, HacbILLAaeMOCTb n nonspmn3yemocTb
KoBaneHTHow cBa3n. KoopamHauMoHHbIE 4YMcna B KOBamNEHTHbIX
Kpuctannax. Cnocobbl NepeKpbiBaHWs 3MEKTPOHHbIX 0OMakoB.
KpaTHble cBAau.

MeTton BaneHTHbIXx cBsizen (MBC). MexaHuambl obpasoBaHust
KOBaneHTHoOM cBsA3W. [MOpuaHble BOMHOBblIE YHKUMW. Tunbl
mbpuam3aumm 1 reomeTpuss Monekyn. [Mpasuna [unnecnw.
[IOHOPHO- aKUEeNnTOpPHbLIN MexaHu3am 0Opas3oBaHUs KOBaNeHTHON
cBa3n. MakcumanbHasi BaneHTHOCTb (KOBaNeHTHOCTb) SMEMEHTOB.
[MonsipHOCTbL  KOBAnNEeHTHOM CBA3M W MOJSIEKYMNbl B LESOM.
OunonbHbI MOMeHT. Hepgoctatku MBC.

Metog monekyndapHbix opbutanen. [pubnmwkenne JIKAO.
OHepreTvyeckme  guvarpamMmbl  MPOCTEMLIMX  FOMOSIAEPHbIX
Monekyn, oOpas3oBaHHbIX 3nemeHTamu 1 M 2-0r0 NepuooB.
lMopsgok  cBA3W, MarHWTHbIE W OMNTMYECKMEe  CBOWCTBA.
OHepreTvyeckMe guvarpamMmmbl  MPOCTENWIMX  FeTEpOsiAEpHbIX
monekyn (HI', H20, NHa).

BopopogHasi cBszb. MexmonekynspHass U BHYTPUMOIEKyNsipHas
BOAOpOAHAasi CBA3b U ee BMMsHME Ha cBowWcTBa Monekyn. Cunbl
BaH- pep- Baanbca. OpwueHTaumoHHOE, WHAYKUMOHHOE U
ONCNEPCUOHHOE B3anmMoaencTeume.

MeTannuyeckasd cBsi3b W €€ npupoda: MHOrOLEHTPOBOCTb,
aedununt n obollecTBneHne anekTpoHoB B kpuctanne. CeoncTea
MeTannmMy4ecKkon CBsI3M: HEHaMNPaBMEHHOCTb U HEHaCbILLAeMOoCTb.
PaamepHbii dakTop " KOOpAMHAUMOHHbIE  YuMcna B
MeTannmMyeckux kpuctannax. [1noTHble M NNOTHEeNWMEe YyNakoBKU
aToMOB B MeTannuuyeckux kpuctannax (OUK, TUK, TTIY).
KoBaneHTHO- MeTannuyeckasi CBA3b B NepexofHbIX MeTannax.

1.10

Mepuoanyeckun
3aKOH Kak
OCHOBa
XUMUYECKOM
cucteMmaTukm

OTanbl pa3BUTMS Nepuoauyeckoro 3akoHa. [lepuoaunyeckas
cuctema Kak martpuua. MNpuHUMN MHBApPUMAHTHOCTU MOJIOXEHUS
anemeHTa. MNepvoabl u rpynnbl. pynnoBas v TMNoBas aHanorus.
Tunnyeckne snemeHTbl. [lonMHble W HEMONHblE 3MNEKTPOHHbIE
aHarnorn. BTopuyHass M BHYTPEHHS MNEPUOAMYHOCTb U UX
NposiBNeHne B  U3MEHEHMSX opbuTanbHbIX  pPaguycoB U
noTeHumnanos NOHU3aUNN. "opusoHTanbHas aHarnorus.
OunaroHanbHas aHanorusi. Knaccudumkauus XMMUYECKMX
3MEeMEHTOB MO TUMY W 3acefieHHOCTU 3MEKTPOHHBLIX op6uTanein.
MonyanuHHas 1 AnvMHHas opMbl NEPUOANYECKON CUCTEMBI.

1.11

KomnnekcHble
(koopanHa-
LMOHHbIE)
coevHeHns

CoBpeMeHHble  MpefacTaBfeHNss O  XMMWYECKOW  CBA3M B
KOMMMEKCHbIX  COeAuHeHusX. MeTon  BaneHTHbIX  CBSA3EW,
BO3MOXHOCTM  MeToda. Teopusi  KpUCTamnnu4yeckoro  norsi.
CummeTpuss d-opbutanen. OHepreTudeckoe paclienneHve d-
opbuTanen B OKTasgpuUyEecKOM, KBagpaTHOM U TETpPasapUyecKoMm
none nNuraHOoB. JHEPrUs pacLUennieHns 1 SHeprus cnapuBaHus.
MarHuTHble U OnTUYeckue CBOWCTBA KOMMMEKCOB U MO3MLUM
Teopuu Kpuctannuyeckoro nons. [loHATME O Teopum nons
nuraHaoB. (MeTo4  MONEKynsipHbix opbutanen). 3aceneHue
3NEKTPOHAMM  SHEPreTUYecKMX YPOBHEN B  OKTAd4PUYECKMX,
TETpa’gpuHeCcKmx n NOCKOKBaApaTHbIX KOMnieKcax.
CneKkTpoXUMUYECKUi psg N p-CBsi3biBaHWE NUraHO4oB.

1.12

Bogopoa, Boaa,
OvHapHble
BOOOPOLHbIE
coeauHeHuns

Bogopoa. YHukanbHoe MOnoXeHwe BOOOPOAa B NEpUOAMYECKOn
cucteme. WMsotonbl Bopopoda. ATOMapHbIA M MOMEKYNSAPHbIN
Bogopoa. Pusmyeckme M XuMMmMYeckne CBOWCTBaA BOAOPOAaA.
Mopuobl M BOOOPOAHLIE COEAMHEHMS 3remMeHToB. [lonydeHue
Bogopoaa KomnnekcHble coeguHeHus. CBOWCTBa BOZOpoOAa.
Mmapwabl M1 BOOOPOOHBbIE COEAMHEHMS 3remMeHToB. [lonyyeHne
Bogopoaa KomnnekcHele coeanHenms. Boaa.

1.13

OnemeHTbl
| rpynnel MC

OcobeHHocTM nnTus. TpupodHble COEOMHEHUS U MONYyYEeHUs.
dusmdeckne M XMMUYECKME CBOWCTBA. XapaKTepucTUyeckue
coegunHeHuns nutusa. CoeguHeHns NUTuS ¢ pyruMn HemeTanmnamu.
Conu kucnot. Metannoxumus. Xapaktepuctvuka anemeHTos | A -
rpynnbl.  [MpupogHble COeAMHEHUs W MOMyYeHue  LenOYHbIX




MeTarnnos. dusnyeckme n XUMUYeckne cBoiicTBa.
XapakTepuctudyeckne coeamHeHuss. CoeguHeHUss C  ApYruMun
HemeTannamu. Conv KUCNOpPOA0COoAEP KALLMX KUCIIOT.

XapakTepuctuka anemeHtoB | B - rpynnbl.  [NpupoaHble
COEAMHEHVS U MoJlyYeHne meTannoB. Pusmyecknue U XMMuYeckne
CBOICTBa. XapaKTepuctuuyeckne coeguHeHusi. CoeauMHeHUs cC
HemeTannamu. Conv KMCNopogocoaepKallmx KUCIOT.

1.14

OnemeHTbl
Il rpynnel MNC

OcobeHHocTn 6epunnus. MNMpupoaHble cCoeguMHEHUSA N MOSyYEHNE.
dusmnyeckune 7] XUMUyeckne cBoWcTBa Gepunnus.
Xapakrtepuctmyeckme coegnHeHusi. CoeguHeHus ¢ HeMmeTannamu.
Conun 1 KOMNNEKCHbIE COEANHEHUS.

OcobeHHOCTU  XUMUM  MarHua. Pusmyeckme U XUMUYECKUE
CBOWCTBA. XapaKTepucTuyeckme coeauHeHus. [BowHble conu.
LLeHnTbl. Komnnekchbl. CoeanHeHust c HemeTannamu.
MeTannoxmmust marHums.

XapaktepucTtuka 3NeMeHTOB nogrpynnbi KanbLms.
XapakTepucTtuieckme coeamHeHusi. Conun. KectkocTb BOAbI.
Xapaktepuctuka anemeHTtoB |l B-rpynnbl.  ®Pusmdeckne u
XUMUYECKME  CBOWCTBA. XapakKTepUCTUYECKME  COEONHEHMS.
CoeanHeHns ¢ HemeTannamu. Conu  KucrnopogocogepKaLimx
KWUCINOT N KOMMMNEKCHbIE COeANHEHUS.

1.15

OnemeHTbl
Il rpynnel MNC

OcobeHHocTn  xummn  Bopa. [lpuvpogHble  coeavHeHus U
nonyyeHve. ®usnyeckme ©n  xumudeckne csoncTea bopa.
Xapakrepuctuyeckme coeguHeHus. bBopHble kucnotbl.  Bypa.
CoepaunHeHus c apyrmmm HemeTannamm. Conu
KucnopogocogepXalmnx KUCIOT U KOMMSIEKCHbIE  COEANHEHWUS.
CoeanHEeHNS HU3LLIMX CTEMEHEN OKUCIEHNS.

XapaktepucTuka 9neMeHTOB Noarpynnel  ckaHams un  P33.
MpupogdHble coegnHeHUs 1 nonyveHve metannos. dusnueckme n
XMMUYecKkne CBOWMCTBA. XapakTepuctuyeckme coegmHeHus. Conu
KMCIopoAocodepXaLlmx KMCNOT M KOMNEKCHblE COeQUHEHMS.

1.16

OnemeHTbl
IV rpynnel I1C

Obwasn xapaktepucTtuka anemeHToB |V rpynnbl. OcobeHHOCTH
XumMuu yrnepoga. Yrnepog B npupoge. dusmyeckne n xmmmnyeckue
CBOWCTBa yrnepopga. Xapakrepuctuyeckue coegmHeHus. Okcuabl
yrnepoga. YronbHas W TUOYyronbHas KucnoTbl. HapgyroneHble
kucnotbl. KapbamuHoBas kucrnota. MouyesuHa. CoeguHeHus c
apyrmmm Hemetannamu. Cepoyrnepog Luan. LinaHosogopoa wm
CUHUNbHaA kucnota. [anoreHoumanuabl. LUuaHamung. LinaHosag
KncnoTa n ee nsomepHsle popmel. PogaHosogopos. PoaaH.
OcCOBGEHHOCT  XMMUM  KpeMHus. [lpupogHble COeguHEHUS U
nonyyeHne KpemHus. >dusmyeckne n XuMMUYEcKue CBOWCTBA
KpeMHus. Xapaktepuctuyeckme coeaumHeHusi. OKcuabl KPEMHUS.
KpemHueBble  kucnotbl. CwunaHbl.  [anoreHuabl  KPeMHUS.
KpemHedTopucToBogopoaHasa kucrnota. CoeguHeHUs ¢ apyrumu
HemeTannamu. HUTpua kpemHus. MNpocTbie U CroXHbIE CUMUKaTbI.
AntomocunukaTel. CTekno. Cutannbi.

Xapaktepuctuka  anemeHTtoB IV A-rpynnel.  [pupoaHbie
coeMHeHMs W MOfyyYeHWe repmaHus, onosa M  CBUHUA.
dusmyeckne n XMMUYECKME CBOMCTBA. XapakKTepucTu-4yeckme
coeguHeHMss M coeduvHeHns ¢ HemeTannamu.  Comum
KucnopogcoaepXawux Kucnot. KomnnekcHble coeguHeHus.
O6uwas xapakTepucTMka 3NEMEHTOB  MoAarpynnbl  TUTaHa.
MpupogHble coeauHeHus KM nonydvyeHue. dusmyeckne U
XUMUYECKMEe  CBOWCTBA. XapakKTepucTudeckme  CcoefuHeHUs.
CoeanHeHua ¢ HemeTannamu. Conu  KucrnopogocofepXallmx
Kncnot. KomnnekcHble coeanHeHus.

1.17

[MTHMKTOreHbl n
3NEeMeHTbI
nogrpynnol
BaHagusa

Xapaktepuctuka anemeHToB V rpynnbl. OcobeHHOCTU Xumun
asoTa. A30T B npupoge M ero nonyyeHue. dusnyeckue wu
XUMUYEecKMe CBOWCTBa a3oTa. BogopoaHble coefvHeHus asoTa.
KucnopogHble coegvHeHusi aszota. CoeavHeHuss € gpyrumu
HemeTannamu. CoeguHeHNs ¢ meTannamm.

OcobeHHoCcT xumumn  doccdopa. [lpyupogHble COeAMHEHMS 1
nony4yeHue. dusmnyeckne " XUMU4eckme CBOWCTBA.
XapakTepuctunieckme coeMHEeHVs. Okcunabl docdopa.




docopcopepxalime kucnotbl U nx conn. CoeanHeHmsa gocgopa
¢ Hemetannamu. ®docdoHutpunxnopua. CoeamHeHus C
mMeTannamu.

Xapaktepuctuka  anemeHToB V  A-rpynnbl.  [lpupogHblie
coeguHeHus 1 nonydvenue. lNpocTble BewecTBa, usnydeckne u
XUMWYECKME  CBOWCTBA. XapaKTepucTM4Yeckne  COeOUHEHUs.
CoepaunHeHus c apyrmumm HemeTannamu. Conu
KucnopogocogepXawmx — kucrnoT.  KomnnekcHble  coeauHeHwus.
XapakTepucTuka 3neMeHTOB noAarpynnel BaHagus. [NpupoaHbie
coeanHeHusa n nonyyeHune. dusnyeckne n XMMn4eckme CBOMCTBA.
Xapaktepuctunyeckue coeavHeHus. CoeavHeHus € Apyrumu
HemeTannamn. «WJl»  -coeamHeHnss BaHagus. Conm  n
KOMMNEKCHbIE COeANHEHUS.

1.18

XanbKoreHbl 1
3MNeMeHTbl
nogrpynnol
Xpoma

Obwan xapaktepuctuka anemeHToB VI rpynnel. Ocobasi pornb
kucropoga B xvmuun. Kucnopod B npvpode M ero nonyuveHve.
O30H. Pusmyeckme n xmumuyeckme cesomcTea kucnopoga. Okcuabl
meTtannos. Okcuabl HemeTtannos. [lepokcmapl, cynepokcuibl u
030HMabI. [lepokcma Bogopoaa.

OcobeHHocT  xumum  cepbl. [lpupoaHble  coeduvHeHus ©
nonyyeHne. duanyeckme ©n XUMUYECKME CBOWCTBA  Cepbl.
XapakTepuctuyeckme coeguHeHMs. Okcnabl. Kucnotsl,
cogepxawme cepy, u mx conn. CoegmHeHus cepbl C APYrMMH
HemeTannamu. Cynbcuasl 1 nonucynbguabl  MeTannos.
MonucynbdaHsi.

Xapaktepuctuka  anemeHtoB VI A-rpynnbl.  [lpupogHble
coeguHeHMs UK nonydeHue cerneHa wu Tennypa. [lpocTble
BellecTBa, dumsnyeckme n XMMUYeckme CBOWCTBA.
Xapakrepuctmyeckme CcoeaMHeHMss W Conu  ceneH — MU
Tennypcogepxawmx  kucnot.  CoeauHeHnss € Apyrumu
HemeTannamn. KomnnekcHble coeavHeHusa. CoeguHeHus C
meTannamm.

XapaktepucTvka 3nemMeHTOB noarpynnel xpoma. [lpupogHble
coefuHeHns 1 nonyyeHne metannos. dusmyeckme n XMMmyeckne
CcBOWCTBa. XapakTepucTU4eckne  COedVMHEHWs:  OKeudbl U
rmapokengbl. CoegnHeHnss ¢ HemeTannamm, Conu, U KOMMNIEKCHbIe
coegunHeHus. Knactepbl MonmbaeHa v Bonbgpama

1.19

[fanoreHbl 1
3NEeMeHTbI
noAarpynnbl
MapraHua

Ob6uwas xapaktepuctuka anemeHtoB VII rpynnbl. OcobeHHoCTU
dTopa. Odpekt obpaTHOro 3kpaHupoBaHus. [lpupogHble
coefuHeHus 1 nony4veHne gpTopa. dTopuag Bogopoda v dropuabl
meTannoB. CoeanHeHnst hTopa C HeMeTannamu.

OcobeHHocTM  xumum  xnopa. [lpuvpogHble  coeauvHeHuss U
nonyyeHne xnopa. ®usmyeckme u XMMUYECKME CBOWCTBA.
M'oponutnyeckoe OMCNpPONopLMOHNPOBaHUE. Xapakre-
PUCTUYECKME COEOANHEHUST U COMNUN XJTOPCOAEPXKALLMX KUCTIOT.
Xapaktepuctuka 3neMeHTOB noAarpynnbl MapraHua. MNpupogHble
coeiHEHUS 1 nornyyYeHne MeTannoB. Pusmyeckme N xuMmyeckme
CBOMCTBA. XapaKkTepucTuyeckne coeuvHeHUs C HemeTannamu.
Conu kucnopogcoaepxaLimx KUCNoT 1 KOMMNIEKCHbIE COeQUHEHNS.
MeTannoxumus.

1.20

MpocTbie
BelllecTBa Kak
roMOaTOMHbIe
CoeuHeHuns

XvMnyeckoe UM KpUCTarflIOXMMWYECKOE  CTPOEHME  MPOCTbIX
BellecTB. MeTtannbl U HemeTannbl B MNEPUOAMYECKON CUCTEME.
MpaHnua UuHTnA. Pusmyeckme CBOWCTBA MNPOCTbIX BELLECTB.
XuMuyeckme  CBOWCTBa MNpocTbix  BewecTB. Ocobouncrble
BeLlecTBa. HoBkle HanpaeneHns B COBPEMEHHOM
MaTepuanoBegeHUM C UCNONb30BAHNEM NMPOCTLIX BELLECTB.

1.21

BuHapHble
XUMMYeckue
CoeuHeHuns

Knaccudmkaums OGUHapHbIX XUMUYECKNX COEaUHEHUN.
M303anekTpoHHble psabl. I3MeHeHue xapaktepa CBS3WM U Tuna
KPUCTanM4Yeckon CTPYKTYpbl B W303MEKTPOHHbIX  psaaax.
MocTosiHCTBO M nepeMeHHocTb cocTaBa. Okcuppl. BogopoaHbie
coeanHeHnus. ManoreHnapl. MNHukTOoreHnapl. Kapbugbl, cunuuungpl,
B6opugpl. IHTepmeTannMyeckne CoeanHeHus.

1.22

CrnoxHble
XUMUYeckue

CnoxHble Xumuyeckume coeavHenus. Wx  knaccudoumkaums.
Mopokcuabl Kak XapakTepuctmnyeckmne coeVHeHUS.
CoBpeMeHHas KoHuenuus ¢opMyfibHOro coctaBa MapOKCMOOB.




coeaNHEeHns KucnotHo - ocHoBHble cBOWCTBa. AMMPOTEPHOCTb TMAPOKCUAOB.
OKNCNUTENBHO-BOCCTAHOBUTENbBHbIE  CBOWCTBA  MMOPOKCUMOOB.
Conun KucrnopogocoaepXalumx KMCNOT. KomnnekcHble
coefMHeHMs.
2. MpakTuyeckune 3aHATUA (HeT)
3. llabopaTopHble 3aHATUSA
3.1 | Xvmnyeckas OnpegeneHne MONAPHOM Maccbl HEM3BECTHOIO MeTanna
aToMuCTMKa
3.2 | Xvmwnyeckas OnpegeneHne  CKOPOCTM  XMMWYECKOW  peakuum n  ee
KMHEeTMKa KOHUEHTPaLNOHHOW 1 TemnepaTypHON 3aBUCUMOCTW.
3.3. | Xumnueckoe Xnmunyeckoe paBHOBECKE U CNOCOOLI Er0 CMELLEHNS
paBHOBeCHe
3.4 | PactBopsbl O6uime cBoncTBa pacTBOpoOB
3.5 | PactBopsbl M'maponus
3.6 | PactBopbl OkMcnNUTENbHO-BOCCTAHOBUTENBHbLIE Peakuun B pacTBopax
3.7 | OnemeHtsl larp. MC | OnemMeHThlI la rpynnbl MC (KOTPOTKWUIA BapuaHT)
3.8 | Om-tol llarp. NC OnemeHTbl lla rpynnsl [C (KOTPOTKWUIA BapyaHT)
3.9 | Om-tollllarp. NC OnewmeHTbl llla rpynnel MC (KOTPOTKMIA BapuaHT)
3.10 | On-tol IVarp. NC | OnemenTol IVa rpynnel [MC (KOTPOTKMI BapuaHT)
3.11 | AsoT BogopoaHbie | A3oT BogopoaHble coeamHeHus asoTa
CcoeauHeHus1 a3oTa
3.12 | AsoT n ero A30T KncnopogHelie coeanHeHus asoTta
KucnopogHsle
coeauHeHust
3.13 | Xumus Xumusa P, As, Sb n Bi
P, As, Sb u Bi
3.14 | Xumunga kncnopoga | Xumus Kucnopoga
3.15 | XanbKoreHsol XanbKoreHobl
3.16 | anoreHbl ["anoreHs.l
13.2. Tembl (pasgenbl) AUCLUUNIIUHBI U BUAbI 3aHATUN
HanmeHoBaHWe Tembl
CamocTogartenbHas
n (pasgena) oucumnnnHbl Jexkumn JTabopaTtopHbie Bcero
paboTa
1 | BeegeHve 2 ) 4
2 | XuMnyeckas aToMUCTUKA 2 8 16
3 | Xvmunyeckas > 3 10 20
TepMoanHamuka
4 | XuMnyeckasi KMHeTuKa 2 8 10 20
5 | XvMmnyeckoe paBHoBecHe 2 8 10 20
6 | PactBopbl 12 16 18 46
7 | CTpoeHne atoma u
Meprnoguyecknin 3akoH O.U. 6 10 16 32
MeHpeneeBa
8 | Teopusi XMMMYECKOM CBA3K 10 6 18 38
9 | XumMmng TBepaoro CoOCTOAHUS. 8 8 18 36
MeTannoxnmms
10 | KomnnekcHble coeanHeHnst 8 12 18 38
11 | Mepuoanyecknin 3aKoH Kak
OCHOBa XMMMYECKON 2 6 6 14
CUCTEMATUKN
12 | MNpocTble BellecTBa Kak 5 6 6 14
roMoaTOMHblE coeaUHEHNA




13 | BuHapHble XxumMuyeckue 4 6 6 18
coeavHeHus
14 | CnoxHble XMMmunyeckue 4 6 8 18
coeaiHeHus
15 | Bogopoga, Boga, nepeknchb > 6 6 14
Bogopoaa
16 | QnemeHTol | 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 | BnemeHTh! IV rpynnel MC 4 6 14 26
20 | OnemeHThl V rpynnel M1C 4 6 14 28
21 | OnemeHThl VI rpynnsl MC 4 6 12 24
22 | OnemeHTbl VIl rpynnel M1C 4 6 12 22
23 | OnemeHTsl VI rpynnel MNC 4 6 12 22
24 | PaguoakTuBHbIe U
CUHTE3MPOBaHHbIE 2 2 8 12
3JIEMEHTHI
UToro: 100 204 128 504
14. MeToanyeckue ykasaH1sa Ans odyyaroWwmxca no 0CBOEHUIO AUCLUMNITUHDbI
OnEKTPOHHbIN Kypc 0oby4yeHus B MOODLE, BbITOXKEHHbIN no ajgpecy:

https://edu.vsu.ru/course/view.php?id=11068#section-0

Kpome TOro, 4acTb npeseHTaLmi HAXO0ANTCA Ha canTe B paboyen rpynne Ansa ctygeHToB | Kypca
no GornbLlen YyacTn pasgenoB AaHHOro Kypca. https://vk.com/club186352798.

15. lMepeyeHb OCHOBHOM WU [AOMOSIHUTENIbHOW NUTEpaTypbl, PEeCypCoOB MWHTEPHET,

HGOGXOAM MbIX AnAa oCBoOoeHnAaA ancuuniinHbi
a) OcHoBHas nuTepartypa:

Ne

NcTovyHuK
n/n

1O.11. AgpuHozeHos Teopemu4ecKkue OCHOBbI HeopaaHuU4YecKol xumuu: y4ebHoe nocobue / E. I
1 lon4apos, AgpuHozeHos HO.I1., KoHdpawuH B. FO., Xosus A. M.: BopoHex; is0amernbckuli dom
BI'y 2014e. — 589 c.

B. KO. KoHdpawuH Teopusi xumu4deckux ripoueccos: usbpaHHele aaebl; y4ebHoe rnocobue /
2 KoHnOpauwuH B. KO., NoHuyapos E. I'., AgpuHozeHos KO. 1., Xosus A. M. — BopoHex,
UzBamenbcmeo BopoHexckozo ['ocydapcmeeHHo20 yHuUsepcumema, 2012 2. — 288c.

BonbxuH B. B. Obwas xumusi: 0CHO8HOU Kypc; y4ebHoe rnocobue / B. B. BonbxuH — Cl16 :
UN3oamenbcmeo JlaHb, 2008 2. — 464 c.

Yeau 4. A. Obwas u HeopaaHu4deckasi xumusi / 5. A. Yeau — M.: Beicw. wk., 2007a. -527c.

3aspaxHos A. FO. lNpakmukym ro HeopaaHu4deckou xumuu. Xumus S- u Sp-anemeHmos / A. FO.
5 | BaspaxHos, A. B. Haymos, A. B. Kocskos. — BopoHex: U30.: N3damenbckul dom BI'Y, 2023 2. —

155 c.
6) JononHuTtenbHas nuteparypa:
Ne
NcToYHMK
n/n
6 Hekpacoe b. B. OcHosbl obweli xumuu 8 2 m. / b. B. Hekpacos — CI16 : U130. «JlaHb», 2003e. —
T.1.-656¢., T.2. — 687 c.
7 Axmemos H. C. Obwas u HeopeaHudeckas xumusi / H. C. Axmemos. — M. : Akademusi, 2001e, -

743c.

lNonyapos E. . Obwas xumus (usbpaHHbie 2nasebl): yyebHoe nocobue / E. . [0H4Yapos,
8 | KO. Tl AgpuHozeHos, A. M. Xosus, - N130-80 BopoHexckozo NocydapcmeeHHO20 yHUgsepcumema,
2010e. — 404c



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

1O. I. AgpuHoeeHoe JlabopamopHsbil npakmukym ro obwel u HeopaaHu4deckou xumuu / FO. T1.
AgpuHoeeHos, E. . [oH4yapos u Op. — BopoHex, u30-80 BopoHex, 2oc. YH-ma, 2002e.

B ) MHpopmMaumMOHHbIEe aneKTpoHHO-0Bpa3oBaTtenbHble pecypcebl (ouumnanbHble pecypcbl UHTEPHET)™:

Ne n/n

Pecypc

1.

www.lib.vsu.ru

16. Hepeqel-lb yqesHO-MeTOAquCKOFO obecneyeHun Aans CaMOCTOATENIbHOMN pa6OTbl
(y4ebHo-memodudeckue pekomeHOayuu, nocobusi, 3ada4yHuUKU, MemoduYyecKue yKa3aHusi Mo 8biMO/IHEHUK KOHMPOsbHbIX pabom u 0p.)

Ne n/n

McTOYHMK

oH4apoB E. . CoBpeMeHHast xummnyeckasi aTOMUCTUKA B Kypce o0Llen xmmmn. Y4ebHo-
MeToandeckoe nocobue ans BY3os / E. I'. loHuapos, HO. 1. AdurHoreHos, A. M. XoBuB. —
BopoHex : UM BI'Y —2008r. — 18c.

oH4apoB E. . Xumuyeckas KMHeTMKa B Kypce HeopraHn4eckom XuMmmmn. Y4ebHo-meTogmyeckoe
nocobue gnst BY3os / E. I'. MoH4apos, tO. . AduHoreHos, A. M. XoeuB. — BopoHex : VML, BIY —
2008r. — 17c.

loH4apoB E. I'. Xumunyeckas TepmognHaMmnka B Kypce HEOPraHM4ecKom XuMmmn. Y4yeoHo-
mMeToaundeckoe nocobue ansa BY3os / E. I'. N'oHuapos, HO. I1. AdurHoreHoB. — BopoHex : UML, BIY —
2008r. — 29c.

XumMmunyeckoe ( TepMoamMHammu4veckoe) paBHoBecue. YuebHoe nocobue / HO. M. BoHgapes, E. T.
"oHyapos (1 gp.). — BopoHex : MUspgaTtenbckui gom BI'Y 2016r. — 28c.

oHuapos E. . BBeageHue B Teoputo pacTBopoB. YuebHo-MmeToanveckoe nocobme ana BY3o..
Yactb | / E. T. ToHuapos, tO. M. AguHoreHos, 0. M. boHgapes, W. E. LLpamyeHko. — BopoHex :
MU By —2013r. — 26c¢.

oHuapos E. . BBeageHue B Teoputo pacTBopoB. YuebHo-MmeToanveckoe nocobme ana BY3o..
Yacte Il /E. T. IoHyapos, HO. . AduHoreHos, 0. M. bongapes, W. E. LLipamyeHko. — BopoHex :
nnu By —2014r. — 29c.

B. KO. KoHgpalwumH. BBegeHue B Teoputo pactBopoB. YuebHoe nocobuve ana BY3os.
Yactb Il / FO. M. boHgapes, E. . ToH4apos, W. E. LpamyeHko. — BopoHex : MisgaTenbckon gom
By — 2015 r. — 30c.

KO. M, boHaapeB. Teopun kMCNOT N ocHoBaHui, YuebHoe nocobue / B. KO. KongpaiuvH, E. T
"oHyapos, W. E. LLipamyeHko. — BopoHex : N3gatenbckun gom BI'Y — 2017r. — 46¢.

9

E. . ToHYapoB, PU3MKO-XMMNYECKNIA aHANN3 reTeporeHHbIX CUCTeEM. Y4ebHo-MeToamnyeckoe
nocobue ans BY3os / E. I'. MoH4apos, 0. . AdmHoreHos, A. M. XoBuB.- Boponex : ML BI'Y —
2010r. — 29c.

17. OO6pa3oBaTesfibHble TEXHOMOrNMU, MUCNONb3yeMble MNpu peanusauum Yy4eOGHOU
OUCUMNIUHBLI, BKMOYas AUCTaHUUOHHble obpa3oBaTenbHble TexHonoruun (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Jlekumn: BBOAHbIE (MO 1 B KAXXO0M CEMECTPE), NOTOYHbIE, 0630pHbIE, NPOBNEMHbIE;
CEMWHAPCKMNE 3aHATUS, CAMOCTOSTENbHbIE N KOHTPOJbHbIE PaboTbl KONNOKBUYMbI, pyGexHble
KONNOKBMYMbI, NabopaTopHble paboTbl, Nnpuem nabopaTopHbix paboT, ntorosoe 3aHaTue (no 1
B KaXXxgom cemecTpe). [IncTaHumoHHble o6pasoBaTenbHble TexHonorum (pakynbTaTtMBHO, 4NN
CaMOCTOATENBHOro 00y4yeHns) AOCTYNHbI NO aapecy :
https://edu.vsu.ru/course/view.php?id=11068#section-0

18. MaTepnanbHO-TEXHUYECKOEe obecneyeHne AUCUUNIUHBI: cTaHaapTHoe oGopyaoBaHme
naGopaTtopwuii No obLiel N HeopraHMYeCcKon XMMUN — nabopaTopHbIe CTOSbI, BbITSHKHbIE CUCTEMBI,
TEXHOXMMUYECKME U aHANUTUYECKME BECHI, NEYN, CYLUMbHbIE LWKadbl, KOMMNbIOTEPDI, TabopaTopHas
nocyna, xmmmuyeckme peaktusbl U T. N. (k. 358-1, k.358-2, k. 166). 3T cpencrTea 6onee KOHKPETHO
npeacTaeneHbl B creaytowen Tabnuue.

Ne
CTPOK
)it
B VII

udp | Haszpanme | Ne u HazBaHHe ObopynoBanne
JUCUH | JMCLMILIAH ayJIMTOPUN

i BI
JIMHBI



http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=11068#section-0

15 439 HoyTt0yk, npoekrop, akpaH

JlexumnoHHas
ayn. uM. mpod
S.A. Yraa

358 VuebHast | Xumuueckast ocy/1a M PEaKTHBBL

nabopaTopus Axsaguctrarop J9-10 (Tomens)

UM.

npogeccopa banst Bogsias LB-140 — 2mT.

AL Tlanknna. | Becpr "Ohaus"AR -2140
Heopra- .

B1.0.10 | Huyeckas Ipaktukym no | Becot ananntudeckue HTR-224 CE Shinko

XMMHs obweti 1 Becst ACOM JW-1

HEOPraHUYeCK

Ol XUMUHU Memranka MarauTHas 0e3 Harpesa Big squid - 21mT.

Tepmocrar LT 311

Doromerp poroanextpryeckuii KOPK-3-01-"30M3"

[ITkad BBITSHKHOM - 2IIT.

[ITkad BBITSHKHOM JUII pabOTHI C KUCIOTAaMHU - 21IIT

Ixad cynmmsHeri [HIC-80-01

19. OueHoO4HbIe cpeaAcTBa ANA NPOBeAeHUs TEKYLLEro KOHTPOssl ycneBaeMoCTH U
NPOMEeXyTOYHOM aTTecTauum

nOpﬂD,OK OLUEHKM OCBOEHUA O6y‘-la}OLLI,I/IMI/ICFI y‘-le6HOFO MaTepuana ornpepgendeTtcad

cofepxaHnem crnegyrumx pasgenos QUCUNNIVHGBL:
HaunmeHoBaHve WNnaukaTop(bl)
Ne KomneteH

pasgena QucCuunivHbl OOCTMKEHNS OueHouyHble cpeacTBa
n/n umns(n)
(mogyns) KoMneTeHumm

a) OrnK-1.1

a) OlnK-1 a) OlK-1.2 a) PasHoypoBHeBble 3agauv 1 3agaHus
a) OrK-1.3

BeeneHue. 6) OTK-2

XuMunyeckasa

1,2 aToOMUCTHKa U

cTexmomeTpuyeckmne
3aKOHbI

6) OrkK-2.1 6) Bonpochkl Ansa npoepku nabopaTopHon
6) OlnK-2.2 paboTbl

6) OrK-3
6) OlNK-3.1
6) OlNK-3.2
6) Or1K-6
6) OlNK-6.1
6) OlK-6.2
a) OrnK-1.1
a) OlK-1.2
a) OrkK-1.3 a) PasHoypoBHeBbIe 3a4a4ym U 3agaHnst

OrlK-1

OfK-2 6) OMK-2.1

6) OlK-2.2 6) Bonpochkl 4ns npoepku nabopaTopHOn
6) OlNK-2.3 paboTbl
3 XvmMnyeckas KnHeTuka OrK-3 6) OMK-2.4
6) OlNK-3.1
Orik-6 6) OMNK-3.2
6) OlK-6.1
6) OlK-6.2




onK-1 OlK-1.1
Ork-1.2 KoHTpornbHas pa6oTa Ne1
Xumneckas OMK-1.3 ﬂpaKTMKO-OFE)VIeHTVIposaHHoe Ll,(_)MaLUHee
TepMoanHammka OMK-3 OriK-3.2 saaHme
OrliK-2 OlK-2.1
OllK-2.2
Xnmumyeckoe OrK-3 OrlK-3.1 Bonpochbl ans nposepku nabopatopHomn
paBHOBecue OrK-3.2 paboThbl
Ol1K-6 OlK-6.1
Ol1K-6.2
OllK-2 OrkK-2.1
OllK-2.2
WTorosas TekyLuas OnK-3 OMK-3.1 Py6exHbin KON/IOKBMYM Ne1 (Bkmtovatowmi
aTTecTaums no Temam 3a4a4m KOHTporbHoM paboTbl Ne1)
15 OlK-3.2
Orl1K-6 OlK-6.1
Ol1K-6.2
OllK-2 OrnkK-2.1
OlK-2.2 .
YCTHbIN onpoc
onK-3 OMK-3.1 PasHoypoBHeBbIE 3aga4n 1 3agaHus §
PacTtsopebl Bonpocbl ans nposepku nabopatopHom
OlK-3.2
paboThbl
Orl1K-6 OlK-6.1
OlK-6.2
OrliK-2 OlK-2.1
OllK-2.2
WTtorosas TekyLias OrlK-3 OrnkK-3.1 Py6exHbIn konnoksuym Ne2(BkntovaroLwmin
aTTectayud no reme 6 OlK-3.2 3agaym KOHTporbHoW paboTbl Ne2)
Ol1K-6 OlK-6.1
Ol1K-6.2
OllK-2 OnkK-2.1
OlK-2.2
OnemeHTapHble
NPEeACcTaBeHmns o Orl1K-3 OlK-3.1 PasHoypoBHeBble 3agayun 1 3ajaHus
CTPOEHWM atoma u
OlK-3.2
COCTOSIHVMN 3NEKTPOHOB
B aTome OrK-6 OK-6.1
OlK-6.2
OrliK-2 OlK-2.1
OlK-2.2
OreMEHTapHbIe OllK-3 OlK-3.1 PasHoypoBHeBble 3agayun 1 3afaHus
npeacTaBneHns o
N OlK-3.2
XMUMWUYECKON CBS3U
OTl1K-6 OlK-6.1
OlK-6.2

M pOMEXYTOYHad aTTecTauund.

dopma KOHTpPONS — 3K3aMeH™ (1 cemecTtp)

OK3aMeHaLNOHHbIe BOMPOCHI
(nepeyeHbL BONPOCOB)




Meprnogmnyeckunin 3akoH
KaK OCHOBa XMMWYECKOWN
cucTemMaTukm

OrliK-2

OrK-3

OrK-6

OriK-2.1
OriK-2.2

OlK-3.1
OlK-3.2

OlK-6.1
OlK-6.2

YCTHbIN onpoc

10

KomnnekcHble
(koopaVHALNOHHBIE)
coeguHeHus

OrK-1
OrliK-2

OrK-3

OrlK-6

a) OrnK-1.1
a) OlrK-1.2
a) OlMNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OTMK-3.2

6) OlK-6.1
6) OlK-6.2

a) PasHoypoBHeBble 3a4ayuun 1 3agaHns

6) Bonpochkl onst npoBepku nabopatopHom
paboThbl

11

Bogopog, Boaa,
B1HapHbIe BOAOPOaHbIE
coeguHeHus

12

OnemeHTbl
| rpynnel MC

OrliK-2

OrllK-3

OrlK-6

OlK-2.1
OlK-2.2

OlK-3.1
OlK-3.2

OlK-6.1
OlK-6.2

a) PasHoypoBHeBbIe 3a4aum U 3agaHust

6) Bonpockl ans nposepku nabopatopHon
paboThbl

13

AnemMeHThI
Il rpynnbl MC

MK-1

MK-2

MK-1.1
MK-1.2

MK-2.1
MK-2.2

a) Bonpockl, cBsidaHHbIE C MPOBEPKON
pedepaTa Ha Temy: «CoBpeMEHHble
MeTOAbl aHanm3a XeCcTKoCTu BoAbl 1
HOBbIE CNOCOObI YCTPAHEHNS XKECTKOCTUY

6) Bonpochkl ons nposepku nabopatopHon
paboThl

WTtorosas TekyLuas
aTTecTtauusa no temam
9-13

OrliK-2

OrliK-3

Orl1K-6

OlK-2.1
OlK-2.2

OlK-3.1
OlK-3.2

OlK-6.1
Ol1K-6.2

Py6exHbin konnoksuym Ne3(BkntovaroLwmin
3a4a4m KOHTporbHoM paboTbl Ne3)

14

AnemeHThI
Il rpynnel TC

OrK-1
OrliK-2

OrliK-3

Orl1K-6

a) OMNK-1.1
a) OMNK-1.2
a) OrkK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBbIE 3a4a4u 1 3a4aHus

6) Bonpockl gnst npoBepku nabopaTtopHOn
paboThbl




15

AnemMeHThI
IV rpynnbl MC

OrnK-1
OrK-2

OrK-3

Orl1K-6

a) OrK-1.1
a) OlK-1.2
a) OlK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OlK-3.1
6) OlK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3agayv U 3agaHus

6) Bonpochkl gnst npoBepku nabopaTtopHOn
paboThbl

16

[MHMKTOreHbl u
3aneMeHTbl MOArpynnbl
BaHagus

OrnK-1
OrK-2

OrllK-3

Orl1K-6

a) OrkK-1.1
a) OlK-1.2
a) OlK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OlK-3.1
6) OlK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3afayv U 3agaHus

6) Bonpochkl Ansa npoepku nabopatopHoOn
paboThbl

17

XarnbKoreHbl u
3aneMeHTbl noarpynnol
Xpoma

OrnK-1
OrK-2

OrlK-3

Orl1K-6

a) OlNK-1.1
a) OlNK-1.2
a) OlNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) Pa3H0ypOBHeBble 3agayun n 3agaHuna

6) Bonpochkl Ang nposepku nabopatopHon
paboThbl

18

["anoreHbl U 9NeMeHThI
noarpynnbl MapraHua

OrlK-1
OrliK-2

OrliK-3

Orl1K-6

a) OMK-1.1
a) OMK-1.2
a) OMK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PaSHoypOBHeBble 3agayun n 3agaHund

6) Bonpockl Ans nposepku nabopatopHon
paboThbl




19

WHepTHbIE 1
©naropogHble
3MNEMEHTHI.
d-anemeHTbI cemencTBa
Tpuag

OrnK-1
OrliK-2

OrliK-3

OrK-6

a) OrK-1.1
a) OlK-1.2
a) OlK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OlK-3.1
6) OlK-3.2

6) OlK-6.1
6) OlK-6.2

a) PasHoypoBHeBble 3afayv U 3agaHus

6) Bonpochkl onst npoBepku nabopaTtopHoun
paboThl

20

MpocTble BellecTBa Kak
roMOaTOMHble
CoeauHeHus

OrnK-1
OrK-2

OrllK-3

Orl1K-6

a) OrnK-1.1
a) OlrK-1.2
a) OMNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OlK-3.1
6) OlK-3.2

6) OlK-6.1
6) OlK-6.2

a) PasHoypoBHeBble 3agayv U 3agaHus

6) Bonpockl ans nposepku nabopatopHon
paboThbl

21

BvHapHble n
XUMUYeckmne
COoeINHEeHNSA N
BaXHenLIne
coeauHeHus 6onbLuen
KOMMOHEHTHOCTH
(rvapokeuabl,
OKCOrMapoKcuabl)

OrnK-1
OrK-2

OrlK-3

Orl1K-6

a) OrnK-1.1
a) OlK-1.2
a) OMNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OlK-3.1
6) OlK-3.2

6) OMK-6.1
6) OTMK-6.2

a) Pa3H0ypOBHeBble 3agayun n 3agaHund

6) Bonpochkl Ansa npoepku nabopaTopHoOn
paboThbl

3awuTta KypcoBbIX
paboT (NpomeXyToYHas
aTpTecTtauus)

OrlK-1

OrliK-2

OrliK-3

Orl1K-6

MK-2

OlK-1.1
OlK-1.2
OlK-1.3

OlK-2.1
OlK-2.2
OlK-2.3
OliK-2.4

OlK-3.1
OlK-3.2

OlK-6.1
Ol1K-6.2

MK-2.1
MK-2.2

YCTHblE BOMPOCHLI NO OOKnaay CTyaoeHToB

M pOMEXYTOYHad aTTecTauund.

dopma KOHTPONSA — 3K3aMeH™ (2 cemecTp)

OK3aMeHaLNOHHble BOMNPOCHI
(nepeyeHb BONpocoB)

* — MpumeyvaHue. OTNUYHbIE U XOPOLUNE OLIEHKM MOTyT ObiTb BbiCTaBrieHbl 6€3 3K3ameHa no
MTOram PpeMTUHrOBOM OLIEHKU yCNeBaeMOCTU CTYAEHTOB Npu o6A3aTenbHOM Nony4YeHuun
COOTBETCTBEHHO OLIeHOK He HUXe OTJIMYHOW U XOpOoLLel No UToram ABYyX PyGexHbIX
KONMIOKBUYMOB Kak Ans 1, Tak u gna 2 cemecTpa.




20. TunoBble OUEHO4YHbIe cpeaAcTBa M MeToAMYeCKMe MaTepuanbl, onpeaensowme
npouenypbl OLeHUBaHUA

20.1. TeKywwyMin KOHTPOIb yCNeBaeMoCTH

KoHTponb ycneBaemMocTV MO AUCUMMIIMHE OCYLLECTBISETCS C NOMOLLbIO CcreayroLwmnx
OL€HOYHbIX CPeacTB:
- KoHTponbHble paboThl;
- MPaKTUKO-OPUEHTUPOBaAHHOE 3a4aun (3agaHus).
- YCTHbIN onpoc (B T.4. — BONPOCkI Mo nabopaTtopHbiM paboTtam).
- TecTupoBaHue.

[ns KOHTpONsi KOMNETeHUWMA NpW MOATrOTOBKE CTYAEHTOB K KOHTPONbHbIM paboTam
MCMONb3YTCA CrieayoLme 3aaadn.

3aKpbITble 3agaHus.

OllK-1.1 Cwuctematusnpyet ” aHanuavpyeT pesynbTaTbl XUMWUYECKUX IKCMEPUMEHTOB,
HabnogeHnn, a Takke pesynbTaTbl pac4eToB CBOMCTB BELLECTB U MaTepuaros

|. TecToBbIe 3apaHusA (CpeaHMA YPOBEHb CITOXXHOCTH)

1. Yemy paBHO MaccoBoe Yncno atoma?

a) ymcny NPoTOHOB B aToMe

0) Yncny HeEMTPOHOB B aTOMe

B) YMCIy HYKITOHOB B aTOMe

) YUCny SNeKTPoOHOB B aTOMe

2. Kakoe KBAHTOBOE UMCIO XapaKTepusyeT HamnpaBfieHWEe 3NeKTPOHHOro obnaka B
npocTpaHcTBe?

a)n

0) |

B) M

F) Ms

3. ATOMbI, KQKoro arieMeHTa UMeLOT SMEeKTPOHHYIO KOHMpUrypaLuuio BHELLHero crnos: 4s24p5?
a) ssBr

6) 7N

B) 33AS

r) 23V

4. Yem oTnnyatoTcs aTtoMbl MU30TONOB OAHOrO aniemMeHTa?
a) YnCroMm NPOTOHOB

6) YMCNIOM HEMTPOHOB

B) YNCINOM 3NIEKTPOHOB

r) 3apsgom sapa

5. Kak 0603Ha4aeTcsa nogypoBeHb, Ans kotoporon =4 u | =0?
a) 4f
0) 4d
B) 4p
r) 4s

6. ATOMbI, KAKOro afieMeHTa UMEIOT 3MEKTPOHHYI0 KOHPUIypaLmio BHELLIHEro crosi:...3s23p4?
a)eC

0) 14Si

B) 16S

r) 24Cr



7. Kakyto obuyto popmMyny MeeT OCHOBaHue?
a) Me(OH)y

6) Hz(Ac)

B) Om On

r) Mex (Ac)y

8. Kakown n3 okcmaoB siBnsieTca amOoTepPHbIM?
a) ZznO

6) SiO2

B) SIO

r) NazO

9. Kakoe 13 ocCHOBaHuWI SABNSETCA OBYXKUCIOTHBIM?
a) KOH

0) Bi(OH)3

B) NH4sOH

r) Sn (OH):2

10. Kakas 13 Kucnot siBNAeTcst ABYXOCHOBHON?
a) HNO:z

6) HB:2

B) H2COs

r) HsBOs

11. Kakasa 13 conemn ssBNseTCA KNCIOW COSNbto?
a) [Fe(OH)2]2COs

6) Fe (HCO3)s3

B) Fe OH COs3

r) Fez (CO3)s

12. Kakow 13 KMcnoT COOTBETCTBYET Ha3BaHME «CepHUCTasa Kucnota»?
a) H2S

6) H2S203

B) H2S0s3

r) H2SOa4

13. Kakou conu cooTBeTCTBYeT Ha3BaHue «kapboHat BucmyTa IlI»?
a) BIOHCOs3

6) Bi2 (COs3)3

B) Bi (HCOs3)3

r) [Bi (OH2)] COs

14. Kakoun conu cooTBETCTBYET Ha3BaHwne rugpocynbdart sucmyTa lli»
a) Bi (HSO4)s

6) Bi(HSO3)s3

B) Bi(OH)SO4

r) [Bi(OH2)]2S0a

15. Kakow conu cooTBeTCTBYET Ha3BaHMe «OUrMAPOKCOCYIbMUT antoMUHNA» ?
a) [AI(OH)2]2 SO4

6) AIOHSOs3

B) [Al(OH)2S0Os3



r) AIOHSO4

Il. TecTtoBble 3agaHust (MOBLILLEHHbLIN YPOBEHb CITOXXHOCTM)
1. Kakve 3HavyeHus npuHMMaeT MarHMTHOe KBaHTOBOe YMcno Ans opbutanen d-nogypoBHA?
OtBeT:-2,-1,0, +1, +2

2. Yemy paBHO yucno opbutanen Ha f-nogypoBHE?
OteTt: 7

3.Yemy paBHO MaccoBoe 4Yncno asoTa 7N, KOTOPbIN COAEPXUT 8 HEUTPOHOB?
Otger: 15.

4. Kakme 3HaveHus npuHMMmaeT opbutanbHoe KBaHTOBOE YMCNO AS11 BTOPOro 3HEpPreTuyeckoro
YPOBHA?
OTtBerT: O, 1.

5. KakoBa BaneHTHOCTb KMCNOTOOOpas3ylLero anemMeHTa B MOJSIEKyNe XIOPHOW KUCIOTbl
HCIO4?
Oteert: VII (7).

6. Ckonbko rpammMoOB pacTBOPEHHOrO BellecTBa cogepxutcsa B 50r pactBopa C MaccoBOK
aonen a)%(B —Ba) = 10%7?
OtBerT: 5r

7. CKONbKO MOMen pacTBOPEHHOrO BELLECTBA COAEPKUTCA B 11 AeummMonsapHoro pacteopa?
OTBeT: 0,1Monb

8. Ckonbko rpamMOB pacTBOPEHHOro BewecTBa cogepxutca B 150 r pacTtBopa ¢ maccoBou
ponei ®% (g — Ba) = 5%?
OTBerT: 7,5r.

9. Ckonbko noHoB obpasyeTtca npu anccoumaumm monekyrbl (NH4)2S04?
Otser: 3.

10. Ckonbko MoHOB obpa3syeTcs npu auccoumaumm asyx monekyn FeCls?
OrtBer: 8.

OrllK-1.2. Tlpepnaraet wuHTepnpeTaumio COOCTBEHHbIX OKCMNEPUMEHTOB U  paCYeTHO-
TeopeTnyecknx paboT C MCNOSNb30BAHMEM TEOPETUYECKMX OCHOB TPaAAMUMOHHBLIX W HOBbIX
pasgenos XMMmnm

TecToBble 3agaHusA (CpeaHUN YPOBEHb CITOXXHOCTH)
1. INo kakon hopmyrne MOXHO paccymMTaTb MOSIEKYISPHYO KOHLEHTpauuio pacteopa?

o m(e —e6a)
a) m(p — pa)
c="n
0) \%
B) m=V - p



r) m(p — pa) =m(e—s6a)+m(H,O)

2. Kakve u3 crnegylolmx 3nekTponuMToB Npu auccoumaumm obpasyowmx moHbl HY n OH-
OAHOBPEMEHHO?

a) Ca(OH)2

6) KOH

B) HsPOu4

r) AI(OH)s

3. Kakue yacTtumubl aBRS0TCA aHUOHaAMMN?
a) Fe%*
6) NO,

CU 2+
B)
r) Mn2*

4. Kakne aneKkTponuTbl ABNSAKTCA CUNbHLIMA?
a) Hi

6) KOH

B) H2S

r) HsPOa

5. Kakum 13 cneaytoLmx anemMeHTOB MOryT COOTBETCTBOBATb UOHbI C 3apsaoM — 27
a) Ca

6) O

B) Fe

rSn

6. Kakas 13 crneyowmx peakumin BblpaxxaeTcsl COKpaLLEeHHbIM MOHHbLIM ypaBHeHneM H* + OH-
= H207?

HCl +Cu(OH), —»
a) < CUOHCI+H20

6) HBr+KOH+KBr+H20

) 2HNO, + Fe(OH), — Fe(NO,), + 2H,0
B <

) H,SO, + RbOH —>RbHSO, + H,0
r <«

7. Kakne ANEKTPOJSInTbl B NIOHHOM YpaBHEHUN cneuyrom,el‘/'l peakuun 3annmcbiBatoTCA B BuUae
= ?
oros: C4COs +2HI =Cal, +CO, T +H,0°

a) CaCOs
6) HI

B) Cal2

r) CO2

8. Kakve BewecTBa o6pa3syoT npu avccoumaumm NoHsl Mn2+?
a) KMnOa

6) MnCl2

B) Na2MnOa

r) MnO:z

9. Kakue anektponuTbl 06pasyroT npu guccoumaumm xnopma-moHsl Cl?
a) KCIOs3



6) HCI
B) Ca(ClO)2
r) HCIO

10. Kaknm 13 cnegyrowmx anemMeHToB MOryT COOTBETCTBOBATb MOHbI C 3apsigom +17?
a)H

6) Sr

B) Ca

r) Fe

11. Kakme yactuubl SBNSAOTCA KAaTMoHaMn?
a) NH,

6) Cr,0>"

B) NO;

r H,PO,

12. Kakne n3 cnegyowmx anekTpornToB ABNATCS cnadbiMn?
a) H2SOa4

6) NaCl

B) Al(NOs3)3

r) HsPOa4

13. Kakasa n3 cnegyowmx peakumm OTHOCUTCA K peakunsam MoOHHOro obmeHa?
) H,0+Cl, > HCI + HCIO
a <«

6) CaO + H20 = Ca(OH)2
g) Ba(NO,), +Na,SO, = Baso, L +2NaNo,

)2H2+02%2H20
r “«—

14. Kakvie 13 criedytoLmx 3nekTponnToB Npu auccoumanmm obpasyoT rmapoKCUaHbIE NOHBI?
a)H2S04

6) AI(OH)2CI

B) Ca(HCOs3)2

r) Sn(OH)2

15. Kakne n3 cnegyowmx conemn He nogsepratoTcs ruaponmsy?
a) PbNOs

6) KNOs

B) Al2(S04)3

r) Pb2COs

Il. TecToBble 3agaHns (MOBbILEHHbIN YPOBEHD CITOXXHOCTW)
1. Kakve BewectBa B WOHHOM YypaBHEHUW cCriedylowen peakumm 3anucbiBaloTCs

vonekynsipHom suge: H2S +PP(NO:), = PbS 4 +2HNO,?

OTtBeT: H2S, PbS.

2. KakoBa cpepna pacteopa, ecnu [OH-] = 101! monb/n?
OTBeT: Kucnas

3. Yemy paBHO MOHHOE npousseneHve Boapl (t = 25°C)?



OTBeT: 1014

4. KakoBa cpefa pacteopa, ecnu pH < 77?
OTBeT: Kucnas

5. Yemy paBeH pH pactBopa, ecnv [H*]=10"° monb/n?
OrtBer: 5.

6. Kakasa kucnota obpasyeTcsa npu B3ammogenctaum okenaa cpocdopa (1) c Bogon?
OTtBeT: H3PO3
7. N30TOMblI XMMUYECKOrO 3fIEMEHTA OTNIMYAKOTCA APYr OT Apyra no yucny *****
OTBeT: HENTPOHOB

8. Kakon ras BblgensieTcs npy B3aumoaencteum pasdbaBneHHON CEPHOM KMCMOTbI C Xerne3om?
OTtBeT: H2

9. MHorne xmmMuyeckMe anemMeHTbl 0bpasyloT HECKONMbKO MPOCTbIX BellecTs, obnagaroLmx
pasnnUYHbIMM CBOMCTBaMN. JTO ABNEHNE Ha3biBalOT
OTteeT: annoTtponuen (annotponus)

10. Kakon obbem 3anmeT rasoobpasHbini xnop, cobpanHbii npu Temnepatype —10°C un
aasneHumn 1 atm, ecnu ero macca coctasnsiet 71 r? (OlMNK-1.1).

11. B xoge a3KcnepMMmeHTa Mo WUCCNeaoBaHMIO 3akoHa AEWCTBYIOLMX Macc And peakumm
B3anmoaenctems mexagy okcngom asota (ll) n kucnopogom (CMecb maearnbHbIX ra3oB), Obino
YCTaAHOBSEHO, YTO 3Ta peakumnsa NogYNHAETCHA 3aKOHOMEPHOCTAM, XapaKTepHbIM ANsi MPOCTbIX
peakunin. Bo ckonbko pas M3MEHUTbLCS CKOPOCTb peakuuun npu ysenuydeHnn obuiero aaBneHns B
ABa pas3a npu Hen3ameHHown Temnepartype. BapnaHTbl OTBETOB:

a) ysenununtcsa B 4 pasa, 0) ysenuuntca B 8 pas, 8) yBenuuutca B 9 pas, 2) yMeHbLumTCA B 4
pasa.

(OMK-1.2, OMNK - 1.3).

12. B xoae nccnenoBaHMa B3aMMOLENCTBUSA MEXAY MOMEKynsipHbIMU ra3oobpasHbIMn XITOPOM
n gTopoM bbINO yCTaHOBNEHO, 4YTO SHTanNbnMA o06pa3oBaHMsi MOHOMTOpMAA Xropa B
nabopatopHbix ycrosuax (25°C, 1 atm) coctaBngetr -50,3 k[bk/mMonb, a 3HTponus
dopMmnpoBaHUA 3TOro e BewecTtBa B Tex xe ycnosusax — +5,0 [bx/monb-K.  Onpegenute
BenuunHy AGC298 k 4N1A peakunn

Clz(r) + F2(r) — 2CIF(r)
ncxogs v3 npvBefeHHbIX Bblwe AaHHbIX. (OMNK — 1.2, OlNK — 1.3).

OlK — 1.3. dopmynupyeT 3akroYeHUs U BbiBOAbI MO pe3ynbTataM aHanuMsa nutepaTypHbIX
AaHHbIX, COBCTBEHHbIX 3KCMEPUMEHTAsNbHbIX M PacYeTHO-TEOPETUYECKUX PaboT XMMUYECKoW
HanpaBneHHOCT!.

TecToBble 3agaHusA (CpeaHUN YPOBEHb CITOXXHOCTH)

1. OTCcTanBaHue NPUMEHSIOT NPKU pasgeneHnun cMecu, ecriv KOMMOHEeHTbl obnagator:
a) pasnMyHoOMn NAOTHOCTLIO

0) pa3anM4yHON PacCTBOPUMOCTLIO

B) pasnnYHON OKpacKou

) pasnuyHbIM arperaTHblM COCTOSIHUEM



2. C Kaknmu 13 criedyroLmx BeLWeCcTB MOXeT B3anMO4encTBOBaTb OKCUA HaTpuA?
a) H20

6) BaO

B) NaOH

r) BaSOas

3. C kakumMu meTannamMmm MoxeT B3aMMOoLeNCTBOBaTb pacTBOp HUTpaTa ceuHua (I1)?
a) Hg

6) Cu

B) Au

r) Al

4. Ouctmnnaums — meton pasfeneHnst CMecei, B OCHOBE KOTOPbIX NEXMUT:
a) pa3nuyHas Temnepatypa KuneHusi KOMNOHeHTOB

6) pas3nunyHas NAoTHOCTb KOMIMOHEHTOB

B) pa3nunyHasi pacTBOPMMOCTb BELLECTB

r) pasnuyHoe arperaTHoe COCTOSIHWE BELLECTB

5. BbinapvBaHue npuUMEHSOT ANA BblAENEeHUMs BELWeCcTB W CMecen, €Crnv KOMMOHEHTbI
obnapatoT:

a) pasnMyYyHoOMN NSIOTHOCTbLIO

0) pas3nnyHbIM arperaTHbIM COCTOSIHUEM

B) pasnuyHoOn pacTBOPMMOCTbIO

I pasnnMyHon TeMnepaTypon KUNeHms

6. XuMn4yeckoe NoHATUE «MONb» NOKa3bIBAET:
a) Yncno aTtomMoB BellecTBa

0) Yncno monekyn BewecTsa

B) KONIN4eCTBO BellyecTBa

) MONEKYNAPHY Maccy BelecTBa

7. Kakvne u3 cnegyowmnx BeLLecTB ABMNSKOTCA KpucTannorngparamm?
a) K2SOs

6) Sn(NO3)2

B8) RbOH

r) BaS-6H20

8. Kakve 13 cnepyioLmx BeLLecTB 3aMeTHO pacTBOPSOTCS B BOAE?
a) AIPOg4

0)BaSO4

B) AgNO3

r) CuS

9. Kakne 13 cnegyowmx BeLwecTB 3aMeTHO pacTBOpPAOTCS B Boge?
a) AgBr

6) Cu(OH)2

B) Zn(NOs3)2

r) HgS

10. Mo kakon hopMysie MOXHO paccynTaTb MacCoBYIO OO PaCTBOPEHHOrO BelecTa?
a) m=V.p

c-"
6) \



) M(s—6a) =m(p— pa)~m(H,0)

_ m(e —e6a)
r) m(p - pa)

11. PacTBOpbI, KakKnx anekTponnTOB XapakTepuayoTcs 3HadyeHuamm pH > 77
a)Na2CO3

0) CaS

B) Al(NO3)3

r) BaClz

12. B pactBopax, Kaknx conen MeTunopaHx MMeeT XenTbln LUBeT?
a) Naz2S

6) LiCl

B) HCI

r) HsPOa

13. lMpwn kaknx 3Ha4eHusIX pH deHondTanenH okpawmnBaeTcs B ManmHOBbIN LBET?
a) 12

0) 4

B)7

r) 14

14. Kakyto okpacky npuobpeTtaeTt nakmyc B HeMTparnbHou cpeae?
a) MariMHoBYO

0) cuHIo0

B) KpacHyto

r) ¢ouoneToByrO

15. PacTBopbl, Kaknx Conemn xapakrepuayotcs 3HadeHnamm pH > 77?
a) NaBr

6) AgNOs

B) FeCls

r) CuSOs4

Il. TecToBble 3aaHWs (NOBbILLIEHHbIN YPOBEHb CIOXXHOCTN)

OlK-2.1. PaboTtaeT C XUMUYECKMMM BellecTBamMuM C COOMOOEHUMEM HOPM  TEXHUKMK
6es3onacHocTu
1.Kakasa n3 cmecen crnegyrowmx ra3oB ABNAeTCA B3pPbIBOONACHOM:

a) H2+Cl2

b) N2+O:2

c) Ha2+HCI

d) O2+ HCI

2.lpun B3aMMOOENCTBUN KaKNX BELLLECTB BO3MOXXHO pa3dpbi3rMBaHmMe €aKNX XXNOKOCTEMN:
a) H20+HNOs
b) NaCl+Nal
c) H2SO4+NaOH
d) NHs (BoaHbin) +KCI



3.Kakon n3 cneaywowmx npegmeTtos oba3ateneH B nabopatopuu:
a) NUHUEeT
b) mukpockon
C) MOSOTOK
d) xanar

4 Kakune BeLLecTBa AOMKHbI XPAHUTCS B BbITSXKHOM LUKaQdy:
a) xnopwug Hatpus
b) cynbdat yuHka
C) cepHas Kucnora
d) 6pom XKuagkumn

5.Kakum BelecTBOM criegyeT TyLINTb 3aropeBLUNMNCS LWENOYHbIA MeTann:
a) Boaa
b) necok
C) MeaHbI Kynopoc
d) copa ctupanbHasa 6e3BoaHasn

6. KakMm BelLlecTBOM crieayeT TyLWnTb 3aropeBLlumnmca gpocgop:
a) BoAda

b) necok

C) MeAHbIN Kyrnopoc pacTBop

d) cofa ctupanbHas 6e3soaHas

7 .Kakune BelLecTBa Hemnb3sa n3amenbyaTb Npy NOMOLLM MOMOTKA:
a) cepa
b) cenutpa kanuinHas
C) MnoBapeHHas cosb
d) KpacHbin chochop

8.YT1o Henb3da genaTtb B Xummnyeckon nabopatopuu:
a) rPOMKO pasroBapvBaTtb
b) npoBeTpmuBaTb NomeLleHne
C) MbITb Nnon
d) npMHMMaTb NULy

9. Yto gmenartb Npu nonagaHum KOHLEHTPUPOBAHHOW CEPHOM KNCMOTbI HA KOXY:
a) NPOMbITb BOAOM U BbITEPETb NOMOTEHLEM
b) crepeTb Kucnoty nb6LIM NpeaMEeTOM U 3aTEM NPOMbITbL BOAOMN
C) NPOMbITb LWENOYbo
d) NPOMbITb YKCYCHOW KMCHOTOWN

10.Mpwn paboTe ¢ kakum rasom TpebyeTcs MmakcMmarnbHoe cobrnogeHne TeXHNKN 6e3onacHOCTU:
a) asot
b) yrnekucnbin ras
C) KCEHOH
d) xnopaHrmapva yronbHOW KUCNOTbI

11.2KugkocTtb B NMneTKy HabupatoT:
a) BTArMBaga ee pTom
b) c nomoLbo pe3nHoBoOn rpyLLn
C) HaknoHsas 6aHKy C peakTUBOM
d) c nomouwbo ao3atopa



12.B npobupke XnaKoCTb NpU HarpeBaHUM OOMMKHA 3aHMaTb:
a) meHee 1/3 o6bema
b) 6onee 1/3 obbema
c) Y2 0b6bema
d) Becb 06bem

13. OnbITbl C KOHLEHTPUPOBAHHLIMW KUCNOTaMU criegyeT NpoBOANTb
a) B BbITSDKHOM LUKady
b) B kKOpnpope
C) Ha nabopaTopHOM cTOne
d) Ha ynuue

14.MMpwn paszbaBneHnn KOHLEHTPUPOBAHHOW CEPHOMN KNCNOTbI BOAOW creayeT BNnBaThb:
a) BOAY B CEPHYHO KMCMOTY
b) cepHyto Kucnorty B Bogy
C) He UMeeT 3Ha4yeHnd
d) BepHbIX OTBETOB HET

15. Ecnn B nabopartopun pa3buT pTyTHbIN TEPMOMETP, TO HEOBXOAMMO:
a) cobpaTb pTYyTb C NOMOLLbLIO PE3MHOBOM rpyLin B 6aHKy ¢ BOAOWM
b) cobpaTtb pTyTb N BbIGPOCUTL B PaKOBUHY
C) cobpaTb PTYTb C MOMOLLbIO NbIfIECOCA M BbITPSAXHYTb MELLIOK Ha ynuue
d) cobpaTb pTyTb C MOMOLLbIO BEHMKA 1 COBKA B MyCOpPHOE BeapOo

Orl1K-2.2. lpoBoguT CUHTE3 BeWeCcTB U MaTepuarnoB pasHOW NpupoAbl C UCNONb30BaHUEM
UMELNXCA MeTOOUK
1.Mpouecc B pe3ynbTaTe KOTOPOro BelwecTBa OTAENATCA Apyr oT gpyra?

a) SKCTpakuus

b) ocaxpgeHue

C) paspeneHue

d) coocaxgeHwue

2.MeToOOM ranbBaHNYECKOro OCaXAeHWs Nony4atoT:
a) KMCNOTbI
b) metannbi
c) conu
d) nepokcugbl

3. CocTaB Bbl4eNsieMoro CoeguHeHNs 3aB1MCUT OT:
a) ycnosun
b) cBOMCTB KOMMNOHEHTOB
C) mMartepwuarna anekrpoga
d) BepHbl Bce oTBeThI

4. MeTopa, npu KOTOPOM OTAEeNAeMOe BELECTBO BbIAENSAOT U3 TBEPAbIX 3NEKTPOSIUTOB:
a) anekTponus
b) uemeHTauus

C) Anddysms
d) anektpodopes

5. YTO cny>uT Cblpb€M AN NPON3BOACTBA KanbLMHUPOBAHHOW coabl?
a) cynbgug xenesa



b) noBapeHHasi cosnb, U3BECTHAK
C) aMmMmuak, aTMOCHEPHbIN BO34yX
d) Bo3agyx, Boga, noBapeHHas Ccorlb

6. Cblpb€ Anst Npon3BOACTBA CEPHOWM KUCIOThI:
a) BO34yX, Boda, HATPO3HbIE rasbl;
b) xnopwug HaTpus n ammumak;
C) CWNbBUHMUT;
d) cepHbIX KonyepaH

7. Y10 ncnonb3yoT B NpON3BOACTBE aMMuaka?
a) CEpPHYH KUCNOTY, NPUPOAHbIN ra3, aTMOCHEPHLIN BO3AYX;
b) cepHyto kncnoTty, Bogopoa, atTMocdepHbI BO3aYX.
C) Kucnopopn, BOAOpPOA, amMMuak, NPUPOAHbIN rasd, atmocdepHbln Bo3ayx; D) ammuak,
BOAOPOA, BOAY.
d) Bogopopn, asor.

8. [laHHbIN NPOAYKT Haxo4UT NPUMEHEHNE B MblfTOBAPEHUMN:
a) eAKun HaTp;
b) consHas kucnora;
C) cepHas KUCIoTa;
d) asoTHas kucnora.

9. Kakon meTtoa nmeet nabopaTtopHOe 3Ha4YeHME NpK NOSTyHYEHUN XITOPUCTOro Bogopoaa:
a) NpPSAMOWM CUHTEe3 U3 BoAopoa 1 xsopa
b) cynbdaTHbIN MeTOA (M3 CEPHON KUCNOTbI U NOBapPEHHOWN COMMN)
C) M3BneYeHne 13 NPoAYKTOB XIOPUPOBAHUS OPraHNYeCKUX COeaUHEHNI
d) npu okucneHumn cepoBogopoga

10. BolgeneHwne TennoTbl ha3oBoro nepexoga Habnwgaetcsa npu
a) BO3rOHKeE;
b) neperoHke
C) KpucTannusauuum
d) nnaeneHun

11. OgHO 13 NpeacTaBneHHbIX YCNoBU aBndeTcs obsa3aTtenbHbIM ANd Havana KpuctannMsaumm
BeLLeCcTBa M3 pacTBopa:
a) BeogsaT BewecTtBa, cnocobCTBYOLLME NPOTEKAHUIO TPAHCMOPTHBIX XMMUYECKUX peakuun
b) UcxopgHyro  cpasy nepeoxnaxgator, neperpeBalwT  Unn nepechbIwWarT
KpUcCTannmsyemMbiM BeLLEeCTBOM
C) NpPUMEeHST NHAMdPEPEHTHbIE rasbl
d) BBOOAT pacTBOpPUTENDb

12. Ecnu pactBOpMMOCTb BeLLeCTBa Maro u3MeHsieTcst ¢ uameHeHmem TemnepaTtypbl (NaCl B
BOAE), TO ero Kpuctannuaauuio n3 pactsopa ny4ile npoBecTu:
d) YaCTUYHbIM WNXU NOSIHbIM BbiNapuBaHUEM pPacTBOPUTENSA W3 HACbIWEHHOro
pacTBoOpa npu NoYTM NOCTOAHHOM TemnepaTtype (n3otepmuyeckas K.)
b) ncnonb3oBaHMemM ogHOBPEMEHHO OXNaXAEHUs1 U HarpeBaHus
C) OXNaXaeHWeM ropsianmx pacTBopoB
d) BBOOAT pacTBOpPUTENDb

13. Ona nydwen kpuctannmsauum FeSO4 wmn3 pactBopa B [aHHbIA pacTBOp HeobBXxoaumo
no6aBuThb:



a) Fe(NO3)2;
b) AgNO3;
c) Fe(NO3)3;
d) H2SO4

14. ......... - 3TO pacTBOp, B KOTOPOM Xuakas (pacTBoputens) U TBEpaasa dasa (paCTBOPEHHOE
BELLLECTBO) HAaxXoaATCsa B paBHOBeCUU. Peyub MOET O:

a) nepecblLLeHHOM pacTBope

b) HacbliWweHHOM pacTBoOpe

C) HeHacblEeHHOM pacTBope

d) BepHbIX OTBETOB HET

15. lna yckopeHHOro cunbTpoBaHus 1 6onee NonHOro ocBOBOXAeHUS ocagka OT pacTBopa
NCNOSb3YHOT:

a) ropsiyee (punbTpOBaHUE

b) ob6bl4yHOE hUnbTPOBaHUE NPU H.Y.

C) bunbTpoBanbHas nocyaa

d) BakyymMHoe dhunbTpoBaHue (Hanpumep, Npu NOMOLU BOJOCTPYMNHOIro Hacoca)

Il. TecTtoBble 3agaHnst (NOBbILWEHHbIN YPOBEHb CIIOXXHOCTM)

1.MoXeT nnM M3 NPOCTOro BELLECTBa NOMy4YMTbCA APYroe NpocToe BELWEeCTBO?

OTBerT: pa.

2.MImetoTCa cMecu criegyroLllero cocrtasa, cepa, Meab xnopua umHka (cmecb Ne 1); cepa, meap,
xnopua ptytu(ll) (cmecb Ne 2). Kakyto M3 HUX MOXHO pasgenutb, HEe MPOBOAA XUMMUYECKUX
npespaLleHni, a Kakyto HeT?

OtBeT: MoxHo pasgenutb cmecbNe1 (ga, cmecb Ne1)

3.MOXHO N Npn B3auMOZEeNCTBUN ABYX BOOHbLIX PacTBOPOB MOMyYUTb BOAY, NMPaKTUYECKU He
coaepKalllyto paCTBOPEHHbIX BELLECTB?
OTBeT: [1a, MOXHO.

4.Pacnonoxute B psg no ybbiBaHMo obbema Mnorfowaemoro Yrrekucrioro rasa pasHbIMU
ob6bemamu KoHUeHTpupoBaHHbIX pactBopoB Na2C0Os, NasPOs n NaHCOs, cogepxalumx paBHoe
KONMYEeCTBO MOrel BeLWecTB U 0gnHaKoBble 00beMbI BOAbI.

OtBeT: NasPOs, Na2CO3 NaHCOs,

5. MNMpu npou3BOACTBE €AKOro HaTpa U3 pacTBopa NOBApeHHOW CONv BblaeneHne Boaopoaa
npoucxoauT Ha
OrtBerT: Ha kaToae (kaToae).

OMNK-2.3. lNpoBoanT cTaHAapTHble ornepauun Ansa onpenerieHns XMMu4eckoro u ¢asoBoro
cocTaBa BelleCcTB 1 MaTepmnarnoB Ha UX OCHOBE.

TecToBble 3agaHusA (CpeaHUN YPOBEHb CITOXXHOCTH)

1.XnmMmmyeckme coeaMHeHNs NepeMeHHOro coctaBa Ha3bIBaloT:
a) CNOXHbIMW BELLLECTBAMU
b) panbToHMaamu
C) KOMMMEKCHbIMM BELLECTBAMMU
d) 6epTonnuaamun

2. XMn4yeckne coeanmHeHnst MOCTOSIHHOrO CoCTaBa Ha3blBatoT:
a) bepronnugamu



b) BewecTBamn
C) AanbToHMAaAMu
d) kopnyckynugamu

3. B ocHoBe cOBpeMeHHOro npeacTaBneHMss O NepuoaMYECcKOn CUCTeEME
3NEMEHTOB NEXMUT:

a) BaneHTHOCTb

b) ctpoeHne atoma

C) aTtoMHasa macca

d) yncno npoTOHOB B AiApe aTomMma

4. XuMmn4yeckme coeauHeEHNs C MOHHOM CBSA3bI0 Ha3blBalOT MOHHLIMU UIN:
a) KOBaneHTHbIMU
b) anekTtponutamu
C) aneKTpocTaTU4eCKUMM
d) reTepononsApHbIMHU

5. Kpuctannuueckue BellecTBa, cCoaepallime MOneKynbl BOAbI, HAa3blBalOT:
a) Kpuctannorungparamu
b) rmpgpatamm
C) rMapupPOBaHHbIMM
d) conbBaTtamu

6. OMynbcus npeacTaBnseT cobon:
a) XUAKWUA pacTBop
b) cmecb HepacTBOpUMbIX APYr B ApYyre XUAKUX BewwecTB
C) pacTtBoOp sin4Horo 6enka
d) cpencTtso Ans CTUpKK

7. KonnonaHbli pacTBOp OTNMYaeTcs OT MCTUHHONO pacTBopa:
a) KOHUEeHTpaumen
b) nnoTHocTblO
C) pasmepamMm 4acTuL pacTBOPEHHOro BelecTBa
d) cnocobamu NpUroToBEHUs

8. ApeomeTp — 310 NpMBOP, C NOMOLLILIO KOTOPOro
a) onpenensT cCocTaB BO3ayxa
b) ycranHaBnuBaloT HanpasneHue BeTpa
C) KOHTPONMPYIOT COAEp>KaHNe BpeaHbIX BELLECTB B pacTBOpax
d) M3mMepsT NMIOTHOCTb XUAKOCTEN

XNMNYECKNX

9. B nabopatopun pactBopuTenb MOXET OblTb OTAENEH OT PAaCTBOPEHHOIO BELLIECTBA:

a) BCTpsiXuBaHue
b) pexkaHTauuen

C) punbTpoBaHMEM
d) neperoHkoun

10. MNpumepom oKUCNUTESTbHO-BOCCTAHOBUTENBHOW peakuumn SBISeTCA:
a) pasnoXeHue M3BeCTHsIKa
b) pasnoxeHue a3oTHOM KUCNOTbI C BblAeNeHMeM okcuaa asora IV
C) HenTpanusauus a3oTHOW KUCIOThI
d) B3aumogencteme N3BECTHAKA C a30THOM KUCITOTOM

11. dTOp — 3TO CaMbIn:



a) aKTMBHbIN MeTann

b) Npo4HbIN anemeHT

C) CUINbHbIA OKUCNUTESb

d) anekTpooTpuuaTernbHbIA 3NIeMEeHT

12. Konn4yecTBOo BellecTBa — 9TO:
a) nopuus BellecTBa, M3MepeHHasi B MoOnsx
b) uncno CTPYKTYpHbIX YacTul, paBHoe 6 - 1073
C) Macca BeLecTBa
d) HaBecka BeLlecTBa

13. MeTannuyeckme CBOMCTBA XMMUYECKMNX SNIEMEHTOB C TOYKWN 3PEHUST XMUN 0BYCNOBNEHbI:
a) CnocoOGHOCTLIO aTOMa OTAaBaTb ANIEKTPOHbI
b) cnocobHocTblo pearnpoBaTtb C HeMeTanamm
C) BENIMYMHOWN 3NEKTPOOTPULLATENBHOCTHU
d) cTpoeHnem KpucTannmyeckom peLleTkm

14. AM(poTepHbIMM CBOMCTBaMN He obnajaer:
a) ZnO
b) Zn(OH)2
c) Alz03
d) Cuz20

15.Y xuMmnyeckmx aneMeHToB B Npeaenax nepmoga crieBa Hanpaso yCUNMBatoTCS:
a) mMeTtannuyeckun bneck
b) anekTponpoBOAHOCTb
C) OKMCNUTeNbHble CBOMCTBA
d) oTHocuTenbHasa NSIOTHOCTb

Il. TecTtoBble 3agaHust (MOBLILEHHbLIN YPOBEHb CIIOXXHOCTM)

1. Yncno nsoTonos BOOOPOAA, C KOTOPbIMU PAabOTalOT YYEHbIE PAaBHO .

OtBerT: 3

2. KOHLEHTpUpOBaHHbIN pacTBop KapboHaTa kanusi B BoAe, B NMPUCYTCTBUM (hpeHondgTanenHa
nmeer OKpacky.

OTBeT: ManvHoBylo.

3. Kakown ueT npuobpeTaeT nakmyc B BOgHOM cpefe kapboHaTa kanua?
OTBeT: cuHUM

4. KakoBa cpefa BoOHOro pactsopa xnopuga HaTpua?
OTBeT: HeUTpanbHasn

5. KakoBa cpega BoAHOro pactBopa cunukata HaTpus?

OTBeT: Wweno4Has

OllK-2.4. lMpoBoanT uccnegoBaHUsi CBOWCTB BELLECTB M MaTepuanoB C UCMNONb30BaHUEM
CEPUNHOro Hay4yHoro obopyaoBaHus

TecToBble 3agaHuA (CpeaHUN YPOBEHb CITOXXHOCTH)

1.Auctnnnauma — meToa pasgesieHna cMeceln, B OCHOBE KOTOPbIX NEXUT:



a) pas3nuyHaa Temnepartypa KMneHnst KOMNOHEeHTOB
0) pasnnyHasi NNOTHOCTb KOMMOHEHTOB

B) pasnuyHasa pacTBOPMMOCTb BELLECTB

r) pa3nuyHoe arperaTtHOe COCTOSIHME BELLECTB

2. BbinapuBaHve npuMeHAOT ANS BblOeNeHUMs BewecTB W CMecer, ecrnvi KOMMOHEHTHI
obnagator:

a) pa3nNMyYyHOMN NMIOTHOCTbLIO

6) pasnuyHbIM arperaTHbIM COCTOSTHUEM

B) pasnn4HoOn pacTBOPMMOCTbIO

) pasfMyHoOn TemnepaTypomn KUMNeHus

3. B nabopatopun pacteopuTenb MOXeT OblTb OTAENEH OT PacTBOPEHHOrO BELLeCTBa:

a) BCTpsSIXMBaHue
b) AekaHTauunen

C) u1nbTpOBaHMEM
d) neperoHKomn

4. ApeomeTp — 310 Npnbop, C NOMOLLLIO KOTOPOro

a) onpeaensitoT CoCTaB BO3ayxa

b) yCTaHaBNMBalOT HanpasreHne BeTpa

C) KOHTPONMPYIOT COAEPXXaHNe BpeaHbIX BELLECTB B pacTBoOpax
d) M3MePAIT NITIOTHOCTb XUAKOCTEN

5. [Ins yckopeHHoro ¢unbTpoBaHna 1M Honee nomnHOro ocBoboOXAeHWa ocagka OT pacTtBopa
NCronb3yHoT:

a) ropsiyee punbTpoBaHUE

b) obbl4YHOE hunbTpoBaHUE NPU H.Y.

C) dunbTpoBanbHas nocyna

d) BakyymMHoe hunbTpoBaHue (Hanpumep, Npu NOMOLU BOAOCTPYMHOIro Hacoca)

11. OgHO 13 NpeacTaBneHHbIX YCNoBU aBnaeTcs obsa3aTtenbHbIM ANd Havana Kpuctannmsaumm
BeLLeCcTBa M3 pacTBopa:
a) BeogsaT BewecTtBa, cnocobCTBYOLLME NPOTEKAHUIO TPAHCMOPTHBIX XMMUYECKUX peakuun
b) UcxopgHyro  cpasy nepeoxnaxgator, neperpeBalT  Unn nepechbIwWarT
KpUcCTannmsyemMbiM BeLLEeCTBOM
C) NPUMEHSAT NHAMGPEEPEHTHBIE rasbl
d) BBOOAT pacTBOpPUTENb

12. Ecnu pactBopuMOCTb BellecTBa Mano u3MeHsieTcs ¢ nameHeHmem temnepatypbl (NaCl B
BOAE), TO ero Kpuctannuaauuio n3 pactsopa ny4ile npoBecTu:
a) YaCTU4YHbIM WU MNOJNIHbIM BbliMapuBaHUEM pPacTBOPUTENSA U3 HaCbIWEHHOro
pacTBoOpa npu NoYTM NOCTOAHHOM TemnepaTtype (n3otepmuyeckas K.)
b) ncnonb3oBaHMeM O4HOBPEMEHHO OXNAXAEHUSA N HAarpeBaHUs
C) oxnaxaeHwem ropsiamx pacTsopoB
d) BBOOAT pacTBOpPUTENDb

13. KatnoHom aBnsaeTcs:
a) H*
b) N*
c) H20
d) Xe



14.NaCl — aTo
a) npocToe BewecTBO
b) metann
C) CrnoXxHoe BewecTBO
d) nnasma

15.[1ByXOCHOBHOW 1 KMUCNopoaocoaepXaLlen KUCnoTon asnseTcs
a) Ceposogopoa
b) CepHas kucnora
c) ConsaHas kucnoTta
d) OpTtodocdopHas kucnoTa

OlMK-3.1. TpuMmeHsieT TeopeTuyeckne M NONyaMnuMpuyeckne MOAENU npu pelleHun 3agad
XUMUYECKOWN HanpaBneHHOCTH
TecToBble 3agaHusA (CpeaHU YpoBeHb CITIOXXHOCTH)

1.PactBop H3PO4 B3anmogencrsyeT C
a) Hatpuem
b) Megbto
c) lnatnHoun
d) Cepebpom

2.dopmyna BellecTBa, 06pa3oBaHHOro C y4acTUeEM METanIMYeckomn CBs3un
a) S8
b) P4
c) N2
d) Na(TBepabin)

3.BellecTtBa, 3agepxumBaroLime CKOPOCTb XMMUYECKON peakLun:
a) Karanusatopsbl
b) AktuBaTopbl
c) UHrubmTopsbl
d) CrabunusaTopsbl

4 MakcrMmMmanbHoe YNCIo SNEKTPOHOB Ha p-opbuTansx:
a) 2
b) 6
c) 10
d) 14

5. O6pa3soBaHme Conm aMMOHMS BO3MOXHO B XMMUYECKOW peakuuw. ..
a) Cu+ HNO3 (pas6.) = ..;
b) Sb + HNOS3 (koHu.) = ...;
c) Fe + HNOS3 (koHu) = ...;
d) Mg + HNO3 (pa36.) = ....

6. Mpwn cnnaeneHnn Cr203, NaNO3 n NaOH obpasyeTcs...
a) Na2CrO4;
b) Na2Cr207;
c) NaCrO2;
d) Na3[Cr(OH)6].



7. TemnepaTypHbI KOI(PULMEHT peakumm paBeH 2. Ha CKONbKo rpagycoB Hago YMEHbLUUTb
TemnepaTypy, YTOObl CKOPOCTb peakumMm ymeHbLuuniachk B 16 pas:

a) Ha 20°C;

b) Ha 30°C;

c) Ha 40°C;

d) Ha 50°C.

8. Cucrtema, B KOTOPOM NOBbILLEHNE JABNEHUSA HE BbI3OBET CMELLEHNS paBHOBECUS:
a) 2NF3 (r) + 3H2 (r) « 6HF(r) + N2 (r);
b) C(T) + 2N20(r) <« CO2(r) + 2N2 (r);
c) 3Fe203 (1) + H2 (r) « 2Fe304(T) + H20(r);
d) 2ZnS(1) + 302 (r) <> 2ZnO(T1) + 2S02 (r).

9. Kak Bnusiet Ha paBHoBecune peakumm 2S02 + 02 «— 2S03 + Q nNOHWXeHWe aasBrieHna npu
HEN3MEHHOWN Temneparype:

a) He BIMSET;

b) cmelwaeT BNpaBo;

C) cmMmeLljaeT BMeBO;

d) 3aBucuT OT TemnepaTypsbl.

10. OxapakTepuaynte gencrTeme npomoTopa:
a) CMellaeT XMMUYEeCKOe paBHOBECKUE;
b) ycunuBaeT aencrtBme Katanusartopa,
C) SIBNSieTCs KaTannTU4YECKUM SIA0M;
d) He BnMSeT Ha aKTMBHOCTb KaTanmsaTopa

11. Ecnu npouecchl nepexofa CUcTeMbl NPOUCXOOAT NPWU NOCTOAHCTBE AABIEHUS CUCTEMbI, TO
OHWN Ha3bIBAOTCS:

a) n3obapHbIMK;

b) n3oxopHbIMK;

C) N30TEPMUYECKUMU;

d) n3obapHO-M30TEPMUYECKUMN

12. Ecnwn npouecchl nepexoga CUCTEMbI MPOUCXOANAT NPU MOCTOAHCTBE OObema CUCTEMBI, TO
OHM Ha3bIBalOTCS:

a) nsobapHbiMu;

b) n3oxopHbIMu;

C) U30TEPMUYECKUMU;

d) n3obapHO-M30TEPMUYECKMMN

13. Tennoson 3apdEeKT peakunn OKUCIIEHUS KUCITIOPOAOM OfieMEHTOB, BXOASALMX B COCTaB
BelllecTBa, 40 06pa3oBaHUS BbICLUMX OKCUOO0B Ha3bliBaeTCs:

a) TennoToW CropaHus 3TOro BelecTBa;

b) TennoTtoi BO3roHkM 3TOro BELLECTBA;

C) TennoTton agcopbumnm 3TOro BELECTBa;

d) Tennoton gecopbuum 3TOro BellecTaa.

14. BoibepuTe BepHOe yTBEpPXKAEHME:
a) Temnepatypa sBnAgeTCs Mepou MNOSIHOM BHYTPEHHEW JHeprum nocTynaTesibHoro
OBWKEHUSI MOSEKYNbI;
b) Temnepatypa gaBnsetca mepon cpeoHen MOTEHUManbHOM SHEPruM nocTynaTesnlbHOro
OBWKEHUS MOSEKYNbI;



C) TeMmnepartypa siBNsieTCs Mepon cpefHen KWHETUYECKOW 3Hepruu noctynatenibHOro
ABUXEHUS1 MOJEKY bl;

d) Temnepatypa sBNseTCs Mepon MOMMHOW KUHETUYECKOW SHeprum mnocTynaTenbHOro
ABWXXEHUST MONEKYIbI.

15. YTOo MOXHO onpeaenuTb KPUOCKONMUYECKUM METOAOM?
a) MONSAPHYI Maccy pacTBOPEHHOro BelwecTBa;
b) cTeneHb nsBneyeHus;
C) Temnepartypy;
d) mMonsapHylo maccy pactBopuTens.

OlMK-3.2. Wcnonb3yeT cTaHgapTHOEe nporpaMmmHoe obecnedeHne npu peweHuM 3agad
XUMUYECKOWN HanpaBneHHOCTH
TecToBble 3agaHusA (CpeaHU YpoBeHb CITIOXXHOCTH)

1.Kakne nporpamMmmbl MOXXHO OTHECTU K CUCTEMHOMY NPOrpaMmMHOMY obecrneyeHumto:
a) OnepaunoOHHbIe CUCTEMDI
b) MpwuknagHble nporpammbi
c) Wrposble nporpammel
d) Bce nepeuncneHHoe

2.Kakne nporpammbl MOXHO OTHECTU Kk cuctemHomy [M0O:
a) OpanBepbl
b) TekctoBble pegakTopsbl
C) OneKkTpOoHHble Tabnuubl
d) Mpadunyeckme pegakTopsbl

3.B kakmnx eguHuLax MOXXHO N3MepPUTb HALEXHOCTb:
a) OTtkasoB/uac
b) Kb6ant/cek
c) Kwm/uac
d) Onepauwnn/cek

4. [InAa peleHns XMMUYeCcKnx 3agad XxapakTepHo NpMMEHEHME:
a) Cuctem ynpaBneHusa 6a3amu gaHHbIX
b) A3bIkOB BLICOKOIro YpOBHS
C) S13bIKOB HM3KOrO YPOBHS
d) lMpMMeHeHMs1 CNOXHbIX MaTeEMaTUYECKNX pacyeToB

5. Kakoe nporpammHoe obecneyeHne Hambonee noaxoauTt Ang obpaboTKm KONMYECTBEHHbIX
pe3ynbTaToB XMMUYECKOro 3KCNepuMeHTa:

a) OnepaunoHHasa cuctema Windows

b) TekctoBbI pegakTop Word

c) Pepaktop Tabnuu Excel

d) Pepaktop npeseHTaumm

OlNK- 6.1. lMNpeactasnsieT pesynbtatbl paboTbl B BUAE OT4YeTa MO CTaHAApTHOW (hopme Ha
PYCCKOM AA3bIKE.



OlMNK- 6.2.NpeacTtaBnser WMHPOPMAUUIO XMMUYECKONO coAepXaHust C ydeTom TpeboBaHui
Bubnuorpadun4eckon KynbTypbl

OMNK - 6.3.NpeactaenseTr pesynbTatel paboTbl B BMAE TE3MCOB AOKNaga Ha pPYCcCKOM U
aHIMNNCKOM si3blkaX B COOTBETCTBMM C HOpMaMu M nNpaBunamu, NMPUHATBIMA B XUMUYECKOM
coobuiecTBe.

OMNK — 6.4. NotoBUT npe3eHTaunto Mo Teme paboTbl M NPeacTaBNseT €e Ha PYyCCKOM U
aHIMNNCKOM SA3bIKax.

1. Bam Hy>XHO NOAroTOBUTb MpEe3eHTauuio No HOBENLWMM MEeTOAaM XMMWYECKOro CUHTe3a Anis
KOHgbepeHUmMn. Hanuwimte noatanHbIiv anropuTM NOAroTOBKM Npe3eHTauuu.

OtBet: 1.06paTutbca K 6asam aaHHbix (PubChem, Web of Science). 2.Ucnonb3oBaTb
Kno4yeBble croBa «chemical synthesis» u npuMmeHUTb PUNLTPLI ANA OrpaHU4YeHUs aatbl
ny6nukaumm. 3.0ueHUTe Ka4eCTBO U peneBaHTHOCTb HaWAEHHbIX CTaTen.

MK- 1.1.06ecneunBaeT cb6op Hay4HOWN, TEXHNYECKOM U NAaTEHTHON MHOPMaLN, HeoBXoaNMOM
ANSA pelleHnsa nccnegoBaTenbCcknx 3agay

1.Kakne ©asbl JaHHbIX HE MOryT ObiTb MCMNOSb30BaHbl AN MOMUCKa Hay4yHOW, TEeXHU4eCKOW
MHdOpMaUUKM AN peLleHns nccrneaoBaTenbCkuxX 3agau:
a) PubMed
b) Web of Science
c) Scopus
d) B KkoHTakTe
2. Kakne Xxumudeckume XKypHanbl He nyOnukyloT HayyYyHOW, TEXHUYECKOM W MNaTEHTHOWM
nHdopmMauum, HeobxoanMMonm ANsa peLleHnsa nccrnegoBaTenbCKNX 3aaau:
a) HeopraHuyeckne maTtepuansl
b) >KypHan obwen xumumn
c) KypHan dpunanyeckon Xxmummm
d) Hayka u Xn3Hb
3. Kakme cantbl MOryT 6bITb MCNONb30BaHbI ANSA MOMCKA Hay4YHOW, TEXHUYECKOM U MaTEHTHOWM
nHdopmMauum, HeobxoanMonm AN peLleHnsa nccrnenoBaTenbCKNX 3aaau:
a) PoOooU
b) PH®
c) Poccuinckoe xummyeckoe obLecTBo
d) Bce nepeyncreHHble
4. Kakue canTbl MOryT ObiTb WCMONb30BaHbl AN MOUCKA HOPMATMBHLIX [OOKYMEHTOB WU
CTaHOapToB:
a) bubnuoteka nvern JleHnHa
b) eLibrary
c) PubChem anekTpoHHasi nouckoBasa cucrema
d) BCce nepe4vUcCrieHHble
5. B kakom copmaTe MOXHO HaWTU SNEKTPOHHbIE BEPCUM HOPMATMBHBLIX AOKYMEHTOB W
CTaHOapTOB MO ANAarHOCTMKE NaTonornn?
a) PDF,
b) HTML,
C) u4epes cneunann3npoBaHHble NNAaTPOPMbl 4SS XMMUYECKUX U3OaHU
d) Bce nepevyncrneHHble
6. [Ina coxpaHeHust KoHMOEeHUManbHOCTU nHopmaumm npu pabote ¢ XMMNUYECKMMU OAHHBIMU
B 9NEKTPOHHbIX 6a3ax AaHHbIX HE06X0aMMO
a) cobnogaTtb npasuna MHPopmaLMoHHON 6e3onacHOCTU



b) poctyn K AaHHLIM TOMBKO aBTOPM30OBAHHBIMU NLLAMM
C) ucnonb3oBaHWe 3alULLEHHBIX COegUHEHUN
d) Bce nepeyncneHHoe
9. lNouck peueH3MpPOBaHHbIX CTaTerh Mo CaMbiM COBPEMEHHbIM AaHHbIM NaTONOMMN MOXHO
NpoOBOANTb, UCMOMNb3YS
a) 3NEeKTPOHHYI BnbnuoTteyHyto cuctemy PubChem
b) anekTpoHHyto Bubnunoteynyto cuctemy Elsevier
C) 3NEKTPOHHYI BMbnuoTteyHyto cuctemy KokpenHa
d) Bce nepeyncneHHoe
11. Kakne nogxogbl M MeTodbl MHGOPMauUWOHHOM 6Ge3onacHocTu creayeT cobnwogatb npu
paboTe C XMMUYECKMMN OaHHBIMW B 3NEKTPOHHbIX Ba3ax AaHHbIX:
a) WwnpoBaHne gaHHbIX,
b) ynpasneHve goctynom,
C) perynspHoe oOHOBMEHNE NPOrpaMMHbIX CPeaCTB Ans obecneveHnsa 6e3onacHoOCTy,
d) Bce nepe4yucrneHHoe.
12. WHpOpMaUMOHHO-KOMMYHUKALMOHHbIE TEXHOMNOMMN NpPeaoCTaBNAT BO3MOXHOCTU ONS
COBMECTHOWM paboTbl Hag nccrnegoBaTeNbCKMMU NPOEKTaMm B 061acTn XuMmnn Yyepes:
a) ucnonb3oBaHMe 061aYHbIX XPaHUMULL AaHHbIX,
b) coBmecTHOe pepakTupoBaHne OKYMEHTOB,
C) BUpTyasnbHble KOMMYHMKaLMOHHbIE NNaTgopMbl,
d) Bce nepeuyucrieHHoe

MK-1.2.CoctaBnseT aHanutuyeckmi o63op cobpaHHOM Hay4YHOW, TEXHUYECKOW WU MaTEHTHOW
NMHpopMauunKn No TemaTUKe NCCNeaoBaTENbCKOro NpoeKkTa
1. OueHUTb aKkTyanbHOCTb W [OCTOBEPHOCTb WHopMauun, MNONMyYeHHOW W3 INEKTPOHHbIX
BMBNMOTEYHBIX CUCTEM MPU UCCea0BaHMMN MOXHO Yyepes:

a) aHanu3 UCTOYHMKOB N3OaHWN,

b) aBTOPUTETHOCTM XXypHaroB 1 aBTOPOB,

C) AaTtbl nybnukaumm,

d) npouecca peueH3npoBaHus,

€) Bce nepeyucrieHHoe
2. Ona obecnevyeHnss COXPaHHOCTM U HAOEXHOCTU JNEKTPOHHBIX WCTOYHMKOB MHAOPMaLMK
Heobxoanmo:

a) MCnonb3oBaTb perynspHoe pes3epBHOE KONMMpPOBaHME AaHHbIX

b) MOHWUTOPMHI COCTOSAHMSI BNEKTPOHHBLIX CUCTEM

C) aHTMBUPYCHbIE NPOrpamMMmbl

d) Bce nepeuyuncrieHHoe
3. OpraHusoBaTtb U nNpeactaBuUTb pesynbTaTbl UCCNeoBaHWIA MO BOMpOCaM UCCnefoBaHWn B
obnacTn XMMnMm MOXHO C UCMONb30BaHNEM MHEPOPMALMOHHO-KOMMYHUKALUMOHHBLIX TEXHOMOMNI
Yyepes:

a) cosfaHue npeseHTauun,

b) anekTpoHHbIX NOCTEpPOB,

C) nybnukauuio Ha cneunanmMaMpoBaHHbIX OHMaH-NNaTopmax,

d) Bce nepeymncneHHoe.

4. Bam Heob6xoOuMMO NOBLICUTb CBOM MpPaKTUYECKME HaBblkKM B 06nactm Xxumun TBEpAbIX
pacTBOPOB, M3Y4MB HOBEMLUNE KeC-penopTbl. Hanuwmnte noatanHbIn anroputmM noucka.

OTtBeT: 1.06paTnTbCA K XMMUYECKUM Oa3am pAaHHbIX, Hanpumep Web of Science unu
Scopus. 2. Ucnonb3oBaTb knr4yeBble crnoBa «solid solution» n NpUMeHUTb PUNLTPLI
ANna  orpaHuvyeHMa patbl nyonukauuu. 3.0ueHUTb coaepXaHue HaWAeHHbIX Kewuc-
penopToB M BbIOpaTb Hanbonee nHpopmaTMBHbIE.



5. Bam HeobxogmMmo nogrotoButb 0630p nuTepaTtypbl MO nNpobriemMe OYUCTKM BeELLEeCTB AN
Hay4Hou nybnukauun. Hanuwmnte noaTanHbIN anropuTM NOAroToBKM 0630pa nuTepaTypbl.
OtBeT: 1.06paTUTbLCA K XMMMU4YECKUM O6a3am AaHHbIX, Hanpumep Web of Science unwm
Scopus. 2. Ucnonb3oBaTb Kn4eBble cnoBa «purification» u npuMeHNTb PUNbLTPLI ANA
orpaHuvyYyeHus aartbl nyonukaumu. 3.0U4eHUTb coaepxaHue HanAeHHbIX KeMCc-penopToB U
BblOpaTb HaMbonee MHopMaTUBHbIE.

6. Bam Heo6xoaMMO MpPUMEHUTbL COBPEMEHHbIE UCCNeaoBaHWs B obnactu Xxumuin Ans
pa3paboTkM HOBbIX CNOCOOOB CUHTE3a BELLECTB. Hanuwmnte noatanHbIin anroputm paspaboTku
HOBbIX CNOCOBOB CMHTE3a BELLECTB HA OCHOBAHMM COBPEMEHHbIX UCCIEeA0BaHUN.

OtBet: 1.M3yuntb nocnegHue HayudHble nNy6nukauuMmM nNo MeToAaM CUHTE3a BeLecCTB.
2.Acnonb3oBaTb NapTHEPCTBO C KoJfieraMuM U cneuuanuctaMm CMeXHbIX obnacrteu, B
TOM 4YUCIie Ha 3NEKTPOHHbIX nnaTtdopmax, AnA pa3paboTKMu MHHOBALMUOHHbLIX MEeTOAOB
ANarHOCTUKM.

7. Bbl rotoBMTECH K HanucaHuio OG30PHOM CTaTbW MO XUMUKM TBEpAoro Ttena gns ydebHoro
npoekTa N XoTUTe HaWTU HaydHble cTaTbM U NyGnukaumm Onsa UCNofb3oBaHUSA B CBOEN paboTe.
HanuwuTte noatanHbIn anroputM nomcka.

OtBeT: 1. BblOpaTb He MeHee 5 Kn4YeBbIX CNoB unu cdpas Ansa noucka, Hanpumep
"rBepaoe Teno", "KpucTannuuyeckas peweTka", "dasoBas guarpamma”, "OuHapHas
cuctemMa", B Hay4HbiX 6asax AaHHbIX UMW 3NEKTPOHHbIX GUMONMOTEYHbIX cuctemax. 2.
MpuMeHUTbL PUNLTPLI ANA orpaHUYeHUsa Aatbl nyonukauuu. 3. [InA oueHKM KayecTBa U
aKTyanbHOCTM MaTepuanoB o0OpaTuTb BHMMaHMEe Ha aBTOPUTETHOCTb U3AAHMA,
LUUTUPYEMOCTb CTaTeu, a TaKKe UX COOTBETCTBME TeMe OO30PHOM CTaTbM!.

8. Kak MOXHO wucnonb3oBaTb WHMOPMALMOHHO-KOMMYHUKALUMOHHbLIE TexXHonormM Aans
npoBeAeHnst ANCTaHUMOHHOro 00y4eHnsa No Xmummm?

OtBer: [OnsA npoBeAeHMA OUCTAHUMOHHOrO OOy4YeHMA MO NaToNIOrMM  MOXHO
ucnonb3oBaTb BeOWHapbl, OHMAMH-KYpPCbl W nnatcgopMbl BUPTYyanbHOro oOyuYeHus,
Takume Kak Moodle.

MpuMepbl KOHTPONbHbIX paboT
KOMNNeKT KOHTPOSbHbIX 3aaHNIi N0 BapyaHTaM No Teme « XMMmuyeckasi aToMUCTUKa»

BapuaHT Ne 1

1. Onpepgenute KONMYECTBO MOSEKYN a30THOW KNCNOThI, coaepxalleecs B 80 r KUCNOTbI.

Ckonbko monekyn cogepxurtcs B ctakaHe (200 r) Boapl.

3. B okcuae cepbl MaccoBble AONU Kucropoda u cepbl paBHbl cOOTBETCTBEHHO 40 1 60 %.
YcTtaHoBuTe npocTenLlyo opMyry 3TOro okeuaa.

4. Kakass macca cepbl COAEPXKUT CTONMbKO aTOMOB, CKOSIbKO WX COAEPXUTCSA B BOLOpPOAE
maccomn 5 r?

5. O6bem rasa npu 23°C n pgasneHun 103,3 klMa paseH 250 n. Hantm obbem rasa npu a)
HOpMarnbHbIX YCroBusx; 6) CTaH4apPTHBIX YCNOBUSX.

6. Kakom o6bem 3aHnmaeT xnop maccon 177,5 r?

"a3 maccon 4,2 r 3aHumaeT ob6bem 3 1 (H.y.). OnpegenuTte MONSIPHYO Maccy 3TOro rasa.

8. BblumMcnuTb MakcumanbHblii 06beM MNpyM  HOpPMarnbHbIX YCMAOBUSAX YIMEKUCNOro rasa,
nony4yeHHbl B pesynbtate gobasneHusa pasbaBneHHon consHon kucnotbl K 80 r kapboHaTta
Kanbuus.

no
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9. Onpepenunte maccy okcuaa MarHus, KOTopbii obpasyeTca npu cropaHum 32 r mMarHus, u
o6bem knucnopoga (Npu H.y.), KOTOPbIA NPY 3TOM PacxoayeTcs.

10. Mpwn pencTBun consHon KUCnoTbl Ha 44,8 © HemsBecTHOro Metanna obpasyeTca xnopua
meTtanna (Il) n Bolgenaetca 17,92 n rasa. Onpegenutb Kakom MeTans BCTYNUN B JaHHYHO
peakuuio.

BapwuaHT Ne 2

1. Onpepgenute KONNMYECTBO MOSEKYN a30THOW KMCNOThI, coaepxalleecs B 80 r KUCNOTbI.

Ckonbko mornekyn cogepxutcs B ctakaHe (200 r) Boabl.

3. B okcuge cepbl MaccoBble O0NU Kucrnopoga u cepbl paBHbl cooTBeTCTBEHHO 40 1 60 %.
YcTaHoBUTE NpoCcTenLLyo popmyrny 3TOro okeuaa.

4. Kakas macca cepbl COOEPXUT CTONMbKO aTOMOB, CKOSIbKO WX COAEPXUTCH B BoLOpoOAe
mMaccon 5 r?

5. O6bem rasa npu 23°C n pasneHun 103,3 kla paseH 250 n. Hantm ob6bem rasa npu a)
HOpMarbHbIX YCNoBusX; 6) cTaHAapPTHbLIX YCIOBUSAX.

6. Kakom obbem 3aHnmaeT xnop maccon 177,5 r?

7. a3 maccon 4,2 r 3aHMmaeT obbeM 3 11 (H.y.). Onpegenvte MOMSIPHYO Maccy 3TOro rasa.

8. BbluMcnuTb MakcuManbHblii O6bEM MNpyM  HOPMarnbHbIX YCMAOBUSAX YINEKUCNOro rasa,
nony4yeHHbI B pe3ynstate gobasneHnsa pasbaBneHHon congaHon kucrotbl Kk 80 r kapboHaTa
Kanbums.

9. OnpegenuTe Maccy okcuaa MarHusi, KOTopbiit obpasyeTcst npu cropaHum 32 r MarHus, m
ob6bem kncnopoga (nNpu H.y.), KOTOPLIN NPU 3TOM pPacxoayeTcs.

10. MNpwn pencTteum ConsHOM KMUCNoThbl Ha 44,8 r HEM3BeCTHOro mMetanna obpasyeTtca xnopug,
meTtanna (Il) n Boigensetca 17,92 n rasa. Onpegenutb Kakom MeTans BCTYNUN B OaHHYHO
peakuuto.

N

KoMnNaeKT KOHTPOMbHbIX 3a4aHui N0 BapuaHTamM No TeMe « XnMmyeckas TepMogmnHamMmKa»

BapwnaHT Ne 1
1. PaccuutanTe ctaHgapTHYyo aHTponuio peakuuu: Ir(te) + 3F2 (r)— IrFe(TB),
ecnn AS’208k) anga Ir(tB), F2(r), IrFs (TB) coctaBnstoT 35,5, 203 n 248 [x/monb-K
COOTBETCTBEHHO.
2. BbluucnuTe cTaHaapTHYH SHTANbMWIO Peakunmn ropeHns aTuneHa:
ecnn AH, 298k) C2Ha = + 52 k[x/Mmonb; AH’t 298x) CO2 = -393,5 k[x/Monb;
AH "¢ (298x) H20 = - 286 k[>x/MoOrb.

BapuaHTt Ne 2
1. Paccuutante ctaHgapTHyto aHTponuio peakuun: Clz(r) + Fz(r) — 2CIF(r),
ecnim AS’pesk)y ansa Clz(r), Fz(r), CIF(r) coctaBnsior 203, 223 u 218 [Dx/monbK
COOTBETCTBEHHO.
2. PaccuutanTe TennoBon apdeKkT peakumm B CTaHOAPTHbBIX YCIOBUAX:
Fe203(k) + 2Al(k) = Al2Os(k) + 2Fe(k), ecnu AHY, (29sxFe203(k) paBHa — 822,2 k[x/mMonb;
AH “o6pt, (208k) Al203(K) paBHa — 1676 k[x/mMonb.

BapuaHTt Ne 3
1. Onpepnenute nameHenne AG’ ansa peakuumn Cla(r) + Fz(r) — 2CIF(r), ecnm AH" ¥,
(298x) CIF paBHa — 50,3 k[x/monb, AS°298x) CIF paBHa 5 [x/Mornb-K.
2. Bblumucnute ctaHgapTHYIO 3HTaNbNNIO peakunm:
Mg(tB) + 2 HCI(r) — MgCl2z(TB), ecnu AH ,208x) HCI (r) = - 92 k[>x/monb;
AH" ¢ (298x) MgCl2 (TB) = - 641 k[>x/MOnb.



BapuaHTt Ne 4
1. Bbluncnute ctaHgapTHYO 3HTaNbNO peakunm:
CaCOs3(1B) — CaO(1B) + CO2 (r), ecnun AH % 298x)CaCO3(TB) = - 1208 k[]x/mMmonb;
AH’t, (298x) CO2 = -393,5 k[x/Mornb; AH “f208x) CaO (TB) = -635 k[x/Morb.
2. Bbluucnute cTaHOapTHYKO SHTPOMUIO peaKUmK:
Mg(tB) + 2 HCI (r) — MgClz(TB), ecnu AS* (298x) HCI (r) = 187 [x/monb-K;
AS’ (208x) MgCl2 (TB) = 90 Oxx/monb-K; AS” 298x) Mg (TB) = 33 [x/monb-K.

BapuaHTt Ne 5
1. Yto Takoe TEpPMOXMMMYECKOE YypaBHeHMe? [lovyemy pasnuyaloTCs 3HaKM TENnoBbIX
3P EKTOB B TEPMOAMHAMUNYECKON N TEPMOXUMUYECKON CUCTEME 3HAKOB?
2. BbluucnuTe ctaHgapTHY SHTaNbAMIO peakuuu:
C2HsOH(k) — H20(x) + C2Ha(r), ecnn AH % 208x)C2HsOH(K) = -278 k[Ix/Mmonb; AHt 298 H20()
=-393,5 k[x/monb; AH" ¢ (298k) C2Ha (r) = 52,5 k[x/Monb.

BapwuaHT Ne 6
1. BblumMcnute cTaHOapTHYO 3HTaNbNUIO peakunm ropeHnst bytaHa:
CaHio0 + 13/2 O2 — 4CO2 + 5H20, ecnu AH % 208x) CaH10 = - 126,0 k[x/Monb; AH 298k CO2 =
-393,5 k[x/monb; AH, (29sx) H20 = -286 k[x/Morb.
2. Onpepenute nameHeHne AG’ ans peakummn Clz (r) + F2 (r) — 2CIF(r),
ecnun AH 298k CIF paBHa — 50,3 k[bx/Monb, AS esk) CIF pasHa 5 [x/monb-K.

KoMnneKT KOHTPOJbHbIX 3a4aHUN NO BapuaHTam no teme «XumMmyeckas KMHeTUKay

BapwnaHT Ne 1
1. HanuwwuTe BblpakeHne Ans CKOpOCTEN NPSIMbIX 1 0BpaTHbLIX peakunit

2NO2 = N204; NHa() + HCl = NH4Cl.

2. Kak unameHutca ckopocTb npsmon peakumm 2SOz + O2 = 2S0s3, ecnv yBenuMyuTb
AaBneHue B cucteme B 2 pasa?
3. Kak u“3MeHMUTCA CKOpPOCTb peakuuMu npu MOHWKEeHUM Temnepatypbl Ha 50°, ecnu

TemnepaTypHbI KOIMDULMEHT peakunmn paBeH 27

BapunaHT Ne 2

1. Hanunwwnte BbipaXeHnst CKOPOCTEN NPAMbIX U 06paTHbIX peakunn
Al2(SO4)31) = Al203x) + 3SOs3(); N204 =22NO2.

2. MNpu Temnepatype 150°C HekoTopas peakuus 3akaHumBaeTcs 3a 16 MuHyT. [NpuHMmasn
TemnepaTypHbIn KO3OMUUMEHT CKOPOCTU peakumm paBHbIM 2, paccyuMTamTe 4vepes3 Kakoe
BpeMsl 3aKOHYMUTCA 3Ta peakuus, ecnu nposoauts ee npu 200°C?

3. Kak uamenutcs ckopoctb peakumm CO:2 + Cpapur) = 2CO, ecnn obbem peakuMOHHOro
cocyaa yBennuuTtb B 2 pasa?

BapuaHT Ne 3
1. HanuwwuTte BblpaxkeHns CKOPOCTEN NPSAMbIX U 0BpaTHbIX peakLumii:
2NO + Cl2=2NOClr); 2Fe) + 3Cl2r) = 2FeCls
2. BO CKONMbKO pa3 HY)XHO YMEHbLUMTb OBbeM pearnpyrolien cuctembl, YTOBbI CKOPOCTb
npsimon peakummn 2NO + O2=2N0O2 Bo3pocrna B27 pas?

3. Kak namenutcs ckopocTtb peakunn N2 + 3H2 = 2NHs, ecnu gaBneHue B cMcTeMe YBENUYUTb

B 2 pasa?
BapuaHT Ne 4



1. Bo cKonbKOo pa3 M3MEHUTCH CKOpoCTb peakumm 2A + B = A2B, ecnu KOHUeHTpauuio
BellecTBa A yBENMUUTL B 2 pasa, a KOHLEHTpaLumMIo BELLLECTBA B YMEHbLUUTL B 2 pa3a?

2. HanvwwuTe BbipaxxeHne CKoOpoCcTen NPSIMbIX U 0OpaTHbIX peakuui

2Na2CO3) + CO2 + H20() = 2NaHCOs3 ); 2NOCI () = 2NO + Cl2

3. Kak uM3MeHUTCA CKOPOCTb peakuuMu npu MOHWXKEeHUM Temnepatypbl Ha 30°, ecnu
TemnepaTypHbIA KO3IPULMEHT CKOPOCTU peakumn paBeH 37?

BapunaHT Ne 5
1. HanuwwuTte BblpaxxeHns CKOPOCTEN NPSAMbIX U 0BpaTHbBIX peakLumii:

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

2. Bo ckonbko pas BospacTteT ckopocTb peakumm 2H2 + Oz = 2H20 npu yBenuyeHun
KOHUEeHTpauun sBogopoga B 3 pasa?

3. TemnepaTypHbIn kKoadPuUmneHT ckopocTn peakumm 2NO2=22N0O + O2 paeH 2. Bbluucnure
KOHCTaHTY ckopocTu atoun peakumn npu 600 K, ecnu npn 640 K KOHCTaHTa CKOPOCTU paBHa
407,0 n-monbt-ct.

BapunaHT Ne 6
1. HanuwwuTte BblpaeHUs CKOpocTen NpsiMbIX U 0BpaTHbIX peakuun
2HIr) = Ha2 () +l2 (r); 2Sk) +2H20¢) = 2H2S(r) +02
2. Bblumcnutb, Bo CKONBbKO pa3 YMEHbLUUTCS CKOPOCTb peakunm, ecnu, NOHN3NTb, TemnepaTypy
oT 120° oo 80° C. TemnepaTypHbIt KO3IDPULUNEHT paBeH 3.
3. KoHcTaHTa ckopoctu peakummn N20s = N204 + 1/202 npu 298 K paBHa 2,03-103n-monb™-c,
a npu 288 K paBHa 4,76-10“n-monb* c'1. Hanoute TemnepaTtypHblii KO3DULMEHT CKOPOCTH

peakuuun.
KoMnieKkT KOHTPOMNbHbIX 3a4aHU1 N0 BapuaHTam Nno Teme « XMMMUYEeCKoe paBHOBECUEY

BapuaHT Ne 1
1. Monekynbl okcmpga asota (IV) (Gyporo uBeTta) MOryT B ONpeneneHHbIX YCrOoBUSIX
AnMepun3oBaTbcs, obpasoBas 6ecuBeTHYH XNAKOCTb N20a:
2NO 2= N204 + 55 k[x/monb.

Utobbl okcua asota (IV) makcumanbHO nepeBecTn B OGecuBeTHbI aumep, Heobxoanmo
CUCTEMY:

1) oxnaguTb;

2) HarpeTb;

3) nogBeprHyTb 06y4YEeHN0 CONTHEYHBIM CBETOM;

4) BblaepaTb NPU KOMHATHOM TemnepaTtype ANUTENbHOE BPEMSI.

2. Kakoe 13 nepeyncneHHbIX YCrOBUN He BRMSET Ha CMEeLleHne paBHOBECUS B CUCTEME:
2S02+ 02 = 2S03+Q
1) BBegeHue kaTanusaTopa,;
2) NOBbIWEHNE OABNEHNUS;
3) nOoBbIWEHNE KOHLEHTPaUMN KACIIOpoaa;
4) nosbllleHNe TemnepaTypsbl.
3. Mpn HeKOTOpON TeMnepaType KOHCTaHTa paBHOBECUS peaKLmm
CO + H20 = CO2 + H2 paBHa 1. NcxogHble koHUeHTpauuun coctasnsanu: [CO] = 0,1
monb/n; [H20] = 0,4 monb/n. Yemy paBHa paBHOBECHAS KOHLEHTpaLUMs YrNeKUCnoro rasa?
4, NcxoaHble koHueHTpaumn NO u Clz B romoreHHom cucteme
2NO + Cl2 = 2NOCI cocraBngoT cootBeTcTBeHHO 0,5 u 0,2 monb/n. Bblumcnute
KOHCTaHTy paBHOBECUS, €CNN K MOMEHTY HacTynneHust paBHoBecuda npopearnposano 20 % NO.



5. HanuwuTte BbipaXeHue ANns KOHCTaHTbl paBHOBECUSI reTeporeHHon cuctembl C +
H20n = CO + H2. Kak cnegyeT u3MeHUTb KOHLEHTpauuio U AaereHue, 4Tobbl CMEecTUTb
paBHOBECKE B CTOPOHY 0OpaTHON peakummn — obpasoBaHust BOAAHbIX NapoB?

BapuaHTt Ne 2
1. Xumunyeckoe paBHoBecue B cucteme CsHio = CsaHs + H2— Q

MOXHO CMECTUTb B CTOPOHY NPOAYKTOB peakunm:
1) noBbllWEHMEM TeMNEPATYPbI 1 NOBbILLEHNEM AABMEHMS;
2) NOBbILWEHNEM TemnepaTypbl N MOHWXEHUEM OaBMNEHNS;
3) NOHWXeHnem TemnepaTypbl U NOBbILUEHNEM OABNEHUS;
4) NOoHWXeHneM TemnepaTypbl U NOHWKEHNEM OaBIEeHUS.
2. KoHcTaHTa XMMn4ecKoro paBHOBECUS 3aBUCUT OT:
1) KOHUEeHTpauuu pearvpyroLmnx BeLlecTs;
2) TemnepaTypbl;
3) obbema, B KOTOPOM NPOTEKAET peakuus;
4) BBefeHus KaTanusartopa.
3. Mpn nposegeHun obpatumon peakumm 2 SO2 + O2 = 2 SO3 uUCXOAHble

KOHUeHTpaumm SO2 n Oz 6binn paBHbl cooTBeTcTBEHHO 0,4 u 0,3 monb/n. B coctosiHum
paBHOBECUsSI KOHUEeHTpauus obpasoBasllerocss okcupga cepbl (VI) coctasuna 0,2 monb/n.
PaccumMtanTte KOHCTaHTy paBHOBECUS 4N aHHOW peakuuu.

4. KoHcTaHTa paBHOBecusa romoreHHon cuctembl N2 + 3H2 = 2NHs npu HekoTopou
TemnepaTtype pasHa 0,1. PaBHOBECHble KOHLEHTpauun Bogopoada U ammMmmaka COOTBETCTBEHHO
paBHbl 0,2 1 0,08 Mornb/n. BeluMcnuTe paBHOBECHYHO U UCXOOHYIO KOHLUEHTpauumm asoTa.

5. Hanuwwnte BbipaxkeHne Onst KOHCTaHTbl paBHOBecUsa reteporeHHon cuctembl CO2 + C
= 2CO0. Kak n3MeHUTCs CKOpOCTb NpsiMon peakumm obpasoBaHust CO, ecnu KoHUEHTpauuio
CO2 yMeHbWNTL B YeTblpe pasa? Kak crnegyeT namMeHuUTb AasBrieHue, YTobbl NOBLICUTL BbIXOA
CO?

KomMnnekT KOHTpOInbHbLIX 3ag4aHUW No BapuaHTam no teme «CtpoeHune atoma u
Nepunoanyeckumn 3akoH .. MeHgeneeBa»

BapuaHTt Ne 1

1. Hanuwmnte anekTpoHHble hOopMynbl aTOMOB 3fIEMEHTOB C MOPSAKOBbIMU HOMepamu 15 u
28. Yemy paBeH MakcuManbHbIA CMWH P-3NIEKTPOHOB Y aTOMOB NEPBOro 1 d-afiekTPoHOB Y aTOMOB
BTOPOro anemeHTa?

2. CKONbKO M Kakue 3Ha4yeHUss MOXET NPUHMMaTb MarHUTHOE KBAHTOBOE YMCIIO M| MNpwu
opbutanbHom yucne | = 0, 1, 2 n 3? Kakme anemMeHThbl B NePUOANYECKON CUCTEME Ha3bIBAKOT S-. P-.
d- u f- anemeHTamun? NMpmnBeguTe NpuUMepsI.

3. Xpom obpasyeT coeuHEHUs, B KOTOPbIX OH MPOSABNSET CTENEeHU OKUCNEHna +2, +3, +6.
CocTtaBbTe (popmMmynbl €ro OKCUMOOB W TMOPOKCMAOB, OTBEYAKLWMUX ITUM CTEMNEHAM OKUCHEHUS.
HanuwwuTte ypaBHeHNs peakunin, JoKkasbiBaloLLmMX amdoTepHocTb rugpokemaa xpoma (l11).

BapuaHT Ne 2
1. HannwwuTte anekTpoHHble (POpMYySibl aTOMOB 3f1EMEHTOB C NOPSAAKOBbLIMU HOMepamu 24 n 33,
YyUuUTbIBas, YTO Y NEPBOro NPONCXoauT "npoMoTupoBaHmne” ogHoro 4s-anekTpoHa Ha 3d-nogypoBeHb.
Uemy paBeH MakcMmarsnbHbI CMNUH d-3MEKTPOHOB Yy aTOMOB MEPBOr0 U pP-3NEKTPOHOB Y aTOMOB
BTOPOro arnemeHTa?

2. Kakoe MakcMmarnbHOe YMCrno 3NeKTPOHOB MOryT 3aHuMartb s-, p-, d- u f-opbutanu gaHHoro
3HepreTuyeckoro ypoBHA? [loyemy? Hanuwmnte 3neKTpoHHyK opMyny artoma 3nemeHTa C
nopsiakoBbIM HoMepom 31.

3. Kakyto HU3LWY W BbICLUYIO CTEMNEHW OKUCMEHUSI NPOSABMSIT KPEMHWUA, MbILWbLSAK, CENeH U
xnop? lMovemy? CocTaBbTe (OPMyIribl COEOUHEHWA [OaHHbIX 3NEeMEHTOB, OTBeYalux 3TUM
CTEneHsM.



BapuaHTt Ne 3

1. Hanucatb anekTpoHHble hOpMyIbl aTOMOB 3fIEMEHTOB LLECTOro nepuoga: uesus, apbus,
racdpHus, peHus, Tannms un actata. K kakmm anemeHTam OHM OTHOCATCA?

2. B yem 3akntoyaeTtcsa npuHumn Maynn? MoxeT nu 6biTb Ha KaKOM-HUOYAb NO4YPOBHE aToMa
p’- unu d?-anektpoHoB? [loyemy? CocTaBbTe 3EKTPOHHYHO OpMyNly aToma 3nemMeHTa C
NMOPSIAKOBBIM HOMEPOM 22 1 YKaXXUTE €ro BasfieHTHbIE 3MEKTPOHbI.

3. Kakyo HM3LWYy CTeneHb OKUCIEHUs NPOSBNSAIT Bogopon, dTop, cepa n asot? [lodemy?
CocTtaBbTe hopMysibl COEOUHEHUIN KanbUMSA C AaHHBIMU 3fIEMEHTAMU B 3TON CTEMNEHU OKUCHEHUS.
Kak Ha3bIBalOTCA COOTBETCTBYIOLNE COEANHEHNA?

BapuaHT Ne 4

1. HasBaTb anemMeHTbl 4eTBepToro, NATOro M LLIEeCTOro NepuoaoB, Y KOTOPbIX 3akaHYMBaETCs
3anonHeHune d-opbutanen. HanncaTb aNeKTpOHHbIE POPMYIbl aTOMOB 3TUX 3NIEMEHTOB U yKasaTb,
K Kakou rpynne n noarpynne nepuoamyeckon CUCTeMbl OHU OTHOCATCH?

2. Kakne 3HayeHus MOryT npuHMMaTb KBaHTOBble 4ucna n, |, mi, ms, xapaktepusyoLwine
COCTOSIHNWE 9NneKTpOHOB B aToMe? Kakme 3HayeHUs OHU NPUHUMAlOT OS19 BHELLUHUX 9NEKTPOHOB
aToma marHusa?

3. Kakylo HU3Wylo CTeneHb OKUCNEHUS MPOSBIAKT XMop, cepa, as3oT u yrnepoa? Noyemy?
CocTaBbTe (hopMyIibl COEAMHEHUIN aNtOMUHUS C AAaHHBIMU 3fIEMEHTaMu B 3TOW CTEMEHN OKUCTIEHUS.
Kak Ha3biBaloTCs COOTBETCTBYIOLLNE COEANHEHNS?

BapuaHT N2 5
1. HasBaTtb anemeHTbl YEeTBEPTOro Nepmoaa, atoMbl KOTOPbIX cogepXaT Hambonbluee 4nucno
HenapHbIX d-3NeKTPOHOB. HanucaTtb 3NeKTPOHHO-rpadonyeckyto CTPYKTypy d-nogypoBHS.

2. Kakue opbutanu atoma 3anonHAlTCS 3SnekTpoHamu padble: 4d wunm 5s; 6s unu 5p?
Moyemy? Hanuwmnte anekTpoHHY hopMyny atoma anemMeHTa ¢ NopsaKkoBbiM HOMepPOoM 43.

3. Kakon 13 anemMeHTOB 4eTBEPTOro nepuoga — BaHagUM UNU MbllbsSKk — obnagaeT 6onee
BbIPa>KEHHbIMW MeTanM4yeckuMmm cBonctBammn? Kakon n3 aTux anemeHToB obpasyeT razoobpasHoe
coeanHeHne c¢ BogopoaomM? OTBET MOTUBMUPYWTE, MWCXOAS W3 CTPOEHUA aTOMOB [OaHHbIX
3NEMEHTOB?

BapuaHT Ne 6

1. HannwwuTte anekTpoHHble POpMYySibl aTOMOB 311EMEHTOB C NOPSAAKOBbIMUM HOMepamn 14 n 40.
Ckonbko cBobogHbIx 3d-opbuTanen y atoMoB NoCreaHero anemeHTa?

2. Onpegenutb No npasurny KneykoBCKOro nocrneaoBaTeribHOCTb 3arofiHEHUST 3reKTPOHaMm
nogypoBHEN B aTOMax 3f1IEMEHTOB, €Cli UX CyMMbl N + | COOTBETCTBEHHO paBHbl 6, 7 1 8. Kakos
nopsaKoBbIA HOMEpP 3fieMeHTa, Y KOTOPOro: a) 3akaH4YMBaeTcs 3arnofHeHue anekTpoHamu 8s; 6)
HayYnHaeTCcs 3arosfiHeHWe 3NeKTPoHaMun NoAypoBHA 5g?

3. CoctaBbTe OpMynbl OKCMOOB W TMOPOKCWMOOB 3MEMEHTOB TpeTbero nepuoaa
NepuoanYeckon CUCTEMbl, OTBEYalLMX WX BbICWIEN CTeneHn okucneHus. Kak wusmeHsaeTtcs
KMCNOTHO-OCHOBHbIV XapakTep 3TUX COeAMHEHUN nNpu nepexofde OT HaTpus K xnopy? Hanuwwute
ypaBHEHNS peakuuin, foKasblBaloLLMX ampOTEPHOCTb MMAPOKCHAA antoMUHUS.

KoMnnekT KOHTPOJIbHbLIX 3a4aHUN MO BapuaHTamM no Teme «Teopusi XMMUYECKOW CBA3UY»

BapwnaHT Ne 1

1. Onpepenntb XxapakTep CBSI3e B MNPOCTPAHCTBEHHbIX pelleTKax KpUCTanimyeckoro
KPEMHUSI U TrepMaHusi, UMerlwwmnx anmasonogobHyo cTpyktypy. ObrnagaloT nv 3T Tena
MeTanMyeckon NPOBOANMOCTbLIO?

2. CpaBHUTb KpaTHOCTb, SHEPrM0 CBSA3EM N MarHuTHble cBoncTea Yactuy CO*, CO u CO-.
CocTaBuTb aHepreTuyeckne gnarpammbi.

3. PykoBoacCTBYSICb pa3HOCTbIO OTHOCUTENbHbLIX 3NeKkTpooTpuLlaTenbHocTen cesasm O — O,

onpenenuTb, Kak MEHSeTCAa XapakTep CBA3WM B OKCMAAx 93M1eMEHTOB TpeTbero nepuoaa
nepuoguyeckon cuctemol .. MeHgeneesa.



BapuaHT Ne 2

1. Ha ocHoBaHUM 4ero MOXHO caenaTb BbIGOp Mexay MNMOCKOCTHOM M nMpamMuaarnbHOM
MOZenbIo Npu onpeaeneHnn NpoCcTPaHCTBEHHOM CTPYKTYpbl Moriekyrn BFs n NFs?

2. CocTaBuTb 3HepreTU4eckyro avarpammy aTomHbix opbutanen (AO) n MonekynspHbIX
op6utanen (MO) coegmHeHnus LiH. Kakne opbutanu B Hen ABNSOTCS CBA3bIBAKOLUMMI, a Kakne
— paspbixngowme? PaccumTtaTb KpaTHOCTb CBA3W.

3. Kak meToa BaneHTHbIx cBa3en (BC) obbsacHseT nuHenHoe ctpoeHne monekynbl BeClz n
TeTpasgpuyeckoe CH4?

BapwuaHT Ne 3
1. Kak n noyemy nameHsieTca BennymHa yrina B BepluMHax nupammganbHbix monekyn 3OH3
npu nepexoge ot PH3 k SbH3?
2. OnpegenuTb xapaktep cBsasen B kpuctannax MgS, ZnSe u InSb. B kakom crnyyae cBA3b
nmeet bonee nonspHbln xapaktep? Kakumu ceonctBammn obnagatroT AaHHbIE COeANHEHNA?

3. Kakon Ttun rmbpugmsaumm opbutanenm atoma KpeMHUs npeawectByeT obpasoBaHWUIO
mMonekyn SiHa n TeTparanoreHMaoB KpemMHuA? KakoBa Ux NpOCTpaHCTBEHHAsA CTPyKTypa?

BapwuaHT Ne 4
1. CocTtaBuTb SHEpPreTUYECKyd auvarpammy no Metoay MonekynsapHbix opbutanen (MO)
yactmy NO*, NO n NO™ n cpaBHUTb UX KPAaTHOCTb 1 QHEPIUIO CBSA3EMN.
2. OnpegennTb xapakTep CBSA3er B KpUCTanMyecknx CTpykKTypax Teepabix BewlectB: KF,
BaClz, cepa, 1noa, kapbug KpeMHus.
3. MoryTt nu cyuwecTtBoBaTb Monekynsl Li2 1 Bez n kakoBbl kpaTHOCTU Mx cBsasen? OTeBeT
MOTUBUPYNTE COCTaBMEHNEM SHEPreTUYECKUX Anarpamm.

BapwuaHT Ne 5

1. Kak meToq BaneHTHbIx cBaden (BC) obbsacHaeT yrnoBoe cTpoeHne mMonekynbl H2S n
nuHenHoe monekynbl CO2?

2. Kakyo xMmMunyeckyto cBsi3b HasblBaloT BOAOPOAHON? Mexay MonekyrnamMmu Kakmx BewecTs
oHa obpasyetca? Noyemy H20 n HF, nmes MeHbLUyt0 MONEKYNAPHY0 Maccy, NNaBaTCs U KUNAT
npu 6onee BbICOKMX TEMMNepaTypax, Yem Ux aHanorm?

3. Kakne cBs3n Ha3biBaloT BOAOPOAHBIMU, KakoBa UX MPOYHOCTb MO CPABHEHMUIO C APYTMMU
TMnamu cesAsen? lNpn Kakonm TemnepaType paspyLlatTcs BOOOPOAHblE CBA3WM B BOA4E WM Npwu
Kakoun TemnepaType pa3pbiBaloTCH 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
KaXXgon W3 HWUX HanpasfeHue CMELLEeHUS 3JNEeKTPOHHOM MrOTHOCTUM CBA3W. Pacnonoxmtb
MONeEKynbl B psi4 B NOpsigke yBENUYEHUs nondpHoOCTM cBsa3n. Kakummn cBonctesamm obnagatot
AaHHble CoeanHEHNs?

2. B kakon u3 monekyn: HzS, H2Se unun H2Te n nodemy yron mexay BaneHTHbIMU CBA3SMU
bonblie oTkrnoHseTca oT 90°7?

3. CpaBHUTb KpaTHOCTU CBS3EM U MarHUTHbIE CBOMCTBA MOSeEKynbl B2 n MonekynsipHoro
noHa B2*. CocTaBuTb aHepreTnyeckne guarpammoi.

Bonpochl Ans KoNnokBrMyma no reme « Xmmusi TBEpAOro cocrosiHuga. Metannoxmmmsi»
1. ®dusmko-xmummnyecknin aHanms. Ero uenu n 3agayn. [inarpaMmmbl COCTOSIHAN N guarpamMmmbl
«COCTaB — CBOWCTBOY.
2. lNMoHatne o @ase, KOMMOHEHTe CUCTEMbI, HEe3aBMCUMOM KOMMOHeHTe. [loHaATne o
da3oBon gnarpamme ogHoO- U MHOFOKOMMOHEHTHON cuctemsl. NMpaBuno gas 'mbbcea.




3. dasoBble gnarpaMmmbl OOHOKOMMOHEHTHLIX cucteMm. Npumepbl (Boaa, cepa). YpaBHeHue
KnanenpoHa — Knayauyca. TponHble 1 KpuTudeckme Touku. MNpasuno ¢gas 'mbbea.

PasHoypoBHeBble 3aaauu (3agaHus)

KomnnekT pasHoypoBHeBbIX 3a4a4 U 3afaHUn Ons TeKylen atrectauum
no teme «PacTtBopbI»

1. Bbluucnute  TemnepaTtypy — Kpuctannmsauumu — pactBopa  MoyeBuHbl  (NH2)2CO,
cogepxatuero 5 r moyesuHbl B 150 1 Bogbl. Kpmnockonnyeckasa koHcTaHTa Boabl 1,86 kr-K/monb.

2. Bbluncniute maccosyto ponto (%) BogHoro pactBopa caxapa Ci2H22011, 3Haq, 4TO
Temnepartypa Kpuctannuaauum pacteopa MuHyc 0,93°C. Kpuockonuyeckasi KOHCTaHTa BoAbl
1,86 kr-K/monb.

3. Pacteop, cogepxawmn 0,512 r HeanekTponuTta B 100 r 6eH30na, Kpuctannunayetcsa npm
5,296°C. Temnepatypa kpuctannusauum 6eHsona 5,501C. Kpuockonuyeckass KoHCTaHTa 5,1
kr-K/Mmonb. Bblumncnute MonsipHyto Maccy pacTBOPEHHOMO BELLECTBA.

4. PactBop, cogepxawmn 3,04 r kamdopbl CioHis O B 100 r 6eH3ona, kunut npu
TemnepaTtype 80,714°C. Tewmnepatypa kuneHuss  6eHsona 80,2[1C. Bbluucnute
36ynnmnockonmnyeckyo KOHCTaHTy 6eH3ona.

5. Beluncnute maccosyto gonto (%) BogHoro pacteopa rnuuepuHa CsHs(OH)s, 3Has, 4to
aT0T pacteop kunuT npu 100,39°C. B6ynnuockonuyeckas KoHcTaHTa Boabl 0,52 kr-K/moneb.

6. Bbluncnmte mMonsipHyto Maccy HeanekTponuTta, 3Hasi, YTO pacTBop, cogepXawmm 2,25 r
aToro BewlecTtBa B 250 r Bogbl, Kpuctannuayetcsa npu - 0,279°C. Kpuckonmyeckasi KOHCTaHTa
Boabl 1,86 kr-K/monsb.

7. Beluucniute TtemnepaTtypy kuneHua 5%-Horo pactBopa HadprtanuHa CioHs B 6eH3one.
Temnepatypa kuneHus 6eHsona 80,2°C. 36ynnunockonmyeckasi KOHCTaHTa ero 2,57 kr-K/monb.

8. PactBop, copgepxawmn 25,65 1 HekoTtoporo Heanektporimta B 300 r BOAbI,
Kpuctannuayetca npu - 0,465°C. BblumMcnvte MOMSIPHYHO MacCy pacTBOPEHHOro BeLlecTBa.
Kpunockonnyeckasa koHcTaHTa Boagbl 1,86 kr-K/monb.

9. BbluMCcnMTe KPUMOCKOMMYECKYHD KOHCTAHTY YKCYCHOW KWCAOTbl, 3Hasl, 4TO pacTBop,
cogepxawmn 4,25 r aHtpaueHa CisHio B 100 © yKCyCHOW KUCROTbI, KpUCTannmayeTca npwu
15,718°C TemnepaTtypa Kpuctannmsauum ykcycHom kncnotbl 16,65 °C.

10. Mpn pactBopeHnn 4,86 r cepbl B 60 r GeH3ona TemnepaTtypa KUMNEHUSA €ero
nosbicunacs Ha 0,81°C. Ckonbko aTOMOB COLEPXWUT MoOJiekyna cepbl B 3TOM pacTBOpe.
Ob6ynnuockonuyeckas KoHcTaHTa 6eH3ona 2,57 kr-K/monb.

11. CoctaBbTe WOHHO-MOSEKYNAPHOE W MONEKYNAPHOE YpaBHEHUA rMAPONN3a,
npoucxogswiero npu cmewwmsannm pacteopoB KoS u CrCls. M'maponus cuntaTtbe HeobpaTuMbIM 1
npenenbHbIM.

12. K pactBopy FeCls gobasunu cnegyowme Bewectsa: a) HCI; 6) KOH; B) ZnClz;
r) Na2COs. B kakmnx cnyyaax rugponus xnopuaa xenesa (lll) yecunurca? MNovemy? CocraBbTe
NOHHO-MONEKYNSPHbIE YpaBHEHUS TMOPONM3a COOTBETCTBYHOLLNX CONEN.

13. Kakne wuna conen: Al2(SOas)3, K2S, Pb(NOs)2, KCI noasepratotca rungponunsy?
CocTaBbTe MOHHO-MOJEKYNSIPHbIE U MOMNEKYNSAPHbIE YPaBHEHUS TMOpONn3a COOTBETCTBYHOLLNX
conen. Kakoe 3HayeHne nmeeT BOAOPOAHbIM MokKaszaTenb (7<pH<7) ans pacTBOPOB 3TUX
conen? PaccunTtante KOHCTaHTbl TMAPONM3a AaHHbIX COMNEN.

14. Mpn cmewwmnBaHum FeCls n Na2COs kaxgaa u3 B3ATbIX COMEn rMaponmayeTtcs
HeobpaTUMO 40 KOHUa ¢ 06pa3oBaHMEM COOTBETCTBYHLLMX OCHOBAHMS M KUCNOTbI. Bbipasute
39TOT COBMECTHbIN rMAPOSIN3 NOHHO-MONEKYNAPHBIM 1 MOSEKYNSIPHLIM YPaBHEHUAMM.

15. Kakyto cpeny nmetot pacteopbl coner NasPOs, KoS, CuSO4? CocTtaBbTe MOHHO-
MOMNEKYNApPHbIE N MONEKYNSAPHbIE YPaBHEHUS TMApONu3a aTnx conen? Paccumtante KOHCTaHTbI
rmaponmsa gaHHbIX COnen.



16. Kakne n3 conen: RbCl, Cr2(SOa4)s, Ni(NOs3)2, Na2SO3 nogsepratoTca ruaponunsy?
CocTaBbTe MOHHO-MOJEKYNSPHbIE U MOMNEKYNSAPHbIE YPaBHEHUS rMaponu3a COOTBETCTBYHOLLNX
conen. Kakoe 3HadeHne uMeeT BOOOPOAHbIN Mokasatenb (7<pH<7) gna pacTBOpPOB 3TUX
conen? PaccunTtanTe KOHCTaHTbl TMaponn3a gaHHbIX CONen.

17. Kakas n3 gByx coneun npu paBHbIX yCrnoBusX B Gonbluen cTeneHu noaBepraeTcs
rmgponunay: Na2COs unm Naz2S0s; FeCls unu FeCl2? Moyemy? CocTaBbTe MOHHO-MOSEKYISPHbIE
N MONEKYNSApHble YpaBHEHNSA rMApoOnn3a 3TUxX Conen.

18. Kakas 13 gByx conemn npu paBHbIX yCrnoBusax B 60MbLUEN CTENEHU NOABEpPraeTcs
rmgponmady: NaCN unu NaClO; MgCl2 nnn ZnCl2? lNoyemy? CoctaBbTe MOHHO-MONEKYIISAPHbIE U
MONEKyNApHble YpaBHEHUSA rMAPONN3a COOTBETCTBYIOLLUNX CONMEN.

19. Kakne wn3 conen: K2COs, FeCls, K2SOas, ZnCl2 nogsepratwotca rugponusy?
CocTaBbTe MOHHO-MOJEKYNSIPHbIE U MONEKYNSAPHbIE YpaBHEHUS rMaponu3a COOTBETCTBYHOLLNX
conen. OnpegenuTe 3HayeHMe BOAOPOAHOroO nokasatensa ans atux conen (7<pH<7) pacteopos
aTuX conen? Paccuntamte KOHCTaHTbl TMAPONN3a AaHHbIX CONen.

20. CocTtaBbTe B MONEKYNSPHOM N MOMEKYIISIPHO-UOHHOM (bopMe YpaBHEHNSA peakuui:

a) CuCLz2 + Na2COs + H20 —...;

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

21. BbluMCNUTb KOHCTaAHTY rmgponusa cynbduta HaTpus, cTeneHb rngponmsa conm B 0,1
M pactBope u pH pactBopa. Hanuwute MOHHO-MOMEKYNSApHOEe U MOMEKYNsipHOe ypaBHEHWE
rmgponusa cynburta HaTpus.

22. Bblunmcnutb KOHCTaHTy ruaponusa optodocdarta HaTpuda. Onpenenute 3HadYeHus
BOOOPOAHOro nokasaTens pactBopoB opTodocdarta HaTpus; a) 2,4 M n 6) 0,1 M? Onpeagenute
cTeneHb rmaponuaa. Hannwmre MOHHO-MOSEKYNAPHOE N MOJSIEKYNSIPHOE ypaBHEHWE rMaponunaa
opTtodocaTa HaTpus.

KomMnnekT pa3HOYpPOBHEBbLIX 3a4a4 U 3aaHUMN Aans TeKyLlen arrecTtaumm
no reme «KomnnekcHble coegnHEeHUA»

1. Onpegenute 3apsg KOMMMEKCHOrO MOHA, CTENeHb OKUCMEHUS U KOOpAMHALMOHHOE
yucno kKomnnekcoobpasosaTens B coeguHeHusix [Cu(NHz)4]SOs, Kz[PtCls], K[Ag(CN)z].
Hanuwwute ypaBHeHMs guccounaummn 3Tux coegMHEHNN B BOAHbIX pacTBOpax.

2. CocTtaBbTe KOOPAMHALMOHHbIE OPMYSbl CreayoLWmMX KOMMIEKCHbIX COeaUHEHWUN
nnatuHbl: PtCla-6NH3; PtCla-4NH3; PtCla-2NH3. KoopanHaumoHHoe yucno nnatuHel (IV) paBHo
lwecTn. HanmwuTe ypaBHeHMe guccoumnauumn aTmx coeqmHeHnn B BOAHbIX pacTBopax. Kakoe 13
COeANHEHWI ABNAETCA KOMMMEKCHBIM HEQNEKTPONITOM?

3. CocTtaBbTe KOOPAMHALMOHHbIE QOPMYSbl CreayoLWmMX KOMMIEKCHbIX COeOUHEHWUN
kobanbTta: CoC13-:6NH3; CoC13-5NH3; CoC13-4NHs3. KoopauHaumoHHoe uyucno kobanbta (ll1)
paBHO LWeCTW. HannwuTe ypaBHEHNA anccoumaumm aTux COeANHEHN B BOOHbIX pacTBOpax.

4. CocTtaBbTe KOOpPAMHAUMOHHbIE (OPMYSbl CAEeAyHLUX KOMMMEKCHbIX COeAMHEHUN
cepebpa: AgCI-2NHs; AgCN-KCN; AgNO2:NaNO2. KoopanHaunoHHoe 4yucrno cepebpa paBHO
ABYM. HanunwuTe ypaBHeHNsa anccoumaumm aTux COeanHEHN B BOOHbIX pacTBopax.

5. W3 coyertanma uyactuy Co3", NHz, NO2 u K' MOXHO cocTaBuTb CEMb
KOOPAWHAUMOHHBIX  (POPMYyN  KOMMMEKCHbIX CcoeauHeHun kobanbTa, OAHa W3  KOTOPbIX
[Co(NH3)6](NOz2)s. CoctaBbTe (popMyribl APYrnX LLECTU COEOUHEHUN N HanULNTE YpaBHEHUS NX
anccoumaumm B BOOHbIX pacTBopax.

6. N3 codeTtaHua vactuy Cré*, H20, CI- n K* MOXXHO COCTaBUTb CEMb KOOPAUHALMOHHBIX
opMyn KOMMMEKCHbIX COeaMHeHun Xpoma, opHa wu3 koTtopbix [Cr(H20)6]C13. CoctaBbTe
dopmMynbl APYrMxX LWECTU COEOMHEHUN W HanuMuUTe ypaBHEHMS WX OMccoumauum B BOLHbIX
pacTBopax.

7. HanvwuTe BbipaXkeHnsa Ons KOHCTaHT HECTOMKOCTU KoMMnneKkcHbIX noHoB [Ag(NHs)2]*,
[Fe(CN)s]*, [PtCle]>. Yemy paBHbl CTeneHb OKWUCMEHWS W KOOPAMHALUMOHHOE YUCIo
KomnnekcoobpasoBaTtenemn B 3TUX MOHAX?



8. Hannwute BblpaxkeHUst 411 KOHCTAHT HECTOMKOCTM CriefyHLMnX KOMMMEKCHbIX MOHOB:
[Ag(CN)2], [Ag(NH3)2]*. [Ag(SCN)2]. 3Has, 4To OHM cooTBeTCTBEHHO paBHbl 1,0-102%; 6,8:107%;
2,0-101! ykaxuTe, B KakoM pacTBOpe, CoAepXalleM 3TU WOHbl, NPV paBHOW MONSAPHON
KOHUEeHTpaumn noHos Ag* 6onbLue.

9. lpn npubasneHnn pacteopa KCN «k pactBopy [Zn(NH3)4]SOs o6pasyeTcs
pactBopumoe KoMmnnekcHoe coeanHeHne Kz[Zn(CN)4]. HanvwuTte monekynsipHoe M WMOHHO-
MOIeKynspHoe ypaBHEHMS peakuuu. KoHcTaHTa HecToMKocTU kakoro uoHa: [Zn(NHz)4]?* nnu
[Zn(CN)4]?*, 6onbe? Moyemy?

10. KOHCTaHTbl HeCcToMKoCTM KoMmneKcHbiX noHoB [Co(NH3)s]3*, [Fe(CN)e]*, [Fe(CN)s]*>
COOTBETCTBEHHO paBHbl 6,2:10-%%; 1,0-1037; 1,0-10%4. Kakoi M3 3TUX MOHOB siBNsieTca bonee
NPOYHLIM? HanuwuTe BblpaXXeHUs ANsl KOHCTAHT HECTOMKOCTU YKa3aHHbLIX KOMMMEKCHbIX MOHOB
1 opMyIibl COeANHEHUI, coaepXaLlmMX 3TU UOHbI.

Tekywass ammecmauyusi TaKkxe npoun3soaunTCcsd npu nomMoLuun PYO6EXHbIX KOJI/IOK8UYMOS.

Mpumepbl KUMoB py6exHbIX KOnMoKBUMYMOB (3a 1 1 2 cemMecTpbl)

1 cemectp, pybGexHbin kKonsnokBuym Nel (tembl «CTtexnomeTtpusi», «KnHetukar,
«TepMoanHamuka (Bknovas pasgen «XMMmyeckoe paBHOBeCUE»)»..

«YTBEPXJIAIO»
3aBeAyrOIIMi Kadeapoit 001e 1 HEOPraHMYEeCKOW XUMUHU
1.X.H. Ipod. B. H. Cemenosn
Hanpagiienue noaroroBku / cnennaiabuoctb 020100 Xumwust
Jucuuninna HEOpraHUYeCcKas XUMHUS
®opma o0yueHus OYHas
Bua koutposs pyOexHBIN KOIITOKBUYM, 1 cemecTp
Bua arrecranun MIPOMEKYTOTHAS

KoHnTponbHO-u3MepuTenpHblii Matepuain Ne4
1. Xumnueckass kuHetuka. PopMmanbHass KMHETHKA M YYEHME O MEXaHM3MaX XUMHUYECKHX pEeakLui.
CKOpOCTbh XMMHUYECKOH peaKkIuu: CpeIHss U UCTUHHAs (MTHOBEHHAs).
2. Nwmerorcs crnenyromue paBHOBECHs C y4aCTHMEM HICANBHBIX Ta30B U COOTBETCTBYIOLIME 3aIUCH
TEPMOAVMHAMMUYECKOTO 3aKOHA JEHCTBYIOUIMX MacC JUIsl PAaBHOBECHS B M30TEPMHYECKOM 3aKpBITOU
CUCTEME:

6 2
CNo ) Cs?,o9

Ke

3N204 + 6S02 = 25509 + 6NO (1) - Cé, -Cio, (1)
0 2C0 2 Ke = ool 2
+ TpauT = ! ’
CO2 + Crpag ) Ceo, (2)
K. — CNo 'CNo2
NO + NO2z = N2Os ©) cT ¢ , 3)
N,O,

®a3o0Bble (arperaTHbIE) COCTOSIHMSI BEIIECTB, HE SBJSIOUIMXCA Ta3aMH, HMEIOT COOTBETCTBYIOIINE
MOMETKH. BrIsiBUTE, UIsl KAaKUX U3 MEPEYHCIEHHBIX PEaKINil COOTBETCTBYIOLIUE CBSI3U KOHCTaHTHI Kc ¢
KOHIIEHTpauusMu. byibTe BHUMATEIbHBI!

@) — SIBIISIFOTCS COBEPIICHHO KOPPEKTHBIMH,



0) — BO3MOYHO SIBIISTIOTCSI KOPPEKTHBIMH,
8) — HE MOT'YT OBITh KOPPEKTHBIMHU.
[IpenonaBarens: A.1O. 3aBpaxxHoB



2 cemectp, pybexHbin konnokeuym Nel (Tema «KomnnekcHble (KOOpAWHALMOHHLIE)
COeUHEHUSAY.

«YTBEPXIAIO»

3aBeAYIOIIHHN Kadeapoi 001Ie 1 HEOPraHUUEeCKOW XUMHUHU
1.X.H. Ipod. B. H. Cemenos

_.04.2022

HanpagJ/ieHue NoAroToBKM / CenuaJIbHOCTh 020100 Xumusa

Jucunniamnna Heopranuueckast XuMust
®opma 00yuyeHHsT  OYHOE
Bup xonTpos pyOexHbIil kommokBuyM Nel, cemectp 2

Buja arrecranun TeKyIIast

KoHTpoapHo-u3MepuTeabubiii MaTepuas Ne 9

1. MexmonekynspHoe B3aumoaelictBue. Cunbl Ban-nep-Baanbca, MexaHusmbl BaH-J€p-BaajbCcoBa
B3auMoJieiicTBus. BogoponHas cBs3b. BiusiHue Mex- M BHYTPUMOJIEKYJISIPHONH BOJOPOJHOW CBSA3M Ha

CBOMCTBA MOJICKYJISIPDHBIX COCIUHECHUMH.

2. IlpuBeaute opOHUTaNbHBIE JUarpamMMmbl (3alOJHEHHE pPA3JIMYHBIX JJIEKTPOHHBIX COCTOSHUN) M
OTIpeNeNnTe THI THOpHmu3anmu opoutaneii mis xommiekcHeix noHOB [FeCls]* m [Cu(CN)4]*, ecmm
U3BECTHO, YTO MEPBBIN U3 HUX BBICOKOCIIMHOBBI, & BTOPOIl — HU3KOCITMHOBBIH.

Paccuuraiite Benmnunny OCKII mu1st kKaX10r0 U3 yKa3aHHBIX BBILIE HOHOB.

3anuimuTe BO3MOJXKHBIC YpaBHEHHS HOHHM3aluH, npoucxojsmue npu nonananuu comu Ks[FeClg] B

BOJHBIN pacTBOP.

[IpenonaBarens: A IO. 3aBpaxHoB

TecToBble 3agaHus — npuMepsbl. MpaBunbHble OTBEThI BblAeNeHbl NONYXUPHbIM LWpUcdTOM
(a B aNeKTpOHHOW BEPCUM — N CUHUM LIBETOM TeKCTa)

1. Moxer au pacTBOp OBITh OJHOBPEMEHHO HACBHIIEHHBIM M pa30aBieHHbIM? A  OYEHb
KOHIIEHTPUPOBAHHBIM (99 Macc. %) U HEHACHIIIICHHBIM?
BapuaHTbl 0TBeTOB: 12, 1a; 1a, HET; HET, J1a; HET, HeT.

2. HaBecka n3 27 r aFOMHHHS MaKCUMAJIBHO TIOJHO MpopearupoBajia ¢ HaBeckod u3 32 r cepwl. Kakas
Macca cynbduma mnonyuunack? WM3BECTHO, 4YTO TPSIMBIM B3aUMOJIEHCTBHEM MOXKHO TMONYYHUTH
€IMHCTBEHHBIN CYIb(Ul ATFOMUHUS (MPAKTHYECKH CTEXHOMETPHUECKOT0 cocTaBa). OTBET OKPYTIUTE /10
LIETIOT0 YHCIa.

BapuanTtsl oTBeTOB: 59, 50, 49, 40 1.



3. 1,00 r xmopuna NUTHS PACTBOPWIIM B HOPMAJbHBIX yCloBHSX 22.4 11 Boawl. HaiiauTe MonsipHYIO
KOHIIEHTPALIMIO CONH B TIOJTyYEHHOM pacTBope. I1noTHOCTh pacTBopa mpumute 3a 1 r/em?,

[TonydyeHHOe 3HAUEHUE OKPYTIIUTE 10 THICSTYHBIX.

BapuanTtsi orBetoB: 0,001; 0,002; 0,045; 1,000 M.

4. NmeeTcs npocTasi TOMOT'€HHAsI peaKLus:
A—2B+C.

3anumuTe 3aK0H ,HCI;'ICTBYIOHlHX MacC OJjia ITOH pCaKknuu, cyuTas 1mocCjaCIHO0 HeO6paTHMOﬁ.
BapI/IaHTbI OTBETOB.

a) v=k-Ca-Cg

b) v =k-Ca-Cg?Cc
C) v=k-Ca

d) v = k-CalCg?Cc

5. Nmerorcs cnenyromue ra3ohasHble peakiuy, MPUHIMaeMble HEOOPaTHUMBIMU M COOTBETCTBYIOIIUE
3aIlMCH 3aKOHA JIEHCTBYIOIIUX MAacC:

a) 0,+0+N2=03+Ny" (1)  v=Kk(Co)(Cop-(Cnyp), 1)
b) 2NO + Oz = 2NO; 2)  v=k(Cno)(Coy), )
C) Zn+C0,=Zn0+CO  (3) v =k(Czn0)-(Cco), 3)
d) Ass+ 6Cl> = 4AsCls (4) v = k-(Casy)-(Cenp)®, )

He mone3ysich ClIpaBOYHBIME JTaHHBIMH, BBISIBUTE CPEIN TEPEUNUCICHHBIX PEaKIuil Takue, I KOTOPBIX
COOTBETCTBYIOLIAS 9THM PEAKIMSIM 3alUCh 3aKOHA JACHCTBYIOIINX Macc

@) — BOBMOYKHO SIBIISICTCSI KOPPEKTHOM,

) — He MOKET OBITh KOPPEKTHOIA.

IMpaBuiibHbIE OTBETHI: &, D.

6. B 3akpeirom cocyne oobemom 1 1 mpu Temmeparype 500 °C HaxomuTcs roMOTeHHas paBHOBECHAs
cMech (MIealbHBIM Ta3) Tra3000pa3HbIX cepbl (S2), BOAOpPONAa M CEPOBOJOPOJA C H3BECTHBIMU
PaBHOBCCHBIMH KOHICHTPAIUAMMU:

Cs,=001M;  Cu,=0,04M; Chips = 0,02 M.

Brraucnure koHcTaHTy paBHOBecus: Kp i peaknmuy oOpa3oBaHUsI CEpOBOAOPOAa (HAIIOMHHUM, YTO IS
BbruncneHus Kp mapianbHble JaBIeHHs] HEOOXOAUMO MEPEBECTH B €IUHULIBI aTM).

OTBeT OKpPYTIHTE 0 NECATHIX.

BapuanTtsi otBetoB: 0,0; 0,1; 0,4; 100,0.

7. UcxomHble JaHHBIE ATOH 3a7ja4l COOTBETCTBYIOT YCIOBHIO MIPEAbIAyIero Bompoca (Neb).

Kakue xomudecTBa cepoBoAOpoja W MpocToro BemecTBa (S win Hz) Hamo B3SATh AN MPUTOTOBICHUS
TaKOH paBHOBECHON CMECH B YKa3aHHBIX YCIIOBHSIX B JAaHHOM cocye?

OTBer faliTe Cc TOYHOCTBIO JO COTBIX W MEPEYUCIUTE B  CIEAYIOUIEM  MOpsJKe:
n(S) = ... moms ; n(H2) = ...momp ; N(H2S) =... mone. Ecnm BemectBo OTCYTCTBYET, TO IS HErO
3amuceiBaiiTe oTBeT «0,00 MOIbY.

MpaBuasueiii orBet: N(S) = 0,00 mosb ; N(H2) = 0,02 mois ; N(H2S) = 0,04 mos.



8. HaBecky autpunaa imutus (~1 r) pactBopwiu B Boae (~ 10 r). s onenku PH momydeHHOTO pacTBopa,
HaXoOAIIEerocs B HaGOpaTOpHBIX YCJIOBUSIX, BI:I6epI/ITC OTBCT U3 CICAYIOIUX BAPpUAHTOB.
Bapuanrtsi otBetoB: pH <7; pH=7; pH >7; pH <O0.

9. Yto umeer HanbompImyto Macey: 2,24 11 He (1.y), 0,2 mons H2S (H.y) mmm 10?2 aTromoB ypaHa?
OTBer gaiiTe B BUJE XUMHUECKON (POPMYJIBI.
IIpaBuabHblii oTBeT: H2S

10. Paccuuraiite MOJIBHBIM 00BEM Tenus (MACAIbHBIN Ta3) Ul JaBJICHUS 2 aTM U TeMIIepaTypbl, paBHOU
—136,5 °C. OtBer maiiTe ¢ TOYHOCTBIO [0 AECITHIX JI/MOJIb.
Bapuantsi otBetoB: 1,0, 5,6, 11,2, 22,4 n/moinb

11. Kakue u3 cieayromux HOHOB U3 CIEAYIOIIEro CIUCKA IPUHIUIMAIBHO HE MOTYT CYLIECTBOBATh:
H-, H*, H?*, Li, Li*, Li%*, Li**?

BapuaHTbI 0TBETOB!

- Bce MOTYT CyLIECTBOBATE; [IPaB/a, HEKOTOPHIE — TOIBKO B DK30TUYECKHX YCIOBHUSIX
- Bce, kpome H?*, Li~, Li%*, Li%*

- Bce, kpome H?*, Li%*, L
- BCe, Kpome H?*,

i%*

12. B xakoM W3 CICAYIONIMX XHIKAX PACTBOPUTENICH PaCTBOPEHHBIN XJIOPOBOIOPOJ OyIeT BeCTH ceds
Kak cya0biid 25ekTposuT? OTBET BEIOCPUTE U3 CISAYIOMIETO CIHCKA.

HBr, NH3, H20, CoHsNHo.

13. B cucreme In — S mmeercs mpomexyTouHas y3KOrOMOTeHHas TBepaas coctaBa INgS7. Kakoma
ModbHast 10715 (%) cepbl B 3Toi (haze? OTBeET faiiTe ¢ TOYHOCTHIO 10 JECATHIX.
Bapuantsl oTBeTOB: 46,2; 53,8; 55,0; 67,0 Mm0n1.%

14. Ouenwnre Benmmuuny PH 0,0025 M BoaHoro pactBopa kucinoTsl Ha[Fe(CN)s] mipu 0OBIYHBIX YCITOBHSIX.
Kucnoty cunraiite cCUIBHOM 10 BCEM CTYMEHSIM, TUCCOLMAIIMEN aHHOHA PEHEe0peyb.

OTBeT naiiTe ¢ TOYHOCTBIO 0 LIEJIOT0 YKCIa.

IIpaBuibHBINH OTBeT: 2.

15. Kakoif ra3 (koTopblif OCTaeTcsi ra3oM M NpU H.y.) MOJy4yaeTcs MpH KUIISYEHUH Cepbl B
KOHILIEHTPUPOBAHHOM cepHO kucioTe? OTBET AaiiTe B BUIE XUMUYECKON (DOPMYIIBI.
BapuanTtsi orBeToB: H2, O2, H2S, SO2, H20.

16. Nmerotcs pactBopsl ¢ pH = 7 u pH = 4. Bo ckonbKko pa3 KOHIIEHTpAIKs HOHOB BOJAOPOJa BO BTOPOM
pacTBope OoJbIIIe, YeM B TIEpBOM?
BapuanTtsi oTBeToB: 3, 10, 100, 1000.

17. B xakux yCJIOBHUSX U3 CICIYIOIIUX PEaKIMii aMMHUAK MPOSBIISICT CBOMCTBA KUCIOTHI COTVIACHO TEOPHH
bpéncrena-Jloypu?

a) 2NHz = N2 + 3Hy;

b) NHz + H,O = NH4" + OH;

¢) NHs + Li20 = LiOH + LiNHz;

d) NHz + H3z0" = NHs" + H>0.



18. Kakue w3 cieyroomux OpUMEpPOB MOATBEPKAAIOT yTBepkaeHue: «Eciu ajis BOJHOTO pacTBOpa
HEKOTOpOW conu omnpezeneHa BenuunHa PH = 7.0, To emie 3TO HE O3HAYaeT, YTO JAHHAs COJIb HE
MIO/IBEpraeTcs THIPOIU3Y»

PacTtBopsI:

a) XJIOpHIa HATpHsl (KOMHATHAs TEMITEpaTypa);

b) aneraTa aMMoHus (KoMHaTHas Temneparypa; Ka sec)=1,7-107°, Ky @5°c) = 1,7-107);
C) HUTpPHUTA HAaTpHs (KOMHATHAs Temmeparypa, Ka 2s°c)= 5,0-1074);

d) uuTputa Harpus (90 °C, Ka 90°c) = 5,4-107%);

e) xnopuna metunammonus [CH3NH3]CI (Kp (25 °c) = 4,4-107%);

f) HacblmeHHbIi pactop cyabpuaa prytu (1) (IPHgs 25 °c) = 1-10-°0)
JlaBneHue, npu KOTOPOM HAXOJSITCS pacTBOPHI Be3/ie cTanaapTHoe (1 atm).

19. Kakue KOMIUIEKCHbIE (KOOPIMHAIIMOHHBIC) COEAWHEHHS W3 CIEAYIOUIET0 CIHCKa HE MOTYT
cymiectBoBaTh coriiacHo MBC.

a) K[BF4];

b) Ks[BFe];
C) KJAICl4];
d) Ks[AlFg];

e) [La(OH2)q]Cls;

f) [La(OH2)s(OH)]Clz;
4)] [Li(OH)4]CI

h) [Li(OH2)4]ClI

20. Kakas u3 cleqylomumx reoMeTpudeckux (Uryp B HauOOJNBIIEH CTENEHH MOJXOIUT JUIS ONMUCAHUS
MIPOCTPAHCTBEHHOTO CTPOCHUS MOJIEKYJbI opTodochopHoii kuciaoTsl HaPO4?

a) KpyT

b) OKPYKHOCTb

C) TeTpas’ap

d) KyO

e) KBajpar

f) IPSMOYTOJIBHHUK
9) Tparnenus

21. OT KaKkuX U3 CIACIYIONIMX BETUYMH 3aBUCUT BEIMYMHA KOHCTAHTHI HeCTOWKOCTH oHa [ CUF3]™?

a) — OT KOHIIEHTpanuit noHoB F~,

b) — OT KOHIICHTpAI1ii HOHOB Cu®,

c) — OT KOHIIEHTPALMH IIPOTHBOHOHOB K*
d) — OT TeMIePaTyphbl.

e) — OT KOHIeHTparuii noHos Cu’.

22. Kakoe W3 ClenyroIuX KOMIDICKCHBIX (KOOPAWHAIMOHHBIX) COCIUHEHHH MTOJHDKHO OBITh Hamboee
IIPOYHBIM COTJIACHO MPECTABIECHUSAM TEOPUH KPUCTATNINYECKOTO TTOJISL.

a) Kz[FeCla];

b) K2[MnCl4];

c) Ka[FeCle];

d) Ka[Mn(CN)e];

e) Ka[Fe(CN)s];

f) Ka[Fe(CN)s]

)] K4[Co(CN)s];

h) K3[Co(CN)s].

Nonst CI™ u CN™ 1y1s1 mpuBeICHHBIX COSTUHEHUI — JIMTaH bl CJ1a00T0 M CHIIBHOTO IMOJIsl COOTBETCTBEHHO.



23. Kakoe u3 cineAyromux KOMIUIEKCHBIX (KOOPJAMHAIIMOHHBIX) COCIMHEHUIH OKa3bIBAETCSl OECIIBETHHIM
corjiaCHoO Hpe,Z[CTaBJIeHI/HIM TeOpI/II/I KpI/ICTaJIJII/I‘-IeCKOI‘O I10JI41.

a) Ko[FeCla];

b) K2[TiCle];
c) K3[TiCls];
d) K4[TiClg];
e) K3[CuCl4];
f) K2[CuCly4]

9) K3[CuFe];
h) K2[ZNnCl4].

24. OnpenenuTe AUMOIBHBI MOMEHT MOJICKYJIBI TpuxJiopuaa 6opa. OTBET OKPYIJIMTE A0 IEIOT0 YHCa.
IIpaBuabHbIii oTBeT: 0.

25. [IpomomkuTe ypaBHEHHS cieaylomux peakuuii. [Ipu HeoOXxoauMocTu ucronb3yiTe 3HaK «+». [lepen
U TIOCIIE ATOTO 3HAKa HCIOJNB3yiTe mpobenbl. CTexuoMeTpuieckue Kod(QQUIMEHTHl HCIONb3yHTe, HE
pazzessisi mpoOesIoM MOCIeYIOUIYI0 XUMUIECKYI0 (hopMyITy

KO +H,O — ... ; KH+ HO — ...

IIpaBWJIbHBII OTBETHI:
K20 + H,0 —» 2KOH

KH + H20 — KOH + Hz

26. Kakue u3 cieyronmx KUCIOPOJHBIX COSAMHEHUN HEeNb3sl CUNTATh OKCHIAMU?
KOH, Ca0, SnO2, MnO2, BaO2, KO3z, RbO2, Na2O>, Li20, OF2, CI,0, O:s.

27. Korga paccMmarpuBaloT MpeieibHOE SIBJICHHE KPUOCKONHMM, TO TOBOPAT O TeMIlepaType Haudaja
kpuctamnuzanuu. Kakyro ¢asy (¢pa3bpl) npeactaBisitoT coO0M 3TH mepBble 00pa3yroUIecs: KpUucTabl?
OTBeT BBIOpATh U3 MPEAJIOKEHHOTO CITUCKA.

a) — (ha3y NpaKkTHYECKH YMCTOr0 3aKPUCTAIIN30BABIIEr0Cs pacTBopuTes A;

b) — da3y npumecu B (1B.);

Cc) — cmech A (TB.) + B (TB.)

d) — TBepayto a3y MPOMEKYTOUHOTO coeanHEeHUs AxBy.

28. JlobaBneHneM Kakoro (Kakux) BELIECTB MOYKHO YCTPAHUTh OOILYIO KECTKOCTb BOAbI?

a) — HCI;

b) — MgCly;

) — NasPOq;
d) — COy;

e) — Na2COs;
f) NaCl + NHg;

g) - DATA + NHa.

29. Kakue ®3 CIIEQyIONMX COCAWHCHHWI HE XapaKTEePHBI JUIS KPEMHHUS TNPH YCIOBHAX, ONU3KHX K
nabopaTOpHBIM?

@) — aHAJIOTH TPEAETbHBIX YIIIEBOAOPOAOB psifa SinHan+2;

b) — aHayIOrM MUKIMYECKUX YTIIEBOAOPOIOB psifa SinHan;

C) — anasor terpaxyiopmerana SiClg;

d) — ananoru >THIEHOBOTO psiaa SinH2n;

€) — aHAJIOTH apOMATHYECKHUX YIJIEBOI0PO/IOB.



30. M3BecTHO, YTO Tra3000pa3HBIN XJIOPOBOIOPOA MOXKHO IOJTYYHTh, NEHCTBYS KOHIIECHTPHPOBAHHOU
CepHON KHUCIOTOM Ha XJOpHJ HaTpus. MOXHO M TaKUM CHOCOOOM MOJIYYHUTh HOJOBOAOPOA (3aMEHHUB
NaCl na K1)? A droposomopon (3amenuB NaCl na KF)?

BapuaHTbl 0TBeTOB: 11, 1a; /13, HET; HeT, JIa; HET, HET.

31. He monb3ysach CHPaBOYHUKOM BBIOEpUTE M3 CIEAYIOLIETO CIHCKAa TPU MOJEKYIbI, Ui KOTOPBIX
ctannapTHast SHTanbnus (ArHC (208 k)) peakiuu pacrnaia Ha aTOMBI SBJISETCS MAaKCUMAIbHOM.

Nay, Li», LiH, CO, Sy, P2, N2, Hz, F», BrCl.

32. HeOompIioe KOJMYECTBO OKCHIA KAJIBIHUS MOJHOCTHIO PACTBOPWIIM B 3HAYUTEIBHOM O00BEME BOJIBI.
Uepes pactBop Hauamu OapOOTHpOBaTh (MPOMYCKATh) CEPHUCTHIM ra3. PacTBOp MOMyTHENI W CTal
HETPO3PaYHbIM BCIICACTBHE O0pa30BaHUs MaOpAacTBOPUMOM comu. OJHAKO, N0 Mepe allbHEHIIero
MPOIYCKaHUs 3TOTO ra3a, PaCTBOP CHOBA CTaJl IPO3PAYHBIM.

Kakoe BemecTBo (3anmMcaHHOE B MOJICKYJIIPHOM Bujie) oOpa3oBanock? Kakoii Ipyroit H3BECTHBIN a3 Bel
ObI ceOsl B JTAaHHOW CUCTEME aHAJIOTHYHO CEPHUCTOMY?

JlaiiTe 1Ba MOCJIEOBATEIbHBIX COOTBETCTBYIOIIMX OTBETA Yepe3 3aIATYIO (¢ IpoOeIoM Mociie 3ansTom ).

IMpasuiabneiii otBer: Ca(HSO3)2, CO2

33 KaKI/Ie n3 CJ'I@I[YIOL[II/IX OKCHOOB paCTBOPAIOTCA B BOAC C O6pa30BaHI/IeM THUITNYHBIX KI/ICJ'IOT‘.7
SOz, CrO, Cr203, CrO3, MnO, Mn304, MNO2, Mn207, Fe30g4, Fe20s.

34. Maruuii cropaet Ha Bo3ayxe. Ecinu 06paboTaTh MpOAYKT CropaHusi HEOOIbIIUM KOJTUYECTBOM BOJIBI,
TO MOSABUTCA CHJIBHBIN XapaKTEPHBIN 3amax.
Kakum coequnennem o0ycioBieH 3ToT 3amnax? JlaiiTe oTBeT B Bue GOpMYIIbI TOTO BELIECTBA.

IIpaBuiabnblii otBeT: NH3

35. Kakue u3 creyronmx COeAMHEHUI Cephbl TN CeJIeHa TOMOJIECMHUYECKUE CBSI3U (T.€. CBS3H, TJI€ aTOM
XaJIbKOTE€HA CBSI3aH XOTsI OBl C €I1le OJJHUM aTOMOM XaJIbKOTeHa)?

a) — Na2S,0y;

b) — H2S20s,

C) — cepa poMOnYecKasi;

d) — Ses (kpacHbIii cejieH)

e) — Na2S20s;

f) — Na2S40es;

g) — NazSeOsa.



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 npunaraemMoro Hwxe cnucka. KaxabiM CTygeHTOM
BblOMpaeTcsa ogHa paboTa; nocrne ee BbINOfIHEHNS] B TEYEHNE BTOPOro CEMeCTpa Npou3BoanTCs
ee 3awmrta. 3awuTa COCTOMT M3 AoKnaga O BLINOMHEHHOW paboTe (3KCnepumMeHTe U ero
pesynbtatax), a Takke W3 OTBETOB CTyAeHTa Ha BOMPOCbl MPUEMHOM KOMWUCCUN WU
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
IL.X.H. Ipod. B.H. Cemenos

Hanpasaenne noaroroBku / cnenquaiabHoctb 04.05.01 — Xumus
(PyHnaMeHTANIbHAS XUMUS B ITPO(DECCUOHAILHOM 00pa30BaAHNH)

JucumnianHa b1.0.09 — Heopranuyeckasi XUMHs
dDopma o0ydyeHust OYHas

Bup xontpoas 3K3aMeH, 1 cemectp

Buj arrecranmuu MIPOMEXKYTOYHAs

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
I.X.H. Ipod. B.H. Cemenosn

Hanpasienue noarorosku / cnenuajibiocts 04.05.01 — Xumus
(PyHnaMeHTANIbHAS XUMUS B ITPO(DECCHOHAILHOM 00pPa30BAHNH)

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



TpeboBaHWst K BbINOSTHEHUIO 3a4aHWN, LWIKamNbl U KPUTEPUM OLUEHMBaHUA (ANS NPOMEXYTOYHON
aTTecTtauum B opMe dK3ameHa)

[Ana oueHnBaHMA pe3ynbTaToB OOy4eHMsI HA 3IK3aMeHe WCMOoMNb3yKTCs cnegylowme
nokasaTenu:

- BMAgEeHWe TMOHATMMAHLIM annapaTtom Kak obLlien, Tak U HeopraHM4yeckom Xumum
(TeopeTU4eCcKMMM OCHOBaMM OUCLIUMNIINHDI),

- CMOCOBHOCTb WNNIOCTPMPOBaTL OTBET MpuMepamu, akTamu, LaHHbIMU  HayYHbIX
nccnegoBaHun,

- NPUMEHATb TEOPETUYECKME 3HaHUS AN PELUEHUa MNPaKTUYecKUX 3agad no Temam,
npueedeHHbIM B 1. 19.

- 3HaHMEe COBPEMEHHOro pyHAamMeHTa B 06nacTM HEOPraHMYECKOM XMMUA U NOCREAHNX
JOCTUXEHUN B 3TOW 00nacTn XxmumMun.

YpoBeHb
KpuTepuun oueHMBaHUA KOMMNETEHLNIA chopmuposanH | Llkana oueHok
oCTh
KOMMeTeHUNn

MonHoe  cooTBeTcTBME  OTBeTa  obOyvatrowerocss  BceMm | [MOBbILLIEHHbIN OT1nunyHo
NepeynCcrieHHbIM KpUTEPUSIM. YpPOBEHb
O6yvatowminca B MOMHOM Mepe BnageeT MOHATUIAHBLIM
annapaTomM o6LLEN N HEOPraHNYECKON XMMUN (TEOPETUHECKMMU
OCHOBaMW AUCUMNAKHBI), cnocobeH  unnnicTpupoBaTb OTBET
npumepamun, akTamn, AaHHbIMW HayYHbIX MCCNegoBaHUM,
NPUMEHATb TEOPETUYECKME 3HAHUA A5 PEeLUEeHUs NMPaKTUYECKNX
3aga4y u3 obnactm ocHoB obwen xumun, a Takke 3agad
HEeOpraHM4yeckoro CuHTe3a WU OueHKM 6a3oBbIX CBOWCTB
HeopraHU4ecknx CoOeaANHEHUN.
OTBeT Ha  KOHTPOSIbHO-U3MEPUTENbHbIA ~ MaTepuan  He Ba3zoBhbin XopoLuo
COOTBETCTBYET OAHOMY M3 MNEPEYUCIIEHHbIX MoKasaTenen, Ho ypOBEHb

obyyvalLlwmicsa gaeT npaBuiibHble OTBETbI Ha OOMOMHUTENbHbIE
BOMpPOCLl. HegoctatouHO AEeMOHCTPUPYET YMEHUE MPUMEHATb
TEeopeTUYEeCKMe  3HaHWA  ONA  peleHusl  CUTYauMOHHbIX
NpakTUYeCcKnx 3agay.

OTBET Ha  KOHTPONIbHO-U3MEPUTENbHbLIA  MaTepuan  He lNoporoBbii YpoBneTsopute
COOTBETCTBYET ABYM M3 NEepeYUCreHHbIX nokasartenen. 3HaHue ypOBEHb NbHO
OCHOBHOrO yuebHoro marepuvana, npenycMoTPEHHOro
nporpamMmMon; OTBET HEMONHbIN, 6€3 000CHOBaHNA, OGBACHEHUN,
C owwnbkamu, KoTopble YCTPAHAKTCA MO LOMOMHUTENbHbLIM
BOMpoOCaM npenogasaTens.

OTBET Ha  KOHTPOSIbHO-U3MEPUTENbHbLIA  MaTepuan  He - HeynoeneTtsop
COOTBETCTBYET MoObLIM TPEM U3 NEPEUYNCTIEHHBIX MoKa3aTenen. UTENbHO
3HaHMSA  HecucTemaTUyeckue, OTPbIBOYHbIE; B OTBETax
AonyuweHbl rpybble, MNpUHUMNUanNbHbIE OLWIMOKM, KOTOpble He
YCTPaHsIOTCS Nocre HaBOAsLLMX BONPOCOB Npenogasarens.

3adaHus npusedeHHbIX 8 3akr4yumeribHolU Yacmu pasdena 20.1 mecmos
peKkoMeHOYHMCS K UCMO0Ib308aHUI0 Mpu rnposedeHuU duazHOCmuUYecKux pabom ¢ uesbo
OUEHKU 0CmamoYHbIX 3HaHUU Mo pe3yrbmamam 0C80eHUs1 daHHOU OUCUUMITUHBbI



TpeboBaHWst K BbINONTHEHUIO 3a4aHWN, LWKamNbl U KPUTEPUM OLEHUBaHUSA (AN NPOMEXYTOYHON
aTTecTauum — OLLeHNBAHNN KypCcoBOWM paboThl)

[ns oueHuBaHuA pesynbTaTtoB O6yYeHUs rnpu oyeHusaHuUu Kypcoeoli pabomsbl
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,

- CMNOCOBHOCTbL PaMOTHO OTBeYaTb Ha BOMPOCbI W BECTU KOPPEKTHYIO HaydHYHo
AncKyccuio npm obcyxaeHnn pesynbTaToB paboTbl.

Tembl KypcoBbIX paboT BblOGMpalTCa U3 crnegylowero npUMEPHOro Crnmucka, KOTopbin
MOXeT OblTb pacluMpeH Nno WHUUMATMBE KypaTopa wnu cTyaeHta (npu oba3aTtenbHOM
cornacoBaHun ¢ KypaTtopom).

1. WccnepoBaHne paBHoBecusi guccoumaumn. OnpegeneHne pKa cnaboi KUCNoThl.
(Llenb paboTbl: onpedenntb KOHCTaHTy AuccouMaumu  KUCNOTHO-OCHOBHOTMO
MHAMKaTopa B BOOHOM pacTBOpeE.)

2. CnekTpodoTOMeTpuYeckoe UCCrnefoBaHNE KUHETUKM  peakuum  pasnoxeHust
TUOCEPHOW KUCIOThI

3. WccnepoBaHne paBHOBECUSA MeXay XMOPWOHO-anKOroNnATHbIM WM rMapaTHbIM
komnnekcamu kobansTa (ll) B BOQHO-CMIMPTOBOM pacTBope

4. KuHeTuka peakumm BOCCTaHOBIIEHUSA MOAAT-UOHA r’MAPOCYNbMUT-MOHOM B BOOHOM
pacTteope (peakuus JlaHgonbTa)

5. CuHTes okcanatHblx komnnekcoB xenesa (lll) n kobanbta (lll) n n3ayyeHue
KMHETMKN UX pacnaga B BOOHOM pacTBope

CnHTEe3 aMMUHO-XopuaHbIX kKomnrekcos kobansTa (111)
KomnnekcoobpasoBaHue MOHOB antoMUHUS C OPraHUYeCcKUMU fiurangamu

XUMUYECKMI ra30BbI TPAHCNOPT rannus

© © N o

Mony4eHue n pasgeneHne coeanHeHUN NaHTaHOMAOB

10.CwuHTE3 TEeTpaxnopuaa onosa

11.CwnHTe3 xnopunaos moga

12.CunHTe3 xnopungos cepbl

13.PaccrnoeHue B cucteme «Boga — M30MNponaHon — 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.



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 pyKonucu
(odbopmneHHon cornacHo akynbTeTCKMM TpeboBaHMAM),
COCTaBUIT KOMMbIOTEPHYIO NPe3eHTauUmo CBOero Aoknaaa,

- Ha caMOM [0oKnaae NpoaeMOHCTPUpoBan BrnageHne
rPamMoTHOM peybio cneumanncTa B 06nactv HeopraHmy4eckom
XUMUN,

- F[PaMOTHO OTBeYarn Ha Bonpochkl kKomuccum (Mnm
NpVYHMMAaloLLEro npenoaasaTens),

- BEJ1 KOPPEKTHYIO Hay4HY ANCKYCCUIO NPy 006CyXaeHnn
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
OCHOBHOro Matepuana KypcoBon paboTtbl 6bil0 B npegenax
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. HenpepocTtasrneHve 0hopMNEeHHOro pyKoNMCHOro TekcTa

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

HeynosneTtsop
UTernbHO
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