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9. Uenun u 3agayum y4eO6HON ANCLUUNINUHDI

Llensmu oceoeHusi y4ebHoU ducyurniuHbl 6115 MCS:
— NoKa3aTb POSib HEOPraHNYECKON XUMUN B CUCTEME HayK,
— Aatb npeacTaBneHMe 00 OCHOBHbIX CBOWCTBax WM MeTodax WCCNeaoBaHUs HeopraHm4eckux
COEOUNHEHUN,
— Hay4MTb MCNONb30BaTb 3fIEMEHTAPHbIA 6A3NC 3aKOHOB U MOHSATUN (PUINYECKON XMMUKN (OObIYHO 3TOT
©a3nc HasbiBaeTcs obLien xumuen), YTo HeobXoauMO AN YCBOEHUA M MHTepnpeTauun yriyobreHHbIX
3HaHW No Apyrum pasgenam xvumuun. Kpome T0ro, B Llenu ANCUMNNUHBLI BXOOUT
— (bOpMMpOBaHMNE Yy CTYOEHTOB-XMMUKOB MpPEACTaBneHnss 06 OCHOBax M OCOOEHHOCTSAX Kak LUMPOKO
NCNonb3yeMblX, Tak 1 cneumdunyeckmx cnocobax cMHTe3a HEOPraHNYECKNX BELLECTB; CNnocobax OUMCTKM
COEANHEHNI N NONYYEHUS BELLECTB 0COOON YNCTOTHI.

3adayu y4ebHoU OuCyuUnuHbI:

— U3yYeHUe OCHOBHbIX 3aKOH08 0bwell (meopemuyeckue 0OCHOBbI) U HeopaaHU4YecKoU Xumuu,

— hopmuposaHue MMOHUMaHUsi ceolcme 3afieMeHmos8 U obpasyembix UMU cOoeOUHeHUU Ha
OCHo8e MosioxeHul obwel xumuu. B ocHogy ronoxeH [Nepuoduyeckul 3aKkoH, Kak OCHoea
xumu4deckol cucmemamuku. Paccmampueaemcs knaccugukayusi XUMUYECKUX 3/1eMEeHMOs,
rnpocmbix, GUHaPHbBIX U CIOXHbIX XUMUYeCKUX coeduHeHul. [Jaemcs obwas xapakmepucmuka
epynn anemeHmos lNepuoduyeckol cucmemsl. I3yyaromcsi 0cObeHHOCMU XUMUU KOHKPEeMHbIX
arieMeHmos8 U ux Haubonee 8axHbix coeduHeHul. Cepbe3Hoe 8HUMaHue ydesrisemcsi Xumuu
paduoakmueHbIX U CUHME3UPOBaHHbIX 35IeMEeHmMOo8. Yoensemcs eHUMaHuUe Uu3y4YeHuro rnymeu
pasgsumusi Heop2aHuU4ecKoU Xumuu, rnpobreme nosy4YeHUss Ho8bIX HeEOp2aHUYEeCKUX eeuecms ¢
3apaHee 3a0aHHbIMU ceolcmeamu (ros1yrnpo8OOHUKU, Heop2aHU4YecKue rnosumMepbl u m.n.).

10. MecTo y4ye6HOM AncuMNNnHbI B cTpykType OOI:

B1.0. — obsasaTensHag YacTb 6a30B0M ANCLMNIIVHI

11. NMnaHupyemble pe3ynbTaTbl OOy4YeHUs MO AUCLUNIMHe/MOAynto (3HaHUA, YMEHUA,
HaBblKK), COOTHECEHHbIE C NMIIaHUPYEMbIMU pe3yfibTaTaMU OCBOEHUsi 06pa3oBaTeribHON
nporpaMmmbl (KOMNETEHLMSAMMU) U MHAUKATOPaMU UX [OCTUXKEHUA:

Kog HasgaHue Koa( WNuaukaTtop(bl) lMnaHupyemble pesynbTaTbl 00y4YeHus
KOMMeTeHL MK bl)

OrnkK-1 Crmoco6HOCTB OlMK- | Cucremarusupyer u | 3HaThb: Kputepum CaMOrpou3BOSIbHOroO
aHANTNU3UPOBATh U 1.1 | aHamu3upyer pe3yibTaThl | XMMUYECKMX PEaKLM B pasnnyHbIX cuctemax
HUHTEPIPETHPO- XHUMHYECKUX YMmeTb: nNnaHupoBaTb  3KCMEPUMEHT  Takum
BaTh PE3yJIbTAThI JKCHEPUMEHTOB, o6pa3oM, 4TOOblI U3BMEYbL N3 HEM0 MAaKCUMYyM

XUMHUYECKUX HaOmromeHnii, a  Takke | MHdopMauum
IKCTIIEPUMEHTOB, pe3yJbTaThI pacuetoB | BnageTb: OCHOBHbIMM npuemamu 06paboTkM
HaOJIIOIEHUH 1 CBOMWCTB BEILIECTB U | pe3ynbTaToB 3KCNepUMeHTa

U3MepeHuil MaTepUalioB

OlMK- | Mpennaraer

1.2 | uHTEepIpETAIHIO
COOCTBEHHBIX
JKCIICPUMEHTOB u
PacUeTHO-TEOPETHUCCKIX
paboT ¢ UCIONB30BaHUEM
TEOPETHUYECKHX OCHOB
TPAIAMIMOHHBIX W  HOBBIX
pa3nenoB XUMUHU

OlK- | ®opmynupyeT 3aKIHOYCHHS
1,3 | ¥ BBIBOABI MO pe3yJbTaTam
aHanusa JIUTEPATyPHBIX
JaHHBbIX, CO6CTB€HHI)IX
9KCIEPUMEHTATBHBIX u
PacYeTHO-TEOPETHIECKUX
pabor XUMHUYECKOM
HAIPABJIECHHOCTH.




OrK-2 CriocobHOCTB OlK- | Paboraer ¢ xumuueckumu | 3HATb: OCHOBHbIE npasuna TEXHUKN
TIPOBEICHUS C 2.1 BEICCTBAMH ¢ | besonacHOCTM M OCHOBHbIE NpPWEMbl BeOeHWUs
cobmoaeHneM coboIeHuEM HOPM | XMMUWUYECKOro SKCnepumeHTa.

HOPM TEXHHKH TEXHUKHU 0E30MacHOCTH YmeTb: BbINOMHUTb OCHOBHblE paboThbl
0€30MacHOCTH nabopartopHoro NpakTukyMma no HeopraHN4ecKomn
XUMHUYECKOT O 2.2 IIpoBOIUT CHUHTE3 BEIIECTB | XMMWUU
9KCIIEPUMEHTA, H  MaTepualioB  pasHod | BnapeTb: OCHOBHbIMM npuemamu nonyvyeHusi
BKJTIOYAs CHHTE3, TIPUPOIBI ¢ | KOMMYECTBEHHLIX PE3YyrbTaToOB B IKCMEPUMEHTE
aHaJIn3, U3yUCHUC HUCIIOJIb30BAHUEM
CTPYKTYPBI U UMCHOIINUXCA METOAUK
CBOMCTB BCIIICCTB
¥ MaTepHaios, 2.3 IIpoBoaut CTaHIapTHBIE
HCCICO0BAaHUC onepanun A
IIPOLIECCOB C UX ONIPEACIICHUS XUMHUYCCKOTO
y4acTHeM " (azoBoro cocraBa
BCHICCTB W MaTEpuajlOB Ha
HUX OCHOBE.
2.4 IIpoBomuT  HccnenoBaHus
CBOWCTB BEIIECTB "
MaTepuaioB C
HUCIIOJIb30BAHHUEM
CepUIHOTO HAy4HOI'0
o0opymoBaHus
OriK-3 CnocoOHOCTh OlMK- | Ipumensier Teoperuueckne | 3HATb:  OCHOBHble  MeTOAbl  onpeaeneHus
TIPUMEHSTh 3.1 " nosysMmmupudeckie | 6a3oBblX  CBOWCTB  BeLWEeCTB  (MMOTHOCTW,
pacdeTHO- MOJIENH TPW  penieHud | AaBMEHMS Napa, KMCMOTHO-OCHOBHbBIX CBOWCTB U
TEOPETUYECKHUE 3a1a4 XUMHYECKOH | T.4.).
METOAbI OJIA HaIpaBJICHHOCTHU. YMeTb: NpoBOAUTb pacyeTbl MO  M3BECTHOMY
HU3yUYEHUS anroputMy C MNPUMEHEHWEM KOMMbIOTEPHbIX
CBOMCTB BEIECTB Hcnonws3yer cranmaptHOe | Nporpamma
W MpoIieccoB ¢ ux | 3.2 nporpammHoe obecrnieucHue | Bnapetb: OCHOBHbIMU npnemamm
Y4aCTHEM C Opy  pelieHWH  3amad | KoriuyecmeeHHol  obpaboTkm  pesynbTaToB
HUCIIOJIb30BAHUECM XUMHYCCKOH 3KC|'|ep|/1MeHTa
COBpeMeHHOﬁ HaMpaBJICHHOCTU
BEIYHCITUTEIILHON
TCXHHUKH
OlK-6 | Cnoco6HOCTB OTlK- | TIpencrasisier pe3ynsTaThl | 3HATh: OCHOBHbLIE MPUEMbI NOAFOTOBKU AOKMaga
MIPECTABIATh 6.1 paboTHl B BHAE OT4YeTa MO | NMPU  MOMOLUM COBPEMEHHbLIX KOMMbIOTEPHBLIX
pe3ynbTaThl CTaHmapTHOH (¢opMme Ha | Nporpamm
cBoeil paboTel B PYCCKOM SI3bIKE. YMeTb: CamMOCTOATENbHO MOArOTOBUTL YCTHOE
YCTHOM u coo06LLeHMe, CONPOBOXAAEMOE NMpe3eHTaumen.
MUCHMEHHOU 6.2 [IpencraBnsier BnapeTtb: areMeHTapHbIMU HaBbIKamu
hopme HH(POPMAIIUIO XUMHYCCKOTO | CreumanucTa-goknagymka.
COOTBETCTBHUHU C COACPIKaHU A C y4e€ToOM
HOpMaMu u TpeboBaHMI
MpaBUJIAMH, oubnrorpadraeckont
NPUHATHEIMHA B KYJIBTYPBI
po¢eCCHOHATBH
OM coolImiecTBe 6.3 [IpencraBnseTr pe3yabTATHI
paboTBl B BHAE TE3UCOB
JOKJIaza Ha pPYCCKOM H
AHTJIMMCKOM  SI3BIKaX B
COOTBETCTBUH C HOpMaMU U
npaBujiaMu, IMPUHATBIMU B
XHUMUYECKOM COOOIIECTBE.
6.4. l'otoBuT mpe3eHTanMoO MO

TEME paboTsI u
IpeACTaBIseT ee Ha
PYCCKOM ¥ aHTJIHMHACKOM
S3BIKAX.




MK-1 CnocobeH MK- OOGecreunBaeT coop | 3HaATL: OCHOBHbI€E NOUCKOBbIE  CUCTEMBI,
MpoOBOAUTHL cOop, | 2.1 HAyYHO-TEXHUYECKON HaueneHHble Ha MowncK MCTOYHUKOB
aHaJIM3 u (mayuHoit)  wH(pOpMaIH, | HEOOXOAMMON Hay4HoWn MHpopmaumn,
00paboTKy HEOOXOAMMOH JUIs pelIeHust | BKMOYaloLWen HayyHble cTaTbM, NaTeHTbl W
Hay4HO- 3a7aq HCCIIEMIOBAHUS, | MPOYYID  HAyYHYO W Hay4yHO-METOAMYECKYHO
TEXHUYECKOU IOCTABJICHHbBIX nnTepartypy.

(HayuHoi1) MK- CHELUATIHCTOM Ooutee
nHpopmanuy, 2.2 BBICOKO KBaJM(UKAINU YMeTb: nMonb3oBaTbCAd  YKa3aHHbIMKU  Bbille
HEO0OXOIUMOM ISt cucrtemMamu.
peuicHus 3a1a4 Cocrasiser
XUMHYECKON AHATNTHYECKUH o630p | BnapeTb:  OCHOBHbIMM  HaBblkamu  cbopa
HAIpPaBIECHHOCTH, JHUTEPATYPHBIX MCTOYHUKOB | HAYYHOM W HAy4YHO-METOONYECKOW nutepaTypbl 1
TIOCTABIICHHBIX 10 3aJaHHOW TeMaTHWKe, | HABbIKAMW BbIOENeHnss Haunbornee 3HadYMMoun
CIIEIHATICTOM obopmisser  ord4eThl O | MHCpOpMaUUM  ONA PELLEeHUst  MOCTaBEHHOMW
Oonee BBICOKOH BBIIIOJTHCHHBIX Hay4YHO- 3agauun.
KBaJ'II/I(bI/IKaHI/II/I HUCCIICA0BATCIIbCKUX

paboTax MmO  3aJaHHOU

hopme

12. O6bemM gncuunnuHbl B 3a4eTHbIX eguHuuax/yac — 14 3.e./ 504 u.

dopma NpoMeXXyTOYHOM aTTecTalumm: ak3ameH (cemectp 1 n cemectp 2).

13. TpyaoemkocTb No BuAam y4ebHomn paboTbl

TpyaoeMKOCTb

Bug yuebHon paboTbl Bcero 1 Mo CeMGZCTpaM
Ne cemecTpa Ne cemecTpa

KoHTakTHas pabota 304 152 152

Jlekuuu 50 50

npakTuyeckme
B TOM YucChe:

nabopaTopHble 204 102 102

CawmocrosaTensHas paborta 128 82 46

B ToMm yucne: kypcoasi pabota

dopma NpomMexXyTOYHOM aTTecTaumu: 72 36 36

(aK3ameH — 72 yaca)

Wtoro: 504 270 234
13.1. CopepxaHue AUCLUNITUHDI
n/n Peanusauyusa
asgena
HanmeHoBaHue pasq
ONCLUMNINHBI C
pasgena CopeprxaHue pasgena anCcunninHbl HOMOLLbIO
ONCUMNIWHBI Moty
OHnalH-Kypca,
JYMK*
1. Nlekuum
1.1 | BBegeHue DopMbI CyLLIECTBOBaHNS MaTepuun. XuMmmyeckas opma https://edu.vsu.ru/
OBWXeHus, ee ocobeHHocTn. OnpegeneHne xumuun. 3agaum course/view.php?
xummmn. OBLas XMmMusa — TeopeTudecknii oyHgameHT xummdeckon | id=11068#section
Haykn. XMUYEeCKUI N PU3NKO-XUMUYECKUIA MeTObI -2
nccrnegoBaHusl.
1.2 | Xumuyeckas ATOMHO-MoneKynapHas Teopusa. XUMudeckuin anemeHT. lNMpoctoe
amomucmuka u BewecTBo. Annotponus. [asosble 3akoHbl. Yucno Asoragpo.
cmexuomempu- Monb. MonsipHas macca. CoBpeMeHHasa XMMU4eckas atToMUCTMKa.
YecKUe 3aKOHb] ATOM, Monekyn, Kpuctann. MonekynspHas wu HeMonekynsapHas
¢dopma kpuctannos. [loHATME O asze — HoOcUTeNe CBOWCTB
BeWecTBa B KpuUCTanmnmax  HEeMOSEKYNSApHOW  CTPYKTYpbl.
Xumundeckoe coeauHeHne. CTpyKTypHble QOpPMyINibl MOSEKyn W
KpUCcTannoxmmMmyeckoe cTpoeHune Bellectea. CTexmomeTpmyeckmne



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

3aKOHbl U UX COBpPEMEHHas TpakToBka. CoeanHeHUs NOCTOSAHHOIO
N nepeMeHHOoro coctaBa. KpucrtannoxmMmmyeckoe CTPOEHWe W
CcBOMCTBa BellecTBa. [loHATME O pedbekTtax KpucTannydeckon
CcTpyKTYpbl. OBnacTb roMOreHHOCTU (ha3 NepeMeHHOro cocTasa.

13

Xumunyeckas
TepMoAuHaMumka

OCHOBbI TEPMOXMMUMN. K30 - U IHOOTEPMMYECKME peakumn. 3akoH
JlaByasbe-Jlannaca. 3akoH [ecca. AQAOWMTMBHOCTb TEMJOBbIX
aheKkToB B MHOrocTagumHbIX npoueccax. TepmoanHamumyeckme
CUCTEMbI: U30MMPOBaHHbIE, 3aKpbITble, OTKpPbIThbie. VI306apHbie u
N30XOpHbIE NpoLecchl. TepMoanHaMmyeckas U TepMoxXxmMMmmnyeckas
CUCTEMbI 3HAKOB. PYHKLMWU COCTOSIHUSI. BHYTpeHHsis 3aHeprus u
SHTanbMus. JHTanbnNuiiHble Auarpammbl. Tennota u paboTta, uXx
B3aMMOCBA3b. 1-0e Havyano TepMoaMHaMUKU. 3aKOH COXpaHeHus
3Heprun. KpuTepuin HanpaBneHHOCTM XUMUYECKOro npouecca.
MpuHuun Beptno-TomnceHa, ero orpaHNYEHHOCTb.

OHTponMA cucTembl. 2-0e Hayano TepMoguHamuku. Poct
SHTPOMNMUM — KPUTEPUI HaMpaBreHUsa npoLecca B U30NMPOBaHHbIX
cuctemax. Ctatuctnyeckas nHTepnpeTaumst SHTPONuu.

[BmXKyLias cuna npouecca B 3aKpbITbIX CUCTEMAX. DHTANbMUNHBIN
N SHTponuiHbIN hakTopbl. CBoGoAHast asHeprua [mMb6ca, ee
YMEHbLUEHNEe Mpu CaMonpomsBorbHbIX npoueccax. CeoboaHas
3Heprusa Menbmroneua. CtanHgapTHasa cBobogHasa aHeprusa. Mepa
YCTOMYMBOCTU coeauHeHnsi. CBobofHas M CBA3aHHAs 3Heprus.
MakcumanbHas paboTa, coBepLIeHHasi CUCTEMOM.

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

14

Xumunyeckasa
KUHeTuKa

CKOpOCTb M MexaHu3M XuMmuyeckon peakumn. CKOpOCTb WU
KOHLIEHTpauusa pearnpyrowmx BellecTB. 3akoH AeNCTBYIOLLMX
mMacc. MonekynapHocTb peakuuun. MNopsaok peakumm n MexaHu3m
npouecca. Jlumutmpylowasi ctagus MHOFOCTaAMWHBIX pPeakumm.
CkopocTb peakuumn n Temnepatypa. Pacnpegenenne monekyn no
aHeprusam  (MakcBenn, bonbuMaH). 3Heprus  akTuBauum.
AKTMBHbI KOMMIEKC. YpaBHeHne AppeHuyca. DHepreTuyeckuin u
3HTPONUUHLIN YNeHbl ypaBHeHus. Katanua. KatanusaTops!.

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

15

Xumunyeckoe
paBHOBecue

O6patumblie 1 HeobGpaTumble npouecchl. CBA3b 0b6paTMMOCTM C
paBHOBecueMm. WIcTMHHOE W noxHoe paBHoBecue. Kputepuu
YyCTaHOBMEHUA paBHoBecus peakuun. CBA3b KOHCTaHTbl WU
cBoboaHom aHeprum M'mbb6ca. dakTopbl, BAMSKOLWNE HA MOMOXEHWE
pasHoBecus. MNpuHumn Jle-lWWatenbe. MeTepodasHbie paBHOBECHS.
[daeneHne  HacbllweHHoro napa. [lpoueccel  ncnapeHus,
cybnumaumm, kuneHus, nnasneHuns. dasoBas guvarpaMma BOAbI.
MpaBuno ¢as [wunbbca. [loHATME O  TepmoguHaMuUKe
HepaBHOBECHbLIX NPOLECCOB.

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

1.6

PactBopbl.
KonnuratuBHbie
cBoMcTBa

TepMogHaMNYECKNA U KMHETUYECKNIA acnekTbl hopMMpoBaHMS
pacTtBopoB. Cnocobbl BbIpaXeHUs KOHLIEHTpauMM pacTBOPOB.
PactBopeHne Kak U3MKO-XUMUYECKMI Mpouecc. JHepreTuka
npouecca pacteBopeHusi. lNoHaTne o6 naeansHoM, pa3baBneHHOM
M peanbHOM pacTBope. PacTtBopbl TBepAble, Xuakue U
razoobpasHble.  TBepgble  pactBopbl.  [Bwxywas  cuna
obpasoBaHnsi TBEpPAbIX PacTBOPOB. Tunbl TBEPAbIX PACTBOPOB.
TBepable pacTBOpbl  3amelleHus. YcrnosBus  obGpasoBaHus
HeopraHM4yecknx TBepAblX pPacTBOpPOB 3amelleHus. [lpoueccsl
yrnopsiAoyeHuMst B TBepAblX pacTBopax. TBepable pacTBOpbI
BHEOPEHMS, BblUMTAHMS.

Teopus anekTponuTuyeckon amccoumaumn. CTeneHb U KOHCTaHTa
anccoumaummn. 3akoH pasegeHus OctBanbga. OCHOBbI TeopuM
CWMbHBIX 3MNEKTPONUTOB, 0Opa3oBaHMe MOHHbIX nap. Kaxywascs
cTeneHb auccouuaugun. AmdoTepHble AMEKTPONNTLI.
Onccoumauma  MHOTOOCHOBHbLIX  KUCIIOT, MHOFOKMCIOTHbIX
OCHOBaHun, conen. CoBpeMEHHbIE TEOPUN KUCIIOT M OCHOBAHWUMN.
ConbBocuctembl. [1pOTOHHAst M 3nekTpoHHas Teopun. MoHHOe
npoussegeHne BoAabl. BogopogHbln nokasaTenb.  KucnoTHo-
OCHOBHble WHAMKATOPbI. VIOHHblE B3aUMOAEWCTBUS B KUOKMX
pactBopax. OBbmeHHble peakuun mexay moHamu. ObpaTtumblie n
HeobpaTuMble npouecchl. Peakuny HelTpanusaumm n ruaponusa.
CTteneHb 1 KOHCTaHTa ruaponusa. NpoussegeHve pacTBOPUMOCTH.
Kugkve pacTBOpbI. Mpupoga Xngkoro COCTOSHMS.

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



https://edu.vsu.ru/course/view.php?id=11068#section-6
https://edu.vsu.ru/course/view.php?id=11068#section-6
https://edu.vsu.ru/course/view.php?id=11068#section-6
https://edu.vsu.ru/course/view.php?id=11068#section-6
https://edu.vsu.ru/course/view.php?id=11068#section-3
https://edu.vsu.ru/course/view.php?id=11068#section-3
https://edu.vsu.ru/course/view.php?id=11068#section-3
https://edu.vsu.ru/course/view.php?id=11068#section-3
https://edu.vsu.ru/course/view.php?id=11068#section-7
https://edu.vsu.ru/course/view.php?id=11068#section-7
https://edu.vsu.ru/course/view.php?id=11068#section-7
https://edu.vsu.ru/course/view.php?id=11068#section-7
https://edu.vsu.ru/course/view.php?id=11068#section-9
https://edu.vsu.ru/course/view.php?id=11068#section-9
https://edu.vsu.ru/course/view.php?id=11068#section-9
https://edu.vsu.ru/course/view.php?id=11068#section-9

KonnuratueHble cBOWCTBa wuaearnbHbIX pacTBopoB. [laBneHve
napa. 3akoH Payns. Kpuockonua wn abynnuockonus. Ocmoc.
OcmoTunyeckoe gaenenune. OcMoTnyecknin 3akoH BaHT - MNodda.
OKncnNUTENbHO-BOCCTAaHOBUTENbBHBbIE peakumMn. HanpaeneHHOCTb
npoLeccos, CBSI3aHHbIX c nepegaven 3NEKTPOHOB.
ONeKTPOXUMUYECKNIA pag HanpsbkeHun. PaBHOBecue Ha rpaHuue
meTann - pacteBop. CtaHgapTHble 3MeKTpoaHble MOTeHuMansl U
cBoboaHas aHeprua mbbca. BOC ranbBaHNMYECKOro SneMeHTa.
YpaBHeHue HepHcTa. PasnuyHble cnocobbl ypaBHmBaHusa OBP.
OneKkTponus pacnnaBoB U BOAHLIX pacTBOPOB conen. iHepTHble n
aKTMBHble anekTpogbl. [loTeHuman pasnoxeHus. fABneHue
nepeHanpshkeHus. 3akoHbl Papages.

1.7. | OnemeHTapHble | PasBuTtue npeacraeneHuii o CTpoeHWn atoma. BonHosas npvpoaa
npeacTaBneHnss | 9NekTpoHa. BonHoBasi YHKUMS UM BONHOBOE YypaBHEHWe.
0 CTPOeHUH PagnanbHas wu yrnoBas coCTaBnsiolMe BOSIHOBOW (OYHKLMM.
aTtoma u OHeprus, pasMep M HanpaBfieHHOCTb 3EeKTPOHHbIX 06NaKkos.
COCTOSIHMN KBaHTOBble u4ucna. MHOroanekTpoHHble aTombl. [MpuHUUNGI v
npaBuna 3anofiHEeHWs  3NEeKTPOHaMM aToMHbIX  opbuTanen.

3NEeKTPOHOB B n o n
PUHUMN  MWHUManbHOW 3Hepruwn, npuHumn [laynu, npasuno
arome lN'yHoa. CoBpeMeHHas TpakToBka nepuoguveckoro 3akoHa (I13).
3aKOHOMEPHOCTU WM3MEHEHWUS OCHOBHbLIX XapakTepucTMK aToma
(aToMHbIX paguycoB, 9HEpPri WOHM3auMMm U cpoacTBa K

3NEKTPOHY) B Nnepuogax u rpynnax. 3Hadvexue 3.
1.8. | OnemeHTapHble | PasButne npeacraBneHUin o XMMUYECKON CBA3W. BaneHTHOCTb u
npeactaBnieHnss | CTeneHb OokucreHusi. OCHOBHbIE XapakTepUCTUKU XUMUYECKOM

0 XMUYeCcKon
CBA3N

cBA3n. PeHOMeHonornyeckme TEeopun MOHHOW W KOBareHTHOW
ceasn (Koccenb, Jlbtonc). MoHHaa cBA3b M ee CBOWCTBa:
HanpaBfeHHOCTb U He HackIlWaeMocTb. Mogernb «4MCTOM» MOHHOM
cBA3W B TBEpPAOM Tene. MNpenmyLecTBEHHbIV BKNaa NOHHOW CBA3N
N KOOPAMHALUMNOHHbIE YNCNa aTOMOB B MOHHbIX KpUCTannax.
KoBaneHTHas cBa3b. BonHoBas npupoda KOBareHTHOW CBA3W.
MeTon BaneHTHbIX CBHA3en. HanpaBneHHOCTb, HacbIWaemMoCTb U
nonsapu3yemMocTb KOBaneHTHOW cBA3W. BonHosas npupoga
KOBaneHTHOMN CBSA3N. MeTopn BaNeHTHbIX CBA3EN.
HanpasneHHOCTb, HacbIWaeMoCTb n nonsipu3yemocTb
KOBaneHTHon cBA3n. KoopAuHAUMOHHBIE 4YMCha B KOBaNEHTHbIX
Kpuctannax. Cnocobbl nepekpbiBaHWUS 3NEKTPOHHbIX OBMNakos.
KpaTHble cBa3u.

MeTton BaneHTHbix cBsizen (MBC). MexaHuambl 0OpasoBaHus
KOBaneHTHoW cBsA3W. [MbpuaHble BonHoBble YHKUMK. Tunbl
mbpuan3aumm un reomeTpusa monekyn. [pasuna [unnecnw.
[IOHOpPHO- aKUEeNTOpHbIN MexaHM3M 0Opa3oBaHWSA KOBaIleHTHOW
cBsA3n. MakcrmanbHasi BaneHTHOCTb (KOBaneHTHOCTb) 35IEMEHTOB.
[MonApHOCTL KOBaNEHTHOW CBA3M W MOMEKyfbl B  LIENOM.
JunonbHbI MOMeHT. HepgoctaTtkn MBC.

Metog monekynspHbix opbutanen. [NpubnumkenHne JIKAO.
OHepreTuyeckne  amarpaMmmbl  MNPOCTEWLUUX  FOMOSIAEPHbIX
Monekyn, obpasoBaHHbIX anemeHTamum 1 M 2-0ro nepvoaos.
Mopsigok  CBA3W, MarHUTHbIE UM ONTUYECKMe  CBOWCTBA.
OHepreTvyeckme auvarpaMmbl  NPOCTENWUIMX  FETEPOSAEPHbIX
monekyn (HI, H20, NHs).

BogopogHas cBaA3b. MexmonekynspHas v BHYTPUMOIEKynspHas
BOL4OPOAHAs CBS3b M €e BMMAHWE Ha CBOWCTBaA Monekyn. Cwunbl
Ban- pep- Baanbca. OpueHTauMoHHOE, WHAYKUMOHHOE W
ANCNEePCMOHHOE B3anmodencTBume.

MeTannuyeckas CBA3b M e€e npuMpoga: MHOIOLEHTPOBOCTb,
aeduunt 1 obolLecTBneHne aneKTpoHoB B kpuctanne. CBoncTea
MeTanmnMyeckon CBA3W: HEeHanpaBreHHOCTb W HeHacbILWaeMOoCTb.
PasmepHbli  akTop M KOOpPAMHAUMOHHbIE  4Yucna B
MeTannmyecknx kpuctannax. MNnoTHble n NNoTHeWWne ynakoBKu
atoMoB B MeTannuyeckux kpuctannax (OUK, TUK, TT1Y).
KoBaneHTHO- MeTannumyeckasi CBs3b B NepexoHbIX MeTannax.




1.9 | lNepuogunyeckuni OTanbl pasBuUTUS nepuogmyeckoro 3akoHa. [lepuognyeckas
3aKOH KakK cuctemMa kak martpuua. [MpuHUMN MHBapWaHTHOCTM MOSNOXEHUS
OCHOBA anemeHTa. lNepuogpl 1 rpynnel. pynnoBas n TMNoBas aHanorus.
XUMUYECKON Tunnyeckne anemMeHTbl. [loMHbIE W HEeMosHble 3NEKTPOHHble
cnCTeMaTUKN aHanorn. BTopuyHas W BHYTPEHHAS NepuoaMyHOCTb U KX

NposiBNIeHne B  U3MEHEHUsX opbuTanbHbIX  paguycoB MU
noTeHunanos NOoHU3aLmK. "opusoHTanbHas aHarnorus.
JunaronanbHas aHanorus. Knaccudumkanms XUMNYECKNX
9N1EMEHTOB MO TUMY M 3aCeneHHOCTU 3NEKTPOHHbIX opbutanen.
MonyanvHHas n anuHHas opmbl NEPUOANYECKON CUCTEMBI.

1.10 | KomnneKcHble CoBpeMeHHble  MpefacTaBfeHnss O  XMMWYECcKoW  CBA3SU B

coeauHeHns KOMMIEKCHbIX  coeAuHeHuax. MeTtonq  BaneHTHbIX — CBA3ew,
BO3MOXHOCTM  MeToda. Teopuss  KpuUCTanmnuyeckoro  nons.
CummeTpusa d-opbutanein. O3HepreTuuyeckoe pacuiensnieHne d-
opbuTanen B OKTasApuyecKkoM, KBagpaTHOM W TeTpalagpuyeckoM
norne nuraHgoB. OHeprus pacluenneHns U 3Heprus crnapyBaHus.
MarHuTHble M ONTUYeCcKMe CBOWCTBA KOMIMMEKCOB W MO3UNLMK
Teopun Kpuctannuyeckoro nons. [MoHaTMe o Teopun nons
nuraHgoB. (MeTog  MONekynsipHbix opbutanen). 3aceneHve
3MNEeKTPOHaMN  3HEepreTMYecKUx YpPOBHEM B  OKTadgpPUYEcKuX,
TeTpasgpuyecKmx " nrockoksagpaTHbIX KoMMnekcax.
CneKkTpoXMMMYEeCKUn psa U p-CBA3bIBaHWE NMraHaoB.

1.11 | OBP-peakuuun n | lNoHAtTe 06 OKMCIUTENSAX M BOCCTAHOBUTENSX. KONMYECTBEHHOWM
MoHAaTUE O OLEHKE  OKMUCIUTENbHOW  (BOCCTAHOBUTENbLHOW)  CMOCOGHOCTM
KONMYecTBEeHHON | BelecTs B pacTBopax. ['eTeporeHHble OBP-peakuum ¢ y4actuem
oLleHKe 3NEKTPOAOB U XWOKUX PaCTBOPOB 3IEKTPONUTOB. ANEKTpoaHble
OKMCAVTENLHOI noTeHumanbl. MOHATME CTaHOApPTHOrO 3MeKTpoda CpaBHEHUSA U

CTaHAapTHbIX 9MEeKTPOAHbIX NOTeHUManoB. YpaBHeHne HepHcTa.
(BOoCccTaHOBUTENBH
o) CocoBbHOCTH
BELLECTB B
pacTBopax.
OrnekTpogHble
noteHyuansl

1.12 | Bogopoa, Boaa, Booopoa. YHukanbHOe MonoXeHue BOAOPOA4a B MEPUMOAMYECKOWN
BUHapHbIe cucteme. WM3otonsl Bogopopda. ATOMapHbIN M MOMEKYMNSAPHBINA
BOZOPO/HbIE Bogopod. Pusnyeckme M XMMUYECKME CBOWCTBA BOOOPOAA.
coeanHeHNs. MMapuabl M BOAOPOAHbIE COEANHEHUS 3MIeMEHTOB. MonyyeHve
AnemeHTLl Bogopoaa KomnnekcHble coeauHeHWs. CBOWCTBA BOAOPOAA.
I nc vopyvabl 1 BoOoOpOAHblIE COeAVMHEHMS 3anemeHToB. [lonyyeHuve
rpynneil Bogopoaa KomnnekcHble coegnHeHuns. Boaa.

WenoyHble meTannbl.  OcobeHHocTn  nuTtud.  [pupogHblie
coeavHeHns 1 nonyyeHns. Pusnyeckne n XMmMmyeckne CBOWNCTBA.
Xapaktepuctuyeckme coeamHeHus nutus. CoeguHeHns nutusa C
apyrmmyn - Hemetannamu.  Conm  kmcnot.  Metannoxumus.
Xapaktepuctmka anemeHtoB | A -rpynnbl.  [MpupogHble
COEQMHEHMS U MOMyYeHWe LenoYHbiX meTannos. dusmyeckue m
XMMUYECKME  CBOWCTBA.  XapaKTepucTUyeckne  CoefUHEeHUs.
CoeavHeHns c apyrumm HemeTannamu. Conu
KMcnopogocogepXaLmux KMCnor.

Xapaktepuctmka onemeHtoB | B - rpynnbl.  [pupogHble
coeauHeHVs 1 nonyyeHne mMetansnos. Pu3anyeckne N XMMmmnyeckue
CBOWMCTBA. XapaktepucTuieckme coeanHeHusi. CoeguHeHusa ¢
HemeTannamu. Conu KucnopogocoaepXalumx KUCnoT.

1.13 | OnemeHThl OcobeHHocTn 6epunnus. MNpupogHble COEAMHEHMS U MOMyYeHue.
Il rpynnii MC dusmyeckne n XMMU4eckme cBoWCTBa Gepunnus.

XapakTtepuctnieckme coeguHenns. CoeanHeHnst ¢ HemeTanmnamu.
Conu 1 KoMnneKcHble coeANHEHNS.

OcobeHHOCTM XMMUM  MarHus. Pusmyeckne U XUMUYeckne
CBOMCTBA. XapakTepuctuyeckme coeanHeHus. [BOMHbIE COMMW.
LLleHuTbl. Komnnekcbl. CoegnHeHns ¢ HemeTannamu.
XapaktepucTuka 3MNEeMEHTOB noarpynnel KanbLms.
XapakTtepuctmnyeckme coegmHeHnsa. Conn. XKecTkocTb BoAbl.
Xapaktepuctmka anemeHTtoB |l B-rpynnbl.  ®uamdeckne u




XNMn4yeckune CBOWCTBA. XapaKTepMCTI/I‘-IeCKI/Ie coegnHeHnA.
CoegnHeHnss ¢ HemeTtannamu. Conu Knucnopogocogepxatinx
KMCJ10T N KOMIJ1IEKCHbIE COEQUHEHUA.

1.14

OnemeHThbl
llla (13) rpynnbl
rnc

OcobeHHocT  xumum  Gopa. [lpupoaHble COeaMHEHUs U
nonyyeHvne. ®usnyeckme U  xuUmMmnYeckne CcBoncTBa  Bopa.
Xapakrtepuctmyeckme coeguHeHus. bopHble kucnotel. bBypa.
CoepguHeHus c apyrumm HeEMeTannamm. Conu
KMcrnopogocoaepXalmx KUCNOT U KOMMSIEKCHbIE COEAMHEHMUS.
CoeanHEHNST HU3LLIMX CTEMEHEN OKUCNEHUS.

XapaktepucTuka 3nemMeHTOB noarpynnbl  ckaHans u P30,
MpupoaHble coeanHeHMs U nonyyvyeHne metannos. dusmyeckne n
XMMUYEeCKMe CBOMCTBA. XapaKTepuctuyeckne coeuHeHusi. Conu
KncnopogocoaepKalnx KMCroT U KOMMNNEKCHbIe coeUHEHUS.

1.15

AnemMeHTbl
IVa (14) rpynnbl
nc

O6was xapaktepuctuka anemeHToB IV rpynnel. OcobeHHOCTU
XUMun yrnepoga. Yrnepog, B npupoge. Pnsnyeckme n xmmmyeckume
CBOWNCTBa yrrepoga. Xapaktepucrtuyeckme coeguHeHus. Okcupabl
yrnepoga. YronbHass W TWOyronbHast KUCRoOTbl. HapgyronbHble
kncnotel. KapbamuHoBas kucrota. MoueBuHa. CoepuHeHust ¢
apyrumm HemeTtannamu. Cepoyrnepog LunaH. UnaHoBogopon v
CUHUNbHasA kucrnoTa. [anoreHoumanungbl. LnaHamua. LimaHosas
KucnoTa un ee nsomepHblie popmbl. PogaHosogopog. PoaaH.
OcoBeHHOCTM XxvMUKM  KpeMHus. [pupoaHble coeauHeHus U
nonydyeHne KpemHus. Pdusnmdeckne n XMMMYECKME CBOWCTBA
KpeMHUsi. Xapaktepuctmyeckme coeamHeHusa. Okcnabl KpeMHUS.
KpemHueBble  kucnotel. Cunadbl. [anoreHnabl  KpeMHuS.
KpemHedToprcToBogopoaHasa kucnota. CoeamHeHus ¢ OpyruMmu
HemeTannamu. Hutpua kpemHus. MpocTble U CroXHble CUNMKaTbI.
AntomocunukaTbl. CTekno. Cutansbi.

Xapaktepuctnka anemeHtoB IV A-rpynnbl.  [MpupogHblie
COeOMHEHNsT W MNOJNlyYeHWe repmaHus, OJfloBa W  CBMHUA.
dunsmyeckne M XMMUYECKME CBOWCTBA. XapaKTepucTu-dYeckue
coegvHeHns WU coeguHeHuss ¢ HemeTannamu.  Conu
Kncnopogcoaepxawmx Kucrnot. KomnnekcHble coequHeHus.
Ob6was xapakTtepucTvka 3NeMeHTOB  MoAarpynnbl  TUTaHa.
MpupoaHble coeguHeHnss u  nonyveHve. dusnuyeckme u
XMMUYECKME  CBOWCTBA. XapakTepucTudeckne  CoeaUHEHNs.
CoeauHeHnss ¢ HemeTannamu. Conu KucrnopogocoaepXallmx
kncnotT. KomnnekcHble CoeaNHEHMS.

1.16

[MHUKTOreHbI n
3MNEeMEHTbI
noarpynnol
BaHagus

Xapaktepuctnka anemeHToB V rpynnbl. OCOGEHHOCTU XMMUK
asota. A30T B npupoge u ero nomnyyeHuve. ®usmyeckme wu
XUMUYECKNE CBOWCTBA a3oTa. BogopoaHble coeanHeHust asoTa.
KucnopogHble coeavHeHnss asota. CoeavHeHuss C  Apyrumu
HemeTannamu. CoeguHeEHUs ¢ MeTannamu.

OcobeHHocT xumun  cpoccopa. [lpupogHble CcoeouHeHus u
nony4eHuve. dusnyeckne " XMMUYEecKme CBOWCTBA.
Xapakrepuctmyeckme coefMHeHMs. Okcungpl docdopa.
docopcogepxalume kucnoTel 1 nx conn. CoeanHeHnsa docgopa
c HemeTannamu.  dochoHuTpunxnopuna. CoegvHeHns C
mMeTannamu.

Xapaktepuctvka  anemeHtoB V. A-rpynnel.  [pupogHble
coefuHeHua n nonydeHue. lNpocTble BellecTBa, U3NYECKME U
XUMUYECKNE  CBOWCTBA. XapakTepuUCTUYECKUME  COEAMHEHMS.
CoepguHeHus c Apyrumu HemeTannamm. Conu
KMcnopogocogepXawmux  kucnot. KomnnekcHble  coeanHeHwus.
XapaktepucTvka 3neMeHTOB noarpynnel BaHagus. [MpupogHblie
coefuHeHVs n nonyyeHne. Puanyeckne n xMMmyeckme CBOWCTBA.
Xapaktepuctmnyeckme coegnHeHus. CoeavHeHnss C  Opyrumu
HemeTannamu. «WJI»  -coegmHeHus BaHagusa. Comm  u
KOMMIEKCHbIE COeANHEHMS.

1.17

XanbKoreHbl u
3NeMeHTbl
nogrpynnol
Xpoma

Obwas xapaktepuctuka anemeHTtoB VI rpynnel. Ocobasa pornb
kucrnopoga B xumuun. Kucrnopod B npupode U ero nonyyeHue.
O30H. dusnyeckne N xMMmMYeckue CBOMCTBa kucrnopoga. Okcuabl
metannoB. Okcuabl HemeTannoB. [lepokcmabl, cynepokcugbl K
o30HMabI. lNepokeng Bogopoaa.




OcobeHHocTM  xumunm  cepbl. [pupogHble  coeguHEHMsT U
nonydyeHve. dusmyeckne U XUMUYECKME CBOWCTBA Cepbl.
Xapakrepuctuieckme coeanHeHus. Okcugpl. Kucnotsl,
cogepxaiume cepy, M mx conu. CoeguHeHust cepbl C OPYrumu
HemeTanmnamu. Cynbcugsl v nonucynbuabl  MeTannos.
MonucynbdaHsol.

Xapaktepuctmka  anemeHtoB VI A-rpynnbl.  [NpupogHbie
coeanHeHuss W nonyyveHne ceneHa u Tennypa. [lpoctbie
BelllecTBa, dusnyeckme " XuMmn4yeckme CBOMWCTBaA.
XapakTepuctnyeckme COeguMHEHUs W CONMM  ceneH — MU
TennypcoaepxaLmnx KUCIOT. CoeanHeHus Cc  Apyrumu
HemeTannamu. KomnnekcHole coeguHeHnsa. CoeouHeHus ¢
MeTannamu.

Xapaktepuctuka aneMeHToB noAarpynnbl Xpoma. [lpupogHsble
COeaNHEeHUs 1 nonyyeHne metannos. Pusnyeckme U XMMn4eckme
CBOWMCTBA. XapaKTepucTUveckne COeAMHEHUdA:  OKCuabl W
rmgpokeugpl. CoegnHeHnst ¢ HemeTannamu, Conun, U KOMMIEKCHbIE
coeanHeHus. Knactepbl MonubaeHa v Bonbgpama

1.18

["anoreHbl n
3MNEeMEHTbI
nogrpynnol
MapraHua

Obwasn xapakrepuctuka anemeHToB VII rpynnbl. OcobeHHOCTU
¢dTopa. Jdpekt obpaTtHoro skpaHupoBaHudA. [lpupoaHbie
coefuHeHus n nonydeHue dTtopa. PTopma Bogopoda n Topuab
meTannoB. CoeanHeHus pTopa ¢ HeMeTannamu.

OcobeHHocTM  xumum  xnopa. [pupoaHble coeguHeHMst U
nonyyeHne xnopa. ®dusmyeckme n XMMUYECKME CBOWCTBA.
MaponuTnyeckoe ONCNPONOPLMOHNPOBaHME. Xapakre-
PUCTUYECKME COEOANHEHUSI U COMNMN XJTOPCOAEPKALLMX KUCITOT.
XapakTepucTka 3nemMeHTOB noarpynnbl MapraHua. lMpupogHbie
COeQMHEHMSA U NonyYeHne MeTannoB. Puanyeckne n xmmmdeckue
CBOWMCTBA. XapakTepuUCTUYEeCKMe COeAMHEHUA C HemeTannamu.
Conu kncnopogcoaepaLimx KUCNoT U KOMMMEKCHbIE COEANHEHUS.
MeTtannoxumus.

1.19

NHepTHbIE 1
©naropoaHble
3NEeMEHTBI.
d-anemMeHTbl
cemencTBa
Tpuag

Xapakrepuctuka anemeHTtoB VIl rpynnel. SnemeHts! VIIA rpynnbi.
OcobeHHoCTM renusa n HeoHa. NHepTHble 1 BnaropogHble rasbl B
npupoge. dusmnyeckme ceoncrea bnaropogHbix rasos. KnatpaTbl.
BaneHTHO - xMMuyeckme coeauHeHus GnaropodHbix rasos. Ponb
XMMUM BnaropofHbIX ra3oB B pa3sBUTUN MEPUOANYECKON CUCTEMDI
O.N. Mengeneesa.

XapakTepuctvka oneMmeHToB Tpuagsl Xenesa. [lpupogHble
coeavHEeHWs 1 nonyveHue xenesa, kobanbTa u Hukens. lNpocTble
BeLlecTBa. dunsnyeckne 7 XMUyeckme CBOWCTBaA.
Xapaktepuctuyeckme coeguHeHus. KapOoHunbl  3nemeHToB
Tpragbl xenesa. Metannoxumumsa. YepHasa metannyprug. YyryHol n
cTanu.

Xapaktepuctuka  nnatuHouaoB.  [lpupogHble  coeguHeHus,
nonydeHne un adduHax nnaTtMHoBbIX MeTannoB. [lpocTbie
BeLlecTBa. dusnyeckne " XUMUYeckme CBOWCTBA.
Xapaktepuctnyeckue coegnHeHnst. CoeguHeHus ¢ HemeTarnnamu.
Conu kncnopoacoaepxaLumx KUCNoT U KOMMMEKCHbIE COeANHEHUS.
Ponb © 3HayeHve nnaTMHOMOOB B CTAHOBNEHWM U PasBUTUM
XUMWUWN KOMNIMEKCHBIX coeAMHeHUn. MeTannoxumus.

1.20

MpocTble
BeLlecTBa Kak
roMOaTOMHbIe
coefvHeHus

XvMyYeckoe U KpPUCTamnmnoXMMUYecKoe CTPOEHUE  MPOCTbIX
BewecTB. Metannbl U HemeTansnbl B MNEpUOOUYECKONA CUCTEME.
MpaHumua LUuHTna. dusnveckme CBONCTBA MNPOCTbIX BELLECTB.
XvMmmnyeckme  CBOWCTBaA MpocThbix  BewecTB. OcobouncTtbie
BeLlecTBa. HoBble HanpaBneHus B COBPEMEHHOM
MaTepuanoBegeH1 C MCNOoMNb30BaHNEM NMPOCTbIX BELLECTB.
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BuHapHble
XuMmyeckue
coefvHeHns

Knaccudumkauna OVHapHbIX XUMUYECKNX COENHEHUNN.
M30anekTpoHHble psaabl. MIamMeHeHe xapakTepa CBs3M M Tuna
KPUCTanIM4Yeckon  CTPYKTypbl B W303MEKTPOHHbIX  psidax.
[MocToAHCTBO M nepeMeHHocTb cocTasa. Okcuabl. BogopogHble
coeaunHeHus. Manorenugbl. MHukToreHnabl. Kapbuael, cunuumasl,
6opugbl. MHTepMeTannmyeckne coeguHeHus.

1.22

CnoxHble
XUMUYeckue

CnoxHble xumuyeckne coeguHeHuns. Wx  knaccudpmkaums.
Mmopokcnapl Kak XapakTepucTnieckme COoeMNHEHUS.




coenHeHusa CoBpemeHHas KoHLUenuusa opMyrbHOro cocTaBa MMOPOKCUMOOB.
KncnotHo - OCHOBHble cBomMcTBa. AMOTEPHOCTb FMOPOKCUAOB.
OKNCNUTENBLHO-BOCCTAHOBUTENBbHBIE  CBOWCTBA  MMOPOKCMOOB.
Conun Kncnopogocoaepxatimx KMCNoT. KomnnekcHble
COeQVHEHMS.
2. MpakTn4yeckue 3aHATUA (HeT)
3. JlabopaTopHble 3aHATUSA
3.1 | Xvmudeckas OnpepneneHne MOnsipHOM Macchbl HEM3BECTHOrO MeTarnna
aToOMUCTMKA
3.2 | Xumunyeckas OnpepeneHne  CKOPOCTM  XMMMYECKOM  peakuMmm n  ee
KMHEeTuKa KOHUEHTPaLMOHHOM 1 TemMnepaTypHON 3aBUCUMOCTH.
3.3. | Xvmnyeckoe XumMmndeckoe paBHOBecHe 1 cnocobbl ero cMeLleHns
paBHoOBecue
3.4 | PactBopsbl O6uWwme cBONCTBA PacTBOPOB
3.5 | PactBopsbl M'maponus
3.6 | PactBopbl OKMCNUTENbLHO-BOCCTAHOBUTENBHbLIE PpeaKkUmMn B pacTBopax
3.7 | Onementbl larp. NC | DnemeHTbl la rpynnbl NC (KOTPOTKU BapUaHT)
3.8 | On-tol llarp. MC OnemeHTol lla rpynnel NC (KOTPOTKMIW BapuaHT)
3.9 | On-tollllarp. MC OnemeHTol llla rpynnel NC (KOTPOTKUIM BapuaHT)
3.10 | On-tbI IVarp. MC OnemeHTbl IVa rpynnbl MC (KOTPOTKMIA BapmnaHT)
3.11 | AsoT BogopogHble | A3oT BogopoaHble coeanHeHus asota
CcoefMHeHMs a3oTa
3.12 | AsoT nero A3oT KnucnopoaHble coegmMHeHnst a3ota
KucnopogHblie
COefVHEHMS
3.13 | Xvimus Xummns P, As, Sb n Bi
P, As, Sb n Bi
3.14 | Xvimusa kncropoga | Xumna Kkucnopoga
3.15 | XanbKoreHsl XanbKoreHsl
3.16 | [anoreHsbl ["anoreHsbl
13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUN
HanmeHoBaHue TeMbl
CamocrosaTenbHas
n (pasgena) gucumMnunHbI Jlekumn JTabopaTtopHbie Bcero
pabota
1 | BeegeHwue 2 - - 2
2 | Xumm4yeckas aTOMUCTUKA U 4 16 10 30
CTEXNOMETPUYECKNE 3aKOHBI
3 | Xumundeckas 16 10 32
TepMognHamMumka
4 | Xumnyeckasa KMHeTuKa 6 16 10 32
5 | Xumnyeckoe paBHoBecue 4 8 8 20
6 | PactBopbl. KonnuratueHble
ceouctBa. KnucnotHo- 12 24 18 54
OCHOBHblE Teopuun
7 | OnemeHTapHble
npeacraslieHNs O CTPOeHUN 6 12 8 26
aToma U COCTOAHUK
3NEeKTPOHOB B aTOMe
8 | OnemeHTapHble
npeacTasBfieHnd o 10 10 18 38
XUMWNYECKOWN CBA3N.
9 | lNeprognyecknin 3aKoH Kak
OCHOBa XMMUYECKOWN 8 8 8 36
CUCTEMATUKMN (Hau. |l cemecTpa)




10 | KomnnekcHble coegnHeHns 12 12 12 38

11 | KonnyecTBeHHasi OLleHKa
OKNCNUTENbHOM
(BOCCTAHOBUTENBHON)
CNocoOHOCTN BELLECTB B
pacTBopax. OnekTpoaHble
noTeHumansl

12 | Bogopoga, Boga, OuHapHbie
BOJOPOHbIE COEANHEHNS.
3nemMeHTbl

| rpynnel MNC

13 | OnemeHTHI
[l rpynnel MNC

14 | 3nemeHTbl
llla (13) rpynnel MC

15 | BnemeHTbl

IVa (14) rpynnel [1C 2 6 2 14

16 | NHUKTOreHbl N 3NEMEHTbI
noarpynnbl BaHaana

4 8 4 20

17 | XanbKoreHbl N 3fIEMEHThbI
noarpynnsl Xxpoma

18 | [anoreHbl U 3NEMEHTbI
noarpynnbl MapraHua

19 | HepTHbIe N BnaropogHbie
3NEeMEHTHI.

d-anemeHTbl cemencTBa
Tpnag

20 | MpocTble BeLecTBa Kak
roOMOaTOMHbIE COeAUHEHNS

21 | buHapHbIE XNMUYECKne
COeaNHEeHUs

22 | Cno)Hble XMMnyeckue i 6 5 29
coejuHeHus

UTtoro: 100 204 128 504

14. MeToaun4yeckue ykasaHuUA onsi obyyarowmxcsi No 0CBOEHUI0 QUCLUNIIUHBI

ONEKTPOHHbIN Kypc 06yyeHus B MOODLE, BbINOXEHHbIN no agpecy:
https://edu.vsu.ru/course/view.php?id=11068#section-0

Kpome Toro, 4acTb npe3eHTaunin HaxoguTcs Ha canTe B paboden rpynne ans CTyaeHToB | Kypca
no 6onbLlen YacTu pasaenos gaHHOro Kypca. https://vk.com/club186352798.

15. lNepeyeHb OCHOBHOMW W [OOMNONMHUTENLHOW NUTEpaTypbl, PECYpPCOB WHTEpPHET,

HeobxoAMMbIX ANsi 0OCBOEHUSA AUCLUUNIIUHBI
a) OcHoBHas nutepaTtypa:

Ne

NCcTOYHMK
n/n

1O.71. AgpuHoeeHo8 TeopemuyecKkue 0OCHOB8bI HeEOp2aHUYeCcKoU xumuu: y4ebHoe nocobue / E. I.
1 | M'oHuyapos, AgpuHozeHos FO.T1., KoHdpawuH B. FO., Xosus A. M.: BopoHex; N3damenbckuli dom
BlIr'y 2014e. — 589 c.

B. HO. KoHdpauwiuH Teopusi XuMu4ecKux rpoueccos: usbpaHHble aasbl; y4ebHoe rnocobue /
2 Kondpawun B. KO., lNonyapos E. I'., AgpuHozeHos KO. T1., Xosus A. M. — BopoHex,
U3damernibecmeo BopoHexckozo ocydapcmeeHHo20 yHusepcumema, 2012 2. — 288c.

Bonbxu+ B. B. Obuwas xumusi: ocHo8Hol Kypc; y4ebHoe nocobue / B. B. BonbxuH — Cl16 :
UN3damenbcmeo JlaHb, 2008 2. — 464 c.

Yeau . A. Obwas u HeopeaHu4yeckast xumusi / 5. A. Yeal — M.: Boicw. wk., 2007e. -527c.



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

BaepaxHos A. FO. lNpakmukym ro HeopeaHudyeckou xumuu. Xumusi S- u Sp-anemeHmos / A. FO.

5 | BaspaxHos, A. B. Haymos, A. B. Kocsikos. — BopoHex: M130.: 3damenbckuli dom BI'Y, 2023 e. —
155 c.
6) JononHuTenbHas nuTeparypa:
Ne
UcTouHMK
n/n
6 Hekpacos b. B. OcHosbl 0bwel xumuu 8 2 m. /b. B. Hekpacoe — CIl16 : 13d. «JlaHb», 20032. —
T.1.-656¢., T.2. — 687 c.
7 Axmemos H. C. Obwas u HeopeaHu4eckast xumusi/ H. C. Axmemos. — M. : Akademusi, 2001e, -
743c.
loHuyapos E. . Obwas xumus (u3bpaHHble enasbl): y4ebHoe nocobue / E. I'. [oH4Yapos,
8 | FO. Tl. AgpuHoeeHos, A. M. Xosus, - 130-80 BopoHexckozo locydapcmeeHHO20 yHUBepcumema,
20102. — 404c
9 1O. I1. AgpuHoeeHos JlabopamopHbili npakmukym ro obwed u HeopeaHu4deckou xumuu / FO. T1.
AgpuHozeHos, E. I. [oH4Yapos u Op. — BopoHex, u3d-80 BopoHex, 2oc. YH-ma, 2002e.

B ) MHdhopMaLMOHHBIE 3NEKTPOHHO-00pa3oBaTeNibHble pecypchl (oduLmanbHble PeCYpChbl UHTEPHET)™:

Ne n/n

Pecypc

1.

www.lib.vsu.ru

16. MepeyeHb y4eOHO-MeTOQUYECKOro obecne4vyeHuss OANA CaMOCTOATENbLHOW paboTbl
(y4ebHo-mMemoduyeckue pekomeHOayuu, nocobusi, 3a0a4yHuUKU, Memoou4YecKue yKa3aHusi o 8bIMOTHEHUK KOHMPOsbHbIX pabom u 0p.)

Ne n/n

McToYHMK

loHyapoB E. . CoBpeMeHHasi Xummuyeckass aToMMCTUKa B Kypce o0Len Xumun. Y4ebHo-
meToaunyeckoe nocobue gnss BY3os / E. I'. [oHuapos, HO. . AdurHoreHos, A. M. XoBuB. —
BopoHex : ML, By —2008r. — 18c.

NoHyapos E. I'. XrMmunyeckasi KWNHETUKa B Kypce HeopraHM4eckon Xumun. Y4yebHo-meTogmyeckoe
nocobue ans BY3oe. / E. I". loH4apos, tO. . AcduHoreHos, A. M. Xosus. — BopoHex : UMNL, BI'Y —
2008r. — 17c.

NoHyapos E. I'. Xumunyeckasi TepMognHaMmnka B Kypce HeopraHM4eckom xmmmumn. YuyebHo-
mMeToamnyeckoe nocobue ana BY3os / E. I'. NoHuapos, FO. 1. AcdurHoreHoB. — BopoHex : UMML, BIy —
2008r. — 29c.

Xnmundeckoe ( TepmogmHammnyeckoe) pasHosecue. YuebHoe nocobue / KO. M. bongapes, E. I.
"oHyapos (1 gp.). — BopoHex : M3gatenbckum gom BI'Y 2016r. — 28c.

loHuapos E. . BeBegeHue B Teoputo pacTBOpoB. Y4yebHo-MeToamnyeckoe nocobme ans BY3o..
Yactb |/ E. . ToHyapos, KO. 1. AdwmHoreHos, 0. M. BoHgapes, W. E. LpamyeHko. — BopoHex :
nnu BIry —2013r. — 26c¢.

loHuapos E. . BeBegeHue B Teoputo pacTBOpoOB. YuebHOo-MeToamnyeckoe nocobme ans BY3o..
Yactb Il / E. T. NoHuapos, HO. 1. AduHoreHos, 0. M. BoHgapes, . E. LUpamueHko. — BopoHex :
nnu Bry —2014r. — 29c.

B. 0. KongpalwuH. BeegeHne B Teopuio pacTBopoB. YuebHoe nocobue ansa BY3os.
Yactb Il / HO. M. BoHnpgapes, E. I". loH4yapos, . E. WpamyeHko. — BopoHex : 3gaTenbckon gom
BIry — 2015r. — 30c.

KO. M, boHaapeB. Teopun KMCNOT N OCHOoBaHUI, YuebHoe nocobue / B. KO. KongpaluvH, E. T
"oH4apos, W. E. lpamyeHko. — BopoHex : M3gaTensckun gom BI'Y — 2017r. — 46¢.

E. I'. ToH4YapoB, PU3NKO-XUMUYECKUI aHANU3 reTePOoreHHbIX cucTem. YuebHo-meToamnyeckoe
nocobue gnst BY3os / E. I'. ToH4apos, 0. . AdwmHoreHos, A. M. XoBuB.- BopoHex : UML| BI'Y —
2010r. — 29c.

17. OOpasoBaTtenibHble TEeXHOJNIOrMKU, UCNONb3yeMble MNpU peanu3auum y4eOHOWM
OUCUMNIIUHBI, BKNIOYaA AUCTaHUMOHHble ob6pa3oBaTenbHble TexHonoruu (OOT,
3NneKTpoHHoe oby4yeHue (J0), cmewaHHOe OOyyYeHue):

Jlekumn: BBOAHbIE (MO 1 B KAXXOOM CEMECTPE), NOTOYHbIE, 0630pHbLIE, NPOBNEMHbIE;
CEMWHAPCKNE 3aHATUS, CAMOCTOATENbHbIE N KOHTPOSbHbIE PaboThbl KONNTOKBUYMbI, pyOexHble
KONMOKBMYMbI, NabopaTopHble paboTbl, Npuem nabopaTopHbiX paboT, ntorosoe 3aHaTue (no 1
B Ka)XAOM cemecTpe). [luctaHumoHHble obpa3oBaTesnbHble TeXHONormm (pakynbTaTtMBHO, 4NN



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

CaMOCTOATENBHOrO 06y4YeHMs1) 4OCTYMHbLI NO agpecy :
https://edu.vsu.ru/course/view.php?id=11068#section-0

18. MaTtepnanbHO-TEXHUYECKOEe obecrneyeHne AUCLUUMIIUHBI: CTaHaapTHOe o6opyaoBaHue
nabopaTopuin No obLLEN N HEOPraHNYECKON XNMUK — NabopaTopHbIE CTONbI, BbITSXKHbIE CUCTEMBI,
TEXHOXUMUNYECKMNE N aHannTn4eckne Bechbl, nevyu, CywnrbHbIe LIJKa(be, KOMMNblOTEPHI, na6opaTopHas|
nocyga, xmMmmyeckme peaktusbl U T. 0. (K. 358-1, k.358-2, k. 166). OTn cpencrTea 6onee KOHKPETHO

npeacTaBneHbl B crieaytowen Tabnuue.

Ne Mudp | Hazeamme | Ne u Ha3Banwme Ob6opynoBanue
CTPOK | IUCLH | JUCUHIUIMH ayAUTOPUH
" I BI
B YII | nunb
15 439 HoyTt0yk, nmpoekrop, s3KpaH
JlexnmoHHas
ayJ. UM. mpog
S.A. Yras
358 Yuebnast | XummuecKas MOCY/a M PEAKTHBEI
nabopatopus | Axgagucrmmisrop J9-10 (Tiomenb)
UM.
npogeccopa bans BonsiHast LB-140 — 2.
AL Tankuna. | Becy; "Ohaus"AR -2140
Heopra- .
B1.0.10 | Huyeckas Ipaktukym no | Becl ananureckne HTR-224 CE Shinko
XHMIS obmei u Becst ACOM JW-1
HEOpraHuYecK
Ol XUMHUHU Memrasnka marautHas 6e3 HarpeBa Big squid - 21mT.
Tepmocrar LT 311
Dotomerp poroanexrpuueckuii KOK-3-01-"30M3"
[ITka¢ BHITSHKHOM - 21IT.
[ITkad BHITSHKHOU JUIs pabOThI C KMUCIOTaMH - 21T
Tka¢ cymmapasii [11C-80-01

19. OueHo4HbIe cpeaAcTBa ANA NPoBeAeHUs TEKYLLEero KOHTPOsi ycneBaeMoCTH U
NPOMEXYTO4YHOM aTTecTauumn

MopsigoK OUEHKM OCBOEHUSI obyvawwmmucst yd4ebGHoro maTtepuana onpegensietcs
cogepXaHneM cneayowmnx pasgenos QUCUMMIUHBI

No HanmeHoBaHve KomneTeH NuaunkaTtop(bl)
- pasgena gUCuunsvHbl JOCTUXKEHMA OueHo4HbIE cpeacTBa
n/n umns(un)
(moayns) KoMneTeHumm
a) OrnK-1.1
a) OlnK-1 a) OlK-1.2 a) PasHoypoBHeBble 3a4a4u 1 3agaHus
a) OlK-1.3
BeeneHue. 6) OTK-2 OnK 5 6 .
XUMUYEcKas 6) 2.1 6) Bonpockl Anst npoBepku nabopaTopHon
6) OrK-2.2 paboTbl
1,2 aToMucTvKa u 6) OMK-3
cTexnomeTpuyeckme 6) OMK-3.1
3aKOHbI 6) OMK-3.2
6) OlK-6
6) OlK-6.1
6) OlK-6.2



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

a) OrnK-1.1

a) OlK-1.2
OnK-1 a) OlK-1.3 a) PasHoypoBHeBbIE 3a4a4yn 1 3agaHns
OMK-2 6) OMK-2.1
6) OlK-2.2 6) Bonpocbl ans npoBepku nnabopaTopHom
: 6) OlK-2.3 paboTbl
XvMunyeckas KMHeTumka OrK-3 6) OMK-2.4
3 6) OMNK-3.1
OrK-6 6) OMK-3.2
6) OrK-6.1
6) OlK-6.2
onK-1 OrK-1.1
OrK-1.2 KoHTponbHas pabota Nel
Xummseckas OfK-1.3 MpakTunko-o pVIeHTVI ogaHHoe amaLuHee
TepMoanHaMmka onK-3 OriK-3.2 P P 3auZHme A
OrK-2 OrkK-2.1
OrK-2.2
Xumunyeckoe OrllK-3 OrlK-3.1 Bonpocbl ans npoeepky nabopaTopHom
paBHOBecue OrK-3.2 paboThbl
OrK-6 OrliK-6.1
Ol1K-6.2
OrK-2 OrikK-2.1
OriK-2.2
WTorosas TekyLlas : : Py6exHbin konnoksuym Ne1 (BknovaoLwmn
aTTecTauus no Temam OfK-3 8252; 3aa4n KOHTponbHoM padoTbl Ne1)
1-5- '
Or1K-6 OrK-6.1
Ol1K-6.2
OrK-2 OrkK-2.1
OrK-2.2 y
YCTHbIV onpoc
5 OMK-3 OMK-3.1 Pa3HoypoBHeBLIe 3afa4n 1 3agaHust §
acTBOpbI OMnK-3.2 Bonpocbl ans npoeepku nabopaTopHon
' paboTbl
OrK-6 OrlK-6.1
Orl1K-6.2
OrK-2 OriK-2.1
OriK-2.2
UTtoroeas TekyLuas OlK-3 OrK-3.1 Py6exHbin konnoksmyM Ne2(BkrnovaroLmm
aTTecrauus no teme 6 OrlK-3.2 3agayn KOHTponbHoM paboTbl Ne2)
Or1K-6 OrK-6.1
Orl1K-6.2
OrK-2 OriK-2.1
3 OriK-2.2
nemMeHTapHble
NPEACTaBIeH: o OriK-3 OrkK-3.1 PasHoypoBHeBble 3aa4n 1 3agaHns
CTPOEHMM aTOMa U OMK-3.2
COCTOSIHUM 3MEKTPOHOB '
B aTome OrK-6 OrMK-6.1

Orl1K-6.2




OlK-2 OrK-2.1
OlK-2.2
8 nﬁgggg;?g::;eo OriK-3 OrkK-3.1 PasHoypoBHeBble 3aa4u 1 3agaHns
N OlK-3.2
XMMUYECKON CBA3M
OrK-6 OlK-6.1
OlK-6.2
I'Ip0|v|e>|<yTquaﬂ atTectauud. 3K38MeHaLI,I/IOHHbIe BOMpPOCHI
dopma KOHTpONst — 3K3aMeH* (1 cemecTp) (nepeyeHb BONpoCoB)
OlK-2 OnkK-2.1
OlnK-2.2
Mepuognyeckmn 3aKOH OMK-3 OMK-3.1 )
9 Kak OCHOBa XMMMNYECKOM OMK-3.2 YCTHbIV onpoc
cucTeMaTuku
OTl1K-6 OlK-6.1
OlK-6.2
a) OrkK-1.1
a) OlK-1.2
a) OlK-1.3
OMK-1 6) OMK-2.1 a) PasHoypoBHeBble 3a4ayuun 1 3agaHns
OrK-2 6) OlK-2.2
6) OrnkK-2.3 .
KoMMnekcHbIe 6) OMK-2.4 6) Bonpochbl ansa nposepku nabopaTtopHon
10 (koOpAMHALUMOHHbIE) OrK-3 paborel
coeanHeHus 6) OlNK-3.1
6) OrK-3.2
OTl1K-6
6) OlK-6.1
6) OlK-6.2
6) OlK-6.3
6) OlK-6.4
Bopgopog, Boaa,
11 | GuHapHble BOOOPOAHbIE
COeaVHeHNs
12 OnemeHTbI
| rpynnel MC
13 OnemeHThI
Il rpynnel MC
WTorosag TekyLias OriK-2 OrkK-2.1
aTTecTauus no temam OrK-2.2
9-13
OrK-3 OriK-3.1 PyGexHbIn konnokemyM Ne3(BKIHo4aroLLmMMA
i Or1K-3.2 3aga4yun KOHTpornbHoM paboTbl Ne3)
OlIK-6 OlK-6.1
Ol1K-6.2
OnemeHTbI a) OlNK-1.1
Il rpynnbl MC OnK-1 a) OMK-1.2 a) PasHoypoBHeBbIe 3aga4un 1 3agaHus
OlK-2 a) OrnkK-1.3
6) OMK-2.1 6) Bonpochbl ans npoBepku nabopaTtopHon
14 OrK-3 6) OMK-2.2 | PaboTe
6) OlK-2.3
6) OlK-2.4
Ol1K-6
6) OlK-3.1

6) OlK-3.2




15

OnemeHThI
IV rpynnel MC

OrK-1
OrliK-2

OrK-3

OrK-6

a) OrnK-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) Pa3H0ypOBHeBbIe 3agayun n 3agaHuA

6) Bonpocbl ans npoBepku nnabopaTopHom
paboTbl

16

[MHMKTOreHbl u
3fIeMEHTbI NOArpynnbl
BaHagus

OrK-1
OrliK-2

OrK-3

OrK-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) OlK-3.1
6) OlK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3agaun 1 3agaHns

6) Bonpocbl ansa npoBepku nabopaTopHom
paboTbl

17

XarnbKoreHbl u
3NeMeHTbI noarpynmnbl
Xpoma

OrK-1
OlK-2

OrK-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 3agaun 1 3agaHus

6) Bonpocbl ans npoBepku nabopaTopHom
paboTbl

18

["anoreHbl n arIeMeHTbI
noarpynnbsl MapraHua

OlK-1
OlK-2

OrK-3

Orl1K-6

a) OrnK-1.1
a) OMNK-1.2
a) OMNK-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 3agayuv 1 3agaHus

6) Bonpochbl ansa npoBepku nabopaTtopHon
paboTbl
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WHepTHbIE N
OnaropoaHble
3EMEHTHI.
d-anemeHTbl cemencTBa

Tpuag

OrK-1
OrliK-2

OrK-3

OrK-6

a) OrnK-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) Pa3H0ypOBHeBbIe 3agayun n 3agaHuA

6) Bonpocbl ans npoBepku nabopaTopHom
paboTbl

20

MpocThle BelllecTBa Kak
roMoaToMHble
coeHeHus

OrK-1
OrliK-2

OrK-3

OrK-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) OlK-3.1
6) OlK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3agayun 1 3agaHus

6) Bonpocbl ansa npoBepku nabopaTopHom
paboTbl

21

BuHapHble n
XUMUYEcKne
coeanHeHnsa n
BakHenLmne
coeanHeHns bonbLuen
KOMMOHEHTHOCTU
(rvapokeuapbl,
oKkcormapokcuabl)

OrK-1
OlK-2

OrK-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) OTMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBbIe 3agaun 1 3agaHuns

6) Bonpocbl ans npoBepku nabopaTopHom
paboTbl

3awmTta KypcoBbIX
paboT (MpomexyToyHas
aTpTecTauus)

OrK-1

OriK-2

OrliK-3

Orl1K-6

MK-1

OrkK-1.1
OrK-1.2
OlK-1.3

OlK-2.1
OrK-2.2
OrK-2.3
OriK-2.4

OrlK-3.1
OrllK-3.2

OrlK-6.1
OrlK-6.2

MK-1.1
MK-1.2

YCTHblE BOMNpPOCHI NO AOKNagy CTyaeHTOB

MpomexyToyHas aTTecTauus.

dopma KOHTPONS — 3K3aMeH* (2 cemecTp)

Ok3amMeHauMOHHbIe BOMPOCHI
(nepeyeHbL BONpoCoB)




* — NpumeyaHue. OTNUYHBbIE N XOPOLLUME OLIEHKU MOTYT ObITb BbiCTaBleHbl 6€3 3K3aMeHa no
uTOram peMTUHroBOMW OLIEHKU YCNeBaeMOCTU CTYAGHTORB Npu 06A3aTeNIbHOM NOy4YeHUun
COOTBETCTBEHHO OLIeHOK He HUXe OTIIMYHOW M XOopoLuen No utoram 2 py6exHbIX KONTOKBUYMOB 1
cemecTpa 1 1 pybexxHoro KonnokBMyma 2 cemecTpa.

20. TunoBble OLEHOYHble cpeacTBa U MeToAMYeCKMe MaTtepuanbl, onpegensilowme
npouenypbl OLleHUBaHUA

20.1. TeKywM KOHTPOJIb yCNEeBaeMoCTH

KOHTpOJ’Ib ycnesaemMoCTn no gucunniinHe ocyLiecTBideTcda C NOMOLLbIO creyrownx OueHOYHbIX
cpencTB:
- KoHTponbHble paboThl;
- NPaKTUKO-OPUEHTUPOBaAHHOE 3agaun (3agaHus).
- YCTHbIN onpoc (B T.4. — BONPOCHI No nabopaTopHbIM paboTtam).
- TecTupoBaHue.

OnsA KOHTpOnsi KOMMEeTeHUUA NpuM MOArOTOBKE CTYAEHTOB K KOHTPOSibHbIM paboTam
MCNonb3ylTCA criegylolime 3agaudm.

3akpbITble 3agaHus.

OMNK-1.1. CwuctematmsavpyeT W aHanusuvpyeT pesyrnbTaTbl XUMUYECKUX IKCMNEePUMEHTOB,
HabnogeHun, a Takke pesynbTaTbl pacv4eToOB CBOMCTB BELLECTB 1 MaTepuanos

|. TecToBble 3aaaHuA (cpeaHUN YPOBEHb CITOXHOCTH)

1. Yemy paBHO MaccoBoe Yncno atoma?

a) Yncrny NpoTOHOB B aToOMe

6) Yncny HEMTPOHOB B aTOMe

B) YMCIy HYKITOHOB B aTOMe

) YnCny 3NeKTPOHOB B aTOMe

2. Kakoe KBaHTOBOE 4MCNO XxapakTepudyeT HanpaBfeHwe 9neKTpPOHHOro obnaka B
npocTpaHcTBe?

a)n

0) |

B) M|

F) Ms

3. ATOMBI, KQKoro arieMeHTa UMELT SMNEKTPOHHYI KOHUIypaLuio BHELLHEro cnos: 4s24p5?
a) ssBr

6) 7N

B) 33AS

r) 23V

4. Yem oTnnyatoTcst aToMbl MU30TOMNOB OAHOrO aNieMeHTa?
a) YnCrnom NPOTOHOB

6) YncCNoOM HEMTPOHOB

B) YNCINOM 3IIEKTPOHOB

r) 3apsiaom sigpa

5. Kak o603Ha4aeTca nogypoBeHb, Anst kotoporon =4 un | =0?
a)4f
6) 4d
B) 4p
r) 4s



6. ATOMbI, KaKoro anemMeHTa UMeroT 3SJ1EKTPOHHYHO KOHq)MrypaLlMPO BHELIHEero crnosd
a) eC

0) 14Si

B) 16S

r) 2aCr

7. Kakyto obuyto hopmMyrny uMeeT OCHOBaHue?
a) Me(OH)y

6) Hz2(Ac)

B) Om On

r) Mex (AC)y

8. Kakomn n3 okcnaos sBnsieTca amgoTepHbIM?
a) ZznO

6) SiO2

B) SiO

r) Na2O

9. Kakoe 13 ocHoBaHUN ABNAETCA ABYXKUCIOTHbLIM?
a) KOH

6) Bi(OH)s

B) NH4OH

r) Sn (OH)2

10. Kakasi 3 knucrot saBnseTcs AByXOCHOBHON?
a) HNO:z

6) HB:2

B) H2COs3

r) HsBOs

11. Kakasa n3 conemn BNsieTCA KNCIION CONnbto?
a) [Fe(OH)2]2COs

6) Fe (HCO3)s

B) Fe OH COs

r) Fez (COs3)s

12. Kakow 13 KMcnoT COOTBETCTBYET Ha3BaHME «CEPHUCTAs KNCIoTa»?
a) H2S

6) H2S203

B) H2S0s3

r) H2SO4

13. Kakoli conv cooTBeTCTBYET Ha3BaHue «kapboHaTt BucmyTa IlI»?
a) BIOHCOs

6) Bi2 (CO3)s

B) Bi (HCO3)3

r) [Bi (OH2)] COs

14. Kakon conu cooTBeTCTBYeT Ha3BaHue rmgpocynsdar sucmyTa Ili»
a) Bi (HSO4)s
6) Bi(HSO3)s3
B) Bi(OH)SO4

...3523p*?



r) [Bi(OH2)]2SO4

15. Kakor conu COOTBETCTBYET Ha3BaHWE «OUTMAPOKCOCYNbUT antoMUHUSA» ?
a) [Al(OH)2]2 SO4

6) AIOHSOs3

B) [Al(OH)2SO3

r) AIOHSO4

Il. TecToBble 3aAaaHUA (NOBbLIWEHHbIN YPOBEHb CIIOXHOCTH)
1. Kakue 3Ha4yeHusa npuHMMaeT MarHMTHOE KBaHTOBOE Yncno ansa opbutanen d-nogypoBHA?
OteeT: - 2,-1,0, +1, +2

2. Yemy paBHO Yucno opbutanen Ha f-nogypoBHe?
OtBeT: 7

3.Yemy paBHO MaccoBoe 4ncro a3oTa 7N, KOTOpbI COOEPXKUT 8 HEMTPOHOB?
Oteer: 15.

4. Kakne 3HaveHns npuHuMaeT opbutanbHOe KBAaHTOBOE YMUCIO Afisi BTOPOro 3HepreTu4eckoro
YPOBHSA?
OTtBeT: O, 1.

5. KakoBa BamneHTHOCTb KMCNoToobpasylollero afnemMeHTa B MOJSIeKyrne XMOpPHOW KUCIOThI
HCIO4?
OtseT: VII (7).

6. Ckonbko rpamMoOB pacTBOPEHHOro BellecTBa coaepxutcsa B 50r pactBopa C MacCoBOW
nonen @% (B — Ba) = 10%?
OTtBeT: 5r

7. Ckonbko monem pacTBOpPEeHHOro BellecTtBa COOEepPXNUTCA B 1n geunmMmondapHoro paCTBopa’?

OreeT: 0,1™Monb

8. Ckonbko rpamMoB pacTBOPEHHOro BellecTBa cogepxutca B 150 r pactBopa ¢ MaccOBOM
poneit ®% (B — Ba) = 5%?
OTBerT: 7,5r.

9. Ckonbko noHoB obpasyeTcs npu guccoumaumm monekynbl (NH4)2SO4?
OtBerT: 3.

10. Ckonbko noHoB obpasyeTtcsa npu guccounaumm ayx monekyn FeCls?

OTtBerT: 8.

OlNK-1.2. [llpepgnaraet wuHTEpnpeTauuio COOCTBEHHbLIX SKCMEPUMEHTOB U  pPacyeTHo-
TeopeTnyecknx paboT C MCNOSb30BaHMEM TEOPETUYECKMX OCHOB TPaAULMOHHBLIX U HOBbLIX
pasaenoB XMmMmm

TecToBble 3agaHusA (CpeaHUN YPOBEHb CITOXXHOCTH)

1. Mo kakon hopmyne MOXXHO paccunTaTb MOSIEKYISIPHYIO KOHLEHTpauuo pacteopa?



_n
6) V
B) m=V.p

) m(p — pa) =m(e—e6a)+m(H,O)

2. Kakve wu3 cnegyowmx 3nekTponutoB npu auccoumaumm obpasyrowmx moHbl H* n OH-
OHOBPEMEHHO?

a) Ca(OH)2

6) KOH

B) HsPOa4

r) AI(OH)s

3. Kakne yactuupl ABNSOTCS aHMOHaMKN?
a) Fe?*
6) NO:

CU 2+
B)
r) Mn2*

4. Kakue anekTponuTbl ABMSOTCA CUMbHBIMA?
a) Hi

6) KOH

B) H2S

r) HsPOa4

5. Kakum 13 crnegyowmx anemMeHToB MOryT COOTBETCTBOBATb MOHbI C 3apsaom — 27
a) Ca

6) O

B) Fe

r) Sn

6. Kakaga ns cnegyrowmnx peaKLl,MVl BblpaxaeTcAa COKpalleHHbIM NOHHbIM YpaBHEHUEM
H* + OH™ = H20?
a) HCl + Cu(OH)2 = CuOHCI+H20
6) HBr+KOH = KBr+Hz20
) 2HNO, + Fe(OH ), — Fe(NO,), + 2H,0
B <«

) H,SO, + RbOH —»RbHSO, + H,0
r “—

7. Kakue ANEeKTPOosInTbl B MOHHOM YpaBHEHUN cne,u,yrol.u,eﬁ peakunn 3anncbliBaldTCA B BuAe
= ?
orop: CaC0; +2HI =Cal, +CO, T +H,0

a) CaCOs
6) HI

B) Cal2

r) COz



8. Kakue BewecTtBa obpasyoT npu guccoumaumm noHbi Mn2+?
a) KMnOa

6) MnCl2

B) Na2MnOa

r) MnO2

9. Kakme anektponutbl 06pasytoT npm guccoumaunmn xnopua-moHsi Cl-?
a) KCIOs

6) HCI

B) Ca(ClO)2

r) HCIO

10. Kakum n3 cnegyomx aneMeHToB MOryT COOTBETCTBOBATb MOHbI C 3apsagom +17?
a)H

0) Sr

B) Ca

r) Fe

11. Kakme yactuubl SBnsa0TCA KaTMoHaMn?
+
a) NH,

6) Cr,0"
5) NO;
) HoPO;

12. Kakne 13 cneayrowmx aneKkTposiToB ABnsoTca cnabbiMm?
a) H2S04

0) NaCl

B) Al(NOs3)3

r) HsPOa4

13. Kakasi 3 crieqytoLLmx peakuuii OTHOCUTCS K peakLmnsiM MOHHOro obmeHa?

) H,0+Cl, > HCI + HCIO
a <~

6) CaO + H20 = Ca(OH)2
Ba(NO,), + Na,SO, = BaSO, ¥ +2NaNO,

2H, +0,—>2H,0

B)
r)

14. Kakve 13 cnegyoLwmx anekTponnuToB Npu gnccoumaumm obpasyoT rmapoKCUaHbIE UOHbI?
a)H2S0q4

6) AI(OH)2CI

B) Ca(HCOs3)2

r) Sn(OH)2

15. Kakue 13 cregyrowmx conen He nogsepraoTcs ruaponunay?
a) PbNOs

6) KNOs

B) Al2(SO4)3

r) Pb2COs

Il. TecTtoBble 3agaHus (NOBLILEHHbLIN YPOBEHb CIOXHOCTU)



1. Kakue BellecTBA B WOHHOM YpaBHEHUW Creadywlle peakuuMu 3anucbiBaloTcs B

monekynspHom suge: 125+ PBINO;), = PbS L +2HNO, ?

OTtBeT: H2S, PbS.

2. KakoBa cpepa pacteopa, ecnu [OH™] = 101! monbk/n?
OTBeT: Kucnas

3. Uemy paBHO MOHHOE npousBeaeHune Bogbl (t = 25°C)?
OteeT: 1014

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

5. YUemy paBeH pH pacTtBopa, ecnu [H*]=10"° monb/n?
OtBerT: 5.

6. Kakas kucnota obpasyeTcs npu B3ammogenctaumn okcmaa doccopa (ll) c sogon?
OtBeT: H3PO3

7. A30TONbI XMMMYECKOro arnemMeHTa OTNnYaroTCs ApYr OT Apyra no YUCy ***+*
OTBET: HEUTPOHOB

8. Kakow ras BblgensieTcst npy B3aMmoaencTenmn pasdaBrneHHON CEPHON KACIOTbI C Xene3om?
OtBeT: H2

9. MHoOrve xummmyeckme 3anemeHTbl 06pas3yloT HECKOSNbKO MNPOCTbIX BeELWeCTB, obragaromx
pasnuMyHbIMM CBONCTBaMU. OTO ABMNEHME Ha3biBaOT
OtseT: annoTtponuen (annotponus)

10. Kakon obbem 3anmeT rasoobpasHbii xriop, cobpaHHbii npu Temnepatype —10°C u
AasneHun 1 atm, ecnu ero macca cocrasnset 71 r? (OlNK-1.1).

11. B xoge 9KcnepuMeHTa NO MCCNefoBaHUKO 3akoHa OeWCTBYHOLMX Macc Ans peakuuu
B3anmogencTeus mexgy okcuaom asota (1) n kucnopogom (CMecb maeasnbHbIX ra3os), 6bino
YCTaHOBMEHO, YTO 3Ta peakuus NOoOYMHAETCHA 3aKOHOMEPHOCTSM, XapaKTepHbIM AN MPOCTbIX
peakunn. Bo ckonbko pas NM3MEHUTbCHA CKOPOCTb peakuun npu ysenmyeHmum obuiero gaBneHuns B
ABa pasa npu HeM3MeHHoWn Temnepartype. BapnaHTbl OTBETOB:

a) ysenuuntcsa B 4 pasa, 0) ysenuuntcsa B 8 pas, 8) yBenuuutca B 9 pas, 2) yMeHbLumTCcA B 4
pasa.

(OMNK -1.2, ONK - 1.3).

12. B xoge uccnenoBaHnsa B3auMOAENCTBUS MeXOY MONEKYNAPHbIMU ra3o00pasHbIMU XIIOpOM
n gTopoM bbINO ycTaHOBMAEHO, 4YTO SHTanbnMsa obpa3oBaHUs MOHOMTOpUAA Xfopa B
nabopartopHbix ycnosusx (25°C, 1 artm) coctaBnset -50,3 «k[x/monb, a aHTponus
dopMmnpoBaHNA 3TOro e BewlecTBa B Tex xe ycnosuax — +5,0 [x/monb-K.  Onpegenute
BenimumHy AG°298 k ONS peakumm

Clz(r) + F2(r) — 2CIF(r)
ncxogs mu3 npueeaeHHbIx Bbiwe AaHHbIX. (OMNK — 1.2, OrNK — 1.3).
OlNK — 1.3. ®opmynupyeT 3aknioYeHna U BbIBOAblI MO pe3ynbTaTtaMm aHanusa nutepaTypHbIX

AaHHbIX, COOCTBEHHbIX 3KCMEPUMEHTANbHbIX M pPacYeTHO-TEOPEeTUYECKNX PaboT XMMUYECKOW
HanpaBneHHOCT!.



TecToBble 3apaHusA (CpeaHUN YPOBEHb CITOXXHOCTH)

1. OTcTanBaHne NPMMEHSIIOT NPU pasgenieHnn CMecu, ecnm KOMMOHEHTbl obnagatoT:
a) pasnMyHoOn NAOTHOCTLIO

0) pa3nu4HON pacTBOPUMOCTbLIO

B) pasnmn4HOM OKpacKon

) pa3nnyHbIM arperaTtHbIM COCTOSIHUEM

2. C kakumm 13 crnegyrowmnx BeLecTs MOXET B3aMMO4eNCTBOBATbL OKCUA, HaTpuA?
a) H20

6) BaO

B) NaOH

r) BaSOa4

3. C kakuMu meTannamum MOXeT B3aMMOAEeNCTBOBaTb pacTBOp HUTpata ceuHua (11)?
a) Hg

6) Cu

B) Au

r) Al

4. Ouctmnnauus — meton pasfeneHnst CMecei, B OCHOBE KOTOPbIX NEXUT:
a) pa3nuyHas TeMnepatypa KuneHusi KOMNOHEHTOB

6) pa3nnyHas NAOTHOCTb KOMMOHEHTOB

B) pa3nunyHasi pacTBOPMMOCTb BELLECTB

r) pa3nuMyHoe arperaTHoe COCTOsIHNE BELLEeCTB

5. BbinapvBaHue npuMEHSOT ONs BblAENEHWs BELLECTB M CMeCeW, €CNnU KOMMOHEHTbI
obnapatoT:

a) pasnMy4yHOMN NSIOTHOCTLIO

0) pas3nnyHbIM arperaTHbIM COCTOSIHUEM

B) pasnn4yHoOM pacTBOPUMOCTbLIO

) pasnu4Homn TeMnepaTypomn KUNeHus

6. XMmnyeckoe NoHATME «MOSIb» NOKa3bIBAET:
a) YnMcno aToMoB BeLLecTBa

0) uncno Mmonekyn BewecTea

B) KONIMYECTBO BellecTBa

) MONEKYNAPHYIO Maccy BellecTsa

7. Kakne 13 cneayowmnx BeLLEecTB ABMNSAITCSA KpucTannornapatamm?
a) K2SOs

6) Sn(NO3)2

B) RbOH

r) BaS-6H20

8. Kakue n3 crneayowmx BeLLecTB 3aMeTHO pacTBOPSAIOTCA B Boae?
a) AIPOa4

0)BaSO4

B) AgNOs3

r) CuS

9. Kakne 13 cnegyroLumx BeLeCcTB 3aMeTHO pacTBOpsitOTCSA B Boae?



a) AgBr

6) Cu(OH)2
B) Zn(NO3)2
r) HgS

10. lNo kakon hopmyne MOXHO paccynTaTb MacCOBYHO 4O pacTBOPEHHOrO BeLecTsa?

a)m:V-p

c="
6) V
B) m(s —6a) =m(p — pa)—m(H,0)

e m(s —6a)
r m(p — pa)

11. PacTBOpbl, Kakmux 3reKTPONIMTOB XapaKTepmsyrTca 3HavYeHnsmmn pH > 77?
a) Na2CO3

0) CaS

B) AI(NO3)3

r) BaClz

12. B pacTtBOpax, kakux corier MeTurnopaH>x nMeeT XenTbi LBeT?
a) NazS

6) LiCl

B) HCI

r) HsPOa4

13. MNpwn Kaknx 3HavdeHusx pH deHondTanemH okpalmMBaeTcs B MannHOBbLIN LIBET?
a) 12

0) 4

B) 7

r)14

14. Kakyto okpacky npuobpeTtaeT nakMyc B HENTpanobHou cpeae?
a) ManuHoBYHO

6) cuHiIo0

B) KpaCHy

r) duonertoByto

15. PacTBOpbI, Kakux COnen xapakrepusyrTca 3HavyeHusammn pH > 77
a) NaBr

6) AgNO3

B) FeCls

r) CuSOa4

Il. TecToBble 3agaHuA (NOBbIWEHHbIA YPOBEHb CIIOXHOCTH)

ONK-2.1. PabotaeT C XUMUYECKMMM BellecTBamum C COONIOAEHMEM HOPM
©e3onacHocTH
1.Kakas 3 cmecemn crnegyowmx ra3oB sBMsieTCA B3pbIBOONACHON:

a) Hx+Cl2

b) N2+O:2

c) Hz+HCI

TEXHUKN



d) Oz HCI

2.Mpwn B3aMMOLENCTBNM KaKMX BELLECTB BO3MOXHO pa30bpbi3rMBaHNe €4KUX XXUOKOCTEN:
a) H20+HNOs3
b) NaCl+Nal
c) H2SO4+NaOH
d) NHs (BoaHbin) +KCl

3.Kakomn n3 cnegyowwmx npeameToB obsizateneH B naboparopuu:
a) nuHueTt
b) mwukpockon
C) MOMOTOK
d) xanat

4.Kakve BeLLeCcTBa JOIMKHbI XPaHUTCS B BbITSXKHOM LuKady:
a) xnopwug Hatpug
b) cynbdat unHKa
C) cepHas Kucnora
d) 6pom Knakuun

5.Kakum BelwectBoM crnefyeT TYyLWUTb 3aropeBLUNNCA WENOYHbIN MeTans:
a) Boga
b) necok
C) MeaHbIN Kynopoc
d) copa ctpanbHasa 6e3BoaHasn

6. Kakum BellecTBOM criefyeT TyLWNTb 3aropesLumnmnca dpocgop:

a) BOAa
b) necok
C) MeAHbIN Kyrnopoc pacTBop

d) cofa ctupanbHasa 6e3sogHas

7.Kakune BelecTtBa Henb3si M3MenbyaTh Npy NOMOLLM MOSOTKA:
a) cepa
b) cenutpa kanunHas
C) noBapeHHas Cosib
d) kpacHbIn ¢pocchop

8.UT0 Henb3da genartb B XMmyeckon nabopatopun:
a) rPOMKO pasroBapvBaTb
b) npoBeTpuBaTb NOMeELLEHNE
C) MbITb Non
d) npuHMMaTb NuULLy

9. Uto genatb npu nonagaHnum KOHUEHTPUPOBAHHOW CEPHOM KMCMNOTbI HA KOXY:
a) NPOMbITb BOAOW W BbITEPETH NONOTEHLEM
b) cTepeTb KMCnoTy NOOLIM NpeaAMETOM U 3aTEM NPOMbITbL BOAOMN
C) MPOMBbITb LLENOYbIO
d) NPOMbITbL YKCYCHOW KMCIOTOWN

10.Mpwn paboTe ¢ kKaknm rasom TpebyeTcs MakcumMmanbHoe cobniogeHne TexHnkm 6e3onacHoOCTH:
a) asoTt
b) yrnekucnbin ras



C) KCEHOH
d) xnopaHrmapua yrosibHOM KUCnoTbl

11.2KngkocTb B NnnneTky HabupatoT:
a) BTArMBasa ee pTom
b) c nomoLbo pe3nHoBOW rpyLLn
C) HaknoHss 6aHKy ¢ peakTUBOM
d) c nomowbro ao3atopa

12.B npobupke XnaKoCTb NpU HarpeBaHUM AOMKHa 3aHMMaTb:
a) MmeHee 1/3 obbema
b) 6onee 1/3 o6bema
c) Y2 o0bbema
d) Becb ob6bem

13. OnbITbl C KOHLEHTPMPOBAHHBLIMW KACNIOTaMK cnegyeT NpoBoaAuTb
a) B BbITSXKHOM LUKady
b) B kOpngope
C) Ha nabopaTopHOM cTone
d) Ha ynuue

14.Tpn pasbaBneHnn KOHLEHTPUPOBAHHOW CEPHOM KUCMNOTbI BOOOW crneayeT BNUBaTh:
a) BOAY B CEPHYIO KNCOTY
b) cepHyto kucnoty B Boay
C) He UMeeT 3Ha4YeHns
d) BepHbIX OTBETOB HET

15. Ecnu B nabopaTtopun pasbut pTyTHbIN TEPMOMETP, TO HEOBXOAMMO:
a) cobpaTb pTYyTb C NOMOLLbLIO PE3MHOBOM rpyLIn B 6aHKy ¢ BOAOMN
b) cobpaTb pTyTb 1 BbIOPOCUTL B paKOBUHY
C) cobpaTb PTYTb C MOMOLLBIO MbIIECOCA U BbITPAXHYTb MELLOK Ha ynuue
d) cobpaTb pTyTb C MOMOLLBIO BEHMKA U COBKa B MyCOPHOE BeApO

OrlK-2.2. lNpoBoguT CMHTE3 BELLECTB M MaTepuanoB pas3HOM MNpupoabl C UCMNONb30BaHUEM
NMEIOLLINXCH MEeTOANK

TecToBble 3agaHus (CpegHUIN YPOBEHb CITOXXHOCTU).
1.Mpouecc B pesynbTaTe KOTOPOro BellecTBa OTAENATCS Apyr OT apyra?
a) aKcTpakums
b) ocaxaeHwue
C) paspgeneHue
d) coocaxaeHwue

2.MeToOoM ranbBaHNYECKOro OCaXKAEHUSA MOSTyYatoT:
a) KMCNoThI
b) meTannbl
c) conu
d) nepokcugbi

3. CocTaB BblAeNAeMoro coeaAnHeHns 3aBUCUT OT:



a) ycnosun

b) cBoMCTB KOMMNOHEHTOB
C) marepwuana anekrpoga
d) BepHbl Bce oTBeThI

4. MeToa, npu KOTOPOM OTAENAeMOoe BeLEeCTBO BbIAENSAIOT U3 TBEPAbIX 3NEKTPONUTOB:
a) anekTponus
b) uemeHTauus

C) Anddysns
d) anektpodopes

5. UTO cnyXuT cbippb€M A5 Npon3BOACTBa KallbLMHUPOBAHHOW Ccoabl?
a) cynbdug xenesa
b) noBapeHHasi conb, U3BECTHAK
C) aMmMmuak, aTMOCEPHbIN BO3a4YX
d) Bo3agyx, Boga, NnoBapeHHas Coslb

6. Cblpb€ Ans Npon3BoACTBa CEPHOWN KUCIOThI:
a) BO34yX, BoAa, HATPO3HbIE rasbl;
b) xnopwug HaTpus n ammuak;
C) CWNbBUHMUT;
d) cepHbIK KonyenaH

7. YTO 1cnosnb3yoT B NPOM3BOACTBE aMMuaka?
a) CEpPHYH KMCNOTY, NPUPOOHbLIN ra3, aTMocdepHbI BO3AYX;
b) cepHyto kncnoty, Bogopoa, aTMocqepHbIN BO3aYX.
C) Kucnopopn, BOAOpPOA, aMMMuak, NPUPOAHbLIA ra3, atmocdepHbin Bo3ayx; D) ammwmak,
BOAOPOA, BOAY.
d) Bogopopn, asor.

8. [laHHbIN NPOAYKT HAXoaUT NPUMEHEHNE B MbINTIOBAPEHMM:
a) eAKun HaTp;
b) consiHas kucnoTa;
C) cepHas KUCIoTa;
d) asoTHas kucnoTa.

9. Kakon meToq umeeT nabopaTtopHoe 3Ha4YeHue Npu NosTyYeHnn XnopucToro Bo4OpPOoAa:
a) NpsIMOM CUHTE3 U3 BoOAopoa 1 xropa
b) cynbcaTHbIN MeTOA (M3 CEPHON KUCNOTbI U NOBApPEHHOW COJN)
C) M3BneYeHne 13 NPoAyKTOB XNIOPUPOBAHUSA OPraHNYECKUX COEQUHEHNI
d) npu okucneHumn cepoBogopoaa

10. BbigeneHnue Tennotbl ¢oa3oBoro nepexona Habnogaetcsa npu
a) BO3rOHKe;
b) neperoHke
C) KpucTannusauuu
d) nnaenexHun

11. OgHo 13 NnpeacTaBeHHbIX YCNOBUIA ABNsieTCH 00s13aTenbHbIM A5l Ha4Yana Kpuctannmsaumm
BeLecTBa U3 pacteopa:
a) BBoasaT BewlecTtBa, cnocobCTBYOLLME NPOTEKAHNIO TPAHCMOPTHBLIX XMMUYECKUX peakumi
b) UcxoaHyro cdasy nepeoxnaxaator, neperpeBalroT unu nepecbIWarT
KpUcTannusyemMmbiM BelecTBOM



C) NPUMEHSIOT NHAMGEPEHTHBIE rasbl
d) BBOOAT pacTBOpPUTENDb

12. Ecnn pacTBOpUMOCTb BellecTBa Marno uameHsietcs ¢ nameHeHnem temnepatypbl (NaCl B
BOZE), TO €ro KpUcTannmaaumo U3 pacTesopa JyyLle npoBeCTH:
a) YaCTM4HbIM WNM MNOJIHbIM BbiNapMBaHWeM pacTBOpPUTENS U3 HacCbIWEeHHOro
pacTBOpa nNpu NOYTM NOCTOAHHOM Temnepartype (usorepmuyeckas K.)
b) nMcnonb3oBaHMEM OQHOBPEMEHHO OXNaXAEHUS1 U HarpeBaHus
C) OXnaxgeHuem ropsynx pacTBOpoB
d) BBOOAT pacTBOpPUTENDb

13. Ona nyywen kpuctannmsaumm FeSO4 un3 pactBopa B AaHHbI pacTBOp Heobxogmmo
[obaBuTh:

a) Fe(NO3)2;

b) AgNO3;

c) Fe(NO3)3;

d) H2S0O4

14. ......... - 3TO pacTBOp, B KOTOPOM XuAKast (pacTBOpUTENDb) U TBEpAAs dasa (paCTBOPEHHOE
BELLECTBO) HaxoasaTCcA B paBHoBecun. Peub MOET oO:

a) nepecblLeHHOM pacTBope

b) HacbIiWweHHOM pacTBoOpe

C) HeHacbIWEeHHOM pacTBope

d) BepHbIX OTBETOB HET

15. [Ina yckopeHHoro unbTpoBaHus 1 6onee NonHOro ocBobOXAeHUs ocagka OT pacTsopa
NCNONb3YIOT:

a) ropsiyee (punbTpoBaHUE

b) obbluHOE hnbTpoBaHME NPU H.Y.

C) hunbTpoBanbHas nocyaa

d) BakyymMHoe ounbTpoBaHue (Hanpumep, NpyM NOMOLLM BOAOCTPYUHOro Hacoca)

[I. OMK-2.2. TectoBble 3a4aHUs (MOBbILLEHHbIN YPOBEHb CITOXXHOCTW)

1.MoxeT nn 13 NPoCcToro BeLLecTsa Nony4nTbCs Apyroe NnpocToe BewecTBo?

OTBeT: na.

2.VlmetoTca cmecu criegyroLwero cocrasa, cepa, Meab xnopua umHka (cmecb Ne 1); cepa, meap,
xnopug ptytn(ll) (cmecb Ne 2). Kakylo M3 HUX MOXHO pasgenuTb, He MPoBOOA XUMUYECKUX
npeBpaLLeHni, a Kakyt HeT?

OTtBeT: MoxHo pasgenutb cmecbNe1 (ga, cmecb Ne1)

3.MOXHO N nNpu B3auMOOenCTBUM ABYX BOOHbLIX PacTBOPOB MOSyYUTb BOAY, MPaKTUYECKU He
coaepallyto paCTBOPEHHbIX BELLECTB?
OTBerT: [1a, MOXHO.

4.Pacnonoxute B psig no ybbiBaHMO obbema MornowaemMoro Yriekucroro rasa paBHbIMU
ob6bemamu KoHUeHTpupoBaHHbIX pactBopoB Na2COs, NasPOs4 n NaHCOs, cogepxalumx paBHoe
KONM4eCcTBO MOSEN BELECTB U O4MHAKOBblIe 06BbeMbI BOABI.

OtBeT: NasPOas, Na2CO3, NaHCOs.



5. MNpn Npon3BOACTBE €4KOro HaTpa M3 pacTBOopa MOBApPEHHOW COMu BbieneHve Bogopoaa
MpoONCXoanT Ha
OTtBeT: Ha kaTofe (kaToae).

OlnK-2.3. npOBOAMT CTaHAApPTHbLIe onepauuMn AOnda onpegeneHnAa XuMHUYEeCKoro w
q333OBOFO COCTaBa BelleCcTB N maTepuanoB Ha UX OCHOBe.

TecToBble 3afaHuA (CpeAHUN YPOBEHb CITOXXHOCTH)

1. Xnmunyeckne coegmHeHNs NepeMeHHOro coctaBa Ha3sblBatoT:
a) CNOXHbIMW BeLLlecTBamMm
b) aanbToHMAaMu
C) KOMIMMEKCHbIMM BELLECTBAMMU
d) 6epTonnuaamun

2. XuMmnyeckune coegmHeHns NoCTOSAHHOro CocTaBa Ha3blBaloT:
a) Gepronnuaamwu
b) BewecTBamu
C) AanbTOHMAAMU
d) kopnyckynuaamu

3. B ocHOBe cOBpemMeHHOro npeacTaBneHNss O MEepPUOaNYECKON CUCTEME XMMUYECKUX
31IEMEHTOB NEXUT:

a) BalleHTHOCTb

b) cTtpoeHne aToma

C) aToMHada macca

d) yumcno NnpoTOHOB B siApe aTomMa

4. Xvmn4yeckme coeanHeHnst C MOHHOM CBA3bI0 Ha3biBaOT MOHHBIMU UIN:
a) KoBaneHTHbIMU
b) anekTponutammn
C) 9NeKTpocTaTU4EeCKNMU
d) retepononsApHbIMU

5. Kpuctannuyeckue BellecTsa, coaepallme Monekynbl BOAbl, HA3blBAKOT:
a) Kpucrtannormgparamu
b) ruppatamun
C) rMapvpoBaHHbLIMU
d) conbBaTtamu

6. Amynbcus npeacrasnseT cobomu:
a) XUAOKWUA pacTBop
b) cmecb HepacTBOpuUMbIX APYr B Apyre XUAKUX BeLLecTB
C) pacTtBoOp sinyHoro b6enka
d) cpenctso Ans CTUpPKK

7. KonnonaHbli pacTBOp OTNMYaeTcs OT MCTUHHOMO pacTBopa:
a) KOHUEeHTpaumemn
b) nnoTtHocTblO
C) pa3mMepamMu 4YacTuL pacTBOPEHHOro BellecTBa
d) cnocobamu NnpuroToBrieHUst



8. ApeomeTp — 3710 NpMBOP, C MOMOLLBIO KOTOPOro
a) onpeaensalwT COCTaB BO3ayxa
b) ycTtaHaBnuBaloT HanpasreHue BeTpa
C) KOHTPONMPYIOT coaep)KaHne BpedHbIX BELLECTB B pacTBOpax
d) M3mMepAIT NNOTHOCTb XUAKOCTEN
9. B nabopaTtopun pactBoputenb MoXeT bbITb OTAENeH OT paCTBOPEHHOrO BeELLECTBa:
a) BCTpsAXMBaHWe
b) aekaHTauuen
C) punbTpoBaHMEM
d) neperoHkou

10. MpMMepOM OKUCNNTESNbHO-BOCCTAHOBUTESTbHOW peakLmm ABNAeTCs:
a) pasnoXeHue M3BEeCTHsIKa
b) pasnoxeHne a3oTHOM KNCNOTbI C BblAeneHnem okcuaa asora IV
C) HenTpanusauusi a30THOM KUCIOThI
d) B3anmMogencTBME N3BECTHSIKA C a30THOW KUCIOTON

11. dTOp — 3TO CaMbIt:
a) aKTUBHbIN MeTans
b) nNpoyYHbIN anemMeHT
C) CUNbHbIA OKUCNUTENb
d) anekTpooTpuuaTeribHbIN 3NIeMEHT

12. Konun4yecTBO BellecTBa — 3T0:
a) nopuusa BewecTBa, U3MepeHHas B MOnsX
b) uMcno CTPYKTypHLIX YacTull, pasHoe 6 - 1023
C) Macca BeLlecTBa
d) HaBecka BellecTBa

13. MeTannuyeckne CBOMCTBA XMMUYECKNX ANEMEHTOB C TOYKWN 3pEHUS XMUN 0BYCNOBMNEHbI:
a) CnocoOHOCTbLIO aTOMa OoTAaBaTb 3S1IEKTPOHbI
b) cnocobHocTLIO pearpoBaTth C HEMETannamm
C) BENMYMHON 3MEKTPOOTPULATENBHOCTH
d) cTpoeHunem KpucTannmyeckon peLleTkn

14. AM(poTEpPHBbIMM CBONCTBaMN He obnagaer:
a) ZnO
b) Zn(OH):
c) AlOs3
d) Cuz20

15.Y Xnmu4yecknx ariemMeHToB B nNpegenax neprMoaa cnesa Hanpaso yCUNMBAKOTCS:
a) meTannuyeckun Gneck
b) anekTponpoBOAHOCTb
C) oKucnurtenbHble CBOMCTBA
d) oTHocuTenbHasa NNOTHOCTb

Il. TecTtoBble 3agaHusi (NOBbILEHHbIN YPOBEHb CITOXXHOCTM)
1. Yncno nsoTonos BO4OPOAA, C KOTOPbIMM PaboTalOT YYEHbIE PABHO .
OTBerT: 3



2. KoHueHTpupoBaHHbIN pacTBop kapboHaTta kanusi B BoAe, B NPUCYTCTBUN (heHondTanenHa
nveet OKpacky.
OTBET: ManuHoBYlO.

3. Kakown uBeT npnobpeTaeT nakmyc B BOAHOMW cpene kapboHaTa kanusa?
OTBeT: cuHUM

4. KakoBa cpefia BOOHOro pactsopa xfiopuaa Hatpusa?
OTBeT: HeUTpanbHasn

5. KakoBa cpega BogHOro pacteopa cunukata HaTpua?
OTBeT: Weno4Has

OrlK-2.4. lMpoBoauT uccnegoBaHMs CBOWCTB BELLECTB WM MaTepuarioB C WUCMNOMb30BaHUMEM
CEepPUIHOro Hay4YHoro ob6opynoBaHNs

TecToBble 3agaHusA (cpeaHUN YPOBEHb CITOXXHOCTH)

1.AucTunnsaums — MeTo pasaeneHus CMecei, B OCHOBE KOTOPbIX NEXUT:
a) pa3nuyHas TeMnepatypa KuneHusi KOMNOHEeHTOB

6) pa3nnyHas NNOTHOCTb KOMIMOHEHTOB

B) pa3nunyHasi pacTBOPMMOCTb BELLECTB

r) pa3nuM4Hoe arperaTHoe COCTOsIHNE BELLEeCTB

2. BbinapuBaHve npuMeHAOT ANS BblAeneHus BewecTB W CMeCen, €Crnv KOMMOHEHTbI
obnapatoT:

a) pasnMy4yHOMN NSIOTHOCTLIO

0) pas3nnyHbIM arperaTHbIM COCTOSIHUEM

B) pasnn4yHoOM pacTBOPUMOCTbIO

) pasnu4Hon TemnepaTypon KUneHus

3. B nabopatopuu pacTBopuTENb MOXET ObITb OTAENEH OT PaCTBOPEHHOIO BELLEeCTBa:

a) BCTpSAXUBaHWE

b) JeKkaHTauuen

C) unbTpOBaHMEM
d) neperoHKomn

4. ApeomeTp — 3T0 Npnbop, C NOMOLLILIO KOTOPOro

a) onpeaensitoT cocTaB Bo3ayxa

b) yCTaHaBnMBalOT HanpaBneHne BeTpa

C) KOHTPONMMPYIOT COAepXXaHe BpeaHbIX BELLLECTB B pacTBopax
d) M3MepPSAIT NIOTHOCTb XUAKOCTEN

5. [Ana yckopeHHOro ¢punbTpoBaHns n 6ornee nNonHoOro ocBOBOXAEHWS ocagka OT pacTsopa
NCNONb3YIOT:

a) ropsiuee punbTpoBaHue

b) obblYHOE punbTpoBaHUE NPU H.y.

C) dunbTpoBanbHasa nocyna

d) BakyymMHoe dpunbTpoBaHue (Hanpumep, NpyM NOMOLLUM BOAOCTPYUHOro Hacoca)

11. OaHo M3 NpeAcTaBneHHbIX YCNOoBUIA ABNsAeTca 06sa3aTeNnbHbIM ANS HaYana KpucTannusauum
BeLlecTBa 13 pacTeopa:



a) BeopgsT BewecTtBa, cnocobCTBYOLNE NPOTEKAHNIO TPAHCMOPTHBIX XUMUYECKMX peakuun

b) UcxoaHyro cdasy nepeoxnaxpagator, neperpeBalroT unu nepecbIWwarT
KpUcTannmilyembiM BeLeCcTBOM

C) NPUMEHSIT NHaMdPEpPEHTHbIE rasbl

d) BBOOAT pacTBOpPUTENDb

12. Ecnn pacTBOPMMOCTb BELLIECTBA Maro u3aMeHsieTca ¢ nameHeHnem temnepartypbl (NaCl B
BOAE), TO ero Kpuctannmaaumio n3 pactesopa ny4yile npoBecTu:
a) YaCTU4HbIM WU MNONHbLIM BblNMapuBaHUEM pPacTBOpPUTENIi U3 HaCbIWEHHOro
pacTBopa npu No4YTM NOCTOSAHHOM Temnepartype (usorepmuyeckas K.)
b) ncnonb3oBaHMeEM OQHOBPEMEHHO OXNaXKAEHUS N HAarpeBaHUs
C) OXNaXOEeHWeM ropsiymx pacTBopoB
d) BBOOAT pacTBOpPUTENDb

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

14.NaCl - aT0
a) NpocToe BELLECTBO
b) metann
C) CnoxHoe BeLecTBO
d) nnasma

15.[1ByXOCHOBHOW N KUCITOPOLOCOAEPXKALLLEN KUCITOTOW SBNAETCS
a) Ceposogopoa
b) CepHas kucnota
c) ConsiHas kucrota
d) OptodocdopHas kucnota

OMK-3.1. lMNpuMeHsieT TeopeTUyeckne W Mnonyamnupuyeckne Modenu npu pelleHnun 3agad
XMIMUYECKOW HanpaBreHHOCTH

TecToBble 3afaHusA (CpeaHUN YPOBEHb CITOXXHOCTH)

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

2.dopmyna BewecTBa, 06pa3oBaHHOIO C y4acTMEM METasnIMYeCcKon CBA3N
a) S8
b) P4
c) N2
d) Na(TBepabin)



3.BelecTtBa, 3agepxmBaroLime CKOPOCTb XMMUYECKON peakuun:
a) Karanusatopsbl
b) AktuBaTtopbl
c) UHrmbumTopsbl
d) Crabunusatopsbl

4 .MakcrMmMmanbHOe YNCIo 3NEKTPOHOB Ha p-opbuTansx:
a) 2
b) 6
c) 10
d) 14

5. O6pasoBaHue conv aMMOHUSA BO3MOXHO B XMMUYECKOW peakumMm. ..
a) Cu+ HNOS3 (pas6.)=...;
b) Sb + HNOS3 (koHu.) = ...;
c) Fe + HNO3 (koHu) = ...;
d) Mg + HNO3 (pa36.) = ....

6. MNpu cnnasneHun Cr203, NaNO3 n NaOH o6pasyeTcs...
a) Na2CrO4;
b) Na2Cr207;
c) NaCrOz;
d) Na3[Cr(OH)6].

7. TemnepaTypHbl KO3PUUMNEHT peakumn paBeH 2. Ha CKOnbko rpagycoB Hago YMEHbLUUTb
Temnepatypy, YTOObl CKOPOCTb peakumm ymeHbLumnnach B 16 pas:

a) Ha 20°C;

b) Ha 30°C;

c) Ha 40°C;

d) Ha 50°C.

8. Cnuctema, B KOTOPOW NOBbILLEHWE AABMNEHUS HE BbI3OBET CMELLIEHUS PaBHOBECUS:
a) 2NF3 (r) + 3H2 (r) <> 6HF(r) + N2 (r);
b) C(1) + 2N20(r) < CO2(r) + 2N2 (r):
c) 3Fe203 (7) + H2 (r) <> 2Fe304(T) + H20(r);
d) 2ZnS(1) + 302 (r) <> 2ZnO(T) + 2S02 (r).

9. Kak BnusieT Ha paBHoBecue peakummn 2S02 + 02 «— 2S03 + Q NoHWKeHne OaBneHus npu
HEM3MEHHOW TeMnepartype:

a) He BIMSET;

b) cmelwaeT BnpaBo;

C) cmelaeT BNeBO;

d) 3aBucuT OT TemnepaTypbl.

10. OxapakTepuaynte gencTeme npomoTopa:
a) CMellaeT XMMUYECKOE PaBHOBECUE;
b) ycunuBaeT gencrBme Katanusartopa;
C) sIBNSIeTCS KaTannTU4YECKUM SIA0M;
d) He BNMsEeT Ha aKTMBHOCTb KaTanusaTopa

11. Ecnn npouecchbl nepexoga cUCtemMmbl NpPponcxoadaT rnpu NOoCTodAHCTBE AaBJIEHUA CUCTEMbI, TO
OHW Ha3bIBaKOTCA:



a) n3obapHbIMU;

b) mn3oxopHbIMKY;

C) W30TEPMUYECKUMU;

d) n3obapHO-M30TEPMUYECKMMN

12. Ecnu npouecchbl nepexoaa CUCTEMbI NMPOUCXOAAT MpU NOCTOSHCTBE 0O0bemMa CUCTEMbI, TO
OHW Has3blBaKOTCS:

a) nsobapHbimu;

b) n3oxopHbIMuU;

C) M30TEPMUYECKNMMU;

d) n3obapHO-M30TEPMUYECKMMN

13. Tennoson ahpdeKT peakumm OKUCNEHUS KMCNOPOOOM 3fEMEHTOB, BXOAALMX B COCTaB
BelllecTBa, 4O 06pa3oBaHUS BbICLUMX OKCUOOB Ha3bIBAETCS:

a) TennoToWu CropaHuA 3TOro BewecTBa;

b) TennoTon BO3roHKM 3TOro BELLECTBA;

C) TennoTton agcopbumm 3TOro BeLEeCTBa;

d) Tennoton gecopbumm 3TOro BeLecTea.

14. BoibepuTe BepHOE yTBEPXKOEHUE:

a) Temnepatypa sBMAsSeTCA Mepon MOSIHOMW BHYTPEHHEN 3JHEpPrunm nocTynaTesibHoro
OBWKEHUST MOSIEKYNbI;

b) TemnepaTtypa sBnsieTcs Mepon cpeaHen NoTeHUManbHOW 3JHEPrMn MnocTynaTeribHOro
OBWXKEHUS MOSIEKYNbI;

C) TemMnepaTtypa ABNA€TCA Mepon cpeaHen KUHeTUYeCKOM 3Heprum noctynarenbHoro
ABWXEHUs1 MONeKynbl;

d) Temnepatypa sBNsieTCs MeEPON MOMHOM KUHETUYECKOW SHEPrMM MNOCTynaTenbHOro
OBWKEHUS MONEKYNbI.

15. YT0 MOXHO onpeaenuTb KPMOCKONUYECKMM METOLOM?
a) MOJAPHYHO MacCy pacTBOPEHHOIO BeLeCcTBa;
b) cTeneHb nssneyeHus;
C) Temnepartypy;
d) monapHyo maccy pacTBOpUTENS.

OMNK-3.2. Wcnonb3yeT cTaHgapTHoe nporpaMmHoe obecnevyeHve npu pelleHun 3agad
XVMWYECKOW HanpaBrieHHOCTH
TecToBble 3agaHusa (cpeaHUN YPOBEHb CITOXXHOCTH)

1.Kakue nporpammbl MOXHO OTHECTU K CUCTEMHOMY MPOrpaMMHOMY obecneyeHuto:
a) OnepauuoOHHbIe CUCTEMDI
b) MpwuknagHble nporpammbl
c) Wrposble nporpammel
d) Bce nepeuncneHHoe

2.Kakvne nporpamMmmbl MOXXHO OTHECTU Kk cuctemHomy [MO:
a) OpanBepsbl
b) TekctoBble pegakTopsbl
C) OneKkTpoHHble Tabnuubl
d) padunyeckue peaakTopsbl



3.B Kaknx eguHnuax MOXXHO U3MEPUTb HALEXHOCTb:
a) OTtkasoB/yac
b) Kb6ant/cek
c) Km/yac
d) Onepauwui/cek

4. 1N pelleHnsa XMMUYeckux 3agad XxapakTtepHo npMMeHeHue:
a) Cuctem ynpaBneHusa 6asamum AaHHbIX
b) A3bIkOB BbICOKOIO YPOBHS
C) $13bIKOB HU3KOro YPOBHSA
d) MNpuMeHeHNsa CNOXHbIX MaTeEMaTUYECKNX pacyeToB

5. Kakoe nporpammHoe obecneyeHne Hambonee nogxoauT Ans obpaboTkm KONMMYECTBEHHbLIX
pe3ynbTaToB XMMUYECKOro 3KCNEepUMEHTa:

a) OnepaunoHHas cuctema Windows

b) TekctoBbI pegakTop Word

c) Pepaktop Tabnuu Excel

d) Pepaktop npeseHTauumi

OlK- 6.1. lMNpeacTaBnseT pesynbTaTbl paboTbl B BMAE OTYEeTa MO CTaHgapTHoOM dopme Ha
PYCCKOM £i3blKe.

OlK- 6.2.Npeacraesnser MHGOPMALNIO XMMUYECKOTO COAEpXaHUa C ydyeToM TpeboBaHui
onbnuorpadunyeckon KynbTypbl

OlNK - 6.3.MNpeacrasnser pesynbTaTbl paboTbl B BMAE TE3UCOB AOKNaga Ha pPYyCcCKOM W
aHIMNNCKOM fi3blKaX B COOTBETCTBMMW C HOpMaMu W npasBufnamMu, MPUHATBIMA B XMMUYECKOM
coobLecTBe.

OlMNK - 6.4. FotoBMT npe3eHTaumio No Teme paboTbl M NPEACTaBns €T €€ Ha PYCCKOM W
AHINIMNCKOM Si3bIKax.

1. BaM Hy>XHO NOAroTOBUTbL MpPEe3eHTauuio No HOBENLWMM MeTOAaM XMMUYECKOro CUHTe3a Ans
KOHbepeHuMn. HannwmTte nosTanHbii anroputm NoAroTOBKU NPe3eHTaumm.

OTtBeTt: 1.06patutbca K 6asam paHHbix (PubChem, Web of Science). 2.Ucnonb3oBaTb
KntoyeBble cnoBa «chemical synthesis» u npumMeHuTb PUNbLTPLI ANA OrpaHUYeHus AaThbl
nyonukaumu. 3.0ueHnTe Ka4eCcTBO U pPeNieBaHTHOCTb HaWAEHHbIX CTaTeun.

NK- 1.1. O6ecneuymBaeT cOOp Hay4YHOW, TEXHUYECKOW W MaTeHTHOW WHcpopmauuu,
HeobxoAuMOW Ans pelleHus uccnenoBaTenbCKUX 3apad

1.Kakne 6a3bl AaHHbIX He MOryT ObiTb WMCMOMb30BaHbl AfI1 NMOWCKA Hay4YHOW, TEXHUYECKOM
MHbopMaLUnn AN peleHns nccnegoBaTenbCknx 3agad:
a) PubMed
b) Web of Science
c) Scopus
d) B KoHTakTe
2.Kakne xumuyeckue >XypHanbl He nyonukylT HayyHOW, TEXHWYECKOM U nNaTeHTHOW
MHpopmaunn, HeobxooMMon AN peLleHnsa nccnegoBaTenbCKUX 3agay:
a) HeopraHuyeckne maTtepuansl
b) >KypHan obwen xummm
c) KXypHan gpuamyeckon xmummm
d) Hayka v Xn3Hb



3. Kakue cantbl MoryT 6biTb MCMONb30BaHbI ANS NOMCKA Hay4YHOW, TEXHUYECKOW M NaTEHTHON
nHopmaummn, HeobxogMMon AnNsa peLleHns nccnegoBaTenbCkUX 3agay:
a) POoOU
b) PH®
c) Poccuinckoe xnmmyeckoe obLecTso
d) Bce nepeyncrieHHble
4. Kakve cantbl MoOryT ObiTb WCMOMb30BaHbl ANA MOUCKAa HOPMATUBHbLIX [OOKYMEHTOB W
CTaHOapTOB:
a) bubnuorteka umenn JleHnHa
b) eLibrary
c) PubChem anekTpoHHasi nonckoBasa cuctema
d) Bce nepe4vyncneHHble
5. B kakom dopmaTte MOXHO HaWTK 3NEKTPOHHblE BEPCUN HOPMAaTMBHbLIX [AOKYMEHTOB W
CTaHOapToB MO ANAarHOCTMKE NaTonornn?
a) PDF,
b) HTML,
C) 4epes cneumanuanpoBaHHble NNaTgopMbl AN XMMUYECKUX U3AaHUI
d) Bce nepeyncrneHHble
6. [lns coxpaHeHus KOHMAEeHUMansHOCTU MHpopmauun npu paboTe ¢ XMMUYECKUMU AaHHBIMU
B 9NEKTPOHHbIX 6a3ax gaHHbIX He06X0AMMO
a) cobnogaTb Nnpasuna MHgopmaumMoHHOM 6e3onacHOCTH
b) [ocTyn K 4aHHbIM TONMLKO aBTOPU3OBAHHLIMY NLLAMM
C) UCnorb3oBaHWe 3aLULLEHHBIX COEOUHEHNI
d) BCe nepeuyuncrieHHoe
9. lNouck peLeH3MpoBaHHbIX CTaTen MO CaMblM COBPEMEHHbIM AaHHbIM NaTOMOrMM MOXHO
NPOBOAMTb, NCNOSb3YA
a) 9NEeKTPOHHY 6MbnuoTteydnyto cuctemy PubChem
b) anekTpoHHyto GubnunoTeyHyto cuctemy Elsevier
C) 3NEKTPOHHY BMbnunoTeydHyto cuctemy KokpenHa
d) Bce nepeuucneHHoe
11. Kakne nogxogbl M MeToabl MHGOPMauuoHHOM 6Ge3onacHocTu creayeT cobnwogartb npu
paboTe C XMMNYECKMMN AaHHBIMW B 3NEKTPOHHbLIX 6a3ax AaHHbIX:
a) WwngpoBaHne gaHHbIX,
b) ynpaBneHue goctynom,
C) perynspHoe oGHOBMEHNE NPOrpaMMHbIX CPeacTB Ansi obecneyeHns 6e30nacHoOCTH,
d) Bce nepe4ymncneHHoe.
12. NHdopMaLUMOHHO-KOMMYHUKALMOHHbIE TEXHONOMMW NpPeaoCTaBnAT BO3MOXHOCTU AOis
COBMECTHOWM paboTbl Hag uccrefoBaTeNbCKMMM NPOEKTaMm B 061acTn XMMnn Yyepes:
a) ucnonb3oBaHMe 0651aYHbIX XPaHUMULL AaHHbIX,
b) coBmecTHOe pepakTupoBaHne JOKYMEHTOB,
C) BUpTyasnbHble KOMMYHWKALMOHHbIE NNaTgopMbl,
d) Bce nepeuyuncrieHHoe

MNK-1.2. CocraBnsieT aHanUTU4YeCKMn o0O30p CcoOOpaHHOM Hay4yHOMW, TEXHUYECKON W
naTeHTHOM MHcpopMmaLum No TeMaTukKe UccreaoBaTeNbCKOro npoeKkTa

TecTOBbIE 3agaHusA

1. OueHuTb aKTyanbHOCTb M AOCTOBEPHOCTb MHAOPMAaLMMK, MOMYYEHHOW M3 3NEKTPOHHbIX
OMBNMOTEYHBIX CUCTEM NPU UCCNEA0BAHNN MOXHO Yepes:

a) aHanu3 NCTOYHMKOB N3OaHWUN,

b) aBTOPUTETHOCTM KYpHaNoOB 1 aBTOPOB,

c) patbl nybnvkaumm,



d) npouecca peueH3npoBaHus,

€) BCe nepeyncrieHHoe
2. [na obGecneyeHnss COXpPaAHHOCTM M HALAEXHOCTU 3SMEKTPOHHbLIX MCTOYHMKOB MHGOpMaLnn
HeobxoaMMo:

a) MCcnonb3oBaTh PErynspHoe pe3epBHOE KOMMPOBaHME AAHHbIX

b) MOHUTOPMHI COCTOSAHMSI ANEKTPOHHBLIX CUCTEM

C) aHTUBMPYCHbIE MPOrpaMmbI

d) Bce nepeuyuncrieHHoe
3. OpraHusoBaTtb 1 nNpeacTaBuTb pe3ynbTaTbl UCCNEAOBaHWMIA NO BONpocam WUCCRNenoBaHWN B
obnacTm XMMmm MOXHO C UCMNONb30BaHNEM NHEHOPMALMOHHO-KOMMYHUKAUMOHHBLIX TEXHONOMNI
yepes:

a) cosgaHue npeseHTaunn,

b) 3neKTpOHHbLIX NOCTEpPOB,

C) nybnukauuio Ha cneunanmMampoBaHHbIX OHAAMH-NNaTopmax,

d) Bce nepeuymncneHHoe.

4. Bam He0oOXOAMMO MOBLICUTb CBOW MpaKTUYECKMEe HaBblkM B 00Mactu xvmun TBEpObIX
pacTBOPOB, N3Y4MB HOBENLUNE KENC-PenopThl. HanuwmTe noaTanHbIn anroputmM noucka.

OtBeT: 1.06paTuThbCA K XMMMUYECKUM Oa3amM AaHHbIX, Hanpumep Web of Science unm
Scopus. 2. Ucnonb3oBaTb KntoyeBble cnoBa «solid solution» U npumMeHUTb PUNBLTPLI
ONnA orpaHnyYeHusa patbl nyonukaumn. 3.0ueHUTb coaepXaHMe HaWAeHHbIX Keuc-
penopToB M BbiOpaTb Hanbonee nHcpopmaTMBHbIE.
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MpuMepbl KOHTPONBLHLIX paboT
KoMnneKT KOHTPOMbHbIX 3a4aHui NO BapMaHTaM No Teme «Xumuyeckasi aToMUCTUKaY

Bapuant Ne 1
OnpepenuTte KONMYeCTBO MOSEKYN a30THOM KACNOThI, cogepxalleecs B 80 r KUCNOTbI.
Ckonbko monekyn cogepxutcsa B ctakaHe (200 r) Boabl.
B okcupge cepbl MaccoBble [OMM KMcnopoda M cepbl paBHbl cooTBeTCTBEHHO 40 1 60 %.
YcTaHoBUTE NpoCcTenLLyo popmyry 3TOro okeuaa.
Kakass macca cepbl COOEPXUT CTOMbKO aTOMOB, CKOMbKO WX COOEPXWUTCS B BoOopoae
maccom 5 r?
O6bem rasa npu 23°C n gasneHun 103,3 klla paseH 250 n. Hantn obvem rasa npu a)
HOpMasnbHbIX yCnoBusaX; 6) cTaHOapTHLIX YCNOBUSIX.
Kakon o6bem 3aHumaeT xnop maccomn 177,5 r?
a3 maccon 4,2 r 3aHnmaeT o6bem 3 1 (H.y.). Onpegenute MONAPHY Maccy 3TOro rasa.
Bblumcnnte MakcumanbHbii 06beM MpuM  HOPMarbHbIX YCIOBUAX YrAEKUCOoro rasa,
Nony4YeHHbIN B pe3ynbtaTe gobaBneHus pa3baBneHHom consHon kucnoThbl K 80 r kapboHaTta
Kanbums.
Onpepgenute maccy okcuga MarHud, KoTopbii obpasyetca npu cropaHum 32 © MarHus, u
o6bem kucnopoga (Npu H.y.), KOTOPbIA NPY 3TOM pacxodyeTcs.

10. MNpu gencteum constHoM KUCnoTbl Ha 44,8 r HeM3BEeCTHOro MeTtanna obpasyeTcsa xnopua
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meTtanna (ll) n soigendaetca 17,92 n rasa. OnpegenuTb Kakon MeTans BCTYNWUN B aHHYHO
peakumio.

BapuaHT Ne 2
OnpepgennTte KoNMYeCcTBO MOSEKYN a30THOM KMCMNOThbI, cogepxawieecs B 80 r KUCNOTbI.
Ckonbko morekyn cogepxutcs B ctakaHe (200 r) sogbl.
B okcmupe cepbl MaccoBble 0ONM KMcnopoda M cepbl paBHbl cooTBeTCTBEHHO 40 n 60 %.
YcTaHoBUTE NpocTeunLlyto opmMyIy 3TOro okcuaa.
Kakas macca cepbl COOEPXWUT CTOMbKO aTOMOB, CKOMIbKO WX COAEpPXUTCA B Bogoponae
maccomn 5 r?
Ob6bem rasa npu 23°C n gasneHun 103,3 kla paseH 250 n. Hantn obbvem rasa npu a)
HOpMasbHbIX yCnoBusAX; 6) cTaHOAPTHLIX YCNOBUSIX.
Kakon o6bem 3aHumaeT xnop maccon 177,5 r?
a3 maccon 4,2 r 3aHumaeT o6bem 3 n (H.y.). Onpegenute MONSAPHY Maccy 3TOro rasa.
Bblumcnnte MakcumanbHbii 00beM npu  HOpMarsibHbIX YCIOBUSAX YIMEKMUCNOro rasa,
NONyYeHHbIN B pesynbTate fobasneHnsa pasdasneHHon consHoun kucnoTbl kK 80 r kapboHaTa
Kanbums.
Onpegenvute Maccy okcuaa MarHusi, KoTopbli obpasyetcsa npu cropaHum 32 r mMarHud, u
o6bem kucnopoga (Npu H.y.), KOTOPbIA NpY 3TOM pacxogyeTcs.

10. Mpwn pencTBumn ConsHOM KUCNOTbl Ha 44,8 © HEM3BECTHOro MeTtanna obpasyeTcs xnopug

meTtanna (ll) n seigendgetca 17,92 n rasa. Onpegenutb Kakom MeTansn BCTYNWUS B AaHHYHO
peakumio.

KOMNAEKT KOHTPOMbHbIX 3a4aHNN N0 BapnaHTam Nno TemMe «Xmmuyeckas TepMoanHaMmUKa»

BapuaHT Ne 1
1. PaccuutanTte cTaHgapTHYH aHTponuio peakumu: Ir(te) + 3F2 (r)— IrFs(TB),



ecnn AS’208x) ang Ir(tB), F2(r), IrFs (TB) coctaBnstoT 35,5, 203 n 248 [x/monb-K
COOTBETCTBEHHO.
2. BbluncnuTe cTaHaapTHYH SHTANbMUIO Ppeakuumn ropeHns aTuneHa:
ecnn AH, posk) C2Ha = + 52 k[x/Monb; AH't 29sx) CO2 = -393,5 k[x/Monb;
AH’t, (298¢) H20 = - 286 k[>x/Morb.

BapuaHT Ne 2
1. Paccuutante ctaHgapTHyto aHTponuio peakuun: Clz(r) + Fz(r) — 2CIF(r),
ecnn AS’pesky ana  Clo(r), Fz(r), CIF(r) coctasnsawoT 203, 223 u 218 Ox/monb-K
COOTBETCTBEHHO.
2. Paccuutante Tennosoun adpeKT peakumn B CTaHLAPTHLIX YCITOBUSX:
Fe203(k) + 2Al(k) = Al2Os(k) + 2Fe(k), ecnu AHY (29s8xFe203(k) paBHa — 822,2 k[x/mMonb;
AH “o6pt, (208x) Al203(K) paBHa — 1676 k[/mMorb.

BapuaHT Ne 3
1. Onpepenute nsmeHenne AG’ ansa peakumm Clz(r) + F2(r) — 2CIF(r), ecnn AH" ¢,
208k) CIF paBHa — 50,3 k[x/mMonb, AS 20sx) CIF paBHa 5 [x/monb-K.
2. Bblumcnute ctaHgapTHYHO 3HTaNbNN peakuum:
Mg(tB) + 2 HCI(r) — MgCl2z(TB), ecnu AH % 298k HCI (r) = - 92 k[>x/mMmonb;
AH” ¢, 298k MgCl2 (TB) = - 641 k[>x/Monb.

BapuaHT Ne 4
1. Bblumcnute cTaHgapTHYHO SHTaNbNUIO peakLuunmn:
CaCOs3(1B) — CaO(1B) + CO2 (r), ecnn AH t 208x)CaCO3(TB) = - 1208 k[I>x/Monb;
AH’, 208x) CO2 = -393,5 k[x/monb; AH 298¢ CaO (TB) = -635 k[x/monb.
2. Bblumncnute ctaHgapTHYHO SHTPOMUIO peakLmu:
Mg(tB) + 2 HCI (r) — MgClz(TB), ecnn AS” (298x) HCI (r) = 187 x/monb-K;
AS” 298x) MgCl2 (TB) = 90 x/monb-K; AS” 208x) Mg (TB) = 33 [Ix/monb-K.

BapuaHT Ne 5
1. Yto Takoe TepMOxXumMm4yeckoe ypaBHeHue? [lodemy pasnuyatoTCs 3HaKM TennoBbIX
3(pheKkToB B TEPMOLMHAMUNYECKON N TEPMOXUMUYECKON CUCTEME 3HAKOB?
2. BbluucnuTe cTaHgapTHYIO SHTaNbLANIO peakumu:
C2Hs0OH(k) — H20(k) + C2Ha(r), ecnn AH % (2985 C2HsOH(X) = -278 k[x/Monb; AHt208k)H20 (k)
= - 393,5 k[Ix/monb; AH” ¢ (298x) C2Ha (r) = 52,5 k[Ix/Monb.

BapuaHT Ne 6
1. Bblumucnute cTaHOapTHYHO SHTANbNMI0 peakunm ropeHnst bytaHa:
C4Hio0 + 13/2 O2 — 4CO2 + 5H20, ecnu AH % 298x) CaH10 = - 126,0 k[x/Monb; AH’ 298k CO2 =
-393,5 k[xx/monb; AH ' (208k) H20 = -286 k[/monb.
2. Onpepenute nameHernve AG* ansa peakuun Clz (r) + F2 (r) — 2CIF(r),
ecnn AH, 208k CIF paBHa — 50,3 k[x/monb, AS‘29sk) CIF paBHa 5 [Ix/monb-K.

KoMnneKT KOHTPOJIbHbIX 3a4aHUN NO BapuaHTam No TeMme «XuMuyeckasi KWHeTUKay

Bapuant Ne 1
1. HanuwwuTte BbipaXeHne Ansg CKOpoCTeN NPAMbIX M 0BpaTHbLIX peakuni

2NO2 = N20a4; NHs() + HCI = NHaCl).

2. Kak unameHuTCca ckopocTb npsimon peakumm 2SO0z + O2 = 2S0s3, ecnv yBenuMyuTb
AaBrieHne B cucteme B 2 pasa?
3. Kak M3MEeHMTCA CKOpPOCTb peakuum npu MOHMKeHUM TemnepaTypbl Ha 50°, ecnu

TemnepaTypHbIA KOIPULMEHT peakunmn paBeH 27



BapuaHT Ne 2

1. Hanuwmnte BblpakeHUsi CKOpPOCTEN NPSMbIX U 0OpaTHbIX peakumi
Al2(SO4)3) = Al203) + 3SO3(r); N204 =2NO0O2.

2. Npu Temnepatype 150°C HekoTopas peakuus 3akaHumMBaeTcs 3a 16 MUHYT. MNpuHMMmasn
TemnepaTypHbIN KO3MMPULMEHT CKOPOCTU peakunn paBHbIM 2, paccuuTanTe 4depes Kakoe
BPeMsl 3aKOHUYUTCA aTa peakuus, ecrnv nposoauTs ee npu 200°C?

3. Kak usmenutca ckopocTb peakumm CO:z + C(rpagur) = 2CO, ecnn obbem peakunoHHOro
cocyaa yBennuuTb B 2 pasa?

BapuaHT Ne 3
1. Hanuwwnte Bblpa)keHnsi CKOPOCTEN NPsSIMbIX U 0OpaTHbBIX peakLumii:

2NO + Cl2=22NOClr); 2Fe) + 3Cl2r) = 2FeCls

2. Bo ckonbko pa3 HYXHO yMeHbWnUTb OBbeM pearnpyrolien cuctembl, 4YTobbl CKOPOCTb
npsmon peakumm 2NO + O2=2N0O2 Bo3pocna B27 pa3?

3. Kak nameHnutca ckopoctb peakuum Nz + 3H2 = 2NHs, ecnv gaBneHve B cucTeMe yBennunTb
B 2 pasa?

BapunaHT Ne 4

1. Bo cKOMbKO pa3 M3MEHUTCHA CKOpoCTb peakuun 2A + B = A2B, ecnu KOHUeHTpauumio
BellecTBa A yBeNnUNTL B 2 pasa, a KOHLUEHTpaLMIo BeLLeCTBa B YMEHbLUNTL B 2 pa3a?

2. HanvwwuTe BbipaxxeHne CKOpoCTen NpsIMbIX U 0BpaTHbIX peakuun

2Na2COs3() + CO2 + H2O(r) = 2NaHCOs3 x); 2NOCl ) = 2NO + Cl2

3. Kak W3MeHWTCS CKOPOCTb peakuuMum npu MOHWMKEeHUM Temnepatypbl Ha 307, ecnu
TemnepaTypHbIN KOIMPULNEHT CKOPOCTUN peakLmm paBeH 37

BapuaHT Ne 5

1. HanuwwnTte BblpakeHnsi CKOpOCTEN NPsIMbIX U 0OpaTHbIX peakumii:
2Cr() = 3Cl2¢) = 2CrCl3(); 3C2H2 =CsHe

2. Bo ckonbko pa3 Bo3pacTteT ckopocTb peakumm 2H2 + Oz = 2H20 npu yBenuyeHun
KOHLEHTpaunn Bogopoda B 3 pasa?

3. TemnepaTypHbin kKO3IPUUMEHT ckopocTh peakumnn 2NO2=2N0O + O2 paBeH 2. Bbluncnute
KOHCTaHTy ckopocTu atoun peakumm npu 600 K, ecnn npmn 640 K KOHCTaHTa CKOpPOCTM paBHa
407,0 n-monbt-ct.

BapunaHT Ne 6
1. Hanuwwnte Bblpa)keHUsi CKOPOCTEN NPsIMbIX U 0OpaTHbIX peakuuin
2HIn = H2 () +l2 (r); 2Sk) +2H20¢) = 2H2S(r) +02
2. BbluMCnNuTb, BO CKOMNbKO pa3 YMEHbLUMUTCSA CKOPOCTb peakuuu, eCnn, NoOHNU3NTb, TeMnepaTypy
oT 120° no 80° C. TemnepaTypHbIit KOIDPULNEHT paBeH 3.
3. KoHcTaHTa ckopoctu peakumn N20s = N204 + 1/202 npu 298 K pasHa 2,03-103n-monb?-c?,
a npu 288 K paBHa 4,76-10“n-monb* ¢c. Hangute TemnepaTtypHbIi KOIDULMEHT CKOPOCTH

peakuun.
KoMnneKkT KOHTPOMbHbIX 3aaHUI NO BapuaHTam Mo Teme « XMMU4eckoe paBHOBECUE»

BapuaHT Ne 1
1. Monekynbl okcupga asota (IV) (Gyporo uBeTta) MOryT B ONPEeAEneHHbIX YCNoBUAX
AnmepunsoBaTtbcs, obpasoBas 6ecuBeTHYH XnaKocTb N204:
2NO 2= N204 + 55 k[x/monb.

Utobbl okcua asota (IV) makcumanbHO nepeBectn B OecuBeTHbI aumep, Heobxoaumo
CUCTEMY:



1) oxnagwutb;

2) HarpeTb;

3) noaBeprHyTb 06MYyYEHUIO CONHEYHbIM CBETOM,;

4) BblgepxaTb NP KOMHATHOW TemnepaType ANUTerlbHOe BPeEMS.

2. Kakoe un3 nepeyvyncrieHHbIX yCJ'IOBI/IIZ HE BInAeT Ha CMelWeHne paBHOBECUA B CUCTEME.
2502+ 02 =2 2503 + Q

1) BBegeHue kaTanusaTopa;
2) noBblEHNe OaBneHns;
3) noBbIWEHNE KOHLIEHTPaL MM KMCIOPOAa;
4) noBblleHne TemnepaTypbl.
3. IMpn HekoTOpoOM TemnepaType KOHCTaHTa paBHOBECUA peaKLnn
CO + H20 = CO2 + H2 paBHa 1. cxogHble koHUeHTpauuu coctasnganu: [CO] = 0,1

monb/n; [H20] = 0,4 monb/n. Yemy paBHa paBHOBECHAs KOHLIEHTPaLMs YrieKkUcnoro rasa?

4, NcxoaHble koHueHTpaumn NO n Cl2 B roMOreHHom cucteme

2NO + Cl2 = 2NOCI coctaenawT cooTtBetctBeHHO 0,5 n 0,2 monb/n. Bblumncnurte
KOHCTaHTy paBHOBECUSI, ECINN K MOMEHTY HacTynfeHns paBHoBecusa npopearmposano 20 % NO.

5. HanuwuTte Bblpa)keHne Onsi KOHCTaHTbl paBHOBECUSA reTeporeHHon cuctembl C +
H20np = CO + H2. Kak cnegyeT M3MEHUTb KOHUEHTpauuilo U AaBreHue, 4Tobbl CMeCcTUTb

paBHOBECKE B CTOPOHY 0BpaTHOM peakuum — obpasoBaHus BOAsHbIX NapoB?

BapunaHT Ne 2
1. Xumunyeckoe paBHoBecue B cucteme CsHio = CsHs + H2— Q

MOXHO CMECTUTb B CTOPOHY NPOLYKTOB peakunm:
1) noBbIWEHMEM TeMnepaTypbl U MOBbILLEHNEM AaBMEHUS;
2) noBbILIEHNEM TemnepaTypbl N MOHWKEHNEM AaBMEHNS;
3) NOoHWXeHneMm TemnepaTypbl U NOBbILLEHNEM OaBNEHUS;
4) MOHWXeHWeM TemrnepaTypbl U MOHWKEHNEM LaBIeHUS.
2. KoHCTaHTa XMMMYecKoro paBHOBECUS 3aBUCUT OT:
1) KOHUeHTpauuu pearmpymroLmx BELecCTs;
2) TemnepaTtypsbl;
3) obbema, B KOTOPOM MpOTEKAET peakuus;
4) BBeJeHuda kaTanusartopa.
3. Mpn npoBegeHun obpatumon peakumm 2 SOz + O2 = 2 SO3  uUCXOAHble

KOHUeHTpaumm SO2 n Oz O6binn paBHbl cooTBeTcTBEHHO 0,4 M 0,3 monb/n. B coctosHun
paBHOBECUS KOHLUeHTpauus obpasoBaBluerocss okcuga cepbl (VI) coctaBuna 0,2 monb/n.
PaccuuTtanTe KOHCTaHTy paBHOBECUS 49 JaHHOW peakuuu.

4. KoHcTaHTa paBHOBecusa romoreHHon cuctembl N2 + 3H2 = 2NH3 npu HekoTopon
TemnepaTtype paBHa 0,1. PaBHOBeCHble KOHLEHTpauun Boaopoda U aMmmMuMaka CooTBETCTBEHHO
paBHbl 0,2 1 0,08 Monb/n. BeluMcnuTe paBHOBECHYIO M UCXOOHYHO KOHLIEHTpaLmMmM asoTa.

5. Hanvwunte BbipaxkeHne Ans KOHCTaHTbl paBHOBECUS reTeporeHHon cuctembl CO2 + C
= 2CO0. Kak nameHuTCca CKopocTb nNpsaAMon peakuum obpasoBaHus CO, ecnu KOHUEHTpaLuto
CO2 yMeHbLLNTL B YeTblpe pasa? Kak cnegyet uaMeHuTb aBrieHue, YTobbl NOBLICUTL BbIXOA
CO?



KoMnnekT KOHTPOJIbHbIX 3a4aHu No BapuaHtam no teme «CTpoeHme atoma n
Mepuognyecknn 3akoH [1.U. MeHgeneeBa»

BapwuaHT Ne 1

1. HanmwuTe aneKkTpoHHble hOpMyIibl aTOMOB 3f1IEMEHTOB C NOPSAKOBbIMM HOMepamu 15 un
28. Yemy paBeH MakCuMarnbHbIA CMUH P-3fIEKTPOHOB Y aTOMOB NEPBOro un d-anekTpoHOB Yy aTOMOB
BTOPOro anemeHTa?

2. CKOMbKO M Kakme 3Ha4YeHUs MOXET MNPUHMMAaTb MarHUTHOE KBaHTOBOE YMUCIIO m; Mnpwu
opbutanbHom uncrnie | = 0, 1, 2 n 3?7 Kakne anemeHTbl B NepMOaNYECKON CUCTEME Ha3bIBatOT S-. P-.
d- u f- anemeHTamun? lMNMpunBegmte NpUMepsI.

3. Xpom obpasyeT coeguHEHUs, B KOTOPbIX OH MPOSABNAET CTEeNeHn oKucrneHus +2, +3, +6.
CoctaBbTe OpMynbl €ro OKCWAOB M TMOPOKCUOOB, OTBEYAKLMUX ITMM CTEMEHSM OKUCIEHUS.
HanuwwuTe ypaBHeEHNA peakumin, JokasbiBaloLwmx amgoTepHoCcTb rmgpokeuaa xpoma (ll1).

BapuaHT Ne 2
1. Hannwwute anekTpoHHbIe hOopMysbl aTOMOB 3fIEMEHTOB C NOPSAKOBbLIMU HOMepamu 24 n 33,
YyYnUTbIBas, YTO Y NEPBOro NPOUCXoaMUT "NpoMoTUpoBaHNE" OQHOro 4S-3NeKTpoHa Ha 3d-nNogypoOBEHb.
Uemy paBeH MakcumasnbHbl CNUH d-3MEKTPOHOB Y aTOMOB MEPBOr0 U pP-3MEKTPOHOB Yy aTOMOB
BTOPOro afniemMeHTa?

2. Kakoe makcmmanbHOe 4MCno 3feKTPOHOB MOryT 3aHumartb s-, p-, d- u f-opbutanu gaHHoro
3HepreTu4eckoro YypoBHs? [loyemy? HanuwuTe 3neKTPoHHYK OopMySly aToMa 3feMeHTa C
nopsiakoBbiM Homepom 31.

3. Kakyto HU3LWWYI M BbICLIYIO CTENEHN OKUCMEHUS MPOSBIIAIOT KPEMHUN, MbILbSK, CEreH U
xnop? [Moyemy? CocTtaBbTe (OpPMyIribl COEOUHEHWA AaHHbIX 3NEeMEHTOB, OTBeYalWwux 3TUM
CTENeHsAM.

BapuaHT Ne 3

1. HanncaTb anekTpoHHble (hOpMyIibl aTOMOB 3fIEMEHTOB LLECTOro nepuoga: uesus, apbus,
ragHusa, peHus, Tannma n actata. K Kakmm anemMeHTamMm OHW OTHOCATCA?

2. B yem 3akntoyaetca npuHumn Maynn? MoxeT nu ObiTb Ha KaKOM-HMOYAb NOAYPOBHE aToMa
p’- wnn d¥?-anektpoHoB? [Moyemy? CocTaBbTe 3MEKTPOHHYO (POpMyry aToMa 3feMeHTa C
nopsaKoBbIM HOMEPOM 22 U YKaXXUTE ero BarneHTHbIE 3NEKTPOHbI.

3. Kakyto HU3LWy CTeneHb OKUCIEHUs NposBRST BoAopod, dTop, cepa u a3ot? odyemy?
CocTtaBbTe (hOpMyIbl COEAUHEHUN KanbLMs C AaHHBIMU 3NIEMEHTAMU B 3TON CTEMEHU OKUCIEHUS.
Kak Ha3bIBalOTCA COOTBETCTBYIOLLNE COEANHEHNA?

BapuaHT Ne 4

1. HasBaTb anemMeHTbl 4eTBepTOoro, NATOro M LLEeCTOro NepuoaoB, Y KOTOPbIX 3aKaHYMBaETCH
3anonHeHne d-opbutanen. Hanncatb aNeKTPOHHbIE (POPMYSibl aTOMOB 3TUX 3MEMEHTOB W yKas3aTb,
K Kakou rpynne n nogrpynne nepuoamyeckon CUCTEMbl OHN OTHOCATCA?

2. Kakne 3HadeHuMs MOryT npuHMMaTb KBAHTOBble 4ucna n, |, m;, ms, XapakTepusyoLwine
COCTOSIHME 3MeKTPOHOB B atoMe? Kakue 3HayeHWss OHU MPUHUMMAKT ANS BHELHUX SfEKTPOHOB
aToma MarHua?

3. Kakylo Hu3LWWYy CcTeneHb OKUCNEHWUS MPOSBMSAIOT XMNop, cepa, as3oT u yrnepoa? lNMouemy?
CocTaBbTe (popMyIibl COEAMHEHUN antOMUHUSA C AaHHLIMU 3fIeMEHTaMU B 3TON CTENEHN OKUCINEHNS.
Kak Ha3blBaloTCS COOTBETCTBYHOLLUNE COEOUHEHNS?

BapuaHT N2 5
1. HasBaTb anemMeHTbl YeTBEPTOro nepuoaa, aToMbl KOTOPbIX coaepXaTt Hambornbllee 4ncno
HenapHbIX d-aNeKTPOHOB. HanucaTtb 9NeKTPOHHO-rpadnyeckyto CTpYKTypy d-nogypoBHS.

2. Kakve opbutanu atoma 3anofnHATCA dnekTpoHamu paHble: 4d wnu 5s; 6s unn 5p?
Moyemy? HanuwmnTe anekTpoHHY0 (hopMyry atoMa afieMeHTa ¢ NopsaKOBbIM HOMepoMm 43.

3. Kakon 13 anemeHTOB 4YeTBepTOro nepuoga — BaHaguh Unu Mbllbsk — obnagaet 6onee
BbIPa>X€HHbIMW MeTannmMyeckuMmm cesoncteammn? Kakon ns atux anemeHToB obpasyeTt razoobpasHoe
coeavHeHne c Bogopogom? OTBET MOTUBMPYWTE, UCXOOA W3 CTPOEHUA aToOMOB [AaHHbIX
3f1IeMeHTOB?



BapunaHT Ne 6

1. Hanuwute anekTpoHHble dOPMYIibl aTOMOB 3SIEMEHTOB C NOPSAKOBbIMW HOMepamu 14 n 40.
Ckonbko cBobogHbIX 3d-opbuTanen y aToMoB NOCHeAHEro anemeHTa?

2. Onpegenutb no npasuny KneykoBCKOro MocreaoBaTenibHOCTb 3amnoSfTHEHUST 3NEKTPOHaAMM
noaypoBHEN B aTOMax 3M1IEMEHTOB, €CNM UX CyMMbl N + | COOTBETCTBEHHO paBHbl 6, 7 n 8. Kakos
nopsiaKoBbIN HOMEP 3MEMEHTA, Y KOTOPOro: a) 3akaH4YMBaeTCsl 3anofiHEHWE anekTpoHamu 8s; 6)
Ha4YMHaeTCsa 3anosIHEHME ANEKTPOHaMN NoaypoBHs 597

3. CocraBbTe QoOpMynbl OKCWMOOB W MAPOKCUOOB 3IEMEHTOB TpeTbero nepuoaa
nepuoaMyeckor CUCTEMbl, OTBEYalLWMX WX BbICLIEW CTeneHn OokucreHus. Kak usmeHseTcs
KMCNOTHO-OCHOBHbIN XapakTep 3TUX COeOUHEHMN Mpu nepexode OT HaTpusa K xnopy? Hanvwute
ypaBHEHNSA peakunin, JoKasbiBaoLWMX aM(OTEPHOCTb rmapoKcMaa antoMUHNUS.

KoMnneKT KOHTPOJIbHbIX 3aaHUN NO BapuaHTam no teme «Teopusi XMuMUMYECKON CBA3U»

BapuaHT Ne 1

1. Onpenenntb XxapakTep CBsI3e B MPOCTPAHCTBEHHbLIX pPELLUETKAX KpUCTamnsmnm4yecKkoro
KPEMHUA M repMaHus, umerwmux anmasonogobHyto cTpykTypy. O6nagatoT nuv atM Tena
MeTann4eckon NPoBOANMOCTbIO?

2. CpaBHUTb KpaTHOCTb, SHEPIU0 CBA3EN U MarHUTHble ceonctea Yactuy CO*, CO n CO..
CocTaBuTb aHeEpreTU4eckne gmarpammoi.

3. PykoBOACTBYSICb pa3HOCTbIO OTHOCUTENbBHbIX 3MEKTpooTpulaTensHocTen ceasm O — O,

onpedenuTb, Kak MEeHSIeTCsl XapakTep CBs3M B OKCMAAX 3NeMeHTOB TpeTbero nepuoaa
nepuoaunyeckon cuctemol [1.1. MeHgeneesa.

BapuaHT Ne 2

1. Ha ocHOBaHUKM 4Yero MOXHO caenaTtb BblIOOp Mexay MNOCKOCTHOM M nupamuganbHON
MOZJernbto Npu onpegeneHnn NPoCcTpPaHCTBEHHOM CTPYKTYpbl Mosiekysn BFs n NF3?

2. CoctaBUTb 3HepreTuyeckyo gmarpammy aToMHbix opbutanen (AO) n MoONekynspHbIX
opbutanen (MO) coegmHeHus LiH. Kakne opbutanu B Hen ABNSOTCA CBA3bIBAOWMMU, @ Kakue
— paspbixnsowme? Paccuntatb KpaTHOCTb CBSA3WN.

3. Kak meToa BaneHTHbIX cBazen (BC) obbacHsAeT nnuHenHoe cTtpoeHne mornekynsl BeClz n
TeTpasgpuyeckoe CH4?

BapunaHT Ne 3
1. Kak n noyemy n3MeHsieTCs BenuMYnHa yrna B BepluMHax nupamuganbHbix monekyn JQHs
npu nepexoae oT PH3z k SbH3?
2. OnpegenuTb xapakTtep cBda3en B kpuctannax MgS, ZnSe n InSb. B kakom crny4ae cBsi3b
nmeet 6onee nonsapHbi xapaktep? Kakummn csorictBamu obnagaroT gaHHble coeguHeEHNS?
3. Kakon Ttun rmbpugmsaumm opbutanen atoma KpeMHusi npealiectsyeT obpasoBaHWUIO
monekyn SiHa4 n TeTparanoreHngoB KpemHuA? KakoBa Mx NpOCTpaHCTBEHHAsA CTPyKTypa?

BapuaHT Ne 4
1. CocTaBuUTb 3HEpreTUYecKyo guarpammy rno mertogy MonekynsapHbolx opbutanen (MO)
yactuy, NO™, NO n NO™ 1 cpaBHUTb UX KPATHOCTb U QHEPTUID CBA3EN.
2. Onpegenntb xapakTep CBA3eW B KpUCTanmnuMyecKkux CTPyKTypax TBepAbix BellectB: KF,
BaClz, cepa, noa, kapbua KpemHus.
3. MoryT nu cyuwecTtBoBaTb Monekynol Liz 1 Be2 1 kakoBbl kpaTHOCTU UX cBasen? OTBeT
MOTUBUPYNTE COCTaABMEHNEM SHEPreTUYECKUX Anarpamm.

BapuaHT Ne 5
1. Kak meToq BaneHTHbIX cBsA3en (BC) obbscHseT yrnoBoe cTpoeHne monekynbl H2S un
nnHenHoe monekyrnbl CO2?



2. Kakyo xmmunyeckyto CBsidb HasbliBalOT BOAOPOAHON? Mexay Monekynamm Kakmx BELLECTB
oHa obpasyetca? Noyemy H20 n HF, nmea MeHbLLy0 MONEKYNApHY0 Maccy, NNaBaTCa U KUNAT
npu 6onee BbICOKNX TEMMepaTypax, Yem UX aHanormn?

3. Kakne cBA3n Ha3bIBalOT BOAOPOAHBLIMU, KaKoBa UX MPOYHOCTb MO CPABHEHUIO C APYTNMMU
TMnammn ceasen? [Npu Kakon TemnepaTtype paspyLualTcs BOAOPOAHbLIE CBA3WM B BOAE U MNpPU
Kakomn TemrnepaType paspbiBalOTCHA CBA3M Mexay atoMamun Bogopoaa u kucnopoga B soge?

BapuaHT Ne 6

1. Onpepenutb xapaktep cBsasen B mornekynax SCls, SiCls, CIFs u IBr n ykasatb ans
KaXXOgon W3 HUX HanpasfieHWe CMeLLeHUs 3NEeKTPOHHOW MfOTHOCTM CBA3WM. Pacnonoxutb
MOneKynbl B pag B NOpsiAKe yBENUYEHUs NONAPHOCTU cBA3n. Kakumn cBoncTBamu obnagatot
JaHHble coeaAnHeHna?

2. B kakon n3 monekyn: HzS, H2Se nnn H2Te n nodemy yron mexay BaneHTHbIMU CBA3SMU
oonbLue oTknoHsaeTca ot 90°7?

3. CpaBHUTb KPaTHOCTK CBSA3EN M MarHUTHble CBOWCTBa Monekysnbl B2 M MonekynspHoro
noHa B2*. CocTtaBuTb 3HepreTMyeckne gnarpamMmmel.

Bonpockl 4ns KonnoksMyma no rTeme «Xumus TBEPAOro cocTosaHnsa. Metannoxmmms»
1. dusunko-xummyecknn aHanua. Ero uenu n 3agauun. Juarpammbl COCTOSIHUN U AnarpaMmmbl
«COCTaB — CBOMCTBOY.
2. lloHaTne o ase, KOMMOHEHTE CUCTEMbl, HEe3aBUCMMOM KOMMOHeHTe. [loHaTMe O
ha3oBoOV Anarpamme ogHO- 1 MHOTOKOMMOHEHTHOWN cucTeMmsbl. Mpasuno das MN'bébea.
3. dasosble gnarpaMmmbl OLHOKOMMOHEHTHbIX cuctem. MNpumepsl (Boaa, cepa). YpaBHeHue
KnanenpoHa — Knaysuyca. TporHble u kputndeckue Touku. MNMpasuno ¢as Mmboea.

PasHoypoBHeBble 3agauun (3apgaHus)

KomMmnnekT pasHoypoBHEBbIX 3a4ay U 3aAaHUn Ons TeKylen aTtrectauum
no teme «PacTtBopbi»

1.Bbumcnute  Temnepartypy  Kpuctannmsaumm  pactBopa  MoueBuHbl  (NH2)2CO,
cogepxaiero 5 r moyeBuHbl B 150 r Boabl. Kpnockonnyeckas koHcTaHTa Boabl 1,86 kr-K/mornb.

2. Bboluncnute maccosyto ponto (%) BogHoro pactBopa caxapa Ci2H22011, 3Has, 4yto
Temnepatypa kKpuctannusaumm pacteopa MuHyc 0,93°C. Kpuockonuyeckasi KOHCTaHTa BoAbl
1,86 kr-K/monsb.

3. Pacteop, cogepxawmn 0,512 r HeanekTponuTta B 100 r 6eH30na, KpuctannmsyeTcs npu
5,296°C. Temnepatypa kpuctannusaumm 6eHsona 5,50]C. Kpuockonunyeckass KoHCTaHTa 5,1
Kkr-K/monb. Bblumcnnte MonsipHyto Maccy pacTBOPEHHOIO BELLECTBA.

4. PactBop, cogepxawmn 3,04 r kamdopbl CioHis O B 100 r 6eH3ona, Kunut npu
TemnepaTtype 80,714°C. Tewmnepatypa kuneHus  6enHsona 80,20C. Bbluucnure
36yNIMOCKONNYECKYHO KOHCTaHTy BeH3ona.

5. Beluncnute maccosyto gonto (%) BogHoro pacteopa rnuvuepuHa CsHs(OH)s, 3Has, 4to
aToT pacteop kunuT npn 100,39°C. Bbynnmnockonuyeckas koHcTaHTa Boabl 0,52 kr-K/moneb.

6. Bbluncnmte MonsapHyr0 Maccy HeanekTponuta, 3Has, YTo pacTBop, cogepxawmun 2,25 1
aToro BewlecTtea B 250 r Boagbl, kpuctannuayetca npu - 0,279°C. Kpuckonmyeckasi KOHCTaHTa
Boabl 1,86 kr-K/monb.

7. Boluncnute TemnepaTtypy kuneHus 5%-Horo pactBopa HadpTtanuHa CioHs B 6eH3one.
TemnepaTtypa knnexHms 6eHsona 80,2°C. O6ynnunockonmyeckasa KoHCTaHTa ero 2,57 kr-K/monb.

8. PactBop, copepxawmn 25,65 r HekoToporo Heanektponmta B 300 r BOAbI,
Kpuctannuayetca npu - 0,465°C. Bblumcnute MOMSIpHYHO MacCy pacTBOPEHHOro BeLLECTBa.
Kpunockonnyeckas koHcTaHTa Boabl 1,86 kr-K/monb.



9. Bbluncnmte KpMOCKOMUYECKYHD KOHCTAHTY YKCYCHOM KWUCMOTbl, 3Has, 4YTO pacTeop,
cogepxawmn 4,25 r antpaueHa CisHio B 100 r yKCyCHOW KMCROTbI, KpUCTaANnNn3yetcs npu
15,718°C Temnepatypa Kpuctannmsauum ykcycHom kncnotbl 16,65 °C.

10. Mpn pactBopeHun 4,86 r cepbl B 60 r GeH3ona TemnepaTtypa KUMNEHUs ero
nosbicuniacb Ha 0,81°C. CkonbKO aTOMOB COOEPXWUT MoOSeKkyrna cepbl B 3TOM pacTBOpe.
Obynnunockonunyeckas KoHcTaHTa 6eHsona 2,57 kr-K/monb.

11. CocTtaBbTe MOHHO-MOJSIEKYNAPHOE W  MOSEKYNApHOEe YpaBHEHUA rMaponuaa,
npoucxogsawero npu cmewwmsaHnn pacteopoB KzS n CrCls. N'maponua cumtaTb HeobpaTMbIM U
npeaenbHbIM.

12. K pactBopy FeCls nobasunu cnegytrowume Bewectsa: a) HCI; 6) KOH; B) ZnClz;
r) Na2COs. B kakux cnydaax rugponua xnopuga xenesa (lll) yeunutca? MNoyemy? CocTtaBbTe
MOHHO-MOMNEKYNAPHbIE YpaBHEHUSA rMaponn3a COOTBETCTBYHOLLNX CONEN.

13. Kakne wun3 conen: Al2(SOa4)s, K2S, Pb(NOs)2, KCI noasepratotca rungponunsy?
CocTaBbTe MOHHO-MOSIEKYNSIPHbIE U MOMNEKYNSAPHbIE YpaBHEHUS TMAPONn3a COOTBETCTBYHOLLNX
conen. Kakoe 3HadeHwe uMeeT BOLOPOAHbLIN nokasaTenb (7<pH<7) ana pacTBOpOB 3TUX
conen? PaccunTtanTe KOHCTaHTbl rmaponn3a gaHHbIX COMeENn.

14. Mpn cmewwnBanmm FeCls n Na2COs kaxgaa u3 B3dATbIX CONen rvMaponunsyeTcs
HeobpaTMMO 40 KOHUa ¢ obpas3oBaHMEM COOTBETCTBYIOLMX OCHOBaHUS M KUCNOTbI. BbipasuTte
3TOT COBMECTHbIN rMAPOSIN3 NOHHO-MONEKYNAPHBIM 1 MOSEKYNSIPHLIM YPaBHEHUAMM.

15. Kakyto cpeay nmetot pacteopbl conent NasPOs, KoS, CuS0O4? CocTtaBbTe MOHHO-
MOJEKYNSIPHbIE U MONEKYNSIPHbIE YPaBHEHUSA TMAPONmM3a aTux conen? Paccuntante KOHCTaHThI
rmaponnsa gaHHbIX COnen.

16. Kakne n3 conen: RbCl, Cr2(S0a4)s, Ni(NOs)2, Na2SO3 nogsepratotca ruaponmsy?
CocTaBbTe MOHHO-MOSIEKYNSAPHBIE U MOMEKYNSAPHbIE YPaBHEHUS rMOpPOSiM3a COOTBETCTBYHOLLMX
conen. Kakoe 3HadyeHue uMeeT BOLOPOAHbIN nokasaTenb (7<pH<7) ana pacTBOPOB 3TUX
conen? PaccunTtanTe KOHCTaHTbl rnaponun3a gaHHbIX CONen.

17. Kakast n3 gByx coneun npu paBHbIX yCroBusX B Gonbluen cTeneHu noaBepraeTcs
rmgponnay: Na2COs unm Na2SO0s; FeCls nnu FeCl2? Noyemy? CoctaBbTe MOHHO-MOMNEKYNSAPHbIE
N MONEKYNsipHbIE YPaBHEHWS TMAPONN3a 3TUX CONEN.

18. Kakas 13 gByx coneun npu paBHbIX yCnoBusix B BGonbllen cTeneHn noaBepraercs
rmagponuay: NaCN nnn NaClO; MgClz nnn ZnCl2? Novemy? CoctaBbTe MOHHO-MONEKYNSAPHbIE U
MOMEKYNSipHbIE YPaBHEHNSA rMOpOonn3a COOTBETCTBYHOLMX COMEN.

19. Kakne wun3 conen: KoCOs, FeCls, K2SO4, ZnCl2 nogpepratoTca rngponnsy?
CocTtaBbTe MOHHO-MOSIEKYNSAPHbIE U MOMEKYNSAPHbIE YPaBHEHUS rMOpPOiM3a COOTBETCTBYHOLLMX
conen. OnpegenuTte 3HadeHne BOAOPOAHOroO nokasarens ang atux conen (7<pH<7) pactsopos
aTUX conen? PaccumtanTe KOHCTaHTbl MTMaponun3a gaHHbIX COMen.

20. CocTaBbTe B MOSNEKYNSIPHON U MONEKYNAPHO-NOHHOW (hOpMe ypaBHEHUST peakuuin:

a) CuCLz + Na2COs + H20 —...;

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

21. BblUMCNUTb KOHCTAHTY rmaponuaa cynbduTta Hatpus, cTeneHb rmgponunsa conu B 0,1
M pactBope u pH pacTtBopa. HanuwuTte MOHHO-MONEKYNApHOe N MOSMEKynsipHOe ypaBHeHue
rmgponunsa cynbgurta HaTpus.

22. BblumcnnTb KOHCTAHTY rmaponuida optodocdata HaTtpus. Onpegenure 3HayeHus
BOAOPOAHOIO nokasaTtens pactBopoB opTodoccarta HaTpus; a) 2,4 M n 6) 0,1 M? Onpegenute
cTeneHb rmaponusa. Hannwure MoOHHO-MONEKYNApHOE N MONEKYNApHOe ypaBHEeHUe rmgponunsa
opTtodochaTa HaTpus.

KomnnekT pa3HOYypOBHEBbLIX 3a4a4 U 3agaHUN ANs TeKyLen atTecTtaumm
no reme «KomnnekcHble coegnHeHUsa»

1. OnpepennTte 3apsig KOMIMIEKCHOTO MOHA, CTEMNEHb OKUCIIEHUS U KOOPAWHALMOHHOE
yncno kKomnnekcoobpasoBatens B coeauHeHmsax [Cu(NH3)s]SOs4, Kz[PtCls], K[Ag(CN):].
Hanuwwute ypaBHEHNs1 guccoumanmm aTuX COeAMHEHN B BOAHbLIX pacTBOpaXx.



2. CocTtaBbTe KOOpPAMHAUMOHHBLIE (HOPMYIbl CReayrLlmnx KOMMSIEKCHbIX COeLUHEHUN
nnaTtuHbl: PtCla-6NH3s; PtCla-4NHs; PtClsa-2NHs. KoopguHaumoHHoe yucno nnatuHsel (1V) paBHO
lwecTn. Hannwunte ypaBHeHne guccoumaumm 3Tux COeanHEHUNn B BOOHbIX pacTBopax. Kakoe mn3
COeANHEHNI ABNAETCA KOMMNNEKCHBbIM HEQNEKTPONTIUTOM?

3. CocraBbTe KOOpPAMHALUMOHHBLIE (QOPMYIbl CreaytLmnX KOMMSEKCHbIX COeLUHEHUN
kobanbTa: CoC13-6NH3; CoC13-5NH3; CoC13-4NHs. KoopauHaumoHHoe yucno kobanbta (ll1)
paBHO LWecTu. HannwuTe ypaBHEHNsT gMccoumaumm 3TMX COEANHEHUI B BOOHbLIX pacTBOpaXx.

4. CocTaBbTe KOOpPAMHAUMOHHbLIE QOPMYINbl CAEAyHLMNX KOMMMEKCHbIX COegMHEHUN
cepebpa: AgCI-2NHs; AgGCN-KCN; AgNO2:NaNO2. KoopanHaunoHHoe 4ucno cepebpa paBHO
ABYM. HanuwmTe ypaBHeHUsa aguccoumaunm aTux COeaUHEHNN B BOAHbIX pacTBOpaXx.

5. M3 couetaHna yactuy Co3", NHsz, NO2 u K' MOXHO COCTaBUTb CeMb
KOOPAMHAUMOHHBIX (POPMyn  KOMMMEKCHbIX coeauHeHun kobanbTa, oOAHa W3  KOTOpPbIX
[Co(NH3)6](NO2)3. CoctaBbTe (popMyribl APYrnX LLECTU COEOMHEHUN U HaNULWNTE YypaBHEHNSA UX
anccoumaumm B BOOHbIX pacTBopax.

6. M3 coueTaHus yactuy Cr3*, H20, CI- n K* MOXHO COCTaBUTb CEMb KOOPAMHALIMOHHBIX
dopMyn KOMMMEKCHbIX coefuHeHun xpoma, opaHa u3 kotopblx [Cr(H20)s]C13. CocTtaBbTe
dopmyrnbl ApYrMX LUIECTU COEAMHEHUA WM HaMUWUTE YpaBHEHMS WX AMccoumaumm B BOLHbIX
pacTBoOpax.

7. HannwuTe BblpakeHust Ans KOHCTAHT HECTOMKOCTU KOMMIEKCHbIX MoHoB [Ag(NHz)2]*,
[Fe(CN)s]*, [PtCle]>. Yemy paBHbl CTeneHb OKWUCMEHUA W KOOPAMHALMOHHOE YUCIOo
KomnnekcoobpasoBaTenen B 3TUX NOHaX?

8. Hanvwunte BblpakeHNsa Ans KOHCTaHT HECTOMKOCTU CrieaytoLmMX KOMMEKCHbIX MOHOB:
[Ag(CN)z2], [Ag(NH3)2]*. [Ag(SCN)2]. 3Hasi, 4TO OHM cooTBeTCTBEHHO paBHbl 1,0:102%; 6,8:10%;
2,0-10! ykaxuTe, B KakoM pacTBOpe, COAepXKallleM 3TU WOHbl, NPV PaBHOW MONAPHOW
KOHLeHTpaumm noHos Ag* bonbLue.

9. Mpn npubasneHun pacteopa KCN k pacteopy [Zn(NHz)4]SOs ob6pa3syeTcs
pactBopumoe komnnekcHoe coeauHeHne Kz[Zn(CN)s]. Hanuwwmute MOnekynspHoe M WOHHO-
MOMEKYNnapHoe ypaBHeHUs peakuuu. KoHcTaHTa HecTOMKOCTUM kakoro uoHa: [Zn(NHz)4a]?* nnu
[Zn(CN)4)?*, 6onbwe? Moyemy?

10. KOHCTaHTbl HECTOMKOCTM KoMMneKcHbiX noHoB [Co(NHz)s]3*, [Fe(CN)e]*, [Fe(CN)s]*
COOTBETCTBEHHO paBHbl 6,2:10%%; 1,0-1037; 1,0-10%4. Kakoin 13 3TUX MOHOB sBnsieTca bonee
NPOYHBbIM? Hanuwunte BblpaXeHust ANsi KOHCTAHT HECTOMKOCTM yKa3aHHbIX KOMMIIEKCHbIX NOHOB
N OpPMYySibl COEANHEHUIN, coepXKaLLmMX 3TU UOHbI.



TeKywasi ammecmauyusi Takxe npon3BoauUTCA Npu nomMoLum PY6EXHbIX KOJI/IOK8UYMOS8.

Mpumepbl KUMoB py6eXxHbIX KONnokBMyMoB (3a 1 u 2 cemecTpbl)

1 cemectp, pyo6exHbin konnokBuym Nel (tembl «Ctexuometpus», «KuHeTukayr,
«TepMoanHamMuka (Bknrovas pasgen «XMMmu4yeckoe paBHOBECUEN)»..

«YTBEPXJIAIO»
3aBeAyIOIIHN Kadeapoit 001Ie 1 HeOPraHMIECKOW XUMUHN
I.X.H. Ipod. B. H. Cemenosn
Hanpagienue noaroroBku / cnenuajbHocth 020100 Xumust
Jucuuminna HEOpraHWYecKast XUMHS
®opma o0yueHus OYHas
Buj kourposs pyOeXKHBIN KOIJIOKBUYM, | cemecTp
Bua atrectanun MIPOMEKYTOTHAS

KoHnTponbHO-u3MepurensHblii Matepuai Ne4
1. Xumunyeckas kuHetuka. @opmasibHasg KMHETHKA M YYEHHME O MEXaHU3MaX XMUMMUYECKHMX DPEaKLMM.
CKOpOCTbh XMMHUYECKON peakluu: CpeIHss U UCTHHHAS (MTHOBEHHAs).
2. Nwmerorcsa cnenyromue paBHOBECHs C Y4aCTHEM HJACANBHBIX Ta30B M COOTBETCTBYIOLIUE 3alMCH
TEPMOAMHAMMYECKOIO 3aKOHA JAECWCTBYIOLUIMX MacC /s PaBHOBECHS B HM30TEPMHUYECKOW 3aKpBITOU

CHUCTEME:
6 2
K. — CNO 'C5309
3N204 + 6S0O2 = 2S309 + 6NO 1) CT et .cd 1)
S0, " “N,0,
K — (CCO)2
apur — c !
CO2 + Crpad 2CO (2 Ccoz \ (2
K. — CNo 'CNo2
NO + NO2 = N203 3) ¢ CN203 , (3)

@da3o0Bble (arperaTHble) COCTOSIHHMSI BEIIECTB, HE SBISIOLIUXCS Ta3aMH, HMMEIOT COOTBETCTBYIOIIHE
MOMETKH. BhIsBUTE, /U1 KaKuX M3 NEPEYUCIICHHBIX PeakUil COOTBETCTBYIONIUE CBs3M KOHCTAaHTHI Kc ¢
KOHIIEHTpauusMH. byibTe BHUMATENbHBI!

@) — SIBJIIFOTCS COBEPUICHHO KOPPEKTHBIMH,

0) — BOBMOYKHO SIBIISTFOTCSI KOPPEKTHBIMH,

8) — HE MOT'YT OBITh KOPPEKTHBIMHU.
[IpenonaBarens: A IO. 3aBpaxxHOB



2 cemecTp, pybexHbin konnokeuym Ne1l (tema «KomnnekcHble (KOOpAWHALMOHHBIE)
COeUHEHUSA».

«YTBEPXJIAIO»

3aBenyIoNIHi Kadeapoii 001eit 1 HeopraHMIeCKONH XUMUU
1.X.H. Ipod. B. H. Cemenon

_.04.2022

HanpasjieHue noaroToBKM / cneunajibHOCTh 020100 Xumus

Jucunnianna Heopranuueckasi xumus
®opma 00yueHHsI  OYHOE
Bua xonTposs pyOexHbIi KosmokBuyM Nel, cemectp 2

Buja arrecranun TeKyIas

KoHTposbHO-U3MepUTENLHBII MaTeprai Ne 9

1. MexmonekynsipHoe B3aumopeicteue. Cunbl Ban-nep-Baanbca, MexaHu3Mbl BaH-I€p-BaajbcoBa
B3auMozeicTBusA. BomopoaHas cBsA3b. BiusiHHE MeX- M BHYTPUMOJIEKYJSIPHOM BOJOPOJHOM CBSI3H HA

CBOMCTBaA MOJIEKYJIAPHBIX COC,Z[PIHGHI/IfI.

2. TlpuBenure oOpOHTANBHBIC gHArPAMMbI (3AMOJHEHHE PA3JIMYHBIX O3JIEKTPOHHBIX COCTOSHHUI) U
oTpesieTuTe THI THOpHAM3aIuM opOutaneil s kommiekcHeix noHOB [FeCls]> u [CU(CN)4]¥, ecmm
M3BECTHO, YTO MEPBBIi M3 HUX BBICOKOCITHHOBBIH, & BTOPOIl — HU3KOCTIHHOBBIA.

PaccunTaiite Bemmunny DCKIT 15t KaXa0r0 M3 yKa3aHHbIX BBIIIC HOHOB.

3anummTe BO3MOXKHBIC YPaBHCHUS WOHHM3alMu, npoucxomsmue npu momamanun comu Ks[FeCls] B

BOJIHBIN pacTBOp.

[IpenonaBarens: A IO. 3aBpaxxHoB




TecToBble 3afaHnsA — npuMepsbl. NpaBunbHble OTBETbI BblAeneHbl NONYXUPHbIM WPUGTOM
(a B 9NEKTPOHHOM BEPCUN — N CUHMM LIBETOM TEKCTa)

1. Moxer au pacTtBOp OBITh OJHOBPEMEHHO HACBHIIEHHBIM U pa30aBieHHBIM? A  O4YCHB
KOHLEHTPUPOBaHHBIM (99 Macc. %) U HEeHaCBILCHHBIM?
BapuaHnTbl 0TBETOB: /13, [1a; [1a, HET; HET, J1a; HET, HET.

2. HaBecka u3 27 T aJllOMUHUS MaKCUMaJIbHO TIOJHO IIpopearnposaja ¢ HaBecko u3 32 r cepsl. Kakas
Macca cyinbduma mnomyumnack? HM3BECTHO, 4YTO MPSMBIM B3aUMOJCHCTBHEM MOXHO IOTYYHUTh
€MHCTBEHHBIN CyNnb(uI amoMuHus (MIPAKTUYECKH CTEXHMOMETPUYECKOro coctaBa). OTBET OKpYTIUTE 10
LIEJI0T0 YHCIa.

BapuanTsel oTBeToB: 59, 50, 49, 40 1.

3. 1,00 r xmopuma AUTHS PAaCTBOPWIM B HOPMAIbHBIX YCIOBHUSAX 22.4 1 Boasl. HalauTe MonspHYIO
KOHIIEHTPAIIMIO COJH B TIOJyYEHHOM pacTBope. I11oTHOCTH pacTBopa npumMuTe 3a 1 r/em’.

[TonyyeHHoe 3HAUEHHUE OKPYTIIUTE 10 THICSTYHbIX.

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

4. VImeeTcst mpocTasi TOMOTE€HHAsl PEaKIIHs:

A—2B+C.

3anuimTe 3aK0H I[eﬁCTBYIOHlHX Macc I 3TOH pcaKknuuu, cuurasd rnmocCJICIHI0 HeO6paTHMOﬁ.
BapHaHTLI OTBETOB.

a) v =k-Ca-Cs

b) v =k-Ca-Cs%Cc
C) v=k-Ca

d) v = k-Ca/Cg%Cc

5. Nmerotcs cnepyromue razodaszHble peakiuu, MPUHUMaeMble HEOOpaTUMBIMU M COOTBETCTBYIOIIHE
3alMCH 3aKOHA JEMCTBYIOIUX Macc:

a) 02+0+N2=03+Nz2* (1)  v=k(Co)(Cop)(Cny), 1)
b) 2NO + Oz = 2NO; 2 v=k(Cno)-(Coy), @)
Q) Zn+C02=2Zn0+CO  (3) v =k(Czn0)-(Cco), 3)
d) Ass+6Cl2 = 4AsCls @) v=k(Casy)-(Ccn)", @)

He mone3ysch CpaBOYHBIMHU JaHHBIMH, BBISIBUTE CPEIH MEPEUHMCIIEHHBIX PEAKIM TaKHe, Ui KOTOPHIX
COOTBETCTBYIOIIAst ’TUM PEAKIIUAM 3aMUCh 3aKOHA AEHCTBYIOIINX MacC

@) — BO3MOKHO SIBIISICTCSI KOPPEKTHOH,

6) — He MOXET OBITH KOPPEKTHOM.

IIpaBuiibHbBIE OTBETHI: @, .

6. B 3akpeiTom cocyne oobemom 1 1 mpu temmeparype 500 °C HaxoIuTcs TOMOTEHHas paBHOBECHAs
cMech (uaeanbHBI ra3) ra3oo0pasHbIX cepbl (S2), BOmOpoJa U CEPOBOAOPOAA C HU3BECTHBIMU
PaBHOBECHBIMU KOHIIEHTPALIUSIMU:

Cs,=0,01M;  Cn,=0,04M; Chys = 0,02 M.



Boruncnute koHcTaHTy paBHOBecus Kp i peakimu oOpa30BaHUs CEpOBOAOPOAa (HATIOMHHUM, YTO ISt
BbruuciieHus Kp mapransHbie 1aBjIeHNUs HEOOXOIMMO NIEPEBECTH B €IMHUIIBI aTM).

OTBET OKPYTJIUTE 10 JACCATHIX.

BapuanTsi orBetoB: 0,0; 0,1; 0,4; 100,0.

7. VcxonHble JaHHBIE 3TOM 3a7]a4l COOTBETCTBYIOT YCIOBHIO IIpeabIAyIero Bomnpoca (Neb).

Kakne xommvectBa cepoBojoposia M mpocToro BemecTBa (S wiu H2) Hajmo B3ATh IS MPUTOTOBJICHUS
TaKOW PABHOBECHON CMECH B YKa3aHHBIX YCIIOBHSIX B IAHHOM cocy/ie?

OTtBer jmaliTe C  TOYHOCTBIO 70 COTBIX M TEPEUYUCIHTE B  CICAYIOIIEM  IOPSIKE:
n(S) = ... monb ; n(Hz2) = ...moup ; N(H2S) =... monb. Ecinu BemiecTBO OTCYTCTBYET, TO ISl HETO
3anuceBaiiTe oTBeT «0,00 MOIIBY.

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

8. HaBecky nutpuna nautus (~1 r) pactBopuiu B Boje (~ 10 r). J{ist ouenku pH mony4eHHOr0 pacTBOpa,
HaXOJAIIET0Cs B TAOOPATOPHBIX YCIIOBUAX, BRIOCPUTE OTBET U3 CIICIYIOIINX BAPHAHTOB.
Bapuants! orBeToB: pH <7; pH =7; pH > 7; pH < 0.

9. Uro umeet Haubobinyto Macey: 2,24 1 He (1.y), 0,2 Monb H2S (1.y) umu 10?2 atomos ypana?
OtBeT naiiTe B BUAEC XUMUYECKON (OPMYJIBI.
IIpaBuiabHbli oTBeT: H2S

10. Paccuwnraiite MObHBINH 00beM Temus (MacalibHBIN ra3) JJIs JTABJICHUS 2 aTM U TeMIepaTypbl, PaBHOM
—136,5 °C. OtBer maiite ¢ TOYHOCTBIO 0 JECATHIX JI/MOJIb.
Bapuantsl orBetoB: 1,0, 5,6, 11,2, 22,4 n/monb

11. Kakue U3 cieayromux HOHOB U3 CIEAYIOIIEro CIIUCKA MPUHIUIHNAIBHO HE CYIECTBYIOT:
H-, H*, H?*, Li, Li*, Li%*, Li**?

BapuaHTBI 0TBETOB!:

- BCC MOT'YT CyHIE€CTBOBATh, ITpaBJa, HCKOTOPKIC — TOJIBKO B 9K30TUYCCKUX YCIIOBUAX
- Bce, kpome H?', Li~, Li%, Li%*

- Bce, kpome H?*, Li%*, Li%*

- Bce, Kpome H?*,

12. B xakoM M3 CIEAYIOMIMX >KUIKUX pacTBOPUTENEH PacTBOPEHHBIN XJIOPOBOAOPOA OyneT BecTH cebds
Kak cJ1a0bIif 31ekTpoianuT? OTBET BRIOEPHUTE U3 CIEAYIOMIETO CIHCKA.

HBr, NH3, H20, C2HsNHo2.

13. B cucreme In — S umeercs mpomexyTouHasi y3KOTOMOTEHHasi TBepAas coctaBa IneS7. Kakoma
MosnbHast 107151 (%) cepsl B 3Toi paze? OTBET MaliTe C TOYHOCTHIO JI0 IECSTHIX.
BapuanTsel oTBeTOB: 46,2; 53,8; 55,0; 67,0 M01.%

14. Onennre Bemmunny PH 0,0025 M Boaroro pactsopa kuciotbl Ha[Fe(CN)s] mpu 0OBIYHBIX yCIOBUSAX.
Kucnoty cunraiite CUIBHON 110 BCEM CTYIEHIM, TUCCOLMALlEN aHMOHA IIPeHe0peyb.

OTBeT naiTe ¢ TOYHOCTHIO A0 IIEJIOTO YKCa.

IIpaBuiIbHBIH OTBeT: 2.

15. Kakoii ra3 (KOTOphI OCTaeTcs razoM M IpH H.y.) MOJy4daeTcs NpU KUISYEHUH CEphl B
KOHIICHTPUPOBAaHHOU cepHoi kucnote? OTBET AaiTe B BUJIE XUMHUUECKOH (hOPMYJIBI.
BapuanTtsl oTBeToB: H2, O2, H2S, SO7, H20.



16. Umerotcs pactBopsl ¢ pH = 7 u pH = 4. Bo ckoyibko pa3 KOHIIEHTpAIKs HOHOB BOJOPOa BO BTOPOM
pacTBope O0JbIle, 4eM B IEPBOM?
BapuanTsl orBeToB: 3, 10, 100, 1000.

17. B KaKuXx yCIOBUSIX U3 CIECAYIOMIMX PEaKIHii aMMHaK HPOSBIISAET CBOMCTBA KUCIIOTHI COTJIACHO TEOPHH
Bbpéncrena-Jloypu?

a) 2NHs = N2 + 3Hz;

b) NHz + H20 = NH4" + OH;

¢) NHs3 + Li>O = LiOH + LiNH;

d) NHs + H3O" = NH4" + H20.

18. Kakue u3 cieayromux MPUMEPOB IMOITBEPXKAAOT yTBepkIAcHHEe: «Eciau uis BOAHOTO pacTBOpa
HEKOTOpO# conu ompezencHa BeawuuHa PH = 7.0, To emie 3TO He O3HAYaeT, YTO JAaHHAS COJb HE
MOJIBEPTacTCs THIPOIIA3Y»

PacTtBopsI:

a) XJIOpH/Ia HATpHs (KOMHATHAsI TEMITEPaTypa);

b) aneraTra aMMoHHs (KoOMHaTHAas Temmeparypa; Ka osoc)= 1,7-107°, Ky (25°c)= 1,7-107);
C) HUTpPHTA HATpHs (KOMHATHAs TeMrepatypa, Ka s -c)= 5,0-107);

d) uutputa narpus (90 °C, K 90 °c) = 5,4-107%);

e) xnopuza metunammonust [CHaNH3]CI (Kb (25 -c) = 4,4-107%);

f) HacbimeHnnbli pacTeop cyabpuaa prytu (11) (IMPHgs (25 °c) = 1-107°0)
JlaBiieHue, IPY KOTOPOM HAXOMIATCsA pacTBOPHI Besje cranaaptHoe (1 atm).

19. Kakue KOMIUIEKCHBIC (KOOPJMHAIIMOHHBIC) COCAWHEHHSI W3 CIEAYIONIEr0 CIHCKa HE MOTYT
cymectBoBaTh corinacHo MBC.

a) K[BF4];

b) K3[BFs];
c) K[AICl4];
d) Ks[AlFs];

e) [La(OH2)9]Cls;

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

h) [Li(OH2)4]CI

20. Kakast u3 CJIEIyIOIHUX T€OMETPUUIECKUX (PUTyp B HAHOOIBINECH CTEMEHU MOIXOTUT IS OMHCAHUS
MIPOCTPAHCTBEHHOTO CTPOEHUS MOJIEKYJIBI opTodochopHOr KHCIOThI H3PO4?

a) KpyT

b) OKPY>KHOCTB

C) TeTpa’ap

d) Ky0

e) KBajpar

f) IPSIMOYTOJIBHHUK
)] Tpanenus

21. Ot KakuX U3 CICIYIOUIMX BEJIMYMH 3aBUCUT BEJIMYMHA KOHCTAHTHI HecToikocTH noHa [CuFs]™?

a) — OT KOHIIEHTpAIHil HOHOB F,

b) — OT KOHIIeHTpanuii noHoB Cu?*,

C) — OT KOHIIEHTpPAIUU TPOTHBOHOHOB K*
d) — OT TeMIepaTyphbl.

e) — OT KOHIeHTparwmii noHoB CU™.

22. Kakoe u3 cleqyrlomux KOMIUIEKCHBIX (KOOpAMHAIIMOHHBIX) COEIWHEHUH MOJKHO OBbITh Hambosee
MIPOYHBIM COTJIACHO TPEJCTABICHUSM TEOPUHU KPUCTAJUTMYECKOTO TIOJIS.



a) Kz[FeCl4];

b) K2[MnCla];

c) Ks[FeCls];

d) K4[Mn(CN)e];

&)  Ka[Fe(CN)s]:

f) Ks[Fe(CN)s]

g)  Ka[Co(CN)e];

h) K3[Co(CN)s].

Homnel CI™ 1 CN™ 171 IpHMBEICHHBIX COEIMHEHMUI — IMTaH bl CIA00T0 U CUIBHOTO HOJIS COOTBETCTBEHHO.

23. Kakoe W3 cienyronmx KOMIUICKCHBIX (KOOPJIMHAIMOHHBIX) COCTUHCHUN OKAa3bIBAETCS OECI[BETHBIM
COTJIACHO MPEJCTABICHUAM TEOPUHU KPUCTAIIMYECKOTO MOJIS.

a) Kz[FeCl4];

b) K2[TiCls];
c) K3[TiCle];
d) Ka[TiCle];

e) K3[CuCl];
f) K2[CuCl4]
)] Ks[CuFe];
h) K2[ZnCl4].

24. Onpenenute TUNOIbHBIM MOMEHT MOJIEKYJIbI TpUXjiopuaa 0opa. OTBET OKPYIJIUTE [0 LEJIOro YKCa.
IpaBuabnblii oTBet: 0.

25. IlpomomkuTre ypaBHEHHS CIEAYIOMUX peakiuil. [Ipyn HeoOXouMoCcTH HCToNb3yiTe 3HaK «+». [lepen
U TOCIe 3TOrO 3HaKa MCIOJb3yiTe mpobensl. CrexuomeTpuueckue Kod(p(UIMEHThl HCIONb3yHTE, HE
pazzesnsisi mpoOeoM MOCIEAYIONYI0 XUMUYECKYIO POpMyITy

K20 +H20 —> ... ; KH+ H20 — ...

IIpaBWJIbHBIN 0TBETHI:
K20 + H20 —» 2KOH

KH + H20 — KOH + H;

26. Kakue u3 cineayromnmx KUCIOPOIHBIX COSAMHEHUN HEMb3s CUNTATh OKCHIaMU?
KOH, Ca0, SnO2, MnO2, BaO,, KO3, RbO,, Na:Og, Li20, OF, Cl20, Os.

27. Korma paccMaTpuBarOT MpeebHOE SBJICHHE KPHUOCKOIHH, TO TOBOPAT O TEMIIEpaType Hadaaa
kpuctaymzanuu. Kakyro ¢asy (¢dasbr) mpenctaBisitoT coO00i 3TH TepBhle 00pa3yIONMUECcs KPUCTAIIIBI?
OTBeT BBIOPATH M3 MPEAJIOKEHHOTO CITUCKA.

a) — (ha3y npaKkTHYECKH YMCTOr0 3aKPUCTAIN30BABIIETOCS pacTBOpuTEs A;

b) — da3y nmpumecu B (1B.);

c) — cmech A (1B.) + B (TB.)

d) — TBepayto a3y mpoMeKyTOUHOTO coenuHeHust AxBy.

28. JlobGaBrenneM Kakoro (Kakux) BEMIECTB MOKHO YCTPAHUTH OOIILYIO KECTKOCTh BOIBI?

a) — HCl;

b) — MgClz;

€) — NasPOy;
d) - COg;

e) — Na.COs;
f) NaCl + NHs;

g) - 9ATA + NHs.



29. Kakue W3 CIEAyIONMX COCAMHCHHH HE XapaKTEePHbI Il KPEMHHsS TPH YCIOBHSX, OJMM3KHX K
nabopaTOpHBIM?

@) — aHAJIOTH TPEACTbHBIX YIIIEBOAOPOAOB psifa SinHzn+2;

b) — aHanory MUKIMYECKUX YIIIEBOAOPOAOB psiaa SinHan;

C) — anazor Terpaxiopmerana SiCls;

d) — ananoru 3THiIeHOBOTO psiaa SinHzn;

€) — aHAJIOTH APOMATHYECKHX YIJIeBOI0POI0B.

30. M3BecTHO, YTO Ta3000pa3HBI XJIOPOBOAOPOJ] MOXKHO IOJNYyYUTh, NEHCTBYS KOHLIEHTPUPOBAHHOMN
CEpHOI KHCIIOTOM Ha XJIOpUA HATpus. MOXKHO JIU TaKUM CIIOCOOOM MOJYyYUTh MOAOBOAOPO] (3aMEHUB

NaCl na KI1)? A ¢propoBonopon (3amenuB NaCl na KF)?

Bapl/laHTLI OTBETOB: 14, [1a, Aa, HET, HEeT, 14, HCT, HET.

31. He MMOJIB3YyACh CIIPAaBOYHHUKOM BLI6epI/ITC H3 CICAYIOHICIO CIIMCKAa TpHU MOJICKYJIbI, JJISI KOTOPBIX
CTaHJapTHas SHTAJIbIIHA (ArHo(298 K)) pPCaKnuun pacnajia Ha aTOMEI SABJISACTCA MaKCHMAaJIbHOI.

Naz, Li2, LiH, CO, S2, P2, N2, Ha, F2, BrCl.

32. HeOomnpI10e KOJIMYECTBO OKCHJA KalbLMs MOJHOCTHIO PACTBOPUIIM B 3HAYUTEIHHOM O00BEME BOJIBI.
Yepe3 pactBop Havaiau 0apOOTHUpOBaTh (TPOIYyCKaTh) CEPHUCTBIM ra3. PacTBop moMyTHen W cTan
HENPO3payHbIM BCJIEACTBHE OOpa30BaHUS MalOpacTBOPUMOI conu. OJHAKO, O Mepe JalbHEHIIero
MPOIYCKaHUs 3TOTO ra3a, PaCTBOP CHOBA CTaJ MTPO3PAYHBIM.

Kakoe BerecTBo (3amiMcaHHOe B MOJICKYJISIPHOM BHJie) oOpa3oBaiock? Kakol npyroii U3BECTHBIN Ta3 Bel
ObI ce0s B TaHHOH CHCTEME aHAJIOTUYHO CEPHUCTOMY?

JlaiiTe 1Ba IOCIIEIOBATEIBHBIX COOTBETCTBYIOLIMX OTBETA Yepe3 3aIATyIO0 (C MpoOeIoM TOCIIe 3amsTomn).

IpaBuabneiii otBet: Ca(HSO3)2, CO2

33. Kakue u3 cienyronmx OKCUJI0B PACTBOPSIFOTCS B BOJIE C 00OpPa30BaHUEM TUITUYHBIX KHCIIOT?
SOy, CrO, Cr203, CrO3, MnO, Mn304, MnO2, Mn207, Fe304, Fe20s.

34. Marnwii cropaet Ha Bo3ayxe. Ecnu 00paboTaTh IpOAYKT CropaHusi HEOOIBIINM KOJTUYECTBOM BOJIHI,
TO MOSIBUTCS CHJIbHBIIN XapaKTepHBIH 3amax.
Kakum coenuaerreM o0yciioBieH 3ToT 3amax? Jlalite oTBeT B BUE JOPMYITBI STOTO BEIIECTRA.

IIpaBuabHblii oTBeT: NH3

35. Kakuie U3 Cleayronmx COeMHEHNI Cephl WK CeJleHa TOMOJIECMUYECKUE CBSI3H (T.€. CBS3H, TJIC aTOM
XaJbKOT€HA CBSA3aH XOTs ObI C €Ille OJJHUM aTOMOM XaJbKOreHa)?

a) — Na2S207;

b) — H2S20s,

C) — cepa pomOunYecKasi;

d) — Seg (kpacHbIii cesieH)

e) — NaxS20s3;

) — NaxS40es;

g) — Na2SeOa.



20.2. NpomexyToyHan atrecrauus

[IpomexxyTounas aTTecTanus MO JUCHUIUINHE OCYIIECTBIAETCH C MOMOIIBIO CJETYIONIAX OIEHOYHbIX
CPEeACTB:
1. axzamenayuonnsvie KUM (3x3amen — B 1 u 2 cemecTpax);

2. KypcoBble pa0doThbl, BEIOpaHHbIE W3 TPUIIATAEMOTO HIDKE CIUcKa. KakapIM CTymeHTOM BhIOMpaeTcss OofHa
paboTa; mocie ee BBHIIOJHEHHS B TEUEHHE BTOPOTO CEMECTpa MPOU3BOAMTCA €€ 3alluTa. 3alluTa COCTOUT M3
JOKJIala O BBIMOJIHEHHOW paboTe (IKCIIEPUMEHTE M ero pe3ysibTarax), a TakKe W3 OTBETOB CTY/JCHTA Ha
BOMPOCH! MTPUEMHON KOMHCCHU WM NMPUHUMAIONIETO aTTeCTalHio HpernojaaBatenss. HeoOXoqumbIM yciioBUEM
JIOIyCKa CTYJAEHTa K 3allUTe SBISIETCA PYKOIHUCH, opOpMIIeHHas C y4eToM (PaKyJIbTETCKHX METOJUYECKUX
pEKOMEHAAIUH.

Mpumepbl ak3amMmeHauUMoHHbIX KUM

1 cemecTp «YTBEPXIAIO»
3aBeAylomunii kKadeapoii o0mmell 1 HeOpraHUIeCKOH XUMHUH
IL.X.H. ipod. B.H. Cemenon

Hanpasisienne noarorosku / cneuuansHocts 04.03.01. Xumus

JucuuminHa HEOpraHuyeckast XUMUs
®opma 00yueHUsA ouHas

Bun xoHTpoOAn 9K3aMeH, 1 cemecTp
Bua arrecranun MIPOMEKYTOUHAS

KoHTposbHo-u3MepuTebHbINH MaTepuaa Ned

1. Xumunyeckass kuHeTuka. dopmanbHass KHHETHKA M yY€HHE O MEXaHM3MaX XMMHYeCKHX peakuuid. CkopocTh
XMUMUYECKOM PeakUuu: CPeIHsII U HICTUHHAS (MTHOBEHHAS).

2. CouH u cnuHOBoe KBaHToBOe uucio. [Ipunnun Ilaymu. MHorosnekTpoHHble aToMbl. [IpaBuia 3amoiaHeHUs
aTOMHBIX opOuTaneil, npaBuia ['yama m KieukoBckoro. OCOOSHHOCTH TOBEIEHHS BBICIINX SHEPreTUYECKHX
YPOBHEHN TSXKEIbIX 3JIEMEHTOB.

IIpenonaBarens: A 1O. 3aBpaxHOB

2 cemecTp «YTBEPXIAIO»
3aBenyroIui Kadeapoit o01ei 1 HeOpraHUIeCKOH XUMUHU
JL.X.H. Ipod. B.H. Cemenos

Hanpagaenne noaroroBku / cnenuaiabHocTh 04.03.01. Xumus

Jucommimaa HEOpraHnveckast XuMus
dopma 00y4eHHA OYHas

Buj xonTpoas 9K3aMEH

Bun arrecranmu MIPOMEKYTOYHAs

KontponasHo-u3Mepurenbubii MaTepuan Ne 20

1. OkuCINTENHHO-BOCCTAHOBHUTEIBHBIE PEAKIHUHA. Peaknnu ¢ y4acTHEM 3IIEKTPOJOB. DIIEKTPOJHBIN MOTEHITHAIL.
Boopoasslii 2JIEKTPOA U €ro yCTPOUCTBO.

2. bunapubsie coeauHeHus. OKCHUIBI KaK XapakTepucTHdeckue coeauHeHus. CpaBHEHHE (QHU3HUYCCKHUX |
XUMHYECKUX CBOWCTB BBICIINX OKCHIOB MPU M3MEHCHHHU TOPSIKOBOTO HOMepa dyeMeHTa. Hanpumep, cpaBHEHHE
CBOICTB B pany
Na,O, MgO, Al,O3, SiO,, P,0s, SOz u C1,07 (okeuast anemenToB ouoro nepuoaa I1C) uiu B psixy CO2, SiOy, ...,
PbO; (oxcuapl snementoB oxHol rpymmsl [1C).

3. Cepa. Amnorponus u monuMopdusM cepsl. Pa3oBast quarpamMma cepbl. BonopoHbie coeMHeHns: cepOBOIOPO
U CyNb(aHbl.

IIpenomaBarens: A 1O. 3aBpaxHOB



Tpe6OBaHI/IF| K BbINMOJTHEHWUIO 3aaHuUN, LWKanbl 1 Kputepunm oueHnBaHUA

[ns oueHuBaHWsi pe3ynbTaToB OOy4YeHMs Ha 3K3aMeHe WCMOoMNb3ylTCa crneaylwme

nokasaTtenn:

- BNafeHue MNOHATMMHBbIM annapaTtoM Kak oOLwen, Tak W HEeopraHM4yeckom XnumMum

(TeOpeTW-IeCKI/IMM OCHOBaMu ﬂ,VICLI,I/II'IJ'II/IHbI),

- CNOCOBOHOCTb WNNOCTPUPOBATL OTBET NpuUMepamu, akTamu, OaHHbIMU Hay4HbIX

nccnegoBaHun,

- NMPUMEHATb TeopeTU4eCkme 3HaHUA ONnd peleHUnA npakTtu4ecKknx 3agad rno tTemam,

npuBedeHHbIM B M. 19.

- 3HaHMe COoBpeMeHHOro cyHaameHTa B 06/1acTu HeopraHM4Yeckom XUMUKU U NOCNEeOHUX

JOCTUXEHUIN B 3TOW 00nacTu XMmMnn.

KpI/ITepVII/I OLIEHMBaHMWS KOMMNETEHUMI

YpoBeHb
chopmMmnpoBaHH
oCcTn
KOMMeTEeHL NI

LLIkana oueHokK

lNonHoe  cooTBeTCTBME obyvatouieroca  BCeM
NepeYnCneHHbIM KpUTEPUSAM.

Ob6yvarowmnca B MNOnNHOM  Mepe BrageeT  MNOHATUAHBIM
annapaTomM ob6LLen N HeoPraHN4YeCcKoON XUMUN (TeopeTUYEeCKUMU
OCHOBaMW AUCUMMNAMHBI), CnOocoBeH  WMNNICTpUpoBaTb OTBET
npumepamn, aktamn, LaHHbIMM Hay4HbIX WUCCNeLOoBaHUMN,
NPUMEHNATb TEOPEeTUYECKNE 3HAHUSA AN PeLUeHUs NpakTU4ecKnx
3agady uM3 obnactu OcHOB oOLen XuMuu, a Takke 3agad
HEOpraHM4yeckoro CcuHTesa U OueHkn 06a3oBbIX CBOWCTB

HeopraHM4YeCcKknx CoeauHEHUN.

oTBeTa

MNoBbILLIEHHbIN
YPOBEHb

OTnunyHo

OtBert Ha KOHTpOJ'IbHO-VISMepI/ITeJ'IbeII7I maTtepunan He
cooTBeTCTBYyEeT OAHOMY U3 MNepevHnCneHHbIX nokasartenen, Ho
o6yqarou.|,vu7|0ﬂ OaeT npaBuiibHble OTBETbl HA AOONOJTHUTEIIbHbIE
BOMPOCHI. HepocTtaTouHo OEMOHCTPpUpyeT yMeHUe NpPpUMEeHATb
TeopeTnyeckne 3HaHNA and peweHunsA CUTYaUMNOHHbIX
NpakTn4ecKmnx 3agau.

BasoBbin
YpPOBEHb

Xopoulo

OTtBeT Ha  KOHTPOSIbHO-U3MEPUTENbHLIN ~ MaTepuan  He
COOTBETCTBYET OABYM U3 NepeyvncrieHHbIX nokasaTtenen. 3HaHue
OCHOBHOIO y4yebHoro mMartepuana, npeaycMOTPEHHOrO
nporpamMmmMon; OTBET HEMOSHbIN, 6e3 0060CHOBaHMIA, 06 BACHEHUNA,
C owwunbkamn, KOTOpble YCTPaAHAKTCA MO OOMNOSHUTEMbHbLIM
BOMpocam npenogasaTtens.

NoporoBbin
YpPOBEHb

Yaoosnetsopute
NbHO

OTBET Ha  KOHTPONbHO-U3MEPUTENbHBLIM ~ MaTepuan  He
COOTBETCTBYET NMOObIM TPEM U3 NePEYNCNEHHbIX MOKa3aTenen.
3HaHus  HecucTemaTuyeckue, OTPbIBOYHbIE; B OTBeETax
AonyuleHsl rpybbie, npuHUMNUanbHble OLIMOKW, KOTOpble He
YCTPaHSIlOTCA Nocrne HaBoAsiLMX BONPOCOB NpenogaBaTens.

HeynosneTtsop
NTENbLHO

3adaHus npusedeHHbIX 8 3aKno4YumernbHou Yacmu pasdena 20.1 mecmos
peKkomeHOyromcs K UCrob308aHU0 rpu rposedeHuu duasHocmuyeckux pabom c¢ yesbto
OUEHKU 0CMamoYHbIX 3HaHUUl Mo pe3yrbmamam 0C80eHUST daHHOU OUCYUINIUHbI




TpeboBaHWsi K BbINOMHEHWIO 3afjaHWIA, LWKarbl U KPUTEPUM OLIEHUBAHUSA ONS NPOMEXYTOYHOM
aTTecTauun: oueHuBaHue KypcoBomn paboThbl

IOna oueHuBaHWSa pes3ynbTaToB 0Oy4YeHWs Mpu oueHusaHuu Kypcoeol pabomsbli
MCNONb3YITCA crieayroLmne nokasaTenu:

- YMEHME NNaHMpoBaTh SKCNEPUMEHT MO 3a4aHHON TEME;

- BNageHne TeXHWKON 3KCNepumeHTa U CNOCOBHOCTbIO ee NMPUMEHUTL AN OOCTUXKEHUS
pe3ynbTaToB Mo BbIOpaHHOM TemMe

- CNOCOBHOCTbL rpaMmoTHOM 0BpaboTkM (B TOM 4ucre, U Matematuyeckon obpaboTku)
NONYYEHHbIX pe3ynbTaTos,

- YMEHME WU3MNOXUTb MOMyYeHHble pe3ynbTaTbl Kak B BUAe pykonucu (odopmMieHHOM
cornacHo akynbTeTCKuM TpeboBaHUAM), Tak U B BUAE YCTHOrO Aoknaga, UisoCTpUpoBaHHOIo
KOMMNbIOTEPHON Npe3eHTaumnen,

- BNaZeHne rpaMoTHOM peYbio cneunanmcTa B 0611act HeopraHM4yeCcKom XMmnm,

- CMNOCOBHOCTb rPamMOTHO OTBeYaTb Ha BOMPOCbI WU BECTU KOPPEKTHYH HayYHYH
ANCKYCCUIO Npu 00CyXaeHnn pesynbTaTtoB padoThbl.

Tembl KypcoBbix paboT BbIOMpalTca U3 crnegylowero nNPUMEPHOro Crnmcka, KOTOpPbIN
MOXeT ObITb paclwmpeH nNo uHMUMATUBE KypaTtopa wnu ctygeHta (npu obsasaTenibHoM
corrnacoBaHuu € KypaTopom).

1. WccnepoBaHue paBHoBecusi anccoumnauun. OnpeneneHne pKa cnabon KMCnoTbl.
(Uenb paboTbl: onpegennTb KOHCTaHTy AMccouMauum  KMCNOTHO-OCHOBHOMO
NMHOMKaTopa B BOAHOM pacTBope.)

2. CnekTpoOoTOMETpUYECKOE UCCMeaoBaHNe KUHETUKU peakuuu  pasrfoXeHus
TUOCEPHOWN KUCIOThI

3. NccnepoBaHne paBHOBECUSA MexXOy XMOPUAHO-aNKOronATHbIM M rmapaTHbIM
Komnnekcamu kobanobTa (Il) B BOOHO-CNIMPTOBOM pacTBope

4. KuHeTuka peakumm BOCCTaHOBMEHUSA MOAAT-UOHA rMAPOCYb(PUT-MOHOM B BOOHOM
pacTtBope (peakums JlaHgonbTa)

5. CuHTe3 okcanaTHbix komnnekcoB xenesa (lll) u kobanbta (Ill) n un3yveHune
KMHEeTUKM UX pacnaga B BOOHOM pacTBope

CUHTE3 aMMUHO-XNOPUAHbIX KoMnnekcoB kobanbTa (l11)
KomnnekcoobpasoBaHue MOHOB antoMUHNSI C OPraHUYECKUMW NMraHaamm

XNMUYECKUI ra3oBbI TPAHCNOPT rannuns

© ® N O

Mony4eHuve n pasgeneHne coeanHeEHUN NTaHTaHOMO0B

10.CuHTeE3 TeTpaxnopuga onosa

11.CuHTeE3 xnopmaos noga

12.CunHTE3 XNopuaoB cepbl

13.PaccnoeHue B cucteme «Boga — M30nponaHon — TeTpaxnopua yrnepogar

OnncaHue paboT, BKMYas pekoMeHOauuuM Mo TEXHUKE XUMWUYECKMX SKCMEPUMEHTOB,
npuBoauTCS B cneayowem y4e6HoM nocobum — npakTukyme.

HaymoB A. B., 3aBpaxHoB A. [O. lNpakTnukym no HeopraHuyeckon xummn. MN3bpaHHble
paboTbl: Yueb. nocobue onga By3os. — BopoHex: M3g. gom BopoHexck. yH-Ta, 2023. — 104 c.



KpI/ITepVII/I OLIEHMBaHMWS KOMMNEeTEeHUMN

YpoBeHb
cchopmupoBaHH
oCcTU
KoMnNeTeHLUWI

LLIkana oueHok

MonHoe  cooTBeTCTBUE
nepeyYncneHHbIM KpUTEpPUAM:
- obyyvarowmnca B NosIHONM Mepe MPOAEMOHCTPMpOBArN yMeHue
nnaHMpoBaTh AKCNEPUMEHT No 3aJaHHON TeME;

- B XO4€ 3KcnepumeHTansHon paboTtel nog HabnwoaeHem
KypaTtopa nokasan Heobxoanmoe BnageHue TEXHUKON
3KCMepuMeHTa 1 CNOCOBHOCTLIO ee NPUMEHUTb ANt LOCTMKEHUS
pe3ynbTaToB MO BbiGpaHHON TeMe

- noATBEPANN CNOCOBHOCTL rpamMoTHOM 06paboTkM (B TOM
yucne, n mateMartmyeckon oopaboTku) NoNyyYeHHbIX
pe3ynbLTaToB,

- MOSTHO U3NOXWUN pe3ynbTaTbl paboTbl B BUAE pyKonucu
(ochbopmnieHHon cornacHo dakynbTeTCKUM TpeboBaHuaAM),
COCTaBUIT KOMMNbIOTEPHYHO NPE3eHTaUno CBOEro AoKNaaa,

- Ha caMOM JoKnaze NpoaeMOHCTpPUpoBan BnageHne
rPaMOTHON peybto cneumanmcTa B 06ractm HeopraHM4eCckon
XUMUN,

- F[PaMOTHO OTBEeYan Ha Bonpocbl KOMUCCUM (Mnn
NpVYHUMAaloLLLEro npenoaasaTens),

- BEJ1 KOPPEKTHYIO Hay4HYO AMCKYCCUIO NPy 06CyKaeHnn
pesynbTaToB paboTbl.

oTBEeTa o6yt-|a+ou_teroc;| BCEM

lMNoBbILIEHHbIN
YPOBEHb

OTnunyHo

3awmTa KypcoBoi paboTbl HE COOTBETCTBOBaNa OOHOMY W3
NMepeyvncneHHblx rnokasatenen, Ho obyvawowwminca agaean
npaBuibHble OTBETbI Ha AOMOMHUTESNbHbIE BOMPOChl. CTyaoeHT
HeJOCTaTOMHO MNPOAEMOHCTPMpPOBaN CnocoOOHOCTb B YCTHOM
N3NOXeHMM mMaTepuana (BpeMss OT BpeMeHM Mnosib3oBarics
KOHCMEKTOM KypcoBoWn paboThl).

BasoBbin
YpOBEHb

Xopoulo

OTBET Ha  KOHTPONIbHO-U3MEPUTENbHbLIA ~ MaTepuan  He
COOTBETCTBYET ABYM M3 NEpeyvUCeHHbIX nokasatenen. 3HaHve
OCHOBHOIO Martepuana KypcoBoW paboTbl ObiNo B npeagenax
npeaycMOTPEHHOro NPOrpamMmMon; HO OTBET Obin HenonHbIn, 6e3
060OCHOBaHUN, o6BbACHEeHUN, o} oLumdKamu, KoTopble
YyCTPaHAITCA N0 AONONHUTENBHBIM BONpOcaM npenoaasaTtens.
Cnabo passutas peyb. MaTtepuan 6onbluyl0 4YacTb BPEMEHM
3a4MTbIBaNCs No KOHCMNEKTY.

NoporoBbin
YpPOBEHb

Ypoosnetsopute
NbHO

OTBEeT Ha  KOHTPONbHO-U3MEPUTENbHbIM ~ MaTepuan  He
COOTBETCTBYET NOOLIM TPEM U3 NEPEYUNCIIEHHbIX NOKa3aTenen.
3HaHMA  HecucTemaTuyeckue, OTPbIBOYHbIE; B  OTBeTax
gonyuwieHbl rpybble, npuHUMNManbHble OLWMWOKKN, KOTOpble He
YCTPaHSIlOTCA Nocrne HaBoAsILLMX BONPOCOB NpenogasaTensi.
OTtcytcTBME XOTA Obl OQHOTO U3 CrneaylLwmx HeobxoanmblX
yCnoBuir JONyCKa K 3awuTe:

1. OTcyTCcTBME pe3ynbTaToB padoThl.

2. HenpepocTtaBneHne ohOpMNEHHOro pyKOMMCHOMo TEKCTa

3. OTcyTecTBME Ghanna KOMMbLITEPHON Npe3eHTaunn.
(MocnepHee TpeboBaHMe He 4BNAeTca 00s3aTeNbHbIM OIS
NPENMYLLLECTBEHHO TEOPETMYECKUX TEM KYPCOBbIX paboT.)

HeynosneTtsop
UTENbHO
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JUCT COTJIACOBAHUM

PABOYAS ITIPOTPAMMA YYEBHOM JUCLIUITIIVHBI

HanpasieHue/cniennajbHOCTD:

Jucuunianna

IMpoduiab moAroTOBKH
04.03.01 «Xumuga»

®opma o0yueHHs:

Yy4eOHblil roj;

04.05.01- Xumus

JTHEBHOE OYHOE 00yUeHue

2025-2026

b1.0.10 — Heopranuueckas XumMust

OTBeTCTBEHHBIH UCIOJHUTED:

3aBenytromuit kadeapoit OOMIeH 1 HeOpraHNIECKOH XUMUN

HUcnoanurenn:

[Ipodeccop kadeaps! 00mIel 1 HEOPraHUIECKONH XUMHUHU

10.04.2025

COTI'JTACOBAHO
Kyparop OOII BIIO

1o HaHpaBHeHI/IIO/ CIICINaJIbHOCTHU

3aB.otnenom obcyxuBanus 3HB

npod. Cemenon B.H.

I.X.H. 3aBpaxkHoB A.IO.

20

pacuugposxa noonucu
20

pacuugposxa noonucu

MNporpamma pekomeHgosaHa HMC xumuyeckoro dakynbteTta ot 22.05.2025 npotokon Ne 10-05




