MMHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA3BOBAHMS POCCUMCKOI ®EEPALINA
MUHHUCTEPCTBO OBPASOBAHMS U HAVKU PECITYBJIMKU TAKUKUCTAH
MEXT'OCYJAPCTBEHHOE OBPA30OBATEJIbHOE VUPEX/IEHUE
BBICIIIEI'O OBPA30OBAHUS
«POCCHUNCKO-TAPKUKCKUI (CJIABIHCKUI) YHUBEPCUTET»

EcrecTBeHHOHAY4YHbIIl (pakyabTET

HAaumeHosaHue qbaKyﬂbmema

Kadenpa xumun 1 6HOIOTHH

HaumMeHoB8aHue Kaghedpvl

«YTBEPXIAKO»
3aB. kaenpoii XUMUU ¥ OUOJIOTHH

«28» aprycra 2024 r.
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bepaues A.D.

®OH/I OHEHOYHBIX CPEACTB
0 y4eOHOU AUCIUTUTHHE
«Heoprannveckasi XuMHsD)
Hanpagsjenne moarorosku-04.03.01 «Xumus»
[Tpodunb noaroroBku — «OO01IAS XUMUSD)
dopma MOATOTOBKH - OYHast

YpoBeHb NOATOTOBKY - OaKanaBpHat

Hymran6e 2024 r.






IHACIIOPT ®OHJIA OIIEHOYHBIX CPEJICTB
o pucrtuniude: Heopranuyeckas XuMus

OneHouHbIE CpeCTBA

Ne Kon-Bo Hpyrue
. KOHTPOIHpYEMBIE pasieibl, TeMbl dopmupyembie WHaukaTopsl JOCTHXKEHUS TECTOBBIX | OLEHOUYHBIE
KOMIIETEHINH KOMIIETEeHIIUU sananuit/ cpeicTsa
u BOIIPOCOB
K 3a4eTy Bun
9K3aMeHY
Beenenne. OCHOBHBIC TOHATUS XUMUHI OIIK-1 Cnoco6en | M.OTIK-1.1.
IIpenmer u 3amauM XUMHUH, €€ MECTO CpeAM | aHanu3upoBaTh U | CucreMaTH3upyeT u
JpyTuX HayK. MecTo HeopraHM4ecKoil XMMMU | HHTEPIPETUPOBAT | aHAIU3UPYET pe3yJIbTaThl
B cucreme XUMHYECKUX HayK. | b pe3yabTaThl | XMMUYECKHUX SKCIEPUMEHTOB, Onpoc.
Knaccudukanus HEOPraHMYECKUX | XMMUYECKHX HaOMIOZICHUH, H3MepeHHuid, a 10 Samura
1. | coenuHeHnit Ha OKCUIIBI, THAPOKCHIBL U COJIH. | SKCIEPHMEHTOB, TaKKe pPE3yJbTaThl PacdeTOB
AToMHO-MOTNeKysipHOe ydueHue. IlonsTie o | HaOMIOmeHWT W | CBOMCTB BELIECTB u pedepata
CTPYKTYPHOH OpraHU3alllH BEIIECTB. U3MEpEHUH MaTepuaaoB Jloknan
N.OIIK-1.2. [pemmaraer
MHTEPIPETALHNIO PE3yIHTATOB
COOCTBEHHBIX 3KCIEPUMEHTOB
Pannue monenu cTpoeHus artoma (MOJleJIL u PacYeTHO-TEOPETUUECKUX
arToMa 110 TOMCOHy, MOACJIb aroMa 110 paGOT C UCIIOJIL30BaAHUEM Ol‘[pOC.
Pesepdopny). Ctpoenne aroma Bogoposa Io TEOPETUYECKUX OCHOB
Bbopy. Ilocrynatet bopa. [ocromHctBa u TPAIAMIMOHHBIX M  HOBBIX 10 3ammra
2. | memocratkum Mognenu bopa. CospemeHHBIE pa3enoB XUMHU pedepara
MpEACTAaBICHUsS O IIOBEICHUM DJIEKTPOHA B N.OIIK-1.3. ®opmymupyet
atome. KopmyckynsipHO-BOJIHOBOH Iyalin3m 3aKIFOYEHHS U BBIBOIBI [0 Jokman
MHUKpPOYACTHI, ypaBHEHHE Jna¢  bpoims. pesylIbTaTaM aHau3a
[Tpunnmn HeonpenenenHoctu [ eizendepra. JIMTepaTyPHBIX JAHHBIX,
BzaumopeiictBue aTOMOB. [Ipruunb COGCTBEHHEIX
oOpa3oBaHus XHMHYeckoll cBsa3u. Ilpupona KCTIEPHMEHTATBHBIX 1
XUMH4YecKol cBsa3u. KoBaneHTHBII MeTon
onMcaHus Xxumuueckou cBsa3u. IlossspHas u pacquHO-TeopeTn:{ eernx Ormpoc
HETIoNIApHas KOBaJIEHTHas CBI3b. OOMEHHBIN paooT xumieckoit .
3 |1 JOHOPHO-aKIIENTOPHBIH MEXaHU3MBI HalpaBJICHHOCTH 10 3amura
" | oOpasoBaHus KoBaleHTHOI cBsi3i. OcHoBHBIC | OIIK-2 CniocoGeH | |1 OMIK-2.1.  PaGoraer ¢ pedepata
HOJIOXKEHHUs METOJa BaJleHTHBIX  CBA3eil | mposoauTh C | XUMHYECKMMHU BEIECTBAMHU C
(MBCO). CummeTpuvHas U | cOOIOICHUEM COBMIOZICHAEM HOPM TEXHUKH Hoxmaz
aHTHCHMMETPUYHAs ~ BONHOBas  QYHKUMS | HOPM  TEXHHKH | GesomacHOCTH
MOJIEKYJIBl BOAOpOJa. THWIIBI KOBAIEHTHBIX | 0€30IaCHOCTH N.OIK-2.2. Cunresupyer
cBsizel (G-, - U O-CBSI3M) XUMHYECKHH BemlecTBA M MaTepHAHI
TepMonnHaMKKa Kak HayKa. 3HepreTI:1quI<I/Ie 9KCIEPUMEHT, pasHoii TIPHPOJIBI ¢ Ompoc.
XapaKTEPUCTHKN XUMHUYECKUX PEaKUui. DK30- | BKIKOYASL CHHTES, | yenonp30BaHMeM MMEIOIIHXCS
u oHAoTepMmuueckue peaknun. OCHOBHBIE | aHAM3, U3y4CHHE METOIHK 3amura
MOHSTHST TEPMOJUHAMUKH: cHcTeMa, (asza, | CTPYKTYpPhI U | N.OIK-2.3. TpoBoUT pedepara
4 rmapaMeTphl COCTOSIHMS, ypaBHEHHE | CBOMCTB BCIIICCTB CTAHJAPTHBIE OIEPaIfH  JUIs 10 Joknan
COCTOSIHUS, (PYHKITMH COCTOSIHHS. BHYTpeHH:s | ¥ MaTCpHaIOB, ONpEeNeHs XHMHYECKOTo 1
SHEprus CUCTEMBI. IlepBoe HayaJio | UCCIIEJOBaHKE (ha30BOTO COCTABA BEIECTB H
TepMoAnHaMUKH. [IpeBpalneHuss SHepruu M | MPOIECCOB € HX
MaTepHaJIOB HA UX OCHOBE
paboTel B  M30XOPHO-MU30TEPMHUYECKUX U | YIaCTHEM
M300apHO-N30TEPMHUUYECKHUX MIPOLECCaX. N.OTIK-2.4. Hccnenyer
IIpenmer xumuueckod kuHeTHKU. CKOpPOCTH CBONCTBA BeIeCTB u Omnpoc.
XMUMHYECKMX  peakuuid (Ha  MHKpo- H MATEPHATIOB c 3
5 MaKpOypoBHE, B TOMO- U TETEpPOTE€HHBIX HCTIONE30BAHMEM  CEpHIHOTO 10 amura
" | cucremax, UICTUHHOE (MTHOBEHHOE) M CpEHee pedepara
3Ha4YeHHEe CKOpOcTH). DaKTOPHI, BIMAIOLINE Hay9HOTO 000y A0BAHNA
Ha CKOPOCTh XHMHUYECKOH PeaKIIiH. N.OTIK-3.1. Ipumensier Hoxnan
TlonsTust: «KOMIUIEKCHOE  COCIMHEHHE», OTIK-3 CnocoGen TEOpPETHUICCKNE u
KOMILIEKCOOOPA30BaTENb, KOOPAMHALMOHHOE TPUMCHATE HOJlySMITMPUIECKUE  MOJICIIH Ompoc.
qHUCIIO Hu KOOpIHHALWS, JIUTaHIbI, E:ngzgécxne npu pevmeHI/m 3ama4 10 Eo—
6. | menratHocth. HoMeHKIaTypa KOMILIEKCHBIX MeTI; ol st XUMHYCCKOU HAIIPaBJICHHOCTH b
coeHeHU. BUapl M30MepUn KOMIUIEKCHBIX I/I3yq§HI/IH A N.OTIIK-3.2. Hcnonb3yer pegepara
COEIUHECHUH. IloBeneHue KOMIUIEKCHBIX . CTaHAapTHOC IIporpaMMHOC Jloknan
HOHOB B pacTBopax. KoncranThsl CBOMCTB BEHIECTE | oGecneuenne 1Ipy  pCLICHUNU




YCTOWYMBOCTH ©  HecToWkocTH. CrocoObl | M MPOIECCOB € UX | 3amad XAMHYECKOMN
Ki1acCU(MKAIMN KOMIUICKCHBIX COEJUHEHHUH. | ydacTHEeM C | HampaBJIEHHOCTH
ucnoisibzoBanueM | U.OIIK-3.3. Pemaer 3amauu
COBPEMEHHOM XHMHYECKOI HalpaBIeHHOCTH
IlonsiTue o qucnepcHeIX cuctemMax. VICTUHHBIE | BBIUUCIUTENBHOU | ¢ HCIOJIB30BAHUEM
pacTBOpHI. [onsTus «PaCTBOPHTEIBY, | TEXHUKH CIICIHATN3HPOBAHHOTO Ompoc.
«pacTBOPCHHOE BCIICCTBOY, HPOrPaMMHOIO 00eCTIeYEH S
7 | «PacTBOPHMOCTH». Paz0aBieHHbIe " 10 3amura
" | KOHIIEHTPUPOBAHHEIE; HACBIIICHHBIE, N.IIK-2.1. CIIOCOOHOCTD pedepara
HEHACBINIEHHBIE U TIepeChIleHHbIe pacTBOphl. | [IK-2  CrmocobeH | mpumenenus  o6opymoBaHHUS
PactBopenue KakK (U3UKO-XUMUYECKUH | UCIIOIb30BATh ans (U3MYecKuX M (QH3MKO- Hoxnazn
ponuecc. COBPEMEHHYIO XHMHYECKUX METO/I0B
JaBnenne mapa Haj  pacTBOPAMH, €ro | ANNapatypy MOPU | ppaor.. TPOCTHIX
3aBHCUMOCTH OT TeMnepaTgpbl. 3aM§paaHI/Ie U | IpOBENCHUU S —— OOBEKTOB,
. Hay4HBIX
KHUICHHAC — pacTBOpOB akoH aymi - # Y . BO3MOXXHOCTH U OTPaHHYCHHS
CIIENCTBHSA W3 Hero. SIBjIeHWe ocMoca, 3aKOH | UCCIIEJ0BaHUH
NPUMEHEHUS!  COBPEMEHHBIX 20
8. | Banr-Todda mns ocmoTmdeckoro maBICHHUS.
¢muyecknx U (U3MKO-
[Ipumenenne 3akoHoB Payns u Bant-T'ododa
XAMHYECKHX METOJIOB
pacTBOpaM 3JIEKTPOJIUTOB U HEIIEKTPOJIHUTOB. ee CTon0
[paHuIpbl MX TIPUMEHUMOCTH. M30TOHMYECKHI ananmsa CIOAKHBIX
K0>(PHLHEHT XMMHUYECKHX 00BEKTOB
MexaHu3mbl HUCCOLMAllUA B acTBOpe
A nvan p p N.IIK-2.2. MIPOBOAUTH
MOJICKYJSIPHBIX ~ M HOHHBIX  BEILECTB. .
. KanuOpOBKY W HACTpOMKy 10
g | HecoBnasenue mnoHATUH «pacTBOpeHHE» MU .
: CepuitHOTrO obopyoBaHus
«IMCCOLMALUSD [UISl MOJICKYJISIPHBIX BELIECTB. o .
CTeneHb SNIeKTPOITUTHYECKON TUCCOLMALINHL. XUMIHCCKHX  JTaOOPATOPHH,
aHaJIM3MPOBAaTh XUMHYECKUE
Tunu4HBIE CITy4ad THIPONU3a COJEH. BEIECTBA W OOBEKTHl |
KoHncranra ruaponusa. CremeHbp T'HAPOIH3aA. KOHTPOMPOBATE TPOTEKAHHE
10 daxTopHI, BJIUSIOLINC Ha rIyOuHy MPOIIECCOB HA CEpHITHOM 1 20
‘| mpoTekaHus ~ THAPOJIU3A (Temmeparypa,
CIIOKHOM Hay4YHOM
KOHIIGHTpaIMs, pa30aBlicHUE);  B3aMMHOE
00opynoBaHUT
YCUIICHUE THIPOJIH3a
OKHCIIEHHOCTD 3JIEMEHTOB. W.IK-2.3. BIaNCHUC
OKHCIIUTENbHO-BOCCTAHOBUTEILHBIE PEAKIIUH. MPaKTHHCCKUMHI  HABBIKAMH
CocTaBjieHHEe YPABHEHMS OKHMCIHTEIBHO - paboTsl Ha CepUHHOM
BOCCTaHOBUTENBHLIX — peakuuil  (MeTogaMu HayqTHOM 060pyﬂ0BaHm§
3I€KTPOHHOTO fananca u HOHHO- XMMHYECKHX  Jabopatopuii
11. | 21eKTpoHHOrO Gananca), BUAbI OKHCIHUTEILHO (goromerpe1, HoHoMepsl, pH- 10
- BOCCTAHOBUTENLHBIX peakuuil. Baxueiimue METpBI, BECHI, TEPMOCTAThI);
OKMCJIUTENH u BOCCTAHOBMTEIIH. TCOPETHICCKUMI OCHOBaMH H
OKMHCIIUTEILHO-BOCCTAHOBUTENLHOE HPaKkTHICCKUMH  HaBBIKAMH
JIBOMCTBEHHOCT. BHYTpHUMOJIEKYIApHOE paboTsl Ha CTOKHOM HayTHOM
OKHCJIEHHE M BOCCTAHOBJIEHHE., 06Opyn0BAHMHI  XMMHYECKHX
nabopaTopuit
OKHCIIUTENNM ¥ BOCCTaHOBHTEIIH. (xpomatorpadesl,
[Ipupona BO3HNKHOBEHHS CKayKa ITOTEHIIHAIA nonsporpadsl,
Ha TpaHMIE METAI-PACTBOp. YCTPOMCTBO U CreKTpo)OTOMETPE,
TMIPUHIIATL )Ief/'ICTBI/I}I TAJIbBAHUYCCKOTO q)ﬂyopI/IMeprl,
aJieMeHTa. BOoAOpOAHBIH  3JIEKTPOJ,  €ro KYJIOHOMETPBI) 10
12.| ycrpoiictBo u Ha3HaueHue. CTaHJapTHBIN
JNEKTPOJHBIH  MOTeHHuan W (aKTopsl,
BIMSIIOIIME Ha €ro BEIMYUHY. YpaBHEHHE
Hepucra.Onexrponus pacTBOpOB u
pacmnaBoB. 3akoHel ®Dapages. SBnenue
TepeHaNPsSDKEHHMSI.
Bcero: 150

MOY BO POCCUMCKO-TAKUKCKUI (CJIABSIHCKUIN) YHUBEPCUTET
EcrecTBeHHOHAYYHBIN (aKyIbTET

Kadenpa xumuu 1 Ouonoruu

1o «HeOpl"aHI/I‘IeCKaH XHUMU)

Hamnpasnenue noarorosku - 04.03.01 «Xumusi»
Ipo¢wune noaroroBku — «OO0IIAsS XUMUSD
®dopMa NoArOTOBKU-OUHAS




YpoBeHb NOAroTOBKU-0aKanaBpuar
BWIETHI JIJIA UTOrTOBOI'O KOHTPOJISI 3HAHUM (3K3AMEHA)
B YCTHOM (TPAJJUIIMOHHOI) ®OPME
Buner Ne 1
1. Tepmoxumus. Tepmoxumuueckue ypagnenus. SHOO — U IK30MepMUiecKue peaKyuu.
2. Pacmeopul. Budvl pacmeopos — no aspe2amiomy COCMOAHUIO, NO COOEPICAHUIO PACMBOpeHHo20 eeujecmsa. lIpoyecc
006pa3osanuss pacmeopos. Xumuyeckas meopusi pacmeopos . 1. Menoeneesa.
3. Onpedenume koaghduyuenmsr u cocmagvme ypagnenue oxuciumenvro-goccmanogumenvrou peakyuu: KMnOs+ NO +
H,SO4 — MnSO4+ NO, + K,SO4 + H,0.

YrBepaxaeHo Ha 3acenannu kageapsl Xumus u Onosorus
MPOTOKOJI No OT «___ » 20 1.

3aB. kadenpoii Bepaues A.J.

KoHTpoJbHbIE BONPOCHI /Il OATOTOBKH K 3K3aMeny (1 cemectp):
1.Knaccudukarys HeopraHM4eCKUX COSAMHEHUH, NX HOMEHKIIaTypa U rpaduueckie GopMyJIbl.
2.0OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, UX THIIBI, COCTABICHUE ypaBHEHUN METOIOM 3NEKTPOHHO-

MOHHOTO 0ajaHca.

3.Mous, 5kBUBaNICHT. METOBI OIpEICNICHNS] MOJIBHBIX M SKBHBAICHTHBIX MacC.

4.Pemenne 3aa4 Ha Bce BUBI KOHIIGHTPANMH BEIIECTB B paCTBOPAX.

5.Teopun crpoerus atoma. YpasHenne Lllpenunarepa, pusndecknii CMBICT KBAHTOBBIX YHCEIL.

[TpuHOMIIB 3aMIOTHEHNS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

6.Ctpoenue atoma u [lepuoanueckas cuctema 3aeMeHToB. KalilHOCUMMeETpusi, BTOPUYHAS U

BHYTPEHHSA EPUOTUIHOCTb.

7.Xumnueckas cBa3b. OTrcaHne KOBAIEHTHOH CBA3M B METO/IE BAIGHTHBIX CBA3EH, MOAETIH

I'mnnecnu, MeTOIE MOJIEKYJISIPHBIX OpOUTaNei.

8.Monnas, Ban-nep-BaanscoBa u BogopoHas cBsi3b. [lonsgpHOCTE cBs3ei:

3NEeKTPOOTPHULIATEIFHOCTh 3JIEMEHTOB U TUIOJIbHbIE MOMEHTHI MOJIEKYL.

9.IlepBoe HauanO TEPMOANHAMUKH: TEIJIOTA, paboTa, BHYTPEHHSS SHEPTUS M SHTAIIBIIHS.

Tepmoxumudeckue pacdeTsl: nuKI bopra-I'abepa, sHTaNBINS THAPAaTAINT HOHOB, 3aK0H Kupxroda.

10.BTopoii 3aK0H TEPMOJMHAMUKH: SHTPOIHS U CBOOOIHAS SHeprus [ ndoca.

11.XuMunueckas KHWHETHKA: CKOPOCTh M SHEPIeTHUECKUNA MPO(UIIb pEaKINH, KHHETHIECKOE

ypaBHEHHE, TOPI0K U MOJICKYJISIPHOCTh PEaKIni, 3aBUCHMOCTh CKOPOCTH PEaKkIuy OT

TEMIIEpaTypbl ¥ KOHIEHTPALUK PEareHTOB, 3aKOH JICHCTBYIONIMX Macc, XUMUIECKOE PaBHOBECHE.
12. Pacmeopywi. Buovi pacmeopog — no azpecamuomy cOCMOAHUIO, NO COOEPHCAHUI0 pACmEopennozo ewecmsa. IIpoyecc
obpazosanus pacmeopos. Xumuveckas meopus pacmeopog [ 1. Menoeneesa.

13. CoiicTBa pacTBOPOB HEAIEKTPOIUTOB. DJIEKTPOIUTHYECKAS AUCCOLHALIHS.

KucnotHo-ocHoBHas noHn3anus. Teopuu KUCIOT 1 ocHOBaHMH. Ciiabble 3IeKTPOIHUTEHI.

14. CunbHbI€ 3JIEKTPOJIUTHL: aKTUBHOCTH HOHOB. MloHHOE npon3BesieHue Boabl. bydepHbie

pactBopsl. [IponsBenenue pacrBopuMoctu. [ 'unponus coneil. HeBoHbIe pacTBOPUTEINH.

15.0xucanTenbHO-BOCCTAHOBHUTENBHbIE PEaKIMU: SIEKTPOIHBIHN OTeHIIal, ypaBHeHne HepHcra.

DJIEeKTPOIIN3, HIIEKTPOXUMHUUECKask TTOJIPU3ALIHSL.

16.Komrutekcusie coennnenus. Tunsl kommiekcoB. Onrcanne XMMHUYECKOH CBSI3M B KOMIUIEKCHBIX

COEAMHEHUSX: TEOPHs KPUCTAITMYECKOTO TIOJIS, METO/ BAJICHTHBIX CBSI3eH, METO/l MOJIEKYJISIPHBIX

opOutaneit. I3oMepusi B KOMIUIEKCHBIX COSIMHEHUX. TpaHC-BIMsHUE.

17.T'anmorensl: Xumus GTOPa, XUMHUS XJI0pa, 0COOCHHOCTH OATPYIIIEI OpoMa.

18.0nementsl rpymisl VIA: XUMUSI KHCIIOPO/ia, XUMUS CEPbl, 0COOCHHOCTH MOJrPYIIIBI CelieHa.

19.9nementsl rpynmbl VA: Xumust a30ta, Xumus Gpocdopa, 0cOOEHHOCTH MOATPYIIITHI MBIIIbSIKA.

(2cemecTp)

1.06mmit 0630p MetamioB. OcoOeHHOCTH CTpOeHHS aTOMOB. KpucTammnueckas cTpykTypa MeTauioB. MeTammnaeckas CBsI3b U
€€ 0COOCHHOCTH.
2.3oHHas Teopus. [IpoBOAHNKH, MOIYNPOBOIHUKH, ANAIEKTPUKHA. OOLIMEe METOABI MOIYyUYeHNsT METaUIOB (ITMPOMETAILTYPrHs,
3NEeKTPOMETAIUTYPIrys, TUAPOMETAIIYPrusi, TEPMUYECKOE pAa3I0KEHUs COEIMHEHUN METaloB I IMONYy4EHHUS UUCTBIX
METAJIOB).
3.Ilpunnunel oboramennst pyxa. Cruasbl, oOmme cBoiicTBa crutaBoB. CMecH, TBEpIbIE PacTBOPHI, MHTEPMETAUIMYECKHE
coequHeHus. Koppo3us MeTamioB, MEXaHU3M KOPPO3UH, 3alllUTa METAIIOB OT KOPPO3HU.
4.0u3uko - xumudecknii anann3. PaBHoBecHst B reTeporeHHbIX cucteMax. [Ipasuio ¢as ['ubbca. [IpuHIMIBI COOTBETCTBHS 1
HENPephIBHOCTU. [luarpaMmsbl COCTOSIHUS BOJBI U cepbl. TepMudeckuil aHanus.
5.ITocTpoeHne nuarpaMM COCTOSHHSI ABYXKOMIIOHEHTHBIX CHCTEM. DBTEKTHKA. TBepAble PacTBOPHI 3aMEUICHUS M BHEIPECHUS.
Tumer ha3oBBIX THATPAMM.
6.S-amementsl 1 A rpymmnbl. OOmas XapakTEpUCTHKA, CTPOSHHE aTOMOB. MI3MeHeHHe O TIpyIe aTOMHBIX pagiycoB U
MOTCHIMAJI0B MOHU3AIMHU. XapaKkTep XMMHYECKHX CBsi3ed B coeamHeHWsXx. OcoOeHHoctd mutusa. OKCHIBI, MEPOKCHIBI,
HaJIEePOKCHIbI, 030HUBI. [ mAPOKCHABL, CONn, (B TOM YHCIIE JBOMHBIE, KPUCTAJIOTUIPATHI).
7.S-anementsl II A rpynmel. OOmiast XapakTepuCcTHKa, CTPOCHHE aTOMOB, M3MEHEHHE CBOWCTB B IOArpyIIax. Xapakrep
XMMHUYECKHX CBsizeil B coenuHeHusx. Ocobennoctu Oepwums. OcobenHoctH cBoHCTB S-anmementoB 1 u I mepuonos



(KMCIOTHO - OCHOBHBIE CBOMCTBAa TMJIPOKCHIOB OepwiuiMs W MarHus, KapOoHatsl ux). CnocoOHocTh K
KOMIUTEKCOo00pazoBanuio. JKecTKOCTb BOJIBI.
8.p-anementsl III A rpynmel. OOmmas XxapakTepHCTHKa 3JIEMEHTOB, CTPOEHHE aTOMOB. M3MeHeHue 1o rpynne yCTOHYMBOCTH
COC/JIMHEHUH BBICIIEH CTENEeHH OKHCIeHHs aroMoB. CKIOHHOCTh K OOpa3oBaHMIO KAaTHOHHON W aHMOHHOW (opM,
KOoMIUTekcooOpaszoBanmoo. Kpucramioruaparsl, ABOWHBIE coiid. KHUCIOTHO - OCHOBHBIE CBOWCTBa THAPOKCHIOB B Psay
amoMuHUI-Tayumi. [unpuasl 6opa. JJubopan. OcoOeHHOCTH XMMHUYECKHX CBSA3EH B MOJIeKyJie JuOopaHa.
9.p-amementsl IV A rpymmel. OO0mas XapaKkTepHUCTHKa DIIEMEHTOB, CTpoeHHEe aToMOB. CTEIeHH OKHCICHHS AaTOMOB.
M3meHeHne 1o rpynne ycTOWYMBOCTH COEIUWHEHMH BBICHIEM CTENEHU OKHUCIEHUS. XapakTep XHMHYECKHUX CBS3€H B
coenmHeHNAX. CKIOHHOCTH K 00pa30BaHMIO KATHOHHOH M aHMOHHOH (opM, KOMIUIEKCO0Opa3oBaHuio. [ oMoIIeTHbIE MOJIEKYITBI
Ha OCHOBE yriepopa, retepoueny Ha ocHoBe Si-O-Si B xumun kpemHuA. CHIMKOHBI M CHJIOKCAHBI, OKCHIIBI M THAPOKCHIBI
371eMeHTOB. KHCIIOTHO-OCHOBHBIE U OKHCIUTEILHO-BOCCTAHOBUTE/ILHBIE CBOWCTBA HX.
10.00mas xapakTepucTuka nepexoaHbix MetamioB. Ctpoenune aromoB d - u f - snemenroB. M3meHeHwe mo rpymmnam
YCTOWYMBOCTH COEIMHEHHH B BBICIIMX CTENEHSIX OKUCIEHHs aToMOB. OcOOEHHOCTH CBOMCTB d - 3JIEMEHTOB IO IpyIIaM B
CpaBHEHUH C p-ayieMeHTaMu. ONTHYecKre, MarHUTHBIE CBOMCTBa coepnHenuit d - u f - anemenToB. KncioTHO-OCHOBHEIE U
OKHCJINTEIHHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA OKCHIOB M T'MIPOKCHAOB d - SJIIEMEHTOB B pa3HbIX CTEMEHSIX OKUCICHUS HX
aTOMOB.
11.d - anementsr 111 B rpynmel. O6Imas XxapaKTepUCTHKA 3JIEMEHTOB, CTPOCHHE aTOMOB. MI3MEHEHHE M0 TPYIINe XUMHUYECKOi
akTuBHOCTH. OTHOIIEHNE K BOJE, KUCIOTaM, InesodaM. OKCHIBI U THIPOKCHIBL. VI3MEHEeHHe KHCIOTHO-OCHOBHBIX CBOMCTB
TUAPOKCHAOB. JlaHTaHOUIBI M aKTHHOUBI. CTPOCHUE aTOMOB , IIPOSIBIISIEMbIC CTEIICHN OKHCIICHHS. X UMUIECKHE CBOHCTBA.
12.3nementsr IV B rpymmer. O0mas XxapakTepuUCTHKA 3JI€MEHTOB, AIEKTPOHHAs KOHQHUTYpanns aToMOB, BO3MOKHBIC CTCTICHU
OKHCJICHHA. V3MeHeHne XUMHYECKUX CBOUCTB MO rpymnme. CKIOHHOCTh K KOMIUIEKCOOOpa3oBaHHi0. MeXaHn3M pacTBOPEHUS
METAJUIOB B CMECH a30THOH U IaBuKoBO#M kuciot. Ocobennoctu rupponusa coneit 3 (IV) . Okcocoenunenusi. d - 3I€MEHTBI
V B rpynmel. O0masi xapakTepuCTHKa TPYHIbl (M3MEHEHHE paJdyCcoB, NOTCHIMAIOB MOHM3AINH, XapaKTEPHBIX CTEIEHEH
OKHUCJICHHSI, XUMUYECKHX CBOWUCTB). OTHOIIEHNE MPOCTHIX BEIIECTB K KHCIOPOAY, BOJE, KUCIOTaM, IIeIodaM, apCcKou BOJKE,
CMECH a30THOH W IUIaBUKOBOI KHCIOT. KMCIOTHO-OCHOBHBIE CBOWCTBAa ruapokcuioB. DnemeHThl VI B rpymmer. OOGmas
XapaKTepUCTUKa TIpynnbl. KHUCIOTHO-OCHOBHBIE HOKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA JJIEMEHTOB B Pa3HBIX
CTemeHsAX  OKuciIeHUs.OKHUCIUTENbHBIE  CBOMCTBa  XpoMaToB M auxpomMaTtoB.  OKcCHMABl, THIPOKCHIBL,  COJIH.
KractepHbieragorenuapl MoaubaeHa u Boibdpama. ['maponus coneit. Ilupokcocoemunenus xpoma.d - smementsr VII B
rpymnel. OOmas XapakTEepUCTHKAa JJIEMEHTOB TIPYNIBL. OICKTPOHHOE CTPOCHHE, BO3MOXHBIE CTENEHH OKHCICHHUS.
CpaBHUTENbHAs XapaKTEPUCTHKAa [0 TPYNIAaMyCTOMYMBOCTU BBICIIEH cCTelneHUu okucieHus snemeHtoB VII A m VII B
noarpynn. OKUCIUTENbHBIE CBOMCTBA IEPMAHTAHATOB B KUCIIOM, HEUTPaIbHOW U IIETIOYHON cpenax.
16.d - snementsl VIII B rpynmel. [leneHue 31eMEHTOB HA CEMEWCTBO JKelie3a U CeMEHCTBO UIATHHOBBIX MeTaiioB. CreneHu
OKHCJICHHS aTOMOB, XapaKTep XHMHUYECKHX CBS3eH B COCIMHECHMAX. XMUMHYECKas aKTHBHOCTH ITOATPYIIBI JKeie3a Ipu
OOBIYHON ¥ BBICOKOH Temmeparypax. [InpodopHoe xene30. Oxcnapl, ruapokcuasl conu. [loarpynna muatuHel. Bo3moxxHbIe
CTETIeH! OKUCIICHHUS aTOMOB. XUMHUYECKasi aKTUBHOCTh. KOMIUIEKCHBIE COEANHEHHUS.
17.Onementsr I B rpynmer. O6miast xapakTepHUCTHKAa aTOMOB. DJEKTPOHHOE CTPOEHHE, BO3MOJKHBIC CTENEHU OKHCIICHUS.
OnTHuyeckue , MArHUTHBIE M OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA COSANHEHUH B PA3HBIX CTENECHAX OKHCIICHUS.
18. Kommiekcoobpa3zoBanue (ommcanue xuMmudeckoil ces3u mo weronsl TKII u BC), koopauHamMoOHHBIE YHCTA.
PenstuBucTckuit 3¢ pexT - mpuurHa "aHoManuu 30J0Ta".
19. Dnementsr II B rpynmei. OOmiasi xapakTepucThka aToMoB. VI3MeHeHHe CBOWCTB MO rpymmne (M3MEHEHUE pajnycoB,
MOTEHIMAJI0B HOHM3AINH, XapAKTEPHBIX CTEHICHEH OKHUCIIEHHS, XHMUYECKUX CBONCTB).
20. Kommuiekcoo6pasyroniue CBOHCTBA, ayTOKOMILIEKCHpoBanue. Peakuuy gucnponopuuonuposanus Hgt?2 u Cd*2. TIpomykTsl
B3aMO/ICHCTBUSI COJIEH PTYTH C aMMHAKOM.

PenstuBucTckuit 3G GEKT - MpUINHA KHUIKOTO COCTOSHHS PTYTH IIPU KOMHATHOH TeMIiepaType.

IPUMEPHI BOITPOCOB K 3AUETY (3 cemectp)
1. O6mas xapakrepucTrka HoArpynmnsl. CXOJCTBO JIEMEHTOB HOATPYINHBI ¢ S-dieMeHTamMu. CTpoeHne M CBOMcTBa

MPOCTHIX BEIIECTB, XapaKTep U3MEHEHHUS CBOMCTB.

2. CoetMHEHUS SIIEMEHTOB ITOATPYIIIBI (OKCH/IBI, TUIPOKCHIBI, COJIH, TAJIOT€HHU 1), IPUUMHBI H3MEHEHHS CBOMCTB.

3. OOmast xapakTepucTHKa IMOATrpYNIbl, crabwin3anusi crerneHed okucienus. [Ipocteie BemiecTBa, (usnueckue u
XMMHUYECKHE CBOMCTBA.

4. CoeaviHEeHUS THTaHA B CTETICHH OKHCcIeHUs +4. OKCHJT U TUAPOKCH], CTPOSHHE, XUMUIECKasi aKTUBHOCTh. CTapeHne
rugpokcuia. HeKOppeKTHOCTh MOHATHS «THTAHOBAsI KMCIIOTa.

5. ®opmbl cyliecTBoBaHUA Ti™ B BOJHBIX pacTBOpax. I alloreHUIbl THTAaHA. TeTPaxJOpHU] THTAaHA, CTPOCHHE,
II0JIy4Y€HUE CBOMCTBA.

6. CpaBHeHHE OKCHIOB, THIPOKCH/IOB, I'aJOI€HUOB AJIEMEHTOB MOJArPYMIbl B CTeneHH okucienus +4. CoenuHeHus
TUTaHA B HU3MIMX CTENECHAX OKHCIIEHHUS.

7. Oxcugpl TiO, Ti 03, ux coiicta u cpapHenue ¢ TiO,. ['uapokcu u conu Tutana (+3), UX MONTyYSHUE U CBOMCTBA.

8. Obuias xapakTepHCTHKa MOATPYIIIBI, CTAOMIM3ALMs cTeleHel oknucnennst. OcoOEHHOCTH KOOpAWHALIMY KaTHOHOB C
311eKTpoHHOI koopauHauueii d°! ¢ Touku sperns MMO (cknonnocTs V** 1 V*® kK acMMMETPHYHOMY TT-CBA3BIBAHMIO).

9. [Ipocteie BemecTBa, pU3NUECKUE U XUMHUUECKHE cBolcTBa. CoeqMHEeHNs BaHAIHs B CTETIEHH okucieHus +5. Okcup,
0COOCHHOCTH €T0 CTPOCHHS], PEaKIMOHHAS CIOCOOHOCTh M XMMUUYECKHE CBOMCTBA.



10. ®opwmsl cymectsoBanus V*® B BoHBIX pacTBopax B 3aBMcHMMOCTH oT pH. OKHCIHTENbHBIE CBOWCTBA COEIHHEHHUI.
CpaBHEeHHE OKCHIOB (THAPOKCHUIOB), TAJIOT€HHUJIOB 3JIEMEHTOB MOATPYIIIH B CTETIEHH OKUCIICHHS +5.

11. CoenviHeHUS BaHAIMS B HU3IINX CTEHEHSX OKUcieHus (+4, +3, +2) - OKCHIBI, THAPOKCHIBI, COJIM — XapaKkTep U
NPUYUHBI N3MEHEHUS CBONCTB.

12. O6mas xapakTepucTuka moArpymmsl. CTaOMIN3aIus CTeIeHel OKUCIICHUS B XUMUH XpoMa ¢ Toukd 3peHus TKII,
0COOCHHOCTH KOOPAWHALIUH.

13. I1pocTsle BewecTBa, PU3NUECKHE U XUMHUYECKHE CBOMCTBA.

14. CoenuHenust Xxpoma B CTeTeHH okucieHus +2. OKcHJ, THIPOKCHI, COIHM — IOJIyYeHUe, CTPOSHHE CBOMCTBA. AlleTaT
xpoma (+2), IpUYHHBI IOBBIIIEHHON YCTONYHBOCTH.

15. Coenunenunst Xxpoma B CTENeHH OKHcieHus +3. OKCHI, THIPOKCHI — IOJy4eHHe, CTpoeHue cBoiicTBa. CrapeHne
THIPOKCH/A.

16. Comu xpoma (+3) KaTHOHHOTO M aHMOHHOTO THIIA, WX THAPOIH3yeMocTh. KpucTtammoruapaTsl U 0€3BOAHBIE COITH
XpoMa +3, pa3audHs B CBOWCTBAX 1 UX NMpu4nHbL. COCTMHEHMS XPOMa B CTETICHH OKUCIICHHS +6.

17. Oxcun Xpoma, XpOMOBBIE KHCIOTH M uX cond. CpaBHEHHE OKCHIOB (THAPOKCHIOB) 3JEMEHTOB IOATPYIITHI B
creneHn okucueHus +6. [lorsTne 00 130- U reTepONOINCOETNHEHHSAX.

18. O6mas xapakrtepucTHkKa moarpymisl. CTaOMIM3anus CTENCHEW OKHCICHHS B XMMHHU MapraHila ¢ TOYKH 3pPCHHS
TKII, ocobennoctn koopauHanuu. [IpocTeie BemiecTBa, pU3NMYECKUe U XUMUYECKUE CBONCTBA.

19. IIpuurHBI aHOMAJBHO BBHICOKOW XMMHYECKOH akKTUBHOCTH MapraHua. CoeJIMHeHUs] Mapraia B CTENCHN OKHUCIICHHS
+2. Oxena, THIPOKCHL, COJIU — MOJYYEeHUE, CTPOSHHE CBONCTBA. IIpHUrMHBI aHOMAJIBHBIX OCHOBHBIX CBOMCTB I'MJIPOKCHA.

20. CoenuHenust Maprasua B crerneHu okucienus +4. Ctpoenue okcuaa mapradna (+4), ero XuMuueckas akKTUBHOCTb.
TpynHOCTH B BBISIBIEHHH KHUCIOTHO-OCHOBHBIX CBOWCTB OKCH/IA M MIX TIPHIHHBI.

21. CoennHEeHUs MapraHna B BBICIIMX CTENEHAX OKUCIeHUS (+6 u +7), uX cpaBHUTEIbHAs ycToW4nBOCTh. CXOACTBA U
pazn4us COeNUHEHMIT MapraHia (+7) ¢ coequHeHHAMHE Xiopa (+7).

22. ManrasaTsl 1 uX cBoiictBa. Okcua Mapranma (+7), MapraaueBas KHCJIOTa, epMaHraHaTsl. CpaBHEHHE OKCHIOB
(TUIPOKCHIIOB) IIEMEHTOB MOATPYIIIBI B CT. OK. +7.

23. O6uras xapakTepucTuka noarpynnsl. Ctabuin3anus crereHei OKUCIeHHs: B XUMUU Meu. [IpuunHbl ocobeHHoCTeH
cepebpa.

HpOCTLIe BCLICCTBA, XapaKTCP U MPUYUHBI USMCHCHUA (I)I/BI/I‘ICCKI/IX 1 XUMHUYECKUX CBOMCTB.

24. CoenuHenuss Memu, cepebpa W 30J0Ta B CTEMEHH OKHUCICHHS +1 (OKCHIBI, THAPOKCHJBI, T'aJOrCHUIBI, COJIH),
nojy4eHue u cBoiicta. CoeAMHEHNSI MU B CTENIEHH OKUCIIeHHs +2. CoeIMHEHHS 30JI0Ta B CTETIEHH OKUCIEHHS +3.

25. O01was xapakTepucTHKa moarpymmnbsl. CX0ACTBO 3JEMEHTOB MOArpyNIsI ¢ d- U p-aneMenTaMu. [IpocTeie BeliecTsa,
(u3MUecKre 1 XUMHIECKHE CBONCTBA.

26. CpaBHHUTENbHass XapaKTEPUCTUKA COETUHEHWH 3JIEMEHTOB IOATPYNIBl B CTEHNEHHW OKHCICHUS +2 (OKCHIOB,
THJPOKCHIOB, COJIEH, raJIOTeHU/IOB, CYIb(HI0B, KOMIUIEKCHBIX coelMHeHNH). CTabmn3anus CTeleH! OKUCIICHHS +1 B XUMUH
pTyTH. XapaKTepUCTHKA COCIMHEHHH.

27. OOuiasi XxapakTepUCTHKA JIAHTaHOUIOB. JlelieHrne JIaHTAaHOMJOB Ha JABa mojacemeiicTBa. CraOuim3anus creneHei
OKHCJICHHS Ha OCHOBE 3JIEKTPOHHOI'O CTPOEHHS aTOMOB.

28. Tlpocteie BemiecTBa, MX (HU3MYECKUE W XUMHYECKHe cBoicTBa. CpaBHHTENIbHAS XapaKTepHUCTHKA BaXKHEHIINX
COEJMHEHU JTaHTAaHOUIOB (OKCHAOB, THAPOKCUIIOB, coJeil). X nmoidydeHue u npuMeHeHue.

IMPUMEPBI BOITPOCOB K DK3AMEHY (4 cemecTp)
1. O6uras xapakTeprcTHKa JIEMEHTOB TPHA/IbI Kee3a.

2. Crabunumzanus crerneHei okucienns +2 u +3 ¢ touxu 3penHus TKII u koopanHanmoHHble npeanoutenus. [IpocTeie
BeIlleCTBa, (PU3NUECKHE U XUMHUYECKHE CBOWCTBA.

3. Oxcuabl U THIPOKCHIBI SJIEMEHTOB TPHAJbI JKelle3a B CTEHEHAX OKHCICHHS +2 M 13, 3aKOHOMEPHOCTH M NMPUYUHBI
W3MEHEHUS CBOWCTB.

4. Conu xenesa, kobanbra u Hukens (+2) u (+3). [lomydenue u cBoiicTBa (epparos.

5.Crabunm3anys CTemneHel OKWCIEHUS IUIATHHOBOW Tpymmbl. KoopauHAMOHHBIE MPEIOYTEHHsS. XapaKTepHCTHKA
MPOCTHIX BEIIECTB, (PM3NIECKHE M XUMUIECKHIE CBOWCTBA.

6. Xapaktepuctuka COSAMHEHNH NAITaAHs ¥ UIATHHBI B CTEIIEHH OKKUCIeHHs +2. [IpUHIMIT IHC-TPaHC-BIUSHHS.

7. Coenunaenus poaus (+3), iaTuHbl, Upuaus, pyrerus (+4). CoeAMHEHNs PyTEHHUs. B OCMUS B CTEIIEHSIX OKUCIICHUS
+6 u +8.

8. Crabunmzanust CTelneHeld OKUCIEHHS apceHa, CYpbMbl W BHCMyTa.  KoOOpAWHAIMOHHBIE MPEANIOYTEHHUS.
XapakTepucTHKa MPOCTHIX BELIECTB, (PU3MUECKHE U XUMHYECKHE CBOWCTBA.

XapakTeprcTHKa COeIMHEHUH apceHa M CypbMH B CTENIEHU oKUciaeHus +3. [IpuHunn nuc-rpaHc-BIusHAUS.

9. Coemunenus sucmyTa (+3), cypemu u apcena (+5). CoequHEHMsI STHX 3JICMEHTOB B CTEIICHIX OKHCACHHS +3 U +5.

10. Okcupl, TaloreHuabl, Cyaduabl U okcoranorenuabl Banaaus (V), nuoous (V) u tanrana (V).



11. Bananartsl (V), ano6atsr (V) u tantanatsl (V). Vcnonb30BaHue STHX JIEMEHTOB M MX COEIUHEHHII.

12. PactipoctpaHeHne repMaHus, 0JI0Ba ¥ CBHHIA B mpupoje. CTpoeHHe aToMa U CTeNeHb X OKucieHus. [lomydenue n
NPUMEHEHHE.

13. 'epmaHNTHI, TEpMaHATHl U UX CBOMCTBA. [ alOTeHUBI U CyI(UIBI ITHX IEMEHTOB.

14. OxuCIUTENTBHO-BOCCTAHOBUTEIBHBIC CBOWCTBA J3THX COCAMHEHWH. VICHONB30BaHME JTHX 3JIEMEHTOB IS
COBPEMEHHOHU TEXHOJIOIUU (HAHOTEXHOJIOTHS).

15. O6uiast XapakTepUCTHKA 3JIEMEHTOB IpyIIisl TUTaHa. CTabwin3anus creneneil okucneHus +3 u +5 ¢ TOYKH 3peHus
TKII u KoOopIHAIIMOHHBIE TIPEAIIOYTEHUSI.

16. IIpocTsle BewecTBa, PU3MUECKHE U XUMUYECKHE CBOWCTBA COEANHEHUH IPYIIIBI TUTAHA.

17. Oxcuabl ¥ TUAPOKCHIBI SIEMEHTOB TPUa/bl TUTAHA B CTENEHSIX OKUCICHUS +3 U +5, 3aKOHOMEPHOCTH M IPUYUHEI
WU3MEHEHHUS CBOUCTB.

18. Coemunaenus TUTaHA, MUPKOHUA U TadHUA. ['mapuabl, HUTpUIH U KapOouasl. Kuciaopoacomepskamme KUCIOTH U X
COJIH.

19.TuranaTsl, nupKoHATH U TadHATHL. [IpON3BOAHBIC THTAHUIIA, CHPKOHIIIA Ba TaQHMTIA.

20. Cunres Pesephopams.

Kputepun ouenkn:

OreHKa «3a4TE€HO» BBICTABISETCS OOy4aroIeMycsi, €CJIM: OH 3HaeT OCHOBHBIC OIpE/eNICHMs, IOCIEN0BaTeNIeH B
H3JI0KCHUHU MaTepuaia, IEMOHCTPUPYET 0a30BEIC 3HAHMS JUCHUIIIINHBI, BJIaACCT HCO6XOI[I/IMI)IMI/I YMCHUAMU U HABBIKAaMH IIpU
BBITMTOJTHCHHUU MPAKTUYCCKUX 3aﬂaHHﬁ.

O1eHKa «HE 3a4TEHO» BBICTABILIETCS 00YYaIOIIEMYCsl, €CIIN: OH HE 3HAET OCHOBHBIX OIPEACIICHHH, HETOCIeI0BaTeIeH
¥ cOMBYMB B WM3JIOXKEHHM Marepuaia, He 00JalaeT ONpEeAEICHHOM CHCTEeMOIl 3HaHMH MO IWCIUIUIMHE, HE B INOJHON Mepe
BJIaZiceT HEOOXOANMBIMY YMEHHSMH U HABBIKAMH IIPH BHITOJHEHNH NPAaKTHIECKUX 3a/1aHHH.

OrmeHKa HE BBICTABISIETCSI OOY4YaIOIIEMYCsl, €CIM OH HE SBHJICS Ha 3a4eT, OTKa3ajcs OT €ro cjaadd, He 3HaeT
MPOTPaMMHBIN MaTepHal, He MOXKET PEIINTh MPAKTHICCKUC 3aJauu.

MOY BO POCCHMCKO-TAJKUKCKHUM (CIABSIHCKU1) YHUBEPCUTET
EcrecTBeHHOHAYYHBIN (aKynbTeT
Kadenpa xumuu u 6uosoruu
KommekcHbIil 5K3aMeH A7 BBITYCKHUKOB OakanaBpHaTa HallpaBJIeHUS
04.03.01 «Xumust», mpoduib NOATOTOBKU — «OO0IIas XUMUSI»
Buner No
1. ATOMHO-MONEKYJISIpHBIE PEICTABICHUS B XUMHU. ATOM. XMMHUYECKHE 3JIEMEHTHI, IX CHMBOJIBI.
2. 3akoH 'ecca. TermoTsl 00pa30BaHusl U TEIUIOTHI CTOPAHKS BEILIECTB.
3. Cnuptel. [11aH — KOHCIIEKT YPOKa.
YTBep:kaeHo Ha 3acelaHUM Kadeapbl
«XuMHUM 1 OHOJIOTHU»
nporokoa Ne_ or«___ »ampeas 20 1.
3aB. kadenpoii
Hexan axyabTera

Kpurepun ouenkmu:

OneHka «OTIMYHO» BBICTABISETCS OOydalOmEMyCs, €CIM: OH OOHapy)XMBaeT OOHApy>XMBIIEMY BBICOKHH,
NPOJBUHYTHIH YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, €CIIM OH INIyOOKO M IPOYHO YCBOMJI IPOTPaMMHBIA Marepual
Kypca, MCUEpPIBIBAIOIIE, OCIEI0BATENHHO, YETKO M JIOTHYECKH CTPOMHO €ro M3JIaracT, yMEeT TECHO YBSI3bIBaTb TCOPHIO C
HpaKTHKOﬁ, CBO6021HO CHIpaBJIACTCA C 3agadyaMH W BOIPOCaMH, MPHUYEM HE 3aTPYAHACTCA C OTBETaAMU NPHU BUAOU3IMECHCHUU
3ajlaHHﬁ, paBUIJIIBHO 000CHOBBIBAET MPUHATBIC PEHICHUA, BJIAJACCT PA3HOCTOPOHHUMU HaBBIKAMHU U IPHUEMaMH BBITIOJITHCHUA
MPaKTUYECKHX 3a1ad.

OmeHKa «XOpOIIO»  BBICTABIIIETCS  OOydYalomIeMycs, €cCli: OH OOHapyXWBaeT TIIOBBIIICHHBIH  YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMH, TBEPJIO 3HAET MaTepHal Kypca, TPaMOTHO M IO CYLIECTBY H3JIaracT €ro, He AOIycKas
CYILIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMNPOC, NPABWIBHO MPHUMEHSET TEOPETUYECKHE MOJO0XKEHHS HpPH pPELIeHUU
NPaKTHYECKUX BOIPOCOB U 3a/1a4, BlaJieeT HEOOXOJMMBIMHU HaBBIKAMH M IIPUEMaMH UX BBITIOJHEHHSI.

OrneHKa «yJIOBJIETBOPHUTEIILHO» BBICTABISIETCS OOY4YalOIIEMYCs, €Clu: OH OOHapy)XHMBaeT IIOPOTOBBI YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETCHIIMHM, UMEET 3HAHHWs TOJBKO OCHOBHOTO MaTepHaia, HO HE YCBOWI €ro JeTayiei, JOoImycKaeT
HETOYHOCTH, HEIOCTaTOYHO IpPaBWIIbHBIE (DOPMYIIMPOBKH, HAPYIICHHS JIOTMYECKOH MOCIEIOBATEIbHOCTH B H3JIOKEHUH
IPOTrpaMMHOr0 MaTepHuaa, UCIBITHIBAET 3aTPYAHEHU IIPH BHINOJIHEHUY IPAKTUYECKHX 3a/1a4;

O1eHKa «HEYMOBICTBOPUTENIBLHOY» BBICTABIACTCS 00Y4YaIOIIEMYyCsl, €CJIM: OH OOHapy>KUBAE€T HEJOCTATOYHOE OCBOCHUS
MIOPOTOBOTO YPOBHS C(HOPMUPOBAHHOCTH KOMIIETCHIIUH, HE 3HACT 3HAUYNTEIBHON YaCTH MPOTrPaMMHOIO MaTepuaa, JOMyCcKaeT
CYIIIECTBEHHbIC OMNOKH, HEYBEPEHHO, C OONBIIMMHU 3aTPyIHEHUSMHU PELIaeT MPAaKTHUECKHE 3aIadl MM HE CIIPABISIETCA C
HUMU CaMOCTOSITENBHO.



OrneHKa «3a4TE€HO» BBICTABISICTCS OOydarolmeMycsi, €ClIM: OH 3HAeT OCHOBHBIE OIpENENICHHs, IOCIEeIOBaTeNCH B
M3JIOKEHUU MaTepHaia, IEMOHCTpUpYeT 0a30Bble 3HaHHS JUCLUIIMHBI, BJIa/IeeT HEOOXOANMBIME YMEHHUSAMH M HaBBIKAMH IIPU
BBITIOJTHEHHUH NPAKTUYECKUX 3aJaHuH.

O1eHKa «HE 3a4TEHO» BBICTABIIETCS] 00YYaIOIIEMYCsl, €CIIU: OH HE 3HAEeT OCHOBHBIX OIpeJeNIeHHH, HeloCIe0BaTeIeH
U cOMBYMB B M3JIOXKEHHHM Marepuaja, He 00JlaJlaeT ONpeAeIeHHOM CHCTEeMOil 3HaHMH MO JMCIMIUIMHE, HE B IOJHON Mepe
BJIaieeT HEOOXOANMBIMHU YMEHHUSMH U HaBBIKAMH NPY BBIMOJHEHUH NPAKTHYECKUX 33/1aHHH.

OrmeHka HE BBICTAaBIAETCS OOydaromeMycs, €CIM OH HE SIBWJICS Ha 9K3aMEH, OTKa3ajcid OT €ro ciadd, He 3HaeT
MPOTPaMMHBIN MaTepHall, HE MOXKET PEIINTh MPAKTHICCKUE 3aa4H.

IlepeyeHb O1LIEHOYHBIX CPEICTB

Haumenos [IpencraBnenu
aHHE OLIEHOYHOTO XapaKTepuCTHKA OLEHOYHOTO CPEACTBA e OLIEHOYHOTO
/m CpeacTBa cpeactsa B DOC

Ompoc ucCHodb3yeTcs Uil KOHTPOJS 3HAaHUM CTyJEHTOB B Bompocet 1o
KauecTBE TMPOBEPKU pe3yJbTaTOB OCBOCHHS BOMPOCOB y4eOHOU | TeMaMm
JHUCIUIIIAHBI

Ompoc

[Mponykr CaMOCTOSITEIILHOM paboTsl CTYZAEHTA,
3amura NPE/ICTABISIONIMNA COOOH KpaTkoe H3JI0KEHHE B MHCbMEHHOM BHJC
pedepara MOJYYEHHBIX pE3yJbTaTOB TEOPETHYECKOTO aHalMu3a OIpe/eTeHHON
Hay4HOH (y4eOHO-HCCIIe0BaTENIbCKONW) TEMBI, IJIe aBTOP PacKphIBAaeT Temsr
CYTh HCCIIEIyeMO# MpOOIIEeMBI, IPUBOIUT pa3INIHbIC TOYKH 3peHUs, a | pedeparos.
TaK ke COOCTBEHHBIC B3TIIABI Ha HEE.

IMpomykr CaMOCTOSTENILHOM paboTsI CTYICHTA,
MPEACTABISIIONINN c000# MyOIMYHOE BBICTYIICHHE 110 IPE/ICTABICHHUIO Temsr
MONYyYCHHBIX ~ PEe3yJbTaTOB  PEIICHHA  ONpECNCHHOW  y4eOHO- | HOKJIAJIOB.
PaKTHIECKON, YIeOHO-HCCIIE0BATEIbCKON M HAYYHOH TEMBI.

Joxmam

MOY BO «Poccuticko-Tamkukckuiny (CraBIHCKUI) YHUBEPCUTET»

Kadenpa xumuu u Gnonorun
YCTHBI ONTPOC

[To nuctnuminne Heopranuyeckoii Xumuu

(1 CEMECTP)

Bapuanr 1

1. Ilepuoaunyeckas cuctema 3nementoB J.M.MeHeneeBa Kak eCTeCTBEHHAs KJIacCU(PUKAIUS JIIEMEHTOB MO0 CTPOCHHIO
AIEKTPOHHBIX 0601049ek aToMOB. CBsA3b ITIABHOTO KBAHTOBOTO YHCIIA C HOMEPOM Ieproa: s-, p-, d-, f-amementsr.

2. KoopnunannonHsas Teopusi Beprepa. Ee ocHOBHBIE TTONOKEHUS.

3. Xumnyeckoe paBHoBecue. KoHcTaHTa XMMHUYeckoro paBHoBecus. KoHcTaHTa paBHOBecHs u 3Heprus ['udoca.

Bapuant 2

1. BausHue TemnepaTyphsl Ha CKOPOCTh XUMHUYECKON peakliu. DHEPrusl aKTUBAIlUU. Y paBHEHHE

Appenuyca.

2. OcHOBHBIE KJIaCCHl HEOPTAaHUYECKUX COETMHEHHH.

3. ®opwma s-, p-, d- u f~opOuraneil. 3aBUCUMOCTH OT 3HAYCHUS N-(TJIABHOIO KBAHTOBOT'O YHCIIA).

KaitHocumMmeTpraHBIe OpOUTAIH.

Bapuanr 3

1. Uro "ucnpasun" bop B Moznenu crpoenus aroma Pezepdopna?

2. OcHoBHBIe TIoNI0keHUs MeTos1a MO. CBs3bIBaAIONIHE, PA3PBIXIIIONINE, HECBII3BIBAIOIINE U JIP.

opOuTanu

3. CTpoeHue MOJIEKYJT IIPH Sp-, SP2-, SP3-, d2sp3-rubpuausanuu. [IpuBecTH NpUMEpPHI.

Bapmuanr 4

1. Coextp atoma Bogopoaa. IToctymnats! bopa. [TorsaTHe 0 KBaHTOBBIX YHciax ¥ npuHOWN Ilaymm.

2. PacrBopenue Kak (U3MKO-XUMHYECKHH mpouecc. OrmnpeeieHUe MOHSATHS pPAcTBOpP. ODHTAJbINS PAaCTBOPEHHS.
BnusHue pasnuuHbBIX (AKTOPOB Ha pPAacCTBOPUMOCTH TBEPABIX, JKHJIKMX W Tra3000pa3HbIX BeEHIECTB. PacTBOpMMOCTh W
M3MEHEHHE N300apHOTo MOTEHINAIA.

3. Muccoumanus (HOHU3AIHMS) ICKTPOIUTOB. Teopuu KUCIOT U ocHOBaHui (Appennyc, bpercren u

Ip.).

Bapnant S

1. ITonsitre 00 3uTponIH. CTaHAapTHAS SHTpONUS. VI3MEHEHNEe SHTPOITUH 1 HAaTIpaBJICHHE

IIPOTEKAHUS PEAKLUIL.

2. Ocmoc. OcMOTHYECKOE JIaBJIEHHE PACTBOPOB HEAIEKTPOJIUTOB.

3. [ToHsATHE O BTOPUYHOHN ¥ BHYTPEHHEH MEPHOTUIHOCTH.

BapuanT 6

1. TerutoBoii a3 ekt peaknuu. 3akoH ['ecca. CiencTBus u3 3akona ['ecca. CtanmapTHast

SHTAIBINS 00pa30BaHMs BEIECTBA.

2. 3omepus 1 yCTOMYMBOCTh KOMIUIEKCHBIX COETUHEHUI.




3. OG6mue cBoiicTBa pa3daBIEHHBIX PaCTBOPOB HEAIEKTPOIUTOB. [IoHMKEeHNE NaBiIeHus Hapa,

MOBBIIIEHHE TEMIIEPATYPhl KUIICHUS, TIOHIDKEHHE TEMIIEpaTyphl 3aMep3aHusl.

Bapuanrt 7

1. ITpousBeneHue pacTBOpUMOCTH. IIpaBuIO pacTBOPEHUS U OCAXKIECHHS MATOPACTBOPUMBIX

COCIMHEHUN.

2. MexMonekymsipHsle B3aumoseiicteus. [Ipupona cun Ban-nep-Baansca.

3. lucconmanus BOAbI, HOHHOE IPOU3BeieHNE BOAbL. KOHIIEHTpanys BOZOPOJHBIX HOHOB 1

BOJOPOJHBIN OKA3aTENb.

Bapuanr 8

1. XapakTepuCTUKN KOBAJEHTHOH CBSI3U: IPOYHOCTD, OISPHOCTh, FEOMETPUUECKAs

HaINpaBIEHHOCTb, HACHIIIAEMOCTb.- | HOpuan3anms.

2. XuMHUYEeCKHUEe CBOICTBA MPOCTHIX BELIECTB AJIEMEHTOB VI rpymnmsl.

OKuCIUTEeNTbHO-BOCCTAHOBUTENbHBIE CBOICTBA. OTHOIIIEHHE IPOCTHIX BEIIECTB K METa/IaM U

HeMeTaljiaM, BoJIe, KUCIOTaM U IIeJIouaMm.

3. 'upponus coneit.

Bapuant 9

1. ITonsTHE O CKOpOCTU XUMHUECKOH peaknu. KoHCTaHTa CKOPOCTU XMUMHUUECKOH peakuuy,

€INHHMIIBI €€ N3MEPEHUSL.

2. BoccTaHOBUTENBHBIE U KHCIOTHBIE CBOMCTBA B PsAAY Boa-TeIypoBonopo. CepoBomopo.

CaoiicTBa. TOKCHYHOCTH XaJIbKOT€HOBOAOPO10B. OOIIEe IPUHIUIBI NX HONTYyYEHHUS.

3. Teopust cumbHBIX ArtekTponnuToB [ebas-Xrokkens. Koaddunuent akrusaoctr. [TorsaTHE 00

HOHHOM CHJIE PacTBOPOB.

BapuanTt 10

1. [Topsitox 1 MONEKYSIPHOCTH peakuuid. [Iporeccsl mepBoro nopsnka. Kunetudueckue ypaBHEHHUS.

2. NonHas cBa3b. IloTeHnIMan HOHN3AIUH U 3JIEKTPOHHOE CPOJCTBO. DIEKTPOOTPUIIATEIHHOCTD.

3. CepHuctasi, ceJeHHCTas W TeJUTypucTass KHCIOThl. CTpoeHue MOJEeKyl M aHMOHOB KHcHoT. KucinorHele u
OKHCJINTEIbHO-BOCCTAHOBUTEIIbHBIC CBOIMCTBA B PsIly CEpHHUCTAs-TeTypucTast KUCIoThl. Conu. Cylb(GUTHI CpeiHUE U KHUCIIbIE.
I'upponus coneil.

OKHCIUTENLHO-BOCCTAaHOBUTENbHBIE CBOMCTBA. [lonmydeHue.

(2 CEMECTP)

Bapuanr 1

1. T'uppomerammyprus. Kakue MeTauisl OMy4YaroT 3TUM CIIOCOOOM. YPaBHEHHUS PEaKIHil.

2. Menp ¢ HukeneM 00pa3yrOT HEOTPaHWYEHHBIH TBepHbld pacTBOp. Kakoil Twm nuarpaMMbl —IIJIaBKOCTH MOYHO
OXHMJaTh B cUCTEMe najutaauii - cepedbpo? OTBET HosICHUTE.

3. Kakoe BemiecTBo cieayeT 100aBUTh K pacTBOPY, YTOOBI paBHOBECHE PEAKIINU

MgCI2 + 2 NH3 + 2 H20 Mg(OH)2 + 2 NH4CI cmecTuiiocs:

a) BJIeBO, 0) BIipaBo?

1) NH3 2) NH4NO3 3) NaCl 4) NH4CI

4. [TouemMy paKTHYECKH HEPACTBOPUMBIH B BOJIE€ ATIOMUHUI MOXKET paCTBOPATHCS B BOJHBIX

pacTBopax XJopHaa aMMOHHS U KapOoHaTa HATpus ?

5. OOBsACHUTE BO3MOKHOCTH CTAOMIIN3AIMN CTETIEHH OKHUCIIEHHS 1+ B COETMHEHUSIX TAJLUIHS.

6. DHeprust MeKMOIIEKYIIIPHOTO B3anMOoieHCcTBHA. YeMy paBHa 0OMeHHast YHepTus?

7. B 4eM pacTBOpsieTCs METALUTHYSCKUI UpKoHUI? Hamcats peakium.

8. B xakux dopmax HaxoauTcs BaHaaui (1Y) B BOTHBIX pacTBOpax?

OKHCIMTETFHO-BOCCTAHOBUTEIILHBIE peakiuy BaHaaus (1V).

9. Kakwue BemecTBa 00pa3yroTcst py B3aUMOJEHCTBUN XpPOMa C XOJIOJHOH KOHLIEHTPUPOBAHHON

azotro# kuciotoit ? 1) Cr(NO3)3 2) Cr(NO2)3 3) Cr203 4) CrO2 5) NO 6) NO2

10. Kak MOXHO TIOJTYYUTh MIEHTaKapOOHMJI MapTaHIla, €ClI UCXOAHOE BEIIECTBO - IIEpMaHTaHaT

Kamusi?

11. KakoBa npocTpaHCTBeHHas! KOHUTyparus nona terpannaHoHukens(I1)? Otser 060cHOBATS.

12. PactBopenue Metaiunieckoro poaus. KomruiekcHbie coeuaerus poust. CTerneHb OKUCIECHHs

poaus B coequHeHusX. KoopauHaMoHHbIe YnCia B KOMIUIEKCHBIX COEIUHEHUSX.

13. Kakue BemectBa 00pasytorest npu npokaiuanuy Hutpata meau (I1) (a) u Hurpara cepedpa (1)

(6):

a) 1) CuO 2) Cu 3) NO2 4) 02

6) 1)Ag20 2) Ag 3) NO 4) NO2 .Hanucatb ypaBHEHHUS peaKLuii.

14. Kaxwue BemiecTBa MOr'yT 00pa3oBaThCsi IPU B3aMMOZEHCTBUHY IMHKA C KOHIIEHTPUPOBaHHON

cepHoii kuciotoii npu Harpesaanu? 1) H2 2) ZnS0O4 3) SO2 4) S 5) H2S

15. OcHOBHBIE OTIMYMS aKTHHOWIOB OT JJaHTaHOMIOB. COCTOSHUS OKMCIIeHHs. Pacieruienne B

KpHCTaTNYeCKoM ToJie auranaa. OnTHdeckue cBoiicTBa.

Bapuant 2

1. Kakue MeTasuibl monydaroT METOA0M MeTaimioTepmun? Hanmummure ypaBHEHHS PeakIuil.

2. KommoneHTs! A 1 B 00pa3yioT HHKOHTPY?HTHO COSIMHEHHUE, B KOTOPOM COAEPXKUTCS 75 M0on.% A.

W3o0pasute auarpammy IJIaBKOCTH 9TOI CUCTEMBI.

3. Kakoe paznuuue B cBOiicTBaX MarHusi 1 OCpUIIIMS UCIIOJIB3YETCs JUIsl pa3AeIeHHs UX



TUPOKCUIOB?
4. Kaxast cBsi3b peanusyercs npu oopaszoBanuu 6opoBogoponos? Kakumu cBoiicTBaMu OHA
obnamatoT? Hanummre ypaBHEHUS pEaKLUi.
5. UeM 0OBSICHUTH HANOOJIBIYIO YCTOHYMBOCTD COEAMHEHUH CO CTENEHAMH OKHUCIICHHs Tautii (1),
cuner (I1), Bucmyt (111)?
6. Kak 00bsICHUTH cTaOMIBHOCTB 3JIEKTPOHHBIX KOH(PUTYpaIMi ¢ HAIIOJIOBUHY WM TIOJIHOCTBIO
3aroyHeHHBIME opOuTamsiMu? [IpuBecTr mpUMeEpHI.
7. Yro modyvaercs IpHu B3aNMOIEHCTBHH TETPaxJIOpUIa TUTaHA U CyIbuaa kamus Hammcats
pEeaKIuro.
8. KakoBo K0OpAMHALIMOHHOE YHCIIO TAHTAJA B COCIMHEHHH, MTOIYJa0IIeMcs IIPH B3aNMOJICHCTBUN
nerTadTopHIa TaHTaNla ¢ U30BITKOM (ropuna kamusa? 1) 6 2) 73) 84) 10
9. O6bsacHute moyemy xpoM (IT) B 0OBIYHBIX YCIIOBHAX OBICTPO OKHCIsAeTCs 10 Xxpoma (1I).
10. Hanummte ypaBHEHHUs peakuMil NepMaHraHaTa Kajius C XJIOPOBOAOPOAHOM M C MOJOBOAOPOAHOM KHCIOTaMH.
Kakue ycnoBust n mouemy He0OXOJUMBI /ISl IPOTEKAHUS KaXKI0W U3 9THX PEeaKIMi?
11. Yro momyuutcs B pacTBOpE MPU B3aUMOJICHCTBUY jKenne3a ¢ KOHIEHTPUPOBAHHON COJITHOM
kucioTol B mpucytcrBuu xiopa? 1) FeCl2 2) H2[FeCl4] 3)H[FeCl4 ] 4) FeCl3 5) H[FeCl4(H20)2]
12. B ueM MOHO pacTBOPUTh METAJUINYECKUH upuauil. HamucaTs ypaBHEHHE peakLuu.
13. Kakoe BemecTBo cienyet J00aBUTh K pacTBOpy cynbdara TetpaammuH Menu (I1), 9To0st
pa3pymuTh komiuiekcHbIN HoH? 1) HCI 2) NaOH (pa36.) 3) H2S
14. B wem pactBopsietcs cynbdun prytu (I1)? 1) HCI (xonmn) 2) HNO3 (pa36) 3) HNO3(xoHm) +
HCl(xonm) 4) NaOH(pa30)
15. TTouemy nepwmii u TepOuil B COCIMHEHUSAX MPOSBILIOT CTEIIEHb OKUCICHUS 3+ U 4+, a eBponuid U
urtepOuit 3+ u 2+ ?
Bapnant 3
1. Kakue MeTanssl yBeIMIUBAIOT KOPPO3UIO AMIOMUHUS U Touemy?
2. KomnoHeHTbI A 1 B 00pa3ytoT HHKOHTPY?HTHO ILIaBSIIEECs COSANHEHUE, B KOTOPOM CO/ICPIKHUTCS
70 mon.% B. HapucyiiTe tuarpaMMy IJIaBKOCTH 3TOH cucTeMbl. BO3MOXeH i IpyTroi BUIT
JarpaMMBbl TOH JK€ CUCTEMBI B 3TOM cirydyae?
3. Kakoe pa3niuue B CBOMCTBaX COCIMHEHUH MarHus M OEpUILINS UCIIONB3YETCs IS pa3/ielieHHs
KapOOHATOB OCPMILITHSA U MaTHUS?
4. Kak 0OBSICHUTD Pa3INIHOE ACHCTBUE N30BITKA BOAHBIX PACTBOPOB AaMMHAKa M THIPOKCHAA
HaTpus Ha pacTBOP Cyb(ara amOMUHNA?
5. UeM 0OBSACHATH HANOOJIBIIYIO YCTOMYUBOCTH coenuHennit Taus (1), ceurna (I1), Bucmyra (1) ?
6. Kakoiif 13 KOMILIEKCHBIX HOHOB sBIIsieTcA Hanbomee ycroiunBeiM? Terpaammunanuaka (11) mmm
terpaaMmuHpTyTH (I1). Hanmumute BeipaxeHust IjIsl CTYNEHYaThIX U MOJTHONW KOHCTAHT yCTOMYHUBOCTH
YKa3aHHOTO KOMIUIEKCA PTYTH.
7. Kak MOXHO pacTBOpHUTH MeTaunueckuii Tutan? HanucaTs ypaBHeHHS peakiuil.
8. Kakue mpoayKThl HOTy4aroTCs IPU B3aUMOACHCTBUH OPTOBAHAAaTa KaJlUs ¢ TOpIUeH
KOHIIEHTPpUPOBaHHOH coJsiHo# kucmoToit? 1) VCI3 2) VCl4 3) VOCI2 4) H2[VCI6] 5) CI2
9. Kakue HOHBI MOT'YT CyILIIECTBOBATH a) B KHCIIOH cpenie, 0) B mienounoi cpene? 1) [Cr(H20)63+ 2)
[Cr(OH)6]3- 3) CrO42- 4) Cr2072-
10. B kakoii cpezie MPOBOAMIOCH BOCCTAHOBJICHHUE NTEpPMaHIaHaTa Kajlks, €CIIM PacTBop: a)obeceTmiics, 0) npruodpen
Oypyo OKpacky, B) mo3eneHen? 1) B KUCIIOH, 2) B HEUTpaibHOI, 3) B
LIEJTOYHOM.
11. Kakue comm xene3a (I1) He pacTBOpsitotest B Boge? B uem onn pactBopstores? Hammcats
YpaBHEHHS PeaKIHi.
12. Tlpu rutaBieHUW Ha BO3yXe MIeNIouel TIIaTHHOBAsSI MMOCy1a pa3pyiiaercs. YTo mpu 3TomMm
obpazyercs? 1) Na2[Pt(OH)6] 2) Na2[Pt(OH)4] 3) Na2PtO2 4) PtO2
13. B uem pactBopstorcs 1) xmopug cepedpa 2) 6pomun cepedpa 3)moaun cepedbpa? 1) Boaa 2)
pactBop ammuaka 3) THocynbdart HaTpus 4) IMaHUA KaJIHs
14. TTouemy XxMMH4ecKas CBSI3b B COEAMHEHHUAX KaIMHUSI MEHEe KOBAJICHTHAS, YeM B ClTydae IMHKA U
pTyTH?
15. INovyemy B ciydae KOMIUIEKCHBIX COETMHEHUH JIAHTAaHOMI0B 3 dexT cTadrmm3anuu
KPHUCTAJUTMYECKHUM I10JIEM JINTaH/1a He3HAUYNTEIIeH?
(3 CEMECTP)
Bapuant 1
1. Kiraccuduxanust HEOpraHn4ecKiX COECIMHEHHH Ha OKCHIbI, THAPOKCHUIBI U coyiu. JleJeHue OKCHIOB Ha OCHOBHEIE,

KUCIIOTHBIE, aM(OTepHBIE, HeCOIe00pasyolye; OTINIUTENbHbIE CBOWCTBA OKCH/IOB KaXI0T0 Kitacca?
2. Omnpenenenue aTomMa. XapakTepUCTHKA JIEMEHTAPHBIX YaCTHII, COCTABIISIOMINX aToM. M3oTombr?
3. Ilepuomnuecknii 3akoH .M. MenzeneeBa B cBeTe y4€HHsI O CTPOSHUH aTOMOB?
4, OOBSCHUTE MEXaHM3M 00pPa30BaAHUSA XUMHUCCKON CBSI3U?
5. XuMudeckas CBsI3b U CTPOSHHUE MOJIEKYJI. JlaliTe 0ObsICHEHHE.
6. BHyTpeHHSIsI SHEPTHsl, SJHTAIBIINS U TEIUIOBON 3B PEKT peakiuu.
7. Kakne BaM W3BECTHBI CIIOCOOBI BRIPAKCHHSI COCTaBa PACTBOPOB?



8. 3aBHCHMOCTH CKOPOCTH PEaKIMU OT KOHIEHTPALUK PEAreHTOB U TEMIIEPATYPBhI.
9. KoHcranTa paBHOBeCHs, 3aKOH ACIHCTBYIONIMX Macc Ui PaBHOBECHS, B3aUMOCBSI3b KOHCTAHTHI PaBHOBECUS C
sHeprueii ' n60ca.
10. Hdaiite oObsacHeHne npuHnuiry Jle [llaTense u ero npakTudeckoe 3Ha9CHIE.
11.9uTpomnus. PacueT SHTaMBINH U SHTPOIMH PEaKIUHU. TEPMOXUMHYECKIE PACUCTHI.
12. PactBopsl. Uto Takoe 31neKTposuThl? CBOWCTBA PACTBOPOB AJIEKTPOJIUTOB.
13. Yto takoe HeaneKTposnThl? CBOWCTBA PACTBOPOB HEINEKTPOIHUTOB.
14. Yro Takoe XMMUYECKasi KHHETHKA U paBHOBecUE?
15. Yto Takoe KaTalu3aTopsl U KaTauus?
Bapuanr 2
1. JlaiiTe onpeneneHne NOHITHSIM: UCTUHHBIC ¥ KOJUIOMJHBIE PACTBOPHI.
2. CriocoOBI BEIpa)kKeHUS KOHIICHTPALIUH PACTBOPOB.
3. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB MPOCTHIX M CIOXKHBIX BEIIECTB.
4. ®axTOpPHI BIUAIOIINE Ha CKOPOCTh XUMUIECKUX PEaKIINH.
5. Ilpon3BeieHre pacTBOPUMOCTH. METOIBI pacueTa MPOU3BEICHHE PACTBOPHMOCTH BEIIECTB.
6. Cuapomnu3 coseil. Y CIIOBHsI MPOTEKAHKS THIPOJIA3a COJICH.
7. KommiekcHble coeiMHeHHs. BUbI KOOPIMHAIIMOHHBIX COCIMHEHNI U H30MEPHS.
8. Uro Takoe OBP? Metoas! ypaBuenust OBP.
9. 'annpBanuueckue 31eMeHTsl. [IpuBeanTe npumep.
10. DACKTPOXUMHYECKHE MPOIIECChI. DICKTPOIIM3 U €r0 3aKOHBI.
11. DnexTponu3 BOJHBIX PaCTBOPOB H CIIABOB.
12. Yto Takoe rajyoreHsl ¥ KaKue y HUX XUMHYECKHe CBOHCTBA?
13. Yto Takoe XaJbKOTCHBI M KAKHE Y HUX XUMHUYECKHE CBOHCTBA?
14. HazoBure p-3meMeHTH! V IpyNIbl ¥ UX XUMAYECKHE CBOHCTBA?
15. HazoBwure p-anemenTts! || rpymmel 1 ux XuMudeckue CBOUCTBA?
Bapuant 3
1. HazoBute p-anements! |V rpynmsl u ux pusuueckue 1 XUMHYECKHE CBOWCTBA.
2. HazoBwure S-ameMeHTH!I | rpynmbl 1 ux pU3ndeckue 1 XUMUYEeCKUe CBONCTBA.
3. HazoBure S-anements! |l rpynmbl u ux Gusnueckre 1 XMMHUUECKHE CBOICTBA.
4. XuMHu4ecKkue CBocTBa S-ayeMeHToB | rpynmel. [IpuBeauTe nmpumepsl.
5. Xummyeckue cBoiicTBa s-ameMeHTOB |l rpymmer. [IpuBeaute mprumMepst
6. Xummnueckne cBoiicTBa s-3eMeHTOB |lrpynmer. [IpuBenure npumepst
7. YpaBHEHHUS THIIPOJIN3a COSANHEHNUH, CIIOCOOB! YCHIICHNUS W TIOIaBJICHHS THPOIIN3a.
8. ToxooOpa3yromye peakiiui B XAMUIECKUX UCTOYHNKAX 3JEKTPOIHEPIHH.
9. DyreKTpOoIHbIE MPOIECCH M XMMUUECKHE PEaKIUH NP 3JIEKTPOJIU3€ Pa3INuHbIX COSIMHEHHH.
10. Ckopoctp peakiuu. KnHernueckoe ypaBHeHHe. KoHCTaHTa CKOPOCTH pPEaKIMM, MOJIEKYJISPHOCTh M HOPSIOK
peaxuuu.
11. KoHCTaHTBl CKOPOCTH PEaKIii MEepBOro, BTOPOTrO, TPETHETO MOPSIKOB, KUHETHYECKUE YPAaBHEHUS U HUX.
Ilepuon nomynpespaleHus.
12. CriocoObI onpeiesiCHUs TTOPSIIKA PEAKIUH.
13. CrioxHbIe peakMu: IBYXCTOPOHHHUE (00paTUMBbIE), CONPSKEHHBIE.
14. CrioxHbIe peaklyu: apaieibHble, OCIe0BaTeNbHbIE.
15. Teopust akTHUBHBIX cOyJIapeHHMH. BblpakeHue Ui KOHCTaHTHI CKOPOCTH MO TEOPHUH AaKTHUBHBIX COYAApEHHH.
Crepuuecknii pakrop. Jlaiite 0ObsICHEHHS.
(4 CEMECTP)
Bapuanr 1
. HazoBUTE OCHOBHBIE KIIACCHI HEOPTAHUYECKUX COCTUHEH Hid.
. Kakue BH/IbI XUMUYECKHX peaKiiii BAM H3BECTHBI?
. OCHOBHBIE 3aKOHBI XMMHUH U 3aKOHBI I'a30B. Kak onpeessiroT MOJIEKYJSIPHYIO Maccy ra3oB?
. Uro Takoe skBUBaNIeHT daeMeHTa? OnpeenTe 3aKOH YKBUBAJIEHTOB.
. Onpenenenne HKBUBAJICHTa METAIJIOB M APYTHX BEILECTB.
. CKOpOCTh XUMHYECKUX PEaKIHi U (haKTOPHI BIUSIONINE HA HETO.
. PactBopsl. Konuenrtpanus pactBopos. [IpuroroBienuns pacTBOpOB.
. [IpousBenenue pactBopumMocTy. PacTBopuMOCTS.
. T'unponus coneit. [lpuseaute mpumMepsl.
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10. Kosoumnsie pactBopsl. IIpomecc agcopoiuu. [laite 0ObICHCHHS.
11. KomrutekcHble coenuaeHus. [IpuBeqnTe IpuMepsl.



12. I3omepusi KOOPAWHAIIMOHHBIX COCAMHECHUM. [IpuBEIUTE TIPUMEPHI.

13. Koppo3ust METaUIOB M MX BPEIHBIC BO3ACHCTBUSA HAPOIHOMY XO3SHUCTBY.

14. O6mas xapakTepuCTHKa HEMETauIoB. Pa3HuUIa MeX Iy METaJUIaMH X HEMETaJJIaMH.

15. PacnpocTpaHeHre HEMETAIOB B IPUPOJIE M CITOCOOBI UX ITOTyYeHHS.
Bapuanr 2.

1.Kucnoponconepskaiiye coeTMHEHHs HEMETAJIIOB.

. Kucnopon. Ero ¢pusnueckue u xumudeckne CBOWCTBA.

. O30H. Oxcunsl. Ilepoxcumsl.

. [loarpymmna ranorenos. O0mIas XapaKTepUCTHKa raJIOreHOB.

. 'anorenoBonopoasl. 1x cBoiicTBa.

. @ocoop. Ammorponms. CBoiictBa poctopa.

. lllenouHble MeTaNIBI B IPUPOAE: CBOMCTBA U MIOJIyUYEHUE.

. [Ipouecc anexkrponusa pacmiasos. [IpuBenure npumepsl.

. IIpouecc anekTponusa pacTBopoB. [IpuBeaure npumepsl.

10. Xumus noarpynmna XpoMa U UX COeIMHCHHH .
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11. Xumuueckue cBOMCTBa MapraHiia U MX COSAUHCHUH.

12. Xumust Tpuasl sxenesa u ux coeauHenuil. [Ipusennte npuMepsl.

13. XuMust IiIaTHHOBOMW TPYIIIBI U UX coeinHeHui. [IpuBeaure npumepsl.
14. Xumus noArpymnisl Meau U ux coequHenuil. [Ipusenure npumepsl.

15. XuMuueckre CBOMCTBA JIEMEHTOB MOATPYIIIbI IUHKA.

BapuanTt 3

1. Xumus nantanonnos. IIpuBenure mpuMepsl.

2. Xumns aktTHHOMJ0B. [IprBeanTe IprUMepsI.

3. O6mue MeToabl aHanm3a. Jlaiite 00bICHCHUS.

4. ®u3nyecKkne METOIbl aHAIN3A.

5. ®u3nKo-XUMHUYIECKHE METOABI aHAIIN3A.

6. CoenuHeHus ckaHIus U UX cBolicTBa. [IpuBenute mpuMepsl.

7. Iloarpymnna TuTaHa u ux coequHeHuil. [Ipusenure npumepsl.

8. CpoiicTBa nmoarpynisl BaHaaus. [I[puBeanurte npumepsl.

9. CoenvHeHue yriepoa ¢ cepoi u azotoM. [IpuBenute npuMepsl.

10. OO0mas xapaKTepruCTHKA 3JIEMEHTOB TPHAJIBI JKele3a.

11. Xumuueckne u pu3HIECKre CBOWCTBA 3JIEMEHTOB IIJIATHHOBOM I'PYIIIHL.
12. Xumnueckne u pu3HIECKre CBOWCTBA COSANHEHUH PYTEHHUS U OCMHUSL.
13. Xumust apceHa, cypbMbl U BUCMYTa. [IpuBeuTe mpuMepsl.

14. Okcuppl, rajgoreHupl, cynduasl U okcoranoreHu sl Banaauii (V), auoobwuit (V) u tanran (V).
15. ToxooOpa3yromue peakiiii B XUMUYECKUX HCTOYHUKAX 3JIEKTPOIHEPTHH.

Kpurtepun onenku:

O1lcHKa «OTJIHYHO» BBICTABJSIETCS 00yYaroIeMyCs, €CJIM: OH MPUHUMAET aKTUBHOE y4acTHEe B OOCYXKICHHH, padoTe
KOJJIOKBHYMa U TPH 3TOM BBIPAXKAET CBOIO TOYKY 3PCHHUS apryMEHTHPOBAHO, 00OCHOBAHHO, MPHUBOIHUT JI0KA3aTCIILCTBCHHYIO
0a3y, XOpOIIO 3HAET OCHOBHYIO KaHBY MPOUCXOIUBINUX COOBITHI W SIBICHUI, CIIOCOOCH BBISBIATH M aHAIH3HPOBATH UX
NPUYHHBI U TIOCJICACTBHUS, BRICTPAUBATH IPUYHHHO-CIICICTBCHHBIC TICTIOYKH;

OIeHKa «XOPOIIO» BBICTABISIETCS 00ydYarOmIeMycs, €CJIA: OH IMPUHUMAeT aKTUBHOE yYacTHe B pa0dOTe KOJUIOKBHYMA,
XOpOIIO 3HAET KaHBY IPOMCXOJMBIIUX COOBITHI W SBICHHW, HO MPH 3TOM HE BCET/Ia B IOJIHOW Mepe MOXKET 00OCHOBAaHHO H
apryMEHTHPOBaHO OOOCHOBaTh CBOIO TOYKY 3pCHUs, HMEET MPOOJIEMBbl NpPH MPUBEICHUU JOKA3aTEIBbHOW 0a3bl CBOHX
CY)KICHUH, IPY BRICTPAUBAHUH IPUIHMHHO-CIICICTBEHHBIX [IEMOYCK;

OleHKa «yIOBJIETBOPUTEIBHO» BBICTABISIETCSl O0Oy4alolmieMycsi, €CJIM: OH HE OYEeHb AaKTUBHO Y4YacTBOBaJ B
00CyKIeHUH, B pabOTe KOJUIOKBUYMA, IMECT MTOBEPXHOCTHBIC 3HAHUE O MPOUCXOIUBIINX COOBITHIX W SIBJICHHSIX M HE MOYKET
yOeIuTeNbHO CHOPMYIIMPOBATE U OTCTOSITh CBOIO TOUKY 3pEHHUSI.

OlnieHKa «HEYIOBJICTBOPUTEIHLHO» BBICTABISETCS OOYyYaIOIMIEMYCs, €CIM: OH MPaKTUYECKH HE TPUHUMAN ydJacTHE B
00CY)XIIEHUU TeMBbI KOJIJIOKBHYyMa, He 00JajaeT MOCTaTOYHBIM KOJMYECTBOM 3HAHUW IO paccMaTpuBaeMou mpodieme, HE
MOJeT c(OpMYIIMPOBATH CBOE OTHOIIEHHE K HEH, apryMEHTHPOBATH €€.

OrieHKa He BBICTABIISIETCS 00YUAIONIeMyCsl, €CIIM OH OTCYTCTBOBAJI MJIM HE MPUHUMAIT y4acTHE B KOJUIOKBUYME.

OlcHKAa «3aYTCHO» BBICTABIISACTCS OOYYAKOIIEMYCs, €CJIM: OH 3HACT OCHOBHBIC OIPEHCIICHUs, MOCICIOBATEICH B
W3JI0)KCHUU MaTepuania, ICMOHCTPUPYET 0a30BbIC 3HAHUS JAUCIUILTHHEI, BIAJCET HEOOXOIUMBIMU YMCHHUSIMU U HABBIKAMU TIPU
BBINIOJTHEHUH [TPAKTUUECKUX 3aJaHUM.



OHCHK& <«(HC 3a4TCHO» BBICTABJIACTCA O6yanOIII€MyC${, €CJIM: OH HC 3HAaCT OCHOBHBIX onpeaeneﬂnﬁ, HCIIOCICA0BATCIICH
U COUMBUMB B HU3JIOKEHHU mMmarepuajia, HE O6J'Ia)_'la€T onpez[eneHHoﬁ CHCTEMOM 3HAHUK IO JUCHMIINIMHE, HC B IIOJIHOM MEpe
BJIaACCT HCOGXOL[I/IMI)IMI/I YMCHUSMHA U HaBbIKaMU IPU BBINIOJTHCHUU NPAKTHUICCKUX 3a[LaHHﬁ.

MOY BO «Poccuiicko-Tampxuxckuiin» (CnaBsiHCKHil) yHUBEpCHTET»
Kadenpa xumun u Ononaoruu
BOITPOCHI VISl TIPOMEXKYTOYHOI'O KOHTPOJISI 3SHAHUM
IO AUCLUILTHHE Mo qucuuiuiiie Heopranmveckoil Xummnu

Bapnant 1
1.JAnst  wpeHtugukanmum W norjomeHus — okcupa  yriepoja(ll)  mpumeHsIOT  aMMMadHBle  PacTBOPHI
a3oTHOkucioro cepeopa u  xumopuga meau(I). Ha  kxakux  cBoifctBax  okcupma  yriepopa(ll)  ocHoBaHbI

peakuuu B3aUMO/JIEHCTBUS ero c STUMHU pearentamu? Hanummmure ypaBHEHHsI peakuui.
OtBerhl: 1) TOpUCOCAMHEHHWS, 2)  OKHCIHMTCIBHBIX, 3) BOCCTAHOBUTCIBHBIX, 4)  KOMIUIEKCOOOPA3y OIIHX.
2.TuokapOoHaTHI, THOYTOJIbHAS KHCTIOTA. [Tonyuenwue, CBOIICTBa, YCTOUYUBOCTbD. Kaxoe

MPOCTPAaHCTBEHHOE DACIOJIOKEHNE XapakTEpHO JUI TPHUOKCOKapOOHAaT- M TpHUCYIb(Pumo KapOOHATHOHOB, KAaKOB THII
THOpHUIM3AINN aTOMHBIX OpOHTaIelf aToMa yTiiepoaa B HAX?

Otsertsl: 1) sp, 2) sp2, 3) sp3, 4) muHeiHOE, 5) TpeyronbHoe, 6) TeTPadAPHIECKOE.

3. Kakme w©3 TpHUBEAEHHBIX pEaknOWid MOTYT OBITh  WCIONB30BaHBl ISl TOJNY4YEHHS  IUCyJIbhHUaa
KpeMHus?
OTBeTHI: ) SitS —, 2) H2StSi —, 3) SiCl4+H2S(p) —, 4) Na2SiO3(p)+H2S(r) —.
4, K 50 wMn 1% -HOro pacTBopa  amerata Hatpus  gobasmeno 10 ma 0,1 M pacrtBopa
XJIOPOBOZOPOAHOM KHCJIOTHI. Brruucnure pH MOy YEHHOTO pacTBopa. K(CH3COOH) =1,8-10-5.
OTBETEHL: 1) 6,5; 2) 7,2, 3) 8,2; 4) 9,0.
5. 3akonuure ypaBHeHus peakunumit: a) SnCl2 + NH20H + NaOH —NH3+ ?; b) SiF4+ H20 —.
VYkaxure  YUCIO  MOJCH  OKHCIWTEIs B  pPEaKkUd a) W YUCIO  MOJEeH  BOAsl B peakuuu D).

OrBetsl: a - 1) 1 w™omp, 2) 3 wmoma, 3) 5 wmomeir; b - 1) 1 wmoms, 2) 2 wmoma, 3) 3 Mo
Bapuant 2
1.Kaxk HU3MEHUTCS JIaBIICHUE HACBIIICHHOTO napa pactBopuTes npu pacTBOpeHHn B HEM
KaKoro-ubo HEIIeTy4ero BelecTBa? Ipu 00OBSCHEHUH UCIIOIb30BaTh MPUHIAT Jle-Illarenbe

[epBbiii 3aKOH Pays, JBE (bopMyITUPOBKH 3aKOHa, MareMaruyueckas 3aIKCh.

2.Bmuser 7M  TpUCYTCTBHE W30BITKA COJSTHOW KHCIOTHIL Ha  3JeKTporpoBomHocTs K+ B pactBope KCl  ?
3.M3BecTHO, 4dYTO DHEPrusi BOJOPOJHOW CBA3M MexIy aHuoHoM O04n- ®  MoyeKkylaMH BOABl B psAy

Cl104- - SO42- - PO43- - SiO44- Bospacraer ot 7,1 gmo 35,6 «k/x/moms. Kakas 3aBUCHMOCTH
CyIIeCTByeT  MEXIy  3apsJoM W pa3MepoM aHHOHa M €ro  CKIOHHOCThIO K  ruaponm3y?  Kakas
CYIIIECTBYET B3aMMOCBS3b MEXTy CKJIOHHOCTBIO aHMOHA K TUIPOJIHU3Y u CIIOCOOHOCTBIO
00pa3oBaHHOM MM  KHCIOTBI K KHCIOTHOW WoHu3anuu? Kak u3MeHsercs CKIOHHOCTh K  THJIPONH3Y B
pany C1047S5042-- P0O437Si044-?
4. TlomblTaliTech  mpelckasaTh, Kak  W3MEHUTCA  CKOPOCTh  PEaKIMW  MEXAy HOHaMH B pacTBope  NpH
YBEITMYCHUHT HMOHHOH CHUJIBIL.
5.PactBop KNO3, coamepxamuii 8,44  MaccoBbIX  JOJNE€d  COJM,  MOKAa3bIBa€T  MPUPOCT  TEMIEpPaTyphl
kuneduss  Ha  0,797°C  mo CpaBHEHMIO  C  TEeMIepaTypodl  KWUIEHUS  BOJBL Bbluuciute  creneHb
JIMICCOITUAIINH coim B pacTBope.
6.Berauciute  3QQexTuBHYI0  KOHIeHTpamuio uoHoB Cu2+ wm  SO42- B 0,1 H  pactBope cyibdara
Me, eciu Kaxymascs CTEIeHb JIMCCOIHAIINH coJ paBHa 40 %.
7.Berauciute pH pactBopa w cremeHb ruaponm3a comd B 0,1 M pactBope Cu(NO3)2. K2= 3.4-10-7.
8.Bpruucnute [P ¢ocdara cepebpa , ecnmm  pacTBOPUMOCTE  3TOM  COMM B BOAE  COCTaBIIET
4.68-10-6 MOJIB/JI.
Bapuanrt 3
1. CocraBpTe ypaBHEHHE pPEAaKIMH  OKHCICHHS  BOCCTAHOBJICHHS 10  CJIEAYIOHmEH cXxeMe W YKaXHTe
CBSI3b 9KBUBAJICHTHBIX u MOJIBHBIX Macc OKHUCITUTENS u BOCCTAHOBHTEIIS
VSO3 + HNO3 = H2S04 + VO(NO3)2 + NO
2. Ompenmenure  3JIC  TambBaHWUYECKOTO,  COCTOSIIIETO W3  CBUHIIOBOM  IUIACTHHBI B pacTBOpe ¢

KoHmeHTparmer noHoB  cBuHHA(II) paBmoit  0.0001 wMomp/m W  OJOBAHHOW  IUIACTHHBI B PacTBOpe C
KoHIeHTparelr  woHoB  onoBa(ll) paBmoit 0.1 ™momb/n.  CraHmapTHblE  NOTEHIMANbl CBHHLIA M OJIOBa

COOTBETCTBEHHO PaBHBL -0.13 u 0.-14. Hanucars ypaBHEHUE peakuuu, MIpoTeKaroIei B
rajlbBaHUYECKOM JJIEMEHTE.
3. Onpenenure HaIpaBJICHHUE OKHCIMTENbHO-BOCCTAHOBUTEIBHON peaxuu:
Hg2 2+ + Fe2+ - Fe3++Hg
EO: Hg2 2+/Hg = +0.789; Fe3+/Fe2+ = +0.771,
a { Hg2 2+} = { Fe2+}= 1*10-2 MOJIb/JT; { Fe3+} =10-2 MOJIB/T
b { Hg2 2+} = { Fe2+}= 1*10-2 MOJIB/ T, { Fe3+} =10-4 MOJIB/JI

4. Tlo pmmarpammam Jlatumepa paccumraiite 3Hadenuss EO gmua  mepexoma BrO3-/Br2  ,ecnmu  u3BeCTHBI
EO0 Bini: CIIEYFOLIMX MEPEXOIOB: BrO3-/HBrO +1.495; HBro/Br2 +1.574; Br2/Br- + 1.087
Bapuant 4



1 .OTKpI)ITI/IC QJICKTPOHA nu €ro 3HA4YCHUC JIIsL TCOpUU CTpOCHUA aTromMa.

2.IToctynatsl Bopa.
3.Uem ompenensercss M KakOBO YMCIO KBAaHTOBBIX s4eek (opOWraneil) Ha KaXIOM M3  I[OJYPOBHEW?
4.XapaKTepuCTHKN XUMUYECKOH CBSI3U.
5.0cHOBHBIE MOJIOXKEHUS MeToa MO. Casi3bIBalOIINE, Ppa3phIXIIOIINE, HECBSI3BIBAIOLINE u ap.
opbouranu

6.0mnucanue XUMHYECKOH CBA3U B H20 o MeToay BC (£HOH=1050).
7.0T Kakoil  WacTWMIBl ~ TpyJHEE ~ OTOpBaTh  JJEKTPOH: OT  aToMa  BOAOpOJa MM  OT  MOJEKYJIBI
BOZIOpOa? [Mouemy? (ITpuBeyn METOI MO)
Bapuant 5
1.0Ompenemnure MOJISIPHOCTD u paccunraiTe SC TaTbBAaHIYECKOTO DIIEMEHTA, COCTOSIIIIETO u3

ONIOBSIHHOW  TUTACTHHBI,  IIOMEIIEHHOW B  pacTBOp ¢  KoHHmeHTpammeidr  woHoB  ojoBa(Il)  paemoit 0,1
MOJB/, W CBUHIOBOM TUITaCTHHBI B  pacTBope ¢  KoHIeHTpamumeid woHoB  cBmHOA(I) pasmoit 0,001
Monb/.  HopmanpHBle  MOTEHIMANBl  OJOBAa W CBHHIA  COOTBeTcTBeHHO  paBuel -0,14 wu  -0,13 B.

2.00orareHne pyn ¢oTanueii.
3.M300pasure  guarpaMMy ~— COCTOSIHUSL ~ CHUCTEMBI,  OTBEYAIOUIYI0  HW)KENPUBEICHHOW  cXeMe,  00O03HauyuB
ocoOble  TOYKM W  TOJIs, yKasaB mpupoxy  TBepAblix  (a3.  Omummmre  mponeccsl  NPH  OXJIAKICHUH
pacriiiaBa, OTBEYAIOILETO TOUKE a.
BapuanTt 6
1.Kakoe  mome  co3maror  Mmomekynmsl H20 B wmome  Cr(OH2)62+, ecnm  mapaMeTp  pacHIeIUICHHUS
cocraBmsier 13900 cm-1 , a oHeprus cmapuBaHHS ANEeKTpoHOB paBHa 23500 cm ? CKOIMBKO y  HEro
HECIIapEHHBIX 3JIEKTPOHOB?
OTBETHI: 1) cimaboe; 2) CHJIBHOE; 3) 2; 4) 0; 5) 4
2.Hanwucatp ypaBHEHHE peakuuu B3aUMOJEHCTBUS XpoMma KOHLEHTPUPOBAHHOM A30THOU KHCJIOTOH.
Onpenenuts  4yuciIO  MoOJeH  MpOAyKTa  IAcCHBAIUH. VkazaTb ~ OKpacKy  IpPOJyKTa  BOCCTaHOBIJICHUS.
OTBeTHI: 1) 2; 2) 1; 3) 3; 4) Oypas; 5) OecrBeTHasl.
3. CKobKO MoJeit rasa oOpazyeTtcs npu B3aMMO/ICHCTBUU nuxpomara(VI) KaJus c
KOHIIGHTPUPOBAaHHON  consfHOM  KkucioTod  mpu  HarpeBaHuu?  Kakme  cBOWCTBa  HposiBIAET B PEaKLIUHU
nquxpomat(VI) Kamus?
OTBeTHI: 1) 3; 2) 2; 3) 1; 4) OKHCIIUTEJIbHBIE; 5) BOCCTaHOBUTEJIbHEBIE.
4.YcraHoBUTh XuMHYeckylo mpupony MoO2C12 u WO2CI2 wu 3Hauemme pH cpensl mpu WX THIPOJIH3E.
OTBETHI: 1)  ocHOBHaf; 2) kumenmotHast; 3) pH > 7, 4 pH = 7 5 pH < 7.
5. Kakyro oOkpacky WMEIOT  IIENOYHBIE  pacTBOpel  Terpaokcoxpomara(VI)  kamma?  KakoBo  crtpoeHue
KOMIUTIEKCHOTO MOHA xpoma(VI)?
OTBeTHI: 1) OpaHKEBYIO, 2) 3eJICHYIO; 3) KEINTYIO; 4) OKTasIp; S)rerpasap
Bapuant 7
1.KakoBa KOH(Uryparus BaJICHTHBIX 3JIEKTPOHOB B aToMe TUTaHA B OCHOBHOM COCTOSIHUU?
Ortsert:

1) 73d24s2 2)...4s24p2 3).. 4s]4p3 4)..3d34s1
2. Kakume  peakiud  MOXHO  HCIOJNB30BaTh, 4TOObl  mepeBectm  Ti02 B pacTBOPHUMOE  COCTOSHHE?
Hanumute ypaBHEHHS COOTBETCTBYIOIINX peaxImi.
Ortsert:

1)TiO2 + HCl1(xonm.) — 3) TiO2 + HF —
2)TiO2 + C + Cl2 — 4) TiO2 + NaOHrts. —

3. B Momekyme Kakoro Xjopuaa CBS3b MEXIy aToMaMHM HMMeeT Hauboiee  KOBaJEHTHBIH  Xapakrep?
Otser:
HT1C14 2)ZrCl14 3)HfC14
4. Kakme peaknuum  MOXHO  HCIONB30BaTh  JuId  [oimydeHMs — okcuzpa  BaHanusA(V) B mabGopaTtopun?
Ortsert:

1)NH4VO3 — t 3) VOC13 + H20 —
2)V + 02 — 4) V2(S04)3 + KMnO4 + H2S04 —
Homumure COOTBETCTBYIOIIIHE YpaBHEHHS.
5. Kakue  cremeHM  OKUCIeHHSI  WMeeT  BaHaJWii B  HamOoJiee  yCTOMYMBBIX  CBOMX  COEJIMHEHUSX?
OtBer:

1)+2 2)+3 3)+4 4)+5
6. Hanummre ypaBHEHHUE peakuuu
NaVO3 + H2S04(pa36.) + Zn(u30BbIT.) —
u nojicunrTaiire CyMMy ko3¢ unmenTos B JIeBOH 4acTh YpaBHEHHUS.
Ortser: D11 2)15 3)16 H19

7. Ha npumepe cBONUCTB 351eMeHTOB [VD rpynnsl mokaxure siBJ€HUE BTOPUYHOMN IEPUOAUYHOCTH.

Kpurepun ouenku:

O1eHKa «OTIMYHO» BBICTABISIETCS] 00YYAIOIIEMYCsl, €CIIM: OH MPUHMMAET aKTHBHOE Y4acTHe B 0OCYyXIEeHMH, paboTe
KOJUIOKBHYMa W IIPH 3TOM BBIPAXKA€T CBOIO TOUKY 3PEHUSI apIyMEHTHPOBAaHO, 0OOCHOBAHHO, IPUBOJUT I0KA3aTEILCTBEHHYIO
6a3y, XOpOIIO 3HAET OCHOBHYIO KaHBY IMPOHMCXOIUBIINX COOBITUH ¥ SIBICHHH, CIIOCOOCH BBISBISTE M aHATM3HUPOBATH HX
IIPUYUHBI U NIOCIECACTBYSL, BEICTPAUBATh IPUYUHHO-CICICTBEHHBIC LIEIIOYKY;



OreHKa «XOpOII0» BBICTABISETCS 00y4YalOIIEMyCsl, €ClIM: OH IPUHMMAET aKTHBHOE ydacTHe B paboTe KOJUIOKBHYMa,
XOpOILO 3HAET KaHBY NPOUCXOMBIINX COOBITHII U SBJICHUH, HO PU STOM HE BCErAa B MOJIHOH Mepe MOXKET 0OOCHOBAHHO M
apryMEHTHPOBaHO OOOCHOBAaTh CBOIO TOYKY 3pEHUs, MMEET IMpoOIeMbl NPH NPUBEACHUM JIOKA3aTeNbHOM 0a3bl CBOMX
CY>K/ICHUI, IPU BBICTPaUBaHUM NPUYUHHO-CIECTBEHHBIX LIENOYEK;

OneHKa «yZOBJICTBOPUTEIBHO» BBHICTABISIETCS OOydalomieMycsi, €CJIM: OH HE OYeHb AaKTHBHO YYacTBOBAJI B
o0cyXIeHur, B paboTe KOJJIOKBUYMa, UMEET ITOBEPXHOCTHBIE 3HAHHE O MPOUCXOMBIINX COOBITHSAX M SIBICHUSX M HE MOXKET
yOenuTenpHO cOPMYIHPOBATE 1 OTCTOSITH CBOIO TOUKY 3PCHUSI.

O1eHKa «HEYAOBICTBOPUTEIBHO» BBICTABIACTCS OOydaromeMycs, €CIHM: OH IPAKTUYECKH HE NMPUHHMAJ ydacTHE B
00CYXICHUHN TeMbl KOJJIOKBHYMa, HE OONamaeT IOCTaTOYHBIM KOJMYECTBOM 3HAHHH IO paccMaTpuBacMoi mpoOieme, He
MOXeET c(hOpMyIMPOBATH CBOE OTHOLIEHUE K HEH, apTyMEHTUPOBATH €€.

OreHKa HE BBICTABIIIETCS 00yUaromeMycsl, €CIIM OH OTCYTCTBOBAJ MIIM HE IPHHUMAJ yJacTHE B KOJUIOKBHYME.

MOY BO «Poccuiicko-Tamxukckuity (CnaBsHCKUIT) YHUBEPCUTET»

Kadenpa xumun u 6unonorun
TECTOBBIE BOIIPOCHI
K 9K3aMeHY 10 JucIHIuHe «Heopranudeckas XuMus»

@1.
Kakue macchl nepmaHranara Kajiusi U MepoKCHAa BOAOpoaa HeoOXoauMbl i nonyuenus 11,21 kucnopona (H.y.) npu
MPOBEICHUH PEAaKIIMU B KHCIION cpeze?

$A) 31,6r KMnO,, 17r H202;

$B) 33.4r KMnOy, 18r 1202

$C) 32,5r KMnQg, 17r H20;

$D) 30,51 KMnOy, 18,61 H,0;

$E) 34,1r KMnOs, 16,5r H20.

@2.

Iocne HarpeBanus 11,6r mepmanranara kamus oOpaszoBanoch 10,42r TBepnoi cmecu. Kakolt MakcnMalbHBIH 00BEM
xJiopa (H.y.) MOXHO MOJyYUTh IIPH JCHCTBHU Ha 00pa30oBaBIIytocs cMech 36,5%-Hoi comstHoM KucnoTs! (p=1,18r/mi).

$A) 3,521;

$B) 3,021 Cly;

$C) 3,431 Cly;

$D) 3,401 Cly;

$E) 2,981 Cls.

@3.

Hanuiure ypaBHeHMS peakldil, COOTBETCTBYIOIIUX CJEIYIOUICH IOCIEA0BATEILHOCTH U OIPEICIHTE CTEIEeHb
OKHCJICHHSI MapraHiia B BeleCTBE X3!

Mn—>X1—>Mn(N03)2—>X2—>K2MnO4—>X3—>Mn.

$A) +2;

$B) +3;

$C) +4;

$D) +1;

$E) +5.

@4.

KakoMy U3 EpeUYHCIICHHBIX 3IEMEHTOB COOTBETCTBYET CJIEAyHollas sjekTporHas gopmyia 1522522p5?

$A) Cl;

$B) Al;

$C) K;

$D) Ni;

$E) F;

@5.

[TupoITI03HUT — 3TO MPUPOAHBII MUHEPAJ, KAKOTO J1eMeHTa?

$A) Cr;

$B) Mn;

$C) Ni;

$D) Re;

$E) Mo.

@6.

KakoMy U3 IepeyumCIIEHHBIX 3JIEMEHTOB COOTBETCTBYET Cileytomas sJeKkTpoHHas Gopmyna 1522s22p53s23p84s!?

$A) Na;

$B) Oy;

$C) CI;

$D) N;

$E) K;

@7.



Kaxk Ha3bIBAIOTCS U3EIHS HOKPHITHIC IMHKOM JUIS 3AIIUThI KX OT KOPPO3UH?
$A) OLIMHKOBAHHEIE;
$B) XpoMOIIMHKOBaHHBIE;
$C) papuHUpOBaHHEIE;
$D) necopOHUpOBaHHBIE;
$E) MeHEeHHBL
@8.
CKOJILKO HECMAPEHHbIX 3JIEKTPOHOB y aToma 153;P?
$A) 6;
$B) 10;
$C) 11,
$D) 12;
$E) 3;
@9.
KakoMy M3 IepeddCIIEHHBIX 3JIEMEHTOB COOTBETCTBYET CleAylollas 3jekTpoHHas dopmyna 1s 22s 22p 63s 23p %4s
237872
$A) Fe;
$B) C;
$C) Ni;
$D) Pd;
$E) H;
@10.

1 <
Kem Bmepsbie Obuta mpemnoxkena dopmyma — = A(Z — B) mnokaseBaromas 3aBUCHMOCTb [UTHHBI BOJHBI
A

PEHTTEHOBCKOTO H3JIyYCHHUS aTOMa OT ero MOPSAKOBOTO HoMepa?
$A) M. [lnankom;
$B) A. Diinmreiinom;
$C) Moseno;
$D) H. Bopowm;
$E) B.M. KiteukoBckum;
@11.
CKOJIBKO 3JIEKTPOHOB UMEeT aToM 27-°Al?
$A) 20;
$B) 14;
$C) 13;
$D) 16;
$E) 7;
@12.
YeMy paBHO KOJIMYECTBO MPOTOHOB B aToMe 23 *'Na?
$A)10;
$B)19;
$C)20;
$D)11;
$E)2.
@13.
CKOIIbKO IPOTOHOB UMeeTcs B none K*?
$A) 19;
$B) 20;
$C) 24;
$D) 7;
$E) 11;
@14.
CKOJBKO JJIEKTPOHOB nMeeTcsl B none Al3*?
$A) 8;
$B) 19;
$C)7;
$D)10;
$E)17;
@15.
CKOJBKO JJIEKTPOHOB MMeeTcs B none N3?
$A) 6;
$B) 7;
$C) 10;
$D)17;
$E) 14,



@16.

U3 mepeyrcieHHbIX 3JIEMEHTOB KaKOi SBISIETCA S — dIIEMEHTOM?
$A) Al
$B) Si;
$C) K;
$D) Ny;
$E) 02;
@17.
DJIeKTPOHBI KAKOTO YHEPreTHUECKOTO CIIOS B ATOME HA3bIBAIOTCS BAICHTHBIMH JJICKTPOHAMHU?
$A) BHYTpEHHETO;
$B) BHeNIHETO;
$C) Broporo;
$D) nBoiinoro;
$E) tpoiinoro;
@18.
U3 woauaa MeTasuia Maccoii 1.5 monyyaercs HATpAT 3Toro Meramia Maccoi 0,851  BhIYHCITHTE SKBUBAICHTHYIO MacCy
MeTana?
$A) B23;
$B) 24;
$C) 27;
$D) 7;
$E) 39;
@19.
Kakoe MakCHMaJIbHOE YHCIIO DIICKTPOHOB MOYKET HAXOAUTHCS Ha IEPBOM JHEPreTHYECKOM ypOBHE?
$A) 2;
$B) 10;
$C) 30;
$D) 3;
$E) 1;
@20.
YeMy paBeH NOPSAAKOBBIA HOMEp 3IEMEHTa, Y KOTOPOIo CleAYIoIIas 3IeKTPOHHAs KoHurypamus 1522522p3?
$A) 8;
$B) 7;
$C) 10;
$D) 11;
$E) 17;
@21.
Kakoii n3 nmepeurciIeHHbIX 2JIEMEHTOB CaMbli 3JIEKTPOOTPUIIATEIbHBIN?
$A) Na;
$B) K;
$C) P;
$D) Nz;
$E) Oz;
@22.
CKOJILKO SHEPreTHUECKUX ypoBHel y atoma %39K?
$A) 3;
$B) 8;
$C) 1;
$D) 4;
$E) 11;
@23.
CKOJIBKO DHEPreTHYECKHX TOIYPOBHEH y TPEThEr0 IHEPreTHYECKOr0  ypOBHs?
$A) 2;
$B) 6;
$C) 3;
$D) 8;
$E) 10;
@24.
CKOJIBKO S — opOuTaneil umeercs y atoma snementa 245;Cr?
$A) 5;
$B) 6;
$C) 4;
$D) 8;
$E) 1;
@25.



Kakoii u3 nepeunciieHHbIX 2JIEMEHTOB 001a1aeT HanOOJIBIIUM CPOJCTBOM K JJIEKTPOHY?
$A) Na;
$B) Al;
$C) P;
$D) S;
$E) CI;
@26.
CKOJILKO HECTIAPEHHBIX 3JIEKTPOHOB y aToMa 16507
$A) 2;
$B) 6;
$C) 4;
$D) 18;
$E) 7;
@27.
W3 cynbara meramwia maccoit 1,71r momywaercss TUApOKcHA 3Toro Metawuia Maccod 0,78 r . Berumcnure
9KBUBAJICHTHYIO Maccy MeTasa?
$A) 9;
$B) 17,2;
$C) 18,1;
$D) 16,6;
$E) 16.0;
@28.
U3 cyneduna sxene3o maccoit 2,88r momyuen okcup xene3o (111) maccoit 1,92r, Hafinure popmyy cynbduma xemnesa,
$A)Fe2S;
$B) Fe;Ss;
$C)FeS; ;
$D) FeS;
$E) FeSs,
@29.
CaMonpon3BOIbHOE MPEBPAIICHAE HEYCTOHYMBOIO HM30MEpPa OJHOTO XHMHYECKOTO BJIEMEHTa B HM30TON JPYTOro
3JIEMEHTA, COTPOBOKIAIOIIEECS HCITyCKaHUEM IEMEHTAPHBIX YaCcTHIl Ha3bIBACTCA:
$A) BIIEKTPOITPOBOTHOCTHIO;
$B) paaroakTHBHOCTEIO;
$C) conpoTuBIIEHHEM;
$D) TermnoeMKOCThIO;
$E) TermoTBOpHOCTHIO;
@30.
Kak Ha3pIBalOT BpeMs, 3a KOTOPOE paciaaeTcs NOJOBHHA UCXOAHOTO KOIWYECTBA PAAHOaKTHBHOTO H30TOMA?
$A) nepuos mosypacnania;
$B) mepron mpeBparieHus;
$C) mepuon menenus;
$D) nepwuos HeAETUMOCTH;
$E) nepuon 3axBara;
@31.
Kewm BriepBbIe ObIIIa 00HAPYKEHO SIBICHUE PATMOAKTUBHOCTH 3JIEMEHTOB?
$A) JIx. ToMcoHOM;
$B) A. Bekkepenem;
$C) M, Kropu;
$D) D. Pesepdopaom;
$E) 1. Menpeneesnim;
@32.
[Tpu npokanuBannu 10r runca Beiaensercs 2,09 KpucTamIu3aoHHOH Boasl. KakoBa ¢popmyia rumca?
$A) CaSO,*2H,0;
$B) CaS04*0.5H.0;
$C) CaSO4*5H,0;
$D) CaS0,*3H:0;
$E) CaS0,*10H,0
@33.
IIpu a-pacmaje HACKOJIBKO YMEHBIIAETCS 3aps] s/Ipa ¥ €r0 MacCOBOE YHCIIO?
$A) 2:4;
$B) 4:8;
$C) 1:2;
$D) 3:2;
$E) 3:1;
@34.



Kakomy pacnany npenmiectByer npouecc?
%n — %e+!p?
$A) a-pacnany;
$B) B - pacmany;
$C) A-pacmany;
$D) no3uTpOHHOMY pacmay;
$E)anekTpoHHOMY 3aXBaTy;
@35.
3aKOHYMTE ypaBHEHHE PEaKlMU paJoaKTHBHOIO paciajia U Ha30BUTE JIEMEHT 00pa3yroLIUXCs IPU 3TOM:
2250 Th — % He+
$A) 228 g4Ra;
$B)?? g7Ra;
$C) 281y Pa;
$D) %8y, U;
$E)?%g, U;
@36.
3aKOHYMTE ypaBHEHHE PEaKlMy paJoaKTHBHOIO pacnaja 1 Ha30BUTE 3JIEMEHT 00pa3yIoLIMiics IPH 3TOM:
93Np — %1 e +
$A) ZgU;
$B) 2¥%,Pu;
$C) #*494Pu;
$D)**%5 Am;
$E)2%,U;
@37.
3aKOHYNTE ypaBHEHHE PEAaKIMH PAIMOAKTUBHOTO paclafa M HAa30BHTE 3JIEMEHTHI, 00pasylolluecs IpH STOM:
%7Co — %e+
$A)%, Ni;
$B) 555 Mn;
$C)>* Fe;
$D)%2 Cr;
$E)%%,; Co;
@38.
MaccoBoe 4YHCIO aTOMOB HEKOTOPOTO 3JIeMeHTa paBHO 181, B AJeKTpoHHOI 00o0iI0uKe aTomMa coaepkuTcs 73
JJIEKTPOHA. YKa)KUTE YMCIIO IPOTOHOB M HEWTPOHOB B aTOME 3TOTO JIEMEHTA.
$A) 73:108;
$B) 70:111;
$C) 75:106;
$D) 72:109;
$E) 76:105;
@39.
B npuposHBIX COEIMHEHHAX XJIOp Haxoaurcs B Buje uzoronos °Cl(75,5%) u 3'Cl(24,5%). BbluuCIuTL CPEIHIO
aTOMHYIO MacCy NPUPOJHOTO XJIOPaA.
$A) 34,8;
$B)35,0;
$C) 35,49;
$D)36,3;
$E) 33,4;
@40.
Haiitu maccy wmsoroma 81Sr(T; = 8,54), ocraBiiyrocs depes 25,54 XpaHEHHMs, €cilM NEPBOHAYabHAs Macca €ro
cocrasisna 200mr.
$A) 10mr;
$B) 24wmr;
$C) 26wmr;
$D) 25wmr;
$E) 30mr;
@41.
BbludcIMTh MpoLeHT aToMoB u3oTona *281(Ti=25MuH), OCTaBIIMXCSA He pacHaBLIMMUCS MOCIE XPAHEHHS €ro Yepes
2,54.
$A) 1,40;
$B) 1,56;
$C) 1,54;
$D) 1,53;
$E) 1,57;
@42.

B oxcnze merayuia(1)maccoii 6,2 T copepKUTCst MeTa Macco 4,6r. Berunciire 3KBHBAICHTHYIO Maccy MeTaa.



A)22;
B)23;
0)12;

D)27;

E)24:
@43.
3aKOHUYHTE YPABHEHHE PEAKIMN H YKAKHUTE, K KAKOMY PAcCIiajy OTHOCHTCS 3Ta PeaKI[Hs: 283,U —>
$A) a-pacman;

$B) A-pacma;

$C) Y -pacnan;

$D) e~ pacman;

$E) B - pacmaz;
@44.
HMsoron K mpespaiaercs B uzoton “°Ca. Kakoii TN pafiM0aKTHBHOTO paciajia IIpH 3TOM peau3yeTcs?
$A) a-pacma;

$B) B pacnaz;

$C) B*-pacman;

$D) 3axBaT 2EKTPOHA;
$E) crionTaHHOE JeNeHHuE;
@45.
CKOJBbKO IIEpHOJIOB MMEETCs B IepHoIndecKoil cucreme Menzaeneena?
$A) 6;

$B) 7;

$C) 10;

$D) 11;

$E) 1;

@46.
KakoBa npupozaa o0pa3oBaHusi XMMUYECKOW CBSI3H?
$A) s1eKTpoCTaTUYECKAS;
$B) Mexannueckas;

$C) Guonornyeckas;
$D) npocTpaHCcTBEHHAS;
$E) muHamuyeckas;

@47.
Kakue 3JIeKTpOHBI YU4aCTBYIOT B 00pPa30BaHUU XUMHUYECKOU CBS3U?
$A) BaleHTHEIE;
$B) He BalleHTHEIE;
$C) nBoiinkle;

$D) tpoiinsre;
$E) BHYTpEHHHUE;

@48.
Kakast xumuueckas cBsi3b oOpa3yeTcs 3a cueT oOleil 2IeKTpOHHOI napbi?
$A) nonnas;

$B )xoBanenrHas;

$C) BomopoHas;

$D) meraiutnueckas;
$E) nenruanas;

@49.

CKOJIbKO OOIIMX 3JIEKTPOHHBIX Iap uMeercsi B Mouiekyie O2?
$A)1;

$B) 4;

$C) 7;

$D) 8;

$E) 2;

@50.

Yemy paBHA KpaTHOCTH CBs3U B MoJiekyne Np?
$A) 2;

$B) 1;

$C) 3;

$D )8;

$E) 4,

Kputepuu ouenku:
OlleHKa «OTIMYHO» BBICTABISIETCS OOYyYalOIeMycCs, €CIH: OH OOHapyXHBaeT OOHAPYXHMBIIEMY BBICOKHIA,
NPOJBUHYTHI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI, €CJIM OH TIyOOKO M MPOYHO YCBOWIJI MPOTPAaMMHBIA MaTepHa



Kypca, UCUEpIbIBAOIE, OCIEA0BATENbHO, YETKO M JOTMYECKH CTPOMHO €ro M3jaraeT, yMeeT TECHO YBA3bIBaTb TEOPUIO C
NPaKTHKOM, CBOOOJHO CIIPaBISIETCS C 33jJa4aMH M BONPOCAMHM, NIPUYEM HE 3aTPYIHSETCS C OTBETAaMHU IIPH BHIOWU3MEHEHHUHU
3aJJaHui, NPAaBUILHO OOOCHOBBIBACT MPUHSITHIC PELICHUS, BIaJCEeT Pa3HOCTOPOHHUMH HaBBIKAMH M IPHEMaMU BBITIOJHEHHS
MPaKTUYECKUX 3a]au.

OmeHka «XOpOIIO»  BBICTABIAETCS  OOydaloIleMycCs, €ClIM: OH OOHapyXHBaeT IIOBBIILICHHBIH  ypOBEHb
c(OpPMUPOBAHHOCTH KOMIIETCHIMH, TBEPJO 3HAET MaTepHal Kypca, IPaMOTHO M IO CyLIECTBY H3JlaraeT ero, He JIOIMycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, NPABIIIBHO INPHMEHSET TEOPETHUYCCKHE IOJIOKEHUS MpPU PEIICHUU
MPaKTHIECKUX BOIIPOCOB U 3a]a4, BIAJCET HEOOXOIUMBIMU HAaBBIKAMH U TPUEMaMH UX BBHITOTHEHHS.

OmeHKa «yIOBIETBOPHUTEIBHO» BBICTABISIETCSl OOYYAIOIIEMYCs, €CJIM: OH OOHapy>KMBacT IOPOTOBBII YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETCHIIMH, MMEET 3HAHHSA TOJNBKO OCHOBHOIO MaTepualia, HO HE YCBOMJI €ro JAeTajlled, JOIyCcKaeT
HETOYHOCTH, HEIOCTaTOYHO IPABMWIBHBIE (DOPMYIHPOBKH, HAPYIIEHHS JIOTHYECKOH ITOCIEIOBATENBHOCTH B H3JIOKECHUH
IPOTPaMMHOT0 MaTepHala, UCIBITHIBACT 3aTPyAHEHUS NIPU BHITIOIHEHUH IPAKTUYECKUX 3a/1a4;

O1eHKa «HEY/IOBJIETBOPUTEILHO» BBICTABISIETCS 00Y4YaIOIIEMYCsl, €CIIM: OH OOHapy’>KMBAaeT HEAOCTATOYHOE OCBOCHUS
MIOPOTOBOTO YPOBHS CHOPMUPOBAHHOCTH KOMIIETEHIUH, HE 3HAET 3HAYUTEIEHON YaCTH MPOrpaMMHOTO MaTepHaia, I0IyCcKaeT
CYIIECTBEHHbIE OIINOKH, HEYBEPEHHO, ¢ OOJBIIMMHU 3aTPyIHEHUSMU pELIaeT MPaKTHYECKHe 3alayd WM He CIIPaBISIeTCs C
HUMH CaMOCTOSITENIBHO.

OrneHka He BBICTaBISIETCS OOydaromeMycsi, €I OH He SIBUJICS Ha 9K3aMEH, OTKa3alics OT €ro ciaud, He 3HaeT
MPOTPaMMHBIN MaTepHal, He MOXKET PEIINTh MPAKTHIECKHE 3a1auH.

MOY BO «Poccuticko-Tamxukckuiny (ClaBsHCKUI) YHUBEPCHTET
Kadenpa xumun u Gnonorun
TEMATHKA JOKJIAJOB (PE®EPATOB)
1. U3 ucropuu XMMHH: HA4aJI0 U CTAHOBIICHHE.

2. Apxumen, [TnaroH, JleMOKpHT u npyrue ApeBHUE YUEHbIE XUMUKH.

3. An-T'abep, Ap-Pazec, ABulieHHa U Apyrue qpeBHUE YIEHBIE XUMHUKH

4.. Marepus U ee IBHKECHUE C XUMUYIECKON TOUKU 3pEHHUS.

5.. 3HaueHHNe XMMUHU B HAPOJAHOM XO3sIHCTBE.

6. 3aKOH coOXpaHEHHE MacChl HA IPUMEPE XUMUIECKHUX SIBICHUI.

7. ATOMBI M MOJIEKYJIBI C TOUKH 3PCHUS] XUMUH.

8. 3aKOH MOCTOSHCTBO COCTAaBA M KPATHBIX OTHOILICHUI 1 MX 3HAYCHMUS.

9. ATOMHO — MOJIEKYJISIPHOE YUCHNE U COBPEMEHHAsT XUMHUSI.

10. Xumuueckast IPOMBIIIIIEHHOCTD: TIPOIIJIOE U HACTOSIIIEE.

11.. 3akoH 00BEMHBIX OTHOIIICHUA. 3aKOH ABOTAIPO.

12. T'a30BbIe XMMHUYECKHE 3aKOHBI M UX 3HAYEHHE B XUMHYECKUX pacdérax.
13. 13 uctopun nepruoANYEcKOro 3aK0Ha XUMHUYECKUX HJIEMEHTOB.

14. Tlepuoandeckas cucTeMa 3JI€MEHTOB U €r0 3HAYeHHeE.

15. PangnoakTHBHOCTG U pa3BUTHE HAYYHO-TEXHHUYECKOTO Iporpecca.

16. KBanroBas TeopHs CBETa U MPEACTABICHHUS O KBAHTOBOM MEXaHUKH.

17. Sinepnast Mmonens atoma. CTpoeHHE 3JIEKTPOHHON 000JIOUKH HJIEMEHTOB.
18. PasmoakTHBHBIC SIEMEHTHI M X paciia/l. 3Ha4eHHEe PaJHOaKTUBHOCTH B IIPOMBIIUICHHOCTH.
19. HckyccTBeHHas paiMOAKTUBHOCTD U SIAEPHBIC PEAKIIUH.
20. XuMunueckast CBsI3b U CTPOCHHE MOJIEKYJI B TpUMepax.
21. Busbl XUMHYECKHX CBSI3€H U MpHupoa uX 00pa3oBaHus B IPUMEpax.
22. KoBajieHTHas CBS3b M MHOTOLIEHTPOBBIE CBSI3U B IIPUMEpPaX.
23. MeToj BaJIeHTHBIX CBSI3€l M MOJIEKYJISIPHBIX OPOUTAIICH.
24. CtpoeHue TBEPIOTO TeNa U KHUIKOCTH.
25. ArperatHoe COCTOSHHE BEIIECTBA M X 3HAYCHNE B XUMHUYECKHUX SBICHUSIX.
26. TepMOXUMUS U TEPMOXHMUIECKHE PACUETHI.
27. CkopoCTh XMMHUYECKHX PEAKIMH M UX 3aBUCUMOCTb OT Pa3HbIX YCIOBHIA.
28. Karanuzaropsl u ux 3HaueHUs B xkU3HU. KaTamus.
29. ITpunnun Jle-1llaTense u ero NpUMEHEHHS B XKU3HU.
30. TepmoarHamMuKa U TepMoxuMusi. VX 3HadeHHE B IPOMBIIUIEHHOCTH.
31. Boga. PacTBopsbl. 3HaueHue pacTBOPOB B KU3HHU.
32. Bona B npupoje. Xumudeckue u GpU3HIecKrue CBONCTBA.
33. PactBopsl. CriocoOBbI BEIP)KEHHUS COCTaBa PacTBOPOB.
34. Bugas! pactBopoB. PactBopumocts. Ocmoc.
35. PacTBOpBI 3JI€KTPOJIUTOB U MX BUJIBL. [ HIPOIIN3 COJCH.
36. OKHCIUTENEHO-BOCCTAHOBHUTENBHBIE peaklui. OCHOBBI U 3JIEKTPOXUMHUHU.
37. Cocrasnenue ypasaenuiit OBP Ha mpumepax.
38. Psin HanpsHKEHUH METAIIIOB. DIIEKTPOIIHU3.
39. Xumudeckas MPOMBIIIIEHHOCTh TaKUKHUCTaHA.
40. Merantypruueckast IpOMBIIUIEHHOCTh TaJ>KUKUCTAHA.
41. Dnexrposu3. CriocoObl MOJTyYEeHUS aTIOMUHHS.



42. 3aK0HBI 2JEKTPOIU3A. DIEKTPOINU3 B IPOMBIIIICHHOCTH.

43. CoBpeMEHHBIC METOIbI 00€33apakKUBaHUS BOJBI.

44, Xusue u gesrensHocts .M. Menneneena.

45, «[lepuoauueckoMy 3aKOHY OYIyIIee HE TPO3UT Pa3pyIICHHUEM. ..».

46. PeHTreHOBCKOE M3ITydICHHUE U €TI0 HCIIOJIb30BAHUE B TEXHUKE U MEIUIIIHE.
47. TInazma — 4eTBEPTOE COCTOSIHUE BEIECTBA.

48. AmopdHBbIe BelecTBa B IPUPOE, TEXHUKE, OBITY.

49. OxpaHa OKpYXAaromeH cpellbl 0T XUMHUIECKOTO 3arps3HEHUS.

50. KonmuecTBEeHHBIE XapaKTEPUCTHKHU 3arPA3HEHHS OKPYKaIOIIEei Cpembl.
51. TIpuMmeHeHue TBepAoro U ra3oodpasHoro okcuna yraepona (1V).

52. 3ammTa 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arpSI3HECHUS.

53. I'pybonncnepcHbIe CHCTEMBI, MX KITaCCH(HUKANNS M HCIIOJIH30BAHUE B
npodeccroHaNBHO eI TeNBHOCTH.

54. KocmeTnueckue reiny.

55. PacTBOpHBI BOKPYT Hac.

56. Boma xak peareHT u Kak cpefa Uil XUMUIeCKOTo Iporecca.

57. Tumsl pacTBOPOB.

58. XKuznb u nesrenpHocTh C. AppeHuyca.

59. Bxiiag 0Te€4eCTBEHHBIX YUEHBIX B Pa3BUTHE TCOPUH AIICKTPOIUTHICCKON ANCCOIIMALINH.
60. YcrpaHeHue KECTKOCTH BOJIbI HA TPOMBIIUICHHBIX MIPEATPUATHSIX.

61. CepHast KHCIIOTa — «XJI€0 XUMUUECKON MPOMBIIIIICHHOCTI.

62. Vcrionp30BaHNE MUHEPATBHBIX KUCIIOT HAa MPEANPUATHAX PA3ITHIHOTO IpOoduiIs.
63. OKCcHIBI U CONTU KaK CTPOUTEIbHBIE MaTepHAIBL.

64. Ncropus rurmca.

65. IloBapeHHas CONb KaK XMMHUYECKOE CBIPBE.

66. MHOTOIHMKNIT KapOOHAT KAIBIHSA: B IPUPOJIE, B IPOMBIIIJICHHOCTH, B OBITY.
67. Peakius ropeHHs Ha IPOU3BOJICTBE.

68. Peakuus ropeHus B OBITY.

69. BupTyansHoe MOJETHPOBAHNE XMMUIECKUX TTPOIIECCOB.

70. DAeKTpoIHU3 pacTBOPOB AIIEKTPOIUTOB.

71. DnexTponu3 paciiaBoB dIEKTPOIUTOB.

72. VicTopus OoNy4eHUsl 1 POU3BOJICTBA AJIFOMUHUSL.

73. Xuszub u nesrenpHOCTh . J[9BH.

74. Posib METAJIJIOB B UCTOPUH YEIIOBEUESCKON ITUBUITH3AIIHH.

75. UcTopusi OT€4€CTBEHHON Y€PHON METaJUTypruu.

76. VicTopusi OT€4€CTBEHHOM LIBETHON METAJLITYPIHH.

77. Poyib METaJIJIOB U CIUIABOB B HAYYHO-TEXHUYECKOM Iporpecce.

78. Koppo3ust METaJUIOB U CIIOCOOBI 3aLUTHI OT KOPPO3UH.

79. Poxparoriye cojii — raJioreHsl.

80. Vctopust IIBEACKOM CITUYKH.

81. buoTexnonorus u reHHas HHXeHepust — TexHostoruu X X1 Beka.

82. HanoTexHONOTHsI Kak IPHOPUTETHOE HAIPaBJICHNE Pa3BUTHs HAYKH M TIPOU3BOJICTBA B
Poccuiickoit @enepanum.

83. Xummust MeTaJuioB B MOeH po(eCCHOHATBHOMN NesITeTbHOCTH.

84. XuMus HeMeTaJuloB B MOei npodeccHOHaIBHOM eI TeNbHOCTH.

Kpurtepun ouenku:

OIcHKAa «OTJIMYHO» BBICTABIIACTCS OOYYAIOMIEMYCs, €CH: padoTa HAMKMCAHA I'PAMOTHBIM HAYYHBIM SI3BIKOM, HMECT
4€TKYI0 CTPYKTYPY H JIOTHKY H3JIOXKEHHs, 0003HaueHa mpodiieMa U 00OCHOBaHA €€ aKTyaJbHOCTh, CAENIaH KpaTKWi aHallnu3
Pa3IUYHBIX TOYEK 3PEHHS Ha paccMaTpPHBAEMYIO MPoOJIeMy M JIOTHYHO W3JI0’KeHa COOCTBEHHAs TO3HIHS, CHOpMYyITUPOBaHBI
BBIBOJIBI, TEMa PACKPbITA MOTHOCTHIO, BBIIEPKAH 00BEM, TOUKA 3PEHHUS 00YUarOIIEerocss 000CHOBaHHA, B pab0Te MPUCYTCTBYIOT
CCBUIKM Ha WCTOYHHKH M nuTepaTypy. OOyuaromuiics B paboTe BBIABHTaeT HOBBIE HIEH W TPAKTOBKH, IEMOHCTPUPYET
CHOCOOHOCTh aHATM3UPOBATh MATEPHAI.

OIeHKA «XOPOIIO» BBICTABIICTCS O0YYAIOMIEMyCsl, €CIH: paboTa CTyICHTa HAlMCAHA IPAMOTHBIM HAYYHBIM SI3BIKOM,
UMeeT YETKYI0 CTPYKTYPY U JIOTHKY H3JIOKCHUS, TOUKA 3PCHUS CTYACHTa 0OOCHOBaHHA, B pab0OTE MPUCYTCTBYIOT CCHUIKH Ha
UCTOYHUKHU H JInTepaTypy. Cpelr HEeJ0YEeTOB MOTYT OBITh: HETOYHOCTH B HM3IIOKEHHH MaTEPHaa; OTCYTCTBHE JIOTUYECKOM
MOCJIEIOBATEIILHOCTH B CYXKICHUSX; HE BBIZICPKAH 00beM pedepara; IMEIOTCS YIYIICHUS B 0()OPMIICHHH.

Ol1leHKa «yJOBIIETBOPUTEIBLHO)» BBICTABISIETCSI 00YYAIOIEMYCsl, €CIIM OH BBINIOJIHUII 33/IlaHKE, OJHAKO TEMY OCBETHII
JUIIb YaCTHUYHO, IOMYCTHJI (akTHYEeCKWe OIMMOKM B COJepkaHWU pedeparta, HE MPOAEMOHCTPHUPOBAT CIOCOOHOCTH K
HAyYHOMY aHaNu3y, HE BHICKAa3bIBal B pabOTEe CBOEI0 MHEHUSI, IOIMYCTHII OIMOKH B JIOTMYECKOM 00OCHOBAHUH CBOETO OTBETA.



O1eHKa «HEyI0BIETBOPUTEIILHO» BBICTABIIETCS 00yUatoeMycsi, eciii: TemMa pedepara He pacKpbiTa, 0OHAPYKUBAETCS
CYIIECTBEHHOE HEMOHMMaHHE MPOOIEeMbl, 33/laHHE BBINOJIHEHO (opMaibHO, 00yJaromMicsi OTBETHII Ha 33aHHbIH BOIIPOC, HO
OpU 3TOM HE CChUIAJIICA HAa UCTOYHUKU M JUTEPATypy, HE TPAKTOBAJI HUX, HE BBICKA3bIBAI CBOETO MHEHHS, HE MPOSBHUI
CIIOCOOHOCTB K aHAJIN3Y, TO €CTh B LIEJIOM Lieb pedhepaTa He JOCTUTHYTA.

Or1eHKa He BBICTaBIISIETCSl 00yUaroeMycs, eciu pedepar UM He Ipe/ICTaBIIeH.



