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Mporpamma aucumnnmHbl "Obwas n HeopraHuyeckas xumus"; 20.03.01 TexHocdepHas 6€30MacHOCTb; AOLEHT, K.H. (aoueHT) Cunnenb

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma aucumnnmHbl "Obwas n HeopraHuyeckas xumus"; 20.03.01 TexHocdepHas 6€30MacHOCTb; AOLEHT, K.H. (aoueHT) Cunnenb

Mporpammy omcuunnuHel paspaboTan(a)(n) LOUeHT, K.H. (poueHT) Cunnens U.4. (Kadenpa xumum u akonoruu,
NHxeHepHo-cTponTenbHoe otaeneHue), 1Y Sippel@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN
OK-10 CMOCOBHOCTbIO K MO3HABATENIbHOW AESTeNIbHOCTU
OK-8 crnocobHOCTbo paboTaTb CaMOCTOATENbHO
MK-22 CNOCOBHOCTbIO UCMOMIb30BAaTh 3aKOHbI U METOAbI MAaTEMATIKM,

©CTEeCTBEHHbIX, FyMaHUTaPHbIX 1 S3KOHOMMYECKUX HAyK Npu peLleHnm
npocheccrnoHanbHblX 3a4a4

MK-23 CMOCOBHOCTbIO NPUMEHATb HA NPaKTUKe HaBblKW NPOBEAEHMUS] N ONMCaHNS
nccnenoBaHun, B TOM YACE SKCNEPUMEHTanbHbIX

BbINyCKHMK, OCBOMBLUIMIA UCUMMANHY:

JlonxeH 3HaTb:

-OCHOBHbIE MOHATUS, 3aKOHbI U MOAENIN XUMUYECKUX CUCTEM;

-OCHOBHblE 3aKOHOMEPHOCTW MNPOTEKAHUS XMMUYECKUX peakLnii;

-OCHOBbI CTPOEHUSI U peakLUMOHHOI CNOCOBHOCTMN BELECTB;

-3aKOHOMEPHOCTN U3MEHEHNSI CBOMNCTB XMMWUYECKNX SNEMEHTOB U UX COEANHEHWIA.

JlonxeH ymeTb:

-MCNONb30BaTh OYHAAMEHTANIbHBIE MOHATMSA, 3aKOHbI 1 MOLENN KNACCUYECKOW 1 COBPEMEHHOWN XMUN;
-BbINOMHATb PacyeTbl MO OCHOBHbLIM 3aKOHAaM XUMUW.

-OCYLLECTBMSTb MOCTAHOBKY U pelleHne 3aaady C 1CMosib30BaHUEM 3HAHWIA XUMUK B 06nacTh NPodheCccuoHanbHoi
DEesaATeNbHOCTH.

JlonxeH Bnanetb:

-3HaHMAMM OCHOBHbIX 3aKOHOB K/TAaCCMYECKOW N COBPEMEHHOW XUMUW;

-3HAHMSIMU CTPOEHUS U PEaKLMOHHON CMOCOBHOCTM BELLECTB;

-MeToAaMm aKCrepMMEeHTanbHOro MCCNenoBaHNs B HEOPraHMYecKol XUMUW: NaHUpoBaHWe, NocTaHoBKa U obpaboTka
aKcnepuMeHTa.

JlonxeH BeMoHCTpMpoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

NPUMEHSITb NONyYEeHHble 3HAHUS Ha NpPakTUKe.

2. MecTo AMCUMNIMHBI B CTPYKTYPEe OCHOBHOWM NpocdpeccrnoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIETO
obpasoBaHus

JaHHas yyebHas ancumnnunHa BkaoveHa B pasaen "b1.6.9 OucumunnvHel (Mooynm)" OCHOBHOM NpodoeccrMoHanbHo
obpaszoBatenbHoi nporpammel 20.03.01 "TexHocdepHas 6e3zonacHocTb (OxpaHa NpUpoaHO cpenbl 1
pecypcocbepexeHune)" n oTHocutcst Kk 6a3oBol (0blwenpodeccnoHanbHol) YacTu.

OcBauBaetcsi Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucuunanHbI (MOAYNs) B 3a4eTHbIX eQuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasarenem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCcTb ANCUMNAMHLI cocTaBnsieT 13 3a4eTHbix(ble) eanHuL(bl) Ha 468 yaca(os).

KoHTtakTHasi paboTa - 136 4aca(oB), B TOM 4ncne nekumm - 50 yaca(os), npakTuieckne 3aHaTms - 18 yaca(os),
nabopaTtopHble paboTbl - 68 Yaca(oB), KOHTPONb caMoCcTosITENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas pabota - 260 4aca(os).
KoHTponb (3a4€T / ak3aMeH) - 72 yaca(oB).
dopma MPOMEXYTOYHOr0 KOHTPONS ANCUMMANHbLI: 9K3aMeH B 1 ceMecTpe; aK3aMeH BO 2 cemecTpe.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,

N Pa:a.l:l.ent:| g‘:;#:nnuﬂbl / Cemecrp) nx T?gﬂ:g:)'(()ocm Camo;;oﬁ;g;nbuaﬂ
1 ;I'aelznsHll. )?A%HMOM?Hble MOHATUSA 1 1 > 5 0 8

Tema 2. PeakunoHHasi crocobHoCTb
2 e Ko e e | 1| 0 |2 s i

CBOICTBa BeLLECTB.
o [rowa 3 Crpoems arona HEEEE : 1
o [Toma s oo wmrecion HENEE : B
5. 'Fl;znél?ng):KlequKme CUCTEMDI. 1 > 0 8 12
el IR N . 4 E
7. [Tema 7. Koppoausa metannos. 1 2 2 4 12
N IR N B : 1
9. [Tema 9. KoMnnekcHble coeguHeHuns. 1 2 0 8 12
10. 'II_'leCN>|?31.O. CsoiicTBa S-3N1EMEHTOB 5 4 0 4 18
R I I B : 20
12 Vil nobouix noprpymn fioxa. | 2| 4 0 4 20
o[l s Coonomasmenrros | ;| 4 | o : 1
1affona vt Cooporsarenentos [ 5 [ 4 | o : i
ts[lovate Cooncromeneros |2 | 4 [ : i
16. Ig:sp;gﬁgsw?gﬁfa SNEMEHTOB 5 4 0 4 16
i Conemasenaros | ;| 2 | o : 1
tolfove 8 Coorcrsatononernoe |2 | 2 | : 1

NToro 50 18 68 260

4.2 CopepxaHue OUCLUMIUHDI
Tema 1. OCHOBHbIE MOHATUSA U 3aKOHbI XUMUW.

OCHOBHbIE MOHATWSA XMMUU: XMMUYECKOE KOTMYECTBO BELECTBA, MOMb, MONIIPHAs Macca, 9KBMBANEHT, MONSpHas Macca
9KBVBaNeHTa, oakTop akBMBaneHTHocT. Cnocobbl pacyeTa.

MoHaTne o ctexvomeTpun. OCHOBHblE CTEXMOMETPUYECKUE (KONMYECTBEHHbIE) 3aKOHbI XMMUMW: 3aKOH MOCTOSAHCTBA
COCTaBa, 3aKOH 9KBMBANIEHTOB, 3aKOH KPaTHbIX OTHOWEHWI, 3aKoH ABOragpo, 3aKOH COXPaHeHMs MacChbl BEIWECTB B
XMMMYECKUux peakumsx. [a3osble 3akoHbI: 3akoH Bonna-MapuoTTa, 3akoH [Meii-JTioccaka, 3akoH JanbToHa.

Tema 2. PeakunoHHasi cnocob6HoCTb Bel,ecTB. KNCNOTHO-OCHOBHbIE U OKUCIUTENIbHO-BOCCTAaHOBUTE/bHbIE
CBOWCTBa BeLL,EeCTB.

PerncrtpaumoHHbiin Homep 1029178619
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OCHOBHbIe KNacChl HEOPraHWYeCcKMx coeamnHeHnin. OKcuapl: KUCNOTHbIE, OCHOBHbIE, aM(pOoTepHbIe, coneobpasyoLue,
6e3pasnnyHble. Kucnotsl: cunbHble, cpeaHve, cnabble, 0OHO- U MHOTOOCHOBHbIE, BECKMCNOPOAHbLIE 1
kucnopogoconepxaume. OCHOBaHWSA: CUbHbIE (LWenoyn), cpeaHne n cnabole. AMcpoTepHble rugpokcnabl. Conu:
HopMasbHble (CpeaHune), Knucnble n oCHoBHble. HoMeHknaTypa. ['paduyeckme popmynbl, NONy4eHNe 1 CBOMCTBA.
[MpuMeHeHne.

OKnNCMTENBHO-BOCCTAHOBUTENbHbIE peakuunn. BaxHenwmne oKncnutenn n BOCCTaHOBUTENMN. Me)KMOﬂeKyﬂﬂprle n
BYTPUMONEKYNAPHbIE OKUCNTNTENNIbHO-BOCCTAHOBUTETbHbIE peaku . Peakuun ancnponopunoHnpoBaHUA. Meton
3NIEKTPOHHOIro H6anaHca. 3Ha4eHne OKUCNNTENBbHO-BOCCTAHOBUTESbHbIX peaKLu/u7|.

Tema 3. CTpoeHMe aToOMa U XMMUYeckasi CBS3b.

CocTaBHble YacTy atoma: AP0 (NMPOTOHbI, HETPOHbI), ANEKTPOHLI, UX 3apsa U Macca. KopnyckynsipHo-BonHoBas
npupona anekTpoHa. YpaeHeHue e Bpoiins. KBaHToBO-MexaHuyYeckoe 06bsicCHeHWe CTpoeHust atoMa. BonHoeas
PyHKUMS. KBaHTOBbIE Yncna: rnaBHoe, opbutanbHoe, MarHUTHOE, CNMHOBOE. ATOMHbIe opbutany. MHOroanekTpoHHbIe
atombl. MpuHuun Maynu. Mpasuno XyHaa. MakcrManbHOE YCNO 9NEKTPOHOB HA SHEPreTUYeCcKMX YPOBHSX U
NMoAYypPOBHSIX.

Meproaunyeckuii 3akoH . V1. Mengeneesa, coBpeMeHHas hopmynmposka. Pusanyeckuin CMbIC NOPSAKOBOro Homepa
anemeHTa. lNeprogmnyeckas cmctema sNEMEHTOB U ee CBA3b CO CTPOEHMEM aToMa.

KosaneHTtHasi cBs3b. OCHOBHbIE MONOXEHUS METO1A BaNeHTHbIX cBA3en (BC). Tunbl rubpnamsaumm aToMHbIX opbuTtanei
1 cTpyKTypa Monekyn. MonspHas 1 HenonspHas KoBaneHTHas cBa3b. OCHOBHbIE MONOXEHNS METO4A MONEKYNSPHbIX
opbutanein (MO). DHepreTmyeckre avarpamMmbl pacnpeneneHunst aNeKTPOHHOM NNOTHOCTH B Monekynax. Mopsaaok
(KpaTHOCTb) CBSI3M.

MoHHas cBS3b Kak KpariHui cnyyai nonspusaumm KoBaneHTHoW cBs3n. HeHanpaBneHHOCTb M HEHACBIWEHHOCTb NOHHOW
cesa3n. BoooponHas cBs3b.

Tema 4. OCHOBbI XMMUYECKOWN TepMmoanHaMUKN N KUHETUKMN.

OCHOBHbIE NMOHATUS XMMUYECKOM TepMoanHaMuku. MepBblii 3aKoH TepMoaMHaMUKK. DHTanbnus. 3akoH Mecca un
cnepncTsue 13 Hero. PacyeT TennoBbiX 30PeKTOB XMMUYECKUX peakumit. Peakuun ak3oTepMmyeckue u
aHAoTepMMYeckme. SHTponus. BTopoii 3aKoH TepMoAMHAMUKIN. PacyeT N3MEHeHNs SHTPOMNMM B XMMNYECKMX peakLusx.
CBobopnHas aHeprus [mb6ca, camonpon3Bo/bHbIE Y HECAMOMPOW3BO/bHbIE MPOLIECCHI.

XvMunyeckas kuHeTrka v katanma CKOpOoCTb XMMUYECKUX peakuuii 1 dpakTopsl, ee onpegensiowmne. ObpaTumbie 1
HeobpaTUMble XMUYECKME MpoLiecChl. XMMMYeckoe 1 pa3oBoe paBHoBecue. DakTopbl, BO3LEVCTBYOWME Ha
X1MUYeckoe paBHoBecue. Katanmsartopsi.

Tema 5. XuMnuyeckue cuctemol. Pactesopbl.

PacTtBopbl. Cnocobbl BbipaXXeHWin KOHLEHTpauun pacTBopoB. PacTBopbl HE3NEKTPONMTOB M UX CBOMCTBA. PaBHOBeCKS B
pacTeopax SnekTpPonnToB. Teopns anekTponMTnYeckon guccoumauun. Boga kak pactsoputens, BOAOMOArOTOBKA.
BooopognHbii nokasartenb 1 ero BAMsHWE Ha X04 TEXHONorm4eckux npoueccos. 'maponns coneit. OCHOBHbIE criyyaum
rnaponunsa coneil. OQHOCTYNEHYaTbIA 1 MHOFOCTYNeHYaThi rMaponns. YpasHeHUs peakumin rmgponmsa B
MONEKYNSPHOM, NOHHOM U COKPaLLEHHOM MOHHOM Buae. PakTopbl, BANSIOWMNE HA CTENEHb rTMAPONN3a Cone.

Tema 6. NanbBaHMYeCKne IeMeHTbl U pAa HanpsXXeHU MeTannoB.

OnekTpoaHbIe MOTEHUManbl U 3NeKTPOABMXYLWME Cuibl. BO3HMKHOBEHME NOTeHLMana Ha rpaHviue MeTann - pacTsBop.
BonopognHbii anekTpon. CtaHOapTHbIE 3N1EeKTPOAHbIE NOTEHUMANbl. DNEKTPOXMMUYECKUIA PAn, HANPSXEeHWA MEeTannos.
YpaBHeHne HepHcTa. ManbBaHuyeckuii anemeHT BonbTa. ManbBaHnyYecknii anemeHT Skobu-LaHunans.
KoHLUeHTpaunoHHbIi ransBaHnyecknii anemeHTt. 3C ranbBaHN4YECKOro aneMeHTa.

Tema 7. Koppo3us metannos.

Buabl koppo3un meTannos. Kopposums xuMmnyeckas 1 aneKTpoXuMmuyeckas, nx 0CobeHHoCTM. Cxema anekTpOXMMMYECKON
Koppo3un. AHOOHOE OKUCNEeHVe MeTanna v kaTogHas genonapmsauuns. Bugel genonspmsaunm: KucnopogHas v
BogoponHas. Kopposms npu KoHTakTe AByX MeTannos. Koppo3ams npu HepaBHOMEPHOW aspauun. 3awmuta Metansios ot
KOppOo3un. AHoOHbIE 1 KAaTOLHbIE 3aMTHbIE METANNIMYECKME MOKPbITMS. DnekTpoxmMmyeckas 3awuta. Metogn
NPOTEKTOPOB. VIHrMBUTOPBI KOPPOIUN.

Tema 8. dnekTponu3 pacTBopOB U pacrniaBoB 3/1eKTPOJIUTOB.

SI'IeKTpOHI/I3 pacnnasoB 3/1EKTPONNTOB. SﬂeKTpOJ'II/IB PacTBOPOB 3NEKTPONINTOB C PpaCcTBOPUMbIM N HEPACTBOPUMbIM
(I/IHepTHbIM) aHogowm. lNocnenoBaTtenbHOCTb pa3psankm MOHOB B pacTBopax U pacnnaBax 3N1eKTPoInTOB. 3aKOoHbI
ANIeKTponnaa. I'IepBbII7I, BTOpOI7I 1 06 beaVUHEHHbI 3aKOHbI CDapane;l. ﬂpVIMeHeHI/Ie 9N1IeKTponn3a. ["anbBaHu4eckme
NOKPbITUA.

Tema 9. KomnnekcHble coeguHEeHUS.

KJ'IaCCI/Iq.)I/IKaLI,I/ISI KOMM/IEKCHbIX COEeANHEHW: COeANHEHNS C KOMIMNEKCHBIM aHNOHOM, C KOMIMTIEKCHBbIM KaTUOHOM,
He|7|Tpaanb|e KOMMneKchbl.

CTpOGHVIe KOMMNEKCHbIX COeAMHEHUN. H0MeHKnaTypa KOMMNEKCHbIX coeanHeHnn. OCHOBHbIE TUMbI KOMMIEKCHbIX
CoefHEHN No B/AOY KOOPONHNPYEMbIX NUraHOoB : aMUHOKOMMNEKChI, akBaKOMMNeKChbl, rmapoKCOKOMMNEKChI,
aumookomnnekcol, Kap60HI/IJ'IbI. Lunccoumnaumsa KOMNNEKCHbIX COeAMHEHWUI B pacTeopax.

Tema 10. CBoncTBa s-anemeHToB MCXD.
OnemeHThl | A-rpynnel MCX3.
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Bonopoa. Ocoboe nonoxeHve BoLopoaa B NEPUOANYECKOI cucTemMe. HaxoxaeHwe B npupone. MNonyyeHue.
duranyeckne n xuMmyeckre ceoiicTea. Maotonbl Bogopona. BocctaHoBuTenbHble CBoCTBa Bogopoa. 'mapuabl, nx
obwas xapaktepuctuka. MNpumeHeHne Bogopoaa. 3HadeHe BOAOPOAa KaK UCTOYHUKA SHEepPruu.

WenoyHble meTannbl. Obwas xapakTepucTrka aneMeHToB. HaxoxaeHne B npupoae, nonyYeHne n npuMeHeHue.
dursunyeckne n xuMmmnyeckne ceoictaa. Mmapmapl. Okenabl, nepokcuabl, rmapokenabl (wenoum). Ceoictea, crnocobbl
nonyyeHuns. Conu, nx CBONCTBA.

OnemeHnThl Il A-rpynnbl MCX3.

Bepunnuii, MarHnii, weno4Ho3emenbHble MeTannbl. Oblas xapakTepucTuka anemMeHToB. HaxoxaeHune B npupoae,
nonyyeHvne, npumeHeHne. dunsnyeckme N XuMn4eckmne ceoncTaa. Nmapuapl, okCMabl 1 NEPOKCUAbl, FMAPOKCUIbI,
nony4eHve 1 CBOMCTBA.

Tema 11. CeoncTBa p-anemeHTOB llI-V no6oyHbIX noarpynn NCX3.
OnemeHnThl Il A-rpynnbl MCX3.

AntoMuHMin. Obwas XapakTepuctumka. HaxoxpaeHve B npupone, nonyyeHne, npuMeHeHune. dusnyeckne n xmmmyeckmne
ceorictea. Obwas XapakTtepuctmka conem, nx PacTBOPUMOCTb N TMOPONN3YyEeEMOCTb. an/IMeHeHI/Ie conen antoMNHUS npu
O4YMNCTKEe BOAObI.

Fannuid, nHani, Tannuii. Oblwas xapakTeprcTika anemeHToB. Okcuabl U rMapoKcuabl, nx cBocTea. Conu,
pacTBOPUMOCTb Y TMAPOAN3YEMOCTD.

OnemenTbl IV A-rpynnbl [MCX3.

Yrnepoga. Obwas xapaktepuctuka. AnnoTponHbele Mogudukaumn. CTpoeHue 1 CBoCTBa rpadputa, anmasa u kapbuaa.
AKTUBMPOBAHHBIV Yrofb, ero aacopbLMOHHbIE CBOMCTBRA.

KucnopopgHele coeanHenus. Okeup yrnepoga (IV), ctpoeHne monekynol. CBOCTBA, NONy4yeHNe, npuMeHeHne. YronbHas
Kucnota un ee conw.

Okemg yrnepoga () , ero nony4eHune, xuMmyeckas cBs3b 1 cBoicTea. KapboHunbl Metannos. CoeanHeHns ¢
ranoreHamu: XMMmyeckas CBs3b U CTPOEHNE MONEKYN, NX CBOWCTBA.

KpemHuin. Oblwas xapaktepucTuka. HaxoxaeHve B npupoae. CunukaTtbl U antoMocuimkatsl. BooopoaHble coeiMHeHns,
nonyyeHne, xmmmyeckas cessb 1 ceorictea. CoeMHEHUS C ranoreHamm, Nx rnonyyYeHne, CBOMNCTBa U MPUMEHEHUE.
Kapbun kpeMHusi, ero ceolictea u npumeHeHne. Okeng kpemHus (1V). Keapuesoe ctekno. KpeMHuesble KMcnoTol. Mx
CTpyKTypa 1 ceorictea. Obluas xapakTepucTka CoeanHEHU repMaHns, 01oBa, CBUHLA.

OnemeHTbl V A-rpynnbl [M1CXS.

Aszor. Obwas xapaktepuctuka. HaxoxaeHve B npupoae. MNonydeHne. duanyeckme u xummdeckume ceoictea. CteneHu
OKMCNeHUs a3oTa. XUMmMyeckas CBsi3b B MOSiekyne asora, NpuYMHbl XMMUYEeCKO MHepPTHOCTM a3oTa.

CoenuHeHns a3oTa ¢ BogoponoM. AMmuak. MNpomblwneHHble 1 nabopaTopHble METOLbI €ro NnonydYeHus. dusnyeckue u
XUMMYECKME CBOMCTBA. Peakuun 3amellenms, okucneHus, npucoenmHeHus. Conu ammoHus. Vix tepMuyeckast u
aNeKTponuTUYeckas auccoumaums.

Okcmapl azota. XMuyeckas CBs3b, CTPOEHUE Monekyn. A30TMCTas KUCNOTa, e OKUCIMTENbHbIE U BOCCTAHOBUTENbHbIE
cBoWcTBa. HATPWTBI, UX NonyyeHne u cBoincTBa. A30THAA KMCNoTa 1 ee nonydeHne. XuMmmnyeckas CBs3b U CTPOEHME.
OkucnutenbHble CBOMCTBA a30THOW KUCNOThI. JleCTBME a30THOIN KMCNOThI HA MeTanbl u HemeTannsl. Llapckas sBoaka.
Hutpartbl, ux nonyyeHve u ceoiictea. TePMUYECKOE Pa3noXeHne HATPATOB. A30THbIE yA0BpeEHUS.

doccpop. Oblas xapakTeprcTka anemeHTa. AnnoTponHbie Moancukaumnm. docopuabl metannos. ocguH, ero
nonyyeHune un ceorictea. VloH gooccpoHms, cTpykTypa u xummndeckas ceasb. Okcuapl dpocdpopa (lll, V), ux nonyyenwue,
cTpoeHue u caorictea. Conm hoCEOPHBIX KUCNOT, PaCTBOPUMOCTb U rMAPONN3yeMocTs. DocdopHble yaobpeHus.

Mbiwbsik, cypbMa, BucMyT. Obwas xapakTepucTka 3NEMEHTOB U UX COEANHEHNIA.
Tema 12. CsonctBa p-anemeHToB VI-VIIl no6ouHbIx nogrpynn NMNCX3.
OnemenTbl VI A-rpynnbl MCX3.

XanbKoreHol. KI/ICJ'IOpO,D,. O6uwas XapakTepucTuka anemMeHTa. HaxoxneHve B npupone. Xnmmnyeckas ceasb B Monekyne
Kucnopoaa. Okcunapl, nx Knaccudpukaums, nony4yeHue u CBOWCTBa.

O30H, ero nony4yeHue. Xumnyeckas cBs3b B Monekyne o30Ha, ero cBomncTea u NnpuMeHeHne. O30H Kak oKucnnTenb.

Bona. CTpoeHue Monekynbl BOAbI U XMUYECKasi CBS3b B Heil. AHOManum ¢pranyeckrx CBoncTe Boabl. Boaa kak
pacTeopuTens. Tsaxenas Boga. [MoHsiTe 0 cnocobax 04YMCTKU CTOYHBIX BOA B NMPOMBILLIEHHOCTY.

Mepokcugbl. Mepokcug BOAOPOLa, METOAB! €0 NONYYEHUS, CTPOEHNE MONEKYN W NpuMeHeHue. CBoicTBa nepokcuaa
BOLOPOAA: KNCNOTHbIE, OKUCNNTENbHBIE U BOCCTAHOBUTENBHbIE.

Cepa. Obwas xapaktepuctuka. HaxoxaneHue B npvpoge u nonydeHve. duanyeckre cBoicTBa cepbl. ANnoTponus cepbi.
Xummnyeckue ceoncTea cepbl. CTENEHN OKUCNTEHNS.

CoenuHeHus cepbl ¢ BogoponoM. Ceposonopon. Metonbl ero nonyyeHus u ceoictaa. Cynbgouabl.

KucnopoaHble coeanHeHuns cepbl. Okeuna cepel (V). icnonb3osaHne okcuaa cepsl (IV) Kak KOHCepBaHTa B NULLEBOM
npomblwneHHocTn. CepHucTas Kucnota u ee conu (ruppocynbduTbl U CynbguTbl). KUCNOTHbIE, BOCCTAHOBUTENbHbIE 1
OKUCNUTENbHbIE CBONCTBA CEPHUCTON KMCNOTbI. TMOCEepHMCTas KUCNOoTa, ee CTPOEeHWe 1 CBoCTBa. Tuocynbdarsl.

Okcug cepbl (VI), ero nonyyeHue n ceonicTea. CepHas kucnora. Ee ceolicTea, ctpoeHne monekynbl. [pumMeHeHve B
npombiwneHHocT. Conu cepHOM KMCNoTbl (rMapocynbdathl, CynbdaTbl).
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CeneH, Tennyp, nonoxuii. Obwas xapaktepuctuka. CteneHm okucneHus. BogopoaHsle coeanHeHUs ceneHa, Tennypa u
nonoHus u nx ceoinctea. ConocrasneHne nx CBOMCTB CO CBONCTBaMy BOOOPOLHbIX COeAMHEeHU cepbl. OKcuabl ceneHa
(V1) u tennypa (VI). CeneHoBas un Tennypoas kucnotbl. CpaBHEHME CBONCTB KUCNOT CEeNeHa 1 Tennypa Co CBOMCTBAMU
KNCNOT cepbl.

OnemenTbl VIl A-rpynnbl NMCX3.

"anoreHbl. O6iwas XapakTepuctTmka raioreHos. HaxoxpaeHuve B npupoanoe, crnocobsl nony4eHuns. dunamnyeckne n
XUMNYECKMe CBOMCTBA. XMMMYeckas CcBa3b B Monekynax. ConocTasneHne pusnyeckunx CBOWCTB N XUMNYECKOW
aKTUBHOCTU CBOOOIHbIX ranoreHos. BO,D,OpO,D,HbIe coeonHeHna ranoreHoBs, nx nony4yeHne, npuMeHeHmne. I'IpleeHeHme
CONSAHOM KMCNOTbI B NPOMbILWNEHHOCTWN.

KncnopogHble coeanHeHns ranoreHos. MNprHuunuanbHas BO3SMOXHOCTb MX CUHTE3a U3 9/IEMEHTaPHbIX BEWECTB.
BaanmMogeicTBue ranoreHoB ¢ BoOow u wenodamu. dropug kucnopoda. Kncnopogoconepxaiume KACAOTbl XN0pa,
6poma, nona, nx conu. ConoctaBneHne KMCNOTHBIX 1 OKUCAUTENbHBIX CBOMCTB KMCNIOPOA0COAEPXALUMNX KUCIOT U UX
conemn.

OnemenTbl VIII A-rpynnel MCX3.

BraropogHble rasbl. Obwas xapakTepucTrka aneMeHToB. HaxoxaeHve B npupone, nonyyeHue, npruMeHeHMe.
ObbsiCHEHVE MaNOl peakUMOHHOW CrocoBHOCTU BNaropoaHbIX ra3os.

KpaTkas xapakTepuctuka XMMUYeckux coeanHeHnin 6naropoaHbixX ra3os.

Tema 13. CBoMCTBa 3N1€MEHTOB NOArPyMMbl XpoMa.
OnemenTbl VI B-rpynnel MMCX3.

OnemeHTbl noarpynnbl xpoma. Obluas xapakTepucTka aneMeHToB. HaxoxaeHve B npupoae u nonyyeHne. CeoicTea
mMonunbaeHa, xpoma 1 Bonbgppama u ux npumeHeHme. Okeug n rugpokeug xpoma (I1). Conm xpoma (Il). Okema n
ruppokcug xpoma (). Conu xpoma (l11).

Oxkeng xpoma (VI). Xpomosas kucnota n ee conu (xpomartbl). OkncnutenbHble CBOWCTBa coeanHeHuin xpoma (VI).
MNpumeHeHne guxpomaTta Kanus Npu aHanuse Ka4ectsa NPOAYKTOB.

Okemapl n rupgpokenabl monmbaeHa (V1) n sonbgpama (VI). Monnbaatel 1 Bonbdpamatsl. O6wuii 0630p 3neMeHToB
noarpynmbl XpoMa 1 conocTasfeHne nx CBOMCTB CO CBONCTBaMU anemeHToB VI A-rpynnbil.

Tema 14. CBoncTBa 3N€MeHTOB NOArPYMMbl MapraHua.
OnemenTbl VIl B-rpynnbl MCX3.

OneMeHTbl NoArpynnbl MapraHua. Obuwas xapakTepucTuka anemMeHToB. HaxoxaeHve B Npupoae, nofyyeHne m
npumeHexmne. Okeug, rngpokena, n conn mapradua (Il). Okeuna, rnapokeng mapraHua (VI). Manranatel. CoegnHeHns
mapraHua (VIl). MapraHuoeas kucnota v nepmaHraHatbl. OKUCINTENbHO-BOCCTAHOBUTENbHBIE peakumMm B XUMUX
mapraHua. BnusHve cpenpbl Ha xapakTep 06pasytowmxcs NpoaykTos peakumu. ConoctaBneHne CBONCTB aNEMEHTOB
noAarpynnbl MapraHua co CBONCTBaMu rasioreHos.

Tema 15. CBorcTBa aneMeHTOB NOArpynmnbl Xenesa.
OnemeHThl VIII B-rpynnbl [ICX3. CemMeincTBO Xenesa u nnatMHoBbIE METANbI.

Xeneso, kobanbT, HUKenb. Oblas xapakTepucTka anemMeHToB. HaxoxaeHve B npupone, NonyYeHne MeTansos B
ceBoboaHoM cocTosiHun. YyryH, ctanb. CeolicTa Xxenesa. Okeuabl xenesa. Conu xenesa (Il) n xenesa (ll1), nx
cBoiicTBa. Peppartbl. CBolicTBa KobanbTa 1 Hukenst. Okeunabl U rngpokeunabl kobanbta, Hukens (I1), (I11). KomnnekcHble
coelVHeHNs xenesa, kobanbTta u HuKens. MpuMeHeHne MeTansioB 1 UX COeANHEHWIA.

MnatuHoBble MeTannbl. Obuas XapakTepucTtnka aNneMeHTOB. HaxoxaeHne nnatuHOBLIX METANNOB B npupone.
XunMmnyeckme cBorcTBa NNaTUHOBbLIX METANINOB. ﬂpOCTbIe N KOMMJEKCHble coeanHeHns. MNnaTtuHoBbIE MeTannbl Kak
KOMHHGKCOOGpaSOBaTeJ'IVI. rlpI/IMeHeHI/Ie MX B Ka4eCTBe Katain3aTtopos. ConocTaBneHne CBOMNCTB NNATUHOBLIX METANNOB
CO CBOMCTBaMU 3/IEMEHTOB CEMENCTBA Xenesa.

Tema 16. CBorCTBa 3N1€MEHTOB NOArpynmnbl Meau.

OnemeHThl | B-rpynnbl MCXS.

ONEeMEeHThI noarpynnbel Mmenoun. Obuas XapakTepucTmka a1eMeHTOB. HaxoxaeHwne B npupone, nonydeHune, npuMeHeHne.
®dunsnyeckne n xummyeckue ceorctea. Okcmabl n rmgpokcunabl, X nony4yeHme n ceoictea. Conu, nx PaCcTBOPUMOCTb A
rmoponn3yemocCTb. KomnnekcHble coeanHeHns meau, cepeépa, 3onota. Menp kak MUKPO3/IEMEHT. rlpI/IMeHeHI/Ie
COoefINHEeHNn Meau, Cepe6pa. ConocTaBneHne CBOMCTB 3/1IEMEHTOB noarpynnbel Meaou co CBOWCTBAMI LWENOYHbIX
MeTannos.

Tema 17. CBOMCTBa 3N1E€MEHTOB NOATPYMMbl LIMHKA.

OnemeHnThl || B-rpynnbl MCX3.

OneMeHThI noarpynnbl UAHKA. Obuasn XapakTepucTmkKa afieMeHTOB. HaxoxneHwve B npupone, nonydyeHume, npuMeHeHne.
®dusnyeckne n xummyeckue ceorctea. Okcmabl n rmgpokcunabl, nony4yeHme m csoiictea. Conu UMHKa, KagMus, PTYTH, NX
PacTBOPUMOCTb U TMOPONN3YEMOCTb. KomnnekcHble coeanHeHus. LInHK kak MUKPO3NEMEHT. TOKCWYHOCTb PTYTH,
KaaMus.

ConocTaBneHne CBONCTB 3N1EMEHTOB NOArpynmnbl LMHKA CO CBOMCTBaAMU 66pI/IJ'IJ'IVI9|, MarHmsa n Wweno4yHo3eMellbHbIX
MeTannos.

Tema 18. CBoncrtBa f-anemeHTOB. JlTaHTaHOMAbI N aKTUHOUAbI.
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Kpatkume cBeneHusi us uctopun otkpbitus f-anemeHToB. Pabotbl . Cubopra n I.H. ®neposa. Obwas xapaktepuctuka
f-anemeHTOB. OCOBEHHOCTY CTPOEHUS 3NEKTPOHHBIX 060no4Yek aTomoB. CTeneHn okucneHusl. BaxHeiwmne dpusnyeckume um
XMMMYeckue ceoicTea MetannoB. Okcunapl, r’MAPOKCU bl TAHTAHOMOOB U akTuHouaoB. CoennHenuns ypana (1V) u (VI).
YpaHatbl u guypaHatbl. KomnnekcHbole coeanHeHns. ConoctaBneHne XMMMYeCckux CBOMCTB COEAMHEHNIA NaHTAHOW OB W
aKTUHOWAOB.

5. MepeyeHb yue6HO-MeTOOMYECKOrO 0becnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuMnInHe (MOAyIHo)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4YHYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHSAOT 3a1aHusi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHOM paboTbl 0ByHaoWMXCH PErNaMEHTUPYETCS HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:

Mopsaok opraHM3aLmm 1 ocyLecTBIeHNs 06pas3oBaTenbHON AeaTenbHOCTH No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin @enepauum ot 5 anpenst 2017 roga Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoi depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMN CaMOCTOATENBbHOW paboThl CTYAEHTOB BbICWMX yHeOHbIX 3aBeAeHNA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBefeHNs TEKYLWEro KOHTPOMS YyCNeBaeMocTu 1
NPOMEXYTOYHOI aTTecTaunm obyyaowwmxcs dpefepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pasoBaTensbHOro
yupexaeHus Bolclero obpasosaHus "KasaHckuii (MprBonxXckuiz) coeiepanbHblil yHuBepcuteT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB A4St
NMpoBeAeHNs TEKYLLEW, MPOMEXYTOYHOM U NTOrOBOW atTectauun obyyarowmnxcs henepansHOro rocyiapCTBEHHOMO
ABTOHOMHOro 06Pa30BaTENBHOIO YUpeXAeHUs Boiclwero obpasoBaHus "KasaHckuii (MpuBonXcknin) doenepanbHbii

yHuBepcutet"".

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6ps 2011 r. "O6 anekTpoHHbLIX 06pasoBaTeNbHbIX pecypcax goenepanbHOro
rocynapcTBEHHOro aBTOHOMHOIO 06pPa30BaTENLHOIO YY4PEXLEHUS BbICIIEr0 NPOtECCMOHaNLHOro 06pasoBaHuns

"KasaHckun (Mpusonxckuin) chegepanbHbii yHUBEpcuTeT™.

PernamenT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTku, perucrpauum, NoLroTOBKU K UCMONb30BAHNIO B
y4ebHOM npoLecce U yoaneHust anekTPOHHbIX 06pa3oBaTenbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOrO 0ByyeHns
dbenepanbHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTENbHOIO yHpeXAeHUs Boiclero obpasoBaHus "KasaHckui
(MpwBOMXCKMIA) dhepepanbHbli yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 oT 25 siHBaps 2016 r. "O 6annbHO-PEeATUHIOBON CUCTEME OLIEHKM 3HaHW obyyatowmxcst
B heliepanbHOM rocyaapcTBEeHHOM aBTOHOMHOM 06pa3oBaTenibHOM yYypexaeHun Boiclero obpasosaHus "KasaHckui

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsiake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyJapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYPEXAEHNN BbICWErO NPOECCUOHANBHOMO
06pasoaHus "KazaHckuit (MprBonxcknit) dpeaepansHblli yHuBepcnuTeT™.

6. DOHA OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3zaHUEM 3TanoB MX popMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtefibHOMN
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHUun

dran TeMmbl (pa3penbl) AUCLUNIUHBI

Cemectp 1
TeKyLL M KOHTPOIIb

2. PeakumnoHHas cnocobHoCTb BelecTs. KNCNoTHO-0CHOBHbIE 1
OKMCNNTE/IbHO-BOCCTaHOBUTE IbHbIE CBONCTBA BELLECTB.
MK-22 . MK-23 , OK-8 | 5. Xumuyeckue cuctembl. PacTteopbl. 5

6. [anbBaHM4YecKne snemMeHTbl U PSa HanpPsiXXeHWid MeTanos.
7. Koppoausa metannos.
8. OnekTponn3 pacTeopPOB 1 PacmnIaBoB 3N1eKTPONNTOB.
9. KoMnnekcHble CoeinHeHMs.

NabopaTopHble
paboTbl OK-10
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

1. OCHOBHbIE MOHATUS U 3aKOHbI XUMUN,

2. PeakumoHHasa cnocobHocTb BelecTs. KNCnoTHO-OCHOBHbIE U
OKNCNNTENBbHO-BOCCTAHOBUTENbHbLIE CBOMNCTBA BELECTB.

. CTpoeHue atoma 1 xummnyeckas CBs3b.

. OCHOBbI XMMWYECKO TEPMOOUHAMUKNA N KNHETUKMN.

. Xummnyeckue cuctembl. Pactsopbl.

. [anbBaHW4eckme anemMeHTbl U PO HaNPSXXEHUA METaNNoB.

. Koppoausi metannos.

. ONeKTpoNn3 pacTeopoOB 1 pacnnaBoB 3NEKTPONUTOB.

. KomnnekcHble coeanHerus.

. PeakunoHHas cnocobHocTb BelwecTs. KCNoTHO-0CHOBHbIE 1
OKMCNNTENbHO-BOCCTAHOBUTE/bHbLIE CBONCTBA BELLECTB.
3. CTpoeHve aToMa 1 XMMn4Yeckas CBi3b.
4. OCHOBbI XMMUYECKON TEPMOANHAMMUKMA U KNHETUKN.
3 |Tectuposarine OK-10, OK-8,, TK-22 5. Xumunueckne cuctembl. Pacteopsi.
6. FanbBaHW4ecKme aneMeHTbl 1 Psa HaMNPSXXEHN MeTaIoB.
7. Koppoausa metannos.
8. ONeKTPoNN3 PacTBOPOB U PACMIABOB 3/IEKTPONTOB.

o |McbmenHas pabotalq 4o L OK-8 , MK-22

NjfOoONO O~ W

OK-10, OK-8, INK-22,

Ok3ameH MK-23

CemecTp 2
TeKyLL M KOHTPOIIb

10. CeoiicTBa s-anemeHToB NCX3.

11. CoiicTBa p-anemeHToB IlI-V nobouHbix nogrpynn MNCX3.
12. CoiicTBa p-anemeHToB VI-VIII no6oyHbix noarpynn MCX3.
1 NabopaTopHble OK-10, OK-8,TK-22, |13. CBoiicTBa aNeMeHTOB NOArpPynmnbl XpOMa.

paboThbl MK-23 14. CBoiACTBa 9NEMEHTOB NOArPynMbl MapraHua.

15. CBoWicTBa a11eMeHTOB MOATPYNnbl Xenesa.

16. CBoiiCTBa 9NEMEHTOB NOArpPynMbl MEON.

17. CBoiACTBa 9NEMEHTOB NOLArPYNMbl LIMHKA.

10. CsoiicTBa s-anemeHToB [1CX3.
11. ColicTBa p-anemeHToB -V noboyHbix nogrpynn NCX3.
12. CeoricTea p-anemeHToB VI-VIII nobouHbix nogrpynn NCX3.
5 MucbmerHas pabota OK-10, OK-8 , MK-22 13. CBoiicTBa aneMeHTOB NOArpynMbl XpoMa.
14. CBoiiCcTBa 9NEMEHTOB NOArpynMbl MapraHua.
15. CBoiicTBa 2NeMeHTOB NOArpynmbl Xenesa.
16. CBoiicTBa 9NEMEHTOB NOArpynnbl Medu.
17. CBoiiCTBa 9NEMEHTOB NOArPynMbl LMHKA.

10. CeoiicTBa s-anemeHTOB [CX3.
11. CoiicTBa p-anemeHToB IlI-V nobouHbix nogrpynn MCX3.
12. CoiicTBa p-anemeHToB VI-VIII no6oyHbix noarpynn MCX3.
OK-8 , OK-10 , MK-22 12 8BO|ZICTBa 3N1eMeHTOB NoArpynrbl Xpoma.
. CBOICTBA 9NEMEHTOB NOArpynnbl MapraHua.
15. CBoiicTBa 9NeMEHTOB NOArpynmbl Xenesa.
16. CBoiiCTBa 9NEMEHTOB NOArpPynMbl MEON.
17. CBOiACTBa 9NEMEHTOB NOLArPYNMbl LIMHKA.

3 |TectupoBaHne

OK-10, OK-8, INK-22,

Ok3ameH AK-23

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUM i Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kg:‘;g':zﬂ OL,€HNBaHUs 3ran
OTnn4YHO XopoLuo Y nosn. Heyn.
Cemectp 1
TekyLLUn KOHTPONb

PerncrtpaumoHHbiin Homep 1029178619
Crpanunua 9 u3 29.
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dopma Kputepum dran
KOHTpoOnsi OLLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCNOMb30BaHbl [METOAbI HACTUYHO MeToAdbl UCMOMb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM MPaBuibHO. [MCMNONb30BaHbI HernpaBwbHO.
npesocxoaHas MposiBneHa xopowas  |[npasunbHo. MNposineHa |MposisneHa
TeopeTmyeckast TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEeYyLOBNeTBOPUTENbHAsN
NMoaroToBKa. MoOAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoanmble HaBbikn  |HeobxoauMble HaBbIKU  |NOArOTOBKA. noaroToBka.
N YMEHUS NOMHOCTBbIO |V YyMEHWs B OCHOBHOM  [HeobxoauMble HaBblk  |Heobxoammble HaBbIKK
ocBoeHbl. PesynbTaT  |0ocBOEHbI. PesynbTar N YMEHUS YaCTUYHO N YMEHUSI HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensim.
uensm.
lMncbmeHHas  |[paBunbHO BbINONHEHDI |[IpaBuIbHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblwas yacTb 6onee 4eM HarnonoBUHY. [MEHEE YEM HANONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMIA YPOBEHb MpucyTcTBytOT cepbéaHble oWwnbkm. HeynO0BNETBOPUTENBHBIA
BNafeHns MatepuanoMm. |He3HauymTenbHble MpoaeMoHCTpUpoBaH |ypoBeHb BnaneHus
MposiBneHsbl ownbkm. yOOBNETBOPUTENbHBI  (MaTepuanom.
NPeBOCX0AHbIE MpooeMoHCTPUPOBaH  |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCTaTouHbIE
NPUMEHSTb 3HaHWA 1 |BnadeHust matepuanoM. MposiBneHbl HU3Kne CMnocobHOCTM
YMEHUS K BbinonHeHnto ([MposiBneHbl cpeaHne  |crnocobHocTr MPVUMEHSITb 3HAHUS 1
KOHKPETHbIX 3aaHuii.  |cnocobHOCTH NPUMEHSITb 3HAHMS U |YMEHUS K BbINOMHEHWIO
MPVUMEHSITb 3HAHUS U [YMEHWS K BbIMONHEHWIO |KOHKPETHbIX 3a0aHUIA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHuiA.
KOHKPETHbIX 3a4aHuI.
TecTnposaHue [(86% npasBuibHbIX O171% b0 85 % Ot 56% 0o 70% 55% npaBubHbIX
OTBETOB U bonee. npaBWbHbIX OTBETOB. npaBUNbHbIX OTBETOB. OTBETOB U MeHee. 3
Ok3ameH O6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauUTeNbHble npobenol
cMcTemMaTMyeckoe 1 y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrPamMMHOr0 (B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpamMMHOro  (BbINONHWA Heobxo0aMMoM ans matepwana, nonycTun
Matepwana, yMeHue npenyCcMOTPEHHble HanbHewwei y4ebbl 1 [NpUHUMNNANbHbIE
cB0OOOAHO BLINMOMHATL  |[MpOrpaMMoit 3afanns, |npencrosiweli paboTbl  |OWWMOKKU B BbIMONHEHWN
3a4aHus, YCBOUN OCHOBHYIO no npocpeccmu, npenycMOTPEHHbIX
npeayCMOTPEHHbIE niTeparypy, Cnpasunncs ¢ nporpamMmoii 3aaaHuii u
NporpamMmoi, ycBonn  |pEKOMEHLOBAaHHYHO BbINONIHEHNEM 3a4aHui, [He cnocobeH
OCHOBHYIO NTEPATYPY U|Nporpammor NpPeLnycMOTPEHHbIX NpPOAONXNTb 0By4eHne
3HaKOM C OMCUMNNMHBI, MOKasan |nporpaMMoii, 3HakKoM € (Mnv npucTynnuTb no
JOMONHUTENbHOM cuctemMatmyeckun OCHOBHOW NuTepartypowu, |oKoHYaHUn
nuTepaTypomu, XapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHOoBaHHoOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammoi CMnocobeH K ux LMCUMMNAWHBI, OOMYCTWN |AesTensHoCTM 6e3
OVUCLUMNMNHBI, YCBOMNT  |caMOCTOSITENBHOMY MOrpewWwHoCTN B OTBETE | AONONHUTENBHBIX
B3AVIMOCBS3b OCHOBHbIX [MOMOMAHEHMIO 1 Ha aK3aMeHe 1 npw 3aHSATUIA NO
MOHSATUIA ONCUMNNAVHBI B |0BHOBNEHUIO B X04€ BbINOMHEHUM COOTBETCTBYHOLLEN
UX 3Ha4YeHUn ans nanbHenwer y4ebHol  [ak3amMeHaLMOHHbIX JucumnnvHe.
nprnobpeTtaemoi paboTbl 1 3apaHuvii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0AUMbIMM
TBOPYECKME NesTeNnbHOCTN. 3HaHMSAMU Ons nX
cnocobHoCcTn B yCTpaHeHns nog
NMOHUMaHWK, N3NOXEHNM PYKOBOLCTBOM
N NCMONb30BaHNN npenogaeartens.
y4ebHO-NPOrpamMMHOro
Martepuana.
CemecTp 2
TekyLLUA KOHTPONb
PerncTpaumonHbiit Homep 1029178619 SAEKTPOHHLIH
CrpaHuua 10 13 29. Bif YHHBEPCHTET
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cucTemaTmnyeckoe u
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
matepvana, yMeHue
cB0O6OHO BbINOMHATb
3agaHus,
npeaycMOTPEHHbIe
nporpammon, yceoun
OCHOBHYIO NUTEpaTypy u

y4ebHO-NPOrpaMMHOro
marepwana, ycrneuwHo
BbIMNONHWUN
npenycMoTpeHHble
nporpamMmor 3agaHus,
YCBOWN OCHOBHYIO
nuteparypy,
peKoMeHO0BaHHYyo
nporpammorn

y4ebHO-NPOorpamMMHoOro
matepvana B o6beme,
Heobxo0aMMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodpeccun,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWNA,
NpPeLnycMOTPEHHbIX

B 3HAHMWSX OCHOBHOIO
y4ebHO-NPorpaMMHOro
martepuana, Lonyctun
NPUHLMNMANbHbIe
OowWKnOKM B BbINONHEHWUN
NpenyCMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXNUTb 00yyeHme

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCNOMb30BaHbl [METOAbI HACTUYHO MeTO bl UCMOJb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM MPaBuibHO. [MCMNONb30BaHbI HernpaBwbHO.
npesocxoaHas MposiBneHa xopowas  |[npasunbHo. MNposineHa |MposisneHa
TeopeTmyeckast TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEeYyLOBNeTBOPUTENbHAsN
NMoaroToBKa. MoOAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. MOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
ocBOeHbl. PesynbTaT  |0oCcBOEHbI. Pesynbtat | yMEHUsl HacTUYHO 1 YMEHUSI HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensim.
uensm.
MucbmerHas  |MpaBunbHO BbINOAHEHDI |[1PaBMAbHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT CepbésHble OLWnOKM. HeyLOBNEeTBOPUTENbHbIN
BNAaAEeHNs MatepuanoMm. (HesHauUTeNbHble MNpPOLEMOHCTPMPOBAH  |ypOBEHb BNAAEHNS
MposiBneHs.l ownobKu. YLOOBNETBOPUTENbHBIA  |MaTepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPMPOBaH  [ypOBEHb BNafgeHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCTaTouHbIE
NPVUMEHSATb 3HaHNA 1 [BnapgeHus matepranoM. |[posiBneHbl HU3KKe CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [YMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
TecTnposaHue [(86% npasBuibHbIX O171% b0 85 % Ot 56% 0o 70% 55% npaBubHbIX
OTBETOB U Hbornee. npaBWbHbIX OTBETOB. npaBUNbHbIX OTBETOB. OTBETOB U MeHee. 3
Ok3ameH O6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HaumTenbHble Npobenel

3HaKoM C OUCUMMNAWHbI, MoKasan (nporpaMmoii, 3HaKoM C  (Unn NPUCTYNUTb NO

JOMONHUTENbHOM cuctemMatmyeckun OCHOBHOW NuTepartypowu, |oKoHYaHUn

nuTepaTypomu, XapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K

pekomeHOoBaHHoOM oucuunnuHe n nporpammot npodpeccrnoHanbHom

nporpammonm cnocobeH K nx OMCLUMNAUHBI, 0ONYyCTWN |aesTenbHocTn 6e3

OUCUUMNMNHBI, YCBOUST  [CaMOCTOATENIbHOMY NOrpPeLWHOCTN B OTBETE |LOMONHUTESNbHbIX

B3aVMOCBSA3b OCHOBHbIX [MOMOMIHEHWNIO U Ha 9K3aMeHe 1 npu 3aHATUIA NO

MOHSATUIA ONCUMNNAVHBI B |0BHOBNEHUIO B X04€ BbINOSIHEHUU COOTBETCTBYOLIEN

UX 3Ha4YeHUn ans nanbHenwer y4ebHol  [ak3amMeHaLMOHHbIX JucumnnvHe.

nprnobpeTtaemoi paboTbl 1 3apaHuvii, Ho obnapaet

npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0AUMbIMM

TBOpYeckue 0eaTenbHOCTU. 3HaHMAMN ONg nx

cnocobHoCcTn B yCTpaHeHns nog

NOHMMAHWW, N3NOXEHUN pyKOBOLCTBOM

1 MCNOMb30BaHWN npenogasarens.

y4ebHO-NPOrpamMMHOro

marepuana.
PerncTpaumoHHbiit Homep 1029178619 SAEKTPOHHBIH
CrpaHuua 11 u3 29. Bif YHHBEPCHTET
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6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O0XoaMMble OJ1S1 OLLEHKWN 3HaHUN, YMEHUN,
HaBbIKOB U (MN1N) onbiTa AesTeNbHOCTU, XapaKTepU3yHoLLUX aTanbl oOpPMUPOBaHNS KOMMETEHLMIA B nNpoLuecce
ocBoeHusi o6pa3oBaTefibHOW NporpaMMbl

Cemectp 1

TeKyLUi KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 2,5,6,7,8,9

Tema 2. PeakunoHHasi cnocobHocTb BelwecTB. KNCnoTHO-OCHOBHbIE 11 OKUCIIUTENIbHO-BOCCTAHOBUTE/NbHBIE CBOMCTBA
BELLECTB.

2.1. NabopatopHas paboTta "OCHOBHblE KnacCbl HEOPraHNYECKNX CoeaNHEHNIA".

CognepxaHue nabopaTopHoii paboTbl: 03HAKOMIEHE C HOMEHKNATYPOW HEOPTraHNYECKUX COEAUHEHWIA, N3yYeHne
CNocoBoB NonyYeHns U CBOMCTB OKCMAOB, OCHOBAHWIA, KACMOT U CONeil.

Bonpocbl k 3awmTe nabopatopHoi paboTbl.

1. Knaccndprkaums HeopraHMyecknx CoeanHeHWiA.

2. OKenbl: KUCNOTHBIE, OCHOBHBIE, aMADOTEPHbIE, - HOMEHKATypa, CBOMCTBA. MpMBECTV NPUMEPLI, HAaNMCcaTh YpaBHEHNS!
peakuuii.

3. OcHoBaHua: knaccudomkauus, nonydyeHe, HOMeHKaTypa, CBOVCTBa.

4. Kncnotbl: knaccugpukaums, nonyvyeHne, HOMEHKNATypa, CBOMCTBa.

5. Conu: knaccudpukauums, nony4eHme, HOMeHKaTypa, CBOMCTBa.

2.2. labopaTopHast pabota "OkuncnntenbHO-BOCCTaHOBUTEIbHbIE peakummn”

CopepxaHue nabopatopHoi paboTbl: 03HAKOMIIEHNE C PeakUMsMU1, MOYWUMI C MU3BMEHEHWEM CTENMEHUN OKUCNEHUS, C
TUMAMN OKUCANTENBHO-BOCCTAHOBUTESbHBIX PEaKLMiA, C METOLAMM COCTABNEHUS YPaBHEHNIA 3TUX peakLmniA.
Bonpockl k 3awmTe nabopatopHoit paboTbl.

1. Kakne peakumm Ha3blBaOTCS OKUCINTENIbHO-BOCCTAHOBUTENbHBIMMN?

2. Y10 Takoe oKMCNuTENb, BOCCTAHOBUTENb, CTEMNEHDb OKUCNEHUSA?

3. Kakme npouecchl Ha3blBalOTCA OKMCNEHVNEM, BOCCTAHOB/IEHNEM?

4. Tnbl OKNCNNTENBbHO-BOCCTAHOBUTENBHbIX peaKLl,VII7IZ XapakTepucTka MeXXMONEeKYNAPHbIX N BHYTPUMONEKYNAPHbIX
OKNCNNTENNbHO-BOCCTAHOBUTEIbHbIX peaKLl,VII7I. Peakunn aoncnponopunoHnpoBaHuA.

5. OkncnutTenbHO-BOCCTaHOBUTENbHAS OBONCTBEHHOCTb. rlpMBeCTI/I npuMepbl BewecTs, obnapatoLimx
OKUCNNTENbHO-BOCCTAHOBUTENBbHON OBONCTBEHHOCTbIO.

6. MocnenoBatenbHOCTb AENCTBUI MPU UCMONb30BAHUM METOAA SNEKTPOHHOro HanaHca.
Tema 5. PacTsopbl.

5.1. TabopaTopHas pabota "MNaponuns conei"

CopepxaHue nabopatopHoi paboTbl: M3y4eHne rMaponnsa cone.

Bonpockl k 3awmTe nabopatopHoit paboTbl.

. Y10 HasbIBaeTCs rmaoponnm3om conem?

. Kakue conu nogsepratotcs rugponnsy?

. Kakne conun He nogsepratotcs rugponuay? Npreenmte npumeps.

. MpvBeamTe NpyMepbl rMAPONN3a Conen No KaTuoHy, Mo aHMOHY, MO KAaTUOHY N aHWOHY.
. OOHOCTYNEeHYaTblil 1 MHOFOCTYMNEeHYaTbI TMAPONN3.

. Kakve tpakTopbl BIMAIOT Ha cTeNeHb rmaponnsa conen?

. Hanuwwute ypaBHeHus peakumin ruaponmsa B MONEKYNSIPHOM, MOHHOM U COKPaLWeHHOM MOHHOM BUAE ANS CReayowmnx
coneii: kapboHaT HaTpurs, XNOPUA HATPUS, aleTar aMMOHNS.

5.2. TabopaTopHasi paboTa "PacTeopb!”

ConepxaHue nabopatopHoi paboTbl: 03HAKOMIEHNE C (PUVKO-XMMNYECKOW NPUPOAOI NMpoLiecca PacTBOPEHNS,
PaCTBOPVMOCTbIO BELLECTB, Pa3nnyHbIMA BULAMY PACTBOPOB, CNOCcoBaMm BbIPaXEHNS KOHLEHTPaLMM pacTBOPOB.

Bonpochl k 3awmTe nabopatopHoii paboTbl.

1. JanTe onpenenenHus:

pacTBop, pacTBOpUTENb, PACTBOPMMOCTb, HACHIWEHHBI PACTBOP, HEHACHIWEHHbIV PacTBOpP, TEMNN0Ta PACTBOPEHUS.
2. MNepeuncnute u oxapakTepusyinTe crnocobbl BbIPaXeHWs KOHLEHTPALMN PacTBOPOB:

-MaccoBas 4oNs pacTBOPEHHOrO BELECTBa;

-MOMNbHas [ONSA PAcTBOPEHHOMO BELECTBA;

-MONSIPHAs KOHLEHTpaums (MONSIPHOCTb);

-MONSAPHAS KOHLEHTpaLMS 3KBMBaANEHTa (HOPMANbHOCTDL);

-MONSiNbHAs KOHLEHTpauns (MONSINbHOCTD);

-TUTp.

3. B 4em cx0ACTBO 1 pasnuune Mexay pacTsopamu, XMMUY4ECKMMU COEOUHEHNSIMU, MEXAHNYECKMN CMECSAMMN?
Tema 6. ManbBaHMYECKME NEMEHTLI U PSS HANPSXXEHWUI METANNOB.

NabopatopHas paboTa "lanbBaHMYecKMe aNeMeHThI".

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHME C YCTPOWCTBOM U PaboToi ranbBaHNYECKMX SNIEMEHTOB.
Bonpochl k 3awmTe nabopatopHoit paboTbl.

NO O~ WON =
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1. O6bsicHUTe 0bpas3oBaHMe OBONHOMO 3NEKTPUYECKOro CNos Ha rpaHuLe MeTans - pacTBop, BO3HUKHOBEHNE
9NEKTPOLHOro noTeHumana.

2. Y10 Ha3bIBaeTCS CTaHOAPTHLIM 3N1IEKTPOOHBIM NOTEHUMANoM Mmetanna?

3. Psin HanpsixeHuin meTannoB. Kakue BbIBOLALI MOXHO cenatb U3 MONOXeHNs MeTanna B psay HanpskeHnin?
4. Y10 Ha3biBaeTcs ranbBaHNYECKUM 3N1EMEHTOM?

5. Tvnbl ranbBaHNYECKMX 3NIEMEHTOB: rafibBaHNYECKNIA aneMeHT BonbTa, Skobu-aHnans, KOHUEHTPaUVOHHbI
ranbBaHUYecKunin anemeHT. MNprBeonTe NnpMMepbl.

6. Kak no doopmyne HepHcTa onpenenntb 3Ha4eHne paBHOBECHOIO 3NEKTPOAHOM0 NoTeHUmana metanna?
7. Kak paccuutbiBaetca 9C ranbBaHn4eckoro anemeHTta?

8. B 4eM oTnm4Ke ranbBaHNYecKoro anemeHTa Akobu-LaHnans ot anemeHta Bonbta?

Tema 7. Koppo3us MeTtannos.

NabopatopHas paboTa "Kopposusi metanios"

CopepxxaHue nabopatopHoi paboThl: 03HAKOMIIEHME C Pa3NNYHBIMU BUOAMUN SNEKTPOXUMUYECKOMN 1 XMMUYECKOM
KOppPO31K1 MeTasnoB.

Bonpochl k 3awmTe nabopatopHoit paboTbl.
1. Yto Takoe koppo3ns metannos? Kakune Buabl kopposun metannos Bel 3HaeTe?
2. B yeM 0TAMYMS XMMNYECKOW 1 3NEKTPOXNMNYECKON Koppo3un?

3. Yto npenctaBnset cobolt xumMmyeckas koppo3ns? B kakux cpenax oHa npotekaet? MpuBeanTe NnpuMepbl U ypaBHEHUS
peakuuii ra3oBori KOPPO3MU 1 KOPPO3MM B HESNEKTPONUTAX.

4. KakoB MexaHu3M aeKTPOXMMUYECKOo Koppoaun? Buasl oenonsipusaumu.

5. Cxema anekTpoxmMmyeckoi koppoaum. Kak HasbiBaeTCcs NpoLecc 0TBOAA 3NEKTPOHOB € KaToAHbIX y4acTKOB npu
ANEKTPOXUMUYECKOW KOPPO3nn?

6. KakoBbl MeTOabI 3alWMTbl METANIOB OT KOPPO3UN?

7. Kakve meTtanibl MPUMEHSIIOTCS B KAYECTBE aHOLHbIX U KaTOLHbIX MOKPLITUA Ha Xeneae?
Tema 8. OnekTponn3 pacTBoOpPOB 1 PacniaBoB 3NEKTPONNTOB.

NabopatopHas paboTa "OneKTPonn3 pacTBoOPOB U PacriaBoB 31eKTPonMToBs"
Na6opatopHas paboTta

CopepxxaHue nabopaTopHoi paboTbl: 03HAKOMIEHWE C 3NEKTPONN30M BOAHBIX PACTBOPOB C PACTBOPUMBIM 1
HEepPacTBOPMMbIM aHOAOM, NMONYYEHNE LIHKOBOrO MOKPbITUS.

Bonpocebl k 3awute nabopatopHoit paboTbl.

1. Uto Ha3biBaeTCs anekTponuaom? Buasl anektponmaa.

2. Kakne npouecchl NpoTekatoT Ha anekTpoaax npw afekTponvae pacnnasa xnopuaa Hatpusa?

3. KakoBa nocnenoBatenbHOCTb paspsaa KaTMOHOB Ha KaTone Npwv 3NeKTPOnM3€e BOOHbIX PacTBOPOB CONEn?
4. KakoBa nocnepnoBaTenibHOCTb pa3psaa aHUOHOB Ha aHOAE NMPW 3EKTPONN3E PACTBOPOB COMEN C MHEPTHLIM aHOAOM?
MpuBennTe NPUMeEPbI MHEPTHBIX aHO0B.

5. Kak npoTekaeT anekTponun3 BoOHbIX PACTBOPOB COME C aKTUBHbBIM (PacTBOPMMbIM) aHOAOM?

6. [latb hOpMyNMPOBKM U 3annucatb MaTeMaTU4ecky NepBhblii, BTOPOI 1 06 beanHEHHbIN 3akoHbl dapaaes.
7. lNpuMeHeHne anekTponmsa.

Tema 9. KoMnnekcHble coeaNHEHNS.

NabopatopHas paboTa "KomnnekcHble coeanHeHns"

Bonpocebl k 3awute nabopatopHoit paboTbl.

1. Ob6BbSACHUTE CTPYKTYPY KOMMIEKCHBIX COEANHEHNIA.

2. Kakne anemeHTbl MOryT 6bITb KOMMekcoobpasoeaTtensmm? MNpusennte npuMepsbl.

3. Knaccndomkaums KoMnnekcHblX coeamHeHuid. MNpreeamTe npumeps.

4. HomeHknatypa KOMMNEKCHbIX COEANHEHNIA.

5. Ouccoumaumsi KOMNNEKCHbIX COeaNHEeHNIA B pacTBOpax.

2. NMucbmeHHas pabora

Tembl 1,2,3,4,5,6,7,8,9

MpuMepbl 3a0aHnii ans NMCbMEeHHOW paboThbl.

Tema 1. OCHOBHblE MOHATUS N 3aKOHbI XUMUW.

1. BelumcnnTe Maccy BewecTBa, CoaepXallytocs B 3alaHHOM KO/TMYECTBE BELECTBA:

1.1) 3,5 monb HCI; 1.2) 5,5 monb NaCl; 1.3) 0,5 monb NaOH;

1.4) 0,1 monb AgNO3

2. OnpepennTte NPoCTENWY OOPMYNy COEAMHEHUS KNS C MApraHLEM U KUCNIOPOAOM, ECIM MACCOBbIE AONN 9NEMEHTOB
B 9TOM BELLECTBE COCTaBNAIOT COOTBETCTBEHHO 24,7, 34,8 1 40,5%.

3. OnpepennTe, CKOMbKO MOJIEKYNT COAEPXMTCS B OOHOM NNTPE BOAbI.

4. Onpegnenute npocTeliwyto oopMyny XMMUYECKOr0 COEANHEHUS, €CNIM MACCOBbIE AONN COCTaBNSIOWMX €ro0 9NEMEHTOB
paBHbI:

H-2,04%, S - 32,65%, O - 65,31%.

5. Bbluncnute KonnyecTBO BELWECTBA M KONMMYECTBO BELWECTBA 9KBMBANIEHTA B AAHHOW MacCe BeleCTBa:

5.1) 0.49 r H2S04; 5.2) 16,0 r NaOH; 5.3) 39,0 r Na2S; 5.4) 53,0 r Na2CO3
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6. Bblumcnute konmyecTBo BeWECTBa U KONMYECTBO BELECTBA 9KBMBANIEHTa B 3a0aHHON Macce BewecTea: 157,51
a30THOW KUCNOTbI; 74 T rugpokcmaa 6apusi; 49 r oocOpHOA KUCTOThI.

Tema 2. PeakUMoHHasi cnocobHOCTb BEWECTB.

1. MNpusepute Tpy NpuMepa peakunii Mexay OKCUOOM 3fieMeHTa 2-ro nepmoaa v OKCUOoM aneMeHTa 4-ro nepvona
nepuoanyeckon CUCTEMBI.

2. CocTaBbTe hopmynbl coneit: rugpokcoxnopuaa mean (Il) n rmppodpocdhara bapus. Hannwmte ypaBHeHns peakuumii
npespaLweHns 3TMX Conel B CpeaHne conu.

3. CocTaBbTe hopmynbl aurnapodoocdarta kanbums, rugpokcoxnopuna xpoma (1), kapboHarta kanus.

4. HanuwunTe ypaBHeHWe peakuun npespaweHune rugpokcoxnopuga xpoma (lll) 8 xnopug xpoma (l11).

5. Ncxoas n3 rmpgpokenaa Kkanbums n dhocpopHO KUCAOTbI, COCTaBbTe (POPMYIbl BCEX TEOPETUHECKN BO3MOXHbBIX CONe,
Ha30BUTE NX NO MEXAYHapPOLHON HOMEHKNaType.

6. PaccTaBbTe KO3O(MLMEHTHI B YPABHEHWMN peakLum METOAOM 3NeKTPOHHOro 6anaHca. Hanonute okmcnmTens u
BOCCTaHOBUTESb.

Cr(NOB)2+Br2+KOH—K2CrO4+KBr+KNO3+H20

7. OnpepennTte TUMbl OKUCAUTENbHO-BOCCTAHOBUTENbHbBIX peakumin. YKaxmTe OKUCAUTENb U BOCCTAHOBUTENb

a. H2S+8HNO3=H2S04+8N0O2+4H20

b. 2H2S+H2S03=3S+3H20

c. 2Pb(NO3)2=2PbO+4N0O2+02

d. 3HNO2=HNO3+2NO+H20

e. NH4NO2=N2+2H20

Tema 3. CTpoeHve atoma 1 XuMmn4yeckas CBs3b.

1. HanvwwnTte nonHbie 3NeKTPOHHbIE OOPMY/bl aTOMOB CNEAYIOWMX SNIEMEHTOB: TAHTaH, aKTMHUIA, XPOM, MNaTuHa,
BO/MbppaM, Xxeneso, kobanbT, HUKENb, ONIOBO, MApraHew, paaui, radoHwin, repmaHuii, 6pom, BUCMYT, OyOHUIA.
N306pa3ute pacnpeneneHne BaneHTHbIX 3NeKTPOHOB MO KBAHTOBLIM si4elikaM B CTaLMOHAPHOM 1 BO36YyXXAEHHOM
COCTOSIHMN.

2. Ykaxute BCe BO3MOXHbIE BaNIEHTHOCTM aTtOMOB Cepbl, hocdpopa 1 xnopa B XMMUYECKMNX COEQUHEHMNSX

3. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHOE, MarHNTHOE 1 crivHoBoe. JaTth XxapakTepucTuky, NPUBECTY NMPUMEPHI.

4. Onpenenute TN rmbpuansaummn LeHTpanbHoro atoma B Mmonekynax: CH4, BH3, NH3, BeF2, PCI5. YkaxuTe
reoMeTpruyecKoe CTPOEHME 3TUX MOJIEKYII.

5. Onpepnenute kpaTHocTb cBa3u metogom MO JIKAO B monekynax: H2, O2, CI2, N2, Br2.

6. Ykaxute Bua ceasu B monekynax: KBr, CH4, PCI5, CO, LiCl, LKCI, NaCl, HCI, NH3, NaBr, KF.

7. YKaxuTte, Kakoi BUA XMMUYECKOW CBSA3W peanvayetcs Mexay atoMamm 3f1eMEeHTOB C NopsaKoBbIMU HoMepamn 1 1 17,
3n9.

Tema 4. Xummnyeckas TepmoanHammka n KMHeTmka.

1. BbluncnnTe nsmeHeHne ceoboaHow aHeprum Mmbbca n onpegennte BO3MOXHOCTb NPOTEKaHMs peakumm npu T = 298
K:

Fe2083 (18) + 3H2 (r) — 2Fe(1B) + 3H20 (r)

CraHbapTHbIe 3HaYEeHNS TEPMOOANHAMNYECKUX (OYHKLIMIA B3ATb B CMPABOYHMKE.

2. TemnepatypHbIi KOadhprumeHT peakunm paseH 3. OnpegenvTe, Kak USMEHUTCS CKOPOCTb peakummn npw noBbIlWEHUN
Temnepatypbl ot 300 K oo 320 K.

3. Paccuutatb sHTanbnuio npespaweHus rpadnTa B anMas, eCnv sHTanbnng cropaHus rpadura = -393,4 k 1x/monb, a
anmasa = -395,28 kx/monb.

4. MNpun Temnepartype kuneHns beHsona (Tk = 353 K) XmaKocTb U nap paBHOBECHLI. YeMy paBHa SHTPONUS UCMAPEHNS,
€CNnu aHTanbnmsa ncnapeHus coctasnset 34,3 kx/monb?

5. Beiuncnute AG B peakuun n K pasHosecus:

S02 (r) + NO2 (r) — SO3(r) + NO (r)

CraHpapTHbIe 3Ha4YeHNS TePMOANHAMUNYECKNX (OYHKUMIA B3STb B CMPABOYHMKE.

Tema 5. Xummnyeckune cuctembl. Pacteopbl.

1. Onpenennte mMaccy rugpokcuaa Hatpus, cogepxauytocs B 500 mn ero 1M BogHoro pacrtsopa.

2. Onpepnenute BOOOPOAHLINA NokasaTtens (pH) pacTeopa ruapokcuaa Kanus, MMerowero KoHueHTpaumo 0,01 monb/n.
3. OnpenenvTte NPOLEHTHYIO KOHLIEHTPALMIO pacTBOpa, NONy4YeHHOro npu pacteopeHun 50 r HuTparta cepebpa B 150 r
BOAbI.

4. OnpegennTe YNCNO MONEN CONSHOM KNCNOTbI, cogepxalumxcs B 500 mn eé 2M pacTteopa.

5 Onpegnenute TnTp pacteopa, cogepxaiero 4 r NaOH B 200 mn pacTtsopa.

6. [MpuBeonTe NpuMepbl Conei, KOTopble NOABEPranTCa rMMAPoan3y No KaTuoHy, No aHMoHy. 1o KaTMOHY U aHUOHY
OOHOBpPEeMEeHHO. HanuwuTte ypaBHeHus peakumin. Kakne conu He noaBepratTcs ruaponmsy?

Tewma 6. ManbBaHN4YeCKNE dNEMEHTbI U PSS HAMPSXEHWUIA MeTannos

1. CocTaBbTe CxeMy ranbBaHU4YecKoro aneMeHTa Bonbta, 06pa3oBaHHOro LIMHKOBLIM U MArHUEBLIM 3NEKTPOLAMN.
Hanuwwute ypaBHEHNs aneKTPOAHbIX MPOLLECCOB.

2. Bblumcnute 3.4.C. ranbBaHWYeCKOro afeMeHTa:
Zn/ Zn(NO3)2, 0,1M // Cd(NO3)2, 1M /Cd
Hanuwute ypaBHEHNS 9NeKTPOLHbIX MPOLECCOB, M306pasnTe CXeMy ranbBaHUYECKOrO S/EMEHTA.
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3. CocTaBbTe CXeMbI OBYX ralbBaHN4eCKNX 3/IEMEHTOB, B OOHOM N3 KOTOPbIX Xene3o 66110 6bl Kartonowm, a B opyrom
-aHOOOM. HannwwuTe ons kaxnoro nu3 aTmMx aNeMeHTOB 9NIEKTPOHHbIE YPaBHEHWS peakumi, NpoTekarlwmnx Ha aHoae v
katoge. Paccuutaite 5.4.C. STUX raflbBaHNYECKUX SNEMEHTOB AN CTaHO4apTHbIX YCIIOBUN.

4. Bbluncnute 3.4.C. ranbBaHNYECKOro afieMeHTa:

Mg / MgSO4, 0,1M // CuSO4, 0,1M / Cu.

Hanuwute ypaBHEHNS 3NeKTPOLHbIX MPOLECCOB, M306pasnTe CXeMy ranbBaHUYECKOrO S/IEMEHTA.

5. CocTaBbTe CXeMy ranbBaHUMYeCKOro anemMeHTa Bonbta, 06pa3oBaHHOro MeaHbIM 1 LMHKOBLIM 3iekTpoaamu. Hanuwmre
YypaBHEHUS 3NEeKTPOAHbIX MPOLECCOB.

Tema 7. Kopposus metannos

1. XXeneso HaxoouTCs B KOHTAKTeE:

a. C ON0BOM;

b. ¢ uMHKOM.

Ykaxute, kakoin meTann 6yneT oOKUCNSTbCS B KAXA0M U3 3TKX Cnyvyaes. HanmwmTte cxeMy KOpPO3MOHHbIX MPOLLECCOB BO
BNIaXHOM BO34yXe U B paCTBOPE CEPHOIN KNCNOThI.

2. Kakoe nokpbiTve MeTanna Ha3biBaeTcs aHOOHbIM 1 Kakoe KatogHbIM? Ha3oBMTe HECKONbKO MEeTannoB, KOTOpble MOryT
CNY>XWTb AN aHOAHOMO M KaTOAHOro NokpbiTUS Xenesa. CoctaBbTe ypaBHEHNS aHOAHOIO 1 KaTO4HOro NPoLEeccos,
NPOUCXOOSWKMX NPY KOPPO3UK Xenesa, NOKPbITOro LMHKOM BO BIaXHOM BO34yXe.

3. [lBe xxene3Hble NNacTuHbI, YaCTUYHO NOKPbITbIE 04HA ONOBOM, Apyras Mefblo, HAX0AATCA BO BNaXHOM Bo3ayxe. Ha
Kakow 13 3TMX NnacTMHOK BbicTpee obpasyeTcs pxarumHa? MNouemy?

CocTaBbTe ypaBHEHMS MPOLLECCOB KOPPO3UM 3TUX NAACTUHOK.

4. B 4em 3aknoqaeTcs CyWHOCTb NPOTEKTOPHOW 3aWwmTbl METANI0B OT Koppo3un? MNpuseante npuMep NPOTEKTOPHON
3awWmnTbl Xenesa B HeNTpanbHOM cpene

CocTaBbTe 9NeKTPOHHbIE YPaBHEHNS aHOOHOMO 1 KaTO4HOro NpoLEeccoB.

5. ObbsACHWTE, NOYEMY OLIMHKOBAHHOE XXene30 BO BNaXXHOM BO3[yXe HE KOPPOAMPYET faxe MPU HapyLWeHUW NoKpbITUs, a
NyXeHoe Xenes3o (MOKPbITOe TOHKUM CIOEM 0/10Ba) ObICTPO MOKPbLIBAETCS PXXABYMHOIA.

HanuwwnTe cxeMy KOPPO3MOHHbIX NPOLLECCOB.

6. Xene3o NokpbITo HUKeNneM. Kakoil n3 MeTanno 6yneT KOPpoLMPOBaTh B CyHae paspyLleHust MOBEPXHOCTW MNOKPbITUS?
HanvwmnTe cxeMy KOPPO3MOHHBIX NPOLECCOB:

a. BO BNaXHOM BO3ayxe; b. B pactBope CONSAHON KNCNOThI.

Tema 8. OnekTponn3 pacTBOpOB 1 PacnnaBoB 3MEKTPONNTOB

1. OnekTponn3 BOLHOro pacteopa cynbdpara meau (Il) npogonxancs B TeyeHne 3,5 4aca npu cune toka 1 A.
OnpepenvTe Maccy Meau, KOTopas BblAENNTCA NpW 3nekTponmae. Hanuwute ypaBHeHUS SNeKTPOAHbIX NPOLECCOB.
2. Boluncnute skBUBaNeHT XpoMa, y4mTbiBas, YTO NpM NPONyCKaHUM Yepes pacTBop ero conm toka cunoi 10A B TedeHue
30 MUHYT Ha katofe Bblaenunochk 3,25 r xpoma.

3. Hanmwwute ypaBHeHMS peakumii, TpoTeKaowWwmx Ha 9NekTpoaax npu anekTponmae BOAHOMO pacTBopa HATpaTa HUKENS:
a) ¢ rpacPTOBLIM aHOAOM; 6) C HUKENEeBbIM aHOLOM.

4. OnekTponM3 pacTeopa xnopuaa LmMHKa NpoBoAMTCS C HeATpanbHbIM aHOAOM B TedeHue 6 4acos npu cune Toka 3A.
HanvwunTe ypaBHEHWS 3neKTPOAHbIX NPOLIECCOB 1 BbIYUCAUTE KONNHYECTBA BELWECTB, BbIOENMBLUMXCA HA 3NeKTpoLax.
5. Yepes pacTBop cynbpata xenesa (Il) nponyckanu tok cunoii 13,4 A B TedeHme 1 yaca. OnpenennTtb KONM4YecTBo
Xenesa, KOTOpoe BbIAENWUNIOCh HA KaTolle, €CNM BbIXOA MO TOKY 6bin paBeH 70%. Hanuwunte ypaBHeHNs peakuuii,
NPOTEKAWMX HA MHEPTHBIX 3NeKTPodax.

6. Hanmwurte ypaBHeHMS peakumii, MpoTEKaWmX Ha MHEPTHBIX 3NEKTPOL4AX NPU 3NEKTPONU3e pacTeopa xnopuaa
MarHusi. CKonbKo BpeMeH HeobX0AMMO BECTU 3N1eKTPONN3 Npu cune Toka 2 A, 4tobbl Ha KaToae Bblaenunoch 2,43 r
BelecTsa

Tema 9. KoMnnekcHble coeanHeHuns

1. KomnnekcHoe coennHerne nmeet goopmyny K2[Co(NO2)4(NH3)2].

MNpuBennTe Ha3BaHME KOMMIEKCHOrO COEANHEHWS, ONPELENMTE 3apsa KOMMNEKCHOrO NOHA, CTEMEHb OKUCIEHNS U
KOOPAMHALIMOHHOE YMCNO KoMMnnekcoobpasosatens. HanvwmTe npoLecchl NepBnYHOl U BTOPUYHOA amuccoumaumm v
BblpaXXEHNEe KOHCTaHTbl HECTOMKOCTW KOMMIEKCHOrO COEANHEHMS.

2. lMpuBeonTe Ha3BaHMe KOMMIEKCHOMO CoeanHeHns, oopmyna KoToporo

K [Ag (CN)2]. Onpegenvte 3apsa KOMNIEKCHOrO UOHA, CTEMNEHb OKUCNEHUS U KOOPAMHALMOHHOE Y1CNO0
KomnnekcoobpasoBartens. HanmwnTe NpoLecchl NePBMYHO 1 BTOPUYHOM OUCCOLMALIN U BEIPAXEHNE KOHCTaHTbI
HECTOWMKOCTWN KOMMAEKCHOro COeaNHEHNS.

3. MpuBeanTe Ha3BaHMe KOMMNIeKCHoro coeanHeHus doopmynbl K2 [Zn (CN)4]. OnpenennTe 3apan KOMMIEKCHOro MOHa,
CTeneHb OKMCNEHWS U KOOPAMHALMOHHOE YMCNO KoMMnekcoobpasosaTens. Hanmwute npoueccol NepBUYHON 1
BTOPUYHOM AuccoumnaLmm N BblpaXeHne KOHCTaHTbl HECTOMKOCTU KOMMIEKCHOMO COeANHEHNS.

4. KomnnekcHoe coenmHeHune nmeet gpopmyny [Cr (H20)5 Br]Br.

MNpuBeonTe Ha3BaHMe KOMMAEKCHOro COeANHEHWS, ONpeaenmTe 3apsn KOMNNEKCHOro NOHa, CTENEHb OKUCTIEHNS U
KOOPAUHALMOHHOE YMCno KoMnnekcoobpasosaTens. Hanuwute npoLecchl NEPBUYHON U BTOPUYHOR fMccoumaumm u
BblPaXXEHWEe KOHCTaHTbl HECTOMKOCTW KOMMNIEKCHOrO COeNHEHMS.

5. KomnnekcHoe coenunHeHune nmeet popmyny Na3[Fe(SCN)6].

MNpuBennTe Ha3BaHME KOMMIEKCHOrO COEANHEHWS, ONPELENnMTE 3apsn KOMMNEKCHOrO NOHA, CTEMEHb OKUCNEHNS U
KOOPAMHALMOHHOE YMCNo KoMMnnekcoobpasosatens. HanuwmTe npouecchl NepBnYHO U BTOPUYHOA amMccoumaumm un
BblPaXXEHNE KOHCTAHTbl HECTOMKOCTW KOMMIEKCHOrO COEANHEHMS.
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6. MNpuBennTe Ha3BaHne KOMNIeKCHoro coeanHerns doopmynbl [Pt (NH3)2 CI2]. Onpenenute 3apsa KOMNNEKCHOrO NOHa,
CTeNeHb OKMCNEHNS 1 KOOPAMHALMOHHOE YMCno kKomnnekcoobpasosatens. Hanmwmnte npoLecchbl NepBrUYHOii 1
BTOPWYHOM AMccoumaumm N BbipaXeHne KOHCTaHTbl HECTOMKOCTU KOMMIEKCHOr0 COeANHEHMS.
3. TectupoBaHue

Tembl 2,3,4,5,6,7,8

MNpmepbl TECTOBLIX 3aAaHWiA.

1. BO CKOMbKO pa3 N3MeHUTCS CKOPOCTb peakumm: 2S02+02 = 2503 npum NOBbIWEHNN AABNEHNS B cucteme B 3 pasa?
1. 1. ysenuuutcsa B 18 pas

1. 2. yBenuumtca B 9 pas

1. 3. yBenuumtca B 6 pas

1. 4. ysenuuutcs B 27 pas

2. 3Ha4YeHue BOLOPOAHOro nokasatens pH > 7 umMetoT BOAHbIE PaCTBOPbLI CONE:

2.1. NaNOg3, CuCI2

2.2. KCI, NH4COOH

2.3. Li2S0O4, KF

2.4. K2C0O3, Na2S04

3. M'maponmay Tonbko No KaTUoHy NoABepraeTcs conb, 0bpa3oBaHHas:

3.1. cnaboli KUCNOTOM ¥ CUNbHLIM OCHOBAHUEM

3.2. CUNbHOM KMCNOTO 1 cnabbiM OCHOBAHUEM

3.3. CUNbHOW KNCNOTON U CUNbHBIM OCHOBAHWEM

3.4. niobas conb

4 MonsipHas KOHLEeHTpaums pacTtsopa, cogepxauero 0,98r H2SO4 B 100 mn pacTeBopa pasHa:
4.1. 0,1 monb/n

4.1. 2 monb/n

4.3. 4 monb/n

4.4. 0,5 monb/n

4.5. 0,20 monb/n

5. lNMoHnXeHne fasneHnst HacbIWEHHOro napa pacTBoOpUTENs Hag pacTBOPOM MNPONOPLUMOHANbHO MONBbHOW Aone
pacTBOpE&HHOro BelecTsa".

MNpvBeaéHHOE BbipaxeHue npeacTtasnseT coboi

5.1. 3akoH lNecca

5.2. 3akoH Payns

5.3 .3akoH dapages

5.4. 3akoH Oma

5.5 npuHumn MNaynn

6. YKazatb, CKONbKO MOfekyn BoAbl 06pasyeTcst B peakumm:

Cu + HNO3 = Cu(NO3)2 + NO + H20:

6.1. 4

6.2. 3

6.3.5

6.4.6

6.5.8

7. B ypaBHeHUn peakumm

FeSO4 + KMnO4 + H2504 = Fe2(S04)3+ K2504 + MnSO4 + H20

KO3(PPULIMEHT Nepen CepHO KUCNOTOW paBeH:

7.1.8

7.2.5

7.3.4

7.4.3

7.5.2

8. Xummnyeckas peakums B pacTBOpe BO3MOXHA MeXAy CneaylMmn BelwecTsamu:

8.1. CaCO3 + H2S04

8.2. KMnO4+H2CO3

8.3. KNO3 + CH3COOH

8.4. H2S + Na2S04

9. Kucnas conb MoXeT BbITb NOMyYeHa B peakumu:

9.1. NaOH (HepocTtaTok) + H3PO4

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaTok)

9.4. FeSO4 + KOH(136b1TOK)
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9.5. Ca(OH)2 + HNO3

10. OTMeTbTe NpaBubHbIA OTBET

BeuwecTsa, B BOOHbIX pacTBopax Kotopbix pactesopsietcs Al(OH)3:

10.1. KOH, H2S504

10.2. NaOH, NaCl

10.3. NaNO3, KCI

10.4. H2S04, K2504

11. HassaHue coegnHeHus Cu(H2AsO4)2 no mexayHapooHON HOMEHKNATYpE:

11.1. Qurnopoapcenat meam (1)

11.2. OurngpokcoapceHat meaum (I1)

11.3. OurnopoapceHat meau (1)

11.4. Ournopoapcennt meam (1)

12. B Monekyne HeKOTOPOA KUCNOW CONMU COLEPXUTCS aTOM BOLOPOLA, CMOCOOHBIN K 3aMelleHnto Ha Metann. Mpu
3ameleHnmn obpasyetcs goocpat kanbumns Ca3(P0O4)2. HaseaHue ncxonHoi conu:

12.1. N'mppokcopocdpaTt KanbLms

12.2. durnapokcodocar kanbums

12.3. N'mapodhocchuTt kanbums

12.4. 'mppodpocdpat kanbuus

13. Mpw npoTekaHun Toka Yepes NocnenoBartenbHO BKNOYEHHbIE anekTponusepsbl ¢ pacteopamn AgNO3 n CuSO4 s
NepBOM anekTponuaepe Bolgenunock 1,118r metannmyeckoro cepebpa. Macca Menw, BbIOENVBLIEACS 32 3TO Xe BPEMS
BO BTOPOM 3/1eKTpOnu3epe, pasHa:

13.1.0,331r

13.2.0,662 1

13.3.0,438r

13.4.0,536 1

13.5.0,213r

14. SnekTponus sBogHoro pacteopa NiSO4 nposoguncs B TedeHne 1 yaca npu cune toka 2 A. Macca Hukens, kotopas
BblOeNnunach Ha kaToge, pasHa

14.1.22r

142.44r

143.6,8r

144.8,7r

145.0,5r

15. Mpw anekTponvae BOAHOIO pacTeopa C MHEPTHLIMK aneKkTpodaMu noHbl Zn2+, Ni2+, Mg2+, Cd2+, Ag+ BbloenstoTcs
13 pacTteopa B cneaylowem nopaake:

15.1. Ag+, Ni2+, Cd2+, Zn2+, Mg2+

15.2. Ni2+, Mg2+, Cd2+, Zn2+, Ag+

15.3. Mg2+, Zn2+, Cd2+, Ni2+, Ag+

15.4. Cd2+, Ni2+, Ag+, Zn2+, Mg2+

15.5. Zn2+, Mg2+, Cd2+, Ni2+, Ag+

16. Ing npOTEKTOPHOM 3alnThl XENe3HbIX N3AENA OT KOPPO3UnN B HENTPaNbHON BOOHOW Cpede MOXET NPUMEHATLCS:
16.1. kobanbT

16.2. onoBso

16.3. MmarHui

16.4. HuKenb

16.5. menb

17. CtanpaptHasa 9 C ranoBaHnyeckoro anemeHta Zn/ Zn(NO3)2 // AgNO3 / Ag paBHa:

17.1.1,56 B

17.2.0,80 B

17.3.70,78 B

17.4.0,65B

17.5.1,25B

18. MpoLeccoM, KOTOpbIA XapakTepnayeTcst HaubonblWUM BO3pacTaHUEM SHTPOMMUU, SBNSIETCS:

18.1. oxnaxpeHune

18.2. HarpeBaHue

18.3. ucnapeHve

18.4. koHOeHcauus

18.5. kpuctannusaums

19. LleHTpanbHbIli aTOM HAX0AWUTCS B COCTOSIHUM SP3-rubpmansanum B Monekyne

19.1. BeCI2
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19.2. CCl4
19.3. AICI3
19.4. BH3

20. YkaxunTte psn COeONHEHUIA, B MONIEKYNaxX KOTOPbIX peannayeTcs TONbKO MOHHAS CBA3b:
20.1. KBr, CH4, PCI5, BeH2

20.2. CO, Br2, LiCl, Na20

20.3. LiCl, KF, NaCl, KBr

20.4. HCI, NH3, NaBr, O2

20.5. Cu, H2, KF, NaCl

OkK3ameH

Bonpochbl k ak3ameHy:

1. OCHOBHbIE NMOHATMSA XMMUW: MOflb, MONSIPHAS Macca, 3KBMBANIEHT, MONSPHAs Macca aKBMBaNeHTa, oakTop
9KBWBANEHTHOCTMW.

2. OCHOBHbIE CTEXMOMETPUYECKME 3aKOHbI XUMUW: 32KOH SKBMBANEHTOB, 3aKOH NMOCTOSHCTBA COCTaBa, 3akoH Asoraapo,
3aKOH KpaTHbIX OTHOLWEHWA.

3. CoBpemeHHas Teopust CTpoeHns atoma. KopnyckynspHo-BONHOBbIE CBOMCTBA 91IEMEHTAPHbIX YacTuLl,. YpaBHeHve e
Bpoiins. MpuHumn HeonpepeneHHocTm Mein3eHbepra.

4. BonHoBas doyHkuus. YpasHeHue LLpeaunHrepa.

5. KBaHTOBbIE YMcna: rnaBHoe 1 opbutanbHOe. SHEPreTUYECKME YPOBHU 1 NOLYPOBHM.

6. KBaHTOBbIE YMCNA: MArHUTHOE U CMIMHOBOE. DHEPreTUYECKUE YPOBHM, MOLYPOBHY 1 opbuTanu.

7. ®OpMbI 3NEKTPOHHBIX opbutaneit: s-, p-, d- opbutanu.

8. MpWHLUMMNbI 3aN0NHEHNs1 aTOMHbIX opbuTanein aToMoB: NpuHUMN MNaynu, npaewno XyHaa, NPUHUMN MUHUMYMa SHEPT .
9. MakcumanbHas eMKOCTb SHEPreTM4eCcKUX NoaypoBHEN. DNeKTPOHHbIE (POPMY/ibl CTPOEHMS aTOMOB 3N1EMEHTOB.
padgonyeckoe n3obpaxeHne 3NeKTPOHHOrO CTPOEHNS aTOMOB.

10. MNeproamnyecknii 3aKoH (oopmynnpoBka) n nepuogudeckas cuctema .M. Mengeneesa. CTpykTypa Nneprmoanyeckon
Tabnmupbl.

11. MNepnoonMYHOCTb M3MEHEHUNSI CBOWCTB 3/1IEMEHTOB.

12. Tunbl xumMmyeckor cBs3n. OCHOBHbIE MONOXEHUS METOLA BaNEHTHbIX CBASEW.

13. KoBaneHTHas HenonspHas xummyeckas CBa3b.

14. KoBaneHTHas nonspHas XmMnyeckas csa3sb.

15. MoHHas xuMuyeckas cea3b. BonoponHas cBssb.

16. Cnocobbl NnepekpbIBaHNS 3NEKTPOHHBIX 0ON1aK0oB: G-CBS3U U TT-CBSA3M.

17. Tnbpuansaums atoMHbIx opbutaneit. Tunbl rmbpuamsauum opbutanei n NPOCTPAHCTBEHHOE CTPOEHVE MONEKYI.

18. MeTton monekynsipHbix opbutanein (MO TIKAQO). OcHoBHble nonoxeHunst metoga MO JTKAO.

19. MNocTpoeHne SHEPreTMYECKUX anarpamm MONIEKYN 1 ONpeaeneHne KpaTHOCTH (Mopsaka) CBA3u B COOTBETCTBUM C
metonom MO JIKAO.

20. Xumunyeckas TepmogmHammka. TepmognHammyeckme yHKUMK. MepBbli 3aKOH TepMOaMHAMUKN. BHYTpPEHHSS aHeprus
CUCTEMbBI. DHTaNbNUS.

21. 3akoH Necca n cnencteme U3 Hero. PacyeT n3aMeHeHns sHTanbnun peakummn. 9K30TepPMUYECKNe 1 SHO0TepMMYECcKme
peakuuun. 9HTanbnus obpasoBaHNs BElWeCcTBa.

22. BTopow 3aKoH TepMOAMHaMUKK. SHTponns. PacyeT nameHeHus sHTponun peakumu. MNoctynat MNnaHka.

23. SHeprus N'bbca 1 eé naMeHeHMe B xoae peakumun. YCnosme caMmonpon3BoibHOro NPOTEKaHMS XMMUYECKUX PeakLmiA.
Cnocobbl pacyeTa aHeprum Mmbbca. SHeprusi M'mbbca 0bpasoBaHNs BeLECTB.

24. Xumunyeckas knHetmka. 3agaqm XuMmM4eckor KUHeTUKU. CKOpOCTb XMMMNYECKOW peakLmn.

25. 3aBNCUMOCTb CKOPOCTM XUMUYECKOIW peakumm OT KOHLEHTPaLmMm u oT TemnepaTypbl. KuHeTnyeckoe ypaBHeHMe.
KoHcTaHTa ckopocTu peakumu.

26. Xumnyeckoe paBHoBecure. KoHcTaHTa paBHoBecusi. CMelleHne xmmMmnyeckoro pasHoecus. MpuHuun Jle-LWaTenbe.
27. Cnocobbl BblpaXXeHNs1 KOHLEeHTpaLuy pacTBOPOB.

28. KonnuratumeHble CBOMCTBa pacTBOpoB. 3akoHbl Payns. Ocmoc. 3akoH BaHT-INodhda.

29. BoooponHbii nokasarens (pH).

30. M'maponuna coneii. PasnnyHble npuMepbl rnaponmaa: ruaponma conei, o6pasoBaHHbIX cnabbiM OCHOBAHMEM U CUbHOM
KUCNOTOM, cnaboi KNCNoTol 1 CMNbHLIM OCHOBaHMEM, cnaboi KucnoTtoi 1 cnabbiM ocHoBaHneM. KOHCTaHTa 1 cTeneHb
rmoponusa.

31. OkucnutenbHO-BOCCTaHOBUTENbHbIE peakuun. CTeneHb okucneHms. Okucnntenm n BocctaHosutenn. Metog
3neKTpoHHoro 6anaHca.

32. Tunbl OKNCINTENBHO-BOCCTAHOBUTENBHBIX PEAKLMIA: MEXMONEKYNSPHbIE, BHYTPUMONEKYNAPHbIE, peakuun
CaMOOKNCNEHNSA-CaMOBOCCTAHOBEH NS (AMCNPONOPLMOHNPOBAHMS).

33. OnekTpoAaHble noTeHumanbl. MexaHnam BO3HVKHOBEHUS 9N1EKTPOAHOr0 NoTeHUMana Ha rpaHile MeTanni-pacTBop.
34. BogopoaHsblin anektpon. CtaHaapTHbIE 3NeKTPOAHbIE NOTeHUManbl. YpaBHeHne HepHcra.

35. Pan HanpsxxeHuid meTannos.

36. NanbBaHm4eckuni anemMeHT BonbTa.

37. lanbBaHu4eckunii anemMeHT Skobu-aHnans.
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38. KoHUeHTpaunOHHbIN ranbBaHnyeckuin anemeHT. 30C ranbBaHN4YeCKOro aneMeHTa.

39. Koppo3aust Mmetannos. Xummnyeckas 1 anekTpoxmMmyeckas Kopposus. Cxema aneKkTpoXmMMmM4eckorn Koppo3un.
Lenonsapusauns kucnopogHas u BOAOPOAHAas.

40. Koppo3aus npu KoHTakTe OByx MeTannoB. Koppoausi npn HepaBHOMEPHOW aspaumnu.

41. 3awwnTa MeTannoB oT KOPPO3nU. AHOLHbIE 1 KaTOAHbIE 3aLMTHbIE METANNYECKME NOKPLITUSA. MeTon NpoTeKTOpPOB.
NHrmbutopsl kopposuu.

42. DnekTponu3 pacnnasoB 3N1EeKTPONMTOB.

43. DnekTponu3 pacTBOPOB SNEKTPONNTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOLOM.

44. SnekTpoNnM3 pacTBOPOB 3NEKTPONNTOB C aKTUBHbIM (PaCTBOPMMbIM) 2aHOAOM.

45. 3akoHbl anekTponusa.

46. OCHOBHblE KNacChl HEOPraHMYeCKMX CoeanHeHnA. OKCuabl: KUCNOTHbIE, OCHOBHbIE, aM(POTEPHbIE, He3pasnnyHbIe.
HomeHknaTypa v cBocTBa OKC/O0B.

47. OcHOBaHMS: Knaccudpmkaums, HOMeHkKnaTypa 1 CBOMCTBa OCHOBaHMN. AMcpoTepHble ruapokcuabl. CTpyKTypHbIE
popMynbl OKCUOOB.

48. Knucnotbl: 6eckucnopogHble, kucnopoacoaepxawme. CBoictea KMCNOT.

49. Conu: OCHOBHbIE, KMCTble, CpeaHue (HopmanbHble). HomeHknaTtypa, cnocobbl nony4eHusi conei. Xummnyeckme
CBOICTBA Conen.

50. KomnnekcHble coeaMHEHUS,CTPOEHNE, Knaccudgukaums, HomeHknaTypa. CBOMCTBa KOMMNEKCHbIX COEANHEHWIA.
Junccoumauns KOMNNEKCHbIX COEANHEHWIA B paCTBOPaX.

CemecTp 2

TekyLUA KOHTPONb

1. JlabopaTtopHble paboTbi

Tembl 10, 11,12, 13, 14, 15, 16, 17

Tema 10. Coiicta s-anemeHToB MCX3.

Na6opatopHas paboTa "CsoiicTea s-MeTannnos"

Bonpocebl k 3awute nabopatopHoit paboThbl.

. Kakas cBs3b Mex oy XMMNUYECKON aKkTUBHOCTBIO LWENOYHbIX METANN0B U CTPOEHNEM UX aTOMOB?

. HazoBunTe Ccx0QHbIE U OTANYUTENBHBIE YEPTbI WENOYHbIX U WENOYHO3EMENbHBLIX METANIOB.

. Hatpwuia. Monyyenne n npumeHerne. CBocTBa rMAPOKCUAOB 1 coneit. [prumepbl Nx NOAYYEHNS U MPUMEHEHNS.
. Kanuia, nony4yenve, npumeHeHune. CBONCTBA rMAPOKCMAOB 1 CONEN, MpMUMEpbl X NONYYEHNS U MPUMEHEHNS.

. Kanbuwuia, nonyyeHune, npumeHeHme. CBOCTBA rMAPOKCUO0B U CONEl, NPUMEPbI UX MONYYEHUS U MPUMEHEHUSI.
. MarHuit, nonyyexune, npumerHeHne. CBONCTBA rMAPOKCUAOB 1 CONE, NPUMEPBI MX MNONTYYEHNS 1 NMPUMEHEHWS.
Tema 11. Ceoiicta p-anemeHToB IlI-V noboyHbix nogrpynn NMCX3.

NabopartopHas paboTta "CBoicTea p-anemeHToB V rpynnbl”

Bonpocsl k 3awute nabopatopHoit paboThbl.

1. Azot. Obwas xapaktepuctuka. HaxoxaeHve B npupoge. MNonyyeHue.

2. dusunyeckue n xumnyeckme ceorictea. CTeneHn okMcneHus asora.

3. Xummnyeckas CBS3b B MOMEKyne a3oTa, MPUYMHbI XMMWYECKOW MHEPTHOCTU a3oTa.

4. KucnopogHble coeanHeHns asoTa.

5 AsoTtnctas Kkucnota, ee OKMCIUTENbHbIE N BOCCTAaHOBUTENbHbIE CBONCTBA.

6. Hutputbl, x nony4yeHne n CBONCTBA.

7. A30THas kmcnoTa. XmMmnyeckas cBasb 1 cTpoeHne. OKMcnnTenbHble CBOMCTBA a30THOW KMCNOThI

8. Hutpartbl, nx nony4yeHne n cBOMNCTBA.

9. ®ocdpop. Oblwasn xapakTepnucTnka afieMeHTa.

10. docgpopHasa kucnota U ee CBOMCTBA.

11. Conu pocdopHbIX KUCNOT, PACTBOPMMOCTb U FMAPONN3YEMOCTb.

Tema 12. Ceoiictea p-anemeHToB VI-VIII nob6ouHbix nogrpynn MCX3

NabopatopHas paboTa "CeoiicTBa coeaMHEHWA cepbl”

Bonpocsbl k 3awute nabopatopHoit paboTbl

1. Cepa. Obwas xapakTepucTika. HaxoxaeHue B npupoge u nonyyeHne. druamnyeckne CBOMCTBa cepbl. ANNOTPONUS
cepbl. Xumumyeckme cBorictea cepbl. CTeNeHn OKMCneHus.

2. CoenmHeHus cepbl ¢ BogoponoM. Ceposonopon. Metoabl ero nony4eHms n ceoinctaa. Cynbdounabl.

3. KucnopogHbie coenmHeHuns cepbl. Okeug cepsl (1V). CepHucTtasg kucnota n ee conv (ruapocynbguTbl U CyNnbgUTbI).
4. KncnotHble, BOCCTAHOBUTENbHbBIE U OKUCIUTENbHbIE CBONCTBA CEPHUCTON KACNOTHI.

5. TnocepHncTas kmcnota, Tmocynbarhbl.

6. Okewnp cepsbl (VI), ero nonyveHne u ceorictea. CepHas kucnota. Ee cBocTBa, CTPOEHUE MONEKYbI.

7. Conu cepHol KMcnoThl (rmapocynbgarhbl, cynbdaThbl).

Tema 13. CeoiicTBa 91€MEHTOB NOATPYNMNbl XpoMa.

Na6opatopHas paboTta "XpoM 1 ero coegnHeHUs"

Bonpocsbl k 3awute nabopatopHoit paboTbl
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1. Ob6lwas xapakTeprcTiKa 3NEMEHTOB NOLMPYNMbl XPOMa. DNEKTPOHHBIE KOHCUIypaLMm aToMOB XpoMa, MonmbaeHa,
Bonbgopama. Kakme cTeneHn OKNCNeHUs MPOSIBASIOT STY SNIEMEHTbI B COEANHEHNSAX?

2. HaxoxneHve Xpoma B npupone n Metonbl NPOMbIWLIEHHOro Nony4eHns ero n3 pya. Vicnonb3oBaHne MeTanIn4eckoro
Xpoma u ero cnnasoB B TeXHUKE.

3. dursnyeckne n xMMn4eckmne CBOKCTBAa XpoMa (OTHOWEHME K KUCNopOoay, ranoreHam, yrnepoay, asoty, goocdopy, Bo4eE,
wenoyam, KACnoTam).

4. Okcuabl U rMapoKCHabl XpOMa, UX MPON3BOLHbIE.

5. CsoiicTea coeanHeHuin xpoma (l1).

6. AMgboTepHble cBOMCTBA okcuaa u rugpokcuna xpoma ().

7. BocctaHoB/TENbHBIE CBOVCTBA COEANHEHNI TPEXBANEHTHOMO XpoMa.

8. XpomoBas 1 onxpoMoBas KMCNoTbl, XPOMOBbIA aHrMapua,. XpoMartbl U AuxXpomarThbl.

9. OkncnutenbHbIe CBOWCTBA coeanHeHuin xpoma (VI).

Tema 14. CeoiicTBa 91€MEHTOB NOArPYNNbl MapraHua.

NabopatopHas paboTa "MapraHeu 1 ero coeanHeHns"

Bonpocsbl k 3awute nabopatopHoit paboTbl

1. Obwas xapakTepucTka aneMeHToB NoArpynnbl MapraHua.

2. Ha npumepe mapraHua v xnopa nokasartb, KakoBO CXOACTBO M pasnnyne B CTPOEHWM aTOMOB 1 CBOMCTBAX SNEMEHTOB
rnaBHON 1 NOBOYHON NOArPYNM CEAbMOW rpynMbl NEPUOLNYECKON CUCTEMBI.

3. MNonyyeHune mapraHua n3 pya, UICNONb30BaHNE B TEXHUKE.

4. XviMnyeckme CBOMCTBA MapraHua: OTHOLWEHWE K KUCNopoay, BOAE, HEMETaNNaM-OKUCIUTENSM, KUCNOTaM, LWeno4vam.
5. Kakne cteneHn okMcneHust MOXeT NposiBNsTb MapraHew, B CBONX coeanHeHnsx? Kak n3MeHsoTCs OCHOBHbIE 1
KMCNOTHbIE CBOWCTBA B PsOy OKCUAOB U rMAPOKCUAO0B MapraHua no Mepe yBennuyeHns ero CTeneHn oKMcneHuns?
6. CoenmHenus mapraxua (ll), ux nony4eHue, ceoinctea. Hanucartb ypaBHeHne peakuum, xapaktepuayollee
BOCCTaHOBUTENbHbIE CBOWCTBA MapraHua (l1).

7. lNonyyeHuwe v ceocTBa OKCUAO0B U rmapokcuaos maprarua (IV). Hannwute ypasHeHns peakumi, B KOTOPbIX
coeanHeHns mapraHua (1V) nposiBnsitoT: a) okMcnmTenbHble, 6) BOCCTaHOBUTENbHbIE CBOMCTBA.

8. MaHraHarbl: nony4yeHvne, OKMCNUTENbHbIE U BOCCTAHOBUTENbHBIE CBOMCTRA.

9. Okewnpg maprarua (VII), mapraHuoBas kmcnoTta, nepmaHraHarbl.

10. HanmwmnTe ypaBHEeHWS peakunii XapakTepusyowmne oKUCANTENbHbIE CBOWCTBA NEPMaHraHaToB B KMCIOW,
HEeNTpanbHOW 1 WeNo4YHON cpenax.

Tema 15. CBoiicTBa 9NEMEHTOB NOArpynmbl Xenesa.

NabopatopHas paboTa "CBoiiCTBa 3N1EMEHTOB NOArPYNbl Xenesa"

Bonpochl k 3awmTe nabopatopHoii paboTbl.

1. ObLwas xapakTepucTka aNeMeHTOB NoArpynnbl Xenesa. HaxoxaeHue B npupoae.

2. MNonyyeHune xenesa ns pyn, UICNONb30BaAHME B TEXHUKE.

3. XvMuyeckune CBOMCTBA Xenesa, kobanbTa, HUKENs: OTHOWEHWE K KUCNOopOoay, BOAE, HEMETaNNaM-OKUCTIUTENSIM,
K1cnoTam, wenodam.

4. Kakme cTeneHn oKMCNEHNs MOTyT NPOSIBNSATL Xene3o0, KobanbT, HUKENS B CBOUX COEAMHEHNAX?

5. Kak n3MeHs0TCA OCHOBHbIE U KUCNOTHbIE CBOMCTBA B PSAAY OKCUOOB M T’MAPOKCUAOB Xenesa no Mepe yBeNUYeHuns ero
CTeneHn oKncneHna?

6. MonyyeHne 1 cBONCTBA OKCMIOB Xenesa, kobanbTa, HUkens. Hanmcatb ypaBHEHNS COOTBETCTBYIOLLMX PEAKLIMIA.
7. MonyyeHue 1 cBOMCTBA r'MAPOKCUIOB Xenesa, kobanbTta, HUkensi. Hanmcatb ypaBHEHNSI COOTBETCTBYIOLWMX PEAKLINIA.
Tema 16. CBoiicTBa 31EMEHTOB MNOArPYNnbl MEAMU.

NabopatopHas paboTa "CeoiicTBa MeTanIoB noarpynrsl Mmegun"

Bonpochl k 3awmTe nabopatopHoii paboTbl.

1. Hanuwwnte anekTpoHHble popMynbl Meau, cepebpa, 3onoTa.

2. Daiite 0buyto xapakTepUCTMKy d-aneMeHTOB NEPBO FPynMbl HA OCHOBE 3NEKTPOHHOIO CTPOEHNS UX aTOMOB. YeM
06 bsicHsIeTCSs aghdpekT ?rnpoBana? anekTpoHa sl 3TMX 9NEMEHTOB?

3. Kak cornacoBaTb cnocobHOCTb aTOMOB d-3/1EMEHTOB NEPBOWA rPYNMbl NPOSIBNSTb BAEHTHOCTb BbIWWE €ANHULLBI C
SNEKTPOHHOW CTPYKTYPOI 3TUX aTOMOB?

4. CpaBHWTE CTPOEHMNE U paamyCbl aTOMOB d- 1 S-3/1EMEHTOB NEPBO rPynMbl, HAXOAAWMNXCSA B OOHOM NEPUOAE.
Ob6BACHWTE NPUYMHY PaA3NUYKS B CBONCTBAX 9NEMEHTOB LIe3ns 1 30/10Ta.

5. Kakyto cTeneHb oKMCNeHusl NPosIBASIIOT B COeAUHEHMSIX Melb, cepebpo 1 30n010? Kakasi cTeneHb OKMCNeHus!
Haubonee xapakTepHa Ans KaXA0ro n3 Hux?

Tema 17. CeoiicTBa 91€MEHTOB NOATPYMMbl LMHKA.

Na6opatopHas paboTta "CsoiicTBa METaNNoB NOArPYnbl LMHKA".

Bonpocebl k 3awute nabopatopHoit paboThbl.

1. [aiite oblwyto xapakTepucTrky d-aneMeHTOB BTOPOW rpynnbl NEPUOANYECKON CMCTEMbI. B ueM nposisnsetcs
YCTOMYMBOCTb 9NEKTPOHHON KoHpurypauum (n-1)d10 B aTomax aTnx anemMeHTos?

2. YeM MOXHO 00 BSACHUTD, YTO S- 1 d-3NeMEHTbI BTOPOI rPynbl HAMHOrO 61rXe Mexy coboli Mo CBOMCTBAaM, YEM
9NEMEHTbI NepBOM rpynnbi?

3. Kakoe MecTo B psagy HanpsxeHuin 3aHumatot Zn, Cd, Hg? Kak a1o oTpaxaeTtcs Ha ux peakumsx ¢ kucnoramm?
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4. MoxeT nu KafMuWii BBITECHATb LUMHK U PTYTb U3 PACTBOPOB UX CONEin?

5. XMmnyeckun 4ncToii UMHK MEaNEeHHO pacTBoOpsAETCA B pa36aBﬂeHHbIX cepH0|7| M CONSAHOM KMcnoTax. I'queMy
WHTEHCUBHOCTb B3aUMOLENCTBUS C KMCNOTaMun PE3KO0 BO3pacTaeT, eCiin KOCHYTbCA MeTaina MeLHOW ﬂpOBOJ'IOKOI‘/'I mnnn
nobaenTb B PacTBOpP KMCNOTbl COJb meaun?

6. [10 Kakux NpoayKTOB MOXET BOCCTaHaBMBaTb Zn a30THYIO KACIOTY No Mepe ee pasbasneHns? Hanuwute ypaBHeHUS!
9TUX peakumi.

7. YKaxuTe BO3MOXHble MPOAYKTbl BOCCTAHOBIEHNSI CEPHOIA KMCNOThI LIMHKOM U HanuwnTe ypaBHEHNS1 COOTBETCTBYOLWMNX
peakuuia.

8. Hanmwwurte kayectBeHHbIE peakumm Ha COeaNHEeHNS LUMHKa.

2. NMucbmeHHas paborta

Tembl 10, 11,12, 13, 14, 15,16, 17

MprMepbl 3a0aHniA NS TMCbMEHHOW PaboThl.

1. CocTaBbTe ypaBHEHMs peakLnii, C MOMOLLbIO KOTOPbIX MOXHO OCYLIECTBUTb HXE NPuBeAEHHbIe NpeBpaLleHus.
Peakuun noHHOro obMeHa 3anuiumTe B MONEKYNSPHOM U MOHHO-MONEKYnsipHoi coopme. ns
OKWCNNTENbHO-BOCCTAHOBUTENbHBIX PeaKLIMil COCTaBbTE SNEKTPOHHbIE YPpaBHEHNS MPOLIECCOB OKUCNEHUS U
BOCCTaHOBNEHUS], yKaXUTe OKMCAMTENb U BOCCTAHOBUTENb, Noadepute KoadpuLMEHTb METOA0M 3NeKTPOHHOro
b6anaHca.

1.1. Fe - FeO — FeS0O4 — Fe(OH)2 — Fe(OH)3

1.2. Zn — ZnS0O4 — Na2[Zn(OH)4] — ZnCI2 — ZnS

1.3. Fe(OH)3 — FeOH(NO3)2 — Fe(NO3)3 — Fe203 — Fe2(S04)3

1.4. Al - Al2(S04)3 — Al(OH)3 — Na[Al(OH)4] — AICI3

1.5. Cu — Cu(NO3)2 — CuO — CuCI2 — Cu(OH)2

1.6. N205 — HNO3 — Cu(NO3)2 — Cu(OH)2 — CuO

1.7.C - CO —» CO2 —» CaCO03 — Ca(HCO3)2

1.8. Cr — CrCl2 — Cr(OH)2 — Cr(OH)3 — Cr(NO3)3

1.9. Cr — CrCI3 — Cr(OH)3 — Na3[Cr(OH)6] — Na2CrO4

1.10. NaCl — Na,CO; - NaHCO; — NaCl — NaOH

YKaxute Ha3BaHNS UCXOOHbIX BEWECTB M NPOAYKTOB peakLii.

2. B antomotepmunyeckom npouecce us okcuaa xenesa (ll1) maccoii 32 r obpasoBanock xeneso maccor 20 T.
Paccuntaiite npakTU4ecKuii BbIXOA Xenesa B NpoLeHTax OT TEOPETMYECKOrO.

3. OaHy 13 OBYX 0AMHAKOBbIX Nopuwmii ruapokapboHata Hatpus NaHCOS3 npokanunu, a 3atem obe nopumm pasnensHo
obpaboTany n36bITKOM XNOPOBOAOPOLHOI KMCNOThI. B kakom cnyyae 1 BO CKoNbko pa3 o6bem rasa, obpasosasluerocs
npu LeicTBUmn KMCNoTol, 6onblie?

4. HanuwunTe ypaBHEHNS peakLunii, MO3BONSIOWMX OCYLIECTBUTL CeayloWwme NpeBpalleHmns:

S02 — Na2S03 — NaHSO3 — Na2S03 — Na2S04

5. Hanmwute ypaBHeHNS peakumii, NO3BONASIOWNX OCYLLECTBUTL Cneayoume npespalleHns:

Mg —» MgS0O4 — Mg(NO3)2 — MgO — (CH3COO)2Mg

6. CocTaBbTe ypaBHEHUS XMMNYECKUX peakLMii, MO3BONSOWMNX OCYILECTBUTL Clieayolmne nNpeBpaleHns:
P — P205 — H3PO4 — Ca3(P0O4)2 — H3PO4

7. Hanmwute ypaBHEHNS peakumii, MO3BONSIOWNX OCYLECTBUTL Cneayolme npespalleHuns.

Na20 — NaOH — Na2C03 — NaHCO3 — CO2

YkaxuTe Ha3BaHUSA UCXOOHbIX BEWECTB U NPOAYKTOB peakLnii.

8. MpuBennTe NpuMepbl 06pasoBaHUsSt Conu: a) U3 ABYX NPOCThLIX BELLECTB;

6) 13 OBYX CNOXHbIX BEWECTB; B) M3 MPOCTOr0 U CNOXHOIo BelecTsa.

9. Onpegnennte, Kakyto Maccy bocgopa Hafo cxedb Afs nonyvyeHms okemaa pocdoopa (V) maccoin 7,1 r.

10. B n36bITKE CONSIHOIA KMCNOThI PACTBOPUAN MarHuii Maccol 6 r u LUMHK Maccoii 6,5 r. Onpenenute, Kakoin 06 bem
BOLOPOAA, N3MEPEHHbIN NPU HOPManbHbIX YCNOBUSIX, BbIOENNTCS NPU 3TOM.

11. OnpenennTe, kKakas Macca xnopuaa aMmmMoHus obpasyeTcs npu B3avMO4eNCTBUM XNOpPoBOLOpOAa Maccoi 7,3 1 ¢
aMMumakom maccom 5,1 r.

Kakoi1 ras octaHeTcsl B u3bbiTke? Onpenennte Maccy nabbitka.

12. Onpegnenute, kakas Macca xnopuaa Hatpus obpasyetcsi npu obpaboTke 15 r kapboHaTta HaTpus, conepxaluero 15%
npumeceit, N36bITKOM CONSIHOM KUCNOThI.

13. CMecb xenesa, Meam 1 anoMuHmusa obpabotany KOHLEHTPUPOBAHHO a30THOM KMCNOTON Ha xonony. Kakve metannbl
pacTBOpUNUCH Npu 3TOM? HanuwmTe ypaBHEHNS XMMUYECKMX peakLni.

14. Cmecb okcupgos meau (I1) n xenesa (lll) maccoit 95,5 r BocctaHoBMAM BogopoaoM. [pn AeincTBrmM Ha NPOayKTbI
136bITKa XNOPOBOLOPOLHOMN KUCNOThI Bblgenunock 4,48 n Bogopona (H.y.). Onpenenvnte maccy Meau, obpasosaslueiics
npv BOCCTAHOB/IEHNN.

15. Mpwn B3anmopencTeum 6,0 r meTanna c Bogon solgenunoch 3,36 1 Bogopoaa (H.y.). OnpenennTe aT0T MeTann, ecim oH
B CBOMX COEANHEHWSX OBYXBaNEHTEH.

3. TectupoBaHue
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Tembl 10, 11,12, 13, 14, 15,16, 17

[MpuMepbl TeCTOBbIX 3a0aHW

1. B pany monekyn HCI - HBr - HI nonspHOCTb KOBaneHTHOW CBSA3M
1. ycunueaertcs;

2. yMeHbLlaeTcs;

3. CHavana ycunveaeTcs, 3aTeM yMeHbluaeTcs;

4. ocTaeTcs NpakTU4eCcKn HEN3MEHHON.

2. OcHOBHas npuyMHa TOro, 4TO TeMneparypa KUneHns Bogpl Bolle, YeM TeMnepaTypbl KUNeHUs cepoBoaopoaa,
Tennyposogopoga:

. MEHbLWWIA paguyc atoma Kmcnopoaa;

. oTcyTCcTBME d-opbuTanei y atoma KMcnopona;

. Hanyne CUNbHbIX BOOOPOAHbBIX CBA3EN MEXAY MOMeKynamu Boapl;
. MeHbLIas MonekynapHas Macca BoApl.

. loHHyt0 KpucTannnyeckyto peleTky nmeet

. oTOpUA HATPUS;

BOAA;

. cepebpo;

6pom.

. MonekynspHyto KpUcTanimyeckyto peweTky nmeet

. aNIIOMUHNIA;

. okemg cepol (1V);

. Xnopua Kanus;

. rpadouT.

. Kpucrannnyeckas pewetka anmasa

. NOHHag;

. aTOMHas;

. MonekynapHas;

. MeTannuyeckas.

. HeeepHoe ytBepxaeHve:

. BOOOPO[ HE UMeeT 3anaxa;

. BOOOPOS XOPOLWO pacTBOPUM B BOAE;

. BOOOPOS nerye Bo3ayxa;

. BO#OpoA - 6ecLBETHbIN ras.

. Xapaktep okcugos B pagy MnO - Mn203 - MnO2 - MnO3 - Mn207 n3meHseTcs
. OT KMCJIOTHOrO K OCHOBHOMY;

. OT OCHOBHOIO K aM(poTepHOMY;

. OT OCHOBHOrO K KUCNOTHOMY;

. BCE OKCUAbl UMEIOT NPUMEPHO OAMNHAKOBbIE CBONCTBA.

. MpynynHa Toro, 4TO anNtOMUHKIA HE NOABEPraeTcs KOPPO3UK:

. XIMWYECKN ManoakTUBEH;

. NaccuBMpyeTCs B KOHUEHTpMpoBaHHbix H2SO4 n HNOS;

. B3aMMOOenCcTByeT CO Lenoyamu;

. MOKPbIT 3ALWNTHON OKCUOHOWN NIEHKOMN.

. BewecTB0, He B3aumoaencTaytolee ¢ okecuaom doccpopa (V):
. okemg yrnepoga (I1V);

. OKCUA Kanbums;

. TMppokcuna Kanus;

. BoAa.

10. Booopof B NPOMBILWAEHHOCTY NOYYaloT CNenyowmM cnocobom:
1. neincTeBmMeM KUCNOT Ha aKkTMBHble MeTansbl;

2. pasgeneHuem Bo3ayxa;

3. KOHBEpCUEn MeTaHa;

4. neperoHKom HedTH.

11. 1nsa ocywkn ammMmaka ero Hago nNponycTuTb Yepes

1. P205;

2. H2S04 koHu.;

3. NaOH,;

4. CuSO4.

PerncrtpaumoHHbiin Homep 1029178619
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12. KayecTBeHHbI cocTas xnopuna xenesa (lll) MOXHO ycTaHOBUTb, NCNONb3Yya ABa pacTBopa, coaepxawme
COOTBETCTBEHHO UOHBI

1. CNS- n Ag+;

2. OH- n Ba2+;

3. CNS- n Ba2+;

4. OH- n H+.

13. CoctaB conun (NH4)2S04 MOXHO yCTaHOBUTb, NCNONb3Yy4 ABa pacTeopa, cogepXalne COOTBETCTBEHHO MOHbI
1. OH- n Ba2+;

2. OH- n H+;

3. Cl- n Cu2+;

4. CO32- n Ba2+.

14. Peakuus, sBnsitowascs Ka4ecTBeHHon Ha noH SO42-:

1. SO8 + Ca(OH)2 = CaS0O4 + H20;

2. CuSO4 + Ni = NiSO4 + Cu;

3. Na2S04 + BaCl2 = BaSO4 + 2NaCl;

4. 3Na2S04 + 2AI(OH)3 = AI2(S0O4)3 + 6NaOH.

15. Psig, B KOTOPOM BCe BelecTsa npu fobaeneHun Boabl 06pasyoT Wenoyu:

1. Na20, Li, CaO, K;

2. Fe2083, Li, Ca0, Na;

3. Al203, CO2, Li, Fe203;

4. Ca0, Na20, Al203, Ca.

16. Psag, B KOTOPOM Kaxgoe 13 BelecTs pearmpyet ¢ okcugom cepbl (1Y):

1. H20, SO3, NaCl;

2. H20, 02, Ca0;

3. Na20, SiO2, H3PO4;

4. H20, CaO, HCI.

17. P, B KOTOPOM Kax bl N3 METANNOB pearmpyet ¢ pa3baBneHHOW CepHOM KUCNOTON:

1. Na, Ag, Ba;

2. K, Ca, Ni;

3. Mg, Al, Pt;

4. Pb, Cr, Cu.

18. P, B KOTOPOM KaXoe 13 BELWECTB B3aUMOLENCTByeT ¢ okcuaom yrnepoga (1V):

1. Ca0, P205;

2. HCI, Ca0;

3. NaCl, CaO;

4. Na20, NaOH.

19. Psifi, B KOTOPOM Kaxoe U3 BeWeCcTB BCTynaeT B peakumio C BOAHbIM PacTBOPOM kapboHaTta HaTpus:
1. HNOS, CO2;

2. NaCl, CaCOs;

3. CO2, NaOH;

4. 02, Ba(NO3)2.

20. Pagn, B KOTOPOM KaX bl U3 OKCUO0B NPUrodeH Ansl UCMONb30BaHNS B KaYECTBE OCyWMTENS (MOrnoTUTeNns Boabl):
1. CuO, P205;

2. BaO, Cu0;

3. P205, BaO;

4. Fe304, P205.

21. Psif, B KOTOPOM KaX40€e U3 BELLECTB MOXHO MCMONb30BaTh A5 NMONYy4YEeHUs K1cnopoaa nabopaTopHbIiM CnocobomM:
1. KMnO4, H2S04, NaCl;

2. NaNOg3, Ba(OH)2, Al20g;

3. HgO, Ba(OH)2, NaNO3;

4. KMnO4, H202, KCIO3.

22. Kucnota, KoTopyto HENb3si XpaHUTb HU B 00bIYHOI NOCyAe, HX B MOCYAe U3 KBapLLeBOro cTekna:
1. HNOS;

2. H2SiO3;

3. HBr;

4. HF.

23. B Tpex npobuvpkax HaxoasTCs pacTBOPbI Xnopuaa kanus, bpoMuaa kanus n noguaa kanvsi. Peaktus, ¢ noMoLLbio
KOTOPOro MOXHO pacrno3HaTb BCE CONU:

1. H2S0O4;
PervcTpaunoHHbiii Homep 1029178619 SAEKTPOHHBH
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2. HCI;

3. AgNO3;

4. AgCl.

24. B Tpex npobupkax HaxooaTcs KOHLEHTPUPOBaHHbIe pacTBopbl kuenot: H2S04, HCI, HNOS. PeakTne, ¢ noMoLwbio
KOTOPOro MOXHO pacno3HaTb BCe KUCNOThI:

1. BaCl2;

2. MeTUNOBbIN OpPaHXeBbIN;

3. Zn;

4. AgNO3.

25. BelwecTtBa, B BOOHbIX pacTBopax Kotopbix pacteopsetcs Al(OH)3:

1. KOH, H2504;

2. NaOH, NaCl;

3. NaNO3, KCl;

4. H2504, K2S04.

Ok3ameH

Bonpochbl kK aKk3ameHy:

1. Bonopoa. CtpoeHne atoma. Misotonel Bogopoaa, nx ocobeHHoctu. CeolicTea Bogopoa. lMonyyeHne n npuMeHeHne
BOOOpOLA.

2. Xummsa sogopona. OkucnmTenbHO-BOCCTaHOBUTENbHbIE CBOMCTBA Bogopoaa. [mapuabl. Knaccmgukaums ruapvnos u
MX CBOMCTBA.

3. Nepokcmabl. MNMepokena Bogopona. CTpoeHne Monekynbl 1 CBOMCTBA. [1onyyeHne n npuMeHeHne nepokcuaa
BOOOpPOLA.

4. Bopa. CtpoeHune monekynbl. dusnyeckme csoictea. KNCNOTHO-OCHOBHbIE U OKUCAINTENBHO-BOCCTAHOBUTENbHbIE
CBOICTBA BOAbI.

5. Manorexbl. CTpoeHne atoMoB, MONEKYN 1 MPOCTbIX BewecTs. [possnseMble cTeneHn okucneHns. dusmdeckue un
XMMMWYECKNE CBONCTBA ranoreHoB 1 3aKOHOMEPHOCTN UX U3MEHEHUSI.

6. PacTBopmMOCTb ranoreHoB B BOAE U OpraHnyeckmx pactsoputensx. Baanmonencrene ranoreHoB ¢ BOOOM.
OxmcnntenbHble CBOWCTBA ranoreHos.

7. FanoreHoBonoponbl. CTpoeHve Monekyn. ®usndeckne n xummnyeckune ceorictea. OcobeHHOCTU (PTOPOBOAOPOAA.
MonyyeHne n NPUMEHEHNE CONSHOM KUCNOTbI.

8. OkcokncnoTbl xnopa. YCTOW4YMBOCTb, KUCNOTHBIE M OKUCANTENbHO-BOCCTAHOBUTENbHbIE cBOMCTBa. CBOMCTBA conen
OKCOKMCNOT Xnopa.

9. OKCOKMCNOTbI ranoreHoB. YCTONYMBOCTb 1 3aKOHOMEPHOCTY U3MEHEHUS KUCNOTHBIX U OKUCANTENbHBIX CBOWCTB B pagy
CI-Br-I.

10. OnemeHTbl VIA-rpynnel. CTpoeHne 1 CBONCTBA aTOMOB, NPOSIBSIEMble CTEMEHW OK1CneHus. [pocTbie BelwecTsa,
obpasyemble aneMeHTamm VI-rpynnbl, X omManyeckme n XMMmyeckme CBOMCTBA.

11. T'mapuabl anemeHToB VIA-rpynnbl. 3aKOHOMEPHOCTU M3MEHEHNS (OU3NYECKNX N XUMUYECKNX CBOWCTB.
"eomeTpuyeckoe CTpoeHne Monekyn. PacTtBoprMOCTb U CBONCTBA BOLHbIX PACTBOPOB (KUCNOTHbIE U
OKUCNNTENbHO-BOCCTAHOBUTESbHbIE).

12. Kucnopog v 03oH. HaxoxaeHve B npupoge, nonyvyeHvne. drusmyeckme n XMMmnyeckne CBONCTBa KMcnopona n 030Ha.
Knaccndomkaums okenaos No CTPOEHUIO U KUCAOTHO-OCHOBHBLIM CBOVCTBaM. bronormnyeckas n skonornyeckas ponb
Kucnopogna n 030Ha.

13. Cepa. HaxoxaeHve B npupone, nonyvyeHne n npuMeHeHne cepbl. usanyeckne n xumMm4eckue CBONCTBA.
MNpeBpaluieHns cepbl NpU HarpeBaHuu.

14. Okcuppl cepbl. [NonyyeHne n ceoiicTBa. Baaumopeicteme okcnaos cepbl ¢ Bonoi. CBoMCTBa CEPHUCTON U CepHON
kucnot. CynbcuThl, Cynbgoarhl.

15. Ceposognopoga. NMonyyeHune, ctpoeHne monekynbl. CBOMCTBa CEPOBOLOPOAHON BOAbl. Cynbdunabl METaNNO0B.
PacTtsopuMocTb cynbdunaos B Boge v kucnotax. lNonucynbcounibl.

16. Obwas xapakTepuctuka anemeHToB VIA-rpynnbl. CTpoeHne, onsnyeckne 1 XMMMYecKne CBOMNCTBa NPOCTbIX BELECTB.
CoenuHeHns anemeHToB VIA-rpynnbl ¢ BOOOPOAOM U KUCIOPOAOM.

17. BonoponHbie coemHeHns aneMeHToB VIA-rpynmnbl. 3aKOHOMEPHOCTb M3MEHEHUS (OUBUNYECKNX U XUMUYECKMX
CBOMCTB. YCTOMYMBOCTb 1 OCHOBHbIE CBOMCTBA. [[eOMeTprnyeckoe CTpOEHNE MONEKyYI.

18. AMmuak. lNonyyeHne, NnpuMeHeHne, Pn3nYeckme n XMMUYecKne cBoincTea. BoaHbie pactsopbl ammunaka. Conu
aMMOHNS. Maponn3 conein aMMOHUS.

19. Okcmapbl a3ota. CBoicTBa 1 ycTOMYMBOCTL. B3anmopericteue ¢ Bogo. ObpasoBaHve B aTMOCHPepe U aKonornyeckas
ponb okcmnaa asota(ll) n okcmaa azora(lV).

20. Kncnopoaconepxalume Kncnotbl a3ota. A30THas 1 asotmctas KUcnotbl. [lonyyeHne, npuMeHeHne n CBOMCTBa.
CsoiicTBa coner a3oTHOM 1 a30TUCTO KUCNOT.

21. docchop. Pmsnyeckme n xumudeckne ceonctea. Okenabl goocgopa. CTpoeHne n ceoricTea. Kucnoponconepxaime
KMcnoTbl doocgpopa u nx conun. docdoatHas bydoepHast cucrtema.

22. OpToghochopHas kucnota. lNMonyyeHme, npumeHeHne n ceorictea. CtpoeHne aHnoHa PO437?. Conn optohocdopHoi
KWUCNOTbI: PACTBOPUMOCTb 1 ruaponus. NpumeHeHne dhocaTos.
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23. Yrnepoa. MNonumopdpHbie Mmogndmkaumm. dusmyeckune n xmmmnyeckne ceonctea. Okcuabl yrnepona. HepreTnyeckas
Anarpamma monekynbsl CO. duaunyeckne n xummyeckune ceorictea CO n CO2.

24. Oxenp yrnepona (IV). Baaumopeiicteme CO2 ¢ Bofoit. YronbHas kucnota v ee conu. MpupooHble kKapboHaTb!.
KapboHaTtHast u runpokapboHatHas bydpepHble CUCTEMBI.

25. KpemHuin. Okenpg kpemuus (IV) n ero ceorictea. KpeMHueBble KUCNOThI 1 Ux conu. Cunukarens. ['Moponna cunukaros.
CwvnvkaTtbl B TpUpoae 1 MPOMbILWAEHHOCTH.

26. OnoBo n cauHel,. [NposBnseMble CTENEHN OKUCAEHNS N UX YCTONYNBOCTb. PUINYECKME N XMMUYECKNE CBONCTBA.
Okenabl 1 rnapoKcuapl, UX KUCAOTHO-OCHOBHbIE Y OKMCIMTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA. COonv 0noBa 1 CBMHLA.
dKonornyeckas ponb CoOeaMHEHN CBUHLA.

27. Bop. OcobeHHOCTM xmMuK 6opa. JmaroHanbHoe CX0ACTBO 6bopa 1 KpeMHus. Muapuabl, okeua n rugpokemasl bopa.
OnwncaHne KNCNOTHBIX CBONCTB BOPHOM KMCNOThI C MOMOLb0 Teopum Jbiomca.

28. AntommHuia. CtpoeHne atoma. duanyeckmne n xmmmyeckue ceorcTea. [NonyyeHne n npuMeHeHne anioMUHNSA N ero
cnnasoB. CBOICTBa okcuaa v rugpokcuaa antoMmHng. Antomotepmns. M'moponns conei antoMmHuS.

29. Metannbl |A rpynnel. HaxoxaeHue B npupoge. lNonydyeHne n npyuMeHeHne. SnekKTpoHHOE CTPOEHNE 1
3aKOHOMEPHOCTb N3MEHEHNS CBOMCTB aTOMOB (pasMep, sHeprus MoHU3auum, SNeKTpooTpuLaTenbHoCTb). dusnyeckme n
XuMmyeckue ceoncTea. [lonoxeHuve WenoYHbIX METanIoB B POy CTaHOAPTHbIX 3NeKTPOAHbIX MOTEHUMAN0B.

30. Hatpwii u kanuia. MNMony4eHne n nprMeHeHne. CBoOKCTBA rMAOPOKCUO0B U coneli. [pumepbl nx NonyYeHns n
NPYMEHEHUSI.

31. Metannsi lIA rpynnbl. OneKTpOHHOE CTPOEHME 1 CBOMCTBA aTOMOB (pa3mep, SHePrus MoHU3auuw,
9NeKTPOOTPMLATENbHOCTL). PU3NYecKme N XMMN4eckKne CBONCTBA.

32. CeolicTBa OKCMO0B, r’MAPOKCUOOB 1 coneit metannos IIA rpynnsl.

33. Obwas xapakTepucTrka nepexoaHbix MetannoB. CTpoeHne atoMoB. [posiBnsieMble CTENeHN OKUCIEHNS 1 UX
ycTonymBoCcTb. OKCMAbl U TMAPOKCUIbI (KNCNOTHO-OCHOBHbIE CBOVCTBA) KOMMNEKCHbIE COeANHEHNS NePeX0iHbIX
mMeTannos (npumepsb!).

34. Metannsl IV B rpynnbl. CTpoeHne atoMoB 1 NPOsiBNSiEMble CTENEHN OKUCNEeHNs. Pranydeckne n xmmm4yeckme CBorcTea
metannos. Okcuabl, rMapoKcuapl v Conw.

35. Metannsl VI B rpynnbl. CTpoeHne atoMoB. [posBnsemble CTENEHN OKUCIEHNS N UX YCTONYNBOCTb. Dusnyeckme un
XMMMYECKUE CBONCTBA.

36. Okcnabl 1 rMapoKcuabl METANNOB 6 rpynMbl: CPaBHUTENbHASA XapakTepUCTUKa KUCIIOTHO-OCHOBHbIX U
OKWUCNNTENbHO-BOCCTAHOBUTENbHBIX CBOMCTB OKCUAOB M rmapokcnaos metannos VI B rpynnsl.

37. XpoMm. CTpoeHue atoma, NposiBNsSieMble CTENEHN OKUCNEHUS U NX YCTONYMBOCTb. PU3MYECcKne n Xmmmyeckme
CBOWCTBA.

38. KncnoTtHO-OCHOBHbIE M OKMCAUTENIbHO-BOCCTAHOBMTENbHBIE CBONCTBA OKCMA0B M rMAPOKCMAO0B XpoM. ['magponns conei
xpoma. Komnnekcbl xpoma.

39. Okenabl 1 rnapokcuapl XpoMa: KUCNOTHO-OCHOBHbBIE M OKUCNIUTENIbHO-BOCCTAHOBUTENbHBLIE CBONCTBA.
Kucnopoacognepxalume KMCnoTbl XxpoMa 1 ux conu. PaBHoBecue Mexay XpoMaTt-1moHOM 1 AMXPOMaT-MoOHOM B pacTBOpe.
M3ononucoenmHeHns.

40. Metannb! VII B rpynnbl. CTpoeHme atoMoB. NMposBnsembie cTeneHn OKUCNEHUS U UX YCTOMYMBOCTb, donanydeckme un
XMMUYeckue CBONCTBA.

41. Okengpl n rngpokenapl metannos VIl B rpynnbl. VX ycTOR4MBOCTb, KUCNOTHO-OCHOBHbIE 1
OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA.

42. MapraHreu. CTpoeHue atomMa 1 NposiBNsSEMble CTENEHN OKUCNEHNS (NPUMEpPbl COeANHEHWI), (oU3nYeckne u
xummyeckue ceorctea. Okeuabl 1 rugpokcuasl. VX ycton4nBocTb, KUCNOTHO-OCHOBHbBIE U
OKUCNNTENbHO-BOCCTAHOBUTENbHbIE cBOMCTBA. KoMnnekcol mapraHua (l1).

43. Okeng mapranua(Vll) u mapraHuesast kucnota. Conv mapraHueBoit Kucnotol. VIx okucnntenbHble CBOMCTBA B
3aBMCUMOCTU OT pH cpenbl (Mpumepbl).

44. Xeneso, kobanbT 1 HUKenb. CTpoeHne aToMoB. [posiBNsieMble CTENEHN OKUCNEHNS U UX YCTONYMBOCTb. Dusmyeckne
1 xmmmyeckue caorictea. Okeuapl v rMapoKCHabl METANN0B B Pa3/IMYHbIX CTEMEHSX OKUCNEHUS, UX KUCNOTHO-OCHOBHbIE 1
OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA.

45. Xeneso. CTpoeHme atoMa 1 NPOSBASEMbIE CTEMEHN OKNCNEHUS. PU3NYECKNE N XMMMYECKME CBOCTBA. OKCuabl 1
rmpgpokcuabl xenesa. Conu xenesa (1) n xenesza(lll). F'moponua coneii. Komnnekcol xenesa. buonoruyeckas ponb
xenesa.

46. KoopAMHaUMOHHbIE COEIMHEHNS Xene3a, kobanbTa 1 Hukens. BnusHue koMnnekcoobpasoBaHns Ha YCTOMYMBOCTb
cTeneHun okncneHns +3 y kobanbTa 1 xenesa. CBoiCcTBa MOHA Xene3a B cocTase conv Mopa v rekcaumaHogeppara(ll)
kanus (Ha npumepe 0OMEHHbIX 1 OKMCNINTENIbHO-BOCCTAHOBUTENBHBIX PeaKLMiA).

47. Metannbl nogrpynnsl mean. CTpoeHNe atoMoB, MPOSBASEMbIE CTENEHN OKUCNEHNS, (PU3NYECKME N XUMUYECKNE
ceoiicTBa. Okemabl 1 ruppokemasl. CBoicTBa coneit Meam n cepebpa (pacTBOPMMOCTb, rnaponmna). KomnnekcHole
coeanHeHns metannos | B rpynnbl. rpynnbl.

48. Metannsl Il B rpynnbl. CTpoeHme atoMoB, NPOSIBNSIEMbIE CTEMEHN OKUCNEHNS, (PU3NYECKME N XMMUYECKUE CBONCTBA.
Okenbbl v rugpokenabl. Cony UMHKa, KaaMus U pTyTu, UX 0COBEHHOCTW. DKONormyeckas porb KaaMus U pTyTu.

49. bnaropoHble rasbl: xapakTepucTka Nno NoioXeHuto B nepuoamnyeckonn cucteme .M. MeHpeneesa, omanyeckme un
XMMMYECKUE CBOMNCTBA, MPUMEHEHNE.

50. Obwwme ceorictBa MeTannos. Cnocobbl Nony4yeHns MeTannos.

51. Okcmabl HemeTannos. KMCNOTHO-OCHOBHbIE CBOMCTBA. [ony4yeHne 1 npuMeHeHve (no gsa npuMepa OKCUA0B Kaxaoro
knacca).
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Lna ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOnNs LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 1

TeKyLLUiA KOHTPONb

Na6opatopHble B ayautopum, ocHalwéHHOM CooTBETCTRYOWMM 060pyaoBaHMeM, obyyatolmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 20
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NPaKkTVKe, yMeHWs 1 HaBbiKu No paboTe ¢
060pyoBaHVEM B COOTBETCTBYIOWEN NPeaMeTHON obnacTy.

MucbMeHHass  [OByvatowmecst nonyyatoT 3aaHne No OCBELWEHWIO ONpenenéHHbIX TEOPETUYECKINX
paboTta BOMPOCOB MW peleHmnio 3aaa4y. PaboTa BeiNoNHsSIeTCS NMCbMEHHO U caaéTtcs 2 18
npenonasatento. OLeHUBaOTCS BnafeHne matepuanom no teme paboThbl,
aHanuTuyeckne cnocobHOCTK, BnageHne MetToaamum, yMEHNS N HaBbIKW,
HeobxoauMble ONs BbINONHEHUS 3aAaHWA.

TecTnposaHue [TecTupoBaHue NPOXOAUT B MUCbMEHHOW DOPME UK C NCNONb30BaHUEM
KOMMbloTEPHbIX cpeacTs. Obyyatowmiics nonyyaeT onpenenéHHoe Konm4ecTso 3 12
TECTOBbIX 3a4aHW. Ha BbINONHEHVE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCUMOCTM OT KONMYecTBa 3a0aHuni. OLI,eHKa BbiCTaBNnsA€eTCsd B 3aBUCUMOCTU OT
npoueHTa npasunibHO BbIMONHEHHbIX 3a0aHun.

Ok3aMeH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBI. OK3aMeH 50
MPOBOAMTCS B YCTHOM MNM MMCbMEHHOW chopme no buneTtam, B KOTOPbIX
cofepxaTtcsl Bonpochkl (3aaaHust) no Bcem Temam kypca. Obyyatowemycst naércs
BpeMsi Ha noarotoeky. OLeHBaeTcs BNaaeHne MatepuasnoM, ero CUCTEMHOE
OoCBO€eHue, CnocobHOCTb NPUMEHATb HYXHble 3HAaHUA, HABbIKU U YMEHUA Mpun
aHanuae NPobneMHbIX CUTYaLIMIA N PELIEHUN NPAKTUYECKNX 3aLaHWIA.

CemecTtp 2
TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0byyatolmecs
pabothl NPOBOASAT y4ebHbIe 9KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 20
NPakTNKO-OPUEHTUPOBAHHbBIX TexHoNOrMiA. OLEHNBAKOTCS 3HAHWE MaTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKM Mo paboTe ¢
obopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

MucbMeHHass  [OByvatowmecst nonyyaroT 3aaHne Nno OCBELWEHWIO OnpenenéHHbIX TE0PEeTUYECKNX
pabota BOMPOCOB MW peleHmnio 3aaa4y. PaboTa BeiNonHsIeTCs NMCbMEHHO U caaéTtcs 2 18
npenonasatento. OLeHUBaOTCS BnafeHne matepuanom rno teme paboThbl,
aHanuTuyeckne cnocobHoOCTU, BnageHne MetToaamm, yMeH1sl U HaBbIKW,
HeobxoauMble ONs BbINONHEHUS 3aAaHWA.

TecTupoBaHue |TecTupoBaHUE NPOXOAUT B MMCbMEHHON DOPME UM C UCMONb30BAHNEM
KOMMbOTEPHbIX cpencTs. Obyvatowmiics nonyyaet onpenenéHHoe KONnM4ecTso
TECTOBbIX 3afaHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMMOCTHM OT KonnyecTsa 3ataHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYI0 NPOBEPKY OCBOEHUS OUCUMMINHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CNOCOBHOCTb MPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHannase NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHunii.
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7. MNepeyeHb OCHOBHOW U [ONONHUTENBHON Y4eOHOW nuTepaTypbl, HEO6XOAUMOW Al OCBOEHUS OUCLUMIUHDI
(mopyns)
7.1 OcHoBHas nuTeparypa:

1. FnvHka H.J1. Obwas xmmusi: y4ebHuk ons 6akanaspoBs, CTy4. HEXMM. crel. By30B / nog pefn. B.A. MNonkosa, A.B.
Babkoga. - 18-e nsga., nepepab. n gon.. - Mockea : KOpaiit, 2012. - 898 c. - (bakanasp). - bubnuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 2k3.)

2. AxmeToB, H. C. Obwas n HeopraHudeckas xumms. [9nekTpoHHblit pecypc] CI6. : JlaHb, 2014, 752 ¢. Pexxum goctyna:
http://e.lanbook.com/book/50684

3. KoposuH H. B. u gp. Obwas xmmus. Teopus n 3apaqn.[OnekTpoHHbiii pecypc] - CM6.:JlaHb, 2014. - 496 c.Pexum
noctyna: https://e.lanbook.com/reader/book/97169/#1

4. MBaHoB B. . OcHOBbI xuMuun: Y4ebHWK [OnekTpoHHbIn pecypc] / B.I'. MeaHos, O.H. Neea. - M.: KYPC: HML|
NHDPA-M, 2014. - 560 c. Pexum goctyna: http://znanium.com/bookread.php?book=421658

7.2. [lononHuTtenbHas nuTepartypa:

1. Axmetos H.C., Aaunsosa M.K., BagpiruHa J1./. JlabopaTopHble 1 ceMMHapPCKMe 3aHATUS Mo 0bLei U HeopraHUYecKoi
XMMUU. [OneKTpoHHbIN pecypc] M3a-8o JlaHb', 2014. - 368 ¢. Pexxum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=50685

2. MapTblHoBa T.B., CynoHuukas N.W., Areesa KO.C. HeopraHuyeckas xumusi: yiebruk - M.: HAL UH®PA-M, 2017. -
336 c. Pexum gocrtyna:

http://znanium.com/bookread2.php?book=648408

3. OnekTpoxmmus. MeTtoamnyeckue ykasaHus k naboparopHeiM pabotam/ Cunnens N.4., MaspwuH IM.B., Oenncosa T.P.,
XapuToHoBa E.A. - Hab. YenHbl: HYN KDY, 2016, 35 ¢. (200 aKk3. Ha Kady. XUMUK U 3KONOrnm)

4. Obwas n HeopraHuyeckas xumusi. CeolicTBa HemeTannoB. Metogmyeckme ykasaHus k nabopaTopHbiM paboTtam. /
Cunnenb W.4. - Hab. YenHbl: HYUN KDY, 2019, 24 c. (50 3k3. Ha Kadp. XMum 1 aKonorum)

5. ObLwas n HeopraHuyeckas XuMusi. ANeMeHTbl MOArPynn Xxpoma 1 MapraHua. Metoanyeckne ykasaHus K
nabopatopHbiM paboTtam. / Cunnenb N.4. - Hab. YenHbl: HYN KDY, 2019, 24 c. (50 ak3. Ha kad. XMrM 1 3KONOrK)

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

MeToauyeckne matepmansl no obuweli n HeopraHuyeckon xummn. Kadbenpa HeopraHunyeckoin xummmn MY -
http://www.inorg.chem.msu.ru/index_r.html

OcHoBbl xuMun. NHTEpHET-y4ebHUK. - http://www.hemi.nsu.ru/
OneKTpoHHble pecypcbl Xnummnyeckoro nHetutyta KAOY. - hitp://www.kpfu.ru/main_page?p_sub=12946

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNs)
Bug pabot MeToaounuyeckue pekomeHgauum

nekumum B xo4e NeKUMOHHbIX 3aHATUIA PEKOMEHOYETCS TIWATEeNbHO KOHCMEKTMPOBATD N3y4YaeMbli
matepuan. Cnegyet obpallaTtb BHUMAHUE HA TEPMUHbI, DOPMYNMPOBKI, pacKpbiBatoWme
COLEepXaHune Tex UM NHbIX MPOLLECCOB, MEXAHU3Mbl XVMUYECKNX peakLnii, HOMEHKNATYpPY
COEOMHEHNI, NPAaKTUYECKYI0 3HAYMMOCTb M3y4aeMblX BOMPOCOB.Hannume xopowrx coBCTBEHHbIX
KOHCMEKTOB NEKLMI - BAXHOE YCOBME YCMELIHON NOArOTOBKU K 9K3aMEHY.

npakTuyeckme | MNporpamMma NpakT14eckmx 3aHATUIA BKIOYaeT pa3bop TEOPETMHECKOro MaTepuana v pelueHme
3aHATNA 3aaq (rpynnosoe v nHaveuayansHoe). Mpu peweHnn 3aaaq HyXXHO 060CHOBbLIBATb Kaxablli aTan

PELWEeHNS, UCXOO N3 TEOPETUYECKNX MONOXEHMIA Kypca. PeweHns npm Heobxoa4uMOCTH HYXHO

COMPOBOXAATb KOMMEHTAPUSAMU, CXEMAMK, YPaBHEHNSIMU XUMUYECKMX peakuuii. MNpn paboTe ¢

TEpPMrHaMu HeobxoamMMo obpalaTbecs K CNoBapsiM, B TOM YMCNe LOCTYNHbIM B /IHTEpHETE,

HanpumMep Ha canTe http://dic.academic.ru.

Mpw pelweHnn 3a8ay Ha NPaKTUYECKMX 3aHATUSX MOXET NOTPeboBaTbCs KanbKynaTop.

nabopatopHble | PaboTta Ha nabopaTopHbIX 3aHATUSIX NPeanonaraeT BbiNONHEHNE SKCNepUMEHTaNbHOM YacTu,
paboTbl aHanu3 1 0YOPMIEHNE NONYYEHHbIX PE3YNbTATOB, 3aWuUTy nabopatopHol paboTbl, aKTMBHOE

yyactume B guckyccusx. Mpu noarotoBke k nabopaTopHbiM pabotam cnenyeTt NCnonb3oBaTb

MetTogundeckune yKa3aHI/IFI no ancuunnnauHe, KOTOpre BblOAKTCA HA 3aHATNA B 3)'IeKTpOHHOM Bnae B

KOMMbIOTEPHOM Knacce nnu B GyMakHOM UCMOMHEHUN B 0ObIYHOM ayanTopun.

K BbINONHEHUNIO 3KcnepmmeHTaan0|7| 4yacTtun CTy,D,eHT ,D,OI'IyCKaeTCFI nocne KOJ'I)'IOKBVIyMa, nporpaMMa

KOTOPOro 13noXxeHa B METOOMYECKMX yKa3aHUsX K nabopaTopHbIM paboTam.

|-|pl/l BbINOMTHEHN 3KcnepmmeHTaan0|7| 4yacTu H606XO,D,VIMO CTpOFO COﬁJ‘IIO,D,aTb npaana TEXHUKN

6e30MacHOCTH.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

camocTosTenbHas | CamoctosTenbHyto paboTy cneayeT HayaTb cpasy Xe rnocine NepBoi NeKUMM 1 Noy4YeHns

pabota y4eBHO-MeToAMYecknx matepranos. KOHTponb pesynbTaToB BHeayAMTOPHOV CaMOCTOSITENbHOM
paboTbl Ha Y4eBHbIX 3aHATUSX MOXET MPOXOANTb B YCTHO, MUCbMEHHOI U CMeLaHHo oopMe.
CamocTosTenbHas pabota CTyAeHTOB Mo Kypcy Bko4aeT B cebsi npopaboTky 1 yCBOEHMe
KOHCMEKTOB NeKLUIA; 3yyeHne y4ebHOM 1 MeToAMYeCKOol NTepatypbl, BKIOYas
MHPOPMaLVOHHbIe 06pasoBaTeNbHbIe PeCcypChl (3NEKTPOHHbIE YYEOHVKU U METOANYECKUE
nocobus); NoAroToBky k nabopatopHbIM paboTam 1 0GOPMIEHNE OTHETOB; PELIEHNE 3aaY U
BbINOSIHEHMNE YNpPaxXHeHWii N0 OCHOBHbLIM pasaenam kypca. MNpu caMocToATENbHOM peLeH 3aaay
HY>XHO 060CHOBbIBATH KaXAbli1 aTan pelweHns .PelweHre 3agay AaHHOro TUna Hy>XHO NpoaonXaTb
[0 NprobpeTeHnst TBEPAbIX HABLIKOB B VX peleHun. PeweHunst npy HE06X0AMMOCTMN HYXXHO
COMPOBOXAaTb KOMMEHTAPVSIMU, CXEMaMU U PUCYHKAMU, YPABHEHUSAMU XUMUYECKUX PeakLUmit.

TecTMpoBaHue | B TecToBbIx 3aLaHUsIX B K&XA0M BONPOCE U3 NPeLCTaBNEHHbIX BAPUAHTOB OTBETA NPaBUIIbHbIN
TONbKO 0uMH. Ecnn Bam kaxeTcs, 4To npaBunbHbIx 0TBETOB Honblue, BolbuparTe TOT, KOTOPbIA, Ha
Baw B3rnsn, Hanbonee npasuibHbIA. Hy>XXHO ocTaBuTb BpeMs Ans NPOBEPKU CBOEN paboThl, 4TOO6bI
3aMeTUTb U UCMPaBUTb siBHble OWKNBKN. CTPEMUTECH BLINONHWUTL BCE 3aAaHns TecTa.

nnMcbMeHHas MucbMeHHble paboTbl NPOBOASTCS NO UHAMBUAYANbHLIM Bunetam. MucbMeHHbIe paboThl BKAOYAOT

pabota Kak TeopeTmyeckre BonpocChl, Tak 1 3a1a4m no OCHOBHbIM pasgenam kypca. [py noarotoeke K
3aHATUSIM C PeELleHMEM 3aaay MOXET NoTpeboBaThes Kanbkynatop. Mpu BEINOAHEHUN NMMCbMEHHbIX
3a0aHunin CTyOeHT AOMXEH NPOoOEMOHCTPMPOBATL YMEHWE NPON3BOANTL XMMUYECKE pacHeThl,
COCTaBNATb YPaBHEHNS peakLuii, 06 bACHSATL MONYyYEHHbIE Pe3yNbTaThl, BNafeTh COBPEMEHHO
XMIMNYECKO HOMEHKNaTypon.

9K3aMeH Mpw NoAroToBKe K 9K3aMeHy Heob6X0aMMO OnMpaThCsl, MPexXxae BCero, Ha KOHCMEKTbl NeKUnii, a
TakXe Ha MCTOYHUKM, KOTopble Obiny UCToNb30BaHbl MPY NOArOTOBKE K nabopaTopHbIM paboTtam,
OMpOCy M TECTMPOBAaHMIO. DK3aMeH NPOBOAMTCS Mo Bunetam, B KaxXA0M bunete COOEpPXUTCS Mno
[lBa TEOPEeTNYECKUX Bonpoca. HakaHyHe ak3aMeHa NpoBOANTCS KOHCYbTauus.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHust 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHne gucumnnnunHbl "Oblwas 1 HeopraHndeckas xmmMus" npeanonaraeT UCNONb30BaHMe Cneayowero NporpaMMmHoOro
obecneyeHunst 1 MHEPOPMALIMOHHO-CMPABOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Adobe Reader Xl

YyebHo-meToamyeckas nurepatypa ons AaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B ANEKTPOHHO-BMBNNOTEYHOR crncTeme
"ZNANIUM.COM", pocTyn k KoTopoi npenoctaeneH obyyatowmmes. SBC "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEeWLWMNX POCCUACKNX Y4EHBIX, PYKOBOAUTENEN rocynapCTBEHHbIX OPraHoBs, npenoaasaTenei Beylmx By30B CTpaHbl,
BbICOKOKBaNMULMPOBAHHbIX CNELManMcToB B pasnuyHbix cgpepax busHeca. ®oHA 61bnMoteku cpopMUpPOBaH C y4eTOM
BCEX U3MEHEHUI 0bpa3oBaTenbHbIx CTAaHAAPTOB W BK/OYaET y4ebHMKN, yuebHble nocobus, yuebHo-MeToANYECKME
KOMMneKChbl, MOHOrpadoun, astTopedeparbl, AuccepTauunm, SHUMKIoNenMmn, CnoBapu U CrpaBoYHNKN,
3aKoHOAaTeNbHO-HOPMAaTMBHbIE AOKYMEHTI, CrieunanbHble Nnepnuoanyeckme n3aaHns n N3faHus, Bbinyckaemble
uspnatenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUAM doenepanbHblX
rocynapcTBeHHbIx obpa3oBaTenbHbix CTaHAAPTOB Bbiclero obpasosaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-MeToOMYeCKas nutepatypa ons JaHHOW AUCUMMNANHBI UIMEETCS B HANMYUK B SNEKTPOHHO-6MBNMOTEUHOI cucTeme
N3patenbcTBa "JlaHb" , BOCTYN K KOTOPO NpenocTasneH obyyatowmmes. I6C N3patenscTea "MaHb" BkNoYaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4eOHOM nnutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU NEPUOLNYECKUX U3OaHWI NO €CTECTBEHHbIM, TEXHNYECKNM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneurBaeT NOCTYN K HAYYHOR, y4eOHOM NTepaTtype 1 Hay4yHbIM NEPUOLNYECKM U3AAHUSM MO
MaKCMManbHOMY KONMYECTBY NMPOUIbHBLIX HANpaBneHuid ¢ COBNIOAEHNEM BCEX aBTOPCKUX 1 CMEXHbIX MPaB.

YyebHo-MeToan4eckas nutepatypa s JaHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BUBIMOTEYHOI cucTeme
"KoHcynbTaHT cTyaeHTa", BOCTyn K KOTOPOi npefnocTasneH obyyatowmmesi. MHoronpodunbHbIi 0bpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyaeHTa" SBseTCs 3aNeKTPOHHOM 6ubnmoTteyHol cuctemoli (96C), npenocTaBnsitoweid 4oCTyn
yepes ceTb VIHTEepHeT Kk yuebHo nntepatype 1 OONONHUTENIbHBIM MaTepuanam, NpuobpeTeHHbIM Ha OCHOBAHUM NPSMbIX
[LOroBOPOB ¢ npasoobnanatensiMu. MNofHOCTbIO COOTBETCTBYET TPeboBaHMSIM doeiepaibHbIX FOCYAaPCTBEHHbIX
obpa3zoBatefbHbIX CTaHLaPTOB BbiClero 06pa3oBaHns K KOMMNEKTOBAHNIO BUBNNOTEK, B TOM YUCNE SNEKTPOHHBIX, B
yacTn OOPMUPOBAHNS CHOHLOB OCHOBHOW 1N [OMONHUTENBHOW NUTEPATYPLI.

PerncrtpaumoHHbiin Homep 1029178619
Crpanuvua 28 13 29.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

ARl | AL O



Mporpamma aucumnnmHbl "Obwas n HeopraHuyeckas xumus"; 20.03.01 TexHocdepHas 6€30MacHOCTb; AOLEHT, K.H. (aoueHT) Cunnenb

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHue gucumnaunHbl "Obwas 1 HeopraHn4yeckas xmMus" npeanonaraeT NCNoNb30BaHMe Cleayouero
MaTepvanbHO-TEXHUYECKOro obecrneyeHus:

MynbTMeguiiHas ayoutopusi, BMECTUMOCTbIO 6onee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErpUPOBAHHBIX UHXEHEPHBIX CUCTEM C €IMHON CUCTEMOI YNpaBNeHNs, OCHaWEHHash COBPEMEHHBLIMW CPeLCTBaAMU
BOCMPOW3BEAEHNS 1 BU3yanm3aLum noboi Buaeo v ayano nHpopMaLmm, NonyyeHnst U nepenaydm anekTpoHHbIX
LLOKYMEHTOB. TunoBas KOMNnekTauus MynbTUMEOUAHOM ayouTOPrM COCTONT M3: MyNIbTUMELNAHOIO NPOEKTOpPa,
ABTOMATU3VMPOBAHHOMO NMPOEKLMOHHOMO 9KPpaHa, aKyCTUYECKOW CUCTEMbI, @ TakKXe MHTEPaKTUBHON TPUOYHbI
npenofasaTens, BKoYaoLWel Ta4-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 A1MOB, NEPCOHANBbHBIA KOMMBLIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHtepdeiicol noaknoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens ABNSeTCS KNOYEBbIM 3NIEMEHTOM yNpaBneHns, 06 beAVHSIOWMNM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NOSHOLEHHbIM paboynmM MecToM npenogasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErKo ynpaBnsiTb BCEW CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLMU, NPAKTUYECKNE 3aHATUS,
npe3eHTaumm, BebrHapbl, KOHPEPEHLMN 1 ApYyrMe BUAbl ayAUTOPHOM Harpyskm obyyatowwmxcs B yaoOHOR 1 [OCTYMHOM
NS HUX (OOPME C MPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHUs, B TOM Y/C/E C UCMONb30BAHNEM B
npotecce 0byyeHns BCeX KOPMOpaTMBHbIX pecypcoB. MynbTuMeonitHas ayaMTopmns TakXe OCHaLEHa WMPOKOMONOCHbIM
LLOCTYMNOM B CE€Tb UHTEPHET. KOMMNbloTepHOE 060pYyI0BAHMEM UMEET COOTBETCTBYIOLWEE NMNLIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIii knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboumx mect
CTYLEHTOB, BK/TIOHAIOWMNX KOMMbBIOTEPHbIA CTON, CTYS, MEPCOHANbHbIA KOMMbIOTEP, NULIEH3MOHHOE NPOrpaMMHoe
obecneyeHune. Kaxablii KOMMNbOTEP UMEET WNPOKOMONOCHLI A0CTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOAK/OYEHbI K
KoprnopaTueBHOW KoMnbioTepHoW cetn KDY n Haxogatcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 060pynoBaHMEM, HEOOX0AMMbIM 4N NPOBEAEHUS nabopaTtopHbix paborT,
npakTn4ecknx 3aHATU U CaMOCTOSTENBHOM pa60TbI Nno otaenbHbIM QuCcUMNANHaM, a TakXxe nNpakTuk n
Hay4Ho-uccnenosartenbckol paboTbl obyyatowmxcs. JlabopaTopust paccyMTaHa Ha 0JHOBPEMEHHYO paboTy
obyyalowmxcs akagemMmyeckon rpynnel 1Mbo noarpynnbl. 3aHATUSA NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEpPCUTETA, KOHTPONMPYIOWErO BbINONHEHME BUAOB y4ebHoi paboThl 1 cobniogeHne npaenn TexXHUKU 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN COCTaB 060PYLOBAHNS 1 PACXOAHBIX MATEPMATIOB ONPELENSETCS CNeLngUKoNn
06pa3oBaTenbHbIX MPOrpPamMm.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme MetTonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLnUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TEKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCcTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNUOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa305aTeanb|x TEXHONOrnin ang opraHusauumm oopM TeKYLLEro 1 NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOIKXNTENIbHOCTU cAaqm oby4atowyMcst UHBaANULOM WN NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAONIXUTENIbHOCTU COa4n 3a4éTa nnmM aK3ameHa, nposBoaonMoOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromeroc;l npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnamMu IrOC BO 1 yyebHbIM nnaHom no HanpasneHuo 20.03.01
"TexHoccpepHas 6e3onacHocTb" 1 Npodounio noaroToBkn OxpaHa NpUPOoLHON cpelbl U pecypcocbepexeHue .
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