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1. IlepeveHb MIAHUPYEMBIX Pe3yJILTATOB 00y4eHus1 no qucHumuinne «Heopranu-
yeckasi xumusi (XdMHSI 3JIEMEHTOB)», COOTHECEHHBIX C IUIAHMPYeMBbIMH pe-
3yJbTaTaMu 0cBOeHHsi 00pa3oBaTeibHOM nmporpaMmbl 04.03.01 Xumus

B pesynbrare ocBoenusi OIIOII GakanaBpuaTa 0OydarOIIMIACS TOJDKEH OBIIAJCTh CICAYIONTUMH
pe3ysibTatamu 00yueHus 1o quciiuinie «Heopranudeckas xumust (XUMHESL SJIEMEHTOB)»:

Koowvt komne-
menuuu

Pe3yabTaTsl ocBoenuss OOIIL
Cooepircanue komnemeHyuii

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
o0y4eHust

OIIK-1

CIIOCOOHOCTBIO HMCIIOJIB30BATH IOJY-
YEHHBIC 3HAHUS TEOPETUYECKHX OC-
HOB ()yHIZaMEHTAIBHBIX pa3/eioB
XUMHHM TIpU PELIEHUU Hpodeccuo-
HaJIBHBIX 337124

3HaTh: XMMHUYECKHUE CBOICTBA IMPOCTHIX Be-
ECTB U XUMHNYCCKUX COCIIHHGHHfl; 3aKOHO-
MEPHOCTH H3MEHEHUS (PU3NKO-XUMHUECKUX
CBOMCTB IMPOCTBIX U CJIOXHBIX BCHICCTB B 3a-
BHCHMOCTH OT IOJIOXKEHHUS COCTABJISIOLIUX UX
31eMeHTOB B [leproanueckoil cucreme.
YMeThb: ycTaHaBIIMBaTh B3aUMOCBSI3U MEKIY
CTPOEHUEM BEIECTB U UX MPEBPALICHUSMHU B
HCOPraHNM4YCCKUX CHUCTEMaxX JId pPas3IMYHbIX
snemeHToB llepuoguyeckoil cucTemsbl, Co-
CTaBJIATh YPaBHCHUA peaxunﬁ; HCIIOJIBb30BaTh
MPUHLHUII IepuoANYHOCTU U [leproanueckyro
CUCTEMY JUIsl TpEeJCKa3aHHs CBOWCTBA Ipo-
CTBIX U CIIOKHBIX XUMUYECKUX COECUHEHUN U
3aKOHOMEPHOCTEHN B UX U3MEHEHHH;
WCIIOb30BATh MATEMATHUYECKUE PACUETHI JJIs
KOJIMYCCTBECHHOI'O OIIMCaHUsd XHMMHYCCKHX
MPOLIECCOB U SIBIEHUI; UCIIOJIB30BATh 3HAHUS
TCOPCTUUCCKHUX OCHOB XHMMHUHW Ha IPAKTHKE
[IPU PEIICHUH KOHKPETHBIX PACUETHBIX 3a7a4.
BJ'IaILCTI); TCOPCTUICCKMMU MCTOAaMHU OIMUCa-
HUSI CBOMCTB HPOCTBIX M CIIOKHBIX BEIIECTB
Ha OCHOBE AJIEKTPOHHOI'O CTPOEHUS UX aTo-
MOB M mnonoxeHusi B [lepuonnueckoil cucre-
M€ XUMHUYCCKUX OJJICMCHTOB;, MCTOAaMHU PC-
LIEHUs1 3aJa4 C HCIOJIb30BAHMEM XUMUYE-
CKOM MH(OpMANUKM Pa3TUYHBIX HCTOYHUKOB
(cTipaBOYHBIX, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTEpHETA.

OIIK-2

BJIAJICHUEM HAaBBIKAMHU IPOBEACHUS
XUMHUYECKOTO DKCIIEPUMEHTA, OCHOB-
HBIMU CUHTETHYECKUMH W aHAJIUTH-
YECKMMHM METOJAaMU IIOJIIy4eHUs U
HCCIEA0BAHUS XUMUYECKUX BEIIECTB
U peakLuu

YMeTh: BBINOJIHITh XUMUYECKUHN SKCIIEPHU-
MEHT 10 UHCTPYKLIHUH, IPOTHO3UPOBATh pe-
3yJIbTaThI SKCTIEPUMEHTA, HAOI01aTh, OTTH-
CbIBaTh, AHAIIM3UPOBATH, JI€JIATh BBIBOJBI;
BBIOMPATh METOJIUKY U CAMOCTOSITEIIBHO
OCYILECTBJIATh CHHTE3 HEOPTaHUYECKUX BE-
IIECTB.

OIIK-6

3HaHUEM HOPM TEXHHUKH O€30IacHO-
CTH M YMEHHEM peajn30BaTh HX B

3HaTh: NMpaBWia TEXHUKU OE30IMaCHOCTU NPHU
pabote B 1aOOpaTOpHH.
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Koowl komne-
menuuu

Pe3yabTarsl ocBoenuss OOII
Cooepircanue komnemeHyuii

IlepeueHb MJIAHUPYEMBIX Pe3yJIbTATOB
o0yueHust

J'Ia60paTOpHLIX U TCXHUYCCKUX YCIIO-
BUAX

YMeTh: IUIaHUPOBATH/TIPOBOJIUTH JKCIIEPH-
MEHT MO MOJYYEHHUIO U PACTIO3HABAHUIO BaX-
HEWIIMX HEOPraHMYEeCKUX COCIUHEHUH, C
y4eTOM NMPUOOPETCHHBIX 3HAHHUHA O TPaBUIIAX
0e30macHoOi paboTHI C BENIECTBAMHU

I1K-1

CHOCOOHOCTBIO  BBIIIOJHATH  CTaH-
JapTHBIC OIEpaldd 10 Ipejiarae-
MBIM MCTOJUKaAM

3HaTh: METOJbl IKCIEPUMEHTAIBHBIX HCCIe-
JOBaHWM B HEOPraHMYECKONM XHUMHH, BO3-
MO>KHOCTH M OOJIACTH WCIOJIB30BAHUS arlra-
patypbl U OOOpYIOBaHUS i BBIIOJIHEHUS
XUMHUYECKHUX IKCIIEPUMEHTOB.

YMeThb: OCYILECTBIIATh BBIOOP 000PYA0BaHUS
U METOAMK IIPOBENCHMS XMMHMYECKHUX DJKCIIle-
PUMEHTOB; IJIAHUPOBATh XUMUYECKHUM JKCIIE-
PUMEHT; 00pabaThIBaTh SKCIIEPUMEHTAIBHBIC
JTaHHBbIE.

Bnaners: HaBbIKaMu pabOTHI C anmapaTypou
1 000py0BaHUEM J1a00PATOPHOTO MPAKTH-
KyMa HEOPraHUYECKOW XUMUHU.

I1K-3

BIIQJICHUEM cHCTeMO (yHIaMeH-
TaJbHBIX XUMAYECKAX HOHITHAN

3HaTh: XMMHUYECKHE CBOWMCTBA MPOCTHIX Be-
IECTB U XUMHNUYCCKUX COGHHHGHHﬁ; 3aKOHO-
MEPHOCTU H3MEHEHUS (PU3NKO-XUMHUYECKUX
CBOICTB IMMPOCTBIX W CJIOXKHBIX BCHICCTB B 3a-
BUCHUMOCTH OT TMOJIOKEHUS COCTABISIONINX UX
37eMeHTOB B [leproanueckoil cucreme.
YMeTh: ycTaHaBIMBATh B3aUMOCBSI3H MEXKITY
CTPOCHUCM BCHICCTB U UX MPCBPAIICHUSAMU B
HEOPraHMYECKUX CHUCTEeMaxX s Pa3lTuYHBIX
2eMeHTOB [lepuoudeckoil CUCTEMBI, CO-
CTaBJIATh YPaBHEHUS PEAKIIHi{; UCIIONb30BATh
MMPUHOHUIT TIEPUOANIHOCTHU U HepI/IOI[I/ILIGCKYIO
CUCTeMY Ui TpeJCKa3aHus CBOWCTBA MpPO-
CTBIX U CIIOKHBIX XUMHNUYCCKUX COG)II/IHCHI/Iﬁ )51
3aKOHOMEPHOCTEH B MX N3MEHEHUY;
HCIIOJIb30BAaTh MaTEMAaTUYCCKHUE paCyYCThl IJId
KOJIMYECTBEHHOTO  OIMUCAaHUS XUMHUYECKUX
MIPOIIECCOB U SIBJICHUI; UCTIOIh30BaTh 3HAHHUS
TEOPETUYECKHX OCHOB XHMHU Ha TPAKTUKE
IIPYU pEIICHUU KOHKPETHBIX PAaCYETHBIX 3a1ad4.
Brnanets: TeopeTHYECKMMHI METOIaMU OTIHCA-
HUS CBOUCTB IMPOCTBIX U CIIOKHBIX BEIICCTB
Ha OCHOBE DJIEKTPOHHOTO CTPOCHUS UX aTO-
MOB U nosioxeHnus B [leproanueckoit cucre-
M€ XUMHUYECKUX JIEMEHTOB; METOJIaMH pe-
ICHUA 3a4a4 C UCIIOJIb30BAHUEM XUMHUYC-
CKO# HH(OpMAINH Pa3IMYHBIX UCTOYHUKOB
(cipaBOYHBIX, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHera).
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Koovt komne- Pe3yabTarsl ocBoenuss OOII IlepeyeHb MIaHNPyeMbIX Pe3yJbTATOB
menyuu Cooepircanue komnemeHyuii oﬁyqul/m

[1K-7 BIIaJICHUEM MeToAamMu Oe3omacHoro | Bmanmers: MeTogamu Ge3omacHoro oopariie-
oOpaiieHusi ¢ XUMHYECKHMMH Mare- | HUS C XUMUYECKHUMH MaTepHaliaMu ¢ YI€TOM
puajgamMu ¢ y4eToM X (pU3NYECKHX U | MX (PU3NYECKUX U XUMHUYECKUX CBOMCTB
XUMHYECKNX CBOMCTB

2. Mecto nucuniuiaabl B cTpyktype OIIOII 6akanaBpuara

HucuuruinHa «Heopranuueckass xumust (XUMHs 3JIEMEHTOB)» OTHOCUTCS K Osoky 1 «/lucru-
IUTMHBI (MOYJN)» K 0a30BOM 4acTH mporpaMMbl OakalaBpHara.n M3ydaeTcs Ha MEepBOM Kypce BO
BTOPOM CEMECTPE.

Jlns ocBoeHMs] JAHHOM JUCLMILIMHBI HEOOXOAMMbI KOMIIETEHLIMH, COPMHUPOBAHHBIE B paMKax
OCBOEHHUs AMcUUILINHBI «Heopranudeckas XxuMus (0OLIast XUMHUS)».

Jucuunnuna «Heoprannueckas xumus (XUMHsI 2JIEMEHTOB)» SIBJISIETCSI OCHOBOM JlajbHEHILIEro
OCBOEHUS JUCLMIUINH: «AHAIUTHYECKAs XUMU», «DPU3ndecKas XUMUsD», « X UMUYECKask TEXHOIOTH,
OTHOCAIINXCS K 0a30BOM yacTH 00menpodecCHOHAIBHBIX AUCIUILINH.

Ces3p gucuuiuinHbl «Heopranuyeckas xumus (XUMHs 3JE€MEHTOB)» €O CHELMaIM3alMen
0o0ydaromerocss peaim3yeTcss MpPH PACCMOTPEHUU XHMHYCCKHX PEAKIUi, CBOWCTB OTACIBHBIX
AJIEMEHTOB M COEIMHEHUN, METOJOB ITOJIYYE€HHUS U UCCIIEJOBaHNS HEOPraHUYECKUX BELIECTB.

3. O6pvem mucuuniannabl «Heopranmveckas xumus (XumMusi 3J1€MEHTOB)» B 3a4eT-
HBIX ¢IUHULAX ¢ YKAa3aHHEM KOJIMYeCTBA aKAaIeMHUYEeCKUX YACOB, BbIIEeJICHHbIX
HA KOHTAKTHYI0 padoTy 00y4ariuuxcs ¢ npenogasarejeM (1o BUAAM 3aHATHH)
U HA CAMOCTOAITEJIbHYIO PAa00Ty 00y4YaroImxcs

OOmast Tpy10eMKOCTh (00BeM) AUCIHUILTHHBI «XHMUS 3JIEMEHTOB)» COCTABIISICT 8 3a4ETHBIX €IH-
uuil (3ET), 288 akanemudeckux vaca.

3.1 Oobém aucunnannabl «Heopranuveckasi xumust (XuMusi 3JIeMEHTOB)» 10 BHAAM
y4eOHBIX 3aHATHI (B Yacax)

Bcero yacos

O0BbéM IMCUMIIMHBI Uit 04HOU (hopmbl 00Y-
YEHHUS
OO6m1ast TpyA0€MKOCTh TUCITUTLTHHBI 288

KonTakTHas pabota oOyuarommuxcsi ¢ npernojgasareneM (rmo Bugam | 180
yueOHBIX 3aHATHI) (BCEro)

AynuTopHas pabota (Bcero): 180

B T. YHCJIE:

Jlexuun 36

JlaboparopHbie pabOTHI 108

[IpakTnyeckue 36

B ToM uncie B aKTUBHBIX U HHTEPAKTHBHBIX (hopMax 72 (36 nexuuit, 36 1a0.)
Breaynutopnas paborta (Bcero): 72

B tom uucne, nHnIuBUAYyansHas paboTa o0yJaromuxcs ¢ mpenosja-

BaTeJIEM:
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O0BEM TUCHUTIIINHBI

Bcero uyacos

YCHUA

it o4yHOU (hopMBbI 00Y-

I'pynmnoBas, uHAMBUYyalNbHAs KOHCYJIbTAllMs U WHBIC BUABI y4eO-
HOHM JIeATEIBHOCTH, MPEIyCMAaTPUBAIOIINE TPYIIOBYIO WU HHIHU-
BUAYaJIbHYIO pab0Ty 00YYaIONIUXCsl C MIPETIOAaBATEIIEM )

CamocrosiTenbHas padoTa 0O0y4aromuXxcsi, B TOM YHUCJE BBIMOJHE- | 72
HUE NPOEKTa (BCEro)

By npomexxyTodHOM aTTecTanuyu 00yJaronuxcs: SK3aMeH 36

4. Copep:xxkanne aucuuminubl «Heopranmveckass xumusi (XuMusi 3J1€MEHTOB)»,
CTPYKTYPHPOBaHHOE MO0 TeMaMm (pa3jejiaM) ¢ YKa3aHMeM OTBEIE€HHOr0 HAa HHUX
KOJINYeCTBA aKaJeMHYeCKHUX YaCOB M BU/JI0OB YUeOHBIX 3aHATHI

4.1 Pazgeanl aucuuiuinabl «Heopranuwdeckas xumusi (XuMusi 3J€eMEHTOB)» U
TPYAOEMKOCTh 10 BHAAM Y4YeOHBIX 3aHATHI (B aKajeMHMYeCKHX 4Yacax) sl
04YHOU (pOpMBI 00yUEHUS

Buabl y4eOHbIX 3aHATHH, BKJIIOYAas ca-

=
%} § MOCTOAITEJIbHYIO padoTy 00y4aroumuxcs ®opMbI
B E U TPY/10€MKOCTh TeKyLIero
Ne Pa3nen = A (B yacax) KOHTPOJIA
n/m AUCHUILIHHBI g 2 ayauTopHbie y4deOHble 3aHsA- |Camo- ycneBae-
S THS crosi- MOCTH
BCero | JieKnuu |Jiadopa- | npakruye- | TeJIbHasi
TopHble | ckme  |padora
1. Bomnopon 10 - 6 2 2 3JIP
Kucnopon
2. | ponementsl VIl rpynmer 12 - 6 2 4 3JIP, UH
3. | ponements! VI rpynnsl 15 3 6 2 4 3JIP, UH
4. | p—aneMeHTsl V rpymnisl 16 4 6 2 4 3JIP, UH
5. | ponementsl IV rpynmsl 16 4 6 2 4 3JIP, UH
6. | p—onemenrtsl |l rpynmel 15 3 6 2 4 3JIP, IH,
7. KontponsHast padora Nel p- | 10 6 - 4 KP Nel
anemenTsl VII-1V rpynn
8. CuHTE3 HEOpPraHWYeCKHuX Cco- | 22 - 18 - 4 311
€AMHEHUN
9. S—anemenTsl |, Il rpynn 8 2 - 2 4 NH
10. | d-osnements Il rpymibi, 9 3 - 2 4 NH
f—anemenTs! |11 rpynmer
11. | KontponpsHas paboraNe2: 6 - - 4 2 KP Ne2
S—nemenTel, d— wu f—
anemeHnTsl |l rpynmst
12. | d—nemenTsl 1V-V rpynmsl 16 4 6 2 4 3JIP, UH
13. | d—anemenTst VI rpymis 14 2 6 2 4 3JIP, UH
14. | d—nements! VII rpynms 15 3 6 2 4 3JIP, UH
15. | d—oanementst VIII rpymms 16 4 6 2 4 3JIP, UH
16. | d—nementsl |, Il rpynms 16 4 6 2 4 3JIP, UH
17. | O6ob6menue: nepuoauunocts | 10 - 6 - 4 KP Ne3
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:q% = Buabl y4eOHbIX 3aHATHH, BKJIKOYAs ca-
= S MOCTOSITEJIbHYI0 PadoTy 00y4aronuxcs ®opMbI
,E: E U TPY10€MKOCTh TeKyIero
Ne Paznen = A (B yacax) KOHTPOJIsi
n/m AACIHUILIHHBI g 2 ayauTOpHbIe ydeOHbIe 3aHsi- |Camo- ycneBae-
8 = THSA cTos- MOCTH
BCero | JieKuuu |jadopa- | npakruye- [ T€JIbHas
TOPHbIE CKHe padora
U3MCHEHHS CBOMCTB JJIEMCH-
TOB U ux coemuHenuii. Ilon-
FOTOBKA K KOHTPOJIBHOM pa-
6oTe Ne3
18. | Konrposbhas pabora Ne3: d— | 8 - - 2 4 KP Ne3
anemenTs! 1V-VIII rpynmn
19. | [loaroToBka k TecTUpOBaHMO | 18 - 12 4 4 Tectr mo
o TexHonorun OUITA TEXHOJIO-
U
DOUIIO
20. | sx3aMeH 36 - - - -
21. | Bcero 288 36 108 36 72
* 3I1 — 3amwura npoekrta, 3JIP — 3amura naboparopubix pabor, MH — BeimonHeHnue

WHIMBUIYAIbHBIX 3a1anuil, @O — GppoHTaNBHEIA Ompoc.

4.2 Copepxkanue aucuumiuHbl «Heopranudeckas xumMusi (XuMHSI 3JIEMEHTOB)Y,
CTPYKTYPHUPOBAHHOE 110 TEMaM

Ne

HaunmenoBanue
pasjaea JUCUMIIIIMHBI

Conep:xanue pa3jesa IMCUUILTHHBI

Cooeporcanue 1eKyuoHHO20 Kypca

4.2.1.

Bonopoa. Kucnopon

Haxoxxnenue B mpupoze. Ilomyuenue, cBoiicTBa U IpUMEHEHUE
BOJIOpo/a; puzndyeckne U XuMu4Ieckrne cBoricTBa. Ocoboe MosioKeHne
Bogopona B Ilepmomuueckoir cucreme. HM3orTomsl  Boxopoza.
Crpoenue u cBoiicTa noHa rujapokconns HsO'. Mon H u ocHoBHBIE
THUIIBI TUAPHUIOB.

Kucnopon (o0miast xapakTepuCTHKa, CTPOCHHE, CIOCOOBI
MoJTy4deHus, Gpu3nyeckue M XUMHUUECKUe cBoiicTBa). Okcuabl. O30H
(monyuenue, cTpoeHue, CBOMCTBA U puMeHeHue). O30HUbI.

Bona (crpoenmsi, anHomanmnu (HU3UIECKUX CBOHCTB, XUMUYECKHE
CBOMCTBA, OKUCIIUTEIFHO-BOCCTAHOBUTEIHFHBIC CBOHCTRA).

Ilepoxcun Bogopoaa (CTpoeHHe, METO/IbI MOTYYEHHUS, KUCIOTHBIE
Y OKHCIMTEIHHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA). Ilepokcuiasl M ux
cBolicTBa. [IprMeHeHne KUCIOpOoa Ha IPAKTHKE.

422,

p—anements! VII rpynmsr

3aKOHOMEPHOCTH B W3MEHEHUH JJIEKTPOHHON KOH(HUTrypauuu,
BEJIMYMH PAJANYCOB, DHEPIHM HMOHM3ALMUH, CPOACTBA K BIEKTPOHY,
AJIEKTPOOTPULIATEIIPHOCTH, ~ XapaKTEPHBIX  CTEMEHEW  OKUCIICHUS
aTtomMoB. Pazmmume sneprum 3s — 3p, 45 — 4p u 5s — S5p aTOMHBIX
opoOwuTanei.

Ocob6ennoctu  ¢ropa. Crpoenue Mosekyn rajgoreHoB (MO
JIKAO). CsoiicTBa rajoreHOB, MEKMOJICKYJIAPHBIC B3aUMOICHCTBHS
u (U3MYECKUe CBOMCTBAa MPOCTHIX BemiecTB. [lomydeHue MpoOCTHIX
BemiecTB. [Ipumenenne ranoreHoB. XMMHUYECKHE CBOMCTBA MPOCTHIX
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BEIIECTB, B TOM UYHCIIC B3aUMOJCHCTBHE TaJlOreHOB C BOJIOM:
pacTBOpEHHE, COTbBATAITHS M KJIaTpaTOOOpa3oBaHUE.

®dusnyeckre CBOWCTBA (SHEPTUs AUCCOIMAIIMU, JHMITOJBHBIN
MOMEHT, TeMIeparypa IUIaBICHUS, KUIICHHUS) TaJlOT€HOBOJOPOIOB.
Crioco6s! moy4eHrs. 3aKOHOMEPHOCTH B M3MEHEHUW KHCIOTHBIX H
BOCCTAHOBUTENBHBIX CBOMCTB TalOT€HOBOAOPOMHBIX KucioT (HI).
Apronporonu3 HF.

Mesxranorennsie coenuuerns (MI'C). AHamorusi B XUMAYECKUX
cBoiictBax MI'C u rajoreHoB: B3aMMOJEHCTBUE C BOJOH, OKUCIECHHUE
METaJJIOB, aBTOMOHM3ALIHSL.

[Ipumenenne MI'C.

Kucrnopomasie coemWHEHWs TajJoreHOB. 3aKOHOMEPHOCTH B
CTpOEHHH U CBOMCTBax okcuaoB. CriocoOsl momydeHus. M3meneHnne
ctpoenus u cBoiictB B psay HI'O-HI'O,—HI'O3—HI'O4: Tepmuueckas
YCTOWYHBOCTh, OKHCIIUTENbHBIE, KHCIOTHO-OCHOBHEIE CBOWMCTBA.
Crpoenue u cBoiicTBa opTonoaHOM KHcI0Thl HslOg.

CorocTaBieHHe YCTOWYMBOCTH U OKHCIUTEIBHBIX CBOWCTB
KHUCJIOPOJHBIX KUCTOT TalloTeHOB. [IopsAI0OK B3aMMHOTO BBEITECHEHUS
TaJIOTEHOB M3 TAIOT€HOBOAOPOIHBIX, KUCIOPOIOCOACPKAIINK KUCIOT
U UX COJICH.

4.2.3.

p—anementsl VI rpymnmst

3aKOHOMEPHOCTH B W3MEHEHUHM JJIEKTPOHHON KOH(HTypaluy,
BEIMYMH PAJNyCOB, DHEPIUU HOHH3AINH, CPOJICTBA K JIIEKTPOHY,
XapaKTEepPHBIX CTETIeHEeH OKHCIEHUS, JIIEKTPOOTPUIATEIFHOCTH H
KOOPJIMHAIIMOHHBIX YKCET aToMOB. KpaTHOCTh CBSI3U M OCOOCHHOCTH
KaTteHanuu (0Opa3oBaHHs TOMOSICPHBIX Iienei) B pamax O—S —Se—
Te.
3aKOHOMEPHOCTH B M3MEHEHHHM (DU3UYECKUX CBOMCTB MPOCTHIX
BEILISCTB: OSHEPrUsl KPHUCTAUIMYECKOH pEIIeTKH, TeMIepaTypa
(dazoBeix mpeBpamieHnii. [lomydeHWe TPOCTBHIX  BEMIECTB U3
MIPUPONHBIX coenuHeHnd. llpumeHeHme XaIbKOTEHOB W UX
COEIMHECHUM.

Bomnoponnsie coenunenus. [lapamerpsr monekyn H,D (miwHa u
SHEpPrus CBS3M, BAJICHTHBIA Yroj), 3aKOHOMEPHOCTH W3MEHEHHS
(pU3UYECKUX CBOMCTB (IUIOJNBHBIA MOMEHT, SHEPIHsl TUCCOILUAIUH,
TemIeparypa (pa3oBbIX IEPEXOJI0B).

3aKOHOMEpPHOCTH B M3MEHEHUHN KHCIIOTHBIX u
BOCCTaHOBUTEILHBIX CBOIICTB XaJIEKOT€HOBOJIOPOJIOB.
I'uaponepokcuast M—O—O-H. TMonucynsdansr H—-(S)n—H.

CoenvHEeHUsT XallbKOTeHOB ¢ KkuciopogoM. CorocTaBieHue
CTpOoeHUs U cBOMCTB OKcuA0B D0, u D0;. YcnoBus okucnenus SO, B
SO;.  Okcokucioret HpySO; u H,SO4:  crpoeHne aHUOHOB H
XUMHUYECKUEe cBoMcTBa. TayTomepus Oucynbdur-uona. [lonyuenue,
CTpOeHHE U OKHuCIuTeNbHbie cBoiictBa H,SO, Tepmuueckas
YCTOHYHUBOCTH CYJIb(ATOB.

ConoctaBieHHe CHIBI KHCJIOT, TEPMHUYECKOHW YCTOMYMBOCTH U
OKHCJIUTEIbHOM akTHBHOCTH OKcokucior H,SO; u  H,SO,.
OcoOeHHOCTH CTPOGHUS W CBOWCTB OPTOTEIUTYPOBOW KHCIOTHI
H5TEOG.

MHoroobpazue  KUCIOT cepbl. | omosiepHble Ilemu B
nonutroHatax [03S—(S,)-SO;], rme n = 1-22. H3035eKTpOHHEIE
3amenienust B H,SO,: atoma kucioposnia Ha cepy (TrocynbhaT-uoH),
nepokcorpymny —0O—O— (H,SOs). I'amoreHcyab(pOHOBBIE KHCIIOTHI.

424,

p—asieMeHTHI V rpymnisl

3aKOHOMEPHOCTH B W3MEHEHUHM JJIEKTPOHHON KOH(HTrypauuu,
BEIMYMH paJNyCOB, DSHEPrUM HWOHM3ALMM aTOMOB, CpOJCTBA K
UIEKTPOHY U DJIEKTPOOTPHLATEIBHOCTH. XapaKTepHble CTENEHH
OKHCIICHHUS. M KOOpDAWHALMOHHBIE 4YHcia. 3aKOHOMEPHOCTH B
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W3MEHCHUU KOOPAWHAIMOHHOTO YHCJA, MPOYHOCTH OJUHApHBIX (O-
D), nmBouHBIX (D=D) u TpouHBEIX (DO=3) cBaseil. OCHOBHEBIC
MPUPOJIHBIC COCAWHEHUS, NPUHIMIBI TOIYYCHHUS W3 HHUX a30Ta,
(dbocdopa, MBIIIBIKA, CypbMBbI, BUCMYTa. Polib COeMUHEHMI a30Ta H
(hocdopa B 3KOJIOTUN U B OMOJIOTHICCKUX MPOIIeccax.

IIpumenenne npocthix BemecTs. MO wu cBoifictBa Ny, Ny .
Crpoenue 6e10ro, KpacHOro 1 yepHoro (ochopa, MBILIbSIKA, CYPbMBI
U BUCMyTa. 3aKOHOMEPHOCTH B W3MCHCHMHM (PU3NYCCKUX W
XUMHUYCCKAX CBOHCTB TIPOCTBIX BEIMIECTB. METONBI CBS3BIBAHMS
MOJICKYJISIDHOTO a30Ta.

CtpoeHHEe ¥ 3aKOHOMEPHOCTH B W3MCHCHUU (PU3UYCCKUX H
XUMHYECKAX CBOWCTB BOJOPOMHBIX coenuHeHN DHj. Ilomyduenue n
CBOHCTBA aMMHaka: aBTOMOHM3AIUSA, PpEaKIMH  3aMEIICHHSI,
aKIENTOpHbIE  (MPOTOJIUTUYECKOE B3aUMOJICHCTBHE C  BOJOH),
IOHOpHBIE (0Opa3oBaHWEe aMMHAKaTOB) W  BOCCTAaHOBHUTEIBHEIC
cBoiicTBa. Tepmuueckass yCTOWIHBOCTE coyield aMMoHUS — (pocdaTos,
XJIOPUJOB, CYJIb(aToB, HUTPATOB, HUTPUTOB. COIMOCTaBICHUE
cTpoeHuss u cBoiictB ammuaka NHz; m ruapoxcunamuna NH,OH,
ruapasunaa NoH, (kucinotHo-

OCHOBHBIX U OKHUCJIUTEIbHO-BOCCTAHOBHUTEIbHBIX). CTpocHHE H
CBOMCTBa a30THCTOBOIOPOTHON KHUCIIOTHI.

[lomyuenue, coctaB, CTpOEHHE W 3aKOHOMEPHOCTH B M3MEHEHHU
cBoiictB okcumoB asora: N,O, NO, N,Oz;, NO,, N,O, u N,Os.
Hucnponopuuonupopanue okcugoB aszora (III), (IV). Cunres
0E3BOMHBIX HUTPATOB METAUIOB. [epMHUYECKOE  pa3jIOKEeHHE
HUTPATOB METAJLIOB.

IlonmydyeHue, COMOCTaBIECHUE CTPOCHMsSI U CBOWCTB a30TUCTOU
HNO,. W azormoit HNO; kwuciaor:  TepMOAMHAMUYECKAS
YCTOHYHUBOCTbD, KHCIIOTHBIE M OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIE
CBOMcTBa BOAHBIX pacTBOpoB. Tayromepus HNO,. 3aBucumocTb
COCTaBa MPOAYKTOB B3aUMOJIENCTBUS a30THOW KHUCIIOTHI C METaJlJIaMu
ot koHneHTparu HNO; 1 ipupos! MeTasia.

I'mmoazorucras (HON), n aurpokcunosast HoN,O4 kucmoTs.

[onyuenwue, COIOCTAaBIICHUE KHCIIOTHO-OCHOBHBIX,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHBIX ~ CBOMCTB M TEPMHYCCKOM
yctouuBocTH Kuciaot HsPO,, H3PO3, H;PO,. B3aumoneiictue
dhocdopnoro auruapuna ¢ Bogoi. [omupochopusie kucnotsl. Opro-,
Upo-, JIMHEeWHBbIE W  IMKJIMYECKUe Mera-, mnoiudocdarsl.
B3aumogeiictBue pactBopumbix coneir HiPO,, H3POs; H3PO, c
AgNO;. OcoOcHHOCTH KHCIOTHO-OCHOBHBIX M OKHCIUTEIBHO-
BOCCTaHOBHUTEIIbHBIX CBOWCTB OKCOCOCIMHEHHI MBIIIbSIKA, CYPbMbI
BucMyta. OOIIMe TEHACHIIMH B W3MEHEHUU CTPOCHUS M CBOWCTB
OKCUJIOB U OKCOKHCIIOT P-3J€MEHTOB 5—0i rpynmsl [lepuoaunueckoit
CHCTEMBI (KHCITIOTHO-OCHOBHBIX u OKHCJIUTEHHO-
BOCCTaHOBUTENbHBIX). CTpoeHune u cBoiicTBa rasorennioB (PI'z, PI's)
u okcoxiopuaa (POCI;) docdopa.

4.2.5.

p—aaements! |V rpynms

3aKOHOMEPHOCTH B HU3MEHEHHM JJICKTPOHHOH KOH(Uryparuu,
pa3MepoB aTOMOB, JHEPTUM HMOHHU3AIUH, CPOJICTBA K JJIEKTPOHY,
3IEKTPOOTPULIATSIBHOCTH, XapPaKTEPHBIX CTEICHEH OKHUCIICHUS H
KOOPJIMHAIIMOHHBIX ~ 4Kcel  aToMoB. OCHOBHBIE  MPHPOJIHBIC
COCMHEHHMS], TPUHIUIBI TOMYYSHHS W3 HUX YIJIepoaa, KPEeMHHS,
repMaHusi, OJOBO, CBHHIA. [IpuMeHeHHE MPOCTHIX BEIIECTB.
duznyeckue U  XUMHUYECKHE CBONCTBA MPOCTHIX  BEIIECTB:
B3aMMOJICHCTBHE C pa30aBICHHBIMH ¥ KOHIICHTPUPOBAHHBIMU
pactBopamu HCl, HNO;, H,SO,, NaOH, meramiamu, HeMeTauTaMu.
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[TorynmpoBOTHUKOBBIE CBOWCTBA KpeMHHS W TepMaHus. [IpodHOCTH
2-0, O-H, 3-I' (I' — ramoren) m D-0O cBa3eir. OcoOeHHOCTH
KaTCHAIUH, XapaKTEPHBIC CTCIICHU OKUCIICHUS M KOOPJAMHAIMOHHBIC
grcia B paay C-Si-Ge-Sn—Pb. Anwmas, rpadurt, kapouH, (yuiepeHs
— monumopdHBIe Qopmbl  yriepoma. CoenvHEHHs BKIFOUSHUS
rpadwura.

Bopoponubie coeirHeHHS AIeMEHTOB 4-0i rpymisl. Paznuune B
PEaKIMOHHOM CIOCOOHOCTH YTIIEBOJOPOAOB M CHUIIAHOB.

Kucnopomusie coemuHeHHWS  p-dIEMEHTOB  4-0ff  TPYIIIBL.
Monekynst CO u CO,: monmyyenue, comnoctaBienue ctpoenus (MO
JIKAO, MBC), ¢pusnueckux u xumuieckux (Bzaumopeicraue ¢ H,0,
MeTajlJIaMH, OKHCIIMTEILHO-BOCCTAHOBUTEIbHEIE cBoiicTBa, CO u CO,
Kak JmraHasl) cBoicTB. KapOonmier MetammoB. CorocTaBicHHE
ctpoenus u coiictB HCOOH u H,COs.

TepMmoanHaMudeckast yCTOWYHMBOCTh KapOoHaToB. CTpoeHHE H
cBoiictBa Si0,. Comocrapnenne crpoeHuss u cBorctB CO, u SiO,,
KapOOHATOB U cIMKAaTOB. OCHOBHBIC THITBI CTPYKTYP CHITUKATOB.

lanoreHuabr yriepoaa " KapOOHMII-TaJIOT eHUI.
TerparanoreHuasl  KpeMHHUS, TeKCaQTOPOKPEMHHEBAas KHCIOTA.
CtpoeHre ¥ CBOICTBAa IUTAJIOTCHUIIOB M  TETParaJoreHHJOB
repManusi, ojioBa U cBuHIA. CTpoeHHE W CBOWCTBA IIMaHOBOJAOPOJA,
POIaHOBOJOPO/Ia U UX MPOU3BOMHBIX. A30TCO/EpKAIINE COSTUHEHS
aIeMeHTOB 4-oif rpymmsl: riceBgoranorensl (aumuad (CN),, ntuponan
(SCN), u mncesmoranorenuasl (umanug CN-, mmamatr OCN-,
tuonmoHat (SCN-). Cynbhuas! repaHus, 0JI0Ba U CBUHIIA.

3aKOHOMEPHOCTH B U3MEHEHHH CTPOCHHS 1 XHMUIECKIX CBOMCTB
okcumoB u ruApokcunoB Ge, Sn um Pb (TepMommHamuueckas
YCTOWYHBOCTb, KHCJIOTHO-OCHOBHEIE u OKHCITUTENBHO-
BOCCTaHOBHUTEIILHBIE CBOICTBA).

4.2.6.

p—anementsl |11 rpyrms:

3aKOHOMEPHOCTH B W3MEHEHHH JJIEKTPOHHON KoH(pHTryparww,
pa3MepoB aToOMOB, DHEPTHM HOHH3AIMHU, CPOJICTBA K JIIEKTPOHY,
ANEKTPOOTPHULIATENIEHOCTH, XAPaKTEPHBIX CTENEHEeH OKHUCIICHUS W
KOOpJMHAIIMOHHBIX ~ 4mcen  aTtoMoB. (OCHOBHBIE  TMPHUPOJIHEIE
COCIMHCHUA, TPHUHIUIIBI TIOJYYCHHUA HN3 HHUX 60pa, aJIFOMHHUS,
TraJjiusa, nHAWA, TaJlJIus. HpI/IMeHeHI/Ie IMPOCTHIX BEIUICCTB.

XapakTepHbIe CTENEHH OKUCIICHUS W KOOPIWHAIMOHHBIE YHCIa
Ooopa. Kpucrammmueckas CTpykTypa, (u3nueckne M XWMHUYECKHE
CBOIiCcTBa OOpa.

[Tonyuenue, CTPOCHHUE, CBOMCTBa nubopaHa B,Hs:
BOCCTaHOBHUTEIIbHBIE CBOMCTBA, B3aMMOJICWCTBHE C BOJIOW, THIPH]IOM
mutust (LiH), okcumom yrieponaa (HsBCO — kapOonus OopaHa).

[Toydyenue, 0coOEHHOCTH CTpOeHHS U cBoWcTBa B,O3 1 OOpHBIX
KHCJIOT. 3aBUCHMOCTb  COCTaBa MPOAYKTOB  IOJIMMEPU3ALUH
oKkcobopaToB oT pH cpembl 1 KOHIICHTPAITUH.

JuaroHanpHOE€ CXOJCTBO 0OOpa W KpeMHHS Ha mpuMmepe
THJIPUJIOB, TaJOT€HUAOB, OKCHIOB M OKCOKHCJIOT. CorocTaBiieHHE
CTPOEHUSI U CBOMCTB OOPaTOB, KApOOHATOB M HUTPATOB METAJIIOB.

AHajorusi B CTPOGHWH M CBOWCTBaX COEIWHEHHI: OEH307m —
Oopaszod, anma3 — 60pa3oH.

[lonyuenue Oopa u3 TPUPOAHBIX coeauHeHud. Ilpumenenue
0opa u ero COeTMHEHUH.

[Monyuenue, GU3NYECKHE U XUMHUECKHUE CBONCTBA AJFOMHUHMS,
TN, UHIVS U TaJLUTHSL.

3aKOHOMEPHOCTH B CTPOCHHH, TEPMHUYECKOH YCTOHIMBOCTH,
KHCIIOTHO-OCHOBHBIX W OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX CBOICTB
COCIMHCHMI DJIEMCHTOB B CTENCHW OKHUCJICHUS +3: OKCHIBI,
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THUAPOKCHUJIBI, TamoreHuabl. KoMIUIeKCHBbIE COETMHEHHS aTIOMUHMS,
TaJIvsl, WHAWA W TaUIAA. [MApuj amoMUHHUS W aJIIOMOTHIPHIBL
LIETIOYHBIX 3JIeMeHTOB. OCOOCHHOCTH XUMHHU

Tl (I). VI3MeHeHne yCTOWYMBOCTH COCAMHECHHUIT JIEMEHTOB B HU3KHX
CTETICHAX OKHWCIIeHHS B 3—eil m 4-oii rpynmax. [IpuponHsie
COEIMHEHMS, TTOJIyYeHUE U NMPUMEHEHUE AFOMHUHUSA, TaJUIAs, WHANS,
TaJJIUs U UX COETMHEHUH.

4.2.7.

S—3IIEMEHTBI
I-1l rpynm

3aKOHOMEPHOCTH B HM3MCHCHUU D3JCKTPOHHBIX KOH(UTYpalUH,
BEeIMYMH PAaJAWyCOB, JHEPrHi HMOHW3AUU aTOMOB. (OCOOEHHOCTH
TUTHS. ODHEPrusl KPHUCTANIMYECKOM pemeTkd, (u3uueckne W
XUMHUYECKAE  CBOWMCTBA  MpOCThIX  BemiectB.  OCOOCHHOCTH
B3aUMOJEUCTBUS ILIEIOYHBIX METAUIOB C BOAOW IO PSAY JIUTHA —
me3uii. 3aKOHOMEPHOCTH B CTPOCHHH M CBOWCTBaX (TepMmUecKas
YCTOHYHMBOCTh, KHUCJIOTHO-OCHOBHBIC CBOWCTBA) OCHOBHBIX THIIOB
COCIUHCHHIA: OKCHUJOB, TEPOKCUAOB, THIPOKCUIOB, KapOOHATOB,
ranoreHu10B. OCOOEHHOCTH KOMIUIEKCHBIX COEIWHEHHUH IEeI0YHBIX
snemeHTOB. [lomydeHne MIETOYHBIX METAUIOB W3 IPHPOIHBIX
coequHeHuil. [[pumMeHeHre meaoYHbIX METAJIIOB U UX COEIMHEHUH.

OcobenHoctn Oepwumns. [lomydeHue MPOCTBIX BEMIECTB U3
MIPUPOTHBIX COSAMHEHUH.

luapokcuapl OCpwIMST W MarHusl: CTPOSHHUE, KHCIOTHO-
OCHOBHBIC CBOMCTBA, PEAKINH MPOTOJIM3a M KOHJEHCAIlMu MOHOB Be
(I) m Mg (I). Kapbonarer Oepummus w Marama. Okcoarerar
Oepriutns. 3aKOHOMEPHOCTH B CTPOCHHU M CBOMCTBAaX OCHOBHBIX
TUTMIOB COCAMHEHUH IIENOYHO3EMENIbHBIX JJIEMEHTOB: OKCHIIOB,
THAPOKCH]IOB, KApOOHATOB, TaJIOTEHHIOB.

KommnekcHpie  cOeOMHEHUS  SJEMEHTOB  2-OM  TPYIIIBL
JlnaroHaiabHO€ CXOJCTBO JIMTUM — MarHui; JUaroHAJIbHOE CXOJICTBO
Oepwmuit — amomuHuil. [lpuMmeHenue Oepwiuids, MarHusT ©
[IEIOYHO3EMEINTbHBIX 3JIEMEHTOB.

4.2.8.

d— wu f-aneMmeHTs
IPYIIIBI

I

3aKOHOMEPHOCTH B HM3MEHEHHH SJIEKTPOHHBIX KOHQUTypaIu,
PaaAnyCOB, SHEPTHII NOHU3AINH, XapaKTEPHBIX CTETIEHEH OKUCIEHUS U
KOOPAWHAIMOHHBIX YHCET aTOMOB.

Penkozemenbupie snmementsl  (P33). JlamTammmHoe ckatwme.
CpaBHeHME (M3NYECKUX CBOWCTB TMPOCTBIX BEIIECTB: OJHEPrHi
aTOMM3alry, TeMIepaTyp (a30BbIX IE€PEXOA0B, ONTHYECKHX U
MarHUTHBIX CBOMCTB.

Xumuyeckue cpoiictBa P3D. 3akoHOMEpPHOCTH B CTpPOCHHH H
CBOWCTBAaX OKCHJOB, T'MAPOKCHIOB. CXOACTBO M pa3iMyMe XUMHHU
P32 u snementoB 2-oif rpynmnel. KomiekcHele coeauHenus P309:
KOOpPIMHAIIHOHHBIE YHcha, KOOpAMHAIIOHHEIE MOJIUDIPHI,
YCTOWYUBOCTD.

PenkozemenbHblE  3JIEMEHTBI € NEPEMEHHOW  CTENEHBIO
okucienusi, ocobennoctu Ce (IV) m Eu (II). Pasmenenme wu
npuMmenenne P30.

AKTHMHHH W aKkTHHHIbBL. 3aKOHOMEPHOCTHM B HW3MEHEHUH
JJIEKTPOHHON KOH(Urypauuu, paadycoB, SHEPrUil HOHHM3ALWH,
XapaKTEepHBIX CTENEeHEeW OKWCIEeHWS, KOOPAWHAIIMOHHBIX YHCEN
aKTUHUS U akTUHUAOB. lloarpynmer Topus u Oepxums. [lomydenue,
¢usnueckue W XUMHUYeCKUe (B3aUMOACHCTBHE C KHCIOTaMH,
I[eJI09aMH, HEMETaJlJIaMH ) CBOWCTBA MPOCTHIX BEIIECTB.

CTpoeHHe U CBOMCTBA COEMHEHHIT akTHHII-HOHOB: (MO2)*" (M
= U, Np, Pu). Ocobennoctun xumuum TOopus M ypaHa. CXoacTBO
3JIEMEHTOB MOATPYIIIBI TOPUS ¢ d—3IEMEHTaMH.

Axtunugbl. X npumeHeHHe B TeXHUKE. XapaKTepHbIE CTEIEHU
okucieHus. CoenMHEHWs AaKTUHUIOB B  BBICOKMX  CTENEHSX
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OKHMCJICHUSI.

4.2.9.

d-anements IV rpymmsn

ConocraBieHne  JJEKTPOHHBIX  KOH(HUTyparuif, BETUYHH
paArycoB, SHEPTUIl MOHW3AINHU, XapaKTEPHBIX CTETIeHeH OKWCIICHWS,
KOODPJMHAIIMOHHBIX YUCET aTOMOB P—3JIEMEHTOB 1 0—31eMeHTOB 4-0if
rpynmel. [IpuponHble COEOWHEHWs, TONYYeHHE W COIOCTaBIICHHUE
(hM3UYECKUX W XUMHIYECKUX CBOHCTB MPOCTHIX BEIIECTB DJIEMEHTOB 4-
oif rpynmsl. ComocTaBlIeHHE CTPOEHHS U CBOMCTB OJHOTHITHBIX
coemuennii B pagy O (IV)-D (II)-D (II). Komrmuiekcubie
COETMHEHHSL.

Paznenenne coemuHeHnii mUpKOHUA W TadHUA. IlepokcumHbie
coeauHeHus TUTaHa. [IpuMeHeHne THUTaHa, IMPKOHUS, TadHUS M UX
COEIMHECHUI.

d—aemenTs V Tpymis!

ComnoctaBieHre  JJEKTPOHHBIX  KOH(PHUTypamuii, BEIWYHH

paauycos, SHEPruit HOHM3AIUH, cTeneHen OKHUCJICHHUS,
KOOPJAWHAIIMOHHBIX YMCET AaTOMOB P—3JIEMEHTOB M (—3]IeMEHTOB 5-0i
TPYTIIIEL.

[Ipupogabie coequHEHNs, TONTYICHIE, TIPUMCHEHHE, (PU3HISCKIC
U XUMHYECKHE CBOHCTBa TMpOCThIX BemecTB. ComocTaBiacHUE
CTPOCHHUS W XUMHYECCKHX CBOWCTB KATHOHHBIX M aHHOHHBIX (HOpM
coenmuaeHni BaHamua (V) m dochopa (V). HM3omommcoennHEHHUS:
CTpPOCHHE, 3aBUCHMOCTh cocTaBa OT pH © KOHIEHTpaIuu.
ConocTaBjicHHE OKHUCIUTEIbHO-BOCCTAHOBUTEILHEIX M KHCJIOTHO-
OCHOBHBIX CBOWMCTB COCIMHCHUM BaHAJHsA B CTCICHIX OKUCICHHS [1—
I1-1IV-V. Cynbdocomu (cynbpunHbie aHUOHHBIE KOMIUIEKCHI) H
nepokcuanbie coeauHenus BaHagus (V). CoeguHEHHS HUOOHMS H
TaHTaJla B HU3KUX CTENeHsIX OKucleHus. KimacTtepsr.

4.2.10.

d-snementsl VI rpymmsr

ComocraBieHne  3JEKTPOHHBIX  KOHQUrypauud, BEJIHMYUH
pannycoB, SHEPruil MOHU3ALMHU, XapPAKTEPHBIX CTENEHEH OKHCICHUS,
KOODPJMHAIIMOHHBIX YHCET aTOMOB P-3JIEMEHTOB W (-3JIeMEHTOB 6-
oii rpymmel. CpaBHEHHE XHMHUYECKHX M (UIUUECKUX CBOICTB
HPOCTHIX BelecTB O-3yeMeHTOB 6-0if rpymmbl. VX monydeHue u3
MIPUPOAHBIX COEIMHEHNH U IPUMEHEHHE.

CorocTaBieHHEe CTPOSHUS U CBOMCTB BBICHIMX OKCHIOB D03 H
kucnot H00,. KommiekcHele COeAMHEHNUS 311EMEHTOB 6-011 IpYTIIIEI.
KonneHcaius O0KCOaHMOHOB: M30- U T€TEPOIIOIU-COSTUHEHUS.

ComnocrasieHue KHCIIOTHO-OCHOBHBIX, OKHUCIIUTENBHO-
BOCCTAaHOBUTEIBHBIX CBOMCTB coennHeHnit xpoma B psaay Cr (VI)-Cr
(D)—Cr (II). Tepokcuausie coequnerus. Cyiabdoconu (CyabhumaHbie
AHHUOHHBIE KOMIUIEKCHI). KpaTHble CBSI3M MeTaJuI-MEeTall B
COCJIMHEHMSIX XpOMa, MOJIMO/JIeHa, BOJIb(pama.

4.2.11.

d—anements VII rpymnmst

CpaBHUTENbHAS XapaKTEPUCTHKA JJIGKTPOHHBIX KOH(HTYyparwid,
BEJIMYUH PaJUyCOB, SHEPrUi HMOHU3ALUHU, XAPAKTEPHBIX CTEHEHEH
OKHCJICHUSI ¥ KOOPHMHAIIMOHHBIX YHCENl aTOMOB P-JIEMEHTOB u d—
3JEMEHTOB 7-0i rpynnsl. IIpupojHbBIE COEIMHEHHUS, IOIY4YEHHE,
¢usnueckue, XWMHYECKHE CBOWCTBA M IPHMEHEHHE MPOCTHIX
BerectB O-smemenToB 7-0#f rpymmel.  COMOCTaBIIEHWE CBOWMCTB
COEIMHEHWH MapraHna C pa3jiudHbIMA CTETEHSMH OKHCIICHHS.
CpaBHEHHE CTpPOEHHS H CBOHCTB (TEPMHUYECKOW YCTOWYMBOCTH,
KHCIIOTHO-OCHOBHBIX, OKHUCIIUTEIIEHO-BOCCTAHOBUTEIILHBIX )
coequnernii Mn (VII) —Te (VII) —Re (VII). Coenunenust penusi B
HU3KUX CTENCHIX OKUCICHUS.

4.2.12.

d—anementsl VIII rpynmsr

3d-sneMeHThI — Kene30, KoOanbT, HuKenb. CpaBHEHHE 3JICKTPOHHOU
KOHQUTYpaluu, paguycoB, OSHEPrHi WOHHW3AIMH, XapaKTepHBIX
CTETICHE OKHUCIIEHUS W KOOPJMHAIIMOHHBIX YHCENl aTOMOB JTHX
snemMeHTOB. [IpupoaHbie coeAMHEHMs, MONTy4YeHUE, NMPUMEHEHUE U
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CBOMCTBA MPOCTHIX BemiecTB. DeppoMarHeTusm.

CorrocTaBieHHE CTPOCHHS W XMMHYECKUX CBOWCTB COCIMHCHHMA
Fe, Co, Ni co crenensto okucnenus 1l u III. CpaBHeHnue ctpoeHus u
CBOHCTB KOMIUICKCHBIX (I[MAHHABI, AaMMHAKaTbhl, TaJOTCHHUIbI)
COCIMHCHHUM JKejie3a, KoOanbTa, HHKENs. TepMoIMHAMHUYecKas U
KHHETHYeCKass yCTOWIMBOCTh TeKCAITMaHOMETAIIIATHBIX KOMIIIICKCOB.
[Monyuenue u conocrarienue cpocTB coeaunenuii Fe (1) u Fe (VI).
KapOoHWbI mepexoIHbIX JIEMEHTOB.
40— u 5d-srmeMeHTHI: PyTEHHH, POIWIA, MAIaANii, OCMHHA, MPHUINH,
miatuHa. [lpupoanHele coenuWHEHHUs, TMONy4YCHHE, TPUMEHEHUE,
(hm3nUeCcKUe U XMMHYECKUE CBONCTBA IMPOCTHIX BEIIECTB.

ComnocrapieHrue CBONCTB coenuHeHU 4d— u 5d— 311eMEeHTOB B
Pa3IMYHBIX CTEIICHIX OKHCICHUS.

Crpoenne u coiictBa RuQy4, 0sO,. KommiekcHble coennHEHUS
4d— wu Sd-omemenroB: crpoeHne. OCOOEHHOCTH KOMIUIEKCHBIX
COCIVUHCHHN NalIagus U IUNIATHHBI B CTEIICHU OKHMCIICHHS +2 U +4.

4.2.13.

d — anemenTsI [ rpymiist

CormocraBieHre 3IEKTPOHHBIX KOH(MUTYpaluii, BEITHYHUH PaIuyCoB,
SHEPrud HMOHM3ALMM, XapaKTEPHBIX CTENEHEH OKHUCIEHUS U
KOOPIMHAIIMOHHBIX YHCENI aTOMOB S-3JIEMEHTOB U d—3JeMeHTOB 1-0if
rpynmel.  [lpuponmHbie  cOoeqMHEHWs, TIONyYeHHE, MpPHUMEHEHHE,
(u3nyecKue ¥ = XUMHYCCKHE CBOWCTBA, TIPOCTHIX  BEIICCTB.
ComnocTaBieHle CTPOCHUA U CBOWCTB OJHOTUIHBIX COCAUHEHUI
(OKCHABI, THAPOKCHIBI, TaJIOTEHUIBI) S—IEMEHTOB U d—3JIeMEeHTOB 1-
oii rTpymmbl. OcobenHoctu coemunenuit Cu (II) u Au (II).
Kommekcubie coequnenus d-3jeMeHTOB 1-0if Tpymmsl (aMMHaKaThI,
OUAHUABI, TAJOTEHUIBI): KOOPAWHAIIMOHHBIE YHCITA, 3aBHCHMOCTD
(OpMBI  KOOPIWHAIIMOHHOTO  MOJURJpa  OT  3JCKTPOHHOMU
KOH(UTYpaluu NEeHTPATbHOTO aToMa M MPHUPO/bl Juranaa. CtpoeHue
U cBOicTBa coeuHeHU 3nmeMeHToB Cu, Ag, Au B BBICIIUX CTEHEHSIX
OKHCIICHUSI.

D — anementsi Il rpymmbt

ComocraBiieHHE  3JEKTPOHHBIX  KOH(UTYpaluid, pajnycos,
SHEPTMA  HMOHUW3ALIMM,  XApaKTEPHBIX  CTEIEHEH  OKHUCIIEHUS,
KOOPAWHAIMOHHBIX YHCENI aTOMOB S-3JIEMEHTOB U d-3JIEMEHTOB 2-0M
rpynnel.  [IpuponHble  coeqMHEHHs, TMONyYeHHEe, MpPHUMEHEHHE,
¢usnveckue W XWMHUYECKHE CBOMCTBA IIMHKA, KaaMHs, PTYTH.
CpaBHEHHE CTpPOEHHMS U CBOWCTB OKCHAOB, THAPOKCHIOB H
rajoreHuioB. CTpoeHHe W IUCHPONOPILHUOHUPOBAHUE COEIMHEHHM
Hg,”". KOMIUIEKCHBIE COGAMHCHHS: aMMHAKATBHI, TalOTCHHIBI,
nuanuabl. [IpiMeHeHne coefMHEeHN IMHKA, KaAMUs], PTYTH.

4.2.14.

O0600111EHNE:
TIePUOTUIHOCTD
U3MEHECHUS CBOMCTB
3JIEMEHTOB H uX
COCIMHEHMI

[lepuopnuHoCcT, W3MeHEHWs (MO TpymmaM W TEepHoJaM)
paguycoB aTOMOB, ITOTCHITMAIIOB HOHHU3AIINH, CPOJICTBA K DJIEKTPOHY,
3JIEKTPOOTPHUIATETLHOCTH, CTEIEHW OKHUCIICHUS, KOOPIWHAIIMOHHBIX
gucen. [lepuognyHOCT, W3MEHEHWS CBOWCTB (IO TpymmaM H
MeproaaM) TPOCTHIX BEIIECTB, YCTOMYUBOCTU BEIIECTB, KUCIOTHO-
OCHOBHBIX CBOWCTB OKCHIOB H THIPOKCHIIOB, OKHCIUTEIHLHO-
BOCCTAHOBUTEIHHBIX CBOMCTB.

4.2.15.

ITonroroBka K
TECTHUPOBAHUIO 10
Texgosorun ®UITO

OsznakomieHue ¢ nemoBepcueit Tecra. IloBropenue crmocoOoB
pelieHus 3amad Mo TemaM: «3aKOHbl XuUMHH», «PacTBOpBI,
«TemnoBoit 3¢ ekt xuMuuecKux peakiuit. 3akon ['eccay, «Heprus
['u66ca. Kpurepun camMonpou3BOIBHOTO NPOTEKAHUS IPOIIECCOBY,
«Kuneruka»,  «Onekrponus»,  «Pacu€Tl 1O  XUMHUYECKHM
ypaBHeHUSIMY». KOMOWHUpOBaHHBIC 3a/1a4H.

Homep pa3nena
AUCHMILINHBI

Tembl NpakTHYECKUX 3aHATHH

4.2.1.

Th. Bogopon, kuciopon
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Homep pa3nena

Tembl MpakTHYECKUX 3aHATHH

AUCUMILTHHBI
4.2.2. P—anementsr VII rpynmsr
4.2.3. P—nemenTs! VI rpynimel
4,24, P—anemenTs! V rpyniib
4.2.5. P—nemenTs! IV rpynmnst
4.2.6. P—anementsr 11 rpymimb:
4.2.7. S—anemenTsl |, Il rpymm.
4.2.8. d— u fonementsi 111 rpynmer
Kontposbnas padota No2 s-anemenTsl, d-3nemenTsI I rpynmst u f-ameMeHTs
AHanu3 KOHTPOJIbHON paboThl No2, paboTta HaJ omMOKaMu
4.2.9. d-snementsr V-V rpymm.
4.2.10. d—snementst VI rpynmsl
4211 d—snementst VII rpymnimsl
4.2.12. d—anementst VIII rpynmnst
4.2.13. d—anementsi I-1l rpynmn
KonrposbHas pabota Ne3 d—anementsi I, 11, IV-VIII rpynn
4.2.14. AHanm3 KOHTPOJbHOH paboTsl Ne3, paboTa HaJ OIMOKaMH.
4.2.15. [ToaroroBka k TectupoBaHuto o trexnojgoruun OUITO

Homep pa3nena

TeMbl J1a00paTOPHBIX 3aHATHI

AUCHHUILTUHBI
4.2.1. Tb. Bonopon, kucnopon
4.2.2. I"anorensl
4.2.3. Cepa u €€ coeJUHeHUsI
4.2.4. Asort, dochop
4.2.5. Yrnepon u kpemauii. O0BO, CBUHEIL.
4.2.6. bop, anromunuii.
KontposnbHas pabora Nel P-anementst VII-1V rpynmst
4.2.7. CHHTEe3 HeOpraHUYECKHUX COEMHEHU.
4.2.8. CHHTE3 HEOPraHMYECKUX COEAMHEHHMN.
3amura NpoeKTOB.
4.2.9. Turad u BaHaIUN.
4.2.10. Xpom.
4.2.11. Maprasnerg
4.2.12. JKenezo, kobanbT, HUKEIb
4.2.13. d—anementsr I-11 rpynm
4.2.14. O0600611eHre: TEPUOANYHOCTh U3MEHEHHS CBOICTB 2JIEMEHTOB U MX COCTMHEHUI
4.2.15 ITogroroBka k TectupoBanuio o TexHosnoruu U0

5. IlepeyeHb y4eOHO-METOAMYECKOTO O0ecriedeHHs IJI CAMOCTOATEIbHON pado-
ThI o0yuyarwumuxcs no fucuunianne «Heoprannyeckas xumus (Xumus 3j1eMeH-

TOB)»

Ne Bua camocrosiTeabHOM

paGoThi Jlureparypa

1. | loaroroBka k naboparopusiM u | 1. Ilepeuens u [lepeuens

MPAKTUYECKUM 3aHATUSIM 2. KOHCIEKTHI JIEKIINd.

3. OCHOBBI XMMHUU JIEMEHTOB: yueOHoe mocobue / T.A.
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Jlapuues, T. 0. Koxyxosa; ®I'6OY BIIO
«KemepoBCKHUI TOCY1apCTBEHHBIA YHUBEPCUTET. -
Kemeposo: Kysb6accpy3uznar, 2012. — 152 c.

2. | Bemonnenue unauBuayansubix | 1. Ilepeuens u [lepeuens
3aJaHuN 2. KoHCIEKTHI JIEKIIHL.
3. | Ilpoekt 1. Ilepeuens u Ilepeuens
2. Bockpecenckuii, [1.1. Texnuka mabopaTopHbIX padoT. -

M.: Xumus, 1973.-718c.

3. Jleonoga, E.B. [IpakTukym mo HeOpraHu4eCKOMY CHHTE-
3y /E.B. JleonoBa, 0.A. Bumnskosa. - M.: Beicmras miko-
na, 1986.-224c.

4. Jlecnosa, b.B. [IpakTukyM 110 HEOpraHMYECKOMY CUHTE-
3y. - M.: Beicmias mkomna, 1969.-190c.

5. Tukassiii, B.®. [IpakTukym 1o HEOpraHU4ECKOM XUMUHU.
- Munck: Briciras mxoia, 1969.-249c¢.

6. Kiounukos, H.I'. Heopranmueckuii cuntes. - M.: I1po-
cemenue, 1988.-240c.

7. Kapskun, }0.B. Hucteie xumnyeckue Bemectsa /F0.B.
Kapskun, .. Anrenos. - M.: Xumus, 1974.-407c.

8. IIpaktukym no neopranndeckoit xumun /[lox pen. A.®D.
Bopo6neBa u C.1. [pakuna. - M.: Xumus, 1984.-425c.

9. Csupunos, B.B. u np. Heopranmueckuii cunres. —
MuHck: YHuBepcuterckoe, 1996.

10. baymenrans u Ap. AHOPTaHUKYM, B 2-X T. — M.:
Mup,1984.

11. Anemun, B.A. u ap. [IpakTuKym 1o HeOpraHu4ecKou
xumun. — M.: Academa, 2004.

4. | IloarotoBka Kk KOHTpOJBHBIM pa- | 1. I[lepeuens u Ilepeuenn

060TaM U 3K3aMEHY KoHcnekTsl nexuuii.

3. OCHOBBI XUMHUH 3JIEMEHTOB: yueOHoe mocodue / T. A.
Jlapuues, T. FO. KoxyxoBa; KemepoBckuit
roCyJapCTBEHHBIN YHUBEPCUTET. - KeMepoBo:
Kysb6accBy3uznar, 2012. — 152 c.

no

CamocrosTenbHas pa60Ta CTyACHTAa OOJDKHA IIPOBOAUTHCA CUCTCMATHYCCKH B
COOTBCTCTBHH C KAJICHAAPHBIM IIJIAHOM.

Hepneas JlaGoparopHbie IIpakTuyeckue HNuauBuayanbHble 3a1aHUs
padoThI 3aHATHA

1 Tb. Bogopon, kuciopon Bonopon, kuciopon

2 I"anorensl P—nements! VII rpyns P—nements! VII rpynmst

3 Cepa u ee COeINHEHUs P—anemenTs! VI rpynmst P—nemenTs! VI rpynmsl

4 Asor, gochop P—aniemenTs! V rpynmsl P—aniemenTs! V rpynmsl

5 Yriiepoa 1 KpeMHHUH. P—onementsl IV rpymnmst P—nemenTs! |V rpymnisl
OnoBO, CBHHETI.

6 bop, anromuHuit P—nementsl 11 rpynmst P—nementsl |11 rpynmst

7 Kontponbnas pabora Nel | S—ameMeHThI [ToaroroBka Kk KOHTPOJIBLHOM
P —snementst VII-1V pabote
IpyMIL.
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8 Cunte3 Heoprannyeckux | d—aaementst I rpymmb S—3JIEMEHTBI
COCIIMHEHUI f-anemeHTHI d—anementsr |1 rpymmst
f—amements! |1 rpymmsr
9 CuHTEe3 HEOpraHM4eCKUX | KOHTpoJsibHas padoTa Ne2 IToaroroBka K KOHTPOJIBHON
COEIMHEHU N S—3JIEMEHTHI pabote
d-anementsr |1 rpymmsr,
f—a7eMeHThI
10 3amura npoeKToB AHanu3 KOHTPOJILHOU pabo-
ThI No2, paboTa Ha/1 O1Iuo-
KaMu
11 TuTtan 1 BaHaIUN. d-snementsr 1V-V rpymn d-snementsr IV-V rpymnn
12 Xpom d—snementsr VI rpymimsn d—snementsr VI rpymmbt
13 Mapranerg d—snementst VII rpymisr d—snementst VII rpynmsr
14 XKeneso, kobanbt, HuKedb | d—amements! VIII rpymmb d—anementst VIII rpymms
15 d—nemenrsi |, Il rp. d—snementsi |, Il rpynn d—anemenrsi |, |1, rpynn
16 O06o01IeHHe: TePHOIIY- KOHTpOJbHAs paboTta Ne3 [ToaroroBka K KOHTPOJIBHOM
HOCTb U3MeHeHus coiictB | d—anemenrtsi |, 11, IV-VIII pabore
DIIEMEHTOB M UX COCUHE- | TPYIII
HUU
17 IToaroroBka k rectupoBa- | [logroroBka k TectupoBa- | [IoAroToBka K TECTUPOBAHUIO
HHUIO 110 TEXHOJIOTHUU Huto no texHosorun ®UIIO | no texnonoruun GUIIO
OUIIO
18 [TonroroBka k TectupoBa- | [lonroroBka k TecTupoBa- | [lonroroBka kK TeCTUPOBAHUIO
HHUIO 110 TEXHOJIOTUH Huto no texHosorun ®UIIO | nmo texnonoruun GUITO
OUIIO
IIpoext Brmonasercs B nepuox 8-9 Henenn

6. @OH/ OILEHOYHBIX CPEICTB /sl MPOBEIEHUsI MPOMEKYTOUHOM aTTecTaluu 00y4a-
omuxcs no aucuumniaune Heopranuyeckast xumusi (XuMusi 3J1€MEHTOB)»

6.1 IMacmopT poHAa OLIEHOUYHBIX CPeACTB Mo aucHumiInue «Heopranuyeckasi XuMus
(XuMHUS 3J1EMEHTOB)»

Ne | KonTtposmmpyembie pasaeasl | Kox konTpoinupyemoit kom- | HammeHoBaHue  OleHOY-
n/m | (TemMbl) JMCUMILIMHBI | IeTeHIUN (MM eé 4acTH) /M | HOro CpeacTBa
(pe3ybTaThI IO pa3jaesaam) ee (popmyMpoBKa — MO Ke-
JIAHU IO
1. Bonopoa. Kucnopon OIIK-1, OIIK-2, OIIK-6, [1K-1, | UanuBuayanbHbIe 3aaHUS,
2. p — anemenTsl VI rpymimsr IIK-3, TIK-4 BOIIPOCHI JUIsl JIONyCKA H
3. | p—onementsl VI rpymnmsl 3AIUTHI JTA0OPATOPHOH pa-
0OTBHI, 33141, KOHTPOJIbHAS
4. | p—2aeMeHTsl V rpynmsl
pabota, 3amuTa MPOEKTA,
S. P — 9MeMeHTH! IV rpymmet 9K3aMeH (TeCT MO TEXHOJIO-
6. p — snementst || rpymmsr run ®UIIO u ycTHBIA OT-
7. S — DJIEMEHTEHI BET).
I-1l rpynim
8. | d—wu f- amemenTsi 111 rpymmbr
9. | d-osmements! IV rpynnst
10. | d-a;memenTs V rpymnibl
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Ne | KouTpoaupyembie pasgeanl | Kox konTposaupyemoit kom- | HammMeHoBaHMe  OLI€HOY-
n/nm | (TemMbl) AMCUMILIMHBI | IeTeHIUN (MM eé 4acTH) /M | HOTrO CpeaCcTBa
(pe3yabTaThl IO pa3aeiam) ee ¢opmyJMpoBKa — MO xKe-
JIAHU O
11. | d-smementsr VI rpyrmst
12. | d —»osmementsl VII rpymimsr
13. | d —osmementst VI rpymms
14. | d —osnements [ 1l - rpymisr

6.2 Tunosble KOHTPOJIbHBIC 3aJlaHUA WJIH HHBIC MAaTEPHUAJbI

6.2.1.

IK3amen

Tunossie BOITIPOCHKI:

RRO©oo N~ WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Bonopon, xapakrepuctuka U CBOWCTBaA.

P-anements! VIII rpynmsl.

P—anements! VII rpynnel. CpaBHUTENbHAS XapaKTEPUCTHKA.
XJop, CBOMCTBA, COCTMHECHUS.

I"asorenoBooponsl. [lonydenue u cCBOMCTBA.

OeMeHTh! OATPpYIIbl OpoMa.

P—anementsl VI rpynmel. CpaBHUTENbHAS] XapAKTEPUCTHUKA.
Cepa, xapakrtepuctuka. CoelMHEHUS CEPBI C BOAOPOJIOM.
Kucnopoacoaepxaniye COeIMHEHNS CEPBI.

DJIEMEHTBI OATPYIIIbLI CEJICHA.

P—snemenTs! V rpymisl.

A3or, xapakrepuctuka. CoelMHEHUs a30Ta ¢ BOAOPOJIOM.
Kucnopoacoaepxaniye COeIMHEHHs a30Ta.

DNEMEHTHI OATPYIIIBI MBILIBSIKA.

®dochop, coennHeHusl.

P—anements! IV rpynmel.

Yraepon, coeMHEHUS.

Kpemuuii, coenuHeHusl.

DneMEeHTHI NOATPYIIbI FTepMaHHUsL.

p—oaeMeHTs!I 111 rpynmel.

bop, coenunenus.

AIOMUHUI, COeTMHEHMUS.

DONEeMEHTHI OATPYIIIbI TAJUINS.

S—IJIEMEHTBHI.

bepunnuii, coequHeHus.

OO6mas xapakTepucTuka d — 2JIEeMEHTOB.

d—anementsr 11 rpymnmel. JIaHTaHOMTBI U AKTHHOW/IBI.
d-snementst IV rpymmbl.

d-snemeHTHI V rpymis.

d-snementsr VI rpymmb.

XpoM, COEIMHEHHUs] XpOMa.

d-snementst VII rpymmsbl.

Mapranen, coequnenus mapranmna (11, IV).

Mapranen, coequaenus mapranma (VI, VII).

DeMeHThI Tpuaibl xxkene3a. CoenuHeHus (POCTHIE).
DneMeHTHI TpHUasbl XKee3a. KoMIUIEeKCHbIE COCTUHEHUS.
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37. O6mas xapakTepuCTUKA IIIATUHOBBIX METAJLIOB.
38. d-amemenTsl I rpymiisL.
39. Mens, coequrenus (1, II).
40. d—snements! I rpymmsL.
O0pa3s1bl PK3aMEHAMOHHBIX OUJIETOB:

DK3aMeHanoHHbIA Orter Ne 1

=

bop u ero coenriHeHus.

Mapranern. Coeaunaenus Mn (11, 1V).
3.  PbO, + KCrO, + KOH —

S +KOH —

no

DK3aMeHaMOHHBIN OmiieT No 2

1.  A3zort, xapaktepuctuka. CoeJUHEHHUS a30Ta C BOJAOPOIOM.
d-anementsl VIII rp. O61mas xapakTepucTHKa.
3. BaFeO4+ HClyy—

FeSO, + H,O, + H,SO4 —

no

DK3aMeHaIMOHHBIN OneT Ne 3

1. l'anorenoBonopoasl. Ilonyuenue, cBocTBa.
2. d-snementsi VI rp.
3. K4[F€(CN)5] + H,0, +H,50, —

Na,S,03 + Cl, + H,0 —

MaxkcumanbHOe KOJTMYECTBO 0auIoB 3a sk3ameH 60:

60 Oanro6 CTymeHT TONly4aeT 3a TOJHBIE W TPaBUIBHBIE OTBETHl HAa BCE BOIPOCH OwWIieTa,
W3JIOKCHHBIE B ONPEACICHHON TIOCIE0BAaTEIbHOCTH M TOATBEPKICHHBIE COOTBETCTBYIOIIUMHU
IpUMEPaMU;

om 59 00 43 6annoé CTyICHT MOJTyYaeT 3a MOJTHOE, TPABIIIBHOE U3JI0KEHNE OTBETOB HA BCE BOTIPOCHI
Ownera, €CIIM IPU OTBETE OBLIH JOMYILEHBI HECYIIECTBEHHbIE OIIHOKY;

om 42 0o 33 6ann06 CTYINCHT TONydaeT NMPU OTBETE, B KOTOPOM OCBEIIeHAa OCHOBHAs, Hawmboiiee
Ba)kKHasl YacTh MaTepHaja, HO IIPU STOM JIOMYIIECHHI 1-2 cylecTBeHHbIE OUTMOKY MM OTBET HEIOJHBIH,
HETOYHBII;

om 32 0o 21 6annoe cTaBUTCS B TOM Cllydae, €CIIM CTYAEHT IOKa3al HEMOHUMaHHWE 3HAUYUTEIbHON
YacTH NPOTPAMMHOTO Marepuajia (3HaeT, OTBEYaeT C HABOIAIIMMHU BONPOCAMH, HO HE MOXKET
MPUMEHUTH 3HAHUS HA TIPAKTUKE);

om 20 0o 0 6annoe cTaBUTHCS B ciy4ae HE 3HAHWS W HENOHUMAHWS CYIIECTBEHHOH YacTH
IPOrpaMMHOT0 MaTepuania.

6.2.2. Hnoueuoyanvhoie 3a0anus

BapuanTel MHAMBHIYyaJdbHBIX 3a/JaHUil  mpejacTaBieHbl B cOopHuke: Moxos, A.I.
Heoprannueckast xumusi. — Y. II: amexkTpoHHBIH COOpHUK 3amaHuid. [DmeKTpoHHBIA pecypc] / A.U.
Moxos, I'.O. PamazanoBa. — OnekrpoH. naH. — Kemeposo: KemI'V, 2015. — 93 c¢. — Pexum
noctyna: http://e.lanbook.com/book/80078 (mata obpamenwus: 19.02.17).

B TedeHue cemecTpa CTYIEHT 0JKEH BBINOIHNATE 10 MHAMBUYAIBHBIX 3aJaHUI:

1. P-anements! VII rpynmsi.
2. P-oanements! VI rpymnisl.
3. P-anmemenTsI V rpynmsl.
4. P-snements! IV rpynmns.
5. P-oanements! III rpynmsr.
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=

S—anementsl, d—snements! 11 rpynmel, f-3nements: 111
d—smementsl [IV-V rpymm.

d-snementst VI rpymnmsl.

. O0-snementsr VII rpynmsl, d—smemertst VIII rpymiis.
10. d—snemenrsi I, I rpymm.

©oN>

TumnoBsle 3a0aHus:
1.Hanuimure ypaBHEHUS peaKInid:
K103 + Na,SO,4 + H,SO,4 —
Ca(OH), + Cl, —
At + H20 + Br, —
Cl + K,CO5 20—
PaccmoTtpuTe ctpoeHre MoJieKky 1 noHOB. Omnpenenute koHpurypaiuio yactuil: 1,05, Cl,Og.
[Touemy runponu3 ranorenunos azota (lll) mpoxonut mo pasusiM Hampasienusm: 2NF; + 3H,0 «
6HF + N,O3; NCl3 + 3H,0O «—~3HOCI + NHs.
[Ipu mpomyckaHu# XJIopa Yyepe3 pacTBOp MOJAWJA Kallusl pacTBOP JKENTEET, 3aTeM OOECIIBEYMBAECTCS.
Yro npoucxoaut npu 3Tom?
MOHO JIK TP CTaHIAAPTHBIX YCIOBUAX OKUCIHTH XJOPHUCTHIH Bomopon a0 Cl, ¢ moMombio cepHoi
KHCII0THI? OTBeT moaTBepaute pacuerom AGaes.
[MTpowusoitneT nu ocaxaeHue cyabduna kaamus, eciau k 1 1 0,1 # pactBopa Cd(NO3), npubaBuTh TaKoi
xe o0bem 0,01 H pactBopa Na,S?

3a BBIMOJHEHUE UHOUBUOYAILHO20 3a0aHusl BBICTaBisieTcs MakcumMyMm 20 0asos:

20 6an106 — NOJIHBIC ¥ PABHIILHBIC OTBETHI HA BCE BOIIPOCH HHIUBUAYAJILHOTO 33 [aHHUS;

15 6annoe — npu OTBETE MOMYIIEHBI HECKOJBKO 2-3 HECYIICCTBEHHBIEC OIIMOKUA WM OTBET HEIMOJIHBIH,
HETOYHBINA (CYIIECTBEHHbIE OIIMOKM CBS3aHBI C HEJIOCTATKOM 3HAHUU Hanboyiee Ba)KHOM YacTH Mpo-
IrPaMMHOTO MaTepHalia, HeCYIIeCTBEHHbIC OIMMOKH CBS3aHBI C HEJOCTATOYHO TOYHBIM OTBETOM Ha BO-
npoc);

10 6ann06 — CTyIEHT TIOKa3aJI HE3HAHWE U HETIOHWMaHUe 3HAYUTEILHOW YaCTH MPOTPAMMHOT0 MaTepHralia
— paboTa Bo3Bpalaercs Ha 10padOTKYy.

6.2.3. Bonpocwt 0na oonycka u 01 3augumal 1a60pamopHsIxX padom

Bomnpocs! a1 gonycka u i 3alUThl JJAOOpaTOpHBIX paboT npuBeaeHb! B mocodue: Cupuk, C.M.
Heopranuueckas xumusi: nabopaTopHblii npaktukym. Y. 2. [OnekrtpoHHsli pecypc]| : YueOHbIE
noco6ust / C.M. Cupuk, T.1O. Koxyxosa, B.Il. Mopo3oB. — DnektpoH. naH. — Kemeposo : KemI'Y,
2014. — 130 c. — Pexxum nmocryna: http://e.lanbook.com/book/58346 (nara obpamenus: 19.02.17).

K BbImosnHeHHI0 1a00paToOpHO pabOThl AOMYCKAIOTCS CTYACHTHI, 3HAIOIIME MpaBUiIa TEXHUKH
0€30MacHOCTH U pa3o0paBIlIve METOIUKY MPOBEACHUSI OIBITOB.
3amuTel 1a00paTOpHOI PabOThl MPOBOIUTCS MPU HATMYUHU OTUYETa (C KPATKMM OIMCAHUEM METOJIUKU
MIPOBE/ICHUS OMBITOB, YPAaBHEHUSIMHU PEaKINii, HAOJIOICHUSIMU, BEIBOJJAMH).

Jlabopamopnas paboma — 0o 10 6annos — (MOATOTOBICHO OMMCAHUE MPOBEICHUS OMBITOB — 3 Oaia,
BBITIOJTHEHHUE pa0OTHI, B TOM YKCJIE COCTABJICHHE OTYeTa — 710 4 OaJIOB, 3amuTa — 710 3 OaJIOB).

6.2.4 Ilpakmuueckue 3anamus

TumoBsle 3aMaHus IS MPAKTHYECKOTO 3aHATH Mo TeMe 0-ainements! VII rpymmst:

1. Onwmmmre 9JICKTPOHHOC CTPOCHHUEC ATOMOB MapraHIia, TCXHCUUA U PCHUS,; ONIPCACIINTC UX BAJICHTHLIC

BO3MOKHOCTH; YKa)XUTE HanOoJiee yCTOMUMBBIC CTeneHn okucienus. [louemy Hanboee ycroiunBas
CTETICHb OKWCJICHHSI MapraHila He COBIAJaeT ¢ HauOojee YCTOWYMBOM CTENICHBIO OKHCICHUS TEXHE-
uus U peHus?
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10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

Yro siBiIS€TCS MPUUMHON TOTO, YTO B psxy Mn — Tc — Re: a) IiIOTHOCTh METaJUIOB yBETUYMBAETCS; 0)
TeMIIepaTypa IIaBJICHUS BO3PACTAET; B) BOCCTAHOBUTEIIbHBIE CBOMCTBA YMEHBIIAIOTCS?

CpaBHUTE AJIEKTPOAHBIE NTOTEHIMAIBI PEHUS M TEXHELUS C AIEKTPOJHBIM MOTEHLIMAJIOM MapraHia,
OO0BSICHUTE MPUYUHBI UX 00NbIIOro oTauuMs. ONUIINTE B3aUMOJCHCTBUE MapraHila, PeHUs U TeXHe-
LU C KUCJIOTaMH U LIEI0YAMH.

OObscHUTE BOZMOKHOCTh MOJIY4YEHUSI MapraHiia JIEKTPOJIM30M BOAHBIX pacTBOPOB ero coneil. Kakue
COJIM JIy4Ylll€ MCIOJIb30BaTh U KaK YMEHBIIUTH BblEJI€HHE Bojopoaa? Kakoe KoIn4ecTBO 3IeKTpUUe-
cTBa notpedyercs i nonydenus 100 Kr Maprasia, eciid €ro BeIXo/1 1o TOKy cocTtasisiet 60 %?

[Tpu amoMOTepMHYECKOM TOJTYYEHUH MapraHia ucrnonb3yloT Mn3O4. Berunciure sHTansmmio odpa-
30BaHUs 3TOTO COECIUHEHHMS], UCXO/ U3 PHTAIBIIUN 00pa30BaHMs OKCHIA aJIOMUHUS U TEPMOXUMHYE-
CKOTO YpaBHEHHUSI:

3Mn304 + 6Al = 9Mn + 4Al,03; AH® =-2519 x]JIx.

Hanummre GpopMyibl BceX OKCHIOB M THAPOKCUIOB MapraHIla U PacIlooKUTE UX B PSII IO yBeJIUYe-
HUIO BAJIGHTHOCTH (CTETIEHU OKHUCIIEHHS) Mapranua. Kak B 3TOM psly U3MEHSIOTCS TUII CBSI3U, CTPOE-
HUE U CBOWCTBA OKCHUJIOB U TUAPOKCUIOB?

OAMHAKOBYIO WJIHM DPa3HYIO CTENEHb OKUCICHHMS MMEIOT aTOMbl MapraHia B okcuiae MnpOs;? Kak
Mn,O3 B3auMOAEHCTBYET C PaCTBOPOM CEPHOM KHCIOTHI?

[Touemy TepMoaMHaMHUYECKH ycToWumBoe coeauHenue okcun Mmapranua (VII) (AG°f = -543,2
k/[>k/MoIib) He 0Opa3yeTcsi U3 MPOCTHIX BEUIECTB M pasjiaraeTcs MpU CTaHIAPTHBIX ycioBusax? Kak
MO>KHO MOJYYUTh 3TOT OKCUJ?

Cpasuure cBorictBa okcuga peaus (VII), peaneBoit kucnots! u neppenara kanust KReOy4 co cBoii-
CTBaMH aHAJOTHMYHBIX coenuHeHui mapranna. Kakoit u3 pearentoB KMnO,; wiu KReO, crnemyer
BBIOPATH ISl pEaKIuy C BEIIECTBOM, KOTOPOE HA/I0 OKUCIIHUTH?

[Ipu kakux 3HadeHusix pH BO3MOXKHO MONyuyeHUE XJIOpa U3 COJSHOM KUCIOTHI ¢ MoMolsio MnO».
Ecam u3BecTHO, 49TO:!

MnO, + 4H" + 2¢" = Mn** + 2H,0, E° = 1.23 B

2CI -2 =Cl,,E°=1.36B

[Touemy AMOKCHJ CBHHIIA MCHOJIb3YeTCs Al OOHApyKEHHs MOHOB Mn?* (peakmust MPOBOJUTCS B
MIPUCYTCTBUHM a30THOM KHUCIIOTBI) HECMOTpPSI Ha TO, YTO MOTEHIMAJl OKUCIUTENS HMIKE MOTEHLHaNa
BOCCTAHOBUTENSA?

PbO, + 4H" + 2" = Pb*" + 2H,0, E°= 1.45 B

Mn?* + 4H,0 — 5e- = MnO4 + 8H"; E° = 1.51 B?

CocraBbTe ypaBHEeHUE peakuuu. [louemy B 3Tol peakuuu MeHee y00HO MOJIb30BaThCS CEPHOU KHC-
noTou?

Kaxkas macca KMnO,4 conepxutcs B 100 M 0.2 HOpMaasHOTO pacTBopa’?

Ha TutpoBanue 25 mu pactBopa cynbduTta HaTpHst ObU10 U3pacxogoBaHo 20 M noakucienHoro 0,05
HOPMaJbHOIO pacTBOpa MEepMaHraHata Kajaus. BbluuciuTe MOJSPHYIO KOHLEHTPALMIO pPacTBOpa
Na,SOs.

[Touemy ¢propunst MnF3 u MnF4, B oTiinuue ot Xa0puaoB, 60s1ee ycTonuuBb1?

[ToueMy yCTOWYHMBBI TaTOTEHUABI peHUs, coaepxkaiue 5, 6 u 7 atomoB ranorena (ReF7, ReFg, ReFs,
ReClg, ReCls, ReBrs), Toraa kak mogo0HbIe TaJoreHn bl Mapraniia He 00pa3yroTcs?

[Touemy cBetnopo3oBelii cynbdun mapranna (II) ocaxxmaercs u3 pacrBopa conu mapranua (II) pac-
TBOPOM CyJb(huIa aMMOHUS, @ CEPOBOJOPOIOM HET?

OcyiiecTBUTE MPEBPALEHUS:

Re — Re;0O; — KReO4 — RerS; — HReO4 —NH4ReO4.

IToueMy KOMILIEKCHI [MNnClg]* 1 [CrClg]* mMeroT ommHaKoBbIe MarHHTHEIE cBOjicTBA? KakuM THIIOM
rudpuan3anuu opOuTanel HeHTPaIbHbIX ATOMOB ONpeeNsieTcs reoMeTpuueckas (opma STUX HOHOB?
SIBnsiercst u akBakomIuieke Mapranua (1) BHyTpu- unu BHemHeopOuTanbHbIM? [IposiBisieT u OH B
ATOM OTHOILIEHUHU CXOJIcTBa ¢ akBakoMIuiekcoM xpoma (I11)? OnunakoBa U B ’TOM OTHOILIEHUU I'eo-
MeTpUYecKasi KOHPUTypanus TUX KOMIUIEKCOB?
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IIpakmuyeckoe 3anamue — 00 10 6annos (BBIIONHAT 3a/laHUs ¢ TIOMOIIBIO TMpenogaBaress — 5; ObLI
aKTHBEH, padoTall y IOCKH, CAMOCTOSITEIIHHO BBITIOTHSUT 3aAaHust — 10 6aioB).

6.2.5 Konmponvnsie pabomul

OOyuaroniuecs J0JDKHBI BBITOJHUTH TPU KOHTPOJIbHBIE PaOOTHI:
1. p-snemenrts! I-VII rpynm.
2. s—anemeHTbl, d—anemenTsl 11 rpymmbl, f-31eMeHTHI.
3. d-snemenrsi |, I1. IV-VIII rpynm.

KonTtpouabnas pa6ora Nel.
P-31emenTsl III-VII rpynn

1. Hanummure ypaBHEHHsI peaKITuii:
B + HNO3(x) —
Na,SnO; + ... + NaOH — Nay[Sn(OH)g] + ...
P,H4 + KMnO,4 + H,SO,4 —
H,O,+... > 0o+ ...
Clhb+1,+H,0O—.

2. Kak u nmouemy U3MEHSETCS OKUCIHUTEIbHAs aKTUBHOCTh TaJIOTeHOB B psAxy ¢rop — actat? Moryt
JI1 OHU IPOSIBIISATH BOCCTAHOBUTEIbHBIE CBOICTBA?

3. OOBSACHUTH pa3NUUYUsi B OKUCIUTEIHHOM AaKTHUBHOCTU pPa30aBICHHON M KOHIIEHTPUPOBAHHOM
cepHOil kKucnoTel. CpaBHUTH MPOAYKThI B3aUMOJEHCTBUS C LIMHKOM.

4. CoctaBbTe 3JEKTPOHHYIO (OpPMYTy BaJ€HTHOTO CJOS B aroMax p-3JEMEHTOB V TpYIIbl B
HOpPMaJbHOM U BO30YXIEHHOM COCTOSHUM. YKa)KUT€ BO3MOJKHBIE BAJICHTHBIE COCTOSIHUS U
CTENEHU OKUCIICHUS, yCTOMYMBOCTh UX COEUHEHUN IO MEPE BO3pACTaHUsI 3apsiia s/1pa aToMa.

5. PaccMmoTpute 0OCOOEHHOCTH CTPYKTYphl MOJIEKYJ KapOOHWJIOB XpoMa, jKelie3a, HHUKEIS |
KoOasbTa.

6. UYewm o0yciioBieHa aHOMAIIMSI B MI3MEHEHUH aTOMHBIX PaJHyCOB U MOTSHIIMAIOB HOHU3AINH B PSIILY
p-aseMmeHToB III rpynmel 1o cpaBHEHHUIO C s- U p-diaeMeHTaMu Apyrux rpymn Ilepuogundeckoit
CUCTEMBI.

KonTtpoabnas pa6ora Ne2.
S-371eMeHThl, d-3semenTsl 111 rpynnel u f-31eMeHTBI

1. Hanmmmre ypaBHEHUs peakLuii:
Ca(OH), — CaCO3 — CaO
MgsP,; + HCl —
K + NH3(x) —
Ce(NO3), + KMnQO4 + KOH —

2. Hanmmure ypaBHEHHS peakIWii, XapaKTEpU3YIOIIWX TJIABHOE OTIMYHE THIPOKCHAA U OKCHIA
OepriuIUs OT TUIPOKCUIOB M OKCHJIOB JIPYTUX S-31eMeHTOB Il rpymisl.

3. Tlouemy Mo XMMHYECKUM CBOWCTBAM IMPKOHHWN W Ta(HUN ONM3KH, TOT/Ia KaK THTAH HECKOJIBKO
OTJIMYaeTcs OT HUX? (aHAJIOTUYHO, HUOOMM M TaHTall OTIIMYAIOTCS OT BaHAIUsA).

Konrpoabnas padora Ne3.
d-3aemenTsi L, IL, IV-VIII rpynn

1. Hamummure ypaBHEHUS peakiuii:
Ag+ ... = K[Ag(CN),] + ...
CuSO4 +... = Cul + ...

V+ ... —> H[VFe] + ...
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Cr+HCl —
KMnO4 + NO,; + KOH —
Pt+...— Hz[PtC|5] + ...
Fe(OH)3; + NaCIO + NaOH —
2. Tlouemy mpu mobapinenun ammuaka k cycrnensun CUC| okucienue Xmopuaa Meau KHCIOPOIOM

BO3aYyXa UAET ObicTpee? Hanuimmre ypaBHEHUE PEaKIIH.
3. Tlouemy nupkoHuii 1 radhHUM (M1 UX COCAMHEHUS) UMEIOT 00JIee CXOXKHUE CBOICTBA IO CPABHEHUIO C
TUTAHOM (M €r0 COeTUHEHUSIMHU )?

Kak (1 moyemy) MEHSAETCS YCTOMYMBOCTh KOMIUIEKCHBIX COCIMHEHHHA B PSITY [PtCl4]2‘, [PtBr4]2',
[Ptl,]%, u B psmy [NiCls)%, [PACIL]%, [PtCL]>.

3a BBIIIOJIHEHUE KOHTPOJIBHOM pabOThl BHICTABIIAIOTCS OAJIbL:
30 6annosé — MOJHBIE W NPaBUIbHBIE OTBETHl Ha BCE BOINPOCHI, HM3JI0KEHHBIE B OIPEIECICHHON
IIOCJIEZI0BATEIBHOCTHU U MOATBEPKACHHBIE COOTBETCTBYIOLIUMH IPUMEPAMU;
24 6anna — HEeNOJIHOE, PABUIIBHOE M3JI0)KEHUE OTBETOB, JIMOO €CIIM MPHU OTBETE ObUIM JOMYLIEHbI 2-3
HECYIIECTBEHHBIC OIMUOKH;
18 6annoe — ipu OTBETE, B KOTOPOM OCBEIIEHA OCHOBHAsI, HanboJiee BaKHAs 4aCTh MaTepuaia, HO MpH
3TOM JIOIYILEHBI 1-2 CylecCTBEHHbIE OLIMOKU WM OTBET HEIOJIHBIM, HETOUHBIN;
om 17 6annoe — He3HaHUE U HETIOHMMAaHUE 3HAUYUTEIbHON YacTH IPOrpaMMHOI0 MaTepuaia.

6.2.6 Koumponvuas padboma, umozoewiii mecm (mecm no mexuonozuu O®HIIO)

Tect no texuonorun OUIIO — 40 Gamnos. [Ipumepsl TECTOB U KPUTEPUU OLEHKHU MPEACTABICHBI
Ha caire (http://fepo.i-exam.ru), momyck OCyHISCTBISCTCS MO Mapojro. [1aposib Ijisi MOATOTOBKH U
MIPOXO>KICHUS TECTUPOBAHUS BbIIa&Tcs B Aupekunu MHcTUTyTa PyHIaMEHTaIbHBIX HAYK.

6.2.7 Ilpoexm

[lesib: pa3BUTHE HABBIKOB CAaMOCTOSITENIHOW PabOThI, CTYACHTOB, 3aKpEIUIEHUE U YIIIyOJeHHe
3HaHWH, TOJYYEHHBIX BO BPEMS TEOPETUYECKOTO OOyUEHUs, MCIIOJIb30BaHNE 3HAHWHA B MPAKTUYECKON
JesITeTbHOCTH.

[Ixana 1 KpUTEPUH OLIEHKHU:
1. nowuck u BeIOOp MeToauKU cuHTe3a — (1+10 GannoB);
2. TUTaHWPOBaHHUE YKCIEPUMEHTAITBHOMN YacTH, B TOM YHCJIE PacyeThl KOJMYecTBa peakTuBoB — (1+10

0aioB);
3. MpoBeJCHHWE CHUHTE3a, B TOM YHCIE pacyeT BbIXOJA MPOJAYKTA PEaKIHH, MPOBEACHHE pPEaKInit
MOJTBEPXKAIONIMX  COCTaB  CHHTE3MPOBAHHOTO  BEIISCTBA,  TMPOBEJACHHE  pPEaKIui,

MOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA BemecTBa — (1+20 6aon).
Odopmiienre paboThl (Tpe3eHTaMs U TOKJIAT):
000CHOBaHUE aKTyallbHOCTH TeMbI (BBeaeHue) — (1+10 6amnos);
JIOTHYHOCTH TMOCTPOEHUS paboThI, B3aUMOCBS3b ee yacteld - (1+10 6annos);
packpbiTue Tembl (1 + 10 Gansos);
CTHJIUCTHKA, O(hopMiIeHHE pabOTHI (B TOM YHCIIE€ U PACCTAaHOBKA CCHUIOK Ha JIUTEPATypPHBIE
uctouHukn) — (1+10 Gannon);
SICHOCTh | CO/IepKaTeIbHOCTh Aoknana — (1+10 6annos);
9. BIaJcHHWE MaTEPHUAJIOM, OTBETHI Ha BOIIPOckI (1+10 6amioB).
NTOI'O: 100+86 6am10B — «OTIMUHOY
85+ 66 6aITOB — «XOPOIIIO»
65+51 GayIOB — «y/IOBJIETBOPUTEIHLHOY.

No ok

o

TeMbl OpOEKTOB

1.Oxcunpt ceunna (11, 1V).
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2.0xcupst onosa (11, IV).

3. Terparnonat HaTpus.

4, ®ocat HaTpUA, KPUCTALIOTHIPAT.

5. Xuopua Kamusi.

6.0OcHoBHo# kapoonat meau (II).

7.CynbdaT KanbIusl, KpUCTALIOTHAPAT U 0€3BOAHAS COJb.
8.0cHOBHOI1 kKapOoHAT MarHusl.

9. AreTaT Kajablusl.

10. ITomyuenue u yCTaHOBIICHUE COCTaBa KpUcTauioruapara ¢pocdara UHKA.
11. ITonyuenue qucynbduaa IMHKA U U3YYEHUE €TO CBOWCTB.
12. [Tonyuyenue kapOoHaTa MHKA.

13. Oxcupg meau (1).

14. Xnopun meau (I).

15. Tuocynedart HaTpus.

16. bopHas kucnora.

17. Conbs Mopa.

18. XnopxpomaT aMMOHHUS.

19. AntoMOaMMOHUIHBIEC KBACIIBI.

20. XKenezoaMMOHUITHBIE KBACIIHI.

21. XpoMaMMOHUHHbBIEC KBACIIbI.

22. XpOMOKaJIMEBbIE KBACLIbI.

23. AnroMoKanueBbIe KBaCIIbI.

24. Tpuokcanarodeppar (I11) kanus.

25. Xnopua aurponeHTaMMuaokoOanbTa (11I).

26. Cynbdat terpamuamenu (II).

B ocHoBe npornenypsl onpenenenus ypoBHs chOpMHUPOBAaHHOCTH KOMIIETEHIIUH JIEKUT OalsIbHO-
pEeUTHHIOBas OIEHKA 3HAHWM, YMEHMH, HaBBIKOB (MJIM) OIBITA JIeATeNIbHOCTH cTyAeHToB ([Tomoxxenue
0 OayuIbHO-PEHUTUHTOBON cucTeMe OmeHKHu aesTeabHocTH cryaeHToB KemI[V: KemI[Y-CMK-IITI/I-
6.2.3.-2.1.6.-136, Bepcus 04, npunsro Yuensim CoBeroM KemI'V 30 nexabps 2015 r.)

Ne Bua nesreabHocTH MaxkcumanbHOE KOJIN4YeCTBO
0a/10B
1 JlaGopaTopHbIie pabOTHI 10-13=130
2 [TpakTHUeckue 3aHsTHSI 10-14=140
3 CemectpoBass paboTra (BBIIOJHEHHE HWHAWBUyalb-
HBIX 3a/IaHHI ) 10-20=200
4 KoHnTtponbnast paboTa, TECT 10 UTOraMm 3aHATHS (KOH-
TPOJIbHBIE PAOOTHI) 3-:30=90
5 Jlpyroii Buj 1esTebHOCTH (TIPOEKT) 100
KonrtponbHas paboTa, TecT Mo UTOraM 3aHsTus (Te-
crupoBanue 1o rexnoaorun ®UIIO) 40
Texymwii 6amn mo guciumiiae (Ri™): 700
7 ATTeCTallMOHHBIN Oa/l MO JAMCIUIUIMHE (dK3aMEH)
(A) 60
Bcero 760

[Ipr HeCBOCBPEMEHHOM BBITIOJIHEHUHU CTYICHTOM KaJICHAAPHOTO IIJIaHAa BBOISTCS MOHIIKAFOIINE
kodhdunmentsl: — 15% (omHa Hepens 3anepkku caadn Gopm otuetHoCTH), — 30% (2 HEexenn).
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Crynenr, HaOpaBmuii 6osee 90 % 06auIoB MO pe3ysibTaTaM TEKyLIEH paboThl B ceMecTpe, 1o
PELICHUIO TPEToAaBaTeNsl MOKET NMMPETEHI0BAaTh HA MOJIYYEeHUE OIICHKN «OTIMYHO» O€3 YyCTHOTO OTBe-
Ta Ha 3k3ameHe. Tect no TexHonoruu ®UIIO nuiyT Bce CTyAEHTHI.

O6mmii 6amr mo aucuuiuinbe (RyY”), nepesenéunpiii B 100 O0anbHy0 KAy PACCYMTHIBAETCS I10
dopmyne: R = (Ri™:660)-0.6 + (A:100)-0.4.

JUis cTyAeHTa NOCTUTHYTBIH YpOBEHb O0YYEHHOCTH (MTOTOBasi OTMETKA) OIMPEIEIIeTCSI B COOT-
BETCTBHUH C aJITOPUTMOM, IIPUBEACHHBIM B TaOJIHIIE.

YPpoBHHU YCBOCHUS MaTepu-
aj1a u c)OpMHPOBAHHOCTH
CII0OCO00B JeATeILHOCTH

KonkperHble geiicrBust
CTY/1€HTOB, CBH/I€TEJIbCTBYIOIIHE
0 TOCTHKEHUH TAHHOT0 YPOBHA

IIepBb1it
menbie 50 6aiu1oB
«HEY/IOBJICTBOPUTEIILHOY

Pe3ynbrarel 00y4eHUs CTYJCHTOB CBUJIETEIILCTBYIOT 00 YCBOCHHUH
MMM HEKOTOPBIX JIEMEHTapHBIX 3HAHUH OCHOBHBIX BOIPOCOB MO JHC-
nuruiHe. JlomyiieHHble OIMMOKM M HETOYHOCTH MOKA3bIBAIOT, YTO
CTYJEHTBI HE OBJaJleIN HEOOXOIUMOUN CHUCTEMOW 3HAHUW MO JUCLIH-
IUIMHE.

Bropoi
ot 51 go 65 GamoB
«yIOBIETBOPUTEILHOY

JIOCTUTHYTHIN YpOBEHb OIICHKH PE3YJIbTaTOB OOYYEHHUs MOKa3bl-
BAeT, YTO CTYJEHTHI 00J1a1al0T HEOOXOAUMOM CUCTEMOM 3HaHUM U Bia-
JICI0T HEKOTOPBIMU YMEHUSMHU 1O AUCHUILIMHE. CTYAEHTBI CLIOCOOHBI
MOHUMATh ¥ MHTEPIPETHPOBATh OCBOCHHYIO MH()OPMALIUIO, YTO SIBIIS-
eTcs OCHOBOHM ycrmemrHoro ¢GopMHUpPOBaHUS YMEHUI U HABBIKOB JUIS pe-
IIEHUS IPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4:

— BOCIPOU3BOJAAT TEPMHHBI, KOHKPETHBIE (DaKThl, METO/BI U MPOIIe-
Jlypbl, OCHOBHBIE TIOHATHS, IPABUJIA U IPUHLIUIIBL;

— MPOBOJAT IPOCTEHIINE PACUETHI;

—  BBINIOJIHSIIOT 3aJIaHus 110 o0pa3iy (WM 10 UHCTPYKIUN).

Tperuit
ot 66 1o 85 GayuIoB
«XOpOIIIO»

CryneHTsl IpOAEMOHCTPUPOBAIIM PE3yJIbTaThl Ha YPOBHE OCO-
3HAHHOT'O BJIQJIEHUSI YYEOHBIM MaTE€pHUalIoOM U Y4eOHBIMH YMEHUSIMH,
HaBbIKAMHU U CHOCO0AMM JI€ATEIbHOCTU MO AucUUIUIMHE. CTYIAEHTHI
CHOCOOHBI aHAJIM3UPOBaTh, MPOBOAUTH CpPaBHEHHE M OOOCHOBaHME
BbIOOpPAa METOOB pEIICHUs 3aJaHUi B MPAKTHKO-OPUEHTUPOBAHHBIX
CUTYalUsIX, a UMEHHO:

— 0O0BscHSET (paKThl, IpaBUIIA, IPUHIUIIBL;

— 1peobpa3yeT CIOBECHBII Marepuan B MaTeMaTU4YeCKHE BbIpaxke-
HUS;

— TPEINOJOKUTENbHO ONUCHIBAET OYIYIIUE IMOCIEICTBUS, BhITEKA-
IOIME U3 UMEIOIUXCS TAHHBIX;

— YCTAaHABJIMBAET B3aUMOCBA3U MEXKIY COCTaBOM, CTPOCHUEM U
CBOMCTBAMM XMMHMUYECKHUX BEILECTB;

— TPOBOJUTH PACYETHI IO XUMHUUECKUM (DOPMYJIaM U ypaBHEHUSIM;

— CaMOCTOSITENIbHO IPOBOJUT XWMHUYECKHH HKCIIEPUMEHT [0 WH-
CTPYKLIMHU WM 1O YKa3aHWIO YUUTENSI U ONKCHIBAET €T0 pe3yJsIbTa-
THI.

— IIPUMEHSET 3aKOHBI, TEOPUH B KOHKPETHBIX MPAKTUYECKHUX CUTYa-
LUsX;

— HCIIOJIB3YET MOHATHS ¥ IPUHINIBI B HOBBIX CUTYallHsX.

YerBepTolit
ot 86 1o 100 G6ayoB
«OTJINYHO»

CTyneHThl CIIOCOOHBI MCIIONIB30BaTh CBEICHHS M3 PA3IMYHBIX HC-
TOYHHKOB JUIsl YCHEIIHOTO MCCIIEOBAHUS W TOUCKA pEIlIeHHs B
HECTaHIAPTHBIX MTPAKTUKO-OPHUEHTHPOBAHHBIX CHTYaIUsX

— OpPUEHTHPYETCS B MOTOKE XUMHUECKOW MH(POPMALIUH, OTpPEIesIeT
UCTOYHUKHA HE0O0X0AWMOW WMH(pOpMAalWH, MOIydaTh €, aHaUu3U-
pOBarTh;
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— numeT pedepar, BEICTYIUICHHE, JOKIAT,

— M[penjiaraeT IJIaH MPOBEJICHHS SKCIEPUMEHTA WA JIPYyTUx Jei-
CTBHI;

— COCTaBJISICT CXEMBbI 3a/a4H.

— OLICHUBAET JIOTUKY ITOCTPOEHUS TEKCTA;

— OILICHMBACET COOTBETCTBHE BHIBOJIOB UMCIOIIMMCS JAHHBIM;

— OLIEHMBAET 3HAYMMOCTb TOT'O UJIM MHOTO MPOAYKTA JEATEIIbHOCTH;

— MPOTHO3UPYET CBOMCTBA XMMHUYECKUX BEIIESCTB HA OCHOBE 3HAHUSA
00 UX COCTaBe M CTPOCHHUH M, HA00OPOT, MPEIOJIaraeT CTPOSCHUE
BEIIIECTB Ha OCHOBE UX CBOICTB;

— I[UIAHUPYET U OCYHIECTBIISIET XMMUYECKUN SKCIIEPUMEHT.

IlepeyeHb OCHOBHOM W JONMOJHHUTEIHLHOM Yy4eOHOH JIUTEPATYPbI, HEOOXOANMOM
1JIst ocBOeHUs1 JucuumInabl Heoprannyeckasi xumusi (XumMusi 3J1eMEHTOB)»

a) OCHOBHAA yueOHasn numepamypa:

Axwmertos, H.C. OOmiast 1 HeopraHuyeckass XuMus: Y4eOHUK 1 By30B. -M.: Bricmias mikona,
2009.- 743c.

AxmeroB, H.C. OOmas u HeopraHudeckass XuMus. [DIEKTpOHHBIN pecypc| : YdyeOHUKH —
Onexkrpon. pman. — CII6. : Jlams, 2014. — 752 c¢. — Pexum pocryna:
http://e.lanbook.com/book/50684 (maTta oopamenus: 19.02.17).

Cupuk, Cetiiana MuxainoBHa. XUMHS S- U P-2JIEMEHTOB [DIEKTPOHHBIN pecypc]: JIeKTPOHHOE
yuebHoe mocobue (tekcto-rpaduyeckue yueOHbie MmaTepuansl). Y. 1 /C. M. Cupuk, T. IO.
KoxxyxoBa. - DiekTpoH. TekcToBbie jaH. - Kemeposo: KemI'V, 2015. - 1 sm1. ont. auck (CD-ROM).
http://edu.kemsu.ru/res/res.ntm?id=15321 (mara obpamienus: 19.02.17).

Cupuk, C.M. Heoprannueckas Xxumusi: 1abopaTopHbIi npakTukyM. Y. 2. [DnekTpoHHbIN pecypc] :
VYuebnsie nocobust / C.M. Cupuk, T.FO. Koxyxosa, B.Il. Mopo3oB. — DnekTpoH. maH. —
Kemepogo : KemI'V, 2014. — 130 c. — Pexxum mocryma: http://e.lanbook.com/book/58346 (marta
obparmenus: 19.02.17).

MoxoB, A.W. Heoprannyeckas xumus. — Y. II: anekTpoHHbIM cOOpHUK 3aaHUil. [DIIEKTPOHHBIMI
pecypc] / A.W. Moxos, I'.O. PamazanoBa. — Dnexrpon. nan. — Kemeposo : KemI'Y, 2015. — 93
c. — Pexxum nocryma: http://e.lanbook.com/book/80078 (nara obparmenus: 19.02.17).

0) 00noONIHUmMeNbHAA YUeOHasn Tumepamypa:

AxmeroB, H.C. JlaGopaTropHble 1 CEeMHHApPCKHE 3aHSTHS MO OOIIEH M HEOPTraHWYECKON XUMHHU.
[DnexTponHsbIi pecype] : Yuebnsie mocobus / H.C. Axmero, M.K. Asu3zoBa, JI.W. bagsiruna. —
Onexktpon. pman. — CII6. : Jlams, 2014. — 368 c¢. — Pexum nocryna:
http://e.lanbook.com/book/50685 (nata oopamenus: 19.02.17).

Cracp, H.®. Pemenue 3amay mo oOmied xumun. [DIEKTPOHHBIN pecypc] : YuebOHbie mocoous /
H.®. Cracs, A.B. KopurynoB. — Dnektpon. gaH. — CII6. : Jlans, 2016. — 168 ¢. — Pexum
noctyna: http://e.lanbook.com/book/75521 (mata obpamienus: 19.02.17.)

Vraii, S.A. OOmiast 1 HeopraHuueckass Xumusi: Y4eOHuK. 3-¢ u3a. - M.: Beicmas mkona, 2002.-
527c.
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Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUUOHHON ceTn «UH-
TePHET», HeOOXOAUMBIX VISl 0CBOCHUSA AUCHUILINHBI « Heopranuyeckass xumms
(XHMHS 3JIEMEHTOB)»

B.A. Anemnn, K.M. JlynaeBa, H.A. Cy066otuna. Heopranumueckue cunte3pl. COOPHUK METOIHMK
CHUHTE30B MOBBIIICHHON CI0KHOCTU MPAKTUKyMa 110 HEOPTAHUYECKOW XUMUU ISl CTYIEHTOB 1-T0
Kypca, 2001,URL.: http://www.chem.msu.ru/rus/teaching/aleshin/welcome.html (nata o6pamenus:
19.02.17).

TperpsikoB IO.J1., IleBenskoBA.B., I'yaunun E.A. Heopranuueckass xumus Jlexkuuum s
cryaentoB 1-ro kypca. URL: http://www.chem.msu.ru/rus/teaching/inorg.html (mara o6pamieHwust:
19.02.17).

A.A. Jlpoznos, B.I1. 3noMaHoB «XWMHSI 3JIEMEHTOB TJIABHBIX TPYHI MEPUOJUYECKON CHUCTEMBbI
J.N.Menneneena: TaJIOTSHEBIY, 1998 T. URL.:
http://www.chem.msu.ru/rus/teaching/zlomanov/welcome.html (nara o6pamienus: 19.02.17).
Crupuono @.M., 3nomanoB B.I1. XuMus XaabKOreHOB - y4eOHOE MocoOue IMmoj peaaKIuei
TperbsikoBa 10./1., Mockaa, 2000. URL:
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html (nata oopamenwus: 19.02.17)
http://www.xumuk.ru/spravochnik/a.html - cmpaBouHuk TO BemecTBaM — JOCTYI CBOOOHBII
(mara obpamenus: 19.02.17).

http://chem100.ru/elem.php?n=16 - cripaBOYHUK XMMHUKa — JIOCTYI CBOOOIHBIH.
http://www.chemnet.ru - TlopTan ¢yHIaMeHTaIbHOrO XMUMHUYECKOro oOpa3zoBanusi Poccunm —
JocTyn cBOOOIHBIN (1aTa oOpamenus: 19.02.17).

http://www.xumuk.ru/ - XuMuK: caldT 0 XMMUHM UIS XMMHKOB — JOCTYIl CBOOOJHBIA (mata
obpamenus: 19.02.17).

http://www.Himhelp.ru. - Xumudaeckuii cepsep - goctyn cBoOOAHBIN (nata oopamenus: 19.02.17).

MeToaudeckue yKazaHusi 1Jisl 00y4arOIIUXCA M0 0CBOeHHIO auciuiuinubl «He-
oprannyeckasi xumMusi (XvMMHus 3JIEMEHTOB)»

Bup yuyeOHbIx Oprannsanus 1esiTeJIbHOCTH 00y4al0IMXCst
3aHATHH

Jlexmus Hanucanne kKoHCHEKTa JNEKIMI: KPaTKO, CXEMaTUYHO, MTOCIEA0BATEIBHO
(uKCUpOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOJBI, (OPMYITHUPOBKH, 0000-
IICHMSI; TIOMEYaTh BaKHBIC MBICIH, BBIJCIATH KIIFOUEBEHIC CIIOBA, TEPMU-

bl. O0O3HAYHUTH BOIPOCHI, TEPMHUHBI, MaTepuan, KOTOPHIA BBI3BIBAET
TPYAHOCTH, TMOMETHTHh W IONBITATECS HAWTH OTBET B PEKOMEHIyeMOM
nmutepatype. Eciu camocTosiTensHO He yaaeTcsl pa3odpaThCs B MaTepua-
Jie, He0OX0IMMO CPOPMYITUPOBATH BOTIPOC M 33J1aTh MPEIOIaBaTellio Ha
KOHCYJbTAIlH, Ha 3aHSATHH.

Jlaboparopusble 3aHsATHs | PaboTa ¢ KOHCIIEKTOM JIEKLUH, TPOCMOTP PEKOMEHYEMOM JTUTEpaTyphl,

MOJIrOTOBKA OTBETOB K KOHTPOJBHBIM BONPOCAM ISl IOITyCKa K BBIMOJI-
HEHUIO J1abopaTopHO PabOThI, ONMHMCAHWE METOJWK BBITIOJIHEHUS OIIBI-
TOB, COCTaBJeHUE ypaBHeHMH peakiuil. [ToaroroBka k 3ammre gadopa-
TOPHBIX PaboT, pemeHne 3aaad. MeToabl pemeHns 3a1ad, pacCMOTPEHBI
B pabore MoxoB A.U., CoopuuK 3a1au mo obmiei xumun /A. 1. MoxoB,
JLU. Iypeiruna, 1.M. AntommHa; KemMepoBCKUI TroOCyIapCTBEHHBIN
yHuBepcuteT, 2012. — 155 c.

KonTponbHas 3HAKOMCTBO C OCHOBHOW W JIOMOJHUTEIBLHOW JIMTEPATYpPOH, BKIIOYAS
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paboTa/MHANBUyaTbHbBIE
3aJaHus

CIPaBOYHbIE W3/1aHUS, KOHCIIEKT OCHOBHBIX MOJOXEHHM, TEpPMUHOB, CBE-
JIeHUH, TPEOYIOIUX 3aIIOMUHAHUS U SABIISIOIIMXCSI OCHOBOIIOJIAr alOIIUMHU
B OTOH TeMe, BBINOJIHEHHE WHIWBUYaJbHBIX 3a/laHui (MOJTOTOBKA OT-
BETOB HA BOIPOCHI, COCTABICHUE YPaBHEHUN peakluil, pelieHue 3aay).
Mertoapl perieHus 3aaad, paccMoTpeHbl B padore MoxoB A.U., CoopHHK
3agad o obmeit xumuu /A.M. Moxos, JI.U. Illypsiruna, 1.M. Arromu-
Ha; KemepoBCkHil rocyapcTBeHHbIN yHUBEpcUuTeT, 2012. — 155 ¢.

KypcoBas pabota

W3yuenune Hay4HOMH, yueOHOU U Ipyroit mutepatypbl. OT60p HEOOXO0aU-
MOT0O Martepuaia; (OpMHpPOBaHHE BBIBOJOB U pa3padOTKa KOHKPETHBIX
PEKOMEHAALUHI IO PELICHUIO OCTABJICHHOM LM U 3a]1a4; IPOBEICHNE
MPAaKTUYECKHUX MCCIICIOBAHUH 110 JAHHOU TEMe.

[ToaroroBka Kk TecTupoBa-
HUIO 10  TEXHOJOTHHU
DOUIIO, k
9K3aMEHY

[Ipy TOATOTOBKE K OK3aMEHY  HEOOXOAMMO OPHEHTHPOBATHCS Ha
KOHCIICKTBI JICKIIMH, OTYEThI IO JIAOOPATOPHBIM paboTaMm, MPUMEPHI
BBITIOJTHCHUS 3aJlaHuH, paccMaTpUBaEMBIX Ha 3aHSTHSX,
PEKOMEHAYEMYIO JIUTepaTypy W Jp. OK3aMEH [0 JUCIHUIUIMHE
«Heoprannveckast Xumusi (XUMHS DJIEMEHTOB)» IMPOBOJIUTCS B yCTHOM
dhopwme.

[Ipy mOATOTOBKE K OK3aMEHY PEKOMEHIYeTCS KKy TeMy
paccMOTpPETH MO TUIAHY:

1. Duepreruueckure ypoBHH aTOMOB. 3aKOHOMEPHOCTH B U3MEHECHUU
paanycoB aTOMOB (HOHOB), HEPTUU HOHHU3AINH, CPOJICTBA K DIIEK-
TPOHY, IITEKTPOOTPUIIATETHHOCTD.

2. TlposiBisiemMble CTETIEHU OKUCIICHUS SIEMEHTOB. 3aKOHOMEPHOCTH UX
YCTOHYHBOCTH C 0OCYXKICHUEM IIPHUIHUH.

3. Cnenuduka 31eMEeHTOB MOATPYIIIbI CPABHUTEIBHO C COCETHUMU
anemeHTamu (crpasa u cieBa B Tabnuiie .M. Menneneesa).

4. CpoiicTBa MPOCTHIX BEIIECTB M UX CTpoeHHe, THIbI cBsi3eil; pusnue-
CKH€ ¥ XUMHUYECKUE CBOWCTBA, 3aKOHOMEPHOCTH WX M3MCHCHHSI B
MOATPYIIAax, TPYMIax, Mepruoiax.

5. Mertoabl OTyYeHHUS OCHOBHBIX COSAMHCHHIA B Ta00OpaTOPUHU U TIPO-
MBIIIJICHHOCTH.

6. BomopojaHble COeMHEHNS 2JIEMEHTOB U UX CBOMCTBA.

7. Oxcunpl, rugpokcusl. Mi3MeHnenue noiasipHocTH cBsizeit 3-0, O-H,
3-0O-H. duccouunanus THAPOKCUIOB 110 KUCIOTHOMY, OCHOBHOMY U
aMm(pOTepHOMY THIIaM.

8. Conu (pacTBOPHUMOCTb, TEPMHUECKAS] YCTOHYUBOCTbD, THAPOIIU3 U

ap.). JJloHOpHO-aKIIenTOpHBIE CBOMCTBA AJIEMEHTOB U UX CIIOCOOHOCTH
K KOMIUIEKCOOOPa30BaHMIO.

10. lepeyeHb MHPOPMANMOHHBIX TEXHOJIOTHiA, UCMOJb3yeMbIX MPH OCYIECTBJIE-
HUHM 00pPa30BaTeJILHOIO Mpolecca no aucuumiinHe «Heopranuyeckass Xumusi
(Xumus 3J1eMeHTOB)»

1. YreHune neKnuii C WCIOIB30BAHUEM CIIAWI-TIPE3CHTAINMN, TpapudecKux OOBEKTOB, BHUICO-
ayauo-marepuaioB (uepe3 HTepHeT).
2. IIpoBepka qOMaIIHKUX 3aJaHU U KOHCYJIbTUPOBAHKE IMOCPEACTBOM JIEKTPOHHOMN NOYTHI.

Bun zanatua | TexHomorus Llens DOopMBI U METOBI
00yJeHUs

1 2 3 4

Jlexun Texnonorus poOIeMHOTO | YCBOCHUE teopetuye- | Jlekius-o0bscHEHME,
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oOy4eHus

CKMX 3HaHUW, pa3BUTHE
MBIIICHHSI, (HOPMUPOBA-
HUE NpodeccroHaIbHOTO

JICKISI-BU3YyaJIN3a1Ius,
TEKIUS-00BICHEHHE.
[IpobGnemMHas aeKims.

uHTepeca Kk Oynymeit ge- | Jlekuus ¢ pazdopom
SATEILHOCTU KOHKpPETHBIX  CHUTya-
107078
Jlaboparop- Texnonorus mnpoGnemHoro u | Opranuzanus akTUBHO- | PenmpoayKTHBHEIE,
HBIE pabOTHI aKTUBHOTO O0y4eHUs CTH CTYAEHTOB B YCIOBH- | TBOPUECKH PEIPOLAYK-
X, OMM3KUX K Oyayiied | THBHbIE METOABI  akK-
npodeccnoHabHON Jies- | THBHOTO o0OyueHwus,

TEJILHOCTH, OOecIeUYcHHe
JIMYHOCTHO-ICATEILHOTO
Xapakrepa YCBOCHHUS
3HAHUM ¥ KOJUICKTHBHOM
TBOPYECKON  JI€ATEIIbHO-
CTH TIPUOOPETEHHS yMe-
HUM U HaBBIKOB.

HpO6J'IeMHI>Ie n HUCCJIC-
J0BAaTCIBCKHUEC MECTO/BI.

CamocTros-
TeabpHas
oora

pa-

TexHoNOrMM KOHIEHTPUPOBAH-
HOTO, MOJIyJILHOTO, Au(depeH-
LUPOBAHHOTO O0YUYEHUS

Pa3Butne mo3HABATENb-
HOM CaMOCTOSATEILHOCTH,
oOecrieueHre T'UOKOCTH
oOyueHus, pa3BUTHE
HaBBIKOB pabOTHI C pa3z-
JIMYHBEIMH ~ UCTOYHHKAMU
uHpOpMaIMY, pPa3BUTHE
YMEHHUH, TBOPYECKUX
CIIOCOOHOCTEH.

NunuBunyanbHeIE,
IPYIIIOBBIE.

11. Onucanue MaTepHaAJIbHO-TEXHMYECKOI 0a3bl, HEOOXOAMMOM JJIs1 OCylIeCTBJIe-
HHMsI 00pa3oBaTe/IbHOIO mpouecca mo aucuuiuvinie «Heopranmuyeckas xumusi
(XuMHUS 3J1EMEHTOB)»

Jlekuu 1O JMCUMIUIMHE TPOBOAATCA B AayAMTOPUM C BbIXOJOM B VIHTepHET, OCHAIIEHHOM
MyJbTUMEAUMHBIM O00OpynoBaHUEM. UTeHue JIeKIHM COMpOBOXKIACTCS JEMOHCTpalue yueOHo-
HarJISTHBIX TOocoOuH (crmalia-nmpe3eHTaIuii) mo reMam:
Bonopoxn. Kucnopon;
p—nements! VI rpynmsr;
p—anemenTsl VI rpynmsi;
p—aJieMeHThI V TpyIIIbI;
p—aneMeHnTs! |1V rpynmsi;
p—anementsl |l rpynmsr;
S—anemenTsl |-l rpymm;
d— u f-onementsr 111 rpymmer;
d-anementst IV rpymibr;
d-anemenTsI V TpymisI;
d-anementst VI rpymmsr,
d—‘nementst VII rpymmsr;
d—anementst VIII rpymisr,
d-nemenTs! 11 rpymmsr.
JlaGopaTopHbIe 3aHATHS TPOBOATCS B YUECOHBIX JabopaTopusax Kadeapbl aHATUTHIECKON U HEOP-
TaHWYECKOH XUMHHM, OCHAICHHBIX y4eOHO-HArisAHBIMU NocoOusmu (nmepuoauydeckas tadmuua J[.M.
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MeHeneeBa, ps HaOpsHKCHUH METAIJIOB, TaOMUIAa PAaCTBOPHUMOCTH COJIEH), CIEHUAIN3UPOBAHHON
MeOenbIo (CTOIBl XUMHYECKHE, TKA(BI BHITSHKHBIC U JP.). A Tak kK€ HEOOXOIUMBIM y4eOHBIM Jadbopa-
TOPHBIM 000py/IOBaHHEM U HaOOpaMH XHMHUYECKHX PEAKTHUBOB JUIsl BBIOJHEHHS J1aOOPaTOPHOTO
MPaKTUKyMa 10 TEMaM:

Bonopoxn. Kucnopon;

p—oanementsl VI rpynmsr;

p—anemenTsl VI rpynmsr;

p—3JeMEeHTHI V TPYIIIIbI,

p—anemenTsl |V rpynmer;

p—oanemenTsl |1 rpymmsr;

S—anemenTsl |-l rpymm;

d— u f-amements 111 rpymisr;

d-anementst IV rpymisr;

d-areMeHTsI V TpYIIIbI;

d-anementst VI rpymrsr;

d-snementst VII rpymmsr;

d—snementst VIII rpymsr;

d-anementst I, |l rpymmsL.

CamocrosiTenbHass paboTa MO JUCHUUIUIMHE MOXET IPOBOAUTCS B KOMIIBIOTEPHOM KJjlacce
otnencHuss Gpu3uku U XuMUHU aya. 1512, sanekTpoHHOM uHMTabHOM 3ae (ayn. 1218), ocHameHHBIMH
KOMITBIOTEPHOW TEXHMKOM C BO3MOXXHOCTBIO MOAKIIIOYEHMS] K ceTu «VHTepHeT» M J0CTyloM B
AIIEKTPOHHYIO HH(MOpManmoHHO-00pa3oBarenbHyto cpeny Kem[Y (B Tom uucne neno3uTapuid
nH(pOpMaMOHHO-00pa3oBarenbHbIX pecypcoB Kem[Y) um B 3reKTpOHHO-OMOIMOTEYHBIE CHCTEMBI
"VHUBEPCUTETCKA I BUBJIMOTEKA OHJIAH", "JIAHB"

12. NHble cBeieHHus U (WJIH) MATePHAJIBI*

12.1 OcobGeHHOCTH peaju3alMi JAUCHUILUIMHBI [JI1 JIMI C OrPaHHYEeHHBIMHU
BO3MOKHOCTAMH 3/I0POBbS

B npouiecce nzyyeHus: AUCHUILUIMHBI U OCYIIECTBIICHUS MPOLIETYp TEKYIIETO KOHTPOJIS ycreBae-
MOCTH U TIPOMEXYTOYHOM aTTECTAIlMU JIUI[ C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI TIPUMEH SI-
I0TCS aJanTHpOBaHHBIE (OPMBI O0yUEHUS ¢ YUYETOM UHIUBUIAYATbHBIX MCUXO(PU3NOIOTUYECKUX OCO-
oennocreit. [Ipu onpenenenun Gopm MPoOBEAEHUS 3aHATUN ¢ O0YUAIOIIMMUCS -WHBAIAIAMUA YIUTHIBA-
IOTCSI PEKOMEHAAIMU JaHHBIE MO pe3yibTaTaM MEIUKO-COLMAIbHON 3KCIEPTHU3bl, COAEpXkKalIhecs B
MHIUBUAYAJIBHON IporpaMme peaOuiINTaliy HHBAJINAA, OTHOCUTEIBHO PEKOMEHI0BAaHHBIX YCIOBHH U
BHJIOB TpY/a.

[Tpu HeoOxoauMoOCTH O0yYaroIMecs U3 YKhcia UHBAJIUAOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHO-
CTSIMH 37I0POBbsI TOB3YIOTCS CIIEUAIbHBIMUA PA0OYMMH MECTaMH, CO3JJaHHBIMU C YIETOM HapyIICH-
HBIX QYHKIIUH ¥ OTpaHUYCHUN KU3HUACATEITHHOCTH.

Hna nuy ¢ Hapywenuem 3peHus (crenvix u c1abosuosauUx):

— CIeUHaTM3upOBaHHOE cTarmoHapHoe padodee mecto DnCUC 201;
— CIeUHaTM3upPOBaHHOE cTalmoHapHoe padodee mecto DnCUC 221;
— crenuanuzupoBanHoe MoomibHOe MecTo IMHOT 301;
— npunrep bpaiins (+110 ms Tpancnauuu Texcra B mwipudT bpaiins).
Jna nuy ¢ napywenuem cayxa:
— cucreMa nHpopMalmoHHast s cnabocnpimamux craimonapHas «Mcrox» C-1U;
— OecrpoBoHAs 3BYKO3aMUCHIBAOIAS allllapaTypa KOJUIEKTUBHOTO MOJBL30BaHUS: PaIMOKIACC
(paguomukpodon) «Coner-PCM» PM-3.1.

Hna nuy ¢ HapyuwieHuem 0nopHO-08USAmMeNbHO20 annapama.

— KOMIIBIOTEPHBIN CTOJ JUISl JIUI] C HAPYIICHUSIMH OMOPHOIBUTAaTEIbHON CUCTEMBI C
ANEKTPONPUBOIOM;
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— KJIaBUaTypa C HAaKJIaJHON M C KHOIIOYHOM MBIIIKON C pacloyIOKEHUEM KHOIIOK CBEPXY AKKOP/;
— OGecnpoBoaHas Mbiiib Tpekdou as [TK Logitech M570;
— KJIABUATypa ¢ JUKOMCTHKOM JJIsl BBIOOPA KJIABHILHU HA [BETOBOM I10JIE.

OcoOeHHocTH TIpoIecca M3yYCHHs TUCHUIUITMHBI U OCYIIECTBICHUSI TPOIEAYp TEKYIIEero KOH-
TPOJISl YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTallUH:

s quy ¢ Hapywenuem 3peHus 3aJaHUs U UHCTPYKIUMU O UX BBIMOJHEHUIO MPEIOCTABIISIIOTCS C
YKPYIHEHHBIM MIpUGTOM, AJIs CIENBIX 3aAaHus oopMIIIOTCs penbedHO-ToYeuHbIM pudTom bpaii-
7 WIM B BUJE JIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TIOMOIIBI) KOMIBIOTEPA CO CHEIUATU3HPO-
BaHHBIM IPOrPaMMHBIM OOECIEUYEHUEM [Tl CIEMbIX, MO0 3auuThiBatoTcs UM. [Ipu HeoOXomumocTH
obecrieunBaeTCss WHIWBHyaIbHOE PaBHOMEpHOE ocBerieHne He MeHee 300 IOKC, TpeaoCcTaBIsIeTCs
YBEJIMUMBAIOIEE YCTPOUCTBO, a TAK)KE€ BO3MOXHOCTH HCIIOJIb30BAaTh COOCTBEHHOE YBEJIMYUBAIOILINE
YCTPOMCTBO.

s nuy ¢ napywenuem ciyxa TUAAKTUYECKUN MaTepuan (clai-npe3eHTaluu JeKIui, 3aJaHus U
WHCTPYKIIMUA K WX BBITIOJHEHUIO) MPEIOCTABISIFOTCS B MUCHBMEHHON (pOpME HIIM DJIEKTPOHHOM BHJIC
npu HeoOxomumoctu. OOecrieunBaeTcs HAIWYUE 3BYKOYCWJIMBAIOIICH ammapaTypbl KOJUIEKTUBHOTO
MOJIb30BAHUS, TIPH HEOOXOJMMOCTH CTYICHTaM MPEIOCTABIISCTCS 3BYKOYCHIIMBAIOIIAS ammaparypa
WHIUBUAYAIBHOTO TIOJIb30BaHUSI.

Mna nuy ¢ madxcenvimu HapyweHusMy peyy TEKYIUN U IPOMEKYTOUHBIH KOHTPOJIb IPOBOASITCS B
MUCbMEHHOU (hopme.

[Tpu HEOOXOOMMOCTH 1UYA C HAPYUEHUAMU OBUAMENbHBIX DYHKYUL HUNCHUX KOHEUHOCMmell BBI-
MOJIHAIOT JTabopaTopHbie paboThl Ha 0aze 7 OJI0YHON ayAUTOPUU B Mape ¢ o0yyaronmcs 6e3 orpaHu-
YCHHBIX BO3MOXKHOCTEH 37J0pOBBS; NMHCHMEHHBIC 3aJaHHS BBIMOIHIIOTCS JUCTAHIIMOHHO, MPU ITOM
B3auMOJIeiicTBUE ¢ mpenonasaresieM ocyiuectsisiercs yepes DMOC; nekuuum npoBogsatcs B 1 u 2
OJIOUHBIX ayTUTOPUSIX, TPAKTUICCKHUE 3aHITHS B ayuTOpusix 8 u 2 kopmycoB KemI'VY.

s uy ¢ napyulenuamMu 08u2amenbHulX QYHKYUL 6EPXHUX KOHEYHOCMeEU Ul OMCYmcmeuem 6epx-
HUX KOHeuHocmell TabOpaTOpHBIE Pa0OTHI BEITIOIHSIOTCS B TIape ¢ 00yJArOIMUMCs 03 OrpaHUYCHHBIX
BO3MOXXHOCTEH 3/10pOBbs; MUChbMEHHBIC 3aJaHUs BBITOIHSIIOTCS JUCTAHIIMOHHO, IPU 3TOM B3anMO-
NefcTBUE ¢ TIpenoiaBaresieM ocymectBisercs yepes DUOC; sx3ameH cnaércs B yCTHOM dopme.

[Ipy HE0OXOIMMOCTH JIMIlY C OTPAHMYEHHBIMA BO3MOKHOCTSIMHU 370POBbsI MPEIOCTABISETCS J0-
MOJIHUTEIBHOE BPEMSI [Tl BHITIOJTHEHUS 3aJJaHUI U CAaYu YK3aMeHa HO He Oosee uyem Ha 0.5 gaca.

CTyneHThl ¢ OTpaHHYEHHBIMH BO3MOXKHOCTSIMH 3/0pPOBbSI CHAIOT 2K3aMEH B OAHOW aygUTOPHH
COBMECTHO C WHBIMH OOYYarONIMMHUCS, €CIIM ATO HE CO3JaeT TPYIHOCTEH IS CTYICHTOB IPHU Clade
HK3aMeHa.

CTymeHThl C OTpaHWYECHHBIMH BO3MOXHOCTSMH 3JI0POBbS MOTYT B TIpollecce OOydYeHUsS H
MPOXOXKICHHSI TEKYIIEr0 M MTOTOBOTO KOHTPOJNS  MOJIb30BaThCsl TEXHUYECKUMH CPEICTBAMH,
HEOOXOUMBIMU UM B CBSI3U C MX WHIAUBHUIYAJILHBIMH 0COOCHHOCTSIMH.

JlomyckaeTcsi TMPUCYTCTBHME B ayJUTOPHH BO BpeMsl CIadyd dSK3aMeHa acCHUCTeHTa M3 Yucia
pabotHukoB KeM['Y wimu TpHBIEUYEHHBIX JIMII, OKA3BIBAIOIIMX CTYICHTaM C OrPaHHYCHHBIMH
BO3MOXKHOCTSIMH 370POBbSI HEOOXOAMMYIO TEXHHYECKYIO TMOMOIIb C YYETOM WX HWHAUBHYaTbHBIX
ocoOeHHOCTeH (3aHATHh pabodyee MEeCTo, MepeABUTaThCsl, IPOUNUTaTh U OOPMUTH 3a/1aHKE, OOIIATHCS C
MIPETO/IaBaTeNsIMHU ).

Oco0bIe yCITOBHUS TIPEIOCTABIISIOTCS CTYACHTaM C OTPaHHMYECHHBIMH BO3MOXKHOCTSIMH 370POBbsI Ha
OCHOBaHUM 3asIBIICHUsS, COJEPIKAIIETO CBEAEHUS O HEOOXOAMMOCTH CO3/IaHUS COOTBETCTBYIOIIMX
CTCIIMATBHBIX YCIIOBHHM.

CocraBurenb: Cupuk C.M. TOUEHT.
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