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[Iporpamma cocrtaBieHa B coOTBEeTCTBUU ¢ DepepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
cTaHzapToM o HampasiaeHuto noaArotoBku 04.03.01 Xumusd, yrBepKACHHBIM NpUKazoM MuHHCTEpCTBA
Haykd M BbIciiero oOpasoBanusi Poccuiickoit ®enepamnu ot 17 utons 2017 roma Ne 671; mpukazom
MunHcTepCTBa HayKH U BhICIIero oOpazoBanus Poccuiickoii @exepaunun ot 26 HostOps 2020 r. Ne 1456
(3apeructpupoBan MunuctepcTBoM roctuiiuu Poccuiickort @eneparuu 27 mas 2021 r., Ne 63650) «O
BHECEHUU W3MEHEHHIl B (enepaiabHble TOCYIapCTBEHHbIE OOpa30BaTeIbHBIE CTAHAAPTHI BBICIIETO
oOpa3zoBaHMS»;, Yy4eOHBIM IUJJAaHOM TOATOTOBKM OakamaBpa mo Hamparieruto 04.03.01 Xwumwus,

yrBepKkAeHHBIM yueHbIM coBeToM PI'BOY BO «COI'Y» ot 31.05.2022 1., npoTokoa Ne 13.

CocraBureib: K.X.H., noueut Kadanos C.B.

Pa6ouas mporpamma obcyux/eHa W yrBepkacHa Ha 3acenannn kadeapsl 00LISH W HEOPraHHYECKOH

xuMHH (npotokos Ne 9/21-22 ot «08» anpens 2022 1)

3aBeayrolni kadeapoii ////ﬂ" Cumeonunam 1. I1.

OnoOpeHa coBeTOM (Daky/IbTETa XMMHH. OHOIOrHH M OHOTEXHOI0MHH
(npotokous Ne 6/21-22 ot «25» anpens 2022 1.)
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Pabouas npoepamma oucyuniunvl nPUHAMAa 8 cocmage OCHOBHOU NPOPHECCUOHANLHOU 0OPA3068AMENbHOL
npozpammul pewtenuem yuenozo cogema Ilpomoxon Ne 13 om 31.05.2022 2.




1. Crpykrypa u 001Iasi TPYA0€MKOCTb U CHHILIHHBI

Ounas popma o0ydeHus

3aounas popma oOyueHus

Kypce 1
CemecTtp 1,2
Jlexmn 712
IIpakTudeckne (CEeMHUHAPCKHE) 3aHATHUS 36
JlaboparopHble 3aHATHS 216
Koncynpranun -
HToro ayiuTOpHBIX 3aHITHI 324
CamocTosTenbHas pabora 180

KypcoBas pabora

dopma KOHTPOJIS

3K3aMeH 1,2
3a4yer R
OO0111€€ KOJIMYECTBO YaCOB 576

OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTABISAET 16 3a4eTHBIX €AMHHUIL U 576 akaIeMUYECKUX YacOB.

2. lean ocBOeHUsI TUCITHILIMHBI

[emamu wu3ydeHHs] Kypca HEOPraHMYECKOW XHWMHM B COOTBEeTCTBUH ¢ DenepanbHbIM
rOCYJJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM IO HAMNPABJICHUIO MOJArOTOBKH (CIELUAIBHOCTH)
04.03.01 Xumust ©u YpOBHIO BBHICIIETO O00pa3oBaHHs OaKalaBpHaT, YTBEPKICHHOMY IPHKA30M
Muno6pHayku Poccun ot 17 urong 2017 roga Ne 671 ¢ nononHeHusMu U u3MeHeHUsIMHU oT 08 deBpas
2021 roma Ne 83, sBIAIOTCS: 1aTh CTYJAEHTY 3HAHUS OCHOB OOIIMX 3aKOHOB XUMHH U CBOWCTB DJIEMEHTOB,
KOTOpbIE CIIY)XaT MOATOTOBKE CTyJeHTa K Oyaymieill mpodeccMOHalbHOW AEATENbHOCTH B 001aCTAX
HAaY4YHO-UCCJIEA0BATEIbCKON, TEXHOJIOTUYECKON U NEarornuecKom.

3agaua Kypca — (GOPMHpPOBAHUE TBOPYECKH pabOTAIONIIUX CHENHMATUCTOB C Pa3BUTHIM HAyYHBIM
MBIIIJIEHHEM, 00J1a/1al0IUX HEOOXO0AMMBIM 3allacoM 3HaHHUM B 00s1acTH 00IIel U HEeOpraHUYECKON XUMUH,
CIIOCOOHBIX MCIIOJIb30BaTh TEOPETHUUECKUE 3HAHMS NMPH PELICHUH NPAaKTUYEeCKUX 3a7]ad, MPOSBIAS NpU
3TOM CaMOCTOSTEIbHOCTb, UHHUIIMATUBY, a TakK€ B HEOOXOJUMBIX CIy4asX — YMEHHME y4acTBOBaTh B
MPUHATUH KOJJIEKTUBHBIX PELICHUH, BIOMpas Hanbosee ONTUMaIbHbIE U3 HUX.

N3yuenne naHHOW AMCHMIUIMHBI CIYXHUT MOATOTOBKOW CTYACHTA K Oyaylier mpodeccuoHaabHOM
NeSITeNbHOCTH B 00NacTAX —  HAy4yHO-UCCIIEAOBAaTENbCKOM M NENaroruyeckod  COrjacHo
npodeccnoHalbHBIM CTaHAapTaM:

1. Ipodeccuonanvubiii crangaprt «llegaror (megaroruyeckasi [esiTeJbLHOCTL B cdepe
JAOLIKOJbHOI0, HAYAJIbHOr0 O00IIEero, OCHOBHOIO 00IIero, cpeaHero oomero o0pa3oBaHus)
(BocnuTATEJIB, YYMTEJIB)», YTBEP)KIEHHBIM NPHUKa3oM MUHHUCTEPCTBA TpyAa U COLMAIBHOMN 3alIUThI
Poccuiickoit ®@eneparun ot 18 oktsa0ps 2013 r. Ne 544u (3apeructpupoBaH MHHHCTEPCTBOM
toctuninu Poccuiickoit @enepanuu 6 nexadps 2013 r., peructparmonssiii Ne 30550), ¢ usMeHeHHUSIMH,
BHECEHHBIMH NpPHKa3aMu MuHuCTEpCTBa TpyJda U connanbHOM 3amuTthl Poccuiickonn denepanuu ot
25 nexaOpst 2014 r. Ne 11151 (3apeructpupoBan Munucrepctsom roctunuu Poccuiickoii @enepanuu
19 deBpans 2015 r., peructpaunonusiii Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBan
MunuctepctBom roctuimn Poccuiickoit @enepaunn 23 asrycra 2016 r., perucrpanvioHHbIM Ne
43326).

2. 01.004. TIIpodeccuonanbubiii  crangapt «llemaror mnpogeccHoHAIBLHOr0  00y4eHHUs,
npogeccHoHAJIBLHOI0 00pPa30BaHUSl M JONMOJHUTEJBHOI0 NPodecCHOHAIBLHOIO 00pa30BaHUD)
YTBEPKJEH IpUKa3oM MuHHCTEpCTBA TpyJda M COLMAIbHOM 3amuTsl Poccuiickon ®Penepauuu OT
08.09.2015 Ne 608u (3apeructpupoBan MunucrtepcTBoM toctuiiuu Poccuiickoit deneparuu ot 24
ceHtsi0ops 2015 r. Ne 38998).
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3. 40.011. IIpodeccuonanbHblii cTaHaAApT «CHEMUHATUCT 1O HAYYHO-HCCJIEA0BATEIBCKHUM M
ONBITHO-KOHCTPYKTOPCKUM Pa3padoTkaM» YTBEPXKACH NpHKa3oM MUHHUCTEpCTBa TpyAa U
conpaibHON 3amuThl Poccuiickoit ®@enepanmu or 4 mapra 2014 r. Ne 121H (3apeructpupoBaH
MunuctepctBoM roctuninu Poccuiickoit denepanuu 21 mapra 2014 r., peructpanuonnsiii Ne 31692).

3. Mecto aucuuniaunsl B crpykrype OIIOII éaxkanaspuama.

Hucnunmuna "Heoprannueckass XuMmusi"OTHOCUTCS K AucHUIUIMHAM biioka 1 o0s3aTennbHON YacTH
b1.0.08.

B yueOHBIX MaHax YHUBEPCHTETOB KypC HEOPTaHMYECKOH XUMHUHU OTKPHIBAET CHCTEMATHYECKOE
xumuueckoe oopazoanue. OH siBisieTcs: 0a30BbIM Il M3Y4eHUs Bcex xumuueckux nucuurumma OTIOIL.
Kypc Heopranmyeckoyl XUMHUHM JOJDKEH IIO3HAKOMHTH CTYIEHTAa C BHYTPEHHEH JIOTMKOM XMMHUYECKOU
HayKH, (aKTUYECKUM MaTepuaIoM M0 XMMHUH 3JIEMEHTOB U TEHJCHIMSIMH B U3MEHEHUU CBOMCTB IIPOCTHIX
BEIIECTB U COCAMHEHUW HJIEMEHTOB MO TrpynmnaM u nepuoaaMm. CTyIeHT IOJKEH OCBOUTH OCHOBHBIE
3aKOHOMEPHOCTH, OIpPEAEISIIOUIME CBOMCTBA M IPEBpPALICHUS BELIECTB, U HAa 3TOH OCHOBE H3Y4YUTh
(dakTHUeCKUi MaTepuad 1O XUMHUH D3JIeMEHTOB. VIMEHHO TOATOMY KypC HEOPraHUYEeCKOW XUMHH
BKJIIOYAET OOLIMPHOE TEOPETHUECKOE BBEJICHUE, B KOTOPOM B MEPBOM MPUOIMKEHUU PacCMAaTPUBAIOTCS
OCHOBHBIE€ COBPEMEHHBIE OOIIEXUMUYECKUE BO33PEHMUSI, TEOPHH, 3aKOHBI.

Jns wuszydenuss pucuuivinebel "Heopranmdeckas xumusg" HEOOXOJUMBI 3HAHUS, YMEHHS H
KOMIIETCHIIMH, MOJIYYeHHbIE OOYyJarOUMMUCS B Kypc€ XHMUM CPEIHEH WIKOJBI B COOTBETCTBHH C
tpeboBanusiMu  PI'OC  OcHoBHOro obmero obpazoBanusi (mpukaz Ne 1897 ot 17.12.2010 ¢
nononHenusmu 2014 u 2015 rr.).

s ocBoeHus qaHHOW yueOHOU aucuuIinHb (Y /) cTyaeHT gomkeH

3HaTh:

1) B pamKax MIKOJbHOM MPOrpaMMbl OCHOBbI XHMHYECKOW HAayKH Kak OOJIACTH COBPEMEHHOI'O
€CTECTBO3HAHMS, XUMUYECKUX TMPEBPAIICHUN HEOPTaHWYECKUX M OPTraHUYECKHX BEIIECTB KaK OCHOBBI
MHOTHUX SIBJICHHI JKUBOH M HEKUBOU MPUPOJBI;, YIIyOlIeHHe MpeACTaBIeHUN 0 MaTepUaIbHOM €IMHCTBE
MHUPA;

Ymern:

1) camoCTOSATENHFHO OMPENENATh IIEIM CBOEro OOydYeHMs, CTaBUTh M (HOpMyIUpoBaTh IS ceOs
HOBBIC 3aJlayd B y4yeOe W TMO3HABATENbHON MAEATEIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHl CBOEH
MMO03HABATEILHOM JESITEIIFHOCTH,

2) caMOCTOSITENbHO TUIAHUPOBAaTh TYTH AOCTHIKEHHsS LeJiel, B TOM 4YHCle albTepHATHUBHBIC,
OCO3HaHHO BBIOMpaTh Hanbosee 3¢(HEeKTUBHBIE CTIOCOOBI PEIICHHUS yueOHBIX U MTO3HABATEIIbHBIX 33714,

3) ompenensaTh MOHATHUS, CO3/IaBaTh OOOOIICHHs, yCTaHABIMBATh AHAJIOTHH, KJIacCU(UIIUPOBATS,
CaMOCTOSATENIbHO BHIOMPATh OCHOBAaHUS W KPHUTEPUU JUIsl KiacCHU(UKAIMU, YCTaHABIUBATh MPUYHMHHO-
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYKJEHUE, YMO3aKIoueHue (MHAYKTUBHOE, I€TYKTUBHOE
Y TI0 aHAJIOTHH) U JIeTaTh BBIBOIBI;

4) COOTHOCHUTH CBOM JICHCTBUS C IJIAHHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJb CBOEH
NESATETPHOCTH B TIPOIIECCe JOCTIKEHHSI pe3ysbTara, OMPENesATh CHOCOObI JEUCTBHH B pamMKax
MPENJIOKEHHBIX YCIOBHM U TpeOOBaHMU, KOPPEKTUPOBATh CBOM JEHCTBUS B COOTBETCTBUU C
W3MEHSIONICNCS CUTYallUEeH;

5) omeHHMBaTh MPABUIHHOCTH BBHIMIOTHEHHs] Y4eOHOU 3agaud, COOCTBEHHBIE BO3MOXHOCTH €€
perieHus;

6) opraHu30BBIBaTH Y4eOHOE COTPYAHHYECTBO M COBMECTHYIO ACSITENBHOCTh C YYHTEIEM U
CBEPCTHUKAMH; padOTaTh WHAWBUIAYaJbHO M B TPYIIeE: HAXOAUTh OOIee pelieHne W pa3periarh
KOH(MIMKTHI HA OCHOBE COTJIACOBAHMS TTO3UIINIA U yueTa HHTEPECOB; (HOPMYIUPOBATh, ApTYMEHTHUPOBATh U
OTCTaWBaTh CBOE MHEHUE;

7) yCTaHaBIMBATh CBS3M MEXAY peaTbHO HAOTIOJAeMBIMU XUMUYECKUMHU SIBICHUSMU U
mpoleccamMy, MPOUCXOISAIIMMH B MHKPOMHUpPE, OOBSICHATh MPUYUHBI MHOTOOOpa3usi BEILECTB,
3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOECHUS, a TAKKE 3aBHCHUMOCTb NMPUMEHEHHS BEIIECTB OT UX
CBOWCTB;



8) ucnonb3oBaTh HMH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJOTMH, AKTHBHO MOJb30BaThCA
CJIOBAPSAMU U IPYTUMHU ITOMCKOBBIMU CUCTEMAaMU;

9) 0CO3HAHHO MCII0JIb30BaTh PEUYEBHIE CPEJCTBA B COOTBETCTBUU C 3aJaueil KOMMYHHMKALMM JJIs
BBIPQ)XEHUS CBOMX YYBCTB, MBICTICH U IOTPEOHOCTEH; MIAHUPOBAHUS U PETYIISIIIUN CBOCH JI€ATEIIbHOCTH;

10) co3naBaTh, NPUMEHATH U IPEOOPA30BHIBATh 3HAKH U CHMBOJIbI, MOJICJIN U CXEMBI JUIsl pEIIEHUS
y4eOHBIX M MMO3HABATENbHBIX 33/a4;

Baanern:

1) ocHOBaMM XMMHYECKOW IPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh M OOBEKTUBHO OLIEHUBATh
KU3HEHHbIE CHUTYalluH, CBSI3aHHbIE C XHMMHEH, HaBbIKaMU O€30IaCHOTO OOpallleHHsl C BEIIECTBaMH,
HCIOJIb3YEMBIMH B IIOBCEJHEBHOW JKU3HHM; YMEHHEM AaHAIU3HPOBATh M ILIAHUPOBATH HKOJIOTHYECKU
0e30macHoe MOBEICHUE B LENAX COXPAHEHUS 30POBbS M OKPY)KAIOLIEH CpeIbl;

2) IpeACTaBICHUSAMHU O 3HAYCHUM XMMHMUYECKOW HAyKU B PELIEHHMH COBPEMEHHBIX 3KOJIOTMYECKHX
po6JeM, B TOM YKCIIE B IPEAOTBPALICHUN TEXHOTCHHBIX M SKOJIOTHYECKUX KaTacTpod;

3) KOJIOTMYECKUM MBIIIJIEHHEM, YMEHUEM IIPUMEHSATh €r0 B II03HABAaTE/IbHOW, KOMMYHUKATUBHOM,
COLIMAIIbHOW MPAKTUKE U MPO(EeCCHOHATBHON OpUEHTALINH.

4) ocCHOBaMHU CaMOKOHTPOJISl, CAMOOLICHKH, IPUHATHS PELICHUH M OCYILECTBJIEHHS OCO3HAHHOI'O
BbIOOpa B y4eOHOH ¥ IMO3HABATEIBHOM eI TETLHOCTH;

5) mNepBOHAYAIBHBIMU  CHUCTEMAaTU3UPOBAHHBIMM  IPEJCTABICHUSMM O  BEIIECTBaX, MX
IIPEBPALICHUAX U IPAKTHYECKOM IPUMEHEHUH, IOHATUWHBIM allaparoM M CUMBOJIMYECKUM SI3BIKOM
XUMMUY;

6) yCTHOU U MUCbMEHHOU PEYbI0, MOHOJIOTUYECKOW KOHTEKCTHOM PEUbIO.

4. TpeGoBaHusi K pe3yJibTaTaM 0CBOEHUS JUCHMUILINHBI (KOMIIETeHIINH 00y4alomerocs,
(opmupyembie B pe3ysibTaTe 0CBOCHHS JUCHUNIMHBI (MOIYJIs1)

N3yuenune kypca HEOPraHMYECKON XUMHHU TpeArnoaracT GopMUpOBaHUE Y CTYACHTA CIEIYIOIINX
KOMIIETEHIINN:

K yHuBepcaJIbHbIM KOMIIETEHIIUSIM OTHOCHUTCS.

YK-1. CnocobeH ocyuiecTBIATh IMOUCK, KPUTHUECKUW aHalIW3 U CHUHTE3 HH(OpMalW{, TPUMEHATH
CUCTEMHBIN MOAXOJ [UIsl PEIIECHUs TOCTABJIEHHBIX 3a7a4;

YK-1.1.Ananuzupyer 3a1auy, BbIIENSAS €€ 6a30Bble COCTABIISIOLINE;

YK-1.2. Onpenensiet, MHTEPIPETUPYET U PaHKHUPYET UH(DOPMAIHIO, TpeOyeMYIO Ui peLIeHUs
MOCTaBJICHHOM 33734,

YK-1.3. OcymecTBiser NOMCK HHPOPMALIUMH JUTsL pELICHUs OCTaBIEHHON 3a7auyl 110 pa3IMyHbIM TUIIAM
3aIpoCoB;

YK-1.4. Ilpu o6paboTke nHpOpMauu oTandaeT GakTbl OT MHEHHM, HHTEpIPETaLUi, OIICHOK,
(dbopMupyeT COOCTBEHHbIE MHEHUS U CYKJIEHUS, apTYMEHTUPYET CBOU BBIBOJIbI MU TOUKY 3PEHMUS], B TOM
qucie ¢ NpUMeHeHneM (Gpuiocopckoro NOHATHIHOTO anmnapaTa;

YK-1.5. PaccmaTpuBaer u npezsiaraeT BO3MOXKHbIE BApUAHThI pEIIeHUs TOCTaBICHHOMN 3a/1a4uM, OLEHUBas
UX JOCTOMHCTBA U HEJJOCTATKH;

YK-2. CrocobeH ompenensaTh Kpyr 3ajad B paMKax ITOCTABJICHHOH MMM W BBIOMPATh ONTHMAIbHBIC
CMOCOOBl MX pELIeHHs, HCXOAS M3 JCUCTBYIOIIMX IPABOBBIX HOPM, HMEIOIIUXCS PECypcoB U
OTpaHUYECHUN;

YK-2.1. Onpenensier Kpyr 3aJia4 B paMKax IMOCTAaBJICHHOM 11€JIM, ONPEEIIET CBSI3U MEX/1y HUMU;

YK-2.2. Ilpeanaraet criocoObl pemieH st TOCTABICHHBIX 33/1a4 W 0XKHIaeMble Pe3yIbTaThl; OI[CHHBACT
MPEUI0KEHHBIE CTIOCOOBI C TOYKU 3PEHUsI COOTBETCTBHS LIEIH MTPOEKTa;

YK-2.3.Ilnanupyer peanu3amuro 3a1a4 B 30He CBOCH OTBETCTBEHHOCTH C YU4ETOM MMEIOIIUXCS PECYpPCOB U
OrpaHUUYEHUH, IEHCTBYIOIINX PAaBOBBIX HOPM

YK-2.4 BeimonHseT 3a/1a4u B 30HE CBOEH OTBETCTBEHHOCTH B COOTBETCTBHU C 3aINTAHUPOBAHHBIMHU
pe3yabTaTaMi U TOYKaMH KOHTPOJISA, IIPH HEOOXOAMMOCTH KOPPEKTUPYET CIIOCOObI peIIeH s 3a/1a4;



YK-2.5. IlpencraBisier pe3yibTaThl MPOEKTa, MpeAjiaraeT BO3MOXXHOCTH MX HCIIOJIIb30BAHUSA W/HIN
COBEpPIICHCTBOBAHUS;

YK-4. CrniocoOeH OCYIIECTBIATh JCIOBYI0O KOMMYHHUKAIIMIO B YCTHOM M THMCbMEHHOW ¢dopmax Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepanuu u ”HOCTpaHHOM(BIX) sI3bIKE(aX);

YK-4.1. BeiGupaer cTuiib OOILICHHS Ha PYCCKOM  SI3bIKE B 3aBUCUMOCTH OT L[EJIU U YCIOBHIA
MapTHEPCTBA; aJaNTUPYET Peub, CTUJIb OOLICHHUS U SI3BIK KECTOB K CUTYAI[UsIM B3aUMOACHCTBUS;

YK-4.2. Bener AenoByi0 MEPENUCKy Ha PYCCKOM  SI3BIKE C yYETOM OCOOCHHOCTEH CTUIIUCTHKU
opUIHATBEHBIX U HEO(PHUITUATBHBIX MTUCEM;

YK-4.3. Bener aenoByio nepenucKy Ha MHOCTPAHHOM SI3bIKE C YU4E€TOM OCOOCHHOCTEH CTUITMCTUKU
O(QUIHMANTBHBIX THCEM U COLUOKYJIbTYPHBIX PA3JIUYHil;

YK-4.4. BeimonHsieT A JIMYHBIX 1eNeil nepeBoa opUIMaIbHBIX U MPO(EeCCHOHATBHBIX TEKCTOB C
MHOCTPAHHOIO SI3bIKa HAa PYCCKUH, C PYCCKOT'O s13bIKa HA MHOCTPAHHBIII;

YK-4.5. IlyOauuHO BBICTYIIaeT Ha PYCCKOM SI3bIKE, CTPOUT CBOE BHICTYIICHHE C YYETOM ayTUTOPUU U
LIEJTH OOIICHHS;

YK-4.6. YCTHO TUpeICTaBIsIeT pEe3yJbTaThl CBOCH JEATSIBHOCTH HA  WHOCTPAHHOM SI3BIKE, MOKET
MOJJIEPKaTh PA3rOBOP B XOJI€ UX OOCYKICHHUS,

YK-6. CnocobGen ympaBinsiTb CBOMM BPEMEHEM, BBICTPAaWBaTh MW PEAIHU30BBIBATH TPACKTOPHIO
caMOpa3BUTHUS HA OCHOBE MPUHIIUIIOB 00Opa30BaHUs B TEUCHUE BCEH KU3HU;

YK-6.1. Vicrionb3yet HHCTPYMEHTBI M METO/BI YIIPABJICHHS BPEMEHEM TPHU BHITIOJTHECHHH KOHKPETHBIX
3a/1a4, IPOEKTOB, IIPU JOCTUKEHNUHU [TOCTABICHHBIX LEIEH;

YK-6.2. Onpenensier npuopuTeThl COOCTBEHHOH JIEATENFHOCTH, JTUYHOCTHOTO Pa3BUTHS U
npoeccroHaNIbHOTO POCTa;

YK-6.3. OuenuBaer TpeOOBaHUS PhIHKA TPY/AA U MPEATI0KESHUS 00pa30BaTEIbHBIX YCIYT JUIS
BBICTPAaUBaHUs TPAEKTOPUH COOCTBEHHOTO MPOECCHOHATBHOIO POCTA;

YK-6.4. Ctpout npodecCHOHAIBHYIO Kaphepy U OMPEIeIsieT CTPATETHIO TPO(ECCHOHATTLHOTO PA3BHUTHS,
YK-8: Cmocoben co3naBaTh W MOAJIEPKHMBATH B TMOBCETHEBHOM >KM3HH M B NPOodeCcCHOHATIbHOU
NEeSTeIbHOCTH O€30MAacHble YCIOBHUSl IKU3HENESATENbHOCTH Ul COXPAaHEHUs NPUPOJHOU Cpeibl,
o0ecreyeHrss yCTOMUMBOrO pa3BUTHS OOIIECTBA, B TOM YHCIE TPU Yyrpo3e U BO3HUKHOBEHHUH
YPE3BBIYANHBIX CUTYAI M BOCHHBIX KOH(INKTOB;

YK-8.1. Ananusupyet (GpakTopsl BpeJHOTO BIUSHUS SJIEMEHTOB Cpelbl OOUTaHUS (TEXHUYECKUX CPEJICTB,
TEXHOJIOTUYECKUX IPOLECCOB, MAaTepUajoB, 3JaHUW M COOPYKEHUH, NPUPOJIHBIX U COLHUAIBHBIX
SIBJICHUM );

YK-8.2. Unentuduuupyer onacHsie U BpeaHbIe (PaKTOPhI B paMKax OCYIIECTBIISIEMOH e TeIbHOCTH,;
YK-8.3. BousaBisier npoOnembl, CBI3aHHBIE C HAPYIICHUSIMH TEXHUKH 0€30MacHOCTH Ha paboueM MecTe,
IpeagaraeT MEpOINpPUATHUAX 110 MPEJOTBPAILICHUIO YpE3BbIUaliHbIX CUTYalUH;

YK-8.4. PazbsicHsieT mpaBuiia MOBEJACHUS NP BO3HUKHOBEHHH YPE3BBIYANHBIX CUTYallUH TMPUPOTHOTO U
TEXHOTE€HHOI'O IPOUCXOXKJIEHHUS; OKAa3bIBAeT IE€PBYIO IIOMOILb, OINMKCHIBAET CIOCOOBI ydacTusi B
BOCCTAHOBUTEJIbHBIX MEPOTIPUSITHSIX.

K obmenpogeccuoHaIbHBIM KOMIIETEHIUSIM OTHOCSATCS:

OIIK-1. Cnoco0eH aHamu3upoBaThb U WHTEPIPETHPOBATH PE3YNIbTAaThl XUMHYECKHX HKCIEPUMEHTOB,
HaOII0IEHUH 1 U3MEPEHUH.

OIIK-1.1. CucremMaTu3upyeT M aHAIU3UPYET PE3yNbTaThl XMUMHUYECKUX HKCIEPUMEHTOB, HAOIIOJIEHUH,
U3MEpPEHUH, a TAKXKE Pe3yJIbTaThl pacue€TOB CBOMCTB BELIECTB U MaTEPUAIIOB.

OIIK-1.2. Tlpeaymaraer WHTEPIPETAIMIO PE3YJIBTATOB COOCTBCHHBIX OSKCIICPUMEHTOB W PACUYCTHO-
TEOPETUYECKUX PA0OT C HCIOJIb30BAaHHEM TEOPETUYECKUX OCHOB TPAIUIIMOHHBIX U HOBBIX pa3/eoB
XUMHH.

OIIK-1.3. ®opmynupyeT 3akiIIOUEHHUS W BBIBOJBI IO pe3yiabTaTaM aHAIN3a JIMTEPATYPHBIX JAHHBIX,
COOCTBEHHBIX IKCIEPUMEHTAIBHBIX U PACYUETHO-TEOPETHUECKUX Pa0OT XMMHUECKON HApaBICHHOCTH.
OIIK-2. Cioco0GeH MpOBOAUTE C COOIOCHNEM HOPM TEXHUKH 0€30MaCHOCTH XMMHUYECKHH SKCIIEPUMEHT,
BKJIIOYAsl CHHTE3, aHAJINW3, MU3Y4YCHHE CTPYKTYpPhl M CBOMCTB BEIIECTB M MaTEpUAJIOB, HMCCIECAOBAHUE
IIPOLIECCOB C UX yYaCTUEM.

OIIK-2.1. PaboTaeT ¢ XUMHYECKUMH BEIIECTBAMH C COOJIFOJCHUEM HOPM TEXHUKH 0€30MMacCHOCTH.



OIIK-2.2. IIpoBOIUT CHHTE3 BEUIECTB U MATEPHUAJIOB Pa3HOW MPHUPOJIBI C UCIIOIH30BAHHUEM HUMEIOIIUXCS
METOJIUK.

OIIK-2.3. IIpoBoauT cTaHJapTHBIE OINEpalMy A ONpElelIeHUs XHMHUYecKoro U (pa3oBoro cocrasa
BELIECTB U MAaTEPUAIIOB HA UX OCHOBE.

OIIK-2.4. TIpoBoauT WCCIEIOBAaHUS CBOWCTB BEIIECTB M MAaTEPUAJIOB C HMCIOJb30BAaHUEM CEPHIHOTO
Hay4YHOTO 000PYyIOBaHMUS.

OIIK-3. CriocobeH NMPUMEHATHh PaCUYETHO-TEOPETHUUECKHE METOJbI JUIsl M3YYCHHs] CBOWCTB BEIIECTB H
IIPOLIECCOB C UX YYACTUEM C UCIIOIb30BAHUEM COBPEMEHHOMN BBIUMCIUTEIbHON TEXHUKH.

OIIK-3.1. IlpumMeHsieT TEOpETUUECKHE U MOTYIMIUPUUECKUE MOJETH MPU PEIICHUU 3a/1ady XUMHYECKOM
HaIpPaBJIEHHOCTH.

OIIK-3.2. Vicionp3yeT CTaHAApTHOE MPOrPaMMHOE OOCCIICUCHUE MPU PEUICHUH 3a7ad XUMHYECKOU
HAIpPaBJIEHHOCTH.

OIIK-5. Cnoco0GeH MOHMMAaTh NPUHIMIIEI PabOThl COBPEMEHHBIX WH(POPMALMOHHBIX TEXHOJOTHHA U
WCIOJIb30BaTh UX ISl pelIeHus 3a/1a4 MPo(ecCuOHAIbHOMN 1eATeIbHOCTH.

OIIK-5.1. Ucnons3yer coBpemenHbie | T-TexHonoruu nmpu coope, anamuse, 00padOTKe U MPEICTaBICHUN
nH(OPMALIUY XUMUYECKOTO MPOPUIIS

OIIK-5.2. CoGrogaeT HOpMbI HH(POPMAIIMOHHOM O€30TTACHOCTH B MPOPECCHOHATBHON AEITETLHOCTH
OIIK-6. Cnocoben mnpeAcTaBisiTh pe3ylbTaThl CBOed pabOThl B YCTHOM M NHCbMEHHOW (opme B
COOTBETCTBUH C HOPMAMH U MPaBUIIAMH, IPUHATHIMU B MPO(HECCHOHAIBHOM COOOIIECTBE.

OIIK-6.1. TIpeacrapnsieT pe3yiabTaThl pabOThI B BUIE OTUETA IO CTAaHIAPTHON (hopMe Ha PYCCKOM SI3BIKE
OIIK-6-2. [IlpencraBnser wuHGOPMAIMIO XUMHYECKOTO COJEpXKAHHS C y4eToM TpeOoBaHMMI
O6ubanorpadguuecKoil KyabTyphl.

OIIK-6.3. IIpencrasisier pe3yyIbTaThl padOTHI B BUJIC TE3UCOB JIOKJIA/Ia HA PYCCKOM M aHTIIUICKOM SI3bIKE
B COOTBETCTBUU C HOPMAMH U MIPABHIIAMH, IPUHATHIMA B XUMHUYECKOM COOOIIIECTBE.

OIIK-6.4. '0TOBHUT IpE3EeHTAIHIO IO TeMe PabOThI ¥ MPEACTABISIET €€ HAa PYCCKOM M aHTIIMICKOM SI3bIKAX.

O6H_II/IM CpCACTBOM KOHTPOJIA ABJIACTCA BBCACHHAA B YHHUBCPCUTCTC 6aHHBHO'pCﬁTHHFOBaH
CHUCTCMA OLICHKHU YCIICBACMOCTH CTYACHTOB CIICHUAIINTCTA U HaHpaBJ’IeHI/Iﬁ 6aKaJ1aBpHaTa.

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL 06y‘18.I-OH.[PII>iC§I JOJIDKCH:

B xareropuu " YHusepcajibHble KOMIIETEHIINH BbINYCKHHUKOB''

YK-1

3HaTh: METOABbl KPUTHUYECKOTO aHaIu3a M OLEHKU COBPEMEHHBIX HAy4YHBIX JOCTHIKEHHUM; METOMbI
KPUTUYECKOTO aHaJIN3a; OCHOBHBIE IPUHITUITBI KPUTUUECKOTO aHAJIK3a.

YMeTh: Mony4yaTh HOBBIC 3HAHWS HAa OCHOBE aHAIM3a, CHHTE3a M Jp.; COOMpATh JaHHBIE MO CIIOKHBIM
Hay4HBIM MPOOJIeMaM, OTHOCAIIUMCS K TPO(EeCCHOHATBHON 00J1aCTH; OCYIIECTBIIATH MOUCK WH(OpMaIun
U pEIIeHU Ha OCHOBE ACHCTBUIA, SKCIIEPUMEHTA U OTIbITA.

Bnapers: uccienoBanueM npoOiemMbl MPo(ecCHOHANBHON AESITeNTbHOCTH € MPUMEHEHHEM aHalu3a;
CHUHTE3a U JAPYTUX METOJOB HHTEIUICKTYalbHOW ESTEIbHOCTH; BBISIBICHHEM HAy4YHBIX MPOOIEeM H
WCIIOIB30BAaHUEM aJIEKBATHBIX METOJIOB JUISI UX PEIICHUS; IEMOHCTPUPOBAHUEM OIEHOYHBIX CYXICHUHN B
pelieHny mpoOIeMHBIX TTPO(HECCUOHATBLHBIX CUTYAIUH.

YK-2

3HaTh: MCTOABI MTPCACTABJICHUA U ONIMCAHUS PEIYJILTATOB HpOCKTHOﬁ ACATCIIBHOCTU,; METO/AbI, KPUTCPHUU
U TapaMeTpbl OLEHKH pe3yJbTaTOB BBIMOJHEHHUS IPOEKTa; NPHUHIMIIBI, METOAbl U TpeOOBaHUS,
MperbsBIsieMble K TPOEKTHOM paboTe.

YMeTb: 00OCHOBBIBaTH MPAKTUYECKYI0 M TEOPETHUECKYIO 3HAUYUMOCTh TMOJYYEHHBIX pE3yJIbTaTOB;
NPOBEPATh W AHAIN3UPOBATH IPOEKTHYIO JOKYMEHTAIMIO; MPOTHO3WPOBATH DPA3BUTHE MPOLECCOB B
HpOCKTHOﬁ HpO(beCCI/IOHaJH:HOf/'I 06HaCTI/I; BbIZIBUT'AThb MHHOBAIIWMOHHBIC UJICU U HCCTAHAAPTHBIC TOAXOJbI K



UX pealu3aluyd B LEISIX pealu3aliy I[POeKTa; aHAJIM3HPOBaTh MPOEKTHYIO JAOKYMEHTAIIHIO;
pacCUUThIBATh KAYCCTBCHHBIC U KOJIMYCCTBCHHBIC PE3YJIbTAThI, CDOKU BLITIOJIHCHUA HpOGKTHOﬁ pa60T1>1.
Bnapers: ynpaBieHneM HpoeKTaMu B O0JIACTH, COOTBETCTBYIOUICH MPOQecCHOHANIBHON NeATeIbHOCTH;
pacmpesenieHneM 3aJaHuii U MOO0YXJACHUEM APYTUX K JOCTIKEHUIO IIeNIed; yIpaBJIeHHEeM pa3pa0dOoTKOH
TEXHUYECKOro 3aJaHusi MPOEKTa, YIPaBIEHUEM peanu3alui MNpoQUiIbHOM NPOEKTHON pabdoThl;
yIpaBJIEHUEM IIpolecca OOCYKACHUS U JOpaOOTKM TMPOEKTa; ydyacTHeM B pa3paboTKe TEXHUYECKOTO
3aJlaHus IPOEKTa, pa3pabOTKOM MporpamMmbl peaan3aluy IpoeKTa B IpodecCHOHaTbHOM.

YK-4

3HaTh: KOMIIBIOTEPHbIE TEXHOJIOTMM U HHPOPMALMOHHYI0 HHQPACTPYKTYpy B OpraHHU3alllu;
KOMMYHHUKAIIMH B NPO(EeCCHOHAIBLHOW 3THKE; (aKTOPHl YIyYIICHHS KOMMYHUKALMM B OpTraHU3aINH,
KOMMYHHUKAI[IOHHBbIE ~ TEXHOJOIMM B  NPO(QECCHOHAIBHOM  B3aUMOJICHCTBUU;  XapaKTEPUCTUKH
KOMMYHHUKAIIIOHHBIX TOTOKOB; 3HAYCHWE KOMMYHHUKAIMH B MTPOPECCHOHATIBLHOM B3aUMOJICHCTBUU;
METOJbl  MCCIENOBAHMA KOMMYHUKATUBHOIO IIOTCHLIMAJNA JIMYHOCTH; COBPEMEHHBIE CPEICTBA
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

YMeTb: co37aBaTh Ha PYCCKOM M MHOCTPAHHOM S3bIKE IMHCbMEHHBIE TEKCThl HAyYHOI'O UM OQHIHMAIBHO-
JIETIOBOTO CTWJICH PedH IO MpOo(dheCCHOHATBLHBIM BOIIPOCAM; UCCIIEA0BATH MPOXOXKICHNE HH(DOpMAIUH 110
YIPABICHYECKMM KOMMYHHUKALMsAM; OINPENCIATh BHYTPEHHUE KOMMYHUKALlUM B  OpraHU3aluMy;
MIPOU3BO/IUTh PEAAKTOPCKYI0 M KOPPEKTOPCKYIO TPABKYy TEKCTOB HAYYHOTO M OQHIMATBHO-IEIOBOTO
CTMJIE peud Ha PYyCCKOM M HHOCTPAHHOM SI3bIKE; BJIAJETh NPUHLUUIAMHU (OPMHUPOBAHMUS CHUCTEMBI
KOMMYHMKAIUH; aHAJIM3UPOBATh CUCTEMY KOMMYHHUKAIIMOHHBIX CBA3EH B OpraHu3aluu.

Baapers: ocyliecTBIEHMEM YCTHBIMU U IMCbMEHHBIMA KOMMYHHKAIUSMU, B TOM YHUCJIE HA MHOCTPAHHOM
A3bIKE; TPEACTABICHUEM IUJIAHOB U PE3YyJIbTaTOB COOCTBEHHOM W KOMaHJIHOM JEATEIbHOCTU C
UCIOJIb30BAHUEM KOMMYHHUKATHBHBIX TEXHOJOTMM; BiaJgeeT TeXHOJOoruel mnoctpoeHus 3¢QexTuBHOM
KOMMYHHUKAIlMM B OpraHM3alliy; Mepefadeil mpodeccrnoHaabHOH HHpOpManud B WHPOPMALUOHHO-
TEJIEKOMMYHUKAI[MOHHBIX ~ CETSX;  MCIIOJIb30BAaHMEM  COBPEMEHHBIX  CPEICTB  HMH(OPMAIIMOHHO-
KOMMYHMKAI[UOHHBIX TEXHOJIOTHH.

YK-6

3HaTh: OCOOCHHOCTH NPUHATHS U peaIN3alii OPraHU3allMOHHbIX, B TOM YHCIIE YIPABICHYECKUX
pEeILIEeHN; TEOPETUKO-METOI0JIOTMUECKHE OCHOBBI CAaMOPa3BUTHSI, CaMOpEaIN3allii, UCII0JIb30BAHUS
TBOPYECKOI'0 MOTEHIIMANa COOCTBEHHON JEATENbHOCTH;

OCHOBHBIE HAay4HbI€ IIKOJIbI NICHUXOJIOTMHM W YIPaBJICHUS; AEATEIbHOCTHBIM MOAXOJ B HCCIIEIOBAaHUHU
JUYHOCTHOTO Pa3BUTHSI; TEXHOJIOTHIO M METOJUKY CAaMOOLEHKH; TEOPETUYECKHUE OCHOBBI aKMEOJIOTHH,
YPOBHU aHaJIN3a ICUXUYECKUX SIBJICHUM.

YMeTb: onpeaensiTh NIPUOPUTETHI MPOPECCHOHATBHON JIeSTETFHOCTH U COCOOBI €€ COBEPIICHCTBOBAHMS
Ha OCHOBE CaMOOLIEHKH; pa3palaThiBaTh, KOHTPOJIHUPOBATh, OLIEHWBATh U HCCJIEN0BAaTh KOMIIOHEHTBI
npoeCCUOHATBHON ~ AEATENbHOCTH; IUIAHUPOBATh CaMOCTOSATENbHYIO JEATENbHOCTh B  PELICHUU
npodeccnoHanbHbIX 3a1au.

Baanerb:  HaBbikamMu  ompeneneHuss  3(G(EKTUBHOrO  HampaBlieHUs  JeWCTBUH B o0yacTu
npodeccnoHaNbHOM NEeATENbHOCTH; MPUHATUEM pEHIeHUH Ha YpOBHE COOCTBEHHOH MpOQecCHOHaTbHON
JesITeIbHOCTH; HaBbIKAMU TUIAHMPOBAHUS COOCTBEHHON MPO(eCCHOHATBHOM 1€ TeTbHOCTH.

YK-8

3uarp: (QakTOphl BPEIHOTO BIUSHUS JJIEMEHTOB cpenbl oOWTaHus (TEXHMYECKUX CPEJCTB,
TEXHOJIOTMYECKUX IIPOLECCOB, MaTEpUANIOB, 3JaHUN M COOPYKEHUH, INPUPOIAHBIX M COLMAIBHBIX
SIBJIGHUH ); HOpMaTUBHbIE TPEOOBAHUS TEXHUKHU 0€30MaCHOCTH.

YMeTb: UAeHTU(DUIIUPOBATh ONACHBIE U BpelHbIe (PAKTOPHI B paMKaxX OCYLIECTBISEMOMN JEsTEeIbHOCTH;
BBISIBJISTH MPOOJIEMBI, CBS3aHHbBIE C HAPYIIEHUSIMU TEXHUKU O€30M1aCHOCTH Ha paboyeM MecTe; Mpeiaraer
MEPONPUATUAX MO MNPEAOTBPAILECHUIO YPE3BBIYAWHBIX CHUTyallUil; pealu30BbIBATH HOPMBI TEXHUKU
0€30I1aCHOCTH.



Bnapers: mpaBuiamMu MOBENEHUS MPU  BOSHUKHOBEHHM YPE3BBIYAMHBIX CHUTYal[Mil MPUPOAHOTO U
TEXHOTCHHOTO TIPOUCXOXKIICHUS; OKAa3bIBAaeT IEPBYID IOMOIb, OIMKCHIBAET CIOCOOBI YydYacTUs B
BOCCTAaHOBUTEJIbHBIX MEPOTIPUATHAIX; METOIaMU O€3011acHOM pabOThl B XUMUUECKOH J1a00opaTOpHH.

B kareropuu " O6menpodeccuoHajbHble KOMIETEHIIUN BHIMYCKHUKOB

OIIK-1

3HaTh: OCHOBHEIC [IPpUHLMUIIBI, 3aKOHBI, ITOJIOKCHNA, MCTOJOJIOTHUIO U3Yy4YaCMbIX

XUMHUYCCKUX JUCHUITIINH, IOHUMAaET OCHOBBI (1)I/ISI/I‘ICCKI/IX n (I)I/ISI/IKO'XI/IMI/I‘ICCKI/IX MCTOJO0B
HCCIICIOBaHMs.

YMerb: cHUCTEMaTH3UpOBaTh M AHAIM3UPOBATh PE3yJbTAaThl XHMHUYECKHUX DKCHEPUMEHTOB,
HaOJII0/ICHUM, U3MEPEHUH, @ TAKXKE PE3YyJIbTAThl PACUETOB CBOMCTB BEILIECTB U MaTEpUAIIOB;
WHTEPHPETUPOBATh PE3YJIbTaThl COOCTBEHHBIX IKCIEPHMEHTOB M PACUYETHO-TEOPETHUYECKUX padoT C
HCIIOJIb30BAaHUEM TEOPETUUYECKHUX OCHOB TPAJIUIIMOHHBIX U HOBBIX Pa3JeiOB XUMHUHU.

Bianers: HaBbIKaMU COCTaBJICHUSI 3aKIIOUEHUN U BBIBOJIOB MO pe3yjIbTaTaM aHaIN3a JINTEPaTypPHBIX
JAHHBIX, COOCTBEHHBIX JKCIIEPUMEHTAJIBHBIX M PACUYETHO- TEOPETUUYECKUX pPadOT XHUMHUYECKOM
HamnpaBJICHHOCTH.

OIIK-2

3HaTh: IpaBUiia TEXHUKU OE30MMACHOCTH MPH paboTe B XUMUYECKOU Taboparopuu;

METO/IbI MOJTYyYEHHUS U UCCIICIOBAHMSI XUMHUYECKUX BEIIECTB M PEAKIIUI; OCHOBHBIC TPUHIUIIBI U TIOIXO/IbI
K BBIOOPY METO/IOB aHallM3a; OCHOBHBIE ()M3MUECKHE M XMMHYECKHE CBOMCTBA BEIIECTB U MAaTEPUAJIOB,
WCIIONB3YEMBIX B  JTAOOPATOPHBIX M  TEXHOJOTMYECKHUX YCIOBHUSAX, HAa OCHOBAaHUHU KOTOPBIX
dbopMynupylOTCS TpaBWiIa U HOPMBl TEXHUKH OE30MACHOCTH; IIpaBWJIa TEXHUK O€30MacHOCTH B
XUMHUYECKOH J1abopaTOpUH U Ha IPOU3BOJICTBE.

YMeTh: NPUMEHSTH 3HAaHUSI HOPM U MPaBUIJI TEXHUKU 0€30MaCHOCTHU B JTA0OPATOPHBIX YCIOBUSIX;
IUIAHUPOBaTh M MPOBOJUTH SKCIEPUMEHTAIBHBIE MCCIEIOBAHUSA, HCIOIB30BATh XHWMHUUYECKHUE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX W OPTraHUYECKUX BEIIECTB M PA3IMYHBIC METOJbI
MOJIy4€HUsI M HCCIEIOBaHUS XMMHYECKHUX BEIIECTB W pPEaKlUil, MPOrHO3MpPOBaTh M OLIEHUBATh
pe3yJIbTaThl AKCIEPUMEHTA; (OPMYIMPOBATH IIpaBHiIa OE30MaCHOr0 OOpalIeHUs] C XUMHUYECKUMU
BEIIECTBAMU U MaT€pUAIAMU C YIETOM UX (PU3UYECKUX U XUMHUYECKUX CBOMCTB.

Baanerb: HaBbIKaMHU OKa3aHUS MEPBOM MOMOIIM;, HABBIKAMU ~ XMMHUYECKOTO SKCIIEPUMEHTA B 00JIaCTH
HEOpraHMYECKUH U OpPraHUYecKOl XHUMHUH, (PU3UKO-XMMHUUYECKUX METOJOB aHajlu3a; HaBbIKAMHU
MPaKTUYECKON pabOThI Ha COBPEMEHHOU anmnaparype IpU IPOBEIACHHUU SKCIIEPUMEHTOB,
HOpMaMU TeXHHUKH 0€30MacHOCTH.

OIIK-3

3HaTh: TEOpETUUECKUE U MOJIyDMIIMPUYECKUE MOJIENIU U UX NPUMEHEHUE MpH pPElIeHUU 3aaad
XUMHMYECKOUN HAIIPABIEHHOCTH.

YMeTh: UCNONB30BaTh CTAaHAAPTHOE MPOrpaMMHOE oOecredeHrne MpU pelIeHUr 3ajlad XUMUYECKOH
HaIpaBJICHHOCTH, MPU MOATOTOBKE HAYYHBIX MTyOJIMKAIIMHI U TOKJIAJI0B.

Baagerb: HaBbikamMu pa3paOOTKH  CHIEIUAIW3UPOBAHHBIX MpOrpaMM JUIsL  pelleHus 3ajad
npodecCUOHANILHON cpephl AeATETbHOCTH.

OIIK-5

3HaTh: OCHOBHBIE TEXHHUYECKHE CPEACTBA KOMIIBIOTEPHBIX CHCTEM; OCHOBHI HH(GOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHI; OCHOBHBIE TEHACHIIMU PAa3BUTHS COBPEMEHHBIX HWH(HOPMAIMOHHBIX
TEXHOJIOTHI ¥ OCHOBBI MH(OPMAITMOHHOM 0€30MMaCHOCTH; MIPABOBOE PEryaupoBaHuE B MH(GOPMAITHOHHON
cpene.

YMeThb: HCTOIB30BaTh COBPEMEHHBIE KOMITHIOTEPHBIE TEXHOJOTHH (TEXHOJIOTHU OOpaOOTKH JaHHBIX,
TEKCTOBOM, rpaMuecKoif, YuCI0BOM HH(POPMALINH, CETEBBIEC U MyJIbTUMEINA TEXHOIOTUN).

Buaanerb: HaBbIKaMH paOOTHI ¢ KOMITBIOTEPOM KaK CPEICTBOM YIpaBieHUs HH(OpMaIuen.



OIIK-6

3HaTB: OCHOBHBIC TpPEOOBAHMS K MPEICTABICHHUIO PE3YJIbTaTOB paboOT B MpodeccHoHANbHOU cdepe
NeSTeIbHOCTH, CTPYKTYPY HAy4YHOTO JOKjiana (Ha3BaHHWE, OOOCHOBAHUE aKTyalbHOCTH palbOTHI, IEib
paboThI, 3a]1a91, COCTOSTHIE BOIIPOCA, OCHOBHBIC PE3yJIbTAThl U BBIBOIBI).

YMeTh: UCHIOIL30BaTh

CIICHUAIM3UPOBAHHOE IIPOrpaMMHOC obecreyeHne npu MpeaACTaBJICHUU

pe3yabTaToB paboThl MpodhecCHOHATBHOMY COOOIIECTBY; O(POPMUTH OTYET WM HAYYHYIO MyOJIMKAIHIO C
UCIIOJIb30BAHUEM HOBBIX HH(POPMALMOHHBIX TEXHOJIOTHI.
Bnaners: nmpuemMaMu M3JI0KCHUSI HAYYHOTO TEKCTA.

[Ipu OCBOCHMHU TAHHOM AUCIUILIMHBI O0YYAIOIIUACS CMOXKET MPOJAEMOHCTPUPOBATH (YaCTUYIHO)

crnenytomue o6o6menHsie Tpyaosbie pynkimn (OTD) u Tpynossie pynkuuu (TD):

Koa n HaumeHoBaHHe
Nnpo¢ecCUOHAIBLHOTO
CTaHIapTAa

O06o0mennas Tpynosas pynkuusa (OT®D)

TpynoBasi pynkuus (TD)

ObJ1acth npodeccuonaabHoi AeaTeabHocTH: 01 OOpa3zoBanue u HayKa
Tun 3ana4 npoeccoHAILHOM 1eATEJIbHOCTH: MeIaroru4ecKui

01.001 ITemaror Kon Haumenosanue OTO Ypos Haumenosanue T Kon
(memaroruyeckas €Hb
JIESITCIIBHOCTh B cepe KBajl
JIOLLIKOJIBHOTO, UpuK
HaYyaJIbHOI'O OOIIIETO, aluu
OCHOBHOI'O OOIIIETO, A ITemarornyeckas 6 Oo0nrenerarornyeckas A/01.
cpeaHero o0mero NEeSITeNbHOCTD 110 ¢bynkuusa. OOyuenue 6
o0Opa3oBaHUs MIPOEKTUPOBAHUIO U
(BoCIIUTATEIIb, peanu3aiu
YUUTEIh). 00pa3oBaTEeNLHOTO BocnurarensHas A/02.
HaunmenoBanue Buga npolecca B JEATEIbHOCTD 6
po(hecCHOHATLHOM 00pa3oBaTeIbHBIX
JIeITEIIbHOCTH OpraHu3aIHsIX
JlommKoIbHOE IIOIIKOJIBHOTO, PasBuBaromas AJ/03.
oOpa3oBaHmue HAYalbHOTO O0IIEro, JEATENLHOCTD 6
HauannHoe o6i11iee OCHOBHOTI'O OOIIIETO,
o0Opa3oBaHue CpeIHETo 00IIEero
OcHoBHoe o011ee o0Opa3oBaHUs
o0Opa3oBaHue B Ilenarormueckas 6 Ilenarornueckas B/03.
Cpennee obmee JEATETHHOCTD 110 JIEATENHHOCTD 110 6
o0Opa3oBaHme MPOSKTUPOBAHUIO U peanu3alu mporpamMmm
peain3ani OCHOBHBIX OCHOBHOTO W CPEJTHETO
00111€00pa30BaTENbHBIX o01iero oopazoBaHus
porpamMm
01.003 A [IpenonaBanue no 6 Opranuzanus A/01.
[TpodeccrnoHambHBIHI JIOTTOJTHUTEILHBIM NESATSIIEHOCTH YYaITuXCs, 6
CTaHAapT «[lemaror 00111€00pa30BaTEILHBIM HaTpaBJICHHOW Ha
JIOTTOJTHUTEILHOTO porpaMMam OCBOEHHE
oOpa3oBaHusl JeTel U JOTIOJHUTEILHOM
B3POCIIBIX». o0mieo06pa3oBaTeabHOM
HaunmenoBanne Buga MIPOrpaMMBbI
po(hecCHOHATTLHOM 6 [Menarornueckuii A/04.
JIEITEIIbHOCTH KOHTPOJIb M OIICHKA 6
Ilemarornueckas OCBOEHHSA
JIeATEIIbHOCTD B JOTIOJHUTEIHLHOM

10
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JOINIOJIHUTCIIBHOM
oOpazoBaHuu JAeTel U
B3POCIIBIX

IIPOrpaMMBbI

0011e00pa3oBaTeIbHON

40 CkBo3
Tun 3aga4y npodecc

Hble BU/IbI PO ecCHOHAIbHOI 1esITeIbHOCTH
HOHAJIbHOM 1eSITeIbHOCTH: HAYYHO-UCCJIeJ0BATEIbCKUI

40.011
[IpodeccronanbHbIit
CTaHAapT
«Crenuanuct mo
HAy4YHO-
WCCJICIOBATEIILCKUM U
OTIBITHO-
KOHCTPYKTOPCKHM
pa3zpaboTKam».

HanmenoBanue Buza
po(hecCHOHATTLHOM
JESATEIIBHOCTH
[IpoBenenue HaydHO-
MCCIIEJOBATEIbCKUX U

A

[IpoBenenue Hay4yHo-
HCCIIEI0BATENbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK 1O
OTJIEJIbHBIM pa3jienam
TEMBI

5

OcyuiecTBiieHUE
IIPOBEIEHUS padoT 10
00paboTKe U aHATH3Y
Hay4HO-TEXHUYECKOMN
“HpOpMaLINH U
pe3yJIbTaToB
HUCCIIEIOBAHUN

A/01.

Ocy1iecTBiieHNe
BBIMIOJTHEHUS
IKCIIEPUMEHTOB U
o opMIIeHHUS
pe3yabTaToOB
HUCCIIEIOBAHUN U
pa3zpaboTok

A/02.

OIIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK
5. Cozlepmalme H y‘l@ﬁHO-MeTOIlI/I‘leCKaﬂ KapTa TUCIIMIIVIMHBI
1 cemectp
®op | Kommuects
MBI o6amroB | JIn

Ne CamocTosTenbHas KOHT TeKymen e

3ansaTus 6ora pons paboThI pa

ZZ HanmeHoBanue Tem (BOIIpOCOB), pabo *) ULt Ty

M H3y4aeMbIX [0 JaHHOU JHCHUIINHE aTTecTall | pa

u [

n J .

I mi
P A Conepxanue Yacel n max ]
b

1 Beenenne B xumuro. - 6 3HaKW U Ha3BaHUS 5 13, 12 | 2,22 | 5,
1. Baxweiimme moustis ((OpMyIUPOBKH): aTOM, dJIEMEHT, XHUMHYECKHX C,PK | 4 6
MOJIEKYJIa, MOH, NPOCTOE BEUIECTBO, CI0XKHOE BEMIECTBO, 3JIEMEHTOB OT 1 110
BaJICHTHOCTh, CTETICHb OKMCJICHHs, XMMUUYecKass (opmyna, 118.

XUMHYECKas! PeaKiHs.

2. Ilepuoguueckuit 3akon .M. MenneneeBa. IloHsATHA:
HeprHoIYecKasl CHCTEMa, IMOPSIKOBBIH HOMEp 3JIEMEHTa,
mepuoi, rpymma. M3MeHeHMe — METaIMYeCKUX U
HEMETaJUINYECKUX CBOWCTB 3JIEMEHTOB B TpyNmax o
HOJrPyTIax.

3. DneKkTpoHHblE KOH(UTypalyu aTOMOB B OCHOBHOM H
BO30Y)X/IEHHOM cocTosHMsIX. [loHsATHA: sapo  aToma,
3JIEKTPOH, 3JIEKTPOHHas 000J10YKa, aTOMHas OpOHTATh
(KBaHTOBas A4EiiKa), yDOBEHb, MOJyPOBEHb.

2 4. Teopus >NEKTPONUTUYECKON auccoranuu. ITpumeps 2 6 Knaccnduranms 5 A3, 121|222 |5,
MOJHOW W  CTYNEHYAaTOH JUCCOUMALMKA  KUCIOT H XUMHYECKUX C,PK | 4 6,
ocHoBaHMH. Jluccoumarms comei. IlpuMepsl HMOHHBIX peakimii. [Tpumeps 14,
YpaBHEHUH pEaKUyi, 3alMCAaHHBIX B IOJHOM M KPAaTKOM peakimit 16
BUJIE. COCIMHEHHS,

5. Baxueilmme kjacchl HEOPraHUMYECKUX COEIUHEHUIL. Pa3noXkKeHus,
IMonsATHA OKCHIA, KUCIOTBI, OCHOBAHMS M CONH C TOYKH 3aMelIeHus n
3peHHs  TEOPHU  OJJICKTPOIUTUYECKOH  JHUCCOLHAINH. oOMeHa.
I'eneTnueckast CBA3b MEXAY KJIAacCaMH HEOPraHMYECKHX
COETMHEHHH.
3 6. Knaccudukauus oxcupoB (4 rpymmsl). Ilpumeps - 6 KucnotHo- 5 13, 12 | 222 | 5,
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peakuuii nomydyenust okcunoB (3 mpumepa). OTHolEHUE
OKCHIOB Pa3iIM4YHBIX IPYIII K BOJE, KMCIOTaM H IIeNovYam;
B3aHMOJCHCTBAE OKCHIOB MEXOy coOoi (HamucaTh
YpaBHEHHUS pEaKLHii).

8. Kimaccudukanus KUCIOT MO CICAYIOLIUM IPHU3HAKAM: a)
OCHOBHOCTB, ©) coaepXaHHe KUCIOpoxa, B) CHIA
3JIEKTPOJINTA, T) JIETY4eCTb, JI) paCTBOPUMOCTb. IIprmMepsl
peaxuuit MOJTy4YEeHUS KHCJIOT @3 npumepa).
BzanMopeiicTBHe KHCIOT C MeTaUIaMH, OKCHJAMH,
OCHOBaHMSAMHM U COJIIMU (IIPUBECTH IPUMEPbI PEAKIMM).
OcoObie cBoiictBa kucior-okuciuteneii (HNOsz, HSO,
KOHIL.).

9. Knaccutukarus OCHOBaHHH 10 PaCTBOPUMOCTH H CHIIE
anektpoiuta. OcoOble CBOICTBa THIPOKCHIA AMMOHHUSL.
Ipumepsl peakimii HMomydeHHs OcHOBaHHII (3 mpuMepa).
IMonyuenue runpoxcuna aMmmonust. OTHOIIEHHE OCHOBAHUM
K KHCJIOTaM, KHCJIOTHBIM OKCHJAM, COJIIM, HEMeTaulaM U
amporepusiM MetamiaM. Ocobble cBoiicTBa aM(OTEpHBIX
OCHOBaHMH (IIPUMEpPbI PEaKLMIt).

10. Knaccuduxarms coneit (5 rpymm). IIpumeps! peaxiuit
noydenus conei (11 cmocodoB). B3anmoneiicTue comneit ¢
KHCJIOTaMU, OCHOBAaHUSIMH U COJIIMHU (Tipumepsbl). ['uaponus
couieit (MOHHbIE U MOJICKYJISIDHBIC YPaBHEHUsI CTYIICHYAaTOTO
THAPOIIH3A).

11. TToHATHE OKUCIUTENHLHO-BOCCTAHOBUTEILHOM peaKkIyy,
OKHUCJIUTEIIS, BOCCTAHOBHTEIISL. IMpumepsr
MEXMOJICKYJSIPHBIX, BHYTPHMOJIEKYJIIPHBIX
OKHUCJIUTENBHO-BOCCTAHOBUTENIBHBIX PCAKLMIl M peaKiuit
JIUCTIPONIOPLIMOHUPOBAHUS. MeToz 3JIeKTpoHHOro OanaHca
KakK MeTojl moabopa ko3 dUIHeHTOB (IPUMEpBI).

OCHOBHBIE
CBOWCTBA OKCHIOB
U THIPOKCHIOB
3JIEMEHTOB B
3aBUCUMOCTH OT
TIOJIOXKEHUS
3JIEMEHTA B
MePUOANYECKOIt
cucTeMe

C,PK

14,
16

12. dusnyeckue BEIUYUHBI, UCIIOIb3YEMbIE IIPU PELICHUH
pacueTHBIX 3aJa4: Macca, OTHOCHTENbHAs aTOMHas Macca,
OTHOCHTENIbHAs ~ MOJIGKYJISIpHas — Macca,  KOJIHYECTBO
BEIIECTBA, IOCTOSHHAas ABOrajgpo, MOJISIpHas —Macca,
MOJSIpHBIH 00BEM H  JpyrHe MOJISIpHBIE BEJIHMYHHEL,
MOJIIPHBIH 00BbEM MICAIBHOTO Tra3a MpPU HOPMAJbHBIX
yciaoBUAX (H.y.), 1ois (MaccoBas, oObeMHasi, MOJSIpHas),
IUIOTHOCTb, OTHOCHTENbHAs IUIOTHOCTh Tra3a, CKOPOCTb
XUMHYECKO peaxiuu, TeMmepaTypa, CTeTeHb
(Auccoumanuy, TpeBpalleHHs W 1p.),  KOHCTaHTa
XHMHYECKOTO paBHOBeCHs. EJMHWIBI H3MepeHus Bcex
HEePEYHCIICHHBIX BEITHYUH.

13. YpaBHeHUs CBSI3M MEXAY (HU3MYECKUMH BETUYMHAMHU.
3aKoHBI MJEaNbHBIX Ta30B. YpaBHEHHE MeHjeneeBa-
Knaneiipona.

Pacuernbie 3apaun
10 KypCy XUMHHU
CPEIHEH KOJIbI

13,
C,PK

2,22

3Hepre’rm<a 1 paBHOBECHUC XUMUYCCKUX ITPOLIECCOB.

1. TlonsTHe TepMoxMHAMHUYEeCKOH cuctemMbl. OTKpbITasd,
3aKphBITasi W H30JIMPOBAHHAS CHCTEMEL. PaBHOBecHas W
HEpaBHOBECHAS CUCTEMBI.

2. Toustre TemwnoTsl (TEmwIoBOro 3ddexra) XUMUUIECKON
peakimu. DK30- U JHIOTEpMHYECKHE peakiuu. [IprauHbl
BBI/ICTICHUS WJIN TOTTIOIICHUS TEIUIOTHI B XOA€ XUMHUYECKOMH
peaxiuu.

3. IloHsiTHE SHTANBIINN XUMHYECKOI CHCTEMBI M BEIECTBA.
CraHapTHOE 3HAYCHHE YHTAIBIINH BEIIECTBA.

4. 3akon Iecca. Kpyrosoii mpomnecc Bbopna-I'abepa u
JHTAJbNMHHAS ~ AWarpaMMa  XHMHYECKHX  IPOIECCOB.
Onpenenenue TemIoBoro 3pQexkra XUMHYECKOH peakimun
[0 CTaHAAPTHBIM SHTAIBIHAM OOpa30BaHMsS BEIIECTB U
CTaHJApPTHBIM HTAJIBINSIM CTOPAHHS BEIECTB.

CrencTBus 3aKOHA
T'ecca.

113,
C,PK

2,22

©CoO~NWN P

5. DHTpomMsi Kak Mepa HEYNOpPSIOYCHHOCTH CHCTEMBI.
3aBUCHMOCTh JHTPOIHMH OT TeMIeparypsl. l3meHeHue
SHTPOIHH CHCTEMBI IIPH HPOTEKAHUH XUMHYECKOH peaKiuu
1 1ipH (ha30BbIX IPEBPALICHHSX.

6. IToHsATHE CaMONPOU3BOJILHOTO MpoLEcca U 0OPATUMOTrO
mporecca. DHTPONMUHBIA M ASHTAJBIMUHHBIN (DAKTOPBl 1
HampasjeHHe mnporecca. DHeprusi [mb0Oca Kak KpUTepHii
BO3MOXKHOCTH CaMOIIPOHU3BOJILHOI'O POTEKAHUS IpoLecca.
7. Npunuun Jle larense. Ero o0bscHeHHE ¢ MOMOLIBIO
ypaBHeHuss [u00ca. Ilpumepbl BIMSHUS —PAa3IMYHBIX
(akTOpoB (KOHIIEHTpaLHs, TEMIIepaTypa, NaBICHHE) Ha
COCTOSIHHE XUMUYECKOTO PaBHOBECHS.

8. Koncranra paBHOBecws. IIpumeps!  BbIpaxKeHHS
KOHCTAHTBl PABHOBECHS pa3IMYHBIX IPOLECCOB Yepe3
mapnuanbHble  JABICHUS Ta30B  MIM  KOHIEHTPAIUH
(aKTHBHOCTH) JKHAKUX MIIH Ta3000pa3HbIX BEHIECTB.

Pacuer sneprun
CBSI3U.

13,
C,PK

2,22

©CoO~NWNPE
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CKOpOCTL XUMUYECKOU peakuu.

9. TloHATHE CKOPOCTHM XUMHYECKOH peakiuu. 3aKOoH
neiictByromux Macc. Kunerndeckoe ypasuenue. Ilopspox
U MOJIEKYJIIPHOCTD PEaKIIHU.

10. 3aBUCHMOCTB CKOPOCTH XUMHHYECKOH peakLuu OT
TemnepaTypsl. IlpaBuno Baur-T'opda u  ypaBHeHme
Appennyca. IToHATHS SHEPrUM aKTHBAIUM U KOOPIMHATHI
peaKIuu.

11.  Mexanusm  xumudeckodl  peakmuu.  [lomsTue
JIMMUTHpYOLIER craguu npouecca. IlocnenoBatenbHbele U
napajielbHble PeaKiiu.

Kunernka
TapauIebHBIX
peakuuii.

13,
C,PK

2,22

©Co~NwWN P

Crpoenne atoma. [Ilepmommueckmii 3akoH. CTpoeHue
BEIIIECTBA.

1. Wcropus pa3BUTHS MPECTABICHUH O CTPOCHUH aTOMA:
IulaHeTapHast Mozens Pesepdopna, mocrymatsl  Bopa.
IIpeanockuiky co3/aHUsI KBAaHTOBOW TEOPUM: YpaBHEHHS
Inanka u DiiHmTeliHa, BoMHOBoe ypaBHeHue [le Bpoiins u
IIPUHIMI HeolpeeneHHocTH I elizenbepra.

2. AtoMHOe sapo. Macca u 3aps] NMPOTOHA M HEWTpOHa.
SnepHsle cuibl, UX npupoza. [IpuMeps! saepHbIX peakuuii:
o- pacnian, [- pacmap, B*-pacnan, JeneHue TKEIbIX sep.
3. 3apsn m Macca JJyeKTpoHa. KBaHTOBaHWE OJHEpruu
3JIeKTpoHa B artome. KoprycKyssipHO-BOIHOBOH Tyalu3m
anekTpoHa. [Tonsitue o BonHoBoM ypaBHeHuu Lllpenunrepa
u ero pemeHny. OIcaHie COCTOSHUS JICKTPOHA B aTOME €
HOMOII[bIO KBAHTOBBIX YHCEI, UX (PU3MIECKHIl CMBICII.

4. OcHOBHblE NPHHUMIIBI M TIPaBUIJIA, OIPEACIISIOIINE
MOPSIOK 3aIlOJHEHUsT OpOHTANEH IJIEKTPOHAMH: IPHHIIIT
HauMeHblIei 3Hepruy, npuHuun Ilaynu, npaBuno XyHna,
npasuiia KieukoBckoro.

5. ®dopMa TpaHUYHON MOBEPXHOCTH S, p, d — opOuTaei.
[onsTue opOUTANBLHOrO paaMyca M paguyca TIPaHUYHON
noBepxHocTH. [lepronuyueckn HOBTOPSIOLIMECS CBOMCTBA
aTOMOB: OJHEprHs HOHH3AIMH, CPOJICTBO K ODJIEKTPOHY,

OTHOCHTEJIbHAS 3JIEKTPOOTPULIATETBHOCTD (09).
Onpenenenne O no IMonuury 1 MajuinkeHy, a Takxe Io
Onpuny u Pokay.

6. ®u3nYecKuid CMBICI HOMEpa IMepHoJia, HOMepa IPYIIIbI,
JICNICHHsI TPYIIB HA TJIABHYI0 M TOOOYHYIO MOJTPYIIBL.
Kraccuduxarmst 371eMeHTOB 110 CTPOSHHIO atoMa: s, p, d, f-
3JIEMEHTEL.

7. TlpuMepbl BHYTpPEHHEH M BTOPUYHOM MEPUOJUYHOCTH.
Hx obbsacHenne ¢ moMoIIbio 3G(hekToB "s3KpaHUpoBaHu" 1
"nponnkHoBerus". IlonsaTre >dpexTuBHOTO 3apsaa spa,
3 (HEeKTUBHOrO MOPSAAKOBOrO HOMepa H 3()(HEKTHBHOTO
aTOMHOTO pajiyca.

8. Ilpupona xumuueckoi cBs3u. Pazmuuus Mexmy
MOHATUSAMU  “XUMHUYECKass CBsI3b” M “BaJCHTHOCThH ,
“BaJIeHTHOCTE” M “KOOpJIMHALMOHHOE umncio”. CrerneHsp
okucienus. [IoHATHe KOMITIIEKCHOTO COeIMHEHHS.

Teopus bopa.

A3,
C,PK

2,22

©CoO~NWN P

9. OCHOBHBIE MOJIOKEHUSI TEOPUHU BalleHTHBIX cBsizel (BC).
HacelmaemMocTs 1 HampaBI€HHOCTh KOBAJIEHTHOM CBS3H.
IMpocToii n TOHOPHO-AKIEITOPHBII MEXaHN3M 00pa30BaHUS
KOBaJICHTHOH CBsi3u. CrocoObI MepeKphIBaHUsl OpOHTalei
(o- ¥ 7t~ cBsI3M).

10. Teopus ruOpumu3alMu  aTOMHBIX  OpOWTaieil.
Pacrnonoxenue B IpOCTpaHCTBE THOPHHBIX OpOHTANEH: Sp,
dp, sp?, dp?, sd? pd? sp?, sd®, sp’d, sp’d, sd*, spd?, sp’d®
sp®d*. Teopus NOkamM30BaHHBIX Map M TreOMeTpUYECKas
hopma MonekyIL.

11. Jlnuna cBsa3u M KpaTHOCTh CBs3U. Ilpumepsl
HEOPTaHHYECKUX COCAMHEHHUIT C OIMHAPHBIMH, IBOWHBIMU U
TPOIHBIME CBA3sIMH. JeNToKaT30BaHHAs CBSA3b Ha MpUMepe
c032_, NO;-, SO..

12. TlonspHocTe M HONSAPH3yeMOCTh CBsi3H. IlonspHble M
HETOJSAPHbIC MOJEKYIbl. JIMMONBHBIA MOMEHT CBS3H U
JTUTIOBHBI MOMEHT MOJIEKYJIbI. [10CTOSIHHBIC, MTHOBEHHBIC
1 UHAYIUPOBAHHbIE JUTIONH.

13. OcHOBHBIE TIOJOXKEHHS TEOPUHM  MOJIEKYISAPHBIX
opoutaneit (MO). ®usudeckuii cmbica QYHKIUHA @, Y 1
K03(ULMEHTOB A1 U A2 B yPaBHEHUH

Ouo= AMWa Aoy, CBs3BIBAIONIME, Pa3pBIXISAIONINE H
HecpssbiBatone MO.

14. YcnoBusi, onpeensionye BO3MOXKHOCTD IePeKPhIBAHUS

Honnas cBs3b.

13,
C,PK

2,22

©Com~NwWN P
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aTOMHbIX  opOuraneii  (9Heprust U TEOMETPHs).
Onepreruyeckast auarpamMma MO JByXaTOMHBIX T'OMO- M
TeTeposACpHBIX MOJIEKYJ, OOpa30BaHHBIX DIEMEHTaMH 2
nepuoaa. Pacuer KpaTHOCTH CBSI3M U OLIEHKA MarHUTHBIX
CBOWCTB MOJIEKYII.

15. Pacuer cTeneHM HOHHOCTH CBs3U. VOHHas CBs3b Kak
KpalHui cityyaid mojsipHOi cBs3u. HeHampaBiieHHOCTb U
HEHACBIAEMOCTh HOHHOW cBs3U. IloHATHE HOHHOrO
KpHCTaa.

16. Xumuyeckast CBs3b B METaUIaX C IO3MLUH TEOpUH
«3JIEKTPOHHOro rasza» u teopun MO (30HHas Teopus).
BanenTHast ~ 30Ha, 3ampemieHHas ~30HA U 30HA
MIPOBOAUMOCTH. OObsicHeHue BBICOKOI
9JIEKTPOIPOBOAUMOCTH, IJIACTUYHOCTU U METAJUIMYECKOro
Oyiecka C TIOMOLIbIO 30HHOW Teopuu. BimsiHuMe BKiIaga
KOBAJICHTHOM CBSI3U Ha (PH3UUECKHE CBOMCTBA METALIOB.
17. Dnekrpocratuueckas NPUPOAA MEKMOJIEKYJISPHOIO
B3aHMOJCHCTBUSL. Ipumepst OPHEHTAIIMOHHOTO,
HMHIYKIMOHHOI'O H AUCIEPCHOHHOTO B3aHMOJEHCTBHS.

18. BopopozHas cBs3b KaK YacTHbIA Cllydail KOBAJICHTHOM
JIOHOPHO-aKLETITOPHOH ~ CBs3H. [IpuMepsl  BOJOPORHOI
cBsi3u (Boza, GTopoBoOpo). BiausHUE BOIOPOIHOI CBS3U
Ha (pu3nueckue CBONCTBA BEIIECTB.

=

KomruiekcHbie COCAUHCHUA.

1. OCHOBHBIE NTOJOXKEHHST KOOPANHAIMOHHOH TEOpUH
Bepuepa. [TonaTus neHTpaabHOro aToMa, JIMraHja,
BHYTPEHHEH U BHEIIHEH cepbl. 3aBUCUMOCTh MOJISIPHOM
3NIEKTPOIPOBOIMMOCTH PACTBOPA KOMIIIIEKCHOTO
COCIIMHEHHS OT COCcTaBa KoMmIuiekca. M3omepus
KOMILICKCHBIX COCANHCHHUI.

2. 3aBUCHMOCTh YCTOWYHUBOCTH KOMIUICKCHOTO COCANHEHHS
OT IIPUPOJIBI LIEHTPAJIBHOTO aTOMa (JIEKTPOHHOE CTPOCHUE,
paauyc, 3apsn). CraOuiaM3anus HEYCTOMYMBOM CTEHEHH
OKHCJICHHS LEHTPAILHOTO aToma
KOMIUIEKCOOOPa30BaHUEM.

3. 3aBUCHMOCTb YCTOWYUBOCTU KOMIUIEKCHOTO COEIMHEHUS
OT IPHUPOABI JUTAHIOB (DIEKTPOHHOE CTPOCHHUE, PAIUYC,
3apsin). Psan akTMBHOCTH JNUTaHIOB. MSTKHE M JKECTKHE
JIUranpl. JIeHTaHTHOCTD JIMTAH/IOB.

4. TlpaBniia HOMEHKIIATYphI KOMIUICKCHBIX COSJHHEHHI.

5. Knaccudukanus KOMIUIEKCHBIX COEIMHEHUI MO 3apsiy
KOMIUIEKCa, TPHUPOAE JIMTAHJOB, HAIMYUIO  LUKIIOB
(IpaBWIO  LUKIOB), YHCIYy IIEHTPAJbHBIX  aTOMOB.
Knacrepsl. n-KoMmiekcsl.

6. Ilpmpoma XMMHYECKOH CBS3M B  KOMIDIEKCHBIX
COCIMHEHUSX C MO3ULUI TeopuH BaleHTHbIX cBsseil (BC).
BBICOKO- M HHM3KOCIMHOBBIE KOMIUIEKCH. BHyTpH- H
BHEIIHEOPOHUTATEHBIE KOMILIEKCHI.

7. OnucaHue OKTadAPUYECKUX, TETPAIAPUYECKUX H
KBaJJPaTHBIX KOMIUIEKCOB (-3JIEMEHTOB C IIOMOIIBIO TEOPHU
kpucrammmaeckoro moms (TKIT). Dreprust pacmeruieHns
opOuTanmeii M SHepPrus  CIAPUBAHUS  DIEKTPOHOB.
MarHuTHEIE W CIIEKTpaJbHBIE CBOMCTBAa KOMIDIEKCHBIX
COCTUHEHUI.

8. IIpumeHeHne TeopuH MONEKYISpHBIX opOutaneii (MO)
JUIL  ONMCAaHHWs IPHPOIABI CBSA3M B KOMIUICKCHBIX
COC/IMHCHUSIX.

9. VCTOHYMBOCTE KOMIUIEKCHBIX COCIMHEHHI B BOIHOM
pactBope. KoHCTaHTa  yCTOWYMBOCTH W  KOHCTaHTa
HecTolkocTH.  OmnpezeneHHe IOHATHS — «KOMIUIEKCHOE
coefiMHEeHUe». TepMOIMHAMHYECKass M KHHETHYeCcKas
YCTOHYHBOCTH KOMILIEKCOB.

10. Meroapl mMONY4YEHHs KOMIUIEKCHBIX COEIMHEHMH.
Mero 3aMeIleHHSt W OKUCICHUS B BOJHOM DPAacTBOpE.
MeTton TEPMHUUYECKOH JIUCCOLIMALIUH. Tomyuenne
KapOOHWIOB NPH B3aUMOJEHCTBHH METAJUIOB C OKCHIOM
yraepoma (II). UcnonezoBanue »sddexktoB 1muc- u
TPAHCBIUSHUS JJIS OTYyYESHUSI KOMIUIEKCHBIX COSANHEHHH.

Xenatsl.
MHorosiiepHbIe
KOMILIEKCHI.

13,
C,PK

2,22

©Co~NwWN P

PactBopsI.

1. Tonstme pactBopa. IlpuMepsl TBEpABIX, KUIKHX H
razoo0pa3HeIX  pactBopoB.  CyCIeH3WH,  OMYIBCHUH,
KOJUIOUIHBIE PAaCTBOPBL.

2. ConbBaranus, conbBaTbl. OcoOble CBOMCTBa BOJBI Kak
pactBoputens. I'mapatsl. Kpuctamnoruzapatsl. IIpumepst
HEBOJIHBIX PACTBOPHUTEIICH.

T'mnpartnast Teopust
pacTBOpoB

13,
C,PK

2,22

©Co~NWN P
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3. KHcnoThl, OCHOBaHUS U COJIM C TOUKH 3PEHUSL:

a) TEOPUH NEKTPOIMTUUECKON JMCCOLHAIINH,

6) Teopuu Bpencrena-Jloypu,

B) Teopuu Jlptouca.
4. KoHueHTpauuss ¥ aKTHUBHOCTb MOHa B pPAacTBOpE.
KoHmeHTpanuoHHass W TepMOAMHAMUYECKAss KOHCTAHTHI
JIUCCOIMALINH. Bzaumocss3b MEXAY KOHCTaHTOM
JIUCCOLMALMM M CTENEHbI0  Jucconuanuu  (3aKoH
pasbaBnenus). @DaxTopbl, BIUSIOIME HAa KOHCTAaHTY
JICCOLMALNH.

1 5. KommuratuBHble — cBoiicTBa  pactBopoB. Ocmoc. | 2 2 6 Konnenrpanus 5
2 | OcMmornyeckoe JaBlieHHE, TeMIleparypa 3aMep3aHusi, pacrBopa.
TemrepaTypa KHICHHS M OTHOCHTEIBHOE MOHIKCHHE
JIaBJICHHUSI [apa pacTBOPUTENsl B Ciydae pacTBOPOB
9JIEKTPOJIUTOB H HEAJICKTPOJIUTOB.

6. MoHHOe mpou3Be/ieHne BO/bl. BofopoHEIil mokasaress.
KucnorHo-ocHOBHBIE HHIUKATOPbL. [IpuMepbl OydhepHbIX
pacTBOpOB.

13,
C,PK

2,22

©CoO~NWNPE
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7. BausiHue Temrepatypsl U JABICHHS Ha PacTBOPUMOCTH | 2 6 PactBopumMocTh 5
3 | TBepHBIX, OKHAKAX M  Ta3000pa3HBIX  BEILIECTB.
KomnnuecTBeHHBIE XapaKTEPUCTUKH PAaCTBOPHMOCTH:

a) K03 bHIEEHT PaCTBOPUMOCTH,

0) KOHCTaHTa WK NIPOU3BEIECHNE
pactBopumoctu (I1P).

13,
C,PK

2,22

©Co~NwWN P
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8. I'maponu3 coneid. [IaTh THIIOB COJEH B 3aBUCUMOCTH OT | 2 2 6 TTonukonaeHCALHS 5
4 pPacTBOPUMOCTH U THIPOJIM3YEMOCTH COCTABJISIOIIMX HX M TIOJIUMEpHU3aIUs
noHoB. KoHcranTa ruaponusa M CTENEHb T'HMAPONIU3A. MPOJIyKTOB
DakTopbl, BIUSIONINE HA KOHCTAHTY U CTEIICHb THAPOJIN3a. THIPOJIH3a
YcnoBust oiaBieHus THAPOIIH3A.

9. uccomnmanysi KOMIUIEKCHBIX HOHOB. KoHcTaHTa
HecTOolKocTH. DaKTOphl, ONpEAeISIONNe yCTOWIMBOCTD
KOMIUIEKCHBIX ~ HMOHOB B pactBope.  OcoOeHHOCTH
JIUCCOLMAIIMNA JBOMHBIX COJIECH.

3,
C,PK

2,22

©Co~NWN P

=

OKHUCIUTENIbHO-BOCCTAHOBUTEILHBIC PEAKLIUH. 2 6 DNEeKTPOHHBII 5
5 1. OKHUCIHUTETbHO-BOCCTAHOBUTEbHBIE CHUCTEMBI. Gananc
V300pakeHNe OKUCINTEIHLHO-BOCCTAHOBUTEIIBHBIX CHCTEM
METOJIOM ITOJTypEaKIHi.

13,
C,PK

2,22

=

2. OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIM  IOTCHIMAI Kak | 2 2 6 JuarpamMmmbt 5
6 | KonMuecTBEHHas  XapaKTEPUCTHKA  PEIOKC-CHCTEMBL. JlaTumepa
Vpasnenue HepHcra.

3. PefioKkc-MOTEHIIHAIIBI ¥ OIICHKA HAMPABJICHUS U MOTHOTHI
nporekanusi OB peakuuii. 3aBUCHMOCTD MEXILY
BEJIMYMHAMH PEJJOKC-TIOTEHIIHAIIOB CHCTEM M H3MEHEHHEM
sHepruu ['uboca.

13,
C,PK

2,22

OCO~NWNRFRPOONWN -

1 4. OKHCINTEILHO-BOCCTAaHOBUTEIIHHBIE IpoLeccel ¢ | 2 6 Onexrpomeramtypr | 5
7 | ydyacruem 9JIEKTPUYECKOTO TOKa. TousiTie ust
9IIEKTPOXUMHYECKOTO 9KBHBAJICHTA. DIIeKTPOIIH3
PacTBOPOB H PACIIABOB. DJIEKTPOCHHTE3.

113,
C,PK

2,22

=

5. l'anpBaHnMueckne 3reMeHTH. [lepBudHBIE M BTOpUYHBIE | 2 2 6 JInTnii-nonHsIe 5
8 | onementhl. Onement JlekiaHie, CBUHLOBBI aKKYMYJIATOD, AKKyMYJISITOPBI
LIETTOYHOIN aKKyMYJIATOP.

13,
C,PK

2,22
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OO0mwit 0030p P-3JIEMEHTOB.

1. TlonoxeHne p-2I€MEHTOB B IEPHOJHIECKOH CHCTEME.
Crpoenune aroMoB. VI3MEHEHHE aTOMHBIX PaJUycoB M
HMOHHU3AIMOHHBIX MOTEHIIHAIIOB TI0 TIEPHO/IAM U TPYIIaM.
2. BaleHTHOCTh W CTENMEHH OKHCICHUS aTOMOB p-
3JIEMEHTOB. VI3MeHeHHe YCTOWYMBOCTH COCIUHEHHMH B
BBICIIIEH CTEMEHH OKWCICHHs IO TpyImaM. XapakTep
XAMHAYECKUX CBsi3ell B coenuHeHmsx. CKIOHHOCTH K
00pa3oBaHMIO  KATHOHHBIX W  AQHHOHHBIX  (opMm,
KOMIUIEKCO0Opa3oBanno. OCOOEHHOCTH CBOWMCTB  p-
9JIEMEHTOB 2 U 5 nepuozioB. Mi3MeHeHne MeTalTHyeCcKOro
U HEMETAJUIMYECKOT0 XapaKTepa 3JIEMEHTOB H KHUCIOTHO-
OCHOBHBIX CBOMCTB OKCHIOB U THAPOKCHJIOB TIO TPYIIIaM
U TIEPUOJIAM.

o (v 4

Dusnueckne

CBOHCTBa

13,
C,PK

1,2

2,22
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p-Onements! VIII rpynmsr.
1. Obmas xapakrepuctuka snemeHToB VIIIA rpymmsr
CrpoeHne aToMOB. lI3MeHeHHME IO TpyIIe aTOMHBIX
paguMycoB W HMOHM3ALMOHHBIX IOTEHLMANIOB. [IpHumHbI
XHMHYECKOH HHEPTHOCTH I'eJIUs ¥ HEOHa.
2. ®du3nyecKue CBOWCTBA OJIArOpOIHBIX ra30B. XapakTep
MEXMOJICKYJIIDHOTO  B3auMojieiicTBus.  V3meHeHnue
TeMIepaTyp KUIleHus U IiaBiteHus B psay He-Rn.
3. XuMmHYecKHe COeIVHCHWs KPHITOHA M KCCHOHA,
NPUHLUMIBL  MX [oiydeHus. [upponus  ¢Gropuios.
Kucnopozconep:xarie COCTUHEHHUS KCEHOHa.
KrnaTtpaTHble cCOeMHEHMs OJIarOPOIHEIX Ta30B.

CBepxTeKyduecTb

rens

13,
C,PK

2,22
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Bonopoa. p-Dnementst VI rpymnms.
1. Bogmopon. ®usnueckue M XHUMHYECKUE CBOICTBa
Bojopoma.  Bomopony  kak  BOCCTaHOBHTENb B
MOJIEKYJSIpHOH (opMe M B aTOMAapHOM COCTOSTHHH.
BsaumopeiictBue BOJIOpOJIA c MeTaJUIaMH Hu
HeMeTaJUIaMH.  ['MIpHUABL:  VWOHHBIE, KOBAICHTHBIC.
MONUMEpHble M HecTexuoMmeTpuueckue.  Dopmsl
HaXO0XJIeHUs Bozopoa B npupoe. CriocoObl MOIy4eHHst
cBoOomHOrO Bomopoxa. Ilpumenenwe. Bomoponm xak
MepCHeKTHBHOE TopIouee.
2. OOmas xapakTepucTuka p-3iaemenToB VII rpymmbl.
CrpoeHne aToMOB. lI3MeHeHHe IO TpyIIe aTOMHBIX
pagMycoB, MOHH3AIHOHHBIX ITOTEHINATOB, CPOJACTBA K
anekTpoHy U OD 31eMeHTOB. BaneHTHOCTH U cTeneHu
OKHCIICHHsT ~ aTOMOB.  VI3MeHeHHWe 1O  Tpymie
YCTOWYMBOCTH  COEJMHEHHMH B  BbICHIEH  CTENEHU
OKHUCJIEHHMsI aTOMOB. XapaKTep XHMHUYECKHX CBsA3eH B
COSMHEHMAX. [IpHM3HaKM METANIMYHOCTH y Homa H
Bogopoxa. OcobeHHocTH (Topa.
3. ®du3nyecKkue CBOKWCTBA MPOCTHIX BEIIECTB I'aJOTCHOB.
VI3MeHeHHe TemIlepaTyp IUIABICHHS M KHUICHHS B DIy
¢drop—acrar. XUMHYECKHe CBOHCTBA MPOCTHIX BEIIECTB
rajioreHoB. lI3MeHeHHe »HEPrHU CBSA3H B MOJIEKylIaX
TaJOreHOB MO TPYNIle M pPEaKIHOHHAs CIOCOOHOCTH
ranoreHoB. OTHOLIEHHE TaJOreHOB K BOJE, LIENOYaM,
MeTaliaM U HeMeTamaaM. TOKCHYHOCTD M MEphI
MPEIOCTOPOKHOCTH TIPH padote ¢ rajoreHaMu. PopMel
HaXOXKJICHWs TaJOreHoB B  mpupope. [IpuHIMIEI
MIOJTy4eHUs] CBOOOIHBIX rajoreHoB. [Ipumenenue.

Meroast
TIOJTyICHUS
MPOCTHIX

BCIICCTB.

13,
C,PK

2,22
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4. TanoreHOBOmOPOABL. ~ YCTOWYMBOCTH  MOJEKYJL.
XapaxTep XuMH4YecKoH cBsi3u. Accouuanust Mmosiekya HF.
dropoBoJOpoa  Kak CHIBHBIH ~ HOHHU3MPYIOIIHI
pactBoputenb. Ousndeckue cpoiictBa HHal: n3menenue
TeMIepaTryp IUiaBieHust u Kumenus B psmy HF-HHal.
Xumuyeckue CBOICTBa raJlor€HOBOZIOPO/IOB:
peaKkIMOHHas ~ CIIOCOOHOCTh, ~KHCJIOTHBIE — CBOCTBA.
BoccranoButenbHast aktuBHOCTD B psaay: HF—HI. OGmue
TIPUHIIMITB MOJTy4SHUS TaJIOHr€HOBOJIOPOJIOB.
IIpoMbllsIEeHHOE  TOJy4€HME  COJSHOM — KHCIIOTBI.
IIpumenenue  cosnssHOM M IUIaBHKOBOM  KHCIIOT.
Ianorennppl. OcHOBHBIC, aM(OTEpHbIE M KHUCIOTHBIC
ranoreHuasl. ITonumepHsie ramoreHuapl. OcOOCHHOCTH
THAPOIH3a TaJoOreHHUIOB Pa3IUYHBIX THIIOB.
l'uapodropuasl.

NuTepranorennn

BIL.
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5. Okcuzsl ¢ropa, xnopa (I, IV, VI, VII), 6poma (L, VI),
iioma (II, V): ctpoenue, yCTOHYMBOCTb, OKHCIUTEIbHbBIC
1 KHUCIIOTHBIE CBOMCTBA, IPHHIIUIIEI IOy ICHHUS.

6. Conu  KUCIIOPOJCOAEPXkAIIMUX KHUCJIOT TaJloreHoB.
CTpyKTypa M CpaBHUTENbHAs YCTOMYMBOCTb COJEH M
KACIOT.  IIpuMeHeHHe  TUIIOXJIOPHTOB,  XJIOPHTOB,
XJIOPaTOB M 1epxiopaToB. OKHUCINTEIbHbIC. TOPIOYHE H
B3pBIBYATEIC CMECH HA OCHOBE XJIOpaTta M HepXJiopara
KaJus.

7. Untepranorennnsl. @ropuast xiopa (I, 111, V), 6poma
(L, 1IL, V) u iioma (I, 11, V, VII). Xnopuzasr 6poma (I) u
soma (I, III). bpomun ioma. CpaBHHUTENbHAS
YCTOWYUBOCTh (DTOPUIOB, XJIOPUAOB U OPOMHIOB, HX
CTPYKTYpa. dropupylole  areHTHI. I'maponus
HMHTEPraJoreHU 0B U B3aHMO/ICHCTBYE C IEIOYaMH.

p-Onementst VI rpymisl.
1. Crpoenne aromoB p-a;memeHToB VI  rpymmsbl
V3sMeHeHUE aTOMHBIX PajyCOB, CPOACTBA K JJIEKTPOHY,
JHEPTUH HOHM3AIUH u OTHOCHUTEIBHOH
anekTpoorpuareabHocty B psiny O—Po. M3meHenue no
IpyIIe BaJeHTHOCTH U YCTOHYUBOH CTEHEHM OKHCIICHHS
aTOMOB. XapakTep XMMHYECKUX CBS3eH B COCAMHEHUSX.
CKJIOHHOCTb K OOpa30BaHUIO KATHOHHBIX M AHMOHHBIX
dopM, 00pa3sOBaHHMIO  TOMOLCHIHBIX  IOJHMEPHBIX
COEAMHEHUH.
2. Tlpocteie BemiecTBa. AJUIOTPONHBIE MOAM(DUKALUK
KHCJIOpOZA U cepbl. XUMHYECKas CBsi3b B Mouiekyne O ¢
no3uuid Teopuii BC u MO. Crpoenune Mmonekyssl Og.
M3MeHeHne HeMeTaluIM4ecKux cBOMCTB B psny O—Po.
OKHCIUTENbHO-BOCCTAHOBUTEbHBIE CBOMCTBa p-
asieMeHTOB VI Tpynmel, OTHOIIEHWE K MeTallaM H
HeMeTaIaM, BojJe, KHcIoTaM M menodaM. DopMsl
HAXOXKJAEHUA OJIeMeHTOB B mpupone. [IpuHuumsl
TIOJTy9EHHUS! IPOCTHIX BEIIECTB.
3. Twugpunsl.  Crpoenue  Monekyn.  M3meHenue
TeMIepaTyp KuneHus W ruiaBieHus B psagy H,O-HoTe.
Tepmuueckas YCTOHYIHBOCTB, KHCIIOTHBIE u
BOCCTaHOBUTEIbHbBIE cBOiicTBa. ToxcuuHOCTH
XaJIbKOreHHUA0B Bojiopoa. OOIue MeToAbl MOTyYeHUs..
4. Oxcumel. Kmaccuukarust OKCHIOB MO THITY
XMMHYECKOH CBA3M U KHCIIOTHO-OCHOBHBIM CBOMCTBaM.
MeTob!I MONTY4EHHUs] OKCHIOB.
5. Xampkorennyipl. Metonp! nomydenus. Kiaccnuxarmms
Cynb(hHAOB 10 THITy XUMHYECKO#t cBsi3u. OOIIMe METOIbI
nonydyeHusl. XaabKOTeHHAbl KaK IOIyIPOBOJHUKOBBHIC
MaTepHaIbl.
6. Ilepoxcuny Bomopoma. CTpoeHHE — MOJIEKYJIBI.
Tepmuueckas YCTOMUUBOCTH u OKHUCIIUTEIBHO-
BOCCTAaHOBUTENbHBIE CBOWCTBA. IIpOMBINUICHHBIE W
nabopaTopHble MeTobl nomyuenus. [Ipumenenue.
7. Tumpumst  cepot  H,S,. CtpoeHne Momexyi.
Tepmudeckass ~ yCTOHYMBOCTD M OKHCIHTEIHHO-
BOCCTaHOBUTEIIbHBIE CBOIfCTBa. Honucynbpus.
CpaBHeHue YCTOHYMBOCTH MOJNUCYNB(GHUIOB u
COOTBETCTBYIOIINX KUCTIOT.
8. Okcunsl anementoB (IV,VI). OcobeHHOCTH CTpOEHMUS,
MIPUHIINIEI IOTyYeHH)s], OTHOIIEHHE K BOJE, KHCIOTaM U
IIeoYam. OKHCIHTENEHO-BOCCTAHOBHTEIBHbIE
coictBa. [Ipumenenue SO,, BIUSHUE Ha OKPYKAIOIIYIO
cpexny.
9. CepHucrasi, CeleHHUCTas W TEJUTypUCTasi KHUCIOTHI.
CrpoeHne MoONEKyd H aHHOHOB KHCIOT. MeToxsl
noiydeHusl. VI3MeHeHHue KHUCIOTHBIX H OKHCIHTEIbHO-
BOCCTAaHOBHUTENBHBIX CBOWCTB B psmy H,SO3;—H,SeOs;—
H,TeO;. IlomydeHne u CBOMCTBA KHUCIBIX U CPEIHHX
COJIEH JaHHBIX KHUCIIOT.
10. Cepnas, ceneHoBas M TeIypoBas KHCIOTHIL.
CTpoeHHEe MOJIEKYJd M aHHOHOB KHCIOT. MeToxsl
noiydeHus. V3MeHeHHe KHUCIOTHBIX H OKHCIHTEIbHO-
BOCCTAaHOBHUTENBHBIX CBOWCTB B psmy H,SO,—H,SeO,—
HeTeOs. IlomyueHne m cBOICTBA KMCIBIX M CPEIHHX
conueit JaHHBIX KHCJIIOT. OcobOble CBOICTBa
KOHIICHTPUPOBAHHBIX KHCJIOT. IlonmcepHble KUCIOTH H
HX COJIH.
11. Tuocepnas xucnora. Tuocynbdarsl. CrpoeHue
THOCYIb(aT-HOHA. IMonyuenue, OKHCIIMTENIHHO-
BOCCTaHOBUTEJBHbIE cBoiictRa M IpHMEHEHHE
THOoCcynbGhara Hatpus. [lomMTHOHOBBIE KHCIOTBI H HX

Ianorenunst
XaJIbKOI'€HOB.
IIpumeHenne
rajoreHusioB U
OKCOTaJIOreHUJ10
B P-2JIEMEHTOB
VI rpynmsi.

13,
C, PK

2,22

FNGAN N

17




comu. I'mapoceprucras kucinora. CTpOCHHE MOJEKYIIBL.
OKHCINTETbHO-BOCCTAHOBUTENIBHBIC CBOMCTBA.

12. TlepokcoMOHOCEpHasT U IEPOKCOTUCEPHAST KHCIOTEL.
Crpoenue MOJIEKYJI. IpuHUMIBL MOJTy4SHUS
(3neKTpOoCcuHTE3). XMMUUECKUE CBOWCTBA MEPOKCOKUCIIOT
U UX cojeil.

p-OneMeHTHI V TpyIIEL
1. CrpoeHHe aTOMOB p-DJIE€MEHTOB V  TPYIIIEL
V3meHeHne 1o  Tpymme — aTOMHBIX  PaJHycCOB,
HMOHM3ALMOHHBIX NOTEHI[HAJIOB, CPOJCTBA K JIEKTPOHY U
OTHOCHTENBHOH DIEKTPOOTPHIATEIFHOCTH DJIEMEHTOB.
BaJleHTHOCTh U CTENEHH OKHCICHHS aTOMOB. XapakTep
XMMHUYECKUX CBsi3ed B coenuHeHHsX. CKIOHHOCTh K
00pa3oBaHMIO  KATHOHHOW W  aHHOHHOH  (opm,
KOMILIEKCOOOpa30BaHHUIO.
2. IlpocTbie BewiecTBa. XMMUUYECKasi CBA3b B MOJIEKYJIE
azora ¢ nosuuui teopuit BC um MO. CkioHHOCTH
dochopa, Mblbsika W CyppbMBI K 0Opa30BaHHUIO
MONUMEPHBIX  QOpPM.  AJUIOTPONHBIE  MOAU(DUKALUH
docdopa U 0cOOEHHOCTH HX CTpOeHHs. PeakunmoHHas
CIIOCOOHOCTh MOJIEKYJISIPHOTO ¥ aTOMapHOro asora,
Gemoro u  kpacHoro  Qocdopa.  OKHCIHTETHHO-
BOCCTAQHOBHUTENbHBIC  CBOIMCTBa MPOCTHIX  BEIIECTB,
OTHOLIEHHE K HeMeTallaM, MeTajllaM, BOJe, KHCIIOTaM,
mrenovyam. PopMbl HAXOXKACHUS DIIEMEHTOB B MPHUPOJE.
[puHIMOB  TOMydeHHsT W [PHUMEHEHHE MPOCTBIX
BEIECTB.
3. Twunppupbl coctaBa OHs.  TepmonuHamuyeckas
XapaKTEepUCTHKA pPEakUUMH CHHTe3a ammuaka. JKuakuit
aMMHaK KaK pacTBOpHTenb. PacTBopeHHe aMMHaka B
Boze. Cosi aMMOHHSA, OCOOCHHOCTH HMX TEPMHUYECKOM
JIUCCOIMALINH. AMMHHOKOMIUIEKCHI. Peakiyu
3aMeIleHNs BOIOpOZa B aMMHake. AMHIBI, MUMHIBI H
HUTpUIBL. B3aumozelicTBHe aMMmMaka C KUCIOPOJOM.
Ipumenenne ammuaka. PochuH, apcuH, CTHOMH H
BUCMYTUH B CpPaBHCHHH C aMMHAKOM: CTPYKTYpHEIE
0COOEHHOCTH, TEIIOTHI o0Opa3oBaHus, METO/IbI
MOy IEHUS, TepMHUUECKast YCTOWYHUBOCTb,
B3aMMOJIEHCTBUE C BOIOH U KUCIOTaMH.
4. TumpasuH, THAPOKCHIAMHH W  a3HJOBOAODPO/L.
CTpoeHre MoKy, METOIbI MOMyYeHUS H IPUMEHEHHE.
KncnotHo-ocHOBHBIE u OKHCIIUTEIEHO-
BOCCTAaHOBUTENbHBIC cBoicTBa. ConM  TUAPA3OHUS,
THAPOKCHIAMMOHHS H a30THCTOBOJOPOAHOI KHCIIOTEIL.
VX mpumeHeHue.
5. Okcuppl azora (LILIILIV,V). Crpoenue Monekyi.

TIpuHuuns! TIOJTyYCHUS. TepmoauHaMuueckas
XapaKTepHCTHKa peakIuH CHHTe3a okcupa azorta (II) u3
MIPOCTBIX BEIIECTB. KuciaotHo-ocHOBHBIE u

OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOHCTBA OKCHOB
asora. TokcHIHOCT. BimsHIE Ha OKpY KaroOILyrO cpery.
6. Azoructas M a30THas KUCIOTbL. CTpOEHHE MOJIEKYI
KACIOT Y  aHHOHOB  KHcIoT. Kucnoruele
OKHCIIUTENBHBIE CBOICTBA KHCIOT M HUX  COJNEH.
ToKCUYHOCTh HUTPUTOB M HUTpaTOB. B3aumoneiicTBue
A30THOM KHCIOTBI C MeTallaMd H HeMeTaJUIaMH.
Hapckas Bonka. IlomydeHue M mHpUMEHEHHE a30THOH
KHCIIOTBI. A3oTHBIE ynoOpeHus. Tepmuueckas
mucconuarys HuTparoB. Ilopoxa ¥ B3phIBUATHIC
BemiecTBa.  [IPHHIMIBI  COCTaBIEHHS TOPIOYMX H
B3pbIBUATHIX CMeceil.

7. Oxcunsl (Gocdopa, MBIIIbIKA, CypbMbl U BUCMYTa.
Ocobennoctu ctpoeHust. OTHOLIEHHE K BOAE, KUCIOTaM
1 menodam. [IpHHINIE TOTydeHHs.

8. Kucnopomoconepkame kucinotsl (ocdopa, ux
crpoenne. PochopHoBaTHCTas KHCIOTA M THIO(GOChATHI.
Docdopucras  kucmora wu  dochure.  Mera-  u
optodochopHas kucnotsl U ux conu. [HomudpocdopHbie
kucinoTel U rnomiudocharsl. OCHOBHOCTh, KHCIOTHBIE H
OKHCITUTENBHO-BOCCTAHOBHUTEIIbHBIC CBOMiCTBa
dochopoconepxkamumx KHCJIOT. Tonyuenue u
npuMeHerne optodochoproit kucnotel.  DochopHsie
ynoOpeHusi.

9. Tmmpokcuabt As, Sb u Bi (IILV). Mera- u
oprodopmbl.  KHCIOTHO-OCHOBHBIE M OKHCIIHTEIBHO-
BOCCTaHOBHUTENbHBIE CBOMCTBA. IIpHHIUIIBI MOMYYEHHS.
ApceHatsl, cTubaTtsl U BHCMYTaThl. OCOOCHHOCTH HX
THAPOJIH3A.

Coenunenus p-
2JIeMEHTOB V
TPYIIITBI C
METaJUIaMH.
Hutpunsr,
tdocdunsr,
apCeHU bl U

CTHOUIBL.
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10. Tanoremmaer N (III), As, Sb u Bi (ILV).
Okxkcoranorenuspl. Crpoenue. IIpuHUMIBI OTy4YEHUS.
I'mppomu3.  OcoOSHHOCTH — CTPOGHHS U CBOHCTB
hochonuTpuIxIIOpUIA.

p-Onements! |V rpynmst.
1. CrpoeHne aroMoB p-dIeMeHTOB IV rpymmsL
V3MmeHeHne 1o  Tpymme — aTOMHBIX  PaJHycCOB,
HMOHM3aLMOHHBIX OTEHIHAJIOB, CPOJCTBA K 2JIEKTPOHY U
OTHOCUTEIBHOH DIEKTPOOTPHIATEIFHOCTH DJIEMEHTOB.
BaJleHTHOCTh U CTENEHH OKHCICHHS aTOMOB. XapakTep
XUMHYeCKUX cBs3ell B coequHeHHsX. CKIOHHOCTh K
00pa3oBaHMIO  KAaTHOHHOM W  aHHOHHOH  ¢opm,
KOMILIeKCO0Opa3oBaHuo. ['oMoOIenHbBle MONEKYIbl Ha
OCHOBE YIJIepOojia H FeTepOLEHbIe CTPYKTYPhI Ha OCHOBE
KHCJIOPOZa U KPEMHHUS.
2. Ilpoctsle BemecTBa. AJUIOTPONHBIE MOAU(DHUKAIUH
yriaepoja M OJ0BA, OCOOCHHOCTM HX CTPOCHHMS.
[onynpoBOAHUKOBBIE CBOMCTBA KPEMHUS M TI'€pPMaHUs.
OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA IPOCTBIX
BEILIECTB, OTHOIIEHHE K HEMeTajllaM, MeTalllaM, BOJE,
KkucnoraMm, menodaM. CoeAMHEHNS BKIIOYCHHS rpadura.
DopMEI HaXOXKIEHUS JIIEMEHTOB B npupoje. [IprHInIED
MOJTy4EHUs] U IPHUMEHEHHS IPOCTHIX BEIIECTB.
3. T'mppunpt coctaBa DHs. CrpoeHue Mojekyi.
Vi3aMeHeHne TemIlepaTyp IUIABICHHS M KHICHHS B DLy
CH4-SiH,~GeH,~SnH,~PbH;  no CPaBHEHHIO  C
U3MEHEHHEM B psjax TUAPHIOB p-3ieMeHToB V-VII
rpymm. [IpHHIUIB! TOTy4YeHHsT 1 XMMHYECKHE CBOHCTBA.
Tunpunsr thna 3zHp. OTHOcHTEnbHAs YCTOWYMBOCTH
COCIMHEHHH, COAepXkaIUX TPYMIHPOBKH D-3, D=D u
3=0, obpa3yeMbIx dneMeHTaMu [V A rpymmsL.
4. Okcup yraepoaa (II). Xumuueckas cBs3b B MOJIEKYJIE
¢ nosuumii Teopuii BC u MO. IlpombliuieHHble U
J1abopaTopHBIe METOIbI ONIydeHHs. BoccTaHOBUTEIBHBIS
cBoiicTBa. Peaknuu  npucoeaumHenus.  KapOoHuibl
metaiioB. @ocren. TokcuuHOCTh OKcuaa yriaepoaa (1) u
ero coequHennid. Oxcun yriepoma (IV). Crpoenme
MoJekybl. OTHOIIeHne K Boje u mienouam. [lonyyenue.
BrusiHHe yriaekucioro rasa Ha OKPYXKAIOIIYIO Cpemy.
[IpyMeHeHe OKCUIOB yIiIeposa.
5. YronbHas kucnoTa u ee coad. CTpoeHHe MOJIEKYIbl U
kapOoHar-uoHa.  CBOWHCTBA  yroJbHOH  KHCIOTHI.
KapOonarsl, THApPO- u THAPOKCOKApOOHATEIL.
OcoOeHHOCTH ~ HMX  TOJNY4YeHHS M TepMHYecKas
ycroitunBocTs. [IpuMeHeHune coneil yroibHON KUCIIOTHI.
6. Oxcuuer kpemuus (ILIV). OcobenHoctr cTpoeHHs
JMOKCHJIAa KpeMHHUS. AMoOpdHas W KpHCTaUTHYECKas
dopMBI, KBapll M  KBapLEBOE CTEKJIO. MeTomsl
nomydenns. CpoiictBa  SiO;. OtHomeHwe K BOjE,
KHCIOTaM U  ImeroyaM. MeTogsl  mepeBoja B
pacTBopUMOe COCTOSIHUE. Mera-, opTo- u
MOJMKPEMHHEBEIE KHCJIOTHI W UX coiu. OcobeHHoCTH
CTPOGHHS  KPEMHHEBBIX  KHCIOT M  CHJIHKATOB.
IIpuponHble ¥ MCKYyCCTBEHHbIE CHUIMKATBL. DaKTOpHI,
OIpeIeNIIoNIHe YCTOHYHMBOCTH amop(pHOTO
(cTexnooOpa3HOro) cocTosiHusl  cuiMkaroB.  CTekIo,
CTEKJIOBOJIOKHO, CTEKIOTKaHb. Cutamiel. 1leomuTsl.
Ilement. TyromiaBkue KepaMHUKH Ha OCHOBE KPEMHUSL.
7. Oxcuppl u tuapokcuasl Ge, Sn u Pb (ILIV).
CpaBHUTENbHAS YCTOWYMBOCTh. KHCIOTHO-OCHOBHBIE H
OKHCJIMTEIbHO-BOCCTAHOBUTENbHBIE ~ cBOMcTBa.  Conn
THIPOKCUIOB B KAaTHOHHOM W aHUOHHOW (opmax.
PacTBOpHMOCTD M THAPONN3YEMOCTh COJEH.
8. Coenunenus p-anementoB IV rpynmsl ¢ cepoii. MoHo-
u qucynbdunel. Cepoyriepon. THOyrombHash KUCIOTa U
THOKapOoHaThl. Tuocoeaunenus Si, Ge u Sn.

9. Tanorenn st P-3JIEMEHTOB v TpYIIBL.
CpaBHUTENbHAS YCTONUUBOCTB. T'unponus.
T"anoreHoKOMIUIEKCHI. T'excadropokpemHueBas u
reKcaxJIOpOOJIOBsIHHAS KHUCJIOTHI M MX coid. CBoiicTBa
PbHal,: PacTBOPUMOCTD u CIOCOOHOCTB K
KOMILIEKCOOOPa30BaHHUIO.

10. InanoBogopon u POJAHOBOJIOPOI.

[{naHoBoOpOAHAs W  POAAHOBOJOPOMIHAS  KHCJIOTHL.
IuaHua-uoHBl W pPOJAHHI-MOHBI KaK JIMTAHIBl B
KOMIUIEKCHBIX COeAMHEHHsX. TOKCHYHOCTh LMAHUIOB U
POJAHUJIOB.

11. KapOuasl u cunuimasl MetaiuioB. TUnbl KapOUmoB.

Caunern.
[omynpoBogHIK

u
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OtHolleHHe KapOMIOB pa3HBIX THIOB K BOJAEC H
kucnoraM. Kapoopynn. CruiaBbl 0J10Ba U CBUHLIA.

p-Onements! |1 rpynmer.
1. Crpoenne atomoB p-dnementoB III  rpymmbl
VsmeHeHne 1o  Ipymnme — aTOMHBIX  PaJHyCOB,
HMOHM3aIMOHHBIX MOTEHIHAJIOB, CPOJCTBA K JIEKTPOHY U
OTHOCHUTEIBHOH DIEKTPOOTPHIATEIFHOCTH DJIEMEHTOB.
BasleHTHOCTbh M CTENEHU OKHCIEHHMS aTOMOB. XapakTep
XUMHYECKUX CBs3efl B coeguHeHHsX. CKIOHHOCTH K
00pa30BaHMIO  KAaTHOHHOM W  aHHOHHOH  ¢opm,
KOMIIIIEKCOOOPa30BaHHIO.
2. Tlpocteie BemiecTBa, OCOOCHHOCTH HX CTPOCHUS,
¢u3nyeckne W XUMUUECKHe CBOHCTBA. OKHCIHTENIHHO-
BOCCTAHOBHUTEJbHBIE  CBOICTBAa  IPOCTBIX  BEILECTB,
OTHOLIEHHE K HEMeTalaM, MeTa/lllaM, BOJe, KHCIOTaM,
menouyaM. PopMbl HaXOXKIEHUS JIIEMEHTOB B IPHPOJE.
IMpyHnunel modydeHMs W HPHUMEHEHHMS HPOCTBIX
BEILECTB.
3. Tumpuper p-snemenroB IIIA rpymmer. Crtpoenue
MoneKyln — GopoBomoponoB. IloinmepHoe — crpoeHue
ruapunoB Al, Ga, In, Tl IlpuHuMObl momyveHus: u
XHMHYECKHE CBOWCTBAa (OTHOIICHHE K BOAE, ILIENoYaM,
TOpEHHUE).
4. Oxcunsl p-snementoB Il rpymmsl. OcobeHHOCTH
CTPOEHHUS, TIOJTyYEeHHe, OTHOIIEHHE K BOJE, KHCIOTaM H
menoyaMm. CpaBHUTENbHAs —YCTOWYMBOCTH  OKCHIIOB.
IIpumenenue.
5. I'mppoxcuasl p-anementos III rpynmel. M3meneHue
KHCJIOTHO-OCHOBHBIX CBOWCTB OT Oopa K Tammo. Opro-,
Mera-, noiaubopHble KUcaoThl. CocTaB, CTpOEHHME,
IOJTy9eHHEe, KUCJIOTHBIE CBOHCTBA. COMI OOPHBIX KHCIIOT.
Bypa. OcobeHHOCTH TOJy4YeHUS, CTPOCHUS M CBOWCTB
ruapokeunoB Al, Ga, In, Tl (III). T'ugpoxcun tammus (I).
Awnanorust B cBoiicteax TIOH wu: a) menoueid, 0)
ruapokeusa cepedbpa. OTIMYMS B COCTaBE U CTPOCHUH
ANMOMUHATOB, NONyYeHHbIX npu ciutaBnennd Al(OH); ¢
[IeJIoYaMd ¥ TIPH  B3aMMOJCHCTBHH C PacTBOPAMHU
mienoyei. MeTo/pl Moy4eHus: MHAATOB U TaJUIaTOB.
6. Tamorenuapt p-snementoB Il rpynmer. Cocras,
CTPOCHHE, METOABl IIONyYECHHs, PEaKIUH TUAPOJIH3a.
Komruiekcubie rajJoreHuIbl. TerpadropobopHast
kucnora. dropodopatsl.
7. Coenunenus p-anemenTos Il rpynmsl ¢ cepoii, a3oTom
u  ¢dochopom. OCOOEHHOCTH CTPOCHHS, MPHHIIUIIBI
MOJTy4eHUsI, OTHOIIEHHE K BOJE, KUCIOTaM, IIENoYaM.
IMpumenenne. OCOOEHHOCTH CTPOCHUS, MHOJYYeHWE U
cBolicTBa Oopasona.
8. bopuabl MeramnoB. XUMHUEcKas CBA3b B OOpHIax.
®dusnyeckue M XUMHYECKUE CBoiicTBa. IIpumeHeHue.
CBoiicTBa Ccri1aBoB Ha 0cHOBe MeTayuioB IIIA rpymmbl.

Metoasl

TIOJTYYEHU

13,
C, PK

2,22

NP

Mertambl.
1. OcoOeHHOCTH 3JEKTPOHHOTO CTPOEHHS aTOMOB
METaJIOB, OTHOCAIIMXCS K cemeiicTBam S-, p-, d- u f-
aneMeHToB. IlonoxkeHue MeTauloB B NEPUOIUMUECKON
cucteme. ['pannna Huntns.
2. OcHOBHBIE THIBl KPUCTAUIMYECKUX CTPYKTYP
METaIoOB Ha IpHMepe MarHus U Mexu. XapaKTepHbIe
KOOpAMHALIMOHHBIE  YHCIIA  aTOMOB  METaJLIOB B
KPHCTAJUIMYECKOH pelteTke.
3. Meraminueckass CBA3b C TOYKH 3PEHUS TEOPUH
CBOOOIHOTO BJIEKTPOHA U C TO3MLHUIA 30HHOH TEOpUH
(MO). Kpurepmii pasjencHus TBEpAbIX BEIIECTB Ha
MeTaJIbl X HEMETaJIbL.
4. OcoOeHHOCTh (PU3MYECKHX CBOMCTB METAJUIOB:
METaJUIMYeCKuil ONecK, IBET, BBICOKAs JJIEKTPO- |
TEeIUIONPOBOAUMOCTb,  TBEPAOCTb, IUIACTUYHOCTH U
TeMIepaTypa IIaBICHHS.
5. OOmue  XMMHYECKHE  CBOWCTBA  METAJUIOB.
DIEeKTPOXHUMHUUECKUH DAl HanpspkeHuil. OTHoOIIeHUe
METaIoB K BOJE, KHCIOTaM, IIENOYaM M PacTBOpaM
coJelt.
6. Xumuueckas H  OIEKTPOXHMHYECKas KOPPO3Hs
MeTamioB. CriocoObI 3aIUTEI OT KOPPO3UH.
7. ®opMbl HAXOXKAEHHS METAJUIOB B pupoje. PynHble
MECTOpOKIeHUs. Pekue u paccesHHbIE 2IeMEeHTEL.

8. O0uwe MeTo/Ibl NONYYEeHHsI METAJUIOB: MHPO-, THAPO-

Knaccuduxanuums
CILIABOB 110
MHKPOCTPYKTYpE
: TBEp/IbIE
pacTBOpEI,
3BTEKTHKH,
MEPUTEKTHKH U
HHTEpPMETaLTHIE
CKHe

COETMHEHUSI.
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U 3NeKTpoMeTautyprus. TepMudeckoe —pasioKeHHE
KapOOHMIOB ¥ MoxumoB. [IpWHIMIBEI  TOTyYeHHs
METaJJIOB BBICOKOH YHCTOTHL.

9. CrutaBbl MetaiuioB. IIpuMepbl KOPPO3MOHHOCTOMKUX,
U3HOCOYCTOMYMBBIX,  TBEPABIX,  TYrOIUNIABKHX  H
JIETKOIUIAaBKHX CIUIaBOB. OOIaCcTH MX IPHMEHEHHSI.

10

s-Onements! | u Il rpymm.
1. Crpoenne atomoB S-amementoB | u II rpymm.
V3meHeHne B  Tpynme aTOMHBIX — PajHycoB H
MOHHU3ALIMOHHBIX NOTEHIMATIOB. BaJeHTHOCTh U CTENeHb
OKHCIICHHSI aTOMOB. XapaKTep XHMHYECKHX CBs3ell B
coenuHeHUAX. OCOOCHHOCTH TUTHS U OePUILTHS.
2. Haxoxnenue B npupoje. [IpombliieHHOe Hosy4YeHue
IIEJIOYHBIX U I[EII0YHO3EMEIIbHBIX METaJIIOB.
3. ®du3nueckue U XUMHIECKHE CBOMCTBA IIEIIOUHBIX U
IIEJIOYHO3EMEIIbHBIX MeTa/lIoB. OTHOIICHHE K
HeMeTaJlIaM, BOJIE, KUCIIOTaM.

4. Tunpumpr. Ilpumpoma XuMu4Yeckodl CBI3M H
KpUCTaJUIMYecKast CTPYKTypa ruapuaoB. OTHolleHue
ruapunoB K Boge. [Ipunnumns! nomydenus. IIpumenenue
B KaueCTBE BOCCTAHOBHTEIICH.

5. CoequHeHH s 1IEI0YHBIX U IIEJI0YHO3EMEIbHBIX
METAJIOB ¢ KUCI0poaoM. OCOOEHHOCTH XUMHYECKON
CBSI3H B OKCHJIAX, IEPOKCUIAaX, HAIEPOKCHAAX U
o30HHIax. CpaBHUTENbHAS YCTOHYMBOCTE. OTHOLIEHHE K
Bozie u okcuay yriepona (IV). OkucnurensHo-
BOCCTaHOBUTENbHBIE CBOWCTBa. [lomydenne u
MIPUMEHEHHUE.

6. Tunpoxcunsl. Ilpupoma XHMHUYECKOH CBA3M U
KPHCTAJUIMYIECKasi CTPYKTypa THAPOKCHIOB IIETOYHBIX H
IIeJI0YHO3EeMEbHBIX METAaJlIOB. CpaBHeHue
TEPMHUYECKOH yCTOHYMBOCTH, PACTBOPUMOCTH B BOJIE U
cuibl  ocHoBauus B psgy LIOH-CsOH, Mg(OH),—
Ba(OH),. AmdorepHocTs  ruapokcuga  GEpHIUIHUSL
[pyHIMOB TPOMBIIUIEHHOTO IMOTYy4YEeHHs THIPOKCHIOB
HATpUs, Kauusi M KalblWs M UX HpHMeHeHHe. Mepsl
IPeIOCTOPOKHOCTU IPH paboTe CO MIEeTOYaMH.

7. Comu s-snementoB | u Il rpynm. BosmoxHOCTH
oOpa3oBaHMsl JBOMHBIX COJIEH W KPHUCTAUIOTHAPATOB.
TexroruapaTbl. XJ0opuabl HaTpUA U Kanus. KapOoHaThl.
Cofa KalbIIUHUPOBAHHAS, KPHCTAIINUECKAs U MUTHEBasL.
IMotam. I'may6epoBa comb. OcobeHHOCTH coneil JTHTHS.
Ilpumenenne coneir menoyHelx MeramwioB. Comu
OepuyuTis B KATHOHHOW M aHMOHHOW (opmax. ['uaponus
coneit Oepmums u Marausa. Xnopuael. OKCOXTOPHIIBI.
Kap6onatsl. Cynbdatsl. OcobeHHOCTH conel Oepuuus.
Ilpumenenne  coneir  S-amemenroB |l rpymmbl.
ToKCHYHOCTD COSANHEHNIT OSPHILINS, CTPOHIS H OapHsl.

Kectkocth
Boxbl. CriocoObl
onpezeneHus u
METObI
YCTpaHEeHUs.
JKECTKOCTH.
Enununpt
HU3MEPEHUs
JKECTKOCTH

BOJIBI.
KonuyecTBeHHBI
e
XapaKTEePUCTHKH
«MSITKOM» u
OKECTKON»
BOJIBI.

13,
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d-Dnementst 1, IV u V rpymm.
1. O6was xapakrepuctuka d-snementos I, IV u V
rpymnbl.  CTpoeHHe aToMoB. lI3MeHeHHWe IO Tpyrme
aTOMHBIX PaJUyCOB H HOHHU3AIMOHHBIX IIOTCHIINAJIOB.
BaneHTHOCTh (KOOPAMHAIIMOHHOE YHCJIO) W CTENEeHH
OKHCIICHHSI aTOMOB. XapakTep XHMHYECKHX CBs3eil B
coequHeHHAX. CKIOHHOCTb K KOMILIEKCOOOPa30BaHHIO.
2. Haxoxnenne d-anemento Ill, IV u V rpymn B
npupoge. Otnecenme SC, Y m La x rpymme
penkosemenbHbIx  MetawioB  (P3M).  IIpuHummns
MONy4eHHus] B CBOOOJHOM COCTOSHHH H IIPHMEHEHHUE
METaJLIOB.
3. Kpucrammmueckas CTpykTypa U Gu3HyecKkue cBOICTBa
npocteix BemmectB d-amemento I, IV u V rpymm.
3aKOHOMEPHOCTH B H3MEHEHUH TEMIIEPaTyp ILIaBICHHS 1
KHIEHHUS, IIOTHOCTH U TBEPAOCTH METAILIOB.
4. V3ameHeHne XMMHYECKOW aKTHBHOCTH B rpymmax d-
snemertoB Ill, IV wu V rpymn. OrHomenne K
HeMeTaJlIaM, BOJe, KHCIIOTaM U IIeJI0UaM.
5. Metonpl MOMy4eHUs: U KUCJIOTHO-OCHOBHBIE CBOMCTBA
okcnioB 1 ruapokennos d-snementos 11, IV u V rpymm.
6. Comu d-snementoB I, IV u V rpynm. Ilpocrteie u
KOMIUIGKCHBIC TaJOTeHHIBl, CynIb(arsl, KapOOHATHL,
HUTpaTel U cyibuapl. J[BoitHble comu. CKIOHHOCTB
CcoNel K THIPONU3y U 00pa30BaHUIO KPUCTAUIOTHAPATOB.

Coenunenus d-
2JIEMEHTOB
MOJICKYJISIpHON
CTPYKTYPBI.
T"anorenuasl u

OKCOTraJIOr€HHIbL
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Okcoconu.

12 d-Dnementst VI rpymmsL. Tanorenngsr  d- 3, 12 | 222 | 1,
1. O6mas xapakrepuctuka d-omementoB VI rpymmbl onementos VI C,PK | 4 2,
CtpoeHne aToMOB. M3MeHeHHE MO TIpyNNe AaTOMHBIX IPpYIIIbL. 3,
pamycos u HMOHM3aIHOHHBIX MIOTEHIHAIOB. KnacrepHbie 4
BasleHTHOCTD  (KOOPJMHALIMOHHOE YHCIIO) M CTEeleHH TaJIOTCHAIBL
OKHCIIEHHS ATOMOB. monnbzena
XapakTep XUMHYECKHX CBA3€dl B  COCHMHEHHUSX. Bosbpama.

CKJIOHHOCTh K OOpa30BAHMIO KATHOHHOW M aHMOHHOM Huokcorasorernt
(dopM, 00pasoBaHMIO OKCOCOEIMHEHHil, KJIacTePHBIX ABL.
COEIMHEHUH U KOMILTEKCOOOPA30BAHMIO. 3asucnmMoCTh
2. HaxokmeHue xpoma, MonuOieHa W Bonb(pama B (1)1/13‘1:1‘-1601(1/1}(
3eMHOH Kkope. BaxHeiilime NpUPOIHBIE COETHMHEHHS. CBOUCTB or
TIpMHIMOBL  TPOMBIIUIEHHOTO MOJNYYEHHs METAIUIOB. CTPYKTYpbI.
IIpuMeHEHHE METAIUIOB B CBOOOJHOM COCTOSHHH U B lunposns.
BHJIE CIUIABOB.

3. ®usuueckue cBoiicTBa Xpoma, MoOJHMOIECHAa H

BoNbpamMa  (TeMmepaTypa  IUIABJCHHS, TBEPIAOCT,

IUIOTHOCTh M MEXaHWYECKas MPOYHOCTb). XUMHYECKas

AKTUBHOCTb IPU OOBIYHOMN U TOBBILIEHHOHN TeMIepaType.

OTHOLIEHYE K METAJLIaM, HEMETAILIAM, BOJIE, KUCIIOTAM U

enoyam.

4. Oxcuap! u ruapokcuast xpoma (1, 111, V1), monmubnena

n  Bombppama  (VI).  IlpuHIMIBL  HOJyYeHUS.

CrpyKTypHble O0COOCHHOCTH. I3MeHEeHHe KHCIOTHO-

OCHOBHBIX ~ U OKHC/IMTEIHLHO-BOCCTAHOBHTENbHBIX

CBOWCTB OKCHIOB M TMAPOKCHOB B 3aBUCMMOCTH OT

CTENEHU OKHMCJIEHHSI U TOPSIKOBOIO HOMEPA DIIEMEHTA.

OTHOLIEHYE K HATPEBAHHIO, BOJIE, KUCIOTAM U ILEI0YaM.

Metoabsl NepeBosa B BOJOPACTBOPHMOE COCTOSIHHE.

TpumeHeHue oKcua0B. Polb rHAPOKCHOB B TEXHOIOTUH

[OJTyYeHUst METaJLIOB. M300IMKHCIIOTHL.

T'eTeponoIMKUCIOTH MOJMOICHA U BOJIb(pama.

5. Comu d-anementoB VI rpymmsl B KaTHOHHOM (opme.

Couu xpoma (I, 11). IIpuaumne! nonyuenus. Paznuuus B

XMMUYECKUX CBOMCTBAX. KpucTamioruapaTsl.

KomruiekcHbie coennHenus. [IBoMHbIE COJH.

6. Conu d-snementoB VI rpynmbl B aHHOHHOU (opme.

Comu xpoma (II1), xpoma, monubaena u Boisdpama (VI).

BiusiHUE KMCIOTHOCTH PacTBOPA HA PABHOBECHE XPOMAT

— nuxpomar. [lomuxpomarsl. OKHCIHUTEIbHBIE CBOKWCTBA

xpomaToB. IIpuHIUI JEHCTBUS XPOMOBOM  CMECH.

Monubnatet u  Bonbgpamatel. [lomumonmuOpatel 1

MOJIMBOJIb(paMaThl.

7. TlepokcocoenuneHuss xpoma. Ilepokcup Xpoma.

IepokcoxpomoBbie KUCIOTH. OCOOEHHOCTH CTPOCHUSL.

VYcroitunBocTh u OKHMCJIUTENbHBIE CBOMCTBa

MEPOKCOCOEIMHEHUH Xpoma.

13 d-Dnementst VII rpymmst. Knacreprpie A3, | 12| 222 | 1,
1. O6mas xapaxtepuctuka d-amementoB VII rpynmer coezmrenns Mn, C.PK | 4 2,
Crpoenue aToMoB. M3MeHeHHe MO TpyIIE ATOMHBIX Tc u  Re 3
paamycos u HMOHM3aIHOHHBIX TIOTEHIHAIOB. Fanorenupt 4
BaneHTHOCTh (KOOPIMHAIIMOHHOE YHCIO) M CTENeHH TEXHCLUA 1
OKHUCIIEHHS aTOMOB. PEHMSL.

XapakTep ~XMMHYECKAX CBsi3eH B COEAMHEHHSIX. KapGommuer

CKJIOHHOCTh K OOpa30BAHMIO KATHOHHOH M aHMOHHOM Mapramia,

¢dopM, 00pasoBaHMIO OKCOCOEIMHEHHil, KIacTepPHBIX TEXHELHA n

COEIMHEHUH U KOMIUIEKCOOOPa30BaHMIO. PCHHA.

2. Haxos/eHHe Mapraiia, TeXHelys 1 PeHus B 3eMHOM Hpuruprmst

kope. Baxneiimue npupoanble coequHenus. [IpHHIUILL HOTydeHust,

MPOMBILLIEHHOTO TIOJNyYeHHs] MeTauioB. [IpuMenenue npupona

METAIUIOB B CBOGOHOM COCTOSHIH U B BUJIE CILIABOB. XHMHIECKOH

3. dusyuyeckyre CBONWCTBA MapraHIA, TEXHEIHS U PEHHs CBA3H,
HpUMEHEHHUE.

(TeMnepaTypa IUIaBICHHS, TBEPAOCTb, IUIOTHOCTh H
MeXaHH4ecKas MPOYHOCTh). XHMHYECKas aKTUBHOCTh
pu OOBIYHOM U MOBBIIIEHHOI TeMneparype. OTHOIIeHHE
K MeTaJulaM, HeMeTaJllaM, BOJIe, KHCIIOTaM M IIeIoYaM.

4. Okcunpl u ruapokcuast maprauma (11, 11, 1V, VI, VII),
texHeuust u penus (IV, VII). [puHumnsr nomyueHus.
CTpyKTypHBIE OCOOCHHOCTH. VI3MEeHeHHe KHCIOTHO-
OCHOBHBIX u OKHCJTHTEIHO-BOCCTAHOBUTEIBHBIX
CBOWCTB OKCHIOB M THAPOKCHAOB B 3aBHCHMOCTH OT
CTEIEHN OKHCIICHUS M HOPSIKOBOrO HOMepa JJIEMEHTa.
OTHOIICHNE K HATPEBAHHIO, BOJIE, KICIOTAM U MIEJI0UaM.
5. Comu Maprasma B KaTHOHHOH (opme. Conn MapraHna
(1, 11). TpuHLmne! monyyeHns. Pasnuyus B XUMHYECKUX
CBOICTBax. Kpucrannoruapatsl. Komniekcubie
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coeuuenus. [Ipumenenue coneit maprauma (11).

6. Comu MapraHua B aHHOHHOH (opme. Conu Maprasiia
(IV, VI  §npuHMOel  [OIydeHMS, — THAPOIH3,
OKMCIIUTENbHO-BOCCTAHOBUTENbHBIE — cBolicTBa.  Comn
mapranna, TtexHeuus u penus (VII). Ipunimns
MIOJTy4eHUs ¥ IPIMEHEHHE IIePMaHraHaTOB, IEPTEXHATOB
u neppeHaroB. OKHUCIUTENbHbIE CBOHCTBA NEPMAaHIaHAT-
HOHA B BOAHBIX PACTBOPAX PA3IMYHON KUCIOTHOCTH.

14 d-Onementst VIII rpynmsr. Coenunenus A3, | 12| 222 | 1,
1. O6was xapakrepuctuka d-snementos VI rpymmsr. SJICMCHTOB C,PK | 4 2,
CTpoenne atomoB. M3MeHeHHe MO TPYNNE aTOMHBIX CEMEUCTBA 3,
pPaiMycOB ¥  HOHM3ALMOHHBIX  [OTEHIHMAIOB B IUTATHHOBBIX. 4
FOPHM30HTANIbHBIX u BEPTHKAIbHBIX TpHUajax. Oxcnnbt Ru(IV,

BaJleHTHOCTP ¥ CTEIEHH OKHCIIEHHS aTOMOB. MI3MeHeHune VHI), pyrenatsr.

[0 TPYNIE YCTOWYUBOCTU COEOUHEHUH B BBICLIEH Oxcumsr Os(1V,

CTENEHH OKMCIIEHHS aToMOB. IIpOsIBJIEHHE CTENeHH VHI),  ocmarsr.

okucnenus VI y xkenesa, pyrenus u ocMus. Xapakrep Oxcnzet n

XAMHYeCKHX cBsi3eii B coeguHeHHsX. CKIOHHOCT K THAPOKCHIBI

00pa3oBaHHIO  KATHOHHOW W  aHHOHHOH  (opm, Rh(lI, V) n

00pa3oBaHUIO OKCOCOCAMHECHHIA, KJIACTEPHBIX Ir(l1, V),

COEIMHEHUIT H KOMILIEKCOOOPa30BaHHUIO. cyabdarsl u

2. Haxoxnaenue d-snementos VI rpynmsl B 3eMHOi KOMIUIEKCHbIE

Kope. Baxkeiiue npupoiHble coenuHenus. [IprHInbI xyopuer Rh(HI,

NPOMBIIUIEHHOTO TONYy4eHHs MeTauIoB. [IpuMeHeHue V) w Ir(lL, 1V).

METAUIOB B CBOGOJHOM COCTOSHMM M B BHIE CILIABOB. Oxeun u

YyryH, cTaib. THIPOKCHA

3. du3nyecKue CBOMCTBA jKene3a, KobanbTa i HUKEIs Pd(ID), coiu

(TeMmepaTypa IaBJeH s, TBEPAOCTb, IIOTHOCT, Pd(1),

MEXaHUYECKask IPOYHOCTh, (PEPPOMATHETUSM). AMMHHHbIC n

XuMuYeCcKast aAKTHBHOCTD NPU OOBIYHOMN U TTOBBIILIEHHON XJIOpH/IHbIE

Temnepatypax. OTHOLIEHHE K MeTaJlIaM, HeMeTalIaM, KOMILIEKCHI

BOJIE, KUCJIOTaM M Ienouam. Kopposus xenesa. Pd(ll, V).

TTupoOpHOE COCTOSHUE KeNe3a, KoOATbTa i HUKENS. Kowmruexcubre
COEJIMHEHHS

4. Oxcupst u ruapokeusl xenesa (11, 1), kodamsra (11, Pt(ll, V),

1) u zukens (I1). Oxcun Fe;O,. [IpHHIKTEL TOTYYEHUSL. KaTHOHHBIE,

CTpyKTypHBIE 0COOEHHOCTH. VI3MEHEHHe KHCIIOTHO- AHHOHHbIE u

OCHOBHBIX M OKHCJIMTEBHO-BOCCTAHOBUTEIBHBIX HelTpanbHble

CBOMCTB OKCHJIOB M THAPOKCHOB B 3aBUCHMOCTH OT KOMILIIEKCHI

CTENeHN OKHCIIEHUS W TOPSIKOBOrO HOMEpa 3JIeMEHTa. Pt(1, V),

OTHOILIEHNE K HArPEBaHHUIO, BOJIE, KMCIOTaM M LIeoYaM. aMMHUHO- u

IMonyuyenne wu  cBoiictBa  deppuroB  (llI) u HHAHOKOMITJIEKC

kobGansratoB(lll). BI,

5. Comu Fe(ll), Co(ll) u Ni(ll): npuximnel nony4enus, TeKCaxJIOPOIUIaT

CTPYKTYpHBIE 0COBEHHOCTH, KPMCTAIIOTHPATHI, MHOBasl KMCJIOTA

MpPOSIBJIEHUE TOPM3OHTABHON aHAIOTHH y CyIb(aToB H U ee COIH.

ranorenuioB, npumenenue. Comu Fe(lll), Co(lll) u

Ni(lll) B kaTHOHHOI ¥ aHHOHHOW (POPMaXx: MPUHIIUIIBI

MOJNYYEHHs], CTPYKTYpPHBIE OCOOEHHOCTH, HpOSBICHHE

FOPM30HTANLHOM aHAJOTMM y TAlOTE€HHIOB M JBOMHBIX

conelt, rtuaponus, npumenenue. Deppatel  (VI):

NPUHIMIEL TTONYYEHNUs, YyCTOMIMBOCTD U OKHMCITUTEBHEIE

CBOICTBA, THPOIN3.

6. Komruiekcusie coemunennst Fe(0, 11, 11), Co(0, 11, 11)

u Ni(, Il): axBa-, aMMHHO-, THIPOKCO-, IIHaHO-,

OKCaJIaTOKOMILIEKCH, KapOOHMIIBL. DepporieH.

MHorosiepHble KOMILIEKCHL. TIPMHIIMIBI TIOMyYeHUs H

CTPOEHHE yKa3aHHBIX KOMILIEKCOB.

15 d-Dnements! | rpymmb. Corm 30710Ta A3, 12 | 222 | 1,
1. O6mras xapakrepuctuka d-amementoB VI rpymmsr. (1 . B C,PK | 4 2,
Crpoenre aToMoB. M3MeHeHHe [0 TpPYyIIE ATOMHBIX KaTHOHHOM M 3,
pajauycos u HOHM3AIIMOHHBIX MOTEHIINANIOB. AHHOHHON 4
BaJeHTHOCT W CTENEHW  OKHCIEHWS  aTOMOB. dopmax. Axsa-,

CKJIOHHOCTb K 0Opa30BaHMIO KATHMOHHOW M aHMOHHOM [1aHo-,

(opM, KOMILTEKCO06PA3OBAHHIO. TaJIOTCHOKOMILIE
2. Haxoxaenue MenH, cepedpa 1 30J10Ta B 3eMHOil Kope. KCBI.
BaxHeline NpPUPOJHBIE  COEAMHEHHA.  [IPHHIUIIBI Terpaxsopozono

MPOMBIIUICHHOTO TIOJTy4eHHsI MeTauioB. IlpuMeHeHune
METAJUIOB B CBOOOTHOM COCTOSIHHHM U B BH/IE CIIJIABOB.

3. Owusnueckue cBoiicTBa Memu, cepebpa U 3050Ta
(TemmepaTypa IUIaBICHUS, TBEPAOCTb, IUIOTHOCTH H
MeXaHH4ecKas MPOYHOCTh). XHMHYECKas aKTHBHOCTb
mpu  OOBIYHOW M TIOBBILICHHOW  TeMIepaTypax.
OTHoOIIeHNE K MeTalIaM, HeMeTa/llaM, BOJe, KUCIOTaM U
menouyaM. PacTBopeHme 3010Ta B IApCKOH BOJIKE.
Koppo3uonHast ycToH4MBOCTb.

4. Oxcuast meau (I, 1), cepedpa (I, 1) u 3omo0ta (1, I1).

Tasg KHCJIOTa U €€
COJIA.

23




IMpuHimne! nomydernst. KucinoTHO-OCHOBHBIE CBOWCTBA.
OTHoOIIEHNE K BOJE, KMCIOTaM H IIe0YaM.

5. Tmapoxeunsr Memu (II) u 3omora (ll). Cmoco6st
MOJY4eHUs: M OCOOEHHOCTH cTpoeHus. KuciorHo-
OCHOBHBIE cBoiicTBa. OTHOIIEHHE K BOJE, KHCIOTaM U
menouaM. OKCo- ¥ THAPOKCOKYIIPATHI H aypaThl.

6. Comu menu, cepebpa u 3omota (). OxuciuTeabHO-
BOCCTaHOBHTE/IbHBIC CBOHCTBA.
JIUCIpONOPIMOHNPOBAaHHE CONEH Meau U 3050Ta.
Tanorenokomiuiekcsl. DoTtorpaduueckue mpouecchl Ha
OCHOBE  TaJIOT€HUI0B cepebpa. AmMuHO- u
IHaHOKOMILIEKCHI.

7. Comu menu (Il). Kpucramtoruapatsl. KomruiekcHbie
COCIMHEHHUs. ['anoreHo-, UaHo- ¥ AMMHUHOKOMILICKCHI.

16

d-Dnementst Il rpymmsi.
1. O6was xapakrepuctuka d-snementoB |l rpyrmisi.
Crpoenne aromMoB. M3MeHeHHe [0 TIpyIie aTOMHBIX
paauycoB u HMOHH3aIHOHHBIX MIOTEHI[HAJIOB.
BasleHTHOCTh M CTENEHU OKHCIEHHMS aTOMOB. XapakTep
XUMUYeCKUX cBs3ell B coequHeHHsX. CKIOHHOCTh K
00pa3oBaHMIO  KaTHOHHOW W  aHHOHHOH  ¢opm,
KOMILIEKCOO0Pa30BaHHUIO.
2. HaxoxeHue UMHKa, KaJIMUs U PTYTH B 3€MHOH Kope.
Baxwneiimue mnpupomHsie coenuHeHus. [IpuHIMIIBL
HPOMBIIUICHHOTO IIOJIy4eHHsl MeTauioB. IlpuMeHeHune
METAJUIOB B CBOOOHOM COCTOSIHUHM U B BHJIE CIIJIABOB.
3. dusmyeckue cBoiicTBa IMHKA, KagMUsS H PTYTH
(TemmepaTypa IUIaBJICHHs, TBEPAOCTb, IUIOTHOCTH H
MEXaHWYEeCKas IPOYHOCTh). XUMHUYECKas AaKTHBHOCTb
mpu  OOBIMHOM M TIOBBINICHHOW  TeMIepaTypax.
OTHOIICHHE K METa/IaM, HEeMeTajllaM, BOJIE, KHCIIOTaM 1
mienoyaMm. AmManbsrambl. Mepbl NIPeaoCcTOPOXKHOCTU PH
pabote ¢ pTyTEIO.
4. Okcunpl u rugpokeusl uunka (1) n kagmus (11).
Oxcunst  pryta (I, Il). IlpuHumosl  nomy4eHus.
CrpyKkTypHbIE  OCOOCHHOCTH.  KHCIIOTHO-OCHOBHBIE
cpoiictBa. OTHOIIEHHE K BOJE, KHUCIOTAM M IIEI0YaM.
IIpumeHenue OKCcuIOB.
5. KoMmuiekcHbIE COeIVHEeHNs IMHKA, KaAMHSI H PTYTH
(). HU3meHeHWe YCTOWYMBOCTH aMMHHO-, I[HAHO-,
raJjoreHOKOMILIEKCOB B pagy  Zn?—Cd?*—Hg?".
AYTOKOMIIIIEKCOOOpa3oBaHHE HA IPHMEPE COCIMHEHUH
Ka/MusL.

Comn IIMHKa,
KaaMHS ¥ PTYTH
(1) u pryra (1).
CTpyKTypHBIE
0COOEHHOCTH.
Crioco0bt
TIOJTyYCHHSL.
I'uaponus "
aMMOHOJIH3.
OKHCIIUTEIILHO-
BOCCTaHOBHUTEIIb
HblE  CBOiicTBa
coJielt pTyTH.

13,
C, PK

2,22

FNGAN N
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f-DneMenThL.

1. O6uias xapakrepucrtuka f-anementos. Ilonokenue B
nepuoandeckoit cucreme. Crpoenue aromos. M3meHenne
ATOMHBIX paJuyCOB M HMOHHM3ALHOHHBIX IMOTEHIMAJIOB B
psnax 4f- u S5f-snementoB. BanentHocTh M cTeneHn
OKHUCJICHUS. aTOMOB. M3menenne YCTOHUUBOCTU
COEIMHEHUN B BBICIIEH CTENEHU OKHCIIEHHS aTOMOB B
psAnax JIaHTaHOWJIOB W  aKTUHOMAOB. BHyTpeHHss
MEPUOANYHOCTh  CBOMCTB ~ 3JEMEHTOB.  XapakTep
XUMHYECKHX CBsi3eid B coeauHeHHsX. CKIOHHOCTh K
00pa3oBaHUI0 KAaTHMOHHOH W aHUOHHOW GopM U
KOMILIeKcooOpa3zoBanmioo. CXOICTBO ¥ pa3inuus B
cBoiictBax 4f- u 5f-anemenrtos.

2. Haxoxnenue JIaHTAaHOMIOB M aKTMHOMIOB B 3€MHOMN
Kope. Baxwueitmme npuponnsie coequHeHus. [IpuHIAITBL
MPOMBILIICHHOTO  MOJYy4YeHUs METauloB.  Peakimu,
JIeKAl[Me B OCHOBE METOJOB CHHTE3a TPaHCYpPaHOBBIX
9JIEeMEHTOB. [IpuMeHeHHe MeTaIoB B CBOOOTHOM
COCTOSIHUHU ¥ B BHJIE CILJIABOB.

3. dusnyeckre CBOMCTBA JIAHTAHOMIOB M AKTHMHOWJIOB
(TeMmnepaTypa IUIaBICHHsS, TBEPIOCTh M IUIOTHOCTB).
PannoakTHBHOCTH 5f-anemeHTOB. Xumudeckas
AKTUBHOCTH JIJAHTAHOW/IOB U aKTUHOHIIOB TPH OOBIYHON 1
MOBBIIIEHHOW TemmepaTypax. OTHOLIEHHE K MeTajlaMm,
HeMeTasiaM, BOJIe, KHCJIOTaM H IeI0YaM.

IIpumenenune
JIAHTAHOUZIOB B
BUJIE CIIIABOB C
0CcO0BIMH

CBOWCTBaMHU.

13,
C,PK

2,22

AN N

18

4. Oxcumpl u ruppokcuasl 4f- u  Sf-anemenros.
Hpunuuner nonyuenusi. CTPyKTypHbIE OCOOCHHOCTH.
V3sMeHeHHE KHCIOTHO-OCHOBHBIX M OKHCIHTEIbHO-
BOCCTAaHOBHUTEBHBIX CBOICTB OKCH/IOB U I'MAPOKCHJIOB B
3aBHCHMOCTH OT CTENICHH OKHCICHUS H HOPSIKOBOIO
HOMepa dneMeHTa. OTHOIIEGHHE K HArpeBaHHIO, BOJE,
KHCJIOTaM H ILEI0YaM.

5. Comu 4f-omemenroB. IIpHHUIMIBI  HOTyYCHUS.

ITpumenenue

AKTUHOHUTIOB

13,
C,PK

2,22

AN

24




PactBopumMocTh coneit B Bome. /[IBoitHble  cousu.
KomruiekcHble coenuenus. KapOoHaTHbIE 1 OKcallaTHbIC
komiuiekcsl. OcobennocTu coeit nepust. Liepatsr.

6. Comn Sf-snmemenroB. Coemunenus ypana (VI):
TaJIOTCHU/BI, YPaHATBhl, COCAMHECHMS JMOKCOypaHa.
Coenuuenuss  senTyHumst u  mayronus (VI VII):
HENTYHAThl, IUIyTOHATHI, COCAMHEHHS OKCOHCHTYHUS H
OKCOILTYTOHHSI.

Urto 3|11 90 22 | 40
ro 6 8 0

8
[Ipumeuanue:

- BCEe BHJbl Y4eOHOH pabOTBl MOIYT MPOBOAMUTHCS AMCTAHIIMOHHO HAa OCHOBAaHUM JIOKAJIBHBIX
HOPMAaTUBHBIX aKTOB;

- B LIEJSIX peaJIn3allii MHAWBUIYAIBHOTO MOAX0/a K 0OYYEHHIO CTYJEHTOB, OCYILECTBIIAIOUINX YUeOHBIN
nporecc Mo MHIUBUAYAJIbHOW TPAEKTOPUM B PaMKax HHAMBUAYAJbHOrO pabouero IjaHa, U3ydeHHe
JAHHOM IUCUUIIIMHBI MOKET OCYLIECTBIIATHCA 4Y€pe3 MHAUBUIAYAIbHBIC KOHCYJIbTALMU IIPENOAABATEIIS
OYHO, B Yachl KOHCYJIbTAIIUH, 110 3JICKTPOHHOI MouTe, a Takke ¢ ucnojb3oBanueM Webex, miatdopmsr

OUCcTaHIMOHHOro oOyuyeHust Moodle, muunbiii kabuneT ctyneHTta Ha caiite COI'Y, npyrux 37JeMEHTOB
OUOC COI'Y.

6. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

No/m. Tema Bun Kosmuects | AKTHBHBIE GOpPMBI HNHTepakTUBHBIE
3aHATHS 0 4acoB ¢dopmbl
1 CM. yueOHO- Jlekiumn 72 [lepcriekTHBHO -
METOMYECKYIO KapTy OTIePEIKAIOIIETO
0o0yJeHMS,
MOJTYJIbHAs
TEXHOJIOTHS,
MIPOOJIIEMHOTO
0o0yueHus
2 CM. yuebHo- [Ipaktuuec | 36 [lepcniekTBHO - brmut-urper,
METOYECKYIO KapTy Kne OTIePEIKAIOIIIETO JIMCKYCCHOHHBIE
oOyueHwus, TEXHOJIOTHH:
MOJIyJIbHAS MO3TOBOH LITYpM,
TEXHOJIOTHS, Keic-TeXHOI0T s,
poOIEeMHOTO TEXHOJIOTHSI
o0y4eHus CUTYallMOHHOTO
aHanm3a
3 CM. yueOHoO- JlaGoparop | 216 [lepcriekTHBHO - baui-urpel,
METOANYECKYIO KapTy HBIE OTIEPEKAOLLETO JMICKYCCHOHHBIE
o0y4eHus, TEXHOJIOTHH:
MOJyJIbHAs MO3IOBOH LITYPM,
TEXHOJIOTHS, KEHC-TEeXHOJIOTHS,
poOIEeMHOTO TEXHOJIOTHSI
o0y4eHus CUTYallMOHHOTO
aHanmsa

7. Y4eOHO-MeTOAMYeCKOe oDecreyeHne cCaMOCTOsITeIbHOM padoThl

CamMocTrosTenpHas pa60Ta CTYACHTOB IMPOBOAUTCA B BUJAC NHUCbMCHHBIX JOMAITHUX 3aJaHui 110
IIOATOTOBKE K Ha60paTOpHI>IM N IMPAKTUYCCKUM 3aHATHUAM. BOHpOCI)I, BBIHOCHUMBIC Ha CaMOCTOATCIBHOC
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M3yueHHE, a TaKKe ydeOHas JuTeparypa U METOJUYCCKUN MaTepual Mo OpraHu3alud caMOCTOSITEIbHON
paboOTHI CTYICHTOB OTPAKEHBI B Y 4eOHO-METOJHUECKOM KapTe AMCHUIUTHHBI « Heoprannyeckass XUMHS»
Ha caiite naucraHumonHoro oOydenus COI'Y  http://Ims.nosu.ru//. Matepuanbl 1o opraHu3anuu
CaMOCTOSITEIILHOW  pabOThl  CTYJACHTOB OTPaK€HbI TaKKe B YUEOHO-METOIUYECKOM KOMILIEKCE
JUACITUATIIMHEL.

[To kaxmoif M3 TeM JUIsI CAMOCTOSATCILHOTO H3Y4YCHHs, MPHUBEACHHBIX B pabodell mporpamme,
CTY/JICHTaM CJIe[yeT CHayajga MPOYUTATh PEKOMCHIOBAHHYIO JIMTEPATypy M MPH HEOOXOIUMOCTH
COCTaBHMTh KPATKUIl KOHCIICKT OCHOBHBIX IOJI0XKEHUI, TEPMHHOB, CBEACHUM, TPCOYIOIIUX 3aIIOMHUHAHUS
SIBJISFOLIMXCS. OCHOBOITOJIAralOIIMMHM B 3TOM TEME.

[lpy MOArOTOBKE 3aJaHHi IO  CAMOCTOSTEIBHOH paboTe  CTyaeHTaM  HeoOXOIMMO
OPUCHTHUPOBATHCS HA KOHCIICKTHI JICKIIUH, PEKOMEHIYEMYIO JIUTEPATYPY.

Jl1st pacIIipeHus 3HaHHI 110 JUCIUIUINHE PEKOMEHAYETCS UCIIO0Ib30BaTh IHTEpHET-peCypCHl:

OPOBOIUTH TOUCK B pa3IMYHBIX CHUCTEMax, TAaKMX KaK OOINHWE TIOUCKOBBIC CHCTEMBI:
www.yandex.ru, Www.google.ru, a Taxxe cCHelnHalbHbBIE ITOMCKOBBIE CHCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

8. OueHoYHbIE CPeICTBA /1JIsl TEKYIIEro KOHTPOJISA YCIeBaeMOCTH, Py0e:KHOI aTTecTaluu U
NMPOMEKYTOYHOM ATTEeCTAIMM MO UTOTaM OCBOEHUS TUCHMILINHBI.

Jns mpoBeneHMs TEKYLIETO M HMTOTOBOTO KOHTPOJIS HCIIOJB3YIOTCS CIIEAYIOIINE OICHOYHBIC
CpeICcTBa: MUCbMEHHBIC JIOMAalIHHWE 3a/IaHHs [0 BOIMPOCAM, TECTOBBIC 33J1aHUs, MOJTrOTOBKA W 3aIlUTa
pedeparoB. MakcumanbHas OI[EHKA TEKYILET0 KOHTPOJIS 3HaHUH 3a cemecTp - 40 Gayuios.

PyGexHbIiI KOHTPOJIb 3HAHWH OCYHIECTBIISIETCS 2 pa3a 3a ceMecTp B (hopMe KOMITBIOTEPHOTO
TecTUpoBaHUs. MakcuMabHas OIleHKa PyOeHOTO KOHTPoJis - 30 6auios.

®opma npoBeieHNs FK3aMeHa ycTHas. MakcuMaibHas olleHKa coctaisieT 30 0amios.

[Ipumeps! 3a1aHU K TPAKTUYECKUM 3aHATHSIM

1 cemecmp. Cemunap 1. Beedenue 6 xumuro

1. DnexTpoHHBIE KOHUTYPALMH aTOMOB ¥ HOHOB. CTPYKTYpHBIE ()OPMYJIIBI BELIECTB MOJIEKYJISIPHOTO CTPOSHHSI.

1.1. Hamucathb 35eKTpOHHBIE KOHQUTYPAIMH CIIEAYIOIINX YaCTHIL:
Al, Ca, Ca?*, Sc, Fe?*, Cu?*, Cr, Se.

1.2. Haniucatb cTpyKTypHBIE (DOPMYIIBI CIETYIOIINX MOJIEKYJI:
H2S04, CO2, N2, H3POs.

2. OCHOBHBIE TTOJIOKEHUST TEOPUH AIEKTPOIIMTHUECKON TUCCOIIHAIHH.

2.1. CocTtaBuTh NOJHBIE W CTYIEHYATHIE YpaBHEHMS OUCCOLMALMM Cileqytommx 371eKTpoiauToB: H2SOs, HiPOs,
NHs-H,O, CHsCOOH.

2.2. CocTaBuUTh TOJHBIE M KpaTKHE HOHHBIE YPaBHEHHMS BO3MOKHBIX ITONAPHBIX B3aWMOJCHCTBHII B BOJIHOM
pactBope Mexay cienyromumu BermectBamu: HoSOa, BaCly, Na;COs, HNOs, AgNO:s.

2 cemecmp. Cemunap 1. p-Onemenmol

1. IlomoxxeHue p-3J€MEHTOB B Mepuoandeckor cucreme. CTpoeHne aToMoB. M3MeHeHne aTOMHBIX PaglyCoB H
HWOHM3aOMOHHBIX IMOTCHIHAJIOB II0 II€puogaM MW TIpylIiaM. BaneHTHOCTE M CTENEHHW OKHCJIEHHS aTOMOB p-
3JIEMEHTOB.

1.1. IlpuBeuTe npuMepsl BTOPUYHON EPUOJIUIHOCTH B TPYTIAX P-3JIEMEHTOB.

1.2. Kak MeHSIOTCSI KHCIIOTHBIC W OKHCIIUTEIHHBIC CBOWCTBA COCTUHEHUH B psax P-dJIEMEHTOB CJICBa HAIIPaBO U B
rpymmnax ceepxy BHu3? Jlaiire o0bscHeHusI.
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2. O6mas xapakrepuctrka smeMeHToB VIIIA rpynmer. CtpoeHue atoMoB. [IpHduHB XUMHUYECKONH WHEPTHOCTH
Telusl 1 HeoHa.

3.1.B aTome aprona umeercsi CBOOOAHBIN d-OAYpOBEHB U €r0 MepBas SHEPrHsi HOHU3ALUU CPaBHUMA C SHEPrHen
WOHHW3AIMH KPUIITOHA M KceHOHa. [loyeMy e B TakoM cilydae aproH He 00pa3yeT BaJCHTHBIX COCAMHEHHI?
3.2.Kakue cuibl B3aUMOJICHCTBHSI CYIIECTBYIOT MEXKIY aTOMaMH B KPUCTAUIMYECKUX CTPYKTYpax OIaropojHbBIX

ra3oB? Uem oOBsICHSIETCS X TDIOTHEHIIAS yITakKoBKa?
4. XvMUWYECKHE COCIMHCHHS KPHUNTOHA W KCCHOHA, NPHHIMUIBI WX TNOJAy4YeHus. [uapomus ¢GTOPHUIOB.
Kucnoponconepskariue coemuHeHNs1 KCeHOHA. KitaTpaThl 61aropoIHbIX ra3oB.
4.1. Kak monyuarot ¢ropuast kpunrona (II) u kcenona (11, IV, VI, VIII)? U300pa3ute ux cTpyKTypHBIE POPMYITHI.
4.2. lonumute ypaBHEHUS PEaKIuii:
XeFg + Ba(OH), =., XeOo + NaOH + O3 =,

BaoXeOg + 2HpSOy(6e3B.) =..
4.3. Vcronb3ys TEOPHIO JIOKAIM30BaHHBIX nap, onummre ctpoenne XeOF4 u XeOg. Kak B3aMMOIEHCTBYIOT 3TH

COEAMHEHHMS C LIeJIoYaMy IIPY HU3KUX TeMIieparypax’?
4.4.Onummre CTpOeHHE KIIATpaToOB OMaropomHbix ra3oB. KakoBa mpupona cBs3u B 3Tux coenuHeHusx? Kak u
MOYEMY MEHAETCS YCTOMUUBOCTh COEAMHEHUN B PALLY:

Ar-6H0 — Kr-6H0 — Xe-6Ho0 ?

[Ipumeps! 3a1anuii K 1a00paTOPHBIM 3aHATHSIM

1 cemecTp
JIABOPATOPHAS PABOTA Ne 1
MOJYYEHUE OKCHI0B, KHCJIOT, OCHOBAHHWI U COJIEM
HEJIb PABOTDBI: skcnepMMeHTaIbHO U3YUUTh PEAKLUH MOTYUEHHUS OKCHJIOB, OCHOBaHHM, KMCIIOT U COJIEH.

JIJABOPATOPHOE OBOPYJIOBAHUE U NOCYJA:
Amnmnapat Kunma.

Jlaboparopuast uenrpudyra.

TurenpHbIe HIMIIIBI.

dapdopoBas danika.

dapdopoBast CTymIKa ¢ MECTHKOM.

Turens.

Mukpoumnareis.

Merammnyeckas JOXKa.

[TokpoBHEIE CTEKIIA.

10. IraTuB c mpodbUpKaMH.

11. ®unsrpoBanpHas Oymara.

12. Tlunruer.

13. Crakansr (500 u 100 mi).

14. CrexnsiHHBIC TATOYKH.

15. TIpompiBasika ¢ JUCTUIUTMPOBAHHOU BOJIOH.

COoNOORWNE

PEAKTHUBBI:

Cepa.

docdop (kpacHbIi).

Hatpuii.

Marnuii (JIeHTa WIn CTPYXKKa).
Menp (m1acTUHA WIIM TPOBOJIOKA).
XKene3o (OMUIKM UK CTPYIKKA).
{uHK (TpaHyTHpPOBAaHHEIN).
Oxcua Maruus.

OxcHa KaabIus.

10. Oxkcwup 6apwus.

11. Oxcug menu (I1).

12. Oxcup nuHKa.

13. Oxcux ceunna (I1).

©CoNoGORA~WDNE
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14. Oxcux dpocdopa (V).

15. Oxcux kpemuus (1V).

16. Memn.

17. Oxcunm anrOMUHHA.

18. KapOonat kaiapims.

19. Amnerar HaTpHS.

20. T'ugpokcokap6onat meau (I1).

21. Cynboun xenesa (I1).

22. Cunukar Harpus (0,5 M)

23. CounsHas kuciora (2 M).

24. Cepnas kuciora (2 M).

25. A3zotHas kucnora (2 M).

26. ®@ocdopnas kucnota (2 M).

27. Tuppoxcun Hatpus (2 M u 40 %-Herif).
28. T'mppoxcup KanbIius (HACKIIL. ).

29. Cynbdar memu (1) (0,5 M).

30. Kapbonar natpus (0,5 M).

31. Xmopun xenesa (I11) (0,5 M).

32. Cynawodar mapranna (1) (0,5 M).

33. Hurpat nnu auerar csunna (11) (0,5 M).
34. Xnopun wiu cynbdar nunka (0,5 M).
35. Cynbodart nukens (11) (0,5 M).

36. Cynbodar kobansra (1) (0,5 M).

37. Cynsopar amromunrus (0,5 M).

38. Cymnsdat xpoma (I11) (0,5 M).

HUHIUKATOPDI:
1. JlakmycoBas Oymara.
2. YHuBepcaJbHas MHAMKATOpHAs Oymara.
3. HeiiTpanbHble pacTBOpPHI TakMyca, (heHonTaleHHa, METHIOBOTO OPAH)XEBOTO.

OIIbIT1. IMOJIYYEHHME OKCHUJI0B

1. OxucieHHEe NPOCTHIX BElIECTB KMCI0POIOM

A. TOHKyI0O MEIHYIO IJIACTUHKY 3aKaTh THTEIbHBIMH INMIIAMU (WM MHHIETOM) M BHECTH B IlaMs ropenku. Harpets mo
IIOYEPHECHUSL.

B. 3axeup Kycouek MarHWEBOM JICHTHI, JepskKa €e THreJIbHBIMU IuniaMu. OOpa30BaBIIMHCS OBl HOPOLIOK COXPAHHUTH IS
CJIEIYIOUIETO OIBITA.

2. Okuc/ieHne CJI0KHBIX BelleCTB KUCJI0POA0M

A. Baxeub KYCOUYCK IOJIMITWICHA, JICPKa €ro TUT'CIbHBIMU MHIUIIIIaMH. HOBTOpI/ITI) OIIBIT C KYCOYKOM IIOJIUMIIPOITUJICHA. HpI/I
COCTAaBJICHUU YpaBHCHHUA PECAKIUN YUCCTh 06pa3013aH1/1e KOITIOTHU B MPOLECCE TOPEHUA.

3. Pa30skeHne CI05KHBIX BELECTB

A. Tlomyuuts B mpobupke royooit ocamnok ruapokcraa meau (IT) Cu(OH), B3aumozericterem 1 — 2 mut pacteopa CuSOs ¢ 0,5 — 1 mix
pactBopoM miesoun. OCTOPOXKHO HArpeTh OCaIOK BMECTE C PAacTBOPOM. I[IpHOIM3HTEIBHO MPHU KAaKOW TeMIIepaTrype
HAYMHAETCS Pa3IoKeHue ocaaKa?

Bb. Tlomectuts B mpobupky  HemHoro  ruapokcokapbonata wmeau (IT) (CUOH)2COs, 3akpeITh MPOOHPKY HPOOKOI ¢
ra300TBOJHON TPYOKOH, KOTOPYIO HYXKHO OIYCTHTh B MPOOUPKY C M3BECTKOBOH BOJOI. Harpers mpoOupKy ¢ CONBIO B IIAMCHU
ropenkd. OTMETHUTh ¥ OOBSCHUTh U3MCHEHHUE [IBETA COJIM M U3MEHECHHS B IPOOHPKE C M3BECTKOBON BOJIOM.

OIIBIT 2. TIOJTYYEHUE OCHOBAHMI

1. BzaumopeiicTBue 1eJOYHBIX U IIeJOYHO3eMeIbHbIX METAIJI0B ¢ BOJAOI
[MuaIeTOM B3SITH M3 O0aHKM KycOdeK HAaTpus (pa3MepoM He 0Ooyiee CHMYEYHOH TOJIOBKH), MPOTEPETh €Tro
bunpTpoBaNILHON OyMaro#t s yaaleHus: KepocuHa U OpocuTh B Oosbiryio gapdopoByro damky ¢ Bomaoi. [locie

OKOHYAHHS PEaKIHH T00aBUTH B HAIIKy HECKOJBKO Kamens ¢eHondTanenHa. [louemy Kycodek HATpUs BO BpeMs
peaKIuy IepeMenIaeTcs Mo MOBEPXHOCTH BOIBI?
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2. BzaumoaeiicTBHE OKCH/IOB HIEJOYHBIX M IEJOYHO3eMeJIbHBIX METAJIOB ¢ BOAO#

B ¢dapdoposyro gamky momMecTuTh | MHKpOIIIAaTeNb OKCHIAa KalbIus U MpWIATh 1-2 mir Boasl. PazmemaTs
COIep>KMMOEe CTEKIISTHHOW Tajoukod u mobaButh 2-3 kammm ¢eHoxdramenHa. IIoBTOpUTH OOBIT € paHee
MMOJTyYeHHBIM OoKcuaoM Maraus. [louemy MeHseTcst okpacka ¢peHondranenaa?

3. B3aHMOHeﬁCTBHe PaCcTBOPUMBIX coJieil co meao9YaMu

A. B npoOupky ¢ Heckoiapkumu KarisiMu pactBopa NaxCOsz n00aBisaTh 10 KarusiM pacTBOP THIAPOKCHIA KalbITUs
Ca(OH), no oOpa3oBanus ocagka. Uto mpencraBiseT coOOW pacTBOP HAl OCaIKOM?

B. B mpoGupky c pactBopoMm cyibdara meau (1) CuSO, mobGaBuTh H30BITOK pacTBOpa THAPOKCHIA HATPHS.
[IponenaTe aHAJIOTHYHBIC OMBITHI ¢ pacTBopamu coieil sxenesa (I11) u mapranma (l1). Kakue usmeneHus Hamo
BHECTH B YPaBHEHHUsI PEaKIIHii, €CIIM THAPOKCU] HATPHs OyeT B HegocTaTke?

OIIbIT 3. NOJYYEHME KUCJIOT
1. B3aumogeiicTBHe POCTHIX BELLECTB ¢ BOIOPOAOM

(Tsiza!) B3sare y mabopaHTa TPOOMPKY, HAMOJHEHHYIO XJIOPOM M TPOOHPKY HAMOJHEHHYIO BoaopojoM. Jlepika
MPOOUPKY ¢ BOJOPOJOM OTBEPCTHEM BHH3, MPUIIOKUTH €€ K OTBEPCTHIO MPOOUPKH C XJIOPOM M CMEIIaTh COJACPKAIIUECs B
HUX ra3bl, HECKOJILKO pa3 IepeBepHyB NpoOupku. PazbeMHNB NPOOUPKH, BHECTH MX OTBEPCTHEM B IUIAMs a30BOIl TOPENIKH.
Totyac e mociie peakliy HAJTUTh B OAHY M3 MPOOMPOK HEMHOTO BOJbI, B30OJTATh U UCIBITATH OOPA30BABIIMICST PACTBOP
nakmycoM. [Touemy MeHsieTcs uBeT akmyca?

2. BzauMoaeiicTBHe KHCJIOTHBIX OKCH/0B € BOAOM

(Taza!) B crakan ¢ HeGONMBIIMM OOBEMOM BOIBI BHECTH Ha KEJIE3HOM JIOXkKe Topsmryo cepy. CTakaH HEIIOTHO
TIPUKPBITh CTEKISIHHOM mmacTuHkoi. Korma cepa croput, pacTBopuTh 0Opa3oBaBiumiicss Ta3 SO, B BOJE BCTPAXHBAHHEM
cTakaHa. PacTBOp WCIBITATh MHANKATOPOM (METHIOBBIM OPaHKEBBIM). MOKHO JIH B KauecTBE WHIMKATOPA HCIOIB30BaTh
¢benondranens?

3. BzauMoaeiicTBHe KHCJIOT € COJIIMH

A. Tonoxuts B npodupky HemHOro KpuctamioB anerata Harpusi CH3COONa u nprubaBuTh HECKOJIBKO Kariesb pa30aBieHHOM
H>SO.. OnpenenuTs 1o 3amaxy, Kakoe BEIecTBO 00pa3oBaioch.

B. (Tsaea!) TlonoxuTs B poOHPKY HEMHOT'O KPUCTAINIOB XJIOPHA HATPUSI M TPUOaBUTh HECKOJIBKO Karleslb KOHIIEHTPUPOBAHHOM
H2S04.

B. Ha xycouek Mena KamHyThb YKCYCHOM KHCIOTOW. B Kakol W3 NMpoBENEHHBIX PEaKUUil yKa3aTb BBHINOJIHEHHUE YCJIOBHM
HEoOpaTUMOCTH PEeaKLUi HOHHOTO OOMEHa.

OIIBbIT 4. TIOJTYYEHUME COJIEN
1. BzanmozeiicTBHE METAILIOB C HeMETA/LIAMH
(Taea!) HaceimaTh B CyxXyl0 HPOOHMPKY TIIATENBHO NEPEMENIaHHYI0 CMeCh 4 Mac. 9. cephl ¢ 7 Mac. 4. JKEJIEe3HBIX
ONMJIOK. YKpENnHB IPOOUPKY CO CMECHIO BEPTHKAJIBHO B LITATHBE, HATPETh THO MPOOMPKH JI0 MOSIBJICHUS] KPACHOTO Hakaja.
HaOmonares nanpHelnuii pa3orpes Bceil Macchl, BEI3BAHHBIN HK30TEPMHUUYECKON peakuueil oOpazoBaHus cyab(uaa xenesa
(IT) FeS.

2. BzanmopaeiicTBHEe METALJIOB ¢ KHCJIOTAMH

I'panyny 1MHKa OIMYCTUTH B MPOOHPKY C Pa30aBIECHHOW CONSTHON KHCIOTOH. s yCKOpeHWs Hadalla peakiyuu
MIPOOUPKY HArpeTh B TUIaMeHU ropenku. [Touemy BHavasne peakius uIeT O4eHb MeAJIEHHO?

3. B3aumoeiicTBHe KHCJIOTHBIX H OCHOBHBIX OKCH/IOB
B dapdoposoii crynke TiarensHo neperepers okcua ceunaia(ll) PbO u oxenn kpemuus (1V) SiO,. ITomectuts
CMeCh B TUTEJIb WM TYTOIUIABKYIO MPOOUpPKYy. HarpeTh Ha CHILHOM OTHE ra30BOM TOPEKU JI0 MOJYYEHHUS CHIIMKATA

csunna PbSiOs;.

4. B3aumMoaeicTBHE 0OCHOBHBIX OKCHA0B C KHCJI0TAMU
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ITomecTuTh B mnpoOUpKYy HemMHOTO mnopomka okcuga wMeau (I1). Jlo6aBHTh HECKOJIBKO Kameib
pa3zbaBiIeHHO COJSTHOM MIH CepHOM KUCIOTH.. OCTOPOKHO HArpeTh NPOOHUPKY.

5. BzaumoaeicTBHE KHCJIOTHBIX OKCH/I0B C OCHOBAHUSIMH

IIponyctute nuokcup yriaepoga CO; u3 anmapara Kumma B pactBop ruapokcuaa kaneiusa Ca(OH). no
MOSIBICHMS, a 3aTeéM HCUE3HOBEHUs ocanka. [louemy mpu HarpeBaHuUM MOJYYEHHOTO pacTBOpa OCaJ0K BHOBB
MosIBIAETCA?

6. B3aHMO}IeﬁCTBHe HEMCETAJJI0B CO IIeJI09aMHU

Oxomo 0,1 r mopomka cepsl IOMECTUTH B ¢papPopoByIO HamIKy, H00aBUTH 3-4 MIJ pa30aBIeHHOrO pacTBOpa
IIEI0YN U MPOKUISATUTE. IloydeHHBIN pacTBOp OXJaAWTh M HOOABHTH pacTBOp anerara cBuHNA. K kakoMmy Tuiry
peakuuiit OTHOCHUTCSI B3aMMOJICHCTBHE CEPHI CO MIETOYBI0?

7. BzaumopeiicTBHe KHCJIOT C OCHOBAHUSAMH (pPeakuusi HelTpaan3amnnn)

A. Hanute B cTakaH HEMHOTO pacTBOpa ILIeJI04YH, NPHUOABUB K pacTBOpy 2-3 karmiu ¢enondranenna. 1o6aBnare no
KaIUIsIM pacTBOP KUCJIOTHI (IIOMEIINBAasi CTEKISIHHOM MaJIoYKOil) 10 NCUE3HOBEHUs OKpacKu MHAMKaTopa. Kak Oyzaer
MEHSTBCS LIBET PACTBOPA, €CIIM BMECTO (heHoI(PTaIenHa UCIIOIb30BaTh JaKMyc?

Bb. B npobupke nns ueHTpudyrupoBaHus moyryduth ocaaok ruapokcuna meau (II). Ocagox oTueHTpudyrupoBaTh
¢ IoMoIIbI0 IeHTpudyru. JlekaHTupoBaTh pacTBOp. JJ06aBUTE pacTBOP 1000 KUCIOTHI 10 PACTBOPEHUS OCaJKa.

8. BzanmopeiicTBre KHCJIOT C COJTAMHA

A. B dapdopoByro yamky moMecTUTh HEMHOTO mopomka numeBoid cogsl NaHCO3, NpHINTh YKCYCHYIO KHUCIIOTY.
I'me HaxooUT MpUMEHEHUE 3Ta peakmus?
B. K pacTBopy cunukara HaTpust JOOABUTH PacTBOP COJSHON KHCIOTHI.

9. BzaumopeiicrBue miejioueii C COJIAMHU

A. K pacrtBopy xJjiopuja aJroMHHUs A00aBUTH pa30aBlICHHBIH pacTBOp IIEJNOYM JI0 BhINAJAeHHs ocazaka. [locie
9TOro A00aBUTHh KOHIIEHTPHUPOBAHHBII PAacTBOp IIEJIOUM O pAacTBOpeHHUs ocanka. Kakume cBOWCTBa rHApPOKCHIA
AJIFOMHMHUS TIPOSIBIISIIOTCS B 3TON peakiuu?

Bb. (Taea) K pactBOpy Xjopuaa aMMOHHUS A00aBUTh HEMHOIO pacTBopa mienodun. OOpaTHTh BHHMaHHE Ha
TOSIBJICHHE PE3KOTO 3araxa.

10. BzaumMoneiicTBue coJiei C COJIAMH

A. K pactBOpy XJ0opuaa 6apus MPWINTHh PaCTBOP CyJb(daTa HATPHS.

B. K pactBopy cynsdara meau (II) mpunuth pacTBOp moauma Kanus. [Ipu COCTaBJICHHH ypaBHCHHUS pPEaKI[UHU
Y4ECTh IPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIILHOIO IIpoLiecca.

B. K pactBOpy xJopuaa aqioMHHHS MPUIHATH pacTBOp kKapOoHarta HaTpus. [louyemy B Tabnuie pacTBOPUMOCTHU
KapOoOHAT aTIOMUHHUS OTMEYEH MPOUYEPKOM?

11. BzaumMonaeiicTBHe coJieil C MeTaJIaMH

B omny mpobupky c pactBopoMm cyinbdparta Menu (II) momoxuTh mnpeaBapUTENbHO NPOTPABICHHYIO HKEJIE3HYIO
IUTACTHHKY, a B JPYTyI0 NPOOUPKY C PaCTBOPOM aleTara CBUHIIA — JIBE TPaHyJIbl IUHKA. [[pOOMPKH OCTaBUTH CTOSITH B TEUCHUE
10-15 mun. [ToyeMy pacTBOp MEIHOTO KyIOpOCa HEJIb3sl HAIMBATh B OLIMHKOBaHHBIE Beipa?

3adanue ons noocomosku Kk 1abopamopHoll pabome

1. Knaccuduxrarus okCHI0B, KHCIOT, OCHOBAHHUN U COJIeH (TUChMEHHO).
2. Jlnst KaxJ0ro ONbITa HalKCaTh Ha3BaHUE, MOJIEKYJSIPHOE U COKpAIllEHHOE HOHHOE YPaBHEHHUS PEaKInil U OCTaBUTh
MECTO ISl 3aIiCcH HaOMoieHni. J[aTh OTBET Ha MOCTaBJICHHBIN BOIIPOC.
3. Kakue u3 nepednciaeHHbIX BEIIECTB pearupyoT ¢ ruapokcugom kanus: Mg(OH),, A1(OH)s, ZnO, Ba(OH),, Fe(OH)3?
Hanwucath ypaBHEHHS! COOTBETCTBYIOIIUX PCAKIUH.
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4, Kakue U3 yKasaHHBIX COCAMHEHHI OyayT momapHo B3ammomercTBoBaTh:P20s, NaOH, ZnO, AgNOs, Na,COs; KC1,
Cr(OH)3, H2S04? CocraBuTh ypaBHEHHUS PEAKIIHIA.
5. CocTaBuTh ypaBHEHHS PEAKIMil TONYUCHUS BCEMH BO3MOKHBIMHU CIIOCO0aMu cireayronux coieii: cyasdar meau(ll),
HUTpAT HATPHs, KAPOOHAT KAJIbIIHS.
6. M3mensas coorHomeHus pearumpyromux BemectB Ca(OH), wu H3POs; HammcaTe ypaBHEHHS peaknHid MOIYICHHS
KHCIIBIX, OCHOBHOW U cpemHei coneil. OCymecTBUTh NPEBPAICHNU MEXIY 3TUMHU COJISIMU: a) KHCJas COJib < CpemHss
COJIb, 0) OCHOBHAsSI COJIb ¢ CPEIHSIA COJIb, B) KHCIIasi COJIb $ KUCIIAs COJIb.
7. CocTaBUTh YpaBHEHHUS PEAKLUI, C TOMOIILIO KOTOPBIX MOKHO OCYLIECTBUTH CIEIYIOLINE MPEBPaICHHUS:

a) Fe(OH)3;—Fe.,03—Fe—FeCls—Fe(NO3)s;

6) P—P,05—H3P04—Ca3(PO4),—Casz(PO4),—Ca(H2P04)2;

B) Cu(OH)2—CuO—Cu—CuS0O4—Cu(NO3)>.

3aganus A py0esKHbIX KOHTPOJIbHBIX padoT (1eMoBepcus), 1 cemectp
Tect 1

O6urast cymma Gaswnos pasra 15. Bpems — 30 mun

[Tpumeps! Bonpocos

VYkaxure peakiiy, KOToOpble MOTYT ObITh MPAaKTHYECKU OCYIECTBUMBI

Coub coctaBa Fe(OH),NO; umeeT Ha3BaHue

PacTBOp Kakoii coJii UMEIOT KUCIYIO peakiuto cpeasl (pH<7)?

Cymma ko3 duiiuentos B ypaBHeHnu peakiuu KoSOsz + KMnOs + KOH — K;SO4 + KoMnO4 + HO paBHa
ITpn HOpMaNBHBIX yCIOBUSX 1 T BOZOpoa 3aHNMaeT 00beM

B 15 ma Boxsl pactBopuiu 5 r conu. [losyunnu pacTBop ¢ MaccoBoil 1oyiei

VYKaxuTe CyMMy KBaHTOBBIX yrcen (N + |) s 4d-snexrpona

CKOJIbKO BaJICHTHBIX OpOuTasieii B atome Gpropa

VYkaxure, B KaAKOM HaIllPaBICHUN CMECTUTCS paBHOBecHe TpH moHmKeHUH Temreparypsl CaCOjsqy <> CaOgy + COzy, AH >0
IIpu KOMHATHOH TeMIlepaType ¢ HanOOJIbIICH CKOPOCTHIO IIPOTEKACT PEAKIIHS MEXKTY

Paccuuraiite cranmgapTHyto sHepruro ['166ca (k/[x) peakuuu Fe,03+ Hy — Fe + HoO mpu 298 K; AH®, k/[x/MoJb: Fe 03
-824, H,0-242; Se, i x/(monb-K): Fe,0387, Hy 131, Fe 27, H,O 189.

PaccraBbre KOO QUIIMEHTDI B CXeMaxX peakuii ¥ pacCUMTaiiTe KOHCTAHTY PABHOBECHS PeakMu Sgmy + Hawy <> HaS(r, eciu
PaBHOBECHBIC KOHIICHTPAIUHU Ta3000pa3HbIX BeniecTB paBHbI 0,01 Mob/1

Tecr 2
O6mas cymma 6amnoB pasHa 15. Bpemst — 30 mun

IIpumeps! 3ananuit

B monexyne HsPOsz uncio curma-cesizeit paBHO

B monekyne N2 kpaTHOCT CBSI3W paBHA

Sp-ruOpuar3anys HaOIOJaeTCs B COETUHEHUSIX, HMEIOIINX CTPOCHHUE
Onna nBoiinas C=0 cBs3b UMEETCS B MOJIEKYJIaX

spid?-rubpuau3anus HabMOIAETCS B COEIMHEHHAX, UMEIOIIUX CTPOCHUE
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Cpenu cienyronmx COeIMHEHUH TUaMarHUTHBIMHU SIBJISIIOTCS

B xommiekcaom coemunaernu [Zn(NHs)3(H20)](OH)2 3apsin BHyTpeHHEH chepbl 1 KOMILUIEKCOOOpa30BaTeis paBHbI
Jlurann, obpasyrommii caMple IPOYHBIE KOMIUIEKCHBIE COCTUHEHUS

KBanpaTHble KOMILIEKCHI 00pa3ytoT KATHOHBI

MomnsipHast koHueHTpanus 10 %-Horo pacTBopa cepHOH KHcIoThI (p=1,1 1/MJ1) paBHa, MOJIB/IT

[Ipu mobasnernn 50 mit 0,5 M pactBopa HCI x 250 M 0,2 M pactBopa NaOH nomydaercst pactop ¢ pH
[Monb3ysich Tabnuneit [1P, ykaxuTe, B KAKOM Cllydae BBIIAIET 0CaI0K Ipu cMernuBanui 10~° M pacTBopoB
PacTBophI KakuX coJieil IMEIOT KUCITYIO peaknuto cpensl (pH<7)?

VYkazaTh BEIIECTBO, KOTOPOE SIBISICTCS CHIIBHBIM OKHUCIIUTEIEM:

[Tpu xoMHaTHOI TemmepaType HanboJiee CHIIbHAsI KOPPO3Usl HAOII0AaeTCs B

[Ipu cranmapTHRIX yCIOBHSIX B KUCIIOH cpeae nepmanranat-uoH (E°=1,5 B) MokeT OKHCINTh KaTHOHBI

9K3aMeHAIlMOHHBIE OMJIeThI

DK3aMeH 110 HEOPraHMYECKOM XUMHHU B 1 U 2 ceMecTpax MPOBOJUTCS B YCTHOU (opMme.
CTpyKTypa 3K3aMeHaIOHHOTO OmiieTa B 1 cemectpe:

1. Teopernueckuii Borpoc 1o obmier xumuu (10 6aiios).

2. Teoperuueckuii Borpoc 1o obuiei xumuu (10 6anios).

3. [IpakTrueckoe 3amanue: ynpaxxHeHue, pacuetras 3agada (10 6amios).

CTpyKTypa 3K3aMEHALIMOHHOTO OMiieTa B 2 ceMecTpe:

1. TeopeTrueckuii Bopoc mo XuMuu meMeHToB (10 6ayios).

2. TeopeTuueckuii BOpoc 1o XuMuu 3eMeHToB (10 Gamnos).

3. [IpakTrueckoe 3aaHue: yIpaxHeHne, pacuetHas 3aaada (10 6amios).

[Ipumepsr 6uneToB

BUJIET Ne 1

1. [lonsTne TepMoarHaMu4eckoi cucteMbl. OTKpBITas, 3aKpbITas M M30JUPOBaHHAs cucTeMbl. PaBHOBecHas u
HEPABHOBECHASI CUCTEMBI.

2. Wcropust pa3BUTHS MpPEACTABICHUI O CTPOEHHM aroMa: IUlaHeTapHas monenb Pesepdopna, mocrynater bopa.
[Ipenmoceuiky co3manusi KBAaHTOBOW Teopuu: ypaBHeHus [lmanka n DiHmTEiHA, BOJTHOBOE ypaBHeHHe Jle bpoiins
Y IPUHITUI HeonpeeneHHocTH [ eiizenbepra.

3. I'mnponus coneil. Kakue u3 cienyromux cosieil moasepraroTes ruaponausy:? HanncaTes HOHHBIE O MOJIEKYIIIPHBIE
YpaBHEHUSL.

BUJIET Ne 2

1. AtoMHOe aapo. Macca M 3apsa NPOTOHA W HEUTpoHA. SlpepHble cuibl, WX mpupoja. IIpumepsl snepHbIX
peakimii: o- pacman, [3- pacman, B-pacnan, AejdeHne TKEIBIX SIep.
2. lucconmanys KUCIOT, OCHOBAHUH U COJIEW B BOJHBIX pacTBopax. [IoHATHE KUCTOTHI M OCHOBaHUS.
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3. OKHCIHTEILHO-BOCCTAHOBHUTEBHBIE CHUCTEMBL. 300paskeHHe OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIX CHCTEM
MeToJIOM nomypeakimii. CoCTaBUTh ypaBHEHUE CICAYIONICH peakum: —

BWJIET Ne 3

1. 'maponus coneit. KoncranTa rumponusa u creneHb ruapoinsza. GakTopel, BAUSIONINE HA KOHCTAHTY M CTCIICHb
TUAPON3a. Y CIOBUS TIOJIABICHUS THIIPOIIH3A.

2. 3akon ['ecca. Kpyromoii mpomecc bopra-l'abepa w oSHTambnuifHas AWarpaMMa XHUMHYECKHAX TIPOIECCOB.
Ompenenenre TEIIOBOTO 3 (deKTa XUMUUSCKOH PEaKIINU 10 CTAaHIAPTHBIM DHTAIBIHSIM 00pa30BaHUS BEIICCTB U
CTaHJIaPTHBIM SHTAJIBITUSAM CTOPAHUS BEIIECTB.

3. Teopusi OTTaNKWBaHHS JIOKAIM30BAHHBIX 3JCKTPOHHBIX map. OnpenenuTh MNPOCTPAHCTBEHHYIO CTPYKTYPY
CIIEIYOIINX YACTHUIL: *.

BWJIET Ne¢ 4

1. ®dusnveckue CBOWCTBA ONAropoJHBIX Ta3oB. XapaKTep MEKMOJEKYISIPHOTO B3auMOACHCTBHs. I3meHeHHe
TEMIIEpaTyp KHIIEHUS U IIaBieHus B paxy He-Rn. XuMudeckue coeqHEeHNsT KpUNITOHA U KCEHOHA, IPUHIUIBI UX
nonmyuenust. [unpomus ¢ropunos. Kucnoponcomepkamue coeanHeHHss KceHoHa. KiarpaTtHele coeauHEHHS
0JIarOpPOHBIX T'a30B.
2. O6mrast xapaktepucrtuka f-anementos. [lonoxeHue B neproanueckoii cucreme. CtpoeHune atoMoB. V3meHeHne
ATOMHBIX PAJMYCOB M HOHH3ALMOHHBIX MOTEHIMANOB B psnmax 4f- u Sf-anemenTtoB. BajeHTHOCTh W cTeneHH
OKHUCJIEHUSI aTOMOB. l3MEHEHHE yCTOWYMBOCTU COEAUHEHUI B BBICIICH CTENEHUM OKHUCIEHHS aTOMOB B psJax
JTAHTAaHOUJIOB ¥ AKTHHOMI0B. BHYTpEHH:A IEpHOINIHOCTh CBOMCTB 3JIEMEHTOB.
3. Hcnons3yst METO OMypeaKuil, COCTABUTh YPABHEHUE PEAKLIUU:

Kl + KMnO4 + H.SO; —

BWJIET Ne 5

1. IlonmoxxeHue p-3J€MEHTOB B MepuoandecKkoi cucreme. CTpoeHne aTOMOB. M3MeHeHne aTOMHBIX paJHyCoOB U
MOHHM3ALMOHHBIX TOTEHIMAJIOB IO TepHoJaM M TpyIlnaM. BaJeHTHOCTh M CTENEHHM OKHUCICHUS aTOMOB P-
JNIEMEHTOB. V3MeHeHHe yCTOHYMBOCTM COEIMHEHHMH B BBICIICH CTENEHH OKHCIEHHS IO TpynmaMm. XapakTep
XAMUYECKUX cBs3eld B coeauHeHMsXx. CKIOHHOCTh K 00pa3oBaHHMI0 KATHOHHBIX W aHHOHHBIX (opM,
KOMILIEKCOO0Pa30BaHHUIO.

2. Oxcugsl 1 ruppokcunasl nuHka (1) u kagmus (11). Oxcunet pryta (1, ). Hpuanuner nonyuenus. CTpyKTypHbIe
ocobenHocTu. KncinotHo-ocHOBHBIE cBOMCTBA. OTHOILIEHHUE K BOJE, KMCJIOTaM U 1ienodam. IIpiuMeHeHre OKCHIOB.
3. Hammcars MOHHBIE U MOJIEKYJISIPHBIE YPaBHEHHSI TOCTAIMITHOTO THIPOJIN3a HUTPATa INHKA.

BUJIET Ne 6

1. Bogopoa. ®usnyeckne 1 XUMHUYECKHE CBOIICTBA BOAOpoAa. Bomnoposa kak BOCCTAaHOBUTEND B MOJIEKYJIIPHON
(hopMe 1 B aTOMapHOM COCTOSIHUU. B3anMoneicTBIe BOAOPOa ¢ METAUIaMH M HeMeTauiaMu. | upuasr: HOHHBIE,
KOBQJICHTHBIE. IIOJIMMEPHBIE U HecTexuoMmeTpuueckue. @opMbl HaX0XA€HUs Bogopoa B mpupoae. CrocoObl
MOJTy4eHUs: CBOOOTHOTO Bojiopoaa. [Ipumenenue.

2. @wusnyeckWe CBOWCTBA IMHKA, KagMHUS W PTyTH (Temreparypa IUIaBI€HHS, TBEPAOCTb, IUIOTHOCTh M
MEXaHWYEeCKasi MPOYHOCTH). XUMHUYECKasi aKTUBHOCTD MTPH OOBIYHOHN M MOBBIIIEHHON TemnepaTypax. OTHOIIeHnE K
MeTajulaM, HeMeTajulaM, BOJe, KHUCJIOTaM M IesoyaM. AMaibrambl. Mepbl NMpeJoCTOPOKHOCTH IpH padoTe C
PTYTHIO.

3. Vcnionb3ys METO/] BaJICHTHBIX CBSI3€i, OMHUIINTE CTPOSHUE MOJIEKYJIbI okcua a3oTa (IV).

Kpurepun ¢popmupoBaHus OLIECHKH 0TBETA CTYJEHTAa Ha JK3aMeHe

Xapakmepucmuka omeéema | oannvl
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JlaH TIONHBIN, pa3BEpHYTHIA OTBET HA IOCTABJICHHBIM BOMIPOC,
[I0OKa3aHa COBOKYIIHOCTb OCO3HAHHBIX 3HaHUM 00 OOBEKTE,
MPOSBIISAIONIASACS B CBOOOJHOM OINEPUPOBAHUM TMOHATUSMHU, YMEHUU
BBIACIIUTL CYIICCTBCHHBIC KW HCECYHICCTBCHHBIC CIro0 IIPU3HAKH,
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3HU. 3HaHue 00 oObekTe
JEMOHCTPHUPYETCS Ha OHE IOHUMAHUS €r0 B CHCTEME JaHHOW HAYKH
U MEXIUCIHUIUIMHAPHBIX cBsA3eil. OTBET GpopMynupyeTcsi B TepMUHAX
HAayKH, H3JIOKCH JIMTCPATYPHBIM fA3BIKOM, JIOTHUYCH, AOKa3aTCJICH,
JIEMOHCTPHUPYET aBTOPCKYIO MO3ULIUIO CTYICHTA.

26-30

JlaH m[oJiHBINA, HO HEIOCTaTOYHO MOCJIEA0BATEIbLHBIM OTBET Ha
MOCTaBJICHHBIA BOIPOC, HO MPH 3TOM IOKA3aHO yYMEHHUE BBIJCIUTH
CYIIECTBEHHBIE W HECYLIECTBEHHbIE TMPU3HAKK M [PUYUHHO-
cieACTBeHHBIE CBsI3U. OTBET JIOTUYEH U U3JIOKEH B TEPMUHAX HAYKH.
Moryt OBITH JOMyIICHB |—2 OmMMOKH B OMpPEACIICHUH OCHOBHBIX
MOHSTHH, KOTOpBIC CTYJIEHT 3aTpyAHsETCS WCIIPABUTh
CaMOCTOSTEILHO.

21-25

JlaH HEIOCTaTOYHO TOJHBI M HEIOCTaTOYHO Pa3BEPHYTHIA OTBET.
Jloruka ® TOCJIEIOBATEILHOCTh H3JIOKCHHUS WMEIOT HAPYIICHHS.
JlonymieHbl OMIMOKKM B PACKPBITHH  IOHATUH, YIOTPEOJIICHUH
TepMuHOB. CTymeHT He Ccmoco0eH CaMOCTOSTEIbHO BBIICITHUTH
CYIICCTBEHHBIC M HECYIICCTBEHHBIC TMPH3HAKU H [PUYHHHO-
ciencTBeHHbIe  cBsi3u.  CTyAGHT  MOXET  KOHKPETH3UPOBAThH
00O0OIICHHBIC 3HAHWS, JIOKAa3aB Ha TMpPUMEpPax HUX OCHOBHBIC
MOJIOKEHUST TOJBKO C TIOMOINBIO  TIpenojaBarens. PedeBoe
oopmieHre TpedyeT MonpaBoOK, KOPPEKIIHH.

16-20

JlaH HENoJIHBIA OTBET, JIOTMKA M IIOCIEAOBATEIBHOCTh H3JI0KEHUS
MMEIOT CYILeCTBEHHbIE HapyleHus. JlonmyiieHsl rpyoble ommOKy Ipu
OINPEJIETICHUU CYIIHOCTH PACKPBIBAEMBIX IOHATHM, TEOPUM, SBIICHUH,
BCJICJICTBUE HENOHUMAHUA CTYIEHTOM UX CYLIECTBEHHBIX U
HECYILIECTBEHHBIX IPU3HAKOB M CBA3€H. B oOTBeTe OTCYTCTBYIOT
BBIBOJIbI. YMEHHE PACKPBITh KOHKPETHBIE MPOSBIEHUS 000OIIEHHBIX
3HaHUIl He mnoka3aHo. PeueBoe odopmieHue TpeOyeT NONPaABOK,
KOPPEKIHUN.

11-15

JlaH HEMONHBI OTBET, NPEACTABISIONINA COOO0H pa3pO3HEHHBIE
3HaHUS TI0 TEME BOMpOcCa C CYHIECTBEHHBIMH OIMMOKaMU B
ompeaeneHusixk. I[IpucyrcTByrOT (¢GparMeHTapHOCTh, HEJIOTHUYHOCTH
n3noxeHust. CTyJIeHT HEe OCO3HAeT CBS3b JAHHOTO TOHSTHS, TEOPUH,
SIBIIGHUSI C IPYTUMU O0BEKTaMU TUCHUTUTHHBL. OTCYTCTBYIOT BBHIBOJIBI,
KOHKpETHU3alusl U JOKAa3aTEeIbHOCTh HU3JI0KeHUs. Peub HerpamoTHas.
JIOnONHUTENBHBIE W YTOYHSIOLIME BONPOCHl NPENOAABATEN HE
NPUBOASAT K KOPPEKUMH OTBETAa CTYJAEHTa HE TOJBKO Ha
IOCTaBJIEHHBIN BOIIPOC, HO U Ha JAPYIUE BOIIPOCHI TUCIUILJINHBIL.

1-10

He IMMOJIYYCHBI OTBCTEI 110 0a30BEIM BOIIpoCaM OV CHUIIIINHBI.

PesynbTupyromnas s3Kx3aMmeHallMOHHAs OIIEHKA OIpeAeIAeTcs B COOTBETCTBUM ¢ [lonoxxennem
COTI'Y o 6anmibHO-PEUTHHTOBOM CHCTEME OLICHKH 3HAHHUI CTY/IEHTOB.

9. VYueOHO-MeTOAUYeCKOe U MHPOPMAIHOHHOE o0ecTiedeHHne TN CIUTITIHHbI
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a) OCHOBHAasl JIUTepaTrypa:

1.

wnN

0. /. TperbsikoB. Heopranmyeckast xumusi. B 3-x Tomax. M.: 3narenbckuil HEHTp «AKaaeMus»,
2004.

H.C. AxmeroB. O61mas u Heopranudeckass xumus. M.: Beiciias mkoma, 1988, 1998, 2002, 2018.
b.B. Hekpacos. OcHoBsl o6mieit xumuu. T. 1, 2. M.: Xumus, 1972-1974.

H.C. Axmeros. JlaGopaTopHbIe M1 CEMHUHAPCKHUE 3a/IaHUS 110 OOIIEH 1 HEOPTaHUYECKOW — XMUMHUHL.
M.: Bricmias mkomna, 2003, 2016.

Xomuenko I'.I1. [TocoOue 1Mo XuMuu JIs MOCTYIAIIKX B BY3bl. — 4-¢ u3n. — M.: PUA «HoBas
Bomnay, 2008.

Xomuenko I'.I1., Xomuenko WU.I'. COopHHK 3a/1a4 IO XUMHUH ISl TIOCTYIAIOIINX B BY3bl. — 4-¢ H3]1.
— M.: PUA «Hosas Boina», 2008.

0) JoMOTHUTEIbHAS JINTepaTypa:

7. SA.A. Yrait. O6mast u Heopranudeckass xumus. M.: Beicias mkosa, 2000./
https://obuchalka.org/2011061656544/obschaya-i-neorganicheskaya-himiya-ugai-ya-a.html.

8. O.C. 3aiiueB. O6mas xumus. HanpaBneHue 1 ckopocTh XUMUYECKUX IPOLIeCCOB. M.:
Beicmias mkosna, 1983. / https://search.rsl.ru/ru/record/01001148161.

9. Adonuna, JI.1. Heopranuueckas xumus : yaue6Hoe nocodue / JIL.1. Adonuna,

AW. Anapues, A.A. KazakoBa. — HoBocubupck : HoBocuOupckuii rocyjapCcTBEHHBIH
TexHuyeckul yausepcurert, 2013. — 104 c. — Pexxum goctyna: no noJmucke. —

URL: https://biblioclub.ru/index.php?page=book&id=228823 . — ISBN 978-5-7782-2172-7. —
TeKcT : 3JIIeKTPOHHBIM.

10. Heopranuueckast xumusi: yueOHO-METOUYECKUN KOMIUIEKC. MeTou4YecKre yKa3aHus 1o
BBINOJIHEHUIO JJabopaTopHbIX padot : [16+] / H.A. Xputoxun, I'.M. Moxaes, A.B. Keprman,
T.T'. Illn6nesa. — Tromens : TromeHckuil rocygapcTBeHHbIN yHUBepeuTeT, 2019. — Y. 1. - 40 c. —
Pexxum moctyma: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=600320 . —
TekcT : ANeKTPOHHBIN.

11.  Heopranuueckas XuMusi: yaeOHO-METOANYECKHH KOMIUIEKC. MeToJuuecKue yKazaHus 1o
BBITIOJIHEHUIO JTabopaTopHbiX padort : [16+] / H.A. Xputoxun, .M. Moxaes, A.B. KeptmaH,
T.M. bypxanoBa. — Tromenb : TrOMEHCKMI rocynapcTBeHHbIN yHUBEepeuTeT, 2019. — Y. 2. -39 c.
— Pexxum mocryma: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=600321 .
— TeKeT : AIEKTPOHHBIN.

12.  BoctpukoBa, H.M. Xumus : yuednoe nocobue / H.M. Boctpukona, I'.A. Koporesa ;
Cubupckuii penepanbublii yauepcuteT. — KpacHospek : Cubupckuit dpenepanbHblii YHUBEPCUTET
(CDY), 2016. — 136 c. : mi., Tabx1., cxem. — Pexxum gocTymna: no noamnucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=497755 . — bu6muorp.: c. 130. — ISBN 978-
5-7638-3510-6. — TekcrT : NMEeKTPOHHBIH.

13.  KabGanos, C.B. PacuerHble 3a71auu B Kypce XMMHUU : y4eOHO-METOANYECKOe mocodue /
C.B. KaGanos ; Hayu. pen. K.b. JI3epanoBa. — Mocksa ; bepiun : lupekr-Menua, 2015. — 52 c. :
ni. — PexxuM gocryna: mo noJnmucke. —

URL: https://biblioclub.ru/index.php?page=book&id=278871 . — ISBN 978-5-4475-4578-9. —
DOI 10.23681/278871. — TekcT : 2IEKTPOHHBIN.

14. Ka6anos, C.B. I'unponus coneit : yueoHO-MeToaudeckoe nocooue / C.B. Kabanos. —
Mocksa ; bepnun : {upexr-Meaua, 2016. — 51 c. : ui., Taba. — Pexxum noctyna: mo noamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=437460 . — bubnuorp. B ku. — ISBN 978-5-
4475-7703-2. — DOI 10.23681/437460. — TekcT : 271€KTPOHHBIH.

15.  Pemu, I'. Kypc Heoprannyeckoii xumuu / I'. Pemu ; pen. A.B. HoBocenoBa. — Mockaa :
W3n-Bo uHoCTp. UT., 1963. —T. 1. — 919 c. — Pexxum nocryna: no noguucke. —
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URL: https://biblioclub.ru/index.php?page=book&id=230724 . — ISBN 978-5-4458-7346-4. —
TeKCT : 2JIEeKTPOHHBIN.

16.  KabGanos, C.B. Heopranmdeckast xumusi. BJIOKHOT aOUTypHeHTa: CIIpaBOYHOE ITOcoOue /
C.B. Kabanos. — Mocksa ; bepnun : lupext-Menua, 2016. — 63 c. : cxem., Tabn. — Pexxum
noctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=437461 . — ISBN
978-5-4475-7711-7. — DOI 10.23681/437461. — TeKCT : 3JIEKTPOHHBII.

17.  Cysopos, A.B. O6mas xumus : yueouuk / A.B. CyBopoB, A.b. Hukonbckuii. — 6-€ u3a. —
Cankr-IlerepOypr : Xumuszaat, 2020. — 624 c. : wi. — Pexxum goctyna: mo mojamnucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=599264 . — ISBN 978-5-93808-358-5. —
TeKCT : 2JIeKTPOHHBIN.

10. MaTepuabHO-TeXHHYECKHE YCJIOBUS pealn3anun 00pa3oBaTeJbHOI NPOrpaMMBbl:

HanmMeHoBaHue noMeneHUH A1 IPOBEACHUS BCeX BUIOB yueOHOI
JeATebHOCTH, IPETyCMOTPEHHON yIeOHbIM INITAHOM, B TOM YHCIIE TOMEIICHUS
JUTSL CAMOCTOSITEJIbHOHN paboTHI, ¢ yKa3aHHEM IIEPedHs] OCHOBHOIO 000y I0BaHH,
y4eOHO-HATISAAHBIX TOCOOHH M HCIIOIh3YEMOT0 IPOIPaMMHOTO 00ECTICeYEHHS

Anpec
(MecToIoIoKEeHNE)
HOMEILEHUHN IS
MIPOBEICHUS BCEX
BUIOB yueOHOU
JeSITeIbHOCTH,
IIPelyCMOTPEHHON
yueOHBIM UIaHOM (B
cily4ae peanu3anum
obpazoBaTenbHOI
pOTPaMMEI B
ceTeBoit popme
JIOTIOJTHATEEHO
YKa3bIBACTCS
HAaNMCHOBaHHE
OpTaHU3aINH, C
KOTOPOH 3aKIIF0YCH

JIOTOBOD)
VYueOHble ayTUTOPUH AJIsI POBEICHUS 3aHATHH JIEKIMOHHOTO THIIA, Poccwuiickas
CEMHHAPCKOT0 THIIA, KyPCOBOTO IIPOEKTHPOBAHUS (BBIOTHEHNUS KYPCOBBIX Deneparnust, 362025,
paboT), rPyIIOBEIX U MHAWBUAYAIBHBIX KOHCYJIBTAINH, TEKYIIIETO KOHTPOJIS U Pecry6iinka
IIPOMEKYTOUHON aTTECTALINH, a TAK)KE CAMOCTOSITEIbHOI padoThl obyuaromuxcs: | CeBepHas Ocetus —
IIPeroIaBaTeIbCKUM CTOM, CTYI, CTOJIBI U CTYJIbA AJIs 0OydJaronuxcs, kadenpa. AraHns,
O6opynoBanue: IHTepakTUBHOE MYJIbTUMEIUITHOE 000pya0BaHue (JI0CKa, ropoj Bnagukaskas,
TIPOEKTOP), IEPCOHABHBIN KOMITBIOTEP B KOMIUIEKTE C IIPOTPAMMHBIM yi. BatyTtuna,
oOecrieueHreM, BBIXOJIOM B ceTh HTEpHET U IOCTYIIOM B JIEKTPOHHYIO oM 44-46, yaeOHBIH
nHpOpManOHHO-00pa3oBaTenpHy0 cpexy COI'Y. kopmyc Ne 7,
[Mporpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016; aya. Ne 604
WInRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy
Endpoint Security; Cucrema trectupoBanus Sunrav WEB Class (beccpounoe
[10); IIporpammHOe obecniedueHne A pEAAKTHPOBAHISI XUMHIECKHUX (popMyT
Isis Draw (beccpounoe I10); KoncynbranT mitoc; CrucreMa moucka TeKCTOBBIX
3anMcTBOBaHUH «AHTUIUIaruaT.BY3»; [Iporpamma anst O9BM «bank Bonpocos
JUTst KOHTpOoJIst 3HaHMi»; Cisco Webex; MOODLE; neMoHCTpalinoOHHbBIE 1
y4eOHO-HarTIsHbIe T0co0us (BHACONPE3CHTAINS).
Y4eOHbIe ayAUTOPUH JJIs TPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA, Poccuiickas
CEMHHAPCKOT0 THIIA, TPYIIIOBHIX U MHIUBUIYAJIBHBIX KOHCYNbTAIW, Tekymero | ®@eneparus, 362025,
KOHTPOJISI M IPOMEKYTOYHOM aTTecTalny, a TAaK)Ke CaMOCTOSTEIIbHON paboThI Pecny6mmka
00y4JaromuXcs: MPernojaBaTeIbCKUA CTO, CTYJI, CTOJIBI U CTYJIbS JUIS Ceepnas Ocernst —
oOyyatomuxcs, kadenpa. AJaHus,

ObopynoBanue: MHTepakTHBHOE MYJIBTHMEAUHHOE 000PYIOBaHUE (JIOCKa,
MIPOEKTOP), IMEPCOHATBHBIN KOMITBIOTEP B KOMIUIEKTE C MIPOrPAMMHBIM
0o0ecrieyeHHEM, BBIXOJIOM B CeTh VIHTEpHET U TOCTYIIOM B JICKTPOHHYIO
nH(popManmoHHO-00pa3oBaTesbHy0 cpeny COI'Y.

ropox Brnannkaskas,

yi. BaryTtuna, nom
44-46,

y4eOHBIN KopIryc No
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Iporpammuoe obecneuenue: Windows 7 Professional; Office Standard 2016; 7,
WInRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy aya. Ne 606
Endpoint Security; Cucrema tectuposanus Sunrav WEB Class (beccpodnoe

[10); [IporpammHOe obecniedeHne A peAaKTHPOBAHIS XUMHICCKUX (PopMyIT

Isis Draw (Beccpounoe I10); KoncymnpranT miroc; CuctemMa MOUCKa TEKCTOBBIX

3anMcTBOBaHUH «AHTHIITIAruaT.BY3»; Ilporpamma mst 9BM «bank BonpocoB

Ut KoHTpous 3HaHu»; Cisco Webex; MOODLE; neMoHCTpaliioHHBIE H

y4eOHO-HaTJIsIHbIe TOCO0Ms (BUACONPE3EHTALNS).

VYueOHble ayTUTOPUH JJIsl IPOBEICHUS 3aHATHH JIEKIIMOHHOTO THUIIA, Poccwuiickas
CEeMHHApCKOro THUIIA, KypCOBOIO IPOEKTUPOBAHUSI (BBINOIHEHHS KypCOBBIX Denepanus, 362025,
paboT), TPYNIIOBEIX ¥ MHAMBUAYAJIBHBIX KOHCYJIbTAUN, TEKYIIIEro KOHTPOJIS U Pecny6Onuka
MIPOMEXKYTOYHOH aTTECTaIlH, a TAKXKE CAMOCTOSATENILHOM padoThl o0yuatomuxcs: | CeBepnast Ocerust —
NIPENoAaBaTEIbCKUI CTOJ, CTYJI, CTOJIBI M CTYJIBS JUIsl O0YYaIOIIUXCSL. Ananus,
O6opynoBanue: HTEpakTHBHOE MYJIbTUMEINITHOE 000pyI0BaHKE (JJOCKa, ropox Brnannkaskas,
MIPOEKTOP), IEPCOHAIBHBIN KOMITBIOTEP B KOMIUIEKTE C MIPOTPAMMHBIM yn. BatyTtuna,
obecrieueHreM, BEIXO/IOM B ceTh VIHTEpHET U TOCTYIIOM B JIEKTPOHHYIO oM 44-46, yaeOHbII
nHpOpMaInOHHO-00pa3oBaTenbHy0 cpexy COI'Y. kopmyc Ne 7,
IMporpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016; ayna. Ne 603
WInRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy

Endpoint Security; Cuctema tectupoBanus Sunrav WEB Class (beccpounoe

I10); ITporpamMmmMHOe obOecrieueHue A1t PEAAKTUPOBAHUS XUMUUECKHUX (HOPMYIT

Isis Draw (beccpounoe I10); Koncynsrant mitoc; CucreMa moucKa TEKCTOBBIX

3auMcTBOBaHUH «AHTHIUIarHaT.BY3»; IIporpamma amst 9BM «baHk Bompocos

Ut KOHTpoutst 3HaHui»; Cisco Webex; MOODLE; neMOHCTpaIliioHHbBIC 1

yueOHO-HATJISIHbIC TOCO0Us (BUACONPE3CHTAIINS).

Bubnnoreka, B TOM YKCIIC YUTATBHBINA 3aJ1: CTOJIBI M CTYJIbsI U 00yYarOIInuXCs, Poccuiickas
KOMIBIOTEPHI B KOMIUIEKTE — C IIPOTPaMMHBIM 00eCIieueHIeM, BEIXOAOM B ceTh | Denmeparus, 362025,
WHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAMOHHO-00pa30BaTeIbHYIO Pecny6mmka
cpeny COI'Y Cesepnas Ocetust —
IIporpammuoe obecneuenue: Windows 7 Professional; Office Standard 2016; 7- Aanus,

zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google | ropoa Biaaukaskas,
Chrome; Kasperksy Endpoint Security; Koucynpraut mwitoc; ['apant; Cisco yiL.

Webex; MOODLE. Ieperenu/Barytuna,
3BC»YHuuBepcurerckas 6ubnmmoreka ONLINE» https://biblioclub.ru nom 16/19, yuaeOubrit
3BC «Koncynprant cryaentay http://www.studentlibrary.ru kopryc Ne 6
OBC «tOpaiit» www.biblio-online.ru

OnextpoHHas 6ubnoTeka aucceprauuu u apropedeparos PI'’E(OB/] PI'b)

https://dvs.rsl.ru

OBC"YuuBepcuterckas 6udmuoreka ONLINE" _https://biblioclub.ru

OBC «Hayunast anextponHas 6ubnaunoreka eLibrary.ruy_http://elibrary.ru.

JlabopaTopus OOmIei 1 HeOpraHUIECKOH XUMHH IJIS TIPOBEICHUS 3aHATHIA Poccuiickas
CEMHHAPCKOT0 THIIA, Ta00paTOPHBIX 3aHATHH, KYpCOBOTO IPOCKTUPOBAHHUS ®enepanus, 362025,
(BBITTOJTHEHUS KYPCOBBIX PadOT), TPYNIOBBIX U MHAWBULyIbHBIX KOHCYJIbTAIINH, PecmryOunka

a TaKKe CaMOCTOSTEIBHON paboThl 00YUJArONIMXCS: MPETOAABATENbCKUH CTOJI, Cesepnas Ocernst —
CTYJI, CTOJIBI U CTYJIbs JJIsl 00y4arouuxcsi, 1ab0opaTopHbIe CTOJIbI, KJIacCHAsI AraHns,

JIOCKa.

ObopynoBaHne: MHTEPAKTUBHBIA MYJIbTUMEINIHHBIN KOMIUIEKC (TIPOEKTOp,
JI0CKa), HOYTOYK, KOJIOHKH, IEPCOHATBHBIN KOMIIBIOTEP C TIPOTPAMMHBIM
obecrieueHreM, BEIXO/IOM B CeTh VIHTEpHET U IOCTYIIOM B JIEKTPOHHYIO
nHpopMannoHHO-00pa3oBaTenbHyo cpeay COI'Y.

[porpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016;
WInRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy
Endpoint Security; Cuctema tectupopanust Sunrav WEB Class (beccpounoe
[10); ITporpamMmmHOe obecrieueHne JUIsl peAaKTUPOBAHUS XUMHUYECKAX (HOPMYJT
Isis Draw (Beccpounoe I10); KoncynsTanT mmoc; CucteMa moucka TeKCTOBBIX
3auMcTBOBaHUM «AHTUIIaruat.BY3»; IlporpamMma ninst OBM «baHk Bompocos
JUTst KOHTpOoJIst 3HaHMi»; Cisco Webex; MOODLE; neMoHCTpalimoHHbBIE 1
y4eOHO-HaTTIAgHbIe T0co0ns (BUACONPE3CHTAIINSA).

JlaGopatopHoe obopynoBanue: YueOHO-1abopaTopHbIil koMimieke "OO0rast u
HeopraHudyeckas XuMus" — 2 IIT.

[lIxad BeITSHKHON ¢ TogBoaoM Boabl [1IB HBK - 2 mt. pH-meTp-
MHJUTABOJIbTMETP «pH-150MUN»- 2 mT.

ropoj Bnaaukaskas,
yi. Barytuna, nom
44-46,
yuaeOHsIi Kopiryc Ne
71
aya. Ne 609
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pH-meTp-mummBoasT™MeTp «pH-150MAX»- 1 mt. Kanopumerp "Dkcnepr 001K"
— 1 mrr. Becol ananmutiaeckne SHINKO HT 84CE - 1 mt. KonmykTomerp
«9xcnept -002-6H» -1 mr. kad cymrmpaeiit SNOL - 1 oit.

Memanka marautHas [13-6110 ¢ mogorpesom - 1 mr. Becsr anexTponnsie EK-
300i -1 mrr. Becor maboparopusie BM5101 -1 mt. Mukpockon «brnomamy -1 .
Bomsaas 6ans — 1 mr.@otomerp portoanekrprueckuit KOK-2 — 1 mr.dotomerp
¢doroanexrpuuecknit KOK-3-01- 1 mt. Moromep N-510 crargapTHbIii — 1 mT.
Harpesarenshast rummta ES-H3040 — 1 . CeteBoii BeTpsixuBaTesb- 1 1T.
Iotenmmomerp P-307- 1 mir. Becbt «CAS»- 1 mir.

Tepmocrat TC/120 CI1VY- 1 wt. LHentpudyra OIH -3- 1 mrt.

Peectp nporpammuoro odecniedennss COI'Y na 2022 roa

Ne /i1 HaumenoBanune No noroBopa(iuiieH3ust) CrpaHa npou3BOIUTENb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
5 Windows 10 Pro for Ne 4100072800 Microsoft CIOA
" | Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CLIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft CHLIA
' Products (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
12 Cucrema TectupoBanms Sunrav | Ne468 or 03.12.2013 UIIT Poccus
"| WEB Class Cynrarymun P.T.(6eccpouno)
[Iporpammuoe obecrnieuenue 1C: | Ne CII/108 ot 29.08.2017 Poccus
13 IIpennpusarue. byxranrepckui (MakcuMyM-codT) GeccpodHo
"| Yyer. Tunosas koHpurypamus 8
ceTeBas Bepcus
CucreMa KOMITBIOTEPHOH JIunensus FSF/Debian
14.| Bepctku MikTex (CBoboHOE TIpOrpaMMHOE
oOecnedenune) (6eccpovHo)
15. | Kasperksy Endpoint Security Jl0 22.01.2024 Poccust
[Iporpammuoe obecnieuenue s | CBOOOHOE TPOrpaMMHOE CIIA
16. | peTaKTUPOBAHUS XHMHUYECCKUX obecnieuenue(0eccpouHo)
dopmyi Isis Draw
CucreMa MouckKa TeKCTOBBIX No4576-1 ot 17.01.2022 Poccus
17. | 3aumcTBOBaHUM (meiictButenen no 31.12.2022r) c
«Antumnaruar.BY3» 3A0 «Autu-Ilnarunary
18. | IIporpammuoe obecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
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[Ipennpusarue 8.3 YnpapieHnue
TOPTOBJIEH

«Maxkcumym»(6eccpodHo)

[IporpammHuoe obecreueHue NeCJI./ Ne126., 01.07.2020r. Poccus
19. 1C:3apruiara u KaJpsl «MAKCUMYM-
rOC.y4pexICHUsS
CODT» 6eCCPOUHO
20 [Iporpammuoe obecrnieueHue NeCL1/76 01.03.2017r. Poccus
| 1C:6r0mKer. «MaKCUMyM-cohT» (6ecCpoUHO)
ABTOMaTHu3upoBaHHas cucteMa | CBUIETEIBCTBO O cory
«Ymnpasnenue —Jlekanar bPCy» roCyJ1IapCTBEHHOW PErucTpaluu
21. nporpammsl aiisi 9BM
Ne2015611830 ot
06.02.2015r.(6eccpouHo)
[Iporpamma maiigs 9BM «bank Pa3pabotka COI'Y cory
BOTIPOCOB ISl KOHTPOJIS CBUIETEBCTBO O
29 3HaHUN» rOCy/IapCTBEHHON PETUCTpallun
' nporpammsl aiisi 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
23. | Koncynprant+ Poccus
ITnansr Ne8867, ot 14.01.2022r. Poccus
24. (14.01.2022r. no 13.01.2023r.)
000 JIMMHNC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccust
25. N,A.Cepreesuu
Tex.mox. 07.04.2022
26. | «["amakTuka» ot 14.03.2022r (npumepHas nata) | Poccus
27.| BricsCAD Bricys NV, 10 03.11.2021r Benbrus
Cisco Webex - Cucrema | OO0O Aiicrek morosop Ne J[67-2021 | CIIIA
28. | npoBenenns BeGHHADOR., ot 03.08.2021 - 03.08.2022r
DIRECTUM RX — Cucrema | OOO I'anaktuka UT moroBop Ne Poccus
59, | MEKTPOHHOIO 120320/JV/A ot
JIOKYMEHT0060pOTA 14.03.2022(ipumepHast 1ata)
Yenyru cBs3u (moctyn k cetu | OOO Ankom Ne AL-0044 or Poccus
30. | pureprer) 01.02.2022r -31.12.2022r
31. | AutoCAD CIIA
39 MOODLE BecmatHoe poccuiickoe CIIIA (6ecriatHoe
' POCCHIICKOE)
33.| VEEAM IBeiinapus
«T"anaxkTtuka PY3» JIunensus 6eccpodHas Poccus
34. Tex.conpoBoXICHUE OT
14.03.2022 r
JInunblii kabuner abutypuenTa | JluneHsus Geccpodnast Poccus
35. Tex.conpoBOXKIEHUE OT
14.03.2022 r
JInuHbIi KaOUHET JIuuensus 6eccpouHas Poccus
36. | CTyZAeHTa/COTpYIHUKA Tex.conmpoBoXxaeHNE OT
14.03.2022 r
37. | DnexTpoHHas 6ubIHOTEKA https://dvs.rsl.ru Poccust
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JiCCepTaIlu U aBTOpedepaToB

TpeOyeTtcst peructparus B

PT'b(DB/] PI'B) o6ubmmoreke COI'Y

OBbC"YHuUBepCUTETCKAS https://biblioclub.ru Poccus
38, ouobmmorexa ONLINE" TpeOyercs perucTpanus

ouobmmorexke COI'Y

OBC «Hayunas oanextponHas | http://elibrary.ru. Poccus

oubmmoreka eLibrary.ru» TpeOyercs perucTparms
39. oubmmoreke COI'Y

YuuBepcaibHast 6a3 JaHHBIX https://dlib.eastview.com CIIA
40. | East View

OBC «Koncynprant cryaerra» | http://www.studentlibrary.ru Poccust

CryneHueckas 3JICKTPOHHAs TpeOyercs perucTpanms

OubIMoTeKa 1Mo MeIUIMHCKOMY | 6ubamoreke COT'Y
41. | u papmaneBTHIECKOMY

00pa30BaHMIO, a TAKXKE I10

€CTECTBCHHBIM M TOYHBIM

HayKaM B IIEJIOM.

3BbC «Opaiit» - www.biblio-online.ru Poccust

oOpa3oBarelbHas cpena, Tpebyercs perucTpanus

BKJIIOYAIOIIAs BUPTYaJIbHBIN oubmmnorexe COI'Y

YUTAJIbHBIN 371 YIeOHUKOB U
42 | y4€OHBIX TIOCOOMH OT aBTOPOB

13 BeAylnux By30B Poccuu no

BCEM HAIpPaBICHUSIM U

CHEIHAIBHOCTSIM
43, | KOII (nomeH Ha stHIEeKce) OecriaTHOE Poccus
44. | Pycl'apn OecruiaTHoe Poccus
45, ViPNet Poccus
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