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1. Crpykrypa u 001Iasi TPYA0EMKOCTb M CHHILIHHBI

OO01mas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 16 3a4eTHBIX eIUHUIL U 576 aKaJeMUYeCKHX 4acoB.

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 2

dopma KOHTPOJIS
3K3aMeH 72
3a4er
O011ee KOITMYECTBO YaCOB 576

2. ean ocBoeHMs JUCITUIIJIMHBI

[emamu u3ydeHHs] Kypca HEOPraHMYEeCKOW XHUMHM B COOTBEeTCTBUH ¢ DenepanbHbIM
roCy/IapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM [0 HAMPABICHHIO MOJITOTOBKU (CHEIHATIbHOCTH)
04.03.01 Xumust u YpOBHIO BBICHIET0 O00pa3oBaHMA OaKalaBpHaT, YTBEPKICHHOMY NPUKAa30M
MunoOpnayku Poccun ot 17 utons 2017 roga Ne 671, sSBisitoTCS: AaTh CTYIEHTY 3HaHHS OCHOB OOIIMX
3aKOHOB XHMHH W CBOHCTB DJIEMEHTOB, KOTOpBIC CIyXaT TIOJArOTOBKE CTYyACHTa K Oymyiien
npodeccHoHaNbHOM JIEATENBHOCTH B 00NACTSIX HAyYHO-HCCIENOBATENbCKOW, TEXHOJIOTUYECKON U
MeIarOru4eCcKom.

3amavya kypca — (opMHpOBaHHE TBOPUECKH PabOTAIOMIMX CHEIHATUCTOB C Pa3BUTHIM HAYYHBIM
MBIIIJIEHHEM, 00J1a/1al0IUX HEOOXO0AMMBIM 3aIlacoM 3HaHHUM B 00s1acTH 00IIel U HEOpraHUYECKON XUMUH,
CIOCOOHBIX HCIOIB30BaTh TEOPETHUECKHUE 3HAHMS MPU PEHICHUH MPAKTUYECKUX 3a7ad, MPOSIBISAS MpU
3TOM CaMOCTOSITEIbHOCTh, WHUIIMATHUBY, a TakK)K€ B HEOOXOJUMBIX CIydasX — YMEHHE Y4acCTBOBATh B
MPUHATHH KOJUIEKTUBHBIX PEIICHUH, BRIOUpast Hanbosee ONTUMANIbHbBIE U3 HUX.

N3yuenne naHHOW AMCHMIUIMHBI CIIYXHUT MOATOTOBKOM CTyJIEHTa K Oyayied mpodecCuoHaIbHON

NeSITeNbHOCTM B 00NacTAX —  HAy4HO-UCCIIEAOBATENbCKOM M NENaroruyeckod  COrjacHo
npodeccnoHalIbHBIM CTaHAapTaM:
1. IIpodeccnonanbubiii crangapr «llemaror (megarormdveckasi AesiTeJbHOCTH B cdepe

AOLIKOJIbHOI0, HA4YaJbHOI0 001Iero, OCHOBHOIO 001Iero, cpegHero oomero ooOpa3oBaHUA)
(BocnuTaTENIB, YYUTENb)», YTBEP)KIEHHBIM NMpHKa3oM MMHHCTEpPCTBA TpyJa M COLMAIBHOM 3aIUTHI
Poccuiickoit denepanunu ot 18 oxTsabpsa 2013 r. Ne 544n (3apeructpupoBaH MHUHHCTEPCTBOM IOCTULIUU
Poccuiickoit ®enepanuu 6 nexadps 2013 r., peructparuonnsiii Ne 30550), ¢ n3MeHEHUSIMHU, BHECEHHBIMU
npukazaMu MuHUCTEpCTBa Tpyda U colnaibHOU 3amuThl Poccuiickoit @enepaunn ot 25 nexabdps 2014 r.
Ne 11151 (3apeructpupoBan MunucrepcTBoM toctunmu Poccuiickoit @enepanuu 19 ¢espans 2015 r.,
peructpauronHelii Ne 36091) u ot 5 aBrycra 2016 1. Ne 422H (3apeructpupoBaH MUHHCTEPCTBOM
toctunuu Poccuniickoit @enepannu 23 aBrycra 2016 1., perucrpanuonssiii Ne 43326).

2. 01.004. IIpodeccuonanbubiii crangapt «Ilexaror mpogeccmoHaaIbHOro 00y4eHwHs,
npoecCHOHAILHOIO 00pa30BaHUsI W JONOJHUTEIbHOr0 MNPO(ecCHOHAJBLHOIO 00pa30BaHUI»
YTBEpKJIEH MNpHKa3oM MuHHCTEpCTBA Tpylda M COLMANbHOW 3ammThl Poccuiickor ®Penepanuu Ot
08.09.2015 Ne 608H (3apeructpupoBaH MuHUCTepCcTBOM rocTHIMM Poccuiickoit ®denepanuu ot 24
ceHTs10ps 2015 1. Ne 38998).

3. 40.011. ITpodeccuonaabHbIi cTaHAAPT «CHEeNHMAJNCT 10 HAYYHO-HCCJIeA0BATENbCKUM
U ONBITHO-KOHCTPYKTOPCKHUM pa3pad0TKamM» yTBEpXKACH INpHKa3oM MuHHCTepcTBa TpyAa U
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connaiibHONW 3ammThl Poccuiickoit ®deneparun ot 4 mapra 2014 1. Ne 121H (3apeructpupoBaH
MunucrepctBoM roctuuuu Poceuiickoit @enepanuu 21 mapra 2014 r., peructpanuonssiii Ne 31692).

3. Mecto aucuunjunbl B cTpykrype OIIOII 6akanaBpuara

Hucnunuaa "Heopranudeckas XuMus" 0OTHOCUTCS K qucuuruinHaM biioka 1 o0s3aTenbHOM YacTH
b1.0.08.

B yueOHbBIX MIaHAaX YHHUBEPCUTETOB KypC HEOPraHMYECKON XUMHUHU OTKPHIBAET CUCTEMATHUECKOE
xumuueckoe oopazoBanue. OH siBisieTcs: 0a30BbIM I M3Y4eHUs Bcex xumuueckux nucuurumma OTIOIL.
Kypc HeopraHmyeckoyl XUMHUHM JOJDKEH ITO3HAKOMWTH CTYJAEHTAa C BHYTPEHHEH JIOTMKOM XUMHUYECKOHN
HayKH, (aKTUYECKUM MaTepuaIoM M0 XUMHUH 3JIEMEHTOB U TEHJCHIMSIMH B U3BMEHEHUU CBOMCTB IIPOCTHIX
BEILIECTB U COCAMHEHUN HJIEMEHTOB MO rpynnaM u nepuoaaMm. CTyIEHT JOJIKEH OCBOUTH OCHOBHBIE
3aKOHOMEPHOCTH, OIpPEACIISIONIME CBOMCTBA M IPEBpAlICHUS BEUIECTB, M HA 3TOM OCHOBE H3YyYUTh
(dakTHYeCKUi MaTepuad 1O XUMHUH D3JIeMEHTOB. VIMEHHO TOATOMY KypC HEOPraHUYEeCKOW XUMHH
BKJIIOYAET OOLIMPHOE TEOPETHUECKOE BBEJIEHUE, B KOTOPOM B MEPBOM MPUOIMKEHUU PacCMAaTPUBAIOTCS
OCHOBHBIE€ COBPEMEHHBIE OOIIEXUMUYECKUE BO33PEHMUSI, TEOPHH, 3aKOHBI.

Jns wuszydenuss npucuuiuinebl "Heopranmdeckas xumusg" HEOOXOJUMBI 3HAHUSA, YMEHHS H
KOMIIETCHIIMH, MOJYyYeHHbIE OOYyYaroUMMUCS B Kypce€ XHMHUM 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 AucuuIinHbl (Y /) cTyaeHT AomkeH

3HaTh:

1) B pamkax MIKOJbHOM MPOrpaMMbl OCHOBbI XHMHYECKOW HAayKH Kak OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHMS, XUMUYECKUX MPEBPALICHUN HEOPTraHWYECKUX M OPraHUYECKHX BEHIECTB KaK OCHOBBI
MHOTHUX SIBJICHHI >KUBOI M HEKUBOI MPUPOJBI; YIIyOnIeHHe MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE
MHUPA;

Ymern:

1) camMoCTOSATENHFHO OMPENENsATh IEJIM CBOETO OOy4YeHHUs, CTaBUTh M (HOPMYITUPOBATH ISl ceOst
HOBBIC 3a/lauyd B y4yeOe W TMO3HABATENbHON MAEATEeIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHl CBOEH
MMO03HABATEILHOM JESITEIIFHOCTH,

2) caMOCTOSITENbHO IUIAHUPOBAaTh MYTH JOCTIDKCHUS IIeNie, B TOM YHUCIE albTepHATHUBHBIE,
OCO3HaHHO BBIOMpaTh HanboJee 3G(HEeKTUBHBIE CIOCOOBI PEIICHHS yUeOHBIX U MTO3HABATEIIbHBIX 337124,

3) ompenensaTh MOHATHS, CO3/IaBaTh OOOOIICHHs, yCTaHABIMBATh AHAJIOTHH, KJIaCCU(UIIMPOBATS,
CaMOCTOSATENIbHO BBHIOMPATh OCHOBAHUS W KPHUTEPUU JUISl KIACCU(UKAIMU, YCTAaHABJIMBATH MPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYKJEHUE, YMO3aKIoueHue (MHAYKTUBHOE, I€TIYKTUBHOE
Y TI0 aHAJIOTHH) U JIeTaTh BBIBOIBI;

4) COOTHOCHUTH CBOU JICHCTBUS C MJIAHHUPYEMBIMU Pe3yIbTaTaMH, OCYIIECTBISATh KOHTPOIb CBOEH
NESATETLHOCTH B TIPOLIECCE JOCTIDKCHHS pe3yabTara, OMPENeIsaTh CHOCOObI JEUCTBHH B pamMKax
MPENJIOKEHHBIX YCIOBUM M TpeOOBaHMU, KOPPEKTUPOBATh CBOM JEHCTBHS B COOTBETCTBUU C
W3MEHSIONIENCS CUTYallUEeH;

5) omeHMBaTh MPABUIBHOCTH BBHIMOTHEHHs] Y4eOHOU 3amaud, COOCTBEHHBIE BO3MOXKHOCTU €€
perieHus;

6) opraHu30BBIBaTH Y4eOHOE COTPYAHHYECTBO M COBMECTHYIO MACSITENBHOCTh C YYHUTENEM U
CBEPCTHUKAMH; palboTaTh WHAWBUIAYaJbHO M B TPYIIeE: HAXOAUTh OOIee pelieHne W pa3periarh
KOH(MIUKTHI HA OCHOBE COTJIACOBAHUS MMO3UIIUN U yueTa UHTEPecoB; (OPMYyIUPOBATh, ApTYMEHTHUPOBAThH U
OTCTaWBaTh CBOE MHEHUE;

7) yCTaHaBIMBATh CBS3M MEXAY peaTbHO HAOIIOJAeMBIMU XUMUYECKUMHU SIBICHUSMU U
MporeccaMy, MPOUCXOANIUMA B MHUKPOMHUPE, OOBICHATh TPUYHMHBI MHOTOOOpa3usi BEIIECTB,
3aBUCUMOCTh MX CBOWCTB OT COCTaBa M CTPOEHUS, a TAKXKE 3aBUCHUMOCTb MPUMEHEHHUS BEUIECTB OT UX
CBOWCTB;

8) wucnonp3oBaTh WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH, AKTHUBHO TMOJB30BaTHCS
CJIOBAPSAMH U IPYTUMHU ITOMCKOBBIMU CHCTEMAaMU;



9) 0CO3HAaHHO MCIIOJIL30BaTh PEYEBHIE CPEJCTBA B COOTBETCTBHU C 3a7aueil KOMMYHHMKAaLMM JJIs
BBIPQ)XEHUS CBOMX YYBCTB, MBICTICH U OTPEOHOCTE; IUTAHUPOBAHMS U PETYJIALUU CBOCH eATENbHOCTH;

10) co3naBaTh, NPUMEHATH U IPEOOPA30BHIBATh 3HAKK U CHMBOJIbI, MOJICJIA U CXEMBI JUIsl pEIIEHUs
y4eOHBIX M MMO3HABATENbHBIX 33/a4;

Baanern:

1) ocHOBaMHM XUMHYECKOH IPaMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATH U OOBEKTUBHO OIICHUBATh
KU3HEHHbIE CHUTYallUH, CBSI3aHHbIE C XMMHEH, HaBbIKaMU O€30IaCHOTO OOpallleHHsl C BEIIECTBaMH,
HCIIOJIB3YEMBIMU B IIOBCEJHEBHOM JKM3HU; YMEHHUEM AHAJIMU3UPOBATH U IUIAHUPOBATH 3KOJIOIMYECKHU
0e301macHoOe MOBEICHHUE B LIEJIAX COXPAHEHUS 370POBbS U OKPY>KAIOLIEH Cpe/ibl;

2) NpeACTaBICHUSAMHU O 3HAYCHUM XMMHMUYECKOW HAyKU B PELIEHUH COBPEMEHHBIX 3KOJIOTMYECKHX
po6JIeM, B TOM YKCIIE B IPEAOTBPALICHUN TEXHOTCHHBIX M SKOJIOTHYECKUX KaTacTpod;

3) KOJIOTMYECKUM MBIIIJIEHUEM, YMEHHEM IPUMEHSTh €r0 B II03HABAaTEJIbHOM, KOMMYHUKaTUBHOM,
COLIMAJIEHOW MPAKTUKE U MPO(HECCHOHAIBHOW OPUCHTAINH.

4) ocCHOBaMHU CaMOKOHTPOJI, CAMOOLICHKH, IPUHATHS PELICHUH M OCYILECTBIIEHHS OCO3HAHHOI'O
BbIOOpa B y4eOHOH ¥ IMO3HABATEIBHON eI TETLHOCTH;

5) mNepBOHAYATIBHBIMU  CHUCTEMAaTU3UPOBAHHBIMH  IPEJICTABICHUSAMM O  BEIIECTBaX, MX
IIPEBPALICHUAX U IPAKTHYECKOM IPUMEHEHUH, INOHATHWHBIM allaparoM M CUMBOJIMYECKUM SI3BIKOM
XUMMUY;

6) YCTHOU U MUCbMEHHOU PEYbI0, MOHOJIOTUYECKOW KOHTEKCTHOM PEYbIO.

4. TpeGoBaHus K pe3yJibTaTaM 0CBOEHUS JUCHHUILIMHBI (KOMIIETeHIINH 00y4alomerocs,
(¢opmupyembie B pe3ysibTaTe 0CBOCHHS JUCHUNIMHBI (MOIYJIs1)

M3ydeHne Kypca HEOPraHHYECKON XUMUU MpeAroiaaraeT GopMUPOBaHUE Y CTYACHTA CIICIYIOIINX
KOMITETECHIIUH:

K yHuBepcajIbHbIM KOMIIETEHIIUSIM OTHOCHUTCS.

YK-1. CnocobeH ocyuiecTBIATh IMOUCK, KPUTHUECKUW aHalM3 U CHUHTE3 HH(OpMalU{, TPUMEHATH
CUCTEMHBIN MOJXO [UIsl PEIIECHUS TOCTABJIEHHBIX 3a7a4;

YK-1.1.Ananuzupyer 3a1auy, BbIIENsAs €€ 6a30Bble COCTABISIOLINE;

YK-1.2. Onpenensiet, MHTEPIPETUPYET U PaHKHUPYeT UH(DOpMAIHIO, TpeOyeMYIO /Ui peLIeHUs
MMOCTaBJICHHOM 337349,

YK-1.3. OcymecTBiser NOMCK MHPOPMALIUK [T peLIeHNs OCTaBIEHHON 3aa4y 110 pa3IMYHbIM TUIIAM
3aIpOCOB,;

YK-1.4. Ilpu o6paboTke nHGOpMauK OTandaeT (GakThl OT MHEHHM, HHTEpIPETaLUi, OLICHOK,
(dbopMupyeT COOCTBEHHbIE MHEHUS U CY)KJIEHUS, apIYMEHTUPYET CBOU BBIBOJIbI U TOUKY 3PEHHUSI, B TOM
qucie ¢ pUMeHeHneM (Gpuiocopckoro NOHATHIHOTO anmnapaTa;

YK-1.5. PaccmaTpuBaer u npezsiaraeT BO3MOXKHbIE BApUAHThI PEIIeHUs TOCTaBICHHOMN 3a/1a4uM, OLeHUBas
UX JOCTOMHCTBA U HEJJOCTATKU;

YK-2. CriocobeH ompenensaTh Kpyr 3ajJad B paMKax ITOCTABJICHHOW IIEIM W BBIOUPATH ONTHMAJLHBIC
CMOCOOBl MX pELIeHHs, HCXOAS M3 JCUCTBYIOIIUMX MPABOBBIX HOPM, HMEIOIIUXCS PECypcoB U
OTpaHUYECHUN;

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

YK-2.2. Ilpeanaraet crocoObl pemieH st TOCTABICHHBIX 331a4 U 0XKHIaeMble Pe3yJIbTaThl; OI[CHUBAET
MPEUI0KEHHBIE CTIOCOOBI C TOYKU 3PEHUsI COOTBETCTBHS LIEIH MTPOEKTa;

YK-2.3.Ilnanupyer peainu3anuro 3a1a9 B 30He CBOCH OTBETCTBEHHOCTH C YU4ETOM MMEIOIIUXCS PECYpPCOB U
OTrpaHUUYEHUH, IEHCTBYIOINX PABOBBIX HOPM

YK-2.4 BoinonHsieT 3a/1a49¥ B 30HE CBOCH OTBETCTBEHHOCTH B COOTBETCTBHH C 3aIITAHUPOBAHHBIMH
pe3yabTaTaMi U TOYKaMH KOHTPOJIS, P HEOOXOAMMOCTH KOPPEKTUPYET CIIOCOObI peIleH s 3a/1a4;
YK-2.5. IlpencraBnsier pe3yapTaThl NPOEKTa, IMpeJUlaracT BO3MOKHOCTHM HUX MCIIOJIb30BaHUSA W/WIH
COBEpIICHCTBOBAHUS;



YK-4. CrniocoOeH OCYIIECTBIATh JEIOBYI0O KOMMYHHMKAIIMIO B YCTHOM M THChMEHHOW ¢opmax Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepanuu u ”HOCTpaHHOM(BIX) SI3bIKE(aX);

YK-4.1. BeiGupaer cTuiib OOIIEHHS Ha PYCCKOM  SI3bIKE B 3aBUCUMOCTH OT L[EJIU U YCIOBHIA
MapTHEPCTBA; aAaNTUPYET PeUb, CTUIIb OOIIEHHUS U S3BIK )KECTOB K CUTYallUsIM B3aUMO,ICHCTBUS;

YK-4.2. Bener AenoByi0 MEPENUCcKy Ha PYCCKOM  SI3BIKE C yYETOM OCOOCHHOCTEH CTUIIUCTHKU
oUIHATBEHBIX U HEO(PUITUATBHBIX MTUCEM;

YK-4.3. Bener aenoByto nepenucKy Ha MHOCTPAHHOM SI3bIKE C Y4E€TOM OCOOCHHOCTEH CTUIIMCTHKU
O(UIHATBEHBIX TTHCEM U COLMOKYIBTYPHBIX PA3IUYHA;

YK-4.4. BoinonHsgeT Ais IMYHBIX 1efied epeBo ohuIuaNnbHbIX U TPO(HEeCCHOHATBHBIX TEKCTOB C
MHOCTPAHHOTO S3bIKa Ha PYCCKUMN, C PyCCKOTO sI3bIKa HA MHOCTPAHHBIN;

YK-4.5. IlyOauuHO BBICTYIIAaeT Ha PYCCKOM SI3bIKE, CTPOHUT CBOE BBICTYILICHHE C YIETOM ayTUTOPUU U
LIEJTH OOIICHHS;

YK-4.6. YCcTHO TUpeICTaBisIeT pe3yNbTaThl CBOCU JEATEIBHOCTH HA  WHOCTPAHHOM SI3BIKE, MOKET
MOJJIEPKaTh Pa3roOBOP B XOJI€ UX OOCYKIACHHUS,

YK-6. CnocobGen ympaBisiTb CBOMM BPEMEHEM, BBICTPAaWBaTh W PEATU30BBIBATH TPACKTOPHIO
caMOpa3BUTHUS HA OCHOBE MPUHIIUIIOB 00pa30BaHUs B TEUCHUE BCEH KU3HU;

YK-6.1. Vicrionb3yet HHCTPYMEHTBI M METOBI YIIPABJICHHS BPEMEHEM TPHU BHIMIOTHECHHH KOHKPETHBIX
3a/1a4, MPOEKTOB, IPU JOCTUKEHHUH MTOCTABICHHBIX IIEJICH;

YK-6.2. Onpenensier npuopuTeThl COOCTBEHHOH IEATEIBHOCTH, JUYHOCTHOTO Pa3BUTHS U
npoeccnoHaNbHOTO POCTa;

YK-6.3. OuenuBaer TpeGOBaHUS pPhIHKA TPY/AA U MPEATI0KECHUS 00pa30BaTEIbHBIX YCIYT JUIS
BBICTPAaWBaHUs TPAEKTOPHH COOCTBEHHOTO MPOPECCHOHATBHOIO POCTA;

YK-6.4. Ctpout npodeccHOHAIBHYIO Kaphepy U OMPEASIsSeT CTPATETHIO MPO(HEeCCHOHATLHOTO PAa3BUTHSI,
YK-8: CnocobeH co3aBaTh U MOJJIEPKUBATH O€30MacHbIE YCIOBUS >KM3HEACSITEIbHOCTH, B TOM YHCIIE
IIPY BOBHUKHOBEHUU YPE3BbIYANHBIX CUTYALIUH;

YK-8.1. Ananusupyet GakTopsl BpeJHOTO BIUSHUS SJIEMEHTOB Cpe/bl OOUTaHUS (TEXHUYECKUX CPEACTB,
TEXHOJIOTUYECKHX IPOLECCOB, MaTepUaioB, 3JaHUH M COOPYKEHUH, NPUPOIAHBIX M COIMAIBHBIX
SIBJICHUM );

YK-8.2. Unentuduuupyer onacHsie U BpeaHble (PaKTOPhl B paMKax OCYIIECTBIISIEMOH e TeIbHOCTH,;
YK-8.3. BousaBisier npoOnembl, CBI3aHHBIE ¢ HAPYIICHUSIMH TEXHUKH O€30MacHOCTH Ha pabodyeMm mecrte,
MpeiaraeT MEPOMPHUSATHAX MO MPETOTBPAIICHUIO YPE3BbIUYAHHBIX CUTYAIUH;

YK-8.4. PazbsicHsieT mpaBuiia MOBEJACHUS NP BO3HUKHOBEHHH YPE3BBIYANHBIX CUTYallUi TMPUPOTHOTO U
TEXHOTE€HHOI'O IPOUCXOXKJEHHUS; OKAa3bIBACT IEPBYIO IOMOILb, OINMCHIBAET CIOCOOBI ydacTHus B
BOCCTAHOBUTEJIbHBIX MEPOPUSITHSIX.

K o0menpogeccuoHaIbHBIM KOMIIETEHIIUAM OTHOCSATCS:

OIIK-1. CnocoOeH aHanmu3upoBaTb W HHTEPIPETHPOBATh PE3YJbTAaThl XUMHYECKHX HKCIEPUMEHTOB,
HaOII0IEHUH 1 U3MEpPEHUH.

OIIK-1.1. CucremaTu3upyeT W aHATU3UPYET PE3yNbTaThl XMMHUYECKHUX SKCIIEPUMEHTOB, HAOIIO/IEHUH,
U3MEpPEHUH, a TAKXKE Pe3yJIbTaThl paCUETOB CBOMCTB BELECTB U MATEPHAJIOB.

OIIK-1.2. Tlpeaymaraer WHTEPIPETAIMIO PE3YJIBTATOB COOCTBCHHBIX JSKCIICPUMEHTOB W PACUCTHO-
TEOPETUYECKUX PA0OOT C HCIOJIb30BAHHEM TEOPETUYECKHX OCHOB TPAJMIIMOHHBIX M HOBBIX Pa3/IelioB
XUMHH.

OIIK-1.3. ®opmynupyeT 3aKIIOUYEHHUS W BBIBOJBI IO pe3yiabTaTaM aHAIW3a JIMTEPaTYPHBIX JAHHBIX,
COOCTBEHHBIX IKCIEPUMEHTAIBHBIX U PACYUETHO-TEOPETHUECKUX Pa0OT XMMHUECKON HApaBICHHOCTH.
OIIK-2. Cioco0GeH NMpOBOAUTE C COOIIOACHUEM HOPM TEXHUKU 0€30MAaCHOCTH XUMHUYECKUH SKCIIEPUMEHT,
BKJIIOYasi CHHTE3, aHAJIW3, U3y4YE€HUE CTPYKTYpPhl M CBOICTB BELIECTB U MaTepUalOB, HCCIEIOBaHUE
IIPOLIECCOB C UX YYACTHUEM.

OIIK-2.1. PaboTaeT ¢ XUMUYECKUMU BEIIECTBAMH C COOTFOICHHEM HOPM TEXHUKH 0€30TIaCHOCTH.
OIIK-2.2. ITpoBOAUT CUHTE3 BEIECTB M MATEPUAIOB PAa3HON MPUPOALI C MCIOIb30BAaHUEM HUMEIOIIUXCS
METOJMK.

OIIK-2.3. IIpoBOIUT CTaHAAPTHHIC OIEPALUH JAJS ONpPENEeIeHUsT XMMUYECKOro M (ha3oBOro cocrasa
BEIIECTB U MaTEpUaAJIOB Ha UX OCHOBE.



OIIK-2.4. TIpoBoauT WCCIEIOBAaHUS CBOWCTB BEIIECTB M MAaTEPUAJIOB C HCIIOJIB30BAHUEM CEPUHHOTO
HAy4YHOTO 000PYyIOBaHMUS.

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

OIIK-3.1. IlpumMeHseT TEOPETUUECKHE U MOIYIMIUPUUECKUE MOJENIU MPHU PEeUICHUH 33Jad XUMHUECKON
HaIPaBJIEHHOCTH.

OIIK-3.2. Vcnonb3yeT CTaHIApTHOE MPOTPaMMHOE OOECIICUCHHME MPU PEHICHUH 33Ja4 XHUMHYECKOM
HaIPaBJIEHHOCTH.

OIIK-5. CnocobeH HCcmonb30BaTh CYHIECTBYIONIME MPOTrPAMMHBIE TPOAYKTHI U MH(pOpMaLMOHHBIE 0a3bl
JNaHHBIX JJI1 pelIeHHs 3aJad Mpo(eccHOHANbHON AESITENbHOCTH C YYETOM OCHOBHBIX TpeOOBaHUMN
MH(POPMALIMOHHOHN 0€30MaCHOCTH.

OIIK-5.1. Ucnonw3yet coBpemennsbie |T-TrexHomorun npu coope, aHanuse, oOpabOTKe U MpeACTaBICHUN
nHGOPMAIMN XUMUYECKOTO MPO(UIIS

OIIK-5.2. Cobmronaer HOpMBbI HH(POPMAITMOHHOM 0€30MMacHOCTH B MPOGECCHOHATBHON IEATEIbHOCTH
OIIK-6. Cnoco0OeH mpeacTaBiATh pe3yibTaThl CBOEH pabOTHl B yCTHOW W MHUCBMEHHOW (opme B
COOTBETCTBUH C HOPMaMU U TPaBUIIAMU, IPUHATHIMU B IPO(ECCHOHATHLHOM COOOIIECTBE.

OIIK-6.1. TIpeacrapinseT pe3yabTaThl padOTHI B BUJIE OTUETA 110 CTAHIAPTHON (hOpME Ha PYCCKOM SI3BIKE
OIIK-6-2. [IlpeacraBnser uWHGOPMALKUIO XUMHUYECKOTO COAEpXKAHHS C y4eToM TpeOoBaHUi
oubnmorpaduyeckoit KyabTyphl.

OIIK-6.3. IIpencrasmsier pe3ynbTaThl padOTHI B BIE T€3UCOB JI0KJIa/la HA PyCCKOM U aHTIUICKOM SI3bIKE
B COOTBETCTBUHU C HOPMAMH U MPABWIAMH, IPUHATHIMU B XUMUYECKOM COOOIIIECTRBE.

OIIK-6.4. T'0TOBUT Mpe3eHTaUIO IO TeMe padOThI U MPEACTABISAET €€ HA PYCCKOM U aHTJIMHCKOM SI3bIKaX.

OOmuM CpelcTBOM KOHTPOJIS SIBJISIETCS BBEJCHHAasT B YHUBEPCHUTETE OalllIbHO-PEHTHHIOBas
CHCTEeMa OIICHKH yCIIEBAEMOCTH CTY/AEHTOB CIICIIMAINTETA U HAllpaBJIeHUH OakamaBpuara.

B pe3ynbrare ocBO€HUS AUCHUIIIIMHBI 00 yYaIOLIUICS T0JKEH:

B kaTeropun "YHuBepcaJbHble KOMIIETEHIIUH BbIITYCKHUKOB"'

YK-1

3HaTh: METOAbl KPUTHUYECKOIO aHalu3a M OLIEHKHM COBPEMEHHBIX HAay4HbBIX JOCTHIKEHMH; METObI
KPUTHUYECKOTIO aHAJIN3a; OCHOBHBIE IIPUHIUIIBI KPUTUYECKOTO aHAJIN3A.

YMerb: nony4yarh HOBbIE 3HAHUS Ha OCHOBE aHAlIM3a, CUHTE3a M JIp.; coOOMpaTh JaHHBIE MO CIO0XHBIM
Hay4YHBIM IpoOIeMaM, OTHOCAIIMMCS K TPOpEecCHOHATBHON 001aCTH; OCYIIECTBIATH MOUCK MH(OpMaIK
U PEIICHUI Ha OCHOBE ACHCTBUM, DKCIIEPUMEHTA U OIIBITA.

Buaners: uccnenoBaHueM MNpoOieMbl NPOPECCHOHATBHON JAEATENIBHOCTH C TNPUMEHEHUEM aHalln3a;
CHUHTE3a U JPYTUX METOJOB HHTEJUIEKTYalbHOW NESTEIbHOCTH; BBISIBICHHEM HAy4YHBIX MpoOJIeM H
HCIIOJIb30BAHNEM a/IEKBAaTHBIX METOJIOB JJIS UX PEUICHMS; IEMOHCTPUPOBAHUEM OLIEHOUHBIX CYX/IECHUH B
pelieHny mpoOIeMHBIX TPO(ECCHOHATIBHBIX CUTYaIUH.

YK-2
3HaTh: METOABI NPEACTABIECHUS U OMMCAHUS PE3YIbTATOB IPOEKTHOMN NEATEIBHOCTH; METO/Ibl, KpUTEPUN
U TapaMeTpbl OLIEHKH pe3yJlbTaTOB BBHINOJHEHUS IMIPOEKTa; MPHUHLMIIBI, METOAbl M TpeOOBaHUA,
NpeabsBIIsieMbIE K IIPOEKTHOI padoTe.
YMerb: 00OCHOBBIBATH MPAKTHUYECKYI0O W TEOPETUYECKYIO 3HAYMMOCTH IIOJIyYEHHBIX pe3yJbTaTOB;
IIPOBEPATh W AHAIM3UPOBATh IPOEKTHYIO JOKYMEHTAIMIO; IMPOTHO3MPOBATh PA3BUTUE IIPOLECCOB B
MIPOEKTHOM NpodeccroHanbHON 0071aCTH; BBIABUTaTh MHHOBAIIMOHHBIE UEH U HECTaHIaPTHbBIE MOIXOAbI K
UX pealu3aluyd B LEISIX pean3allii IPOEKTa; aHAJIW3MPOBaThb IMPOEKTHYIO JOKYMEHTAIMIO;
paccuuThIBaTh Kaue€CTBEHHBIE U KOJTMYECTBEHHBIE PE3YJIbTaThl, CDOKHU BBIMOJIHEHUS TPOEKTHON pabOTHI.
Buasers: ynpaBieHHEM NMPOEKTaMH B 00JAacTH, COOTBETCTBYIOIIEH NMPO(ECCHOHANBHON NesTeIbHOCTH;
pacrmpeiefieHeM 3aIaHii B TTOOYXJICHUEM APYTHX K JOCTHXKCHHIO IICJICH; YIpaBJICHHEM pa3padOoTKOH
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TEXHUYECKOro 3aJaHusi MPOEKTa, YIPaBIEHUWEM peanu3aluu MNpoQUiIbHOM MNPOEKTHOM paboThI;
yIpaBJIeHUEM IIpolecca OOCYXKACHUS U JOpaOOTKM MPOEKTa; ydyacTHEeM B pa3paboTKe TEXHUYECKOTO
3aJlaHus IPOEKTa, pa3pabOTKOM MporpaMmbl peaan3aluy IpoeKTa B IpodecCHOHATbHOM.

YK-4

3HaTh: KOMIIBIOTEPHBIE TEXHOJOTUM W HWHPOPMALMOHHYIO HWHQPPACTPYKTYpY B OpraHHM3allHy;
KOMMYHHUKAIMM B NMPO(EeCCHOHAIBHOW 3THKE; (aKTOpbl YIy4IICHHs KOMMYHUKALMM B OpraHU3alH,
KOMMYHHUKAI[HOHHBIE ~ TEXHOJOTMM B  MPO(ECCHOHATBHOM  B3aWMOJICHCTBUU;  XapaKTEPUCTHUKH
KOMMYHHUKAI[MOHHBIX IOTOKOB; 3HAY€HHWE KOMMYHHUKAIMM B HPOPECCHOHATIBHOM B3aUMOJICHCTBUH;
METOJbl  MCCIECJOBAHHWA KOMMYHUKATHBHOIO IIOTCHLIMAJNA JIMYHOCTH; COBPEMEHHBIE CPEICTBA
MH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHH.

YMeTb: co37aBaTh Ha PYCCKOM M MHOCTPAHHOM SI3bIKE IMHCbMEHHBIE TEKCThl HAyYHOI'O U O(QHIMAIBHO-
JIETIOBOTO CTUJIEH PedH IO MpOo(dhecCHOHATBFHBIM BOIIPOCAM; UCCIIEOBATh MPOXOXKICHNE HH(OpMAIUH 110
YIPABIECHYECKUM KOMMYHUKALMAM; OIpPENENATh BHYTPEHHHE KOMMYHHKAllMM B  OpraHU3alluu;
MIPOU3BO/IUTh PEAAKTOPCKYI0 M KOPPEKTOPCKYIO TPABKYy TEKCTOB HAYYHOTO M OQHIMATBHO-IEIOBOTO
CTMJIEH peud Ha PYyCcCKOM M HHOCTPAHHOM SI3bIKE; BJIAJAETh NPUHLUUIAMHU (OPMHUPOBAHUS CHUCTEMBI
KOMMYHMKAIUH; aHAJIM3UPOBATh CUCTEMY KOMMYHHUKAIIMOHHBIX CBA3EH B OpraHu3aluu.

Baapers: ocyliecTBIEHMEM YCTHBIMU U IMCbMEHHBIMA KOMMYHHKAIUSMU, B TOM YHCJIE HA MHOCTPAHHOM
S3bIKE; MPEACTABIEHUEM IUJIAHOB U PE3YyJIbTaTOB COOCTBEHHOM W KOMaHAHOM JEATEIbHOCTH C
UCIOJIb30BAHUEM KOMMYHHUKATHBHBIX TEXHOJOTMI; BiaJeeT TeXHOJOoruel mnoctpoeHus 3¢QexTuBHOM
KOMMYHHUKAIlMM B OpraHM3alliy; Mepefadeil mpodeccrnoHaabHOH HHpOpManud B WHPOPMALUOHHO-
TEJIEKOMMYHUKAI[MOHHBIX ~ CeTSX;  MCIOJIb30BAaHMEM  COBPEMEHHBIX  CPEICTB  HMH(OPMAIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHH.

YK-6

3HaTh: 0COOCHHOCTH MPUHATHUS U peaIU3allMi OPraHU3aMOHHBIX, B TOM YHCIIE YIIPABICHYECKUX
pEeILIEeHN; TEOPETUKO-METOI0JIOTMUECKE OCHOBBI CaMOPa3BUTHSI, CaMOpeaIn3allii, UCII0JIb30BAHUS
TBOPYECKOI'0 MOTEHIIMANa COOCTBEHHON JAEATEIbHOCTH;

OCHOBHBIE HAay4HbI€ IIKOJIbI NICHUXOJIOIMHM W YIPaBJICHUS; AEATEIbHOCTHBIM MOAXOJ B HCCIIEI0BAaHUHU
JMYHOCTHOTO PA3BUTHUSI; TEXHOJOTHIO U METOJIMKY CAaMOOLIEHKH; TEOPETHYECKUE OCHOBBI aKMEOJIOTHH,
YPOBHU aHaJIN3a ICUXUYECKUX SIBJICHUM.

YMeTh: onpeaensiTh NPUOPUTETHI MPOPECCUOHATBHON JIESITETLHOCTH U COCOOBI €€ COBEPIICHCTBOBAHMS
Ha OCHOBE CaMOOLIEHKM; pa3palaThiBaTh, KOHTPOJIHUPOBATh, OLIEHWBATh U HCCJIEI0BAaTh KOMIIOHEHTBI
npodeccnoHaNbHOM  AEATEIBHOCTH; IJIAHHUPOBATh CAMOCTOSITENBHYIO JESTEbHOCTh B PEIICHUU
npodeccnoHaNbHbIX 3a1au.

Bnaners: HaBeikamu  ompeneneHus — A(PGEKTUBHOTO  HampaBleHUS  JEHCTBUH B oOiacTu
poeCCUOHANBHON JEATETbHOCTH; MPUHITHEM PEIICHUN Ha YpOBHE COOCTBEHHOW MpodecCHOHATbHON
JesITeIbHOCTH;, HaBBIKaMU TUTAHUPOBAHUS COOCTBEHHOM MPOQeCCHOHANBHOMN 1eATeIbHOCTH.

YK-8

3uarh: (QakTOphl BPEIHOTO BIUSHUS JJIEMEHTOB cpenbl oOWTaHus (TEXHMYECKUX CPEJCTB,
TEXHOJIOTMYECKUX IIPOLECCOB, MaTEpUAIOB, 3JaHUN M COOPYKEHUH, INPUPOAHBIX M COLMAIBHBIX
SIBJIGHUI ); HOpMaTUBHbIE TPEOOBAHUS TEXHUKHU 0€30MaCHOCTH.

YMeTb: UAeHTU(DUIIUPOBATh ONACHBIE U BpeIHbIe (PAKTOPHI B paMKaxX OCYLIECTBISEMOM NEsTEIbHOCTH;
BBISIBJISITH MPOOJIEMBI, CBS3aHHbBIE C HAPYIIEHUSIMU TEXHUKN O€30M1acCHOCTH Ha paboyeM MecTe; Mpeiaraer
MEPONPUATHAX MO MNPEAOTBPAILECHUIO YPE3BBIYAWHBIX CHUTyallUil; pealu30BbIBATH HOPMBI TEXHUKU
0€30I1aCHOCTH.

Bnapers: mnpaBuinamMM NOBEAEHUS INPU  BO3HMKHOBEHMM YPE3BBIYAMHBIX CHUTyalMil MPUPOJHOTO U
TEXHOTEHHOT'O IPOUCXOXKJIEHUS; OKA3bIBACT IEPBYIO IIOMOILb, OINHCHIBAET CIOCOOBI ydacTus B
BOCCTAHOBUTEJIbHBIX MEPOIIPHUATHUSAX; METOJaMU O€30MaCHOM paboThl B XUMHUYECKON 1abopaTopuu.



B kareropuu " O6menpodeccuoHajbHble KOMIETEHIIUH BHIMYCKHUKOB "'

OIIK-1

3HaTh: OCHOBHEIE [IPpUHLIMUIIBI, 3aKOHBI, ITOJIOKCHHA, MCTOJOJIOTHUIO U3YydaCMBbIX

XUMHUYCCKUX JUCHUILIINH, IIOHUMAaCT OCHOBBI (I)I/I?;I/I‘-IGCKI/IX nu (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX MECTOJ0B
HCCIICIOBaHMs.

YMerb: cHUCTEMaTH3UpOBaTh M AHAIM3UPOBATh PE3yJbTAaThl XHMHUYECKHUX DKCHEPUMEHTOB,
HaOJII0ICHUM, U3MEPEHUH, @ TAKXKE PE3yJIbTAThl PACUETOB CBOMCTB BEILIECTB U MaTEpUAIIOB;
WHTEPHPETUPOBATh PE3YJIbTaThl COOCTBEHHBIX IKCIEPHMEHTOB M PACUYETHO-TEOPETHUYECKUX padoT C
HCIIOJIB30BAaHUEM TEOPETUUYECKHUX OCHOB TPAJIUIIMOHHBIX U HOBBIX Pa3JAeiOB XUMHUHU.

Bianers: HaBbIKaMU COCTaBJICHUSI 3aKIIOUEHUN U BBIBOJIOB MO pe3yjbTaTaM aHaIN3a JIMTEPaTypPHBIX
JAHHBIX, COOCTBEHHBIX JKCIIEPUMEHTAJIbHBIX M PACUYETHO- TEOPETUUYECKUX pPadOT XHUMHUYECKOI
HanpaBJIEHHOCTH.

OIIK-2

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

METO/IbI MOJTYyYEHHUS U UCCIICIOBAHMS XUMHUYECKUX BEIIECTB M PEAKIIUN; OCHOBHBIC TPUHITUIIBI U TIOIXO/IbI
K BBIOOPY METO/IOB aHallM3a; OCHOBHbIE (hM3MUECKHE M XMMHYECKHE CBOMCTBA BEIIECTB U MAaTEPUAJIOB,
UCIOJIb3YEMBIX B  JJAOOPaTOpPHBIX U  TEXHOJOTMYECKUX YCIOBHUSX, HA OCHOBAaHMM KOTOPBIX
dbopMynupylOTCS TpaBWJIa ¥ HOPMBl TEXHUKH OE30MACHOCTH; IIpaBWJIa TEXHUK OE30MacHOCTH B
XUMHUYECKOH JIabopaTOpUH U Ha IPOU3BOJICTBE.

YMeTh: NPUMEHSTH 3HAHUSI HOPM U MPaBUJI TEXHUKU 0€30MaCHOCTHU B J1A0OPATOPHBIX YCIOBUSIX;
IJIAHUPOBAaTh W TPOBOIAUTH SKCIIEPUMEHTAIbHBIE MCCIEAOBaHUS, MCIIOIb30BaTh XHUMHUYECKUE
CBOICTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKUX W OPraHUYECKUX BEIIECTB M PA3IMYHbIE METOJbI
MOJIYyYeHUSI U HCCICIOBAaHUS XMUMHYECKHUX BEIIECTB W PEaKIUi, MPOTHO3UPOBATh M OLIEHUBATH
pe3ysbTaThl AKCIEpUMEHTAa; (GOPMYIUPOBAThH IpaBUia 0E30MacHOr0 OOpalleHUs C XUMUYECKHUMU
BEIIECTBAMU M MaTepUAIAMU C YIETOM UX (PU3UYECKUX U XUMHUYECKUX CBOMCTB.

Baanerb: HaBbIKaMHU OKa3aHUS MEPBOM MOMOIIM;, HABBIKAMU ~ XMMHUYECKOTO IKCIIEPUMEHTA B 00JIaCTH
HEOpraHMYECKUH U OpPraHUYecKOl XHUMUH, (PU3UKO-XMMHUUYECKUX METOJIOB aHaju3a; HaBbIKAMHU
MPaKTUYECKON pabOThI Ha COBPEMEHHOMU anmnapaType MpH MPOBEIEHUN SKCIIEPUMEHTOB,
HOpMaMU TeXHHUKH 0€30MacHOCTH.

OIIK-3

3HaTh: TEOpETUUECKUE Y MOJIyDMIIMPUUYECKUE MOJIENIM U UX NPUMEHEHUE MpH PElIeHUU 3aaad
XUMHMYECKOW HAIIPABIEHHOCTH.

¥YMeTh: UCNONB30BaTh CTAaHAAPTHOE MPOrpaMMHOE OOecrnedeHue MpU PEelIeHUN 3aJ1ad XUMUYECKOH
HaIpaBJICHHOCTH, NPHU MOATOTOBKE HAYYHBIX MTyOJIMKALMM U T0KJIAJI0B.

Baagerb: HaBbikamMu pa3paOOTKM  CHEIUAIM3UPOBAHHBIX MpPOrpaMM JUIsl  pelIeHus 3ajay
npodecCUOHANILHON c(Pephl AeATETbHOCTH.

OIIK-5

3HaTh: OCHOBHBIE TEXHHUYECKHE CPEACTBA KOMIIBIOTEPHBIX CHCTEM; OCHOBBI HH(MOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHI; OCHOBHBIE TEHACHIIMU PAa3BUTHSI COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTHI ¥ OCHOBBI MH(OPMAITMOHHOM 0€30MMaCHOCTH; IPABOBOE PEryaupoBaHuE B MH(GOPMAITHOHHON
cpene.

YMeThb: HCTOIB30BaTh COBPEMEHHBIE KOMITHIOTEPHBIE TEXHOJOTHH (TEXHOJIOTHU OOpaOOTKH JaHHBIX,
TEKCTOBOM, TpaUuecKOi, YNCIOBON HH(OPMAIINHU, CETEBBIE U MYJIbTUMEINA TEXHOJIOTUN ).

Buanerb: HaBpIKaMH pabOTHI ¢ KOMITBIOTEPOM KaK CPEICTBOM YIpaBieHUsI HHMOpMaIuen.

OIIK-6

3HaTh: OCHOBHBIE TpeOOBaHWS K MPEICTABICHHUIO pPe3yabTaToB paboT B mpodeccroHanbHOl chepe
JESITeIbHOCTH; CTPYKTYpPY HAy4YHOTO JOKjiana (Ha3BaHWE, OOOCHOBAHWE aKTyalbHOCTH palbOTHI, IEib
paboThI, 3a71a41, COCTOSTHUE BOIIPOCA, OCHOBHBIC PE3YJIbTAThl U BBIBOJIBI).



YMeTh: UCIONB30BAaTh CIEHHATM3UPOBAHHOE IMPOTPAaMMHOE OOECIEUeHHE TpH  IPEJCTaBICHUN
pe3yabTaToB paboThl MPO(hecCHOHATBHOMY COOOIIECTBY; O(POPMUTH OTYET MM HAYyYHYIO MyOJIMKALHIO C
UCIIOJIb30BaHUEM HOBBIX HH(OPMAIIOHHBIX TEXHOJIOTHH.
Baaners: nmpueMamu U3J0KEHHUS HAYYHOTO TEKCTa.

[Tpu ocBOCHMU AaHHOW AMCIIUIUIMHBI O0YYAFOIIUICS CMOXET MPOJASMOHCTPUPOBATH (YACTHYHO)

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

Kon u HaumeHoBaHMe O06o0mennas Tpynosas pynkuusa (OT®D) TpynoBasi pynkuus (TD)
npogeccuoHaILHOTO0
CTaHaapTa
ObaacTh npodeccuonanbHoil AesTebHOcTH: 01 OOpa3zoBanne U HaAyKa
Tun 3aga4 npogecCHOHAJIBLHOM 1eATeILHOCTH: NeJaroru4ecKui
01.001 ITemaror Kon Haumenosanue OTO Ypos Haumenosanue TO Kon
(memaroruyeckas €Hb
JeATEILHOCTh B cdepe KBal
JIOLLIKOJIBHOTO, upuK
Ha4YaJb5HOIO OOIIETO, anuu
OCHOBHOI'O OOIIIETO, A ITemarornyeckas 6 Oo0nrenerarornyeckas A/01.
cpeaHero o0Iiero NEeSITeNbHOCTD 110 ¢bynkuusa. OOyuenue 6
o0Opa3oBaHUs MIPOEKTUPOBAHUIO U
(BocmiMTaTENb, peanu3anuu
YUUTEIb). 00pa3oBaTEeNBLHOTO BocnurarensHas A/02.
HaumenoBanue Buaa mporecca B JIEATENHHOCTD 6
pohecCHOHATTLHOM 00pa3oBaTeIbHBIX
JIeITEIIbHOCTH OpraHHU3aIHIX
JlommKoIbHOE IIOIIKOJIBHOTO, PasBuBaromas A/03.
oOpa3oBaHue HaYalbHOTO O0IIIEro, JEATENLHOCTD 6
HauannHoe o611iee OCHOBHOTI'O OOIIIETO,
oOpa3oBaHUe CpeIHEro O0IIero
OcHoBHoe o011ee o0Opa3oBaHUs
oOpa3oBaHmue B Ilenarormueckas 6 Ilenarornueckas B/03.
Cpennee obmee JIEATENBHOCTD 110 JIEATENHHOCTD 110 6
o0Opa3oBaHue MPOEKTUPOBAHUIO U peanu3aiuy mporpaMm
peain3ani OCHOBHBIX OCHOBHOTO H CPEJTHETO
00111€00pa30BaTENbHBIX o01iero oopazoBaHus
MIPOrpaMM
01.003 A [IpenonaBanue no 6 Opranuzanus A/01.
[IpodeccronabHbII JIOTTOJTHUTEILHBIM NESATSIIEHOCTH YYaIUXCs, 6
CTaHAapT «[lenaror o011eo0pa3oBaTeIbHBIM HaIpaBJIEHHOW Ha
JIOTTOJTHUTEILHOTO porpaMMam OCBOEHHE
oOpa3oBaHus JeTel U JIOIIOJTHUTEILHOM
B3POCIIBIX». o0mieo06pa3oBaTeabHOM
HaumeHnoBanue Buaa MIPOTPAMMBI
npodeccuoHaTHHON 6 [emarormueckmii Al04.
JIeITEIIbHOCTH KOHTPOJIb U OIICHKA 6
Ilegarornueckas OCBOCHHS
JIeITEIbHOCTD B JIOIIOJTHUTEILHOM
JIOIIOJIHUTEILHOM 0011e06pa3oBaTeIbHON
oOpa3oBaHuM JeTedl u MIPOTPaMMBbI
B3POCIIBIX
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40 CxBo3Hble BUbI NPOGeCcCHOHAIBbHOM 1eITeJIbHOCTH
Tun 3aga4 npogecCHOHAIBbHON IeATeILHOCTH: HAYYHO-HCCJIeI0BATEIbCKU I

40.011
[IpodeccronanbHbIit
CTaHAapT
«Crenuanuct 1o
Hay4YHO-
WCCJICIOBATEIILCKUM U
OTIBITHO-
KOHCTPYKTOPCKHM
pa3zpaboTKam».

Haumenosanue Buja
npoecCHOHATBLHOM
JESATEIIBHOCTH
[IpoBenenue HaydHO-
MCCIIEIOBATEIbCKUX U

A

[IpoBenenue Hay4yHo-
HCCIIEI0BATENbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK 10
OTJIEJIbHBIM pa3jienam
TEMBI

5

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

A/01.

OcyiecTBiieHHe
BBITMIOJTHEHUS
JKCIIEPUMEHTOB U
odopmMIIeHUS
pe3yabTaToOB
HUCCIIEIOBAHUN U
pa3zpaboTok

A/02.

OIIBITHO-
KOHCTPYKTOPCKHUX
pa3paboTok
5. Conep:xkanue v yueOHO-MeTOAUYECKAS] KAPTA AUCHUILIMHBI
1 cemectp
®op | Kommuects
MBI o 6amtoB JIn

Ne CamocTosTelnbHas KOHT TeKymen e

3ansaTus Gora pons paboThI pa

ZZ HanmeHoBanune Tem (BOIIPOCOB), pabo *) JUIst Ty

M H3y4aeMbIX [0 JaHHOU JHCHUIINHE aTTecTalll | pa

u [

" 7 :

n mi
P A Conep:xanue Yacel n max ]
b

1 Bsenenvie B XUMUIO. - 6 3HaKy ¥ Ha3BaHUSA 0,5 13, 15 | 2,62 | 5,
1. Baxweiimme moustis ((OPMyIUPOBKH): aTOM, dJIEMEHT, XHUMHYECKHX C, PK 5 6
MOJIEKYJIa, MOH, TPOCTOE BEUIECTBO, CI0XKHOE BEMIECTBO, 3JIEMEHTOB OT 1 110
BaJICHTHOCTh, CTETICHb OKMCJICHHs, XMMUUYECKas (opMmyna, 118.

XUMHYECKas! PeaKilHs.

2. Ilepuoguueckuit 3akon .M. Menneneea. IloHsaTus:
neprojuecKas CHCTEMa, IMOPSIKOBBIH HOMEp 3JIEMEHTa,
mepuoi, rpymma.  M3MeHeHMe — MeTaIMYeCKUX U
HEMETaJNIMYEeCKUX CBOMCTB »IEMEHTOB B TIpymmax H
MOJrpyTITax.

3. DnekTpoHHBIC KOH(UIYPAIMd ATOMOB B OCHOBHOM U
BO30OYXKICHHOM COCTOSHUSIX. [loHsTHS: sApOo  aToMa,
3JIEKTPOH, 3JIEKTPOHHas 000J10YKa, aTOMHas OpOHTATbh
(KBaHTOBas A4eEiiKa), yDOBEHb, MOJyPOBEHb.

2 | 4. Teopus »aeKTpoNUTHYECKOH aucconmarmu. IIpumeps 2 6 Knaccnduranms 05 A3, | 15 | 262 | 5
MOJHOW W  CTYNEHYAaTOH JUCCOUMALMKA  KUCIOT H XUMHYECKUX C, PK 5 6,
ocHoBaHMH. Jluccoumarms comei. IlpuMepsl HMOHHBIX peakimii. [Tpumeps 14,
YpaBHEHUH pEaKUyi, 3alMCAaHHBIX B IIOJHOM M KPAaTKOM peaxuit 16
BUJIE. COCMHEHHS,

5. Baxueilmme kjacchl HEOPraHUMYECKUX COEIUHEHUIL. Pa3noXkKeHus,
IMonsTHA OKCHIA, KUCIOTBI, OCHOBAHMS M CONH C TOYKH 3aMelIeHus n
3peHHs  TEOPHU  JJICKTPOIUTUYECKOH  JHUCCOLHAIUH. oOMeHa.
I'eHeTyeckas CBs3b MEXAy KIacCaMM HEOPraHHYECKUX

COETMHEHHH.

3 | 6. Knaccudukarmst oxcuio (4 rpynmsr). IIpumepst - 6 Kucnorro- 05 A3, | 15 | 262 | 5
peakimii nomydenus oxcunoB (3 mpmmepa). OTHOIICHHUE OCHOBHBIE C, PK 5 6,
OKCHJIOB PA3IUYHBIX TPYHI K BOAE, KHCIOTaM U IIeI0YaM; CBOICTBa OKCHIIOB 14,
B3aMMOJICHCTBHE OKCHIOB MeEXIy coboi (HammcaTh 1 THAPOKCHJIOB 16
YPaBHEHHMS PEaKLUi). JJIEMEHTOB B
8. Knmaccuduxarms KUCIOT IO CICAYIOMUM IPU3HAKAM: a) 3aBHCHMOCTH OT
OCHOBHOCTb, 0) cojepiKaHME KHCIOpOJa, B) CHia TIOJIOXKEHUSI
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3JIEKTPOJINTA, T) JIETY4eCTh, A) PacTBOPUMOCTb. [Ipumepsl
peaxuuit MOJTy4eHUS KHCIIOT @3 npumepa).
BzauMope#icTBHE KHCIOT C METaUIaMH, OKCHIAMH,
OCHOBAaHMSAMHM U COJIIMU (IIPUBECTH IPUMEPHI PEAKIHM).
OcoObie cBoiictBa kucior-okuciuteneii (HNOsz, HSO,
KOHIL.).

9. Knaccudukarusi OCHOBaHHH 10 PaCTBOPUMOCTH H CHIIE
anektpoiuta. OcoOble CBOICTBA THIPOKCHIA AMMOHHUSL.
Ipumepsl peakimii HMomydeHHs OcHOBaHHI (3 mpuMepa).
Ionyuenue runpoxcuna aMmmonust. OTHOLIEHHE OCHOBAHUM
K KHCJIOTaM, KHCJIOTHBIM OKCHJAM, COJIIM, HEMeTaulaM U
amporepusiM MetamiaMm. Ocobble cBolicTBa aM(OTEpHBIX
OCHOBaHMH (IIpUMEpbI PEaKLMIt).

10. Knaccuduxarms coneit (5 rpymm). Ilpumeps! peaxiuit
noydeHus conei (11 ciocodoB). B3anmoneiicTue comneit ¢
KHCJIOTaMM, OCHOBAaHUSIMH U COJIIMHU (Tipumepsbl). ['uapomnus
couieit (MOHHbIE U MOJICKYJISIDHBIC YPaBHEHHUsI CTYIICHYAaTOrO
THAPOIIH3A).

11. TToHATHE OKUCIUTENHHO-BOCCTAHOBUTEILHOM peaKkiuu,
OKHUCJIUTEIIS, BOCCTAHOBHTEIIS. ITpumepsr
MEXMOJICKYISIPHBIX, BHYTPHMOJIEKYIIPHBIX
OKHUCJIUTENHO-BOCCTAHOBUTENIBHBIX PEAKLMIl M peaKiuit
JIUCTIPONIOPLIMOHUPOBAHUS. MeToz 3iIeKTpoHHOro OanaHca
Kak MeTofl moabopa ko3 UIHEeHTOB (IpUMEpBI).

3JIEMEHTa B
NePUOANYECKOit
cHCTeMe

12. dusnyeckue BEIUYUHBI, UCIIOJIb3YEMbIE IIPU PELICHUH
pacUeTHBIX 3aJa4: Macca, OTHOCHTENbHAs aTOMHas Macca,
OTHOCHTENIbHAS ~ MOJIGKYJISIpHas — Macca,  KOJIHYECTBO
BEIIECTBA, IOCTOSHHas ABOrajgpo, MOJISIpHas —Macca,
MOJSIpHBIH 00BEM M  JpyrHe MOJISIpHBIE BEJIHMYHHEL,
MOJIIPHBIH 00BEM MICAIBHOTO Tra3a MpPU HOPMAJbHBIX
yciaoBUAX (H.y.), 1ois (MaccoBas, oObeMHasi, MOJSpHas),
IUIOTHOCTb, OTHOCHTENbHAs IUIOTHOCTh Tra3a, CKOPOCTb
XUMHYECKOI peaxiuy, TeMIepaTypa, CTeIeHb
(auccoumanuy, TpeBpalleHUs W 1p.), KOHCTaHTa
XHMHYECKOTO pPaBHOBECHS. EJMHUIBI H3MepeHus Bcex
HEePEUHCIICHHBIX BEITHYUH.

13. YpaBHeHus cBSA3M MeXAy QU3MUECKMMH BETMYMHAMU.
3aKkoHBI HJCANBHBIX Ta30B. YpaBHeHHE MeH[ereeBa-
Knaneiipona.

Pacuernbie 3amaun
10 Kypcy XUMHHU
CPEIHEH IKOJIbI

05

13,
C,PK

15

2,62

3Hepre’rm<a 1 paBHOBECHUC XUMHUYCCKUX ITPOLIECCOB.

1. TlonstHe TepMoaMHAMHUYECKOW cucteMbl. OTKpbITas,
3aKphBITasi W H30JIMPOBAHHAS CHCTEMEL PaBHOBecHas W
HEpaBHOBECHAS! CHCTEMBI.

2. Toustre TemwnoTsl (TEmwIOBOro 3ddexra) XUMUUECKON
peakimu. DK30- U dHIOTEpMHYECKHE peakiuu. [IprauHbl
BBIZICTICHUS MJIN TOTTIOIICHHUS TEIUIOTHI B XOA€ XUMHUYECKOM
peaxiuu.

3. IloHsTHE SHTANBIINN XUMHYECKOIl CHCTEMBI M BEIECTBA.
CraHJapTHOE 3HAYCHHUE YHTANBITHH BEIECTBA.

4. 3akon Iecca. Kpyrosoii mpouecc Bbopna-I'abepa u
SHTAJbNHM{HAS ~ AWarpaMMa XHMHYECKHX  IPOIECCOB.
Omnpezenenne TEIOBOro 3hdexTa XUMHIECKOW PeaKimuu
[0 CTaHAAPTHBIM SHTAIBIHAM OOpa30BaHMS BEIIECTB U
CTaHJApPTHBEIM HTAJIBINSAM CTOPAHHS BEIIECTB.

CrencTBus 3aKOHA
T'ecca.

113,
C,PK

2,6
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5. DHTpomMsi Kak Mepa HEYNOpPSIOYCHHOCTH CHCTEMBI.
3aBUCHMOCTh JHTPOIHMH OT TeMIeparypsl. l3meHeHue
SHTPOIHH CHCTEMBI IIPH NPOTEKAHUH XUMHYECKOH peaKiuu
1 1pH (Ha30BbIX PEBPALICHHSX.

6. IToHsATHE CaMONPOU3BOJILHOTO MpOLEcca U 0OPATUMOTrO
mporecca. DHTPONMUHBIA M AHTAJBIUHHBIN (DAKTOPBI 1
HampasJeHHe mporecca. DHeprus ['mbOca kak KpuTepuid
BO3MOXKHOCTH CaMOIIPOHU3BOJILHOI'O POTEKAHUS IpoLecca.
7. Npunuun Jle larense. Ero o0bscHeHHE ¢ MOMOLIBIO
ypaBHeHuss [u006ca. Ilpumepbl BIMSHHS —PAa3IMYHBIX
(akTOpoB (KOHIIEHTpaLHs, TEMIIepaTypa, NaBICHHE) Ha
COCTOSIHHE XUMUYECKOTO PaBHOBECHS.

8. Koncranta paBHoBecusa. [Ipumepbl  BBIpaKeHHS
KOHCTAHTBI PAaBHOBECHS pAa3JMYHBIX IIPOLECCOB Yepe3
mapnuaigbHble  JaBICHHS Ta30B  MWIM  KOHIEHTPAIUN
(aKTMBHOCTH) )KUJIKUX WM Ta3000pa3HBIX BELIECTB.

Pacuer sneprun
CBSI3U.

13,
C,PK

2,6
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CKOpOCTh XUMIYECKOH PEaKIHL.

9. TloHATHE CKOPOCTHM XUMHYECKOH peakiuu. 3aKoH
nericTBytonmx Macc. Kunernueckoe ypaBHeHue. Ilopsmok

Kunernka
napauieNIbHbIX
peakiuii.

A3,
C,PK

2,6
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U MOJIEKYJIIPHOCTb PEAKIIMH.
10. 3aBUCHMOCTb CKOPOCTH XUMHHYECKOH peakLHMu OT
TemnepaTypsl. IlpaBuno Bant-T'opda u  ypaBHeHue
Appenuyca. [ToHATUS SHEPrUM aKTHBALMU M KOOPIMHATHI
peaKIuu.

11.  Mexanusm  xumudeckodl  peakmuu.  I[lomsTue
JIMMUTHpYIOLIEH craauu rnpouecca. [locnenoBarenbHble U
napajielibHble PeaKiHu.

Crpoenne aroma. Ilepmoauueckuid 3akoH. Crpoenue
BEIIIECTBA.

1. Wcropust pa3BUTHS NMPECTABICHUH O CTPOCHUH aTOMA:
iaHetrapHasi mozens Pesepdopna, nocrynatsl  Bopa.
IIpeanockuiky co3/1aHUsI KBAaHTOBOW TEOPUM: YpaBHEHHS
Inanka u DiiHmTeliHa, BoMHOBoe ypaBHeHue [le Bpoiins u
MPUHLMI HeomnpeeneHHocTH [eitzendepra.

2. AtoMHOe sapo. Macca M 3aps] NPOTOHA M HEWTpOHa.
SnepHsle cuibl, UX npupoza. [IpuMeps! saepHBIX peakuuii:
o- pacmaz, f- pacmax, B*-pacna, aeneHue TSHKEIBIX AIep.
3. 3apsan m Macca OJeKTpoHa. KBaHTOBaHHE OJHEpruM
3JIeKTpoHa B arome. KopIycKyssipHO-BOJIHOBOH yalu3m
anekrpoHa. [TorsTHe 0 BomHOBOM ypaBHeHuH lllpenuurepa
u ero pemerny. OIMMCaHNUe COCTOSHUSA JJIEKTPOHA B aTOME C
HOMOII[bIO KBAHTOBBIX YHCEIN, UX (PU3MIECKHIl CMBICII.

4. OcHOBHblE NPHHIMIEI M TPaBUJA, OIpENCISIONIe
TOPSIZIOK 3arOJTHEHHsl OpOHTAaNel SNEKTPOHAMM: TPHHIIUI
HauMeHblei 3Hepruy, npuHuun Ilaynu, npaBuno XyHna,
npaBuiia KiieqkoBCcKoro.

5. ®dopMa TpaHUYHON MOBEPXHOCTH S, p, d — opOuTanei.
IonsTue opOUTANBLHOrO paaMyca M paguyca TIPaHUYHOMN
MOBEPXHOCTH. Ilepnosideckn MOBTOPSIONMINECS CBOMCTBA
aTOMOB: DJHEpPTHs WOHM3AIMH, CPOJICTBO K 3JIEKTPOHY,
OTHOCHTEJIbHAS 3JIEKTPOOTPULIATETBHOCTD (09).
Omnpenenernne OO no ITomuary m MajumikeHy, a Takxke IO
Onpuny u Pokay.

6. ®u3nyecKuid CMBICII HOMEpa IepHoJia, HOMEpa IPYIIIbI,
JIeTIeHHs] TPYIIBl Ha IJIABHYIO M IOOOYHYIO MOATPYIIIEL.
Knaccudukanus 3JeMEHTOB 110 CTPOSHUIO atoma: s, p, d, f-
JJIEMEHTBL.

7. TlpuMmepbl BHYTPEHHEH M BTOPHUYHON NEPUOAUYHOCTH.
Hx obbscHenne ¢ moMoIIpio 3PpeKToB "s3KpaHUpoBaHuA" 1
"npouukHoBeHus". [loustre s¢dexTuBHOrO 3apsiaa sapa,
3] (PEeKTUBHOTO TOPAIKOBOTO HOMepa U 3(PeKTHBHOTO
aTOMHOTO pajiyca.

8. Ilpupona xumuyeckod CBsi3u. Pasnmuuus Mexmy
TMOHATUSIMH ~ “XUMHYECKasl CBsI3b” W “BaJICHTHOCThH ,
“BaJIeHTHOCTE” MU “KOOpJIMHALMOHHOE umncio”. CreneHsp
oxucieHns. [IoHATHe KOMIIIEKCHOTO COeAUHEHUSL.

Teopus Bopa.

13,
C,PK
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9. OCHOBHBIE MOJIOKEHUSI TEOPHU BalleHTHBIX cBsizeid (BC).
HacelmaeMocTs ¥ HalpaBIeHHOCTh KOBAJICHTHOW CBS3H.
IMpocToit n TOHOPHO-AKIENTOPHEII MeXaHN3M 00pa30BaHUS
KOBaJICHTHOH CBsi3M. CrocoObl MepeKphIBaHusl OpOHTaliei
(o- u - cBsi3M).

10. Teopus ruOpuau3alMy  aTOMHBIX  OpOUTAaJeH.
PacrionokeHue B IpOCTpaHCTBE THOPHAHBIX OpOHUTaeil: Sp,
dp, sp?, dp?, sd?, pd?, sp®, sd®, sp?d, spd, sd*, spd?, sp®d?,
sp®d*. Teopus NOKanmM30BaHHBIX Map U TreOMeTpUYECKas
hopma MonekyIL.

11. Mdnuna cBs3M M KpaTHOCTh CBsi3u. IIpumepsl
HEOPTaHMYECKUX COCAMHEHHUIT C OIMHAPHBIMH, IBOWHBIMU U
TPOWHBIMH CBSI3SIMH. JlelOKann30BaHHAs CBSI3b Ha IPUMeEpe
COazi, NOs-, SO,.

12. TlonspHocTe M MHONSPH3yeMOCTh CBsi3H. IlonspHele u
HETOJSAPHBIC MOJEKYIbl. JIMMONBHBIA MOMEHT CBS3H U
JTUIONBHBI MOMEHT MOJIEKYIIbI. I1ocTOsIHHBIE, MTHOBEHHBIE
1 MHIYLUPOBAHHbIC JUIIOJH.

13.  OcCHOBHBIC TOJOXEHHUS TEOPUH  MOJICKYISPHBIX
opoutaneit (MO). ®dusmueckuit cMbicn QYHKIMH @, Y U
K09 QUINEHTOB A1 U A, B ypaBHEHUH

Ovo= AWa T Az, CBs3bIBAIOIINE, PAa3PBIXILIIONHME U
HecBsasbiBaromue MO.

14. YcnoBus, ONpeensonye BO3SMOKHOCTD MTEPEKPhIBAHUS
aTOMHBIX ~ opOHWTanmel  (3HEprmst M TEOMETpHs).
Onepretndeckass auarpaMmma MO ABYXaTOMHBIX TOMO- U
TeTeposAepHBIX MOJIEKYJ, OOpa30BaHHBIX JJIEMEHTaMH 2
neprona. PacyeT KpaTHOCTH CBS3M M OLGHKA MarHUTHBIX
CBOICTB MOIIEKYIL.

Honnas cBs3b.

13,
C,PK
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15. Pacuer cTeneHM MOHHOCTU CBs3H. VOHHas CBA3b Kak
KpalHui ciydald mosspHoi cBsa3u. HeHampaBiieHHOCTb U
HCHACBHI[AEMOCTh HOHHOW cBs3U. [loHsATHE HOHHOTO
KpHCTaa.

16. Xumuyeckass CBs3b B METaUIaX C IO3MLMHA TEOpUH
«IJIEKTPOHHOTO raza» u teopun MO (30HHas Teopwus).
BanenTHas  30Ha,  3ampelieHHas ~30HA U 30HA
MIPOBOAUMOCTH. OObsicHeHue BBICOKO#
JNIEKTPOIPOBOAUMOCTH, IIACTUYHOCTH U METAJUIMIECKOro
Oyecka ¢ MOMOIIbIO 30HHOW Teopuu. BiumsiHue BkIaza
KOBAJICHTHOM CBsI3U Ha (PH3UUECKHIE CBOMCTBA METALIOB.

17. DnexTpocTaTHdeckas IPHPOAA MEXMOJIEKYISIPHOIO
B3aUMOJICHCTBUYSI. TIpumepst OPHEHTAILIMOHHOT O,
HMHIYKIMOHHOI'O H AUCIEPCHOHHOTO B3aHMOJEHCTBHS.

18. BomopoaHast CBSI3b KaK 4acTHBIN CiTydail KOBaJICHTHOI
JIOHOPHO-aKLENTOPHOH  cBsi3u. [Ipumepsl  BOIOPOAHOM
cBsi3u (Boza, GropoBomopon). BiusHue BogoponHoii CBsI3U
Ha (pH3UYECKIE CBOIICTBA BEIECTB.

[E=N

Kommnekcubie COCITUHCHUA.

1. OcHOBHBIE NOJNOKEHUSI KOOPAMHALIMOHHOW TEOPUU
Bepuepa. [ToHaTHs HEHTpaIbHOIO aTOMa, JIMraH 4,
BHYTpPEHHEH U BHENIHEH cepbl. 3aBHCUMOCTH MOJISIPHOM
JNIEKTPOIMPOBOAUMOCTH PACTBOPA KOMILIEKCHOTO
COeIMHEHHS OT COCTaBa KoMILIeKca. M3omepus
KOMIUIEKCHBIX COCAMHECHUM.

2. 3aBUCHMOCTb YCTOWYUBOCTU KOMIUIEKCHOTO COEIMHEHUS
OT IPHPOJBI LEHTPATLHOIO aToMa (NIEKTPOHHOE CTPOEHUE,
paauyc, 3apsin). Crabuiam3aiys HEYCTOWYHMBOM CTEHCHH
OKHCIICHHS LEHTPAIBHOIO aToMa
KOMIUIEKCOOOPa30BaHUEM.

3. 3aBHCHMOCTb YCTOHYHBOCTH KOMIUIEKCHOTO COCAUHEHUS
OT IPHUPOAB! JUTAHIOB (DIEKTPOHHOE CTPOEHHUE, Pajuyc,
3apsin). Psan akTMBHOCTH JMTaHIOB. MSIKHE M JKECTKHE
JUraHbl. JeHTaHTHOCTB JINTaH/OB.

4. TlpaBuiia HOMEHKJIATYPbl KOMIUIEKCHBIX COEIMHEHUH.

5. Knaccudukauus KOMIUIEKCHBIX COEGIMHEHUI 1O 3apsny
KOMIUIEKCa, MpPHUPOJE JIMTaHAOB, HAJIMYUIO IUKJIOB
(MpaBWJIO  IMKJIOB), YHCJIY LEHTPAIbHBIX  ATOMOB.
Knacrepsl. n-KoMmiekcsl.

6. Ilpmpoma XUMHUYECKOM CBS3M B KOMIUIEKCHBIX
COCITMHEHMSAX C MO3HMIMH TEOpHH BaleHTHBIX cBsizell (BC).
BEICOKO- M HHM3KOCIMHOBBIE KOMIUIEKCH. BHyTpH- H
BHEIIHEOPOHUTATbHbIE KOMILIEKCHI.

7. OmnucaHme OKTadIPHYECKHX, TETPAdAPUUECKHX U
KBaJIPaTHBIX KOMIUIEKCOB (-3JIEMEHTOB C IIOMOIIBIO TEOPHU
kpucraumyeckoro nois (TKII). Dueprust pacuierieHust
opbOuraneii W  OHEPrWs  CHAPUBAHHS  DIEKTPOHOB.
MarHuTHEIE W CIIEKTpaJbHBIE CBOMCTBAa KOMIDIEKCHBIX
COEUHEHNH.

8. IlpuMeHeHne TeopHu MOJICKYISIpHBIX opburaneit (MO)
JUIL  ONMCAaHHWs IPHPOABI CBS3H B  KOMIUIEKCHBIX
COETHHEHHSAX.

9. YCTOHMYMBOCTh KOMIUIEKCHBIX COEIMHEHUH B BOJHOM
pactBope. KoHcTaHTa  yCTOWYMBOCTH W  KOHCTaHTa
HectoiikocTu. OmpezneneHHe IOHATHS — «KOMILIEKCHOE
coenuHeHHey. TepMoAMHAMHYECKass M KHHETHYecKas
YCTOHYHBOCTH KOMILIEKCOB.

10. Meronsl MOMyYeHUS KOMIUICKCHBIX —COCJHHEHUIL.
Merton 3aMenieHHsT M OKHCIECHHS B BOJHOM pacTBOpE.
MeTton TEPMHUUYECKOH JIUCCOLIMALIIN. Tomyuenne
KapOOHHUIOB HPH B3aUMOJEHCTBUH METAJUIOB C OKCHAOM
yrepopa  (Il).  Hcmonb3oBanme 3ddekToB 1mc- u
TPAHCBIIMSTHUS JUISI TIOJYYESHHS] KOMIUIEKCHBIX COCIMHEHHIT.

XenaTsl.
MHorosiaepHbie
KOMILIEKCBI.

A3,
C,PK

15
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©CoO~NWN P

PactBopsI.
1. Tonstme pactBopa. IlpuMepsl TBEpABIX, KUIKHX H
ra3oo0pasHeix  pactBopoB.  CycrmeH3WH,  SMYJIbCUH,
KOJUIOM/IHBIE PACTBOPHI.
2. CombBararusi, conbBathl. OCoObIE CBOMCTBAa BOJBI Kak
pactBoputens. I'mapatel. Kpuctamnorunpatsl. [Ipumepbt
HEBOJIHBIX PaCTBOPHTEIICH.
3. K1cnoTsl, OCHOBaHHS M COJIU C TOUKH 3PEHUSL:
a) TEOPUH IEKTPOIUTHIECKON TUCCOLHAIIN,
6) Teopuu bpencrena-Jloypu,
B) Teopu Jlptouca.
4. KoHmeHTpanust M aKTHBHOCTb HOHa B pacTBOpE.

I'miparras Teopus
PacTBOpPOB

13,
C,PK

15

2,62
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KoHIEHTpalOHHasT M TEPMOJMHAMUYECKAs KOHCTAHTBI
jquccormanyy.  B3amMocBA3b  MeXIy ~— KOHCTaHTOM
IUCCONMAIMA M CTCHEHBIO  AUCCOIMANNH  (3aKOH
pasbasienusi). DaxkTophl, BIMAIOIME HA KOHCTAaHTY
JICCOLMALNH.
1 5. KomnuratueHbie  cBoiictBa  pactBopoB. Ocmoc. | 2 2 6 Konnenrpanus 2 13, 15 | 2,62 | 1,
2 OcMoTHUeckoe JaBICHHE, TEMIepaTypa 3aMep3aHus, pacTtBopa. C,PK 5 2,
TeMIepaTypa KHUICHHS M OTHOCHUTEIBHOE MOHIKEHHE 3,
aBIeHMs [apa pacTBOpUTENs B CIydae pacTBOPOB 7,
9JIEKTPOJIUTOB H HEDIEKTPOIHTOB. 8,
6. MonHoe npou3sBesieHue Bojbl. BolopoHblii mokasareb. 9
KucnorHo-ocHOBHBIE HHIUKATOPbL. [IpuMepsl OydepHbIX
PacTBOPOB.
1 7. BnusHHe TeMIepaTypsl H JaBJIEHUS Ha PacTBOPUMOCTb | 2 6 PactBOpuMoCTB 2 a3, 15 | 262 | 1,
3 TBEP/ABIX, JKHJIKUX H ra3000pa3HbIX BEIICCTB. C, PK 5 2,
KonnyecTBeHHbIE XapaKTEPUCTHKU PaCTBOPUMOCTH: 3,
a) K0d(hHUIIEHT PaCTBOPUMOCTH, 7,
0) KOHCTaHTa WIn NIPOU3BECHNE 8,
pactBopumocrtu (I1P). 9
1 8. Tunponus coseid. [Tk TUIOB coJiel B 3aBUCHMOCTH OT | 2 2 6 Tonukonnencaus | 2 113, 15 1] 262 | 1,
4 pPacTBOPUMOCTH M THUAPOJIU3YEMOCTH COCTABJIAIOMIUX HMX U TIOJIMMEpU3aLus C, PK 5 2,
noHoB. KoHcTaHTa THOpONM3a M CTENEHb THIPOIU3A. MIPOIYKTOB 3,
®DakTOpHl, BIUAIOMNE HA KOHCTAHTY U CTEIICHb THPOIIN3A. THAPOIH3a 7,
VYcnoBus nogaBiIeHUs THAPOJIN3A. 8,
9. Juccommanmyss KOMIUIEKCHBIX HOHOB. KoHcraHTa 9
HecToWKocTH. DaKTOpBI, ONpeNeNsIoNe YCTOHYHBOCTh
KOMIUIEKCHBIX ~ MOHOB B pactBope.  OcoOeHHOCTH
JIUCCOLMALMM TBOMHBIX coOneil.
1 OKHCITUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH. 2 6 DJIeKTPOHHBIH 8 113, 15 | 2,62 | 1,
5 1. OKHCIIMTENEHO-BOCCTAHOBUTENILHEIE CHCTEMBI. Oaanc C,PK 5 2,
W300paxeHne OKUCIUTEIbHO-BOCCTAHOBHTEIIBHBIX CHCTEM 3,
METOJIOM IOJIYpEaKLr. 7,
8,
9
1 2. OKHCIINTENbHO-BOCCTAHOBUTEIILHBIM  IOTEHIUANl Kak | 2 2 6 JuarpamMmmbt 113, 15 | 2,62 | 1,
6 KOJIMYECTBEHHAS XapaKTEpUCTHKA PENOKC-CUCTEMBI. Jlatumepa C, PK 5 2,
VYpasuenne Heprcra. 3,
3. PefioKkc-MIOTEHIIHAIIBI ¥ OIICHKA HAMPABJICHUS U MOIHOTHI 7,
nporekanus OB peakimii. 3aBHCUMOCTE MEXKTY 8,
BEIIMYMHAMH PEJJOKC-TIOTCHIINAIOB CHCTEM M H3MEHEHHEM 9
sHepruu ['uboca.
1 4.  OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIE mpomeccel ¢ | 2 6 DJeKTpoMeTaITypr 113, 15 | 2,62 | 1,
7 y4acTHeM INEKTPHUYECKOTO TOKA. Ionstue ust C, PK 5 2,
EKTPOXUMUIECKOTO SKBHBAJICHTA. Onextponu3 3,
PacTBOPOB U PacIUIaBOB. DJIEKTPOCHHTES. 7,
8,
9
1 5. lanpBaHuveckue d>aeMeHTHI. [lepBHYHBIE W BTOPHYHBIE | 2 2 6 JIuTuii-noHHbIe 113, 15 | 2,62 | 1,
8 JJIEMEHTEL. DNIeMeHT JIeKkIaHIe, CBUHIOBBIN aKKyMyJIATOD, AKKyMYJIATOPBI C,PK 5 2,
IEJIOYHOH aKKyMYJISITOP. 3,
7,
8,
9
u 36 18 | 10 81 28 | 50
TO 8
ro
x JI3 - nomamnee 3aganue, C - cemunap, PK - pyOexHbie KOHTPOJIbHBIE
2 ceMecTp
©Pop | Komnuects
MBI 0 6amioB
AynutopHsle CamocTosTenbHas KouT Tekymes JIn
ponst paboThI
Ne 3aHATHS, 9aChl pabora Tep
Hex HaumenoBanune TeMV(BOHPOCOB), It a
H3yJaeMbIX [0 JaHHOU THCHUUILINHE aTTecTalu
enu " Ty
7] 20u 20n pa
i Ya M | Mak
I a 0T CopnepxaHue 0T
P g ChI UH c
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O61Hii 0630p P-2JIEMEHTOB.

1. IlonoxkeHHe pP-3JIEMEHTOB B IEPUOIHICCKON CHCTEME.
CrpoeHue aToMOB. V3MeHEeHHE aTOMHBIX PaaUyCOB H
HMOHHU3AIMOHHBIX MTOTEHIIHAIIOB 10 TIEPHO/IAM U TPYIIaM.
2. BajeHTHOCTb U CTENEHU OKHCIEHHS AaTOMOB p-
3JIEMEHTOB. VI3MeHeHHe YCTOWYMBOCTH COEIUHEHHUH B
BBICIIIEH CTEMEHH OKWCIEHHs IO TpyImaM. XapakTep
XUMHYECKHX CBsi3eil B coeauHeHHsX. CKIOHHOCTb K
00pa3oBaHMIO  KATHOHHBIX W  AQHHOHHBIX  (opMm,
KOMIUIEKCO0Opa3oBannto. (OCOOEHHOCTH CBOKMCTB  p-
3J1eMEHTOB 2 U 5 nepuozioB. M3MeHeHne MeTalInyecKoro
1 HEMETAJUIMYECKOT0 XapakTepa 3JIEMEHTOB H KUCIOTHO-
OCHOBHBIX CBOWCTB OKCHJIOB M THAPOKCHJIOB IO TPyIIIamMm
U [IePHOJIaM.

dusnueckue

CBOiiCcTBa

13,
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p-Onements! VIII rpynmsr.
1. Obmas xapakrepuctuka s1nemeHToB VIIIA rpymmer
Crpoenne aromMoB. M3MeHeHHe [0 TIpyIIe aTOMHBIX
paguycoB M HOHHU3ALMOHHBIX HOTeHIHaNoB. [IpuyuHbI
XMMHYECKOH HHEPTHOCTH TeNis ¥ HeOHa.
2. ®dusnyeckue CBOWCTBA OJIarOpOIHBIX ra30B. XapakTep
MEKXMOJICKYJIIDHOTO  B3auMojieiicTBus.  V3meHeHue
TeMIepaTyp KUIleHus U IiaBiteHus B psay He-Rn.
3. XuUMHYECKHE COCAUHEHUS] KpPUINTOHA H KCEHOHa,
NPUHLMNBL  MX [oiydeHus. [uaponus  ¢Gropuios.
Kucnopozconep:xarie COCTHHEHHUS KCCHOHA.
KnarpaTHbie coeiuHeHUs 6J1aropoiHbIX ra3os.

CBepxTeKyduecTb

rens

13,
C, PK

15
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Bognopon. p-Onements! VII rpynimsr.
1. Bopopox. ®usmyeckne M XHMHYECKHE CBOICTBa
Bojopoma.  Bomopony  kak  BOCCTaHOBHTENb B
MOJIEKYJSIpHOHT (opMe M B aTOMAapHOM COCTOSHMH.
B3aumopeiictBue  Bomopoga ¢ MeraJulaMH M
HeMeTaJUIaMH.  ['MOpHUABL:  WOHHBIE, KOBAJICHTHBIC.
MONUMEpHble M HecTexuomerpuyeckue.  Dopmsl
HaXOXKIeHNUs Bojopoza B npupoze. CriocoOs! moydeHus
cBoOomHOro Bomopoxa. Ilpumenenue. Bomoponm xak
MepCHEKTHBHOE TopIoyee.
2. Obmas xapakTepucTHKa p-31eMeHToB VII Tpymmbl.
CrpoeHne aToMOB. lI3MeHeHHe IO TpymIe aTOMHBIX
paguycoB, MOHM3ALHOHHBIX INOTEHIHUATOB, CPOACTBA K
anekTpoHy U OD 31eMeHTOB. BalleHTHOCTh U CTeneHH
OKHCIICHHsS ~ aTOMOB.  VI3MeHeHHMe 1O  TIpymie
YCTOMYMBOCTH  COCIMHEHHUH B  BBICIIEH  CTENEHU
OKHUCJIEHHsI aTOMOB. XapaKTep XHMHUYECKHUX CBsA3eH B
COSMHEHMAX. [IpHM3HaKM METANIMYHOCTH y Homa H
Bozoposa. OcobeHHocTH Gropa.
3. ®du3nyecKkue CBOKWCTBA MPOCTHIX BEIIECTB I'aJOTCHOB.
Vi3sMeHeHne TemIlepaTyp IUIABICHHS M KHUIECHHS B DIy
(drop—acrat. XuMHUeCKHe CBOWCTBA MPOCTHIX BEIIECTB
rajoreHoB. lI3MeHeHHe SHEPrHU CBSA3H B MOIEKyJIaX
TaJOTeHOB MO TPyNIle ¥ pPEaKnHOHHAs CIOCOOHOCTH
ranoreHoB. OTHOLIEHHE TajOreHOB K BOJE, IIENoYaM,
MeTaqgaM U HeMeTaqgaM. TOKCHYHOCTD H  Mephl
MIPEIOCTOPOKHOCTH NIPH padore ¢ rajmoreHaMu. DopMel
HAXOXKJAEHHS TaloreHoB B  mpupoge. [IpuHuumsl
MIOJTy4eHUs] CBOOOIHBIX rajoreHoB. [Ipumenenue.

Metosl
MOJTYYCHHUS
MPOCTHIX

BCIICCTB.

13,
C,PK

15
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4. TanoreHOBOmOpPOABL.  YCTOWYMBOCTH  MOJEKYJL.
XapakTep XUMHYECKOi cBs3u. Accoruarus Monekyn HF.
dropoBoJOpoa  Kak CHIBHBIH  HOHHU3MPYIONIHI
pactBoputenb. Ouszndeckue cpoiictBa HHal: u3menenue
TeMmrepaTyp IUIaBjieHHs W kunenus B psgy HF—HHal.
Xumuyeckue cBoificTBa rajoreHOBOI0POIOB:
pPEaKIMOHHAs  CIIOCOOHOCTb, KHUCIOTHBIE — CBOICTBA.
BoccranoBurenbHas akTHBHOCTH B psiny: HF—HI. O6mue
TIPUHIIMITB MOJTy4EeHUS TallOHT€HOBOI0PO/IOB.
IIpomblilsIeHHOE ~ MOJIY4YEHHE  COJMSHOM  KHCIOTHI.
IlpuMenenne  CONAHOM M IUIABUKOBOM  KHCIIOT.
Tamorennypl. OcHOBHBIE, aM(OTEpHBIE M KHCIOTHBIC
ranoreHuapl. [lomuMepnsie ramoreHuAbl. OcoOeHHOCTH
THAPOIH3a raJoreHHUIOB Pa3IUYHBIX THIIOB.
I'mapodropussr.

5. Okcunel ¢ropa, xiopa (I, IV, VI, VII), 6poma (I,VI),
iona (II, V): cTpoeHune, ycTOWYUBOCTD, OKHCIUTEIBHBIC
1 KUCJIOTHBIE CBOMCTBA, IPHHIIUIIBI TOTy4EHHU.

6. Comu KHCIOPOJACOACPXKAIINX KHCIOT TaJOreHOB.
CTpykTypa ¥ CpaBHHTENbHAs yCTOMYHMBOCTh COJICH H

NuTepranorennn

BIL.
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kucnor.  IIpuMeHeHHe  THIOXJIOPHTOB,  XJIOPUTOB,
XJIOPaTOB ¥ 1epxiopaToB. OKHUCINTEIbHBIC. TOPIOYHE H
B3pBIBYATEIE CMECH Ha OCHOBE XJopaTa H IIepXjiopaTa
KaJTHs.

7. Unrepranorenusl. Gropunst xnopa (I, I, V), 6poma
(L, 111, V) u #ioma (I, III, V, VII). Xnopunst 6poma (I) u
iona (I, 1III). Bpomun ioma. CpaBHUTENbHAs
YCTOWYUBOCTh (DTOPUIOB, XJIOPUAOB U OPOMHIOB, HX
cTpykrypa.  Dropupyromme  areHTH. — ['mapomms
MHTEPraJoreH!/10B 1 B3aUMOJICICTBHE C IEI04aMH.

p-OnemenTs! VI rpynist.
1. Crpoenne aroMoB p-dIeMeHTOB VI rpymmsL
VI3MeHeHne aTOMHBIX PajilycOB, CPOACTBA K DIEKTPOHY,
9HEPIUH HOHM3ALUH u OTHOCHUTEIbHOH
anekTpoorpuriateabHocty B psiny O—Po. M3meHenue o
TpYyIIE BaJEHTHOCTH W YCTOWYMBOH CTEHEHH OKHCIICHHS
aTOMOB. XapakTep XMMUUYECKUX CBA3€H B COCAMHEHUSX.
CKIJIOHHOCTh K 0Opa30BaHUIO KAaTHOHHBIX M AHHOHHBIX
¢opM, 00pa3oBaHMIO  TOMOIEIHBIX  HOJMMEPHBIX
COEeTMHEHHH.
2. Tlpocteie BemiecTBa. AJUIOTPONHBIE MOAU(MUKALUU
KHCIIOpOZa M cepbl. XMMIUecKas CBsi3b B Mouiekyie O ¢
no3uiuid teopuit BC u MO. Crpoenune Mmonekysbt Os.
M3MeHeHrne HeMeTaluIM4ecKux CcBOMCTB B psny O—Po.
OKHCIUTENBHO-BOCCTaHOBUTEIILHBIE CBOMCTBa p-
aneMeHToB VI rpynmbl, OTHOLIEHHE K MeTalaM H
HeMeTajIaM, BojJe, KHUcIoTaM M mienodaM. DopMmsl
HaXOXKJICHUS OJIEMEHTOB B  mpupone. [IpuHIUIEI
IOJTy4EHHUs] IPOCTHIX BEILECTB.
3. Twugpunsl. Crpoenue  monekyn.  M3meHenue
TeMIepaTyp KuneHus M miasieHus B pagy H,O-H,Te.
Tepmuueckas YCTOHYUBOCTB, KHCJIOTHBIE u
BOCCTaHOBUTEIbHbBIE cBOiicTBa. ToxcuuHOCTH
XaJIbKOTeHUI0B Bojiopoza. OOmre MeTo b OTyIeHHUSL.
4. Oxkcumpl. Kraccudukaimss OKCHIOB 1O  THITY
XUMUYECKOH CBSI3M M KHCIOTHO-OCHOBHBIM CBOHCTBaM.
MeTo/b! OTYYeHUS] OKCHIIOB.
5. XanbkoreHuapl. Meroas! moydenus. Kinaccuduxarms
Cynb(hHAOB 10 THITy XUMHYECKO#t cBsi3u. OOIIMe METOIbI
MoydeHnsl. XaJdbKOTeHHABl KakK IIOIyIPOBOJHUKOBEIC
MaTepHabl.
6. Ilepoxcun Bomopoma. CTpoeHHE — MOJIEKYJIbIL.
Tepmudeckass ~ yCTOHYMBOCTD M OKHCIHTEIHHO-
BOCCTAHOBUTENBHBIE  CBOWCTBA. IIpOMbIlIUIEHHBIE |
nabopaTopHble MeTobl Homyuenus. [Ipumenenue.
7. Tmmpumsr  cepel  H,S,. Crpoenne Moiexyi.
Tepmuueckas YCTOMUUBOCTH u OKHUCIIUTEIBHO-
BOCCTaHOBUTEIIbHBIE CBOIfcTBa. Honucynbpus.
CpaBHeHHe YCTOHIHBOCTH MIOJIACYIB(HITOB u
COOTBETCTBYIOIIUX KUCTIOT.
8. Okcunpl anementoB (IV,VI). OcobeHHOCTH CTpOEHMUS,
MIPUHIMIIEI TOTyYeHHNs], OTHOIIEHHE K BOJE, KHCIOTaM H

IIeTI0YaM. OKHCITUTENBHO-BOCCTAHOBUTENIBHBIC
coiicTBa. [Ipumenenue SO,, BIUSIHUE HA OKPYKAIOIIYIO
cpeny.

9. CepHuCTasi, CENEHUCTAs W TEJUIypUCTasi KUCIOTHI.
CrtpoeHre MONCKyd © aHHOHOB KHCIOT. MeTomsl
nonydeHusl. VI3MeHeHHe KHCIOTHBIX M OKHCIHTEIHHO-
BOCCTAHOBHUTENBHBIX CBOWCTB B psmy H,SO3;—H,SeOs—
H,TeO;. IlomydeHne u CBOMCTBA KHUCIBIX U CPEIHHX
COJIeH TaHHBIX KUCIIOT.

10. Cepnas, ceneHoBas U TEUIypOBash KHCJIOTBHIL.
CrtpoeHre MONCKyd © aHHOHOB KHCIOT. MeTomsl
nonydeHusl. VI3MeHeHHe KHCIOTHBIX M OKHCIIHTEIHHO-
BOCCTAQHOBHUTENBHBIX CBOWCTB B psimy H,SOs—H,SeO,—
HeTeOg. Ilomyderne u CBOMCTBA KHUCIBIX U CPEIHHX
coueit JIaHHBIX KHCIIOT. Oco0bie CBOIiCTBa
KOHIICHTPUPOBAHHBIX KHCJIOT. IlonmcepHble KUCIOTH H
HX COJIH.

11. Tuocepnas xucnora. Tuocymbdarel. CrpoeHue
THOCYJIb(aT-HoHA. [Monyuenue, OKHCITUTEIBHO-
BOCCTaHOBUTEILHBIE CBOMCTBa u MPUMEHEHHUE
THOCYIbGata Hatpus. I[lOMMTHOHOBBIE KHCIOTEI M HX
comu. 'mapocepHucTas kuciora. CTpOeHHE MOJEKYJIbL.
OKHUCITUTENFHO-BOCCTAHOBUTEIILHBIC CBOMCTBA.

12. IlepokcoMOHOCEpHAsT U HEPOKCOMMCEPHAsT KHCIOTHL.
Crpoenue MOJIEKYIL. [puHIMIEL TIOJTyYCHUS
(31eKTpoCcuHTE3). XMMUUECKHUE CBOWCTBA MEPOKCOKUCIOT

I'anorennnbt
XaJbKOT€HOB.
[IpumeHenue
rajoreHusioB |
OKCOTraJIOTEHHI0
B P-DJIEMEHTOB
VI rpynrsl.
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M UX COJICH.

p-OneMenTHI V TpyIIbL
1. CrpoeHHe aTOMOB p-3JIE€MEHTOB V  TPYIIIEL
V3meHeHne 1m0  Ipymme — aTOMHBIX  paJHyCOB,
HMOHU3ALMOHHBIX OTEHIIMAJIOB, CPOJICTBA K JIEKTPOHY H
OTHOCHTENIbHOM AJIEKTPOOTPHLATEILHOCTH 3JIEMEHTOB.
BasleHTHOCTbh M CTENEHU OKHCIEHHMS aTOMOB. XapakTep
XMUMHYECKUX CBsi3edl B coenuHeHHsX. CKIOHHOCTh K
00pa30BaHUI0  KAaTHOHHOM M  QHUOHHOH  (opm,
KOMILIEKCOOOPa30BaHHIO.
2. IlpocTeie BemiecTBa. XMMHUYECKAsi CBS3b B MOJICKYJIE
azora ¢ nosunui teopuit BC um MO. CkIOHHOCTH
tdocdopa, MplmbIKA U CypbMBI K 0Opa30OBaHHIO
MONUMEPHBIX  QOpPM.  AJUIOTPONHBIE MOAU(DUKALUH
dochopa u 0ocobeHHOCTH UX CTpOeHHMs. PeakioHHas
CIIOCOOHOCTh MOJICKYJISIPHOTO ¥ aTOMAapHOro asora,
Gemoro U kpacHoro  Qocdopa.  OKHCIHTETHHO-
BOCCTAaHOBUTENIBHBIE  CBOMCTBA NPOCTHIX  BEILECTB,
OTHOLICHHE K HEMETallaM, MeTajllaM, BOJE, KHCIIOTaM,
mrenoyam. PopMbl HAXOXKIAEHUS DJIEMEHTOB B MPUPOJE.
[IpUHIMIB  TOAyYEHHsT W  T[PHMEHEHHE MPOCTHIX
BEILECTB.
3. Twunppupblt coctaBa OHs.  TepmonuHamuyeckas
XapaKTEepUCTHKA peakUuH CHHTe3a amMMuaka. JKuIkuii
aMMHaK KaK pacTBOpHTENb. PacTBopeHHe amMMHaka B
Boze. Cosii aMMOHMSA, OCOOCHHOCTH HMX TEPMHUYECKOM
JIMCCOLIMALIUH. AMMHHOKOMILJICKCBI. Peakuun
3aMEILeHHs BOIOpPOAA B aMMHake. AMHIBI, UMHIbI U
HUTpUIBL. B3aumozelicTBHe aMMMaka C KUCIOPOJOM.
Ilpumenenne ammuaka. DocduH, apcuH, CTHOUH U
BUCMYTHH B CpPaBHCHHH C aMMHAKOM: CTPYKTYpPHbIC
0COOEHHOCTH, TEIIOTHI o0Opa3oBaHus, METO/IbI
MOJTy4YeHHUS, TepMHYECKas YCTOHYHBOCTb,
B3aMMOJIEHCTBUE C BOJIOM U KUCIOTaMH.
4. Tuppa3uH, THIPOKCWIAMUH W  a3UIOBOJOPOL.
CTpoeHHe MOJIEKYJI, METObI MOJYYCHHS U TIPUMEHEHHUE.
KucnotHo-ocHOBHBIE u OKHCITHTEIHHO-
BOCCTaHOBUTENbHbIE cBoMcTBA. CoiM  TUApa3oHus,
THAPOKCHIIAMMOHHS M a30THCTOBOJOPOIHOI KHCIIOTHL
Nx npumenenue.
5. Okcuppl aszora (LILIILIV,V). Crpoenue Momnekyi.

IpuHIMIB TIOJTy9eHUSL. TepmoxuHaMUUYeCKast
XapaKTEepUCTHKA peakUuK cuHTe3a okcuia azora (1) u3
HPOCTHIX BEIIIECTB. KHCII0THO-0CHOBHBIE u

OKHCITUTENBHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA OKCHIIOB
azota. TokcnuHOCTh. BiusiHMe Ha OKpYXKAIOILyIO Cpey.
6. AzorucTtas M a30THas KUCIOTbL. CTpOEHHE MOJIEKYI
KHCIIOT ¥ aHWOHOB  KWchoT. Kwucimoreele
OKHMCJIMTEIbHBIE CBOHCTBA KHMCIOT M HX COJeH.
ToKCUYHOCTH HUTPUTOB M HUTpaTOB. B3aumoneiicTBue
a30THOM KHCJIOTBI C METallaMH ¥ HeMeTallIaMH.
Iapckas Boaxa. IlomydeHue W mHpHUMEHEHUE a30THOU
KHCJIOTBI. A30THBIE ynoOpeHust. Tepmuueckas
mucconparmsi  HuTparoB. Ilopoxa ¥ B3pBIBUATHIC
BemiecTBa. [IpUHIUNBI  COCTaBIGHHA TOPIOYUX U
B3pPBIBUATBIX CMECeil.

7. Oxcuapl ¢ocdopa, MbIMIbIKA, CYpbMBI W BHCMYTA.
Ocobennoctr ctpoeHusi. OTHOIICHHE K BOJE, KHCIOTAaM
U menodam. [IpUHINIE TOTydeHHs.

8. Kucnopomoconepxamue KAcIoTEl  (ocdopa, uX
crpoenne. DocopHoBaTUCTaAs KMCIOTA M THIOGOCHATHI.
®dochopucrast  kucnora u - ochurel. Mera- U
oprodocdopHas KHCIOTH U UX cond. Ilommdochopusie
kucnotel U noiudocarel. OCHOBHOCTD, KHCIOTHBIE H
OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIE cBoiicTBa
thocdopoconepxammux KHCJIOT. Tony4enne u
npuMeHerne oprtodochoproit kucnotel.  PochopHsie
ynoOpeHusi.

9. TI'mppokcuasr As, Sb wm Bi (IILV). Mera- u
oprodopmel.  KHCIIOTHO-OCHOBHBIE M OKHCIIHTEIBHO-
BOCCTAaHOBHUTENbHBIC CBOHCTBA. [IpUHITUITBI MOIyYeHHS.
ApceHaTbl, cTHOAaTBl M BUCMyTaThl. OCOOGHHOCTH HX
TUPOITH3A.

10. Tamorenunsr N (III), As, Sb u Bi (LV).
Okxcoranorenuspl. Crpoenue. IIpuHUMIBI OTy4YEHUS.
T'uaponmn3.  OcoOEHHOCTM  CTPOGHUS U CBOWCTB
tdochonuTpumxIopuma.

Coenunenus p-
2JIeMEHTOB V
TPYIIITBI C
MeTaJTaMu.
Hutpunsr,
tdochunsr,
apCeHU bl U

CTHOUIBL.

A3,
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p-Onements! |V rpynimsl.
1. CrpoeHne atomoB p-3;memMeHTOB IV rpymmsl
V3meHeHne 1o  Ipymnme — aTOMHBIX  PaJMyCOB,
HMOHM3aIMOHHBIX MOTEHIHAJIOB, CPOJCTBA K JIEKTPOHY U
OTHOCUTEIBHOH 3JIEKTPOOTPUIATENLHOCTH 3JIEMEHTOB.
BasleHTHOCTh M CTENEHU OKHCIEHHMS aTOMOB. XapakTep
XUMHYECKHX cBs3ell B coequHeHHsX. CKIOHHOCTH K
00pa3oBaHHIO  KATHOHHOW W  aHHOHHOH  (opm,
KOMIUIEKCO00pa3oBaHuio. ['OMoLEenHbIe MOJIEKYJIbl Ha
OCHOBE YIJIepofia H FeTepOLEHbIe CTPYKTYPEI Ha OCHOBE
KHCJIOPOZa U KPEMHHUS.
2. Ilpocteie BemiecTBa. AJUIOTPOMHBIE MOAU(DHUKALUH
yIepoja M OIO0Ba, OCOOGHHOCTH HUX CTPOCHHS.
[onynpoBOAHUKOBBIE CBOMCTBA KPEMHUS M TI'€pPMaHUs.
OKHCIIUTENbHO-BOCCTAHOBUTEBHBIE CBOMCTBA IMPOCTBIX
BEIECTB, OTHOIICHHE K HEMeTalllaM, MeTalllaM, BOJE,
Kkucnoram, menodaM. CoeMHEHNS BKIIIOYEHHS rpadura.
DopMBbI HAXOXK/IEHUS 3JIEMEHTOB B npupoae. [TpuHuumb
TIOJTy9EHHUS U IPHMEHEHHS IIPOCTHIX BEIIECTB.
3. Tmapunpt coctaBa DHs. CrpoeHue Molekyil.
V3meHeHue TemilepaTyp IUIABIEHHS M KHMIEHMS B DLy
CH,SiH,~GeH,~SnH,~PbH,;  mo  cpaBHenuio ¢
U3MEHEHHEM B psjax TUAPUIOB p-3iemeHToB V-VII
rpynm. IIpyHIUIBI TOTy4eHHs! U XMMUYECKHUE CBONCTBA.
Tunpunsl thna 3OpHp. OTHOCHTENBbHAs YCTOWYMBOCTH
COCIMHEHNH, COIepXaIUX TPYMIHPOBKH D-3, D=D u
D=0, oOpazyembIx anemenTamu [VA rpynmsl.
4. Okcup yraepoaa (II). Xumuueckas CBsi3b B MOJICKYJIE
¢ nosuumii Teopuii BC u MO. IlpombliuieHHble 1
J1abopaTopHbIe METOIbI HONIyueHus. BoccTaHoBUTEIbHBIE
cBoifctBa. Peakmmm  mpucoequHeHus.  KapOoHMIBI
metaiioB. @ocreH. TokcuuHOCTh OKcuaa yriepoaa (1) u
ero coenuHeHuid. Oxcup yraepopa (IV). Crpoenue
Mosekynsl. OTHOIIEeHHE K Boje U menodam. [Tomydenue.
BiusiHue yriuekucioro rasza Ha OKPYXAIOIIYIO Cpey.
[TpuMeHeHue OKCUIOB yriaepoaa.
5. YronbHas kucnota u ee comd. CTpoeHHe MOJIEKYIIBI U
kapOoHar-uoHa.  CBOHCTBA  yroJbHOH  KHCIIOTBI.
KapGonarsl, THIPO- u THPOKCOKapOOHATHI.
OcoOeHHOCTH WX  TOJNYYeHHs W TepMuuecKas
ycroitunBocTs. [IpuMeHenune coneil yroabHON KUCIOTBI.
6. Oxcuapl kpemuusi (ILIV). Ocobennoct crpoeHus
JMOKCHIa KpeMHHs. AMopdHas U KpHCTaIHYecKast
dopMBI, KBapll M  KBaplEBOE CTEKJIO. MeTomsl
nonyuenusi. CoiictBa SiO,. OrHomeHHE K BOJE,
KHCIOTaM W  IenodaM. MeTogsl  ImepeBoga B
pacTBopHMOe COCTOSTHHE. Mera-, opTo- u
MONUKPEMHUEBbIe KHCIOTHI U UX coiu. OcobeHHocTH
CTPOCHHSI  KPEMHHEBBIX  KHCIOT M  CHJIMKATOB.
IIpuposHble M HCKYCCTBEHHBIE CHIHMKATBL DakTopsl,
oIpeeNIoHe YCTOHYUBOCTH aMop(HOro
(cTeko00pa3sHoro) cocTosiHUs — cwinkatoB.  Crekio,
CTEKJIOBOJIOKHO, ~CTEKJIOTKaHb. Curamisl.  LleomnThL.
Iement. TyromnaBkue kepaMUKH HA OCHOBE KPEMHHUSI.
7. Oxcumsl m rugpokcuasl Ge, Sn m Pb (ILIV).
CpaBHHUTENIbHAS YCTOHYMBOCTH. KHCIOTHO-OCHOBHBIE H
OKHCIIHTEIbHO-BOCCTAHOBUTENbHEIE — cBolicTBa.  Comu
THAPOKCHJIOB B KATHOHHOW M aHHOHHOW QopMax.
PacTBOPHMOCTB U THAPOIHM3YEMOCTE COJIEH.
8. Coennnenus p-anementoB [V rpynmsl ¢ cepoit. MoHo-
n aucynbuasl. Cepoyriepon. THOyronpHas KUciIoTa M
THokapboHatsl. Tnocoennnenns Si, Ge n Sn.

9. T"anorenuast p-27IEMEHTOB v TPYMIIBL.
CpaBHuTENIbHAS YCTOHYHMBOCTS. I'mpponms.
I"anoreHOKOMIIIIEKCHI. I'excadropokpemHmeBas u
TeKCaxJIOPOOJIOBSIHHASA KHCJIOTHI M HX comd. CBolicTBa
PbHal,: PacTBOPUMOCTD u CIOCOOHOCTH K
KOMILIEKCO00pa30BaHHUIO.

10. uanoBonopon " POAAHOBOJOPO/L.

IlmanoBosOpO/IHAS ¥ POJAHOBOJOPOJHAS  KHCIOTHI.
[{naHua-MOHBI W PONAHWI-MOHBl KaK JIMTaHIBl B
KOMIIIEKCHBIX COEIHHEHUSX. TOKCHYHOCTh NUAHHUAOB H
POJaHH/IOB.

11. Kapbuasl u cuaunuasl MetamioB. Tl kapOHUmoB.
OtHouleHne KapOMIOB pas3HBIX TUIOB K BOIE H
kucnoraM. Kapoopynn. CruiaBbl 0J10Ba U CBUHLIA.

Caunen.
[MonynpoBoaHuk
u
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p-Onementst |1 rpymnmer.
1. Crpoenue atomoB p-anementoB Il rpynmsl.
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V3meHeHne 1o  TIpynne — aTOMHBIX  PaJMyCOB,
HMOHM3aLMOHHBIX MOTEHIHAJIOB, CPOJICTBA K JIEKTPOHY U
OTHOCUTEIBHOH DIEKTPOOTPHIATEIFHOCTH DJIEMEHTOB.
BasleHTHOCTh M CTENEHU OKHCIEHHMS aTOMOB. XapakTep
XMUMHUYECKUX CBsi3ed B coenuHeHMsX. CKIOHHOCTh K
00pa3oBaHMIO  KAaTHOHHOM W  aHHOHHOH  ¢opm,
KOMIIJIEKCOOOPa30BaHHIO.

2. Ilpocteie BemiecTBa, OCOOCHHOCTH HX CTPOCHUS,
¢u3nyeckne W XUMUUECKHe CBOHcTBA. OKHCIHTENIHHO-
BOCCTAHOBHUTEJbHBIE  CBOICTBAa  IPOCTBIX  BEILECTB,
OTHOLIEHHE K HEeMeTalaM, MeTallaM, BOJe, KHCIOTaM,
menouyaM. PopMbl HaXOXKAEHUS JIIEMEHTOB B IPHPOJE.
IlpyHnunel MOdydeHMs U HPHUMEHEHHMS  HPOCTBIX
BEILECTB.

3. Tumpuper p-snemenroB IIIA rpymmer. Crtpoenue
MoneKyln — GopoBomopono. IloinmepHoe — crpoeHue
ruapunoB Al, Ga, In, Tl IlpuHumosl momydeHus: u
XMMHYECKHE CBOHCTBAa (OTHOIICHHE K BOAE, IIENoYaM,
TOpEHHUE).

4. Oxcugsl p-saementoB I rpymmer. OcobeHHOCTH
CTpPOCHHS, TIOIy4YeHHe, OTHOIIEHHE K BOJE, KHCIOTaM H
menoyaMm. CpaBHUTENbHAs  YCTOWYMBOCTH  OKCHIIOB.
IIpumenenue.

5. I'mppoxcuasl p-anementos III rpynmel. M3meneHue
KHCJIOTHO-OCHOBHBIX CBOWCTB OT Oopa K Tammmio. Opro-,
Mera-, noiaubopHble KucaoThl. CocraB, CTpOEHHE,
IOJTy9eHHEe, KUCJIOTHBIC CBOHCTBA. COMI OOPHBIX KHCIIOT.
Bypa. OcobOeHHOCTH MOJy4YeHUS, 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, NONMyYeHHbIX npu ciutaBnennd Al(OH); ¢
[IeJIoYaMd ¥ TIPH  B3aMMOJCHCTBHH C PacTBOPaMH
mienoyei. MeTo/pl Moy4eHus: MHAATOB U TaJUIaTOB.

6. Tamorenuapt p-snementoB Il rpynmel. Cocras,
CTPOCHHE, METOABl IIONyYECHHs, PEaKIUH THUAPOJIH3a.
Komruiekcubie rajJoreHuIpl. TerpadropobopHas
kucnora. ®ropobopatsl.

7. Coenunenus p-anementoB 111 rpymst ¢ cepoit, a3oToM
u  dochopom. OCOOCHHOCTH CTPOCHHS, TPUHIUITBI
MOJTy4eHUsI, OTHOIIEHHE K BOJE, KUCIOTaM, IIENoYaM.
IMpumenenne. OCOOEHHOCTH CTPOCHUS, MHOJyUeHWE U
cBoifcTBa Gopasona.

8. bopuabl MeramnoB. XUMHUECKas CBA3b B OOpHIax.
®dusnyeckue M XUMHYECKUE cCBoiicTBa. IIpumeHeHue.
CgolicTBa cruiaBoB Ha ocHOBe MeTayuioB IIIA rpymmsr.

TIOTy4€HUA

W

Merauibl.
1. OcoOeHHOCTH 3JEKTPOHHOTO CTPOEHHUS aTOMOB
METaJIOB, OTHOCAIIMXCS K cemeiicTBam S-, p-, d- u f-
oneMeHTOB. IlonokeHue MeTaioB B NEPHOAUYECKOH
cucteme. ['pannna Huntns.
2. OcCHOBHBIE THIBI KPHUCTALUIMUECKUX CTPYKTYP
METaIoB Ha IpUMepe MarHusi U Mexu. XapaKTepHbIe
KOOpAHHALIMOHHBIE  YHMCIIA  aTOMOB  METaJLloOB B
KPHCTaJUIMIECKOH pemeTke.
3. Meramiuueckass CBA3b C TOUKH 3PEHUS TEOPUH
CBOOOIHOTO BJIEKTPOHA U C TO3MLMIA 30HHOH TEOpUH
(MO). Kpurepmii pasjencHus TBEpABbIX BEIIECTB Ha
MeTaJIbl X HEMETaJIbL.
4. Oco0OeHHOCTh (PU3MYECKHX CBOMCTB METAJUIOB:
METaJUIMYeCKuil ONecK, IBET, BBICOKAs JJIEKTPO- |
TEeIUIONPOBOAUMOCTb,  TBEPAOCTb, IUIACTUYHOCTH U
TeMIepaTypa IIaBICHHS.
5. OOmue  XMMHYECKHE  CBOWCTBA  METAJUIOB.
DIEeKTPOXHUMHUUECKUH DAl HanpspkeHuil. OTHOIIeHUe
METauIoB K BOJE, KHCIOTaM, IIEN0YaM M PacTBOpaM
conei.
6. Xumuueckas U OJEKTPOXMMHYECKash KOPPO3Hs
MeTaiuioB. COCOOBI 3aIUTHI OT KOPPO3HH.
7. ®opMbl HAXOXKAEHUS METAJJIOB B IpUpojie. Pynnsie
MECTOPOXKICHUS. Pe/ikuie 1 paccesHHbIE SIeMEeHTHL.

8. O0mre MeTo/bl NONTy4YEeHHsT METAJUIOB: MHPO-, THAPO-
U DJEKTPOMETAUTYprust. TepMuueckoe paslioKeHHe
KapOOHMIOB ¥ MoaumoB. [IpWHIMIBEI — TOTyYeHHs
METaJJIOB BBICOKOH YHCTOTHL.

9. CrutaBbl MetaiuioB. IIpuMepsl KOPPO3MOHHOCTOMKUX,
U3HOCOYCTOMYMBBIX,  TBEPABbIX,  TYrOIUNIABKHX |

Knaccuduxanuums
CIUIABOB 10
MHKPOCTPYKTYpE
: TBEpbIE
pacTBOpEI,
9BTEKTHKH,
MEPUTEKTHKH U
HHTEpMeTaLTHIC
CKHe

COETMHEHUSI.
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JIETKOIUIaBKUX cIutaBoB. O0acTi ux NPUMEHCHUA.

10

s-Onements! | u Il rpymm.
1. Crpoenne atomoB S-smementoB | u II rpymm.
V3meHeHne B Tpymnne  aTOMHBIX — PaguycoB  H
HOHHM3AIMOHHBIX ITOTEHIMATIOB. BaJeHTHOCTh U CTENeHb
OKHCJICHHSI aTOMOB. XapakTep XHMHYECKHX CBs3eH B
coenuHeHHAX. OCOOCHHOCTH IUTHS U OSPUILTHSL.
2. Haxoxnenune B npupoze. [IpoMBbIIIIEHHOE HOTy4eHHEe
IIEJIOYHBIX U IEIIOYHO3EMEIbHbIX METaJLIOB.
3. ®du3nueckue U XMMHIECKHE CBOMCTBA IEJIOUHBIX U
I{EJIOYHO3EMEITbHBIX MeTa/LI0B. OTHOIICHHE K
HeMeTallIaM, BOJIE, KHCIOTaM.

4. Tuppunsl. Ilpupona  XMMHYECKOH  CBS3M U
KpPHUCTAJUTHYECKast CTPYKTypa ruapuaoB. OTHoLIeHHe
ruapuioB K Bone. [Ipunnune! nomydenus. [IpumeHenue
B Ka4e€CTBE BOCCTAHOBHUTEIICH.

5. CoequHEeHHUs 1IEI0YHBIX U IIEJI0YHO3EMEIbHBIX
METAJUIOB ¢ KUCIOPoJoM. OCOOEHHOCTH XUMHYECKOU
CBSI3H B OKCHIAX, MEPOKCUIAX, HAIIEPOKCHIAX H
o30HHIax. CpaBHUTENIbHAS YCTOHYMBOCTE. OTHOLIEHHE K
BoJie u okcuay yriepona (IV). OkuciurensHo-
BOCCTaHOBUTENbHBIE CBOMCTBA. [loyyeHue u
MPUMEHEHHUE.

6. Tunpoxcuusl. Ilpupoma XHMHUUYECKOH CBA3M M
KPUCTAJUIMYECKast CTPYKTypa THAPOKCUIOB LIETOYHBIX U
IEJI0YHO3eMEbHBIX METAaJlIOB. CpaBHeHue
TEPMUYECKON YCTOHYHBOCTH, PAaCTBOPUMOCTH B BOJE H
cwisl ocHoBahwusi B psgy LiIOH-CsOH, Mg(OH),—
Ba(OH),. AmdorepHocTs  TUOPOKCHIA — OepuUILIHSL.
ITpyHIMIB TPOMBIIUICHHOTO IOTYyYEHHS THIPOKCHIOB
HATpUs, Kaiusd M KalblMsd M UX HpUMeHeHHe. Mepsl
IIPeIOCTOPOKHOCTH IPH paboTe cO IIEN0YaMH.

7. Comn s-amementoB | u II rpymn. BosmoxzoCTh
00pa3oBaHus JBOMHBIX COJIEH M KPUCTALIOTHIPATOB.
Texroruapatbl. XJIOpUabl HaTpUst U Kanus. KapOoHaThl.
CoJa KaJIbIIMHUPOBAHHAS, KPHCTAININYECKAst U IIUTHEBasL.
Horam. 'may6epoBa conb. OcoOEHHOCTH conield JUTHSI.
Ilpumenenne coneil menoyHelx MerawioB. Comn
Oepriis B KAaTHOHHOW M aHHOHHOW opmax. I'mapomms
conell Oepwutist U MarHusa. Xiopuabl. OKCOXJIOPHIBI.
Kap6onatsl. Cynbdatel. OcobeHHOCTH coneld Oepuuus.
Ilpumenenne  comeii  S-amemeHtroB |l rpymmsl
TOKCHYHOCTH COEAMHEHUH OepUILINS, CTPOHLIUS U OapHs.

Kectkocth
Boabl. CriocoObl
ONpeZeNeHuss |
METOBI
yCTpaHEeHHs
JKECTKOCTH.
Enunuis:
U3MEpEHHs
JKECTKOCTH

BOJIBI.
KonuyectBeHHBI
e
XapaKTEPUCTUKH
«MSITKOI» u
(OKECTKON»
BOJIBI.

A3,
C,PK
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d-Onemenrst 1, IV u V rpymm.
1. O6was xapakrepuctuka d-snementos I, IV u V
rpynnbl. CTpoeHHe aTOMOB. l3MeHeHHe IO Tpymme
aTOMHBIX PaJUyCOB H HOHH3AIMOHHBIX IIOTEHIINAJIOB.
BaneHTHOCTh (KOOPJMHAIIOHHOE HYHCJIO) W CTETCHH
OKHUCJIEHHMsI aTOMOB. XapaKTep XHMHUYECKHUX CBsA3eH B
coequHeHHAX. CKIOHHOCTb K KOMIIEKCOOOPa30BaHHIO.
2. Haxoxpenue d-omemento I, IV u V rpymn B
mpupome. Ormecenme Sc, Y wu La « rpymme
penkosemenbHbIx  MetawioB  (P3M).  IIpuHummns
MONyYeHNs] B CBOOOTHOM COCTOSHHM M TIPUMEHEHHE
METAaJIoB.
3. Kpucrammmueckas CTpykTypa U Gu3HyecKkue cBOICTBa
npocteix Bemects d-smementoB I, IV u V rpymm.
3aKOHOMEPHOCTH B U3MEHEHUH TeMIIEPATyp IUIABICHHS U
KHIEHHUS, IIOTHOCTH U TBEPAOCTH METAILIOB.
4. VI3MeHeHHMEe XHMHYECKOH aKTHBHOCTH B rpymmax d-
anementoB Ill, IV u V rpymn. OrtHomeHue K
HeMeTaJlIaM, BOJe, KHCIOTaM U IIeI0YaM.
5. Metozp!l MOMTydeHUsI U KHCIIOTHO-OCHOBHBIE CBOHCTBA
okcuoB u ruapokcunos d-anementos I, IV u V rpymm.
6. Comu d-amementoB I, IV u V rpymn. Ipoctsie u
KOMIUICKCHBIC ~TaJIOTEHHIBI, Cylb(parhl, KapOOHATHI,
HUTpaTsl U cynbGuapl. JIBoitmble comu. CKIOHHOCTB
coel K THIPONU3y U 00pa30BaHUIO KPUCTAIOTHAPATOB.
Oxcoconu.

Coenunenus d-
3JIEMEHTOB
MOJIEKYIISIPHOM
CTPYKTYPBL.
Tanorenuer 1

OKCOraJIOor€HUbI

13,
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d-Dnementst VI rpymmst.
1. O6mas xapakrepuctuxa 0-amementoB VI rpymmsl.
Crpoenne aromoB. VI3MeHeHHME MO TpyIe aTOMHBIX

Tamorenuas  d-
anemeHro VI

TPYIIIBL.

A3,
C,PK

15

28
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panuycoB u MOHH3aLHOHHBIX MOTEHIINANIOB. Knacrepabie 4
BaneHTHOCTh  (KOODJMHALMOHHOE YHUCIIO) W CTENCHH TaJIOreHUIBI
OKHCJICHHS] aTOMOB. MoiubpeHa |
XapakTep XUMHUYECKMX CBf3€ B  COEIMHEHUSX. BoJIb(pama.
CKIIOHHOCTh K 0Opa30BaHUIO KAaTUOHHOM M aHMOHHOMH JInokcoranorenu
¢opM, 00pa3OBaHHUIO OKCOCOGAMHEHHMil, KIACTEPHBIX ITBL.
COEIMHEHUH ¥ KOMIUIEKCOOOPa30BaHUIO. 3aBUCUMOCTD
2. Haxoxnenue xpoma, monubaeHa u Bojibppama B (u3nUecKux
3eMHOM Kope. BakHeliline NpUpOAHBIE COEIUHEHUS. CBOICTB oT
IIpyHIMIBI  TIPOMBIIUICHHOTO IOJYYEHHS METaJUIOB. CTPYKTYpBI.
[IpumeHeHne MeTawioB B CBOOOJHOM COCTOSHUM M B T'uaponus.
BHU/JIE CIJIABOB.

3. ®usuueckue cBoiicTBa Xpoma, MoOJHMOIECHAa H

Bolb(pamMa  (TemiepaTypa  IUIABJICHUS, TBEPHOCTb,

IUIOTHOCTh W MEXaHHYECKas MPOYHOCTh). XUMHYECKast

AKTUBHOCTb IPU OOBIYHOMN U TOBBILIEHHOH TeMIepaType.

OTHOIICHHE K METAJIaM, HEMETaJlIaM, BOJIE, KUCIIOTaM H

LIeI04YaM.

4. Okcuzpt u ruapokeuast xpoma (11, 11, V1), monubaena

u  Boibppama  (VI).  IlpuHUOMIBI — HOMYYEHUS.

CTpyKTypHBIE 0COOEHHOCTH. V3MeHeHHe KHCIOTHO-

OCHOBHBIX u OKHCJIHTEIbHO-BOCCTAHOBUTEIIBHBIX

CBOWCTB OKCHIOB U THAPOKCHAOB B 3aBHCHMOCTH OT

CTENEeHN OKHCICHUS W IOPSIKOBOrO HOMEpa 3JIEMEHTa.

OTHoOIlICHHE K HArPEBaHUIO, BOJIE, KMCIOTaM U II[eI0YaM.

Merozasl mepeBoja B BOAOPACTBOPHMOE COCTOSIHHE.

IprmeHeHne OKCHAOB. POlb THAPOKCHIOB B TEXHOJIOTUH

HOJTyYCHUS METAJLIOB. VI30m0IHKUCIIOTL.

I'erepononMkucaoTsl MONUOIEHA U BOIb(pama.

5. Comn d-snementoB VI rpymmsl B KaTHOHHOM (opme.

Couu xpoma (1, 11). IIpuaumne! nonyuenus. Paznuuus B

XUMHYECKHX CBOMCTBax. Kpucramioruaparsi.

KowmrmiekcHbie coenaenus. J|BOWHBIE COMU.

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

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

BiisiHHE KHCIIOTHOCTH PacTBOpa Ha PaBHOBECHE XpOMaT

— nuxpomar. [lomuxpomarsl. OKHCIUTEIbHBIE CBOKWCTBA

xpomaroB. [IpuHUMI —JA€HCTBHS XpOMOBOW  CMECH.

Momubnatel ¥ Bonb(pamatel. [lonumonuOmaTel 1

OJIMBOJIb(hpaMaThl.

7. Tlepokcocoenunenuss xpoma. Ilepokcua xpoma.

IMepokcoxpoMoBbie KHCITOTBL. OCOGEHHOCTH CTPOCHHSL.

YcroiunBocTh " OKHCITUTENbHBIE CBOHCTBa

TIePOKCOCOETUHEHUI XpoMa.

13 d-Onementst VII rpynmsr. Knacrepuere A3, 15|28 1,
1. O6was xapakrepuctuka O-smementos VIl rpymmsr. coeaunerust Mn, C,PK 2,
Crpoenne atomoB. VI3MeHeHHMe MO TpymIe aTOMHBIX Te n Re 3
pajauycos " HMOHM3AIHOHHBIX MOTEHIHAJIOB. lanorenu et 4
BasieHTHOCTh  (KOOP/JMHAIIMOHHOE YHCIIO) M CTENEeHH TeXHENUA u
OKHCJIEHHS aTOMOB. peHus.

XapakTep XHUMUYECKHX CBsi3el B  COGIMHEHHAX. KapGonmsr

CKJIOHHOCTb K OOpa30BaHMIO KATHOHHOW M aHHOHHOM Mapramnua,

(bopM, 0OPA3OBAHMIO OKCOCOEAMHEHHH, KJIACTEPHBIX TEXHCLUA 1

COeIMHEHHH U KOMILIEKCO0OPa3OBaHHIO. peHud.

2. HaxoxmeHne Mapraii@a, TEXHEIHs U PEHUs B 3€MHOM Hpurupms

Kope. Baxneiinie npuponusle coenuHenus. [IpUHIUIEL R

HPOMBIIIIEHHOTO TONydeHHs MeTauioB. I[IpuMeHeHHe fipupona

METAIIIOB B CBOOOIHOM COCTOSHHH U B BUJIE CIUIABOB. XHUMHHECKOH

3. dusmyeckue CBONCTBA MApraHIA, TEXHEIMS M PEHHs CBA3H,
[pHIMEHEHHE.

(TemmepaTypa IUIaBICHHS, TBEPAOCTb, IUIOTHOCTH H
MEXaHHYeCcKasi IMPOYHOCTh). XWUMHUECKas aKTHBHOCTH
pu OOBIYHOM U MOBBINIEHHOI TeMneparype. OTHOIIeHHne
K MeTaJllaM, HeMeTaJlIlaM, BOZIe, KHCIIOTaM M IIeIoYaM.
4. Oxeuppl u rugpokcuast maprauia (11, 11, 1V, VI, VII),
texneuust u penus (IV, VII). [punumnsr nomyueHus.
CTpyKTypHBIE OCOOCHHOCTH. lI3MEHEeHHe KHCIOTHO-
OCHOBHBIX u OKHCIIHTENHHO-BOCCTAHOBUTEIBHBIX
CBOICTB OKCH/IOB W THUAPOKCHIOB B 3aBHCHMOCTH OT
CTENECHU OKMCICHUS M MOPSIKOBOTO HOMEpa 3JIEMEHTa.
OTHoOIIIEHNE K HATPEBAHUIO, BOJIE, KUCIIOTAM M IIEII0YaM.
5. Comm MapraHna B kaTHOHHO#H (opme. Conu Maprasma
(11, 11). TpuaUMIE TOTyYeHHs. Pa3andus B XHMHYIECKUX
CBOWCTBAX. Kpucramnoruaparst. KowmmiexcHsle
coenunenus. [IpumeHenne coneit maprasua (11).

6. Comu mapranna B aHHOHHOH ¢opme. Conu Maprania
(IV, VI):  [upuHUMOBI  [ONY4YCHHS,  THAPOIIH3,
OKHUCIIUTENBHO-BOCCTAHOBHUTENIbHBIE ~ CBOiicTBa.  Conn
mapranma, TexHerus u  perus (VII). IMpunrmume
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TIOJTy4€HHsA U NIPUMCHCHUC IIEPMAHIaHAaTOB, NNEPTEXHATOB
1 NEppeHATOB. OKuCIUTENBHBIE CBOHCTBA NepMaHraHat-
HOHA B BOHBIX pacTBOpax pa3m/mH0171 KHCIIOTHOCTH.

14 d-Onementst VIII rpynmsr. Cocpurens 13, 15|28 1
1. O6mas xapaktepuctuka d-snementos VI rpynmer SJICMCHTOB C,PK 2,
CTpoenne atomoB. M3MeHEHHE MO TPYNNE aTOMHBIX CEMEUCTBA 3,
paaMycoB M HMOHM3AUMOHHBIX  NOTEHUMAIOB B [JTATHHOBBIX. 4
TOPU3OHTAIBHBIX u BEPTHKATLHBIX TpHajax. Oxcumer Ru(IV,

BasleHTHOCTb ¥ CTEIIeHH OKHCIIEHHS aTOMOB. V3MeHeHne VHI), pyreHatsr.

[0 TIpyNIe YCTONYMBOCTH COEAMHEHMH B BBICLIEH Oxcuper Os(IV,

CTENEHN OKHCIEHHS aTOMOB. IIpOSIBIICHME CTETIEHH VHI),  ocmarsr.

okucienus VI y xenesa, pyrenust u ocmus. Xapakrep Oxenypt n

XUMHYECKHX cBsi3eil B coequHeHHsiXx. CKIOHHOCTh K THAPOKCH/IbI

00pa3oBaHMIO  KATHOHHOW W  aHHOHHOH  (opm, Rh(Ill, IV) u

00pa3oBaHuIo OKCOCOEIMHEHMIA, KJIACTEPHBIX Ir(il, v),

COEIMHEHUIT H KOMILIEKCOOOPa30BAHHIO. cymbbarsr n

2. Haxoxznenne d-smementos VI rpymmsl B 3eMHOlM KOMIUICKCHbIC

Kope. Baxxueiiuine npupozsble coenrHenus. [IprHIunmb xnopuzsr Rh(ll,

HPOMBILIUICHHOTO [ONYyYeHUs. MeTauioB. I[IpuMeHeHue V) w I (1, 1V).

METaJVIOB B CBOOOJIHOM COCTOSHMU M B BHJIE CIUIABOB. Oxcun u

YyryH, cTaib. TUJPOKCHA

3. dusnyecKue CBONCTBA Kele3a, KOOaIbTa M HUKEIs Pd(Im), com

(TeMmepaTypa IUIaBIEHHs, TBEPAOCT, INIOTHOCTb, Pd(1),

MeXaHUYEeCKas [IPOYHOCTb, (PepPOMATHETU3M). AMMHHHbIE u

XuMHYecKas aKTUBHOCT P OOBIYHOIM M HOBBIIIEHHOM XJIOPHUHBIC

Temneparypax. OTHOLICHHE K META/IaM, HEMETallIaM, KOMIUIEKCHI

BOJIE, KUCJIOTaM | menodam. Kopposus xenesa. Pd(Il, V).

ITupohOpHOE COCTOAHMUE Kele3a, KOOAIBTA U HUKEIISL. Komnexcpre
COETMHEHUS

4. Oxkcunsl u ruapokcunst xenesa (11, 1), kodamsra (l1, Pt(l, V),

1) u zukens (I1). Oxcun Fe;O,. [TpHHINIEL TOTyYeHNS. KaTHOHHbIE,

CrpyKTypHble O0COOCHHOCTH. I3MeHEeHHe KHCIIOTHO- AHHOHHBIE u

OCHOBHBIX | OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX HEUTpalbHbIE

CBOICTB OKCHIOB W THIPOKCHIOB B 3aBHCHMOCTH OT KOMIUIEKCHI

CTEMEHN OKHCICHUS W MOPSIKOBOrO HOMEpa JJIEMEHTA. Pt(ll, V),

OTHOIIEHNE K HATPEBAHMUIO, BOJE, KMCIOTAM M LIEIOYaM. aMMHUHO- u

Tlonmyuenne u  cBoiictBa  ¢epputo  (III) u LHAHOKOMILJIEKC

kobGanbratos(lll). BI,

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

CTPYKTYpHEIE 0COOEHHOCTH, KPHCTAIUTOTHIPATHI, MHOBAsl KHCIIOTA

MPOSIBIICHUE TOPH3OHTAIILHON aHAIOTHH y Cynb(paroB u U ee COMN.

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

Ni(lll) B xaTHOHHOM M aHMOHHOH (OpMax: MPUHIIHIIBI

TMOJYYEHHs], CTPYKTYPHBIC OCOOEHHOCTH, MpPOSBICHHE

FOPH3OHTAIILHOM AHAJOTHH y TANOTEHHAOB M BOMHBIX

comelt, rugponn3, npumenenne. Deppater  (VI):

MPUHIMIBL TTONYIEHNAs], YCTONIMBOCT U OKHCITHTEBHBIE

CBOICTBA, THPOJIN3.

6. Kommiekcusie coenunennst Fe(0, 11, 111), Co(0, 11, 1)

u Ni(0, Il): akBa-, aMMHHO-, THIPOKCO-, IIMAHO-,

OKCaJIaTOKOMILIEKCHI, KapOOHHIIBL. DeppolieH.

MHOTOs/IEpHBIE KOMILUIEKCHL. [IPMHIIMIBI TIOMyYeHUs |

CTPOCHHUE YKA3aHHBIX KOMILIEKCOB.

15 d-Onementst | rpymmbL. Comn 3onoTa A3, 15|28 1,
1. Obmas xapaxrepucruka d-snementoB VIII rpymmesr (1 . B C, PK 2,
Ctpoenne aToMoB. M3MeHeHHME MO TpYNIE ATOMHBIX KaTMOHHOM U 3,

aHUOHHOU 4

paguycoB u HMOHH3aIHOHHBIX MIOTEHI[HANIOB.
BaJeHTHOCTP M CTENeHHM  OKHCICHHS  aTOMOB.
CKIIOHHOCTh K OOpa30BaHWIO0 KAaTHOHHOM M AHWOHHOMH
(hopm, KoMIIIEKCO0OPa30BAHUIO.

2. HaxoxneHue menu, cepebpa U 30J10Ta B 3eMHOIT Kope.
Baxneiimue mnpupoansie coenuHeHus. IIpuHIMOBI
MPOMBIIUICHHOTO IIONydYeHHs MeTamioB. [Ipumenenue
METaJIOB B CBOOOTHOM COCTOSIHHH U B BUJIC CIIJIABOB.

3. ®dwusuyeckue CBOMCTBA MeAM, cepedpa M 30J0Ta
(TeMmepaTypa IUIaBIEHHS, TBEPAOCTb, IUIOTHOCTh H
MEXaHHYeCKasi IMPOYHOCTH). XHMMHYECKas aKTHBHOCTD
mpu  OOBIMHOM M TOBBINIGHHOH  TeMIeparypax.
OTHomIeHHE K MeTalIaM, HeMeTalllaM, BOJe, KUCIOTaM U
menoyam. PacTBopeHme 3050Ta B IApCKOM  BOJKE.
Koppo3uoHHast yCTOHYMBOCTb.

4. Oxcunst memu (1, 11), cepebpa (I, 1) u 3o0mota (1, H1).
[MpuHIMIEl moTy4YeHus. KUCIOoTHO-OCHOBHEIE CBOMCTBA.
OTHOIICHHE K BOAE, KHCIOTAM U IIEI0YaM.

5. Tmapoxeunsr Memu (II) u 3omora (ll). Cmoco6st
MONy4eHus: M OCOOEHHOCTH cTpoeHHs. KuciorHo-
OCHOBHBIC CBoHicTBa. OTHOIICHHE K BOJE, KHCIOTaM H

dopmax. Axsa-,
I[HaHoO-,
TaJI0reHOKOMILIE
KCBL
Terpaxnopo3oi0
Tas KUCJIOTa U ee
COJH.
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menoyaM. OKCO- ¥ THAPOKCOKYIPATHI U aypaThl.

6. Comu menu, cepebpa u 3omota (). OxuciuTeabHO-
BOCCTaHOBUTEIBHBIC CBOICTBa.
JlucriporniopunoHMpoBaHUe Ccojied  Mexu W 30J0Ta.
Tanorenokomiuiekcsl. dortorpaduueckue mpoueccsl Ha
OCHOBE  TaJIOT€HUI0B cepebpa. AMMHHO- u
I[MAHOKOMILIEKCBI.

7. Comu menu (Il). Kpucramtoruapatsl. KomruiekcHbie
coequHeHHs. ['aoreno-, nuano- 1 aMMHHOKOMIUICKCHI.

16

d-Dnementst Il rpynmsr.
1. O6mas xapakrepuctuka O-amementoB |l rpymmsl
CrpoeHne aToMoB. lI3MeHeHHMe IO TpymIIe aTOMHBIX
panuycoB u HOHU3aIIUOHHBIX HOTEHIINANIOB.
BasleHTHOCTbh M CTENEHU OKHCIEHHMS aTOMOB. XapakTep
XMMHYECKUX CBs3efl B coeguHeHHsX. CKIOHHOCTH K
00pa3oBaHHIO  KATHOHHOW W  aHHOHHOH  opm,
KOMILIEKCO00Pa30BaHHUIO.
2. HaxosxzieHue IHKa, KaAMHS U PTYTH B 3eMHOU Kope.
Baxueiimue npuponHble  coenuHeHus.  [IpuHLUIBL
HPOMBIIIUICHHOTO TIOJTy4eHHs MeTauioB. IlpuMeHeHue
METaJIOB B CBOOOHOM COCTOSHHH U B BUJIE CIIIIaBOB.
3. dusmnyeckue CBOICTBA IMHKA, KaaMUS U PTYTH
(TemmepaTypa IUIABJICHHs, TBEPAOCTb, IUIOTHOCTH H
MEXaHHYecKasi IPOYHOCTh). XHMHUECKas aKTHBHOCTBH
npu  OOBIMHOM M IOBBILIEHHOM  TeMIeparypax.
OTHOIIICHHE K METalIaM, HeMeTajllaM, BOJIE, KHCIIOTaM 1
menodyaM. AmaneramMel. Mepbl IPeIoCTOPOKHOCTH TPH
pabore ¢ pTyThIO.
4. Okcunpsl u rugpokeusl uunka (1) n kagmus (11).
Oxcupel  pryrn (I, Il). IlpuHOUIBI — HOJyYeHUS.
CrpykrypHble  0coOeHHOCTH.  KuCIIOTHO-OCHOBHBIE
cpoiictBa. OTHOIIIEHHE K BOJE, KHUCIOTaM M IIEI0YaM.
IIpumeHeHue oKCUI0B.
5. KoMIUIEKCHBIE COCMHEHHs LUHKA, KaJMHi U PTYTH
(). U3meHeHWe YCTOMYMBOCTH aMMHHO-, L[HMAHO-,
rajoreHOKOMILIEKCOB B psagy  Zn?-Cd*-Hg?.
AyTOKOMIUIEKCOOOpa30BaHWE HA INPUMEPE COCTUHEHUMH
KaMusL.

Conu LIMHKA,
KaaMusi ¥ PTYTH
(1) u pryru (1).
CTpyKTypHBIE
0COOCHHOCTH.
Crnioco0b1
TIOJTyYCHHSL.
I'maponus "
aMMOHOJIH3.
OKHCIIUTENILHO-
BOCCTaHOBUTEIb
HblE  CBOICTBa
coJielt pTyTH.

13,
C,PK

15

2.8

AN

17

f-DnemenTsl.

1. O6uras xapakrepuctrka f-amemenros. Ilonoxkenne B
nepuoandeckoit cucreme. Ctpoenue arToMmoB. M3meHenue
ATOMHBIX paJuyCOB M HMOHHM3ALHOHHBIX IMOTEHIMAJIOB B
psimax 4f- u 5f-anementoB. BanentHocTh M CTEneHH
OKHCIICHUS aTOMOB. M3menenne ycTOMuUuBOCTH
COEIMHEHUU B BBICIIEH CTENEHU OKHCIIEHHS aTOMOB B
psAnax JIaHTaHOWIOB W aKTHHOWAOB. BHYyTpeHHs
TEePUOANYHOCTh  CBOMCTB ~ 2JEMEHTOB.  XapakTep
XUMHYECKHX CBsi3eid B coeauHeHHsX. CKIOHHOCTb K
00pa3oBaHMIO KAaTHOHHOW W aHHOHHOH QopM W
KOMIUIEKCOOOpa3oBannio. CXOJCTBO M pasnuyus B
cBoiictax 4f- u 5f-onmemenTos.

2. HaxoxjeHre JTaHTaHOWJOB W aKTHHOHWIOB B 3¢6MHOU
kope. Baxueiimue npupogusie coenuHeHus. [IpuHuuns
MPOMBILIJICHHOTO ~ MOJYy4YeHUs] METauloB.  Peakimu,
JIeKal[e B OCHOBE METOAOB CHUHTE3a TPaHCYpPaHOBBIX
aeMeHTOB. [IpuMeHeHHe MeTalwioB B CBOOOIHOM
COCTOSIHUHU ¥ B BHJIE CILJIABOB.

3. ®wusnueckre CBOWCTBA JIAHTAHOWIOB M AKTUHOWJIOB
(TemmepaTypa IUIaBJICHHS, TBEPAOCTh M IUIOTHOCTB).
PannoakTHBHOCTH 5f-anemeHTOB. Xumudeckas
AKTHBHOCTB JIAHTAHOHMJIOB U aKTHHOHIOB IPH OOBIMHON M
MOBBILIEHHOH Temmeparypax. OTHOLIEHHE K MeTaiiam,
HeMeTasiaM, BOJIe, KHCJIOTaM H IeI0YaM.

IMpumenenue
JIAHTaHOM/IOB B
BHJIE CITTABOB C
0COOBIMH

CBOWCTBaMU.

13,
C,PK

15

2,8

NP

18

4. Oxkcumet u rtuapokcuast 4f- u  5f-amementos.
IMpuaimmer  monydeHns. CTPYKTYpHBIE OCOOEHHOCTH.
VI3MeHeHHEe KHCJIOTHO-OCHOBHBIX M OKHCIIHTEIBHO-
BOCCTAaHOBHTENBHBIX CBOHCTB OKCHIOB U THIPOKCHIOB B
3aBHCHMOCTH OT CTCHCHH OKHCIICHHS M IOPSIKOBOTO
HOMepa odneMeHTa. OTHOIIGHHWE K HArpeBaHHIO, BOJE,
KHCJIOTaM M LIEI0YaM.

5. Comn A4f-omementoB. [IpHHIMIBI  TOTyYEHHS.
PactBopumMocTh coneit B Bome. /[IBOitHble  coum.
Kowmmekcusie coenuaenus. KapOoHaTHBIE H OKCalaTHBIC
xomiekcsl. OcobenHocTH coneit nepust. Lepatsl.

6. Comn Sf-anmemenroB. Coemunenus ypana (VI):
TAIOTCHUABI, ypaHaTbl, COCAWHEHHS IHOKCOYpaHa.

IIpumenenne

AKTUHOHUIOB

13,
C,PK

15

2,8

AN
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Coenunennss  sentynust u  mayronus (VI VII):
HENTYHATHI, IUIyTOHATBI, COCAMHEHHS OKCOHENTYHHS U
OKCOILTYTOHHS.
HUro 311 54 28 | 50
ro 68| 0
8
[Ipumevanue:

- BCe BHIBI y4yeOHOU pabOTBI MOTYT MPOBOIUTHCS AWCTAHIIMOHHO HA OCHOBAHHUU JIOKATBHBIX
HOPMAaTHBHBIX aKTOB;

- B LIESAX pean3aliyd WHIUBUIYAIBHOTO MOAX0Aa K O0YYEHHUIO CTYICHTOB, OCYIIECTBISIOMNUX YUCOHBIH
MpoIecC MO0 WHIWBHUIYAIBHOW TPAaCKTOPHUU B paMKax HHAMBUAYAJIBHOTO paboyero mjaHa, W3ydeHHe
JAHHOW JUCUUILUIMHBI MOXET OCYLIECTBIIITHCA YE€PE3 MHAMBHUAYaJbHbIE KOHCYJbTALIMU IPENOIaBaTENs
OYHO, B Yachl KOHCYJbTAIIMi, 10 JEKTPOHHOM IMMOYTe, a Takke ¢ ucrnonb3oBanuem Webex, miardopmer

nucranionHoro ooyuenust Moodle, nuunblii kabuner cryaenra Ha caiite COI'Y, npyrux 3j1eMEHTOB
OUOC COTI'Y.

6. O0pa3oBaTebHble TEXHOJIOTHH

No/m. Tema Bun KonuyectB | AkTHBHBIE (OPMBI HNHTepakTHBHBIE
3aHATHS 0 4YacoB dopmbI
1 CwMm. yuebHO- Jlexrumn 72 [lepcriekTuBHO -
METOJUYECKYIO KapTy OIIEPEXKAIOLIETO
0o0yJecHMS,
MOIyJIbHAS
TEXHOJIOT U4,
poOIEMHOTO
oOyueHus
2 CM. yuebHo- [paktnuec | 36 [epcniekTHBHO - Bru-urper,
METOANYECKYIO KapTy KHe OTIEPEXKAIOLLETO JMICKYCCHOHHBIE
o0yueHus, TEXHOJIOTHH:
MOJyJIbHAs MO3IOBOH LITYpPM,
TEXHOJIOT U4, Kelc-TeXHOJIOTHS,
poOIEeMHOTO TEXHOJIOTHSI
o0y4eHus CUTYAI[HOHHOTO
aHanu3a
3 CM. yuebHo- Jlaboparop | 216 [lepciekTHBHO - brmut-urper,
METOUYECKYIO KapTy HbIE OTIEPEKAIOIIETO JTUCKYCCUOHHBIE
0o0yJeHwMsI, TEXHOJIOTHUH:
MOy IbHAsS MO3TOBOM ITYpM,
TEXHOJIOTHA, KeWC-TeXHOJIOTHS,
PoOIEMHOTO TEXHOJIOTHSI
o0y4eHus CUTYaIl[MOHHOTO
aHanu3a

7. YueOHO-MeTOANYECKOe o0ecrieueHre CaMOCTOsITeILHOIH padoThl

CamocrosiTennbHas paboTa CTYACHTOB MPOBOAMWTCS B BHJIC€ MUCHMEHHBIX JOMAITHUX 3aJaHUH T10
MOAITOTOBKE K JIA0OPATOPHBIM U MPAKTUYECKUM 3aHATHUSM. BOIMPOCHI, BHIHOCHMBIE Ha CAMOCTOSITETLHOE
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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 kaxmoi W3 TEeM JUIs CAMOCTOSTCIBLHOIO H3y4YEeHHs, MPUBEACHHBIX B pabodeil 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 TOArOTOBKE 3aJaHHi IO  CaMOCTOSTEIBHOH paboTe  CTyaeHTaM  HeOoOXOAMMO
OPUCHTHUPOBATHCS HA KOHCIICKTHI JICKIIUH, PEKOMEHIYEMYIO JIUTEPATYPY.

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

OPOBOJIUTh TOUCK B pa3IMYHBIX CHCTEMax, TaKMX KaKk OOIIMe IMOMCKOBBIC 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 ATTEeCTAIMH MO HTOraM OCBOEHUSI JUCIUIJIMHBI.

Tekymnii KOHTPOJIb 3HAHWWA MPOBOJIMUTCS MYTEM OLEHKH BBINOJHEHUS NMUCBMEHHBIX 3aJIaHUN K
MIPAKTUYECKUM U Ja00paTOPHBIM 3aHATHIM, a TAKKE YCTHBIX OTBETOB HA MPAKTUYECKUX 3aHATHUSAX.

HpI/IMepH 3aI[aHI/II71 K ITPAKTHYCCKUM 3aHATHUAM

1 cemecmp. Cemunap 1. Beeoenue 6 xumuio

1. DnexTpoHHBIE KOH(UTYPAUN aTOMOB U MOHOB. CTPYKTYpHBIE (POPMYJIBI BEIIECTB MOJIEKYIISIPHOTO CTPOCHHSL.

1.1. HamucaTh 371€KTpOHHBIE KOHUTYPALIUU CIICAYIOUMX YaCTHIL:
Al, Ca, Ca?, Sc, Fe?*, Cu?*, Cr, Se?.

1.2. Hanucath CTpYKTYpHBIE (POPMYJIIBI CIIETYIOIIUX MOJCKYII:
H,S0O4, CO2, N2, H3POs.

2. OCHOBHBIE TIOJIOKCHHS TEOPHH ICKTPOJUTHUECKOMN TUCCOIUALIVH,

2.1. CocTaBuTh TOJHBIE M CTYIEHYATHIE YpaBHEHUS IUCCOIHMAIMU CIeAYIOMHX ANeKTpoiauToB: HySOsz, H3zPO,,
NHs-H,O, CHsCOOH.

2.2. CocTaBUTh TOJHBIC W KpaTKHE HOHHBIC YPaBHEHHS BO3MOXHBIX IMOMAPHBIX B3aWMOJICHCTBUII B BOJHOM
pactBope Mexay ciaenyromumu BemiectBamu: HoSO4, BaClz, Na;COs, HNO3, AgNO:s.

2 cemecmp. Cemunap 1. p-Onemenmol

1. IlomoxxeHue p-37€EMEHTOB B Mepuoandeckoi cucreMe. CTpoeHne aTOMOB. V3MeHEHne aTOMHBIX pajnyCoOB U
MOHM3AIMOHHBIX TOTEHINAJIOB 10 IEepHoAaM W TpynmnaM. BaleHTHOCTP W CTENEeHH OKHCJICHHS aTOMOB p-
3JIEMEHTOB.

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

1.2. Kak MeHSI0TCS KHCTIOTHBIE U OKMCIIUTEbHBIE CBOWCTBA COEMHEHNH B psAZax P-3J€MEHTOB CJI€Ba HAIIPaBO U B
rpynmax cBepxy BHu3? JlaliTe 0ObsICHEHUS.

2. Ob6mas xapakrepuctuka sneMeHToB VIIIA rpymmel. Ctpoenne atomoB. [IpHuuHBI XMMHUYECKOH HHEPTHOCTH
renns ¥ HeOHa.

3.1.B aTome aproHa umeercsi CBOOOAHBIN d-TOypOBEHb U €ro MepBas SHEprHs HOHU3AIWU CPaBHUMA C dHEpruen
WOHU3ALIMK KPUIITOHA U KceHOHa. [loyeMy e B TakoM ciiydae aproH He 00pa3yeT BaJIeHTHBIX COSMHEHUI?
3.2.Kakue cuibl B3aMMOJCHCTBHSI CYILIECTBYIOT MEKAY aTOMaMH B KPUCTAJUIMYECKUX CTPYKTYpax OJaropoHbIX

razoB? Uem 0OBSICHICTCS MX IUIOTHEHIIIAs YITaKOBKa?
4. XuMmudeckne COCIMHEHHs KPHUITOHA W KCEHOHA, NPUHLOUIBI HMX NOdXydeHWs. [uapomus ¢Topumos.
Kucnoponconepxamue coennHeHus: kKceHoHa. KiaTpaTsl 01aropoiHbIX ra3os.
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4.1. Kak nonyuarot ¢propuzast kpunrona (I1) u kcenona (11, IV, VI, VIII)? U300pa3ute ux CTpyKTYpHBIC GOPMYIIBL.
4.2. lonuniute ypaBHEHHS PEAKITUIA:
XeFg + Ba(OH), =., XeOy + NaOH + O3 =,

BapXeOg + 2H7SO4(6e3B.) =..
4.3. Vicronb3ys TEOPHIO JIOKAIM30BaHHBIX map, onummre ctpoenne XeOF4 u XeOg. Kak B3aMMOIEHCTBYIOT 3TH

COEAMHEHHS C IIeI0YaMy TPH HU3KUX TeMIeparypax?

4.4, OnummTe CTPOCHHME KJIATPaTOB OJIATOPOMHBIX Ta30B. KakoBa mpupona CBS3M B 3THUX coemuHeHusx? Kak u
[I0YEMY MEHSETCS YCTOMYUBOCTh COCAMHEHUH B PsIAY:
Ar-6H»0 — Kr-6H,0 — Xe-6H»0 ?

[Ipumeps! 3a1anuii K 1a00paTOPHBIM 3aHATHSIM

1 cemectp
JJABOPATOPHAS PABOTA Ne 1
MOJYYEHUE OKCHUJOB, KUCJIOT, OCHOBAHMIA U COJIEH
HEJIb PABOTDBI: skcniepyMMeHTaabHO U3YUUTh PEAKLUH MOTYUEHUS OKCHIOB, OCHOBaHHM, KMCIIOT U COJIEH.

JIABOPATOPHOE OBOPYJIOBAHUE U ITIOCYJA:
Amnmnapat Kumnmna.

JlaGopartopras uenrpudyra.

TurenpHbIC HIMIIIBI.

dapdoposas yamnika.

dapdopoBas CTynka ¢ HECTHKOM.

Turens.

Mukpomnarens.

Merannnyeckas JOXKKa.

[ToxpoBHbIE cTEKIIA.

10. IraTuB c mpodUpKaMH.

11. ®unprpoBanbHas Oymara.

12. IIuHuerT.

13. Crakansl (500 u 100 mu).

14. CrexistHHBIC TATOYKH.

15. IIpomsIBajiKa ¢ AUCTHIUTMPOBAHHON BOJOM.

CoNOORWNE

PEAKTUBBI:

Cepa.

docdop (kpacHbIi).

Harpuii.

Maruwuii (JIeHTa HITH CTPYKKa).
Menp (TU1acTHHA WM TPOBOJIOKA).
XKene3o (OIMIKH MU CTPYXKKA).
[{uHk (rpaHyIMpOBaHHBIN).
Oxcuja Maruus.

OxcHa Kaabus.

10. Oxkcwup 6apwus.

11. Oxcun memu (11).

12. Oxcun LMHKA.

13. Oxcugn ceunria (11).

14. Oxcun dpocdopa (V).

15. Oxcua kpemuus (1V).

16. Memn.

17. Oxcuz aIfOMUHUS.

18. KapOoHat kajbIms.

19. Auerar HaTpws.

20. T'ugpoxcokap6onat meau (I1).
21. Cynsoun xenesa (11).

22. Cwnukar Hatpus (0,5 M)

©oOoNoOR~WNE
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23. Comnsnas xkucnota (2 M).

24, Cepnas kuciora (2 M).

25. AsorHas kuciora (2 M).

26. ®@ocdopnas xkucnota (2 M).

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

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

30. Kap6onat natpus (0,5 M).

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

32. Cynbopat mapranna (I1) (0,5 M).

33. Hurpat wim anerat ceunna (1) (0,5 M).
34. Xunopua unu cynsgat nunka (0,5 M).
35. Cymnsoar vukens (11) (0,5 M).

36. Cymnsopar kobamsta (I1) (0,5 M).

37. Cynsopar amromunrus (0,5 M).

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

UHAWUKATOPBI:
1. JlakmycoBas Oymara.
2. YHuBepcaibHas HHIMKATOpHas Oymara.
3. HeiirpanbHbie pacTBOpHI JakMyca, peHondraienHa, METUIOBOTO OPaHKEBOTO.

OIIbIT1. IMOJIYYEHME OKCHUJI0B

1. Oxuc/ieHHe NPOCTHIX BeleCTB KUCJI0POAOM

A. TOHKyIO MCIAHYIO IJIACTUHKY 3aKaTb TUI'CJIBHBIMH IUIIIAMHA (I/IJ'II/I HI/IHI_ICTOM) 1 BHCCTHU B IJIaMs T'OPCJIKH. HarpeTL a0
TIOYCPHCHUS.

b. 3axeun KYyCO4YCK MarHHeBOM JICHTBI, ACPiKA €€ TUI'CIIbHBIMU HIUINIAMH. O6paSOBaBH.IPII>iCiI OcnbIit MOPOHIOK COXPAaHUTh JUIA
CJICAYIOLUICTO ONbITa.

2. OKuCcJIeHHEe CI0KHBIX BElECTB KHCJI0POI0OM

A. Baxeub KYCOUYCK IOJIMITWICHA, JICPKa €ro TUT'CIbHBIMU MHIUIIIIaMH. HOBTOpI/ITI) OIIBIT C KYCOYKOM IIOJIUMIIPOITUJICHA. HpI/I
COCTaBJICHUU YpaBHCHHUA PpECAKIUHN YUCCTh 06pa3013aH1/1e KOITIOTH B MPOLECCE TOPECHUA.

3. PasJio:keHHe CJI0KHBIX BellleCTB

A. Tlomyunts B mpobupke romy6oit ocamok runpokcraa mead (I1) Cu(OH), B3aumonetictBrem 1 — 2 mit pactBopa CuSOs ¢ 0,5 — 1 M1
pactBopoM Inenoyd. OCTOPOKHO HAarpeTh OCaJOK BMeCTe C pacTBOpOM. IIpHONHM3HMTENBEHO NpH Kakod TemIeparype
Ha4yMHAeTCs pas3iiokeHue ocanka?

Bb. Tlomectuts B  mpobupky HemHOoro ruapokcokapbonata wmeau (IT) (CUOH)2COs, 3akphITh MPOOHPKY MPOOKOI ¢
ra300TBOJIHOI TPyOKOH, KOTOPYIO HY>KHO OIyCTUTh B MPOOUPKY C U3BECTKOBOW BOJOW. Harpers MpoOHpPKY ¢ CONBIO B IUIAMEHH
ropenku. OTMETHTb U O0BSICHUTh M3MEHEHHUE LIBETA COJIM U M3MEHEHUS B IPOOUPKE C M3BECTKOBOI BOJIOM.

OIIBIT 2. TIOJTYYEHUE OCHOBAHMI
1. BzaumopeiicTBue 1eJOYHBIX U IIeJOYHO3eMeIbHbIX METAIJI0B ¢ BOJAOI

[MuaIIETOM B3SITH M3 OaHKM KyCOYeK HaTpus (pasMepoM He OoJjiee CIIHMYEYHOI TOJOBKH), NMPOTEPETH €ro
bunpTpoBaNIEHON OyMaroit s yaaleHus: KepocuHa U OpocuTh B Oobinyio gapdopoByro damky ¢ Bomaoi. [locie
OKOHYaHMS pEaKIu N00aBUTH B YaIIKy HECKOJBbKO Karesb QeHondranenna. [louemy Kycouek HaTpusi BO BpeMs
peakuu nepeMeniaeTcsa no NoBEpXHOCTU BOJbI?
2. BzaumopeiicTBHe OKCHAOB IIEJOYHBIX H IeJT0YHO3EeMedbHbIX METANIOB ¢ BOAOMH

B dapdopoByto yaniky noMecTUTh 1| MHUKPOIINATEIb OKCU/IA KalIbLUs U OPWINTh 1-2 mi1 Boasl. Pazmemars
COIEPXKMMOE CTEKIISTHHOW TaJoykod W pob6aButh 2-3 kammm ¢eHondramenHa. IIoBTOpUTH OOBIT C paHee

MOJIy4€HHBIM OKCHIOM Maraus. [louemy MeHsieTcst okpacka ¢peHondranenna?

3. B3zaumopgeiicTBue PaCcCTBOPUMBIX coJieil co meJ109aMu
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A. B mpoGupky ¢ HeckonbkuMH KamsiMu pactBopa Na;COs mo0aBiTh MO KalusIM PacTBOP T'MIPOKCHIA KaJIbIIHS
Ca(OH)2 mo o6pazoBaHus ocagka. UTo mpeacTaBisieT coO0M pacTBOp HaJ 0CaIKOM?

B. B mpobupky c¢ pactBopom cynbdpara mean (II) CuSOs moGaBuTH H3GBITOK pacTBOpa THAPOKCHIA HATPHSL.
[IpoxenaTs aHAJIOTHYHBIC OMBITHI ¢ pacTBopamu coieii xenesa (1) m mapranma (I1). Kakne wsmenenus Hamo
BHECTH B yPaBHEHUS PEaKIIUil, €CIIM THIPOKCHUI HAaTpHs OyAeT B HenocTaTke?

OIIbIT 3. MNOJYYEHHUE KUCJIOT
1. B3aumopelicTBre IPOCTBIX BELIECTB ¢ BOAOPOOM

(Tsea!) B3arb y nabopaHTa TPOOWPKY, HAINOJIHEHHYIO XJIOPOM M IPOOHMPKY HAIlOJIHEHHYI0 BojopojoM. Jlepika
pOoOUPKY ¢ BOAOPOJOM OTBEPCTHUEM BHU3, IPUIOKUTH €€ K OTBEPCTHIO MPOOUPKH C XJIOPOM M CMEIIaTh COJAEPIKaIINecs B
HUX Ta3bl, HECKOJIBKO pa3 IepeBepHyB NpoOupku. PazbeIMHNB MPOOUPKH, BHECTH MX OTBEPCTHEM B ILTAMs I'a30BOI TOPENKH.
Tor4ac ke mocie peakuy HaJWTh B OJHY M3 MPOOMPOK HEMHOTO BOJBI, B30ONTATh M MCIBITATh OOPA30BABIIMICS PAaCTBOP
nakmycom. [Touemy MeHsieTcst uBeT makmyca?

2. BzauMoaeiicTBHe KHCJIOTHBIX OKCH/0B ¢ BOJOM

(Tsea!) B crakan c¢ HeOoJbIIMM O0OBEMOM BOJBI BHECTH Ha JKEJIE3HOHM JIOXKKe ropsmyto cepy. CTakaH HEMJIOTHO
NPUKPBITh CTEKJISIHHOM macTuHKOM. Korma cepa cropur, pactBoputh oOpasoBaBmmiicsi Ta3 SO, B BOAE BCTPSXHUBaHUEM
cTakaHa. PacTBOp MCHBITaTh MHAMKATOPOM (METHJIOBBIM OpPAHI)KEBBIM). MOXKHO JIM B KaueCTBE MHIMKATOPA HCIIOJIb30BATh
¢benondranens?
3. BzaumMojgeicTBHE KHCJIOT € COJISIMU
A. Tlomoxuts B pobupky HemHOro Kpuctamios arerara Hatpusi CH3COONa u nprubaBuTh HECKOJBKO Karelb pa30aBiIeHHON

H>SO,. OnpenenuTs 1o 3amaxy, Kakoe BEemecTBO 00pa3oBajoch.

B. (Tsaza!) TlonoxuTs B MpoOHPKY HEMHOTO KPHUCTAINIOB XJIOPHIA HATPUSI M MPUOABUTH HECKOJIBKO KarlesIb KOHIIEHTPHPOBAHHOH
H2S04.

B. Ha kycouek Mena KamHyTh YKCYCHOM KHCIOTOW. B KakIoil M3 NMpOBENEHHBIX PEAKLUI yKa3aThb BBHINOJIHEHHUE YCJIOBHM
HEOOPAaTUMOCTH PeaKLnil HOHHOTO OOMEHa.

OIIBbIT 4. TIOJTYYEHUME COJIEN
1. BzanMopeiicTBIEe METALIOB ¢ HEMETALIAMH
(Tsea!) HaceimaTh B CyxXyr HPOOHPKY TIIATENBFHO MEPEMEIIaHHYI0 cMeCh 4 Mac. 9. cephl ¢ 7 Mac. Y. JKEJIC3HBIX
ONMJIOK. YKpPENnHB IPOOUPKY CO CMECHIO BEPTHKAJIBHO B LITATHBE, HATPETh THO MPOOUPKH JI0 MOSIBJICHUS] KPACHOTO Hakaja.
Habmromate manpHeHIINi pa3orpeB Bceil Macchl, BEI3BAHHBIA AK30TCPMHUYECKONW peaknueid oOpa3oBaHMs CyIb(pHUIa jKere3a
(I7) FeS.

2. BzaumopeiicTBHEe METAJJIOB ¢ KHCJIOTaMH

I'panyny 1MHKa OIMYCTUTh B MPOOHPKY C pPa30aBIECHHOW CONSHON KHCIOTOH. s yCKOpeHWs Hadalla peakiyuu
MIPOOUPKY HArpeTh B TUIaMeHU ropenku. [louemy BHavasne peakius uIeT O4YeHb MeAJIEHHO?

3. BzanmogeiicTBHe KHCJIOTHBIX 1 OCHOBHBIX OKCHI0B

B ¢dapdoposoit crynke TmatensHo nepetepets okcun cBuHUa(ll) PbO u oxcun kpemuus (1V) SiO.. [Tomectutsb
CMeCh B THUTEJIb WM TYTOIUIaBKYIO NMPOOHPKY. HarpeTs Ha CHIBHOM OTHE ra30BOH TOPENKHU JI0 MOJIyYEHHUS CHIIMKATa
cBuHiia PbSiOs.

4, B3aumoaeiicTBHe OCHOBHBIX OKCH/IOB C KHCJIOTaAMHU

I[Tomectutp B mpoOMpKy HeMHoro mopomka okcuma wMenu (Il). J[oGaBUTH HECKOJIBKO Kamelb
pa3z6aBiIeHHO CONSTHOM MIH CepHOM KUCIOTE.. OCTOPOXKHO HArpeTh NPOOHUPKY.

5. B3anmopaeiicTBHE KHCJIOTHBIX OKCHI0OB C OCHOBAHHUSIMH
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IIponyctuth aumokcun yriepoma CO; u3 ammapara Kumma B pactBop ruapokcuma kanemus Ca(OH): no
MOSIBJICHUS, a 3aTeM HCYE3HOBEHHs ocajka. [louyeMy IpuM HarpeBaHHHM MOJYYEHHOIO pacTBOpa OCaJOK BHOBb
TIOSIBIISIETCS?

6. BzanmopeiicTBie HEMETANJIOB €O IIEJ0YaAMH

Oxkouto 0,1 r mopouka cepsl IOMeCTUTh B (papdopoByro yamky, 106aBuTh 3-4 M pa30aBIIEHHOrO pacTBOpa
IEJI0YN U NPOKUMATUTH. [lomydeHHBIH pacTBOp OXJaAWTh M JO0AaBHTH pacTBOp amerara cBuHUa. K kakomy Tuiy
peakuuii OTHOCUTCS B3aUMOJIEHCTBHUE CEPBI CO MIETOUYBIO?

7. B3auMopeiicTBHEe KMCJIOT C OCHOBAHUSIMU (peaKusi HeHTPaJIH3anun)

A. Hanute B cTakaH HEMHOTO pacTBOpa IIEJIOYH, MPHUOAaBUB K pacTBOpy 2-3 karuu ¢eHondranenHa. JJob6aBIsITh mo
KaIUIsIM pacTBOP KUCJIOTHI (IIOMENINBasi CTEKJISTHHOI IaJo4yKoil) 0 MCUe3HOBEHMS OKpackH MHIuMKaTopa. Kak Oyzer
MEHSITBCS IIBET PacTBOPA, €CIIU BMecTO (eHoI(DTaTIeHHa UCII0Ib30BaTh JJAaKMYyC?

B. B npobupke nusa neHTpudyrupoBaHus noayduTs ocanok runpokcuaa meau (II). Ocagok oTneHTpUPyTrUpoBaTh
C TOMOIIBIO NeHTpU(Dyru. JlekaHTUPOBaTh pacTBOP. JJ06aBUTE pacTBOp 000 KHCIOTHI 10 PACTBOPEHUS OCAIKA.

8. BzaumopeiictBue KHCJIOT C COJAMU

A. B ¢apdopoByro yamky moMecTHTh HEMHOTO nopouika nunieBoi coasl NaHCO3, NpHIHTh YKCYCHYIO KHCIIOTY .
I'me HaxOOUT MpUMEHEHHE dTa peakuusa?
B. K pacTBOpy cunukarta HaTpUsl JOOABUTH PACTBOP COJISHOMN KHUCIIOTHI.

9. BzanmopeiicTBue 1ie04eii C cOIAMHU

A. K pacTBopy xJiopuja aliOMHHHUs A00aBUTH pa30aBIICHHBIH pAacTBOP IIEIOYH 10 BhINAACHHsS ocaika. [locne
3TOro J00aBUTh KOHICHTPUPOBAHHBIN PACTBOP WIEIOYM IO PacTBOpeHHUs ocanka. Kakue cBoiicTBa ruapokcuia
ATFOMUHHUS TIPOSIBIISIIOTCS B OTON peaxkiuu?

Bb. (Tseca) K pacTtBOpy Xjopuaa aMMOHHSI JO0OaBUTH HEMHOTO pacTBopa Inenodyud. OOpaTuTh BHUMaHHE Ha
MOSIBJICHHE PE3KOTO 3araxa.

10. BzauMopeiicTBHe CoJIeH C COJIAMU

A. K pactBopy xJyiopuja 0apusi NpUINTh pacTBOp CyJbdara HaATPHUs.

B. K pactBopy cynbbpara menu (II) mpunute pacTBop mMoauaa Kaius. IIpH COCTaBICHHHM ypaBHEHHUS pEaKIHMU
Y4eCTh MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO MIpoliecca.

B. K pactBopy XJIopuJa aJOMHHHS NPUIUTH pAacTBOp KapOoHara Hartpus. Ilodemy B TaOuuile pacTBOPHUMOCTH
KapOOHAT aJIOMHHUS OTMEUYEH NIPOYEPKOM?

11. BzaumonaeiicTBHe coJieil C MeTaJIaMH

B omny mpoGupky c pactBopoM cynsdata Menu () mosoxuTe mpeaBapuTENbHO NPOTPABICHHYIO IKEIE3HYIO
IUTACTHHKY, a B APYT'YIO0 MPOOUPKY C pacTBOPOM areTaTa CBUHIIA — ABE TPAHyNIbl IUHKA. [IpoOUPKH OCTaBUTH CTOSITH B TEUCHUE
10-15 muH. [ToyeMy pacTBOp MEIHOTO KyIOpOCa HEJb3sl HAIMBATh B OLIMHKOBaHHbIC Beipa?

3adanue ons noocomosku Kk 1abopamopHoll pabome

1. Kuaccudukaus OKCHI0B, KHCIOT, OCHOBAaHHUI U COJIeH (ITMCBMEHHO).
2. Jlnst KaXJI0TO ONbITa HAIKCATh Ha3BaHUE, MOJICKYJSIPHOE U COKPAIICHHOE HOHHOE YPaBHEHHUS PEaKkLnil 1 OCTaBUTh
MeCTO Il 3anicy HabroieHuid. JlaTh OTBET Ha MMOCTaBJICHHBIN BOMIPOC.
3. Kakue u3 nepeyrciaeHHBIX BEIIECTB pearupyroT ¢ ruapokcuaom kamus: Mg(OH)z, A1(OH)s, ZnO, Ba(OH),, Fe(OH)s?
HamnucaTs ypaBHEHUS! COOTBETCTBYIOLIUX PEAKIIM.
4. Kakue U3 yKasaHHBIX COCAMHEHHI OyayT momapHo B3ammomehcTBoBaTh:P;0s, NaOH, ZnO, AgNOs, Na,COs, KC1,
Cr(OH)s, H2SO4? CoctaButh ypaBHEHUS PEaKITHii.
5. CocTaBuTh ypaBHEHHS PEAKIMil TIONyYCHUSI BCEMH BO3MOKHBIMHU CIIOCOOaMU cireayronux cojeii: cymsdar meau(ll),
HUTpAT HATPHA, KapOOHAT KaJIbIIHS.
6. M3menssn cootHomeHust pearupyromux Bemects Ca(OH), u H3POs HamucaTs ypaBHEHHS PEaKmHUid MOJTYUCHHS
KHCIIBIX, OCHOBHOH M cpefHel cosned. OcylecTBUTh NMPEBPALICHUsT MEKAY STUMH COJSIMU: @) KHUCask Colb $ CpeaHss
COJIb, 0) OCHOBHAsI COJIb ¢ CPEIHSIA COJIb, B) KHCIIAsl COJIb $ KUCIIAs COJIb.
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7. CocTaBUTh ypaBHEHUS PEAKIIHMA, C IIOMOIIBIO KOTOPHIX MOYKHO OCYIIECTBUTH CJEAYIOIINE MPEBPAIICHUS:
a) FE(OH)3—>F€‘203—>FE—>FEC|3—>FE(N03)3;
6) P—>P205—>H3PO4—>Ca3(PO4)2—>C6.3(PO4)2—>C&(H2PO4)2;
B) Cu(OH)2—CuO—Cu—CuS0O4—Cu(NO3)a.

3aganus 1A py0esKHBIX KOHTPOJIbHBIX padoT (1eMoBepcus), 1 cemectp

Tecr 1
Ne Tema Yucao Bonpocos Ilena Bompoca Cymma OasioB
1 Knaccer 4 1 4
1-32
2 I'unponus 2 1 2
33-45
3 OBP 2 1 2
46-60
4 3amaun 2 2 4
61-70
5 Crpoenne atoma 6 1 6
71-108
6 DHepreTuka u 2 2 4
CKOPOCTb
109-130
7 OHepreTHka 1 3 3
3aJa4un
131-159

O6mast cymma 6astoB paBHa 25
[TpumMeps! BONPOCOB

VYKakuTe peaknnu, KOTOpPble MOT'YT OBITh IPAKTHYECKH OCYIIECTBUMEI

Cous coctaBa Fe(OH)2NO; umeeT Ha3BaHue

PacTBOp Kakoii coJiM UMEIOT KUCITYIO peakiuto cpeasl (pH<7)?

Cymma ko3¢ durmmenros B ypaBHeHHH peakinuu K>SOz + KMnOs + KOH — KSO4 + KoMnO4 + H2O paBHa

[Tpn HOpMaNBHBIX yCIOBUSX 1 T Bomopoa 3aHUMaeT 00beM

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

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

CKONIbKO BaJICHTHBIX opOuTaliell B atome GTopa

VYkaxxure, B KAKOM HalpaBJICHUN CMECTUTCS paBHOBecHe MpH MoHmwkeHnH Temneparypbl CaCOj3() <> CaO) + COz), AH >0
[Tpu koMHATHOH TeMIepaType ¢ HanOOIbIIeH CKOPOCTHIO IPOTEKAET PEAKIH MEXKITY

Paccunraiite cranmapTHyro sHepruro ['m66ca (x/x) peakuuu Fe,O3+ Hy — Fe + H,O mpu 298 K; AH®, k/Ix/Mous: Fe 03
-824, H,0-242; Se, x/(monb-K): Fe,0387, Hy 131, Fe 27,  H»O 189.

PaccraBbre KO3 PUIIMEHTHI B cCXeMaxX peakUii ¥ pacCUMTaiiTe KOHCTAHTy PaBHOBECHS peakimu Sgamy + Hary <> HaS(r, ecnm
paBHOBECHBIE KOHIICHTPAINHU Ta3000pa3HbIX BemecTB paBHEI 0,01 Moas/n

Tecr 2
Ne Tema Uucno BOIpocoB Ilena Bompoca CymmMa GasuioB
1 CrpoeHue HeOpraHUIECKUX 2 1 2

coequnennii. Yactp 1
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1-15
2 CrpocHrEe HEOPraHMIECKHUX 2 2 4
coenuuenuii. Yactep 2
16-28
3 KowMmrekcHsle coenMHEHNS 4 1 4
29-50
4 Konuenrpamus pactsopa 1 3 3
51-76
5 Pacuers pH, pOH, crenenu 2 3 6
nuccouuanuu u I1P
78-99
6 T'unponus coneit 1 2 2
100-122
7 OKHCITUTENEHO- 2 1 2
BOCCTaHOBHTEIIbHBIC PEAKIIHH.
Yacrs 1
123-140
8 OKHCITUTEITEHO- 1 2 2
BOCCTaHOBHTEJIbHBIE PEAKIIHUH.
Yacrs 2
141-151

Oo6mas cymma 6amtoB paBHa 25. Bpems — 30 mun

IIpumeps! 3ananuit

B monexyne HsPOs3 uncio curma-cBsizeit paBHO

B monekyse N2 kpaTHOCTh CBSI3H paBHA

SP-ruOpuUaM3alKsl HA0II0IACTCS B COSIUHEHUSX, MIMEIOIIUX CTPOCHHUE
Opna nBoiiHas C=0 cBsI3b UMEETCS B MOJIEKYJIaxX

spid?-rubpuau3anus HaOMIOIAETCS B COEIMHEHHAX, UMEIOIIUX CTPOCHUE

Cpenu clieyronux COeTMHEHUN TUaMarHUTHBIMU SIBJISTEFOTCS

B xommutekcaom coemunaernu [Zn(NHs)s(H20)](OH)2 3apsia BHyTpeHHE#H chephl 1 KOMIUIEKCOOOpa30BaTesis paBHbI

Jluranja, oOpa3yrouii caMble MPOYHbIE KOMILICKCHBIC COSTUHEHHUS

KBanpaTHbie KOMILIEKCH 00pa3yloT KATHOHBI

MounsipHast koHueHTpaius 10 %-Horo pacTBopa cepHoit kuciotsl (p=1,1 r/mi) paBHa, MOJIb/JT

[Ipu no6asnennu 50 miu 0,5 M pactopa HCI k 250 M1 0,2 M pactBopa NaOH nomyuaercst pactBop ¢ pH
[onb3ysick Tabnuuei [P, ykaxkuTe, B KAKOM CITy4ae BBINAAET 0Cal0K pu cMemmBanuu 10° M pacTBopos
PacTBOpBI KakuX COJIEi IMEIOT KUCTYIO peakiuio cpeasl (pH<7)?

VYka3arh BEHIECTBO, KOTOPOE SABISAETCS CUIBHBIM OKHCIUTEIIEM:

[Ipu koMHaTHOM TemmepaType Hanbouee CHIIbHAs KOppo3us HabIogaeTcs B

[Ipu cTanAapTHHIX YCIOBHAX B KUCIOH cpeae nepmanranat-uoH (E°=1,5 B) MoxeT OKUCTUTD KaTHOHBI
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IK3aMeHANMOHHEIE OMJIEThI

OK3aMeH 110 HEOpraHMYECKOM XUMHHK B 1 1 2 ceMecTpax MPOBOJAUTCS B YCTHOU (opMe.
CrpykTypa 3x3aMeHaIionHoro omiera B 1 cemectpe:

1. Teopernueckwmii Borpoc 1o obmmert xumun (20 6amioBs).

2. TeopeTruueckuii Borpoc 1o obmiei xumuu (20 6anos).

3. [IpakTrdaeckoe 3amaHue: yIpaxHeHne, pacuerHas 3aaaqa (10 6amios).

CTpyKTypa 3K3aMEHAIIMIOHHOTO OMieTa B 2 ceMecTpe:

1. TeopeTrueckuii BOIPOC MO XUMUH 1eMeHTOB (20 0ayioB).

2. Teopetraeckuii BOIIPOC IO XUMHHU JIeMeHTOB (20 OaIIoB).

3. [IpakTHueckoe 3ajaHue: yIpaxHeHue, pacueTHas 3aaada (10 6amios).

[Tpumeps1 6ueToB

BUJIET Ne 1

1. [lonsatue TepMoarHaMU4ecKoi cucteMbl. OTKpBITasi, 3akKpbiTas M M30JUPOBaHHAs CUCTEMBbl. PaBHOBecHas u
HEPABHOBECHAs! CHCTEMBI.

2. Hctopust pa3BuTHs TPENCTaBICHUNA O CTPOSHUHM aToMa: IulaHeTapHas Mmozaenb Pesepdopma, moctynatsl bopa.
[Ipenmocbulky co3nanust KBAaHTOBOM Teopuu: ypaBHeHus [Inanka u DiHIITEiHA, BoJHOBOE ypaBHeHHe Jle bpoitns
Y IPUHITUT HeonpeeneHHoCTH | eitzenbepra.

3. I'maponus coneit. Kakue U3 cnenyromux cojeil moaBepraroTcs rufponunsy:? HanucaTe HOHHBIE O MONEKYJISIPHBIC
YPaBHEHHUS.

BUWJIET Ne 2

1. AtomHoe sapo. Macca u 3apsa NpoToOHAa M HEWTpoHa. SnepHble cuibl, X Opupona. Ilpumepsl saepHBIX
peaxumii: o- pacman, (- pacman, B*-pacmaz, AeNeHHe TKEIbIX SIep.

2. Jluccormarust KUCIOT, OCHOBAaHUN U COJIEH B BOJAHBIX pacTBopax. [IoHITHE KUCIOTH U OCHOBAHHUS.

3. OKHCIHUTENLHO-BOCCTAHOBHUTENBHBIE CHUCTEMBL. [300paskeHHe OKHCIMTEIHHO-BOCCTAHOBUTENLHBIX CHCTEM
MeToA0M nonypeakiuii. CoCTaBUTh YpaBHEHHUE CIIEIYIONIEH peaKIum: —>

BUWJIET Ne 3

1. 'maponns coneii. KoHcTaHTa ruaponmsa u creneHb ruapoin3a. OakTopsl, BIUSIONIME Ha KOHCTAHTY M CTEIeHb
THIPOJIN3a. Y CIIOBHS TIOJaBICHHS THAPOIIHN3a.

2. 3akon ['ecca. Kpyrosoii mpomecc bopra-l'abepa w sSHTanmpnuiiHas AWarpaMMa XHUMHYECKHX TPOIECCOB.
Omnpenenenue Tem1oBoro 3p¢pexTa XMMUYECKOW PeakUuy M0 CTaHJAPTHBIM SHTAIBINSAM 00pa30BaHUs BELIECTB U
CTaHAAaPTHBIM OHTAJIBIINAM CrOpaHus BEIICCTB.

3. Teopusi OTTanKWBaHUS JOKAIW30BAaHHBIX JJIEKTPOHHBIX Tap. OmpeaenuTs NPOCTPAHCTBEHHYIO CTPYKTYDPY
CIICAYIOIINX YaCTHIIL: .

BWJIET Ne 4

1. dusmueckre CBOWCTBA ONArOPOIHBIX Ta30B. XapaKTep MEXMOJEKYJSIPHOTO B3amMOAeHcTBUA. M3meHeHne
TEMIIEpATyp KUIEHUs U MmuaBieHud B psany He-Rn. XuMundeckune coequHeHNs KpUNITOHA U KCEHOHA, TIPUHIUIIBI UX
nonmydenus. ['unpomus ¢ropunos. Kucnoponcogepikamme coeanHeHHs KceHOHa. KiaTpaTHble coequHEHUS
0JIarOPOTHBIX TA30B.

2. O6mias xapakrepuctrka f-smementos. Ilonoxkenne B mepuoandeckoii cucreme. CTpoeHne aToMoB. M3MeHeHue
aTOMHBIX DPaJNYCOB M WOHHM3AI[HOHHBIX NOTCHIMAaNoB B psnmax 4f- m Sf-anmemenToB. BaneHTHOCTH M cTeneHU
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OKHCIJIEHUSI aTOMOB. M3MeHEeHHE YyCTOWYMBOCTH COEJUHEHMU B BBICIIEH CTENEHM OKHUCJIEHHUS aTOMOB B psijiax
JAHTAHOW/IOB M aKTHHOMIOB. BHYTpeHHSS IEpHOINIHOCTH CBOHCTB 3JIEMEHTOB.
3. Ucnons3yst METOJT OypeaKIuii, COCTABUTh YPABHCHHUE PEAKIIUU:

Kl + KMnQO4 + H,SO4 —

BWJIET Ne 5

1. INonoxxeHne p-37IEMEHTOB B MepHOIMUYecKoil cucteme. CTpoeHne aToMoB. V3MeHeHHe aTOMHBIX PaJNyCOB H
MOHHM3ALMOHHBIX TTOTEHIMAJIOB MO TEpHoJaM M TpyIaM. BaJeHTHOCTP M CTENEHHM OKHCICHUS aTOMOB P-
9IIEMEHTOB. l3MeHeHHe YCTOMYMBOCTH COEIWHEHWH B BBHICHICH CTENEHW OKHCICHHUS MO TpymmaMm. XapakTep
XAMUYECKUX CB3eld B coeauHeHHsx. CKIOHHOCTh K 00pa3oBaHHMI0 KATHOHHBIX W AHHOHHBIX (opM,
KOMITJIEKCOOOPa30BaHHMIO.

2. Oxcugpl u ruppokcunsl nuaka (1) u kagmus (11). Oxcunet pryta (1, 11). Hpuanuner nonyyenus. CTpyKTypHbIE
ocobennoctu. KucinoTHo-ocHOBHBIE cBoiicTBa. OTHOIIEHHE K BOJIE, KUCJIOTaM U 1Ieio4aM. [IpuMeHeHrne OKCUIOB.
3. Hammcars HOHHBIE U MOJIEKYJISIPHBIC YPaBHEHHS TIOCTaIUIHOTO THIPOJIM3a HUTPATA IIMHKA.

BHJIET N¢ 6

1. Bogopoa. @usndeckne 1 XUMHUYECKHE CBOICTBAa BO1opoaa. Bomoposa kak BOCCTAaHOBUTENb B MOJIEKYJIIPHON
(dopMe 1 B aTOMapHOM COCTOSIHMM. B3zanmopelcTBre BOJOPOAA C METAJUIAMU M HeMeTaJulaMu. | uapuabl: HOHHBIE,
KOB&JICHTHBIE. IOJIMMEPHBIE U HecTexuoMmeTpuieckue. @opMel HaxXoxAECHUs Bogopoa B mpupoae. CrnocoObl
HOTy4eHus: cBOOOHOro Bogopoa. IIpumenenue.

2. Qusnueckue CBONCTBA IIMHKA, KagMHUs W PTyTH (Temreparypa IUIaBICHHS, TBEPAOCTb, IUIOTHOCTh U
MeXaHUYEeCKas MPOYHOCTD). XUMHUYECKasi aKTUBHOCTh NPH OOBIYHON M MOBBIIIEHHON TeMiepaTypax. OTHOIIEHHE K
MeTajulaM, HeMeTajllaM, BOJE, KHCJIOTaM M IiesioyaM. AMainbrambl. Mepsl NpeJoCTOPOXXKHOCTU NpH padoTe ¢
PTYTEIO.

3. Mcronb3yst METO/T BaJICHTHBIX CBSI3€H, OMHMIINTE CTPOSHHUE MOJIEKYITbl okcuaa azota (IV).

Kpurtepun popmMupoBaHusi OEHKH OTBeTa CTYAECHTA Ha IK3aMeHe

Xapaxkmepucmuxa omeema oannol
JlaH TMOJHBIM, pPa3sBEpHYTBIM OTBET HA IIOCTABJICHHBIA BOIPOC,
[IOKa3aHa COBOKYNHOCTb OCO3HAHHBIX 3HaHUH 00 OObBeKTe,
MPOSIBJISIIOIIASCS B CBOOOJHOM ONEPUPOBAHUU MOHATHIMH, YMEHHUH
BBIJICINTh CYLIECTBEHHBIE M HECYIIECTBEHHBIC €ro IpPU3HAKH,
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3H. 3HaHue 00 00BeKTe 46-50
NEMOHCTpUpYETC Ha (JOHE TIOHUMAHUS €ro B CUCTeME JaHHOW HAayKu
U MEXIUCHUILUTMHAPHBIX cBsizel. OTBET popMynupyercs B T€pMHUHAX
HayK{, W3JI0KEH JINTEPaTypHBIM SA3BIKOM, JIOTUYEH, JOKa3aTeleH,
JEMOHCTPUPYET ABTOPCKYIO MO3ULUIO CTYACHTA.
JlaH T1ONHBINM, pPa3BEpHYTBIM OTBET HA IIOCTABJICHHBIM BOIPOC,
MOKa3aHa COBOKYNHOCTh OCO3HAHHBIX 3HaHUH 00 OObBeKTe,
JIOKA3aTeJIbHO PACKPBITBI OCHOBHBIE IIOJIOXKCHHUS TEMBI; B OTBETE

MIPOCIICIKUBACTCS YyeTKas CTPYKTYpa, JIOTHYecKast
MOCNIE0BATEIbHOCTh, OTPAXKAIOUIas CYIIHOCTh  PAacCKPbIBAEMBIX
TIOHSTUHN, TEOPUH, ABICHUI. 3HaHNE 00 OOBEKTE IEMOHCTPUPYETCS Ha 41-45

q)OHC ITOHHMMaHHA €ro B CHUCTEMC JIaHHOM HayKn u
MCKIUCHUIINIMHAPHBIX cBsa3eii. OTBET M3IIOXKEH JIUTCPATYPHBIM
SA3BIKOM B TCPMHHAX HAYKH. MOFyT OBITh JOIMYyHMICHBI HECAOYCTHI B
OIpECaACICHUU HOHﬂTHﬁ, HCITPABJICHHBIC CTYACHTOM CaMOCTOSATCIBHO
B IIPpOLCCCC OTBCTA.
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JlaH TIONHBIN, pa3BEpHYTHIA OTBET HA IOCTABJICHHBIM BOMIPOC,
[IOKAa3aHO YMEHHUE BBIICIUTh CYLIECTBEHHbIE M HECYLIECTBECHHbBIC
IIPU3HAKHA,  IPUYMHHO-CICACTBEHHBbIE  CBsi3U.  OTBET  YETKO
CTPYKTYpUPOBaH, JIOTUYEH, WM3JI0KEH B TepMUHaX Hayku. OJHaAKO
JOMYLIEHbl He3HAYUTENIbHbIE OUIMOKH MM HEA0YEThl, HCIIPaBIICHHbIE
CTYJEHTOM C IIOMOIIIBIO «HABOJSIIMX)» BOIPOCOB MIPENOaBaTEIS.
Jlan TONHBIA, HO HEAOCTAaTOYHO IIOCJIENOBATEIBHBI OTBET Ha
IIOCTABJICHHBIM BOINPOC, HO NPU 3TOM IIOKa3aHO YMEHHUE BBIICIUTH
CYLICCTBCHHBIE WM HECYUICCTBCHHbIC IPU3HAKK W IPUYUHHO-
CIIeACTBEHHBbIE CBsI3U. OTBET JIOTUUYEH U U3JI0KEH B TEPMUHAX HAYKU. 31-35
Moryt ObITh AonyuieHbl 1—2 OmMOKM B ONpPEAEICHHMH OCHOBHBIX
MOHATHH, KOTOpBIE CTYIEHT 3aTpyaHAETCS UCIIPABUTH
CaMOCTOSITEJILHO.

JlaH HenoCTaTO4YHO MOJHBIM M HENOCTATOYHO DPa3BEPHYTBIM OTBET.
Jloruka M MOCJIENOBATEIbHOCTh M3JI0KEHUS HMEKT HapyLICHHUS.
JlonyiieHbl OMWMOKM B PAcKpbITUM IOHATUH, YyNOTpeOJeHUn
TepMuHOB. CTYAEHT He CIOCOOEH CaMOCTOSATENbHO BBIIEIUTh
CYUICCTBEHHbIE U HECYUIECTBEHHbIE NPU3HAKK U IPUYUHHO- 26-30
ciencTBeHHbIe  CBsi3U.  CTyAEHT  MOXET  KOHKPETHU3UPOBAaTh
000OIIeHHBIE 3HAHWS, JOKa3aB Ha TMPUMEpPax WX OCHOBHBIC
IIOJIOKEHHUS ~ TOJBKO C IIOMOILIBIO  IpernojasaTens. PedeBoe
oopmienne TpedyeT nonpaBoK, KOPPEKIHH.

JlaH HENOJIHBIN OTBET, JIOTMKA M I0OCJIEJ0BATEIbHOCTD W3JI0KEHUS
UMEIOT CYIIECTBEHHbIE HapylleHus. JlonyiieHbl rpyoble OlIMOKH pu
ONPEIIEICHUN CYIIHOCTH PACKPBIBAEMBIX IOHATHH, TEOPHUM, SBJICHUH,
BCJIE/ICTBUE HENOHUMAHUS CTYJEHTOM UX CYIIECTBEHHBIX U
HECYILIECTBEHHBIX NPU3HAKOB M CBs3eld. B oTBeTe OTCYTCTBYIOT
BBIBOJIbl. YMEHHE PACKPhITh KOHKPETHbIE MPOSIBICHUSI 000O0IIEHHBIX
3HaHUN He TMoka3aHo. PeueBoe odopmienue TpeOyeT MONPaBoK,
KOPPEKIIHH.

JlaH HENoNHBI OTBET, NPEACTABISIIOIIMA COOOM pPa3pO3HEHHBIE
3HaHUS [0 TEeMe BONpoca C CYIIECTBEHHBIMM OLIMOKaMu B
onpezaeneHusix. lIpucyrcTByroT (¢parMeHTapHOCTh, HEJIOTHMYHOCTh
n3noxxeHus. CTyIeHT He OCO3HAET CBsI3b JAHHOTO INOHATHUS, TEOPUH,
SIBJIGHUS C IPYTUMHU O0BEKTaMU TUCHUIUIHMHBI. OTCYTCTBYIOT BBIBOJIBI, 1-20
KOHKpEeTH3alusl U J0Ka3aTeJIbHOCTh U3JI0KeHUs. Peub HerpaMoTHas.
JloroHUTENbHBIE W YTOYHSIIOUIME BOMPOCHI IpernojaBaTelis He
IPUBOJIAT K KOPPEKLIMH OTBETa CTyJEHTa HE TOJIbKO Ha
MIOCTABJIEHHBIM BONPOC, HO M HA JJPyTHe BOMPOCH! AUCIUILIIUHBL.

He nosyuens! oTBETH 10 6a30BBIM BOIPOCAM JAUCHUTUINHBL. 0

36-40

21-25

PesynpTupyromias sK3aMeHaImoHHas OIIEHKa OTPEIEIsIETCsl B COOTBETCTBUU ¢ [looxkeHnem
COT'Y o 6amipbHO-PEHTHHTOBOM CUCTEME OIEHKH 3HAHUU CTY/ICHTOB.

Kypcosas padora
KypcoBas paboTa — 3TO caMOCTOSTEIbHOE 3aKOHUEHHOE HAyYHOE MCCIIeJ0BaHNEe 00yJaromerocs,

B KOTOPOM COJIEpP)KaTCsi  pe3ylbTaThl AKCIEPUMEHTAILHOM W/WIM  TEOPETHYECKOHM  HaydHO-
uccrenoBaTenbckoil  pabotel. KypcoBas pabGoTta momkHa JEMOHCTPUPOBATH BBICOKHMH  YPOBEHBb
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npoecCHOHATBHON ~ APYAMIIMM  CTYACHTa, €ro METOJUYECKYI0  MOATOTOBICHHOCTh, yMEHHE
CaMOCTOSITEIIHO BECTH HAYYHBIH MOUCK U OPOPMIISITH €r0 Pe3yJIbTaThl B 3aKOHYCHHYIO HAYUHYIO paloTy.

Tembl KypcOBBIX pPa0OT pa3pabaTeiBAlOTCS M YTBEpKAaroTcs kadeapoir. OOydaromemycs
MIPEJIOCTABIISICTCS TIPABO BHIOpATh JTIOOYI0 TeMy W3 yKa3aHHON TEMaTHKH. TeMaThKa KypCOBBIX padoT
€XKeroTHo 0OHOBIsIeTCS. TeMbl TeKyIIero yaeOHOTO rojia:

. [lopomkoBast MeTaJTyprusi.

. UcTopus pa3BuTHS NpeACTaBICHUI O CTPOCHUH aTOMa.

. IlonmynpoBOITHUKH B COBPEMEHHOIN TEXHUKE.

. XUMUS CTPOUTENIbHBIX MaTepUasoB.

. AnnoTponus U TOIUMOPHHU3M.

. XUMUS B3pbIBUATHIX HEOPTAHUYECKUX BEILIECTB.

. Motomiue cpeacTBa, mpuMeHseMbIe B ObITY.

. [onmyuenue 1men09YHO3eMENbHBIX METAIIOB U3 MPUPOTHBIX COSIMHEHHIA.
9. XuMusi KOCMETUUYECKUX CPEACTB.

10. XviMus HEBOAHBIX PACTBOPOB.

11. Ucropus popmupoBaHUs BaXKHEUIINX NOHITUNA XUMHUU: BAJIECHTHOCTb, CTETIEHb OKUCIICHHUS.
12. Vicropus pa3BUTHS IPEICTABICHUNA O XUMHUYECKON CBSI3H.

13. DnemMeHThl NUTaHNSA MOOUIIBHBIX 3JIEKTPOHHBIX YCTPOUCTB.

14. MeTtobl onpeCHEHHUsI BOJIBI.

15. Tlonyuyenue u cBoiicTBa 3nemMeHTOB Ne 106-118.

03O\ LN kAW~

TekcThl KypcoBbIX  pabOT MpOBEPSIOTCS Ha 00BEM 3aMMCTBOBAHUS HAyYHBIM PYKOBOJIUTEIIEM B
cucreMme «AHturaruat» COI'Y. CrpaBka o pe3ysbTraTax IpOBEPKH TEKCTOBOIO JOKYMEHTAa Ha HaJIU4He
3aMMCTBOBaHUH, OAMMCAHHAS HAYYHBIM PYKOBOAMTEIEM KYpPCOBOM pabOTHI, MPHUKIIAABIBACTCS K padoTe.
K 3amure nonyckatorcst paboTsl, conepkaiue He MeHee 40 % OpUrHHAIBHOIO TEKCTA.

CTpykTypa KypcoBoii padoTsbl

ITpumepHasi CTpyKTypa pabOThI:

TUTYJIbHBIN JIUCT;

OTJIaBJICHUE;

BBE/ICHUE;

OCHOBHas 4acTh (KaK MpPaBUJIO, OCHOBHAs 4acTb PabOTBl COCTOMT W3 JIMTEPATypHOro 0030pa,
BKJIIOUarolero 2-3 naparpada, 1 3KCIIepuMEHTAIbHON YacTH);

3aKJIIOYCHHE;

BBIBOJIBI;

CIHCOK UCTOYHUKOB U JIUTEPATYPHI;

TIPUTIOKCHUSI.

TpeboBaHus K colepKaHHI0O U OPOPMIICHHIO KypcOoBOH paboThl m3noxkeHsl B "IlonokeHuu o
KypcoBoii pabote", pazpabotanHom kKadeapoit o0l 1 HEOPraHMNIECKON XUMUH.

Kpurepun oueHku KypcoBoii padoTsbl

«OTJAMYHO)» BBICTABISAETCS CTYIEHTY, €CIIU:

PaboTta BbIMONHEHA B COOTBETCTBUU C II€JICBOM YCTAaHOBKOM, OTBEYAET MPEIbSIBISIEMbIM
TpeboBaHusAM U oopmiieHa B coorBeTcTBUH ¢ "[lonoxkeHneM o KypcoBoii padbote";

BBICTYIJICHME CTyJEHTa Ha 3alUTe CTPYKTYpUPOBAHO, pPAaCKpbITbl MPUYMHBI BbIOOpa U
AKTYaJIbHOCTb TE€MBI, LICJIb U 3aJa4n pa6OTBI, mpeaMET, O6’L€KT, CO6J'IIO)ICHI)I XPOHOJOTUYCCKHUE paMKHU
HUCCICOOBAaHUsA, JTIOTMKaAa BBIBCACHUA KaXKA0I'0 HanOoJee 3HaYNMOTIO BBIBOA

B 3aKJIIOYMTENBHOM 4YacTU JOKJaJa CTyAEHTa MOKa3aHbl MEPCHEKTUBBI M 33Jaud JajJbHEHUIIEro
HUCCICOOBAHUA ,Z[@.HHOfI TEMBbI, OCBCHICHBI BOIIPOCHL ,Z[&JIBHGIZH.ICFO NPpUMCHCHUA W BHCIAPCHUA
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pe3yJIbTaTOB UCCIECAOBAHUSA B IPAKTUKY;

JUTUTENIbHOCTh BBICTYIUICHUSI COOTBETCTBYET PETIIAMEHTY;

OTBCTBI Ha BOIIPOCHI YJICHOB Ka(l)eﬂpbl JIOTUYHBI, PpaCKpbIBAlOT CYHIIHOCTH BOIIpPOCa,
MOJIKPETUISIOTCS  TTOJIOKCHUSIMA MOHOTPaUYeCKUX HCTOYHUKOB M HOPMAaTHBHO-IIPABOBBIX aKTOB,
BBIBOJAMH M pAacyeTaMH, IIOKa3bIBAIOT CAaMOCTOATENBHOCTh M TIYyOMHY H3YYEHHUS MPOOJIeMBbI
CTY/ICHTOM;

MH(OPMAIMOHHbBIE TEXHOJIOTUHU MIMPOKO MPUMEHSIOTCS CTYJCHTOM KaK B caMOi padoTe, TaK U BO
BpEMsI BBICTYILJICHHUSI.

«Xopo110» BBICTABISCTCS CTYICHTY, €CIIH:

PaGora BbIONHEHA B COOTBETCTBUU C IICJICBOM YCTAHOBKOHM, OTBEYAET MPEIBSIBISICMbIM
TpeOoBaHUAM U 0()OpMIICHA B COOTBETCTBUHU C TPEOOBAHUSIMH, IPEIBSIBISEMBIMU K HEH;

BBICTYIUICHHE Ha 3allluTe KYypCOBOW pabOThl CTPYKTYPHUPOBAHO, JOIMYCKAIOTCS OIHA-IBE
HETOYHOCTHU IIPU PACKPBITHH IIPUYMH BHIOOpA M aKTYyaJIbHOCTH TEMBI, IIeJIeH U 3a7a4d paboThl, IpeMeTa,
00BEKTa W MPH COOJIIOJICHUH XPOHOJIOTUYECKUX PAMOK HMCCIICIOBAHUs, JOIYCKACTCs MOTPEIIHOCTh B
JIOTUKE BBIBCIACHHUSA OIHOI'0O U3 HaI/I6OJI€€ S3HAYMMBIX BBIBOJOB, KOTOpasA YCTpaHACTCA B XOJIC
JOTIOJTHUTEJIBHBIX YTOYHSIOIIUXCSI BOIIPOCOB;

B 3aKIIOYUTEIIFHON YacTH JIOKJIa/Ja CTYACHTa HEJOCTATOYHO OTPAKCHBI IMEPCTIICKTUBLI U 3aJIa4H
JABHEHUINET0 HWCCIICAOBAaHMS JAHHOH TEMbI, BONPOCH JAJBHEHIIEr0 NPUMEHEHUS W BHEAPCHUS
PE3YJITATOB MCCIIEAOBAHUS B IIPAKTHKY;

JUTUTENILHOCTh BBICTYIUICHUS CTYJICHTa COOTBETCTBYET PErJIAMEHTY;

B OTBCTAax CTyACHTA Ha BOIIPOCHI YICHOB Ka(l)e[[pbl J0MMYyHICHO HApYUWICHUC JIOTUKH, HO, B LICIIOM,
pacKphiTa CYIIHOCTh BOIPOCA, TE3UCHI BBICTYMAIOMICTO MOIKPEIUISIFOTCS MOJOXKCHUSIMHA HOPMATHBHO-
IMPaBOBbIX AKTOB, BbBIBOAAMHU MU pPACUCTAMH, MOKA3BIBAIOT CAMOCTOATCIIBHOCTL U FJIy6I/IHy HU3Yy4YCHUA
POOJIEMBI CTYICHTOM;

MH(POPMAIMOHHBIE TEXHOJIOTUU TIPUMEHSIOTCS CTYACHTOM OTPAaHWYCHHO KaK B cCaMO# paboTe, Tak
Y BO BpeMsl BBICTYIUICHHUS.

«Y10BJIETBOPHUTEIBHO» BBICTABIISCTCS CTYICHTY, €CIIH:

KypcoBas paGoTa BbINIOJIHEHA B COOTBETCTBUH C 1IE€JE€BOW YCTAaHOBKOW, HO HE B TMOJHON Mepe
OTBCYACT MPEABABIACMBIM Tpe6OBaHI/I$[M, B TOM HHUCIJIC I10 Oq)OpMJ'IeHI/II-O;

BBICTYIUICHHE CTYyJIEHTa Ha 3aluTe paboOThl CTPYKTYPUPOBAHO, JOMYCKAIOTCS HETOYHOCTH MpPU
PACKpBITHHU MPUYUH BHIOOPA U aKTyaJIbHOCTH TEMBI, IIeJIeH U 3a71ad paboThl, IpeaMeTa, 00beKTa U IpH
COOIOICHUH XPOHOJOTHYECKUX PaMOK HCCIEAOBaHUS OMyIleHa rpy0asi MOrpeurHOCTh B JIOTHKE
BBIBCACHUA OJHOI'O U3 HanOoJIee 3HAYNMBIX BBIBOJIOB, KOTOpasd, IMpU yKa3aHWH Ha HEC, YCTPAHIACTCA C
TPYIOM;

B 3aKIIIOYUTEIIEHON 9acTH JIOKJIaJa CTYACHTa HEJOCTATOYHO OTPAKCHBI MEPCIICKTUBBI M 33]1a4u
JabHEUIIeT0 WCCIE0BaHUsl JaHHOW TEeMbI, BOIPOCHI JalbHEHMIIEro NPUMEHEHUS U BHEAPEHUS
PE3YJIbTaTOB MCCIICOBAHUS B IIPAKTHKY;

JUTUTEIHHOCTh BBICTYIICHUS CTYJCHTA MPEBBIIIAET PEriiaMeHT;

OTBETHI CTYJICHTa Ha BOIIPOCHI WICHOB Kadeaphl HE PacCKPHIBAIOT JI0 KOHIIA CYIIHOCTH BOIIPOCA,
c1ab0 TMOAKPEIUISIOTCS TMOJIOKEHUSIMH MOHOTPAQHUECKUX HUCTOYHUKOB M HOPMATHBHO-TIPABOBBIX
AKTOB, BBIBOJaMHW M pacCd€TaMH, II0KA3bIBAIOT HEAOCTATOYHYIO CaMOCTOATCIBHOCTbL U FJ'IY6I/IHy
W3YYEeHHUS NTPOOJIEMBI CTYACHTOM;

I/IHCbOpMaI_[I/IOHHI)Ie TEXHOJIOTUU HNPHUMCECHAIOTCA CTYACHTOM B HCAOCTATOYHOM KOJIMYECTBE KaK B
camoii paboTe, Tak U BO BpeMs BBICTYIUICHHUS,

B TIPOIECCE 3aIIUTHI KYPCOBOH pabOTHI CTYJACHT IMPOJEMOHCTPHUPOBAT MOHHUMAHHE COJICPIKAHUS
OIMOOK, TOMYIIEHHBIX UM TPHU €€ BBIITOJIHEHUH.

«HeyIIOB.]IeTBopl/ITeJILHO» BBICTABJISICTCA CTYACHTY, CCIIN:

KypcoBas paboTa BBITIOJIHEHA ¢ HAPYIIIEHUEM IEI€BON YCTAHOBKH, HE OTBEUAET MPEIbSIBISIEMbIM
TpeOoBaHUsAM, B OPOPMIIEHUN UMEIOTCS OTCTYIUJICHHUS OT CTaH1apTa;

BBICTYIIZIEHHE CTYAEHTAa Ha 3alluTe HE CTPYKTYPUPOBAHO, HEIOCTATOYHO PACKPBLIBAIOTCS
MPUYMHBI BEIOOPA M aKTYAITbHOCTh TEMBI, IIEJIA U 33a4l PabOThI, IPEAMET, OOBEKT U HE COOJIOIAt0TCS
XPOHOJOIMYCCKHUEC PAMKH HCCICHOBAHHA, HOITYCKAIOTCA FPYGBIG MOrpCIIHOCTU B JIOTUKC BBIBCACHUSA
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HECKOJIbKUX M3 HauOoJiee 3HAaYUMbIX BBIBOJIOB, KOTOPHIE, IPU YKA3aHUH HA HUX, HE YCTPAHSIIOTCS,

B 3aKJIOYUTENIHOM YacTH JOKJIaga CTyIeHTa HE OTpa)XaroTcsl MNEepCIeKTUBbl U 3aJa4u
JAJIbHEHIIEr0 MCCIEA0BaHUsl JAHHOM TEMbI, BOIIPOCHI JAJbHEMILIEr0 NPUMEHEHUS U BHEAPEHUS
PE3yJIbTaTOB HCCIEAOBAHUS B IPAKTHUKY;

JUINTEIbHOCTD BBICTYIUICHHUS CTYJEHTA 3HAUUTEIbHO IIPEBBIIIAET PETJIAMEHT;

OTBETHI CTYJEHTa Ha BOMNPOCHl WICHOB Kadeapbl HE PACKPHIBAIOT CYIIHOCTH BOMpOca, HE
MOJIKPEIUISIOTCS MOJIOXKEHUSIMU HOPMAaTHBHO-IIPABOBBIX AKTOB, BBIBOJAAMM M pacueTaMH, MOKa3bIBarOT
OTCYTCTBHE CaMOCTOSITEIbHOCTH M ITYOMHBI H3y4EHUs TPOOJIEMBI CTYIEHTOM;

MH(OPMAIMOHHbBIE TEXHOJIOTHH HE PUMEHSIOTCS B paboTe U IpH J0KIaJIE CTyICHTA;

B IIpollecce 3alUThl KypCOBOM pPabOThI CTYAEHT JAEMOHCTPUPYET HENOHMMAaHHUE COJAEP KaHUS
OLIMOOK, TOMYILEHHBIX UM IPU €€ BBIIIOJIHEHUHU.

9. YueOHO-MeTOAUYECKOe U MHPOPMAITHOHHOE 0D0ecTiedeHHne TN CIUTITIHHbBI

a) OCHOBHasl JINTepaTypa:

1. I0.Jl. TperbsikoB. Heoprannueckas xumusg. B 3-x tomax. M.: M3narenbCkuil LIEHTP
«Axagemus», 2004.

2. H.C. AxmeroB. O0mmas u Heopranuueckass xumus. M.: Beicimas mkosra, 1988, 1998, 2002,
2018.

3. b.B. HekpacoB. OcHoBsl 00miei xumun. T. 1, 2. M.: Xumus, 1972-1974,

4. H.C. Axmeros. JlaGopaTtopHble ¥ CEeMHUHAapCKHE 3aJaHHs M0 OOLIed W HEOPraHUYeCKON

xumud. M.: Beiciias mikoia, 2003, 2016.

S. Xomuenko I'.II. ITocobue mo xumuu Juisl MOCTyHaroIMX B By3bl. — 4-¢ usa. — M.: PUA
«Hosas Boanay, 2008.

6. Xomuenko I'.I1., Xomuenko N.I'. COopHUK 3a/1a4 110 XUMUHM JJIsI TIOCTYMAIOIINX B BY3bI. —

4-¢ u3n. — M.: PUA «Hosas Boxnay, 2008.

0) 10TOTHUTEJIbHASI JTUTEPATypa:

1. SA.A. Vrail. OOmass u Heopranumyeckas xumus. M.: Beicmas mkoma, 2000./
https://obuchalka.org/2011061656544/obschaya-i-neorganicheskaya-himiya-ugai-ya-a.html.

8. O.C. 3Baiines. O6mas xumusi. HampaBneHue u CKOPOCTh XUMHUYECKUX MPOIECCOB. M.:
Beicmast mikona, 1983. / https://search.rsl.ru/ru/record/01001148161.

9. Adonuna, JIL.W. Heoprannueckas xumuss : yuyebHoe mnocobue / JLU. Adonuna,
AW. AnapueB, A.A.KazakoBa. — HoBocubupck : HoBocuMOMpCKHMII ToCyZapCTBEHHBIM TeXHUYECKUH
YHUBEPCHUTET, 2013. — 104 c. — Pexnm JOCTyIa: o MOJIIIHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=228823 . — ISBN 978-5-7782-2172-7. — TexkcT :
JJIEKTPOHHBIN.

10.  Heopranumueckass XUMHUs: y4eOHO-METOJIUUYECKUN KOMILIEKC. MeTou4ecKrue yKa3aHus 1o
BBITIOJIHEHUIO JabopaTopHbix pador : [16+] / H.A. Xputoxun, ['.M.Moxae, A.B.Keprtman,
T.I'. llu6neBa. — Tromens : TroMeHcKHii rocyaapcTBeHHbIN yHuBepeuteT, 2019. — Y. 1. — 40 c. — Pexxum
noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=600320 . — Tekct

JJIEKTPOHHBIN.
11.  Heopranuueckass XuMusi: yueOHO-METOIUYECKHI KOMIUIEKC. MeTonnyeckue yka3zaHus 10
BBIMOJIHEHUIO J1TabopatopHbix pabor : [16+] / H.A. Xpurtoxun, I'.M.MoxaeB, A.B.Keprtman,

T.M. BypxanoBa. — TtoMeHb : TIOMEHCKHI rOCyJapCTBEHHBIM yHuBepcuteT, 2019. — YU, 2. — 39 c. —
Pexxum nocryma: mo mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=600321 . — Tekct
: DJICKTPOHHBI.

12. BoctpukoBa, HM. Xumus : yuebnoe nocobue / H.M. Boctpukosa, I'.A. Koposnesa ;
Cubupckuii denepanbaplii  yHuBepcuteT. — KpacHosipck : Cubupckuii denepaibHbIi YHUBEPCHUTET
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(Coy), 2016. — 136 c. : wr, Tabm, cxem. — Pexum [goctyma: TO TOJIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=497755 . — bubauorp.: c. 130. — ISBN 978-5-7638-
3510-6. — TekcT : 3IEKTPOHHBIH.

13. KabGanos, C.B. PacuerHple 3amaun B Kypce XHMHUHU : Y4eOHO-METOAMYECKOE Iocodue /
C.B. Kabanos ; Hayu. pea. K.b. JI3epanoBa. — Mocksa ; bepnun : lupexkr-Menua, 2015. — 52 c. : nn. —
Pexxum nocryma: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=278871 . — ISBN
978-5-4475-4578-9. — DOI 10.23681/278871. — TekcT : 3NEKTPOHHBIH.

14. Ka6anos, C.B. I'maponu3 coneit : ydgeOHO-meToamueckoe mocooue / C.B. KaGanos. —
Mocksa ; bepnun : Jupekr-Menua, 2016. — 51 c. : win., tabn. — Pexxum gocTyna: Mo MOJIMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=437460 . — bubauorp. B ku. — ISBN 978-5-4475-
7703-2. — DOI 10.23681/437460. — TekcT : 2JIEKTPOHHBIN.

15.  Pewmu, I'. Kypc Heoprannueckoii xumuu / I'. Pemu ; pen. A.B. HoBocemnoBa. — Mocksa :
W3n-Bo wunoctp. swmr.,, 1963. — T. 1. — 919 c¢. — Pexum pocryna: @O MOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=230724 . — ISBN 978-5-4458-7346-4. — TekcT :
JJIEKTPOHHBIN.

16.  KabGanos, C.B. Heopranmueckas xumusi. BIOKHOT a0uTypHeHTa: CIipaBOYHOE Mocodue /
C.B. Kabanos. — Mockga ; bepiun : [lupekr-Menua, 2016. — 63 c. : cxem., Ta0i. — Pexxum moctyma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=437461 . — ISBN 978-5-4475-7711-7.
— DOI 10.23681/437461. — TekcT : 2JIEKTPOHHBIH.

17.  Cysopos, A.B. O0mas xumus : yueOnuk / A.B. CyBopos, A.b. Hukonbckuii. — 6-e usza. —
Cankr-IlerepOypr : Xwummsgar, 2020. — 624 c. : wi. — Pexum jocTyma: 1O NOJIMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=599264 . — ISBN 978-5-93808-358-5. — TekcT :

JJIEKTPOHHBIN.

B) MporpaMMHoe odecneyeHue u UHTepHET-pecypchl
ObecrieyeH MOCTYN K COBPEMEHHBIM MpOGECCHOHAIbHBIM 0a3aM JaHHBIX, MH()OPMAIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBLIM cucTemMaM (bubmuorexka COI'Y):

1. DnekTponHas 6ubnmoreka quccepranuu u asropedeparos PI'b (O] PI'B) (https://dvs.rsl.ru).

2. OBC «Yuusepcurerckas 6ubmnoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snektponHas 6ubnmoreka eLibrary.ru» (http://elibrary.ru.)

4. YuuBepcanmbHas 0a3 nanHbix East View (https:/dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov

5. OBC «Koncynprant crynenray. http://www.studentlibrary.ru

6. OBC «Opaiit» - oOpa3zoBarenbHas cpeaa, BKIIOYAIONIAsS BUPTYaJIbHBIM YHTAIBHBIA 32l
y4eOHHKOB M Yy4eOHBIX TOCOOMH OT aBTOPOB M3 BEAYIIMX By30B Poccum 1Mo BceM HampaBlICHHUSM H
cnienuanbHOCTIM (WWW.biblio-online.ru)

7. UudopmarimonHo-mpaBoBoii moptain «I"apant» (http://www.garant.ru/ ).

8. CnpaBounas npaBoBas cucrema Koucyasrant [Lmroc (http://www.consultant.ru/ ).

CocTaB JINIEH3HOHHOTO M CBOOOTHO PACTPOCTPAHIEMOI0 MPOrPAMMHOI0
odecrieyeHHsl, B TOM YHCJIe 0TEYECTBEHHOT0 POU3BOICTBA

Ne ni/m HaumenoBanue Ne norosopa (JiuneH3ust)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 .
AHTUBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpammuoe obecriedenue | 14.03.2019 r, npoanena go 2021 r.
KasperksyTotalSecurity
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[Iporpamma mist 9BM «bank
BOITPOCOB JIJIs1 KOHTPOJISI
3HAHU»

Pa3zpaboTka
TOCY/IApCTBEHHOW PETUCTPAIMH MPOTPAMMBI IS
OBM Ne2015611829 ot 06.02.2015 r. (6beccpouno)

cory CBUIETENBCTBO 0

CiscoWebex- Cucrema
poBe/IeHUS] BeOMHAPOB.

00O Aiicrekaoroop Ne J[83-2020 ot 10.08.2020-
10.08.2021 r.

CucreMa ITIOMCKAa TEKCTOBBIX
3aMCTBOBAaHUN
«Artumnarnar.BY3»

Ne795
30.12.2021r) ¢ 3AO «AnTH-IINaruary»

oT  26.12.2020  (meiicTBUTENEH  JIO

[Iporpammuoe obecrieyeHue

CBoboaHoe nmporpammuoe odecrieuenue(beccpoyHo)

Sunrav WEB Class

s pelaKTUPOBAHUS

xumudeckux  Gopmya  Isis

Draw

Cucrema tectupoBanus | Ne468  or  03.12.2013 NIl  Cyurarynus

P.T.(6eccpouno)

DneKTpoHHass OMOIMoTEKa
JFICCEePTaIlu U aBTOpedepaToB
PI'B(DB/] PI'B)

https://dvs.rsl.ru

Tpebyercs peructpanus B 6ubanorexe
cory

OBbC"YHuBepcuteTckas OuOIMOTEKA
ONLINE"

https://biblioclub.ru
Tpebyercs peructpauuss B OuOIMOTEKE
cory

9BbC «Hayunas JJIEKTPOHHAs
6ubnuoreka eLibrary.ru»

http://elibrary.ru.
Tpebyercs peructpauus B OuOIHOTEKE
cory

YuuBepcanbHas 06a3 naHHbIX FEast
View

https://dlib.eastview.com

Jlorun: Khetagurov; ITapons: Khetagurov

SbC «KoHCynbTaHT  CTyIEHTa»
CryneHueckas JIEKTPOHHAs
O0uOauoTeka MO MEAMIMHCKOMY H
(bapMmaneBTUYECKOMY 00pa30BaHMIO,
a TaK)Ke 10 €CTECTBEHHBIM M TOYHBIM
HayKaM B LI€JIOM.

http://www.studentlibrary.ru
Tpebyercs peructpauus B OuOIHOTEKE
cory

OBC «lOpaiiT» - oOpazoBaTenbHas
cpeda, BKIIOYAIOLIAs BHUPTYaIbHbIH
YUTaJIbHBIA  3a71  y4eOHUKOB U
yueOHBIX MOcOOMi OT aBTOPOB U3
BeAylIux By30B Poccum mo Bcem
HaIpaBJICHUSM U CIEIIHATHHOCTSIM

www.biblio-online.ru
Tpebyercs peructpauus B OuOIHOTEKE
cory
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10. MaTepuajibHO-TEXHHYECKOE 0O0ecnedeHue JUCHUTLINHBI

Y4eOHble ayIMTOPUM [JIsl NPOBEJAEHUS 3aHATUI JIEKIMOHHOIO THIIA, CEMHMHAPCKOr0 THUIA,
rPYNNOBBIX W HWHAUBUAYAJIbHBIX KOHCYJIbTAIMN, TeKYILIero KOHTPOJIA M TPOMEKYTOUHOI
aTTecTalMi, a TaK:Ke CAMOCTOSTEJbHON PadoThl 00y4YaKIUMXCS: MPENOJAaBaTEeIbCKUN CTOJ, CTYII,
CTOJIBI U CTYJNbA JUIs 00yvaromuxcs, kadeapa, KiacCHas 10CKa.

O6opynoBanue: MurtepaktuBHas gocka Smart Board — 1 mt.; Pabouast cranmus RU Ergo Home
123/ Keyboard USB/mouse optical USB/400 W 17 — 1 wrt. [IpoekuuoHHOE MYJIbTUMEIUITHOEC
obopynoBanue (MynbTUMeAUHBIN TTpoekTop Optoma Dx 327 ¢ MOTOJOYHBIM KPETUICHHEM-KPOHIITEHH
Kromax PROJETOR-10 ans npoektopoB 3 cr. Hakion; Dkpadn DINON Manual 180x180 MW- 1 mir. ¢
MPOrpaMMHBIM ~ OOeclieueHUEM, BBIXOJOM B CeTh VIHTepHET M JOCTymOM B  3IIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBarenbHyto cpeny COI'Y

[Tporpammuoe obecrneuenue: Microsoft Windows 7 Professional, Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoanust Sunrav WEB Class (beccpounoe I10); Ilporpammuoe
obecrieueHue s pepaktupoBanus xumudeckux (opmyn Isis Draw (beccpounoe I10); KoncynbTanT
mwtoc; Cucrema Mmoucka TEKCTOBBIX 3aMMCTBOBaHUN «AHTHUILIaruaT.BY3»; [Iporpamma s 9BM «bank
BOIIPOCOB JUIsl KOHTpoOJis 3HaHUi»; ['apanT; Cisco Webex; JIeMOHCTpalMOHHBIC W Y4eOHO-HATJISTHBIC
rmocoOust (BHICONPE3CHTAIINS).

JlabopaTopusi O01eii 1 HEOPraHU4ecKOil XMMMHU [JIsl IPOBeeHHUs] 3aHATHH CEMUHAPCKOI0
THINIA, JA00PATOPHBIX 3aHATHH, KYPCOBOr0 NPOEKTHPOBAHHUS (BBINOJHEHHS KYPCOBBIX pador),
TPYNNOBBIX M HWHAUBMAYAJIbHBIX KOHCYJbTALMH, a TaKe CaMOCTOSITeJbHOH PpadoThI
0o0y4arolmuxcsi: MPernoiaBaTeIbCKUi CTOJ, CTYJN, CTOJBl U CTYNbs IJIA OOy4aroIIUXcs, J1JabopaToOpHbIE
croubl, Kadeapa, KilaccHas JOCKa.

O6opynosanue: Pabouast cranuusi: RU Ergo Home 123 —1mrt., Monutop Asus VB 172 TN (Core
2 Duo E 4700/2 GB DD) -lmrt.; Dkpan- lmr.; Mynstumenuitabnii mpoekrop Beng MX 501 — 1 mt. ¢
IpOrpaMMHBIM  OO€ClleYeHHeM, BBIXOJIOM B ceTb VHTepHET M JOCTYIOM B  3JIEKTPOHHYIO
nH(popMannoHHO-00pazoBaTenbHyo cpeny COI'Y

[Tporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanusi Sunrav WEB Class (Beccpounoe T10); TIporpammuoe obecrieueHue s
penaktupoBaHus xummdeckux Qopmyn Isis Draw (BecruiatHoe I10); KoncynbTanT —IuTiOC;
JIEeMOHCTPALlMOHHbIE U y4eOHO-HaTJIsIHbIe TOCOOUs (BUICOIIPE3CHTALIHS).

JlaboparopHoe oOopynoBanue: BoiTskHOM mkad - 1 mr. pH-merp-mummBonasT™MeTp «pH-
I150MU»- 1 mr. Kamopumerp "Okcmept 001K" — 1 mt. Ileus mydensnas [IM-8 - 1 mr. Becobl
anaymtndeckue SHINKO HT 84CE - 1 mr. LHenatpudyra CM-12- 1 mr. Kormykromerp «Oxcnept -002-
6H» -1 mr. kad cymmasHblii SNOL - 1 mr. Memanka maruutHas 119-6110 ¢ mogorpeBom - 1 mit.
Becor anextponnsie MW-300 r-1 wmr. Becbr naboparopusie nperusuonnsie CAS-1 mr. Mukpockon
«buomamy -1 mrr. Bonsinasg 6aust — 1 .

JlabopaTopun: KOMNBbIOTEpPHbIe KJACCHI /Jisi TNpPOBeJeHMs] TeKyllero KOHTPOJIsl H
NPOMEKYTOYHOM ATTECTALMH, a TAK/KEe CAMOCTOAATEIbLHOMH Pa0d0oThI 00y4arouXxXcs:

MpenoAaBaTeNbCKUI CTOJ, CTYJI, CTOJIBI U CTYJbS 715 o0yyarouiuxcs, kadenpa, kiiaccHas 10CKa.

Ob6opynoBanue: KommnbroTepsl Uii KOMIBIOTEPHOTO Kjacca B KOMIUIEKTE - C MPOrPAaMMHBIM
o0ecriedyeHneM, BBIXOJAOM B ceThb VIHTEpHET U JOCTYNOM B JJIEKTPOHHYIO HH(MOPMAIMOHHO-
obOpazoBarenbHyto cpeny COI'Y; uctounuku OecriepeOOWHOT0 MUTaHusA, I[ppon, KOMMYTaTOp IS Kjacca
D-Link DGS-10240, untepaxtusHas aocka 78 (1702070/15112/11344/2+ npoexrop Beno MX503.

[Tporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoBanuss Sunrav WEB Class (beccpounoe I10); Ilporpammuoe
obecrieyeHue i penaktupoBaHus xumuueckux (opmyn Isis Draw (Beccpounoe I10); Koncynbrant
mwnoc; Cucrema moucka TEKCTOBBIX 3auMCTBOBaHUM «AHTUILIaruat BY3y; [Iporpamma s 9BM «bank
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BOMPOCOB JUIsl KOHTpoJisi 3HaHMi»; ["apant; Cisco Webex; aeMOHCTpalMOHHBIE U Y4€OHO-HArJISIIHBIC
rmocoOust (BHICONPE3CHTAIINSA).

Bbubianorexa, B TOM 4ncie YUTAJBHBIN 3aJ1: CTOJIBI U CTYJIbS I 00YYaIOUINXCS, KOMITBIOTEPHI
B KOMIUICKTE - C IPOrPaMMHBIM 00ECIIEYCHUEM, BBIXOJIOM B CeTh IHTEPHET M JOCTYIIOM B 3JICKTPOHHYIO
nHpopmannoHHo-o0pa3oBarenbHy0 cpeny COI'Y

[Tporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free;

Koncynerant mitoc; I"apant; Cisco Webex;

ObC"YHnuBepcurerckas oudmmoreka ONLINE" https://biblioclub.ru

OBC «KoncynbTaHT cTyaeHTa»  http://www.studentlibrary.ru

3BC «tOpaiit» www.biblio-online.ru
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11. JIuct 0GHOBJIEHHUSI/aKTYya I3 AIAH

[Iporpamma akTyaiu3upoBaHa B CBA3M C HpUKa3oM MUHHUCTEPCTBA HAyKHM M BBICHIETO
obpazoBanus Poccuiickoit @enepanun ot 26 HOsO0ps 2020 1. Ne 1456 (3apeructpupoBaH MUHHCTEPCTBOM
toctutinu Poccuiickoit ®denepanuu 27 mast 2021 1., Ne 63650) «O BHeceHnn n3MeHeHUH B henepanbHbie
rocy/1apCTBEeHHbIE 00Pa30BaTENbHbIE CTAHAAPTHI BBICIIETO 00pa30BaHU».

1. 3aMEeHUTDb CTPOKY B II. 3.2
BbeszonacHocTts YK-8. Cnocoben co3naBath W IMOJACPKUBATh B IOBCEIHEBHOW JKU3HU M B
JKU3HEIEATEIbHOCTH npodeccCHOHATLHON JesSTEIbHOCTH O€30MaCHbBIE YCIOBUS JKU3HEACATEIHHOCTH

JUISL COXpaHEHUsS MPUPOJHOM cpeabl, OOEecreueHus yCTOMYMBOIO pa3BUTHUS
oOmiecTBa, B TOM YHCIE TpPU yrpo3e U BO3HUKHOBEHHHM YPE3BBIYAHBIX
CUTYallui ¥ BOCHHBIX KOH(QIMKTOB

2. 3aMEeHUTh CTPOKY B II. 3.3

®duzuko- OIIK-4 CniocobeH mianupoBath paboThl XUMHUECKOIN HAMPaBICHHOCTH,
MaTemMaThyeckas u oOpalaTeIBaTh U HHTEPIPETUPOBATH OTYUEHHBIE PE3YIILTATHI C
KOMITbIOTEpHAs WCIIO0JIb30BAHUEM TEOPETUUECKUX 3HAHUN U IPAKTUYECKUX HABBIKOB PEIICHUS
rPaMOTHOCTh TIPH MaTeMaTHYECKUX U (U3NIECKUX 3a/1a4

peuieHuu 3a1a4y OIIK-5 CniocobeH moHMMaTh TPUHIIUIIBI paOOTHI COBPEMEHHBIX
npoeCCHOHATBLHON WH(POPMAIIMOHHBIX TEXHOJIOTHIA M HCIIOIB30BATh UX JJISl PEHICHUS 3314
NEeSATEIbHOCTH npoeccroHaNbHOI 1eITENbHOCTH

BHeceHHbIC W3MEHEHHWs pAcCMOTPEHBI M YTBEPXKJICHBI Ha 3aceqaHuu Kadenpsl oOmed wu
Heoprannueckoi xumun ot «03» utons 2021 r., mpotokoa Ne 13/20-21;

Ono0OpeHbl Ha 3aceaHUU COBETa (PaKyIbTeTa XUMUHU, OMOJIOTHH U OMOTEXHOJIOTUHU OT «24» WUIOHS
2021 r., mpotokon Ne 11/20-21.
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