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1. Crpykrypa u 001Iasi TPYA0EMKOCTb M CHHILIHHBI

OO6mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 16 3a4eTHBIX eUHUIL U 576 aKaJeMUYeCKUX 4acoB.

Ounas hopma o0ydeHUs
Kypce 1
CemecTtp 1,2
Jlexmn 72
IIpakTudeckne (CEeMUHAPCKHE) 3aHATHUS 36
JlabopaTopHble 3aHATHS 216
Koncynpranuu
HToro ayiMTOpHBIX 3aHITHI 324
CamocTosTenbHas pabora 135
KypcoBas pabora 2
9K3aMeH 117
3a4er
O011ee KOJIMYECTBO YaCOB 576

2. lean ocBOeHUSI TUCITHILIMHBI

[emamu w3ydeHHs] Kypca HEOPraHMYEeCKOW XHUMHM B COOTBEeTCTBUH ¢ DenepanbHbIM
roCy/IapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM [0 HAMPABICHUIO MOATOTOBKH (CHEIUATBHOCTH)
04.03.01 Xumust u YpOBHIO BBICHIETO 00pa3oBaHMsA OaKalaBpHaT, YTBEPKICHHOMY IPUKAa30M
MunoOpnayku Poccun ot 17 utons 2017 roga Ne 671, sSBisiroTCsl: AaTh CTYIEHTY 3HaHHS OCHOB OOIIHMX
3aKOHOB XHMHH W CBOWCTB DJIEMEHTOB, KOTOpBIC CIyXaT TIOJArOTOBKE CTYyACHTa K Oymyiien
npodeccHoHaNbHOM JIEATENbHOCTH B 00JACTSIX HAyYHO-HCCIEIOBATEIbCKONW, TEXHOJIIOTUYECKON U
M€IarOrM4eCKOm.

3amavya kypca — (opMHpOBaHHE TBOPUECKHU PAOOTAIOMIMX CHEIHATUCTOB C Pa3BUTHIM HAYYHBIM
MBIIIICHHEM, 00J1a/Iaf0IUX HEOOXOAMMBIM 3aIlacoM 3HAHUH B 001acTH 0OIIEeH 1 HEOPraHUIEeCKON XHUMHH,
CHOCOOHBIX HCIIONB30BaTh TEOPETHUECKUE 3HAHMS TMPU PEIICHUU MPAKTUYECKUX 3a/ay, MPOSBISSA MpH
3TOM CaMOCTOSITEIbHOCTh, WHUIIMATUBY, a TAaKXKe€ B HEOOXOJMMBIX CIydasxXx — YMEHHE Y4acTBOBATh B
MPUHITUH KOJUIEKTUBHBIX PEIIeHUH, BRIOMpasi Hanbolee ONTUMANbHbBIE U3 HUX.

N3yuenne naHHOW AMCHMIUIMHBI CIYXHUT MOATOTOBKOM CTyJIEHTa K Oyayied mpodecCuoHaIbHON

NeITeNbHOCTH B 00MacTAX —  HAy4yHO-UCCIIEAOBATENBCKOM M NENarormyeckod  COrjacHo
npodeccuoHaNbHbIM CTaHAApTaM:
1. IIpodeccnonanbubiii crangapr «llemaror (megarormveckasi NesiTeJIbHOCTH B cdepe

JAOLIKOJbHOI0, HAYaJbLHOr0 00IIero, OCHOBHOr0O 00miero, cpegHero oomero o0pa3oBaHHs)
(BocnuTaTENIB, YYUTENb)», YTBEPKICHHBIM NpHKa3oM MMHHCTEpPCTBA TpyJa M COLMAIBHON 3aIUTHI
Poccuiickoit ®enepannn ot 18 oxtsa6psa 2013 r. Ne 544n (3apeructpupoBaH MHUHHCTEPCTBOM FOCTUILIMU
Poccuiickoit ®enepaunu 6 nexadbps 2013 r., perucrpaunonssiii Ne 30550), ¢ u3MeHEHUSIMH, BHECCHHBIMU
npukazaMu MuHUCTEpCTBa Tpyda U colnaibHoU 3amuThl Poccuiickoit @enepaunu ot 25 nexadbps 2014 r.
Ne 11151 (3apeructpupoBan MunucrepcTBoM toctuuuu Poccuiickoit @enepaunn 19 ¢espans 2015 r.,
peructpauroHHelii Ne 36091) u ot 5 aBrycra 2016 r. Ne 422H (3apeructpupoBaH MHUHHCTEPCTBOM
roctunmu Poceniickoit @enepaunu 23 asrycra 2016 r., perucrpanuonsslii Ne 43326).

2. 01.004. TIpodeccuonanbubiii crangapr «Ilegaror mpodgeccuoHaabHOr0 00y4eHus,
npoecCHOHAILHOIO 00pa30BaHUsI W JONOJHUTEIbHOr0 MNPO(PEecCHOHAJBLHOIO 00pa30BaHUM»
YTBEPKJIEH MNpHKa3oM MuHucTtepcTBa Tpyda M COLMAIBbHOW 3amuThl Poccuiickoin ®Pexepanuu OT
08.09.2015 Ne 608H (3apeructpupoBaH MuHHUCTEpCTBOM focTHIMN Poccuiickoit ®enepanuu ot 24
ceHts10ps 2015 r. Ne 38998).

3. 40.011. IIpodeccunonabHbIi cTaHAAPT «CHENUAINCT MO0 HAYYHO-UCCJIEA0BATEIbCKUM
U ONBITHO-KOHCTPYKTOPCKHUM pa3padoTKam» yTBEpXKACH INpuUKazoM MuHHCTEpcTBA TpyAa U
counanbHoM 3amuThl Poccuiickoit ®enepauuu ot 4 wmapra 2014 1. Ne 121H (3apeructpupoBaH
MunucrepctoM roctunuu Poccuiickoit @enepanuu 21 mapra 2014 r., perucrpanuonssiii Ne 31692).



3. Mecto nucuuniaunsl B crpykrype OIIOII 6akanaBpuara

Hucuurnnuna "Heopranudeckast Xumusi"0oTHOCUTCS K qucuuiinHaM biioka 1 o0s3aTenbHOM yacTu
b1.0.08.

B y4eOHBIX I1aHaX YHUBEPCUTETOB KypC HEOPTaHMYECKOW XMMHH OTKPHIBAET CHCTEMATHYECKOE
xumuueckoe oopasoanue. OH siBisieTcs: 0a30BBIM Il M3y4eHUs Bcex xumuueckux nucuurummna OTIOIL.
Kypc HeopraHmyeckoydl XUMHUHM JOJDKEH IIO3HAKOMHTH CTYIEHTAa C BHYTPEHHEH JIOTMKOM XMUMHYECKOH
HayKH, (aKTUYECKUM MaTepuaIoM [0 XUMHUH 3JIEMEHTOB U TEHJCHIMSIMH B U3BMEHEHUU CBOMCTB IMPOCTHIX
BELLIECTB U COCAMHEHUM 3JIEMEHTOB MO rpynnaM u nepuoaaMm. CTyIeHT JOJIKEH OCBOMTh OCHOBHBIE
3aKOHOMEPHOCTH, OIPEACISAIONIME CBOWCTBA M IPEBPALICHUS BELIECTB, U HA 3TOM OCHOBE H3YUUTh
bakTUyecKuii MaTepuand MO XUMHUHM D3JeMEHTOB. VIMEHHO MO3TOMY KypC HEOPraHMYeCKOW XUMHH
BKJIIOYAaeT OOIIMPHOE TEOPETUYECKOE BBEACHHE, B KOTOPOM B MEPBOM MPUOJIMKEHUU PACCMATPUBAIOTCS
OCHOBHBIE COBPEMEHHBIE 00IIEXUMUYECKHE BO33PEHUS, TEOPHUH, 3aKOHBI.

Jns w3ydenwst mucuuiuinabl  "Heopranwdeckas xumus' HEOOXOJUMBI 3HAHUS, YMCHHS H
KOMITIETEHIMH, TOJy4YeHHbIE OOYYaroIIMMKCS B KypCce€ XUMHUHU CpelHEH IIKOJbl B COOTBETCTBUHU C
tpeboBanusimu  PI'OC  OcHoBHOro obmero oOpazoBanus (mpukaz Ne 1897 or 17.12.2010 ¢
nonojgHeHussMu 2014 u 2015 rr.).

Jlis ocBoeHus JaHHOW yuyeOHOU aucuuIinHbl (Y /1) cTyaeHT nomkeH

3HaTh:

1) B pamMKax MIKOJbHOH MpPOrpaMMbl OCHOBbI XMMHYECKOW HayKH KakK OOJIACTH COBPEMEHHOI'O
€CTECTBO3HAHMS, XUMUYECKUX MPEBPALICHUN HEOPraHUYECKUX M OPraHWYECKHX BEUIECTB KaK OCHOBBI
MHOTHX SIBJICHUH KUBOM M HEXHWBOH NMPHUPOJBI;, YTIyOJICHHE MPEICTABICHHI O MaTepUaIbHOM E€IUHCTBE
MHUpA;

Ymers:

1) caMOCTOSATENbHO OMpPENENsITh IENIU CBOEro OOYy4YeHHs, CTaBUTh U (HOpMYyIHUpOBaTh AJs cedst
HOBBIE 3aJlaud B y4yeOe U IO3HABATEJIbHOM JAEATEIbHOCTH, Pa3BUBAaTh MOTHUBBI M HMHTEPECHl CBOEH
MM03HABATEJIbHON J€ATEIbHOCTH;

2) caMOCTOSITENIbHO IUIAHUPOBAaTh YT AOCTH)KEHMsS LIEJei, B TOM 4YHUCIE albTepHATUBHBIE,
OCO3HaHHO BBIOMpaTh Hanbosee a3 dhekTuBHBIE CIOCOOBI pelIeHrs YueOHBIX U MO3HABATEIbHBIX 33/1a4;

3) ompenensaTh MOHATHSA, CO3AaBaTh OOOOIIEHHS, YCTAaHABIUBATh AHAJIOTUH, KIAacCU(UIIPOBAT,
CaMOCTOSITENTLHO BBIOMPATh OCHOBAaHUS W KPHUTEPHH U KiIacCU(UKAIMK, yCTaHABIMBATh MPUUYHUHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH JIOTUUECKOE PACCYXKACHHUE, YMO3aK/ItouUeHUe (MHIYKTUBHOE, AETyKTUBHOE
Y TI0 aHAJIOTHH) U JIeTIaTh BHIBOJIBI;

4) COOTHOCUTH CBOU JIEHCTBUS C IJIAHUPYEMBIMHU PE3yJbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH
JeSITeIbHOCTH B TIpoLecce AOCTHXKEHMsI pe3ysbTara, ONpeAeNsaTh CIOCOObl JEHCTBHM B pamKax
MPEIIOKEHHBIX YCIOBUM M TpeOOBaHMN, KOPPEKTUpPOBAaTb CBOM [JEHCTBHSI B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYaLlUE;

5) oleHWBaTh NPABUIBHOCTH BBHIMIOJHEHUS YYEOHOW 3ajauu, COOCTBEHHBIE BO3MOXKHOCTH €€
peleHus;

6) opraHu3oBBHIBaTH Y4eOHOE COTPYAHHYECTBO M COBMECTHYIO [ESATEIBHOCTh C YYHTEIEM U
CBEpCTHHKAMH; paboTaTh WMHIUBUAYANbHO M B TpYyIMIe: HAXOIUTh OOIllee pelieHHe U pa3peniaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHMS MO3UIIMN U yuyeTa UHTEpecoB; (OpMyJINpPOBaTh, apryMEHTHUPOBATh U
OTCTauBaTh CBOE MHEHUE;

7) ycTaHaBIMBATh CBA3W MEXKAY pEATbHO HAOIIOAAEMBIMH XUMHUYECKUMH SIBICHUSMUA U
mpoleccamMy, MPOUCXOJSINIMMA B  MHKPOMHUpPE, OOBSICHATH MPUYUHBI MHOTOOOpa3usi BEIECTB,
3aBHCHUMOCTh MX CBOMCTB OT COCTaBa U CTPOECHMS, a TaKKe 3aBUCHUMOCTh IMPUMEHEHHUs BEIIECTB OT UX
CBOICTB;

8) wucnonp3oBaTh HHMDOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH, AaKTHBHO MOJH30BATHCS
CJIOBApSAMHU U IPYTUMHU MTOUCKOBBIMU CUCTEMAMU;

9) 0CO3HAaHHO HCITOJIL30BATh PEYEBHIE CPEJCTBA B COOTBETCTBHU C 3a7adeil KOMMYHHKAIMH JIJIS
BBIPQKEHUS CBOUX YYBCTB, MBICIICH U TOTPEOHOCTEH; MIIAHUPOBAHUS U PETYIISINN CBOSH AeITeTbHOCTH;

10) co3naBaTh, MPUMEHATH U IPeOOPA30BHIBATh 3HAKH M CHMBOIIBI, MOJICIIA U CXEMBI [T PEIICHUS
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y4eOHBIX U MO3HABATEIbHBIX 3a7a4;

Baaners:

1) ocHOBaMHM XMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHATTM3UPOBATh U OOBEKTHUBHO OIICHUBATH
KU3HEHHBIC CHUTYalllW, CBSI3aHHBIC C XUMHEH, HaBBIKAMU O€30MMACHOTO OOpalIeHHS C BEIISCTBAMH,
UCIOJIb3YEMbIMU B TOBCEJHEBHOW >KM3HM;, YMEHHEM AaHAM3UPOBAaTh M IJIAHUPOBATH HKOJIOTUYECKU
0e30macHoe MOBEICHUE B LENAX COXPAHEHUS 30POBBS M OKPY)KAIOLIEH CpeIbl;

2) mpenCTaBICHUSIMH O 3HAYEHUU XMMHYECKON HAyKH B PELICHUU COBPEMEHHBIX KOJIOIMYECKUX
mpo0OJieM, B TOM YHCIIe B IPEIOTBPAIICHUH TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod;

3) PKOJIOTMYECKHUM MBIIIJICHHEM, YMEHHEM NPUMEHSTh €ro B O3HABATENbHOM, KOMMYHUKATUBHOM,
COLIMAJIbHOW MPAKTHKE U MPOPECCUOHANIBHON OPUEHTALIUH.

4) ocHOBaMU CaMOKOHTPOJIS, CAMOOIICHKH, MPUHSATUS PEIICHUA W OCYIIECTBICHHUS OCO3HAHHOTO
BbIOOpA B yueOHOI 1 MO3HABATENbHO 1€ATEIbHOCTH;

5) nepBOHAYANBHBIMH  CHCTEMAaTHU3UPOBAHHBIMU  TIPEJCTABICHUSMU O  BEIIECTBAX, HX
MPEeBpPALICHUSIX U MPAKTUYECKOM MPHUMEHEHUH, MOHITUMHBIM annapaToM M CHUMBOJIUYECKUM SI3BIKOM
XUMHH,

6) YCTHOW U MUCbMEHHOU PEYbI0, MOHOJIOTHUECKOW KOHTEKCTHOM PEYbIO.

4. TpeOoBaHUS K pe3yJibTATAM OCBOEHH S JUCHUIIMHBI (KOMIIETEHIIUN 00y4alo1Ierocs,
(¢opMupyembie B pe3yibTaTe 0CBOCHHS TUCHUILIUHBI (MOIYJIsS)

W3ydeHne Kypca HEOPraHMUECKON XUMUU MpeArnonaraeT GopMUPOBAHUE Y CTYACHTA CIEIYIOIINX
KOMIIETEHIIUN:

K yHuBepcajibHbIM KOMIIETEHIIUSIM OTHOCUTCS.:

YK-1. CnocoOeH ocCywecTBISATh IMOMCK, KPUTHYECKHH aHanmu3 M CUHTE3 HH(OpMaLUH, MPUMEHSTH
CUCTEMHBIN MOJXOA JUIsl pEIIeHUs TOCTAaBIEHHBIX 3aay;

YK-1.1. Ananusupyer 3ajauy, Bblenss ee 0a30Bble COCTABIISAIOLINE;

YK-1.2. Onpenensier, THTEPIPETHPYET U PAHKUPYET HHPOPMALIUIO, TPEOYEMYIO [T PEILICHHSI
IIOCTABJIEHHOW 3a/1a4H;

YK-1.3. OcymiecTBiisieT OUCK HHPOPMAITHH JTsI PEIICHUS TOCTABIICHHOW 3aJIa4H 110 Pa3IMIHBIM THITAM
3aIpOCOB,;

YK-1.4. Ilpu oOpaboTke nHGOpMaIuu OTANYAET (PaKThl OT MHEHUN, HHTEPIIPETALUi, OLEHOK,
¢dopmupyeT COOCTBEHHBIE MHEHHUS U CY)KIEHUS, apIYMEHTHPYET CBOM BBIBOJIBI M TOUKY 3PEHUS, B TOM
quclie C MpUMEHEHHEM (Ppri1ocoCcKoro MOHATUIHOTO annapara;

YK-1.5. PaccmarpuBaet u npejyiaraeT BO3MOKHbIE BapUaHThl peIlIeHHsI TTOCTABICHHOMN 3ajjauu, OLEHUBAsI
UX JIOCTOMHCTBA U HEJOCTaTKU;

YK-2. CnocobeH ompenensaTe Kpyr 3ajad B paMKaxX IOCTaBICHHOM LENW M BbIOMPATh ONTHMAJIbHbBIE
CHOCOOBI HX pelIeHHs, HCXO0Ad W3 JEHCTBYIOIIMX IPaBOBBIX HOPM, HMEIOIIUXCS PECYPCOB U
OTpaHUYECHUN;

YK-2.1. Onpenensietr Kpyr 3a/1a4 B paMKax IOCTABICHHOH IIEJIH, OTIPEENISET CBSI3U MEXITy HUMU;

YK-2.2. Ilpeanaraet crocoObl pelieHus OCTaBIeHHbIX 337a4 U 0’KUIaeMble Pe3yJIbTaThl; OLEHUBAET
MIPeIJI0KEHHBIE CIIOCOOBI C TOUKH 3PEHUS COOTBETCTBUS LENIH MTPOEKTA;

YK-2.3.ITnanupyet peanusanuio 3ajad B 30He CBOEH OTBETCTBEHHOCTH C y4ETOM MMEIOLIUXCS PECYPCOB U
OTrpaHUYEHUH, IEUCTBYIOIINX TPAaBOBBIX HOPM

YK-2.4 BeinonHseT 3a/1a41 B 30HE CBOEH OTBETCTBEHHOCTH B COOTBETCTBHUH C 3aIUIaHUPOBAHHBIMU
pe3ylbTaTaMi U TOYKaMH KOHTPOJIS, PU HEOOXOAMMOCTH KOPPEKTHUPYET CIIOCOOBI pellIeH s 3a/1ay;
YK-2.5. IlpencraBnser pe3ynbTaThl MpPOEKTa, IpellaraeT BO3MOKHOCTH HUX MCIIOIb30BaHUSA W/WIH
COBEpIIICHCTBOBAHUS;

YK-4. CrnocobeH OCyYIIEeCTBIATh JENOBYI0 KOMMYHHMKAIIMIO B YCTHOW M NHCbMEHHOM (opmax Ha
rocyapcTBeHHOM si3bike Poccuiickoit denepaniuu 1 HHOCTpaHHOM(BIX) sI3bIKe(ax);

YK-4.1. BeiOupaet cTiiib OOIIEHHUS Ha PYyCCKOM  sI3bIKE B 3aBUCHMMOCTH OT 1I€JI M YCIOBUH
MapTHEPCTBA; alaliTUPYET pedb, CTUJIb OOIIEHUS U SI3bIK )KECTOB K CUTYaI[UsIM B3aUMO/ICHCTBUS;



YK-4.2. Bener neioByr0 NEPENUCKY HA PYCCKOM  SI3BIKE C yU€TOM OCOOCHHOCTEHN CTHIIMCTHKH
opUIHATBEHBIX U HEOPUITUATBHBIX MTUCEM;

YK-4.3. Bener nenoByro NepenucKy Ha WHOCTPAHHOM SI3bIKE C y4€TOM OCOOCHHOCTEH CTHUIIMCTHKU
o(pUIIMANBHBIX IHCEM U COIMOKYJIBTYPHBIX Pa3INUHIA;

YK-4.4. BoinonHsgeT Ais IMYHBIX 1iefied epeBo ohuIuanbHbIX U TPO(HEeCCHOHATBHBIX TEKCTOB C
HMHOCTPAHHOTO fA3bIKAa HAa PYCCKUM, C pyCCKOIO sI3bIKa Ha MHOCTPAHHBII;

YK-4.5. [1lyOnu4HO BBICTYNAeT Ha PYCCKOM SI3bIKE, CTPOUT CBOE BBICTYILICHUE C YUETOM ayAUTOPHH U
LIEJIA OOIICHUS;

YK-4.6. YcTHO mnpencTaBisieT pe3ysibTaThl CBOEW JEATENIBHOCTH Ha  MHOCTPAHHOM SI3BIKE, MOKET
MOJJIEPKaTh Pa3rOBOP B XOJI€ UX OOCYKACHHUS,

YK-6. CnocobGeH ympaBisiTh CBOMM BpPEMEHEM, BBICTPaWBaTh W PEATM30BHIBATH TPACKTOPHIO
camMOpa3BUTHUS HA OCHOBE MPUHIIUIIOB 00pa30BaHUs B TEUCHUE BCEH KU3HMU;

YK-6.1. Mcrionb3yeT HHCTPYMEHTBI M METO/IbI YIIPABJICHUSI BPEMEHEM MPU BHIMIOJIHEHUH KOHKPETHBIX
3aJ1a4, MPOEKTOB, IPU JOCTUKEHUH MTOCTABICHHBIX I[EJICH;

YK-6.2. Onpeznensier npuOpUTETH COOCTBEHHOMN EATEIIHOCTH, JTUYHOCTHOTO PA3BUTHUS U
npoeccuoHaIbHOTO POCTa;

YK-6.3. OnienuBaet TpeOOBaHMS PHIHKA TPYAA U MPEATIOKEHHSI 00Pa30BaTEIBHBIX YCIIYT IS
BBICTPAUBaHUs TPAEKTOPUH COOCTBEHHOTO MPOPECCHOHATBHOIO POCTA;

YK-6.4. Ctpout npodeCCHOHATBHYIO Kapbepy U ONPEAeIseT CTPATETHIO MPO(EeCCHOHATBHOTO PA3BUTHS;
YK-8: CnocobeH co3naBaTh U MOJJIEPKUBATH O€30MacHbIC YCIOBUS >KM3HEACSITEIbHOCTH, B TOM YHCIIE
IIPY BOBHUKHOBEHUH YPE3BbIYANHBIX CUTYALIUH;

YK-8.1. Ananusupyet GpakTOopsl BpeJHOTO BIUSHHUSA 3JIEMEHTOB CpeAbl OOMTaHUS (TEXHUYECKUX CPE/ICTB,
TEXHOJIOTUYECKUAX IMPOIECCOB, MATEPHANIOB, 3JAaHHA W COOPYKEHUH, HPHUPOTHBIX U COIHMAIBHBIX
SIBJICHUH);

YK-8.2. UnenTuduuupyer onacHble U BpeAHbIe (PaKTOPbI B paMKax OCYIIECTBIISIEMOM esATeIbHOCTH,
YK-8.3. BousaBisier npoOaembl, CBI3aHHBIE C HAPYIICHUSIMH TEXHUKH 0€30MacHOCTH Ha paboueMm Mmecrte,
npeularaeT MEpONpPUATHSIX MO MPEJOTBPAIICHUIO YPE3BHIUAHBIX CUTYAIHH;

YK-8.4. Pazpsicusier mpaBuiia MOBEJACHUS TP BO3HUKHOBEHHUH YPE3BBIYANHBIX CUTYallUH MPUPOTHOTO U
TEXHOTEHHOTO TIPOUCXOXKJCHHS;, OKa3bIBaE€T IEPBYIO IIOMOIIb, OMNKMCHIBACT CIIOCOOBI yd4acTus B
BOCCTAHOBUTEJIbHBIX MEPOTIPUSATHSIX.

K o0menpodeccuoHaIbHBIM KOMIIETEHIIUAM OTHOCATCS:

OIIK-1. Cnoco0eH aHamu3upoBaThb W HHTEPIPETHPOBATh PE3YJbTAaThl XUMHYECKHX HKCIEPUMEHTOB,
HaOIIOIEHUH U U3MEpPEHUH.

OIIK-1.1. CucremaTu3upyeT U aHAJIU3UPYET PEe3yJbTaThl XMMHUYECKHUX HKCIEPUMEHTOB, HAOJIOJIEHUH,
U3MEpPEHUH, a TAKXKE Pe3yJIbTaThl paCU€TOB CBOMCTB BELIECTB U MAaTEPHAJIOB.

OIIK-1.2. Tlpemnaraer WHTEPHPETANUIO PE3YJITATOB COOCTBEHHBIX JKCIEPUMEHTOB M PAaCYETHO-
TEOPETUYECKUX PAOOT C MCIOJIb30BAaHUEM TEOPETUYECKMX OCHOB TPAJAMLMOHHBIX M HOBBIX Pa3/IeNioB
XUMHUH.

OIIK-1.3. ®opmynupyeT 3aKiIIOUEHHUs W BBIBOJBI MO pe3yibTaTaM aHAJIW3a JIMTEPaTYPHBIX JIaHHBIX,
COOCTBEHHBIX 3KCIEPUMEHTAIBHBIX U PACYUETHO-TEOPETUUECKUX PAa0OT XMMHUECKON HalpaBICHHOCTH.
OIIK-2. CnocoGeH NpoBOAUTE C COOJIOZICHNEM HOPM TEXHUKU 0€30MaCHOCTH XMMHUYECKHH SKCIIEPUMEHT,
BKJIIOYAsi CHHTE3, aHAJIU3, MU3y4YE€HUE CTPYKTYpPbl M CBOMCTB BEUIECTB W MaTE€pHaJIOB, HCCIEI0BaHUE
IIPOLIECCOB C UX YYACTHUEM.

OIIK-2.1. PaboTaeT ¢ XUMUYECKUMU BEIIECTBAMH C COOJTFOICHHEM HOPM TEXHUKH 0€30ITaCHOCTH.
OIIK-2.2. IIpoBOAUT CUHTE3 BEILECTB M MATEPUAIOB PAa3HON MPUPOJBI C UCMOIb30BAaHUEM HMEIOIIUXCS
METOJIUK.

OIIK-2.3. IIpoBOIUT CTaHAAPTHHIE OIEpalUH JAJs ONpENeIeHUusT XMMHUYECKOro M (ha3oBOro cocrasa
BEIIECTB U MaTEPHUAJIOB HA UX OCHOBE.

OIIK-2.4. TIpoBOAMUT HCCIIENOBAHUS CBOMCTB BELIECTB M MAaTEpUAIIOB C HCIIOJIB30BAaHUEM CEPUHHOIO
Hay49HOT'O 000PY/I0BaHMS.

OIIK-3. CriocobeH MPUMEHATh PacCueTHO-TEOPETUYECKUE METOJbl JUIsl M3YUeHHUs] CBOMCTB BEIIECTB U
MIPOLIECCOB C UX YYACTUEM C HCIIOIb30BAaHUEM COBPEMEHHOMN BBIYUCIUTEIBHON TEXHUKH.



OIIK-3.1. IIpumeHsIeT TeOPETUUECKUE U TOTYIMIIMPUUECKUE MOJICTH TPH PEIICHUH 3a7a4 XUMHUYECKON
HAMPaBIEHHOCTH.

OIIK-3.2. Vcnonb3yeT cTaHIApTHOE MPOTPAaMMHOE OOECIICUCHHME MPU PEHICHUH 33Jad XHUMHYECKOM
HaIpaBJICHHOCTH.

OIIK-5. CniocobeH HCnonb30BaTh CYHIECTBYIONINE MPOTPaMMHbBIE MPOIYKThl U HH(POPMAIIMOHHBIE 0a3bl
JaHHBIX I PElIeHHus 3a1ad Npo(ecCHOHAIBHOW JESTENbHOCTH C YYeTOM OCHOBHBIX TpeOOBaHHIA
nH(pOpPMaIMOHHOM 06€30MMacCHOCTH.

OIIK-5.1. Ucnons3yer coBpemenHsbie | T-TexHonoruu npu cbope, anamause, 00paboTKe U MPEACTaBICHUN
nH(pOpPMALIUK XUMUYECKOTO MPOPUIIS

OIIK-5.2. Cobmronaer HOpMBbI HH(DOPMAITMOHHOM 0€30MacHOCTH B MPOGECCHOHATBHON IEATEILHOCTH
OIIK-6. Cnoco0OeH mpeacTaBiATh pe3yibTaThl CBOEH pabOTHl B yCTHOW W MUCbMEHHOW (opme B
COOTBETCTBUH C HOPMaMU U IPaBUJIaMH, IPUHATHIMU B IPO(ECCUOHATILHOM COOOIIIECTBE.

OIIK-6.1. TIpeacrapinseT pe3yabTaThl padOTHI B BUJIEC OTUETA 110 CTAHIAPTHON (hOpMe Ha PYCCKOM SI3BIKE
OIIK-6-2. [IlpencraBnser wuWHGOPMAIMI0O XHMHYECKOTO COJIEpKAHUS C ydeToM TpeOoBaHHI
Ooubnmorpaduyeckoit KyabTyphbl.

OIIK-6.3. IIpencrasisier pe3ynbTaThl pabOTHI B BUJI€ TE3UCOB JI0KJIa/1a HA PyCCKOM M aHTJIHMMCKOM SI3bIKE
B COOTBETCTBUH C HOPMAaMH U TMPaBWJIAMH, IPUHATHIMUA B XUMHYECKOM COOOIIECTBE.

OIIK-6.4. '0TOBUT Mpe3eHTaUIO IO TeMe padOThI U MPEACTABISAET €€ HA PYCCKOM U aHTJIMHCKOM SI3bIKaX.

OOmuM CpelcTBOM KOHTPOJIS SIBJISIETCS BBEJACHHAs B YHUBEPCUTETE OaJlsIbHO-PEHTHHIOBas
CHCTEMa OIICHKH yCIIEBAEMOCTH CTYIEHTOB CHECIMAINTETA U HANlpaBJIeHUI OakaiaBpuara.

B pe3ynbrare ocBOE€HUS AUCHUIIIIMHBI 00 YyUYaIOLIUICS TOJIKEH:

B kareropuu " YHuBepcajibHble KOMIIETEHIINH BHINTYCKHUKOB"'

YK-1

3HaTBh: METO/bl KPUTHUYECKOI'O AaHAIU3a M OLIEHKHM COBPEMEHHBIX HAyUYHBIX JOCTH)KEHUN; METOJbl
KPUTHUYECKOIO aHAJIN3a; OCHOBHBIE IIPUHLUIIBI KPUTUYECKOTO aHAJIN3a.

YMeTh: noayyaTh HOBbIE 3HAHHS Ha OCHOBE aHalIM3a, CUHTE3a W JIp.; coOMpaTh JaHHBIE MO CIO0XHBIM
Hay4YHBIM MpoOIeMaM, OTHOCSIIUMCS K MPOo(decCHOHATBHON 007aCTH; OCYIIECTBIIATh MOMCK MH(DOpMAIIH
U PEIICHUI Ha OCHOBE ACHCTBUMN, DKCIIEPUMEHTA U OIIBITA.

Buaners: uccnenoBaHueM MNpoOieMbl NPOPEcCCHOHATBHON JAEATENIBHOCTH C TNPUMEHEHUEM aHaln3a;
CHUHTE3a U JApPYTUX METOJOB HHTEIUIEKTyalbHOW JEATENbHOCTH; BBISIBICHHEM HAay4YHbIX NpoOJIeM U
HCIIOJIb30BaHNUEM aJIEKBaTHBIX METOJOB JJISl UX PELICHMS; IEMOHCTPUPOBAHUEM OLIEHOUYHBIX CY)KJIEHUHN B
pelieHny npoOIeMHBIX TPO(ECCUOHATIBHBIX CUTYaIHHl.

YK-2

3HaTB: METO/BI MPEACTABICHUS M OMHCAHUS PE3YyJIbTATOB MPOEKTHOMN NEATEIbHOCTH; METO/IbI, KpUTEPUHU
U mapaMCTpbl OHLCHKHW PE3YJIbTATOB BBIIIOJHCHUA IIPOCKTA, MIPUHIOMWIILI, MCETOAblI M Tp€60BaHI/I$I,
npenbsBIsieMble K TPOEKTHOM paboTe.

YMerb: 000CHOBBIBATH MPAKTUYECKYIO M TEOPETUUYECKYH0 3HAYUMOCTH IOJIYYEHHBIX PpE3YyJIbTAaTOB;
MPOBEPSATh W aHAIM3UPOBATh MPOEKTHYIO JOKYMEHTAIMIO; MPOTHO3UPOBATH PA3BUTHE IPOILIECCOB B
HpOGKTHOfI HpO(i)eCCI/IOHaJIBHOI)'I 06J'IaCTI/I; BBIZIBUTaThb MHHOBAIMOHHBIC NJICH 1 HCCTAHAAPTHBIC ITOAXObI K
WX pealu3alud B LEISIX pealn3alld IMPOEKTa; AaHAIM3HPOBaTh TMPOEKTHYIO JIOKYMEHTAIIHIO;
pPacCCUUThIBATE KAYECTBEHHBIC U KOJIMYCCTBECHHBIC PE3YJILTAThI, CDOKH BBIITOJTHCHUA HpO@KTHOﬁ pa6OTI)I.
Bananers: ynpaBiieHHeM MpOEKTaMU B OOJIACTH, COOTBETCTBYIOIIEH MPOQEeCcCCHOHAIBHON NeATeIbHOCTH;
pacrmpeiesieHieM 3a/IaHii B MOOYXKJIECHUEM APYTHX K JOCTHDKCHHIO IIeJIeH; yrmpaBiIeHHEM pa3paboTKon
TEXHUYECKOTO 3aJaHusi TPOEKTa, YIpaBIEHHWEM pealu3aluu NpoQUILHON MPOEKTHOH paboThI;
yIpaBJICHUEM TIpoliecca OOCYKIECHHS U JOpaOOTKH MPOEKTAa; Y9acTHEM B pa3pabOTKE TEXHUYECKOTO
3aJlaHus IPOEKTa, pa3pabOTKOM MpOorpaMMbl peaau3aluy IpoeKTa B mpohecCHOHaTbHOM.



YK-4

3HaTh: KOMIIBIOTEPHBIE TEXHOJOTHM U HWHGPOPMALMOHHYIO HH(OPACTPYKTYpy B OpraHU3aIiH;
KOMMYHUKAIIMM B TPO(ecCHOHANbHONW 3THKE; (aKTOpHl YIyYIICHHS KOMMYHHKAlMU B OpraHW3allWy,
KOMMYHHUKAI[HOHHBIE ~ TEXHOJOTMM B  MPO(PECCHOHAIBHOM  B3aWMOJICHCTBHU;  XapaKTEPUCTHUKH
KOMMYHUKAIIHOHHBIX TIOTOKOB; 3HAYCHHE KOMMYHHKAMM B NPO(EecCHOHAIBLHOM B3aMMOJICHCTBUM;
METOABl  HMCCIENOBAaHUA KOMMYHUKAaTHBHOTO TMOTEHIMAjJa JIMYHOCTH; COBPEMEHHBIE CpPEICTBA
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.

YMeThb: co3aBaTh Ha PYCCKOM M MHOCTPAHHOM SI3bIKE€ MHUCHMEHHBIE TEKCTHl HAYYHOTO W O(HIMAIBHO-
J€TIOBOTO CTUJICH pedd Mo MpoQecCHOHAIbHBIM BOIIPOCAM; HCCIIC0BATh MPOXOXKICHNE HHPOPMAIMH TI0
YIPaBICHYECKUM KOMMYHHKAILMSIM; OIpPEACTITh BHYTPEHHHE KOMMYHHKAMM B  OpraHU3aluy;
MIPOU3BO/IUTh PEAAKTOPCKYI0 M KOPPEKTOPCKYIO MPaBKYy TEKCTOB HAYYHOTO MU OQHIMATBHO-AEIOBOTO
CTWIEH pedd Ha PYCCKOM W HMHOCTPAaHHOM S3bIKE; BIIQJIETh NPUHIMIAMU (OPMHUPOBAHUS CHUCTEMBI
KOMMYHHKAIIMH; aHAJTM3UPOBATh CUCTEMY KOMMYHHUKAIIMOHHBIX CBSI3€H B OpraHU3alnu.

BaageThb: ocymiecTBIEHHEM YCTHBIMU M MMCHbMEHHBIMH KOMMYHUKAIMSIMH, B TOM YHCJIC HA HHOCTPAHHOM
A3BIKE; TPEJACTABICHUEM IUIAHOB U PpE3yJbTaToB COOCTBEHHOM M KOMAaHAHOH JESITEIbHOCTH C
UCTIOJIb30BAHUEM KOMMYHHKATHUBHBIX TEXHOJIOTHI; BIIAJICET TEXHOJIOTHEH IMOCTPOCHUS 3(PQPEKTHBHON
KOMMYHHUKAIlMM B OpraHM3alluy; Mepefadeil mpodeccrnoHaabHOH uHpOpManud B WHPOPMALUOHHO-
TEJICKOMMYHUKAIIMOHHBIX ~ CETSAX; HCIOJb30BAaHHMEM  COBPEMEHHBIX  CpEIACTB  HMH(OPMALMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA.

YK-6

3HaTh: 0COOCHHOCTH MPUHSATHUS U peaIU3allMi OPraHU3aMOHHBIX, B TOM YHCIIE YIIPABICHYECKUX
pEeLIEeHN; TEOPETUKO-METO/10I0TMUECKUE OCHOBBI CAMOPa3BUTHS, CAMOPEAIN3aLluH, UCTIOIb30BaHMSI
TBOPUYECKOT0 MOTEHIIMaNa COOCTBEHHOM J1eATEIbHOCTH;

OCHOBHBIE HAayYHbIE IIKOJIbI IICUXOJIOTMM M YIIPaBJICHUS; AEATEIbHOCTHBIM MOJXOJA B HCCIEIOBaHUU
JTUYHOCTHOTO Pa3BUTHSI, TEXHOJIOTUIO U METOJIUKY CAMOOLEHKU; TEOPETUYECKHUE OCHOBBI aKMEOJIOTHH,
YPOBHU aHaJIN3a ICUXUYECKUX SIBJICHUH.

YMeTh: onpenensaTb NIpUOPUTETH TPO(HEeCCHOHATFHOM ASSITENFHOCTA U CIIOCOOBI € COBEPIIEHCTBOBAHUS
Ha OCHOBE CaMOOIICHKH; pa3pabaThiBaTh, KOHTPOJIUPOBATh, OLEHHBATH M HCCIEIOBATh KOMIIOHEHTHI
npodeccHoHaNbHOM  AEATEIbHOCTH; IJIAaHHUPOBATh CAMOCTOSITENIBHYIO JESITENbHOCTh B  PEIICHUU
npodeccuoHaNbHbIX 3a/au.

Bnaners: HaBbikamu  ompeneneHus — A(PGEKTUBHOTO  HampaBlieHUS  JEeHCTBUH B oOiacTu
MpoeCCHOHANIBHON JIEATEILHOCTH; MPUHITHEM PEIICHUN Ha YpOBHE COOCTBEHHOHN MpodeccroHambHON
NesITeIbHOCTH;, HaBBIKaMH TUTAHUPOBAHUSI COOCTBEHHOM MPOQPECCHOHANBHOMN AeITeTbHOCTH.

YK-8

3uarh: (QaxkTOphl BPEIHOTO BIUSHUS JJIEMEHTOB cpelbl oOWTaHus (TEXHUYECKUX CPEJICTB,
TEXHOJIOTUYECKMX IIPOLECCOB, MAaTEpUANOB, 3JaHUH M COOPYKEHHUH, INPUPOIAHBIX M COLMAIBHBIX
SIBJICHUH ); HOpMaTUBHbIE TPEOOBAHUS TEXHUKHU 0€30M1aCHOCTH.

YMeTb: UaeHTU(UIIUPOBATh ONACHBIE U BpelHbIe (PAKTOPHI B paMKaxX OCYIIECTBISIEMON IesITelnbHOCTH;
BBISIBJISITH MPOOJIEMBI, CBSI3aHHBIE C HAPYIIEHUSIMU TEXHUKN O€30M1aCHOCTH Ha paboyeM MecTe; Mpeiaraer
MEPONPUATHAX M0 MPEAOTBPAILECHUIO YPE3BBIYAWHBIX CHUTyallUil; pealu30BbIBATE HOPMBI TEXHUKHU
0€30I1aCHOCTH.

Bnapers: mnpaBuiaMM NOBENEHUS NPH  BO3HMKHOBEHMM YPE3BBIYAWHBIX CHUTyallMi IPUPOJHOTO U
TEXHOTEHHOT'O IPOUCXOXKJIEHHUS; OKa3bIBaeT IEPBYI0 IOMOINb, OIMMCHIBAET CIOCOOBI YydacTus B
BOCCTAHOBUTEJIbHBIX MEPOIIPUATHUSAX; METOJaMU O€30MacHOM paboThl B XUMHUYECKON J1abopaTopuu.

B kareropuu " O6menpodgeccuoHalIbHble KOMIIETEeHIMH BbINYCKHUKOB '

OIIK-1

3HaTh: OCHOBHEBIE IIPUHLOMUIIBI, 3aKOHBI, ITOJIOKCHHU, METOJOJIOTHIO U3ydaCMBbIX



XUMHYECKUX JUCHUIUINH, TOHUMAEeT OCHOBBI (PU3UUECKUX U (PUBHKO-XUMHYECKUX METOJI0B
HCCJIE/IOBaHUS.

YMerb: cHcCTEeMaTH3UpOBaTh M AHAIM3UPOBATh PE3yibTAaThl XHUMHUYECKUX OSKCIIEPUMEHTOB,
HaOJII0ICHUM, U3MEPEHUH, @ TAKXKE PE3YyJIbTAThl PACUYETOB CBOMCTB BEILIECTB U MaTEpUAIIOB;
WHTEPIPETUPOBATh PE3YyJIbTAaThl COOCTBEHHBIX JKCIIEPUMEHTOB M PACUETHO-TEOPETHYECKUX PadoT C
HCIIOJIB30BAaHUEM TEOPETUUYECKHUX OCHOB TPAJIUIIMOHHBIX U HOBBIX Pa3JAeioOB XUMHUHU.

Bianers: HaBbIKaMU COCTaBJICHUSI 3aKIIOUEHUN U BBIBOJIOB MO pe3yjbTaTaM aHaIN3a JIMTEPaTypPHBIX
JAHHBIX, COOCTBEHHBIX JKCIIEPUMEHTAIBHBIX M PACUYCTHO- TEOPETUUCCKHX PadOT XHUMHUYECKON
HAIPaBJICHHOCTH.

OIIK-2

3HaTh: MpaBUiIa TEXHUKU 0€30MaCHOCTH IPU pabOTe B XUMHYECKOH JIabOpaTopuH;

METO/IbI MOJYYCHHS M UCCIICIOBAHUS XUMUYECKUX BEIIECTB U PEaKLUii; OCHOBHbBIE MPUHILUIBI U MOAXOIbI
K BBIOOPY METOJIOB aHAN3a; OCHOBHBIC (PM3MUYECKHE W XUMHUYECKHE CBOWMCTBA BEUIECTB M MaTEpPHAJIOB,
UCIOJIb3YEMBIX B  JTAOOPATOPHBIX W  TEXHOJIOTUYECKUX  YCIOBUSIX, HA OCHOBAaHMHM KOTOPBIX
dbopMynHMpyIOTCS TpaBWJIa M HOPMBI TEXHUKHM O€30MacCHOCTH; TMpaBWJIa TEXHHUK OE30MacHOCTH B
XUMHUYECKOH JIabopaTOpHH U Ha IPOU3BOJICTBE.

YMeThb: IpUMEHATH 3HAHUS HOPM U TPABHII TEXHUKH 0€301TaCHOCTH B TaOOPAaTOPHBIX yCIOBUSX;
IJIAHUPOBAaTh W TPOBOIAUTH OSKCIIEPUMEHTAJIbHBIE HCCIEAOBAaHUSA, MCIIOIb30BaTh XUMHYECKUE
CBOHCTBa OCHOBHBIX KJIACCOB HEOPTraHWYECKHUX M OPTaHMYECKUX BEIIECTB M PA3ITHUYHBIE METO]IbI
MOJy4YeHUs] M UCCIIEIOBaHUS XMUMHUYECKMX BEIIECTB W PEaKlHii, MPOTHO3UPOBATH U OICEHUBATH
pe3yJIbTaThl AKCIIEPUMEHTA; (OPMYIUPOBATH IIpaBHia OE30MacHOr0 OOpalICHUS C XUMHUYCCKHUMU
BEIIECTBAMU U MaTE€pUAIAMU C YIYETOM UX (PU3UUECKUX U XUMHYECKUX CBOMCTB.

Buiasers: HaBBIKAMU OKa3aHUS MIEPBOW IMMOMOIIN; HABBIKAMH ~ XMMHYECKOI'0 dKCIIEpUMEHTa B 00J1acTh
HEOPraHMYECKUH M OpPraHuYecKOd XUMUH, (PU3UKO-XMMHUUYECKUX METOJOB aHajiu3a; HaBbIKAMU
MPAaKTHYECKOH pabOTBl ~ HAa  COBPEMEHHOH  ammapaType MpH MPOBEISHUH SKCIIEPUMEHTOB,
HOpPMaMU TEXHHUKH 0€30MacHOCTH.

OIIK-3

3HaTh: TEOpETUUYECKUE U MOJIyDMIIMPUYECKUE MOJIENIM U UX NPUMEHEHHUE IMIPU PELICHUM 3a]ay
XAUMHUYECKON HAIIPABJIEHHOCTH.

YMeThb: HCNOIB30BaTh CTAHIAPTHOE MPOTrpaMMHOE oOecredyeHue MpU pelIeHruH 3aad XUMUYECKOU
HamnpaBJI€HHOCTH, IIPU MOJATOTOBKE HAYUYHBIX MTyOIMKALUA U JOKIAJI0B.

Baaners: HaBblkaMu pa3pabOTKU  CHEHUAIU3UPOBAHHBIX MpOrpaMM JUIsl pelieHus 3ajad
npoecCHOHANIBbHOM c(ephl 1eITETbHOCTH.

OIIK-5

3HaTh: OCHOBHbBIE TEXHHUYECKHE CpPEACTBA KOMIIBIOTEPHBIX CHUCTEM; OCHOBBI HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOIHI; OCHOBHBIE TEHACHLIMU Pa3BUTHS COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH U OCHOBBI MH(OPMAIIMOHHON 0€30MacHOCTH; MPABOBOE PETYIMPOBaHKE B HH(OPMAIIMOHHOM
cpexe.

YMeThb: HUCNONB30BaTh COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJOIMM (TEXHOJOTMHM OOpabOTKU JaHHBIX,
TEKCTOBOM, rpaduueckoil, YucioBoi HHPOpMaLIUY, CETEBbIE U MYJIbTUMEINA TEXHOJIOTHUH).

Baaners: HaBbIKaMU PabOTHI C KOMITBIOTEPOM KaK CPEICTBOM YIIpaBiIeHUs] MH(OpMaIien.

OIIK-6

3HaTh: OCHOBHBIE TpPeOOBaHUS K TMPEACTABICHHUIO PE3YJIHTAaTOB pabOT B MpodeccuoHaIbHOU chepe
NeSITeNbHOCTH; CTPYKTYpPY HAy4dHOTO JOKJiaja (Ha3BaHHE, OOOCHOBAHUE AaKTYaJIbHOCTU PalOTHI, LENb
paboTEhI, 33129, COCTOSTHIE BOTIPOCA, OCHOBHBIC PE3YIIBTAThI M BHIBOJIBI).

¥YMeTb: WUCHONB30BaTh CIEHUAIN3UPOBAHHOE MPOrpaMMHOE oOOecreueHue TMpH  IpeCTaBICHUH
pe3ynbTaToB paboThl MPO(EeCcCCHOHATBHOMY COO0IIECTBY; ODOPMUTH OTUET WIJIM HAYyYHYIO MYOJIUKALMIO C
MCMOJIb30BAaHNEM HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH.

B.]'lalIeTb: IMpueMaM U3JI0KCHUA HAYYHOI'O TCKCTA.



[Ipu ocBOCHHMYU TaHHOM AMCIUILTMHBI O0YYAIOMIUICS CMOKET MPOJAEMOHCTPUPOBAThH (YaCTUYHO)

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

Kon u HanmeHoBaHMe O06o00mennas Tpynosas pynkuusa (OT®D) TpynoBasi pynkuus (TD)
npogeccuoHaILHOTO0
cranaapra
OobaacTh npodeccuonanbHoii AestebHocTH: 01 OOpa3zoBanne U HaAyKa
Tun 3aga4 npogecCHOHAJIBHOM 1eATeJIbHOCTH: NeJarorn4ecKui
01.001 ITegaror Kon Haumenosauue OTO Ypos Haumenosanue TO Kon
(memaroruueckas €Hb
NESITENIbHOCTH B cepe KBaJl
JIOLLIKOJIBHOTO, nupuk
HAyaIbHOTO O0IIETO, aruu
OCHOBHOI'O OOIIIETO, A Ilemarornueckas 6 Oo0uenegarornyeckas A/01.
CpEIHEro o0IIero NEeATETBbHOCTD 110 ¢bynxus. OOyueHue 6
o0Opa3oBaHus MIPOEKTUPOBAHUIO U
(BocmIUTaATEND, peanuzanuu
YUUTEIb). 00pa3oBaTEeNBLHOTO BocnurarensHas A/02.
HaumenoBanwue Bunia nporecca B JeSITeIIbHOCTD 6
po(hecCHOHATTLHOM 00pa3oBaTeIbHBIX
NESITEIbHOCTH OpraHHU3aIHIX
Jlo1KoIbHOE IOIIKOJILHOTO, PasBuBaromas A/03.
oOpaszoBaHue Ha4aJIbLHOr'O OOIIETO, NEATENBHOCTh 6
HauansHoe o0miee OCHOBHOTI'O OOIIIETO,
oOpaszoBaHue CPEIHEro o0IIero
OcHoBHoe o011ee o0Opa3oBaHUs
oOpaszoBaHue B Ilemarornyeckas 6 Ilenarormueckas B/03.
Cpennee obmee NEeSATEILHOCTh 10 JESTSIIEHOCTh 110 6
oOpa3oBaHUe MIPOEKTUPOBAHUIO U peanu3aiuy mporpaMm
peain3ani OCHOBHBIX OCHOBHOTO W CPEJTHETO
00111€00pa30BaTENbHBIX o01iero oopazoBaHus
MIPOrpaMM
01.003 A | IIpenonaBanue no 6 Opranuzanus A/01.
[IpodeccronanbHbII JIOTIOJTHATETHHBIM NESATSIIEHOCTH YYaIuXCs, 6
CTaHAapT «[lemgaror o011eo0pa3oBaTeIbHBIM HaIpaBlIEHHOW Ha
JIOTIOTHATEILHOTO porpaMMam OCBOCHHUE
oOpa3oBaHusl JeTel u JOTIOTHUTEILHOU
B3POCIIBIX». o0mieo0pa3oBaTeabHOM
HaumenoBanue Buaa IPOrPaMMBI
pohecCHOHATTLHOM 6 [Tegarornueckuit A/04.
NESITEIbHOCTH KOHTPOJIb U OIICHKA 6
ITemarornueckas OCBOEHUS
JEeSITeIbHOCTD B JOTIOTHUTEITHHOU
JIOIIOJIHUTEILHOM 0011e06pa3oBaTeIbHON
oOpa3oBaHUM JeTedl U MIPOTPaMMBbI
B3POCITBIX
40 CkBo3HbIe BHABI PO ecCHOHAIBHOM AeATeJIbHOCTH
Tun 3axa4 npoecCHOHAIBLHOMN AeATEJIbHOCTH: HAYYHO-HCCJIE10BATEIbCKHH
40.011 A | [IpoBenenue HayqHO- 5 Ocy1iecTBiieHne AJ01.
ITpodeccrnonabHbBII WCCJICTIOBATEIILCKUX U MIPOBEJICHUS pabOT 110 5
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5. Conep:xkanue v yueOHO-MeTOAUYECKAS] KAPTA AUCHUILIMHBI
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®op | Kommuects
MBI o bayutoB JIn

Ne CamocrosiTenbHas KOHT TeKymeH re

e 3ansaTus paBota pons paboThI pa

e Haumenosanue TeM (BOIIpocoB), *) TUTSt Ty

M U3y4aeMbIX 110 JaHHOHN AUCLUIUINHE aTTecTany | pa
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1 BBenenvie B XUMUIO. - 6 3HaKy U Ha3BaHUSA 0,5 13, 15 | 2,62 | 5,
1. Baxueiiume mouatust (GOPMYIHPOBKH): aTOM, JIEMEHT, XHUMHYECKHX C, PK 5 6
MOJIEKYJIa, MOH, NPOCTOE BELIECTBO, CI0XHOE BEIIECTBO, 3JIEMEHTOB 0T | 110
BaJICHTHOCTh, CTEIICHb OKHCIIEHHS, XHMHYecKast (opMmya, 118.

XUMHYECKast PeaKIHs.

2. Ilepuoguueckuii 3akoH .M. Menneneea. Ilonsarus:
MepHOANYECKasl CHCTEMa, MOPSIKOBBIA HOMEp JJIEMEeHTa,
nepuon, rpymma.  VI3MEHeHHE — METAULIMYECKHX U
HEMETa/UIMYECKUX CBOWMCTB 9SJIEMEHTOB B TpyNHax o
MOATPYIIIAX.

3. DnekTpoHHBIC KOH(UTYPAIMd ATOMOB B OCHOBHOM U
BO30YX/ICHHOM COCTOsHUsX. [loHATHA: sApO  aToMma,
JJIEKTPOH, OJJIEKTPOHHAs O00O0JOYKa, aTOMHAas OpOHTAIbL
(KBaHTOBAs A4EiiKa), yDOBEHb, IOJyPOBEHb.

2 | 4. Teopust snmexTponuTHYECKO auccorpanyuy. IIpumeps 2 6 Knaccnduramms 05 A3, | 15 | 262 | 5
MOJHOW W  CTYNEHYaTOM JUCCOUMALMU  KUCIOT H XUMHYECKUX C, PK 5 6,
ocHoBaHui. Jlucconmanus coneil. Ilpumepbl HOHHBIX peakuuil. [Tpumepsr 14,
YpaBHEHWH peakmyi, 3alMCaHHBIX B IIOJHOM M KPAaTKOM peakuuit 16
BHUJIC. COCIMHEHHUS,

5. Baxueiimue Kiacchl HEOPraHUUECKUX COEAMHEHMH. Pa3IoKeHus,
ToHATHST OKCHIA, KUCIOTHI, OCHOBAHHS U COJIM C TOYKU 3aMeILeHUsI u
3peHHs ~ TEOPUM  DJICKTPOIUTHYECKOH  JUCCONMALNH. obMeHa.
IeHetnyeckas CBsI3b MEXKAY KIaccaMH HEOPraHHYECKUX

COEMHEHUH.

3 | 6. Knaccudukarmst oxcuio (4 rpynmsr). IIpumepst - 6 Kucnorro- 05 A3, | 15 | 262 | 5
peakimit nomydenus oxcunoB (3 mpmmepa). OTHOIICHHE OCHOBHBIE C, PK 5 6,
OKCHIOB PA3IMYHBIX IPYIII K BOJE, KHCIOTaM H I[eloYam,; CBOJCTBA OKCHIOB 14,
B3aMMOJICHCTBAE OKCHJIOB MEXIy coOoi (HammcaTh U TUJIPOKCHUIIOB 16
YpaBHEHHS peakiuii). 9JIEMEHTOB B
8. Kilaccudukanus KuciaoT 1o CIeAYIONMM IPU3HAKaM: a) 3aBUCHMOCTH OT
OCHOBHOCTB, 0) colep)kaHHe KHCIOpOAa, B) CHIA TIOJIOXKEHUS
9NIEKTPOJINTA, T) JIETY4eCTh, 1) PACTBOPUMOCTB. IIpumeps JJIEeMEeHTa B
peaxuuit MOJTY4eHUS KHCIJIOT @3 npumepa). MEPUOANIECKOIT
B3aumopeiicTBie  KHMCIOT € MeTallaMH, OKCHIaMH, CHCTEME
OCHOBAaHMSIMH M COJSIMH (TIPUBECTH HPHMEPHI PEaKIHid).

Ocobbie cBoiictBa kucior-okuciuteneir (HNO;, H;SO,4
KOHIL.).
9. Knmaccugukarysi ocHOBaHHII O PacTBOPUMOCTH M CHIIE
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snekTpoiuta. Ocobble CBOICTBA THIPOKCHIA aMMOHUS.
Ipumepsl peakiuii momydeHus ocHoBaHuil (3 mpuMmepa).
IMomy4enue ruapoxcusa aMMoHus. OTHOIIEHHE OCHOBAHUH
K KHCJIOTaM, KHCJIOTHBIM OKCHIAM, COJIIM, HEMeTaulaM U
ampotepHbiM MetamaM. OcoOble cBoiicTBa aM(OTEPHBIX
OCHOBaHMII (TIpUMEpHI PeaKIit).

10. Knaccuduxarms coneit (5 rpymm). IIpumeps! peaxiuit
noygenusi conei (11 ciocodoB). B3anmopeiicTBue comneit ¢
KHCIIOTaMHU, OCHOBAaHUSIMH U COIAMH (mpuMepsl). ['maponns
couieit (MOHHbIE U MOJICKYJISIDHBIC YPaBHEHHUsI CTYIICHYAaTOrO

TUIPOIIN3A).

11. TToHsITHE OKUCIHUTEIBHO-BOCCTAHOBUTEIBHON PEaKIInH,
OKHCIIUTEJIS, BOCCTaHOBHUTEJIS. [Mpumepsr
MEXKMOJIEKYISIPHBIX, BHYTPHUMOJICKYJIIPHBIX

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKLMI W peaKuuit
JIUCIIPONIOPLIMOHUPOBaHUS. MeToz 3JIeKTpOHHOro OanlaHca
KaK MeTof moadopa kod(hGpuunueHToB (IpHUMepbI).

12. ®dusnyeckue BEIUYMHBI, UCIIOIb3YEMbIE IIPU PELIEHUHN
pacyeTHBIX 3ajad: Macca, OTHOCHTEIbHAs aTOMHas Macca,
OTHOCUTENBbHAss ~ MOJEKYJSpHas  Macca,  KOJIHMYECTBO
BEILIECTBA, IOCTOSHHAas ABOrajgpo, MOJIIpHas —Macca,
MOJSIPHBIH  00BEM U JIPyrHE MOJISIPHBIC BEIMYMHBI,
MOJISIpHBIH 00BEM HACANBHOTO ra3a IPH HOPMalbHBIX
ycrnoBusix (H.y.), momsi (MaccoBasi, oObeMHasi, MOJISIPHAs),
IUIOTHOCTh, OTHOCHTENIbHAsl IUIOTHOCTh Ta3a, CKOPOCThb
XUMHYECKOU peakuuy, TeMIeparypa, CTEIeHb
(auccounanuy, TpeBpalleHUs W 1p.), KOHCTaHTa
XUMHYECKOr0 paBHOBeCHs. EIMHUIBI H3MEpeHHs Bcex
NIePEYNCICHHBIX BEJIMYHH.

13. YpaBHeHus cBSA3M MeXAy (QU3MUECKMMH BETMYMHAMU.
3aKkoHbI HMJEaNbHBIX Ta30B. YpaBHeHHE MeHJerneeBa-
Kianeiipona.

Pacuernbie 3a1aun
10 Kypcy XUMHHU
CpenHel MIKOJIbI

0,5

13,
C,PK

15

2,62

6,
13

SHCDFCTHKa 1 PaBHOBECHUE XUMHUYECKHUX ITPOLECCOB.

1. Tlonarue TtepMoAMHAMUYECKOH cucTeMbl. OTKpbITas,
3aKpbITasi M M30JIMPOBAHHAS CHCTEMBL. PaBHOBecHas H
HEepaBHOBECHAsI CHCTEMBI.

2. Tousarue TemwnoTsl (TEmwIoBOro 3ddexra) XUMHUUIECKON
peakuuu. DK30- U JHAOTEPMHUYECKHE peakiuu. [IpuunHbl
BBIJICJICHYSI WU TIOTJIONIECHHUS TEIUIOTHI B X0/ XHMHIECKOH
peaxiuu.

3. IloHATHe PHTANBIIUKM XUMUYECKON CUCTEMBI U BEILIECTBA.
CranfapTHOE 3HAYCHUE SHTAJIBIINH BEIECTBA.

4. 3akon I'ecca. Kpyrosoii mnpouecc bopna-I'abepa u
SHTANBIMIHAS ~ AMAarpaMMa  XHMHYECKMX  HPOLECCOB.
OmnpeneneHne TEIUIOBOro dpQexTa XUMHIECKOH peaKiiy
[0 CTaHAAPTHBIM SHTAIBIHAM OOpa30BaHMS BEIIECTB U
CTAQHAAPTHBIM SHTAJIBIUSIM CTOPAHHUS BEIIECTB.

CireicTBUS 3aKOHA
Tecca.

3,
C,PK

2,6

©CoO~NWNPE

5. DHTpomusi Kak Mepa HEyHOpPSAAOYEHHOCTU CHCTEMBI.
3aBHCHMOCTh SHTPONIMM OT TeMIepaTypel. I3meHeHne
SHTPOITHHU CHCTEMBI NIPY NMPOTEKAHNH XHMHUYECKOH PEaKIin
1 1pH ($Ha30BbIX IPEBPALICHHSAX.

6. IToHATHE CaMONIPOM3BOIBHOTO TIpoIiecca W 0OpaTHMOTro
nporecca. DHTPONUHHBIA W SHTAIBIHIHBIA (HaKTOPEl 1
HampasjeHue nporecca. DHeprusi ['mb0ca kak KpuTepuii
BO3MOXHOCTH CaMOIIPOM3BOIIBHOTO MPOTEKAHMUS TIPOIIECCa.
7. Mpuamumn Jle Hlarense. Ero oOGwsicHeHne ¢ mOMOMIBIO
ypaBHeHuss [uO0ca. [Ipumepbl BIUSHUS — PA3IUYHBIX
(axTOpoB (KOHIIEHTpaLHs, TeMIepaTypa, NaBICHHE) Ha
COCTOSIHHAE XMMHUYECKOTO PAaBHOBECHS.

8. Koncranta paBHoBecus. [Ipumepbl  BbIpaXeHHs
KOHCTAaHTBl PABHOBECHS Pa3lMYHBIX IIPOIECCOB Uepe3
mapiyanbHele  JIABICHWS] Ta30B WM  KOHIEHTpAaIuu
(aKTHBHOCTH) )KUJIKUX WM Ta3000pa3HbIX BELIECTB.

Pacuer sneprun
CBSI3U.

13,
C,PK

2,6
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CKOpOCTh XUMUYECKON PEAKIIHH.

9. TloHATHE CKOPOCTH XUMHYECKOH peakiuu. 3aKoH
neiictByronx Macc. Kunerndeckoe ypasHenue. Ilopsigok
U MOJIEKYJIIPHOCTD PEaKIHH.

10. 3aBHCMMOCTH CKOPOCTH XHMMHYECKOH pPEaKIUH OT
Temnepatypbl. IlpaBmwio Bant-T'opda wu  ypaBHeHne
Appennyca. IIoHATHS SHEPrUH aKTHBAIUK U KOOPIHHATHI
peaKIuu.

11.  Mexanusm  xumuueckod — peakiuu.  Ilonarue
JIUMHUTHpYIOIIEH cTaguu mpouecca. IlocienoBaTenbHble U

Kuneruka
napauIeNbHBIX
peaxuuii.

13,
C,PK

2,6

©CO~NwWN P
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TapayieJIbHbIC PECAKIUH.

Crpoenne atoma. [lepmommueckmii 3akoH. CTpoeHue
BEILECTBA.

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

2. AtoMHOe sapo. Macca M 3aps] NPOTOHA M HEWTpOHa.
SnepHsle cuibl, UX npupoza. [IpuMeps! saepHBIX peakuuii:
o- pacniaj, [- pacnap, B*-pacnan, JeneHue TKEIbIX sep.
3. 3apsan m Macca OJJeKTpoHa. KBaHTOBaHHE OJHEpruu
3JIeKTpoHa B artoMe. KopIycKyssipHO-BOIHOBOH Iyalu3m
anekTpoHa. [ToHsiTue o BonHoBOM ypaBHeHuu Lllpenunrepa
u ero pemenny. OIcanue COCTOSHUS IEKTPOHA B aTOME €
MIOMOIIBIO KBAHTOBBIX YHCEI, X (QU3HIECKUIT CMBICIL.

4. OcHOBHblE NPHHUMIIBI M TPaBUIIA, OIPEACIAIOIINE
MIOPSZIOK 3aIlOJIHEHUsT OpOHMTANeH dIeKTPOHAMH: IPHUHIIUIT
HauMeHblIell 3Hepruy, npuHuun Ilaynu, npasuno XyHna,
npasuiia KieukoBckoro.

5. ®opma rpaHHYHOIl HOBEPXHOCTH S, p, d — opOUTaneil.
INonsTHe OpOUTANBHOrO pajumyca M pajuyca TPaHUIHOU
noBepxHocTH. [lepronuyueckn HOBTOPSIOLIMECS CBOMCTBA
aTOMOB: DJHEprHs HOHH3AIMH, CPOJACTBO K DIEKTPOHY,

OTHOCHTEIIbHAS 3JIEKTPOOTPULIATEIIBHOCTD (0D2).
Onpenenenne OO o IMonuury 1 MajuinkeHy, a Takxe Io
Onpuny u Pokay.

6. dusHyeckuil CMBICI HOMEpa IepHoa, HOMEpa TPYIIIIEL,
JICNICHHsI TPYIIb HA TJIABHYI0 M MOOOYHYIO MOJTPYIIBL.
Knaccudukanus 3J€MEHTOB 110 CTPOSHUIO aTtoma: s, p, d, f-
JJIEMEHTEL.

7. IlpuMepsl BHYTPEHHEH M BTOPUYHOH NEPHOIUYHOCTH.
Vx o6bscHeHne ¢ momMompso 3G (exToB "IKpaHupoBaHU" U
"nponukHOBeHHs". [lonarue s¢dexTuBHOrO 3apsima sapa,
3 (HEeKTUBHOrO MOPAAKOBOrO HOMepa H 3()(HEKTHBHOTO
aTOMHOTO pajuyca.

8. Ilpumpoma xumHYeckod CBA3W. Pasmmuus Mexmy
MOHATUAMHU  “XUMHUYECKass CBsI3b” M “BaJCHTHOCThH
“BAJICHTHOCTh” ¥ “KOOpAMHALMOHHOE uucino”. CrerneHb
okucieHus1. [IoHATHEe KOMIIIEKCHOTO COeAUHEHUSL.

Teopus bopa.

A3,
C,PK

53
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9. OCHOBHBIE TIOJIOKEHHSI TEOPUH BaICHTHBIX cBs3eil (BC).
HacplmaeMocTs ¥ HampaBiI€HHOCTh KOBAJIGHTHOH CBS3H.
IpocToit 1 TOHOPHO-AKIIENTOPHBIH MEXaHH3M 00pa30BaHHs
KOBaJICHTHOU cBsi3H. CIIoCOOBI HepeKphIBaHHs opOuTanei
(o- ¥ 7t~ cBsI3M).

10. Teopus rubpuau3aluu  aTOMHBIX  OpOWTaiEHl.
PacnionoxeHue B mpocTpaHCTBE TMOPUAHBIX OpOUTAeEii: Sp,
dp, sp?, dp?, sd?, pd?, sp®, sd®, sp?d, spd, sd*, sp3d?, sp°d?,
sp®d*. Teopus NokamM30BaHHBIX Map M reoMeTpUYeCKas
(hopma Momeky.

11. Jnmuea cBa3m M KpaTHOCTh CBs3H. Ilpumepsl
HEOPTraHUYECKHX COSAUHEHUI C OMHAPHBIMY, IBOHHBIMU U
TPOWHBIMU CBSI3MU. [lenokann3oBaHHas CBsI3b Ha IIpUMepe
CO327, NO;™, SO..

12. TlonspHOCTe M HONAPH3yeMOCTh CBs3H. IlonspHble M
HETIOJSIPHBIE MOJISKYNbl. JIMIONBHBII MOMEHT CBSI3H U
JIUTIONBHBIA MOMEHT MONEKYIblL. I1ocTOsIHHBIE, MTHOBEHHBIE
1 MHIYIUPOBAHHbIE TUIIOJH.

13. OcCHOBHEIE TIOJOXKEHHS TEOPUHM  MOJIEKYJISIPHBIX
opouTaneit (MO). ®unsmueckuii cmbica QyHKIUHA @, Y 1
K03()(GUIMERTOB A1 U A2 B yPABHEHHH

Ovo= AMWa T Ay, CBsA3BIBAIONINE, PA3PBIXISIONAE U
HecasbiBatomue MO.

14. YcaoBus, onpeessione BO3MOKHOCTh TTePEKPbIBAHHS
ATOMHBIX  opOuranmeid  (3HEprUst U TEOMETPHs).
OHeprernyeckass auarpaMmma MO JBYXaTOMHBIX T'OMO- U
TeTePOSACPHBIX MOJIEKYJ, OOpa30BaHHBIX 3JEMEHTaMH 2
nepuoga. Pacuer KpaTHOCTH CBSI3M U OIEHKAa MAarHUTHBIX
CBOWCTB MOJIEKYIIL.

15. Pacuer cTenmeHM HOHHOCTH CBs3U. MoHHas CBs3b Kak
KpaitHuii cimydail mossipHoil cBsizu. HenampaBieHHOCTh U
HEHACBHI[AEMOCTh HOHHOW cBsi3H. IloHsATHE HMOHHOTO
KpHCTaa.

16. Xumudeckast CBA3b B MeTallaX C MO3UIMH TEOPHH
«@IEKTPOHHOrO rasza» u Teopun MO (30HHAs TeopwHs).
BanenTHast  30Ha,  3ampemieHHas  30HA U 30HA

Wonnas cBsi3b.

13,
C,PK
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MPOBOAUMOCTH. OOBbsicHeHNE BBICOKOH
JNIEKTPOIPOBOAUMOCTH, IIACTUYHOCTH U METAJUIMYECKOro
OJiecka C TIOMOLIbIO 30HHOW Teopuu. BiumsiHMe BKiaga
KOBAJICHTHOM CBsI3M Ha (PM3UUECKHE CBOMCTBA METALIOB.
17. DnektpocraTMyeckas NPUPOAA MEKMOJICKYISIPHOTO
B3aMMOJICHCTBHS. TIpumepst OPHEHTAIIMOHHOTO,
HMHIYKIHOHHOTO M AUCHIEPCHOHHOTO B3aHMO/ICHCTBHS.

18. BonopozHasi cBs3b KaK YacTHbIA Cllydail KOBAJICHTHOM
JIOHOPHO-AKIENTOPHOH  cBsi3u. [IpuMepbl  BOIOPOAHOM
cBsi3u (Boza, GropoBomopon). BiusHue BogoponHoii cBs3U
Ha (hU3UYECKHE CBOIMCTBA BEIECTB.

[N

KomruiekcHbie coeTMHeHu .

1. OcHOBHEIE MTOJIOXKEHUS KOOPIMHAIOHHON TeOpHH
Bepnepa. [TonaTus neHTpaabHOro aToMa, JIMraHja,
BHYTPEHHEW U BHELIHEH cepbl. 3aBUCUMOCTh MOJISIPHOM
9JIEKTPOIPOBOAUMOCTHU PACTBOPA KOMIIIEKCHOTO
COCIMHEHUs OT COCTaBa KoMmIuiekca. M3omepus
KOMIIIEKCHBIX COEAMHEHUIH.

2. 3aBHCHMOCTb YCTOHYHBOCTU KOMILUICKCHOTO COCIMHEHHS
OT IPHPOJIbI LEHTPATLHOIO aTOMa (JIEKTPOHHOE CTPOEHUE,
panuyc, 3apsm). Crabwiusaiusi HEYCTOHYMBOH CTEHEeHH
OKHCIICHHS LEHTPAIBHOTO aToMa
KOMIUIEKCOOOpa30BaHUEM.

3. 3aBUCHMOCTb YCTOWYUBOCTU KOMIUIEKCHOTO COEIMHEHUS
OT IPHUPOABI JUTAHIOB (PIEKTPOHHOE CTPOSHHUE, PATUYC,
3apsin). Psan akTMBHOCTH JNMTaHIOB. MSIKHE M JKECTKHE
JIMraHbl. JIeHTaHTHOCTD JIUTaH/IOB.

4. IlpaBuiia HOMCHKIATYPbI KOMIUICKCHBIX COSJHHEHHI.

5. Knaccudukauus KOMIUIEKCHBIX COEGIMHEHUI 1O 3apsny
KOMIUIEKCa, MpPHUPOJAE JIUTAHAOB, HAJIMYUIO IUKIOB
(IpaBWIO  LUKIOB), YHCIY IIEHTPAJbHBIX  aTOMOB.
Knacrepsl. n-KoMIuiekcsl.

6. Ilpmpoma XUMHYECKOH CBS3M B  KOMIUIEKCHBIX
COCIMHEHUSX C MO3ULUI TeopuH BaneHTHbIX cBsseil (BC).
BBICOKO- M HHM3KOCIMHOBBIE KOMIUIEKCH. BHyTpH-
BHEIIHEOPOHUTATEHBIE KOMILIEKCHI.

7. OnucaHue OKTadJPUYECKUX, TETPAIAPUYECKHX U
KBaJPaTHBIX KOMIUIEKCOB (-3JIEMEHTOB C IIOMOLIBIO TEOPHU
kpuctayuimgeckoro nosst (TKII). Dmeprus pacmieruieHus
opOuTaseii M SHEpPrus  CIAPUBAHUS  DIEKTPOHOB.
MarHuTHEIE U CIIEKTpalbHBIE CBOMCTBAa KOMILIEKCHBIX
COEIAMHEHUH.

8. IIpumeHeHne TeopuHu MONEKYIspHBIX opourtaneii (MO)
JUIT  ONMCAaHHWs IPHPOABI CBS3H B  KOMIUIEKCHBIX
COCITMHEHHUSX.

9. VYCTOHYHMBOCTL KOMIUIEKCHBIX COEIMHEHHH B BOIHOM
pactBope. KoHcTaHTa  yCcTOWYMBOCTH W  KOHCTaHTa
HecTolKocTH.  OmpezeneHHe IOHSTHS — «KOMIUIEKCHOE
coequHeHHey». TepMoaMHaMuYeckass M KHHETHUYecKas
YCTOHYHBOCTH KOMILIEKCOB.

10. Meronpl mOMy4YeHHs KOMIUIEKCHBIX COEIMHEHMH.
Meton 3aMelleHHs M OKHCIEHHS B BOJHOM DacTBOpE.
MeTton TEPMHUYECKOH JIUCCOLIMALIN. Tomyuenne
KapOOHWIOB NPH B3aUMOJEHCTBHH METAJUIOB C OKCHIOM
yrmepoma (ll). Hcmoms3oBanue dddexktoB muc- u
TPAHCBIIMSTHHS TSI TIOJyYEeHHs] KOMIUIEKCHBIX COSMHEHHI.

Xenatsl.
MHorosinepHbie
KOMILJIEKCHI.

13,
C,PK

15
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PactBopsI.
1. Tlomstme pactBopa. IlpmMeps! TBEpABIX, KUIKHX H
razoobpa3HeIX  pacTBopoB.  CycmeH3WH,  3MyJbCHH,
KOJUIOH/IHBIE PACTBOPBL.
2. CombBararusi, conbBatel. OCoOBIE CBOWCTBAa BOIBI Kak
pactBoputens. I'mapatel. Kpucramnoruapatsl. Ilpumeps!
HEBOJIHBIX PACTBOPHUTENECH.
3. KHcnoTsl, OCHOBaHHS M COJIU C TOUKH 3PEHUSL:

a) TEOPUH JTEKTPOJIUTHIECKON JTUCCOLHALINH,

6) Teopun bpencrena-Jloypu,

B) Teopuu JIbtonca.
4. KoHueHTpauuss W aKTHBHOCTH HOHa B pacTBOpeE.
Konmentpanuontnas # TepMOAMHAMUYECKAs KOHCTAHTBI
qEcconpany.  B3aMMOCBS3p  MEXAy ~— KOHCTaHTOH
JICCOLMAIMA M CTCHEHBIO  JUCCOIMALMH  (3aKOH
pasOaBnenusi). DaxTOphl, BIMAKOIIME HAa KOHCTAHTY
JIMICCOLMAINH.

TI'mnpartnas Teopust
pacTBOpOB
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1 5. KommuratuBHble  cBoiicTBa  pactBOopoB. Ocmoc. | 2 2 6 Konuenrpanus 2 13, 15 | 2,62 | 1,
2 OcMoTHUYeCKOEe  JaBl€HHE, TEMIIepaTypa 3aMep3aHus, pactBopa. C, PK 5 2,
TeMmreparypa KHICHHS ¥ OTHOCHUTENBHOE MOHMKCHHE 3,
aBJICHHMS Mapa pacTBOpHUTENs B ClIydae pacTBOPOB 7,
9NIEKTPOJIUTOB M HEIJIEKTPOIHUTOB. 8,
6. MouHoe mpou3BeeHre BOIbl. BOMOPOIHBII MOKa3aTeb. 9
KucnorHo-ocHOBHBIE HHIUKATOPbL. [IpuMepbl OydepHbIX
pacTBOpOB.
1 7. BnusiHEE TeMIepaTypbl H JaBJICHHS Ha PacTBOPUMOCTb | 2 6 PactBoprMoCTh 2 a3, 15 (262 | 1,
3 TBEP/BIX, JKHJIKUX H ra3000pa3HbIX BEIICCTB. C, PK 5 2,
KomnuvecTBeHHBIE XapaKTEPUCTHKH PACTBOPUMOCTH: 3,
a) K03 HLHEHT PaCTBOPUMOCTH, 7,
6) KOHCTaHTa WU MPOU3BEICHNE 8,
pactBopumoctH (ITP). 9
1 8. T'unponus cosei. [19Th TUIOB coJiel B 3aBUCHMOCTH OT | 2 2 6 TTonukonaeHCaHs 2 13, 15 | 2,62 | 1,
4 PacTBOPUMOCTH ¥ THIPOIU3YEMOCTH COCTABIISIONIHX WX U TIOJIUMEPU3AIIHS C,PK 5 2,
noHoB. KoHCTaHTa THOPONM3a M CTEHNEHb TUAPOJIU3A. MPOJYKTOB 3,
DaKTOPHI, BIUAIONINE HA KOHCTAHTY U CTEICHb THAPOIIH3A. THAPOIH3a 7,
VenoBust moaBIeHus THAPOIIH3A. 8,
9. Juccoumanysi KOMIUIEKCHBIX HOHOB. KoHcraHTa 9
HeCcTOWKOCTH. DaKTOpHI, OMpENENISIONHe YCTONUYHBOCT
KOMIUIEKCHBIX ~ MOHOB B pactBope.  OcoOeHHOCTH
JIUCCOIMAIIMNA JBOMHBIX COJICH.
1 OKHUCIUTENIBHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH. 2 6 DJeKTPOHHBII 8 113, 15 ] 262 | 1,
5 1. OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIE CHCTEMBI. OajaHC C, PK 5 2,
N300pakeHne OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX CHCTEM 3,
METOJIOM ITOJTyPEaKIIHiA. 7,
8,
9
1 2. OKHCIINTENBHO-BOCCTAHOBUTEIIbHBIM  IOTEHIUANl Kak | 2 2 6 JuarpamMmmbt 113, 15 | 2,62 | 1,
6 KOJINYECTBEHHAs XapaKTepUCTHKA PEIIOKC-CUCTEMBI. Jlatumepa C, PK 5 2,
VYpasuenue Hepucra. 3,
3. Petokc-noTeHIMAabl U OLIEHKA HAIIPABJICHUS U TIOJTHOTHI 7,
nporexanusi OB peakuuii. 3aBUCUMOCTb MEXILY 8,
BEJIMYMHAMH PEIOKC-TIOTEHIINAIOB CHCTEM W H3MEHEHHEM 9
sHepruu ['uboea.
1 4.  OKHUCIHTEIHHO-BOCCTAHOBHUTEIIBHBIC mpoueccel ¢ | 2 6 DJeKTpOMETAILTYpPT 113, 15 ] 262 | 1,
7 y4acTHeM JNEKTPHUYECKOTO TOKA. Ionstue ust C, PK 5 2,
JNEKTPOXUMUYECKOTO 9KBHBAJICHTA. Dnextponu3 3,
pPacTBOPOB U PaCILIaBOB. DJIEKTPOCHHTE3. 7,
8,
9
1 5. T'anpBaHMYeckne diaeMeHTH. IlepBUYHBIC W BTOpHYHBIE | 2 2 6 Jlutuii-nonHbIe 13, 15 | 262 | 1,
8 3JIEMEHTHL. DneMeHT JlekaHie, CBUHIIOBBIA aKKyMYJIATOD, AKKYMYJISITOPBI C, PK 5 2,
HIENOYHOMH aKKyMYIISITOP. 3,
7,
8,
9
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1. IlonoxkeHHe p-3JIEMEHTOB B IIEPUOIHICCKOH CHCTEME. CBOICTBA C, PK 2,
Crpoenne aToMoB. V3MeHEHHE aTOMHBIX PadyCOB H 3,
MOHHU3AIIMOHHBIX MTOTEHIUAJIOB M0 [IEPHO/aM H IPYIIIaM. 4
2. BaneHTHOCTh U CTENEHH OKHCICHHS aTOMOB p-
JJeMEeHTOB. V3MeHeHHe YCTOHYMBOCTH COCAMHEHHMH B
BBICIICH CTENCHH OKHWCJICHHsl MO TIpynmam. Xapakrtep
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XUMHYECKUX CBsi3eil B coeamHeHusX. CKIOHHOCTB K
00pa3oBaHMIO  KAaTHOHHBIX M AHHOHHBIX  (opMm,
KOMIIIeKcooOpa3zoBaHuio. (OCOOGHHOCTH CBOHMCTB  p-
3JIEMEHTOB 2 U 5 meprooB. M3MeHeHne MeTallIn4ecKoro
U HEMETAJUTMYECKOTO XapaKTepa 3JIEMEHTOB U KUCIIOTHO-
OCHOBHBIX CBOMCTB OKCHIOB U THAPOKCHIOB IO TPyIIIaM
U HEePHOJIAM.

p-Onements! VIII rpynmsr.
1. Obmas xapakrepuctuka s1nemeHToB VIIIA rpymmer
Crpoenne aromMoB. M3MeHeHHe [0 TIpyIie aTOMHBIX
pagmycoB M HOHU3ALMOHHBIX MOTEHIHANOB. [IpmdauHbI
XMMHYECKOH HHEPTHOCTH T'eNis ¥ HeOHa.
2. ®dusnyeckue CBOWCTBA OJIaropoIHbIX ra3oB. XapakTep
MEXMOJIEKYJIIDHOTO  B3auMojieicTBus.  V3meHeHue
TeMIepaTyp KUIeHus U IiaBieHus B psay He-Rn.
3. XuMHYeCKHuEe COeIMHEHMs KpUIITOHa M KCEHOHa,
HNPUHLMIBL  MX [oinydeHus. ['maponus  dropumos.
Kucnopoxconepskarmue COCTHHEHHUS KCEHOHa.
KnarparHsle coeJuHeHHUs OJIarOpPOIHBIX Ta30B.

CBepxTeKyduecTb 2

renus

A3,
C,PK

15

28

NP

Bognopon. p-Onements! VII rpynmsr.
1. Bomopon. ®u3mueckne M XHUMHUUYECKHE CBOICTBa
Bojopoma. Bomopony  kak  BOCCTaHOBHTENs B
MOJIEKYJSIpHOHT (opMe M B aTOMAapHOM COCTOSTHHH.
B3aumopeiictBue  Bomopoga ¢ MerajulaMH M
HEMeTaJUIaMH.  ['MIpHUABL:  WOHHBIE, KOBAJICHTHBIE.
MOJMMEpHBIE M HecTexuomerpudeckue.  Dopmbl
HaXOXKISHUs Bojopoza B npupoze. CriocoOs! moydeHus
cBoOomHOro Bomopoxa. IIpumenenue. Bomoponm xak
MEePCIEKTHBHOE TOpIovee.
2. OOmast xXapakTepucTHKa p-dieMeHToB VII rpymmsl.
CrpoeHne aToMOB. lI3MeHeHHMe IO TpyIIe AaTOMHBIX
pagnycoB, MOHH3ALMOHHBIX MMOTCHIHAJIOB, CPOACTBA K
anekTpoHy U OD 3JeMeHTOB. BalleHTHOCTh U CTEHEeHH
OKHCIICHHS  aToOMOB.  VI3MeHeHHMe 1O  TIpymme
YCTOHYMBOCTH  COCAMHEHHH B  BBICIICH  CTENEHH
OKHCIICHHSI aTOMOB. XapaKTep XHMHYECKHX CBsi3ell B
COeNUHEHMAX. [IpHU3HaKM MeTANIMYHOCTH y Homa H
Bonopoza. OcobeHHocTH Gropa.
3. ®usnyeckre CBOMCTBA MPOCTHIX BEIIECTB I'aJIOTCHOB.
VI3aMeHeHne TemIlepaTyp IUIABJICHHS M KHICHHS B DLy
(drop—acrat. XuMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB
rajoreHoB. 3MeHEeHHe OJHEpPrud CBS3H B MOJIEKYJax
TajloreHOB MO0 TIPyNIle M pPEaKnHOHHAs CIOCOOHOCTH
rasoreHoB. OTHOLIEHHWE TajOreHOB K BOJE, IIENOYaM,
MeTaqyiaM W HeMeraulaM. TOKCHYHOCTD M MEpBI
MPEIOCTOPOKHOCTH NIPH padore ¢ rajmoreHaMu. OopMel
HAXO)KACHUsS TAlOreHOB B  mpupoge. [IpHHIMIBI
MOJTy9IEHHUs CBOOOIHBIX rajoreHoB. [IpuMenenue.

Mertobt 2
MOJTYYSHUS
MIPOCTHIX

BCIIECCTB.

13,
C,PK

15

28
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4. TanoreHoBOmOpPOABL. ~ YCTOWYMBOCTH  MOJIEKYJL.
XapakTep XUMHYECKOH cBsa3u. Acconuanus Monekyn HF.
DTOpOBOJOPOA  KaK CHIBHBIH  MOHHU3HPYIOIIHI
pactBoputenb. Ousnueckue cpoiictBa HHal: u3menenue
TeMmrepaTyp IUIaBiieHHs W Kurenus B psgy HF—HHal.
XuMuueckue CBOICTBa rajoreHOBOI0POIOB:
peaKkIMOHHAs  CIOCOOHOCTb, KHUCJIOTHBIE  CBOICTBa.
BoccranoBuTensHast akTHBHOCTH B psiy: HF—HI. Obmue
TIPUHIIHIIEL TIOJTyIeHUS TallOHT€HOBOIOPOJIOB.
IIpomblilsIeHHOE ~ MOIY4YEHHUE  COJITHOM  KHCIIOTHI.
IlpuMeHeHne  CONAHOM W IUIABUKOBOM  KHCIIOT.
Tamorennyel. OcHOBHBIE, aM(OTEpHBIE M KHCIOTHBIC
ranoreHuasl. [lomumepusle ragoreHugbl. OcoOeHHOCTH
THApOIN3a raJOreHHI0B Pa3INIHBIX THIIOB.
I'mapodropussr.

5. Oxcumst ¢ropa, xmopa (I, IV, VI, VII), 6poma (I,VI),
fioma (II, V): cTpoenue, yCTOHYHBOCTD, OKHCIHUTEIbHBIC
1 KHUCIIOTHBIE CBOWCTBA, NPHHIIUITEI TOTyIEHHUS.

6. Conu KUCIOPOJACOAEPKAIIMX KHCIOT TaJlOreHOB.
CTpyKTypa W CpaBHHUTENbHAs YCTOMYMBOCTH CONEH M
KHCIOT.  [IpUMEHeHHEe  THUIIOXJIOPHTOB,  XJIOPHTOB,
XJIOpaTOB U HepxJIopaToB. OKHCIUTENbHBIE. TOPIOYUE U
B3pBIBYATBIE CMECH Ha OCHOBE XJopaTa H IIepXjiopaTa
KaJus.

7. Untepranorennast. Gropuns xiopa (I, 111, V), 6poma
(L, 111, V) u #oma (I, III, V, VII). Xnopunsr 6poma (I) u
iioma (I, III). bpommm ioma. CpaBHHUTENbHAS
YCTOWYMBOCTh (D TOPHUJIIOB, XJIOPUAOB M OpPOMHJIOB, HX

WnrepranoreHun 2

BIL.
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cTpykTypa.  ®ropupyromme  areHThl.  ['mapomus
MHTEPraJoreH! 0B 1 B3aHMOJICICTBYE C IeT04aMH.

p-Onements! VI rpymist.
1. CrpoeHne aroMoB p-dIeMeHTOB VI TrpymmsL
V3sMeHeHUE aTOMHBIX PaJyCcOB, CPOACTBA K DJIEKTPOHY,
JHEPTUH HOHM3aIUH u OTHOCHUTEIBHOH
9NIeKTpooTpHIaTensHOCTH B paxy O-Po. M3menenue mo
rpyIIe BaJeHTHOCTH U YCTOHYMBOM CTEHNEHM OKHCIIEHHs
aTOMOB. XapakTep XMMHYECKUX CBS3eH B COCAUHEHUSX.
CKIOHHOCTh K OOpa30BaHUIO KATHOHHBIX M AHHOHHBIX
¢dopM,  00pa3OBaHMIO  TIOMOLCHHBIX  IOJHMEPHBIX
COEIAMHEHUH.
2. Ilpoctsle BemecTBa. AJUIOTPONHBIC MOAU(UKAIUH
KHCIIOpOZa U cepbl. XUMHYecKas CBsi3b B Mouiekyse O ¢
no3uiuid teopuit BC u MO. Crpoenune Mmonekysbl Os.
M3MeHeHrne HeMeTaUIMYeCKuX CBOMCTB B psiny Op—Po.
OKHUCIUTEIbHO-BOCCTAHOBUTEIILHbIE CBOMCTBa p-
aneMeHToB VI rpynmbl, OTHOLIEHME K MeTalaM |
HeMeTalulaM, BOJe, KHCIOoTaM M menodam. DopMsl
HaXOXKJIEHUs D2JeMeHTOB B mpupoje. [IpuHIumbI
IOJTy4€HHUs] IPOCTBIX BEILECTB.
3. Tungpumel. Crpoerne Monekynd.  3meHenue
TeMIepaTyp KuneHus U ruiaBieHus B psagy H,O-HoTe.
Tepmuueckas YCTOHYUBOCTB, KHCJIOTHBIE u
BOCCTaHOBUTEILHBIC CBOJiCTBA. ToxcnaHOCTH
XaJbKOTeHU10B Bojopoza. OOLIre METOIbI OTy4eHuUsL.
4. Oxkcumpl. Kraccudukaims OKCHIOB 1O  THITY
XHMHYECKOH CBSI3M M KHCIIOTHO-OCHOBHBIM CBOMCTBaM.
MeTo/b! MOITY4EHUs] OKCHIOB.
5. XanbkoreHuapl. Meroas! moydenus. Kinaccuduxarms
CYJIB(UIOB N0 TUITy XUMHUYECKOH cBsi3u. OOMmMe METOBI
nosydeHusl. XajabKOI€HHAbl KaK IOIyIPOBOJHUKOBBIC
MaTepuabl.
6. Ilepoxcun Bomopoma. CrpoeHHE  MOJIEKYJIBL
Tepmuueckas ~ YCTOWYHMBOCTb U OKHUCIIUTEIBHO-
BOCCTaHOBUTENIbHBIE CBOWCTBA. IIpOMBILUICHHBIE U
nabopaTopHble MeTob! TonydeHus. [IpuMenenue.
7. Tuppumst  cepot  H,S,. CrpoeHue MOJEKyIL.
Tepmuueckas ~ YCTOWYHMBOCTb U OKHUCIIUTEIBHO-
BOCCTaHOBUTEILHBIE CBOJ{CTBA. IMonmucynbpuasl.
CpaBHeHue YCTOHYMBOCTH MOJNUCYNBGUIO0B u
COOTBETCTBYIOIIUX KUCTIOT.
8. Okcunsl 3nementoB (IV,VI). OcobeHHOCTH CTpOCHHS,
MIPUHIMIIBI I0Ty4YeHHUs], OTHOILIEHHE K BOJE, KUCIOTaM U

IENI0UaM. OKHCIHTENbHO-BOCCTAHOBUTENbHbIE
cBoiicTBa. Ilpumenenne SO,, BIMSIHIE Ha OKPYXKAIOIIYO
cpexny.

9. CepHuCTasi, CENEHUCTAs W TEJUTYpUCTasi KUCIOTHI.
CrTpoeHHEe MOJIEKYd M aHHOHOB KHCIOT. MeToxsl
monydeHnsi. VI3MeHeHHe KHUCIOTHBIX M OKHCIHTEIbHO-
BOCCTAaHOBHUTENBHBIX CBOWCTB B psimy H,SO3;—H,SeOs—
H,TeO;. Ilomydenne u cBOMCTBA KHCIBIX M CPETHHX
COJIEH JaHHBIX KHUCIIOT.

10. Cepnasi, ceneHOBas H TELIypOBas KUCIOTHL
CrTpoeHHEe MOJIEKyd M aHHOHOB KHCIOT. MeToxsl
monydeHnsi. VI3MeHeHHe KHUCIOTHBIX M OKHCIHTEIbHO-
BOCCTAaHOBHUTENBHBIX CBOWCTB B psimy H,SO,—H,SeO,
HeTeOs. IMomyueHne m cBOWCTBA KHMCIBIX M CPEIHHX
conei JAHHBIX KHCJIOT. Oco0Oble CBOICTBa
KOHIIEHTPUPOBAHHBIX KUCIOT. [loNMCepHbIe KUCIOTHI U
HX COJIH.

11. Tuocepuass xucmota. Tuocymbdarer. Crpoenue
THOCYJIb(haT-HoHA. [onyuenue, OKHMCJIUTETBHO-
BOCCTaHOBHUTEIIbHBIC CBOMCTBa " NIpUMEHEeHHe
THOCYIbGara Hatpusi. [IOMMTHOHOBBIE KHCIOTBI M HX
comu. 'mapocepuuctas kuciora. CTpOSHHE MOIEKYJIbL.
OKHUCIHTENIFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA.

12. TlepokcoMOHOCEpHast U MEPOKCOAUCEPHAsT KUCIOTHI.
Crpoenne MOJIEKYIL. IpuHIHMIB TIOJTyIEHUS
(3mexTpocuHTe3). XMMHYECKUE CBOMCTBA MEPOKCOKUCIOT
M UX COJICH.

I'anorenunbt
XaJIbKOI'€HOB.
IIpumenenne
TajJloreHuJioB U
OKCOTaJIOreHUJ10
B P-2JIEMEHTOB
VIrpynmnsl.

A3,
C,PK

15

2.8

BWNPE

p-DnemMeHTHI V IpyIbI.
1. CrpoeHne aToMOB p-3J€MEHTOB V  IpYNIBL
WsmeHenne 1o  Trpymme  aTOMHBIX  PajMyCoOB,
MOHHU3AIIMOHHBIX MOTEHIINANIOB, CPOJICTBA K 3JIEKTPOHY U
OTHOCHTEIIBHOW 3JIEKTPOOTPUIATEIFHOCTH 3JIEMEHTOB.
BaneHTHOCTh M CTENEHH OKUCIICHMSI aTOMOB. XapakTep

Coenunenus p-
2JIeMEHTOB V

TPYIIIIEL C
METaJlIaMH.
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XHMHYECKUX CBsi3eil B coequHeHHsX. CKIOHHOCTH K
00pa3oBaHMIO  KATHOHHOW W  aHHOHHOH  (opm,
KOMILIEKCOOOPa30BaHUIO.

2. IlpocTeie BemiecTBa. XUMHYECKasi CBsI3b B MOJICKYJIE
azora ¢ nosuuui teopuit BC m MO. CkIOHHOCTH
dochopa, Mblmbsika W CyppMBI K 0Opa30BaHHUIO
MONUMEPHBIX ~ QOpPM.  AJUIOTPONHBIE MOAU(DUKALUH
tdocdopa U 0coOEHHOCTH HX CTpOeHHs. PeakunoHHas
CIOCOOHOCTh MOJEKYJISIPHOTO ¥ aTOMapHOro asora,
Gemoro U kpacHoro  Qocdopa.  OKHCIHTETHHO-
BOCCTAQHOBHUTENbHBIC  CBOIMCTBa IPOCTHIX  BEIIECTB,
OTHOIICHHE K HEMeTallulaM, MeTajllaM, BOJAE, KUCIOTaMm,
mrenoyam. PopmMbl HAXOXKAEHUS DJIEMEHTOB B MPHUPOJE.
[IpuHIMOB  TOJydYeHHsT W [PHUMEHEHHE MHPOCTBIX
BEIIECTB.

3. Twunppuasl cocraBa OHs.  TepmoauHamuyeckas
XapaKTEepUCTHKA pPEeakUUMH CHHTe3a ammuaka. JKuakuit
aMMHaK KaK pacTBOpUTENb. PacTBOpeHHE aMMuaka B
Boge. Comu aMMOHHS, OCOOCHHOCTH HX TEPMHYECKOU
JIUCCOIMALIH. AMMHHOKOMIUIEKCHI. Peakiu
3aMeIeHHsT BOJOpPO/ia B aMMHake. AMHIBI, UMHIbI H
HUTpUIBL. B3aumozelicTBue aMmMaka C KUCIOPOJOM.
Ipumenenne ammuaka. PochuH, apcuH, CTHOMH H
BUCMYTUH B CpPaBHCHMH C aMMHAKOM: CTPYKTYpHBIC
O0COOCHHOCTH,  TEIUIOTBI  0Opa3oBaHM, METO/IBI
MOy IEHUS, TepMUYECKast YCTOWYHUBOCTb,
B3aMMOJEHCTBHUE C BOIOH U KUCIOTaMH.

4. Tuppa3uH, THIPOKCWIAMUH W  a3UIOBOJOPO.
CTpoeHHe MONIEKY, METObI MOMYYCHUS H IPUMEHEHHE.
KncnotHo-ocHOBHBIE u OKHCIIUTEIBHO-
BOCCTaHOBUTENbHbIE cBoMcTBA. CoOiM  TUAPa3OHUS,
THAPOKCUIIAMMOHHS M a30THCTOBOJOPOAHOI KHCIIOTHIL.
Hx npumeHeHue.

5. Okcuppl azora (LILIILIV,V). Crpoenue Monekyi.

TpuHIMIBL TOJTy4YEHHUSL. TepmonuHamMuyecKas
XapaKTEepUCTHKA peakluuu cuHTe3a okcuna azora (II) u3
MPOCTBIX BEIIECTB. KuciaotHo-0CHOBHBIE u

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIC CBOMCTBA OKCHIOB
azora. ToxkcnuHOCTh. BinsiHUE Ha OKPYXKAIOIIYIO CPENy.
6. AsormcTas M a30THasE KUCIOTHL. CTpoeHHE MOJEKYIl
KHCIIOT ¥ aHMOHOB  KMCIOT.  KuciorHsle
OKHCIIUTENbHbIE CBOWCTBA KHCIOT M HX  CcoJeil.
TOKCHMYHOCT, HUTPUTOB M HUTpPATOB. B3aumoneiicteue
A30THOH KMCJIOTBI C MeETallaMH M HEMeTalIaMH.
Iapckas Boxaka. IlomydeHune W TpUMEHEHHE a30THOU
KHCIIOTBL. A3oTHBIE  ynoOpeHHs. Tepmuueckast
quccolmanys  HuTpatoB. Ilopoxa H  B3phIBYATHIC
BemecTBa. [IPpHHIOUIBI  COCTAaBICHHS TOPIOYMX H
B3PBIBYATEIX CMECEH.

7. Oxcunsl (Gocdopa, MbIIIbIKA, CypbMbl U BUCMYTa.
Ocobennoctn ctpoeHust. OTHOILIEHNE K BOZE, KUCIOTaM
1 menovam. [IpHHIHIE TOTydeH s

8. Kucmopogoconepxainie KucioTel Qocdopa, ux
crpoenne. PochoproBaTHCTas KHCTOTA M THITO(OChATHI.
Docdopucras  kucmora wu  dochurer.  Mera- m
oprotdochopHas kucaoTel U ux comu. Ilomudpochoprbie
KHCIOTEI U mosudocdaTel. OCHOBHOCTb, KHCIOTHBIE H

OKHCITUTENHHO-BOCCTAHOBHUTEIbHBIE cBOliCcTBa
thocdopocoaepxamix KHCIIOT. Tomyuenne u
npuMeHerne oprtodochoproit kucnoTel.  PochopHsie
yroOpeHus.

9. Tuapokcuasr As, Sb u Bi (IILV). Mera- u
oprodopmel.  KHCIOTHO-OCHOBHEIE M OKHCIIHTENBHO-
BOCCTaHOBUTENBHBIE CBOHCTBA. [IPHHIIMITEI MOJYYeHUS.
ApceHatbl, cTHOaThl M BUCMYTaThl. OCOOEHHOCTH HX
TUIPOITH3aA.

10. Tamoremmmer N (III), As, Sb u Bi (ILV).
Okxcoranorenunsl.  Ctpoenue. I[lpuHIMIBI MOTy4YEeHUS.
I'mapomms.  OcOOGHHOCTH — CTPOEHHMsS M CBOWCTB
dochonutpuIxIOpUIa.

Hurpunsl,
tdochunsr,
apCeHUBI 1

CTHOMIBI.

p-DnemenTs! 1V rpynmsl.
1. CrpoeHue aromMoB p-ameMeHToB [V rpynmsL
V3meHeHne 1o  Tpymme — aTOMHBIX  paJHyCOB,
HMOHM3aIMOHHBIX OTEHIHAJIOB, CPOJICTBA K JIEKTPOHY U
OTHOCHUTEIBHOW 3JIEKTPOOTPULATCIFHOCTH 3JICMEHTOB.
BaJIeHTHOCTh U CTENEHH OKHCICHHS aTOMOB. XapakTep
XHMHYECKHX CBs3eil B coequHeHHsX. CKIOHHOCTH K
00pa30BaHMI0  KAaTHOHHOM M aHUOHHOH  (opm,

CauHell.
[omynpoBoHuK

u
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KOMILIEKCO00Opa3oBaHHIo. ['OMOLCIIHBIE MOJIGKYJIBI Ha
OCHOBE YIJIepofia H FeTepOLEHbIEe CTPYKTYphI Ha OCHOBE
KHCIIOPOZA U KPEMHUS.

2. Ilpoctele BemiecTBa. AJUIOTPOIHBIE MOIM(PUKALNH
yriaepoja M OJ0OBA, OCOOCHHOCTM HX CTPOCHHS.
IToynpoBOAHUKOBEIE CBOMCTBA KPEMHHS M TepMaHUL.
OKHCIIUTENbHO-BOCCTAHOBUTEBHBIE CBOMCTBA IMPOCTBIX
BEILIECTB, OTHOIIEHHE K HEMeTajllaM, MeETallaM, BOJE,
kucnoraM, menodaM. CoeHEHNUs BKIIOYEHHS rpadura.
DopMBI HAXOXK/IEHUS 3JIEMEHTOB B npupoze. [IpuHuumb
NOJTy4€HUs U IPHMEHEHHs IPOCTHIX BEIIECTB.

3. Tumpumsr cocraBa OH,. CrpoeHne MOIEKyIL.
V3MmeHeHue TemilepaTyp IUIABIECHHsS M KHMIEHMS B DLy
CH4-SiH,~GeH,~SnH,~PbH; 1o CPaBHEHHIO  C
U3MEHEHHEM B psgax THAPUAOB p-dieMeHToB V-VII
rpynn. IIpyHIUIBI OTy4eHHUsT U XMMHYECKHUE CBOMCTBA.
Tuppuner Tunma OzHpm. OTHOCHTENbHAs YCTOWYHBOCTD
COEIMHEHHH, colepKaluX TPYNIUPOBKU -3, D=0 u
D=0, o0pa3yeMmbIx neMeHTamu [V A rpynmbl.

4. Oxcup yraepoaa (II). Xumuueckas cBs3b B MOJIEKYJIE
¢ mosumuii teopuii BC m MO. IlpoMblmieHHble #
J1abopaTopHbIE METOIbI NONyueHHs. BoccTaHoBUTEIbHBIE
cBoiictBa. Peaximu  npucoequHeHus.  KapOoHwuisl
meramioB. Docren. Toxcuunocts okcuaa yriaepona (1) n
ero coenuHeHuid. Oxcup yraepopa (IV). Crpoenue
MoJekyibl. OTHOIIeHne K Boje H mienouam. [lonyyenue.
BinsiHEe yIIEeKHcIoro rasa Ha OKPYXKAIOIIYIO Cpeny.
[TpuMeHenue OKCUIOB yriaepoaa.

5. YronbHas kucnoTa u ee coad. CTpoeHHe MOJIEKYIbl U
kapOoHaT-noHa.  CBOWCTBa  YrOJNIBHOH  KHCJIOTHL
KapGonarsl, THIPO- u THPOKCOKApOOHATHI.
OcoOeHHOCTH ~ MX  TOJNy4eHMSs M TepMHYecKas
ycToiunBoCTb. IIpMeHeHne coseit yroiabHON KHCIOThI.
6. Oxcuapl kpemuus (ILIV). OcobenHoctu ctpoeHHs
JIMOKCHJIa KpeMHUs. AMopdHas U KpHCTaUIMYECKas
(opmbl, KBapl W KBapueBOe CTEKJIO. Meroabl
nonyuennsi. CsoitictBa SiO,. OrHomeHHe K BOJE,
KHACIOTaM U ImeiroyaM. MeTogsl  mepeBoga B
pacTBopHMOe COCTOSIHHE. Mera-, opTo- u
MOJUKPEMHUEBbIE KHCIOTH U HX conu. OcobeHHocTH
CTPOGHHS  KPEMHHEBBIX  KHUCIOT M  CHIJIHKATOB.
IIpuposxHble M HCKYCCTBEHHBIE CHIMKATBL. DakTopsl,
OIpeENAoIIne YCTOHYUBOCTD amopHoro
(cTexnooOpa3Horo) coctosiHus  cuiMkaroB.  CTekIo,
CTEKJIOBOJIOKHO, CTEKJIOTKaHb. Curamiel. I{eomnTsl.
Ilement. TyromnaBkue KepaMUKH Ha OCHOBE KPEMHUSL.

7. Oxcuppl u rtuapokcuasl Ge, Sn um Pb (ILIV).
CpaBHHUTENIbHAS YCTOHYMBOCTE. KHCIOTHO-OCHOBHBIE H
OKHCJIUTEIBHO-BOCCTAHOBUTENbHBIE  CBOMcTBa.  Conn
THJPOKCUIOB B KAaTHOHHOM W aHUOHHOW (opMmax.
PacTBOPHMOCTE U THAPOIM3YEMOCTb COJIEHt.

8. Coenunenns p-anementos IV rpynmsl ¢ cepoii. Mono-
n pucynbduasl. Cepoyrnepon. TuoyronbHas KucnoTa U
THokapbonatsl. Tnocoennnenns Si, Ge n Sn.

9. Tanorenn st P-3JIEMEHTOB v TpYIIbL.
CpaBHUTeNIbHAS YCTOHUUBOCTB. T'upponus.
I"anoreHOKOMIIIIEKCHI. I'excadropokpemHneBas u
reKcaxJIOpOOJIOBsIHHAs KHUCJIOTHI M MX coiu. CBoiicTBa
PbHal,: pacTBOPUMOCTE U CIIOCOOHOCTH K
KOMILIEKCO00Pa30BaHHUIO.

10. InanoBogopon u POIaHOBOJOPO/L.

llnanoBofopoHas ¥ POJAHOBOJOPOJHAS  KHCIOTHI.
llvaHua-vOHBl W PONAHWI-MOHBI KaK JIMTaHIBl B
KOMIIIEKCHBIX COEITMHEHUAX. TOKCHYHOCTh LMAHHUIOB M
POIAHK/IOB.

11. Kapbuas! u cuannuasl MeTamioB. THIbel kapOumoB.
OtHoleHne KapOMIOB pa3HBIX THIOB K BOJAE H
kucnoram. Kapbopynn. CriaBbl 0J10Ba U CBUHIIA.

p-Onementst | rpymmsr.

1. Crpoenne aTtomoB p-aiemeHToB III  rpymmsl
W3MeHeHne 1o  Tpymme  aTOMHBIX  PajNyCoOB,
HOHHU3AIIMOHHBIX MOTEHIINANIOB, CPOJICTBA K 3JIEKTPOHY 1
OTHOCHTEIIBHOW 3JIEKTPOOTPHUIATETFHOCTH  3JIEMEHTOB.
BaneHTHOCTh M CTENeHH OKHCIEHHsS aTOMOB. XapakTep
XUMHYECKUX CBsi3edl B coeamHeHHAX. CKIOHHOCTh K
00pa3oBaHMIO  KaTMOHHOW M aHHOHHOH  (opm,
KOMILIEKCOO0Pa30BaHHUIO.

2. Ilpocteie BemiecTBa, OCOOCHHOCTH HX CTPOCHHS,

Metosl

TIOJTy4eHUs]
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(u3nyeckne M XMMHYECKUE CBOWCTBA. OKHCIHMTENBHO-
BOCCTAHOBHUTENbHBIE  CBOICTBA  NPOCTBIX  BEILECTB,
OTHOIIIEHHE K HEeMeTaulaM, MeTalaM, BOJe, KHCIOTaM,
menoyaM. PopMbl HaXOXKIAEHUSI JIEMEHTOB B HPHPOJE.
IlpyHIMOBl  TOTydeHMS W HPHUMEHEHHMS  HPOCTBIX
BEIECTB.

3. T'mppunst p-anemenroB IIIA rpymmsl.  Ctpoenue
MoneKyln — GopoBomopono. IloinmepHoe — crpoeHue
rugpunoB Al, Ga, In, Tl TIpuHuMIBI HONTy4YeHUS u
XMMHYECKHE CBOWCTBA (OTHOLIEHHE K BOJE, ILEI0YaM,
TOpEHHUE).

4. Oxcugsl p-saementoB III rpymmer. OcobeHHOCTH
CTPOEHHMs, TOTydeHHe, OTHOIIEHHE K BOJE, KMCIOTaM H
menoyaMm. CpaBHUTENbHAs — YCTOWYMBOCTH  OKCHIIOB.
IIpumenenue.

5. T'mppoxcuapl p-anementos III rpymnmsl. M3meneHue
KHCIIOTHO-OCHOBHBIX CBOMCTB OT Oopa k Tayutuio. Opro-,
MeTa-, MoaubopHble KHUCIOTBL. CocTaB, CTpOCHHE,
MOJTy4YeHUEe, KUCIOTHBIE CBOMCTBA. Coll GOPHBIX KHCIIOT.
Bypa. OcoOeHHOCTH IOJy4YeHUs, CTPOSHUS U CBOWCTB
ruppokcunoB Al, Ga, In, Tl (III). I'mapoxcun tammus (I).
Awnanoruss B cBoiictBax TIOH wu: a) menouei, 0)
ruapokcua cepedpa. OTIMYUs B COCTaBE U CTPOCHUM
aIIOMUHATOB, MOJYYeHHBIX NpH ciutaBieHnn Al(OH); ¢
menoYaMd M IIPU  B3aUMOJEHCTBMU C pacTBOpPaMU
mienoyei. MeTo/pl Mojy4eHus: MHAATOB U TaJUIaTOB.

6. Tamoremmnmsl p-omementoB I rpymmer. Cocras,
CTpOEGHHE, METOABbl IIOMy4YEeHHs, PEaKUUH TUAPOJIM3a.
Komruiekchbie rajJoreHuIpl. TerpadropobopHast
xucnora. dTopodopaTsl.

7. Coenunenus p-anementos III rpynmsl ¢ cepoii, a3oTom
u  ¢pochopom. OCOGEHHOCTH CTPOCHHUS, NPHHIIUIIBI
MIOJTy9eHHUs], OTHOIICHHE K BOJE, KUCIOTaM, IIeJoYaM.
IIpumenenne. OcCOOEHHOCTH CTPOCHUS, IOJIy4EHHE H
cBolicTBa Oopazoa.

8. Bopunel meramnoB. Xumudeckas CBs3b B OopHIax.
®dusnyeckue M XUMHYECKUe CBoiicTBa. IlpumeHeHue.
CoiicTBa cri1aBoB Ha ocHOBe MeTayuioB IIIA rpymmbl.

Merauibl.
1. OcoOeHHOCTH JJIEKTPOHHOTO CTPOEHHS AaTOMOB
METAIUIOB, OTHOCALIMXCS K cemeiicTBaM S-, p-, d- u f-
aneMeHToB. IlomojkeHHe METalIoB B IE€PHOJHYECKON
cucreme. ['pannna LuaTs.
2. OCHOBHBIE THIIBl KPUCTAUIMYECKHX  CTPYKTYP
METaIoB Ha IpUMepe MarHusi U Mexu. XapaKTepHbIe
KOOpAMHALMOHHBIE  YHCJIa  aTOMOB  METaJUIOB B
KPUCTAJUIMYECKOH pelieTke.
3. Meramiuueckass CBA3b C TOUKH 3PEHUS TEOPUH
CBOOOJTHOTO 3JIEKTPOHA M C TO3WIUKA 30HHOW TeopHH
(MO). Kputepuit pasneneHus TBEpAbIX BELIECTB Ha
MeTaJIbl ¥ HeMETaJlIbL.
4. OcoOeHHOCTE ()M3HYECKUX CBOWCTB METAIIIOB:
MeTaIM4eckuil Oleck, IBET, BBICOKAs JJIEKTPO- U
TEeIIONPOBOAUMOCTb, ~ TBEPAOCTb, IUIACTUYHOCTH U
TeMIepaTypa IIaBJIeHHS.
5. Oo6uue XUMHYECKHUE CBOICTBa METAJLJIOB.
DIEeKTPOXHUMHUUECKUH DAl HanpspkeHuil. OTHoOIeHue
METaUIOB K BOJE, KHCJIOTaM, IIEoYaM M PacTBOpaM
coen.
6. Xumuueckas M 3JIEKTPOXHMHYECKas KOPPO3Hs
MeTauioB. CriocoOBI 3aIUTEI OT KOPPO3UH.
7. ®opMbI HaX0XKJCHUSI METAIJIOB B Mpupoje. PynHbie
MecTOposkeHus. Penkue u paccessHHbIE 21€MEeHTHIL.

8. OOmye MeTOABI MOMyYeHHsT METaJUIOB: MHPO-, THAPO-
U ONEKTPOMETALTYprus. TepMudeckoe —pasioKeHHe
KapOOHMIOB ¥ MOAMAOB. [IPHHIMIBEI  IOTyYeHHs
METaJIOB BBICOKOH YHCTOTHI.

9. CmnaBbl MeTawioB. [IpuMepbl KOPPO3HOHHOCTOWKUX,
U3HOCOYCTOMYMBBIX,  TBEPABIX,  TYrOIUIABKHX |
JIETKOIUIABKHX CIUIaBoB. O0IacTH HX IPHUMEHEHHSI.

Knaccudukanus
CILTABOB TIO
MHKPOCTPYKTYpPE
: TBEpJIbIE
pacTBOpEI,
OBTEKTHKH,
MEPUTEKTHKH 1
HHTEpMeTauTnye
CKHe

COCITUHCHUA.
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s-Onements! | u 1l rpynm.
1. Crpoenue aromoB S-smementoB | u Il rpynm.
V3meHeHne B Tpynme aTOMHBIX — PajUycoB H
HMOHM3aIMOHHBIX NTOTEHIUATIOB. BaleHTHOCTh U cTeneHb
OKHCJICHHMsI aTOMOB. XapaKTep XHMHYECKHX CBA3eH B

KectrocTh
Bobl. CriocoGsl
ompenesicHusT |
METOIBI
yCTpaHEeHHs
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coenuHeHHAX. OCOOCHHOCTH JIUTHS U OCPUILTHSL.

2. Haxoxnenue B npupoje. [IpombliieHHOe NostydeHue
LIETOYHBIX U IEIOYHO3EMENbHBIX METAJLIOB.

3. ®uznyecKkre U XMMUYECKHE CBOMCTBA IIEIOYHBIX U
LIETI0YHO3eMENbHBIX METAIIOB. OTHOLICHHE K
HEMeTaJlJIaM, BOJIE, KUCIIOTaM.

4. Tuppunsl. Ilpupoza  XMMHYECKOH  CBS3M U
KpPHUCTAJUTHYECKast CTPYKTypa ruapuaoB. OTHoLIeHHe
ruapuioB K Bone. [Ipuniune! nomydenus. [IpumeHnenue
B KaueCTBE BOCCTAHOBHUTEIICH.

5. CoequHEeHHUs 1IEI0YHBIX U IIEJI0YHO3EMEIbHBIX
METAJUIOB ¢ KUCIOPoAoM. OCOOEHHOCTH XUMHYECKOU
CBSI3H B OKCHAX, IEPOKCUAX, HAIIIEPOKCHIAX H
o30HHax. CpaBHUTENbHAS YCTOHYMBOCTE. OTHOLIEHHE K
Boje u okcuny yriepoza (IV). OxucnurensHo-
BOCCTaHOBUTENbHBIE CBOMCTBA. [lonydyeHue u
MPUMEHEHHUE.

6. Tmapokcumsl. Ilpupoma XuMHYecKoil CBs3M H
KpUCTaJUIMYECKast CTPYKTypa TMAPOKCUIOB LIENOYHBIX U
11eJI0YHO3EMETbHBIX METAaJlIOB. CpaBHeHue
TEePMUYECKON YCTOHMYMBOCTH, PACTBOPUMOCTH B BOAE U
cwisl ocHoBahwusi B psagy LiIOH-CsOH, Mg(OH),—
Ba(OH),. AmdorepHocts  rugpokcuga  GepHIUIHSL
IMpyHIMIE TPOMBIIUICHHOTO IOTYYEHHS THIPOKCHIOB
HATpUs, Kaiusd M KalblMsd M UX HpUMeHeHHe. Mepsl
IIPeOCTOPOKHOCTH IPH paboTe €O MIEN0YaMH.

7. Comn s-onementoB | u II rpymn. BosmoxzOCTh
00pa3oBaHus JBOMHBIX COJICH M KPUCTAIOTHIPATOB.
Texroruapatbl. XJopuabl HaTpUs U Kanus. KapOoHaThl.
CoJa KaJIbIIMHUPOBAHHAS, KPHCTAINYECKAsT U IUTHEBasL.
Moram. I'may6epoBa conb. OcOOEHHOCTH CoOJiel JIUTHS.
IIpumenenne coneir menoyHbix MerawioB. Conu
Oepmiutis B KaTHOHHOH M aHMOHHOU opmax. ['maponms
conell Oepwiutst U MarHusa. Xiopuabl. OKCOXJIOPHIBI.
Kap6onatsl. Cynbdatel. OcobeHHOCTH coneld Oepuuus.
Ilpumenenne  comeil  S-amemeHtroB |l rpymmsl
TOKCHUYHOCTH COEAMHEHUH OepuILIns, CTPOHLIUS U Oapus.

JKECTKOCTH.
Enununpt
HU3MEPEHUS
JKECTKOCTH

BOJIBI.
KonuyecTBeHHBI
e
XapaKTEePUCTHKH
«MSITKOV u
(OKECTKON»
BOJIBI.

11 d-Dmemenrtst I, IV u V rpynm. Coenunenus d- 13, 15122 1
1. O6was xapakrepuctuka d-snementos I, IV u V SJIEMEHTOB C,PK g'
rpynnbl. CtpoeHue aTtomoB. V3MeHeHue Mo rpymme . d
aTOMHBIX PaJUyCOB M MOHHM3ALHOHHBIX MOTCHIIHAJIOB. MOJICKYTAPHOM 4
BaJleHTHOCTh  (KOOpIMHALMOHHOE YHCIO) U CTEIeHH CTPYKTYPBI.

OKHUCJIEHHsI aTOMOB. XapaKTep XHMHUYECKHUX CBsA3eH B TaoreHU B 1
coequHeHHAX. CKIOHHOCTb K KOMIIEKCOOOPa30BaHHIO.
2. Haxoxnenne d-snementos I, IV u V rpymn B OKCOTaOTCHIIE!
mpupome. Ornecenne Sc, Y u La « rpymme
penkosemenbHblx  MetawioB  (P3M).  IIpunummns
MOJIy4eHUsI B CBOOOJHOM COCTOSSHHH W INPHUMCHEHHE
METAJLIOB.

3. Kpucramumueckas CTpykTypa U Gusnyeckue cBoicTBa
npocteix Bemects d-smementoB I, IV u V rpymm.
3aKOHOMEPHOCTH B U3MECHEHNH TEMIIEPATyp ILIaBICHUS H
KUICHHS, TNIOTHOCTH U TBEPAOCTH METAIIOB.

4. VI3MeHeHHMEe XHMHYECKON aKTHBHOCTH B rpymmax d-
anemenroB Ill, IV u V rpymn. OrtHomeHue K
HeMeTaJlIaM, BOJIE, KMCIOTaM H II[e0YaM.

5. MeTo/s! MOJIyYeHHUsI U KHCIOTHO-OCHOBHBIE CBOMCTBA
okcuoB u ruapokcunos d-snementos 1, IV u V rpymm.
6. Conu d-snementos Ill, IV u V rpynn. Ilpocteie u
KOMIUIGKCHBIC ~TaJOTCHH[bI, Cyiabdarel, KapOOHATHI,
HUTPaThl U Cyabuasl. JIBoiiHble comu. CKIOHHOCTBH
coueit K THAPOIN3Y U 00pa30BaHUIO KPHCTAIUIOTHAPATOB.
Oxkcoconu.

12 d-Dnementst VI rpymmbr. Fanorennpuer  d- A3, 15| 28 1,
1. O6mas xapakrepuctuka d-nementoB VI rpymmbl onementos VI C,PK 2,
Crpoenne aroMoB. M3MeHEHHe MO TpyIIe aTOMHBIX TPYIIIEL. 3,
paziycoB u HOHHU3ALMOHHBIX MOTECHIIUANOB. Kracreprere 4
BanenTHOCTh (KOOPAMHALMOHHOE YHCJIO) M CTEMeHH TaJorCHM IR
OKHUCJICHHS] aTOMOB. momuGaeHa ¥
XapakTep XHMHYECKHX CBf3ell B  COGIMHCHHAX. Bob(hpama.

CKJIOHHOCTh K 0Opa30BaHMIO KATHOHHOM M aHHOHHOM Huokcoranoreny

(dopM, 00pa3’oBaHUIO OKCOCOEMMHEHHH, KJIACTEPHBIX ABL.

COE/TMHEHH I H KOMILTEKCOO6PA30BAHMIO. 3aucumocTs

2. Haxoxmenue xpoma, MonubjieHa U Boibppama B cbmfmecmx
CBOHCTB or
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3eMHOH Kope. BaxHeliune mnpupoaHbIE COEJUHEHUS.
IIpyHIMIBI  TIPOMBIIUICHHOTO TOJYYEHHS METaJUIOB.
[IpuMeHeHNEe METAIOB B CBOOOJHOM COCTOSIHUHM H B
BUJIC CIIJIABOB.

3. Ousnyeckue CBOMCTBA XpoMa, MonuOAeHA U
Bonb(ppama  (TemIeparypa IUIaBICHHS, TBEPAOCTb,
IUIOTHOCTh M MEXaHWYECKas MPOYHOCTb). XUMHYECKas
AKTUBHOCTb IPU OOBIYHOMN U TOBBILIEHHOHN TeMIepaType.
OTHoIIEeHNE K MeTauiaM, HeMeTa/llaM, BOJe, KUCIIOTaM U
IIeTI0YaM.

4. Okcuzpt u ruapokeuast xpoma (11, 11, V1), momubaena
n  Boimbppama  (VI).  IlpuHDMIBL  HONIyYeHUS.
CrpyKTypHble O0COOCHHOCTH. I3MEHEeHHe KHCIIOTHO-
OCHOBHBIX u OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
CBOIICTB OKCHIOB U TUAPOKCHIOB B 3aBHCHMOCTH OT
CTENECHU OKMCIIEHUS W INOPSIKOBOrO HOMEpa 3JIEMEHTa.
OTHOIIEHHE K HArPeBaHHIO, BOJIE, KMCIOTaM H IIEI0YaM.
Mertons! mepeBoa B BOZOPAaCTBOPHMOE COCTOSIHHE.
IIpumenenue okcunos. Posb ruJpOKCHIOB B TEXHOJIOTHH
HOJTy4CHUS METaJLIOB. HI3010IMKUCIOTL.
I'eTepononukucIOTE MOMUOAEHA U BOIb(ppama.

5. Comu d-snementoB VI rpymimsl B KaTHOHHOM (opme.
Comu xpoma (11, 1). [TpuHuune! noaydeHus. Pasmuans B
XUMHYECKUX CBOJCTBaXx. Kpucrammorugpatst.
KomruiekcHble coetnHenust. [IBoriHbIE COJIH.

6. Conu d-snementoB VI rpynmbl B aHHOHHOU (opme.
Comu xpoma (II1), xpoma, monubaena u Bonsdpama (VI).
BuusiHMe KHCIOTHOCTH pacTBOpa Ha PaBHOBECHE XpOMaT
— nuxpomar. [lomuxpomarsl. OKHCIUTEIbHBIE CBOKWCTBA
xpomaros. [IpuHuun peicTBUs XpOMOBOH  CMeCH.
Monubaatet u  Bonbgpamatel. [lonumonuOpatel 1
MOJIMBOJIb(paMaThI.

7. IlepokcocoenuneHuss xpoma. Ilepokcun —Xpoma.
IlepokcoxpomoBbie KUCIOTH. OCOOEHHOCTH CTPOCHUSL.
YcroiuuBoCTh u OKHUCJIUTEIbHbIE cBoiicTBa
NIEPOKCOCOSTMHEHUH XpoMa.

CTPYKTYpHI.
I'uaponus.

13

d-Dnementst VII rpymmbr.
1. O6was xapakrepuctuka d-snementoB VI rpymisi.
Crpoenne aroMoB. M3MeHeHHe MO TpyIIe aTOMHBIX
panuycoB " HMOHH3aIUOHHBIX MIOTEHIHAJIOB.
BaneHTHOCTh (KOOPAMHALMOHHOE YHCJIO) W CTENEeHH
OKHCIICHHS] aTOMOB.
XapakTep XHMHYECKHX CBS3€H B  COCAMHEHUSX.
CKIIOHHOCTh K O0Opa30BaHMI0 KAaTUOHHOM M AHUOHHOMH
¢opM, 00pa3OBaHHUIO OKCOCOCAMHEHMIl, KIACTEPHBIX
COEIIMHEHHH 1 KOMIIIEKCO00Pa30BaHHIO.
2. HaxoxaeHue MapraHia, TeXHEIUs] U PEeHUS] B 3eMHOM
kope. Baxneiimue npupoausie coenuHenus. [IpuHuuns
MIPOMBIIUICHHOTO TIONydeHHs MeTauioB. I[IpuMeHeHue
METaJJIOB B CBOOOJHOM COCTOSHHH U B BUJIE CIIJIaBOB.
3. ®dusnyeckue CBOMCTBA MapraHIila, TEXHEIUS U PEHUS
(TemMmnepaTypa IUIaBIEHHS, TBEPAOCTb, IUIOTHOCTh H
MeXaHH4ecKasi MPOYHOCTh). XUMHUUECKas aKTUBHOCThH
pu OOBIYHOM U MOBBINIEHHOI TeMneparype. OTHOIIeHHe
K MeTaJlaM, HeMeTaJlIaM, BOJIe, KHCIIOTaM M IIeNoYaM.
4. Oxeunpl v ruapokcuast mapranna (11, 11, 1V, VI, VII),
texHeuust u penus (IV, VII). [puHuuns! nomyueHus.
CTpyKTypHBIE OCOOEHHOCTH. JI3MeHeHHWe KHCIOTHO-
OCHOBHBIX u OKUCIIUTENbHO-BOCCTAHOBUTEIBHBIX
CBOICTB OKCHIOB U TUAPOKCHIOB B 3aBHCHMOCTH OT
CTEIEHN OKHCIICHUS M THOPSIKOBOTO HOMepa 3JIEMEHTa.
OTHoIIeHHE K HATPEBAHHIO, BOJIE, KUCIOTAaM U MIEJI0UaM.
5. Conu MapraHia B KaTuOHHOH ¢opme. Conan Maprania
(11, 11). Mpuaupns nomydeHust. Pa3nudus B XAMHYECKHX
CBOWCTBax. Kpucrannoruaparst. Komruiekcubie
coequuenws. [Ipumenenwe coneir maprauma (11).
6. Comm mapranna B aHnoHHoi ¢opme. Conn Maprania
(IV, VI):  [upuHUMOBI  [ONy4YEHHS,  THAPOIH3,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHEIE  cBolicTBa.  Comn
Mmapranma, TtexHemus u penus (VII). IpuHmmmne
MOJTy9YeHUs] ¥ IPIMEHEHHE TIePMaHraHaTOB, IEPTEXHATOB
u neppeHatoB. OKHUCIHTEIbHbIE CBOHCTBA IIepMaHIaHAaT-
HOHA B BOAHBIX PACTBOPAX PAa3INYHON KUCIOTHOCTH.

Knacrepusie

coeauHenuss Mn,

Tc "
Tanorenu bl
TEeXHELHS
peHusl.
KapOoHusibt
Maprasua,
TEXHELHSI
peHusi.
IIpunnunst
TIOJTy9eHUS,
npupoja
XUMHUYECKOU
CBSI3H,
MIPUMEHEHHE.

Re.

13,
C, PK

15

2,8

AN N
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d-Dnementst VI rpymmsr.
1. O6muras xapakrepuctuka d-amementoB VI rpymimsr.
CrpoeHre aToMOB. l3MeHeHHE IO TpyIIEe aTOMHBIX
pagMycoB M HOHM3ALMOHHBIX  MOTCHIHMAIOB B

CoenuHeHus
3JIEMEHTOB
ceMeicTBa
MJIATHHOBBIX.

13,
C,PK

15

2,8

AN P




TOPH30HTANBHBIX u BEPTUKATBHBIX TpHazgax.
BaneHTHOCTB M CTENEHH OKUCIIEHHs aToMOB. M3MeHenue
10 TIpyNnne YyCTOHYMBOCTU COCAMHEHHH B BBICIIEH
CTENEHU OKMCIEHHs aToMoB. IlIposBneHne creneHu

Oxkcumsl  Ru(lV,
VIII), pyreHatsl.
Oxcumsr  Os(1V,
VIIl), ocmatsl.

okucnenus VI y sxxenesa, pyreHust u ocmusi. Xapakrep Oxcubl u

XUMHYECKUX CBsi3eil B coeauHeHusX. CKIOHHOCTh K TUPOKCHIBI

00pa3oBaHUIO  KATHOHHOM M aHHOHHOH  (opm, Rh(lll, 1V) un

00pa3oBaHuio OKCOCOEIMHEHHH, KJIACTEPHBIX Ir(111, V),

COE/IMHEHHH 1 KOMILIEKCOO0Pa30BaHHUIO. cynbdarst u

2. Haxoxnaenue d-snementoB VIII rpynnel B 3emMHO#A KOMILJIGKCHBIE

kope. Baxueitnme npupoausie coequHeHus. [IpuHIAITBI xsopunst Rh(ll1,

MIPOMBILIEHHOTO MOJy4eHHs MeTauioB. IIpumenenue V) u Ir(ll1, 1V).

METaJUIOB B CBOOOJHOM COCTOSIHHM M B BHIE CILIABOB. Oxkenp u

UyryH, cTajb. THJIPOKCU

3. du3nueckue CBOMCTBA JKele3a, KoOaabTa i HUKeNs Pd(Il), conu

(TemmepaTypa IUIaBJICHHUS, TBEPAOCTD, [UIOTHOCTS, Pd(II),

MeXaHH4YecKasi IPOYHOCTb, (PePPOMATHETU3M). aMMHHHbIE u

XuMuuecKast aAKTHBHOCTD NPH OOBIYHOMN H TTOBBIILIEHHON XJIOpHHbIE

Temieparypax. OTHOLICHHE K METalIaM, HeMeTallIaM, KOMIIICKCBI

BOJIe, KHCII0TaM | 1ienodam. Kopposust sxernesa. Pd(ll, V).

ITupohopHOE COCTOAHKE Kele3a, KOGaIbTa U HUKEIIs. KomriekcHbie
COCIMHEHHMS

4. Oxcuapl 1 ruapoxeust xenesa (11, 1), xobamsra (11, PH(Il, V),

1) u zukens (I1). Oxcun Fe;O,. [IpHHUKTIB TOTYYEHUSL. KATHOHHELC,

CTpyKTypHBIE O0COOEHHOCTH. V3MeHeHHe KHCIOTHO- AHUOHHBIE "

OCHOBHbIX u OKHCJIUTENBHO-BOCCTAHOBUTENBHBIX HelTpabHBIE

CBOMCTB OKCH/IOB M TUIPOKCHIOB B 3aBHCHMOCTH OT KOMIICKCHI

CTENEHH OKUCIIEHHS W MOPAJKOBOTO HOMEpa DIEMEHTA. PH(Il, V),

OrHowIeHHe K HArpEBAHHIO, BOJIE, KHCIOTAM H IE/IOUAM. AMMIHO- "

Ionyyenne wu  cBoiictBa  ¢eppuroB  (llI) u T p—

kobGansratos(lll). B,

5. Comu Fe(ll), Co(ll) u Ni(ll): npuximnbl noxy4enus, TeKCAXIOPOTIAT

CTPYKTYpHbIE 0COOEHHOCTH, KPHUCTaJIIOTHAPATSI, MHOBAs KHCIIOTA

NPOSIBJIEHHE TOPU30OHTAIBHON AHAIOIHH y CYJIb(aToB U P —

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

Ni(lll) B kaTHOHHO ¥ aHUOHHOW (POPMaXx: MPUHIIUIIBI

HOJIyYeHHsI, CTPYKTYPHBIE OCOOEHHOCTH, MPOSBICHHUE

FOPH30HTAIBHON AHAJOTHH y TANOrCHH/I0B M ABOMHBIX

coneit, ruaponus, npumenenue. Depparel  (VI):

NPUHUMIIBL HOJTYYEHHUs], YCTOHYHBOCTh M OKUCIIUTENBHbIE

CBOICTBA, THIPOIIN3.

6. Komruiexkcubie coequnenust Fe(0, 11, 1), Co(0, 11, 1)

u Ni(0, Il): axBa-, aMMHHO-, THIPOKCO-, IHAHO-,

OKCaJIaATOKOMILICKCHI, KapOOHMIIBI. DepporieH.

MHorosiiepHble  KOMIUICKChI. [IPHHIMIBI TIONYYEHHs U

CTPOEHHE YKA3aHHBIX KOMILIEKCOB.

15 d-Dnementst | rpymmbL. Com 30710Ta A3, | 15|28 1
1. O6mwas xapakrepuctuka d-anementoB VI rpymisi. (1 . B C,PK 2,
CrpoeHre aToMoB. M3MeHeHHe [0 TpyIIE aTOMHBIX KaTHOHHOM M 3
pazycoB u HMOHU3AIIHOHHBIX [OTEHIIHAJIOB. 4HHOHHOH 4
BaleHTHOCTh M CTENEHM  OKUCJIEHHS  ATOMOB. dopmax. Axsa-,
CKJIOHHOCTb K OOpa30BaHMIO KATHOHHOW M aHHOHHOH {1aHo-,

(OpM, KOMILIEKCO06Pa30BAHHIO. TaJIOTCHOKOMILIE
2. HaxoxJeHue MesH, cepedpa M 30510Ta B 3eMHOIl Kope. KCBI.
BaxHeiilne NPUPOIHBIE  COEMMHEHHUS.  |IPUHIATIBI Terpaxsnopososno

MPOMBIIUIEHHOTO TOMydYeHHs MeTamioB. I[IpumeHenue
METaJJIOB B CBOOOJHOM COCTOSHUH U B BUJIE CIITIaBOB.

3. Owusnueckme cBoiicTBa Memu, cepebpa ¥ 3050Ta
(TeMmepaTypa IUIaBIEHMS, TBEPIOCTb, IUIOTHOCTh H
MeXaHH4ecKasi MPOYHOCTh). XMMHUECKas AaKTUBHOCTb
mpu  OOBIMHOM WM TIOBBINIGHHOW  TeMIepaTypax.
OtHomeHHe K MeTalaM, HeMeTalllaM, Boje, KUCIO0TaM U
menoyaMm. PacTBopeHue 3070Ta B LAPCKOHl  BOAKE.
Koppo3noHHas ycTOHINBOCTb.

4. Okcunst meau (1, 1), cepedpa (1, 1) u 30mota (1, I11).
IpuHuune! nony4denus. KHciaoTHO-OCHOBHBIE CBOWCTBA.
OTHOIIEHNE K BOZIE, KHCIOTAM U IIEJI0YaM.

5. Tuapokeunsr Memu (1) m 3omora (l1). Croco6sr
MOJYYeHUsT M OCOOEHHOCTH CTpoeHus. KwucnorHo-
OCHOBHBIE cBoiicTBa. OTHOIIEHHE K BOJE, KHCIOTaM H
mrenoyaM. OKCo- M THAPOKCOKYIIPATEI M aypaThl.

6. Comun memu, cepedpa u 3omora (l). OxucnutensHO-
BOCCTaHOBUTEIIbHBIC CBOJICTBa.
JIMCIpONOPIMOHNPOBAaHHE COJNEH MeaW U 30J0Ta.
Tanorenokommiekcsl. DoTtorpaduueckue Mpouecchl Ha
OCHOBE  TaJIOTEHWIOB  cepebpa.  AMMHHO- H
IHaHOKOMILICKCHI.

7. Comu meam (I1). Kpucrammoruaparsl. KomminekcHbie
coeuHenus. ["aJloreno-, Inano- 1 aMMHHOKOMILIEKCHI.

Tasg KHCJIOTa U €€
COJIA.

23
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d-Dnementst Il rpymmsr.
1. O6mas xapakrtepuctuka O-smementoB |l rpymmsl
Crpoenne aToMOB. l3MeHeHHMe IO TpymIIe AaTOMHBIX
panuycoB u HOHHU3aIIUOHHBIX HOTEHIIUANIOB.
BaJleHTHOCTh U CTENEHH OKHCICHHS aTOMOB. XapakTep
XUMHYECKHX CBs3efl B coequHeHHsX. CKIOHHOCTH K
00pa3oBaHHIO  KATHOHHOW W  aHHOHHOH  opm,
KOMILIEKCOOOpa30BaHHUIO.
2. HaxosxzieHue IuHKa, KaAMHS U PTYTH B 3eMHOU KOpe.
Baxueiime npupojHble  coenuHeHus.  [IpuHLMIBL
MIPOMBIIUICHHOTO IIONydYeHHs MeETaioB. I[IpuMeHenue
METaJJIOB B CBOOOTHOM COCTOSIHHH U B BUJIE CIIIIaBOB.
3. dusmnyeckue CBOICTBa LMHKA, KaIMUS U PTYTH
(TemmepaTypa IUIABJICHHs, TBEPAOCTb, IUIOTHOCTh H
MeXaHHYecKass INPOYHOCTh). XHMHUECKas aKTHBHOCThH
npu  OOBIMHOM M IOBBILIEHHOM  TemIeparypax.
OTHOIICHHE K METAJIaM, HEMETaJlIaM, BOJIE, KUCIIOTaM H
menovyaM. AmansraMel. Mepbl HpegoCTOPOKHOCTH TPH
pabote ¢ pTYThIO.
4. Oxkcunpel u ruppokeunsl uunka (1) n kagmus (11).
Oxcuper  pryra (I, 1l). IlpuHDUOEI  HOMyYeHUS.
CrpykrypHble  0cOOeHHOCTH.  KuCIIOTHO-OCHOBHBIE
cBoiictBa. OTHOIIIEHHE K BOJE, KHCJIOTaM M IIEI0YaM.
IIpumenenue okcumoB.
5. KOMIUIEKCHBIE COCMHEHHs LUHKA, KaJMHi U PTYTH
(). U3meHeHWe YCTOMYMBOCTH aMMHHO-, L[HAHO-,
rajoreHOKOMILIEKCOB B psagy  Zn?-Cd?-Hg?.
AyTOKOMIUIEKCOOOpa30BaHWE HA INPUMEPE COCTUHEHUH
KaMusL.

Conu LIMHKA,
KaaMusi ¥ PTYTH
(1) u pryru (1).
CTpyKTypHBIC
0COOCHHOCTH.
Crnioco0b1
TIOJTY4CHHUSL.
I'maponus "
aMMOHOJIH3.
OKHCIIUTEBHO-
BOCCTaHOBHUTEIH
HblE  CBOICTBa
coJielt pTyTH.

13,
C,PK

15

2.8

AN NI
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f-DemeHTHL.

1. O6mas xapakrepuctuka f-anementos. Ilonoxenne B
nepuoandeckoii cucreme. Crpoenue atomoB. VM3meHenue
aTOMHBIX PaHyCOB W HOHH3AIIMOHHBIX ITOTCHIIHAJIOB B
psimax 4f- u 5f-anementoB. BanentHocTh M creneHH
OKHMCJEHMS  aroOMOB.  VI3MeHeHuWe  yCTOHMYMBOCTH
COCIMHEHUH B BBICHICH CTENEHH OKHCIECHHS aTOMOB B
pslax JIaHTAaHOMJIOB W AaKTHHOWAOB. BHYyTpeHH:S
MEPUOANYHOCTh ~ CBOMCTB  3JEMEHTOB.  XapakTep
XHMHYECKHX CBs3eil B coequHeHHsX. CKIOHHOCTH K
00pa3oBaHMIO KAaTHOHHOH ¥ aHHOHHOH QopM H
KOMIUIeKCcOooOpa3oBanuto. CXOJCTBO M pasnuyus B
cBoiictax 4f- u 5f-anemenTos.

2. Haxox/eHne JaHTaHOUAOB U aKTUHOHWJIOB B 3eMHOM
kope. Baxueiimue npupoausie coenuHenus. [IpuHuuns
MPOMBIIUIEHHOTO  MHONMyYeHHs MeTamwioB. Peakiuuy,
JIeXalie B OCHOBE METONOB CHHTE3a TPAaHCYPAaHOBBIX
JNeMeHTOB. [IpuMeHeHHE MeETaIOB B CBOOOJHOM
COCTOSIHHH U B BUJIE CIIIaBOB.

3. Ousnyeckue CBOWCTBA JIAHTAHOWIOB M aKTHHOWIOB
(TemmepaTypa IUIaBJICHHUS, TBEPAOCTh M IUIOTHOCTB).
PannoakTHBHOCTH 5f-nnemenToB. Xumuyeckas
AKTHBHOCTB JIAHTAHOHMJIOB U aKTHHOHIOB IIPH OOBIMHON M
MOBBILICHHON TeMmepaTypax. OTHoOLIeHUE K MeTajiaMm,
HeMeTaJlIaM, BOJe, KHCIIOTaM U IIeI0uaM.

IIpumeHenne
JIAHTAHOHZIOB B
BUJIE CILIABOB C
0cO0BIMH

CBOWCTBaMHU.

13,
C, PK

15

2,8

BWNPE
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4. Oxcumpl u ruppokcuasl 4f- u  Sf-anemenros.
Ipuaimmer  momyderns. CTPyKTypHBIE OCOOEHHOCTH.
VI3MeHeHHEe KHCJIOTHO-OCHOBHBIX M OKHCIIHTEIBHO-
BOCCTAaHOBHUTENBHBIX CBOMCTB OKCUIOB U T'MAPOKCUIOB B
3aBHCHMOCTH OT CTeNICHH OKHCIEHHS M HOPSIKOBOIO
HoMepa sneMeHTa. OTHONIEHWE K HarpeBaHHIO, BOJIE,
KHCIIOTaM H IeJI0YaM.

5. Comu 4f-anementoB. IIpMHUHMIBI  MOJyYeHHMSI.
PactBopumMocTs coneit B Bome. /[IBoitHble  cousn.
Komrutekcubie coenunenus. KapOoHaTHbIE M OKcallaTHbIE
xoMIuiekchl. OcobenHocTH coneit epust. Llepatsl.

6. Comn Sf-amemenroB. Coemunenus ypana (VI):
TaJIOTeHUABI, ypaHaTbl, COCOWHEHHS IHOKCOYpaHa.
Coenunennst  wentynus u  mwiyrorns (VI VII):
HENTYHATHl, IUIYyTOHATBI, COCIMHEHHS OKCOHENTYHHS H
OKCOILTYTOHHS.

IIpumenenune

AKTUHOHUIOB

13,
C,PK

15

2,8

FNAN N

Hro

Tro

54

28

50
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[Ipumeuanue:

- BCe BHIBI y4yeOHOU pabOTBl MOTYT MPOBOIUTHCS AWCTAHIIMOHHO HA OCHOBAHUU JIOKATBHBIX
HOPMAaTHBHBIX aKTOB;

- B LIEJSIX pean3alii WHIUBUIYAIBHOTO MOAX0Aa K O0YyYEHHUIO CTYICHTOB, OCYIIECTBISIOMUX YUCOHBIH
MpoIecC MO0 WHIWBUIYAIBHOW TPACKTOPUU B paMKax HHAMBUAYAJIBHOTO paboyero mjaHa, W3ydeHHue
JAHHOM JUCHUIUIMHBI MOKET OCYIIECTBIISTHCSA 4Yepe3 MHAMBUIYaTbHbIE KOHCYJIbTAIlMU IPENoaaBaTelIs
OYHO, B Yachl KOHCYJbTAIIMA, [0 3JEKTPOHHOM IMOYTE, a Takke ¢ ucmonb3oBanuem Webex, miardopmsr
nucranionHoro ooyuenust Moodle, nuunblii kabuner crynenra Ha caiite COI'Y, mpyrux 3aeMEHTOB
ONOC COr'Y.

6. O6pa3oBaTe/ibHbIE€ TEXHOJIOTHH

Ne/m. Tema Bun KosauvecTB | AKTHBHBIE (DOPMBI HNHTepakTUBHbBIE
3aHATHSA 0 4acoB (opMbI
1 CM. yuebHo- Jlexun 72 [IepcniekTHBHO -
METOUYECKYIO KapTy OTIEPEKAIOIIETO
0o0yJecHMS,
MOJYJIbHAs
TEXHOJIOTHS,
MIPOOIEMHOTO
o0yueHus
2 CwMm. yuebHO- [IpakTuuec | 36 [lepcriekTrBHO - brut-urper,
METOJUYECKYIO KapTy KHe OTIePEKAIOIIETO JIUCKYCCHOHHBIE
oOyueHwus, TEXHOJIOTHUH:
MOJYJIbHAA MO3TOBOM LITYpPM,
TEXHOJIOTHA, KeWC-TeXHOIIOT U,
POOJIEMHOTO TEXHOJIOTHS
o0y4eHus CUTYallMOHHOTO
aHanm3a
3 CM. yueOHO- JlaGoparop | 216 [lepcriekTHBHO - Biut-urper,
METOJANYECKYIO KapTy HBIC OTIEPEKAFOIIETO JICKYCCHOHHBIE
oOydeHwus, TEXHOJIOTHH:
MO/TyJIbHAS MO3TOBOM MITYPM,
TEXHOJIOTHS, KEHC-TEeXHOJIOTHS,
MIPOOJIIEMHOTO TEXHOJIOTHS
oOyueHus CUTYAIIMOHHOTO
aHanmm3a

7. Y4eOHO-MeTOAMYeCKOe oDecreyeHne cCaMOCTOsITeIbHOM padoThl

CamocrosTenbHas padoTa CTYyJCHTOB MPOBOAUTCS B BHUJIE MUCHMEHHBIX JOMAIIHUX 33aJaHUil 1O
MOJITOTOBKE K J1a0OPaTOPHBIM M MPAKTHUECKUM 3aHATHSIM. BOMpPOCHI, BBIHOCHMbIE Ha CAMOCTOSTEILHOE
U3y4YeHHUE, a TaKKe ydeOHas JIMTeparypa ¥ METOIUYECKHIA MaTepuall Mo OpraHu3alid CaMOCTOSTEIbHOM
paboThI CTYICHTOB OTPAXKEHBI B Y 4eOHO-METOIUUECKON KapTe AUCHUILIHHBI « Heopranudeckas XumMus» u
Ha caiite maucraHunmonHoro oOydenus COI'Y http://Ims.nosu.ru//. Matepuansl 1Mo opraHu3anuu
CaMOCTOSTENILHON pabOThl CTYIEHTOB OTPaXEHbl TaKke B Y4eOHO-METOAMYECKOM KOMILIEKCE
JTMCIUILTHHBL.
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[To kaxmoli M3 TeM JUIsi CaMOCTOSITEIILHOTO HM3y4YeHUs, MPUBEIACHHBIX B pabouell mporpamme,
CTyJIGHTaM CJIEIyeT CHayajga IPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATypy M TPH HEOOXOIUMOCTH
COCTaBUTh KPATKUW KOHCIIEKT OCHOBHBIX MOJIOKEHUW, TEPMUHOB, CBEJICHUH, TPEOYIONIUX 3aTIOMUHAHUS U
SIBJISIIOIIMXCS OCHOBOIIOJIAratolIiMHU B 3TOH TeMeE.

[Ipy TOATOTOBKE 3aJaHUi MO  CAMOCTOSITENLHOW  paboTe  CTyAeHTaM  Heo0XO0IuMO
OPHEHTUPOBATHCS HA KOHCIEKTHI JIEKIIUNA, PEKOMEHIYEMYIO JTUTEPATYpy.

Jns pacuumpenus 3HaHUM N0 TUCIUILIMHE PEKOMEHYETCS UCIIOJIb30BaTh MIHTEpHET-peCcypChl:

MPOBOJIUTh TIOMCK B PAa3IMYHBIX CHCTEMax, TaKUX Kak OOIIWe TIOMCKOBBIE CHCTEMBI:
www.yandex.ru, Www.google.ru, a Takke CHElHAIbHBIE ITOMCKOBBIE CHCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

8. OIIeHO‘leIe Cpeacrea AJid TEKYIIEro KOHTPOJA yCIIeBaeMOCTH, pyﬁemnoﬁ arrecranum 1
HpOMC)KyTO‘IHOfI aTrTreCcTalnMm 1Mo uTOramM OoCBOCHus JUCHUIIJIMHBI.

TGKYHII/Iﬁ KOHTPOJIb 3HaHHUH MNpOBOAUTCS IYTEM OLCHKH BBINIOJHCHUS TTHCbMCHHBIX 38.,[[3HPII>1 K
IMPAaKTUUICCKUM U Ha60paTOpHI)IM 3aHATUAM, a TAKKC YCTHBIX OTBCTOB HA NMPAKTUYCCKUX 3aHATHAX.

[Ipumeps! 3a1aHU K IPAKTUYECKUM 3aHATHIM

1 cemecmp. Cemunap 1. Bgedenue 8 xumuro

1. DnexTpoHHBIC KOHQUTYpAIMK AaTOMOB ¥ HOHOB. CTPYKTYpHBIE ()OPMYIIBI BEIECTB MOJIEKYJISIPHOTO CTPOCHHUSL.

1.1. HammucaTh 31eKTpOHHBIE KOH(PUTYPALIUN CIIEAYIOUIIX YaCTHII:
Al, Ca, Ca?*, Sc, Fe?*, Cu?*, Cr, Se.

1.2. Hanucatb cTpyKTypHBIE POPMYIIBI CIIEAYIOINX MOJIEKYIL:
H2S04, CO2, N2, H3POs.

2. OCHOBHBIE MOJIOKECHUS TEOPUH SJECKTPOJUTUUECKON TUCCOLUALIY.

2.1. CocTaBuUTh TOJIHBIC M CTYICHYAThIC YPAaBHEHUS IUCCOIMAIMU CIACAYIOMMX AEKTPoauToB: HxSOsz, HzPOs,
NHs-H20O, CH3sCOOH.

2.2. CocTaBUTh TOJHBIE M KpaTKHE HOHHBIC YpaBHEHHS BO3MOXKHBIX ITOMAPHBIX B3aWMOJICHCTBUII B BOJIHOM
pactBope Mexy cieayromumu BemectBamu: HoSOa, BaCly, Na;COs, HNOs, AgNO:s.

2 cemecmp. Cemunap 1. p-Dnemenmoi

1. IlomoxxeHue p-3JI€MEHTOB B MepuoandecKkoi cucreme. CTpoeHne aTOMOB. M3MeHeHHe aTOMHBIX paJnyCoOB U
WOHW3ALMOHHBIX MOTEHIHAIOB IO MNEepHoAaM W TIpynrnaM. BaleHTHOCTb M CTENEHH OKHUCIIEHHsS aTOMOB p-
3JIEMEHTOB.

1.1. IIpuBeauTe mpuMepbl BTOPUYHON MEPUOUIHOCTH B TPYIIAX P-3JIE€MEHTOB.

1.2. Kak MeHSI0TCSI KUCTIOTHbBIE U OKUCIUTEIbHbBIE CBOWCTBA COEIMHEHUH B PAJaxX P-3JIEMEHTOB CJIEBa HAIPABO U B
rpynmax cBepxy BHU3? Jlalite 0ObsICHEHUSI.

2. O6mas xapakrepuctuka s1emMeHToB VIIIA rpynmel. Ctpoenue atomoB. IIpHumHBI XUMHUYECKON HHEPTHOCTH
reyusl 1 HeoHa.

3.1.B aTome aprona umeercsi CBOOOAHBIN d-OAypOBEHB U €ro MepBas 3HEPrus HOHU3ALWU CPaBHUMA C SHEpruen
WOHHW3AIMH KPUIITOHA B KceHOHA. [loyeMy e B TakoM cilydae aproH He 00pa3yeT BaJCHTHBIX COCMHEHMI?
3.2.Kakue cHibl B3aUMOJICHCTBHSI CYIIECTBYIOT MEXKIY aTOMaMH B KPUCTAJUIMYECKUX CTPYKTYpax OJIaropojHbBIX

ra3oB? Yem oObsICHSIETCSA X TUIOTHEHIIAs yITaKOBKa?
4. XuMy4ecKkne COEIMHEHHs KPHUIITOHA W KCEHOHA, NPUHLIUIBI MX NodydeHus. ['umapoiaus ¢Topuios.
Kucnoponconepsamue coequaenns kceHoHa. Kimarparsr 01aropoIHeIX ra3oB.
4.1. Kak nony4arot ¢propuast kpunrona (I1) u kcenona (11, IV, VI, VIII)? N306pa3ute ux CTpyKTYpHBIE POPMYIIHIL.
4.2. lonumute ypaBHEHHS PEAKIIUM:
XeFg + Ba(OH)2 =, Xe02 + NaOH + 03 =,

BayXeOg + 2HS04(6e38.) =..
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4.3.Vicnionb3ysl TEOPHIO JIOKAIM30BaHHBIX map, onumure ctpoenne XeOF4 n XeO3. Kak B3auMozneicTBYyIOT 3TH

COEAMHEHHS C IIeI0YaMy IPH HU3KUX TeMIieparypax?

4.4, OnummTe CTPOCHHE KJIATPaTOB OJIATOPOMHBIX Ta30B. KakoBa mpupoma cBs3W B 3THX coenuHeHMsx? Kak u
[I0YEMY MEHSETCA YCTOMYUBOCTh COCIUMHEHUH B PsIAY:
Ar-6H»0 — Kr-6H,0 — Xe-6H»0 ?

[Ipumeps! 3a1anuii K 1a00paTOPHBIM 3aHATHSIM

1 cemectp
JIJABOPATOPHAS PABOTA Ne 1
MOJYYEHUE OKCUIOB, KUCJOT, OCHOBAHUI U COJIEN
HEJIb PABOTDBI: skcnepMMeHTaIbHO U3YUUTh PEAKLIUU MOIYUEHUS OKCHIOB, OCHOBAHMM, KMCIIOT U COJIEH.

JIABOPATOPHOE OBOPYJIOBAHUE U ITOCYJA:
Anmnapat Kumnmna.

JlaGopartopuas uenrpudyra.

TurenpHbIC HIMIILBI.

dapdoposas yamnika.

dapdopoBas cTynka ¢ NECTHKOM.

Turens.

Muxkpomnarens.

Merannnyeckas JOXKKa.

[ToxposHbIE cTEKITA.

10. IraTuB c mpodbUpKaMH.

11. ®unprpoBanbHas Oymara.

12. IIuHUET.

13. Crakansl (500 u 100 m).

14. CrexissHHBIC TATOYKH.

15. IIpomsIBajiKa ¢ AUCTHIUIMPOBAHHOM BOJOM.

CoOoNOORWNE

PEAKTUBBI:

Cepa.

docdop (kpacHbIi).

Harpuii.

Maruwuii (JIeHTa HITH CTPYKKa).
Menp (TIacTHHA FIIH IPOBOJIOKA).
Kenezo (OMMIKK WU CTPYKKA).
LuHK (TpaHYyTHPOBAaHHEIN).
Oxcujg Mar"us.

Oxcuj KanbIus.

10. Oxkcup 6apwus.

11. Oxcug meau (I1).

12. Oxcup nuHKa.

13. Oxcux ceunna (I1).

14. Oxcun dpocdopa (V).

15. Oxcun kpemuust (1V).

16. Meum.

17. Oxcux aIrOMUHUS.

18. KapOoHat kajbIms.

19. Anerar HaTpHs.

20. T'mppokcokap6onat meau (I1).
21. Cyneowun xenesa (I1).

22. Cwunukar Hatpus (0,5 M)

23. Cousinas kuciora (2 M).

24. Cepnas kuciora (2 M).

25. AsotHas kuciora (2 M).

26. docdopnas kucnota (2 M).

27. Tunpoxcun Hatpus (2 M u 40 %-Hbrif).

©CoOoNoOR~LNE
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28. Tuapokcua KaiabIus (HACHIIL. ).

29. Cynbedar mequ (11) (0,5 M).

30. Kapbonar natpus (0,5 M).

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

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

33. Hurpat mm anerat ceunama (11) (0,5 M).
34. Xunopua unu cynegat nunka (0,5 M).
35. Cynsodart nukens (11) (0,5 M).

36. Cynbodat kobansta (1) (0,5 M).

37. Cynbodat amomunus (0,5 M).

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

UHAUKATOPDI:
1. JlakmycoBas Oymara.
2. YHuBepcaibHas MHIWKATOpHas Oymara.
3. HeiirpanpHble pacTBOPH JaKMyca, peHoIpTaIenHa, METHIOBOTO OPAHXKEBOTO.

OIIbIT 1. MOJYYEHHUE OKCHUJI0B

1. OxuciieHue MPOCTHIX BelIECTB KUCJIOPOAOM

A. TOHKyI0 MEIHYIO IJIACTUHKY 3a)KaTh TUTeJIbHBIMH INMINAMU (WM MHUHIETOM) M BHECTH B IIaMs ropenxu. Harpets no
[IOYEPHEHMUSL.

Bb. 3axkeub Kycouek MarHWEBOM JICHTHI, JEpKa ee THUreJbHBIMY InuniaMu. OOpa3oBaBIIMICS OBl TOPOLIOK COXPAHHUTH IS
CIEIYIOLIETO OIBITA.

2. OkmnciieHne CJI0KHBIX BellleCTB KUCJI0POI0M

A. 3axedp KYCOYCK IIOJMITWICHA, ACPiKa €ro TUI'CJIbHBIMU HIUIIIIAMH. HOBTOpI/ITL OIIBIT € KYCOYKOM IIOJHUIIPOIHJICHA. HpI/I
COCTAaBJICHUU YPAaBHCHUSA PCAKIIUHN YUCCTh 06p33013aH1/Ie KOIIOTH B IIpoHEecce ropcHUs.

3. Pazjio:keHue CJI0KHBIX BEeIeCTB

A. Tlomyuuts B mpobupke romyooit ocamok ruapokcua meau (IT1) Cu(OH), B3aumonericteuem 1 — 2 mit pactBopa CuSOs ¢ 0,5 — 1 mi
pactBopoM 1menour. OCTOPOXKHO HArpeTh OCaJOK BMECTE C pacTBOPOM. IIpHONM3HUTENBHO TPH KaKOH TeMmmeparype
HAaYMHACTCS pas3iokeHue ocaaka?

b. [lomectuts B mpobupky HemuHoro ruapokcokapbonata wmenu (I1) (CuOH)2COs, 3akpbITh MPOOUPKY MPOOKOH ¢
ra300TBOJIHOM TPYOKOM, KOTOPYIO HYKHO OIyCTHUTh B MPOOUPKY C U3BECTKOBOW BOJON. Harpers mpoOHpKy ¢ CONbIO B IJIAMEHH
ropenku. OTMETHTh U OOBSICHUTH M3MEHEHHUE [IBETA COJIM U M3MEHEHUs B IPOOUPKE C M3BECTKOBOM BOJIOM.

OIIBIT 2. TIOJTYYEHUE OCHOBAHMI

1. B3zaumoaeiicTBue IIEJTO0YHBIX U II€JI0YHO3EMeEJbHBIX METALJIOB ¢ BOAOM

[MuniieToM B3ATh M3 OaHKM KyCOUeK HATpus (pa3MepoM He 0ojiee CIHUYEYHOHN TOJIOBKH), MPOTEPETh €ro
dbwibTpOBaNBHON OyMmaroi s ymaJeHusl KepoCHHa M Opocuth B 00Jblnyio (aphopoByro yaiiky ¢ Bomoil. [locie
OKOHYaHUsI peakiuu J100aBUTh B YalIKy HECKOJIbKO Kamenb (GeHondranenna. [louemy Kycodek HaTpHsi BO BpeMs
peakIuy epeMeIaeTcs no MOBEPXHOCTH BOIbI?

2. BzanmoaeiicTBMe OKCHI0B IIEJOUYHBIX U IIEJ0YHO3EMEJIbHbIX METAJIJIOB C BOAOM

B dapdopoByto gamky noMecTuTh 1 MHKpOIIIIATEIh OKCUA KaIbIN U NPWIMTh 1-2 mir Boasl. Pazmemars
COZEpP)KMMOE CTEKISTHHOM Tmajouko W noGaBurh 2-3 kammm ¢eHondramenHa. [loBTOpUTH ONBIT C paHee
TOJIyYEeHHBIM OKCUIOM Maruus. [louemy mMeHsieTcst okpacka gpeHondraienHa?

3. B3anMoaeiicTBHe PACTBOPHUMBIX COJIeH €O IIeJI09aMu

A. B npoOupky ¢ HeckonbkuMmu KarursiMmu pactBopa Na;COs mo0aBisaTh MO KaruisiM pacTBOP THAPOKCHIA KaJIbIUs
Ca(OH)2 no o6pazoBaHus ocagka. UTo nmpeacTaBisieT cOO0H pacTBOP HaJ OCaIKOM?

B. B npoGupky c pactBopom cyibdara meau (1) CuSO, noGaBuTh H30BITOK pacTBOpa THIAPOKCHIA HATPHSL.
[IpomenaTs aHAJIOTHYHBIC OMBITHI ¢ pacTBopamu coieii xenesa (1) m mapranma (I1). Kakune wsmenenust Hamo
BHECTH B YpaBHEHHUSI PEaKIIUH, €CIIU THAPOKCH HATpus OyneT B HegocTaTke?

28



OIIBIT 3. MMOJIYYEHHME KHUCJIOT
1. B3aumogeiicTBHe POCTHIX BELLECTB ¢ BOIOPOAOM

(Taza!) B3zsare y mabopaHTa TPOOHMpPKY, HAIOIHEHHYIO XJIOPOM H TPOOHMPKY HAMOJIHEHHYIO BomopozoMm. Jlepika
IpOOHPKY C BOIOPOJOM OTBEPCTHUEM BHH3, IPHIOKHUTH €€ K OTBEPCTHIO MPOOUPKHU C XJIOPOM U CMEIIATh COACpIKaIluecs B
HUX Ta3bl, HECKOJIBKO pa3 IepeBepHyB NpoOupku. PazbeMHUB NPOOUPKH, BHECTH UX OTBEPCTHEM B IUIaMs a30BOI TOPENKH.
Toruac ke mocie peakuy HajJWTh B OJHY M3 MPOOMPOK HEMHOTO BOJBI, B30OJITaTh M MCHBITaTh OOPAa30BABIIMHCS PAacTBOP
nakmycoM. [Touemy MeHsiercs uBeT nakmyca?

2. BzanmojeiicTBHe KHCTOTHBIX OKCH/IOB ¢ BO/IOM

(Taea!) B crakan ¢ HeOONBIIMM OOBEMOM BOJBI BHECTH HA JKEIJIE3HOH JIOXKKe Tropsmryro cepy. CTakaH HEIIOTHO
MIPUKPHITh CTEKISTHHOHN TumacTuHKOM. Korma cepa croput, pactBoputh oOpa3oBapmmiics ra3 SOz B BoJe BCTpSXHBaHHUEM
cTakaHa. PacTBOp HCIBITaTh MHAMKATOPOM (METHIOBBIM OpPAHKEBBIM). MOXKHO 1T B Ka4eCTBE MHIMKATOPA HCIIOJIb30BAThH
¢denondrarens?
3. BzaumogeiicTBHe KHCJIOT € COJISIMH
A. Tonoxuts B npodupky HemHOro KpucramioB anerata Harpust CHzCOONa u npru0aBuTh HECKOJIBKO Karesb pa30aBIeHHOM
H>SO.. OnpenenuTs 1Mo 3amaxy, Kakoe BEeIecTBO 00pa3oBaioch.
B. (Tsea!) Tlonoxuth B npoOUPKY HEMHOT'O KPUCTAIIOB XJIOPHA HATPUSI M PUOaBUTh HECKOJIBKO Karleslb KOHLIEHTPUPOBAHHOM
HZSOA.

B. Ha xycouek Mena KalHYyThb YKCYCHOM KHUCJIOTOW. B Kak0¥l M3 IPOBEINCHHBIX PEAKLUHN yKa3aTb BBIIOJIHEHHUE YCIOBHUH
HEOOpaTUMOCTH PEAKIMI HOHHOTO OOMEHa.

OIIbIT 4. MOJTYYEHUE COJIEN
1. B3aumozeiicTBre MeTA/LIOB ¢ HEMETAJUIAMEU
(Tsiea!) Hacpimath B cyXylo NpOOHPKY THIATEIBHO MEpPEMENIaHHYI0 cMech 4 Mac. 4. Cepbl ¢ 7 Mac. 4. IKEJIEe3HBIX
ONUJIOK. YKpPEMUB MPOOUPKY CO CMEChIO BEPTUKAIBHO B INTATHBE, HATPETh THO MPOOUPKU 0 MOSBJICHUS KPACHOTO HaKaJa.
Habnromats nanpHEHININN pa3orpeB Bcei Macchl, BRI3BAHHBIA IK30TCPMHUUYCCKOW peaknuei o0pa3oBaHMs Cylb(huUIa KKee3a
(IT) FeS.

2. BzanmoaeiicTBHe MeTAJIOB ¢ KHCJIOTAMU

I'panyny nuHKa OMyCTHTH B NPOOMPKY C pa30aBICHHON CONITHOM KHCIOTOM. sl yCKOpeHHMs Hadalla peakiuu
IpoOUPKY HATpeTh B IIaMeHHU ropenky. [lodemy BHavane peakiys uIeT O4eHb MEUICHHO?

3. B3aumoeiicTBHe KHCJIOTHBIX H OCHOBHBIX OKCH/IOB

B dapdoposoii crynke TiarensHo nepetepers okcua ceunia(ll) PbO u oxenn kpemuus (1V) SiO,. ITomectuts
CMECh B THIENlb MM TYrOIUIaBKYyI0 MpoOupKy. Harperh Ha CHJIBHOM OTHE Ta30BOM TOPEKH JO IMOJIyYEeHHS CHUIHKaTa
ceunIa PbSiOs.

4. B3aumoaeiicTBHe OCHOBHBIX OKCHIOB C KHCJI0TAMHU

I[Tomectutp B mpoOupky HeMHOro mopomka okcuma wmenu (ll). J[oGaBUTH HECKOJBKO Kamelb
pa30aBIICHHOH COJISTHON WIIM CEPHOM KUCIOTHL. OCTOPOKHO HAarpeTh NPOOHPKY.

5. B3aumoneiicTBie KHCJIOTHBIX OKCHI0B C OCHOBAHMAMU
IIponyctutre aumokcun yriepoma CO; u3 anmapara Kumma B pactBop ruapokcuma kanermus Ca(OH): no
MMOSIBJICHHS, & 3aTeéM HCYE3HOBEHMSI Ocaaka. [loyemy IpW HArpeBaHHW MOJIYYEHHOTO pPacTBOpPa OCaJOK BHOBb

nosIBIIsAeTCSA?

6. BzaumoneiicTBre HEMETALIOB €O IIEeJ0YAMH
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Oxouio 0,1 T mopomika cepsl IOMecTUTh B hapdopoByro Hamky, m00aBUTH 3-4 MJI pa30aBICHHOTO pacTBOpa
IIEJI0YN U TPOKHUIIATUTH. [loydeHHBIH pacTBOp OXJIAIWTh M JOOABHTH pacTBOp arerara cBHHIA. K kKakoMy THIy
peakuuii OTHOCHTCSI B3aMMOJICHCTBHE CEPHI CO MIETOYBI0?

7. BzaumojeiicTBHe KHCJIOT C OCHOBAHUAMU (pPeakiusi HeHTpaIn3amnmnmn)

A. Hayutp B cTakaH HEMHOI'O pacTBOpa IIEJIOYH, IPUOABUB K pacTBopy 2-3 kamiuu (eHondranernna. JJo6aBisTs o
KaIuIsIM pacTBOP KUCJIOTHI (IIOMEIINBasi CTEKISIHHOM MaJIoYKOil) 10 NCUE3HOBEHHUs OKpAacKu MHAMKaTopa. Kak Oyzaer
MEHSTHCS IBET PacTBOPA, €ciii BMecTo (eHOJITaJernHa UCIIOIb30BaTh JIAKMYC?

b. B npoOupke nns neHTpudyrupoBaHus MoJryduTh ocaaok ruapokcuna meau (II). Ocagox oTueHTpudyruposaThb
¢ nomo1ubio neHTpudyru. Jlekantuporats pactBop. JJo6aBUTH pacTBOp 1000 KUCIOTHI 10 PACTBOPEHHUSI OCaIKa.

8. BzanmopeiicTBre KHCJIOT C COSAMHU

A. B dapdopoByro gyamky moMecTUTh HEMHOTO mopomka numeBoid coasl NaHCO3, IpHINTE YKCYCHYIO KHUCIIOTY.
I'me HaxooUT MpUMEHEHUE 3Ta peakmus?
B. K pacTBOpy cunukara HaTpUs JOOABUTH PACTBOP COJSHOM KHUCIIOTHI.

9. BzaumopeiicrBue miejioueii C COJIAMHA

A. K pacrtBopy xJjopuja alroMHHUs A00aBUTH pa30aBIICHHBIH pacTBOp IIEJOYW JI0 BhINAAeHHs ocazaka. [locne
9TOro J00aBUTh KOHLEHTPUPOBAHHBIN PAacTBOpP IIEJIOYM IO PacTBOpeHUs ocanka. Kakwe cBoiicTBa rmapokcuia
AJFOMHMHUS IPOSIBIISIIOTCS B 3TOM peakiuu?

B. (Taca) K pactBOpy Xjopuaa aMMOHHS 100aBHTh HEMHOIO pacTBopa mienouu. OOpaTuTe BHHMaHHE Ha
TIOSIBJICHHE PE3KOTO 3araxa.

10. BzauMonaeiicTBue coJiei C COJIAMH

A. K pacTBopy xsopuna 6apus IpUIATh PacTBOp cyibdara HATPHUs.

Bb. K pactBopy cymnsdara menu (II) mpmimute pacTBOop moamna kamus. IIpum cocTaBieHWHM ypaBHEHHs peakIUu
y4ecTh IPOTEKaHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBFHOTO IIpoIiecca.

B. K pactBopy xJjopuaa aJlOMUHHSA INPWINTH pacTBOp KapboHara HaTpus. I[louemy B Tabmnuile pacTBOPUMOCTH
KapOOHAT AJIIOMUHHUSA OTMEYEH MpodYepkom?

11. BzaumMoneiicTBHE coJiei C MeTaLIaMH

B omny mpobupky c pactBopoM cymbdpata Menu () momoxuTe mpeaBapUTENFHO TMPOTPABICHHYIO IKEIEC3HYIO
IUIACTHHKY, a B IPYT'YI0 IPOOUPKY C pacTBOPOM alleTaTa CBHHLIA — JIBE TPaHYJIbI IIMHKA. [IpOOUPKH OCTaBHUTH CTOSTH B TCUCHHUE
10-15 mun. [Touemy pacTBOp MEAHOTO KyIIOpOCa Helb3s HAJIMBATh B OLIMHKOBaHHbIE Beipa?

3adanue ons noocomosku K 1abopamopnot pabome

1. Kuaccudukaiius OKCHI0B, KHCIOT, OCHOBAHHUN U coJiei (TUCHBMEHHO).
2. Jlnst KaxJ0ro OIbITa HalKCcaTh Ha3BaHUE, MOJIEKYJSIPHOE U COKPAIlEHHOE HOHHOE YPaBHEHHUS peaKlnil 1 OCTaBUTh
MECTO ISl 3aKcH HaOMoieHni. JlaTh OTBET Ha MOCTaBJICHHBIN BOMPOC.
3. Kakue u3 nepevnciaeHHbIX BEIIECTB pearupyoT ¢ ruapokcuaom kamus: Mg(OH),, AL(OH)s, ZnO, Ba(OH),, Fe(OH)3?
HamnucaTs ypaBHEHUs! COOTBETCTBYIOLIUX PEAKIIUIA.
4. Kakue u3 yka3aHHBIX cOoeIMHEHHWI OyayT momapHo B3ammonercTBoBaTh:P20Os, NaOH, ZnO, AgNOs, Na,COs;, KC1,
Cr(OH)s, H2S04? CoctaBuTh ypaBHEHUS PEAKIIHIA.
5. CocTaBUTh ypaBHEHHs PEAKLMl MONYyYCHHUs] BCEMH BO3MOXKHBIMHU CIIOCOOaMU clieayronmx cojiei: cynabdar meau(ll),
HUTpAT HATPUs, KapOOHAT KaJBIIHS.
6. W3menss coornomenus pearmpytomux semiects Ca(OH), u HsPOs Hanmcate ypaBHEHMs peakuMid HOJTY4EeHHS
KHCIIBIX, OCHOBHO M cpenHelt coneil. OcymecTBUTh MPEBPALICHUSI MEXKAY ITHMH COJIIMHU: a) KHCJIAs CONb ¢ CpemHsst
COJIb, 0) OCHOBHAS COJIb ¢ CPEIHSS COJb, B) KUCTAs COMb ¢ KUCHAs COJb.
7. CocTaBUTh YpaBHEHHS PEaKIUi, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTD CIIEIYIOIINAE MPEBPAIICHHS:
a) Fe(OH)3;—Fe;03—Fe—FeCl;—Fe(NO3)s;
6) P—>P205—>H3PO4—>Cas(PO4)2—>C&3(PO4)2—>C3.(H2PO4)2;
B) Cu(OH)2—CuO—Cu—CuS0O4—Cu(NO3)>.
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3ananus 11 pyoesKHbIX KOHTPOJILHBIX padoT (1eMoBepcus), 1 cemecTp

Tecr 1
Ne Tema Yucao Bonpocos Ilena Bompoca Cymma GaoB
1 Krnaccst 4 1 4
1-32
2 Tunponus 2 1 2
33-45
3 OBP 2 1 2
46-60
4 3agaun 2 2 4
61-70
5 CrpoeHue atoma 6 1 6
71-108
6 DHepreTuka u 2 2 4
CKOpPOCTb
109-130
7 OHepreTuka 1 3 3
3aJaun
131-159

O6m1ast cymMmma 0asioB paBHa 25
IIpumeps! BOIIpocoB

VYKaKUTe peakiuy, KOTOPbIE MOT'YT OBITh IIPAKTUYECKH OCYIECTBUMBI

Counb cocraBa Fe(OH);NO; umeer Ha3panue

PacTBOp KaKol cony UMEIOT KUCITYIO peakiuro cpensl (pH<7)?

Cymma ko3 dunueHToB B ypaBHeHuu peakinuu KoSO3 + KMnO4 + KOH — K,SO4 + Ko:MnO4 + H2O pasha

ITpn HOpMaBHBIX YCIOBUSX 1 T BOZOpOJa 3aHUMAET 00beM

B 15 ma Boxsl pactBopuiu 5 r conu. [loyunnu pacTBop ¢ MaccoBoil oyei

VkaxuTe cyMMy KBaHTOBBIX unces (N + |) mis 4d-smexrpona

CKOJIBKO BaJICHTHBIX opOuTasieii B atome Gpropa

VYkaxure, B KAKOM HallPaBICHUN CMECTUTCS PaBHOBecHe NpH moHmKeHHH Temrrepatypsl CaCOj3qy <> CaOgy + COzy, AH >0
[Tpn KOMHATHO# TeMIiepaType ¢ HanOOoJIbIIEH CKOPOCTHIO MPOTEKAET PEAKIHS MEKTY

Paccunraiite crangapTHyro sHepruro ['n66ca (xk/x) peakuuu Fe;,03 + Hy — Fe + H,O mpu 298 K; AH®, k/[x/MoJb: Fe;Os
-824, H,0-242; Se, ix/(monb-K): Fe,0387, Hy 131, Fe 27, H,O 189.

PaccraBbre KO3 UIIMEHTHI B cCXeMaxX peakluii ¥ pacCUMTaiiTe KOHCTAHTY PAaBHOBECHS PeakMu Sgmy + Hary <> HaS(r, eciu
PaBHOBECHBIE KOHIICHTPAIUHU Ta3000pa3HbIX BemecTB paBHBI 0,01 Moib/1

Tecr 2
Ne Tema Uucno Bompocos Ilena Bompoca CymmMa GasutoB
1 CrpoeHue HeOpraHUIEeCKUX 2 1 2
coequaeHuil. YacTs |
1-15
2 CrpoeHre HeoOpraHM4eCKUuX 2 2 4
coequHeHU. YacTp 2
16-28
3 KomruiekcHble coeinHeHus 4 1 4
29-50
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4 KonrenTpamus pactBopa 1 3 3
51-76
5 Pacuersr pH, pOH, crenenn 2 3 6
nucconuanuu u I1P
78-99
6 Tunponus comneit 1 2 2
100-122
7 OKHCINTENLHO- 2 1 2
BOCCTAHOBUTEIILHBIC PEAKITHH.
Yacts 1
123-140
8 OKHUCIIUTENBHO- 1 2 2
BOCCTaHOBHTEJIbHBIC PEAKIIHH.
Yacts 2
141-151

O6mias cymma 6amioB pasHa 25. Bpemst — 30 muH

[Ipumepsl 3ananuit

B monekyne HzPOs uncio curma-cBsi3eit paBHO

B monexysne N2 kpaTHOCTB CBSI3H paBHA

Sp-ruOpuau3anys HabIJaeTCs B COCAUHEHUSX, HIMEIOIINX CTPOCHHUE
Opna aBoiinas C=0O cBsA3b UMEETCS B MOJIEKYJIaX

sp*d®-rubpumsanus HaGIIOJAETCS B COEIMHEHUAX, HMEIOLINX CTPOCHHE

Cpenu cienyromux COeTMHEHUA THaMarHUTHBIME SBIISTFOTCS

B xomminekcaom coequnenun [ZN(NHs)s(H20)](OH), 3apsia BHyTpeHHE#H chephl 1 KOMITIIEKCO0Opa30BaTes PaBHbI

Jlurann, obpasyromuii caMple IPOYHBIE KOMIUIEKCHBIE COCTUHEHUS

KBanpaTHbie KOMILIEKCHI 00pa3yloT KaTHOHBI

MomnsipHast koHueHTpauus 10 %-Horo pacTBopa cepHOM KucaoTsl (p=1,1 r/Mi) paBHa, MOJIB/JIT

[Ipu no6asnenuu 50 mi 0,5 M pactsopa HCI x 250 mut 0,2 M pactBopa NaOH nonmydaercs pactBop ¢ pH
[Monb3ysich Tabmuneit [P, ykaxuTe, B KAKOM Cllydae BBINAIET 0caa0K pu cmetuBanuu 10° M pacTtBopoB
PacTBopbI KakuXx colieil UMEIOT KUCITYIO peakiuto cpensl (pH<7)?

VYka3arpb BEIIECTBO, KOTOPOE SBJSETCS CUIBHBIM OKHCIUTEIIEM:

[Ipu xomMHaTHOI TemmepaType HanboJiee CHIIbHAsI KOPPO3Us HaOII0JaeTCs B

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

IK3aMeHALMOHHLIE OMJIeThI

DK3aMeH 10 HeoOpraHMYecKor XUMHU B 1 1 2 cemecTpax MPOBOJUTCS B YCTHOM (opMme.
CrpykTypa 3x3aMeHaIionHoro 6miera B 1 cemectpe:
1. Teopernueckuii Borpoc 1o oodmel xumuu (20 6awios).
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2. Teopetmueckwnii Borpoc mo obrmieit xumun (20 6amioBs).
3. [IpakTHueckoe 3amanue: yrnpaxHeHue, pacdetras 3agada (10 6amios).

CTpyKTypa 3K3aMEHAIIHIOHHOTO OMieTa B 2 ceMecTpe:

1. TeopeTnueckuii BOIIPOC IO XUMHUH AIeMeHTOB (20 6aioB).

2. Teopetrueckuii BOIIPOC IO XUMHHU 3JIeMEHTOB (20 OaJIIoB).

3. IlpakTHueckoe 3a1aHue: ynpaxxHeHue, pacuetHas 3agaya (10 6amios).

[Tpumepsr 6uneToB

BUJIET Ne 1

1. Ilonarne TepMomMHAMHUYECKON cucTeMbl. OTKpBITas, 3aKphITas W W30JUPOBAHHAS CHCTEMBI. PaBHOBECHas U
HEPABHOBECHAs] CHCTEMBI.

2. Wcropust pa3BUTHS MPEACTABICHUI O CTPOSHHM aToMa: IlaHeTapHas Mojenb Pesepdopaa, mocrynarsl bopa.
[Ipenmocbulky co3iaHusl KBAaHTOBOM Teopuu: ypaBHeHHUs [Inanka u DiHIITEIiHA, BoJdHOBOE ypaBHeHHe Jle bpoitna
Y IPUHITUN HeonpeeneHHoCTH | eiizenbepra.

3. I'mnponus coneil. Kakue u3 cnenyroomux conei noasepraioTcsa ruaponausy:? HamnrcaTs HOHHBIE O MOJIEKYJISIpHBIE
ypaBHEHUS.

BWJIET Ne 2

1. AtomHoe saapo. Macca u 3apsa NMPOTOHA W HEWTpoHa. SnepHble cuibl, uX mpupoja. IIpumepsl saepHBIX
peaknuii: o- pactas, B— pacmaz, B -pacna, AeneHne TSHKEIbIX sep.

2. lucconmanus KUCIOT, OCHOBAHUHN U coJiel B BOJHBIX pacTBopax. I[IoHATHE KUCIOTHI 1 OCHOBaHUS.

3. OKHCIHMTENBHO-BOCCTAHOBUTENBHBIE CHUCTEMBL. [300paskeHHE OKUCINTEIbHO-BOCCTAHOBUTENBHBIX CHCTEM
MeToA0M mnonypeakiuid. CocTaBUTh YpaBHEHHUE CICAYIONMEH PeakIuu: —>

BUJIET Ne 3

1. 'maponus cozeit. Koncranra ruaponusa u crenedb ruaponnsa. GakTopbl, BAUSIONIME HA KOHCTAaHTY U CTETIEHb
ruJposin3a. Y clloBUs NOJABICHUS THPOJIN3a.

2. 3akon ['ecca. Kpyrosoii mpouecc bopna-I'abepa u sHTanbnuiiHasg guarpaMma XUMHYECKHX IPOLIECCOB.
Omnpenenenue TEmIoBOTo dpPeKTa XMMUIECKOW Peakluy M0 CTaHAPTHBIM SHTAIBINSAM 00pa30BaHUs BEIIECTB U
CTaHJIAPTHBIM SHTAJBITUSAM CTOPAHUS BEILIECTB.

3. Teopust OTTaJKWBaHMs JOKAIN30BAHHBIX JJIEKTPOHHBIX Map. OnpeaenuTh NPOCTPAHCTBEHHYIO CTPYKTYpPY
CIEIYIOLIHMX YacTHIL: '

BWJIET Ne¢ 4

1. ®dusnveckue CBOWCTBA OJAropoJHBIX Ta3oB. XapaKTep MEKMOJCKYISIPHOTO B3auMOJCHCTBUs. V3meHeHHe
TEMIIEpATyp KUIEHUs U muaBieHud B psaxy He-Rn. XuMudeckue coequHeHNsT KpUNITOHA U KCEHOHA, TIPUHIUIBI UX
nonyuenus. [unpomns dropunos. Kucnoponcoaepkamue coeinHeHHss KceHoHa. KiarpaTtHele coeaMHEHHS
0J1IarOpOHBIX T'a30B.
2. O6mas xapakrepuctuka f-anementos. [lonoxenue B nepuonuueckoii cucreme. CtpoeHue atomoB. V3meHeHne
aTOMHBIX PaJNYCOB M MOHM3AI[MOHHBIX NOTEHIMaNoB B psnax 4f- m Sf-anmemenToB. BaneHTHOCTH M creneHu
OKHUCJIEHUSI aTOMOB. 3MeHEHHE yCTOWYMBOCTU COEAUMHEHUN B BBICIIECH CTENEHU OKHUCIIEHHMSI aTOMOB B psJax
JJAHTAaHOU/I0B M aKTMHOM10B. BHYTpEHH: IEpHOINYHOCT CBOMCTB 3JIEMEHTOB.
3. Mcnons3yst METO OTypeaKIil, COCTAaBUTh YPaBHEHNE PEAKIINN:

Kl + KMnO4 + H.SO; —
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BWJIET Ne 5

1. IomoxxeHue p-37EMEHTOB B mepuoauveckorn cucreme. CTpoeHHe aToMOB. VI3MEHEHHE aTOMHBIX PajlyCOB U
MOHM3AIMOHHBIX TIOTEHIMAJIOB 0 IEpHOAaM M TrpynmnaM. BalleHTHOCTh W CTCICHM OKHUCIICHUS aTOMOB -
31€MEHTOB. 3MEHEHHE YCTOMYMBOCTH COCIMHEHHWU B BBICHICH CTEIEHM OKHUCICHHA IO IpynnaMm. Xapakrep
XUMHUYCCKUX CBsized B coeiuHeHUsX. CKIOHHOCTh K O0pa30BaHUIO KATHOHHBIX M aHUOHHBIX (QOpM,
KOMILJIEKCOOOPa30BaHHIO.

2. Oxcuppl 1 ruapokcunsl uHKa (1) n xagmus (11). Oxcunst pryta (1, 11). Ipuaume: nomydenus. CTpyKTypHBIE
ocobennocTr. KuciaoTHo-ocHOBHBIE cBoiicTBa. OTHOIIIEHHE K BOJIE, KHCJIOTaM | 1Ieio4aM. [IpuMeHeHne OKCUIIOB.
3. HamwmcaTh MOHHBIC U MOJICKYJISIPHBIC YPAaBHEHUS MOCTAIMHHOTO THIPOJIM3a HUTPATA IIMHKA.

BUJIET N¢ 6

1. Bomopoa. ®u3nueckue 1 XUMUYECKUE CBOICTBA BOLOpoaa. Bornoposa kak BOCCTaHOBUTEND B MOJIEKYJIIPHOM
¢dopMe 1 B aTOMapHOM COCTOSTHUH. B3anmopelcTBre BOJOPOAA C METAJUIaMU M HeMeTaJulaMu. | uapuabl: HOHHBIE,
KOBaJICHTHBIC. IOJIMMEPHBIE U HecTexuoMeTpuieckue. @opMbl HaxoxAeHUs Bogopoa B mpupoae. CocoObl
MoJTy4eHus cBOOOHOTO Botopoaa. [lpumenenue.

2. ®dusuveckue CBOWCTBa I[WHKA, KaaMUS W PTYTH (TemmepaTrypa IUIaBICHUS, TBEPAOCTh, IUIOTHOCTh U
MeXaHWYecKasl MPOYHOCTh). XUMHUYECKasi aKTUBHOCTD P OOBIYHOM U MOBBIIIEHHON TemnepaTypax. OTHOIIEHHE K
MeTallylaM, HeMeTaJjulaM, BOJe, KHCJIOTaM W ImenodaM. Amanbsrambl. Mepbl MpemroCcTOpPOKHOCTH TpH padoTe ¢
PTYTHIO.

3. Mcnonb3ys MeTo/] BaJICHTHBIX CBSI3eH, OMUIINTE CTPOCHUE MOJIEKYJIbI okcua azota (IV).

Kpurtepun ¢opmMupoBaHusi OleHKH OTBeTa CTYJAEHTA Ha IK3aMeHe

Xapaxmepucmuka omeema oannwl

JlaH T1ONHBIM, pa3BEpHYTBHIM OTBET HA IIOCTABJIECHHBIA BOIPOC,
[IOKa3aHa COBOKYIHOCTb OCO3HaHHbIX 3HaHUH 00 0O0BEKTe,
MPOSABIISAIONIASACA B CBOOOJHOM OIEPUPOBAHUM MOHATUSMHU, YMEHUU
BBIICJIUTh CYIIECTBEHHBIE W HECYLIECTBEHHBIE €r0 IPU3HAKH,
MIPUYNHHO-CJICICTBEHHBIE CBSI3U. 3HaHUe 00 00BeKTe 46-50
J€MOHCTpHpYETCs Ha ()OHE MOHUMAHUS €ro B CUCTEME JaHHOW HayKH
U MEXIUCIUIUIMHAPHBIX cBA3eil. OTBET popMynupyeTcss B TEpMUHAX
HayK{, W3JI0’KE€H JINTEPAaTypHBIM SA3BIKOM, JIOTUYEH, JOKa3aTelIeH,
JEMOHCTPHUPYET ABTOPCKYIO MO3UIUIO CTY/ICHTA.

JlaH TMONHBINM, pPa3sBEpHYTBHIM OTBET HA IIOCTaBJICHHBIM BOIPOC,
[IOKa3aHa COBOKYNHOCTb OCO3HAHHBIX 3HaHUH 00 OOBEKTe,
JIOKa3aTeJIbHO PACKPBITBI OCHOBHBIE IIOJIOXKEHHUSI TEMBI; B OTBETE

MIPOCIICIKUBACTCS YeTKast CTPYKTYpa, JIOTUYecKast
MOCIE0BATEIbHOCTh, OTPaXKAIOL[as CYIIHOCTh  PacKpbIBa€MBIX
TIOHSTUHN, TEOPUI, ABJICHHI. 3HaHUE 00 OOBEKTE IEMOHCTPUPYETCS Ha 41-45

¢boHe TOHUMaHMA €ro B  CHUCTeME€ JIaHHOW HaykKu H
MEXIUCUUIUIMHAPHBIX cBsizeld. OTBET H3JI0KEH JHUTEepaTypHbIM
S3BIKOM B TEPMHMHAX Haykd. MoryT OBbITb JOMYIIEHbI HEIOYeTHl B
ONpEJIETICHUN TOHATHHI, UCIPABICHHBIE CTYJIEHTOM CaMOCTOSATEIBHO
B IIPOLIECCE OTBETA.

JlaH T1OJHBINM, pa3sBEpHYTBIM OTBET HA IIOCTABJICHHBIA BOIPOC,
II0KAa3aHO YMEHHE BBIJCINTh CYHNIECTBEHHBIE M HECYIIECCTBEHHBIE
NIPU3HAK{,  I[PUYMHHO-CIEACTBEHHblE  CBsi3U.  OTBET  YETKO
CTPYKTYPUPOBaH, JOTHYEH, W3JIOKEH B TepMUHax Haykh. OpHako
JIOMYIIEHbI He3HAUUTENbHbIE OMIMOKH MM HEJA0YEThl, HCIIPaBICHHbIE
CTYIEHTOM C IIOMOIIBIO «HABOAAIIMX)» BOIPOCOB MPEMOJAaBATEIIS.

36-40
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JlaH momHBINA, HO HEIOCTaTOYHO MOCJICAOBATEILHBIM OTBET Ha
IIOCTABJIEHHBIM BOINPOC, HO NPU 3TOM IOKa3aHO YMEHHUE BBIIEIINTH
CYLICCTBCHHBIE W HECYUICCTBCHHbIC IPU3HAKK W IPUYUHHO-
CIIeACTBEHHBbIE CBsI3U. OTBET JIOTUUYEH U U3JI0KEH B TEPMUHAX HAYKU. 31-35
Moryt ObITh AonyuieHbl 1—2 OmMOKHM B ONpPEAEICHHH OCHOBHBIX
MOHSTHH, KOTOpBIE CTYIEHT 3aTpyaHAETCS UCIIPABUTH
CaMOCTOSITEJILHO.

JlaH HenoCTaTO4YHO IOJHBIM M HEIOCTATOYHO PA3BEPHYTBIA OTBET.
Jlornka M MOCIENOBATEIbHOCTh M3JI0XKCHUS HMEIOT HapyLICHHUS.
JlonymieHbl OmMMOKM B PACKPBITHM IOHATUH, YHOTPeOJICHUH
TepMuHOB. CTYyAEHT He CIOCOOEH CaMOCTOSATENbHO BBIIEINUTh
CYLUICCTBEHHBIE U HECYUIECTBEHHbIE NPU3HAKU U IPUYUHHO- 26-30
ciencTBeHHble  CBsi3U. CTyAEHT  MOXKET  KOHKPETH3UPOBATh
0000IIeHHBIE 3HAHUS, JOKa3aB Ha TMpUMEpPax HX OCHOBHBIC
IIOJIOKEHH  TOJBKO C IIOMOILIBIO  Ipernojasarensd. PedeBoe
oopmienne TpedyeT nonpaBoK, KOPPEKIHH.

JlaH HENOJIHBIA OTBET, JIOTMKA W IIOCJIEJOBATEIbHOCTD H3JI0KECHUS
UMEIOT CYILECTBEHHbIE HapyleHus. JlonyieHsl rpy0oble OMMOKY IpU
OIIPEEIICHUH CYIIIHOCTH PaCKpbIBAEMbIX IIOHATUMN, TEOPUM, SIBICHUM,
BCJIE/ICTBUE HEMOHUMAHUS CTYJEHTOM UX CYLIECTBEHHBIX U
HECYIIECTBEHHBIX IIPU3HAKOB M CBs3ed. B 0TBeTE OTCYTCTBYIOT
BBIBOJIbI. YMEHHE PACKPBITh KOHKPETHBIE MPOSBIICHUS 00O0OIIEHHBIX
3HaHUIl He noka3aHo. PeudeBoe odopmieHue TpeOyeT NONPaBOK,
KOPPEKIHH.

JlaH HENoNHBI OTBET, NPEACTABISIIOIIMA COOOH pPa3pO3HEHHBIE
3HaHUS [0 TEeME BONpOca C CYIIECTBEHHBIMM OLIMOKaMu B
onpezaeneHusx. lIpucyrcTByroT (parMeHTapHOCTb, HEJIOTMYHOCTh
n3noxeHus. CTyIeHT He OCO3HAET CBSI3b JAHHOIO IOHATHUS, TEOPUH,
SIBJIGHUS C IPYTUMU O0BEKTaMU IUCHUIUIMHBI. OTCYTCTBYIOT BBIBOJIBI, 1-20
KOHKpEeTH3alus U J0Ka3aTeJIbHOCTh U3JI0KeHUs. Peub HerpaMoTHas.
JloroyHUTENbHBIE W YTOYHSIOUIME BOMPOCHI IpernojaBaTelis He
IPUBOJAT K KOPPEKLUMM OTBETa CTyJEHTa HE TOJIbKO Ha
MTOCTABJIEHHBIM BONPOC, HO M HA JPYTH€e BONPOCH! AUCIHUILIIUHBL.

He nosyuens! 0TBETHI 0 6a30BBIM BONPOCAM JAUCHHUIUINHBL. 0

21-25

PesynbpTHpyromas sK3aMeHallMOHHAas OLIEHKa ONpeessieTcss B cooTBeTCTBUH ¢ [lonoxeHnem
COTI'Y o 6annbHO-pEUTUHTOBOM cCHCTEME OLIEHKH 3HAaHUM CTYJIEHTOB.

Kypcosas padora

KypcoBas pabota — 3T0 caMOCTOSTENIbHOE 3aKOHYEHHOE HAyYHOE MCCIIeIOBaHNe 00y4aronierocs,
B KOTOPOM  COJAEpPXKATCA PE3yJbTaThl JIKCIEPUMEHTAIBbHON W/WIM  TEOPETHYECKOW  HAy4HO-
uccienoBarensCckoir  pabotel. KypcoBas paboTa mgomkHA JEMOHCTPHPOBATH BBICOKUH  YPOBEHB
MpOPECCHOHAIBPHOW ~ APYIAUIIMKA  CTYJAEHTa, €ro METOJWYECKYIH0  TOJTOTOBIEHHOCTh, YMEHHUE
CaMOCTOSITENTFHO BECTU HAYYHBIN MOUCK U OOPMIISTH €r0 pe3yNbTaThl B 3aKOHUYCHHYIO HAYYHYIO paboTy.

Tembl KypcOBBIX paboT pa3pabaThIBalOTCA © yTBepkaatoTcs Kadeapou. OOydaroremycs
MIPEIOCTABIIICTCS MPABO BBHIOPATh THOOYI0 TeMy W3 YKa3aHHOW TeMaTHKH. TeMmaThka KypCOBBIX paboT
€XerogHo 0OHOBIsIETCS. TeMbl TEKyYIero yaeOHoro roja:

1. ITopomkoBast METaJLTYpIrHsl.
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. Ucropus pa3BUTHS NIPEACTABICHUN O CTPOCHUH aTOMA.

. [TonynpoBOAHMKHN B COBPEMEHHOM TEXHUKE.

. XUMHUS CTPOUTENBHBIX MaTEPUAJIOB.

. Annotponus u nouMopdusm.

. XuMUs B3pbIBUATHIX HEOPTAHUYECKUX BEILIECTB.

. Moromue cpeacTsa, mpuMeHsieMbIe B OBITY.

. IlonmyueHue 11e109YHO3EMENIBHBIX METAIJIOB U3 PUPOIHBIX COSIUHEHUH.
9. XUMHs KOCMETUYECKUX CPENICTB.

10. Xumust HEBOJHBIX PACTBOPOB.

11. Ucropus hopmupoBaHus BaXKHEUIITNX MOHITUIA XUMHH: BaJIECHTHOCTb, CTETIEHb OKUCIICHHUS.
12. Vicropust pa3BUTHS IIPEICTABICHUN O XUMHUYECKON CBS3H.

13. DneMeHThI MUTaHusI MOOMIIBHBIX 3JIEKTPOHHBIX YCTPOMCTB.

14. MeTtonbl OPEeCHEHUSI BOJIBI.

15. ITomy4yenue u cBoiicTa 3semMeHToB Ne 106-118.

0 IO\ W B~ WD

TekcThl KypcoBBIX ~ pabOT IMPOBEPSIOTCS HA 00BEM 3aMMCTBOBAHUS HAYYHBIM PYKOBOJHUTENIEM B
cucreme «Anturuiaruat» COI'Y. CnpaBka o pe3ysbTraTax IpOBEpPKH TEKCTOBOIO JOKYMEHTA Ha HaJIu4due
3aMMCTBOBAHU, MOINMCAHHAsT HAYYHBIM PYKOBOIMTEIIEM KypCOBOW PaOOTHI, MPUKIAbIBAECTCS K padoTe.
K 3ammre gonyckatorcst paboTsl, conepkamue He MmeHee 40 % OpUTHHAIBHOTO TEKCTA.

CTpykTypa KypcoBoii padoTsbl

[IpumepHas cTpyKTypa paboThl:

TUTYJIBHBIH JIHCT;

OTJIaBJICHHE;

BBE/ICHHE;

OCHOBHAas 4acTh (KaK MpPaBUJIO, OCHOBHAs 4YacTb Pa0OTBI COCTOMT W3 JIMTEPATypHOro 0030pa,
BKJIIOUaroiero 2-3 naparpada, 1 3KCriepuMeHTaJIbHOM YacTH);

3aKIIIOYCHHE;

BBIBO/IbI;

CIIHCOK MCTOYHUKOB H JIUTEPATYPHI;

NPUITOKEHUS.

TpeGoBanusi K cofepkaHUI0O U OPOPMIIEHHUIO KypcOBOM paboThl m3noxkeHol B "[lonoxxeHun o
KypcoBo# pabote", pazpaboTaHHOM Kadeapoii o01eil 1 HeOpraHu4ecKoi XMMHH.

Kputepun onenkn KypcoBoii padoTsl

«OTJINYHO» BBICTABIISIETCS CTY/IEHTY, €CIIH:

PaGora BbIMONHEHA B COOTBETCTBUH C IIENICBOM YCTAHOBKOHW, OTBEYAET IPEIBSIBISIEMbIM
TpeGoBaHuUAM U opopmiieHa B cooTBeTcTBUH ¢ "[lonoxkeHnem o KypcoBoii padote";

BBICTYIUICHHE CTYJEHTa Ha 3allUTe CTPYKTYpPUPOBAHO, pPACKPHITHI MPUYMHBI BBIOOpa W
aKTyaJbHOCTb TEMBbI, LIeJIb U 3a/1a4l paboThl, IPEeIMET, 00BEKT, COOIOCHbI XPOHOIOTHYECKHE PAMKH
WCCIIE/IOBAHMSL, JIOTHKA BBIBEJICHHSI K&KIOT0 HanOOJIee 3HaYMOT0 BBIBOJIA

B 3aKJIIOYMTENIBHOM YacTW JOKJaJa CTyIeHTa MOKa3aHbl MEepPCHEeKTHBBI M 33aJaud JajbHEUIIEero
WCCIIC/IOBAHMSI JaHHOW TEMBI, OCBEIIECHBI BOIMPOCHl JAIBHEHIIEr0 TNPUMEHEHUS W BHEAPCHHS
pe3yIbTaTOB UCCIIEOBAHUS B MIPAKTHKY;

JUTATENTEHOCTh BBICTYIUICHUSI COOTBETCTBYET PETIIAMEHTY;

OTBETHl Ha BOINPOCHl YJIEHOB Kadeapbl JOrMYHBI, PACKPBIBAIOT CYIIHOCTH BOIPOCa,
MOJIKPETUISIOTCS,  TTOJIOKSHUSIMA MOHOTPaUIeCKAX HCTOYHUKOB M HOPMAaTHBHO-TIPABOBBIX aKTOB,
BBIBOJAMH M pacyeTaMH, IIOKa3bIBAIOT CAMOCTOATENBHOCTh M TIYOMHY H3Y4eHHUs MpoOJIeMbl
CTY/ICHTOM;

MH(pOPMAaIMOHHbBIE TEXHOJIIOTUH MIMPOKO MPUMEHSIOTCS CTYJICHTOM KakK B caMoi padoTe, TaKk U BO
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BpeMs1 BBICTYIUICHUS.

«XO0po1I0» BBICTABIIACTCS CTYIEHTY, €CIIH:

Pabora BbIMONHEHA B COOTBETCTBUMU C IIEJICBOM YCTAaHOBKOHM, OTBEYAET MPEIBSIBISIEMbIM
TpeOOBaHUAM U 0OpPMIIEHA B COOTBETCTBUU C TPEOOBAHUAMMU, IIPEIBSBIAEMBIMU K HEH;

BBICTYIUIEHME Ha 3allUTe KypcOBOW pabOThl CTPYKTYpHUPOBAHO, [OIIYCKAIOTCS OJHA-/BE
HETOYHOCTH IIPU PACKPBITHH IIPUUUH BHIOOpA M aKTyallbHOCTH TEMBI, 1IeJIeH U 3a7a4y paboThl, IpeMeTa,
00BEKTa M MPH COONIOICHUH XPOHOJIOTHYECKUX PAMOK HMCCIEIOBAHUs, JOIYCKACTCs MOTPEIIHOCTh B
JIOTMKE BBIBEJCHMsI OJHOIO M3 Haubojee 3HAUYUMMBIX BBIBOJOB, KOTOpas YCTpaHSETCd B XOJe
JOTIOJIHUTEIBHBIX YTOYHSIOIIUXCS BOIIPOCOB;

B 3aKJIIOYUTEIIBHOM 4acTU JOKJIala CTyAEHTa HEJOCTaTOYHO OTPAXKCHBI IEPCIECKTUBBI U 334U
JNAIbHEHIIETO HCCIECIOBAHUS JaHHOM TEMBbI, BOIPOCHl JaJbHEHIIErOo IPUMEHEHHUS M BHEAPEHUS
PE3YJIBTaTOB MCCIENOBAHUSA B IIPAKTHUKY;

JUIMTEJIBHOCTD BBICTYIUICHHSI CTYAEHTa COOTBETCTBYET PEIVIAMEHTY;

B OTBETAX CTYJIEHTA Ha BONPOCHI YWICHOB Kadeapbl JOMYIIEHO HAPYILIEHNUE JIOTUKHU, HO, B LIEJIOM,
packpbITa CyLUIHOCTb BOIPOCA, TE3UCHI BBICTYNAIOLIErO MOAKPEIUISIOTCS ITOJIOKEHUIMU HOPMAaTUBHO-
IIPaBOBBIX AKTOB, BBIBOJAAMU M PacyeTaMH, IIOKa3bIBAIOT CAMOCTOATENBHOCTh U INIyOUHY H3y4YeHHs
pOOIEMBI CTYIEHTOM;

MH(OpPMAaLMOHHbIE TEXHOJIOTUU IPUMEHSIOTCS CTYACHTOM OTPaHUYEHHO KaK B caMOi paboTe, Tak
Y BO BPEMS BBICTYIUICHHUS.

«Y10BJICTBOPHUTEJIBHO» BBICTABIISETCS CTYACHTY, €CIH:

KypcoBast pabota BbIIIOJIHEHA B COOTBETCTBMU C IIEJIEBOM YCTaHOBKOW, HO HE B IOJHOW Mepe
OTBEYAET MPEAbABIIEMbIM TPEOOBAHUAM, B TOM YHCIIE 110 O()OPMIICHUIO;

BBICTYIJICHHE CTYACHTA Ha 3amuTe paboThl CTPYKTYPHPOBAHO, TOMYCKAIOTCS HETOYHOCTH IPH
PacKpBITUU NIPUYUH BbIOOpA U aKTyaJIbHOCTH TEMBbI, 1iefiell U 3a/1au paboThl, IpeaMeTa, 00beKTa U MpH
COOJIIOIGHNM XPOHOJIOTHUECKUX PAMOK HCCIEJOBAaHMS JOINYIeHa Irpy0as MOrpemHOCTh B JIOTHKE
BBIBEJICHHs OJIHOTO U3 HauboJiee 3HAUUMBIX BBIBOJIOB, KOTOPas, MPU YKa3aHUU HA Hee, YCTPaHsETCs ¢
TPYAOM;

B 3aKJIIOYUTEJIBHOM 4acTU JIOKJIaJa CTyAE€HTa HEJOCTaTOYHO OTPAXKEHbI NEPCIEKTUBBI U 3a1a4u
JNAIbHEHIIETO HCCIEIOBAHMS JaHHOM TEMBI, BONPOCHl JaJbHEHINErO0 IPUMEHEHHUs W BHEAPEHUS
pe3yIabTAaTOB UCCIIEIOBAHUS B IIPAKTUKY;

JUIMTEJIBHOCTD BBICTYIUICHHSI CTYACHTA MPEBBIIIAET PETJIAMEHT;

OTBETHI CTYZIEHTa Ha BOIPOCH! YJICHOB Kadeaphl HE PACKPBIBAIOT J0 KOHIIA CYHIHOCTH BOIpOCa,
c1ab0 TOAKPEIUISAIOTCA MOJIOKEHUSIMU MOHOTPAa(HUUECKUX HCTOYHUKOB M HOPMAaTHBHO-TIPaBOBBIX
aKTOB, BBIBOJAMM M pacueTaMM, IOKa3blBAlOT HEAOCTATOUHYIO CAMOCTOSITEIBHOCTh M TIyOHHY
U3Y4EHHUs MTPOOJIEMBI CTYAECHTOM;

MH(GOPMAIIMOHHbIE TEXHOJOIMHM HPUMEHSIIOTCS CTYIEHTOM B HEIOCTaTOYHOM KOJIMYECTBE KaK B
camoii paboTe, Tak U BO BpeMsl BbICTYIUICHHUS;

B IPOIIECCEe 3aLIUTHl KYypCOBOH pabOThI CTYAEHT MPOAEMOHCTPUPOBAT MOHMMAHHE COJECpPKAHUSA
OLIMOOK, TOMYIIEHHBIX UM NP €€ BBIITOJIHEHUU.

«HeynoB1€eTBOPUTEIBLHO» BBICTABIAETCA CTYACHTY, €CIIN:

KypcoBas pabota BbIIIOJIHEHA ¢ HAPYILIEHUEM LIEI€BON YCTAaHOBKH, HE OTBEUYAET MPEIbABIIEMbIM
TpeOOBaHUAM, B 0OPOPMIICHUH UMEIOTCS OTCTYIUIEHUS OT CTaHapTa;

BBICTYIUICHHE CTYJ€HTa Ha 3allUTe HE CTPYKTYPUPOBAHO, HEIOCTATOYHO PACKPBIBAIOTCS
MIPUYMHBI BBIOOpA M aKTYyallbHOCTh TEMBI, LI€IH U 3a/1aui paboThl, IPeAMET, OOBbEKT U HE COOJII0JA0TCS
XPOHOJIOTUYECKHE PAaMKH HCCIEAO0BaHHUSA, JOIYCKAlOTCS IpyOble MOTPEIIHOCTH B JIOTUKE BBIBEICHUS
HECKOJIbKUX M3 HanboJiee 3HAYMMBIX BBIBOJIOB, KOTOPBIE, IIPU YKAa3aHUU HA HUX, HE YCTPAHSIOTCS;

B 3aKJIOYUTENIBHOM YacTH JOKJIAJa CTyA€HTa HE OTPaXKarTcs IMEpPCHEKTHBBl W 3a1adu
JNAJIbHEHIIET0 HUCCIIEI0BAHUS JaHHOM TEMBI, BOIPOCHI JaJbHEHINErOo IPUMEHEHHUS W BHEAPEHUS
pPEe3yabTAaTOB MCCIIEIOBAHUS B IPAKTUKY;

JUIMTEJIBHOCTD BBICTYIUICHUS CTYACHTA 3HAYUTENIBHO IIPEBBIIIAECT PErJIAMEHT;

OTBETHI CTYyJEHTa Ha BOMNPOCHl WIEHOB Kadeapbl HE pPACKphIBAIOT CYIIHOCTH BOMpoOca, HE
MOAKPEIUISAIOTCS MOJI0KEHUSAMU HOPMATUBHO-IIPABOBBIX AKTOB, BBIBOJAMU M PACUETAMHU, IOKA3bIBAIOT
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OTCYTCTBHE CaMOCTOSITEIBHOCTHU ¥ TTYOMHBI H3y4eHUS TPOOJIEMBI CTYIEHTOM;

nH(OPMAaLIMOHHBIE TEXHOJIOTUN HE MPUMEHSIOTCA B padOTe U IIPU JOKIAJIE CTYICHTA;

B MPOIECCe 3allUThl KypCOBON pPabOThl CTYAEHT IEMOHCTPUPYET HEMOHMMAHUE COJCPIKAHMS
OLIMOOK, TOMYIIEHHBIX UM MPU €€ BHIITOJIHEHUH.

9. YueGHo-MeTOAMYECKOE M HHPOPMALMOHHOE 00ecnedeHne TUCIUTITUHBI

a) OCHOBHasl JINTepaTypa:

1. FO.[d. TperbsikoB. Heopranumueckas xumusg. B 3-x tomax. M.: M3narenbCkuil LIEHTP
«Axanemus», 2004,

2. H.C. AxmeroB. O0miast u Heopranuueckass xumusi. M.: Beiciias mkosna, 1988, 1998, 2002,
2018.

3. b.B. Hekpacos. OcHoBsl o6mieit xumuu. T. 1, 2. M.: Xumus, 1972-1974.

4, H.C. AxmeroB. JlabopaTopHble U CEMHUHApCKHE 3a/JaHUs 10 OOIIEH W HEOpPraHUYeCKOH

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

5. Xomuenko ['.I1. ITocobue mo XxuMuu ISl MOCTYHAOMIMX B BY3bl. — 4-¢ u3a. — M.: PUA
«Hoas Boanay, 2008.

6. Xomuenko I'.I1., Xomuyenko N.I'. COopHHK 3a/1a4 IO XUMHHU AJISl TIOCTYMAIOMIUX B BY3bl. —

4-e u3a. — M.: PUA «Hosas Bomnay, 2008.

0) JoMOTHUTEIbHAS JINTepaTypa:

7. A.A. VYraii. OOmas wu Heopranuueckas xumusa. M.: Beicmas mkoma, 2000./
https://obuchalka.org/2011061656544/obschaya-i-neorganicheskaya-himiya-ugai-ya-a.html.

8. O.C. 3BaiineB. OOmas xumus. HampaBneHne ¥ CKOPOCTh XHMHYECKUX IPOIECCOB. M.:
Beiciias mkosna, 1983. / https://search.rsl.ru/ru/record/01001148161.

9. Adonuna, JLU. Heopranunyeckas xumus : yuebnoe mnocobue / JLU. Adonuna,
A.N. Anapues, A.A.Ka3zakoBa. — HoBocubupck : HoBocuOMpckuil rocynapcTBEHHBIH TEXHUYECKUI
YHUBEPCUTET, 2013. — 104 c. — Pexxum J0CTyIa: o MIOJIIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=228823 . — ISBN 978-5-7782-2172-7. — Tekcr :
JJIEKTPOHHBIN.

10.  Heopranmdeckass XUMHs: YIeOHO-METOIMYECCKAN KOMIUIEKC. MeTou4ecKre yKa3aHus 10
BBIMOJIHEHUIO J1TabopatopHbix pabor : [16+] / H.A. Xpurtoxun, I' .M. Moxaes, A.B.Keprtman,
T.I'. llluGneBa. — Tromens : TIOMEHCKHI TocynapcTBeHHbIN yHUBepcHTeT, 2019. — Y. 1. — 40 c. — Pexxum
nocryma: mo moxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=600320 . — TexkcT :
JJIEKTPOHHBIN.

11.  Heopranudeckas XuMHs: y4eOHO-METOIWYECKUN KOMIUIEKC. MeTonnyeckue yka3zaHUs 10
BBITIOJIHEHUIO JabopaTopHbix pador : [16+] / H.A. Xputoxun, ['.M.Moxae, A.B.Keprtman,
T.M. bypxanoBa. — TromeHb : TroMeHCKMII rocygapcTBeHHbI yHuBepcurer, 2019. — Y. 2. — 39 c. —
Pexxum mocryma: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=600321 . — Tekct

: DJIEKTPOHHBIN.

12. BoctpukoBa, H.M. Xumus : yuebnoe mocobme / H.M. Boctpukosa, I'.A. Kopornesa ;
Cubupckuit Qenepanbubiii yHuBepcureT. — KpacHosipck : CuOupckuil ¢enepanbHblii yHUBEPCUTET
(Coy), 2016. — 136 c. : wi, Tabm., cxem. — Pexum Jocryma: 1O TMOJIUCKE. —

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

13.  KaGanoB, C.B. PacuerHble 3a7aun B Kypce XUMHHU : y4eOHO-METOJHUYEcKoe mocodue /
C.B. Kab6anos ; nmayu. pea. K.b. JI3epanoBa. — Mocksa ; bepnun : Jlupexkr-Menua, 2015. — 52 ¢. : w. —
Pexxum nocryma: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=278871 . — ISBN
978-5-4475-4578-9. — DOI 10.23681/278871. — TekcT : 3MEKTPOHHBIIA.
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14.  KabGanos, C.B. I'maponu3 coneii : yueOHO-mMeTomuueckoe mnocobue / C.B. Kabanos. —
Mocksa ; bepmun : qupekt-Menua, 2016. — 51 c. : un., Tabn. — Pexxum goctyma: mo TOMMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=437460 . — bubauorp. B ku. — ISBN 978-5-4475-
7703-2. — DOI 10.23681/437460. — TeKcT : 31E€KTPOHHBIIA.

15.  Pewmu, I'. Kypc neoprannueckoii xumuu / I'. Pemu ; pen. A.B. HoBocenoBa. — Mocksa :

M3n-Bo wumnoctp. gur., 1963. — T. 1. — 919 c¢. — Pexum goctyna: no MOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=230724 . — ISBN 978-5-4458-7346-4. — Texkcr :
3JIEKTPOHHBIN.

16. KabGanos, C.B. Heopranmdeckass xumusi. BIOKHOT aOuTypHeHTa: CIIpaBOYHOE MOcoOue /

C.B. KabanoB. — Mockga ; bepnun : Jlupexkr-Menua, 2016. — 63 c. : cxem., Tabin. — Pexxum gocryna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=437461 . — ISBN 978-5-4475-7711-7.
—DOI110.23681/437461. — TeKkcT : 31ICKTPOHHBIIA.

17.  Cysopos, A.B. O6mas xumus : yueOnuk / A.B. CyBopoB, A.b. Hukonbckuii. — 6-e u3a. —
Cankr-Iletepoypr : Xwumusmar, 2020. — 624 c. : un. — Pexum poctyma: 1o TOIMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=599264 . — ISBN 978-5-93808-358-5. — TekcrT :
3JIEKTPOHHBIN.

B) mMporpaMMHoe odecniedenue 1 UHTEepHET-pecypchI
ObecrieyeH MOCTYI K COBPEMEHHBIM MPOQECCHOHATBHBIM 0a3aM JaHHBIX, HH()OPMAIMOHHBIM
CIPaBOYHBIM M MOUCKOBBIM cucTeMam (Oudnuotexa COI'Y):

1. DnekTponHas bubnmoreka auccepranuu u asropedeparos PI'b (OBJ1 PI'B) (https://dvs.rsl.ru).

2. OBC «YuuBepcurerckas oubimoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snektponHast 6ubnmoreka eLibrary.ruy (http://elibrary.ru.)

4. VYuuBepcambHas 0a3 mganHbix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Mapois: Khetagurov

5. OBC «KoncyabTanT cryaenta». http://www.studentlibrary.ru

6. ObC «OpaiiT» - oOpa3oBaTenbHas cpena, BKIIOYAIOIIAs BUPTYAJIbHBI YHTAIbHBIA 3al
Y4COHUKOB M YYEOHBIX MOCOOMII OT aBTOPOB M3 BEIyLIMX By30B POocCCHMU 10 BCeM HAIPaBJICHUSM M
crienranbHocTaM (Www.biblio-online.ru)

7. Uadopmarimonno-mpaBoBoii moptai «Iapant» (http://www.garant.ru/ ).

8. CnipaBounast npaBoBas cuctema KoncynpranT [Timtoc (http://www.consultant.ru/ ).

CocTaB JULIEH3MOHHOI'0 1 CBOOOIHO pacnpocrpansieMoro nporpaMmmMmHoOro
oﬁecneqeﬂnﬂ, B TOM YMCJI€ OTCYECCTBEHHOI'0O NIPOU3BOACTBA

Ne ni/m HaunMmeHnoBanue Ne norosopa (JiuueH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 1.
AHTUBHPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 mo
3. nporpamMmHoe obecrieuenne | 14.03.2019 r, npoena o 2021 r.
KasperksyTotalSecurity
[Tporpamma ans 9BM «bank | Pazpabotka cory CBuzeTenbeTBo 0
4 BOIIPOCOB JIJIsl KOHTPOJIS TOCYJaPCTBEHHON PETUCTPAIMU TMPOTPAMMBI ISt
' 3HAHU» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cucrema | OOO AticrexkmoroBop Ne J[83-2020 ot 10.08.2020-
S IpOBE/ICHNs BEOMHAPOB. 10.08.2021 r.
6. CucreMa IOMCKa TEKCTOBLIX | Ne795 or 26.12.2020 (nmeiicTBUTENEH 10
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https://biblioclub.ru/index.php?page=book&id=437460
https://biblioclub.ru/index.php?page=book&id=230724
https://biblioclub.ru/index.php?page=book&id=437461
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http://www.consultant.ru/
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3aMMCTBOBAaHUI 30.12.2021r) ¢ 3AO «Antu-ILiaruar»
«Antunnaruar.BY3»

[Tporpammuoe obGecneuyenne | CBOOOAHOE MporpaMmHoe odecrieuenne(6eccpouHo)

ISt pPEeAaKTHPOBAHUS
7. xumudeckux  Gopmya  Isis
Draw
Cucrema tectupoBanus | Ne468  or  03.12.2013  UII = Cyurarynus
8. Sunrav WEB Class P.T.(6eccpouro)
DnekTpoHHas OnbIMoTeKa https://dvs.rsl.ru
1. JccepTaliuy U aBTopedeparon Tpebyercs peructpanus B 0MbIMOTEKE
PI'B(OB/1 PI'B) cory
ObC"VYuuBepcurerckas Oubamoreka | https://biblioclub.ru
2 ONLINE" TpeOyercss peructpamusi B OHOIHOTEKE
cory
3BC «Hayunast ~ snekrtponHas | http://elibrary.ru.
3. o6ubnuoreka eLibrary.ru» Tpebyercss peructpauus B OuOIHOTEKE
cory

VYuuBepcanbHas 0a3 gaHHbIX East | https://dlib.eastview.com
4. View

Jlorun: Khetagurov; ITaposnbs: Khetagurov

OBC  «Koncymprant  cryaeHrtay» | http://www.studentlibrary.ru

CryneHueckas anektpoHHas | TpeOyercss peructpanuss B OuOIHMOTEKE
Oubnmuoreka Mo wmeaunmuHCcKoMy u | COI'Y

(dapMareBTHYECKOMY 00pa30BaHHMIO,
a TaK)Ke M0 €CTECTBEHHBIM U TOYHBIM
HayKaM B II€JIOM.

OBC «lOpaiit» - obpasoBaTensHas | Www.biblio-online.ru

cpena, BKIIOYANONIas BUPTyalbHbIM | Tpebyerca perucrpauus B OHOIMOTEKE
YuTANBHBIA  3an  yueOHukoB u | COI'Y

6. y4eOHBIX MOCOOMH OT aBTOPOB U3
BeAyIIUX BYy30B Poccuu 1o Bcem
HAIPaBJICHUSM H CIEIIHATBHOCTSIM

10. MaTepuajibHO-TEXHHYECKOE O0ecnedeHue JUCHUTLIUHBI

YueOHble ayIMTOPUM [IJIsl MPOBEAEHUS 3aHATHI JIEKIMOHHOI0 THIA, CEMHHAPCKOr0 THUIA,
TPYNNOBBIX W WHAWBHAYAJIBHBIX KOHCYJIbTAIlHI, TEKYIIEro KOHTPOJSI H NPOMEXKYTOYHOI
aTTecTalii, a TaKKe CaMOCTOSITEIbHOH PadoThl 00yYAKIIUXCS: MPEMOAaBaTeNbCKU CTON, CTYIL,
CTOJIBI M CTYJIBS JUTs OOydarommxcs, kadeapa, KiaccHas TOCKa.

Oo6opynoBanue: MutepaktuBHas nqocka Smart Board — 1 mt.; Pabouast cranmus RU Ergo Home
123/ Keyboard USB/mouse optical USB/400 W 17 — 1 wrt. [IpoeknmoHHOE MYJIbTUMEIUIAHOE
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obopynoBanue (MynpTUMenuitHbIN poekTop Optoma Dx 327 ¢ moToI0uHBIM KpeIuieHueM-KPOHIITEHH
Kromax PROJETOR-10 ans npoektopoB 3 cr. HakioH; Dxpan DINON Manual 180x180 MW- 1 mir. ¢
IpOrpaMMHBIM  OOECIIEYeHHEM, BBIXOJIOM B ceTb VIHTepHET © JOCTYIOM B  3JIEKTPOHHYIO
nH(popMannoHHO-00pazoBaTenbHy0 cpeny COI'Y

[Mporpammuoe obGecnieuerue: Microsoft Windows 7 Professional, Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); Ilporpammuoe
obecrieyenne s penaktupoBanus xumudeckux (opmyn Isis Draw (beccpounoe I10); Koncynprant
witoc; CucreMa noucka TEKCTOBBIX 3auMcTBOBaHUM «AHTHILIaruar.BY3»; [Iporpamma s 9BM «bank
BOIIPOCOB JUIsl KOHTpoJisi 3HaHui»; ["apanT; Cisco Webex; aeMOHCTpallMOHHBbIE U Y4eOHO-HArIsAHbIE
mocoOus (BHICOTIPE3CHTAIIHS).

JlaGopaTropuss O0meid 1 HeOPraHMYeCcKO XMMHUHU /IJIsl IPOBeIeHNsI 3AaHATHH CEMUHAPCKOI0
THNA, Ja00PATOPHBIX 3aHATHI, KYpCOBOI0 NPOEKTHPOBAHUS (BBINOJHEHUS KYPCOBBIX padoTr),
rPYNNOBBIX M HWHAUBMAYAJIbHBIX KOHCYJbTALIMHA, a TaKiKe CaMOCTOSITeJIbHOH PpadoThI
00y4YaloIMXCA: MPEroJaBaTeIbCKUN CTOJI, CTYI, CTOJIBI U CTYJbs JUId OOydarommxcsi, JadopaTopHbIe
CTOJIBL, Kadeapa, KiraccHasi 10CKa.

O6opynoBanue: Pabouas cranuus: RU Ergo Home 123 —1mt., Monutop Asus VB 172 TN (Core
2 Duo E 4700/2 GB DD) -lmir.; Dkpan- lur.; Mynastumenuitabiid mpoekrop Beng MX 501 — 1 mit. ¢
IpOrpaMMHBIM ~ OOECIIEYeHHEM, BBIXOJIOM B ceTb VIHTepHET © JOCTYIOM B  3JIEKTPOHHYIO
uHpopmMannoHHO-00pa3oBarenbHyto cpeny COI'Y

[Tporpammuoe obecrnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanus Sunrav WEB Class (Beccpounoe I10); [IporpamMmmuoe obecrieueHue yist
penaktupoBanus xummdeckux ¢opmyna Isis Draw (BecruiatHoe I10); KoHcyabTanT — IuTIOC,
JEMOHCTPAIIMOHHBIE U y4eOHO-HATIISTHbIE TOCOOUs (BHICOTIPE3CHTAITHS).

JlaboparopHoe oOopymoBanue: BeiTskHONM mkad - 1 mr. pH-merp-mummuBonsT™MeTp «pH-
I150MU»- 1 mr. Kamopumerp "Oxcmeptr 001K" — 1 mrT. Ileus mydensnas [IM-8 - 1 mr. Becs
ananutudeckue SHINKO HT 84CE - 1 wr. Hentpudyra CM-12- 1 mr. Konaykromerp «Qxcnept -002-
6H» -1 mr. lkad cymmasasiii SNOL - 1 mr. Memanka marautHas 119-6110 ¢ mogorpeBom - 1 mir.
Becwl anextponasie MW-300 r-1 mt. Becsl maGopatopubsie nperusuonHble CAS-1 mT. Mukpockon
«buonamy -1 mr. Bogsnas 6ans — 1 wr.

JlaGopaTopun: KOMNBIOTEPHbIEe KJacChl /Jsl TPOBeJeHHS] TeKYIIero KOHTPOJsl M
MPOMEKYTOYHOM aTTECTAIMH, 2 TAK/KE CAMOCTOSITEILHOMH PadoThl 00y4aAKOIINXCH:

IPEernoIaBaTeIbCKUI CTOJI, CTYJ, CTOJIBI M CTYJIbs JUIs 0Oyuaromuxcs, kadeapa, KiiaccHast JocKa.

Ob6opynoBanne: KoMmbroTepsl Ui KOMIBIOTEPHOTO Kjacca B KOMIUIEKTE - C MPOTPaMMHBIM
obecriedyeHrneM, BBIXOJAOM B ceTb VIHTEpHET M JOCTYOM B JJIEKTPOHHYIO HH(MOPMAIMOHHO-
oOpazoBarenbHyto cpeny COI'Y; uctounuku OecriepedboHOr0 muTanus, I[ppon, kKoMmMyTaTop s Kjacca
D-Link DGS-10240, unrtepaktuHas gocka 78" (1702070/15112/11344/2+ npoektop 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
obecriedeHue i penaktupoBaHus xumuueckux (opmyn Isis Draw (Beccpounoe I10); KoncynbranT
witoc; CucreMa Moucka TeKCTOBBIX 3auMcTBOBaHMM «AHTuIIaruat BY3»; [Iporpamma mist 9BM «bank
BOMPOCOB JUIsl KOHTpoJis 3HaHMi»; ["apant; Cisco Webex; aeMOHCTpalMOHHBIE U y4e€OHO-HArJIsIIHbIE
rmocoOust (BUI€ONTPE3ECHTAIINSA).

bubanorexa, B TOM 4ncie YUTAJBHBIN 3aJ1: CTOJIBI U CTYJIbS U1 00YYaIOLINXCS, KOMITBIOTEPHI
B KOMIUIEKTE - C TPOrPaMMHBIM 00€CIIeYeHNEM, BBIXOJIOM B CeTh VIHTEpHET M JOCTYIIOM B 3JICKTPOHHYIO
uHpOpMaIMOHHO-00pa3oBareibHyto cpeny COI'Y

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

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free;
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Koncynbrant mitoc; ["apant; Cisco Webex;
ObC"Yuusepcurerckas oubnmmoreka ONLINE" https://biblioclub.ru

OBbC «KoncynbTanT cTynenTay  http://www.studentlibrary.ru
3BC «tOpaiit» www.biblio-online.ru
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CocTaB JIMIIEH3HOHHOTO M CBOOOHO PACTIPOCTPAHAEMOr0 MPOrPaMMHOI0

069CHC‘ICHHH, B TOM YHUCJI€ OTCYECTBCHHOI'0 IPOU3BOACTBA

Ne HaumenoBanue Ne qoroBopa (J1HIEeH3US)
n/n
1 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
: 04.2016 .
2 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 .
AHTHBUPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpamMmMHoe obecrieuenue | 14.03.2019 r, npoxnena no 2021 r.
KasperksyTotalSecurity
[Tporpamma anst 9BM «bank | Pazpaborka COI'Y CBunerenscTBo o
4 BOIIPOCOB JIJIsl KOHTPOJIS roCy/1apCTBEHHON PETUCTPALU IPOrPAMMBI JUIs
' 3HAHUN» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cucrema | OOO Atictexmorosop Ne J[83-2020 ot 10.08.2020-
S. IPOBE/ICHHST BEOUHAPOB. 10.08.2021 .
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