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IIporpamma cocraBieHa B cooTBeTcTBUM ¢ DenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
crangaptToM 1o HamnpasieHuto 04.03.01 Xummsa (ypoBeHb OakajaBpuaTa), YTBEP)KICHHBIM IPHKAa30M
MunuctepctBa obpa3zoBanusi u Hayku Poccuiickoit @eneparuu ot 17 mrons 2017 roma Ne671, ydaeOHBIM
IUIAaHOM MOArOTOBKM OakanaBpa no HampaieHuto 04.03.01 Xwumwus, yTBEp>KIEHHBIM YUEHBIM COBETOM
®I'BOY BO «COI'Y» (nmpotokos Ne 9 ot 27.04.2023 1.).

CocraBurenb: K.X.H., gouedt C.B. Kadbanos

Pabouas npoecpamma Oucyuniumvl npunsma 8 cocmage OCHOBHOU NPOPecCUOHATbHOU 00pa308amenbHOl
npocpammul peutenuem yyeHo2o cogema (npomokoa Ne 9 om 27.04.2023 2.)



1. Crpykrypa u obumiasi TPyA0eMKOCTh AUCHMILIMHBI O0111as1 TPY10EMKOCTh
JMCLMILIMHEI cOCTaBiIsIeT 12 3a4eTHBIX eqUHUI U 432 akaeMUYecKUX Yaca.

Ounas popma 00ydeHHS

Kype 1
Cemectp 1,2
Jlexuu 72
[IpakTuyeckue (CeMUHAPCKUE) 3aHITHS 36
JlaGopaTopHble 3aHATHS 216
Wroro ayuTOpHBIX 3aHATUH 324
CamocrosiTenbHas paboTa 36
DK3aMeH 1,2
KonTpons 72
OO11ee KOJTMYECTBO YacoB 432
3. €. 12

2. Ilean ocBOeHHUSI TUCIHILIMHBI

[lensiMmu m3ydeHus Kypca HEOPraHMYEeCKOW XMMHUHU B COOTBETCTBHHM ¢ DenepasbHbIM
TOCYJapCTBEHHBIM  OOpa30BaTEebHBIM  CTAHAAPTOM  TI0  HAMPABJICHHIO  MOATOTOBKHU
(cnemmmanpHocTH) 04.03.01 Xumus u ypoBHIO BBICHIETO O00pa3oBaHus OakajgaBpuar,
YTBEPKJACHHOMY TpukazoM MunoOpHayku Poccum ot 17 wutonms 2017 roma Ne 671 c
nonojiHeHussMA 1 u3MeHeHussMu oT 08 despans 2021 roga Ne 83, saBistoTCs: AaTh CTYACHTY
3HaHMSI OCHOB OOIIMX 3aKOHOB XHMHU M CBOICTB 3JI€MEHTOB, KOTOpBIE CIIy)KaT MOATOTOBKE
CTylleHTa K Oyaymed  mpoecCHOHAIBHOW  JEATEIbHOCTH B 00NacTsIX  HAy4dHO-
HCCIIEN0BATEIIFCKOM, TEXHOJIOTHYSCKOM U ITEJarornuaecKoi.

3amaua Kypca — (opMHpOBaHHE TBOPYECKH pPabOTAIONIMX CIEHUATHCTOB C Pa3BUTHIM
HAay4YHBIM MBbIIUIEHUEM, O0JIaJarolMuX HEOOXOJMMBIM 3almacoM 3HaHUM B oOnactu oOmed u
HEOPraHMYeCKOM XHMHH, CIOCOOHBIX HCIOJIb30BaTh TEOPETHUECKHUE 3HAHMS TpPU PEIICHUU
MPAKTUYECKUX 3a/ay, MPOSBJISS MPU ATOM CaMOCTOSITENIbHOCTh, WHHUIIMATUBY, a TakKXke B
HEOOXOIUMBIX CITy4yasiX — YMEHHE y4acTBOBATh B MPUHSATUHU KOJUIEKTUBHBIX PELICHUH, BbIOUpast
HauboJee ONTUMANIbHbIE U3 HUX.

N3yuenne maHHOW JUCIHMIUIMHBI CIIY)KHT TOATOTOBKOM CTyleHTa K Oyaymen
podeccuoHaANBHOM IeATENBHOCTH B 00JIACTAX — HAYYHO-UCCIIEI0BATENbCKON U TIe1arOrH4ecKon
corjacHo NpodecCHOHATbHBIM CTaHIAPTAM:

- IIpodeccuonanpubiii cranmapt 01.001 "Tlemaror (memarorumdeckas ACSTEIBHOCTH B
chepe TOUIKOJIBLHOTO, HAYaJIbHOTO 00IIEero, OCHOBHOTO 00IIEro, CPpeAHEro 001ero 0opa3oBaHus)
(BocmuTaTenb, y4uTeldb)', YTBEPKACHHBIM NpHUKa3oM MMHHUCTEPCTBA TpyAa M COLUAIBHON
3amuThl Poccuiickori ®enepanmu ot 18 okra6ps 2013r. N 544 (3apeructpupoBaH
MunuctepctBoMm toctuniud Poccuiickoit @enepanuu 6 nexadbps 2013 r., peructparioHHbIl N
30550), ¢ i3BMeHeHUsIMHU, BHECEHHBIMH MPUKa3aMu MUHUCTEPCTBA TPYy/Ja U COIMATBLHOM 3alUTHI
Poccuiickoit ®@enepanuu ot 251ekadpa 2014 r. N 11151 (3apeructpupoBaH MHUHUCTEPCTBOM
toctuinu Poccuiickoit ®eneparuu 19 despans 2015 r., peructpanuonssii N 36091) u ot 5
aBrycra 2016 r. N 4221 (3apeructpupoBad MuHuctepcrBoM roctuiiuu Poccuiickoit @enepanuun
23 aBrycra 2016 r., peructpanmonssiii N 43326),

- [Ipoeccuonanehsiii ctangapt 01.003 «Ilegaror qonoaHUTENBHOTO 00pa30BaHus AeTei
U B3pOCHBIX», YTBEP)KJIEHHBIM NpUKa3oM MUHUCTEPCTBA TpyAa HU COLUMAIBHOM 3alIUThI
Poccuiickoit @eneparun ot 8 centadps 2015 r. Ne 6131 (3apeructpupoBad MUHHCTEPCTBOM
toctunu Poccuiickoii @eneparun 24 centsaops 2015 r., perucrpannonssiii Ne 38994);



- Ilpodeccuonanbubiii  cranmapt  26.006  «Cneumamuct 1o pa3paboTke
HAaHOCTPYKTYPUPOBAaHHBIX  KOMIIO3UIIMOHHBIX  MaTEpHaliOB», YTBEP)KICHHBIH  IPUKA30M
MuHKcTepCTBa TPYyAa U colManbHOM 3amuThl Poccuiickoit @eneparun ot 8 centsaops 2015 r. Ne
604n (3apeructpupoBan MunucrepcTBoM roctuiuu Poccuiickoit @eneparuu 23 centsaops 2015
I., peructpauroHHbIN Ne 38984).

- 40.011 IIpodeccuonanphbiii crangapT «CHEMUaInCT M0 HAYYHO-UCCIICOBATEILCKUM H
OTIBITHO-KOHCTPYKTOPCKUM pa3padOTKamM», YTBEP)KACHHBIA MpHKa3oM MHHHCTEpCTBa Tpyaa U
couuanpHoOi 3amuThel Poccuiickoit ®@enepaunu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBaH
MunucrepctBoM toctunin Poccuiickoit ®enepanuu 21 mapra 2014 r., perucrpaunoHubiii No
31692).

3. Mecto qucuumiannsl B cTpykrype OIIOII 6akanaspuama.

Huctunnuna "Heopranwyeckas xumusl" OTHOCHUTCA K JAWcCHUIUIMHaM broka 1
ooOs3arenpHol yactu 51.0.08.

B y4eOHBIX TmIaHaX YHUBEPCUTETOB KypC HEOPraHMYECKONW XUMHUHM OTKPBHIBACT
CHUCTEMATHYECKOe XHMHUYecKkoe oOpasoBanue. OH sBiseTcs 0a30BBIM I W3YYCHHS BCEX
xumuueckux aucuuiuind OIIOII. Kype Heopranndeckoit XuMHUH JOJDKEH MO3HAKOMUTH CTY/IEHTA
C BHYTPEHHEH JIOTUKOW XMMHUYECKON HayKH, (PaKTUUECKUM MaTepUuajoM MO XUMHH JIEMEHTOB U
TEHJICHIIUSIMU B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB U COCAMHEHUH AJIEMEHTOB TI0 TPYIIIaM 1
nepuoaaM. CTYJIEHT JOJKEH OCBOUTHh OCHOBHBIE 3aKOHOMEPHOCTH, OTPECISIFOINE CBONCTBA U
MpEeBpaIeHus] BEIIECTB, M Ha ATOM OCHOBE H3Y4YUTh (HAKTHUUECKHH MaTepuaq 10 XUMUU
aneMeHToB. VIMEHHO TMOSTOMYy KypC HEOPraHWYeCKOW XHMHH BKIIOYAaeT OOIIUpHOE
TEOPETUYECKOE BBEACHHE, B KOTOPOM B TMEPBOM MPUOIIKEHHH PAcCMaTPUBAIOTCS OCHOBHBIC
COBpPEMEHHBIEC OOIIEXUMHYECKUE BO33PEHHUS, TCOPUH, 3aKOHBI.

Jlnst m3yuenus aucuuruinHabl "Heopranmdeckas Xxumus" HEOOXOIUMBI 3HAHUS, YMCHUS U
KOMIIETSHITNH, TIOJIyYeHHbIC 00yJaIOMUMHUCS B Kypce XUMHUHU CPEIHEHN MIKOJIBI B COOTBETCTBUH C
tpeboBanusMu PI'OC OcHoBHOTO O0OMmIETO OOpazoBanus (mpukaz Ne 1897 ot 17.12.2010 ¢
nonosHeHusiMu 2014 u 2015 rr.).

Jlnst ocBoeHMsI TaHHOHM yueOHOM aucturuinabl (Y /) cTyneHT gomkeH

3HaTh:

1) B pamMKax IIKOJBHOM IpOrpaMMbl OCHOBBI XHMHYECKOH HayKd Kak o0acTu
COBPEMEHHOTO €CTECTBO3HAHUS, XMMUYCCKUX MPEBPAICHUN HEOPraHMYECKHX U OPraHUuYCCKUX
BEIIECTB KaK OCHOBbI MHOTHMX SIBIICHUWA JKMBOW ¥ HEXKHWBOW NPHUPOABI, YyriayOiIcHUE
MIPEACTABJICHUI O MaTepUuaIbHOM €IUHCTBE MHUDA;

Ymern:

1) caMOCTOATENBHO OMpENeNsITh LEIU CBOEro OOy4YeHHs, CTaBUTh U (GOPMYIUPOBATH IS
ce0s HOBBIE 3a/1a4M B y4yeOe M MO3HABATENIbHOM NESITeNbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI
CBOEH MMO3HABATENLHON IeITEIbHOCTH;

2) caMOCTOSATENHHO MJIaHUPOBATh MYTH JOCTHKECHUS 1IeTieH, B TOM YHCIIe ajJbTepHATHUBHbBIE,
OCO3HAHHO BbIOMpaTh Hauboiee 3hdekTuBHBIE CIIOCOOBI pelIeHrs Y4eOHbIX U MTO3HABATEIbHBIX
3a1a4;

3) ompenenaTe TMOHATHUS, CcoO3JaBaTh OOOOIEHHWs, YyCTaHABIMBATh  AHAJIOTHUH,
KIIaCCU(HUIIMPOBATh, CAMOCTOSATEIHHO BBIOMPATh OCHOBAaHUS M KPUTEPUU JUIS KIIacCU(DUKALINU,
YCTAaHABJIMBATh [PUYUHHO-CIEACTBEHHbIE CBS3M, CTPOUTh JIOTHYECKOE  paCCYXKJIEHUE,
YMO3aKII0ueHre (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIeNIaTh BBIBO/IBI,

4) COOTHOCHUTH CBOM JICHCTBUS C IJIAHUPYEMBIMHU PE3ylbTaTaMH, OCYIIECTBIATh KOHTPOJb
CBOEH NIeATENBHOCTH B TMpoIlecce JOCTHKEHHs pe3yabTaTa, OMpeNesiTh CTOoCcOObI NEeHCTBUN B
pamMKax TpeIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTHPOBATh CBOM JCWUCTBHUS B
COOTBETCTBUU C U3MEHSIOUIEHCS CUTYAIINEH;

5) olleHMBATh MPABUIBHOCTH BBIMOJTHEHUSI Y4eOHOW 3a7ayu, COOCTBEHHBIE BO3MOYKHOCTH
€€ peIleHHUs;

6) opraHn30BBIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JIETEIBHOCTh C YUUTEIEM U
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CBEpCTHHKAMH; paboTaTh WHANBUAYAJIHLHO U B TPYIIE: HAXOIUTH 00IIee PEIICHUE U pa3peliaTh
KOH(DIUKTEI HAa OCHOBE COTJIACOBAHWS TO3UIMA U y4eTa HWHTEPecoB; (GopMyIHpoBaTh,
apryMEHTUPOBaTh U OTCTaUBaTh CBOE MHEHHUE;

7) ycTaHaBJIMBATh CBS3M MEXY peaibHO HAOIIOJACMBIMU XUMUYCCKUMU SIBICHHSIMU U
MPOLIECCaMU, MPOUCXOSAIIUMHA B MHKPOMHUPE, OOBSICHATh MPUYUHBI MHOTOOOpPA3Ms BEIIECTB,
3aBUCHUMOCTbH UX CBOMCTB OT COCTaBa M CTPOEHUS, a TAKXKE 3aBUCUMOCTh IPUMEHEHUS BEIIECTB
OT HX CBOMCTB;

8) wucmonp3oBaTh  WMH(MOPMAINMOHHO-KOMMYHUKAIIMOHHBIC  TEXHOJIOTUH,  AKTUBHO
MOJIb30BATHCS CIIOBAPSIMHU U JPYTUMHU TOMCKOBBIMU CUCTEMAMU;

9) 0CO3HAHHO MCIOJIL30BATH PEUEBHIC CPECTBA B COOTBETCTBUU C 3aJaueii KOMMYHHUKAIIHH
JUTS. BEIPXCHUS CBOMX YYBCTB, MBICJICH M MOTPEOHOCTEH; IUIAHUPOBAHUS U PETYISAIUN CBOCH
NEeSITENHbHOCTH;

10) co3nmaBaTh, IPUMEHSATH U TIPEOOPA3OBHIBATH 3HAKW W CHMBOJIBI, MOJICIIA U CXEMBI JJIst
pernieHus: yueOHBIX U MTO3HABATENIBHBIX 337124,

Baaners:

1) ocHOBaMM XMMHYECKOW T'PAMOTHOCTH: CIIOCOOHOCTHIO aHAIU3UPOBATH U OOBEKTUBHO
OIIEHUBATDH KU3HECHHBIEC CUTYAIlMH, CBA3AHHBIC C XUMHUEH, HAaBBIKaMHU 0€30MaCHOTO OOpaIeHUs C
BEIIIECTBAMH, HCIIOJIB3YEMbIMH B TIOBCEJHEBHOW IKW3HHM; YMEHHEM aHAJIU3UPOBATh U
MJIAHUPOBATh OKOJIOTUYECKH O€30MacHOe TIOBEICHWE B IIEJAX COXPAHEHUS 370POBbS U
OKpYKarollenl Cpeibl;

2) TpeACTaBICHUSMH O 3HAYCHWW XHMHYECKOH HAyKH B PEINICHUU COBPEMEHHBIX
AKOJIOTUYECKHX TPOOJIeM, B TOM YHUCJIE B MPEAOTBPANIEHWH TEXHOTCHHBIX M JKOJOTUYECKUX
KaracTpod;

3) O9KOJOTHYECKMM MBINUICHHEM, YMEHHEM TIPUMEHSATh €ro B II03HABATEILHOM,
KOMMYHUKATUBHOM, COIIMAIbHON TTPaKTHUKE U MPOPECCHOHATHLHON OpHUEHTAIINH.

4) ocHOBaMHM CaMOKOHTPOJI, CAMOOIICHKH, NPUHATHS pEUICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM U MO3HABATEIbHON JESITEbHOCTH;

5) mepBOHAYaIbHBIMU CHCTEMATH3MPOBAHHBIMHM TPEJCTABICHUSMU O BEIIECTBAX, HX
MPEBPALICHUAX U MPAKTUYECKOM NPUMEHEHUH, NOHATUHHBIM anlapaToM M CUMBOJIMYECKUM
SI3bIKOM XHMUH;

6) YCTHOM M MUChbMEHHOW peUbl0, MOHOJIOTHYECKOW KOHTEKCTHOM PEUbIO.

4. TpeGoBaHUs K pe3yJabTaTaM OCBOEHUS TUCHUILIMHBI (KOMIIETEHIIHH 00YyYa01Ierocs,
¢dopmupyembie B pe3yJbTaTe 0CBOCHH S JUCUMILIUHBI (MOILYJIs1)

N3ydyenne kypca HEOpraHMYECKOW XHMMHUHU MpeanosiaracT (GOpMUPOBAHUE y CTYACHTa
CJIEYIOIINX KOMITETEHIIUH:

YHuBepcaibHbIe KOMIIETCHIHU:

YK-1. CnocobeH oOCyIIeCTBIATh IMOUCK, KPUTUYECKUN aHAIM3 M CHUHTe3 HHpopmanuu,
MIPUMEHATh CUCTEMHBIN MOAXO0 JUISl PEILICHUS] IOCTABIECHHBIX 3a/1a4

YK-1.1: Beimensier mpoOIEMHYIO CHUTYAIMIO, OCYIIECTBISET €€ MHOTO(aKTOPHBIA aHAIH3 U
JIMarHOCTHUKY Ha OCHOBE CUCTEMHOTO IOX0/13;

YK-1.2: ocymiecTBiseT MOUCK, OTOOp M CHUCTEMATH3aIlUi0 HHQOpPMAIMH i1 ONpeAeTeHUs
aIbTePHATUBHBIX BAPUAHTOB CTPATETUYECKUX PEIICHUH B IPOOIEMHOM CUTYaIUH;

YK-1.3: ompenenseT U OLEHUBAET PHCKH BO3MOXKHBIX BapHAHTOB pEIICHUH MpoOIeMHON
CUTYaIlH, BBIOMpAeT ONTUMAIbHBIA BapUAHT €€ pelieHusl.

YK-2. Crnocoben ompenensTh Kpyr 3aJady B paMKax IIOCTaBIEHHOW Ied WU BBIOMpATH
OTNTUMAJIFHBIE CIIOCOOBI WX PEIICHUs, UCXOMS U3 JEHCTBYIOUIUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHUN

YK-2.1: dopmynupyeT 1enb MpPOEKTa, ONPEAesieT COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a]1ad,
o0ecreunBaroINX ee JOCTIKEHUE U OTIPEIeNIIeT OKUIaeMble Pe3yJIbTaThl PEIICHHs 3a/1a4;



YK-2.2: pa3pabaTbiBaeT miiaH JSHCTBUHN sl peICHHUs 3a/a4 MPOEKTa, BEIOMpasi ONTUMAaTbHBIN
cnoco0 MX pemeHHs], UCXO/Ad M3 JEHCTBYIOIIMX IPABOBBIX HOPM U HUMEIOIIUXCS PECYPCOB U
OTPaHUYCHUH;

YK-2.3: olecrieunBaeT BBHINOJIHEHHE MPOEKTa B COOTBETCTBUU C YCTAHOBJICHHBIMHU LIEJISIMH,
CpPOKaMM M 3aTpaTaMH, UCXOJs W3 JIEHCTBYIOLIUX IPAaBOBBIX HOPM, MUMEIOIIUXCS PECYPCOB U
OTpaHUYEHUH, B TOM YHCJIE C HCIIOJIE30BaHUEM IIU(PPOBBIX HHCTPYMEHTOB.

YK-4. CriocoOeH OCyIIEeCTBIATh JIEIOBYI0 KOMMYHHKAIIMIO B YCTHON UM MUCBbMEHHOW (popmax Ha
rocyapcTBeHHOM s3blke Poccuiickoit @enepani 1 HHOCTpaHHOM(BIX) sI3bIKe(ax):

YK-4.1: BbiOupaeT mpuUeMIIEMBId CTHIJIb JEJIOBOTO OOMICHHS Ha TOCYAapCTBEHHOM(-BIX) H
MHOCTPaHHOM(-BIX) SI3bIKaX, BepOaibHbIE W HeBepOaJIbHBIE CPEICTBA B3aMMOACHUCTBHUS C
napTHEPaMH B YCTHOUW M MUCBMEHHOU (opMax.

YK-4.2: ucnonb3yer MHOOPMAIMIOHHO- KOMMYHHKAIIMOHHBIE TEXHOJOTUU MJISi TIOBBIIICHHS
s dexTuBHOCTH TTPOPECCHOHATIEHOTO B3aMMOJICUCTBHS, MOMCKA HE0OX0AMMOUW MH(OpMaIuu B
MPOLIECCe pEIIeHMs] CTaHAAPTHBIX KOMMYHHMKAaTHUBHBIX 3aJad Ha TOCYJapCTBEHHOM(-bIX) H
MHOCTPaHHOM(-BIX) SI3bIKAX.

YK-4.3: onenuBaer >PQPEKTUBHOCTh TPUMEHSEMBIX KOMMYHHMKATUBHBIX TEXHOJOTHH B
podeccHoHAIbHOM B3aUMOJIEHCTBUU HA TOCYJapCTBEHHOM(-bIX) U MHOCTPAHHOM(-bIX) SI3bIKaX,
MIPOU3BOJIUT BBIOOP ONTUMANIbHBIX.

YK-6. CriocoGeH ymnpaBisiTh CBOMM BpPEMEHEM, BHICTPAMBATH W PEATM30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHSI HA OCHOBE IIPUHLIUIIOB 0Opa30BaHUs B TEUEHHE BCEH KU3HMU:

YK-6.1: ycraHaBimBaeT JMYHBIE U NMPO(HECCHOHAIBHBIC IIETH B COOTBETCTBUHU C YPOBHEM CBOUX
pECypcoB U TPUOPUTETOB JI€HCTBUM, Ui YCIEUIHOTO pa3BUTUS B H30paHHOU cdepe
pohecCHOHANTBHOM JIeATETLHOCTH;

YK-6.2: peanu3yeT U KOPPEKTHPYET CTPATETHIO JMIYHOCTHOTO U MPOPECCHOHATFHOTO Pa3BUTHSA,
C Yy4eTOM YCIIOBUH, CpEICTB, JIMYHOCTHBIX BO3MOXHOCTEH, 3TallOB KapbepHOIO pOCTa,
BPEMEHHOM MEPCHIEKTUBBI Pa3BUTHUS AEATEILHOCTU U TPEOOBaHUI pbIHKA TPY/a;

YK-6.3: kputruecku oneHuBaeT 3PGEKTUBHOCTh UCIIOIB30BaHMS BPEMEHHU U JIPYTUX PECYPCOB
MIPU PEIICHUH, TTOCTABJICHHBIX 33/1a4 B M30paHHOU cepe nmpodeccnoHanbHOU 1eATeTbHOCTH.
YK-8: CnocoGeH co3maBarh U MOJICPKUBATH B TIOBCEAHEBHOM JKM3HU U B MPOQPECCHOHATBHON
NEeATeNbHOCTH O€30IacHbIE YCIIOBUS JKU3HENEATENbHOCTH Ul COXPaHEHUs NMPUPOJHOW Cpesbl,
o0ecrieyeHHs yCTOMUMBOrO pa3BUTHs OOLIECTBA, B TOM YUCIE IPU yrpo3e M BO3HUKHOBEHHUHU
Ype3BbIYANHBIX CUTYallUl U BOCHHBIX KOH(IMKTOB!

VYK-8.1: 3nakoMm ¢ oOImeil XapakTepUCTUKON oOecredyeHrns Oe30MacHOCTH M YCTOHYHMBOTO
pa3sBUTHS B pa3IMuyHbIX cdepax KHUHEASATECIBHOCTH; KiIacCUpUKalueld Ype3BblYaiiHbIX
CUTYyallUil BOGHHOT'O XapakTepa, MIPUHIMIIAMHI U CII0CO0aMU OpraHU3aluy 3alUThl HACEICHHsI OT
OIIaCHOCTEH, BO3HUKAIOIIKX B MUPHOE BPEMsI U MPH BEJICHUHM BOCHHBIX JICHCTBUIA;

YK-8.2: ouenuBaer BepOSTHOCTb BOZHUKHOBEHUS MOTEHLUAIBHON OMACHOCTH B MOBCEIHEBHON
KHU3HHU U IPOPECCUOHATBHOM NEeSITeIbHOCTH U IPUHUMAET MEpPBI 110 €€ MPeaypexIeHHIO;
YK-8.3: npumeHsieT 0CHOBHbIE METO/IbI 3alUTHI IPH YTPO3€ U BOZHUKHOBEHUU YPE3BBIYAHBIX
CUTyallUd W BOCHHBIX KOH(DJIMKTOB B IOBCEJHEBHOM JKM3HM U HpodecCHOHATbHON
NEATeIbHOCTH.

OomenpodgeccuoHaIbHbIe KOMIIETEHIMH:

OIIK-1. CnocoOeH aHanM3UpOBaTb W  HHTEPIPETHPOBATH  PE3YJIbTaThl  XUMHUYECKUX
HKCIIEPUMEHTOB, HAOMIOACHUN U U3MEPEHUH.

OIIK-1.1. Cucrematu3upyer ¥ aHAJIU3UPYET PE3YJIbTaTbl XUMHYECKHX OSKCIEPUMEHTOB,
HaOJI0IeHUH, U3MEpPEeHUH, a TaKKe Pe3yJbTaThl paCU€TOB CBOMCTB BEIIECTB M MAaTEPUAJIOB.
OIIK-1.2. IlpeanaraeT WHTEpHpPETAllMIO pPE3YJIbTATOB COOCTBEHHBIX HKCIIEPUMEHTOB U
pPacyeTHO-TEOPETUUECKUX pabOT € HCHOJIB30BAHUEM TEOPETUUYECKUX OCHOB TPAJUIIMOHHBIX U
HOBBIX Pa3/IelIOB XUMHH.

OIIK-1.3. ®opmynupyeT 3aKIIOYEHHs M BBIBOJBI MO pe3yJbTaTaM aHajn3a JUTepaTypHBIX
JTAHHBIX, COOCTBEHHBIX HKCIEPUMEHTANbHBIX M PACUETHO-TEOPETHUECKUX DPA0OT XUMHUECKOU
HaIPaBJIEHHOCTH.



OIIK-2. Cnoco0OeH MpOBOAWUTH C COOJIOJEHHMEM HOPM TEXHHKH O€30MacHOCTH XUMHUYECKUI
OKCHEPUMEHT, BKJIIOYas CHUHTE3, aHalIM3, HM3yYEHUE CTPYKTYpbl U CBOWCTB BELIECTB U
MaTepHUaJIOB, UCCIIEI0OBAHUE IPOLIECCOB C UX YUACTHUEM.
OIIK-2.1. PabotaeT ¢ XWMMHUYECKHMMHU BEIIECTBAMH C COOJIIOJICHUEM HOPM TEXHUKHU
0€30IaCHOCTH.
OIIK-2.2. TIpoBOAMT CHHTE3 BEMIECTB W MAaTEPUAJIOB PA3HON MPHPOJBI C HCIOIb30BAHUEM
HUMEIOLIUXCS METOAUK.
OIIK-2.3. TIpoBOIUT CTaHAAPTHBIC ONEpPAIMH IS OIMpPEAeNICHHs] XUMHYECKOT0 M (ha3oBOTO
COCTaBa BEILECTB U MAaTEPHAJIOB HA UX OCHOBE.
OIIK-2.4. TIpoBOIUT WCCIENOBaHHUS CBOMCTB BEIIECTB M MAaTEpPHaJOB C HCIOJIH30BAHUEM
CEepUHHOT0 HAY4HOIr0 000PYIOBaHUS.
OIIK-3. Croco0GeH NpPUMEHSATh PACUYETHO-TEOPETHUECKHUE METOIBl JUISI W3YyYCHHsS CBOWCTB
BELIECTB M MPOIECCOB C UX YYaCTHMEM C HCIIOJIb30BAHMEM COBPEMEHHON BBIYMCINUTEIbHON
TEXHUKH.
OIIK-3.1. TlpuMeHsieT TeOpeTHYEeCKHe M TIOIYIMIIMPHUYECKHE MOJETH TpHU PpEIIeHUH 3a7ad
XUMHYECKON HAMPABIECHHOCTH.
OIIK-3.2. Hcnomp3yeT craHAapTHOE MpPOTpaMMHOE OOECIeYeHne TpU peIIeHUuH 3aaad
XUMHYECKON HAMPABIECHHOCTH.
OIIK-5. CnocoOeH NOHUMATh IPUHIIUIIBI pAOOTHl COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOT Uit
Y UCHOJIb30BaTh UX JJIS pelleHus 3a7ad NpodecCHOHaTbHOU e TEIbHOCTH.
OIIK-5.1. Hcnone3yer coBpemeHHbIe |T-TexHomorum mipu cOope, aHanmze, 00pabOTKe u
Mpe/ICTaBICHUH HHPOPMALUK XUMHUYECKOTO MPOpuIIs
OIIK-5.2. CoOGnromaer HOpPMBI HWHPOPMAMOHHOW 0€30MacHOCTH B MPOQGECCHOHATHHOM
NeSITeNIbHOCTH
OIIK-6. CriocoOeH mpecTaBisTh pe3yIbTaThl CBOCH pabOTHl B YCTHOM M MUChbMEHHOU (popme B
COOTBETCTBUY C HOPMAMH U NIPaBUJIaMH, IPUHATHIMU B NTPO(HECCHOHATIEHOM COOOIIECTBE.
OIIK-6.1. TIpencraBnsieT pe3yabTaThl paOOTBI B BHJE OT4YETa MO CTaHAApPTHOW (opme Ha
PYCCKOM SI3bIKE
OIIK-6-2. TlpencraBnser wHGOPMAIMIO XUMHUYECKOTO COJEPKAHHUS C y4eTOM TpeOoBaHUI
OonbIMorpaPUIecKoil KyabTypHI.
OIIK-6.3. IlpexacraBiser pe3yapTaTbl pabOThl B BHUAE TE3UCOB JOKJIaJa Ha PYCCKOM U
aHIJIMMCKOM SI3bIKE B COOTBETCTBHMM C HOPMAaMHU M IIPABUJIAMHM, NPUHATHIMH B XHUMUYECKOM
coo0IiecTBe.

OIIK-6.4. T'oOTOBUT Ipe3eHTAIMIO 10 TeMe PabOThl M MPEACTABISET €€ Ha PYCCKOM H
aHIJIMICKOM SI3BIKAX.

B pe3ynbraTe ocBOEHUS AUCHUIIIMHBI O0yJarOIIUIICS T0KEH:
B kareropuu "YHuBepcajibHble KOMIIETEHIIUH BHIMYCKHUKOB"'

YK-1

3HaTh: METO/Abl KPUTUYECKOI'O aHAIW3a M OLEHKM COBPEMEHHBIX HAy4YHBIX JOCTHUIKEHUH;
METO/Ibl KpUTUYECKOTO aHAIN3a; OCHOBHBIE PUHLIMIIBI KPUTUYECKOTO aHAJIM3a.

YMerb: moslyyaTh HOBblE 3HAHHS Ha OCHOBE aHalIM3a, CUHTE3a U Jp.; cOOMpaTh JaHHbIE 1O
CJIO’)KHBIM HAy4HBIM NpoOieMaM, OTHOCSIIUMCS K MPpo(ecCHOHaNbHOM 00acTH; OCYLIECTBIATh
MOMCK MH(POPMAIIUU U PellIeHUH Ha OCHOBE JIEHCTBUMA, SKCIIEPUMEHTA U OTIBITA.

Baaners: wuccnenoBaHueM mpoOieMbl NMPO(ECCHOHAIBHONW JAEATENIBHOCTH C MPUMEHEHHEM
aHaJM3a; CUHTE3a U JIPYTUX METOJOB MHTEIUIEKTYAIbHOM AEATEIIbHOCTH; BBISBJICHUEM HAayYHbBIX
npobsieM M HCHOJb30BAaHMEM aJE€KBATHBIX METOJIOB IS UX PELICHMS; TEeMOHCTPUPOBAHHEM
OILIGHOYHBIX CYX/IEHUI B peIIeHNH MTPOOIEMHBIX PO(PECCHOHATIBHBIX CUTYALIUH.

YK-2



3HaTh: MCTOABI MPCACTABJICHUA U OIMMUCAHUSA PE3YJILTATOB HpOGKTHOﬁ ACATCIBHOCTH, MCTOIBI,
KPpUTCPUHU W NapaMCTpbl OUCHKH PC3YJIbTATOB BLINMOJIHCHUA ITPOCKTA; IMPUHIUIIBI, MCTOAbI H
TpeOOBaHUs, PEeIbIBIIEMbIC K IPOCKTHO padoTe.

YMerb: O00OCHOBBIBaTh MPAKTHYECKYI0O W TEOPETHYECKYI0 3HAUYUMOCTh MOJYYEHHBIX
pe3yJIbTaTOB; MPOBEPATH M aHAIM3UPOBATH IPOEKTHYIO JOKYMEHTALMIO; IPOTHO3UPOBATH
pa3BUTHE MPOIECCOB B MPOEKTHOW MPO(GECCHOHATHHON 00JacTH; BBIIBUTAaTh MHHOBAIIMOHHBIC
uaeun W HECTAHAAPTHBIC TIIOAXOJbl K HX paluM3allui B LCIIX pCaln3alli IIPOCKTA,
AHAJIIM3UPOBATE MPOCKTHYIO NOKYMCHTAIIMIO, PACCUUTBHIBATH KAYCCTBCHHBIC U KOJIWMYCCTBCHHLIC
pe3ynbTaThl, CPOKH BBITIOJIHEHUSI IPOEKTHON PabOTHI.

Baaners: ynpaBieHHEM TMpoeKTaMH B O00JAcTH, COOTBETCTBYIOIIEH MpOodecCHOHATBLHON
NESITeIbHOCTH; paclpeieiieHUeM 3aJaHuil U TMOOYKJIEHUEM JPYruX K AOCTHKEHHIO LieJei;
YIpaBJICHUEM DPa3pabOTKOM TEXHUYECKOTO 3aJaHusl IIPOEKTa, YIPABICHUEM pealu3aliu
IpO(UIBHON MPOEKTHOM PabOThI; yIIpaBIEHUEM IIpolecca 00CYXKAECHUS U TOPaOOTKU MPOEKTa;
y4acTHEM B pa3pabOTKe TEXHUUYECKOTO 3a/laHMsl MIPOEKTa, pa3pabOTKON MPOrpaMMsbl peaan3aliu
IIPOEKTa B MPO(PECCHOHATBLHOM.

YK-4

3HaTh: KOMIBIOTEPHbIE TEXHOJOTMH M HMH(OPMALMOHHYIO HHPPACTPYKTYpy B OpraHU3alluy;
KOMMYHHMKAIlMM B TpodeCcCHOHANbHOW ATHKE; (AKTOPhl YIYyYIIEHUS KOMMYHUKAllUU B
OpraHu3aliy, KOMMYHHKAIMOHHBbIE TEXHOJOTMM B Mpo(deccnoHalbHOM B3aMMOJECHCTBUY;
XapaKTEePUCTUKHI KOMMYHHUKAIIUOHHBIX MIOTOKOB; 3HaYeHUE KOMMYHUKaLUN B
npodeccnoHaIbHOM B3aUMO/ICHCTBUU; METO/IbI UCCIIEI0BaHNs KOMMYHUKAaTUBHOTO MOTEHIMAIA
JUYHOCTH; COBPEMEHHBIE CPEICTBA MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHil.

YMerTb: co3aBaTh Ha PYCCKOM M HMHOCTPAHHOM $SI3bIKE MUCHMEHHBIE TEKCTHl HAYYHOIO U
Oo(UIMANBHO-IEIOBOIO CTHJIEH peud Mo Mpo(eCCHOHAIBHBIM BOIPOCaM; HCCIEN0BATh
IPOXOXKJICHHE MH(OPMALMK O YINPaBIEHYECKMM KOMMYHMKALUSAM; ONpPENENsATh BHYTPEHHUE
KOMMYHHUKAIlUM B OpraHu3aliy; HPOU3BOJUTH PEAAKTOPCKYI0 M KOPPEKTOPCKYIO IPaBKY
TEKCTOB HAy4YHOTO U OQUIMAIBHO-AETIOBOIO CTUIIEH PeYd Ha PYCCKOM M MHOCTPAHHOM SI3BIKE;
BIAJeTh NPUHLUIAMHU (OPMUPOBAHHUS CUCTEMbl KOMMYHHUKAIMM;, AHAJIU3UPOBATh CHCTEMY
KOMMYHHUKAIIMOHHBIX CBSA3EH B OpraHU3aluH.

Baagers: oCyliecTBIEHHEM YCTHBIMH M NMCbMEHHBIMHM KOMMYHHMKAallMSMH, B TOM YHCIE Ha
MHOCTPAHHOM SI3BbIKE; IPEJICTABICHUEM IUIAHOB M PE3yJbTaTOB COOCTBEHHON M KOMaHIHOM
NEATeNbHOCTH C MCIIOJb30BAaHUEM KOMMYHUKATHUBHBIX TEXHOJOTHH; BIaJeeT TEXHOJIOrHen
NoCTpoeHUsI Y(PPEKTUBHON KOMMYHMKAllUM B OpraHM3allMy; Iepefadeil mpodeccuoHalbHOU
uHbpopManuu B MH(MOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHBIX  CETAX;  MCIIOJIb30BaHUEM
COBPEMEHHBIX CPEICTB MHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH.

YK-6
3HaTh: 0COOEHHOCTH NpUHATUA W  pfajiu3alluid OpPraHU3allMOHHBLIX, B TOM YHCJIC
YIIPABJIICHYCCKUX peI.HeHPIIZ; TCOPCTUKO-MCTOJOJIOTHYCCKUC OCHOBBI caMOpa3BUTHA,

caMmopean3aluu, UCI0JIb30BaHHsI TBOPUYECKOTO NMOTEHIMaa COOCTBEHHOMN 1A TEIbHOCTH;
OCHOBHbIC HAayyHbl€ IIKOJbl TIICUXOJIOTMM M YIpPaBIEHUs; JESATEIbHOCTHBIA IOAXOJ B
UCCJIEIOBAaHUH JINYHOCTHOTO PA3BUTHS; TEXHOJOTHIO U METOJUKY CAMOOLIEHKH; TEOPETUUYECKUE
OCHOBBI aKMEOJIOTUH, YPOBHU aHAIIN3a ICUXUUECKUX SBJICHUH.

YMeTb: oOnpeAensaTb NPUOPUTETHl MPOPECCHOHAIBHOW JESATEIbHOCTH M CIOCOOBI  ee
COBEpILEHCTBOBAHMUS HAa OCHOBE CaMOOLIEHKH; pa3palaTbiBaTh, KOHTPOJIUPOBATh, OLEHUBATH U
UCCIIeI0BaTh KOMIOHEHTHI MPO(ecCHOHAIbHOM AEATENIbHOCTH; MJIAHUPOBATh CAMOCTOSITENIbHYIO
JeATeNbHOCTb B PELICHUH MPO(PECCHOHANBHBIX 3a/1a4.

Baanerb: HaBblkamMu omnpezaeneHus >(PQeKTUBHOro HampaBieHUs JeHCTBHA B 00jacTu
npoecCUOHANPHOW  JEeSITEIbHOCTH; TNPUHATHEM pelIeHHWH Ha ypOBHE COOCTBEHHOMU
npoeccuoHaTbHON AEATeNbHOCTH; HaBbIKaMU TUIAHUPOBAHUS COOCTBEHHOM MpodeccuoHambHON
JESITEIBHOCTH.



YK-8

3HaTh: (aKkTOphl BPETHOIO BIMSHHUS DJIEMEHTOB Cpeabl OOMTAaHUS (TEXHHUYECKUX CPEICTB,
TEXHOJIOTHYECKUX MPOIIECCOB, MAaTEPHAJIOB, 3/IaHUI U COOPYKEHUH, TPUPOJHBIX U COLUAIBHBIX
SIBJICHHI ); HOPMaTUBHBIE TPEOOBAHMSI TEXHUKH 0€3011aCHOCTH.

YMeTh: UACHTU(GUIMPOBATH OINACHBIE M BpeAHBIE (DAaKTOPBI B paMKax OCYIIECTBIISEMOM
JEeATeIbHOCTH; BBISBIATH MPOOJIEMBI, CBSI3aHHbIE C HAPYLIICHUSAMU TEXHUKU OE30MaCHOCTH Ha
pabouem mecTe; MpeIaraeT MEpPONPHUSATHIX MO MPEIOTBPAIICHUIO YPE3BBIYANHBIX CUTYalUN;
peann30BBIBATH HOPMBI TEXHUKH 0€30TIaCHOCTH.

Baaaers: nmpaBuiiaMu MoBeIEeHUS IPU BOSHUKHOBEHUH YPE3BBIYAHBIX CUTYAI[MH MPUPOJIHOTO U
TEXHOTEHHOTO MPOUCXOXKJCHHS; OKa3bIBaET MEPBYIO MOMOIIb, OMHUCHIBACT CIIOCOOBI ydacThs B
BOCCTAHOBHTEJIBHBIX MEPONPUATHIX; METOAaMu Oe3omacHOW paboThl B XMMHYECKOH
naboparopum.

B kareropuu " Oo0menpogeccuonajbHble KOMIETEHIIUN BHINYCKHUKOB "'

OIIK-1
3HaTh: OCHOBHEIE IIPUHLOMUIIBI, 3aKOHBI, ITOJIOKCHUA, MCTOAO0JIOTHUIO U3YHACMBIX
XUMHUUYCCKUX NUCHUIIIINH, IIOHUMAET OCHOBBI (1)I/I3I/I'-I€CKI/IX u (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IX

METO/0B UCCJIEIOBaHMUS.

YMeTh: cucTeMaTH3UpOBaTh U AHAIU3UPOBATH PE3YJIbTAThl XUMHUYECKUX 3KCIIEPUMEHTOB,
HaOJIIOEHUM, U3MEPEHU, a TaK)Ke Pe3yIbTaThl pACUETOB CBOMCTB BEILIECTB U MaTEpPHAJIOB;
WHTEPNPETUPOBATh PE3YyJIbTaThl COOCTBEHHBIX SKCIIEPUMEHTOB M PAaCUETHO-TEOPETHUYECKUX
paboT CUCIIOIB30BAHUEM TEOPETHUUYECKUX OCHOB TPAJUIIMOHHBIX U HOBBIX Pa3J/ieJIOB XUMHUH.
Baagers: HaBbIKAaMU COCTAaBIIEHUS 3aKJIIOYEHUM W BBIBOJIOB IO pe3yjbTaTaM aHalu3a
JIUTEPATYPHBIX NTAHHBIX, COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX U PACUETHO- TEOPETUUYECKUX
padoT XMMHYECKON HApPaBJIEHHOCTH.

OIIK-2

3HaTh: MpaBUJIa TEXHUKNA 0€30MTaCHOCTH TP paboTe B XUMUUYECKOH 1abopaTopuu;

METO/IbI TIOJTyYEHHUSI U UCCIIEJOBAHNUS XUMUYECKUX BEIIECTB U PEaKIUii; OCHOBHbBIE MIPUHIIMIIBI U
MOAXO0/IbI K BEIOOPY METOJIOB aHANIN3a; OCHOBHbIE (PU3NYECKHE U XUMUYECKHE CBOWCTBA BELIECTB
U MaTepHajIoB, UCIIOJIb3YEMBIX B JaOOPATOPHBIX U TEXHOJOTHYECKHX YCIOBHSIX, HA OCHOBAaHUU
KOTOpPBIX (OPMYIUPYIOTCS TpaBUJa W HOPMBI TEXHUKH O€30MaCHOCTH; IMpaBUIa TEXHHUK
0€30MacHOCTH B XUMUYECKOH 1a00paTOpUu U Ha MIPOU3BO/ICTBE.

YMeTh: NpUMEHSATh 3HaHUSI HOPM U MPABUIJI TEXHUKH 0€30MaCHOCTHU B JIA0OPAaTOPHBIX YCIOBUSIX;
IJIAaHUPOBATh U MPOBOIAUTH SKCIIEPUMEHTAJIbHBIE HCCIEA0BAHUS, UCIIOIb30BaTh XUMUYECKHUE
CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTAHMYECKHMX U OPraHMYECKUX BEIIECTB WU Pa3InYHbIC
METO/Ibl TTOTYYEHUSI U UCCIEAOBAHHUS XUMUYECKUX BEIIECTB U PEaKIUii, MPOTHO3UPOBATh U
OIIEHUBATh PE3yJIbTAThl YKCIIEPUMEHTa; (OPMYIIMPOBAThH MpaBUiia 0€30MIaCHOTO OOpaIleHUs
C XMMHYECKMMH BEIIECTBAMU M MaTepHajaMH C y4eTOM HUX (PU3UYECKUX U XUMHUYECKHX
CBOWCTB.

Baagers: HaBbIKaMU OKa3aHUS TEPBOI MOMOIIH; HABBIKAMU ~ XUMHYECKOTO YKCIIEPUMEHTA B
00JIaCTH HEOPTaHUYECKUH U OPTaHUYECKON XUMHH, (PU3UKO-XUMHUYECKHUX METO/IOB aHAIIN3a;
HaBbIKAMU MPAKTHYECKON pabOThI HAa  COBPEMEHHOW  ammaparype Ipy NPOBEICHHUU
SKCIEPUMEHTOB, HOPMaMHU TEXHUKH O€30MacHOCTH.

OIIK-3

3HaTB: TEOpPETUYECKHUE Y [TOJTyOMIIMPUYECKUE MOJIEIIA U UX IPUMEHEHHUE TIPHU PELICHUU
3a7a4 XMMHUUYECKON HaNpaBJI€HHOCTH.

YMeTb: HUCIONB30BATh CTAHJIAPTHOE IPOTpaMMHOE oOecrnedyeHHe IpU pelIeHUH 3ajady
XUMUYECKON HANpaBICHHOCTH, IPU MOJTOTOBKE HAYYHBIX ITyOJIMKALIMI U JOKJIA/I0B.
Baanersb: HaBbIKaMU pa3pabOTKU CHELUATU3UPOBAHHBIX MPOrpaMM JUIsl pELIeHMs 3ajad
npodeccuoHaIbHON chepbl AesITEIbHOCTH.



OIIK-5

3HaTh: OCHOBHBIE TEXHHYECKUE CPEJICTBA KOMIIBIOTEPHBIX CHCTEM; OCHOBBI MH(OPMAIIMOHHO-
KOMMYHHMKATUBHBIX  TEXHOJIOTMI;  OCHOBHbIE  TEHACHLUU  Pa3BUTHUS  COBPEMEHHBIX
MH(GOPMAIMOHHBIX TEXHOJOTHH M OCHOBBI HMH(POPMALMOHHOW O€30MacHOCTH; IPaBOBOE
peryaupoBaHie B UHPOPMALIMOHHOM cpee.

YMeTb: HCNOJIB30BaTh COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOIMM (TEXHOJOrMu 00paboTKu
TAHHBIX, TEKCTOBOHM, TpadUUeCcKOi, UYMCIOBOW WH(POPMALMHU, CETEBbIE W MYJIbTUMEAHNA
TEXHOJIOTUH).

Baaners: HaBbIKaMU PabOTHI ¢ KOMITBIOTEPOM KaK CPEIICTBOM YIPABICHHS HH(OPMAIHEH.

OIIK-6

3HaTh: OCHOBHBIE TpeOOBaHMS K IPEACTABICHHUIO PE3YJbTaTOB pabOT B Mpo¢ecCHOHATbHON
chepe NeATenbHOCTH; CTPYKTYPY HAay4dHOTO JOKIada (Ha3BaHWE, 0OOCHOBAHHE AaKTyalbHOCTHU
paboThI, 11eb padoThI, 3a7]a4H, COCTOSIHAE BOIIPOCA, OCHOBHBIE PE3YIbTATHI H BBIBOJIBI).

YMeThb: UCIOIB30BATH CHENUATH3UPOBAHHOE MPOTPAMMHOE 00ecreueHNe TPH TPEeACTaBICHUN
pe3ynbTaToB padboThl MPOQPECCHOHATLHOMY COOOIIECTBY; O(QOPMUTH OTYET WM HAYyYHYIO
MyOIMKAIUIO C UCTIOJIb30BAaHUEM HOBBIX HH()OPMALIMOHHBIX TEXHOJIOTHl.

B.]'Ia}IeTl): InIprueMaMi HU3JI0KCHUA HAYYHOI'O TCKCTA.

[Ipu ocBOCHUY TaHHOW JUCITUTIIINHBI 00yJaIONIUICS CMOXKET MPOIEMOHCTPUPOBATH
(vactruHO) crenyromue 00o0eHHbIe TpyaoBbie pyHKIuU (OTD) u Tpynossie pyukuuu (TD):

TpynoBbie GyHKUMH
Oobaacts  |[[IpodeccuonasbH 00600 eHHbIE
npodeccHonaab| blif CTAHAAPT | TPYIOBbie PYHKUUHU Yposenn
Holi (monyposen
JAeATEeILHOCTH b)
KBaJIU(PUKA
UM
HaumenoBanue Kog
01 01.001 [Temaronllenarornueckas ObweneoazozuueckasnA/01.6 6
Obpa3zosa (negaroruveckasi |[MesiTeTbHOCTD 0| gyrxyus. ObyueHue

Hue u Hayka (GUeATeIbHOCTh  BIIPOCKTHPOBAHUIO u
chepe cthepe peanuzanuu
00WKONBLHOZ0,  |TOUIKOIBHOTO, 00pa3oBaTENHLHOTO
HAYUANbHO20 HAYaTBHOTO nporecca B
0oweco, 00111€TO, 00pa30BaTENBHBIX
0CHOBHO20 OCHOBHOTO OpraHU3aIMsX Bocnumamenonas |A/03 6
06w eeo, 00I1IEero, CPEIHEroJIOMIKOILHOrO, OesimenbHOCmb
cpednezo 0buje200011ero HAYaJILHOTO oo111€ero,
obpazosarus, 00pa3oBaHus) OCHOBHOI'O ooO11ero,
npogeccuonanbH |(BOCIIATATEND, CpEmHero o0rIero
020  OOyYeHUs,[yunTeNb) 00pa3zoBaHus Passusarowas  A01.6 6
hpogheccuonansh OesimenbHOCb
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020 [lenarorunueckas Iledazoeuueckas B/02.6 6
0bpaszosanus, eATeNbHOCTh o|  desmenbHOCMb NO
OononnumenvHoz [POEKTUPOBAHUIO u peanuzayuu
0 obpaszosarnus) peanu3alMu  OCHOBHBIX npozpamm
00111c00pa30BaATEINBHBIX | HAUAILHO20 00Ue2o
porpaMm 0bpaszosanus
01.003 [IperogaBanue 1o Opeanuzayus AJ01.6 6.1
[MpodheccnoHambH |[TOMOTHUTETBHBIM OesmenbHoCmU
bIii CTAHAAPT 00111c00pa30BaTEILHBIM yuauuxcs,
«ITemaror porpamMMam HAanpasieHHol Ha
MOTIOJTHUTETLHOTO oceoeHue
00pa3oBaHUs OONOJTHUMENbHOU
erei u 0bweobpazosamenvm
B3POCIIBIX» ol npozpamMmbl
26 Xumuuecxoe, 26.006 JTaGopaTopHo - Ananusz coipvs,  |A/02.6 6
umuro- [MpodeccnonanbH [aHATUTHYECKOE Mamepuanos Ha
MmexHoN0eUYecKo I CTaHAapT COIPOBOXK/ICHNE coomeemcmeue
e npouzeoocmeo («CHenuaaucT o [pa3padoTku cmanoapmam u
paspadboTke HAHOCTPYKTYPUPOBaHHbI MeXHUYeCKUM
HAHOCTPYKTYPHPO [X KOMITO3UIIMOHHBIX VCLOBUAM,
BaHHBIX MaTeprasoB UCNONbL3YEeMbIM 8
KOMITO3UIIMOHHBIX npousgoocmee, u
MaTepruajoBy. obpabomxa
HaumenoBanme IKCNEPUMEHNATILHBIX
BHIA pe3yIbmamos
rpodeccuoHanbHO[HaydHO-TeXHHYECKast Cocmasnenue B/06.6 6
I DesSTeNbHOCTH: |pa3paboTka u AHATUMUYECKUX
[Tpou3BOACTBO  [METOAMYECKOE 0030p08, HAYUHBIX
HOBBIX CONIPOBOXKJICHUE B omuemos,
HAaHOCTPYKTYPHPO |007aCTH CO3IAHMSI nyonuKayust
BaHHBIX HAHOCTPYKTYPUPOBAHHBI pe3yibmamos
KOMIIO3UITHOHHBIX [X KOMITO3UIIMOHHBIX uccnedosanuil
MaTepHuasoB MaTepraoB
40 Ckeosnvle 40.011 [IpoBenenne Hay4IHo- Ocywecmenenue A/01.5 5
8UObL IpodheccroHaNbHBI HCCIEMOBATENLCKUX U | nposedeHus pabom
npogheccuonanvu| ¥ CTaHmApT OITBITHO- no obpabomie u
ot «Criernuanmcr 1mo KOHCTPYKTOPCKHX AHATU3ZY HAYYHO-
OdesmenvHocmu HAY4YHO- pa3paboToK 1Mo MEXHUYECKOU
HCCIIEIOBATENILCKU| OTACIBHBIM pa3ienam ungopmayuu u
M U OINBITHO- TEMBI pe3yibmamos
KOHCTPYKTOPCKHM uccnedosanul
paspaboTkam»»
HawnmeHnoBanme Ocywecmenenue AJ02.5 5
BHJA BbINONIHEH S
podecCHOHATBHO IKCNEPUMEHTNOB U
W AeSTEeIbHOCTH: ogopmnenust
IIpoBenenue pe3yibmamos
HAY4HO- uccnedosanuli u
HCCIEIOBATENbCKH paspabomox
X M OIBITHO-
KOHCTPYKTOPCKHX
pa3paboTok
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5. Conep)lcaﬂne H y'leﬁHO-MeT()}II/I‘IeCKaﬂ KapTa JUCHUIIJINHbI

1 cemecTp

HEaem

HanmenoBanue TeM (BOIPOCOB),
M3y4aeMbIX 10 JJaHHOW JAUCLUIIINHE

SausaTus

CamocrosTenpHast

pabora

Dop
MBI

KOHT

poust

*)

Komuect
BO
OasioB
TEKyILeH
paboTsI
JUISE
aTTecran
uu

~ =

Conep:xxanue

Yacer

Jlurepa
Typa

Beenenue B XUMHIO.

1. Baxneiimme moHsTHs ((HOPMYIHPOBKH): aToM,
JJIEMEHT, MOJIEKYJla, MOH, IIPOCTOE BEIIECTBO,
CIIO)KHOE  BEIECTBO,  BAJEHTHOCT, CTeNeHb
OKHCIICHHSI, XHMHUecKas (opMmysia, XUMHYECKas
peakIus.

2. llepuommueckuit 3akon JI.M. Menneneesa.
IMonsaTns: nepuoxuyeckas CHCTEMA, MOPAAKOBBIN
HOMEp DJJIEMEHTa, TIlepuoj, Tpynma. Vi3meHeHue
METaJJIMYEeCKUX U HEMETaJUIMYEeCKUX  CBOMCTB
9JIEMEHTOB B IPYMIaxX U MOArPyNIax.

3. DieKTpoHHbBIE KOH(HUTIYpalliu aTOMOB B OCHOBHOM
1 Bo30yXkeHHOM cocTostHusAX. [TonsTHA: A1p0 aToMa,
9JIEKTPOH, JIEKTPOHHAs 000J104Ka, aTOMHAas OpOUTaTh
(xBaHTOBas sueiiKka), ypOBEHb, IOAYPOBEHb.

T B =

3HaKu 1
Ha3BaHUS
XUMUYECKHX
3JIEMEHTOB 0T 1
o 118.

13,
C,
PK

1, | 22
24 | 2

5,6

4. Teopus dJIEKTPOIUTHYECKOH  IMCCOLMAIIUH.
[IpuMepsl MOJHOW W CTYNEHYAaTOH JMCCOLHMALMU
KHUCJIOT U ocHOBaHUHM. [luccormanus coneit. [Tpumeps
HOHHBIX YpaBHEHUH peakluii, 3alIMCaHHBIX B MOJIHOM
1 KpaTKOM BUJIE.

5. Bakneiimme kacchbl HEOPraHMYECKUX COETHHEHHI.
[ToHATHS OKCHJA, KHCIIOTBI, OCHOBaHMS M COIU C
TOYKM  3PEHUs  TEOPUH DJIEKTPOIUTUYECKON
aucconnanuu. I'eneTnueckas CBA3b MEXKIY KlaccaMu
HEOPraHMYECKUX COEITMHEHUN.

Knaccudukauus
XHUMHYCCKHUX
peaxuuit.
ITpumepnl
peakuuit
COEIMHEHMUS,
PpaznoXKeHus,
3aMeIleH s u
obmeHa.

13,
C,
PK

24 | 2

5,6, 14,
16

6. Knaccudukarnus oxcunos (4 rpymmsl). IIpumeps
peakiuid  moiyueHuss  okcupoB (3 mpuMepa).
OTHoOIIEHHE OKCHIOB PAa3IMYHBIX TPYNI K BOJE,
KUCIOTaM M IIeJiouaM; B3aUMOJCHCTBHE OKCHIOB
MEX/ly co00M (HanucaTh ypaBHEHUS PEAKIMIA).

8. Kiaccudpukanus KHCIOT 1O  CICAYIOIUM
NMpU3HAaKaM: a) OCHOBHOCTb, 0) coOIepKaHue
KHCIIOpPOJa, B) CHJIAa DJIEKTPOJIMTA, T) JIETYYecTb, [)
pactBopuMoCTb. [IpuMepbl  peakiuil  MomydeHHst
kucnor (3 mnpumepa). BsaumopeiictBue KHCIOT €
MeTajJIaMM, OKCHIAMH, OCHOBAHUSMH M COJISIMH
(npuBectn mnpumepbl peakuuit). OcoOble CcBOKCTBA
kucnor-okucimresneil (HNO3, H,SO4 koHit.).

9. Knaccuduxanust OCHOBaHHUH 10 PacTBOPUMOCTH H
cuie anekTponuTa. OcoOble CBOMCTBAa THAPOKCHAA
amMmoHus. [Ipumeps! peakunit morydeHUs: OCHOBAHUI
(3 mnpumepa). IlomyueHue THUAPOKCHIA AMMOHHUS.
OTHoIIeHHE OCHOBAaHMI K KHCJIOTaM, KHCIOTHBIM
OKCHIAM, COJISIM, HeMeTalulaM H  aM(OTEpHBIM
MeTaJlam. Oco0sbie cBoiictBa  amdoTrepHbIX
OCHOBaHMH (IIPHUMEPBI PEAKIIHiA).

10. Knaccudukanms coneid (5 rpynm). ITpumepst
peakiuii  momydenust coiedr (11 cmocoGoB).
BzaumoneiicTBue coieil ¢ KMCIOTaMH, OCHOBAHUSMH
u coisamu (mpuMepsl). [uaponns conell (MOHHBIE U
MOJIEKYJISIDHBIE ypaBHEHHS CTYIEHYaTOTr O
THIPONIN3a).

11. TloHsTHE OKHCIHMTEIHLHO-BOCCTAHOBHTEIBHOI
peaKIuM, OKUCIHTENS, BOCCTAaHOBUTENS. Ilpumeps
MEXMOJIEKYJISIPHBIX, BHYTPUMOJIEKYJIIPHBIX
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUH U
peaxnui I CHPOTIOPLOHUPOBAHHSL. Meton
JNIEKTPOHHOTO  OajaHca Kak MeTon  Iombopa
K09 GUIHEHTOB (TIPUMEPBI).

Kucnotno-
OCHOBHBIE
CBOICTBa
OKCH/IOB K
THJIPOKCHJIOB
9JIEMEHTOB B
3aBHCUMOCTH OT
MOJIOXKCHUS
JJIEMEHTa B
MepHOIUYECKOM
cucreme

13,
C,
PK

1, |22
24 | 2

5,6, 14,
16

12. ®wusnueckue BENUYUHBI, HCIONB3YEMbIE IIPU
peLIeHNH pacyeTHBIX 3aJad: Macca, OTHOCHTENbHAs
aTOMHas Macca, OTHOCUTENbHAas MOJEKYJIIpHas
Macca, KOJIMYeCTBO BELIeCTBA, TOCTOSHHAS ABOTaapo,
MOJSIpHas Macca, MOJISIpHBIA 00beM U JApyrue
MOJISIPHBIC BEJIMYHMHBI, MOJISIPHBIA 00BbEM HJIeaJIbHOTO

Pacuernsie
3aa4M 10 Kypcy
XHUMHUU CpeTHen
HIKOJTBI

13,
C,
PK

1, | 22
24 | 2

5,6,13
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rasa IpH HOPMAJBHBIX YCIOBUSX (H.y.), JOJS
(MmaccoBasi, OOBEMHas, MOJSIpHas), IUIOTHOCTS,
OTHOCHTEIIbHAS MJIOTHOCTb rasa, CKOPOCTb
XUMUYECKOH  peaKIMy, TeMIeparypa, CTeHeHb
(muccolyanuy, INpeBpalleHuss U Ip.), KOHCTAaHTa
XMMHYECKOr0 paBHOBeCHs. EQMHUIBI M3MepeHHs BCeX
MIePEYHCIICHHBIX BEIINIUH.

13.  VYpaBHeHus cB3H Mexay (u3MUecKuMHU
BEJIMUYMHAMH. 3aKOHBl MJEAJIbHBIX I'a30B. YPaBHEHUE
MenneneeBa-Knaneiipona.

DHepreTvka U paBHOBECHE XMMUYECKHX ITPOLIECCOB.

1. ITonstne TEPMOIMHAMUYECKOM CHCTEMBI.
OTKpbITasi, 3aKpbiTasi W H30JHPOBAHHAS CHCTEMBI.
PaBHOBecHast 1 HEpaBHOBECHAs CHCTEMBI.

2. Tlonstue Temiorel  (TerwioBoro 3 dexra)
XUMHYECKOH peakiuu. DK30- U SHAOTEPMHYECKHE
peakuuu. IIpUYMHBI BBIJICICHUS WM IOTJIOLICHUS
TEIUIOTHI B X0/1€ XUMHUYECKOW PEeaKIUH.

3. IloHsTHEe OSHTANBIUK XUMHUYECKOW CHUCTEMBI M
BeuiectBa. CraHgapTHOE  3HA4YCHUE  DHTAJBIIUU
BEILIECTBA.

4. 3akon I'ecca. Kpyrosoii npouecc bopra-I'abepa u
SHTAJBIUIHAS JUarpaMMa XUMHYECKUX ITPOLIECCOB.
OmnpeneneHue  TemwioBoro ds¢dexTa XUMHYECKON
peakLuy MO CTaHJAPTHBIM DHTAJBIUIM 00pa3oBaHUs
BEIECTB M CTAHJAPTHBIM SHTAJBIHUSIM CrOPaHUS
BELIECTB.

CrneactBust
3akona ['ecca.

13,
C,
PK

1,
24

5. DHTpoNHUsA Kak Mepa HEeyHOops104E€HHOCTH CHCTEMBI.
3aBUCHMOCTb SHTPONUH OT TeMepaTypsl. Mi3meHnenue
OHTPONHUHU CHUCTEMBI IIPH HNPOTECKAHUU XUMHYECKOU
peakiuu 1 npu Ga3oBbIX MPEBPALICHUSAX.

6. TIlomsitme CaMONpPOW3BOJBHOrO Mpolecca U
obpaTUMOro nporecca. OHTpONUKHHBIH u
SHTANBNUHHBIA (DaKTOPHl M HampaBJeHUE IPOIEcca.
Oneprus I'm66ca Kkak KpUTepHH BO3MOXKHOCTU
CaMOIPOHU3BOJILHOIO IPOTEKaHHsI POIECCa.

7. Tpunnun Jle Iarense. Ero oObsicHenue c
MOMOIIBIO ypaBHeHHs ['u0Oca. Ilpumepsl BIMSHUS
pa3nu4HbIX (aKTOPOB (KOHIIEHTpALMs, TEeMIeparypa,
JIaBJIeHHE) Ha COCTOSHME XUMHUUYECKOTO PABHOBECHS.
8. Koncranta paBHoBecus. I[Ipumepsl BbIpaXkeHUs
KOHCTAHTbI PABHOBECHS PA3JIMYHBIX IPOLECCOB Uepe3
nmapiyanbHble JaBJIEHHSA Ta30B HIM KOHLEHTPAIUU
(aKTUBHOCTH) XMKHX WJIM ra3000pa3HbIX BEIIECTB.

Pacuer sueprun
CBSA3H.

13,
C,
PK

1,
24

CKOpOCTh XHMHYECKOH peakInu.

9. IloHsTHE CKOPOCTH XHMHYECKOW PEaKLHh. 3aKOH
neifictBylomux Macc. KuHerHyeckoe ypaBHEHHE.
ITopsimok 1 MONEKYIAPHOCTD PEaKIUH.

10. 3aBUCHMOCTb CKOPOCTH XUMHUYECKON PEAKLUH OT
Temneparypsl. [IpaBuwio Baur-T'odda m ypaBHeHHe
Appennyca. IloHATuss dSHepruM aKkTHBALUU U
KOOPJMHATHI PEAKIIHH.

11. MexaHu3sM XuMHYeCKOM peakuuu. I[loHATHE
JIMMHATUPYIOIIEH cTaguu mporecca.
ITocnenoBaTenbHbIC U MapaJLICIbHBIC PEaKIUHL.

Kunernka
TapauIeIbHBIX
peakuuii.

13,
C,
PK

1,
24

Crpoenne atoma. [lepuopnueckuid 3axoH. CTpoeHue
BEIIECTBA.

1. Vcropusi pa3BUTHS NPEACTABICHHH O CTPOCHUH
aToMa: IIaHeTapHas Mozens Pesepdoprna, mocTymars
Bopa. Ilpeamocsuiku co3fgaHus KBAaHTOBOM TEOpHU:
ypaBHeHust Ilmanka wu  DiiHIITeliHa, BOJHOBOE
ypaBHEHUE He Bpoitns u TIPUHIUIT
HeonpenenenHoctu I eitsendepra.

2. Artomuoe sgpo. Macca H 3apim IpOTOHA U
HeifTpoHa. SlmepHble cuibl, UX npupona. IIpumeps
SIIepHBIX peaKIui: o- pacman, [- pacman, B*-pacmap,
JeNeHNe TOKEIBIX sziep.

3. 3apsan u macca a1ekTpoHa. KBaHTOBaHHe dHepruu
JNEKTpOHa B  aToMe. KOpHmycKyIIpHO-BOIHOBOU
OyanusMm  onekTpoHa. [loHATHE O  BOJHOBOM
ypasHenuu llpenunrepa u ero pemenun. Onucanue
COCTOSIHUSI DJJIKTPOHA B aTOMe C IIOMOIIBIO
KBaHTOBBIX YHCEI, X (QH3UIECKUH CMBICIL

4. OcHOBHBIE NIPUHIUIBI U TIPaBHIA, OINpECIAIONTe
MOpSJOK  3alONHEHHS OpOHTaneill dIIEKTPOHAMH:
NPHHIONI HauMeHbIOIEH SHepruu, mpuHoun Ilaymm,
npasmio XyHJa, npaBuia Kieakosckoro.

5. ®opMa TrpaHMYHOW TOBepXHOCTH S, p, d —

Teopus bopa.

A3,

PK

1,
24

13




opoutaneil. IloHstme opOuTaIBHOrO pagumyca U
panuyca TIpaHMYHOW noBepxHocTH. Ilepuoguyecku
MOBTOPSIOIMECS ~ CBOWMCTBA ~ aTOMOB:  JHEprus
MOHM3ALUH, CPOACTBO K 3JIEKTPOHY, OTHOCHTENIbHAs
anekTpooTpunarensHocTs (03). Onpenenenue OD no
Ionuury u Mannukeny, a taxke no Onpuny u Pokay.
6. Ousnueckuit CMBICI HOMEpa IEpUOJa, HOMEpa
IPYIIBL, AEIeHUs IPYIIb Ha IJIABHYI0 W I000YHYIO
noarpynnsl.  Knaccudukamus — 9JIeMEHTOB 11O
CTpOCHHUIO atoMma: s, p, d, f- amemeHTHI.

7. ITpumepst BHYTpPEHHEH u BTOPUYHOMN
MEePUOAUYHOCTH. VX OOBsCHEHHE ¢ IOMOIIBIO
a¢pdekToB "skpaHupoBaHus" U "IIPOHUKHOBEHHUS".
IMonsiTue >¢ddexTnBHOrO 3apsna snpa, 3hPEeKTUBHOro
MOPSIIKOBOr0 HOoMepa M J(P(PEKTUBHOIO aTOMHOIO
paauyca.

8. Ilpupona xuMuyeckoi cBs3M. Pazmmums mexay
MOHATHSIMU “XMMHUYecKasi CBS3b” U “BaJICHTHOCTB”,
“BaJIGHTHOCTE” M “KOOpAMHALMOHHOE  YHUCIIO”.
Crenenb  okucieHus. [loHsATHE  KOMIJIEKCHOTO
COEJIMHEHMSL.

9. OCHOBHBIE TOJIOXKEHHSI TEOPUH BAJICHTHBIX CBs3ei
(BO). Hacsinaemocrs u HaINpaBJICHHOCTh
KOBQJIEGHTHOH  cBsi3u.  [IpocTol ¥ JTOHOpPHO-
AKIENTOPHBIH MEXaHW3M 00pa30BaHUs KOBAJCHTHO
cBs3u. CriocoObI mepekpbiBaHus opbuTaneil (o- U m-
CBSI3H).

10. Teopuss ruOpuaM3alMM ATOMHBIX OpOMTaIeH.
PacnonoxkeHne B NPOCTPAHCTBE  TMOPUIHBIX
opOwuraieii: sp, dp, sp?, dp?, sd?, pd?, spd, sd® sp?d,
spd, sd*,  sp3d?,  spid®,  spid*. Teopust
JIOKAJN30BaHHBIX [ap W TreoMeTpuyeckas ¢opma
MOJIEKYJL.

11. Jlnuna cBsi3M M KPaTHOCTh CBsA3U. IIpumeps
HeOpFaHqueCKHX COC)]HHCHl/lﬁ C O}ll/lHaprIMl/l,
JIBOIHBIMH U TPOMHBIMH CBA3SMH. [lenokanu3oBaHHas
cBsi3b Ha npumepe CO3%, NOjg~, SO,.

12. IMonsspHOCTB ¥ NMOIAPU3YEMOCTD CBsI3U. [lonspHbIe
1 HETOJIIPHbIE MOJIEKYIIbI. JIUTONBHbIN MOMEHT CBSA3H
U JHIOIBHBIH MOMEHT MoJeKynsl. IlocrosHHbIE,
MTHOBEHHBIE H HHIYIIH POBAHHbIE JUIIOJH.

13. OCHOBHbIE TOJOXXEHUSI TEOPUH MOJIEKYJISPHBIX
opbuTtaneit (MO). ®usnyeckuit cMbica GQyHKIHMHA @,
1 K03 HUIIMEHTOB A1 U A, B ypaBHEHUH

Oyo= AMWa Aoy, CBsA3bIBAIONME, PA3PHIXISIONINE
u HecBs3pIBaromue MO.

14.  VYcnoBus,  onpenensione  BO3MOXHOCTb
MEPEKPBIBAHUS aTOMHBIX opOuTaneil (3Heprus u
reoMeTpus). DHepreTnueckas auarpamma MO
JIBYXaTOMHBIX T'OMO- H TETepPOSIEPHBIX MOJEKYI,
o0pa3oBaHHBIX 3JIeMeHTaMH 2 mepuopa. Pacuer
KpPaTHOCTH CBS3M M OIIGHKA MAarHUTHBIX CBOHCTB
MOJIEKY L.

15. PacyeT cTemeHH HMOHHOCTH CBs3U. MOHHas CBs3b
Kak KpaitHuHi ciayuait MOJIAPHOM CBSI3HU.
HenanpaBieHHOCT, M HEHACBHIAEMOCTb HMOHHOI
cBs3u. IToHATHE HOHHOTO KpUCTaa.

16. Xumuueckas CBA3b B METAJUIAX C MO3UIMI TEOPUH
«3JIEKTPOHHOTO Tra3a» U Teopud MO (30HHAs TEOPHS).
BanenTHas 30Ha, 3ampelleHHas 30Ha M 30HA
MIPOBOIUMOCTH. OObsicHeHnE BBICOKOU
9IIEKTPONPOBOJUMOCTH, IUIACTUYHOCTH u
MeTaJIM9IecKoro 61ecka ¢ MOMOIIBIO 30HHOU TEOPUH.
BnusiHue BKIaa KOBAJICHTHOH CBS3H Ha (pU3HUYECKHe
CBOICTBA METAJIIOB.

17. DJeKkTpocTaTHyecKas npupoaa
MEXMOJIeKyJsIpHOro  B3auMmozeiictBus.  [Ipumepsr
OPUEHTAIIMOHHOT O, HUHIYKIHOHHOTO u
JHCTIEPCHOHHOTO B3aHMOEHCTBHS.

18. BomopomHas CBs3b KaK YacTHBIH  ciydait
KOBAJICHTHOIT JIOHOPHO0-aKIEITOPH O CBSI3H.
TIpumepsl BogopoaHOW cBs3M (Boaa, pTopoBomopoxn).
BmusiHme  BOIOpORHOM  CBA3M Ha  (U3HUECKHE
CBOICTBA BENIECTB.

Honnast cBsI3b.

13,
C,
PK

1,
24
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Kommnekcasie COCOIVHCHUA.

1. OcHOBHEIE ITOJI0XkKEHUS KOOPAUHAIIMOHHON TEOPHHU
Bepnepa. [ToHATHS IIeHTPaIbHOr 0 aTOMa, JINTAH A,
BHYTpPEHHEW 1 BHELIHeH cdepbl. 3aBUCHMOCTD
MOIISIDHOH 3JIEKTPOHPOBOJMMOCTH PacTBOpa

XenaTsl.
MHorosaepHbie
KOMITJIEKCBI.

13,
C,
PK

1,
24

14




KOMITJIEKCHOI'O COCAWMHEHHUA OT COCTaBa KOMILJICKCA.
I/I30Mep1/151 KOMIIICKCHBIX COeL[PIHeHP[ﬁ.

2. 3aBHUCHMOCTb  YCTOWYMBOCTH  KOMILIEKCHOI'O
COCIMHEHHUS OT IPHPOABI IEHTPAJIbHOIO aToMa
(21eKTpOHHOE CTPOEHHUE, paauyc, 3apsn).
Crabuinm3anus HEYyCTOMYMBOW CTENEHH OKHUCIICHUS
LEHTPAIIBHOT0 aTOMa KOMILIEKCOO0Pa30BaHUEM.

3. 3aBUCHMOCTH  YCTOWYHMBOCTH  KOMIIJICKCHOTO
COEIMHEHHS OT IPUPOJIbl JIMTAHJIOB (JIEKTPOHHOE
CTpOEHUE, PAINYC, 3apsin). Psig akTHBHOCTH JIMTaH/OB.
Msrkue ©  OKecTkMe JMranjael. JleHTaHTHOCTh
JIMT'aHJI0B.

4. IIpaBuina  HOMEHKIATYypbl  KOMILIEKCHBIX
COEIMHEHUH.

5. Krnaccudukarnus KOMIUICKCHBIX COEIMHCHHH II0
3apsafy KOMIUIEKCA, IMPUPOJE JIMIAHAOB, HAJIUYUIO
LUKIOB (IpaBWJIO LHMKJIOB), YHUCIY LIEHTPAIbHBIX
aromoB. Kiacrepsl. m-Kommekcs.

6. Ilpupoma XMMHYECKOH CBSI3M B KOMIUIEKCHBIX
COEIMHEHHAX C IMO3UIMH TEOPUM BaJICHTHBIX CBs3EH
(BC). BblcokO- ¥  HM3KOCHHHOBBIE KOMILIEKCBI.
BHyTpH- 1 BHEIIHEOPOU TaIbHbIE KOMIUIEKCHI.

7. OnucaHue OKTa3APUYECKHX, TETPAIPUUYECKUX H
KBaJPaTHBIX KOMIUICKCOB (-3JIEMEHTOB C MOMOIIBIO
Teopun Kpucramwmdeckoro nons (TKII). Dueprus
pacuienyieHuss opOuTaneil M BHEprus CrapuBaHUs
3JIEKTPOHOB. MarHuTHbIE U CIEKTpaJibHbIE CBOHCTBA
KOMILJIEKCHBIX COETMHECHUIA.

8. IlpuMeHeHHe TEOPHH MOJEKYIIPHBIX opOHTaseil
(MO) st onMcaHKst IPUPOJBI CBA3M B KOMILIEKCHBIX
COEIMHEHHSIX.

9. VYCTOWYMBOCTH KOMILUIEKCHBIX COCAMHEHHH B
BOJHOM pactBope. KoHCTaHTa yCTOWYMBOCTH M
KOHCTaHTa HecToiikocTn. OnpeneneHue IOHATUS
«KOMIUIEKCHOE coefinHeHue». TepMoanHaMuueckas u
KMHETHYECKasi yCTOMYMBOCTh KOMITJICKCOB.

10. MeToabl MOTY4eHUS! KOMIUIEKCHBIX COCIMHEHHH.
Mertoz 3aMEIeHUs. 1 OKUCICHHUS B BOAHOM pacTBOpE.
Meton Tepmuueckoit auccoumanuu. Ilomydenue
KapOOHMJIOB MpPU  B3aUMOJACHCTBUM METAaUIOB €
okcuznom yriepona (I1). Mcnonb3oBanue 3ddexron
LUC- ¥ TPAHCBIMSAHMA IS TOJY4EHHUS KOMIUIEKCHBIX
COCAMHEHUH.

11

PactBopsI.
1. Tlonsitue pactBopa. [Ipumepsl TBEpAbIX, KUAKUX U
ra3000pa3HbIX pacTBOpoB. CycCHEH3MH, 3MYJbCHH,
KOJIJIOMIHBIE PACTBOPEI.
2. ConbBaTtariusi, coibBaThl. OcoObIe CBOMCTBA BOJBI
Kak pactBopuTens. IwmapaTel. KpucrammoruapaTsl.
IIpuMepbl HEBOAHBIX PACTBOPUTEINEH.
3. KucnoTel, OCHOBaHHS M COJM C TOYKU 3PEHHUS:

a) TEOpUH UIEKTPOJIUTUY ECKOI
JVCCOLMANUH,

6) Teopun bpencrena-Jloypu,

B) Teopuu Jlprouca.
4. KoumeHTpanuss ¥ akTHBHOCTb HOHAa B DacTBOpE.
KoHuenTpanuonHas u TepMOIHHAMHYCCKAs
KOHCTaHTBl ~JAUCCONMALMH. B3amMocBs3p Mexmy
KOHCTAHTOU IMCCOLHAINH H CTEHEHBIO JHCCONUALHN
(3akoH paszbaBnenus). @DaxkTopsl, BIMAOLIME Ha
KOHCTAHTY JHCCONUAIIH.

T'unpatnas
Teopus
PacTBOpOB

13,
C,
PK

1,
24
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5. KosumratuBaele cBoiictBa pactBopoB. OcMoc.
OcMmoTHueckoe AaBlIeHHE, TeMIepaTypa 3aMep3aHus,
TeMIlepaTypa KHIEHHS H OTHOCHTEIbHOE IMOHIDKCHHE
JaBJICHHs ITIapa PAacTBOPHUTENI B CIydae pPacTBOPOB
9NIEKTPOIHTOB U HEIEKTPOIUTOB.

6. MonHoe mnpou3BeqeHHUE BOABL BomopoaHbIii
mokaszaTenb.  KHCIOTHO-OCHOBHBIE — HHIMKATOPBI.
IIpumepsl OydepHBIX pacTBOPOB.

Konuentpanus
pacTBopa.

13,
C,
PK

1,
24

13

7. BnusHHe TemmepaTypsl M JaBICHHS  Ha
PacTBOPUMOCTb TBEPABIX, XKHIKAX U Ta3000pasHBIX
BEIIECTB. KonugectBeHHbIE XapaKTEePHCTHKI
PacTBOPUMOCTH:

a) K03 GUIIMEHT PaCTBOPUMOCTH,

0) KOHCTaHTa  MJIM  IPOU3BEICHUE
pactBopumoctu (T1P).

PactBopumocTs

13,
C,
PK

1,
24

14

8. Tmapomus comeit. Ilate THHOB comeil B
3aBUCHMOCTH OT PacTBOPHMMOCTH M THAPOJIH3YEMOCTH

ITonukoneHcary
us i

1,
24




COCTaBIBIIONIMX MX MOHOB. KoHCTaHTa ruaponmsa u
creneHb rujgposm3a.  DakToppl, BIMSAONME HA
KOHCTAaHTY M  CTEHNEeHb  THApOJIN3a.  YCIOBHUS
MOJIaBJICHUS THIPOJIH3a.

9. Jlucconmanuss KOMILIEKCHBIX WOHOB. KoHcTaHTa
HECTOMKOCTH. ®daxTopsl, oIpenesonye
YCTOMYMBOCTh KOMIUIEKCHBIX HMOHOB B pacTBOpe.
Oc00EHHOCTH JUCCOMUAIIINH BOMHBIX COJICH.

HOJMMepU3alus
IPOAYKTOB
TUIpONU3a

PK

15

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC pe€akuuu.

1. OKHCIIMTEIBHO-BOCCTaH OBUTEIIbHBIC CHUCTEMBI.
I/I306pa>1<eHHe OKHCJIIMTEIIBHO-BOCCTAHOBUTECIIBHBIX
CHUCTEM METOJIOM nonypeaKuHﬁ.

DNEeKTPOHHBIN 5
GanaHc

13,
C,
PK

16

2.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN  ITOTCHIIHAI
KaK  KOJMYECTBEHHAs  XapaKTePHCTHKAa  PEIOKC-
cucreMsl. YpaBHeHue HepHera.

3. Petokc-11oTeHInabl U OLEHKA HallpaBJICHUs U
nonHoTH nnpotekanust OB peakiuii. 3aBUCHMOCTB
MEX/1y BEJIMYMHAMH PEIOKC-TTOTCHI[HAIOB CUCTEM H
u3MeHeHuneM sHepruu ['nbdoea.

JluarpaMmel 5
Jlatumepa

13,
C,
PK

17

4. OKHCIUTENIbHO-BOCCTAHOBHUTEIBHBIE MPOLIECCHl C
ydacTuem 3JIEKTPHYECKOTO TOKA. [Tonsitue
JMEKTPOXUMHUYECKOTO  DKBHBAJICHTA.  DJIEKTPOJIU3
pacTBOPOB M pacIlIaBOB. DJIEKTPOCHHTES.

DnexkrpomeTamty | 5
prus

13,
C,
PK

1, | 22
24 | 2

18

5. TanpBaHWYeCKHWEe SJEMEHTHL. [lepBUYHBIE W
BTOPHYHBIC  DJIEMEHTBI. Onement  Jleknanie,
CBHHIIOBBII aKKYMYJISITOP, IIEI0YHON aKKyMYJISITOP.

JluTnit-noHHbIC 5
AKKYMYJISTOPBI

13,
C,
PK

1, | 22
24 | 2

Hroro

36 |18 |1
0
8

90

22 | 40

x J13 - nomamnee 3anaunue, C - cemunap, PK - pyOexHbIe KOHTPOJIbHBIE
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JIutepa
Typa

O0wwmit 0630p p-3JIEMEHTOB.

1. TlonokeHume p-3IEMEHTOB B IEPHOAMYECKOM
cucteMme. Ctpoenue atomoB. M3MeHeHHEe aTOMHBIX
paIMycoB M HOHM3ALHOHHBIX MHOTEHIHANOB IO
MepUOoaM H TPYIIaM.

2. BaneHTHOCTh U CTEHEGHH OKHCICHHUS aTOMOB P-
271eMeHTOB. V3MeHeHne yCTOMYMBOCTH COCTUHECHUH
B BEHICIICH CTENEHH OKHCIEHUS IO TpYIIIaM.
XapakTep XUMHYECKHX CBSI3€ll B COCAMHEHHSIX.
CKIOHHOCTh K  OOpa30BaHHIO KATHOHHBIX U
AHHOHHBIX hopm, KOMILIEKCOOOPa30BaHUIO.
OCOOCHHOCTH CBOWCTB  p-2JIEMEHTOB 2 |
mepuofoB.  V3MeHeHHe  METaNIMYECKOro
HEMETAJUIMIECKOr0  XapakTepa  JJIEMEHTOB
KHCIIOTHO-OCHOBHBIX ~ CBOHCTB OKCHIIOB
THAPOKCHIOB 10 TPYIIIAM U IEepHOaM.

SRRV

=
o (v =

dusnueckue 5

CBOICTBa

13,
C,
PK

1, | 22
24 | 2

1,2,3,4

p-Daementst VIII rpymmsL.
1. OO6mas xapakTepuctuka osieMeHToB VIIIA
rpynnsl. CTpoenue aToMoB. M3MeHeHHe 1o rpymnme
ATOMHBIX pannycoB u HOHU3ALHOHHBIX
MOTEHIHANOoB. [IpUYMHBI XUMHYECKOH HHEpPTHOCTU
TeNus 1 HeOHa.
2. ®duspueckue CBOHCTBa OIaropomHBIX TIa30B.
XapakTep MEXKMOIEKYISIPHOTO B3aHMOJCHCTBUS.
Vi3sMeHeHHe TeMIepaTyp KHUIEHHS H IUIAaBICHHS B
psany He-Rn.
3. XuMH4ecKkne COeIUHEHHs KPUNTOHA U KCEHOHa,
OPHHINNE UX HonydeHus. ['mppomus ¢GTopumos.
Kucnoponconepxame  COSOHHEHHS  KCEHOHA.
KnaTpaTHble COeIMHEHNUsI OIarOpPOJHBIX Ta30B.

Caepxrekyuect | 5

b Ires

13,
C,
PK

24 | 2

1,234

16




Bonopon. p-Onementst VII rpynmesr.
1. Bomopon. ®dusndeckre U XUMHYECKHE CBOMCTBA
BomopoJa. Bomopox Kak  BOCCTAaHOBUTENb B
MOJIEKYJISIPHOW (popMe U B aTOMapHOM COCTOSHHHU.
B3aumoneiictBue BoOmopoAa € MeTalulaMH M
HeMeTaUlaMi. [ MIpUAbL: HOHHBIC, KOBaJCHTHBIC.
MOJIMMEpHbIE W HecTexuoMmerpuueckue. Dopmbl
HaxOXJeHus Bogopopa B mpupone. CrocoOsl
MOJIy4eHHUsl CBOOOIHOro Bojopona. IIpumeHeHwe.
Boxopo/ kak nepCrieKTHBHOE Toproyee.
2. OGOwasi xapakrepucruka p-sieMeHtoB VII
rpymnsl. CTpoeHue atoMoB. Mi3MeHeHue 1o rpymnmne
ATOMHBIX paanycos, HOHHU3ALUOHHBIX
MOTCHIMAJIOB, CPOJCTBA K 3JekTpoHy u OD
9JIEMEHTOB. BaJICHTHOCTh M CTCIEHH OKHCIICHUS
atoMoB. M3MeHeHHe [0 Tpynne yCTOHYUBOCTH
COCIIMHECHHH B BBICHICH CTENCHH OKHUCIICHUS
aTOMOB.  XapakTep XHMHYECKHX  CBsi3ed B
coeMHeHusIX. [Ipu3HaKy METAJUIMYHOCTH y Hoia U
Bojopoaa. OcobeHHocTH dhropa.
3. @usnyeckue CBOMCTBa MPOCTBIX BEIIECTB
rajloreHoB. V3MeHeHHe TeMIepaTyp IUIaBJICHUS U
KHIeHUst B psay  ¢rop—acrar. XHMHYECKHE
CBOMCTBA MPOCTHIX BEIIECTB rajioreHoB. M3meHenune
SHEPruM CBS3M B MOJICKYJIaX TaJIOreHOB 110 TpyIie
" peaKioHHast CMOCOOHOCTh ~ TaJIOrCHOB.
OTHOLIIEHHE TaJIOTEHOB K  BOJE,  IIeJoYyaM,
MeTallaM M HemerauiaM. TOKCHYHOCT M Mepbl
HPELOCTOPOKHOCTH TNpU paboTe C TrajoreHaMH.
@DopMBI  HAaXOXKICHHS TAJOrCHOB B MHPHPOIE.
l_[pl/lHLll/l]'lbl ]'lOJ'Iy'-IeHI/Iﬂ CBOGO}IHLIX raJJOréHoOB.
IIpumeHenue.

MeTtobl
IOy 4EHUS
IIPOCTHIX

BCIICCTB.

13,
C,
PK

1,
24

1,234

4. TamoreHoBOJOpPOABl. YCTOHYMBOCTL MOJEKYI.
Xapakrep ~ XMMHUYECKOH  CBSI3M.  AccolMaius
mosekyn HF. ®ropoBomopon Kak — CHIIBHBIN
HOHU3HPYIOIIHI pacTBOpPUTED. Ddusnyeckue
cBoiicrea  HHal: HW3MEHEHHE  TeMIepaTyp
miaBiaeHuss ©  kumenumst B psgy  HF—-HHal.
Xumuyeckne CBOMCTBA raJloreH0BOJIOPOJIOB:
pEaKIMOHHAs CIIOCOOHOCTb, KUCIIOTHBIE CBOMCTBA.
BoccraHoBuTenbHas akTUBHOCTH B psny: HF-HI.
OO0mme TIPUHIMIIBI MOy eHUS
rajoHreHoBoopooB. IIpoMblnIeHHOE TOTyYeHHE
coJsiHOM  kucnoThl.  IIpumeHeHue consHON U
MIaBUKOBOM  KHCIOT. [amorenuasl. OCHOBHBIC,
ampoTepHbIe u KUCIIOTHBIE rajoreHUBL.

Ionmumepnsie rajoreHUIbI. OcobeHHocTH
THAPONN3a  TANOTCHHAOB  PA3IUYHBIX  THIIOB.
T'unpodropunpl.

5. Okeugsl ¢ropa, xmopa (I, IV, VI, VII), 6poma
(IL,VI), i#oma (I, V): cTpoeHue, yCTOHYMBOCTD,
OKHUCTIUTEIbHBIC U KHCIOTHBIE CBOMCTBA, IIPUHIIUIIBI
TOJTy4EeHHS.

6. Conit KHCIIOPOACOAEPKALIMX KUCIOT IaJOreHoB.
CTpyKTypa M CpaBHHUTENIbHAS YCTOHYMBOCTb COJEit
u KUcnoT. [IpuMeHeHne THIOXJIOPUTOB, XJIOPUTOB,
XJ0paToB H  HepxuaoparoB.  OKHCIHTENBHBIE.
TOpIOYHE U B3phIBUAThIC CMECH Ha OCHOBE XJIOpaTa
U IepxJIopaTa Kajus.

7. Nnrepranorennasl. dropunst xmopa (I, 111, V),
opoma (I, III, V) u #ogma (I, 111, V, VII). Xnopuast
opoma (I) u ioma (I, III). Bpomun iiona.

CpaBHHTENbHASL YCTOWYHBOCTD ¢dropunos,
XJIOpHIOB M  OpOMHIOB, HX  CTPYKTypa.
dropupyromue areHTsl. Tunponus
HMHTEprajor eHHI0B u B3aHMOJEHCTBHE c
IeI04aMH.

Wurepranoren

UIbI.

13,
C,
PK

24

1,2,3,4

p-Daements VI rpynmsl.
1. CtpoeHne aTOMOB p-d1eMeHTOB VI Tpymmsl.
Vi3sMeHeHHEe aTOMHBIX pPajJHyCOB, CpOACTBAa K
9NIEKTPOHY, YHEPTHH HOHU3ALHUU H OTHOCHUTENIBHOU
9NEKTPOOTPHIATETFHOCTH B pany O-Po.
M3menenue mo rpymnme BaJeHTHOCTH M yCTOWYMBOMH
CTeneHu OKHUCIICHUS aTOMOB. Xapaxktep
XUMUYECKHX CBsI3el B coenuHeHUsX. CKIOHHOCTD K
00pa30BaHMIO KATHOHHBIX M aHUOHHBIX (OpM,

00pa3oBaHUIO TOMOIIEIHBIX MIOJIMMEPHBIX
COEIMHEHUH.
2. IIpocTeie BelleCTBa. AnnoTponHsie

T"anorenuas!
XaJIbKOT €HOB.
IIpumenenue
TaJIOTCHUIOB U
OKCOTaJIOr eHHU/T
0B p-
snemMeHToB VI
TPYIIIBL.

13,
C,
PK

1,
24

1,234
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MOAM(DHUKALMKA KUCIOpPOJa M Cepbl. XUMHYECKas
cBs3b B Mouiekysie O ¢ nosuuuii reopuit BC u MO.
Crpoenue MOJIEKYJIbI Os. N3menenne
HeMeTaJuIMuecknx cBoictB B pagy Op—Po.
OKHCIINTENFHO-BOCCTAHOBUTEIIBHBIE CBOMCTBAa p-
2eMeHTOB VI Ipynibl, OTHOLIEHHE K MeTalaM M
HeMeTajuiaM, Boje, KUCiIoTaM U mienodaM. OopMbl
HaxOXKICHUS 2JIEMEHTOB B mpupoxe. IIpuHiums
MOJIyYEHUS! TIPOCTHIX BEIIECTB.

3. T'mppunsl. Crpoenune Mosekysn M3meHeHue
TEeMIIepaTyp KHIIeHUs W IulaBieHust B psagy HoO—
H,Te. Tepmuueckast yCTOWYMBOCTb, KUCIOTHBIE H

BOCCTaHOBHUTEIIbHBIC  CBOWCTBA.  TOKCHYHOCTH
XaJbKOIeHHJOB  Bojpopoxa. OOmme  MeToxbl
MOJTYYCHHUSL.

4. Oxcunpl. Knaccudukanuss OKCHAOB IO THILY
XUMUYECKOH  CBS3M U KHCIOTHO-OCHOBHBIM
cBoiicTBaM. MeTOIbI IIOJIy4CHHST OKCUJIOB.

S. XabKOreHu bl Merozbt MOJIyYEHHUS.
Knaccuduxarms cyab)uI0B MO THUITY XMUMHYECKOH
cBs3u. OO1me METo/bl MOydeHNs. XalbKOr eHUIBI
KakK [OJIYIPOBOTHUKOBBIE MAaTEPHAIIBL.

6. Ilepoxcun Bomopoma. CTpoeHHE MOJEKYJIbI.
Tepmuueckast yCTOWYMBOCTE U  OKHUCIHTEJIBHO-
BOCCTaHOBHTENBHbBIE CBOMCTBA. IIpOMBIILICHHEIE U
J1a00paTOpHbIE METOAB! Moy4deHus. [IpumeneHue.
7. Tuppuasl cepsl H,S,. CrpoeHue MoJekyd.
TCle/l‘-lCCKaﬂ yCTOl\/Il'-IHBOCTb H OKHUCIIUTECJIBHO-
BOCCTaHOBUTENIbHBIE cBoMcTBA. I[lomucymbdusl.
CpaBHeHHE YCTOMUMBOCTU MONUCYIbHIOB U
COOTBETCTBYIOIIHX KHCIIOT.

8. Oxcuubsl asementoB (IV,VI). OcobGennoctu
CTpOCHl/lﬂ, l'lpl/lHL[l/ll'Il)I nonyqul/m, OTHOLICHHUE K
Bozfe, KucinotaM u mienodam. OKHCIUTENBHO-
BOCCTAHOBUTENbHbIE cBOWCTBa. I[IpuMenenune SO,
BIIHSIHHE Ha OKPYIKAIOLIYIO CPENy.

9. CepHHCTas], CENICHUCTAst U TEJUTYPUCTast KUCIIOTHI.
CrtpoeHHe MOJEKYJ] M aHHOHOB KHCIOT. MeTosl
TOJTy4EeHHS. H3smeHenue KHCJIOTHBIX u
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOHCTB B PALY
H,S03-H,Se03-H,TeO;. Ilonydenne u CBOWCTBa
KHUCJBIX H CPEAHHX COJIel TaHHBIX KUCIIOT.

10. CepHnas, ceneHoOBasi M TEJUIypOBas KHCIOTHI.
CrtpoeHHe MOJEKYJ] M aHHOHOB KHCIOT. MeTosl
TOJTy4EeHHs. H3smeHenue KHCJIOTHBIX u
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOHCTB B PALY
H,S04—H;Se0,—HeTeOg. Ilomydenne u cBoOWCTBa
KHCIIBIX U CPEIHHX COJICH NaHHBIX KHCIOT. Ocobbie
CBOIiCTBA KOHIIGHTPHPOBAHHBIX KHUCTIOT.
IMonmucepHble KHCIOTH U UX CONH.

11. Tuocepnas xucaora. Tuocynbdarsl. CTpoeHne
THOCybGaT-noHa. IlomydeHHe, OKHCIHTEIBHO-
BOCCTAHOBHTENbHBIE CBOMCTBA M IpPHMCHEHHE
THOCyb(haTa HATpUsA. [1ONHTHOHOBBIE KHUCIOTHI H
nx comu. I'mapocepructas kuciora. CTpoeHHe
MOJIEKYJIBL. OKHCIIHTENbHO-BOCCTAH OBUTEIBHBIE
CBOJCTBa.

12. IlepokcoMoOHOCEpHas ¥  IEPOKCOTMCEpHAst
kucnotsl.  Crpoennme  Momekyl — IIpuHIuUIBI
MOJTY4eHUS (3MEKTPOCUHTES). XuMuueckue
CBOHCTBA MEPOKCOKUCIIOT U UX COJIEH.

p-DaemMenTs V rpymnisl.

1. CrpoeHue aTOMOB p-3JIEMEHTOB V TpYIIIbI.
V3MmeHeHHe 10 TpyIIe aTOMHBIX panUycCOB,
HOHM3ALMOHHBIX ~ MOTEHIHANOB, CPOACTBA K
JNEKTPOHY u OTHOCHTEIBHOH
9NEKTPOOTPHIATETFHOCTH JJIEMEHTOB.
BaneHTHOCTP ¥ CTENEHH OKHCJICHHS AaTOMOB.
XapakTep XHMHYECKHX CBS3€H B COEIHHEHUSX.
CKIOHHOCTh K  O00pa3OBaHUIO KATHOHHOH U
AHHOHHOH (OpM, KOMILIIEKCOOOPa30BAHHIO.

2. Ilpoctele BemecTBa. XHMHYECKas CBA3b B
Monekyse asora ¢ mosunuii teopuit BC u MO.
CxioHHOCTE (ochopa, MBIMBIKA H CYPbMBI K
00pa30oBaHUIO MONHMEPHBIX (OPM. AJIOTPOIHEIE
momubukaiuu  dochopa U OCOOCHHOCTH HX

CTPOCHHSL. PeaxiuoHHas CIIOCOOHOCTB
MOJIEKYJSIDHOTO M aTOMapHOro asora, Oeixoro u
KpacHOro dochopa. OKHUCIHUTEINIBHO-

CoenuHeHus p-
2JIEMEHTOB V
TPYIIIBI C
MeTaJIaMH.
Hutpuner,
dochunpl,
apCeHHIbI U

CTUOHUIBI.

13,
C,
PK

1,
24

1,234
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BOCCTAHOBUTEIIbHBIE CBOHCTBA IPOCTHIX BELIECTB,
OTHOLIGHHE K HeMeTaulaM, MeTajulaM, BOJe,
KucinoraM, — menodaM.  QOpMBI  HAXOXKIEHUS
JJIEMEHTOB B Ipupoje. [IpHHIMIBI HOTy4eHHUs H
TIPUMEHEHUE MTPOCTHIX BEIECTB.

3. I'mapunsr cocraBa OHiz. Tepmonunamuyeckas
XapaKTepHCTHKa peaklUM CHHTe3a aMMHaka.
Kunxuiit aMmMmuak kak pactBoputenb. PacTBopeHue
ammuaka B Boje. Coli aMMOHUS, 0COOCHHOCTH HX
TEPMUYECKOH JHCCOLMAIMH. AMMUHOKOMIUICKCHI.
Peaxiiu 3amerienust Bogopoa B aMMHaKke. AMUJIbI,
MMUIBI U HUTpUAbL. B3aumopelictBue ammuaka c
kuciopogom. Ilpumenenune ammuaka. DocouH,
apcHH, CTHOMH ¥ BHCMYTHH B CpPaBHCHHH C
aMMHaKOM: CTPYKTYpHbIE OCOOEHHOCTH, TEILIOThI
o0pa3oBaHMsl, METOIbI IOJIyYCHHS, TEPMHYECKas
YCTOHYMBOCTh, B3aUMOJACHCTBHE C BOJOH U
KHCIIOTAMH.

4. T'mapa3uH, THAPOKCHUIAMHUH U a3HMJOBOJOPO.

CrpoeHue MoJeKyJ, METOABl TOJyYEHHUs U
MPUMEHEHHE. KucnotHo-ocHOBHBIE "
OKHCIIUTEIbHO-BOCCTAaHOBUTEIILHBIE CBOIiCTBA.
Conu rUApa3oHMs,  THIPOKCHJIAMMOHHMS |

a30THCTOBOZOPOJHON KMCIOTHL. MIX mprMeHeHue.

5. Okecuast  azotra (LILILIV,V). Crpoenue
MOJIEKYJI. ITpuHIMIB MIOJTy9eHUS.
TepMonuHaMuuecKass XapaKTepPUCTHKA PEaKIUH
cuHTe3a okcuaa asota (II) u3 mpocThIX BelecTs.
KI/ICJ'IOTHO'OCHOBHHC Hu OKHUCIIUTEJIBHO-
BOCCTAHOBUTEIIbHbIE CBOWCTBA OKCHJIOB a30Ta.
ToxcnunocTs. Binsinne Ha okpy»KaroIiyio cpemy.

6. Asortucras M a3oTHag Kkucaotel. CTpoeHne
MOJIEKYJI KHCJIOT U aHHOHOB KHcIOT. KucnoTtHsle 1
OKMCJIUTENbHbIE CBOMCTBA KUCIOT U MX COJEH.
TokcuuHOCTH HH’T‘pHTOB )44 HI/IT‘paTOB.
B3aumopeiicTBIE a30THOM KHCIOTHI C METAJUIAMU U
Hemeraamu. Iapckas Boaka. Ilomyuenue u
MpHUMEHEHHe  a30THOM  KHCIOTBL  A3OTHbIE
ynobpenns. TepMuueckas IUCCOLHUAIMSA HUTPATOB.
Ilopoxa wu B3pbIBuaThie BemiectBa. IIpuHIUMBI
COCTaBJICHUS TOPIOYMX U B3PBIBYATHIX CMECei.

7. Oxcugsl  ¢ocdopa, MbIIIBIKA, CYpPbMBl H
BucmyTta. OcobGenHoctu crpoeHus. OTHOIICHHE K
BOJE, KUCIOTaM M  Imenodyam.  IIpuHIUIBI

MOy YCHUS.
8. Kucnoponoconepkaiue Kuciaorsl pocopa, ux
crpoeHne.  DocdopHoOBaTHUCTAst ~ KHCIOTA U

runopocdarsl. Dochopucras kuciora 1 GochuTHI.
Mera- u opropocdopHas KUCIOTHI MU HX COJH.
Homupochopubie kucnotst 1 noaudochatsl.
OCHOBHOCTb, ~ KHMCIIOTHBIC M OKHCIHTEIBHO-

BOCCTAHOBHUTEIIbHbIC cBoiicTBa
docdopoconepkammx  Kucnor. IlomydyeHue
MpUMEHEeHUE optodochopHoii KHCJIOTBI.
®dochopubie yrodpeHus.

9. T'mppokeuasl As, Sb u Bi (III,V). Mera- un
opTo(OpMEL KHCII0THO-OCHOBHBIC u
OKHCIIMTEIbHO-BOCCTAH OBUTEIIbHBIC CBOJCTBA.

IpuHuunel nonydyeHus. ApceHaTbl, CTHOATbl |
BucMyTaThl. OCOOCHHOCTH MX THAPOJIN3A.

10. Tamorenuast N (III), As, Sb u Bi (IIIV).
OKCOranoreHuIbl. Crpoenue. TIpuHIMITBL
noiyuyenust. 'uaponu3. OCoOEHHOCTH CTPOCHUS U
cBOICTB pocHoHUTpHIXIOpHAA.

p-Daements! |V rpynmsl.

1. CTtpoeHne aTOMOB p-d1eMeHTOB [V rpymmsl.
V3MmeHeHHe TIO TpyIIe aTOMHBIX pagUycCoOB,
HOHM3ALHOHHBIX ~ MOTEHIHANOB, CPOACTBA K
JNEKTPOHY u OTHOCHTEIBHOH
9NEKTPOOTPHIATETFHOCTH JJIEMEHTOB.
BaneHTHOCTP ¥ CTENEHH OKHCJICHHS AaTOMOB.
XapakTep XHMHYECKHX CBS3€H B COEIUHEHUSX.
CKIOHHOCTb K  O00pa3OBaHUIO KATHOHHOM U
AHHOHHOH dopm, KOMILIEKCO00Pa30BaHHUIO.
I'oMomenHble MOIEKYTHl HAa OCHOBE YIJepoja HU
reTepoleHble CTPYKTYPEl Ha OCHOBE KHCIOpPOAA U
KPEMHHS.

2. IIpocteie Bell[eCTBa. AnnorponHbie
MoAU(HUKAIMY YIIepoaa H 0JI0Ba, 0COOCHHOCTH UX

CauHer.
IomynpoBonx

KA

13,
C,
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CTpOCHUSL. ITorynpoBOTHUKOBBIE CBOMCTBa
KpEeMHHS u repMaHHs. OKHCITUTENBHO -
BOCCTAHOBHTENIBHBIE CBOHCTBA IPOCTBIX BEIIECTB,
OTHOLIGHWE K HEMeTa/ulaM, MeTajllaM, BOJE,
kucnotaM, menodaM. CoOeIUHEHHs BKIFOYCHHS
rpapura. DOpMBI HAXOXKICHHS DIEMEHTOB B
npupone. IIpHHIUNE! MOXydYeHHS M IPUMEHCHHS
IIPOCTHIX BEIECTB.

3. Tunpunst cocraBa DHy. CrpoeHue Moiekyi.
Vi3sMeHeHne TeMIepaTyp IUIAaBICHHS U KHUICHHS B
pany CH4—SiH,~GeH,~SnH,~PbH,; no cpaBrenuio
C U3MEHEHHEM B PsfaxX THIAPUAOB P-2JIEMEHTOB V—
VII rpynn. IIpuHOUIBL MOJMYy4YEeHUs] U XMMUYECKUE
coiictBa. I'mapuasl tina DpHp. OTHOCHTENBHAS
YCTOHYNBOCTD COCAUHEHHIA, cozepKamux
rpynnupoBkd O-5, D=0 u 3=D, o00pa3zyeMbIx
anemeHTamu IVA rpynmnsl.

4. Okcun yriaepoma (II). Xumuueckas CBs3b B
Monekyne c¢ nosuumit Tteopuir BC u  MO.
IIpoMblnUIeHHBIE W JIAOOPaTOPHBIE  METOABI
TIOJTyYCHHS. BoccraHoBuTEIbHBIE CBOMCTBA.
Peakuuu npucoenunenns. KapOoHHUIIBI MeTaslIoB.
®ocren. TokcuuHocTh Okeuaa yriepoaa (II) u ero
coequnenuit. Oxcun yraepoma (IV). Crpoenue
Monekynbl. OTHOIIGHHE K BOAE U  IIENOYaM.
Ilonyuenne. BnusiHue yrijekuciioro rasa Ha
OKpyXaroIyro cpeny. IIpuMeHeHHe  OKCHIOB
yriepoaa.

5. VYromeHas kucnota u ee comd. CTpoeHue
MOJIEKYJIbl U KapOoHaT-uoHa. CBOWCTBA YroJIbHOM
KUCTIOTBI. Kap6onaTsl, TUAPO- u
ruapokcokapOoHaTel. OCOOEHHOCTH HX MOMY4EHHS
U TepMHYeckas ycToiuuBocTb. [Ipumenenne coeit
YrOJbHOH KHUCIIOTHI.

6. Oxcunsr  kpemuus (ILIV). OcobGennoctu
CTpoeHUsl JUOKCHAa KpeMHus. AmopdHas u
KpucTajaundeckass (opMmbl, KBapl M KBapLeBOE
crekao. Meroasl mnomydenus. CsoiictBa  SiO,.
OtTHomieHHE K BOJE, KHCIOTAM M  IIENOYaM.
MeTtonpl mepeBola B PAaCTBOPHMOE COCTOSTHHUE.
Meta-, OpTo- M MONUKPEMHHUEBBIE KHMCIOTHI U HX
cosu. OCOOEHHOCTH CTPOCHUSI KPEMHHUEBBIX KUCIOT
u cuiukatoB. IIpuposHble M HCKYCCTBEHHBIE
CHJIMKATHI. DakTOphl, omnpeeAoNre
yCTOHUMBOCT  amMopdHOro  (creks000pa3HoOro)
cOCTOSIHUSL cHIMKaToB. CTEKI0, CTEKIOBOJIOKHO,
creknorkanb.  Curtamasl.  Ileomuter.  IlemeHr.
TyromnaBkue KepaMHKH HA OCHOBE KPEMHHS.

7. Okcupsl u ruapokeuasl Ge, Sn u Pb (ILIV).
CpaBHHTENIbHAS YCTOHYUBOCTbD. Kucnorno-
OCHOBHBIE H OKHCIHTEIbHO-BOCCTAHOBHTEIbHBIE
cBoiictBa. CoyM THAPOKCHIOB B KAaTHOHHOH U
AHUOHHOMN dopmax. PactBopumocTs u
TUAPOJIN3YEMOCTh COJIEH.

8. CoenuHenus p-3yeMeHTOB [V rpynmsl ¢ cepoii.
Mouo- u aucyabdunsl. Cepoyriaepon. TuoyronabHas
KHCIIOTa ¥ THOKapOoHaThl. Tuocoenuuenus Si, Ge u
Sn.

9. Tanorenuapl p-3aemenToB [V rpymmbl.
CpaBHHTENbHAS YCTOHUUBOCTD. T'unponus.
Tanorenokomiuiekcsl. ['ekcapTopokpeMHueBas u
TEKCAaXJIOPOOJIOBSIHHAS ~KHUCIOTBL M HX  COJH.
CgoiictBa PbHaly: pacTBOpHMOCTB M CTOCOOHOCTD K
KOMIIIEKCOO00Pa30BaHHIO.

10. I{uanoBonopox u POAaHOBOAOPO.
IlmanoBomopoxHAs U POAAHOBOIOPOAHAS KHCIOTEL.
llmaHna-uoHEl M POJAHHI-MOHBI KaK JIUTaHABl B
KOMIITEKCHBIX COeHHEHHUSX. TokcruHOCTH
LUaHUIOB U POJAHHIOB.

11. KapOuapl ¥ CHIMIUIBI METAJUIOB. THIIBI
kapOouaoB. OTHOIIEHHE KapOUIOB Pa3HBIX THIIOB K
Boge u kucioraM. Kapbopynna. CmmaBsl oioBa u
CBHHIIA.

p-Daements! I rpymnmosr.
1. Crpoenne atomoB p-ainemeHtoB III rpymnmsl.
V3MmeHeHHe 10 TpyIIe aTOMHBIX paaUycCOB,
HOHM3AIMOHHBIX ~ MOTEGHIHANOB, CPOACTBA K
JMEKTPOHY u OTHOCHTEIBHOH
9NEKTPOOTPHIATETFHOCTH JJIEMEHTOB.

MeToan!

TIOJTy4€HUSL
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BaneHTHOCTp M CTENEHM OKUCIIEHHUS aTOMOB.
Xapakrep XUMHYECKHX CBs3€d B COEIMHEHUSX.
CKIOHHOCTb K  O0pa3OBaHUIO KATHOHHOU U
AQHHOHHOH (hOpM, KOMILIEKCOOOPa30BaHHIO.

2. IpocTeie BelecTBa, 0COOCHHOCTH UX CTPOCHUS,
¢buznueckue u XUMHYECKUE CBOICTBa.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIE CBOMCTBa
MPOCTBIX BELIECTB, OTHOLIEHME K HEMeTajlaMm,
MeTrajaM, BOjE, KHUCIOTaMm, IuenoyaM. Dopmbl
HaXOXJCHUsL 3JIeMEHTOB B npupoxe. IIpuHuunms
MOJTYYEHUs! U IPUMEHEHUS IPOCTHIX BELIECTB.

3. I'mppunst p-3nementon IIIA rpynnsl. Ctpoenue
MoJiekysl GopoBonoponoB. IlomumepHoe crpoeHue
rugpuaoB Al, Ga, In, T1. IlpuHUMDBI TOTYYCHUS U
XUMHMYECKHE CBOWCTBA (OTHOIIEHHE K BOJE,
1e104aM, FOpPEHue).

4. Oxcupnsl p-anementoB III rpynnsl. OcobenHocTH
CTPOCHUsI, IIOJy4YeHHE, OTHOLIEHHE K BOJE,
KHCIIOTaM u e0YaM. CpaBHUTEIbHAS
YCTOHUUBOCTH OKCHJIOB. [IpuMeHeHue.

5. T'mppoxcuasl  p-snementoB Il rpymmsl.
VI3MeHeHne KHCIOTHO-OCHOBHBIX CBOHCTB OT Oopa K
Tayuio.  OpTo-, MeTa-, IMOIMOOpPHBIE KHCIIOTHI.
CocraB, cTpoeHHE, TMOJNYY€HUE,  KHUCIOTHBIE
cBoiictBa. Comnm  OopHbIX  KHcIOT.  bBypa.
OCOOECHHOCTH IOJNYYeHUs, CTPOCHUS M CBOHCTB
ruapokeugoB Al, Ga, In, Tl (III). I'mapoxcun
tanus (I). Ananorust B csoiictBax TIOH wu: a)
menoyeit, 0) ruapokcupa cepedpa. Ominuus B
CcoCTaB€ H CTpOeHl’"’l aJlIlOMHUHATOB, l'lOJ'ly'-leHHl)lX
npu cmiasnennn Al(OH); ¢ memodyamu u mpu
B3aMMOJIEHCTBUH C pacTBOpaMH Iienouei. MeTosl
l'lOJ'ly‘-lCHl/lﬂ HWHJATOB W raJlylaTOB.

6. I'anorennsr p-anemenToB Il rpynmel. Coctas,
CTPOEHHE, METO/IBI TIOJTyYeHHs, peaxkuuu
TUIPOJIH3a. KommiexcHble rajoreHusl.

Terpadropodopnas kucinora. DTopodopatsl.

7. Coenunenus p-anementos Il rpynmsl ¢ cepoii,
azoroM u ¢ochopom. OCOOEHHOCTH CTPOEHHMS,
NPHHIMIB  TOIydYeHHs, OTHOLIEHWE K BOJE,
kucioraM, menodaM. ITpumenenue. OcoOeHHOCTH
CTpOEHUs], OJy4eHHe U CBoiicTBa Gopasona.

8. bBopuabl MerayuoB. XuMHuUecKas CBA3b B
Oopuyax. PusnyecKkue M XUMHUYECKHE CBOWCTBA.
IIpumenenune. CBoiicTBAa CIJIABOB Ha OCHOBE
metaiios 1A rpynmsl.

Merannibl.
1. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS aTOMOB
METaJUIOB, OTHOCSIMXCS K CeMeicTBaM S-, P-, d- u
f-amemeHTOB. IMonoxenue METAaJLIOB B
nepuognueckoit cucreme. I'panuna LuHTis.
2. OCHOBHBIE THIBI KPUCTAUIMYECKUX CTPYKTYp
METajJJIoB Ha IpHUMepe MarHui M MeIH.
XapakTepHble KOODAHMHAIIMOHHBIC YHCIA aTOMOB
METaJJIOB B KPUCTAJUINIECKON pelIeTKe.
3. Meranauueckas CBA3b C TOUKH 3PCHUS TECOPHHU
CBOOOHOTO 3JIGKTPOHA M C MO3UIMH 30HHOI
Teopun (MO). Kputepuii pasneneHust TBepIbIX
BEIECTB Ha METAJIIbl M HEMETAIIIBL.
4. OcoOeHHOCTh (HU3UYECKHX CBOWCTB METAJIOB:
MeTaJNIMIeCKUH OJIecK, IBET, BHICOKAs JJIEKTPO- H
TEIIONPOBOAUMOCT, TBEPAOCTh, INIACTUYHOCTD H
TeMIIepaTypa IIaBICHHUS.
5. OOmme XuMUYECKHE CBOMCTBA METAIJIOB.
DNeKTpOXUMHUYIECKHI psn HAIPsDKEHUH.
OTHoOIIEHHEe METAJUIOB K BOZE, KUCIOTaM, IIeIodaM
1 pacTBOpPaM COJEH.
6. XuMudeckas U DIEKTPOXHMHYECKass KOPPO3HUS
MeTasoB. Crloco0B! 3aIUTHl OT KOPPO3HU.
7. ©opMBI HAXOXKI€HHUSI METaJIIOB B IIPHPOJIE.
Pynusie MecTopoxxaenus. Penkue u paccesHHble
JNIEMEHTBI.

8. Obmme MeTonbl MOTYyYEHHS METallIOB: MHPO-,
THAPO- H OJJEKTpoMeTaluryprus. Tepmudeckoe
pasioxeHHe KapOOHHIOB M HOAUAOB. [IpHHIMIEI
TIOJTy9eHHs] METAJUIOB BEICOKOH YHCTOTEL

9. CrutaBsl METaJUIOB. IIpumepsr
KOPPO3HOHHOCTOHKHX, U3HOCOYCTOHYHUBEIX,
TBEPJBIX, TYTOIUIABKUX H JIETKOIUIABKUX CIUIABOB.

Knaccudukann
s CIIJTABOB 110
MHKPOCTPYKTY
pe: TBepable
pacTBOpHI,
3BTEKTHKH,
MEPUTEKTUKA U
HHTEPMETaJUTH
YeCcKHe

COC/IMHCHHSL.
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Ob6nacTi UX IPUMEHEHHUSL.

10

s-OnemenTts! | u Il rpymm.
1. Crpoerne atomoB S-anmementoB | um II rpymm.
Vi3sMeHeHHEe B TpyNIIe AaTOMHBIX PagHyCOB U
HMOHM3ALVIOHHBIX IOTCHIWAJOB. BaneHTHOCTs U
CTEIEHb OKHCJIEHHS aTOMOB. Xapaxkrep
XUMUYECKHUX CBs3eil B coenuHeHHsAX. OCoOeHHOCTH
JIATHS X OepUILTHS.
2. Haxoxnenue B npupoge. IIpomblnuieHHOE
MOJYYEHUE IUEJNIOYHBIX M  IIEJIOYHO3EMEIbHBIX
METAaJIJIOB.
3. ®du3nyecKkre U XMMUYECKHE CBOWCTBA ILEIOUHBIX
U LIEJI0YHO3eMENbHbIX MeTa/uIoB. OTHOLIEHHUE K
HeMeTaJjl1aM, BOJIE, KUCIIOTaM.

4. Tuppunel. Ilpupoma XuUMHUECKOW CBSI3U U
KPHCTAIIINIECKast CTPYKTypa THPHIOB.
OtHOWICHHE THAPUAOB K Boxe. [IpuHUHUIIBI
MOJTyYCHHUS. IpumeHeHue B KauecTBe
BOCCTaHOBHUTEIICH.

5. CoeaMHeHHs MIETIOYHBIX U IEJI0YHO03eMEeIbHBIX
MeTaJljIoB ¢ KucinopoaoM. OcobeHHOCTH
XUMHYECKOW CBSI3U B OKCHJIAX, MEPOKCHIAX,
HaJMEPOKCHIax 1 030HuAax. CpaBHUTEIbHAS
ycTOHUMBOCTh. OTHOLICHHE K BOJIE ¥ OKCUJLY
yriaepoaa (1V). OkuciuTebHO-BOCCTaHOBUTENILHBIE
cBoiictBa. [TosydeHne u mpruMeHeHue.

6. I'mppokcunpl. Ilpupona XUMHUECKOW CBA3UM M
KpHCTAIUTHYeCcKast CTPYKTypa TUIPOKCHIOB
METOYHBIX U [IENIOYHO3EMENbHBIX ~ METAJLIOB.
CpaBHeHue TEPMHUUYECKON YCTOHYUBOCTH,
paCTBOpl/lMOCTH B BOJIC U CHJIbI OCHOBAHHS B pﬂ}ly
LiOH-CsOH, Mg(OH),—Ba(OH),. AmdorepHocTs
THJIPOKCHIA Oepuus. [TpuHIUMIBL
l'lpOMl:ILLIJ'lCHHO]"O l'lOJ'Iy'-leHHﬂ Fl/l}lpOKCl/l}lOB Hanl/lﬂ,
Kalusg M Kalbldd M HX HpUMeHeHHe. Mepsl
MIPEIOCTOPOKHOCTH ITPU paboTe €O LIenouaMu.

7. Comu s-3nementoB | u II rpynn. BosmoxHocTh
oOpa3oBaHus JIBOWHBIX coneit u
KpUCTalIorujapaToB.  TexroruapaTsl.  XJIOpHbI
HaTpus u Kanmsl. KapOoHartsl. Cona
KaJIbIIUHUPOBAHHAs, KPHUCTAIUINYECKAs U IUTHEBAL.
Toram. T'naybepoBa comb. OcobeHHOCTH coeit
qutus. Ilpumenenue conell MIENTOYHBIX METAJUIOB.
Count OGepriutist B KATHOHHOM M aHUOHHOM (opMax.
T'unponus coneit OGepunnms U MarHus. XJIOpHIBI.
OKCOXJIOpHIBI. KapOonartsl. Cynbdatsl.
Ocobennoctu coneii 6epumus. [Ipumenenue coneit
s-3nemeHToB || rpynmbl. TOKCHYHOCTD COSTUHEHUIT
Oepuums, CTpOHLUS U Oapus.

Kecrkocth
BOJIBL.
Crioco0bt
ornpeneNneHus u
METOJIBI
yCTpaHEHHS
JKECTKOCTH.
Eauuuis
U3MEpEHHUS
JKECTKOCTH
BOJIBL.
KomnuecrBenH
ble
XapaKTePUCTHK
U «MATKOW» U
(OKECTKON»
BOJIBI.
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d-Oaemenrtst I, 1V u V rpymm.
1. Obwas xapaxrepuctika d-aaementos I, IV u V
rpynnsl. CTpoenue aToMoB. M3MeHeHHe 1o rpymme
ATOMHBIX pannycoB u HOHU3ALHOHHBIX
MOTEHI[HANIOB. BaleHTHOCTs (KOOpOMHALHOHHOE
YHCIO0) M CTENCHH OKUCICHHS aTOMOB. XapaKTep
XUMUYECKHX CBsI3ed B coeiMHEHUAX. CKIOHHOCTD K
KOMIUIEKCOOOPa30BaHUIO.
2. Haxoxnaenne d-amementoB Il, IV u V rpynm B
npupone. OrHecenne SC, Y u La k rpymnme
penkozemenbHblX  MeTaioB  (P3M). Ilpunimmst
MOJTy9eHHUs] B CBOOOIHOM COCTOSIHHU M IPHMCHCHHE
METaJIoB.
3. Kpucrammmdeckas CTIpyKTypa H (u3HIecKue
cBoiicTBa mpoctsix BemtectB d-ainementos I, IV u
V  rpymn.  3aKOHOMEPHOCTH B H3MEHEHHH
TeMIlepaTyp IUIABJICHHUS M KUIICHHS, IUIOTHOCTH H
TBEPJOCTH METaJlIOB.
4. M3MeHeHHe XUMUYECKOH aKTUBHOCTH B TPyIIax
d-aiementoB I, IV u V rpynm. OTHomenune K
HeMeTallIaM, BOJe, KHCIOTaM U IIeT0daM.
5. Merongsl MONydYeHHS M KHCIOTHO-OCHOBHEIC
CBOIiCTBAa OKCHIOB H ruapokcuaoB d-smementos I,
IV u V rpymm.
6. Comu d-anemewnros 1, IV u V rpymm. [Ipoctsie u
KOMIIIEKCHBIE TaJIOTeHU bI, CyabdaTsl, KapOOHATEL,
HUTpPATHI U Cysbubl. J[BoitHble conu. CKIOHHOCTh
coeit K THAPOIH3Y u 00pa3oBaHUIO
KpHUCTaIoruapaToB. OKCOCOIH.

Coenunenus d-
9JIEMEHTOB
MOJIEKYJIAPHOM
CTPYKTYDBIL.
Tanorenust u
OKCOTaIOr eHU T

BI.

13,
C,
PK

1,
24

1,2,3,4

22




12

d-Dnementst VI rpymmst.
1. OG6mas xapakrepucrtuka d-snmemenrtoB VI
rpynnsl. CtpoeHue aToMoB. V3MeHeHuUe 110 rpymie
ATOMHBIX pannycoB u MOHU3AIHOHHBIX
MOTEHI[HAJIOB. BaleHTHOCTE  (KOOpAMHALOHHOE
YHCIIO) U CTEIICHH OKHCIICHHS aTOMOB.
XapakTep XHMHYECKHX CBS3€H B COCIUHCHUSX.
CKIOHHOCTb K  O0pa3oBaHUIO KATHOHHOM U
AHMOHHOH (OpM, 00pPa30BAHHIO OKCOCOCAUHEHHIA,
KJIACTEPHBIX COE/IMHEeHUH u
KOMILIEKCOOOPa30BaHHUIO.
2. Haxoxzaenue xpoma, MonubeHa U Boabdpama B
3eMHOM Kope. Baxneiimme MIPUPOJHBIE
COCIUHEHHUSL. ITpuHIMIB HPOMBIIITIEHHOT O
MOJIy4eHUs] MeTauIoB. IIpuMeHeHHe MeTajuioB B
cBOOOZHOM COCTOSIHUM M B BHJIE CILUIABOB.
3. dusnueckye CBOKWCTBA XpoMma, MoiuOxeHa U
Boib(pama (TemmepaTypa IUIaBICHHS, TBEPAOCTb,
IUIOTHOCTb M MEXaHMYecKass  NPOYHOCTB).
XuMHueckass ~aKTUBHOCTb IIPU  OOBIYHOH M
MOBBINIEHHOH  Temmepatype.  OTHomleHHE K
MeTajjgaM, HeMeTajulaM, BOJAE, KUCIoTaM |
IeJI0uaM.
4. Okcupsl u rugpokeunsl xpoma (I, 111, VI),
Momubnena u  BoibGpama (V). IIpuHOume!
TIOJTyYCHHS. CTpyKTypHBIE 0COOEHHOCTH.
N3MeHeHHe KHUCIIOTHO-OCHOBHBIX U OKHCJIUTEIbHO-
BOCCTAHOBUTEIIbHBIX CBOMCTB OKCHUI0B u
THAPOKCHUIOB B 3aBHUCUMOCTH oT CTCIICHU
OKMCJIEHHS ¥ TOPSAAKOBOTO HOMEpa 3JIEMEHTa.
OTHOlLIEHHE K HarpeBaHUIo, BOAE, KUCIOTaM |
menoyaM. Meroabl nepeBoia B BOLOPACTBOPHMOE
COCTOSIHUE. [Tpumenenune OKCHUJIOB. Ponb
THAPOKCHUAOB B TEXHOJIOIMU MOJYYCHHUS METaJIOB.
M30M0MKH CIIOTHI. [ eTepOonoauKICIOTH
MounnbieHa 1 BoJbdpama.
5. Comu d-amementoB VI Tpymmsl B KaTHOHHOMN
¢dopme. Comun  xpoma (Il, [1l). ITpuHummns
nony4yenus. Pa3nuuus B XMMHYECKHMX CBOMCTBAXx.
Kpucrannoruapatsl. KoMIuiekCHbIE  COSTUHEHUS.
JIBoitHbIe comnu.
6. Comu d-omementoB VI rpynmbl B aHHOHHOMN
¢dopme. Comu xpoma (ll), xpoma, monmmubnena u
ponbdpama (VI). BiausHue kuciaoTHOCTH pacTBOpa
Ha paBHOBECHE XpoMaT — Juxpomat. [ToauxpomaTsl.
OKHUCIHTEIbHBIE CBOMCTBA XpOMaToB. [lpuHuMI
JEUCTBUSL  XPOMOBOM  cMmecH. Monubnarel U
BOJIb(pamMaThl. ToanmonubaaTst u
MoJMBOIb(pamMaTsl.
7. Tlepokcocoenunenust xpoma. Ilepokcua xpoma.
IlepokcoxpomoBbie KHCIIOTHI. OcobeHHOCTH
CTpOeHHUs.  YCTOHYMBOCTh M OKMCJIUTENbHBIE
CBOHCTBA EPOKCOCOCAMHEHHH Xpoma.

Tanorenuas! d-
anemeHtoB VI
TPYIIIBL.
Krnacrepubie
raJIOreHU b
MonubaeHa |
BOJIb(pama.
Jluokcoraiore
HUJIBL.
3aBUCHMOCTH
(usryecKux
CBOHCTB or
CTPYKTYPBIL.
T'uaponus.
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d-Dnementst VII rpymmsr.
1. O6mas xapakrtepucruka d-anementos VII
rpynnsl. CTpoeHue aToMoB. M3MeHeHHe 1o rpymme
ATOMHBIX pannycoB u HOHU3ALHOHHBIX
MOTEHI[HANOB. BaleHTHOCTs (KOOpOMHALHOHHOE
YHCII0) U CTEIICHH OKHCIICHHS aTOMOB.
XapakTep XUMHYECKHX CBSI3€ll B COCAMHEHHSIX.
CKIOHHOCTh K  00Opa3OBaHMIO KATHOHHOW U
aHHOHHOM (hOpM, 0Opa30BaHUIO OKCOCOEAMHEHHH,
KJIACTEPHBIX COCAMHEHUH u
KOMIIIEKCOO00Pa30BaHHIO.
2. HaxokmeHume MapraHma, TeXHEIMS M DEHHS B
3eMHOMI Kope. Baxwueiinme MIPUPOTHBIE
COCIMHEHHUS. ITpuHIHIB IPOMBIIITIEHHOT O
MONy9eHUs] MeTauIoB. IIpuMeHeHHe MeTawioB B
CBOOOIHOM COCTOSIHHHM U B BHJE CIIABOB.
3. dusmyeckHe CBOMCTBA MapraHiia, TEXHEIUS U
peHust  (TemmepaTypa IIIaBICHHSA, TBEPAOCTb,
IUIOTHOCTh M MEXaHW4ecKas  IIPOYHOCTS).
Xumudeckass aKTHBHOCTh IIpU  OOBIYHOM U
NOBBINIEHHOH  Temmeparype.  OrTHomeHHme K
MeTajuaM, HeMeTalulaM, BOJe, KHCIOTaM o
menodam.
4. Oxcuabl u ruapokcuasl mapranua (11, 11, 1V, VI,
VII), texneums u penus (1V, VII). Tlpunummnst
TIOJIYYCHHS. CTpyKTypHBIE OCOOEHHOCTH.

Knacrepubie
COCINHCHHS
Mn, Tc u Re.
TI"anorenuas!
TEXH eIHs u
peHus.
Kap6onust
Maprasua,
TEXH CLHs u
peHus.
IIpuHIUIBI
TOTyYEHHUS,
npupoaa
XUMHUIECKON
CBSI3H,
pPUMEHEHHE.
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VI3MeHeHne KUCIOTHO-OCHOBHBIX M OKHCIIHTEIHHO-
BOCCTaHOBHTEIBHBIX CBOHCTB OKCHIOB U
THAPOKCHIOB B  3aBHCHMOCTH OT  CTCIICHH
OKHCIEGHHS M MOPSJKOBOTO HOMEpa OJJIEMEHTA.
OTHOIIEHHe K HarpeBaHUIO, BOJE, KHUCIOTaM U
IIesI09aM.

5. Comu wMmapranna B kathoHHOH Qopme. Comx
mapranma (I, 1ll). TIIpunnunsl  nosydeHus.
Pazmuuns B XUMHUYECKUX CBOMCTBaX.
Kpucramnoruaparsl. KoMIUleKCHBIE COCIUHEHUS.
[pumeHenne coueii mapranua (11).

6. Comn MmapraHma B aHHOHHOH Qopme. Comu
mapranna (IV, VI): npuHOMOBL —HOJNyYeHUS,
THAPOJN3, OKHUCIUTENIbHO0-BOCCTAaHOBUTEIILHEIC
cpoiictBa. Comy MapraHua, TEXHEUUs U PpeHHs
(VIl). TlpuHUMOBI [OJNydYEeHHST W [PUMEHCHHE
NePMAHTaHATOB, IIEPTEXHATOB U  IIEPPEHATOB.
OxuCIIUTENbHbIE CBOMCTBA IIEpPMAHIAHAT-HOHA B
BOJIHBIX PACTBOpAaX Pa3INYHON KHCIOTHOCTH.

14 d-Dnementst VIII rpynmbL. Coenunenus a3, |1, |22 |1,234
1. O6mas xapaktepuctuka d-snemento VIII S/IEMCHTOB C, | 24]2
rpynnbl. CTpoenue aToMoB. V3MeHeHue Mo rpymie cemMencTa PK
ATOMHBIX pajiiycoB n HMOHM3AIMOHHBIX IUTATHHOBBIX.

MOTEHIHANIOB B TOPU3OHTANBHBIX M BEPTHKAIBHBIX Oxcenbt

Tpuajgax. BaJeHTHOCTh M CTENeHH OKHCIEHHS Ru(lv, Vi),

aToMOB. V3MeHeHHE MO TpyIme yCTOWYMBOCTH PYTEHATBI.

COCAMHEHWH B BBICHIEH CTENCHM OKHCIICHHS Oxcupt

aTomoB. IIpossnenne cremenu okucienus VI y Os(Iv, v,

JKelesa, PYyTeHHs 1 OCMHsl. XapakTep XUMUYECKUX OCMATLI.

cBs3eii B coenmHeHMsAX.  CKJIOHHOCTD K Oxcupr H

006pa3oBaHMI0 KATHOHHOW M aHHOHHOH (opMm, THAPOKCHBI

00pa3oBaHMI0  OKCOCOEIMHEHMH,  KJIacTepHBIX Rh(II, 1V) &

COEIMHEHUH U KOMIIJIEKCOO0Pa30BaHHUIO. Ir(in, V),

2. Haxoxnenne d-onementos VI rpynmsl B cymbgarsl 1

3eMHO Kope. BaxHelmue NIPUPOIHBIC KOMIUICKCHBIC

COCANHEHHUSL. [T puHIHMIIBL IPOMBILITIEHHOTO XJIOpHJBI

HONY4CHAsS METaJUIOB. [IpHMCHEHHE METAIUIOB B RA(N, 1V) &

CBOGOIHOM COCTOSHMM M B BUIC CIUIaBOB. UyryH, Ir(it, V).

CTAD. Oxcenpg u

3. dusnyecKre CBONCTBA Kee3a, KobambTa i TH/IPOKCHIL

HuUKes (TeMIIepaTypa IIaBJeHus, TBEPAOCTb, Pd(Il),  comm

I[UIOTHOCTb, MEXaHWYECKask [IPOYHOCTb, Pd(11),

deppomarneTnsm). XuMudeckas akTHBHOCTb MPH aMMHUHHBIC 1

OOBIYHOM M TIOBBILIEHHOH TEMIIEPaTypax. XJIOpUJHBIE

OTHOIIEHHE K METaJIaM, HEMETaLIaM, BOJIE, KOMILICKCEI

KHCIOTaM U 1wesnoyam. Kopposus xenesa. Pd(Il, V).

[upoopHOE COCTOAHHE Kele3a, KOOATbTa U Komnexciipie

— COCAMHEHHUS
PH(ll, V),

4. Oxeunbl u ruapokcusl xenesa (11, 1), kobansra KaTHOHHBIE,

(1, 1) u muxens (11). Oxcun Fe;0,. Ipunimmst AQHMOHHBIE M

nonydenus. CTpyKTypHbIE OCOOCHHOCTH. HeUTpanbHbIC

V3MEHEHNE KHCIOTHO-OCHOBHBIX M OKHCIIUTENIBHO- KOMILICKCBI

BOCCTAHOBHUTEIIbHBIX CBOMCTB OKCH/IOB H Pt(I1, V),

TUIPOKCUIOB B 3aBUCHMOCTH OT CTEIICHU AMMHHO- u

OKHUCIIEHHS. 1 TIOPSAKOBOTO HOMEPA 3JIEMEHTA. LMAHOKOMILIEK

OTHOWIEHHE K HATPEBAHUIO, BOIIE, KHCIOTAM U CBI,

menodaM. [Tomyaenne u cBoiicta deppuros (I11) n reKcaxJoporuia

kobGansTatoB(lll). THHOBasI

5. Comun Fe(ll), Co(ll) u Ni(ll): npuHIHIB! i:;ﬁom e

MONy4EHNUs, CTPYKTypHBIE 0COGEHHOCTH,

KPUCTAJUIOTUIPATEI, TPOSBICHAE TOPU30HTAIBHOM

aHanornn y  Cynb()aTOB M TaJOTEHHJOB,

npumenenne. Comu Fe(lll), Co(lll) u Ni(lll) B

KaTHOHHOW W aHMOHHOH (opMax: NPUHIMIIEI

MOMy4EHNs, CTPYKTypHBIE 0COGEHHOCTH,

NPOSBIEHHE  TOPH3OHTANBHOH  AHAIOTHH Y

TaJOTeHUI0B W [BOWHBIX CoNeif, THAPONH3,

MPUMEHEHHE. Deppatsl (VI): TIPUHIIMITBI

MONY4EHAs, yCTOMYMBOCTD M  OKHCIHTEIBHBIE

CBOWCTBA, THPOIHS.

6. Kommtexcusie coemunenust Fe(0, 11, 111), Co(0, I,

1) u Ni(0, I1): akBa-, aMMHHO-, THAPOKCO-, IIHAHO-,

OKCANaTOKOMILIEKCH],  KapOOHMIBL — DeppoleH.

MHorosaepHsie KOMILIEKCEI. TpuHIMMIB

MONYYEHUS U CTPOCHHUE YKA3aHHBIX KOMILIEKCOB.

15 d-Dnementst | rpymmsL Comu  3070Ta 3, | 1, 22 11,234
1. O6mas xapakrepuctuka d-onementoB VIII (1 B C, 2412

KaTHOHHOM U PK

rpynnsl. Ctpoenue aToMoB. V3MeHeHHe 1o rpymnme
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ATOMHBIX pannycoB u MOHU3ALHOHHBIX
MOTEHIMAIOB. BaNeHTHOCTb U CTENEHH OKUCIIEHUS
aToMOB. CKIIOHHOCTb K 00pa30BaHUIO KATHOHHOW U
AQHHOHHOH (hOpM, KOMILIEKCOOOPa30BaHHIO.

2. Haxoxnenue Menu, cepebpa U 3010Ta B 3eMHOU
kope. Baxeiilmme npupogHble  COEIUHEHUS.
ITpUHIUIIEl TPOMBIIUIEHHOTO MOTYYEHUS METAJIOB.
ITpuMmeHeHHe METaJUIOB B CBOOOJHOM COCTOSHHHU U
B BUJIE CIIJIAaBOB.

3. dusnueckue CBOMCTBA Meau, cepedpa U 30J10Ta
(TemrepaTypa IUIaBJIEHUs], TBEPAOCTD, IIJIOTHOCTb U
MeXaHu4YecKas MIPOYHOCTD). XuMuueckas
AKTUBHOCTb IIpH  OOBIYHON W  IOBBIICHHOW
TeMIepaTypax. OTHolEeHHEe K MeTauiaMm,
HEMeTajlaM, BOJAE, KHUCIOTaM U  ILEJIOoYaM.
PactBopenne  3010Ta B LAPCKOM  BOJKE.
KopposnoHHas ycToH4nBOCTb.

4. Oxcuast memu (1, 11), cepedpa (I, 1l) u 3o0mora (I,
I1). Mpunuuns! nony4denus. KucnorHo-ocHOBHbIE
cBoifictBa. OTHOIIEHWE K BOJE, KHUCIOTaM |
enoyaMm.

5. I'mppoxenast meau (1) u 30m10ta (11). Crioco6s!
MOJTyYeHUsI U OCOOEHHOCTH CcTpoeHus. KuciorHo-
OCHOBHBIE cBOIcTBa. OTHOLIEHHE K BOJE, KUCIOTaM
u menouaM. OKCo- U TUAPOKCOKYIPATBI U aypaThl.
6. Comn meam, cepebpa u 3omora (I).
OKHUCIHUTETBHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.
JlMcnponopiuoHUpOBaHUE COJIEH MeIu W 30I10Ta.
["anoreHOKOMIIEKChI. dotorpapuueckne
NpoLiecChl  Ha OCHOBE TallOr€HHUIOB  cepebpa.
AMMHHO- ¥ IHAHOKOMITJICKCHI.

7. Comn wmemu (lI). Kpucramioruaparsi.
KOMHJ’ICKCHHC COCIUHECHUA. Fanoreﬂo-, IIHAHO- U
AMMUHOKOMITJIEKCBI.

aHMOHHOIT
¢dopmax. AxBa-
s LaHO-,
raJoreHOKOMII
JIEKCBL.
Terpaxsoposo
JoTas KUCJIOTa
U ee COoJIu.

16 d-Dnemenrtst |l rpymmsL. Comu  uuMHKa, A3, |1 (22 1,234
1. O6was xapaktepuctuka d-snementos Il rpynmner. KaaMus " C, |24]2
Ctpoenue aToMoB. VI3MeHeHMeE 110 IpyTITe aTOMHBIX prymu (I1) u PK
paaMycoB ¥ HMOHHM3ALMOHHBIX  IOTEHIMAJIOB. pTyTH .

BaneHTHOCTh ¥ CTENeHH OKHCICHUS AaTOMOB. CrpykrypHbie
XapakTep XMMHYECKHX CBA3ell B COCIMHEHHUAX. 0COGEHHOCTH.
CKJIOHHOCT, K  OOpa3sOBAaHMIO KATHOHHOH U CrocoGar
AHUOHHOH (HOPM, KOMILIEKCOO6PA3OBAHHIO. oIy eHns.

2. HaxoxieHue 1UHKA, KaAMHUSA M PTYTH B 3EMHOM Tuppoms — n
kope. BakHeiillMe NPUPOAHBIE  COENMHEHHS. AMMOHOJIAS.
TIpUHIUIIBI TIPOMBIIICHHOTO MOJTyYeHHS METAILIOB. OxucamrensHo
IIpumeHeHne MeTauioB B CBOOOJHOM COCTOSHHU M -

B BHJIE CLIIABOB. BOCCTAQHOBHUTEI
3. dusuyecKue CBONCTBA IUHKA, KAAMHS M PTYTH bHBIC CBOHCTBA
(TeMmepaTypa IUIaBICHHS, TBEPAOCTb, MIOTHOCTD H COJICH PTYTH.
MEeXaHHYeCKast HPOYHOCTD). Xumunueckast

AKTMBHOCTh IIpM  OOBIYHOW ¥  IOBBIIICHHOM

Temrepatypax.  OTHOLIGHWE K  MeETajuiaM,

HeMeTajulaM, BOJAE, KHCIOTaM W [LICJI0YaM.

Amanerampl.  Mepbl  NPEJOCTOPOXKHOCTH NP

paboTe ¢ pTyThIO.

4. Okcupst u ruapokcuas muaka (1) u xkagmus (11).

Oxcunbt pryta (I, 1l). TlpuHuMOBI mOMy4eHHMS.

CrtpyKTypHBIE 0COOCHHOCTH. KHCIOTHO-OCHOBHBIE

ceoiictBa. OTHOIWIEHWE K BOAE, KHCIOTaM |

wenoyam. IIpuMeHeHne OKCHIOB.

5. KoMIulekCHbI€ COEAMHEHMA LMHKA, KagMHUSA U

prytu (I). M3MeHeHHe yCTOHYMBOCTH aMMHUHO-,

L[MAHO-, TaJOr€HOKOMIUIEKCOB B psigy Zn?*—Cd?**—

Hg?*. AyrokoMiuiekcooOpa3oBaHie Ha IpUMepe

COEJIMHEeHUIT KaMHUSL.

17 f-DmemenTsI. TIpumenenune 13, |1 22 11,234
1. Ob6mias XapaKTepHuCTHKA f-anemenTos. JAHTAHOMIOB C, 2412
TMonoxxenue B meproandeckoil cucreme. CTpoeHne PK
aToMOB. VI3MeHeHHe aTOMHBIX DajMycoB | B BUIC
MOHM3AIMOHHBIX ITOTEHIHAJIOB B psaax 4f- n 5f- CILJIaBOB C
9JIEMEHTOB. BaJIeHTHOCTh M CTENEHH OKHCICHHS 0COBBIMHE
atoMoB. M3MeHeHne YCTOHUMBOCTH COCTUHEHHH B o

CBOWCTBaMH.

BBICIIEl CTENMEHH OKHCJIEHHS aTOMOB B psax
JIAHTAHOWJIOB W AKTHHOWIOB.  BHYTpeHHss
MEPUOJUYHOCTE CBOWCTB DIEMEHTOB. Xapakrep
XUMHYECKUX CBS3ed B coeuHeHUAX. CKIOHHOCTD K
00pa3oBaHMI0 KATHOHHOW M AHUOHHOW (opM u
KOMILIEKCO00pazoBannto. CXOICTBO U pa3iuuus B
cpoiictBax 4f- u 5f-3;mementoB.
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2. Haxox/eHWe JIAHTAHOWUZOB U AKTUHOUJIOB B
3eMHOM Kope. Baxneiimme IIPUPOJHBIE
COCIUHCHHSL. IpuHIKATBL [IPOMBIILICHHOT'0
MOJIYYSHUs] METAJJIOB. Peakuuu, jJexaliie B OCHOBE
METOJIOB CHHTE3a TpPAaHCYPaHOBBIX 3JICMCHTOB.
IIpumeHeHe MeTauIoB B CBOOOJHOM COCTOSIHHU M
B BUJIC CILJIABOB.

3. ®usnyecKkhe CBOWCTBA JIAHTAHOWJIOB U
AaKTHHOUJIOB (TeMIlepaTypa IUIaBJICHUS, TBEPAOCTh U

IUIOTHOCTB).  PamgumoaktuBHOCTH  5f-oemenTOB.
Xumuyeckas AKTHUBHOCTh JIAHTAHOUIOB u
AKTHHOMJIOB TIPpH  OOBIYHOW W MOBBIIICHHOMN
TeMIieparypax. OTHOIICHHE K MeTajuiam,

HEMCETaJlJIaM, BOJIE, KMCJIOTaM U ICJI0YaM.

18

4. Oxcumsl u ruppokcunsl 4f- u 5f-onementos.
TIpuHIUIB MOJTY4YCHHUSI. CTpyKTypHBIC
0CcOOCHHOCTH. VI3MEHEHHE KHCIIOTHO-OCHOBHBIX M
OKHCJIUTEIIbHO-BOCCTaH OBUTEIBHBIX CBOMCTB
OKCHJIOB ¥ THPOKCH/IOB B 3aBUCHMOCTH OT CTEIICHH
OKHCIICHHST M TOPSJKOBOrO HOMeEpa »JJIEMEHTa.
OTHOLIIEHHE K HarpeBaHWIO, BOJE, KHUCIOTaM U
LIeTI0YaM.

5. Comn 4f-snmementoB. IIpuHUMIBI MONyYeHHUS.
PactBopumocTs coneit B Boae. JIBoiHbIE conH.
Kommnekcubie  coenmuenus. KapOonaTtHele u
OKcaJlaTHble KOMIUIEKChl. (OcoOEHHOCTH — coJieit
uepwus. L{epatsl.

6. Comu Sf-omemenroB. Coemuuennst ypana (VI):
TaJOreHNU/Ibl, YPaHAThI, COCAMHEHUS IHOKCOypaHa.
Coemuuennst Hentynuss u taytonust (VI, VII):
Hel'lTyHaTbl, l'lJ'lyTOHaTbl, COCAUHCHUS
OKCOHCHTyHl/lﬂ n OKCOHHyTOHl/IﬂA

IIpumeneHue 5

AKTHHOWU10B

3, |1, | 22

PK

Hroro

90

22 | 40

[Tpumeuanue:
- BC€ BU[BI y4eOHOW pabOThl MOTYT HMPOBOJUTHCS MUCTAHIIMOHHO HA OCHOBAHHMH JIOKAJIbHBIX
HOPMAaTUBHBIX aKTOB;
- B LIENSAX pean3aliy UHIUBUAYAIBHOTO MOAX0a K O0Yy4EHHIO CTYAEHTOB, OCYILECTBIISIONINX
y4eOHBIN Mpolecc MO WHAMBUAYAJIbHON TPAaeKTOPUM B paMKaX WHIUBUAYAIBHOTO pabodero
IJIaHa, W3Y4YE€HHWE JaHHOW JUCHUIUIMHBI MOXET OCYLIECTBISTHCS Yepe3 HWHAUBUAyaJbHBIC
KOHCYJIbTAIIMH MpernojaBaTelisi OYHO, B Yachl KOHCYJIbTAIMi, [0 AJIEKTPOHHOM MOYTe, a TAKXKE C
ucnoas3oBannem WebeX, miatdopmel auctanmmonnoro obydenus Moodle, nuunbiii kabuHeT
cryaenTa Ha caiite COI'Y, npyrux snementoB MMOC COT'Y.

6. O6pa3oBarejibHbIe TEXHOJIOTHHU

No/m. Tema Bun KoauuecTB | AKTHBHBIE (pOopMBI HNHuTepakTHBHbBIE
3aHSATUA 0 4acoB dopmbI
1 CwMm. yuebHO- Jlexmm 72 IlepcriekTuBHO -
METOMYECKYIO KapTy OIepEeKATOIIETO
00yueHus,
MOJTyJIbHAS
TEXHOJIOT U,
MPOOIEMHOT0
o0y4ueHus
2 CM. yuebHoO- [Ipaktuuec | 36 IlepcriekTnBHO - bru-urpsr,
METOJMYECKYIO KapTy KHue OIIepEeKAOIIETO JICKYCCHOHHBIE
oOy4eHuUs, TEXHOJIOTHH:
MOZYJbHAs MO3TOBOM LITYpM,
TEXHOJIOTusl, KeHC-TeXHONorus,
po0IeMHOr0 TEXHOJIOTUs
o0ydeHust CUTYallMOHHOIO
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aHam3a
3 CwM. yueOHO- JlaGopatop | 216 [epcriekTuBHO - Brun-urper,
METOANYECKYIO KapTy HBIE OIEPEKAOIIETO JIACKYCCHOHHBIC
o0OyueHus, TEXHOJIOTHU:
MOZYJbHas MO3TOBOM LITYpM,
TCXHOJIOIrud, KCﬁC'TCXHOHOFI/Iﬂ,
MPOOIIEMHOT0 TEXHOJIOTHUS
o0y4eHus CUTYallMOHHOT'O
aHamM3a

7. Y4eOHO-MeTOoAHYeCcKOe 00ecnieYeHue CaMOoCTOsITeIbHOI padoThl

CamocrosiTensHas paboTa CTYACHTOB MPOBOAMWTCS B BHJAEC MUCHBMEHHBIX JOMAIHUX 3aJaHUN TIO
MOJrOTOBKE K JTAOOPATOPHBIM U MPAKTUYECKUM 3aHSATUSM. BOTPOCHI, BBIHOCUMBIE Ha CAMOCTOSITEIIHHOE
M3y4YeHHUEe, a TaKKe yueOHast JIuTepaTypa U METOJAUYECKU MaTepual 1Mo OpraHu3alud CaMOCTOSITEIbHON
paboTHI CTYJIEHTOB OTPAKEHBI B Y YEOHO-METOMIECKOM KapTe AMCIUIUTHHBI « Heoprannyeckas XumMus» u
Ha caiite aucranimonHoro oOyuenus COI'Y http://Ims.nosu.ru//. Matepuansl 1O OpraHu3anuu
CaMOCTOSITEIPHOW pabOThl CTYACHTOB OTPAXEHBI TakkKe B YUYEOHO-METOIUYECKOM KOMILIEKCE
JTUACIUATUINHEL

ITo xaxmoit U3 TeM Il CaMOCTOATEILHOTO W3Y4YeHUs, NMPHUBEJACHHBIX B pabodeil mporpamme,
CTyJIEHTaM CJeAyeT CHadajga MPOYUTATh PEKOMEHIOBAHHYIO JUTEpaTypy M MpuU HEOOXOIUMOCTH
COCTaBUTh KPAaTKUH KOHCIIEKT OCHOBHBIX TOJIOKCHHUH, TEPMUHOB, CBEJICHHM, TPEOYIOMNUX 3aIIOMUHAHKS U
SIBJISTFOIIIMXCSI OCHOBOIIOJIATAlOIIMMHE B 3TOU TEMeE.

[Ipy moAaroToBKe 3aJaHWii 1O  CAMOCTOSITENIBHOW  pabOTe  CTyIEHTaM  HEO0O0XOIUMO
OPUEHTUPOBATHCS HA KOHCIIEKTHI JIEKIIUH, PEKOMEHIYEMYIO JINTEPATYPY.

Jns pacumpeHus 3HaHUM 10 TUCIUILIMHE PEKOMEHYETCS UCIIOb30BaTh MIHTEpHET-pecypChl:

MPOBOJUTHh TOWCK B PA3JMYHBIX CHCTEMaX, TaKWX Kak oOOIMe TIOMCKOBBIE CHCTEMBI:
www.yandex.ru, Www.google.ru, a Taxxe crHenMalbHbIe MOMCKOBBIE CHUCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

8. OneHoYHbIE CPeICTBA IS TEKYIEr0o KOHTPOJIs YCIIeBAeMOCTH, Py0e:KHOH aTTecTAllMH U
NMPOMEKYTOYHOM aTTeCTALMH M0 HTOraM 0CBOECHHS TUCIHUITUHBL.

Jlis mpoBeneHUs] TEKYIIero M WTOTOBOIO KOHTPOJIS HCIIONB3YIOTCS CHEAYIOIUEe OLIEHOYHBIE
CpeICTBa: MUCHhMEHHBIC JIOMAITHUE 3aJ]aHHs TI0 BOIPOCaM, TECTOBbIC 3a/JaHHUs, MOATOTOBKA M 3alllUTa
pedeparoB. MakcumalnbHas OIIEHKa TEKYIIETr0 KOHTPOJIs 3HaHuM 3a cemecTp - 40 Oanos.

PyOexHblii KOHTPOJb 3HAHHWM OCYIIECTBIsETCS 2 pa3a 3a ceMecTp B (opMe KOMIIBIOTEPHOTO
TeCTUpOBaHUsA. MakcuMallbHas OIleHKa pyOeXHOTO KOHTPOoJIs - 30 6aios.

dopma npoBeAeHUS dK3aMeHa ycTHas1. MakcumanbHas olleHka coctapisieT 30 6aios.

HpI/IMepH 3aJlaHuM K MMPAKTHUYICCKUM 3aHATUAM

1 cemecmp. Cemunap 1. Beedenue 6 xumuro

1. DnexTpoHHBIE KOHGUTYypaLlMA aTOMOB U HOHOB. CTPYKTYypHBIE ()OPMYJIBI BEIIECTB MOJIEKYIISIPHOTO CTPOCHUSI.
1. 1 . HaHHC&TB BHCKTpOHHBIC KOH(i)I/IpraL[I/II/I CJ'IC}IyIOH_II/IX YaCTHUll.
Al, Ca, Ca®", Sc, Fe**, Cu?*, Cr, Se*.
1.2. Haniucatb CTpyKTypHBIE YOPMYIIBI CIAETYIOMIMX MOJICKYI:
H,SO4, CO,, Ny, H3POs.
2. OCHOBHLIC ITOJIOKCHU L TeOpI/II/I SHCKTpOJII/ITI/I‘{CCKOﬁ JAUCCOLIMAIINN.
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2.1. CocraBuUTh TOJHBIC U CTYICHYATHIC ypaBHEHHS JAMCCOIMAIMU CeAyronmx 3iaekTponuToB: HySOs, HiPO.,
NHs-H,0O, CH;COOH.

2.2. CocraBUTh MOJIHBIE M KpaTKUE WOHHBIC YPaBHEHUS BO3MOXKHBIX TOMAPHBIX B3aMMOJCHCTBUN B BOJHOM
pactBope Mexay cienyromumu BernectBamu: HoSO4, BaCly, Na,COs, HNO3, AgNO:s.

2 cemecmp. Cemunap 1. p-ODnemernmol

1. Ionoxenue p-3MeMEHTOB B nepuoaudeckoil cucreme. CTpoeHue aToMoB. M3MeHeHHe aTOMHBIX pajlycoB U
MOHU3ALMOHHBIX IIOTEHIMAIOB IO IEPUOAAaM M TIpynnaM. BaJeHTHOCTb U CTEHNEHU OKHCIEHUS aTOMOB P-
3JIEMEHTOB.

1.1. IlpuBenuTe npuMepsl BTOPUYHON NEPUOJUUHOCTH B TPYIINAX P-3JIEMEHTOB.

1.2. Kak MeHSI0TCS KUCIOTHBIE U OKHCIUTENbHBIE CBOMCTBA COEAMHEHUH B pAAax p-3JIEMEHTOB CJeBa HAIlPaBoO U B
rpymnmnax cBepxy BHu3? JlaiiTe 0ObsicHeHUS!.

2. O6mas xapakrepuctuka anemeHToB VIIIA rpymmer. CtpoeHue atoMoB. [IpHYMHBI XMMHUYECKOW WHEPTHOCTH
rejiis U HEOoHa.

3.1.B aTome aproHa umeercsi CBOOOAHBIN d-TIOAYPOBEHB H €ro MepBasi SHEPTHs HOHU3ALWN CPaBHUMA C 3HEprHer
WOHU3AIMH KPUIITOHA 1 KCeHOHa. [oyeMy ke B TaKOM cilydae aproH He o0pa3yer BaJIeHTHBIX COSTUHEHUH?
3.2.Kakue cuibl B3aMMOJICUCTBHSI CYIIECTBYIOT MEXIY aTOMaMH B KPUCTAJUIMYECKHX CTPYKTypax OJIaropomHbIX

razoB? UeM 0OBSCHSETCS WX TJIOTHEHIIIAsT yIIaKoBKa?
4. XuMmu4eckue COCJAMHEHHS KpPUINTOHA W KCEHOHA, NPUHIMIIBI WX TOJNyYeHHs. [HAponu3 QTOpUIOB.
Kucnoponconepsxkamme coefuHeHUs KceHoHa. KitaTpaThl 0J1aropoiHbIX Ta30B.
4.1. Kak nomyuatot ¢propunst kpunrona (1) u kcenona (11, IV, VI, VIII)? U300pa3ute ux CTpyKTYpHBIE ()OPMYIIBL.
4.2, lonmminTe ypaBHEHUST PEAKITHIA:
XEF6 + Ba(OH)2 =, XEOZ + NaOH + 03 =,

BayXeOg + 2H»SO4(6e3B.) =..
4.3.Vicronb3ys TEOPUIO JIOKAIM30BaHHBIX map, onummre crpoenne XeOF 4 u XeO3. Kak B3aMMOZICHCTBYIOT 5TH

COGIIMHEHUS C IIelI0YaMy PYU HU3KHUX TeMiepaTypax?

4.4, OnumuTe CTPOEHUE KIIATPaTOB OJIArOpOMHBIX ra3oB. KakoBa mpupoja CBS3W B dTHUX coeAaumHeHUsAXx? Kak u
MOYEMY MEHAETCS] YCTOMUHUBOCTh COEIMHEHUH B PALLY:
Ar-6H,0 — Kr-6H»0 — Xe-6H,0 ?

[Ipumepsl 3agannii kK 1a00PaTOPHBIM 3aHATHIM

1 cemecTp
JIABOPATOPHAS PABOTA Ne 1
MOJYYEHUE OKCHUJIO0B, KHCJIOT, OCHOBAHHUM U COJIEN
HEJIb PABOTDI: >xcriepruMeHTaIbHO H3YIUTh PEAKIIH MTOTYICHUS OKCHIOB, OCHOBAHUI, KHCIOT U COJEH.

JIABOPATOPHOE OBOPYJTOBAHUE U ITIOCY JA:
Ammapat Kumnrra.

JlabopaTtopHas neHTpudyra.

TurenpHbIe OTUIMIIBL.

®dapdoposas garka.

®dapdopoBas CTyIKa C IIECTHKOM.

Turens.

MukpoimmnaTens.

Merannu4deckas J0XKKa.

IToxpoBHBIE CTEKIA.

10. UlIratuB ¢ mpoOUPKAMH.

11. dunsrpoBanbHas Oymara.

12. Tlunuer.

13. Crakansr (500 n 100 mum).

14. CrexnsgHHBIC MATOYKH.

15. TIpompIBanka ¢ TUCTUILITUPOBAHHON BOJIOM.

CoNoa~wWNE
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PEAKTHUBBI:

Cepa.

docdop (kpacHBIN).

Hatpuii.

MarHu#i (JIeHTa WK CTPYKKa).
Menp (MIacTHHA WM MPOBOJIOKA).
JKene3o (OMUIIKK WU CTPYKKA).
[uHk (rpaHyIUpOBaHHBIN).
Oxcujg Maraus.

Oxcuj Kaiabplus.

10. Okcup Gapus.

11. Oxcua menu (I1).

12. Oxcua nuHKa.

13. Oxkcun ceunna (I1).

14. Oxcun docdopa (V).

15. Oxcun xpemuus (1V).

16. Men.

17. Oxkcup aqrOMUHUSL.

18. KapOonat kajpuusi.

19. Auerat HaTpUs.

20. T'uapoxcokapbonat memu (I1).

21. Cyneowun xenesa (I1).

22. Cunukat Hatpus (0,5 M)

23. ConsHas kuciora (2 M).

24. CepHas kucnora (2 M).

25. A3zortHas kuciora (2 M).

26. ®ocdopnas kucnora (2 M).

27. T'mapoxcun Hatpus (2 M u 40 %-ubrii).
28. T'mapokcup Kanbius (HACHIL. ).

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

30. Kap6onart natpus (0,5 M).

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

32. Cynbpar mapranua (11) (0,5 M).
33. Hurpart wnu anerar ceunua (11) (0,5 M).
34. Xnopupn wnu cynbgar nunaka (0,5 M).
35. Cynboar nukens (1) (0,5 M).

36. Cynbdar xobansTta (I1) (0,5 M).
37. Cynboar amomunus (0,5 M).

38. Cynabdar xpoma (111) (0,5 M).

©CoNoGA~WNE

NHAUKATOPBI:
1. JlakmycoBas Oymara.
2. VYHuBepcanbHas HHIUKAaTOpHAs Oymara.
3. HeiiTpanbHble pacTBOpPHL TakMyca, GpeHondTaaenHa, METHIOBOTO OPAHKEBOTO.

OIIbIT 1. TIOJIYYEHME OKCHUIOB
1. OkuceHne MPOCTHIX BEMIECTB KUCJIOPOAOM
A. ToHKYI0O MEIHYIO IUIACTHHKY 32)KaTh THUTEIHHBIMHU IIMIMIAME (WM MHHIIETOM) W BHECTH B IUIaMs ropenku. Harpets mo
TTOYSPHEHHS.
B. 3axxeup KycOYeK MAarHUEBOH JICHTEHI, IepkKa €€ THTebHBIMU mumaMu. OOpa30BaBIIHIACS OENbIil TIOPOIIOK COXPAHUTH IS
CIIEYIOIIETO OIIBITA.

2. OKHCIeHne CI0KHBIX BeleCTB KHCJI0POA0M

A. 3axeub KYyCOYCK IMOJMITWICHA, ACPiKa €ro TUI'CJIbHbIMU IUITHAMUA. HOBTOpI/ITB OIBIT ¢ KyCOYKOM MOJIUIIPONWICHA. HpI/I
COCTaBJICHUH YPABHCHUS PCAKIIMN YICCTh O6paBOBaHI/I€ KOIIOTH B IMPOLECCE rOPCHUA.

3. PazoxkeHue CIOKHBIX BeLIECCTB

29



A. TlomyunTs B ipobupke romydoit ocagok ruapokcuna Meau (IT) Cu(OH), B3anmopnetictBuem 1 — 2 mi pactBopa CuSO4 ¢ 0,5 — 1 M
pactBopoM mienodn. OCTOPOXKHO HArpeTh OCAaJOK BMECTE C pacTBOpOM. [IpHONHM3HMTENBHO TpH KaKoW TemIeparype
Ha4YMHAETCS pa3lioKeHue ocaaka?

B. Ilomectuth B  mpobupky HemHOro rumpokcokapbonata Memu (IT) (CUOH)2COs, 3akpbITh TPOOHUPKY MPOOKOH C
ra300TBOAHON TPYOKOH, KOTOPYIO HYXKHO OITYCTUTh B MPOOMPKY C M3BECTKOBOI BOMOI. Harpers mpoOMpKY C COJBIO B IUIAMEHH
ropenki. OTMETUTh U 00BSCHUTh M3MEHEHHUE [IBETA COJHM U U3MEHEHUSI B TIPOOUPKE C M3BECTKOBOM BOMIOM.

OIIBIT 2. TIOJTYYEHUE OCHOBAHUI

1. BzanmoaeiicTBre MIEeJOYHBIX M HIEJT0OYHO3EMEJbLHBIX METAJLJIOB C BOJAOM

IMuHIIETOM B35ATh M3 OaHKKM KycOodek HaTpus (pa3MepoM He 0oJjiee CIUYEYHON TOJIOBKH), MPOTEPETH €ro
unpTpOBaTBHON OyMmaroi s ymaleHus KepocHHa M Opocuth B Ooublryro (apdopoByro gamky ¢ Bomoil. I[locie
OKOHYAHUS PeaKiuu J100aBUTh B YalllKy HECKOJbKO Karesib (peHondranenna. [loueMy Kycouek HATpusi BO BpeMms
PEeaKIH MePEeMEIAETCS 110 MOBEPXHOCTH BOIBI?

2. BzaumopaeilicTBHE OKCHIAOB HIEJOYHLIX M IIEJT0YHO3EeMEIbHBIX METAJIJIOB C BOJIOM

B dapdopoByro gamky nmomMecTuTh | MHUKpOIIATENh OKCHUA KadblUg M MPpUIHTH 1-2 mit Boasl. Pa3memiars
COJICP)KMMOE CTEKJISTHHOM Malloukoil W noGaButh 2-3 Karmmm ¢eHondTasenHa. [IoBTOPUTH OMBIT C paHee
TIOJIyYeHHBIM OKCHI0M MarHus. [Touemy mMeHsiercst okpacka ¢peHondranensa’?

3. BzanmoaeiictBue PacTBOPUMBIX coJieli co meJiouaMu

A. B npobupky ¢ HeckonbkuMu KarmisiMu pactBopa Na;COs qo0aBiaTh Mo KaruisiM pacTBOP THAPOKCHIA KaJIbIHs
Ca(OH), no oOpa3oBanus ocagka. UTo npeacrasiseT coO0i pacTBOP HaJ OCaIKOM?

B. B mpobupky ¢ pactsopom cyibdara meau (II) CuSOs nobaBuTh H3OBITOK pacTBOpa THAPOKCHIA HATPHS.
[IponenaTs aHaOTMYHBIC OMBITHI ¢ pacTBopamu cojeil xernesa (l1l) u mapranma (Il). Kakue usmenenust Hamo
BHECTH B ypaBHEHUs peaKIUii, €CIIU THAPOKCU HAaTpHs OylieT B HejocTaTke?

OIIbIT 3. MOJJIYYEHHME KUCJIOT
1. BzaumozeiicTBHe NPOCTLIX BELIECTB € BOJOPOAOM

(Tsiea!) Baarh y nabopaHTa TPOOMPKY, HAMOJHEHHYIO XJIOpOM M IMPOOMPKY HAIOJHEHHYI BOJOponoM. Jlepxka
NpoOUPKY C BOIOPOZOM OTBEPCTUEM BHH3, NPHIOKHUTH €€ K OTBEPCTUIO MPOOUPKH € XJIOPOM H CMELIaTh colepiKaliuecs B
HHX Ta3bl, HECKOJIBKO pa3 MepeBepHyB MpoOupKH. PazbequHIB IPOOHPKH, BHECTH MX OTBEPCTUEM B IUIaMsI Ta30BOH T'OPENKH.
Toryac sxe mociie peakiyy HaJlUTh B OAHY M3 MPOOMPOK HEMHOTO BOJBI, B30ONTATh M UCIHBITATh 0OPAa30BABIIMICS PacTBOD
nakmycoMm. [Touemy MeHsteTcs nBeT Jakmyca?

2. BzanmogaeiicTBHe KHCJIOTHBIX OKCHIOB ¢ BOJOH

(Taca!) B crakan ¢ HeOONBIIMM OOBEMOM BOJIBI BHECTH Ha JKEIIE3HOHM JIOXKKe Tropsmyro cepy. CTakaH HEIUIOTHO
MIPUKPBITh CTEKIIIHHOM IactuHkol. Korma cepa croput, pacTBoputh oOpa3oBaBinuiicsi ra3 SO, B BoJe BCTpPSXHMBAHHUEM
cTakaHa. PacTBOp HMCHBITaTh WHIMKATOPOM (METHIIOBBIM OpPAHKEBBIM). MOXKHO JIM B Ka4eCTBE MHAMKATOpa HCIIONb30BaTh
¢benondranaenn?

3. BzauMoneiicTBHe KHCJIOT C COTAMHU

A. Tlonoxutp B mpoOupky HeMHOro kpuctaisioB anerata Harpus CH3COONa u nprbaBuTh HECKOIBKO Karieib pa30aBIeHHON
H>SO4. Onpesienuts 1o 3amnaxy, Kakoe BEIecTBO 00pa30Basoch.

B. (Tsea!) llonoxuts B MpoOUPKY HEMHOT'O KPUCTAJUIOB XJIOPHa HATPUS U PUOABUTH HECKONIBKO Karlelb KOHIIEHTPHPOBAHHON
H>SOs.

B. Ha kycouek Mena KanHyTb YKCYCHOM KHCIOTOW. B Ka)kIoW M3 NpPOBEAEHHBIX PEAKIHUM yKa3aTh BBIIOJIHEHUE YCIOBHH
HEOOpaTUMOCTH peaKIuii HOHHOTO OOMEHa.

OIIBIT 4. TIOJTYYEHHME COJIEA

1. BzanmonelicTBie METAIIOB ¢ HeMETALIaMH
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(Tsea!) Haceimath B Cyxyr0 MPOOHMPKY TINATEIHFHO TEPEMENIaHHYI0 CMech 4 Mac. 9. cephl ¢ 7 Mac. 4. IKEJIE3HBIX
OMIIOK. YKPEMUB MPOOUPKY CO CMECHIO BEPTUKATBHO B INTATHBE, HATPETh JHO MPOOUPKH IO MOSIBIICHUS KPACHOTO HaKaJa.
HaGnromats manpHEHIIMI pa3orpeB BCe MacChl, BEI3BAHHBIA IK30TCPMHUUECKON peakiueil oOpa3oBaHMs CYyIb(hUaa jKenesa
(IT) FeS.

2. BzaumogeiicTBHe METALJIOB ¢ KHCJIOTAMH

['paHyny IMHKA OITYCTUTh B MPOOUPKY C pa30aBICHHON COJSHON KHCIOTOW. [[Jisi yCKOpPEHHS Hadvajga peakIiu
MIPOOUPKY HArpeTh B IUIaMEHU ropeiikd. [louemy BHaYajIe peakius HaeT OYeHb MEUICHHO?

3. BzaumopaeiicTBHe KHCJIOTHBIX H OCHOBHBIX OKCHIOB

B dapdoposoii crynke TinatensHo nepeteperh okcua ceuHa(ll) PbO u okcua kpemuus (1V) SiO,. ITomectuts
CMECh B THUTEJIb WJIM TYTOIUIaBKYIO MpOoOHpKy. HarpeTh Ha CHIIBHOM OTHE Tra30BOM TOPEJIKM 10 MOJYYEHHs CHIIMKATa
ceuHIa PbSiOs.

4. BSaHMOHeﬁCTBHe OCHOBHBIX OKCH/I0B C KHCJIOTaMH

[TomecTuThr B mnpoOupky HeMHoro mopomka okcuaa wMeau (Il). JJoGaBHUTh HECKOJBKO Karlleib
pa30aBlIEeHHOM COJISTHOM HIJIM CepHOI KUCIOThI. OCTOPOXKHO HArpeTb MPoOUpPKY.

5. B3aHMO}IEﬁCTBHe KHCJIOTHBIX OKCHA0B C OCHOBAaHUSIMH

IIponyctute auokcup yraepoma CO; u3 ammapara Kumma B pactBop ruapoxcuna kameius Ca(OH)z mo
MOSIBJICHUSI, a 3aTeM HCUE3HOBEHHsl ocaaka. [loyeMy Ipu HarpeBaHWM MOJIYYEHHOTO pacTBOpa OCaJ0K BHOBBb
TOSIBIISIETCS?

6. BzanmopaeiicTBHe HEMETAJLJIOB CO IEJI0YaAMU

Okoso 0,1 r mopomika cepsl moMecTuTh B (hapdopoByro HaIiky, 100aBuTh 3-4 Ml pa30aBIEHHOTO pacTBOpa
LIeJI0YM U HNPOKUIATUTH. [lomydeHHBIH pacTBOp OXJIaaWTh W AO0ABUTH pacTBOp amerara cBuUHLA. K xakoMmy TuIy
peakuuit OTHOCHUTCS B3aUMOJECUCTBHE CEPHI CO IIEI0YBI0?

7. B3auMopeiicTBHe KHCJIOT C OCHOBAHUSIMU (PeaKlusi HeHTPaIu3anum)

A. HanuTh B cTakaH HEMHOI'O pacTBOpa IIEJIOYH, MPUOABUB K pacTBopy 2-3 karum ¢enondranenna. [06aBnsath mo
KaIUIIM pacTBOP KHCJIOTHI (IOMEIINBasl CTEKISIHHON MaJOYKOi) 10 MCYE3HOBEHUs OKpacku MHAuKaTtopa. Kak Oymer
MEHSITBCS LIBET PACTBOPA, €CJIM BMECTO (eHoITaIeHHA HCITOIH30BATh JIAKMYC?

b. B npo6upke st neHTpudyrupoBaHus MoJyduTh ocanok ruapokcuaa meau (I11). Ocamgok oTueHTpudyrupoBarh
¢ moMoIIbI0 IIeHTpUupyru. JlekanHTupoBaTs pacTBOp. J106aBUTE pacTBOP OO0 KUCIOTHI 10 PACTBOPEHUS OCaIKa.

8. BzaumopeiicTBue KHCJIOT C COJAMU

A. B dapdopoByro 4aliky moMecTHTh HEMHOTO Mopolika nuiieBoi coapl NaHCO3, NpuIUTh YKCYCHYIO KUCIIOTY.
I'ne HaxoouT NMpUMEHEHUE 3Ta peakuus?
B. K pactBopy cunmkara HaTpusi JOOABUTH PACTBOP COJISTHOM KUCIIOTHI.

9. BzaumoneiicTBue mesioyeii C cOJIAMU

A. K pacTBopy xJiopuaa amrOMUHHS H00aBUTH pa30aBIICHHBIA pacTBOp MISIIOYH JO BBINMameHHs ocanka. Ilocie
3TOro A00aBUTH KOHIEHTPUPOBAHHBIN PacTBOp IIEJIOYM A0 PacTBOpeHHUs ocaaka. Kakwe cBoiicTBa ruapokcuaa
ATIOMUHWS TIPOSIBJSIIOTCST B 3TOM peakiun?

B. (Taca) K pacrBopy Xjnopuaa aMMOHHSA J00AaBUTHh HEMHOTO pacTBopa Immemnoun. OOpaTHTh BHUMaHHE Ha
TIOSIBJICHHE PE3KOTO 3araxa.

10. BzanmogeiicTBHe coJIei C COJIAMH
A. K pactBopy xmopuaa 6apus MpUIATH PaCTBOP CyJb(haTa HATPHUS.

B. K pactBopy cynsdpara meaun (II) mpuimrts pactBop moauzaa kamus. IIpum cocTaBieHWH ypaBHEHHSI pPEaKIIHH
Y4ECTh NPOTEKAHNUE OKHCIUTENBHO-BOCCTAHOBUTEIBLHOTO MpOLECCa.
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B. K pacrBopy xjopmaa aJroMHHUS NPUINTH pacTBOp KapOoHara Harpus. [louemy B Tabiuile pacTBOPHUMOCTH
KapOOHAT AJIIOMHUHUSI OTMEYEH MPOYEPKOM?

11. BzanmopeiicTBHe coJieii C MeTALJIaMH

B omny mpobupky c pactBopoMm cynbpara Memu (II) monoxuTh npenBapUTENbHO MPOTPABICHHYIO IKENE3HYIO
IUTACTHHKY, a B IPYT'yl0 IPOOHPKY C pacTBOPOM alleraTa CBUHIA — JABE TPaHyJIbl UHKA. [IpOOMPKU OCTaBUTH CTOSITH B TEUCHHE
10-15 mun. [ToyeMy pacTBOp MEIHOTO KyIOpoca HeNb3sl HAIMBATh B OIIMHKOBAaHHEIE Beapa?

3aoanue o nooeomosku K 1abopamopHol pabome

1. Knaccudpukanust OKCHIOB, KHCIOT, OCHOBaHHUH U coJiel (ITMCEMEHHO).
2. JIns xaxa0ro ompiTa HAMMCATh Ha3BaHUE, MOJICKYSIPHOE M COKpAIICHHOE HOHHOE YPaBHEHHS PEaKIHil U OCTABHUTh
MECTO IS 3amucy HabsroieHui. JlaTh OTBET HA MOCTABJICHHBIH BOMPOC.
3. Kakue 13 nmepevncieHHbIX BEIECTB pearupyroT ¢ ruapokcuaoM kanus: Mg(OH),, A1(OH)s, ZnO, Ba(OH),, Fe(OH)s?
Hamucath ypaBHEHHSI COOTBETCTBYIOIINX PEaKIIU.
4. Kakue W3 yka3aHHBIX COCJIMHEHUH OynyT momapHo B3ammonercTBoBaTh: P20s, NaOH, ZnO, AgNOs, Na,COs;, KC1,
Cr(OH)s, H2SO4? CoctaButh ypaBHEHHSI pEaKIIHid.
5. CocTaBUTh ypaBHEHHS PEAKIMil TOMYICHHsI BCEMH BO3MOKHBIMU CIIOCO0aMu creayromux coneit: cynbdat memu(ll),
HUTPAT HATPHUS, KAPOOHAT KAJbIIUS.
6. Usmensisi coorHomenus pearupytomux pemects Ca(OH), wu HzPOs Hanucath ypaBHeHHS peakiui MOTyYeHHS
KHCJIBIX, OCHOBHOM M cpemHeit comeit. OCyIecTBUTh MPEBPANICHUS MEXITY ITUMH COMSIMH: a) KUCHast COb § CPemHss
CoJib, 0) OCHOBHAS COJIb § CPEIHSS COJMb, B) KUC/As COMb ¢ KUCIIAs COJb.
7. COCTaBUTH ypaBHEHHUS PEAKIIHiA, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH CIIEAYIOIIHE TIPEBPALICHUSL:
a) Fe(OH)3—Fe;03—Fe—FeCls—Fe(NO3)s;
6) P—>P205—>H3PO4—>C33(PO4)2—>C&3(PO4)2—>C&(H2P04)2;
B) Cu(OH),—CuO—Cu—CuSOs—Cu(NOs3)2.

3ananust A1 pyoesKHbIX KOHTPOJIbHBIX padoT (1eMoBepcus), 1 cemecTp
Tecr 1

O6uias cymma 6auios pasta 15. Bpemst — 40 muH

[Ipumeps! Borpocos

VYKaXuTe peakiyy, KOTOPbIE MOTYT ObITh IPAKTUIECKH OCYIIECTBUMBI

Coms cocraBa Fe(OH):NO; nmeeT Ha3BaHue

PacTBOp KaKoit cony UMEIOT KUCITYIO peakiio cpensl (pH<7)?

Cymma koapunmentoB B ypaBHenuu peakiu Ko.SOz + KMnO, + KOH — K;SO4 + KoMnOs + H,O paBha
[Ipu HOpMAaNBHBIX YCIOBUAX | T BOAOPOAA 3aHUMAET 00bEM

B 15 Mt Boxsr pactBopmin 5 T conu. [lomyannm pacTBop ¢ MaccoBoit momneit

Vkaxure cyMMy KBaHTOBBIX uncen (N + ) mis 4d-aexTpona

CKOIIbKO BaJIGHTHBIX opOuTaseil B atoMe GpTopa

VYkaxuTe, B KAKOM HAMPABICHUU CMECTUTCS paBHOBecue mpu noHmkeHu temrepaTypsl CaCOsaqy <> CaOgry + COxry, AH >0
[Ipu KoMHATHOI TeMIIepaType ¢ HAaNOOIBIIEH CKOPOCTHIO TIPOTEKAET PEAKIIHS MEXKITY

Paccuuraiite cranmaptayro sHepruro ['mo6ca (k) peakmuu Fe,Oz + Hy — Fe + H,O mpu 298 K; AH®, x/]x/Monb: Fe O3
-824, HyO -242; S°, Ix/(monb-K): Fe,03 87, Hy 131, Fe 27, H,O 189.

PaccraBpre K03(h(hUIMEHTHI B CXeMax peakiii 1 pacCUNUTaNTe KOHCTAHTY PAaBHOBECHS Peakmu Sgm) + Hawy <> HaS(r, ecu
PaBHOBECHBIE KOHILICHTPALMH Ta3000pa3HbIX BemiecTB paBHbI 0,01 Monb/n
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Tecr 2
Oo6mas cymma 6amioB paBHa 15. Bpemst — 30 mun

ITpumeps! 3aaHuii

B monekyne HzPOs uncio curma-cesizeit paBHO

B mosekyie N2 kpaTHOCTE CBSI3H paBHA

Sp-ruOpuM3aIKsl HaOIIIAeTCs B COSMHCHUSX, MMEIOLIUX CTPOCHUE
Opna nBoiinas C=0 cBs3b UMeETCA B MOJIEKYyJIaX

Spsdz-rHGsz[maumI HAOJII0IACTCS B COCAMHEHUSAX, UMEIOIINX CTPOCHUE

Cpenu cleayomux COSTUHEHUN TMaMarHUTHEIMU SIBIISTIOTCS

B xommmiekcuom coenurennn [ZN(NHs)3(H20)](OH), 3apsia BHyTpeHHe#H chepsl 1 KOMIUIEKCOOOpa30BaTENS paBHEI

Jlurauj, 00pa3yromrii caMble IPOUYHbBIC KOMITJICKCHBIE COSIUHEHHS
KBampaTHbie KOMITIIEKCH 00Pa3yIOT KATHOHBI

Mounsipaast konnenTpaims 10 %-Horo pacrBopa cepHoii kuciotsl (p=1,1 r/mi) paBHa, MOJIb/JI

IIpu no6asnaennu S0 mur 0,5 M pactBopa HCI x 250 mur 0,2 M pactBopa NaOH momnygaercst pactBop ¢ pH

Ione3ysck Tabmuneii ITP, ykaxute, B KaKOM ClIydae BBIIaeT 0ca 0K mpy cMemuBanny 107> M pacTBopoB

PacTBOpBI KakKX COJIEH MMEIOT KUCITYIO peakiuio cpeasl (pH<7)?
YkazaTh BEIIECTBO, KOTOPOE SBISICTCS CUIIBHBIM OKHCITHTEIIEM:
ITpu koMHATHO# TeMIiepaType HanboJee CHITbHAs KOpPO3Hs HaO01aeTCsl B

[Ipu crangapTHRIX yCIOBHSIX B KUCIOH cpene mepmanranat-uoH (E°=1,5 B) Moxer oKucimTh KaTHOHBI

IK3aMeHANHOHHbIE OMJIEThI

DK3aMeH 110 HeOpraHnIeCcKod XUMHH B | 1 2 cemecTpax MpOBOJUTCSA B YCTHOM (popme.
CrtpykTypa sK3aMeHaIoHHOro Omiiera B 1 cemectpe:

1. Teoperuueckuii Borpoc 1mo obmieit xumuu (10 6amos).

2. Teopernueckuii Borpoc 1o oomeit xumuu (10 Gamos).

3. [IpakTrueckoe 3agaHue: yrpaxHeHue, pacueTHas 3aia4a (10 6amioB).

CrpyKTypa 3K3aMEeHALIOHHOr0 Ouiiera B 2 ceMecTpe:

1. Teoperuveckuii BOpoc 1mo XuMuu 3eMeHToB (10 6amios).

2. Teopernyeckuii BOIPOC M0 XUMHUM 3eMeHTOB (10 6amos).

3. [IpakTrueckoe 3agaHue: yrpaxHeHue, pacueTHas 3a1a4a (10 6amioB).

[Tpumepr! 6uneros

BUJIET Ne 1
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1. IlonsTHe TepMoauHaAMHUUECKOW cucTeMbl. OTKpbITasi, 3aKpblTasg U M30JUPOBaHHAs CHUCTEMBl. PaBHOBecHas u
HEPABHOBECHAS CUCTEMBL.

2. Wcropust pa3BUTHSI MIPEACTABICHUH O CTPOSHUH aToMa: IulaHeTapHas monens Pesepdopaa, mocrynatel Bopa.
[Ipennoceuiky co3aHusl KBAaHTOBOW Teopuu: ypaBHeHus Ilnanka n OifHIuTelHA, BonHOBOe ypaBHeHue [le bpoiins
W IpUHLIMN HeonpeaeneHHocTH [ eiizenbepra.

3. I'mpponus coneit. Kakue u3 cnenyronmx cosneil moaseprarorcs Tuaponusy:? HanmucaTs HOHHBIE O MOJIEKYNISAPHBIE
ypaBHEHUS.

BUJIET Ne 2

1. AromHoe siapo. Macca u 3apsj NpoToHa M HEUTpoHa. SlmepHble cuiibl, ux npupoxa. IIpumepsr spepHbIX
peakumii: o- pacmaz, P- pacman, B-pacnan, geneHue TSKEIBIX SIeEp.

2. Jluccommarus KAcjaoT, OCHOBAHUN U COJICH B BOJHBIX pacTBOpax. [loHATHE KUCTIOTH M OCHOBAHUSI.

3. OKHUCIHUTEIHFHO-BOCCTAHOBUTEIBHBIC CHCTEMBI. 300pa)keHne OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX CHCTEM
MEeTOI0M Tonmypeakiuii. CoCTaBUTh ypaBHEHHUE CICAYIOIICH PEaKIIum: —>

BUJIET Ne 3

1. 'maponus coneit. KoncranTa ruaponnsa u crenedb ruaponusa. GakTopel, BIAAIONINE HA KOHCTAHTY U CTENIEHb
TUAPOIH3a. Y CJIOBUS TOAABIEHUS THAPOITU3A.

2. 3axkon I'ecca. Kpyrosoit mpomecc bopra-l'abepa u sHTampnuiiHas auarpaMMa XHMHYECKHX IIPOILIECCOB.
Onpezenenre TemoBoro 3hpdexra XMMUUISCKONH PeaKIMK 110 CTaHAAPTHBIM SHTAIBIINIM 00pa30BaHUs BEIIECTB U
CTaHAapPTHBIM OHTAJIBIHUAM CTrOPpaHUA BEHICCTB.

3. Teopust oOTTanKuBaHMA JIOKAIN30BAHHBIX 3JIEKTPOHHBIX map. OIpenenuTs MPOCTPAHCTBEHHYIO CTPYKTYPY
CIEAYIOMIUX YaCTHIL: .

BHJIET Ne 4

1. ®dusmdeckre CBOMCTBA OJIATOPOMHBIX Ta30B. XapaKTep MEKMOJIEKYIIIPHOTO B3aWMMOACHCTBHSA. 3MeHeHume
TeMIepaTyp KHIEeHUs U IUaBjieHus B psany He-Rn. Xumundeckne coerHeHNsT KpUNITOHA U KCEHOHA, TIPUHITUIIBI UX
nomyderus. ['maponmus ¢ropumoB. Kucmoponconepxamue coequHeHHs KCeHOHa. KiartpaTHple coemnHEHUs
0JIarOPOTHBIX TA30B.
2. O6mias xapakrepuctuka f-oiaemenrtos. ITonokenne B mepuoanueckoii cucreme. CTpoerre aToMoB. M3MeHeH e
ATOMHBIX PAJMyCOB M HOHHM3AIMOHHBIX MOTEHIUANOB B psmax 4f- u 5f-anementoB. BaneHTHOCTh M CTEMeHH
OKHUCIICHHSI aTOMOB. M3MeHeHuEe yCTOMYMBOCTA COEAMHEHMI B BBICIIEH CTEIEHW OKUCJICHHS aTOMOB B psaax
JIAHTAHOWIOB M aKTHHOHIOB. BHYTpEHHSS1 IEpHOJMIHOCTD CBOMCTB 2JIEMEHTOB.
3. Vcnons3yst METO NOAYpPEaKLHi, COCTABUTh YPABHEHHUE PEAKLIUU:

K1 + KMnO4 + HSO4 —

BWJIET Ne 5

1. TlonoxeHue p-d>IEMEHTOB B Iepuoanudeckod cucreme. CtpoeHue aToMmoB. [3MeHEHHE aTOMHBIX paguycoB U
MOHHM3ALMOHHBIX IOTEHIMAJIOB II0 IepHoiaM ¥ TpynmaM. BaJeHTHOCTh W CTENEHH OKHCIEHHS aTOMOB p-
JJIEMEHTOB. VI3MEHeHHEe YCTOWYMBOCTH COCAMHEHWIH B BBICIICH CTENEHH OKHUCICHUS II0 TpyNIam. XapakTep
XUMHAYECKUX CBs3ell B coenumHeHHsAX. CKIOHHOCTE K O0Opa3oBaHMIO KAaTHOHHBIX W aHHMOHHBIX (OpM,
KOMIUIEKCOOOpa30BaHHMIO.

2. Oxcugpl u ruapokenasl nuHKa (1) u kagmus (11). Oxengst pryta (1, ). Ipuauuns: nonydyenus. CTpyKTypHBIE
ocobeHHocTH. KucinoTHo-ocHOBHBIE cBoMcTBa. OTHOIIEHUE K BOAE, KUCIOTaM U 1enodaM. [lpumenenne okcuaos.
3. HammcaTth nOHHBIE M MOJIEKYJISIPHBIE YPaBHEHUS ITOCTAJMIHOTO THAPOIM3a HUTPATA IIMHKA.

BUJIET Ne 6
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1. Bonopoa. ®usnyeckre U XUMHYECKHE CBOMCTBA BOJIOpo/ia. Bogopoa Kak BOCCTAaHOBUTENDL B MOJIEKYIISIPHON
¢dbopme U B aTOMapHOM COCTOSIHMHU. B3anmMoneiicTBrue BoropoJa ¢ MeTaljlaMH U HeMeTallaMy. [ Mapupl: HOHHEIE,
KOBaJICHTHBIE. TIOJIMMEPHBIE U HecTexnoMerprueckue. opMbl HaxoxAeHUS BOAOpoAa B ipupoae. CrocoOs
HOJTy4YeHUs: cBOOOAHOrO Bofopoaa. [Ipumenenue.

2. @usnueckue CBOMCTBA IMHKA, KaAMHMs W PTYTH (TemIepaTypa IUIaBJIEHHs, TBEPAOCTb, IUIOTHOCTh U
MexaHHUecKast MPOYHOCTh). XUMHUYECKasi aKTUBHOCTD MTPH OOBIYHON W MOBBILIEHHOH Temneparypax. OTHOIIEHHE K
MeTajulaM, HeMeTalllaM, BOJE, KUCIOTaM M IienodaM. AMaibrambl. Mepsl NPenocTOPOKHOCTU IIpU paboTe ¢
PTYTHIO.

3. Vcnonb3yst METO/ BAJICHTHBIX CBSI3€H, OMUILIMTE CTPOCHUE MOJIEKYJIbI OKkcuaa azora (IV).

Kpurtepuu ¢popmupoBaHus OLleHKH 0TBeTa CTY/ICHTA HA JK3aMeHe

Xapakmepucmuka omeema oannl
JlaH TOJHBIM, pa3BepHYTHIM OTBET HA IIOCTABJICHHBIM BOIPOC,
MOKa3aHa COBOKYITHOCTh OCO3HaHHBIX 3HaHUH 00 oOBeKTe,
MPOSIBIISIONIASACS B CBOOOJHOM OINEPUPOBAHUM TOHSATHUSMHU, YMEHUHU
BBIJICIUTh CYIIECTBEHHBIE W HECYNIECTBEHHBIC €ro TMPU3HAKH,
MPUYNHHO-CIICICTBEHHBIC CBSI3H. 3HaHue 00 00BeKTe 26-30
JIEMOHCTpHUpYeTCs Ha (JOHE TIOHUMAHUS €T0 B CHCTEME JTAHHOU HAyKH
Y MEKIUCIUTUTMHAPHBIX CBsizei. OTBET popMynupyercss B TepMHHAX
HayK{, H3JI0KEH JIMTEPATypHBIM SI3bIKOM, JIOTHYEH, J0Ka3aTelIeH,
JIEMOHCTPHUPYET aBTOPCKYIO MO3UIIMIO CTYJEHTA.
JaH momHBIA, HO HEIOCTAaTOYHO IIOCTEA0BATEIbLHBIM OTBET Ha
IIOCTaBJIEHHBIN BOIPOC, HO IPHU 3TOM IOKAa3aHO YMEHHUE BBIIEIUTH
CYLIECTBEHHBIE M HECYLIECTBEHHbIE MPU3HAKM M IPUYUHHO-
cnencTBeHHbIe CBsI3u. OTBET JIOTUYEH U W3JIOKEH B TEPMHHAX HAYKH. 21-25
Moryt ObITh nmomymieHbl 1-2 ommOKH B OMPEIEICHUH OCHOBHBIX
MTOHSATHH, KOTOpbIE CTYJICHT 3aTpyAHSIETCS UCIIPaBUTH
CaMOCTOSITEJIBHO.
JlaH HenOCTaTOYHO MOJHBIM M HEAOCTATOYHO Pa3BEPHYTHIA OTBET.
Jloruka ¥ mNOCIENOBATEIBHOCTh M3JI0KEHHUS HMEIOT HapyIICHUS.
JlomyiieHsl OMMOKA B PACKPBITUM TOHATUH, YINOTpeOJIeHUU
TepMHHOB. CTyIeHT HE CIOCOOEH CaMOCTOATENbHO BBIJIEIUTD
CYIIECTBCHHBIC M HECYIICCTBCHHBIC TPHU3HAKM ¢ IPUYHHHO- 16-20
cienctBeHHble  cBsi3U.  CTyIeHT  MOXKET  KOHKPETHU3UpPOBATh
0000IIeHHbIE 3HAHMS, JOKa3aB Ha MpUMEpax HUX OCHOBHbBIE
MOJIOKEHUS TOJBKO € I[OMOLIbK IpenojaBarens. PeueBoe
odopmiieHne TpeOyeT NoNpaBoK, KOPPEKIUH.
JlaH HemnoyHBIA OTBET, JOTMKA U MOCIEAOBATEIbHOCTh H3JI0KEHUS
HMMEIOT CyILIeCTBEHHBbIe HapyieHus. JlomyieHsl rpyoble OMOKY Ipu
ONPENIETICHUN CYITHOCTH PACKPBIBAEMBIX MOHATHIA, TEOPUM, SBJICHUH,
BCIIEICTBUE€ HEMOHUMAHMUS CTYJIEHTOM HX CYHIECTBEHHBIX U
HECYILIECTBEHHBIX MPU3HAKOB M CBsA3€il. B oTBeTe OTCYTCTBYIOT
BBIBOJIBI. YMEHHUE PACKPBITh KOHKPETHBIE MPOSIBICHUS 000OIICHHBIX
3HaHMI He TMoKazaHo. PeueBoe odopmieHue TpedyeT MOMPaBOK,
KOPPEKLHH.
JlaH HemoNHBIA OTBET, NPEACTABISIOMMIA COO0H pa3pO3HEHHBIE
3HaHMS 10 TEMEe BOMpPOCa C CYIIECTBEHHBIMH OINMOKaMU B
omnpeneneHusx. I[IpucyrcTByrOT (parMeHTapHOCTh, HEJIOTHUYHOCTH 1-10
n3noxeHus. CTyJeHT HE OCO3HAeT CBS3b JAHHOTO MOHSTHS, TEOPUH,
SIBJIICHUS C APYTUMU 00BEKTaMH AUCHUTIITUHBL. OTCYTCTBYIOT BBIBOJHI,

11-15
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KOHKPCTHU3allHuA U NOKA3aTCIbHOCTb U3JIOKCHHA. Peus HErpaMOTHasA.
I[OHOJIHI/ITGJIBHBIC U  YTOYHAOOIHMEC BOIPOCHI MpCHOAABaATCIIA HE
NpUBOAAT K  KOPpCKOMM OTBE€TAa CTYACHTAa HC TOJIBKO Ha
IMOCTaBIICHHBIH BOIIPOC, HO U HA APYTHUEC BOIMMPOCHI AUCHUITJINHBI.

He nosryuens! oTBeTHI 10 6a30BBIM BOIIPOCAM AUCHUIIIMHBIL. 0

PesynpTupyromias s5K3aMeHAIIMOHHAs OLIEHKA OIIPEAEeNseTcs B COOTBETCTBUH ¢ [losiokeHnem
COI'Y 0 6amIbHO-PEUTHHTOBOM CHCTEME OIICHKH 3HaHUH CTYJICHTOB.

9. YueOHo-MeTOMMYeCKOEe M HH(OPMAINIMOHHOE 00eciedeHHe TUCIUTITHHBI

a) OCHOBHas1 JIUTepaTypa:

1. I0.JI. TperwsikoB. Heopranunueckas xumus. B 3-x Tomax. M.: U3narenbckuii 1EHTP
«Axanemusy, 2004.

2. H.C. AxmertoB. O6mrast u Heopranudeckas xumus. M.: Beicias mkomna, 1988, 1998, 2002,
2018.

3. B.B. HekpacoB. OcHoBel o0mieit xumuu. T. 1, 2. M.: Xumus, 1972-1974.

4, H.C. AxwmeroB. JlaGopaTopHble M CEMHWHApPCKHE 3aJaHWs MO OOMIEH W HEOPraHWYIEeCKOMH

xuvud. M.: Breicrimas mkona, 2003, 2016.

5. Xomuenko [.I1. TTocobue mo XxumMuu A MOCTyHAIOMUX B By3bl. — 4-¢ uzn. — M.: PUA
«HoBasg Bomnay, 2008.

6. Xomuenko ['.I1., Xomuenko W.I'. COopHUK 3a1a4 MO0 XUMHH TSI TOCTYMAIOIINX B BY3bI. —

4-e m3a. — M.: PUA «Hosast Bomnay, 2008.
0) 10MOJIHUTE/IbHAS JIUTEepaTypa:

7. A.A. VYraii. OOmas u Heopranudeckas xumusa. M.: Beicmas tmikoma, 2000./
https://obuchalka.org/2011061656544/0bschaya-i-neorganicheskaya-himiya-ugai-ya-a.html.

8. O.C. 3aiine. OOmas xumusi. HampaBieHwe W CKOPOCTh XHMHYECKUX IPOIECCOB. M.:
Beicmias mkoia, 1983. / https://search.rsl.ru/ru/record/01001148161.

9. Adonuna, JLLU. Heopranmueckas xumus: yudeOHoe mocooue / JLU. Adonuna,
A.W. AnapueB, A.A. KazakoBa. — HoBocubupck: HoBocuOupckuii TocyqapCTBEHHBIH TEXHUYECKHA
YHUBEPCUTET, 2013. - 104 C. - Pexum JocTyna: o HOIIUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=228823 . — ISBN 978-5-7782-2172-7. — Tekcr:
3JIEKTPOHHBIM.

10.  Heopranuueckas XuMus: y4eOHO-METOIUYECKUN KOMILUIEKC. MeToIu4eckre yKka3aHus 1o
BBITIOJTHEHUIO J1aboparopHbix pabdot: [16+] / H.A. Xputoxun, I.M. Moxae, A.B.Keprman,
T.T'. lllu6neBa. — Tromens: TroMeHckuit rocyaapcTBeHHbI yHuBepcutet, 2019. — Y. 1. — 40 c. — Pexxum

nocryma: mo mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=600320 . — TekcrT:
JJIEKTPOHHBIN.
11.  Heopranumdeckas XuMHs: y4eOHO-METOTUUECKHIA KOMIUICKC. MeTOoIMUeCKre yKa3aHHs 110

BBIMOJIHEHUIO  JabopartopHelx pabot: [16+] / H.A. Xpuroxun, I.M.Moxaes, A.B.Keprman,
T.M. bypxanosa. — Tromens: TromeHCKkuil rocynapcTBeHHbI yHuBepeuTeT, 2019. — Y. 2. — 39 ¢. — Pexum
noctyna: mo mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=600321 . — Tekcr:
JJIEKTPOHHBIN.

12. BoctpuxoBa, H.M. Xumus: yue6Hoe mnocodbue / H.M. Boctpukora, I'.A. Koposesa;
Cubupckuii penepanbublii yauepcureT. — KpacHosipck: Cubupckuii penepanpheiii yausepcuter (COY),
2016. - 136 c: wm, Tabm, cxem. — Pexum  goctyma: 1Mo TOANUCKE.  —
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URL.: https://biblioclub.ru/index.php?page=book&id=497755 . — bubnuorp.: ¢. 130. — ISBN 978-5-7638-
3510-6. — TekcT: ANEeKTPOHHBIH.

13.  Kabanom, C.B. Pacuernple 3amauu B Kypce XMMHH: Y4eOHO-METOIMYECKOE Mocoowe /
C.B. Kabanos; nayu. pen. K.b. /I3epanoBa. — Mocksa; bepmun: dupekr-Meama, 2015. — 52 c.: un. —
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: JIEKTPOHHBIN.

14.  Kabanos, C.B. I'mapomu3 coneii: ydeOHO-MeToamyeckoe mocobue / C.B. KabanoB. —
Mocksa; bepnun: [dupexkr-Menua, 2016. — 51 c.: un., Tabn. — Pexum gocryna: mo mHOImUCKe. —
URL.: https://biblioclub.ru/index.php?page=book&id=437460 . — bubnuorp. B kH. — ISBN 978-5-4475-
7703-2. — DOI 10.23681/437460. — TekcT: 31EKTPOHHBI.

15.  Pewmmn, I'. Kypc Heoprannyeckoit xumun / I'. Pemu; pen. A.B. HoBocenoa. — Mocksa: U3n-

BO wuHOCTp. Jur.,, 1963. — T. 1. — 919 ¢ — Pexum pgocryma: 1O TOJNUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=230724 . — ISBN 978-5-4458-7346-4. — Tekcr:
AJEKTPOHHBIH.

16.  Kabanos, C.B. Heoprannueckass XxuMmus. BIOKHOT aOWTypueHTa: CIPaBOYHOE IMOCOOHE /

C.B. Ka6anos. — Mocksa; bepnun: Jlupekr-Menua, 2016. — 63 c.: cxem., Tabn. — Pexxum nocryna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=437461 . — ISBN 978-5-4475-7711-7.
—DOI 10.23681/437461. — TekcT: 3MEeKTPOHHBIH.

17.  Cysopos, A.B. O6mas xumus: yueonuk / A.B. CyBopoB, A.b. Hukonbckuii. — 6-¢ u3m. —
Cankr-IlerepOypr: Xumwmzpar, 2020. — 624 c.: un. — Pexum Jgocryma: Mo MOAMHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=599264 . — ISBN 978-5-93808-358-5. — Texkcrt:

ANEKTPOHHBIH.

10. MaTepuaJIbHO-TeXHHYECKHE YCJIOBHS peaju3auuu o0pa3oBaTesibHO MPOrpaMMbl:

JlaGoparopusi O0mieii 1 HeOPraHU4YecKo XUMMHU JUIs TIPOBEJeHUs 3aHsATUl | Poccuiickas
CEMUHAPCKOTO THIMA, JIA0OPATOPHBIX 3aHATHH, KypcoBoro mpoektupoBanus |Deneparus, 362025,
(BBIMONIHEHUA ~ KYypCOBBIX  pabOT), TPYNIOBBIX W  HHAMBUIYaIbHBIX | Pecybnmuka
KOHCYJbTAallMi, a Takke caMOoCTOsATeNbHONH paboTel  oOywarommuxcs: |CeBepHas Ocetus —
MPernoJaBaTeIbCKUl  CTON, CTy/d, JabopaTopHble CTOJBl W CTYJAbs JUid | AllaHus,
oOyuarouxcs, kadepa, KiaccHas 10CKa. ropo Bianukaskas,
Ob6opynoBanue: HWHTepaktuBHas jgocka Smart Board, mnpoekimonnoe|yn. Baryruna, 1gom
MyIbTUMEIHNIHOE 0o0OpynoBaHuEe (KOMIBIOTEp, MpPOEKTOp, OdKpaH) c|44-46,

MPOrpaMMHBIM 00€cliedYeHHEeM, BBIXOJIOM B ceTh VIHTEpHET W NOCTynmoM B|y4deOHbIN Kkopmyc Ne
ANIEKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBaTenbuyto cpeny COI'Y. 7, ayn. Ne 609
ITporpammuoe obecnieuenune: Windows 7 Professional; Office Standard 2016;
Cucrema kommbrotepHoii Bepctku MikTex; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class; TIporpammuoe obecriedeHue ajist
penakTupoBaHus xuMudeckux Gopmy Isis Draw; Crucrema moucka TeKCTOBBIX
3auMcTBOBaHUN «AHTHILIArKaTr.BY3»; IIporpamma st OBM «bank Bonpocos
JUIsl KOHTpoJisg 3HaHui»; VSDESK; Yeayru cBsizu (IOCTyN K CETH MHTEPHET);
MOODLE; JE€MOHCTpPAllMOHHbIE M y4eOHO-HarjsAHble  HOCOOHS
(Buaeompe3eHTaIIHs).

JIaboparoproe obopynoBanue: [llkad BeITsDKHOM ¢ moaBoaoM Bosl [1IB HBK
— 2 wr.

[IputouHO-BHITSDKHAsE ~ ycTaHOBKa (2  mkacda). Becsl mabopaTopHbie
npenusnonnabie ET-30011 — 1 mr.

Becsl naboparopusie anekrponHsle BM5101 — 2 mt. YyeGHO-1a00paTopHbIi
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komruieke "O6mas u Heoprannyeckas xumus'" — 2 mt. @oromerp KOK-3-01- 1
mt. kad cymunbabiii SNOL — 1 mt. Monomep M-510 (cranmaptablif)-1 mT.
Kanopumerp "Dxcnept 001K"- 1 mt. Konnykromep Oxcnept 002-2-6H- 1 mT.
Mukpockon OuHOKYIsApHBIH "Mukmen-1"- 1 mr. HarpeBarenbnas mimra ES-
H3040- 1 wrt. Pedppakromerp NPD-454b62M c noacserkoit — 1 mT. pH-metp
150 MU- 2 wmr. Memanka MarHuTHass ¢ mnoporpeBom I1D 6110- 2 .
Hedenomerp «HOM»-1 mt.

YueOHble ayIUTOPUH ISl IPOBeIeHUs 3aHATHH JTeKIMOHHOI0 THIIA:
MIPETI01aBaTENIbCKUI CTOJ, CTYI, CTOJIBI M CTYJBS [UIsl OOYy4JaIOIIMXCs, KIIacCHAs
J0CKa.

Ob6opynoBanue: IlepcoHanbHBI KOMIIBIOTEP B KOMIUIEKTE C IMPOrPAMMHBIM
oOecrieyeHreM, BBIXOJIOM B CeTb VHTEpHET W JOCTYNIOM B DJIEKTPOHHYIO
uHpopMarnoHHO-00pa3oBarebHyio cpeay COI'Y. IIpoektop Epson EB-735Fi
- KOMIUIEKT IMOCTaBKH (KpEIUIeHHE ISl MPOEKTOpa, IIHYp MUTaHWsA) — lImT.
Hoyr6yk 000 "AMCHUAJITEXHO" — lr.

[Mporpammuoe obecneuenue: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanus Sunrav WEB Class, Crictema KOMIIBIOTEPHON BEPCTKH
MikTex, Kasperksy Endpoint Security, IIporpammuoe oOecrieueHue s
penaKkTUpoBaHus Xumuaeckux Gopmyn Isis Draw, Crucrema moncka TeKCTOBBIX
3auMcTBOBaHMIN «AHTUILIarnaT.BY3», [Iporpamma nins 9BM «bank BonpocoB
st KoHTpoJist 3HaHwmi»y, VSDESK, Ycmyru cBsizu (I0oCTynm K ceTH MHTEPHET),
MOODLE, Jluunbslii kabueHeT cryaeHTa/coTpynuuka, KOJII (momen Ha
suaekce), Pyclapa, ViPNet.

Poccuiickas
denepanus,
Pecnybnuka
CeBepnass Ocerust —
Ananus,

ropox Bnaaukaskas,
yin. Baryruna, aom
44-46, y4eOHBIN
kopmyc Ne 7, ayn. Ne
606

362025,

KomnbroTepHbIi Ki1ace

MPenoaBaTeIbCKHUI CTOM, CTYJ, CTOJIBI U CTYJbs Ul 0OyJarouxcs, KiaccHas
J0cKa.

O6opynoBanue: KommbroTepbl isi KOMIBIOTEPHOTO Kjacca B KOMIUIEKTE C
MPOrpaMMHBIM OOecrieyeHHeM, BbIXOJIOM B ceTh VIHTEpHET W [IOCTYNmOM B
ANIEKTPOHHYIO nH(pOpMaTMOHHO-00pa30BaATEIHLHYIO cpeny corvy.
WntepaktuBHas jgocka  787(1702070/15112/11344/2+ ), HMCTOYHUKHU
OecniepeboiiHoro muranus Ippon, kKommyratop mias Kiacca D-Link DGS-
10240, npoextop Beno MX503.

ITporpammuoe obecrieucnue: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanus Sunrav WEB Class, CrucrtemMa KOMITBIOTEPHO# BEPCTKH
MikTex, Kasperksy Endpoint Security, IIporpammHoe oOecrneucHue s
penakTupoBaHus xuMudeckux popmyn Isis Draw, Crucrema moucka TeKCTOBBIX
3auMcTBOBaHUM «AHTUILIaruat.BY3», [Iporpamma s 9BM «bank Bompocos
i KoHTpouis 3Hauuii», VSDESK, Ycnyru cBsizu (HOCTyI K CETH MHTEPHET),
MOODLE, Jluunelii kabuHer cryaeHTta/cotpynnuka, KOJII (momen Ha
sHjekce), Pyclapn, VIPNet.

Poccuiickas
denepanus,
PecmyOnuka
CeBepHast Ocernst —
Ananms,

ropon Brnaankaskas,
yi. Baryruna, aom
44-46, YUCOHBIH
kopmyc Ne 7, ayn. No
614

362025,

bubéanorexka, B TOM 4mciIe YHTAAbHBIA 3aJ: CTOJbl M CTYIbs JJsA
oOyyJaromuxcs; KOMIBIOTEPbl B KOMIUIEKTE C MPOrpaMMHBIM OOecriedeHueM,
BBIXOJIOM B ceTh VIHTEpHET M JIOCTYNIOM B 3JIEKTPOHHYI HMH(OPMAIMOHHO-
oOpazoBatenbHyto cpeny COI'Y.

ITporpammuoe obecneuenue: Windows 7 Professional, Office Standard 2016,
Cucrema TectupoBanus Sunrav WEB Class, Cucrema KOMITBIOTEpHO# BEpCTKH
MikTex, Kasperksy Endpoint Security, IIporpammuoe oOecrieueHue s
penakTupoBaHus xuMudeckux ¢opmyn Isis Draw, Cucrema moucka TEKCTOBBIX
3auMcTBOBaHUN «AHTHILIArMar.BY3y, IIporpamma s 9BM «bank Bonpocos
U1t KoHTpoJist 3HaHui»y, VSDESK, Ycnyru cBsizu (1ocTynm K ceTd MHTEpPHET),
MOODLE, Jluunenii kaOuHeT cryaeHTa/coTpyanuka, KOII (momen Ha
sanekce), Pycl'apa, ViPNet.

Poccuiickas
denepanus,
Pecnybnmka
CeBepnas Ocetuss —
Ananwus, T.
BnagukaBka3s,
Lleperenn/BarytuHa,
. 16/19

362025,
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Peectp mporpammuoro odecieuenuss COI'Y na 2023 roa

Ne HaumeHoBaHue Ne norosopa(iiuueH3ust) Crtpana
n/n NMPOU3BOAUTE/b
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
9 Windows 10 Pro for Ne 4100072800 Microsoft CLIA
"| Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CHIA
Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft CHIA
Products (MPSA) ot 04.2016r
19 Cucrema tectupoBanus Sunrav | Ne468 ot 03.12.2013 UIT Poccus
WEB Class Cynrarynun P.T.(6eccpouno)
[Iporpammuoe obecrieuenue 1C: | Ne CII/108 ot 29.08.2017 Poccus
13 [Ipeanpustue. byxranrepckuii (MakcumMyM-co(dT) GeccpoyHO
VYyert. Tunoas koHpuUrypamus 8
ceTeBas Bepcus
CucreMa KOMITBIOTEPHOI JIunenszus FSF/Debian
14 Bepctku MikTex (CBoOOIHOE TTPOTPAaMMHOE
obecnieueHne) (6ecCpoyHO)
15 Kasperksy Endpoint Security Jo 22.01.2024 Poccus
[Iporpammuoe obecnieuenue st | CBoOOHOE TPOrpaMMHOE CIIA
16| pemakTUpOBaHMS XUMHUYECKUX obecreueHue(6eccpoyHO)
dopmyu Isis Draw
Cucrema noucka TEKCTOBBIX Ne 6262 ot 09.01.2023 Poccus
17| 3aumMcTBOBaHUM (metictBurenen no 31.12.2023r) ¢
«Antunnaruar.BY3» OAO «Antu-Ilnaruar»
ITporpammuoe obecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18 Ilpennpusarue 8.3 Ynpasienue | «Makcumym»(OeccpouHoO)
TOProBJIEN
[Tporpammuoe obecnieueHue NeC/1./ Ne126., 01.07.2020r. Poccus
19 1C:3apmutara u Kaapsl «MAKCHUMVYM-

rOC.y4pexaeHus8

CODT» OGeccpoyHO
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20 [Tporpammuoe obecrieueHue NeC1/76 01.03.2017r. Poccus
1C:0r0/KeT. «MakcuMyM-co» (6eccpodHo)
ABToMaTuzupoBaHHas cuctema | CBUAETENBCTBO O cory
«Ynpasnenue —lekanat BPCy» rOCyIapCTBEHHOW PETrUCTpaLU
21 nporpaMmmsl 11 O9BM
Ne2015611830 ot
06.02.2015r.(6eccpouno)
[Iporpamma mist 9BM «bank Pa3pabotka COI'Y cory
BOIIPOCOB JIJIsl KOHTPOJIS CBUIETEBCTBO O
3HaAHUI» roCyJapCTBEHHOM pEerucTpanuu
22
nporpammsl 11 O9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
IInansr Ne8867, 0109.01.2023T. Poccus
23 (09.01.2023r. mo 31.12.2023r.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccust
24 N, A.Cepreesuu
Tex.moj. 07.04.2022
25 «["amakTrkay ot 14.03.2022r (npumepHas nara) | Poccus
DIRECTUM RX - Cucrema | OOO I'anaktuka UT norosop Ne Poccust
5 MEKTPOHHOTO 120320/JVA or
JIOKYMEHT0060pOTa 14.03.2022(mpumepHas 1ata)
Yenyru cBszu (moctyn k cetu | OOO Ankom Ne AL-0044 or Poccus
27| unrepner) 01.02.2022r -31.12.2022r
98 MOODLE BecrniatHoe poccuiickoe CIUIA (6ecnumatHoe
poccHiickoe)
«l"anmakruka PY3» JTunensus GeccpouHas Poccust
29 Tex.conpoBoXxIeHHE OT
14.03.2022 r
JInunplii kabuneT aburypuenTa | JIuneHsus 6eccpodHas Poccus
30 Tex.conpoBoXIeHNUE OT
14.03.2022 r
JInuHblil KaOUHET JIuuensus 6eccpouHas Poccus
31| CTyIAeHTa/coTpyaHUKa Tex.conpoBoOXIEHHUE OT
14.03.2022 r
DneKkTpoHHas OMOIMOTEKA https://dvs.rsl.ru Poccus
32 nuccepranuu u aBropedeparoB | Tpebyetcs peructpanus B
PI'b(DB/] PI'B) o6ubnmnoreke COI'Y
ObC"YHuBepcuteTckas https://biblioclub.ru Poccust
33 ouobmmoreka ONLINE" TpeOGyercsi  peructpanus B
6ubimotexe COI'Y
OBbC «Hayunas osnexktponHas | http://elibrary.ru. Poccust
oubnunoreka eLibrary.ru» TpeGyetcs perucTpanus B
34 6ubmmotexe COI'Y
YHuBepcanpHas 0a3 JaHHBIX https://dlib.eastview.com CIIA
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/

East View

36

OBbC «KoHCynbTaHT CTyAECHTa»
Crynendeckas 3J1€eKTpOHHAs
O6ubIMoTEeKa MO0 MEAUITUTHCKOMY
1 (hapMareBTHIECKOMY
00pa30BaHUIO, a TAKKE TIO
€CTECTBEHHBIM U TOYHBIM
HayKaM B IIEJIOM.

http://www.studentlibrary.ru
Tpebyercs perucTpanus
ouobimorexe COI'Y

Poccusa

37

OBbC «tOpaiit» -
oOpa3oBatenpHas cpena,
BKJIFOYAONIasi BUPTYAJIbHBIN
YUTAJIBHBIN 3aJ1 y4eOHUKOB U
y4eOHBIX TOCOOMIA OT aBTOPOB
W3 Beaylux By30B Poccun o
BCEM HaIlpaBJICHUSAM U
CHEIHAIbHOCTSIM

www.biblio-online.ru
Tpebyercs perucrpanus
onomuorexe COI'Y

Poccusa

38

KO3II (momeH Ha stHIEKCE)

OecIuiaTHOE

Poccus

39

Pycl'apn

OecIuiaTHOE

Poccus

40

ViPNet

Poccus
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http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
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