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[TporpamMma cocTaBiieHa B cOOTBETCTBUU ¢ DenepanbHbIM TOCYJapPCTBEHHBIM 00pa30BaTeIbHBIM
crangaptoM 1o HampasieHuio 04.03.01 Xwumus (ypoBeHb OakanaBpHara), yTBEP>KICHHBIM
nprka3oM MuHucTepcTBa oOpa3zoBaHus W Hayku Poccuiickoit ®eneparuu ot 17 utons 2017
roga Ne671; mpukazom MUHUCTEPCTBA HAYKU U BhICIIEro oopazoBanusi Poccuiickoit denepanun
ot 26 Hos0ps 2020 1. Ne 1456 (3apeructpupoBaH MUHUCTEPCTBOM IOCTHIMHM Poccuiickoi
Oenepannn 27 wmas 2021 1., Ne 63650) «O BHeceHMHM H3MEHEHHH B (eaepabHbIe
rocy/apcTBEHHbIE 00pa3oBaTeIbHbIE CTAHAAPTHI BBICHIETO OOPA30BaHUs»; YYEOHBIM IJIAHOM
noAroToBku OakanaBpa o HampasieHuro 04.03.01 Xumusi, yTBep>KICHHBIM YUYEHBIM COBETOM
OI'BOY BO «COI'Y» mpotokoa Ne 9, ot 28.03.2024 r.

Cocrasureins: K.X.H., goneut C.B. Kabanos

Pabouas npoecpamma Oucyuniunvl NpuHAmMa 8 COCMABe OCHOBHOU NPOPeCcCUOHANbHOU
00pa308amenbHOl NPOSPAMMYL peuleHuem yueHo2o cosema (npomokoa Ne 9 om 27.04.2023 2.)



1. Crpykrypa u 001Iasi TPYA0EMKOCTb M CHHILIHHBI

OO6miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 12 3aueTHBIX enquHull U 432
aKaJeMHYECKHX Jaca.

Ounas hopma o0ydeHUs

Kypce 1
Cemectp 1,2
Jlexnn 70
[IpakTuueckue (CeMUHAPCKKE) 3aHATHS 36
JlabopatopHble 3aHATHS 210
HTOro ayiuTOPHBIX 3aHSITHH 316
CamocrosiTenpHas pabora 44
DK3aMeH 1,2
KouTpoins 72
OO1niee KOJIMYECTBO YaCOB 432
3. €. 12

2. Ilean ocBoeHHs THCHUILIMHBI

LensaMu u3yueHHs: Kypca HEOPraHWYECKOH XHMMHUHU B cooTBeTcTBUU ¢ DenepalibHbIM
rOoCy/1apCTBEHHbIM  00pa30BaTENIbHBIM  CTAaHJAPTOM [0  HANpaBJIEHUIO  IOJATOTOBKHU
(ceumansHocTH) 04.03.01 Xumus u ypoBHIO BhICIIEro oO0pa3oBaHus OakanaBpuar,
YTBEP)KIECHHOMY TpuKazoM MmwunoOpHayku Poccum ot 17 wmroms 2017 roma Ne 671 c
nononHeHusMu U u3MeHeHusimu ot 08 deBpansa 2021 roga Ne 83, aBiSIOTCA: JaTh CTYIEHTY
3HaHMUSI OCHOB OOIIMX 3aKOHOB XMMMM M CBOICTB 3JIEMEHTOB, KOTOpBIE CIIy)KaT IOATOTOBKE
CTyAeHTa K Oyaymed npodecCHOHAIbHOM  JAEATENIBHOCTH B OOJNAacTAX  Hay4yHO-
HCCIICIOBATEIbCKOM, TEXHOJOTHICCKON M IIeJarOruuecKoii.

3agaua Kypca — (OpPMHUpPOBAHUE TBOPYECKHU pAabOTAIOIIUX CIELUAINUCTOB C Pa3sBUTHIM
HAyYHBIM MBIIIICHHEM, OOJIAJAOIMX HEOOXOJUMBIM 3allacoM 3HAaHUN B oOnacTu oOmEed u
HEOPraHMYeCKOW XHMMH, CIIOCOOHBIX HCHOJb30BATH TEOPETUUYECKUE 3HAHUS TPU PEILICHUU
NPAKTUYECKUX 3a/]ay, MpOSABIsAS IpPU 3TOM CAMOCTOSATEIbHOCTh, WHULIMATUBY, a TaKXe B
HEOOXO/IMMBIX CIIydasX — YMEHUE y4acTBOBATh B MPUHATUH KOJIJIEKTUBHBIX peIIeHUH, BEIOUpas
HauboJsee ONTUMAaJIbHbIE U3 HUX.

W3yuenne JaHHOM JAMCHUIUIMHBI CIYKUT TIOATOTOBKOM CTylneHTa K Oynymiei
npodeccuoHaNbHOM NeSTEIbHOCTH B 00JIaCTAX — HAYYHO-HUCCIIEI0BATENIbCKON U TIe1arorn4ecKon
COIJIaCHO NPOQeCCHOHATBHBIM CTaHAapPTaM:

- [Ipodeccuonanpueiii crangapt 01.001 "Ilegaror (memarormveckas ACSTEIHHOCTHh B
cdepe I0IKOIBHOT0, Ha4albHOTO 00IEro, OCHOBHOI'O OOIIEro, CPpeIHEro ood1ero oopazoBaHus)
(BocmuTaTenb, yuuTenb)", YTBEP)KIEHHBIM NpHKazoM MuHHCTEpPCTBA TpyAa U COLUAIBHON
3aumThl  Poccuiickoit @enepamun ot 18 okTabps 2013r. N 544n  (3apeructpupoBaH
MunucrepctBoM toctuniun Poccutickoit @enepannn 6 nexkabpst 2013 r., peructparmoHHbiid N
30550), ¢ n3MeHeHUsIMH, BHECEHHBIMHU MTpHUKa3aMu MUHHCTEPCTBA TPYyJla U COLUAIBHON 3alUThI
Poccuiickoit @eneparuu ot 251exkadpst 2014 r. N 11151 (3apeructpupoBan MUHUCTEPCTBOM
foctuimu Poccuiickoit @enepaunu 19 despans 2015 r., peructpanuonnsiii N 36091) u ot 5
aBrycta 2016 . N 4221 (3apeructpupoBan MunuctepcTBoM roctutiuu Poccuiickoit deneparum
23 aprycra 2016 r., peructpaunonssiii N 43326),

- [Ipodeccuonaneusiit crangapt 01.003 «Ilegaror 1ONOIHUTENBHOTO 00pa30BaHuUs JAETEH
U B3pOCIBIX», YTBEP)KICHHBIH mNpuKazoM MuHHCTEpCTBAa Tpyda U COLMAIBHOW 3aIUThI
Poccuiickoit @enepanun ot 8 centsadpsa 2015 r. Ne 613n (3apeructpupoBan MUHHCTEPCTBOM
roctuuu Poccuiickoit @enepaunu 24 centsiops 2015 r., peructpanuonnsiii Ne 38994);

- Ilpodeccuonanbubiii  crangaptr  26.006  «Cneumanuct 1o  pa3zpalboTke
HAHOCTPYKTYPUPOBAHHBIX  KOMIIO3UIIMOHHBIX ~ MaTEpUajOB», YTBEPKACHHBIH  MPHUKA30M
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MuHucTepcTBa Tpy/ia U corMaibHOM 3amuThl Poccuiickoit deaepannn ot 8 ceHTs10ps 2015 1. No
604n (3apeructpupoBan MunucrepcTBoM roctunmu Poccuiickoit @enepanuu 23 centsaops 2015
T., perucTpanroHHbIii Ne 38984).

- 40.011 IIpodeccronanpubiii crangapT «CHEMUANTHCT M0 HAyYHO-UCCIIEA0BATEIHCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3paboTKaMy», YTBEPKICHHBIH MpHkKa3oM MuHHCTEpCTBa Tpyla U
counanbHON 3amuThl Poccuiickoit @enepanun ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBan
MunuctepctBoM toctuniu Poccuiickoit @enepaunu 21 mapra 2014 r., peructpauioHHbIi No
31692).

3. Mecto aucuuniaunsl B crpykrype OIIOII éaxkanaspuama.

Hucuunnmua "Heopranumueckass XuUMHS"OTHOCUTCS K  JaucuuiuimHaMm  bioka 1
obs3arensHoi yactu b1.0.18.

B yueOHBIX TMJIaHaX YHUBEPCUTETOB KypC HEOPraHMYECKOW XUMHUHU OTKPBIBAET
CUCTEMATUUYECKOE XUMHUecKoe oOpa3oBaHue. OH sABisgercs 0a30BBIM JUISI HM3Yy4YEHHUS BCEX
xumudeckux aucuumuind OITOIL. Kype HeopraHnueckoil XMMuU TOJHKEH MTO3HAKOMUTD CTYJIEHTa
C BHYTpPEHHEH JIOTUKON XMMUYECKON HayKd, PAaKTUUECKHUM MaTEpPHAJIOM MO0 XUMHH AJIEMEHTOB U
TEHJECHUUSAMH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEUIECTB U COCIUHEHUI 3JIEMEHTOB 110 TPyNIaM U
nepuoaaM. CTyIEHT J0HKEH OCBOMTH OCHOBHBIE 3aKOHOMEPHOCTH, OMPEEIISIIONINE CBOMCTBA U
MpeBpalleHus] BEUIECTB, U Ha JTOH OCHOBE HU3Y4UTh (AKTUYECKUN MaTepuan M0 XUMHUH
eMeHTOB. VIMEHHO TMO3TOMY KypC HEOPraHMYECKOW XWUMHUU BKJIIOYaeT OOIIMpPHOE
TEOPETUYECKOE BBEACHHUE, B KOTOPOM B MEPBOM NPHUOIMKEHUU PACCMATPUBAIOTCS OCHOBHBIC
COBPEMEHHBIC OOIEXMMHUYECKHE BO33PEHUS, TCOPHH, 3aKOHBI.

g uzydenus aucuumiuiel "Heoprannyeckas Xumus'' HEOOXOAMMBI 3HAHUS, YMEHUS U
KOMIIETECHIINH, TIOJTYY€HHbIE 00YYaIOIUMHUCS B KYpce XMMHUHU CPEHEH IIKOJIBI B COOTBETCTBUU C
tpeboBanusiMu OI'OC OcHoBHOro oOmiero obpazoBanus (mpukaz Ne 1897 ot 17.12.2010 ¢
nononHenusamu 2014 u 2015 rr.).

Jlns ocBoeHus qaHHOW yueObHou aucuuiuinsbl (Y1) cTyneHT gomkeH

3HaTh:

1) B pamKax MIKOJbHOW TMpOrpaMMbl OCHOBBI XHMHUYECKOW HAyKd Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XUMUUYECKHUX MPEBpAICHUN HEOPTAaHHMUYECKUX U OPTraHUYECKHUX
BEIIECTB KaK OCHOBBI MHOTHX SBJICHUH JKUBOW M HEXHUBOW TPUPOIBL; YIIIyOIeHUE
MIPEICTABJICHUI O MaTepUATbHOM €IMHCTBE MUDPA;

Ymers:

1) caMOCTOATENBHO OINpPENENATh LEIN CBOEro oOydeHUs, CTaBUTh U (HOPMYIUPOBATH IS
ceOst HOBBIE 3a7a4l B yuyeOe U MO3HaBaTeNbHOM NesSTeNIbHOCTH, Pa3BUBATh MOTUBHI U WHTEPECHI
CBOEH MO3HABATEIILHOU JEATEILHOCTH;

2) caMOCTOSTENBHO MJIAHUPOBATh MYTH AOCTHKECHHUS 1IeTieH, B TOM YHUCIIe albTepHATUBHBIE,
OCO3HAHHO BBIOMpaTh Hanbosee d3(PpPeKTUBHBIE CITOCOOBI peIIeHUsT YYeOHBIX U MO3HABATEIbHBIX
3a/1a4;

3) ompeaenaTe TOHATHS, CO3JaBaTh OOOOIICHWS, yCTAaHABIMBATh  AHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BHIOMPATh OCHOBAHHS U KPUTEPUH JUIS KIACCH(PUKAIIUH,
yCTaHABIUBATh TMPUYUHHO-CIICJICTBEHHBIE CBSA3U, CTPOUTH JIOTHYECKOE PaCCYXKJICHHE,
YMO3aKJIIOueHHEe (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BHIBOJIBI;

4) COOTHOCUTH CBOU JEHCTBUS C TUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIISATh KOHTPOJIb
CBOCH NESATENLHOCTH B TMpoOIlecce JOCTHKECHHs PE3yNIbTara, ONpPEeAeNsaTh CIOoCOObI NEeHCTBUN B
pamMKax NpeUIOKEHHBIX YCIOBHM U TpeOoBaHUM, KOPPEKTHpPOBATb CBOMU JIEUCTBUSA B
COOTBETCTBUU C U3MEHSIIOUIEICS CUTYyalLINEH;

5) OIeHWBATh MPABUIHLHOCTH BBITTOJHEHHS YIE€OHOW 3a/1aui, COOCTBEHHBIE BO3MOXKHOCTHU
€€ peIleHHUS;

6) opraHu30BBIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JICATEIIBHOCTh C YUUTEICM U
CBEpCTHHUKaMH; paboTaTh MHANBUAYAILHO U B TPYIIE: HAXOIUTH 00Iee pEIIeHrne U pa3peniaTh
KOH(JIUKTBI HAa OCHOBE COIJIACOBAaHHWS TMO3UIMH H ydeTa HWHTEPEecoB; (HOpMyInpoBaTh,
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apryMEHTHPOBATh U OTCTAUBAaTh CBOE MHEHUE;

7) ycTaHaBIMBATh CBSI3M MEXKIY pealbHO HAOIIOAAEMBIMH XUMHYECKHUMH SBICHHUSIMH U
MpoLeccaMH, MPOUCXOSAIIUMUA B MHKPOMHUPE, OOBSICHATH MPUUYMHBI MHOTOOOpPa3Msl BEILECTB,
3aBUCUMOCTb UX CBOICTB OT COCTaBa M CTPOEHHUS, a TAK)KE 3aBUCHUMOCTb IIPUMEHEHUS BEILECTB
OT MX CBOICTB;

8) wucmonb3oBaTh  MHPOPMALMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJIOTUH,  AKTHBHO
M0JI30BAThCA CIOBAPSIMU U APYTUMH IOUCKOBBIMH CUCTEMAMU;

9) 0cOo3HaHHO HCIIOJIB30BaTh PEUEBBIE CPEJCTBA B COOTBETCTBHH C 33Jjaueii KOMMYHHUKAIIUU
JUTSL BBIP@XEHHSI CBOMX YYBCTB, MBICIECH M MOTPEeOHOCTEH; IUIAaHUPOBAHUSA M PETYIALUU CBOEH
JIeATEIbHOCTH;

10) co3nmaBaTh, IPUMEHATH U MPEOOPA3OBBIBATH 3HAKU M CHUMBOJIbI, MOJICIA U CXEMBI IS
pelieHus yueOHbIX U TO3HABATENIbHBIX 33/1a4;

Baaners:

1) ocHOBaMH XHMMHYECKOM TI'PAaMOTHOCTH: CHOCOOHOCTBHIO aHAJM3UPOBATH U OOBEKTUBHO
OLICHUBATh KU3HEHHBIC CUTYAIlUH, CBSI3aHHBIC C XMMHUEH, HAaBBIKAMU O€3011acHOT0 OOpaIleHus ¢
BEILIECTBAMM, MCIOJIb3YyEMbIMH B IIOBCEJHEBHOM JKU3HHM; YMEHUEM aHAJIM3UPOBATH U
IUIAHUPOBAaTh 3KOJIOTMYECKH O€30MacHOE IOBEJCHUE B LEISIX COXpPaHEHMsI 370pOBbS U
OKpY’Karolllel Cpeabl;

2) TPEICTaBICHUSMH O 3HAYCHWUW XHUMHYECKOH HAyKH B PEHICHUH COBPEMEHHBIX
9KOJIOTHYECKHUX MpoOJeM, B TOM YHUCIIe B MPEAOTBPAILEHUU TEXHOTEHHBIX U JKOJOTUYECKHX
KaTacTpod;

3) D9KOJOTMYECKMM MBIIUIEHHEM, YMEHHEM TMPUMEHSATh €ro B I03HABATEIbHOM,
KOMMYHHUKaTUBHOM, COLIMATIbHON PAKTUKE U MPOPECCUOHAIBHON OPUEHTALIUH.

4) OCHOBaMH CaMOKOHTpPOJIIS, CAMOOILICHKH, MPUHATHS PpEHIeHUH W OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEIBLHOM IESITEILHOCTH;

5) mnepBOHAYAIBHBIMU CHUCTEMATH3UPOBAHHBIMH TIPEJCTABICHUSAMU O BEIIECTBAX, HX
MPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHHH, TOHSATHHHBIM amnmnapaTtoM U CHUMBOJIHMYECKUM
A3BIKOM XHUMUH;

6) YCTHOM U MUCHbMEHHOU PEUbI0, MOHOJIOTHUECKOM KOHTEKCTHOM PEYbIO.

4. TpeOoBaHus K pe3yJibTATAM OCBOCHHS JHCUMILIMHBI (KOMIIETEeHIIUH 00y4alouerocs,
(¢opmupyemble B pe3yabTaTe 0CBOCHHUS IMCHUILIUHBI (MOAYJIfA)

N3yuenne kypca HEOPraHMYECKOW XMMHHM Tpeanojaraetr (GOpMHpPOBAHHUE Yy CTyACHTa
CIEAYIOLIUX KOMIIETCHIIUM:

YHuBepcanbHble KOMIICTCHIIUM:

YK-1. CnocobeH ocCylecTBIATh IOUCK, KPUTHMYECKUN aHaIW3 M CHUHTE3 HWH(popmanuu,
IPUMEHSATH CUCTEMHBIN TIOJIXOJ ISl PELIEHUS IOCTABJICHHBIX 33124

YK-1.1: Beimenser npoOJEeMHYIO CHUTYalHIO, OCYIIECTBISET €€ MHOro(pakTOPHBIM aHaIu3 U
JUarHOCTHKY Ha OCHOBE CUCTEMHOTI'O IIOJX0/1a;

YK-1.2: ocymiecTBisieT TOWCK, OTOOp M CHCTEMaTH3aluilo HHOOpMAIMH IS ONpeAeTICHHUs
IbTEPHATUBHBIX BAPUAHTOB CTPATETHUECKUX PEIICHHUH B MPOOIEMHOI cuTyaluu;

YK-1.3: ompenenser W OIEHWBAET PHUCKH BO3MOXHBIX BapHUAHTOB PEIICHHHA TMPOOJIEMHON
CUTYallU{, BBIOMPAET ONTUMAIIbHBIA BapUaHT €€ pelieHusl.

YK-2. CrocobeH ompenensTh Kpyr 3ajad B paMKax IIOCTABICHHOW IIIM W BBIOMPATH
ONTUMAaJIbHBIE CIOCOOBI UX PELICHHUs, UCXOJ U3 JCWCTBYIOIUX MPABOBBIX HOPM, MMEIOLINXCS
PECYPCOB U OTPAHUYCHUM:

YK-2.1: dopmynupyeT 1elb NpOEKTa, ONpeNeiseT COBOKYIHOCTh B3aMMOCBS3aHHBIX 3ajad,
o0ecreunBaroIIMX €€ JTOCTUKEHUE U ONPEEIIIeT OKUJaeMble pe3yabTaThl PeLeHUs 3aa4;



VYK-2.2: pazpabaThiBacT TUTaH JCUCTBHUI I PEIICHUS 3a/1a4d MPOEKTa, BBIOMpas ONMTHMAaIbHBIN
CHoco0 UX pelIeHHs, UCXOAs M3 JACHCTBYIOUIMX MPAaBOBBIX HOPM U HMEIOIIUXCS PECYpCcOB U
OTpaHUYCHUMH;

YK-2.3: obecriednBaeT BBIOJHEHHE MPOEKTa B COOTBETCTBUU C YCTAHOBJICHHBIMHU IICIISIMHU,
CpPOKaMM M 3aTpaTaMM, UCXOJs U3 JIEHCTBYIOIIMX IPAaBOBBIX HOPM, HMEIOIIUXCS PECYpPCOB U
OTPaHUYEHUH, B TOM YHCIIE C UCIIOJIB30BAaHHEM IIU(PPOBBIX HHCTPYMEHTOB.

YK-6. CnocobeH ynpaBisiTb CBOMM BpPEMEHEM, BBICTpaMBATh M PEAIN30BBIBATH TPAEKTOPUIO
CaMOpPa3BUTHS Ha OCHOBE MPUHIIMIIOB 00pa30BaHUs B TEUCHHUE BCEH KHU3HU:

YK-6.1: ycranaBnuBaeT JuuHbIE U NPO(YECCHOHAIBHBIE LIEIH B COOTBETCTBUU C YPOBHEM CBOMX
pecypcoB M IPUOPUTETOB JEHCTBMH, Ul YCHEIIHOIO pa3BUTUS B M30paHHON cdepe
po(hecCHOHANTLHOM e TEIIbHOCTH,

YK-6.2: peanusyer U KOppeKTUPYET CTPATETUIO JIUYHOCTHOIO U MPOGECCUOHATBHOIO Pa3BUTHS,
C Y4YeTOM YCJOBMM, CpEACTB, JMYHOCTHBIX BO3MOXKHOCTEH, 3TalloOB KapbepHOIO pPOCTa,
BPEMEHHOMU NEePCIEKTUBBI PA3BUTHUS JIEATEILHOCTH U TpeOOBaHUM phIHKA TPY/a;

YK-6.3: kputuuecku oneHuBaeT 3PPEKTUBHOCTh MCIIOIH30BAHMS BPEMEHHU U JIPYTHX PECYPCOB
IIPY PELICHNH, TIOCTABIEHHBIX 331a4 B U30paHHON cdepe npodeccHoHaANbHOMN AesTeTbHOCTH.
YK-8: CriocobeH co3naBaTh U MOJAEPKUBATH B MIOBCEIHEBHOW XHU3HHU U B MPO(ecCHOHATBHON
NeSITeIbHOCTH O€30IacHbIE YCIOBUS JKU3HEAEATEIIbHOCTU JUIsl COXPAHEHUsl NMPUPOIHON Cpesibl,
o0ecrieyeHnsT yCTOMYMBOTO Pa3BUTHS OOLIECTBA, B TOM YHWCIE IPU yrpo3e M BO3SHUKHOBEHHHU
Ype3BbIUAHBIX CUTYallMi U BOEHHBIX KOH(IUKTOB!

YK-8.1: 3HakoM ¢ o0OmIeld XapakTepUCTUKON oOecrieueHuss Oe30MacHOCTH H YCTOWYHUBOTO
pasBUTHSL B pa3IMYHbIX cdepax KUZHEAEATENbHOCTH; KiIacCU(pHUKalMeld 4pe3BblYaiiHbIX
CUTYyallMii BOGHHOTO XapaKTepa, MPUHIMIIAMHU B CITIOCOOaMU OpraHU3alMK 3alUThl HACEIICHUS OT
OIaCHOCTEH, BO3HUKAIOIINX B MUPHOE BpEMsI U IIPU BEIEHUHM BOCHHBIX ACHCTBUI;

YK-8.2: ornieHuBaeT BEpOSTHOCTh BOSHUKHOBEHHUS MOTCHIMATHHON OIMACHOCTH B IMOBCEAHEBHOU
AKHU3HU U IPOPECCHOHATBHON 1eATEbHOCTH U IPUHUMAET MEPBI IO €€ MPelyNpeKICHUIO;
YK-8.3: npumeHsieT OCHOBHbIE METOABI 3aIIUTHI IIPH YTPO3€ U BOSHUKHOBEHHH YPE3BBIYAIHBIX
CUTyallUd M BOEHHBIX KOH(DJIUKTOB B IOBCEJHEBHOW JKU3HM M MNpOo(hecCHOHAIbHON
JESITEIbHOCTH.

ObmenpogeccnoHaJbHble KOMIECTEHIIUM:

OIIK-1. CpocobeH aHanu3uWpoBaTb M  HMHTEPIPETUPOBATH  PE3YNIbTAaThl  XUMHUYECKUX
HKCIIEPUMEHTOB, HAOIIOJICHUI 1 N3MEPEHUH.

OIIK-1.1. CucremaTuszupyeT U aHIU3UPYET pE3YIbTaTbl XUMHUYECKUX HKCIIEPUMEHTOB,
HaOJr0IeHu, N3MEpEeHNUH, a TaKkKe Pe3yJIbTaThl paCUeTOB CBOMCTB BEIIECTB U MAaTEPHAJIOB.
OIIK-1.2. TlpemnaraeT WHTEPHPETAIMIO PE3YJIBTATOB COOCTBEHHBIX OKCIIEPUMEHTOB U
pPacyeTHO-TEOPETUYECKHX pabOT C HCMOIb30BAHUEM TEOPETUUYECKUX OCHOB TPAAMIMOHHBIX U
HOBBIX Pa3J/IelIOB XUMUH.

OIIK-1.3. dopMmynupyeT 3aKJIOYEHHS U BBIBOJBI IO pe3yJbTaTaM aHaju3a JUTepaTypHBIX
JTAHHBIX, COOCTBEHHBIX AKCIEPUMEHTAIBHBIX M PACYCTHO-TEOPETHUECKUX PAOOT XUMHUECKOU
HalpaBJIEHHOCTH.

OIIK-2. Crioco0GeH MpOBOIUTH C COONIOJIEHHEM HOPM TEXHHKH O€30MacHOCTH XWMHYECKUH
HKCIEPUMEHT, BKJIIOYas CHHTE3, aHalu3, HM3y4yeHHE CTPYKTYpbl M CBOICTB BEIIECTB U
MaTepuasoB, UCCIEJOBAaHHUE MTPOLIECCOB C X YYACTHEM.

OIIK-2.1. PaGotaeT ¢ XHMMHYECKHMH BEIIECTBAMU C COOJIOJCHHEM HOPM TEXHUKHU
0€30MacHOCTH.

OIIK-2.2. TIpoBOAMT CHHTE3 BELIECTB M MAaTEPUANOB PAa3HON NPHUPOABI C HCHOIb30BAHHUEM
UMEIOIINXCST METO/IHK.

OIIK-2.3. IlpoBOaUT cTaHAAapTHBIE ONEpAlMH JUIsl OINpEesIeHUs] XUMHUYECKOro M (a3oBOro
COCTaBa BEUIECTB U MaTEPHAJIOB HA X OCHOBE.

OIIK-2.4. TIpoBOOUT HCCIENOBAHUS CBOMCTB BELIECTB M MAaTEpUANOB C HCIHOJIb30BAHHEM
CEepUIHOT0 HAYYHOTr0 000py/I0BaHUS.



OIIK-3. CrocobeH TNpUMEHATh PACYETHO-TEOPETHUECKHE METOIbI ISl HM3YYCHHS CBOWCTB
BEUIECTB U IPOLIECCOB C MX YYaCTUEM C HCIOJIb30BAaHUEM COBPEMEHHOM BBIYMCIUTEIBHON
TEXHUKHU.

OIIK-3.1. IlpuMeHsieT TEOPETHYECKUE U MOJYySMIUPUYECKHE MOJIENTH MpPU PpEIIeHUH 3ajad
XUMHUYECKON HaIpaBJIE€HHOCTH.

OIIK-3.2. Hcnonp3yeT CTaHOApTHOE MPOrpaMMHOE OOECIeYeHHe MNpH  pelIeHHH 33734
XUMHUYECKON HaIpaBIE€HHOCTH.

OIIK-5. Cioco6eH moHUMAaTh MPUHLIUIBI PA0OOTHI COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOIOT U
Y UCTOJIb30BaTh UX JJIS PelIeHus 3a7a4 Npo(hecCuOHATBbHOM NesITEIIbHOCTH.

OIIK-5.1. Hcnmonwszyer coBpemeHHbIe |T-TexHOMOrMHM TIpu cOope, aHainmze, 00paboTke u
npeCcTaBICHUN HHPOPMAITUH XUMUYECKOTO TPOQHIIL

OIIK-5.2. CoGmogaer HOpMBI HHGOPMAIIMOHHONW O€30macHOCTH B MpodecCHOHATBHOMN
JESTEIIbHOCTH

OIIK-6. Crioco0OeH mpeacTaBisaTh pe3yabTaThl CBOSH pabOThl B YCTHOM U MUChbMEHHOU (popme B
COOTBETCTBUH C HOPMAMH U TMPABUIIAMH, IPUHATHIMU B TPO(ECCHOHATBHOM COOOIIECTBE.
OIIK-6.1. IlpeacraBnseT pe3yabTaThl padOTHl B BUJE OTYETa IO CTAaHIAPTHOM Qopme Ha
PYCCKOM $I3bIKE

OIIK-6-2. Tlpeacrapnser uHGOPMALMIO XUMHUYECKOTO COAEPKAHHUS C Y4ETOM TpeOOBaHHIA
OoubmmorpaduuecKoi KyabTyphbI.

OIIK-6.3. IlpeacraBnsier pe3yabTaThl pPaOOTHl B BUIE TE3UCOB JOKJa/la HA PYCCKOM H
AHTJIMICKOM $SI3bIKE B COOTBETCTBHM C HOPMaMU U TMPaBUJIAMHU, MPUHSATHIMH B XUMHUYECKOM
COOOILIECTBE.

OIIK-6.4. TOTOBUT mpe3eHTAIMI0O O TeMe pabOThl W MPEACTABISET €€ Ha PYCCKOM H
AHTTIUHACKOM SI3bIKaX.

B pe3ynbrare 0CBOGHUS NUCLUILIMHBI 00YYatOLUICs JOKEH:
B xareropun " YHuBepcajibHble KOMIIETEHIIMU BHIIYCKHUKOB"'

YK-1

3HaTBh: METOIBI KPUTHMYECKOIO aHalW3a U OLEHKH COBPEMEHHBIX HAy4YHBIX JIOCTH)KECHUM;
METO/Ibl KPUTUYECKOTO aHAIN3a; OCHOBHBIE TPUHIIMIIBI KPUTUYECKOTO aHAIN3a.

YMerb: nosyyaTb HOBbl€ 3HAHMS Ha OCHOBE aHalM3a, CUHTE3a W Jp.; coOMpaTh JaHHbBIE IO
CJIOKHBIM Hay4YHBIM IMpoOjIeMaM, OTHOCAUIMMCS K MpodeccHoHanbHOM 00J1acTH; OCYIIECTBISATh
NOUCK MH(POPMALIMHU U PELICHUH Ha OCHOBE JICHCTBUMN, SKCIIEPUMEHTA U OTIBITA.

Buanern: ucciaenoBaHueM MNpoOsieMbl NPOQECCHOHAIBHOM JEATEIIBHOCTH C HMPUMEHEHHEM
aHaJIN3a; CUHTE3a U JPYTUX METOAOB MHTEIUIEKTYaIbHOU AESITEIbHOCTHU; BBISIBJICHUEM HAYYHBIX
npo0JieM M HCIOJNBb30BAaHMEM aJ€KBATHBIX METOAOB JUIsl MX PEIICHUS; JEMOHCTPHUPOBAHUEM
OLIEHOYHBIX CY>KJCHUH B peIIeHUH NMPOOJIEMHBIX MTPO(GECCUOHATBHBIX CUTYAIUH.

YK-2

3HaTBh: METOJIbI MPEJCTABICHUS U ONUCAHUS PE3yJIbTAaTOB MPOEKTHOM AESTETbHOCTH; METObI,
KPUTEPUN M TIapaMETPhbl OLICHKU PE3YJIbTATOB BBINOJIHEHMS IPOEKTa; NPHUHLMUIIBI, METOIBI U
TpeOoBaHUs, IPEAbSBIIIEMbIE K IPOEKTHOU padoTe.

YMerb: O00OCHOBBIBaTH MPAKTHYECKYIO M  TEOPETHUYECKYI0 3HAYMMOCTh  IOJyYEHHBIX
pe3yJbTaTOB; MPOBEPATh M aHAIM3UPOBATH MPOEKTHYIO JOKYMEHTAIMIO; MPOTHO3UPOBATH
pa3BUTHE MPOILIECCOB B MPOEKTHON MpodeccHOHANbHOM 007acTH; BBIBUIaTh MHHOBALIMOHHBIE
e W HeCTaHJapTHhIE TMOAXOAbl K HX pealu3allMd B LENAX peaju3alud IpPOeKTa;
AQHAIN3UPOBATh MPOEKTHYIO JTOKYMEHTALMIO; PACCUUTHIBATH KAYECTBEHHBIE U KOJINYECTBEHHBIE
pe3yJbTaThl, CPOKU BHITIOJTHEHUS POEKTHONU PabOTHI.

Buaaners: ymnpaBieHHEM MpOeKTaMH B 00JacTH, COOTBETCTBYIOLIEH mpodeccrnoHaIbHON
JeSITeIbHOCTH; paclpeiieieHueM 33JaHui U TMOOYXKIEHHEM JPYTruX K JOCTHKEHHIO IeJei;
yIpaBJIieHUEM pa3pabOTKOW TEXHUYECKOTO 3aJaHusl MpPOEKTa, YIPABICHUEM pealu3aluu
npoUIbLHON MPOEKTHOM paboOThI; yIpaBICHUEM Ipoliecca O0CYKIEHUS U T0pabOTKH MPOEKTa;
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y4acTHEM B pa3pabOTKe TEXHHUYECKOTO 3aJlaHHsl MPOEKTa, Pa3paboTKOW MPOrpaMMbl peaTn3ainu
NPOEKTa B MPOPECCHOHATIBHO.

YK-6
3HaTh: OCOOCHHOCTM MPHHATUSA W peaju3allid OpraHU3alMOHHBIX, B TOM YHCIIE
YIOPaBICHYECKUX  PEIICHUH;  TEOPETUKO-METOAOJIOTMYECKHME  OCHOBBI  CaMOPAa3BUTHS,

camopeanu3alty, UCI0JIb30BaHMsI TBOPUYECKOTO NMOTEHIMaIa COOCTBEHHON AEATEIbHOCTH;
OCHOBHBIE HAy4HbIE ILIKOJbl IICUXOJIOTMM M YIPAaBIEHUS; MACSITEIbHOCTHBIM MOJAXOA B
WCCJICJOBAHUM JIMYHOCTHOTO Pa3BUTHUS; TEXHOJOTHIO U METOJUKY CAMOOLICHKH; TEOPETHUUECKUE
OCHOBBI aKMEOJIOTUH, YPOBHHU aHAJIN3a ICUXUYECKUX SIBJICHUMU.

YMeTb: ompenensaTb NPUOPHUTETHI MPO(ECCHOHATBLHONW JCATENbHOCTH W CHOCOOBI  ee
COBEpILEHCTBOBAHUS HAa OCHOBE CaMOOLIEHKH; pa3pabaThiBaTh, KOHTPOJIUPOBATh, OLIEHUBATh U
UCCIIEIOBaTh KOMIIOHEHTHI MPO(ECCHOHATBHON IEATEIbHOCTH; IIJIAHUPOBATh CAMOCTOSTEIbHYIO
JESITeIbHOCTh B PELICHUH IPOPECCHOHATIBHBIX 3ajau.

Buaaners: HaBbKamu ompeneneHuss 3()(EeKTHBHOrO HampaBieHUS [eHcTBUH B 001acTu
npoeCCUOHATBHON ~ AEATENbHOCTH; IPHUHATHEM pELIeHHH Ha YypOBHE COOCTBEHHOMH
npodeCCHOHATIBLHON IeATEIbHOCTH; HAaBBIKaMU INITAHUPOBAHUST COOCTBEHHON PO eCCHOHATHHOM
JESATEIIBHOCTH.

YK-8

3HaTh: (aKTOpPHl BPEIHOTO BIMSHUS DSJIEMEHTOB CpeAbl OOWTaHUS (TEXHHUYECKUX CpPEICTB,
TEXHOJIOTHYECKUX MPOLIECCOB, MAaTEPHAJIOB, 3AaHUN U COOPYXKEHHM, MPUPOJHBIX U COLUAIIBHBIX
ABJICHUI ); HOpMaTUBHbIE TPEOOBAHUS TEXHUKHU O0€3011aCHOCTH.

YMerb: UACHTUOUIMPOBATH OINACHBIE M BpeaHble (DAKTOphl B paMKax OCYLIECTBISEMOMN
NeSITeTbHOCTH;, BBISBIISITH MPOOJIEMBI, CBSI3aHHBIE C HAPYIICHUSMH TEXHHUKH O€30MacHOCTH Ha
pabouem MecTe; mpelaraeT MEpONpHUATHIX IO IMPEeJOTBPAILEHHIO YpEe3BbIYAMHBIX CUTYalMii;
pean30BbIBaTh HOPMbI TEXHUKHU 0€3011aCHOCTH.

Buajers: npaBuiaMy NOBEJEHUS ITPU BOSHUKHOBEHUHU YPE3BbIUANHBIX CUTYALMH PUPOIHOTO U
TEXHOTEHHOTO MPOUCXOXKICHHS; OKa3bIBAET MEPBYIO MOMOIIb, OMHCHIBACT CIIOCOOBI ydacTus B
BOCCTAHOBUTEJIBHBIX ~ MEpONPUATHSIX; MeToAaMu Oe3omacHOW paboTbl B XMMHUYECKOH
nabopaTopuH.

B kareropuu " O6menpogdeccuonajbHble KOMIETEHIIUN BHINYCKHUKOB "'

OIIK-1
3HaTh: OCHOBHBIC HIPUHIMUIIBI, 3aKOHBI, ITOJIOKCHU, MCETOAOJIOTHUIO U3YyHaCMBIX
XUMHYCCKHUX JUCHHUIIIINH, IOHUMAacT OCHOBBI (1)I/ISI/ILICCKI/IX u (1)I/ISI/IKO-XI/IMI/I'-IGCKI/IX

METOJOB UCCIIEIOBAaHUA.

YMmerb: CHCTEMAaTU3UPOBATh W AHAIU3UPOBATH PE3YJIbTATBl XUMHUUYECKUX JKCIEPHUMEHTOB,
HaOII0ICHUM, U3MEPEHU, a TaK)Ke pe3yJIbTaThl pacCYeTOB CBOMCTB BELIECTB U MaTEPHUAJIOB;
HMHTEPIPETUPOBATh PE3YJIbTaThl COOCTBEHHBIX SKCIIEPUMEHTOB M PAaCUETHO-TEOPETUUECKUX
paboT C UCIIOJIBL30BAHUEM TEOPETHUYECKUX OCHOB TPAAUIIMOHHBIX U HOBBIX Pa3/esIOB XUMUHU.
Baagerb: HaBBIKAMM COCTaBJICHUs 3aKIIOYEHHH M BBIBOJOB IIO PpE3yJbTaTaM aHAJIM3a
JUTEPATypPHBIX JAHHBIX, COOCTBEHHBIX AKCIEPUMEHTAJIBHBIX U PACUETHO- TEOPETHUYECKHUX
padOT XMMHUYECKON HAIpPaBICHHOCTH.

OIIK-2

3HaTh: MpaBUIa TEXHUKU OE€30MACHOCTH MPH paboTe B XUMUYECKOM Taboparopuu;

MCTOJBbI IMMOJTYYCHHA U UCCIICAOBAHNA XUMHUYCCKHUX BCUICCTB U peaKHPIfI; OCHOBHBIC ITPUHIHUIIBI U
MOJIXO/IBI K BRIOOPY METOOB aHAIH3a; OCHOBHBIE (PH3NYECKIE U XUMUYECKIE CBOWCTBA BEIIECTB
U MAaTCpUaIOB, UCIIOJIB3YEMBIX B na6opaTopHHx U TCXHOJOTMYCCKUX YCJIOBHAX, HA OCHOBAHHUU
KOTOPBIX (HOPMYIHUPYIOTCS TpaBHJIa W HOPMbI TEXHUKH O€30MacHOCTH; IMpaBWiIa TEXHHUK
0€30MacHOCTH B XMMHYECKOW JTaOOpaTOpHH U Ha MPOU3BOICTBE.



YMeTb: IPUMEHSTh 3HAHUS HOPM U MPABHJI TEXHUKH 0€301TaCHOCTH B J1a00OPATOPHBIX YCIOBHUSIX;
IUIAHUPOBATh U MPOBOJAUTH SKCIIEPUMEHTAJIbHBIEC UCCIIEI0OBAHMS, UCIIOJIb30BaTh XUMUUYECKHUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX W OPraHMYECKHX BEIISCTB M Pa3IUYHBIC
METO/bI MOJYYECHUSI U UCCIICAOBAHUS XUMHUYECKHUX BEILECTB M PEaKlUi, MPOrHO3UPOBATh U
OIICHUBATh PE3YJIbTATHI AKCIIEPUMEHTA; (DOPMYIUPOBATh MpaBuiia OE30MaCHOTO OOpaIeHUs
C XMMHUYECKHMH BEIISCTBAMH W MaTepUAlaMHU C y4ETOM HX (U3UUYECKUX M XUMHYCCKUX
CBOMCTB.

Baanerb: HaBbIKaMHM OKa3aHUS MEPBOM MOMOIIM; HABBIKAMU ~ XMMHYECKOT0 SKCIIEPUMEHTA B
00J1aCTH HEOPTAaHUYECKHUM U OPraHUYECKON XUMUH, (PU3UKO-XUMHUUESCKUX METOJ0B aHAIN3a;
HaBBIKAMH MPAKTUYECKON pabOTBI HAa  COBPEMEHHOM  amnmaparype NpH IPOBEIACHUU
AKCIIEPUMEHTOB, HOpPMaMU TEXHUKH OC30IMaCHOCTH.

OIIK-3

3HATb: TEOPETUYCCKUE Y MIOJTYIMIUPUYCCKUE MOJICIIA U UX IPUMEHEHUE IPU PEILICHUU
3aga4 XUMHYECKON HaIpaBJICHHOCTH.

YMeThb: HCIONB30BATh CTAaHAAPTHOE HPOrpaMMHOE OOECICYCHHE IPH PEIICHHUU 3a]ad
XUMHUYIECKOM HaIIpaBJICHHOCTH, ITPH MMOATOTOBKC HAYYHBIX HY6JII/IKaL[I/H>'I 1 JOKJIaJOB.
Biiaerb: HaBbIKAMH Pa3pa0OTKH CICLHMATU3UPOBAHHBIX MPOrPaMM ISl PEIICHHUs 3a1a4
npodeccruoHaIbHON chepbl AesITeTbHOCTH.

OIIK-5
3HaTbh: OCHOBHBIE TEXHUYECKHE CpeacTBa KOMIIBIOTCPHBIX CHUCTEM; OCHOBLI I/IHq)OpMaI_II/IOHHO'
KOMMYHUKATHBHBIX TCXHOHOFHfI; OCHOBHBIC TCHACHIINU Pa3BUTHA COBPCMCHHBIX

UH(POPMALIMOHHBIX TEXHOJOIMH W OCHOBBI HMH(OPMALIMOHHOM O€30MacHOCTH; IPaBOBOE
perynupoBaHue B MHPOPMAIIMOHHON Cpejie.

YMeTb: HCHOIB30BATh COBPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU (TEXHOJIOTHU 00paboTKU
JAHHBIX, TEKCTOBOH, TpaUYecKOi, YHCIOBOW WH(POPMALUU, CETEBBIE W MYJIbTHMEIHA
TEXHOJIOTHH ).

Baaners: HaBBIKaMU pabOTHI C KOMITBIOTEPOM KaK CPEJICTBOM YIPABICHHUS WH(POpMAIIHEH.

OIIK-6
3HaTh: OCHOBHbBIE TPeOOBaHMUS K MPEJCTABICHUIO PE3YJIbTAaTOB PabOT B MpoecCHOHATBLHON
chepe NeATeNbHOCTH; CTPYKTYPY HAy4YHOTO NOKJIana (Ha3BaHHWE, OOOCHOBAHHE AKTYyaJIbHOCTH
paboThI, 11eJ1b PAOOTHI, 331a4H, COCTOSIHHE BOIIPOCA, OCHOBHBIE PE3YJIbTAThI U BBIBOIBI).
YMeThb: UCHONB30BaTh CHEHATM3UPOBAHHOE MMPOrPaMMHOE O0OeCIieYeHHe MPHU MpPeICTaBICHUN
pe3yibTaToB paboThl NpodeccHOoHANIbHOMY COOOIIECTBY; O(QOPMHUTH OTYET WIM HAy4YHYIO
MyOJIMKAIUIO C CTIOJIB30BAHNEM HOBBIX HH()OPMAIIMOHHBIX TEXHOJOTHIA.
Baaners: npuemamu U3JI0XKEHHUs HAYYHOTO TEKCTa.

[Ipn ocBoeHuM JaHHOW IUCHUIUIMHBI OOYYaIOIIMKCA CMOXET MPOAEMOHCTPUPOBATH
(qacTuuHO) crienyromue oboomeHHbie TpynoBbie ¢pyHkimu (OTD) u Tpynosbie Gpynkuuu (TD):

Oobnacte  [[IpodeccuonabH O000mennbIe TpyaoBble pyHKUMU
npogeccuoHa b| bl CTAHAAPT TpYyA0OBbIe (PYyHKIMHU
pogeccn nap pyA Gynku Vposens
Hou (moxypoBeH
AesITeJbHOCTH yp
b)
KBaJnpuka
UM




HaumenoBanue Kon
01 01.001  Ilemaror|[legarornueckas ObwenedazozuueckasA/01.6 6
Obpaszosa (iegarorudeckas |[IesTEIHHOCTD no| gpyrxyus. Obyyenue
Hue u Hayka (GUEATENHbHOCTh  BIPOCKTHPOBAHUIO 17l
chepe cthepe [peanu3aiu
0OWKONIbHO20,  [TOUTKOIBHOTO, 00pa3oBaTeNLHOTO
HAYAIbHO20 HAYaIBLHOTO mporecca B
obuyezo, oOmiero, 00pa3oBaTENbHBIX
0CHOBHO20 OCHOBHOTO OpraHU3aIMIX Bocnumamenvnas  |A/03 6
0bwezo, 00111eT0, CPEeTHErOONIIKOILHOTO, OdessmenbHOCb
cpedHezo 0buye2o0/001ero HaYaJIbHOTO o0rero,|
obpazoseanusi,  |0Opa3OBaHUSA) OCHOBHOTO o0riero,|
npogeccuoranbH |(BOCTIATATEND, CpeIHero o0rer
020  00yYeHUs,[yIuTelb) 00pa3oBaHUs Passusaiowas  AJ01.6 6
npoeccuonansi O0esimenbHOCMb
020
obpazosanus, [Memarornueckas Tleoazozuueckas B/02.6 6
0ONONHUMENbHOZ NesITeNTbHOCTD 10|  0esimenbHOCHb HO
0 0bpazosanus) [IPOCKTUPOBAHHIO 17 peanuzayuu
[pean3alii  OCHOBHBIX npocpamm
00111e00pa30BaTEIbHBIX | HAUAILHO2O 00Uie20
porpamMm 0bpasosanus
01.003 [IpemogaBanwme mo Opeanuzayus A/01.6 6.1
[MpodeccHoHANBH |TOMOJHUTETHHBIM OesimenbHOCmu
bIif CTAaHAAPT 00111c00pa30BaTEIIbHBIM VHAUUXCS,
«IIemaror [porpammam HANpaeneHHoll Ha
ITOTTOJTHUTETEHOTO oceoeHue
oOpa3oBaHus OONOHUMENLHOU
iereit u 0bweodbpazosamenvh
B3POCIIBIX) ol npo2pPaMMbl
26 Xumuueckoe, [26.006 JIaboparopHo - Ananus coipos,  |A/02.6 6
bumMuKo- [MpodeccnoHaNbH [AHATUTHYECKOE Mamepuanos Ha
MexHoN02UYecKo [pIil CTAaHIAPT COITPOBOXK/ICHHE coomeemcmeue
e npouzeo0cmeo [«CHenuanucT no  [pa3padboTku cmanoapmam u
pa3paboTKe HAHOCTPYKTYPUPOBAHHBI MEeXHUYeCKUM
HAHOCTPYKTYPUPO (X KOMITO3UITHOHHBIX VCLOBUAM,
BaHHbBIX MaTepHaioB UCNONb3YEeMbIM 8
KOMITO3UITHOHHBIX npoussoocmae, u
MaTepUaIOBY. obpabomka
HavmMeHnoBanue OKCNEPUMEHINATIHBIX
BUIA pe3yIbmamos
npodeccuonansHo [HaydHO-TeXHUYEeCKast Cocmasnenue B/06.6 6
I 1eATeIbHOCTH:  [pa3paboTKa U AHATUMUYECKUX
[TpoM3BOACTBO  [METOAMYECKOE 0030p08, HAYUHbIX
HOBBIX COIIPOBOXK/ICHHE B omuemos,
HaHOCTPYKTYPHPO [007aCTH CO3TAHS nyonuxayust
BaHHBIX HAHOCTPYKTYPHUPOBAHHBI pesyibmamos
KOMIIO3UIMOHHBIX [X KOMITO3HUIIMOHHBIX ucciedo8anull
MaTepHaioB MaTepraioB
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40 CxBO3HBIE BH/IBI PO(ecCHOHATBHOM JeATeJJbHOCTH
Tun 3apa4 npogeccuoHaIbLHOI JeATeTbHOCTH: HAYYHO-UCCIeJ0BATEIbCKHUI

40.011
[Mpodeccrnonansu
bI{ CTaHApT
«Crenanmct 1o
HAYYIHO-
HCCIIEI0BATENBCK
WM H OITBITHO-
KOHCTPYKTOPCKH
M pa3paboTKaM»

HaumenoBanue
BHJIA
po¢eCCHOHATTEH
Ol 1eATENBbHOCTH:
IIpoBenenue
Hay4HO-
HCCIIeIOBATEIBCK
HUX U OIIBITHO-
KOHCTPYKTOPCKHX
pa3paboTok

B

[IpoBeneHue HayyHO-
HCCJICJIOBATEIBCKUX U
OTBITHO-KOHCTPYKTOPCKHX
pa3paboToK MMpHu
WCCJICIOBAaHUN
CaMOCTOSITEIIHHBIX TEM

6

IIpoBeaeHne naTeHTHBIX
HCCIICIOBAHUI U
omnpezeeHue
XapaKTEPUCTUK NPOAYKLUU
(yeayr)

B/01.6

IIpoBenenue pabot 1o
00paboTKe 1 aHAIIN3Y
HAYYHO-TEXHUUECKON
uHQOPMaIUH U
PEe3yNbTaTOB UCCIEAOBAHUN

B/02.6
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5. Coneprxanue u ydeOHO-MeTOMYECKAs KAPTa JUCIUIJIMHBI
1 cemectp

CamocrosiTenbHas

Haumenosanue TeM (BOIIpocoB),
M3ydaeMbIX 10 JaHHOU JUCIUIIINHE

3auartus

pabota

P

JIAB

Conepxanue

Yacsel

Dopmbl
KOHTPOJISt

*)

Jlurepa
Typa

Baenenue B xumuro.

1. Baxneiimne mnonsaTusi ((HOPMYyIHPOBKH): aToMm,
JJIEMEHT, MOJEKYJla, MOH, IPOCTOE BEIIECTBO,
CIIO)KHOE  BEIIECTBO,  BAaJCHTHOCTb,  CTENEHb
OKHCJICHMS, XUMHYecKas (opMyla, XHMHYECKas
peakuusl.

2. Ilepmogmuecknii 3akon JI.M. Menneneesa.
TloHsaTHA: nEpuoaMYEcKas CUCTEMa, IOPSAKOBBIA
HOMEp JJIeMEHTa, Iepuoi, rIpymma. l3meHeHue
METAUINYECKUX W  HEMETAUIMYeCKHX  CBOMCTB
JJIEMEHTOB B IPYIIax U MOATPYIIIAX.

3. DiexTpoHHbIe KOHGHUIYPAL[Md ATOMOB B OCHOBHOM
U BO30Y)KIEHHOM COCTOSHHSX. [IOHSTHS: S1po aToMa,
9JIEKTPOH, dJIEKTPOHHAsE 000I04Ka, AaTOMHAsl OpOUTaIh
(KBaHTOBAs s14€iiKa), ypOBEHb, IOJAYPOBEHbD.

3HaKK U Ha3BaHUS
XHUMHYECKHX
3JIEMEHTOB OT 1
mo 118.

5

13, C,
PK

56

4. Teopust ONEKTPOIUTHYECKOH  IUCCOLIUAIHU.
IIpumepbl TOJNHOM W CTyNEH4YaTOHW JAMCCOLMALUN
KHCJIOT ¥ ocHOBaHMU. [luccouunanus coneid. [Ipumepsl
HOHHBIX YpaBHEHHII PEaKIHii, 3alHCAHHBIX B MOIHOM
Y KPaTKOM BHJIE.

5. BaxkHeiiiye Ki1acchbl HEOPraHUYECKUX COSANHEHUM.
TlonaTHss OKcHpma, KHUCJIOTHI, OCHOBAHHMS H COIH C
TOYKH  3PEHHS  TEOPHH  IEKTPOIUTHUIECKOI
auccourauy. I'eHeTnueckas CBs3b MEX/IY KiaccaMu
HEOPraHMYeCKHX COCANHEHUH.

Knaccudukanus
XUMHAYECKHX
peaKuuii.
IIpumepst
peakuuit
COCMHEHUS,
pasiioxeHus,
3aMELICHHUs u
oOMeHa.

13, C,
PK

5,6, 14,16

6. Knaccuduxauus oxcunos (4 rpynmsl). [Ipumepst
peakumii  momydeHuss  okcunoB (3 mpumepa).
OTHOIIEHHE OKCHJIOB pa3iHYHBIX TPYII K BOJE,
KUCJIOTaM M IIeJlouaM; B3aUMOJEHCTBHE OKCUIOB
MEX/ly CO00i (HanucaTh ypaBHEHHs PEaKLHii).

8. Kunaccudukamys KHCIOT TIO  CIEXYIOLIUM
NpU3HAKaM: a) OCHOBHOCTh, ©0) couep)kaHue
KHCJIOPOZIA, B) CHJIA BJIEKTPOJIUTA, T) JIETYYeCTh, 1)
pactBopuMocTb. IIpuMepsl peakimili  HOIydeHHs
kucsor (3 npumepa). B3aumopeiicTBue KUCIOT €
MeTallaM{, OKCHAAMH, OCHOBAaHMSIMU H COJIMU
(mpuBectn mpuMepsl peakimii). Ocobble cBoiicTBa
kucnor-okucureneit (HNOs, H,SO, komi.).

9. Knaccudukauus ocHOBaHMi 110 pacTBOPUMOCTU U
cwire odnekrpoiauTa. Ocobble CBOWCTBA T'HAPOKCHIA
amMmoHus. [IpuMepsl peakuuii moTydyeHUs] OCHOBAaHUH
(3 npumepa). IlomyueHue TrUIPOKCHAA aMMOHMS.
OTHoOmIEHHe OCHOBaHHWH K KHCJIOTaM, KHCIOTHBIM
OKCHZAM, COJIM, HeMeTaulaM H  aM(OTEepHBIM
MeTaJllaM. OcoOsbie CBOMCTBA  aM(OTEPHBIX
OCHOBaHMiT (IPHUMEPHI PEaKIHii).

10. Knaccudukanus coneit (5 rpymm). Ilpumeps
peakumii  momydenuss coimeid (11 cmocoGoB).
B3aumopeiicTBue coneil ¢ KUCIOTaMHU, OCHOBAHUSIMHU
u coiamu (mpumepsl). I'unponus coneid (MOHHBIE U
MOJIEKYIISIPHBIE ypaBHEHHS CTYIEHYaTOro
THIPOITH3a).

11. TIloHsATHe  OKHCIUTEIbHO-BOCCTAHOBHTEIBLHOM
peakluH, OKHUCIHMTENs, BOccTaHOBHTeNs. IIpumepsl
MEXMOJIEKYIISIPHBIX, BHYTPHUMOJIEKYJIIPHBIX
OKHCIIMTENbHO-BOCCTAHOBUTENBHBIX ~ pEakuui U
peaxiuii JUCTIPONIOPIIMOHUPOBAHMSL. Meron
JNMEKTpOHHOro  OamaHca Kak  MeTox — mojdbopa
K09 PHUIIHEHTOB (IpHMEpBI).

KucnorHo-
OCHOBHbIE
CBOICTBA OKCH/IOB
U TUJIPOKCUIOB
JJIEMEHTOB B
3aBUCHMOCTHU OT
TTOJIOYKECHHUS
JJIeMEHTa B
TIePUOINIECKON
CHUCTEME

13, C,
PK

5,6, 14,16

12. ®usnyeckue BEIUYMHBI, HCIOIb3yeMbIe MpPHU
PCIICHNH pacyeTHBIX 3aJad: Macca, OTHOCHTEIbHas
aTOMHasi Macca, OTHOCHTENIbHAs  MOJICKYJIsIpHas
Macca, KOJIMYEeCTBO BEIIECTBA, HOCTOSHHAS ABOTa/Ipo,
MOJSIpHasi Macca, MOJSpHBIA 00BeM | Ipyrue
MOJIIPHBIC BEINYHHBI, MOJSIPHBIH 00BEM H/CaIEHOrO
rasa TOpd HOPMAJIBHBIX YCIOBHAX (H.y.), [JOJA
(mMaccoBasi, oOBeMHas, MOJSpHas), IUIOTHOCTb,
OTHOCHTEIbHAS IUIOTHOCTH rasa, CKOpOCTH
XHMHYECKOH  peakid, TeMIeparypa, CTCleHb
(mucconmanyy, NpeBpamieHHs M 1p.), KOHCTaHTa
XHMHYECKOr0 paBHOBECHs. ENUHMIBI n3MEepeHus Bcex
HEPEYNCIICHHBIX BETMYHH.

13.  VYpaBHeHHst  CBsI3M  MexIy  (u3muecKMMHU

Pacuernbie
3aj1a4M 10 Kypcy
XUMHHU CpeaHeit
LIKOJIBI

13, C,
PK

5,6, 13
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BEIMYMHAMU. 3aKOHBI HJEaJbHBIX ra30B. YpaBHEHHE
MenneneeBa-KnaneiipoHa.

DHepreTuKa 1 paBHOBECHE XHMHUYCCKHX MPOLIECCOB.

1. TlomaTHe  TEPMOIMHAMHYECKOH  CHCTEMBI.
OTKpbITasi, 3aKpbITas W H30JIUPOBAHHAS CHCTEMBI.
PaBHOBecHast 1 HEPABHOBECHAS] CHCTEMBI.

2. Tlomsarue TemioThl (TerioBoro  addexra)
XUMHYECKOH peakimuu. OK30- U JHIOTEPMHYECKHE
peakiyy. IIpHYMHBI BBIJEICHHS MIM IIOTJIOLICHUS
TEIUIOTHI B XOJIe XUMHUYECKON PEaKInH.

3. TlomsiTHe OSHTANBIIUM XHMHYECKOHl CHCTEMBI U
BemiecTBa. CTaHIZapTHOE  3HAUCHHWE  JHTAIBINH
BEIIIECTBA.

4. 3akoH I'ecca. Kpyrosoii npouecc bopua-I'abepa u
SHTANBIUNHAS AMarpaMMa XHMHYECKHX IPOLECCOB.
OmpeneneHre TEmIoBoro dhdexra XUMHYECKOU
peaKIMy MO0 CTAaHAAPTHBIM SHTAIBIMAM 00pa30OBaHUsA
BEIECTB ¥ CTaHJAPTHBIM OSHTAIBIHSAM CrOPAHHUS
BEIIECTB.

CrenctBust
3akoHa ['ecca.

13, C,
PK

1,2,37,8,

5. DHTponus Kak Mepa HeyNOpPsA0YEHHOCTH CHCTEMBL.
3aBHCHMOCTB DHTPOIIHHU OT TeMIlepaTypsl. Vi3MeHenue
SHTPOIUH CHCTEMBl IPHU NPOTEKAHHU XHMHYECKOH
peaknuy 1 IpH (Ga3oBBIX MPEBPAIICHHAX.

6. IlomsaTHe CaMONpPOU3BOJNBHOTO IIpolecca U
00paTHMOro rporiecca. OHTPONUKHHBIH u
OHTaJBIMHHEI (AaKTOPHI M HANpaBJIeHHE Ipoliecca.
Oneprus I'mb0ca Kak KpuUTepHid BO3MOXKHOCTHU
CaMOIIPOHM3BOJIBHOIO IIPOTEKAHUs IpoLIecca.

7. Dlpuamun Jle Ilarense. Ero oObscHeHue c¢
nomompio ypaBHeHHs: ['m66ca. Ilpumeps! BiustHHS
pa3nuuHbIX (HaKTOpOB (KOHLEHTpALUs, TEMIepaTypa,
JTaBJIEHHE) Ha COCTOSIHAE XHMHIECKOTO PAaBHOBECHSI.
8. KoHcranra paBHOBecus. IIpuMepbl BbIpaKeHHS
KOHCTaHThl PAaBHOBECHS PAa3IMYHBIX IPOLIECCOB Yepe3
HapoyanbHble JAaBICHUS Ta30B WM KOHIEHTPAaLNU
(aKTHBHOCTH) XHUJIKUX WM Ta3000pa3HbIX BEIIECTB.

Pacuer sneprun
CBSI3U.

13, C,
PK

1,2,37,8,

CKOpOCTb XUMHYECKON peaKIHu.

9. TloHSATHE CKOPOCTH XUMHYECKOM peaklUuH. 3aKOH
JNeWCTBYIOIMX Macc. KuHeruuyeckoe ypaBHEHHE.
TTopsiioK ¥ MOJIEKYJISIPHOCTD PEaKIHH.

10. 3aBUCHMOCTb CKOPOCTH XMMHYECKOW PEaKIUU OT
temreparypsl. IlpaBmwio Baut-I'odhda u ypaBHeHue
Appennyca. IIOHATHSIT SHEPrUM  aKTUBALMH H
KOOP/IMHATBI PEaKIINH.

11. MexaHusM XUMHU4YeCKOi peakiuu. [loHsaTHe
JHMHTHpYIOIIEH CTauu Trporiecca.
IlocnenoBaTeNbHEIC U TapaJUIebHBIC PEaKIUH.

Kuneruka
napauIelIbHbIX
peaxiii.

13, C,
PK

1,2,37,8,

Crpoenue aroma. Ilepuonuyeckuii 3akoH. CtpoeHue
BEIIIECTBA.

1. HcTopust pa3BUTUS TPEJCTaBICHUIl O CTpOEHUH
aToMa: IUIaHeTapHas Mojens Pesepdopaa, moctynaTsr
Bbopa. Ilpeanocsulku cO37aHUs KBAaHTOBOM TEOPHHU:
ypaBHenuss Ilnanka w  OifHmTeliHa, BOIHOBOE
ypaBHEHHE e Bpoiins u TPUHIUIT
HeonpeneneHHocTn [eiizenbepra.

2. AtomHOe sAapo. Macca W 3apsaq NPOTOHA M
HeifTtpoHa. Slnepuele cunbl, ux mpupozaa. Ilpumepst
SIEPHBIX peakluii: o- pacnan, [3- pacnan, B*-pacma,
JieJIeHne TSHKEIBIX saep.

3. 3apsn u Macca 3nekTpoHa. KBaHTOBaHME SHEPrUU
JNeKTpoHa B artome. KopmyckymsipHO-BOIHOBOH
Iyaqu3M  ddekTpoHa. IloHsitTHe o0  BOJNHOBOM
ypaBHeHuu Illpennurepa u ero pemenun. Onucanue
COCTOSIHUSL JJIEKTpOHa B aToMeé C  IOMOLIBIO
KBaHTOBBIX YHCEII, UX (PH3UIECKUH CMBICIL.

4. OcHOBHBIE NPHHIIUITEI ¥ MPaBUJIa, ONpPEACISIOIINeS
HOPSIIOK  3allONHEHMs] opOuTaneil  dIEKTPOHAMH:
MPUHIUI HauMEHbIIeH »Hepruu, npuHiun [laymm,
npasmito XyHaa, npasuia Kieukosckoro.

5. ®opma rpaHMYHOW mTOBEepXHOCTH s, p, d —
opOutaneii. IlonsTue opOWTANIBHOrO panmuyca u
panuyca TpaHMYHOWH MOBEpXHOCTH. Ilepmommdeckn
HOBTOPSIONIHECS ~ CBOMCTBA ~ aTOMOB:  DHEPIHS
HOHU3ALUH, CPOJCTBO K DJIEKTPOHY, OTHOCHTEIbHAs
anekTpoorpunarenbHocts (03). Onpenenenne O no
Tlonuury u Mammukeny, a Takxe o Onpuny u Pokay.
6. Du3MYecKuil CMBICT HOMEpa Mepuoaa, HoMmepa
TPYIIIB, JIeJIHHs] TPYIIbI Ha TIIABHYIO ¥ ITOOOYHYIO

Teopus bopa.

13, C,
PK

1,2,37,8,
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noarpynnel.  Kiaccupukamus — sneMeHTOB 110
CTPOCHHMIO aToMa: §, p, d, f- aeMeHTHI.

7. IIpumepst BHYTpPEHHEH U BTOPUYHOMI
nepuoauuHocTH. MX O0OBACHEHHE C  TOMOIIBIO
a¢dexToB "skpaHupoBaHUA" W "HPOHUKHOBEHHUS'".
Tonsrue >dpexTuBHOTO 3apsiaa sapa, 3PHEKTHBHOTO
HOPSIIKOBOr0  HOMepa H 3()(PEKTHBHOTO aTOMHOTO
panuyca.

8. Tlpupona XUMHYECKOW CBS3M. Paznuums Mexmy
MOHATHUAMHU “XMMHYECKas CBsA3b” U “BaJICHTHOCTH
“BaJICHTHOCTh” M “KOOPJMHALIMOHHOE  YHCIIO’.
Crenenp  oxucieHus. [loHATHE  KOMIUICKCHOTO
COEJIMHEHHUSI.

9. OCHOBHBIE TOJIOXKEHHUS TEOPUM BAICHTHBIX CBs3el
(BO). Hacslmaemocts u HaIpaBJIEHHOCTh
KOBaJIeHTHOW  cBs3u. Ilpocroii M JOHOpHO-
AKUENTOPHbI MeXaHu3M 00pa30BaHMs KOBAJEHTHON
cBs3u. CriocoObl nepekpbiBaHus opbutaneil (o- u m-
CBSI3M).

10. Teopuss ruOpuAM3aIMH AaTOMHBIX OpOHUTaleil.
PacnionioxkeHne B IPOCTPAHCTBE  TMOPUJIHBIX
op6urareii: sp, dp, sp? dp? sd? pd? sp? sd® spid,

sp’d, sd*  spid?,  sp’d®  spid Teopust
JIOKAJM30BaHHBIX Map M TreoMeTpuyeckas Qopma
MOJIEKYIL.

11. InvHa cBA3M W KPAaTHOCTb CBs3U. IIpumepsl
HEOPraHHYeCKUX COCAUMHEHUH C  OAMHAPHBIMH,
JIBOMHBIMU ¥ TPOWHBIMHU CBSI3sIMU. [lenokanu3oBaHHas
cBasp Ha mpumepe CO3>, NOs™, SO,.

12. TlonspHOCTb U MOJISAPU3YEMOCTH CBsA3U. [lomsapHble
U HETIOJISIPHBIE MOJIEKYIbl. JIUTIOIbHBIA MOMEHT CBSI3U
U JUIONBHBIE MOMEHT MoOJeKynsl. IlocTosHHBIE,
MTHOBEHHBIE ¥ HHIYI[HPOBAHHBIE AUITONN.

13. OcCHOBHbIE TOJIOKEHHS TEOPUU MOJIEKYJISPHBIX
op6uraineit (MO). ®uzndeckuii cMblc GYHKIUH @,
1 K03 PUIMEHTOB A1 ¥ A2 B ypPaBHEHUH

Ouo= AMWa T Ay, CBs3piBaromue, pa3phIXIIONINe
u HecBs3pIBaronme MO.

14. Vcnosus, OIpeAEeNIoIIne BO3MOYKHOCTh
NEepeKphIBaHMS AaTOMHBEIX opOuTtaneil (dHeprus H
reoMerpus). OHeprerudeckas —auarpamma MO
JBYXaTOMHBIX TOMO- M TeTepOsIEPHBIX MOJIEKYIL,
00pa3oBaHHBIX OJJIeMEHTaMH 2 mepuoxga. Pacuer
KPaTHOCTH CBSI3M M OLEHKA MArHUTHBIX CBOMCTB
MOJIEKYIL.

15. Pacder creneHu MOHHOCTU CBsi3U. MOHHas cBA3b
Kak KpaliHui cirydai MOJIAPHOM CBSA3U.
HenanpasieHHOCT M HEHACHILIAEMOCTh  HMOHHOM
cBs3u. [ToHATHE HOHHOTO KpUCTAJIA.

16. XuMuueckas CBsI3b B METaJUIaX C MO3UIUN TEOPUU
«IIEKTPOHHOTO ra3ay u Teopud MO (30HHas Teopusi).
BanenTtHas 30Ha, 3ampemieHHas 30Ha U 30HA
TIPOBOJAUMOCTH. OOBbsicHeHHE BBICOKOI
9NIEKTPOIPOBOIUMOCTH, MIACTUYHOCTH u
METaJUTMIECKOro OJecka ¢ IOMOIIBIO 30HHOH TEOpHN.
BrnmsiHue BKIIaga KOBaJEHTHOU CBSI3H Ha (U3HUECKUE
CBOMCTBa METAJIJIOB.

17. OnekTpocraTuueckas npupoja
MEXMOJIEKYJISIPHOTO  B3aumMopeHcTBus.  IIpumepsr
OPHUEHTAIMOHHOTO, HHIYKIIHOHHOTO u

JIMCTIEPCHOHHOTO B3aNMOJIEHCTBHSL.

18. BogopomHas cBA3b KaK YacTHBIM Cilydai
KOBaJICHTHOM JIOHOPHO-AaKIENTOPHOM CBSI3H.
TIpumeps1 BogopoaHOl cBsA3M (Boja, (HTOPOBOIOPON).
Bmmsnane BomoponHOW  cBA3M  Ha  (pu3MUECKHe
CBOMCTBA BEIIECTB.

HonHas cBs3b.

13, C,
PK

1,2,37,8,
9

10

KommiekcHbie COCITVUHCHUA.

1. OcHOBHBIE MOJIOkKEHUS KOOPIMHALMOHHONH TeOpHH
Bepmnepa. [Tonsatus neHTpansHOro aToMa, JIMraHaa,
BHYTpEHHel 1 BHenIHeit cdepbl. 3aBUCHMOCTB
MOJISIpHOM 371EKTPONPOBOANMOCTH PacTBOpa
KOMIUIEKCHOTO COEIMHEHHS OT COCTaBa KOMIIIEKCA.
HM3zomepust KOMIIIEKCHBIX COETHHEHHIA.

2. 3aBUCUMOCTb  YCTOWYMBOCTM  KOMIUIEKCHOTO
COCIMHEHHS OT TMPUPOIBI LEHTPAILHOTO aToMa
(9meKTpoHHOE CTpOEHHE, panuyc, 3apsn).
Crabuii3anysi HEyCTOWYMBOH CTEHEHH OKHCICHHS
LEHTPAJIILHOTO aTOMa KOMILIEKCOOOPa30BaHHUEM.

XenaTel.
MHorosiepHbIe
KOMIIJIEKCEIL.

13, C,
PK

1,2,3,7,8,

14




3.  3aBUCUMOCTb  YCTOWYMBOCTH  KOMIUIEKCHOTO
COEIMHEHHUS OT MPUPOJIBI JIMIAHAOB (3JIEKTPOHHOE
CTPOCHHUE, PAANYC, 3apsin). P akTUBHOCTH JIMTaHIOB.
Msrkue M KECTKME JIMraHipl. JIeHTaHTHOCTH
JIMTaH0B.

4. IlpaBuaa  HOMEHKJIATYPhl  KOMIUIEKCHBIX
COEIMHEHHH.

5. Kiaccudukauus KOMIUIEKCHBIX COCAWHEHHIl IO
3apsly KOMILUIEKCA, HPUPOJE JIMTAHJOB, HAIMYHIO
LUKJIOB (TMPaBWJIO LMKIIOB), YHCIY LEHTPAJIbHBIX
atoMoB. Knacrepsl. n-Kommiekcsl.

6. Ilpupona XMMHYECKOH CBSI3M B KOMIUIEKCHBIX
COC/IMHEHHSX C TO3MLUIA TEOPUU BAJICHTHBIX CBSI3el
(BC). BbIcOKO- ¥ HHU3KOCIIHHOBBIC KOMILICKCHL.
BHyTpu- u BHeIIHEOpOUTAIbHBIE KOMIUIEKCHI.

7. OnucaHue OKTadIPUYECKHX, TETPAdIPHUUECKUX W
KBAJIPATHBIX KOMIUIEKCOB (-3]IEMEHTOB C MOMOIIBIO
Teopun Kpuctaimdeckoro nons (TKID). Dueprus
pacuieruieHuss OopOHWTalieii W SHEprus CHaphBaHHs
3JICKTPOHOB. MarHUTHBIC M CIEKTPAJIbHbIC CBOMCTBA
KOMIUIEKCHBIX COEJIMHEHUH.

8. IlpuMeHeHHe TEOPHH MOJICKYJISPHBIX OpOUTAJIei
(MO) mnst ommcaHus IPUPOABI CBSI3U B KOMILIEKCHBIX
COE/IMHEHUSIX.

9. VYCTOWYMBOCTH KOMIUIEKCHBIX COCIMHEHUI B
BojHOM pactBope. KoHcranta ycToifumBocTH U
KOHCTaHTa HecToMKocTH. OrmpenesneHne MOHATUS
«KOMIUIEKCHOE COeMHEHHEey. TepMoAnHaMIYecKas U
KHHETHYECKasi YCTOMYHUBOCTh KOMILJIEKCOB.

10. MeTozbl MOJIy4E€HHUSI KOMIUIEKCHBIX COCAMHEHUM.
Merto] 3aMellIeHHs U OKHCIICHHS B BOJAHOM PacTBOpE.
Meron Tepmuueckoi auccormanuu. IlomyueHue
KapOOHMJIOB MpPU B3aUMOJCHCTBUM METAJUIOB €
okcuaom yriepona (I1). Mcnons3oBanue 3¢dexTo
LUC- ¥ TPAHCBIMSHUS JUISl MOJYYCHHUS KOMIUICKCHBIX
COEMHEHHIA.

11

PactBopsI.
1. Tlonsrue pactBopa. [IpuMepsl TBEPABIX, KUIKHX H
ra3oo0pasHbeix pacTBopoB. CyCleH3uH, 3SMYJIbCUH,
KOJUIOMIHBIE PACTBOPHIL.
2. ConbBaranus, cosibBaThl. OCOObIE CBOWMCTBA BOJIBI
Kak pactBoputens. ['mapartsl. Kpucramioruaparsl.
IIpumMeps! HEBOIHBIX PACTBOPUTEIICH.
3. Kucnotsl, 0CHOBaHHMS U COJH C TOUKH 3PEHUS:

a) TEOPUH 3JIEKTPOIUTHYECKON
JIMCCOLMAINH,

6) Teopuu bpencrena-Jloypu,

B) Teopu JIprouca.
4. KoHIEHTpauuss M aKTUBHOCTb MOHA B PacTBOPE.
Konnenrpannonnas " TepMOINHAMHIECKAsT
KOHCTAHTBl ~ JUCCOLMAIMKM. B3auMocBs3p  Mexay
KOHCTAHTOM AMCCOIMALNA W CTEIEHBIO IHCCOLHANH
(3akoH pas6asieHns). PakTophl, BIUIOINE Ha
KOHCTAHTY JIUCCOLMAIIH.

I'mapartHas
TEOpHUsl pACTBOPOB

13, C,
PK

1,2,3,7,8,
9

12

5. Konnuraruseele cBoiicTBa pacTBopoB. Ocmoc.
OcMoTHUECKOe JJaBlICHNE, TeMIepaTypa 3aMep3aHHs,
TeMIepaTypa KUIEHHs U OTHOCUTEIbHOE MOHIKEHUE
JIaBJICHNS] TIapa PacTBOPHUTENSA B CIIydae pPacTBOPOB
JNEKTPOIINTOB U HEATIEKTPOIIUTOB.

6. HouHoe mpousBeneHue BOAbl. BomopoaHbiit
nokasarenb.  KHCIOTHO-OCHOBHBIE — MHAMKATOPHI.
IIpumeps! Oy(hepHEIX pacTBOPOB.

Konuenrpanus
pacTBopa.

13, C,
PK

1,2,3,7,8,
9

13

7. Bnusaue TemmepaTyppl W JaBJIEHUS ~ Ha
PAcTBOPUMOCTb TBEPJBIX, KHUAKHX M Ta3000pa3HBIX
BEIIECTB. KonuuectBeHnsie XapaKTepHCTUKH
PacTBOPUMOCTH:

a) Ko3Q(UIMEHT PaCTBOPUMOCTH,

0) KOHCTaHTa WM  HPOU3BE/ICHHE
pactBopumoctu (I1P).

PactBopuMocTh

13, C,
PK

1,2,37,8,

14

8. T'mppomus comeil. [Ilatp THIOB coneir B
3aBUCHMOCTH OT PaCTBOPHUMOCTH M THIPOIH3YEMOCTH
COCTaBJIAIOMIMX MX HOHOB. KOHCTaHTa ruaposimsa u
creneHb ruaponuza. DakToppl, BIMAIONIME Ha
KOHCTaHTY U  CTENeHb  TWApONU3a. Y CIOBHS
MOJaBJICHHSI THAPOIIN3a.

9. uccoumanus KOMIUIEKCHBIX HOHOB. KoHcraHTa
HECTOMKOCTH. DakTopsl, OnpeAesIonue
YCTOWYMBOCTh KOMIUIEKCHBIX HMOHOB B PAacTBOpE.
OCOOCHHOCTH JMCCOIMAIIUH IBOHHBIX COJICH.

ITonukoHEeHCAIT
U
MOJIUMEPH3ALHS
MIPOJIYKTOB
THIPOIIH3a

13, C,
PK

1,2,3,7,8,
9

15
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OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIC peaknuu. 2
1. OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC CHUCTEMBI.
I/I306pa)KeHHe OKHCIIMTCIIbHO-BOCCTAHOBUTECIIBHBIX
CHUCTEM METOAOM nonypeaKum‘i.

OJEeKTPOHHBIH
GanaHc

13, C,
PK

1,2,37,8,

16

2.  OKHCIUTEIbHO-BOCCTAHOBUTEILHBIA  [TOTEHIHAI 2
KaKk  KOJMYECTBCHHAs  XapaKTEPUCTHUKA  PEIOKC-
cucreMsl. YpaBHeHue HepHcra.

3. Peokc-MOTeHIMANbI U OLIEHKA HATIPABIICHUS U
MOJHOTHI TpoTekanuss OB peakuuii. 3aBUCUMOCTH
MEXIY BETHIUHAMH PEIOKC-TIOTCHIIUAIOB CHCTEM H
u3MeHeHueM 3Heprun ['m6oca.

6 JuarpamMmbl

Jlatumepa

13, C,
PK

1,2,37,8,
9

17

4. OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIC IPOIECCHl C 2
y4acTueM JNIEKTPUUECKOTO TOKa. IonsTue
JJIEKTPOXUMHYECKOTO  OKBHBAJICHTA.  OJEKTPOIH3
PacTBOPOB ¥ PACILIaBOB. DIEKTPOCHHTES.

OnexTpoMeTaIyp
rust

13, C,
PK

1,2,37,8,

18

5. TanpBanuueckue anemeHThl. [lepBuuHBIE U 2
BTOPHYHBIC  OJJIEMEHTHL. ~ OneMeHT JlexmaHime,
CBHHIIOBBII aKKyMYJISTOP, IENOYHONH aKKyMYJISITOP.

6 JIutnit-noHHbIE

AKKYMYJISTOPBI

13, C,
PK

1,2,37,8,
9

Wroro

36

18

108

90

x JI3 - nomamnee 3aganue, C - cemunap, PK - pyOexHbie KOHTPOJIbHBIE

2 ceMecTp

Ne
HeJen

HanmeHnoBaHnmue TeM (BOIIPOCOB),
M3y4aeMbIX 110 JAaHHOMN ANCLUIUIMHE

AyauTopHsie
3aHSATHSI, 9aChl

pabora

CamocrosiTenbHas

J1

np

120

Conepxanue

Yacel

Dopmbl
KOHTPOJIS

JIutepa
Typa

1

OO0mwit 0630p P-3JIEMEHTOB.

1. IlonoxxeHHne p->IEMEHTOB B IIEPHOJUUECKOH CHCTEME.
Crtpoenne aTtoMoB. l3MeHEHWE AaTOMHBIX pajHycoB H
HOHU3ALHOHHBIX NOTEHIHAJIOB 10 IEPHOJaM U IPyIIIaM.

2. BaJICHTHOCTB ¥ CTEIIEHN OKUCIIEHUSI aTOMOB P-3JIEMEHTOB.
V3MeHeHHne yCTONUMBOCTU COCJUHEHHUH B BBICIICH CTENEHH
OKHCJIEHHSI 1O Tpymram. XapakTep XUMHUYECKHX CBsi3ed B
coequHeHHsAX. CKIOHHOCTh K 0Opa30BaHHMIO KAaTHOHHBIX H
AQHHOHHBIX (opM, KoMIUIeKcooOpazoBaHUI0. OCOOCHHOCTH
CBOMCTB p-3JieMeHTOB 2 U 5 mepuonoB. l3meHeHue
METAINYECKOr0 ¥ HEMETAJUINUECKOTO XapaKTepa dJIEMEHTOB
U KHCIIOTHO-OCHOBHBIX CBOICTB OKCHZIOB M THIAPOKCHJIOB IO
TpyNIaM U IepHOJaM.

2

6

dusnueckne

CBOMCTBA

5

13, C,
PK

1,234

p-Onementsl VIII rpynmsr.
1. O6mas xapakrepuctuka oyeMeHToB VIIIA rpynmsr
CtpoeHne aToMoOB. l3MeHeHHe 1O TpymIe aTOMHBIX
paguycoB M HOHHU3ALMOHHBIX MOTEHIHANOB. [IpHIuHBI
XHMHYECKOH HHEPTHOCTH Ielisl ¥ HeoHa.
2. dusnueckue cBoiicTBa OJIATOPOMHBIX Ta30B. XapakTep
MEXMOJIEKYIISIPHOTO B3aHMOJICHCTBHUS. N3menenne
TeMIIepaTyp KUIeHWs U IIaBiIeHus B psay He-Rn.
3. XWUMHYeCKHe COCJWHEHHs KpPHNTOHA M KCEHOHa,
OpUHIMNBL  UX  nomydeHus.  [mapomus  ¢ropuaos.
Kucnopoznconepxamue coennHeHns KceHoHa. KmatpaTHsle
COCIMHEHHMS OJIarOpOIHEIX Ta30B.

CaepxTekyde

CTb T'ClIUA

13, C,
PK

1,234

Bonopoa. p-Daements! VI rpymmsr.

1. Bogopon. ®wusnyeckne ¥ XUMHYECKHE CBOWCTBA
BOziopozia. Bomopon kak BOCCTAHOBUTENb B MOJIEKYISPHOH
dopMe W B arOMapHOM COCTOSIHHH. B3amMmopelcTBue
BOJZIOpPOZia C MEeTa/UIaMH M HeMeTaIaMH. [ HIpH/IbL: HOHHBIE,
KOBAJIGHTHBIE. IOJNMMEpHBIE ¥  HECTEXHOMETPHUYECKHE.
@®opMBl HaxoXIeHHS Bojopoxa B mpupone. CrocoOb
noxyyeHusi ceodogHoro Bojopona. IIpumenenue. Bomopon
KaK IIepCIIeKTHBHOE TOprovee.

2. Obmas xapakrepucTuka p-nmementoB VII Tpymmsl
Ctpoenne aToMoB. l3MeHenwe 1O TIpymme aTOMHBIX
pagMycoB, WOHM3ALMOHHBIX IOTCHINAJOB, CPOJACTBA K
anekTpoHy M OD snemeHTOB. BasleHTHOCTP W CTENEHM
OKHUCIICHHsI aTOMOB. VI3MeHeHHMe MO Trpymne yCTOHYMBOCTH
COCMHEHWI B BBICIIEH CTCNEHH OKHCICHHS aTOMOB.
XapakTep XMMHYECKHX CBsi3eil B coeqMHEHMsX. IIpu3Haku
METAJUIMYHOCTHU Y Hoaa u Boopoaa. OcobeHHocTH ¢ropa.

3. ®@usnueckue CBOHCTBA MNPOCTHIX BEIIECTB TaJIOTEHOB.
V3MmeHeHne TemmepaTyp IUIABICHUS M KHICHHS B DPSIy
(drop—actat. XHUMHYECKHE CBOICTBA NPOCTHIX BEIIECTB
rajoreHoB. lVI3MeHeHHE OHEPIUH CBS3M B  MOJIEKYyJax
rajoreHoB IO TpyNmHe ¥ peaklUuOHHAas CIIOCOOHOCTh
rajgoreHoB. OTHOIICHHE TaJOreHOB K BOJE, INEIOYaM,
MeTajulaM W HeMeTaulaM.  TOKCHYHOCTE M Mepsl

Mertonbt
TOJTY4eHHUs
TPOCTBIX

BEIIECTB.

13, C,
PK

1,234
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HPEIOCTOPOXKHOCTH TIpH pabore ¢ ranoreHamu. Dopmsl
HAXOX/ICHHS TaJIOTEHOB B mpupoze. [IpHHIMIBI momydeHus
cB0o0OJHBIX rasoreHoB. [IpumencHue.

4. TanoreHoBosOpOAbl. YCTOWYMBOCTE MOJIEKYJ. XapakTep
XUMHYECKON CBSI3U. Accounanus MOJIEKYJI HF.
dropoBonopox Kak CHJIbHBIN HMOHHU3UPYIOIINi
pactBoputens. Pusnueckue cpoiictea HHal:  u3menenune
TeMIepaTyp IUIaBieHHs W kumeHus B psgy HF-HHal.
XUMHYEeCKHe CBOWMCTBA TaJlOTEHOBOAOPOJOB: DPEAKI[HOHHASL
CIIOCOOHOCTh, KHCJOTHBIE CBOWCTBA. BoccTaHOBUTENbHAS
akTUBHOCTG B psaxy: HF-HI. OO6mue mpuHINNIB HOTydeHHs
TaJOHT€HOBOAOPOOB. [IpOMBINIIEHHOE MOMydeHUE COISTHOM
KuCJOThl. IIpMeHeHHe COJNSAHOM M IUIaBUKOBOH KHCIIOT.
Tanorennapl. OcHOBHblC, aM(OTepHBIE ¥  KHCIOTHBIE
rajgoreHunsl. [lomumepusle ramoreHuabl. OcoOEHHOCTH
THIPONIN3a FAIOTCHUIOB PA3IMYHbIX TUIIOB. I napodropumsl.
5. Okcuzpt dropa, xiopa (I, IV, VI, VII), 6poma (L, VI), iiona
(I, V): cTpoeHHe, YCTOHYMBOCTb, OKHCIUTENBHBIE U
KHUCJIOTHbIE CBOICTBA, IPUHLHUIIBI IIOTy4EHUSL.

6. Comum  KHUCIOPOACOAEPKALIMX  KUCIOT  TaJIOTEHOB.
CTpyKTypa U CpaBHHTEIbHAsI YCTOIHYHBOCTE COJeil U KHCIIOT.
IIpuMeHeHHE TUIOXJIOPHTOB, XJIOPUTOB, XJIOPAaTOB U
nepxjoparoB. OKHCIHUTEIbHbIE. TOPIOUME U B3pBIBUATHIE
CMecH Ha OCHOBE XJIOpaTa U IIepXJIopaTa Kajus.

7. Nurepranorenuapt. dropuast xmopa (I, I, V), 6poma (I,
1L, V) u #opa (L, 1IL, V, VII). Xnopuns! 6poma (I) u ftona (I,
III). bBpomuny ioma. CpaBHHUTENbHAs  YCTOHYMBOCTH
(dTopumOB, XJIOPUIOB U OpOMHIOB, HUX CTPYKTypa.
Oropupyronye areHTsl. [MIPOIU3 HHTEPrajoreHuoB U
B3aMMOJICHCTBHE C IETOYaMH.

HWurepranore

HHUJIBL.

13, C,
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1,234

p-DnemenTs! VI rpynmsi.
1. Ctpoenue atomoB p-3neMeHToB VI rpynmel. M3menenue
aTOMHBIX DaJycOB, CpPOACTBA K DIEKTPOHY, OSHEPTUH
HOHM3aIMHA ¥ OTHOCHUTENBHOH JJIEKTPOOTPHLATEIHHOCTH B
psany O-Po. U3meHeHue mno Trpynmne BaJ€HTHOCTH H
YCTOMUMBOW  CTENEHHM OKUCJIEHUS aTOMOB. Xapakrep
XHUMHYECKHX CBsi3ed B coequHeHHsX. CKIOHHOCTE K
00pa30BaHUIO KATHOHHBIX M aHHOHHBIX (OpPM, 0Opa30BaHHIO
TOMOIICTIHBIX MTOJMMEPHBIX COSAMHECHUIA.
2. TIlpoctele BemecTBa. AJUIOTPOIHBIE MOJH(MHKALIMI
KHCJIOpOZIa U cepbl. XHUMHYecKas CBsi3b B Moyekyie Oz ¢
nosuimid teopuit BC u MO. Crpoenue monekyibl Os.
M3MeHeHHe HeMeTaUIMYecKuX CBoicTB B psagy Oz—Po.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA P-3JEMEHTOB
VI rpynmsl, OTHOLIEHUE K MeTajulaM M HEeMeTajllaM, BOJE,
KHcIoTaM H menodyaM. OopMBl HaXOXICHHS JJIEMEHTOB B
npupose. [IpuHIMIBI TOTYYSHUS TPOCTHIX BELIECTB.
3. T'unpunsl. Ctpoenue monekyn. M3MmeHeHue temmeparyp
KkuneHuss W masnenus B psagy H,O-HpTe. Tepmmueckas
YCTOHYUBOCTD, KMCJIOTHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA.
TOKCHMYHOCTh XaJIbKOT€HHJOB Bomopoza. OOmme MeTop!
TIOJTyIeHHSL.
4. Okcuppl. Knaccudukariiis OKCHAOB 1O TUITy XUMHYECKON
CBA3M M  KHUCIOTHO-OCHOBHBIM  CBOiicTBaM. Merosl
TIOJTyYEHHUS] OKCHJIOB.
5. Xanbkorenuapl. Meroabl momyuenus. Knaccudukanms
cynb(QUIOB MO TUIY XHUMHYECKOH cBsi3u. OOIIMe MeToabl
noxydeHusi.  XaNbKOTEHHIBl Kak  IOJYIPOBOJHHKOBEIS

MaTepHabl.
6. Ilepokcua Bopopona. CtpoeHue Monekyinbsl. Tepmuueckas
YCTOHYIHBOCTB " OKHCIIHTEIBHO-BOCCTAHOBUTEIILHEIC

cBoiictBa. [IpoMblnuieHHBIE ¥ JaOOPAaTOPHBIE METOJBI
nony4enus. [Ipumenenne.

7. I'mppunst cepsl H,S,. Ctpoenne monekyn. Tepmudeckast
YCTOHYHUBOCTH u OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIE
cBoiictBa. [lomucynbduapl. CpaBHEHHE YCTOHYMBOCTH
TIOJINCYNTB(HIOB H COOTBETCTBYIOIUX KHCIIOT.

8. Okcuzel snementoB (IV,VI). OcobenHocTH CTpOCHUS,
IOPUHINIEL TTOTydYeHHs, OTHOIICHHE K BOJE, KUCIOTaM H
menodaM. OKHCIHTENFHO-BOCCTAHOBHTEBHBIE —CBOMCTBA.
TIpumenenne SO, BIUSHHE HA OKPYKAIOUIYIO CPEIY.

9. CepHucrasi, ceneHHCTass W TEJUIYPUCTash KHCIIOTBIL.
CTpoeHHe MOJIEKYI M aHHOHOB KHCJIOT. MEeTOIbI OyIeHHS.
W3menenne KHCJIOTHBIX u OKHCIIUTEIBHO-
BOCCTaHOBHUTEIBHBIX CBOWCTB B psmy HpSO3;—H,SeOs—
H,TeOs. Ilonydyenne u cBOHCTBAa KUCIBIX M CPEJHUX CONEH
JTAHHBIX KUCIIOT.

10. CepHast, ceneHOBas M TEIypoBas KUCIOThL. CTpoeHue
MOJICKYA W aHHOHOB KHCJIOT. MeTonpl NOJyYeHHsL.

Tamorenn sl
XaJIbKOT€HOB.
IIpumenenune
raJIOTeHUI0B
"
OKCOTaJIOTeHU
OB p-
37eMeHTOB VI
TPYIIIIBL.
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W3zmenenne KHCJIOTHBIX u OKHUCIIUTENBHO-
BOCCTaHOBHUTEIBHBIX CBOWCTB B psany H,SOs—H,SeO,—
HeTeOg. ITomydeHne u CBOWCTBA KUCIBIX U CPEIHHX COJICH
JaHHBIX KUCIOT. OcoOble CBOWCTBAa KOHIIEHTPUPOBAHHBIX
kuciort. I[ToncepHble KUCIOTHI U UX CONU.

11. Twuocepnas xucmota. Tuocynbatsl. Crpoenue
THOCYJIb(haT-HOHA. Ionyuenue, OKHCIIMTETHHO-
BOCCTAaHOBHTEIIbHBIC CBOWCTBA M IPHMEHEHHE THOCYJIb(aTa
Hatpus.  IloNMTHOHOBBIE  KHCIOTHI M HX  COJH.
T'unpocepHucras KHCJIOTA. CrpoeHue MOJIEKYJIBI.
OKHUCIUTENTbHO-BOCCTAHOBUTEILHBIE CBOMCTBA.

12. TlepokcoMOHOCepHass M IEPOKCOMVCEPHAs KHCIIOTEL
Crpoenue MOJIEKYJI. TIpuHIMIBL MOJTy4eHUS
(3nekTpocuHTe3). XMMHYECKUE CBOWCTBA IEPOKCOKHCIOT U
UX COJIEH.

p-OnemenTsl V IpyIbL.
1. CtpoeHue aToMOB p-31eMeHTOB V rpymnsl. M3MeHeHue no
rpynie aTOMHBIX PaJHuyCOB, HOHH3ALMOHHBIX HOTEHIHAJIOB,
cpozacTBa K JNIEKTPOHY u OTHOCHUTEIBHOH
3JIEKTPOOTPHLATEPHOCTH ~ 2J1€MEHTOB.  BaneHTHocTs M
CTENEHU OKUCIEHHUS aTOMOB. XapakTep XUMHYECKUX CBs3ei
B coequHeHHsAX. CKIOHHOCTh K OOpa3OBaHUIO KaTHOHHOH H
AQHHOHHOH (HOPM, KOMILIEKCOOOPA30BaAHUIO.
2. I[Ipocthle BeliecTBa. XUMUYECKas CBS3b B MOJIEKYJIE a30Ta
¢ mosuumii Teopuii BC u MO. CrxionHocts dochopa,
MBIIIbSIKA M CYPbMbI K OOpPa30BaHMIO MOJHMEPHBIX (HOPM.
Amnorponasie Mopudukamun Gochopa U OCOOSHHOCTH HX
CTpoeHHs. PeaknMoHHAs CIIOCOOHOCTh MOJEKYJISIPHOTO H
aTOMapHOro asora, Oenoro W KpacHoro (ocdopa.
OKHCIIUTETbHO-BOCCTAHOBUTENbHbIE  CBOMCTBA  IIPOCTBIX
BEIECTB, OTHOIICHHE K HeMeTalaM, MeTajllaM, BOJE,
kucioraM, menodaM. DopMbl HaXOXKAEHUs DJIEMEHTOB B
npupoze. [IpuHIMIBI NMOTydeHHs M MPHUMEHEHHE IMPOCTBIX
BEIIIECTB.
3. T'unpust cocraBa SOHa. TepmoauHamuueckas
XapaKTEpUCTUKA pPEaKUMU CHUHTEe3a amMuaka. JKunkuit
aMMHaK Kak pacTBOpHUTENb. PacTBOpeHHe aMMHaka B BOJE.
Conu  aMMOHHS,  OCOOGHHOCTH  MX  TEpPMHYECKOU
JHUccolranuy. AMMHHOKOMILIEKCHL. Peakuuu 3amerneHust
BOZOpPOZAa B aMMHake. AMHABI, HMHIBI W HUTPHUIBL
BsaumopeiictBue ammuaka ¢ kuciaopogom. IlpumeHeHue
ammuaka. @ocdun, apcHH, CTUOMH ¥ BUCMYTHH B CPaBHEHUH
C aMMHaKoOM: CTPYKTYpHbIE OCOOCHHOCTH, TEIUIOTHI
obpa3zoBaHusl, METO/IBI MIOJTy4YEHHUS, TepMuuecKas
YCTOHYUBOCTb, B3aUMOEHCTBHE C BOJOI U KMCIOTAMH.
4. I'mapasus, rHApPOKCHIaMMH M asupoBogopoxa. Crpoenne
MOJIEKy, MEeTOIbI MOTydeHHs U IpuMeHeHue. KucmorHo-
OCHOBHBIE M OKHUCIHTEIbHO-BOCCTAHOBUTENIbHBIC CBOMCTBA.
Comn THAPa3OHMS, THAPOKCHIAMMOHHS "
a30TUCTOBOIOPOIHOM KUCIOTHL. VX mpuMeHeHue.
5. Oxkcumst  asora (LILIILIV,V). Crpoenue MoJekyi.
TIpuHIMIE TIOJTy9eHUSL. TepmonuHaMuuecKkas
XapaKTEepUCTUKAa peakuuu CcHHTe3a okcuzaa asota (II) w3
IPOCTBIX BemecTB. KUCIOTHO-OCHOBHBIE M OKHCIHTEIbHO-
BOCCTAQHOBUTEIIBHBIE CBOCTBA OKCHIOB a30Ta. TOKCHYHOCTS.
Brusinue Ha okpysKalomiyro cpeny.
6. Asorucras M a3oTHas KHCIOTBL. CTpoeHHE MOJEKYJT
KHCJIOT U aHHOHOB KHCJIOT. KVCIOTHBIE M OKHCIHTENIbHBEIS
CBOIcTBAa KUCIOT U uX cosieil. TOKCMYHOCTH HUTPUTOB HU
HUTpATOB. B3aumoneicTBie a30THON KUCIIOTHI ¢ METalIaMU
u HeMertaiamu. Llapckas Boaka. [lonmydenne u npumeHeHne
a30THOH KUCIOTBL. A30THBIE ynoOpenus. Tepmuueckas
nquccounanus HUTpatoB. Ilopoxa u B3phIBUATHIE BEIIECTBA.
TIpuHIMIBI COCTAaBICHUS TOPIOYNX 1 B3PHIBYATEIX CMECEH.
7. Oxcumpl ¢ochopa, MBIIIBSIKA, CYPbMBI H BHCMYTA.
OcobenHoctr ctpoeHus. OTHOIIEHHE K BOJE, KHUCIOTaM MU
menodaM. [IpHHIMIIEL TOTyYeHns.
8. Kucnopomoconepskaiiye KuciaoTel pocdopa, UX CTpOSHHE.
®docdopHoBatucras kucnora u runodocdarsl. Dochopucras
kucnora u Qochurer. Mera- u oprodochopHast KUCIOTHI U
ux comu. IlommudocdopHpie KucnoTel U momupochaTsl.
OCHOBHOCTS, KHCIIOTHEIE u OKHCIIHTEIbHO-
BOCCTaHOBHTEIBHbIC coiictBa  (hochopocosiepKaIux
kucnor. Ilomyuenne W mpuMeHeHHE OpTOdOCHOpHOH
kucnotsl. PocdopHbie ynodpeHus.
9. I'mapokcnasr As, Sb u Bi (IILV). Mera- u oprodopmsl.
KHCIOTHO-OCHOBHBIE M OKHCIIHTEIBHO-BOCCTAHOBUTEIIBHBIC
cBoiictBa. [IpuHIMMNEl momydeHus. ApceHaTbl, CTHOATHI H
BUCMyTaThl. OCOOCHHOCTH WX THAPOJIH3A.

CoenuHeHus
P-2JIEeMEHTOB
V rpymmsl ¢
MeTaJlIaMH.
Hurpunpl,
tbochusr,
apCeHUIbI 1

CTHOMIBL.
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10. Tamoremmmer N (II), As, Sb wu Bi (ILV).
Oxcoranorenuysl.  Ctpoenue. [IpuHLMIBL  MOTYYEHHUS.
T'mapomus.  OcoOeHHOCTH — CTpPOCHHST M CBOJWCTB
¢docdonuTprIXIOpHIA.

p-Onements! |V rpynmst.
1. Ctpoenne atoMoB p-dneMeHTOB IV rpynmel. M3meHenue
0 TIpymme  aTOMHBIX  PAJHMyCOB,  HOHHU3AI[MOHHBIX
HOTEHIHAJIOB, CPOJACTBA K JJIEKTPOHY M OTHOCHTEIbHOM
JJIEKTPOOTPULATENILHOCTH  DJIEMEHTOB.  BalleHTHOCT, U
CTEeIeHU OKHCJICHUS aTOMOB. XapaKTep XHMHYECKHX CBS3eH
B coequHeHHsAX. CKIOHHOCTh K OOpa3OBaHUIO KaTHOHHOM H
AQHHOHHOH (opM, KOMIUIEKCOOOpa3oBaHUIO. [oMonenHble
MOJIEKYJIbl Ha OCHOBE yIIepoja H FeTepOLENHbIe CTPYKTYpPhI
Ha OCHOBE KUCJIOPO/ia U KPEMHHSL.
2. TIlpocteie BemiecTBa. AJUIOTPONHBIE MOJH(MHKALIMK
yriepoja M OJIOBa, OCOOCHHOCTH HX  CTPOCHHS.
TTonynpoBOJHUKOBBIE CBOMCTBA KpPEMHHMS U TIepMaHUs.
OKHCIIUTEIbHO-BOCCTAHOBUTENbHbIE ~ CBOWCTBA  IIPOCTBIX
BEIECTB, OTHOIICHHE K HeMeTalaM, MeTalllaM, BOJE,
kucnoTaM, IenodaM. CoelMHEHMs BKIIOYCHHs rpadura.
@DopMbl HAXOXKAEHHUS BJIEMEHTOB B npupoje. [IpuHuMIIBI
MOJTy9eHUs ¥ IPIMEHEHHS IPOCTHIX BEIECTB.
3. Tunpunsl coctaBa OHs. Ctpoenue mounekys. M3menenue
Temreparyp IuiasieHus u kunenus B psgy CHs—SiH~GeHs—
SnHs—PbH, o cpaBHeHHIO ¢ M3MEHEHHEM B psiiax THIPHIOB
p-anemenroB V-VII rpynn. IlpuHuMnbl mnoiayyeHus u
XUMHYECKHE CBOIICTBA. T'unpust THIIA OnHm.
OTHOCHTeNIbHAST YCTONYMBOCTE COEAMHEHUH, COAEpIKaluX
rpynnupoBkd 3-03, D=D u D=D, 00pa3zyeMbIX 3JIeMEHTaMU
IVA rpynmsl.
4. Oxkcup yrnepoga (II). Xumuueckas cBi3b B MOJEKyJe C
nosuuii  Teopuit BC  m MO. IlpombluuieHHBIE |
7abopaTopHbIe METOIBI IIONydYeHHs. BoccTaHOBHTENbHEIE
cBoiicTBa. Peakuuu npucoeanHenus. KapOoHmibl MeTamioB.
®ocren. Tokcumuynocth okcupa yriepoxa (II) wm  ero
coenunennid. Oxenp yriepona (IV). CtpoeHue MOJICKYIIbI.
OtHomieHne k Boje M 1enodam. [lomydenue. BumsHue
YIJICKHCIIOTO Ta3a Ha OKpYXalomlylo cpexy. IIpumenenne
OKCHJIOB yIiIepoJa.
5. YronpHas kuciora u ee cond. CTpoeHHe MONEKYJIbl U
kapOoHar-noHa. CBoicTBa yroibHOM KUCIOTHL. KapOoHATsl,
THAPO- U THAPOKCcOKapOoHaThl. OCOOEHHOCTH UX IOTYyIeHUS
U TepMHYECKas yCTOMYMBOCTb. [IpuMeHeHue  coiei
YTOJIBHOH KHUCIIOTBIL.
6. Oxcumer xpemumst (ILIV). OcobGeHHOCTH CTpOEHHS
JMOKcua KpeMHust. AMopdHast ¥ KpucTaumndeckas (hopMsl,
KBapIl U KBapLeBOe cTeko. Meronrl nomydenus. CpolicTea
SiO,. OtHoUIEHHE K BOJE, KUCIOTaM W Iienodam. MeTojsl
mepeBojia B PacTBOPHMOE COCTOsIHHE. Merta-, opTo- H
MOJMKPEMHHEBbIE KUCIOTHI M HX coild. OcoOeHHOCTH
CTPOEHHSI KPEMHHUEBBIX KHCIOT U CHIIMKATOB. [IpuponHbie u
UCKYCCTBEHHbIe CHIMKATHl. (DakTophl, ONpeaessiomue
YCTOHYHBOCTE aMOP(HOTo (CTEKJIOOOPAa3HOTO) COCTOSHUS
cwiankatoB.  CTEKNo,  CTEKIOBOJOKHO,  CTEKJIOTKaHb.
Curamnbl. Heomutel. Llement. TyromnaBkue KepaMHKd Ha
OCHOBE KPEMHUSL.
7. Oxcmmel m rtugpokcupel Ge, Sn m Pb  (ILIV).
CpaBHHUTENbHAS ~ yCTOHYMBOCTh. KHCIOTHO-OCHOBHBIE U
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBa. Comn
THAPOKCHIOB B KATHOHHOW M  aHHOHHOH  (opMmax.
PacTtBOpHUMOCTDb U THAPOIU3YEMOCTD COJIEH.
8. Coenunenns p-anementoB IV rpymmsl ¢ cepoil. Mono- n
mucynsduasl.  Cepoyriepox. TuoyrombHas KHcIOTa |
tuokapOonatsl. Tuocoenunenus Si, Ge u Sn.
9. Tanorenuapl p-snemeHToB IV rpynmel. CpaBHUTENbHAs
YCTOHYHBOCTS. T'npponms. I'aJ10reHOKOMIITIEKCHI.
T'excadTopoxpeMHneBast U FeKCaxJIOPOOIIOBSIHHAS KHCIOTHI U
ux conmu. CoiictBa PbHaly: pacTBOprMOCTB 1 CIIOCOOHOCTD K
KOMIIIEKCOO0Pa30BaHHIO.
10. IuanoBonopon u ponanoBopopoa. llnanoBomopoaHas u
POZAaHOBOJOPOAHAS KHCIOTHL. LIMaHUI-MOHBI M pPOXAHUA-
WOHBl KaK JIMTaHABl B KOMIUIGKCHBIX  COCAWHEHHUSX.
ToxcHYHOCTD IMAHHIOB U POJAHHUIOB.
11. KapOunel ¥ CcUIMLIUABI METAWIOB. THIBI KapOWIOB.
OTHomeHHe KapOUIOB pa3HBIX THIIOB K BOJE M KHCJIOTaM.
Kap6opyna. CraBbl 0J10Ba M CBUHIIA.

CauHer.
Tomxynposox

HHUKHA

13, C,
PK

1,234

p-Onementst | rpymmsr.
1. Ctpoenne atomoB p-anemenToB Il rpynmel. M3mMeHeHHe
10 TIpynme  aTOMHBIX  PaJMyCOB,  HOHH3AIMOHHBIX

MeTob!

TOJTyYEeHHUsT

13, C,
PK

1,2,34
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MOTEHIHANIOB, CPOJACTBA K JJIEKTPOHY H OTHOCHTEIbHOM
3JIEKTPOOTPHLATENLHOCTH ~ 2J1€MEHTOB.  BaneHTHocTs M
CTEIeHU OKHCJICHHUS aTOMOB. XapaKTep XHMHYECKHX CBS3EH
B coefHEeHUAX. CKIOHHOCTh K 00pa30BaHMIO KaTHOHHOH M
AQHHOHHOH (hOPM, KOMIIIEKCOOOPa30BaHHIO.

2. Ilpoctble BemecTBa, OCOOGHHOCTH HX CTPOCHHS,
¢du3nuecknue W XUMHUYECKHE CBOMCTBAa. OKHCIHTEIHHO-
BOCCTAHOBHUTEJIbHbIE  CBOMCTBA  IIPOCTHIX  BELIECTB,
OTHOLIEHHE K HEMeTalaM, MeTa/ulaM, BOJe, KHCIIOTaM,
menouaM. DopMbl HAXOXKIECHHS DJIEMEHTOB B IPHPOJE.
IIpuHIMIBI HOTYYeHHs 1 IPUMEHEHHUS IPOCTBIX BEILECTB.

3. T'mnpunsl p-anementoB IIIA rpynmsr. CTpoeHHe MOJEKYI
6opoBoopoaoB. IlomumepHoe crpoenune ruapuaos Al, Ga,
In, Tl. IlpuHUMIBI TOMYYEHHS W XHUMHYECKHE CBOWCTBA
(oTHOIIEHHE K BOZE, IETI0YaM, TOPEHUE).

4. Oxcupsl  p-onmementoB I rpymmel.  OcobeHHOCTH
CTpPOEHHMSI, IOJIyYeHHE, OTHOIIEHHE K BOJE, KHCIOTaM H
menodaM.  CpaBHUTENbHAas  YCTOMYMBOCT  OKCHJOB.
IIpumenenue.

5. Tunpoxcunst p-anemenroB I rpynmel. M3menenue
KHCIIOTHO-OCHOBHBIX CBOHCTB 0T Oopa k Tammio. Opro-,
MeTa-, nomuOopHele  kucnoTel.  CocraB,  CTpoOeHHE,
MOJIyYeHHUE, KUCIIOTHbIe cBOMCTBA. Cos OOPHBIX KHCIIOT.
Bypa. OcobeHHOCTH TONy4eHHS, CTPOCHHS U CBOICTB
ruapokenyioB Al, Ga, In, Tl (III). T'uapokcun tammus (I).
Ananorust B coiictBax TIOH u: a) mienoueit, 6) ruapokcuia
cepebpa. OTIMYKMS B COCTaBE M CTPOCHHH QJFOMHHATOB,
noxyyeHHbIX npu cruiaBieHun Al(OH); ¢ menoyamu u npu
B3aUMOJICHCTBMM €  pacTBOpamu  wiejoueil. Merospl
IOJIy9eHUs] HHIATOB ¥ TaJUIaTOB.

6. I'anorennapl p-3nementoB III rpynmel. Cocras, crpoeHue,
METO[Bl IONy4eHus, peakuuu Truaponusa. KommnexcHble
ranorenuibl. Terpadropodopnas kuciora. Topodopatsl.

7. Coenunenust p-anementoB Il rpynmsl ¢ cepoii, a3oToM u
(hochopom. OCOOCHHOCTH CTPOCHHS, IPUHLIUIIBI TTOY4EHHUS,
OTHOLIGHHWE K BOAE, KHCIOTaM, ImenodaM. IIpumeHeHwme.
OCO0EHHOCTH CTPOCHMUS, TIOJIyYE€HHE U CBOMCTBa Oopa3oa.

8. Bopunmel MeramnoB. XuMuueckas CBi3b B Oopuuax.
Odusnyeckre M XUMHYeckue cBoiictBa. IIpuMeHeHue.
CaoticTBa craBoB Ha ocHoBe MeTauioB IIIA rpymmbl.

9 Meraib. Kiaccudurkan 13, C, 12,34
1. OcoOEHHOCTH 3IIEKTPOHHOIO CTPOSHUSI AaTOMOB METAJLIOB, . PK
OTHOCAIMXCS K ceMmeiictBaM S-, pP-, d- u f-omementos.

TlonoxxeHne MeTaNIOB B MEPUOAMYECKON cucteme. ['panuna no

Huns. MHUKPOCTPYKT
2. OCHOBHBIE THIIbI KPUCTAIUIMIECKUX CTPYKTYpP METAJUIOB Ha ype: TBepabie
npuMepe MarHusi ¥ Meid. XapakTepHble KOOp/IHHAIHOHHEIE pacTBopH,
YHCIa AaTOMOB METAJIOB B KPHCTAIUTHYECKOM PelleTKe.

3. Merammdeckass CB3b C TOYKHM 3PEHHS TEOPUM 9BTCKTHKH,
CBOOO/IHOTO 3JIEKTPOHA U C MO3UIMH 30HHOH Teopun (MO). MIEPUTEKTHKH
Kpurepuii pasmeneHusi TBEpIbIX BEIIECTB HAa METAIBI H "
HEMETaJUIb.

4. OcobeHHOCTh  (DM3MUECKMX  CBOHCTB  METAJUIOB: AHTEPMETAILIT
MeTa/IMYeCKuii  ONeCK, IBET, BBICOKAs OJEKTPO- H HYeCcKHe
TEIUIONPOBOMMOCTb, ~ TBEPAOCTh,  IUIACTHYHOCTH | COSIHHEHHA.
TeMIIepaTypa IUIaBJICHHUs.

5. OO0mue XUMHYECKHE CBOICTBa METAJIJIOB.

OneKTpoxuMHYecKuii  psan  HanpsbkeHud.  OTHomeHme

METaJIIOB K BOJIE, KHCIIOTaM, IIeJI04aM 1 pacTBOpam CoJeii.

6. XuMuuecKas 1 3JEKTPOXHUMUYECKasi KOPPO3Us METAILIOB.

Cr1oco6BI 3aIUTHI OT KOPPO3HH.

7. ®OpMbI HAXOXKICHUS METAIJIOB B pupoje. Pynubie

MeCTOPOXKIEHHsI. PelIkne U paccessHHbIE HIEMEHTBI.

8. OOmye MeTozB! MONYYEHHS] METAJUIOB: MHPO-, THAPO- 1

JIEKTPOMETAILTYPIHSL. Tepmuueckoe pasioxeHne

KapOOHMIIOB M HOIUAOB. [IPUHUMIBEI TTONYYEHHs] METAILIOB

BBICOKOM YHCTOTBI.

9. CmnaBel MetamnoB. IlpuMepbl KOpPPO3MOHHOCTOMKHX,

M3HOCOYCTOMYHBBIX, TBEP/IbIX, TYTOIIABKHX U JIETKOIUIABKHX

cruiaBoB. O6JIacTH UX NPUMEHCHHSI.

10 s-Dnements | u 1l rpymm. Kecrrocs 13, C, 12,34
1. Ctpoenue atomos S-31ementos | u 11 rpymm. M3menenue B BOJBL. PK
Ipynme  aTOMHBIX  pajMycOB U HOHH3AIHOHHBIX Criocobet
MOTEHITHAIOB. BaJleHTHOCTh M CTENeHb OKHCIICHUS aTOMOB. OIpeaeIeHu
Xapaktep ~ XMMMYECKHX  CBsseii B COC/IMHEHHSAX. u - METOIB
OCOGEHHOCTH TUTHS ¥ OEPHUILIHSL. YCTpaHCHUA
2. Haxoxsenue B Tpupose. [IpOMBINUIEHHOE MOTydeHHE KECTKOCTH.

[IETOYHBIX U IEI0YHO3EMETbHBIX METAIIIOB. Enmunmuer
u3MepeHus
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3. ®u3nuecKre U XUMHYECKHE CBOMCTBA IICIOYHBIX U
[IETIOYHO3EMEIIbHBIX MeTaIlIoB. OTHOIICHHE K HEMETalIaMm,
BOJIE, KUCIIOTaM.

4.  Tmppuzpel.  Ilpupona  XuMHueckoil  cBI3M U
KpUCTAJUIM4eCKas ~ CTPyKTypa  ruapuioB.  OrHouieHue
ruApUaoB K Boze. llpuHummsl momydeHusi. IIpuMeHeHue B
Ka4yecTBE BOCCTAHOBUTEJNEH.

5. CoeiMHEHHs MIETOYHBIX U ILET0YHO3EMENBHBIX METAILIOB
¢ kuciopoaoM. OcoOOEHHOCTH XUMHYECKOW CBS3U B OKCUIAX,
HEePOKCHIaX, HAAEPOKCUIax 1 o30HuAaX. CpaBHUTENbHAS
ycroiturBocTh. OTHOWIEHHE K Bozie 1 okeuny yriepoza (1V).
OKHCIIUTEPHO-BOCCTAHOBUTENBHBIE CBOMCTBA. [ToyueHne
HPUMEHEHHE.

6. Tunpoxcunsl. Ilpupoma  XUMHYECKOW  CBA3M U
KPUCTaJUTMYECKast CTPYKTypa THAPOKCHUAOB IIENOYHBIX H
LIEI0OYHO3EMEIIbHBIX MeTaIoB. CpaBHEHHE TEpMHYECKON
YCTOHYMBOCTH, PAaCTBOPUMOCTU B BOJC U CHJIbI OCHOBAHUS B
psny LiIOH-CsOH, Mg(OH),-Ba(OH),. AwmdoreprocTs
ruapokcuna  Oepwums.  [IpHMHIMIBI  NIPOMBIIUICHHOTO
HOJy4EHUs] THAPOKCHUIOB HATpUs, Kalus M KalblUs M HX
IpUMeHeHHe. Mepsl NpefoCTOPOXKHOCTH IpH padore cO
IIEeT04YaMH.

7. Comu S-omementoB | u Il rpymn. BosmoxsocTh
oOpa3oBaHHsl JBOIHBIX COJCH U KPUCTALIOTHAPATOB.
Tekroruaparel. Xnopuibpl Hatpuss ¥ Kanmus. KapOoHatsl
Copma KaJbLMHUPOBAHHAS, KPUCTAUIMYECKAss W ITMTHEBas.
Tloram. T'naybepoBa conb. OCOOSHHOCTH COJICH JIMTHSL.
IIpumenenue coneii menoyHbx MerauioB. Conu Gepuiuiis B
KaTHOHHOM M aHMOHHOH (opmax. ['maponus coned Oepuinus
u  wmarHus.  Xuopuael.  Okcoxmopuisl.  KapOoHatsl.
Cynbdatel. OcobenHocti coneit Gepwunus. [lpumenenue
coneit S-anementoB |l rpynnbl. TOKCMYHOCTD COETUHEHMI
OepuILIHsL, CTPOHIMS U Oapusl.

JKECTKOCTH
BOJIBI.
KomnyectBen
HbIC
XapaKTepUCTH
KU «MSATKON»
U (OKECTKOW»
BOJIbI.

11 d-Dnementst 1, IV u V rpymm. CoeauHeHus 13, C, 12,34
1. O6uas xapakrepuctuka d-anementos 1, IV u V rpymmbt. d-31eMenTOB PK
CrpoeHue aroMoB. [3MeHeHHE 10 TpyNIe aTOMHBIX
pajycoB M HOHU3ALHOHHBIX IIOTEHLHANIOB. BaleHTHOCTH MOJICKYIAPHO
(KOOpIMHAIIMOHHOE 4YUCJIO0) M CTENCHU OKUCIICHUS aTOMOB. H CTPYKTYpBI.

XapakTep XUMHYECKHX CBsizell B coeiMHEHUsIX. CKIOHHOCTh TanoreHuIb
K KOMILIEKCO0OPa30BaHUIO.

2. Haxoxaenue d-snementos I, IV u V rpynn B npupoge. "
Ortnecenne Sc, Y u La k rpymme penko3eMenbHbBIX METAIIIOB OKCOrajsoreHu
(P3M). TIpuHUMNBI OJTyYeHUS B CBOOOJAHOM COCTOSIHUM U ITBL.
HPUMEHEHHE METAIUIOB.

3. Kpucramnmmueckas cTpykTypa U (usmueckue CBOWCTBA

npocTeix Bemjects O-amementoB I, IV u V  rpymm.

3aKOHOMEPHOCTH B W3MEHCHHH TEMIIepaTyp IUIABICHUS H

KHIEHHS, ITUIOTHOCTH U TBEPAOCTH METAILIOB.

4. V3MeHeHHe XHMHYECKOW aKTHBHOCTH B rpymmax d-

snementoB I, IV u V rpynn. OTHomeHre K HeMeTauiam,

BOJIE, KHCJIOTaM M LIEJI0YaM.

5. Meroapl MOMyYeHHs] M KHCIOTHO-OCHOBHBIE CBOMCTBa

okcu1oB U ruapokcuos d-sinementos 1, IV u V rpymm.

6. Comu d-snmementoB Ill, IV u V rpynn. Ilpocteie u

KOMIUIEKCHBIE TaJIOTCHUIBI, CYIb(aThl, KapOOHATHI, HUTPATHI

u cyneduasl. JlBoiinpie conu. CKIOHHOCTh coleil K

THJPOJIM3Y U 00Pa30BAHUIO KPUCTALIOTHIPATOB. OKCOCOIH.

12 d-Onementst VI rpynmbr. Tanorenn et 3, C, 1,2,34
1. O6mas xapakrepuctuka d-smementoB VI rpymmbL d-snementon PK
Crpoenne aromoB. V3MeHeHHe TI0 TpYNIE ATOMHBIX VI rpynmsr.
pajMycOoB M HMOHM3ALMOHHBIX IOTEHIMAIOB. BaJeHTHOCTH Knacreprbre
(KOOPIMHALIMOHHOE YHCIIO) ¥ CTENEH! OKHUCIIEHHS ATOMOB. FaJIorCHHIBI
XapakTep XUMUYECKUX CBsizel B coequHeHusaX. CKIOHHOCTD MonubzeHa 1
K 00pa3oBaHMIO KATHOHHOW H  aHHOHHOH  opm, Bobgpama.
06pa30BaHMI0 OKCOCOEIMHEHHI, KIACTEPHBIX COEAMHEHHH 1 Huokcoranor
KOMIIIEKCOOOPA30BAHMIO. CHUIBL.

2. Haxoknenue xpoma, Moaub/aeHa U BoJb(pama B 3eMHO 3asucnMocTh
kope. Bakueiine npupoaHble coeaMHEHHUs. IIPUHIMIBI usmueckix
NPOMBIIZIEHHOTO ~ TIOMyYeHHs  MeTauioB. IlpuMeHeHHe CBOUCTB  OT
METAJUIOB B CBOOOTHOM COCTOSIHHH M B BHJIE CIIJIABOB. CTPYKTYPBI.

3. MusnuecKue CBOICTBAa XpOMa, MOJMO/EHa U BOIb(pama Tunposms.

(TemmepaTypa TIaBIEHHs, TBEPJOCTh, IUIOTHOCTh MU
MEXaHWYEeCKas TPOYHOCTh). XHUMHYEeCKas aKTUBHOCTb MPH
OOBIYHONW ¥ TOBBINICHHOH Temmneparype. OTHoIIeHHE K
MeTaJlIaM, HeMEeTaJllaM, BOJIE, KHCIIOTaM U IIET09aM.

4. Okcugapl 1 runpokeuast xpoma (11, 11, VI), monubnena u
Bonmbpama (V). Tlpunummsr momyderns. CTpyKTypHBIE
0COOEHHOCTH. VI3sMeHeHME  KHCJIOTHO-OCHOBHBIX U

21




OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ CBOWCTB OKCHIOB U
THAPOKCU/IOB B 3aBHCHMOCTH OT CTEMCHH OKHUCICHHS U
MOPSIAKOBOTO HOMEpa sieMeHTa. OTHOIICHHE K HATPEBAaHUIO,
BOZE, KHCJIOTaM M IejgoyaM. Meroapl mepeBoja B
BOZIOpacTBOpUMOE cocTosiHue. IIpumenenne oxcuuoB. Poib
THIPOKCUIOB B  TEXHOJOTMM  TIONYYEHHS  METAJUIOB.
W3ononukucaoTsl.  ['eTepononuKUCIOTEl  MONUOACHA U

BoOJIb(pama.
5. Comu d-anementoB V| rpynmsl B katnorHo# dopme. Comn
xpoma (I, Ill). Tlpuxuwumsr mnomydenus. Pasmuuus B

XHUMHUUYECKHX cBoicTBax. Kpucramnoruapatel. KomriekcHbie
coeluHeHHs. [IBOIHBIE COIH.

6. Conu d-snemento VI rpymnmel B annonHoi popme. Conn
xpoma (1), xpoma, monubzaena u Boabppama (V). Brusaue
KHCIIOTHOCTH PacTBOpa Ha PaBHOBECHE XPOMAT — AUXPOMAT.
TTonuxpomarsl.  OKUCIMTENbHBIE CBOWCTBA  XPOMATOB.
IIpunuun pelicTBust XpomMoBoH cmecu. Monubaarsl U
Bosb(paMatsl. [TomuMonuOaaTh! U MOMUBOIb(PAMATEL

7. Ilepokcocoenunenuss xpoma. Ilepokcua — xpoma.
IlepokcoxpomoBble  KUCIOTBI. OCOOEHHOCTHM  CTPOEHHUS.
YcroitunBocTh " OKHCJIUTEIIbHBIC CBOifcTBa
HEepPOKCOCOEJMHEHHH XpoMa.

13 d-Dnementst VII rpymmst. Kunacreprsie 13, C, 1,234
1. O6was xapakrepuctuka d-onementoB VIl  rpymmsi. COCAMHCHNA PK
CrpoeHue aToMmoB. V3MeHeHHE 110 TIpYMIE ATOMHBIX Mn, Tc u Re.
pajMycoB M HOHHU3AIMOHHBIX MOTEHLMAIOB. BajeHTHOCTH Fanorennipr
(KOOPAMHALIMOHHOE YKCIIO) M CTENICHH OKHUCIICHHUS aTOMOB. TEXHEIHA 1
XapakTep XUMUUYECKUX CBsi3el B coeuHeHMsX. CKIOHHOCTb peHuUAL.

K  00pa3soBaHMIO KATHOHHOW M  aHMOHHOH  (opm, KapGonnel
00pa30BaHMIO OKCOCOEIMHEHHMIT, KIIACTEPHBIX COEIUHEHHH M Mapraxna,
KOMILIEKCOOOPA30BaAHHIO. TCXHELUA U
2. HaxoxneHue MapraHia, TEXHEUHs M PEHHSl B 3eMHOM peHus.
Kope. BakHelliuve NpUPOAHBIE COEIMHEHMS. [IpUHLMIIBI Hpunimme!
HPOMBIIUICHHOT0  TIOJNY4EHHsT MeTauioB. lIpuMeHeHHe HOIy4CHUA,
METaJIJI0B B CBOOOJHOM COCTOSHUH H B BUJIE CIIIaBOB. fpupona -
3. dusnuecKhe CBOWCTBA MapraHua, TEXHELUMs W DPEHHUs XUMUECKOH
(TemmepaTypa  IUIABICHHS, TBEPOCTb, IUIOTHOCTH U CBAI3H,
MEXaHUYECKas MPOYHOCT). XHUMHYECKass aKTHBHOCTb IPH HPUMCHCHHC.
OOBIYHOM W TOBBINICHHOW Temmeparype. OTHOLIEHHE K

MeTaJlIaM, HeMEeTalllaM, BOZE, KHCIIOTaM U LIeIoYaM.

4. Okcunpl u rugpokeuast Mapranua (11, 1, 1V, VI, VII),

texHeuuss u penus (IV, VII). IpuHuunsl nomydeHus.

CTpyKTypHBIE ~ OCOOCHHOCTH.  VI3MEHeHHe  KUCIOTHO-

OCHOBHBIX M OKHCIIUTENbHO-BOCCTAHOBHUTEIBHBIX CBOMCTB

OKCH/IOB M THIPOKCHAOB B 3aBHCHMOCTH OT CTEICHH

OKHCIICHHS U HOPSIIKOBOTO HOMepa aeMeHTa. OTHOIIECHHE K

HArpeBaHuIo, BOJIE, KMCIOTAM U IIET0YaM.

5. Conu maprania B kKaTuoHHoit ¢opme. Conu mapranna (|1,

I). Tlpuranmmsr momydeHns. Pasmuums B XUMHYECKHX

cBoiicTBax. Kpucramtoruaparsl. KOMILUIEKCHBIE COEMHEHHA.

Ipumenenue coneit mapranua (11).

6. Conm mapranna B annonHoi popme. Comn mapranma (1V,

VI): npuHUMOBI TMOJTY4YEHUS, TUAPOIH3, OKUCIHTEIHHO-

BOCCTAHOBHTENbHBIE CBOHCTBA. CONM MapraHia, TEXHEUUs 1

pernst  (VII). TlpuHImmel momydeHWss ¥ TIpUMEHEHHE

[IEPMAHTaHATOB, [EPTEXHATOB u epPEHATOB.

OKHCIUTENbHBIC CBOWCTBA MEPMAHTAHAT-MOHA B BOJHBIX

pacTBopax pasIMYHON KHCIOTHOCTH.

14 d-Onementst VIII rpynmsr. Coenumenus 3, C, 1,234
1. O6was xapakrepuctuka d-onementos VI rpynmbL SJIEMEHTOB PK
CrpoeHue artomMoB. H3MeHeHME 10 TpYMIE ATOMHBIX ceMencTBa
pazycoB u HMOHHU3AIHOHHBIX MTOTEHIIHATIOB B ILIATHHOBBIX.
TOPU30HTAIBHBIX U BEPTHKAIBHBIX TPHA/AaX. BajeHTHOCTD 1 Oxcnypt
CTENEHH OKUCIEHHWs AaTOMOB. V3MeHeHHMe 1o Tpyrme Ru(lv, v,
YCTOMYMBOCTH COCIMHEHHH B BBICHICH CTENCHH OKHCICHHS PYTCHATBL.
aromoB. [lposBnenne crenenu okucinenus VI y xenesa, Oxcupr
pyreHus u ocMus. XapakTep XUMHUECKHX CBsA3ed B Os(Iv, Vi),
coennHeHusIX. CKIOHHOCTh K OOpasOBaHHWIO KaTHOHHOM | OCMATBI.
aHUOHHOM  (opM,  OOpa3OBAHUIO  OKCOCOEIAMHEHMIA, Oxcrmpr u
KJIaCTEpPHBIX COCAUHEHUH H KOMILIEKCOOOPa30BaHUIO. THAPOKCHBI
2. Haxoxnaenue d-onementos VI rpymmsl B 3emMHO#M Kope. Rh(II, 1V) u
Baxueitmme TIPUPOTHBIE COCITMHEHUSI. IIpuHnKnBI Ir(in, v),
[POMBIIUIEHHOTO — TIONy4eHUs  METauioB.  [IpuMeHeHue cynbdaret 1
METAJUIOB B CBOOOJHOM COCTOSHMM U B BHUJE CIUIABOB. KOMIITICKCHBIC
YyryH, crais. XJIOpUADL
3. dusnuecKre CBOMCTBA Keje3a, KoOanbTa U HUKEIS Rh(IlI, 1V) u
(TemmepaTypa IUIaBICHHS, TBEPAOCTb, IIOTHOCTb, Ir(in, V).
MEXaHM4ECKas TIPOYHOCTD, PePPOMArHeTU3M). XUMHIECKAs Oxcmn n
AKTUBHOCTH IIPU OOBIYHON U NOBBIIICHHON TeMIIepaTypax. THAPOKCHI
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OTHOIICHHE K METAJLIaM, HEMETaJLIaM, BOJIe, KHCIOTaM U
menodam. Kopposus xenesa. [InpodopHoe cocrostHue
Kernesa, KobanbTa i HUKEIIS.

4. Oxcuppl u ruppokeuast xernesa (11, 1), kobansra (11, 111)
u nukenst (11). Oxcug FezO4. [IpuHIMIE TOTyYeHH S
CTpyKTypHBIE 0COOEHHOCTH. VI3MeHEHHE KUCIIOTHO-
OCHOBHBIX U OKHCIIHTEIbHO-BOCCTAHOBUTEIIBHBIX CBONCTB
OKCH/IOB Y TUJIPOKCHIOB B 3aBHCHMOCTH OT CTEIICHH
OKHUCIIEHHS U TTOPSKOBOrO HOMepa dnemMeHTa. OTHOIICHHE K
HArpeBaHuIo, BOJIE, KUCJIOTaM u tuesioyam. [lonydenue u
coiictea ¢eppuros (111) u kobansTatos(lll).

5. Comu Fe(ll), Co(ll) u Ni(ll): npunImmBEl HOTYy4YEHUS,
CTPYKTYpHbIE 0COOEHHOCTH, KPUCTAJUIOTHAPATHI,
HPOSIBIICHUE TOPH3OHTAJIbHOW aHAIOTMM Y CyIb(haToB H
ranorennnos, npumenerne. Comu Fe(l11), Co(lll) u Ni(lll) B
KaTHOHHOI M aHWOHHOW (opMax: NMPHHLMIbBI HOIY4YEHUs,
CTPYKTYpHbIE OCOOCHHOCTH, HPOSBICHHE TOPH30HTAIbHON
QHAJIOTHH y TAJIOTCHHJOB M MABOMHBIX COJCH, THAPOIH3,
npumenenne. @epparsr  (VI): npuHUMIBL  TONTyYeHHS,
YCTOHYMBOCTb ¥ OKHCIIUTENIbHbBIE CBOMCTBA, TUIPOIIH3.

6. Kommekcusie coenunenust Fe(0, 11, 111), Co(0, II, 1ll) u
Ni(0, Il): akBa-, aMMHHO-, THAPOKCO-,  LHAHO-,
OKCaJIaTOKOMILIEKCHI, KapOOHUJIBI. DepporieH.

MHOFOHZ[epHI)Ie KOMILICKCEI. HpI/IHHI/IHBI IOJIYy4Y€HUSA U
CTPOCHUE YKa3aHHbBIX KOMILJICKCOB.

Pd(ll), comu
Pd(11),
aMMHHHBIE H
XJIOpHHBIE
KOMIIJIEKCBI
Pd(ll, V).
KommexcHsl
€ COeJMHEHHs
Pt(ll, V),
KaTHOHHBIE,
AQHUOHHBIE U
HEeHTpanbHbIE
KOMIIIIEKCBI
Pt(Il, V),
aMMHHO- H
LIHaHOKOMILIE
KCBI,
TeKCcaxJIopon
JIaTHHOBAs
KHCIIOTa U €€
CoJu.

15 d-Dnemenrts! | rpymmb. Comn 301012 13, C, 1,2,34
1. O6was xapaxrepucruka d-amementoB VI rpynmsr. (1) _ B PK
Crpoenne aromoB. V3MeHeHHe 110 TIpyIIE ATOMHBIX KaTHOHHON 1
PaJMycOB W MOHM3ALMOHHBIX MOTEHIMAIOB. BaJeHTHOCTD U AHMOHHOH
CTEIeHH OKHCJIeHHsI aTOMOB. CKIOHHOCTH K OOpa3oBaHHUIO opmax.
KaTHOHHOM U aHHOHHO# (hOPM, KOMILIEKCOOOPa30BAHUIO. AKkBa-,

2. Haxoxnenue memu, cepebpa M 30J0Ta B 3€MHOH KOpe. HHaHo-,
Baueiime MPUPOJIHbIE COCMHEHUSL. TpuHiurs! TaJIOr€HOKOM
HPOMBIIUICHHOT0  TIOJNY4EHHsT MeTauioB. lIpuMeHeHHe TUIEKCBL.
METaJJI0B B CBOOOJHOM COCTOSHUH H B BUJIE CIIIaBOB. Terpaxinopos
3. Ousnyeckue cBoWcTBA MenM, cepedpa W 30J0Ta onoran
(TeMrepaTypa  IUIABJI€HHS, TBEPAOCTh, IUIOTHOCTH W KHCTI0TA M &€
MEeXaHHYEeCKasi MPOYHOCTb). XHMUYECKash aKTHBHOCTH MPH coum.
OOBIYHOM W MOBBINIEHHOW Temiieparypax. OTHOLIEHHE K

MeTa/UlaM, HeMeTallaM, BOJE, KHCIOTaM M  IIENoYaM.

PactBopenue 3om0Ta B 1apckoil Boake. KopposuoHHas

YCTOHYUBOCTb.

4. Oxcumst memu (I, 1), cepedpa (I, 1) u 3omota (I, IlI).

Tpunmunel  nomydenus. KUCIOTHO-OCHOBHBIE —CBOMCTBA.

OTHOLIEHHE K BOJIE, KUCIIOTAM H IIEI0YaM.

S. T'mppoxcumer memu (II) m 3omora (lIl). CmocoGsr

MOJYYEHUSI U OCOOEHHOCTU CTpoeHus. KucnoTHO-OCHOBHBIE

cBoiicTBa. OTHOIIEHUE K BOJE, KUCIOTaM U menodaMm. OKkco-

U TUIPOKCOKYTIPATHI U aypaThl.

6. Comu wmemm, cepedpa u 3omora (l). OxuciaurTenbHO-

BOCCTAaHOBUTENIbHBIE CBOWCTBA. JIMCIIPONOPLHOHUPOBAHKE

coneit Meon M 3070Ta. TaI0reHOKOMILIEKCHL.

®ororpaduyeckie MPOLECChl HA OCHOBE TaJlOTeHHIOB

cepebpa. AMMHHO- M IIHaHOKOMIIJIEKCBI.

7. Comn wmemu (I1). Kpucrammormaparsl. KomruiekcHbie

coeuHeHst. [aoreHo-, MaHo- 1 AaMMHHOKOMILICKCHI.

16 d-Dnementst Il rpymmsi. Comn  nmeka, 3, C, 1,2,3,4
1. O6mas xapakrepuctuka d-amementoB |l rpymmsl. KaMHA u PK
Crpoerne aToMoB. I3MeHeHHe MO0 TpyNIe aTOMHEIX pryru (1) u
pazMyCcoB M MOHU3ALMOHHBIX MOTEHIMAIOB. BaneHTHOCTH 1 pryTH ).
CTENEeHU OKUCIICHUSI aTOMOB. XapaKTep XUMHYECKUX CBsI3el CrpyxTypHbIe
B coexuHeHnsX. CKIOHHOCT K 00pa3oBaHMIO KaTHOHHON U 0CObeHHOCTH.
AQHUOHHOM (hOPM, KOMILIEKCOOOPA30BaHHIO. Crnocotst
2. HaxoxjeHue HUHKA, KagMus H PTYTH B 3EMHOIl Kope. Oy 4CHHL.
Baxueitmme — npuponnele  coenuHeHusa.  [IpuHIMIIBI l'mopomms  n
[POMBIIUIEHHOTO — TIONy4EHUs  METauioB. [IpuMeHeHue AMMOHOJIH3.
METAJUIOB B CBOOOHOM COCTOSIHUM U B BHJIE CIJIABOB. Oxwmcrmirensy
3. ®dusuyeckue CBOWCTBA IMHKA, KagMHsd U PTYTH 0~
(TeMmepaTypa  IUIABJICHUS, TBEPAOCTh, ILIOTHOCTH M BOCCTAHOBHTE
MeXaHH4ecKasi MPOYHOCTh). XHUMHYECKas aKTHBHOCTH MPH JbHEIE
OOBIYHOM ¥ TOBBIICHHON Temreparypax. OTHOLICHHE K CBOMCTBA

CoJIel PTyTH.

MeTajulaM, HeMeTalulaM, BOJE, KHCIOTaM U IIEJIoYaM.
AwmanbraMel. Mepbl TPEIOCTOPOXKHOCTH Ipu  pabore ¢
PTYTBIO.

4. Oxcunsl u ruapokeuanl nusaka (1) u xkaamus (11). Oxcnabt
prytu (I, 1l). Ilpunuuner nonydenusi. CTpyKTypHBIE
ocobeHHOCTH. KHCIoTHO-0CHOBHBIE CBOMCTBa. OTHOIICHHE K
BOJIE, KHCJIOTaM H mienovam. [IpuMeHeHne OKCHJIOB.
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5. KomriuiekcHble coeauHenust UMHKa, kaamust u pryta (11).
W3meneHune YCTOWYHMBOCTH aMMHHO-, LIHAHO-,
TaJIOreHOKOMILIEKCOB B pamy Zn?*-Cd*-Hg?".
AyTOKOMILUIEKCOOOpa3oBaHHe Ha MpPHMEpPE  COCIUHCHHMIT
KaJIMHS.

17

f-DnemeHTHI.
1. O6mas xapaktepuctuka f-smementos. Ilomoxenue B
nepuoauyueckoii cucreme. CrpoeHue aToMoB. l3MeHeHue
AQTOMHBIX PaJMyCOB M HOHU3ALHOHHBIX TIOTCHIIMAIIOB B psiax
4f- u 5Sf-onemenroB. BaneHTHOCTh W CTENEHH OKUCIIECHHUS
aToMOB. V3MeHeHHe yCTOWYMBOCTH COEJMHEHUI B BbICLIEH
CTCTICHW OKHUCIICHUS aTOMOB B psjax JIAHTAHOWIOB U
AaKTHHOWJIOB.  BHYTpEHHSE  NEPUOAMYHOCTH  CBOMCTB
JIEMEHTOB. XapakTep XMMHUYECKHX CBS3ed B COCIUHEHHUSX.
CKJIOHHOCTh K 00pa30BaHHIO KATHOHHOW M aHHOHHOH (hopm
U KOMIUIEKCOOOpa3oBaHuio. CXOJACTBO H pasnuuus B
cBoiicTBax 4f- u 5f-anemenros.
2. HaxoxxJeHue JaHTaHOMJIOB U aKTUHOMJIOB B 3eMHOM Kope.
Bakneiimme TPUPOIHBIE COCIMHEHMUS. [Ipuniuns
MIPOMBIILIJIEHHOTO MOJIy4eHHs MeTajuloB. Peakiuu, nexamiue
B OCHOBE METOJOB CHHTE3a TPAHCYPAaHOBBIX 3JIEMEHTOB.
TIpuMeHeHne METaJIOB B CBOOOJHOM COCTOSIHHUM M B BHJIE
CILTaBOB.
3. dusuueckue CBOMCTBA JIAHTAHOMJOB MW aKTHHOMJIOB
(TemriepaTypa IUIaBJICHHS, TBEPIOCTh M  IUIOTHOCTB).
PamuoaktuBHocTh Sf-anmementoB. Xumuueckass aKTUBHOCTDH
JIAHTAHOUOB M aKTUHOWJOB IPU OOBIYHOW U IOBBILICHHON
temrieparypax. OTHOILICHHE K MeTaJliaM, HEMETaJlllaM, BOJIE,
KHCJIOTaM U IIEJI0YaM.

IIpumenenune
JIAHTAHOUIOB
B BHJC
CILIaBOB C
0COOBIMHI

CBOHCTBaMH.

13, C,
PK

1,234
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4. Oxcumsl u ruppokcunsl 4f- u 5f-onemenros. ITpuHIHITBEI
nomydenus.  CTpykTypHble  ocoOeHHocTH. M3MeHenue
KUCJIOTHO-OCHOBHBIX U OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
CBOCTB OKCHIOB ¥ THAPOKCHJIOB B 3aBHCHMOCTH OT CTEHICHH
OKHCIIEHHS ¥ TIOPSIAKOBOIO HOMepa dneMeHTa. OTHOIICHUE K
HArpeBaHuIo, BOJE, KUCIOTaM U ILIEI0YaM.

5. Comm  4f-omemenroB.  IIpHHUMIBI  [OJIydYEHUSL.
PactBopumocts  comeit B Bome.  JIBOWHBIE  COJM.
KommiekcHble coenunenus. KapOoHaTHble U OKcajaTHbIE
koMIuIeKchl. OcobenHocTH coneil nepust. Llepatsr.

6. Comn Sf-anemenroB. Coemuuenus ypana (VI):
rajoreHMbl,  ypaHaThl,  COGJUHEHMs  JHOKCOypaHa.
Coenunenus Hentynus u ruiyronus (VI, VII): menryHnatsi,
IUTYyTOHATHI, COSMHEHHS] OKCOHENTYHHSI H OKCOILTYTOHUSL.

IIpumenenune

AKTUHOU 0B

13, C,
PK

1,234

Hroro

36

18

108

90
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6. O0pa3oBaTeIbHbIEC TEXHOJIOTHH

TpagunnoHHble JeKIMU W MPaKTHYeCKHe (CeMUHAPCKHUE) 3aHATHA C HCIOJIb30BaHHEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJNOIMM. Jlekumm ¢ HCNONb30BAaHUEM  MYJIbTUMEIUMHBIX
Npe3CHTA, JEKIUH-0ecenpl, JEKIUH-THUaOTH, 3BPUCTHYECKHE JICKLWH, JIEKIUU-BU3yaTHU3aIiH,
MPAKTUYECKHE 3aHATH, CAMOCTOSATENIbHAS paboTa CTYJJeHTOB, KOMIIBIOTEPHOE TECTUPOBAHUE.

Jlekumsi-quaJor — coJep)kaHue MOAAETCS Yepe3 CEPUI0 BOIPOCOB, HA KOTOPbIE CTYIEHT JOJKEH
OTBEYaTh HETIOCPEICTBEHHO B XOJI€ JICKIIHH.

IIpe3eHTanUM Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUNHBIX CPEICTB - caMblii 3()PeKTUBHBIH
croco® moHeceHHs] BaXHOW HMH(OpManuyM Npu MYyOIUYHBIX BBICTYIUIEHUsX. Craii-mpe3eHTanuun c
HCIOJIb30BAHUEM MYJIbTUMEIUITHOTO 000pYyI0BaHUS MO3BOJIAIOT Y(P(GEKTUBHO U HATJISATHO MPEACTABUTH
COJIEp’)KaHUE HM3Yy4aeMOIo MaTepuaia, BbIACIUTh U IPOMJUIIOCTPUPOBATH COOOIIEHUE, KOTOPOE HECET
MOYYUTENIbHYI0O HH(OPMALMIO, IMOKa3aTh €€ KIIOUEBbIE COAEp)KaTeNbHbIE IyHKTHL. Vcnoiabp3oBaHue
MHTEPAKTHUBHBIX  DJIEMEHTOB TMO3BOJSET YCWINTh OS(Q(EKTUBHOCTh MYOJWYHBIX  BBICTYIUICHUH,
SIBIISTIOIIMXCSI YaCThIO MTPOPECCHOHATBHOMN IEATEIILHOCTH MPETIOAaBaTEs.

OunJjaiiH-ceMMHApP — pa3HOBUIHOCTh BeO-KOH(EPEHIWH, TMPOBEACHUE OHIIAWH-BCTPEY WIU
npe3eHTauii yepe3 MHTEpHET B pexkuMe pealbHOro BpeMeHH. Kakaplii U3 Yy4acTHUKOB HaXOIUTCS Y
CBOETO KOMITbIOTEpA (CPEACTBA CBSA3M), a CBSA3b MEXKAY HUMHU MOJAepKkuBaeTcs yepe3 MHTepHeT.

Buneoxondgepennus — ceanc suneokoHdpepenucsssu (BKC) — 310 TexHOIOrHS UHTEPaKTUBHOTO
B3aMMOJICHCTBHS JIByX U OoJiee y4aCTHHKOB 00pa30BaTeNLHOTO Ipolecca i oOMeHa nH(popMauei B
peaIbHOM PEXUME BPEMEHHU.

Hcnonp3yroTcss MHTEpAaKTUBHBIE METOAbl OOYUEHHS: CUTYallMOHHBIE 3aJauyd, HCCIEI0BATENbCKUI
MeTOA 00ydeHUs, IeTOBBIE UTPhI, OJrOTOBKA U IyOJIMYHAs 3aIIuTa pedepaTos.

HNuTepakTHBHBIE  TEXHOJNOTHMU. Memoodvl  00yueHus:  «MO3TOBOM  IITypm»,  Ae0arhl,
MPEe3EHTAIIMOHHBIA MeTOoJl, paboTa B mapax, paboTa B Tpymmax, neioBas wurpa. Dopmwvl 0Oy yeHus:
cemuHap-Oecena.

TexHonoruss  3J1eKTPOHHOro  o0yuyeHuss  (peanu3yercs TpPH  TMOMOIIM  DIIEKTPOHHOMN

nH(opManmonHo-o6pazoBatenbHoi cpeasl (DMOC) COI'Y mpu ucnonwszoBanuu pecypcoB ObC, mpu
MIPOBEICHUN aBTOMATU3UPOBAHHOTO KOMITBIOTEPHOTO TECTHPOBAHUS H T. II.).

Hcnonp3ytoTcsi 0auIbHO-PEUTHHTOBAs CHCTEMa OICHKH 3HAHWH, TEXHOJIOTUH C TPUMEHEHUEM
JUCTAHIIMOHHOTO OOY4EHHUS.

IIpumeyanus:

1. Bce Buabpl y4eOHOW pabOThl MOT'YT NMPOBOAUTHCS MUCTAHIIMOHHO HA OCHOBAHMHU JIOKAJIBHBIX
HOPMAaTHBHBIX aKTOB.

2. B nemsax peanu3anuM WHAWBUIYAJIBHOTO MOJX0/Aa K OOYYEHHIO CTYAEHTOB, pPEaTM3YIOLIMX
y4eOHBII TPOILECC TO WHAMBHIYATBHOW TPACKTOPHHM B paMKaxX WHAMBHIYaTbHOTO pabOYero IJiaHa,
W3ydeHHe JaHHOW JUCHHUILUTMHBI MOXKET OCYIIECTBIATHCS 4Yepe3 HHIUBUAYaJbHbIE KOHCYJIbTALUU
MperoiaBaTeNisi OYHO, B Yachl KOHCYNBTAIMH, MO AJIEKTPOHHOW TOYTe, a TaKXKe C HCIOJIb30BAHHUEM
m1aTGopM IUCTAaHIMOHHOTO 00yuyeHus, Bxoasamux B dUOC COT'Y.

5. MeToanuyecKkue YKazaHud Mo IMCHUIJINHE

5.1.YueGHo-MeTOAMYECKOE 0OecTiedeHHe CAMOCTOSATEILHOI padoThl
CamocrosiTenbHass paboTa OOYYAIONIUXCS SBISCTCS OJIHMM U3 BHUAOB YYEOHBIX 3aHSTHH.
CamocrosTenbHas paboTa MPOBOJAUTCS C IENbIO:
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— CHCTEMAaTH3alll1 ¥ 3aKPETICHNS TIOIyYeHHBIX TEOPETUUECKUX 3HAHUN M MPAKTUYECKUX YMEHUI
o0y4aromuxcs CTyACHTOB;

— yriyOJeHHs U pacHIMPEHUs: TEOPETUUECKUX 3HAHUM;

— (hopMupoBaHUs YMEHHIA HCIIOIB30BATH HOPMATHUBHYIO, IIPABOBYIO, CIIPABOYHYIO JOKYMEHTAIHIO
U CIICIUAIIBHYIO JIUTEPATYPY;

- (QopmMupoBaHUS  CaMOCTOSATENBHOCTH  MBIIUICHHS, CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPILECHCTBOBAHHUIO U CAMOPEATH3ALUH;

— Pa3BUTHS UCCIIEOBATEIBCKUX YMEHHH.

CamocrosiTenbHas paboTa OOydYaIOIIMXCS OCYIIECTBIIICTCS HAa TNPOTSDKEHWHM H3YYCHHs Beei
JMCLUIUIMHBI B COOTBETCTBUH C YTBEP)KACHHOM B y4eOHOM IUIaHE TPYJOEMKOCTBIO U COCTOUT H3:

- paboTBl CTYIACHTOB C JIGKIMOHHBIMM MaTepualaMy, IIOMCKAa W aHalu3a JMTEpaTypsl WU
3JIEKTPOHHBIX NCTOYHUKOB MH(POPMALIUH 110 3aJaHHON TeMe;

- BBINIOJIHEHUS 3aJIaHUi JUIsl camocTosTenbHO padoTsel B DUUOC COT'Y;

- M3YYCHHS TEOPETUYECKOr0 M CTATUCTUYECKOr0 MaTepuana JUisi MOJATOTOBKH K CEMHUHApCKUM
3aHATHSAM;

- IOAATOTOBKH K 3a4€Ty (9K3aMeHY).

Tembl 1 (GOpMBI BHEAyIUTOPHOW CaMOCTOSITEIBHOH pPabOTHI, €€ TPYAOEMKOCTh COAEp)Karcs B
paznene 5, Tabm. 5.1.

CamocrosTenpHas paboTa CTYIEHTOB IO JWUCHUIUIMHE MPOBOJUTCS B BUAE NHCHMEHHBIX
JOMAIIIHUX 3aJlaHii (KOHCIIEKTOB), a TaK)Ke MOJATOTOBKH pedepaTroB MO 3aJaHHON TeMaTHke. Bompocsl,
BBIHOCHMEBIE Ha CaMOCTOSITEIIbHOE M3yYCHHE, a TaKKe ydeOHas JTUTepaTypa U METOJUYECKUN MaTepHuai
[0 OPraHW3alUH CaMOCTOSTEIbHOW pPabOTHl CTYAECHTOB OTPaXEHbl B Y4EeOHO-METOAMYECKOH KapTe
JHMCIUTITHHBL.

[To kaxmoil M3 TeM JUIsl CAMOCTOSATENIFHOIO W3y4YEHHUs, NPUBEICHHBIX B paboueil mporpamme,
CTyIEHTaM CJeIyeT CHadala NpOYUTaTh PEKOMEHJIOBAHHYIO JIUTEpATypy M TPH HEOOXOAUMOCTH
COCTaBHUTb KPAaTKUI KOHCIIEKT OCHOBHBIX MOJ0XKEHUH, TEPMUHOB, CBEJCHUHN, TPEOYIOIUX 3alIOMUHAHUS U
SIBIISTIOIIIMXCSI OCHOBOTIOJIATAIOIIIMHE B 3TOH TeMe.

[lpy TONrOTOBKE 3aJaHW IO  CAaMOCTOSITEIBPHOH paboTe CTyleHTaM  HEoOXOAMMO
OPHEHTHUPOBATHCSI HA KOHCIIEKTHI JIEKIIUH, PEKOMEHIYEMYIO JINTEPATYPY.

7.2, MeToauuecKkue YKazanusl 1Jist oﬁyqamumxca 0 OCBOCHUIO NUCHHUITJINHBI

Bun yuebnbix Opranuzanus JesTeIbHOCTH CTYISHTa
3aHATHHI
Jlekuusa [Tocemenne JEKIMOHHBIX 3aHATHH U KOHCIEKTHPOBAHUE JIEKIIMOHHOTO

MaTepuasa SBISIETCS HEJOCTaTOYHBIM YCIOBHEM JUIsl YCIEIIHOIO YCBOEHUS
JucHUIUIMHBL. CTyJeHTY HE0OX0AMMO CUCTEMaTUYecKn paboTaTh ¢ yueOHOM u
METOJIMNYECKOM JINTEPaTypod, PEKOMEHAYEMOH MO KaXIOMy pasleny
JIEKTOPOM, JOTOJHSS KOHCIEKT JEKIUH HeoOXOIUMBIMH MOSICHEHUSIMH,
YTOUHEHUSIMM M TEpMUHAMM IO H3ydyaemMoil Teme. HeobGxoaumo mnwucaTh
KOHCIEKThI JIEKIMI: KpaTko, cxeMaTudHo. [locnemoBarenbHO (QUKCHPOBATH
OCHOBHBIE TIOJOXEHHUS, BBIBOABI, (OPMYIHUPOBKH, 00OOIIEHUS; [OMeYaThb
BaYKHBIE MBICIIH, BBIIETIAThH KJIIOUEBbIE CJIOBA, TEPMUHBIL. [IpOBEpATH TEPMUHBL,
MOHATUM C IOMOLIBIO DHIMKJIONEAWM, CJIOBapeil, CIPaBOYHUKOB C
BBINMCBHIBAHUEM TOJKOBAaHUN B TeTpaab. OOO03HAUUTH BOMPOCHI, TEPMUHBI,
MaTepuaj, KOTOPBIM BBI3BIBAET TPYAHOCTH, IMOMETHTHh U IONBITaThCA HAWTU
OTBET B PEKOMEHJyeMoH jureparype. Ecim caMoCTOATENbHO HE ynaercs
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pazo0parbcsi B MaTepuane, HeoOXoauMo CPOpMYIHpPOBATH BOMPOC U 33JaTh
npernoaaBaTe/Ir0O Ha KOHCYJIbTallul, Ha TPAKTUYCCKOM 3aHATHU.

IpakTuyeckue
3aHATHSA
(Ko/Ls1oKkBHYM)

[IpakTnueckue 3aHATUA NOPU3BAHBl HAYYUTh CTYJEHTAa CaMOCTOSATENIBHO
pabotath ¢ y4eOHOUW nHWTEpaTypol, aHAIU3UPOBATh Marepual. B Hagaie
3aHATUS PEKOMEHIYETCS PacCMOTPETh COOTBETCTBYIOLIMK TEOPETUYECKHUI
Matepuan. 3areM WAeT MNPAKTUYSCKUH pa3dop H3ydaeMoro Marepuaia,
pemiaoTcs 3aJadyd M3 [PaKTUKyma, pa3Oupaercs KaxAbli KOHKPETHBIH
IIpUMep.

KomnokBuymbl HampaBjieHbl Ha yriyOJeHHE TEOpPETHUECKUX 3HAHUU,
(dbopMHUpOBaHHE TPAKTHYECKUX YMEHMA M KOMIIETCHIUH OOydJarommxcs,
NPEeAYCMOTPEHHBIX  NpPOrpaMMol  AWcCHMIUIMHBL.  [Ipy  moaroroBke kK
KOJJIOKBHYMY HEOOXOJMMO TOBTOPHUTH JIEKIIMOHHBIM MaTepual 1o u3y4aeMoi
T€Me, U3Y4YUTh MaTepuajl, PEKOMEHJIOBaHHBIM MpENoAaBaTelIeM IO CIHUCKAM
auteparypsl. B mporecce 3aHATHIl 0Opamiate BHUMaHHME Ha MPAKTUYECKOE
NIPUMEHEHUE TEOPMM M HAa METOAUKY PEIICHHs THUIOBBIX  3aJa4
poeCCHOHATIBHON AEATENBHOCTU. Y CTHBINA OMPOC TPeOYeT OT MpenoaBaTems
0O0JIBIION MPEeABAPUTENBHON MOATOTOBKH: TIIATEIHHOIO OTOOpa COJEp:KaHuUs,
BCECTOPOHHETO MPOIYMBIBAHUS BOIIPOCOB, 33]a4 U MPUMEPOB, KOTOPBIE OYAyT
MPEAJIOKEHBI, MyTEH aKTUBU3aLUU JEATEIbHOCTH BCEX CTYAEHTOB I'PYIMIbI B
rpolecce MPOBEPKH, CO3JaHUS Ha 3aHATHM JEJI0BOM M J100poKenaTeabHOU
00CTaHOBKH.

Paznuuator GppoHTaNbHBIA, THINBUAYAIBHBIA 1 KOMOMHUPOBAHHBIN OIPOC.
@OpoHTaNBHBIA oOmpoc MpoBoAuTcs B (GopMe Oecenbl mpenoaaBareis ¢
IPYIIION.

C nomompio (GPOHTANBHOTO OMpoca MpenojaBaTellb WMEET BO3MOKHOCTh
[IPOBEPUTH  BHIIIOJHEHHE CTYAEHTaMH JOMAIIHEro 3aJaHusi, BbIICHUTH
FOTOBHOCTh TPYINIBl K M3YYEHHIO HOBOIO Marepuaina, OIpPEIeIUTh
c(OPMUPOBAHHOCTh OCHOBHBIX TIOHATHH, YCBOCHHE HOBOTO Y4eOHOTO
MaTepuasna, KOTOPbIi ObLT TOJBKO YTO pa300paH Ha 3aHITHH.
NuauBuayanbHbI ONpOC MHpearoiaraeT OOCTOSATENbHBIE, CBSI3HBIE OTBETHI
CTYZIGHTOB Ha BOIIPOC, OTHOCSIIUIICS K HM3y4aeMOMYy y4yeOHOMY MaTepuaiy,
[I03TOMY OH CIIY’)KMT Ba)XHbIM y4€OHBIM CpPEJCTBOM Pa3BUTHS pPEUH, MaMSITH,
MBILUIEHUS] CTyJAeHTOB. UTOOBI clenaTh Takyio NMPOBEpKY Oosee TiayOoKoH,
HE00XO0JIMMO CTaBUTh Hepe]] CTYJEHTaMH BOMPOCHI, TPEOYIOIINE pa3BEpPHYTOrO
OTBETA.

ITucnmenHblie
JOMAIIHHE 3aJaHUA
(KOHCIEKT)

3HaKOMCTBO C OCHOBHOM U JIONOJIHUTEJILHOMN JIUTEPaTypO, BKIItOUast
CIpaBOYHbBIE U3/1aHUs, 3apyOeKHbIE UCTOUHUKH, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEICHUM, TPEOYIOMIUX 3alIOMUHAHUS U SBJISTFOIITAXCS
OCHOBOMNOJararwomumMu B 3Tod Teme. (CocTaBleHUE KOHCIIEKTOB IO
IMPOYNTAHHBIM JIMTCPATYPHBIM UCTOYHUKAM H JIP.

IIpu moAroTroBke K 3aHATHIO HEOOXOJIUMO OPUEHTHPOBATHCS HA KOHCIEKTHI
JIEKIUI, PEKOMEHIYEMYIO JIUTEPATYPY.

ITo xaxxnol M3 TeM Uil CaMOCTOATEIBHOIO H3y4Y€HHUs, IPUBCACHHBIX B
pabouyeil mporpaMmMe, CleayeT CHayaja M[pPOYUTATh PEKOMEHJOBAHHYIO
JUTEpaTypy ¥ NpU HEOOXOJUMOCTH COCTaBUTH KPATKUI KOHCIIEKT OCHOBHBIX
TOJIOKEHUH, TEPMHUHOB, CBEICHUM, TPEOYIOMNUX 3alIOMUHAHMS U SBISTFOITUXCS
OCHOBOIIOJIAraloII¥UMH B 3TOU TEME.

HH?I paciiupeHUA 3HAHUM TI0 AUCHUILIMHE PEKOMEHAYCTCA HMCII0JIB30BATh
HuTepHeT-pecypcesl.

KonTtpoabHasn
padora
(mucbMeHHast)

Lenp KOHTpONBHOM pabOTHl - HPOBEpPKa pPAa3BUTHUS HABBIKOB, YCBOEHHUS U
3aKpelICHUs] MaTepuasa, IIOJYyYEHHBIX IpPU HW3YYEHHWH JUCLUIUIMHBI, U
BBITNIOJIHSIETCSl CTyJEHTaMu 3aoyHoro oOydeHus. Pabora BbImoOJHSETCS 1O
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WHIUBHUAYAJIbHBIM 33JaHUAM MAIIUHONMCHBIM WM PYKOIMCHBIM TEKCTOM.
Pabota naer BO3MOXXHOCTH YCTAaHOBHUTH CTEIEHb YCBOCHHMS MarepHuaia |
YMEHUE NPUMEHSATh 3HaHUS, OJIy4eHHbIE IIPU U3y4YEeHUH TUCUUILIMHBL. PaboTa

CIIOCOOCTBYET  OBJIAJICHUIO  MaTepHalioM,  TPUBHBACT  HABBIKM B
CaMOCTOSITEIbHOM ~ PEIICHUH TPAKTUYECKUX BOMPOCOB MU B padore ¢
JIUTEPATYPO.

3auér (yCTHBII) OueHka orBeTa Ha 3a4é€re MPOBOAMTCS B COOTBETCTBUU € llomokenuem o

0aJUIbHO - pEHTHHIOBOM cucTeMe olleHKHU 3HaHui cTyaenToB COI'Y.

7.3. Kputepuu onleHMBAaHHUA CAMOCTOSATE/ILHOI padoThl 00y4alOIUXCA 10 JUCHUTIIMHE

HaumenoBaunue
OLIEHOYHOT'O
CpEeACTBA

[Ixana oneHuBaHusI

1. | CocraBnenue
OIIOPHOT'O KOHCIIEKTa

- 2 oanna evicmaenaemcs cmyoenmy, eciu KOHCIIEKT
colep)kaTeleH M COOTBETCTBYET  pa3pabOTaHHOMY  IUIaHy; B
KOHCIIEKTE  IOJIHOCTBIO ~ OTPaXEHbl ~ OCHOBHBIC  TOJOXKEHHS U
pe3ynbTaThl  pabOTBI  aBTOpA; CTYACHT HW3JIaraeT MBICIIA  CBOUMH

clloBaMH B SICHOM W JIaKOHUYHOW  (dopMe;  COOTBETCTBHUE
oopMIIeHUS KOHCIIEKTa TpeOOBAHUSM; HaIu4yne CXeM u
rpaduyeckoe BbIJIETICHUE 0c000 3HAYUMOM uH(popManuu;
CaMOCTOSITENIbHO ~ C(OPMYJIUPOBAHO  PE3IOME IO IPOYUTAHHOMY U
3aKOHCIIEKTUPOBAHHOMY MaTepuany;

- L5 6anna evicmagnaemca  cmyoemmy,  €CIM  KOHCIEKT
JIOCTaTOYHO COJEp)KaTeJieH U COOTBETCTBYET IUIAHY; B KOHCIIEKTE

JOCTaTOYHO HIOJTHO OTPa)KEHBI OCHOBHBIC MTOJIOKEHHSI u
pe3ynbTatel  pabOThI ~ aBTOpa;  KOHCIIEKT  COCTAaBJICH  CJIOBAaMH,
3auMCTBOBaHHbBIMU u3 IMEPBOMCTOYHHKA, COOTBETCTBUC
oopmienus KOHCIEKTa  TpeOOBaHHSM; HaJINuue cXem "
rpajguueckoe BbIIEIEHHE O0CO00 3HAUYUMOM HMH(pOpMAIMH; pe3roMe
o IPOYUTAHHOMY u 3aKOHCIIEKTUPOBAHHOMY MarepHuany
COCTaBJICHO c HIOMOIIIBIO IpenoaBaTens;
- 1 oann 6bICcmasnAemcs cmyoenmy, eciu KOHCIIEKT

HEJOCTAaTOYHO COJAepXkKaTeleH M YacTUYHO COOTBETCTBYET IUIAHY;
B KOHCIIEKTE HEZ0CTaTOYHO MIOJIHO OTpa’KEHbI OCHOBHBIE
MOJIOKEHNUS U pe3ylbTaThl pabdoThl aBTOpa; KOHCHEKT COCTaBJIEH
CIIOBaMH,  3aMMCTBOBAaHHBIMM W3  II€PBOMCTOYHMKA; HE  IIOJHOE
COOTBETCTBUE  O(GOpPMJICHUS  KOHCIEKTa TpeOOBaHMSIM;  OTCYTCTBHUE
B KOHCIEKTE CXeM M TpaHuyeckoro BbIEICHHUS O0CO00 3HAYMMOMN
uH(popMaLnu; pe3tome o IPOYUTAHHOMY u
3aKOHCIIEKTHPOBAHHOMY MaTepuany OTCYTCTBYET;
- 0 obannoe evicmasenaemca  cmyoenmy, €CId  KOHCIIEKT HeE
colep)kaTeleH M HE COOTBETCTBYET IUIaHy; B  KOHCIEKTE HE
OTpakKeHbl OCHOBHBIE TIOJIOKEHUSI M  pe3ysibTaThl pabOThl aBTOpa;
KOHCIIEKT COCTaBJIEH CJIOBaMH, IIOJIHOCTBIO 3aUMCTBOBAaHHBIMH W3

MEePBOUCTOYHHUKA; obopmiieHHEe  KOHCIIEKTa  HE COOTBETCTBYET
TpeOOBaHUSM; OTCYTCTBHE B KOHCIEKTE CXeM U TIpaduueckoro
BBIJICTICHUS 0c000 3HAYMMOU nH(popMaIuu; pe3tome o
MPOYUTAHHOMY u 3aKOHCIEKTUPOBAHHOMY Marepuany
OTCYTCTBYET.

2. | Ananu3s cutyanui - 2 banna  evicmasnaemca  CmMyOeHmy,  €CIu  TPOBOJIUTCS
KOMIUIEKCHAsI OIICHKA TIPEIOKEHHOM CUTYaIlUH; 3HaAHUE
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TEOPETUYECKOTO Marepuana c y4eToM MEXIUCLHUIUITMHAPHBIX
CBsI3€H, IIPaBUJIbHBIN BBIOOp TaKTUKHU JICHCTBU;
- 1 o6ann  evicmasnsemca  cmyoeHmy, €CIM  MPOBOJUTCA
KOMIUIEKCHAasi ~ OLIEHKa IPEeMAJIOKEHHOM  CUTyallud, HE3HauUuTeJbHbIE
3aTpyHEHUs] TpPU OTBETE HAa TEOPETHUYECKUE BOMPOCHI, HEIOJIHOE

pacKkpeITEe  MEXKIUCHMIUIMHAPHBIX  CBSI3€H;  NPaBWIBHBIA  BBIOOD
TAKTUKH  JIEHCTBMH;  JIOTMYECKOE  OOOCHOBAaHME  TEOPETHUYECKHX
BOIIPOCOB c JIOTIOJIHUTEIIbHBIMU KOMMEHTapUIMHU nejarora;

- 0 o6annoe evicmaensemca  cmyoeHmy, €CId  MPOUCXOIUT
HEBEpHAass  OICHKA  CUTYyallud,; HENpPaBWIHLHO  BbIOpaHa  TaKTHKA
EUCTBHUI.

IloaroroBka
MH(pOPMAITMOHHOTO
coo01IEeHNus

- 3 Oanna  evicmasenaemca  cCmyoOeHmy, €CIH  COJCpKaHUe
COOOLICHUS  TOJIHOCTBIO  COOTBETCTBYET  OCBEIIAEMOMY  BOIIPOCY;
coo01eHne OTIINYAETCS TITyOUHOM popaboTKu U3y4aeMoro
MaTepuaia; BBIICIICHbl OCHOBHBIC TIOHSATHS; B TEKCT COOOIICHUS
BBCJICHBbI JOITOJIHUTCIIbHBIC JaHHBIC, XAPAKTCPUIYIOIIUC 00BEKT
U3YUYCHHS, TOYHOE UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTHH,
CTHJIMCTUYCCKU T'paMOTHOC, JJOT'M4YCCKU IIpaBHUJILHOC HN3JI0KECHUEC
OoTBETa HAa  BONPOC, yMEHHE Jenath OOOCHOBAaHHBIC  BBIBOJIBI,
cooOmieHne OTJIMYACTCS IPaMOTHOCTBIO " TIOJTHOTOM
UCTOJIb30BaHUSI ~ MCTOYHUKOB,  HAJIMYME  DJIEMCHTOB  HAIIATHOCTH,
- 2 fanna  evicmaenaemca  CmyoeHmy, €CIH  COJCp)KaHHE
COOOILICHHUST ~ COOTBETCTBYET  OCBEIIAEMOMY  BOIPOCY;  BBIJICJICHBI

OCHOBHBIC TIOHATHA, HCIIOJIBb30BaHUC HGO6XOZII/IMOI71 HayIIHOfI
TCPMHUHOJIOTUH, CTHJIMCTUYCCKHU I'paMOTHOC, JJOI'M4YCCKHU
IMpaBUJIbHOC H3JI0KCHHUC OTBETa Ha BOIIPOC; YMCHUC J€J1aTh
000CHOBaHHbBIE BBIBOBI Ipu HalIn4nun HECYIICCTBCHHBIX
HEA0YCTOB, COO6HI€HI/I€ OTpaxxact IMOJIHOTY HCIIOJIBb30BaHHUA
HNCTOYHHKOB, HaJIn4uc 3JICMCHTOB Harjis1igJHOCTH,

- 1 6amn  evicmagnaemca  cmyoenmy,  €CIM  COJIEpKaHHE
coOOIleHHsT ~ YAaCTUYHO  COOTBETCTBYET  OCBEIAEMOMY  BOIPOCY;
HCIIOJIb30BaHUE HE00XO0 MO Hay4YHOU TEPMHUHOJIOTUY;
CTUJIMCTUYECKA  IPAMOTHOE,  JIOTMYECKH  IPABUIBHOE  W3JIOKEHHUE
OTBE€Ta HAa BONPOC; YMEHHME JeNaTb BBIBOABI INPH  HAJIWYHAH

HCIIPABIEHHBIX C MIOMOIIIBIO npernoaaBaTens HEJ0YETOB;
AIIEMEHTHl  HATNAJHOCTH  OTCYTCTBYIOT; COOOIIEHHE HE  OTpa)kaeT
MOJIHOTY HCIIOJIB30BAaHUA HCTOYHHKOB,
- 0 oOannoe evicmagnaemca - cmyoeHmy, €CId  COJAEpKaHUE
cooOuieHus HE COOTBETCTBYET OCBEIIAEMOMY BOTIPOCY;
JEMOHCTpHUpYyeTcs  (parMeHTapHBIi  00beM  3HaHM B paMKax
OCBEIIAEMOTO BOIIPOCA; HEBEPHOE WCTIOJIh30BaHNE HAyYHOU
TEPMHHOJIOTHH, HapylleHHe B  CTHJIHUCTHYECKOM H  JIOTHYECKOM
N3JI0KCHNU OTBETa Ha BOIIPOC; BBIBO/JIbI N3J1arar0TcCs C

CYIICCTBCHHBIMUA OIIMOKAMH.
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7.4. MeToan4yeckre peKOMEHIAIUM 110 UCIO0JIb30BAHUI0 HHPOPMAIIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTUIl 00y4eHM sl

JUis  M3ydeHus JIEeKLHMOHHOIO MaTepuaya JUCHMIUIMHBI IPUMEHSIOTCS ayAMOBU3YyaJbHbIC
(MyJnbTUMEIUIHBIE) TEXHOJOIMH, KOTOpble HE OTPULAIOT TPaJULHMOHHBIE, IPOBEPEHHbIE BpPEMEHEM
METO/bI PenoJaBaHus, HO, IIPU 3TOM, OHU HOBBIILIAIOT HAMVIAJHOCTh, HH(POPMATUBHOCTb, OIIEPATUBHOCTh
B IoJjaue MH(pOpMaIuy, NO3BOJSIOT S3KOHOMUTh BpEMsl 3aHATUH.

Kaxnoe npakTuueckoe (CEMUHAPCKOE) 3aHATHE MMEET CBOIO 0coOYI0 (opMy MpPOBEACHUS, CBOIO
METOAOJIOTUYECKYI0  CIENU(HUKY, YTO TMO3BOJSET pa3BUBaTh y CTYACHTOB pa3jMyHbIE Kak
OOIIEKYIbTYypHBIE, TaK M HpodeccuoHandbHble KommeTreHuu. IloctanoBka mpoOiemMsl, pazbop
aKTyaJbHbIX KOHKPETHBIX M THIOTETUYECKHX CUTYyalluil, co3laHue aTMocdepbl Ouajora MexIy
IperojiaBaTesieM U TPYNIONW MO3BOJsET padoTaTh MHAMBUIYAIBHO U B MaJbIX IpYMNIax, KOJJIEKTHUBHO
00CyX/JlaTh OIpENEeJIEHHbI TEMaMU MaTepuall, a TaKKe HHULUUPOBATh CaMOCTOATENbHYIO pPaboTy
cryaeHToB. [Ipu OCMBICIEHUM COJEepXkKaHUS BONPOCOB IPAKTUYECKHX 3aHATHI mpecieayercs Leib
co0JIr01aTh TPEEMCTBEHHOCTD B IPO(YECCUOHATIBLHOM U B TBOPUECKOM Pa3BUTHH CTYICHTOB.

KoHTpons camocTosiTensHONH pabOThI CTYASHTOB NpPU3BAaH celaTh mporecc oOydeHust Ooiee
LEJIOCTHBIM M oOpraHnyHbiM. Ero 3amaua He ocTtaBUTh 0€3 BHUMaHUS JaXe, Ha IEPBbIM B3I,
MaJI03HAYUTENIbHBIE BOIIPOCHI.

KomnploTepHOe TECTHpOBaHHUE MO3BOJISET OCYIIECTBISATh UTOIOBbII KOHTPOJIb 3HAHUN CTYJIEHTOB.
TectoBblil Marepuan BKJIOHaeT B ceOs CoOJEp)KaHME BOIPOCOB IO KaXKAOMY H3 0003HAYEHHBIX
IIpOrpamMMoil pa3/ienos.

Kaxnplii Bompoc mpenmnosaraeT HECKOJIbKO BapUAaHTOB OTBETOB, CPEIU KOTOPBIX HMEHOTCS
a0COJIIOTHO HEBEpHBIN, NMPABUIbHBIA U B OOJIbIIEH MM MEHBIIEH CTENEHH PACKPBIBAIOLIMM CYLITHOCTb
Bompoca. B mporecce KOMNIBIOTEPHOIO TECTHPOBAHUS 3ajada CTYJCHTOB OINpeaesseTcs Kak BbIOOp
MIPaBWJIBHOIO OTBETa M3 MHOrooOpas3usi BapUaHTOB. B TecTOBBIX 3aaHMSIX €CTh BONPOCHl Ha
COOTBETCTBHE. B mporecce KOMIbIOTEPHOTO TECTUPOBAHMS, 3a7a4a CTYJEHTa OIpeaesseTcsl Kak BbIOOp
MPaBWJIBHOTO OTBETA U3 MHOT000Opa3usi BApUaHTOB.

Bompockl 1 TeMbl, OTBOAMMBIE Ha BBINOJHEHHE CaMOCTOSITENIbHOM padOThI MO AMCLMILIMHE, a
TaKKe KpUTEPUH OLICHUBAHUS 110 KaXKJJOMY BUAY paboThI coaepxarcs B pazaene 5 PIT/L.

7.5. MeToauyeckune yka3aHusi JUIsl IpenojaBareJiel 1o NpoBeJeHUI0 NPAKTHYEeCKHX 3aHATHI 110
AUCHUILINHE

B nHauvane 3aHATHS PEKOMEHAYETCS PAaCCMOTPETh COOTBETCTBYIOIIMNA TEOPETUYECKUN MaTepHual.
3areM HJeT MPaKTHUECKUI pa3dop n3yyaeMoro Marepuaia, pa3oupaercst KakIblii KOHKPETHBIN TpUMep.

B Hauasie mpakTH4eCKOro 3aHATUS CIeAyeT OOpaTUTh BHHMaHUE Ha TEOPETUYECKHE BOIPOCHI MO
TeMe 3aHATUA. llepBOHAYanbHO MIET M3JI0KEHHE TEOPETUYECKOrO0 Marepualla TEMbl 3aHATHA. 3aT€M B
psiie BONPOCOB MPENOAABATENI0 CIEAYET CKOHIICHTPUPOBATh BHUMAHME HA OCHOBHBIX MJESIX TEMBI
3aHATUSA. Bompocsl AOKHBI BKIIOYaTh B ce0sl pas3iMuHble BapHUalldl 3JEMEHTapHBIX CHTYaluH,
0TOOpaXKaroIMX OCHOBHBIE HJEU TEMbI 3aHATHSA B UX B3aMMHOM B3aMMOCBSI3U. 3a/JaBaeMble BOIPOCHI
JIOJKHBI OBITH KOHKPETHBIMU M MAaKCHMAJIBHO MPOSIBIIATH B CTYACHTAX UX COOOPa3UTENBHOCTb.

Ilocne npeaBapuTenpbHOW YacTH CIEAYeT HauuMHATh pa3OupaTh BOIPOCHI, HMeoNMe Oonee
KOHKPETHBIE B3aUMOJAECHCTBHSI OCHOBHBIX UJEH TEMBI 3aHATHS.

Yerubiii  ompoc TpeGyer OT mpenojaBarens OONBLIOW MpPeaBAapUTEIbHOM MOJITOTOBKU:
TIIATEJILHOTO OTOOpa COAEp)KaHUS, BCECTOPOHHETO INPOJYyMBIBAHHUS BOMNPOCOB, 3a7ad U MPHUMEPOB,
KOTOpbIe OyAyT MpeNsIoKeHbl, MyTel aKTUBHU3ALMU JEATEIbHOCTH BCEX CTYJIEHTOB IPYIIHLI B MpoIiecce
MIPOBEPKH, CO3/IaHMsI Ha 3aHATUU JETIOBOI U JOOpOXKenaTebHOW 00CTaHOBKHY.

Pazimuyaror gpoHTAIBHBIN, HHIMBHAYAJIbHbBIA 1 KOMOMHUPOBAHHBIN OIPOC.
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@poHTANbHBIN OMPOc  mpoBoauTCS B Qopme Oecempl mpemoaaBareiss ¢  TPYMIIOW.
OH OpraHuM4ecKHd COYETaeTCs C MOBTOPEHUEM NPOWJEHHOTO, SBJISASACH CPEACTBOM JUISl 3aKpEIUICHUS
3HAHWUW U yMEHUU. ETO TOCTOMHCTBO B TOM, UTO Ha aKTUBHYIO YMCTBEHHYIO Pa0OTY MOKHO BOBJIEYh BCEX
CTYIHEHTOB rpynnbl. Jlis 3TOro BOMpPOCHl JOJKHBI JOMYCKaTh KpaTKyio (opMy oOTBeTa, OBITh
JJAKOHUYHBIMU, JIOTUYECKH B3aUMOCBSI3aHHBIMU JIPYT C APYrOM, JIaHbl B TaKOW IOCIEI0BATEIIBHOCTH,
YTOOBI OTBETHI CTYJIEHTOB B COBOKYITHOCTH MOTIJIM PAacKpbITh COJiep:KaHue paszzena, TeMbl. C MOMOIIbIO
(pOHTATBHOTO OIMpoca IMpernojaBaTelib MMEET BO3MOXKHOCTH IPOBEPUTH BBIOJIHEHUE CTYACHTAMU
JIOMAIIHETO 3aJaHusl, BBIICHUTH TOTOBHOCTb TIPYIIBI K HM3YYEHHIO HOBOI'O MaTepuaia, ONpeNeluThb
c(hOPMHUPOBAHHOCTh OCHOBHBIX MOHSTHI, YCBOGHHWE HOBOTO YYEOHOTO MaTepuaia, KOTOPbIA ObUT TOJIBKO
YTO pa300paH Ha 3aHATUH.

NuauBuayanbHbIH  ONPOC MPEnoiaraeT oOCTOSTENbHBIE, CBSI3HBIE OTBETHl CTYIEHTOB Ha
BOIIPOC, OTHOCSIIUNCSA K HM3y4aeMOMYy Y4eOHOMY MaTepuaiy, MO3TOMY OH CIYKUT BaXXHbIM y4e€OHBIM
CPEICTBOM Pa3BUTHUSl PEUU, MAaMATH, MBIILIICHUS CTyAeHTOB. UTOOBI clenaTh TaKyrio IMPOBEpPKY Ooliee
ri1y00Ko#, HEOOXOAUMO CTaBUTH IEpe]l CTYJEHTaAMH BOIIPOCHI, TPeOYyIOIINe pa3BEpHYTOro OTBETA.

Bompocel isi MHAWBHIyadbHOTO OIMPOCa JODKHBI OBITh YETKHMH, SICHBIMH, KOHKPETHBIMH,
€MKHMH, HMETh MPUKIATHOM XapaKTep, OXBAaThbIBATb OCHOBHOW, paHee IPOUICHHBIA MaTepual
nporpammel. X coaepxaHue IOHKHO CTUMYJIMPOBATh CTYAEHTOB JIOTMYECKH MBICIUTH, CPABHUBATH,
aHAJIM3UPOBaTh, JIOKa3bIBaTh, MOAOUpaATh YyOeAUTEIbHbIE MPHUMEPHI, YCTAHABIUBATH MPUUYUHHO-
CIICJICTBEHHBIC CBSI3W, JeJIaTh OOOCHOBaHHBIC BBIBOJBI W O3TUM CIIOCOOCTBOBATH OOBEKTUBHOMY
BBISIBJICHUIO 3HAHUM CTY€HTOB.

Bompocel 00BIYHO 3a1al0T BCeW TPYIIE W MMOCIEe HEOOJBIIOW May3bl, HEOOXOIUMOW ISl TOTO,
YTOOBI CTYJICHTHI IOHSITU €r0 U MIPUTOTOBUIIUCH K OTBETY, BBI3BIBAIOT JJII OTBETa KOHKPETHOTO CTY/ICHTA.

IIncbMenHasi MpoBepKa, HAPSIAY C YCTHOM, SIBJISICTCS BAXXHEHIIIMM METOJO0M KOHTPOJISI 3HAHUU,
YMEHMH M HaBBIKOB CTYACHTOB. OIHOPOJHOCTH pabOT, BBHIMOIHIEMBIX CTYACHTAMU, I1O3BOJISIET
MPEIBSABIATE KO BCEM OJMHAKOBBIC TPEOOBaHUS, IOMBITAET OOBEKTUBHOCTH OICHKH PE3yIbTaTOB
oOyuenus. [IpumeHeHHe 3TOro METo/a JaeT BO3MOXHOCTh B HamOojee KOPOTKUM CPOK OJHOBPEMEHHO
MIPOBEPUTH YCBOCHHE y4eOHOIrO MaTepuaja BCEMHU CTYACHTAMH TPYIIIbI, ONPEASIUTh HAIIPABICHUS IS
WHIUBUAYAIBHON pabOThI ¢ KaXKIBIM.

[IuceMeHHass MpoOBEPKAa MCIIONB3YETCSI BO BCEX BHJAX KOHTPOJISI M OCYLIECTBIISIETCS KakK B
ayTUTOPHOM, TaK U BO BHEAYAUTOPHOI paboTe (BBIMOIHEHNE JOMAITHUX 3aJaHHi ).

KoMmnblorepHoe tecTtupoBanue. TecTUpOBaHHE OOECIEYMBAET OJIHOBPEMEHHOCTH KOHTPOJIS
00JIBIIOT0 KOTMYECTBA 00YYArOIINXCs, SKOHOMHIO BPEMEHH TIPHU OTBETE, MUHUMAJbHBIE 3aTPaThl YCHIUH
Y BPEMEHHU Ha MIPOBEPKY TECTOBBIX padOT, MPEIOTBPAIICHUE 3alIOMUHAHNS O0YYAIOIIMMUCS OITHOOYHBIX
MOJIOKEHUM, AT BO3MOXKHOCTH BBISIBUTh MHIUBUAYATbHBIA TEMIT OOy4YeHHs OOydJaromuxcsi Omaromaps
HAJIMYMAKO  KOJMYECTBEHHBIX  IIOKA3aTeliel  yCIEBA€MOCTH, KOTOpPhIE MOXHO  MaTE€MaTHYECKH
oOpabateiBath. [lokazaTrenn TeCTOB TakKe OPHUEHTUPOBAHBI HA U3MEPEHHE CTENEHU M YPOBHS YCBOCHHUS
KJIFOUEBBIX TOHSATUN, TEM U Pa3JeioB y4eOHOM MpOrpaMMbl, YMEHUH, a HE HA KOHCTATAlUI0 HAIMYUS Y
oOy4aroluxcsi ONpeleJIeHHOW COBOKYITHOCTH YCBOGHHBIX 3HaHMi. CraHmaptusupoBaHHas (opma
OLICHKHU, UCIOJb3yeMasi B TECTax JOCTMXKECHHH, TO3BOJISIET COOTHECTH YPOBEHb JOCTHUKEHHI
oOyJarouxcst o MpeAMETY B LIEJIOM H TI0 OTAENBHBIM €T0 pa3jieliaM CO CPEAHUM YPOBHEM JOCTHKEHUN
00yJaronuxcs B rPyIe U YPOBHSIMHU JTOCTHKEHUN KaXKJIOTO U3 HUX. TECTHI CTABAT BCEX 00YJAIONIUXCS B
paBHBIEC YCIIOBHSI, UCTIONB3YS €IUHBIE KPUTEPUU OIIEHKU KadecTBa y4eOHBIX JOCTHUIKEHHM, YTO MPUBOIUT
K CHWIKEHHIO MTPEPK3aMEHAIIMOHHBIX HEPBHBIX HAIIPSKCHUH.

8. OneHo4YHbIEe CPeACTBa VIS TEKYIIero KOHTPOJIsl yCIeBaeMOCTH, PyOesKHO# aTTecTalluu U
NPOMEKYTOYHOM ATTEeCTALMH 10 MTOraM OCBOEHMS TUCHUILIUHBI.

I[J'IH MPOBCACHUA TCKYHICI'O WM HTOrOBOI'O0 KOHTPOJIA HCIOJB3YHOTCA CICAYIOINIMEC OLCHOYHBIC
CpeAcTBa: MUCBMCHHBIC NOMAIIHUC 3adaHUA IO BOIPOCAM, TCCTOBLIC 3aJlaHUS, IMOATIOTOBKA W 3alllMTa
pe(bepaTOB. MakcuManbHas OIeHKa TCKYHICTO KOHTPOJIA 3HAHUI 3a CCMCECTD - 40 6amoB.
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PyOexxHbIi KOHTPOJIb 3HAHUM OCYIIECTBISETCS 2 pasza 3a ceMecTp B (opMe KOMITbIOTEPHOTO
TECTHPOBaHUS. MaKkcuMallbHas OIIEHKA PyOeKHOT0 KOHTPOJIs - 30 GaioB.

dopma npoBeeHN dK3aMeHa ycTHas. MakcuMaibHas oleHka cocrasisieT 30 0amios.

HpHMepBI 3aJJaHUH K NMPaAKTUIEC€CKUM 3aHATUAM

(s popmupoBanusa komnerenuunii YK-1, YK-2, YK-8, YK-6)

Kommne 3ajaHus JUISl IMATHOCTHKH C(hOPMUPOBAHHOCTH Cchuiku
TEHLIUU KOMIIeTeHIINii
1 cemecmp. Cemunap 1. Beedenue 8 xumuro
VK-1 | 1. OmnekrpoHHble KOH(UIypauu aToMOB M HOHOB. CTpYKTypHBIE 1O /1. TpeTpsakos.
VK-2 (hopMyIIBI BELIECTB MOJIEKYJIIPHOTO CTPOCHUSI. Heoprannueckas xumusi.
VK-6 | 1.1. Hamicars snekTpoHHbIE KOHQUIYPALUK CIEMYOIIMX YaCTHUIL: B 3-x Tomax. M.:
Al, Ca, Ca*, Sc, Fe*, Cu*, Cr, Se*. W31aTebCKuii enTp
1.2. HammucaTs cTpyKTypHBIE (DOPMYIIBI CIEAYIOMINX MOJEKY:
H,50z. COs, No, HaPOs. <<AKaﬂe¥Hf>>, 2004.
https.//vk.com/doc5208819
78 _567786221?hash=stC2s
NQbOiLvC4mWje8oL Tyw
mGni34cKgpiGh4QRIFL&
dI=3hHKZGwBavghAKP7
1799viLta7Gal7Zj2aA9sp
neuxs
c. 119-133
VK-1 | 2. OcHOBHBIE NOJO0KEHHUS TEOPUH INEKTPOIUTHIECKON TUCCOLUALIH. I0.JI. Tpetpsikos.
VK-2 Heoprannyeckas xumus.
VK-6 | 2.1. CocraBuTh NONHBIE M CTyNEHYaTble YPABHEHMs JUCCOLMALMHU | B 3-x  Tomax. M.
cnenyroimux ekTpoauToB: HaSOs, HsPO4, NH3-H,0, CH;COOH. U3 natenseKuit LeHTp
2.2. CocTaBuTb MOJNHBIC W KPATKHE HOHHBIC YPABHCHUS BO3MOXHBIX | AKazieMusiy, 2004.
NOMAPHBIX  B3aUMOACHCTBMH B BOJHOM  pacTBOpe  MEXIY T 1
crnenyromumu Berectsamu: H,SO4, BaCly, Na;COs, HNOs, AgNO:s. https: //Vk'co'm /doc5208819
78 _567786221?hash=stC2s
NQbOiILvC4mWje8oL Tyw
mGni34cKgpiGh4QRIfL &
dI=3hHKZGwBavghAKP7
1799vll ta7Gal7Zj2aA9sp
Neuxs
c. 85-89
2 cemecmp. Cemunap 1. p-Dnemenmoi
VK-1 | 1. llonoxenue p-37eMEHTOB B MepHoANuYeckoil cucteme. CTpoeHHe I0.J1. Tpetpsikos.
VK-2 | atoMoB. I3MEHEHHE aTOMHBIX PA/iiyCOB M HOHM3ALMOHHBIX MIOTCHIMANIOB | HeopraHuueckas XHMUS.
yK_6 1o nepruojaM U rpymniam. BaneHTHOCTDH M CTEIIEHW OKUCJICHUSI aTOMOB p- B 3'X TOMAaX. M
VK-8 | %/ICMCHTOB. 5 U3 naTenbckuit LEHTP
1.1. IlpuBenuTe mpuMepsl BTOPUYHOM NEPUOAMYHOCTH B Tpymmax p- «Axagemusy, 2004,
3JIEMEHTOB. T.2.

1.2. Kak MeHSIIOTCS KHUCJIOTHBIE M OKHCINUTEILHBLIE CBOMCTBA COEIUHEHNMI
B pAllax p-3JEMEHTOB CJ€Ba HAlpaBO U B Ipynmnax cBepxy BHuU3? Jlaiite
00BICHEHHUS.

https://vk.com/doc
520881978 567786237?ha
sh=6gxB7dFkbUxXte7JZO
JKp3ASf7xAZ297A5zHX
VBLIz8&dI=HOgNfxpgU
uVHCcE9jZXOg2tNXEqYh
cCdCfIHSpKwzi6k

c. 68-70,
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https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k

105-108,

155-159,
226-228,
279-281
VK-1 | 2. Obmas xapakrepuctuka snemenToB VIIIA rpynmer. Ctpoenue aTOMOB. 0. 1. Tpetbsikos.
VK-2 | IIpuunHbl XUMUYECKOW MHEPTHOCTH TEJIUS U HEOHA. Heopranuueckass Xumusl.
YK-6 B 3-x Tomax. M.
VK-8 W3narensckuii LIEHTP
«Axanemusn», 2004.
T. 2.
https://vk.com/doc
520881978 567786237?ha
sh=6gxB7dFkbUxXte7JZ0
JKp3AST7xAZ297A5zHX
VBLI1z8&dI=HOgNfxpqU
UVHCE9jZXOg2tNXEqYhb
cCdCfIHSpKwzi6k
c. 326-336
VK-1 | 3.1.B atome aproHa mumeercss CBOOOIHBIN O-MOAYypOBEHb W €ro mepsas HO.J1. TpeThskoB.
YK-Z OHEPTrHd MOHHU3allMU CpaBHUMA C 3HCpI‘I/ICI71 HWOHU3AlU KPUIITOHA U HeopraHquCKaﬂ XUMUSL.
VK-6 kceHoHa. ITouemy xe B TAKOM cllyyae aproH He oOpasyeT BAaJleHTHBIX | B 3-x  Ttomax. M.
VK-8 COC/IMHCHUH? . W3 naTenbckuit LIEHTP
3.2.Kakue cuiasl B3aMMOJEHCTBUSI CYHIECTBYIOT MEXKIYy AaTroOMaMd B «Axanemisy, 2004,
KPUCTAUIMYECKUX  CTPYKTypax  Omaropoanbix  TazoB?  Yem T.2
00BSCHSIETCS X IJIOTHEHIIAs yIakoBKa? h t'tps" IV com/doc
520881978 567786237?ha
sh=6gxB7dFkbUxXte7JZ0O
JKp3ASF7xAZ297A5zHX
VBLIz8&dI=HOgNfxpqU
UVHCE9jZXOg2tNXEqYhb
cCdCfIHSpKwzi6k
c. 326-336
VK-1 4. XuMuUYecKHe COCAUHCHHUS KpPUIITOHA W KCEHOHA, NPHHIIMIIBI HX 10.. TpeTbﬂKOB.
VK-2 IOJTY4YCHHUSI. I'maponus q)TOpI/I)Z[OB. KHCJIOpOI[COJJ;ep)KaIHI/Ie HeopraHquCKa;[ XUMUSL.
VK-6 coeMHeHMs KceHOHa. KimaTpaTs! 611aropoiHbIX Ta30B. B 3-x Tomax. M.:
vK-8 | 41 Kak nonyuator ¢propunsr kpunrona (II) u kcenona (1L, IV, VI, VIII)? W3 naTenbckmit LEeHTp
N300pa3ute UX CTPYKTYpHBIE (POPMYIIBL. «Axanemusy, 2004
4.2. lTonmimre ypaBHEHHS PEAKIHIA: T o ’ '

XeFg + Ba(OH), =., XeOp + NaOH + O3 =,
BayXeOg + 2H,S0(Ge3s.) =..

4.3.Vcronb3ysi TEOPHUIO JIOKAJIM30BAHHBIX AP, OIHUIIUTE CTPOCHHUE
XeOF4 mn XeO3. Kak B3aMMOJEHCTBYIOT OTH COEIMHEHHA C

IesI0uaMu Py HU3KUX TeMmrepaTypax”?

4.4, Onummre cTpoeHHe KiIaTpaToB 01aropoaHsix ra3oB. Kakosa npupona
CBA3M B 3TUX coennHeHusx? Kak u nmoueMy MeHsAeTcs yCTOMYMBOCTD
COEIMHEHM B psALy:

AI’-6H20 — Kr-6H20 — Xe-6H20 ?

https://vk.com/doc
520881978 567786237?ha
sh=6gxB7dFkbUxXte7JZ0O
JKp3ASf7xAZ297A5zHX
VBLIz8&dI=HOgNfxpqU
UVHCEQjZXOq2tNXEqYb
cCdCfIHSpKwzi6k

c. 326-336
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https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k

[Tpumeps! 3a1aHuii K 1a00pATOPHBIM 3aHATUSAM
(ms1 popmupoBanus komnerenumii OIK-1, OIK-2, OIIK-3, OIIK-5, OITK-6)

Kommeren 3agaHust JUIA JUATHOCTHKH C(POPMHPOBAHHOCTH CchpUIKn

1007051 KOMIIeTeHIU

OIIK-1, 1 cemectp Kabamos C.B., Heemosa O.B.
OIIK-2, JlaGoparopHplii  TIPaKTUKYM IO
OIIK-3, JIABOPATOPHASI PABOTA Ne 1 Heopp pec;coﬁ P Obas
OIIK-5, y o

OLK-6 MNOJYYEHHE OKCUJIOB, KHCJIOT, OCHOBAHMI 1 | XuMwi.  Bramikaskas: 00O

LEJb

COJIEN

PABOTBI: 3xcriepMeHTaIbHO U3YYUTh PEaKLUU MOTyUeHUs
OKCHJIOB, OCHOBAaHHH, KHCJIOT 1 COJICH.

JIABOPATOPHOE OBOPYJIOBAHUE U ITIOCYJA:

CoNOORWNDE

Amnnapat Kumnma.
JlaGopaTtopras neHTpHUPYyTa.
TurenpHbIC MBI
dapdoposas vanika.
dapdopoBas cTynka ¢ NECTHKOM.
Turens.
Muxkponarens.
Mertanninueckas JIOKKa.
IToxpoBHbIE cTEKIA.

. IITatuB c mpobupkamu.

. @unbTpoBanbHAA OyMmara.

. IIunuer.

. Crakansl (500 u 100 mur).

CTeKIISTHHBIC MATOYKH.

. IIpoMbIBanKa ¢ AUCTUINIMPOBAHHOU BOJIOM.

PEAKTHUBBI:

©CoOoNoOR~LNE

Cepa.

docdop (kpacHbIi).

Harpuii.

Maruwuii (JIeHTa WU CTPYKKa).
Menp (TUTacTHHA WITH IPOBOJIOKA).
Kenezo (OMMIKK WU CTPYKKA).
LuHK (TpaHYyTHPOBAaHHEIN).
Oxcug Mar"us.

OKcHua KajabIus.

Oxcup 6apust.

Oxcun memu (11).

Oxcup IMHKA.

Oxcupn cuniia (11).

Oxcun pocdopa (V).

Oxcun kpemuus (1V).

. Mem.
. Okcun aJTroMHAHHUA.

KapOoHnat kanbius.

. Auerar HaTpus.
. T'mppoxcokap6onat meau (11).

. Cynsdun xenesa (I1).

. Cumuxkat "Hatpus (0,5 M)

. Consnas kucnora (2 M).

. Cepnas xucnora (2 M).

. AzotHas kucnota (2 M).

. ®ocpopras kucnora (2 M).

. I'mapoxcun Hatpus (2 M u 40 %-Herif).
. 'mnpoxcun kanpnus (HACHIIL.).

HIIKII «MABP», 2014.
URL: https://biblioclub.ru/inde
x.php?page=book&id=437460
. — bubmuorp. B k. — ISBN

978-5-4475-7703-2. — DOI
10.23681/437460. — Tekcr:
3JIEKTPOHHBIN.
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29. Cynbdar menu (1) (0,5 M).

30. Kap6onar natpus (0,5 M).

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

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

33. Hurpar wim anerar csunma (I1) (0,5 M).
34. Xnopun mnu cynbdar nuaka (0,5 M).
35. Cymnsoar vukens (11) (0,5 M).

36. Cynbodat xobansta (11) (0,5 M).

37. Cynbodat amomunus (0,5 M).

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

NHAUKATOPBI:
1. JlakmycoBas Oymara.
2. YHuBepcaibHas MHIWKATOpHas Oymara.
3. Heiirpansabple pacTBOPHI JakMyca, peHoIPTaICHHa,
METHJIOBOT'O OPaHXEBOTO.

OIIbIT 1. MOJYYEHHUE OKCHUJI0OB

1. Oxucienne NpoCTHIX BelIECTB KUCJIOPOI0OM

A. ToHKYI0 MEIHYIO IUIACTHHKY 3aKaTh THICJIbHBIMH LIMIIAMH (WA
MUHIETOM) M BHECTH B IJIaMsi Topeliki. Harpets 10 noyepHeHusI.

b. 3axeub Kycoyek MarHUeBOIl JIGHTHI, JEpKa €€ TUTEIbHBIMU
munuamu.  OOpa3oBaBuImiics Oenblii  MOPOIIOK COXPAaHHUTh IS
CJIEYIOIIETO OIIBITA.

2. Oknc/IeHne CJI0KHBIX BellecTB KUCJI0POA0M

A. 3axedyp KycodeK MONMATHIICHA, JAepKa €r0 THIeIbHBIMHU IIHITIaMH.
[ToBTOPUTH OMBIT C KycOYKOM mojumpomnwieHa. [Ipn cocraBieHHn
ypaBHEHH peaKIy y4ecTb 00pa3oBaHKEe KOMOTH B IPOIECcCe TOPEHHS.

3. Pazio:keHne CJIOJKHBIX BEIIECTB

A. Tlomyunts B mpobupke romyOoit ocagok ruapokcupa Mmemu (I1)
Cu(OH), B3ammogeiictBuem 1 — 2 mu pactBopa CuSOs ¢ 0,5 — 1 M
pactBopoM 1menoud. OCTOPOKHO HAarpeTb OCallok BMecCTe C
pactBopoM. [IpHONM3HUTENBHO NMPU Kakoil Temreparype HadyHHAaeTcs
pasinoxeHue ocaaka?

B. [lomectute B TpOOMPKY HEMHOTO THIPOKCOKapOOHaTa MeInu
(IT) (CuOH)2COs3, 3akpeITh TPOOHPKY TPOOKOH C Tra300TBOAHOU
TPYOKO#, KOTOPYIO HY>KHO OITYCTHTH B MPOOMPKY C U3BECTKOBOW BOJOIL.
Harperp mnpoOHpKy ¢ COJBIO B IUIAMEHH Tropeikd. OTMeTUTh |
OOBSICHUT, M3MEHEHHE LBETa COJM M M3MEHEHHs B IPOOUpKE C
HU3BECTKOBOH BOJIOM.

OIIBIT 2. TOJTYYEHUE OCHOBAHUI

1. B3aumoneiicTBHe MIEJOYHBIX H IIEJOYHO3EMeEJbHBIX
METAaJJIOB ¢ BOJOM

[MuaIIETOM B34TH N3 OAHKH KyCcOUYeK HaTpus (pa3MepoMm He
OoJjiee CHMYEYHOM TOJIOBKH), NPOTEPETh €ro (GHIbTPOBAIBHOU
Oymarod uIss yJaJleHHsl KEepocMHa M OpoCHTh B OOJBIIYIO
tdapdopoByro wamky c Bomoi. [lociae OKOHUAaHHSI peakUHH
006aBUTH B YalIKy HECKOJIBKO Kamnenb peHondranenna. [Touemy
KyCOYeK HaTpHs BO BpeMs pEakIuu TIepeMenaercss II0
ITOBEPXHOCTH BOJBI?

2. B3aumonaeiictBue OKCH/I0B HIECJTOYHBIX Hu
1IeJI0OYHO3eMeJIbHBIX METAJJIOB € BOAOM
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B dapdopoByro uamky mnomMecTuTh | MHKpOIIIIATENb
OKCHAAa KanbOus W npuiauth 1-2 i Boxel. Pa3memars
coIep XKUMOe CTEKISTHHOW Naloukod M A00aBUTh 2—3 Karuiu
tdenondramenna. I[IOBTOPUTH OMBIT C paHee IOIYYCHHBIM
okcugoM Mmaraus. [logemy MeHsieTcst okpacka ¢peHondramenHa?

3. B3saumopeiicTBHe PACTBOPUMBIX COJIeili CO IIeJI0YaMu

A. B mpobupky c HeckoinbkuMu KarisiMu pactBopa Na,COs
J00aBISITH TIO KaruisiM pacTBop ruapokcuaa kansuus Ca(OH)»
10 obpaszoBaHus ocaaka. Uto mpeacTasisieT coO0i pacTBOp Hal
ocagkoM?

B. B mpo6Gupky ¢ pacteopom cyibdara memu (I1) CuSO4 moba-
BUTh H30BITOK pacTBOopa THApokcuia Hatpus. Ilponenats
aHAJIOTHYHBIE ONBITHI C pacTBopamu coseit xeneza (I) u
mapranna (I1). Kakve u3McHEHHS HaIO BHECTH B YPaBHCHHS
peakuuii, eciv THAPOKCUT HATPHUsS OyIeT B HerocTaTke?

OIIBIT 3. TMOJYYEHHUE KHUCJIOT
1. B3auMojeiicTBre MPOCTHIX BELECTB € BOIOPOAOM

(Ts2a!) B3ate y nabopaHTta npoOUpKY, HAIOJHEHHYIO XJIOPOM
U TpoOUpPKY HAaNOJHEHHYI BoxopoaoM. Jlepka mnpoOUpKy ¢
BOJIOPOJIOM OTBEPCTHEM BHHU3, IPUIIOKHUTH €€ K OTBEPCTHIO MPOOUPKH
C XJIOPOM M CMEIIATh COJCPXKAI[HEeCS B HUX Ta3bl, HECKOJIBKO pa3
nepeBepHyB  MPOOHPKU. Pa3bequHUB  TPOOHMPKH, BHECTH HUX
OTBEPCTHEM B IUIAMsl ra30BOil ropenku. ToTdac ke MOCie peakiuu
HAIIUTh B OJIHY M3 MPOOUPOK HEMHOTO BOJbI, B30ONTATh M HUCIBITATH
00pa3oBaBIIMICS PACTBOp JakMycoM. [loueMy MeHsIeTCs IBET
nakmyca?

2. BzanmojaeiicTBHE KHCJIOTHBIX OKCHIOB ¢ BOJ 0

(Tsea!) B crakan ¢ HEOOJNBIIMM O0OBEMOM BOJIBI BHECTH Ha
KeJIe3HOH Jokke ropauryto cepy. CTakaH HEIUIOTHO NPHUKPHITH
CTEeKISIHHOW TutacTMHKOM. Korma cepa croput, pacTBopuTh 00pa-
3oBaBmmiics raz SOz B Boje BCTpSAXMBaHMEM CcTakaHa. PacTtBop
UCTIBITaTh HMHAWKATOPOM (METHJIOBBIM OpAHKeBbIM). MOXXHO T B
Ka4yecTBe MHIUKATOPA UCIIOIb30BaTh (eHondranent?

3. BzaumopeiicTBHe KHCJIOT € COJSIMH

A. Tlonoxuth B IpOoOMPKY HEMHOTO KPHUCTAJUIOB aneTaTta HaTpHs
CH3COONa u mpubaBuTh HECKONBKO Karenb pazdabieHHOH HySOs.
OnpenenuTs 0 3anaxy, Kakoe BeIecTBO 00pa3oBaioch.

B. (Taza!) Tlonoxute B MpOOMPKY HEMHOTO KPUCTAJUIOB XJIOpHIA
HaTpusl ¥ IPUOABUTH HECKOJIBKO Karieslb KOHIEHTpUpoBaHHON HSO4.

B. Ha xycouek mena KamHyThb YKCYCHOH kucioroil. B xaxmoint u3
NPOBEJECHHBIX ~ pEaKkuuMil  yKa3aThb  BBIIOJIHEHHWE  yCJIOBHH
HEOOpaTUMOCTH PEaKLUi HOHHOTO OOMEHa.

OIIBIT 4. TIOJIYUYEHUE COJIEN
1. BzanMopeiicTBie METAJLIOB ¢ HEMETALIAMH

(Tsaea!) Hacelmath B Cyxyl  NpoOHpPKY  THIATEIHHO
IepeMelIanHyl0 cMech 4 Mac. 9. cepbl ¢ 7 Mac. 4. JKEJEe3HBIX
ONMJIOK. YKpEenuB HNPOOHMPKY CO CMECHIO BEPTHUKAJIBHO B IITaTUBE,
HarpeThb JHO NMPOOMPKH 10 MOSBIEHUsI KpacHOro Hakana. Habmronats
JaIbHEHIINM pa3orpeB Bceil Macchl, BEI3BAHHBINA dK30T€PMUUECKON
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peakuueii oopasoBanus cynbpuna xeinesa (IT) FeS.
2. BzanmojeiicTBHe MeTAJIOB ¢ KHCJIOTAMM

I'panyny nwHKa OIyCTUTH B MPOOHPKY C pa3OaBICHHOI
CONMSHOM KucmoToi. [l yCKOpeHms Hadana peakuud MpoOupKy
HarpeTh B IUTAMEHH ropenku. [loueMy BHawane peakuusi WAET OYECHb
MeJIeHHO?

3. B3aHMOHeﬁCTBHe KHMUCJIOTHBIX U OCHOBHBIX OKCH/10B

B dapdopoBoii CcTymke TIIATEIBHO MEPETEPETh OKCHI
ceunua(ll) PbO u oxcun kpemuus (1V) SiO,. TlomectuTh cMech B
TUreNlb MK TYTOIUIABKYIO0 MpOoGHPKy. Harpers Ha CHIBHOM OTHE
ra30BOM TOPEJIKH JI0 ToydYeHus cuiaukara cBunna PbSiOs.

4. B3aumojaeiicTBHe OCHOBHBIX OKCHIOB C KHCJI0TAMHU

I[TomectuTp B mpoOMPKY HEMHOTO IOPOIIKAa OKCHAA
menu (I1). JoGaBUTh HECKOJILKO Kamnelb pa30aBI€HHOW COJIsI-
HOU WK CEpHOU KUCIOTHI. OCTOPOKHO HATPETh MPOOHUPKY.

5. B3aumopeiicTBHEe KMCJIOTHBIX OKCHI0B C OCHOBAHUSIMH

IIponyctuts nuokcun yriepoga CO; u3 annapara Kunna B
pactBop ruapokcuaa kanbius Ca(OH)2 mo mosiBiaeHus, a 3aTeM
HCUYE3HOBEHHUs ocaika. Ilouemy mpu HarpeBaHWH IOJIYYEHHOTO
pacTBOpa 0CagoOK BHOBB MOSIBIIIECTCS?

6. BzanmopgeiicTBHe HEMETANIOB €O IIEJT0YaAMH

Oxouio 0,1 T mopoiika cepbl MoMecTuTh B $aphopoByto
Yyauiky, n100aBuTh 3-4 MiI pa30aBIICHHOrO pacTBOpa WIEIOYH M
NPOKUISITUTE. [loilydeHHBIH pacTBOp OXJaguTh H J100aBUTH
pactBop arerata cBuHIA. K KakoMy THUIy peakuuid OTHOCHTCS
B3aUMOJICHCTBUE CEPHI CO MIETOYbIO?

7. B3amMmopeiicTBHe KHCJOT C OCHOBaHHSIMH  (peakuus
HelTpaju3aumumn)

A. Hamute B cTakaH HEMHOTO pacTBOpa MIEIOYH, MPHUOABHB K
pactBopy 2-3 kamtu (enondramenna. J[o0aBasTh Mo Karisam
pacTBOpP KUCIOTHI (ITOMEIINBast CTEKISTHHON MaJIOYKON) A0 UcUe3-
HOBEHHUSI OKpacku wHHaukatopa. Kak Oyaer MeHATbCS ILBET
pacTtBopa, eciiu BMecTO (peHoipTaienHa UCII0Ab30BaTh JJAKMYC?
Bb. B mnpoOupke misi 1eHTpUYTUpPOBaHUS MMOJIYyYUTh OCAIOK
ruapokcuna wMeau (II). Ocagox orneHTpUPyrupoBath ¢
moMombpio TeHTpudyru. JexanTupoBath pacTBop. [JoOaBuTh
pacTBop 000 KUCIOTHI O PACTBOPEHUS OCaIKa.

8. BzanmopeiicTBre KHCJIOT C COTAMHA

A. B dapdpopoByro Hamky mNOMECTUTh HEMHOTO IOPOIIKa
mumeBod coapl NaHCO3, mpwinTh YKCYCHYIO KHCIOTYy. [7e
HaXOJUT MIPUMEHEHHE dTa peaKius?

Bb. K pactBopy cunukarta HaTpus A00aBUTH PAacCTBOP COJISTHOU
KHCIJIOTHI.

9. BzaumopeiicTBue meio4ueii C COJIAMHA

A. K pactBopy xynopujaa aqOMHUHHsSL 100aBUTH pa30aBJICHHBIH
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pacTBOp ILIEI0YM 10 BhIMaZeHus ocanka. [locie atoro nod6aBuTh
KOHIIEHTPUPOBAHHBIM PACTBOP IIEJIOYH IO PACTBOPEHUS OCaJIKa.
Kakue cBolicTBa ruapoKcHia aJlOMUHUS MPOSBISIOTCA B 3TOH
peakun?

B. (Taza) K pactBOpy Xiopuaa aMMOHHUSA TO00aBUTH HEMHOTO
pactBopa mienoun. OO6paTUTh BHUMaHHE Ha MOSBICHUE PE3KOTO
3amaxa.

10. BzauMopeiicTrBHe COJIeH C COJTAMHU

A. K pacrBopy xiopuma Oapusi NPHJIHTH PacTBOp cyibdara
HaTpHsl.

Bb. K pactBopy cynsdara menu (II) mpunurs pactBop monuna
kanua. Ilpm cocTaBleHWH ypaBHEHHS pPEaKIUHU Y4YeCTh
MIPOTEKAaHNE OKHCIUTEIBHO-BOCCTAHOBUTEIHLHOTO IIpOIIECcca.

B. K pacrBopy xiopuaa aJIlOMHHHUSA OPWIUTH pPacTBOP
kapOonara HaTpus. Ilouemy B Tabmmie pacTBOPUMOCTHU
KapOOHAT aIIFIOMUHUS OTMEYEH MPOoYepKoM?

11. BzauMoaeicTBHE COJIeH C MeTaJLIaMH

B oxny npobupky ¢ pactBopom cynbdara meau (1) monoxuts
IIpeIBapUTEIbHO MIPOTPABICHHYIO JKEJIEe3HYIO IJIACTUHKY, a B IPYTYIO
MpoOHPKY C pPACTBOPOM aleTaTa CBHUHIIA — JBE TpaHydbl IMHKA.
[Ipobupku octaBuTh cTOsATH B TeueHue 10-15 mun. [Toyemy pactBop
MEIHOTO KyIopoca Helb3sl HaJIMBaTh B OIIMHKOBaHHBIE Beapa?

3aoanue ons noocomosku Kk 1abopamopuol pabome

1. Kunaccudukamus OKCHAOB, KHCIOT, OCHOBAaHUH U coJel
(TMCBMEHHO).
2. Jlnst KaxJa0ro OmbITa HamicaTh Ha3BaHUE, MOJIEKYJISIPHOE U
COKpAIlleHHOE HOHHOE YPaBHEHUS PEaKIii U OCTaBUTh MECTO
JUTS 3aTMCH HaOmoaeHui. JlaTh OTBET Ha MOCTaBJICHHBIN
BOTIPOC.
3. Kakue U3 nepeyMCICHHBIX BEIIECTB pEarupywr C
rugpokcugom  kamusi:  Mg(OH),, A1(OH)s, ZnO, Ba(OH),,
Fe(OH)s? Hanncath ypaBHEHHUS] COOTBETCTBYIOIINX PEAKIIU.
4, Kakme wu3 YyKa3aHHBIX COCAWHEHWH OyAyT IOmapHO
B3anMoeiictBoBath: P20s, NaOH, ZnO, AgNOs; Na,COs KC1,
Cr(OH)s, H2S0,? CoctaBuTh ypaBHEHUS PEAKIIHIA.
5. CocraBuTh ypaBHEHHS peakOWil IONYYCHUS  BCEMHU
BO3MOXXKHBIMH ~ CHOCO0aMH  CIICAYIOUIMX  coyiel:  cynbdar
menu(ll), HuTpaT HaTpUA, KapOOHAT KaJIbIHS.
6. U3mensst cootHomenus pearupyromux Bemects Ca(OH), wu
H3PO; HamucaTe ypaBHEHHS peaknUid TMOJNYYEHHUS KHUCIBIX,
OCHOBHOM M cpenHelt coneil. OcyImecTBUTh IPeBpameHUs MEXKIY
STUMU COJIAIMH: a) KUCHasl CONb ¢ CpenHss CcOojb, 0) OCHOBHAas
COIb ® CpeqHssA COJb, B) KUCINAs COIb $ KUCHAs COIb.
7. CocTaBUTh YpaBHEHUS PEAKIIHA, C TOMOIIBIO KOTOPBIX MOKHO
OCYHIECTBUTH CIEAYIOIINE IPEBPALCHUS:
a) FE(OH)3—>F8203—>F8—>F8C|3—>F€(N03)3;
6) P—>P205—>H3PO4—>C33(PO4)2—>C&3(PO4)2—>C8(H2PO4)2;
B) Cu(OH)2—CuO—Cu—CuS0O4—Cu(NO3)>.
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3apanus 1 py0esKHBIX KOHTPOJIbLHBIX padoT (1eMoBepcusn), 1 cemectp
(nJ1s mpoBepku popmupoBanus komnereHuuin YK-1, YK-2, YK-6, YK-8, OIIK-1, OIIK-2, OIIK-3,
OIIK-5, OIIK-6)

TecTtupoBanue — akTuBHas (Gopma MPOBEPKH IOJYYECHUS CTYJECHTOM 3HAHWM, MPOBOAUTCA B
ANEKTPOHHOU (hopMe, Ha €IUHOW WHTEpHET-TUIaTGopMe B CHCTEME IEHTPAITM30BAHHOTO TECTUPOBAHHUS
cory

Tecer 1
O6urast cymma Gawios pasHa 15. Bpemst — 40 mun
[Ipumeps! BorpocoB
VYKakuTe peaknnu, KOTOPBIE MOTYT OBITh IPAKTHIECKH OCYIECTBUMBI
Comb coctaBa Fe(OH).NO; umeeT Ha3BaHue
PacTBOp KaKoii coJi UMEIOT KUCIYIO peakiuto cpeasl (pH<7)?
Cymma ko3¢ durmentos B ypaBHeHHH peakinuu KoSO3z + KMnOs + KOH — KSO4 + KoMnO4 + H2O pasHa
[Tpu HOpMaJIBHBIX YCIOBUSIX 1 T BOZOpOJa 3aHUMAET 00beM
B 15 ma Boxsl pactBopuiu 5 r conu. [loyunnu pacTBop ¢ MaccoBoil oyiei
VYKaxuTe CyMMY KBaHTOBBIX yrcen (N + |) mis 4d-snexrpona
CkombKO BaJICHTHBIX OopOuTaseil B aroMe gropa
VYkaxwure, B KaAKOM HallPaBICHUH CMECTUTCS paBHOBecHe NpH moHmKeHUH Temreparypsl CaCOjsq) <> CaOgy + COz), AH >0
[Ipu KOMHATHOI TeMIiepaType ¢ HauOOJIbIICH CKOPOCTHIO IIPOTEKACT PEAKIIHS MEKTY

Paccunraiite cranmapTHyro sHepruro [m66ca (xIx) peakuuu Fe,O3+ Hy — Fe + H,O mpu 298 K; AH®, k/I>x/Mos: Fe;0s
-824, Hy0-242; S°, x/(mone-K): Fe,0387, H, 131, Fe 27, H,0 189.

PaccTaBpTe K03()(OUITHEHTH! B CXeMaxX peakIiii U paCCUUTalTe KOHCTAHTY PABHOBECHS peakuuu Sy + Hawy <> HaS(ry, ecnm
PaBHOBECHBIE KOHILIEHTPALMH Ia3000pa3HbIX BeliecTB paBHbI 0,01 Moub/n

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

[Ipumepsl 3ananuit

B monekyne HzPOs uncio curma-cBsizeit paBHO

B monexyne N2 kpaTHOCTB CBSI3M paBHA

Sp-ruOpuan3anys HaOIOJaeTCsl B COSTUHEHUSX, HIMEIOIINX CTPOCHHUE

Onna nBoiiaas C=0 CBS3b UMEETCS B MOJIEKYJIaxX

sp*d®-rubpumsanus HabIIOAETCS B COEMHEHUAX, HMEIOLIUX CTPOEHHE

Cpenu cnenyromux COeIMHEHNH JUaMarHUTHBIMU SBIISIOTCS

B xomminexcaom coequnennn [ZN(NHs)s(H20)](OH), 3apsa BayTpenneit cdepbl 1 KOMITIEKCOOOpa30BaTENs PABHEI
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Jlurann, 0Opa3yronuii caMble IPOYHBIE KOMILICKCHBIE COCIMHCHHSI

KBanpaTHbIE KOMITJICKCHI 00Pa3yrOT KaTHOHBI

Monspras kouuerTpamus 10 %-Horo pactBopa cepHoit kucnotsl (p=1,1 r/mir) paBHa, MOIB/1T

[Ipu mobasnernu 50 mit 0,5 M pactBopa HCI x 250 M 0,2 M pactBopa NaOH nomywaercst pactsop ¢ pH
[Monb3ysck Tabnuueii [1P, ykaxute, B KaKOM ClIydae BhINAAeT 0cafok npu cmemuBanuy 10° M pacTBopoB
PacTBopbI Kakux coJeil IMEIOT KACITYIO peaknuro cpensl (pH<7)?

Ykazarb BElIECTBO, KOTOPOE SIBIISICTCS CUIBHBIM OKHCIUTEIICM:

ITpu xoMHATHO TeMnepaType HanboJiee CUIIbHAS KOPPO3HUsl HaOII01aeTCs B

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

Ox3amenanuonnbie omnernl (YK-1, YK-2, YK-6, YK-8, OIIK-1, OIIK-2, OIIK-3, OIIK-5, OITK-6)

OK3aMeH 110 HEOPraHMYECKOM XUMHHU B 1 U 2 ceMecTpax MPOBOAUTCS B YCTHOU (hopMe.
CTpyKTypa 3K3aMeHalOHHOTO OmiieTa B 1 cemecTpe:

1. Teopernueckuii Borpoc 1o obmer xumuu (10 6amios).

2. Teoperuueckuii Borpoc 1o obmiei xumun (10 6amos).

3. [IpakTHuecKkoe 3a/laHue: yIpaXHeHNe, pacueTHas 3aaa4a (10 6amios).

CrpykTypa 3K3aMeHaIlIOHHOTO OMIIeTa B 2 ceMecTpe:

1. TeopeTrueckuii Bompoc mo XuMuu neMeHToB (10 6aios).

2. TeopeTnueckuii BOMPOC MO XUMHUH 31eMeHTOB (10 Oanos).

3. [IpakTraeckoe 3amaHue: yIpaxHeHne, pacuetHas 3aaaqa (10 6amios).

[Ipumepsr 6uneToB

BMWJIET Ne 1

1. IlonsaTHE TepMOAMHAMHUUYECKON cUCTeMbl. OTKpBITasi, 3aKpbITas M M30JUPOBaHHAsl CUCTEMBbl. PaBHOBecHas M
HEPaBHOBECHAS CUCTEMBI.

2. Hcropust pa3BUTHS MPEICTABICHUI O CTPOEHHM aToMa: IUlaHeTapHas monenb Pesepdopna, mocrynatsr bopa.
[Ipenmocbulkn co31aHUs KBAaHTOBOW TeopHuH: ypaBHEHH [lnanka u DiHIITENHA, BOMTHOBOE ypaBHeHue Jle bpois
Y TIPUHIIMT HeolpeieNieHHOCTH [ eiizenOepra.

3. I'mnponu3 coneil. Kakue u3 cienyromux coseil moasepraioTcsa ruaponusy:? HanmucaTs HOHHBIE O MOJIEKYIISIpHBIE
YpaBHEHHS.

BUJIET Ne 2

1. AtoMHOe aapo. Macca M 3apsa NPOTOHA W HEUTpoHa. SlnepHble Cwibl, WX mHpupona. IIpumepsl snepHbIX
peakmmit: - pacman, B- pacmaz, B*-paciaj, AeeHne TKeBIX Saep.

2. lucconmanys KMCIOT, OCHOBAHUH U COJIEW B BOJHBIX pacTBopax. IIoHATHE KUCIOTHI M OCHOBAHUS.

3. OKHCIHUTENBHO-BOCCTAHOBUTENBHBIE CUCTEMBL. [300paskeHHE OKHCIHUTEIbHO-BOCCTAHOBUTENBLHBIX CHCTEM
METOJIOM TosTypeakiuii. COCTaBUTh ypaBHEHUE CIEAYIOIIEH peakiuu: —>
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BUJIET Ne 3

1. 'maponus coneit. KoncranTa rumponusa u creneHb ruapoinsza. GakTopel, BAUSIONINE HA KOHCTAHTY M CTCIICHb
TUIIPOJIN3a. Y CIIOBHS TIOJABIICHHS THPOITU3A.

2. 3akon ['ecca. Kpyromoii mpomecc bopra-l'abepa u sSHTambmuiiHas AWarpaMMa XHUMHYECKHX TIPOIECCOB.
Onpenenenue TeIoBOTO 3P (eKTa XUMHUUECKON PEaKI|K 10 CTaHAAPTHBIM SHTANBIHUIM 00pa30BaHHS BEUICCTB U
CTaHJIaPTHBIM SHTAJIBITUSM CTOPAHUS BEIIECTB.

3. Teopusi OTTaNKWBaHHS JIOKAIM30BAHHBIX 3JEKTPOHHBIX map. OnpenenuTh NPOCTPAHCTBEHHYIO CTPYKTYPY
CIICAYIOIINX YaCTHIIL: *.

BWJIET Ne¢ 4

1. dwusmyeckue CBOWCTBA OJATOPOJHBIX Ta30B. XapaKTep MEKMOJCKYJISIPHOTO B3auMMOCHCTBUA. V3MeHEeHUe
TeMIIepaTyp KUIEeHUS U 1iaBieHns B psaaxy He-Rn. XuMudeckue coequHEHNs KPUTITOHA W KCEHOHA, TIPUHITUTIBI UX
nmomydeHus. 'mapomus ¢ropumos. Kucmopomconmepkamme coennHeHHs KceHOHA. KiaTpaTHple COeTMHEHHS
O11aropoJHBIX Ta30B.
2. O6mias xapakrepuctrka f-simemenrtos. Ionoxenne B mepuoanyeckoii cucreme. CTpoeHne aroMoB. M3MeHeHne
aATOMHBIX PaJWyCOB M HOHHM3AI[MOHHBIX MOTEHIMANoB B psmax 4f- u Sf-smementoB. BaneHTHOCTH M cTeneHH
OKHCIJICHUSI aTOMOB. M3MEHEHHE YCTOMYMBOCTHM COEJUWHEHM B BBICHIEH CTENEHH OKHUCJIEHUS aTOMOB B psaax
JIAHTAHOHUJIOB U aKTUHOUAOB. BHYTpEeHHSISI IEPUOJUIHOCTH CBOICTB 2JIEMEHTOB.
3. HUcnons3yst METO NOJypeaKuil, COCTABUTh YPAaBHCHHUE PEAKLIUU:

Kl + KMnO4 + H>SO4 —

BWJIET Ne 5

1. IlonmoxxeHue p-37eMEHTOB B Mepuoaudeckoi cucreme. CTpoeHHe aTOMOB. M3MeHeHne aTOMHBIX pajnyCoOB U
HMOHU3ALMOHHBIX MOTEHIMAJIOB IO NEepHoJaM W TIpynmnaM. BaleHTHOCTb M CTENEHH OKHUCIEHHS aTOMOB p-
31eMEeHTOB. M3MeHEHHE YCTOMYMBOCTH COEIMHEHHWHA B BBICHICH CTENEHHM OKHUCICHHA IO IpynmnaMm. XapakTep
XAMUYECKUX cBs3eld B coeauHeHMsx. CKIOHHOCTh K 00pa3oBaHHMI0 KATHOHHBIX W AHHOHHBIX (opM,
KOMILIEKCO00Pa30BaHHUIO.

2. Oxcuppl u ruapoxcunsl uHKa (1) n xagmus (11). Oxcunst pryta (1, 11). Ipuanumne: momryderus. CTpyKTypHbIE
ocobennoctu. KucinotHo-ocHOBHBIE cBOiicTBa. OTHOLIEHHE K BOJIE, KUCJIOTaM M 11ej1o4aM. [IpuMeHeHne OKCHIoB.
3. Hammcate MOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUS MOCTaIUHHOTO THIPOIN3a HUTpaTa [IMHKA.

BUJIET Ne 6

1. Bogopoa. ®usndeckne 1 XUMUYECKHE CBOCTBA BOAOPOAa. Bomopon kKak BOCCTAHOBUTEND B MOJIEKYJIIPHON
(dbopMe 1 B aTOMapHOM COCTOSTHHH. B3anmoelicTBre BOJOPOAa C METAJUIAMU M HeMeTalutaMu. [ Mapuibl: HOHHBIE,
KOBJICHTHBIE. TIOJIMMEPHBIE U HecTexnoMeTpuieckue. @opMbl HAX0XkKAEHUS BOIopo/a B mpupoae. CrocoObl
MoJIy4eHus: ceoboaHoro Bogopoza. Ilpumenenue.

2. Qusnyeckue CBOMCTBA IMHKA, KagMHUsI W PTYTH (Temreparypa IUIaBI€HUS, TBEPAOCTb, IUIOTHOCTb H
MEXaHWYeCKasl IPOYHOCTh). XMMHUYECKasi aKTUBHOCTD IIPH OOBIYHON M MOBBIIIEHHON TeMIeparypax. OTHOLIEHHE K
MeTajulaM, HeMeTajulaM, BOJle, KHUCJIOTaM M ImiesioyaM. AManbrambl. Mepbl NMpeJoCTOPOKHOCTH IpH padote c
PTYTEIO.

3. Vcnionb3ys METO/] BaJICHTHBIX CBSI3€i, OMHUIINTE CTPOSHUE MOJIEKYJIbI okcua a3oTa (IV).
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Kpurtepun ¢popmMupoBaHusi OeHKH O0TBETa CTYJICHTA HA JK3aMeHe

Xapakmepucmuka omeema

oannwl

JlaH TIONHBIN, Pa3BEpPHYTHI OTBET Ha IOCTABICHHBIH BOIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUM 00 OOBEKTe, NPOSBIAIOMANCT B
CBOOOZHOM ONIEPHPOBAHHUH TOHATUSIMH, YMEHUN BBIICIUTH CYIIECTBEHHBIC U
HECYIICCTBCHHBIC €I'0 MPU3HAKU, TPUIMHHO-CIICACTBCHHBIC CBA3H. 3uanue 00
00BEKTe JEMOHCTpPHpYETCs Ha (OHE MOHMMAHMS €ro B CHCTEME JaHHOH
HayKd U MEXIUCUUIUIMHAPHBIX CcBsized. OTBET opMynupyeTcs: B TEPMHHAX
HAyKH, W3JIOKEH JINTEPaTypHBIM  SI3BIKOM, JIOTWYEH, JOKa3aTeseH,
JIEMOHCTPUPYET aBTOPCKYIO MO3UIMIO CTY/ICHTA.

26-30

JlaH DOJIHBIN, HO HEAOCTATOYHO IOCJIEOBATEIbHBIA OTBET HA ITOCTABJICHHBIN
BOIIPOC, HO IIPU 3TOM IIOKA3aHO YMEHHME BBIJCIUTH CYIIECTBCHHBIE H
HECYLICCTBCHHBIC IPU3HAKM M IPUYMHHO-CIECACTBEHHbIE CBs3H. OTBeET
JOTHMYEH M HU3JI0XKEeH B TEepPMHUHAX Hayku. MoryT ObITh AomymieHsl 1-2
OIMOKM B  OINpPEICIEHUH OCHOBHBIX IOHATHH, KOTOpbIE CTYAEHT
3aTPYAHSAETCS UCIIPABUTH CAMOCTOSITENIBHO.

21-25

Jlan HeAOCTaTOYHO MOJIHBIA U HEAOCTATOYHO Pa3BepHYThIA OTBET. Jloruka u
[OCJIEI0BATENbHOCTD U3JI0KEHHSI UMEIOT HapylleHus. JJomymiensl ommuoku B
PAcKpBITUU TMOHATUH, ynoTpebieHuu TepMUHOB. CTYIEHT HE CHOCOOEH
CaMOCTOSITENIbHO BBIIEIUTh CYIIECTBEHHbIE U HECYLIECTBEHHbIC NIPU3HAKU U
NPUYMHHO-CIEACTBEHHbIE CBSI3U. CTyIEHT MOXKET KOHKPETH3UPOBaTh
0000IIeHHBIC 3HAHUS, [IOKa3aB Ha NPUMEpPaX HMX OCHOBHBIC ITOJOKECHUS
TOJILKO C TOMOIIBI0 TpenojaBatens. PeueBoe odopmienue TpedyeT
MONPABOK, KOPPEKIIUU.

16-20

I[aH HEMOJTHBIN OTBET, JIOTHKAa M IIOCICA0OBATCIIBHOCTh H3JIOKCHHSA HMCHOT
CyIllECTBEHHbIC HapylieHus. JlonyiieHsl rpyoble OMMUOKU MPU ONpPEaeICHUN
CYITHOCTH pACKpbIBAEMBbIX TIOHSATUH, TEOPH, SBJICHUN, BCJIEICTBUE
HCIMMOHMMAaHHA CTYACHTOM HUX CYHICCTBCHHBIX MU HCCYIICCTBCHHBLIX IIPHU3HAKOB
U cBsizeil. B oTBeTe OTCYTCTBYIOT BBIBOJBI. Y MEHUE PACKPBITH KOHKPETHBIE
MposiBJICHUS OOOOIICHHBIX 3HAHMM HE TMOKa3aHo. PedeBoe odopmiieHue
TpeOyeT MOnpaBoOK, KOPPEKIIHH.

11-15

JlaH HemoJHbBI OTBET, MPECTABIAIOIINUNA COOON Pa3pO3HEHHBbIE 3HAHUS I10
TeMe BOMNpOcCa C CYIIECTBEHHBIMM OLIMOKaMU B  ONPECIICHUSX.
[TpucytcTBYIOT (hparMeHTapHOCTh, HEJIOTMYHOCTh M3M0KeHUs. CTYAEHT He
OCO3HAET CBSI3b JAHHOTO MOHATHUS, TEOPUH, SIBJICHUS C APYTUMHU OOBEKTaMU
JUCHUIUINHBEL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3alUs M JOKAa3aTEIbHOCTD
u3noxxeHus. Peub HerpamoTHas. J[oNOJHUTENbHBIE U YTOUHSIIOIIME BOIPOCHI
npenojaBareisi HE NPUBOAAT K KOPPEKLIMH OTBETA CTYAECHTAa HE TOJBKO Ha
MIOCTaBJIEHHBIA BOIPOC, HO M HA JJPyrye BONPOCH! AUCIHUILINHBL.

1-10

He ITOJIYYCHBI OTBCTHI 110 0a30BBIM BOIIPpOCaM NHUCHUIUINHBI.

0

IIIkana uToroBoi akageMuYeCcKOM YCneBaeMOCTH CTYACHTOB IO JUCHUILJIMHE

Cucrema onenoxk COI'Y

dopmMa KOHTPOJIA Cymma Haspanme
0aJIJIOB
86 - 100 OTJINYHO
DK3aMeH 71-85 XOPOIIO
50-70 YIOBJIETBOPUTEIHHO
N 50-100 324YTEHO
3auéT
0-49 He 32aYTEeHO/HEeYIOBIIETB.
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IToka3aTenu U KPpUTEPUHU OLIEHMBAHUSI KOMIIETEHIIHI HA Pa3IMYHBIX ITANAX UX
(opMupoOBaHUs, ONMUCAHHE KA OLIEHUBAHUSA

YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIM

«MUuHIMAJILHBIA
YPOBEHb
He I0CTUTHYT»
(menee 50 6as10B)

«MuHIMAaJNLHBIA
YPOBEHb)
(50-70 6asa0B)

«CpenHuii ypoBeHb»
(71-85 6an0B)

«BbICOKHH YyPOBEHb)
(86-100 6annoB)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenuuu

cchopmuposanibl. cchopmuposanbl. chopmuposativi. chopmuposanoi.
3HaHus  OTCyTCTBYIOT, | ChopMHupOBaHBI 3HaHUs oOmpHele, | 3HaHHSA TBEpJbIC,
YMEHHsIT W HaBBIKH HeE | 0a30BbIe CTPYKTYpPHI | CHCTEMHEIE. apryMeHTUPOBaHHbBIE,
c(hopMHUpPOBAHEI. 3HaHUH. YmMmenus HOCAT | BCECTOPOHHHUE.
YMmenust pparMeHTapHbl | pENPOIYKTUBHBIN YMeHus YCIIEIIHO
" HOCST | Xapakrep, MIPUMEHSIOTCS K
PENPOTYKTUBHBIN TIPUMEHSFOTCS K | PEIICHUIO KaK THIOBBIX,
XapakTep. pelIeHHI0 TUTIOBBIX | TAK W HECTaHIAAPTHHIX
JemoHcTpupyercs 3aJaHUM. TBOPYECKUX 3aJaHUM.
HU3KUU ypoBeHb | JleMOHCTpupyeTcs HeMoHCcTpUpyeTcs
CaMOCTOATEIBHOCTU JIOCTaTOYHBIM YPOBEHb | BBICOKHU YPOBEHb
MPaKTUYECKOTO HABBIKA. | CAMOCTOATEIILHOCTH CaMOCTOSITEIIBHOCTH,
YCTOHYHUBOTO BBICOKAsl a/IalTUBHOCTH
MIPAKTUYECKOTO HABBIKA. | IPAKTHUYECKOTO HABBIKA
Onucanue KpuTepues OLEHNBAHUS
OOby4aromuiics OO0yyaromuiics OOyuaromuiics OO0yuaromuiics
JIEMOHCTPHUPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- CYLIECTBEHHEIE | - 3HAHWS | - 3HAHWE W MOHWMaHue | - riy0okue,
mpo0ensl B 3HAHMSIX | TEOPETHYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE "
y4eOHOT0 MaTeprana; MaTepuana; KOHTPOJIIPYEMOTO apryMeHTUPOBaHHBIC
- JIOITyCKAIOTCS | - HETOJIHbIE OTBETHI Ha | 00beMa MPOTPaMMHOrO | 3HaHUSI  [IPOTPAMMHOIO
MPUHIIAITHATBHBIC OCHOBHEIC BOTIPOCHI, | MaTepUaa; Marepuaa;
OIMOKYU TIpH OTBETE Ha | OMMOKKM B  OTBETE, | -  TBEpIble  3HAHWA | - TIOJHOE IIOHWMAaHWE
OCHOBHBIE BOTIPOCHI, | HEJOCTATOYHOE TEOPETUIECKOTO CYIIHOCTH u
OTCYTCTBYEeT 3HAaHHE U | IOHMMaHHE CYIIHOCTH | MaTepuaia. B3aUMOCBSI3H
MMOHMMAaHWE OCHOBHBIX | U3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBagMBbIX
MOHSTHN U KaTeTOpUH; | -  HEYyBEpEeHHBIE W | YCTaHABIIMBATh U | IPOIIECCOB W SIBJICHMIA,
-HCTIOHUMaHHE HETOYHBIE OTBETHl HAa | OOBSCHSATH CBSI3b | TOUHOE 3HaHHE
CYITHOCTH JTOTIOJTHUTETbHEIE MPAaKTUKA © TEOPHH, | OCHOBHBIX TIIOHITHHA B
JIOTIOJTHUTEITBHBIX BOTIPOCHI; BBISIBJISITH pamkax  00CyXIaeMbIX
BOIIPOCOB B paMKax | - HEJIOCTaTOYHOE | MIPOTHBOPEYNS, 3aJJaHNH;
3aJIaHuM; BJIQJICHUE JINTEPATYPOM, | POOJIEMBI u| - CIIOCOOHOCTH
- OTCYTCTBHE YMEHHS | pEKOMEHIOBAaHHOH TEH/ICHIIUU Pa3BUTHUS; yCTaHaBIUBaTh u
BBITIOJTHSATH MPOrpaMMOit - MPaBWILHBIC U | OOBACHSTH CBSI3b
MPaKTUYECKUE 3aJIAHHS, | TUCIHUIUIAHBL KOHKpPETHBIE, 0e3 | MPaKTUKU U TEOPHUU;
NpeayCMOTPEHHbBIE - yMeHHe 0e3 TpyOBIX | rpyOBIX omuooK, | - JIOTUYECKU
MIPOrpaMMOi OInO0K pelaTh | OTBETHI Ha | TIOCJIeIOBAaTEIbHbIE,
JUCIIUILIAHBL; MPaKTUYECKUE 3aJlaHus, | IIOCTABJICHHBIC coJiepKaTelbHbIE,
- OTCYTCTBHE | KOTOpbIC CIIEyeT | BOIIPOCHI; KOHKPETHBIC u
TOTOBHOCTH BEITIOTHHTb. - YMEHHE  pelaTh | HCUEPITHIBAIOIINE
(coco6HOCTH) K MPaKTUYECKHUE 3a/IaHMs, | OTBETHI Ha BCE 3aJaHMUS,
JMCKYCCHA ¥ HHU3KYIO KOTOpbIE cleayer | a TaKxke
CTETIeHb KOHTAKTHOCTH. BBITIOJTHUTb; JIOTIOJTHUTENbHBIC
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- BJIAJACHHUC OCHOBHOH BOIPOCHL

JIUTEpPaTypou, MpernoaBaTes;
PEKOMEHI0BaHHOU - YMEHHUE pelarb
MPOrpamMMon MPaKTUYECKUE 3aJaHUS;
JMCITUTIIMHEL, - cBOOOIHOE
- HaJIM4yue COOCTBEHHOM | MCIOJIb30BaHHE B
000CHOBAHHOM OTBETaX Ha BOIPOCHI
MHO3UIINHU M0 | MaTepUayoB
00cyXIaeMbIM PEKOMEHIOBAHHOU
BOIIPOCaM. OCHOBHOU 51
Bo3MoxHBI JIOTIOJIHUTEJILHOMN
HE3HAUYNTEIIHLHBIC JIUTEPATYPBI.

OTOBOPKH Hu

HETOYHOCTH B

PaCKpPBITHHA OTJEIBHBIX
MOJIO)KEHUH  BOIPOCOB,

MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAaX.
Onenka Onenka Onenka Onenka
«HEY/IOBJIETBOPUTE/Ib | «YIOBJETBOPHTEILHO» | «XOPOILI0» / «3AUYTEHO» | «OTIHYHO» / «3aUTEHO

HO» /HEe 3a4YTEeHO / «3aYTEHO»

ATTecTanus CTYISHTOB OCYIIECTBISIETCS COTJIACHO cienyomeMy rpaduky: 1-it cemectp:

1-s1 pyOexHas artectanus — 8-9 Henenu cemectpa

2-1 pyOexHasi arTecTalus — HocienHsas (MPeArnocieaHssl) Heaels cemMecTpa 2-ii ceMecTp: 1-1 pyOexHas
arTecTanus — 8-9 Hezenu cemMecTpa 2-g pyOexkHas aTTeCTalus — Moce s (IPEAIOCIeaHss) Heaens cemecTpal.

MeTtoauka GOpMUPOBAHHS Pe3yIbLTHPYIOLIEH OleHKH?

B xoze Teky111ero KOHTpOITs CTyAeHTHI MOTyT HaOpaTs 0-70 6arios:
1 -1 pyOexHast aTTeCTALMA - MAKCHMAJIBbHO 35 0a/1J10B; U3 HUX:
ot 0 1o 15 6amioB (P1) - arrecTanmonHas (pyoekHast) KOHTPOJIbHAs paboTa;
ot 0 10 20 6asoB (T1) - TekyIas paboTta CTy/IeHTa B TeYeHHE pyOesKa.
2-51 py0oe:KHAsI aTTECTAIMS — MAKCHUMAIbHO 35 0a/J10B; U3 HUX:
ot 0 1o 15 6amnos (P2)- arrectaimonnas (pyoexHas) KOHTpOJIbHAsE paboTa;
ot 0 10 20 6asioB (T2) - TekyIas paboTa CTy/IeHTa B TeYeHHE pyOesKa.

! Tlonosxenue o 0 6aILHO-PEHTUHIOBOM CUCTEME OLEHKH YCIIEBAEMOCTH CTY/IEHTOB [/l HAIIpaBJIeHUH GaKanaBpuaTa u
crenuanuTeTa heaeparbHOro TOCYAapCTBEHHOTO OF0KETHOTO 00pa30BaTEIFHOTO YIPEKACHHS BBICIIIETO 00Pa30BaHUS
«CeBepo-OceTHHCKHI rocyaapcTBeHHbINH yHIUBepcuTeT MMeHH Kocrta JleBanoBuya Xeraryposa» (ot 01.10.2021 r., mp. Ne
226).

2 Tam xe.
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9. YueOHo-MeTOAMYECKOE M HHPOPMALMOHHOE 00ecnedeHne TUCIUTITUHBI
a) OCHOBHAsI JIMTepaTrypa:

1. KO.J. TperbsxkoB. Heopranuueckas xumusg. B 3-x Tomax. M.: U3znatenbckuii 1UeHTp
«Axanemus», 2004,

T. 1.

https://vk.com/doc520881978 567786221?hash=stC2sNQbOiLvC4mW,je8oL TywmGni34cKgpiGh4QR9fL
&dI=3hHKZGwBavghAKP71799v1L ta7Gal7Zj2aA9spneuxs

T. 2.

https://vk.com/doc520881978 567786237?hash=6gxB7dFkbUxXte7JZ0OJKp3ASF7XAZ297A5zHXVBLIz
8&dI=HOqNfxpqUuVHCE9|ZXOq2tNXEqYbcCdCfIHSpKwzi6k

T. 3, xu. 1.

file:///C:/Users/lUSER/Downloads/NKh_Neorganicheskaya khimia T 3 kn 1 Pod red Yu D_Tretyakova.pdf

T.3, ku. 2.

https://vk.com/doc520881978 567936020?hash=TaNha5ZNIh76JZMFhYJGAInel\VVP5cwvCwegd3gaVusD&dI=RogBro
POzJOZy9f0cmdaY6Zd4lL ZVHMUchgVWXqYZKX

2. Ka6anos C.B., Heenora O.B. JlabopaTopHbIii PakTHKYM T10 HeOpraHudeckoi Xumuu. OOIIas XuMusL.
Brnagukaskaz: OOO HITKIT «MABP», 2014. URL.: https://biblioclub.ru/index.php?page=book&id=437460 . —
bubnuorp. B kH. — ISBN 978-5-4475-7703-2. — DOI 10.23681/437460. — TekcT: 31€KTpOHHBIA.

0) 10MOJTHUTE/ILHAS JIUTEepaTypa:

1. Vrait S.A.. OOmas u Heopranumdeckas xumus. M.. Beicmas mxoma, 2000./
https://obuchalka.org/2011061656544/obschaya-i-neorganicheskaya-himiya-ugai-ya-a.html.

2. 3aitie O.C.. OOmas xumus. HampaBieHwe U CKOPOCTh XMMHYECKHX IpoleccoB. M.:
Beicmias mkona, 1983. / https://search.rsl.ru/ru/record/01001148161.

3. Adonnna JLUM. Heopranmueckas xumus: ydeOnoe mocobue / JLU. Adonuna,
AW. AnapueB, A.A.Ka3zakoBa. — HoBocubupck: HoBocuOupckuil rocyaapCTBEHHBIH TEXHHUUECKUH
YHUBEPCHUTET, 2013. — 104 c. — Pexnm JOCTyIa: o MOJIIIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=228823 . — ISBN 978-5-7782-2172-7. — Tekcr:
3JIEKTPOHHBIN.

4. Heoprannueckas xumusi: yueOHO-METOUYECKUN KOMIUIEKC. MeTouueckue yKa3aHus 1o
BBITIOJIHEHUIO J1abopatopHbeix pabot: [16+] / H.A. Xpuroxun, I'.M.Moxaes, A.B.Keprtman,
T.I'. Iu6nesa. — Tromens: TromeHcKuil rocynapcTBeHHbli yHuBepcutet, 2019. — Y. 1. — 40 c. — Pexxum
noctyna: mo moxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=600320. — Texkcr:
JJIEKTPOHHBIN.

S. Heoprannueckast xumusi: y4eOHO-METOAMYECKUN KOMIUIEKC. MeToInuecKkne yKa3aHus 1o
BBIMOJIHEHUIO J1abopatopHbelx pabotr: [16+] / H.A. Xpurtoxun, I'.M.Moxaes, A.B.Keprman,
T.M. bypxanosa. — Tromenb: TroMeHCKHII rocyaapcTBeHHbIN yHUBepcuTeT, 2019. — Y. 2. — 39 c. — Pexxum
nocryma: mo mnoxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=600321 . — Tekcr:
3JIEKTPOHHBIN.

6. Boctpukoa H.M. Xwumusa: yuebnoe mnocobume / H.M. Bocrpukona, I'.A.Koponesa;
Cubupckuii Gpenepanbubiii yauBepcuteT. — KpacHospck: Cubupckuit ¢penepanbubiii yausepcuret (COY),
2016. - 136 c.. wm, Tabm, cxem. — Pexum  gocTyma: 1m0 TOANHCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=497755 . — bubawuorp.: c. 130. — ISBN 978-5-7638-
3510-6. — TekcT: ANEKTPOHHBIH.

7. Kab6anoB C.B. PacuerHbie 3amaum B Kypce XUMHH: y4eOHO-METOAMYECKOe mocodue /
C.B. Kabanos; nayu. pen. K.b. /I3epanoBa. — Mocksa; bepnun: HQupekr-Meaua, 2015. — 52 c.: un. —
Pexxum nocryma: o moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=278871 . — ISBN
978-5-4475-4578-9. — DOI 10.23681/278871. — TekcT: 31IEKTPOHHBIH.
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https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786221?hash=stC2sNQbOiLvC4mWje8oLTywmGni34cKgpiGb4QR9fL&dl=3hHKZGwBavqhAKP71799v1Lta7Gal7Zj2aA9spneuxs
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
https://vk.com/doc520881978_567786237?hash=6qxB7dFkbUxXte7JZOJKp3ASf7xAZ297A5zHXVBLIz8&dl=HOqNfxpqUuVHcE9jZXOq2tNXEqYbcCdCflHSpKwzi6k
file:///C:/Users/USER/Downloads/NKh_Neorganicheskaya_khimia_T_3_kn_1_Pod_red_Yu_D_Tretyakova.pdf
https://vk.com/doc520881978_567936020?hash=TaNha5ZNIh76JZMFhYJGAInelVP5cwvCwcg43gaVu5D&dl=RoqBr0POzJOZy9fn0cmdaY6Zd4LZVHMUchgVWXqYZKX
https://vk.com/doc520881978_567936020?hash=TaNha5ZNIh76JZMFhYJGAInelVP5cwvCwcg43gaVu5D&dl=RoqBr0POzJOZy9fn0cmdaY6Zd4LZVHMUchgVWXqYZKX
https://biblioclub.ru/index.php?page=book&id=437460
https://biblioclub.ru/index.php?page=book&id=228823
https://biblioclub.ru/index.php?page=book&id=600320
https://biblioclub.ru/index.php?page=book&id=600321
https://biblioclub.ru/index.php?page=book&id=497755
https://biblioclub.ru/index.php?page=book&id=278871

8. Pemu, I'. Kypc neoprannueckoit xumuu / I'. Pemu; pen. A.B. HoBocenosa. — Mocksa: U3 n-

BO wuHOCTp. JwuT., 1963. — T. 1. — 919 c¢. — Pexum pgocryma: 0o MOJANHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=230724 . — ISBN 978-5-4458-7346-4. — Tekcr:
3JIEKTPOHHBIN.

9. Kabano C.B. Heopranmdeckas xumus. BIIOKHOT abuTypueHTa: CIpaBodHOE Mocodue /

C.B. KabanoB. — MockBa; bepnaun: /{upexr-Menua, 2016. — 63 c.: cxem., Tabn. — Pexxum gocryna: mo
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=437461 . — ISBN 978-5-4475-7711-7.
—DOI10.23681/437461. — TeKCT: 3JIEKTPOHHBII.

10.  CysopoB A.B. O6mas xumus: yueonuk / A.B. CyBopos, A.b. Hukonbckuii. — 6-e u3m. —
Cankr-Iletepoypr: Xummsgar, 2020. — 624 c.. wun. — Pexum gocTyma: IO TOIIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=599264 . — ISBN 978-5-93808-358-5. — Texcr:
3JIEKTPOHHBIN.

B) nporpammHuoe odecneuyenune, IBC, npodeccuonaibubie 6a3bl 1 UHTEpHET-pecypebl:

- HeoOXONMMBIH IJf o0ecneYyeHHs JAAHHOW IUCHUIIMHBI KOMILIEKT JIMIEH3MOHHOI0 W
CBOOOTHO PACIPOCTPAHSIEMOr0 TNPOrPpaMMHOIO o0ecneyeHusi, B TOM YHCJIe OTe4eCTBEHHOIO
NPOM3BOACTBA, 2 TAKKe JJIEKTPOHHbIe OMO/IMOTEeYHbIe cHucTeMbl, ¢ KOTOpbiMH Y COI'Y umeercs
AefCTBYHOILIMIA 10TOBOP:

Ne HaumeHoBaHue Ne norosopa(iiuuen3usi) Crtpana
n/n MPOM3BOAUTEb
1 Windows 10 Enterprise Ne 4100072800 Microsoft | CLIA
' Products (MPSA) ot 04.2016r
5 Windows 10 Pro for Workstations | Ne 4100072800 Microsoft | CLIA
' Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft | CLIA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft | CLIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft | CLIA
' Products (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft | CIITA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft | CIITA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.2016r
12 Cucrema TectupoBanus Sunrav | Ned68 ot 03.12.2013  WII | Poccus
' WEB Class Cynrarynun P.T.(6eccpouno)
[Iporpammuoe obGecneuenune 1C: | Ne  CI/108 ot 29.08.2017 | Poccus
13 [Ipennpusitue.  Byxranrepckuii | (MakcuMyM-codT) 6€cCpodHO
' VYyer. TunoBas koHurypauus 8
ceTeBasi BepCcusi
14. Cucrtema KOMITBIOTEPHOM BepcTKH | JInnensus FSF/Debian

46


https://biblioclub.ru/index.php?page=book&id=230724
https://biblioclub.ru/index.php?page=book&id=437461
https://biblioclub.ru/index.php?page=book&id=599264

MikTex

(CBoGomnoOE MIpOrpaMMHOE
obecrnieuenue) (6eccpoyHo)

15. Kasperksy Endpoint Security J10 22.01.2024 Poccus
[Iporpammuoe obecneuenue s | CBoOogHOE nporpammuoe | CITA
16. penaKTUPOBAHUS XUMHYECKHX | obecrneueHue(06eccpouHo)
dopmyi Isis Draw
Cucrema moucka  TekcToBbIX | No ot 22.01.2043 Poccus
17. 3aMMCTBOBAHUMI (meiictButenen po 22.01.2025)
«Antumiaruar.BY3y» ¢ OAO «Awntu-Ilnaruar»
[Iporpammuoe ob6ecneuenne 1C: | NeKIT /108 ot 29.08.2017 c | Poccus
18. [Mpenmpustue 8.3 VYmpasienue | OO0 «MakcumyM»(06eCCpPOUHO)
TOProBiIeH
[TporpammHuoe obecrieuenue | NeCJl./  Nel26., 01.07.2020r. | Poccus
19. 1C:3apruiara u kaapel | «<MAKCHUMYM-
rOC.yUpexJaeHus 8 CODT» 6eccpoyHo
[IporpammHuoe obecnieuenue | NeCJ1/76 01.03.2017r. | Poccus
20.
1C:610/KeT. «MakcuMyM-cop» (6eccpodHo)
ABTOoMaTu3upoBaHHas  cuctema | CBUIETEIbCTBO o| COI'Y
«Ynupasnenue —/lekanat bPCy» rOCyJIapCTBEHHOM PETUCTPALUU
21. MIpOrpaMMbl JUTSL 9BM
Ne2015611830 oT
06.02.20151.(6eccpoyHo)
[Iporpamma pmns OBM  «bank | Paspaborka Cory | cory
BOIIPOCOB JIJIs1 KOHTPOJIS 3HaHUW» | CBUAETETHCTBO 0
29 roCyZapCTBEHHOW pPETrHCTpaluu
' MPOTrPaMMBbI JUIs 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
[Lmansr BO Ne2191-24, ot 12.01.2024 . | Poccus
23. (Tex.mogmepxka g0 26.02.2025
r.) OO0 JIMMUC
[Tnaner CI1O 12.01.2024 Ne2192-24 | Poccus
24. (mogmucka H OOHOBIEHUS 0
16.02.2025)
10O JIa6opaTopun MMUC Nel157-23 ot 29.03.2023 OOO | Poccus
o5 (Hdexanar, 11K, Benomoctu, | JIMMUC
' TectupoBanue, WHTEPHET
paciiMpeHue u ap.)
26 VSDESK Ne 210406/01 ot 06.04.2021r. | Poccus
' NIT U,A.Cepreesuu
27 «["a;makTuka» OOO T'anaktuka UT noroBop Ne | Poccus
' 120320/11/A ot 14.03.2022
DIRECTUM RX - Cucrema | OOO I'anaktuka UT moroBop Ne | Poccus
28. AIEKTPOHHOTO 120320/11/A ot 14.03.2022
JOKYMEHTO0000poTa
29 MOODLE becrmatnoe CHIA  (GecrmmaTHOE
' pOoccUiicKoe)
30 «l"anaktuka PY3» Jlunensus 6eccpouHas Poccus
31 JInuHbIi KaOWHET aOUTypUEHTa Jluuensus 6eccpounas Poccus
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32 JInunbIi kabuner | JIunensus 6eccpouHas Poccus
' CTYZIeHTa/COTPYIHUKA
DieKTpOHHAs oubmmoreka | https://dvs.rsl.ru Poccus
33. aucceprau M aBropedepatoB | Tpebyercst — peructpanus B
PT'B(OBJ] PI'b) oubmmorexe COI'Y
OBbC"YHuBepcuteTckas https://biblioclub.ru Poccus
34 oubmmoreka ONLINE" TpeOyercss  perucrpanus B
' oubmmoreke COI'Y
ObC «Hayunas osnekrponHnas | http://elibrary.ru. Poccus
35 oubnuoteka eLibrary.ru» TpebOyercss  peructpauust B
' ouobmmoreke COI'Y
36 VYuuBepcanbHas 0a3 nanHbix East | https://dlib.eastview.com CIIIA
' View
OBbC «KoucynapTant crymenTa» | http://www.studentlibrary.ru Poccus
CryneHueckas annektponHas | TpeOyercss  peructpamusi B
Ooubnmoreka mo MeAuIMHCKOMY U | 6ubmmoreke COI'Y
37. (bapmaleBTHUECKOMY
oOpa3oBaHHMIO, a TaKXe IO
€CTECTBECHHBIM M TOYHBIM HayKam
B IIEJIOM.
3bC «Opaiit» - | www.biblio-online.ru Poccus
oOpa3oBaTenbHas cpena, | Tpebyercs  perucrpauus B
BKJIFOYAIOIas BUPTYyalbHbIN | Oubnuoreke COI'Y
38 YUTAIBHBIA 3]l Y4eOHHKOB U
' y4eOHBIX TTOCOOUI OT aBTOPOB M3
Beaymux By30B Poccuum mo Bcem
HaIpPaBJICHUSM u
CTIEIMAITBHOCTSM
39 KO3II (nomeH Ha siHAEKCE) becrinatnoe  (mepeBeneH B | Poccus
' PEXHUM ITPOCMOTPA)
40. Pycl'apn OecruiaTHOe Poccus
41. ViPNet Poccus
42. BKC Otkpsrtoe [10 OecruiaTHoe
IIpodeccuonanbubie 6a3bl JaHHbIX 1 UHTepHET-pecypcebl:

Poccuiickas nammonanbHasg OMOIHMOTEKA

http://nlr.ru/

HanumonanwHas QJICKTPOHHAA OubIMoTeKa

https://rusneb.ru/

Poccuiickas rocyapcTBeHHasi Oubanorexka

https://www.rsl.ru/

Enunoe okHO nocTyna K MH(QOpPMaMOHHBIM
pecypcam

http://window.edu.ru

Karanor snexkTpoHHBIX OHMOINOTEK

https://elementy.ru/catalog /g31/elektronnye biblioteki

bubnuotexa yueOHO u Hay4YHOU
JUTEPATYPHI

http://shiblio.com/biblio/

Mendeleev.info — o0 xumun 1 xuUMHKax

https://mendeleev.info/

WupopmaliioHHbIE CHPABOYHBIE CHCTEMBI.
baza HOPMaTUBHOHN JOKYMEHTalUH
bubmmoreka 'OCTos

http://vseqgost.com/
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Ananutnueckas xuMus. baza qanHeIx

https://www.freechemistry.ru/

Hayuno-nonyssipablii sxkypHan «Xumus u | https://www.hij.ru

KU3Hb»

OneKTpoHHAas oubimoreka yueOHBIX

http://www.chem.msu.su/rus/elibrary/

MATCPHAJIOB 110 XUMHUHU

Xumnueckuit mopran Chemport.ru http://www.chemport.ru

10. MaTepua.nbno-TexnnquRoe OCHAIICHHUEC TUCIHUITINHBI

JlabopaTopuss OO0meili 1 HeOpPraHMYecKOW XUMHMHU ISl IPOBEACHUS 3aHITHM
CEMHUHApCKOIro THUIMA, JAaO0OpaTOPHBIX 3aHATUN, KypCOBOIO IPOEKTHPOBAHHUS
(BBITIOJTHEHUSI KYPCOBBIX paloT), TPYMIIOBBIX M MHAMBHYyaTbHBIX KOHCYJIbTAIHH,
a TaKKe CaMOCTOATENbHON pPabOThl OOyYarOUIMXCS: MPENoJaBaTeIbCKUIl CTOI,
CTyJ, TabOpaTOpHBIE CTOJBI U CTYNbs IS oOydarommxcs, kadempa, kiaccHas
J0CKa.

Oo6opynoBanue: MurepaktuBHas jgocka Smart Board, mnpoekimonHoe
MyJIbTUMEIUIHOE  00OpynoBaHHE  (KOMIBIOTEp, IPOEKTOp, JKpaH) ¢
MPOrpaMMHBIM O0ECIIEYeHHEM, BBIXOJOM B ceTh VHTEpHET M JOCTYIIOM B
3JIEKTPOHHYIO UHPOPMALIMOHHO-00pa3oBarenbHyto cpeny COI'Y.

[Mporpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016;
Cucrema xomnbiorepHor BepcTku  MikTex; Kasperksy Endpoint Security;
Cucrema tectupoBanusi Sunrav WEB Class; I[Iporpammuoe oOecriedeHue yis
penaktiupoBanusi xumuueckux ¢opmyn ISis Draw; Cucrema noucka TEKCTOBBIX
3auMcTBOBaHUM «AHTHIUIarnat.BY3y»; [Iporpamma ans OBM «bank Bompocos
i kouTpois 3HaHui»; VSDESK; Vcenyru cBs3u (Ioctynm K ceTd MHTEPHET);
MOODLE; JeMOHCTPAIlMOHHBIE W y4eOHO-HArJsiIHBIE  TIOCOOMS
(BuaeomnpeseHTaIus ).

Jlaboparoproe obopymnoBanue: Illkad BeiTsKHON ¢ moaBooM Bobl [1IB HBK —
2 wr.

[TpUTOYHO-BHITSOKHAS ~ yCTAaHOBKA
npenuznonnbie ET-30011 — 1 m.
Becwl naboparopusie anektponHsie BM5101 — 2 mt. YueGHo-mabopaTopHbIN
komruieke "OOmast u Heopranndeckas xumus" — 2 mr. @oromerp KOK-3-01- 1
mr. [Hkadp cymmnenbiii SNOL — 1 mr. Monomep M-510 (ctanmapTHbiif)-1 miT.
Kanopumerp "Okcnepr 001K"- 1 mr. Konaykromep Okcneprt 002-2-6H- 1 1.
Muxkpockon OuHOKynsipHBIH "Mukmen-1"- 1 mr. HarpeBarenbnas mumra ES-
H3040- 1 mr. Pedpakromerp MPD-45452M ¢ noacserkoit — 1 mr. pH-metp 150
MMU- 2 mt. Memanka marautHas ¢ nogorpeBom [10 6110- 2 mr. Hedgenomerp
«HOM»-1 mr. JlabopaTopHas ynbTpa3BykoBas BaHHa Stegler 22DT- 1 mr.
OO0yyaTenb-peupKyIsITOp BO3JyXa YJIbTPa(HUOIETOBBIN  OaKTEPUIIMIHBIN
OPYB-3-5-"KPOHT"- 1 .

(2 mxkada). Becbl  maGopaTopHble

Poccuiickas Denepanus,
362025, Pecry6mka
Cesepnas Ocetust — Ananus,
ropon BnanukaBkas,

yin. Baryruna, gom 44-46,
yaeOHbIl Kopmyc Ne 7, ayn.
Ne 609

YueOHble ayIUTOPUH VISl IPOBeIEHUA 3aHATHH JEKIIMOHHOI0 THIIA:
MPEIoIaBaTeNIbCKUIM CTOJI, CTYIN, CTOJBI U CTYNbS JUIs OOYy4YaIOIIMXCs, KJIacCHas
JOCKa.

Ob6opynoBanue: IlepcoHanbHBIII KOMIIBIOTED B KOMIUIEKTE C IPOTrPaMMHBIM
o0ecriedeHneM, BBIXOJIOM B CeTh VHTEpHET M JOCTYIOM B DJIEKTPOHHYIO
nHpopMarmonHo-oopazoBarensHyto cpeny COI'Y. Ilpoekrop Epson EB-735Fi -
KOMIUIEKT ITOCTaBKH (KpeIUIeHHe Il MPOeKTopa, INHYp MUTaHWsA) — |IiT.
Hoyr6yk OO0 "AMCHUDJITEXHO" lmr.  OOmy4aTens-peuupKyIsaTop
BO3yXa yiabTpaduoneroBslid Oaktepunuaabidi OPYB-3-5-"KPOHT"- 1 mir.
[Tporpammuoe obecnieuenue: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanus Sunrav WEB Class, Cuctema KOMIBIOTEpHO# BEpCTKH

Poccuiickas denepanns,
362025, Pecny6iinka
Cesepnas Ocetust — Ananusl,
ropoxa BrnanukaBkas,

yn. Baryruna, gom 44-46,
yueOHbIil kopryc Ne 7, ayn.
Ne 606
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MikTex, Kasperksy Endpoint Security, IIporpammHoe oOecrieueHue st
penakTupoBaHus XxuMuueckux (opmyn Isis Draw, Cucrema morcka TEKCTOBBIX
3auMcTBOBaHM «AHTHIUIaruaT.BY3y», Ilporpamma st 9BM «baHk BompocoB
s KOHTpoJs 3HaHui», VSDESK, Vcmyru cBsi3m (DocTyn K CeTH MHTEPHET),
MOODLE, Jlnunsiii kabunet cryaenta/corpynnuka, KOII (momen Ha sHIEKCE),
Pyclapn, ViPNet.

KomnbroTepHblii Kjacc:

MPEIoIaBaTeIbCKUIM CTOJI, CTYJ, CTOJBI M CTYJNbs JUI OOYYaOUIMXCs, KIacCHas
J0CKa.

O6opynoBanme: VHTepakTUBHOE MyIbTUMENUIHOE OOOpymoBaHue (JIOCKa,
MIPOEKTOP), KOMIBbIOTEPHl Ui KOMIBIOTEPHOIO Kjacca B KOMIUIEKTE - C
IPOrpaMMHBIM O0ECIIEYeHHEM, BBIXOJOM B ceTh VHTEpHET M JOCTYIOM B
AJIIEKTPOHHYIO HHGOpPMAIMOHHO-00pa3oBatenbHyto cpenxy COI'Y. Obmydarens-
pPELMPKYAATOp Bo3ayxa yiubTpaduoneToBblii  Oakrepuuuansii  OPYbB-3-5-
"KPOHT"- 1 mr.

[Mporpammuoe obecnieuenue: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanus Sunrav WEB Class, CructemMa KOMITBIOTEPHO# BEpCTKU
MikTex, Kasperksy Endpoint Security, IIporpammnoe obecrieueHue st
penakTupoBaHus xuMuueckux (opmyin Isis Draw, Cucrema morcka TEKCTOBBIX
3auMcTBOBaHUM «AHTHIUIaruat.BY3», Ilporpamma nns 9BM «bank BorpocoB
s koHTpons 3Hanui», VSDESK, Ycmyru cBsizu (mocTynm K ceTd MHTEpHET),
MOODLE, Jlnunsiii kabunet cryaenrta/corpyanuka, KOII (momeH Ha sHIekce),
Pycl'apa, ViPNet.

Poccuiickas denepanus,
362025, Pecny6iinka
CesepHas Ocerust — Ananus,
ropoa Brnanukaska3s,

yi. Baryruna, gom 44-46,
yueOHbIii koprryc Ne 7, ayn.
Ne 602

bubauorexka, B TOM 4MciIe 4YMTAJIbHBIA 3aJ: CTONBI M CTYIbs JUIS
o0ydJaroImuxcs; KOMIIBIOTEPbl B KOMIUIEKTE C MPOTrPaMMHBIM 00OeCIeueHUEM,
BBIXOJIOM B CeThb MHTEpHET M IOCTYIIOM B 3JEKTPOHHYIO HH(POPMALHMOHHO-
obpazoBatenbHyto cpeny COI'Y.

[Mporpammuoe obecnieuenue: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanus Sunrav WEB Class, CructemMa KOMITBIOTEPHO# BEpCTKU
MikTex, Kasperksy Endpoint Security, IIporpammuoe oOecrnedeHue Juis
penaktiupoBanuss xumudeckux Gopmyn Isis Draw, Cucrema morcka TEKCTOBBIX
3auMcTBOBaHUM «AHTHIUIaruat.BY3y», [Iporpamma nns OBM «bank Bompocos
U KOHTpoJs 3HaHui», VSDESK, Vcenyru cBsi3su (DocTyn K CeTH MHTEPHET),
MOODLE, Jlnunsiii kabuneT cryaenrta/corpyanuka, KOII (momeH Ha sHIekce),
Pycl'apa, ViPNet.

[Momemennss A XpaHeHHMs W NPOPUIAKTHYECKOT0 OOCTY:KMBAHMSA
y4e0HOro 000py10BaHUs

O6opynoBanue: cCHelUATN3UpPOBaHHAsS MeOeb,
yueOHOro 000pyI0BaHHS;

HoytOyk Acer Aspire ¢ mporpaMMHBIM 00€CTi€UeHUEM U BBIXOJ0M B MHTEepHET
U JIOKaJbHYIO CEeTh, JOCTYNOM K HH(OPMAIIMOHHBIM pecypcam, JJIEKTPOHHON
nH(pOpPMaAIMOHHO-00pa30BaTEILHON Cpelle YHUBEpCUTETa, K 0a3zaM [aHHBIX U
MH(OPMAIIMOHHO-CIIPABOYHBIM CHCTEMaM.

CrenanmbHbple MHCTPYMEHTHI, TEXHHYECKasl JOKYMEHTAlWs W WHBEHTAph IS
00CITy>)KUBaHHsI YUeOHOT0 000PYAOBaHMUSL.

CTCIUIAXKU JII XPaHCHUA

Poccuiickas ®denepanus,
362025, PecriyOnuka
Ceepnas Ocerus —
Ananusi, r. BiagukaBkas,
Leperenu/Baryruna, hi
16/19

Poccuiickas Denepanus,
362025, Pecny6iinka

Cesepnas Ocetust — Ananusl,
ropoza BrnanukaBkas,

yn. Baryruna, ngom 44-46,
yueOHbIi kopriyc Ne 7, ayn.
Ne 607A
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