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1. Crpykrypa n 001masi Tpy10€MKOCTb JHCIUIIIHHbI
OO01mast TpyA0€MKOCTh TUCHHUTUINHBI COCTaBISIET 3 3a4eTHbIE enuHUILI 1 108 akameMuyecKkux 4acos.

Ounas popma oOydeHus
Kypce 1
Cemectp 1
Jlexuuun 18
[IpakTuueckue (CeMUHAPCKHE) 3aHATHS 36
JlaGopaTopHble 3aHATUSL -
Koncynpranun -
WToro aynuTOpHBIX 3aHATHH 54
CamocrosTenbHas padorta 54
Kypcosas pabora HET
@DopMa KOHTPOJIS

3auer +
OO1niee KOJIMYECTBO YaCOB 108

2. llesn ocBOeHHS TUCHHUILTHHBI

B coorBerctBuM c @DenepaibHbBIM TOCYJapCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM IO
HarpaBiieHut0 ToarotoBku (cnenuanbHocTH) 04.03.01 Xumus ¥ ypoOBHIO BBICHIETO O0Opa3oBaHUs
OakanaBpuaT, yTBEpKJICHHOMY npukazoM MunoOpHayku Poccun ot 17 urons 2017 roga Ne 671, uenb
U3Y4YEHHUs Kypca JIOMOJHUTENIbHbIE TJIaBbl XMMHU — BOCIIOJIHUTH MPOOEIbl 3HAHUM IIKOJBHOTO Kypca
o0mieil 1 HEeOpraHMYecKOM XUMMH, CIIOCOOCTBOBATH JIy4IIEMy HNOHMMAaHHIO YHHBEPCUTETCKOI'O Kypca
xumuH. CTYAEHT JIOJKEH OCBOUThH Ba)KHEMILIME 3aKOHbI OOIIEH XMMHHM U OCHOBHBIE 3aKOHOMEPHOCTH,
OIpeJIeIAIONIe CBOMCTBA M NPEBPALICHUs BELIECTB, U Ha 3TOHl OCHOBE M3Y4HUTh Yy4eOHBIM Marepuanl
Kypca «Heoprannueckas XUMHsD.

N3yueHue naHHOW AUCUUILIMHBI CIYKUT MOATOTOBKOM CTy/AEHTa K Oyayluel npodeccuoHalbHON
NESTEIbHOCTM B 00JAcTsIX —  HAY4YHO-HCCIEAOBATEIbCKOM M NEAarorn4eckol  COIVIACHO
po¢eCCHOHATILHBIM CTaHAAPTAM:

1. TIpodeccuonanbubiii crangapt «Ilemaror (megaroruyveckasi AesiTeJIbHOCTL B  cepe
AOLIKOJIbHOI0, HAYAJbHOI0 00IIEro, OCHOBHOrO 001Iero, cpeaHero o0mero o0pa3oBaHMsA)
(BocnuTaTeIb, yYUTENb)», YTBEPKICHHBIA PUKa30M MUHHCTEPCTBA TPYAA U COLMAIIBHON 3aIlAThI
Poccuiickoit ®eneparun ot 18 oxrabps 2013 r. Ne 544n (3apeructpupoBaH MUHHCTEPCTBOM
octuim - Poccuiickoit  ®denepanuu 6 nexkabpst 2013 1., peructpanuonusii Ne  30550), ¢
U3MEHEHUSAMH, BHECEHHBIMU ITpHKa3aMu MUHHCTEpPCTBA TpyZla U COLMAJIBHOM 3amuThl Poccuiickoi
Oenepauu ot 25 gexabps 2014 r. Ne 11151 (3apeructpupoBan MHUHHCTEPCTBOM IOCTHIMH
Poccuiickoit @eneparnun 19 despans 2015 r., perucrpanumonnsiid Ne 36091) u ot 5 aBrycra 2016 r.
Ne 422n (3apeructpupoBan MunucrepctBoM roctuiuu Poccuiickoit denepanuu 23 asrycra 2016 r.,
peructpanoHHbiit Ne 43326).

2. 01.004. TIIpodeccuonanbubiii crangapt «Ilegaror mnpodeccuoHaqBLHOr0  00yYeHwus,
npogeccnoHaAILHOI0 00pa30BaHWs W JONOJHHTEJBHOI0 NMPO(ecCHOHAIBLHOIO 00pa3oBaHHUM»
YTBEpKJIEH IpUKa3oM MuHHCTEpPCTBA TpyAa M COUMaIbHOM 3amuThl Poccuiickoit denepanuu ot
08.09.2015 Ne 608u (3apeructpupoBan MunuctepcTBoM toctuiiuu Poccuiickoit deneparuu ot 24
ceHTs10ps 2015 1. Ne 38998).

3. 40.011. ITpodeccuonaiabublii crangapt «CHnequaaucT MO HAYYHO-UCCIEI0BATE]IBCKHM M
ONBITHO-KOHCTPYKTOPCKUM pa3paldoTkam» yTBEpXKIeH IMpHKazoM MuHUCTepCcTBa Tpylna H
cormanbHoi 3ammTel Poccuiickoit ®@enepauuu ot 4 mapra 2014 r. Ne 121 (3apeructpupoBaH
MunucrepctBoMm toctuiuu Poccuiickoit @enepanun 21 mapra 2014 1., peructpanmoHHbI Ne
31692).

3. Mecto aucuumimnbl B ctpykrype OITOII 6akanaBpuara o Hanpasienuto 04.03.01 Xumust.

b1.B.10



Jnst u3ydeHust TUCHUIIINHEL ' J[omoMTHUTEIbHBIC TJIaBbl XMMUU' HEOOXOAUMBI 3HAHUS, YMECHUS U
KOMITETCHIINH, TOJTYYCHHBIE OOYYaIONUMUCS B KypC€ XHMHH CPEAHEH IIKOJIBl B COOTBETCTBHH C
tpeboBanusiMu  DPI'OC OcHoBHOro o60mero oo6pazoBanus (mpukaz Ne 1897 or 17.12.2010 ¢
nonongHenusmu 2014 u 2015 rr.).

3HaTh:

1) oCHOBBI XMMHYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUYECKHX
MIPEeBpALICHU HEOPraHUYECKUX U OPraHMYECKHX BEIIECTB KaK OCHOBbI MHOTHX SIBICHHM >KUBOU H
HEXUBOW MPUPOJIBI; YIITyOJIEHUE MPEACTABICHUIN 0 MaTepUATHHOM €IMHCTBE MUPA;

Ymern:

1) caMOCTOSITENIBHO OMPEAENSATh IENH CBOEro OOYYeHHs, CTaBUTh U (OPMYIUPOBATH IS ceOs
HOBBIE 3aJjaud B yuyebe U MO3HABATENIbHON [eATENbHOCTH, pPa3BUBaTh MOTHBBI M HHTEPECHl CBOEH
IM03HABATEILHOM JeSITEIbHOCTH,

2) caMOCTOSITENbHO IUIAHUPOBATh MYTU JOCTHIKEHUS eI, B TOM 4YHCIE albTEepPHATHUBHEIE,
OCO3HaHHO BBIOMpATh Hanbosee Y heKTUBHBIEC CTIOCOOBI pElIeHUs YUeOHBIX U MO3HABATEIHHBIX 33/1a4;

3) ompenensaTh MOHATHS, CO3[aBaTh 0000IIEHNUs, YCTAHABIMBATh aHAJIOTUH, KJIacCU(PUIIMPOBATh,
CaMOCTOSITEIIbHO BBIOMpATh OCHOBAHHS W KPUTEPHH I KiIacCH(HUKAIMH, YCTAaHABIMBATH MPHYUHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKJIEHUE, YMO3aKIIOUeHNEe (MHIYKTUBHOE, IEAYKTUBHOE
Y TI0 aHAJIOTHH) U JIeTIaTh BHIBOJIBI;

4) COOTHOCUTH CBOM JICUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISTh KOHTPOIb CBOECH
JCSATEIILHOCTH B TIPOIECCE JIOCTIDKEHUS pe3ylibTara, ONPEIeNsITh CHOCOOBI JEHCTBHH B paMKax
MPEJIOKEHHBIX YCIOBUW U TpeOOBaHMUU, KOPPEKTUPOBATH CBOM JIEHCTBUSI B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallue;

5) oOlLleHHMBAaTh MPABWJILHOCTH BBINOJHEHHUS Y4eOHOUM 3amadyu, COOCTBEHHBIE BO3MOXKHOCTH €€
peIIeHus;

6) opraHu30BBIBaTH y4eOHOE COTPYIHHYECTBO M COBMECTHYIO NESATEIBHOCTh C YUUTEIEM U
CBEpCTHHKAMH, pPabOTaTh WHAWBHIYAJLHO W B TPYIIE: HAXOMUTh OOIIee pEIIeHHWE W pas3peniarh
KOH(MIMKTHI HA OCHOBE COTJIACOBAHMSI MO3ULIMK U y4eTa UHTEpecoB; (GOpMYyIHUPOBATH, ApTYMEHTUPOBATH
¥ OTCTauBaTh CBOC MHCHUE;

7) yCTaHaBIWBATh CBSI3U MEXAY pEalTbHO HAOMIOJAeMbIMU XUMUYECKUMHU SBICHUSMU U
MpoIeccaMy, TPOUCXOASIIUMUA B MHKPOMHUpPE, OOBSCHATH MPUYMHBI MHOTOOOpa3us BEIICCTB,
3aBHCHMOCTh MX CBOWCTB OT COCTaBa U CTPOCHMs, a TaKKe 3aBUCHMOCTh MPHUMEHEHHUS BEIIECTB OT UX
CBOIICTB;

8) ucnonp3oBaTh WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHUHU, AKTHUBHO IOJIH30BATHCS
CJIOBApSIMH M JPYTHUMH TTOMCKOBBIMUA CUCTEMAMH,

9) 0CO3HaHHO HCIIOJIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUU C 3a/ladeil KOMMYHUKAIIMH IS
BBIPQKCHUS CBOUX YYBCTB, MBICIICH W TOTPEOHOCTEH; TNIAHUPOBAHUS U PETYIISIINN CBOCH JESITeTLHOCTH;

10) co3naBaTh, MPUMEHATH U MPEOOPA30OBBHIBATH 3HAKU M CUMBOJIBI, MOJIETH U CXEMBI JJIs PEIlIeHUs
y4eOHBIX U MTO3HABATEIBHBIX 3a/a4;

Baanernb:

1) ocHoBaMM XUMHYECKOW TI'pPaMOTHOCTH: CIOCOOHOCTBHIO aHaJIW3UpPOBaTh U OOBEKTHBHO
OLICHUBATh JKU3HEHHBIC CHUTYalluW, CBS3aHHBIE C XHMMHEW, HaBBIKAMH O€30MacHOro oOpalleHus ¢
BEIIECTBAMHU, WCIIOJB3YEeMBIMU B ITIOBCEHEBHOW >KM3HU; YMCHHEM AaHAJIU3UPOBATh W IUTAHUPOBATH
HKOJIOTHUECKU OE30IMMacHOE MOBEICHHE B LIEJISX COXPAHEHHsI 3JI0POBbSI U OKPYKAIOIIEH CPEIbI;

2) TIPEJCTABIICHUSIMHA O 3HAYCHUW XMMHUYECKON HAYKH B PEIICHUU COBPEMEHHBIX 3KOJOTHYCCKHX
mpo0JsieM, B TOM YHCIie B IPEIOTBPAIICHUH TEXHOTCHHBIX U AKOJIOTHYECKUX KaTacTpod;

3) DKOJIOTMYECKMM  MBIIUICHUEM, YMEHHEM TMPUMEHSATH €ro B  IO3HABATEIIbHOM,
KOMMYHHKATHBHOM, COIMATILHON MPAKTHKE U MPO(ecCHOHAIBHON OpHEHTAIINH.

4) ocHOBaMHM CaMOKOHTPOJISI, CAMOOIICHKH, MPUHATHS PEIICHUH W OCYIIECTBICHUS OCO3HAHHOTO
BBIOOpA B y4eOHOI 1 MTO3HABATENLHOM 1€ATETHbHOCTH;

5) nmepBOHAYANBHBIMH  CHCTEMAaTH3HPOBAHHBIMH  TPEACTABICHUSAMH O  BEIIECTBaX, WX
MPEeBpAIICHUSIX W MPAKTHUYECKOM MPUMEHEHUH, TOHATUHHBIM almapartoM M CHUMBOJUYECKHM SI3BIKOM



XVMMUU,;
6) yCTHOU ¥ MUCbMEHHOU PEYbI0, MOHOJIOTHUECKON KOHTEKCTHOM PEUbI0.

4. TpeOoBaHUs K pe3yJibTATaM OCBOEHHSI JUCHUIIMHBI (KOMIIETEHIIHH 00y4alo1Ierocs,
(¢opmupyembie B pe3ysibTaTe 0CBOCHHS JUCHUILIMHBI (MOZYJIs1)

Nzyuenne kypca "JlomosHUTEIbHBIC TJIABBI XUMHUU" TpeanoiaraeT (OpMHUpPOBAHHE Yy CTYICHTA
CJIe1YIOLIEl KOMIIETCHIINH:

Ipodeccnonanbubie komnerenuuu (I1K): IIK-1. CnocoGen ucnonp30BaTh 3HaHUSI O CTPOCHUU
BEILIECTBA, MPUPOJEC XMMHYECKOM CBSA3M M CBOMCTBAX pPA3IMYHBIX KJIACCOB XUMHUYECKHX 3JIEMEHTOB,
BEUIECTB M MAaTepUaJIOB Ul IIOHUMAaHUS MEXaHW3Ma XUMHUYECKMX PEaKIUil, NPOUCXOIALUINX B
TEXHOJIOTHYECKUX MPOLECCaX U OKPYKAIOLIEM MUPE, a TAK)XKE €CTECTBEHHOHAYYHBIE 3HAHUS JUISl PELLICHUS
3a/1a4 MpodecCuOHATBHON J1eATEeTHbHOCTH.

IIK-1.1. Vcnione3yeT 3HaHHUSI O CTPOSHUHU BEIICCTBA, MPUPOJIEC XMMHUYECKON CBSI3M U CBOMCTBaxX
Pa3IMYHBIX KJIACCOB XHMMHUYECKHX 3JIEMEHTOB, BEIIECTB M MaTepHaloB JUIsl NOHMMAHHUS MEXaHH3Ma
XUMHUYECKUX PEAKUU, IPOUCXOISIINX B TEXHOJOTHUECKHX MTPOLIECCaX U OKPYKAIOIIEM MUPE;

IK-1.2 [Tporuo3upyer cBONCTBa XUMUYECKUX COCAMHEHUI U MaTepHAJIOB HA OCHOBE JAHHBIX 00
HX CBOMCTBaX U XUMHUYECKOM CTPOCHHH;

IMK-1.3. Hcnons3yeT COBPEMEHHBIE TEOPETUYECKHE IMPEICTABICHUS XUMHUYECKOW HAyKH U
€CTeCTBEHHOHAYYHbIC 3HAHUS B CBOCH MPO(PECCUOHANBHOMN 1eATEeIbHOCTH.

B pe3ynbrare ocBOEHUS AUCHUIIIMHBI 00 yYaIOLIUICS TO0JIKEH:

3Hamub: OCHOBHBIE IPUHLIUIIBI, 3aKOHBI, [I0JI0KEHUSI, METOJOJIOTHIO N3Y4aeMbIX JUCIUILINH.

Ymemps: ncnonb30BaTh OCHOBHBIE 3aKOHBI M MOJIOKEHUS XUMHM JUIsl TIOHUMAaHUS MEXaHU3Ma
XUMUYECKUX PpEaKIMil, NPOUCXOAAIMIMX B TEXHOJIOIMYECKUX IMPOLECCaX U OKPYKAIOUIEM MHPE;
IIPOrHO3UPOBATh CBOMCTBA XUMUYECKUX COEAMHEHUI U MAaTepHalloB HA OCHOBE JIAaHHBIX 00 MX CBOMCTBax
U XMMUYECKOM CTPOEHHUH.

Braoemws:  HaBblKaMH ~ MCNONB30BaHMSI  (YHIAMEHTAJIbHBIX ~ XMMHUYECKHMX  3aKOHOB U
€CTECTBEHHOHAYYHbIX 3HAHMM B IPOLIECCE BBIMNOJHEHMS HAYyYHOTO HCCIEAOBaHUS, a TAaKKe B CBOEHU
pohecCHOHATLHOM IS TCIILHOCTH.

[Ipy OCBOGHHMH JaHHOW JAMCHUILTHHBI O0YYAIOIIHICS CMOXET MPOJAEMOHCTPUPOBATh (YACTHYHO)
cienyromue o0o0meHHbie TpyaoBbie PyHkMH (OTD) u Tpynossie pynkuuu (TD):

Kox n HanmeHoBaHne O0001IeHHBIC TPYIOBbIC QYHKITUH TpynoBbie GyHKIIUH
npo¢ecCHOHANTBEHOTO
CTaHJapTa Kon HaumenoBanue HaumenoBanue Kon
01.001 «IIemaror A ITegarornueckas O6menenarornyeckas ¢pyuxims. | A/01.6
(memaroruueckas JEATENBHOCTD 110 OO0yueHue
JeSITENBHOCTE B chepe MPOSKTUPOBAHUIO U
JIOIIKOJIEHOTO, HAYaIbHOTO peanuzanuu
00111eTr0, OCHOBHOTO o0pa3oBaTeabHOro Ipoliecca
00111ero, cpeHero ooIero B 00pa3zoBaTeNbHBIX
o0pa3zoBaHus) OpraHu3aIMAX JONIKOJIBHOTO,
(BocmiUTaTENh, YUUTEIND)) HA4aIbHOTO OOIIETo,

OCHOBHOTO OOIIET0, CPEHETO
o01m1ero oopa3zoBaHus

01.004 A [IpenonaBanue o | Oprannzanus yueoHoit | A/01.6
[IpodeccnonanbHbII porpaMmam JESATEILHOCTH OOYJAIOIIUXCS TI0
cranjapt «llegaror [IpodeccrnonanbHOTO OCBOCHHIO yUEOHBIX IMPEIMETOB,
po¢eCcCHOHANBHOTO o0y4eHus, CPEIHEro | KypcoB, AWCLUIUIMH (MOJIYJEH)
o0y4eHusl, po¢eCcCHOHANTBLHOTO mporpaMMm  MpogeCCUOHATEHOTO
po¢eCcCHOHANTBEHOTO o0pa3oBaHHA (CIIO) u | ooyuenwus, CIIO u (umm) A1111;
00pazoBaHus U JOTIOJTHUTENbHBIM [lemarorndyeckuii KOHTPONb H

JOITIOJTHUTCIIBHOI'O HpO(l)eCCI/IOHaJ'ILHBIM OIICHKa OCBOCHUA




npo¢ecCHOHANBHOTO porpaMMam (AIII), | oOpazoBarenbHOi  mporpammsl | A/02.6
00pa3zoBaHUs» OPHUECHTHPOBAHHBIM Ha | TPpOoeCCHOHATLHOTO O0yYCHUS,
COOTBETCTBYIOIUN YPOBEHb CIIO u (mmm) AIIII B mpouecce
KBaJTM(PHUKALUT MIPOMEKYTOYHON M UTOTOBOM
ArTTecranny;
PazpaboTka MIPOTrpaMMHO-
METOAMYECKOTO  OobOecreueHus
y4eOHBIX mpenmeroB, Kypcos, | A/03.6
JTUCIIATUINH (Moymeit)
mporpaMM Mpo¢eCCHOHATEHOTO
o0yuenus, CI10 u (wim) AT
O0600u1ieHHBIC TPYAOBBIE QYHKIUH TpynoBeie QyHKITUN
KOJT HaNMEHOBaHHE YpOBEHb HaNMEHOBAaHHUE KOJT YPOBEHb
KBaTH(UKAITAH (momypoBeHb)
KBaJH (UK
A IIpoBenenne HaydHO- 5 OcymecTBiieHNe A/01.5 5
HCCIIEZIOBATEIECKIX U npoBeaeHus padoT 1o
OTIBITHO- 00paboTKe U aHAIU3Y
KOHCTPYKTOPCKHX HAYYHO-TEXHUUECKOU
pa3paboTok 1o nH(POPMAITUH 1
OTJENBHBIM pa3zaeiam Pe3yIbTAaTOB UCCIIEIOBAHUIA
TEMBI
OcymiecTBiicHHE A/02.5 5
BBITIOJTHEHHS
OKCTIEPUMEHTOB U
o opMIICHHUS pe3yIbTaTOB
WCCJIEIOBAHUN U
pa3paboToK
[ToAroToBKa JIEMEHTOB A/03.5 5
JOKyMEHTAIINH, IPOEKTOB
TUIAHOB U TIPOTPaMM
MPOBEIECHHSI OTJCITBHBIX
3TaroB padoT

5. CoaepixkaHue H y4eOHO-MeTOANYECKAS KAPTA JMCHHUIIHHbI



Dopm Konnuectso Kom JIn
No A o e CamocTosTensHa BbI OayioB mnere Tep
- YAHTOPHbL s KOHTp TeKymieit HIMH a
HE HaumenoBanue Tem (BOIIpocos), 3aHATHUSA, YaChl
. pabota onst paboTsI ULt TYyp
JZ][SI H3y4a€MbIX 110 JaHHOW TUCHUIIIINHE aTTeCTaIHy a
. p J1a Copepxa | Yac Mu Maxe [...
0 HHE Bl H ]
1| Baxueiimue moHsTHS ((OPMYITHPOBKH): artom, | 2 | 2 | - |3nakuu |1 Aoma 11 128 | YK | 1-
HIHEe
JJIEMEHT, MOJIEKYyJa, HOH, IPOCTOE BEHIECTBO, Ha3BaH saxam | 90 -1, |3
CIIO)KHOE  BEIIECTBO, BAJICHTHOCTb, CTCIICHb uiA e, 2
OKHCIIEHHS, XUMHUYecKas (GopMysa, XMMHYECKAs XHMITHE Ce;‘;““
L4 CKUX 5
peaxuus. ITepuoanueckuit 3aKOH J.N. SeMeH pyGes
Menpgeneena. IonsTus: MepUOINYECKas ToB HbIE
CHCTeMa, TIOPSAKOBBIA HOMED 3JIEMEHTA, TIEPUO/, gﬁ:}ffl
rpyma. W3menenue METATINYECKUX i e
HEMETAJUIMYECKUX  CBOWMCTB  JJIEMEHTOB B pagor
bI
rpynmnax v moArpymnmnax.
2 | DnekTpoHHBIE ~ KOHGHrypaud  aTtoMoB B |- |2 |- | Houuas Aoma 11 128
IHee
OCHOBHOM W  BO30Y)KIECHHOM  COCTOSHHSIX. CBA3b sazam | 92
[TonsaTus: sapo atoma, 3MEKTPOH, SICKTPOHHAS e,
o0omouka, aromHas opOuTamb (KBaHTOBas C";‘;““
siYeiiKa), ypOBEHb, IOYPOBEHb. pyBex
3. Xumudeckas CBI3b. THUIIEI XMMUYECKOM CBS3H. HEbIC
3aBUCHMOCTh THIIOB XHMHYECKOH CBSI3H OT (’)‘J?:;g
MIPUPOIBI B3aMMOICHCTBYOIINX aTOMOB. ¢
CtpykTypHBIe (OPMYIIBI MOJIEKYII. paGor
bI
3 | Knmaccudukarus XUMHYIECKHX PEaKI[Hii: 2 |2 |- |llpume | 2 Aoma 111 128 | VK |1,
HIHEee
- 110 YHCITy BELIECTB, pH samam | 92 -1, |5
- 10 00paTUMOCTH, peaxu e, 2
- 110 TETIOBOMY 3P PEKTY, 74 Ce:;“ﬁ
- 110 U3BMEHEHUIO CTEIEHH OKHCIICHU, KaX10 pyGex
- 110 3apsiy YacCTHIIL. ro HbIE
THIIA KOHTP
' OJILHEI
§
pabor
BbI
4 | Teopuss  3JEKTPOJIMTHYCCKON  JMCCOLMALMH. | - | 2 Pacuer Homa 11 128
o v HIHee
[IpuMepsI MONHON U CTYyNEHYaTON AMCCOIMAIAN TEIUIOB saam | 99
KHCIIOT M OCHOBaHUM. Jluccoumamusi COJICH. oro e,
[lpumepsl  MOHHBIX  ypaBHEHWH  peaKIIMi, s dex ce;‘;“}‘
3aIACaHHBIX B TIOJIHOM M KPaTKOM BHUJIE. Ta py&;}x
HbIC
KOHTP
OJIBHBI
€
pabot
bI
5 | Baxnelimue KJIaCChI Heopranmyeckux | 2 | 2 | - | Ilepoken | 2 foma | 1 128 | VK |1,
o b1 Hee
coenquHennii. IloHaTus  okcujga, KHCJIOTHI, samam | 00 -1, 8
OCHOBAHMSI M COJM C TOYKH 3PEHUSI TEOPUU e 2
BIEKTPOIUTUUECKON TUCCOLIMALINH. Ce;}‘)”“
pybex
HBIC
KOHTP
OJIBHBI
€
pabor
bI




6 | Tenernueckas CBS3b MEXIY KJaccaMu Heopran Homa | 1 |28
HEOPraHUYECKHUX COEINHEHUI uaeckune e | 55
) coetuHe sajiain
HUsA, HE N
CEMHH
BKJIIOYE ap
HHBIE B pybex
BaxkHel HblE
mue KOHTp
KJ1aCCBhbI. OJIBHBIL
[§]
pabot
bl
7| Okeunpl. Knaccubukanys okcuaoB (4 TpyIIb). Hecone Aova 111 128 | VK |1,
o HITHEC
[Mpumepsl peaknmii monydeHHss OoKcuaoB (3 obpasy sazarm | 92 -1, |8
puMepa). tomune e 2
OKCHbI CEMUH
ap,
pyoex
HBIC
KOHTP
OJIBHBI
€
pabor
bl
8 | OrHOIICHHE OKCHIOB PasiMYHBIX TPYIII K BOJE, Coortse Aoma 11 128
v} IIHEC
KHCJIOTaM U ILEJI0YaM; B3aUMOJIEHCTBHE OKCUIOB TCTBUE samam | 09
MEXTy COOOH. OKCHJIO e
BHU CEMHUH
KHCJIOT ap,
pyoex
HBIC
KOHTp
OJIBHBI
[§]
pabor
bI
9 | Kucnotsl. Knaccudukarms KHCJIOT I1o [paBun Moma | 1128 | VK |1,
HTHEC
CIHEIyIOIMM IIPU3HAKaM: a) OCHOBHOCTbH, O0) a samam | 90 -1, |8
coJiepKaHue KICIOpO/Ia, B) CHJIa SIEKTPOIINTA, T) BBITECH e, 2
JIETYy4eCTh, 1)  PacTBOPUMOCTb.  IIpumepsl CHHA C";‘;““
o KHCJIOT. >
peakIuii moydeHus Kuciort (3 mpumepa). py6ex
HBIC
KOHTpP
OJIBHBI
(S
pabot
bl
10 | B3aumopeiicTBHe ~ KHCIOT €  METaUIaMH, Kucnor Aoma 11 128
ITHES
OKCH/IaMH, OCHOBAaHMSAMH U COJIIMU (TIPUBECTH bI B samam | 00
npuMmepsl peakuuit). OcoOble cBOMCTBa KUCIOT- Tadmm e,
oxucimreneit (HNOz, H2SO4 ko). N CoMHH
pacTtBo ap,
pHUMOCT ng?
u KOHTp
OJIBHBI
(S
pabor
bl
11 1 OcHoBanus. Kiaccuukanys OCHOBaHHMH 110 PactBop foma | 1 128 | VK |1,
IIHEe
pacTBOpUMOCTH W cuiie 3nnekrponura. OcoOble HIMPIC 1 sananu | 09 -1, |8
o ILI0XO0
CBOWCTBA  TMADOKCHZA ~ aMMOHMS. [Mpumepsr pacTsop e, 2
peaknuii ToNyueHHs OcHoBaHWH (3 mpumepa). HIMBIE Ce;‘;m‘
[Tony4yenue rugpokcuia aMMOHHUS. OCHOBaH pyﬁém
ust. HBIE
KOHTpP

OJIbHBI
e
pabot
bl




12 | OrHoueHNe OCHOBAHUHN K KUCIOTaM, KACIOTHBIM I'mapar Homa | 1 |28
OKCHJIaM, COIISIM, HEMeTalaM H aM(pOTEPHBIM aMMuaxa e | 55
) ’ P 3aJaHl
Metauiam. QOcoOble  cBOHCTBa  aM(OTEPHBIX e,
OCHOBaHHWU (TIPUMEPHI PEaKIHiA). Ce;‘:)““
pyoex
HbIC
KOHTp
OJIbHBI
€
pabot
bl
13 | Conu. Knaccudpukanus coneit (5 rpymm). Knacen Aowa 11128 | VK |1,
9 o OITHEC
[Mpumepsl  peakuwmit momyuenus coneir (11 uxanys sazamu | D9 -1, |7,
o o CcoJicn
CIoco00B). BsaumopeiictBre cojieit c o e 2 8
KHCJIOTaMH, OCHOBAaHUSMH U COJIIMH (TIPHMEPHI). OTHOLIE Ce;;““
HUIO K pybex
TUAPOIN HbBIE
3y. KOHTp
OJIbHBI
€
pabor
bl
14 | Tunponus coseil (MOHHBIE W MOJIEKYIIAPHBIE Fugpomn Homa | 1 128
3 IHee
aBHCHUS CTYIIEHUATOr0 THAPOJIN3A). 55
yp y ApoITH32) cocmme saanm
HEMeETall ap,
JIOB pybex
MEXIy HbIe
coboit KOHTp
OJIBHBI
€
pabor
bI
15 | TTonsTue OKUCIIUTEIBHO-BOCCTAHOBUTEIHLHOM Tunuan foma |1 128 | VK |1,
OIHEee
peaKIuH, OKHCIUTEIIS, BOCCTAHOBHTEIL. bre sanann | 99 -1, |6
OKHCIIUT
ITpumepsr MEXMOIICKYIISIPHBIX, eI e 2
BHYTPUMOJIEKYISPHBIX OKHUCIIUTENHHO- Ce;‘;““
BOCCTAaHOBUTEJIbHBIX  pEAKUMA U  peakuui py@;}x
JUCTTPONIOPIIMOHUPOBAHHS. HEIE
KOHTp
OJIBHBI
(S
pabot
bl
16 | MeTtox oiekTpoHHOrO OajgaHca Kak METOJ Tunnun Toma | 1 128
noab6opa Ko PHUIMEHTOB bie e | 55
) BOCCTaH 3ajaHu
OBUTCIIHN c
CEMHH
ap,
pyoex
HBIC
KOHTp
OJIBHBI
(S
pabor
bI
17 | dusnyeckne BEIMYUHBI, HCIOJb3yEMBIE TIPH Enunui Homa | 1128
nIHee
penieHun pacUYeTHBIX 3a1a4: Macca, Bl 55
H3MEpEH saziaHu
OTHOCHTEJIbHAS ATOMHAsi Macca, OTHOCHTEIbHAs s e
MOJISKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, dusmaec Ce;‘;m‘
MOCTOSIHHAsT ~ ABOrajipo, MOJIApHas  Macca, KIX pyBex
MOJIApDHBIA O0BEM W  Jpyrue  MOJIApHBIE BEIMMHH HbIC
BEJMYUHBI, MOJIAPHBIA 00BEM MIEATBHOTO rasa ’ KOHTP
HanboJIe OJIBHBI
MpU  HOPMAJbHBIX  yCHOBUSX  (H.y.), JOJS e YacTO e
(MaccoBasi, oObeMHas, MOJSpHas), IUIOTHOCTH, HCIIONB3 pagor
bI
OTHOCHTEJIbHAS IUIOTHOCTh ra3a, CKOPOCTh YEMBIX B




XMMHYECKOH pEaKIiH, TEMIIepaTypa, CTCIeHb Kypce
(muccormalum, MpeBpalleHns U mp.), KOHCTaHTa XUMHUH.
XMMHYECKOTO PaBHOBECHSI.
18 | VpaBuenuss cBs3u  Mexay — Gusuueckumu | - | 2 | - | 3akon | 2 Aova 111 128 | VK |1,
BEITMYMHAMH. Bl ;;T:H 55 -1, |2,
ujeanb e, 2 4
HBIX CEMHUH
ap,
rasos. pyBes
YpaBH HbIE
etiite o
Menne e
JeeBa- pabor
Kitane "
WpOHA.
r 18 |36 | 10 18 28 |50
or 8
o
6. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
No/m. Tema Bun KomuuectBo | AkTHBHBIE (GOPMBI HNHTepakTHBHBIE
3aHATHSA acos ¢popmbl
1 CwMm. yuebHO- Jexumm 72 ITepcniekTUBHO -
METOINYECKYIO KapTy OIIEPEKAIOIIETO
00y4eHus,
MOJAYJIbHAs
TEXHOJIOTHS,
po0JIEMHOTO
oOyueHus
2 Cwm. yueGHo- IpakTuieckne | 36 [IepcnekTuBHO - biau-urpsl,
MCTOAHMYECKYIO KapTy OIIEPEKAIOIIETO JHUCKYCCUOHHBIE
o0yJeHwus, TEXHOJIOTHH:
MOJyJIbHAs MO3TOBOM IITYpM,
TEXHOJIOTHS, KENC-TEXHOJIOT s,
poOIEMHOTO TEXHOJIOTHSI
o0yueHus CUTYallHOHHOTI'O
aHanu3a
3 Cwm. y4ebOHo- Jlaboparopubt | 216 [TepcriekTHBHO - bmu-urpel,
MCTOAHMYECKYIO KapTy ¢ OIIEPEKAIOIIETO JHUCKYCCUOHHBIE
o0yJeHwus, TEXHOJIOTHH:
MOJyJIbHAs MO3TOBOM IITYpM,
TEXHOJIOTHS, KENC-TEXHOJIOT s,
poOIEMHOTO TEXHOJIOTHSI
o0yueHHs CUTYallHOHHOT'O
aHanau3a

7. Y4eOHO-MeTOAMYeCKOe oDecrevyeHne cCaMOCTOsITeIbHOM padoThI




CamocrosiTenpHass paboTa CTYJAEHTOB IMPOBOJAMTCS B BHAE MUCHMEHHBIX IOMAITHHMX 3aIaHuil
(KOHCIIEKTOB), a TaKKe IOATOTOBKM pedeparoB IO 3aJaHHONM TeMaTHKe. BONpOCH, BHIHOCHMBIE Ha
CaMOCTOATEIILHOE U3YUYCHHE, a TAK)KE yueOHas JUTepaTypa U METOIMUYCCKHI MaTeprasl [0 OpraHu3aliu
CaMOCTOSATEILHON PabOThl CTYJEHTOB OTPaXKEHBI B Y YeOHO-METOAMYECKOM KapTe MQUCHUILINHLL «XAMHS
OMOTEHHBIX IIEMEHTOB)» U Ha caiite aucraHiroHHoro ooyuenus COI'Y http://dist-edu.nosu.ru/.

Marepuaisl 110 OpraHu3aluid CaAMOCTOSTEIBHOM paOOTHI CTYAEHTOB OTPAKEHBI TAKKE B YUeOHO-
METOINYECKOM KOMIJIEKCE TUCLUTIINHBIL.

[To Kaxmoii W3 TeM Ul CaMOCTOSATEILHOIO W3y4eHUs, IPUBEICHHLIX B paboueil mporpamme,
CTyJIEHTaM CJeIyeT CHavajga MPOYUTAaTh PEKOMEHIOBAHHYIO JIATEpATypy W IPH HEOOXOAUMOCTH
COCTaBUTh KPATKHii KOHCIIEKT OCHOBHBIX ITOJIOKEHUH, TEPMUHOB, CBEICHHH, TPEOYIOMINX 3alIOMUHAHUS 1
SBJIIOIMXCS OCHOBOIIOJIArAOIIMMHU B OTOM TEME.

[lpy MOArOTOBKE 3aJaHMi IO  CAMOCTOSTENBHOM  paboTe  CTyaeHTaM  HeoO0XOIUMO
OPHEHTHPOBATHCS Ha KOHCIEKTHI JIEKIIUH, PEKOMEHAYEMYIO JTUTEPATYPY.

JIns paciIMpeHus 3HaHHU 10 AUCIMIUIMHE PEKOMEHIYETCS HCIIOIb30BaTh HTEpHET-PECYPCHI:

IPOBOAWTH TOWCK B pPa3lUYHBIX CHCTEMAx, TaKWX KakK OOIIMe IOMCKOBBIE CHCTEMBI:
www.yandex.ru, www.google.ru, a takxe clenHalbHBIE ITOMCKOBBIE CHUCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

8. OueHoYHbIe CPEACTBA VIS TEKYIIEr0 KOHTPOJIsSI yCIIeBaeMOCTH, PYOesKHOii aTTecTalluu U
NPOMEKYTOYHOM aTTECTALUM 110 HTOraM OCBOCHHS AU CHUILINHBI.

TCKYH_[I/Iﬁ KOHTPOJIb 3HaHHUH MMPpOBOAUTCS IYTEM OLCHKU BBIIIOJIHCHUA IMHMCbMCHHBIX 38.,[[3HPII>1 K
IMPAKTUYCCKUM 3aHATUAM, a4 TAKKC YCTHBIX OTBETOB HA NPAKTUYCCKUX 3aHATUAX.

Cemunap 1

Baxxneiimme nouatus ((GopMyIHpPOBKHU): aTOM, 3JIEMEHT, MOJIEKYJIa, HOH, IIPOCTOE BEILECTBO, CII0KHOE BEIECTBO,
BaJICHTHOCTb, CTETICHb OKUCIICHUS, XUMIUecKas popmyia, XuMmmdeckas peaknus. [lepuonndecknii 3akon J[. 1.
MenpneneeBa. [loHaTus: nepuoanyeckas cUcTeMa, NOPSAKOBBIA HOMEpP 3JIEMEHTa, IEPUOJ, rpymmna. i3meHenue
MeTaJNIMYECKUX U HeMeTaJJIMYeCKUX CBOMCTB BJIEMEHTOB B Tpynnax 1 noArpyrimnax.

Cemunap 2

1. DexTpoHHbBIC KOH(QUTYPALIUY ATOMOB B OCHOBHOM M BO30YJICHHOM COCTOSIHUSX. [IOHATHS: AP0 aToma,
AJIEKTPOH, DIIEKTPOHHAS 000JI0YKa, ATOMHAsE OpOUTah (KBAaHTOBAS S4EHKa), yPOBEHb, TOYPOBEHb.

2. Xumuueckas CBs3b. THUIbI XUMUYECKON CBA3HU. 3aBUCUMOCTb TUIIOB XUMHUYECKOH CBSI3U OT HPUPOIBI
B3aMMOJCHCTBYIOIIHUX aTOMOB. CTPYKTYpHBIC (hOPMYJIbI MOJICKYIL.

Cemunap 3

Kiaccupukanms XMMAYECKHX PEaKIHid:
- TI0 YHCITY BEIIECTB,

- 110 0OPaTUMOCTH,

- 1o TeroBoMy 3 dekTy,

- TI0 I3MEHEHUIO CTETICHN OKUCIICHUS,

- TI0 3apsiLy YacTHII.

Cemunap 4
Teopust AIEKTPONUTUUECKON Aucconuanuu. [[pumMepsl MOTHOM U CTYNIEHYATOW TUCCOUMAIIMN KUCIIOT U
ocHoBauuil. uccoumanus coneil. [[puMepsl HOHHBIX YpaBHEHUHN peakui, 3alIMCAHHBIX B IIOJIHOM U KPaTKOM

BUIC.

CemuHap 5


http://dist-edu.nosu.ru/
http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

Baxwueiiive kinacchl HeOpraHudeckux coequHeHuit. [ToHsITHs okcuaa, KUCIOThI, OCHOBAHUS U COJIM C TOUKHU
3PCHUS TEOPHUH DJICKTPOTUTHICCKON TUCCOITMAIIHH.

CemuHap 6

I'enernyeckast CBSI3b MY KJIacCaMU HEOPTaHUYECKUX COCJIMHCHUM.

Cemunap 7

Oxcupsl. Kmaccndukanus okcunos (4 rpynmsl). [Ipumepst peakmwii momydeHust oKCHAoB (3 mpumMepa).

Cemunap 8

OTHoIIIEHHE OKCUIOB Pa3INIHBIX TPYIIT K BOJIE, KHCIOTaM M IIeJI0YaM; B3aUMOJICHCTBHE OKCHIIOB MEXTy COOOM.
Cemunap 9

Kucnotel. Knaccudukanms KucioT 1o cleIyomuM Mpu3HakaM: a) OCHOBHOCTb, 0) cojiepKaHne KUCIOPOAa, B)
CHJIa DIIEKTPOJINTA, T) JIETY4YeCTh, ) PACTBOPUMOCTE. [[prMeps! peaknunii moxydeHus KucioT (3 mpumepa).

Cemunap 10

B3aumoseiicTBIE KUCIOT ¢ METaIaMU, OKCHIaMH, OCHOBAaHHSIMHU U COJISIMHE (TIPUBECTH MTPUMEPHI PEAKITHIA).
Oco0nie croiicTBa kuciot-okucaureneit (HNOs, H.SO4 koHiL).

Cemunap 11

OcnoBanus. Kitaccngukanus OCHOBaHHIA TT0 PACTBOPUMOCTH U CHIIE dieKTponnTa. OcoOble CBOHCTBAa THAPOKCHIA
ammoHus. [Ipumeps! peakiuii momydeHus: ocHoBaHwmid (3 mpumMepa). [lomyyenne ruipokcuaa aMMOHHSL.

Cemunap 12

OTHoIIeHHe OCHOBAaHUH K KUCIIOTaM, KHCIIOTHBIM OKCHJIaM, COJISIM, HEMeTallaM U aM(OTepHBIM MeTajljlaM.
Oco0sble cBoiicTBa aM(OTEPHBIX OCHOBAaHUN (TIPUMEPHI PEaKIUii).

Cemunap 13

Comu. Knaccudukauus coneii (5 rpynm). [Ipumepsr peakuuii nomydenus coneit (11 cnoco6os). Bzaumoneiicteue
coJieil ¢ KHCI0TaMH, OCHOBAaHUSIMH U COJISIMU (TIPUMEPHI).

Cemunap 14

I'maponu3 coneii (MOHHBIE U MOJIEKYJISIPHBIC YPaBHEHHS CTYIICHYATOTO THIPOIIH3a).

Cemunap 15

[oHsITHE OKMCIUTENEHO-BOCCTAHOBUTEIBHOM PEaKIIuK, OKHCIIUTEIS, BOCCTaHOBUTENS. [IprMephbI
MEXMOJIEKYJISIPHBIX, BHYTPUMOJIEKYJISIPHBIX OKHCIIUTEILHO-BOCCTAHOBHTEILHBIX PEAKIINN M PEaKIUii
JTUCIIPONOPLMOHUPOBAHHS.

Cemunap 16

MerToz 31eKTpOHHOTO OanaHca Kak MeToA noadopa KodpGHUIHEeHTOB.

Cemunap 17



dusnyeckre BEIMYHUHBI, HCIIOb3yeMbIe TIPH PEIICHAN PACUETHBIX 33/1a4: Macca, OTHOCUTENIbHAs aTOMHAas Macca,
OTHOCHUTENbHAS MOJICKYJIIPHAsT Macca, KOJIMIECTBO BEIECTBA, IIOCTOSIHHAS ABOTapO, MOJISIpHAs Macca, MOJISIPHBIN
00BEM H JPyTrHe MOJISPHBIC BEIHUNHBI, MOJISIPHBIN 00BEM HJICATBHOTO ra3a MpU HOPMAJIbHBIX YCIOBUAX (H.Y.),
noJst (MaccoBast, 00bEeMHasl, MOJISIPHAS ), INIOTHOCTh, OTHOCUTENIbHAS TUIOTHOCTh ra3a, CKOPOCTh XUMUYECKON
peakiuy, TeMIeparypa, CTerneHb (AUCCOIUAIINY, TPEBPALCHHUS U TIp.), KOHCTAHTa XUMHYECKOTO PaBHOBECHSI.
Cemmrap 18

YpaBHEHHUS CBSA3M MKy (PH3HMUECKUMHU BETMIMHAMHA. 3aKOHBI WI€abHBIX Ta30B. Y paBHeHNE MeHeneeBa-
Knaneiipona.

CemuHapcKue 3aHSATHS MPU3BAHBI HAYYUTHh CTYACHTA CAMOCTOSTENILHO aHAIM3MPOBATH YUEOHBIH
matepuai. llenplo ceMHHapoB i CTYACHTOB, INMPHUCTYMAIOIUX K HM3YYCHUIO Kypca, sBisercs: 1)
3HAaKOMCTBO C 0a30BBIMH MOHATUSAMH Kypca; 2) IpUOOpEeTeHNE HaBBIKOB aHAlIM3a y4eOHOro MaTepHuana; 3)
BBIpa0OTKAa YMEHHS CaMOCTOSITEIIbHO W KPHUTHUYECKH TIOJXOJUTh K H3y4aeMoMy Marepuany; 4)
(bopMHpOBaHKE HABBIKOB YCTHOTO BBICTYIUICHHS W y4acTUsl B IUCKYCCHUSX; 5) yMEHHUE pelaTh 3aJaud U
BBINOJIHATh PA3JIMYHbIC YIIPAKHEHUS, KOTOPBIC MO COJACPKAHHIO OTHOCATCS K OOMICKYJIBTYpHOU JHOO
podhecCHOHATLHOM IS TEIILHOCTH.

OreHKa TMOATOTOBKU K TPAKTUYECKUM 3aHATUSAM (JIOMAlllHEee 3a/laHue) M BBICTYIUICHHE HA CEMHHApPE
coctapisieT 50 6anmIoB 3a TEKYIIYIO pabOTy B T€UEHUE CEMEeCTpa.

33[[31—[1/15[ JJI1 CAMOCTOSITEIbHOI MOAT0TOBKH K CEMUHAPCKUM 3aHATUHAM

Howmep Tema 3aganue

1 Baxuneilire noHsITHSL Xumust. XUMUUECKU 35eMeHT. AToM. Mosekyna. XuMuueckoe
coeauHeHue. BanentHocTs. CTeneHb OKUCIIEHUS. Y paBHEHUE
XUMUYECKOHN peakiuu. TUIbl peakuid.

2 DJeKTpOHHbBIE KOHPUTYpaLUH 1. Omnwucanue COCTOSHHS DJCKTPOHA B aToMe. OJEKTPOHHBIC

aTOMOB B OCHOBHOM U KOH(UTYpaLuu.
BO30YXJEHHOM COCTOSTHUSIX 2. OcHOBHBIC MPUHIMIIEI U TIPaBUIIA, ONPEIEIAIONINE MOPSIIOK
3aI10JHEHUS opOwuraneit JJIEKTPOHAMH: TIPUHLINTT

HauMeHbIIel sHeprun, npunuun [laynu, npasuno XyHaa.

3. ®dusnueckuil CMBICI HOMepa Iiepuoja, HOMepa IpyIIbl H
JIEJIEHUs] TPYNN TEePUOJUYECKON CHUCTeMbl Ha TJaBHYIO H
OOOYHYIO MTOATPYTIIIHL.

4. 3aKOHOMEpHOCTH M3MEHEHHs B TIpymiax M Mepuojax
aTOMHBIX PaJWyCcOB, TMOTEHIMAJIOB HOHM3ALMU W SHEPTHH
CPOJICTBA K IEKTPOHY.

3 XUMHAYECKasa CBI3b 1. Ilpupoaa xuMHYECKOH CBsI3U. Paznuuus Mex a1y NOHATUAMU
«XUMUYECKas CBSI3b» U «BAJCHTHOCTHY, «BAIEHTHOCTh)» U

CKOOPAMHAITMOHHOEC YUCIIO».

2. OcHOBHBIC TIOJIOKEHHUSI TeOpUHM BalleHTHBIX cBs3el (BC).
HaceimmaemocTs v HanpaBIeHHOCTh KOBAIEHTHOM cBsi3u. [IpocToit
¥ JOHOPHO-aKLIENTOPHBIH MEXaHW3M 00pa30BaHUs KOBAaJEHTHOMN
cBsi3u. CrocoObl IepeKpbIBaHUs OpOHTaieii (G - U 7T- CBS3M).

3. Teopust ruOpUAN3AINN ATOMHBIX OpOUTANIEH.

5. HoHHas cBA3b Kak KpallHMH ciydall TOJISIPHOM CBA3H.
HenanpaBneHHOCTh U HEHACHIIIAEMOCTh HOHHOM cBsizu. [loHsTHE




HOHHOTO KpHCTAala.

7. DnexTpocTaTUdecKas mpupoaa MEXMOJICKYIISIPHOTO
B3aUMO/ICHCTBUSI. [Tpumepst OPHEHTAIIMOHHOTO,
WHAYKIHOHHOTO U AUCIIEPCHOHHOTO B3aUMOICHCTBUSL.

8. BogjopomHas cBS3b Kak YaCTHBIM CIy4ail KOBaJEHTHOMN
JIOHOPHO-aKIENTOPHOU CcBs3u. IIpuMepbl BOAOPOIHON CBA3M
(Boma, (TOpPOBOAOPOM, CATUINMIIOBBIA aHTHIpHUN). BiusHue
BOJIOPOJTHOH CBSI3M Ha (pu3nvecKre cBOHCTBA BEIECTB.

9. 3amaum W ynpaxHCHUs:

9.1. OnumuTe CTpOCHNE CIEAYIOMNX MOJIEKYJI, UCTIONB3Ys METO

MBC: CO,, CO, NO, NO2, N20O, O3, SO, SOs3, H3PO4, H3POs3,

H3PO..

4 1. Knaccupukanus XUMHAYECKHX | - 1O YHCITY BEILECTB,

peaxuuii: - 10 00paTUMOCTH,

2. Teopus  >HEKTPOTUTHYECKOH | - TIO TETIOBOMY 3 (exTy,

JUCCOLIUALNH. - 110 U3MEHEHUIO CTENICHN OKHUCIICHUS,
- 10 3apsily YaCTHII.
[IpuMepsl MONHOM U CTYNEHYATON AUCCOLMALNN KUCIIOT U
ocHoBanuil. {uccounanus coneil. [Ipumepsl HOHHBIX YpaBHEHUI
peaKIyii, 3aMMCaHHbIX B ITOJTHOM U KPaTKOM BHUJE.

5 Baxkueiinue KJ1acChl 1. Baxwueiilme KIacchl HEOPraHUYECKUX COETUHEHHIA:
HEOPraHMYCCKUX COEIMHEHUH. ompeesieHNs], KIacCUQUKALUsl, METOAbI TOTyYeHNUS,
IlonsTus OKCHJA, KHCJIOTEI, XUMHYECKHE CBOMCTBA.

OCHOBaHW:A U COJIM C TOYKN 3PCHUA 2. Tlony4uTs CleayIONHE COEANHEHNS MAKCUMAILHBIM

TEeOpUH JICKTPOJIUTHICCKON grcaoM crioco6os: H3PO4, Ca(OH)z, ZnSO4, CuO.

AuCCONnALHH. 3. C KakuMH M3 CICAYONIHX BEIIECTB U KaK pearupyer
pactBop NaOH: BaCl,, CuCly, AICIz, Al(OH)s, SO,
Cl?

6 Oxcunel. Knmaccugukanus okcunop | [Ipumepbl  peakiuii  momydeHHs OKcuaoB (3 mpumepa).
(4 rpynmsr). OTHOLICHHE OKCHIOB PA3IMYHBIX TPYNIl K BOJE, KUCIOTaM M

11es049aM; B3aUMOACHCTBHE OKCHUIOB MEXAy COOOM.

7 Kucnotsr. Knaccudukaius KUCIIOT 10 CASAYIONIMM MIPU3HAKAM: a)

OCHOBHOCTb, 0) coJiepKaHne KHCIOPO/ia, B) CHIIa AJIEKTPOJINTA, T)
JIETYy4€eCTb, /1) paCTBOPUMOCTb. I Ipumepsl peakiuii noxydeHus
kucioT (3 mpumepa). BzanmoeiicTBre KUCTIOT ¢ METalIaMH,
OKCHJIAMH, OCHOBAaHHSIMU ¥ COJISIMH (TIPUBECTH MTPHMEPEI
peaxiuii). OcoOsle cBoiicTBa kucioT-okuciureneir (HNOs, HoSO4
KOHIL).
8 OcHoBaHUSI. Knaccugukanus ocHOBaHUI 1O PACTBOPHUMOCTH 1 CHIIE
anexkTponuta. OcoOble CBOMCTBA THAPOKCHIa aMMOHUA. [Tpumepst
peaknuii moydeHus: ocHoBanwuii (3 mpumepa). [lonyduenne
THIIPOKCHIa aMMOHUS. OTHOIIIEHNE OCHOBAHUH K KHUCIIOTaM,
KHCJIOTHBIM OKCHJIaM, COJISIM, HEMETaJIaM U aM(pOoTepHBIM
MeTajuiaM. OcoOble cBoiicTBa aM()OTEPHBIX OCHOBAaHHI
(mpuMepsl peakiui).
9 Conn. Knaccudukamus conet (5 rpymm). [Ipumeps! peakuuii HoTydeHHUs
coieii (11 crmoco6oB). BzaumonelicTBre coei ¢ KHCIIOTaMH,
OCHOBaHUSIMH U coyisiMU (puMepsl). ['naponus coneit (MOHHBIE 1
MOJIEKYJISIPHBIE YPaBHEHHS CTYIIEHYAaTOTO THPOIN3a).
10 OxucinTenbHO-BoCcCTaHOBUTENbHBIE | [ToHsTHE OKHCITUTEbHO-BOCCTAHOBUTEIBHOM peakium,

peaxiuu

OKHUCIUTENA, BOCCTaHOBUTENs. IlpuMepbl MeEXKMOJIEKYISPHBIX,
BHYTPUMOJIEKYJISIPHBIX OKHCJIMTEIHbHO-BOCCTAHOBUTEILHBIX
peakuMii WU peakiui  AUCHPONOpPLUUOHHUpOBaHus. Meton
AJIEKTPOHHOTO OallaHca Kak MeTo]l moa0opa Koa(uimeHToB.




11 Odusznyeckue BEIMYMHBL, | Macca, OTHOCHUTENbHAas aTOMHas Macca, OTHOCUTENbHas
WCIONB3yeMblE  TPH  PEIICHUH | MOJEKYJSIpHAs Macca, KOJHYECTBO BEIIECTBA, ITOCTOSHHAS
pacyeTHBIX 3a1a4 ABorazipo, MOJSipHasT Macca, MOJSIpHBIH OO0beM WU Jpyrue
MOJISIPHBIC BEJIMYUHBI, MOJSPHBI 00bEM HAEANBHOTO rasa MpH
HOpPMaJbHBIX ycloBHAX (H.y.), Hois (MaccoBas, oObeMHa,
MOJIIpHasi), TUIOTHOCTh, OTHOCHTEIbHAas IUIOTHOCTh Trasa,
CKOpOCTb ~XMMHYECKOH peakUud, TeMIlepaTypa, CTeleHb
(mucconmanuy, MPEBpALICHUS] M IIp.), KOHCTaHTa XHUMHUYECKOTO
paBHOBECHSI.

VYpaBHeHHS CBSA3M MEXKAY (QU3NUECKUMH BETMYMHAMH. 3aKOHBI
nJeanbHbIX ra3oB. Y paBHeHHe MenneneeBa-KnanelipoHa.

3aganus I pyOesKHBIX KOHTPOJIBHBIX padoT (1eMoBepcHs)

Tema 1. Kitaccel HeOpraHmueCKuX COCTMHEHUMA

YKaxuTe peakiiu, KOTOPbIE MOTYT OBITh MMPAKTHYECKH OCYIIECTBUMBI
NaCl + Ba(NOs), =

CuSO4 + NaOH =

KNO3 + NaOH =

CaCl + Cr(OH); =

Coxn coctaBa Fe(OH);NO, nmeet Ha3BaHme
TUOPOHUTPHUT JKeae3a

THUIPOKCOHUTPAT JKee3a
JUTUIPOKCOHUTPAT Kele3a
JUTUIPOKCOHUTPUT Kele3a

B kakoli cxeme MOXHO OCYILLIECTBUTH MpeBpalleHus pactsopom NaOH
FeCl; — Fe(OH)s — Fex(S0a)s

AIClz — AI(OH)3 — Na[AI(OH)4]

Ba — BaO — Ba(OH):

CuBr; —» Cu(OH); — CuO

Tlunpocynedhun xenesa (I1) umeer hopmymy
Fe(H803)2

FE(HC03)2

Fe(HS):

Fe(HSO4)2

T'unpokeny lmHKa

MPOSIBISIET TOJIBKO OCHOBHBIE CBOMCTBA
MPOSIBISIET TOJIBKO KUCJIOTHBIE CBOWCTBA
nposiBiIsieT aM(OTEpHbIE CBOHCTBA

HE NPOABIACT KUCIIOTHO-OCHOBHBIX CBOMCTB

Kak u3MeHHTCsI [IBET HEHTPAJIBHOTO PAacTBOPA, COJCPIKAIIETO JIAKMYC, TipH no0asieHun HCI?
KpacHbI — CUHUI

CHUHMM —> KpacHBII

(r0IEeTOBBII —> KpacHbIH

(hHoNeTOBBIN —> CHUHMI

Tewma 2. I'mpponus conei




PacTBOp Kakoif com UIMEIOT KUCIYIO peakiuio cpeabl (pH<7)?
Na2804

KCI

Ca(NOs),

BeC|2

B pacTBOpe Kakoro BeliecTBa JaKMyC UMEET KPACHBIM 1BET?
NaOH

KCI

Na>SO4

NH,4CI

Tema 3. OBP

VKa3aTh BEIIECTBO, KOTOPOE SBJISETCSA CUIBHBIM OKHUCIHMTEIEM:
HCI

H.0

NaxSO4

HNO3

Cymma koa¢durnenToB B ypaHernu peakimn K>SOz + KMnO,4 + KOH — K,SO4 + KoaMnO, + H20 pasaa
7

9
8
11

Koaddumment nepen BocctanoButeneM B ypaBHeHun peakuu H,0, + KMnO4 + KOH — O, + KoMnO4 + H20

paBeH
1

2
3
4
Tema 4. PacuerHsle 3aga4un

[Tpu HOpMaBHBIX ycIOBUSIX | T BOJOpO/a 3aHIMAET 00bEM
1x

224 n

11,2 1

5,61

B 15 mut Bogst pacTBopuiu 5 T comnu. [lomydwm pacTBOp ¢ MacCOBOM osei
25%
20 %
30 %
15%

Tema 5. Ctpoenue atoma

C yBenu4eHHEM 3apsiia sipa OKUCIUTENbHBIC CBOWCTBA ATOMOB XUMHUECKUX 3JIECMEHTOB TPETHETr0 TepHOIa
YCHITHBAIOTCS

ociabeBaroT

HE U3MEHSIOTCS

N3MCHAKOTCA HepI/IOJII/IT-IeCKI/I

DnekTpoHHas GopMya ...4d°5S! npuHaIEKUT XMMUYECKOMY SIEMEHTY
Ag
Tc



Cr
Mo

Vkaxkute cyMmy KBaHTOBBIX uncen (N + |) s 4d-anekrpona

2
4
5
6

CKOJIbKO BaJICHTHBIX OpOHTaNei B aToMe hTopa

3
2
4
5

YKaXHTe NMEKTPOHHYIO KOHGUTYPAIIHIO IEHTPAJIBHOTO aToMa B MoJieKyie SFe, Haxos1merocs B
COOTBCTCTBYIOIHCP'I CTCIICHU OKUCJIICHUA

[He]2s2p°

[He]2s?2p*

[He]2s22p?

[He]3s%3p°

Tema 6. DHepreTrka U CKOPOCTh XMMUYECKOW peaKIvu

VKa)xuTe, B KAKOM HaIPaBJICHHH CMECTUTCS PABHOBECHE ITPU IMOHKEHUH TEMIIEPATYPHI
CaCOs() <> CaO(y COyr), AH>0

BIIPABO

BJIEBO

HE CMECTHTCS

[Ipu kOMHATHO# Temrieparype ¢ HanOOJbIIEH CKOPOCTHIO MTPOTEKAET PEAKITUS MEXKITY
NaOH(p-p) u HCI(p-p)

CuO(tB.) 1 H2SO4(p-p)

CaCOy(tB.) u HCI(p-p)

Zn (1B.) 1 H2SO4(p-p)

[Ipu moBBIIIEHNH NaBiIeHUS B 2 pa3a CKOPOCTh dJeMeHTapHoH peakiuu Hy + 1> = 2HI
HE MEHseTCs

yBeNU4YUBaeTcs B 2 pas3a

yBeJIH4YHuBaeTcs B 4 paza

yBEJIMYHMBAeTCs B 8 pa3

busersl k 3a4eTy

BUWJIET Ne 1

1. Ucropus pa3BuTHsI MPEIACTABICHIM O CTPOSHUH aToMa: IIaHeTapHast Mozenb Pesepdopaa, moctynate bopa.
2. I'mpponus coneli. Kakue u3 ciaenyromux cojieil moasepratorcs ruaponu3y? HamucaTh MOHHBIE U MOJIEKYIISIPHBIE
YpaBHEHUSL.

BUJIET Ne 2

1. I[I/ICCOI_II/IaLII/ISI KHUCJIOT, OCHOBAHHM U COJICH B BOJHBIX paCTBOpax. TlonsATHE KMCIOTHI 1 OCHOBAHUS.
2. OKHCIIHTENBHO-BOCCTAHOBUTEILHEIE CHCTEMBL. I/I306pa)K€HI/I€ OKHCJIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX CHUCTEM
METOOM JJICKTPOHHOI'O OajaHca.



BUJIET Ne 3

1. Tugponus coneit. YcioBus MoiaBieHUs THAPOIU3A.
2. AtomHoe sapo. Macca W 3apsa NPOTOHA W HelTpoHa. SImepHble CHibl, WX Tpupona. [IpuMepsl SASPHBIX
peakiuii: o- pacman, [3- pacman, BT-pacnaj, AeJIeHHE THKETBIX Saep.

BUJIET Ne 4

1. Baxueiiive KJ1acChl HEOPTaHUYECKUX COCTMHEHUMN.

2. DNeKTpOoHHbIE KOH(PUTYpaIUH ATOMOB.

BUJIET Ne §

1. Tunbl XUMUYECKOH CBSI3U.
2. Ilpuamun Jle Hlatense. Ilpn n3MeHEeHUM KakWX MapaMeTPOB MOKHO CMECTHUTh PAaBHOBECHE ..... B CTOPOHY
MPOIYKTOB peaKuuu?

BUJIET Ne 6

1. [ToHsATHE CKOPOCTH XMMHUECKOU peakiiuu. DakTOphl, BIUAIONINE Ha CKOPOCTh PEAKITUH.
2. NloHHas CBS3b.

BUJIET Ne 7

1. OKHCIHTENBHO-BOCCTAHOBUTEILHEIC pCaKkuru.
2. Teopwust 3IEKTPOIUTHIECKOHN TUCCOIUAIIH.

BUJIET Ne 8

1. JIuccommanus KUCIOT.
2. Mertojpl MOTyYeHHS OCHOBAHUHA.

BUJIET Ne 9

1. Jucconpanyst OCHOBAHUM.

2. BomopoaHas cBSi3b KaK YacTHBIN CIy4ail KOBaJIEHTHON JOHOPHO-aKIENTOPHOM cBs3u. IIpumepsl BomopoaHoit
cBs3u (Boja, (pTOPOBOIOPOI, CATUINMIIOBBIA aHTHUAPHUI). BiusHue BOgOpOaHON CBsA3M Ha (pU3MUECKUE CBOWCTBA
BEIIECTB.

BUJIET Ne 10

1. IlonsiTre TerIoOTH (TeTIoBOTO 3 (heKTa) XMMUYECKON peakIiui. JK30- U SHA0TepMHUUEcKre peakiun. [[pruauHst
BBIIETICHUSI WJIH TTOTJIOIEHNS TEIUIOTHI B X0/1€ XUMUYECKON PEaKIIHU.
2. [Tomy4enue cojei.

BUJIET Ne 11

1. KoBaneHnTtHas cBs3b.
2. Ipuniun Jle larense. [Tpumepst BiusiHAS pa3invHbIX (HaKTOPOB (KOHIIEHTpAIIUS, TEMIIEpaTypa, JaBleHNe) Ha
COCTOSIHUE XMMUYECKOI0 PABHOBECHSI.



BUJIET Ne 12

1. Merannuyeckas CBS3b.
2. IlomyuyeHne OoKCHIOB.

BUJIET Ne 13

1. OcHOBHBIE TIPHUHIUIIBI U TIPAaBHIIA, OMPEAETAIONIE TOPSAOK 3alONHEHHS OpOHTaIe AIEKTPOHAMH: MPHHIIHIT
HavMeHbIIeH sHepruy, npuHuun Iaymnu, npasuwio XyHna.

2. Tonsitme pactBopa. [IpuMepsl TBEpHbIX, XUAKUX M Tra3000pa3HbIX pacTBOpoB. CyCHEH3WH, SMYJILCHUH,
KOJUIOUHBIE PACTBOPHI.

BMJIET Ne 14

1. TUTIBI XUMHUYIECKUX PCAKITHA.
2. VoHHas cBsI3b Kak KpaHUH ciydaid MOJSIpHOM CBA3U. HeHampaBlIeHHOCTh U HEHACHIIAEMOCTh MOHHOW CBS3H.
IToHsiTHE MOHHOTO KpUCTAJLIA.

BMJIET Ne 15

1. Baxxnelmme HoHITHS XUMUU.
2. Kucnotel, OCHOBaHUS U COJIM C TOUKU 3PEHUSI TECOPUU IIISKTPOTUTHUECKON JUCCOITUAIINU.

9. YueOHo-MeToaMYecKoe U MHGOPMALMOHHOE O0ecneyeHue JUCHUILIMHBI (MOTYJI51)

a) OCHOBHasl JIUTepaTypa:
1. Xomuenko I'.I1. ITocobue mo xumuu AJis NocTynaromux B By3bl. — 4-e uzn. — M.: PUA «Hosas
Bomnay, 2008.
2. Xomuenko ['.I1., Xomuenko N.I'. COOpHHK 3a/1a4 110 XUMHUU JIJISl TIOCTYTAIOMIUX B BY3bl. — 4-¢
n3n. — M.: PUA «Hosas Bomnay, 2008.
3. Ky3smenko, H.E. Hauana xumuu: 1 nocrynaromux B By3sl : [16+] / H.E. Ky3pmenko, B.B.
Epemun, B.A. IlonkoB. — 19-e u3z., snekrpoH. — Mocksa : JlabGopatopus 3nanumii, 2020. — 707 c. :

WII1.,Ta0II., CXEM. — Pexum JIOCTyMaA: 1o MOJINCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=595229 . - ISBN 978-5-00101-907-7. — Tekcr
JJIEKTPOHHBIN.

0) 10MOJIHUTEIbHASA JINTepaTypa:

4. Hectepos, A.A. BemecTBo kak npenMet xumMuu : yaueOHuk: [16+] / A.A. Hectepos, E.M. bash ;
MuHHCTEpCTBO HAyKH U Bbiciiero oopazoBanus PO, FOxHbIi QenepanbHblil yHuBepcuter. — PocToB-Ha-
Hony ; Taranpor : FOxubIil denepanbubiii yHusepcuter, 2018. — 166 c. : un. — Pexxum gocrtyna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=561293 — bubmauorp.: c. 148. — ISBN
978-5-9275-3017- 5. — TekcT : 2IEKTPOHHBIH.

5. JlonmomHUTENbHBIE TTIaBbl HEOPraHWYECKOW XUMMHM : yyeOHo-MeToauueckoe mocobue / T.II.
[lerpoBa, H.III. Mudraxoa, U.®d. Paxmarymnuna, T.T. 3unkuueBa ; nmox pen. A.M. Kysneuosa ;
MunucrepcTBo oOpazoBanus u Haykd Poccum, KazaHckuii HalMOHambHBIA HCCIIEI0BATEIbCKUI
TEXHOJIOTHYeCKU yHuBepcuTeT. — Kazanp : Ka3zaHCKuid Hay4HO-MCCIEA0BATEIbCKUNA TEXHOJIOTUYECKUI
yauepcuter (KHUTY), 2015. — 209 c. : Ttabn. — Pexum pnocrynma: mo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=428777 — bubauorp. B KH. — TEKCT : 3JIEKTPOHHBIA.

6. Kabanos, C.B. PacueTHble 3aaun B Kypce XUMHH : ydeOHO-MeToauueckoe nocobue / C.B.
Ka6anoB ; nayu. pen. K.b. JI3epanoBa. — Mocksa ; bepnun : Jlupekr-Menua, 2015. — 52 c. : uin. — Pexxum
noctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=278871 . — ISBN 978- 5-
4475-4578-9. — DOI 10.23681/278871. — TekcT : 37€KTPOHHBIA.

7. Kabanos, C.B. I'maponus coneii : yaeOHO-MeToanueckoe nocooue / C.B. Kabano. — Mocksa ;
bepmun : [upext-Memua, 2016. — 51 c¢. : wun., tabn. — Pexum nocryna: mo moamucke. — URL:



https://biblioclub.ru/index.php?page=book&id=437460 . — bubauorp. B kH. — ISBN 978-5- 4475-7703-2.
—DOI10.23681/437460. — TekcT : 31CKTPOHHBIHA.

8. Kabanos, C.B. Heopranuueckast xumusi. bi1okHOT abutypuenTa: crpaBouHoe nmocobue / C.B.
Kab6anoB. — Mocksa ; bepmun : Jlupekr-Menua, 2016. — 63 c. : cxem., Tabn. — Pexxum mocrtyma: 1o
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=437461 . — ISBN 978-5-4475- 7711-7.
—DOI110.23681/437461. — TekcT : 31EKTPOHHBIH

B) DJIEKTPOHHBbIE pecypchbl, 00ecneYnBaloNie peajn3anuio 00pa3oBaTebHbIX IPOrPpaMm
®I'BOY BO «CeBepo-OceTnHCKHH TrocygapcTBeHHbIl yHuBepcurer uMenn Kocra
JleBaHoBH4a XeTarypoBa»

OOecniedeH JOCTYI K COBPEMEHHBIM IMPO(MECCHOHAIBHBIM 0a3aM JaHHBIX, WH(GOPMAIIMOHHBIM
CIPaBOYHBIM M MTOMCKOBBIM cucTeMaM (6ubmmnoteka COI'Y):

1. DnekrponHas oubauoreka auccepranuu u apropedeparos PI'b (OB PI'b) (https://dvs.rsl.ru).

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

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

4. YuupepcasibHas 0a3 nmaHHbBIX East View (https:/dlib.eastview.com). Jlorun: Khetagurov;
[Mapoib: Khetagurov

5. OBC «KoHncynbranT cryaeHTtay. http://www.studentlibrary.ru 20

6. ObC «OpaiiT» - oOpa3oBaTenpHas cpena, BKIIOYAIOIIAs BUPTYaJIbHBIM YHMTaIbHBIA 3all
Y4eOHUKOB M y4YEOHBIX MOCOOMI OT aBTOPOB M3 BEAyIIMX BY30B Poccuu 1Mo BceM HamNpaBlICHUSM H
crrenranbHocTaM (Www.biblio-online.ru)

7. Nadopmanmonno-nipaBoBoii moptain «["apant» (http://www.garant.ru/ ).

8. CrpaBounas npaBoBas cuctema Koncynerant [Lmtoc (http://www.consultant.ru/ ).

10. MaTepuajibHO-TeXHUYECKOe olecnedeHne JUCIUNINHBI

Y4yeOHble ayIMTOPHUM /ISl NPOBECHUS] 3aHATHH JIEKIMOHHOIO THIIA, CEMHMHAPCKOI0 THIIA,
rPYNNOBBIX ¥ HWHAUBHAYAJIbHBIX KOHCYJIbTAIMH, TeKyIIero KOHTPOJIA M IPOMEeKYTOYHOI
aTrecTallii, a TaK/Ke CaMOCTOSITeIbHOW PadoThl 00y4YarOLIUXCHA: MPENoAaBaTeNbCKUM CTON, CTYII,
CTOJIBI U CTYINbS U1 o0yyaromuxcs, kadeapa, KiaccHas 10cKa.

O6opynoBanue: MutepaktuBHas qocka Smart Board — 1 mt.; Pabouast cranmust RU Ergo Home
123/ Keyboard USB/mouse optical USB/400 W 17 — 1 wrt. IIpoekunoHHOE MYyJIbTUMEAUNHOE
obopynoBanue (MynbTUMEAUIHBIN TTpoekTop Optoma Dx 327 ¢ MOTONOYHBIM KpeIjieHHEeM-KPOHIITENH
Kromax PROJETOR-10 ans npoektopoB 3 ct. HakioH; Dkpan DINON Manual 180x180 MW- 1 mr. ¢
IIPOrpaMMHBIM ~ 00€ClieuYeHUEeM, BBIXOJOM B CeThb VIHTepHET U JOCTYyIOM B  3JIEKTPOHHYIO
nH(pOopMalMOHHO-00pa3oBarenbHyto cpeny COI'Y.

[Iporpammuoe obecrnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cuctema tectupoBanus Sunrav WEB Class (beccpounoe T10);

[TporpamMHoe obecnieueHue JUisl peakTupoBaHus xumuueckux Gopmyn Isis Draw (beccpounoe
[10); Koncynprant mmoc; CucremMa noHMCKa TEKCTOBBIX 3alMMCTBOBaHUN «AHTUIIAruar.BY3»;
ITIporpamma pans OBM  «bank BompocoB Uit  KOHTposisi 3HaHuit»; [apant; Cisco Webex;
JIEMOHCTPAIMOHHbIE U y4eOHO-HaTJIsIHbIe TOCOOUs (BUICOIIPE3CHTALIHS).

Jladoparopusi O0uieid 1 HeOpraHu4YecKoO XMMHUH ISl IPOBEIEeHUs 3aHATHI CEMHUHAPCKOTO
THIIA, JA00OPATOPHBIX 3aHATHI, KYPCOBOI0 NPOCKTHPOBAHMA (BBINOJHEHHS KYPCOBBIX padoT),
rPYNNOBBIX M HWHAUBMAYAJIbHBIX KOHCYJbTALMH, a TakKiKe CaMOCTOSTeJIbHON PadoThl
00y4yaloIMXCsA: MPEroiaBaTeNIbCKUi CTOJ, CTYJ, CTOJIBI U CTYNbs JuId OOydarommxcs, JabopaTopHbIe
cronbl, kKadenpa, kimaccHas gocka. O6opynoBanue: Pabouas crannms: RU Ergo Home 123 —lmr.,
Monutop Asus VB 172 TN (Core 2 Duo E 4700/2 GB DD) -lmr.; Dxpan- 1mT.; MynsTumMeuiitHbIi
npoekrop Benqg MX 501 — 1 mrt. ¢ mporpaMMHBIM oOecredeHHeM, BBIXOJAOM B ceTb VIHTepHeT u
JOCTYIIOM B JJIGKTPOHHYIO HMH(OpMaLMOHHO-OOpa3oBarenbHyo cpenxy COI'Y  I[Iporpammuoe


https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.biblio-online.ru/

obecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WInRAR;
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema
tectupoBanusi Sunrav WEB Class (beccpounoe I10); IIporpamMmmHoe obecrieuenue i peaakTUPOBaHUS
xumudeckux dopmyn Isis Draw (becrutatroe I10); KoHcynbTaHT MITtoc; 1€MOHCTPAIIMOHHBIE M Y4EOHO-
HarJIsIIHBIC TTOcoOus (BuaeomnpeseHrtanus). 22 JlaboparopHoe obopynoBanue: BeiTskHOM mkad - 1 mrT.
pH-metp-muumBonbT™MeTp «pH-150MU»- 1 mr. Kamopumerp "Okcmepr 001K" — 1 mT. Ileus
mydenbHas [IM-8 - 1 mt. Becsr ananmutnaeckue SHINKO HT 84CE - 1 mr. Lentpudyra CM-12- 1 mr.
Konnykromerp «9xcnept -002-6H» -1 mt. llkad cymmnbnabiii SNOL - 1 mt. Memanka marautHas [19-
6110 c noporpesom - 1 wt. Becol anekrponasie MW-300 r-1 wt. Becsl 1abopaTopHble IPELU3UOHHBIE
CAS-1 mt. Muxkpockon «buonam» -1 mr. Bonsnas 6anst — 1 mr.

JlaGopaTopun: KOMNBIOTEPHbIE KJACCHI /Jisi NPOBedeHHS] TEKYHIero KOHTPOJIsl H
NMPOMEXKYTOYHOM  aTTeCTAlUM, a  TaKKe  CAMOCTOSAATeJbHOH  PpadoThl  00y4aromIUXCs:
MPENoIaBaTeIbCKUM CTOJI, CTYN, CTOJBI M CTYJbs i oOydarommxcs, kadenapa, KiaccHas HOCKa.
Ob6opynoBanue: KommbioTepsl Ajii KOMIBIOTEPHOIO Kjacca B KOMIUIGKTE - € IPOrpaMMHBIM
o0ecrieyeHueM, BBIXOJIOM B CeTh WuTepuer " JOCTYIIOM B AIIEKTPOHHYIO
nHpopManmonHooOpazoBatenbHy0 cpeny COI'Y; wucrounmku OecnepeOoiiHoro nwuTaHus, Ippon,
kommyTtaTop s kinacca D-Link DGS-10240, untepaktuBHas mocka 78* (1702070/15112/11344/2+
npoektop Beno MX503. TIporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft
Office Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Cuctema tectupoBanus Sunrav WEB Class (beccpounoe I10); IIporpammuoe
obecrieyeHue sl penaktupoBanus xumudeckux (opmyn Isis Draw (Beccpounoe I10); Koncymprant
wtoc; CucremMa MOMCKa TEKCTOBBIX 3auMCTBOBaHUM «AHTuIaruatr BY3y»; Ilporpamma g 9BM «bank
BOIIPOCOB JJIsI KOHTpoJisi 3HaHmit»; ['apant; Cisco Webex; HeMOHCTpallMOHHBIE W Y4eOHO-HATIISTHBIC
rmocoOus (BHICONPE3CHTAIINSA).

Bbubauorexa, B TOM 4ncie YUTAJBHBIN 3aJ1: CTOJBI U CTYJIbS Il 00YYaIOUINXCS, KOMITBIOTEPHI
B KOMILJIEKTE - C MPOTPaMMHBIM 00€CTIeYeHIEM, BBIXO/IOM B C€Th MIHTEpHET U JOCTYIOM B 3JIEKTPOHHYIO
nHpopMannoHHO-00pa3oBarenbHyio cpeny COI'Y Ilporpammuoe oGecniedenne: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free; Koncymbrant tumoc; [Mapant; Cisco Webex;
ObC"VuuBepcurerckas 6ubmuoreka ONLINE" https://biblioclub.ru ObC «KoHcynbTaHT cTyneHTa»
http://www.studentlibrary.ru 9bC «Opaiit» www.biblio-online.ru



CocTaB JMIEH3HOHHOTO ¥ ¢CBOOOHO PACIIPOCTPAHSIEMOI0 IPOrPaAMMHOI0 o0ecreYeHust

Ne HaumeHoBanue Ne qoroBopa (JauueH3us )
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
T.
5 Windows 10 Pro for Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
Workstations r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
10 Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
11 Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
12 Cucrema TectupoBanust Sunrav | Ne 468 ot 03.12.2013 UII Cynrarymun P.T.
WEB Class (6eccpouno)
AHTHBHPYCHOE TIPOTPAMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 1. 10
13 | ob6ecneuenue Kasperksy Total 14.03.2019 r., nponnena go 2021 r.
Security
Cucrema ympaBieHus 6azaMu CBoboHOE porpaMMHOe obecreueHue(0eccpoyHo)
14 L
nanabix MySQL FireBird
Cucrema moucka TeKCTOBBIX | Ne 795 ot 26.12.2018 (neiictButenen no 30.12.2019 r)
15 3auMCTBOBaHUN «AHTHIaruar. | ¢ 3A0 «Antu-Ilnaruar», npoaiena no 2021 r.
BVY3»
KoncynbpranTt+ Ne 430-2017/614 o111.01.2017 r. OOO «DacT-
16
Nudopm» (6eccpouno)
17 | I'apant 01.2020 1. -12.2021r.

22



