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[TporpamMma cocTaBiieHa B COOTBETCTBUU ¢ DenepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
crangaptoM mo HampasiaeHuto 04.03.01 Xumus, yTBep>KIeHHBIM MPUKa30M MUHUCTEPCTBA 00pa30BaHUS
u Hayku Poccuiickoit @eneparuu ot 17.07.2017 r., N 671, yueOHbIM IJIaHOM MOATOTOBKU OaxayiaBpa 1o
HanpasieHuto 04.03.01 Xumus, yrBepxkaeHHbIM Y4eHbIM coBeToM PI'BOY BO «COI'Y» npotokon Ne 9
ot 30.04.2020 .

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



1. Crpykrypa u 001Iasi TPYA0EMKOCTb U CHUIIIHHbI
OO61mas TpyA0eMKOCTh AUCHHUILUIMHBI COCTaBIseT 3 3a4eTHbIC eNuHuIbl 1 108 akageMuyeckux 4acos.

Ounas popma o0yueHus
Kypce 1
Cemectp 1
Jlexin 18
[TpakTHueckue (ceMHUHAPCKUE) 3aHATHS 36
JlaGopaTopHbie 3aHATHS -
KoHcynpranuu -
WToro aynnTOpHBIX 3aHATHI 54
CamocrosiTenpHas pabora 54
Kypcosas pabora HET
dopma KOHTPOJIS

3auer +
OO1iee KOJTUYECTBO YaCOB 108

2. lean ocBOeHUsI TUCITHILIMHBI

B coorBercTtBUn ¢ @enepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM 110
HampaBlieHHut0 noArotoBku (crenuanbHOcTH) 04.03.01 Xumus ¥ YpOBHIO BBICHIETO OOpa30OBaHUS
OakaylaBpuaT, yTBEpKJICHHOMY NpukazoM MwuaoOpHayku Poccum ot 17 wmrons 2017 roma Ne 671, menb
M3y4eHHsl Kypca JONOJHHUTEIbHbIE TJaBbl XMMHMU — BOCIIOJIHUTH HPOOENbI 3HAHUM ILKOJIBHOIO Kypca
o0mmeil 1 HEOpPraHWYeCKOH XUMHH, CIIOCOOCTBOBATH JIydIIEeMYy MOHMMAHHUIO YHHBEPCHTETCKOTO Kypca
xuMud. CTyIOeHT JOJIKEH OCBOMTH Ba)KHEHINIME 3aKOHBI OOLIEH XMMHUU U OCHOBHBIE 3aKOHOMEPHOCTH,
OIIpe/EIAIONIME CBOMCTBA M IPEBpAIIEHMs BEIIECTB, U Ha 3TOM OCHOBE M3y4YUTh y4EOHBIH MaTepuas
Kypca «Heoprannueckas XUMHsD.

V3y4eHne JaHHOW IUCIUIUIMHBI CIYXKHUT MOJATOTOBKOW CTY/ACHTa K Oyaymiei mpodeccunoHambHOM
NeSTeNbHOCTH B 00JacTAX —  HAy4yHO-HCCJIENOBAaTElIbCKOM M MEJarornyeckoil  corjacHo
npodeccuoHanbHbIM CTaHAApTaM:

1. Ipodeccuonanvubiii crangapt «llemaror (megarormuyeckasi AesiTeIbHOCTH B  cdepe
AOLIKOJbHOI0, HAYAJbHOI0 00Iero, OCHOBHOrO 0011ero, cpeaHero oo0uero odpasoBaHMs)
(BOocnuTATEJIB, YIUTEb)», YTBEPKICHHBII PUKa3oM MUHHCTEPCTBA TPYIa U COLIMATIBHOU 3aILUTHI
Poccuiickoit @eneparu ot 18 okrsa0ps 2013 r. Ne 544n (3apeructpupoBan MUHUCTEPCTBOM
toctuimu - Poccuiickoit  ®epepaunu 6 nexabpss 2013 1., peructpanumonnsiii Ne  30550), c
M3MEHEHUsMH, BHECEHHBIMH NPHUKa3aMM MMHHCTEPCTBA TPyAa M COUMAIBHOM 3amuThl Poccuiickon
@eneparuu ot 25 nexabpst 2014 r. Ne 11151 (3apeructpupoBaH MMHHCTEPCTBOM FOCTHUIMU
Poccuiickoit @enepanuu 19 despans 2015 r., peructpanuonssiii Ne 36091) u ot 5 aBrycra 2016 r.
Ne 422H (3apeructpupoBan MuHuctepcTBoM toctuiiuu Poccuiickoit @enepanuu 23 asrycra 2016 r.,
peructpanoHHbIi Ne 43326).

2. 01.004. TIIpodeccuonanbubiii crangapt «Ilexaror mnpodeccuoHanbHOro  00y4eHwus,
npogeccuoHaJIbHOr0 00pa3oBaHUsl W JIONOJHHUTEJIbHOI0 NPO(ecCHOHAIBLHOIO 00pa3oBaHMs»
YTBEPKJIEH MpUKa3oM MuHucTepcrBa Tpyna M conuanbHOW 3amuthl Poccuiickonn denepanuu or
08.09.2015 Ne 608n (3apeructpupoBan MunucrepcTBoM roctuiuu Poccuiickoit denepamuu ot 24
ceHts0ps 2015 r. Ne 38998).

3. 40.011. TIIpodeccumoHanbHblii cTaHAapT «CHENMATUCT MO HAYYHO-HCCIET0BATEIbCKHUM U
ONBITHO-KOHCTPYKTOPCKHM pa3pa0oTkam» yTBEp)KIEH IpuKa3oM MuHuCTEpCTBa Tpyla H
counanbHoi 3amuThl Poccuiickoit ®@enepanuu ot 4 mapra 2014 r. Ne 121H (3apeructpupoBan
MunuctepctBom toctuiuu Poccuiickoit ®enepaunn 21 mapra 2014 r., peructpaunoHHslii Ne
31692).



3. Mecto aucuunjunbl B cTpykType OINIOII GakanaBpuara nmo Hanpasneruto 04.03.01 Xumusa.b1.B.10

Jnis u3ydeHus: AUCUUIUIMHBL " J{ONOTHUTENbHbIE I1aBbl XUMUHM' HEOOXOIUMBI 3HAHUS, YMEHUS U
KOMITETCHIINH, TOJTYYCHHbIE OOYYaIONMMUCS B KypC€ XHMHH CPEAHEH IIKOJIBl B COOTBETCTBHH C
tpeboBanusiMu  DPI'OC  OcHoBHOro o060mero oo6pazoBanus (mpukaz Ne 1897 or 17.12.2010 ¢
nononguenusmu 2014 u 2015 rr.).

3HaTh:

1) oCHOBBI XMMHYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUYECKHX
MPEeBpALICHU HEOPraHUYECKUX U OPraHMYECKHX BEIIECTB KaK OCHOBBI MHOTHMX SIBICHHUH >XUBOH U
HEXUBOW MPUPOJIBI; YIITyOJIEHUE MPEACTABICHUN 0 MaTepUATHHOM €IMHCTBE MUPA;

Ymers:

1) caMOCTOSITENIBHO OMPEAENATh LEIH CBOEro OOYYEeHHS, CTaBUTh U (HOPMYIUPOBATH ISl ceOs
HOBBIE 3aJjaud B y4yeOe W TO3HABATENIbHON [EeATEIbHOCTH, Pa3BUBAThb MOTHUBBI M HHTEPECHl CBOEH
IM03HABATEILHOM JeSITEIHbHOCTH,

2) caMOCTOSITENIbHO IUIAHUPOBATh MYTU AOCTHIKEHUS eI, B TOM 4YHCIE albTEepPHATHUBHEIE,
OCO3HAaHHO BBIOMpATh Harboee Y3 eKTUBHBIC CTIOCOOBI pEIIeHUs YIeOHBIX U MIO3HABATEIHHBIX 3a/1a4;

3) ompenensaTh MOHATHSA, CO3[aBaTh 0000IIEHNUs, yCTaHABIUBATh aHAIOTHH, KiIacCUu()UIIUPOBATD,
CaMOCTOSITEIIbHO BHIOMpATh OCHOBAHHS W KPUTEPHH I KiIacCH(HUKAIMH, YCTAaHABIMBATH NMPHYHMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKJIEHUE, YMO3aKIIOUeHHEe (MHIYKTUBHOE, IEAYKTUBHOE
Y TI0 aHAJIOTHH) U JIeTIaTh BHIBOJIBI;

4) COOTHOCUTH CBOM JICUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISTh KOHTPOIb CBOECH
NESATCIILHOCTH B TIPOIECCE JIOCTIDKEHUS pe3yibTaTra, OINPeAesaTh CIOCOOBI JCHCTBUH B paMKax
MPEIJIOKEHHBIX YCIOBUM U TpeOOBaHMIA, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUHU C
W3MEHSIOLIENCS CUTYallue;

5) oOlLleHHMBAaTh MPABWJILHOCTH BBINIOJHEHHUS Y4eOHOU 3anadyu, COOCTBEHHBIE BO3MOXKHOCTH €€
peIIeHus;

6) opraHu30BBIBaTH y4ye€OHOE COTPYJHHUYECTBO M COBMECTHYIO [ESTEIBHOCTh C YYUTEIEM U
CBEpCTHHKAMH, pPabOTaTh WHAWBHIYAIbHO W B TPYIIE: HAXOAWTH OOIIEe pEIICHHE W pa3pemaTh
KOH(MIMKTHI HA OCHOBE COTJIACOBAHMSI MO3ULIMK M y4eTa UHTEpecoB; GOpMYyITHUPOBATH, ApTYMEHTHUPOBATH
¥ OTCTauBaTh CBOC MHEHUE;

7) yCTaHaBIWBATh CBSI3U MEXAY pEalTbHO HAOMIOJAeMbIMU XUMUYECKUMHU SBICHUSMU U
MpoIeccaMy, TPOUCXOASIIUMHA B MHKPOMHUpPE, OOBSCHATh MPUYHHBI MHOT000pas3wsi BEIIECTB,
3aBHCHMOCTh MX CBOWCTB OT COCTaBa U CTPOCHMs, a TaKKe 3aBUCHMOCTh MPHUMEHEHHUS BEIIECTB OT UX
CBOIICTB;

8) ucnonp3oBaTh WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHUHU, AKTHUBHO IOJIH30BATHCS
CJIOBApSIMH M IPYTHMH ITOUCKOBBIMU CUCTEMAMH,

9) 0CO3HaHHO HCIIOJIb30BaTh PEYEBBIE CPEJICTBA B COOTBETCTBUU C 3a/ladeil KOMMYHUKAIIMH IS
BBIPQXKCHUS CBOUX YYBCTB, MBICJICH U IOTPEOHOCTEH; TNIAHUPOBAHUS U PETYIISIINN CBOCH JeSITeTbHOCTH;

10) co3naBaTh, MPUMEHATH U MPEOOPA30BBIBATH 3HAKU M CUMBOJIBI, MOJIEIIH U CXEMBI JJIs PEeIICHUs
y4eOHBIX U MTO3HABATEIBHBIX 3a7a4;

Baanernb:

1) ocHoBaMM XUMHYECKOW TI'PaMOTHOCTH: CIOCOOHOCTBHIO aHaJIM3UPOBaTh U OOBEKTHBHO
OLICHUBATh JKU3HEHHBIC CHUTYallMW, CBS3aHHbIE C XHMHEW, HaBBIKAMH O€30MacHOro oOpalieHus C
BEIIECTBAMH, WCIIOJIb3YEeMBIMU B ITIOBCECTHCBHOW JKHM3HHM, yYMEHHEM aHAJIM3UPOBATh W IUIAHUPOBATH
HKOJIOTHUECKU OE30IMMacHOE MOBECHHE B LIEJISX COXPAaHEHHsI 3I0POBbS U OKPYKAIOIIEH CPEIbI;

2) TIPEJCTABIICHUSIMHA O 3HAYCHWW XMMHUYECKON HAYKH B PEIICHUH COBPEMEHHBIX 3KOJIOTHYCCKHIX
mpo0JsieM, B TOM YHCIIe B IPEIOTBPAIICHUH TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod;

3) DKOJIOTMYECKWM  MBIIUICHWEM, YMEHHEM TMPUMEHSAThH €ro B  IO3HABATEIIHHOM,
KOMMYHHKATHUBHOM, COLIMATLHON MPAKTHKE U MPOPECCHOHATHHON OpPUEHTAIIHH.

4) ocHOBaMHM CaMOKOHTPOJIS, CAMOOIICHKH, MPUHITHS PEIICHUN W OCYIICCTBIICHUS OCO3HAHHOTO
BBIOOpA B y4eOHOI U MTO3HABATENLHOM 1€ATETHbHOCTH;



S) TepBOHAYAIBHBIMU CHUCTEMATHU3UPOBAHHBIMU  MPEACTABICHUSIMA O  BEIIECTBaX, UX
MPEBpPALICHUSIX W MPAKTHUYECKOM NPUMEHEHUH, MOHATUHHBIM allapartoM M CHUMBOJUYECKHM SI3BIKOM
XUMHH,

6) YCTHOW U MUCbMEHHOU PEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEUbIO.

4. TpeOoBaHUs K pe3yJibTATaM OCBOEHHSI JUCHUIIMHBI (KOMIIETEHIIHH 00y4aloNIerocs,
(¢opmupyembie B pe3yJibTaTe 0CBOCHHS JUCHUIIMHBI (MOLYJIs1)

Wzyuenne kypca "JlomosHUTEIBHBIC TJIABBI XUMHUU" TpeanoiaraeT (GOpMHUpPOBAHHE Yy CTYICHTA
CJIe1yIOLIEl KOMIIETCHIINH:

Ipodeccnonanbubie komnerenuuu (I1K): TIK-1. CnocoGen ucnonp30BaTh 3HaHUSI O CTPOCHUU
BEILIECTBA, MPUPOJEC XMMHYECKOM CBA3M M CBOMCTBAX pPAa3jIMYHBIX KJIACCOB XMMHYECKUX HJIEMEHTOB,
BEUIECTB M MAaTepUaJIOB Ul IIOHUMAaHUS MEXaHW3Ma XUMHUYECKMX PEaKIUil, NPOUCXOIALUINX B
TEXHOJIOTHYECKUX MPOLECCaX U OKPYKAIOIIEM MUPE, a TAK)XKE €CTECTBEHHOHAYYHBIE 3HAHUS JUIsl PEILIECHUS
3a/1a4 MpodecCHOHATBHON 1eATeTHbHOCTH.

IIK-1.1. Vcnone3yeT 3HaHHUSI O CTPOCHUHU BEIICCTBA, MPUPOJEC XMMHUYECKON CBSI3M U CBOMCTBAxX
Pa3IMYHBIX KJIACCOB XHMMHUYECKHX JJIEMEHTOB, BEIIECTB M MaTepHalioB JUIsl MOHMMAHUS MeEXaHHU3Ma
XUMHUYECKUX PEAKUU, IPOUCXOASIINX B TEXHOJOTUUECKHX MTPOLIECCaX U OKPYKAIOIIEM MUPE;

IK-1.2 [Tporao3upyer cBONCTBa XUMHUYECKUX COCAMHEHUI U MaTepHAJIOB HA OCHOBE JAHHBIX 00
MX CBOMCTBaX U XUMHUYECKOM CTPOCHHH;

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

B pe3ynbrare ocBO€HUS AUCHUIIIMHBI 00 yYaIOLIUICS T0JIKEH:

3Hamub: OCHOBHBIE IPUHLUIIBI, 3aKOHBI, [I0JI0KEHUSI, METOJOJIOTHIO U3Y4aeMbIX JUCIUILINH.

Ymemps: ncnonb30BaTh OCHOBHBIE 3aKOHBI M IOJIOKEHUS XUMHM JUIsl TIOHUMAaHUS MEXaHU3Ma
XUMUYECKUX PpEaKIMil, NPOUCXOASAMIMX B TEXHOJOIMYECKUX IMPOLIECCAX M OKPYKAIOIIEM MHUPE;
IIPOrHO3MPOBATh CBOMCTBA XUMUYECKUX COEAMHEHUI U MAaTepHalloB HA OCHOBE JIAaHHBIX 00 MX CBOICTBax
U XMMUYECKOM CTPOCHHUH.

Braoemws:  HaBblKaMH ~ HCNONB30BaHMSI  (YHIAMEHTAJIbHBIX ~ XMMHUYECKHMX  3aKOHOB U
€CTECTBEHHOHAYYHBIX 3HAHUN B IPOLIECCE BBINOJIHEHHUS HAy4YHOTO HCCIIECJOBAHMS, a TaKK€ B CBOEH
PO eCCHOHAIBHON JESTEIHHOCTH.

[Ipy OCBOCHHMH AaHHOW JAMCHUILTHHBI O0YYAIOIIHICS CMOXET MPOAEMOHCTPUPOBATh (YACTHYHO)
cienyromune o0o0meHHbie TpyaoBbie PyHkyu (OTD) u Tpynossie pynkunu (TD):

Kon v HanmeHoBaHue O0001IeHHBIC TPYOBbIC QYHKITUH TpynoBbie GyHKIIUH
npo¢ecCHOHATBEHOTO
CTaHJapTa Kon HaumenoBanue HaumenoBanue Kon
01.001 «IIemaror A ITegarornueckas O6menenarornyeckas ¢pyuxmms. | A/01.6
(memaroruueckas IesITeIbHOCTD 110 OO0yueHue
JeSITENBHOCTE B chepe MPOSKTUPOBAHUIO U
JIOUIKOJIBHOTO, HAYAITbHOTO peanuzanuu
00111eT0, OCHOBHOTO o0Opa3oBaTeabHOro Ipoliecca
00111er0, CpeIHEro 00IIero B 00pa30BaTeIbHBIX
00pa3zoBaHus) OpraHu3alMsIX JOIIKOIBHOTO,
(BocmiMTaTENB, YUUTEIND ) HavyaJIbHOTO 00IIIero,
OCHOBHOTO 00IIEro, CpeTHETO
o01m1ero oopa3zoBaHus
01.004 A [IpenonaBanue o | Opranuzanus yueOHoit | A/01.6
[IpodeccnonanbHbII porpaMmam JESATEILHOCTH OOYJAIOIIUXCS TI0
cranjapt «llegaror IIpodeccnonanbHOTO OCBOCHHIO yUEOHBIX IMPEIMETOB,
npo¢eCcCHOHANBHOTO o0y4eHus, CPEIHEro | KypcoB, AWCLUIUIMH (MOJIYJEH)
o0y4eHus, podeCcCHOHANTBLHOTO mporpaMM  Mpog)eCCUOHANTEHOTO
podecCHOHANBEHOTO o0pa3oBaHHS (CIIO) u | ooyuenwus, CIIO u (umm) AT,




o0pa3oBaHus U JIOTIOJTHUTEIBHBIM [lenarornyecknii KOHTPOIL H
JIOTIOJTHATEIEHOTO podeCcCHOHATEHBIM OIICHKA OCBOCHUS
po(heCCUOHATBHOTO nporpaMmmam (IITIT), | obpasoBatenpHOi  mporpammer | A/02.6
00pa3oBaHMs» OpPUEHTHPOBAHHBIM Ha | MpoQecCHOHATLHOTO O00yUYeHUS,
COOTBETCTBYIOIIHNIA YPOBEHb CIIO u (mmm) AIIII B mportecce
KBaTH(UKAITAH MPOMEXKYTOUYHON U UTOIOBOM
ATtTtecTanum;
Pazpabotka MPOrpaMMHO-
METOINIECKOTO obecrniedeHus
y4eOHBIX mpenmeroB, Kypcos, | A/03.6
JUCTIMILITHH (Moyneit)
mporpaMM Mpog)eCCUOHATEHOTO
oOyuenus, CI10O u (wmm) AI11T
0O06001eHHbIe TPYAOBBIE (HYYHKITHH TpynoBbie QyHKITUN
KOJI HAaUMEHOBaHUE YpOBEHB HauMEHOBaHUE KOJ YPOBEHB
KBaTM(hUKATIAN (momypoBeHb)
KBaTU(UKAITIU
A [TpoBeneHue Hay4HO- 5 OcymiecTBieHe A/01.5 5
UCCIIEIOBATENBCKUX U MpoBeneHHs padoT 1Mo
OTIBITHO- 00paboTKe 1 aHAIN3Y
KOHCTPYKTOPCKHUX HAyYHO-TEXHUYECCKOU
pa3paboToK MO UHPOpPMALIUH U
OTJCITBHBIM pa3jienaM Pe3yIbTATOB UCCIICIOBAHUIA
TEMBI
Ocy1iecTBIIeHHE AJ02.5 5
BBITIOJTHCHHUS
9KCTICPUMEHTOB U
o opMIICHHUS pe3yIbTaTOB
KCCIIEIOBAHUN U
pa3paboTok
IToaroroBka 3JIEMEHTOB A/03.5 5
JIOKYMEHTAI[|H, TTPOCKTOB
TUTAHOB U MPOrpamMM
MPOBEICHHS OTJCITBHBIX
3TafnoB paboT




5. Conepxxanue U yueOHO-MeTOAMYECKASA KAPTA TUCHHUILINHBI

Dopm Konnuectso Kom JIn
No A o e CamocrosiTenbHa Bl GayioB mnere Tep
- YAHTOPHbI i KOHTp TeKymieit HIMH a
HE HaumenoBanue Tem (BOIIpocoB), 3aHATHUSA, YaChl
. pabota onst paboTHI ULt Typ
JZ][SI H3y4a€MBbIX 110 JaHHOUW TUCHUIIIINHE aTTeCTaIHH a
. p J1a Copepxa | Yac Mu Maxe [...
0 HHE Bl H ]
1 Baxwneiimme nonstus (GopMyIupoBKH): atom, |2 |2 |- | Snakmm | 1 Aoma | 1 128 | VK | 1-
HIHEe
JJIEMEHT, MOJIEKYyJa, HOH, HPOCTOE BEHIECTBO, Ha3BaH samam | 00 -1, |3
CIIO)KHOE  BEILECTBO, BAJICHTHOCTb, CTCIICHb ni e, 2
OKHCIICHHS, XUMHUYecKas (GopMysa, XMMHYECKAs XHAMITHE Ce;‘;““
L4 CKUX 5
peaxuus. ITepuoanueckuit 3aKOH J.N. SeMeH pyGes
Menpeneesa. [MousTus: MIePUOANYECKAs ToB HbIE
CUCTEMA, MIOPSIKOBBIA HOMED 3JIEMEHTA, TIEPHOI, -
rpyma. H3menenue METaNTHYECKUX i e
HEMETAJUINYECKUX CBOMCTB 3JIEMEHTOB B pabor
bI
rpynmnax v moarpyImmax.
2 | DyexTpOHHBIE ~ KOH(QUrypalmd  artoMoB B |- |2 |- | HonHas Homa | 1 128
IHee
OCHOBHOM ¥  BO30YXICHHOM  COCTOSTHHSIX. CBSI3b sazam | 92
[MonsTus: sAApO aToma, 3JICKTPOH, AJICKTPOHHAS e
o0omouka, aromHas opOuTamb (KBaHTOBas C";‘;““
siueiika), ypOBEHb, MOAYPOBCHb. pyBex
3. Xumudeckas CBI3b. THUIIEI XMMUYECKOM CBSI3H. HEbIE
3aBHCHUMOCTh THUIOB XHMMHYECKOH CBS3UM OT -
MIPUPOJIBI B3aMMOICHCTBYOIINX aTOMOB. e
CtpyKTypHBIE (OPMYIIBI MOJIEKY. paGor
bI
3 | Kimaccudukanuss XAMAIECKAX PEaKIHid: 2 12 |- |Ipume |2 Toma | 1 128 | YK |1,
HIHEee
- 110 YUCITy BEIIECTB, pHI samam | 00 -1, |5
- 110 00PaTUMOCTH, peaxiu e, 2
- 110 TETIOBOMY P PEKTY, i Ce;‘;““
- 10 U3MEHEHHIO CTETIICHU OKHCIICHHS, KaXxzi0 pyGex
- I10 3apsaay 4aCTHL. O HbIE
TUIIa KOHTp
' OJILHEI
§
pabor
BbI
4 | Teopuss  DJIEKTPOJIMTHYECKOM  JUCCOLMALUM. | - | 2 Pacuer Toma | 1 128
o 19 HIHee
[IpumMeps! MONHON U CTYyNEHYaTON AMCCOIMAINN TEIIOB saam | 99
KHCIIOT M OCHOBaHWUM. Jluccoummainusi COJCH. oro e,
[lpuMepbl  HOHHBIX  ypaBHEHWH  peaKIn, apdex ce;‘;“}‘
3aIMCaHHBIX B TIOJIHOM M KPaTKOM BHUJIE. Ta pyBex
HbIC
KOHTpP
OJIBHBI
&
pabot
bI
5 | BaxHelimue KJIACCBI Heopranmyeckux | 2 | 2 | - | Ilepoken | 2 Toma | 1 128 | YK |1,
o b1 Hee
coenquHennii. IloHaTus  okcupga, KHCJIOTHI, — 55 -1, 8
OCHOBaHUS ¥ COJIM C TOYKU 3PEHHS TEOPUU e 2
BIEKTPOIUTUUECKON TUCCOLIMALINH. Ce;}‘)”“
pyoex
HBIC
KOHTP
OJIBHBI




e
pabot
bl

6 | Tenernueckas CBS3b MEXKIY KJaccaMu Heopran Homa | 1 |28
HEOPraHUYECKHUX COEIUHEHHI ndeckue e | 55
) coetuHe sajiaii
HU, HE N
CEMHH
BKJIIOUC ap,
HHbIC B pybex
Ba’XHCH HbIE
mue KOHTp
KJ1aCCBhI. OJIBHBIL
€
pabot
bl
7| Okcumpl. Kimaccudukanust okcuaoB (4 Tpymib). Hecoie HAoma | 1 128 | VK |1,
o HITHEC
[Ipumepsr peakumii monydeHHss OKcuaoB (3 obpasy sazarm | 92 -1, |8
puMepa). tolne e 2
OKCHbI CEMUH
ap,
pyoex
HBIC
KOHTP
OJIBHBI
(S
pabor
bl
8 | OTHOIIEHHE OKCHIOB PA3JIMYHBIX IPYII K BOJIE, Cootse Homa | 1 128
v} IIHEC
KHCJIOTaM H ILEeJI0YaM; B3aUMOEHCTBHE OKCHIOB TCTBHE saxam | 90
MEXTy COOOH. OKCHJIO e
BHU CEMHH
KHCJIOT ap,
pyoex
HBIC
KOHTp
OJIBHBI
[§]
pabor
bI
9 | Kucnotsl. Knaccudukarms KHCJIOT I1o [paBun Moma | 1 128 | VK |1,
: a) 6) a oot |55 -1, |8
CIIeNyIONIMM TIpH3HAaKaM: a) OCHOBHOCTb, sananu ,
COZIep’KaHUE KUCIIOPO/a, B) CUJIA 3JIEKTPOIIUTA, T) BBITCCH e, 2
JIETy4eCcTh, 1)  PacTBOPUMOCTb.  IIpuMepsl CHIA Ce;‘;““
o KHCJIOT. >
peakuuii moy4eHus Kuciot (3 mpumepa). py6ex
HBIC
KOHTP
OJIBHBI
(S
pabot
bI
10 | B3aumopeiicTBHe ~ KHCIOT €  METalIaMH, Kucnor Aoma 11 128
ITHES
OKCHJIaMH, OCHOBAaHMSAMH U COJIIMU (TIPUBECTH BI B samam | 00
npuMepsl peakuuii). OcoOble CBOMCTBA KUCIIOT- Tabun e,
oxucimreneit (HNOz, H2SO4 xoHIL.). N CoMHH
pacTBo ap,
puMoCT pyGex
HBIC
u KOHTp
OJIBHBI
(S
pabor
bl
11 | OcunoBanus. Knaccudukanuss OCHOBaHHN 110 Pacteop foma | 1 128 | VK |1,
IIHEe
pacTBOpUMOCTH W cuiie 3ntekrponura. OcoOble HIMPIC 1 55 -1, |8
N UIOXO saziaHu
CBOWCTBA  TMADOKCHIA ~ aMMOHMS. [Mpumepsr pacTsop e, 2
peakuuii ToNy4eHuss OcHOBaHWM (3 mpumepa). MMbIE Ce;f)m
[Tony4yenue rugpokcuia aMMOHHUSL. OCHOBAH py&;x

us.

HBIC
KOHTp
OJIbHBI




e
pabot
bl

12 | OrHoueHne OCHOBAHUH K KUCIOTaM, KUCIOTHBIM I'mapar Homa | 1 |28
aMMHaKa HiHee
OKCHJaM, COIsIM, HeMeTaulaM M aM(pOTepHBIM sazam | 90
metautaM. OcoOble  cBoiicTBa  amM(OTEpPHBIX e
OCHOBaHHWU (TIPUMEPHI PEAKIHIA). Ce;‘:)““
pyoex
HbIC
KOHTp
OJIbHBI
€
pabot
bl
13 | Comu. Kiaccudukanust comeit (5  rpymm). Knacen Aoma 11 128 | VK |1,
o I OIHEC
[Mpumepsr  peakuwmit momyuenus coneir (11 uxanys s 55 -1, |7,
. . coneit AaHK
croco00B). BsaumopeiictBre cojieit c o e 2 8
KHCJIOTaMH, OCHOBAaHUSMH U COJIIMH (TIPHMEPHI). OTHOIITE Ce;;““
HUIO K pybes
TUAPOJIN HbIE
3y. KOHTp
OJIBHBI
(S
pabor
bl
14 | Tupponus coseil (MOHHBIE W MOJIEKYJIAPHBIE Fugpomn Homa | 1 128
3 IIHEC
aBHECHHSI CTYIICHYATOT'O THAPOIIA3A). 55
yp y JpoITH3a) coce sananm
HEMeTall ap
JIOB pybex
MEXIy HbIE
coboit KOHTp
OJIBHBI
[§]
pabor
bI
15 | TTonsTue OKUCIIUTEIBHO-BOCCTAHOBUTEIHLHOM Tunuan foma |1 128 | VK |1,
OIHEe
peakLuH, OKHUCIIUTENS, BOCCTAHOBUTEJIS. bre saam | 99 -1, |6
OKHCIINT
ITpumepsr MEXMOJICKYIISIPHBIX, e e, 2
BHYTPUMOJIEKYJISPHBIX OKHUCIIUTEIHHO- Ce;‘;““
BOCCTAaHOBUTEJIbHBIX  pEAKUMA U  peakiui py@;}K
JUCTTPONIOPIIMOHUPOBAHHS. HbIE
KOHTp
OJIBHBI
(S
pabot
bl
16 | MeTtox oiekTpoHHOrO OajgaHca Kak METOJ Tunnun Toma | 1128
noa6opa Ko PHUIUEHTOB. bie e | 55
BOCCTaH saniatm
OBUTEINA N
CEMUH
ap,
pyoex
HBIC
KOHTp
OJIBHBI
(S
pabor
bI
17| dusnyeckre BEIUYUHBI, HCIOJb3yEMbIE TIPH Enurmn Homa 11 128
IIHEe
penieHun pacyeTHBIX 3a/1au: Macca, b sanam | 99
H3MEpEH a
OTHOCHTEJIbHAsI aTOMHas Macca, OTHOCHTEIbHas s e,
MOJISKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, dusmuec Ce;‘;m‘
MoCTOSTHHast ~ ABOrajipo, MOJIIpHas — Macca, KHX pyBex
MOJISIpHBIA ~ 00BEM W JpyrHe  MOJISIpHBIE BETHINH HBIC
) KOHTpP

BEJIHYMHBI, MOJISIPHBI 00BEM HJICANBHOIO rasa

Hanbose

OJIBHBI




OpM  HOPMAIBHBIX  yCIOBHAX  (H.y.), JIOJI € 9acTo c
6 HCTIONb3 pador
(MaccoBasi, oObeMHas, MOJISIpHAS), IUIOTHOCTD, o
€MBIX B
OTHOCHTENIbHAs IUIOTHOCTh Ta3a, CKOPOCTb iypce
XUMHYECKOH pEakiiu, TeMIepaTypa, CTEleHb XHMHH.
(mmccoruanuy, MpeBpalIeHns | 1p.), KOHCTaHTa
XMMHYECKOTO PaBHOBECHSL.
18 | VpaBuenuss cBs3u  Mexay — Gusuueckumu | - | 2 | - | 3akon | 2 Aova 111 128 | VK |1,
HITHEC
BEJIMYHMHAMH. BI sanati 55 -1, 2,
ujeanb e, 2 4
HBIX CCMHUH
ap,
ra3oB. pyBesc
YpaBH HbIE
eHue KOHTp
OJIBHBI
Menne e
neeBa- pabor
Kiane "
WpOHA.
Ur 18 [ 36 | 10 18 28 |50
or 8
o
6. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
No/m. Tema Bun KounuecrBo | AxkTHBHBIE (JOPMBI HNuTepakTuBHBIE
3aHATHSA 1acos (¢popmbl
1 CM. yuebHo- Jlexuun 72 [TepcniekTuBHO -
METOOUYECKYIO KapTy OIEPEKAIONIETO
o0y4eHwUs,
MOZyJIbHAsI
TEXHOJIOT U,
po0JIEMHOTO
oOyueHus
2 CM. yyeOHo- [paxriaeckne | 36 [lepciekTHBHO - baun-urpsr,
MCTOAHMYECKYIO KapTy OIepeKaroIIero JHMCKYCCHOHHEIC
0o0y4eHus, TEXHOJIOTHUH:
MOJyJIbHAs MO3TOBOM IITYpM,
TEXHOJIOT U, KENC-TEXHOJIOT s,
poOIEMHOTO TEXHOJIOTHSI
oOyueHus CUTYallHOHHOTI'O
aHanusa
3 Cwm. y4ebOHo- Jlaboparopubt | 216 [TepcriekTHBHO - bmun-urpel,
€
MCTOIMICCKYIO KapTy OIIEPEKAFOIIIETO JMCKYCCUOHHBIE
oOyueHus, TEXHOJIOTHUH:
MOJyJIbHAs MO3TOBOH IITYPM,
TEXHOJIOT U, KENC-TEXHOJIOT U,
MpoOIEMHOTO TEXHOJIOTHSI
oOyueHus CUTYallHOHHOT'O
aHanusa




7. YueOHO-MeTOANMYECKOE o0ecnieYeHne CaMOCTOSITeIbHON padoThI

CamocrosTenbpHas padoTa CTYACHTOB IPOBOJUTCS B BHIC MHCbMEHHBIX JIOMAIHUX 3aJaHUi
(KOHCIICKTOB), a TaKKe IOJArOTOBKK pedeparoB MO 3aJaHHONM TeMaTHKE. Bompockl, BHIHOCHMBIC Ha
CaMOCTOSITEJILHOE M3YYCHHE, a TAK)Ke yueOHas JIMTEpaTypa U METOJUYCCKUN MaTepual Mo OpraHu3aiuu
CaMOCTOSITEIILHON PabOThl CTYAEHTOB OTPaKEHBI B YUCOHO-METOUUECKOM KapTe AUCIIUTLIMHBI «XUMHUSI
OMOTEHHBIX IIEMEHTOB)» U Ha caiite aucraHiroHHoro ooyuenus COI'Y http://dist-edu.nosu.ru/.

Marepuabl 10 OpraHu3aluyd CaMOCTOSTEILHOW paOOThl CTYIEHTOB OTPAKCHBI TAK)KE B YUeOHO-
METOAMYECKOM KOMIUIEKCE AUCIUILINHEL

[To kaxmoif M3 TeM JUIS CAaMOCTOSTCIBLHOIO HM3Y4YCHHs, MPHBEACHHBIX B pabodeil mporpamme,
CTyJICHTaM CJIeJyeT CHavajga MpPOYUTaTh PEKOMEHIOBAHHYIO JIMTEPaTypy M MPH HEOOXOIUMOCTH
COCTaBHMTbh KPATKUI KOHCIICKT OCHOBHBIX TOJI0XKEHUI, TEPMHHOB, CBEACHUM, TPCOYIOIINX 3aIIOMHUHAHUS U
SIBJISIFOLIIMXCS. OCHOBOITOJIATalOIIMMHM B 3TOH TEME.

[lpy TOArOTOBKE 3aJaHMii IO  CaMOCTOATEIBHOH paboTe  CTyaeHTaM  HEOOXOAUMO
OPHUEHTHUPOBATHCS HA KOHCIICKTHI JICKIIUH, PEKOMEHIYEMYIO JIUTEPATYPY.

Jlist pacIipeHus 3HaHMi 110 JUCIUIUINHE PEKOMEHAYETCS UCIO0Ib30BaTh IHTEpHET-peCypCHl:

OPOBOJUTh TOUCK B pPa3IMYHBIX CHCTEMax, TaKUX Kak OOIUe TOUCKOBBIC CHCTEMBI:
www.yandex.ru, WWwWw.google.ru, a Takxe CHelMaJbHBIE ITOMCKOBBIE CHCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

8. OueHoYHbIe CPEACTBA VISl TEKYIIEr0 KOHTPOJISI yCIIeBaeMOCTH, PY0esKHOii aTTecTalluu U
NPOMEKYTOYHOM aTTECTALUM 110 HTOraM OCBOCHMS AU CHUIINHBI.

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

Cemunap 1

Baxxneiimme nousaTus ((GopMyIHpPOBKHU): aTOM, 3JIEMEHT, MOJIEKYJIa, HOH, IIPOCTOE BEILECTBO, CII0KHOE BEIECTBO,
BaJICHTHOCTb, CTETICHb OKUCIICHUS, XUMIUecKas popmyia, XuMmmudeckas peaknus. [lepuonudecknii 3akon J[. 1.
MenneneeBa. [lonsTus: neproanyeckas cucremMa, IOPAIKOBBII HOMEp dJIEMEHTa, epuo/, rpynna. 3menenne
MeTaJNIMYECKNX ¥ HeEMETaJNIMYEeCKUX CBOMCTB DJIEMEHTOB B Tpynnax 1 noArpyrmnax.

Cemunap 2

1. DiexTpoHHbBIC KOH(DUTYPALIUY ATOMOB B OCHOBHOM M BO30YJICHHOM COCTOSIHUSX. [IOHATHS: AP0 aToma,
AJIEKTPOH, DIIEKTPOHHAS 000JI0YKa, AaTOMHAsE OpOUTah (KBAHTOBAs S9eiKa), ypPOBEHbB, TOAYPOBEHb.

2. Xumuueckas CBs3b. TUIbI XUMUYECKON CBSA3H. 3aBUCUMOCTb TUIIOB XUMHUYECKOH CBSI3U OT HPUPOIBI
B3aMMOJCHCTBYIOIIHUX aTOMOB. CTPYKTYpHBIC (hOPMYJIbI MOJICKYIL.

Cemunap 3

Kiaccupukanms XUMAYECKHX PEeaKIHid:
- TI0 YHCITY BEIIECTB,

- 110 0OPaTUMOCTH,

- 1o TeroBoMy 3 dekry,

- 110 U3MEHEHUIO CTEIIeHN OKHCIICHUS,

- TI0 3apsiLy YacTHII.

Cemunap 4
Teopust AIEKTPONUTUUECKON Aucconuanuu. [lpumepsl MOTHON U CTYNIEHYATOW TUCCOUMAIIMN KUCIIOT U

OCHOBaHHH. I[I/ICCOLII/IaI_II/Iﬂ COJICH. HpI/IMepBI HMOHHBIX ypaBHeHI/Iﬁ peaxunﬁ, 3alMMCAHHBbIX B ITOJIHOM M KPAaTKOM
BUIC.


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

CemuHap 5

Baxneiiiine kinaccol HCEOPraHn4CCKux COCI[I/IHCHI/If/'I. [HonsaTus OKCHaa, KMCJIIOTBI, OCHOBAaHUsS U COJIM C TOUYKH
3pCHUA TCOPUHN SJICKTI)OIH/ITI/I‘{CCKOI\/'I JUCCOIIMaIuH.

Cemunap 6

I'eneTHyeckas CBs3b MEXTy KlIacCAMU HEOPTAaHHUECKHX COCTUHEHUI.

Cemunap 7

Oxcuppl. Kmaccugukanus okcunos (4 rpynmsl). [IpuMepst peakiuii mosydeHus: OKCUAoB (3 mpumMepa).

CemmuHap 8

OTHoIIIEHHE OKCUIOB Pa3INYHBIX TPYIIT K BOJIE, KUCIOTaM M IIeJI0YaM; B3aUMOJICHCTBHE OKCHIIOB MEXTy COOOM.
Cemunap 9

Kucnoter. Kimaccudukaryst KUCTIOT 1O CIIEIYIONINM MPU3HAKaM: a) OCHOBHOCTb, 0) COJiepaHue KHCI0Poa, B)
CHJIa DIIEKTPOJINTA, T) JIETY4YeCThb, 1) PaCTBOPUMOCTb. [IpuMeps! peakunii noaydeHus KucioT (3 npumepa).

Cemunap 10

B3anMopeiicTBIE KUCIOT ¢ METAJJIaMU, OKCHIaMH, OCHOBAHHUSIMHU M COJISIMU (TIPUBECTH IIPUMEPHI PEAKITHIT).
Oco0rle croiicTBa kuciaoT-okucauteneir (HNOs, HoSO4 ko).

Cemunap 11

OcHoBanus. Kimaccugukanuys oCHOBaHHMIA 10 PACTBOPUMOCTH U CHJIE 3JieKTposinTa. OcoOble CBOHCTBA THAPOKCH A
ammoHus. [Ipumeps! peakiuil monydenus ocHoBanuii (3 mpumepa). Ilomydenue rugpokcuia aMMOHHMS.

Cemunap 12

OTHoLIEHNE OCHOBAaHUM K KUCIIOTaM, KUCIIOTHBIM OKCHIAaM, COJISIM, HEMETallIaM U aM()OTEpHBIM MeTaJlIaM.
Oco0sble cBoiicTBa aM(OTEPHBIX OCHOBaHHUK (TIPUMEPBI pEaKIuii).

Cemunap 13

Comu. Knaccudukauus coneii (5 rpynm). [lpumepsr peakiuii nomyuenus coneit (11 cnoco6os). Bzaumoneiictsue
COJIeH ¢ KMCIIOTaMH, OCHOBAHUSIMHU U COJISIMH (TIPUMEPBI).

Cemunap 14

l'unponus coneli (MOHHBIE M MOJIEKYJISIPHBIE YPaBHEHHS CTYIIEHYaTOr0 THAPOJIN3A).

Cemunap 15

[loHsITHE OKMCIUTENbHO-BOCCTAHOBUTEIBHOM PeakLMK, OKUCINTENS, BoccTaHOBUTENS. [IprMepsr
MEXMOJIEKYJISIPHBIX, BHYTPUMOJIEKYJISPHBIX OKHCIUTEIEHO-BOCCTAHOBUTEIIBHBIX PEAKINN U PEaKLUi
TUCTIPOTIOPIIMOHUPOBAHMSL.

Cemunap 16

MeTo1 31eKTpOHHOT0 0ajlaHca Kak METOJI 1o100pa KO3 HUITUEHTOB.



Cemunap 17

du3nveckre BEIMYUHBI, UCTIOJIB3YEMbIC IIPH PEIICHUH PACUSTHBIX 33]1a4: Macca, OTHOCUTEIIbHAS aTOMHAasl Macca,
OTHOCHTEJIbHAsI MOJICKYJISIpHAS Macca, KOJIMYEeCTBO BEIIECTBA, TOCTOSIHHASE ABOTaJpO, MOJIIPHAs Macca, MOJIIPHBIN
00bEeM U JJPyTUe MOJISIPHBIC BEITUUWHBI, MOJISIPHBIA 00BbEM HICaThHOTO ra3a MpH HOPMAaJIbHBIX YCIOBHAX (H.Y.),
noJst (MaccoBasi, 00beMHas, MOJIIPHAS ), TUIOTHOCTh, OTHOCUTEINBHASI TUIOTHOCTh ra3a, CKOPOCTh XUMHUYECKOH
peakiuu, TeMIepaTypa, CTeleHb (IUCCOIMAINH, IPEBPALICHUS U TIP.), KOHCTAHTa XUMHUYECKOTO PABHOBECHSI.
Cemmrap 18

YpaBHEHUS CBA3M MEXKY (PU3MUECKUMU BEIMYMHAMU. 3aKOHBI UICATHHBIX Ta30B. Y paBHeHUE MeHeneeBa-
Knaneiipona.

CemuHapcKue 3aHATHs MPU3BaHbl HAyYUTh CTYAEHTA CAMOCTOSITEIbHO aHAIM3MPOBATH Y4EOHBIH
Matepuain. llenplo ceMMHAapoOB s CTYIEHTOB, IMPUCTYNAIOLUIMX K H3YYEHHUIO Kypca, sBisercs: 1)
3HAaKOMCTBO C 0a30BBIMH MOHATUAMH Kypca; 2) IpUOOpeTeHNE HABBIKOB aHaAIN3a yueOHOro Matepuana; 3)
BbIpaOOTKAa YMEHHS CaMOCTOSTEIIbHO W KPUTHYECKHM TOJAXOAUTh K H3y4aeMoMy Marepuainy; 4)
(bopMHpOBaHNE HABBIKOB YCTHOT'O BBICTYIUICHHS U y4acTUs B JIUCKYCCHUSX; 5) yMEHHE peluaTh 3aJaud U
BBIIIOJHATh Pa3IMYHbIE YIPAKHEHUS, KOTOPBIE 110 COJIEP’KAHUI0 OTHOCITCA K OOLIEKYJIbTYpHOU J110O
po¢eccCuOHATBLHON 1EATEIbHOCTH.

OneHka MOATrOTOBKM K MPAaKTHMUECKHUM 3aHATHAM (JIOMAallHEe 3aJaHKE) U BBICTYIUIEHUE HAa CEMHMHape
coctaisieT 50 6ayuIoB 3a TEKYILyI0 paboTy B TEUEHHE CEMECTpA.

3apanusi AJ1s1 CAMOCTOSITEJILHOI MOATOTOBKH K CEMUHAPCKUM 3aHATHAM

Howmep Tema 3ananue

1 Baxuneiline noHsITHSL Xumust. XUMUUECKHU 351eMeHT. AToM. Mosekyna. XuMuueckoe
coenuHeHue. BaneHTHOCTh. CTeneHb OKUCICHUA. Y PABHEHUE
XUMUYECKOHN peakuu. THUIIbl peakiui.

2 DJeKTpOHHBIE KOHPHUTYPALIUH 1. Omnwmcanue cOCTOSHHUS JJIEKTpPOHA B aTOME. OJEKTPOHHBIE

aTOMOB B OCHOBHOM U KOH(UTYpaIuy.
BO30Y>KJI€HHOM COCTOSIHUSIX 2. OcCHOBHBIE NPHUHUMIIBI U HpaBUiIa, ONPEHEIAIOLUINE MOPSIOK
3aI0JTHeHHUS opOurasneit HIIEKTPOHAMHU: TPUHIIT

HauMEHbIIEH sHepruy, npuHuun Iaynu, npaswio XyHna.

3. dusnyeckuil CMBICI HOMepa IEpuojia, HOMepa IPyMNIbl H
JEJIEHUsT TPYyNN TMEPUOJUYECKONM CUCTEMbl Ha TIAaBHYIO H
MOOOYHYIO MTOATPYTIITHL.

4. 3akOHOMEPHOCTM W3MEHEHHsS B Tpylmax M Mepuoaax
aTOMHBIX pPaJNyCcOB, MOTEHIHMAIOB WOHU3ALMH W SHEPIUH
CPOJICTBA K IEKTPOHY.

3 XUMHAYECKasa CBI3b 1. [Ipupoaa xuMuuecko# cBsi3u. Paznuuns Mexay NOHATUSIMU
«XUMUYECKas CBSI3b» U «BAJEHTHOCTHY, «BAJIEHTHOCTb» U

«KOOPJAWHAITMOHHOEC YUCIIO».

2. OcHOBHBIE TIOJIOKEHUSI TeopuH BalleHTHBIX cBs3eil (BC).
HacsliiaeMmocTh 1 HanpaBJIeHHOCTh KOBaJIEHTHOM cBsi3u. [IpocToit
U JIOHOPHO-aKLENTOPHBIA MEXaHW3M OOpa30BaHMs KOBAaJCHTHOU
cBs3u. CriocoObl IepekphIBaHus opouTaei (G - U m- CBSI3M).

3. Teopus rubpuan3anvu aTOMHBIX OpOUTAICH.




5. VoHHas cBA3b Kak KpallHMM cilydyall MOJIIPHOM CBSA3M.
HeHanpaBneHHOCTh U HEHACHIIAEMOCTh HOHHOH cBsi3U. IloHsTHE
HMOHHOT'O KpHcTaja.

7. DnekTpocTaTHyecKast npupoJa MEXMOJEKYIISIPHOTO
B3aUMOJICUCTBHUA. TIpumepsr OPUEHTAIIUOHHOTO,
WHIYKIMOHHOTO U JUCIIEPCHOHHOTO B3aUMOICHCTBUS.

8. Bogopomnas cBA3b Kak YACTHBIM cClOy4dall KOBaJI€HTHOH
JIOHOPHO-aKLENTOPHOU CBsi3u. lIpuMepbl BOXOPOJHON CBsI3U
(Boma, ¢GTOPOBOIOPOM, CANHIFUIOBHIM aHTHAPUA). BiausHue
BOJIOPOJTHOH CBSI3M Ha (pu3nvecKre cBOHCTBA BEIIECTB.

9. 3amaum u ynpaxHEeHHsL:

9.1. OnumuTe CTpOCHUE CIEAYIOMNX MOJIEKYJ, UCTIONb3YS METO

MBC: CO,, CO, NO, NO2, N2O, Oz, SO, SOs, H3POs4, H3POs,

H3PO..

4 1. Kriaccudukanms XUMHYECKHX | - TIO YHCITY BEIIECTB,

peaxuuii: - M0 00pPaTUMOCTH,

2. Teopus  DIEKTPOIUTHUYECKOH | - IO TerioBoMy 3 dekry,

JUCCOLMALHH. - 110 U3MEHEHUIO CTEIICHH OKHCIICHUS,
- 10 3apsily YaCTHII.
[IpuMepsI OJIHOM U CTYNIEHYATON JUCCOLMALIMNA KUCIIOT U
ocHoBanuil. Juccoumanus coneil. [lpuMepsl HOHHBIX YpaBHEHUI
peaxiyi, 3anMCaHHbIX B IOJTHOM U KPaTKOM BUJE.

5 Baxkueiinue KJ1acChl 1. Baxwueiilme KIacchl HEOPraHUYECKUX COETNHEHHIA
HCOPTraHMYICCKUX COEJMHEHHUI. ompeieNieHusl, KJIacCUQHUKAIUs, METOABI TOTyYCHNS,
IonsTua OKCHJA, KHUCIIOTBI, XUMHUYECKHE CBOWCTBA.

OCHOBaHMA M COJM € TOYKH 3pCHUA 2. TlonyuuTh CIENYIOIHME COSMHEHUS MAKCUMAIILHBIM

TEOpUH 3JICKTPOIUTHICCKOM gmcnom crnoco6os: H3PO4, Ca(OH),, ZnSO4, CuO.

AUCCOLHALIIH. 3. C KakvMH U3 CIIEYIOMUX BEMECTB U KaK pearupyer
pactBop NaOH: BaCl,, CuCl,, AlCls, AI(OH)s, SO,
Cl,?

6 Oxcunpl. Knaccudukanust oxcunos | [lpumepsr  peakuuii  momyueHus OKcuaoB (3 mpumepa).
(4 rpymmsr). OTHOIIeHNe OKCHIOB PAa3UYHBIX TPYNI K BOJIE, KHUCIOTaM H

11eJ1049aM; B3aUMOACHCTBHE OKCHUIOB MEXIy COOOM.

7 Kucnotsr. Knaccugukanys Kuciior no cieayromuM Npu3HakaM: a)

OCHOBHOCTb, 0) coJ/iepkKaHne KHCIOPO/ia, B) CHIIA DJIEKTPOJIUTA, T)
JIETY4eCTh, /1) paCTBOPUMOCTE. [Ipumepsh! peakiuil moryueHus
kucioT (3 npumepa). BzaumopaeicTBre KUCIOT C METAIIAMH,
OKCHJaMH, OCHOBAaHHUSIMHU U COJISIMU (TIPUBECTH ITPUMEPHI
peakiuii). OcoOble croiicTBa KucnoT-okucnurenei (HNOs, HoSO4
KOHIL.).
8 OcHoBaHHS. Knaccugukamnus ocHOBaHUM 10 PaCTBOPUMOCTHU U CHIIE
anexkTponuta. OcoOble CBOMCTBA rHIpOKcHIa aMMOHUSL. [IpumMepst
peakuuii moydeHus: ocHoBauuii (3 mpumepa). [lomyuenue
THIPOKCHAa aMMOHUS. OTHOIIEHNE OCHOBAHUH K KHUCIIOTaM,
KHCJIOTHBIM OKCHJIaM, COJISIM, HEMeTalllaM U aM()OTEpHBIM
metamnam. OcoOble cBoiicTBa aM(OTEPHBIX OCHOBAaHUIT
(mpuMepsl peakiui).
9 Conu. Knaccudukanus conet (5 rpynmn). [Ipumeps! peakuuii nomydeHus
coiteii (11 crmoco6oB). BzaumonelicTBre cOeH ¢ KHCIIOTaMH,
OCHOBAHMSIMH U CONSIMH (TIpuMepsl). [ uaponun3 coneii (HOHHBIE U
MOJICKYJISIpHBIE YPaBHEHHS CTYIIEHYAaTOr0 THAPOJIN3a).

10 OxucnutenbHO-BoccTaHOBUTENbHBIE | [ToHsTHE OKHCIIMTENbHO-BOCCTAHOBUTEIBHOM peakuuu,

peaximu OKHUCIIUTENA, BOCCTaHOBHUTENS. lIpuMepbl MEXMOJIEKYIAPHBIX,
BHYTPHUMOJIEKYJISIPHBIX OKHCIIUTETHHO-BOCCTAHOBUTEIIBHBIX

peaKHI/Iﬁ n peaKLII/Iﬁ JAUCTIPONIOPUHUOHUPOBAHUS. MGTO,I[




ANIEKTPOHHOTO OajaHca Kak MEeToJ moaoopa ko3 puireHToB.

11 dusnueckue
UCTIOJIb3yEeMBIC npu
pacyeTHBIX 3a1a4

BEJTMYWHBI,
perieHuu

Macca, oOTHOcHWTEeNbHas aTOMHas Macca, OTHOCHTEIbHas
MOJICKYJISIpHAs Macca, KOJHMYECTBO BEIIECTBA, ITOCTOSHHAS
ABoragpo, MOJSIpHas Macca, MOJSAPHBIA OObeM U JpyTrHe
MOJIIpHBIE BEITMYHMHBI, MOJSIPHBIM 00BbEM HAEaIHHOTrO rasa NpHu
HOPMaJbHBIX ycJoBHSX (H.y.), Aois (MaccoBas, oObeMHas,
MOJIIpHasi), IUIOTHOCTh, OTHOCHTEIBbHAas IUIOTHOCTh  rasa,
CKOpPOCTh ~XHMHYECKOW peakIuu, TeMIleparypa, CTeleHb
(mucconmanuy, TPEBpAleHHs W IIp.), KOHCTaHTa XHMHUYECKOTO
PaBHOBECHSI.

YpaBHEHHA CBSI3M MEXAY (DH3MUECKUMHU BEIMYUHAMH. 3aKOHBI
HJiealbHBIX Ta30B. YpaBHeHUue MeHeneeBa-Knanepona.

3aganus 1A py0e:KHBIX KOHTPOJIbHBIX padoT (1eMoBepcHs)

Tema 1. Kitaccbl HEOpraHM4eCcKUX COeTMHEHUI

VYkaxxuTe peakiuu, KOTOPbIe MOTYT OBITh MPAKTHYECKH OCYIIECTBUMBI

NaCl + Ba(N03)2 =
CuSO4 + NaOH =
KNO; + NaOH =
CaCl,+ Cr(OH)sz =

Coub coctaBa Fe(OH)2NO; nmeer Ha3zBanue
THIPOHUTPHT XKeJie3a

THIPOKCOHUTPAT JKele3a
JUTHAPOKCOHUTPAT JKele3a
JUTHAPOKCOHUTPHUT XKele3a

B kakoii cxeme MOXHO OCYIIIECTBUTH MpeBparieHus pactsopom NaOH

FeCI3 - Fe(OH)3 - Fez(SO4)3
AICIz — AI(OH): — Na[Al(OH)4]
Ba — BaO — Ba(OH):

CuBr; - Cu(OH), — CuO

T'unpocynedun xenesa (II) umeer popmyny
Fe(HSC)s)z

Fe(H003)2

Fe(HS)

Fe(HSO.),

Tunpokenn tmHKa

MIPOSIBIISIET TOJTHKO OCHOBHBIE CBOMCTBA
MIPOSIBIISIET TOJTPKO KHUCIOTHBIE CBOMCTBA
MPOsIBIISIET aM(pOTEpHBIE CBOCTBA

HE MPOSBIISIET KUCIOTHO-OCHOBHBIX CBOMCTB

Kak u3MeHHTCSI [IBET HEUTPAJIBHOTO PacTBOPA, COJACPIKAILETO JIAKMYC, TipH JooaBienun HCI?

KpacHBbI —> CUHUUI
CUHUHN —> KpacHBIN
(proNeTOBBIN — KpacHBIH
(roneToBbIlt — CUHUI




Tema 2. I'maponm3 comneit

PactBOp Kakoli conu UMEIOT KUCITYIO peakiuto cpeanl (pH<7)?
Na>SO4

KCI

Ca(N03)2

BeCl,

B pactBOpe kakoro BemiecTsa JJaKMyC IMEET KPacHbIH 1IBET?
NaOH

KCI

Na2804

NH,CI

Tema 3. OBP

VYka3aTh BEIIECTBO, KOTOPOE SIBISICTCS CHIBHBIM OKHCIIUTEIEM:!
HCI

H20

Na2SO4

HNO3

CymmMa ko3¢ ¢unmenToB B ypaBHeHnu peakiun K>SOz + KMnO4 + KOH — K;S04 + KoMnOs4 + HO paBna
7

9
8
11

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

paBeH
1

2
3
4
Tema 4. PacueTHble 3a1a4n

[Tpu HOpMAasIBHBIX YCIOBUSIX 1 T BOJOPO/Ia 3aHMMAET 00bEeM
1x

224 n

11,21

5,6 11

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

Tema 5. Ctpoenue aToma

C yBeJ’[I/I‘IeHHeM 331:)5[1[3 smpa OKHUCJIIUTCIBbHBIC CBOﬁCTBa ATOMOB XUMHNYCCKUX DJICMCHTOB TpeTBeFO HepI/IOHa
YCHITUBAIOTCS

ociabeBaroT

HC NU3MCHAIOTCS

H3MEHSFOTCS TIEPUOIMUCCKH

DnektponHas Gopmyina ...4d°5s! IpuHALIEKUT XUMUYECKOMY SJIEMEHTY



Ag
Tc
Cr
Mo

Vkaxkute cyMmy KBaHTOBBIX uncen (N + |) mist 4d-anexrpona
2

4
5
6

CKOJIbKO BaJICHTHBIX OpOHUTaIeli B aToMe Topa

3
2
4
5

YKaxXuTe AIMeKTPOHHYIO KOH(PHUTYpaINIO IIEHTPATFHOTO aTOMa B MOJIeKyJie SFg, Haxomsmerocs B
COOTBGTCTByIOH_IeI\/'I CTCIICHU OKUCJICHUS

[He]2s2p°

[He]2s22p?

[He]2s?2p?

[He]3s%3p°

Tema 6. DHepreTuka U CKOPOCTh XUMUYECKOUN peakluu

YKaxuTe, B KAKOM HAIPABICHUU CMECTUTCSI PABHOBECHE IIPU IIOHMKEHUU TEMIIEPATYPhL
CaCO3(T) L d CaO(T) COz(r), AH >0

BIIPaBO

BJICBO

HE CMECTHUTCA

[Tpu kOMHATHOH TemIieparype ¢ HanOOMbIIIEH CKOPOCTHIO MTPOTEKAET PEAKITUS MEXKITY
NaOH(p-p) u HCI(p-p)

CUO(TB.) U HzSO4(p-p)

CaCOy(tB.) 1 HCI(p-p)

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

[Tpu noBeIIeHNH IaBiIEeHMsS B 2 pa3a CKOPOCTh deMeHTapHoi peakuuu Ha + 1> = 2HI
HE MEHsSeTCs

yBEJIUYUBaeTCs B 2 pasa

yBenu4yuBaercs B 4 pasza

yBENUYUBaeTCs B § pa3

busersl k 3a4eTy

BUJIET Ne 1

1. Ucropus pa3BuTHS NPEICTaBICHUI O CTPOSHUU aToMa: IulaHeTapHas Mozenb Pesepdopaa, mocrynats! bopa.
2. T'unponus coneii. Kakue n3 cremyromnux coei moasepraroTes ruapoinsy? Hamucats HOHHBIE H MOJIEKYJISIPHBIE
YpaBHEHUSA.

BUJIET Ne 2

1. ducconmanus KUCJIOT, OCHOBAHUHN M COJIEH B BOJHBIX pacTBOpax. [[oHATHE KUCIOTH 1 OCHOBAHMS.



2. OKHCIINTEIbHO-BOCCTAHOBUTENBHBIE CHCTEMBI. I/Iso6pa>1<eHHe OKHCJIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX CHCTEM
METOJAOM JJICKTPOHHOI'O Oananca.

BUJIET Ne 3

1. Tugponus conei. YcioBus moaBieHUs: THAPOIU3A.
2. AtomHoe sapo. Macca u 3apsj NPOTOHA W HEWTpPOHA. SlmepHble CHIbI, WX HpHpoaa. [IpuMepsl sSaepHBIX
peakimii: o- pactian, [3- pacman, T-pacnan, AeJIeHUE THKEIBIX sIep.

BUJIET Ne 4

1. BaxkHeiinye Kj1acchl HEOPraHUYECKUX COCTMHECHUM.

2. DNeKTpOHHbIC KOH(PHUTYpaIlUK ATOMOB.

BMJIET Ne 5

1. Tumbl XUMAYECKOH CBSI3H.
2. Ipunnun Jle Hlatenve. Ilpu M3MEHEHUM KaKMX NapaMETPOB MOXKHO CMECTUTh PABHOBECHE ..... B CTOPOHY
MPOIYKTOB peaKuuu?

BUJIET Ne 6

1. IToHsiTHE CKOPOCTU XUMHUYECKOU peakuuu. DakTopsl, BIUAIOIINE HA CKOPOCTh PEAKLUU.
2. NoHHas cBs3b.

BMJIET Ne 7

1. OxucnuTenpbHO-BOCCTAHOBUTEILHBIE PEAKITHIH.
2. Teopust 37EKTPOIMTHUCCKOM TUCCOLIUAIUH.

BUJIET Ne 8

1. Jlmcconuaius KHUCIOT.
2. MeTtopl NOTy4YeHHUS OCHOBAHUIA.

BUJIET Ne 9
1. Jucconmanusi OCHOBaHUHM.
2. Bomopoanasi cBsi3b Kak 4YacTHBIM Clydaid KOBaJEHTHOW JOHOPHO-AaKLENTOPHOM cBsi3U. IIpumepbl BOgopoaHOH

cBs3u (Boja, (pTOPOBOIOPOJI, CATUIIMIIOBBIA aHTHUAPHUI). BiusHue BogopoaHON CBsA3M Ha (pU3MUECKUE CBOWCTBA
BEIIECTB.

BUJIET Ne 10

1. [ousTHE TerOTHI (TErIOBOTO 3 (eKTa) XUMUIECKOW PeakInu. DK30- U SHJIOTEPMUYECKUE peakiun. [IpuinHbI
BBIIETICHHSI WJTH TIOTJIOICHNS TETUIOTHI B X016 XUMUYECKON PEeaKIIny.
2. llonyuenue cosei.

BUJIET Ne 11

1. KoBasnieHTHas CBA3b.



2. [punnun Jle larense. [Ipumepsl BAUSHUS pa3audHbIX (HakTOpOB (KOHIICHTpALMs, TEMIICpaTypa, JaBJIcHUE) Ha
COCTOSIHHE XMMHYECKOTO PABHOBECHSI.

BUJIET Ne 12

1. Merannuyeckas CBS3b.
2. IlomyuyeHne OKCHIOB.

BUJIET Ne 13

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

2. Tonsite pactBopa. [IpuMepsl TBEpHbIX, XUAKUX M Tra3000pa3HbIX pacTBOpoB. CyCHeH3WU, SMYILCHUH,
KOJUIOUHBIE PACTBOPEI.

BMJIET Ne 14

1. TUTIBI XUMHUYECKUX PCAKITHH.
2. NonHas cBs3b Kak KpallHUI cimyyail mossipHoil cBsi3u. HeHampaBieHHOCTh M HEHACHIIAEMOCTh MOHHOM CBSA3H.
[ToHsiTE MOHHOTO KpUCTAJLIA.

BMJIET Ne 15

1. Baxxnelme HOHITHSI XUMHH.
2. Kucnotel, OCHOBaHUS M COJIM C TOUKU 3PEHUSI TECOPUU IIISKTPOITUTHUECKON 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 I'.I1., Xomuenko W.I'. COopHUK 3a1a4 1O XUMHUU AJIsl IOCTYMAIOLUIUX B BY3bl. — 4-¢
n3a. — M.: PUA «Hosas Boanay, 2008.
3. Ky3bmenko, H.E. Hauana xumun: qst nocrynatouux 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 npeameT xumuu : yueOHuk: [16+] / A.A. Hecrepos, E.M. basH ;
MuHHCTEpCTBO HAYKH U Bbiciiero oopazoBanust PO, FOxHbIi QenepanbHblil yHuBepcuter. — PocToB-Ha-
Hony ; Taranpor : FOxubIil denepanbubiii yHusepcuter, 2018. — 166 c. : un. — Pexxum goctyna: 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.
[Terpora, H.III. Mudraxosa, N.®. Paxmarymnmuna, T.T. 3unkuueBa ; mox pena. A.M. Kysuerosa ;
MunucrepcTBo obOpazoBanus u Hayku Poccum, KazaHckuii HalMOHaNbHBIA HCCIIEI0BATEIbCKUI
TEXHOJIOTHYeCKUil yHuBepcuTeT. — Kazanp : Ka3zaHCKkuid Hay4HO-MCCIEA0BATEIbCKUNA TEXHOJIOTUYECKUT
yauBepcurer (KHUTY), 2015. — 209 c. : tabn. — Pexum pocryma: mo moxmucke. — 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.
KabanoB ; nayu. pen. K.b. JI3epanoBa. — Mocksa ; bepnun : Jlupekr-Menua, 2015. — 52 c. : ui. — Pexxum
noctyna: no 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'ugponu3 couneli : yuebHO-MeToandeckoe nocobue / C.B. Kabanos. — Mockaa ;
bepmun : [upexr-Memua, 2016. — 51 c¢. : wn., tabn. — Pexum gocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=437460 . — bubauorp. B ka. — ISBN 978-5- 4475-7703-2.
—DOI10.23681/437460. — TekcT : 31CKTPOHHBIIA.

8. Kabanos, C.B. Heopranuueckast xumusi. b1okHOT 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.
—DOI10.23681/437461. — TekcT : 31EKTPOHHBIH

B) DJIEKTPOHHBbIE pecypchbl, 00ecneYnBaloNie Peajn3anuio 00pa3oBaTebHbIX IPOrPpaMm
®I'BOY BO «CeBepo-OceTHHCKHH TrocygapcTBeHHbIl yHuBepcurer uMenn Kocra
JleBaHoBH4a XeTarypoBa»

OOecniedeH JOCTYI K COBPEMEHHBIM INMPO(ECCHOHAIBHBIM 0a3aM JaHHBIX, WH(POPMAIIMOHHBIM
CIPaBOYHBIM M MTOMCKOBBIM cucTeMaM (6ubmmoteka 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. OBbC «Hayunas 3ektponHas Oubinoreka eLibrary.ru» (http://elibrary.ru.)

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

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

6. ObC «OpaiiT» - oOpa3oBaTenpHas cpena, BKIIOYAIOIIAs BUPTYaJIbHBIM YMTaIbHBIA 3all
Y4eOHMKOB M y4eOHBIX MOCOOM OT aBTOPOB M3 BEAYIIMX BY30B Poccuu mo BceM HampaBlIEHUSM U
crrenranbHocTaM (Www.biblio-online.ru)

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

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

10. MaTepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCIUININHBI

YueOHble ayIUTOPUH JJIsl MPOBEJAEHUS 3aHATHIH JEKIMOHHOIO THIA, CEMUHAPCKOI0 THUINA,
rPYNNOBBIX W HWHAUBHAYAJIbHBIX KOHCYJIbTAIMH, TeKYIIero KOHTPOJIA M IPOMEeKYTOYHOI
aTTecTali, a TAK)Ke CAMOCTOATEIbHOIl PadoThl 00YYAIOLIUXCS: IPEIOAaBaTEIbCKUNA CTOJ, CTYI,
CTOJIBI U CTYINbS Ui o0yyaroimuxcs, kadeapa, KiiaccHas 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 KperjieHHEeM-KPOHIITEHH
Kromax PROJETOR-10 ans npoektopoB 3 ct. HakioH; Dkpan DINON Manual 180x180 MW- 1 mr. ¢
NpOTpaMMHBIM ~ OOECIIeYeHHEM, BBIXOJIOM B ceTb MHTepHET ¥ JOCTYIOM B  3JEKTPOHHYIO
nHpOopMalMOHHO-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
I10); Koncynbrant mmoc; CucremMa TIOHCKAa TEKCTOBBIX 3aMMCTBOBaHUN «AHTUIUIarnat.BY3y;
[Iporpamma gt OBM  «bank BompocoB s KoHTpons 3HaHwmiiy; [apant; Cisco Webex;
JIEMOHCTPAIIMOHHbIE U y4eOHO-HATJIsIHbIe TOCOOus (BUICOIIPE3CHTALIHS).

Jladoparopusi O0uieid 1 HeOpraHu4YecKoO XMMHUH ISl POBEIeHUs 3aHATHI CEMHUHAPCKOTO
THIIA, JA00PATOPHBIX 3aHATHI, KYPCOBOI0 NPOCKTHPOBAHMA (BBINOJHEHHS KYPCOBBIX padoT),
TPYNNOBBIX W HHIMBHAYAJIbHBIX KOHCYJbTALHMil, a TaK:Ke CaMOCTONITEJIbHOl PadoThI
00y4yaloIMXCsA: IMPEroiaBaTeNIbCKUi CTOJ, CTYJ, CTOJIBI U CTYNbs JUId OOydarommxcs, JabopaTopHbIe
cTonbl, Kadenpa, 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.; MynsTuMeuitHbIi


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

npoektop Benqg MX 501 — 1 mT. ¢ mporpaMMHBIM oOecrieueHHEeM, BBIXOJOM B ceTh VIHTepHeT u
JOCTYIIOM B DJIGKTPOHHYIO HMH(pOpMalMOHHO-oOpa3zoBarensHyto cpeny COI'Y  IIporpammuoe
obecnieuenue: 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 /Ui peaakTUPOBaHUS
xumudeckux dopmyn Isis Draw (becruiatroe I10); KoHcynbTaHT MmITtoc; 1€eMOHCTPAIIMOHHBIE M Y4EOHO-
HarJIsIIHBIC TTOcoOus (BuaeonpeseHrtanus). 22 JlaboparopHoe obopynoBanue: BeiTsokHOM mikad - 1 mrT.
pH-metp-muumBonbT™MeTp «pH-150MU»- 1 mr. Kanopumerp "Okcmepr 001K" — 1 mT. Ileus
mydenbHas [IM-8 - 1 mt. Becsr ananmutnyeckue SHINKO HT 84CE - 1 mr. Lentpudyra CM-12- 1 mr.
Konnykromerp «9xcnept -002-6H» -1 mt. llkad cymmnbnabii SNOL - 1 mt. Memanka marautHas [19-
6110 c noporpesom - 1 wt. Becol anexrponnsie MW-300 r-1 wt. Becsl 1abopaTopHble IPELIU3UOHHBIE
CAS-1 mt. Muxkpockon «buonam» -1 mr. Bonsnas 6anst — 1 mir.

JlaGopaTopun: KOMNBIOTEPHbIEe KJacchl /Jsl TPOBeJeHHS] TeKYIIero KOHTPOJs M
NMPOMEXKYTOYHOM  aTTeCTAlMM, a TaK/Ke  CAMOCTOSAATEJbHOW  PpadoThl  00y4aromIUXCs:
MPEoIaBaTeIbCKUI CTOJI, CTYN, CTOJBI M CTyJbs i oOydarommxcs, kadenapa, KiaccHas HOCKa.
Ob6opynoBanue: KommbioTepsl Ajii KOMIBIOTEPHOIO Kjacca B KOMIUIGKTE - € IPOrpaMMHBIM
o0ecrieyeHneM, BBIXOJIOM B CeTh WuTepuer " JOCTYIIOM B AIIEKTPOHHYIO
unpopmanonHoobpazoBatensuyo cpeny COI'Y; wucrounuku OecnepeOOWHOTO mHTaHusA, Ippon,
kommyTtaTop s kinacca D-Link DGS-10240, unTtepakTuBHas mocka 78* (1702070/15112/11344/2+
npoektop Beno MXS503. IIporpammuoe oGecneuenue: 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); I[Iporpammuoe
obecriedeHre sl penaktupoBanus xumudeckux (opmyn Isis Draw (Beccpounoe I10); Koncynbrant
wtoc; CrucremMa MOMCKa TEKCTOBBIX 3auMCcTBOBaHUM «AHTuIaruatr BY3y»; I[Iporpamma nis OBM «bank
BOIIPOCOB Ui KOHTpoJisi 3HaHmit»; ['apanT; Cisco Webex; JHeMOHCTpallMOHHBIE W Y4€OHO-HATJISTHBIC
mocoOus (BHICONPE3CHTAIINS).

Bbubauorexa, B TOM 4ncie YUTAJbHBIN 3aJ1: CTOJBI U CTYJIbS I 00YYaIOUINXCS, KOMITBIOTEPHI
B KOMILJIEKTE - C MPOTPaMMHBIM 00€CTIeYeHIUEM, BBIXO/IOM B C€Th MIHTEpHET U JOCTYIOM B 3JIEKTPOHHYIO
nHpopMannoHHO-00pa3oBarenbHyo cpeny COI'Y IlporpammuHoe oGecniedenue: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free; Koncynerant mmoc; [Mapant; Cisco Webex;
ObC"YuuBepcurerckas o6ubmuoreka ONLINE" https://biblioclub.ru 9bC «KoHcynbTaHT cTyaeHTa»
http://www.studentlibrary.ru 9bC «tOpaiit» 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
r.
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 r. 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.
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