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[IporpamMma coctaBiieHa B coorBeTcTBUM ¢ DenepanbHbIM rocyAapCTBEHHBIM 00pa30BaTeIbHBIM
crangapToM ro Hanpasienuro 44.03.05 Ilenarorunueckoe odpazoBanue (¢ AByMs TPO(UISIMU TOATOTOBKH ),
YTBEPXKJACHHBIM MPUKa3oM MuHHCTEepcTBa 0oOpa3zoBaHusi M Haykm Poccuiickoit @enepamuu 0T <«22»
deBpansg 2018 r. N 125 (3apeructpupoBan MunuctepcTBoM roctuinu Poccuiickoit @eaepanuu 15 mapra
2018 r., peructpanmonnsiii Ne 50358), ¢ u3MeHEeHUsIMH, BHECEHHBIMH TTPHUKa30M MUHHUCTEPCTBA HAYKU H
BEICIIIErO 0Opa3zoBaHus poccuiickorr Denepanuu o 8 depans 2021 r. Ne 83 (3aperucrpupoBaH
MunuctepctBoM toctuiuu Poccutickoit ®enepamuu 12 mapra 2021 r., peructpanuonnsii No 62739),
nprka3oM MUHHCTEpCTBa HAYKH M BbICIIero oOpasoBanusi Poccuiickoii @eneparun ot 26 Hos0ps 2020 .
Neo 1456 (zapeructpupoBan MunucrepcTBoM roctuiiuu Poccutickoit @enepanmu 27 mast 2021 1., Ne 63650)
«O BHeceHHMH H3MEHEHUU B (enepanbHble rOCylapCTBEHHbIE 00pa3oBaTeNIbHbIE CTAHIAPTHI BBICILETO
o0Opa3oBaHus», y4eOHBIM IIJJAHOM IOATOTOBKM OakanaBpa mo HampasiieHuto 44.03.05 Ilenarorunueckoe
oOpa3zoBaHue (C AByMs NPOPHIIMU OJTOTOBKH), YTBEPKAEHHBIM YueHbIM coBeToM PI'BOY BO «COI'Y»

ot 31.05.2022 r., npoTtokoa Ne 13.

CocraButens: K.X.H. goueHT Xaesa 0.0.

Pabouast nporpamma ofcykaeHa n yrBepikiaeHa Ha 3acejaHuu Kadeapbl oOIel 1 HEOPraHMYeCcKoM
XxUMHH (11poroxost Ne 9/21-22 ot «08» anpens 2022 r.)

3apenytowui Kapeapoi W7/ i Cumeonnau J1./1.

Onobpena coseToM dakynbrera XuMud, OHOJIOTHU U DHOTEXHOIOIHH

(mpotokon Ne 6/21-22 ot «25» anpens 2022 r.)

AT
[Ipencenarens coBera pakyiprera i@ ¢ 4 Araesa @.A.
y




1. Crpykrypa u 001mas TPyA0€MKOCTh AU CHUTIHHBI

OOG1mast TpyI0€MKOCTb AUCHUILIHHBI COCTABIISACT 2 3aUeTHAs eAUHHUIIL (72 4acoB).

Ounas hopma oOydeHUS 3aounast popma oOyueHuUs
Kypce 3
Cemectp 6
Jlexmun 26
[pakTuueckue (cemuHapcKme) 40
3aHATHUS
JlaboparopHsie 3aHATHSA -
Koncynpranun -
Htoro ayauTOpHBIX 3aHATHI 66
CamocrosiTenpHas pabora 6
Yacos B 3ET 2
®dopma KOHTPOJIS 3auer
DK3aMeH
3auer 6
OO1iee KOTUYECTBO YaCOB 72

2. Ilean ocBoeHMS TUCIHUILIAHBI

LenssMu ocBOEHHS AUCUUILIMHBI «/30paHHBIE TJIaBbl HEOPTaHWYECKON XHMHU» SIBISIOTCS YIIyOJieHHe

TCOPCTUICCKUX 3HAHUH HeOpFaHH‘leCKOﬁ XHUMHH, (1)OpMI/IpOBaHI/Ie Hpe,I[CTaBJ'IeHI/Iﬁ O MOCHTpAaJIbHOM MCCTC

HEOPraHM4YeCKOl XMMHUHU B CHCTEME XUMHUYECKHX HAyK, a Takke MPHOOpEeTeHUE MPAKTUUECKUX HABBIKOB M YMEHHI

AJIg peIICHUS PAa3JINYHBbIX 3a/1a4 B HAYYHBIX HUCCIICAOBAHUAX, HAa IPOU3BOACTBE U BO3MOXKXHOCTHU UX IPUMCHCHUS B

r[e/:[aromquKoﬁ IIPAKTUKE B COOTBECTCTBUU C HpO(l)eCCI/IOHaJ'ILHLIMI/I CTaHAapTaMu:

01.001.IIpodeccuonanbubiii  cranaapt «llegaror (megarorumveckasi JesiTeIbHOCTL B  cdepe
AOUIKOJIBHOTO0, HAYaJbLHOr0 001Iero, OCHOBHOr0 001Iero, cpeaHero oomero o0pa3oBaHHA)
(BocnuTaTEIb, Y4YMTE]Ib)», YTBEPXKJIEH INpHUKa3oM MUHHCTEPCTBA TpyJa M COLHUAIBHOM 3allUTHI
Poccuiickoit @enepannu ot 18 oktsadpsa 2013 1. No 544n (3apeructpupoBaH MUHUCTEPCTBOM FOCTHIINH
Poccuiickoit ®enepaunu 6 nexadps 2013 r., peructpaunonssiii Ne 30550), ¢ n3MeHEHUsIMH, BHECEHHBIMU
nprkazaMu MUHHCTEpPCTBA TpyAa U colmalbHON 3amuThl Poccuiickoit @eneparuu ot 25 nexadbps 2014 r. Ne
11151 (3apeructpupoBan MuHHCTepcTBOM octuliuu Poccuiickoit ®Denepanmu 19 despans 2015 r.,
peructpaunonubiii Ne 36091) u ot 5 aBrycra 2016 1. Ne 4221 (3apeructpupoBad MUHHCTEPCTBOM IOCTUIIMN
Poccuiickoit @eaepanuu 23 aBrycra 2016 r., peructpannorasiid Ne 43326).

01.003. IMpodeccuonanbublii cTangapt «llemaror nonogHUTENEHOrO 00pa30BaHMs JETEH M B3POCIBIX),
YTBEP:KJIEH MpUKa3oM MuHHUCTEpCTBa TpyJa U conuanbHoU 3amuThl Poccuiickoit denepanuu ot 05.05.2018
Neo 2981 (3apeructpupoBan MuHHCTEPCTBOM FOCTUITNN Poccmiickoit @enepammu ot 28 aBrycta 2018 r. Ne
52016). Bun mpodeccrnonanbHON nestenbHOCTH — «llemarorndeckass eSTEILHOCTh B JIOMOJHATEIHLHOM



00pa3oBaHMH JIETEH U B3POCIBIX).

3. Mecro gucuuminabl B crpykrype OIIOII 6akanaBpuaTa
Cornacao ®I'OC u OIIOII 44.03.05 Ilemarormueckoe obpazoBaHue (C IByMs MPOGUISIMHU TTOATOTOBKH)
mucuuiuiiHa «30paHHbIe T1aBbl HEOPraHWYECKOW XHMHW» OTHOCHTCS K JucuuiuiiHam brnoka 1 wacry,
(hopmupyemMoli ydacTHHKaMu 00pa3oBaTeNbHbIX oTHOmeHuH - b1.B.J1B.09.02.
[Ipu u3ydeHuM DaHHOW AWCUMIUIMHBI CTYACHT CMOXET TOJHOCTHIO MM YaCTUYHO NPOJEMOHCTPHPOBATH
crnenyromue o6odmennsie TpyaoBsie pyHkuun (TD), cornmacuo npodeccronansubiM ctangapTam (I1C):

Kon n HanmeHoBanue Ooo0mennas TpyaoBas GyHKIMs TpynoBasi pynkuus (TD)
npo¢ecCHOHAIBHOI0 CTAHAAPTA (OT®D)
01.001 ITemaror Kox | HaumenoBanue OT® | YposeHs Haumenosanue TO Kon
(memarorudeckas KBATH(HUKAITHH
IeATeIbHOCTh B chepe A INenaroruueckas 6 Oo6menenarornyeckas | A/01.6
JOIIKOJBHOI'0, HAYaJIbHOT'O JACATCIIBHOCTD I10 (byHKIII/IH. 06yquI/Ie
00111er0, OCHOBHOT'O MIPOCKTUPOBAHUIO 1
001IEr0, CPEAHETO OOIIETO peajnsalinn
oGpazoBams 00pa3oBaTEILHOTO BocmuTarensHas AJ02.6
mnmponecca B JACATCIBHOCTD
(BocmiuTaTeNh, YUUTENH).
H O6paSOBaTEHBHBIX
aMMEHOBaHHE Bulla J——
poeCcCHOHATLHOM JIOLIKOJIBHOTO, PasBuBaromas A/03.6
ACATCIIbHOCTH! Ha4ajJbHOTO OOIIEro, NeATEILHOCTD
JomkonsHoE 00pa3oBaHHe. OCHOBHOTO 00IIETO,
HauvansHoe 001iee CpeaHero ooIero
o0Opa3oBaHue. o6pasoBanus
OCHOBHOE 0611IEE B IMenaroruyeckast 6 [Menarormyeckast B/03.6
o0Opa3oBaHue. ACSATEIbHOCTD 10 JIESITENIBHOCTD 10
Cpentee obiiee MIPOEKTHPOBAHUIO U peanu3anyuy IporpaMm
peajnm3auu OCHOBHBIX OCHOBHOT'O U CPEIHETO,
oOpa3oBaHUe
001Ie00pa3oBaTeEHBIX o01miero oopazoBaHHs
MIPOrpaMm
01.003 Kon | Haumenoanue OT® | YpoBenb HaumenoBanue TD Kon
[IpodeccuonanpHbIit KBaJTM(DUKAITUU
crannapt «llegaror A IpenoxaBanue 1Mo 6 Opranusanus AJ01.6
JIOITOJIHUTEJIHHOT' O JOIIOJTHUTCIIbHBIM 06me- JACATCIBHOCTU
06pa3oBaHus JeTeil u 00pa3oBaTeabHBIM yHalmxcs,
B3poCIIbIX». HanMeHoBaHuMe fiporpamMmam HanpaB/IeHHOR Ha
Y] OCBOCHHUC
BU/Ia IPOQEeCCHOHATLHON .
JOINIOJIHUTCIIbHOMU
JEeSTeNLHOCTH: .
1 001eo0pa3oBaTebHOM
efarormaeckas pOrPAMMBI
JIESATETHHOCTD B
JIOTIOJTHUTEIEHOM
oOpa3oBaHuU AeTed 1
B3POCIBIX

JInst m3ydeHuWs AMCIMIUIMHBI CTYIEHTBI JIOJDKHBI oOnanath cienyrouieid mpodeccnonanbuoii (1K)
KOMIIeTeHIIHeH
e crnocobeH KOHCTPYMpPOBaTh COZAEp)KaHHE o0pa3oBaHUs B NPEAMETHOH OONacTH B COOTBETCTBHU C
tpeboBanusiMu PI'OC OCHOBHOTO M CpelHEro o0mero oOpa3oBaHus, C YPOBHEM Pa3BUTHS COBPEMEHHON
HAyKH U C Y4€TOM BO3pPacTHBIX 0cobeHHOcTel oOyuatorunxcs (ITK-2),
MOJTy4YE€HHBIMU O0YYaIOMIMMHUCS B TPOIECCEe M3YYEHUS AMCUUIUIMH: «XUMHS BBICOKOMOJIEKYIISIPHBIX COEAMHEHUI
(b1.B./1B.08.01), «Xumus oxpyxatomeit cpeas» (b1.B./1B.08.02).
st ocBOeHUs HaHHOM yueOHOH auctuiuinibl (Y/]) cTyIeHT 10/IKeH:
3HATBL. KMCTOPUIO BO3HMKHOBEHHUS M JTallbl Pa3BUTHA XHMHUH, POJb XMMHH B PAa3BUTUM LMBHIN3ALUY,
0COOCHHOCTH B3aUMOJICUCTBHS €€ C HAyKOH, MEIUIMHON U TEXHUKOW, CTPYKTYpPY, GOPMBI U METOJbI HAYYHOTO
NO3HAHUS W YNPABJIECHUS, UX DBOJIOIMIO, CTEIM(UKY IMO3HAHUS XMMHUYECKHX IIPOIECCOB M OCOOEHHOCTH HX


https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529

MIPOSBJICHHS, TEOPETHUUECKUE OCHOBBI OOIIEH M HEOPraHWYECKOH XMMHHU, aHAJUTHUYCCKON XMMHH, (U3NIECKON
XUMHH.

YMeTh: IPOBOANUTE PACUYETHI C MCIOIB30BAHUEM MOHATHH «PacTBOPHMOCTBY, «MAccoBasi JOJIsl BELIECTBa B
pacTBope», pacuéTsl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEaKIUH, €CIM OJHO M3 BEIIECTB JIaHO B
n30bITKE (MMEEeT MPUMECH), pacueThl Macchl (00beMa, KONMYecTBa BEIIECTBA) MPOAYKTa PEaKIUH, €CIH OJHO U3
BEIIIECTB JIaHO B BUJIE PACTBOpA C ONPEACIICHHON MacCOBOM J10JIel paCTBOPEHHOT' O BEIIECTBA, pacu€Thl MAaCCOBOM UITH
00BEMHON JIONM BBIXOJA MPOAYKTA PEAKIUH OT TEOPETHYECKH BO3MOXHOTO, pacyéThl MacCOBOW JOJH (Macchl)
XUMHUYECKOTO COETMHEHUS B CMECH.

Bnagerp. TiIyOOKMM W CaMOCTOSTENFHBIM aHAJIM30M AaKTYalbHBIX TMPOOIEM XHMHUYECKOW HayKH;
CIOCOOHOCTBIO TBOPYECKOrO MPHUMEHEHUS! OCHOBHBIX MOJOKEHHH XUMHH B MPOQPECCHOHANBHOU NesTEeIbHOCTH;
JIOTUKOHN (POpPMyNHpOBaHUS, U3IOKEHHUSI W apTyMEHTHUPOBAHMUS CBOWX MEICIIEH B MHCBMEHHOW M yCTHOH (opme;
HABBIKAMH XUMHYECKOTO SKCIIEPHMEHTA.

Copnepxanue TUCIUIUIMHBI «30paHHbIE TNIaBBI HEOPraHUUECKOH XUMHM» BBICTYIIAET OMOPOH I OCBOCHHSA
comep:kanus aucruiuine «IIpuknanaas xumus» (b1.B.14), «36panublie TaaBel opranuueckoii xumun» (b1.B.13),
JUTSL TIPOXOJKIeHHs TTpakTuK Ooka b2 — «IIpennaumomuas npakruka» (b2.B.03(I1x)) u rocyaapcTBEeHHO#H HTOrOBOI
arrectanuu — «3amurta BKP, BkIto9ast moAroToBKy K Mpoueaype 3amuTsl U npoueaypy 3amutb» (b3.01(1)) .

4. TpeboBanusi K pe3yJbTaTaM OCBOECHHS JTUCHMILIMHBI (KOMIETEHIIMU 00y4aomerocs, gpopMupyembie
B pe3yJibTaTe 0CBOCHUSI AUCHHUILIUHBI (MOLYJIs1)
B pesynpTaTe ocBOeHHS NaHHOM AMCHHUIUIMHBI CTyAeHT, B coorBercTBru ¢ GI'OC BO u OIIOII mo
Hanpasieanto moarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHWe (C ABYMSI MPOQWISMH TOATOTOBKH), a TaKKe
BBILIECYKa3aHHBIMH PO ECCHOHANBHBIMY CTAaHAAPTAMH, J0JKECH IPUOOPECTH CIEAYIOILYI0 KOMIETECHIHUIO!

3amaua I1]] Kox n HanmenoBanve Kon 1 HanmeHoBaHe MHAUKATOPa OcHoBaHue
npoheCCHOHATEHOM JIOCTIDKEHHS MPO(heCCHOHATBHOM (IIC, anamms
KOMIIETEHIINHA KOMIIETEHIINA OTIBITA)

Tun 3aga4 npogeccnoHAIBHOM KeATeTbHOCTH: NeAArorndeckui

OcymiecTiicHue IIK-2 Criocoben HIIK-2.1. 3naeT: nprOpUTETHHIE HATIPABICHUS AHanus orbITa,
npoecCHOHAIBHOM KOHCTPYUPOBATh pa3BHTHs 00pa3oBaTeIbHON cucTeMbl PO, HC:
JIeSATEIIFHOCTH B cojiepKaHue TpeOOBaHMsI MPUMEPHBIX 00Pa30BATEIbHBIX 01.001 (A/0L.6,
COOTBETCTBUH C oOpa3zoBaHHs B poOTrpaMM 10 y4eOHOMY TIpeIMETY; TIepeUeHb U A02.6, D36,
HOPMAaTHBHO- IpeIMETHON 00JIacTH B | COJepIKaTeIbHbIE XapaKTEPUCTUKH yIeOHOM AHai//IZS(.)?'I)]:ITa
MPaBOBBIMHU aKTaAMH B COOTBETCTBHH C JOKYMEHTAIIMH 110 BONPOCaM OpTraHH3alluy U nc
cepe obpazoBanws u tpedoBanusiMu ®I'OC | peanuzanuu 06pa3oBaTEILHOTO MPOIIECCa; TEOPHIO 01.003
HOpMaMH OCHOBHOTO U CPEJIHET0 | M TEXHOJOTMH y4eTa BO3PACTHBIX OCOOCHHOCTEH (A/OL.6)
npoheCcCHOHATIEHOM o0miero oOpazoBaHusl, ¢ | 00yYaIOMUXCS; TPOrpaMMBbI U YI€OHUKH TI0

3THKA YPOBHEM pPa3BUTHS MPEeroIaBaeMOMY MPEJIMETY.

COBPEMEHHOW HAYKH U
C Y4E€TOM BO3PaCTHBIX
0oco0eHHoCTEH
obyJaronuxcs

HIIK-2.2. YMeeT: KpUTHYECKH aHAJIM3UPOBATh
y4eOHbIe MaTepualbl MPEAMETHON 00JIacTH C
TOYKH 3PEHHsI UX HAYYHOCTH, IICUXOJIOTO-
MeIarorndeckoil 1 MeToI0JIOTHUECKON
1eJ1eco00pa3HOCTH HCIIOIB30BAHUS;
KOHCTPYHPOBAThH COACPKaHUE O0YUEHUSI 10
MpeMETy B COOTBETCTBHHU C YPOBHEM Pa3BUTHS
HAYYHOT'O 3HaHUS U C YYETOM BO3PACTHBIX
ocoOeHHOCTeH 00yJarommxcs; pa3padbaTeIBaTh
pabouyro mporpaMMy o IpeaMETyY, Kypcy Ha
OCHOBE IPUMEPHBIX OCHOBHBIX
00111€00pa30oBaTeNbHbIX IPOrpamMM U
o0ecrneunBaTh €€ BHITIOJTHEHNE.

HIIK-2.3. BnaseeT: HaBbIKAMH KOHCTPYHPOBAHHUSI
MPEIMETHOIO COIEPKaHMA U aJanTaluy ero B
COOTBETCTBHHU C OCOOCHHOCTSIMU 1I€TIEBOM
ayJIMTOPUH.




B pesynbraTe 0cBOCHMS AUCLUIIIMHBI 00yJYaroIuiics JOKEH:

3HaTh: OCHOBHBIC DTalbl M 3aKOHOMEPHOCTH Pa3BUTHs HEOPraHMYECKOW XUMHHU; (yHIaMEHTaJbHbIC
XUMHUYECKHUE TMOHATHA M METOJOJIOTMYECKUE AaCleKThl HEOpPraHWYeCKOW XHMMH; pOJIb XUMHUH B Pa3BUTHU
[IUBUIIA3AIAN, 0OCOOCHHOCTH B3aMMOJEWCTBUS €€ C HayKOl, MeTUITMHON U TEXHUKOH; CTPYKTYPY, (POPMBI U METOIBI
HAYYHOTO TO3HAHMS U YIPABJICHUS, HX JBOIIOLUIO, CTIEUU(PHUKY MO3HAHUS XMMUYECKUX MPOLECCOB U 0COOEHHOCTU
UX TPOSIBICHUS; Ba)KHEHIINE JOCTIDKEHHS U IIPOOIEMBI COBpeMEHHOM Heoprannueckoi xumun (IK-2).

YMeTb: NONIB30BaTHCS CIPABOYHOM JIUTEPAaTypoW JUIsl ONHCAHUS CTPOCHHA M XapaKTEPUCTHKH CBOWMCTB
HEOpPraHWYECKUX COEAVHEHU; aHaJIU3UpOBaTh U KPUTHUECKH OLICHHBATh COBPEMEHHBIE Hay4YHBIE TOCTHKEHHS B
001acCTH HEOPraHUYECKOW XMMHUH; HNPOBOAMTH HAYYHO-MCCIEIOBATEIBCKYI0O paboTy B 00IacTH HEOPraHUYECKOU
XMMHW Ha COBPEMEHHOM O0OpYJOBaHHH; WCIIOJIL30BAaTh MONYyYEHHBIE 3HAHUS ISl pelleHHs MPOQecCHOHATBHBIX
3amau (T1K-2).

Biagerb: NpPakTUYECKUMHM HABBIKAMM: PAacueTOB CTaHIAPTHBIX OKUCIUTEIbHO-BOCCTaHOBUTENIBHBIX
MOTEHIIMAJIOB M PAaBHOBECHH B PACTBOpPAx, OMHCAHUS KOMIUIEKCHBIX COEIUHEHHH, XapaKTEpHUCTUKU METOJOB
MOJTyYEHHS] U CBOMCTB BaXHEHWINTMX HEOPTaHWYECKUX COSAMHEHUN; Teoprel M HaBBIKAMU MPAKTUIECKOH paboTh B
00JTacTH HEOPraHWYECKOH XMMHWHU; METOJIOJIOTHEH Hay4YHBIX HCCICIOBAHWH, KPUTUYECKOW OLIEHKOW MOIyYeHHBIX
PEe3yJIbTaTOB; TBOPUYECKHM aHATU30M BO3HHKAIOIINX HOBBIX MPOoOJeM B o0actu Heopranndeckoi xumun (ITK-2).

OOumuM CpeacTBOM KOHTPOJISL SIBJISIETCS BBEACHHAs B YHUBEPCHUTETE OaUIbHO-PEUTHHIOBAs CHCTEMa OLCHKH
YCIIEBAEMOCTH CTY/ICHTOB CIICIATINTETa U HAIIPaBJICHUH OakalaBpuaTta.

ITpu mpoBeneHny yueOHBIX 3aHATHH 00eCTIeYnBaeTCsl Pa3BUTHE Y 00yJaloIUXCs HABBIKOB KOMaHIHOW paOOThI,
MEXXINYHOCTHOM KOMMYHUKAIIUH, IPUHATHA pemeHHﬁ, JIMACPCKUX KA4YCCTB.



5.COL[ep>1<alme H y‘leGHO-MeTOL[I/I‘IeCKaﬂ KapTa IMCUUIIJIHHbI

Tabnuua 5.1.
No Dopmbl Konuuectso
Hexe HaunmenoBanue TeMu(BOHpOCOB), 3aHsaTus CamocrosTenbHas padoTa KoHTpOS GaLIOB JIutepatypa
W3y4aeMbIX 0 JAHHON AUCIUIUIMHE -

I JL IIp. Copepxanue Yacel min max
1 | OKHCINTENBHO-BOCCTAHOBUTEIbHBIE CHCTEMBI . 2 3 H3o6paxeHue

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN MOTEHIIHAT KaK OKHUCJIUTENBHO-

KOJIMYECTBEHHAs XapaKTEPUCTHUKA PENOKC-CUCTEMBL. Y paBHEHUE BOCCTAHOBHUTCJIBHBIX CHCTCM Koncmexkr,

Hepncra. Pegokc-noTeHuMansl v OLIEHKA HAIPaBJIECHUS U IOJTHOTHI METOJIOM IOJIYPEAKIHUH. 1 YCTHBIH onpoc, 4 6 [1-6]
2 nporekanus OB peakuuil. 3aBUCUMOCTD MEXAY BETMUYMHAMHI 2 3 Huarpammel Jlatumepa. npoBepka /3,

PEIOKC-MIOTEHIINAIOB CUCTEM M U3MEHeHHEeM 3Heprun ['uboca. JuarpamMmer ®pocra. TCCTHPOBAHKE

DopMbl IPEACTABICHUS CTaHIAPTHBIX AIEKTPOIHBIX OTEHIIUAIOB. Huarpammer E-pH.

Junarpammsr [Typ0s

3 KucioTbl 1 0CHOBaHUA . KUCIOTHI, OCHOBAHUS U COJIH C TOUKH 2 3 Komucrexkr,

3pEHHS: a) TCOPHH DIICKTPOJUTHUCCKON UCCOLHUAIINHY, O) TCOPUH Msrkue u )KeCTKHE KUCIOThI 1 YCTHBI ompoc, 5 7 [1-6]
4 Bpencrena-Jloypu, B) Teopuu JIptouca, r) Teopuu Jlykca-dnyna, 1) 2 3 1 OCHOBaHHS. TIpoBepKa Ji/3,

TEOPHUH COITBBO-CUCTEM, €) TCOpHUH Y CAaHOBHYA. TECTUPOBAHUC

KoMimiexkcHble coequHeHUs1: OnpeeieHne OHsATHS 2 3 OCHOBHBIE MOJIOKEHUSI

«KOMINIEKCHOE coenuHenne». OCHOBHBIE MOJIOKEHUS KOOpHHHaHHOHHOﬁ TCOpUHU

KOOpJIMHaMOHHOM Teopun BepHepa. [loHATHS neHTpaIbHOrO Bepnepa. [onarus

aToMma, JIMraHja, BHyTpeHHeH u BHemHel cdepbl. Mzomepns OCHTPAJIBHOT'O aToMa,

KOMIUIEKCHBIX COEMHEHU. 3aBUCUMOCTh YCTOMYUBOCTH JIUraHja, BHYTPEHHEN u
6 KOMIUIEKCHOTO COEIMHEHUS OT MPUPO/IbI IEHTPAIBHOTO aTOMa 2 2 BHEIIHEH chepsl.

(37eKTpOHHOE CTpOEHHE, Paguyc, 3apsan). Psx UpBuHra-Yunssamca. [Tpumenenne Teopun

Cralunm3aiys HeyCTOWIUBOU CTENEHU OKUCIEHUS [IEHTPAIBHOTO MOJIEKYJISIPHBIX OpOuTanei

aToMa KOMIUIEKCOOOPa30BaHMEM. 3aBHCUMOCTh YCTOMUMBOCTH (MO) nnsa onucanus

KOMILUIEKCHOTO COSIMHEHHS OT MPUPOIBI TUTAHAOB (JIIEKTPOHHOE NPUPOABI CBA3M B KOHSHCKT’

CTpOEHUE, PAINyC, 3aps). P akTHBHOCTH JIMTaHI0B. MSTKHE KOMIUTEKCHBIX COCTHUHEHUSX. 05 y;;g;?ﬂ?;g ;):’ 4 7 [1-6], [8]

JKECTKHE TMTaHAbl. JIeHTaHTHOCTB JIMTaHao0B. HedemoakycTmueckuii JlaOuybHEIE U HHEPTHBIE ' pedepar ’

a¢dexr. [IpaBuia HOMEHKIATYPHI KOMIUICKCHBIX COCTUHCHUI. kommekcesl. Oxpacka TeCTHpOBa];H e

Krnaccuukanus KOMIUIEKCHBIX COSIUHCHUN 110 3apsiy KOMIDICKCa, KOMILIEKCOB. Onucanue

MPUPOJIC JUTAH]IOB, HATMYUIO IIUKIIOB (IIPABUJIO IIUKIIOB), YUCITY OKTa3ApUICCKHX,

LEHTPaJIbHBIX aTOMOB. Tt--Komruiekcsl. Komriekcsl ¢ TETPASAPUICCKUX H

MaKpOLMKINYECKUMU IUuraniaMu. Ilpupona xumMuyeckoil cBsi3u B KBaJIpaTHBIX KOMILIEKCOB O-

KOMIUIEKCHBIX COEJMHEHUAX C IO3ULIUNA TEOPUU BAJICHTHBIX CBS3EH SJICMCHTOB C ITOMOIIbIO

(BC). Dddexr Ana-Temrepa. Y CTOMYUBOCTh KOMITJIEKCHBIX TEOPUHU KPUCTATUTMIECKOTO

COEIMHEHUH B BOIHOM pacTBope. KoHcTaHTa yCTOMYMBOCTH U oyt (TKII). Dueprus

KOHCTaHTa HecTolkocTu. TepMonnHaMudeckass U KUHETUYECKas paciierieHus opouraeii u

SHEPrusi CiapuBaHus




YCTOIYHMBOCTE KOMILIEKCOB. JIaOWIIbHBIC I HHEPTHBIC KOMIUICKCHI.
Oxkpacka KOMILIEKCOB.

3JIEKTPOHOB. MarHUTHBIE 1
CIEKTpaJIbHBIE CBOICTBA
KOMIUIEKCHBIX COCTHMHEHHUH.
Teopus Mo JIMTaHI0B

6 1 PYBEKHASI KOHTPOJIBHASI PABOTA [MoaroToBKa K pyOe:KHOM 0,5 KowmmbroTep. 12 15 [1-6], [8]
KOHTPOJIbHOH padore. TECTHPOBAHHE
7 | Knacrepsl, H3010/1M- H reTepo-moJnucoe uHeHus : [Ipasuio Ornncanue OKTa’ApUIECKHX,
CumxBrKa. 3aBUCUMOCTh YCTOMUMBOCTH KJIACTEPOB OT YHCIIa TETPAdAPUIECKUX U
KJIACTEPHBIX CKEJIETHBIX 3JIEKTPOHOB. IIpumepsl KBaJIPaTHBIX KOMILIEKCOB d-
HOJIUMETAIINYECKUX, TAJIOTCHUAHBIX, CYIb(QUIHBIX KIaCTEPOB. SJIEMCHTOB C IIOMOIIIBIO
W3zonomucoenuuenns. OcoOEHHOCTH cOCTaBa 1 CTpOEHHUS. TCOpHUU KPHUCTATUINICCKOTO Komncrekr,
8 TeTpasrapudeckue U OKTadJpUICCKHE JIEMEHTHI CTPOCHUS nosst (TKII). Oueprus 1 YCTHBIH OIIPOC, 2 3 [1-7], [9]
n3omoNHucoequHeHn . V3ononncoeqHeHNs XpoMa, MOJHOACHA ’ pacuienieHus opouTanel u IpoBepKa /3,
Boub(pama. ['erepornonrcoenuHeHns. [ eTepoaToMBL. SHEPrusl CriapyuBaHUs TECTHPOBAHNEC
Terpasapudeckue rerepononumerannatsl 1:12. Ctpykrypa 9JIEKTPOHOB. MarHUTHBIC 1
Kerruna. CTpyKTypsl, IPOM3BOAHBIE OT CTPYKTYphI Kerruna. CIIEKTpaJIbHbIE CBOKCTBA
Crpyktyps! loycona (2:18) u Aanepcona (1:6). KOMIUICKCHBIX COCIUHCHUH.
Teopwust mons IMraHmoB.
9 S-DuemMeHTbI: Tuapumsl. ConeobpasHble THAPUABLL [ HaApHIbT
MEPEXOAHBIX METAUIOB (MeTamnueckue). Huxens- KoHcmexr,
METAUITUAPUHBIE AKKYMYJISATOPBL. | paHUYHbBIE THIPHIIBL. buonornyeckas poib BOAB 1 YCTHBII onpoc,
10 | Kosanentnbie runpuspl. KOMIUIEKCHBIE THAPHIBI P-DJIEMEHTOB. S-3JIEMEHTOB. 1 IpoBepKa le/ 3, 3 4 [1-6], [9]
Boza. OcoGeHHOCTH CTPYKTYPhI M CBOMCTB BOJBI B CTAHIAPTHBIX U Kpucrauiornapars. MYyJIbTHMC A MHHAs
CBEPXKPUTHUECKNX YCIOBHAX. PasoBas auarpaMma BOJIBL. Knatparsi. ['npater razos. 22636}??“’2
Kpucramnoruapatel. Knatpatel. ['ugparts! ra3os. fecTHpoBan
11 | llexoyHble MeTAIBI: OCOOEHHOCTH XUMUK JUTHS. JIUTHEBBIE
IEKTPOXUMHUUYECKHE 3JIEMEHTHI. PacTBOPEI I11€I0YHBIX METAJUIOB B Buonornyeckast pons KoHcIexT,
KAIKOM aMMuake. Kpurraipl, ajqkanuas! 1 SJIeKTPHUIIBL. IIEIOYHBIX METAIJIOB U S- 05 YCTHBIH ompoc, 4 6 [1-6]. [9]
S-2J1eMeHTBbI BTOPOii rpynmnbl. OcoGeHHOCTH GepUILIusL. 3JIEMEHTOB BTOPOI! TPYIIIIBL. ' poBepKa /3,
JlnaroHanbpHOE CX0ACTBO Oeprius 1 amoMuHust. COJIM OKCOKUCIIOT IMpumenenue. TECTUPOBAHHIC
1 KOMIUIEKCHBIE COCJMHEHHMS OepuILIns
12 | p-duemenTsl. Bogopoansie coeaunenus p-anemeHToB 1l rpynmner.
Jubopan. Beicumne 6opansl. Kapbopassl. ["amoreHuIp1 alFOMUHS, XUMHUecKHe CBOHCTRA Kocrexr,
raJutust, MHAMS, TaJus. bopHble KucnoTsl 1 6opaThl. BaneHTHOCTD KCEHOHA M €I0 COEIHHEHH. . yeTHBIH OMpoC, A ; [1-7]. [9]

yriepona. ®azoBast auarpamma yriiepoja. AJUIOTPOITHbIE
Moupukanuu yriaepoaa. @ymiaepensl. HaHoTpyOxw.
WurepkanupoBaHHble coeanHeHus rpadura. Oymnepuasl. Gazosas

®ropuasl. OKCOCOSTNHEHHUS.
XUMHSL KPUIITOHA.

MpOBepKa J1/3,
TECTUPOBaHNE




13

Juarpamma AMOKcua yriepoja. BzanMopelicTBre yriekucioro
ra3a ¢ BOJOW. YTolbHas KUCIOTA U €€ POU3BOIHBIE.
[omumopdubie MOTUpUKAIINNA AHOKCHIA KpeMHUs. KpemHneBsIe
KHUCJIOTHI U cuinukaThl. Lleonutsl. IlceBnoranorensl u
TICEBIOTAIOTEHUIBL. BaieHTHBIE BOBMOXKHOCTH a30Ta U docopa.
CoennHEeHHs P-3IIEMEHTOB V TPYIIITHI C BOIOPOAOM.
B3aumoneiictBue ammuaka ¢ Bogoi. Cosin aMMOHUS.
«MeTtamnieckuin» aMmMonuil. HeoOBIYHBIC CBOMCTBA XUAKOTO
ammuaka. BzaumoseiicTBue a30THOW KUCIIOTHI C BOJIOW U
MeTauiamu. Pa3znoobOpasue pocdaror. OKCOKUCIOTHI XaTbKOTCHOB
3(IV). MHuoroobpasue okcokucioT xanpkoreHoB (V). dazopas
arpaMMa CHCTEMBI cepHast KACIoTa — Boga. Cynbgarbl, celeHaTHl,
TemTypathl. THocepHast KHCIOTa U THOCYIb(aThL. JJuTHOHOBas
kucioTa. [lomuTHOHOBBIE KUCIOTHI U UX conu. [lepokcocepHble u
raJloreHCyTH(OHOBBIE KUCTIOTHL. ['aoreHoBogopoabl. OcOOEHHOCTH
CTpOEHUs ¥ CBOMCTB. MeToab! nonydeHus. DTopoBoIOpOA Kak
HEBOAHBIN pacTBoputenb. Azeorponsl HX-H,0

13

2 PYBEXKHASI KOHTPOJIbHAS PABOTA

[MonroroBka k pyOexHOM
KOHTPOJIBHOM padoTe.

0,5

Kommerorep.
TECTHPOBaHHE

12

15

[1-71, [9]

UTOoro

26

40

50

70




6. OoOpa3oBaTe/ibHbIE TEXHOJIOTHH
[IpenogaBaHue IUCHMIUIMHBL BeIETCS C INPUMEHEHHEM CJEIYIOUIMX BHUJOB 00pa30BaTEIbHBIX
TEXHOJIOTHiA: paboTa B KOMaH/e, oOyueHne Ha OCHOBE OIbITa, MHIUBUAYyaJbHOE 00yUeHHEe, MEXIUCIUIUIMHAPHOE
o0OydeHue, oTepekaroIas caMoCToATebHAs padoTa.
OcHoBO# 006pa30BaTEIbHBIX TEXHOJIOTHA, HCIIONb3YEMbIX B JAHHON JUCLUIUIMHE, SBISICTCS CUCTEMHBIN
MOJXO0/, KOTOPBHIH OTJIMYAeTCSd JIMYHOCTHOM OPHUEHTHPOBAHHOCTHIO, JHATHOCTUYHOCTHIO, HHTEHCHUBHOCTBIO,
IUaJIOrMYHOCTBIO, MOJIEJIMPOBAaHUEM NPOQPECCHOHANBHBIX CUTYalUH, TPOEKTUPOBAHUEM IUAAKTUYECKUX (YHKIUH
B €IMHCTBE C KOMMYHUKAaTHBHBIMH M JIMYHOCTHBIMH CMBICIaMH, MOJYJIBHOCTBIO, MEXIIPEIMETHOCTBIO,
KpeaTuBHOCThI0. OTUacTH MCIOJIB30BaHA U TEOPETHYECKAs KOHLEMNIHS METONa CBEPHYTHIX HMH(OPMALMOHHBIX
CTPYKTYP.
B mpenogaBanuu Kypca UCIIONB3YIOTCS COBpPEMEHHbBIE 00pa3oBaTeIbHbIC TEXHOIOTHUH:
®  TEXHOJIOTHS 3JEKTPOHHOI0 OO0Yy4eHUs (peaausyeTcs IpU MOMOIIH JIEKTPOHHON 00pa30BaTEebHON Cpeabl
COI'Y npu ucrionb3oBanuu pecypcoB DbC, npu mpoBeeHNN aBTOMATH3UPOBAHHOTO TECTUPOBAHUS U T. 11.);
®  pelTHHTOBAas TEXHOJOTHS;
®  HWHTEPAaKTUBHBIE TEXHOJIOTHU;
®  HHDOPMAIMOHHO-KOMMYHHUKATUBHBIC TEXHOJIOTHH;
®  HCCIIeIOBAaTEeNbCKUE METOABI B 00yUEeHNH;
e TpobieMHOe O0yUYeHHeE.

B yueOHOM mporiecce HCHONb3YIOTCS aKTUBHbBIE M MHTEPAKTUBHBIE (hOpMBbI MpoBeAeHus 3anaTuil. Ha stame
W3YUYCHHS MEPBBIX Pa3/ieioB UCIONB3YIOTCS TPYNIOBBIE U CAMOCTOSTENbHBIE (OpMBI paboThl, HANpaBICHHBIC HA
OCMBICIIEHHE CIIOKHBIX HECTPYKTYPHPOBAHHBIX MpoOIeM mpeaMera oOydeHUs, (QopMupoBaHHe COOCTBEHHOU
apryMEHTUPOBAHHOW IIO3MLMH IO NPOOJIEMHBIM acleKTaM H3y4aeMOW TeMbl. 3AeCh HCIOJb3YeTCsl TaKHe
o0pa3oBaresbHbIe TEXHOIOTHH KaK:

e paboTa B MaJIbIX IpyImnax/mapax no pazoopy KOHKPETHOH TeMBI, pa3padOTKa MPOEKTOB

e omyaiiH-ceMuHapbl. Kakaplil U3 y4acTHUKOB HaXOAMUTCS y CBOErO KOMIIBIOTEpA (CPEICTBA CBSI3H), a CBSI3b
MEXIy HHMH [OJJEpKUBaeTcsi dYepe3 VIHTEpHET MOCPENCTBOM 3arpy’KaeMoro HIpHIIOKEHHUS,
YCTaHOBJICHHOT'O Ha KOMIIBIOTEpPE KaXKIOro yuactHuka (Zoom, Meet, Skype u ap.);

®  TECTHPOBAHHUE;

e jekuus-Oecena, NEKIUSI-AUCKYCCHUs;

e  MYJBTUMEIUHHBIE JICKIMU C JIEMEHTAaMH JUCKYCCHM; JIEKLHUS-BU3yaJau3auusi, KOTOpas MPOBOAMTCS C

BHU3yaJIM3alMEH MOHATUH;

®  WHIWBHIYAIbHBIC M IPYIIOBBIE KOHCYJIBTAIINH.

B nensx peanuzanuy MHAWBUAYAIBHOTO MOAXOAa K OOYYEHHIO CTYIEHTOB, OCYIIECTBISIONIUX YYESOHBIH
Ipolecc MO WHAWBUAYAIbHOH TPAaeKTOPHH B PaMKaX WHAMBUAYAJIBHOIO padOYero IulaHa, M3ydeHHE IaHHOU
JVCIUTUTMHBL MOXET OCYIIECTBIISITHCS Yepe3 WHAMBUAYAIbHBIE KOHCYJIBTAlMM TPENOAaBaTelisi OYHO, B YacChl
KOHCYJIbTAllMH, N0 3JEKTPOHHOH TMoYTe, a TaKkkKe C HCMoNib3oBaHWeM Webex, miuardopMbl TUCTAHIIMOHHOTO
o0y4enust Moodle, nuuneiii kabuHet cryaeHTa Ha caiite COI'Y, apyrux snementoB 211OC COI'Y.

Jnst Ui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBbSI IIPEAYCMOTpPEHA OpraHU3als KOHCYJIbTAIMH C
WCTIOJNIb30BAaHUEM DJIEKTPOHHOM TMOYTHI, IUIATQOPMBI IUCTAHUMOHHOTO oO0yueHus: Moodle, nuuHbBIi KaOWHET
crynenta Ha caiite COI'Y, apyrux snementoB DMOC COI'Y.

Bce Bujpl y4eOHOI paOOTBHl MOTYT NMPOBOJUTHCS TUCTAHIIMOHHO HA OCHOBAaHUM JIOKATLHBIX HOPMATHBHBIX
aKTOB.

7. YueOHO-MeTOANYeCKOe o0ecnieYeHrne CaMOCTOSITeIbHOIH padoThI

CamocTosiTenbHas paboTa 00yJaroIuXCs SABISETCS OJHUM M3 BUIOB YUeOHBIX 3aHATHH. CaMocTosTeNbHAS
paboTa MPOBOIUTCS C TEIBIO:
® CHCTEeMATH3allMd W 3aKPEIUICHUS TOMYYCHHBIX TEOPETHUYECKUX 3HAHMW W TPAKTHUYECKUX YMEHUU
00y4aronuXxcs CTYJCHTOB;



e yrIyOJeHUs U PaCIIMPEHUs TEOPETUIECKUX 3HAHU;
e (OopMHpOBaHUSI yMEHHUM UCIIOJIB30BaTh HOPMATHBHYIO, IPaBOBYIO, CIIPAaBOYHYIO JOKYMEHTALUIO MU
CIELUAIBHYIO JIUTEPATYPY;
o (hOopMHPOBaHUS CAMOCTOSITEIBHOCTH MBIIIJIEHHS, CIOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPLICHCTBOBAHHUIO
U caMopeanu3aluy;
® Da3BUTHUS UCCIEIOBATEIBCKUX YMEHUH.
CamocrosTenpHast paboTa 00y4aromuxcsl OCYIECTBISIETCS] Ha IPOTSDKEHUH N3YyUCHHS BCEH AUCLUIIVHEL B
COOTBETCTBHU C YTBEPKACHHON B YUeOHOM IUTaHE TPYAOEMKOCTBIO U COCTOUT 3!
® paboTBl CTYACHTOB C JIGKIMOHHBIMH MaTepHaliaMH, MOWCKAa W aHajh3a JUTEePaTypbl W DICKTPOHHBIX
HCTOYHUKOB HH(OPMALIUH [0 33JaHHON TEME;
® BBIMTOTHEHHS 3aJaHui I caMocTosATenbHOU paboTel B DUOC COI'Y;
® M3Yy4EHHUs TEOPETHUYECKOTO, MPaBOBOIO M CTATUCTHMUECKOTO MaTepHuaja s MOATOTOBKHM K MPAaKTUYECKHUM
3aHSATHAM;
® [IOJTrOTOBKH K 9K3aMEHY.
Tembl 1 GpopMBI BHEAYTUTOPHONH CaMOCTOSTENFHONW paboTHI, ee TPYAOEMKOCTh COAEpPKATCA B pasnene 5,
Tabm. 5.1.

Memooduueckue yxazanus no opeanuzayuy camocmosmenbHol pabomol cmy0eHmo8

Pewenue 3a0au. Tlepen pemennem 3a1a4 HEOOXOTUMO BHHUMATEIBHO M3YYUTh TEOPETHUSCKHN MaTepHa,
mpopaboTaTh KOHCHEKT JISKIIHH, Pa300paTh MpUMEpHI pelieHus 3a1a4. Pemenue 3a1ad peKOMEHAyeTCsl HAauuHATh C
HambOoJee MPOCTHIX, OMM3KUX K MMEIOIIUMCS B 33/JayHUKe ImpuMepaM. M TONBKO 3aTeM MepeXxOoAWTh K PEIIeHHUI0
OoJiee CIOKHBIX BapuaTHBHBIX 3ajad. [Ipu pemeHnn 3ajad peKOMEHIeTCs 3alucaTh KpaTKoe yCIOBHE 3aJadH,
YpaBHEHHUSI peaKIuii, UCXOAHbIe QopMynbl s pacuéra. He pekomeHmyeTcs HCIONB30BaTh T'OTOBBIE KOHEYHEIE
(GopMyInbl, KOTOpBIE BBIBOJATCS B TNpuMepax pemieHUs 3agad. C HCXOAHBIX (GOpMyn HEO0OXOAWMO BBIBECTH
pacdéTHbIe, a 3aTeM MOICTABUTh B HUX YHCIICHHBIE 3HaUeHUs. Takum 00pa3oM, 3arich B TETPaIu JOIDKHA COIePIKATh
(hopMyIBI W BCE BBIYMCIICHUS C YKa3aHWEM EIWHUI] M3MepeHHs. PekoMeHIyeTcs MpW 3alucH BEIWYHH YETKO
YKa3blBaTh K KakUM BEIECTBAaM, PAacCTBOPaM, CMECSIM U T. II. OHU OTHOCATCA. [Ipu BBIYHMCIEHUSX HEOOXOIUMO
oOpamaTh BHUIMaHAE Ha X TOYHOCTH (MCIIONIb30BaHUE HY)KHOTO YHCJa 3HAYAMIMX IUQP) U COOIOCHIE TPaBIII
OKpYTJICHHUSL.

Buinonnenue mecmosuvix 3adanuti. Ilepen HavanoM BBITIOJHEHHSI TECTOB CIEAyeT BHHUMATEIbHO H3Y4YUThH
TEOPETUIECKHUI MaTepHa, MPOPeIaTh 3aJa9 0 JaHHOW TeMe U OTBETUTh Ha BOIIPOCHI, MMEIOIINECS B YUSOHUKE.
BeImounHsist TeCTHI, CIeyeT UMETh B BHILY, YTO OHU OBIBAIOT CIICIYIOIIUX THIIOB:

1. BriOop mpaBUIBLHOTO OTBETA W3 YHCIA MPEUIOKEHHBIX. B 3THX TecTax HEoOXOAMMO BHIOPATH OJUH
MPaBUIIBHBINA OTBET U3 YHCIIA TIPEITIOKEHHBIX.

2. MHoxecTBeHHBI BBIOOp (0e3 MeTkH). HeoOxoammo BbIOpaTh BCEe NMpaBHJIBHBIE OTBETHl W3 YMCIIA
MIPeII0KESHHBIX.

3. Tectsl cnuueHus. B 3THX Tectax K psay BOIMPOCOB HYKHO TOA0OpaTh NMpaBUIILHBIA OTBET U3 YHCIa
MIPeII0KESHHBIX.

4. TecTsl paHXXUPOBKHU. B 3TOM ciydae HEOOXOAMMO PACTIONOKHUTH OTBETHI B IPABUIILHOM TOPSIJIKE.

5. 3aKkphIThie TECTHI. 3/IeCh BApUAHTHI OTBETA HE MpEJIararoTcs, CBOM OTBET HEOOXOJUMO BITUCAThH B TOJIE
OTBeETA.

Ilooeomoska nayunoeo 0okiadoa ¢ Myrbmumeoulinou npezenmayuei. Jloknmag — mUChbMeHHas paboTa
oobemMoM 10-18 mevaTHBIX CTpaHHMI, BBHIIIOJNHSEMAs CTYJCHTOM B TE€UEHHUE MJIUTEIHHOTO CpoKa (OKOJIIO MEcsla).
Jlokian — KpaTkoe TOYHOE H3JIOKEHHE CYHIIHOCTH Kakoro-nmubo BOMpOCa, TEMbl Ha OCHOBE HECKOJIBKHX
MEPBOMCTOYHHUKOB. JIOKIan JOMKEH CoJepiKaTh OCHOBHblE (DakTHUecKue CBEJCHHS ¥ BBIBOABI IO
paccMmaTpuBaeMoMy Bompocy. IlomMumo pedepupoBaHus NPOYUTAHHOM JUTEPATyphl, OT CTyJEHTa TpeOyeTcs
apryMEHTUPOBAHHOE U3JIOKEHHE COOCTBEHHBIX MBICIIEH 110 paccMaTprBaeMOMy BOTIPOCY.



VuebHas nurepaTypa U METOAMYECKHH MaTepHall MO0 OPraHHU3aIliH CaMOCTOSATEIBHON pabOTHI CTYICHTOB
OTpakKeHbI B pabouei mporpaMMe IUCIMIDIMHBL «AHAJIUTAYECKAs XMMHUA» M Ha caiiTe NUCTAHIIMOHHOTO OOyUYeHMs
COTI'Y mwiomanka cucremsl «MOODLE» 1o cesuike: http://Ims.nosu.ru/.

8. OueHoYHbIE CPeICTBA ISl TEKYLIEr0 KOHTPOJISI yCIIeBAEMOCTH, PYOeKHOM aTTeCTAIIMU U MPOMEKYTOUHOM
aTTecTallMM 110 UTOI'aM OCBOEHMSI AMCHUIIJIMHbI
Kpurepun oueHuBanus KoMmmeTeHIMH (HOPMHUPYIOTCS Ha OCHOBE OaJIbHO-PEUTHHIOBOM CHCTEMBI C
MIOMOIBI0 BCEr0 KOMIUIEKCA METOAMYECKUX MAaTEpPHUaoB, ONPEACILIIONIMX MPOLEAyphl OLIEHUBAHUS 3HAHUH,
YMEHUI, HaBBIKOB U (MJIM) OIIBITA JIESITEIbHOCTH, XapaKTePU3YIOLINX JaHHbIM 3Tan (OPMUPOBAHUS KOMIICTSHIIUH.

8.1. OneHo4HbIe CcpeacTBA AJISl TEKYIIEro KOHTPOJIS YCIeBaeMOCTH

Texywuii koumpons. IlogpazymeBaeT OIeHKY YPOBHS TEOPETUUECKOTO N3YUYECHHUS MaTepraia, TaKk U paboThI
Ha TMpakTHYecKux 3aHATHsAX. OIeHKa CTyIeHTa CKIIIbIBaeTCs W3 OajuioB, TMONYYEHHBIX IPHU BBITOTHEHHH
MPaKTUYECKUX 3aHATHHA, MHIUBHIYATbHBIX 33/IaHUH, TECTOB, JOMAIIHUX MHUCHMEHHBIX paboT, KOTOPHIE SBISIOTCS
00s13aTeIbHBIM JUISI BCEX CTYNEHTOB. Pe3ynmbTaThl TEKyIIEro KOHTPOJS CIIYy>KaT OCHOBAaHWEM JUIS BBICTABJICHUS
OLIEHOK B BEIOMOCTH KOHTPOJILHBIX HENleNb (aTTecTaluii) Ha QaKyibTeTe.

Kputepun ¢opmupoBanust 6a1JIbHONH CTPYKTYPbI OLEHKH

DopmMa KOHTPOJIS MuH. K01-BO Makc. KoJ1-BO
0auioB 0asuioB
Tekymiast olieHKa CTyZieHTa B TeueHue 1-6 Hellenn COCTOUT u3: 13 20

- BBITIOJIHEHHEC ITMCbMEHHBIX JOMAIIHUX 33[[3HI/II71 110 TEMaM 33H5[THI>1,
VHAVBUIYATBHBIX 33JaHAN U CAMOCTOSTENNEHON paboTHI (KOHCTIEKTOB)
-360

- IOATOTOBKA M OTBETHI HA MPAKTUYECKHX 3aHATHAX | 00 5 =50

- BBIMTOJIHEHHE ¥ OPOPMIICHHE PE3yIbTaTOB MPAKTUIECKUX padOT —

1605=56
1-s1 pyOexHast KOHTpOsIbHAsS paboTa (KOMIBIOTEPHBIN TECT) 12 15
Texymias onieHKa cTyJeHTa B TeueHne 7-13 HeZlen cOCTOUT H3: 13 20

- BHIMOJIHEHHE TMChbMEHHBIX JIOMAIIHUX 33/1aHUH 110 TeMaM 3aHsTHH,
WHIMBHIYaJIbHBIX 3aJJaHUI U CAMOCTOATEIILHOW paOOThI (KOHCIIEKTOB)
-360

- IOATOTOBKA M OTBETHI HA IPAKTUYECKHX 3aHATHsIX 1 00 5=50

- BBITIOJIHEHHE U 0()OPMIICHHE Pe3yIbTaTOB MPAKTHYECKUX padoT —
1605=56

2-51 pyOesxHasi KOHTpOJIbHAs paboTa (KOMITBIOTEPHBIH TECT) 12 15

Htoro 50 70

CTYZIeHT, HpOHyCTI/IBHII/Iﬁ 3aHATUEC, UMECT IIPABO OTUUTATLCS 110 NPOITYHICHHBIM TEMaM.

JleMOHCTPaAIMOHHBIIi BAPUAHT TeCTa JJIsl BXOJHOT0 KOHTPOJIA
o Teme «KucnoTel u ocHoBaHus. KHUCIIOTBI, OCHOBaHHS W COJIM C TOYKU 3PSHHUS: a) TEOPUH IIEKTPO-IIMTHICCKON
nuccoraruu, 0) Teopun bpencrema-Jloypu, B) Teopun JIstonca, ) Teopuu Jlykca-diyna, 1) TCOPUU COTBBO-
CUCTEM, €) TECOPUHU Y CAHOBHYAY


http://lms.nosu.ru/

Coenacno meopuu 3]161(‘]’71]70]11417’114’1601(’011 Ouccouuauuuf Kucjas cojtb — 9mo 1eKkmpojum, npu duccouuauuu

KOmMopo2o 8 pacmeope o0pasyomcs

1. TOJIbKO KAaTHOHBI METaJIIa

2. TOIIBKO aHUOHBI KUCJIOTHOT'O OCTaTKa

3. TOJIbKO KaTUOHBI BOJAOPOJA

4. KaTHOHBI BOAOpOAa U METaJlJIa, aHUOHBI KUCJIOTHOI'O OCTAaTKa

Coenacno nonosiceHusm meopuu NeKmpOIUMULEcKoll OUCCoyuayuu K kamooy 6yoym nepemeujamvcs

1. TONTBKO KaTHOHBI
2. TOJIBKO aHUOHEI

3. HeﬁTpa,HI)HI)Ie ATOMBI U T'pyIIbl aTOMOB

4. KaTHOHBI M AHUOHBI

Teopus snexmponumuieckou ouccoyuayuu chopmymuposana

1. C. Appenuycom

2. AM. bytnepoBbim
3. M.B. JlomoHOCOBBIM
4. I.1. MenaeneeBbIM

3aIlaHI/IH AJist CAMONIOATOTOBKHU K NMNPAKTUYICCKHUM 3aHATUHAM

Howmep Tema 3ananue
1 OBP. 1. Iocmpoenue ouazpamm @pocma.
JlnarpamMmbl 2. Hcnonvzosanue ouacpamm @pocma 071 OYeHKU aKmMUeHOCMU OKUcIumenet u
dpocra goccmarnogumenetil, YCmousugoCmu paziuitbix Yopm deMeHma u CKIOHHOCIU UX
K OUCHPONOPYUOHUPOBAHUIO.
2 OBP. 1. Ilocmpoenue ouaecpamm Jlamumepa.
Juarpammbl 2. Ucnoavsosanue oOuacpamm Jlamumepa 0as  pacuema  CMAHOAPMHBIX
Jlatumepa NOMEHYUAN08, OYEHKU AKMUBHOCMU OKUCAUMenell U 8occmanosumenetl,
YCMOUMUBOCMU  PA3IUYHBIX — (POpM  dNeMeHma U CKIOHHOCIU — UX K
OUCHPOROPYUOHUPOBAHUIO.
3 OBP. 1. Iocmpoenue ouazpamm Ilyp6s.
Jlnarpammbl 2. Ucnonvzosanue ouacpamm Ilypbs 0ns oyeHku yCcmouwugocmu paziudHblx
[Typ6> Gopm snemenma 8 60OHBIX PACMBEOPAX.

8.2. OneHouHbIE cpeacTBA AJISI IPOBeeHUA Py0e:KHOM aTTecTaluu

IIpumepHbIe TecTOBbIE 3a1aHUA

VxkazaTth BEHICCTBO, KOTOPOEC ABJIACTCSA CUIIbHBIM OKHUCIIUTEIIEM

a) HCI
6) H.0
B) Na,SO4
r) HNOs

Vkazatb BCHICCTBO, KOTOPOC SABJIACTCS TUITMIHBIM BOCCTAHOBUTCIIEM

a) H.S
6) H.0
B) Na,SO4
r) HNO;




OTMCTI/ITB OKHCJIMTEJIBHO-BOCCTAHOBUTCIIBHYIO PEAKIIUIO
a) Al +NaOH —
6) Al,Os +NaOH —
B) AICl; + NaOH —
r) Al(OH)s + HCI -

K xaKoMy THITYy OKHCIHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIHii OTHOCHUTCS ciemnytornas peakuus Cly + H.O — HCI +
HCIO?

a) BHYTPUMOJCKYJSpHAs

0) MeXMOIEKyIsIpHas

B) oOMeHa

r) JUCTIPONOPIUOHUPOBAHUS

Cymma kord¢uruenToB B ypaHernn peakiun KI + KMnOgs + H.SO4 — 1o + KoSO4 + MnSO, + H20 paHa
a) 37
0) 41
B) 25
r) 43

CymmMa ko3¢ ¢unmenToB B ypaBHeHuu peakiuu KoSOz + KMnO4 + KOH — K;S04 + KoMnOs + H0 paBna
a) 7
6) 9
B) 8
r) 11

Crenens okucneHns a3ota B mone NO2™ paBHa
a) -3
0) -1
B) +4
r) +5
n) +3

Kaxk okucnurenem, Tak u BocctanosureiaeM B OBP MosxeT OBITh
a) KzS:0s
06) HBr
B) NaNO:;
r) HO

CornacHo TEOpUH JIEKTPOIUTUYECKON TUCCOUALIUU— KUCAs COJIb — 3TO AIEKTPOJIUT, IPU AUCCOLUUALUN
KOTOpOTO B pacTBOpe 00pa3yroTcs

a) TOJBKO KAaTHOHBI METAJLIA

0) TOJHKO aHMOHBI KACIOTHOTO OCTaTKa

B) TOJILKO KaTHOHBI BOAOPOAA

I') KaTHOHBI BOJIOPOJia M METaJlJIa, aHWOHBI KUCIIOTHOTO OCTaTKa

CornacHo NOJOXKESHHUSIM TEOPUH IEKTPOIIUTUIESCKON TUCCONMAIUH K KaTOAy OyayT mepeMenaThCst
a) TOJHKO KaTHOHBI
0) TOJBKO AaHMOHBI



B)
r)

HEHTpaJIbHBIE ATOMBI U TPYIIIBI AaTOMOB
Y KaTUOHBI, U aHHOHBI

Teopust 3MeKTPONUTHIECKON TUCCONHANH C(hOpMyTHpOBaHa

a)
6)
B)
r)

C. Appenunycom
AM. bytnepoBsim
M.B. JIoMOHOCOBBIM
.. MeHneneeBbIM

Kaxoit u3 mporieccoB mpeaecTByeT pa3phiBy CBSI3U MPU JUCCOIHAIIH?

a)
0)
B)
r)

ok wnE

ruApaTanus
COJIbBATAIUS
HOHU3AIUS

TTOJISIPH3AITAS

8.3. OueHounble cpeacTBa 1JIsl IPOBeIeHNs] KOHTPOJISI CAMOCTOATEJIbHONH padoThl CTyAeHTOB

Bonipochl 15111 caMOKOHTPOJISA IPH COCTABJIEHUU ONIOPHOI0 KOHCIIEKTa
1o TeMe «OKUCINTEIbHO-BOCCTAHOBUTEILHBIE CUCTEMBI»

OKUCITUTETHHO-BOCCTAHOBUTEILHBIE CUCTEMBI.
OKHUCIUTENHHO-BOCCTAHOBUTEIbHBIHM TOTEHIMAN KAaK KOJTUUYECTBEHHAs XapaKTEPHUCTHUKA PEIOKC-CUCTEMBI.
YpaBHeHue HepHcra.
Penokc-noreHnManbl 1 OLEHKA HAIPaBICHUs U MOJIHOTHI npoTekanusa OB peakuuid.
3aBUCHMOCTh MEXIY BEJIMYMHAMU PEIOKC-TTOTCHIIMAIOB CUCTEM U M3MEHEHHUEM 3Hepruu [ nooca.
CDOpMI)I NpeaACTaBJICHUA CTAHAAPTHBIX 3JICKTPOJHBIX ITIOTCHIIUAJIOB.

IIpumepHas TemaTuka pedepaToB, MyJbTUMEAUHHBIX NPe3eHTALMIA
Knactepsr.
n-KoMriekcnl.
Komrutekcbl ¢ MakpOIMKITNIECKUMY JINTaHIaMU.
KrnacTtepHbie coequHeHNS B MEIUIINHE.
Hanomarepuaibt
Knacrepusie coenuaennst Mn, Tc u Re. I'anorenuapt Texuenust u peHust. KapOoHMIIBI Mapraniia, TEXHEIs
1 perus. [IpUHIUTIBI TOTYYEHUS, TPUPOIa XUMUIECKOU CBSI3U, IPUMECHEHHE.
OCHOBHBIE TTOJIOKEHUST KOOPAWHAIMOHHOW Teopun BepHepa.
KoopanHanmoHHbIe cCOeTMHEHVS B MEITUIIMHE, TEXHUKE

OueHOYHBIN JTUCT 3aIUTHI J0KJIa10B (pedepaToB)

HaumeHoBaHue nmoka3zareJist BoisiBJIeHHBIE HEIOCTATKH U KouaunuecTBo
3aMeYaHus 0a/1J10B
I. KAUECTBO JOKJIAJIA (PE®EPATA)
1.CooTBeTcTBHE COEpKaHUs pabOTHI 3a1aHUI0 0,5
2.I'paMOTHOCTH W3JIOKEHUS u Ka4ecTBO 0,5

odopmiieHHs pabOTHI

3. CaMOCTOATENBHOCTH BHITIOJHEHUS Pa0OTHI, 0,5
rIyOnHA MpopaboTKK MaTepuaia, UCIOJIb30BaHNe
PEKOMEH/I0BAHHON U CIIPaBOYHOM JINTEPATYPHI

4. OG0CHOBAHHOCTH M IOKA3aTEIHLHOCTE BEIBOIOB 0,5

OO1mas orieHKa 3a BhIIIOJIHEHHE JoKiIana (pedepara) 2

II. KAYECTBO JJOKJIAZIA (PED®EPATA)




1.CooTBeTCTBHE COACpIKAHMS TOKITAIa 0,5
coJIep>KaHnI0 pabOTHI

2. Brienenue 0OCHOBHOH MBICITH paOOTHI 0,5
3. KauecTBo U3l10KEHUs MaTepraa 0,5
OO1ast OIICHKA 32 JTOKJIa]] 15
III. OTBETHI HA JOIIOJHUTEJIBHBIE BOITPOCHI ITO COJAEPXKAHWIO PABOThI
Bompoc 1 0,5
Bompoc 2 0,5
Bompoc 3 0,5
OO11ast OIICHKA 33 OTBETHI Ha BOMPOCHI 15
HUTOI'OBAS OIIEHKA 3A 3AIIUTY 5

KpnTepml OLCHUBAHUSA CTYJACHTA 32 MOATOTOBKY NPE3CHTALIUU

Kpurtepun/ 4 3 2 1
0aJIBI (o0pa3uoBklIii 0TBET) (3aKOHYEHHBI, (u3103KeHHDBI, (MHUHUMAJIbHBIH
MOJIHBII 0TBET) PACKPBITHIii OTBET) 0TBeT)
Conepxanne | Yerko copmynupoBana | ChopMmynupoBaHa 1eib Cdopmynuposana niens 1 | He copmynuporana
HPE3CHTANN | [1e1p U PACKPBITA TEMA ¥ TEMa HCCIIE0BaHHUs. TEMa HUCCIIEIOBaHHUS. LIEJIb ¥ TEMA
uccienoBanus. B YacTU4HO M3JI0KEHA ConeprkaHue HOIHOCTBIO UCCIIEJOBaHMSI.
KpaTKo# opme gaHa nHpOpPMALHUS IO TEME HE PacKpEITO. [Ipobnema He
ToJTHAst HHpOpPMANKA IO | MCCICIOBAHUS U JaH Wudopmanus o teme pereHa.
TEeMe HCCIICJOBAaHUS U OTBET Ha TPOOIEMHBIN HCCIICIOBaHMS HETOYHA.
JIaH OTBET Ha Bompoc. JlaHBI CCHUTKH [Ipobnema 10 KoHIA HE
TIPOOIIEMHBIH BOTIPOC. HA UCIIONB3yEeMBbIC pemeHa. He manHbl cchUIKd
JlaHbl CCBUIKH Ha pecypcsl. Ha UCIIOJIb3yeMbIe
UCIIOJIb3yEMBIE PECYPCHI. pecypceBl.
Huzaiin CoOronaeTcs eAMHBINA CoOronaeTcs e AMHBIN He cobmonaercs enqunblii | He cobmonaercst
NPE3CHTALMH | cTHIIb O(OPMIICHUS. CTUIb 0(OPMIICHUSL. cTHiIb ohopmIIeHUSI. cTHIIb ohopmIIeHHSI.
IIpesenTanus kpacounas | Crnaiipl MPOCTHI B Crnaiiipl IpoCTHI B Crnaiiipl IpoCTHI B
W MHTEpecHasl. HOHUMaHHUH. NOHMMaHUU. D(GQGEKT 1 | TOHUMAaHUH.
HUcnonw3yrorest apdextsl | Ucmonb3yroTes (OH He UCTIoNb3yeTCs.
aHuMAaIuu, QoH, HEKOTOpBIC d3PPEKTHI U
¢dororpaduu. B ¢doH.
MIpe3CHTAINN
MIPUCYTCTBYIOT
ABTOPCKHE HAXOJIKH.
[Ipencrasne | ABTOp XOPOIIO BIAAEET ABTOp BIIa/ICET ABTOp HE TIOKa3al [pencraBnsemas
Hue MaTepHaoM IO TeMe MaTepHaioM 0 TeMe KOMIIETCHTHOCTH B nHpOpMAaLUs
TPE3CHTALMH | yiccire OBAHUSL. UCCIIEe0BAHUS, HO HE NPEICTaBIEHUH JIOTUYECKH HE
Hcnonp3yer Hay4YHYIO CMOT 3aHHTEPECOBATh Npe3eHTalHH. cesizana. He
TEPMHUHOJIOTHIO. ayJAUTOPHIO. Hcnonb3oBaHHbIE (HaKThI UCIIOJIb30BaHbBI
O0saaeT HaBBIKAMU Henocrarouno HE BBI3BIBAIOT JIOBEPHSI. npodeccroHabHbIE
OpaToOpCKOTO MCKYCCTBa. | HUTUpYeTcs juTeparypa. | HemocraTouHo TEPMUHBIL.
[omHO U TOYHO MUTHPYETCS JTUTEPATypa.
LUTUPYETCS
UCTIONIb30BaHHAS
JIUTepaTypa

8.4. OIleHO‘lHI)Ie cpeacrsa HpOMe)KyTO‘lHOﬁ aTTeCTAllM1 IO U TOraM OCBOCHHUA TUCHUIIJIUHBI
BonpocsI k 3a4ery:

du3nueckue CBOMCTBA 6J'Ial"0p0,I[HBIX ra30B. XapaKTep MCKMOJICKYJIAPHOTO BSaI/IMO,Z[CfICTBI/Iﬂ. H3meHeHue
TeMIlepaTyp KuneHus W ImiaBiaeHus B psany He-Rn. Xumuueckne coequHEHUs KPUIITOHA U KCEHOHA,
MPUHLMIB WX mnomydeHus. [mapomms ¢ropuaoB. Kuciopoaconepxammye COEIWHEHHS KCEHOHA.
KIIanaTHLIC COCIMHCHUA 6J'IaFOpOI[HI>IX Ta30oB.

OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE CHCTEMBI. I/I306pa>1<eHHe OKHCJIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX CUCTCEM
METOAOM HonypeaKuMﬁ. OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIN IIOTCHIINAJI Kak KOJINYECTBCHHAA



XapaKTepUCTHKa peJOKC-CUCTeMBbl. Y paBHeHne HepHcra. Pemokc-moTeHnyansl U OlleHKa HalpaBJICHUS H
MTOJTHOTHI TIpoTeKauust OB peakimid.

IlonoxxeHue p-31eMEeHTOB B Iepuoanyeckoil cucreMe. CTpoeHne aToMoB. M3MeHeHre aTOMHBIX paJlyCcoB U
MOHM3ALIMOHHBIX MOTEHLIMANOB MO NMepHoAaM U IpynnaM. BaJeHTHOCTh U CTENEHH OKUCIIEHUS aTOMOB p-
3neMeHTOB. I3MeHeHne yCTOMUYNBOCTH COETMHEHHUI B BBICIICH CTEIEHH OKHCIEHUS 10 TPyIaM. XapakTep
XUMHAYECKUX CBsi3ell B coennHeHWsik. CKIOHHOCTh K 0Opa3oBaHMIO KAaTHOHHBIX M AHHOHHBIX (opM,
KOMITIIEKCO0Opa30BaHHUIO.

Oxkcuapl u ruapokcunsl muaka (1) u xkaamust (11). Oxcumpr pryta (I, ). Tlpusnmner nomxydeHws.
CrpykTypHble 0coOeHHOCTH. KicnoTHO-0CHOBHBIE cBOMCTBa. OTHOLICHHE K BOZAE, KUCIOTAM M MIEIO0YaM.
IIpumeHeHue OKCUIOB.

3aBHCHMOCTh MEX/Ty BETHUYMHAMH PEIOKC-TIOTEHIINAIOB CHCTEM U M3MeHeHneM sHepruu [ mb6ca. @opmbl
MIPEJICTABJICHHUS CTAHJAPTHBIX JIEKTPOJHBIX OTeHIHanoB. JuarpamMmmer Jlatrmepa.

Bonopona. ®uzndeckue u XuMHUECKHE CBOWCTBA BoAopoaa. Bomopoa kak BOCCTaHOBUTEL B MOJIEKYJIAPHON
¢dopMe U B aTOMapHOM COCTOSTHHU. B3ammopelicTBre BoJOpoAa ¢ MeTaulaMU M HeMeTayulaMu. [ uapuabs:
MOHHEIE, KOBAJICHTHBIC. TIOJMMEPHBIC M HecTexnoMeTpraeckne. opMbl HaX0XKIEHUS BOJIOPOIa B TIPUPOJIE.
Crioco0b1 moy4eHus: cBoboaHoro Bogopozaa. [lpumenenue.

®dusnveckre CBOWCTBA MHMHKA, KaJMHA M PTYTH (TeMIlepaTtypa IUIaBICHUS, TBEPAOCTh, IUIOTHOCTh U
MEeXaHW4YecKas MPOYHOCTh). XWUMHUYECKass aKTHBHOCTh IIPH OOBIYHON W TOBBIIICHHON TeMIepaTypax.
OTHolleHne K MeTajulaM, HeMeTajlaM, BOJe, KHCIOTaM M IienoyaM. Amanbramel. Mepbl
MPEOCTOPOKHOCTH MPH PabOTE C PTYTHIO.

Huarpammer @pocra. uarpammer E-pH. {narpammer [Typ6o.

®dusnveckrie CBOUCTBA MTPOCTHIX BEMIECTB raIOTeHOB. M3MeHeHre TeMiieparyp IIaBICHAS U KHTICHHS B PSLY
¢Top—acraT. XMMHYECKHE CBOWCTBA IPOCTHIX BEIIECTB TaIOTeHOB. MI3MeHEeHNEe SHEPTUH CBS3U B MOJICKYJIaxX
raJIOreHOB I10 TPYIINE U PEaKIMOHHAsI CTIOCOOHOCTh TAJIOTEHOB.

OTHoIIIeHHe TaIOTEHOB K BOJIE, MIeJI0YaM, MeTalllaM U HeMeTaslllaM.

Comu meu (11). Kpucrannmoruapatsl. KommiekcHble coeqrHeHus. [ anoreHo-, MnaHno- © aMMHHOKOMILIEKCHI.
Comu 3050Ta (I11) B kaTnoHHOI ¥ aHUOHHOH PopMax.

Kucnotel, 0cHOBaHUS U COJTU C TOUKH 3PEHUS:

a) TEOPUH INEKTPOIUTHICCKON TUCCOHAINH,

0) Teopuu bpencrena-Jloypu.

I'amoreHoBOAOPOABI. Y CTOMYHBOCTh MOJIEKYJ. XapakTep XUMHUYECKOH cBA3H. Acconuannsa monekyn HF.
DTOPOBOAOPOA KaK CHIBHBIA MOHM3HPYIOMUN pacTBopuTens. dusmueckue cpoiictBa HHal: m3menenue
Temreparyp IaBieHuss W kunenuss B psgy HF-HHal. Xumudeckue cBoiicTBa raloreHOBOJOPOIOB:
peaxImoHHas CITIOCOOHOCTh, KUCIIOTHBIE CBOMCTBA. BoccTaHOBUTENBbHAS aKTUBHOCTS B psiny: HF—HI. O6mmme
MIPUHIIUIIBI TTOTyYEHUS TAIOT€HOBOIOPOIOB

Comn  wmemw, cepebpa  u  3omota (). OKHCIIUTETFHO-BOCCTAHOBUTEIIBHBIE  CBOMCTBA.
JlucriponopiMoHpoBaHKue cojici Meau u 30510Ta. ["ajoreHokoMIuiekchl. DoTorpaduueckne npoIecchl Ha
OCHOBE TaJIOTeHHUI0B cepedpa. AMMUHO- U ITUaHOKOMILIEKCHI.

KucnoTbl, OCHOBaHUS M COJIM C TOUKH 3peHus: a) Teopuu JIprouca, 0) Teopun Jlykca-diyna,

Conu KUCIOPOACOAEPKALTNX KHUCIOT TajoreHoB. CTPyKTypa W CpaBHUTENbHAs YCTOHYHMBOCTH CONEH W
KkucaoT. [[pumMeHeHne TUIoXI0PUTOB, XJIOPUTOB, XJIOPATOB H MEPXJIOPATOB.

T'unpoxkcuner menu (1) 1 3omota (111). CriocoOb! moryueHUs 1 0COOCHHOCTH CTpOeHHUs. KHCI0THO-OCHOBHBIC
cBoiicTBa. OTHOIIEHHE K BOJIE, KUCIOTaM U mienodaM. OKco- ¥ THAPOKCOKYIIPATHI U ayparTsl.

KucnoTbl, o0CHOBaHUS M COJIM C TOYKH 3PEHUS: @) TEOPUH COJIbBO-CHCTEM, 0) Teopuu YcaHoBHYA.
AmoTponHbie MOAU(UKALINN KUCIIOPOa B cepbl. XUMHUUECKas CBsi3b B MoJiekyiie Oz ¢ mo3uimii Teopuii BC
n MO. Crpoenne monekynsl Os. MI3MeHeHne HeMeTauIndeckux cBOMCTB B psny O2—Po. OxucaurensHo-
BOCCTaHOBUTEJBHBIE CBOWCTBA p-3JIeMEHTOB VI Ipynmbl, OTHOLIEHHE K METAJUIaM M HEMETallaM, BOJE,
KHCJIOTaM M IIEJI0YaM.



Odusnveckre CBOWCTBA MeAw, cepebpa W 3050Ta (TeMIeparypa IUIaBICHUS, TBEPAOCTh, IUIOTHOCTh WU
MeXaHW4YecKas MPOYHOCTh). XWUMHYECKas aKTUBHOCTb MpH OOBIYHOW W TIOBBIIIEHHOWTEMIEpaTypax.
OTHoIeHrne K MeTajuIaM, HeMEeTalllaM, BOJIe, KUCIIOTaM | IiestiodaM. PacTBopeHue 30510Ta B IapCKOW BOJIKE.
Koppo3snoHHas ycTOHYMBOCTS.

MsrKkue ¥ )KeCTKHe KUCIOTHl 1 OCHOBaHHUSI.

T'unpuner p-anmementoB VI rpynmel. Ctpoenue momnekyi. MizMeHeHNe TeMIiepaTyp KUNIeHUS U TUIaBJICHHS B
psany H.O-H.Te. Tepmudeckast yCTOWIHBOCTE, KUCIOTHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA. TOKCHYHOCTH
XaIbKOTEHU0B BogopoAa. O0Iye MeTo bl OTy4eHHS.

Kommnekcusie coenunuenns Fe(0, I, 1), Co(0, II, 1) u Ni(0, Il): aka-, aMmmMuHO-, THAPOKCO-, IHAHO-,
OKCaJIaTOKOMIDIEKCHI, KapOoHWIbl. DepporieH. MHorosaepHble KOMIDIEKCH. [IpHHIWIBI TOMydeHus u
CTPOEHHE YKa3aHHBIX KOMIIJIEKCOB.

OcHOBHBIE TIOJIOKEHUSI KOOPAMHANMOHHON Teopuu Bepuepa. [loHSATHA mEeHTpampHOTO aToMma, JHTaH/A,
BHYTpEHHEW 1 BHeIIHEeH cdepbl. I3oMeprst KOMIUIEKCHBIX COSAMHEHNH.

Ilepoxcun Bomoponma. CtpoeHue Monekynbl. Tepmuueckas yCTOHYHMBOCTb M OKHCIHTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA. [IpoMbIliUIeHHEIE U TabOpaTOpHBIE METO I NonydeHus. [Ipumenenue.
Oxcunsr u ruppokcunst xenesa (11, 1), xodamsra (I, 1) w Hukens (I1). Oxcun FezOs. IpuHums
nomydeHus. CTpyKTypHBIE OCOOEHHOCTH. VI3MeHeHHe KHCIOTHO-OCHOBHBIX W OKHCIHTEIHHO-
BOCCTAHOBHUTENBHBIX CBOMCTB OKCHJOB W THIPOKCHAOB B 3aBUCUMOCTH OT CTENEHH OKHUCICHUS U
MOPSAZKOBOrO0 HOMepa 3eMeHTa. OTHOIIeHHE K HarpeBaHUIo, BOJE, KUCIOTaM U IienoyaM. [lomydenue u
csoiictBa epputos (111) u kobansTaTo(lll).

3aBHUCUMOCTb YCTOMUYMBOCTH KOMILIEKCHOTO COEIMHEHHs OT MPUPOABI LIEHTPAIbHOIO aToMa (3JIEKTPOHHOE
CTpoeHUe, panuyc, 3apsan). Psax Upeunra-Yunbsamca., CtaOuausaius HEyCTONYMBOM CTEHCHH OKHUCIICHUS
[EHTPATBHOTO aTOMa KOMIUIEKCOOOpa30BaHHUEM.

CepHnasi, cesieHOBast U TEUTypoBast KUCIOTHL. CTpoeHHe MOJIEKYJ U aHHOHOB KHCIOT. MeToab! MoTydeHusl.
N3MeHeHue KUCIOTHBIX M OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX CBOUCTB B psny HoSOsi—H>SeOs—HsTeOs.
[lomydeHne 1 CBOWCTBA KUCIBIX M CPETHUX COJIEH JaHHBIX KUCIOT. OcoObIe CBOMCTBA KOHIIEHTPUPOBAHHBIX
kucioT. [lonrcepHbie KUCIOTHI M UX COJIH.

Ousnueckre CBOMCTBa jene3a, KobanbTa W HUKENs (TeMIlepaTypa IUIaBJIEHHs, TBEPAOCTh, INIOTHOCTS,
MeXaHW4ecKas MPOYHOCTh, (heppoMarHeTH3M). XUMHUYECKass aKTHBHOCTh NPU OOBIYHOW W TTOBBIMICHHON
temrneparypax. OTHOIIEHHE K MeTailaM, HeMeTaJulaM, BoJle, KHciIoTaM u IienodaMm. Kopposus kenesa.
[MupodopHoe cocTosiHME XKene3a, KoOabTa U HUKEJSL.

3aBUCHMOCTh YCTOHYMBOCTH KOMIUIEKCHOTO COSAMHEHUS OT MPUPOABI JIMTaHOB (JIEKTPOHHOE CTPOCHHE,
paamyc, 3apsn). Psm akTuBHOCTHM NHTraHAOB. Msrkwe W KeCTKWe IUraHipl. JIeHTaHTHOCTh JUTaHIOB.
Hedenoakycrnueckuit ahdexr.

TepMonrHaMuveckast XapaKkTEepUCTHKA PEaKIMU CHHTe3a aMMuaka. JKuAaKkuii aMMuak Kak PacTBOPUTEINb.
PactBopenne ammmaka B Bome. Conu aMMOHHS, OCOOEHHOCTH WX TEPMHUYECKOW JIUCCOIIMAIIH.
AMMUHOKOMITJIEKCHI. Peakiuu 3aMenieHust BOAopojia B aMMHUaKe.

Haxoxnenue d-anementoB VI rpymnmsl B 3eMHO#T kope. BaxkHelime npupo/Hbie coequHeHus. [IpuHinmb
MPOMBIIIEHHOTO MTOTy4eHus MeTaoB. [Ipumenenne MeTaioB B cBOOOJHOM COCTOSTHUHM U B BUJE CTIJIABOB.
Huarpamma miaBkoctu cucremsl Fe—FesC. UyryH, crais.

Kunacrepsl. n-Kommnekcel. Kommiekcbl ¢ MakKpOIMKINYECKUMU JINTaHIaMU.

I'mnpasun, rugpokcuaaMuH M a3ua0BoAopoJ. CTpOEHHE MOJEKYJ, METOAbI MOJyYEeHUS U IpPUMEHEHHE.
KucnorHo-ocHOBHBIE M OKHCIIUTEIIBHO-BOCCTAHOBUTENBHBIE  cBoMcTBAa.  Comm  TUApa3oHHA,
THUAPOKCHIIAMMOHHS U a30TUCTOBOAOPOIHOMN KUCIOTHI. VX mpuMeHeHue.

Knacrepnbie coequnenns Mn, Tc u Re. I'anorennapl Texnenus u peHust. KapOoHMIsI Maprania, TeXHenus
U peHus. [IpuHIMNbI MOny4eHus, IPUPOAa XUMUUECKON CBA3H, IPUMEHEHHE.

[Ipupona XxuMHIECKON CBSI3U B KOMIIEKCHBIX COSAMHEHUSIX C MO3HUIHUNA Teopun BaJIeHTHHIX cBszell (BC).
BrIcoKo- 11 HU3KO-CIIMHOBBIE KOMIUIEKCHI. BHYTpH- 11 BHEIITHE-OpOUTATEHBIE KOMIUIEKCHI.



Okcuael azota (LILIILIV,V). Crpoenme wmoinekyn. [lpuHiunel momydeHus. TepMoamHaMuYecKas
XapaKTepUCTUKa peaknud cuHTe3a okcunaa azora (II) m3 mpocteix BemecTB. KucnoTHO-OCHOBHBIE U
OKHCIIATEEHO-BOCCTAHOBUTENFHBIE CBOWCTBA OKCHAOB a30Ta. TOKCHYHOCTh. BiusHHEe Ha OKpPYXaroOIIyio
cpeny.

Comu mapranma B anuoHHOW (opme. Comm wmapranma (I1V, VI): mpuHIMIBI mONydeHUs, THUAPOIN3,
OKHCITUTEIIFHO-BOCCTAHOBHTENbHEIC cBoMcTBA. Conmu Mapranima, Texuenus u perus (VII). IlpuHmums
MOJTyYeHUs] M TPUMEHEHHE IePMAaHraHAaTOB, MEPTEXHATOB M meppeHaToB. OKUCIUTENbHBIE CBOWMCTBA
TIepPMaHTaHaT-FMOHA B BOJHBIX PACTBOPAaX PA3IMIHON KUCIOTHOCTH.

OmnucaHue OKTadIPUYECKHX, TETPAAPUUYCCKUX M KBAIAPATHBIX KOMIUIEKCOB O-3JIEMEHTOB C TOMOILBIO
teopun kpuctammuaeckoro mosist (TKII). Dueprust pacieruieHus opOUTaneld W SHEPrHs CrapUBaHUs
JIEKTPOHOB. MarHUTHBIE U CIIEKTPAJIbHBIE CBOMCTBA KOMIUIEKCHBIX COCIUHEHUH. TeopHs MO JINTaHI0B.
Azotucras W a3oTHasg KHCIOTHL. CTpoeHWe MOJeKyld KHCIOT W aHHOHOB KHCIOT. KwucinoTHele u
OKHUCJIUTENIbHBIE CBOMCTBA KMCIIOT U UX coje. TOKCHYHOCTh HUTPUTOB U HUTPATOB.

Conu d-anementoB VI rpynmsr B annonnoi popme. Conu xpoma (I11), xpoma, monmubaena u Bonmbdpama (V1).
BrmsiHue KUCIOTHOCTH pacTBOpa Ha paBHOBecHwe Xpomar — nuxpomar. llommxpomatel. OKHCTUTENBHBIC
cBolcTBa XpoMaToB. [IpuHIUI AEHCTBUS XPOMOBOM CMECH.

[TpumeneHnue Teopun MONEKYJSpHBIX opOutaneit (MO) s omucaHus MPUPOIBI CBA3H B KOMIUIEKCHBIX
COEJINHEHUSIX.

BzaumopeiicTBue a30THOM KHCIOTHL ¢ MeTaylaMu U HemeTtawamu. Llapckas Boxka. Ilomyuenuwe u
MPUMEHEHHUE a30THOW KHUCIOTHL. A30THBIE ynoOpeHus. TepMudeckas TUCCOUAIINS HUTPATOB.

Oxcunbl u ruapokcuasl xpoma (I, 1, VI), monubaena u Bombdpama (V). [lpuHuumel momydeHus.
CrpykTypHBIE OCOOEGHHOCTH. l3MeHeHUe KHCIOTHO-OCHOBHBIX U OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIX
CBOICTB OKCHJIOB ¥ THIPOKCHJIOB B 3aBUCHMOCTH OT CTENIEHH OKUCIICHHUS W TOPSAKOBOTO HOMEPA dJIEeMEHTA.
OTHolIeHne K HarpeBaHHIo, BOJE, KUCIOTaM H LIejlouam.

Oddext Ana-Temnepa.

Kucnopomoconepxariie kuciotsl dochopa, nx crpoenue. GochopHoBaTHCTas KUCIOTA U TUTTO(POCHATHL
®dochopucras kuciora u dochurel. Mera- u oprodochopHas kucinorel U ux conu. [lomudocdoprbie
KkucnoTel U nonupocdatel. OCHOBHOCTh, KHCIOTHBIE M OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
dochopoconepkammx kucnor. Ilomyuenne u mupumeHeHue oprodochopHoil kucmoTel. DochopHbie
ymnoOpeHusl.

Haxoxxaenue xpoma, mMoiubjaeHa u BoibdpaMa B 3eMHOH Kope. BakHelinmne mpupogHble COEITUHEHUS.
[TpyHIMITEI TPOMBIIIUIEHHOTO NOJTy4eHUs MeTauioB. [IpuMeHeHre METauioB B CBOOOITHOM COCTOSIHUU U B
BUJIE CIIJIABOB.

YCcTOWYMBOCTh KOMITJIEKCHBIX COEIMHEHHI B BOJHOM pacTBope. KoHcTaHTa ycTOMYMBOCTH M KOHCTaHTa
HecToMKocTH. TepMoanHaMuYecKas U KUHETHYEeCKasi yCTOWYMBOCTh KOMIUIEKCOB. JIaOWITbHBIE W HHEPTHEIE
KOMILIEKCHI.

Oxkcun yriepona (II). Xumugeckas cBsa3b B MoJiekyse ¢ no3uruii Teopuit BC u MO. IIpoMbInieHHbBIE T
J1a00paTOpHBIC METOIBI MOJTyueHus. BoccTaHoBUTENIbHBIC CBOMCTBA. Peakinu npucoequnenns. KapOoHMIbI
metaiioB. @ocren. TokcnyHocTh okcuaa yraepona (II) u ero coenunenuii.

Oxcunst u ruapokcuasl Banagus (11, 111, 1V, V), ano6us u tanrana (V). I3MeHeHNE KUCIOTHO-OCHOBHBIX U
OKHCIIUTEIbHO-BOCCTAHOBUTENFHBIX CBOWCTB OKCHIOB M THUAPOKCHAOB B 3aBHUCHMOCTH OT CTEMEHHU
OKHCJICHUS M TIOPSAIKOBOTO HOMEpa 3JIeMEHTa.

Ilonsatue «knacrep» B xumuu. IlpaBuno CumxkBuka. 3aBUCHMOCTh YCTOWYMBOCTH KJIACTEPOB OT YHCIA
KJIACTEPHBIX CKEJIETHBIX 3JEKTPOHOB. IlpuMeprl MOIMMETAIUIMYECKHUX, TaJOT€HUAHBIX, CYIbQUIHBIX
KJIaCTEpOB.

Oxkcup yraepona (IV). Crpoenne monekynbl. OTHomeHHEe K Bojae W mienodam. [lomydyenue. BnusHue
YTIIEKUCIIOT0 ra3a Ha OKpY Karollyro cpeny. IlpuMeHeHne okcuioB yriiepoja.



dusnueckre CBOMCTBAa BaHAAMsA, HUOOMS U TaHTana (TeMIeparypa IUIaBIEHUs, TBEPAOCTb, IUIOTHOCTb U
MEXaHH4ecKasl IPOYHOCTh). XUMHYECKas AaKTUBHOCTb IPU OOBIYHON M IOBBILICHHOM TeMIlepaType.
OTHoleHNEe K MeTaiaM, HeMeTaulaM, BoJie, KUCI0TaM U 1ienodaM. Koppo3noHHas yCTOHYHUBOCTb.
N3zononucoeannenns. OcoOEHHOCTH cocTaBa M CTPOCHHUs. TeTpasApruuecKre U OKTadAPHUECKHIE FIEMEHTHI
CTPOEHUS U30TIOHCOCAMHEHHH. 30nonrcoesuHeHus XpoMa, MoJIMOIeHa U Boslb(pama.

VYronpHas kuciaora u ee coinu. CTpoeHHe MOJEKysIbl M KapOoHaT-moHa. CBOMCTBa yrojbHON KHCIIOTHI.
Kap6onatsl, Tuapo- u ruapokcokapboHatsl. OcoOEHHOCTH UX MOMyYeHUS M TePMHUYECKas yCTOMIUBOCTb.
IIpumeneHue coneil yroJbHON KUCIOTHI.

Tanorenuaer Ti, Zr, Hf (IV) u Ti (Il, 11l). Mertoapl nomydeHusi, 0COOEHHOCTH CTPOCHHS U CBOWCTB.
[Ipumenenne ranoreHn0B. OKCOTanoOreHUbl. I aloreHOKOMITIEKCHI.

I'erepononucoenunenus. ['erepoaromsl. Terpasnpuueckue rerepononuMeramnatel 1 : 12. CtpykTypa
Kerruna. Ctpykrypsl, mpou3BogHbie 0T cTpyKTyphl Kerruna. Ctpykrypsl Joycona (2 : 18) u Anaepcona (1
. 6).

OCOOCHHOCTH CTPOCHUS JUOKCUAA KpeMHHA. AMOpdHas U KpucTaundeckast (OpMbl, KBapIl U KBapleBOe
cteksio. Metoasl monmyuenust. Coiictsa SiO,. OTHOIIEHHE K BOJIE, KHCIOTaM U [ieJo4aM. MeTo bl epeBoia
B PacCTBOPHMOE COCTOSIHUE. MeTa-, OpTO- U MOJMKPEMHHUEBbIE KUCIOTHI U UX cOJi. OcCOOEHHOCTH CTPOCHUS
KPEMHHUEBBIX KHCIOT U CUIIMKATOB.

CoeMHEeHUST ILENOYHBIX METAUIOB C KUCIopoaoM. OCOOSHHOCTH XHMHUYECKOW CBSI3U B OKCHIAX,
nepokcuaax, Haanepokcuaax U o3oHuAax. CpaBHUTENbHAS YCTOWYMBOCTh. OTHOIIEHHE K BOAE U OKCUAY
yraepoaa (1V). OxucnuTensHO-BOCCTaHOBUTENBHBIE CBOKCTBA. [lomydeHune u mpuMeHeHue.
Monu6neHoBbIe 1 Bob(paMoBbie ciHU. Monnb1eHOBbIE U BOJIb(PaMOBBIE OPOH3HI.

uanoBomopoa u pomanoBogopos. LlnaHoBojopoaHast U poJITaHOBOAOPOAHAS KUCIOTHI. L{naHUI-MOHBI U
POJIaHUI-MOHBI KaK JIMTaH/bl B KOMIUIEKCHBIX COSMHEHUAX. TOKCUYHOCTh IUAHUJOB U POJAHUIOB.
Ctpoenue atomMoB 0-3reMeHTOB. V3MeHEHHE aTOMHBIX PaJHyCcOB M HOHHM3AIMOHHBIX MOTCHIHAIOB IO
rpymniaM u nepuoaaM. BajaeHTHOCTD U cTeeHN OKUCIeHUs aTOMOB. VI3MeHeHue 1o rpynnaM yCTOHYHBOCTH
COEJIMHEHU B BBICIIEH CTENIEHN OKHUCIEHHUS aTOMOB. 3aBUCUMOCTh YCTOMUMBOCTH CTENEHEN OKUCIEHUS OT
HOMepa Neproza.

Tunpuner. ConeoOpasHbie THAPUABL. | UAPUABI TEPEXOMHBIX METALIOB (MeTayutmueckue). Hukens-
MeTaJITUAPUIHBIE aKKyMyIsaTophl. [ panudnbie ruapuas. KoBanentHsie ruapuabl. KommiekcHbie rTuapuab
P-2JIEMEHTOB.

[MpocTeie BemecTBa, 00pa3oBaHHbIe p-3iaeMeHTaMu [IIA rpynmbl, 0cOOEHHOCTH UX CTPOCHUSI, PU3MUECKHE 1
XUMHUYECKHEe CBOMCTBAa. OKHCIMTEIHHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BEIIECTB, OTHOIIECHUE K
HEMeTallJlaM, MeTajulaM, BOJle, KHCIOTaM, wieaodaM. PopMbl HAXOXKIACHUS 3IEMEHTOB B INPHUPOJE.
[TpyuHIMITEI TOTYYEHUS 1 TPUMEHEHHS IPOCTHIX BELIECTB.

Comu s-amemenToB |l rpymmel. Bo3amoxkHOCTE 00pa3oBaHus JBOHHBIX CoJiel W KpucTautoruaparoB. Comu
Oepwiuiss B KaTHOHHOW W aHWOHHOW ¢opmax. Xmopuabl. Oxcoxnopunsl. KapOonartsl. Cynbdatsl.
KectkocTp BoABl M MeTOAB! €€ ycTpaHeHHs. Egununpl xectkoctu. OcobeHHOCTH cosell Oepriuius.
[Tpumenenue coneit S-3meMenToB || rpymnmet.

BanentHocts yriepoga. aszoBas aumarpamMMa yriiepona. AJUIOTPONHbBIE MOIMGHUKAIHMU  yIIIepoAa.
Oynnepensl. Hanotpy6ku. UHaTepkanupoBanHslie coeiuHeHns rpadura. Oynaepusl.

I'mppuner p-smementoB IIIA rpynmel. Ctpoenme Mmonekyn OopoBomoposnoB. IlommmepHoe cTpoenme
runpunoB Al, Ga, In, T1. [IpuHIHIBEL TOTyYeHHS ¥ XUMHYECKUE CBOWCTBA (OTHOIIEHHE K BOJIE, HIEIOYaM,
TOpEHHE).

[Ipupoga XMMHYECKOW CBSI3M M KPUCTAJUIMYECKass CTPYKTypa THMAPOKCHUAOB S-31eMeHTOB |l rpymibr
CpaBHEHHE TEPMUYECKON yCTOWYMBOCTH, PACTBOPUMOCTH B BOJIC M CHJIbI OCHOBaHUs B psmy Be(OH)—
Ba(OH)2. AmdorepHocTs THApOKCH I OepriniHs. [IpUHIUIIBI TPOMBIIICHHOTO MOJTYYSHUs THIPOKCHUIIOB U
UX NIPUMEHEHHUE.

IlceBaoranoreHs! ¥ MCEBIOTATIOT €HUIBI.



T'mapokcunpr p-snementoB Il rpymmel. M3MeHeHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OT OOpa K TaJLIHIO.
Oco0eHHOCTH MOIY4YCHHUsS, CTPOCHUS U CBOMCTB ruApokcuaoB Al, Ga, In, T1 (III). Tuapoxkcua tammus (I).
Amnanorus B coiictBax TIOH u: a) menoueit, 6) rumpokcuaa cepedpa. OTINUNS B COCTaBE W CTPOCHUHU
ATFOMUHATOB, TOJy4eHHBIX TIpu cruiaBiieHnd Al(OH); ¢ menoyamu v py B3aUMOJICHCTBHM ¢ PacTBOPaMU
nienoyei.

Comu S-anementoB | rpynmbel. Bo3MOXHOCTE 00pa3oBaHUS JBOWHBIX COJIGH WM KPHUCTaJLIOTHAPATOB.
Texroruapatsl. Xmopuabl HaTpus u kanus. KapOonatel. Cola KanbIIMHUPOBaHHAs, KPUCTAJUIMYECKAs U
nuTheBast. [lotam. ['may6eposa cons. Ocobennoctu coneit mutus. [[puMenenue conell mer09HpIX METaIIOB.
BanenTtHeie Bo3MoxxHOCTH a3oTa U (ocdopa. CoenuHEHHS P-dJIEMEHTOB V TPYIIBI C BOJOPOJIOM.
Bsaumogeiicteue ammuaka ¢ Bojoi. Conu ammoHnus. «MeTalmnaeckuiny amMoHui. HeoObIYHbIC CBOMCTBA
JKUAKOTO aMMHaKa.

®DopMBI HAXOXKACHUS METAIIOB B mpHupone. PynHbie MecTopoxaeHus. Penkue u paccessHHbIE AIEMEHTHI
OO01re MEeTOIbI MOMYYSHHSI METAJIOB; MTUPO-, TUAPO- U AIEKTPOMETaLTyprus. TepMuueckoe pa3iokeHue
KapOOHWIOB ¥ HOAUIOB. [[pUHIIUTIBI TTOJTyYSHYSI METAJLIOB BBICOKOW YHCTOTHI.

[Ipupoma XuUMHYECKOH CBSI3M W KpHCTAUIMYECKas CTPYKTypa THIPOKCHIOB IIETIOYHBIX METAJUIOB.
CpaBHEHHE TEPMHUYECKOM YCTOWYHBOCTH, PACTBOPUMOCTH B BOJIC U CHJIbI OcHOBaHus B psimy LIOH-CsOH.
IIpyHIMOBl NPOMBIIIIEHHOTO IOJYYEHUS TUAPOKCHIOB HATpPUs M Kauusd U HUX IpUMEHEHHe. Mepsbl
MPEIOCTOPOKHOCTH TIPH paboTe cO MIeT0uaMHu.

Bonopoansie coeaunaenus p-anemenToB 11 rpynmel. Jlubopan. Beicime 6opanbl. KapoopaHsl.
HaXO)KZICHI/IC B IpUpOAC U IMMPOMBIIIJICHHOC IMOJTYYCHUE ICJTIOYHBIX METAJIIIOB. dusnyeckue U XUMHYECKHE
CBOICTBa IIENOYHBIX MeTaIoB. OTHOIIIEHHE K HEMEeTallllaM, BOJIE, KUCIIOTaM.

H3MeHeHne XMMHYECKOH aKTHBHOCTH B psimy SC—Y-La. OTHomeHue K HeMeTaisiam, BOJE, KHACIOTaM U
mestouam. [lomoxenue SC, Y u La B psaay Hanpspkenuii metayuioB. CpaBHenue cBoiictB d-anementos |1
IPYIIIBI CO cBoiicTBaMu S-3neMeHToB |l rpymmsl u d-3nementos (Ti).

B3aumMopeiicTBue a30THOM KUCIOTHI C BOAOU U METAJLJIaMHU.

B coorBerctBuu ¢ Ilonmoxkenuem COI'Y 0 OayuibHO-PEHTHHIOBON CHUCTEME OIICHKM 3HAHHWM, CTYICHTBI,

MOJIYYHUBIIHME B XO/I€ TEKYIIET0 ¥ pyOe:kHOTr0o KOHTpouist S0-70 6ayiyioB, aBTOMAaTUYECKH MOJYyYalOT 3a4eT. 3a YCTHBIN
OTBET Ha 3aueTe CTyACHT nonydaer 0-30 6amios.

[IIxana UTOroBOM aKaJeMHUYECKON YCIIEBAEMOCTH CTYAEHTOB 10 JUCHHUILIUHE:

Cucrema ounenoxk COI'Y
dopma Cymma Haspanme
KOHTPOJIsI 0aJ1J10B
Jauer 50-100 3a4YTEHO
0-49 HE 3aYTEHO

Kpumepuu oyenku snanuii cmyoenmos na 3aueme

Onenka TpeboBanus

«3auTeHOY CTyaeHT N1EeMOHCTPUPYET:

3HaHUsi OCHOBHBIX TEOPETHYECKHX IIOJIOKEHWH, JIeKalluX B OCHOBE
XUMUYECKUX METOJOB ONPEICICHUS BEIIECTB; MPUPOIY U CYLIHOCTD SIBICHUH U
MPOIIECCOB B PA3IMYHBIX XHMHUYECKHX CHCTEMaX, JIeXKaIllnX B OCHOBE
XUMHUYCCKAX METOJIOB aHajau3a, (PyHIaMEHTaJbHbIC XUMHUYECKHUE MOHATHS MU
METOAOJOTUYECKUE  aCHEeKThl  HEOPraHMYEeCKOM  XHMHH;  BaKHeHIue
JTOCTIDKCHUS U TTPOOJIEMBI COBPEMEHHONW HEOPTaHUIESCKOW XUMUU;

YMeHus1 BBINONHATh aHAIN3 XUMUYECKUMU METOJaMHU aHallM3a; BBINOJHATH
aHaJIM3 HEKOTOPHIX OOBEKTOB HA OCHOBE CaMOCTOSTEIBHOTO BhIOOpA CXEMBI

aHaJu3a U METOJMKU €ro MpoBelncHus, ohOpMIISATh Pe3ybTaThl aHalM3a C




Y4E€TOM METPOJIOTHYECKUX XaPAKTEPUCTUK UCIOJIb30BATh MOIYYCHHBIC 3HAHUS
JUTS petieHust mpodeccHoHaNbHBIX 3a/1ad;

HaeblKy BIAJCTh TCOPHEW M HABBIKAMU IPAKTUYECKOH pabOThl B 00JIacTH
HEOPraHW4YeCKOM  XHMMHH,  METOJOJIOTMEM  HAy4YHbIX  HCCIEAOBAHMIA,
KPUTHYECKON OIICHKOW TIONYYEeHHBIX pPEe3yNbTaTOB, TBOPYECKHM aHAIN30M
BO3HHUKAIOIIUX HOBBIX ITPOOJIEM B 00JIACTH HEOPTaHUYECKON XUMUH

«He 3aureHo» CTyILeHT HE 3HAeT 3HAYUTEILHON YacTH IIporpaMMHOT0 MaT€purajia, JOImyCKacT
CYIIECTBCHHLIC OIIMOKK B OIKMCAHMH KOMIUIEKCHBIX COGHHHCHHﬁ, B
XapaKTCPpUCTHUKAX MCTOAOB ITOJIYUYCHHUA U CBOMCTB BaKHEHIIIMX HCOPraHn4CCKUux
COCHHHCHHﬁ, ¢ OoNBIIMMU 3aTPYAHCHHUAMU BBIITOJIHACT IMPAKTHICCKUEC paGOTLI,
3aTPpYAHACTCA B HAlIMCAHUHA ypaBHeHI/Iﬁ XUMHYCCKHX peaKuHﬁ B MOJICKYJIAPHO-
HWOHHOM BHUIEC, HC BJIaJACCT METOIUKOM PEUICHNA TUIIOBBIX PACUYETHBIX 3a1a4.

9. YuebHO-MeTOqUYECKOE U HH(OPMALHOHHOE 00ecTIedeHHEe JUCHHILTHHBI (MOTYJIS)

a) ocHO8HAA TUMepamypa:
AxmeroB H.C. JlaGopaTopHble W CEeMHWHApCKHE 3aHSATHA MO OOIIEH W HEOpPraHW4ecKOW XHMHUH: ydeOHOoe
nocodue/ H.C. AxmeroB, M.K. Asusosa, JI.I. bagsiruna. - 5-e usn.,ucm. - M.: Beicmas mikoia, 2003. - 367c. -
ISBN 5-06-004353-3.
AxmeroB H.C. O0mas u Heopranndeckas xumus: yaeOnuk / H.C. AxmeroB. — M.: Beicmas mkomna, 2002. -
743c.: un. - ISBN 5-06-003363-5.
Henucos B. B. O0mias u Heopranuyeckas XuMus: yueOHoe mocobue / mox pen. B. B. [lenncora, B. M.
TamanoBa. - PoctoB v//l: ®enukc, 2013. - 573 c. (Briciee obpazoBanume) - ISBN 978-5-222-20674-4.
- TekcrT: 3JIEKTPOHHBIH// 9bC "KoncynpTant cTynenTa': [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785222206744.html. - Pexxum gocTyma: mo moamucKe.
Jlo6anosa B. I' Heopranuueckas xumus: COOpHHUK 3a7a4 Jisi CAaMOCTOATENIbHOM padboThl / B. I'. Jlobanoga, O.
M. Banamiosa, C. 0. Borocnosckutii u ap. ; [log pen. B. U. lensana. - Mocksa: MUCuC, 2010. - 140 c. - ISBN
978-5-87623-357-8. - Tekct: osnektponHeid // OBC "Koncymerant crynenra': [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785876233578.html - Pexxum moctyma: mo mojmucke.

0) OonoaHumenbHAsL IUMepamypa:
Kabanor C.B. 3amanus o HEOPraHMYECKON XMMHUH /ISl PEUTHHTOBOTO KOHTPOJIS 3HAHUiL: yueOHO€e mocooue/
C.B. Kabanos, b.C. Menoes. - Bnagukaska3s: COI'Y, 2000. - 322¢. - ISBN 5-8336-0199-1.
Kabanos C.B. KoMIuIeKCHBIE COSIUHEHHUS B KypCe XMMHHU CPEIHEH IIKOJIbL: y4e0.-METO/1. IIOCOOHE JIJIsl YUNUTEIIs
/ C.B. Kabaunos. - Bnagukaskas: COI'Y, 2004. — 47 c.
Jlucuukun, I'. B. Xumus moBepxHocTH Heopranudeckux Hanowactull / I'. B. Jlucuukun, A. 10. Onenun, U. U.
Kynakoa. — Mocksa: Texnocdepa, 2020. — 380 c.: cxem., wi., Tadi. — Pexxum nocryna: o noamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=617529 (nata obpamenus: 03.05.2022). — Bubnuorp. B KH. —
ISBN 978-5-94836-613-5. — Tekcr: 31eKTpOHHBII
Pri0ansuenko, U. B. KomiuiekcHbIe COSMHEHUS: CHHTE3, CBONCTRA, npuMeHeHue: [16+] / . B. Peibanbuenko,

E. M. basn, E. C. Menseznesa; IOxueiii penepanbueiii yauBepcuteT. — PoctoB-Ha-Jlony; Taranpor IOxHbIi
tdbenepanpupiit yauepeurer, 2021. — 116 c.: wi., Tabm., cxem. — Pexxum mocrtyma: mo moamwmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=683917 (mata obparenus: 03.05.2022). — bubmuorp.: ¢. 112-
113. — ISBN 978-5-9275-3766-2. — TeKCT: 371€KTPOHHBIH.

Huxurrna, H. I'. O6mas n Heopranudeckast Xxumus B 2 4. YacTb 2. XuMHUsI SJIEMEHTOB : Y4eOHHK U MMPAKTHKYM

s By30B / H. I'. Hukutuna, B. U. I'pebenbkoBa. — 2-¢ u3a., nepepad. u mpon. — Mocksa: MznaTenscTBO
IOpaiit, 2022. — 322 ¢. — (Bsicuiee oopa3osanue). — ISBN 978-5-534-04787-5. — Tekcr : 351eKTPOHHBIH //
OGpazoBarenbHas tiardpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/492710 (mata oOparieHwus:
03.05.2022).
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8) npoepammuoe obecneyernue u Mnmepuem-pecypcul.

CocraB JIUIIEH3MOHHOTO M CBOOOMHO PAaCIPOCTPAHSIEMOrO MPOrPAMMHOIO 00ECHEUEHHUs, B TOM YHCIE

OTCYCCTBCHHOI'O MPOM3BOACTBA:

Ne HaumeHnoBaHnue Ne norosopa (auuensust)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
1 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 1.

3 AHTHBHUPYCHOE IPOTPaMMHOE Nel17E0-180222-130819-587-185 ot 26.02. 2018 no
obecneuenue KasperksyTotalSecurity 14.03.2019 r, mpojyiena no 22.01.2024 r.
[Iporpamma mist 9BM «bank BonpocoB | Pazpaborka COI'Y CBHAETETHECTBO O

4 | A1 KOHTpOIT 3HAHMI rOCyIapCTBCHHOM PErHCTpAIlK PpOorpaMmel st OBM

Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cucrema npoBeieHHsI 00O Aiicrex gorosop Ne J167-2021 ot 03.08.2021 -

S | Be6GUHApOB. 03.08.2022 r.

Cucrema IMoucKa TeKCTOBBIX Ne 4576-1 ot 17.01.2022 (aeiicTBUTEIICH 10

6 3aMMCTBOBaHMM «AHTUIUIaruaT.BY3» 31.12.2022 r.) ¢ 3A0 «AwnTtu-Ilnaruar»
[IporpamMmmHoe oOecnieueHue s CBoboaHoe mporpamMmmuoe obecrneueHne(6eccpoyHo)

7 pEeNaKTUPOBAHUS XUMHYECCKUX (HOpMYIT
Isis Draw
Cucrema tectupoBanus Sunrav WEB Ne468 ot 03.12.2013 UII Cynrarynun P.T.

8 | Class (6eccpouHo)

DJ1eKTPOHHBIE OMOINOTEUYHbIE CUCTEMEL, ¢ KOTOPEIMUA Y COI'Y nMeeTcs IeHCTBYIONIIMNA JOTOBOD:

OnekTpoHHas OubamoTeka jauccepranmii u aBropedeparoB PI'b Tpebyercs perucrpanus B OuOnmoreke
cory

OBC «Ynusepcurerckas oudnuoreka ONLINE» Tpedyercs peructpanus B oubanorexke COI'Y

OBbC «Hayunas snexTpoHHas Oubanoreka elibrary.ru» camocTosTe bHAst pETUCTpAIUs Ha CalTe

OBbC «KoucynbranT cryneHtay CryneHdeckas JJIEKTPOHHAs OWONHMOTEKa 10 MEIUIIMHCKOMY H
(hapmareBTHYeCKOMY 00pa30BaHMIO, a TAK)KE 10 €CTeCTBEHHBIM M TOYHBIM HayKaM B IIeNIOM Tpebyercs
peructpauus B Oubnnorexke COI'Y

OBC «IOpaiity — o0pa3soBaTreiibHas Cpejid, BKIIOYAIONAs BUPTYAJIbHBIM YMTAIbHBIA 3a] YUYEOHUKOB M
yUeOHBIX  IMOCOOUH OT aBTOPOB M3 BEJAYIIMX BY30B POoccMM 1O BceM HANpaBiACHWSIM U
CHENUAILHOCTIM TpeOyeTcst peructpans B oudnuorexe COI'Y

Springer Customer Service Center GmbH (6a3a maHHBIX, cofiepKaIire SIEKTPOHHbIE H3IaHHs H31aTeILCTBA
Springer Nature 3a nepuoa 2011 — 2017 rr. (IOJTHOTEKCTOBAasE KOJUISKIUS B KoJindecTBe 46 332 KHUT)
Caiit mucranumonroro ooyueruss COI'Y: http://Ims.nosu.ru/

PGKOMCH,ZLVGMLIG HHTCPHET-aapeca:

10.

http://c-books.narod.ru. Jluteparypa 1mo XUMHH.

MarepuajJbHO-TEXHUYECKOe o0ecnedeHne TUCHMILTHHBI (MOXYJIs)

Ne

HanmenoBaHne nomerneHuit 1JIs IPOBEAEHHS BCEX BHIOB yIeOHOM
JeATeTBHOCTH, MIPETyCMOTPEHHOH YIeOHBIM TUIAHOM IO JIUCIIUTLIIHE
((I/I36paHHbIe TrJ1IaBbI HeOpFaHquCKOﬁ XUMHUH», B TOM YHCJIC TIOMCIHICHUA
U1 CAMOCTOSATENILHON paboThl, C yKa3aHHEM IepeyHsl OCHOBHOTO
000pyI0BaHusl, y4eOHO-HATIISAJHBIX OCOOMIA ¥ UCTIOIB3yEeMOro
MPOrpaMMHOT0 OOECTICUEHHS

Anpec (MecTOnoJI0KeHIE) TOMEIICHHUH IS
MPOBEICHHS BCEX BHIOB yUeOHOM
JIESITENIbHOCTH 10 AUCIMIUINHE «30paHHbIe
TJIaBbl HEOPTAHUYECKONH XUMHUUY,
MPEeAYCMOTPEHHON Y4eOHBIM IJIAHOM



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.springer.com/
http://lms.nosu.ru/
http://c-books.narod.ru/

JlaGopaTopun: KOMIIBLIOTEPHBIE KJIACCHI JJIsl TEKYIIEro
KOHTPOJISl M POMEKYTOYHOI aTTecTalMM, a TaK:Ke
CaMOCTOATEIBbHOM PadoThl 00y4aIOIMXCH:

MIPENOoAaBaTEIbCKUI CTOI; CTYJI; CTOJIBI O0YUarOIINXCS; CTYIIbS;
kagenpa; knaccHas qocka. ObopynoBaHUe: KOMITBIOTEPHI LIS
KOMITBIOTEPHOTO KJIacca B KOMIUIEKTE C MPOTPaMHBIM
obecrieueHreM, BBIXOIOM B ceTh VIHTEpHET U JOCTYIIOM B
ANEKTPOHHYIO 00pa3oBaTenbHyto cpeay COI'Y.— 12mT, uCTOUHUKH
6ecnepeboitHoro muranusi, Ippon, kommyTaTop mist kinacca D-Link
DGS-10240, unrepaxtuBHas gocka 78°1702070/15112/11344/2 —
1T, mpoextop BenQ MX503 — 1.

IMporpammuoe obecreuenne: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free (Co6oauoe I10); Cuctema TecTupoBanust Sunrav
WEB Class (beccpounoe I10); IIporpaMmHoe obecrieueHue st
penakTpoBaHus XuMuueckux Gopmyin Isis Draw (Beccpounoe
I10); KoncynpTant mitoc; Cucrema noucka TEKCTOBBIX
3auMCcTBOBaHUM «AHTUIUIaruaT.BY3»; Ilporpamma nns 9BM
«baHK BONPOCOB 1151 KOHTPOIIA 3HaHMi»; ['apanT; Cisco Webex;
JEMOHCTPaMOHHbIE U y4eOHO-HATIISAHBIC TTOCOOHS
(Bumeonpe3eHTaINSA).

Poccuiickas ®enepanus, 362025,
Pecriyonmka CeBepuas Ocetnst —
Ananns, r. Bnagukaskas, Baryruna, 1. 44-
46, YaeOHsI1it Kopmyc Ne7

(YK Ne7), aymutopus Ne614

Bu6auoreka, B TOM YHC/Ie YUTAAbHBIN 3aJ1: CTOJBI, cTybs; [TK
00yUaroIIKUXCs, C MPOrPaMHBIM 00ECIICUCHHEM, BBIXOJOM B CETh
WHTEepHET U TOCTYMOM B 3JICKTPOHHYIO 00pa30BaTeIbHYIO CPEIy
corvy.

Ipoepammnoe obecneuenue: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free (Cso6oanoe I10); OBC «YHuBepcuterckas
6ubnroreka ONLINE» https://biblioclub.ru;

3BC «Koncynprant cryaenrta» http://www.studentlibrary.ru
CTyJleHYecKas 2JIEKTPOHHAsE OMOIMOTEKa M0 METUITUHCKOMY U
(bapManeBTHIeCKOMY 00Pa30BaHHIO, @ TAKIKE 110 €CTECTBEHHBIM H
TOYHBIM HaykaM B 1iesoM; DBC «tOpaiit» - obpazoBaTenbHas
cpena, BKITI0YAroiasi BepTyalbHbI YUTAIBHBIN 371 yUeOHUKOB U
y4eOHBIX TOCOOUI OT aBTOPOB M3 BEAYIINX ByX0B Poccuu mo Bcem
HAIPaBICHUSIM M criennanbHocTsM WWW.biblio-online.ru;
JIEMOHCTPAIMOHHBIC ¥ YICOHO-HATIITHEBIC TOCOOUS
(BHIEOIIpe3CHTAIHSA).

Poccuiickas ®enepanus, 362025,
Pecniybnuka CeBepHas Ocetus —
Ananus, r. BnagukaBkas,
Leperenu/Batyrtuna, 1. 16/19, YueOHsbit
kopiryc Ne6 (VK Ne6)

Y4eOHble ay uTOpHH A5 POBeIeHHUS 3aHATHH JIEKUMOHHOI 0
THNA, CEMHHAPCKOTO0 THNA, TPYNNOBBIX H HHAHBHIYAJbHBIX
KOHCYJIbTALM, TEKYLLIET0 KOHTPOJISI M IPOMEKYTOYHOM
aTTecTalUM, a TAKKEe CAMOCTOATEeNbHOI padoThl 00y4alOIIUXCH:
MIPETOIaBATEeIBCKHIHA CTOMN, CTYII, CTOJIBI U CTYJIBS JJIST O0Y9IarOIIIXCS,
kademapa.

Obopyoosanue: VIHTepaKTHBHOE MYJIbTUMEIHITHOE 000pyI0BaHNE
(mocka, IPOeKTOp), MePCOHATBHBII KOMIBIOTEP B KOMIUIEKTE C
MIPOTPaMMHBIM O00€CTIEIeHNEM, BEIXOJIOM B ceTh MIHTepHeT H
JIOCTYTIOM B DJIEKTPOHHYIO0 HH()OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny COT'Y.

Ipozcpammnoe obecneuenue: Windows 7 Professional; Office
Standard 2016; WinRAR; Adobe Acrobat Reader; Mozilla Firefox;
Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class (beccpounoe I10);
[IporpammHoOe obecniedeHue A1l peJaKTUPOBAHMUS XMMUYECKIX
dhopmy Isis Draw (beccpounoe T10); KoncynbTaHT mitoc;
CucTema IoMCKa TEKCTOBBIX 3aMMCTBOBaHWN AHTHILIAruaT.BY?3y;
[Iporpamma st OBM «baHK BOIIPOCOB AJIS1 KOHTPOJIS 3HAHUN
Cisco Webex; MOODLE; neMoHCTpallnOHHBIE B Y4eOHO-
HarJIsJHbIe TOCOOMsI (BUICOTIPE3CHTAITH).

Poccuiickas denepanust, 362025, Pecniyonrka
Cesepnas Ocetust — AaHus, TOpoJ
Bnanukasxkas, yn. Baryruna, nom 44-46,
yaebOHsIi Kopiryc Ne 7,

ayn. Ne 604
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11. JIucT 0OHOBJIEHUS/aKTyaIU3 AT

[Tporpamma 0OHOBJICHA (aKTyaTM3UPOBaHA) B COOTBETCTBUH C:

1) IonmoxxeHneM o GaJUTBHO-PEUTHHTOBOI CHCTEME OIIEHKH YCIIEBAEMOCTH CTYAEHTOB JJIS HAIPaBICHUN
OakanaBpuara M CHeHUaINTeTa (QelepalbHOr0 TOCYAapCTBEHHOTO OIOMKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS
BhICIIEro oOpa3zoBanusi «CeBepo-OCETHHCKHI TOCYyNapCTBeHHBIM yHHMBepcuTeT uMeHu Kocrta JleBaHoBuya
XerarypoBay, MpuHATEIM YueHbiM coBeToM COI'Y 30.09.2021 r. (BHeceHB M3MEHEHHS B KAy OIEHOYHBIX
CPEICTRB);

2) OOHOBIICHHBIM IEPEYHEM MATEPUATHHO-TEXHHYECKOTO OCHAIIeHHs (haKylbTeTa XUMHW, OMOJOTHH U
OMOTEXHOJIOTUY.

BHeceHHBIC U3MEHEHUST PACCMOTPEHBI U YTBEPK/CHBI Ha 3acelaHuu KadeaApsl o0IIeil 1 HeOpraHMYECKOM
XUMHH 0T «15» okts10pst 2021 r., mpoTokoia Ne 2/21-22.

3aB. kadenpon Cumeonumu J. 1.

Ono0OpeHs! Ha 3acejaHny coBeTa (DaKyIbTeTa XUMHUH, ONOIOTUH U OMOTEXHOJIOTHH OT «22%» okTs0ps 2021
I., IpoToKoi Ne 2/21-22.

IIpencenarens coBeTa (hakynbpTeTa Araepa @.A.




