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IIporpamma coctaBneHa B cooTBeTcTBUU ¢ DenepanbHbIM rocy1apcTBEHHBIM 00pa30BaTEIbHBIM
crangaptoM 1o HanpasieHuto 44.03.05 Ilemarormueckoe oOpa3oBanue (¢ JAByMs NpOodUISIMH
HOJTrOTOBKH), YTBEPXKICHHBIM MpHKa3oM MuHUCTEpCcTBa 00pazoBanus U Hayku Poccuiickoii denepanyn
or 09.02.2016 t. Ne 91, ydeOHBIM IJTaHOM TIOATOTOBKM OakamaBpa mo HampasieHuio 44.03.05
[Tenarornyeckoe oOpas3oBaHue (C ABYMsI NPOQUISAMH MOATOTOBKH), YTBEPKACHHBIM YUYEHBIM COBETOM

OI'BOY BO «COI'Y» (mpotokon Ne 8 ot 03.03.2016 1.).

CocraBurens: K.X.H., goreHt Xaesa 0.0.

PaGouast mporpamMma obcysK/IeHa Ha 3acejanuy Kadeps! 00IIel ¥ HEOPraHMIECKOH XUMUH
(mpoToxoII Ng//%Afy’ﬁ «9 » wored  2016rT.)

3aBemyromnuii kadeapoi 7 /{/;f/«;;?"// Ky6anosa JL.M.

Onobpena coBeToM (aKyIbTeTa XUMHUHU, OUOIOTHH ¥ OMOTEXHOJIOTHH
(mportokoit Ne 14 ot «01» mromns 2016 1.)

[Ipencenarens «%/@e/e/} Araesa @.A.




1. Ctpykrypa u 001Iasi TPYA0eMKOCTh U CHHUILIHHBI
OO0r11ast TpyI0eMKOCTh AUCIMIUIMHBI cOCTaBisAeT 1 3aueTHas equnuil (36 yacos).

Ounas popma oOydeHHs 3aounas popma oOyueHUS
Kypc 3
Cemectp 6
Jlexmn 16
[IpakTuyeckue (cemuHapckue) 16
3aHATHS
JlaboparopHbie 3aHATHUS -
Koncynbranuu -
HToro ayauTOpHBIX 3aHITHI 32
CamocTosiTenbHas padora 40
®dopma KOHTPOJIS 3ager
Dx3ameH -
3auer 6
OO011ee KOJIMYECTBO YaCOB 36

2. Ieau ocBOeHMS AUCHUTLIHHBI
LlensiMu OCBOEHMS AWCLMIUIMHBI «V30paHHBIC TJ1aBbl HEOPraHWYECKOH XMMHUU» SIBISAIOTCS YITIyOJeHHE
TEOPETUYECKUX 3HAHUA HEOPTaHWYECKOW XWMHUH, (OPMHUPOBAHHE IMPEACTABICHUI O IICHTPAIbHOM MeECTe
HEOPraHU4ecKoil XMMHUHM B CUCTEME XMMHUYECKUX HAYyK, a TaKKe NPUOOpeTeHHe NPAaKTUUYECKUX HABBIKOB M YMEHHH
JUISL pelIeHNs pa3iMyYHbIX 33]a4 B HAYYHBIX MCCIEJOBAaHUSIX U BO3MOXKHOCTH MX NMPUMEHEHHUS B IeJJarOrMYecKou
MIPaKTHKE.

3. Mecto qucunniauHbl B cTpykrype OIIOII 6akanaBpuara
Cornacao ®I'OC u OIIOII 44.03.05 Ilemarormdeckoe obpazoBaHHe (C IByMsI MPOMUISAMH TTOATOTOBKH)
mucuuiuinHa «30paHHbIe TJ1aBbl HEOPraHUYECKOW XMMHUH» OTHOCUTCS K 4acTH (OpPMHPYEeMOH ydacTHHKaMu
oOpasoBarenbHbIX oTHOIIeHUH - B1.B./1B.08.02.
JIist u3ydeHus: IUCHUIUIMHBI CTYICHTBI JOJDKHBI 00nanath cieayroummu npodeccuonansubivu (1K)
KOMIeTeHIUAMM:
® TOTOBHOCTHIO PEATM30BHIBATH 0Opa30BaTENbHBIE MPOrpPaMMBbl 110 YYeOHBIM IpPEAMETaM B COOTBETCTBHU C
TpeboBanusiMu 00pazoBarenbHbIxX ctanaapros (IMK-1);
®  CIIOCOOHOCTBIO HCIOJIB30BaTh BO3MOXHOCTH OOpa30BaTENIbHOW Cpelbl sl JIOCTHOKEHWS JIMYHOCTHBIX,
METalpeIMETHBIX W TPEJAMETHBIX pe3ylbTaToB oOydeHHss © o0ecliedueHHss KadecTBa y4deOHO-
BOCIIUTATEILHOTO TIPOIIecca CPeICTBAMH IpenogaBaeMbix yueOHbIx mpeameron (IK-4),
NOJY4YEHHBIMH 00y4YalOMIMMKCSA B IPOLIECCE N3YUCHHS AMCLUIUIMH: «XHUMHS BHICOKOMOJICKYJISIPHBIX COEIMHEHUII»
(b1.B.Z1B.07.01), «Xumust komruiekcHbIx coeaunenuin»y (b1.B.J[B.07.02).

st ocBoeHus faHHOM yueOHOU nuciutuiiHse (Y /) cTyieHT MomKeH:

3HaTh. HMCTOPWIO BO3HMKHOBEHHUS W D3Talbl Pa3BUTHA XWMHH, POJIb XMMHUH B PAa3sBUTHM IMBHIN3ALIUH,
0COOEHHOCTH B3aMMOJICHUCTBHS €€ C HAayKOH, MEIWIMHON W TEXHUKOW; CTPYKTYpPY, GOPMBI U METOJbI HAYYHOTO
NO3HAHUSI M YIPAaBJICHUs, WX D3BOJIIOLUIO, CIENU(UKY MO3HAHMS XMUMUYECKHX IPOLECCOB M OCOOCHHOCTH HX
MIPOSIBJICHUS, TEOPETHYECKNE OCHOBBI OOIIEH W HEOPraHMYECKOH XUMHH, aHATUTHYECKON XUMHH, (U3NIECKOU
XUMHH.

YMeThb: POBOAUTH PACUYETHI C UCIIOIB30BAHUEM MOHITHH «PAaCTBOPHUMOCTE», «MaccoBasi JIOJIS BEIIECTBA B
pacTBope», pacuéTsl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIM OJHO M3 BEIIECTB JaHO B
M30bITKE (MMEET MpPUMECH), pacueThl Macchl (00beMa, KOIMMYECTBA BEIIECTBA) MPOAYKTa PEAKLHUH, €CIH OAHO U3
BEILIECTB JIAaHO B BHUJIE PAacTBOpa C OMPEAECICHHON MacCOBOM J10J€H PaCTBOPEHHOTO BEIIECTBA, PACUETHI MAaCCOBOM
win 00BEMHOM TOTIM BBIXO/A MPOAYKTA PEaKUK OT TEOPETHYECKH BO3MOKHOIO, pacuéThl MaCCOBOU J0JIM (Macchl)
XUMHUYECKOTO COEIMHEHUS B CMECH.



Biagerh. riy0OKMM UM CaMOCTOSTENbHBIM AHAJU30M aKTyaJbHbIX IPOOJIEM XMMUYECKOM HayKH;
CIOCOOHOCTBIO TBOPYECKOI'O NMPHMEHEHUS! OCHOBHBIX TOJOKEHHH XUMHH B MPOPECCHOHANBHOU NeSTeIbHOCTH;
JIOTHKON (POPMYyJIHPOBaHUS, U3TIOKECHUS M apryMEHTUPOBAHMS CBOMX MBICIEH B NMUCBMEHHOW M YCTHOW (opMme;
HaBBIKAMHU XMMHUYECKOTO SKCIIEPUMEHTA.

Copnepxanue TUCIUIUIMHBI «30paHHbIE TJIaBBI HEOPraHUUECKOW XUMHM» BBICTYIIAET OMOPOH I OCBOCHHS
conepxanust puctmiuinH «[puknannas xumus» (b1.B.J1B.03.02), «CtpoeHue MONEKyn ¥ OCHOBBI KBaHTOBOW
xumun» (b1.B.JIB.06.02), «M30pannbie rnaBel opranmdeckor xumum» (b1.B.JIB.06.01), mnst mpoxoximeHus
npakTuk Onoka b2 — «[Ipepmaumnomuas npakrtuka» (52.B.03(I1n)) u rocynapcTBeHHOW MTOTOBOW aTTECTALMH —
«3ammra BKP, BKITtogas moAroToBKY K MpOIieype 3aUTh U Tporenypy 3amuTen (b3.01(1)).

4. TpeGoBanus K pe3yJbTaTaM OCBOEHHUS] TMCUHUILINHBI (KOMIIETEHI[UH 00y4alolierocs, (popMupyemsbie
B pe3yJibTaTe 0CBOCHUS AUCHHUILIMHBI (MOLYJIs1)
B pesynpTaTe ocBOeHMS NaHHOM AUCHMIUIUHBI cTyAeHT, B cooTBerctBuu ¢ GI'OC BO u OIIOII mo
Hanpasinernto noarotoBku 44.03.05 Ilemarormdeckoe oOpa3oBanue (¢ AByMS HPOMWISAMH TOJITOTOBKH), TOJIKEH
npuodpectu cienyromiye npogeccnonanbubie komnerenuun (IK):

Konmpr o
KOMIICTEHIIHIA ConeprxaHre KOMIETEHIIUI
TOTOBHOCTBIO ~ pEaJIn30BBIBATH  00pa3oBaTeNbHBIE MPOTPaMMBI 1O  Y4eOHBIM
IIK-1 npeaMeTaM B COOTBETCTBHH C TPEOOBAaHUSIMUA 00pa30BaTENILHBIX CTAHJAPTOB

CIIOCOOHOCTBIO ~ HCIIOJB30BaTh  BO3MOXHOCTH  00pa3oBaTENbHOM  Cpeibl A
JOCTIDKEHHS JTMYHOCTHBIX, METAMPEIMETHBIX M MPEIMETHBIX PEe3yIbTaTOB 00yUYeHHUS
[IK-4 u oOecrieueHHuss KadecTBa y4eOHO-BOCIMTATEIBHOTO Ipolecca CPeACTBaMU
NPENoJaBaeMbIX YUEOHBIX IPEIMETOB

B pesynbraTe 0cBOCHHUSI AUCIMIUIMHBI 00YYarOLIHICS TOJIKEH:
3HaTh:
®  OCHOBHBIC ITallbl K 3aKOHOMEPHOCTH pa3BuTHs Heopranudeckoit xumuu (IK-1);
e (yHIaMEHTaIbHbIC XHUMUUYECKUE TIOHATHS U METO/I0JIOTHYECKUE acieKThl Heoprannueckoit xumun (IK-4);
® pONb XMMHUHM B Pa3sBUTUM LUBHIN3ALMM, OCOOEHHOCTH B3aMMOJEHCTBHS €€ C HAyKOH, MEIUIMHOW H
texuukoit (ITK-1, TIK-4);
®  CTPYKTYpPY, POPMBI 1 METOJbl HAYYHOTO MO3HAHUS W YIPABICHHUS, UX DBOJIOIHIO, CCHU(UKY MTOZHAHUS
XMUMHUYECKHX MpoiieccoB u ocobernocTr ux mnposisienus (MK-1, IMK-4);
e  BaXHEWIINE JOCTWKEHHS U POOJIEMbI COBpeMeHHOM Heopranuueckoit xumun (IMK-1, IMK-4).
Ymern:
® [IOJIb30BaTbCS CIPABOYHOM JIMTEPATYpOH I ONMCAHMS CTPOCHMSI M XAPAKTEPUCTUKH CBOMCTB
Heoprannyeckux coenunernii (IK-4);
®  aHANIM3MPOBATh U KPUTHYECKHU OLICHWBATh COBPEMEHHBIC HAYUHBIE JOCTIKEHUS B 00J1aCTH HEOPTaHNYECKOH
xumun (ITK-1);
® TIPOBOJUTH HAYYHO-HMCCIIENIOBATENBCKYI0 paboTy B 00JacTH HEOPTaHWYECKOW XMMHH Ha COBPEMEHHOM
obopynosanuu (MK-1, IMK-4);
®  UCIOJB30BATh MOJyYSHHBIC 3HAHUS [UIsl pemenus npodeccnonanbbix 3agad (I1K-1, TTK-4).
Baaners:
® TPAaKTUYECKUMH HABBIKAMHU: PACYETOB CTAHJAPTHBIX OKHCIUTEIHLHO-BOCCTAHOBUTEIHHBIX MOTEHIIMAJIOB U
paBHOBECHI B PacTBOPAX, ONMUCAHUs KOMILJIEKCHBIX COSAMHEHUH, XapaKTEPUCTHUKN METOI0B MONYUYEHUsS H
CBOWCTB BaykHeHIMX Heopranuyeckux coequrenuit (IK-1, MK-4);
® TeopHeil M HABBIKAMH MMPAKTHYECKOW paboThl B 001acTu Heopranudeckon xumun (IK-1);



®  METOJOJIOTHEN HAyYHBIX UCCIIEI0BAHUM, KPUTHUECKON OIEHKOM MOIyueHHbIX pe3yasratoB (ITK-4);

e  TBOPYECKHM aHAIN30M BO3HMKAIOIIMX HOBBIX MPo0jIeM B oOmactu Heopranunueckoit xumun (ITK-1, TIK-4).

OO0muM cpeAacTBOM KOHTPOJS SIBISIETCS BBEIACHHAS B YHUBEpCHTETE OaNTbHO-PEHTHHIOBAas CHCTEMa OICHKH
YCIIEBAaGMOCTH CTYJICHTOB CICIIMATUTETa U HANPABJICHUH OakaiaBpuara.

IIpu npoBeneHny yueOHBIX 3aHATHI 00€CIIeYNBACTCS Pa3BUTHE Y 00YJIArOIINXCSI HABBIKOB KOMaHIHON pa0oTHI,
MEXIIMYHOCTHON KOMMYHUKAITUH, TPUHATHUS PEIICHUH, INJCPCKUAX KaueCTB.



5.Conep:kanue U yueOHO-MeTOAUYECKAS KAPTA TUCHUILINHBI

Tabmuna 5.1.
Ne Dopmbl Komunuectso
HaumeHoBaHue TeM (BOIPOCOB), 3anATus CamocrosTensHas pabora Jlutepatypa
rene H3y4aeMbIX MO JAHHOW JUCLUILTNHE KOHTPOIA - Oao

vl JL Ip. Conepxanne Yacer min max
1 | OkucaUTeIbHO-BOCCTAHOBUTE/IbHbIE CHCTEMBbI: 2 Uzobpaxenne

OKHUCIATENBHO-BOCCTAHOBUTEBHBIN ITOTEHIHAI KaK OKHCIINTEJIBHO-

KOJIMYECTBEHHAS XapaKTEPUCTUKA PENOKC-CUCTEMBL. Y PABHEHUE BOCCTAHOBUTEJIbHBIX CUCTEM Koncmexr,

HepHcra. Penokc-noreHnmansl 1 OLeHKa HapPaBJICHUS U OJHOTBI METOZOM IIOTyPEAKIIUH. 5 YCTHEIN OIIpoc, 3 6 [1-6]
2 npotexkanus OB peakiuil. 3aBUCUMOCTh MEXy BETHUNHAMU 5 Juarpammsl JlatumMepa. HpoBepKa /3,

PEIOKC-TIOTEHINATIOB CHCTEM U M3MEHEHHeM dHeprun ['ub6ca. Huarpammsr @pocra. TecTMpoBaHme

@®opMmbl IpeACTaBICHUSA CTaHAAPTHBIX 3JIEKTPOJHBIX TOTEHIIUAJIOB. Huarpammsr E-pH.

Juarpammsl ITyp03

3 Kucaorsl 1 ocHOBaHUS: KuUCIOThI, OCHOBAHUSL M COJIHM C TOYKU 2 KoHcrexr,

3pEHUS: &) TEOPUH ICKTPOIUTHUECKOH AUCCOIMAINN, 0) TEOpUH Msrkue U )KeCTKHE KACIOTHI 5 YCTHBIH OIpPOC, 4 7 [1-6]
4 Bpencrena-Jloypu, B) Teopuu Jlptouca, r) Teopun Jlykca-®iryna, 1) 2 U OCHOBaHUSI. IIpOBEPKa [/3,

TEOPHUH COIBBO-CUCTEM, €) TCOPHUH Y CAaHOBHYA. TECTHPOBAHHE
5 KoMiuiekcHble coequHenns: OnpenencHue MOHsTHS 2

«KOMIUIEKCHOE coeiuHeHNe». OCHOBHBIE MOJIOXKECHUS

KOOpAUHALMOHHOM Teopuu BepHepa. IIoHATHSA NEHTpaIbHOIO aTOMA,

JIMraHza, BHYTPEHHEH 1 BHeNIHeH cepsbl. M30MepHst KOMIUIEKCHBIX OCHOBHBIE MOJNIOKEHUS
5 coeIMHEHUH. 3aBUCUMOCTh YCTOWYMBOCTH KOMIUIEKCHOTO 5 KOOpJIUHALIMOHHOW TEOPUU KoHCIexT,

COEIMHEHUS OT MPHUPOIBI IEHTPAIIBHOTO aToOMa (3JIEKTPOHHOE Bepnepa. [Tonsarus YCTHBIH OMPOC, [1-6]

CTpOCHUE, panuyc, 3apsan). Psg Upeuara-Yunesamca. Ctabmimn3anus LEHTPaJIbHOIO aTOMA, 5 IIpoBepKa 1/3, 3 6

HEYCTONYHMBOH CTENIEHN OKHUCIIEHUS LIEHTPAIBHOIO aTOMa JIUraHja, BHYTpEHHEN U pedepar,

KOMILIEKCO00pa30BaHNuEM. 3aBUCUMOCTh YCTOHYHNBOCTH BHEUIHEH chepsl. TCCTHPOBAHUE

KOMIUIEKCHOTO CO€AMHEHUS OT MPUPO/IbI JIUTAaHO0B (JIEKTPOHHOE

CTpOEHHME, pajuyc, 3apsa). Psn aktuBHOCTH TMranaoB. Msrkue n

KECTKHe JIMransl. JleHTaHTHOCTH JImranaoB. Hedenoakycruueckuit

3¢ dexT.
7 | KommiiekcHble coequHeHus . [IpaBiia HOMEHKIATYPbI 2 Onycanue OKTasIpUIECKuX, S

KOMIUIEKCHBIX coefnHeHni. Kiaccudukaius KOMIUIEKCHBIX TETPA3APUYCCKUX U

COEIMHEHUH 10 3apsAy KOMIUIEKCA, IPUPOJIE IUTaHA0B, HAJTUUUIO KBaJIPaTHBIX KOMILIEKCOB O-

LUKJIOB (TIPaBUIIO LIMKJIOB), YHCITy LEHTPAIBHBIX aToMOB. Kitactepsl. 9JICMCHTOB € TIOMOIIIbIO

n--Kommiekcbl. KoMnekcesl ¢ MakpOLMKINYECKUMU JIMTaHIAMH. T€OpHUH KPUCTAIUITMIECKOTO
) IIpupona xuMHUYIECKOH CBA3H B KOMIUIEKCHBIX COEUHEHUSX C 1 nosst (TKTI). 9Hepmﬂv

NO3UIMHA TeopHHn BasieHTHBIX cBszelt (BC). Beicoko- n paciuenIeH s opouTanei 1

HHU3KOCIMHOBBIE KOMIUIEKCHI. BHYTpH- 1 BHEIIHEOpOHUTAIIbHBIE SHEPTUA ClIapUBAHHA

KOMIUTEKCHI. [IprMeHeHne Teoprn MOJIeKyJ ISIpHBIX opouTaineit (MO) 3JIEKTPOHOB. MarHuTHBIC 1

JUISL OIIUCAHUS IIPUPOJBI CBA3U B KOMIUIEKCHBIX COCIUHEHUSIX. CHeKTpaIlbHbIC CBOHCTBA

Dddexr SAna-Temnepa. Y CcTONINBOCTh KOMITICKCHBIX COSAHHEHHH B KOMIUICKCHBIX COC/IMHCHU.

BOJIHOM pacTtBope. KoHcTaHTa yCTOMUYMBOCTH M KOHCTaHTa Teopwust mosnst uranzoB.

HecTolKkocTu. TepMonnHaMuuecKass U KUHETUYECKasi yCTOMUYUBOCTh

KoMIuIeKcoB. JIabmIpHBIe 1 HHEPTHBIE KOMIUIEKCHL. OKpacka




KOMIIJIICKCOB.

8 1 PYBEKHASI KOHTPOJIBHASI PABOTA IMoarotoBka K pyoOexHOM KowmmbroTep. 14 25 [1-6]
KOHTPOJILHOH padoTe. TECTUPOBAHHE
9 Kuaacrtepbl, 13010J1M- ¥ rerepo-nojaucoefuHenus: Ipasuno Ornncanne OKTadAPHIECKHX,
CumxBHKa. 3aBUCUMOCTD YCTOMYMBOCTH KJIACTEPOB OT UUCIIA TETPadAPHUUECKUX U
KJIACTEPHBIX CKEJIETHBIX AJIEKTPOHOB. [Ipumepsl KBaJIpaTHBIX KOMILIEKCOB -
HOJIUMETAIINYECKUX, TaJIOTeHUAHBIX, CYIb(UIHBIX KIaCTEPOB. 3JIEMCHTOB C IIOMOIIBIO
W3zononucoenunenusi. OCOOCHHOCTH COCTaBa U CTPOCHHUS. T€OpHH KPUCTAINIMIECKOTO Koncrekr,
10 TeTpasrapudeckne U OKTadJpUICCKHE YIEMEHTHI CTPOCHUS nons (TKIT). Dueprus YCTHBIH OIIPOC, 4 6 [1-6]
n3onoyMcoeuHeHuil. M3ononucoennHeHus xpoma, MoJOieHa u paclCICHUA 0p6I/ITaﬂeI7I u HpOBEPKA /3,
Bonb(dpama. ['erepornosrcoeauHeHus. ['eTepoaTomsl. 9HEPrysl CIapuBaHMs TECTUPOBAHHE
Terpasrnpudeckue rerepononmmeramiaTel 1:12. Ctpykrypa Kerruna. DIIEKTPOHOB. MarHuTHEIE U
CTpyKTypHI, TPOU3BOAHBIE OT CTPYKTYphl Kerruna. CTpyKTypBI CIIEKTpaJIbHbIE CBOMCTBA
Hoycona (2:18) u Aanepcona (1:6). KOMILIEKCHBIX COCMHEHUIA.
Teopus moJst AMTAHAOB.
11 S-DueMeHTbI: Tuapumsl. ConeobpasHble THAPUABLL [ HApHIbT
MEePEXOIHBIX METAIIOB (MeTanueckue). Hukemns- Koncrekr,
METAUITHAPUIHBIE AKKYMYJISATOPBL. | paHUYHbBIE THIPHIIBL. buonornyeckas poib BOALL 1 YCTHBIIf onpoc,
12 | Kosanentubie ruspuipl. KOMIUIEKCHBIE THAPUIBI P-JIEMEHTOB. S-3JIEMCHTOB. IpoBepKa Ilv/ 3, 4 8 [1-6]
Bopa. OcoGeHHOCTH CTPYKTYPHI U CBOICTB BOJBI B CTAHAAPTHEIX 1 Kpucramuioruaparsi. MYyJIbTHMC A MHHAs
CBEPXKPUTUYECKUX yCIoBUsX. Da3oBas uarpaMma BOJIbL. Knarpatel. ['unpatsl razos. rgzerseli)rzumé
Kpucramnoruapatel. Knatpatel. ['unpats! ra3os. TECTHPOBATH
13 | llesounbie MeTAIBI: OCOOEHHOCTH XMMUK JIUTHUSL. JIUTHEBBIE
IIEKTPOXUMHUUYECKHE 3JIEMEHTHI. PacTBOPEI I1I€I0YHBIX METAJUIOB B Bronornueckas pons KoHCIIeKT,
KHUIKOM aMMuake. Kpunraasl, ajdkaauasl ¥ 3JIEKTPHIBL. LIETOYHBIX METAJLIOB U S- YCTHBIH OIPOC, 4 8 [1-6]
14 S-JJeMeHTBI BTOPOii rpynnbl. OcoGeHHOCTH GePHILIHSL JJIEMEHTOB BTOPOH I'PYIIIIBL. TpoBepKa /3,
JlnaronanbHOe cX0ACTBO Oeprius U amoMuHus. CoJIM OKCOKUCIOT [Tpumenenue. TECTHPOBAHNE
1 KOMIUIEKCHBIE COSMHEHUS OepUILTHs
15 | p-DaemenTsl. Bogopoansie coequnenus p-anemenTos 111 rpymnmesr.
Jubopan. Beice 6opansl. Kapbopansl. ["amoreHup1 alFoMUHYS,
TaJuTust, MHAMSA, TaJums. bopHble KncmoTs! 1 6opaTsl. BaneHTHOCTD
yriepona. ®azoBast auarpaMma yriiepoja. AJUIOTPOITHbIE
Moaupukanuu yriaepoaa. @ymiaepensl. HaHoTpyOxw.
WurepkanupoBaHHble coeanHeHus rpadura. Oymnepuapl. Gazosas
JuarpaMma JIUOKCHa yriaepoja. BzauMonaeicTBue yrilekucioro rasa XumHnueckue cBoiicTaa KoHCIexT,
¢ BOJIOH. YTOoNbHAs KUCIIOTA U €€ TPOou3BoaHbIe. [lomuMopdHbIe KCEHOHA M €r0 COeIMHEHUI. YCTHBIH OTpoc, 6 9 [1-6]
MoIuHUKAINK AUOKCHIA KpeMHUsl. KpeMHneBbIe KUCIIOTHI 1 ®Topunsl. OKCOCOSANHEHHS. HpOBEpKa J1/3,
cunukartsl. LleomuTsl. IlceBnoranoreHsl U ICeBIOTaIOTEHH IBL. XuMHS KPUNTOHA. TECTHPOBaHHE
16 | BanenrHble BO3MOKHOCTH a30Ta u pochopa. CoeauHenus p-

3JIEMEHTOB V TpyIIIbI C BOJIOPOIoM.-B3anMoeiicTBue aMmmuaka ¢
Bogoi. Conn aMMoHMS. «MeTtamnueckuiiy ammonnii. HeoObruHbIe
CBOMCTBA KHJIKOr0 aMMHaka. B3anmoaercTBre a30THOM KHCIIOTHI C
BOJIOH 1 Metaiamu. PaznooOpasue dhocdaror. OKCOKHCIOTHI
xanpkoreHoB J(IV). MHoroo6pasue okcokucaoT xanpkoreHos J(VI).




dazoBas quarpaMMa CHCTEMBI cepHas KucioTa — Bogaa. Cynbgarsl,
CeJIeHaTHl, TeJUTypaThl. THOCEpHAsk KHCIIOTa ¥ THOCYIb(ATHL.
JutroHoBast kucioTa. [1oMTHOHOBBIE KUCIOTHI M HX COJH.
[TepokcocepHble U TAIOTEHCYIb()OHOBBIE KUCIOTHI.
I'anorenoBonopo/bl. OCOOEHHOCTH CTPOCHUS U CBOICTB. MeTo bl
nosxyueHust. DTopoBoOpO ] KaKk HEBOIHBII PaCTBOPUTEIb.
Aszeotponsl HX-H,0

16

2 PYBEXKHAS KOHTPOJIBHASI PABOTA

[MoaroToBka k pyOexHON
KOHTPOJILHOH padoTe.

Kommsrotep.
TECTUPOBAHUE

14

25

[1-6]

nuToro

16

16

40

56

100




6. OOpa3oBaTe/ibHbIE TeXHOJOTHH
[IpenogaBaHue IUCHMIUIMHBL BeIETCS C INPUMEHEHHEM CJEIYIOUIMX BHUJOB 00pa30BaTEIbHBIX
TEXHOJIOTHiA: paboTa B KOMaH/e, oOyueHne Ha OCHOBE OIbITa, MHIUBUAYyaJbHOE 00yUeHHEe, MEXIUCIUIUIMHAPHOE
o0OydeHue, oTepekaroIas caMoCToATebHAs padoTa.
OcHOBOH 00pa30BaTENbHBIX TEXHOJOTHH, HCIONB3yEMBbIX B JAaHHOH IUCHUIUIMHE, SIBISIETCS
CHUCTEMHBI  TOAXON, KOTOPbIM OTJIMYAETCS JIMYHOCTHOW  OPHEHTHPOBAHHOCTHIO, JIWArHOCTHYHOCTBHIO,
WHTEHCUBHOCTBIO, IHAJOIMYHOCTBIO, MOJEIUPOBAHUEM NPO(ECCHOHATIBHBIX CHUTyalUid, NPOEKTUPOBAHUEM
IUAKTHYECKNX (QYHKIUM B EOUHCTBE C KOMMYHHUKATUBHBIMH W JMYHOCTHBIMH CMBICIAMH, MOAYJIEHOCTBIO,
MEXIIPEIMETHOCTBIO, KPEATUBHOCTHI0. OTUacTH MCIOJIB30BaHA M TEOPETUYECKask KOHLEIIMS METOda CBEPHYTHIX
WHPOPMALTUOHHBIX CTPYKTYP.
B mpenogaBanuu Kypca UCIIONB3YIOTCS COBpPEMEHHbBIE 00pa3oBaTeIbHbIC TEXHOIOTHUH:
®  TEXHOJIOTHS 3JEKTPOHHOI'0 O0ydeHUs (peajau3yeTcs IpU IOMOIIHM JIEKTPOHHON 00pa30BaTEebHON Cpebl
COI'Y npu ucnonp3oBannu pecypcoB ObC, mpu mpoBeneHNH aBTOMATH3UPOBAHHOTO TECTHPOBAHUS H T.
1);
®  pelTHHIOBast TEXHOJIOTHS;
®  HMHTCPAaKTUBHbBIC TEXHOJIOTHH;
e  1H(OPMALMOHHO-KOMMYHHUKATUBHBIC TEXHOJIOTHH;
®  HCCIIeIOBATEeNbCKUE METOABI B 00yUYEeHNH;
e mpoliieMHOe oOyUueHHe.

B yuebHOM mpoliecce HCMONB3YIOTCS aKTUBHBIE W MHTEPAaKTUBHBIE (OPMBI TpOBeAcHUs 3aHsTHHA. Ha
9Tare U3y4eHUs! IEPBBIX PA3JEJIOB HCIIOIb3YIOTCS IPYNIIOBBIE U CAMOCTOSITEIbHbIE (YOPMBI PAOOTHI, HANIPABJICHHBIE
Ha OCMBICIIEHHE CJIOXKHBIX HECTPYKTYpHPOBAaHHBIX MpoOJeM IpenMera oOydeHus, (HopMHUpOBaHHE COOCTBEHHOM
ApPTYMEHTUPOBAHHOW IO3WIMU IO MNpPOOJIEMHBIM acleKkTaM H3y4aeMol TeMbl. 31eCh HCIOJb3yeTCsl TaKHe
o0pa3oBaresbHbIE TEXHOIOTUH KaK:

e paboTa B MaNbIX TpyMIax/mapax mo pa3dopy KOHKPETHOH TEMBI, pa3paboTKa MPOEKTOB

e oHiaiiH-ceMuHapbl. Kaxxplii 3 y4acTHUKOB HaXOAMTCS y CBOETO KOMIBIOTEPA (CPEACTBA CBSI3H), & CBSI3b
MEXIy HHMH TMOJUICp)KUBaeTcss dYepe3 VIHTEpHET MOCPENCTBOM  3arpyKacMoro MpPUIIOKEHHS,
YCTaHOBJICHHOTO Ha KOMIIBIOTEpE KX IOTO y4acTHUKA (Zoom, Meet, Skype u ap.);

®  TECTHPOBAHHUE;

e JeKius-0eceaa, IeKIUsI-AUCKYCCHS;

o MyanPIMeI[HfIHLIe JICKOMKU C J3JIEMEHTAMH JUCKYCCHHU; JICKIHA-BU3YyallUu3alusa, KOTOpas IIPOBOJIUTCA C

BU3yaJIM3aLMEN ITOHATHH;

®  WHAMBHUIYAJIbHBIC U IPYIIIOBbIE KOHCYJIBTALNH.

B nensix peanuzanuy MHAMBHAYAIBHOTO MOAXOAAa K OOYYEHHIO CTYAEHTOB, OCYILECTBISIOMINX YUSOHBIN
MPOLIECC 0 HMHIUBUAYAIbHOM TPACKTOPUH B PaMKaxX HHIAUBUAYAJLHOTO pa0o4yero IuiaHa, WU3ydeHHE IaHHOM
AUCHUINIMHBI MOXCT OCYIIECTBIATHCA 4YCPE3 MHAMBHUAYAJILHBIC KOHCYJIbTallMU IIpEroAaBaTejisi OYHO, B 4YacChl
KOHCYJIbTallui, MO 3JEKTPOHHOM Mo4YTe, a TaKke C HCIojib30BaHueM Webex, miuar(opMbl TUCTAHIMOHHOTO
o0y4enust Moodle, muuneiii kabuHet cryaeHTa Ha caiite COI'Y, apyrux snementoB DMOC COI'Y.

sy ¢ orpaHWYEHHBIMH BO3MOKHOCTSIMM 3[I0POBbSI IPEAYCMOTPEHA OpraHu3alMs KOHCYJIbTalMH C
WCTIOJNIb30BaHUEM DJIEKTPOHHOM TMOYTHI, IUIATQOPMBI JUCTAHIMOHHOTO oO0y4deHus: Moodle, nuuHbBIi KaOWHET
crynenta Ha caiite COI'Y, apyrux snementoB DMOC COI'Y.

Bce Buapl yueOHOI pabOTHI MOTYT MPOBOIUTHCS TUCTAHIIMOHHO HA OCHOBAHUH JIOKAILHBIX HOPMAaTHUBHBIX
aKTOB.

7. Y4eOHO-MeTOAMYECKOE 00eceYeHHe CAaMOCTOATEIbHON padoThl

CamocrosTensHast paboTa 00ydaroImuxcs SBISETCS OJHUM U3 BHJIOB YU€OHBIX 3aHATHH. CaMoCTOsATebHAS
paboTa IpOBOAUTCS C LETBIO:

® CUCTCMATHU3allMKM U 3aKpPCIUJICHUA TOJYYCHHBIX TCOPCTUUCCKUX 3HAaHUU U MPAKTUYCCKUX YMCHHﬁ



00yJaroIMXCcs CTYACHTOB;
e yrayOJIeHNs ¥ paCIINPEHHS TEOPETHUECKUX 3HAHUM;
e (opmupoBaHHA yMEHWH WCIONB30BaTh HOPMATHBHYIO, IIPABOBYIO, CIPAaBOYHYIO JOKYMEHTAIMIO U
CHCIMATILHYIO TUTEPATYPY;
® (popmupoBaHus CaMOCTOSATEIBHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOPa3BHUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO M CAaMOpEaTN3alliy;
® Pa3BUTHS HCCIENOBATENFCKUX YMEHHN.
CamocTosiTenbHas paboTa 00yJarIIUXCsl OCYIIECTBIIACTCS Ha POTSDKCHUU U3yUeHUS BCEH AUCIUTUIMHEI B
COOTBETCTBHH C YTBEPKJICHHOHN B y4eOHOM IUTaHE TPYIOSMKOCTHIO U COCTOUT H3:
e paboOTBHl CTYNEHTOB C JEKIMOHHBIMH MaTepHajlaMH, IOMCKa W aHalli3a JUTEepaTyphl W SIEKTPOHHBIX
HMCTOYHUKOB HH()OPMAITHH 110 331aHHOH TEME;
® BBITIOJTHEHHS 3aJIaHU# [T caMocTosTeNbHOM padotel B DMMOC COI'Y;
® V3YYCHUS TCOPETHYECKOTO, MPABOBOTO U CTATUCTHYECKOTO MaTepuaiia JJIsS MOATOTOBKH K MPAaKTUYCCKUM
3aHATHAM;
® TIOATOTOBKHU K IK3aMEHY.
Tembl 1 GopMBI BHEAYTUTOPHON CaMOCTOSTEIIBLHONU paboTHI, ee TPYAOEMKOCTh COACPKATCA B pasnene 5,
Tabmn. 5.1.

Memoouueckue ykazanus no op2anu3ayuu camocmosmenbHou pabomul Cmy0enmos

Pewenue 3a0au. Ilepen perieHneM 3agad HEOOXOAMMO BHUMATEIBFHO M3YYUTh TEOPETUUECKUN MaTepHall,
npopaboTaTh KOHCIIEKT JIEKINH, pa3o0paTh MpUMepHI pelieHns 3a1ad. Pemenne 3a1ad peKOMeHIyeTcsl HA9MHATh C
HanboJiee MPOCTHIX, OJU3KUX K UMEIOLIMMCS B 3aJauHKKe npuMepaM. W TOJBKO 3aTeM MepexOIuTh K PEHICHUIO
Oonee CIOKHBIX BapHAaTHBHBIX 3a7ad. [Ipu pemieHun 3agad peKOMEHIyeTCs 3alHcaTh KpaTKoe YCIIOBHE 3a/1auw,
ypaBHEHHUS peakiuii, HcxoAHble Gopmynsl mist pacyéra. He pekoMeHAyeTcs UCMONb30BaTh TOTOBBIE KOHEYHBIC
(bOopMyIBI, KOTOpbIE BBIBOAATCS B NpHMepax pemeHus 3amgad. C HCXOAHBIX (GOpMyn HEOOXOJMMO BBIBECTH
pacuéTHble, a 3aTeM NOJACTABUTh B HHUX YHCJICHHbIE 3HaYeHWS. TakuM 00pa3oM, 3amHCh B TETPAagH IOJDKHA
coJiepkaTh (GOpMYJIBI U BCE BBIYHMCIICHUS C YKa3aHUEM €IWHHII M3MepeHUs. PeKOMEHIyeTcs TIpU 3alluCH BEIUYHH
9ETKO yKa3bIBaTh K KAKUM BEIIECTBAM, PACTBOPAM, CMECSIM U T. Il. OHH OTHOCATCS. [IpH BBIYHCICHHUAX HEOOXOIMMO
oOpamiaTe BHUIMaHHE HA MX TOYHOCTH (MCIIOJIb30BAHME HY)KHOTO YHCIA 3HA4YamuXx nudp) u coOiro/ieHne MpaBuil
OKpYTJICHHUSL.

Bovinonnenue mecmosuvix 3adanuii. Ilepen HayauoM BBIIIOJHEHHS TECTOB CIIEAYeT BHHUMATEIbHO H3YYUThb
TEOPETUYECKU MaTepual, IpopelaTh 3a/1a4y Mo JAHHOW TeME M OTBETUTh Ha BOMPOCHI, UMEIOIIHECs B yUeOHUKE.
BBITosIHSS TECTHI, CIeayeT UMETh B BHIY, YTO OHHU OBIBAIOT CIIETYIOIINX THIIOB!

1. BeiOop mpaBHIBHOTO OTBETa W3 YHCIIA MPEAJIOKEHHBIX. B 3THX TecTax HEOOXOAUMO BBIOpATh OJWH
MPaBUIIBHBINA OTBET U3 YHCIIA TIPEITIOKEHHBIX.

2. MHoxecTBeHHBIH BbIOOp (0e3 Merkm). HeoOxommmo BBIOpaTh BCE TpaBUJIbHBIE OTBETHI W3 YHWCIA
MPEIOKEHHBIX.

3. Tectsl cimyeHus. B 3TuX Tectax K psily BOIPOCOB HYXXHO MOAOOpATh MpPABHJIBHBIA OTBET M3 YHCIA
MPEIOKEHHBIX.

4. TecTsl paHXUPOBKHU. B 3TOM ciydae HEOOXOAMMO PACTIONIOKHUTH OTBETHI B IPABUIILHOM TOPSIIKE.

5. 3akpbIThle TeCThl. 3/1eCh BapUaHThl OTBETAa HE MpeAJaraloTcs, CBOl OTBET HEOOXOIUMO BIIUCAThH B MOJIE
OTBeTa.

Ilooeomosxa mayunozo Ooxnada ¢ MyarbmumeOutinon npesenmayueu. Jloknan — mucbMeHHas paboTa
oobemMoM 10-18 mevaTHBIX CTpaHHMI, BBHIIIOJNHSEMAs CTYJCHTOM B TE€UEHHE MJIUTEIHHOTO CpoKa (OKOJIIO MEcsla).
Jloknax — KpaTKoe TOYHOE W3JIOKEHHE CYHIHOCTH KakKoro-MOO BOMpPOCA, TeMbl HAa OCHOBE HECKOJBKUX
NMEPBOMCTOYHHUKOB. JIoKnman MJOIKEH coJepikaTh OCHOBHBIE —(DakTMUecKMe CBEIACHUS M BBIBOABI IO
paccMmaTtpuBaeMoMy Bompocy. IlomMumo pedepupoBaHHs TPOYUTAHHON IJUTEPATyphl, OT CTYJCHTa TpeOyeTcs
apryMEHTUPOBAHHOE U3JI0KEHHE COOCTBEHHBIX MBICIIEH 110 paccMaTpruBaeMOMy BOIIPOCY.



VuebHas aurepaTypa U METOAMYECKHMH MaTepHa 10 OPraHHM3alldh CaMOCTOSATENLHON pabOTHI CTYIEHTOB
OTpakKeHbI B pabouei mporpaMMe IUCIMIDIMHEL «AHAJIUTAYECKAs XMMHUA» M Ha caliTe TUCTAHIIHOHHOTO OOyUYeHMUs
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
MOMOIIBI0 BCErO0 KOMIUIEKCA METOAWYECKUX MAaTEpHalIoOB, ONPEACILIIOLINX NPOLEAYphl OLEHUBAHUS 3HAHUM,
YMEHUI, HaBBIKOB U (MJIM) OIIBITA JIESITEIbHOCTH, XapaKTePU3YIOLINX JaHHbIM 3Tan (OPMUPOBAHUS KOMIICTSHIIUH.

8.1. OneHouHbIe cpeAcTBA AJISl TEKYIIEro KOHTPOJIA YCIeBaeMOCTH

Texywuii koumpons. IlogpazymeBaeT OIeHKY YPOBHS TEOPETUUECKOTO N3YUYECHHUS MaTepraia, TaKk U paboThI
Ha TpakTHYecKux 3aHATHAX. OIeHKa CTyIeHTa CKIIQAbpIBaeTCs W3 OajuloB, TMOMYYEHHBIX NPHU BBHITOTHEHHH
MPaKTUYECKUX 3aHATHH, WHIUBHYaTbHBIX 33/JIaHUH, TECTOB, JOMAIIHUX MHUCBMEHHBIX paboT, KOTOPBIE SBIISIOTCS
00s13aTeIbHBIM JUISI BCEX CTYNEHTOB. Pe3ynmbTaThl TEKyIIEro KOHTPOJS CIIYy>KaT OCHOBAaHWEM JUIS BBICTABJICHUS
OLIEHOK B BEIOMOCTH KOHTPOJILHBIX HENleNb (aTTecTaluii) Ha QaKyibTeTe.

Kputepun ¢opmupoBaHust 6a1JIbHON CTPYKTYPbI OLIEHKH

DopmMa KOHTPOJIS MuH. K01-BO Makc. Kon-BO
0auioB 0asioB
Teky1as olleHKa CTyJeHTa B TeueHue 1-8 Hemenu cocTouT us: 14 25

- BBITIOJIHEHHEC ITMCBbMEHHBIX JOMAIIHUX 321):[3HHI71 110 TEMaM 3aH$ITI/II>'I,
VHANBUIYATHHBIX 33JaHAN M CAMOCTOSATENbHON paboThl —8 0
- IIOATOTOBKA U OTBCTHI HA MPAKTHYCCKUX 3aHATUAX

1603=36
- BBIMOJIHEHHE ¥ OPOPMIICHHE PE3yIbTaTOB MPAKTUIECKUX padOT —
1003=36
1-s1 pyOexHas KOHTposIbHas padoTa (KOMIBIOTEPHBIN TECT) 14 25
Texymias onieHka cryaenTta B TeueHue 9-16 Hezenm cocTouT u3: 14 25

= BBIIIOJTHECHUEC ITMCbMCHHBIX JOMAITHUX 3a[IaHI/II>'I I10 TCMaM SaHSITI/If/'I,
WHIMBHTyaJIbHBIX 33/IaHUH ¥ CaMOCTOSTENIbHOU paboThl —8 O
- IOATOTOBKA U OTBETHI HA HpaKTquCKHX S3aAHATHUAX
1 60 3=30
- BBITIOJTHEHHE U 0(hOpMIIEHHE Pe3yIbTaTOB MPAKTUIECKUX padoT —
160 3=36

2-51 pyOeskHast KOHTPOJIbHAs paboTa (KOMIIBIOTEPHBIN TECT) 14 25

Utoro 56 100

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

I[eMOHCTpa[II/IOHHI)Iﬁ BapHaHT Te€CTa 1A BXOJAHOT'0 KOHTPOJIA


http://lms.nosu.ru/

o Teme «Kuciotsl u ocHoBaHUsI. KUCITOTHI, OCHOBaHUSI U COJIA C TOYKHU 3PEHHUSI: ) TEOPHH DIICKTPO-TUTHUECKON
nuccoraruy, 0) Teopun bpencrema-Jloypwu, B) Teopun JIstonca, ) Teopuu Jlykca-diyna, 1) TCOPHH COTBBO-

CUCTEM, €) TCOPUHU Y CAHOBHYAY

Coenacro meopuu 3Jlel<mp0ﬂumuqecxoﬁ ()uccouuauuuf Kucjas cojlb — 9mo djiekmpoaum, npu duccouuauuu

KOMOpOo2o 8 pacmaope oopazyiomcs

1. TOJIbKO KaTHOHBI METaJIIa

2. TOIIbKO aHUOHBI KUCIIOTHOT'O OCTaTKa

3. TOJIBKO KaTUOHBI BOJAOPOJA

4. KaTHOHBI BOOOpOaa 1 ME€Talljia, aHMOHBI KHUCJIIOTHOI'O OCTaTKa

Coenacno nonoscenusm meopuu NeKmpOIUMULEcKol OUCCoyuayuu K kamooy 6yoym nepemeujamvcs

1. TOIBKO KaTHOHBI

2. TOJIbKO aHUOHBI

3. HeliTpanbHbIE aTOMBI M TPYIIITEI ATOMOB

4. KaTHOHBI ¥ AHUOHBI

Teopus saekmporumuyeckol OUCCoOyUayuy cqhoOpmyauposana
1. C. Appenuycom

2. A.M. bytepoBeim
3. M.B. JIoMOHOCOBBIM

4. I.1. MenpaeneeBbIM

3aIlaHI/IH AJist CAMONIOATOTOBKHU K NMPAKTUYICCKHUM 3aHATHAM

Howmep Tema 3ananue
1 OBP. 1. Hocmpoenue ouacpamm @Ppocma.
JlnarpamMmel 2. HUcnonvsosanue ouazpamm Ppocma 0151 OYeHKU aKMuGHOCMU OKUCIumenei u
®pocra goccmarnogumenet, yCmoudu80Cmu pa3iudnblx )opm d1emenma u CKIOHHOCU UX K
OUCNPONOPYUOHUPOBAHUIO.
2 OBP. 1. Ilocmpoenue ouacpamm Jlamumepa.
JuarpamMMel 2. HUcnomvsosanue Ouacpamm  Jlamumepa 011 pacuema  CMAHOAPMHBIX
Jlatnmepa NOMEHYUAN08, OYEHKU AKMUBHOCMU  OKUcCiumenel U  80cCmanogumenetl,
YCMOUYUBOCMU — PA3TUYHBIX — (POpM — 2NeMeHma U CKIOHHOCMU — UX K
OUCNPONOPYUOHUPOBAHUIO.
3 OBP. 1. Ilocmpoenue ouacpamm Ilyp6s.
JuarpamMMel 2. Hcnonvsosanue ouacpamm [1yp6s 0ns oyenku yCmonuyueoCcmu pasiuyHulx ¢opm
[Typ6a 27leMeHma 8 B0OHBIX PACMBOPAX.

8.2. OneHouHBIE CpeacTBA AJIsI IPOBeeHUS Py0e:KHOM aTTecTaluu

HpI/IMeprIe TECTOBBIC 3alaHUA

Vkazatb BCHICCTBO, KOTOPOC ABJIACTCA CUIIbHBIM OKHUCIUTEIICM

a)
0)
B)
r)

HCI
H.O
Na,SO,
HNO;

VkazaTb BCHICCTBO, KOTOPOC SABIACTCS TUITMIHBIM BOCCTAHOBUTCIICM
a) HzS




6) H,0
B) Na2804
r) HNO,

OTMGTI/ITI) OKHCJIMTCIIBHO-BOCCTAHOBUTCIIbHYIO PCAKIIUIO
a) Al +NaOH —
6) AlL,O;+ NaOH —
B) AICl; + NaOH —
r) Al(OH); + HCI -

K xakoMy THITy OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIX Peakifii oTHOcUTCs cienytoras peakuus Cl, + H,O0 — HCI +
HCIO?

a) BHYTPUMOJCKYJSpHAs

0) MeXMOIEKyIsIpHas

B) oOmeHa

r) JUCHPONOPIHOHHUPOBAHUS

Cymma kord¢urnenToB B ypaHennu peaknuu KI + KMnO,4 + H,SO4 — I, + K,SO4 + MnSO, + H,0 paBna
a) 37
0) 41
B) 25
r) 43

Cymma ko3¢ duiiueHToB B ypaBHenuu peakiuu K,SO; + KMnO, + KOH — K,SO, + K;MnO, + H,0 paena
a) 7
0) 9
B) 8
r) 11

Cremnenp okucieHus azota B none NO, pasHa
a) -3
0) -1
B) +4
r) +5
n) +3

Kaxk okucnurenem, Tak u BocctanosureiaeM B OBP moxeT OBITh
a) KjyS,0g
6) HBr
B) NaNO,
r) H,O

CornacHO TE€OpHH AIIEKTPOIUTUYECKON AUCCOIMAINN— KUCIIAs COJb — 3TO 3JIEKTPOJIUT, MPH TUCCOLUAIIH
KOTOPOTO B PacTBOPE 00pa3zyroTcs

a) TOJBKO KAaTHOHBI METAJLIA

0) TONHKO aHMOHBI KUCIOTHOTO OCTAaTKa

B) TOJIKO KaTHOHBI BOAOPOAA

I) KaTHOHBI BOAOPOAa U METAJIIa, aHHOHBI KUCIIOTHOTO OCTaTKa



CorracHO TIOJIOKEHHUSIM TEOPHH DJICKTPOIUTHICCKON TUCCOIMAITIH K KaTOAy OYAyT NMepeMeIIaThbCs

a)
6)
B)
r)

TOJIBKO KaTHOHBI

TOJIBKO aHHOHBI

HeﬁTpaHLHLIC aTOMBI 1 I'PpYIIIIBI aTOMOB
1 KaTUOHBI, 1 aHUOHBI

Teopust 37MeKTPONUTHIECKON TUCCONUANNH C(POpPMyITHpOBaHa

a)
0)
B)
r)

C. Appenunycom
A.M. bytnepoBsim
M.B. JIoMOHOCOBBIM
.. MeHneneeBbiM

Kaxoit u3 mporieccoB mpeaecTByeT pa3phiBy CBSI3U MPU JUCCOLHAIINN?

a)
0)
B)
r)

S A

ruJpaTanus
COJIbBaTAIUs
HOHHU3AIUS
HOJISIpU3aLUS

8.3. OueHouHbIe cpeacTBa AJsl IPOBEACHNSI KOHTPOJISI CAMOCTOSTEJIbHON Pad0ThI CTYA€HTOB

Bonpochl 17181 caMOKOHTPOJISA NIPH COCTABJIEHUH OIIOPHOI'0 KOHCIIEKTA
1o TeMe «OKHCINTENbHO-BOCCTAHOBUTEILHBIE CUCTEMBI»

OKHUCITUTETHHO-BOCCTAHOBUTEIHBIE CUCTEMBI.
OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIM IMOTCHUHAJT KaK KOJIMUCCTBCHHAA XapaKTCPUCTHUKA PEIOKC-CUCTCMBI.
YpaBHeHue HepHcra.
Penokc-noreHnnansl 1 OLUEHKA HAMIPaBJICHUS U MOTHOTHI MpoTekanust OB peakuuid.
3aBUCHMOCTh MEXIY BEJIMYMHAMU PEOKC-TTOTCHIIMAIOB CUCTEM U M3MEHEHHUEM 3Hepruu [ nooca.
@DopMBbI IPeACTaBICHUS CTAHAAPTHBIX 3JIEKTPOIHBIX TOTCHIUAIIOB.

IIpumepHas TeMaTuKa pedepaToB, MyJbTUMEAUHHBIX NPE3eHTALMN
Knactepsr.
n-Komrekcel.
Komrutekcsl ¢ MakpOLMKINYECKUMU JINTaHIaMU.
KnactepHble coefuHeHNs B MEIULIMHE.
Hanomarepuaist
Knactepusie coequnenus Mn, Tc u Re. l"ayorenunapl TexHenust u penns. KapOoHUIIbI MapraHiia, TEXHEIUs
U penus. [I[puHIUIBI MOMy4eHus, TPUPOAa XUMHUECKON CBA3H, TPUMEHEHHE.
OCHOBHBIE NTOJIOKEHNST KOOPANHALMOHHON Teopun BepHepa.
KoopanHanimoHHbIE COEINHEHYS B MEUIIMHE, TEXHUKE

2. OueHOYHBII JIMCT 3aLUUTHI J0K1a10B (pedepaToB)

HaumeHoBaHHe MOKA3aTENs BrIsiBJIEHHBIE HEIOCTATKH H KOJHYECTBO
3aMedaHus 0aJJ10B
1. KAYECTBO JOKJIAJIA (PEDQEPATA)
1.CooTBeTcTBHE cofep aHMsI paOOThI 3aITaHUIO 0,5
2.I'paMOTHOCTh H3JI0KEHUS u KauecTBO 0,5

odopmIteHHST PadOTHI

3. CaMOCTOSATENBHOCTD BHINOIHEHUSI PaOOTBHI, 0,5
riyOuHa mpopabOTKN MaTepHaa, NCII0JIb30BaHHE
PEKOMEHZIOBAaHHOMN M CIIPaBOYHOM JIMTEpaTyphl

4. OG0CHOBAHHOCTH M OKA3aTEIHLHOCTEH BHEIBOIOB 0,5




OO0mas oreHKa 3a BBITIOJIHEHUE ToKIana (pedepara) 2
II. KAYECTBO JJOKJIAJIA (PEDEPATA)

1.CooTBeTCTBHE COACPKAHMS TOKITA 1A 0,5
COJIepIKaHUI0 paboThI

2. BeiienieHue OCHOBHOW MBICIIH PaOOTHI 0,5
3. KauecTBO M310XKEHUsI MaTepraa 0,5
OO01as OI[eHKa 3a JOKJIa 1,5
III. OTBETHI HA AOITOJIHUTEJILHBIE BOITPOCHI 110 COAEPXXAHUIO PABOTBI
Bomnpoc 1 0,5
Bomnpoc 2 0,5
Bompoc 3 0,5
OOm1ast oIleHKa 32 OTBETHI Ha BOIIPOCHI 1,5
HUTOI'OBAS OLIEHKA 3A 3ALIUTY 5

KpuTepun oneHnBaHus CTyJ€HTA 32 MOATOTOBKY NMpe3eHTAlNN

Kpurepun/ 4 3 2 1
0aJIBI (o0pa3uoBekIii 0TBET) (3aKOHYEHHBI, (u3103KeHHBI, (MHUHUMAIbHBIHA
MOJIHbII 0TBET) PACKPBITHIii 0TBET) OTBET)
Conepxanne | Yetko copmymupoBaa | CopMmyrupoBaHa 1elb CdopmynupoBana ienms | He copmynuporana
NPE3CHTAUMHA | 1ie/Ip U paCKpBITA TEMA M TeMa HCCJICIOBAHMS. TEMa HCCJICI0OBAHMS. 1eab M TeMa
nccrenoBanus. B YacTHYHO U3JTI0XKCHA CopeprkaHue MOTHOCTHIO HCCIICTOBaHHUS.
KpaTKo# opme gaHa nHpOpPMALUS IO TEME HE PacKphITO. [Ipobnema He
moJTHast ”HGOpPMANKA 0 | MCCICIOBAHUS U JaH Wudopmanus mo teme pereHa.
TEeMe HCCIICJOBAaHUS U OTBET Ha TPOOIEMHBIN HCCIICIOBaHMS HETOYHA.
JlaH OTBET Ha BoIpoc. J{aHbl CCHUIKU [IpoGnema 10 KOHIIA HE
npoOJIEeMHBIH BOIIPOC. Ha UCIIOJIb3yeMBbIe pemeHa. He naHbl cChIIKH
JlaHbI CCBUIKH Ha pecypCHL. Ha UCIOJIb3yeMbIe
HCTIONb3YEMBIE PECYPCHI. pecypceBl.
Huzaiin CobronaeTcs eAMHBINA CobronaeTcst e AMHBIN He cobmonaercs enqunblii | He cobmonaercst
NPEe3CHTANNH | cTHIIB O(OPMIICHUSL. CTUIb 0(OPMIICHHUSL. cTHiIb ohopmIIeHUSI. cTHiIb ohopmIIeHHSI.
[IpesenTanus kpacounas | Crmaiasl MpOCTHI B Crnaiiipl IpoCTHI B Crnaiiibl IpOoCTHI B
1 MHTEpECcHasl. MTOHUMaHWH. nmoHnMaHuA. DPPEeKTHl 1 | MOHHMaHHH.
HUcnone3ytores adpdexrer | Mcmonmp3yrores (OH HE UCTIONB3YeTCS.
aHuMAaIuu, QoH, HEKOTOpBIC d3PPEKTHI U
¢dororpaduu. B ¢doH.
MIpe3CHTAINN
MIPUCYTCTBYIOT
aBTOPCKHE HaXOJKH.
Ipencrasne | ABTOp XOpOIIO BIaJEeT ABTOp BIIaICET ABTOp HE TOKa3al IIpencraBnsemas
HHE MaTepHaaoM I10 TEME MaTepHaIoOM 110 TEME KOMITETEHTHOCTH B nHpopmanms
TPE3CHTALMH | yiccre OBAHUSL. UCCIIE0BAHUS, HO HE NpPEICTaBIEHUH JIOTUYECKH HE
Vcnonp3yeT HayuyHYIO CMOT 3aMHTEepPECOBaTh IIPE3CHTAIHH. cBsa3aHa. He
TEPMUHOJIOTHIO. ayJIUTOPHIO. Hcnionp30BaHHBIE (GAKTHI HCTIONB30BaHBI
OOnanmaeT HaBBIKAMU Hepmocrarouno HE BBI3BIBAIOT JIOBEPHSI. npogeccruoHaNbHEIC
OpaTOPCKOTO MUCKYCCTBA. | IIUTUpYyeTcs JuTepaTypa. | HemocraTtouno TEPMHUHBL.
[omHO M TOYHO MUTHPYETCS JTUTEPATypa.
TUTHPYETCS
HCTIOB30BaHHAs
JUTEepaTypa

8.4. OueHoYHBIE CPEICTBA MPOMEKYTOYHOM ATTECTAIIMH 10 UTOTAM OCBOEHHUSI TUCIIUILTHHBI

Bomnpocsl k 3auery:
dusnyeckre CBOMCTBa OJaropoAHBIX ra3oB. XapaKTep MEKMOJEKYIIPHOrO B3auMojieiicTBus. M3menenue
TeMIepaTyp KHIEHus W IulaBineHus B psany He-Rn. Xumudeckne coenuHeHHMs KpHUIITOHAa M KCEHOHa,
IIPUHOUIIBI WX TIOJIYUYCHUS.

lunponns  ¢ropumos. Kucnmoponconmepkamue coeanHEHUS KCEHOHA.

KnaTtpaTtHbie coeuHeHUs 0JIarOPOAHBIX I'a30B.



OKHCIUTETbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. M300pakeHne OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX CHCTEM
METOAOM  Iojypeakuuii. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIN  IOTEHIMAN KaK  KOJMYECTBEHHas
XapaKTEepHCTHKA PENOKC-CUCTEMBI. YpaBHeHHe HepHcTa. PeoKkc-mOTeHIMAaNbl U OLEHKA HAlpaBJICHUS U
MOJIHOTHI poTekanus OB peakuuil.

[lonoxeHue p-371eMEHTOB B Nepuoandeckoil cucreme. CtpoeHue atoMoB. M3MeHeHne aTOMHBIX pagnycoB
Y NOHH3ALMOHHBIX MIOTEHIMAJIOB 110 IEPUOAM U IpymIaM. BaJeHTHOCTb U CTENIEHN OKHUCIICHHS aTOMOB p-
371eMeHTOB. VI3MeHeHne yCTOWYMBOCTH COEAMHEHUH B BBICIIEH CTENIEHN OKUCIIEHHS 110 rpynnam. XapakTep
XUMHAYECKUX CBsi3ell B coenuHeHMsX. CKIOHHOCTh K 0OOpa3OBaHMIO KAaTHOHHBIX M AHMOHHBIX (opm,
KOMITJIEKCOOOPa30BaHUIO.

Oxcunpl u rugpokcunasl nuHka (1) m xammus (I1). Oxcumsr pryta (I, 1l). Ilpunnuner nmomydeHus.
CrpyktypHble ocoOeHHOCTH. KucnoTHO-0cHOBHBIE cBOMcTBa. OTHOLIEHNE K BOAE, KUCIOTAM M IIEI0YaM.
TIpumeHeHne OKCUIOB.

3aBUCHUMOCTh MEXAY BEIUYMHAMH PEAOKC-TIOTEHIMAJIOB CUCTEM M M3MEeHeHHeM sHeprun [ nb6ca. ®opmel
MIPEJICTaBJIEHUS CTAHJAPTHBIX 3JEKTPOAHBIX MOTeHIManoB. JluarpamMmel Jlatumepa.

Bopopon. ®usznueckue M XUMHUYECKHE CBOWCTBa BOAOpoAa. Boaoponx Kak BOCCTaHOBUTENIb B
MOJIEKYJIApHOX (opMe W B aToOMapHOM COCTOSHWW. B3ammopeiicTBue Bojgopola € MeTallaMH |
HeMeTaJulaMd. ['MApuipl: HOHHBIE, KOBAJECHTHBIC. IOJMMEpPHBIE M HecTexuomerpuueckue. Dopmbl
HaxoKAeHus Bogopoza B mpupozae. Crnocodsl mosryuenus cBooogHoro sogopoaa. [lpumenenue.
®usnyeckre CBOWCTBAa LMHKA, KaAMHUA M PTYTH (TeMmIieparypa IUIaBICHHS, TBEPAOCTb, IUIOTHOCTh U
MeXaHHUYEeCKasi MPOYHOCTh). XHUMHYECKash aKTUBHOCTb NPU OOBIYHOW M TMOBBIIIEHHON TemIeparypax.
OTHomeHWe K MeTajylaM, HeMeTaluaM, BOJE, KHCIoTaM HW  ImenodaM. AManbramel.  Mepsl
NPEIOCTOPOKHOCTH IIPU PabOTE € PTYTHIO.

Huarpammer ®pocra. Juarpammer E-pH. [Inarpammer [Typ0s.

®usnvecKkre CBOMCTBAa MPOCTHIX BEIIECTB IaJIOTEHOB. V3MeHeHHe TemmepaTyp IUIaBIE€HUS U KUIIEHUS B
psiny ¢rop—acrar. XuMHYECKHE CBOWMCTBA NPOCTHIX BELICCTB I'aJOT€HOB. V3MeHEeHHEe PHEPruM CBS3H B
MOJIEKYJIaX TraJIOTeHOB 110 TPYIIIE U PEaKLMOHHAs CIOCOOHOCTH I'aJIOr€HOB.

OTHolIeHNe TaJIoTeHOB K BOJIE, IIeJI04YaM, MeTajlllaM U HeMeTasllaM.

Comu wmemu (Il). Kpucramnoruaparel. KomriuiekcHble — coeiuHeHusi. [ajoreHo-, I[HMaHO- U
ammuHOKOMIUIEeKChl. Comu 30mota (111) B kKaTHOHHOM 1 aHMOHHOM (opMax.

KucnoTel, 0CHOBaHMS U COJIU C TOYKH 3pEHUS:

a) TEOPUH DIEKTPOIUTHIECKOIN TUCCOLIHAINH,

6) reopuu bpencrena-Jloypmu.

l"amoreHoBOAOPOIBI. Y CTOMYMBOCTE MOJIEKYJI. XapakTep XUMHUECKOU CBsi3H. Accommanus moiekyn HF.
®DTOPOBOAOPO KaK CHIIbHBIM HOHU3MPYIOIIUH pacTBopuTesb. dusuueckue crovictBa HHal: u3menenue
TeMrieparyp IuiaBlneHus u kuneHus B psagy HF-HHal. Xumuueckue cBoiicTBa TamoreHOBOJOPOIOB:
peaKIMoHHAsT CIOCOOHOCTh, KUCIOTHBIE CBOicTBa. BoccraHoBuTenbHass akTWBHOCTH B psaxy: HF-HI.
OO01re MPUHITUIIBI TOTYYSHHUS TaIOTe€HOBOIOPOIOB

Comn  memm, cepebpa u  3omota  (I). OKHCINTETBHO-BOCCTAHOBUTENBHBIE  CBOWCTBA.
JucnponopunoHupoBaHye coyieil Meau U 30510Ta. ['anoreHokoMiuiekcbl. @oTorpaduyeckue npoueccsl Ha
OCHOBE TaJIOTeHUIOB cepedpa. AMMUHO- U ITUAHOKOMIUIEKCHI.

KucnoTsl, ocHOBaHUS U CONM € TOUKM 3peHus: a) Teopun JIptonca, 6) Teopuu Jlykca-dnyna,

Conu KUCIOPOACOAEPKALINX KHUCIOT rajoreHoB. CTpyKTypa M CpaBHUTENbHAs YCTOMYHMBOCTH COJEH U
KHCIOT. [IppuMeHeHne TuIoXI0pUTOB, XJIOPUTOB, XJIOPATOB U MIEPXJIOPATOB.

I'mnpokcuaer menu (1) u 3omora (I1). CrmocoGwr momydenuns m ocobeHHoctn crpoenus. KucmotHo-
OCHOBHBIE CBOIcTBa. OTHOIIEHNE K BOJIE, KUCIOTaM U 1mienodaM. OKCo- M THAPOKCOKYIIPATHI U aypaThl.
KucnoTsl, OCHOBaHHUS U COJIM C TOUKH 3PEHUS:  a) TEOPUH COJIBBO-CHCTEM, 0) Teopuu YcaHoBHua.
AnnotponHbsie MOTU(PHUKALMN KHCIOPOAa U Cepbl. XUMHUecKas CBs3b B Mosiekyie O, ¢ Mmo3uuid Teopuit
BC um MO. Crpoenne wmonekyasl Oz M3MeHeHne HeMmeTaiu4eckux CBOMCTB B psiaxy O,—Po.



OKHCIANTETHFHO-BOCCTAHOBUTEIBHBIE CBOWMCTBAa p-3J€MEHTOB VI Tpymibl, OTHONIEHHE K MeETaljaaM |
HEMeTaJlIaM, BOJIE, KUCIIOTaM U IIEI0TaM.

Odusnyeckre CBOWCTBAa Menu, cepedpa W 3050Ta (TeMIepaTypa IUIaBICHHUS, TBEPIOCTh, IUIOTHOCTh H
MEXaHHUYEeCKass MPOYHOCTh). XHUMHUYECKas AKTUBHOCTb NpU OOBIYHOW M TOBBILICHHOWTEMIIEpATypax.
OTHollleHne K MeTajuiaM, HeMeTajUlaM, BOZe, KHMCIOTaM W IenodaM. PacTBopeHue 30J10Ta B IApCKOM
Bojike. Koppo3noHHas yCTOWYMBOCTB.

MsrKue u )KeCTKHe KICIOTHl 1 OCHOBAHWSL.

T'unpuner p-anmemenToB VI rpynmel. Ctpoenue monekyi. MizMeHeHNe TeMIiepaTyp KUNIeHUS U TUIaBJICHHS B
psany H,O-H,Te. Tepmudeckast yCTOWIHBOCTE, KHCIOTHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA. TOKCHIHOCTH
XalbKOTEHUI0B Bogopoaa. O0mye MeTo bl OTy4eHHS.

Kommnekcusie coenuuenns Fe(0, I, 1), Co(0, I, 1) u Ni(0, Il): aka-, aMmMuHO-, THAPOKCO-, IHAHO-,
OKCaJIaTOKOMIDIEKCHI, KapOoHWIbl. DepporieH. MHorosepHble KOMIDIEKCH. [IpwHIWIBI TOMydeHus u
CTPOEHHE YKa3aHHBIX KOMIIJIEKCOB.

OCHOBHBIE TOJIOKEHUSI KOOPAMHALMOHHOM Teopuu Bephepa. [loHsATHA 1IEHTpalbHOro aToMa, JUTaHAA,
BHYTpPEHHEW 1 BHeIIHEeH cdepbl. I3omMeprss KOMIUIEKCHBIX COSAMHEHUH.

Ilepokcua Bopoponma. CrpoeHue MONEKyJbl. TepMHuYecKas YCTOHYMBOCTD UM OKUCIUTENIBHO-
BOCCTaHOBUTEJbHBIE CBOWCTBA. [IpoMBINIUIeHHEIE U TAOOpaTOpHBIE METOIBI NoTydeHus. [Ipumenenue.
Oxcunbl u rugpokcunst skeneza (I, 1), xobansra (I, 1) u wukens (I1). Oxcun Fe;O,. Ipuniume
nonyueHusi. CTpyKTypHblE OCOOCHHOCTH. VI3MEHEeHHWEe KHCIIOTHO-OCHOBHBIX M OKHCIHTEIBHO-
BOCCTAaHOBUTENHHBIX CBOWCTB OKCHIOB W THAPOKCHIOB B 3aBUCHMOCTH OT CTENEHH OKUCICHHUA U
MOPSAZKOBOrO0 HOMepa 3eMeHTa. OTHOIIeHHE K HarpeBaHUIo, BOJE, KUCIOTaM U IienoyaM. [lomydenue u
csoiictBa hepputos (I11) u kobamsTato(lll).

3aBHUCUMOCTb YCTOMUMBOCTH KOMILIEKCHOTO COEIMHEHHs OT MPUPOIBI LIEHTPATIBHOTO aToMa (3JIeKTPOHHOE
CTpoeHUe, panuyc, 3apsan). Psanx Mpeunra-Yunbsamca. CtaOuau3saius HEyCTONUMBON CTETICHH OKHCIICHUS
[EHTPATBHOTO aTOMa KOMIUIEKCOOOpa30BaHHUEM.

CepHnasi, ceneHOBasi U TEILTypoBast KUCIOTHL. CTpoeHue MOJIEKYNT U aHHOHOB KHACIOT. MEeTOIbI TIOTy4YeHUS.
N3MeHeHue KUCIOTHBIX M OKUCIIUTEIBHO-BOCCTAHOBUTENIbHBIX CBOWCTB B psany H,SO,—H,SeO,—HsTeOs.
[MomyyeHue wu cBoiicTBa KHCIBIX W CPEOHHMX coyied jgaHHbBIX KHcHOT. OcoOble  cBOWCTBa
KOHIICHTPUPOBAHHBIX KUCIOT. [lonrcepHpIe KUCIIOTHI B UX COJIH.

Ousnueckre CBOMCTBA >Kelle3a, KoOanbTa W HUKeNs (TeMmIeparypa IUIaBICHUS, TBEPAOCTb, TUIOTHOCTS,
MeXaHH4YecKasi MPOYHOCTh, eppoOMarHeTu3M). XUMHUYecKass aKTHBHOCTh MpPU OOBIYHON M TMOBBINICHHOM
temrneparypax. OTHOIIEHHE K MeTaiaM, HeMeTaJulaM, BOJe, KHciIoTaM u mienodam. Kopposus xenesa.
[MupodopHoe cocTosiHME Kene3a, KoOabTa U HUKEJSL.

3aBHCHMOCTh YCTOHYMBOCTH KOMIUIEKCHOTO COEAMHEHUS OT MPUPOABI JIMTAHJO0B (3JIEKTPOHHOE CTPOECHHE,
paamyc, 3apsn). Psm akTuBHOCTHM NHTaHAOB. Msrkwe W KeCTKWe IUraHipl. JIeHTaHTHOCTh JUTaHIOB.
Hedenoakyctrueckuii apPexr.

TepMmoanHaMuveckass XapakTepUCTHKA pEaklMu CHHTe3a aMMuaka. JKuakuii aMMuak Kak pacTBOPUTENb.
PactBopenne ammuaka B Bojge. Conmu aMMOHHS, OCOOCHHOCTH WX TEPMHUYECKOH JIMCCOLMAIINH.
AMMUHOKOMITJIEKCHI. Peakinu 3amerieHus BO0pojia B aMMHUaKe.

Haxoxnenue d-anmementoB VI rpynmbel B 3eMHON Kope. BaxHeiimne mnpupoIHbIe COCTHUHEHHUS.
[TpUHIMITEI TPOMBIIIUIEHHOTO NOJTy4eHUs MeTauioB. [IpuMeHeHre MeTauioB B CBOOOITHOM COCTOSIHUHU U B
Bujie criaBoB. Juarpamma maBkoctu cuctemsl Fe—Fe;C. Uyryn, crans.

Knacrepsl. n-Kommnekcrl. Kommiekerl ¢ MakpOIUKINYECKUMH JIUTaHIAMH.

I'mnpasun, rugpokcuaaMMH U a3ua0BoAopod. CTpOoeHHE MOJIEKYN, METOJbl MOJydeHHUs U NMPUMEHEHHE.
KucnorHo-ocHOBHBIE M OKHCIIUTEIIBHO-BOCCTAHOBUTENBHBIE  cBoMcTBAa.  Comm  TuApa3oHHA,
THUAPOKCHIIAMMOHHS U a30TUCTOBOAOPOIHOMN KUCIOTHI. MIX mpuMeHeHue.

Knacrepusie coenunennst Mn, Tc u Re. Ianorenunst TexHenus 1 peHusi. KapOoHHIIBI MapraHiia, TeXHEus
U perus. [IpuHIMTBI TONyYeHHs, TPUPOJIa XUMUYECKOH CBS3U, IPUMEHEHHE.



IIpupoma XMMHYIECKOH CBSI3W B KOMIUIEKCHBIX COCTWHEHHUSAX C TO3UIMHN TeopuH BajeHTHBIX cBsizei (BC).
BbICOKO- 1 HU3KO-CIIMHOBBIE KOMIUIEKCHL. BHYTpHU- 1 BHELIHE-OpOUTAIbHBIE KOMIUICKCHI.

Oxcugsr  azora (LILIILIV,V). Crpoenne wmonexyn. Ilpuaniunser nomydenus. TepmomgmHammudeckas
XapakTepuCcTUKa peakuuu cuHTe3a okcuaa azorta (II) w3 mpocthix BemiecTB. KuCIIOTHO-OCHOBHBIE WU
OKHCIITENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA OKCHJIIOB a30Ta. TOKCHYHOCTh. BiusHME Ha OKpPYKaIOIIYIO
cpeny.

Comn mapranna B aHuoHHOH ¢opme. Comm mapranua (IV, VI): mpuHOUmbl modydeHus, THAPOIU3,
OKHCIIMTENbHO-BOCCTAHOBHUTENbHBIE cBoWicTBa. Comm Mapranna, texaeuus u perus (VII). [punnumnst
NOJIY4YEHUs] M NPUMEHEHHE IE€PMAHIaHATOB, NEPTEXHATOB M IeppeHaToB. OKHUCIUTEIbHbIE CBOWCTBA
NepMaHraHaT-uoOHa B BOAHBIX PACTBOPAX Pa3InYHON KUCIOTHOCTH.

OmucaHue OKTadAPHYECKHX, TETPAdIPUUECKUX M KBAIPATHBIX KOMIUIEKCOB O-3JIEMEHTOB C MOMOIIBIO
teopun kpuctaumdeckoro mois (TKII). DHeprus pacmieruieHwst opOWTanel W 2HEPrUs CHapUBaHHS
3EKTPOHOB. MarHWTHBIC U CIIEKTPAIbHBIE CBOMCTBAa KOMIUIEKCHBIX COeTUHEHU. Teopus mois IMranaos.
AzoTHcTass W a30THasg KUCHOTHL. CTpoeHHe MOJIEKYJd KHUCIOT W aHHOHOB KHUCIOT. KucnotHeie u
OKHCIIMTENbHBIE CBONCTBA KUCIIOT U UX coJiel. TOKCMYHOCTh HUTPUTOB U HUTPATOB.

Conu d-snemenroB VI rpymnmel B annonnoit gopme. Comu xpoma (I11), xpoma, monubaena u Boabdhpama
(VI). BiusHHe KHCIOTHOCTH pacTBOpa Ha paBHOBECHE XpoMaT — Juxpomar. [loJuxpomaTsl.
OxucnuTenbHbIe CBOWCTBA XpoMaToB. [[puHIKT AeHCTBUS XpPOMOBOW CMECH.

[Ipumenenne Teopun MOJNEKYJSpHBIX opOutaneir (MO) s onmucaHus TPUPOIBI CBSI3W B KOMITIEKCHBIX
COCIMHEHMSIX.

B3aumopneiicTBUE a30THOM KHCIOTBI € MeTaylaMu M Hemertayiamu. Ilapckas Boxka. Ilomydenune u
NPUMEHEHUE a30THOU KUCIOTHI. A30THBIE YA0OpeHus. TepMuieckast TUCCOIMAalUsl HUTPATOB.

Oxcunsr 1 tugpokcuasl xpoma (I, 11, VI), momubnena u Bomsdpama (V). IlpuHIHNIBI mOTy4eHUS.
CrpyKTypHBIE 0COOEHHOCTH. lI3MEHEHHE KHCIOTHO-OCHOBHBIX W OKHCIHMTEIBHO-BOCCTAHOBHTEIBHBIX
CBOWCTB OKCHJIOB M THIPOKCHJIOB B 3aBUCHMOCTH OT CTENECHHM OKHCICHUS U TIOPSIKOBOIO HOMEpa
anemMenTa. OTHOIIEHHE K HATPEBAHUIO, BOJIE, KUCIOTaM H IIEJI0YaM.

Oddekr Ana-Temnepa.

Kucnopomoconepskaiue kuciaotsl dochopa, ux crpoenue. DochopHoBaTrcTas KucioTa U runodochaTsl.
®dochopucras kuciaora u hochurel. Mera- u oproochopHas KUCIOTH U uX coyn. [lomupochopHbie
KucnoTel U nonudpochatsl. OCHOBHOCTb, KHUCIOTHBIE M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
¢dochopoconepkanmx KuciaoT. I[lomydenHue u mnpumeHeHue optodocopHoil Kuciorel. DocdopHbie
yaoOopeHus.

Haxoxxnenne xpoma, MonuOaeHa U Bojib(pama B 3eMHOM Kope. BaxHelmne npupoIHbIE COEAUHEHHMS.
[TpyuHIMITEI TPOMBIIUIEHHOTO MOJTy4eHUs MeTaioB. [IpuMeHeHrne MeTauioB B CBOOOIHOM COCTOSIHUHU U B
BHUJIE CILIABOB.

Y CTONUMBOCTE KOMIUIEKCHBIX COEIMHEHUH B BOJHOM pacTBope. KoHcTaHTa yCTOWYMBOCTH M KOHCTaHTa
HecToMKocTH. TepMoanHamMuyeckast U KHHETHYECKas yCTOWYMBOCTD KOMIUIEKCOB. JIaOUIbHbIE U HHEPTHBIE
KOMIIJIEKCHI.

Oxcun yrnepoaa (II). Xumuueckas cBsi3zp B Mosekyie ¢ nosuuuii reopuit BC u MO. IIpombliieHHbIe 1
na0opaTtopHble METOIBbl MOJydyeHHs. BoccraHoBuTenbHBIE cBoOiicTBa. Peakuuu NpHCOEIMHEHHS.
Kap6onmbsr metamios. @ocren. TokcuurocTs okcuza yriepona (I1) u ero coenquaeHuit.

Oxkcuapl 1 tuapokcuasl Banaaws (11, 11, 1V, V), ano6us u tantana (V). 3MeHeHHe KUCIOTHO-OCHOBHBIX U
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX CBOHCTB OKCHIOB M THIPOKCHAOB B 3aBHCUMOCTH OT CTEIEHH
OKHCJICHHUS ¥ TTOPSIIKOBOI'O HOMEpA SJIEMEHTA.

[onsTne «xnacrep» B xumud. [lpaBmio CuIpkBHKa. 3aBUCUMOCTh YCTOHYMBOCTH KJIACTEPOB OT YHCIA
KJIACTEPHBIX CKEJIETHBIX 3JIEKTPOHOB. [IpMMepsl MOMMMETAIUIMYECKHUX, TaJOTeHUIHBIX, CYJIb(UIHBIX
KJIaCTEPOB.

Oxkcuna yraepoga (IV). Crpoenne momekynsl. OTHomeHne K Boae u Imenodam. [lomydenuwe. Bimsame
YIJIEKHUCIIOT0 ra3a Ha OKPYXKAIoIIyIo cpeay. [[puMeHeHne OKCHI0B yIiiepoia.



@dusnyeckre CBOWCTBAa BaHAIW, HUOOWS M TaHTayia (TEMIepaTypa IUIABJICHHS, TBEPIOCTh, IIIOTHOCTD H
MEXaHH4eCcKasl IPOYHOCTh). XMMHYECKas AaKTUBHOCTb IPH OOBIYHOM M IIOBBIIEHHOW TeMIieparype.
OTHoleHNEe K MeTaiaM, HeMeTaulaM, BoJie, KUCI0TaM U 1ienodaM. Koppo3noHHas yCTOHYHUBOCTb.
N3zononucoeannenns. OcoOEHHOCTH cocTaBa M CTPOCHHUs. TeTpasApruuecKre U OKTadAPHUECKHIE FIEMEHTHI
CTPOEHUS U30TIOUCOCAMHEHHH. 30nonrcoesuHeHus XpoMa, MOJIMOIeHa 1 BosIb(pama.

VYronpHas kuciaora u ee coiau. CTpoeHHe MOJEKynbl M KapOoHaT-moHa. CBOICTBA yrojbHOM KHCIIOTHI.
Kap6onatsl, Tuapo- u ruapokcokapboHatsl. OcoOEHHOCTH MX MOMyYeHHS] M TePMHUYECKasi yCTOMIUBOCTb.
IIpumeneHue coneil yroJbHON KUCIOTHI.

Tanorenuaer Ti, Zr, Hf (IV) u Ti (Il, 11l). Mertoapl nonydeHusi, 0COOEHHOCTH CTPOCHHS U CBOWCTB.
[Ipumenenne ranoreHn0B. OKCOTanoreHuabl. I al0reHOKOMITIIEKCHI.

I'erepononucoenunenus. ['erepoaromsl. Terpasnpuueckue rerepononuMeramnatel 1 : 12. CtpykTypa
Kerruna. CTpykTypsl, mpon3BogHble OT cTpyKTyphl Kerruna. Ctpykrypsl Joycona (2 : 18) u Angepcona
(1:6).

OCOOCHHOCTH CTPOCHUS JUOKCHAA KpeMHHA. AMOpdHas U KpUcTainueckas (OpMbI, KBapll U KBapleBOE
crekiio. Meroasl momydyenusi. CpoiictBa SiO,. OTHomeHHe K BOAE, KUCIOTaM M Ienodam. MeToabl
IepeBoJa B pacTBOPUMOE cocTosiHue. MeTa-, OpTo- U HOJIMKPEMHHUEBBIE KUCIOTHI M UX cosid. OCOOCHHOCTH
CTPOEHUSI KPEMHHUEBBIX KUCIOT U CHJIUKATOB.

CoeMHEeHUST ILENOYHBIX METAUIOB C KUCIopoaoM. OCOOSHHOCTH XHMHUYECKOW CBSI3U B OKCHIAX,
nepoKkcuaax, HaaAnepokcuaax U o3oHuAax. CpaBHUTENbHAS YCTOMYUBOCTh. OTHOIIEHHE K BOJE U OKCHUAY
yraepoaa (1V). OxucnuTensHO-BOCCTaHOBUTENBHBIE CBOKCTBA. [lomydeHne u nmpuMeHeHne.
Monu6neHoBbIe 1 Bob(paMoBbie ciHU. Monnb1eHOBbIE U BOJIb(PaMOBBIE OPOH3HI.

HuanoBomopoa u pomanoBogopos. LlnaHoBojopoaHast U poJlaHOBOAOPOAHAS KHUCIOThI. L{naHuI-MoHBl U
POJIaHUI-MOHBI KaK JIMTaH/bl B KOMIUIEKCHBIX CO€AMHEHUAX. TOKCUYHOCTh IIMAHUIOB U POJAHUIIOB.
Ctpoenue atomMoB 0-3reMeHTOB. V3MeHEHHE aTOMHBIX PaJHyCcOB W HOHHM3AIMOHHBIX MOTCHIHAIIOB IO
rpynmnamM # IepuojaM. BalleHTHOCTh W CTENEHH OKUCICHHS aTOMOB. VI3MeHeHWe Mo rpynmnam
YCTOMYHMBOCTH COEAMHEHUH B BBICIIEH CTENIEHH OKHUCIEHUS aTOMOB. 3aBUCUMOCTh YCTOMUMBOCTH CTENIEHEH
OKHCJICHHSI OT HOMEpa [epuoja.

I'mapunpl. ConeoOpasnble TUAPUABL. [HWAPUABI TMEPEXOMHBIX METAIOB (Meraimuueckue). Hukens-
METAUITUAPUIHBIE aKKyMyJsaTopel. ['panuunble tuapunsl. KosanmenTtHele rtuiapuisl. KomriekcHbie
THIPUIBI P-3JIEMEHTOB.

[MpocThie BemecTBa, 00pa3oBaHHbIEe p-3ieMeHTaMu [IIA rpymmbl, 0cOOEHHOCTH MX CTPOCHUS, PU3NUECKUE
U XUMHUYECKHe cBoMcTBa. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA MPOCTHIX BEIIECTB, OTHOIICHHE 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
Oepwiuiiss B KaTHOHHOW W aHWOHHOW (opmax. Xmopuabl. Oxcoxnopunsl. Kapbonartsl. CynbhaTsl.
KectkocTp BoABI M MeTOABI €€ ycTpaHeHHs. Egununpl xectkocTu. OCOOCHHOCTH coiel OepHILIHAL.
[Tpumenenue coneit S-ameMenToB |l rpymnmst.

BanentHocth yrnepoma. @aszoBas aumarpaMma yriiepojaa. AJUIOTPOIHBIE MOAWGUKALMH YIJIepoAa.
Oynnepensl. Hanotpy6ku. UHTepKanupoBanHble coeiuHeHus rpadura. Oynaepusl.

I'mppuner p-smementoB IIIA rpynmel. Ctpoerme Mmonekyn OopoBomoposnoB. IlomumepHoe cTpoenme
runpunoB Al, Ga, In, T1. [IpuHIMITEI TOTYYSHUS ¥ XUMUYECKUE CBOWCTBA (OTHOIIIEHHE K BOJIE, MIETI0YaM,
TOpEHHE).

[Ipupoga XMMHYECKOW CBSI3M M KPUCTAJUIMYECKass CTPYKTypa THMAPOKCHUAOB S-31eMeHTOB |l rpymibr
CpaBHEHHE TEPMUYECKON yCTOWYMBOCTH, PACTBOPUMOCTH B BOJIC M CHIJIbI OCHOBaHUs B psmy Be(OH),—
Ba(OH),. AmdoTtepHocTh ruapokcuna oGepusuiusi. [IpHHIMITBI TPOMBIIIIICHHOTO MOJTYYSHUS THIPOKCHIOB
U MX IPUMEHEHHE.

IlceBaoranoreHs! ¥ MCEBIOTATIOT €HUIBI.



. T'mapokcuner p-anementoB Il rpymmel. M3MeHeHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OT OOpa K TaJlIHIO.
Oco0EHHOCTH MOTY4YEHHUs, CTPOCHUSA U CBOMCTB ruapokcunoB Al, Ga, In, T1 (III). I'unpokcun Tammus (1).
Amnanorus B corictBax TIOH wu: a) menouei, 6) rumpokcuaa cepedpa. OTIMUNS B COCTaBE U CTPOCHHH
ATFOMUHATOB, TOJy4eHHBIX TIpu ciuiaBiieHnd Al(OH); ¢ menoyamu u py B3aUMOJICHCTBHM ¢ PacTBOPaMU
nienoyei.

. Comu s-anementoB | rpynmbl. Bo3moxkHOCTE 00pa3oBaHHs OBOWHBIX CONEH W KPUCTALIOTUAPATOB.
Texroruapatel. Xnopuabl HaTpust u kanus. KapOonartsl. Cofa KanbLUWHHpPOBaHHAs, KpUCTALIMYECKAs U
nmutheBas. lloram. ['maybepoBa conp. Ocobernoctn coneil mutus. [IlpuMmeHeHue comneil MIEMOYHBIX
METAJIOB.

. BanenTtHpie Bo3MoxxHOCTH a3oTa U (ocopa. CoequHEHHS P-dJIEMEHTOB V TPYIIBI C BOJOPOJIOM.
Baumogpeiicteue ammuaka ¢ Bogoit. Conn ammoHus. «MeTaiminaecknit» aMmmMoHnii. HeoOsraHbIE cBOMCTBA
JKUAKOTO aMMHaKa.

. DopMbI HAXOXKIICHHS METAJUIOB B Ipupozae. PymHble MecTopoxaeHus. Peakue u paccessHHbIE 3JIEMEHTHI.
OO0u1rie MEeTOIBI MOTyYeHHSI METAJUIOB: MUPO-, TUAPO- U BIIEKTPOMETAILTYprist. TepMuieckoe pazioKeHue
KapOOHWIIOB ¥ HOAUAOB. [ [pHHIIUTIBI TTOTyYEHHS] METAJTOB BHICOKOW YHCTOTEHI.

. [Mpuposa XUMHYECKOH CBSI3M W KPUCTAJUIMYECKas CTPYKTypa THAPOKCHIOB IIEIOYHBIX METAJLIOB.
CpaBHEHHE TEPMHUYECKOH YCTOWYMBOCTH, PACTBOPUMOCTH B BOJIC U CHJIbI 0cHOBaHus B psimy LIOH-CSOH.
[IpuHIUTIBI TIPOMBINIJIEHHOTO TIONYYE€HHS THAPOKCHIOB HATPHS W Kalusid W WX MpUMeHeHue. Mepsl
NPEJOCTOPOKHOCTH MPH PabOTe O MIETOYaAMH.

° Bonoponusie coequnenus p-anementoB 1l rpynmer. Aubopan. Beicine 6opanbl. KapOopaHsr.

. HaxoxneHnne B mpupoze v MPOMBIIIICHHOE MTOMyYeHHe IET0YHBIX MeTauoB. Ou3ndeckne 1 XUMHYECKHe
CBOICTBA MIENOYHBIX MeTaLTOB. OTHOIIIEHNE K HEMETAIlIaM, BOJIE, KUCIIOTaM.

. H3meHeHne XMMUYeCKOi akTHBHOCTU B psaxy SC—Y—La. OTHomieHHe K HeMmeTallaM, BOJE, KHCIOTaM U
menouyam. ITonoxkenre SC, Y u La B psaay Hampsokenuii metaninoB. CpaBHeHue cBoHCTB O-amementon 1
IpyIIbI co cBoiicTBamMu S-3nemeHToB |l rpymmer u d-snemenrtos (Ti).

. B3aunmMopeiicTBue a30THON KHCIOTHI C BOAOU U METAJIJIaMHU.

B cootBerctBuu ¢ Ilomoxkenuem COI'Y 0 0amIbHO-PEHTHHIOBON CHUCTEME OIICHKH 3HAHUWM, CTYICHTBI,
MOJyYMBIIME B XOJI€ TEKyIIEro W pyOexHoro xoHTtpois 56-100 6anoB, aBTOMAaTHYECKH IIOJNy4YaroT 3adeT. 3a
YCTHBIN OTBET Ha 3a4ueTe CTyAeHT monyvaet 0-50 Gamios.

IIIkana uToroBom aKaﬂeMH‘IGCKOﬁ YCI€BACMOCTHU CTYACHTOB 11O JUCIHUIIJIMHE!

Cucrema onenoxk COI'Y
®opma Cymma Haspanme
KOHTPOJIsI 0aJ10B
JaueT 56-100 3a4TEHO
0-55 HE 3a4TEHO

Kpumepuu oyenxu 3nanuii cmyoenmos na saueme

Orenka TpebGoBanus

«3auTeHO» CTyneHT 1eMOHCTPHUPYET:

3HAHUs OCHOBHBIX TEOPETUYECKHX IOJIOKEHHM, JeXalluX B OCHOBE
XUMUYECKUX METOJIOB OMPEICIICHUS BEIIECTB; MPUPOIY W CYIIHOCTH SIBIICHUH
MU TIPOIECCOB B PA3IUYHBIX XUMHUYCCKHX CHCTEMax, JISKAIIUX B OCHOBE
XUMHYECKAX METOJIOB aHaimu3a, (pyHJIaMEHTallbHbIe XUMHUYECKHE TOHSATHS U
METOJIOJIOTUYECKUE  aCMEKThl ~ HEOPraHWYECKOW  XUMHUM;  BakHeuiue
JIOCTHXKECHHS U TIPOOJIEMBI COBPEMEHHON HEOPTraHMUECKOW XVUMHH;

YMeHUsi BBINONHATh aHAIU3 XUMUYECKHUMU METOJaMU AaHAallM3a; BBIMNOJHAThH

aHaJIN3 HEKOTOPBIX 00OBEKTOB Ha OCHOBE CAMOCTOSITEILHOIO BBI60pa CXEMBI




aHaM3a U METOJUKU €ro MPOBEICHUs, O(GOpMIATh PE3yNbTaThl aHAIM3a C
YYIETOM METPOJIOTHICCKUX XapaKTEPHUCTHUK HCITOJIB30BATh MOIYUCHHBIC 3HAHUS
JUTSL pellieHus! TPOPECCUOHATLHBIX 3a/1a4;

HABbIKY BIIAIETh TEOPHEH W HaBBIKAMH IPAKTHUECKOH paboThl B 00JacTH
HEOPraHWYEeCKOM  XUMHUHM,  METOJOJOTMEed  HAy4yHbIX  HCCJIEIOBaHUU,
KPUTUYECKON OLIEHKOW TMOJNYyYEHHBIX PE3yJNbTaTOB, TBOPYECKUM aHAIU30M
BO3HHKAIOITNX HOBBIX MP00JIeM B 001aCTH HEOPTaHUIECKOH XUMHH

«He 3aureno» CryneHT He 3HaeT 3HAUYUTEIbHON YacTH MPOrpaMMHOTO MaTepuana, J0MyCKaeT
CYIICCTBCHHBIE OIMMOKA B OINUCAaHUM KOMIUICKCHBIX COCIUHCHHUU, B
XapaKTepUCTUKAaX  METOIOB  TIOJIy4€HHS W  CBOWCTB  BaKHEHIIHNX
HEOPraHWYECKUX COCAMHCHUHN, ¢ OONBIIMMH 3aTPYAHCHUSMHU BBITTOJHSACT
MpaKTHYECKHue pabOThI, 3aTPYIHSAETCS B HANMCAHWH yPAaBHEHUH XUMHYECKUX
peakuuii B MOJIEKYJSIPHO-MOHHOM BHUJIC, HE BIAJCET METOJUKOM pPEIICHUS

TUIIOBBIX pAaCYCTHLBIX 3a7ad4.

9. YuebOHO-MeTOTUYECKOE U HH(OPMAIHOHHOE 0DecTIedeHHEe JUCTUILTHHBI (MOXYJIS)

@) OCHOBHAsA TUMepamypa:

1. AxwmeroB H.C. JlabopaTopHble M CeMHHapCKHe 3aHATHSI MO OOLIeH W HEOPraHMYECKOW XUMHH: ydeOHOe
nocobue/ H.C. Axmeros, M.K. Asusosa, JI.I. bageiruna. - 5-e usa.,ucn. - M.: Bricmas mikoia, 2003. - 367c¢.
- ISBN 5-06-004353-3.

2.  AxwmeroB H.C. O6mas u Heopranuueckast xumust: yueOHuk / H.C. AxmeroB. — M.: Breicmas mkona, 2002. -
743c.: w. - ISBN 5-06-003363-5.

3. [enucos B. B. O0mias u Heopranuyeckas Xumus: yueOHoe mocoOue / mox pex. B. B. [lenmncora, B. M.
TamanoBa. - PoctoB v//l: ®enukc, 2013. - 573 c. (Briciee obpazoBanume) - ISBN 978-5-222-20674-4.
- TekcrT: 3JIEKTPOHHBIH// 9bC "KoncynbpTant cTynenTa': [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785222206744.html. - Pexxum goctymna: mo moAmucke.

4. Jlob6anora B. I' Heoprannueckas xumus: COOpHUK 3a1a4 Jiisi camocTositebHoN padotel / B. I'. JlobanoBa, O.
M. bamamona, C. 0. borocnosckuit u mp. ; Ilox pen. B. U. HensHa. - Mocksa: MUCuC, 2010. - 140 c. -
ISBN 978-5-87623-357-8. - Texkct: snexkrponnsiii // OBC "Koncymerant cryzenta": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785876233578.html - Pexxum nocTtyna: mo mojmvcke.

0) OonoaHumenbHAsL IUMepamypa:
5. Kabanos C.B. 3aganus 1Mo HEOPraHWIECKOW XUMHHM TSI PEATHHTOBOTO KOHTPOJIS 3HAHMIA: yaeOHOoe mocooune/
C.B. Kabanos, b.C. Menoes. - Bnagukaska3s: COI'Y, 2000. - 322¢. - ISBN 5-8336-0199-1.
6. KabOanoB C.B. KoMruiekcHble COSITUHEHUS B Kypce XHUMHH CPEIHEH MIKOJbI : y4eb.-MeToJ.mocodue Juis
yuurenst / C.B. Kabanos. - Bnagukaskaz: COI'Y, 2004. — 47 c.

8) npocpammmnoe obecnevenue u Hnmepnem-pecypcoi:
CocTaB JIMIICH3WOHHOTO M CBOOOJHO PACMpOCTPaHsIEMOro MPOrpaMMHOrO obecneueHus, B TOM 4YHCIeE

OTCYCCTBCHHOI'O MPOM3BOACTBA:

Ne HaumenoBanue Ne gorosopa (auuensust)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
1 04.2016 .
Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
2
04.2016 1.
3 AHTUBUPYCHOE TIPOTPaMMHOE Nel17E0-180222-130819-587-185 ot 26.02. 2018 no
obecnieuenne KasperksyTotalSecurity 14.03.2019 r, mpoena mo 2021 r.



https://www.studentlibrary.ru/book/ISBN9785222206744.html
https://www.studentlibrary.ru/book/ISBN9785876233578.html

4 JUUIS. KOHTPOJISI 3HAHU I

[Iporpamma st 9BM «bank BompocoB | Pazpabotka COI'Y CBuAeTenbCTBO O
TOCYIAapPCTBEHHOM PETHCTPAITUH IPOTrpaMMEl 11t DBM

Ne2015611829 ot 06.02.2015 r. (beccpouno)

CiscoWebex- Cucrema mpoBeIeHst
BeOHMHAPOB.

00O Aticrexmoroop Ne J183-2020 ot 10.08.2020-
10.08.2021 r.

Cucrema IOMCKA TEKCTOBBIX
3anMCTBOBaHNN «AHTHILIaruar.BY3»

No795 ot 26.12.2020 (netictutenen mo 30.12.2021 1/)
¢ 3A0 «AnTtu-ITnarnar»

[IporpamMmmMHOe obecieueHHE IS
PEAaKTHPOBAHUS XUMHUYECKUX (HOPMYIT
Isis Draw

CBoboxHoe porpaMMHoe obecreuenne(6eccpoyHo)

Cucrema tectupoBanus Sunrav WEB
Class

Ne468 ot 03.12.2013 UII Cynrarynun P.T.
(6eccpodHo)

OnekTpoHHble OMOaMoTeYHbIE CUCTEMBI, ¢ KOTOPEIMH Y COI'Y mMeercs NeHCTBYIOIMUI IOTOBOD:

OnexTpoHHas O6uOnroTeka amccepranuii u apropedeparoB PI'b Tpebyercs perucrpamus B OubImoreke
cory

OBbC «YnuBepcurerckas oudanoreka ONLINE» TpeOyercs peructparus B oudmuoreke COI'Y

ObC «Hayunas snexTponHas Oubanoreka elibrary.ru» camocTosTedbHAst pETUCTPAIUS Ha CalTe

OBbC «KoncyinerauT cryneHTay CryneHueckas »IEKTpOHHas OMOIHMOTEKA MO MEIWIIMHCKOMY H
dapMarieBTHUeCKOMY 00pa30BaHMIO, & TAKKE 110 eCTECTBCHHBIM M TOYHBIM HayKaM B IIeJIOM Tpedyercs
peructpanus B oubmmorexke COI'Y

OBC «tOpaiiTy — obpa3oBaTenbHas cpefa, BKIIOYAIONIas BUPTYAIbHBIA YATAIBHBINA 3]l YIYCOHHKOB U
VqC6HbIX HOCO6HI71 OT aBTOPOB U3 BEAYIIHX BY30B Poccun 1o BCEM HarpaBJICHUAM H
CHEUAIBLHOCTIM TpeOyeTcst peructpanus B oudnuorexe COI'Y

Springer Customer Service Center GmbH (6a3a naHHBIX, cOIep)KAIIUE BICKTPOHHbIC HW3IAHHS
m3natenbeTBa Springer Nature 3a mepuon 2011 — 2017 rr. (IOTHOTEKCTOBasI KOJUIGKIHA B KonrdecTse 46

332 KHHT)
Caiit mucrannuonroro ooyueruss COI'Y: http://Ims.nosu.ru/

PexoMeHryeMble HHTEPHET-aIpECA:

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

KOHTPOJISl M IPOMEKYTOYHOI aTTeCTallUM, a TAKIKe
CaMOCTOSITeIbHOIT paGoThHI 00yUalOUIUXCSI:

MPETOaBATEeIbCKHIIA CTOI;, CTYJI; CTOJBI O0YJIAFOIIUXCS; CTYIIBS;
kagenpa; kiaccHast qocka. O60pynoBaHUE: KOMITBIOTEPHI ISt
KOMITBIOTEPHOTO KJIacca B KOMILIEKTE C IIPOrPaMHBIM
obecreueHneM, BbIXOJIOM B ceTh VIHTEpPHET U TOCTYIIOM B
ANEKTPOHHYI0 00pazoBatenbhyto cpexy COI'Y.— 12mT, HCTOYHUKHT
OecriepeboiiHOro muTanus, Ippon, kommyTaTop s kiacca D-Link
DGS-10240, uaTepakTHBHAS JOCKA 78°1702070/15112/11344/2 —
1T, mpoextop BenQ MX503 — 1.

Iporpammuoe obecnieuenune: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome;

10. MaTepuaabHO-TeXHHYECKOE O0ecTevYeHne TUCIUTLTMHBI (MOTYJIsT)

No HanMeHoBaHMe TOMEIICHUH 17151 TPOBEACHUS BCEX BHIOB yIeOHOM Anpec (MeCTONOJI0KEHHE) TOMEIICHHUIA IS

NIeSITeNTbHOCTH, MTPEAYCMOTPEHHOH Y4eOHBIM TUIAaHOM I10 JMCLUTUIMHE NPOBE/ICHHUS BCEX BUJIOB y4eOHOM
«V30paHHbIE II1aBbl HEOPTaHUYECKOH XMMHN», B TOM YHCIIE TIOMEIICHUS JIeATeNIBHOCTH 110 AucuuInHe «/130paHHbIe

UISL CAMOCTOSITENIbHO# PabOThI, ¢ yKa3aHHEM HepeyHs OCHOBHOT'O IJIaBbl HEOPTAHMYECKOW XUMHIY,

o0opyznoBaHus, yaeOHO-HATISIHBIX IOCOOUI U HCIIOTIB3YEMOTO MPEeIYCMOTPEHHON y4EOHBIM TUIAHOM
MIPOTPAMMHOTO 00eCTIedeHUs
1 JlaGopaTopuu: KOMNbIOTEPHbIE KJIACCHI 1IJIf1 TEKYLIEr0 Poccwuiickas ®enepanus, 362025,

Pecniy6nuka CesepHast OceTust —
Ananus, r. Bnanukaska3z, Batytuna, 1. 44-
46, YueOHBbII KOpIyc No7

(YK Ne7), aynuropust Ne614



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/

Kaspersky Free (Ceo6oanoe I10); Cuctema TecTupoBanus Sunrav
WEB Class (beccpounoe I10); IIporpamMHoe obecrieueHue st
penakTupoBaHus xuMuueckux Gopmyir Isis Draw (Beccpounoe
I10); KoncynpranT miroc; CucremMa MoucKa TeKCTOBBIX
3anMcTBOBaHUH «AHTHIUIarHaT.BY3»; [Iporpamma xinst OBM
«baHk BOTIPOCOB [T KOHTPOJIS 3HaHUI»; ['apanT; Cisco Webex;
JIEMOHCTPAIIMOHHBIE U Y1eOHO-HATIISATHBIE TI0COOHS
(BUIEOTIpE3CHTAIHS).

Bbubéanoreka, B TOM YHCJIe YUTAIBHBIH 3aJ1: CTOJBL, CTYIbs; [TK
00yJaroIuxcs, C MPOrpaMHBIM 00ECIICUCHHEM, BEIXOIOM B CETh
WHTEpHET U TOCTYIOM B 3JIEKTPOHHYIO 00pa30BaTEIbHYIO CPELy
Corvy.

Iporpammuoe obecrieuenue: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free (Co6omnoe I10);

OBC «YuuBepcuretckas 6uodianoreka ONLINE»
https://biblioclub.ru;

OBC «Koncynprant crymenta» http://www.studentlibrary.ru
CTYZICHYCCKAsl DJICKTPOHHASE OMOIMOTEKA IO METUIIUHCKOMY U
(apmaneBTHIECKOMY 00pa30BaHHIO, & TAKKE 110 ECTECTBEHHBIM U
TOYHBIM HayKaM B IEJIOM;

OBC «tOpaiit» - obpa3oBaTenbHas cpena, BKIIOYArOImas
BEPTYaJbHBIN YUTAJIBHBIHN 3271 Y4€OHHKOB U YIeOHBIX TOCOOMit OT
aBTOPOB U3 BeAyIIUX ByXOB Poccun 1o BceM HampaBIICHUSM H
criermanbHOoCcTAM WWw.biblio-online.ru;

JIEMOHCTPAIMOHHBIC U Y1eOHO-HATIIATHBIC TIOCOOHS
(BUIIEOTIPE3CHTAITIS).

Poccuiickas ®enepanus, 362025,
Pecny6nuka CesepHast Ocetust —
Ananus, r. BnagukaBkas,
Heperemu/Batyrura, 1. 16/19, YaeOnsrit
kopiryc Ne6 (YK Ne6)

Y4eOHble ayauTopHuu sl NPOBeJeHHUs 3aHATHH JIEKIMOHHOI 0
THIIA, CCMHHAPCKOI0 THIIA, KYPCOBOI'0 MPOEKTHPOBAHUS
(BBINOJTHEHHS] KYPCOBBIX padoT), IPYNIOBBIX H
HHIMBHIYAJTbHBIX KOHCYJIbTAIN, TEKYIIer0 KOHTPOJISI U
NMPOMEKYTOYHOH aTTeCTALMHU, a TAKHKE CAMOCTOSATEIbHOI
pa6oThI 00yUYAIOIMXCSI: IPETOAABATEILCKUN CTOM; CTYI; CTOJIBI
UL 00YYArOIINUXCST; CTYNbS; Kadeapa; KIIacCHas JOCKa.
O0opynoBaHHe: HHTEPAKTUBHOE MYJIbTHMEANHHOE 000PYIOBaHUE
(mocka FOX IB82, mpoektop Aser U5200 — 1mrt.), KOMIBIOTED B
komruiekte (MoauTOp BENQ G2255A<Black>)//cucteMusIii 010K
— 1 wr. ¢ mporpaMHEIM o0OecTIedeHnEM, BEIXOIOM B ceTh MIHTEepHeT
U IOCTYTIOM B 3JIEKTPOHHYIO 00pa3oBaTenbHyto cpexy COI'Y.
IIporpammuoe obecrieuenne: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free (CBo6oanoe I10); Cuctema TecTupoBaHus Sunrav
WEB Class (beccpounoe I10); IIporpamMHoe obecrieueHue st
penaktupoBanus xuMudeckux popmyan Isis Draw (Beccpouroe
[10); KoncynpranT miroc; CucremMa Moucka TeKCTOBBIX
3aMMCcTBOBaHUM «AHTUIUIaruaT.BY3y»; [Iporpamma st O9BM
«baHk BOnpocoB st KOHTpOIIs 3HaHUi»; ['apanTt; Cisco Webex;
JIEMOHCTPAIIMOHHEIEC U Y4eOHO-HATIISATHBIE TIOCOOHS
(BUIEOTIpE3CHTAIS).

Poccuiickas @enepanms, 362025,
Pecny6muka CesepHast OceTust —
Ananus, r. BnanukaBka3s, Barytuna, a. 44-
46, YueOnslit kopryc Ne7 (YK
Ne7),ayautopus Ne604



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

11. JIucT 0OHOBJIEHUSI/aKTyaJIN3aNN U

1. Ilporpamma akTyaau3upoBaHa.

B pabouyto nporpamMMmy AMCIUIUIMHBI BHECEHBI CIIEAYIOIINE U3MEHEHUS:
e 1niepecmotpennl Buabl POC,
® AKTyaJIM3UpPOBaH MEPEUYCHb JHUIIEH3MOHHOTO U CBOOOJHO PacHpOCTPaHSEMOro MPOrPaMMHOIO
o0ecrnieueHusl.
BHecenHnbie W3MEHEHWS U JONOJIHECHUS YTBEPXKICHBI Ha 3acelaHud Kadeapwl_ oOmier wu

Heopranunveckor xumuu ITporokon 3acenanus kadeapsr No  14/17-18 ot « 28 » uioHs 20_18

TI.

OnoOpena coBeToM (haKyabTeTa XUMHUHU, OMoJoTUH M OnotexHosorun  [Iportokon Ne 11 ot «28» urons

2018 r

2. IlporpaMma akTyaJn3upOBaHa.

B pabouyro nporpamMmy AMCHMIUIMHBI BHECEHBI CIECAYIOIINE N3MEHEHUS:
e OOHOBIIEH CITUCOK JIUTEPATYPHI.
e nepecmoTpensl Buabl OC,
® aKTyaJM3HpOBaH IEpPEueHb JIMIEH3MOHHOTO M CBOOOJHO paclpoCTPaHsSEMOT0 HMPOTrPaMMHOTO
obecrieueHusl.
BHeceHHble WM3MEHEHHUS ¥ JIOTIOJIHEHHWS YTBEpXKJIEHBI Ha 3acelaHuu Kadeapsl_ oOmerd wu

Heopranuyeckoi xumuu [Iporokon 3acenanus kadeapsr No 15/18-19 ot « 28 » wuroHs 20_19

T.
Opno6peHa coBeToM QakynbTeTa XUMUH, ouonoruu u 6uorexHonoruu [Iporokon Ne 12 ot «01» urons

2019 .

3. IlporpaMma akTyann3upoBaHa.
B pabouyto nporpamMMy AUCITUTUTMHBI BHECEHBI CIIEIYIONINE U3MEHEHUS

e nepecmoTpensl Buabl OOC,
® AKTyaJIM3UpPOBaH MepeuyeHb JUIEH3MOHHOTO U CBOOOJHO PaclpoCTPaHSEMOro MPOrpaMMHOIO
obecreyeHusl.
BHeceHHble M3MEHEHUS] W JONOJIHEHUS YTBEp)KIEHbl Ha 3acelaHuu Kadenpsl_ oOuied wu

HEOPraHu4vecKou XUMHUHN

[Tporokomn 3acenanus kapeapst Ne  13/19-20 ot « 17 » wuroHs 20_20 r.

OnoOpena coBetoM dakynbTeTa XUMHH, Onosorun U OuotexHomoruu  [Ipotoxom Ne Ne 10/19-20 ot

«30» uroasg 2020 T



