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[Iporpamma cocraBieHa B coOTBeTCTBUM ¢ DeaepanabHbIM  T'OCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM 10 HamparieHuio (cmenuanbHocTh) 33.05.01 dapmanus,
YTBEPKJEHHBIM TIpHKa3zoM MuHucrepcTBa obpazoBanus U Hayku Poccuiickoit denepamuu ot
27.03.2018 1. Ne 219, yyeOHbIM IUITAaHOM MOArOTOBKU IO creuuaibHoct 33.05.01 dapmanus,

yTBepxkAeHHBIM YueHbIM coBeToM PI'BOY BO «COI'Y» (mpotokon Ne 13 ot 31.05.2022 1.).

CocraBurens: Kybamosa JI.M., nonienTt kadeapsl o0mIeii 1 HEOPraHUIECKOW XUMUU.

Pabouas mporpamma oOcyxIeHa M YyTBEpXKJI€Ha Ha 3acelaHuM Kadenpbl oOmel u
Heopranndeckor xumun (mporokos Ne 8/20-21 ot «18» mapra 2021 r.).

OO6HoBneHus1 paboyeil mporpaMMbl OOCYXAECHBI U YTBEPXKIEHbl Ha 3aceJaHuu Kadeapsl
o0mieit n Heopranndeckoit xumuu (mpotokoit Ne9/21-22 ot «08» ampenst 2022 1.).

3aB. kadeapoii jf‘/ = J.J1. CumeoHnIu

[Tporpamma omoOpeHa Ha 3acelaHUH COBETAa MEIUIIMHCKOTO (akynbrera (MpoTtokon ot 30
ampens 2021 1., Ne 9).
Oo6HoBneHNs paboyeil mporpaMMbl 0JJOOPEHBI HA 3aCeIaHUM COBETa MEAUIIMHCKOTO (haKyIbTeTa

(mpotokoa Ne 9 ot «23» mas 2022 r.).

IIpencenarens coBeTa paxKyIbTeTa AL J1.3. YoHuamBwim



1. Crpykrypa H 0o61masi TPyA0€MKOCTb M CIHHIIIHHbI

OO0mas TpyI0eMKOCTh TUCIHUIUIMHBI B 3a4CTHBIX SIMHUIAX COCTABISIET 6 3.€., B aKaJeMHYECKHX
yacax- 216 4.

Ounas dhopMma o0yueHwHs 3aounas hopMa 00yUeHHSI
Kype 1 ;
Cemectp 1,2 -
Jlexuuu 18+18=36 u. -
[IpakTrueckue (ceMUHApCKUe) 3aHATHA | - -
JlaGopaTopHbIe 3aHITHS 54+56=110 4. -
Koncynpraruu - -
HToro aytIuTOpHBIX 3aHITHI 72 +74 =146 u. -
CamocTosiTenpHas padoTa 36 +16=521y, -
Kypcosas padora - -
dopma KOHTPOJIA DK3aMeH -
Ok3ameH 18 1. (2 cemectp) -
3auer - -
Oouiee KOTMUYECTBO YACOB 216 -

Ounas gopma oOyueHUs 3aouHas hopma oOyueHHs
Kype 1 ;

2. Ileau ocBOeHMSI AMCHUNIHHBI
Henssmu ocBoeHMss IUCHUIUIMHBI «OOIass ¥ HEOpraHWYeckas XHMHs» B COOTBETCTBHH C

HIDKENEPEYHUCICHHBIMU PO(EeCCHOHATBHBIMH CTaHIAPTAMH:

02.006 IIpodeccuonanbuelii ctangapt «IIpoBu3op», yTBEpKICHHBIN MpUKa3oM MHUHHCTEpCTBa TpyAa U
conuanbHOM 3ammThl Poccuiickoit @Penepamuu or 9 mapra 2016 1. Ne 91n (3apeructpupoBaH
MunuctepctoM roctunuu Poccuiickoit @eneparnuu 7 anpens 2016 r., peructpanuonssiil Ne 41709);
02.010 TIIpodeccuonanbubiii cranmapt «CHeNUANIMCT IO TNPOMBINUIEHHOW ¢apMamuu B 00JacTu
HCCJIEI0BAHMM JIEKAPCTBEHHBIX CPEACTBY, YTBEPKACHHBINA NIPUKa30M MuHuUCTEpPCTBA TPYa U COLMAIIBHON
3aumThl Poccuiickoit ®@enepanuu ot 22 mas 2017 r. Ne 4321 (3apeructpupoBaH MUHHCTEPCTBOM
toctuiuu Poccuiickoit ®enepaunu 27 urons 2017 r., peructpanrionsslii Ne 47554) spnstorcs:

- U3y4€HUE 3aKOHOB U TeOpHid 0oOlIell 1 HEOPraHUUYEeCKONW XUMHUHU, KOTOPbIE SIBISIFOTCS (DYyHAAMEHTOM JUIS
OCBOCHHS JIPYTUX €CTECTBEHHOHAYYHBIX, CIIEHUAIBHBIX U TPOPECCUOHATBHBIX UCIIUTUINH.

- (popMHpOBaHUE CUCTEMHBIX 3HAHUH JJI1 HOHUMAaHUs OCHOBHBIX 3aKOHOMEPHOCTEH B3aUMOCBSA3H MEXIY
CTPOCHHEM M XHMHUYECKUMH CBOMCTBAMHU BEILECTBA, MPOTEKAHHsSI XMMUYECKUX pEaKUui, CTPYKTypoi
XUMHUYECKHX COEAMHEHUH U MX OMOJIOTMYECKOM aKTUBHOCTBIO;

- (GopMupoBaHME YMEHHUU BBINOJHITH pacyeThl MapaMeTpPOB MPOLECCOB IS MPOTHO3UPOBAHUS
IpEeBpalleHUs] HEOPTaHUYECKUX U KOOPJIMHALMOHHBIX COEAMHEHUH Ha OCHOBE OOIIMX 3aKOHOB XUMHH,
CBOWCTB Y pEaKIUi 3TUX COCTUHEHHI.

VkazaHHbIE LI€IM HampaBieHbl Ha (OPMHUPOBAHHWE CHUCTEMBbl KOMIETEHLUH Uil YCBOEHHUS
TEOPETUYECKUX OCHOB COBPEMEHHBIX IPEJCTABICHUN O CTPOCHMU U CBOMCTBAX XMMHYECKUX BEIIECTB,
3aKOHOMEPHOCTSX NIPOTEKAHNS XMMHUUYECKUX IIPOLIECCOB, PA3BUTHS XUMUYECKOTO MBIIIJICHUS.



3. Mecto qucunniaunbl B cTpyktrype OIIOII no cnenunanbHocTu 33.05.01 ®@apmanus

Juctunnuna «OO0miast 1 HeopraHuueckass XuMus» otHocutcs K bioky 1 Juctumnuuel (Momynu)

O6s3atenbHoit yactu b1.0.08.

Jia uzydeHus: AUCUUIUINHBL «O01as U HeopraHudeckasi XUMHUsS» HE0OXOTUMbl 3HAHHS, YMEHUS U
HaBBIKH, (POPMHUPYEMBIE CICAYIOMNUMHU TUCIUILTMHAMY [IKOJIBHON MPOTpaMMBI: (U3 CTAHIAPTOB CPEAHETO
o01m1ero (MMoJIHOT0) 00pa3oBaHus):

Xumus

3nanus: 06 OCHOBOIIONATAIOIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPHUAX, O METOAaX HAyYHOTO

MO3HAHUS TIPUPOJIBI U MECTE XUMHUH B COBPEMEHHOM HayuYHOU KapTUHE MUPA;

Ymenus: yBepeHHO MOJIBb30BATHCSI XUMHUYECKOW TEPMHUHOJIOTHEH M CHMBOJIMKOM; CaMOCTOSATEIBHO

TUIAHUPOBaTh M TIPOBOAHMTH XUMHYECKHH OKCIIEPHUMEHT C COONIOJICHHEM TPaBWJI TEXHUKU

06e3omacHOil paboOTHl € BelIecTBAaMH M J1aOOPAaTOPHBIM OOOPYIOBAaHUEM; MCCIIEOBATh CBOMCTBA

HEOPTraHMYECKUX BEIIECTB, MIPOTHO3UPOBATH BO3MOKHOCTH OCYIIECTBIICHHUSI XUMUYECKUX PEaKIHid,

OOBSICHATH 3aKOHOMEPHOCTH UX MPOTEKAHMS; aHATU3UPOBATH PE3YJIbTATHI IPOBEACHHBIX ONBITOB U

JeTaTh JJOCTOBEPHBIE BHIBOJIBL;

Hagviku: pa3BuTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYabHBIX U TBOPUYECKUX CITIOCOOHOCTEH B

mporiecce PpEIICHUST XWMHYECKHUX 3a/ad W BBIMOJHEHHS OSKCIIEPUMEHTAJIBHBIX HCCIICIOBAHHIA;

CIIOCOOHOCTH K CaMOCTOATEIBHOMY TPHOOPETEHHIO HOBBIX 3HAHUM 10 XUMHH; pPaOOTHI C

pa3IMYHBIMH UCTOYHUKAMU UH(OPMALIHH.

MaremaTuka
—  3naHus: 3HAUYEHUE MaTeMaTUYeCKOW HayKd Ui pELIeHMs 3a]ady, BO3HMKAIOIIUX B TEOPHUH U

MPAKTHKE; MHUPOTY U B TO K€ BPEMsl OrPAaHUYCHHOCTh MPUMEHEHUS MaTEMaTHUYECKUX METO/IOB K

aHaJN3y W MCCIIEOBAHUIO TIPOIIECCOB U SBJICHUH B MPUPOJIE U OOIIECTBE;

- Vmenusa: BHIONHATH apudMeTHUECKue eHCTBHSA, codveTass YCTHbIE W THChMEHHBIE IPHEMBI,
NPUMEHEHNUE BBIYMCIHUTEIBHBIX YCTPOMCTB; HAXOIUTh 3HAYCHUs KOPHS HATYpaJbHOW CTENEHH,
CTEIEHH C palMOHAJIBHBIM IIOKa3aTejaeM, Jorapudma, HCHONIb3Yys MpU HEOOXOIUMOCTU
BBIYUCIIUTENbHBIC YCTPOWCTBA; MOJIB30BAThCS OLEHKOW M MPUKUIKOW MPU MPAKTHYECKUX pacueTax;
peliath ypaBHEHHUS, IMPOCTEHIINE CHUCTEMBbl YpPaBHEHHM, MCIIOJIb3Yys CBOWCTBA (DYHKUMH U HX
rpa¢uKoB;

—  Haswiku: WCTIONB30BaHMUS MPHOOPETEHHBbIE 3HAHMS M YMEHHUS B NPAKTHUECKOW NESATEIBHOCTH WU
MOBCETHEBHOM KM3HU /ISl PEIICHUS HECIOXKHBIX MPAKTUYECKUX PACUETHBIX 3a/1ad, B TOM YHUCIIE C
WCTIOJI30BaHUEM IIPH HEOOXOIMMOCTH CIIPABOYHBIX MATEPHAIOB, KAIBKYJATOpPA, KOMIIBIOTEpPA.
Pusuka

—  3HaHus: 0 cMbIclie TIOHATUN W (U3NYECKUX BENUYMH: (DU3nueckoe siBiIeHHue, (HU3MYECKUN 3aKOH,
BEIIIECTBO, B3aMMOJICHCTBHE, IEKTPUUYECKOE I0JIe, MArHUTHOE I0JIe, BOJIHA, aTOM, aTOMHOE SApO,
WMOHU3UPYIOUIME H3Iy4eHUs; MyTh, CKOPOCTh, YCKOpEHHE, Macca, IJIOTHOCTh, CHIIA, JaBJICHHE,
UMITYJIbC, paboTa, MOIIHOCTh, KMHETHYECKas SHEPrusi, MOTCHIHUATbHAS JYHEPrus, KOdPPHUIHEeHT
MOJIE3HOTO JIGHCTBHSI, BHYTPEHHSISI JHEPTUs, TEMIIeparypa, KOJMYECTBO TEIUIOTHI, YAEIbHas
TEIIOEMKOCTb, 3JICKTPUUECKUI 3apsis, CHJIa AJIEKTPUYECKOTO TOKA, 3JEKTPHUUECKOE HAIpPsDKEHHE,
AIIEKTPUYECKOE COMIPOTHBIICHHE, pPad0Ta K MOITHOCTH IEKTPHUECKOTO TOKA,

- Ymenua: onuceiBaTh U OOBSICHATH (PU3MUECKUE SBJICHUSA; HCIOJIb30BaTh (hru3ndeckre MpuOOpbl U
M3MEpPUTENIbHBIE MHCTPYMEHTHI JUI U3MEpeHHs] (PU3MUYECKUX BEJIMYMH; TPEACTABIATh PE3yJIbTaThl
U3MEpPEHU ¢ TIOMOIIbIO TaONWIl, TpapUKOB ¥ BBHISBISATH HAa JTOH OCHOBE HSMIUPUUYECKUE
3aBHCUMOCTH; BBIpaXaTh B EIMHHALAX MEXIyHApOIHOW CHCTEMBl pe3yJIbTaThl HW3MEPEHUH H



pacueToB; pewaTh 3aJaud Ha IPUMEHEHHME MW3YYEHHBIX (U3NYECKUX 3aKOHOB; IPOBOAUTH
CaMOCTOSITENIbHBIN TMOMCK HH(pOPMAllUUM €CTECTBEHHOHAYYHOI'O COJEp)KaHUS C HCIIOJIb30BaHUEM
pa3IMYHbIX MCTOYHUKOB (Y4eOHBIX TEKCTOB, CIpPABOYHBIX M HAYYHO-IIOMYJIAPHBIX H3AaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKYy M MpEeACTaBICHUE B Pa3HBIX
¢dopmax (CIIOBECHO, C OMOLIbIO I'paMKOB, MATEMATUYECKUX CUMBOJIOB, PUCYHKOB M CTPYKTYPHBIX
CXEM);

—  Haswiku: pa3BUTHE N103HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
npolecce pelleHUs HHTEIUIEKTyallbHBIX — [poOieM, (HU3MYECKUX 3ajJjad M BBINOJHEHHA
HKCIEPUMEHTANIbHBIX MCCIEJOBAHUN; CIIOCOOHOCTH K CaMOCTOSITEIbHOMY NPUOOPETEHHIO HOBBIX
3HAaHUHM MO (PU3MKE B COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTAMH U MHTEpPECaMH; MPUMEHEHHE
MOJYYEHHBIX 3HAHUN M yMEHUH Ui pelleHHs] NMPaKTUYeCKUX 3a7ay IMOBCEJHEBHON XKHU3HM, JUIS
obecrieyeHns: 6€30MaCHOCTH KHU3HEACATEILHOCTH.

OOwiast u HeopraHudeckass XUMusl — GyHJaMEHTaJIbHAs TUCLMILIMHA, BXOJAIIAs B y4eOHbIN IIaH
[OJArOTOBKU IIPOBU30POB 10 crienuaibHocty 33.05.01 dapmanust.

JucuuminHa sBisieTcss 0a30BOM A7t OCBOEHHS OOYYArOIIMMHCS TOCHEAYIOUINX JUCIUIUINH:
AQHAJTUTUYECKON, (PU3MUECKOW M KOJUIOMAHOM, opraHudecko xumuu. Kaxnaplii paszmen JAUCHUILTUHBI
3aKyabIBaeT (yHIAMEHT 3HAHWH, HEOOXOOUMBIX Ui TOHHUMAHUS XHMHYECKHUX OCHOB IIPOLIECCOB
CHHTE3a, aHaJIN3a, BBIICJICHNS U OYHCTKH JICKAPCTBEHHBIX BEIIECTB, TPOMU3BOJICTBA JIEKAPCTBEHHBIX (hopM,
NpaBUI XpaHEHHUS W MPUMEHEHUS JIEKAPCTBEHHBIX CPEJICTB. 3HAHWE OCHOBHBIX 3aKOHOB XUMHH, CBOWCTB
XUMHYECKHX OJIIEMEHTOB, YMEHHE IPOW3BOANUTH PACUYETHI ITapaMeTpPOB IPOIECCOB MO3BOJSIET Oojee
riy0OKO MOHATH, OOBSICHUTH W MPOTHO3UPOBATH XUMHUECKUE MPEBPAICHUS JIEKAPCTBEHHBIX BEIIECTB B
OpraHuzMe.

W3ydenne MUCHUTUIMHBI HEOOXOIUMO Uil YCBOCHUS 3HAHWN, YMEHHH M HABBIKOB, (JOPMHUPYEMBIX
HOCEIYIOMUMH JTUCIUIUTMHAMMU:

AHaTUTHYeCKasi XUMHUS:

3nanus:

— OCHOBHBIE 3aKOHBI, JIS)KAIINE B OCHOBE aHATUTHYECKON XUMUH;

— OCHOBHBIC TIOJIOKEHHS TEOPUH HOHHBIX PABHOBECHH NPUMEHHTEIBHO K PEaKIUsSM KHCIOTHO-
OCHOBHOT'O, OKHCIIMTEIbHO-BOCCTAHOBUTEIHHOIO, OCAAUTEIBHOTO M KOMILIEKCOHOMETPUYECKOTO
XapakTepa;

— METOJIbl ¥ CIIOCOOBI BHIOJIHEHUS KAUECTBEHHOTO aHAJIN3a;

— METOJbl, IPUEMBI M CHOCOOBI BBIMOJIHEHUS] XUMHUECKOTO U (PU3UKO-XMMHUYECKOTO aHajau3a JUIs
YCTaHOBJICHHS KAYECTBEHHOTO COCTaBa M KOJIMYECTBEHHBIX ONPEICICHUN;

— MeToJbl OOHApY’KEHHsI HEOPTaHNUECKUX KATHOHOB M AHHOHOB;

— METOJIbI Pa3JIeNIeHus BeIIECTB (XUMUUECKHE, XpoMaTorpapuuecKue, SKCTPAKIIMOHHBIE).

Ymenua:

— BbIOMpaTh ONTHMAJbHBI METOJ KAaueCTBEHHOIO M KOJMUYECTBEHHOIO aHaju3a BEIIEeCTBa,
HCTIOJIb30BaTh COOTBETCTBYIONIHE (hHU3NIECKHE IPUOOPHI U anmapaTsl;

— co0OupaThk MPOCTEHITNE YCTAHOBKH ISl IPOBEJICHMUS JTAOOPATOPHBIX MCCIIETOBAHHIA; TIOH30BATHCS
bu3nUeCKUM, XUMHYECKUM 000py10BaHHEM, KOMITBIOTEPU3UPOBAHHBIMU MPHOOpaAMU;

— TPOBOJAUTH JJIEMEHTAPHYIO CTATUCTUYECKYI0 OOpabOTKy AKCHEPUMEHTAIBHBIX JaHHBIX B
XUMUYECKHUX DKCIIEPUMEHTAX;

— CTPOMTbH KPHUBBIC TUTPOBAHUS M yCTAHABJIMBATh Ha UX OCHOBE OOBEMBI TUTPAHTA, 3aTPauHBaCMbIe
Ha KaKJIbIil KOMIIOHEHT CMECH;

— TPOBOJAUTH pa3jiesieHHe KaTHOHOB U aHMOHOB XMMUYECKMMHU U XpOMaTorpapuuecKuMu METOJaMH.



Hasviku:

METOJaMU  CTAaTUCTUYECKOH OOpabOTKM  SKCIEPUMEHTAIBHBIX  pe3yJbTaTOB  XHMHYECKUX
HCCIICIOBAHMIA;

IPOCTEHIIMMU OINEPALUSIMU ITPH BBIMIOJIHEHUH KAYECTBEHHOTO U KOJMYECTBEHHOTO aHAIN3A;
TEXHUKOM paboThl Ha (U3MYECKUX NpUOOpax, MCIOJIB3YeMbIX JUISI KAueCTBEHHOTO U
KOJIMYECTBEHHOro aHaiu3a (¢porokosnopumerp, cnekrpodoromerp, pH-merp, KylnoHOMETD,
aMIIEpMETD).

Du3nyecKas ¥ KOJUIOUIHAST XUMHSA:

3nanus:

MpaBWJia TEXHUKH OE30MacCHOCTH pabOThl B XHMHUYECKOW Jabopatopuu U C (PU3NICCKOU
anmmaparypoi; pacTBOPBHl M IPOIECCHI, MPOTEKAIONINEe B BOJHBIX PAacTBOPAaxX; OCHOBHBIC Hadaia
TEPMOJIMHAMHKH, TEPMOXHMHH, BKJIIOYAsl POJIb M 3HAYCHHWE TEPMOJMHAMUYECKHUX ITOTCHIIHAJIOB,
CleCTBUS U3 3aKoHa ['ecca; XxMMHUecKoe paBHOBECHE, CIIOCOOBI pacuera KOHCTAaHT pPaBHOBECHS;
¢da3oBble  paBHOBECHs, CBOWCTBAa pa30aBICHHBIX pPACTBOPOB; PACTBOPBHI  DIEKTPOJIUTOB;
AIIEKTPOJIHbIE MTOTEHIIMAIBI U 3JIEKTPOABIKYIIME CUJIbI; KHHETUKA XUMUYECKUX PeaKluil; KaTalans;
(U3UKO-XMMHUYECKHE OCHOBHI TIOBEPXHOCTHBIX SIBIICHHA W JUCIIEPCHBIX SIBIICHHI; BIUSHHE
pa3IuuHBIX (PAKTOPOB Ha JAECTPYKIMIO JIEKApPCTBEHHBIX BEIIECTB; CIIOCOOBI pacyeTra CpPOKOB
TOJTHOCTH, TEPHOJa MOJYNPEeBPAIICHUs JIEKAPCTBEHHBIX BEILECTB; BO3MOXHOCTU HCIIOJIb30BAHUS
MOBEPXHOCTHBIX SBJICHHWM JUIsI TPUTOTOBIEHUS JIEKAPCTBEHHBIX (OPM; OCHOBBI (Da30BBIX U
(bu3NYECKUX COCTOSIHHM MOJUMEPOB, BOZMOXHOCTH WX W3MEHEHHUH C LIeJbl0 HCIOJIb30BAHUS B
MenuIuHe, (apMalui,; OCHOBHBIE CBOWCTBA BBICOKOMOJICKYJISIPHBIX BEILECTB; (aKTOPBI,
BIUSIONINE Ha 3aCTy/lHEeBaHUE, HaOyXaHue, TUKCOTPOIHIO, CHHEPE3HC, KOalepBalluiO, BSI3KOCTb,
NEePUOTUYECKUE PEaKIIMH B MEXaHU3ME MIPUTOTOBJICHUS JIEKAPCTBEHHBIX (POPM.

Ymenus:

paboTaTh ¢ OCHOBHBIMH THIIAMH TPUOOPOB, UCTIONIB3YEMBIX B (PU3NIECKON M KOJUIOMIHOW XUMHM;
paccuuThIBaTh TEPMOAMHAMHUYECKHE (YHKIMH COCTOSHUSL CHCTEMBbI, TEIUIOBbIe 3 (HEKThI
XMMUYECKHUX IPOLIECCOB; PACCUUTHIBATE KOHCTAHTHI PAaBHOBECHS, PAaBHOBECHBIE KOHILIEHTPAIMH
peareHToB, paBHOBECHBIN BBIXO/I MMPOIYKTOB PEAKIIUU, CTEIIEHb MIPEBPAIICHHS] HCXOIHBIX BEIIECTB;
CMellaTh paBHOBECUS B pacTBOpax. coOMpaTh NPOCTEHIINE YCTAaHOBKH JJIsI TPOBEICHHS
1ab0paTOpHBIX HCCIAENOBaHUN. TaOynupoBaTh OSKCHEPUMEHTANbHBIE JaHHbBIE, TpadUuuecKu
MPEJCTABISITh WX, UHTEPIOIUPOBATH, SKCTPANIOIUPOBATH MJISl HAXOXKACHHUS WCKOMBIX BEIUYHH;
U3MEpPATh  (U3UKO-XMMHUYECKHE  [apaMeTpbl  PacTBOPOB;  IPOBOJIUTH  3JIEMEHTAPHYIO
CTaTUCTHYECKYI0O  OOpabOTKy  OSKCIEPUMEHTAJbHBIX  JaHHBIX B  (DU3MKO-XUMHYECKUX
HKCIEpUMEHTaX; 00padaTbiBaTh, aHAIU3UPOBATh U 0000IIATH PEe3yIbTATHl (UZNKO-XUMHUYECKHX
HaOJIIOICHUT ¥ M3MEpPEeHMH; NMPUMEHSTH IOJyuYeHHbIE 3HAHWS TMPH W3YYEHUH aHAIMTUYECKOM,
dapmarieBTUYECKOH XMMUH, (PapMaKorHO3WH, (apMaKOJOTHH, TOKCHKOJIOTMH, TEXHOJIOTHU
JIEKapCTB.

Haegviku:

BJIQJICHUE METOJaMHU CTAaTUCTUYECKOW 00pabOTKM HKCIEPUMEHTAIbHBIX Pe3ylbTaTOB (HHU3UKO-
XUMUYECKUX  HCCIEJOBAHUM; METOJUKOW  OLIEHKHM TOTpeImHocTel  (PU3MKO-XUMHUYECKUX
U3MEpPEHUil; METOIaMU KOJIOPUMETPHUH, TOISIPUMETPHH, MMOTEHIIHOMETPUH, CIIEKTPO(HOTOMETPHH,
pedpakTOMETpHH, KPUOMETPUHU, Xpomarorpaduu; HABBIKAMU HWHTEPIPETAIMHd PACCUUTAHHBIX
3HAQYEHWH TepMOIMHAMHUYECKMX (YHKIMIA C IEeTbl0  MPOTHO3UPOBAHHS  BO3MOXKHOCTH
OCYILIECTBIICHUS] M HANpPAaBJICHUS MPOTEKAHUS XMMHUYECKHUX IPOLIECCOB; TEXHUKOW IMPOBEICHUS



OCHOBHBIX (DU3UKO-XUMHUYECKUX HKCIEPUMEHTOB; TEXHUKON HKCIEPUMEHTAIBHOIO OMpPEeIICHUs
pH pacTBOpOB mpu MOMOIIM UHIUKATOPOB U MPUOOPOB; (PU3MKO-XUMUUIECKUMH METOIaMHU aHAIIN3a
BEIIECTB, 00Pa3yIOIIUX UCTUHHBIE PACTBOPHI M IUCIIEPCHBIE CUCTEMbI; HABBIKAMU MTPUTOTOBIICHMUS,
OIICHKOW KadecTBa, CMOCOOAMH TIOBBIIICHUS CTA0WIBHOCTH JHMCIIEPCHBIX CHCTEM; HaBBIKAMHU
MPOBEJCHUS] HAyYHBIX HCCIECIOBAHUM Ui YCTAHOBJCHHUS B3aHUMOCBSI3U (PHU3UKO-XUMUYECKUX
CBOICTB ¥ (papMaKOIOTHUECKON aKTUBHOCTH.
Oprannyeckass XuMHs:
3uanus:

— HayyHbI€ OCHOBBI KJIACCH(HKALINN, HOMEHKJIATYPbl M H30MEPUHN OPraHUYECKUX COEIUHEHUI];

— OCHOBBI CTEPEOXUMUH;

— 0COOCHHOCTH PEaKIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COCAMHEHUM

— XapaKTEepUCTHKYy  OCHOBHBIX  KJACCOB  OpPraHMYECKUX  COCAUHEHUH:  YIJIEBOJOPOJIBI;
raJlOTeHIPOU3BOHbIE, THIPOKCUIIPOU3BOIHBIC (CIUPTHI U (DEHOJIBI), OKCOCOCTUHEHNUS (aTbACTH IbI
U KETOHbI), KapOOHOBBIE KHUCIOTHl M HMX (YHKIHOHAIbHbIE MPOU3BOAHBIC, AMHUHBI, a30- U
JIMa30COECTUHEHNUS, TeTepOPYHKIMOHAIbHbIE COCIUHEHUS (TMIPOKCH-, OKCO- M aMUHOKHCIIOTHI),
YIJIEBO/IbI, H30TPEHOUIBI, TETEPOLUKINYECKUE COCIUHEHMS, AIKAION/IbI;

— OCHOBBI KAUECTBEHHOI'O aHAIN3a OPTaHUYECKUX COCITUHEHUN.

Ymenus:

— TIPUMEHATh IIpaBWJIa Pa3IMYHBIX BHJIOB HOMEHKIATYp K pa3IMYHBIM KJIACCAM OPraHMYECKHUX
COCJIMHEHUI1; MPeCKa3bIBaTh CIIOCOOBI MONyUYEHHUS] U XMMUYECKHE CBOWCTBA COCUHEHUH, UCXOs
U3 UX CTPOEHNS,

— KJacCU(PULIUPOBATh XUMHUUYECKHE COETUHEHNUS, UCXOS U3 CTPYKTYPHBIX OCOOEHHOCTEI];

— 000CHOBBIBATH U NpeiaraTb KAYeCTBEHHBIN aHaJIN3 KOHKPETHBIX OPTaHUUECKUX COCTUHEHUH;

— co0upath NpOCTEUIINE YCTAHOBKH JUIsl IPOBEJICHUS JJAOOPATOPHBIX MCCIIEIOBAaHUM, MOJIb30BaTHCS
XUMHUYECKHM 000pyI0BaHUEM;

— TPOBOJAUTH JAOOPATOPHBIE OMBITHI, OOBSICHATh CyThb KOHKPETHBIX PEAKLUl W MX aHATIUTHYECKHUE
3¢ dekThl, 0hOPMIATH OTYETHYIO JOKYMEHTAIIMIO 0 AKCIIEPUMEHTAIbHBIM JaHHBIM;

— HICHTU(UIHMPOBATH MPEUIOKEHHBIE COSAUMHEHHSI HA OCHOBE PE3yJIbTATOB KAUECTBEHHBIX PEAKIINH,
a Taxke JaHHbIX Y @- u MK-cnekrpockonuu.

Haevixu:

— II0 TEXHHKE XUMHUYECKUX 3KCIIEPUMEHTOB, IPOBEACHUS IPOOUPOUYHBIX PEaKIMii, HABBIKOM PaOOTHI
C XUMUYECKOM MOCYJ0M U MpOoCTeHIInMU pubopamu;

— TI0 IOCTAHOBKE U MPOBEACHHUIO KaUECTBEHHBIX PEAKIMM C OpraHUYECKUMHU COCINHEHIAMU;

— BIIQJICHUE METOJHMKaMM MOJTOTOBKU JIAOOPAaTOPHOrO OOOPYAOBaHMS K MPOBEIEHHUIO aHAnW3a U
CHHTE3a OpPTraHWYECKHX COCIUHEHWI; HABBIKAMHM IO IPOBEACHHUIO CHCTEMATHYECKOIO aHaIM3a
HEU3BECTHOI'O COCIUHEHHS.

[Tpu ocBoeHMM JaHHOW TUCHMILIUHBI 00YyYaroOMIUNUCA CMOMKET MPOJAEMOHCTPUPOBATh (YACTUYHO)

caenyromue 06o0meHHbIe TpyaoBbie GyHKIuKU (OTD) u Tpynossie Gyukmuu (TD):

Kon u O060011eHHbBIE TPYA0BbIE GYHKIIUU Tpynobie GpyHKIUH
HaMMEHOBAaHUE
npodeccuonansio | Ko HaumenoBanue HaumenoBanue Kon
ro CTaHJapTa i

02.006 IlpoBmzop | A | KBanudunupoBannas WzroroBnenue nexkapcTBeHHbIX | A/05.7
(bapmaneBTHYECKAS MOMOIIb | IPENapaToB B yCJIOBHUSX
HaCEeJICHHUIO, NalyeHTaM | alTeuHbIX OpraHu3anui
METUIIMHCKUX OpraHM3aIiH,




paboThl, YCIYTH MO JTOBEACHUIO
JIEKapCTBEHHBIX Mpenaparos,
MEJUIIMHCKUX H3ACIUNA, IPYTUX

TOBAapOB,  pa3pemIeHHBIX K

OTITyCKY B anTeuHBIX

OpraHu3alysX, 1O KOHEYHOTO

oTpeOuTes.
02.013 A | IlpoBenenue pabort o | [Iposeaenne pador mo orbopy | A/01.6
Crenumanuct 1o KOHTPOJIIO KauecTBa | U yaery 00pasIoB
MIPOMBIIITIEHHOH (bapMareBTHYECKOT0 JIeKapCTBEHHBIX CpeICTB,
bapmanuu B MIPOU3BOJICTBA HCXOIHOTO CBIPBS u
00JTacTH KOHTPOJIS YIaKOBOYHBIX MaTeprasoB,
KauecTBa MIPOMEXYTOYHON MPOAYKIUU U
JI€KapCTBEHHBIX O00BEKTOB MPOU3BOACTBEHHON
CpeacTB Cpeabl

VYka3zannast 00001eHHas TpyoBasi GyHKIUS MPEAyCMaTPUBAET BBINOJIHEHUE (YACTUYHO) CIIEAYIOLINX
TpynoBbix neictBuil (Tl), Hannune HeoOX0AUMBIX yMeHHH (Y) 1 He0OXOUMBIX 3HAHU (3H):

Tpynossbie neiicreus (T1)

Dopmyauposka T/{

TH.3

Usrorosnenne JICKAPCTBCHHBIX MMPETIapaTOB B COOTBETCTBHUHU C ITPaBUJIaMU
HU3TOTOBJICHUA U C YYETOM BCCX CTaaui TeXHOJIOTHUECKOTO npormecca,
KOHTPOJIb KAY€CTBA Ha CTAAUAX TEXHOJIOIMYECKOI'O IMPOoIecca

TH.5

Cratuctuueckas 00pabOoTKa MOIXYYEHHBIX pe3yIbTaTOB HCCIEIOBAHUH,
UCIIBITAHHUI ¥ DKCIICPUMEHTOB 1O (papMalnieBTHYECKOI pa3padoTKe

Heo0xoaumbie ymenus (Y)

Dopmy.poBka (Y)

v.2 Hcnons30BaTh cpencTBa M3MEPEHUs, TEXHOJIOIMYECKOE U HCIIBITATEIIBHOE
o0opyaoBaHue, TpUMEHseMble Tpu (apmareBTHUECKONH pa3paboTke (B
OTHOIIICHUHU pa3pabaThIBAEMBIX JIEKAPCTBEHHBIX CPEJICTB)

v.9 WuTepnpeTrpoBaTh U OIEHUBATH PE3yJIbTAThl BHYTPUAIITEYHOTO KOHTPOJIS
Ka4yecTBa JICKAPCTBEHHBIX CPEJICTB

V.4 Onpenensars TpyJ0EMKOCTh TEXHOJIOTHYECKOTO MPOIIECCa, MATEPUATTbHBIN

OanaHc U TCXHOJIOTUYCCKYIO ce0eCTOMMOCTh IMPON3BOACTBA
JICKAPCTBCHHEIX CPCIACTB

Heo0xoaumble 3Hanus (3H)

®opmyanposka (3H)

31.2 (02.006) MeTtopl aHaIM3a, UCIIOIB3YEMBIE IIPH KOHTPOJIE KAaUECTBA JIEKApCTBEHHBIX
CpeACTB U onucaHHble B 'ocynapcTBeHHON (hapMakornee
3u1.2 (02.013) DU3NKO-XUMHUUECKUE, XUMHUYCCKUE, TEXHOJIOTUYCCKUE u

MHUKPOOHMOJIOTHYECKHE XapaKTEPUCTHKH HCIIBITHIBAEMbIX JIEKapCTBEHHBIX
CPENCTB, UCXOAHOTO CBHIPbs U YIIAKOBOYHBIX MaTEPHUAIIOB, IPOMEKYTOUHON
MPOAYKIUHN U 00BEKTOB POU3BOJICTBEHHOM Cpe/Ibl

31.10 (02.013)

XapakTepUCTUKU J1a00paTOPHOro 00OpYOBAHUS, HCHOJIB3YIOLIErocs B
MPOBOAMMBIX ~HCIBITAHUSX, I[paBWJIa €ro JSKCIUTyaTaluu, M[OPsI0K
MIPOBEICHUS KAJIMOPOBKH, MPOBEPKH pabOTOCIIOCOOHOCTH




31.7 (02.006)

Meroasl  CTaTUCTUYECKOTO  YIPAaBJICHUS  KAadyeCTBOM, METOBI
MaTEMaTHYECKON CTaTUCTUKH, NPUMEHSEMBIE IIPU OLIEHKE IOJYyYEHHBIX
PE3yIbTATOB MCIBITAHUHA U SKCIIEPUMEHTAILHOU PaOOTHI




4. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS IMCHUIIMHBI (KOMIIETEHIIUN 00y4aonIerocs,
(opmupyembie B pe3yibTaTe 0CBOCHUS JUCHUNIMHBI (MOTYJIS)

B pesynbTate OCBOSHUS NMCHMIUIMHBI Y CTYJEHTA JIOJDKHBI OBITH CPOPMHUPOBAHBI CIEAYIOIINE
KOMIIETCHIIUU
OIIK-1. Cnocoben HCHONL30BaTh OCHOBHBIE OHWOJOTHYECKUE, (DU3UKO-XMMHUYECKHE, XUMHUYECKHE,
MaTeMaTUYeCKHEe METOABl I pPa3paboTKHW, WCCICAOBAHMA W JKCIEPTU3bl JIEKAPCTBEHHBIX CPECTB,
W3TOTOBJICHUS JIEKAPCTBEHHBIX TPENapaToB.
B pesynbpTaTe 0CBOCHUS AUCIUIUIMHBI 00YYAIONTUIACS JOJDKEH MTPOIEMOHCTPUPOBATD CIEAYIOIIHE
3HAHUS, YMEHHUSI, HABBIKU:

HanmenoBanune
WHIUKATOpa AOCTHKEHUS

B pe3ynbraTe U3y4eHUs AUCIUILUIMHBI 00YYaOUIHeCs JOKHBI:

1/ .

No Kox | obmenpodeccronansHON OleHOYHbIE

o KOMITETEHIIIH 3HaTh Ymets Bnaners cpencTsa

1. | OIIK | [IpumeHsieT OCHOBHEIE | - OCHOBHBIE | - pemars | - xumuueckumu | [lucbmenHas

-1.2 | pu3MKO-XUMHUYECKHE H | TEOPETHYECKHE [IpaKTUYECKUE METOAAMHU KOHTpPOJIbHAs
XUMUYECKUE  METOMBI | MOJIOKCHUS 3alayd  XUMUH B | OICHKHU pabora,
aHanm3a US| XUMHYECKOM chepe (hapmaneBTHUeC | cobecenoBaHue
pa3paboTkw, HayKH mpo(hecCHOHANBHON | KX o
HCCTICIOBAHUM u JESTETHLHOCTH; rokasaresnei CUTYaIlMOHHBIM
JKCTIEPTU3BI - UCIIONIb30BaTh | MPUMEHUTEIBH | 3aJa4aM u
JIEKapCTBEHHBIX OCHOBHBIE (HM3UKO- | 0 K 0O0BEKTaM | JJabOpaTOPHBIM
CPEICTB, XUMUICCKUE npodeccruonans | padoram,
JIEKApCTBEHHOTO TEPMUHBI U MOHATHUS | HOM KOMITBIOTEPHOE
pPaCTUTENBHOTO  CBHIPBSA JUTSt peuieHus | AesITeIbHOCTH TECTUPOBAHUE
u OMOIOTHYECKUX cnenupuIHBIX
00BEKTOB npodecCHOHATBLHBIX
3a1ay.

2. | OIIK | [IpuMeHsieT OCHOBHBIE | ~-OCHOBHBIE - ONUCHIBATH | - texHukoll | IluceMenHas
-1.3 | meTomm! ¢busuko- | Teopuu 0 | CTpOGHHE  aTOMOB | XUMHYECKHUX KOHTPOJIbHAS
XUMUYECKOTO aHalIu3a | CTPOCHHH aToMa, | JIEMEHTOB U | 3KCIIEPUMEHTOB | padoTa,

B W3TOTOBJICHUU | XUMUYECKOH OOBACHSATD , TIpoBelieHUs | cobecemoBaHUe
JIEKapPCTBEHHBIX CBSI3M, OCHOBHBIE | IIEPHOJUIHOCTD MPOOMPOYHBIX | IO
IpenaparoB 3aKOHBI M3MEHEHUS WX | peaxiuii, CUTYaIlMOHHBIM

TEPMOJMHAMUKHU. | CBOMCTB Ha OCHOBE | HABBIKAMU 3aauam u

- OCHOBHBIE | CTPOCHUS uxX | paboTHI ¢ | mabopaTopHBIM

MTOJIOKEHUS aTOMOB; XUMHYECKOM pabotam,

TEOPUH CTPOCHUS | - OMpPENEsATh BUIBI | OCYIOM; KOMITBIOTEPHOE

aToma, CBsI3eH M OOBSACHATH | - HaBBIKAMH | TECTUPOBAHUE

(hopMyITHPOBKY MIPOCTPAHCTBEHHOE | TIPUMCHECHIS

MIEPUOINIECKOTO | CTPOCHUE BEIMIECTB; | 0a30BBIX

3aKOHA; - BBIUUCIISTH COCTaB | 3HaHUU npu

- MOJIOKEHUS | U KOJIMYECTBA | PEIICHUHU

TEOpHUH WHIUBUTY ATbHBIX XUMHUECKUX

XUMHAYECKOU BEIlECTB B | 3aga4

CBSI3HM, BHIBl U | pacTBOpax;

MEXaHW3MBI  ee | - COCTaBIISITh

00pazoBaHus; MOJIEKYJISIPHO-

- CIOCOOBI | HOHHBIC YpPaBHCHHS

BBIPKEHHS TUCCOIMAIIAN u

cocTaBa THUAPOJTHA3a u

pPacTBOpOB; OTPECIITh

- MIOJIOKEHUS | PEAKIUIO CPEIIbI;

TCOPHH - COCTaBJISITh




ANEKTPOIUTHUECK | YpaBHEHUS
Ol JucconManuy | OKUCIUTEIBHO-
JJNIEKTPOJIUTOB U | BOCCTAHOBHUTEIHHBIX
TUAPOIIN3A CONEH; | peakiuii,
- OCHOBHBIE | PAacCTaBIATh
MOJIOKEHUS k03 pureHTHl,
TEOpUHU OTIpeNesTh
OKHUCIIUTENBHO- OKHCITUTEIb u
BOCCTaHOBHUTEIHH | BOCCTAHOBHTEID;
BIX PEaKLU; - COCTaBILITh
- XUMUYECKUE
KJTaccu(UKaIIo | ypaBHECHUS,
u o0mue | onmHChIBaroIIye
CBOMCTBA CBOICTBa METAJLJIOB
OCHOBHBIX u HEMETAJIOB,
KJIaCCOB OKCHJIOB,  KHCJIOT,
HEOPraHWYEeCKUX | OCHOBAaHUM, COJIEH
COCTUHCHMI,
- DJJEeKTPOHHOE
CTpOEHHE,
¢dusnueckue u
XUMHYECKHE
CBOMCTBa
METaJIOB u
HEMETaJIIOB.
OIIK | I[Ipumensier OCHOBHBIE HCTIOJIB30BATh - HaBbikaMu | [TucbmMeHHas
-1.4 | maTematuueckue XUMUYECKUE OCHOBHBIE MIPOBEACHUSA KOHTpPOJbHAs
METO/bI U | TEpMUHBL, XUMUYECKUE XUMUYECKOTO pabora,
OCYIIECTBIISIET TTOHSITHS U | TIOHATHS W TOHATHS | DKCIIEpUMEHTa | cobecemoBaHme
MaTeMaTUYECKYIO METOABI pabOTHI C | APYTUX u METOJaMH | TIO0
00paboTKy JAHHBIX, | HEOPTAHUYECKUM | €CTeCTBEHHOHAYYHBI | 0OpaOOTKH €ro | CUTyallHOHHBIM
MONlyYeHHBIX B XONIE | M BEMIECTBAMH | X JUCIHUIUIAH TPH | Pe3yJTbTaTOB; 3aa4amM u
pa3paboTku npu pEIICHUH | PEUICHUH OCHOBHBIX | - HaBBIKaMH | J1JaAOOPAaTOPHBIM
JIEKapCTBEHHBIX npodeccuoHallbH | TPOQEeCCHOHANBHBIX | MHTEpIpeTanuu | paboram,
CPEeICTB, a  TakKXe | bIX 3a/1aY; 3aaq PACCUMTAHHBIX | KOMITBIOTEPHOE
HCCIIeIOBAaHUIN u 3HAYEHUN TECTUPOBaHUE
SKCTIEPTU3BI TEPMOJAUHAMUY
JIEKapCTBEHHBIX eCKUX (hyHKITHIA
CPEICTB, c IEJBI0
JIEKapCTBEHHOTO MIPOTHO3UPOBAH
pPaCTUTENBHOIO  CBHIPbSA us
u OMOJIOTHYECKUX BO3MOXKHOCTH
00BEKTOB OCYIIECTBIICHUSI
U HampaBlieHHE
MIPOTEKAHUS
XUMHYECKUX
MIPOLIECCOB.

OO6mmM cpeacTBOM KOHTPOJIsL 3HaHWM oOydarommxcs sBisieTcs: BBeneHHas B B ®T'BOY BO
«COI'Y» GamibHO-pEeHTHHIOBasl CUCTEMA OIICHKHU YCIIEBAEMOCTH CTYJICHTOB.




S. Coaepxxanue u yueOHO-MeTOAMYECKAS KAPTA IMCHUILIHHBI «O01as 1 HeOpraHu4ecKasi XUuMHUs»

Taobnuua 5.1

Howmep HauMeHOBaHHE TeM (BOle?COB), Sansrust CamocrosiTejbHast padoTa KosmmuectBo

H3y4aeMbIX M0 JAHHOI CTYACHTOB ®DopMbI KOHTPOJISI 6annos
HeJeJIn JIurepartypa
MUCIHUILIAHE R
nek | yab Coneprxanue Yacel min max

1-2 BBenenue. - 6 OCHOBHBIE 3aKOHBI, TTOJIOKCHHUS W TOHATHSA | 4 [MucbmenHnas
OcHOBHBIC 3aKOHBI OOIIEH U oOmmieii ¥  HEOPraHWUYECKOH  XUMUW. KOHTpPOJIbHAS pabora, [1-12]
HEOpPraHW4eCcKon XUMHH. Homenknatypa OCHOBHBIX KJIacCOB cobecenopanne 1o
Baxneiimue KJIACCHI HEOPraHUYECKHX BEILECTB. CHTYallHOHHBIM 3a/ia9aM 1 | ()

HEOPTAHHYECKUX J1a00paTOpPHBIM ~ paboTam,
4 KOMIIBIOTEPHOE
COeAMHEHHH
TECTUPOBAHUE, KOHCIIEKT

3-4 OCHOBHBIE 3aKOHOMEPHOCTH | 2 4 | 3akon IT'ecca.  Pacuerbl  m3MmeHeHus | 4 ITucpmennas [1-12]

MPOTCKaHMS XUMHYCCKHUX SHTAIBNUI XUMUYECKUX PEaKUUil U (PU3UKO- KOHTpPOJIbHAA pabora,
MPOLIECCOB.  DHEpPreTHKa M XMUMUYECKUX TIPEBpallIeHHH (pacTBOpEeHHE cobecenopanne 1o
HanpapI€HHE  XMMHYECKHX BEUIECTB,  JMCCOLMALMS  KHCIOT H CnéyauHOHHHM 3az[%an n|0

o o JIa00paTOPHBIM a00TaM
peakuuit OCHOBaHMIT) Ha OCHOBE 3aKoHa [ ecca. paTop p ’
KOMIIBIOTEPHOE
TECTUPOBAHUE, KOHCIICKT

5-6 Yyenue 0 pacTtBOpax. | 2 6 | OcHOBHBIE OTIpe/IeTICHNS: pacTBop, | 4 ITncemennast [1-12]
PaBHOBecHbIE TIpOlLIECCHI B pacTBOpUTENIb, PAacCTBOPEHHOE BEIIECTBO. KOHTpOJIbHaA pabora,
pacTBopax. PactBopumocTs. PacTBOpBI Tra3000pasHBEIX, cobeceioBanne o
OcMOTHYECKHE CBOMiCTBa JKUJIKMX W TBEpAbIX BelmlecTB. Boja Kak CHTYaIlMOHHBIM 3a/iadaM 1

nabopaTopHbIM paboTtam,
pacTBOpPOB. OIUH W3 Hauboyiee PacCIpOCTPAHEHHBIX
- KOMITBIOTEPHOE
pactBoputeneil. Pons BOIHBIX pacTBOpOB B
TECTUPOBAHUE, KOHCIICKT
KU3HEACATEITHPHOCTH OpPTaHN3MOB. 0
HeBogHble pacTBOpPHUTENIM W PacTBOPHI.
[Iponiecc  pactBOopeHmsi Kak  (U3UKO-
XUMHUYECKOE  sBIeHHE. TepMoIWHAMHKa
mporiecca pacTBOPEHUsI.
OcHOBHbIE CIOCOOBI BBIpaKEHUSA
KOHIICHTPAIUH PacTBOPOB.

7-8 Peakmmum ¢ mepeHocom | 2 2 | DOnexkTpoHHas  TEOpUs  OKHUCIMUTENbHO- | 4 ITucemennas [1-12]
3NEeKTPOHOB. OKHCIUTEIHHO- BOCCTaHOBUTEJIbHBIX (OB) peaKuui. KOHTpOJIBHAS pabora, 0
BOCCTaHOBHUTEIILHEIE OKHCITUTETHHO-BOCCTAHOBUTEIBHEIC cobecesioBane 1o
pEaKIHu. CBOMCTBA DJICMECHTOB M HMX COCIMHCHHUI B CHTYallMOHHBIM 3a/1a4aM 1




3aBUCUMOCTHU OT IIOJIOXKCHHS DOJICMCHTA B
HepI/IOHI/I‘IGCKOﬁ CUCTEME DOJICMCHTOB U

nabopatopHbiM  paboTam,
KOMIIBIOTEPHOE

CTETIeHN OKHCIIEHUS AJIEMEHTOB B TCCTUPOBAHNC, KOHCIICKT
COCAMHECHHSX.
9-10 CxopocThb XUMHYECKUX 8 | 3akon  peifctByrommmx — Macc  (3AM). ITucemenHast
peaKuuid. Xumuueckoe KoHcTaHTa XMMUYECKOr0 paBHOBECHUS U €€ KOHTPOJIbHAS pabora, [1-12]
paBHOBECHE. CBA3b CO  CTAaHAAPTHBIM  H3MEHEHHEM cobecenopanme o
sueprun ['m66ca u sHeprun [enbMrosbua CHTYalMOHHEIM 3a/1a4aM 1
npouecca.  OmpeneneHne  HaNpaBICHUS 11aGopaTopHEIM - paboTam,
MPOTeKaHWsI pEaKIuH B CHCTEME IMIpH Eggfgg;zgig’emmnem 4
JTAHHBIX YCJIOBHSIX.
Xumuyeckoe paBHOBecwe. KadecTBeHHas
XapaKTEPUCTUKA COCTOSHUS XUMHUYECKOTO
paBHOBecus.  CMelieHHEe  XHMHYECKOTO
paBHoBecus. Ilpunnun Jle Illarense -
Bbpayna.
4 15 [1-17]
11-12 | Xumuueckue peakuud U 16 | Teopust >IEKTPOIUTUYECKON TUCCOLMALIMU IMucemenHas [1-12]
paBHOBeCcHSI B  pacTBOpax (Appennyc C., Kabmykos 1.A.). KOHTPOJIbHASA patora,
3JIEKTPOIIUTOB. I'nnponus Teopust pacTBOPOB CHIIBHBIX 3JIEKTPOIHUTOB. cobecenopanne 1o
coneii. BydepHble pacTBOpEL. HoHHas cujia pacTBOPOB. CHTYalMOHHBIM 3a/la¥aM 1 5
I'ereporenHsie paBHOBECHSI. 11aGopaTopHEIM - paboTam,
KOMITBIOTEpPHOE
TECTUPOBAHNEC, KOHCIICKT
13-14 | CtpoeHue BeliecTBa. 4 | KBanToBOo-MexaHHuecKasi MOJENb CTPOCHHUS [Tucbmennas [1-12]
Crtpoenue AIIEKTPOHHBIX aTOMOB.  ODINEKTpOHHBIE  (GOPMYIBI U KOHTPONbHASA pabora,
000104eK aTOMOB. 3JIEKTPOHHO-CTPYKTYPHBIE CXEMBI aTOMOB. cobecenoparue o
[Mepronnueckuii 3akon (I13) ITpasuno I'yana. Mpunuun [Mayy. CHTYalMOHHBIM  3a71a4aM,
W TEPUOAHYECKAs CHUCTEMA Ilepuonnueckuii  3aKoOH (I13) .. KOMIILIOTEPHOE
(ITIC) rmeMeHTOB. MeHneneeBa U €ro TpPaKTOBKA Ha OCHOBE TECTHPOBAIHE, KOHCTICKT
KBaHTOBO-MEXaHHYECKON TEOPHUU CTPOCHUS 5

4TOMOB. Crpykrypa Ilepuognueckoi
cucrembl snementoB (IICD): mepuonsl,
rpynmel, cemeiictBa, s-, p-, d-, f-
knaccuukanus SJIEMEHTOB (610KM).
Ilepuoguueckuii  xapakrep  U3MEHEHUS
CBOWMCTB TPOCTHIX BEHIECTB, OKCHIOB W




BOJIOPOJIHBIX COE€IMHEHUH 3JIEMEHTOB.

15-16 | KBaHTOBO-MeXaHUYECKUE 2 4 | I'nbpunuzanus aTOMHBIX opburaneii. | 4 ITucemenHas [1-12]
TEOPUH XUMUYECKOU CBSI3U. YcToOWYnBOCTE  THOPHIHBIX  COCTOSIHUH KOHTPOJIbHASL patora,
pa3MYHBIX aTOMOB. [IpocTpaHCTBEHHOE cobecenopanne 1o 5
pactonoKeHue aToMOB B MOJIEKyJax. CHTYalMOHHBIM  3a/1a4aM,
XapakTepHbIe CTPYKTYPBI TPEX-, YeThIpeX-, KOMITBIOTEPHOC
TECTUPOBAHUEC, KOHCIICKT
TSITH- U IIECTHATOMHBIX MOJIEKYIL.
17-18 | KoMmmniekcHple coeauHeHus. | 2 4 | CoBpeMeHHOE coJiep KaHue noHsaTusa | 4 ITucemennas [1-12]
Xumusl  KOOPAMHALMOHHBIX «KOMIIJIICKCHBIC COCTUHECHHUSDY (KC). KOHTPOJIbHAA pabora,
COCIUHCHHH. Crpyktypa KC: 1eHTpanbHBIA  aToM, cobecenopanme o
JIUTaH Ibl, KOMIUIEKCHBINA HOH, BHYTPEHHASA U CHTYaIIMOHHBIM 3a/iadaM 1
BHEIIHsIsSI cdepa, KOOPAMHALIMOHHOE YHCIIO nabopatopibiM - pagotam,
LHEHTPAJIBHOTO aToMa, JIEHTaTHOCTb :gir:gg;:ﬁigiomnem 5
JUTaHIOB.
IIpupona xumuueckoii cesizu B KC.
Knaccudukammss u Homenknatypa KC.
KoMrutekcHbIe KUCITOTHI, OCHOBAaHHSA, COIIH.
buonornueckas pons KC.
Hroro 3a cemectp, yac 18 | 54 36
BTOPASI PYBEJKHASI ATTECTALMSI (KOMIIbIOTEPHBII TECT) 15 [1-17]
BTOPOI1 YUEBHbI CEMECTP
1-2 Xumus 3JIEMEHTOB. s-| 2 8 | s-omeMeHThI - METaJLJIbI. OO6mmras | 2 ITucemennas [1-12]
DJICMCHTHI M UX COCAUHCHUS. XapaKTCPUCTHKA. W3MmeHenne  cBOMCTB KOHTPOJIbHAA pabora,
[lepokcua Bogoposa. aneMeHTOB IIA mOArpymibel B CpaBHEHUU C cobeceioBanne o
TA. XapakTepucTHKH KaTHOHOB. CUTYalMOHHBIM 3a/1a4aM 1
B3aumoneiicTBuEe METaIIOB C KUCIOPOAOM, 11aGopaTopHLIM - paboTam,
oOpa3oBaHue OKCH/IOB, MIEPOKCHIOB, HOMUBIOTEPHO®
TECTUPOBAHUE, KOHCIICKT
THUIIEPOKCH/IOB (cynepoxcumios, 4

Ha/ANepoKcuaoB). B3aumoneiicTBre ¢ Bo1oi
3TUX COelMHEHUH. ['MIpOKCHIBI MIETOYHBIX
u LIeJI0YHO3EMETIBHBIX METaJIOB;
amM(pOTEepPHOCTh THAPOKCHUIA OSPHUILIHSL.

Bsaumoneiicteue HIETTOYHBIX u
IIEJIOYHO3EMENIBHBIX METAJUIOB C BOJOH H
KHCJIOTaMH. Comn [IETOYHBIX u




II€104YHO3EMETbHBIX.
KectkocTh BOABI, €AMHULIBI €€ U3MEPEHNS,
IpeAesbl, BIUSAHUE Ha >KUBBIC OPTaHU3MBl U
MIPOTeKaHHE peakiuil B BOAHBIX PacTBOpPAX,
METO/Ibl YCTPAHEHHUS )KECTKOCTH.

Xumusa COEIMHEHUN p-
anemeHtoB  III  rpymnmer
MIEPUOANUECKON CUCTEMBI.

P-2JIEMEHTHI I CPYIIIIBL. Oo6mas
xapakrepuctuka Il Tpymmer. DmekTpoHHBINA
JeQUUUT W €ero BIMSHME Ha CBOMCTBa
3JIEMEHTOB U UX COequHEHuH. M3meHeHue
YCTOWYMBOCTH COEIMHEHUN CO CTENEHIMU
okucieHus +3 u +1 B rpynme p—3JIeMeHTOB
[II rpynmsl.

IIuceMenHas
KOHTPOJIbHAs pabora,
cobecenoBanmne 110

CHUTYAIMOHHBIM 3a/a9aM H
J1a00paTOpPHBIM  paboTam,
KOMITBIOTEPHOE
TECTHPOBAHKE, KOHCIIEKT

[1-12]

XuMus COCIMHEHUN -
anemeHtoB IV rpymnmsl
MEePUOINYECKON CUCTEMBI

Oomas XapaKTepHUCTHKA yTiaepona.
Annorponuyeckue Moandukanun
yraepoma. Tumbl  THOpuAM3anu  aroma
yriepona u CTpOEHHE

YIJIEPOJOCOAEPKAIUX MOJEKYNI. YTIIepoa
KaKk OCHOBAa BCE€X OPraHMYECKUX MOJIEKYJI.
dusnyeckue W XUMHUYECKHME  CBOMCTBA
MPOCTHIX BEIIECTB. AKTUBUPOBAHHBII yToib
KaK aJIcOpOeHT.

Yrinepon B OTPUIATENBHBIX  CTEMCHAX
okuciieHus. KapOujpl aKTUBHBIX METaJLIOB
Y COOTBETCTBYIOIIME UM YTJIEBOJIOPO/IbI.

IIncemenHas
KOHTPOJIbHAS pabora,
cobecenoBanmne o

CUTYallMOHHBIM 3ajJiadaM U
nmabopaTopHEIM paboTawm,
KOMIIBIOTEPHOE
TECTUPOBAHHUE, KOHCTIEKT

[1-12]

XumMusg  COeIUHEHUH  p-
3JIEMEHTOB v TPYIIIbI
MEPUOANYECKON CUCTEMBI

p—Onementsl V rpymmbl. CoequHEHHS a30Ta
C OTPHLATEIBHBIMH CTEHECHSIMH OKHCIICHUSI.
Hutpuger. Ammmak, KO u OB
XapaKTePUCTUKA, PEaKIUM  3aMeIleHHS.
AMUILL AMMUaKaThl. CBoiicTBa
AMUHOKHCJIOT KaK MPOM3BOJHBIX aMMHaKa.
HNoH amMMOHHS HW ero CoiH, KHCIOTHBIE
CBOWCTBa,  TEPMHUYECKOE  pa3lIOKECHHE.
T'unpasun u rugpokcwnamud. KO u OB
XapaKTEePUCTHKA. ABOTHCTOBOIOpOTHAS
KHACJIOTa U a3HIbL.

Annorpornmyeckue Moaudukaimu gpocdopa,
WX XUMHYECKasi aKTUBHOCTb.

IIucemenHas
KOHTPOJIbHAS pabora,
cobecemoBanmne 110

CUTYaIMOHHBIM 3a][a4aM U
na0opaTOpHBIM ~ paboTawm,
KOMITBIOTEPHOE
TECTHPOBAHKE, KOHCIIEKT

[1-12]




®ocpunel.  Dochun.  CpaBHeHHE  C
COOTBETCTBYIOIMMH COCANHEHUSIMHU a30Ta.
A3oTt, docdop, MBIIIBIK B OpraHU3Me, HX
Ouosoruyeckas poib.

XuMHYECKHE OCHOBBI NPUMEHEHUS! THUTAaHa,
HUOOMS W TaHTajJa B XHUPYPIHH, THTaHa
JUOKCHAa W AaMMOHMS MeTaBaHajara B
dapmanmu.

9-10

XvuMHsl ~ COEOUHEHUH  p-
snemMeHToB VI rpynmsl
MEePUOANIECKON CUCTEMBI.

Kucnopon. O6mias xapakrepuctuka. Poib
KACJIOpOJa Kak OJHOTO W3 Hamboiee
PacnpoCTPaHEHHBIX 3JICMEHTOB U COCTABHOMN
yacTH  OOJNBIIMHCTBA  HEOPTaHUYECKHX
coenrHeHUH. OCOOEHHOCTH BIEKTPOHHOM
CTPYKTYPBI MOJICKYJIbI KHCIOPO/Ia.
Bomopona mepoxcun H,O,, ero KO u OB
XapaKTEePUCTUKA, IPUMEHEHHE B MEHIINHE.
CoenmuHennss  kmciuopoga ¢ Qropom.
Bbuonoruyeckas poap KUCIOpOAA.

Cepa. O01mas xapakTepUCTHKA.

CoennHeHNsT Cceppl B OTPUIATENBHBIX
crerieHax oxucieHus. CepoBomopoxa, ero
KO u OB cgoiictBa. Cynb(huapl METLIOB U
HEMETAJUIOB, UX PAacTBOPUMOCTH B BOJIE H
ruaponu3. [lomucynsdpune, KO wu OB
XapaKTEPUCTUKA, YCTOUNYHBOCTD.
Coenunenus cepsl (1V); (VI).
buonornueckas ponb cepbl. XUMHYECKUE
OCHOBBI ~ TNPUMEHEHUS  Cepbl M €¢
COCIMHCHUH B  MEJIWIIMHE, (hapMalu,
(hapmarieBTHIECKOM aHaIU3E.

Cenen u Temryp. OOmas xapakTepuCTHKA.
Oxkcupael 1 kuciotTsl, ux KO u OB cBolicTBa
(B cpaBHEHMHM C COCIWHCHUSMU CEpBI).
buonoruueckas posb cejeHa.

IIuceMeHHas
KOHTpOJIbHAS pabora,
cobeceioBaHme 1o
CUTYallMOHHBIM 3aJja4aM 1
nmabopaTopHEIM  paboTawm,
KOMIIBIOTEPHOE
TECTUPOBAHHUE, KOHCTIEKT

[1-12]

TNEPBASI PYBEJKHASI ATTECTAIIUA (KOMIIBIOTEPHBIM TECT)

15

[1-17]

11-12

XuMHd  COEIUHEHUI p—| 2 | 4 |HOH$ITI/I€ 0 XUMHU3ME OaKTEPUIUIAHOTO | 2

| IIncemenHas

[1-12]




anemeHToB  VII  rpymnmel

nepnonnquKoﬁ CHUCTEMBI.

JercTBus xjopa u ioxpa. IlpumeHeHue B
MEIUIMHE, CaHWTapul W  (apmanuu
XJIOPHOW  M3BECTH,  XJOPHOM  BOABI,
IpernapaToB aKTUBHOTO XJopa, Homa, a
TaKKe COJSIHOM  KUCIIOTHL,  (TOPHIOB,
XJIOpUZI0B, OPOMUIOB U HOAMUIOB.

l'ajoreHsl B MOJIOKHUTENBHBIX CTETEHAX
okuciaenus. CoequHEHUs] C KHCIOPOAOM U
Ipyr ¢ apyrom. B3anmoneiicTBue ranoreHoB
C BOJIOH M BOJHBIMH PacTBOpaMH HIEJIOYCH.
Kucopoabie KHCIOTHI XJIOpa M UX COJH

p—Onementsl VII rpynmsl (rasoreHs).
OOmas xapakrepuctuka rpymisl. OcoOble
CBOWCTBa ¢dropa Kak HaunboJee
3JIEKTPOOTPULIATENIEHOTO 3JeMEHTAa.
IIpocthie  BemecTBa, HMX  XUMHYECKas
AKTHUBHOCTb.
CoenrHeHHs TAJIOT€HOB C BOJIOPOIOM.

KOHTPOJIbHAS pabora,
cobeceoBaHme o
CUTYaIMOHHBIM 33]]a4aM U
nmabopaTopHEIM paboTawm,
KOMITBIOTEPHOE
TECTHPOBAHUE, KOHCIICKT

13-14

XuMus COCIMHEHUI

d-

anementoB VI, VII rpynn

MEPUOANIECKON CUCTEMBI.

d-Onementet VI rpymnmsl Xpom(Il),
KHCITIOTHO-0cHOBHAs (KO) u oKHCIUTENBHO-
BoccTaHoBuTenbHas (OB) xapakTepucTHKH
COCIMHEHUI.

Xpom(Ill), xucnorHo-ocHoBHas (KO) wu
OKHUCIIUTEeNbHO-BOCCTaHOBUTENbHAS  (OB)
XapaKTePUCTUKH COCMHEHH, CIIOCOOHOCTh
K KOMILIEKCOOOpa30BaHUIO.

Coemunenns  xpoma(VI) — oxcunm wu
XpOMOBEIE KHCJIOTEI, XPOMATBI u
quxpomarel.  MomubneH u  Boib(dpawm,
00111ast XapakTepUCTHKA.

d-Onementsr VII rpynmer. Mapranen(1l) u
mapranen(IV): KO u OB xapakrepuctuka
COCIMHEHUI.

Mapranen (IV) okcun: KO u OB cBoiicTsa,
Biustare pH cpenst Ha OB cBoiicTBa.
Coenunenus mapranna(VI): manranartel, ux
o0pa3oBaHue, TEPMUYECKasi yCTOWYHMBOCTB,

IIncemenHas
KOHTPOJIbHAs pabora,
cobecemoBanme o

CUTYaLlMOHHBIM 3aJia4aM U
nmabopaTopHEIM paboTawm,
KOMIIBIOTEPHOE
TECTUPOBAHHUE, KOHCIIEKT

[1-12]




JUCTIPOTIOPIIMOHMPOBAHUE B pacTBOpe U
YCIIOBHUS CTAOMIIM3AIINH.

CoenuHeHus mapranmna( VIID): OKCHI,
MapraHioBas  KHCJIOTa, Ie€pMaHraHaThl.
XYUMUYECKHE OCHOBBI IPUMEHCHUS Kallus
IepMaHraHata M €ro pacTBopa Kak
AHTHCENTHIECKOTO cpeacTea 51 B
(hapMareBTHYECKOM aHaIU3e.

15-16 | Xumus COEIMHEHN d- d-Dnementsl | rpymmel. CoenmuHeHUsT MeIH [MucbmenHas [1-12]
anemernroB I, Il rpymnn @ wmw wmemm II), mx KO u OB KOHTPOJIbHAS pabora,
MEPUOANYECKON CUCTEMBI. XapaKTEepHCTHUKA, CIOCOOHOCTH K cobeceopanne 1o
KOMILIEKCOOOPa30BAHHMIO. CHTYalMOHHEIM 3a/1a9aM 1
Coemunennst cepebpa, mx KO u OB 11aGopaTopHLIM - paBoTaM,
N KOMITBIOTEpHOE
XapaKkTepUCTUKH (OaKTepHIIUIHbIC CBOMCTBA TECTHOBAHHE, KOHCIIEKT
MOHa cepedpa).
3omoTo. CoemuHeHus 3omorta(l) u
3onota(lll), ux KO u OB xapakrepucruka,
CIOCOOHOCTh K  KOMILUIEKCOOOPa30BaHHUIO.
XuMHYECKHE OCHOBBI ~ NPUMCHEHHS B
MemuiHe W (apManym 30J0Ta M €ro
COCIMHEHUI.
17-18 | Xumuss  coeguHenudt  d- d-Onementer VIII rpynmel. [enenwne d- ITncemennast [1-12]
snemenTtoB  VIII  rpymnmsl anementoB VIII rpynmbel Ha 3I€MEHTHI KOHTpOJbHAsS pabora,
ceMeicTBa jkeme3a W INIATHHOBbIE MEeTaJlIbI. cobecesioBanme 1o

MEepUOINYECKON CHUCTEMBI.
JKOJIOTUIECKHE aCIIEKThI
JIEUCTBUA  HEOPTaHUYECKUX
BEIIIECTB.

Kenezo. XuMnueckas akTHBHOCTB IIPOCTOTO
BEILECTBA, CIIOCOOHOCTH K
KOMITJIEKCOOOpa30BaHUIO.

Coenunenus xene3a(ll) u sxenesa(11l)
Keneso(VI). Depparel, mnONyYeHHE U
OKHCJIMTENIbHBIC CBOMCTBA.

KobGanbT u HUKEITb. Xummaeckast
AKTHUBHOCTb MPOCTHIX BEUIECTB B CPABHEHUH
¢ xeme3oMm. Coemmuenus kobGampra(ll) m
kobanpTa(Ill), Hukemnsa(11).

XuMHYEeCKHE OCHOBBI NMPUMEHEHHUS JKele3a
M JKENe30CO/ACpKalllMX  NpenapaTtoB B

CUTYalMOHHBIM 3a]a4aM U
nmabopaTopHEIM paboTawm,
KOMIIBIOTEPHOE
TECTUPOBAHHUE, KOHCIIEKT




MeaMIIMHE U hapmaruu.
XumMuyeckue OCHOBEI
CcOeqUHEHN  KoOalbTa
MeMIIMHE U (hapmalmu.

MNPUMCHCHUS

Uroro 3a cemecTp, 4acos 18 | 56 16
. 15 [1-17]
BTOPASI PYBEXKHASA ATTECTAIUSA (KOMIIBIOTEPHBIU TECT)
BCEI'O 3a roa, 4acos 36 | 110 52 70




6. OoOpa3zoBaTte/ibHbIE TEXHOJIOTHH

TpagMuuoHHBIE JIEKHMHM M MPAKTHYECKHE (CeMUHAPCKHMe) 3aHATHSI C KCIOJb30BAHHEM
COBPEMEHHBIX HMHTEPAKTUBHBIX  TEXHOJOTMH. JIeKUMM C HCMIONB30BAHUEM  MYJIbTUMEAUINHBIX
MPE3CHTALNN, JIEKIUU-0ecelbl, JIEKIUU-IUAIOrH, 3BPUCTUYECKHE JIEKLUH, JEKIUU-BU3YyAIN3alUH,
NPAaKTUYECKHUE 3aHATH, CAMOCTOSITENIbHAs paboTa CTYJJCHTOB, KOMIIBIOTEPHOE TECTUPOBAHHE.

JlekuMs-quaa0r — cCoJAep>KaHUE IMOJIAETCsl Yepe3 CEpUI0 BOIPOCOB, HA KOTOPBIE CTYACHT JIOJKEH
OTBEYaTh HEMOCPEICTBEHHO B X0/I€ JIEKIUH.

JlabopaTopHoe 3aHsiTHe - (hopMa yueOHOTO 3aHATHS, MPU KOTOPOH CTYAEHT IMOJ PYKOBOJCTBOM
MIpEernoiaBaTesis MPOBOJUT €CTECTBEHHBIE WM HMHUTAIIMOHHBIC SKCIEPUMEHTHI WJIH OMBITHI C IEJbIO
MOJITBEPXKJEHUSI OTIENIbHBIX TEOPETHYECKHX IMOJIOKEHUH OIpeAeNeHHOW y4eOHOW JUCLMILIUHBL,
MpUOOpETaeT NPAKTUYECKUE HABBIKM PAOOTHI C JIaOOpaTOpPHBIM O0OpYAOBaHHEM, OOOPYIOBAHUEM,
BBIUHUCIUTEIFHOM TEXHUKOH, W3MEpPUTENIbHON  ammapatypoid, METOJUKOH SKCIEPUMEHTAIbHBIX
uccienoBanuii. JlJabopatopHble 3aHATHS HE TOJIBKO 3aKPEIUISIIOT TEOPETUYECKUE 3HAHHUS, HO U TO3BOJISIOT
CTYJIEHTY IIyOOKO M3y4aTh MEXaHU3M MPUMEHEHHsSI OTUX 3HAHUH, OBIaJeBaTh BAXKHBIM JUIS CTICLUATHNCTA
YMEHHEM HMHTEIEKTYaJIbHOTO MPOHUKHOBEHHS B T€ €CTECTBEHHO-TEXHUYECKUE WM MPOU3BOJICTBEHHBIE
MPOIIECCHI, KOTOpBhIE HCCIEAYIOT Ha jJaboparopHoMm 3aHsATUU. llon BausHHEM 3TON (OpMBI 3aHATHI
CTYJICHTOB YaCTO BO3HHKAIOT HOBbIE HJIEM HAYYHOT'O U TEXHUYECKOTO XapaKTepa, KOTOPbIE UCIOIb3YIOTCS
B KYPCOBBIX, KBaTU(UKALMOHHBIX, TUIUIOMHBIX paborax. JlabopaTopHbie 3aHITHS B 3HAUYUTEIBHON
CTENeHH 00ecreynBaloT OTpabOTKy YMEHUI U HABBIKOB MPUHATHUS MPAKTUYECKUX PEIICHUN B PeabHBIX
YCJIOBHSIX MPOU3BO/ICTBA.

JlabopatopHble 3aHATUS HE TOJIBKO 3aKPEIUIAIOT TEOPETUUECKUE 3HAHUS, HO U MO3BOJIIOT CTYACHTY
NIyOOKO M3ydaTh MEXaHU3M MPUMEHEHUS YTHX 3HAHWM, OBJIA/IEBATh BAKHBIM /ISl CIICIIUANINCTA YMEHHEM
MHTEJIEKTYaJIbHOTO IPOHUKHOBEHHUSI B T€ €CTECTBEHHO-TEXHUYECKHUE WM MPOU3BOICTBEHHbIE MTPOLIECCHI,
KOTOPBIC HCCIEAYIOT Ha TaOopaTopHOM 3aHsaTHH. [lof BiIustHEEM 3TOH (DOPMBI 3aHATUN CTYJACHTOB 4acTO
BO3HHMKAIOT HOBBIE MJEU HAYYHOIO U TEXHUUYECKOTO XapaKTepa, KOTOPbIE HUCIOIb3YIOTCS B KYPCOBBIX,
KBATM()UKANIMOHHBIX, JUIUIOMHBIX paboTax. JlabopaTopHble 3aHATHS B 3HAYUTEILHOW CTENICHU
obecrneunBarOT OTPaObOTKy YMEHHUN M HABBIKOB MPUHATHS MPAKTHUYECKUX PEIICHUI B PEAIbHBIX YCIOBUIX
IIPOU3BO/ICTBA.

[Tepeuenr TeM 1a0OpATOPHBIX 3aHATHHA oOmperensercs pabodeld mTporpaMMoil  y4eOHO
TUCIUTIINHBL. KONMMYecTBO CTYJEHTOB Ha TAaKMX 3aHATHUSIX HE TMPEBBIMIACT MMOJOBUHBI aKaIeMUYECKON
rpynmsl. [Ipucrynas k pabote B nabopaTopuu, CTYyAEHTY CJeIyeT 3HaTh, YTO JI00OE HECOOII0eHue
pacnycaHus 3aHATUN U JAUCUUIUIMHBI OyJIeT CUUTAThCs HApyILIEHHEM €ro CIyeOHbBIX OOsS3aHHOCTEH.
[IpenogaBaTenb, KOTOPBIM BIIEPBBIE BCTPEUAETCS CO CTYJEHTAMU Ha BBOJHOM 3aHSATHH, JOJDKEH
03HAKOMHTh X C OOUTMMH MpaBHIIaMH PabOThI B 1abOpaTOpuu, KOTOPIE OHM 00s13aHbI HEYKOCHUTEIBHO
BBITIOJTHSITD.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUMHBIX CPEIACTB - camblii 3¢ (EeKTUBHBIN
crocod JoHeceHHs] BaxxHOW HMHQoOpManuu npu MyOIMYHBIX BbICTyMJIeHUsX. Crala-npe3eHTanuu ¢
MCIOJb30BAaHUEM MYJIBTUMEIUHHOTO 000pYI0BaHMS MO3BOJSAIOT 3()(PEKTUBHO M HATJSAHO MPEICTaBUTh
coJlep’KaHHEe HM3y4aeMOro MaTepuana, BBIACIUTh U MPOMIIIOCTPUPOBATH COOOIIEHHE, KOTOPOE HECEeT
MOYYHTENTbHYI0 HH(OpMalMIO, TOKa3aTh €€ KII0YEBbIE cojep)KaTelbHble MyHKTHI. lcmonp3oBaHue
WHTEPAKTUBHBIX  JJIEMEHTOB TO3BOJSET YCWIUTh J(PPEKTUBHOCTb IMYyOJUYHBIX  BBICTYIUICHHIA,
SBIISIOIINXCS YACThIO TPO(ECCUOHATILHON e TeIbHOCTH MIPeTnogaBaTes.

Onnaiin-3aHsiTHe — PAa3HOBUIHOCTh BEO-KOH(EpEHIIUH, TPOBEACHUE OHJIAWH-BCTPEY WU



npe3eHTanuil yepe3 MHTepHET B pexuMe peanbHOro BpeMeHHM. Kaxplii M3 y4yaCTHUKOB HaXOIUTCA y
CBOEr0 KOMIIbIOTEpa (CpEACTBa CBSI3M), a CBsA3b MEXIYy HHMMHU MOAJEepkKHUBaeTcs dvepe3 MHTepHeT
HOCPEJICTBOM 3arpy’KaeMoro MpWJIOKEHHs, YCTAaHOBJICHHOTO Ha KOMIIBIOTEPE KaXJO0ro Yy4acTHHKa
(Zoom, Meet, Skype u ap.).

Buneoxondgepenuusi — ceanc Buneokongepenucssazu (BKC) — 3To TeXHOIOrHsT MHTEPAKTUBHOTO
B3aUMOJICHCTBUS JBYX U OoJiee yYaCTHUKOB 00pazoBaTeIbHOIo mporecca Aias oOMeHa nHpopmanuei B
peaIbHOM peXHMe BpeMEHH.

Hcnonp3ytoTcss MHTEpaKTUBHbBIE METOJIbl OOYyUEHUs: CUTYallMOHHBIE 3a/laul, UCCIIe10BaTeIbCKHUM
MeTox OOy4YeHMs, JeJOBble WIpbl, MOATOTOBKAa M MyOnuyHas 3ammra pedepaToB. Mcmomp3yroTcs
pPEUTHHIOBast TEXHOJIOTUS, TEXHOJIOTUHU TUCTAHIIUOHHOTO O0yUeHHS.
M cnonb3yloTcsi MHTEPaKTUBHBIE METOJIbI OOYYEHUS: CUTYyallMOHHbIE 33/1a4H, UCCIICIOBATEILCKUN METO
o0yueHHUs, AEJ0OBbIe UTPHI, TOATOTOBKA U IMyOIMYHas 3a1uTa pedeparos.

TexHosorust  JJEKTPOHHOr0  o0ydyeHus:t (peamusyercs TIpU  TMOMOIIM  DIIEKTPOHHOH
uHpopMamoHHo-o0pa3oBarenbHoi cpeapl (DMOC) COI'Y mpu ucnonb3oBanuu pecypcoB ObC, mpu
MPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. 11.).

Hcnonb3ytorcsi OaibHO-PEUTHHIOBAas CHUCTEMa OICHKHM 3HAHUM, TEXHOJOTHH C MPUMEHEHHEM
JTUCTAaHIIMOHHOTO oOy4eHwus Ha tuiatdopme http://lms.nosu.ru/.
IIpumeyanus:

- Bce Buabl yueOHOH pabOTBI MOTYT MPOBOAMWTHCS JUCTAHIIMOHHO HAa OCHOBE JIOKAJIBHBIX
HOPMATHUBHBIX aKTOB.

- B memsx peanmzanuy WHIUBUAYATBHOTO IMOAXO0JAa K OOYYCHHIO CTYJECHTOB, OCYIISCTBIISIOIINAX
y4eOHBIA TMPOIECC M0 WHAMBHIYAIBHOH TPAaeKTOPHH B PaMKaxX HHIWBUIYaJIbLHOTO paboyero IUIaHa,
W3yYCHHE JIAHHOM JUCIMIUIMHBI MOXKET OCYIIECTBJISATHCS dYepe3 HHIUBUAYAIbHBIC KOHCYJIBTALUU
MperoaBaTelis OYHO, B YacChl KOHCYJIBTAIlMH, 1O JICKTPOHHOW IOYTE, a TaKKe C HCIOJIb30BAaHUEM
Cisco Webex Meetings, mnaTdopMbl TucTaHIIMOHHOTO 00yueHus: Moodle, 1uuHblif kaOWHET CTyJeHTa Ha
noptaine COI'Y, npyrux snementoB DMMOC COI'Y.

Ne/m. Tema Bun KoymmuecrBo | AxTHBHBIE ()OPMBI HNHTepakTHBHBIE
3aHATHA vacoB dopmbI
Jlek Jlab
1 Brenenne. - 8 Jlexmmsi-Oecena, CailT JAMCTAaHIHOHHOTO
OCHOBHBIE 3aKOHBI 00meii | J1adoparoproe Jlekuus-auanor obyuenns ([10) COI'Y
U HEOPraHUYECKON XMMHMH. Ha TOTOMIANIKE  CHCTCMBI
Baxneiimme KJIACCHI «MOODLE» o
HEOPraHUYECKHUX CCRLIKC:
9 http://Ims.nosu.ru/
COETMHCHHN
2 OCHOBHEBIE Jexups; 2 4 Jlekmus-6ecena, CaliT  IMCTaHIHOHHOTO
3aKOHOMEPHOCTH Jla6opatoproe JleKuus-quanor obygenust (J10) COI'Y
MPOTEKAHUS XUMHUYECKUX Ha TLIOIIAAKE  CHCTEMBI

«MOODLE» no
CCBIIKE:
http://Ims.nosu.ru/

NPOLIECCOB. DHEpPreTHKa u
HalpaBleHUE XUMHYECKHX

peakuuin
3 VYuenne 0  pactBopax. | Jlexuus; 2 4 Jlexuusi-6ecena, Hccnenosarenbekuii
PaBHOBeCHbIC mpoLecchl B | J1a0opatopHoe Jlekuysi-nuanor MeTOx 00y4CHHs
pacTBOpax. (Bremonaenue
OcmotHyeckue CBOMCTBa MHIMBUAYAIBHBIX
IIMCbMCHHBIX Sa,Z[aHI/II/I);
pacTBOpOB.

CaliT JIUCTaHIIMOHHOTO
oo0yuenust (J10) COI'Y
Ha INIOMIAJKE CHCTEMEI
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«MOODLE» o
CCBLIKE:

http://Ims.nosu.ru/

4 Peakumu ¢ mepeHocom | Jlexums; 2 Jlexumsi-6ecena, CailT  1MCTaHLMOHHOTO
3JIEKTPOHOB. Tlabopatoproe Jlekuus-auanor obyuenust ([10) COI'Y
OKUCTUTEILHO- Ha TIUIOIA/IKE CHCTEMBI
BOCCTaHOBHUTENBHEIE «MOODLE» o
peAKIIHH. CCBIIKE:

http://Ims.nosu.ru/

5 CkopocTh XUMHYECKUX | Jlexuus; 8 Jlekius-Oecena, Hccnenosarenbekuii
peaxIuii. Xumuueckoe | J1adopatoproe Jlexuumsi-muanor METOA 00yuenus
paBHOBeCHE. (Beimonnenne

WHANBUIAYAJIbHBIX
MMMCbMEHHBIX 3aaHH );
CaliT JIUCTaHIIMOHHOTO
ooyuenust ([10) COI'Y
Ha IUIOIAAKE CHUCTEMBbI
«MOODLE» o
CCBIIKE:
http:/Ims.nosu.ru/

6 Xumudeckne peaknuu W | Jexuus; 16 | Jlexunus-6ecena, CaiiT  1MCTaHLMOHHOTO
paBHOBecHsT B pacTBOpax | J1a00patoproe JIeK1usi-Auanor obyuenunst ([10) COI'Y
anekTpoauToB. [‘uaponus Ha IUIOMIANIKE  CHCTCMBI
COJIEH. Bydepubie «MOODLE» o
pacTBOpEL. ['eTeporeHHbIe CCBLIKE:

http://lms.nosu.ru/
paBHOBECHSI.

7 CtpoeHue BelecTBa. Jexuus; 4 Jlekmus-6ecena, Hccnenosarenbckuit
CrpoeHue  3JIEKTPOHHBIX JlaGopatopto- Jlexuumsi-muanor METOA 00yuenus
060104eK aToMoB, | D oTHICERoe (Bemonuenue
[Meproanueckuii 3aKOH VHANBUAYAIbHBIX
(H3) " HepHOHI/IquKaﬂ IIMCBbMCHHBIX SallaHI/II/I)
cucrema (I1C) ameMeHTOB.

8 KBaHnToBo-MexaHudeckue | Jlexums; 4 Jlexums-Oecena, Hccnenosarenbekuii
TCOPUH Xumugeckoii | Jlaboparopro- Jlexuus-nuanor METOJ 00y4eHust
CBSI3IL PaKTUYECKOE (BuinmosHenue

HWHAWBUAYAJIbHBIX
MMMCbMEHHBIX 3aaHH );
CaliT JMCTaHIIMOHHOTO
ooyuenust ([J0) COI'Y
Ha IUIOIAAKE CHUCTEMBbI
«MOODLE» o
CCBLIKE:
http:/Ims.nosu.ru/

9 KomIiuiekcHbie Jlexupms; 4 Jlekmus-6ecena, CaliT  IMCTaHIMOHHOTO
COCIMHECHHS. Xumus | Jlaboparoproe Jlexuus-auanor o0yuenns (J10) COI'Y
KOOP/IMHALOHHDIX Ha MUIOMAJKEe CHCTEMBI
CoeIUHEHMIL. «MOODLE» o

CCBIIKE:
http://Ims.nosu.ru/

10 XuMusg ~ DIEeMEHTOB.  S- | Jlexums 8 Jlexmus-6ecena, Hccnenosarenbckuit
DJIEMEHTEI u yx | Jlabopatoproe Jlexums-nuanor METOJ 00yueHMs
coemunenns.  Ilepokcup (Beimonnenune
BOIIOpOIIa HWHAWBUAYAJIbHBIX 5

IINCBbMCHHBIX 3aI[aHI/II/I)

11 Xumus  coenuHeHU  p- | Jlexuus; 4 Jlexums-Oecena, Hccnenosarenbekuii
snementoB 11 rpymmpr | 1200paropHoe Jlexuusi-auanor METOJL 00yueHus
HEPUOIMIECKON CHCTEMBI. (Brmonnenne

HWHAWBUAYAJIbHBIX
MMMChMEHHBIX 3aaHM)
12 Xumust  coemuHEHUi p- | Jexuus; 4 Jlexums-Oecena, Hccnenosarensekuii

Jla6opartopHoe
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anemeHToB IV rpymnmel Jlexuusi-nuanor METOA 00y4eHus

MepHOANYECKO CHCTEMBI (Bbimonuenue
WHAWBUAYaJIbHBIX
MMMCbMEHHBIX 3a[aHHi );
CaiiT IMCTaHIIMOHHOTO
obyuennst ([10) COI'Y
Ha INIOMAJAKE CHCTEMBI
«MOODLE» o
CCBIJIKE:
http://Ims.nosu.ru/

13 Xumuss coenuHeHWH  p- | Jlexums; 2 4 Jlexmus-6ecena, HccnenoBaTenbeKuii
3JIEMEHTOB  V  TPYIIIBI Tlabopatoproe Jlexuus-quanor METO o0y4enus
MEePUOJUYECKON CUCTEMBI (BeimosnHenue

WHAWBUIYaJTbHBIX
MMCHhMEHHBIX 3aJaHHi)

14 Xumus coenuHeHU  p- | Jlexuus; 2 8 Jlexius-0Oecena, WHTepakTUBHAS JIEKIHs
snementoB VI rpymmpr | J1200paropHoe Jlexuusi-uanor C NPUMEHEHUEM BHJIEO-
MepUOJNIECKON CUCTEMBL. U ayAHOMAaTepHUaIoB

15 XuMusi  coeMHeHHE  p- | Jlexuus; 2 4 Jlekmus-6ecena, Metox paboThl B MabIx
anmemMeHToB  VII  rpymmsr Jaboparopxoe Jlexius-muanor rpynmnax,
MEPUOIUYECKON CUCTEMBI. pa3sHOYPOBHEBbIE

IIMCBbMCHHBIC 3aJaHus
Caiir JIO COI'Y Ha
IJIOIAaIKE CHCTEMBI
«MOODLE» o
CCBLIKE:
http://Ims.nosu.ru/

16 Xumust  coeguHeHuit  d- | Jlexums; 2 8 Jlexmsi-Oecena, Meton paboTel B MaJbIX
anementoB VI, VII rpynm Jlaboparoproe JIexIusi-uanor rpymmnax;
MEPUOIUIECKON CUCTEMBI. CaiiT  IUCTaHIIMOHHOTO

oboyuenust ([JO) COI'Y
Ha IuIomagke CHCTEMBI
«MOODLE» o
CCBLIIKE:
http://Ims.nosu.ru/

17 Xumus coemuHenuit  d- | Jexuus; 2 8 Jlexmus-Oecena, CaiiT  HCTaHUMOHHOTO
snementos I, II rpynm | T20opatoproe JleKuysi-nuanor obyuenns (10) COI'Y
MEPUOANYECKON CUCTEMBI. Ha IIOIAAKE CHUCTEMBbI

«MOODLE» o
CCBLIKE:
http://Ims.nosu.ru/

18 Xumus coenuHenuit  d- | Jexuus; 2 8 Jlexmus-Oecena, CaiiT  HCTaHIHOHHOTO
snemento  VIII  rpymmsr | J1a0opatopoe JleKiusi-1uanor obygenmst (J10) COI'Y
MEPUOJUYECKON CHUCTEMBI. Ha IDIOIANKE CHCTCMBI
DKOJIOTHYECKHE  aCTIEKTHI «MOODLE» o
JIEUCTBUSL HEOPTaHUYECKHUX CehLIKE:

http://Ims.nosu.ru/
BEIIECTB.

7. YueOHO-MeTOANYECKOe o0ecnedYeHrne CaMOCTOsATeIbHON padoThl
CamocrosiTennpbHasi paboTa OOYYaIOIMIUXCS SBISICTCST OJHUM W3 BHJOB YYCOHBIX 3aHATHM.

CamocTtosTenpHas padoTa IPOBOIUTCS C IIEITBIO:

— CHCTEMAaTH3aIlu U 3aKPETUICHHUS ITOJTYYCHHBIX TEOPETUYCCKUX 3HAHUN U MIPAKTHUSCKUX YMEHUN
00yJaronumxcs CTy/ICHTOB;

— yrayOJIeHHs U PacIIUPEHUs TCOPETUUCSCKUX 3HAHUM;

— (opMUpOBaHUS YMEHUN HUCIIOJIb30BaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO TOKYMEHTALIHIO
U CIICIUAITLHYIO JIUTEPATYPY;
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- (QopMupOBaHUS CaMOCTOSITCIIBHOCTH  MBIIIUICHHUs, CIIOCOOHOCTEH K  CamMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO U CaMOpeaIU3aIiu;

— pa3BUTHS UCCIIEOBATETLCKUX YMEHUH.

CamocrosiTenpbHass paboTa OOydYarOIIMXCS OCYIIECTBIACTCS Ha TMPOTSHKCHUM HW3Y4YEHHUs BCEH
JTUCIUILTAHBI B COOTBETCTBUU C YTBEPKIECHHOW B y4eOHOM IJIaHE TPYJOEMKOCTBIO U COCTOUT U3:

- paboThl CTYJIEHTOB C JICKIIMOHHBIMH MaTepHallaMH, TIOMCKAa W aHalu3a JIMTEepaTyphl H
AIIEKTPOHHBIX UCTOYHUKOB WH(POPMAIIUH TI0 3aJaHHOU TEME;

- BBITIOJTHEHUS 3aJaHUM I caMocTosTeNnbHOM paboTel B DUUOC COT'Y;

- W3YYEHUS TEOPETUYECKOTO M CTATUCTUYECKOrOo MaTepuayia JJis MOATOTOBKH K CEMUHAPCKUM
3aHATUAM;

- IOJITOTOBKH K SK3aMEHY.

CamocrosTenbHass paboTa CTYJIEHTOB NMPOBOJUTCA B BHUC MUCHbMEHHBIX JOMAIIHMX 3aJaHUi (B
TOM YHCIIE, Pa3HOYPOBHEBBIX 3a/IaHMi), MOJATOTOBKM KOHCIIEKTOB [0 Te€MaM MPAKTUYECKUX 3aHSATHUU.
CTyneHThl MUCHbMEHHO BBITIOJHSAIOT 33JIaHUs 1T CAMOCTOSITEIIBHOW pabOThI, MOJIBb3YsICh TEOPETUUECKUM
MaTepuaioM (JeKIuu, ydeOHas JuTeparypa ¥ HWHTEPHET-PECypChl 1O [aHHOW TEeMe), IOCIe Yero
MIPOBOJIUTCS OOCYKIEHUE JaHHOW TeMBbI TTOJI PYKOBOJICTBOM MpEIOAaBaTeNsl.

Bompockl, BBIHOCHMBIE HAa CaMOCTOSTENIbHOE H3y4YeHHE, a Takke YyueOHas JurepaTypa H
METOJMYECKUI MaTepuas Mo OpraHU3allMd CaMOCTOSATEIBLHON pabOThI CTYJIEHTOB OTpPaXKeHBI B Y UEOHO-
METOAMYECKON KapTe AUCHUILTUHBI «O0mas u Heopranudeckas xumus» (Tabm. 5.1.), a Taxke Ha caiiTe
nuctanimoHHoro ooydenus COI'Y mnomanaka cucrembl « MOODLE» mo cebuike: http:/lms.nosu.ru/.

[To kaxmoif U3 TeM JUIsl CaMOCTOSITEIILHOTO W3y4YeHUs, NMPUBEACHHBIX B paboueill mporpamme,
CTyJICHTaM CJIeAyeT CHaudaja IPOYHMTATh PEKOMEHIOBAHHYIO JIUTEpaTypy W TNpU HEOOXOIUMOCTH
COCTaBHUTh KPATKUH KOHCIIEKT OCHOBHBIX TMOJIOKEHUH, TEPMUHOB, CBEJICHUH, TPEOYIONIUX 3aTIOMUHAHUS U
SIBJISIOIMXCST OCHOBOITOJIAraloIUMH B 3TOH TEME.

I[Ipy moAaroToBke 3aJaHUil 1O  CAMOCTOATENBHOW paboTe  CTyIeHTaM  HEoOXOIMMO
OPHUEHTHUPOBATHCS Ha KOHCIIEKTHI JIEKIIMH, PEKOMEHIyEMYIO JTUTEPaTypy.

Jnst paciimpeHust 3HaHUM MO JUCHUIUIMHE PEKOMEHIYETCsl UCI0Ib30BaTh HTEpHET-pecypChl:

MPOBOJUTH TIOMCK B PAa3IMYHBIX CHUCTEMax, TaKHMX KaK OOIIME ITOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a TakKe CIelMaJbHbIC ITOMCKOBBIE CHCTEMBI: WWWw.chem.msu.su,

www.chemnavigator.hotbox.ru.

3amaHus 115l CAMOCTOAITEJIbHOM PadOThI CTYIEeHTOB
1o AucuuninHe «O0mas 1 HeOpraHMYecKass XuMHs»

CamocTosTenbHass paboTa CTYJIEHTOB, MPEAYCMOTpEHHas y4eOHBIM IIJIaHOM, JOJDKHA
COOTBETCTBOBATh Ooyiee TIIyOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (OpMHUPOBAThH HAaBBIKU
UCCIIEI0BATEIbCKONW paboThl U OPUEHTUPOBATH CTY/IEHTOB Ha YMEHUE MIPUMEHATh TEOPETHUECKUE 3HAHUS
Ha IIpaKTHKE.

3amaHust s CaMOCTOSTENBHONW pa0OThI COCTABIISIOTCS IO pas3zieliaM M TeMaM, MO0 KOTOPHIM He
MPEAYCMOTPEHBl  AyJUTOPHBIE  3aHATHSA, JUO0 Tpedyercs JIOMOJHHUTEIBHO MpopadoTath U
MPOAHATIM3UPOBATH PACCMATPUBAEMBIN MIPETo/IaBaTesieM MaTepuail B 00beMe 3aIIaHuPOBAaHHBIX YacoB.

3amanusi 0 CaMOCTOSITEIPHONW paboTe MO AUCIUIUIMHE MOTYT OBITh CIICTYIOITUX BHIOB:

® KOHCIIEKTHPOBAaHHE IIEPBOMCTOUYHUKOB M JPYToi yueOHOH ITUTEepaTyphl;

e mpopaboTka yuyeOHOro Marepuasna (10 KOHCIIEKTaM JIeKIMH y4eOHOM M Hay4yHOU JuTepatype) u
MOATOTOBKA JIOKJIAJ0B HAa CEMHUHApax W MPAKTUYECKHX 3aHATHAX, K YYaCTHIO B TEMaTHYCCKUX
JIMCKYCCHUSIX U JCJIOBBIX HTPax;

®  BBHINOJHEHUE KOHTPOJIBHBIX PaboT, TBOPUECKUX (TIPOCKTHBIX) 3aJaHHIA;

® DpeEIIeHHUE 3a/1a4, BBITIOJHEHNE XUMHUYECKUX YIPaKHEHUH;

e paboTa c TecTaMH M BOIIPOCAMU JJIsi CAMOTIPOBEPKH;
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aTTecTallid CTyJAeHTa (PK3aMEH).

MOJICJIMPOBAHKE W/WIIM aHAJIN3 KOHKPETHBIX MPOOJIEMHBIX CUTYallnH;

aHalIu3 CTAaTHCTUYCCKUX H (baKTI/I‘IeCKI/IX Mar€prajioB, COCTAaBJICHHMC BbBIBOJOB Ha OCHOBC

IMPOBCACHHOI'O aHaJIM3a U T.I.

PGSYJ'ILTaTBI CaMOCTOSTEIbHOMN pa60TBI KOHTPOJHPYIOTCA NPCIOAABATCIICM U YUYHUTBIBAKOTCA IIPU

IIpu 3TOM mpOBOIATCS:

TCCTUPOBAHMUC,

OKCIIPECC-O0IIpOC HaA

CCMUHAPCKUX U NPAKTUYCCKUX 3aHATUAX, 3aCITYIIMBAHNUC NJOKJIA0B, ITPOBEPKA MMCbMCHHBIX pa60T U T.nO.
CamMocTosTeIbpHas pa60Ta CTYACHTOB BKJIFOYACT BBIIIOJHCHUC JOMAIIHUX 3aI[ElHPII>'I K KaXI0My

7a00paTOPHOMY U IPAKTUYECKOMY 3aHATHIO. 3a/1aHUs COACPHKAT YCTHYIO MOATOTOBKY IO TEOPETHYECKUM
BOIPOCAM, BBIMOJIHEHHUE XMMUYECKHUX YIPaKHEHWH, pelleHue 3agad 1Mo oOled M HeopraHu4ecKoi

XHUMHHU.

YKa3aHHBIMM B CIIMCKE PEKOMEHIOBAaHHOW JIMTEPATYpBHI,

JUis TOATOTOBKM K 3aHSATHSIM CTYJICHTBI IOJIB3YIOTCSl Y4eOHMKaMH W y4eOHBIMH TOCOOHUSIMH,

a TaxKKC HWHTCPHCT-UCTOYHHUKAMMU. Bce

METOJMYECKHE MaTepualibl MPEACTaBIEHbl B cHcTeMe AucTaHuMoHHOro odyuenus COI'Y (Caiit 1O
COTI'Y na momanke cucreMbl «KMOODLE» mo ccpuike: http://Ims.nosu.ru/).

Pacripenenenne camoctosiTenbHOM paboThl cryaenta (CPC)mno Bugam u cemecTpam:

m/Ne | HammenoBanwue Buga CPC* O6bem | Cemectp | Cnoco6 opranuzamuu /
B AU JOCTyIl K METOJUYECKUM
MaTepuajiam

1 OCHOBHBIE 3aKOHBI, IIOJIOKEHHS U IOHATHSA oOImed u | 4 1 Pabora ¢ KOHCHEKTOM
Heopranmyecko xumuu. HoMmeHknarypa OCHOBHBIX JICKLUH. Yrenne n
KJIaCCOB HEOPTaHMUYECKUX BEIIECTB. M3y1CHIE yuebHoii

JINTEPATYPBI -
y4eOHHKOB,
crpaBoYHHKOB. Pabora ¢
MHTEPHET PECypCaMH.

2 3akon IT'ecca. PacueTel  HW3MEHEHMsS  SHTAIBIHH | 4 1 MI0IIa KA CUCTEMBI
XUMHYECKUX peaxiuit " (U3NKO-XUMHUECKUX «MOODLE» o
MpeBpameHnuii  (paCTBOPEHUE BEIISCTB, THUCCOIHAIIVS CCBIJIKE:

KHCJIOT M OCHOBaHHI) Ha OCHOBE 3aKoHa ['ecca. http://lms.nosu.ru/.

3 OCHOBHBIE  ONpEJENCHUS:  PacTBOpP, PacTBOPHUTENb, | 4 1 W3yunth TEOpeTHYECKHUit
PacTBOPEHHOE BEIMIECCTBO. PactBopumocTs. PacTBOpBI MatepHal 1o TeME
ra3o00pa3HbIX, XHIKUX W TBEPIbIX BellecTB. Boma kak SAHATHA
OlMH U3 HamOOJIee PacHpPOCTPAHEHHBIX PACTBOPUTEIIEIA. OTBeTMTE H2 BONPOCH
Ponp  BOIHBIX pacTBOPOB B  JKH3HEIEATEIHHOCTH Jutd - CAMOKOHTPOIT B

METOANYCCKHUX
opranu3MoB. HeBoiHbIE PACTBOPUTENN U PACTBOPHL. N —
[Ipomecc pacTBOpeHHsS KakK (PU3UKO-XUMHUECKOES 3AITOITHITE paGouyo
sBieHne. TepMoIHAMAKA TIPOIIEcca PACTBOPEHUSI. TeTpajh 10 TeMe 3aHATHS
OcCHOBHBIE ~ CIOCOOBI  BEIPOKEHUS  KOHIICHTpAITHi
pacTBOPOB.

4 DNEKTPOHHAS TEOPHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX | 4 1 IIOIIA KA CHCTEMBI
(OB)  peaknuif.  OKHCIHTEIHHO-BOCCTAHOBUTEIILHEBIE «MOODLE» 1o
CBOMCTBA 3JIEMEHTOB M UX COEIMHEHHUI B 3aBUCUMOCTH OT CCBIJIKE:
noJiokeHust 3nmeMeHTa B [lepuommyeckodl  cucteme http://lms.nosu.ru/
JJIEMEHTOB ¥  CTENEHW OKHUCJICHHUS DJIEMEHTOB B
COCTMHCHUSIX.

5 3akon  geiictByromux  wmacc  (3[IM). Komncranta | 4 1 N3yunth TEOpEeTHYECKHUil

XUMHUYECKOTO PABHOBECUS M €€ CBS3b CO CTaHAAPTHBIM
u3MeHeHueM sHepruu ['mb6ca u sHeprum ['enbmrombia
npouecca. OmpenesneHue HalnpaBlIeHUs IPOTEKaHUsA
peaxkIuy B CUCTEME MIPH JaHHbBIX YCIOBHAX.

Xumudeckoe paBHOBecrue. KauecTBeHHas xapakTepuCTHKa
COCTOSIHMSI ~ XMMHMYECKOro  paBHOBecws.  CmerieHue

MaTepHra 1o
3aHATHSL.

OTBeTHTh Ha BOMPOCHI
JUIS  CaMOKOHTPOJSL B
METOJUYCCKHX
PEKOMEHIAIUAX.
3aInoJHUTh

TEMEC

pabouyro
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xuMuueckoro paHoBecus. Ilpununun Jle Ilatense —
Bbpayna.

TCTPaAb 11O TEMC 3aHATUS

Teopus anexTponuTrueckon qucconuanuu (Appenunyc C.,
Kab6myxos 1.A.).

Teopust pacTBOPOB CHIIbHBIX JEKTpoauToB. MoHHAas cuna
pacTBOpOB.

[IJI0IIaIKa CHUCTEMBI
«MOODLE» mo cchuike:

http://lms.nosu.ru/

KBaHTOBO-MeXxaHWYecKass MOJEIb CTPOCHHS aTOMOB.
OneKTpoHHBIE (OPMYIBl U 3IEKTPOHHO-CTPYKTYPHBIS
cxeMmbl atomoB. [IpaBuno I'yuna. [Tpunnun [Taynu.
[lepunogmueckuit 3axon (I13) .M. MenneneeBa u ero
TPaKTOBKa HAa OCHOBE KBAaHTOBO-MEXaHHYECKON TEOpUH
ctpoerns atoMoB. Ctpykrypa [leproanyeckoll CHCTEMBI
anemenToB (IICD): mepuossl, TpyIIbl, ceMeicTBa, s-, p-,
d-, f-knaccugukanms JIIEMEHTOB (610KM).
[leproamueckuii xapakTep W3MEHEHHUS CBOHCTB IPOCTHIX
BEIIECTB, OKCHAOB W  BOJOPOIHBIX  COCIUHEHUHN
3JICMEHTOB.

PaGota ¢ KOHCHIEKTOM

JIEKIIUH. Yrenue "
H3yYeHHe yaeOHOIt
JIUTEPATYPBI -
Y4IeOHHUKOB,

crnpaBouHHKOB. Pabora c
HHTEPHET PECYpPCaMH.

UIONIa KA CHCTEMBI
«MOODLE» mno cceuike:

http://lms.nosu.ru/

l'uOpunu3anust aTroMHBIX —oOpOuTaNed. Y CTOWYMBOCTH
THOPHIHBIX COCTOSIHUI PasIMYHBIX aTOMOB.
IIpocTpaHCTBEHHOE PACIIOIOKEHHE aTOMOB B MOJIEKYJIax.
XapakTepHbIe CTPYKTYPBI TpeX-, 4YeThIpeX-, MATH- U
IIECTUATOMHBIX MOJICKYJL.

PaGota ¢ KOHCIEKTOM

JIEKLIUH. Urenue U
H3yYeHHe yaeOHOI
JIUTEPATyPHI -
Y4IeOHHUKOB,

CrpaBoYHHUKOB. Pabota c
HUHTEpPHET PeCypCcaMu.

CoBpeMeHHOE COJEpKaHWE MOHATUSA «KOMIUIEKCHBIE
coequaenns» (KC). Ctpykrypa KC: neHTpanbHbIA atoMm,
JUTaHAbI, KOMIUIEKCHBI WOH, BHYTPEHHSAS U BHELIHSISA
cdepa, KOOPAWHAIMOHHOE YHCIIO IEHTPAILHOTO aToMa,
JEHTaTHOCTh JINTaH/I0B.
IIpupona xumudgeckoii cBs3u B KC.

Knaccudpukauus n Homenknarypa KC. KommiekcHbie
KHCJIOTBI, OCHOBaHMsl, cosu. buonornueckas pons KC.

PaGora ¢ KOHCIEKTOM

JIEKIIUH. Urenue 51
U3y4CHUE y4eOHOI
JUTEPATYPHI -
y49e0HHUKOB,

crpaBoYHHMKOB. Pabora c
HMHTEPHET PeCypcamy.

10

S-OJIEMEHTBI — MeTauiel. OOImas  XapakTepHCTHKA.
N3menenue cBoiicTB a3nemeHToB IIA moarpymmbsl B
cpaBHeHUH ¢ [A. XapaKkTepuCTUKU KaTUOHOB.
B3aunmoeiicTBre METaIIOB C KHCIOPOJIOM, 00pa3oBaHHe
OKCHJIOB, TIEPOKCHJIOB, THIIEPOKCHIOB (CYIEPOKCHIIOB,
HAATICPOKCUIIOB). B3amMoneiicTBHE ¢ BOIOW  ITUX
COCIMHEHUH. lMunpoxcuabt IIETOYHBIX u
IETTOYHO3EMETTbHBIX METAJUIOB; amM(pOTEPHOCTH
TUAPOKCHIA OepUILTHSL.

B3anMomelicTBue IICJIOYHBIX H  MICJIOYHO3EMEIBHBIX
METaJJIOB C BOAOW ® kucioTamu. CONM IMENOYHBIX H
[IeTOYHO3EMENbHBIX.

XKectkocTh BOABI, COUHUIBI €€ H3MEPCHUS, MPEICIHI,
BIIUSTHUE HA JKUBHIC OPTaHU3MEI U TIPOTCKAHUE PEaKIUi B
BOJHBIX PACTBOPAX, METOIBI YCTPAHEHHS )KECTKOCTH.

Pabora ¢ KOHCIIEKTOM

JIEKITUH. UreHue u
H3y4eHHe yueOHOM
JIUTEPATYPBI -
yueOHHKOB,

cnpaBogHHKOB. Pabora ¢
HMHTEPHET PECyPCaMHy.
paboTa c 3JIEKTPOHHBIMH
00pa3oBaTeIbHBIMU
pecypcamu,
pa3MelIeHHbBIMU Ha
00pa3oBaTEeILHOM
noprajie  YHHUBEpcUTETa
cucremsl «MOODLE» 1o
CCBIIKE!

http://lms.nosu.ru/

11

p-amementsl Il rpymmer. O6mas xapakrtepuctnka 111
Ipynmbl. DJIEKTPOHHBIA AeQUIUT M €ro BIUSHHE Ha
CBOMCTBAa DJIEMEHTOB M UX COeAUHEeHuH. l3MeHeHue
YCTOHYHMBOCTH COEIWHEHHH CO CTENEHSIMH OKHCIEHHUS +3
u +1 B rpymnme p—anemenToB III rpymisr.

Pabora ¢ KOHCIEKTOM

JIEKIIUH. Yrenue "
H3y4eHHe yueOHOM
JIUTEPATYPHI -
yueOHHKOB,

crpaBouHHMKOB. Pabora c
HHTEPHET PECypCaMHu.

12

OO0mas XapakTepUCTUKa yriepoja. AJUIOTPONUYCCKUE
Moaudukamuu yriepoaa. Tumbl THOpWAM3AMH aToMma
yrJiepoja M CTPOSHHE YTIIEPOJOCOACPKAINX MOJIEKYII.
VYrnepon Kak OCHOBAa BCEX OPraHWYECKHX MOJIEKYIL.

PaGota ¢ KOHCIEKTOM

JIEKIIUH. Yrenue u
H3yYCHHE yaeOHOI
JINTEPATYPhI —
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Du3nYecKre U XMMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB.
AKTUBHUPOBAHHBIN yTOJIb KaK aCOPOCHT.

VYrnepon B OTPULATENBHBIX CTEMEHSAX  OKHUCICHUS.
KapOumel akTUBHBIX METAJUIOB U COOTBETCTBYIOIIUE WM
YTIIEBOIOPOIEI.

Y9eOHHUKOB,
crpaBouHHMKOB. Pabora c
HHTEPHET PeCypcamu;
paboTa ¢ 3INEKTPOHHBIMHU
00pa3oBaTeIbHBIMU
pecypcamu,
Ppa3MeneHHbIMH Ha
00pa3oBaTeIFHOM
nopraje YHUBEpCHTETa

13

pOnementsl V  rpynmbl. CoeauHeHHMs —a3oTa  C
OTPHUIATEIHHBIMU  CTETIEHSAMH OKHCIeHus. Hwurpumsl.
Avmuak, KO wu OB xapakTepucTuka, peakiuu
3aMECIICHUS. AMULL AMMHaKaTEHL. CBolicTBa
AMUHOKHCJIOT KaK IMPOU3BOAHBIX aMMHaka. MloH aMMOHHS
M ero COJH, KHUCIOTHbIE CBOWCTBA, TEPMHUYECKOE
paznokenne. ['mapasun u rugpokcunamud. KO u OB
XapaKTepPUCTUKA. A30THCTOBOAOPOAHAS KUCIOTA M a3HIbL.
Anmorporimyeckne  Momubpukanmu  pocdopa,  UX
XUMHYCCKAsT aKTUBHOCTb.

®dochunpl. ®ochun. CpaBHEHHE C COOTBETCTBYIOIUMH
COCMHEHUSIMH a30Ta.

A3ot, ¢pocdop, MBIIIBSIK B OpTaHU3Me, UX OMOIOTrHIeCcKast
poIb.

XUMUYeCKHe OCHOBBI TPHUMCHEHHsI THTaHA, HUOOHWS U
TaHTajla B XUPYPrHUM, THUTaHa JHOKCHUAA W aMMOHMS
MeTaBaHaiaTa B hapmaiuu.

PaGorta ¢ KOHCIEKTOM

JIEKITUH. UreHue u
H3yYeHHe yaeOHOIt
JIUTEPATYPBI -
Y49eOHHUKOB,

cnpaBogHHKOB. Pabora ¢
HWHTEPHET PEeCypcamy.

TUTOIIA KA CHCTEMBI
«MOODLE» mno cceuike:

http://lms.nosu.ru/
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Kucnopon. OOmas xapaktepuctuka. Ponp kucimopozaa
KaK OJIHOTO M3 HamOoJee pacipOCTPAaHEHHBIX 3JIEMEHTOB
M COCTaBHOM 4YacTH OOJBIIMHCTBA HEOPTAaHHMYECKUX
coenuHeHni. OCOOEHHOCTH JIEKTPOHHOW CTPYKTYPHI
MOJIEKYIIbI KHCIIOPO/IA.

Bomopoga  mepoxcun H,O,, ero KO wu OB
XapaKkTepHCTHKa, TpUMeHeHne B MeauiuHe. CoequHeHUs
Kuciopoa ¢ propoM. bruosnornueckas poib KUCIOPOa.
Cepa. Obmas xapakKTepruCTHKA.

CoennHeHNst cepbl B OTPUIATENBHBIX  CTETEHSX
okuciaenus. CepoBogopoa, ero KO u OB cBoiicTBa.
Cynbdu/pI METAIITIOB U HEMETAJUIOB, KX PACTBOPUMOCTE B
Boge wu ruaponms. [lommcynmsduas, KO wu OB
XapaKTePUCTUKA, YCTOWIHBOCTb.

Coenunenus cepsl (1V); (VI).

buonornueckas pomb cepbl. XUMHYECKHE OCHOBHI
NPUMEHEHHST Cepbl M €€ COCJAMHCHWH B MEIUIIMHE,
(hapmanuu, GpapMarieBTHUECKOM aHAIIH3E.

Cenern u rtemmyp. OO0mas xapaktepuctuka. OKCHABI U
kuciotel, nXx KO wm OB cBoiicTBa (B CpaBHEHHUH C
COeIMHEHMSIMU cepbl). bronornueckas poib cenena.

PaGota ¢ KOHCIEKTOM

JIEKLIMH. Urenue u
HU3Yy4YECHHE yaeOHoit
JIUTEPATYPHI -
Y4IeOHHUKOB,

cnpaBoyHHKOB. Pabora ¢
HWHTEPHET PECYPCAMU.

IJI0IIaIKa CHCTEMBI
«MOODLE» mo ccrlike:

http://lms.nosu.ru/
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[MonsiTre 0 XMMHU3ME OAKTEPUITUIHOTO JICHCTBUS XJIOpa U
tona. IlpuMeHeHNE B MEANIIMHE, CAHUTAPUN U (DapMaItuu
XJIOPHOM U3BECTH, XJIOPHOU BOJIbI, IIPENAPATOB aKTUBHOI'O
XJIopa, Wonma, a TakkKe COJITHOW KHUCIIOTHI, (hTOPHUJIOB,
XJIOPUJIOB, OPOMHIOB U HOTUIOB.

l'ajoreHbl B IIOJIOKMTEIBHBIX CTEIEHSAX OKHCIICHUS.
CoenuHeHNST € KHCIOPOJOM W JPyr C JIPYTOM.
BsanMmoneiictBue TadoreHOB ¢ BOJAOM W BOJIHBIMU
pacTBopaMu 1ienouyed. KucimopoaHsle KUCIOTHL XJopa U
HX COJIU

PaGota ¢ KOHCIEKTOM

JIEKLIMH. Urenue U
H3yYeHHe yaeOHO
JIUTEPATyPHI -
Y9eOHHUKOB,

cnpaBoyHHKOB. Pabora ¢
HUHTEPHET PECYpPCaMu.
IUIOIIAAKa CHCTEMBI
«MOODLE» mno cceuike:
http://Ims.nosu.ru/
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p—Onementsl VII rpymmer (ramorenst). OO6mas
xapakTepucTtuka rpymmbel. OcoOble cBoiicTBa (propa Kak
HauOoJIee SICKTPOOTPHUIIATEIBHOTO 3eMeHTa. [IpocTeie
BEIIIECTBA, X XUMUYECKast aKTUBHOCTb.
CoetHEHMsI TaJIOTEHOB C BOJIOPOJIOM.

16 d-Onementsr VI rpynmsl.  Xpom(Il), kucinorHo-ocHOBHas | 1 Pabota ¢ KOHCIIEKTOM
(KO) wu  oxucnurensHO-BOCcTaHOBUTeNbHAs  (OB) nekuuid.  YUrenwe  u
XapaKTEPUCTUKU COCUHEHNH. U3y9aCHNC yuebHoi
Xpom(IIl), kucnorHo-ocHoBHas (KO) m oxuciamTensHo- JHTCpaTyphl -
BoccTtaHoBHTeNbHas (OB) xapakTepuCTHKHM COEAMHEHU, yuebuuKos,
CIOCOOHOCTB K KOMIUIEKCOOOPa30BaHUIO. crpasotmkos. Padora ¢

HUHTEPHET PECYPCAMH.
Coemunenns xpoma(VI) — okcua u XpoMOBBIE KHCIIOTEI, IUIomaKa CHCTEMBI
XpoMaThl U AUXpoMaThl. MonubaeH u Bolb(pam, odmas «MOODLE» 1o cchike:
XapaKTCPUCTHKA. http://lms.nosu.ru/
d-Onementst  VII  rpynmel.  Mapraren(ll) wu
mapraren(I1V): KO u OB xapakTepucTrKa COSIMHECHHIM.
Mapranen (IV) oxcun: KO u OB cBoiicta, Bnusaue pH
cpenbl Ha OB cBoiicTBa.
Coemunenns mapranma(VI): ManranaTel, UX oOpa3oBaHHeE,
TepMHUYECKasi YCTOMYUBOCTh, AUCIPONOPIIIOHUPOBAHNE B
pacTBOpe M yCIOBUs CTaOMIIN3ALHH.
Coemunennss  mapranna(VIID):  okcunm, mMapraHioas
KACJIOTa,  TepMaHraHaTbl.  XUMHUYECKHE  OCHOBBI
NMpPUMEHEHHs Kajus MepMaHraHaTa M ero pacTBopa Kak
AHTUCENITUYECKOTO CPEeICTBa M B (apMaleBTUYECKOM
aHaJM3e.

17 d-Onementsl [ rpynmel. Coenunenust menu (I) m menm | 1 Pabora ¢ KOHCIEKTOM
(II), mx KO u OB xapakTepucThKa, CIIOCOOHOCTH K nekiui.  YUrenue  u
KOMILIIEKCOOOPA30BaHUIO. H3yYeHHe y4eOHO#
Coenunennst cepebpa, ux KO u OB xapakrepuctuku JHTCPATypBI -
(CakTepuIMIHBIE CBOWCTBA HOHA cepedpa). yuebuuKos,
3omnoto. Coemuuenus 3omota(l) m 3omora(lll), nx KO u crpasotimkos. Padora ¢

HUHTEPHET PECYPCAMH.
OB XapaKTePUCTHKA, CIIOCOOHOCTH K T — CHCTEMBL
KOMILJIEKCOOOPa30BaHUIO. XuMHYECKHE OCHOBEI «MOODLE» o cchiIKe:
NPUMEHEHUsT B MeOuUUHE W (apMamuu 3070Ta U €ro http://lms.nosu.ru/
COETMHEHHH.
18 d-Onementsr VIII rpymmer. [lenenune d—snementoB VIII | 2 PaGora ¢ KOHCIIEKTOM

TPYNIBI HAa 3JIEMEHTHI CEMEICTBa Kelle3a W TUIATHHOBEIE
Metaiibl. JKenme3o. XuMHUYecKass aKTHBHOCTH MPOCTOTO
BEILIECTBA, CIIOCOOHOCTH K KOMILIEKCOO0Pa30BaHHUIO.
Coenunenus xeneza(ll) u xeneza(11l)

Kenezo(VI). deppatsl, mony4eHHEe ¥ OKHCIHUTEIHHEIE
CBOICTBA.

KobGanbT ¥ HuKelb. XUMHUYECKash aKTUBHOCTH IMPOCTHIX
BEIIECTB B CpaBHEHHH c kene3oM. CoequHeHus
kob6anbTa(ll) m kob6ansTa(Ill), Hukema(1l).

XUMUYECKHEe  OCHOBBI ~ TNPUMEHEHHS  Kele3a |
JKEJIE30COACpKAIUX  IpenaparoB B MEAMIMHE U
(hapmanmm.

XUMUYECKHe OCHOBBI IPUMEHEHHSI COSAMHEHUIN KOOaIbTa
Y HHUKEJIS B MEJIUITMHE U (hapMaliu.

JIEKIIUH. Urenue 51
H3yYCHHE yaeOHOI
JUTEPATYPHI -
yueOHHKOB,

CMpaBOYHHKOB. Pabora ¢
UHTEPHET PECYPCaMHu.
MJIOMIAKA CHCTEMBI
«MOODLE» mo ccrLike:
http://lms.nosu.ru/

HUTOI'O:

52
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MeTtoauyeckue peKOMeHIAMHU 10 UCIOJIH30BAHUIO HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTHH 00yuyeHust

ZIJ'IH HN3YUCHHUA JICKOHMOHHOTO MaTepuaja AJUCHUINIMHBI TIPHUMCHAIOTCA ayAWMOBU3YyaJIbHBIC
(MyJIBTUMEIUITHBIE) TEXHOJIOTUH, KOTOphle HE OTPHILAIOT TPAJUIMOHHbBIC, NPOBEPEHHBIE BpPEMEHEM
MCTOJBI IpCTIoAaBaHuA, HO, ITPU 3TOM, OHHU IMOBBIITAIOT HATIAJHOCTD, I/IH(i)OpMaTI/IBHOCTI), OICPaTUBHOCTDH
B 1IoJjaue MH(OPMAIMH, TTO3BOJISIFOT SKOHOMHUTD BPEMsI 3aHATHIH.

Kaxmoe mpaktudeckoe (CEMUHAPCKOE) 3aHATHE MMEET CBOIO 0CO0YI0 (opMy MPOBEACHHS, CBOIO
METOAOJIOTUYECKYIO0  CIEeNU(HUKY, 4YTO TMO3BOJSET pa3BUBAaTh Yy CTYACHTOB pasiMyHbIe Kak
OOLIeKyIbTypHBIE, Tak U MpodeccuoHalbHble KomrereHIuH. [locTaHoBka mnpoOnemsl, pa3zbop
aKTyaJbHbIX KOHKPETHBIX M THIOTETUYECKUX CUTyallUil, co3laHue aTMocdepbl Iuagora MexIy
nmpenoaaBaTcjicM n prr[l'[Oﬁ IIO3BOJISAECT pa6OTaTB WHAUBHUAYAJIbHO W B MaJIbIX I'PYyIIIIax, KOJJICKTHBHO
00CYX/1aTh OIpENETICHHBIH TEMaMHM MaTepual, a TaKXKe HHUIUHPOBATH CAMOCTOATENBHYIO DPaboOTy
CTYACHTOB. HpI/I OCMBICJICHUHN COJACPKAHHUA BOIIPOCOB IMPAKTHUYCCKUX 3aHATHHN npeciacayercsa ucib
cO0ITI0/IaTh MMPEEMCTBEHHOCTD B MPO(GECCUOHATIHLHOM U B TBOPYECKOM Pa3BUTHH CTYJICHTOB.

KonTpons camocTosTenbHONH pabOThl CTYAEHTOB MpPH3BaH CJeNlaTh Ipolecc oOydeHus Oosee
LEJIOCTHBIM U OpraHW4HbIM. Ero 3amaua He ocTaBuUTh O€3 BHHMMAaHHs Jaxe, Ha MEPBbIA B3I,
MaJIO3HAYUTEILHBIE BOITPOCH.

KommnbroTepHOe TeCTHpOBAaHKE TO3BOJISIET OCYIECTBIISATh UTOTOBBIA KOHTPOJIb 3HAHUHM CTY/IEHTOB.
TecToBblil MaTepuan BKIOYaeT B ceOsl coJep)KaHHE BOMPOCOB IO KaKIOMY H3 O0O3HauEHHBIX
IIPOrpaMMoOi pa3aeiioB.

Ka}KﬂBIfI BOIIPOC IMpeamnojara€tT HECKOJbBKO BapHAHTOB OTBETOB, CPCAU KOTOPBIX HMCEIOTCA
abCOJIIOTHO HEBEpPHBIN, MPaBUIBHBIA U B OOJBIIEH MM MEHBIIEH CTENEHHM PACKPBIBAIOLIMNA CYHITHOCTb
BOmpoca. B mporiecce KOMIBIOTEPHOTO TECTUPOBAHHS 3ajada CTYACHTOB OIpPENeNseTcss Kak BBIOOD
NpaBWIBHOTO OTBETa W3 MHOrooOpa3usi BapuaHTOB. B TECTOBBIX 3aJaHUSIX €CTb BONPOCHI Ha
COOTBETCTBHE. B mporiecce KOMIBIOTEPHOTO TECTHPOBAHUS, 3a/1a4a CTYJICHTa ONpEIeIsieTcsl Kak BBIOOD
NPaBUWIBHOTO OTBETAa U3 MHOI000pa3us BapHaHTOB.

BOHpOCI)I 1 TEMBI, OTBOJHWMBIC Ha BBIIIOJIHCHHUEC CaMOCTOSITETEHON pa6OTI)I 10 AUCHUILIIMHE, a
TaKXKe KPUTEPHH OLICHUBAHUS 110 KaXKJJOMY BUIY paOoOThI conepxarcs B paznene 5 PIT/I.

MeToaudyecKue YKazaHud 1J1d oﬁyqamumxm 0 OCBOCHHUIO JUCHHUIIJIMHBI

By yueOHBIX 3aHATHIA Opranu3zainus J1esITeIbHOCTH CTYJEeHTa

Jlekuus ITocemenue JEKINOHHBIX 3aHATANA U KOHCIIEKTUPOBAHKE JIEKITMOHHOTO
Marepuaia SBIACTCA HEAOCTAaTOYHBIM YCIOBUEM Ui YCIELIHOTO
ycBOeHMs JucUUIUIMHBL. CTyAEHTY HEOOXOJUMO CHCTEeMAaTHYECKU
paboTtaTh ¢ y4eOHOW M METOAWYECKOH JUTEpaTypoOi, peKOMEHIyeMOU
[0 KAKIOMY pasfelly JIEKTOpOM, JOIOJHAA KOHCIEKT JIEKUUN
HEOOXOJUMBIMU IOSICHEHUSIMU, YTOYHEHHUSAMH U TEPMHUHAMHU 110
nzyyaemMoi teme. Heo0xoauMo mucath KOHCHEKTHI JIEKLUHMH: KpaTKo,
cxemarnyHo. [locrienoBaTensHO (HPUKCHPOBATH OCHOBHBIE MOJIOXKEHUS,
BBIBOJIbI, (DOPMYJIMPOBKH, OOOOLICHMS; MOMEYAaTh Ba)XXKHbIE MBICIH,
BBIIEIISATh KJIFOYEBBIE CJIOBA, TEPMHUHBIL. [IpOBEPSTH TEPMUHBI, TOHATHH
C TOMOLIBIO  JHUMKJIONEAWH,  CJIOBapei,  CIPABOYHUKOB  C
BBINMCBIBAHUEM TOJKOBaHWH B TeTpanb. (OO03HAYUTH BOIPOCHI,
TEPMHHBI, MaTEpUai, KOTOPBIA BBI3BIBAET TPYAHOCTH, IIOMETUTh U
MOIBITATbCSI HAUTH OTBET B pEKOMEHIyeMou nauteparype. Ecmum
CaMOCTOSITEJIHO HE yJAaeTcsl pa3o0parhCsi B Marepuaie, HEOOXOJUMO
copMyIHpOBaTH BOMPOC U 33/1aTh MPETMOAABATENI0 HA KOHCYJIbTALINH,
Ha IIPAKTHUYECKOM 3aHSATHH.

JlaGopaTopHoe JlaGopaTopHbIe 3aHATHUS HANpaBJIeHbl HA (OPMHUPOBAHUE MPAKTHUECKUX
3aHsATHE YMEHHH, CBSI3aHHBIX C OpraHM3alell aKTUBHOTO B3aMMOJICHCTBUS




YYaCTHUKOB 00pa30BaTEIbHOrO Ipoliecca MO H3YyYEHHI0 Marepuana,
3aKperuieHue MPAaKTUIECKUX HaBBIKOB TSt pemeHus
npodeccroHaIbHbIX 3a7ad. [Ipu MoAroToBKe K 3aHATUSAM HEOOXOIUMO
MOBTOPUTH JICKIIMOHHBIA MaTepuan MO0 HW3y4aeMOW TeMe, H3YYHUTh
MaTepual, pPEKOMEHJOBAHHBIM  MpernojaBaTeslieM IO  CIHCKaM
muteparypsl. [loaroroBka K 1a00paTOPHBIM 3aHSATHIM MPECIETYET JIBE
OCHOBHBIE II€JIM: TIEpBOE - MOBTOPEHHE M3Y4YEHHOro Marepuana. s
ATOr0 HCHOJB3YIOTCS KOHCHEKThl JIeKIUH, peKoMeHaoBaHHas 15
OCHOBHas M JIONOJIHUTENbHAsl JIMTepaTypa; BTOpoe - YriryOsieHue
3HaHW 1o Teme. JlabopaTopHbie 3aHATHS CIyXKaT IS 3aKpEIUICHUS
TEOPETUYECKHX OCHOB, M3JIaraéMbIX B JIEKUUAX, MOJIYYECHHUS
NPaKTUYECKUX HAaBBIKOB pEUIeHUs MpOo(ecCHOHANBHBIX 3amad. OHu
IPOXOJAAT C MCIOJIb30BAHHUEM CTEHJOB, METOJIMYECKUX YKa3zaHW,
y4eOHO-HATTISAHBIX IMOCOOMH, B KOTOPBIX OTPAXEH HEOOXOJAUMBIN
MUHMMYM 337a4 [ OCBOGHMS pa3feioB M TeM JAMCLUUILIUHBI.
3aBepIiaronieil 4acThio JIA0OPATOPHOU padOTHI sABISETCS Oo(opmIIeHHE
B paboueil TeTpaau otdera. CoaepxaHue OoT4eTa ONpeneseTcss TeMon
3aHATHS ¥ MOXET BKJIFOYATh B c€0sl BOMPOCHI Pa3IMYHOTO XapaKTepa.
Tak mpu npoBeneHUM 1a00paTOpHOM pPabOTHl B COCTaB OTYETA MOTYT
BXOJIMTH: KPaTKOE OMUCAHWE METOJHMKH BBIOJHEHHUS PaOOTHI; CXxema
1abopaTopHOl YCTaHOBKH, HEOOXOJUMBbIE pacdeThl Mo 00paboTke
MOJYYeHHOW WH(OpPMAlMU; aHalIW3 IOJNyYeHHBIX JAaHHBIX W 00IIee
3aKitoYeHue  (BbIBOAbI). JlOMOJMHWUTENbHBIE W MHIUBUIyaJbHBIE
TpeOOBaHUS HM3JIOKEHBI B METOAMYECKHX TIOCOOHMAX K KaxIOu
JabopaTopHOH paboTe

KosutokBuym

KonnokBuymbl HampaBiieHbl Ha YIUIyOJIEHUE TEOPETUUYECKUX 3HaHUMH,
(bopMHpOBaHHE MPAKTUUECKUX YMEHUN U KOMIIETEHLUH 00yJaromuxcs,
IIPEAYCMOTPEHHBIX NPOrpaMMoN JaucuuIUinHbl. [Ipm moaroroeke
KOJIJIOKBUYMY HEOOXOJUMO TOBTOPUTH JIEKIIMOHHBIM MaTepuana I0
U3y4yaeMoul  Teme, U3Y4YUTh Marepuall, PEKOMEHTI0BaHHBIN
[IpenojaBarelieM II0 CIUCKaM JMUTeparypbl. B mpouecce 3aHATHI
oOpaiiate BHMMaHUE€ Ha NPAKTUYECKOE INPUMEHEHHE TEOpUH U Ha
METOAMKY  PELICHUS TUIOBBIX  3ajay npodeccuoHaIbHON
JIeATEIbHOCTH.

IIncoMeHHbBIe
JOMAIITHHE
(KOHCIEKT)

3aJaHus

3HAKOMCTBO C OCHOBHOU U JIONOTHUTEIHLHOW TUTEPATYPOid, BKITIOUAs
CIIpaBOYHBIC U3JaHHA, SaPY6e)KHI)Ie HCTOYHHKH, KOHCIICKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEICHHM, TpeOyOMMX 3allOMHUHAHUA U
SIBJISIFOIIMXCS.  OCHOBOMOJIaralommmMu B 3Tol  Teme. (CocTaBieHue
KOHCTIEKTOB 110 IPOYUTAHHBIM JTUTEPATYPHBIM UCTOUHUKAM U JIP.

HpI/I IIOATOTOBKE K 3aHSIATHUIO H€O6XOJII/IMO OPUCHTHPOBATECA Ha
KOHCTIEKTBI JIEKIIUH, pEKOMEHAYEMYIO JINTEPATYPY.

ITo Ka)I(HOﬁ HU3 TEM IJI1 CaMOCTOATCIIBHOIO M3YyUYCHUsA, IIPUBCACHHBIX B
paboueii mporpamme, clielyeT CHaJala MPOYUTaTh PEKOMEHOBAHHYIO
JUTEPATYpy W TpU HEOOXOAMMOCTH COCTaBUTh KPATKUH KOHCIIEKT
OCHOBHBIX  TIOJIOKEHWH,  TEPMHUHOB,  CBEIEHUH,  TPeOyOMMX
3alIOMUHAHUA U SABJIIAIOIINXCS OCHOBOIIOJAraroimiMmn B 3TOU TEME.

Jnst  pacmdpeHuss 3HaHMA 1O  JUCIUIUIMHE  PEKOMEHIYyeTcs
WCIONB30BaTh MIHTEpHET-PECYPCHI:

MPOBOAWTHL TMOUCK B PAa3IWYHBIX CHCTEMaxX, TaKUX Kak ooOmue
MMOMCKOBBIE CHCTEMBI: wWww.yandex.ru, www.google.ru, a TaKxe
CHeIHAIbHBIE TIOUCKOBBIC CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.




KonTtposbHasi padora Ilenb KOHTPONBHOM pabOTHI - MpPOBEpKA pPAa3BUTUS HABBIKOB,
(mucbLMeHHas) YCBOGHMSI M 3aKpelyieHUs MaTepuaia, IMOJIY4YeHHbIX INpPU H3y4YE€HUU
JUCLUIUIMHBL, M BBIMOJHACTCS CTYJEHTAaMH 3a04YHOTO0 OOydYeHHs.
PaGora BbINOMHAETCS 0 MHIAMBUYAJIBHBIM 33aHUSIM MAaIllMHOMCHBIM
WIA PYKONHMCHBIM TeKCTOM. PaboTa aeT BO3MOXKHOCTb YCTQHOBUTH
CTENEHb YCBOEHHUS MaTepuaja U yMEHHE T[PUMEHSTh 3HaHUS,
NOJy4YeHHblEe MpPHU HU3yYEeHUM JTUCHMIUIMHBL. PaboTta cmocobcTByeT
OBJIAJICHUIO MaTepuajioM, IPUBHMBAET HABBIKU B CaAMOCTOSITEIbHOM
peLIeHUH MPAKTUYECKUX BOIIPOCOB U B paboTe ¢ IUTepaTypoil.

IK3amMeH (YCTHBIH) OneHka OTBeTa Ha HSK3aMEHE MPOBOJAMUTCS B COOTBETCTBUM C
[TonoxxenneM o OaJIbHO - PEUTHHIOBOM CHCTEME OIEHKH 3HAHUU
cryaentoB COI'Y.

8. OIIeHO'lHBIe cpeacrea Vil TEKyIIEro KOHTPOJIA yCnneBaeMocCTH, pyﬁemnoﬁ aTTeCTallui U
HpOMe)KyTO'—IHOﬁ aTTeCTAalluM 110 UTOraM OCBOCHUA JUCHUIIJIMHBI.

Jlnis mpoBeNeHHs TEKYIIEero M HTOrOBOTO KOHTPOJS HCHOJNB3YIOTCS CIEIYHOIIUE OLCHOYHBIE
CpEJICTBA: OTBEThl HAa BOMPOCH (KOJIOKBUYMBI), MOJTOTOBKAa M BBINOJHEHHE JTAOOPAaTOpHBIX pPadoT,
NUCbMEHHBIE IOMAITHUE 33JJaHHs 10 BOIPOCaM, TECTOBbIE 3aJJaHUs, TUCbMEHHbIE KOHTPOJIbHbIE Pa0OTHI.

Buabi KOHTpOJIA.

Pabouas nporpamMma npearnoaraeT TEKyIuid ¥ MPOMEXyTOUHbIH KOHTPOJIb 3HAHUH.

Texywsuit KORmpoab — 3T0 HENPEPHIBHO OCYLIECTBIISIEMbI MOHUTOPUHT YPOBHSI YCBOSHHSI 3HAHUI
U (OpMHPOBAHUS YMEHHH M HABBIKOB B TEUCHHE CeMecTpa WM y4eOHOro rojga. Tekymui KOHTPOJIb
3HAHWH, YMEHUM M HaBBIKOB CTYJEHTOB OCYILECTBISETCS B XOJA€ Y4EOHBIX (ayJUTOPHBIX) 3aHITHH,
NPOBOJUMBIX IO pacrnucaHuio. PopMaMu TEKYIIEro KOHTPOJS BBICTYHAIOT OMPOCHI Ha J1a0OpaTOPHBIX
3aHATHSX, @ TaKKe KOpPOTKHe (10 15 MuH.) 3ajaHus, BBINOJHSIEMbIE CTYJEHTAaMH B Hayalle JIGKLUH C
LEJBI0 MTPOBEPKU HAINYMS 3HAHUM, HEOOXOAUMBIX JJIsl YCBOCHHUSI HOBOTO MaTepualia WiK B KOHIIE JICKIIUU
JUISl BBISICHEHUS! CTENIEHH YCBOEHMSI N3JI0KEHHOIO MaTepraa.

Pybesrcnvtii Konmpob OCYIIECTBISCTCS 1O 0Oojiee WIIM MEHEEe CaMOCTOSITENbHBIM pasfenam —
y4eOHBIM MOJIYJISIM Kypca M IPOBOJUTCS IO OKOHYAHMHU M3YUYCHMs MarTepuayia MOAYJsi B 3apaHee
YCTaHOBJIEHHOE BpeMsl. PyOeXHbIN KOHTpPOJIb MPOBOJIUTCS C LIEIbI0 ONPEICIICHUS KauecTBa YCBOEHUS
Marepuana yd4eOHOro MOXIyJlsi B IIeJIoOM. B TedeHme cemecTpa NMPOBOAUTCS [BAa TAKUX KOHTPOJBHBIX
MEPOTIPHUATHS TI0 TPapUKY .

@dopma MpoBeIeHUsT UTOIOBOT'O 3K3aMeHa — yCTHasl. Pe3yinbpTupyromas sK3aMeHalOHHAs OLIEHKA
onpenensiercss B cooTBeTcTBUU C [Tonoxxennem COI'Y o OamibHO-pEHTHHTOBOW CHUCTEME OIEHKH 3HAHHMA

CTYJICHTOB.
BFAJUIBHASA CTPYKTYPA OLIEHKU.
MuH. koin- Makec. xoi-

DopMa KOHTPOJIA BO GasioB Bo Gasion
Texywan oyenka cTyqieHTa B TeueHue 1-8 Helemu COCTOUT H3: 0 20
. BrimonHeHre TUCHMEHHBIX JIOMAITHUX 33aJJaHui TI0 TeMaM 3aHITHN U
CaMOCTOSATEIbHON pa0oThI (KOHCIIEKTOR) (8) —4 6
° [loaroroBka 1 OTBETHI Ha 1a00PATOPHO-MPAKTUIECKIX 3aHATHIX
(xomnokBuymb1) — 1 6@ 8 =8 6
° [ToaroToBKa 1 BRINOJIHEHUE JIA0OPATOPHBIX padoT - 1 6 8 =8 6




1-a pybesichaa KoHmpoavHas padoma (KOMNLIOMEPHBLIL mecht) 0 15

Texywaa oyenka crynenta B TeueHue 10-17 Hegenu COCTOUT U3: 0 20

e BrinmogHeHHE NTHUCHbMEHHBIX JOMAITHUX 3aJaHUM IO TEMaM 3aHSATHH U
CaMOCTOSITENbHON Pa0bOTHI (KOHCTIEKTOB) (8) —4.0

e [loaroroBka v OTBETHI Ha JTA0OPATOPHO-NPAKTUUECKUX 3AHITUIX
(xonmnoxkBuymbl) — 1 6@ 8 =8 6

e [loaroroBka M BHINOJHEHHUE JJAOOPATOPHBIX paboT - 1 6@ 8 =8 6

2-7 pybericnas KOnmpoavnasn paboma (KomnviomepHolii mecm)

Hmoczo 0 70

IIpuMepsnI OLIEHOYHBIX CPEACTB:
Buners! 11 npoBeeHNsl MUCbMEHHBIX KOHTPOJILHBIX PadoT Mo TeMmam

BBenenune. OcHOBHBIE 3aKOHBI 00111l © HEOPraHUYECKOH XUMMU.

N —

—_—

BUJIET N 1
[Hatb onpenenenue okcuno. Kimaccuduranuss okcumos.
[MoayunTe THOPOKCHI ULWHKAa M J0oKa3aTb ero am@oTepHbld xapaktep. Hamucatb ypaBHEHHs
COOTBETCTBYIOIIUX PEAKIUH.
PaccunraiiTe Maccy HaBeCKM HaTpHs XJIOpHIA, HEoOXomumyro g npurotoBienus 130 mi pactBopa ¢
koHueHTpanueit 0,2 Monb/n. Kak npuroToBuTh yKazaHHBIN pacTBOp?

BUWJIET N 2
Hats onpenenenne ocHoBanuii. Knaccudukanus ocHOBaHUIA.
IIpuBectu crocoOb! MOTyueHUs] KUCIOTHBIX OKCHJIOB (YpaBHeHHs peakiuii). [IpoBecTu cooTBETCTBYIOLIHE
OTIBITHI.
PaccunraiiTe Maccy HaBeCKH HaTpHsl THAPOKCUAA, HEOOXOUMYIO AJsl mpurotosiaeHus 230 M pacTBopa ¢
KoHIeHTparmen 0,6 MoJIb/J1.

BMJIET N 3
CpenHue conu: AaTh ONPEAEICHUE, IPUBECTU IPUMEPBI, AaTh Ha3BaHUSI.
CBoiicTBa OCHOBHBIX OKCHIOB. HanucaTs ypaBHEHNS peakuii ¥ IPOBECTU COOTBETCTBYIOIIHUE OIIBITHI.
PaccuunTaiiTe Maccy HaBeCcKM Kauusl TUAPOKCUAA, HeoOXoaumyto s npurotoBieHus 200 mi pactBopa ¢
koHueHTpauueir 0,5 Monw/n. Onummre cmocod SKCIEPUMEHTATBHOTO IPUIOTOBICHUS YKa3aHHOTO
pactBopa.

OcHoOBHbIE 3aKOHOMEPHOCTHU NMPOTECKAHUA XUMHUYECKHUX IMPOLECCOB

Bapuant Ne 1

Onpenenute, BO CKOJIBKO pa3 yBEIMYUTCS CKOPOCTh Peakilny, eciiu Temreparypa Boszpactet ot 20°C mo 50°C.
TemmnepatypHblil KO3 (GUITUEHT paBeH 2.

OTBeT: CKOPOCTh peaklMi YBEIHUUTCS B 8 pas.

Ob6ocHyiiTe, MpH W3MEHEHHMH KakKUX (PaKTOpOB paBHOBECHE MOXKHO CMECTHUTH B CTOPOHY OOpa3oBaHUS
MIPOSYKTOB B PEAKLINU:

Nz(r) + 3H2(1-)<:> 2NH3(r); AH’<0.

Hanummure BbIpa)keHHe 3aKOHA JAEHCTBYIOINMX Mace JUIA CKOPOCTH NMPSIMBIX Peakuui W XMMHYECKOro
pPaBHOBeCH:

a) Brz(r) + Hzm@ 2HBI‘(;)

6) F6203(K) + 3H2(r) = 2F€(K) + 3H20(r)

B) 2SO0y + Oy & 2505y

Bapuant Ne 2

Onpenennrte, Ha CKOJBKO TPagyCcoB HEOOXOAWMO YBEIWYHUTH TEMIEPATypy, UYTOOBI CKOPOCTH PEaKIHH
yBenuuwiach B 16 pa3. Temnepatypablii koaddunueHT paseH 2.

OtBert: TeMnepaTypy Heooxonumo yBennuuth Ha 40°C.




2. OOocHyiiTe, TIpA W3MEHEHWH KakuxX (HaKTOPOB pPaBHOBECHE MOXHO CMECTHTH B CTOPOHY OOpa3oBaHHS
MPOAYKTOB pEaKInu:
25054 + Oz & 2S0s3y; AH<0.

3. Hanwmmmurte BhIpa)keHHe 3aKOHA JAefiCTBYIOIIMX Macc JJIA CKOPOCTH MPSIMBIX peakuuii 1 XMMHYeCKOro
PaBHOBeCH:
a) Noy + 3Hoy < 2NHj(
0) 2Few + 3H20( < FerOs0 + 3Hy
B) 2COq) + Oy & 2CO4
Bapuant Ne 3

1. Paccuwmraiite, TemMIiepaTypHbIid KO3(GPHUINEHT XUMHYECKOH PEeaklUy, €CIIH MPH YBEIHMICHUH TeMIIepaTypbl Ha
50°C ckopOCTh peakluy yBeauuuiaack B 32 pasa.
OTBeT: TeMIepaTypHbId KO3QQHUIIMEHT paBeH 2.

2. O0ocHyiiTe, MpH W3MEHEHHH KaKUX (PaKTOpOB paBHOBECHE MOXKHO CMECTHTH B CTOPOHY 0Opa3oBaHMUs
ucxoanbix BerecTs B cucteMe: COqy + Clygy <> COClyyy; AH>0.

3. Hanummure BbIpa:keHHe 3aKOHA JeHCTBYIOIIUX Macc AJf CKOPOCTH MPSAMBIX peakuuii 1 XUMHYeCKOIo
PaBHOBeCHSI:
a) 2NO(1-) + Oypy < 2NOyy
6) CSyy+ 2H2S¢y < CHagy+ 4SS
B) 2NH3(1‘) = N2(r) + 3H2(r)

OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE peaKkuuu

Bapuant Ne 1
CocTaBbTe CXEMBI JJIEKTpOHHOro OamaHca. PacctaBbTe KOI((MUIIMEHTHI, YKaXUTE€ OKUCIUTENb U
BOCCTaHOBHTEIIb, IIPOLIECCH] BOCCTAHOBIICHUS U OKUCIICHUS:
1) Al+ H,O + NaOH — Na[AI(OH)4(H,0),] + H»
2) Fe,O;+CO — Fe+ CO,
3) AgNO;+H,—> Ag+NO + H,O
4) MnO,+ KCIO; + KOH — K,;MnO4+ KCl + H,O
5) FG(NO3)3 —> F6203 + NOz + Oz
Bapuant Ne 2
CocraBbTe CXEMBI DJJIEKTpOoHHOrO ©OamaHca. PacctaBbre KOI(DPHUIHMEHTHI, YyKaXUTe OKHUCIHTEIh U
BOCCTaHOBHTEIIb, IIPOLIECCHI BOCCTAHOBJICHUSI U OKUCIICHUS:
1) H,0,+ KMnO;— O,+ MnO, + KOH + H,O
2) Sn + NaOH + Hzo —> Naz[Sn(OH)ﬁ] + H2
3) Cu+ HNO3(KOHHA) - CU(NO3)2 +NO,+ H,O
4) FeS + O, — Fe,O; + SO,
5)  Cu(NOs);— CuO + NO, + O,
Bapuant Ne 3
CocTtaBpTe CXeMBl JJEeKTpOoHHOro OamaHca. PacctaBpTe KOI((MUIIMEHTHI, YKaXHUTE€ OKUCIUTENb U
BOCCTaHOBHTEIb, IIPOIIECCH BOCCTAHOBIIEHUS U OKUCIICHUS:
1) CI'203 + KC103 +KOH —» KQCYO4+ KCl + Hzo
2) NO,+ O,+NaOH — NaNOs;+H,0
3) P-+HNO;+H,0 — H;PO4+NO
4) Bi,S;+ HNO; > Biz(SO4)3 +NO +H,0O
5) Cl,+ KOH — KCl + KCIO + H,0O
XuMHus 3J1€MEHTOB. S-3JIeMEHThI

Bapuant Ne 1

1. HazoBute xumudueckne coemuHenus mo HomeHknatype MIOIIAK (amanTupoBaHHBI BapHaHT); YKaKUTE, K
KaKOMy KJIaCCy OHHM OTHOCSTCS:
NazCrO4><2HzO, Mg(HCO3)2, (NH4)2Mg(SO4)2, KH2P04, CaOC12, NH4CaPO4, Ca(H2PO4)2XH20, CaOz,
Ba(HS)z.

2. Pemmte 3amauy.
Paccuuraiite Mmossipayto koHrentpanuto (C) pacteopa ¢ o( NaOH) = 16,0% wu p =1,175 r/mi.



Ortsert: 4,7 MOJIB/I1.

3. Pemmre 3amady.

Paccuuraiite 3nauenue pH B 0,5%10?M pactBope Ca(OH)..
Otser: 12.
Bapuant Ne 2
Ucnonb3yst monsipu3anioHHbIE TPEICTaBICHHS, TEOPETUIECKH OOOCHYHTE CIOCOOHOCTh MOHOB CIIETYIOLIMX
coneit k ruaponuzy: MgCl,, NaNOs, K;SO;. CoctaBbTe HOHHO-MOJIEKYIISIPHBIE H MOJICKYJIIPHBIC YPaBHEHHS
peaKuii THApONH3a, a TaKkKe PAacCMOTPHUTE THUAPONU3 C MO3UIHMHA TPOTOIUTHYECKONH TEOPHUU KHCIOT H
OCHOBAHHH.
Pemure 3anauy.
Paccuwnraiite MmaccoByto momto () Na,SO4 B pacTtBope ¢ MonspHoi koHIeHTparuein C = 0,144 mons/n u p =
1,028 /M.
Ortger: 2,01%.
Pemure 3amauy.
B 3 1 pactBopa conepxures 0,3%107° mons HNOs. Paccunraiite 3nauenue pOH storo pactsopa.
Ortser: 10.
Bapuant Ne 3
Omnpenenure CHUITy OCHOBAaHHH, yYUTHIBAs IJIsl KATHOHOB — THIT 3JICKTPOHHON 00OJIOUKH M BEJIMYWHY HOHHOTO
MIOTEHLIMANIA, ¥ PACIIONOXUTE CIIEAYIOLINE THAPOKCH I B IOPSAKE YBEIMUEHHSI X OCHOBHBIX CBOWCTB:
1) Ba(OH), 2) Mg(OH). 3) NaOH
Pemure 3amauy.
Paccuwuraiite Mmonspayto konueHtparuio (C) pactsopa ¢ w(KBr) =30,0% u p = 1,259 r/mi.
Otser: 3,174 Mob/m.
Pemure 3anauy.
Paccuuraiite 3nauenre pH B 0,5x10°M pactsope Ba(OH)..

Ortser: 9.
KpnTepnn OLI€HKH BBINNOJTHECHUA MUCBbMEHHBIX JOMAIlIHUX 3a11aHm71
4-6annbHas
mKaa [TokazaTenu Kpurepun
1. CBOEBpPEMEHHOCTb CryneHTOM 3aJlaHu€ PELIEHO CaMOCTOSTENIBHO.
BBIMOJTHEHHS 3aqanus, | [IPH  3TOM  COCTaBIEH MPABUIbHBIA ANrOpUTM
OTIIHIHO 2. TlonHOTa BBIMTOTHCHUS peliCHUs 3aaaHus, B JOT'HYCCKUX PACCYKACHUAX, B

BbIOOpE (POPMYIT M pelIeHUH HET OMMOOK, IMOTyYeH

MPAKTHACCKOTO BEPHBIN OTBET, 3aJaHUE PELICHO palUOHAIBHBIM
3aMaHuA. coco6oM.

3. TlocrenoBaTenabHOCTH CryneHTOM 3aJaHME pEHIeHO C  IOJICKa3KOM
u palMOHAIBLHOCTL | penoaasaress. [Ipu 3ToM cocTaBiieH NpaBUIIbHbINA

AITOpUTM  pCHICHUA 3aJlaHUsA, B JIOTHYCCKOM
pacCy X JIeHUH U PEIICHUU HET CYNICCTBEHHBIX
Xoporio OIMOOK; TPABWILHO CJENIaH BBIOOp QopMyIT ISt
pelIeHuUs; eCTh OOBACHEHHE PEIICHHUS, HO 3aJaHne
pELICHO  HEepalMOHAIBHBIM  CIIOCOOOM  WIIM
JIONyIIEHO He Ooliee JBYX HECYIICCTBEHHBIX
oHOOK, MMOJTyueH BEpHBIN OTBET.

BBITIOJIHEHHUA 3aJaHU.

VY nosnerBopu-

CtyneHTOM 3ajjaHue pelIeHO ¢ I0/ACKa3KaMH
npenogaBatens. llpm 3ToM 3amaHMe TOHSTO
NpPaBUWIFHO, B JIOTMYECKOM pAacCy)XJCHUU HET
CYIIECTBEHHBIX ommooK, HO  JIOIyIIEHBI
CYIIIECTBEHHBIE OIIMOKH B BhIOOpE (OpMYIN WUIU B
MaTeMaTUYeCKUX pacyerax; 3aJaHHe PEIIeHO He
TIOJTHOCTBIO MJIHM B O0IIEM BUJIE.

TCJIIBHO

Heynosnerso- CryneHToM 3a/laHue He pEelIeHO.




PUTCIIEHO

Kpurepun onieHKkn NnucbMeHHOH KOHTPOJILHON padoThl

4-6anmnpHas IIKajga IToka3zarenu Kputepun
OTIHO 1. Tlommora w | CtymeHToM  fAaH  TOJHBIM  OTBET  Ha
MPAaBUWJIBHOCTh PEUICHHsI | MPaKTUYECKUi Bompoc. PeleHs! 3aaayu.
Xopomo HpaKTEI‘IeCEOFO 3alaHud. | [[pakTuyeckue 3aJaHus W 3a7aud PEILICHbI
. PaBUIBHOCTE | cTyAeHTOM C HEOOJIBIIMMUA HETOYHOCTSMH.
Y 1OBJIETBO- ?rfg;?(ei{iﬁnenmocn CTyIeHTOM JOIyIIeHO HECKOJBKO OIMUOOK B
9 9 CONEp’)KaHUU  OTBETa HA  NPAKTHUYECKUE
PHTEIBHO HeHCT‘;HH)' BOIPOCHI. 3aJ1a4M PEIICHbI C OINOKaMHU.
Heyzontes- CaMOC"l.“OﬂTeJ'IBHOCTB CTyneHTOM pelIeHUue MPAKTUYCCKUX 3aJTaHUN
HE BBITOJIHEHO. 3314 HE PEIICHBI.
OPHUTETBHO OTBCTA.
Kpurepun oneHkyn BbINOJHEHUs J1a00pPaTOPHBIX padoT
4-6amnpHas
[Tokazarenu Kpurepun
IKana
1. CBoeBpeMeHHOCTh | CTyZIEHT MOKa3bIBa€T TOTOBHOCTH K BBIIOJIHEHHUIO
BBITIOJTHCHMSI 3a/IaHUSA. | 1a00paToOpHOW  paboOThI,  BIAJMEET  TCXHUKOH
2. [Tonuota BBITIOJTHEHHs  OTIEPAIlHii; BBIMOJHAET OMEpalluU
BBITIOJTHCHHS aKKypaTHO, YETKO; coOroaet TEXHHUKY
1ab0opaTopHOTO Oe3omacHocTH Ha pabodyeM MecTe; MPaBHILHO
OTnuyHO 3aJIaHusl. OIICHUMBAET PE3YJIbTAThI BBHITIOJTHCHHBIX OICpaIlHii;
3. Odopmnenue yMeeT  TpPaBWIBHO  MPOU3BOJIUTH  PaCUETHI;
nabopaTopHO# pabOThL. | MPaBHIBHO 0)OPMITSIET X011 JIAOOPATOPHOM PaOOTHI
4. OTBeTHI HA U JaeT TpaBWIBHOE 3aKIIOYCHHE, OTBEYaeT Ha
KOHTPOJIBHBIC BOTIPOCH | KOHTPOJIBHBIE BOIPOCHI IO TeMe J1abopaToOpHOTO
10 TeMe JIa0OpATOPHOTO | 3aHATHSI.
3aHSATHA. CooTBeTcTBYeT  BBILIEYKa3aHHBIM  KPUTEPUSIM
OLICHKHW, HO [IOMyCKaeT He NPUHIUIHAIBHEIC
Xopo1o omuOKH 10 ohopMIICHHIO JTaOOpaTOPHOI PabOTHI U
B OTBETaX Ha KOHTPOILHBIE BOMPOCHl IO TEME
J1a00pAaTOPHOTO 3aHSTHSI.
CoOTBETCTBYET  BBINICYKA3aHHBIM  KPUTEPHSIM
OLIGHKH, HO JIOMYCKaeT: MPUHIIUIINAIbHbIE OUTHOKH
VIORICTBOPH- Mo OQOpPMIICHHIO TPOTOKOJIAa M B OTBETaX Ha
TOILHO KOHTPOJIbHBIE ~ BOIIPOCHI; HE  CYLIECTBEHHBIE
OIIMOKU IO TEXHUKE BBIMOJIHEHUS ONepaluil Mo
aHaJIM3y; 1O OTIEJbHBIM JTalaM BbIMOJIHEHUS
paboThI HY)KJIACTCS B IIOMOIIY TPEIO1aBaTes;
Heynosnero- CTyZneHT He TOTOB M HE JOMYIIEH K BBHIMOIHEHUIO
pUTETBHO nabopaTopHOi pabOTHI.

DK3aMeH MO TUCIHUIUIMHE MPOBOAMUTCA B YCTHOU (opme mo Omieram. Ha moarotoBky k OTBETy
crynenty naercst 30 munyT. buner conepxut Tpu Bormpoca: 1Ba TeopeTruueckux (15 6amoB — kaxabii),

BOHPOCLI K I3K3aMEHYy 0 TUCHHUILJINHE «Oﬁlllaﬂ U HEOPraHu4veCKast XuMus»




TpPEeTUil BOMPOC — MpaKTHUECKOe 3aJaHue (pacueTHas 3ajadya WM XUMUYeckoe ympaxkHeHue) — (20
O0amioB). Ha sk3amMeHe CTyJeHT MMEET NpaBO I0JIb30BATHCA MEPUOJUYECKOM CHUCTEMOM 3JIEMEHTOB,
TaONMUIEH pAacTBOPUMOCTH BEIIECTB M OJICKTPOXMMUYECKUM PSJAOM aKTUBHOCTH METauIoB (psil
HaMpPsKEHUH, Psi/i CTAHJAPTHBIX JIEKTPOIHBIX MOTCHIIMAJIOB).

10.

11.

12.

13.

['padmyeckoe M300paKEHUE ATOMHBIX OpPOMTAJNCH: MOJENb JJCKTPOHHOTO O0JIaKa, TpaHUJIHAS
MOBEPXHOCTh, KBaHTOBas s4elka. OCHOBHbIC 3aKOHOMEPHOCTH (OPMHPOBAHUE 3SIEKTPOHHBIX
000JI0YEeK aTOMOB: MpPHUHLIMII HaWMEHbLIeH »sHepruu, 3amnper Ilaynu (moaypoBeHb, €ro
JJIEKTPOHHAsE €MKOCTb;, YpPOBEHb, OJJIEKTPOHHAas €MKOCThb ypoBHei); mnpaBwio ['yHna,
HMITUPHUECKOE MTPABUIIO COCTABIICHHSI SJIEKTPOHHBIX (POPMYIL.

[Tepuonuyeckuii 3aK0H U ero coBpeMeHHas (popmynupoBka. M3oromnsl. [Ipumenenue "MeuyeHbIx"
atoMoB B MmeauuuHe. llepuoanueckas cuctema (IIC) m ee BapuaHTBI: KOPOTKONEPUOJHBIN U
JUINHHOIIEPUOJIHBIE; KOHCTPYKIMsSI KOpoTKomnepuojgHoro BapuaHta IIC: mnepuon, rpymma,
noArpynmna; 4 cemeiicra (6J10ka) 3JIEMEHTOB.

Baxueliime XxapakTepUCTUKU aTOMOB, MEPHUOAMUYECKUI XapakTep UX U3MEHEHUs: OpOMTaIbHBbIHI
paanyc, dSHEprusi MOHU3ALMH, CPOJACTBO K AJIEKTPOHY; OTHOCUTENbHAS AJIEKTPOOTPHULIATEIbHOCTD,
3pQPEeKThl HKPaHUPOBAHMS W HNPOHMKHOBEHMsI 3JEKTPOHOB K SAApY, APQPEeKT B3aUMHOTO
OTTaJIKUBAHUS JIEKTPOHOB OJIHOTO CJIOS; BTOPUYHAS U JOIMOJHUTENIbHAS EPUOIUYHOCTD.
OCHOBHBIE XapaKTEpPUCTUKH XUMHUECKOW CBS3M - SHEPIus, JJIMHA, BaJeHTHBIH yroj. CylHOCTb
pabotr [Ieiitnepa-JlongoHa. OcHOBHBIE MONOXKEHUsT MeTojga BaleHTHbIX cxeMm (BC), nBa
MeXaHU3Ma O00pa30BaHMsA KOBAJIEHTHOH CBsI3U - OOMEHHBII M JOHOPHO-aKLENTOPHBIH,
AJIEKTPOHHO-CTPYKTYPHBIE JUarpaMMbl MOJIEKYJI, J€JIOKAIM30BaHHas (MHOTOLIEHTPOBAsI) CBSI3b.
['mOGpuan3anus aTOMHBIX opOuTanei YcioBus ycroiumBoil ruOpuausanuu. IIpoctpaHcTBeHHas
KOH(HUTyparus MOJEKyJ, 00pa30BaHHBIX THOPUAHBIME U "ducThIMU" opOuTansmu. [lonspuzaus
KOBQJIEHTHOH CBsI3U. [IUIMOJIbHBIA MOMEHT CBS3H U MOJISIPHON MOJIEKYJIbI.

CBolicTBa COEIMHEHUH C KOBAJIEHTHOW CBS3bl0. VOHHas cCBsI3p — TIpeneibHBIA ciaydail
KOBQJICHTHOM MOJIAPHOI CBA3M, €€ HEHACHIIAeMOCTb, HEHAIIPAaBJICHHOCTb. MOHHBIE KpUCTAIUIBI.
CBolicTBa HOHHBIX KPUCTAJIJIOB.

Henocratku metoga BC. Meron MonekynsipHbIX opOuTtaneid. CBs3bIBaIOLINE, PA3PHIXJIAIONINE U
HE CBS3BIBAIONINE MOJICKYJISIPHbIE OpOUTAIH.

OnpeneneHue MNOHATUS - KOMIUIEKCHoe (koopaumHanmoHHoe) coenuHeHue (KC). Crpoenue
KOMIUIEKCHOT'O COEJMHEHHUS: LIEHTPAIbHBIN aToOM, JIMTaH]bl, BHYTpeHHss U BHewH:sA chepa KC,
KOOPJAMHAIIMOHHOE YUCIIO LIEHTPAIILHOTO aToMa (MOHA).

Tunsl LEHTPaJbHBIX AaTOMOB 10 CTPOCHHMIO AJIEKTPOHHBIX O0O0JoueK. THIBl JIMTaHIIOB 11O
JIOHOPHOMY aTOMy, JI€HTaTHOCTh JUraHaoB, HoMeHKiatypa KC. YcTOHUMBOCTE KOMIUIEKCHBIX
COEIMHEHUH; PaKTOpPbI, OT KOTOPHIX OHA 3aBUCHT.

Knaccugukamus u m3oMepus KOMIUIEKCHBIX CO€QMHEHUI. buonoruyeckas pojib KOMIUIEKCHBIX
COCIMHEHUH, MeTaIo(pepMEHThI, XHMHUYECKHE OCHOBBI TPUMEHEHHS] KOMIUIEKCHBIX COSIMHEHHH
B (apMaiuu u MenuiuHe. [lpuposa XUMHUYECKO# CBS3M B KOMIUIEKCHBIX COETUHEHHUSX.

Cucrema u BHemHsAs cpena. Tumbl cuctem. CocTosHHME CHCTEMBl W (DYHKIIMH COCTOSTHHSL.
BHyTpennss sHeprust cucremsl. TemnoBbie 3QpdexTsl peakuuu. [loHaTHe 0 TepMOXUMHUM. 3aKOH
I'ecca u cnencrBus w3 Hero. llomsarue 00 sSHranbmuu. [loHSATHE 00 SHTpOMHMH, KaK Mepe
HEYIOPSA0UEHHOCTH CUCTEMBI M €€ TEPMOAMHAMUYECKO BEpOATHOCTH.

TepMmoauHamuueckue  mnoreHuuansl  (3Hepruu I'mb6bca wu  Tenbmronbua.)  Kpurepwuii
CaMOIPOM3BOJBHOTO TMPOTEKAHUs] XUMHMYECKOM peakiuu. Tabiuipl CTaHAAPTHBIX H3MEHEHUI
TEPMOJMHAMMUYECKUX BeIW4MH. OmpeseseHue HalpaBJIeHUs CAMOIPOU3BOJIBHOIO MPOTEKAHUS
XUMHUYECKON peakiuH.

Xumuueckass KUHETHKa. MouekyisipHas W (QopMaibHas KHHETHKA, CKOPOCTh XHMHUYECKON
peakuuu. Peakuum npocTble M ClIOKHBIE. MeXaHM3M XMMHYecKMX peakuuid. CpenHss Hu
MI'HOBEHHAsl CKOPOCTb peakuuu. DakTopsl, BIMSIONIME HAa CKOPOCTb XUMHYECKHX DPEAKIUHA B
TOMOT'€HHBIX M F€T€POr€HHBIX CUCTEMAX.
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3aBUCHMOCTb CKOPOCTH IPOCTOM peakUuu OT KOHIEHTpAalUHU. 3aKOH JEHCTBYIOIIMX Macc.
[Topsinok peakuuu. KoHcTaHTa CKOpOCTH peakuu. 3aBUCUMOCTb CKOPOCTH PEAKIUH OT
temnepartypsl. [Ipasuno Bant-I'odda. YpaBuenue Appenuyca. DHeprust akTUBALUH.

OO6patumbie U HeoOpaTumbie peakiuu. CoOCTOSHME XHMHYECKOro paBHOBecHs. Otinumne
COCTOSIHMSI XUMHYECKOIO PaBHOBECUS OT KMHETUYECKH 3aTOPMOXKEHHOI'O COCTOSIHHS CHUCTEMBI.
VY c10BHUS XMMHUUECKOTO PABHOBECHSI B TOMOTE€HHBIX U I'€TEPOr€HHBIX CUCTEMAX.

Kunerndeckass TpakTOBKa XMMHMYECKOTO DPABHOBECHA. 3aKOH JACHCTBYIOUIMX MacC Ul
XMMHUYECKOTO paBHOBecHs. KOHIIEHTpallMOHHAs KOHCTaHTa paBHOBECHUS, €€ (PU3UUECKUIl CMBICIL.
Cwmenienue xumudeckoro paBaosecus. [Ipunnun Jle-lllarense-bpayna.

DNeKTpOHHAs TEOpUs OKUCIINUTENbHO-BOCCTaHOBUTENbHBIX peakuuii (OB) (ITucapxkesckuii). OB -
CBOICTBA 2JIEMEHTOB U UX COCIMHEHUN B 3aBUCUMOCTH OT nojoxkeHus B I1C. 3MeHeHue cTenenn
OKHUCJIEHHUST aTOMOB 3yeMeHToB B OB-peakumsax. ComnpsokeHHblE Mapbl  OKHUCIMTENb-
BocctaHoBUTeNb. CraHnapTtHoe wu3MeHeHMe sHepruu [nb66ca OB-peakuuit M craHAapTHbIE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE TIOTEHIINAIIBI TTOJTYPEAKIIHH.

JucnepcHble cuUCTeMbl. XapaKTepUCTUKA HCTHHHBIX PAacTBOPOB, UX poib B (apmanuu u
MenuIHe. XuMH4YecKas U (u3ndeckas Teopuu pacTBopoB. [Ipomecc pactBopenus. M3menenue
CBOICTB paCTBOPEHHOTO BEIECTBA U pacTBOpUTEIA. CBONCTBA PACTBOPUTEIEH.

PactBoprMocTh. DakTophl, BIUAIOMINE HA pacTBOPUMOCTh. IIponiecc pacTBopeHus, kak (pU3NKo-
XUMHYECKHH Tpouecc. TepMOAMHAMMYECKHN aHalIu3 IIpolecca pacTBOpeHus. PacTBopuMoOCTh
ra3oB B )KMJKOCTSX (3akoHbl I'eHpu, JlanpToHa, I'enpu-/lanbTona). 3aBUCUMOCTb PaCTBOPUMOCTH
ra3a OT KOHIIEHTPAllM1 paCTBOPEHHBIX B BOJE AJIEKTPOJIUTOB, (3aKkoH CedeHoBa).

KonnuratuBabie cBoiicTBa pacTBopoB. OcMoc, ocMoThdeckoe naBieHue. 3akoH Bant-I'oddoda.
Ponp ocMoTHyeckoro paBieHHss B OuoOJOTMM, MeAuuuHe, (apmanuu. M3oToHuueckue B
TMIIEPTOHUYECKUE PACTBOPHI.

OcCHOBHBIE TOJIOXKEHUS TEOPUU DIIEKTPOJIUTHYECKON naucconmanuu. lIponeccsl nMoHm3anmm u
JUCCOLMAIMY, BIMSHHE HAa HUX TMPUPOABI PACTBOPUTENS U PACTBOPEHHOTO BEIIECTBA.
TepMoanHaMuyecKuil aHanu3 npouecca guccounanuu. CTeneHp IUCCONMAalUU U €€ 3aBUCHMOCTb
OT TEMIEPATypbl, OAHOMMEHHBIX HOHOB, KOHLIEHTpalnu. CHibHbIE U cl1a0ble 3JIEKTPOIIUTHI.

. Huccommarus monekyn Boabl. MoHHOE mpom3BeneHne BoAbl. Bogopoauelii moka3atens. [lonaTue

00 MHAMKaTOpax.

PaBHOBecHbIE TMpoliecchl B pacTBOpax MaJOpacTBOPUMBIX AJeKTponuToB. llpousBeneHue
pPacTBOPUMOCTH WJIM KOHCTaHTa PACTBOPUMOCTH.

I'uaponus coneif. MexaHu3M TUIPOJHM3a MO KATHOHY W aHHOHY C MO3MIUU HOJSPU3ALMOHHOTO
B3aMMOJICMCTBYSI MOHOB COJM C MOJEKYyJaMu BOJbl. TepMOOMHAMHUECKMH aHaJM3 Ipolecca
THIPOJIN3A.

Teopun KHCIOT W OCHOBAaHUM: HEAOCTATKM TEOPUM KHUCIOT W OCHOBaHMA AppeHHuyca.
[TporonuTnyeckast Teopusi KUCIOT U ocHoBaHMM bpenctena - Jloypu. OcHOBHBIE OIpeneIeHHS.
Tunsl NPOTONUTUYECKUX PEAKIHUM. DJNEKTpOHHas TEOopus KHUCIOT W OCHOBaHMH. Kuciorsl u
ocHoBaHus JIprouca.

bop. O6mas xapakrepuctuka (nonoxxkenue B I1C, cTpoeHue 31EKTPOHHBIX O0OJIOYEK ATOMOB,

BO3MOXXHBIE M TPOSIBIIIEMbIE CTENEHU OKHCICHUS, HAXOXIEHHE B TMPHUPOJE, IMOJyUYEHHUE,
¢uznyeckue cBoiicTBa). XMMHUECKHE CBOICTBA.
Amomuanii. OOmas xapakTepucTuka. XuMudeckue cBoicTBa. CoequHEHUST ATFOMUHUS: OKCHII,
THIPOKCH, TIOJY4YCHHE, CBOMCTBAa, aM(pOTEpPHOCTh C TO3MLIMH Teopuum AppeHuyca u
MPOTOMUTHYECKON TEOPUH KUCIOT U ocHoBaHUil. Conu amoMHHHS. XHUMHUYECKHUE OCHOBBI
IPUMEHEHUS ATFOMUHUS U €0 COeIMHEHUI B MEIULIMHE U (apMaluu.

VYrnepon. OcoGenHocts monoxenust yriepona B IIC. VYrmepon, kak ocHOBa OpraHMYECKUX
COCIIMHEHUH, ero OnooruuecKas poiyib. AJUIOTpomus; anMas, rpadur, kapouH, QysuiepeH, rpaden.
AKTHBHPOBaHHBIN yroJib KaK aJIcCOpOCHT. XMMUYECKHE CBOMCTBA YIJIEpO/ia U €r0 COSAMHEHUH.

A3zor. OO6mas xapaktepuctuka. CTpoeHUE MOJEKYIbl. XUMHYECKHE CBOMCTBA. AMMMAK.
[Tomyuenue. CrtpoeHue Monekyibl. Duszndeckue CBoiicTBa ammuaka. JKUAKHI amMMHak,
BOJOPOJHBIE CBSI3M. XUMHYECKHE CBOMCTBA: KHCIOTHO-OCHOBHBIE U  OKHCIIUTEJIBHO-
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BoccTaHOBUTeNbHbIE. Amwmuakatel (amMMmuHHble KC). Conu  aMMOHHUS, pPacTBOPHUMOCTH,
TEpMUYECKasl yCTOMUMBOCTh. KauecTBeHHbIE peakllni Ha aMMHaK 1 MOH aMMOHHSL.

A3oTHas kucioTa. BanentHas cxema mMosekybl. PU3NYecKre U XUMUYECKHEe CBOMCTBA. A30THas
KucinoTa Kak okuciurenb. "lLlapckas Bomka'. OCOOSHHOCTH B3aMMOJCHCTBHSI C METaJUIaMHU.
Hutpatel, Tepmuueckoe pas3iokeHHe, OKUCIUTEIbHbIE CBONCTBA, KAU€CTBEHHAs peakius Ha
HUTPaT-HOH.

®docdop. Obmas xapakTepuctika. Asmorponusa. Xumudeckue cBoiictBa. Coenunenust pocdopa
¢ BogoponoMm (dochun); ¢ ramoreHamu, ux ruaponu3. CoeauHeHus Gocdopa ¢ KHCIOPOIOM.
[Tomyuenue, cBoiictBa. docdopHoBaTHcTas U Pochopuctas KUCIOTHI, CTPYKTypHBIE (HOPMYIIHI,
OCHOBHOCTH, BOCCTAaHOBUTEIJIbHBIE CBOMCTBA. KauecTBeHHbIE peakMy Ha MOHBI KUCIOT (ocdopa
(V). buonmornueckas poib ¢ocdopa u ero CoeTUHESHUH.

Kucnopon. OOmas xapakrepuctuka. OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHHUS MOJIEKYJIbI
KHUCTI0poia. XMMHUECKass aKTUBHOCTh MOJIEKYJIIPHOTO M aTOMHOTO Kuciopoja. Mosekyna O, kak
nuranj B okcuremoryioonne. O30H. CTpoeHre MOJIEKYIIBI.

[Tepokcun Bomopona. Crtpoenue Momnekynbl. [lomyuenue. Pusmueckue cpoiictBa. H,O, kak
kuciaora.  OKHMCIUTENbHO-BOCCTAHOBUTEIbHASI ~ JBOWCTBEHHOCTh  IEPOKCHJIA  BOJOPOJA,
KayeCTBEHHasl peaklis Ha MEePOKCUIHYIO TPYNIHUPOBKY. Y CJIOBHS XpaHEHHsI IEPOKCHIA BOJOPOIa
U ero pacTBOpoB. [IpuMeHeHne nepokcuaa BOAOPOAa U IEPOKCHIHBIX COSTMHEHNUH B (hapMaluy 1
MeIUIINHE.

Cepa. Cemen. OOmias xapakTepucTuka. XuMmHuUeckue cBoicTBa. COEIUHEHHS C BOJOPOIOM.
CepoBogopon. Ilomydyenue, cTpoeHHe MONEKYJbl, (QHU3UUYECKHE U XUMHYECKHE CBOMCTBA.
CepoBomoposiHasi ~ KHCJIOTa, Cynb(QUABI, THAPOCYIb(HIBI, PAaCTBOPHUMOCTb,  THUAPOIIU3,
BOCCTaHOBUTEINIbHBIE CBOWMCTBA, KAYECTBEHHAS PEAKIIUSI.

Coenunenus cepwl (VI): okcun, xmopua nuokcocepsl (cynbhypunxiopua). CepHasi KHUCIOTa,
oneyMm, nucepHas kucinota. Cynbdarel, ©IX pacTBOPUMOCTH B BOJIE, TEPMUYECKasi YCTOHYUBOCTD,
KauecTBEHHasl peakuus. TruocepHas kuciora. buonoruueckas poib cepbl U CeleHa.

p-Onementsr VII rpymmer: ¢Top, xmop, 6pom, #oma, actar (rajgoreHsl). OO0mas xapakTEepUCTHKA.
OcoOsbIe cBoiicTBa TOpa, Kak HanboJIee IICKTPOOTPHUIIATSILHOTO AieMeHTa. [IpocThie BelecTna,
UX XUMHUYECKast aKTUBHOCTb.

CoenuHeHns rajoreHoB ¢ BoaopoaoM. [lomydenue. PactBopuMOcTh B BoOjE, MOJIIPU3YyEMOCTD,
muccouuanus. KuciotHele 1 BoccTaHOBUTENbHBIE cBOMcTBA. COMM rajgoreHOBOAOPOIHBIX KUCIIOT.
KauecTBeHHBIE peaKkIMM Ha TajareHu/-MOHBI.

CoenvHEHU TaJOTEHOB B TOJIOKUTEIBHBIMU CTEMICHSIMH OKUCICHUS: COCTUHEHUS C KUCIOPOJIOM
U Jpyr C JApyroM. B3amMozaeicTBuEe TaJIOT€HOB C BOJOM, BOJAHBIMM pPacTBOpaMHU MIEIOYEH.
[IpumeHeHue B MeAUIIMHE, CAHUTAPUH U (papMaIluy MpenapaToB TajJoreHOB.

OKCOKHCIIOTBI XJIOpa, CTPOEHME; 3aBUCUMOCTb CHJIbI KHCIOT, MX OKHUCIIUTEIbHBIX CBOWMCTB H
YCTOWYMBOCTH OT CTEMEHU OKUCICHHs XJIopa (BENWYMHBI HOHHOTO MOTEHIMana) Mpernaparbl
AKTUBHOTO XJIOpa: XJIOPHAsl U3BECTh, XJIOPHAs BOJA, XJIOPAThl, OpOMaThl U UOAATHI U UX CBOMCTBA.
buonoruueckas posb rajJoreHos.

d-Onementsl VI rpymmer: xpoMm, monubzaeH, Bonbdpam. OOmas xapakrepuctrka. CXOACTBO H
otiimuue ot p-ayeMeHToB VI rpynmel. Coenunenust xpoma (I1) u (III): okcuabl U THIAPOKCUABI
xpoma. AmdorepHocTh THapokcuaa xpoma (III) ¢ mo3umuu Teopwil KUCIOT ¥ OCHOBaHUI
Appennyca u npotonutudeckoid. Conu xpoma (II1), pactBopumocTs, runpoan3. Keacisl.
Coenunennsa xpoma (VI). Oxcua. Xpomoas M auxpoMoBas KHCIOThL. ComnM, XpoMaTel U
TuxXpomathl. PaBHOBecHe B pacTBOpe MeXAy Xpomar- U JUXpoMar MoHaMH. VX OKHCIUTENbHbBIE
cBoicTBa. XpoMmoBasi cMech. [lepokcuansie coequnenust xpoma (VI). buonorunueckas posias xpoma
u MonubeHa. [IpumeneHne coeAMHEHNH XpomMa 1 MoJInOieHa B (hapMariuu.

Mapranen. CsolictBa okcugoB U rugpokcuoB Mapranua (II) m (III). Conm, pacTBOpUMOCTS,
THJIPOJIN3, KauecTBeHHas peakuus Ha voH mapranna (II). Okcun mapranma (IV). OxucnurenbHO-
BOCCTaHOBUTENbHbIE cBoMcTBA. Conmm Mapranua (VI) - manranarel. Oxcun mapranuma (VII).
MapranneBas kuciorta. Conu Maprasia.
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Coenunenus wmapranna (VII)- mepmaHraHatel: TEpMHUYECKOE pa3JIOKEHHE, OKUCIUTEIIbHBIE
CBOIicTBa, MX 3aBUCUMOCTb OT pPH cpenpl. XuMHuueckne OCHOBBI NMPUMEHEHHs INE€pMaHraHaTa
Kanusa B MenuiHe. OO0muye 3aKOHOMEPHOCTH U3MEHEHHsI KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-
BOCCTAHOBUTEIILHBIX CBOHCTB COCIMHEHUH d-3JIEMEHTOB MpH Tepexojae OT HH3IIUX CTereHei
OKHCJICHH K BBICIIUM (Ha MpUMepe COeTMHEHNI Mapranna). buojoruueckas pojib Maprasua.
d-Onementst VIII rpynmer: jxene3o, kobOanbT, Hukenb. JKemezo. OOmas xapaKTepHUCTHKA.
Xumnueckue cBoiictBa. Coenunenus xenesa (II) u sxemeza (I1I): okcuabl U THAPOKCHUIBI, COJIH
(pacTBOpPUMOCTD, THJIPOJIN3, OKUCINUTEIIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA).

KommiekcHble COETUHEHUs JKeje3a C IMaHuA-, THOLMaHaT (pomaHuia) - voHamu. Deppartsbl.
[Tonmyuenue. OxucnutenbHble cBoiicTBa. KauectBeHHble peakuuu Ha uonbl xkene3a(ll) m (III).
buonornueckas ponsp xene3a. XMMUUECKAE OCHOBBI IPUMEHEHMS JKEJI€3a U JKEIE30COACPKAINX
npenapaToB B MEIUIIUHE U (hapMaIlHH.

Coenunenns wmenu (I) wm (1), KHMCIOTHO-OCHOBHas M OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS
xapakrepuctuku. Kommnekcusle coenunenus menu (II) ¢ ammmakom (amMmmuakaTsl), THIPOKCHI-
MOHAaMM, aMUHOKHUCIOTAMH W MHOTrOaTOMHBIMHM crnupTamu (xenatsl). [lpupona okpacku
coequnenuii meau. KauectBennas peaknust Ha noH menu (II). Mensconepxamniie (hepMeHTHI,
XMMHYECKHE OCHOBBI X AeUCTBHA. bronornueckas poib MeIH.

Coenunenus cepedpa (I): okcun, moaydeHue, pacTBOPUMOCTh B Bozie. COJIM: HUTPAT, TaJIareHHIBI.
OxucnurensHble cBoiicTBa cepedpa (I). KoMiuiekcHble coeMHEHHsI ¢ aMMHAKOM, TaJOTeHU- U
THOCynb(paT moHamu. KadecTBeHHas peakuusi Ha MOH cepeOpa (I). Xumuueckue OCHOBBI
INPUMEHEHHUs COeMHEHUI Meu U cepedpa B MeAULIMHE U (hapMaliH.

Oo6mas xapakrepuctuka d-snementoB I rpynmel. LluHk U ero coennHeHHs: OKCUI, THAPOKCHI,
aM(pOTEpHOCTh € MO3ULUHN TEOPUI KUCIOT U OCHOBAaHUN AppeHHyca U IMpPOTOJIUTHYECKOH; coun,
pPacTBOPUMOCTh W THIPOJIN3; KOMIUICKCHBIE COCIMHEHUS, METaNIOPEepMEHThL. KadyeCTBEHHas
peakuus Ha MOHBI IMHKA. brosiornyeckas posib IUHKA.

Bomopon. Ob6mas xapakrepuctuka. Ocodennoctu mnonoxenus B [IC. Peakuuu ¢ xuciaopoaom,
raJJIoreHaMH, MeTaJlJlaMH, OKCHJaMHU. XapaKTEpUCTHKA CBA3M BOJOPOAA C KUCIOPOIOM, CEPOH,
yraepoaoM. OcoOEHHOCTH MOBEACHHUS BOJIOPOJA B COCTUHEHHSIX C CHIBHO- U CIa0OTOISPHBIMU
cBsa3siMu. VIOH BOJIOpO/ia, MOH OKCOHHMS, MOH aMMOHMSI, SJIEKTPOHHOE CTPOCHHE, XapaKTEPUCTHKA.
s- anemeHTsl | u II rpynmel: o6mast xapakrepuctuka. COeMHEHHS C KHUCIOPOIOM: OKCHJBI,
HNEPOKCHUJIbI, CYMEPOKCHUIBI, O30HUABL. ['MApUABI, HMX BOCCTAHOBHTENbHAs CIIOCOOHOCTb.
I'unpoxcunel, ampotepHoeTs ruapokcuna Oepwummsa. Comu: cynbhaThl, TaauIbl, KapOOHATHI,
¢docdatel. Okpacka MIaMEHU JIETYYMMHU COJSIMU INEIOYHBIX M IIEJTOYHO-3€MENbHBIX METalIOB.
HoHbl s-MeTanioB, Kak KOMIUIEKCOOOpa3oBaTenu. Poib s- MeTalsloB B MHUHEpaJIbHOM OaiaHce
OpraHmsma.

Kpurtepun ¢popmMupoBaHusi OlleHKH YCTHOI0 OTBETA CTYJIE€HTA HA dK3aMeHe

Xapakmepucmuka omeema oanvt
JlaH TIOJIHBIM, DPa3BEpHYTBIM OTBET Ha IIOCTABJICHHBIA BOIIPOC,
[IOKa3aHa COBOKYITHOCTb OCO3HaHHBIX 3HaHMM 00 o0OBexTe,
MPOSIBIIIONIASCS B CBOOOAHOM ONEPUPOBAHUM MOHATHIMH, YMECHUU
BBIICIINTh CYLIECTBCHHBIE M HECYLIECCTBCHHBIE €r0 IPU3HAKH,
IIPUYMHHO-CJIEICTBEHHBIE CBSI3H. 3HaHue 00 o0BekTe 26-30
JIEMOHCTpHUpYeTCsl Ha ()OHE MOHMMAHUS €ro B CHCTEME JaHHOU
HayKH U MEXIUCIMIUIMHAPHBIX cBszed. OTBeT (hopmynupyercs B
TEPMHMHAX HAYKH, H3JI0KEH JIMTEPaTypHBIM S3BIKOM, JIOTMYEH,
JIOKa3aTeJIeH, JEMOHCTPUPYET aBTOPCKYIO IMO3HUIMIO CTYICHTA.
JlaH TOJIHBINA, pa3BEPHYTHIM OTBET HA IOCTABJIEHHBIA BOIPOC,
MOKa3aHa COBOKYMHOCTb OCO3HAaHHBIX 3HAaHUH 00 O0OBEKTe,
JOKA3aTEJIbHO PACKPBITHl OCHOBHBIE IIOJIOKEHHS TEMBI; B OTBETE
IIPOCIICKUBACTCS YETKAs CTPYKTYpa, JIOTUYECKas
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MOCJIEI0BATEIbHOCTh, OTpaXKarolasi CYIIHOCTh pPaCKpPbIBAEMbIX
MOHSTUM, TEOPUH, SBICHUN. 3HAaHUE 00 0OBEKTE JAEMOHCTPUPYETCS
Ha (OHE TIOHMMaHUs €ro B CHUCTEeME JaHHOW HAayKHu U
MEXKIUCIUTUTMHAPHBIX  CBsi3el. OTBET W3JI0KEH JUTEPATyPHBIM
S3IKOM B TePMHUHAaX Hayku. MoryT ObITh NOMYIICHBl HEOYEThl B
ompeIeTICHUN MOHSTHH, WCITpaBJICHHBIC CTYJICHTOM
CaMOCTOSTEJIbHO B ITPOLIECCE OTBETA.

JlaH TOJIHBIA, pa3BEpHYTHIM OTBET Ha MOCTABJIEHHBIA BOIPOC,
MOKa3aHO YMEHME BBIJIENIUTh CYIIECTBEHHBIE M HECYIIECTBEHHbBIC
MPU3HAKY, [PUYMHHO-CIEACTBEHHbIE  CB3U. OTBET  YETKO
CTPYKTYpUPOBaH, JOTMYEH, U3J0XKEH B TEpMUHAX Hayku. OgHaKo 16-20
JOMYILIEHbl  HE3HAYMUTEJIbHbIE OMIMOKKM WM  HEIOYeThl,
WCIIPaBJIEHHBIE CTYJIEHTOM C TMOMOIIbIO «HABOJISIINX)» BOIPOCOB
MIPENO/1aBaTes.

JlaH mMOJHBIA, HO HEIOCTATOYHO IMOCIEAOBATEIbHBIA OTBET Ha
MOCTAaBJIEHHBIM BONPOC, HO MPHU 3TOM IOKAa3aHO YMEHHUE BBIJCIHTH
CYIIECTBEHHBbIE UM HECYIICCTBEHHbIE TMPU3HAKK M MPUYHUHHO-
CleICTBEHHbIE CBs3M. OTBET JIOTMYEH W H3JI0KEH B TEpPMHHAX 11-15
Hayku. Moryt ObIThb JomylieHbl 1—2 omuOKM B ONpeAeseHUun
OCHOBHBIX MOHSTUH, KOTOPbIE CTYACHT 3aTPYyIHSETCS HCIPaBUTh
CaMOCTOSTEIBHO.

JlaH HemoJHBIM OTBET, JIOTMKA U IOCJIEI0BATEIbHOCTh U3JI0KEHUS
MMEIOT CYIIECTBEHHBIE HapymieHus. JlomymeHsl rpyObie OmmOKu
[P OMNPEIEICHUN CYLIHOCTH PACKPBIBAEMBIX MOHSITHM, TEOpHil,
SIBJICHHM, BCJICICTBUE HETIOHUMAHUS CTYACHTOM HUX CYIIECTBEHHBIX
U HECYIIECTBEHHBIX MPU3HAKOB U CBA3€H. B oTBeTe OTCYTCTBYIOT
BBIBOJBI.  YMEHHE  PACKpbITh  KOHKPETHBIE  TIPOSIBICHUS
00001IeHHBIX 3HAHHI He Toka3aHo. PeueBoe odopmieHue TpedyeT
MTONPABOK, KOPPEKITHH.

JlaH HETmOoNHBIA OTBET, MPEACTABJIAIOMUNA COOO0N pa3pO3HEHHBIE
3HaHHWSA TI0 TEME BOMNpOCa C CYIIECTBEHHBIMH OIIMOKaMHU B
onpeneneHusx. [IpucyrcTByoT (parMeHTapHOCTh, HEIOTHYHOCTH
n3noxeHus. CTyZIeHT HE OCO3HAET CBS3b JAHHOIO IMOHATHS, TEOPHH,
SBIIGHUSL C JPYrMMH OOBEKTAMHU JUCHUIUIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKpPETH3alMsl W JO0KAa3aTelIbHOCTh H3JIOKEHUs. Peub
HerpaMoTHas. JlOMOJIHUTENbHbIE W  YTOYHSIOIIME  BOIMPOCHI
MpenoiaBaresis He NPUBOAIAT K KOPPEKIMHM OTBETA CTYJEHTa HE
TOJIbKO Ha TOCTaBJICHHBIH BOMPOC, HO WU Ha JpYyrue BOMPOCHI
JUCHUTUINHBL.

He nonyyensl 0TBETHI 10 0230BBIM BOIIPOCAM JTUCIIMILIAHEI. 0

5-10

PesynbTupyromas sk3amMeHAIMOHHAs OIICHKA OmpenesseTcs B cooTBeTcTBUM ¢ [lojokeHuem
COT'Y o 6anibHO-pEUTHHTOBOM cHCTEME OLICHKH 3HAHUN CTYICHTOB.

Oo0pa3en 0MJ1€TOB K IK3aMeHY N0 JUcHUILIHHe «O01asi 1 HEOPraHMYeCKass XUMHSI».
Munucmepcmeo nayku u evicuieco oopazoeanus P@O
Cesepo-Ocemunckuii zocyoapcmeennwlit ynusepcumem umenu Kocma Jlesanosuua Xemazypoea
Kadgheopa obwieii u neopzanuueckoit xumuu
JMucyunnuna «Oouan u HeopzaHUYeCKAs XUMUS)
Cneyuansnocms: 33.05.01 ®apmayusn
9K3AMEH: 1 kypc, 2 cemecmp
1;2 eonpocwt — no 5 6annos; 3;4 éonpocwt — no 10 6annoe




BUJIET Ne 1

1. TI'padudeckoe M300pa’keHHE aTOMHBIX OpOWTAJICH: MOIEIH 3JICKTPOHHOTO O0JaKa, TpaHuIHAs
MMOBEPXHOCTh, KBaHTOBas siueiika. OCHOBHbIC 3aKOHOMEPHOCTH (POPMHPOBAHUE IJICKTPOHHBIX
000JIOUEK aTOMOB: MPHUHIMI HaWMEHBIIEW »Hepruw, 3amper [laymu (momypoBeHb, €ro
JJIEKTPOHHAST EMKOCTh, YpPOBEHb, JJEKTPOHHAas €MKOCTh YpOBHei); mpasuino [yHIa,
SMITUPUIECKOE TIPABUIIO COCTABJICHUS ICKTPOHHBIX (HDOPMYII.

2. s-Onementsl | u Il rpynmer: obmas xapakrepuctuka. COeAMHEHUS C KHCIOPOJOM: OKCH/IBI,
MEPOKCUBI, CYMEPOKCHUABI, O30HUABL. [HWAPUIB, WX BOCCTAHOBHUTENIBHAs CIOCOOHOCTD.
T'unpokcunpl, amporeproers ruppokcuna oepusumus. Comu: cynbdatsl, ranuapl, KapOOHATHI,
¢docharer. Okpacka IIAMEHHU JIETYYUMH COJIIMU IIEJIIOYHBIX M IIEJI0YHO-3EMENBbHBIX METAJIOR.
HoHBI s-MeTaIoB, KaKk KOMILIEKCOOOpa3oBaresd. Pollb S-METANIOB B MUHEPATBHOM OanaHce
OpraHusma.

3. Beuucnuts 066em 0,1 M pacTBopa GpomaTa Kaaus, HeoOX0auMbIit 11st okucaenus 40 v 0,2 M

pacTBopa cysbdara xene3a (1) B mpucyTcTBUU CEPHON KHUCITOTHI.
4. Ompenenure, 4dYeMy paBHBl 3aps] KOMIUIGKCHOTO HWOHA, CTENCHb OKHUCICHUS U

KOOPIWHAIIMOHHOE YHCII0 KoMInmiekcooOpasoBatensd B coenuHeHUAX [Cu(NH;)4]SO4, Ko[PtCl],
K[Ag(CN),]. Haiite Ha3BaHMsS W HAIUIIUTE YPAaBHEHUS AWCCOLMALMHN STHX COSAWHEHHH B
BOJHBIX PACTBOPax.

3aB. kadeapoit 00IIeH 1 HEOPraHMYECKOW XUMHHU
Munucmepcmeo nayku u evicutezo oopasoeanus P®O
Cesepo-Ocemunckuii zocyoapcmeennstit ynusepcumem umenu Kocma Jlesanosuua Xemazyposa
Kacpeopa obweii u neopzanuueckoit xumuu
Mucyunnuna «Qbowan u HeoOp2aHUYUECKaAs XUMUSL)
Cneyuansnocms: 33.05.01 ®apmayusn
IK3AMEH: 1 kypc, 2 cemecmp
1;2 eonpocwt — no 5 6annos; 3;4 éonpocwt — no 10 6annoe

BUJIET Ne 2
1. 3aBHCHMOCTH CKOPOCTH NPOCTOI peakiuu OT KOHLEHTPALUU. 3aKOH AEHCTBYIOIIUX Macc.
Ilopsinox peaxkunu. KoHcTaHTa cKOpOCTH peaknuu. 3aBUCUMOCTb CKOPOCTH PEAaKLUUM OT
temnepatypsl. [lpaBuio Bant-I'odda. YpaBuenne Appenuyca. DHeprus akTHBAIUH.
2. Coengunenus cepebpa (I): okcun, mnodydeHue, pacTBOpUMOCTb B Boxe. Conu: HHTpAT,
ranareHusl. OkucnuTensHble cBoiicTBa cepedpa (I). KomiiekcHele coeiuHEHNsI ¢ aMMHAKOM,
raJoreHuI- U THoCYJb(ar nonamu. KauecrBeHnas peaknust Ha noH cepedpa (I). Xummueckue
OCHOBBI IPUMEHEHUS COSTMHEHUI Me/IM 1 cepedpa B MeTUIMHE U (apMaliny.
Paccuutats pH 0,1 M pactBOpa COISHOM KUCIIOTHL
4. Hapucyiite sHepreTH4ecKyro cxeMy o0pa3oBaHus MoieKyil He, 1o Meromy MoneKymsipHBIX opOuTaeit
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(MO). CkonbKO 3IEKTPOHOB HAXOAMTCS Ha CBSI3BIBAIOLINX M PasphIXJBIONIMX opOuTamsix? UeMy paBeH
TIOPSITIOK CBSI3U B 3TOKM MOJICKYJIe?

3aB. xadempoit 00mIeH 1 HEOPTAHUISCKONH XUMHH

Munucmepcmeo nayku u gvicuiezo oopazoganus PO
Cesepo-Ocemunckuii zocyoapcmeennstit ynueepcumem umenu Kocma Jlesanosuua Xemazyposa
Kadgpeopa obwieii u neopzanuueckoit xumuu
Hucyunnuna «Obwas u neopzanuyecKan Xumusny
Cneyuanvnocms: 33.05.01 @apmayusn
IK3AMEH: 1 kypc, 2 cemecmp
1;2 ¢onpocwl — no 5 6annos; 3;4 eéonpocel — no 10 éannoe

BUJIET Ne 3
1. 3aBHCHMOCTH CKOPOCTH IMPOCTOM peakluH OT KOHUEHTpalHuU. 3aKOH AercTByromux macc. [lopsaok
peaknun. KoHCTaHTa CKOPOCTH pEaKIWH. 3aBUCUMOCTh CKOPOCTH pEaKIUH OT TeMIepaTyphl.
[paBuno Baut-T'odda. YpaBHenune AppeHuyca. JHeprus akTHBAIUH.
2. Coenunenus cepedpa (I): okcua, nonyuyeHue, pacTBOPUMOCTh B Bojae. ColM: HUTpAT, rajarcHHIbL.
OxucnurenpHble cBoiicTBa cepedpa (I). KomrekcHble coemuHEeHHS ¢ aMMHAKOM, TaJIOTCHHI- U




tHocynbdar noHamu. KavecTBenHas peakuuss Ha uoH cepebpa (I). Xumudeckue OCHOBBI

NPUMEHEHHsI COSIMHEHHI MeTU U cepeOpa B MeUIMHE U apMaln.

Paccuutats pH 0,1 M pacTBOpa CONSTHON KUCIOTHL.

4. Hapucyiite sHEpreTHyecKyro cxeMy ooOpa3oBanus MonieKyir He, mo meromy Monekymsipabix opourtaeid (MO).
CKOJIBKO 2MIEKTPOHOB HAXOIHUTCS Ha CBA3BIBAIOIIMX U PA3PhIXILIIONIMX OpOUTAISIX? UeMy paBeH MOPSIOK CBSI3U
B 3TOH MOJIEKyITe?

et

3aB. kadenpoii o0IIel 1 HeOPraHMYECKOW XUMUN

IIpuMepHbIe TeCTOBbIE 3aJaHNs 1JISI KOHTPOJIA 3HAHUI 00y4alouxcs

Tema 1: OKkHeIUTETbHO-BOCCTAHOBUTEIBHBIEC PEAKIHHA
XVUMHYECKHE DPEaKLHH, MPOTEKAIOIUE C MU3MEHEHMEM CTENEHH OKHCIIEHUS JJIEMEHTOB, BXOJALIMX B COCTAB
pearnpyroniix BemecTB, Ha3bIBAIOT. . .
Kunernueckumu
CrexnoMeTpu4eCKUMHU
OKHCIUTETBHO-BOCCTAHOBUTENBHBIMU
HNoHHbIMU

OKucAuTENh — 3TO aTOM, MOJIEKYJIA MIJIH MOH, KOTOPBIH
VBeIn4uBaeT CBOKO CTEIIEHb OKHCIICHUS

[TpuHUMAET PIEKTPOHBI

Oxucasercs

OTmaer CBOM AIIEKTPOHBI

CrereHy OKUCICHHS Maprabiia B IcpMaHraHaTe KajlnuAd U MaHIraHaTC HaTPpUA COOTBCTCTBCHHO PABHbBI
7+, 6+
7+, 4+
6+, 7+

Konmu4ecTBEeHHBIM KpUTEPHEM BO3MOXKHOCTH TPOTEKAHHS KOHKPETHOT'O OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
npoliecca sBISIeTCS

[NomokuTeNnbHOE 3HAYCHHUE CTAHIAPTHOTO OKUCIIUTENBHO-BOCCTaHOBUTENLHOTO (OB) MoTeHIIMana BOCCTAaHOBUTENS
OrtpurnarensHoe 3HadeHre OB moTeHnnana OKuCInTEsS

OTpurarenbHOE 3HAYCHNUE PA3HOCTH AIEKTPOOTPHUIIATEIIEHOCTEH BOCCTAHOBHUTEIS U OKUCITUTEIISI

[NomoxuTenpHOE 3HAYCHHE PA3HOCTH cTaHAAPTHBRIX OB MOTEHIAIIOB MOy peaKInid OKUCICHHS 1 BOCCTAHOBIICHUS

BoccranoBurens — 3T0 BCHIECCTBO, aTOMBI KOTOPOT'O B XOAC€ OKHUCIIUTCIIBHO-BOCCTAHOBUTEILHBIX ITPOLICCCOB
HpI/IHI/IMaIOT SJICKTPOHBI M IMOHMXKAIOT CBOIO CTCIICHDb OKUCIICHHUA

OT,I[aIOT SJICKTPOHBI U MOBBIMIAIOT CBOIO CTCIICHb OKUCIICHU

He u3meHsoT cBoel CTENEeHN OKHUCIICHUS

CreneHb OKHUCICHNS XpOMa B JMXpOMaTe Kajlus paBHA
3+
6-
6+
3-

Yro npeacTaBaseT coboii mpeBpaleHre OTHOCHTENBHO xpoma? Cr077® Cr**
BoccranoBnenue B Kuciou cpene

OkucleHre B KUCIIOHN cpene

JucnponopuroHupoBaHue

OkwcneHre B MIEIOYHON cpejie



JlnxpomaTt Kaiaus OTHOCHUTCS K THITHYHBIM
Boccranosuresam

CHUJIBHBIM KHCI0TaM

OxucIuTeaIM

C1a0bIM KHCIIOTAM

B kakoii cpezie MpoBOAMIOCH BOCCTAHOBIIEHHE MTEPMAaHTaHATa KW, €CITH PACTBOP MPHOOPE 3eIEHYI0 OKpacKy?
B HeliTpanbHOi

B kucnoit

B cunpHO nienoyHoi

B xakoii cpeme mpoBOAMIOCH BOCCTAHOBIICHUE TIEpMaHTaHATa KaJHs, €CJTH PaCTBOP 0OCCIIBETHIICS?
B neirpansHOU

B xucnoit

B cunpHO miemouHoOM

Vxkaxure Ha6op BCIICCTB, BKJ'HO"IaIOH_II/Iﬁ TOJIBKO THIIMYHBIC OKHUCJIIUTCIIN:
KM1’104, 02, KzCI‘zO7, MI’I207, HNO3

KNO,, H>S04, SO,, KCIO,, O

Fz, st, HNO3, KMI’IO4, HzOz, BI'Q

Tema 2. PacuerHble 3a1a4u o teme «PacTBopbl. Crioco0bl BhIpaskeHUs] KOHIEHTPALUMHU PACTBOPOB»

Paccunraiite Maccy HaBecku HaTpusi ruapokcuna (Momspaas macca — 40 1/MONb), HEOOXOOUMYIO AT
npuroToBienus 230 M pacTBopa ¢ KoHIeHTpauel 0,6 Moib/1. BeibepuTe mpaBUIbHBINA OTBET.

741

55T

94r

Paccunraiite Maccy HaBeckum Kamms Tuapokcuaa (MomsipHas wmacca — 56 T1/Monb), HEOOXOOMMYIO ISt
npurotoBienus 200 M1 pacTBopa ¢ KoHIeHTpamuen 0,5 Moib/11. BeiOeprTe paBHIIBHEIN OTBET.

56T

48T

7,31

Paccunraiite mMaccy BemiecTBa, HEOOXOAMMOTO JJIs MPUTOTOBICHUS BOJHOTO PAacTBOpa. P-TUIOTHOCTH PacTBOpA.
OTBeT yKa)XXuTe ¢ TOYHOCTHIO 110 Tpex 3Hadammx nudp: 100 mir 35,5%-1oro pactBopa NaOH; p=1,39 r/mm.

49,345 r

55,567

134,569 r

Paccumraiite Maccy BemiecTBa, HEOOXOJUMOTO UISI MPUTOTOBJICHHUSI BOJHOTO PAacTBOpA. P-TUIOTHOCTH PacTBOpa.
OTBeT yKaXuTe C TOYHOCTBIO A0 Tpex 3Hadammx uudp: 200 mn 8%-noro pacteopa K,CrOs; p=1,06 r/mi.

32,4501

16,960 r.

12,6551

Tema 3. Xumuyeckass KHHETUKA.

TemmnepaTypHsblii K03 dunuenT peakuuu paseH 2. Ckopocts peakuun mpu 20°C - V. IIpu kakoit Temnepartype s
TOM K€ peakuu CKOPOCTh V2 U3MEHUTCA TakK, 4To Vi, = 8V,?

50

10

30

100

Jnsa xumuaeckoro mpouecca FeO(tB) + Ha(r) = Fe(tB) + H,O(K) ykaxkuTe, BO CKOIBKO pa3 YMEHBILIUTCS CKOPOCTh



MIPSIMOM peakIiuyl IPH YMEHBIIEHNH KOHIIEHTPAIIH Boopoaa B 3 pa3za?
B 3 paza

B 6 pa3

B 9 pa3

B 27 pa3

IIpu yBenmuenuu Ttemmnepatypbl oT 20°C mo 50°C ckopocTh peakiuu Bo3pacTaeT B 8 pa3. UeMy paBeH
TeMIrepaTypHblil ko3 duiuent peakun?

8

4

3

2

Temad. Xumuyeckass TepMOANHAMMKA.

ITporteccrl, MPOTEKAOIITHE TPH MIOCTOSTHHOM TEMITEpaType, Ha3bIBAIOTCS:
1300apUUCCKUMU

HU30TEPMUYCCKUMHU

HU30XOPUUCCKUMH

aanabaTHYeCKUMU

TenmoBoi A3 PeKT peakiinu, MPOTEKAOIEeH MTPH MOCTOSHHOM JIaBIICHHUH, HAa3bIBACTCSI N3MEHEHHUEM:
BHYTPEHHEU 2Hepruu

OHTAJIbIINN

SHTPOIHHU

cBoOOTHOM sHepTrHH [ MO0OCa

Kakwue mporeccsl Ha3bIBalOT IK30TEPMUUECKUMU:
Jutst KoTopelx AH oTpunarensHo

Ut KOTOPBIX AG OTpHIIaTETHHO

Ju1st KOTOpBIX AH Mon0KuTENnbHO

JUTst KOTOPBIX AG TIOJIOXKUTETBHO

Kakwue mporieccsl Ha3bIBalOT YHIOTEPMHUUECKUMHU:
Ju1st KoTopeIx AH oTpuniatesibHO

JU1s1 KOTOpBIX AG OTpHULIATENIBHO

J1st KoTophiXx AH nosoxutenbHo

JUTst KOTOPBIX AG TOJIOXKHUTETBHO

B H306apHO-H3OTepMHqCCKHX YCIOBUAX B CHUCTEME CaMOIIPOU3BOJIBHO MOTYT OCYIICCTBIIATHCA TOJBKO TaKHUE
MIPOIIECCHI, B pe3yiIbTaTe KOTOPHIX dHeprus [ nobca:

HE MEHSETCS

YBEITMYNBACTCS

YMEHBIIAETCA

JIOCTUTaeT MaKCUMAaJILHOTO 3HAYCHUS

MaremaTuieckoe BeIpakeHHe I dSHeprun [ mdOca

G=U-TS
G=H-TS
G=F+pV
G=F-TS

Tema 5. Xumn4yeckoe paBHOBecHeE.

YKaxuTe, B KAKOM HalpaBJI€HUH CMECTUTCS PaBHOBECHE NPY MOHIDKEHUH TeMIeparypsl i peakiuu 2SO, (1) +
0, (1) & 2S0s (1), AH°p =-196,6 xJ[x

Bmpaso

Bneso

He cmectutcs



Ykaxurte, B KaKOM HaIpaBJICHUA CMECTUTCSI paBHOBECHE TIPH MOHIKCHUH TEMITepaTyphI s peakiu N, (1) + O,
(r) < 2NO (1), AH°p = 180,7 xJIx

Bnpaso

Bneso

He cmectures

VYkaxurte, B KAKOM HAaIIPaBIICHUM CMECTHUTCS PAaBHOBECHE MPH MOHMKCHHH TEMIIEPAaTyphl it peakuuu N, (r) +
3H>(r) < 2NH; (1), AH°p =- 92,4 x/Ix

Bnpaso

Braero

He cmectutes

VYkaxure, B KAKOM HAIPABJICHUU CMECTUTCS PABHOBECHE TP MOBBIIICHUN TeMIIepaTypsl i peakiuu 250, (1) +
0, (1) & 2S0; (1), AH°p =-196,6 x]Ix

Bopago

Braero

He cmectutcs

Tema 6. OcHOBHbBIE KJIACCHI HEOPTAHUYECKUX COeTMHEHM.

CrnoxHbIe HEOpPraHUYECKHE BEIIeCTBAa OOBIYHO JETAT Ha YeThIpe BaXKHEHIIINX KIlacca:
Mertamibl, HEeMeTalLIbl, KUCIOTHI, COJIU

OKcuapl, NEPOKCUIBI, KUCIOTHI, COJU

OKcHbl, OCHOBAHUS, KHCIIOTBI, COJTU

OxcuaMu Ha3EIBAIOT COCIUHECHUS,

Coaeprkalue aToMbl KUCI0pOo1a

Cocrosmue U3 IByX 3JIEMEHTOB, OJHIUM M3 KOTOPBIX SBIISETCS BOAOPO.

Cocrosmue U3 IByX 3JIEMEHTOB, OJHUM U3 KOTOPBIX SIBISIETCSI KUCIOPOJ B CTENIEHU OKUCIICHUS 2-
Coaeprxanue ruJpOKCUIbHYIO TPYIIY

K am(poTepHbIM OKCHIaM OTHOCATCS
SiOz, ZnO, C1207

BCO, A1203, NzOs

Cr,0s, F,0, CLI,O

CI'203, Alej;, ZnO

Kaxkue BemecTBa npu aucconuanuy 006pa3yoT HOHBI BOAOPOIa?
COJH

KHCJIOTHI

[lenoun

Oxcuabl

Kakue BemecTBa B pe3ysibTaTe JUCCOMHUAIINN 00Pa3yIOT THAPOKCHI-HOHBI?
KHCJIOTBI

IEJI0YUN

Comu

OKcuabl

Kaxkue HOHBI BBI3bIBAOT KUCIYHO PCAKIUIO paCTBOpa?
OH"

Cr

H+

SO42_

Kaxue noHbI BBI3BIBAIOT MIETOYHYIO PEAKIIUIO pacTBopa’?



Tema 7. I'uaposus coJeii.

3anuiuuTe ypaBHEHUE PEaKLUH FHIPOJIN3a U yKaKUTE XapaKkTep cpeabl i pacTBopa Na,S:
pH<7
pH=7
pH>7
pH=~7

3anuiTe ypaBHEHHE PEaKIy THIPOIn3a U yKaKUTe Xapakrep cpeas! 1t pactBopa K;POs:
pH<7
pH=7
pH>7
pH=~=7

3anuuTe ypaBHEHHE PEaKIMK THIPOIN3a U yKaKNUTE Xapakrep cpeab! s pactBopa CuSOy:
pH<7

pH=7

pH>7

pH=~=7

Tema 8. Xumnueckas cBsi3b.

B kakux u3 NEPCUNCICHHBIX MOJICKYJI 06pa3OBaJ'IaCI> KOBAJICHTHAs CBA3b 110 JOHOPHO-AKUCIITOPHOMY MeXaHI/I3My?
NH,"

CH,4

BeCl,

CO327

Kakoe u3 IMPOCTBIX BEIIECTB 06pa30}33H0 3a cueT 3-X 3JICKTPOHHBIX nap?
F>

BI'2

N>

O,

Kakoe u3 mpocThIX BelIecTB 00pa3oBaHO 3a cYET 2-X AIEKTPOHHBIX Map?
F>

BI'z

N,

O,

Kaxkoe u3 mpocThIX BeIecTB 00pa3oBaHo 3a cUeT 1-i 3IeKTpOHHOMN maphl?
NaCl

Bl'z

N,

O}

Tema 9. KomimiekcHbIe COeIUHEHUS].

Onpenennte CTENEeHb OKUCICHWS W KOOPAMHAIIMOHHOE YHCIO KOMIUIEKCOOOpa3oBarenss B KOMILUIEKCHOM
coemuaennn Nas[Ag(S,03):].

(+1,4)

(+2, 4)

(+4, 6)

(+3, 6)



(+3,4)

OnpenenuTe CTENEHb OKUCICHUS W KOOPAMHAIMOHHOE YHCIO KOMIUIEKCOOOpa3oBareiss B KOMILUIEKCHOM
coequnernu K[Co (NO,)s(NH;),].

(-1, 6)

0,4)

(_2a 6)

(13, 6)

(+3,4)

Omnpenennure CTENCHb OKHCICHHS W KOOPIHMHAIIMOHHOE YHCIO KOMILIEKCOOOpa3oBareiss B KOMIUIEKCHOM
coemuaennn [Pt(NH;),Cl,].

(+1,4)

(+2,4)

(+4, 6)

(+3,6)

(+3,4)

Onpenenure CTENEHb OKUCICHHS W KOOPIMHALIMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTeiss B KOMILUIEKCHOM
coequnenuu [Pt (CN),(NHs):].

(+1, 6)

(0, 4)

(+2,2)

(+2,4)

(+4,4)

Tema 10.2J/ieKTPOHHOE CTPOEHHE aTOMA.

Yka3arh 3HaYeHWE MArHUTHOTO KBAHTOBOT'O YMCIIA JJISL p- SIEKTPOHOB

0
(72, 715 03 +1, +2)
(_1, 07 +1)

(_3a _25 _19 07 +15 +23+3)

K KakoMy ceMeHCTBY OTHOCHMTCS 3JIEMEHT, UMEIOIMI CIIEAYIONIEE PACIIONIOKEHHE SJIEKTPOHOB HA BHEIIHEM
SHEPreTHYECKOM ypOBHE 4s” 4p*?
S

f
d

p

CKOIIBKO 3JICKTPOHOB HaxoauTcs Ha 4f-mogypoBHe aToma Pb?
14

6

10

2

Kakoii 13 nepe4nciIeHHbIX METAUIOB OTHOCUTCS K p-3JIeMeHTam?
Mg
Cd
Ge
Ce

Ha xakoM 3HEpreTH4ecKOM ypOBHE HE MOXKET OBITh d-3JIEKTPOHOB?
4

3
2
5



KakoMy HOHY COOTBETCTBYET 2JIeKTpoHHas Gpopmyna [Ar] 3d®?
C 02+
F ez+
C 03+
Fe3+

Tema 11. pH pacTBOpPOB 3/1€KTPOJIHUTOB.

Uemy pasen pH 0,1 M pactBopa ConsiHOM KUCIOTHI?
2

1

1,5

0,5

Yemy pasen pH 0,01 M pacTBopa COJIIHON KUCTOTHI?
2

1

1,5

0,5

Uemy pasen pH 0,001 M pacTBOpa COMSHOM KUCTOTHI?
2
3
1,5
0,5
Tema 12. Xummusi 3J1eMeHTOB.
KommiekcooOpazoBareneM B OSpIIMHCKOI Jla3ypy SBISIETCS aTOM
Co(IIT)
Ag(I)
Fe(IIT)
Fe(II)
Ni(II)

KomrmiekcoobpazoBareneM B TypHOYJICBOI CHHU SIBJISETCS aTOM
Co(IIT)

Ag(D)

Fe(III)

Fe(Il)

Ni(II)

KpaCHa}I KpOBsAHAs COJIb UCITOJIb3YCTCA AJId 06Hapy)KeHI/I}I HNOHOB
Co(1II)

Ag(D)

Fe(III)

Fe(Il)

Ni(II)

JKenrtast kpoBsHAs COJIb UCMIOTB3YETCS Il OOHAPY>KEHHS HOHOB
Co(III)

Ag(I)

Fe(III)

Fe(II)

Ni(II)

L[I/IaHI/I,Z[HBIC KOMILJICKCBI — 9TO KOMIUICKCHI, COACPIKAIUC JIUTAH
CN™

O,

CO



OH

SCN-

[Ipu cMemmMBaHUM BOJHBIX PACTBOPOB XJIOPUA ATFIOMUHHS U KapOOHATa HATPHS B OCAJIOK BBINAACT
KapOOHAT aTIOMUHHS

XJIOpUJT HATpUs

TUAPOKCHUJ] ATFOMUHMUS

TUIPOKCHJT HATPUs

0CaJIOK HE BbINAAaeT

[Tpu cMmermmBaHNK BOTHBIX PACTBOPOB Cynb(daTa allOMUHHS U KapOoHAaTa KaJlisl B 0CAJA0K BBIIAIaeT
KapOOHAT aTIOMUHUS

cynbdar Kams

TUIPOKCH]T ATFOMUHUS

TUAPOKCH] KaJHs

0CajioK HE BhINAIaeT

ITpu cMmemmBaHNK BOTHBIX PacTBOPOB xiopuaa xxenesa (I1I) u kapbonara kanus B 0CaoK BbIIAaIaeT
KapOOHaT Kene3a

XJIOpUJ Kaus

THJIPOKCH]T JKere3a

THIPOKCHUI KaJIUs

0CafIOK HE BBINAAAET

[Tpu cMemmBaHNK BOTHBIX PACTBOPOB XJIOPUAA ATIOMUHHS U CyIb(pHIa HATPUSI
BBINAAAET 0CAJI0K

HE BBINAJAaeT 0CaT0K

BBIJIETISIETCS Ta3

HE BBIJICNIACTCS a3

peaxius He UAeT

ITpu cMemMBaHNM BOJHBIX PACTBOPOB XJIOPUAA IIOMUHHMS U Cyibdara HaTpus
BBINAAAET 0CaI0K

He BBINAJAaeT 0CaJI0K

BbIJIEJISIETCA Ta3

HE BBIIENACTCS a3

peakuus He uueT

Kakoit 13 npoiyKTOB peakiyy MeTalia ¢ a30THOM KHCI0TOM HEBO3MOKEH:
NO;

NO;

N>

H,

Cymma k03¢ (UIMeHToB B COKpaleHHoM HOHHOM ypaBHeHuH peakiun HCIO, + NaOH — paBHa

AN AW

IToka3aTe/in 1 KPUTEPUHU OLIEHUBAHUS KOMIIETEHINI HA Pa3JIMYHBIX 3TaNax X
(popMHpPOBaHUS, ONIMCAHUE LKA OLlEHNBAHUSA

YpoBeHb chOpMHUPOBAHHOCTH KOMIIETEHIU




«MUHUMAaJbHBII
YPOBeHb
He JOCTHUTHYT»
(menee 50 6as10B)

«MuHUMAJBHBIH
YPOBEHb»
(50-70 6ans10B)

«Cpennuii ypoBeHb»
(71-85 b6ansoB)

«BbICOKUI YPOBEHD)
(86-100 6ansoB)

Kownemenyuu ne

CQ&OQMMQOGQHM.

Komnemernuuu
chopmuposatbi.

Komnemenuyuu
chopmuposabl.

Kounemenuuu
chopmuposatibi.

3nanus  orcyTcTBYHOT, | ChopmupoBaHbl 0a30BbIe | 3HAHUS oOmmpHble, | 3HaHUA TBEPABIE,
YMEHHA U HaBbIKM HE | CTPYKTYpPbI 3HAHUH. CUCTEMHBIE. apryMeHTHPOBaHHbIE,
c(hOpPMUPOBAHBIL. YMeHus pparmMeHTapHbl U | Y MEHHS HOCSIT | BCECTOPOHHHUE.
HOCSIT  PENPOYyKTUBHBIN | PENPOAYKTHUBHBIN Ymenus YCIENIHO
XapaxTep. xXapakrep, MIPUMEHSIOTCS K
Hemonctpupyercs NPUMEHSIOTCS K | PELICHUIO KAaK THUIIOBBIX,
HU3KHUH YPOBEHb | PELICHUIO TUMNOBBIX | TAK W  HECTaHJApTHBIX
CaMOCTOSTEIIEHOCTH 3a7aHuil. TBOPUYECKUX 3aJaHUH.
MIPAKTUYECKOI'O HaBBIKA. JemoHncTpupyercs JemoHcTpupyetcs
JOCTaTOYHbI  YpPOBEHb | BBHICOKHUIN YPOBEHb
CaMOCTOSTEIIFHOCTH CaMOCTOSITEIbHOCTH,
YCTOMUUBOTO BBICOKas  aJalTHUBHOCTb
NPAKTHYECKOTO HaBBIKA. | MPAKTUYECKOTO HABBIKA
Onucanne KpuTepueB OLCHUBAHUSA
Ob6yuaromuiics Ob6yuaromuiics OO6yuaronuiics Ob6yuaromuiics
JEMOHCTPUPYET: JIE€MOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYHIECTBCHHBIC | - 3HAHUA TCOPETUYECKOIO - 3HAHHUC U IIOHHMMAHHC | - FHyGOKI/Ie,
mpobensl B 3HAHMAX | MaTepHaa; OCHOBHBIX BOIIPOCOB | BCECTOPOHHUE u
y4eOHOTro MaTepuana; - HEMOJHBbIE OTBETHl Ha | KOHTPOJIHPYEMOTO apryMeHTHPOBaHHbIE
- JOMYCKAIOTCS | OCHOBHBIE BOTIPOCHI, | 00BE€Ma TPOTPAMMHOTO | 3HAHHWSA  MPOTPAMMHOTO
MIPUHLUNTHAIIEHBIE OLTHOKU B OTBETE, | MaTepuaa; MaTepuaa;
OIITNOKHU Ipru OTBETEC Ha | HEAOCTATOYHOC - TBEPABIC 3HaHUA | - IIOJIHOC IIOHUMAaHHuEC
OCHOBHbIE BONPOCHI, | IOHUMAaHUE  CYLIHOCTH | TEOPETUUECKOIO CYILIHOCTH W B3aMMOCBSI3U
OTCYTCTBYEeT 3HAHHE U | U3JIaraeMbIX BOIPOCOB; MaTepuana. paccMaTpuBaeMbIX
IIOHUMaHUE  OCHOBHBIX | - HEYBEpEHHBIE U | -CIIOCOOHOCTB IIPOLIECCOB M SIBJICHUIA,
MOHATUH U KaTeropuid; HETOYHbIE OTBEThl HAa | YCTaHaBIUBATb U | TOUHOE 3HAHHE OCHOBHBIX
-HCIIOHUMAaHHUEC JOIIOJIHUTCIIBHBIC OOBSICHATE CBSA3b | IIOHSATHI B paMKax
CYLTHOCTH BOIPOCHI; NPakTUKH ©  TEOPHH, | 00CYKTaeMbBIX 3aIaHHIA;
JOITIOJIHUTCIIBHBIX - HEAOCTATOYHOC | BBIABJIIATH - CIIOCOOHOCTH
BOIIPOCOB B paMKax | BIaJCHHE JIUTEpaTypoH, | MPOTHUBOpEUus, yCTaHaBJIMBATh u
3aJJaHUI; PEKOMEHIOBaHHOM npoOneMbl U TEHICHIUH | OOBSACHATh CBSI3b
- OTCYTCTBHE YyMEHHS | MPOrpaMMOMn pa3BuTus; IIPAKTUKU U TEOPUH,
BBITOJIHATh JUCLUIUIUHBL, - MIPaBUIIbLHBIE u| - JIOTUYECKU
NpaKTHYCCKUE 33JaHus, | - yMeHHe 0e3 TrpyObIX | KOHKPETHBIC, 0e3 | mocnenoBaTeIbHbIC,
MPeyCMOTPEHHBIC OImuOO0K pemath | TpyOBIX omuboK, | colepKaTelbHbIC,
nporpammoit MPaKTHUECKHE  3aJlaHUs, | OTBETHI Ha | KOHKPETHBIE u
JUCLIMIIIVHEI; KOTOpBbIE CleyeT | MOCTaBJIEHHbIE HCYEPIBIBAIOIINE OTBETHI
- OTCYTCTBHE | BBIIOJIHUTD. BOIIPOCHI; Ha BCe 3aJaHMs, a TaKxke
T'OTOBHOCTH - YMEHUE peuaTrh | JOMOJHHUTCIIbHBIC
(crocobHOCTH) K MpaKTHUYECKUE 3aJaHus, | BOIPOCHI IK3aMEHATOpPa;
JUCKYCCUH U HHU3KYIO KOTOpBIE crenyer | - yMEHHE pemats
CTENEeHb KOHTaKTHOCTH. BBITIOJIHUTE; [IPAKTUYECKHUE 3aJaHUs;
- BIQJICHHUE OCHOBHOM | - cBOOOHOE
JUTEPaTypoil, HCTIONIB30BAHNE B OTBETAX
PEKOMEHJOBaHHOM Ha BOIPOCHl MaTepUaoB
IporpamMMoin PEKOMEHIOBaHHOU
JUCLUIUIMHBL, OCHOBHOM u
- Halu4ue cOOCTBEHHOH | JOMONHUTENbHON
000CHOBAaHHOW MO3UINH | JIUTEPATYPHL.

o 00cyX1aeMbIM
BOTIPOCAM.
Bo3MokHBI




HE3HAYMUTCIIbHBIC
OTOBOPKH ¥ HETOUYHOCTH
B PacKpBITUH
OTJICNIbHBIX TI0JI0KCHHUM
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETax.

«HEYAOBJIETBOPUTEJDb «YAOBJIETBOPUTECJIBHO» «Xopoio» / «OTJIHYHO» / «3a9YTEHO»
HO» /He 3aYTEeHO0 / «3aUTEHO» «3aAYTCHO»

Onenka OneHnka Onenka Onenka

9. VYuyeOHO-MeTOAMYecKOe M HHPOPMALIMOHHOE O0ecTiedeHue TN CIUIIMHBI (MOILYJIs1)

a) OCHOBHAf JIUTepaTypa:

1.

Ob6mas xumus. buopusznueckas xumusi. XuMuss OMOT€HHBIX 3JIEMEHTOB: YUEeOHHUK AJisi BY30B /
1O0.A. Epmios, B.A. Ilonkos, A.C. bepnsiua u ap.Ilog pen. FO.A. Epmiosa. - 2-e u3za.,ucnp.u AO1. -
M: Bercm.amk., 2000. - 560 c.

[TpakTukym mo oOmedt xumun. buodusmdeckass xumus. XuMus OUOTEHHBIX AJIEMEHTOB: yueOl.
noco6./u1st By3oB / mon pen. B.A.IlonkoBa, A.B.babkosa. - U3n.3-e, nepepad. - M.: Bricuuik.,
2006. - 239 c.

Epmos, }0. A. O6mas xumus. buopusndeckas xumusa. XuMus OMOTEHHBIX 3JIeMEHTOB B 2 KH. Kawnra 1 :
yueOHuK a7 By30B / FO. A. Epmos, B. A. [lonkos, A. C. bepnsaan. — 10-e uzn., ucrnp. u nom. — Mocksa :
WznatensctBo IOpaiit, 2020. — 215 c. — (Bsicmee oOpazoBanme). — ISBN 978-5-9916-8659-4. —
Texcr: anextponnsiit / IBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/452203

Epmios, 0. A. O6mas xumusa. buodpusnueckas xumus. XuMusi OMOTEHHBIX 3JIeMEHTOB B 2 KH. Kuura 2 :
yueOHuK 171 By30B / FO. A. Epmios, B. A. [lonkos, A. C. bepnaaa. — 10-e uzn., ucnp. u gom. — Mocksa :
WznatensctBo KOpaiit, 2020. — 360 c. — (Bsiciiee oOpazopanue). — ISBN 978-5-9916-8660-0. — Tekct
: anektponnslii // IBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452204

Epmos, FO. A. OOmas xumus. buodusnueckas xumusg. Xumusi OUOTEHHBIX SJIEMEHTOB. :
yuebnuk s By3oB / FO. A. Epmos, B. A. Ilonkos, A. C. bepnsian ; mon pemakmmei FO. A.
EpmoBa. — 10-e uzn., nepepad. u mon. — Mocksa : U3marensctBo HOpaiit, 2016. — 562 ¢. —
(bakanaBp. Akagemuueckuit Kkypc). — ISBN 978-5-9916-4337-5. — Tekcer: anekrponHslit // 3bC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/388811

babkoB, A. B. O0mias u Heopranndeckas xumus : yueOHuk / babkos A. B. , bapabanosa T. . ,
ITonikoB B. A. - MockBa : [DOTAP-Memna, 2013. - 384 c. - ISBN 978-5-9704-2394-3. - TekcT :
AIIEKTPOHHBIN // 9BbC "KoHCynbpTaHT CTyJEHTa - URL:
https://www.studentlibrary.ru/book/ISBN9785970423943 .html

Komuun A. B. O0mas xumust: yueonuk / omaun A. B./ mox pen. B.A.Ilonkosa, A.B. XXonauna.
- M. : IDOTAP-Meana, 2012. - 400c.

JlutBunoBa T. H. Xumwust 1yist MEIMKOB: OMOTEHHBIE JIEMEHTHI U KOMILJICKCHBIE COCIUHEHUS :
ydyeOHoe rmocobue s 6akamaBpuara u cnienuanurera / T. H. JlurBunosa, H. K. BeickyOoBa, JI. B.
Henamesa ; nox obmiei penakuueid T. H. JIutBunoBoil. — 2-e u3ng. — Mocksa : M3narenscTBo
IOpaiit, 2019. — 222 c¢. — (bakanaBp u cnenuanuct). — ISBN 978-5-534-10943-6. — Tekcr :
anekrpornbi // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/432463

OO6mas 1 HeopraHuyeckass XHUMHs JUIsI MEIUKOB U (apMalleBTOB : yUYEeOHHK U MPAKTUKYM IS
By30B / B. B. Herpebenkuii [u ap.] ; mox obOmeii pemakmueit B. B. Herpe6enkoro, M. HO.
benasuna, B. I1. CepreeBoit. — Mocksa : M3narensctBo FOpaiit, 2022. — 357 ¢. — (Bricmiee
obpazoBanne). — ISBN 978-5-534-00323-9. — Tekcr : anextponHbd // OOpa3oBarenbHas
wiardopma FOpaiit [caiit]. — URL:_https://urait.ru/bcode/489241

10. Xumust smeMeHToB : yueOHuk 1utst By30B / O. T. OranecsH, B. A. ITonkos, JI. U. Illep6akoBa, A.

K. Bpenb. — Mocksa : UznatensctBo FOpaiit, 2022. — 251 ¢. — (Bricmee oOpazoBaHue). —


https://urait.ru/bcode/489241
https://urait.ru/bcode/432463
https://www.studentlibrary.ru/book/ISBN9785970423943.html
https://urait.ru/bcode/388811
https://urait.ru/bcode/452204
https://urait.ru/bcode/452203

ISBN 978-5-9916-9724-8. — Tekct : anexkTpoHHbId // OOpa3oBaTtenbHas rmiaatdopma HOpait
[caitT]. — URL: https://urait.ru/bcode/491920

11. O6urast m HEopranu4deckass Xumus : yaeOHuk ais By3oB / 3. T. Oranecss, B. A. Tlonkos, JI. U.
[Ilep6akosa, A. K. Bpens ; mox penakmueit 3. T. Oranecsina. — Mocksa : M3natensctBo FOpaiit,
2022. — 447 c. — (Bpicmee oOpazoBanue). — ISBN 978-5-9916-6994-8. — Tekct :
anekTpoHHBIH  //  OOpaszoBarenpHas  1wiarpopma  FOpaitir  [caiit]. —  URL:
https://urait.ru/bcode/489031

0) 1OMOJTHUTEIbHAS JUTEPaTypa:

12. [IpakTuky™m 1o oOuieil XuMuM : ydeOHOe mocobue ais akagemuyeckoro Oakamaspuata / H. JI.
I'muuka, B. A. Ilonkos, A. B. babkos, O. B. HectepoBa. — Mocksa : WUznarensctBo IOpaiit,
2019. — 248 c¢. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-4058-9. — Teker :
anextponnbiit // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/444652

13. I'nmunka, H. JI. 3amaun u ynpakHeHus 1o o01ei XumMun : yueOHo-npakTruueckoe nocooue / H. JI.
I'muuka ; mon penaknueit B. A. ITorikoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : M3narenscTBo
FOpaiit, 2020. — 236 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-9916-8914-4. — Tekcr:
anexTponnbii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/449820 .

14.I'munka, H. JI. O6mas xumus B 2 1. Tom 2 : yueOnuk 1 By30B / H. JI. I'munka ; mox penakimeit

B. A. IlonkoBa, A. B. babkoBa. — 20-e u3x., nmepepab. u jgon. — MockBa : W3natenbcTBo
FOpaiit, 2022. — 379 c¢. — (Bwicmee o6pazoBanue). — ISBN 978-5-9916-9355-4. — Teker :
uekTpoHHbI  //  OOpaszoBatenpHass  1uatgpopma  FOpaiit [cauTt]. @ —  URL:

https://urait.ru/bcode/490494

15. AnekcanapoBa, D. A. XuMHS HEMETAUIOB : Y4YeOHMK M MpPaKTHKyM ais By30B / 3. A.
Anekcannpona, 1. . CugopoBa. — 3-e u3zg., ucnp. u gon. — Mocksa : U3parensctBo KOpaiit,
2020. — 358 c¢. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-04422-5. — TexkcT:
anextponnbii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/451483 .

16. Obmras u Heopranudeckas xumus: ydeOHoe mocobue / B.B. JlenucoB, B.M. Tamanos, N.A.

Henncona, T.1. [IpoBoBo3oBa; nox pena. B.B. /lenucosa, B.M. TananoBa. — PocToB-Ha-/[ony :
®ennkc, 2013. — 576 c. : wun., cxem., Tabn. — (Bricimee obpazoBanue). — Pexxum goctyma: 1o
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=271598

17.babkoB, A. B. Xumus B Mmeaunuue : yueOHuK 1t By30B / A. B. babkos, O. B. Hectepona ; moj
penakuueir B. A. ITomkoBa. — Mocksa : M3narensctBo FOpaiit, 2022. — 403 c¢. — (Bricmiee
obpazoBanmue). — ISBN 978-5-9916-8279-4. — Tekct : snexkrpoHHbId // OOpa3oBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489530

B) mporpamMMHoe obecnieuenne u UHTepHeT-pecypchl
ObecnieueH J0OCTyN K COBPEMEHHBIM MPO(GECCHOHATBHBIM 0a3aM TaHHBIX, MH()OPMAIMOHHBIM

CIIPAaBOYHBIM U TTOMCKOBBIM cuctemMaM (oubmuorexka COI'Y):

1. DnexkTponHas oubmmoreka nuccepranuu u aBropedeparoB PI'b (OB PI'b) (https://dvs.rsl.ru).

2. OBC «Ynuepcuterckas 6ubnuoreka online» (https:/biblioclub.ru).
3. ObC «Hayunas snexktponnas oubmmnoreka eLibrary.ru» (http://elibrary.ru.)
4. VYuuBepcanpHas 0a3 gaHHbIx East View (https:/dlib.eastview.com). Jlorun: Khetagurov;

[MTapoins: Khetagurov

5. OBbC «KoHncynbTaHT cryneHTa». http:// www.studentlibrary.ru
6. OBC «lOpaiit» - oOpa3oBarenbHasi Cpela, BKIIOYAIONIAs BUPTYAJIbHBIA UYWTAJIBHBIN 3all

YU4EeOHUKOB M Y4eOHBIX TOCOOWII OT aBTOPOB M3 BEAYIIMX BY30B PoccuM 1O BCEM HAIPaBICHHSM U
crienuagbHOCTIM (Www.biblio-online.ru)

7. NadopmarnmonHo-npaBoBoii moprtan «Iapant» (http://www.garant.ru/ ).
8. CripaBounas mpaBoBas cucteMa KoncymnpranT [lmroc (http:/www.consultant.ru/ ).



https://urait.ru/bcode/489530
https://urait.ru/bcode/489031
https://urait.ru/bcode/491920
https://urait.ru/bcode/490494
http://www.consultant.ru/
http://www.garant.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
https://dlib.eastview.com/
http://elibrary.ru/
https://biblioclub.ru/
https://dvs.rsl.ru/
https://biblioclub.ru/index.php?page=book&id=271598
https://urait.ru/bcode/451483
https://urait.ru/bcode/449820
https://urait.ru/bcode/444652

CocTaB JIMIEH3HOHHOTO M CBOOOHO PACTIPOCTPAHAEMOI0 MPOrPaAaMMHOI0
odecrnevyeHusl, B TOM YHCJIe 0T€YeCTBEHHOI0 MPOM3BO/CTBA

Ne HaunmeHnoBanue Ne norosopa(auuensust) Crpana
n/n NPOU3BOJIUTEIb
1 Windows 10 Enterprise Ne 4100072800 Microsoft | CILIA
) Products (MPSA) ot 04.20161
b Windows 10 Pro for | No 4100072800 Microsoft | CILIA
) Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise No 4100072800 Microsoft | CIIA
) Products (MPSA) ot 04.2016r
1 Windows 8.1 Professional Ne 4100072800 Microsoft | CILIA
) Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft | CIIIA
) Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft | CILIA
) Products (MPSA) ot 04.2016r
- Windows 7 Enterprise Ne 4100072800 Microsoft | CIIIA
) Products (MPSA) ot 04.2016r
3 Windows 7 Professional Ne 4100072800 Microsoft | CILIA
) Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft | CILIA
) Products (MPSA) ot 04.2016r
1 Office Standard 2010 Ne 4100072800 Microsoft | CILIA
) Products (MPSA) ot 04.2016r
12 Cucrema TtectupoBanust Sunrav | Ned68 ot  03.12.2013  WUII | Poccus
) WEB Class Cywnraryaun P.T.(6eccpouHo)
[Iporpammuoe obecrieuenne 1C: | Ne  CI/108 ot  29.08.2017 | Poccus
13 [Ipennpusitue. byxranrepckuit | (MakcuMyMm-co(T) O€CCPOUHO
’ VYuer. TunoBas koHpHUrypamus 8
ceTeBas Bepcus
Cucrema KOMITbIOTEepHOM | JInmeH3us FSF/Debian
14. Bepctkn MikTex (CBobogHOE IIPOrPaMMHOE
obecnieuenne) (O6eccpovHO)
15. Kasperksy Endpoint Security [0 22.01.2024 Poccus
[Iporpammuoe obecnieuenue st | CBoOogHOE nporpammuoe | CIIIA
16. pPENaKTHPOBAHUS  XUMHUYECKHUX | oOecreueHne(0eccpoyHo)
dhopmyn Isis Draw
Cucrema moncka TeKCTOBBIX | Ned4576-1 oT 17.01.2022 | Poccus
17. 3aMCTBOBAHHI (meiictButenen no 31.12.2022r) ¢
«Antumiaruar.BY3» 3A0 «Antu-Ilnaruar
IIporpammuoe obecneuenne 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. [Ipennpustue 8.3 VYmpasienue | «Makcumym»(6eccpodHO)
TOProBJIEH
[Iporpammuoe obecnieuenue | NeCJl./  Nel26., 01.07.2020r. | Poccus
19, 1C:3apnuiara u KaJapel | KMAKCUMYM-

TOC.yUpEeKICHUE

CODT» 6eCCpOUHO




IIporpammHuoe oOecrieueHue NeCJ1/76 01.03.2017r. | Poccus
20.
1C:0r0KeT. «MakcuMyM-co» (6eccpouHo)
ABTOomaTu3upoBaHHas cucreMa | CBUAETEIbCTBO o| Cory
«Ynupasnenue —/lekanat bPC» rOCyJapCTBEHHOM  PETrHCTpanuu
21. IIPOrpaMMBbI JUTS OBM
Ne2015611830 ot 06.02.2015r.
(6eccpouHo)
[Iporpamma gmst OBM  «bank | Pa3pabotka cory | cory
BOIIPOCOB st KOHTpOJIs | CBUIETENBCTBO 0
3HAHUN» TOCYJAapCTBEHHON  pETHUCTpaIiH
22.
[IPOrPaMMBI JUIst OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouHo)
23. KoncynbTant+ Poccus
IInaner Ne8867, oT 14.01.2022r. | Poccus
24. (14.01.2022r. mo 13.01.2023r.)
000 JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
25. N,A.Cepreesuu
Tex.moa. 07.04.2022
26. «I"amakTuKay ot 14.03.2022r (npumepHas nata) | Poccus
27. BricsCAD Bricys NV, 1o 03.11.2021r benbrus
Cisco Webex - Cucrema | OO0 Aiictek goroop Ne J167-2021 | CIIA
28. [IPOBE/ICHHS BEGHHAPOB. ot 03.08.2021 - 03.08.2022r
DIRECTUM RX - Cucrema | OO0 Tamaktuka WT morosop Ne | Poccus
ho. 3JIEKTPOHHOTO 120320/1/A oT
JIOKYMEHT0060pOTa 14.03.2022(mpumepHas mara)
Yenyru cBs3u (moctyn k cetm | OOO  Ankom  Ne  AL-0044 ot | Poccus
30. | uwreprer) 01.02.2022r -31.12.2022r
31. AutoCAD CIIIA
ho MOODLE BecnatHoe poccuiickoe CIIA (6ecrnaTHOE
) pOCCHICKOE)
33. VEEAM IIBeiinapus
«I"anaktuka PY3» Jlunensus 6eccpounast Poccus
34. Tex.conpoBoxaeHne oT
14.03.2022 r
JInunbIl KaOMHET a0UTYypHEHTA Jlunensus GeccpodHas Poccus
35. Tex.conpoBoXIeHUE oT
14.03.2022 r
JInynbIA KaOMHET | JIurensus GeccpouHas Poccus
36. CTY/ICHTa/COTPYAHUKA Tex.conpoBOXKIEHUE oT
14.03.2022 r
DneKTpoHHAas 6ubnmoreka | https://dvs.rsl.ru Poccus
37. auccepTau M aBropedepaTtoB | Tpebyercs perucrpanus B
PI'b(OB/1 PI'B) oudnmnorexe COI'Y
OBbC"YHusepcureTckas https://biblioclub.ru Poccust
a3 ouommoreka ONLINE" TpeOyercsi  peructpamusi B

oubnuorexke COI'Y



https://biblioclub.ru/
https://dvs.rsl.ru/

ObC «Hayunas »snexktponHas | http://elibrary.ru. Poccus

6ubnuoteka eLibrary.ru» Tpebyetcs perucTpanus B
39. oubnmorexke COI'Y
VYuuBepcaibHas 0a3  maHHbIX | https:/dlib.eastview.com CIIA
40. East View
OBbC «Koncynbrant cryaeHra» | http://www.studentlibrary.ru Poccust
CryneHueckas anektpoHHast | TpeOGyercs perucTpanms B
O0ubnaroTeka Mo MeAWIMHCKOMY | Gubmmoreke COI'Y
41. " (dapMaLeBTUYECKOMY
o0pa3oBaHMIO, a TakXke IO
€CTECTBEHHBIM U TOYHBIM
HayKaM B II€JIOM.
9BC «OpaiiT» - | www.biblio-online.ru Poccus
oOpa3oBaTebHast cpena, | Tpedyerca peructpauus B
BKJTFOYAOIIAS BUpTyanbHbIi | Ondnuoreke COI'Y
YUTAIbHBIM 3a1 Yy4eOHHKOB U
10 y4eOHBIX MOCOOMI OT aBTOPOB
u3 Beaymux By3oB Poccum mo
BCEM HampaBJICHUSIM "
CHEIUAITBHOCTSIM
43 KO3II (nomeH Ha stHIEKCE) OecruiaTHOE Poccus
14 Pycl'apn OecruiaTHoe Poccus
45, ViPNet Poccusa

') METOANYECKHNE YKa3aHUsl, pa3padoTaHHble cocTaBuTeassMu PaGoyeii nmporpaMmai:
1. KybGanoa JIL.M. Xumus OHOTEHHBIX 3JIEMEHTOB. Y4eOHoe mocoOue.- BramukaBkas:
OI'BOY BO «COTI'Y um. K.JI. Xeraryposay, 2017, 160 c.
2. Heénosa O.B., Kyb6anosa JI.M. Xumusi KOOpJJMHAIIMOHHBIX COEIMHEHUHN. [DIEKTPOHHBIN
pecypc]: ydebnoe mocobume/ CapartoB: Au Ilu Dp Memma, 2017.— 75 c.— Pexum
noctyna: http://www.iprbookshop.ru/73347.html — DBC «IPRbooksy.

10. MaTepuajbHO-TeXHUYECKOe o0ecnedeHne JUCHUNIHHBI (MOIYJIS)

VY4eOHbIC ayIuTOpUM JUIsl TPOBEIACHUS 3aHATHHA JICKIMOHHOTO THMA,| Poccuiickas denepanus,
CEMHMHApCKOr0  THIA, KypCOBOTO MpoeKTupoBaHus  (BeimonHeHus| 362025, PecnyOnuka
KYPCOBBIX paboT), TPYNNOBBIX M WHAUBUAYAJIbHBIX KoHCynbTamui,| CeBepHas Ocerus —

TEKYIIETO KOHTPOJS M IPOMEKYTOYHOW aTTECTAlMU, a TaKKe Ananusi,
CaMOCTOSATENILHON paboThl O0YYAIONIMXCS: MpENoaaBaTeIbCcKuil CTOJ,| Tropoj Braankakas,
CTYJI, CTOJIBI M CTYJIbS JUISL OOyJaromuxcs, kageapa. yi. BaryTtuna,

O6opynoBanue: HHTepakTUBHOE  MyJbTUMEAUIHOE oOopyaoBaHue| 10M 44-46, yueOHBIH
(TocKa, TPOEKTOP), TMEpPCOHAJTbHBIM KOMIBIOTEP B KOMIUICKTE C kopnyc Ne 7,



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

IPOTrpaMMHBIM OOecIiedeHUeM, BBIXOJOM B ceTh VIHTEpHET U 10CTYIIOM B
AJIEKTPOHHYIO WH(POPMAIMOHHO-00pa3oBarenbHyto cpexy COI'Y.
[Tporpammuoe obecneuenue: Windows 7 Professional; Office Standard
2016; WinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Cucrema TectupoBaHus Sunrav
WEB Class (beccpounoe I10); IIporpammuoe oOecniedeHue Jjist
penaktupoBaHus xumuueckux Qopmyn Isis Draw (Beccpounoe I10);
Koncynprant tmumroc; Cuctema TOHMCKA TEKCTOBBIX 3aMMCTBOBAHMM
«Anrtumnarnat.BY3y»; Ilporpamma nns OBM  «bank BompocoB i
koHTpoyis 3HaHuiy; Cisco Webex; MOODLE; nemoHCTpalnMoOHHBIE H
y4eOHO-HaTJISIHbIE TOCOOUS (BUACONpPE3CHTAITHS).

aya. Ne 604

VY4eOHble ayTUTOpPUU JUIS TPOBEIEHHS 3aHATHHA JIEKIIMOHHOTO THIIA,
CEMHUHApPCKOTO THUMA, TPYIIOBBIX M HHIWBUIYAITbHBIX KOHCYJIbTAIIHIA,
TEKYIIETO KOHTPOJS H TNPOMEXKYTOYHOM aTTecTallid, a TakKxKe
CaMOCTOSITENILHOM paboThl OOyYarolUXCs: MPENnoaBaTeNbCKUl CTOM,
CTYJI, CTOJIBI M CTYJIBS JJI 0OyJaromuxcs, kademapa.

O6opynoBanue: WHTEepakTUBHOE MYIbTUMEAMIHOE 00OpYyIOBaHHE
(Tocka, TPOEKTOp), TMEPCOHAIBHBIN KOMITBIOTED B KOMIUIEKTE C
MPOrpaMMHBIM 00ECIIEYeHHEM, BBIXOJOM B CeTh VIHTEpHET U IOCTYIIOM B
JIEKTPOHHYI0 HHPOpMaMOHHO-00pa3oBaTenbHyo cpeay COIY.
[Tporpammuoe obecneuenue: Windows 7 Professional; Office Standard
2016; WinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Cuctema TectupoBaHus Sunrav
WEB Class (beccpounoe I10); IIporpammuoe oOecniedeHue Jjist
penaktupoBaHus xumuueckux Qopmyn Isis Draw (Beccpounoe I10);
Koncynprant tumroc; Cuctema TMOMCKA TEKCTOBBIX 3aMMCTBOBAHHM
«Antumnaruat.BY3»; Ilporpamma nns OBM  «bank BoIpocoB uis
koHTpoJisi 3HaHui»; Cisco Webex; MOODLE; neMoHCTpallMOHHBIE U
y4eOHO-HaTJIsHbIe TOCOOHsI (BUICONPE3CHTAIIHS).

Poccuiickas @enepanus,
362025, Peciybnuka
Cesepnas OceTust —

Ananus,
ropoxa BnanukaBka3s,
yi1. Baryrtuna, nom 44-46,
yueOHbIl Kopiryc Ne 7,
aya. Ne 606

JlaGopatopuss OOmieldk W HEOPTaHWMYECKOW XWMHUM IS TPOBEIACHUS
3aHATUM CEMHHApPCKOro THIA, Ja0OpAaTOPHBIX 3aHATHH, KYpPCOBOTO
MIPOEKTUPOBAHUS (BBIIOJIHEHUS KYpCOBBIX paboOT), TPYIIOBBIX U
UH/IMBUAYAIBHBIX KOHCYJIbTAllMH, a TaKKe CaMOCTOSTENbHOW pPabOThI
00y4aromuXxcs: MpPernoiaBaTeabCKUN CTOJ, CTYJ, CTOJBI U CTYJbs JUIS
oOyuyaromuxcs, JJabopaTopHbIE CTOJIBbI, KJIACCHAs J10CKa.

Ob6opynoBaHue: WHTEPAKTUBHBIN MYJIbTUMEINMHBINA KOMILIEKC
(mpoekTop, I0CKa), HOYTOYK, KOJIOHKH, NEPCOHAIBHBIA KOMIIBIOTEp C
IIPOrpaMMHBIM 00O€CIIeYeHUEM, BBIXOJOM B ceTh VIHTEpHET U 10CTYNOM B
AIIEKTPOHHYI0 HHPOPMaLMOHHO-00pa3oBaTenbHyto cpeny COI'Y.
[Tporpammuoe obecnieuenue: Windows 7 Professional; Office Standard
2016; WinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Cuctema TectupoBaHus Sunrav
WEB Class (beccpounoe I10); IIporpammuoe obecnieueHue JUist
penaktupoBanusi xumudeckux (opmyn Isis Draw (beccpounoe I10);
Koncynprant mmoc; CucreMa IIOMCKa TEKCTOBBIX 3aMMCTBOBAHMMI
«Antnmiarnat.BY3»; Ilporpamma mms OBM  «baHk BompocoB miid
koHTposs 3HaHui»; Cisco Webex; MOODLE; nemoHcTpaloHHBIE H
y4eOHO-HarJIsHbIe TOCOOUSI (BUICOTIPE3CHTALIMS).
JlabopartopHoe  obopynoBanue:  Y4eOHO-1a00paTOPHBIA
"OO1mas u HeopraHuyeckass Xumus' — 2 mr.

[lkad BwITsDKHONW ¢ monBoaoM Boabl IIIB HBK - 2 mr. pH-metp-
MIUIMBOJIETMETP «pH-150MM»- 2 mit.

KOMILJICKC

Poccuiickas @enepanus,
362025, Peciybnuka
CesepHas Ocerust —

Ananmus,
ropona Biannkaskas,
yi1. Barytuna, nom 44-46,
yueOHbIN Kopiryc Ne 7,
aya. Ne 609




pH-merp-muuBonsT™MeTp «pH-150MA»- 1 mr. Kanopumerp "Okcnept
001K" — 1 mt. Beco anamutnueckue SHINKO HT 84CE - 1 mr.
Konnyxromerp «3Jkenept -002-6H» -1 mr. [kad cymmababit SNOL -
I .

Memanka wmarautHas [19-6110 ¢ mnogorpeBom 1 mTt. BecH
anektpoHable EK-300i -1 mt. Becor maboparopusie BM5101 -1 mT.

Muxkpockonn «buonam» -1 mr. Bonsnas 6anms — 1 mT.doTomMerp
¢doroanekrpuueckuit KOK-2 — 1 mr.dotomerp (HOTOIIEKTpUIECKUI
K®K-3-01- 1 mr. Honomep W-510 crawgaptaeii — 1 T

Harpesarenbnas nioura ES-H3040 — 1 mr. CereBoil BeTpsixuBaTensb- 1
wt. [Torenunomerp P-307- 1 wt. Becst «CAS»- 1 .
Tepmocrar TC/120 CITY- 1 mt. Hentpudyra OIH -3- 1 mir.

JlaGopatopusi aHAJTUTUYECKOH XUMHUHM U (U3UKO-XUMUYECKHX METOJIOB
aHaJIM3a JUIsl MPOBEJACHUS 3aHATUH CEMUHApCKOro THUIIA, JJAOOPaTOPHBIX
3aHATHHA, KypCOBOTO NMPOEKTUPOBAHMS (BBIIOJIHEHUS KYypPCOBBIX padoT),
TPYNIOBBIX W UHAUBUAYAIbHBIX  KOHCYJbTallM, a  TaKxke
CaMOCTOSITENIbHOH paboThl 0OydYarOUIMXCs: MpenoJaBaTelbCKHil CTOI,
CTyJ, CTOJBI W CTyJbsi s OOy4aromuxcsi, J1abOpaTopHbIE CTOJIbI,
KJIaCCHasl 10CKa.

O6opynoBanue: MynpTUMEIUHHBII KOMIUIEKC (IIPOEKTOp, 3KpaH),
HOYTOYK, KOJIOHKHM, I€PCOHAJIBHBIH KOMIBIOTEP C MPOrPaMMHBIM
o0ecrieueHrneM, BbIXO/I0M B CeThb VIHTEPHET U JOCTYNOM B AJIEKTPOHHYIO
uH(pOpMaLMOHHO-00pa3oBarTenbhyto cpeny COI'Y.

[Tporpammuoe obecneuenue: Windows 7 Professional; Office Standard
2016; WinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Cuctema TectupoBanus Sunrav
WEB Class (beccpounoe IIO); Ilporpammuoe obecneueHue Juist
penaktupoBanusi xumuueckux (opmyn Isis Draw (beccpounoe I10);
Koncynprant mmoc; CucreMa IIOMCKa TEKCTOBBIX 3aUMCTBOBAHUMI
«Antumnaruat.BY3y»; I[lporpamma pmns OBM  «bank BompocoB ans
koHTposs 3HaHui»; Cisco Webex; MOODLE; nemoHcTpanvoHHBIE H
y4eOHO-HarJIsHble TOCOOUSI (BUICOTIPE3CHTALIMS).

Jlaboparopuoe obopynosanue: Crnekrpodoromerp [13-5300BU - 1 mit.
®otokomopumerp KDK-3-01  «30M3» I wr. dPortomerp
¢doroanexrpuueckuit KOK-2 — 1 mr. Pedpakromerp NPD-
454B2M ¢ moacBeTKoil M moIl.mkaio — lmr. Becsl aHamuTHdeckue
SHINKO HT 84RCE — 1 mr. Becsl nabopatopuslie npenusnonusie ET-
300I1 — 1 mT. Becwr madoparopasie CAS MW-120 — 1 mr. Memanka
MarHuTHas 6e3 nogorpesa ¢ sikopem [19-6100 — 1 mir.
pH-merp-mmwmuBonsT™MeTp  PH-150MM- 1 mr.  Kongykromerp
nopratuBHbeli OHAUS — 1 wr. HarpeBarensnas mumra ES-H3040 — 1
mit. Hentpudyra CM-12 — 1 . Hlkad cymmnpabii SNOL - 1 mT.

Poccuiickas @enepanus,
362025, Pecniy6nuka
Cesepnas OceTus —

Ananns,
ropoa BranukaBkas,
yn. Barytuna, nom 44-46,
yueOHbIi kopiyc Ne 7,
aya. Ne 610

JlaGopaTopum: KOMIIBIOTEPHBIE KJIACChl JUIS TPOBEICHUS TEKYIIETO
KOHTPOJISI M TIPOMEXYTOYHOH aTTECTAllMH, a TAaKKe CaMOCTOSTEIBHOM
paboThl 00yyaromuXxcs: MPenoaaBaTeIbCKHi CTOJ, CTYJ, CTOJIBI U CTYJbs
JUTIST OO Y9arOIITIXCSL.

Ob6opynoBanue: MHTepakTHBHOE MYJIbTHUMEAMHHOE 00OpYJOBaHUE
(mocka, TIPOEKTOp), KOMITBIOTEPHI JJII KOMIIBIOTEPHOTO Kjacca B
KOMILJIEKTE - C IPOrPpaMMHBIM 0OecrieueHHeM, BBIX0O/IOM B ceTh VIHTepHeT
U JIOCTYTIIOM B 3JICKTPOHHYIO MH(POPMAIMOHHO-00Pa30BaTEIBHYIO CPEIy
corvy;

[Tporpammuoe obecneuenue: Windows 7 Professional; Office Standard

Poccuiickas @enepanus,
362025, Pecniy6nuka
Cesepnas OceTust —

Ananns,
ropoa BrnanukaBka3s,
yia. Barytuna, nom 44-46,
yueOHbIi kopiryc Ne 7,
aya. Ne 614




2016; WinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Cuctema TectupoBaHusi Sunrav
WEB Class (beccpounoe IIO); Ilporpammuoe obecneueHue Juist
penaktupoBanus xummudeckux ¢opmyn Isis Draw (beccpounoe I10);
Koncynprant 1mmoc; Cucrtema TIOMCKa TEKCTOBBIX 3aUMCTBOBaHMN
«Antumnaruat.BY3y»; Ilporpamma pmns OBM  «bank BompocoB amns
koHTpons 3HaHui»; Cisco Webex; MOODLE; nemoHcTpannoHHBIE U
yueOHO-HarJIsJHble TOCOOUsI (BUACONIPE3ECHTALIMS).

bubaunorexka, B TOM 4HCIE€ YWTAIBHBIA 3all: CTOJIBI M CTYJbs JUIS
o0yJaromuxcs, KOMITBIOTEPHI B KOMIUIEKTE — C MPOTPaMMHBIM
o0ecrieyeHrneM, BBIXOJOM B ceTh MIHTEpPHET M JOCTYIIOM B 3JIEKTPOHHYIO
nH(popMaImoHHO-00pazoBaTenbHyt0 cpexy COI'Y

IIporpammuoe o6ecnieuenue: Windows 7 Professional; Office Standard
2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security; Koncynbrant
witoc; ["apant; Cisco Webex; MOODLE.

OBbC»VYnusepcurerckas oubnuoreka ONLINE» https://biblioclub.ru

OBC «KoncynbTanT cryaenta» http:// www.studentlibrary.ru

9BC «lOpaiity www.biblio-online.ru

OnekTpoHHas Oubnuoreka aucceprauuu U aBTopedeparoB PI'B(OB/I
PI'B) https://dvs.rsl.ru

OBbC"Yuusepcurerckas 6ubdnuoreka ONLINE" https://biblioclub.ru

ObC «Hayynas anekTpoHHas 6ubanoreka eLibrary.ru»_http://elibrary.ru.

Poccuiickas @enepanus,
362025, Pecniy6nuka
Cesepnas OceTust —

Ananns,
ropoa BranukaBkas,
yn. Leperenn/BaryTtuna,
noM 16/19, yuebnblit
kopmyc Ne 6




11. JIucT 00HOBJIEHUSI/AKTYATU3 AU

1. Pabouasi mporpamMma oOcCy:KIeHa U YTBep:KJAeHAa Ha 3acenaHud kadeapsl oOme u
Heopranndeckoi xumuu (mpotokon Ne 8/20-21 ot «18» mapra 2021 1.).
[Iporpamma oo0peHa Ha 3aceJaHMM COBETa MEAMLIMHCKOTO (akysbreTa (mpotokos ot 30

anpens 2021 r., Ne 9).

2. IIporpamMma 00HOBJIEHA (AKTYAJIU3HMPOBAHA) B COOTBETCTBHH C:

1) ITonoxenneM o OaTBHO-PEUTUHTOBOM CUCTEME OLIEHKU YCIIEBAEMOCTH CTYJIEHTOB JJIS
HanpaBiIeHUH OakajlaBpuaTta M ClequaluTeTa (heAepantbHOr0 roCyAApCTBEHHOIO OOJKETHOTO
00pa30BaTeIbHOIO YUPEXKICHHUS BBICILIETO o0Opa3oBaHus «CeBepo-OceTuHcKkui
rOCyIapCTBEHHBbI YHHBepcuTeT uMeHH Kocrta JleBaHoBH4a XerarypoBa», IPUHATHIM Y YEHBIM
cosetoM COI'Y 30.09.2021 r. (BHeceHbl U3MEHEHHUS B LKAy OLIEHOYHBIX CPEJICTB);

2) OOHOBJIEHHBIM MIEPEYHEM MaTEPUATbHO-TEXHUUECKOr0 OCHAILIeHUs (aKyJbTeTa XUMHUH,
Onosioruu 1 OMOTEXHOJIOTHH.

BHecenHble M3MEHEHUs! pacCMOTPEHBI M YTBEPKIAEHBI Ha 3aceaHMM Kadeapbl oOmend u
HEOpraHu4ecKou XuMuM oT «15» okTsa0pst 2021 r., mpoTokoa Ne 2/21-22.

3. PaGouyas nmporpaMma akTyaJM3HPOBAHA B CBSI3M M3MEHEHUsIMH, BHocuMbIMH B OIIOII
crienpanbHocTy 33.05.01 @apmarius, BEI3BaHHBIMU JTUHAMUKONW U3MEHEHUS (hapMaleBTHUYECKOTO
pBIHKA M KaJIpOBOTO 3ampoca padoToaTeNen.

Pemenne 00 yTBepkAeHHMM y4eOHOro IIaHa MOATOTOBKM Mo crenuanbHocTH 33.05.01
@dapmanuss npuHATO Ha 3acenanun YueHoro copeta GI'BOY BO «COI'Y» ot 31.05.2022,
npoTokoia Ne 13.

OO6HoBeHns1 paboueil mporpaMmbl OOCYKIACHBI M YTBEP)KACHBI Ha 3aceJaHuH Kadeapsl
00111ei 1 HeopraHudeckoil Xxumuu (mpoTokosn Ne9/21-22 ot «08» anpens 2022 1.).

OOHoOBIICHUS pa60qel71 IIporpaMMabl O,Z[O6peHI:-I Ha 3acCaaHuN COBC€Ta MCIHUIHMHCKOI'O

dakynbreTa (mpoTokoa Ne 9 ot «23» mast 2022 r.).
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