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[lporpaMma cocTaBlieHa B COOTBETCTBHM ¢ DenepanbHbIM  rOCYJapCTBEHHBIM
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1. Crpykrypa H 0o61masi TPyA0€MKOCTb M CIHHIIIHHbI

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

Ounas dhopMma o0yueHwHsI 3aounas hopMa 00yUeHHsI
Kype 1 ;
Cemectp 1,2 -
Jlexuuu 18+18=36 u. -
[IpakTHueckue (ceMUHApCKUE) 3aHATHA | - -
JlaGopaTopHbIe 3aHATHS 54+56=110 4. -
Koncynpraruu - -
WToro aytMTOpHBIX 3aHITHI 72 +74 =146 u. -
CamocTosiTenpHas padoTa 18 +25=43 1y, -
Kypcosas pabora - -
dopma KOHTPOJIS DOK3aMeH -
Ok3ameH 27 4. (2 cemectp) -
3auer - -
Ob1iee KOIMYECTBO YACOB 216 -

Ounas gopma oOyueHus 3aounas popma obyueHHs
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 1AM HampaBieHbl Ha (OPMUPOBAHME CHUCTEMbl KOMIETEHUUH [UIs 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 b1.0.09.

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):

Kom n O06001eHHbIe TPYAOBBIC (HYHKITHH TpynoBsie QyHKIHH
HalMEHOBaHHE
npogeccuonanbroro | Kog HaumenoBanue HaumenoBanue Kon
CTaHAapTa

02.006 ITpoBu3zop A KpamudummpoBanuas UsroroBnenne  mekapcTBeHHBIX | A/05.7
(apmaneBTHUECKas [IOMOIIb | NIPENapaToB B YCIIOBUSIX
HaCEeJIEHUIO, MaleHTaM | alTeyHbIX OpraHu3alui
MEINIITHCKUX opraHu3anui,
paloThl, YCIyIW IO JAOBEICHHIO




JIEKapCTBEHHBIX Mpenaparos,
MEIUIMHCKUX HU3ACIHUM, JpYyrux
TOBApPOB, Pa3pEUIEHHbIX K OTIIYCKY
B AaNTEYHBIX OpraHu3alusax, H0
KOHEYHOT'O MOTPEeOUTEIS.

02.010 Croeumamuct | A [IpoBencHme pabort o | [IpoBenenue pabort mo | A/01.6

10 IPOMBIIUICHHOR HCCIICIOBAaHUSIM  JICKapCTBEHHBIX | (hapMalleBTUUECKON pa3paboTke
(dapmaun B CpeAcTB

obacTu
HCCJICIOBAaHUMN
JIEKapCTBEHHBIX
CpEICTB

VYkazanHas 0000IIeHHast Tpy/JoBast (PyHKIMS MpPEeayCMaTPUBAET BBINOJIHEHHE CIEIYIOIUX TPYAOBBIX
neiicreuit (T/1), Hannyre HeoOXoUMBIX yMeHUH (V) 1 HEOOXOAUMBIX 3HaHUH (3H):

Tpynossie neiicrBus (T/1)

®opmyauposka T/

T1.3

H3zrorosnenue JICKAPCTBCHHLIX MPETIapaToOB B COOTBCTCTBHUU C IIPaBUIaMU
HU3TOTOBJICHUA U C YYETOM BCEX CTa,I[I/Iﬁ TEXHOJIOTHYECKOTI'O IIpo1ecca,
KOHTPOJIb Ka4€CTBA Ha CTaAWAX TCXHOJOTHYCCKOI'O IIpoIecca

TI.5

Cratuctrueckas 06paboTKa MOJyYeHHBIX PE3YJIbTATOB UCCIIEIOBAHUM,
WCIBITAHUHN ¥ KCTIEPUMEHTOB 10 (hapMalleBTUICCKOM pa3paboTke

Heo0xoqumbie ymenus (Y)

DopmyanpoBka (Y)

V.2 I'oTOBUTH BCE BUIBI JIEKAPCTBEHHBIX (POpPM

V.9 WHTepnpeTupoBaTh U OLEHUBATh PE3yJIbTaThl BHYTPUAIITEYHOTO KOHTPOJIS
KauecTBa JIEKAPCTBEHHBIX CPEJCTB

V.4 OmnpenensTs TpyA0EMKOCTb TEXHOJIOTHUECKOTO MpOIiecca, MaTEpUaIbHbIN

OaJlaHC U TeXHOJIOTHYECKYI0 Ce0ECTOMMOCTh TTPOU3BOJICTBA
JICKAPCTBEHHBIX CPEJICTB

Heo0xoaumblie 3HaHus (3H)

®opmyaupoBka (3H)

3u.2 MeTto/b1 aHaIM3a, UCIIOIb3yEeMbIE IIPU KOHTPOJIE KauecTBa JIEKapCTBEHHBIX
CpEeJCTB U onucaHHble B ['ocyapcTBeHHOH dhapmakoriee
3n.7 MeToapl  CTaTUCTUYECKOTO  YMpaBICHHS ~ KAauyeCTBOM,  METObI

MaTeMaTUYeCKOW CTATUCTUKHU, MPUMEHSEMbIE TPHU OICHKE IMOTYYEHHBIX
PE3YJIbTaTOB MCTIBITAHUM U DKCIIEPUMEHTAIbHOU paboThI




4. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS IMCHUIIMHBI (KOMIIETEHIIUN 00y4aonIerocs,

(opmupyembie B pe3yibTaTe 0CBOCHUS JUCHUNIMHBI (MOTYJIS)

B pesynbprare OCBOCHHMS NHUCHMILIMHBI Y CTYJCHTa JIOJDKHBI OBITH C(HOPMHUPOBAHBI CIEAYIOIINE
KOMIIETCHIIUU
OIIK-1. CnocobeH HCHONB30BaTh OCHOBHBIE OHMOJOTHYECKHE, (PU3UKO-XMMHYECKUE, XUMHUYCCKHE,
MaTeMaTUYeCKHEe METOABl I pPa3paboTKHW, WCCICAOBAHMA W JKCIEPTU3bl JIEKAPCTBEHHBIX CPECTB,
W3TOTOBJICHUS JIEKAPCTBEHHBIX TPENapaToB.
B pesynbpTaTe 0CBOCHUS AUCIUIUIMHBI 00YYAIONTUIACS JOJDKEH MTPOIEMOHCTPUPOBATD CIEAYIOIIHE
3HAHUS, YMEHHSI, HABBIKU:

HanmenoBanne
WHIUKATOpa JOCTHKEHUS

B pe3ynbraTe U3y4eHUs AUCIUILUIMHBI 00YYaOUIHeCs JOKHBI:

1/ .

No Kox | obmenpodeccrnonansHoON OleHOYHbIE

o KOMITETEHIIAH 3HaTh YMeTb Bnaners cpencTsa

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

-1.2 | pu3MKO-XUMHUYECKHE W | TEOPETHYECKHe [IpaKTUYECKUE METOAAMMU KOHTPOJIbHAs
XUMUYECKHE  METOMBI | MOJIOKCHUS 3alayd  XUMUU B | OIICHKHU pabora,
aHanm3a JUTSL | XUMHYECKOM chepe (hapmaneBTHUec | codbecemoBaHue
pa3paboTkw, HAyKH mpo(ecCHOHANBHON | KX o
HCCTIE0OBAHUM u JIeSTeTHLHOCTH; rokasartenen CUTYaIIMOHHBIM
SKCTIEPTU3HI - WCIIOJIb30BaTh | MPUMEHUTEIBH | 3aJa4aM u
JIEKapCTBEHHBIX OCHOBHBIE (PH3UKO- | 0 K 0O0BEKTaM | JJabOpaTOPHBIM
CPEICTB, XUMUICCKUE npodeccuonans | padoram,
JIEKapCTBEHHOTO TEPMUHBI U MOHSATHUS | HOM KOMITBIOTEPHOE
paCTUTENBHOTO  CBHIPbSA JUTSt peuieHus | AesITeNbHOCTH TECTUPOBAHUE
u OMOIOTHYECKUX crenupuIHbIX
00BEKTOB npodecCHOHATBLHBIX
3aj;ay.

2. | OIIK | IIpuMeHsieT OCHOBHBIE | ~-OCHOBHBIE - ONMUCHIBATH | - texHukol | ITuceMeHHas
-1.3 | meTomams ¢u3nKo- | Teopuu O | CTpOCHHE  aTOMOB | XUMHYECKHUX KOHTpPOJIbHAS
XUMUYECKOTO aHaliu3a | CTPOCHHHM aToMa, | JIEMEHTOB U | DKCIIEpUMEHTOB | paborTa,

B W3TOTOBJICHUHU | XUMUYECKOH OOBACHSTH , TIpoBeleHHUs | cobecenoBaHUe
JIEKapCTBEHHBIX CBSI3W, OCHOBHBIE | TIEPHOJUIHOCTD MPOOMPOYHBIX | IO
IpenaparoB 3aKOHBI U3MEHEHUS WX | peakiuii, CUTYaIIMOHHBIM

TEPMOJMHAMUKHU. | CBOHCTB Ha OCHOBE | HABBIKAMU 3a/1auam u

- OCHOBHBIE | CTPOCHUS uxX | paboTHI ¢ | mabopaTopHBIM

TTOJIOKEHUS aTOMOB; XUMHYECKOM pabotam,

TEOPUH CTPOCHUS | - OMpPENEsATh BHUIABI | MOCYIOM; KOMITBIOTEPHOE

aToma, CBsI3eH M OOBACHATH | - HaBBIKAMH | TECTUPOBAHUE

(hopMyITHPOBKY MIPOCTPAHCTBEHHOE | IPUMCHECHIUS

MIEPUOINIECKOTO | CTPOCHUE BEIMIECTB; | 0a30BBIX

3aKOHA; - BBIUMCISATH COCTAB | 3HaHUU npu

- MIOJIOKEHUS | U KOJIMYECTBA | pEIICHUU

TEOPHUH WHIUBUTY aTbHBIX XUMUYIECKUX

XUMHYECKOU BEIIECTB B | 3aga4

CBSI3M, BHIBl U | pacTBOpax;

MEXaHM3MBI  ee | - COCTaBIISITh

00pazoBaHus; MOJIEKYJISIPHO-

- CHocoObl | MOHHBIE YPaBHEHUS

BBIPKEHHS TUCCOIMAIIAN u

cocTaBa THUAPOITH3a u

pacTBOPOB; OTpeaeITh

- MOJIOKEHUS | PEAKIUIO CPEIIbI;

TCOPHH - COCTaBIISITh




SIEKTPOIUTUYECK | YPaBHEHUS
Ol JUCCOLMALMU | OKHCIUTEIBHO-
JNIEKTPOJIUTOB U | BOCCTAHOBHUTEIHHBIX
TUAPOIIN3A CONEH; | peakuuii,
- OCHOBHBIE | PacCTaBISTh
MIOJIOKEHUS K03 pUIHEHTHI,
TEOpUHU OTIpeNeATh
OKHUCJIHUTENBHO- OKHUCJIUTEIb u
BOCCTAHOBUTEJIBH | BOCCTAHOBHTEIIb;
BIX PEaKLUi; - COCTaBILITh
- XUMUYECKUE
KJIACCHU(UKAINIO | ypaBHEHWS,
u o0mmme | onuchIBaroIne
CBOICTBa CBOICTBa METAJLJIOB
OCHOBHBIX u HEMETAJIOB,
KJIaCCOB OKCHJIOB,  KHCJIOT,
HEOPraHWYEeCKUX | OCHOBAaHUM, COJIEH
COCTUHEHHI;
- DIEKTPOHHOE
CTpOEHHE,
¢dusnueckue u
XUMUYECKUE
CBOMCTBa
METaJUIOB u
HEMETaJIIOB.
OIIK | I[Ipumensier OCHOBHBIE HCIIOIB30BATh - HaBbikaMu | [IucbmMeHHas
-1.4 | maTemaTuueckue XUMUYECKUE OCHOBHBIE MPOBEACHUSA KOHTpPOJIbHAs
METO/bI U | TEpMUHBL, XUMUYECKUE XUMUYECKOTO pabora,
OCYIIECTBIISICT TTOHSITHS M | IOHATHS W TIOHATHS | OKCIIEpHMEHTa | cobecenoBaHue
MaTeMaTHYEeCKYIO METO/IbI PA0OTHI C | APYTUX u METOJaMH | TIO
00pabOTKy  JaHHBIX, | HEOPTAaHUYECKUM | €CTECTBEHHOHAYYHBI | 00pabOTKH €ro | CHUTyalrnOHHBIM
MOJY4YEHHBIX B XOJ€ | U  BEUIECTBAMH | X JUCHUIUIMH IIPU | pe3yJbTaTOB; 3aja4aM u
pa3paboTKH npu pEIICHUH | PEeUICHUU OCHOBHBIX | - HaBBIKaMH | J1JaAOOPAaTOPHBIM
JIEKapCTBEHHBIX npodeccHoHallbH | MPOQECCHOHANBHBIX | MHTEpIpeTanuu | paboram,
CpencTB, a  TaKXe | bIX 3aJay; 3a1a4 pacCUUTAHHBIX | KOMIIBIOTEPHOE
HCCIIeIOBAHUI u 3HAYEHUN TECTUPOBAHUE
SKCTIEPTU3BI TEPMOIUHAMUY
JICKapCTBEHHBIX eCKUX (hyHKITHIA
CPEICTB, c EJTBIO
JIEKapCTBEHHOTO MIPOTHO3UPOBAH
paCTUTENBHOIO  CHIPbA us
u OHMOJIOTHYECKUX BO3MO>KHOCTH
00BEKTOB OCYILIECTBICHUS
Y HallpaBlIeHUE
NPOTEKaHUs
XUMUYECKUX
MIPOLIECCOB.

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




S. Copaepxxanue u yueOHO-MeTOAMYECKA KAPTA JMCHUILIHHBI «O01as 1 HeOpraHu4veckasi XUMHUs»

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. 2 8 OCHOBHBIE 3aKOHBI, TTOJIOKCHHUS W TOHATHS | 2 [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.  Pacuersl  u3MeHeHus | 2 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 4 | OcHOBHBIE OTIpe/IeTICHNS: pacTBop, | 2 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  TEOpPUS  OKHUCIMUTENBHO- | 2 ITucemennas 0 [1-12]
3NEeKTPOHOB. OKHCIUTEIHHO- BOCCTaHOBUTEJIbHBIX (OB) peaKuui. KOHTpOJIBHAS pabora,
BOCCTaHOBHUTEIILHEIE OKHCITUTETHHO-BOCCTAHOBUTEIBHEIC cobecesioBane 1o
pEaKIHu. CBOMCTBA DJICMECHTOB M HMX COCIMHCHHUI B CHTYallMOHHBIM 3a/1a4aM 1




3aBUCUMOCTHU OT IIOJIOXKCHHS DOJICMCHTA B

nabopatopHbiM  paboTam,

Ilepuonnueckoii cucteMe 3JIEMEHTOB U KOMITBIOTCPHOC
CTETICHH  OKHCJICHUS AJIEMEHTOB B TCCTUPOBAHNC, KOHCIICKT
COEJIMHEHHUSX.
9-10 CxopocThb XUMHYECKUX | 2 8 | 3akon  pgeifctByrommmx — Macc  (3AM). | 2 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
nmabopaTopHbIM paboTtam,
nporecca.  OmpeneneHue  HampaBICHUS
KOMIIBIOTEPHOC
OPOTEKaHUsI peakUuu B CHCTEME IpH
TECTUPOBAHUEC, KOHCIICKT 5
JTAHHBIX yCIIOBHSIX.
Xumudeckoe paBHoBecue. KadecTBeHHas
XapaKTEePUCTUKAa COCTOSHUSA XUMHYECKOTO
paBHoBecusa.  CmemieHHe  XHMHYECKOTO
paBHoBecus. Ilpunnun Jle Illarense -
Bbpayna.
. 25 [1-17]
INEPBASI PYBEXHASA ATTECTAIUSA (KOMIIBIOTEPHBIU TECT)
11-12 | XuMuyeckue peakuum U | 2 16 | Teopust PIEKTPOIUTUYECKONW AUCCOLMAIMM | 2 ITucemenHast [1-12]
paBHOBECHS B  pacTBOpax (Appennyc C., Kadbmykos 1.A.). KOHTpOJIbHAs pabora,
3JIEKTPOJIUTOB. T'unpoaus Teopust paCTBOPOB CHIIBHBIX 3JIEKTPOJIMTOB. cobecenopanme 1o
coseii. Bydepusie pacTBopbL. HouHas cuiia pacTBOPOB. CHTYallMOHHEIM 3a/1a9aM 1 6
nmabopaTopHEIM paboTawm,
I'ereporennsie paBHOBECHS.
KOMIIBIOTECPHOC
TECTUPOBAHUEC, KOHCIICKT
13-14 | CtpoeHue BelecTBa. 2 4 | KBaHTOBO-MEXaHUUECKass MOJENb CTPOECHHA | 2 [Tucemennas 6 [1-12]
Crpoenue SJICKTPOHHBIX aTOMOB. OnektpoHHble  GOPMYJIBI | KOHTPOJIbHAA patora,
00oJ10UeK aTOMOB. 3JIEKTPOHHO-CTPYKTYPHBIE CXEMBI aTOMOB. cobecezioBane 1o
[Mepuonnueckuii 3axon (I13) IMpasuno I'yana. Mpunuun [Mayy. CHTYallMOHHEIM  3a11a4aM,
KOMITBIOTEpPHOE

U Teproandeckas cHcTemMa
(ITIC) ameMeHTOB.

[lepuogmueckuit  3axonm  (I13) .M.
MenpgeneeBa M €ro TPAaKTOBKAa HAa OCHOBE
KBaHTOBO-MEXaHUYECKON TEOPUU CTPOCHUS
aTOMOB. Crpyktypa ITepuonnueckoit
cuctembl anementoB (IICD): mepuonsl,
Tpymmel, cemeicrBa, s-, p-, d-, f-
KJIacCUpUKaLUI 3JIEMEHTOB (6moxwm).
[lepuoanuecknii  XapakTep  HW3MEHEHUS

TECTUPOBAHUEC, KOHCIICKT




CBOWMCTB MPOCTHIX BEIIECTB, OKCHUIOB U
BOJIOPOJIHBIX COCIMHEHHUH 3JIEMEHTOB.

15-16 | KBauToBO-MexXaHUUYECKUE l'ubpunuzanus aTOMHBIX opburanei. | 2 [MucbmenHas [1-12]
TEOPUH XUMUYECKOU CBSI3H. YCTOHUMBOCTS ~ THOPHUIHBIX  COCTOSTHHI KOHTpOJIbHAS pabora,
pas3nuYHBIX aToMOB. [IpocTpaHCTBEHHOE cobecenopanne 1o 6
pacrosioKeHHue aroMOB B MOJEKYJax. CUTYalHOHHBIM - 3a/1a4aM,
KOMITBIOTEPHOE
XapakTepHble CTPYKTYPBl TpEX-, YEThIPEX-
p p PYKTYPEL Tpex-, pex-, TECTUPOBAHHUE, KOHCIIEKT
ISITH- M IECTHATOMHBIX MOJIEKYJL
17-18 | KomriekcHble cOeMHEHHUS. CoBpemeHHOe coJiepKaHue MOHATHUA | 2 ITucemennast [1-12]
XuMus  KOOPAMHAITHOHHBIX «KOMIUIEKCHBIE COEINHEHUD) (KC). KOHTPOJIbHAA pabora,
COCIMHCHHH. Crpykrypa KC: meHTpaabHBIA  aTtom, cobecenopanme 1o
JIUTaHIbl, KOMILIEKCHBIM MOH, BHYTPEHHSSA U CHTYallMOHHEIM 3a/1a4aM 1
nmabopaTopHEIM paboTawm,
BHEIIHsISI cdepa, KOOPAMHALIMOHHOE YHCIIO
KOMIIBIOTECPHOC
HEHTPATBHOTO aToMma, JIEHTaTHOCTD 7
TECTUPOBAHUEC, KOHCIICKT
JIUTaHAOB.
IIpupona xumnueckoit ceszu B KC.
Knaccupukauns m nHomenknarypa KC.
KomruiekcHble KHCIOTBI, OCHOBaHMSA, COJIH.
buonorunueckas pons KC.
BTOPASA PYBEXKHAS ATTECTALIUAA (KOMHBIOTEPHBIﬁ TECT) 25 [1-17]
BTOPOU YYEEHBIA CEMECTP
1-2 Xumus 3JIEMEHTOB. s- S-3JIEMEHTHI — METAJUIBI. Ob6mmas | 2 IIucemennas 5 [1-12]
3JIEMEHTHl U UX COCAUHEHMUS. XapakTepucTuka.  M3MeHeHHe  CBOMICTB KOHTpOJIBHAS pabora,
cobecenoBaHue o

ITepokcun Bogopoaa.

aneMeHToB IIA moarpynmnsl B cpaBHEHHH C
[A. XapakTrepucTUKU KaTHOHOB.
B3aumoneiicTBHe METaIIOB ¢ KUCIOPOAOM,
oOpa3oBaHue OKCHJIOB, MIEPOKCHUJIOB,
THIIEPOKCHIOB (cymepokcuios,
HaATIEPOKCUIOB). B3anMoaeicTBie ¢ BOIOM
3TUX COEIMHEHMU. [ MAPOKCUABI IMIETOYHBIX
u IIEJI0YHO3EMEbHBIX METaJJIOB;
amM(pOTEPHOCTh TUAPOKCHU 1A OSPHUILIHSL.
B3aumoneiictue IIEJIOYHBIX "
IIeJIOYHO3EMENBHBIX METaJUIOB C BOAOH M
KHUCJIOTAMH. Comnu LIEJIOYHBIX u

CUTYAIlMOHHBIM 3aj]a4aM |
nabopatopHbiM  paboTam,
KOMIIBIOTEPHOE
TECTUPOBAHHUE, KOHCIIEKT




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)

25

[1-17]

11-12

Xumuss  coenuHEHUN p—| 2 | 4 |HOH$ITI/I€ 0 XUMHU3ME OaKTEPUIUIAHOTO | 3

| 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
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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

Xumust  coenuHeHu#d — d-
anemernroB I, Il rpymnn
MIEPUOUYCCKON CUCTEMEL.

d-Dnementsl | rpymmel. CoenmuHeHUsT MeIH
@ wmw wmemm II), mx KO u OB
XapaKTEePUCTHUKA, CIIOCOOHOCTH K
KOMILIEKCOOOpa30BaHUIO.

Coemunennst cepebpa, mx KO u OB
XapaKTePUCTUKU (OaKTEPUIUIHbBIC CBOWCTBA
MOHa cepedpa).

3omoTo. CoemuHeHus 3omorta(l) u
3onota(lll), ux KO u OB xapakrepucruka,
CHOCOOHOCTh K KOMILIEKCOOOpa30BaHUIO.
XuMHYECKHE OCHOBBI ~ NPUMCHEHHS B
MemuiHe W (apManym 30J0Ta M €ro
COEMHEHHUH.

IIucemenHas
KOHTpOJIbHAS pabora,
cobecenoBanmne 110

CUTYallUOHHBIM 3ajJiadaM U
na00opaTOpHBIM ~ paboTawm,
KOMIIBIOTEPHOE
TECTHPOBAHKE, KOHCIIEKT

[1-12]

17-18

Xumust  coeguHeHuit  d-
snemenTtoB  VIII  rpymnmsl
MEepUOINYECKON CHUCTEMBI.
DKOJIOTHYECKHE aCIIEKTHI
JIEUCTBUA  HEOPTaHUYECKUX
BEIIIECTB.

d-Onementer VIII rpynmel. [enenwne d-
anementoB VIII rpynmbel Ha 3I€MEHTHI
CceMeHCTBa jkene3a W TNIATHHOBBIC METaJLIbI.
Kenezo. XuMnueckas akTHBHOCTB IIPOCTOTO
BEILECTBA, CIIOCOOHOCTH K
KOMITJIEKCOOOpa30BaHUIO.

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

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

IIncemenHas
KOHTpOJIbHAS pabora,
cobecemoBaHue 1o

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

[1-12]




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

MNPUMCHCHUS

BTOPASA

PYBEKHASI ATTECTALIUAS (KOMIIBIOTEPHBIN

TECT)

25

[1-17]

UTOI'O

36

110

43

100




6. OOpa3oBaTejibHbIE TEXHOJIOTHHU

TpaguuuoHHbIe JeKUMM M NPaKTHYeCKHe (CeMHHAPCKHE) 3aHATHA  C HCIOJb30BaHHEM
COBPEMEHHBIX HMHTEPAKTHBHBIX TEXHOJOTMH. JIeKmMM ¢ UCHONb30BaHUEM  MYJbTUMEIUIHBIX
Npe3eHTalMl, JeKIUU-0ecepl, JEeKIHUU-AUATIOTH, 3BPUCTUYECKUE JIEKIUH, JIEKIUH-BU3YyaIn3alu,
NPaKTUYECKHUE 3aHATH, CAMOCTOSITeNIbHAs paboTa CTYJJCHTOB, KOMIIBIOTEPHOE TECTUPOBAHHE.

Jlekuus-quanor — cojepkaHue MoJaeTcs Yepe3 CEpHI0 BOIPOCOB, Ha KOTOPBIE CTYACHT JOJKEH
0TBEYATh HETMIOCPEACTBEHHO B XO/I€ JIEKIIHH.

JlaGopaTopHoe 3aHsAiTHE - pOopMa YyUeOHOTO 3aHATHA, IPU KOTOPOH CTYAEHT MO PyKOBOJCTBOM
npernojaBaTesi MPOBOJUT €CTECTBEHHBIC WM HMMUTAIIMOHHBIE SKCIIEPHUMEHTHl WM ONBITHl C IENBIO
MNOJATBEPKICHHUST OTIENbHBIX TEOPETHUECKUX IMOJIOKEHUN OIpenesieHHOW Yy4eOHOW JAMCIUIUIUHEI,
npuoOpeTaeT MPaKTHYECKHEe HABBIKK pabOThl ¢ J1abopaTOpHBIM 00OpYIOBAaHHEM, OOOpPYIOBAHHEM,
BBIYMCIIUTEIILHON  TEXHUKOW, W3MEPUTEIBHOM  anmaparypo, METOAMKOM  3KCIEPUMEHTAIbHBIX
uccnenoBanuid. JlabopatopHbIe 3aHATHS HE TOJIBKO 3aKPEIUISIFOT TEOPETHYECKIE 3HAHMUS, HO U TIO3BOJISIOT
CTYACHTY IIIyOOKO M3y4aTh MEXaHWU3M MPUMEHEHHS STHUX 3HAaHUH, OBJIAJIeBaTh BAKHBIM IS CIIEUAINCTA
YMEHHEM HHTEIICKTYAIBHOTO MPOHUKHOBEHUS B T€ €CTECTBEHHO-TEXHHYECKHIE WM MPOU3BOJICTBECHHBIC
MPOIECCHI, KOTOPBIE HCCICAYIOT Ha jaboparopHoM 3aHsATHHU. [lom BausHHEM 3TOH (HOPMBI 3aHATHI
CTYAECHTOB YacTO BO3HHMKAIOT HOBBIE MJIEM HAYYHOI'O U TEXHUYECKOTI'O XapaKTepa, KOTOPbIE UCIIOIb3YOTCS
B KypCOBBIX, KBAIM()UKAIMOHHBIX, IUITIOMHBIX paborax. JlabopaTtopHble 3aHATHSA B 3HAYNTEIHLHOU
CTENEeHU 00ecleunBalT OTPA0OTKY YMEHUN M HAaBBIKOB INPUHATHS MIPAKTUYECKUX PEIICHUH B peabHbIX
YCIIOBHSX TPOU3BOJICTBA.

JlaGopaTopHbIe 3aHATUS HE TOJIBKO 3aKPEIUISIIOT TEOPETUUECKHE 3HAHUS, HO U TMO3BOJIAIOT CTYACHTY
IIyOOKO M3y4aTh MEXaHU3M IIPUMEHEHMS 3TUX 3HAHUH, OBJIa/IeBaTh BaKHBIM Ul CHIEIMATINCTa YMEHUEM
MHTEJUIEKTYaJIbHOI0 IPOHUKHOBEHMSI B T€ €CTECTBEHHO-TEXHUYECKHE WM TPOU3BOICTBEHHBIE MPOLIECCHI,
KOTOpbIE HCCIEIYIOT Ha 1JaO0paTOpHOM 3aHATHH. [loa BiusHUEM 3TOH (OPMBI 3aHATUH CTYIEHTOB YacTo
BO3HHMKAIOT HOBBIE MJIEM HAYYHOTO U TEXHMUYECKOI'O XapakTepa, KOTOpbIE HCIOJIB3YIOTCS B KyPCOBBIX,
KBAJM(UKAIIMOHHBIX, JAUIUIOMHBIX paborax. JlabopaTopHble 3aHATHS B 3HAYUTEIBHOM CTENEHU
o0ecrneynBaroT OTpabOTKY YMEHHUI M HaBBIKOB MPUHATHS MPAKTUYECKUX PEIICHUN B pealIbHBIX YCIOBUAX
HPOMU3BOJICTBA.

[lepeuenr TeM J1a0OpaTOPHBIX 3aHATHH ompexensercs pabodell mporpammon ydeOHOU
JucuuIuIMHbL. KonndecTBO CTy/I€HTOB Ha TaKUX 3aHATUSAX HE IPEBBILACT MOJOBUHBI aKaJAeMUYECKOM
rpymmsl. [Ipuctymas x pabore B jabopaTopuu, CTYACHTY CIEAyeT 3HaTh, 4YTO JII000E HECOOIN0/ICHHE
pacrucaHus 3aHATUH M JUCHMIUIMHBI OYyJEeT CUMTAThCS HApYyIIEHHEM ero CIIy>KeOHbIX O0O0s3aHHOCTEH.
[IpenoaBaTenb, KOTOPBIA BIEpPBHIE BCTPEYAETCS CO CTYACHTAMH HA BBOJHOM 3aHSTHH, JIOJDKCH
O3HAKOMHUTH UX C OOIIMMH IpaBUIaMu paboThl B 1aOOpaTOPHH, KOTOPbIE OHU 00s3aHBI HEYKOCHUTEIHHO
BBITIOJTHSATb.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUHHBIX CPEICTB - CaMblii A(QPEKTHBHBIHI
crnocod JoHeceHHs] BaxxHOW HMHQoOpManuu npu MyOIMYHBIX BbICTyIIeHUsX. Clala-npe3eHTanuu ¢
UCTIOJIb30BaHUEM MYJIBTUMEINHHOTO 000pyNOBaHUS MO3BOJISIOT YPPEKTUBHO M HATJISIIHO MPEICTaBUThH
COJICpKAHNUE HM3y4yaeMOIo MaTepHana, BBIICINTh M MPOWIIOCTPUPOBATH COOOILIECHHE, KOTOPOE HECET
MOYYUTENbHYI0O WH()OPMAIMIO, TOKa3aTh €€ KIIOUEBhIE COJAep)KaTelbHbIe ITyHKTHI. lcmonb3oBaHue
MHTEPAKTUBHBIX 3JEMEHTOB IO3BOJISIET YCWINTh A(QQGEKTUBHOCTb MNYOIMYHBIX  BBICTYIUICHUI,
SBJISIOIIUXCS YACThIO PO(ECCUOHATILHON JESITEIbHOCTH MIpenogaBaTes.



OnnaiiH-3aHsiITHe — PA3HOBHIHOCTh BeO-KOH(EpEHIMH, TMPOBEJACHUE OHJIAWH-BCTPEY WIIH
npe3eHTannii yepe3 MHTEpHET B peXuMe peanbHOro BpeMeHU. Kakaplii M3 y4aCTHHKOB HAxXOJIWUTCA Y
CBOETr0 KOMIIbIOTEpa (CpEICTBA CBSI3M), @ CBSI3b MEXIY HHUMH mojnepxkuBaercss uepe3 HWHrepHer
IIOCPEACTBOM 3arpy’KacMoro IpPWJIOKEHUs, YCTAaHOBJICHHOTO Ha KOMIIBIOTEpE KaXXIOr0 Yy4YaCTHUKA
(Zoom, Meet, Skype u ap.).

Buneoxondepenuusi — ceanc BuneokoHpepeniicsasu (BKC) — 3To TeXHOI0THS MHTEPAKTUBHOTO
B3aMMOJICHCTBHS IBYX M O0Jiee Y4aCTHHKOB OOpa30BaTeIbHOIO Ipoliecca uis oOMeHa HH(opMaluei B
pEAIBHOM PEXHME BPEMEHHU.

Hcnonb3yloTcss MHTEpaKTUBHbBIE METOJIbl OOYyYEHUs: CUTYallMOHHBIE 3a/laud, UCCIIe10BaTEIbCKUM
MeTon OOydyeHMs, JeJOBble WIpbl, MOArOTOBKa M IyOnuyHas 3ammra pedepaToB. Mcmonb3yroTcs
PEUTHHIOBast TEXHOJIOTUS, TEXHOJIOTUHU TUCTAHIMOHHOTO O0yUYeHHMS.
Mcnonb3yroTcsi MHTEPaKTUBHbBIE METOJIbI OOYUEHUS: CUTyallMOHHbIE 33/1a4M, UCCIIEIOBATEILCKUN METOA
00yueHHs, AEJOBbIE UTPBI, TOATOTOBKA U IMyOIMYHas 3alUTa pedeparos.

TexHonoruss  3J1eKTPOHHOrO0  o0y4YeHMss  (peanusyercs IpU  [OMOIIM  DIIEKTPOHHOMN
uHpopManoHHo-o0pa3oBarenbHoi cpeasl (DMOC) COI'Y mpu ucnosnb3oBanuu pecypcoB ObC, mpu
IIPOBEJEHUH aBTOMATU3UPOBAHHOTO KOMIIBIOTEPHOT'O TECTUPOBAHHUSA U T. [I.).

Hcnonb3yrorcss OamibHO-PEUTHHIOBAas CHUCTEMa OLIGHKM 3HAaHUM, TEXHOJOTMH C IPUMEHEHHEM
JTUCTAaHIIMOHHOTO 00y4eHus Ha tuiardopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buapl yueOHON pabOTBI MOTYT MPOBOIMTHCS JUCTAHIIMOHHO HAa OCHOBE JIOKAJIBHBIX
HOPMAaTUBHBIX aKTOB.

-B oex peam3alvi MHAWBHUAYAJIBHOI'O0 IOAXO0Ja K O6y‘IeHI/IIO CTYACHTOB, OCYHICCTBJIAIOIINX
y4eOHBI MpOLEecC MO WHAWBUAYAIBHOW TPACKTOPUHM B paMKaX WHAMBHIYAIBHOTO pabodvero IUIaHa,
HN3YyUCHUC ﬂaHHOﬁ AUCHUIUIMHBI MOXCET OCYHWCCTBIATHECA UYCPC3 HHIAWBUAYAJIbHBIC KOHCYJIbTallUH
npemnoaaBareyidc O4YHO, B YacChbl KOHCYJH)TaL[I/If/'I, 1o BHGKTpOHHOﬁ IIO4YTC, a TaK¥XKE€ C HCIIOJIB30BaHHUEM
Cisco Webex Meetings, muiatropmbl 1ucTaHIIMOHHOTO 00y4ueHus: Moodle, TnaHbIif KaOMHET CTy/IeHTa Ha
noptaiie COI'Y, npyrux anementos D11OC COI'Y.

Ne/m. Tema Bun Koimyectso | AKTHBHBIE (POPMBI HNHTEepaKTHBHBIE
3aHATHA 1acoB popmbl
Jlek JIab

1 Benenue. Jlexuwst; 2 8 Jlexums-Oecena, CaliT  TMCTaHIIMOHHOTO
OCHOBHbIE 3aKOHBI 0bmIeii | J1a0oparoproe Jlek1usi- muaor obyuernus (J10O) COI'Y
Y HEOPraHUYECKON XUMUHU. Ha IUIOHIaZIKE CHCTEMBI
Baxkueiimme KIIACCBI «MOODLE» 1o

CCBLIIKE:
HEOPraHUYECKUX
CerHHeHHﬁ http://lms.nosu.ru/

2 OcHOBHEIE Jlexups; 2 4 Jlexmus-Oecena, CallT IMCTaHIHOHHOTO
3aKOHOMEPHOCTH Jabopatoproe Jlexuus-auanor obyuenus (J10) COI'Y
MPOTEKAHUA XUMHYECKUX Ha IIOHIANIKE CHCTEMBI
MPOIECCOB. DHEPreTHKA U «MOODLE» 1o

CCBIIKE:
HalpaBlcHHE XUMHYECKHX
. http://lms.nosu.ru/
peakiui http://Ims.nosu.ru/

3 VYuenue o0  pactBopax. | Jexuus; 2 4 Jlekmus-6ecena, Hccnenoparenbckuit
PaBHOBECHBIE TIPOIECCHI B Jlaboparoproe Jlexuus-quanor MeTox o0yueHus
paCTBOan. (BLIHOHHeHI/Ie
OCMOTHYECKHE  CBOMCTBA MHANBUAyalBHBIX
PACTBOPOB MMUCHMEHHBIX 3alaHHH);
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CaliT AUCTAaHLIMOHHOI'O
obyuenns (JJO) COI'Y
Ha IUIOMIAJKE CHCTEMBI

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

4 Peakmum ¢ mepeHocom | Jlexuus; 2 Jlexums-6ecena, CaliT MCTaHIMOHHOTO
3JIEKTPOHOB. Tlaboparoproe JleKuusi-auanor obyuenunst (10) COI'Y
OKUCTUTETBHO- Ha IUIOMIAJKE CUCTEMBI
BOCCTaHOBHUTEILHEIE «MOODLE» 1o

CCBLIKE:
peaKIuu.
http://Ims.nosu.ru/

5 CKopocTh XUMUYECKUX | Jlexuus; 8 Jlexums-Oecena, Hccnenosarenbekuii
pEeaxIIuii. Xumuueckoe | J1adoparoproe Jlexumsi-nuanor METOA 00yuenus
paBHOBecCHE. (Bermonnenne

WHANBUAYAJIbHBIX
MMUCHMEHHBIX 3aJIaHHH);
CaliT JUCTAaHLIMOHHOI'O
ooyuenust (JJO) COT'Y
Ha I1ioHiaake CHUCTEMBbI
«MOODLE» o
CCBLIKE:
http://Ims.nosu.ru/

6 Xumuueckne peaknuu W | Jexuus; 16 Jlexmus-Oecena, CaiiT  IMCTaHLMOHHOTO
paBHOBecHs B pacTBOpax | J1200parophoe JleKuusi-uanor obyuenns (J10) COI'Y
JIEKTPOIUTOB. ['maponus Ha TITOMAZIKE  CHCTCMBI
COIei. BybepHbie zi\ggl(cjel_)LE» 1o
pactBopbl. ['ereporeHHsbie htto://lms fosu.1u/
paBHOBECHSL. Attp://imS.Nosu.ru/

7 CrpoeHue BelecTBa. Jlexumst; 4 Jlexuusa-6ecena, HccnenoBarenbckuii
CTpoeHre  3JIEKTPOHHBIX Jlaboparopto- Jlexus-auanor METOJ 00y4eHus
0bonoueK aToMop. | | PARTIHCCKOS (Bomonuenne
IMepuoauueckuii 3aKOH VHANBUAYalbHBIX
(H3) u HepI/IO,I[I/I‘IeCKaﬂ ITMCBMECHHBIX 3aﬂaHI/II/I)
cucrema (I1C) ameMeHTOB.

8 KBanToBo-MexaHuueckue | JIexums; 4 Jlexums-Oecena, Hccnenoparenbekuii
TEOPUH Xummyeckoii | J1adoparopro- Jlekuus-nuanor METOA o0yueHus
CRSI3IL IPaKTHYECKOe (BbInosHeHue

WHAWBUAYAJIBbHBIX
MMMCbMEHHBIX 3a7aHWiH );
Caiit JUCTAHIIUOHHOI'O
ooyuenust (J10) COI'Y
Ha TIUJIOHIAAKE CHUCTECMBI
«MOODLE» o
CCBIIIKE:
http:/Ims.nosu.ru/

9 KomIiuiekcHbie Jexups; 4 Jlekus-6ecena, CaliT QMCTaHIMOHHOIO
COCMHEHHS. Xumus | Jlaboparoproe Jlexums-auanor obyuenust (JO) COI'Y
KOOP/IMHAITMOHHBIX Ha IUIOMIAJIKE CHUCTEMBI
COeIMHEHHIA. «MOODLE» o

CCBLIKE:
http://Ims.nosu.ru/

10 Xumusi  JJIEMEHTOB.  s- | Jekuus; 8 Jlekums-6ecena, Hccnenosaresnbekuit
JIIEMEHTHI u ux | Jlaboparoproe Jlexums-nuanor METOJ 00yueHus
coenuuenus.  Ilepokcua (Beimonsenue
BOI[OpOI[a WHAWBUAYAJIBbHBIX

MMChMEHHBIX 3aJ[aHHi)

11 Xumust coemMHEHW p- | Jexums; 4 Jlexumsi-6ecena, Hccnenoparenbekuii

snementoB I rpymmsl JlaGopatoproe Jlekuus-nuanor METOA o0yueHus
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MEePUONIECKON CHUCTEMBI. (BeimonHenue
WHIANBUIAYAJIIbHBIX
MMUCHMEHHBIX 3aJIaHHIA)

12 Xumust  coemuHEeHWi  p- | Jexums; Jlexuusa-6ecena, HccnenoBarenbckuii
anemenToB IV rpynms Jlaboparoproe Jlexus-nuanor METOJ 00y4eHus
IEPHOANYECKON CHCTEMBI (Beimonnenue

WHANBUAYAJIbHBIX
MMMCbMEHHBIX 3a[aHWH );
CaliT JUCTAaHLIMOHHOI'O
obyuenuns (JJO) COI'Y
Ha I1iomaake CUCTEMBbI
«MOODLE» o
CCBIJIKE:
http://Ims.nosu.ru/

13 XuMusi  coenMHeHHE  p- | Jlexuus; Jlexuus-6ecena, HUccnenoBarenbcKuii
oneMeHToB V. rpymmsr | J1a0oparopoe Jlexuusi-auanor MeTO] 00y4eHust
MEPUOIUIECKON CUCTEMBI (Bomonnenne

WHAWBUIYaJIbHBIX
MMChMEHHBIX 3aJ[aHHi)

14 XuMuss  coeaMHeHH#  p- | Jlexuus Jlexmmsi-Oecena, WuTepakTuBHAs JIEKIHA
omementoB VI rpymmsr | J1a0opatopoe Jlekuusi-auanor C TNPUMEHEHHEM BHUJIEO-
MEPUOINICCKON CHCTEMBL. 1 ayuoMaTepruaion

15 XuMmuss  coeaMHeHH#  p- | Jlexum Jlexuusa-6ecena, Mertoj paboThl B MaJIbIX
smementoB  VII  rpymmst Jlabopatoproe Jlexnus-nuanor rpynmnax,
MEPUOIUYECKON CUCTEMBI. PasHOYPOBHEBLIE

IIMCbMEHHBIC 3alaHus
Caitir IO COI'Y Ha
IJiomaake CUCTEMbI
«MOODLE» o
CCBLIIKE:
http://Ims.nosu.ru/

16 Xumus  coeauHenuit  d- | Jlexuus Jlexmsi-Oecena, Metoj paGoThl B MaJlbIX
snementos VI, VII rpymmn | J1a0opatoproe Jlekiusi-auanor rpymnmax;
MEPUOIUYECKON CUCTEMBI. CallT JMCTaHIMOHHOTO

obyuenus ([10) COI'Y
Ha ILIOLIAJKE CHCTEMBI
«MOODLE» o
CCBLIKE:
http://Ims.nosu.ru/

17 Xumus coenuneHuid  d- | Jlexuws; Jlexmusa-6ecena, CaliT UCTaHIIMOHHOTO
smementoB I, I rpymm | J1a0oparopoe JleKuysi-nuanor obyuenust (J10) COI'Y
MIEPUOIUYECKON CUCTEMBI. Ha IUIOMIAZIKE CHCTEMBI

«MOODLE» o
CCBIJIKE:
http://lms.nosu.ru/

18 Xumus coemuHenuit  d- | Jexuus; Jlexmus-Oecena, CailiT MCTaHIHOHHOTO
snemenToB  VIII  rpymmsl Jlaboparoproe Jlexmmsi-muanor obyuenns (J1O) COI'Y
MEPUOANYECKON CHCTEMBI. Ha IUIOMIAZIKE CHCTCMBI
DKOIOIHYECKHE  ACHEKTEHI «MOODLE» 1o
JIEHCTBUS HEOPTaHUICCKUX CCBLIKE:

http://lms.nosu.ru/
BEIIIECTB.

7. YueOHO-MeTOANYECKOE o0ecnieYeHrne CaMOCTOSATeIbHON padoThl
CamocrosiTensHast pabota OOy4aloUmIMXCS SBISETCS OJHMM M3 BHAOB YUYEOHBIX 3aHATHIL.

CamocrosTenpHas pa60Ta MMPOBOAUTCH C LECJIbIO:
— CUCTEMATHU3AlUU U 3aKPCIUICHUSA ITOJTYUYCHHBIX TCOPETUICCKUX 3HAHUM U IIPAKTUYCCKUX y'MeHI/Iﬁ
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00y4aroluxcst CTy/I€HTOB;

— yrayOJIeHHus U PacIIUPECHUS TEOPETUICSCKUX 3HAHUH;

— (opMHUpOBaHUS YMEHHI HUCIIOJIb30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO IOKYMEHTAITHIO
U CIIEIUaIbHYIO JTUTEPATYPY;

- (QopMupOBaHUS CaMOCTOSITEJIBHOCTH  MBIIIUICHHUS, CIIOCOOHOCTE K  CamMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO U CaMOpeaIU3alliu;

— pa3BUTHS UCCIICIOBATEILCKAX YMCHUH.

CamocrosiTenpbHass paboTa OOyYarOIIMXCS OCYIIECTBIACTCS Ha TPOTSHKCHHM HW3YUYEHHUs BCEH
JTUCITUTIIMNHBI B COOTBETCTBHH C YTBEPKJACHHOU B YYEOHOM IIJIaHE TPYJIOEMKOCTBIO U COCTOUT H3:

- paboThl CTYAEHTOB C JEKIMOHHBIMH MaTepuajamMH, T[IOMCKa M aHaiu3a JUTepaTypel U
AJIIEKTPOHHBIX HCTOYHUKOB MH(OPMAIIUHU T10 33JJaHHOH TeME;

- BBITIOJTHEHUS 33JaHUI U caMocTosTeNnbHON paboTel B OUOC COT'Y;

- W3YYCHHUS TEOPETUYECKOTO M CTATUCTUYECKOTO MaTepHasia JJig MOATOTOBKH K CEMHHAPCKUM
3aHSATHSIM;

- IOATOTOBKH K DK3aMEHY.

CaMocTosiTennbHass paboTa CTYJCHTOB MPOBOJUTCS B BUJC MHCHMEHHBIX JOMAIIHUX 3aJaHuid (B
TOM 4YHCIIe, Pa3HOYPOBHEBBIX 3aJaHUIi), MOATOTOBKH KOHCIEKTOB MO TeMaM MPAKTHUECKHUX 3aHSATHI.
CTyleHThl TMCHBMEHHO BBITIOIHSIOT 3aJaHUsI I CAMOCTOSITEIIbHON pa0OThI, MONTB3YSICh TEOPETUICCKUM
MaTepuanoM (JeKIuu, ydeOHas JuTeparypa ¥ HWHTEPHET-pecypchl MO [aHHOW TeMme), IMOCle 4Yero
MIPOBOAMTCS 00CYKIEHUE TAHHOUW TEMBI IO/ PYKOBOJCTBOM ITPETIOaBaTEIIs.

Bompockl, BBIHOCHMBIE Ha CaMOCTOSTENbHOE H3Y4YeHHME, a Takke ydyeOHas IuTeparypa Hu
METOJIMYECKHI MaTepuall 0 OpraHU3aI[ui CaMOCTOSTEIILHOW pa0OThI CTYJICHTOB OTPaXKEHBI B YUeOHO-
METOUYECKON KapTe AucUUIUMHbI «O0mmas u Heoprannyeckas xumus» (Tabma. 5.1.), a Takxke Ha caiite
nuctanmoHHoro o0ydenus COI'Y mnomanaka cucrembl « MOODLEY mo cebuike: http://Ims.nosu.ru/.

ITo kaxmoif U3 TeM sl CaMOCTOSITENILHOTO HM3y4YeHUs, MPUBEACHHBIX B paboueil mporpamme,
CTYJEHTaM CJIEAyeT CHadaJia TPOYNTATh PEKOMEHIOBAHHYIO JIUTEPATypy M MPU HEOOXOIUMOCTH
COCTaBUTh KPATKUH KOHCIIEKT OCHOBHBIX MOJIOKEHUH, TEPMUHOB, CBEJICHUH, TPEOYIOIUX 3alIOMUHAHUS U
SIBJISTFOIIIMXCSI OCHOBOIIOJIATalOIIMMH B 3TOM TEME.

I[Ipy moaroTroBke 3aJaHUil MO  CAMOCTOATENIBHOW paboTe  CTyIeHTaM  HEeoOXOAMMO
OPUEHTUPOBATHLCS HA KOHCIIEKTHI JISKIIUN, PEKOMEHIyEeMYIO JIUTepPaTypy.

Jlnst pacuimpenus 3HaHHIA 10 TUCHUIUIMHE PEKOMEHYeTCs UCIONIb30BaTh IHTepHET-pecypChl:

MPOBOAWTh TIOMCK B PA3IUYHBIX CHCTEMax, TaKWX KakK oOOIIMe TIOMCKOBBIE CHCTEMBI:
www.yandex.ru, www.google.ru, a TakKe CHeIUaIbHbIC ITOMCKOBBIE CHCTEMBI: WWWw.chem.msu.su,

www.chemnavigator.hotbox.ru.

3agaHus AJ18 CaMOCTOSITEIbHOI Pa0OThI CTY1€HTOB
no aucuunaude «Oouas U HeopraHudeckass XMMHD)

CamocrosrenbHass paboTa CTYyAEHTOB, NPEAyCMOTpEHHass Yy4eOHBIM IUIAaHOM, JIOJDKHA
COOTBETCTBOBAaTh Oosiee TIIyOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (OpMHUpOBaTh HaBBIKH
HCCJIEI0BATEIbCKON pabOThl U OPUEHTUPOBATH CTYACHTOB HA YMEHHME IPUMEHATh TEOPETUUECKUE 3HAHUS
Ha TPAKTUKE.

3amaHus IS CaMOCTOSATENBHOM PabOThI COCTABIISIOTCS IO pa3zielaM M TeMaM, 10 KOTOPBIM He
OPeIyCMOTPEHBl  ayIUTOpHbIE 3aHATHS, JHO0 TpeOyeTcss  JOMOJHUTENBHO NpopaboTath U
IIPOAHAIM3UPOBATh pacCMaTPUBAEMBI MpernoiaBaTeeM MaTepral B 00beMe 3arylaHuPOBAaHHBIX YacOB.

3agaHus 0 CaMOCTOSATENILHOW PaboTe MO AUCHUILIMHE MOTYT OBITh CIIEIYIONINX BUIOB!

® KOHCIEKTHPOBAaHHUE NIEPBOMCTOUYHUKOB U JPYroi yueOHOH IuTeparypsl;
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aTTeCTallid CTyJeHTa (9K3aMEH).

npopaboTka yuyeOHOro marepuana (1o KOHCHEKTaM JIeKUUH y4yeOHOW M HayyHOW JHUTeparype)

MMOoAroTOBKa AJOKJIAJO0B Ha CECMHUHApPAX W MNPAKTUUYCCKHUX 3aHATUAX, K YHACTUIO B TEMATHYCCKHUX

JAUCKYCCHX U JCJIIOBLIX UT'PaAX;

BBITIOJTHEHHE KOHTPOJIBHBIX PaOOT, TBOPUECKUX (MPOCKTHBIX) 3a/IaHUM;

pEemICHUC 3aia4, BBIITOJIHCHUEC XUMHUYCCKUX ynpa)KHeHI/II‘/JI;

paboTa ¢ TeCTaMU U BOIIPOCAMH JJIsi CAMOIIPOBEPKHU;

MOICIINPOBAHUC Y/WIIA aHAIIN3 KOHKPCTHBIX HpO6HeMHBIX CPITy@.I.IPII’I;

aHalIu3 CTAaTHCTHUYCCKUX H (paKTI/I‘IeCKI/IX MareprajioB, COCTAaBJICHHMC BbLIBOJAOB Ha OCHOBC

MIPOBEJICHHOTO aHAIN3a | T.]I.

P C3YyJIbTAThI CaMOCTOSITEIbHOM pa6OTBI KOHTPOJUPYIOTCS MNPCIOAABATCIIEM U YUUTBIBAIOTCA IIPpU

[Ipu »TOM mnpoBOASTCS:

TECTUPOBAHUC,

OKCIIPECC-OIMIpOC Ha

CCMUHAPCKUX U NPAKTUYCCKUX 3aHATUAX, 3aCIIYIIMBAHNUC NJOKIIAA0B, IIPOBCPKaA MMCbMCHHBIX pa60T nT.O.

CamocrosTenpHas pa60Ta CTYACHTOB BKJIIOYACT BBIIIOJIHCHUC JOMAIIHUX Sa,I[aHI/Iﬁ K KaXJI0OMYy

J'Ia60paT0pHOMy " MMPAKTUYICCKOMY 3aHATHIO. 3a,E[aHI/I}I COACPIKAT YCTHYIO IOATOTOBKY IO TCOPECTUICCKUM
BOIIpOCaM, BBIIIOJIHCHUEC XHWMUUYCCKHUX ynpa)KHeHHfI, peuieHue 3aaad 110 06IJ_ICI7I u HeOpFaHquCKOﬁ

XHUMHHU.

YKa3aHHbBIMM B CIIMCKE PEKOMEHIOBAaHHOW JIMTEPATYPBI,

I[J'IH IOATOTOBKH K 3aHATHUAM CTYACHTBI IOJIB3YHOTCA y‘le6HI/IKaMI/I n y‘le6HBIMI/I HOCO6I/ISIMI/I,

a TaxKKC HHTCPHCT-UCTOYHHUKAMMU. Bce

METOJMYCCKHE MaTephallbl MPEJICTAaBICHBI B CHCTeME aucTaHIoHHOro oOyuenus COI'Y (Caiit JIO
COTI'Y na mwiomaske cuctembl «MOODLE» mo cepiike:  http://lms.nosu.ru/).

Pacnipenenenune camocrostensHoi padoThl ctyaeHTa (CPC)mo BuaM u ceMectpam:

/Ne | HaumenoBanue Buga CPC* Oobem | Cemectp | Cnoco6 opranmsanmu /
B AU JOCTyIl K METOIUYECKUM
MaTepuraiaM

1 OCHOBHBIE 3aKOHBI, IIOJIOKEHHS U IIOHATHSA OOIeHd u | 2 1 PaGora ¢ xoHCHEKTOM
HeopraHudeckod xumuud. HomeHkaTypa OCHOBHBIX nekuuit.  Yrenne  u
KJIACCOB HEOPTAaHUYECKUX BEIIECTB. H3y4CHHUE yuebHoM

JUTEPaTypPHI -
y4eOHHKOB,
crpaBoYHHKOB. Pabora ¢
HHTEPHET PECYPCaMHu.

2 3akoH [T'ecca. Pacuersl W3MEHEHUS — DHTAILOUHR | 2 1 IJIOLIa KA CHUCTEMBI
XUMUYECKUX peakumi u (U3NKO-XUMHUECKUX «MOODLE» o
npeBpalieHuil  (pacTBOPEHHE BEIUIECTB, JUCCOIUAIIMS CCBIJIKE:

KHCJIOT U OCHOBaHMIi) Ha OCHOBE 3aKkoHa I'ecca. http:/Ims.nosu.ru/.

3 OCHOBHBIE  ONpENENICHUS:  pacTBOpP, PacTBOPHUTENS, | 2 1 W3yunts TeopeTHueCKuii
PacTBOPEHHOE BELIESCTBO. PacTBopumocTs. PacTBOpHI MatcpHall 1o TeME
ra3000pa3HbIX, XHJIKUX W TBEPIbIX BemlecTB. Boma kak SAHATHL
OJMH M3 HaMOoJee PacHpPOCTPAHEHHBIX PACTBOPUTENEH. OTseTHT> Ha BOMPOCH!
Ponp BOXHBIX pacTBOPOB B  JKH3HEIESATEIHHOCTH JULT - CAMOKOHTPOIA B

METOANYCCKUX
opraHu3MoB. HeBoiHbIC paCTBOPUTENIH U PACTBOPHI. PEKOMCHATIHAX.
[Ipomecc pacTBOpeHHS KakK (PU3UKO-XUMHUECKOES CT——— paGouyio
siBiicHHe. TepMoIMHaAMKKa MPoliecca PaCTBOPEHUS. TeTpah Mo TeMe 3aHATHS
OcHOBHBIE ~ CTOCOOBI  BHIPOKEHHS  KOHICHTpPAIUA
pacTBOPOB.

4 DNEeKTPOHHAS TEOPHsI OKUCIUTEbHO-BOCCTAHOBUTEIbHBIX | 2 1 IUIONIaIKa  CHCTEMBI
(OB) peaknmif.  OKHCIUTEIHFHO-BOCCTAHOBUTEIILHEBIC «MOODLE» o
CBOMCTBA 3JIEMEHTOB U UX COEIMHEHUI B 3aBUCUMOCTHU OT CCBUJIKE:
noJiokeHust 3nmeMeHTa B Ilepmommdeckodl  cucteme http://lms.nosu.ru/
DIIEMEHTOB WM CTENCHHW OKHCICHHUS  DIIEMEHTOB B
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COCOMHCHUAX.

3akon  geiictByromux Macc  (3M). Koncranta
XUMHUYECKOTO PABHOBECUS M €€ CBSI3b CO CTaHIApPTHBIM
n3MeHeHneM SHeprum [m60ca u »’Heprum I eapMrombia
nporiecca.  OnpejelieHHe  HANpaBJICHUS  NPOTEKAHHS
peaKIuy B CUCTEME ITPH JJAHHBIX YCIOBHSX.

Xumudeckoe paBHOBecue. KauecTBeHHas: XapaKTepUCTHKA
COCTOSIHMSI ~ XMMHYECKOro  paBHOBecus.  CMelieHue
xumuueckoro pasHoBecus. [lpunuun Jle Ilatense —
Bbpayna.

N3yuuth TEOpETHUECKUI
MaTepuan o TeMe
3aHATHUSL.

OTBeTUT, Ha BOMNPOCHI
JUIl  CaMOKOHTpOIs B
METOJUECKUX
PEKOMEHAALUAX.
3arnoaHUTh pabouyro
TeTpajb MO TEME 3aHATHS

Teopust anexTponuTHIeckoit mucconuanuu (Appernyc C.,
Kab6mykos 1.A.).

Teopust pacTBOPOB CUIIBHBIX 3JIEKTPOJIUTOB. VloHHas cuna
pacTBOpPOB.

IUIOLIAIKA CHCTEMBI
«MOODLE» mno ccruike:
http://Ims.nosu.ru/

KBaHTOBO-MEXaHWYECKass MOJENb CTPOCHHS aTOMOB.
OnekTpoHHBlE (HOPMYIBI M DJIEKTPOHHO-CTPYKTYPHEIC
cxembl aToMoB. IIpaBuno I'ynna. IIpuanun [Hayin.
Ilepnomnuecknii 3akon (I13) JI.M. MennemeeBa u ero
TPAKTOBKA HAa OCHOBE KBAHTOBO-MEXaHWYECKON TEOpPUH
cTpoeHus atoMoB. Ctpyktypa Ilepnoanueckoil cucteMsl
anementoB (I1CJ): mepuonkl, rpymnmsl, cemeicTsa, s-, p-,
d-, f-xkmaccuduranys 3JIEMEHTOB (6moxm).
Ilepuonnuecknii xapakrep U3MEHEHHUsI CBOMCTB IPOCTBIX
BEIIECTB, OKCHUAOB M  BOJOPOJHBIX  COEIAUHEHH
JIEMEHTOB.

PaGora ¢ KOHCIEKTOM

JIEKLIUH. Yrenue u
H3y4eHHe yueOHOM
JUTEpaTyphl -
y4eOHHKOB,

crnpaBouHHKOB. Pabora ¢
HHTEPHET PEeCypCcaMu.

ILTOIIAAKA CHCTEMBI
«MOODLE» mo ccrplike:

http://Ims.nosu.ru/

I'mbpunuzanus aTOMHBIX opOuTtaneil. YcToHdmBOCTH
THOPHUIHBIX COCTOSTHUH Pa3TUIHBIX aTOMOB.
IIpocTpaHCTBEHHOE PACIONOKEHHE ATOMOB B MOJIEKYJIax.
XapakTepHble CTPYKTYpPBI TpeX-, YeTbIpex-, MATH- |
MIECTHATOMHBIX MOJICKYJI.

PaGota ¢ KOHCIIEKTOM

JIEKITUH. Yrenne Hu
H3yYCHHE y4eOHOI
JTUTEpaTyphl —
yueOHHKOB,

crpaBo4HUKOB. Paborta c
HHTEPHET PECYPCaAMH.

CoBpeMEeHHOE COnAEp)KaHWE IOHATHS «KOMIUIEKCHBIE
coequnenns»» (KC). Crpykrypa KC: nentpanbHeiii aTom,
JUTaHABI, KOMIUIEKCHBIM HOH, BHYTPEHHSAS W BHELIHSIA
cdepa, KOOPAMHAIMOHHOE YHWCIO IEHTPAIBHOTO aTroma,
JEHTaTHOCTD JINTaHJIOB.
IIpupona xumunueckoit ceszu B KC.

Knaccudukanms u Homenkmatypa KC. KommnekcHbie
KHCJIOTHI, OCHOBaHUs, cosn. buonormueckas posb KC.

PaGora ¢ KOHCIEKTOM

JIEKIIUH. Yrenue "
H3y4eHHe yueOHOM
JUTEpaTyphl -
yueOHHKOB,

crnipaBouHHKOB. Pabora c
HHTEPHET PEeCypCcaMHu.

10

s-oJeMeHThl — Mertauibl. OOImas  XapaKTepHCTHKA.
M3menenne cBoicTtB snemeHToB I[A moarpymmel B
cpaBHeHUH C [A. XapakTepUCTUKU KATUOHOB.
B3anMmoeiicTBruEe METANIIOB ¢ KHCIOPOAOM, 0Opa3oBaHKe
OKCHJIOB, MEPOKCUIOB, THUIEPOKCUAOB (CYIEpPOKCH]IOB,
HAJTICPOKCUIOB). B3amMoneiicTBHE ¢ BOIOW  ITHUX
COCIUHECHHI. I'mopoxkcnast HIETOYHBIX u
IIEJI0YHO3EMETTbHBIX METAJJIOB; amM(oTepHOCTD
THIIPOKCHIA OCPHILIHSL.

B3ammogeiicTBue IIETOYHBIX W [IETOYHO3EMEITBHBIX
METAJUIOB C BOAON u Kucioramu. CONM MIETOYHBIX U
IEJI0YHO3EMETBHBIX.

KecTkocTh BOABI, €OUHHUIBI €€ H3MEPEHHMS, HpEeAebl,
BJIMSTHME Ha KUBBIE OPTaHU3MBI U MPOTEKAHUE PEaKIUil B
BOJIHBIX PacTBOpaxX, METOAbI YCTPaHEHHs JKECTKOCTH.

PaGota ¢ KOHCIIEKTOM

JIEKLUH. Urenue 51
H3y4YeHNE yueOHOH
JIUTEpPaTyphl -
y4eOHHKOB,

CrIpaBOYHHKOB. Pabora ¢
MHTEPHET pecypcamu.
paboTra ¢ 3NEeKTPOHHBIMH
00pa3oBaTeIbHBIMHU
pecypcamu,
Ppa3MeIeHHBIMHI Ha
00pa3oBaTeTFHOM
moprajie  YHHBEPCHTETA
cuctemsl «MOODLE» no
CCBUIKE:

http://Ims.nosu.ru/
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p-aneMentsl III rpymmer. OOmas xapakrtepuctuka 111

PaGora ¢ KOHCIEKTOM
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TPYIIBL. DJNEKTPOHHBIM AePUIUT W ero BIUSHUE Ha
CBOMCTBA DJIEMEHTOB M HX coeduHeHuu. M3MeHeHue
YCTOMYUBOCTH COCTUHEHUHN CO CTEMEHSIMU OKUCICHUS +3
u +1 B rpynne p—aaemenTos Il rpynmnsl.

JIEKLIUH. Yrenue u
H3yYeHHE yaeOHOI
JUTEpaTyphl -
y4eOHHKOB,

crnipaBouHHKOB. Pabora ¢
HWHTEPHET PECYPCAMH.

12

OO0mrasi xXapakTepHCTHKa yIiIepoaa. AJUIOTPONMUYICCKUE
MomuduKauu yriepoaa. Turbel THOpHIU3AIUM aToOMa
yriepoja U CTPOCHHUE YIVIEPOAOCOAEPHKAIUX MOJEKYIL.
Yriepon Kak OCHOBa BCEX OPraHUYECKUX MOJICKYIL.
DuU3NYeCKUe U XUMUYECKUE CBOMCTBA MPOCTHIX BEMIECTB.
AKTHBHPOBaHHBINA yTOJb KaK aCOPOEHT.

Vraepoi B OTpPULATEIbHBIX CTENEHAX OKHUCIICHHS.
KapOumbl aKTUBHBIX METAJUIOB U COOTBETCTBYIOIIUE WM
YIJIEBOJOPOIBI.

PaGota ¢ KOHCIIEKTOM

JICKITAH. Yrenne u
H3yYCHHE y4e0HOI
JTUTEPATyPHI -
yueOHHKOB,

crnpaBouHHKOB. Pabora c
UHTEPHET pPecypcamu;
paboTa C 3MEKTPOHHBIMHU
00pa3oBaTeTbHBIMU
pecypcamu,
pa3MelIeHHbBIMU Ha
00pa3oBaTeILHOM
nopraje YHUBEpCUTETa

13

p—Onementsl V  rpynnsl.  CoeauHEHHs — a3oTa ¢
OTPUIIATEIHHBIMU  CTENEHSAMHU OKHUCIeHus. Hwurpuuasl.
Avmuak, KO wu OB xapakrepucTuka, peakiuu
3aMEIICHUS. AMUIEBL AMMHaKaTEL. CsolicTBa
AMUHOKHCJIOT KaK MMPOW3BOAHBIX aMMHaKa. FMloH aMMOHHS
W ero COJH, KHUCIIOTHbIE CBOWCTBA, TEPMHUYECKOE
paznoxenue. I'mapasun u rugpokcmnamMuH. KO u OB
XapakTepucTUKa. A30THCTOBOAOPOAHAA KUCIOTA U a3UIBbI.
Annorporrmueckne — Moaubumkanmu  pochopa,  Hx
XUMHYECKasi aKTHBHOCTb.

®ochunpl. Pochun. CpaBHEHHE € COOTBETCTBYIOIIUMH
COEMHEHHSMH a30Ta.

A3ot, hocdop, MBIIIBSIK B OpraHu3Me, UX OMOJIOrHYecKast
poIb.

XvuMUYecKre OCHOBBI TpPHUMEHEHWs THTaHa, HUOOHWS U
TaHTaJla B XUPYPrUH, THTaHa JHOKCHAA W aMMOHUS
MeTaBaHajiaTa B (hapmaruu.

PaGora ¢ KOHCIIEKTOM

JIEKLUH. Urenue 51
U3y4YeHUE yaeOHoit
JIUTEpPaTyphl -
y49e0HHUKOB,

CrIpaBOYHHUKOB. Paborta ¢
HHTEPHET PEeCypCaMu.
TUTOIIA/IKa CHCTEMBI
«MOODLE» mo ccblike:
http://lms.nosu.ru/
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Kucnopon. OOmias xapakrepuctuka. Ponb kuciopona
KaK OJHOTO W3 Hambolyiee pacrpoOCTPaHEHHBIX AIIEMEHTOB
M COCTaBHOH 4YacTH OOJBIIMHCTBA HEOPTaHMYECKUX
coenuHeHnl. OCOOEHHOCTH JIEKTPOHHOW CTPYKTYPHI
MOJIEKYJIbI KHCIOPOa.

Bomopoga mepoxcmnm H,O,, ero KO wu OB
XapaKkTepHUCTHKA, TpUMeHeHue B Meauiuae. CoeMHeHNs
Kucyopoa ¢ ¢ropoM. bruosorndeckas poib KUCIOPOAa.
Cepa. O01mas xapakTepuCTHKa.

CoemuHeHUs cepbl B OTPUIATENBHBIX  CTEICHSX
okucnenus. CepoBogopon, ero KO u OB cBoiicTBa.
CynbduIpl METAIITIOB ¥ HEMETAIUIOB, HX PACTBOPUMOCTD B
Boge u ruaponm3. llomucymsdpume, KO uw OB
XapaKTePUCTUKA, yCTOWIHBOCTb.

Coemunenus cepsl (IV); (VI).

buonornueckass ponap cepbl. XUMHUYECKHE OCHOBBI
MPUMEHEHNs] Cephl W €€ COeNWHEHWH B MeIuIlnHe,
(dapmanmu, GpapManeBTHIECKOM aHAITU3E.

Cenen u rtemmyp. OOmas xapakrtepuctuka. OKcHIB H
kucnoTel, nx KO um OB cBoiicTBa (B CpaBHCHHH C
COCTMHCHUSMH Cephl). bruosiormueckast posib cejeHa.

PaGota ¢ KOHCIIEKTOM

JIEKLUH. Urenue 51
H3yYeHHE yaeOHOI
JIUTEPaTypHl -
y4eOHHKOB,

CrIpaBoYHUKOB. Pabora ¢
HHTEPHET PECypCaMu.
IJIOIIAKA CHUCTEMBI
«MOODLE» 1o cchlike:
http://lms.nosu.ru/
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ITousaTHe 0 XMMHU3ME OAKTEPHUITMIHOTO ACHCTBHUS XJIOpa U
tiona. [TpuMeHeHre B MEIUIMHE, CAHUTAPUU U (PapMaliiu
XJIOPHOM M3BECTH, XJIOPHOW BOJIBI, MPEMapaTOB aKTUBHOTO
XJopa, Homa, a TakKe COJSHOW KHCIOTHI, (TOPHIOB,
XJIOPUIOB, OPOMHMJIOB U HOIUIOB.

laymoreHpl B TOJIOKUTENBHBIX CTEHEHAX OKHCIICHHUS.
CoenvHeHNS C KUCIOPOAOM U JAPYyr C JPYTOM.
Bs3aumogeiicTBe TajJoreHoB ¢ BOJOM W BOJHBIMU
pactBopamu Tmienoueit. KucmopogHsie KUCIOTHI XJjopa U
WX COIN

p—Onementsl VII rtpymmer (ramorensl). OO6rmas

xapakrepuctuka Tpymnmnbel. OcoOble cBOMCTBa (TOpa Kak
HanOoJiee AJIEKTPOOTPULIATEILHOTO 3iieMeHTa. [IpocThie
BEIIIECTBA, X XUMUIECKast aKTUBHOCTb.
CoenuHeHNs TaJIOTEHOB C BOJIOPOIOM.

PaGora ¢ KOHCIEKTOM

JIEKIIUH. Yrenue "
H3y4eHHe yueOHOM
JUTEpaTyphl -
yueOHHKOB,

crnpaBouHHMKOB. Pabora c
HMHTEPHET PeCypCamu.

IIOIIAAKA CHCTEMBI
«MOODLE» mo ccelike:

http://Ims.nosu.ru/
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d-Onementsr VI rpynmer. Xpom(Il), KucIoTHO-OCHOBHAS
(KO) wu  oxucnurenpHO-BOCcTaHOBUTEeNbHAs  (OB)
XapaKTepPUCTUKN COCTMHEHUH.
Xpom(Ill), xucnorno-ocHoBHas (KO) m oxumciourensHO-
BoccraHoBHuTeNbHas (OB) xapakTepucTUKH COEAMHEHUH,
CHOCOOHOCTh K KOMILIEKCOOOPa30BaHUIO.
Coenunenus xpoma(VI) — okcua U XpoMOBBIE KHCIIOTHI,
XpoMaThl U AUXpoMaThl. MonubeH U Bolb(pam, oomas
XapaKTEePUCTHKA.

d-Onementet  VII  rpynmel.  Mapraren(ll) wu
maprasern(IV): KO u OB xapakrepucTrka coeIMHCHHIA.
Mapranen (IV) oxcun: KO u OB cBoiictBa, Bnusaue pH
cpensl Ha OB cBoiicTBa.
Coemunenus mapranma(VI): ManranaTel, UX oOpa3oBaHUE,
TepMHUYECKasi YCTOMYUBOCTh, AUCIPONOPIIMOHUPOBAHUE B
pacTBOpe U YCIOBUS CTaOMITH3AIIHH.
Coemunennst  mapranna(VIID):  okcupn, Mapradmosas
KHCJIOTa, [I€pPMaHTaHATBI. XUMHUYECKHE  OCHOBBI
MpPUMEHEHHs Kallusl TepMaHraHaTa W ero pacTBopa Kak
AHTHCETITHIECKOTO CpelncTBa W B (papMareBTHIeCKOM
aHalu3e.

PaGorta ¢ KOHCIIEKTOM

JIEKLIUH. Yrenue "
H3yYeHHE yaeOHOIt
JIUTEpaTyphl -
Y9eOHHUKOB,

crnipaBouHHKOB. Pabora ¢
HHTEPHET PECYPCaMH.

TUIOIIA KA CHCTEMBI
«MOODLE» no cchuike:

http://Ims.nosu.ru/
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d-Onements | rpynmel. Coegmnaenust memu (I) m memmn
(II), mx KO um OB =xapakTepucTHKa, CIIOCOOHOCTH K
KOMILIEKCOOOPa30BaHUIO.

Coemunenust cepebpa, ux KO u OB xapakrepucTHkH
(6axTepunuIHBIE CBOKWCTBA HOHA cepedpa).

3omnoto. Coemunenus 3omnota(l) u 3omora(lll), nx KO u
OB XapaKTEPUCTHUKA, CTIOCOOHOCTH K
KOMIIJIEKCOOOPa30BaHUIO. XuMudeckue OCHOBBI
NpPUMEHEHUsI B MeAMIMHE M (apMaiuy 30J0Ta U €ro
COCIMHEHUI.

PaGora ¢ KOHCIEKTOM

JIEKLMH. Urenue U
H3y4eHHe yueOHOM
JIUTEPaTyphl -
y4eOHHKOB,

crpaBoYHHKOB. Pabora ¢
HHTEPHET PEeCypCcaMu.
ILIOIIAAKA CHCTEMBI
«MOODLE» mo ccrplike:
http://lms.nosu.ru/
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d-Onementsr VIII rpynmel. enenune d—snementoB VIII
TPYNIBl HAa 3JIEMEHTHI CeMeHCTBa Kelle3a W TUIATHHOBHIE
Mmetabsl. JKenezo. XuMudeckass aKTHBHOCTb IPOCTOTO
BEILIECTBA, CIIOCOOHOCTH K KOMIIEKCOOOPa30BaHHUIO.
Coemunenns xenesa(ll) n xemesza(1ll)

Kenezo(VI). deppathl, monMydeHHE M OKHACIUTEIHHBIE
CBONCTBA.

KobGanbT u HuKelb. XUMHUYECKash aKTUBHOCTH IMPOCTHIX

PaGora ¢ KOHCIIEKTOM

JIEKLUH. Urenue 51
U3y4eHUE yaeOHOit
JIUTEpPaTyphl -
y49e0HHUKOB,

CIpaBOYHHUKOB. Paborta ¢
HHTEPHET PECypCaMu.

TUTOIIAIKa CHCTEMBI
«MOODLE» mo cchlike:
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BEIIECTB B CpaBHeHWH cC kene3oMm. CoenuHeHHS http://Ims.nosu.ru/
kobanbTra(ll) u kobansra(Ill), Hukemsa(Il).

XVMHUYECKHE  OCHOBBI ~ INPUMEHCHUS  JKele3a |
JKENEe30Co/IepKAMX ~ TIpernaparoB B~ MEJUIMHE |
(hapmanuu.

XMMHUYECKHE OCHOBBI IPUMEHEHUSI COCIMHEHUIT KOOaIbTa
U HUKEJNS B MEJIUIIMHE U hapMaiuu.

HUTOI'O: 43

MeTtoauyeckue peKOMeH/IalMH 110 HCIIO0JIb30BAHUI0 HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTHH 00y4eHust

JUig  u3ydeHus JIEKIMOHHOIO MaTepuana JUCLMILIMHBI IPUMEHSIOTCA ayJUMOBHU3yaJIbHBIE
(MybTUMEIUIHBIE) TEXHOJOIMH, KOTOpbIE HE OTPULAIOT TPaJWLMOHHBIE, IPOBEPEHHbIE BpPEMEHEM
METO/bI MPEeNoaBaHus, HO, IPH 3TOM, OHU MOBBIIIAIOT HAMJIAAHOCTb, HHPOPMATUBHOCTh, ONEPATUBHOCTD
B Ioj1aye MH(OpMaLU, O3BOJIIOT SKOHOMUTDH BpEMS 3aHATHI.

Kaxnoe npaktuueckoe (CeMHHApCKOE) 3aHATHE UMEET CBOIO 0CO0YI0 (hopMy MPOBEACHUS, CBOIO
METOJIOJIOTUYECKYI0  cleuu(UKy, 4YTO TIO3BOJISIET pa3BUBaThb Yy CTYIEHTOB pa3jIMYHbIE Kak
OOIIEeKyNbTypHBIE, TaKk M HOpodeccuoHanabHble KomnereHIMH. IlocTtaHoBka mpoOieMsl, pa3zdop
AaKTyaJIbHbIX KOHKPETHBIX M THUIOTETHYECKUX CHUTYyalllil, co3gaHue aTtMoc@epbl Iuanora MexAy
npernojaBaTeseM U IpyNHoi Mo3BoisgeT paboTaTh MHIUMBUAYAIBHO M B MANbIX TPYINax, KOJJIEKTUBHO
0o0CyXJlaTh ONPEJCIICHHBI TeMaMHM MaTepual, a TaKKe HHHUIMHUPOBATh CAMOCTOSITENbHYIO palboTy
cTyleHTOB. IIpu oOCMBICIEHMM COJEp’KaHUS BOIIPOCOB IIPAKTUYECKHMX 3aHIATHH Ipecienyercs Lelb
co0roaaTh MPEeeMCTBEHHOCTh B IPO(GECCHOHATBHOM U B TBOPUECKOM Pa3BUTUU CTYICHTOB.

Kontponbs camocTosTensHONH pabOThl CTYJIEHTOB IpHU3BaH clelaTh Mpoluecc olOyuyeHus Oolee
LEJIOCTHBIM M OpraHu4HbiM. Ero 3amaua He ocraBuTh 0O€3 BHUMaHMS Ja)ke, Ha MEpBBIA B3I,
MaJIO3HaYUTEIbHbIE BOIIPOCHI.

KoMmbroTepHOE TECTHPOBaHUE MTO3BOJISAET OCYIIECTBIATh UTOTOBBIN KOHTPOJIb 3HAHUM CTYIEHTOB.
TecroBblii MaTepuan BKJIIOYaeT B ceOs coJepaHHWE BOMNPOCOB MO KaxaAOMy U3 0003HaueHHBIX
IIPOrpamMMoOi pa3eiioB.

Kaxnplii Bompoc mpenrnosiaraeéT HECKOJBKO BapHAHTOB OTBETOB, CPEAM KOTOPBIX HMMEIOTCA
a0COJIIOTHO HEBEPHbIM, NMPaBWIbHBIA U B OOJbIIEH WIM MEHbIIEH CTENEHHM PACKPHIBAIOLIUI CYIIHOCTh
BONpoca. B mpoliecce KOMIBIOTEPHOTO TECTUPOBAHMS 3ajada CTYACHTOB OIpPENeNseTcsl Kak BBIOOD
IPaBWIBHOTO OTBETa W3 MHOrooOpa3us BapuaHTOB. B TECTOBBIX 3aJaHUAX €CThb BOMNPOCHI Ha
COOTBETCTBHE. B mpoliecce KOMIBIOTEPHOIO TECTUPOBAHUS, 3a/laya CTYJCHTa ONpeaessieTcsi Kak BbIOOD
IIPABUJIBHOTO OTBETA U3 MHOI000Opa3usi BApUaHTOB.

Bonpocsl U Tembl, OTBOJUMBIC Ha BBINOJHEHHE CaMOCTOSITEIbHON pabOThl MO AMCLUILIMHE, a
TaK)K€ KPUTEPUU OIIECHUBAHUS 110 KOKIOMY BHAY pabOThI coaepkarcs B pazaene S5 PIT/I.

MeToauueckue YKazaHusd IJIsd 06yqaloumxca 110 OCBOCHHUIO JTUCHHUIIJINHBI

By yueOHbBIX 3aHATHIN Opranuzanus JesiTeIbHOCTH CTYJEHTa

Jlexkuus [Tocemenne JIEKUMOHHBIX 3aHATHI U KOHCIEKTUPOBAHUE JIEKIIUOHHOTO
MaTepuana SBISETCS HEJOCTaTOUYHBIM YCJIOBHEM [UIsl YCHEIIHOTO
YCBOCHHUS AUCHUILIMHBL. CTYIEHTYy HEOOXOIUMO CHUCTEeMATHYECKU
paboTath ¢ y4eOHOW M METOIUYECKON JTUTEPaTypOi, PeKOMEHIYEeMOn
M0 KaXJAOMy paszieny JEKTOPOM, JOMOJHSS KOHCHEKT JIeKUIUH
HEOOXOJUMBIMU TOSICHEHUSIMH, YTOUYHEHUSIMU W TEPMHHAMHU IO
nzydaemoil Teme. HeoOxonuMo mucaTh KOHCIEKTHI JIEKIUH: KPAaTKo,
cxeMatuuHo. [locienoBaTenbHO (UKCUPOBATH OCHOBHBIE MOJIOKEHUS,
BBIBOJIBI, (DOPMYJIHPOBKH, OOOOIICHHS; TMOMEYaTh Ba)KHBIE MBICIIH,
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BBIJICJISITh KITFOYEBBIE CIIOBA, TEPMUHBI. [IpOBEpsATH TEPMUHBI, TOHATUI
C TOMOIIBI0  JHIMKIONEAWN,  CIIOBapel, CIPAaBOYHUKOB  C
BBINIMCHIBAHUEM TOJIKOBaHMKA B TeTpagb. (OO003HAYUTH BOMPOCHI,
TEPMHHBI, MaTepuaa, KOTOPbI BBI3BIBAET TPYAHOCTH, MOMETUTH U
MOMBITaTECSI HAWUTH OTBET B pPEKOMEHAyeMmou muteparype. Ecmum
CaMOCTOSITENILHO HE yJaeTcsl pa3oOpaThcsi B MaTepuasne, HeoOX0IuMo
copMyITHpPOBaTH BOMPOC U 3a/1aTh MPETOIaBATENI0 Ha KOHCYIbTAIIHH,
Ha TPaKTUYECKOM 3aHITHH.

JlabopaTtopHoe
3aHsATHE

JlaBoparopHsbie 3aHATUA HaIlpaBJICHbI Ha ¢dbopMupoBaHue
MPAKTHYECKUX YMEHWH, CBS3aHHBIX C OpraHu3alueil aKTUBHOTO
B3aMMOJICHCTBHS ~ YYaCTHHKOB  00pa30BaTeNbHOrO Ipolecca o
M3YYCHHUIO MaTrepuana, 3aKpelUICHHE MPAKTHUYEeCKUX HAaBBIKOB IS
pemieHuss TPOQeCcCHOHANBHBIX 3amad. [Ipu MOATOTOBKE K 3aHATHAM
HEO0OXOMMO TIOBTOPUTH JIEKIIMOHHBIA MaTepHall 1Mo U3ydaeMou TeMme,
W3yYUTh MaTepuall, pEeKOMEHOBaHHBIN TPETNOaBaTeiIeM IO CITHCKaM
nutepaTypsl. [loaroroBka Kk 1a60paTOPHBIM 3aHIATHUSIM MpPECIeayeT JIBe
OCHOBHBIE IIEJIH: MEPBOE - MOBTOPEHUE HM3YYCHHOro Martepuana. J{ims
ATOTO UCHOJB3YIOTCS KOHCIEKTHI JIeKIUW, peKOMeHAOoBaHHas 15
OCHOBHAasT W JIOTIOJNHHTENbHAs JIUTEpaTypa; BTOpPOE - YIiIyOJeHue
3HaHUU Mo TeMe. JlaGopaTopHble 3aHATHUS CIyXKaT AJs 3aKperuieHUs
TEOPETUYECKHX OCHOB, H3JIAaTa€MBIX B  JICKOHAX, MOJYYCHHUS
MPAKTUYECKUX HABBIKOB pelIeHUs TpodecCHoHanbHbIX 3amad. OHu
NPOXOAAT C HCIOJIB30BAHUEM CTEHIIOB, METOJAWYECCKHX YKa3aHW,
y4eOHO-HATTSAHBIX TOCOOUN, B KOTOPBIX OTpPaxeH HEOOXOAMMBIN
MUHHMYM 3a/a4 JUIsl OCBOCHHUS DAa3leioB M TEM JHCHUIUINHBL
3aBepIuaroniel yacTeio Ja00paTOpHOI paboTHI sABIsETCS OPOpPMIICHHE
B pabodeii Terpanu otdera. CopepikaHUe OTYETA ONPENENICeTCS TEMOH
3aHATUSA M MOXET BKIIOUYaTh B ce€0s BOMPOCHI Pa3IMYHOTO XapaKTepa.
Tak mpu mpoBeneHnn 1adbOpaTopHOM pabOTHI B COCTAaB OTYETAa MOTYT
BXOJIUTh: KpPaTKOE OMHUCAHUE METOJIWKH BBIIIOJIHEHHUS paboThI; cxema
7a00paTOPHON YCTAaHOBKH; HEOOXOIAMMBIE pacueThl IO 00padoTKe
MOJly4eHHOW WH(pOpMAalMK; aHAlW3 MOJYyYEHHBIX JaHHBIX U 00I1Iee
3aKitoueHue  (BBIBOABI). JIOTIONIHWUTENBHBIE W WHIUBUAYATbHBIC
TpeOOBaHUSI M3JIOKEHBI B METOJUYECKHX TMOCOOMAX K KaKIOU
nabopaTopHOi pabore

KonnokBuym

KonmokBuymbl HampaBieHbl Ha yrayOJeHHE TEOPETHUECKUX 3HAHMIA,
dhopmupoBaHue MPAKTHYECKUX YMEHUUI u KOMIETEHIINI
oOydaronmxcs, MPeIyCMOTPEHHBIX MPOrpaMMOil nuciuIuivHel. [Ipu
MOATOTOBKE K KOJUIOKBUYMY HEOOXOIWMO TOBTOPUTH JICKIIMOHHBIN
Marepuall 1o U3y4yaeMou TeMe, U3YYUTh MAaTepHUall, PEKOMEHI0BaHHbIN
MpenojaBareyieM I0 CHOUCKaM JIMTeparypel. B mpouecce 3aHsATHI
oOpaimaTh BHUMaHHE Ha MPAKTHUYECKOE NPHUMEHEHUE TEOpHUH U Ha
METOJIMKY  pElIeHUs TUTIOBBIX 3aga4 npodeccuoHaIbHOM
JIEATEIIbHOCTH.

IIncemMennnIe
JAOMAIIIHHE  3aJaHHUsA
(KOHCIIEKT)

3HAKOMCTBO C OCHOBHOMW M JIOTIOJIHUTEIBHON JIUTEPATYPOM, BKIIFOYAs
CIIPAaBOYHLIC U3JaHHA, 3&py6€)KHBI€ HCTOYHHUKHU, KOHCIICKT OCHOBHBIX
MOJIO)KEHUH, TEPMHHOB, CBEACHUN, TPEOYIOUUX 3allOMUHAHUS U
ABIAIOIIUXCA OCHOBOIIOJIararOnmiiMm B otoii Teme. CocraBiieHUE
KOHCIIEKTOB MO IPOYUTAHHBIM JIMTEPATyPHBIM UCTOUHUKAM U JP.

[Ipy TOATOTOBKE K 3aHATHIO HEOOXOJUMO OpPHUEHTHUPOBAThCA Ha
KOHCIEKTHI JIEKIUH, pEKOMEHAYEMYIO JIUTEPATYDPY.




ITo Ka)KIlOI\/JI U3 TEM IJId CaMOCTOATCIBHOT'O U3YUYCHUS, IPUBCICHHBIX B
paboueii mporpamme, cielyeT cHayajia MPOYUTATh PEKOMEHIOBAHHYIO
JUTEPATYpy U TPU HEOOXOJUMOCTH COCTaBUTH KPATKUHW KOHCIEKT
OCHOBHBIX  TOJIOKCHHH, TEPMHHOB,  CBEICHHWH,  TPeOYIOLIMX
3alIOMUHAHUS U SABJIIAIOIINXCSI OCHOBOIIOJAararommumMmn B STOU TEME.

Jus  pacmpeHWs 3HAHWA 10  JUCHUIUIMHE  PEKOMEHIyeTCs
WCIOJB30BaTh MIHTEpHET-PECYPCHI:

NPOBOJIUTh TOUCK B pa3IMYHBIX CHCTEMaX, TaKUX Kak oOIime
MOUCKOBBIE CHUCTEMb: Www.yandex.ru, www.google.ru, a TaKKke
CTELMAIbHBIC TTOUCKOBBIC CHCTEMBI:

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

KonTtpoubsnasi padora Lenb KOHTPOJNBHOM pPabOTHI - MpPOBEpKAa pa3BUTHS HaBBIKOB,
(mucbLMeHHAas) YCBOGHUSI U 3aKpeIUICHHs] MaTepualia, IOJYy4YEHHBIX MpU H3Yy4YEeHUU
JUCLUIUIMHBL, W BBIIOJHAETCA CTYJEHTaMU 3a0YHOTO OOyuYeHHs.
PaGota BbIIONHAETCS IO MHAMBUAYAIBHBIM 3aJJaHUSIM MAIIMHOIIMCHBIM
WIA PYKONMCHBIM TEKCTOM. PabGoTa maeT BO3MOXHOCTb YCTaHOBHTH
CTEIIEHb YCBOGHMsI MaTepuajlia W yMEHHE [PUMEHITh 3HaHMUS,
MOJY4YeHHblE NpU M3YYEHHUU JAUCHUIUIMHBL Paborta crocobcTByeT
OBJIAJICHUIO MaTepualioM, IMPUBUBAET HABBIKM B CaMOCTOSITEIbBHOM
pELICHUH IPAKTUYECKUX BOIIPOCOB U B paboTe ¢ IMTepaTypoil.

JK3aMeH (YCTHBII) OueHka oTBeTa Ha HK3aMEHE IPOBOAMUTCS B COOTBETCTBUU C
[Tonoxxennem o OaMIBHO - PEUTHHTOBOM CHCTEME OIEHKH 3HAHUUN
ctynentoB COI'Y.

8. OueHouHbIEe CPENCTBA ISl TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH, Py0e:KHOI aTTecTaluu u
NMPOMEKYTOYHOW ATTECTAIUH 10 UTOTaM OCBOEHHUsI IUCIUTLINHBI.

JUia mpoBeneHMs] TEKyIIEro W WTOrOBOIO KOHTPOJIS HCHOJIB3YHOTCS CIEAYIOIIUE OLEHOYHBIE
CpeICTBA: OTBETHl Ha BOINPOCHI (KOJJIOKBHYMBI), MOATOTOBKA M BBIMOJHEHHE JIAOOPAaTOPHBIX paboT,
NUCbMEHHBIE IOMAITHUE 33JaHUs 10 BOIPOCaM, TECTOBbIE 3aJJaHHs, TUCbMEHHbIE KOHTPOJIbHbIE Pa0OTHI.

Buabl KOHTpOJIA.

Pabouas mporpamma npezmnonaraet TeKyUMid 1 IpOMEeXyTOUHbIN KOHTPOJIb 3HAHHH.

Texywuii KORmpOJIb — 3TO HETIPEPHIBHO OCYLIECTBISEMbIE MOHUTOPUHT YPOBHS YCBOEHUS 3HAHUM
¥ (OPMHPOBAHUS YMEHHH M HABBIKOB B TEUCHHE CeMecTpa WM y4eOHOro rojaa. Tekymuid KOHTPOJb
3HAaHWH, YMEHUI W HAaBBIKOB CTYJEHTOB OCYIIECTBIISIETCSI B XOA€ YYEOHBIX (ayJUTOPHBIX) 3aHITHH,
IPOBOJIUMBIX IO pacrnucanuio. PopMaMu TEKYIIEro KOHTPOJS BBICTYIAIOT OMPOCHI Ha J1a0OpaTOPHBIX
3aHATHUAX, a TaKXke KOpOoTKue (1o 15 MMH.) 3aj7aHMs, BBIOJHSEMBIE CTYJIEHTAMHM B Haydaje JIEKLHUU C
LEJBI0 MTPOBEPKU HAIMYMS 3HAHUM, HEOOXOAUMBIX JJIsl YCBOCHHUSI HOBOTO MaTepualia Wi B KOHIIE JICKIIUU
JUISl BBISICHEHUSI CTENIEHU YCBOEHMSI M3JI0KEHHOTO MaTepuaia.

Pyoesicnotit kKonmpons OCyIECTBISIETCA MO0 00Jiee MM MEHEE CaMOCTOSITEIbHBIM paslienaM —
y4eOHBIM MOJYJISIM Kypca MW NPOBOAMUTCA O OKOHYAHUM H3y4YEHHUs MaTepuaja MOIyJsl B 3apaHee
YCTaHOBJIEHHOE BpeMmsl. PyOeXHbIN KOHTpPOJIb MPOBOJIUTCS C LIEIbI0 ONPEICIICHUS KauecTBa YCBOEHUS
Marepuana y4eOHOro MonyJs B IieJIOM. B TeueHue cemecTpa MPOBOAMUTCS JIBA TAKMX KOHTPOJIBHBIX
MEpONpUATHUS 1O IrpaduKy.



CDopMa MMPOBCACHUA UTOIOBOI'0 3K3aMCHA — yCTHasd. Pe3y.HI>TI/Ip}IIOHIa$I OK3aMCHallMOHHAas OICHKa

onpenensiercss B cooTBeTcTBUU C [Tonoxkennem COI'Y o GamibHO-pEHTHHTOBON CHUCTEME OIEHKH 3HAHHI

CTYJICHTOB.
BAJIJIBHAS CTPYKTYPA OIIEHKU.
MuH. kon- Makec. xoi-
®opMa KOHTPOJISA BO 6a/ioB | BO GauioB
Texywas ouenka cTyqieHTa B TeueHue 1-8 Helemu COCTOUT H3: 0 25
° BrinmonHeHHe TUCHMEHHBIX JIOMAIITHUX 33JJaHui 10 TeMaM 3aHITUH U
CaMOCTOSTEIbHON pa0oThI (KOHCIIEKTOR) (9) -9 6
° [ToaroroBka 1 OTBETHI Ha Ta00OPATOPHO-TIPAKTUIECKIX 3aHATHIX
(xomnokBuymbl) — 1 6@ 8 =8 6
. IToAroToBKa M BBINOJIHEHHE JJA00OpaTOPHBIX paboT - 1 6@ 8 =8 6
1-a pybesicnas konmpoavHas padoma (KOMRbIOMEPHBLIL MeECH) 0 25
Texywasa oyenka crynenta B Teuenue 10-17 Heagenu COCTOUT U3: 0 25
e BrIloTHEHNE MUCbMEHHBIX JIOMAIIIHUX 33JIaHUM M0 TeMaM 3aHITHH U
CaMOCTOATEIHHOM paboThI (KOHCIIEKTOB) (9) —9_6
e [loaroroBka v OTBETHI HA JTA0OPATOPHO-MPAKTUICCKUX 3aHITHIX
(xonmokBuymbl) — 1 6@ 8 =8 ©
e TloaroToBka M BEITIOJHEHHUE JIAOOPATOPHEIX paboT - 1 6@ 8§ =8 ©
2-2 pybesicnaa KonmpoasHasa padboma (KOMRbIOmMeEPHHLIL mecm) 0 ’5
Hmozo 0 100

IIpumepbl OLEHOYHBIX CPEACTB:
Buners! 151 npoBeieHNs] MUCbMEHHBIX KOHTPOJILHBIX PadoT o Temam

Brenenue. OcHOBHBIE 3aKOHBI 001ell 1 HEOPraHUYeCKOH XMMMH.

N —

—

BWJIET N 1
Jats onpenenenne oxcuaoB. Kiraccudukarms okCumIoB.
[MomyuuTh THAPOKCHJ IIMHKA ¥ J0Ka3aTh ero amdoTepHblli XapakTep. Hamucate ypaBHEHHS
COOTBETCTBYIOIINX PEaKINH.
PaccunraiiTe MacCy HaBeCKH HATpHs XJIOpPHAA, HeoOXomammyro 1 mpuroTtoBieHus 130 mur pactBopa ¢
koHIeHTpanueit 0,2 MoJib/1. Kak mpuroToBUTh YKa3aHHBIN pacTBOpP?

BWJIET N 2
Hatp onpenenenue ocHoBanuil. Kimaccudukanms ocHOBaHMIA.
[TpuBecTu crnocoObI MONIYYeHHs] KUCIOTHBIX OKCUIOB (YpaBHEHUs peakimii). [[poBecTH COOTBETCTBYIOMINE
OTIBITHI.
PaccunraiitTe Mmaccy HaBecKH HaTpus THAPOKCHAA, HEOOXOQUMYIO [Tt puroToBieHus 230 M pacTBopa ¢
KOHITeHTparuei 0,6 MOIb/II.

BWJIET N 3
CpenHue conu: AaTh OnpeeieHue, IPUBECTH NPUMEPBL, 1aTh HA3BAHUS.
CBoiicTBa OCHOBHBIX OKCHIOB. HammcaTs ypaBHEHHS peakIuid ¥ IPOBECTH COOTBETCTBYIOININE OTIBITHI.
PaccunraiiTe Maccy HaBECKHM KaJldsl THIPOKCHIA, HEOOXOAMMYIO i mpurotoBieHus 200 M pacTBopa
koHIeHTpanmed 0,5 Monb/i1. OnuimuTte crmocod HSKCIEPUMEHTAILHOTO IPUTOTOBICHUS YKa3aHHOTO
pactBopa.

OcHoBHbIE 3aKOHOMEPHOCTH MPOTCKAHUSA XUMHUYECCKUX MMPOLECCOB

Bapuant Ne 1




Ompenenute, BO CKOJIBKO pa3 YBEIIMUUTCS CKOPOCTh peakinu, eciu Temmeparypa Bo3pacrer ot 20°C mo 50°C.
TemmnepatypHblii K03 (UITUSHT paBeH 2.

OTBET: CKOPOCTh PEaKIUU YBEIHUIUTCS B 8 pas.

O6ocHyliTe, P H3MEHEHWH Kakux (HaKTOPOB pPAaBHOBECHE MOXKHO CMECTHTh B CTOPOHY OOpa3OBaHUS
MPOAYKTOB B PEaKIUU:

Nogy + 3Hor) < 2NHspy; AH®<0.

Hanummure BhIpakeHHe 3aKOHA JefCTBYIOIINX MAaCC JUIA CKOPOCTH MPSIMBIX PeaKIUil 1 XMMHYECKOT0
PaBHOBeCHS:

a) Brz(r) + Hzm@ 2HBI'(1-)

0) Fe,034 + 3Hor <& 2Few + 3HO(

B) 250 + Oz & 2S03n

Bapuant Ne 2

OnpenenuTte, Ha CKOJBKO TIPajyCoOB HEOOXOJMMO YBEIUYHUTh TEMIIEPATypy, UYTOOBI CKOPOCTh PEaKIHH
yBenmnumnnack B 16 pa3. TemnepatypHsiii ko3¢ punneHT paseH 2.

OTtBeT: TeMIrepaTypy Heooxoaumo yBemnduTh Ha 40°C.

OO0ocHyliTe, MPU H3MCHCHWU Kakux (aKTOPOB PABHOBECHE MOXXHO CMECTHUTh B CTOPOHY 0Opa3oBaHUs
MPOAYKTOB PEaKIUU:

2802(1-) + Oz(r) = 2803(1-); AH’<O0.

Hanuinure BhIpaKeHHe 3aKOHA JIEHCTBYIOIUX MACC JISI CKOPOCTH MPSMBIX peaknuii 1 XUMHYEeCKOro
paBHOBecHsI:

a) Nz(r) + 3H2(r) = 2NH3(F)

6) ZFG(K) + 3H20(r) = F6203(K) + 3H2(r)

B) 2CO¢y + O¢ < 2COyy

Bapuant Ne 3

Paccuwnraiite, TemmepatypHbIid K03()PHUINEHT XUMHUYECKOW PEeaKIMH, €CIIU MPH YBEINICHUN TEMIIEPaTyphl Ha
50°C cKOpOCTh peaKIiy yBeTu4miach B 32 pasa.

OTBeT: TeMIepaTypHbIi KO GHUIUEHT paBeH 2.

OO6ocHyliTe, P HM3MEHEHWH Kakux (HaKTOPOB pPaBHOBECHE MOXKHO CMECTHTh B CTOPOHY 0Opa3oBaHUS
nucxoaHbix BemiecTB B cucteMe: COg + Clyr <> COClywy; AH>0.

Hanummure BhIpakeHHe 3aKOHA JAeHCTBYIOIIMX MAaCC JJIA CKOPOCTH MPSIMBIX PEAKIUH M XMMHYECKOT0
paBHOBeCHS:

a) ZNO(F) + Oz(r) = 2N02(r)

0) CSy+ 2H,S(y < CHum+ 4Se

B) 2NH3(,—) = Nz(r) + 3H2(r)

OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKkuumn

Bapuant N\e 1
CocTaBpTe CXeMBl JJEeKTpOHHOro OamaHca. PacctaBpTe KOI(Q(MUIMEHTHI, YKaXHUT€ OKUCIUTENb U

BOCCTaHOBUTCIIb, ITPOLICCCHI BOCCTAHOBJICHUSA U OKHUCJICHUA:

1) Al+H,O + NaOH — Na[Al(OH)4(H,0),] + H>

2) Fe,03+CO — Fe + CO,

3) AgNO; +H;— Ag+ NO + H,0

4) MnO,+ KCI10; + KOH — Kx:MnO,+ KC1 + H,O
5) Fe(NOs);— Fe,O; + NO; + O,

Bapuant Ne 2
CocraBpTe CXEMBI DJIEKTpOHHOro OamaHca. PaccraBpTe KOI(OUUMEHTHI, YKKUTE OKHUCIHUTENb U

BOCCTaHOBUTEIIb, ITPOLECCHI BOCCTAHOBJICHUA U OKHUCJIICHUA:

1)  H,O,+KMnOs— O,+MnO, + KOH + H,O
2) Sn + NaOH + Hzo —> Naz[Sn(OH)6] + Hz
3) Cu + HNOj3kom) — Cu(NO;), + NO, + H,O
4) FeS + 02 —> FCQO3 + SOZ
5) CH(NO3)2 — CuO + NOz + 02

Bapuant Ne 3



CocraBbTe CXeMbI DJIEKTPOHHOTO OamaHca. PaccraBbTe KOI(DQUIMEHTHI, YKOKHUTE OKUCIUTENb U

BOCCTAaHOBUTCIIb, MTPOLICCCHI BOCCTAHOBJICHUS U OKUCJICHUS:

1) CI'203 + KCIOg, + KOH — K,CrO4+ KCl1+ H,O

2) N02+ 02+ NaOH —» NaN03+ Hzo

3) P+HNO;+H;O — HiPO4+NO

4) BixS;+HNO;— Biy(SO4);+NO + H,O

5) Cl,+ KOH — KCl + KCIO + H,O

XHUMHA 3JIEMEHTOB. S-3JIEMEHTHI

Bapuant Ne 1
1. Ha3oBute xumudeckue coenuHeHus no Homenknatype MIOITAK (amanTupoBaHHBIM BapHaHT); YKaKUTe, K
KaKOMY KJIACCy OHHM OTHOCSTCS:
NaZCrO4><2H20, Mg(HCO3)2, (NH4)2Mg(SO4)2, KH2P04, CaOClz, NH4C&PO4, Ca(H2PO4)2XH20, CaOz,
Ba(HS)..
2. Pemwmre 3apauy.
Paccumraiite momspayto konnentparuio (C) pactBopa ¢ w( NaOH) =16,0% u p = 1,175 r/m.
Otser: 4,7 MOJIB/II.
3. Pemwrte 3amauy.
Paccuuraiite 3nauenue pH B 0,5%10?M pactBope Ca(OH)..
Otger: 12.
Bapuant Ne 2
1. Hcmonb3ys noJsipu3allMOHHBIEC MPEICTABICHUS, TEOPETHUECKH O0OCHYHTE CIOCOOHOCTH MOHOB CIEAYIOMIMX
coneit k ruaponuzy: MgCl, NaNOs, K;SO;. CoctaBbTe HOHHO-MOJIEKYIISIPHBIE I MOJIEKYJISIPHBIE YPaBHEHHS
peakuuii TMApoiM3a, a TAaKKe PAacCMOTPUTE TUAPONN3 C IO3ULMHA NPOTOJIMTHUYECKOW TEOPHM KHUCIOT U
OCHOBAHHH.
2. Pemmte 3amauy.
Paccunraiite maccoByto momo () Na,SO4 B pacTtBope ¢ MomsapHoi koHIeHTparueir C = 0,144 mons/m u p =
1,028 r/mu1.
Otgert: 2,01%.
3. Pemmure 3amauy.
B 3 1 pactBopa conepxurcs 0,3%107° mons HNOs. Paccunraiite 3nauenue pOH storo pactsopa.
Ortser: 10.
Bapuant Ne 3
1. Ompenenute CHIy OCHOBaHUH, YUUTBIBAsl Ul KATHOHOB — THII AJIEKTPOHHOM 000NOYKM M BETMYUHY HOHHOTO
MOTEHIINANA, U PACIOIOXKUTE CIEAYIOMINE TUAPOKCUIBI B IOPSIKE YBEINYCHUS UX OCHOBHBIX CBOMCTB:
1) Ba(OH), 2) Mg(OH), 3) NaOH
2. Pemmte 3amauy.
Paccuwmraiite Mmonsipayto konneHrparuio (C) pactsopa ¢ w(KBr) =30,0% u p = 1,259 r/mi.
Otsert: 3,174 monb/m.
3. Pemmre 3agauy.
Paccuuraiite 3nauenre pH B 0,5x10°M pactsope Ba(OH)..

Otser: 9.
Kpurepun onieHk# BbINOJIHEHUS MUCbMEHHBIX JOMAILIHUX 3aaHUH
4-0annpHas
IKajia [Tokazarenu Kpurepun
1. CBOEBpPEMEHHOCTD CryneHTOM 3aJlaHHE€ pPEIIEHO CaMOCTOSTENIBHO.
OTIHaHO 2 TonHoTa BEIIOMHeHms | PEIICHISA 3a1aHMs, B TOTHYECKHX PACCYXKICHUAX, B
BbIOOpE (POPMYIT M pElICHUH HET OLIMOO0K, MOTyueH
IIPAKTHYECKOT O o
BEpPHBI OTBET, 33JaHHUE PEIICHO pPalMOHAJIbHBIM
Sa/iaHHL. CIIOCOGOM.

Xopouio 3. TlocnenoBaTensHOCTh CryneHTOM 3ajJjaHUE pEHIeHO C  MOJCKa3KOou




VY nosnerBopu-
TEILHO

Heynosnerso-
PHUTEITBHO

n PalOHAJIBHOCTDH

BBITIOJIHCHHA 3aaHu.

npernoaBaTens. [Ipu 3ToM cocTaBieH NMpaBHIbHBIN
NTOPUTM  pELICHUs 3aJaHusi, B JIOTHYECKOM
pacCy)KIeHHH W pEIIeHHH HET CYyMECTBEHHBIX
OIMO0K; MPaBUIBHO CAeNaH BbIOOp dopMyn it
pelIeHHs; eCTh OOBSCHEHHE PEUIeHHUs, HO 3aJaHue
pEelIeHO  HEepalMOHAIBHBIM  CHOCOOOM WM
JONyIIeHO He Oojee [BYX HECYIIECTBEHHBIX
OUIMOOK, TOJTyYeH BEPHBIH OTBET.

CryneHTOM 3aJaHME pELIEHO C TOJCKa3KaMu

npenoaaBaTeiIA. HpI/I O9TOM 3aJaHu€ IIOHATO
IIpaBHUJIbHO, B JIOTHYCCKOM pPACCYKIACHHUHU HET
CYHICCTBCHHBIX OI_I_II/I6OK, HO AOIYHICHBI

CYILLIECTBEHHbIE OMIMOKU B BbIOOpE (hOpMYI WU B
MaTEMaTUYECKUX pacueTax; 3aJaHUE pPEIIEHO He
MIOJHOCTBIO WJIM B OOLIIEM BHJE.

CTy,Z[eHTOM 3aIaHUEC HC PCILICHO.

Kpurtepun onieHKH NMCbMEHHOM KOHTPOJIbLHON padoThI

4-0annpHas 1IKaga [TokazaTenu Kpurepuu
OTmaHo 1. [Tonnora  u | CtyneHToM IaH MOJIHBIN OTBET Ha
MPaBWJIBHOCTh PpEUIeHHs | MpaKTUYeCKuil Bompoc. PeleHs! 3agaun.
HIPAKTHYICCKOro 3a/IaHNA. | [[pakTHUeCKHE 3aJaHHUs W 3a/Ja4d  PELICHBI
Xoporo 21
. PaBUIBHOCTE | cTyneHTOM C HEOOIBITUMHU HETOYHOCTSIMH.
V 10BIeTEO- M3II0KCHHA CTyneHTOM AOMYIIEHO HECKOIBKO OIIMOOK B
(H?CHGH?BaTeHBHOCTB COIepKaHUU  OTBETa HA  IPAKTUYCCKUE
PHUTCIBHO JEeUCTBUM). 3 6
3 BOIIPOCHI. 33/1a4¥ PEILIEHbI C OLIUOKAMH.
i CryneHTOM pelleHHe MPaKTUYECKUX 3aJaHHid
HeynoBieTs- CaMOCTOATENBHOCTD
HE BBITIOJIHEHO. 3a/1a4u HE PEIlIEHBI.
OPHUTENBHO OTBETA.
KpuTtepumn onieHKH BbINOJTHEHUS J1a00PaATOPHBIX padoT
4-0annbHas
[Toka3zaTenu Kpurepuun
IKasia
I. CBoeBpeMeHHOCTh | CTyIEHT MOKa3bIBAE€T TOTOBHOCTh K BBIMIOJHEHUIO
BBITIOJTHEHMSI 33/1aHUs. | Ja00oparopHO  paboOThI,  BIaJeeT  TEXHUKOMN
2. ITonmHoTa BBITIOJIHEHHST ONEpallvid; BBITIOJHSAET OIEpalu
BBITIOJTHCHHSI aKKypaTHO, YETKO; coOnromaer TEXHUKY
71a00paTOPHOTO 0e30macHOCTH Ha pabodeM MecTe; TMPaBHIBHO
OTnuaHo 3a/1aHMUsL. OIICHHBAET PE3yJIbTaThl BBITIOJHEHHBIX OIEPAIHii;
3. Odopmnenue yMEET  MpPaBWJIBHO  MPOU3BOAUTH  PACUETHI;
n1abopaTopHO paboThl. | MPaBWIBHO OGOPMIISIET XOJ1 JIAOOPATOPHON PabOTEI
4. OtBeThl Ha U JaeT MNpPaBWIbHOE 3aKIIOYEHHE; OTBEYAeT Ha
KOHTPOJIBHBIE BOTIPOCHI | KOHTPOJIBHBIE BOMPOCHI MO TeMe JabopaToOpHOTO
10 TeMe JIabOpaTOPHOTO | 3aHATHUSI.
Xopotiio 3aHATHSL. CoOOTBETCTBYET  BBINICYKA3aHHBIM  KPHUTEPHUSIM
OLICHKHM, HO JOINYyCKaeT HEe MPUHIUIHAIbHBIC




omHOKH 10 0POPMIICHHIO TA0OPAaTOPHOH pabOTH U
B OTBETaX Ha KOHTPOJIbHBIE BOIPOCHI IO TEME
71a00paTOPHOTO 3AHSTHS.

VY nosnersopu-
TEJIBHO

COOTBCTCTByeT BBIIICYKA3aHHBIM KPpUTCPpUIAM
OIICHKH, HO JOITYCKACT: NPUHIHUIINAJIbHBIC OIIOKHU
110 O(I)OpMHCHI/IIO IIPOTOKOJIAa M B OTBCTAX Ha
KOHTPOJIbHBIC BOITPOCHI; HE CYHICCTBCHHLIC
OIIMOKHA IO TCXHHUKE BBIITOIHCHUS onepam/nﬁ 110
aHaJIN3y; IO OTACJIBbHBIM J3TallaM BbIIIOJIHCHHA
pa60TBI HYXIACTCs B IIOMOIIHX IMPCIIOAaBaTCIIA;

Heynosnerso- CTyneHT He TOTOB M HE JOMYIIEH K BBIIOJHEHHUIO
PUTEIBHO 1ab0paTOpPHON PabOTHI.

Bonpocsl k 3k3aMeHy 1o aucuuinHe «O01mas 1 Heoprannueckass XMuMHs»
DK3aMeH MO TUCIUIUIMHE MPOBOAMUTCA B YCTHOW (opme mo Omieram. Ha moarotoBky x oTBery

cTyaeHty naetrca 30 MuHyT. buier coziep kUt Tpu Bompoca: Ba TeopeTruueckux (15 6amioB — kaxaslit),
TpPEeTUil BOIIPOC — MpaKTHUECKOe 3ajaHue (pacueTHas 3ajadya Wi XUMUYeckoe ympaxkHeHue) — (20
OamnoB). Ha sKk3aMeHe CTylEeHT HMeEeT IpaBO IMOJb30BATHCSA IMEPUOJUYECKON CHUCTEMOW 3JEMEHTOB,
TabMuIeld pacTBOPUMOCTH BEIIECTB M AJEKTPOXMMHUYECKUM PSIOM aKTUBHOCTH METauIOB (psil
HaNPsDKEHUH, psAJl CTAaHJAPTHBIX JIEKTPOIHBIX NOTEHIIUAJIOB).

['paduueckoe m300pa’keHHE ATOMHBIX OpOMTAJeH: MOJENb 3IEKTPOHHOro o0Jaka, rpaHUYHas
MOBEPXHOCTh, KBaHTOBas sueiika. OCHOBHbIE 3aKOHOMEPHOCTH (POPMHpPOBAHHE 3IEKTPOHHBIX
000JIOYeK aTOMOB: TMPHHLUMI HauMEHbIIEH oSHepruu, 3amper [laynum (moxypoBeHb, €ro
AIIEKTPOHHAsE €MKOCTb;, YpOBEHb, JJEKTpPOHHAasi €MKOCTh YpOBHei); mpaBwio ['yHna,
HMIIUPHUYECKOE MPABUIIO COCTABIICHUS SJIEKTPOHHBIX (POPMYIL.

[lepuoanueckuii 3aK0H U ero coBpeMeHHas Gopmynuposka. M3otonsl. [Ipumenenue "meueHbix"
atomoB B MmenauiuHe. Ilepumogmueckas cucrema (IIC) m ee BapuaHTBI: KOPOTKONEPUOTHBIA H
JUIMHHOTIEpUOAHBIC; KOHCTPYKLHsS KOpoTKonmepuogHoro BapuanTa IIC: mnepmon, rpymma,
noarpymnmna; 4 cemeicrna (6710ka) 3IEMEHTOB.

Baxkneiimue XapakTepuCTUKA aTOMOB, NMEPUOAMUYECKUN XapakTep MX HU3MEHEHHs: OpOUTaJIbHBII
paznyc, SHEprus MOHU3ALMH, CPOACTBO K AJIEKTPOHY; OTHOCUTENIBbHAS JIEKTPOOTPHULIATEIBHOCTD,
3¢ ¢deKTl 3KpaHUPOBaHMSI M TPOHUKHOBEHMSI DJJIEKTPOHOB K sapy, 3(hdeKkT B3auMHOro
OTTaJIKMBAHUS MIEKTPOHOB OJHOTO CJIOS; BTOPUYHAS U JAOIMOJHUTENIbHAS EPUOIUYHOCTD.
OcHOBHbBIE XapaKTEPUCTHUKU XMMHUYECKOM CBS3M - dHEprus, JIMHA, BaJeHTHbIN yroj. CyIIHOCTb
pabot T'eiitnepa-Jlongona. OcHOBHbE TOJOXKEeHHUs MeToga BaneHTHbIX cxem (BC), nBa
MeXaHu3Ma OOpa3oBaHMsS KOBAJIEHTHOW CBSI3U - OOMEHHBIH U JOHOPHO-aKUENTOPHBIH,
AJIEKTPOHHO-CTPYKTYPHBIE JUarpaMMbl MOJIEKYJI, J€IOKAIN30BaHHas (MHOTOLIEHTPOBAsI) CBSI3b.
['uGpunuzanusa atoMHbIX opOuTanei YciaoBusi ycToWunBoil rubpuauzanuu. I[IpoctpaHcTBeHHas
KOH(UTrypanus MoJeKys, 00pa30BaHHBIX THOPUIAHBIMH U "ducThIMU" opOuTansamu. [lomspuzarnus
KOBAJICHTHOM CBA3U. JIMIOJIBHBIN MOMEHT CBSI3U U MOJISIPHOM MOJIEKYJIBI.

CBolicTBa COEIMHEHUN C KOBAJIEHTHOW CBA3bl0. VOHHas cCBsI3p — TMIpeneibHbIA ciaydail
KOBAJICHTHOM TOJIAPHOM CBSI3M, €€ HEHACBHIIIAEMOCTh, HEHAIIPABIECHHOCTh. MOHHBIE KpHCTaJUIBL.
CBolicTBa HOHHBIX KPUCTAJIJIOB.

Henocratku mMerona BC. Meton MosnekymsipHbIX opOuTasieil. CBs3bIBaIOLINE, Pa3phIXJISIIOIINE U
HE CBS3BIBAIOINE MOJICKYJISIPHbIE OpPOUTAIH.

Omnpenenenne MOHATHS - KomIulekcHoe (koopauHaumonHoe) coenuHeHue (KC). Crpoenue
KOMILJIEKCHOTO COEIMHEHHUS: LIEHTPAIbHBIA aToM, JIUTaH/Abl, BHYTpeHH:s U BHemHss chepa KC,
KOOPIMHAIIMOHHOE YHCIIO IICHTPAIBLHOTO aToMa (MOHa).
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Tunsl LEHTPaJbHBIX AaTOMOB 10 CTPOCHHMIO AJIEKTPOHHBIX 00O0JOoueK. THIBl JIMTaHIIOB 11O
JIOHOPHOMY aToMy, INEHTaTHOCTh JUraHaoB, HomeHkiaTypa KC. YcTOHYMBOCTH KOMIUIEKCHBIX
COeIMHEHUH; PaKTOPbI, OT KOTOPHIX OHA 3aBUCHT.

Knaccudukanus u u3oMepus KOMIUIEKCHBIX COe€IUHEHMH. buonmorumdeckas posib KOMIUIEKCHBIX
COEJIMHEHUH, MeTAIII0(hEepMEHTBI, XUMUUECKHE OCHOBBI ITPUMEHEHUS KOMIUIEKCHBIX COCUHEHUM
B (hapmanuu u meaunune. [Ipupona xuMuyeckoit cBsi3u B KOMIUIEKCHBIX COEIMHEHUSX.

Cucrema u BHemHsAs cpena. Tumbl cucteMm. CocTosHME CHCTEMBl W (DYHKIIMH COCTOSTHHSL.
Buytpennsis sHeprus cucteMbl. TemnoBsie 3 dextsl peakuuu. [loHsTHE 0 TepMOXUMUHU. 3aKOH
I'ecca u cnencrBus w3 Hero. llomarue 00 sSHranbmuu. [loHSATHE 00 SHTpOMHMH, KaK Mepe
HEYTHOPSAIOYEHHOCTU CUCTEMBI U €€ TEPMOAMHAMUYECKON BEPOSITHOCTH.

TepMmoauHamuueckue  mnoreHuuansl  (3Hepruu I'mb6bca wu  Tenbmronbua.)  Kpurepwuii
CaMOTIPOU3BOJILHOTO TMPOTEKAHUS XUMHYECKON peakuuu. TaOnuibl CTaHAApTHBIX H3MEHEHHM
TEPMOJMHAMMUYECKUX BeIW4MH. OmpeseseHue HalpaBJIEHUs CAMOIIPOU3BOJIBHOIO MPOTEKAHUS
XUMUYECKON PEeaKlnu.

Xumuueckass KUHETHKa. MouekyisipHas W (QopMaibHas KHHETHKA, CKOPOCTh XHMHYECKOH
peakuuu. Peaknuum mnpocTele U CIOXHBIE. MexaHu3M XUMHUYECKHUX peakiuil. CpenHss u
MI'HOBEHHAsl CKOPOCTb peakuuu. DakTophl, BIMSIOINIME HA CKOPOCTb XUMHYECKHX DPEAKIUHA B
TOMOTE€HHBIX U T€TEPOTCHHBIX CUCTEMAX.

3aBUCHUMOCTh CKOpPOCTH IPOCTOM peakluuu OT KOHIEHTpaluHh. 3aKOH JEHCTBYIOIMX Macc.
ITopsimok peakuuu. KoHcTaHTa CKOPOCTHM peakUMH. 3aBHCHUMOCTb CKOPOCTHM PEAKIHUH OT
temmneparypsl. [IpaBuno Baunt-I'odda. YpaBaenue Appenuyca. DHEprusi ak THBAILIWH.

Obpatumble U HeoOpatumble peakiuu. CoOCTOSIHME XMMHUYECKOro paBHoOBecus. OTnndne
COCTOSTHUSI XMMHYECKOI'O PaBHOBECUS OT KMHETUYECKH 3aTOPMOXKEHHOI'O COCTOSIHUS CUCTEMBI.
VY cn0BUS XMMUYECKOTO PABHOBECHUSI B TOMOTE€HHBIX U T€TEPOr€HHBIX CUCTEMAX.

Kunerndeckass TpakTOBKa XHMMMYECKOTO pPaBHOBECHSA. 3aKOH JACWCTBYIOUIMX Macc JUIs
XUMHUYECKOTro paBHOBecHs. KOHIIEHTpallMOHHAasi KOHCTaHTa paBHOBECHS, €€ (PM3MUECKUN CMBICIL.
Cwmemenne xumuueckoro papHoBecus. [Ipunnun Jle-1larense-bpayna.

DNeKTpOHHAs TEOPHUS OKUCIMTEIbHO-BOCCTaHOBUTENBHBIX peakiuii (OB) (ITucapxkesckwuii). OB -
CBOMCTBA 3JIEMEHTOB U UX COCIMHEHUH B 3aBUCUMOCTHU OT noJsioxkeHus B [1C. M3mMeHnenue crenenu
OKHCJIEHUsI aToMOB 3yneMeHTOB B OB-peakmusax. ConpsbkeHHbIE Mapbl  OKUCIHUTEIb-
BoccraHoBuTenb. CranmaptHoe wu3MeHeHWe sHeprun [mO6ca OB-peakuuii ¥ craHmapTHBIC
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE OTEHLIUAIIBI MOy PEaKIIHil.

JucriepcHple CUCTEMBI. XapaKTepPUCTUKAa HCTHHHBIX pPAacTBOPOB, UX pOib B (apMmanmuud u
MeAuIMHe. XuMHUYecKas U Quandeckas Teopuu pacTBopoB. IIporecc pactBopenus. M3meHeHue
CBOICTB pacTBOPEHHOTO BEIECTBA U pacTBOpuTed. CBONWCTBA pPAaCTBOPUTENIEH.

PactBopuMocTh. DakTophl, BIUAIONIME HA PacTBOPUMOCTh. [Iporecc pacTBopeHus, kak (pU3NKO-
XMMHYECKHUI Tponecc. TepMoaMHaAMUYECKUN aHalIu3 MpoILEecca pacTBOpPeHUs. PacTBOpUMOCTb
ra3oB B )KHJIKOCTSX (3akoHbI ['enpu, JlansToHa, ['enpu-/lanbTona). 3aBUCUMOCTh PaCTBOPUMOCTH
ra3a OT KOHIIEHTpaIlM1 paCTBOPEHHBIX B BOJIE AJIEKTPOJIUTOB, (3akoH CeueHoBa).

KonnuratuBHele cBoiicTBa pacTBOpoB. OcMmoc, ocMoTHYecKoe aaBiieHue. 3akoH Baut-T'odda.
Pormes ocMoTHdeckoro maBieHHss B OWONOTHH, MeuuuHe, ¢apmanuu. H3oToHMYeckue B
TUIEPTOHUYECKHUE PACTBOPBI.

OcCHOBHBIE TOJOXEHHUSI TEOPUU DIIEKTPOJUTHUECKON naucconmanuu. llponeccsl voHu3anum u
JUCCOIMAlMY, BIMSHHE HA HHUX MPUPOABI PACTBOPUTENSI W PACTBOPEHHOIO BEIIECTBA.
TepMoanHaMuyeckuil aHainu3 npouecca guccounanuu. CTeneHb IUCCOoUMaluu U €€ 3aBUCUMOCTb
OT TEMIIEPaTypbl, OAHOMMEHHBIX HOHOB, KOHIIEHTpaluu. CHUiIbHBIE U ca0ble IEKTPOIUTHI.
Huccoumanus Monekya Boasl. MoHHOE npon3BeneHue BoAbl. Bomopoanslii nokazareins. [lonsTue
00 MHIUKAaTOpax.

PaBHOBecHBIE Tpollecchl B pacTBOpax MajOpacTBOPUMBIX AeKTpoiauToB. llpoun3Benenue
PacTBOPUMOCTH WJIM KOHCTaHTa PACTBOPUMOCTH.
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I'maponus comeil. MexaHu3M TuApoJiv3a N0 KaTUOHY M aHUOHY C MO3ULUHU MOJISPU3ALMOHHOTO
B3aMMOJICHCTBHSI MOHOB COJM C MOJEKYyJaMu BOJbl. TepMOIUHAMHUYECKHMH aHalW3 Mpolecca
THJIPOJIN3a.

Teopun KHCIOT W OCHOBAaHMW: HENOCTAaTKH TEOPUU KHUCIOT W OCHOBaHMI AppeHuyca.
[IporonuTnueckas Teopusi KUCIOT U ocHoBaHMWi bpencrena - Jloypu. OcHOBHBIE ompe/eneHus.
TUnbl MPOTONUTUYECKUX PEAKIHMH. DIeKTpOHHas TEOopus KHUCIOT W OocHOBaHMH. Kuciorsl u
ocHoBaHus JIpronca.

Bbop. O6mias xapaktepuctuka (nonoxkenue B I[IC, cTtpoeHue >MeKTpOHHBIX 000JI0YEK aTOMOB,

BO3MOXXHBIE M TIPOSIBIIIEMBIE CTENIEHU OKHCIEHUS, HAXOXKICHUE B MPUPOJE, IOJIyUYEHUE,
¢buznyeckue cBoiicTBa). XUMHUYECKHE CBOICTBA.
Amomuauii. O0miasi XxapakTepucTuka. XuMUdeckue cBorcTBa. COCIUHCHUS aTFOMUHUS: OKCHJI,
THJIPOKCHU], TIOJly4eHHE, CBOMCTBa, aM(OTEPHOCTh C TO3UIMI Teopun AppeHHyca U
IPOTOJUTHYECKON TEOPUM KHUCIOT M oOcHOBaHUU. Conu amoMHHMS. XHMHUYECKHUE OCHOBBI
MPUMEHEHHUS ATIOMUHUS U €T0 COeIMHEHUI B MeIUIIMHE U papMariuu.

VYrnepoa. Ocobennocts mnonoxkenus yriepona B I[IC. Yriepoa, kak OCHOBa OpraHUYECKUX
COEIMHEHUI, ero OMojorudeckas poiib. AJIJIOTPOIUS; aamas, rpaduT, kapouH, (ymnepeH, rpadeH.
AKTHBHPOBaHHBIN yroJib Kak aJIcOpOEHT. XMUYECKHE CBOMCTBA YIJIEPOJia U €r0 COSANHEHNUH.

A3zor. OOmas xapaktepuctuka. CTpoeHHE MOJEKYIbl. XUMHYECKHE CBOWCTBA. AMMHMAK.
[Tonyuenue. Ctpoenue wonekysnbl. Dusndeckue cpoiicTBa ammuaka. Kuakui amMmuax,
BOJIOPOJHBIE  CBSI3U. XUMHYECKHE CBONCTBA: KHCJIOTHO-OCHOBHBIE U  OKHCIUTEJIBHO-
BoccTaHOBUTENbHbIE. Ammuakatel (aMMuHHble KC). Conm amMMoOHuUS, pacTBOPHUMOCTD,
TepMHUYECcKas yCTOWYMBOCTh. KauecTBeHHbIE peakllui Ha aMMHAK U MIOH aMMOHHUSI.

A3oTHas kucioTa. BanentHasa cxema mMosekyibl. PU3NUYecKre U XUMUYECKHE CBOMCTBA. A30THast
KHCIIOTa Kak okuciautedb. "llapckas Bomaka". OCOOEHHOCTh B3aUMOJCHCTBUS C METAJLIAMHU.
Hutpatel, Tepmuueckoe pas3ioKeHHE, OKUCIUTEIbHbIE CBOICTBA, KaueCTBEHHAs peakius Ha
HUTPAT-UOH.

®ochop. Obmas xapakTepucTuka. Asmorponus. Xumudeckue cBoiictBa. Coenunenus dochopa
¢ BomoposoM ((dhochun); ¢ ramoreHamu, ux ruaponus. CoemuHeHus dochopa ¢ KHUCIOPOIOM.
[Tonyuenue, cBoiictBa. DocdopHoBatucTast U GochopucTas KUCIOTHI, CTPYKTYPHBIE (HOPMYIIHI,
OCHOBHOCTb, BOCCTAHOBUTEJIbHBIE CBOICTBa. KauecTBeHHbIE peakiuu Ha MOHBI KUCIOT dochopa
(V). buonoruueckast poib Gochopa 1 ero COeTMHCHHIA.

. Kucnopon. OOmas xapakrepuctuka. OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHUS MOJIEKYJIbI

KHCIIOpOJa. XUMUYECKasi aKTUBHOCTh MOJICKYJISIPHOTO U aTOMHOTO Kuciopoaa. Monekyna O, kak
nurada B okcureMmoryioonne. O30H. CTpoeHHE MOJIEKYITBI.

ITepokcun Bomopona. Crtpoenue Moisekynsl. Ilomyuenue. Pusmueckue cpoiictBa. H,O, kax
kucioTa.  OKHCIHTETbHO-BOCCTAHOBUTENIBHAS ~ JIBOMCTBEHHOCTh  TEPOKCHIA  BOJOPOJA,
KaueCTBEHHAs PEeaKivs Ha MEPOKCUJIHYIO TPYIIUPOBKY. Y CJIOBUSI XpaHEHHS IEPOKCHIA BOIOPOIa
U ero pactBopoB. [IpuMeHeHNE IEPOKCHIa BOIOPO/Ia U MIEPOKCUIHBIX COSAMHEHUH B (papManuu 1
MEIUIIUHE.

Cepa. Cenmen. OOmiast xapakTepucTuka. XUMHYEeCKHe cBoHcTBa. COCIUHEHHS C BOJOPOIOM.
CepoBogopoa. Ilomydenue, cTpoeHHE MOJIEKYJbI, (PHU3NYECKUE W XHUMHUYECKHE CBOWCTBA.
CepoBofioOpo/IHAasl ~ KHCIIOTa,  CyJdb(puabl, THAPOCYIb(PHUABI, PaCTBOPUMOCTb, THIPOJIHU3,
BOCCTAHOBUTEIHHBIE CBOMCTBA, KAUECTBEHHAS PEAKIIUS.

Coemunenus cepbl (VI): okcua, xmopun muokcocepbl (cynbdypuixiopun). CepHas KHCIIOTA,
oneym, nucepras kuciota. Cynbdarbl, HX pacTBOPUMOCTH B BOJIE, TEPMUUECKAsT YCTOHIHBOCTD,
KaueCTBEHHAs peakius. TuocepHas Kuciora. bruojgornyeckas posib cepbl U celieHa.

p-Onementsl VII rpymmer: ¢rop, xiop, 6pom, ioxd, acrar (ranorensl). OOmias xapakTepuUCTHKA.
Oco0bIe cBoiicTBa (PTOpa, Kak HanOOJIEE AIEKTPOOTPUIIATEIILHOTO dJIeMeHTa. [IpocThie BelecTsa,
HUX XUMUYECKast aKTUBHOCTb.
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CoenuHeHus rajoreHoB c¢ BoaopoaoM. [lomydenue. PactBopuMOcTh B BoOjE, MOJIIPU3YyEMOCTD,
nuccormanusi. KucinotHele 1 BOCCTaHOBUTEIbHBIE CBOMCTBA. COJIM rajlOr€HOBOJIOPOIHBIX KUCIOT.
KauecTBeHHbBIE peaKkIMM Ha Tajlar€HN/-MOHBI.

CoenuHeHNs TAJIOT€HOB B MOJIOKUTEIbHBIMHA CTENIEHAMH OKHUCIIEHUS: COETMHEHUS C KHCIOPOJIOM
U Jpyr C ApyroM. B3auMozaeicTBuE TaJIOT€HOB C BOJOM, BOAHBIMM pPacTBOpaMHU MIEIOYEH.
[IpumeHeHre B MeAUIIMHE, CAHUTAPUH U (papMaIluyl MpenapaToB rajJoreHOB.

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

d-Onementsl VI rpynmer: xpoMm, monubzaeH, Bonbdpam. OOmas xapakrepuctrka. CXOACTBO H
otiimuue ot p-ayemeHToB VI rpynmel. Coenunenust xpoma (I1) u (III): okcuabl M THIPOKCUABI
xpoma. AmdorepHocTh THApokcuaa xpoma (III) ¢ mo3umuu Teopwii KUCIOT ¥ OCHOBAaHUI
Appennyca u nporonutudeckoit. Conu xpoma (II), pactBopumocTs, rupoan3. Keacisl.
Coenunennsa xpoma (VI). Oxcua. Xpomoas M auxpoMoBass KHCIOTBL. ComnM, XpoMaTbel U
JuxpoMatbl. PaBHOBecHE B pacTBOpE MEXy XpoMaT- U AUXpoMaT MOHamMu. X OKUCIHUTENbHbIE
cBoicTBa. XpoMoBasi cMech. [lepokcuansie coequnenust xpoma (VI). buonoruueckast posib xpoma
u MonubeHa. [IpumeneHne coeAMHEHNI XpomMa U MoJInOieHa B (hapMarium.

Mapranen. CsolictBa okcugoB U rugapokcuoB Mapranua (II) m (III). Conm, pacTBOpUMOCTSD,
THJIPOJIN3, KauecTBeHHas peakuus Ha voH mapranna (II). Okcun mapranma (IV). OxucnurenbHO-
BOCCTaHOBUTENbHbIE cBoMcTBa. Comm Mapranua (VI) - manranarel. Oxcun mapranuma (VII).
Mapranueas kuciora. Conu Maprasia.

Coenunennsa wmapranna (VII)- nmepmaHranaTel: TEPMHMUYECKOE pa3IOKEHHE, OKUCIUTEIbHBIC
CBOMCTBA, MX 3aBUCUMOCTb OT pH cpeapl. XumMudeckue OCHOBBI MPUMEHEHMs IEepMaHraHaTa
Kanus B MenuuuHe. OOmye 3aKOHOMEPHOCTH M3MEHEHHUSI KUCIOTHO-OCHOBHBIX U OKHCIIUTENIBHO-
BOCCTAHOBUTEIIBHBIX CBONCTB COEAMHEHMH d-3JIEMEHTOB MpH MEpexoje OT HHU3IIUX CTeneHei
OKHCJIEHUS K BBICIIMM (Ha MpUMEpPEe COeIMHEHUI MapraHia). buosorndyeckas posib Maprasua.
d-Onementst VIII rpynmer: >kene3o, koOanbT, HuKenb. Kene3zo. OOmias xapaKTepHCTHKA.
Xumnueckue coiictBa. Coenunenus xkenesa (II) u xeneza (I1I): okcuabl U THAPOKCUIBI, COJH
(pacTBOPUMOCTD, THIPOJIN3, OKHCIUTEIILHO-BOCCTAHOBUTEIbHBIE CBONCTBA).

KommuiekcHble coeaMHEHHs jKele3a C LUaHuA-, THOIMaHaT (poxaHuna) - umoHamu. Deppartsl.
[Tonyuenue. OxuciautenbHble cBoicTBA. KauecTBeHHble peaknuu Ha WoHBI xkeme3a(ll) u (II).
buonornueckas posb xene3a. XMMHUECKHE OCHOBBI IIPUMEHEHMSI JKEJI€3a U JKEJIe30CoAepKaIInuX
MpenapaToB B METUIIMHE U (hapMaIiii.

Coemunenus wmeau (I) u  (II), KUCIOTHO-OCHOBHAasE M OKHCJIHMTEIbHO-BOCCTAHOBUTEJIbHAS
xapaktepuctuku. Kommiekcuole coeaunenus menu (II) ¢ ammuakom (amMmmuakaTsl), THIPOKCH/I-
MOHAMH, AaMUHOKHUCIOTAMM M MHOTOATOMHBIMM cnuptamMu (xenatsl). Ilpupona okxpacku
coenuHeHuii Mmeau. KauectBennas peakuus Ha noH meau (II). Menwsconepskamue (hepMeHTHI,
XMMHYECKHE OCHOBBI HX JeCTBUA. bruonornueckas poyib MeIu.

Coenunenus cepebpa (I): okcun, moayyeHue, pacTBOPUMOCTh B Bozie. CoJIM: HUTPAT, rajlareHHIbI.
OxkucnurensHbie cBoiicTBa cepedpa (I). KomruiekcHbie coeMHEHUs ¢ aMMHAKOM, TaJIOTCHUI- U
Ttuocynbdar noHamu. KadectBeHHas peakiuss Ha WoH cepebpa (I). Xwumuyeckue OCHOBBI
IIPUMEHEHUs COeIMHEHUI MelU U cepedpa B MEAUIIMHE U (apMalllu.

Ob6mas xapaxtepuctuka d-anemenTtoB Il rpymmel. LlMHK 1 ero coenquHeHHs: OKCUA, TUIPOKCHUI,
aM(pOTEPHOCTh C MO3UIIUU TCOPHI KUCIOT U OCHOBAHUH AppeHHnyca U MPOTOTUTHUECKOH; COIH,
pPacTBOPUMOCTh M THUIPOJIHM3; KOMIUIEKCHBIE COCTUHEHHsS, METalIO(QEepMEHTHl. KadyeCTBEHHAas
peaxiusl Ha MOHBI IMHKA. brosornueckas posib LUHKA.

Bogopon. Obmas xapakrepuctuka. Ocobennoctu nonoxenus B [1C. Peakuuu ¢ kucmopoaom,
raJloreHaMy, MeTajlJlaMH, OKCHJaMHU. XapaKTepUCTHKA CBA3M BOJOPOAA C KUCIOPOIOM, CEpOH,
yraepoaoM. OcoOeHHOCTH MOBEACHUS BOJIOPOAA B COCTUHEHHSIX C CUIIBHO- U CIa0OMOISPHBIMU
cBsa3siMu. MIOH BOJI0OpO/1a, MOH OKCOHMS, MOH aMMOHMSI, SJIEKTPOHHOE CTPOEHHE, XapaKTEPUCTHKA.



50. s- anementsl | u Il rpynmel: obmas xapakrtepuctuka. COEIUHEHUS C KUCIOPOJOM: OKCHIBI,
NEPOKCUIBI, CYMEPOKCHUIBI, O30HUABL. [MApPUABI, HMX BOCCTAHOBHUTEIbHAS CIIOCOOHOCTb.
Iunpokcunel, amdorepHoeTs THApokcuna Oepwnnusa. Comu: cynbdaThl, TalUIbl, KapOOHATHI,
docdarpr. Okpacka MIaMEHHU JETYYHUMH COJIAMU IIETOYHBIX U IIEIOYHO-3eMEIbHBIX METaJIOB.
HoHbl s-MeTanioB, Kak KOMIUIEKCOOOpa3oBaTenu. Poib s- MeTalsloB B MHUHEpaJIbHOM OaiaHce
OpraHusma.

KpnTepnn OLHCHKHU OTBE€TA CTYJACHTA HA JK3AMCHE

Xapakmepucmuka omeema oanvl

JlaH TIOJNIHBIM, pPa3BEpHYTHIA OTBET HAa IIOCTABICHHBIA BOIIPOC,
MOKa3aHa COBOKYIHOCTh OCO3HaHHBIX 3HaHMH 00 0OBeKTe,
MIPOSBIISAIONIASCS B CBOOOAHOM ONEPUPOBAHUM MOHATUSMHU, YMEHUU
BBIJICJINTh CYILIECTBEHHbIE M HECYILIECTBEHHBIE €ro IPU3HAKH,
MIPUYUHHO-CJIE/ICTBEHHbBIE CBSI3H. 3nanue 00 o0BeKTe 46-50
JIeMOHCTpHpYeTCsl Ha (hOHE MOHMMAHUS €ro B CHCTEME JaHHOU
HAayKd U MEXJIUCUUIUIMHApHBIX cBszei. OTBeT (hopmynupyercs B
TEPMHUHAX HAyKH, W3JI0)KEH JIMTEPaTypHBIM S3bIKOM, JIOTMYEH,
JOKA3aTeJICH, JEMOHCTPUPYET aBTOPCKYIO NO3UIMIO CTYACHTA.

JlaH T1IOJIHBIM, DPa3BEpHYTBIA OTBET HAa IIOCTABJICHHBIA BOIIPOC,
[IOKa3aHa COBOKYITHOCTb OCO3HaHHBIX 3HaHMH 00 0OBeKTe,
JIOKA3aTeJIbHO PACKPBITHI OCHOBHBIC IIOJIOKEHUS TEMBI; B OTBETE

MIPOCIIEKUBACTCS qyeTKas CTPYKTYpa, JIoTHYecKast
[IOCJIEI0BATEIBHOCTh, OTPAKAIOLIAsi CYIIHOCTh PacKpbIBAEMBIX
MOHSATUH, TEOPUH, sABJICHUN. 3HAaHUE 00 OOBEKTE JTEMOHCTPUPYETCS 41-45

Ha (1)OH€ IIOHMMaHHusA €ro B CUCTCMC IIaHHOfI HayKu H
MCKIAUCHUIIIIMHAPHBIX cBsaseii. OTBeT U3JI0KEH JIMTCPATYPHBIM
SA3BIKOM B TCPMHWHAX HAYKH. MOI‘yT OBITH JOIMYHICHBI HCIOYCTHI B
OIpEaACICHUN HOHHTI/II;'I, HCITPABJICHHBIC CTYACHTOM
CAMOCTOATCJILHO B IIPOLCCCC OTBCTA.

JlaH m[OJIHBINA, pa3BEpHYTHIM OTBET HA IOCTABJIEHHBIA BOIPOC,
II0KAa3aHO YMEHME BBIICIUTH CYLIECTBEHHBIE U HECYIIECTBECHHBIC
IIPU3HAKK, IPUYUHHO-CIEICTBEHHBbIE  CBsA3U. OTBET  YETKO
CTPYKTYpUPOBaH, JOTHMYEH, U3J0XKEH B TepMHUHAX Hayku. OgHAKO 36-40
JOMYIIeHbl ~ HE3HAYMTEJIbHblE  OMIMOKM  WJIM  HEJOYeThl,
HCIIPABJIECHHBIE CTYJIEHTOM C IIOMOIIBI «HABOISALIMX» BOIPOCOB
penoaaBaress.

JlaH TIOMHBIM, HO HEJIOCTATOYHO MOCIEAOBATEIbLHBIM OTBET Ha
MOCTaBJIEHHBIM BONPOC, HO MPHU 3TOM IMOKAa3aHO YMEHHUE BBIJCIHUTH
CYIIECTBCHHBIC UM HECYIIECCTBEHHbIE TPU3HAKA M TMPUIUHHO-
CleICTBeHHbIE CBsi3M. OTBET JIOTMYEH U M3JI0KEH B TEpPMHHaX 31-35
Haykd. Moryt ObIThb AomymieHsl 1-2 OmMOKK B OIpeieiIeHUH
OCHOBHBIX MOHSTUH, KOTOpPbIE CTYACHT 3aTPyAHSIETCS HCIPaBUTH
CaMOCTOSTEINBHO.

JlaH HEeIOCTAaTOYHO IMOJHBIA U HEAOCTATOYHO Pa3BEPHYTHIM OTBET. 26-30
Jloruka W MOCHEAOBATEIbHOCTh H3JIOKEHUS HMEIOT HapyIICHUS.
JlomylieHsl OIMIMOKKA B PACKPBITHH TOHSITHH, YHNOTPEOICHUN
TepMUHOB. CTyIEHT HE CIOCOOEH CaMOCTOSATEIbHO BbIICIUTD
CYIIECTBEHHbIE U HECYUIECTBEHHBIC TMPU3HAKA M MPUYUHHO-
cinenctBeHHble  cBsi3u.  CTyA€HT MOXKET  KOHKPETHU3HpPOBATh
000OIIICHHBIC 3HAHWS, JO0Ka3aB Ha TMpPHUMEpaX HX OCHOBHBIC
MOJIOKEHUSI TOJILKO € TOMOIIBI0  mpernojaBaTess. PeueBoe




odopmiieHre TpeOyeT MOMPaBOK, KOPPEKITHH.

I[aH HEMOJIHBIHN OTBCT, JIOTHKA M IMOCICOAOBATCIBHOCTDh H3JIOKCHHUA
MUMEIOT CYyIIeCTBEHHBbIE HapymeHus. [lomymeHs! rpyObie OommOKn
IIPU OINPENEJICHUHU CYLIHOCTH PAaCKpbIBAEMBIX IOHATHM, TEOpPHIA,
SIBJICHUH, BCJIEICTBHE HEMOHMUMAHHS CTYIEHTOM HX CYIIECTBEHHBIX
U HCCYHICCTBCHHBIX IMPU3HAKOB U cBs3eii. B oTBere OTCYTCTBYIOT
BBIBO/IBI. ~ YMEHHE  PAaCKpbITh  KOHKDETHBIE  NPOSBICHUS
00001IeHHBIX 3HaHUI He ToKa3aHo. PeyeBoe odopmiienue Tpedyer
MONPABOK, KOPPEKIIHH.

JlaH HemoJHBIA OTBET, MPEACTABIAIOMIUNA COOON pa3pO3HEHHBIE
3HaHHWSA 110 TEME BONpPOCAa C CYIIECTBEHHBIMH OINMOKaMHU B
onpeneneHusX. [IpucyTcTByoT (pparmMeHTapHOCTb, HEJIOTHYHOCTH
n3noxxeHus. CTyIeHT He OCO3HAET CBSI3b JAHHOTO MOHSTHS, TEOPHH,
ABJICHUSA C JpYyTHUMU 00BEKTAMH JUCHUITIINHBI. OTcyTCTByIOT
BBIBO/IBI, KOHKpETH3allMsi M J0Ka3aTEeIbHOCTh H3JIOKEHHSA. Peup
HErpaMOTHad. I[OHOJIHI/ITCJII)HBIG n YTOYHAIOIIHUC BOIIPOCHI
npernoaaBaTesl HE NPUBOIAT K KOPPEKLIUH OTBETa CTYJCHTA HE
TOJIKO Ha IIOCTaBJICHHBIM BOIPOC, HO M Ha JpYrue BOIPOCHI
JHUCIUTUIMHBIL.

He nosyuensl 0TBeTH 10 6a30BBIM BOIIPOCAM JAUCHUIUIIMHBI. 0

21-25

1-20

PesynpTupyromas 5K3aMEHAIlMOHHAs OLIEHKA OIpenessieTcs B coOTBeTcTBUU ¢ IlonoxkeHuem
COT'Y o 6amibHO-pEUTUHTOBOM cUCTEME OLIEHKH 3HAHUN CTYJIEHTOB.

Oo0pa3sen 0WJ1€TOB K IK3aMeHY 0 JucHuIinge «OQ01mas 1 HeOpraHuyecKasi XUuMHsD).
Munucmepcmeo nayku u gvicuie2o oopazosanus PO
Cesepo-Ocemunckuit zocyoapcmeeHnHulil yuugepcumem umenu Kocma Jleeanosuua Xemazypoea
Kagpeopa obueit u neopzanuueckoi xumuu
Hucyunnuna «O0uas u Heop2anuyecKan Xumus
Cneyuanvnocmyp: 33.05.01 Dapmayusn
SK3AMEH: 1 kypc, 2 cemecmp

BWJIET Ne 1

1. Tepmomunammueckne moTeHnuansl (OHeprmm [nb6b6ca wu I'empmromema.)  Kputepwuit
CaMOIPOU3BOJILHOTO MPOTEKAHUSI XUMHUYECKOH peakiuu. TaOnuisl CTaHJApTHBIX W3MEHEHUH
TEPMOJMHAMHUYECKUX BeIMUuH. OmnpenesieHue HalpaBiICHUS CaMOIPOHU3BOIBHOIO NPOTEKAHUS
XUMUYECKOH PEaKIH.

2. OKCOKHUCIIOTHI XJIOpa, CTPOCHHE; 3aBUCHMOCTH CHIIBI KHCJIOT, UX OKUCIHUTEIBHBIX CBOHCTB H
YCTOMYMBOCTH OT CTEMEHHW OKHUCICHHsS XJIopa (BEIMYMHBI MOHHOTO MOTEHIMANA) TpenapaThl
aKTHUBHOTO XJIOpa: XJIOpHas HW3BECTb, XJIOPHAs BOZAA, XJIOpAThl, OpoMaTthl M HOAATHl M HX
cBolicTBa. buosjoruueckas poJib rajJoreHoB.

3. B 3 x pacrBopa conepxurcs 0,310 moas KOH. Paccuuraiite 3uauenne pH storo pactsopa.

3aB. kadeapoii o0mIeit 1 HeoOpraHMIeCKOW XUMHH, TOIICHT JL.M. Kyb6anoBa




Munucmepcmeo nayku u gvicuieco oopasosanus PO
Cesepo-Ocemunckuit zocyoapcmeeHnHulil ynusepcumem umenu Kocma Jlesanoseuua Xemazypoea
Kagpeopa ooueit u neopzanuueckoil xumuu
Hucyunnuna «Qouwas u Heop2anuyecKan Xumusn
Cneyuanvnocmyp: 33.05.01 Dapmayusn
SK3AMEH: 1 kypc, 2 cemecmp

BUJIET Ne 2

1. 3aBHCHMOCTb CKOpPOCTH MPOCTOW pEaKUWH OT KOHIICHTpAaIWW. 3aKOH JEWCTBYIOIIMX Macc.
[lopsinok peaknum. KoHCTaHTa CKOPOCTH peakIHWH. 3aBUCUMOCTH CKOPOCTH PpEAKIUU OT
temneparypsl. [Ipasuno Baut-I'odda. YpaBuenue Appenuyca. JHEprus akTHBALUH.

2. Coengunenus cepebpa (I): oxcupn, mosnyueHuwe, pacTBOpHUMOCTh B Bome. Conu: HUTpAT,
ranareHupl. OkuciuTenbHbIe cBolicTBa cepedpa (I). KommekcHbie coelMHEHNsT ¢ aMMUAKOM,
raJoreHusi- u Tuocynbdart nonamu. Kayectsennas peakuus Ha uoH cepedpa (I). Xummueckue
OCHOBBI IPUMEHEHUS COETMHEHUI Men U cepebpa B MeIUIMHE U (apManuu.

3. VYKaXuTe OKHCIUTEIb U BOCCTAHOBUTEID, IPOLIECCHI BOCCTAHOBIICHUS Y OKUCIICHUS:

H202+ IGV[HO4—) 02+ MIIOz + KOH + Hzo

3aB. kadenpoii obiiel 1 HEOPraHMIECKOH XUMUH, JOLEHT JI.M. Kyb6anoBa

IIpumepHbIe TecTOBbIE 3aJaHNS VIS KOHTPOJISA 3HAHUH 00y4arommxcst

Tema 1: OKUCIANTETbHO-BOCCTAHOBUTEIbHbBIE PeAKIIMU
XUMHUYECKHE pEaKLUU{, NPOTEKAIIIUEe C M3MEHEHUEM CTEINEHH OKHCIEHHUS AJIEMEHTOB, BXOISUIMX B COCTaB
pearupyonmx BeIecTB, Ha3bIBAIOT. . .
Kunernuecknmu
CrexuoMeTpuIeCKUMHU
OKHCIUTEILHO-BOCCTAHOBUTEIbHBIMHU
HounsmMn

Oxucnurenas — 3T0 aTOM, MOJIEKYJIA WIIX MOH, KOTOPBIH
YBeINYUBAET CBOKO CTENICHb OKUCIIECHUS

IIpuHUMAaET 3J1E€KTPOHBI

Okucnsercs

OTnaer CBOH DIIEKTPOHEI

CTCHGHI/I OKHUCJIICHUA MapraHua B HepMaHraHaTe KaJIUus U MaHT'aHATEC HanI/IH COOTBECTCTBCHHO paBHI)I
7+, 6+
T+, 4+
6+, 7+

KonmdecTBeHHBIM KPUTEPHEM BO3MOXKHOCTH TPOTEKAHUS KOHKPETHOTO OKHCIUTEIHHO-BOCCTAHOBHTEIHLHOTO
TIpoIecca SABISAETCS

[omokuTensHOE 3HAYCHHUE CTAHITAPTHOTO OKUCIUTENBHO-BOCCTaHOBUTENBbHOTO (OB) MoTeHIMana BOCCTaHOBUTENS
OtpunarensHoe 3Haderre OB moTeHIana OKUCINTeNs

OTpunaTenbHOE 3HaYeHUE PA3HOCTH IEKTPOOTPULIATEIEHOCTENH BOCCTAHOBUTENS U OKUCIUTENS

[TonoxuTenbHOE 3HaYCHUE PA3HOCTH CTaHAapTHRIX OB MOTEHINAIOB OMYPEaKITHil OKUCIEHUS U BOCCTAHOBIICHUS

BoccranoBuTENNb — 3TO BEMIECTBO, AaTOMBI KOTOPOTO B XOJI€ OKHCIUTEIHFHO-BOCCTAHOBUTEIBLHBIX ITPOIIECCOB
HpI/IHI/IMaIOT BHCKTpOHI)I U ITIOHUXKXAKT CBOKO CTCIICHL OKUCJICHUA

OTHa10T 3NEKTPOHBI U MOBBIIIAIOT CBOIO CTENEHb OKUCICHUS

He n3MeHsIoT cBOCH CTEICHN OKHUCIICHUS

CreleHb OKUCIICHHS XpoMa B IUXpOMATC KaJIid paBHA
3+
6-



6+
3-

Yro npeacTaBaseT coboii mpeBpaleHue OTHOCHTENBHO Xpoma? Cr077® Cr*’
BoccTaHoBeHre B KUCIION cpelie

OkucneHre B KUCIIOH cpene

JlucmponopiuoHupOBaHNe

OkucneHre B MIEIOYHON cpejie

JluxpoMaTt Kajus OTHOCHTCS K THITHYHBIM
Boccranosurensm

CHUJIBHBIM KHCI0TaM

OxHCIATEIIM

C1a0bbIM KHCIIOTAM

B kaxoii cpe/ie mpoBOMIOCh BOCCTAHOBIICHUE ITIEPMaHTaHaTa Kajusl, €CJI PAaCTBOP MPUOOpPEI 3eIeHYI0 OKpacKy?
B HelitpanbHoit

B kucnoit

B cunpHO mieaouHoM

B kaxkoii cpefie IpoBOAMIIOCH BOCCTAHOBICHUE TIEpMaHTaHaTa KaJIHs, €CTH PACTBOP 0OCCIIBETHIICS?
B HeliTpasibHOMU

B xucnoi

B cuiibHO 11en04HOR

Vxkaxure Ha6op BCIICCTB, BKJIFOYAIOIIUH TOJBKO TUIMHYHBIC OKUCIIMTCIIN:
KMHO4, 02, KzCI'207, Mn207, HNO3

KNO,, H,S04, SO,, KC104, O,

Fz, st, HNO3, KI\/II’IO4, HzOz, Br,

Tema 2. Pacuernblie 3axaun no teme «Pacteopbl. Crioco0bl BEIpaxkeHHs] KOHIEHTPALMH PACTBOPOB»

Paccunraiite Maccy HaBecku HaTpusi ruapokcuna (Momspaas macca — 40 1/MONb), HEOOXOOUMYIO TS
npuroToBienus 230 M pacTBopa ¢ KoHIeHTpauer 0,6 Moib/11. BeibepuTe MpaBUIbHBINA OTBET.

74T

55T

94r

Paccunraiite Maccy HaBeckum Kamms Tuapokcuaa (MomsipHas macca — 56 1/Monb), HEOOXOIMMYIO st
npurotoBienus 200 M1 pacTBopa ¢ KoHIeHTpanuen 0,5 Moib/11. BeiOepuTe mpaBHIIEHEIN OTBET.

5,6T

48T

7,31

PaccunraiiTe Maccy BemiecTBa, HEOOXOJUMOTO JJisi MPUTOTOBJICHUS BOJHOTO PacTBOpa. P-IUIOTHOCTH PacTBOpA.
OTBeT yKaXuTe ¢ TOYHOCTHIO /10 Tpex 3Hadammx mudp: 100 mi 35,5%-voro pactBopa NaOH; p=1,39 r/mi.

49,345 r

55,567

134,569 r

PaccunTaiiTe Maccy BellecTBa, HEOOXOAMMOIO IUISi NPUTOTOBIICHUS BOJHOTO PAacTBOpA. P-INIOTHOCTH PacTBOpA.
OTBeT yKaXXHuTe C TOYHOCTBIO A0 Tpex 3Hadaumx uudp: 200 mn 8%-noro pacteopa K,CrOs; p=1,06 /M.

32,4501

16,960 r.

12,655



Tema 3. XumMuueckass KHHeTHKA.

TemmnepaTypublii k03 dunuenT peakunu paseH 2. Ckopocts peakuuu npu 20°C - V. [Ipu kakoii temneparype s
TOM K€ peakIui CKOPOCTh V> U3MEHHUTCSA TakK, 4To V, = 8V,?

50

10

30

100

Jna xummdaeckoro nporiecca FeO(tB) + H,(1) = Fe(tB) + H,O(k) ykaxkuTe, BO CKOJIBKO pa3 YMEHBIIIUTCS CKOPOCTh
MIPSIMO¥ peakIiuyl IPH YMEHBIIEHNH KOHIIEHTPAIH Bojgopoaa B 3 pa3za?

B 3 pasza

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
TeMIepaTypHblii KO3 uIMeHT peakun?

8

4

3

2

Temad. Xumuuyeckass TepMOANHAMMKA.

ITporeccrl, MPOTEKAOIITHE TPH MIOCTOSTHHOM TEMITEpaType, Ha3bIBAIOTCS:
M300apUICCKUMU

HU30TEPMUYCCKUMHU

HN30XOPHYCCKIMHU

afnabaTHYCCKUMHU

TennoBoii 3 deKT peakiuy, NPOTEKaroIIEeH IPU NOCTOSHHOM JaBJICHUH, HA3bIBAETCSI H3MEHEHUEM:
BHYTPEHHEH 3HEPruu

SHTAJIBIINU

SHTPOIHHU

cBoOOTHOM 3HeprIM [ MO0OCca

Kakwue mporeccsl Ha3bIBalOT IK30TEPMUUECKUMU:
Ju1st KoTopeIX AH oTpuniatenbHo

JUTst KOTOPBIX AG OTpHIIaTEThHO

Ju1st KoTopblx AH nonoxurensHO

JUTst KOTOPBIX AG TIOJIOXKUTENBHO

Kakwue mporieccsl Ha3bIBalOT YHIOTEPMHUUECKUMHU:
Jutst KoTopbIx AH oTpumarensHo

IUIst KOTOpBIX AG OTpHLIATENBHO

Ju1st KOTOpsIX AH MonokuTensHo

JUTst KOTOPBIX AG TOJIOXKHUTENBHO

B m300apHO-M30TEpMUYECKHX YCIOBHAX B CHCTEME CaMOIIPOM3BONIBHO MOTYT OCYIIECTBISTBHCA TOJIBKO TaKHe
NPOIIECCHI, B pe3ynbTaTe KOTOpBIX SHeprus [ nbdoca:

HE MEHSIETCS

YBEITMYNBACTCA

YMEHBIIAETCS

JOCTUraeT MaKCUMaJIbHOT'O 3HAYCHHUS

MareMaruueckoe BeIpakeHue Juist sHepruu [ mooca



G=U-TS

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

Tema 5. Xumnuyeckoe paBHoOBecHe.

YkaxuTe, B KAKOM HalpaBlIeHUH CMECTUTCS PaBHOBECHE TIPU MOHIDKEHUH TeMIiepatypsl i peakiuu 2SO, (1) +
0, (1) < 2S05 (1), AH°p =-196,6 xJ[x

Bnpago

Brneso

He cmecTurcsa

YKaxuTte, B KAKOM HAIPaBJICHUM CMECTUTCSI paBHOBECHE P MOHIKCHUH TeMIIepaTyphl s peakiuu N, (1) + O,
(r) < 2NO (1), AH°p = 180,7 xJIx

Bnpago

Baero

He cmecTurcsa

VYKaxuTe, B KAKOM HAMpPaBJICHUU CMECTUTCS PABHOBECHE IMPH MOHIKCHHH TEMIEPATyphl A peakmuu N, (T) +
3H,(r) < 2NH; (1), AH°p = - 92,4 k]

Bnpaso

Baegro

He cmectutces

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

Bnpaso

Bnego

He cmectutcs

Tema 6. OCHOBHBIE KJIACCHI HEOPTAHMYECKHX COCIMHEHMIA.

CrosxHbIe HCOPraHn4€CKrUEe BCUICCTBA 0OBIYHO ACIIAT Ha YCTBIPC Ba)KHCHUIITHX KjIacca:
MeTtaiiel, HEMETaIUIbI, KUCIOTHI, COJIN

OKcH Bl TEPOKCUABI, KUCIIOTHI, COH

OKcuzibl, OCHOBAaHMSI, KUCIIOTHI, COMU

OKCI/IIlaMI/I Ha3bIBAaXOT COCAMHCHUS,

Conepxaliyue aToMbl KHCIOpOJa

CocTosmire u3 AByX 3J€MEHTOB, OJJHUM U3 KOTOPBIX SBISETCS BOJAOPOX

Cocrosmue U3 IByX 3JIEMEHTOB, OJHUM U3 KOTOPBIX SIBISIETCS KUCIOPO/ B CTENIEHU OKUCICHUS 2-
Conepxalue ruIpOKCUIbHYIO TPYIITY

K amdoTrepHbIM OKCHIIaM OTHOCSTCS
SiOz, ZHO, C1207

BCO, Ale}, N205

CI’zO}, on, Cl,O

CI’203, A1203, Zn0O

Kaxkue BemecTBa npu qucconuanuyd 00pa3yroT HOHBI BOAOPoIa?
conu

KHUCIIOTBI

[lenoun

OKcuabl

Kakwue BemiecTBa B pe3yibrare AUCCOLMUAIIN 00pa3yOT THAPOKCH I-OHBI?



KHCJIOTBI
IEJI0YUN
Comn
OKcuabl

Kaxue nOHEBI BEI3BEIBAIOT KHCITYIO pEaKIUto paCTBOpa?
OH"

Cr

H+

SO42_

Kakune MoHBI BBI3BIBAIOT HICJIOYHYIO p€aKInuIo paCTBopa?
K+

Na*

OH

H+

Tema 7. I'uaposus coJeii.

3anummTe ypaBHEHIE PEaKIH THIPOIN3a U YKAKNATE XapaKTep cpeabl s pacTBopa Na,S:
pH<7
pH=7
pH>7
pH=7

3anuiuuTe ypaBHEHHE PeakLU IHIPOJIN3a U YKAKUTE XapakTep cpeabl 1 pactsopa K;POu:
pH<7
pH=7
pH>7
pH=~7

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

pH=7

pH>7

pH=7

Tema 8. Xumnueckas cBsi3b.

B kakux u3 NEPCUNCICHHBIX MOJICKYJI 06pa30BanaCI> KOBAJICHTHAs CBA3b 110 JOHOPHO-AKUCIITOPHOMY MeXﬁHI/I3My?
NH,"

CH,4

BGCIz

CO327

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

BI'2

N>

O,

Kakoe u3 mpocThIX BelecTB 00pa3oBaHoO 3a cYET 2-X AIEKTPOHHBIX Map?
F>

BI'z

N>

O,



Kakoe u3 mpocThIX BemecTB 00pa3oBaHoO 3a cyeT |- 3IeKTpOHHON maphl?
NaCl

BI’Z

N,

O,

Tema 9. KomIuiekcHbIe cOeJUHEHUSI.

Omnpenennure CTENEHb OKHCICHUS MW KOOPAMHAIIMOHHOE YHCIO KOMILIEKCOOOpa3oBaTenss B KOMIUIEKCHOM
coequnennu Nas[Ag(S,0s)a].

(+1,4)

(+2,4)

(+4, 6)

(+3, 6)

(13, 4)

Onpenenure CTENEeHb OKUCICHUS W KOOPAMHAIIMOHHOE YHCIO KOMIUIEKCOOOpa3oBareiss B KOMILUIEKCHOM
coequaeHnn K[Co (NO,)4(NH;).].

(-1,6)

(0,4)

(_25 6)

(+3, 6)

(+3,4)

Onpenennte CTEeNEeHbh OKWCIEGHWS W KOOPAMHALMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTenst B KOMILUIEKCHOM
coemunaennn [Pt(NH;),Cl,].

(+1, 4)

(+2, 4)

(+4, 6)

(+3,6)

(+3,4)

OnpefenuTe CTENEHb OKUCJICHUS W KOOPJMHAIIMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTeiss B KOMILUIEKCHOM
coequnenuu [Pt (CN),(NH;),].

(+1, 6)

(0, 4)

(+2,2)

(+2,4)

(+4,4)

Tema 10.2JieKTPOHHOE CTPOEHHE aTOMA.

Yka3arh 3HaY€HHE MAarHUTHOTO KBAHTOBOT'O YMCIIA JJISL p- SIEKTPOHOB

0
(_2, _15 09 +1, +2)
(_19 07 +1)

(_35 _25 _13 07 +15 +29+3)

K KakoMy CeMEHCTBY OTHOCHTCS 3JIEMEHT, MMEIOIIMI CIIEAYIOIIEE PACIOI0KEHHE DIEKTPOHOB Ha BHELIHEM
SHEPreTHYECKOM ypOBHE 4s” 4p*?
S

/
d

p

CKOJIBKO 3JICKTPOHOB HaxoauTcs Ha 4f-nogypoBHe atoma Pb?
14

6

10



2

Kaxoii u3 nepeyncieHHbIX METANIOB OTHOCUTCS K p-dieMeHTaM?
Mg
Cd
Ge
Ce

Ha xakoM 5HepreTH4ecKoM YPOBHE HE MOXKET OBITh d-3JEKTPOHOB?
4

3
2
5

KakoMy HOHY COOTBETCTBYET 2JIeKTpoHHas Gpopmyna [Ar] 3d®?
C 02+
F ez+
Co™
Fe*

Tema 11. pH pacTBOpOB 3J1€eKTPOJIUTOB.

Yemy paeHn pH 0,1 M pacTBopa COISIHON KUCIIOTHI?
2

1

1,5

0,5

Uemy pasen pH 0,01 M pactBopa cONSTHONH KHCITOTHI?
2

1

1,5

0,5

Uemy pasen pH 0,001 M pactBopa COlsTHON KUCIOTHI?
2
3
1,5
0,5
Tema 12. Xumusi 3J1eMEHTOB.
KommuiekcooOpazoBareneM B OEpIIMHCKOM J1a3ypy SBISIETCS aTOM
Co(III)
Ag(l)
Fe(III)
Fe(I)
Ni(II)

KommutekcooOpazoBareneM B TypHOYIIEBOI CHHU SIBIIIETCS aTOM
Co(I11)

Ag(D)

Fe(I1I)

Fe(II)

Ni(II)

KpaCHaH KpOBsAHAsA COJIb UCITOJIb3YCTCA AJId 06Hapy>KeHI/I$I HNOHOB
Co(III)

Ag()



Fe(11I)
Fe(Il)
Ni(II)

JKenrast kpoBsiHAs COJIb UCMIOB3YETCS ISl OOHAPYKEHHSI HOHOB
Co(1II)

Ag(D)

Fe(III)

Fe(Il)

Ni(II)

[{uaHuAHBIC KOMITIEKCHI — 3TO KOMIUIEKCHI, COICPIKAIIHE JTUTaH/]
CN-

O,

CO

OH

SCN-

HpI/I CMCHIMBAHWU BOJHBIX paCTBOPOB XJIOpHUAa aJIIOMUHUA U Kap60HaTa HaTpusd B 0CaAO0K BhIIagacT
KapOOHAT aTFOMHUHHUS

XJIOPHU/T HATPHUS

THIPOKCHUT ATFOMHUHHUS

TUIPOKCUJ HATPUs

0CaJI0K HE BBIMATaeT

[Tpu cMmemmmBaHK BOJTHBIX PACTBOPOB CyJb(haTa aATFOMUHHS U KapOoOHATa Kallisl B 0CAI0K BBITIAIAET
KapOOHAT aTIOMUHUS

cynbdaT Kanus

THJIPOKCH]T ATFOMHHUS

THIPOKCH] KaJTHsI

0CaJIOK HE BBIMIAJIAET

[Tpu cMemmmBaHNK BOTHBIX PacTBOPOB Xxiopuaa skenesa (I1) m kapbonarta kanus B 0CaI0K BbITIaaeT
KapOOHaT Kene3a

XJIOpHJ KaJIns

THAPOKCHI JKeJle3a

THUAPOKCHUJ KaJIHs

0CaJIoK He BbINAaNaeT

[Ipu cMemmBaHNY BOJHBIX PACTBOPOB XJIOPUA aTIOMUHHSA U CyIb(pHIa HATPUSL
BBINIAJAET 0CaN0K

HE BBINANaeT 0CaA0K

BBIJEIIAETCA ra3

HE BBIIEIISETCS T'a3

peakuus He UIeT

[Tpu cMmemmBaHNK BOTHBIX PACTBOPOB XJIOPUAA ATIOMUHHS U Cylb(ara HaTpus
BBINAJIAET 0CAJI0K

HE BBINAJAeT 0Call0K

BBIJICIISICTCSA T'a3

HE BBIJIENIACTCS ra3

peakuus He uIeT

Kaxoii 3 IpoAyKTOB peakiuy MeTajia ¢ a30THOW KMCIOTOM HEBO3MOXKEH:
NO;

NO;

N>

H,



CymMma k03¢ PUIIHEHTOB B COKpalieHHOM HoHHOM ypaBHeHun peakuun HC1O4 + NaOH — pasna

AN Bk WIN

Iloka3aTesin U KpUTEPUH OLICHUBAHUA KOMIIETEHUMH HA PAa3JIMYHBIX ITaNax UX
¢bopmupoBanus, onucanne MKaJI OeHUBAHUS

YpoBeHb cGOpMHPOBAHHOCTH KOMIIETEHIN I

«MuUHUMAJbHBIH
YPOBeHb
He TOCTUTHYT»
(MeHee 55 6aJ/10B)

«MUHHMAJbHBIH’
YPOBEHb»
(56-70 6an10B)

«Cpennuii ypoBeHb»
(71-85 das0B)

«BbICOKHUI YPOBEHB)
(86-100 6an10B)

Komnemenuyuu ne

Komnemenuuu

Komnemenyuu

Komnemenyuu

cchopmuposaribl. copmuposanui. cchopmuposanbl. cchopmuposanbl.
3HaHusT  OTCYTCTBYIOT, | COpMUPOBaHEI 3HaHuA oOmmpHeIe, | 3HaHHS TBEpABIE,
YMEHHUSI W HaBBIKM HE | 0a30BbIe CTPYKTYpPBI | CHCTEMHEIE. apryMEHTHPOBaHHBIE,
c(hOpMHUPOBAHBEI. 3HAHUN. Ymenus HOCAT | BCECTOPOHHHE.
YMeHust parMeHTapHBI | peNpOIYKTUBHBIN YMeHus YCIIEIIHO
u HOCAT | XapakTep, MIPUMEHSIOTCS K
PENpPOAYKTUBHBIN MIPUMEHSIOTCS K | PEIICHUIO KaK THUIIOBBIX,
Xapakrep. peleHnIo THMOBBIX | TAK W HECTAHJAPTHBIX
HeMmoHcTpupyercs 3a7aHui. TBOPYECKHUX 3aJaHUU.
HU3KUH ypoBeHb | JleMoHcTpHupyeTcs HemoHcTpupyercs
CaMOCTOSITEIIBHOCTH JIOCTAaTOYHBI YPOBEHb | BBICOKHI YPOBEHb
MIPAKTHYECKOTO HABbIKA. | CAMOCTOSTEITLHOCTH CaMOCTOSITETTLHOCTH,
YCTOHYHBOTO BBICOKas aJalTHBHOCTb
MIPAKTHYECKOTO MPAKTHYECKOTO HABBIKA
HaBBIKA.
Onucanue KpUTepUeB OlIeHUBAHUS
Oobyuaromuiics Obyuaromuiics Oobyuaromuiics Oobyuaromuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPHPYET:
- CYIIECTBEHHBIE | - 3HAHUA | - 3HAHWE U MOHUMAaHUE | - riy0ookue,
npobenbl B 3HAHHAX | TEOPETUYECKOTO OCHOBHBIX  BOIPOCOB | BCECTOPOHHHUE u
y4eOHOro Marepuana; MaTepuana; KOHTPOJINPYEMOTO apryMEHTHPOBAaHHBIE
- JOICKAIOTCSI | - HETOJIHBbIC OTBETHl Ha | 00beMa MIPOrPaMMHOIO | 3HAHUSA IPOrPaMMHOIO
MPUHLUIHATBEHBIE OCHOBHBIE BOIPOCHI, | MaTepuaa; Marepuaa;
omKOKK MpU OTBETE Ha | OIIMOKM B OTBETE, | - TBEpPAbIE 3HAHWA | - TMOJHOE TOHHMaHHE
OCHOBHBIE BOIPOCHI, | HEJOCTATOYHOE TEOPETHYECKOTO CYIITHOCTH u
OTCYTCTBYET 3HaHHE W | IOHWMaHHWE CYIIHOCTH | MaTepuaa. B3aMMOCBSI3H
NOHUMAaHUE OCHOBHBIX | M3JIaraeéMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMbIX
MOHATUHN U KaTeropuif; | - HEYBEpPEHHBIE U | yCTaHaBJIMBATh U | IPOLIECCOB W SBICHUH,
-HEeTIOHNMaHNe HETOYHBIE OTBETHl Ha | OOBACHATH CBS3b | TOYHOE 3HaHWE
CYIITHOCTH JIOTIOJTHUTENbHBIE NPaKTUKH W TEOPHH, | OCHOBHBIX MOHATHH B
JIOTIOJTHUTENBHBIX BOIIPOCBHI; BBISIBJISITD paMKax  00CyKIaeMBbIX
BOIIPOCOB B  PaMKax | - HEJOCTATOYHOE | MPOTUBOPEUHS, 3aJaHU;
3aJlaHui; BIIAJICHUE JUTEPaTypoH, | MpoOIeMbl u| - CIIOCOOHOCTH
- OTCYTCTBHE YMEHHS | pEKOMEHIOBaHHOM TEHJCHIIMU Pa3BUTHUA; | YCTaHaBIUBAaTh u
BBITIOHATH IPOrpaMMO - IpaBWJbHBIE U | OOBSACHATH CBS3b
MPAKTHYECKUE 3aJaHUS, | AUCHUIUINHEL, KOHKPETHEIE, 0e3 | IpPaKkTHKHU U TEOpUH;




MIPeTyCMOTPEHHEIE - yMmeHHe 0e3 TpyObIX | rpyOBIX OmuooK, | - JIOTHYECKH
porpaMmmon OIuO0K peuiath | OTBETHI Ha | TOCJIe/IOBATEIIbHEIC,
JUCTIVTLITAHBL; MPaKTHYECKUE 3aJlaHus, | IIOCTABICHHBIC COJlepKaTeIbHBIC,
- OTCYTCTBUE | KOTOPBIC CJIeJyeT | BOMPOCHI; KOHKPETHBIC u
TOTOBHOCTHU BBIIIOJIHUTG. - YMCHUE peuiaTth | UCUCPIIBIBAIOIIUEC
(cocoGHOCTH) K MIPaKTHYECKUE OTBETHI Ha BCE 3aJ[aHMUA,
JMUCKYCCUM W HU3KYIO 3a/laHus, KOTOpBIE | a TaKxKe
CTCIICHb KOHTAKTHOCTH. CJICAYCT BBINIOJIHUTD, JOITOJIHUTCIIBHBIC
- BIIAQJICHUE OCHOBHOH | BOMPOCHI 3K3aMEHATOPA;
TUTEPaTypoi, - YyMEHHE  pelIaTh
PEKOMEHIOBaHHOM MPaKTHYECKUE 3a1aHus;
porpaMMmon - cBOOOHOE
JICIIUTLINHEI; WCTIOJIh30BAHHE B
- HaIA4HMe | OTBETaX Ha BOIPOCH
COOCTBEHHOM MaTepraioB
000CHOBaHHOM PEKOMEHIOBaHHOM
TTO3UIUH 0 | OCHOBHOM u
00CcyXKT1aeMbIM JOIIOJIHATEIHHOMN
BOTIPOCAM. JIUTEPaTypBhI.
Bo3MoxHBI
HE3HAYHTETbHEIE
OTOBOPKHU u
HETOYHOCTHU B
PaCKpPBITHH OTAETBHBIX
MOJIOKEHUI BOIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEYJIOBJIETBOPHTEIb | «YAOBJETBOPHUTEIHLHO» «xopomuio» / «OTJIUIHOY» /
HO» /He 3a4TEeHO / «<3a4TEHO» «324YTEHO» «324YTEHO»

9. VYyeOHO-MeTOAMYecKOe U HHPOPMALIMOHHOE O0ecTiedeHue QU CIUILIMHBI (MOILYJIs1)
a) OCHOBHAf JIUTEpaTypa:

1. OOmas xumus. buodusnueckas xumus. XuMusi OMOTEHHBIX IJIEMEHTOB: YUYEOHMK NJIsl BY30B /
10.A. Epmios, B.A. Tlonkos, A.C. bepnsiua u ap.Ilox pen. FO.A. Epmiosa. - 2-¢ u3a.,ucnp.u JOII. -
M: Beici.ak., 2000. - 560 c.

2. IlpaktukyMm no oOmeil xumuu. buodusznueckas xumus. XumMusi OMOTEHHBIX 3JIEMEHTOB: Yyueo.
noco0.1s By3oB / mox pen. B.A.Ilonkosa, A.B.babkoBa. - U3n.3-e, nepepab. - M.: Beicur.uik.,
2006. - 239 c.

3. Epmos, F0. A. O6uast xumusi. Bruodusnueckas XuMusi. XuMusi OMOTCHHBIX 371eMEHTOB B 2 KH. Kuura 1 :
yueOHuK 171 By30B / FO. A. Epmios, B. A. [lonikos, A. C. bepnaan. — 10-e uzn., ucrp. u gom. — Mocksa :
WznatensctBo Opaiit, 2020. — 215 c¢. — (Bricmiee obpa3zosanue). — ISBN 978-5-9916-8659-4. —
Texcr: anextponnsiit / IBC Opaiir [caiit]. — URL: https://urait.ru/bcode/452203

4. Epmos, 0. A. O6mas xumus. buodusuueckas xumust. XUMUsi OHOT€HHBIX 3JIeMEeHTOB B 2 KH. Kuura 2 :
yuebnuk ams By30B / FO. A. Epmos, B. A. Ilonkos, A. C. bepnsan. — 10-e u3n., ucnp. u gon. — Mocksa :
UznatensctBo KOpaiit, 2020. — 360 c. — (Bsicmiee oOpa3osanue). — ISBN 978-5-9916-8660-0. — Tekct
: anextpouHkIit // OBC FOpaiit [catit]. — URL: https://urait.ru/bcode/452204

5. Epmos, 0. A. OO6mas xumusa. buodpusnueckas xumus. Xumus OUOTEHHBIX DJIEMEHTOB.
yueOnuk mya By3oB / FO. A. Epmos, B. A. Ilonkos, A. C. bepnsun ; mon pemakiuein H0. A.
EpmoBa. — 10-e u3z., nepepad. u norn. — Mocksa : M3garensctBo Opaiit, 2016. — 562 ¢. —
(bakanaBp. Akagemudeckuii Kypc). — ISBN 978-5-9916-4337-5. — Tekct: anektponHsbii // 95C
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/388811



https://urait.ru/bcode/388811
https://urait.ru/bcode/452204
https://urait.ru/bcode/452203

6. babkos, A. B. O0mas u Heopranuueckas xumus : yueOnuk / badkos A. B. , bapabanosa T. U. ,
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

7. Xomuuu A. B. O6mias xumust: yueonuk / Komaun A. B./ mox pen. B.A.ITonkosa, A.B. XXonauna.
- M. : IDOTAP-Meana, 2012. - 400c.

8. JlurBunoBa T. H. Xwumus nias MeIuKoB: OMOT€HHBIC HJIEMEHTHl M KOMIUIEKCHBIE COCIMHECHHUS :
ydyeOHoe rmocobue s 6akamaBpuara u cienuanurera / T. H. JlurBunoBa, H. K. BeickyOoBa, JI. B.
Henamesa ; nox obmiei penakuueid T. H. JIutBunoBoil. — 2-e u3ng. — Mocksa : M3narenscTBo
IOpaiir, 2019. — 222 c¢. — (bakanaBp u cnenuanuct). — ISBN 978-5-534-10943-6. — Tekcr :
anekrpornbi // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/432463

9. AxwmeroB H. C. Obmas n Heopranudeckas xumus : Y4ueOHuK 11 By30B / AxmeroB H. C. - M. :
Bricmiag mikouna, 2002. - 743c.

10. AxmetoB H.C. JlaGopaTopHble U CEMHUHAPCKUE 3aHATH IO OOINEH W HEOPTraHUYECKOW XUMHUU :
YuebHnoe mocobue s crynentoB By3oB / H. C. AxmeroB ; H.C.AxmeroB, M.K.A3u3oBa,
JL.U.bagpiruna. - 4-e uza.ucnopas. - M.: Beiciias mkosna, 2002. — 368 c.

11. Mudraxosa, H. I1I. O0mas u Heopranuueckast XuMmusi. Teopusi U MpakTHKa : yaeOHOe mocooue /
H. III. MudTtaxosa, T. I1. [Terpora - Kazans : U3gatensctBo KHUTY, 2018. - 308 c. - ISBN 978-
5-7882-2345-2. - Tekct : anexkrponnsiii // ObC "KoncynbranT crygenta” : [caiit]. - URL : https://
www.studentlibrary.ru/book/ISBN9785788223452.html

12. JIynuuanckasi, H. H. O0mas u Heopranuyeckas XuMus : yueOHOE MOCOOHE JUIsi TEXHHUUECKUX
By30B / H. H. J/IBynuuanckas, B. M. EpmomaeBa - MockBa : U3zmarensctBo MI'TY um. H. D.
baymana, 2018. - 463 c. - ISBN 978-5-7038-4767-1. - Tekctr : snextponnsiii // 3BC
"KoHncynbTaHT cTyneHra" : [caiiT]. - URL :
https://www.studentlibrary. ru/book/ISBN9785703 847671.html

0) 1OMOJTHUTEIbHAS JIUTepaTypa:

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

14. I'nunka, H. JI. 3amaun u ynpakHeHHs 10 001Iei XuMuH : yueOHo-npakTHueckoe nocooue / H. JI.
I'muuka ; mon penaknueit B. A. ITonikoBa, A. B. babkoBa. — 14-e u3na. — Mocksa : M3narenscTBo
FOpaiit, 2020. — 236 ¢. — (Bwicmee obpazoBanue). — ISBN 978-5-9916-8914-4. — Tekcr:
anextponnbii // DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/449820 .

15. I'muaka H.JL.  O6mas xumust : yue6. mocooue / H. JI. ['munka. - U3a.ctep. - M. : KHOPVYC, 2013.
- 752c.

16. AnekcangpoBa, O. A. Xumus HEMETaUIOB : y4eOHHMK W NPaKTUKYM JUisi By3oB / O. A.
Anexcanaposa, U. . Cunoposa. — 3-e u3n., ucnp. u gon. — Mocksa : U3narensctBo IOpaiir,
2020. — 358 c. — (Bricmee oOpazoBanue). — ISBN 978-5-534-04422-5. — Tekcr:
anekTpoHHbIl // DBC FOpaidt [caiit]. — URL: https://urait.ru/bcode/451483 .

17. O6mast m HeopraHuveckas xumusa: ydeOHoe mocoowe / B.B. JlenucoB, B.M. Tananos, 1.A.

Henuncona, T.1. [IpoBoBo3oBa; nox pena. B.B. /lenucoa, B.M. TananoBa. — PocToB-Ha-/[ony :
®enuke, 2013. — 576 c. : w1, cxem., Tabn. — (Beicmee oOpa3oBanue). — Pexxum moctyma: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=271598

B) MporpaMMHoe odecnieueHue u MHTepHET-pecypchbl
ObecrmieyeH AOCTYNl K COBPEMEHHBIM MPOQECCHOHANBHBIM 0a3aM JaHHBIX, WH(OPMALMOHHBIM
CIIPaBOYHBIM U MTOMCKOBBIM cuctemaM (6ubmuorexka COI'Y):


https://biblioclub.ru/index.php?page=book&id=271598
https://urait.ru/bcode/451483
https://urait.ru/bcode/449820
https://urait.ru/bcode/444652
https://www.studentlibrary.ru/book/ISBN9785703847671.html
https://www.studentlibrary.ru/book/ISBN9785788223452.html
https://www.studentlibrary.ru/book/ISBN9785788223452.html
https://urait.ru/bcode/432463
https://www.studentlibrary.ru/book/ISBN9785970423943.html

1. Dnexrponnas 6ubmoreka auccepranuu u aBropedeparos PI'b (3B/] PI'B) (https:/dvs.rsl.ru).

2. ObC «YnuBepcurerckas 6udmmoteka online» (https://biblioclub.ru).
3. ObC «Hayunas snextpoHHas 6ubnmoreka eLibrary.ru» (http://elibrary.ru.)

4. VuauepcanpHas 0a3 manueix East View (https:/dlib.eastview.com). Jlorun: Khetagurov

[Tapons: Khetagurov
5. OBC «KoncynbTanT crynentay. http://www.studentlibrary.ru

6. OBC «IOpaiit» - oOpazoBaTenbHas cpena, BKIOYANONIAs BUPTYaJbHBIH YHUTAJBHBIA 3ai
y4eOHMKOB M y4eOHBIX MOCOOMI OT aBTOPOB W3 BeAylIuMX By30B Poccum mo BceM HampaBiIeHHUSIM U

crienuaabHOCTIM (Www.biblio-online.ru)
7. NndopmarmonHo-npaBoBoit moptan «[apant» (http:/www.garant.ru/ ).
8. CnipaBouHast mpaBoBas cuctema KoncysnpranT [Imtoc (http:/www.consultant.ru/ ).

CocTaB JTNIEH3HOHHOTO M CBOOOHO PACTPOCTPAHAEMOT0 MPOrPAMMHOTO
o0ecrieyeHusl, B TOM YHCJIe 0TEYeCTBEHHOr0 POM3BO/ICTBA

Ne i/

HaumenoBanue

Ne noroBopa (JinueH3ust)

Windows 7 Professional

Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 .

Office Standard 2016

Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 .

AHTHBUpPYCHOE
OporpaMMHOe oOecreyeHue
KasperksyTotalSecurity

Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
14.03.2019 r, npoanena no 2021 r.

[Iporpamma s O9BM «bank
BOIIPOCOB  JUIA  KOHTPOJA
3HaAHUN»

Pazpabotka cory CBuzeTeNnbCTBO 0
rOCYJapCTBEHHOM PErucTpalid NPOrpaMMmbl  JJIs
OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)

CiscoWebex- Cucrema
pOBEJICHHS BEOUHAPOB.

00O AiicrexknoroBop Ne J[83-2020 ot 10.08.2020-
10.08.2021 r.

CucreMa IIOMCKA TEKCTOBBIX
3aIMCTBOBaHUU
«Armumnarnar.BY3»

Ne795 oT 26.12.2020 (meicTBUTEICH o
30.12.2021r) ¢ 3A0 «Antu-Ilnaruar»

[Iporpammuoe oOecrieueHue
ISt pPEAAKTHPOBAHUS
xumudeckux  dopmyn  Isis
Draw

CBo0OoHOE TTporpaMMHOE oOecrieueHue (0eCCpovHO)

Cucrema TECTHPOBAHUS
Sunrav WEB Class

Ne468 ot
(6eccpouHo)

03.12.2013 MII Cynratyaua P.T.

oubsnoreka
aBTOpedeparon

DneKkTpoHHas
JUcCcepTaluul |
PI'b(OB/] PI'B)

https://dvs.rsl.ru
Tpebyercss peructpauus B
cory

oubroTeke

OBbC"YHuBepcurerckas OuOIMOTEKA
ONLINE"

https://biblioclub.ru
Tpebyercs peructpauus B OubIMOTEKE
cory

OBC «Hayunas »snekTpoHHas

http://elibrary.ru.



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

oubimoreka eLibrary.ru» Tpebyercss peructpammus B  OuOITHOTEKE
cory

VYuuBepcanpHast 0a3 mannbeix East | https:/dlib.eastview.com
4. View

Jlorun: Khetagurov; ITaposs: Khetagurov

ObC  «KoncynpTanT  cryaeHTa» | http:/www.studentlibrary.ru

CryneHueckas aneKTpoHHas | Tpebyercst peructpamuss B OubiInoTEKe
oubnmoreka Mo wmemunuHckomy u | COI'Y

(bapManeBTHYECKOMY 00pa30BaHMIO,
a TaKKe MO €CTECTBEHHBIM M TOUYHBIM
HayKaM B IIEJIOM.

OBC «Opaiit» - obOpa3oBatenbHas | www.biblio-online.ru

cpena, BKIOUarOllas BHUPTyalbHbIH | Tpebyercs perucTpanus B OuOnuoreke
YATATbHBIN  3am  ydeOnumkoB u | COI'Y

6. | yueGHBIX TOCOOMIT OT aBTOPOB W3
BeAylIUX By30B Poccum mo Bcem
HaIlpaBJICHUSM U CHELUATBHOCTAM

I') MeTOAHYECKHE YKA3aHUs, pa3padoTaHHble cocTaBUTeNAMH Padoueii mporpaMmabi:
1. Ky6amoBa JIL.M. Xumus OWOTEHHBIX D3JIEMEHTOB. Y4eOHOoe mocobue.- BramukaBkas:
®OI'BOY BO «COTI'Y um. K.JI. Xeraryposay, 2017, 160 c.
2. Heénora O.B., Kyb6amnosa JI.LM. Xumusi KOOpIMHAIIMOHHBIX COCIMHEHUN. [DIEKTPOHHBIN
pecypc]: ydebnoe mocobue/ CapatoB: Au Ilu Dp Memma, 2017.— 75 c.— Pexum
noctyna: http:// www.iprbookshop.ru/73347.html — 3BC «IPRbooks».

10. MaTepuanbHO-TeXHUYECKOe o0ecnedeHne JUCHUNIHMHBI (MOIYJIS)

YueOHble ayIUTOPUU [JIsi MPOBeIEHHUS] 3aHATHI JIEKIMOHHOTO THIA, CEMHUHAPCKOr0 THIIA,
KyYpPCOBOr0 TNMPOEKTHPOBAHUSA (BHINMOJHEHHSI KYPCOBbIX padoT), rPyNNOBBIX M HHAMBUAYAJBHBIX
KOHCYJIbTAlMii, TEKYIIer0o KOHTPOJISA U MPOMEXKYTOYHOI AaTTeCTAIlUHM, 2 TAK:KEe CAMOCTOSITEIbHOI
padoThI 00y4YaKOIIMXCSH:

MPEToAaBaTeIbCKUNA CTOJI, CTYJ, CTOJBI M CTYJbS sl oOydaromuxcs, kadeapa, KiIaccHas H0CKa,
WHTEPAKTUBHOE 000pyI0BaHKE (HOYTOYK, TPOCKTOP, MHTEPAKTUBHASI IOCKA)

IIporpammHoe odecnieyenune: MicrosoftWindows 7 Professional; MicrosoftOfficeStandard 2016; 7-
zip; WinRAR;  AdobeAcrobatReader; STDUViewer;  MozillaFirefox;  GoogleChrome;
KasperskySecurityCloud); Cucrema tectupoBanusi SunravWEBClass (beccpounoe I10); IIporpammuoe
obecrieuenue s penaktupoBanus xumuueckux (opmyn IsisDraw (beccpounoe I10); KoncympranT
itoc; CucreMa MoucKa TEKCTOBBIX 3auMCTBOBaHMM «AHTuIUIaruat.BY3y»; Ilporpamma g O9BM «bank
BOIIPOCOB I KOHTpOJs 3HaHui»; [apant; CiscoWebex; aeMOHCTpanmoHHBIE W Y4eOHO-HATJISIHBIE
ocoOwust (BUICOTIPE3CHTAITHS ).

JlaGopatopusi O01eil 1 HEOPraHW4YecKoil XMMHHU JJIS1 NMPOBeJeHUs 3aHATUI JeKINOHHOIO
THIIA, CEMHHAPCKOr0 THUMNA, Ja00PATOPHBIX 3aHSATHI, KYpCOBOr0 MPOEKTHPOBAHUSA (BbINOJTHEHHUS
KYPCOBBIX padoT), rPyNNnoBbIX M HHIAUBUAYAJIBbHBIX KOHCYJbTALMNA, a TaK/Ke CAMOCTOATEJIbHOM
patoThl 00YyYAKOIIMXCS: TPENOJABATENILCKUI CTOJN, CTYJN, CTOJBI W CTYJbsl JUIsi OOYyYaroluXxcs,
nmabopaTopHbIE CTOJBI, Kadeapa, KITacCHas 10CKa.

Oo6opynoBanme: Pabouas crannus: RU ErgoHome 123 —lmt., Morutop Asus VB 172 TN (Core
2 Duo E 4700/2 GB DD) -1mr.; Dxpan- 1miT.; Mynstumenuiinstii npoektop Benq MX 501 — 1 mr.


http://www.iprbookshop.ru/73347.html
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/

IIporpammuoe oGecneyenue: MicrosoftWindows 7 Professional;  MicrosoftOfficeStandard
2016; 7-zip; WinRAR; AdobeAcrobatReader; STDUViewer; MozillaFirefox; GoogleChrome;
KasperskySecurityCloud); Cucrema TtectupoBanus SunravWEBClass(beccpounoe I10); IIporpammnoe
obecrieueHue i penakTupoBanus xumuueckux ¢opmyn IsisDraw(becruiatnoe I10); KoncynbTant
TUTIOC;  JIEMOHCTpAIlMOHHBIE U Y4eOHO-HarsiiHble TmocoOus  (BuaeornpeseHrtanus).Jlabopatopnoe
obopynoBanue: BeiTsokHO# mikad - 1 mr. pH-merp-mummmuBoasT™MeTp «pH-150MM»- 1 mt. Kanopumerp
"Okenept 001K" — 1 wt. [Teus mydensnas [IM-8 - 1 mr. Becsr ananmutinueckue SHINKO HT 84CE - 1
mT. entpudyra CM-12- 1 mr. Kormykromerp «kcmept -002-6H» -1 . [llkad cymmmsubrit SNOL -
1 wt. Memanka marautHast I[19-6110 ¢ mogorpesom - 1 mr. Becsl anextponasie MW-300 r-1 mt. Becsr
nabopaTtopHblie ipenu3noHHbie CAS-1 mt. Mukpockon «bruomamy -1 mt. Boasuas 6ans — 1 .

Bub6anoreka, B TOM YHCIIe YATAIBHBIHN 3a1T: CTOIBI, cTyIbs; [IK oOydarommxcs.

IIporpammuoe oGecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip;
WinRAR; Adobe Acrobat Reader;STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Security
Cloud); KoncynpranTiutoc.
ObC"Ynuepcuterckas oubdamorexka ONLINE" https://biblioclub.ru
OBbC «KoncynbranT crygenra» http://www.studentlibrary.ru

OBbC «lOpait»www.biblio-online.ru.



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

11. JIuct 00OHOBJIEHHSI/aAKTYyaJAN3ANH

1. [Iporpamma coctaBneHa B cooTBercTBUM ¢ DenepanbHbIM  TOCYIapCTBEHHBIM
o0paszoBaTeNbHBIM CTaHAAPTOM TI0 HampasiieHHuto (crenuanbHocTH) 33.05.01 dapmarus,
YTBEP)KJICHHBIM NpHUKa3oM MuHHUCTEepcTBa 00pa3zoBanus M Hayku Poccuiickoit deneparym ot
27.03.2018 1. No219, y4eOHBIM IIaHOM TMOATOTOBKU MO crenuanbHocTu33.05.01 dapmarus,
yTBepkAeHHBIM YueHbIM coBeToM PI'BOY BO «COI'Y» (mpotokon Ne 10 ot 28.05.2019 1.).

2. Bhecenbl u3MeHeHHsT B IIKaly OLIGHOYHBIX CPEACTB, AaKTyalM3UPOBaHBI padodyue
MPOrpaMMbl JWCIUIUIMH B CBSI3W C HM3MCHCHHMSMH HOPMATHBHBIX JOKYMEHTOB B cdepe
oOpallleHus! JIeKapCTBEHHBIX CpeAcTB. [Iporpamma akTyanusmpoBaHa M Nepeu3faHa, pelieHue
VYuenoro cosera, [IpoTokon Ne 10 ot 28.05.2019

3. Buecenbl n3MeHeHHs1 B COOTBETCTBUU C BCTyIieHHEeM B cuiy Ilpukaza MuHoOpHayku
Poccun «O mepax no peanmzanuu Ykaza llpesuaenta Poccuiickoit denepanuu ot 25 mapta
2020 r. Ne 206 «O6 oOwbsBinennu B Poccuiickoit ®Denepanuu Hepaboumx gHEH». BHeceHbI
M3MEHEHHUs B KaJIeHIapHbIe yueOHble rpaduku: mnpenocraBieHbl Kanukynbsl ¢ 25.03.2020 r. mo
05.04.2020 r. 1 CpoKM Hayajga MPOMEKYTOUHOW M MTOTOBOM TOCYJAApCTBEHHOW aTTeCTalluu
CABHHYTHI Ha 7 JHEW.

4. BueceHnbl u3MeHEHHS B COOTBETCTBUM C TMOPSAIKOM IPOBEIEHUS TOCYIapCTBEHHOM
WTOTOBOM aTTeCTAIlMU MO 00pa30BaTeNbHBIM MPOrpaMMaM BBICIIET0 00pa30BaHUs MpOrpaMmam
- OakanaBpuaTa, mporpaMmam CrelHaIuTeTa U MporpaMmMaM MarucTparypbl, YTBEPKIACHHBIM
npukazoM MuHHcTepcTBa 00pa3oBanHus U Hayku Poccuiickoit @eneparnun ot 29.06.2015 N 636
(pen. Ot 27.03.2020).

3. Pabouas mporpaMMa akTyalM3upoBaHa B CBS3M H3MEHEHHsIMH, BHOCUMBbIMEH B OITOIT
cneraabHOoCcTH 33.05.01, BRI3BAaHHBIMU TUHAMUKOW M3MEHEHHS (hapMalleBTUUECKOTO PBIHKA U
KaJIpoBOro 3ampoca paboroaareneil. Pemenne Yuenoro cosera ot 30.04.2020, nmporoxos Ne 9.
6. 10.09.2020 B cBs3M ¢ peopraHu3aiedt GakyiabTeTa, PeaM3yIOIIEro 00pa30BaTeIbHYIO
nporpammy 33.05.01 «Dapmanusiy, akTyaau3upoBaHa padoyasi mporpamma JUCITUTUIHHBIL.
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